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Anabolic steroids are a class of medications that contain a synthetically
manufactured form of the hormone testosterone, or a related compound that
is derived from (or similar in structure and action to) this hormone. In order
to fully grasp how anabolic steroids work, it is, thercfore, important to
understand the basic functioning of testosterone.

Testosterone is the primary male sex hormone. It is manufactured by the
Leydig's cells in the testes at varying amounts throughout a person's life span.
The effects of this hormone become most evident during the time of puberty,
when an increased output of testosterone will elicit dramatic physiological
changes in the male body. This includes the onset of secondary male
characteristics such as a deepened voice, body and facial hair growth,
increased ol output by the sebaceous glands, development of sexual organs,
maturation of sperm, and an increased libido. Indeed the male reproductive
system will not function properly if testosterone levels are not significant. All
such effeets are considered the maseulinizing or “androgenic™ propertics of
this hormone.

Increased testosterone production will ako cause growth promoting or
anabolic” changes in the body, including an enhanced rate of protein
synthesis (leading to muscle accumulation). Testosterone is the reason males
carry more muscle mass than women, as the two sexes have vastly
contrasting amounts of this hormone. More specifically, the adult male body
will manufacture between 2.5 and 11mg per day! while females only produce
about 1/4mg. The dominant sex hormone for women is estrogen, which has a
significantly”different effect on the body. Among other things, a lower
androgen and higher estrogen level will cause women to store more body fat,
accumulate less muscle tissue, have a shorter stature, and become more apt
to bone weakening with age (0steoporosis)

The actual mechanism in which testosterone elicits these changes is
somewhat complex. When free in the blood stream, the testosterone
molecule is available to interact with various cells in the body. This includes
skeletal muscle cells, as well as skin, scalp, kidney, bone, central nervous
system, and prostate tissues. Testosterone binds with a cellular target in order
to exert its activity, and will, therefore, effect only those body cells that
posses the proper hormone receptor site (specifically the androgen receptor).
This process can be likened to a lock and key system, with each receptor
(lock) only being activated by a particular type of hormone (key). During this
interaction, the testosterone molecule will become bound to the intracellular
receptor site (located in the cytosol, not on the membrane surface), forming a
new “receptor complex.” This complex (hormone + receptor site) wil then
migrate to the cell's nucleus, where it will attach to a specific section of the
cell's DNA, referred to as the hormone response element. This will activate
the transcription of specific genes, which in the case of a skeletal muscle cell
will ultimately cause (among other things) an increase in the synthesis of the
two primary contractile proteins, actin and myosin (muscular growth).
Carbohydrate storage in muscle tissue may be increased due to androgen
act

Once this messaging process is completed, the complex will be released, and
the receptor and hormone will disassociate. Both are then free to migrate
back into the cytosol for further activity. The testosterone molecule is also
free to diffuse back into circulation to interact with other cells. The entire
receptor cycle, including hormone binding, receptor-hormone complex
migration, gene transeription and subsequent return to_cytosol is a slow
process, taking hours, not minutes, to complete. For example, in studies using



a single injection of nandrolone, it is measured to be 4 to 6 hours before free
androgen receptors migrate back to the cytosol after activation. It is also
suggested that this cycle includes the splitting and formation of new androgen
receptors once retumed to cytosol, a possble explanation for the many
observations that androgens arc integral in the formation of their own
receptor sites.2

In the kidneys, this same process works to allow androgens to augment
erythropoiesis (red blood cell production).? It is this effect that leads to an
increase in red blood cell concentrations, and possibly increased oxygen
transport capacity, during anabolic/androgenic steroid therapy. Many athletes
mistakenly assume that oxymetholone and boldenone are unique in this
ability, due to specific uses or mentions of this effect in drug literature. In
fact, stimulation of erythropoiesis occurs with nearly all anabolic/androgenic
steroids, as this effect is simply tied with activation of the androgen receptor
in kidney cells. The only real exceptions might be compounds such as
dihydrotestosterone and some of its derivatives,* which are rapidly broken
down upon rscion with the 3alpha-hydroxysteroid dehydrogenase
enzymes (kidney tissue a similar enzyme distribution to muscle ue,
see anabol.c/andmgm dissociation™ section), and therefore display low
activity in these tissues.
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CELLULAR DIAGRAM: Testosterone freely diffuses through the
plasma membrane and binds with an intracellular androgen receptor.
The hormone-receptor complex then enters the cell nucleus to bind with
a specific segment of DNA (the Hormone Response Element), activating
the transeription of specific genes.
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support_the llpnlyhc (fat moblllzlngj capacity of ce1|s5 This may be
gulation of receptor

concentrations or geneml cellular activity (through adenylate cyclase).® We
also note that the level of androgens in the body will closely correlate
(inversely) with the level of stored body fat. As the level of androgenic
hormones drops, typically the deposition of body fat will increase.” Likewise
as we enhance the androgen level, body fat may be depleted at a more active
rate. The ratio of androgen to estrogen action s in fact most important, as
estrogen plays a counter role by acting to increase the storage of body fat in
many sites of action.® Likewise, if one wished to lose fat during steroid use,
estrogen levels should be kept low. This is clearly evidenced by the fact that
non-aromatizing steroids have always been favored by bodybuilders looking
to increase the look of definition and muscularity while aromatizing
compounds are typically relegated to bulking phases of training due to their
tendency to increase body fat storage. Aromatization is discussed in more

detail in a following section (see: Estrogen Aromatization).

As mentioned, testosterone also elicits androgenic activity, which occurs by
its activating receptors in what are considered to be androgen responsive
tissues (often through prior conversion to dihydrotestosterone. See: DHT.
Conversion). This includes the scbaceous glands, which are responsible for
the secretion of oils in the skin. As the androgen level rises, so does the
release of oils. As oil output increases, so does the chance for pores
becoming clogged (we can see why acne is such a common side effect of
steroid use). The production of body and facial hair is also linked to androgen
receptor activation in skin and scalp tissues. This becomes most noticeable as
boys mature into puberty, a period when testosterone levels rise rapidly, and
androgen activity begins to stimulate the growth of hair on the body and face.

Some time later in life, and with the contribution of a genetic predisposition,
androgen activity in the scalp may also help to initiate male-pattern hair loss.
It is a misconception that dihydrotestosterone is an isolated culprit in the
promotion of hair loss, however; as in actuality it s the general activation of
the androgen receptor that is to blame (sce: DHT Conversion). The
functioning of sex glands and libido are also tied to the activity of androgens,
as are numerous other regions of the central nervous/neuromuscular system.

! Rok of androgens in gowth and development of the fets, chid, and adolescent

Rosenfield R L. Adv Pediatr. 19 (1972) 172-213

2 Metabolism of Ansbolic Androgeic Steroids, Victor A. Rogozkin, CRC Press 1991

3 Androgens and Erythropoeisis. J Clin Pharmacol. Feb-Mar 1974 p94-101

4 Effects of various modes of androgen substitution therapy on erythropoiesis. Jockenhovel
F, Vogel E, Reinhardt W, Reinwein D. Eur J Med Res 1997 Jul

282(7)293-8

5 Testosterone increases lipolysis and the mumber of beta-adrenoceptors in male rat
adipocytes. Xu XF, De Pergoh G, Bjorntorp P. Endocrinology 1991 Jar: 128(1):379-82

& The effects of androgens on the regultion of polysis in adipose precursor celb.

‘Endocrinol 126 (1990) 1229-34

7 Visceral fit accumuiation in men i posiively associued with inulin, ghxose, and C-
peptide levels, but negtively wilh testosterone levels. Seidell JC, Bjomtorp L, Sjostrom L,
etal Metabolim 39 (1990) 897-901

8 Effects of testosterone and estrogens on dektoid and trochanter adipocytes in two cases of
transsexumlism Vague J, Meignen JM. and Negrin JF. Hom Metabol. Res. 16 (1984)
380381

Direct and Indirect Anabolic Effects

Although testosterone  has been isolated, synthesized, and actively



experimented with for many decades now, there is still some debate today as
to exactly how steroids affect muscle mass. At this point in time, the primary
mode of anabolic action with all anabolic/androgenic steroids is understood to
be direct activation of the cellular androgen receptor and increases in protein
synthesis. As follows, if we are able o increase our androgen level from an
external source by supplementing testosterone or a similar anabolic steroid,
we can greatly enhance the rate in which protein is retained by the muscles.
This is clearly the primary cause for muscle growth with all
anabolic/androgenic steroids. As our hormone levels increase, so does
androgen receptor activation, and ultimately the rate of protein synthesis.

But other indirect mechanisms could possibly affect muscle growth outside of
the normally understood androgen action on protein synthesis. An indirect
mechanism is one that is not brought about by activation of the androgen
receptor, but the affect androgens might have on other hormones, or even
the release of locally acting hormones or growth promoters inside cells
(perhaps mediated by other membrane bound receptors). We must remember
also that muscle mass disposition involves not only protein synthesis, but also
other factors such as tissue nutrient transport and protein breakdown. We
need to look at androgenic interaction with these factors as well to get a
complete picture. Concerning the first possibility, we note that studies with
testosterone suggest that this hormone does not increase tissue amino acid
transport.” This fact probably explains the profound synergy bodybuilders
have noted in recent years with insulin, a hormone that strongly increases
transport of nutrients into muscle cells. But regarding protein breakdown, we
do see a second important pathway in which androgens might affect muscle
gowth.

Anti-Glucocorticoid Effect of Testosterone

Testosterone (and synthetic anabolic/androgenic steroids) may help to
increase mass and strength by having an anti-catabolic effect on muscle cells.
Considered one of the most important indirect mechanisms of androgen
action, these hormones are shown to affect the actions of another type of
steroid hormone in the body, glucocorticoids (cortisol is the primary
representative of this group).!” Glucocorticoid hormones actually have the
exact opposite effect on the muscle cell than androgens, namely sending an
order to release stored protein. This process is referred to as catabolism, and
represents a breaking down of muscle tissue. Muscle growth is achieved
when the anabolic effects of testosterone are more pronounced overall than
the degenerative effects of cortisol. With intense training and a proper dict,
the body will typically store more protein than it removes, but this underlying
battle is always constant.

When administering anabolic steroids, however, a much higher androgen
level can place glucocorticoids at a notable disadvantage. With their effect
reduced, fewer cells will be given a message to release protein, and more will
be accumulated in the long run. The primarily mechanism believed to bring
this effect out is androgen displacement of glucocorticoids bound to the
glucocorticoid receptor. In fact, in-vitro studies have supported this notion by
demonstrating that testosterone has a very high affinity for this receptor, !
and further suggesting that some of its anabolic activity is directly mediated
through this action.!2 It is also suggested that androgens may indirectly
interfere with DNA binding to the glucocorticoid response element. 3
Although the exact underlying mechanism is still in debate, what is clear is
that steroid administration inhibits protein breakdown, even in the fasted
state, which seems clearly indicative of an anti-catabolic effect.




Testosterone and Creatine

In addition to protein synthesis. a rise in androgen levels should also enhance
the synthesis of creatine in skeletal muscle tissues. 14 Creatine, as creatine
phosphate (CP), plays a crucial role in the manufacture of ATP (adenosine
triphosphate), which is a main store of energy for the muscles. As the muscle
cells are stimulated to contract, ATP molecules are broken down into ADP
(adenosine diphosphate), which releases energy. The cells will then undergo a
process using creatine phosphate to rapidly restore ADP to its original
structure, in order to replenish ATP concentrations. During periods of intense
activity, however, this process will not be fast enough to compensate and
ATP levels will become lowered. This will cause the muscles to become
fatigued and less able to effort a strenuous contraction. With increased levels
of CP available to the cells, ATP is replenished at an enhanced rate and the
muscle is both stronger and more enduring. This effect will account for some
portion of the carly strength increases seen during steroid therapy. Although
perhaps not technically considered an anabolic effect as tissue hypertrophy is
not a direct resul, androgen support of creatine synthesis is certainly still
looked at as a positive and growth-supporting result in the mind of the
bodybuilder.

Testosterone and 1GF-1

It has also been suggested that there is an indirect mechanism of testosterone
action on muscle mass mediated by Insulin-Like Growth Factor. To be more
specific, studies note a clear link between androgens and tissue release of, 1
and responsiveness to, this anabolic hormone. For example, it has been
demonstrated that increases in IGF-1 receptor concentrations in skeletal
muscle are noted when elderly men are given replacement doses of
testosterone. 10 In essence, the cells are becoming primed for the actions of
IGF-1, by testosterone. Alternately we see marked decreases in IGF-1
receptor protein levels with androgen deficiency in young men. It also
appears that androgens are necessary for the local production and function of
IGF-1 in skeletal muscle cells, independent of circulating growth hormone,
and 1GF-1 levels.!” Since we do know for certain that IGF-1 is at least a
minor anabolic hormone in muscle tissue, it seems reasonable to conclude
that this factor, at least at some level, is involved in the muscle growth noted
with steroid therapy.

Direct and Indirect Steroids?

In looking over the proposed indirect effects of testosterone, and pondering
the of the synthetic steroids, we must resist
the temptation to believe we can categorize steroids as those which directly,
and those which indirectly, promote muscle growth. The belief that there are
two dichotomous groups or classes of steroids ignores the fact that all
commercial steroids promote not only muscle growth but also androgenic
effects. There is no complete separation of these traits at this time, making
clear that all activate the cellular androgen receptor. I believe the theory
behind direct and indirect steroid classifications originated when some noted
the low receptor binding affinity of seemingly strong anabolic steroids like
oxymetholone and methandrostenolone. 13 If they bind poorly, yet work well,
something else must be at work. This type of thinking fais to recognize other
factors in the potency of these compounds, such as their long half-lives,
estrogenic activity, and weak interaction with restrictive binding proteins (see:

Free vs. Bound Testosterone). While there may possibly be differences in the




Way VATIOUS COMpOUNGS COUIA TOSIEr growIn MNAICCtly, SUCh (Nl Aavaniages
might even be found with certain synergistic drug combinations, the primary
mode of action with all of these compounds is the androgen receptor. The
notion that steroid X and Y must never be stacked together because they
both compete for the same receptor when stimulating growth, while X and Z
should be combined because they work via different mechanisms, should
likewise not be taken too seriously. Such classifications are based on
speculation only, and upon reasonable investigation are clearly invalid

SHBG ()

FREE T/AAS (+)
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ANDROGEN
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(C]
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MECHANISM OF ACTION DIAGRAM: The mechanism of anabolic
action due to the administration of anabolic/androgenic steroids. AAS
causes not only direct stimulation of the androgen receptor; but also
supports muscle growth by increasing the levels of free androgens,
increasing androgen receptor density, inhibiting corticosteroid action,
increasing GH/IGF-1, and suppressing IGF-1 binding proteins.

9 Testosterone injection stimukates net protein synthesis but not tissue amino acid transport.
Fermando A, Tipton K, Doyle D et al Am J. Physiol (Endocrinology and Metabolism)
38:E864-71,1998.

10- Giucorticoid antagonism by exercise and androgenic-anabolic steroids. Hickson
Czerwinski SM, Falduto MT, Young AP. Med Sci Sports Exerc 22 (1990) 331-40

11 Binding of ghicorticoid antagonists to androgen and ghicorticoid hormone receptors in rat
skeletal muscle. Danlaive PA. Rousseau GG. J Steroid Biochem Mol Biol 24 (1986) 481-
7
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12 Evidence for a sex-dependent anabolic response to androgenic steroids mediated by
muscke ghcorticoid receptors in the rat. Danhaive PA, Rousseau GG. J. Steroid Biochem
Mol Biol. 29 (1988) 575-81

13 Glucorticoid antagonism by exercise and androgenic-anabolic steroids. Hickson RC,
Czerwinski SM, Fakluto MT, Young AP. Med Sci Sports Exerc 22 (1990) 331-40

™4 The source of excess creatine following methyl testosterone. Samueks L. T, Sellers D.
M., McCaulay C. J. J. Clin. Endocrinol. Metab. 6 (1946) 3

15 Ontogeny of growth hormone, insulin-like growth factor, estradiol and cortisol in the
‘growing kb effect of testosterone. Amold AM, Peralta JM, Tonney ML J Endocrinol 150
(1996) 391-9 12.Jun;130(6)3677-83. 81, 2001
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16 Testosterone administration to elderly men increases skeletal muscle strength and protein
synthesis. AmJ Physiol 269 (1995) E820-6

17 Testosterone deficiency in young men: marked alterations in whole body protein kinetics,
strength, and adiposity. Mausas N, Hayes V. Wekch S et al. J Clin Endocrin Metab 83
(1995) 1886-92

15 Endocrinology 114(6)2100-06 1984 June, Relative Binding Affinty of Anabolic-
Androgenc Steroids...”, Saartok T: Dahlberg E: Gustafison JA

Free vs. Bound Testosterone

A very small amount of testosterone actually exists in a free state, where
interaction with cellular receptors is possible. The majority will be bound to
the proteins SHBG (sex hormone binding globulin, also referred to as sex
steroid binding globulin and testosterone-estradiol binding globulin) and
albumin, which temporarily prevent the hormone from exerting activity.
Steroid hormones actually bind much more avidly to SHBG than albumin
(with approximately 1,000 times greater affinity), however albumin is present
in a level 1,000 times greater than SHBG. Therefore, the activity of both
binding proteins in the body is relatively cqual. The distribution of
testosterone in men is typically 45% of testosterone bound to SHBG, and
about 53% bound to albumin. The remaining 2% of the average blood
concentration exists in a free, unbound state. In women, the percentage of
free testosterone is lower, measured to be approximately 1%. A binding
protein called ABP (androgen binding protein) also helps to mediate androgen
activity in the reproductive system, although since it is found exclusively in
these tissues, it is not relevant to muscle growth.

‘The level of fiee testosterone available in the blood is likewise an important
factor mediating its activity, as only a small percentage is really active at any
given time. It must also be noted that as we alter testosterone to form new
anabolic/androgenic steroids, we also typically alter the affinity in which the
steroid will bind to plasma proteins. This is an important consideration, as the
higher percentage we have of free hormone, the more active the compound
should be on a milligram for milligram basis. And the variance can be
substantial between different compounds.

For example, Proviron® (1-methyl dihydrotestosterone) binds with SHBG

many times more avidly than testosterone,'® while mibolerone (7,17
dvmethyl nandrolone) and bolasterone (7,17 dimethyl- testosterone) show
virtually no affinity for this protein at all (clearly the reason these steroids are
such potent androgens).

‘The level of SHBG present i the body is also variable, and can be altered by
a number of factors. The most prominent scems to be the concentration of
estrogen and thyroid hormones present in the blood. We generally see a
reduction in the amount of this plasma binding protein as estrogen and
thyroid content decreases, and a rise in SHBG as they increase. A heightened
androgen level due to the administration of anabolic/androgenic steroids has
also been shown to lower levels of this protein considerably. This is clearly
supported by a 1989 German study, which noted a strong tendency for
SHBG reduction with the oral anabolic steroid stanozolol (Winstrol®).20
After only 3 days of administering a daily dose of .2mgkg body-weight
(about 18mg for a 200Ib man), SHBG was lowered nearly 50% in normal
subjects. Similar results have been obtained with the use of injectable
testosterone enanthate; however, milligram for milligram, the effect of
stanozolol was much greater in comparison. The form of administration may




have been mportant i reaching this level of response. Afthough the
injectable was not tried in the German study, we can refer to others
comparing the effect of oral vs. transdermal estrogen.2! These show a much
greater response in SHBG levels when the drug is given orally. This is
perhaps explained by the fact that SHBG is produced in the liver. Therefore,
we cannot assume that injectable Winstrol® (or injectable steroids in general)
will display the same level of potency in this regard.

Lowering the level of plasma binding proteins is also not the only mechanism
that allows for an increased level of free testosterone. Steroids that display a
high affinity for these proteins may also increase the level of free testosterone
by competing with it for binding. Obviously if testosterone finds it more
difficult to locate available plasma proteins in the presence of the additional
compound, more will be left in an unbound state. A number of steroids
inclding  dihydrotestosterone,  Proviron®,  and  Oral-Turinabol
(chlorodehydromethyltestosterone) display a strong tendency for this effect.
If the level of free-testosterone can be altered by the use of different
anabolic/androgenic steroids, the possibility also exists that one steroid can
increase the potency of another through these same mechanisms. For
example, Proviron® is a poor anabolic, but its extremely high affinity for
SHBG might make it useful by allowing the displacement of other steroids
that are more active in these tissues

We must not let this discussion lead us into thinking that binding proteins
serve no valuable function. In fact they play a vital role in the transport and
functioning of endogenous androgens. Binding proteins act to protect the
steroid against rapid metabolism, ensure a more stable blood hormone
concentration, and facilitate an even distribution of hormone to various body
organs. The recent discovery of a specific receptor for Sex Hormone Binding
Globulin (SHBG-R) located on the membrane surface of steroid responsive
body cells also suggests a much more complicated role for this protein than
solely hormone transport. However, it remains clear that manipulating the
tendency of a hormone to exist in an unbound state is an effective way to
alter drug potency.

19 Endocrinology 114(6)2100-06 1984 June,"Relative Binding Affinty of Anabolic-
Androgeric Steroids. ", Saartok T; Dahiberg F; Gustafison JA
2. Sex Hormone-Binding Globulin Response to the Anabolic Steroid Stanozolol: Evidence
for s Suiabilly as a Bokogeal Androgen Sersiivity Test. J Clin Endocrinol Metab
68:1195,1989

21 Twenty two weeks of transdermal estradiol increases sex hormone-binding globulin in
surgical menopausal women. Eur J Obstet Gynecol Reprod Biol 73: 149-52,1997

Estrogen Aromatization

Testosterone is the primary substrate used in the male body for the synthesis
of estrogen (estradiol), the principal female sex hormone. Although the
presence of estrogen may scem quite unusual in men, it s structurally very
similar to testosterone. With a slight alteration by the enzyme aromatase,
estrogen is produced in the male body. Aromatase activity occurs in various
regions of the male body, including adipose,22 liver,23 gonadal, 24
nervous system,?S and skeletal muscle?® tissues. In the context of the
average healthy male, the amount of estrogen produced is generally not very
significant to one's body disposition, and may even be beneficial in terms of
cholesterol values (See Side Effects: Cardiovascular System). However, in
larger_ amounts it does have potential to cause many unwanted effects
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ncluding water retention, female breast tissue development (gynecomastia),
and body fat accumulation. For these reasons, many focus on minimizing the
build-up or activity of estrogen in the body with aromatase inhibitors such as
Arimidex and Cytadren, or anti-cstrogens such as Clomid or Nolvadex,
particularly at times when gynecomastia is a worry or the athlete is
attempting to increase muscle definition.

We must, however, not be led into thinking that estrogen serves no benefi. It
is actually a desirable hormone in many regards. Athletes have known for
years that estrogenic steroids are the best mass builders, but it is only recently
that we are finally coming to understand the underlying mechanisms why. It
appears that reasons go beyond the simple size, weight, and strength
increases that one would attribute to estrogen-related water retention, with
this hormone actually having a direct effect on the process of anabolism. This
is manifest through increases in glucose utilization, growth hormone
secretion,and androgen receptor proliferation.

Glucose Utilization and Estrogen

Estrogen may play a very important role in the promotion of an anabolic state
by affecting glucose utilization in muscle tissue. This occurs via an altering of
the level of available glucose 6-phosphate dehydrogenase, an enzyme directly
tied to the use of glucose for muscle tissue growth and recuperation.2” 28
More specifically, G6PD is a vital part of the pentose phosphate pathway,
which is integral in determining the rate nucleic acids and lipids are to be
synthesized in cells for tissue repair. During the period of regeneration after
skeletal muscle damage, levels of G6PD are shown to rise dramatically,
which is believed to represent a mechanism for the body o enhance recovery
when needed. Surprisingly, we find that estrogen is directly tied to the level
of G6PD that is to be made available to cells in this recovery window.

The link between estrogen and G6PD was established in a study
demonstrating levels of this dehydrogenase enzyme to rise after
of propionate. The further showed
that the aromatization of testosterone to estradiol was directly responsible for
this increase, and not the androgenic acmn of this steroid. 2 The non-
roids re tested
alongside esoterone propionate, but raned to duplicate he effeet of
testosterone. Furthermore, the positive effect of testosterone propionate was
blocked when the aromatasc inhibitor 4-hydroxyandrostencdione
(formestane) was added, while 17-beta estradiol administration alone caused
a similar increase in G6PD to tesosterone propionate. The inactive estrogen
isomer alpha estradiol, which is unable to bind the estrogen receptor, failed to
do anything. Further tests using festosterone propionate and the anti-
androgen flutamide showed that this drug also did nothing to block the
positive action of testosterone, establishing it as an effect independent of the
androgen receptor.

Estrogen and GH/IGF-1

Estrogen may also play an important role in the production of growth
hormone and IGF-1. IGF-1 (insulin-like growth factor) is an anabolic
hormone released in the liver and various peripheral tissues via the stimulus
of gowth hormone (See Drug Profiles: Growth Hormone). IGF-1 is
responsible for the anabolic activity of growth hormone such as increased
nitrogen retention/protein synthesis and cell hyperplasia (proliferation). One
of the first studies to bring this issue to our attention looked at the effects of
the anti-estrogen tamoxifen on IGF-1 levels, demonstrating it to have a




suppressive effect.* A second, perhaps more noteworthy, study took place
in 1993, which looked at the effects of testosterone replacement therapy on
GH and IGF-1 levels alone, and compared them to the effects of testosterone
combined again with tamoxifen.3! When tamoxifen was given, GH and IGF-
1 levels were notably suppressed, while both values were elevated with the
administration of testosterone enanthate alone. Another study has shown 300
mg of testosterone enanthate weekly to cause a slight IGF-1 increase in
normal men. Here the 300 mg of testosterone ester caused an clevation of
estradiol levels, which would be expected at such a dose. This was compared
to the effect of the same dosage of nandrolone decanoate; however, this
steroid failed to produce the same increase. This result is quite interesting,

ly when we note that estrogen levels were actually lowered32 when
i steroid was given. Yet another demonsirated that GH and IGF-1
scretion is increased with testosterone administration on males with delayed
puberty, while dihydrotestosterone (non-aromatizable) seems to suppress GH
and IGF-1 secretion. >

Estrogen and the Androgen Receptor

It has also been demonstrated that estrogen can increase the concentration of
androgen receptors in certain tissues. This was shown in studies with rats,
which looked at the effects of estrogen on cellular androgen receptors in
animals that underwent orchiectomy (removal of testes, often done to
diminish endogenous androgen production). According to the study,
administration of estrogen resulted in a striking 480% increase in
methyltrienolone (a potent oral androgen often used to reference receptor
binding in studies) binding in the levator ani muscle.* The suggested
explanation is that estrogen must either be directly stimulating androgen
receptor production, or perhaps diminishing the rate of receptor breakdown.
Although the growth of the levator ani muscle is commonly used as a
reference for the anabolic activity of steroid compounds, it is admittedly a sex
organ muscle, and different from skeletal muscle tissue in that it possesses a
much higher concentration of androgen receptors. This study, however, did
look at the effect of estrogen in fast-twitch skeletal muscle tissues (tibialis
anterior and extensor digitorum longus) as well, but did not note the same
increase as the levator ani. Although discouraging at first glance, the fact that
estrogen can increase androgen receptor binding in any tissue remains an
extremely significant finding, especially in light of the fact that we now know
androgens to have some positive effects on muscle growth that are mediated
outside of muscle tissue

Estrogen and Fatigue

“Steroid Fatigue™ is a common catchphrase these days, and refers to another
important function of estrogen in both the male and female body, namely its
ability to promote wakefulness and a mentally alert state. Given the common
availability of potent  third-generation aromatase inhibitors, bodybuilders
today are (at times) noticing more extreme estrogen suppression than they
had in the past. Often associated with this suppression is fatigue. Under such
conditions, the athlete, though on a productive cycle of drugs, may not be
able to maximize his or her gains due to an inability to train at full vigor. This
effect is sometimes also dubbed “steroid lethargy.” The reason is that
estrogen plays an important supporting role in the activity of serotonin.
Serotonin is one of the body's principle neurotransmiters, vital to mental
alertness and the sleep/wake cycle.3S 30 Interference with  this
neurotransmitier is also associated with chronic fatigue syndrome,37 38 5o we
can see how vital it is to fatigue specifically. Estrogen suppression in



sociated with fatigue, % as has the clinical use of

menopause has also been
newer (more potent) aromatase inhibitors like anastrozole,*” letrozole,4!
exemestane,*? and fadrozole® in some patients. These things may be
important to consider when planning your next cycle. Although not everyone
notices this problem when estrogen is low, for those that do, a little
testosterone or estrogen can go a long way in correcting this. It is also of note
that the use of strictly non-aromatizable steroids sometimes causes this effect
as well, likely due to the suppression of natural testosterone production
(cutting off the main substrate used by the male body to make estrogen).

Anti-Estrogens and the Athlete

So what does this all mean to the bodybuilder looking to gain optimal size?
Basically 1 think it calls for a cautious approach to the use of estrogen
maintenance drugs if mass is the key objective (things change, of course, if
we are talking about cutting). Obviously, anti-cstrogens should be used i
there is a clear need for them due to the onset of estrogenic side effects, or at
the very least, the drugs being administered should be substituted for non-
estrogenic compounds. Gynecomastia is certainly an unwanted problem for
the steroid user, as are noticeable fat mass gains. But if these problems have
not presented themselves, the added estrogen due to a cycle of testosterone
or Dianabol, for example, might indeed be aiding in the buildup of muscle
mass, or keeping you energetic. An individual confident they will notice, or
are not prone to getting, estrogenic side effects, may therefore want to hold
off using estrogen maintenance drugs 5o as to achieve the maximum possible
gains in tissue mass.
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DHT Conversion

As we see from our discussion with estrogen, in considering the physiological
effects of any steroid, we must look at all of its active metabolites, and not
just the initial compound. This includes not only estrogenic products, but
androgenic metabolites as well. With this in mind, it is important to note that
the potency of testosterone is considerably increased in many androgen
responsive tissues when it converts to dihydrotestosterone. More commonly
referred to by the three-letter abbreviation DHT, this hormone is, in fact,
measured to be approximately three to four times stronger than testosterone.
It is the most potent steroid found naturally in the human body, an
important to discuss if we are to understand the full activity of testosterone,
as well as other anabolic/androgenic steroids that undergo a similar
conversion.

is converted to dil upon interaction with the -
alpha reductase enzyme. More specifically, this enzyme removes the C4-5
double-bond of testosterone by the addition of two hydrogen atoms 1o its
structure (hence the name di-hydro testosterone). The removal of this bond
is important, as in this case it creates a steroid that binds to the andmg:n
receptor much more avidly than its parent steroid. S-alpha reductas
present in high amounts in tissues of the prostate, skin, scalp, liver, and
various regions of the central nervous system, and as such represents a
mechanism for the body to increase the potency of testosterone specifically
where strong androgenic action is needed. In these areas of the body little
testosterone will actually make its way to the receptor without being
converted to dihydrotestosterone, making DHT by far the active form of
androgen here.

DHT and Androgenic Side Effects

In some regards this local potentiation of testosterone's activity may be
unwelcome, as higher androgenic activity in certain tissues may produce a
number of undesirable side effects. Acne, for example, is ofien triggered by
dihydrotestosterone activity in the sebaccous glands, and the local formation
of dihydrotestosterone in the scalp is typically blamed for triggering male
pattern hair loss. You should know that it is a terrible misconception among
bodybuilders that dihydrotestosterone is an isolated culprit when it comes to
these side effeets. All anabolic/androgenic steroids exert their activities, both
anabolic and androgenic, through the same cellular androgen receptor.
Dihydrotestosterone is no different than any other steroid except that it is a
more potent activator of this receptor than most, and can be formed locally in
certain androgen-sensitive tissues. All steroids can cause androgenic side
effects in direct relation to their affinity for this receptor, and DHT has no



Known unique ability i this regard.
Benefits of DHT

While a lot of attention is being paid to the negative side effects of the
androgen dihydrotestosterone, you should know that there are some known
benefits to the strong androgenic activity brought about by this hormone as
well. For example, DHT plays an important role in the organization and
functioning of the central nervous system. Many neural cells contain active
androgen receptors, and it is thought that there may even be a specific
importance of dihydrotestosterone in this area of the body. Studies have
shown DHT to have a profoundly greater impact in these cells compared to
testosterone. More specifically, animal models demonstrated that  both
testosterone and DHT would result in increased androgen receptor
proliferation in neural cells three and seven hours after being administered,
however only DHT was able to sustain this increase at the twenty-one hour

mark.* Although some might contend that this difference is simply due to
DHT forming a more stable and lasting complex with the androgen receptor,
others suggest that DHT and testosterone might even be affecting neural cells
differently, such that the dihydrotestosterone-receptor complex and
festosterone-receptor complex might be activating the transcription of
different target genes.

The strong interaction between the central nervous system and skeletal
muscles, collectively referred to as the neuromuscular system, is of key
importance to the athlete. There appears to be little doubt that the ability of
the body to adapt to training, and to activate nerve endings in muscle
is reliant on the interactions of the neuromuscular system. Inhibiting
formation of DHT during a testosterone cycle may therefore inadvertently
interfere with strength and muscle mass gains. This would explain why
bodybuilders commonly report a drop in steroid potency when they add the
S-alpha reductase inhibitor finasteride to a testosterone cycle. Many complain
strength and even muscle mass gains slow significantly when this medication
is added, which would not make sense if testosterone and androgen receptor
activation in muscle tissue were solely responsible for growth. Clearly more is
involved, and we cannot look at dihydrotestosterone simply as a side-effect
hormone.

. Neural androgen receptor regulation: effects of androgen and antiandrogen. Lu S, Simon
NG, Wang Y, HuS. J Neurobiol 1999 Dec:41(4)505-12

Brief History of Anabolic/Androgenic Steroids

While it had been clear for many centuries that the testicles were crucial for
the male body to properly develop, it was not until modern times that an
understanding of testosterone began to form. The first solid scientific
experiments in this area, which eventually led to the discovery and replication
of testosterone (and related androgens), were undertaken in the 1800s.
During this century a number of animal experiments were published, most of
which involved the removal and/or implantation of testicular material from/in
a subject. Although very crude in design by today's standards, these studies
certainly laid the foundation for the modern field of endocrinology (the study
of hormones). By the tum of the century, scientists were able to produce the
first experimental androgen injections. These were actualized cither through
the filtering of large quantities of urine (for active hormones), or by extracting
testosterone from animal testicles. Again, the methods were rough but the
final results proved to be very enlightening.



Chemists finally synthesized the structure of testosterone in the mid-1930’s,
sparking a new wave of interest in this hormone. With the medical
community paying a tremendous amount of attention to this achievement, the
possible therapeutic uses for a readily available synthetic testosterone quickly
became an extremely popular focus. Many believed the applications for this
type of a medication would be extremely far-reaching, with uses ranging from
the maintenance of an androgen deficiency, to that of a good health and well-
being treatment for the sickly or elderly. During the infancy of such
experimentation, many believed they had crossed paths with a truc “fountain

Dihydrotestosterone and nandrolone, two other naturally occurring steroids.
were also isolated and synthesized in the early years of steroid development.
To make things even more interesting, scientists soon realized that the
androgenic, estrogenic, and anabolic activity of steroid hormones could be
adjusted by altering their molecular structure. The goal of many rescarchers
thereafier became to manufacture a steroid with extremely strong anabolic
activity, but will disphy litle or no androgenic/estrogenic propertis. This
could be very beneficial, because side effects will often become pronounced
when steroid hormones are administered in supraphysiological amounts. A
“pure” anabolic would theoretically allow the patient to receive only the
beneficial effects of androgens (lean muscle mass gain, increased energy and
recuperation, ctc.), regardiess of the dosage. Some carly success with the
creation of new structures convinced many scientists that they were on the
right track. Unfortunately none of this progress led rescarchers their ultimate
goal. By the mid-1950s, well over one thousand testosterone, nandrolone,
and dihydrotestosterone analogues had been produced, but none proved to be
purely anabolic compounds.

The failure to reach this goal was primarily due to an initial flawed
understanding of testosterone's action. Scientists had noticed high levels of
DHT in certain tissues, and believed this indicated an unusual receptor
affinity for this hormone. This led to the belief that the human body had two
different androgen receptors. According to this theory, one receptor site
would respond only to testosterone (eliciting the beneficial anabolic effects),
while the other is activated specifically by the metabolite,
dihydrotestosterone. With this understanding, eliminating the conversion of
testosterone to DHT was thought capable of solving the problem of
androgenic side effects, as these receptors would have little or none of this
hormone available for binding. More recently, however, scientists have come
to understand that only one type of androgen receptor exists in the human
body. It is also accepted that no anabolic/androgenic steroid can possibly be
synthesized that would participate only with receptors in tissues related to
anabolism. DHT, which was once thought not to bind to the same receptor
as testosterone, is now known to do so at approximately three to four times
the affinity of its parent, and the unusual recovery of DHT from androgen
responsive tissues is now attributed to the distribution characteristics of the
Sa-reductase enzyme.

Synthetic AAS Development

In order to develop products that would be effective therapeutically, chemists
needed to solve a number of problems with using natural steroid hormones
for treatment. For example, oral dosing was a problem, as our basic steroids
testosterone, nandrolone, and dihydrotestosterone are ineffective when




administered this way. The liver would efficiently break down their structure
before reaching circulation, so some form of alteration was required in order
for a tablet or capsule to be produced. Our natural steroid hormones also
have very short half-lives in the body. so when administered by injection, an
extremely frequent and uncomfortable dosing schedule is required if a steady
blood level is to be achieved. Therefore, extending steroid activity was a
major goal for many chemists during the early years of synthetic AAS
development. Scientists also focused on the nagging problems of possible
excess estrogenic buildup in the blood, particularly with testosterone, which
can become very uncomfortable for patients undergoing therapy.

Methylated Compounds and Oral Dosing

Chemists

alized that by replacing the hydrogen atom at the steroid's 17th

alpha position with a carbon atom (a process referred to as alkylation), its
structure would be notably resistant to breakdown by the liver. The carbon
atom s typically added in the form of a methyl group (CH3), although we
sce oral steroids with an added ethyl

Testosterone

&

(C2HS) grouping as well. A steroid with this alteration is commonly descirbed
as a C-17 alpha alkylated oral, although the terms of methylated or ethylated
oral steroid are also used. The alkyl group cannot be removed metabolically,
and therefore inhibits reduction of the steroid o its inactive 17-ketosteroid
form by occupying one of the necessary carbon bonds. Before long.
pharmaceutical companies had utilized this advance (and others) to
manufacture an array of effective oral steroids including methyktestosterone,
Dianabol, Winstrol®, Anadrol 50®, Halotestin®, Nilevar, Orabolin, and
Anavar. The principle drawback to these compounds is that they place a
notable amount of stress on the liver, which in some instances can lead o
actual damage to this organ.

Because the alkyl group cannot be removed, it mediates the action of the
steroid in the body. Methyltestosterone, for example, is not simply an oral
equivalent of testosterone, as the added alkylation changes the activity of this
steroid considerably. One major change we see is an increased tendency for
the steroid to produce estrogenic side effects, despite the fact that it actually
lowers the ability of the hormone to interact with aromatase.*> Apparently
with 17-alkylation present on a steroid, aromatization (when possible)
produces a more active form of estrogen (typically 17alpha-methyl or
17alpha-ethyl estradiol). These estrogens are more biologically active than
estradiol due to their longer half-life and weaker tendency to bind with serum
proteins. In some instances, 17alpha-alkylation will also enhance the ability of
the initialsteroid compound to bind with and activate the estrogen or




obvious when we look at methandrostenolone, which is an alkylated form of
boldenone (Equipoise®), and Nilevar, which is an alkylated form of the mild
anabolic nandrolone. Dianabol is clearly more estrogenic than Equipoise®, a
drug not noted for producing strong side

&
Methyltestosterone
(+ 17alpha methyl)

effects of this nature. The same holds true for the comparison of Nilevar to
Deca-Durabolin, a compound that we also know to be extremely mild in this
regard.

€17 alpha alkylation also typically lowers the affinity in which the steroid
binds to the androgen receptor, as is noted with the weak relative binding
affinity of such popular agents as Dianabol and Winstrol (stanozolol).
However, since this alteration also greatly prolongs the half-life of a steroid,
as well as increases the tendency for it to exist in an unbound state, it creates
a more potent anabolic/androgenic agent in both cases. This explains why
Dianabol and stanozolol are notably effective in relatively lower weekly doses
(often 140 mg weekly will produce notable growth) compared to injectables
such as testosterone and nandrolone, which often need to reach doses of
300-400 mg weekly for a similar level of effect,

Non-Alkylated Orals

In an attempt to solve the mentioned problems with liver toxicity we see with
c17-alpha alkylated compounds, a number of other orals with different
chemical alterations (such as Primobolan®, Proviron®, Andriolf, and
Anabolicum Vister) were created. Primobolan® and Proviron® arc alkylated
at the one position (methyl), a trait which also slows ketosteroid reduction.
Andriol® uses a 17beta carboxylic acid ester (used with injectable
compounds, discussed below), however, here the oil-dissolved steroid is
sealed in a capsule and is intended for oral administration. This is supposed
to promote steroid absorption through intestinal lymphatic ducts, bypassing
the first pass through the liver. In addition to 1 methylation, Primobolan®
also utilizes a 17 beta ester (acetate) to further protect against reduction to
inactive form (here there is no lymphatic system absorption). Anabolicum
Vister uses 17beta enol ether linkage to protect the steroid, which is very
similar to_esterification as the ether breaks off to release a steroid base
(boldenone in this case). While all of these types of compounds do not place
the same stress on the liver, they are also much less resistant to breakdown
than 17 alkylated orals, and are ultimately less active milligram for milligram.
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Esters and Injectable Compounds



You may notice that many injectable steroids will list long chemical names
like testosterone cyplonale and testosterone enanthate, instead of just
testosterone. In  these e cypionate and enanthate are esters
(carboxylic acids) that have been AI\Ached to the 17-beta hydroxyl group of
the testosterone molecule, which increase the active life span of the steroid
preparation. Such alterations will reduce the steroid's level of water solubility,
and increase its oil solubility. Once an esterified compound has been injected,
it will form a deposit in the muscle tissue (depot) from which it will slowly
enter cireulation. Generally the larger the ester chain, the more oil soluble the
steroid compound will be, and the longer it will take for the full dosage to be
released. Once free in circulation, enzymes will quickly remove the ester
chain and the parent hormone will be free to exert its activity (while the ester
is present the steroid is inert).

There are a wide number of esters, which can provide varying release times,
used in medicine today. To compare, an ester like decanoate can extend the
release of active parent drug into the blood stream for three to four weeks,
while it may only be extended for a few days with an acetate or propionate
ester. The use of an ester allows for a much less frequent injection schedule
than if using a water-based (straight) testosterone, which is much more
comfortable for the patient. We must remember when calculating dosages.
that the ester is figured into the steroid's measured weight. 100 mg of
testosterone enanthate, therefore, contains much less base hormone than 100
mg of a straight testosterone suspension (in this case it equals 72mg of
testosterone). In some instances, an ester may account for roughly 40% or
more of the total steroid weight, but the typical measure is somewhere
around 15% to 35%. Below are the free base equivalents for several popular
steroid compounds

100 mg of steroid a

Trenbolone acetate

Testosterone propionate

Testosterone enanthate

Testosterone cypionate

Testosterone undecanoate

Nandrolone phenylpropionate

Nandrolone decanoate

It is also important to siress the fact that esters do not alte the activiy of the
parent steroid in any way. They work only to slow its release. It is quite
common to hear people \pL.\k about the properties of different esters, almost
as if they can magically alter a steroid's effectiveness. This is really nonsense.
Enanthate is not more powerful than cypionate (perhaps a few extra
milligrams of testosterone released per injection, but nothing to note), nor is
Sustanon some type of incredible testosterone blend. Personally, 1 have
always considered Sustanon a very poor buy in the face of cheaper 250 mg
enanthate ampules. Your muscle cells see only testosterone; ultimately there
is no dlffelencc Reports of varying levels of muscle gain, androgenic side
s, water retention, etc. are only issues of f
testosterone esters will produce estrogen buildup faster simply because there
is more testosterone fiee in the blood from the start of the cycle. The same is
true when we state that Durabolin® is a milder nandrolone for women




compared to Deca. It s simply casier to control the blood level with a faster
acting drug. Were virilization symptoms to become apparent, hormone levels
will drop much faster once we stop administration. This should not be
confiused with the notion that the nandrolone in Durabolint® acts differently
in the body than that released from a shot of Deca-Durabolin®.

It s also worth noting that while the ester is typically hydrolyzed in general
circulation, some will be hydrolyzed at the injection site where the steroid
depot first contacts blood. This will cause a slightly higher concentration of
both free steroid and ester in the muscle where the drug had been
admumlered On the plus side, this may equate to slightly better growth in
s muscle, as more hormone is made available to nearby cells. Many
bodybuxldcrs have come to swear by the use of injection sites such as the
deltoids, biceps, and triceps, truly believing better growth can be achieved if
the steroid is injected directly into these muscles. The negative to this s that
the ester itself may be irritating to the tissues at the site of injection once it is
broken free. In some instances it can be so caustic that the muscle itself will
become swollen and sore due to the presence of the ester, and the user may
even suffer a lowgrade fever as the body fights off the irrtant (the onset of
such symptoms typically occurs 24-72 hours after injection). This effect is
more common with small chain esters such as propionate and acetate, and
can actually make a popular steroid such as Sustanon (which contains
testosterone propionate) off-limits for some users who experience too much
discomfort to justify using the drug. Longer chain esters such as decanoate
and cypionate are typically much less irrtating at the site of injection, and
therefore are preferred by sensitive individuals.

Anabolic/Androgenic Dissociation

Although never complete, scientists had some success in their quest to
separate the androgenic and anabolic properties of testosterone. A number of
synthetic anabolic steroids had been developed as a result, with many being
notably weaker and stronger than our base androgen. In order to first assess
the anabolic and androgenic potential of cach newly developed steroid,
scientists had generally used rats as a model. To judge androgenic potency
the typical procedure involved the post-administration measure (% growth) of
the seminal vesicles and ventral prostate. These two tissues will often
respond uncqually 1o a given steroid. however, so an average of the two
figures is used. Anabolic activity was most commonly determined by
measuring the growth of the levator ani, a sex organ (not skeletal) muscle.
This tissue may not be the most ideal one to use though, as it contains more
androgen receptor than most skeletal muscles (the AR is still less abundant
here than in target tissues such as the ventral prostate).” 48 In integrating
both measures, the anabolic index is used. which relates the ratio of anabolic
to androgenic response for a given steroid. An anabolic index greater than
one indicates a higher tendency for anabolic effect, and therefore classifies
the drug as an anabolic steroid. A measure lower than one in turn assesses
the steroid as androgenic. There is some variance between experimental
results and the actual real world experiences with hnmans, but (with a few
exceptions) designations based on the anabolic index are generally accepted.

low are discussed a few factors that greatly aect amabolc ‘androgenic
dissociation.

Nandrolone and 19-norandrogens

The section of this book dealing with DHT conversion is important, because
it helps us understand the anabolic steroid nandrolone and many of its
derivatives. Nandrolone is identical to testosterone except it lacks a carbon



atom in the 19th position, hence its other given name 19-nortestosterone.
Nandrolone is very interesting because it offers the greatest ratio of anabolic
to androgenic effect of the three natural steroids (see: Synthetic AAS

).This is because it is metabolized into a less potent structure
(dihydronandrolone) in androgen target tissues with high concentrations of
the 5-alpha reductase enzyme, which is the exact opposite of what happens
with testosterone. Apparently the removal of the c4-5 double bond, which
normally increases the androgen receptor binding capability of testosterone,
causes an unusual lowering of this ability with nandrolone.Instead of
becoming three to four times more potent, it becomes several times weaker.
This is a very desirable trait if you want to target anabolic effects over
androgenic. This characteristic also carries over to most synthetic steroids
derived from nandrolone, making this an attractive base steroid to use in the
synthesis of new, primarily anabolic, steroids.

5-alpha Irreducible Steroids

When we look at the other mild anabolic steroids Primobolan®, Winstrol®,
and Anavar, none of which are derived from nandrolone, we see another
interesting commonality. These steroids are DHT derivatives that are
unaffected by Salpha-reductase, and therefore become neither weaker nor
stronger in androgen responsive target tissues with high concentrations of this
enzyme. In essence, they have a very balanced effect between muscle and
androgen tissues, making them outwardly less androgenic than testosterone.
This is why these steroids are technically classified as anabolics, and are
undeniably less troublesome than many other steroids in terms of promoting
androgenic side effects. However, if we wanted to look for the absolute least
androgenic steroid, the title would still go to nandrolone (or perhaps one of its
derivatives). Female bodybuilders should likewise take note that despite the
recommendations of others, steroids like Anavar, Winstrol and Primo are not
the least risky steroids to use, This is of great importance, as male sex
hormones can produce many undesiable and permanent side effects when

3-alpha Hydroxysteroid Dehydrogenase

The 3-alpha hydroxysteroid dehydrogenase enzyme is also important,
because it can work to reduce the anabolic potency of certain steroids
considerably. As follows, not all polenl binders of the androgen receptor are,
as a rule, great muscle-building drugs, and this enzyme is an important factor.
Dihydrotestosterone is a clear example. Just as the body converts
testosterone to DHT as a way to potentiate s action in certain tissues (skin,
scalp, prostate, etc.), it also has ways of countering the strong activity of
DHT, in other tissues where it is unneeded. This is accomplished by the
rapid reduction of DHT fo its inactive active metabolites, namely
androstanediol, before it reaches the androgen receptor. This activity oceurs
via interaction with the 3-alpha hydroxysteroid dehydrogenase enzyme. This
enzyme is present in high concentrations in certain tissucs, including skeletal
muscle, and DHT is much more open to alieration by it than other sieroids
that possess a c4-5 double-bond (like testosterone).# This causes
dihydrotestosterone to be an extremely poor anabolic, despite the fact that it
actually exhibits a much higher affinity for the cellular androgen receptor than
most other steroids. Were it able to reach the cellular androgen receptor
without first being metabolized by 3a-HSD, it certainly would be a
formidable muscle-building steroid. Unfortunately this is not the case,
explaining why  injectable dihydrotestosterone ~preparations (nolonger
commercially produced) were never favorite drugs among athletes looking to
build mass. This tai & o shared by the currenty popula oral androgen




dmydmusmsncmm 10 be specific) and known to be an extremely poor tissue
uilder.

Anabolics and Potency

One must remember that being classified as an anabolic just means that the
steroid is more inclined to produce muscle growth than androgenic side
effects. Since both effects are mediated through the same receptor, and
gowth is not produced by androgen receptor activation in muscle tissue
alone (other CNS tissues, for example, are integral to this process as well),
we find that a reduction in the androgenic activity of a compound will often
coincide with a similar lowering of its muscle-building effectiveness. If we are
just looking at overall muscle growth, androgenic steroids (usually potent due
to their displaying a high affinity to bind with the androgen receptor in all
tissues) are typically much more productive muscle-builders than anabolics,
which usually bind with lower affinity in many tissues. In fact, with all of the
analogues produced throughout the years, the base androgen testosterone
still considered to be one of the most effective bulking agents. The user must
simply endure more side effects when acquiring his or her new muscle with
this type of drug. Individuals wishing to avoid the stronger steroids will,
therefore, make a trade-off, accepting less overall muscle gain in order to run
a more comfortable cycle.

RBA Ass:

Another way of evaluating the potential ratio of anabolic to androgenic
activity is the practice of comparing the relative binding affinity (RBA) of
va 'ous steroids for the androgen receptor in rat skeletal muscle versus
prostate. When we look at the detailed study published in 1984, we sce some
rcwgmzzblc (and expected) trends. Aside from d.hydmnc,mmmnc nd
Proviron® (mesterolone), which undergo rapid enzymatic reduction in
muscle tissue to inactive metabolites, the remaining anabolic/androgenic
steroids scem to bind with near equal affinity to receptors in both tissues.
They seem to be relatively “balanced” in effect. This study also discusses the
unique activity of testosterone and nandrolone compounds, which are good
substrates for the Sa-reductase enzyme found in androgen target tissues (such
as the prostate), and seem to provide the most notable variance between
anabolic and androgenic effect in humans due to this local metabolism. When
it comes to real-world use in humans, anabolic steroids do not always behave
in 100% uniformity with their anabolic and androgenic profiles as determined
by animal models, 5o all such figures need to be taken with a small grain of
salt

Compound Human SHBG _Rabbit Muscle _Rat Muscle Rat Prostate __Ratio M vs.P
methyltrienolone <01 1 7 1 1
dihydrotestosterone 1 07 <01 46 03
mesterolone 44 21 08 25 32
(eslos(erone 19 07 2 a5 153
nandrolone 01 20 2% 60 4
me(hyltes(oslerone 05 a n a3 85
methenolone 03 09 24 a4 167
stanozolol 01 03 02 03 6
methandrostenolone .02 02 02 03 s
fluoxymesterone <01 02 01 02 77
oxymetholone <01 <01 <01 <01 154
<01 o1 <01 <01 2
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Synthetic AAS Chemistry
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(All natural and synthetic AAS hormones
hare this base structure)
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Testosterone Dihydrotestosts Nandrolone

All anabolc/androgenic steroids are preparations confaining one of the above three aural
steroid hormones, or chemically alered derivatives thercof. In creating new synihetic
compou, o of e e el bormones skt - st ok, syl e to
the possession of particulr trais that may be beneficial for the new compound. For nstance,
of the tre s above, diycrotesosieron i e ony stroid devod of e
‘possiblity of aromatization and 5-alpha reduction. It was Ikewise a very popur choice in
the creation of synthetics that lack estrogenic activty andior exhibil @ more bakinced
androgenic to anabolc activity rato. Nandrolone was typically used when even lower
androgenic action i desied, due to is weakening upon teraction with the S-alpha
reductase enzyme. Nandrolone abo aromatizes much more slowly than. testosterone.
Testosterone i our most_ powerfil muscle-buiing hormone, and ako exhbits strong
androgenic activiy due 10 is conversion to a more potent steroxl (dihydrotestosteronc) vt
S-alpha reductase.




Testosterone derivatives
Boldenone

Boklenone s testosterone with an added doubke-bond between carbon ators one and two.
However, this bond changes the activity of the sterok] considerably. Fist, i drammtically
slows aromuization, such that boklenone comvers to estradiol at about Falf the rate of
testosterone. Secondly, this bond causes the steroid to be a very poor substrate for the 5-
apha redictase enyme. The more active S-alpha reduced metabolie - Salpha-
dinydroboldenone is produced only in very small amounts in hurans. The hormone instead
tends fo comert v S-befa reductase {0 Sbeta-dinydroboldenone (a virally mctive
androgen), This mukes i lean towards being an ambolic instead of an androgen, akhough
both trais are still otably apparent with this serokl. The ¢1-2 double bond ako sows the
hepatic breakdown of the structure, icreasing s resitance to 17-ketosteroid deactivtion
and i finctional lE e and oral boavaiabily.

Methyltestosterone

“This i the most basic derivative of testosterone, differing only by the added 17- alpha
mehyktion that mukes the steroid orally active. Comersion o 17-alpha mehylestradiol
makes this sterokl extremely estrogenic, despit the fact that this ateration actually reduces.
interaction with the aromtase enzyme.

Methandrostenolone

In many regards, methandrostenolone s very similr to bokdenone, as it 00 extibis reduced
estrogenic and androgenic activiy due to the ¢1-2 double-bond. Howexer,this steroid does
have a reputation of being somerwhat strogenic, owing (0 the fict that it converts (o 2 highly
active form of estrogen (1 7alphamethykestradiol See: Methyhted Compounds and Oral
‘Dosing). Methandrostenoone i akso much more active milliram for miligram as the 17-
alpha mehyl grow also gives it  longer half- it and alows it to exist n a nore fiee state
than s cousin bokdenone:

Fluoxymesterone

Fluoxynesterone is a c-17alpha alkyhted oral derivative of testosterone. The 11-beta group
finctions to inhibit aromatizatio, so there s no estrogen conversion at al with this steroid. It
akso works o lower the affiniy of this steroid toward restrictive serum binding proteins,
increasing its rektive activiy. Introduction of fluorine at the 9-posiion also potentiates the
action ofthis steroid

Nandrolone derivatives
Norethandrolone

Norethandrolone is simply randrolone with an added 17-alpha ethyl group. This aleration is
rarcly wed wm stsolcimkogaic seaols, o & mich e eommocly o il
synthetic cs progestis. Although 17-cthyltion inhbits 17-keosteroid reduction
et s welas 1 n:dy)‘amn. and therefore allows thi steroid to exhibit a simiariy high level
of oral activity, this growp alo fends fo icrease progesterone receplor binding.
Norethandrolon i clarly  “troubksome” hormone in terms of water retention, ft gin,
and gynecommstia, which may in art be due t0 s heightened binding to this receptor.

Ethylestrenol

Eihylstrenol i an oral derivative of mandrolone, very similr in struture to keto group,
which i vial o andropen receptor binding. As such, ethykestrenol i possibly the weakest
teroid ‘miligram ever steroid does exibil &
likely ffom s comversion to norethendrolone, which does seem to oceur with some affnity
(apparently the 3 oxygen growp is metabolcally added to this compound wihout much
troubl). This is probably the most ineresting trait of ethykstrenol, which & an
undistinguished conpound otherwie,

Trenbolone



Alhough a derivative of randrolone, the two additoral double-bonds present on trenbolone:

ke any simiarites to is parent hormone extremely difficut to see. First, the 9-10 bond

inhibits aromatization. Nandrolone is vry skowly aromiized, howeer, som estrogen i st

produced fom this steroid. Not so with frenbolone. The 11-12 bond additonally ncreases

androgen receptor binding This steroid also does not undergo S-alpha. reduction ke

randrolone, and as such does not share the same dissociation betvween anabolic and
(renbolone is %

Dihydrotestosterone derivatives
Mesterolone

Mesterolone s a potent orally active derivative of ditydrotestosterone.  Simiar to
methenolone, it possesses a non-foxkc 1-methyl group, which increases s resisiance to
hepatic breakdown. This alteration does not icrease the stabilty of the 3-keto goup
however, and as such, this steroid is a poor anaboli e is parert.

Drostanolone

Drostanolone s sinply diydrotestosterone with an added 2-methyl group. This addifon
gealy s e sabity of e ket g, il 1o androgen i, As s, e
activity of ths steroid in muscle tisue i greatly enbenced (see: )
Dissociation).

Oxymetholone

Oxymeholone i an orally active derivative of diydrotestosterone. The 17-methyl group s
well understood at this point as we have discussed it wilh many steroids, however, the 2-
hycroxymethykene group is not seen on any other commercial steroid. We do know that this
soup greatly enhances anabolc potency by increasing the stabilty of the 3-keto growp, and
that the confiewration of this substient akso appears o allow this steroid to bind and activate
the estrogen receptor.

Stanozolol

Stanozolol s a potent anabolic steroid, owing to the fct that the 3-2 pytazol growp creates a

table configwation offthe A-ring that allows for androgen receptor binding (this steroid s
one of the few that does not possess an actual 3-keto group). As such, it i highly active in
mische tissue, unlike dibydrotestosterone.

Methenolone

Methenolone also i a potent anabolic steroid, due to the fict that the c1-2 double bond
increases the stabilty of the 3-keto group. The 1-methyl group works to ncrease s oral
bioavailbilty. muking methenolone (as methenolone acetate) one of the few orally active
pon-17-alkyhted oraks. The c 1-2 bond mmy also help increase hepati resistance (slghtly)
to 17-ketosteroid deactivation as well.

Oxandrolone

Oxandrolone is an orally active derivative of dirydrotestosterone, due o its 17-mefhyation.

Italso differs fom DHT by the substiution ofis 2-carbon molecule with oxygen. Thi i the

only commecial steroid to carry this group, and firther, the only to have  modification to

the base carbon sructure of the Steran rucles. The 2-0x0 group increases resistance of e
D potent arabolk.

Steroid Nomenclature

Perhaps not obvious at fst ghance, there i a naming comvention in phice that vas wed o
create identites for the various anabolic/androgersc steroid bormones. This typically imvolves



foming a root word to comvey the structural base of the steroid, and sigifing other unique
siructural characterisics by inchxling approprite prefxes or suffxes. Below; we will ook at
the common roots, prefixes, and suffes used in sieroid nomenchature, and ey them, as
ey are e vt o, conmozcl compa e, sy, s wotonof
rames like androlone, methandrostenolone, and thylestrenol were not as arbirary as

gt imgie, This s & sk helpfi  you i 1 ndersnd the decpe hersta
designations for the various substances that one might find in the medical lieraure, which
imohe the exchsive we of this_terminokogy (such ® 5 e represenaion of

17b-hydroxy- 172
C and suffixes id naming:
Structural Property Prefix Suffix
Carbonyl (C=0) oxo-;keto- -one
Hydroxyl hydroxy- ol
Double Bnd (C=C) -ene;-en
Methyl meth-; methyl-
Ethyl eth-;ethyl-
Common roots used in steroid naming:
Androstane Base carbon structure of dihydrotestosterone (no double-bond)
Androstene Base carbon structure of or similar to testosterone (one double-bond)
Androstadiene Base carbon structure similar to methandrostenolone (two double-bonds; di-ene)
Estren; Estra Base structure of nandrolone (19-norandrostene) and estrogen

also: Norandrostene

Common Commercial Compound Names:

Name Taken From Incorporated Into Name As
Boldenone [17b-ol,androstadiene, 3-one] BOL DEN ONE
Ethylestrenol [17a ethyl, estren, 17b-ol] ETHYL ESTREN OL
Fluoxymesterone [9-fluoro, 11b-hydroxyl, 17a-methyl, testosterone, 3-one]  FLU OXY ME STER ONE
Mesterolone [1-methyl,dihydrotestosterone, 17b-ol, 3-one] ME STER OL ONE
[17a-methyl, -one] METH ANDIEN ONE
[17a-methyl, iene, 17b-ol, 3-one] METH ANDROSTEN OL ONE
Methenolone {1-methyl,c1-2 double bond (en), 17b-0l, 3-one] METH EN OL ONE
Nandrolone [norandrostene, 17b-ol, 3-one] NANDR OL ONE
[19-nor, 17a-ethyl, 17b-0l,3-one] NOR ETH ANDR OL ONE
Oxandrolone [2-0xy, androstane, 17b-ol, 2-one] OX ANDR OL ONE
0 17a-Methyl, 17b-0l, 3-one} OXY METH OL ONE
Stanozolol [Stanolone (androstanolone, DHT), 2-pyrazol, 17b-ol] STANO ZOL OL
Trenbolone {tri-en, 17b-ol, 3-one] TREN BOL ONE
Clinical Applications

Ansbolic/androgeric. steroids are approved for sake by prescription in virually every
phanaceutical market around the world. Having been applied for many decades t0 treat a
varity of discased states, today these drugs have a nunber of well-established medical uses.

“They have been used to treat most patient populations, inchxding men and women of almost
all ages, ranging fiom chikiren to the eklerly. In many instances anabolic/androgenic steroids
have proven to be i saving medications, which is a fact easiy overlooked with all of the
discussion about steroid abuse. This section details some of the most common and accepted
‘medical applications for anabolic/androgenic steroids.

Androgen Replacement Therapy/Hypogonadism

“The most widely used medical application for anabolic/androgeric steroids in the workd is

that of androgen rephacement therapy. Ao referred to as Hormone Replacement Therapy

(HRD) or Testoterone Rephcenent Therapy (TRD) tis therapy imohes the
ot




rn SR———
ormone vl (clnical rered to as hypogoradi. Patirts may be adoseent maks
suffering from chikdhood hypogonadism or a specifc disorder that causes androgenic
bomone disnuption, akhough most of the treated popuation consists of adult men over the
age of 30. In most cases homone levels have declined in these men as a resul of the normal
aging process.

“The nost common conplaints associated with low testosterone in adu men inchee reduced
bido, erectile dysfinction, loss of energy, decreased strength andlor endurance, reduced
abilty to ply sports, mood fhctuations, reduced beight (bone oss), reduced work
performance, memory loss, and muscle loss. % When associated with aging. these symptoms.
are collctively placed under the kabel of “andropause” In a clnical setting this disorder &
referred o as hte-onset hypogoradism Blood testosterone kvels below 350ng/dL are
usualy regarded as clincally sgniicant, akthough some physicians will se a level as low as
200ngidL as the threshold for nommal Hypogoradism is, wirturtely, sl widely uler-
diagnosed. Most physicians willaso not recommend treatment for low testosterone unless a
patient toms (symploma

Androgen replacement therapy efectively alleviaes most. symptoms of ow testosterone:
levek. To begin with, raising testosterone levels above 350ngdL (the very low end of the
nomal range) will offen restore norml sexual fincton and ibido in men with dysfinctons
reated to hormone insufficency. With regard to bone mincral density hormone replacement
therapy s aso_documented to bave a significant posidve effect. For example, studies
adminitering 250 mg of testosterone enanthate every 21 days showed a 5% increase in
bone mincral densit afier six months.5! Over time this my prevert some loss of height and
bone strength with aging, and may ako reduce the risk of facture. Hormone replacerent
therapy also increases red blood cell concentratons (oxygen carrying capacity), improving
energy and sense of welk-being Therapy also supports the reterion of kan body mass, and
improves muscle sirength and endurance

Unike steroid abuse, homone rephacement therapy may have benefis with regard to
cardiovascular discase risk. For examp, studics tend to show homne rephcement
Feving  posie o o serum s, T s  reducsion DL et cholestrel
levek, combined with no_significant change in HDL (good) cholesterol levels. 5
Testosterone. supplementation ako. reduces midsection obesity, and improves  isuln
sensitivity and glycemic control # These are important factors in metabolic syndrome, which
my also be imobed in the progession of atherosckrosis. Addiioraly, testosterone
rephcement herapy has been shown to improve the profie of inflnmatory markers TNF-,
IL-1, and IL-10.55 The reduced inflamimation may help protect arterial walls fom
degeneration by plaque and scar tissue. The medical consensus today appears to be that

acement therapy in otherwise healthy men generally does not have a negtive effect on
cardiovascular disease risk, and may actually decrease certain risk fictors for the disease in
some patients.

are some concems with iniating testosterone replacerent therapy when the individual
s in poor heallh. One study examined the safety of HRT in men aged 65 and older with
limited nobilty and various healih condiions such as obesty, hypertension, diabetes, or
hyperlipidenia. 6 Each subject took a transdermal testosterone gel (10g/100mg) or placebo
gel daiy for six monihs. During the course of treatment,  total 0f 23 men in the testosterone:
gowp had cardiovascubr-rehied adverse events. Ths was compared to only 9 in the
phiccbo goup. Another study wih middic-aged hypogonadal men found that testosterone
250mg2 vascular reactivity, an
important factor in a'hzn»sclems 57 These studies suggest that care should be taken when
considering HRT in men with heart disease, strong contrbuting fictors to heart disease, or
other chroric health conditons.

There are other areas of concem with kderly patienis. To_begin with, testosterone:
administration may increase prostate volume and PSA values. ¥ Whike this does not

appear to be of with normal healthy e
and can be stimuated by fen with p r high PSA
ks, o breast carcer are generally ot pmu:nbed testosterone. ~ Androgen

5o been linked most restfil

(REM) phase of sleep.® The studies have produced conficting data, however, and the
potential relationshin remuins the subiect of much debate.®! Lastiv. testosterone renlacement



therapy has demonstrated negative, positive, and neutral effects on cognitive firctioning in

elderly men.®2 & ¥ Studies do suggest that the dose can dictate the level of response, with

the most postve effects noted when the androgen level reaches the mid-to wpper-range of

normal, not wpranhysnbyzl.“ Eiderly muem with preexisting defm n cogitive
homone kvel

during hormone rephcﬂmll therapy.

Common Treatment Protocols:

Transderml: Transdenmul appication s the most commonly prescribed method for
Supplemeniing estosterone in the Unied States and (‘nnadu. and &
oftherapy nated
offs a mumber of advantages o the pateat when compered 1 jecton. Sice the
transdemal application s painless, patient compliance and comfort i icreased i
comparson. Tadenmil appiation ako provides bl ey to-dy hormore Evel, and
does not produce the broad fluctuations usually noticed with injectable testosterone esters.
The most common ool among ormone repkcretdotors o prescrbe  dosgeof

) This is applied s a rub-on
gel o adsie e pach & ephced di, Note e 10 metabolon i e
skin, transdemal application of testosterone tends to ncrease serum diydrotestosterone:
(DH) levels more profoundly than testosterone njection. This may exacerbate androgenic
side cfiects during therapy in some patiens, causing some 10 seck out injectable forms of
testosterone as an akernitve.

Injection: Testosterone enanthate and testosterone cypiorate are the most widely prescribed
injectable testosterone: drugs in the United States and Carada. In many other mrkets the
blended ester products Sustanon 100 and Sustanon 250 are ko commonly prescribed.
Injecton of one of these testosterone ester products will provide the patient supplemertal
androgen levels for approximtely 2 to 3 weeks after each applation. The most common
protocol among homone replacement doctors i to adminster 200 mg of testosterone
enanthate or cypionate once every 2 1o 3 weeks. It is inportant to. remember that
testosterone esters willdeliver varying levels of testosterone to the body on a day-to-day
basi throughout each application window. Levels will be highest the firt several days afier
e, a il sl decie 10 et v e lloving ks Py are vy
encoura s sustaining
o sl wiin e o range (and. alleviating sympioms. of hypogonadism)

e therapeutic period. The longer acting injectable testosterone preparation
Nebido (testosterone undecanoate) is unlergoing review in the U.S., and has already been
approved in other markets. This drug requies only 4 fo 5 ijections per year for most
patiens.

O Testosterone undecanoate (Andrio) i the only prescription medication that defvers
testosterone via an oral capsuk. This medication is not approved for sak in the Unied
States, but is a preseription drug in Canada and many other markets around the workl
Patint compliance and comfort are high with this form of therapy, as there are no specil
Toutines or requirements asile ffom taking a few capsules cach day wih meas. Oral
testosterone unlecanoate is szl given at an il dosage of 120 to 160 mg per day,
which equates to three to four 40 mg capsules. This dosage may be reduced in subsequent
ks © 120 mg per day. The capsues are s i o divided dosesper day,whichare
usually taken with breakfst and dimer. Whi this form of therapy comvenien,
e honone ek can Bt gty o 8 day-o-day bk The amout of B
corsturption hus a partiulrly strong impact on borone bioavaiably,and s providing
at least 20 grams of it ‘when taking the capsules for

Note that as with transdermal testosterone, oral testosterone undecanoate tends 1o nerease:

(DHT) injectons.

Angioeden, Hereditary

Al seroids are comony presrbed i e et of ey m@edcnn a
rare and potent
caused by genetic mutatons of bood clotting et etz by docrease i kel
or finctioning of the protein C1 esterase bibitor, This protein controk C1, which is a
“conplement systeni” protei that plays an important roke in the control of iflnmmation.
Symptoms of hereditary angoederm inchxde an intermittent but rapid swellng of the hands,




anms, kg, Ips, eyes, tongue, or throat, Swellng may a0 be noticed m the digestne rict,
resuling in abdominal cranping, rausea, or vomsting. In the most serious cases, the patint
may notce a swelling of the throat and a blockage of the ainvay passages, resuling in
asphyxiation and sudden death. Many atiacks oceur without a specific triger, although
stress, traum, surgery, and dental work are commonly associated with angioedem attacks.

Oral ¢-17 alpha alkylted have be a usefid form
of preventive therapy, stabilzing complement system protein levels and reducing the
fiequency and severity of angioedenn attacks.% They are usually administered in a low
dose, which s 1o be taken for long-term support of thi disorder. The arnabolc steroids that
have been most commonly wsed in the United States for this purpose are stanozolol and
danocrine, nhinug| Historally many other ageis have ako bem prescribed inching
oxandrolone,
“The amoun of mmdmL and

at the lowest therapeutically effective dosage in an effort o offset undesirable side efiects.
FDA approved prescrbing glles o sanomb recommened an il dosag of 2 mg
three day). This would be downward to a maintenance
levelaffr a posidve response was oted,usaly o 2 me given once every 10 2 days.

Anemia

As a class of drugs, anaboli/androgenic steroids stimute the synihesis of erythropoietin in
the kidneys, a hormone that supports the munficture of new red biood celk. By doing
thisthe admintration of steroids tends to ncrease the red cell count and hemutocri kvel,
muking them of tangbl therapeutic value for treating certain forms of anemi (a discase
characterized by insuficient red blood cell prodction). Forms ofanerria likely o respond to
steroid therapy inchede anemis caused by renal insuffciency, sickl cell anemia, reffactory
anemiss including aphstic. anemia, myelofibrosis, myeloscleross, agogenc myeos
metaphisia, and anemias caused by maligrncy or myelotoxic drugs. The level of response
wil vary depending on the patint, type of therapy, and form of anerri, but in many cases
the mamagement of a normal hematocrit level can b achieved.

In the United States, both oxymetholone (Anadrol 50) and nandrolone decanoate (Deca-
Durabolin) are approved by the FDA for the reatment of severe anemia. The guidelies for
wing oxymetholone with both e and female ancmic. patents (chidren and_aduls)
recommend a dosage of 1-2 mekeper day:. This would equate 10 a daiy dosage of 75-150
m for an individual weighing about 160 Ibs. Doses as high as 5 mekgiday are sometines
necessary 10 achieve the desired therapeutc response. The guidelies for nandrolone:
decanoate recommend a dosage of 50-100 me per week for women and 100-200 me per
week for men. Chidren (2 to 13 years of age) are recommended a dosage of 25-50 me
every 3 to 4 weeks.

In recent years, the advent of recombinant erythropoietin as a prescription drug has changed
the face of anemia treatment considerably. Whike anabolicandrogenic steroids sl offer
therapeutic value here, and are still marketed and sold to treat anemic patients, they are
presently regarded as adjunct or falback medications for use only when therapy with an
erythropoietin alore has faikd to achieve a desired response. The henmtocrit increase fom
ambolicandrogenic steroids & generally kss predicable and posiive than the newer
enyroporis,axd hse drgsabo e 0 p'mduo: ey oable sl when ghon
e o ccily o chikh
pibiripingn therapy strongly nmwe@. e benchts o aaboli adrogene uemlds,
given that there are newer and direetly targeted medications avaikble with much lower side
cffct potential

Breast Cancer

Anabolic/androgeric steroids are sometimes prescribed 1o freat beast cancer i
postmenopausal women or premenopausal women who have had their ovaries removed.
These drugs are of value when the cancer is homone responsive, which means that its
gowth can be affected (positvely or negatively) by hormonal manipuiation. Androgens and
estrogens have opposing actions on hormone-responsive tumors, wilh esirogens supporting
the growth of breast cancer tissue and androgens inhibiting it™”. The supplementation of an
anaboli/androgenic steroxd can shift the androgen to estrogen balance in a dircction that
Bvorsa dicton in o sz o theapy s e a swcessil spone 1 i
af




in women, however, s therapy i ustally geatca wh
% owmmsierone 5 el probred fo a Sower cing sjcoabl servd axh a5
oo dcanoi a5 welL 2 & can e brpty Tl vt s s become
100 apparert. Both prinarily anabolc agents, however, have been wilely prescribed for this
purpose.

I reent yars the dlopmnt of e ad mor et anf-siosic drgs s as
ERMS) and aromatase have alost
conpleely climinated the use of ambolx‘/ar\dmg:mc steroids for breast cancer treatment.
Medicative treatment for breast cancer today usually consists of a SERM ke Nohadex
(tamoxifen), which may be wsed wih a strong aromutase ihbior such as Arinidex
(anastrozole) or Fenmura \exm:stam\ Ansboilantrogeic seuis e il mde vkl
inthe United Sta ancer, and
appled. They e very mch. regarded as adjuna o lbeck mediatons,Hoveves, or e
Py »

Decreased Fibrinolytic Activity

Anabolic steroids mmy be prescribed fo freat condions associated wih decreased
foriolytic activi. Fibrinolyss s the process in which a blood chot is broken down and
metabolzed by the body. It represens a counter to blood coagulation, with the two systerms
working together fo maintain the hemstati balance. Disorders of the fbrinolytc sysiem are
rare, although can be very serious in mature when they do oceur. Decreased fbrinol
can resull in a shifl in blood chiting fictors that geatly fivor coagubtion
(opaoapibily) b the 1k of o seios el et mxh
Teart attack, or stroke. Oral C-17 alpha alkyhied anabolk steroids are
leccpguzed o increase fbrinofyt activiy, and as a resuf have been benefical in many
patients suffering ffom decreased fbriolytc activiy finked to Aniithrombin I deficency or
fibrinogen excess.5 @ Stanozolol has been most commonly used in the United States for this.
treatiment, alihough sivilr therapeutc benefss can be seen with many other anabolc
steroils. The maintenance dose i tadored to the individal, and is determined with close
monitoring of both side effcts and changes o blood coagulation pamm:m Estrified

injectables and oral nor-akkylted steroids do ot b

Infertility (Male)

In a snall percentage of cases, ambolicandrogenic sieroids may be prescribed for the
{reatment of e infertify. When the cause of infertily s low sperm concentration due to

Leydig-cell secretion deficiencies, an androgen might be able to allvie the condiion. In
such cases the sterokl may increase the sperm cou, sperm quality and the fructose
concentration,”" 7 which can increase the chance of conception. The oral androgen
mesterolone (Proviron) is most commonly prescribed for this purpose. alihough has not been
ganted FDA approval for sake in the United States. Note that anabolic/androgenic steroids
usually educe male frtity, so the potential for these agenis o swccessully trat male fertlty
s limited.

Growth Failure

Ansbolic steroids may be prescribed o treat growth fre i chidren, both with and without
owth hormone deficiency. These agents have been shown to have positive effects on both

and bone mass. When they are admiistered before the ends of the long bones
(epiphysis) have fied and fisther fincar growth has been haked, their anabolc effects on
bone may support an increase in height. ™ This can oceur both through direct anabolic action
of the seroid on bone celk, and indcetly vi the stimuation of growih hormone and IGE-1
release.™ An anabolic steroid that is non-aromatizable and non-estrogenc is typically used
for this pupose, s estrogen is known (o cause an aceeleration of growth arest. Anabolic
steroid therapy st always be used with caution in pediatric patints, however. In addion
1o the possbilty of common adverse effects, even non-aromatizable serokls may accelerate
the rate of epiphysis closure.

In the Urited States, oxandrolone is the amabolc steroid most widely preseribed for the
reatment of growth fikure. It s ustally given as a supportive medication, used o augrent
the amabli efcs of huan growth hormone therapy. The s s ypialy tken, fox

ot 1o vt s st 2ot it

ewinle o & 17 sovth ot v



Irtanss 1 1 e 6 ki s e g o
substantialy afcting the rate of epiphysis fision. A dosage of 2.5 me per day is ofien used
for this purpose, akhough this may be adjusted upwards or downwards depending on the
patients sex. age, bodyweight, and sensicity t0 adverse effects. When used uxder optinal
conditons, the resul may be an enbancement of the growth rate and an increase in total
cight conpared to ot iniiating therapy. This benefit has been dificult to achieve
consistently in clnial studis, however. A number of triaks with oxandrolone have fiked to
prudlne a ;mmlcdlly significant effect on total height, questioning is uitinate vale. 76 The

wever,

Libido (Female)

“The steroid mehykestosterone s approved for preseription sale in the United States and
many other markets to improve lbido i fermale menopause patiets. Smalldoses of the drug
are typically inchded in products that also supplement estrogens, the combination aimed at
treating the fil spectrum of menopause symptoms, inchuling reduced fermale Bbido. The
dosage used is low compared to those of other clinical applications for methylestosterone,
and will usually amount to no more than 2m per day.

Inthe United States, however, the use of an anabolic steroid such as androlone decanoate
for the direct treatment of osteoporosss is presenly viewed as controversial. In spite of
substantial cical data and history supporting the use of steroids for this purpose in the
United States, many medical organizations hold the opinion that the potential side effects of
steroid therapy are too substantial o justy their benefits with osteoporosis. No agent s
prsely FDA approved o i pupose: Orandrlons docsrean FDA sproved x

iththe
disease, ot for augmmg bone. mineral density. Anabolc steroids remain in wse for
osteoporosis in many other nations, however, and are st prescribed 1o varying patient
populations inclding men, women, and the ekdrly.

Osteoporosis

Anaboli steroids increase bone mineral densiy, and may be preseribed for the treatment of
osteoporosi. Benefis of therapy incude the stimuation of new bore fommtion, infbition of
bur: resorption (breakdown), and enhancement of calcium absorption.”’ 8 The:c drugs
7, a frequent
Osteoporosis s most conmmon
in postnenopausal wormen, and is uual iked 0 the clanges in homoral chemistry that
are noted kter n . This disorder does oceur o a high degree in the eklerly of both sexes,
bowever. Osteoporosis can abo be cawed by the prolonged administration of
corticosteroids, which can ditectly stimuiate bone resorption and inhibit new bone growth.
“This i idenified as steroki- or ghicocorticoid-induced osteoporosis

drok of
osteoporosis. The drug tends to offer n:asmablc bereis wih regard to bone density, and
may reduce the kelihood of bone fracture in patients® *1 The dosage used to treat
postmenopausal wornen is usually SO mg once every 3 to 4 weeks. Adverse reactons are
common with therapy, however, nchuding virization syrptoms (hoarseness and body/ficial
hair growth)®2 and unfavorable alterations in serum cholesterol.*> Therapy appears to be.
better tolerated in patients above the age of 65, who as a group seem to notice lower
adverse eflects. Male patients are given a randrolone decanoate dosage of 50 mg once
every 110 2 weeks. Therapy for both sexes is usually conducted for at east six months, and
may lst for one year or longer f necessary: The long therapeutic window s usually required
in order o give the drug enough time to measurably efiet bone strength.

Tumer’s and Klinefelter's Syndrome

Anabolic/androgeric. steroids may be wsed 1o treat certain genetic conditons, most
comnonly Tumer’s syndrome in females and Klinefekier’s syndrome in males. Both are
chromosomal disorders characterized by deviations from the normal XX/XY pairing. They
resul in (among other heakh issues) abnomis i1 growth, sexual devclopmert, and
finctioning Males with Klinefeker'

ounder (kss muscuar) physige, They aso develop sial tesicks (microorchidim), and
mmy suffer with gynecomustia. In these patiens the supplementation of testosterone (in a
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kit some of the s wilh sexal fctoning and body composidon, Femaks wih
Tumer’s syndrome will be of short stature, and develop other physical abnomliies
inchding a broad chest, low hairline, low-set ears, and webbed neck. Low doses of a
primariy anabolc sterokl may be used in adokescent patients as an adjuct to_ growth
bomuone therapy to support the linear growth rate. Oxandrolone s the steroid most
commonly used n the United States for this purpose, and has been clinically successfil at
increasing inal height when wsed in dosage of 05-.1 mgkg per day®

Weight Loss/Muscle Wasting

Anabolic steroids may be administered for the treatment of clnically sigificant weight loss.
Common causes inchde prokonged corticosteroid therapy, extensive sugery, chronc
infections or severe traumn. In a general sense, these agents can be highly el when
patient s subject 1o a long hospital stay or period of bed rest, when normal daily muscle
stimulaton i not present and a significant loss of muscle mass & noticed. Severe bum njuries
may ako call o the supportive appiication of anabol steroids, s this is a type of njury ako
associated with secondary muscle loss. Anabolc sterokls may addionally be preseribed to
individuals with weight Joss not associated with any known cause. The e o maintain a
ealihy (nomal) level of body weight for ones’ height, and an inablty of diet and exercise
alone 10 comeet weight Joss, are usually the determining fictors in reconmending such
treatment.

“The significantloss of its own set ofhealth isus.
are chronically underweight may suffer fiom low energy and a reduced sense of weless,
and are at greater risk of mortality. %% Severe weight loss during recovery from surgery or
illness may also measurably delay or complicate the recovery phase.®® In the most severe
cases, an abilly of the patient 1o mainiin acceplable kan body mass can be the key
determining factor in recovery. The abily of anabolic steroids to increase protein synthes’s
makes them among the most accepted agents for the treatment of clincaly significant weight
Joss, provided the patient does not have a heaith condition or i taking any other medicine
that woukl exclude them from using these drugs. They can positiely affect both muscle and
bone as well making them very versatile anabolc agents.

In the United States, oxandrolone is the agent most frequently preseribed for most kinds of
clncally significant weight loss. The dosage used for this pupose i typically 10 mg given
twice per day (20 me tota), ahough lower doses may be given in some female, cderly. or
younger patients in an effrt 10 avoxl undesirable androgenic side effcts. The drg s
Conmony adiksierd o  perod of 3t 4 wesks dkg e cry sges o oovey
although may be given for a longer duation if necessary. Given that the support

nny gams
oter e ok ar clricaly el fr ¢ pupose In oy o egors, gens
a high anabx activiy ratio are wed for this pupose

!mlndug mmmkvl androlone, metherolone, and methancrostenolone

Anaboli steroids may also be preserbed o treat more severe cases of muscle wasting This
s a condifon characterized by strong ongoing protein cafabolism, which means that muscle
protein i being predominantly broken down (as opposed o synhesized) in the body and a
progressive loss of weight, sirengih, and cnergy i noticed. In a medical sciing, severe
musck: wasting is refered to as cachexia. Cachexia i not associated with insuffciet food
intake (dietary muluirifon), but bas a metabolic cause than camnot be alkviated wih
changes n diet. This cause is also usall identiied when discussing the condidon (i, cancer
cachexia, HIV rehied cachexi). HIV reted nascle wasting i the most common form of
cachexia treated with anabol sieroids. The use of these drugs as supportive therapy for
cancer cachexia has not been wel establihed, hovever, and currently the subject of ongoing
investigation.

Nandrolone decanoate, oxandrolone, and oxymetholone have been the anabolic steroids
most commonly wsed in the ULS. to treat muscle wasting specifically associted with HIV
infection. Although no specific FDA recommendations fave been adopted, studics wih
randrolone decanoate have shown a dosage of 150 mg every 14 days to have a similr
anabolc benefi, and a significantly lower ncilence of side effects, as 6 me: (18 1U) of hurun
growth hormone per day.*7 In 2003, oxymetholone was the subject of successful Phase 111
clinical trials ﬁ)r HIV \mng*ﬂ The dmag uflhs study (uxuso mg per da day) mmm
oo
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discontinuance of nandrolone decanoate on the phammceutical market and a perceived
e ptit comirt pofi i oxaxdolone s e cxatoloe e prefrred st o
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Steroid Side Effects

‘Whil amabolic/androgenic steroids (AAS) are generaly regarded as therapeutic drugs wilh
Hhigh safety, their use can aso be associaied with a mumber of adverse cosmetic, physical,
and psychologial effects. Many of these side effécts are ofien apparent during therapeutic-
use condifons, athough their incidence fends fo ncrease profoundly as the dosages reach
supraberapeutc ranges. Vially everyoe that abuses ambol/androgeric sterids for
physique- or performance-cnfncing purposes nofices some form of adverse effécts fom
T e, According o o st e et Fctarvy of gk i oo 1a o of
steroid abusers was 96.4%. This shows very cleary that it & fir more rare (o abuse these
drugs and not notice side effeets than it i to endure them® In addicon to the side effets
that anaboliciandrogenic steroids can have on various interal systems, there are others
which may not be immediately apparent to the user. The following i a summary of the
biological systerms and reactions effected by AAS wse.

Cardiovascular System

“The use of ambolicandrogenic sterokls in supratherapeutic (and ofien therapeutc) doses
an e a mmber ofadvrse efcs on e cadovasckr ysiem T may be med n
ral arcas ich I a thickening of ventriclar
walk, increased blood pressure, and chang: i vascular reactiviy. In an acute sense these
dhugs e adritdy very sa. The £k o e ety pron sl 2 et
Sohted steroid cycle . The risk of stroke
o W e drugs are abused for long periods, however, thei adverse effeets on the
cardiovascular systemare given tim: to accumulite. An increased chance of arly death du
1o heart attack or stroke s, kewise, a vald risk with long-term steroid abuse. In order o
beter understand this risk, we must Jook specifically at how anabolic/androgeric steroids
affet the cardiovascular system in several key ways.

CholesterolLipids

Anabolic/androgeric steroids use can adversely affect both HDL (200d) and LDL (bad)
choleterol values. The ratio of HDL to LD cholesterolfracions provides  rough snapshot
of the ongoing dispositon of plague in the arteries, either favoring atherogenic o ant-
atherogenic actons. The general pattem seen during steroid wse & a lowering of HDL
concentratons, which is offen combined with stable or ncreased LDL leves. Trighceride
levels may also increase.The shift can be favorable in all directions. Note that in some.
cases, the total cholesterol count will ot change sigificanty. The total cholesterolkevel can,
thercfore, give a fike representation of ucompromised lpid heath. Almost imariably the
underlying HDL/LDL ratio will decrease. Whik this ratio shoukd refum to nomal following
the cessation of steroid intake, plague deposits in the arterics are more permanent. If
wfavorable shifis in pids are exacerbated by the long-tem use of steroidal compounds,
sigiffcant damage to the cardiovascular sysiem can resul.



Over time, plaque deposits may begin to narrow and clog arteries.
Anabolic/androgenic steroids are most consistent in their lowering of HDL levels. This
adverse cfféet s medited through the androgenie stimution of hepati Ipase, a ver enzyme
responsble for the breakdown of HDL (good) chokesterol”! With more hepatic pase
activity in the body, the fvorable (ant-atherogenic) HDL cholesterol partices are cleared
from cireuation more: quickly, and their levels drop. This s an effect that seers to be very.
pronounced at even modest supratherapeutc dosage levels. For exaple, studies wilh
festosterone eypionate noted a 21% drop in HDL cholesterol with a dosage of 300 mg per
week.”2 Increasing this dosage to 600 mg did not have any significant additional effect,
suggesting that the dosage threshokd for strong HIDL suppression s fay low.

Oral steroids, especilly c-17 alpha akyhted compounds, are particularly potent at
mnulamg ‘hepatic lipase and q{)p:csslng HDL leves. T‘ns s due to first pass concentration
and metabolism in the fiver. A drug like stanozolol may, therefore,
festosterone with regard to androgenic side effets, but not when i comes to cardiovascular
s, A sy conparg s s o a ekl ol omof 200 g testosterone enantiute
tonya6
two types of drugs very mu“ Afier only six weeks, 6 mg of stanozolol was shown to
redoce HDLand D13 chokscrl kel by an avrage of 33 and 715 espctvely. HDL
Jevels (mainly the HDL-3 subffaction) were reduced by only 9% in the testosterone group.
LDL cholesterol levels also rose 29% wilh stanozolol, while they dropped 16% with
testosterone. Esteriied injectable steroids are generally less stressf (o the cardiovascular
system than oral agens.

s also iportant o note that vorable impact
“The aromaiztion of testosterone 10 estradiol may, therefore, presert a more dranatic
change in serum cholesterol. A sy examined this effect by comparing the pid changes
caused by 280 mg of testosterone enanthate per week, with and withou the aromatase
inhibitor testolactone.* Methylestosterone was ako tested i third group, at a dose of 20
0 i g the comparthvs it o an el ekt st The gronp s only
testosterone enanthate in this study showed a small but not signifcant decrease in HDL
chokesterol vakes over the course of the 12-week imestigtion. Afer only four weeks,
however, the @oup using testosterone plus the aromatase ihibitor disphayed an HDL
reducton of an average of 25%. The group taking methykestosterone experienced the
rongest HDL reuction inhe sy, which dropped 35% afer ur weeks. This goup akso
noticed an nfivorable ise 1 LDL cholesterolkves

“The potential positie effect of estrogen on chokesterol vaibes ako mukes the issue of
estrogen muintenance somehing to consider when it comes to health risks. To begin wih,

‘one may want to consider whether or not estrogen maintenance drugs are actuall necessary
in any given cirounstance. Are sile effects apparent, or & ther use a preventative step and

perhaps umecessary? The muintenance drug of choice can akso have a measurable inpact on
cholesterol outcomes, For example, the estrogen receptor antagonist tamoxien citate does
Dot seem o exlibil anti-estrogeni: effets on cholesterol vakues, and in it tends to increase
HIDL levels in some patents. Many individuals decide to use tamoxifen o combat estrogeni

side effcts instead of an aromutase inibior for this reason, partcularly when they are using
sterokls for longer periods of time, and are concemed about their cumuative cardiovascular
side effects.

Enlarced Heart



“The human heart s a muscle. It possesses finctional androgen recptors, and is growth-
responsive to male serokl hormones. This fict partly accounts for men having a larger heart
mass on average than women. % Physical activity can ako have a strong effect on the growth
of the heart. Resistance exereise (anacrobic) tends to increase heart sz by a thickening of
the ventricubr wall, usually without an equal expansion of the intermal caviy. This s known as
concentric rendeling. Endurance (aerobic) athetes, on the other hand, tend to icrease
et i i exprsion of el vy, i s kg o e s
(eccentric remodeling). Even with concentric or eccentrc remodeling. diastolic function
usually remains normal in the athetic heart. The heart musce i also dynamic. When regalar
training i removed fioma condioned athete, the wall thickening and cavity expansion tend
1o reduce.

Anabolic seroid abusers are at risk for thickening of the lef and right ventricuar valls
known as ventricukr hypertrophy. Hypertrophy of the leff veniricle (the muin purping
chamber) in particular is extensively documented in anabolic/androgenic steroid abusers.””
While ke ventricular hypertrophy i, again, also found in natural power atietes, substance-
abusing athietes tend to have a much more profound wall thickening. They alo tend o
develop pathological fsues related to this thickening. nching impaired diastolic function,
and ultimately reduced heart efficiency. The level of impaimment is closely associated with
the dose and duration of steroid abuse. A keft veniricle wall exceeding 13mm n thickness &
rare naturally, and may be indicative of steroid-abuse or other causes.” It may further
suggest that pathologieal lef ventricur hypertrophy has developed. Addior testing of
such patints i recommend

Left ventricular hypertrophy (LVH) i an independent predictor of mortality in overweight
individuals with high blood pressure.'*” It has also been linked to atrial fibrillation, ventricular

., and sudden collapse and death!”! While LVH in non-steroid-using athletes
fem t b wabont il scance,paolgeal pereases i QT dipersion e notcd
in steroid abusers with LVH. "2 These changes tend to be simibr to the increases in QT
dispersion noted in hypertensive patients with LV|I 103 Anmg nl.hcl \1mg< this could keave:
a steroid

o st hted medial o Skt of i s Ansets apport an
assocaon between LVHT and rebiod pubobgis ichding venralrtalycarda
(anhythia ot ventick), kft

of the kefl vensrick), and decreased ciection faction (reduced purping volane and
effciency). 1%

Heart muss can increase o decrease in reition o the current state of ansbolic/steroid use,
the average dosage, and duration of intake. Likewise, the heart wsually begins to reduce in
size once anabolic/androgeric steroids are no longer being used. This effect is similr o the
way the beart will reduce in size once an athlete o longer follows a rigorous training
schedule. ' Even with this effect, however, some changes in heart muscle size and finction
caused by the drugs may persist. Studies examining the effects of steroid use and withdrawal
on eft ventriculr hypertrophy noted that athkeic subjects who abstained fiom steroid abuse:
for at least several years stll had a slighly greater degree of concentric keft ventricular
hypertrophy compared to non-steroid-using athletic controls.!® The disposition of
pathologal lefl vertrcutar hypertrophy folowing long-tem steroid abuse and. then
the subject of

Heart Muscle Damage

Anabolic/androgeric steroid abuse is suspected of producing direct damge 1o the heart
muscle in some cases. Studies exposing heart cell cultures to AAS have reported reduced
contractile activity, increased cell fagiity, and reduced celliar (mitochondrial) activty,
providing some support for a possble direct toxic effect to the heart muscle, V7 108
Furthermore, a number of case reports have found such pathologies as myocardil fbrosis
(scar tissue bukiup in the heart), myocardial infammation (inflammmation of heart fissue),
candinc steatosis (accumntion of trighycerides inside heart cell), and myocardal necrosis
(death of heart tissue) in long- term steroid abusers.® 11011112 A direct fink between drug
abuse and cardiac pathologies i assuned in these cases, but camot be proven given the
slow nature in which these cardiac pathologies develop. and the influence many other fictors
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about the posshilly of cardiac muscle damage with long-termsteroid abuse:
Blood Pressure

Anabolic/androgeric steroids may elevate blood pressure. Studies of bodybuikders
these drugs in supratherapeutic doses have demonsirated icreases in both sysiolic and
diastolic blood pressure readings.'1® Another study measured the average blood pressure
reading i a group of sterokd users 1o be 140/85, which was conpared to 125780 in weight
liting controls not taking steroids. ' Hypertension, or consistently high blood pressure at or
above 140/90 for either systolic or diastolic measures, has been reported in steroid users, 'S
although in most cases the elevations are more modest, Increased blood pressure my be
caused by a muber of factors, inchding increased water refention, increased vascular
stifes, and icreased hematoerit. Aromatizng or highly estrogenic steroids tend 10 cause
the greatest influences over blood pressure, although ekevations cannot be exchaled with
non-estrogenc ansboliciandrogenic. steroids. Blood pressure tends (o normlize once
anabolic/androgenic seroids have been discontinued.

Hematological (Blood Clotting)

Anabolic/androgeric steroids can cause a number of changes in the hematological system
that affeet blood clotting. This effect can be very variable, however. The therapeutic use of
these drugs s known (o increase phsiin, anthrombin 1, and protein S leveks, stimulatc
fibrinolysis (clot breakdown), and suppress clotting factors 11, V; VIL, and X. 16 117 These
changes all work to reduce cloting abilty. Prescribing guidelines for anabolic/androgenic
steroids wam of potential increases in prothrombin time, a meastre of how long it takes for a
blood clot to form !"® If prothrombin time increases too greatly, healing may be impaired.
‘The effects of anabolicandrogeric steroids on prothromrbin time are generally of no clincal
sigiificance 10 heally individuals using these drugs in therapeutic dosages. Patients taking
anticoagukants (blood tiimers). however, coukd be adversely affected by their use.

Conversely, ansbolic/androgeric steroid abuse has been linked to increases in blood clotting
ability. These drugs can elevate levels of thrombin'!” and C-reactive protein,' as well as
thromboxane A2 receptor density, 12! which can support phtelet ageregation and the
formution of blood clots. Studies of steroid users have dennsirated statistically significant
increases in phtclet 122 There are akso a

fcase epors whers (ot fia) biood cbs, embolirs, nd stokes have ooeured
steroid abusers. '3 124 125 126 127 Aythough it has been difficult to conchusively link these:
events directly to steroid abuse, the adverse effects of anabole steroids on componerts of
the blood coagulation system are well understood. These serious adverse effécts are now

rded i fsteroid study these drugs.

In therapeutic keveks, the ant-trombic efiects of aabolic/androgenic sieroids seem to
dominate physiology. and decreases in blood clotting abilfy may be noted. Af a certain
supratherapeutic dosage point, however, the pro-thrombic changes appear to overtake the
anti-thrombic changes, and physiology begins fo fvor fist and abnormaly thick cot
fomution (hypercoaguibily). The exact dosage threshokl or condiions required to increase
blood cloting has ot been determined, and some studies with sieroid wsers taking
supraphysiological doses fail to demonstrate increased coagulability.'> Individuals remain
wamed of the potential icreases in thrombie risk with anabolic/androgenc steroid abuse.
Blood cloting tendency shoukd retu to the pretreated stae afier the discontinuance of
anabolic/androgenic steroids. point untl the hematoerit issues have been corrected. Minor
clevations in hematocrit may be addressed with phicbotomy. For this, 1 pint of blood may be
removed periodically during sterokl ntake, ofien every two months. Proper hydration i abo
inportan, as dehydration can temporariy cause the hemtocritkevel o elevate, giving a ke
positive for polycythemia. The daiy intake of aspiin is alio conmonly advised if the
henutocrit i above nomal, as s willreduce phateket ageregation, or the tendency for
platelets 10 stick together and fom clots. Individuals remain cautoned of the potental
cardiovascular danger of high bertocri levels associated with anabolic/androgeric steroid
e

Hematological (Polycythemia)

Amahlc/andrmasric. ciomids. stimulate srthmnaiscis fmd hiaad call odefion) One



potential adverse effeet of this is pobeytheia, or the overproduction of red blood cels.
Polycythernia can be reflected in the hematocritkevel, or the percentage of blood volue that
s made up of red cells. As the hematocrit rise, 5o 100 does the viscosity of the blood. Ifthe
biood becomes too hick, s abilty to cirute becomes impaired. Thi can greatly increase:
the risk of serous thrombic event inchuding erbolsm and stroke. A high hematocritkevel
also an independent risk factor for heart discase.2 The normal hematocrit kevel in men is.
40.7 10 50.3%, and in women it s 36.1 to 44.3% (nurbers may ary very slightly depending
on the source). For the sake of scak, whie a henutocri of 50% may be normal, a
henmtocri 0f 60% or abov s considered critcal (e threatening).

Anabolic/steroid administration tends to raise the hermocrit kevel by several percentage
points, sometimes more. As a resuk, many steroid-using bodybuiders will have hematocrit
Tuch i are above th. rormal s, For exanpks one sy mesred th avemge
hematocrit in a group of steroid abusing competitive bodybuikders to be 55.7%.'% This level
s considered clincally high, and woul increase blood viscosity enough to raise the risk of
serious cardiovascubr event. Akhough not ikely to be an isolated cause, high hematocrit s
bl o ave been 2 conrbutg o i he dests of 2 e of e abusels,
usually paired with high blood pressure, homoeysteine, andlor atherosclerosi. The averas
emaiocs kel m bodybulden not aking ol oz ross vas 45,67, wel
within the noral range for healthy adul men.

Many physicians that specialize in hormone replacement therapy consider a hematocrit level
of 55% to be an absolute cutoff point. At or above this point, and anabolic/androgenic
stero therapy cant be contimed safly. Diug take woukl be ceased at this poit wnl
the in hematocrit mmy be addressed
wih phlebotomy. For ths, 1 pint of blood may be removed periodically during steroid
intake, ofien every two months. Proper hydration i ako importan, as dehycration can
temporariy cause the hermioeri kevel to clevate, giving a fis positive for polyeythemia, The
daiy intake of aspirin i also commonly advised ifthe hemmatocrit i above normal, as this will
reduce phatckt agaegation, or the tendency for phcks to stick together and form ciofs.
Individuals rermin cautioned of the potential cardiovascuar danger of high hermiocri levels
associated with amabolicandrogenic steroid use.

Homocysteine

Anabolic/androgeric sterokls mmy cknate homocysteine evek. Homoeysteine & an
intermedary amino acid produced as a byproduct of methionine metabolism High kevels of
homocysteine have been linked to clevations in the risk for cardiovascular disease.™! It i
believed 1o play a direct roke in the disease, increasing oxidative stress, inchuling the
oxidation of LDL cholesterol, and accekerating atherosclerosis. 2 Flevated levels of
homocysteine may ako induce vascular cell dannge, support pheket aggregation, and
increase the likelihood of thrombic event. ¥ 134 135 The normal range for homocysteine levis.
in men aged 30 10 59 years is 6.3-11.2umol L. For women of the same age the average is
4.5-7.9umol L. Increased rik of heart attack, stroke, or other thrombic event are noted with
even modest elevations in homocysteine. According (o one study, a homoeysteine evel
exceeding 15umlL in patients wilh heart disease is assocted wilh a 24.7% icreased
Tikelhood of death within five years. 1%

Androgens stimulate ekevations in homocysteine,'” and men have an approximately 25%
higher level on average than women.'®® Anabolic/androgenic steroid abuse has been
associated with hyperhomocysteinaemia, or consistent clinically high homocysteine leveks.'
One study found that the average homoeysteine concentration in a group of 10 men that had
‘been self-administering anabolic/androgenic steroids (in a cyclic pattem) for 20 years was.
13.2 umolL. "0 Three of these men died of a heart attack during the investigation, and had
homocysteine kevels between 1SumolL and 18umolL. The average homocysieine level in
bodybuiklers who had never taken sterokls was 8.7umnlL, whik i was 104umlL in
previous steroid users (3 monihs abstinence). One sudy did show that administering 200 mg
of testosterone enanthate (with and wihout an aromatase inhbior) for three weeks fiikd to
produce a significant elevation in homocysteine. ™! Tt is unknown if the moderate dosage,
drug ype (eserifed sieeabl v, 173 o ot drvion of ke were ficors e

Individ potential for elevations

inthe homoeysteine level with it buse,



Vascular Reactivity

ayer ofcells hut e s are found
onthe insile of all bood vessels, and help increase or decrease blood o pressure by
relaxing or constricting the vessel (refermed 1o as. vasodiation and vasoconstricion,
respectively). These cells abo help regubte the passage of materias in and out of blood
vessels, and are imolved i a nurber of important vascular processes inching blood
cltiing and new blood vessel formation. Having a more flexble (reactive) endothelum s
generally comsidered. desiable for heath, and, lkewse, the endotheun i ofen
compromised in individuals disease. P

tend to notce greater vasoconstricton, restricted blood flow higher blood pressure, local
inflamimation, and reduced circulatory capacity. "2 This may place them at greater risk for
heartattack. stroke, or thrombosis (blood cof).

Endothelial celk are androgen resporsive, which may partly account for men exhibiting kess

ascular 143 Sinilarly, teroid use has been shown
1o impai endothelal actvity and vascular reactivity. Studis at the University of Tnnsbruck in
Austria conpared the level of endothelial dilation in 20 steroid wsers o a grow of cortrol
athletes. " Those individuals using anabolic steroids noticed slight but measurably impaired
vascular diation and endothelal finction. Additonal studics at the Universiy of Waks in
Carif conpartg s o 1 ot prios, and s e, ok

denunsirated cline in endothelil \asodibaion 15
Thes efbes v th o er \vnh more rebtive ‘wﬂi\es" in the vascular system
which could i vascular
reactivity fer th s«:mnis.

Proving an Association

Diect links between steroid abuse and individual cases of stroke and heart attack have been
il o pove, There are 8 mnborof tings it ave ode i difle For one
men. Itako o develop. This
ke nividualcorrbvaing Bctors (which e rmany things sucha e, s, healh
status, and genetc variables) extremely diffcult o folate. Data conceming the long-term e
of steroids in physique- or perfomnce-enhancing doses s also very fimied. It woull be
wethical to conduct a controlled study where participants were given abusive doses of
steroids for many years, so the data that i referenced tends to be fiom case studies
Individual case studies are important, but are wsually considered too week to meet the
requiemerts of statstcal proof St it woukl be a mistake to confise his lack of proven
association with pmo' of oessocaton The candiosculr ks of seroid abse rerran
s, and a gowing
‘body of case mmm of injury or death. ﬂne are fow medical experts close to the study of
these drugs today that would actually deny their risks.
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Heart Attack

Anabolic/androgenic steroid abuse can produce changes in a number of arcas of
cardiovascular health that can work together to increase the risk of heart attack,
stroke, or embolism.
Immune System




The buman immune system s responsive to sex hormones. This resuls in functoal
differences in immunity between the sexes. Women tend to haye a more active immune

1o men, and resistant to types
of infection. ¢ The female immune system s also more prone to developing autoimmune
diseases, which may be linked to its higher level of activity. 47 The day-to-day activity of the
immune system can aso flctuate throughout the menstnal cycle, frther demonstrating the
strong influence of sex steroids. 'S The slightly weaker resistance to infection of men appears.
to be caused by testosterone, which is an immunosuppressive hormone. 49 Ammg;m may
bt the immae ystem dietly. brough ther comersin 10 esogs, | or by
modifying ghicocorticoid activy. '

Ambolicandrogeric  steroids  have  diplayed  both  immunostimubtory  and
immunosuppressive actions in animal modeks.'>? Given that these drugs can influence the
e system through a variety of patiways, and anaboli steroids are a firly diverse chiss
of drugs, ther effects on the immune system may vary depending on the particubr conditors.
When used changes in wsally minor, and have
not amounted to sirong or i i

sterokls e also been used safely in muny immunocompromised patents, such as those
with muscle wasting assocted with HIV infection, without any sigaificant change in immne
system or viral markers.'%3 154

ay slghly impair immune
system finctioning, reducing an individual’s resistance o certain types of infecton. In one
study, steroxd abusers were shown 1o bave lower serum kevels of 1gG, IsM, and IgA
imnunoglobulis (antibodies) conpared o bodybuling controks,  consistent with
imnunosuppression. 155 Athough this may logically increase: the. chance  of contracting
certain types of lbess, a signifcant increase in the history of lbess coud not be establshed
in these same steroid abusers. Given the very random rature of ilness, howener, it may be
mﬂ'mh 0 estabish such a link without extensive study. The effect of hormone erpion
immunity should also be temporary, and retum to a normml state once pre-treat
Iloml)ml chemistry is restored. Individuals remain wamed of the potential for minor
illness

abus

Kidneys (Renal System)

Ansbolic/androgeric steroids are generally well tokerated by the renal system These drugs
are largely excreted from the body through the kidneys, although there & no inherent strong
toxicity inthis process. I fact, there are many instances in which these drugs may be used as
supportive treatment in patients with compromised kidney fincton. For exaple, anabolc
steroils have been prescribed to increase the production of red blood cells in patiets with
ancmia related to various forms of kidney disease.!6 157 They have even been used as.
gencral amabolic (lean body mass) support, and to treat hypognmd'sm in patients
i 195159 Whill care must
condctd vrysay n v ey ok, clrcal e iy causd by the
unlikely.

There have been isokited repors of severe kidney darmage in steroid abusers. For exanpl,
a handfl of individuals have developed Wilms® Tumor (nephroblastoma), '® 16! which is a
rare form of kidney cancer usually found in chidren. Ts appearance in adut steroid users s
suspect, but not conclusive evidence that drugs were the actual cause. There have also been
isolated reports of renal cell carcinoma in steroid abusers.'2 183 Since this is the most
common form of kidney cancer, however, conchusive finks are again diffcult to draw: There
have additionally been case reports of combined liver and renal failure with steroid abuse.'®*
165 n these cases kidney failure may have been subsequent to steroid-induced liver toxicity,
as cholestasis (bike duct obstruction) is known to cause acute tubular necrosis and renal
fiilre. 16

pair inmune
oo rctonig,redci an hichals rckince o ceriin s of B, Inone
study, sterokl abusers were shown 1o have lower senum kevels of 1gG, IgM, and IgA
imnunoglobulins - (antibodies) compared o bodybukling controk,  consistent wilh



mmunosuppression. > Although this may logically increase the chance of contracting certam
types of lhess, Kidney health shoukl be a concer for long-term steroid-using bodybuiders
and power athlees. To begin with. excessive resistance traiing can produce some strain on
the renal system A condition called rhabdomyolysis is caused by the extreme damage of
muscle tisue, which releases myoglobin and a murber of nephrotoxic compounds into the
‘blood."®” In high levels this can dammge kidney tissue and even cause renal failure. There
have been rare case reports of severe clnial thabdomyolysis in bodybuiders, both with and
without mention of steroid abuse.'® 167 170171 Steroid use nmy ako cause hypertension,
‘which can lead to kidney damage.'™> While anabolic/androgenic steroids are generally not
regarded as direct kidney toxic drugs, they may be used to support a lfestyle and long-term
ietabolic sate characterized by extrem: training. heightened daily muscle protein tumover,
and clevated blood pressure. Over time this may compromisc. idney health. Regular
monitoring ofkidvey functon i recommended.

Liver (Hepatic System)

Many oralaraolferogeri s o bl s of ol seide) e o o e

(hepatotoxic). These compounds can cause serious and sometimes le-treatening
damage when abused, and occasiorally even under therapeutic conditions. Those agents
commonly associated with clnical hepatotoxicity inchde (but are ot fimied t0)

norethandrolone, oxymetholone, and stanozolol ' 174 175 176 177 These steroids all have:
cither an ethyl or methyl group at carbon-17 (c-17alpha alkylation). Al c-17alpha alkylted
amabolic/androgenic steroids possess som: kevel of hepatotoxicity. Liver strain, as assessed
by clevated lver enzymes, has ao been reported wih non-akylted esterifd njeciable
steroids inchuling nandrolone decanoate and festosierone enanihate in exirenely rare
instances.'™ 1 These steroids have never been associated with serious hepatic damge,
however, and are not regarded as e toxic.

Akyltion of -1 7alpha specifially protects the steroid molecule from metabolsm by the
enyme 17beta- hydroxysteroid dehydrogernse (17beta-HSD). This enzyme normully
oxidizes a steroil’s | 7beta-hydroxyl (17beta-ol) group, which must remmuin intact for the
drug o impart any anabolic or androgenic effect. Oxidation of 17-beta-ol & one of the
primary pathways of hepatic steroid deactivation. Without protection fom this enzyme, very
litle active drug wil survive the fist pass through the liver and reach circulton afier oral
dosing. Alkyltion of c-17alpha effetively protects the steroid fom 17beta-HSD by
oceupying a hydrogen bond necessary for the breakdown of 17beta-ol to. 17-keto. The
compound must be metabolized through other pathways as a resul, and immediate hepatic
deactivation s prevented. The process allows a very high percertage of the steroid dose to
pass into the bloodstream intact, but it aso places some strain on the iver nthe process.

“Te exact mechanism of hepatotoxiity induced by alkykted anabolic/androgenic steroids
remsins ekiown, bt i spocubted 1 be doe i b pat o e sl civey of
androgens inthe fver. This fver po ands
responsive to these hormones. 1% With hysmbg;ml androgens such as testosterone and
dibydrotestosterone, however, only a moderate level of activiy is pemitted in this organ.
“This s because the liver is nommlly very effient at metabolizing steroids, which mes their
local activit. But with the iver umble 0 easly deactivate alkykted seroids, bowever, a r
greater level of hepat steroid in the liver
0 very high afier oral administration, as the digestive tract delivers the drug directly to
ubation. The fact that the most potent sieroid ever given o
s alo the most liver toxic, aso supports a close assoction
‘between androgenic potency and hepatotoxicity. ! 152

Early fiver toxicty s usually visile in blood test rests for hepatic finction before physical
symptoms or dysfinction develop. This s most fikely 1o inchide eevatons in amino-
transferase enzymes AST and ALT, ako called serum ghutamic-oxalocetic transaminase
(SGOT) and senn g pye aminse (SGPT) respectivcly. The choksia

\LP) and ) may also be
clevated, along with other murkers (sec: Understanding Blood Tests).  Sereening for
abnormalies in hepatic markers s regarded as the st fective way of preverting fiver
damge from steroid admnitration. Should asymplonii toxicity go umnoticed and without
a change in drug iniake, i § kely o progress o more severe hepatic sirain, iy, or

bt dvfimetin Tt csation nf anshlic/andmaenie. ctomid ne and 2 6l




assessment of fiver and ful-body health is advised shoud any signs of wacceptable fier
toxiity become apparent.

“The most common form of actul fver dysfinction caused by the admiistration of oral
anabolic/androgenic steroids is cholestasis. %3 This describes a condition where the flow of
bike becomes decreased, ustally because of obstruction of the small bike ducts in the liver
(intrahepatic). This causes bie sas and biliubin to accumute in the fiver and blood insiead
of being properly excreted thorough the digestive fract. Inflammmation (hepatit) mmy ako be
‘present."™ Symptoms of cholestasis may include anorexia, malaise, nausea, vomiting, upper

abdominal pain, or prurius (iching). The stool may abo change 1o a chy coor (akcholic
stoo) due o the reduced excretion of bk, and the urine may become amber. Cholestatic
jaundice may develop, which s characterized by a yellowing of the skin, eyes, and nucous
‘membranes due 10 high levels of biiubin in the blood (hyperbiibinemia). Inrahepatic
holestasis necrotic Tiver tssu).

Intrahepatic cholestasis will iself without injury or
wihin several weeks of discontining all hepatotoxi steroids. More serious cases may take
several months before nomal hepatic enzyme levels and finctioning are restored. Hepatic
Jesions are likely to heal over tim: as well at keast partaly. In some cases physicians have
iniated supportiv treatment with ursodeorycholic acid (usodiol), which i a secondary bik
salt known t0 possess hepatoprotective and anti-cholestatc effects, in an effot to hasten
recovery.'® The exact value of using this medication to treat steroid-induced cholestatic
jaundice remains unknown, however. The liver s highly resilient, and intrahepatic chokestasis
s unlkely to contime degrading afier drug discontimzance unkss additoral pathologics are
present.

More serious hepatic complications are rare, but have included peliosis hepatis'®® (blood-
filed cysts on the liver), portal hypertension wih variceal bieeding!®? (bleeding caused by
increased blood pressure in portal vein relted to obstncted blood flow), hepatocclblar
adenoma'$® (non-malignant liver tumor), hepatocellular carcinoma'*(malignant liver tumor),

itic angiosarcoma'*® (aggressive malignant cancer of the lining of blood vessels
inside the fiver). Some of these pathologies can be very insdious at tims, developing quickly
and vtk ok arly syrpioms. Atfough manyoffese potnaly t-reaerieg sie
effcts have often o very medications, a growing
nunber of case reports are now imvolving otherwise healthy young bodybuders abusing
these drugs. Additoraly, there are at kast two case repots of a previously heakhy
bodybuider developing fver cancer aftr taking high doses of oral amabolic/androgenic
steroids, and one confimmed death.'”! 12

Physical
Acne

Androgens stimulate the sebaceous glands in the skin o secrete an oy substance called
sebum, which &5 nude of fits and the renmants of dead fit-producing celk. Excess
stinulation, as with steroid abuse, may also cause a sigiffcant increase in the size of the
sebaceous glands.'% Sebaceous ghnds are found at the base of the hair follicles in dn hair-
contaning areas of the skin. If the androgen kevel becomes too high and the sebaceous
s become oneracte, te . flicks may begin 0 cog oth sbum and dead
cells, resuling in acne. Acne vulgaris (common acne) & ffequent in steroid users, especily
when e ds s ke et k. T often chdes s sors on e
e, back, shoukders, and/or

A mid incidence of acne vulgaris i usually addressed wih topical over-the-courter acne
medications and a rigorous skin cleaning routine that removes excess oil and dit, More
serious acne may develop in sensilive individuals, incluing acne conglobata (severe acne
with connected nodules wnder the skin) or acne filminans (highly destructive inflammmatory
acne). Such incidences may require medical itervention, which usually imvohes treatment
with iotretinoin. Topieal anti-androgen drugs are also under investigation or the treatment of
severe acne, m\d have shown a g]ml deal nfpmm in early triak.”* Acne i lyplr;dly
resolved wilh
il e wb:ncems  ants hav: ot o atrophy back o orignal sz, Sriows b of
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Acne on the chest caused by steroid use.
Hair Loss (Androgenetic Alopecia)

Anabolic/androgeric sterokls muy contrbute to a form of hai loss on the scalp known as
androgenetic alopec (AGA). This disorder is characierized by 2 progressive minturization
of Iair folicles, and a shortening of the anagen phase of hair growth, uler androgen
infloence. The hair produced by affeeted folickes will progressively thin, covering the scalp
Jess and less effectvely. In men, the bakiness produced is usually dentiied most simply as
ke pattem. This wil inialy inchde a receding hairne (Fonto-terrporal thiming) and
thinning on the crown, areas where androgen receptor concentrations are high. In women,
the bakling usually takes on a more difise pattern, with thiming throughout the top of the
L Most not have a receding hailinc

With male AGA, hair loss is most pronounced on the temples and crown.
Androgenetic alopecia s the most conmmon form of hair loss in men and wormen alke. Tt
especiall common in males, and more than 50% of the population will ntice it by the age of
50.1% As its name signifies, androgenetic alopecia involves the interplay of both androgenic:
bormones and genetic factors. Individuals wih this condition appear fo be more locally
sensitive to androgens, and have higher kevels of androgen receptor protein and
dihydrotestosterone in the scalp, in comparison to those unaffected.'®  Although
dihycrotestosterone: s identified as the primary homne imvohed in the progress of
ot lopcin 4 dock not posess e iy o mbence s conlon Al
anabolic/androgenic sterokls stivuate the same cellubr receptor, and as a result are capable
of proviling the necessary androgenc stimuation. Baklness can resul fom steroid use, even



I the aDSEnCe Of SIETOId WAt COMVeTT 1o, or are derved oM, dinyrotestosterone.

“The genetics of androy lopecia are not fily understood. At one time it was believed
this condiion could be inherited solely fom the maternal grandather. More recent evidence:
contradicts this notion, howener, showing sirong support for fiher-to-son transmission in
many cases.'”” A nurber of genes have been identified as having a potential fink to \he
disorder, including certan varians (polymorphisms) of the androgen receptor gene. ' !
o singe geretic variant alone s yet.been abke to explain all cases cfmdmgemlc
alopeci, however. AGA is now believed to imvolve several genes (polygenic). 2% The way
se genes combine, and the kevel of androgens in the sealp, mmy ulimately work together to
control the onset and severity of androgenctic alopecks. Estrogen i ako known o kengthen
anagen phase,2’'and the pathogenesis of this condition may ultimately involve genes that
alter both androgen and estrogen activiy.

Treatment for androgenctic alopecia in men usually imvolves topieal minoxidil and oral
S, 8 5 s e ko Wonen we tpialy procrbed ut

androgens and cstrogen/progestin The focus in both cases i on reducing rehtive
androgenic acton in the scalp, which my (at least temporari) stalthe condition. Wit this
i mind, many steroid wsers concerned with hai lss will aor their drug intake to mininize
umccessary androgenc activiy. This usually imvolves moderate dosing and the carefil
sckection of drugs with high amabolc-to-androgenic ratios, such as oxandrolone,
methenolone, or nandrolone. Allematively, some may choose to use inectabk: testosterone
esters combined with fimasteride to reduce scalp DHT comversion. These sirategies are met
wilh vrying deggees of success.

‘There has been no study on the roke of genetics in bakiness linked to steroid abuse.
Ancedotal, individuals wih existing visble androgenetic alopeca appear to be those most
susceptbe to the efects of anabolkc/androgersc sterokls on the scalp. For many of these
peopk:, the loss of hair appears sigificantly accelerated when taking these drugs. On the
other hand, this side effec i generally a much ks sigificant ssue vith indivihal that have
Dot noticed thiming beforehand. Many go on to abuse steroids for years without any visble
effct at all, making it clear that there is more to this disorder than local androgen leves. It i
well understood that androgens play a role in the progression of androgenetic alopecia for
those genetically prone. Steroid use can, therefore, coincide wilh the first noticeable onset of
this condion. I i wknown, howener, i asbolicandrogeric steoid buse can case
bakdness does not carry any

Stunted Growth

Ansbolic/androgeric steroids may inhibit incar growth when adminitered before physical
maturiy. These hormones actuall can have a dichotomous inflaence on fincar height. On one
hand, their anabolic effects may increase the retertion of calcium in the bones, facilating
linear growth. A number of anabolic steroid programs have been successfil in helping
children with short stature achicve a faster rate of growth. At the same tim, howeser,
anaboli/androgenic steroid use may cause premature closure of the growth phtes, which
inhibis further linear growth. There have been a number of cases of noticeably stunted
gowth (short stature) in juvenike athktes that have taken these drugs. 2 The specific
cukos of el Geapy dpels o oy do o kg bt o s
‘which it is administered, the kength it s taken, and the responsiveness of the pat

Whie androgens, estrogens, and ghocorticoils al ierertly partcipate in bone mafuriy,
estrogen is regarded as the primary inhbitor of finear growth in both men and women. 2
‘Women are shorter on average than men, and alo tend (0 stop growing at a sighly carfer
age, due to the effets of this homone. Anabolc/androgenic steroids that eher comert to
estrogen or are inherently estrogenic are, likewse, more ey to inhbit lnear growth than
other agents. Popular anabolc/androgeric steroils wilh estrogenic activty include (but are
ot limited t0) boklenone, _testosterone, - methykestosterone, _ methandrostenolone,
nandrolone, and oxymetholone. These drugs must be used with addiioral caution in young
P P o growth arrest.

Estrogen acts ditectly on the epiphyseal growth plates to inhibit linear growth. These plates
are located at the end of growing bones, and contain a colkection of stenvlike cells called
chondrocytes. These cell prolierate and differeniate to form new bore cels, showly
expanding the length of the bones and the height of the individual. These cels have a fiite life



rogrammed senescence (cell death). This wil cause the rate of chondrocyte
proliration to slow over time, and eventually stop. The chondrocytes are replaced wilh
biood and bone cel at the point of physical maturity, “fising” the bones and inibiting firther
lincar growth. The stimuation of estrogen appears to aceelerate bone age advancenent by
exhausting the proliferative potential of chondrocytes at an earlier time. 204

Age will akso inflence a patients sensitiviy to epphyseal fision. As young chidren are fir
from the point of bone maturil, the nhbitive effects of hormone therapy take longer to
maniest in growth cessation. As the juvenike ages, they may becoms more sensitive o these:
effects. Studies treating teerage boys (average age 14 years) for tall stature, for exanpl,
found that six months of testosterone enanthate (500 m every two weeks) was suffcient to
reduce final height by almost three inches compared to the predicted outcome 2™ This s a
moderately supratherapeutic dose, underlining the fict that steroid intake during adolescence:
can have  very tangble ipact on height. Thi ssue may not be as simple as avoiling
estrogeric steroids ciher, as non-estrogeric steroids bave ako induced  skeletal
maturation®® Individuals remuin wamed of the potentil for growth interruption when

“Tendon Injury

Anaboiic/androgeric steroid use is somimes associted with an icreased incidence of
tendon injury. 207 28 There are a few potential causes for this. One of the most basic s the
rapid growth of the muscles. Under the inloence of ansbolicandrogenic steroids, the muscles
are capable of becoming sigiffcantly larger and sironger in a firy short period of time. As
the amount of weight lified by the steroid user increases, 5o t0o does the load placed on the
tendons. If the tendons are not given enough tme (o (or simply cannot) compensate for the
added strain, they may rupture during training or athetic performance. This, anabolic
sruis may iy ad b s tpe of i i some e, sl by kg thers
g for their own conneetive tiss

There may also be more direct mechanisms contrbuting (o this type of injury. Simir to
skeletal miscle isue, the tendons are resporsive to androgens. Stuies show that uxler the
stimulation of anabolic steroids, the tendons become more rigid. 2% As tissue flexibility is
reduced, so i the rehtve strength and forgiving nature of the tendons (essentily lowering
the tearing poin). Furthermore, whik anaboli steroids are known to aid the healing process.
in the muscles, studies suggest that they may actually impair the healing of tendon injuries. '
‘While ths s admitedly @ post-injury event, one could speculate that smallr areas of damge:
might not repair properly. weakering the tisuss. These fictors, coupled wih a rising
workoad de 0 expanled sergh capacy, couexlin 3 g et or endon
injury during anabolc/androgenic sterokd

“The data conceming the potential role of anabolic steroids in comective tissue jury i
equivocal. Some studies find no association between AAS use and tendon injury. 2! Overall,
these types of injurics are il iy uncormon. This coukd make proving an assocation with
amabolic steroid use diffiult. The kevel of AAS s s also undoubiedly a sirong contributing
factor in this fype of injuy. When we do see tendon nptues, they tend o be reporied in
more advanced bodybuikiers and steroi abusers. On the other hand, tendon ijry (without
a specific accident event) seems o be extremely ucommon in those that we AAS
moderately and keep their body s witin reasorable kevels. The potential for ths type of
injury is one reason many believe it is bettr to accumubte mass skowly and steadily with
AAS, instead of ushing to put on the most bulk possible.

Water and Salt Retention

Anabolic/androgeric steroids may increase the amount of water and sodium stored in the
body. This muy inchile increases in both the itracellbr and extracelblar water
compartments. Intracefkibr flid refes to water that s been dravwn inside the cell. Whik:
this does not increase the protein content of the muscies, i does expand the muscie cell, and
s offen calkulated and viewed as a part of total ft fiee body muss. Extracelblar water &
stored in the circulatory system, as well s in various body tisues, in the spaces between
cells (imerstiial). Increases in nerstital flid can be noticeable and troubling cosmeticaly. In
strong cases this can bring about a very pufly appearance o the body (peripheral or
ocalized ederm), with bloating of the hands, ams, body, and fice. This may reduce the
visbilty of muscle featwres throushout the phvsiaue. Excess flid retention can alo be



associated with elevated blood pressure,22 which can icrease cardiovaseular and renal
smin

Estrogen is a regubator of fluid retention in both men and women '? This effect appears to be
medited in part by changes in hypothalarmic argiine vasopressin (AVP), the
hormone imvolved in controlling water reabsorption in the kidneys.'# Increased levels of
estrogen tend 10 increase AVP keveks, which can promote the icreased storage of water.
Esirogen akio appears (o act on the renal ubes in the kidneys i an aklosterone- independent
manner to increase the reabsorption of sodium 'S Sodium is the major electrolyte in the.
extracelar environment, and helps to regubte the osmotic balance of celk. Higher levels
can significantly ncrease water i the extracellur conpartment. Anabolic/androgenic
steroids that eiher convert to estrogen, or possess inherent estrogenic actviy, are, kewise,
those steroids that are associated with increased extracelkibr water retention 210

Estrogenc anabolk/androgenic steroids are generally fivored for muss gaining (bulking)
puposes. A sterokl wer may ignore water retention during this phase of training
occasionally even finding the sheer ncreases in size fo be a wekome benefi. Estrogeni:

i reganded as the and
strength-buiding agents, which may be caused in part by anabolic benefs of ekvated

also commonly believed (o inerease an individual's resisance to njury. With the use of many

srongly estrogenic ansbolic/androgenc steroids, water retention can account for a ke

porion (35% o ) o the il body wegh g durg steoi reatmert. Th weiht s
is reduced.

quickly lost once

‘Non-aromatizng steroids such as oxandrolone and stanozobl have also been shown to

promote increased water retention, so this efiect is not entirely exclusive to arormtizable or

estrogenic substances.2!” 2% Anabolic steroids with low or no estrogenic action tend to

increases fhid retention, however, and

ot in the visibk llul part Wm"ﬁae;ﬁmd: 10 be more

ipealing, and are generaly frvored by bodyi and athctes when looking

o improve kean muss and muscle definiion. Popukr anabolc/ndrogenic steroids that are

associated wih low visble water retention inchie foxymesterone,  methenolone,
nandrolone, oxandrolone, stanozolol, and trenbolone.

Excess water retention may be addressed with the e of ancillry medications such as the
anti-estrogen tamoxifen cirate, or an aromatase inibitor such as anastrozk.

the actviy of estrogens, these drugs can effectively reduce the kevel ofstored water. In most
cases where an arommtzable steroid i used, aromatase: inhbitors prove o be signiicantly
more effective at achieving ths goal. A common practce among bodybuilers during
competion s to also use a diretic, which can shed excess water by direetly increasing renal
water excretion. This s regarded as the most effeeive method for rapidly inproving muscle
definion, but it can akso be one of the most acutely isky practices as well. Water retention s
ot persen sl et of s s, Eces vaer & gk i, and ol
‘water balance ret

Virilization
Physical (Male)
Dysphonia (Vocal Changes)

Allhough fir ks common than dysphoria in women, anaboli/androgenic steroids ray aler
vocal physiology in en. This may inchule a deepering of the voice. Dysphoria is most
conmmon when anabol/androgenic steroids are admiistered during adolescence, as the
decper adul voice has ot yet been establised under the influence of androgers. The:
adminisraton of anabolicandrogenic steroils before. maturty can, kewise, cawe a
progressive owering of the vocal pitch, and ey trigger pubescent voca chianges in younger
patierss. Ardrogens have much less (oflen inival) effect on vocal physiokogy i adulood.
Allhough a sight lowering of the voice may be noticed wilh androgen use in some cases,
report of clncally signiicant changes in the vocal quality of adult men are, lkewise, very

T Thre s ao b an St repor of sl (g ke whon breatin) o
vocal hoarseness in refation to anabolic/androgenic steroid abuse. 2! This instance akso



involved sioking, however, making the direct inflence of steroids more difficut to discern.
In general, vocal physioogy is well established by aduthood. Aside from very minor
reductions in pitch, anaboliclandrogeric steroids are not expected 10 have strong audble
effcts onthe voice.

Gynecomastia

Amabolic/androgenic steroids with significant estrogenic or pmgnmnm\ activity may cause
gynecomastia (mmlc breast development in males). disorder s specifically
characterized by the growth of excess glandular tissue in men, duc 10 an imbalance of male
and fermle sex hormones in the breast. Estrogen i the prinary supporter of mammary gland
gowth, and acts upon receptors inthe breast to promote ducial epihelial hyperpasia, ductal
elongationbranching, and fibroblast proliferation 2 Androgens, on the other hand, inhibit
‘landular tissue growth ** High serum androgen levels and low estrogen usually prevent this
tisue development in men, but it & possble in both sexes given the right hormonal
envionment. Gynecomsta is regarded as an unsightly side effeet of ansbolic/androgenic
abuse by most wsers. In extrem: cases the breast may take on a very female looking
appearance, which i dificu to hide even with loose clothing.

Gynecomastia tends to develop in a series of progressive stages. The severity of this process.
will vary depending on the type and dose of drug(s) used, and individual sensitivity to
hormones. The first sign i typically pain in the nipple area (gynecodynea). This may quickly
coeide wih minor sweling s e ripke rea (porti THk & ometines refred
t0 as pseudo-gynecomastia, as it primarily imvolves fat and not glandular tissue. At this stage,
it iy be possbl to address mikl ripple swellng by reducing or climinating the offnding
 and ‘medication for several
weeks. I el wnrcated, however, this may quickly progress to clear gyneconsta, which
involves significant fit, fbrous, and ghndular issue growth. The hard tisue growth may be
casly B in the carly stages when pinching decply around the nipple. Noticeable
gynecomastia is likely to require corrective cosmetic surgery (male breast reduction).?2*

Although gynecomustia is a very common side efect of steroid abuse, given is clear
association with certain drugs or practices, it i alo an casily avoidable one. Carefl steroid
selection and reasonable dosing are usually regarded as the most basic and refable methods.
for preventing s onset. Many steroid users akso frequently take some form of estrogen
maintenance medicaton, which may effectvely counter the effects of clevated estrogenicity.
Common options inchle the ant-estrogen tamoxifen cirate, or an aronatase inibitor such
as anastrozole. The use of a post-cycle hormone recovery program at the conclusion of
steroid adminitration (which usually inchdes several weeks of ant-estrogen use) i abo
commonly advised, as gyneconmsta is sometimes reported in the post-cycle hormone

It inporant t ettt s can also augment the stimulatory effect of estrogen
be able to frigger the onset
of necomsta . s vk, cven wihott et Kuch of curos. My
s serois partcskaly hoss derved o e, s kot exbe seone

are uLcd:nmlly ok o i ke ffet i ancdos Tepors The it csroen moin
cirate is wually taken in such instances, as i can offet the efiects of estrogen at the
receptor, which are still necessary for progestin to imparttheir growth- promping effects on
the breast




‘gynecommstia.

Early
Physical (Female)
Birth Defects

Amsbolic/androgeric steroid exposure to a woman duing pregincy can caue
developmental abnomalies in an wibom fetus. Virlization of a female fews is a particular
concem, and may inchle cltoral hypertrophy or even the growth of ambigious geniali
(psewdohermaphroditism). Reconstuctive surgery will be required to correet these serious
developmental abrommlites. Women who are pregrant, or are attenpiing to becoms
pregnan, shoukd not wse or directly handle ansbolicandrogenic. sterokl materials (raw
‘powder, pills, créms, patches). Although anabolc/androgenic steroids can reduce spem
count and fertity in men, they are not linked to birth defects when taken by someone.
fathering a chid.

Dysphonia (Vocal Changes)

Anabolic/androgen steroids are commonly linked to a deepening of the voice in fermales. This
s caused by direct androgenic inflence on the lrynx and muscle tisues in vocal
sl wich (i o are ot ormaly oxposed 1 high androgen Eveh. Fary
changes may inchule a ight hoarsening of the voice, with audible shifs in piich at the high and
low end of the vocal spectrum (quiet speaking and voice projection). 20 There is typically a
lower general fiequency during speech, a reduction of high frequency pich, and voice
instabifty and cracking I many cases the changes caused by AAS diugs may resemble
those of the pubescent . Ifef to progress, these changes may go on o develop ito
raspy and recogizble mule-characteritc voice.

Decpering of the voce s defied as an androgenic or musculiing effeet
Ansboliclandrogenic. steroids wih higher reltive. androgeniciy such as- testosterone,
Toxymesterone, and methandrostenolone, fikewse, have a high tendency to produce voice
changes when used in fermales. 7 2258 229 230 A1l anabolic/androgenic steroids are capable of
kg e e vk i e e bl of i, hwenes, To 8 pot, sl
changes have been reporied under ith even mid

such as oxandrolone and nandrolone. ' 232 Care must be taken to monitor the voice r.lumg
all AAS intake, os changes are ofien casiy generated. Immeditely discontining
anabolic/androgenic steroids may reduce the severity of symptoms, although some changes.
are likely o persist. Anabolic/androgenic steroid use may, kewise, permunenty aker vocal
physiology in ferruks.

Enlarged Clitoris (Clitoromegaly)

“The e and el reproductive systems diffrentiate and develop uler the infloence of
estrogen and testosterone. Even as an adul, the female reproductive: system remains
developmentally resporsive to male sex homunes. An eevation of the androgen kevel in
women may stimuate the growth of the coris (chioral hypertrophy). I androgen kevels are
ot abated quickly this may kead to virization of the extemal genital, characterized by
clncally abnoral enlargernent of the cltoris (clioromegay). Wit clioromegay. the ctorss
may begin to resemble a small penis, and my even visbly enlarge during sexual arousal
(erection). In more serious cases s associion o a male penis can be very striking and
clear. Clioromegaly can be a very embarrassing conditon, usually promting swit
intervention when is onset s noticed

[e most although it may be caused by
ambolic/androgenic steroid adminstration or other pathology in adulthood (acquired
clioromegaly). As a virlzng side efiet, clioromegaly tends to oceur in a dose-dependant
(androgenicity-dependent) manner. As such, higher doses and more androgenic substances
(such as testosterone, trenbolone, and methandrostenolone) are more likely to trigger its
onset. Primarily ambolic steroids such nandrolone, stanozolol, and oxandrolone are kess
androgenic and vilzng. and fvored for the treatent of women for this reason.



Cltoromegaly caused by steroid use is both avoidable and progressive. Migating excess

acton early when it i noticed i the most firxamental part of treatment. Reversal
of sigiifcantly developed tisue, however, will requite  reconstructive  surgery
(clitorophasty).? Special care should be taken to preserve the dorsal and ventral
neurovascular bundles and normal tissue sensation.

A photograph of distinet clitoromegaly.Here, the elitoris begins to resemble a penis-
like structure under androgen influence. If left unabated, this may progress to a
more defined phallic abnormality. Source: Copeu et al. Reproductive Health 2004
1:4 doi:10.1186/17424755-14.

Ansbolic/androgeric steroids may cawse male-patiem bair growth in ferles. Medically
defined as hirsutism, tis the growth of hair

areas of the body. Wih hirsuism, dark coarse hair (terminal hair) may develop on the fice,
chest, abdomen, and back, areas of the body normally associated with hair growh in men,
ot women. Treatment for hirsusm typically imohves mmedite abstinence from
anabolic/androgenic steroid intake, and iiation of a strategy to minimize androgen action at
the hair follicles. This may inclide the use of oral estrogens, anti-androgens (spironolactone),
or fimsteride. Topical ketocorazoe, an antifngal agent, has ako been used with sonme:
success. The response to medical treatments may be siow, and the changes caused by
anabolic/androgenic steroid use may persist for a year or longer. ¥ Regular hair removal of
the affected arcas mmy be necessary. The severity of hirsutm wil be rebed to the
sy of t: dugs) ke, the dosage and duraton of we, and sersifvity of the

Menstrual Iregularities

Anabolic/androgenic steroids muy aker the menstral cycle in females, resuing i infiequent
or absent menses (amenorhea). Fertlly may abo be intermpted. Normal menstnation is
expected 1o resum: afler amabolic/ndrogenic sieroids are dicontined, and the matural
bomonal bakince s restored. Conpiete recovery of the ferrake homonal axis and frtily
can take many months in some cases, however, and long-tem ntermuptions of fertiy are
possble, though unliely

Reduced Breast Size

Ansbolic/androgeric sterokls can inibit the growlh- spporting effcts of estrogen on
mamry tisues, and may cause a visble reduction i breast size (breast atrophy).
‘Androgen use in fermles has specifically been shown to cause a reduction in ghandubr tsu
size, and in i ive tissue 2 These physiologcal

are sinikr to those noted afier menopause, when e sex steroids are very low.
Reductions in breast size produced by AAS my be very persisent afer the discontimance
of dng infake, as there can be substantial local fisue remodeling wnder excess androgen
infloence. Women are wamed of the potential for subsiantal physical changes in the breasts
with anaboli/androgenic steroid abuse




Psychological

e, controversil,
and ot filly wnderstood. What i known for certain i that sex sterokls infiuence human
peeholgy They ply o ok fanchhols gl o, ates, s, s of
welk-being, and rany other ficets of our

difrencs beteen e and woren besue of diffrnes n s o ek, and

levels with the steroids may infloence
o psy«.lx)k)g/ The ctact arengh of s ssocon howees, e e abjct of
o the oy  has been

presented ths ﬁar e i bt (housh ncomplt udersandig f e e ofAAS
inseveral key areas of psychologieal health

Aggression

Mentend to be more aggressive than women, a charactersti that has been party atributed
to higher androgen levels. 237 Physiologically, androgens are known to act on the amygdala
and hypothakms, areas of the brain imvolved in human agggession. They ako affet the
orbitofiontal cortex, an area involved with impuke control ™ Steroid abusers commonly
e s agrsson ety nd bod enpe)when ki sbols e
steroids. In fict, anong the il
from one another with rcglr\i o their amsmn—pmm)mg pmpcmcs My s n
testosterone,
rlyHesoserons, and Baymesteron due 1t percened gater Py support
aggression and the competitive drive.”*” While some association between steroid use and
aggression i understood, the mmgite of this associaion remmins the subject of muxh
debate,

e i sters have b
a number of plcebo-controlled studies. At therapeutic kevels, 1o adverse psychological
effects are apparent. If anything, testosterone rephcement therapy tends to improve mood
and sense of wellbeing. When used at a contraceptive dosage (200 mg per week) again, no
significant. psychological effects are seen?® 2! As the dosage reaches a moderate
supratherapeutic range (300 mg per week), psychologieal side effeets such as aggression
‘began to appear in some subjects, but these reports remain mikd and infrequent. 2 At a
dosage of 500 to 600 mg per week (5 to 6 times the therapeutic leve), mild increases in
aggression and imitabily are frequently reported. Approximately 5% of subjects displayed
i o hyporaicbehivor i eaction (0 hs mch esosterone, akloughthe vast mory
nor o1 24

One extensive phicebo-controlled study firthers our understanding of the psychological
effets of steroid abuse, offen characterized by extreme doses and muli-drug combinations,
through its examimtion of a growp of 160 regubr wsers before and during the self
administration of a steroid cycle.>*S A placebo group was also examined, which consisted of
80 people that were wknowingly taking counterfit medications. Extensive psychological
evalations were taken using System Check List-90 (SCL-90) and the Hostity and
Directon of Hostity Questionnaire (HDHQ). Those using placebo steroids did not notice
any signifcant psychologial changes. Steroid abuse, however, was associated with higher
k\els of| mwlly n all IDHQ measures, with particular increases in acting out, criticism of
others, paranoid hostiity, guit, self-criticism, blaming of others, blaming of self, and overall
hostilty: SCL-90 ratings were also high during steroid abuse for obsessive compulsiveness,
interpersoal sensiviy, hostity, phobic anxiety, and paranoil ideation. Hostity measures
tended to increase significantly as the kvel of abuse escalated from light to heavy, akhough
Do violent belavior was reported.

Criminality and Violence

Links between anabolc/androgenic steroid abuse and vioence have been much more diffcult
to establish. Most papers suggesting such an association cither used comeltive data, or
discussed individual case stucies. These help broaden the scope of research, but are not
reable for proving cawsaliy. For exanpl, one siudy questioned a group of 23 steroid
abusing men, and reported that these men were imvohved in a sigiificantly greater mumber of
verbal and even physical fights with their girfriends and wives during the times they were



aaMINSIenng AAS rugs. <™ WD the Known elcts 01 arboRANIOgENC SIerowls on
agaression, this finding s compeling It may very wellbe that some men are more susceptble
to this type of belvior when abusing AAS thun othes. A paper fke ths & not suffice,
however, fo substantite a violent “Toid rage”. Further research is needed to determine if
AAS can even rigger violet behavor in an extrenely sl mioriy of sers, and ifso, what
i) ok e ks bl o ast

Serious criminality has also been difficul 10 associate with steroid abuse. When discussed,
we again tend 10 see weak correhiive data and case studics. For exanple, one paper in
Sweden reports an association between steroid abuse and weapons and fraud crimes. 27 It
s uncertain, however, if steroid abuse was actually responsible for this crininality, or just
assocted with t. It & simply ,mmk drse men were more exposed to, or more likely to
use, ilegal AAS for d three individuals with
Do prior criminal or psychitric hnm "t were aeed for miser or attenpted murder
affer abusing anabolic/androgenic steroids.>* Wil stories like these are interesting (and
us). wilh millons of steroid wsers in the general population they are fir from
conpeling To dat, there i o concasive medial evidence that anabolandrogeric eroxt
vioknt or inap individual.

Dependency/Addiction

Ansbolic/androgeric steroids are considered 1o be drugs of abuse. Although there is no
wiversally accepted defintion for this, abuse s commonly described as the contined e of
a substance in spie of adherse consequences. Given the negative health consequences that
are associted with supratherapeutic doses of AS drugs,this clasifcation i 2 diffult one
o diput. Drgs of abuse are very ofen ao drugs of deperdency whih i i cone

d bty to “There has been  longstanding
e ovr Wi ot sl s o B e et of drugs of dependency.
Furthenmore, among those that support the noton of an anabolic steroid dependency, there
s split with regard to the nature of this dependency (psychologial or physica.

Physical dependency is usually regarded as the most serous form of drug dependency,
although both types can be very extreme and troubling depending on the siuation. Physical
dependency is defined as the need to administer a substance in order for the body to finction
nomually. A physical dependency i usualy characterized by drug tolerance, and withdrawal
symptons if the drug s discontinued abruptly. The most well known examples of drugs of
physical dependency are opiates such as morphine, hydrocodone, oxycodone, and heroin.
Opiates can be vry diffut drugs or dependant individuas o qui wsing since stopping heir
wse tends 1o produce extreme wihdrawal symptoms inchding physical pain, sweating
fremors, changes in heart rate and blood pressure, and itense cravings for the drug. The

hysical sympioms may st for days to weeks afier the drug is dicontined, whik the
Pehologial symptoms canperist br monie nger

Arabolic/androgeric steroid abuse coud be assocted with many of the DSM-IV creria
necessary for a diagrosis of both psychological and physicaldrug dependency. For istance,

it i not tncommon for somzone to take the dgs in higher doses or for longer periods of
time then they had niialy plamed (crieria #1). Many abusers ako have a desie to cut
down on their use of these drugs, but concems over lost muscle sz, strengh, or
performunce may prevent this decision (criteria #2), Indviduais ofien contine to abuse
s i s of g el consencs (err 9. Skl shss § ako
assockted dimnshing e of ket and escabing dosys (eera £ Lasly

Seros eiteria #7), incheing
reduwced sex drive, ﬁ@g, depression, insonmia, sucidal thoughts, restessness, kck of
inteest, disatisfiction with body image, headaches, anorexi, and  deske to take more
steroids >

According o the American Psychiatric Association and its Diagnostic and Statistical
Manual of Mental Disorders (DSMIV), three o more of the following critera must be met
fora diagnos’s of psychoactive drug dependercy.

1. Substance s taken in hi s nger peri

2. Desire or unsuccessful efforts to cut down or control substance use.



3. Excessive time spent obtaining, using, or recovering from the substance.
4. Important activities are given up because of substance abuse,

5Continued ~ substance use  despite negative psychological or ~physical
consequernces.

6. Tolerance, or the need for higher amounts of the substance to achieve desired
effect.

7. Withdraval symptoms.

Adrug dependency that i olted 0 criria 1 10 75 would be descrbed as pyehwologal
criteria #6 or #7 indicat p a physical ore.

The physical benefiss of amboliclandrogenic sieroids conplcate the matter of drug
dependency a great deal. Unlike marcotic, the nain motivator behind the use of steroids i
their posiive cfiect on muscle and performance. Wth this in mind, steroid addiction coud
actually be a misdiagnosis for muscle dysmorphia in many cases. This & a psychologial
diorder characterized by persistent feclings of physical adequacy in spite of extrem:

development. Steroid abuse (ofien extrem) s highly common in muscke
dysmorphics, along with compulsive resistance training ** But steroid abuse s regarded as a
symptom of s diorder, ot @ cause. I sibr snse, the plysiq- siengi, and
A be driving much or al
of the abuse. An arclogy woud be th so-calkd o o chocole. e itk
dewslp targble prychologeal s surouning the consarpion of chocokte, wih
uncontrolled binging and negative social and health consequences. ! But we do not regard
chocolate iscfas a subsiance that causes dependency.

fsteroid tse go beyond
their physical benefis. Lab anias such as mice and hamsters wil i
festosterone and other anabolcandrogeric seroils for exampk, an cffct that camot be
caused by a perception of physical change.>5? Testosterone i also known to interact with

‘which is comm ugs of abuse. 2 23 Studies
sddlnna]lv suggest that anaboli/androgenic steroids influence dopamie transporter density
and increase sensitivity of the brain reward systemS Steroids are known to influence
pebobgy an s commony eprt n pessed s of weles, vy ad
confidence when taking AAS drugs. Some specubte this & due in part to an
pychoncihe efct. o rescarch s nded fo detorine  aebolic androgsme el
are actually mik psychoactive drugs.

Anabolic/androgenic steroids are not drugs of marked intoxication2® which makes them
very diffrent from other drugs and abuse or dependency. This makes diagnosing a drug
dependency diffcu. By definiion, drug dependency is rekted to the abuse of a
psychoactive substance, and it i uknown if AAS drigs can accurately be clssified as
psychoactive substances. At the present time, most eerts do mot regd
anabolic/androgenic steroids as drugs of tre physical dependency. It s difficul to comrelate
the post-cycle homone imbalance with tradiional witdrawal symptomsand tokerance s
really a finction of metabolic limits on muscle growth, not necessarily a diminishing biological
effect. Individuals remain wamed, however, that steroid abuse is commonly associated with
the signs of psychological dependency. Further rescarch s needed to evahate the biokogical
and psychologial mature ofsieroid abuse.

Depression/Suicide

Anabolic/androgeric steroids abuse may be associted wilh bouts of depression. This i
most comnon afier the adminiiration of AAS drugs has been discontinid, especilly
folowing high doses or long cyckes. During the time that steroids are being administered,
matural hormone production s diminshed because the body recogizes the excess hormone
Jevels. When the sieroid drugs are abruptly discontinued, however, the body can enter
sate of temporary hypogonadim (low androgen kvek). This may be assockted wih a
munber of psychologial symptons inchuing depression, inormia, and loss of nerest, This
condion is usualy eferred to as ansbolic steroid wihdraval depression, and can persst for



weeks or as tne body siowly

“The most common method of addressing anabole steroid wilhdrawal depression in men is
preenptively, with the implemertation of an aggressive post-cycke hormone recovery.
program These programs are typically based on the combined wse of HCG (human
chorionic gonadotropin) and anti-estrogert drugs such as tamonien and clomiphere. They
are used together in way that can timubte and sensilze the hypothakmic piitary testicular
o, aloving munl homone prodtion (o e more quckdy Alermiely or
concurrently, fuoxetine (or othe
depression lowing srodl wiravel, especaly when (1 depresion B prolrged or
severe.2® These drugs must be used with cauion, hw\ncr as they also have been linked
with increased thoughts ofsuiide in som patiers

Although ks common, depression is sometimes reported during the active administration of
amabolic/androgenic steroxls. This may be caused by an inbalnce of sex steroid evels,
particularly with regard to rehaive androgenicity or estrogenicity. In more cases thn nol, it
willinvohe a sitaton where suffcent androgeniciy is not present, usually when priruriy
anho dugs e b akensore. Gt dvese e i wich s o et

however, i i diffcult ry for
i e ofdepresion o develo Fther confisin e st & 1 et s depreion
can invohve either clevated or suppressed levels of certain sex steroids. The addiion of

testosterone to an amabolc steroid cycle causing depression may alkviate the problem in
many (but not al) instances, as it can provide both supplemental androgenic and estrogenic
ton.

Suicide has been linked to anabolic/steroid abuse in rare instances. 2 Such reports are
sl case s, mvolvg individuals that vere beleved (0 be prychobgcall sabie
AAS, and the drugs. It is known
that depression s a common conphint dm.g ambolic sieroid withdrawal. It s also known
that a snll percentage of wsers are especilly sensive (o the psychological cffcts of
anabolic/androgenic steroids, and notice dramutc mood swings, manic belavior, and/or
s deprton v ek s, 1t ko why s iiknls i e e
reactions, whik the vast majority of users notice only mikl or moderate changes to their
ychologialsate. Futher escarch  eedod t eny and understn these. v
oo ft sdvme ptclgial e, ilaing s depeesion sl
suiidal thoughts, have.been associed wilh steroid abuse in a smull minoriy of use
Boond i, thre & o conpelig eiene gttt arbolcadogsic seront
abuse willlead to suicide i otherwise mentally stable

Insomnia

Anabolic/androgeric steroid use may be assockted with insommia. This adverse reaction
appears to be rebted to an imbakince of hormone kevels, and has been noticed during both
excess and insufficient homonal states. For example, insormia i a common comphiint
among men suffering from low androgen levels (hypogonadism). ! Tt s also frequently
reported by sterokd abusers duing the post-cyele reffactory period, when endogenous
androgen kevels are also low due to steroid-induced suppression 262 At the same time, this
side effect is also seen during active AAS administration.>®* when androgen levels are very
high. The flletology of steroid-related insormia i not fuly wlerstood. although increased
cortisol or diminished estrogen is commonly blamed.?%* 265 Given the complex interactions
between sex steroids and the human psyche, it is diffcul to predict how and when this
adverse reaction will appear. Whik- insormia may be frequently reported among sterod
users,this skl efféct arely reaches a clincally signficant kevel

Reproductive (Male)
Infertility

Ansbolic/androgeric steroid use may inpair fertity. The human body strives to maintain
baknce in is sex hormone kevels (homeostass). This balance s regubted largely by the
hypothalanic-ptiary-testicubr axis (HPTA), which is responsible for controling the
production of testosterone and spem The adminisiration of anabolc/androgec steroids
provides additional sex steroxl(s) to the body, which the hypothalanus can recogrize as

excess. Tt resnonds fn this excess by redicing sionals that sinort the nradiiefion af niniary



otropins tnizing bormone (LH) and folicke-stimuling hormons (F
TS ol simin e rekase ofeostcrone by e e (o oo icreae
the quantity and quality of spem. When LH and FSH levels drop, testosterons leves, sperm
concentratons, and sperm qualy may al be reduced.

When given in supraphysiological levels, anabolic/androgenic steroids commonly induce
oligozoospermia. This s a form of reduced fertity characterized by having kess than 20
million spermatozoa per ml of cjaculate. The qualy of the sperm may ako be inpaired uler
the inflence of AAS, as noted by an ncrease in the number of abnormal or hypokinctic
(noticing reduced motion) sperm Fertiy is possble during oligozpospermia, however, as
viable sperm are still made by the body: The odds of conception are just significanty lower
than when spem concentraions are nomal. In many cases azoospemia s reached during
AAS adminstration, which i defined as having no measurable sperm in the cjaculate
Conception s not possible with true steroid-induced azvospermia. Not that in some cases,
fertity has been temporariy restored during active anaboic/androgeric steroid abuse with
the use of uman chorionic gonadotropin (HCG). 266

Dininished fertily is considered a reversble side effect of anabolc/androgenic sterokd
abuse. Sperm concentratons usually refum to normal within several months of discontinuing
drug intake. A substaniil cke recovery progiam based on the wse of HCG,
tanoxien, and clomiphene may significantl shorten the refiactory period. and s highly
recommended among those in the steroid-using community. In a snull percentage of cases,
particuarly following long perkods of heay steroid abuse, recovery of the HPTA can be very
protracted, taking up to a year or Jonger for full recovery. "7 % Given the undesirable
psychological and physical symptons that can be associated with a prolonged state of low
testosterone kevels, such a long recovery window is rarely regarded as acceptable. This will
wsually prompt an individual to seck medical intervention or itate an aggressive HPTA
recovery program.

The ability of anabolic/androgenic steroids to suppress LH, FSH, and fertity has iitiated a
great deal of research surounding their use as mak contraceptives. Injectable Aestmrzmle
has been extensively studied by the Workl Heath Organization, for example, and was
determined to be a safe and moderately effective method of male birth control. In :ludlﬂ
00 mg of per week to heakhy men, azoospermia
was achieved in 65% of patients within six months. 2% Most of the remmining patients were
olgomospermic. This diminished frtlity was filly reversble, and baseine sperm
turt Astate of
fll azoospemia s the desied endpoint of mak: contraception. however, and this has not
been reliably achieved with AAS drugs alone, even in high doses 2™ Anabolic/androgeric
steroids have, likewise, are not approved for use as e contraceptives.

Libido/Sexual Dysfunction

Anabolic/androgenic steroids may akter sexual desire and finctioning. The nature of their
effects, however, can vary depending on the drug(s) and dosage(s) used, as well as the
individual mmvny of the wser to hormoral manipulation. One of the most common
responses s a stimulatory one. Testosterone is the primary mule sex steroid. As such, it i
resporsible for increasing sexal desie and supportig muny male reproducic-sysiem

ons. 27! steroids are derived ffom (and share simiar action
10) testosterone, use of these drugs i offen liked to increases in sexual desie, as wel as
copulation and orgasm fiequency. 2”2 A significant increase in the frequency and duration of
erections may also be noted. In most cases these side effects are not roubling, and may even

wd f their sex fives).

AAS use may also be associated with dinvinished bido and sexual fictioning. This could be
due 1o several factors. One s insufficent androgenic activity: This sometines s noted with
the use of primarily anabolic steroids such as methenolone, nandrolone, or oxandrolone,
‘which may not provide sufficient androgenicity to compensate for suppressed endogenous
testosterone.2 Studies also show that estrogen plays an important roke in libido and sexual
finction in men’ Therefore, the use of non-aromatizable steroids or aromatase-inhibiting
drugs sometines abo causes interference. The additon or substiution of estosterone during
a cycke i usally regarded as the most relisble way to correct issues with male sexual
fnctioring, as it supplements the full spectrum of sex steroid actvity. Note that sexual issues



levels are ow.
Priapism

In very rare instances, anabolic/androgenic steroids have been linked to priapism 27 276 277
“This s a conditon characterized by the development of an erection that will not retum o its
flaceid state within four hours. Priapism is a potentially very serious condition, which can
require medical or surgical intervention. If lefi untreated, priapism can lead to permanent
penile damage, erectile dysfinction, or even gangrene, which nay necessiate removal of the
penis. When priapism s liked fo steroid use, testosterone is usually responsi.
Furthernore, this condition appears to be more frequent in younger patients undergoing.
reatment for hypogonadism This may be due in part o a rapid increase in androgenicity, in
a nuk reproductive system that fas ot yet been exposed to high kevels of stimation.
Priapismis very wniikely to develop in adu sieroid abusers.

Prostate Cancer

Prostate cancer is dependent on androgens. This disease will not develop if androgens are
eliminated from the body at a young age (as with castration).2™ and abatement of androgenic
activiy in patients with active discase i regarded as a standard path of treatment. A
complete picture of the involverment of androgens, however, remains unclear. Studies show
there is no association between the testosterone kevel and ikelixood of developing prostate
cancer.%™ On the same note, the administration of exogenous testosterone during androgen
replacement therapy seems to have no effect on the risk for developing this disease. % A
review of the avaikble medical lierature also does not support an increased risk of prostate:
cancer in steroid abusers,®! which typically endure excessive levels of androgenic
stinuation. The present model suggests that while testosterone is a necessary conponent of
prostate cancer, it does not appear to be a direct trigger for its onset. 2

New diagoses of prostate cancer are sometimes reported during testosterone replacement
therapy and steroid abuse. >3 > Such reports rmay be the resuit of a previously undiagnost
condiion or unrehted development of this disease, with androgen stimulation assisting the
tmor growth rate. Many forms of prostate cancer possess finctional androgen receptors,
and are highly androgen resporsive. As such, they can be stimulated to grow under the
infloence of testosterone or other anabolic/androgenic steroids. Given this efiect, AAS drugs
are usually contraindicated in patients with a history of prostate cancer.* While steroid
administration appears unlikely to cause prostate cancer, individuals remain wamed that the
use of testosterone or other AAS drugs by someone with previously undiagnosed (ltent)
‘malignant prostate cancer could resut in the more rapid advancement of this disease. 2%

Prostate Enlargement

Anabolic/androgeric steroids ray influence the size of e prostate. Androgens are integral
1o the development of the prostate in early lfe, and are essential to nmintaining prostate
stnwcture and finction throughout adukihood. Increases in the androgen level offen resut in
gowth stimubtion 10 this gand (prostate hypertrophy). For exanpe, increased prostate
volum: b in some patient njections for the treatment
of hypogonadism*” Whik: extreme prostate hypertrophy is not common under therapeutic
conditons, prostate volune does tend to reach a size that is considered nonmul for a given
androgen kevel 8 PSA (prostate-specific antigen) levels have also been shown to increase
under the influence of exogenous testosterone in some patients, > which is a diagnostic

290291 Additionally, reducing
%mmhmn of the prostae by lowering the androgen kvel fends {0 redue prosale
volun.

Anabolic/androgeric steroid abuse may result in signiicant increases in prosite vokare. In
more severe cases, this may kad to benign prostate hypertrophy (BPH). BPH is a common
condiion in okder men, characterized by reduced urine flow, difficulty o discomfort urinating.
and changes in winry frequency. Ancedotal reports of BPH among steroid-using
‘bodybuiklers are not common. but do occur wilh enough frequency to warrant concem.
Such reports are most ofien liked 1o more androgenic drgs such as testosterone and
trenbolone, or the excessive dosing 0 AAS in general. One of the most extreme repors of
prostate hvertrophy came fom Dr. John Ziegler. the U.S. Ohic phvsician aceredied



with introducing Dianabol to sports.*”* Dr. Ziegler noted that during the mid-1950s, many
Russian weightifirs were abusing so much testosterone that they needed catheteriztion to
winate. Dianabol was released soon afler, which s stnctwally a close derivative of
testosterone with reduced androgeniciy.

Studies of anabolc/androgeric steroid abusers show a preferental siation of the imer
prosate et the e ofthese g, inanarc where benign prostateIyeophy
2% In contrast, ps in peripheral areas of the.
gland. Some associion between BPH and prosate cancer & known o exit, however,
although the exact nature and strength of this association remains uncertain % PSA values
and serve as a marker of potential
trouble. It is important for men to monior prostate heakh regubrly by digital rectal
examinations and blood testing for PSA levels. Anaboli/androgenic steroid use s generally
immediatly discontinued if signs of BPH or clevated PSA vahes becom: apparent.

ln addmn o s, st ar ko koown o be imobed i prosae vt ad
growth, however,
emugm exerts both protective and adverse eﬁm 27 On the bemﬁml side, stimulation of
estrogen receptor (ER-beta subtype) my help protect the prostate from infrmation, cell

rplasia, and carcinogenesis. Conversely, stimuation of the alpha subtype of the esirogen
receptor i lnked to abnorml cell prolferation, inflrration, and carcinogenesis. How the
aromutization of testosterone and AAS (which will result in stimulation of both receptor
subiypes) will effct prostate hypertrophy remmains unclear. Prostate growh and elevated
PSA values have been noted during steroid administraion with both strongly and miklly
estrogenic steroids.”® Furthermore, the administration of anastrozole (an inhibitor of
appear to block stimultion of
the prostate.2”? Presently, the most successful strategy to minimizing prostate hypertrophy
seems fo be focused on reducing rekiive androgenic, no estrogeic, action.

Testicular Atrophy

e testickes. Testosterone:
issynhsio nd seerted by t Lyl cells n the teses, s ekas § regubted by e
hypothalanic-pituitary-testicular axis, a system that is very sensive 10 sex steroids. When
anabolic steroids are adminitered, the HPTA willrecogize the ekevated hormone kevels,
and respond by reducing the synhesis of testosterone. If the testes are not
stinuation, over time they will atrophy. a process that can imvolve both a loss of testcular
volume and shape. This atrophy tay or may not be obvious to the individual. In some cases,
the testes will appear normal even though their functioning i insufficient. Tn other cases,
shrmkag. s very apparent. Visbe testicular atrophy i one of the most common side effects
of steroid abuse, appearing in more than 50% of all anabolic/androgenic steroid abusers.*
301

Although testcuar atrophy is very common n frequency, it s aso regarded as a tenporary
reversble side efiect 2 The gonads, by their mture, will vary in size uxler hormonal
influence. Atrophy shoid not produce permanent damnge. Note, however, th i can be a.
somewhat persisint issue. It muy take many weeks or months of suffcient LH stimuation
afte sterokd discontimance for original testicular volume to be restored. Likewise, testicular
atrophy i usually the oot cause of prokonged post-cyce hypogonadism In extrem cases,
ll recovery can take more than 12 monifs, and may even require medical intervertion. A
post-cycke recovery program inchsive of HCG (which mirmics hieinizing hormone activiy)
may be used to minimize this recovery phase.’%* This drug s also frequently effective for
nuintaining testicular mass when used on a periodic basis during steroid administration 3%
HCG mut be used with caution, however, as overuse may cause desensiization of the testes.
to LH. complicating HPTA recovery.

Some of the more potent anabolic/androgerc steroids, inchuling testosterone, randrolone,
trenbolone, and oxymetholone, appear to be more suppressive of estosterone rekase than
many other AAS drugs. This may be explained in part by the additoral estrogenic or
progestational activty nberent in these steroids, as estrogens and progestins both ako
provide negative feedback inhibition of testosterone release.*%® 37 It is important to note,
however, that all anabolic/androgenic steroids are capable of swppresig eslosterone
coormtion, T inclvlos nvimmrih ol comds e s motbenabne and



oxandrolone, which are noaly regarded as mikler in this regard. Whlk these conpounds
may be less inhibitive of testosterone synthesis under some therapeutic conditors, when
taken in the supratherapeutic doses necessary for physique- or performance-cnbancement,
sigificant atrophy and

Other

Anaphylactoid Reactions

An anaphybctoid reaction i a serious and potentially i threatening allergic response to the
adminitration of a foreign substance. Symptoms of this disorder inchxle iching of the skin
and eyes, swellng of the mucous membrancs, hives, lowered blood pressure, abdominal
pain, vomiting. and dikted blood vessek. The smooth muscles may ako be stimted to
contract, thercby restricting breathing. Anaphylactic shock may develop in severe cases,
which & marked by unconsciousness, coma, or death. The physical symptoms of ths
disorder are medicated by the release of histamine, leukotriene C4, prostaghndin D2, and
ryptase. An amphybctoi! reaction has many of the same characterists as

altough s ot mune syt medited, Aaphyktod reactons ar i wcoron wih
bormonal medicat ‘Wamings of th

standard on many (oﬂen) injectable medications, however. Mid skin reactions may be
effctively treated with an anthistamine, More serious manifestations nay requie TV
epinephrine and other supportive care. Given the potential for rapil escalation of this
condion, inmediate medical attention should be sought if an anaphybctoid. reaction
develops.

Cancer, Brain

Anabolic/androgerc steroids are not associated with brain cancer, Complicatons relating to
a rare and usally fial form of cancer called prinary central nervous system (brain)
Iymphom caused the death of fimous American football plyer Lyk Abdo. This type of
brain cancer most.commonly appears in immune-compromised patints, such s those
suffering from Human Immunodeficiency Virus (HIV), or organ transplant recipients taking
immunosuppressive drugs to prevent organ rejection.® 3% Before his death, Alzado had
self-attributed his cancer to 14 years of anabolic/androgenic steroid abuse.’'” While
ambolicandrogenic. steroids can be mily imunosuppressie, these drugs are. not
associed wih exreme clical nmuosuppression that coud kad o brai lmphon.
Likewise, there is no cinical evidence or ulerstood mecharism that sugpests AAS abuse is
responsible for Abado’s death Even though physicians say there s o proof of an
ind Abado’s cancer,!! this story s
frequently recouned in the medi fo comvey the dangers of steroil abuse.

Cancer, Breast

Although exiremely rare, male breast cancer has been assocted with the administration of
testosterone.>'? It & unknown, however, if the hormone therapy was related to the onset of
this discase, or ift was just incidental to ts progression and discovery. Androgens generally
exhibit inhibitory effeets on hormone-tesponsive breast cancers, and have actually been used
in their treatment 313 Estrogens, on the other hand, can support the growth of many breast
tunors. It i not uncommon for clevated estrogen levels to resul fom testosterone therapy,
and at least a supportive rok: s plusble. The exact reltionship between sokied cases of
breast carcinom and testosterone administration in men rerains wnckar. Testosterone &
presently contraindicated in atients with breast cancer.

The da ing the cffe s difficut
o interpre. It does appear that when these drugs are used il reductions in body fit are
‘common, particukrly visceral adipose tissue. This may actually ivprove insulin semsivity and
the overall metabolic state, and reduce certain specific risk factors for diabetes and
cardiovascular disease. Beyond thi, the effécts of AAS on ghxose metabolsm are not fily
understood, and diffut o predict. St wsing supratherapeuti doses oftestosterone and
randrolone have fikd o produce any negative changes, suggesting that moderate AAS
abuse s probably not associted with inpairments in nsulin sensitviy. At the same time,
stuies do sugeest that there could be concems with heavy steroid abuse. Further research i
needed is asess the impact ofsteroid abuse on metaboli heakh.




Insulin Resistance

Anabolic/androgeric steroids may alie insulin sensihviy an important measure of metabolic
fealh The cfisct of those dnes mmy be varbl, howeve For cxample, testoderone

tration may improve insulin sensitivity in men with hypogonadism?* Oxandrolone
(20 mg per day) has also been shown o improve insulin sesitvty in okder men (60 to 87
years).315 These beneficial metabolic outcomes were correlated with reductions in visceral
adipose tisue (VAT). Thisis a decp yer of fat tht surrounds the abdorminal organs, and is
associated with insulin resistance.?'® Insulin resistance may also kad to other health issues
inchding hypertension, elevated trighycerides and cholesterol, and increased risk of diabetes
and cardiovaseulr disease. By reducing VAT kevel, testosterone and AAS may improve
insulin sensiiviy, and potentially metabol heakh.

Comversely, anabolc/androgeic steroid abuse has been associuted with inpaired gheose
metabolism 7 In one study, powerlifters that had abused AAS in high doses for up to seven
years were shown to have diminished giucose tolerance and increased insulin resistance.3®
Tn spie of a long hisiory of resistance exercise, these subjects secreted more insulin in
response o measured ghcose ingestion than even obese sedentary conirol subjects.
Addiforal studies wih methandrostenolone demonstrated significantly increased insulin
secretion and potential resistance.*'” A similar outcome i not found in all AAS studies,
however. For exampl, testosterone enenthate in doses as high as 600 me per week for 20
weeks fiied to produce any changes in insulin sensitivity in healihy young men 320
Nandrolore decancate (300 e, per week) ako did not inpair ghcose tokance, and
! The data concerning the effects of
arabolcashogeri stetods on sl seniiy & dificu to etprt It does apper tat
when these drugs are used inially, reductions in body ft are common, partcubrly visceral
adpos . Ths oy actaly inpove i sty e ovrl o s,
and reduce sk factors for diabete

the effets of AAS on ghicose metabolsm are not full understood, and it to pmd:;\
Studies using supratherapeutic doses of testosterone and nandrolone have filed to produce
any negative changes, suggesting that moderate AAS abuse i probably not assocated with
inpaiments in insulin sensivio A the same time, studies do sugeest that there could be
concems with heavy steroid abuse. Further research i needed i assess the inpact of steroid
abuse on metabolc healh.

Nosebleeds

Anabolic/androgeric steroid use may be associated with periodic nosebieeds. According to
one study, approxinately 20% of lii steroid users reported this sl effect, muking it fily
common. 322 Nosebleeds are not a direct result of androgenic action, but are secondary to
sterokl-induced increases i blood pressure andior reductons i blood clotting factors.
Alhough they can be scary, most nosebleeds are harmiess, and will ot requit emergency
medical attention. When rekited to steroid use, howener, they muy reflect other more serious
underlying health issues, partcubirly hypertension. Noscbieeds that occur under AAS
i iscontinance, as blood

»
cltting fictors retum to ther normal pre-treated stat.
Sleep Apnea

Obstructive sleep apnea (OSA) is a diorder characterized by brif pauses in breathing
during sleep, which occur when the sof isues in the throat close and block the air passages.

Skeep apnea may interfere wilh ol gas exchange, and can significantly reduce the
produc\mly of skep. It rmy ko et hematocr., thicken the blood. and increase the
risk of nd 2 Sleep apnea

J
can sometines go \ndn sed for years, as an individual may not be aware of the
bsmeton dring skep Syploms of OSA e dayine scpress, sorvg, ot
awakenings, and moming headaches. Obstructive skeep apnea seems to occur most
commony 1 overweigh sk, and & ebed - combition of ool bl
and physical factors. 34325

Anabolic/androgeric steroids mmy be associted with the development of obsinctive skep
apnea in a small percentage of individuaks. The exact reltionship between AAS and OSA,
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testosterone drugs to treat hypogonadism 36 More detaiked studies have shown that high
does of testosterone can dinpt sleep and breathing, as well as increase sleep-rebied
hypoxemia, effects that may precipitate obstructive skeep apnea.’2” While OSA has not been
clearly docunented insteroid abusers, androgens have been shown to aer the structure and
finction of the oropharynx in ways that can predispose an individual to this disorder. 3%
More research s needed to detemmine if sterokd abuse can trigger OSA in an othervise
by peron Ik wih 3 ftory of obsnathe skep apoca should ot s

Jiclandrogenic steroids. Physicians are advised to monitor their patents closely for
G foo during AAS therapy.
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Acute Steroid Safety: Studies with Real-World Dosages

Few medicines have the type of stigna abou them that anabolc/androgenic steroids do. If
you mention the decision to use these drugs to the average person, you are likely to be
Jectured about the tremendous physical and psychological ks you are about to undertake;

¥ ight l ou, sppear, or the s ¥
Or maybe you wil just lose you mid to wcontrolled fis of psychotic rage, or sufer a e~
threatening heart attack. Clarly the public has been given a very strong message about
skl sy i sy fom the, ey e desdy drgs. Hovenes, those iy g
‘ool Serois sl s thgs vy diflreey: They bl th dangers are embly
exaggerated i the medin, and the risks of serious jry or o oo s
cycke are exceedingly low. Which posiion s correct?

“The committed steroid user will usually point out the fict that a review of the medial
lierature over the past 50 years wil show that the overall saféty profle of these drugs has
been quit favorable. Steroid opponents, on the other hand, point out tht an il user takes.
a much larger dose of steroids than those used in medical sitations, and are in maxch greater
‘danger than the patiis using them. Who i ight? Is the okited seroid cycle really a serious
health risk? One thing that has always confounded this debate is the kack of pertinent medical
stuies. Medical ethics make high-dosed studies with ambolic/androgenic sterokls (which
my constituie abuse of the medicaton) very difficu to desizn and gain approval for. Only a
very smull munber of clinial studies actually provide environments that couid be viewed as
relevant 10 those on both siles of the argument.

In this section, we examine three medical sudics that appear highly relevant for exanining
reakword acute amabolic/androgenic steroid safty. They concen not therapeutic doses, but
a supratherapeutic kvel and duraton of tzke that any ilici sterokd user woukd recognize as
sufficient for improving muscle muss, strengih, and performance. In fict, the dosages and
adminitration periods wed in these studies refect those taken by some of the more
g erod wing bodybuers and Sreth i, A iy conprehensie st of

‘markers were assessed during these three investisations. inchling sulin sensivie.



serum cholesterol and trighceride, prostte specifc antign (PSA) levels,and liver enynes.
Because of the protocols that were used, these studics give us a firly good basis o evakate
the negative health impact of anabolic/androgenic steroids, at kast as i rebtes to an Sokted
cyck.

600 mg/wk of Testosterone

The first s a testosterone dose-resporse stuy publised in the Anerican Journal of
Physiokogy Endocrinology and Metabolism in July of 2001, which looked at the effects of
various doses of testosterone enanthate on body conposion, muscle size, strength, power,
sexual and cognitive finctions, and various markers of health.> 61 normal men, ages 18-
35, partcipated in this investigation. They were divided into five groups, with cach receiving
weekly injections of 25, 50, 125, 300, or 600 millgrans for a period of 20 weeks. This
treatment period was preceded by a control (no drug) period of 4 weeks, and followed by a
recovery period of 16 weeks. Markers of strength and kan body muss gains were the
geatest with larger doses of testosterone, with the 600 mg group gaining slihtly over 17
pounds of fit-fiee mass on average over the 20 weeks of steroid therapy. There were no
signifcant changes in prostate-specific antigen (PSA), liver enzymes (iver stress), sexual
activity, or cognive finctioning at any dose. The only negative trait noted was a slight HDL
(good) cholesterol reduction in all groups except those taking 25 me: The worst reduction of
9 points was noted i the 600 mg goup. which st averaged 34 points affer 20 weeks of
treatment. All groups, except this one, renmined inthe nomul reference range for ke (40-
59 points).

600 mg/wk of Nandrolone

Next we look at a sty conducted with HIV+ men, which charted the lean-rss-buiding
effects of nandrolone decanoate®™. 30 people participated in this investigation, with each
given the sam: (high) weekly dose of this drug. Half underwent resistance traiing so that two
oups (trained and unrained) were formed. The dosing schedule was quite formidable,
begiming with 200 mg on the fist week, 400 mg on the second, and 600 mg for the
remmining 10 weeks of peak therapy. Doses were sowly reduced fiom weeks 13 t0 16 to
ibdra fromthe drug. metabolc changes were looked at
closely, including cholesterol and liid leels (inchaling subffactions of HDL and LDL),
trigycerides, insuin sensiviy, and fating ghicose levels. Even with the high dosages wsed
ere, o negative changes were noted in total or LDL cholesterol, righycerides, o insun
sensiivity. In fact, the group aso unlergoing resiiance exercise noticed signifcant
inprovements in LDL partick size distributon, lpoprotein(a) evels, and trighyceride values,
‘which all indicate improved cardiovascular discase risk. Carbohydrate metabolism was also
significantly improved in this group. The only negative impact noted during this study was a
reduction in HDL (good) cholesterol values similar to that noted with the testosterone study;
i

100 mg/day of Anadrol

Lastly, we find a study looking at the potent oral steroid oxymetholone (Anadrol). 3! This
steroid i thought 1o be one of the most dangerous ones around by bodybuiders, who as a
oup seem (o treat it with both a bt of respect and cauion. I & not common to find them
exceeding the doses and intake durations of this imvestigition, making it a very good
representation of reak-workl Anadrol usage. This sty imolves 31 elderly men, between the
ages of 65 and 80. The men were divided into three groups, with each taking 50 me. 100
me o phacebo daiy for a 12-week period. Changes i kean body mass and strengh were
measured, as wellas common markers of safty incheing total, LDL and HDL cholesterol
leves, serum trighcerides, PSA (prostate-specifc antigen), and fver enzymes. Muscle mass
and strength gains were again reative to the dosage taken, with the end resuls being similar
1o those noted with 20 weeks of testosterone enanthute therapy at 125 mg or 300 m per
week (about 6.4 and 12 Tb of lean body mess gained for the 50 me and 100 mg doses
respectively). There were no significan changes in PSA, total or LDL cholesterol values, or
fasting trighcerides; however, there was a significant reduction in HDL cholesterol values
(reduced 19 and 23 points for the 50 me and 100 me groups respectively). Liver enzymes
(transaminases AST and ALT) increased only in the 100 me group, bu the changes were not
dramtic, and were not acconpanied by hepatic enlargement or the development of any
serious liver condition.



Adding It Al Up

One hundred and twenty-one men partcipated inthese three studis, which imvolved the wse
of moderate to high doses of steroids for periods of three to five months. Akbough it may be
shocking to most opponents of anabolic/androgerie steroid use, an urbiased assessert of
the metabolic changes and health isks did not reveal any significant short-term dangers. The
main negative impact of steroid use in all three cases was a reduction in good (HDL)
cholesterol valbes, which i a legtimute concern when it comes to assessing one’s risk for
developing cardiovascuar disease. It i uncertain, however, i a short-lived increase i this
particuar isk factor relates to any tangble danmge o one’s health over the long-term It s
also unknown how much (if any) this may be offet by the other posiive metabolic changes
that were seen o accompany conbined AAS use and exervise

Logic wouk seem fo suggest that the sobied use of steroids, under paranefers simiar o
those used n these three stuies, shoukd entail eatively minimal risks to healih, At the very.
least, it is extremely diffc to argue that an isohied cycle wih a moderate drug dose &
fantamount o playing Russian roukte with your body, as most media campaigns against the
use of these drugs would seem to suggest. But make no mistake. These same study resuls
consistently demonstrated pro-atherogersc changes in blood lpids with the doses necessary
for_physique or performnce crhancenent, and werlne how it 8 that long-term
amabolic/androgenic steroid abuse can impair cardiovascular health.

32 Testosterone doseesponse reationsips in healthy young men. Shaknder A, Woodbouse Lt al. Am J
Physil Fndocrnl Metab 811 172-81 2001
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The Endocrinology of Muscle Growth

“The road to anabolic nsight must incude a biological understanding of what muscle growth
actually entai. Ofien sinpliied by the term “protein synthesis”, muscle growth i actually a
ighly conplex process involving much more than just buikling proteins ffom amino acids
Muscle hypertrophy, the cormect scientfic term for the way we aduk humans buid skeletal
msck, actuly requires the fision of new cel (calked satelite cells) wih exiting musck
fers. Sice this discowry of e cek i 1961 2 gt de of research o the

e hy has Scientists have con: o wderstand
that unli(: i el el these sl celh o be egeneated gt a1
Furthermore, they serve not s functional wnis of their own, but provide some of the
necessary componens {0 repair and rebuid damged muscle cell. These sateli cels are
pomally doma, and i resting in snall indentations on the ouer surfice of the musck
foers, waiting for somehing to trigger them info activation.

Injury or traum wil provide the stimus necessary o activate satelite cels. Once
activaed, they will begin to divide, muiply, and form into myobasts (myoblasts are
essentially donor cell that express myogenic genes). This stage of hypertrophy is ofien
referred to as satel cell profferation. The myoblasts wil then fise wih existing muscl
fbers, donating their mckei. This siage of the process is wsuall called differentiation.
Skektal muscle celk are mutinxckeated, which means they possess many mick. Increas
the marber of mcle alows the cell to regute more cytoplasm, which allows more actin and
myosin, the two dominant contmctle proteins in skektal musck, 1o be produced. This
increases the overallcel size and protein content of the muscle cell. Incidertaly, the mumber
of mcki in reltion (o cross-sectional area also hefps to determine the fiber type of the
cell.namely slow twitch (acrobic) or fast twitch (anacrobic)**2 3%, It is important to note that
we are not increasing muscle cel mumber with muscle hypertrophy. We are only increasing
cell size and protein content, even though we are using satelte cells 0 hefp accomplsh this.
It is possile for myoblasts to fise together and acually form new muscl fbers. This s
called muscle hyperplasia, and equates 1 the legiimate growth of new muscle tisue. Thi &,
however, not the prinry mechanism of muscle growth in adu .




Now that we know what muscle hypertrophy is really about, ke look at ansbolic stimulss
and ongoing reguation. The folowing is a rundown of the chain of hormones and growth
actors that mediate muscle growth, o the itiation of damage, to final recovery, repat,
and growth. For the sake of organization, I have presented them in what I consider to be
three logial phases of action. These are not scientically accepted defintions. Addionaly
we could continue to g deeper and deeper o cach of the variows compounds,
messengers, binding proteins, and receptors imvolved in this ntricate and amazing biological
activiy. T believe the inchded text willdermonsirate the process of muscle anabolismina very
tangble way, however, without to0 much umnecessary informtion. Each of the key areas of
this section can be firther researched for more detail if you are iterested. For one so
inclied, 2 wouk

Trigger
We all understand that weight raining s firdamental 0 rowing muscke tisse. To date, no
on your ass and get huge and ripped”pill has been imented. The reason s that a nuber
of changes take place in your local muscie tissues during inense training that are vil to the
ihout hes hanges, growth s difficul i o stim
So for our puposcs, we will start here. Training i the “trigger” in the anabolkc process.
More specifcally, i i the localized celllar dannge that weight training produces tht wil
set us down the road of anabolism. The body will espond by repairing this darmge, and in
the process will ry fo adapt by miking islf stronger. Muscle growth i abways a circular
process, witha step back (damage) being necessary to ke any sieps forward.

Phase I: Initial Response

The Inifal s those cha " tat
g g whch il e grodwork b rpai and ot sy e
the Inial Response Phase will control the potential mgnitude of other signals o follow. In
the anabolk process, this phase i categorized by the release of arachidonic acid from musce
cell, and the ormation. of active messengers inchling prostaghndis,  cytokines,
Jeukotrienes, and prostacyciins. This begins wilh the breakdown of the outer phospholipid
layer of musce cells, which is initiated by the cellubar disruption of damaging exercise.
Phospholipases are rekased ivesponse o this traura, which causes som: of the
phospholipids stored in the outer layer of the muscie cels o be released. The eccentric part
of he exercise movement s of partculr inportance here, which i the “negative” part of the
T, where the muscle i strtched under resisiance:

Resting Myoiber m®:%

Satellite Cell Activation
and Proliferation

Self-Renewal :

Migration to Injured Fiber

Regenerated Myofiber
with Added Nuclei

Fusion to Damaged
Myofiber (Hypertrophy)

T



Fusion to Produce New
Myofibers (Hyperplasia)

MUSCLE HYPERTROPHY AND THE 4 STAGES OF THE SATELLITE CELL
CYCLE

During the Activation stage, dormant satellite cells are stimulated to enter the cell
cycle. Proliferation marks the formation of new myoblasts (active donor cells).
These myoblasts will fuse with existing damaged muscle fibers during the
Differentiation phase. This allows for greater protein synthesis and the expansion
of cell size. Quiescence marks the retun to a dormant state, where the inactive
satellite cells will again rest on the outer layer of the fibers. Myostatin, a known
inhibitor of muscle growth, is believed to be a key regulator in this stage.’* 33

“The amount of arachidonic acid, which i the central bioactive lpid in the amsbolic process,
liberated wil rgely control what oceurs during this phase. Arachidonic acid is converted
Tocally and immedtely via enzymes 1o a munber of active anabolic end products, the most
notable of which (i terms of miscle growth) are prostagiandins, which are produced vit
interaction wilh cyclooxygemase enzymes. These prostaghndins (PGE2 and PGF2apha
mainly) will control muxch of the next phase, dentified here as the Localized Tisue Priming
phase. Addiforaly, the prostaghndin PGE2 will work to ncrease local niric oxide kevels,
which is aso an active molecule in the anabolc process. It b such actons as diting blood
vessels (1o ncrease the flow of mutrents and hormones to the muscles) and increasing the
production of HGF (hepatocyte growth factor) for satel cell actvtion. Arachidori acid
contrbutes to inflamation and pain signaling as well, and is release plays an integral oke in
the soreness that ollows a productive bout of training

Training inersity and the relative density of arachidonic acid in the phospholpid layer
(arachilonic acid avaiablty s ulinately the rate-lniing step in the formation of anabolc
prostaghndins) will dictate how much of this potent fipid can be libxerated during exercise.
“The amount of arachilonic ackl stored in skeletal muscle tisue s alio in a sate of constant
flax. A nuber of factors are imvohved with its regulation, the most notable of which are
dietary intake and daily utization. Regular resisance training depletes arachidonic. acid
stores, replacing it with other, more abundant, fatty acids. 33 With less arachidonic acid
avaikbl, the responsiveness of the prostaghindin system to regukr exercise starts o
diminsh*® Have you ever wondered why you were so sore when you first start
training, or afier you took a long break? Or why thase carly workouts tended to be so
wch more prodictive than later ones, where you struggle to notice even moderate
soreness? Much of ths i direety tied to your arachidonic acid sores. The more arachidonic
you have, the casier it s to iberate during traing, and vice versa, Thankul, kevels can
be augmented with dietary intervention (for more nformation, see_the arachidonic acid
profic)

Phase I1: Localized Tissue Priming

Phase 11 is characterized by a localized increase in growth factor expression and tisue
sensitivy to anabolic hormones. Those who have ahways wondered why anaboli drugs do
ot work without training willfind a go0d explanation rigt here. Simply put, your muscles
need to be primed for the actions of these drugs first. One way the body accomplishes this i
to increase the density of certain receptors in those specific muscles (fbers realy) where it
needs to itate repair. This inchdes, anong others, androgen, IGF-1, MGF, and insulin
receptors. Stretch-induced muscle danage and the Phase 1 response are both principle
riggors here. Receptor density regution s important because it prevents anabolic hormones
from stimulating tissue growth in areas of the body that do not require it. Receptor density
can, therefore, be as strong a regulating force on the pharmcological activity of anabolic
drugs as the serumkevels of the drugs therseles.

Muscle Damage
Focus on eccentric movement

Phospholipase



Catabolizes outer phospholipid layer

Arachidonic Acid Release
The body's core anab

Prostaglandin Formation
And other active end products
of arachidonic acid

Note: Inhibition of the eyclooxygenase-2 enzyme with anti-nflamimatory drugs like
ibuprofen, _acetaminophen, or aspirin, prevents the formation of active
prostaglandins. The anabolic cascade is stalled without sufficient prostaglandin
formation (Am J Physiol Endocrinol Metab 282:E551-6), interfering with the normal
increase in protein synthesis rates after exercise.t is often advised to use such
drugs only when necessary if muscle growth is a key focus.

To put it in perspective, we need to remenber that there are two separate components that
interact before any message is sent to a muscle cell tellng it to increase growth. We have a
homuone or growth factor on one hand, such as testosterone, IGF-1, MGF, or insun, and

other g fuciltates great
receptor binding and anabolic signaling by providing more o homones/gowth
fictors (obviously). The more hormones or growth factors you have around the cell, the

e biving an actvaton of ecepior ies ol ke phce, We cannot frget, Bovever
that having more recepor sits (instead of more hormones) can ako ficiliate the process
100, More receptors mean the exiting homones or growth fictors willfind them faster
Faster binding means the ambolic message s sent more quickly, and once compkeed that
te ook msserger il be e oyt i anoter recepo s (i send ot
message) before it It all about how:

g i pemod, e both e of o equaion e el mporint i Qe .

‘Whie on one hand we have an increase i tissue sensifviy to anabolc hormones and growth
fictors, also vial during the Localized Tisue Priming phase s an icrease in the localized
expression of certain vial growih factors themsehes. This inchdes 1GF-1, MGE, FG,

HGE, TNF, IL-1, and IL-6, These conpounds will be rekeased, and will work togeher on
the existing dannged muscle fbers and satelte celk, in sort of grand symphony of muscle
anabolism, wih each playing its own vital roke in the process. In many cases, the actons of
one compound will support the other, either by enfncing i levels, suppressing restricting
binding proteins, or supporting i signaling via intertwined mechanisis. A detailed roadimap

o all such iteractions woukl go well beyond the scope ofthis book, and in fact are as ofyet
ot even filly understood o science. A general overview of wht i going on with each
compound isel, howener, i provided in our review of Phase 111

Phase ITT: Repair

Your local muscle tissues are primed during Phases T and 11, During Phase 11, the hormones
and growth factors go to work o fiish the job. We categorize this phase as one of ongoing
anabolic acton, action medinted by the combined effects of many anabol homones and
growth factors including androgens, insulin, IGF-1, IGF-2, MGF, FGF, HGF, TNF, IL-1,
and TL-6. This s the time when repair and hypertrophy are physically taking place in your
muscles, and each compound wil play an intricate ol in the process. We must not forget,
bowever, that everything leading up to this point (the actions in Phase T & II) has stil been
determining how strong the growth response willbe, via modifying receptor densities and
hormone/growth factor expression. We will follow the individual actions of the anabolic
components very closely here. During the third phase, tissue repair and growth will be
finalized with the help ofthe folowing hormones and growth factors.

Hepatocyte Growth Factor (HGF):

HGE s a beparibining growth factor at resdes on he vt sice of e el
b

et ol
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cycke 5 HGF expression is regulated via nitric oxide release, " which is stimulated upon
injury o also aid in the flow of mutrients and hormones to the arca. PGE2 plays a pivotal ok
in nitric oxide synthesis and HGF release.>*!

Androgens:

Androgen e bormunes hat arabol g sirids i) e rong spparers
areal iars
expression, so the effects of these hormones extend to e e o cycle (perhaps
exphining why they are such strong stitors of muscle growth). It s ako of ote that
arachidoric acid increases androgen receptor densiy in skeletal muscl tissue. This hefps to
firther piece together the biocherricallnks between the Phase I and Phase I response.

Insulin-Like Growth Factor I (IGF-T):

IGF-1 s an insuli-like hormone with marked anabolic effcts. Owing 10 its nam, it aso has
some insulivlike effects as well IGF-I increases protein synthesis, and supports the
proliration and differentition of satelite cells. The prostaghdin PGF2alpha is known to
strongly up-regulate local IGF-1 receptor expression 2 33 PGE2 is akso believed to ply a
role in increasing local IGF-1 synthesis. >

Insulin-Like Growth Factor Il (IGF-ID):

IGF-T1 s a second insulin-fike growth fctor that plays a roke n the prolifration of satete
cells. Uniike IGF-1, IGF-1I expression does not appear to drastically increase in response to
raining 5

Mechano-Growth Factor (MGF):

Mechano-Growth Factor i a recently discovered varian of Insuin-Like Growth Factor I
“This growth factor is produced during an altermate splcing sequence of the IGF protein, and
plays a sirong role in the support of myobast prolfration. MGE expression, ke many of
the growth fctors discussed here, is strongly p-regubed in muscle tissue in response to
stretch stimulus.

Fibroblast Growth Factor (FGF):

FGF i actually a family of rowth fictors, with e diffrent soforms (FGF-1 through FGF-
9). The fill role that FGF plays in muscle hypertrophy in adukhood is not flly understood,
bowever, it is believed to be a strong prolrator of satelle cells, serving to expand their
population*” FGF's may also play a roke in cell differentiation. As with many growth
factors, FGF expression up-regulation s proportional to the degree of tissue damage.*®
FGF-2 and FGF-4 seem 1o be the most prolif representatives of this furiy in mature
muscle tissue

Insulin:
i inhibit

il § th body’ lif narent rarsport honmone, The actions of i alow ¢l 1o

transport ghuicose and membranc, expression

s strongly up-reguated 505 1o provide

the affected arca. This up-regulation has been closely linked to the prostaglandin PGE2.34
350

Cytokines (IL-1, IL6, TNF):

Cytokines are a goup of immunonoduiatory compounds, though in the conient of s
section we are oosely referring o them as growth fictors. The IL cylokines are calkd
interiukins, and TNF i short for Tumor Necrosis Factor. Among other things, cytokines are
known to stimte the migration of ymphocytes, neurophis, monocytes, and other healing
oot s oftuedaogs o n e e They e na b ofter o 0o,
such s aiding n the
inchuling the pr are known to phy important




rokes i all three of the cytokines ‘here, 351 352 however, they may
o e o igeiitgioed pathways of arachidonic acid metabolim may o be

Prostaglandins:

oot msce bl roces el Phse 11, This inchees their support o
homone.receptor profération. (he ement of proten symhess s, and an
IGF 1 via a shared (

Estrogens:

Although not specifcally highlghted in this outine, estrogens akso play a minor roke i the

anaboli process. This inchiles heping (0 icrease androgen receptor density in cerain
T (liugh prtaps ot ekl muscle), stimuiating the GHIGF-1 axis, and enbancing
gheose wizaton fr tsue growth

Bringing it All Together

So that, ina very loose ushel, is what s going on inside your body ffom the time you pick
wpa weightto the time your muscles are repaired, sironger, and ready for more, 1fthe above
scems confising {0 you, i shouil. The fict s, the whole process of msck gowih has been
confounding scientits for decades, and undoubtedly will for decades more. We still have a
great way to g before being able o explan flly how it i that muscke hypertrophy occurs in
hunans. But as you can see, we have traveled a great distance as well During the mid-
19605, scientists were only fst kaming that we grow muscle with the help of satelte cells.
More than forty years kter we have idertiid, and are experimenting with, dozens of growth
fictors that were unheard of back then. It is a new workd today, and despite not having all
the answers, we know enough (o enfance human performunce in many exciting new ways.
But phease donit mistake the inention of this secton. It i not here to give you a finctional
roadmap of the entire anabol: process, or to gide you n the ukimate polydrug program It
s here simply t0 open your mind 10 the true complexiy of anabolism. When we start to see
miscke growth from its various anges and infricacies, we begin (0 see our own potential
opportunites for successful exploitation. How many of these opportunitis you act upon will
depend on your own goals and interest. But no matter how much or how litle you actually
apply this information, T hope you fel better equipped by baving it
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Skeletal muscle growth is a complex process that involves a variety of signaling
compounds;
3. Hypertrophy. Ge
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Practical Application

Steroid Cycles

misce mass
gins (bodybuikding or improve it perormnce. i o carly experimenation on
athctes by a handl of sports physicians, an extensive effort 0 stuly the physique- and
performance-crbancing propertes of these drugs, specifically with an eye on developing
strategies for using them to maximize benefits and minimize adverse effects, has not been
undertaken by the medical conmmumity. Because of this, it wsers have been lft to develop
their own protocoks for adminitering these drugs. The resut has been a large variety of
different approaches to using these agents, some safer or more effective than others. Whie it
ouk o be psle o conprefnsicly ulate o koo approsles, s sesion vl
for wsing AAS,




Steroid Selection

When first consilering what steroid(s) to use, one will notice there are many diffrent
medications that fll under the category of anabolicandrogenic steroids. This has been the
result of many years of development, where specifl patents and needs are addressed with
drugs that have specific characteristis. For exampl, some drugs are consilered mider (kess
androgenic), and produce fower side effets in women and chidren. Others are more
androgenic, which makes them better at supporting sexual finctioning in men. Some are
injectable medications, and others made for oral adminitration. There are it to this
diversity, however. All AAS drugs activate the same cellar receptor, and as such share
similar protein anabolizing propertie. In other words, whie different AAS drugs may have
some differing propertis, if your objective s to gain muscle mss and strength, i could be
accomplished

‘Whie all AS drugs may be capable of improving muscle s, strength, and performance,
it woukl ot be correct o say there are o advantages to choosing one agent over another
for a particular purpose. Most findamentally; the quantity and quality of muscle gained nay
‘e different from one agent to another. In a general sense, AAS that are also estrogenic tend
o be o effecive at promping increases in total muscle size. These steroids ako fend o
produce visble water (and someties fi) retention, however, and are generally favored
o s o iport i e efton. g wilh b o 0 gt

iy tend to produce kss d son, but the qualiy s higher,
i et vible mcbrey and defiion v e ot popr AAS dri, e
can separat them into these two main categories as

Mass (Bulking):

Methandrostenolone — Oral
Oxymeholone - Oral

Testosterone (cypiorate, eranthate) - Injectable
Lean Mass:

Boklenone undecylerate - Injectable
Methenolone eranihte — Injectable
Nandrolone decanoate - Injectable
Oxandrolone — Oral

Stanozokol - Oral

“The carly stages of AAS use usuall invole cyces with a singke ansbolic/androgeric steroid.

e s i the most common goal, and usually entas the use of one of the more
androgenic substances such s testosterone, methandrostenolone, or oxymetholone. Those:
Tooking for lean mass ofien find fvor in such aabolc staples as nandrolone decanoate,
oxandrolone, or stanozolol. First ime users rarely wekome ijecting anabolc/androgenic
steroids, and wil wually choose an oral compound for the sake of comenience.
Methandrostenolone i the most cormmon choice for mass buiding, and i almost unversally
regarded as highly efective and only moderately problematic (in terms of estrogenic or
androgenic side effets). Stanozolol  the oral anabolc steroid most ofien preferred for
inproving lean mass or atietc

Tt okl ot adere s o o be conered when choceg s S o
use, especilly if AAS wse s 1o be regubrly repeated. For exanpe, the lied oral
.mdmmm presell ‘greater strain on the cardiovascular system and are ako liver toxic. For
these reasors, the nectable medications lited are acually preferred for saety (testosterone
most of al). Potential cosmetic side effects may also be taken o account. For example,
men wiha mefies prefer drugs suchas
i, seromi, or ook, vk vord sbort hair los, on the other
hand, may sokte their we to predomimnty anabolc drugs, swh as mandrolone,
mehenolone, and oxandrolone. A detaikd revew of persoml goak, healh stats, and
1o any AAS regimen.

Dosage

The dosage wed & inportant in determining the level of bemefi received.
Anabolic/androgeric steroids tend to be most effcient a promoting muscie gins when taken



at a moderately supratherapeutic dosage kevel. Below this (therapeutic), potential anabolic
benefis are ofien counterbalanced, al kast o some extent, by the suppression of
endogenous testosterone. At very high doses (excessive supratherapeutic), smaller
incremental gains are noticed (diminishing retums). In the case of estosterone cranthate or
cypionae, for example, a dosage of 100 me per weck is comidered therapac, and
generally insufficient d is in the 200-600
mg per weck range, however, the drug i highly b supporting musce gowth
(noderate supratherapeutc). Above this range, a greater kvel of nusck gain may be
noticed, but the amount will be sl in comparion {o the dosage icrease. Below are some:
commonly recommended dosages forthe seroids listed carlr.

- Boldenone undecylerate: 200-400 mgivk

- Methandrostenolone: 10-30 mg/day

- Methenolone enanthate: 200-400 gk

- Nandrolone decanoate: 200-400 mgiwk

- Oxandrolone: 10-30 mglday

- Oxymetholone: 50-100 meday

- Stanozpol: 10-30 mgday

- Stanozoot: 10-30 mgday

- Testosteron (cypiorate, enanthate): 200-600 gk

“There are addional considerations other than the cost effectveness of a partcubr dosage.
"o begin with, high doses of anabolc/androgenic sterokls tend 10 produce sironger negtie
cosmetic, psychologial, and physical side ficts. In ight of diminishing retuns, the tradeof”
between resuls and adverse reactons becones less and less fvorable. Gains made on
Jower doses also tend 10 be better retained afier steroid discontimance than those resuling
from excessive intake. It i generally not realitc to expect that rapid double-digt weight
gains induced by massive dosing will i ong afier a cycle i over. Slower steadier gains
are advised. It abo very important to remember that higher doses aren't ahways what arc
needed to achieve greater gais. An idividual more focused on his or her training and diet
will ofen ke better gains on lower dosages of AAS thana ke dedicated individual taking
Higher doses. With this wxlersianding, AAS shoukd only be considered when al other
variables of training and diet have been addressed, and aways limited to the minimum
dosage necessary to achieve the next realistic trining performance goal

Dosage vs. Weight Increase

—
7z
7

Figure 1. Anabolic/androgenic stervids tend to be most effective in moderately
supratherapeutic doses.The anabolic benefits diminish in relation to the amount of
drug given at both the high and low ends of the dosage range.

Duration (Cycling)

Weight Increase - / +

Dosage -/ +

“The adminitration of anabolic/androgenic steroids at a given dosage will typically produce
noticeable increases in muscle size and strength for approxintely 6-8 weeks. Afer this
point, the rate of new muscle gai typically slows significanty. A phteau may be reached
soon after, where all forward sed. To continue

beyond his point can entail escalting dosages, which i fikely to coincide with a sreater
incidence of adverse reactions and dimiishing anabolic retums. Even without dosage
escalation, negative heallh changes are already fkely o be apparent, and shoud be
comeeted faily quickly. The practice of extended or continous steroid administration &

Aicroumannd fi thece macane 1t & eneralhy rernmrrerdad fn e & AQ dnurs fr o lnnoer




ihan § wecks at a e (10-12 woeks af the muximem), olowed by an equal or longer
period of abstinence before another steroid regimen is itated. This pattem of rotating
between “on”and “off” periods i referred to as cycling

OfF-Cycle (Recovery, Bridging, and Tapering)
Theperiod inmedincly i serid csion can ok s of pogoradin (o

androgen leveks), and as a result Inanct
bjecthe e & vl onresrig el esioserone pmd\rlkm, nmitaining an opunnl

pmgmm s usually initated, v.hrh may invohve ue i of! HCG, tamoxifen, and clomiphene:
(see PCT: Post Cycle Therapy). A substantial off-cycle period is also advised, ivolving
abstinence from anabolic/androgenic steroids for at least 8-12 weeks. Some AAS abusers
have difficulties with complete drug abstinence, and willntate “bridging” routines between
fill-dose cyckes. This may imolve the periodic low-dose administration of an injectable
steroid, such as 200 mg of testosterone enanihate or methenolone emanihate every 2-3
weeks. Such practice is discouraged, however, as i can interfere with homoral recovery,
and prevent a retum to metabolc homeostass

W crcbaling ks e wers b i 3 st o it oy sk
sages (tapering). This apering may proceed for a 3-4 week period, and willimvol

an even stepping down of the dose cach week unilthe point of drug discontimance. It i
wknown, however, if such tapering offers any tangble vaive. This practce has never been
ki i clcal et nd & ot ey rcommended s et s
with some other drugs such as thyroid hommnes or antidepressants. Virtull every high-
dose AXS adinrton sty can ko be o 10 o a e i dosage, with no
time alltted 10 tapering. One flaw i the logic of wsing a tapering program s that they are
ostensibly designed to aid hommne recovery: Recovery i not possble, however, whik:
spraphysiologcal kevels of androgens are presert, and such levels are ustaly found during
all weeks of a nomal (nonmedical) steroid taper. Individuei remain cautioned that dosage
tapering i not a proven way to reduce post- cycle muscle catabolism.

Duration vs. Weight Increase

Weight Gain -/ +

Week of Intake -/ +

Figure 2. Anabolic/androgenic steroids tend to be most effective at a given dosage
for approximately 6-8 weeks. After this point, the rate of new muscle gain will slow,
and soon after will usually hit a full plateau.

Stacking

As individuals become more experienced wilh anabolicandrogeric steroid use they may
begin experimenting with the use of more than one steroi at a . This practice s referred
o as stacking. Stacking s most common with advanced bodybuiders who find that at a
certainkevel of physical development they begin hiting phtcaus tht are diffcut to break with
a previous single-agent approach. In muny cases, howevr, it may siply be the geater
cunative steroid dosage that is necessary for the resumed progress. Stacking wsually
imvohes the combination of a more androgenic sterokl with one or more privarily aabol:
agents. On the amabolic sile, common sterokls of choice inchude boklenone, methenolone,
mndrolone,  oxandrobore,  and  stinozbol.  Testosterone,  oxymetholone, o
il serves s ase ac




1K LGSO 101 SUCKBRE BRI S1K1 SOOI SICIORS WEAIKT 1 WIS THIEKT 1C W80
fokd. Onthe one hand, high doses of tesiosteron, oxymetholone, or methandrostenolone are
prone fo producing strong androgenic and estrogenic sde effects. Stacking fst became very
popuar during the 19605,  time when effective esirogen mainterance drugs were not widely
avaikble. An anabolc-androgen stack allowed the use of a higher total steroid dosage than
viouk be bl i sgh s Arbok g pieg ko s 0 o
effcacy advantages over the use of priarly ambolc agents alone, even when they
taken i igher doscs, This conicts wilh the orgil cxpecaions. o -abole” s
i wer ol desid o crphisi: sl properis, bt rcp:‘m:‘dlv
ot by e, Thereson e
st iy undrioad, bt i bl to inche te by of csmogeni. homones,
enic stimuktion in the central nervous system, and potentialy other widentifed
syner@m necessary for optil muscle growih

Today, the that can red:
s agen yces e on st abogen e estotrone e o e
much more viable than it was decades ago. Side effects ke gneconnsti and wai
retention can now be effectvely minimized with ant-estrogens or aromtase nhibilors, even
when taking higher doses. Individuals shoukd be aware that stacking i, Hewise, not a
necessary practice. It s lkely (o remuin commonly applcable in compeitive bodybuiding
cirles, Bowever, or when an individual is sure they have progressed as fir as they possibly
can wih 2 singl-agent approach. Otherwise, for many athletes and recreational
bodybuiders, the periodic use of a single steroid wil be more than sufficient to mainain
optimal levels of muscle mass and performance, and it may never be necessary o deviate
from his approach.

Sample Steroid Cycles

The are presented as exarples of
“These programs have not been evalated in a cinical setting for safty and eficacy, and are
provided for informational purposes only. These are ot recommendations for
anabolic/androgenic steroid use. As with any supplerental drug program, i is inportant to
examine your own individual bealh stats, health risks, and performance: goals before
deciding {0 engage in any anabolc/androgenic steroid se. For those who have made the
decision, it & important o errphasize again tht the recommended approach (o AAS use s o
limit drug intake 1o the lowest kevels necessary to achieve the next rational goal. More
aguressive cyckes shoukd not be attempted uless one i sure they camot achieve the resuls
needed on a more moderate program Note that given the diffculy i predicting androgenic
threshokl and dosages for femake users, the below eycles are examples of programs for men
only.

Single Agent Cycles

Products: 100 tablets 5 mg Methandrostenolone:

All Weeks: Liver Support: Liver Stabil, Lv-52, or Essentik Forte (kbel reconmended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Oil (4 gday).
Estrogen Support: tamoxien (10-20 me/day).

Comments: s s vy coon syl fr kg sl s, i  sige
standard bottle “This cycke i ikely to produc

ot n sk sk e ol oms of - of weig i s & \sun]ly
Dot acconpanied by sigiffcant visble sile effécts such as gynecomustia and water retention.
Alhough thisis consilered a begimer’s cycke, methandrostenolone i a ¢-17 alpha alkyhtcd




oral steroid, and presents significant cardiovascular and liver toxicity: The repeated use of
such drugs should be imited.

| week | Methandrostenolone

10 mg/day

10 mg/day

15 mg/day

15 mg/day
20 mg/day

(1| S Y

Products: 200 tablets 5 mgz Methandrostenolone:

Al Weeks: Liver Support: Liver Stabil, Li-52, or Essentiak: Forte (kbel recommended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4g/day).

Estrogen Support: tanmxifen (20-40 meday).

Comment: This s cormon llow o e fst Dol el g sl e
for

dose and longer duation of intake. The dosages wsed here are more common
bodybuikling purposes. A slightly greater intensity of adverse reactions i likely.

| Week | Methandrostenolone
20 mg/day
20 mg/day

25 mg/day

25 mg/day
25 mg/day
25 mg/day

af wla]|w|~|f=

Produets: 10 mL 200 mynl Testosterone (enanthate or cypionate)
All Weeks: Cholesterol Support: Lipd Stabil (3 caps/day) and Fish Oil (4 gday).
Estrogen Support: tanoxifen (20-40 meday) or anastrozole (.5 mg/day).

Comments: This mass building cyck is fikely 0 yild simibar quantiative resuls as an early
Dianabol cycke, but s favored over the oral for its lower cardiovascuar and hepatc strain
“The doses used are expected o cause mid shifs in the HDULDL cholesterol raio, but not
the substantial changes normaly seen with oral anabolic steroids. This sample cycle i fikely
1o present the keast amount of health side effcts of all sted n this secton.

S
200 mg
300 mg
300 mg
300 mg
350 mg
350 ma

o ol [ wl] ]| =



Products: 20 mL 200 mgn Testosterone (enanthate or cypionaic)

All Weeks: Cholesterol Support: Lipd Stabil (3 caps/day) and Fish Oil(4g/day).

Esirogen Support: tamoxifen (20-40 meiday) or amastrozole (.5- Imgiday)

Comments: This cycke s a common follow wp to the it testosterone only cycke, with a
igher dosage and 3 week longer duration of intake. The total testosterone dosage given &
double in corparison, and s kel to produce more pronounced estrogenic and androgeric
side effets. Cardiovaseuar strain may be slightly higher than the fist cycle, but shoukd
remmin substantally lower than cycles wilh oral AAS. Testosterone s argmbly the safest,
and at the same time one of the most effective, muscle-buikling steroids avaiable. The
exclsive repeated wse of a cycle ke this woukl be advised over more adventurous
cycling'stacking f possile.

[ Week | Testosterone

200mg
400 mg
400 mg
400 mg
400 mg
500 mg
500 mg
500 mg
500 mg
200mg

o || ~|[or| | & ||| =

3|

Products: 15 ml 250 mg/ml Sustanon (testosterone blend)
All Weeks: Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Oil (4g/day).
Estrogen Support: tamoxifen (20-40 me/day) or anastrozoe (5-1 meday).

Comments: This muss buiding program s simikr o the ofher testosterone cycks, but
utizes Sustanon 250, a form of blended testosterone more widely wsed in Exrope and other
regions outsile the U.S. The total steroid dosage of this cycle i 3,750 mg, extremely close
o the amount wsed in festosterone cycle #2. A simibr level of cardiovascular sirain and
visble side effets are expected.

250mg
250 mg
500 mg
500 mg
500 mg
500 mg
500 mg
500 mg
250mg

ol || N[ o[ || [ el n]| =




Products: 50 tablets 50 mg oxymetholone:

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentake Forte (lbel reconmended
dosage)

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4giday).
Esirogen Support: tanoxifen (20-40 meiday).

Comments: Oymethokne & commorly regided s the most poted mass blding siroid

avaible. It is ako prone to causing both sirong estrogenic eric side effects. A

orok ovie ey g 15-20 poxaesor more on s ey, afough it amou of

this will be water retention, which will subside soon afier drug discontinzince. Oxymetholone:

s alo known for inducing srong cardiovaseur and hepatic siress. Whi this drug may be
e . it s ot regarded as

Repeated use of 17 alpha alkylited orals like this shoukd b limited.

[ Week | Oxymetholone

50 mg/day
50 mg/day
50 mg/day
75 mg/day

75 mg/day

o[ ol &ffw| > =

75 mg/day

Products: 100 tablets 50 mg oxymetholone

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentile Forte (label recommended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4giday).
Esirogen Support: tanoxifen (20-40 meiday).

Comments: This is a more popuar version ufﬂe oxytolons ony yc. T doss ere
are

s nd e ereases. S efbcsmy bo o el i th koner dose eyl
of course, which may necessitate a higher dose of tamoxien.

=3 Oxymetholone

1 50 mg/day
2 50 mg/day
3 100 mg/day
2 100 mg/day
5 100 mg/day
6 100 mg/day
7 100 mg/day
B 100 mg/day

Products: 200 tablets 2mg Stanozolol
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dosage).
Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4 day)

Comments: This is a common fist-cyek for an athlete looking for_performance
improvements or a bodybuikler looking for a kan mass or culting steroil. This cycke was
more common when stanozolol was widely avaikible in 2 mg tablts. Such preparations are
now ucommon except in Euope. The dosage used here is o by bodybuiding standards,
although sinikr cyckes have been the backbone programs for many athictic conpetiors,
especily during the 19705 and 80's. Significant visbke adverse reactions are unlikely at this
dosige

=3 Stanozolol

8mg/day

8 mg/day’
10 mg/day
10 mg/day
10 mg/day

o |alf &[] of =

10 mg/day

Products: 200 tablets 5 mg oxymetholone

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentake Forte (abel recommended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Oil (4g/day).

Comments: This s a stonger version of a cuitinglean muss buikling cycle utizng
stanozolol. The dosage used here is substanialy higher than the fist stanozolol cycke, a fict
that mukes this cycke more properly suied for bodybukling puposes than Stanombol Cyce
#1. Cardiovascuar and hepatic strain will be more notable,and visbie side effcts more
pronounced, than the fist cyck. There shoud be no need to addifon an estrogen
muintenence drug.

[ieok | suanozool |
20 mg/day

20 mg/day

25 mg/day

25 mg/day
25 mg/day
25 mg/day

oo & w|[rl]f =

Stack Cycles

Products: 10 mL 200 mg/mL nandrolone decanoate
100 tablets 5 mg methandrostenolone

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentile Forte (bel recommended
dosage).



Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4g/day).
Esirogen Support: tamosifen (20-40 meday).

Comments: This s an extremely okl and wilely repeated steroid combination, based on the
predominantly anabolc sterok] androlone decanoate. Methandrostenolone serves s the
androgenic component of this stack, and s added during week 3, which is a time that side
effets of reduced androgenicity (with the exchsive wse of randrolone decanoate) are
commonly noticed, such as loss of bilo and sexual dysfnction. The doses used n this cycle
are not high by most bodybuiing standards, butare sufficient o impart a noticeable increase:
inmuscle size and strength.

1 200mg
2 200mg

3 200mg 10 mg/day
4 200mg 10 mg/day
5 300 mg 10 mg/day
6 300mg 15 mg/day
7 300mg 15 mg/day
8 300 mg 15 mg/day

Products: 20 ml 200 mg/mL nandrolone decanoate
200 tablets 5 mg methandrostenolone

Al Weeks: Liver Support: Liver Stabil, Liv-52, or Essentile Forte (abel recommended
dosage).

Cholesterol Support: Lipid Stabil (3 capsday) and Fish Ol (4g/day).
Estrogen Support: tamoxifen (20-40 me/day).

Comments: A more popular manifestation of the Deca/Dianabol Cycle, with more
commonly accepted dosages for a moderately experienced steroid user. Incidences of side

effects are expected to be higher at these dosages, athough overall this stack i likely to be
less problematic than a conbination of testosterone and oxymetholore.

1 400 mg
2 400 mg

3 400 mg 70 mg/day
4 400 mg 10 mg/day
5 400 mg 20 mg/day
6 400 mg 20 mg/day
7 400 mg 20 mg/day
B 400 mg 20 mg/day
B 400 mg 20 mg/day
10 400 mg 20 mg/day

Products: 20 mL 200 mg/ni_ estosterone (enanthae or cypiorte)



100 tablets 50 me oxymetholone

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentake Forte (label reconmended
dosage)

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4giday).
Esirogen Support: tanoxifen (20-40 meiday).

Comments: A combination of tesiosterone and oxymetholone is generally regirded as the
most potent 2-drug stack for gaining raw musck: muss. Both drugs will present sigificant
estrogenicity, and wil be lkely to indue gymecomustia quickly wness an estrogen
muintenance drug such as tanosifen s used. Inexperienced steroid users have been known
fo pinover 2530 pounds ana cyce sich s i Wer et il b veryih i i
stack, however, and a rapid loss of water weight (possily wp to 10 pounds or more) is
expcted soomafer the el dsconimed

[ Weok | Testostorons | Oxymtholone

1 200mg
2 400 mg

3 400 mg 50 mg/day
4 400 mg 50 mg/day
5 400 mg 100 mg/day
6 500 mg 100 mg/day
7 500 mg 100 mg/day
8 500 mg 100 mg/day
9 500 mg 100 mg/day
10 200mg 100 mg/day

Products: 10 mL 200 me/ml nandrolone decanoate
10 mL 200 me/. estosterone (enanthate or cypiorate)

All Weeks: Cholesterol Support: Lipid Stabil (3 capsiday) and Fish Oil(4g/day)

5-Imgiday).

Comments: Testosterone with nandrolone is considered to be one of the most fiundamental
2-drug combination stacks. Nandrolone conpliments the androgenic base of testosteronc by
suppkmenting additional anabolic activity without strong estrogenicity. The resulting stack i
almost as productive as a cycle utiizing a higher dose of testosterone alone, but less
problenmtic in ters of estrogenc side efiects such as water retention, gynecomstia, and fit
buidup. Estrogen conversion is still formidable enough to warrant the use of an estrogen
nintenance drug, however, and this stack remains in the realim of muss buikling instead of
lean s or cutting.

[Wook | testostorons | Nandrolone _|

1 200mg 200 mg
2 200mg 200 mg
3 200mg 200 mg
4 300 mg 300 mg
5 300mg 300 mg
6 300 ma 300 ma




7 300mg Il 300mg ]
& 200mg Il 200 mg ]

Products: 360 capsules Andriol 40 m.
400 tablets oxandrolone 2.5 me.

All Weeks: Liver Support: Liver Stabil, Liv-52, or Essentiale Forte (label recommended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish O (4giday).

Comments: This i an cffective but mid orals-only lean mass buikling cyce. Andriol i used
as the androgeric base, but in doses that do not greatly exceed normal therapeutic levek
Oxandrolone is non-aromatizable, so- significantly elevated estrogenicity i unliely.
Tanoxien 10-20 me per day may be used shoud the testosterone dosage tum out o be
problematic, Thi stack s popular among okder men and those not wishing to use injections.
The principle drawback with this stack is that it ses a c-17 alpha akylted oral, and
therefore has elevated cardiovascuar and fver toxicity. This combination ako tends to be
very expensive, and is far less cost eflective than many stacks based on an injectable

tesiosteron.
T T —
1| 240 mg/day [ tsmgiday |

7 240 mg/day 15 mg/day

3 240 mg/day 15 mg/day

2 240 mg/day 20 mg/day

5 280 mg/day 20 mg/day

B 280 mg/day 20 mg/day

7 280 mg/day 20 mg/day

8 280 mg/day 20 mg/day

Products: 18 mL methenolone enanthate 100 mg/ml

50 mL boldenone uxlecylrate 50 meimL

20 mL testosterone (enanihate or cypionate) 200 mgml.

All Weeks: Cholesterol Support: Lipd Stabil (3 caps/day) and Fish Oil(4g/day).

Estrogen Support: tamoxifen (20-40 meiday) or anastrozole (.5- 1mgfday).

Comments: This s a 3-monh non-ver-toxi cycle that has 2 distine phases, mass and lean
mss/euting. The fist 6 weeks of raining and dict are focused on mass buikling Significant
estrogenicity will be present in these weeks, and may necessitate the use of tamoxifen or an
aromatase_nhbior such as amastrozoke to prevent gynecomastia and excessive water
retenton. Estrogen terance drugs may be reduced or possiby climinated afer the start
of phase 2, which foeuses on increasing the androgen 10 estrogen ratio and solilifying the
miscle mass. A maintenance dosage of estosterone remains during this second phase, i a

effort to prevent sexeal dysfinction or loss of bido, which offen occurs with the wse of
predominanty anaboli steroids alone.

[ ook |~ estosarone ]~ Boldonona | Mthanolona __|
1 500 mg 200 mg




2 500 mg 200 mg
3 600 mg 200 mg
2 600 mg 200 mg
5 600 mg 200 mg
B 600 mg 200 mg
7 100 mg 200 mg 300mg
B 100 mg 200 mg 300mg
B 100 mg 200 mg 300mg
10 100 mg 200 mg 300mg
i 700 mg 200 mg 300mg
2 100 mg 200mg 300mg

Products: 30 mL 200 mgni_ estosterone (enanthate or cypiorte)
20 mL 75 mgnd_ trenbolone acetate

100 tablets 50 mg oxymetholone

All Weeks: Liver Support: Liver Stabi. Liv-52, or Essentitke Forte (ksbel recommended

dosage).
Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Ol (4giday).

2 0 meday) and anastrozole (5~ Imgday).

Comments: One of the more extreme mass buikling cyckes in common wse among
bodybuikders. This stack wil impart rapid gains in raw muscle size and strength. This drug
combination is highly prone to causing estrogenic and androgeric side efects, inchling
extremely significantfevels of water retention. Gynecomastia may aso be an issue very early
into the cycle. The use of an aromatase inhibitor s fikely to be necessary to cut down on the
comersion of testosterone {0 estrogen. Oxymetholone s highly estrogenic but does not
aromatize, however, which may necessitate the additonal wse of tamxifen. Athough ofien
highly problematic with regard to side effeets, and therefore rarely recommended to
begimers, few steroid conbinations can conpare o testosterone, oxymetholone, and
trenbolone for buiding rapid muscle mass.

ook | Tostosterone | oxymtholone

1 300 mg 150 mg
P 600 mg 150 mg
3 600 mg 50mg 150 mg
1 600 mg 50 mg 150 mg
5 600mg 100 mg 150 mg
6 600 mg 100 mg 150 mg.
7 600 mg 100 mg 150 mg
8 600 mg 100 mg 150 mg
B 600 mg 700 mg 50 mg
0 600 mg 100 mg 150 mg
i 300 mg

Produets: 20 mL 100 mymL drostanolone propiorate



20 ml 100 mgfL methenolone enanihite

All Weeks: Cholesterol Support: Lipid Stabil (3 caps/ay) and Fish Oil(4g/day)

Comments: This is an effecive stack for hardening. cutting, and giing kean muscle muss.

Neither agent is capable of comerting fo estrogen, so this cycke shoul significantly clevate

the androgen to estrogen rato. This may assist in the breakdown of fi tisue, enhancing

musck: definion. This stack shoukd not present significant lver toxicity, aithough cholesterol
oht of reduced clivi

ratios. inli
[ ook | Drostanolone | athenolone |
o 200mg | 200mg |
2 200 mg 200 mg
3 200 mg 200mg
2 300 mg 300 mg
5 300 mg 300mg
6 300 mg 300 mg
7 300 mg 300 mg
B 200 mg 200mg
Products: 250 tablets stanozolol § mg

100 tablets mesterolone 25 mg
20 i trenbolone acetate 75 mg/ml

ANl Weeks: Liver Support: Liver Stabil, Liv-52, or Essentile Forte (abel recommended
dosage).

Cholesterol Support: Lipid Stabil (3 caps/day) and Fish Oil (4 day)

Comments: ftraining,
and impart strong anabolic and moderate androgenic cffécts with no significant cstrogenicity.
This combination helps to impart a strong fat loss/definition-enhancing effect, Two 25 mg
tablets of mesterolone have been added per day to supplement additional androgenic
activity, which should help maintain noral Tbido and sexual finctioning. Additional ani-
estrogenic drugs shoukd not be necessary. Some more aggressive conpetiive bodybuiders
may enhance this cycke by adding tHGH, clenbuterol, and/or thyroid hormones. Higher
doses of the individual steroids may also be used, but are expected to inpart stronger
cardiovascular and hepatic strain, and are generally ot advised.

| week | Stanozolol Mesterolone Trenbolone

1 20 mg/day 25 mg/day 50 mg
7 20 mg/day 50 mg/day 150 mg
3 20 mg/day 50 mg/day 150 mg
1 20 mg/day 50 mg/day 150 mg
5 25 mg/day 50 mg/day 225mg
6 25 mg/day 50 mg/day 225mg
7 25 mg/day 50 mg/day 225mg
B 25 mg/day 50 mg/day 225mg

PCT: Post-Cycle Therapy



Post Cycke Thampy o PCT orsht e b o prcics of gt et o
s i s dcotenne of asboks s W srids e ot e
nse, they do suppress your own hormone production, at least terrporari. This
“am e ot shouid b st e conehion OFee, 11 stcrois re dnconimed
abnuptly without addressing intermal homone production, the result coukd be a prolonged
state of hypogoradism (low androgen lkevels) characterized by a substantial loss of musck
muss, reduced energy kevels, depression, and impaired biloisexual finctioning Steroid-
using bodybuiders refer 10 this as the “post cycke crash”. In this section, we wil examine the
ratural control of hormone production as i elaes to this crash. We wilako discuss certain
medications that are commonly used during the posteycle window 1o help stimulate atural

the Hypothalamic-Piitary-Testicuk s tes
biosynthesis. The HPTA is a tightly regulated system of checks and baances that works to
assure the correet leve of testosterone is maitained. We can look at this regulating process
as having hree evels. At the top is the hypothalamic region of the brain, which releases
GnRH (Gonadotropin- Releasing Hormone) when it senses a need for more testosterone.
GnRH sends a signal to the second level of the axis, the pitiary, to produce Lutciizing
Hormone (LH). LH in tun sends a message to the Leydig’s cells i the testes (kevel three) to
secrete testosterone. Given this roke, LH is regarded as the priary direct messenger
controllng estosterone syrthesi. Testosterone and other sex steroils that are produced as a
resul of this LH stimation serve as a counterbalance. They provide negative feedback to
lower the secretion of LH and testosterore, preventing overproduction. Synthetic anabolc
steroids, of course, send the same negative feedback. The serum kel of estosterone s,

therefore, a reflection of both positve and negative stimulation fighting each other for

hormonal control
HYPOTHALAMUS
GoRH

PITUITARY
W FsH
TESTES

Testosterone

The ic-Pituitary-Testicular  Axis: ~ The releases

Releasing Hormone (GnRH), the pituitary to release
luteinizing hormone (LH) and follile stimulating hormone (FSH). This (primarily
LH) promotes the release of testosterone from the testes. Androgens, as well as
estrogens and progestins, in tum cawse negative feedback inhibition at the
hypothalamus and pituitary, lovering the output of gonadotropins and testosterone
‘when too much hormone is present.

Unaided HPTA Recovery

“The suppression of atural testosterone synthesis by steroid use s typially a temporary
phenomenon. Even if you do nothing, your body's nomal androgen synthesis will usually
retum a few to several months afier the cycke s conchxled. The problem i, this can be a
very long time when you are relying on testosterone for so many things, inclding the
maintenance of muscle tissue. In fact, much of the muscle mass achieved during AAS
adminitration can be lost in the weeks and months to follow if low androgen levels are left
wnchecked. Post-Cycle Therapy i widely used by bodybuiders and athletes to stinuat the
HPTA, so nomal hormone production levels may come back more quickly. In order to
acermplih thi ety however we need f0 frst derstand what HTPA



romully <. Only
ot ot cpen'o maripulton’ peie support medications.

Studies on the post-cessation aspect of anabole steroid use, especially in AAS abusers, are
lacking. I most cases we must refer o single-agent studis, usually of hormone replacernent
patients. One of the most detaild views of what a post-cycle crash probaby looks ke
comes fiom an investigation into testosterone cnanthate. 33 It imvolves a group of men that
were given weekly injectons (250 me) for 21 weeks, a dose that admitedly does g0 beyond
nomal HRT use. Various hormones were meastred each week during the sty and for
more than 4 monihs afier the medication was dicontinued. A review of the daa shows that
at the start of the siudy, LH kvels were suppressed in direet rehiion (o the rise in
e (e Figrs ). O fhe skl s ik, e, bers s  deky
between the by e Sk wesk)
and ook i x

“The above stuly suggests that one of the fis things o happen afir steroid cessation i that
the brain recognizes testosterone kevels are low agin. Ths wil cause GriRH and LH levels
begin comrecting firly quckly. The substantial delay between this and an increase in
testosterone levels is caused lrgely by festicubr umesponsivenes to hteinizing homone.
Afier monihs of eceiving extremely weak stimuation, they will have lost a substantial amount
of muss (atrophicd). This is a welldocumented side effect of amabolic steroid use, even f'a
size difference may not be immedtely visbie in all cases. When LH kevels begin surging
back, the testes will niall be wnsble (o handle the workload. This s expected to correct
isellin e, but it may take many weeks for the testes to skowly restore to thei original
mass. Wi a good portion of the post-cyele recovery period actually being characterized by
nomal (even high) kevels of LH, we mst address recovery broadly if we expect it o be
effctive.

POST CYCLE LH LEVELS
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Figure 1. LH and Testosterone measurements starting 1 week after the last
injection of 250mg of testosterone enanthate (pretreated measures were 5 mU/ml
and 4.5 g/l respectively).Note that between weeks 1 and 5, as testosterone levels
are declining due to the cessation of exogenous androgen administration, LH levels
are beginning to correct. From weeks 5 to 10. testosterone levels remain at or very




near baseline, although LH is increasing by this point.No notable correction in
testosterone occurs unilafter the 10-week mark.
hCGin PCT

Hurman Chorionic Gonadotropin (hCG) i a ertilty drug that s the actions of teiizng
bormone. It i commonly used during the post-cycke period to address testiculr atrophy,
which i we e Seen & on of the el roadblocks 1 hommorel recovery. The
1CGis typically taken at a substantialdosage for a period of 2-3 weeks. Testicular atrophy
s caused by a lack of LH stimution, and likewise recovery i finction of ncreased LH. The
objecthe WBHCG S o musiie o o ht e 0 thot ol ass & recovered
LH production. It i inportant that hCG
et Tt ek B oo s delcately regbted mechanism
When HCG s taken for 00 Jong or at 100 high a dosage, the LH receptor can become:
desensitized*> This can actually inerfére with recovery of hypothalanic-pititary-testicular
axis. A detaikd progam wilizng hCG s outlined kter in this section. For addioral
information, please refer to the Hurman Chorionic Gonadotropin drug profik in this book.

Anti-Estrogens in PCT

“The antiestrogenic drugs Clomid (clomiphen cirate) and Nohadex (tamoxien citrate) are
also commonly wed during the post-cycke period. These drugs are used to block the
negative feedback inhibition of estrogen, which occurs primarly at the hypothalamus.*%6 This
may foster the heightened rekase of GnRH, and subsequently LH and testosterone. While
estrogen levels are not especially high inmen, it is stil a very strong inhbitor of estosterone:
rekase. 7 Since it is also formed.
is roe in the regulation of androgen biosythesis s regarded as a faily direct one. The
purpose of sing anti-estrogens i to both trigger correction in LH levels more quickly, and to
augment total LHL They may ako be necessary to conbat gynecomastia in som: individuals,
which can occur even with low esirogen kevels (it is partly a finction of the androgen to
estrogen baknce in the breast).

It is important to mote tat the wse of anti-estrogens alone is generally ot regarded as an
steroid cycke. This
s because thse drugs ol work by foserin he hihtend ek of hiciig horrore:
We expect that the post-cycke window s already partly characterized by normalhigh LH
ek, This, while anti-estrogens may have an additive cfiet in this regard, they do ot
effctively and diectly address the min roadblock to homomal recovery afie steroid use,
el testur atrophy. Because of i, & ao gereraly advied (0 ety tanget the
testes with hCG. This sally means the ntiation of a tradiional PCT program afier every
formadble pord o AAS 1, wheh uies al e of e medition ducussed n
section. There are some exceptions when an abbrevinted PCT program may be desirable,
which we vl discuss her on.

Traditional PCT Program

“The following PCT program was developed by Dr. Michael Scally, one of the most well
known and acconplshed individuals in the fiek of amabolic sterokls and make hormone:
rephicement medicine, Seally has been a partcukrly strong force lobbying the medical
communiy and government 1o recogriz the homorel imbakince that follows steroid use,
something he has dubbed anabolc steroid induced hypogonadism (ASIH). He has ao
treated and done blood work on hundreds of patients, and whike doing so developed the
following PCT program A slightly modified form of this program was outined in a clical
report imolving 19 healihy mule subjects taking supraphysilogical (highly suppressive)
doses of testosteron: cypionate and randrolone decanoate for 12 weeks. Scally’s “HPGA

lization Protocol” focuses on the combined use of hCG, Nolvadex, and Clorid, and
s perhaps the most trusted and clinially supported post-cyce therapy program presertly
avaibl.

“This PCT program begins wih a substantial dose of hCG (2000 TU every other day for 20
days). Anti-estrogens are aso used during this period. Thi i potentially iportant because
hCG may up-regulate testicular aromatase activity.*8 Thus, their use can minimize both

estrogenic side effcts and reduce negatie foedback nhibiton of testoseron: rekase. The
anti-estrogens taken are tanoxien citrate (20 mg twice per day) and clomiphen cirate (50
m twice per day). Clomid is used for a shorter period of time, in a stepping down of the



program’s medications. While in the first couple of weeks the anti- estrogens may ot be
highly effective, they should prove more criical towards the middie and end of the program.
In the published version of Scall’s program (which s sightly modified fom the above),
pormul hormonal finction retumed in all subjects within 45 days. This s a define success,
fir more favorable than the protracted recovery window reported in the study with 250
mgweek of testosterone enanthue.

HPGA Normalization Protocol

30

45

T T
o 5 10 15 20 25 30 35 40 45
Day of PCT Program

Protocols: Human chorionic gonadotropin (hCG) is taken at 20001U every other day
for 20 days. Clomiphene citrate 50 mg s taken twice per day for 30 days. Famoxifen
citrate is taken 20 mg twice per day for 45 days.
“The timing for a Post-Cycle Therapy program can be as inportant as its conposiion. it is
iniiated 100 late, vakable days of normal hormone fevels (and also some muscle mass) may
be lost Ifyou start iy, youmay missthe op effctivene
“The 20-day period of time in which hCG i used is the most crtcal, and thus we tim the
PCT program around this medication. In particular, we want to make sure that hCG i being.
applid right around the time that exogenous steroids are dropping below the threshold of
Inthe case of drugto understand
and explain), this would be right before blood levels drop below the normal level (350
ng/dL). There should be a small overlap with the on-cycke period, so that KCG has a ltle
time to work before AAS levels are compketely diminished.

The exact tining for PCT program is determined by the elimination half i of the drugfs)
used. We will e testosterone cypionate/eranihate as an example. We know cach injection
s an climimtion half I of approximately 8 days. A dose of 200 mgweek shoukd prodice
blood kevels of around 2000-2400 ngdL afie several weeks of use. It woukl take about 3
alfives (24 days) for testosterone kvels fo drop to approxinely 250-300 ngdL at that
dose. This, the PCT program woukl be iniated a few days to one week afer the hst
testosterone ijection. The program wouk be delayed with higher doses. For exanpk, at
500 mg per week of TC/TE it shoukl take approximately 4 half lives (32 days) for
{estosterone to drop below the norml range. Inths case, PCT would be intated about two.
wecks afir the kst estosterone injection. With an orals-only cycle (with no extended half:
e due to an inection site reservoir), PCT i iated 7-10 days before the kit steroid pils
are taken.
Timing the Start of PCT

Typeof AAS used PCTlnitiation
Cypionate/Enanthate: 37 days after last injection
(200mg/week)

Cypionate/Enanthate: 10-14 days after last injection
(500 mg/week)

Decanoate: 10-14 days after last injection
(200mg/iweek)

Decanoate: 18-21 days after last injection

(500 mg/week)

[ Nolvadex
W Clomid
M Hee
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OCT: Off-Gycle Therapy

The objective of ambolic steroid therapy (when nonmedical applcations are involved)
should be to elicit the desired benefi wilhthe lowest cumuative exposure and side effcts.
“This normally incdes dilience with optimizing all aspects of trainig, rest, and diet, as well
as adhering (0 a Post-Cycle Therapy (PCT) programat the conchsion of each steroid cycke.
One the one hand, we want to make each cycke as productive as possile. On the other, we
are sriving to retain the most gains 5o the starting point for the next cyce i that much firther
slng, Whensllasposts e incheck e e shouk b .ol oo ol dose,ver
(longer ofuse oncyck.

Given the importance of retaining our muscle and performance gains, however, our eﬂnns in
this regard should not conclude with Post-Cycle Therapy. Indeed, to receive the great

long:term benefis from anabolic/androgenic steroid therapy it is also advisable to estean
()ﬂ;t_ycle ‘Therapy (OCT) program when the PCT is over. The focus of OCT is typically to
we all matwal substances (ditary supplements) that fvor muscke retention, while
simultancously allowing general physiology and hormoral balances to retum. Whik it is fir
and even advisable to approach dietary supplements with a heakhy level of scepticism, the
feld s egimtcl advanced enough bt we do e producs withtangble vaue. We can
fnd ways to make our

Avwel-organized OCT program ks a minimum of six to cight weeks, and consists of three
distinct conponents. The fist is “Testosterone Support,” which secks to extend an effective
PCT progam but i it and much mor b approsch. The scond art
“Musck Cell so that the
mcles become ks esponsie o rercss ekt Vi vt 1o e 10 during
OCT, and prime the muscle for the next bout of intense training. Lastly, we want o inchude:
one or more matural muscle-buikling substances in the program. This part i called “Amsbolic
Supplementation”. If the right products are used, distinct amabolic/anti-catabolic effects
should be noticed, and more muscle mass willbe retained i the long run. Al three OCT
components are taken simufancously, sometimes for the full period between the end of PCT
and the startof the next AAS cyck.

Part I: Testosterone Support

The s sppoct apect of o OCT progrs sty it o it

during tradi nger looking 1o aid endogenous testosterone
pmd\:mn wih g dns ke i or chmphene, mr 10 e
phanmuceuticals that mimc endogenous  hiehizng homones swh as HCG. Al
phanmuceutial sirateges have been concluded at this poin, and hopefilly have elicied the
mecessary effects. During OCT, we want fo provide our bodies some of the matural
components used in the synihesis of testosterone. We wan (o augment our own mafural
processes, not artficaly shif them.

Vitamin D/CalciunyZine



“The fit thing to pay special atenion o during OCT is our viain and mincral stats,
particularly those conponents that are infegral (o festosierone biosyrihesis. This inchdes
Viain D, Calcium, and Zinc. To begin with. clinical studies have shown that higher levels of
Vitamin D in the blood are associated with increased testosterone output.’¥ Thus,
supplemeniing Vitamin D may be advantageous during the longg OCT period, when you will

testosterone for ofambolsm Cakium
s another mutitve: component_imvohed i hormone firction, especally the kel of
bioavaikbe (ffee) testosterone. % A dose of 500-1,000 me daily may be usef if ditary
souces are ik Lasty a sl dose of 2 sy o be tken if poded. s ths
‘mineral again is tied to androgen biosynthesis. ! Any deficiency in zinc will liely transhate
into suppressed (sub-opimal)tesiosterone ouput.

D-aspartic Acid

D-aspartc acid (DAA) may ako be wsefi during OCT. DAA i an amino acid that &
maurly o e o and ek sy, and b o ply o sch
that

things a c
gve 3.2 giday of D-aspartic ackd per day (15 ‘oo sal) to healthy men o
increase in serum testosterone levels in most subjects.*2 This same dose is recommended
during OCT.

Part II: Cell Re-sensitization

Repeat high intensiy exercise, especially resistance training, causes disruption of the muscle
cell membranes. This disruption is in iany ways desirable, as it is needed to iiate muscle
owth and repair. Wihout damage, there i no progress. There are some negatives (o
regular disnpton of the muscle cels, however. One of the most firamental i that the outer
membrares of the muscle cells (which consist mainly of fitty acid compounds called
phospholipids) are rearranged. In particular the concentration of arachidonc acid (ARA) is
lowered. 3 ARA supports the local anabolic process.** Likewise, its depletion i one of
the conmmon faciors in training stagnation.

Arachidonic Acid

To help replenish membrane phospholipids and restore muscle el responsivencss o
training. arachidoric acid should be supplemented during the OCT period. A daily dose of
250 mg i recommended, which represerts 50-100% of the normal daiy dietary itake of
ARA. This amount shoud be sufficent for phospholpid repienishment, and acceptable for
Jong-term use. Higher doses (500-1,000 me,per day) may provide a more distnct muscle-
buiding efect, but shoud be fimited to six o Seven weeks.

Fish Oil

Tt muy ko be wefl o supplent wih 5 of durng the OCT peri. The i iersts
and acid (EPA), two Onega-3

fatty acids that are also important constients of muscle cell membrane phospholpids.

Additionally, studies suggest that Omega-3 essential fatty acids may enhance the membrane.

storage of arachidonic acid under some conditons, and thus may indirectly support the pro-

anabolic effects of this EFA. 365 A daily dose of 2 grams of fish oil s typically recommended

during an O Cycle Therapy program

Part I11: Anabolic Supplementation

An optimal OffCycle Therapy program shoud ako inchde natwal products with



anaboli/anti-catabolic properties. Many AAS wers are skeptical of muscle-buikling
supplements, and rightflly so. The murket can be very unclable, wilh even the best
products faling r short of AAS in tems of effcacy and refabily. St the fiekl has
progressed a great deal over the years, and there are many products of tangible value. And
even a partil muscle sparing efiet during the OCT period s highly desiable, as it can
sipificantly aterthe bascline muscle level by the start ofthe next steroid cycle (and thus may
inflonce the timing, dose, or duation of AAS required). It i recommended to. fimt

those: For a more
detad anabss of tal ansbol suppleens, plase efrerce Hillan Lieveljn'
Sport Supplement Reference Guide

Creatine Monohydrate

Creatine monohydrate i regarded as the “origal” anabolic supplement, as i was the it to
offer substantial performance and body compositon improverents for most users. 1t is
typicaly taken for 8-12 weeks or longer (sometimes throughout the entire OCT period), ata
dose of 5 grams per day. Creatine augmenis musck size and performance through several
distinct mechanisms. The two most prominent are cell vokarization (water refention) and cell
energy enhancement (celllar ATP resynihesis). although the supplement also has direct
protein synthetic and anti-catabolic properties. 7

Beta Alanine

Beta Alnine is a nor-essential amino acid that serves as a direct precursor for camosine

synthesis. During excrcise, hydrogen ions are produced i the muscle celk, which cause the
pH level to drop. This precipitates muscle fatigue. Camosine acts as an intramyocellular
‘buffering agent, countering the build-up of hydrogen jons. By serving as the rate-limiting step.
in the synthesis of muscle camosine, beta-alanine s a strong stabilizer of muscle pH. 3% A
dose of 3-6 grans per day is typically wsed, which should allow the individual o perform
ey b ding i Wi ey ot be 2 diect ol ver e
the increa

lead to greater nuscle

Branched-Chain Amino Acids
“There are three essental Branched Chain Amino Acids (BCAA) — leucin, soleucine, and

valie. These amino acids are very abundant in skeletal muscie protein, aceounting for 14-

18% of the total content.*” 3 Supplementation with BCAAs i desirable for a couple of
reasons. The frst i that they provide integral buiding blocks for the synthess of new muscle
protein. From a miitive standpoint, BCAA supplements are very useful Morcover, BCAA

appear to directly stimulate muscle cells to synthesize and retain protein. 7! They are, in fact,

among a small sekction of clincally valilated anabolc supplements in humans. A dosage of
10 grams per day (post-training) is most offen used.

“Typical OCT Program (8-12 Weeks)

Testosterone Support:
Vitarin D 3000 U/day
Caleium 500 mglday

Zine Sulphate 250 mglday
D-Aspartic Acid 3.2 glday

Muscle Cell Re-seritization:
Arachidonic Acid 250 me/day

Fish Oil 2 glday



Aumbolie Supplemeniation:
Creatine 5 gday
Beta-Alanine 3-6 giday
BCAA 10 glday
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Injection Protocols

Anabolic/androgeric steroid injections are always given decp in the muscle (inramscar).
Some other performance-enhancing drugs such as human growth hormone and insulin
injections are given by injection n the ft layer between the ski and muscle (subeutancous).
he protocols for both njcton (ypes e provided. Inprope jecton echmiue can ek

ications such as inflanmration, other infecton, scar tisue
dev:lnpn:ll. septic shock, or ofher tissue or nerve injury. Furthemore, the sharing of
necdles or vils may resul in the transmission of blood-borme pathogens incluling HIV and
hepatis. It s important to closely follow accepted sterity and saféty practices for every
injection, inchuding the proper disposal of all equipment irmedintely affr use.

General Preparation:

1. Make sure you have althe necessary supplkes.

Intramuseular Injection:

(1) 3L syringe:

(1)22-25 1-1.5” needle for administering the injection

(1)21g 1-1.5” needle for drawing solution (ifusing a muli-dose vial)
(2) Akeohol pads

(1) Dry cotton ball

(1) Phistc bandage



BTN i Disposable Syrnge &

e T

Syringe with needle attached. (inramuscubr)

Subeutaneous Injection:
(1) nsuiinsyringe with needle attached (5-1mL 27-30g)
(2) Akeohol pads

(1) Dry cotton bl

(1) Phistc bandage:

@TeErRUMO® U-100 msuum

Syringe with ncedle (insin)

2. If applicable, keep the adminitration neede cokd by keaving it in the freezer for at least
one hour before opening. This will help dul the pinch of penetration.

3. Sekect a well-t room with a cean hard surfice such as a tabltop or courter to adminster
the injection

4. Wash hands thoroughly with soap and warm wr.

5. Assure that all injection equipment is scaled and umised. Never rewse needlcs. Double
check the expiration dates on all medications.

6. Cleantop of vil thoroughiy with an alcohol pad, ifapplicable. Let air dry for 15 seconds.

Precautions: Do not use injection equipment that is used or has been exposed 1o air
during storage. Never share needles or multi-dose vials. Discard unused portions of
the drug at the recommended time.

Drawing Solution into Syringe:

1. Remove syringe flom packaging. Attach drawing needle, ifapplicable.

2. Ifusing a mul-dose vil,fillsyringe with air n the amount you are withdrawing. This will
help stabilze the pressure and ke drawing casier.

2 TFurcine am amvile bl e and nlace faf an @ hard corfuen The nee afa nanor el



0 cover the glass top may muke breaking casier. Draw soktion. Skip below steps and go to
Intramuscular or Subeutancous Injection Procedure

4. Ifusing a vial, insrt needle through the rubber stopper at a 90-degree angle. Torm the vial
upside down with needle atiached. Tnject air. Slowly withdraw desired amount of soltion.
You may lihty tap the side of the neede to dislodge air bubbles. Note that small air bubbles
are not harmful

5. Remove needle and syringe ffom vial, ifapplicable. Replace cap on the end of needle.

Keep fingers away from needle when drawing.

6. Remove drawing nedle and repace with new adminisiration necle, if applcable. This i
ighly advised with muli-dose vias, as passage through the rubber stopper will have dulled
the neede consklerably. Remmove any air inthe i of the needle, and prepare for njection.

7.P)

- capped needle back inside wrapper and place on clean surfice.

Precautions: Never touch the tip of the exposed syringe, the needle, or the top of the
vial stopper afier it has been cleaned with alcohol. If you come into contact with these
surfaces you should consider the materials contaminated, and should not use them for
injection.

Intramuseular Injection Procedure:
Used for al anabolc/androgenc steroid ijections.

1. Thoroughly clean the intended ste of njection with second alcohol pad. Preferred
Tocations are the upper outer quadrant of the buttocks, or the outer side of te thigh. Let air
dry for 15 seconds.

2. Remove needle cap. With frce hand, stretch the skin around the site of injection with two
fingers. Move the skin over the muscle to the side by I-1.5” (Z-Track method).

3. Tn a swifl motion, insert the neede info the target muscle at a 90-degree angle with the
dominant hand. Make sure the needle i deep witin the muscke.

4. Pull back on the plunger (aspirate). If the syringe fils with blood you have hit a blood
vessel, and the injection should be aborted.

5. Inject the medication slowly into the muscle.

T
ke




Upper/Outer buttocks s the preferred site for IM injection.

‘The outer side of the leg is also commonly used.

6. Withdraw the syringe. Release the skin with your other band. The skin and subcutaneous
tissue wil rebound, whi i leaking.

7. Dry njection site with dry cotton ball. Cover with plsti bandage ifnecessary.

Precautions: Never inject into skin that is discolored, broken, or irritated, or if there
are lumps, knots, or feelings of pain in the area. Do not inject more than 3mL at one
time. Rotate the site of injection so that you do not inject in the same muscle more
than once every two weeks.

Subeutaneous Injection Procedure:

1. Thoroughly clean the intended sie of njection with second alcohol pad. The preferred
Jocation  the lower abdominal region. Letair dry for 15 seconds.




ite for abdomi injection.

2. Remove needle cap. Wih fiee hand, pinch the skin around the sie of injection so it s
lifed offthe muscle.

3. Ina swift motion, insert the needle into the target area at a 43-degree angle with dominant
hand. Make sure the needle rests within the subcutancous tissues between the skin and
misce.

4. Inect the medication slowly into the subeutaneous isue. Do not aspirate.

5. Wildraw the syringe. Release the skin with your other hand.

The skinis to facilitate into the tissues.

6. Dry injection it with dry cotton ball. Cover with plasti bandage if ecessary.

Precautions: Never inject into skin that is discolored, broken, or iritated, or if there
are lumps, knots, or feelings of pain in the area. Do not inject more than I at one
time. Rotate the site of injection each time so that you are at least 1" away fiom the
last site, and do not return 1o a previous site wntl all other available sites have been
used. This will help prevent overuse of the same injection area.

Steroid Frequently Asked Questions

1) How much weight can someone expect to gain during the first cyele of stervids?

Provided dosing is sufficient, a steroid user can expect to muke the most significant progress
during their fist cycle. Ahough this will vary from person to person, it s not uncormmon for
someone to gain 20 pounds of weight or more during @ 6-8 week period 0T AAS se. Som:
of thi may be water retention, although a sold gain of more than 10-15 pounds of muscle



mss s possoe.
2) Are the gains from steroid use temporary?

Yes, and no. Sterokds can help you do two basic things wilh regard to muscle growth. First,

o more rapi your genetc imis for Provided you
contine 10 train actively. eat properly. and use an effective PCT program, you shoukl be
able to maintai at your geneti it indefinitely. So i this regard, the early gins do not have
o be temporary.

Later, steroids can allow you to push well beyond your genetic fiits. It s important to
enphasize this, as extreme physical development camot be maintained longsterm witbout the
repeat adminitration of anabol substances. The body willahways revert back towards its
nomal metaboli i once AAS are removed. In this context, som of the gins wil not be
pemmnert.

Steroids do permanertly alte the physiology of your muscles by adding more cellar nuclei

ih higher nuclei content, each muscle cel can manage its volume more efficienty, which
allows more rapid expansion. Even afier a long period of complete abstinence ffom training
and AAS, the nuclei remain 372 This may provide a “muscle memry” effect, allowing you to
reach your genetic it (perhaps a slighy extended linif) faste than if you had never used
AAS inthe past. So in this regard, there are kating benefis beyond the temporary increase in
msck size iself.

3) Can steroids make me look like a professional bodybuilder?

If you have the underlying geneics to allow for this extreme muscle growth, this mmy be
possible wih a bt of hard work and dedication. f you are like the vast msoriy of people,
however, sterokls wil mot be abl to muke you look fke a professional bodybukler
Geneties are a big fictor in determining the ulfirute limits 1o your physique, even in an
enlunced state. Many people use steroids and look very big and impressive because of i,
but very few users are able o make it 0 the stage of a professional bodybuiding show,

4) How dangerous is an isolated cyele of stervids?

Ansbolic/androgeric sterokls are among the safest drugs availble, at keast n a short-term
sense. Fatal overdose is not reasonably possble, and the negative health changes such as
alterations in cholesterol, blood pressure, hematocrit, and blood cltting (among other things)
are very nilkely to maniest in serious bodly hamm or death afir an Solated cycl. There are
rare deaths fom such things s stroke and fiver cancer in short-term abusers, but such
oceurences are statitically extremely rare in light of the mllons of people that use these.
drugs. Ifyou had to comparatively rate the acute risks of AAS abuse, they woud be gy
igher bt less than narcotics.

5) How dangerous is long-term stervid use?

The long-term wse of steroids for nonmedical reasons can be a significantly unhealihy
‘practice. Tt has been difficul, however, to quanify the exact risk. The main issue s the fact
that AAS abuse can promote heart discase, the number one kiler of men. Heart disease is a
slow progressive discase, which may build for decades wihout symptons. Steroid abuse
oy skt e st pocess of plague depositon in the arteries, and also induce other
hanges stroke or }:m attack.
n “death finally occurs, however, it will be difficult for a medical examiner to pinpoint
the cause; too many variabkes play a roke in the etiobogy of cardiovascular discase v
majority of deaths where AAS have conributed go uneporied for this reason. The exact
mortalty rates of long-tenn steroid abusers have, lkewise, been diffcut o cakcubte.
According to one popuation-based study; steroid abusers had a 4.6 fimes greater risk of
early death fiom all causes inchuding suicide compared to non-users.3” It is unknown,
however, how applicable this mumber i to the fillsteroid-using population. It is especily
inportant to closely monitor cardiovascuar disease and other healh isk fictors if long-term
steroid use s practice you wil fllow,

6) Can steroids be used to enhance an athletic career safely?

The nonmedical use of AAS by defintion cannot be defined as a safe practice. However. it



can be argued that anabolic/androgenic steroids can be wsed wih high rektive safety, even
over a period of muny years. The gidelines of sieroid ham reduction are important fo
minimizing the negative heakh effects of these drugs. Provided an individual follows these
idelines and is careful with drug selection, dosages, and durations of take, follows a dict
v i st s, chosterol s refed cobydrtes,sthely s wih b

. and
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heallh risks. It takes a great deal of involement and plamning to use AAS in this e,
which i abways adsed.

7) What are the safest steroids for men?

Testosterone, whatever the form, tends to be the safest steroid for men. When the dose
remmins within the moderately supratherapeic range (such as 200-400 me of an injectable
testosterone ester per week), alerations in cardiovascular risks factors are noticed, but not
extreme. Some of his has to do with the benefiial cardiovaseular effeets of estrogen i men.
Ao considered fily safe: are the common injectable steroids boklenone, androlone, and
methenolone. Isolating your use to these drugs i recommended over using the fillspectrum
of oraland injectable seroids.

8) What steroids will not cause hair loss?

For those with a genetc predispositon to hair oss, all anabolic/androgenic steroids are
capable of accelerating the process. Slowing the onset of this during AAS use requires a
focus on reducing reative androgenicty in the scalp. This can be acconplihed with the wse
of predominantly anabolic drugs such as nandrolone, oxandrolone, or methenolone.
Altermately, moderate doses of estosterone can be used with finasteride, a drug tht reduces.
DHT comversion (and androgenic anplification) in the scalp. Stil, those genctically prone to
hair loss can have problems with any steroid, and are always advised to limit dosing, drug
ke durations, and monitor eff irine clos

9) What are the safest steroids for womes

Women are gencrally most_concerned with the virizng (masculinizng) cfiects of
ambolic/androgenic steroids. The least vrizing agents are those with the highest rektive
ambolic to androgenic efféct, such as mandrolone, oxandrolone, and methenolore. Care
st aways be taken, however,as all AAS are based on e sex steroids, and s such can
cause muscuiinizing effects in women.

10) Should I mtate my stervids every few weeks to prevent receptor
downregulation?

o, this i ot necessary. Anaboic/androgerse teroids all work primaily by attaching o and
activaing the same receptor. As such, you do not gain anything by swiching o a new
compound that works v stimuating the same receptor. If tokerance were induced by one
AAS compound, it woukl be extended 10 all compounds. The phateau effet that s noticed
6-8 weeks info most cycks i poorly understood, but likely rebied to the new metabol:
Jimis phaced on muscle cell uxler the inflence ofa certain AAS dosages, not insersitty 0
AAS. Classic downregulation does not oceur with these drugs, and even if i di, rotating
sterokls woukd not prevent .

11) Howlikely am 1 to find real steroids on the black market? Does it matter?

Alhough exact figwes are diffcut 1o calculate, real phammceutical anabolic/androgenic
steroils are estiated 1o represent half or less of the products commonly circulated on the
biack market. In many regions this fiae rmay be below 25%. The majoriy of products sokd
presetly are countertéit copies of real AAS, or products made and libeled by uderground
aboratories. It does matter, because the qualy of nonmedical AAS cannot be ensured.

“These products are generally ot advised for use. Given the potential isues with drug safety,
it worthwhik 10 spend the extra time and money on seroid products you can be assured
cane ffom kegiinate phanmaceutical chanmels

12) What do the anabolic and androgenic reference numbers under the profile for
each steroid meas




These mrbers come from carly studies measuring the efect of each steroid on certain
muscle and sex organ tissues of animal, usually mice. These mubers are usefl for assessing
the reatve ansbolic to androgenic balance of each drug in humans. They are not as aceurate
at assessing the total muscle buiding potential of each steroid, however, and shoukd not be
taken as absolute ratings of potency.
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Understanding Blood Tests

“The abuse of anabolic/androgenic steroids can have a number of potentil egive bealth
consequences, most conmonly with regard to cardiovascuar and fier heakh, These issues,
however, can alost abways be identfied in blood work well before physical synptoms
‘become apparent. Cardiovascular disease, for example, is a disease that can take decades to
progress. Cholesterol and triglyceride mmg can be used to identify and control carly risk
fuctors and decisions that woud support the discase over fine. Liver danuge & abo
gencrally obvious in liver enzyme fesis el e s b Visbly noticeable to the
person. The same holds frue for many arcas of general heath. If you are using steroids, the
reguar assessment of heakth with blood work, and the adjustment of therapy when the resus
call for i,  regarded as the most effective srategy for reducing healih risks,

Blood tests with regard to anabolic/androgeric steroids are wsually conducted in three
separate phases. The first phase looks at your health before seroid use. This i done to asses.
‘your curent condition and risks before any therapy s iniated, and fo set baselines for hter
comparion. The next is on-cycke festing, which is wsed o assess the direct inpact of the
ambolic/androgenic steroid s (what the drugs are actally doing to your body whik they
are being taken). The kiter phase of testing is the follow-up, which i conducted to ensure
your origial sate of good health s been restored once the drugs are no longer in the body.
We generally refer to these three phases of testing as Baseiine, On-Cycle, and Post-Cycle,
respectively.

Bascline (Pre-cycle):

Bascline (pre-cyck) esting s generally very broad. This s done to nake sure there are no
underlying health condiions that mmy be worsened by anabole steroids, and to have a
bascline for detenmining the on-cycle and posi-cycke mpact. To begin wih, a profe of
steroid hormnes (male users only) s done to idenfy the curent ratural state, This can be
especialy important to know for post-cycke follow wp, as the range of what i considercd
nomal for testosterone on a standard blood test can be quit broad. If you started on the
high end of noml, for exanpie, you might want to ke sure you are not stuck on the low
end of normal following your cyele. A ull ver panel s usuall conducted as well, especially
if hepatotoxic oral or injectable steroids are planned. Since cardiovascular disease is one of
the most tangbie risks with long-term steroid e, lpid profling i always important, and i
ustally conducted here and during all other phuses of testing. Addifonal, other general
murkers of healih are generally exanined here inchuding blood, kidney, clctrolytes, minerals,
ghcose, and prostate.

Checklist :
Hormone (Steroid)

Lipids (Standard Full Set)
Full Liver Panel

Blood



Kidney

Electrolytes, Minerals, and Ghucose

On-Cycle:

Omeyeke testing s usually conducted 3 10 4 weeks afier steroid therapy began. The
individual will generally look at those indicators of health most direetly affeted by steroid
use. A ful pid examinaton is conducted, and s ofien regarded as the single most important
set of heallhtess that can be intated. It i here that the cardiovascuar impact of the sterokls
will begin to become apparert. One shoud give special consileraton to what these results
mmy mean for their health decades down the road if this type of steroid cycke & to be
repeated many tims over many years. If epatoloni drugs are being wsed, a ful ver panel
wil be examined. It i akso recommended fo examine other general healh markers here such
as blood, kidney, ekctrolyes, minerals, and ghicose.

Lipids (Standard Full Set)

Liver Panel, i taking hepatotoxic steroid(s)
Blood

Kidney

Blectrolytes, Minerals, and Glucose:

Post-Cycle

During the post-cyck: testing phase i is common to once again book fist at the make steroid
hormones. The hope here i fo obtain values that closcly mior your pretreatmen. kv
Note that there will aivays be some variation based on the time of the day, and even in the
day-to-day resuls. An exact mtch i probably not feasble. It i alo considered a good idea
o look at piuiary LH and FSH, because iftestosteron levels come back low it will give
you and your physician a better unlersanding of the cawse. High LFSH and low

may sinply indicate that your testicls have not yet illy
restored their mass. Abermatey, low LHFSH can indiate secordary hypogorads, which
s offen cause to iniate corrective therapy wih an endocrinologist. A run of other geeral
murkers of health are also wsually conducted here inchuing lpids, ver, blood, kidney,
clecirolytes, minerals, gheose, and prostate.

Checklist (Minimum):
Hormone (Steroid, LHFFSH)

Lipids (Standard Full Set)
Liver Panel, i taking hepatotoxic steroid(s)
Blood

Electrolytes, Mincrals, and Ghucose:

Blood Tests by Category



Hormone

Stervid (male)
Steroid (male)
Test Name Reference Range
Testosterone, Total 241-827 ng/dL
Testosterone, Free 87-25.1 pg/mL
Estradiol 1053 pg/mL

LH/FSH Panel (male)

Test Name Reference Range
LH 2598 L
FSH 1250 (U8
Thyroid
Test Name Reference Range
TSH 3555 ulU/mL
Thyroxine (T4) 45120 ug/dL
T3 Uptake 2439 %
Free thyroxine index 1249
Steroid:

“This set of testing shouid look at both oial and fce testosierone. The former measure is
most conmonly used by physicians to identify the androgen level and determine ifthere s a.
meed for therapy. The hier measure actially reprsenis the fraction of bioavaible
(inmediely acive) tesiosterone in the body, and i comsequently regarded as more
inporiant for assessing the present siate of androgeniity. Estradiol is the principke active
form of estrogen in the body, and has roks both n potentil side effécts (gynecomnstia,
water/fit_retention) and homone bakance. This & the estrogen marker nmst ofien
recommended during hormone profling

LH/FSH Panel:

Ltenimg foms: (L) and ik st homone (FSH) are rsporsble o
stimubting testosterone production and spemmiogenesis i the festes. These meas
ot reovant when vkt th cae nd potetal ratent ptors fr pogadim
not the short-term health inpact of amabolic-steroid use. The short-term suppression of
LH/FSH is expected with anabolc/androgenic steroid administration

Thyroid:
It i regarded as inportan to get a baseline measure of thyroid activiy, wsually once per
year. Follow up tests during and afler steroid wse may be an expense some view as
umccessary. Anabolic/androgenic steroid e is unlkely to permanently affeet thyrod
finction, but mmy skghtly clevate thyroid evels during therapy. A misdiagnosis of
hyperthyroidism (overactive thyroid) i sometimes made i fight of these clevated mumbers.
“The efiet of anabolc/androgenic steroid use on thyroxd levels shouid be taken into account
before treatment for hyperthyroid s ordered.

Lipids (Cardiovascular)



Anabolic/androgeric sterokls can have strong adverse effets on lipids. The abuse of
anabolic/androgenic steroids (particuarly long-term abuse) can, lkewise, increase the risk
for developing cardiovascular disease as assessed by these variables. Mitiating these riks
with the carefil examiation of the pid profie i regarded as one ofthe most findamental of
all steroid-reited blood tests. Whik far fom comprehensive wilh regard to assessing total
heart disease rik, a fill pane] examining the variables below (and comparing them 10 your
bascline vales) can provide a good smpshot of the cardiovascubr inpact of
anabolic/androgenic steroid use. It & iportant to measure your blood fpils orly afier 12
bours of fisting, as food inake can skew the outcome of some measures (partculrly
trigycerides).

Standard Full Set
Test Name Reference Range
Triglycerides o149 ma/dL
Cholesterol, Total 100-199 ma/dL
HDL Cholesterol >40 ma/dL
VLDL Cholesterol 540 mg/dL
LDL Cholesterol <100 mg/dL
LDL/HDL Ratio <36
LDL/HDL Ratio Risk Assessment men women
1/2 Average Risk 10 15
Average Risk 36 32
2X Average Risk 63 50
3X Average Risk 80 61
Additional Testing
Test Name Reference Range
Coreactive Protein <5 mg/dL
Homocysteine (0-30 years) 4681 umol/L
Men (30-59) 63112 umol/L
Women (30-59) 4579 umol/L
>59 years 58119 umol/L

Apo Ratio Testing

Apolipoproteins men women
apoB/apoA- Ratio <9 <8

Apo Ratio Risk Assessment men women
Low Risk <7 <6
Average Risk 79 58
High >9 >8

Standard Full Set:
“This & a standard il ipid panel examination. Idealy, all values shoukd be kept within the
nomal ranges at alltines during steroid therapy: Note that the LDUHDL ratio is regarded
as the most important measure of the serum pk tests, s it reflects the ongoing bakince
between phigue depositon (LDL) and removal (HDL) in the arteries. The LDL/HDL rath is
used to more closely assess heart disease risk in individuals that have elevated LDL or total
cholesterolkeveks.



Additional

Coreactive protein and homocysteine are two addifonal markers that are important o
examining cardiovascuar health, C-reactive protein is 1 key indicator of infarrmation in the
body; and homocysteine is imohed in blood clotting and LDL choleterol oxidaton. Tt is
also advisable to arables n your

/\pahpopn)\:'m o tsing  ako oonrded. Affugh ot cormory s in e

OFcandiascur dscao K tn cholesteol e, Apolpoproten B (apoB) & fund
all LDL particks, and s responsble for attaching these fpoproteins (o the artery walk.
Apolpoprotein A-T (apoA-1) i found mainly in HDL particks, and is responsble for
iniating beneficial reverse choesterol transport. ApoA-I enables the HDL particks to pull
choleterol from the artery wals and transport them back to the lver, The rato of apoB to
apoA-1, therefore, appears 10 reflct a much truer measure of the bakance of potentially
atherogenic and antatherogenic partices n the blood. A rato above 9 s generally regarded

indicative of increased cardiovascular disease risk. Lower ratios reflct. reduced
cardiovascular dicase risk assessies.

To Find A Testing Lab Near You, Visit:

wiw.HRT-Labs.com

Liver Function

Test Name Reference Range

Albumin 3555 o/dL
Globulin 1545 9/l
Total Protein 6085 o/dL
Bilirubin 0112 ma/dL
GGT (Gamma GT) <50 WA
ALP (Alkaline Phosphatase) 251150 L
AST (5GOT) 040 L
ALT (SGPT) 055 L

Afill lver panel s important to assessing hepatic strain. The two markers of ver stress most
commonly elevated in abusers of anabobc/androgeric steroids are the enzymes alanine
amino-transferase (ALT) and aspartate: amino-transferase (AST). ALT and AST are
necessary to amino acid metabolism n the liver, and will leak into the bloodstream s the
Tiver becomes inflamed or damged. These two enzymes are generally regarded as important
indicators of early steroid-induced fiver toxicity. There have been cases in which substantial
Tiver dmmg has nccuned without substantial elevations. III ALT and AST, however, 50 a
enzyme values i

Alkaline phosphatase (ALP) and gamma-ghtamylranspeptidase (GGT) are known as
cholestati liver enzymes, which mean they diminish or stop the flow of bie (a greenish flid
that aids digestion and is produced in the fiver). ALP and GGT are inportant markers of iver
health during steroid use, and shoud be inchxled in reguiar blood testing. Ekevations in ALP
and GGT can indicate bile duct obstruction (infrahepatic chokestask), which reers o a
condion where the liver can no longer properly transport and metabolize bik. Inrahepatic
choletasis i a_potentall very serious mmniéstation of steroid-induced ver foxicity, so
clevations in ALP and GGT shoukd ot be diregarded.

Mild clevations in ALT and AST may be caused by muscle dammge (exercise) and not
sterokl-induced fiver toxicity. A conparison to baseline kvels wil be important in
determining the cause. If the only fictor that has changed s the additon of a hepatotoxic
ambolic steroid (triing i otherwise steady), the drug i kel to blme. It is important to
remember that ALP and GGT are not ahways elevated with early lver strain. Therefore, the
clevation of any hepatic markers above the reference range (even ifonly ALT and AST) can
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risk.

Muscle Enzyme
Test Name Reference Range
Creatine Kinase 38174 ulL

The creatine kinase (CK) enzyme s used as a marker of muscle breakdown, kidney
damage, and heart damage. High levels usually indicate heart atack or other organ trauna.
“This enzyme can also become ekevated with exercise that breaks down muscle tissue,
especially intense endurance or resistance training. Flevated CK levels caused by high
intensiy traning are often mistaken for organ damage. Its important o frther examine other
markers of kidney and heart heath before such a detemmination is made. Note that creatine
Kinase levels may also be useful in detemining iffver strain or heavy training i the cause of
mild elevations i fiver enzymes ALT and AST. Slight increases in ALT and AST caused by
muscle danage wil usuall coincide with clevated CK and norral ALP and GGT leveks

Blood
Test Name Reference Range
WeC 411 KMcL
RBC 81-103 L
Platelet Count 130-400 KMcL
Hemoglobin 1347 9/l
Hematocrit 407503 (men) %
36,1443 (women) %

Al blood count i one of the most cormmonly run blood tests, and can give you a good
snapshot of overall healh in many regards. A fill blood cell test will give you a measure of
‘white cell count (responsble for fighting infecton), pltelet count (vial o blood cloting and
healing), and red blood cell count (responsible for camying oxygen). Red and whit cell
couts wil be fither subdivided into various individual measurements, ofien referred to as a
diffrential el count. Hemoglobin s the specific camir of gases in red cefk, and hematocrit
s a measure of the percentage of red blood cell in the total blood vokume. Due to their
a&as on erythropoiesis, anabolic steroids tend o increase red blood cell count, hematocrt,
this may (aerobic) capaciy,

lood cel does the thickness of the blood. Elevated

hematocrit can increase the risk of heart attack o stroke.

Kidney
Test Name Reference Range
Uric acid 3070 mg/dL
Creatinine 515 mg/dL
BUN 526 mg/dL
BUN/creatinine ratio 527

“This panel of tests looks at three prinary waste products fltered and excreted through the
Kidneys, wea, wic acid, and creatinine, Problems here can indicate serious under

problems with kidney finction. Note that Blood Urea Nitrogen (BUN) i ofien ekevted with
excess protein consumption, and s wsed by many physicians as an indcator that too much
protein for meat or creatine
sunnlementation can ako elevate creatinine levek. diminishine the value of blood creatinine:




testing as a murker of kidney health. Electrolyte, mineral, and fisting gheose festing i
importan to firther assessing kidney health, and i advised in additon to the above kidney
markers. A quick urie sereen for pH, specific graviy, and the presence of sugr, blood, and
Ketones is aso avaikble at most physicians” offies, and is generally advised alongside blood
work when .

Electrolytes, Minerals, and Glucose

Test Name Reference Range.
Sodium 136-146 mEg/L
Potassium 3652 mEg/L
Chloride 98109 mEq/L
Bicarbonate (carbon dioxide) 2130 mEa/L
Phosphorous 2545 m/dL
Calcium 85105 ma/dL
Iron 35185 meg/dL
Glucose (fasting) 70-110 mg/dL

Electrolyte kevels are exarmined to help detect problens wih the fiid and clectrolyte balance.
Abnormal vakes may reflect something as smal as sodium or potassim deficency. or
more serious condition such as kidney discase. A variety of other healh issues mmy ako
become apparent by looking at both clecirolyte and mincral levels, giving them somewhat
broad progpostic vaue. Fasting ghcose is also examined to determie if the individal may
be Inpogheerc (o bod sug) or peghceri (g bood s, Probes i

dibets, purcrett: dscas, ver dcase, Ky BARe, o octe s
tate

Test Name Reference Range

PSA, serum 0040 ng/mL

Prostate-specifc antgen (PSA) i & protein produced by cels i the prostate ghl. s levels
can become ekevated in cases of benign prostate hypertrophy or prostate cancer. Whi it
remmins wnknown if elevating the level of androgens in the body with anabolc/androgenic
sterokls can increase the rik of prostate cancer, it i known that this disease can be
progressed by clevated hormone (androgen and estrogen) level. The PSA test s regarded
a5 an inportant diagnostic tool for screening individual prostate cancer risk. IfPSA levels are
elevated, most willadvise against using anabol/androgerie steroids.

Individual Heath Markers Defined

Alanine amino-transferase (ALT): An enzyme produced prinariy in the fver but abo in
other tissues. ALT s imohed in amino acid and protein metabolism Used as a prinary
ihutamic iPT).

Albumin: The main protein that circulates in the blood. Produced in the liver and has
antioxidant properties. Transports certain hormones, vitamins, and minerals, and plays a roke
i water bakance. Used as an indicator of ver health. Higher levels are optial

Alkaline Phosphatase (ALP): A fanily of cholestatic enzymes produced mainy i the iver,
but ko in the itesties, kidneys, and bone. Used as a marker of hepatic strain, offen refting
1o discase ofthe bie s,

Apolipoprotein A-I (apoA-): A corstituent of HDL (good) cholesterol, apoA-1 i
responsble for iniating beneficial reverse chokesterol transport. This process pulls
cholesterol partices ffom the artery walls and transport them back to the liver. Higher levels
are optimal.



Apolipoprotein B (apoB): A constituent of LDL (bad) cholesterol, apoB s responsible for
attaching these lipoproteins to artery walks. ApoB s a promoter of fatty plaque deposits in
the arteries. Lower levels are optiral.

Aspartate amino-transferase (AST): An enzyme produced prinariy in the fiver but also
inmusce tisue. AST is imvohved in amino acid and protein metabolism Used as a marker of
epatic strin, akbough it i considered less specifc than ALT tesing. Ao called Serum
Giutamic-Oxalocetic Transamimse (SGOT).

Basophils: A type of whie blood cell. Action not fily understood, but cels are known to
cany histamine, heparin, and serofonin. Levels are ekvated wih allere reaction and
parasitc infection.

Bicarbonate: A measure of carbon dioxide content in the blood, and a common marker of
the acid-base balance.

Bilirubin: A waste product mude fom the breakdown of red blood celk. Excreted ito the
bie. Regrded as an important indicator of ver health. Eevated levels i the blood indiate
Tver oxicty:

Blood Urea Nitrogen (BUN): A waste product from the breakdown of proteins, ftered
and excreted through the kidneys. Elevated kevels may indicate @ mumber of problems
inchuding excessive protein itake, kidney damage, dehycration, heart fikre, or reduced
production of digestive enzymes. Low kvels may be indicative of many things inchling
malbutriion or lver damage.

BUN/Creatinine Ratio: The ratio of Blood Urea Nitrogen to Creatinine, used as a marker
ofkidney and liver heakth.

Cereactive Protein (CRP): A key rarker of infammtion in the body: Flevated levels may
indicate increased risk of cardiovasculr disease or stroke.

Carbon Dioxide (CO2): Byproduct of respiration, and a common marker of the acid-base
‘balance. See ako Bicarbonate.

Calciun: Electrolyte involved in a myriad of body finctions inclding bone meabolism,
‘protein utilization, muscle and nervous system finctioning, cardiovascular finctioning, blood.
clotting, and nutrient transpor.

Chloride: Ekctrolyte involved in the regulation of water balance. Elevated levels may
indicate a mumber of things inchuing anemia, dehydration, excess salt consunption, and
hyperthyroid. Low kevels nay indicate heart or kidney faikre, severe vomiting, or a number
of other health conditons

Cholesterol, Total: A measerure of all factons of choksterol n the blood (LDL, VLDL,
and HDL). High total cholesterol i regarded as a is factor for cardiovascuiar discase.

Cholesterol, HDL: A meastre of the benefical high-density lpoprotein (HDL) fiaction of
chokserol i s eove phge deoses fomarers. High kvl e optl Low
levels nay be found in cardiovascuiar dise

Cholesterol, LDL: A measure of he low-densiy lpoprotein (LDL) fracton of cholesterol
“This i the prinary atherogenic particl, meaning i tends to promote the formution of phique
deposis in the arteris. Low kevels are optimul

Cholesterol, VLDL: A meastre of the very low-density lpoprotein (LDL) faction of
cholesterol. VLDL contains the highest amount of trigherkles. Considered an atherogeni
(“bad) cholesterol particke. Lower leves are optimal

Cholesterol, LDL/HDL Ratio: A measure of the primary atherogenic particke (LDL) in
relation o the primury antiatherogeric particke (HDL). This rato & generally considered the
most important cholesterol test vae for assessing cardiovascubr disease risk. A low rato &
desirable.

Creatine Kinase: An enzvme found larsely in the heart and muscle. and resnonsible for



converting creatine to phosphocreatine. Eevated levels may be linked to a number of things.
inchuding heart attack, kindey filure, or sever muscl damunge.

Creatinine: A waste product of muscle metabolism. Low kevels may indicate kidney
disease, maluriton, or fver disease. High levels may indicate a mavber of thigs inchding
reduced kidney finction or miscle degeneration. Creatine supplemertation may ko elevate
creatinine leves.

Eosinophils: A type of whit blood cell. Siir to basophis, eosinophis are sed by the
body 10 protect against allergy and parasits. Levels are elevated with inection, and are low
with good health.

Esradiol Te pripe st fom of stogen, Hih vl can e asocaed il vt
i gynecomastia (men). Ao plays a role in prostate hypertrophy.
Low e o caade b sxsociiod i bercaed heatdocas 1ok

Follice Stimulating Hormone (FSH): A pititary homone imohved in reproduction. Tn
men, FSH is mainly responsible for supporting spermatogenesis. In women it supports
owation.

Gamma-Glutamyl Transpeptidase (GGT): A cholstatic ezyme produced in the bile
ducts. GGT is ivolved in gltathione metabolism and the transport of amino acids and
peptides. Used as a nurker of hepaic strain

Globulin: A blood protein similr o albunin. Globuin s responsble for transporting certain
bomones, lipids, metak, and antbodics. Levels may be ckvated in nany conditons.
inchuling chronic infectors, licr diease, arthis, cancer, or hpus. Lower kvels may be
found with a mumber of condiions inchling suppressed imnune system, maluirion,
mubsorption, and fver or kidney discase.

Glucose (fasting): Glucose is the product of carbohydrate metabolism and the primary
source of energy for most cells in the body. Fasting gicose levels are ekevated ina mumber
of condiions inchxling diabetes, iver disease, metabolic syndromme, pancreatis, dieting, and
siress. Low fisted gheose kvels may indicate lier discase, overproduction of insulin,
hypothyroidism or other diseases.

Hematoerit: A measure of the percentage of red cells in the blood. Low kevels indicate an
anemic. condition. High kevels may indicate @ mmber of things including dehycration,
increased red cell breakdown in the spleen, cardiovascular disease, o respiatory disease.
Anaboli steroils may also increase hematocril.

Hemoglobin: A constitent of red blood cells, and the main carrir of oxygen and carbon
dioxide in the blood. Levels may be suppressed with a nurber of conditons inchding
malbuirifon, makbsorption, and anemia. High levels may indicate many things inchling
dehydration, cardiovascular discase, o respiratory disease. Anabolic steroids may ao
increase hemoghobin keveks.

Homoeysteine: A compound formed fiom the metabolism of the amino acid me
Involed in blood chottng and LDL chokesirol oxidation. Elevated evels of homocysicine
indicate an increased risk of cardiovascular dicase and stroke.

Tron: for many Juding the formation of
proteins, and the transport of oxyzen. Flevated levels may be caused by many conditions
inchuding certain forms of anei, liver damage, hepatts, iron posoring. o viamin B6 or
BI2 deficiency. Low kevels can indicate a munber of things inchuling gastrointestinal blood
loss, or dieary iron defi

Lactic Acid Dehydrogenase (LDH): An inracelilar enzyme found in many tissues
inchuding the kidney, heart, skeletal muscle, brain, liver, and lungs. Used as a marker of tissue.
damge. High levels are found in many conditons including heart attack, anemia, low blood
pressure,stroke, liver discase, musche njry, museuar dystrophy, and pancreats

Luteinizing Hormone (LH): A plmlzr) homone responsble for me stimation of
testosterone the testes (men). LE




Lymphocytes: A type of white blood cell. Primary role s to figt vialinfection. Levels are:
elevated with active infection. Low levels are associated with suppressed imme system or
active bacterial nfecton (noted by elevated newrophis).

Mean Corpuscular Volume (MCV): A measure of the size of red blood cells, determined
by measuring the volume ofa single red blood cell. Usefil in determining the cause of anemia.
Hevated levels may reflect a number of things inclding a deficiency of vitanin BS or flic
acid. Low levels may reflect ron deficiency, or other causes.

Mean Corpuscular Hemwjnlln (MCH): A moasure of the average weight of the
blood cel

Mean Corpuscular Hemoglobin Concentration (MCHO): A measire of the average

o, anemia, Low kvels nay indicate blood loss, B6 or ron deficircy, or oher causes.

Monocytes: A type of whie blood cell Primary roke & to fight severe infection ot
suffciently counered by lymphocytes and neurophis. Levels can be elevated with a mumber
ofthings inchxling chronic infection and certain cancers. Low kevels indicate good health

Neuttophil: Ay of e bloodcl ko knnmas ey, T prray it sl
used by the body o fight bacterial infection. Levels are elevated with ifection. May be
ppressd i compromsed e e or bore Ao

Phosphorous: An abundant elctrolyte imolved in a number of body finctons incluing the

utliztion of carbohydrates, fts, and proteins for celular muintenence, repair, and growth,

the production ATP for the storage of celliar energy, the transport of calcium, the
pressure, and heartbeat regubriy.

Platelet Count: A measure of the concentration of platelts (also known as thrombocytes)
in the blood. Platelts are involved in blood cloting and protect against excessive bleeding.
Elevated levels may be linked with 2 muber of things inchaling dehydration. Low kevels are:
found in suppressed immune system finctioning. drug reactions, or deficiencies of viamin
BI2 or folc acd, or may have other causes.

Potassium: A key electrolyte necessary for nerve and muscle finction, and the transport of

and waste products in and out o cells. Along with sodium it heps maintain the ackd-

base balance and osmotic pressure. High levels may be caused by a mumber of things
tailre, metabolic y . and red blood

Prolactin: A reproductive hormone invoived specifically in latation. Prolactin is sometimes
(but ot commonl) eleated inscro abusers, and may be lked 0 estogen excess or
ted p indicate the pituitary.

Pros SA): A protein found i ls. Used as a sereening for
prosets caer ek Fivaet I e an icreased risk of developing prostte cancer
although do not assure

Red Blood Cell Count: A measure of the total concentration of red blood cells, responsible:
or transporting oxygen and carbon dioxide in the bodly: High red cell counts are scen with a
nunber of condifions incheling heart discase, dehydration, or puimorary fbrosis. Low levels

be nked to many things inchxling anema, bone mamow fiikre, red blood call
destruction, bleedin, leukeria, and mmition.

Red Cell Distribution Width (RDW): A measure of the varkiion in size between red
blood cls. Usefil in evahating the cause of, and therapy for, anemia. llueused vales may
indicate a rumber of things inchuling vitamin BI2, folic acid, or ion deficienc

Sodium: An abundant electrolyte necessary for many finctions inchaling the mterance of
osmotic pressure, acid-base balance, and nerve impuse activiy. Disturbances in the sodim
level may be caused by minor things incheing excessive sweating. vomiting, diarhea, water
intake, or very serious condiions inchxling heart, kidney, or iver disease.

T3 Uptake: Thi test measures the level of wsturated thyroxine binding lobuiin (2 carrer
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hyperthyroidism (overactive thyroid),lver disease, cancer, and decreased kg finction. Low
evels may be indicative of hypothyrokdim (under active thyroid), excess estrogen kvels,
pregancy, or other causes.

Testosterone, Total: The measure of both ubound (active) and bound (imctive) portons.
oftestosterone inthe blood.

Testosterone, Free: The measure of fiee (wbowx) testosterone i the blood. This
represents the total amount of testosterone mmediately avaible to tissues.

“Thyroid-Stimulating Hormone (TSH): A pitiary hormone responsible for stimuating the
rekease of thyroid hormones.

Thyroxine (T4): The more abundan of the two mjor thyroid hormones (T3 and T4). T4
serves mainly as a reservoir for the more active thyroid hormone (T3). which helps o
stabiize and regalate thyroid supply. This i a key mrker of the state of thyroid heath (low;
noml, or overactiv).

Thyroxine, Free Index: This measure is a caleukation of the amount of ubound (free) T4 in
the blood. This is a key marker of the state of thyroid actvity (ow, normal or overactive).

Total Prfen: A ez of et senun procn corcenraton, iy i axd
globun. Serum proteins are importart 1o the finction and supply of enzymes, borm

s, and snbodis, and s ply ok A h water and i e Low
levels may indicate a nunber of things inchxling muinutriton, fier disease, malabsorption,
diarrhea, or severe bum injury. Elevated levels may indicate infection, liver damage, or other
disease.

Triglycerides: The main storage form of ftty acids in the body. May be metabolized and
wed for energy. Flevated trighceride levels my contribute to hardening of the arteries
(atherosclerosis), and increase the risk of heart discase or stroke. Low levels are optinal.

Urea: (see Blood Urea Nitrogen)

Uric Acid: The wasie produet of purine metabolismy which i fitered and excreted through
the kidneys. Elevated levels may indicate a rumber of things inchuding gout, infection, kidney
damage, and excessive proten intake. Low kvels may indicate kidney damuge, mbuiriton,
liver darmge, or other causes.

‘White Blood Cell Count: A measure of the total concentration of whie blood cells (ako
known as.kkocytes), responsile for fighting infection and protecting the body fom
pathogens. A differental measure of white blood cells i usually ako taken inchling
neutrophil, eosinopi, basophis, lymphocytes, and monocytes. Levels may be eleated
with certan nfctions or allerge condiors.

Harm Reduction / Safer Use Guidelines

Hamn reduction s a concept among healtheare workers that secks to reduce the negitive
health consequences of drug abuse. The principkes of harm reducton cal for an acceptance
ofthe fict that, good or bad, ilicit drugs exit n today’s socity. Instead of ignoring drug
users, harm reduction practiioners actively work wilh them (o promote safer use strategies
and decrease the healh dannge of drug abuse. The effort of ham reduction i always
elping, not judging, the individual. Akthough previously focused exclusively on narcoic drugs
of abuse, hamm redueton principles can (and shoud) ako be developed for steroid users,
oup that rarely has the benefi of ll physician oversight in s drug prograns. Inan effor to
futher this goal, ANABOLICS as outined the following principles of steroidham
reduction. If followed, these principls shoukd measurably reduce the negative health impact
of steroid use, making it a safer (akhough not completely saf) practice.

Princinlos of Anahalic Stornid Harm Roduction



1. Avoid Counterfeit and Underground Steroids. Anabolic steroids produced by ilicit
manufacturers are ofien of low quality, and may present additional health risks to the user
‘beyond what are presented hyue steroids themselves. Even if they contain actual steroids in
properly libeked doses, underground drugs may contain toxic heavy metals, se dirty raw
Motk or cven cany baceral, sl afcr o of conamton. Prermocecil
drug purty is assured 1o the publc only by an extremely costly tedious, and methodical
process of quality assurance and govemment oversight. There i lite financal and even
gt it e et undrgran g ket podcs ek g 2 ik g
lexels of purity. Counterfeit and underground drugs are not considered equal substtes for
real pharmuceutical products, and shoukd be avoided.

2. Avoid Toxic Oral Stervids. Asile ffom Andriol, Primobokan, and Proviron, every oral
steroid discussed in this reférence book i a c-17 alpha alkyhied compound and shoud be
avoided whenever possibk. Whik there may be a munber of cinical reasons (o prescribe
sicha dug s e doses ey o e ot e g o
Tave significant negative impacts on certain health markers. Their most notable efiet i to
increase the ratio of LDL (bad) to HDL (zood) chokesterol in the body, which fvors
increased phique depositon in the areries. Over time this muy increase the rik of heart
disease. C-17 alpha alkybied steroids are also the drugs exchively associted wih strong
liver stress and (rarely) iver cancer. I njection can be tokrated, and moderate physique or
performunce improvement i the goal, all of the sam resus can be achicved without oral
sterokls. Note that ijectable forms of otherwise oral steroids (such as stanozolol and
mehandrostenolone) should alo be avoiled, as they provide a similar level of hepatic and
of

3. Think of Testosterone First. Of all the anabolc/androgenic. steroids produced,
testosterone esters ke cypionate, enarthate, and Sustanon tend o have the lowest negative

on healh when taken in miscle bukling and performance-enhancing doses.
Testosterone drugs provide a hormone dentical o that already produced in the body,
presenting the same spectrum of physical and physiological effects. Tn addiion to being one
of the most eficent muscle-buikders avaiable, testosterone generally has a posidve (not
negative) effect on bido, supports a posiive mood, and supplements necessary estrogen o
that cholesterol levels are less negatively shifed. The exclisive e of testosterone drugs for
body or performance enhancernent i advised if possibk

4. Limit Yourself to the “Safest” Drugs. Ifthe exclisive use of an injectable testosterone
o fasbi, g s 0 e sat g of ks s avied. OF e bl s,
the following drugs have the lowest cardiovascular strain and are reconmended: Deca
Durabolin (randrolone decanoate), Durabolin (nandrolone. phenylpropionate), quw:e
and Primpbokan Dx
is desired, only Andriol, Primobolan, or Proviron should be used. These drugs are not ¢-17
alpha. alkyhted, and can all provide addiional sterokl activiy without the same kevel of
cardiovascular and hepatic strain seen with ofher common oral steroids including Anadrol
mavar Diarabol and. Wistrol

(stanozolol).

5. Use Health Support Supplements. Anabolkc/androgeric steroid users can help lower
the megative health impact of steroid use wilh the consumption of matwal healih support
supplements. To begin with the negaive cardiovascular effects of these drugs can be offet
(bt 1 3o dege) wih choksierl e, Fh ol & econmended e
sacked wih 3 mber of afer clnaly sl chosrol sppot
clodng recn ten, g powter, el phyosirok, mcn and
puhw:ml. The bended pmmu ‘Lipid Stabil(Moleculr Nusriion) iclees these ngredints
and is recommended. Cholesterol support supplerents shouk be taken at al imes during
anabolic steroid therapy:. Net, those taking oral steroids should be reducing fver strain with
a liver support supplerent._Recommended products include Liver Stabil (Mokecular
Nutriion), Liv-52 (Hinmlaya Drug Conpany), and Essentiak Forte (Avents). One of these:
products shoud be taken at all imes during therapy with hepatotoxi agents

6. Always Cyele Steroids. A steroid cycle usually consits of 6 10 12 weeks of drug wse:
folowed of iz o ferokds.
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hormones your body will educe the production of s own testosterone. Cyclng helps reduce
. awsed by

the risk of

winternupted use of steroids for mny months or years. Cyclng also kts your general
markers of health (such as cholestrol levels, hemmatocri, and blood pressure) reum to their

: reducing the impact may have over time. Those:
il who e araholcanogenc steroils ot g perods of e wiont feeupton
nuna greater risk that these negative changes in heath markers will resut inlong-term healih
issues,

7. Use Reasonable Dosages. High doses of siros are ot ecessary 1o achiove

it muscle growth, especally if moderate physique or performance enhancement is
died A dosgs I of 400 me per ok on iccbks & adveed. In e cas of
festosterone cypionate, 400 mg per week equates o at kast 4 o 5 times the level of
hommne raturally produced in a healihy ke body: Thiskevel of use wil produce dramutic
mscle gain if combined wit proper training and diet. In fict, during the 19705 and 805 the
dosage range of 200-400 me per week was considered *Standard” for the bodybukling use
of estosterone, nandrolone, bokdenone, or methenolone, There s actuall itk real need for
extreme doses of 750-1,000 mg or more of steroid per week, or o supplement an ijectable
base with addional ora. High doses may produce a faster rate of gain, but are generally
ot cost effetive for the extra muscle they provide. Addiionally, high doses of steroids

greatl rain and ide cffect

8. Avoid Aromntase Inhibitors. Aromtase-inhibiting drugs counter estrogenic side effects
by preventing the production of estrogen n the body. Whie an effectve practice, they abo
deprive the body of a hormone that is inportant to cardiovascular health In particubr,
estrogen supports the production of good (FIDL) cholesterol, which means that aromatase
inhibitors may inadvertently increase the cardiovaseular strain of a steroid cycle. If estrogenic
side effects are apparent and a reduction or climination of the offending steroid(s) i not
considered an option, the SERM (Sekective Estrogen Receptor Modulator) drug Nohadex
could be used instead. This drug offers partial estrogenic action i the five, which may allow
it to counter estrogenic side effects without the same negative shif in cholesterol

9. Get Regular Blood Tests. Conprehensive blood testing inchxling an exarmination of
homones, choksterol, blood cell concentrations, and enzymes i the nost usefil tool for
assessing the negative health inpact of steroid use. Changes in chokesterol, for exanpie, can
Ielp quaniify for the user what cffect a partkubar dng reginen is having on their
cardiovascular health. The individual then has the opportunity to better assess long-term risk
it cyle & tobe repete At ik, bood st s b coduced befr 3
cyck i iniated, 3 10 4 weeks info a cycke, and a couple of monihs afier a cycke. This allows
for 1)a baselin for ber comparion; 2) a srapshot of the on-cycle health impact e 3)an
ppor post-cyck.

10. Use Proper Injection Procedures. Carcfl attenion to correet infection procedures
can help elimimte some of the complications assochted wih nonmedical steroid e
Steroids are given via decp inramuscuar injections. The most common sie of applcation &
the upper outer quadrant of the giteus musce, alhough the drugs are akio conmonly
injected to the upper outer thigh and shouder. Site ijections (in smuler muscle groups like
the biceps, triceps, or calf muscles) for cosmetic puposes are discouraged, as they are
technically more diffiult 0 pavigate and more prone to conpiications. Comortabk: njection
vokumes shoukd akso be used, generaly no more than 3 ml per application. Each injection
site should be rotated so that the same muscle i not inected more than once every two.
weeks. A general focus should be made on cleanliness, inchiling the s of akcohol pads on
the vials and skin before injection, and the proper disposal of all needies and empty
vils/ampules afier use.

1. Sterilize. Though never advised, shoukl the chojce be made to use an injectable steroid
of underground origin, an effrt shoukl be made to steiize the solution before use. Ths wil
poe .

55 or

12. Watch Your Diet. Anabolicandrogeric steroids can allow an individual significantly
more ltiude with their diet than normal. The caloric demand typically increases due (o the
effcts of these drugs on muscle mass and metabolism. alowing more caloris 1o be
consumed each day without adding fat mass. Tt & important not to let this latiude affect your
health i a negative way. Remenber, the use of steroids at physique- and perfornance-



enhancing doses s expected 10 cause an wnivorable shifl in cholesterol evels and other
cardiovascular healh markers, fvoring a higher risk of cardiovasculr - disease.
Simitancously fecding your body greater amounts of saturated fit, cholesterol, and sinple
carbohydrates can make the impact of these drugs even worse. Diets low i saturated fits,
cholesterol, and sinple sugars are recommended, and are known to reduce cardiovascular
diease risk. Note, however, that diet alone i not effective at countering the negative
cardiovascular effects of steroxd e, but dieary restrictons can reduce these riss.

13- Abvays Comsder Revard AND Risk I ca be eyt fgor e poerel e
inpact o steroid use when the posiive benefit are so rapid and the negative cor

o emote AL e e of h da,howeter & & vy Iporant o eerber e e of
steroids in doses suffiient to support short term musce gain are virually always going to
have some negative impact on your body. Your chokesterol will shit in an wnfvorabke

direction, your blood pressure may o up a litke bit, and you may ever so slghty thicken the
ventricks in your heart. Your hormones are out of balance when you fake sieroids, which
wil imariably cause other things o g0 out of balance. Sterokl use s rarely dangerous over a
short term period. These homonal drugs are acutely very safe. As use contimes over the
‘years, however, these short-term periods accumiat, and tofal on-cyck fime may become:
very fong. Abways remeniber to conside the risks as well s the rewards of each cyck

Choosing your drug program carcfilly and keeping the negative eficcts of steroid wse i
check over the shor termis the best way to reduce bong termrisks.

Sterilizing Injectable AAS

Anabolic steroid products made by licensed drug mamuficturers have an expectation of
sterity. This i assured by the rigd government regubtions applied to these companies.

Unforiumely. here is no such expectation for counerfei and underground steroid producs.

Most are assembled under condiions that are not sterik. On many occasions, independernt
boratory tests have found bacterial contamination in producis of lii origin. There abo
appears 10 be a slightly higher prevalence of abscess infection and other njection-site
coplications with undergrownd steroids, firther underlying cause for concem. Given ths
risk, it I ing an i ‘unknown

qualty.
Heat Sterilization

“The siplest method to clar a sterokd solution of microorganisms i to heat steriize i, The
typical way to accomplish thisis o place the sterokl vial in an oven for 30 minues (bake at
120°C250°F). You shoukd leave a neede sticking through the rubber top to equalize the
pressure insile the vil or it may break. Note that a higher temperature and duration are
il sod rconpite iyt serfmton, u s ot prctcal o o puposes e
1o the potental degradation of vial components, and possbly even the drug components.
i, the recommended 30 minutes at 120°C/250°F shoukd kil most bacteri, and can be
regarded as a viable harm reduction srategy.

Some people prefer (0 use the top of the stove for heat sterfzation, and submerge their
anabolic steroid vials in a pot of boiling water (100°C/212°F). The vial s kept in the boiing
water for approximately 20-30 minutes. Whie this tenperature is sufficent for kiling many
forms of bacteria and other icroorganism, it i generall not considered the best method of
sterilzation. A higher tenperature should be used. It can aso be diffcut to control the
tenperature if the vial rests on the bottom of the pot, which is in direct contact with the
bumer o heat source. Given these problem, it is prefered to attempt heat steriization inan
oven, as discussed above.

Note that trenbolone appears to break down at fairly low heating temperatures 3™ Its
degradation increases with tenperature and duration. Some degradation may be noiable
even at 100°C/212°F. As such, trenbolone products shoukd be heat steriized unxder slightly
different condifions than those reconmended above. This typically imolves baking the val in
an oven for two hours at 80°C/175°F. Agin, an untached need should be phaced in the
nubber stopper (0 equalize pressre.




Synuge rutrauon

Another way to attempt steiization of a steroid soution  to use  fiter A fer s a device
that uses a menibrane wilh tiny hokes to prevent particks from passing through. The smaller
s bk e e fsthe e . For s i ol i e i e
“These are usally found in45-micron and .22-micron micropour sizes. The .22-micron fter
i e 2 s o the removalof il b arbcter A 45-miron fer
also acceptabl, though more likely to pass certan strains of dimimiive bacterk. Syringe
fiers can be ordered through many muiorder supplers, which can be bcated through
onlne search engines without much difficuly.

222 micron Millipore syringe filter

mmwmﬁrmvgsmmusmysmk First, make sure you have al of the
ssary equpment: a syringe, two needles (minmum), a sterile syring fiter, and a new
sabdmrkmtlfyoummmmgmmmmxwmm.m.uumybepmmbk

cqualing the pressure (you should keave i i the rubber whil drawing fiom the vil). Be
carcf ot to touch criteal surfices (the exposed needle rubber stopper) whik fifering

Begin by drawing the steroid sokion ito the syringe. When you are done, remove
necdle and attach your newly umwrapped syringe fiter. Attach a new needle fo the end of the
fiter, and injec the soution into the new sterile val. The sterike vial and new needle are very.
importan, as using the original components woukd only expose the product to bacteria agiin
Use enough pressure to empy the syringe into the vial. Be carefil, as too much pressure can
break the bindings or fier. The process i slow, especially with a larger syringe or small_22-
micron filer. Provided great care was taken not to contamimte the steroid during the
process,the resuling soktion shoukd b fiee of bacterta

Also, these sterization methods are applcable to oi-based steroids only. Heat sterization
(as outined here) tends o cause the rapid evaporation of sohents/antimicrobial agents in
water-based sterokls. The suspended (instead of dissolved) rature of the partiles akio
makes them likely to jam a syringe fer. Previous testing suggests there s a high prevakence
ofbacteria in counterfeit and underground water-based steroids. ™ Given this, it is generally
advised 1o only use water-based steroids i they have been dispensed through legiimate
supply chameks.




Syringe ﬁnmmn of steroid solution. Use of new (sterile) vial reduces chance of
recontai
Limitations

It is inportant to enphasize that when applied in an uncontrolled envioment swch as a
house or apartment, there i always the possibilty that you my inadvertently contamimic
your wn product whenattenpting o e . Youshou ahvays e siere govesand cean

dea ainati
icroongn, Trey do othing to address oler pocnil healh corvems s 5 k4
presence of heavy metals or unlisted chemicalsdrugs.

Many forms of bacteria akio produce endotoxins or pyrogens, which woukl remin in
soltion even afer fitration or heat terization. Thus, you can notice fever or other adverse:
reaction even wilh no viable bacteria being lef i the soktion. An additoral isue (though
very unlkely) i that certain microorganisim (incheing some vinses and bacteri) are cither
sl enough or hardy enough to remin viable afer these steiization techniques. The safety
mehods described here are highly effective, but not necessarily complete. For the highest
level of safty, i & ahways recommended to fimit your e 1o kegiimate pharmaceutical
prodcts.

. FDA By 1 Report, Fieplix R il 1987,

Undergound ANABOLICS: Willan Liewellyn, Roany Tober. © 2010. Published by Mokeular Nusrion,
Jupiter, FL 33455,

Counterfeit Steroids

As the name inples, counterfei steroids are copies of real anabolic/androgenic steroid
products, which are made ffom ilici producers. These drugs are inended for sale on the
black murket, ulinately 0 consumers who belive they are buying a legiimute
‘pharmaceuticaltem from the labeled conpany. There are many important isues to consiler
wilh the potential use of counterfeit steroids. For one, these products are made by criminal
operations. The contents of such products, by the very nature of these operations, cannot be
verified. I many cases, the countrfeiers will never even use any active steroid at all, and
wil sinply sell an expensive and essentially worthss bottle of iert camier, filrs, and
binders. In other cases, they will substte lower doses or cheaper steroids to muke their
profit margins higher.

Even if'a counterfe does contain the active steroid in question, it iy not be a clean and
safe product. Today, we take for granted the fact that our drug products are nde with
sterile and pure ingredients. We abo give litle thought to aseptic processing techniques,
‘which nunuficture mrdngp'md\m fiee of contamination by harmfil bacteria, vinuses, or
microorganisms. This is especially important with injectable medications, since many of the
human body's ol detmes against inection are bypassed when a drug s introduced
direcly ito the body. The theoretcal risks of ijecting a contaminated drug product are
inumerable, and range fiom sinple injection-sie infection, 1o I threatening

reactions or lness. These risks are i additon to ofher serious contamination risks that coukd
be present in any drug product, injected or otherwise. Counterfeiers very rarely produce
theirsteroids materiaks

As anyone that studies the ilicit anabolk steroid trade knows, high demund and huge profits

offer srong incentive for the manuiciure of counterfit drugs. Over the years, this segment
of the gl business has ally. What was once a sohied to
the Uried Sttescan now be foun i ierally evry comer ofthe gobe. Couereing s a




nny s ik e

Sienicant saes of anylhing valable are diverted fom kgiimute to uderground souces.
Given the miure of drug products, however, the countriei steroid phenomenon i an
especialy important health concem for drug-using bodybuiklers. As the mumber of these
prodixcts grows, 5o too does the marber of reports of kw or no prodet eficacy, or worse,
health consequences incluling abscess, infection, anaphykaxs, and toxicty caused by heavy
metal contaniation.

Prevalence Study

By all estimates, counterféit steroids are very common in all comers of the gobal sterokd
black murket. Given the ilict e in which counterfit steroid products are traded,
however, i & dificu o determine the exact prevalence of these drugs. Analysi reports of
aw enforcement seiares offer an occasioral snapshot of the qualy of steroid saks in a
particular region. One such study was conducted a the Center for Preventative Doping
Research in Cologne, Germany, and involved 70 different anabolc steroids and ancilary
drug products. Allof the samples analyzed were obtained during polce rakls of three ilegl
dealers of anaboli steroids. It i important to emphasize that whik the amount seized s a
fily large sanple for this type of analysis, 70 drug products taken from three dealers is not
sufficient o prove any specific murket trend, owerall counterfeit prevalence, or brand
legiimucy.

Overall, more than one-third (34%) of the 50 anaboli steroids tested did ot have
ingredients that matched thir abels, and were clearly made from liit manuictuers. Of the
faing products, nine were identified as copies of known phammceuical brands, and wou
be considered classic counterfis. These made p 18% of the drug products in invertory by
the amested dealers. The remaining cight (16%) that filed were underground sterod
products, which are discussed separately in tis book. There were six addioral products on
the st that passed testing that were rmade by undergroux] manutictuers (Britsh Dragon,
SB Labs, and Intematioral Phamaceuticaks). In total, kegitinate drug conpanies did not

46% of the steroid products that were being sold by these dealers in Germany.
“The resuks are probably a good reflection of what i happering on the Furopean market in
general. Given the tighter legal controls on steroids in the Unted States, counteriéit and
underground products are expected to make up an even higher percentage of products
ilegally sold i this market.

Visual Inspection

The rescarchers in Cologne Gemmny ako made an imporiant observation. Aside ffom
known underground produs from kbs such as Britsh Dragon, SB Labs, and Inermational
Pharmuceuticas,they noted it was not possibk fo ascertain what product was real and what
was a counterfit upon visual inspection. Whik this group may not have had the experience
or reférence nuteriaks necessary to muke an up-chose product examination, and no prodi
photos were provided in the report fo reference, i docs underlne a problem that the scroid
using community hasbeen noticing for a long fine, mamely cowerféit munuficturing
operations are becoming increasingly sophisticated. Now more than ever it can be diffcut
or someone shopping on the black market to determine product kegitimacy before muking a.
purchase and actually consuming the produc(s).

‘The “Best” Products

OF the confiscated German produs, those that were manuictired in Westem Europe
scemed to offer greater assurance of kegiimacy than those of other regions. Thaikand akio
remmins a conmon source coury for egtimate products not conmonly munufictured in
Westem Ewope incheing oxymetholone and methandrostenolone. This is in great
contradicton o the United States, where regonal products (ULS. and Canada) are those
most ikely 1o be the subject of counterfeiting. Ao, the study showed that the less costly
testosterone products were most likely to be legitimate, even if they originated ouside of
Europe. It appears that, at least by way of these three deakrs, a good deal of legitimate
Karachi Sustanon and Egyptian testosterone enanthate are being imported into Germany. It
s of note that the one fikre of CID enanthate was due to the inchision of Som testosterone:
capiae maddionto the kbckd cranfae, It ksown s s neror o csed
or the product was the subj

‘The “Worst” Products



Perhaps due to high recogriton and demand, all of the Normal Hellas nandrolone decanoate
products tested during this analysis un were determined to be counterfei. These products
were confscated fiom each of the three dealers independently. In all cases, these steroid
products contained testosterone instead of nandrolone decanoate. This i a common
substiution with deviant randrolone products, as low doses of testosterone can provile a
similar evel of anabole effect as randrolone for some wsers, with a simiar low incidence of
side effects. Testosterone s ako much kess expensive to manuficture in comparison t©
nandrolone decanoate. The hope s that many sers will ot be able to ientfy testosterone:
as the content. Norma Hellas Deca, thercfore, remains a product of extremely high risk on
the Furopean and internatioral markets. Great care shoukd be taken to examine any product
closely for the required security fatures shown n this book.

Other Bodybuilding “Ancillary” Drugs

A total of 20 non-steroid dmg: were also tested. All products that would be deﬁmd as
mid),

ok homone calle and soimbine ] tmed ot 10 b et The s e
ower risk in these ancilary drug itens, 1o doubt due to the lower financial incentive for
couterfeiters o duplicate these cheap and easy to access pharmaceutical. The only on-
steroid drugs where there was some subsiition noted were in the e sexual performance
category, which constitute drugs such as Viagra and Cialis. In most of the individual cases the
drugs did test ou as abeked. When they did ful testing. however, it was usually for the
substittion of actve ingredicnts of the same drug fimily. Mak: sexual performance products
are known to be an active arca of countrféiing, so care shoukl be taken when purchasing
these products from licit channels s well

Steroid Analysis Results

Anadrol (oxymetholone):

1. Oxytone 50 mg (SB Labs, Thailnd)
Resu: PASS

2. Oxytone 50 me;(SB Labs, Thaikand)
Resu: PASS

3. Oxytone 50 me;(SB Labs, Thailand)
Resu: PASS

‘Deca (nandrolone decanoate):
1. Norma Hellas (100 mg/ml)
ResultFAIL (testosteronc)

2. Normm Hellas (100 mg/)
Resul: FAIL (testosterone)

3.Norma Hellas (100 mgfml)
Resul: FAIL (testosterone)

4. Norma Helas (100 mg/mL)
Resul: FAIL (testosterone)

5. Decabol 250 (Britsh Dragon, Underground)
ResultFAIL (testosterone)

Dianabol (o
1 Aebol S e, (anh Dspcmary Thaikand)
Resut: FAIL ( ne)

2. Anabol 5 mg (Britsh Dispensary, Thaikand)
Resuit: PASS

3. Ambol 5 mg (Briish Dispensary, Thaiiand)



Result: PASS

4. Danabol DS 10 mg (March, Thaikand)
Result: PASS

5. Danabol DS 10 m (March, Thaikand)
Result: PASS

6. Naposim 5 mg (Terapia, Romania)
Resut: FAIL (methyfestosterone)

e (boldenone
1 Boklabol 200 (3 Dragon. Uldclgm\md)
Resul: PASS

Halotestin (fuoxymesteronc):
1. Fhoxymesterone (IP, Underground)
Resul: PASS

Primoholan (rethenolone enanthate:
1 Primobol 100 (British Dragon, Underground)
Resu: FAIL (randrolone, testosterone)

1 Proviron 25 me
Resu: PASS

‘Sustanon 250 (testosterone mix):

1. Sustanon 250 (Karachi, Pakistan)
PASS

2. Sustanon 250 (N, Egypt)

Resul: FAIL (diflrent testosterones)

3. Sustanon 250 (Nik,
Resui: FAIL (different testosteroncs)

4.Sustanon 250 (Karachi, Pakistan)
Result: PASS

5. Sustanon 250 (Karachi, Pakistan)
Resuit: PASS

6. Sustanon 250 (Karachi, Pakistan) Resul: PASS
7. Sustanon 250 (Karachi, Pakistan)
PASS

8. Sustanon 250 (Karachi, Pakistan)
ASS

9. Sustanon 250 (Karachi, Pakistan)
ult: PASS

Testosterone Cypionate:
1. Testex Prolongatum 125 (Q Pharma, Spain)
Resul: PASS

2. Testabol 200 (British Dragon. Undereround)



Result: FAIL (different test

Testosterone Enanihat
1 Tetobt 150 n‘gnl_ (Pliva, Pakistan)
Resul: PAS!

2, Testosterone Depot 250 (Eiflfingo, Germuny)
Resul: PASS

3. Testosterone Depot 250 (ifelfango, Germany)
Result: PASS

4. Testoviron Depot 250 (Medipharm, Pakistan)
Result: PASS

5. Testoviron Depot 250 (Medipharm Pakistan)
PASS

6. Cidoteston 250 (CID, Fgyp)

Resul: FAIL (inchudes T. cypionate)

7. Cidoteston 250 (CID, Egypt)

Result: PASS

Testosterone Proy
1 Tcslmw un e/ it (srr Tay)
Resu: P

2 Testovis 100 mgm. (SIT, ltay)
Resuit: PASS

3. Testovis 100 meimL (SIT, ltaly)
Resuit: PASS

4. Testovis 100 mgmL (SIT, ltaly)
Resut: PASS

5. Testovis 100 mg/i (SIT, liay)
Resul: PASS

6. Testabol (Britsh Dragon, Underground)
Resu: FAIL (diffrent testosterones)

Trrebol 75 (Brish Dron, Undergroued)
Resu: FAIL (bokdenon, testosterone)

2. Trenabol 100 (Britsh Dragon, Underground)
Resui: FAIL (boldenone, testosterone)

3. Tri-Trenabol 150 (British Dragon, Underground)
Resu: FAIL (trenbolone, estosterone)

4. Trenabol 200 (British Dragon, Underground)
Resul: FAIL (trenbolone, testosterone)

Winstrol (stanozool;
1. Winstrol Depot 50 mg/mL (Zambon, Spain)
Result: PASS

3 Wiinctrl orat S0 il (7o Sraid



Result: PASS

3. Winstrol Depot 50 mg/imL. (Zambon, Spain)
Resut: PASS

4. Stanabol 50 (Briish Dragon, Underground)
Result PASS

Counterfeit Steroid Identification

“This secton pertains to methods for differentating between legitinate. pharmaceutical
products and ilegiinte copies (countereis). Before we begin, I need to remind you that
couterfeiing anabolic steroids & a very lerative business these days. Counteriéiers are
investing a lot of money in printing and packaging equipment so that you'll have a hard time
picking out their products. Furthermore, there are now many large “commercial scale”
counterfeiing operatons, wih the capacity fo manuficture all product forms inchling
anpules, logo inprinted pils, and push-through tablet strips. Given this high kevel of
sophisticaton, sterokls purchased on the black market need to be inspecied with great car.

“The misiakes mde by counterfitrs are ofien minor, and noticed i the fine (not obvious)
detail.

Step #1: Eliminate the Obvious

‘When counterfit steroids first appeared decades ago, they were ofien very casy to spot
“The mumuficturers operated on a small scake, and mude smalkscake mistakes. For example,
the printing might be sloppy; or the contaiers thin and fisy: They might have lacked the
equipment to put the product in a bos, or even affi an expiration date and kot rumber 0 i
No kegiimate phanmaceutical woukd be sold ke this. Much has changed over the years,
however. Few counerfeiers stil muke the basic mistakes that were once common. Dor't
expect kleniiying these prodcts to be casy: Still that i not to say that obvious counterfiis
aren't avaikble. Indeed, they can be found on the biack market from time to time. This first
set of istructons, therefore, seeks to eliminate only the most obvious fikes. For the rest, we
willneed a more detaied aralyss.

1. Sloppy_Printing, Drug muniictrig & ol o sl scike endeavor. Sizbe

and that are typically
very professionsl in appearance. You shoukd not expect to see things ke runmy inks, skoppy
lies, or misaligned images on real drug packaging. Sometimes counterftrs stllse cheap
(small-scale) printing and reproduction methods, which make lbels and boxes that stand out
s sloppy. Don't ever use a product i i just doesrit ook right” to you You are probably
subconsciously picking up on minor devitions.

2. Cheap Packaging. Virually allegtimute steroid products come in boxes. Inside the box
you shoud find a drug information sheet. Some counterfitrs will skip these steps entirly
Real ampules, vial, and tablets are sometimes smuggled loose, but ket someone efe take the
e The box o plemoceten procuc shouk be ety s g gy nd

hand, and ‘poorly

ghed Real boxes should be printed (ink directly on cardboard). Some counterféiters cover
phain white boxes with stickers. If the vial, ampule, or bottle has a label, machines shoud
have put it on straght. Cmmnsrt:n.en ofien apply labels by hand, so many will be crooked.
ut blark sanples. These are filed by hand and

sealed over a thn: They are a bit larger than the average ampuk, and somewhat uusual in
appearanc ne of thunb & to avokd any steroid that does ot come in a
pmr:smml lmkmg package.




“The ampule is a laboratory blank, meant to be sealed by hand over a flame. It is
larger and more unusual in appearance than most traditional ampules.

3. Muiti-dose Containers. In the United States, we are used to our njectable medications
coming in mli-dose vials (these have a rubber top o let needles pass through more than
once), and our plls oose in botts. Most other countries, however, do not allow this type of
packaging for human medicines. They consider it ustere, and permit it only for animal
drugs. Instead, they require each dosage unit to be separate. This usually means break open
glass ampues for injectable medications, and push through bisters for plls and capsus.
Since you are unlikely to find real American products on the black market, it may be best to
avoid all mii-dose confainers when it comes to human phammceuticals. Most are going to
be counterfei., When you find veterinary drugs in mult-dose contaiers, exira care shoukd be:
taken fo examine them closely, since these products are more casiy counterfitd.

The above is a crude copy of an American festosterone product, which uses ﬂn
same el onthe box and vl A countereit a5 s this is rare to find toda

Another example of an obvious counterfeit. This box is crude in design and uses a
brand name that has been off the market since the 1980s.

“The photographs below show what it looks like when the lot mumber and expiration date are
added afer the nial bow/kbel printing as well as counerfei products wihout thi feanure.



“The characters on a real phammceutical product shoukd stand out from the rest of the
prining, which will consist of tiny dors blended together to create a solid image (see Step #3
for more. information on the ink). When the lotiexpiration information i added with a
mechanical stanp, the ink will be much more sofid wxler magnification (note that it may
appear blotchy under deep magiication). Depending on the equipment, it may alo have left
a physical indent 3 over the inforniion.

were added by computer, we usualy see lrge dots that are visble to the naked cye. Be
carcfl to look at the characters closely. Counerfeiters wil ry to make the information look
like it was added by machine or conputer, even though it was prirted. If you sce that tiny
dots muke up the characters under 200X magnification, it s not kegitimate stanp or compuier
printing.
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Example #1. A real box of Proviron. Under magification we can sce that the lot
; Y .

Step #2: Examine Lot Number/Expiration

A more fornul aalysis shoud abways begin with the bt mmberfexpiration date.
Phumceutical companies have their boxes and libeks munufictured in buk, wually at an
offse cilfy. They are not serilized; lot have not yet been
applied to them. This mformution s added wih a mechankal stamping muchine or
computer/ikjet priner a the time the drugis packaged. Counterfeitrs ofien don't wail, and
sl it e ot it s vt e st ofth bores bk, Ths s
Jess work, ks equpment, and less cost. Knowing this, examining the lot mrber/expiation
date information can be & good way to spot counterfes. You need 10 look at the btidate
informution very chosely. preferably with a handheld microscope with - 100-200X
mgification

200X

Example #2. Another exanple of mechanical stamping of the lot number and
expiration date.

Testosterone
@ Cypionate

Injection USP




200X

Example #3. Real testosterone cypionate from Watson (US) The above
irati were added by computer printer. ification we see the
large dots are solid ink.

Proviron*25 mg ScHeRnG

|

INormal

REG. 27.

20X




200X

Example #4, Another real product (Proviron) with information applied post-printing
with a computer printer.

B.No: 260
Exp: QCL2012

LS o

200X

Example #5. (Counterfeit). At first glance the slight run on the ink appears to be the
result of mechanical stamping. Under magnification, however, we see this is
simulated.




200X

Example #6. (Counterfeit). An example of simulated computer lettering. You can see
under magnification that the information was actually made by normal process
printing, along with the rest of the box.

et
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200X

Example #7. (Counterfeit). Again, the date was added with the rest of the printing.
‘manufacturer simply made the text bold in an effort to hide the printed nature
of the information.

Step #3: Lok at the Ink

One of the fist things that the UsS. Seret Service does when i takes in a counterfit bank
note i to examine the inks used by the counterfeers. They eamed long ago that you can tell
a great deal about a bill this way: You can tell ow and when it was printed, sometimes even
where. Now we are not going to analyze the inks on sterokd boxes in the lab as the Secret
Service does. We wil, however, look at the printing closely eough that it can help
differentiate real fom ke in some: cases. Once again, this will be done with a handheld
microscope, preferably at 200X magrification.

First, Je’s g0 over some general informaton s0 you know what we are looking at. For this
examination we intend to find out how the prining was placed on the box or label. Color
printing s usually acconplished through two methods. The fist i called “process color,”and
the second “spot color.” One method may be used to print the product, or both methods
ey be conbad on the e puckogie Fach method offers its own set of advaniages.
‘When we know how and insight
ot b thovshis o e deses. Vore. sporianty; we migt b bk o 1 i methods
are appropriate for the product in question.

“The process color method is most ofien used to reproduce photograpts, or to print mulipke
colors (e or more) on one pice. It i the more flxble and viually deep method of
ol Procss ol cn ghe the sppemos of s s, oven ...nm of
colors at one i, s is an iltsion. {

Wi e tha the colrs all brek dow o 2 méc of oy o scpate sy, g,

yellow, and back (CMYK). The four CMYK colors are appiked in tiny dols, which are
assembled i diffrent patterns. They blend together to the naked cye, giving the appearance
ofmore colors.

“The spot color method i used when a very specific color ik is required. Instead of wsing a
CMYK blend to reproduce a certain shade of green, for exanpl, an ink & mixed in
provide the exact green color tht is needed. If you look at spot color under 200X
mugification, you will not see CMYK color dots. Smal dots are st used, but they are all
the same color (they are phaced closer or frther apart for shading). Note that i can be very
Tard to notice these dols in areas with solid fil The mjor advaniage to spot color &
consistency: A detaied color mutching system assures the desired color is exactly what &
appiid 10 the prited packaging every time. You wil usualy fid big companis wing spot
color, especially with repeat inuges, rademurks).




“The mmin thing we are hoping to see under mugnification i the use of some spot color. Whik:
the lack of spot color does not necessarily mean that a product is counterfei, you shoukd
expect fo see it on most real phammceutical packaging samples. Ifthe package s only two.
or three colors, they wil probably use spot color exchsively: Ifthe packaging has more than
three colors, they may wse a fondation of process color but add spot cobor to certain key
clenets. Spot_color ualy signifes some attention 1o defal, which sometimes the
counterfeiters miss.

One 10 mL Vial

Multiple-Dose
Depo -
Testosterone
testosterone cypionate C
injection, USP

For intramuscular use only

testostero
injection,
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Example #1. This box of Depo-Testosterone was printed entirely with spot color.
Large companies like Pfizer tend to prefer this method of printing.Note the wnified
dots under 200X magnification, indicating spot color.

Each Tablet
Contains 50 mg
Oxymnholonxe

e
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20X



Example #2. The above underground steroid product uses process color. The small
CCMYK dots that blend the color can be seen well under 200X magnification.

Step #4: Magnify Logos/Small Elements

Each ier s ficed
ek own cquipmen, The ostcorron way o do s 5 o copy e fatened box or bel
with a desktop scamer. The picture will be cleaned up in a computer, and uimately
comverted into pates for printing In this process, the drug packaging s duplicated in what

mamer
50 well, in ft, that you'd be hard pressed to pick out e kgimate box from the dupliate
without a itk gidance fit.

“This type of counterfeiting does have s fimitations though. Most notable is that very fie
detail s usually lost in the reproduced image. Much of this s due 1o the scamed in image
being pixiated, and thus not amenable to scaling and graphic manipulation in the same way
the original graphic would be. When examined wnler mugnification, the fines may appear
choppy. Make sure you look at the sl graphic clements of the steroid package, not the
text. Counterfiters usually rewrie the text so it i sharp. They camot retype a company
ogo, illstration, o image. Ifthese graphic clements look *Sloppy” under the microscope, the
product s probably a couterfei.

R

250 mg/1 ml ampoule

1 Ampoule




Example #1. Real Cidoteston from CID Egypt.

\OA:!otesfon" e

250 mg/1 mi ampoule




Exanple #2 (Counterfit) Cidoteston. Under magnification we nofice that the scan of
the initial box was insufficient to reproduce the fine detail. The inner ribbon around
ly broken, and the letters “CID” poorly defined.
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Example #3. Real Sustanon from Egypt. Notice the fine detail on the snake.
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Example #4 (Counterfeit) Sustanon. Notice how the finer details are lost on the
duplicate.

PNANDROLONE DECANOATE
INJECTION I.P.

20X

200X

Example #5. Real Deca-Pronabol from P/B/L, India. Notice how the logo remains
smooth under magification.

R Sampoues X 2. can |

i NANDROLONE DECANOATE

1 INJECTION | P 2ml.
DECA-PRONABOL

S
iy et aron
igens s o oy
MANUEACTURED IN NDIABY.
P & B LABORATORIES.
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Example #6 (Counterfeit) Deca-Pronabol from P/B/L. Notice how the logo is choppy
un ification, likely due to the image bei iginal box.

Passing Inspection

Itis important to once again emphasize that steroid big bu Aneficient
operation can net many millons of dolars per year for s owners. With so nuch money at
stake, sophistication is at an al time high. In som cases, the counterfitrs will have very
simiar high-level capabilfes to the phammcetical conparics they are copying This means.
Dot only the abilly to reproduce complicated packaging such as break-open ghss ampuies.
and push-through table strps, but aso fine detais ke lot rumber/expiration date stanping,
tablet 1D markings, holographic security stickers, and even Braik: ktering. Whi the above
countertéit detection methods are among the most detaikd avaiable, know that some
countertéiss mmy il slp through undetected. Thercfore, care should always be taken to not
only examine producs very closely, but also to ry and maintain refable sources for legitimute
phamucauticak.

Country Specifics

Inmost counries, a phammceutical company i required to meet a specific set of egutons.
pertaining to the physical packaging of a phammceutical produet. In some cases these
regulations can be wed to help evakate the kgiimncy of black murket steroids, as all
countertéiters mmy not have the resources or forethought to implement the required Ratures.
Here, we discuss a nuber of attrbutes to examine, which shoukl hokd tre for al of the
drugsproduced i the specified coury.

United States:

Fist, it is very inportant (o stress the fict that steroids are a controled substance in the
United States. Curent controk are very efféctive at keeping American products off o the
black murket It & much easier for the ilicit deakers to import or manuficture their own
products than i § to get any vokume of legitirute American pharmuceuticals to distrbute. Be
sy of Aneran e you ccoumter n e Bk ket ey e i ol kb
counterteis. o avoid all

back to.a phamacy.
w ‘ l | I
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“The FDA provides us with a couple of skt requirements, which many counterféiters
overlook. The most predominant s that all egitimate American drugs cannot carry a bibel
that wil easily be removed fom the viabotte. 1t mst be so saturated wih ghe that you can
only remove it n smallpieces. Thi i done o protect the pubik ffom the possiilty of drug
miskibeling. With many ULS. counterfeis, the bel can be peced off the bortle quickly, in
one or a few rge pieces.

You shouid ako moisten your thurb and rub the expiration date on the box and label. Quite
ofien the ink on the counterfeit wil smear and b off easily. The stamping on a real US.
phanmuceutical may streak slighly, but should remain ntact and legible. Again, thi i a
requiement (o proteet consumers.

Additionally, being a Schedule T contrlled substance, all commercially availble human and

veterinary anabolic/androgenic steroids are required o bear the tag “CIII” (see sanple

pieture). The only exceptions would be cattle implant pelkts, which are technically not

controlle substances, or drugs ffom compounding pharmacies, which do not have to adbere
up

of
teroids that before 1991, when this tag presert.

The FDA requires that all tablets and capsules are idenifiable through unique markings in
case they are removed ffom the packaging. The manufacturer e, or an abbreviaton, i
usually found on cach pill along with a speciic code for the product, Some steroid sers
bave found the Poison Control Center to be a very usefil resource in verifying these
nurkings. The Poison Control Center has a ful database of pillidentification murkings at their
disposal, and shoukd be able to tell you the drug and dosage based on them The offces arc
usinlly very responsive if you explain it is not an emergency call. If your pil i not foud in
their database, it shouid be considered a fike product,

Ital

Alldrugs produced in Ialy will bear the pictured drug identication sticker. The sticker sl
s white, with red and black print. The sicker rests on a laminated surface, so that it can be
pecked off and affxed to paperwork. You shoukd never purchase an lalian drg ifthis sticker
s ot present. Drugs fom laly will also use abbreviatons like Prep, Scad, and Del for the
counterpart of lot #, manuicture, and expiration dates. Englih writing here woukd indicate

counterfeiting.
[
Sustanon 1 s da 1 m
AG3LO94DL7
(=" "ﬂw"r .
Greece:

Greece ako has a drug ID sticker that must be present on all drugs avaiable for sake. The
sticker isel rests on a luminated surface, so that it can be pecked off of the bor and affxed
o paperwork when a prescription i fild. Most importanty, the sticker willshow a hidden
mark when phiced under UV light, Some counterfeters have copied these stickers with
excelt aceuracy, righ down to the mated surfice. Copies of the sicker bearing a




HIUUSIE UV WalCHin, HUWEYG, IVC UL UCEH GG, LA 1L PUICISSE ally UIGER it

wilhout the proper stcker atfached.

Spain:

Spansh drugs do ot bear a stcker, but insicad have an area located on the box that
contains a bar code and some drug informaton. Ths area willsometims have indentations in
the cardboard, so as to be removable i you tear the surfice. At other tirs, the barcode is
sinply prinied on the box. Spanish drgs akso use the abbrevitions Lote and Cad for ot
munber and expiration, respectivly. date. Many drug boxes ako cany Braile kttering

C.N. 834234 EXO

MBI

PVP M.R. 690 Pts
PVP IVA4 718 Pts

Printed Only

A.5.5.8.
ORGANDN ESPANOLA 3. A
BECA=DURABOLIN 50-1 AMP

40480

E.

T
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Removable Barcode

Portugal:

Drug boses 1 rectangular area which displays the bar code and pricing
informution. This & someties found as a stcker, bu most commonly it s printed, not
stanped, onto the surfice. In many cases, the area is indented, so that it can be removed

from the box. Drugs from Portugal willabio use the abbreviations Lote: and Val. Ate: for ot
‘number and expiration dae stampings.

| Schering Lusitans, Lda
PV P alatan
| Proviron
poing PR B0E 265 mg 20 comor.
B (VA |
Ul 379000
| | - -
Old one without
| e 1
| Sustenon® '250' |
I 1amp. 1 ml
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France:
Drugs fiom France will bear a rectangular sticker somewhere on the surface of the box. The:

text and formt s often slighty different ftem o item. Ao, packaging always cortains an
arca wilha green and red bos. Inthe sample below, it nthelower ks of the box.

ANDROTARDYL
1 Amp inj 1 ml
AMM 634 001-1

PeT 94

Uste Il
Uniquement sur
prescription médicale
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Underground Steroids

i udrgound seroid & an sbolladrogsic seid prodict it vas e by an

drugs

atetes and bodybuiklers on the black murket, and are not avaikable ﬂmmgh gt
chamels such as phammcies and drug ditrbutors. These companies are. unlcensed,
uregibted, and operate n @ conpleely chndestine mamer. At one fime the term
underground steroid was considered synonymous with courterfeit steroid, but today many
people view these two categories as separate. The main point of distnction between an

und steroid and a counterfeit steroid i that the latter & a copy of a legiimute
‘pharmaceutical product, which was made in an effort to deceive the consumer. Undergroud
sterokl manuicturers, on the other hand, wse distnct brand nams that are ot o be
confised wilh registered drug companics. They offen try to bukl recognifon in the
marketplace for their products, and commonly e real steroid ingredients n substantal
dosages.

Tighter govemment enforcement of steroid laws and kegitimate ditrbuion chamels has
fhled an explosion of wxlerground steroid manuficturing operations over the past decade.
“The business model is now fairly common, and may account for more than 50% of all
anabolic/androgenic steroids ilegally sold in the United States. The mas process
typicall involves the sourcing of raw steroid mterials fiom countries where strict regubtions
‘conceming the manuficture and sale of drug ingredients are not in place. These ngredients
are then smuggled ito an area of high regultion such as the Unied States or Europe, where
they are made into individual drug unis (vials, anpules, pill botes, or biser cards) with the
use of stk Tnsome arge they e

faciites P h simallin




nunber though, and account for a sl portion of the total munber of undergroud
boratorics.

Drug Purity

Drug ma safety s a central focus in Wester medicine. Phamceuicals are
intended to treat il patients, ot cause addioral hamm by being improperly dosed or
contaiing bacteria, heavy metal, or other forms of contamination. Produets made for huan
consunption are only rade affer govermment approval by government-licensed companies
“These companies are highly regubted and routiely inspected. Their products must only
contain materials that come from other licensed suppliers, which also adhere to strict
phamuccutcal-grade purity standards (such as USP/BP). These companics mst ako
assenble their products i “clean roont” to prevent
any contamiation fom air and persomel. Each material or piece of equipment that comes
into contact with the drug product must be sterik, and the entire process must resul in a
preparation that contains exactly and only what the fabel intends. In short,there s essentialy
Zer0 murgin tcomes

“The above descripton i in stark coriract o the underground steroid manuficturing business
their very matue, these companies are not under government fcense o oversight. A
mujoriy of underground steroid producis wil, kewise, ot be assembled in a sterik
emiomes, o wih th s of exprshe plamocstea grade ol axd et
Instead, most business wih the use:
of o gade” v mters and rmaly operted vilbote g a e ool T
opportunifies for contaminution in this type of process are greal. By Wesiem medical
standards, most underground steroids are, of course, not fi for humun consuption. Even
s0, muny consumers still buy these producis. They muy find atfration to cheaper prices,
higher doses, greater selection, or easier avaiibily. Perhaps more siply, they may ot be
aware of the risks involved. No analysis of product puriy speci o underground sterokls

as previously been published to help consumers weigh these isks.

ANABOLICS Underground Market Analysis

In an effrt (o help consumers assess the qualty and potential healih risks of unlerground
steroid products, ANABOLICS undertook a detailed joint drug anelysis project in Aprl
2007. This project examined the qualy of steroils made fom ulerground ciites, and
exceeded the normal scope of testing by examining a mumber of other variibies ofien
overlooked in dosage testing A total of 14 underground seroid samples were selected for
boratory testing. which inchxled products ffom Anpio Labs, Britsh Dragon, Diaond
Pharma, Generie Anabols, Generic Phanma,  Lzard Laboratories, Medical  Inc.,
Merobelogal Labs, Norde Spplrens, Sk Labosrks, SWE Stpplrers, nd
Ty Labs lchdd in 5 It e dgs e vere mode fom sl ndergrond

. mid-level operations, and even producers large enough to have thei e
bl vkt conac by i g e, AL 14 s vere st a3
registered and licensed faciity i the United States

“There were four specifc areas of testing for the 2007 market analysis project. The firt test
was 10 look for the presence of toxic heavy metals such as lead, ti, mercury, and arsenic
These metals all pose specific threats to heakth if they accumuate in the body: Those metals
considered inert, such as ron and aluminum, were not included. Next, we commissioned the:
standard sterok] quanificaton testing to see how these produets were dosed, then checked
for unknown steroidal confaminanis. Phanmaceutical grade steroids are highly pure.
Unprocessed inermediary chemicals or other contaminans shouid not appear upon analyss
“The presence of unknown steroidal substances woukl signify that lower qualiy mterials (not
mude to phammceutical standards) were wsed. Finall, we examined the oi for the favoring
agen 2,4 decadienal. This material is conmon o food producs, and ifs presence wouk
demonsirate that food-grade ol (not pure phanmaceutical-gade ol for injection) was used
during product munficture.

“The specific resuls for each of the four testing sets are presented in the tables below.
Overall, the produxcts examined in ths sty reflected poorly on the qualiy of the
underground steroid murket. To begin with, more than 20% of the producis (1 in 3)
contained heavy metal contamination. Whie pre-mrarket testing woukd have caught this, if
such products were ever found on phammcy shelves in the United Stats it woukl trigger an
immedte mtiomwide recall Nex, an examimation of basic drug dosing showed muny



deviatons. Approxiately 35% of the products were actually significantly overdosed. Whik:
this was likely done in an cffrt to produce a stronger user response and loyal customer
base, thi is an umceeptabe tactic which raises many potentil safety isses. In the third set
of tests, more than 60% of the samples were shown fo contain some type of widentified
steroktal compound. This does not necessariy mean the products were dangerous, as ths
oy soply o of et o e iy congene |t does v
show uring uring process. Lastly,
testing o 21 decdol ot ot t kit 144 e i e wed o gude
oil perhaps the type purchased ina grocery store.

Drug Analysis Results

roid muterials were used du

Test #1: Heavy Metals Contamination

the manufacturin

sample Contamination
1.methandrostenolone None Detected (<0.002)
None De
None De
a, None De

5. boldenone undecylenate

Metals Found (>0.002)

None De

7.boldenone undecylenate
8.trenbolone hexahydro.
9.testosterone cypionate
10.methenolone enanthate

Metals Found (<0.002)
None Detected (<0.002)
None Detected (<0.002)
Metals Found (>0.002)

None De

1

13 h

14.trenbolone enanthate

Failure R

21%

None Detected (<0.002)

Test #2: Dosage vs. Label Claim (mg/mL)

sample
1.methandrostenolone
2.testosterone enanthate
3.testosterone enanthate
4.testosterone propionate
5. boldenone undecylenate
6.testosterone cypionate
7.boldenone undecylenate
8.trenbolone hexahydro.
9.testosterone cypionate

10.methenolone enanthate

11. testosterone cypionate

Labeled Dose
25mg
250mg
250mg
75mg
200mg
200mg
200mg
76mg
200mg
100mg
250mg

Actual Dose
115mg
440mg
408mg
127mg
240mg
204mg
178mg
190mg
177mg
s4mg
171mg

% of Claim

Pass/Fall
FAIL
FAIL



Lo e prv, o

13.methenolone enanthate 100 mg 78mg
14.trenbolone enanthate 100mg omg
Fallure Rate: 64% (+/- >20% of Label Claim)

Test #3: Steroidal Materials Purity

sample Contamination
1.methandrostenolone None Detected
2.testosterone enanthate None Detected
3 n
4.testosterone propionate None Detected
5.boldenone undecylenate  None Detected
7.boldenone undecylenate  None Detected
s,

5.

10,

11.testosterone cypionate None Detected
12.nandrolone decanoate Unknown Peak Detected
13.methenolone enanthate  Unknown Peak Detected
1a,

Failure Rate: 57%

Test #4: Oil Purity

Sample Contamination
1 2
2.testosterone enanthate None Detected
3.testosterone enanthate None Detected
4.testosterone propionate None Detected
5.boldenone undecylenate  None Detected
6.testosterone cypionate None Detected
7.boldenone undecylenate  None Detected
8.trenbolone hexahydro. None Detected
9.testosterone cypionate None Detected
10.methenolone enanthate  None Detected
11.testosterone cypionate None Detected
12.nandrolone decanoate None Detected
1 2
14.trenbolone enanthate None Detected

Fallure Rate: 14%

FAIL
FAIL



Conclusions

“The scope of testing for this project was fily fimited, and fell wel short of the defaikd
analysis required to valdate a real preseription drug product. il the standards were rigk
enough for a strong majority of the underground steroid produets fo i testing These drugs
id not achieve a passing result due fo a marber of inportant purity concems. The reasons.
being that 1) they confained toxkc heavy metaks; 2) they were signiicantly under- or over-
dosed; 3) they contained impure (not phammeeutical grade) raw steroid materials; and/or 4)
tey wars e i e ot plamntnl ) o, s opott o e
sthat 4 products, whichis a rektive to
the tofal mmber of underground steroid nnnuﬁmngwpemm and products in exstence.
It i possble that a diffrent set of 14 samples woukd yiekl a considerably diferent set of
resuls. Stil, the very high fuire rate seen during this imestigation appears to uxleriie

Legitimute phanmaceutical products are manufctured under srit conditons for a reason. It
s very difficult to rmintain an acceptable kevel of purity without them. Even if pure USP/BP
‘gade muteriak are being wsed, i can be very easy for a microscopic biologeal pathogen or
other contaminant to enter a sokion unless every singke potentil source of contamination is
addressed. Underground. manuficturers have fitle francial incentive (or ofien logisical
possiilty) to muke their drugs according to these sirit purily standards. Instead, a lower
quality (food gade”) level of manuficturing may dominate the ulerground market. There
are likely few exceptions, inolving only the krgest and most reputable. undergrownd
operations. Whik the number of ancedotal reports of injury fom wnderground steroid
products appears to be relatvely low overall,and admittedly a substantil dose of acobol in
soltion will kil most biological contaminanis, consumers must be aware tht there remmuins a
High likehood of impurity with underground drugs. By the very mature of these products
purity cannot be assured, and resuls like those of the ANABOLICS Underground Market
Aralysis only frther highgh this. In general, underground steroids shoukd not be considered
cqual substtutes for eensed phammceuticals.

Designer Steroids

There i a ftal flaw in the sterokd detection methods used by the various sports agencies.
“That i, in order o test someons for anabolc steroids, you néed to know exactly what you
are looking or. You can't just ook for *Steroids” inthe urine, but are forced o test for each
specific compound individually. To ke things even more conplcated, you need to know
more than just what these steroids ook ik chemically before they are adminitered. You

exanple, nandrolone use i most easily detected by looking for its major metabolies 19-
norandrosterone and 19-noretiochokanolone, 7 not nandrolone iself. With this in mind, you
need 10 investigate each potential steroid of“isuse” very closel; and each plan of detection
s going fo be diffcut, and time-consuming. to develop. The past coupke of decades e
seen a ot of progress in ilentifing the metabolites unique to most conmercialy avaikble
synthetic steroids. As a resul,they are alnost all detectable ina urine sanple now: In reality;
this may sl only be a drop in the bucket.

You see, several hundred, ifnot  thousand or more, diffrent serokds were synthesized and

westigited in various kiboratories around the workd during the heyday of steroid research.
In most cases, their anabolc and androgeric potencies were measured, wih the sane
methods that have been used on all of the popukr steroids we know today: Only a minte
faction of these research conpounds. ulitely became commercially avaikble drug
products, leaving many potentiall excellen sterokls by the wayside. This i to be expected in
any area of g research though, s there woukd be no way for hulreds of sirilar drugs o
exist in the same market, But the carly research is st out there, and remuins a very valable
source of information for the clever chemists of today.

Some ofthese ok research steroids of the *50s and *60s stll exst today, due to the dilience
Oftedergound e ad s, We o s dgs collvely s “Disigrer
Steroids”, and drug screen. A e designer
steroid s structurally uniaue ncxl m \hc kmwn anabolic/androgenic steroids. sharine no.




common metabolies, so as to be undetectabl o even the most thorough steroid test The
thought of tracking down metabolies for all possiie sterokls compounds, to cliate the
designer steroids isue, seems ke an impossble task to say the keast. Even if somehow this
old research were to be exhausted, and metabolites identified for all known steroids, there
are stll carly imidess other ways to alte testosterone, androlone, or diydrotestosterone:
o muke wnique new steroids. The designer steroid phenomena could obviously present an
ncrvbebiog ol o e sprsongiators g prescn dng esing etocs The
' isthe wiser.

At his point in time, the fact that designer steroids exitis no secret (o the sports agencies. It
‘becan: painfilly obvious to the IOC (Intemational Olympic Comritee) in March of 2002,
when the UCLA Olypic Amalytical Lab detected norbokthone, a potent ¢-17 alpha
akylted nandrolone derivative investigated back in the 1960s, in the urine samples fiom a
femake athlete’”7. It tumed out to be Tammy Thoms, a 32-year-old cyclist from Colorado
Springs. Thi was the second time she fied a drug test acually, which resuked ina lfétime
ban e of the sanples in ques flagged previously, witha
gow of others, eenie & ud extremely low endogenous steroid concentrations (sugzesting
suppression ffom exogenous steroid adminstration). Don Catlin, who runs the UCLA
Olynpic Aralytical Laboratory, would cormect it to the designer steroid norbolethone much
bt The fc ut ony one of these sampls retoacively esied posie s that other
desiger seroids

Catlin was able to obtain 2 sanple of pure norbokthone ffom the drug company Wyeth, and
must have been greatly aided by the factthat metabolies of this steroid had been idertifed in
carlier studies.*”™ The procedure for norbolethone detection has now been made available to
all testing agencies, and wforturately it s now unsafe for conpetiton. s vahe as a desiger
steroid has fkewise vanished overnight. Perhiaps it was a bad dea t0 use a steroid that actual
made it al the way to the point of cincal tras in the ULS., as there s quite a bit of
information to be found on i (not having the rinery metabolies sty woud have made
things a ot harder on Catlin). Honestly T can think of a number of more efféctive and safer
compounds to use than this hideously progestational one (ooh, the water bloat) T don't think
the chemist was really thinking this one through very thoroughly, and next time may want to
et some help fiom someone that really knows these agents.

“The norbolethone story quietly fel ffom the public conscience ot long atier it broke. The
nunber of athetes that el tested posiive for the drug was mininal, so it really never
evolved into the big scandal that was iitially expected. The USADA thrives on negative
ol stton 0 sros bocase & s o mor e g a0 o vt s
ack T would suspect ere hoping for
e gl story on par wih wint appercd when B Joreon was Sripod of s g0kl
medal during the 1988 sunmer Olympis. This would be of litke mter by January 2004,
however, because a much bigger doping scandal was about to hi. It inolved the use of the
designer steroid tetrahydrogestrinone, and this time would snare some of the bigzest figres
in anuteur and professional spors. Not just Olympic conpetiiors, but professional fotball
and bascball plyers were being listed as potential vioktors, Many househokd names were
thrown around, incicing Jason Giambi, Barry Bonds, and Gary Scheffield. Over 20
athctes ulimately tested positve for THG, or were specifically named for using i i the
evidence. The imestiation contines today, so this marber may rise. Don Catin was once
who hefped i inthe fist phace, as wellas a method of
is detection in urine. This time around, howener, he had a lot more help then he did with
norbolthone. THG was actually handed over to the 10C testing lboratory in a syringe, by
an anonymous coach who did not approve of s se. With the belp of an inside nforman,
USADA ot their Ben Johnson sory, and then some. THG was at the center of the bigeest
organized doping scandal in the history of competitive sports, and would come to spark a
more vigorous government fight against steroid use than we had yet seen. The steroid-using
commity s only now begiming to fee the backhish.

Tinclde these sories not because they llstrate victories for the 10C. Quite the contrary, T
believe they wnderine the mujor fiings n curent steroid testing methods. These two
incidents logically do not represent the only two designer steroids ever wsed in competiive
sports. For one, we surely camot expect a 100% success rate for the I0C when we know
that THG use went completely umoticed for morths, if not years. Nobody knew anything
about this steroid untl a sanple was handed over to the testing fuclty, which i the sam>
facilty that had unwitingy been passing urine sanples containing the same steroid just days



before. Were i not for the msile Source, 1HG woukd probably stll be m use foday. The
norbolethone and THG stories spit n the fice of those on the sidelies, who insist that drug
festing ensures their fivorie athlee i drug fiee. The fact &, many ofher potent desigrer
steroxls are probably out there, eiher in the books, or in the gym bags, of many of the
workls top cormpetiors. It may take years for the next designer compound to be idertified
by the I0C labs, and perfeaps only a mater of weeks for a new one to be synthesized once it
s Its a game the drug testers simply cannot win given the tools they have availble (0 them
now: We may see repeats of hese scandals n the futre, but such events will oy exermpliy
the proficiency of those working against drug testing. They show the publi the unshukable
wil of the athletes who are going to use these agents, not the testing agencies that police:
them.
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Anabolic Steroids and the Law

United States law prohibits the possession of ansbolic steroids wihout a legal mxdical
prescription, imparting severe penalis (inchding fine andor imprisonment) for those that
choose to vioate these laws. Under inflaence of ULS. govemment offcaks, World Anti
Doping Agency (WADA) members, and public criticism following mumerous doping
scandals, a growing number of countries are folowing the USS. by adopting their own laws.
against the possession of anabolic steroids and other sports doping drugs. In many cases
similar severe crivinal pertis have been enacted. The following section discusses in more
detal various national laws that concem the personal use of anabolic steroids and other
rebted drugs.

United States

Anaboli sterods have been chissified as controlled substances in the Uniied States since
1991, with passage of the Anabolic Steroid Control Act of 1990 (Pub. L. No. 101-647,
Sec. 1902, 104 Stat. 4851, 1990). This law makes it a criminal offense to sell, distribute,
mancture, or possess amabole steroids without proper kegal authorization. The outined
penalies for possession wihout a kgl prescription inche a maximm of 1 year of
inprisonment andlor a minimm fine of $1,000. This may be increased (0 2 years of
imprisonment and/or a $2,500 minimum fine for individuals with a prior drug comvition.
Note that this lw was amended in 2005 following passage of the Arabolc Steroid Control
Act of 2004, The new knw added 26 new steroid compounds to the lst of controlled
substances, and also rermbve the kgl requiremment that & conpound be proven anabolic in
hunans before it can be added. This “prompies muscle growth” chuse was the key
roadblock to removing muny of the “legalsteroids” of the kte 1990s and early 2000

State vs. Federal

Crimial laws agains the possession of anabolic steroids exis at both the federal and state
Jevel in the ULS. Depending on the circumstance, an individual may be charged with a seroid
rebated crime by either the federal government or the state government where the crime took
place. Unless the crossing of sate fines was involved, most criminal prosecutions for steroid-
related crimes take phace at the state level i accordance wilhstate knws. Most offen the state
laws miror federal statues very closely although this is not always the case. There can akio
be a great deal of variabily in how punishments are determined between one state and
another If you are not obtaining medications legally through a physician's prescription, i &
advisable (0 study the steroid laws closely. partculrly those of your idividual state. The
book “Legal Musc) Anerica” by lawyer Rick Colins [teamlegalmuscle.com]
s an excellent review of the legal situation concerming steroids in the U.S., inchuding a
detaild breakdown of alltate steroid laws.

“The main body (drug ftings) of the Anaboli Steroid Control Act s been inchuded for your
review helow



*(A) The temm “anabolc sterokd” means any drug or hormonal substance, chemically and
harmacologially relaed (0 testosterone (other than estrogens, progestns, corticosteroids,
and dehydrocpiandrosterone), and inchdes—-

() androstanediok-

(1) 3b,17b-dihydroxy-Sa-androstane; and
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(v firazabol (1 7a-methyk 17b-hydroxyandrostano[ 2, 3-c]-irazan);
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(o) methandriol (1 7a-methy-3b,17b- dihydroxyandrost-5-ene):
(mv) efolone (g Ty S ot -c3-oe)

(o) mbokrone (T 1 7a- dmmvl—l7b—hyd.mx)«.sw -4 cn-? -one);

“(owil) 17a-methyl-*1 (17b-hydroxy-17a-methyl-Sa-androst- 1-en-3
one) (aka. 17-a-methyl-1-testosterone’);

*(owvii) mnimkmc(ﬂb h)dmxymr 4-cn-3-one);

" (xxix) norands
(1) 19-nor-4 17b-dlihyds
(I 19-nor-4 3a. 17b-dihyd
i 1 17b-dibyd
V) 19- 17b-dlinyds
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(i) any salt, eter, or ether ofa drug or substance described in this paragraph;

Austria

The pu&w“m of anabolic steroids is not a criminal act according to Austrian law. In 2008,
mment offcaks amounced ifent to place criminal penalfies on stero
possession.

Australia

Itis a criminal act to inport, supply, e, o possess anaboli steroids in Ausiralia without a.
prescription fiom a medical pracidoner, dentst, or veterinarian (Poisons and Drugs Act
Anendment of 1994). The oulined pemalies for possession without a kgl prescription
inchide a muximm of 6 morths of imprisonment and/or a fine of $3,000.

Canada

Anabolic sterokds are inchled in the Canadian Controlled Drugs and Substances Act as
Schedule IV substances. I i ilegal to sell. manuficture, or import anabolic sterokls o
Camada without proper legal authorization. Possession of anabolic steroils for personal use:
s ot a crimial act,

Czech Republic
In 2008 it became a crininal act o manufacture, import, export, store, or distrbute anabolic
steroils in the Czech Republk. The potential peralies inchle a maximum of 3 years in
prison. It not a crime to possess steroids for personal wse.

Denmark

In Denark it s a crime to manucture, inport, export, market, dipense, ditribute, or
possess doping substances including anabolic steroids, human growth hormone, and
erythropoietin without proper medicl or scientifc reason (The Act on Prohibition of Certain
Doping Substances No. 232 of 21 April 1999). The potental penalies for possession
inchude a maximum of 2 years in prison.

France

m zmx it became a criinal offense to manuficture, ranspor aeque, o possess dnpwg

tances
by potential peraies or possession inchide a maximun of S years imprisonme s
75,000 Euro fine.

Greece
The possession of anabolic steroids is not a criminal act according to Greek law. In 2008,

govermment officials amounced intent to phee criminal peraltics on steroid possessio
Greece.

Sweden

In Sweden it & a crine to import, m:mxfx(.l\xe transpor, sell possess, or e doping
substances such as anbol steroids and bormone wihout proper legal auboriztion
(The Swedih i 1991,1969)
inchxde a mximum of 2 years in prison. Possession for persoral use & usually regrded as a
petty offense and given a maximum penalty 0f 6 months iprisonmert,

United Kingdom

“The inportation, possession, and use of anabolic sterokls are not criminl acts according to
UK law: There fs been a great deal of pressure in recent years fom the UsS. and Workl
Ant-Doping Agency to phce criminal penaltis on the possession of amabolic steroids



Without a prescription.

Acquiring AAS (Best Practices)

“This section assumes that the decision has already been made to use anabolic steroids. It
places no judgment on the decision islf, and concentrates only on reducing risks rehiing to
the drug supply. How one goes about obtaining these substances s an extremely inportant
consideration. Much more than money is at stake wil this decision. The lict market for
ambolic sterokls can be a highly voktie plce, wih significant quanties of low quality
counerfeit and undergrownd drugs i circulation. In this section we will review the four
‘gemeral sources for amaboli steroids. When possibl, we examine tps that shoukd icrease,
at last to some small extent, reltive saféty for the buyer. The muin objective i all cases i to
obtain legtimute phammuceutical grade products so that no- addidonal risks due to
tarmiat i

By Prescription

Provided you are in some way in valid nced of therapy. it is always preferable to obtain
anabolc steroids through a_ physiciars prescrption. In addiion 10 ofering the potential
beneft of having some medical oversight 0 your use, most pharmaceutical markets (in
Westem nations especially) are very secue. It is unlkely that you will come across
counterfeit drugs when your medications are dispensed fiom a real pharmacy. In the United
States, i fact, the risk  so low that it is not even worth considering. Furthemore, if you
reside in a country where there are criminal penalies for the umpproved possession of
steroids, a prescripton i the only way to legally own and use these substances. The criminal
and civil penalties can be very serious in rany cases, even when the drugs are for personal
e

Most readers are p incorre
prescrption for anabole steoi i the e St Whie ey e been e
following the doping scandals of the late 1980s, the market has changed considerably since:
then. The legal sale of these drugs is again on the rise. The shift began in the mid-1990s,

darted to put fortha 10 educate physicians and the publi
on the use of steroids (specifically testosteronc) to treat age-related hormne deficiency in
men. Itis a fact that men deal with hormonal declin just ke wonen do, and sufer il health
efiects fomit, Treati ih restore levels
has become a widely accepted part of medicine. By the time ren hit their thities, a high

Ifyou feel that you are a candidate for a prescription, you may need to take an actve rok in
Sy plyscin. Usrotely ny cocors e sl e o e g They g

all, or: in their do. You
lmy have o interview several before you find the one that i righ for you. Don't worry about
“doctor shopping”. This ilegal practice imvohves seeing mulple doctors, or wihhokling
inforaration, to gain prescriptons you don't need. You shoukd never ki to your doctor, or try
and gain prescriptions from more than one at a time. Otherwise, it is perketly legal to take
the time 10 find one you feel comfortable wih

Medical necessity i usuall supported with a blood test, ordered by the treating physicin.
“Testosterone levels tend to be highest in the moming and lowest at the end of the day. The
blood test shoukl be phimed accordingly. Before reviewing the resut, understand that there
are no specifi established protocols for treating men with hormone deficiency. The medical
commuiy does ot even agree on the point in which therapy shoukl be itated. For
exanple, the “nomml” evel of testosterone i an adult man & 250-1.200 ngdL Some:
physicians will not preseribe anything to you uness you are symptoratic and your kevels il
below 250 ngfdL. Others are comfortable prescribing even ifyour leves read 500 gL, the
objective being to maintain homoral levels at the high end of nomal (“optimal). Note that
some people choose 1o pre-test themsehes to determine how they might qualiy before
physician. ach testing i www HRT-Labs.com

Ho o varies a grea only the
needs of the patient, but alo the contort kevel of the physician. For example, more rigid

nhvsicians will ofien anly nreserihe festasternne ock or nafches. This & hecase these s



allow the v lld daily rel e, and are harder for the paten o
{buse. Other docors are comrale wvrkl\g wih testosterone inectons that are taken
the patient. injections are prescribed,

100 me per week. Others give a 200 mg per

week dose, assuring ot ow i ar ot et any point during treatment. You wil
ot need 1o find a crooked doctor. You just want to find a progressive physicin that
understands the value of optiizing your hormone keveks.

You have a few options open to you when first secking treatment. You can approach your
family doctor, a hormone specialist (endocrinologist), or an anti-aging physician. In my
experience, anti-aging medicine s where you find the most progressive physicians and
treatments, These are the doctors that are working wih both steroids and offlabel
ediatons ke ancstoensa gt tome, e te sablmen o ek
bomonal medicine. Doctors i this fil are ofien certfied by private physician groups such

e Ameran Academy of Ant Aging Ndicne (M), ahich obby . FIA ad hlp
establish effective protocols for HRT/antaging doctors. Don't expect any anti-aging
‘physician to support drug abuse. Like all doctors, they take an oath to protect their patierts.
It i not unreasonable, however, to find a good anti-aging physician that will work closely
wilh youto keep you healihy, physicaly f, and homonally optimized.

One e to beinga wrier s o o ssbol: mbstts i it | o gy
owners. I've had th

Koo et many o 1 yers. I o g . condnce nt ht ik of e &
ere to stay, if not contining o grow rapidy. It occured to me that my list of conlacts puts
me in a wique posiion o help potental HRTani-aging paticnis. Male estosteron
deficiency is grossly under-treated in this counry. I'd ke to do my part
If you are inferested in consulting with a doctor in your arca, plase v
below. | willuse it as a portal fo put vsiors in confact vith HRT/ani-aging physicias. Ifyou
think HRT may be an opton for you, 1 strongly encowage you fo explore it firiher,
regariess of how you go about secking treatment. Supportng the physicians tht offr ths
type of treatment i the best way to help legiimize and advance his area of medicic.

For hormone rephcerent therapy & antiaging doctor referaks, viit the website
W HRT-Rx.com o find a physicin in your rea.

Ordering Steroids in the Mail

Unike most tradifional drugs that are under striet legal controls (such as narcotcs), the sake
of ansboli steroids seem to be operly advertsed on the Intemet and in the back pages of
bodybukling magizincs. Much of this probably has to duc with the strong varince in laws
between countrics. In particular, many countries without close tes 10 the Unied States find
litle need to crimimlize these drugs. Steroid prohibition is lrgely a westem concept. As
such, a sitation exits where many markets have weak regubtory controls on these drugs.
“This helps to muitain an active global supply. As such, much inematonal commerce st
takes phace with anabolic steroids. Whi it might not b a simple task t0 take out your credit
card and order other flegal drugs over the Inteme, it i stil iy casy to shop for anabolc
steroids this way.

“The fist mejor difference between obtaining anaboli steroids vi prescription and ordering
them through the mal illegally) i that you may not receive genuine phanaceutical products.

“The potental health risks of counterfeit drugs are sigificant, and detaild in other sections of
s book. Conerttng s sros and widespread. The Word Heh Orgaization oy
warned that more over the Tntem | pharmacics
are ilegitinate. The rampant |i<evym plified than it is
wilh anabolc steroids. Wi the large hrative markets and seadily increasing dermand,

seroids have been highly affrctive targets of countrfeiers for decades now. The cited
WHO statistics undoubtedly uxlerestimate the problem as i reates fo the couneriéiing of
steroids.

Bclow are seeral ks 0 olow when orderg steroids trough he ol These ks can
i that your order

1. Order foma country with kgl access to steroid medications. Ifi s casy for your source
o0 get kegitmate products, it is kely what s sent to you wilbe kegitimate. Avoid ordering
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pe. or Australa, Cmsslell Supply n these arcas ivarably iwoles the souring of
clndsiogly mambetred

2. Buy local brand drugs fiom the chosen source country. If you are ordering fiom a
pharmacy in Thaiand, buy Thai drugs. The chances of uming ino counterfeis wil increase:
significantly when the drugs you buy are not domesti to the supplier's counry.

3. Inmeditely avold any forign phanmacy that says it carres American steroid producs.
“These will be counteiéitover 99% of the time, which means the phamucy probably deals in
counterfeit drugs.

4. Buy froma phce that shows pictures of s producs. Serufinize the offerings closely. Are
there any known fikes? Many supplers work hard 1o keep their company ckar fom
counterfeit drugs. You wani to deal with one of these.

“The purpose of this book is o reduce harm, not encourage or support criminal activiy. This.
the previous ruks address orly the valility of the drugs, not smuggling them. If you reside in
an area where steroids are ilegal o import wilhout a prescription such as the United States,
Camda, Scandinava, or Australi, you need 1o be aware that there can be serious kegal
consequences (o ordering these drugs through the il Ifauthorites inercept your package,
you may be charged wih  varety of crives inchuding drug possession and ilegil
iportation. You rmay even be charged with traffcking if the quantiy i irge enough. Whie
in the United States many individuals receive only a seiare notice when thei steroids are
discovered, the polce visit and arrest many others. Being forced into the kgl justce system
s ot the outcome you want. Please consiler this careflly before you order serods through
e ail

Purchasing Steroids on Vacation

Another common opton 1o travel to a country where anabolc steroids are widely
avaikble, and purchase the drugs diteetly ffom a phammcy. Many popular vacation spots
are common sources, inciuding Mexico, Thailand, and Turkey. So it not uncommon to see
dualpurpose trps (vacationSourcing), with the individual bringing back orly a srall personal
use supply. As with all flicit sourcing options, there are some benefis and drawbacks to this
practce. The princple beneft, provided the individual chooses th right country and shops
intelgenty, should be more consistent access to real phammceutical grade conpounds, and
the chance for inspection before purchase. The main drawback, of course,  that you willbe-
required to clear Custors upon your retum. If you are found to be in possession of the drugs.
whike attenpting to enter a country with steroid prohibiton knws, you could fice serious
criminal charges.

In an effrt o help readers avoid the added risks of counterfet drug prodcts, the following
poins of advice are provided. Allreaders are cautioned that smugaing i ilegal and can be a.
very risky practice. Again, since this book is about harm reduction we will nt be discussing
means of smuggiing.

1. Loose regaiations on the seroid supply typically akso mean loose oversight of pharmcies.
In some counries, pharmacies i fourist arcas will commonly stock counterfeis. You shoukl
become welk-versed with the products of a partcukr region before traveing.

2. Always buy local. You want to get the drugs that are readily avaibble to phanmacies
through noml kegal charmels, ot exotic drugs that may or may not have been kegally
inporied by the phamucy. For example, never buy European or American drugs in a
Mexican pharmacy.

3. If possbl, avoid the obvious fourit phammcies. Travel o an area more known to the
Tocals. The smallr a percentage of business the phammcy makes on toursts, the ess fikely
they are o be stocking counterfis.

. Ask for products by name. Most tousists sturble in and ask for "Steroils, anabolas,
testosterona." If instead you ask for something very specif, such as 'Bayer Primteston.”
you are probably going t0 be taken more seriously.

‘The Local Black Market



Where sieroids are diffcul 1o obtain through legilimate chamneks, robust trade wsully
continues on a black murket. The Urited States in particukr has the brgest and most
lucrative steroid black market i the workd. 1f you phn o obiain anaboli steroids this way,
you should be aware of s un dvantages. To begi ke ord
‘over the Internet, puchasing in person froma local black market dealer shoud allow you an
opportunity to inspect products before purchasing. You also do not have to deal wilh the
wcertaity and wait of ordering through the mail. On the other hand, howener,strict criminal
aws may seriously liit the diversion of real steroid drugs to the biack market. The United
States has some of the most pronounced issues with drug contamination, aduleration, and
miskibeling because of this. You shoukd know that of all the options avaikble o you,
purchasing on the black market coukd be the most risky, especaly if you do not have
experience diferentiating real fom counterfeit drugs.

Again, o foeus in ths section s only on increasing the fikeliood of obiaining real
phanaceatial products. Towards that objective, the following points of advice shouid be
followed when shopping on the local black market.

1. Consider the county of origi for each drug. Only buy drugs that muke serse. For
exanple, Mexican steroids are common in the United States due to their open supply and
close proxiniy. You would expect to see them On the other hand, you are very ilkely to
find legiite drugs fom Australia in the United States, which & very fir away and ako
seriouslyrestrics s own steroid supply.

2. Tiy to sick with a group of fellow steroid users. Sharing expericrces and knowkedge can
el keep the group better supp

3. Tiy to buy fom other steroid users. Individuls who sl steroids but don't use them are
probably kss concemed with product qualiy.

4. 1f you are trying to purchase legiimte pharmaceutical products, don't buy muli-dose:

vials or boitles wilh loose pills unless you are absohely sure of the company and soure.

s foms of modiaon e arly wed s of s US, and Cada. S 5
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Drug Profiles

Agovirin Depo (testosterone isobutyrate)

100

Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one

Estrogenic Activity moderate
Progestational Activity low

Description:

Testosterone iobuyrate i an injectable sterokl preparation that contais the sobutyrate



ester of testosterone M water Dase. ADIg bOAYDUKIET, [eSIOSICrone SODUYate i often
considered analogous 1o tesiosteron: suspension (no esier). Ahough both are sually found
as water-based suspensions, the pharmucokinetcs of the two producs are adrittedly very

rent, Whik testosterone (fiee) suspension is very fist-acting, requirng inections to be
given every fow days, testosterone isobutyrate is much skower o relase, and i usually
administered once every two weeks n  cliical seffing. As an injectabke testosterone,
festosterone iobuyrate is fivored for is abilty to promote rapid gains in misce muss and
strength.

History:

Injectable testosterone isobutyrate microcrystal suspension was first described in 195237
“This agent was developed in an effort to create an ijectabl (depot) form of testosterone
that woukd be slower acting that regular (fee) testosterone. suspension or testosterone:
propionate, the most widely prescribed forms of testosterone at the tine. This i
accomplished by providing a mmmmﬂm depot with very low water sohubily, debying
the rekease of fiee sterokl o the bloodstream Alihough effective for this purpos
testosterone obutyrate was developed at a time when nany new esters of testosterone:
were being introduced to the murket. By the mid-1950's, testosterone enanthate woukd
emerge as the dominant slow-acting injectable testosterone, and the sobutyrate ester woukd
ulintely see litle commercial success.

“The only modem sterokd prodict t0 use testosterone sobutyrate s Agovirin Depot,
developed by Biotka in Czechoslovalka. It is primarily prescribed o treat muks with
insufficien androgen kvels and adolescents with dekyed puberty; ahough i is indicated for
a variety of other purposes inchling the treatment of Klinefefer syndrome (a discase where
an extra chrompsome results in an imbakince of androgenicity and estrogericit), aphistc
anemia, Cushing’s syndrome (zs an anabolc agent to preserve lean tisue), postmenopausal
osteoporosss, advanced breast e, mustodynia (breast pain), and cachexia (wasting of
the body due 10 severe flness). Agovirin Depot i stillproduced by Biotka (curently in the
Shovak Republc), and remuins a popuhr export to European black markes.

How Supplied:

Testosterone obutyrate suspension is avaiable on the humun drug market in the Slovak
Republic as Agovirn Depot (Biotika). It contains 25 mgfnl of steroid mixed in a water-
based soluion; packaged in a 2 mL ampule (5 ampuies per box). Testosterone sobutyrate
Tas low water solubilty: the steroid will noticeably separate fiom the water-based soltion
when an ampue s lefl o sit. A quick shake wil temporariy phace the drug back into
suspension, so that the withdrawn dosage shoukl always be corsstrt.

Structural Characteristies:

Testosterone isobutyrate is a modified form of testosterone, where a carboxylc acid ester

(2-methyl propionic acid) has been attached to the 17-beta hycroxyl group. Esteified forms
of testosterone are less polar than fie testosterone, and are absorbed more skowly fom the
area of injection. Once in the bloodstream the ester s removed to yiekl fiee (active)
testosterone. Esterified fors of testosterone are designed (o prolong the window of
therapeutic effect fllowing administration, allowing for a less fiequent injection schedule
conpared to injections of fiee (unesterified) ~ steroid.  Testosterone  sobutyrate.
microcrystaline suspension is desigred to provide physiologecal androgen concenirations for
approxinutely 2 weeks folowing injection.

ide Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(esirogen synthetase) enzyme i responsble for this metabolsm of testosierone. Hvated
estrogen levels can cause side effects such as inreased water retention, body fi g, and
gymeconstia. Testosterone i considered a moderately estrogenic steroid. An antiestrogen
such as clomiphen cirate or famxifen cirate may be necessary to prevent estrogeric side
effects. One may altermately use an aromatase nhbitor lie Arimidext® (anastrozk), which
more eficenly controks estrogen by preventing its syrthesis. Aromutase ihbiors can be
quite expensive in comparkson to aniiestrogens, however, and may ako have negitive
efiets on blood lipids.



Estrogenic side cffects will oceur in a dose-dependant mamer, wilh higher doses (above
nomal therapeutic keveks) of testosterone more likely o requie the concurrent use of an ant-
estrogen or arommtase inibior. Since water refertion and loss of nuscle defintion are
common with higher doses of testosterone, this drug is usually considered a poor choice for
dicting or cutting phases of traning. lis moderate estrogeniciy makes it more ieal for
bk pase,where o e i ettt il mppcnt sengh ] ok s,
and help foser a sironger anabolic emviro

ide Effects (Androgenic)

Testosterone & the primary muke androgen, responsile for muintaining secondary mak:
senal characteristies. Elevated levels of testosterone are kel (o produce androgenie side
effets inchling oly skin, acne, and bodyfickl hai gowth Men with a genetic
predispositon for hair loss (androgenec alopecia) may motice accekrated mule pattem
bakding. Those concemned about har Joss may find  more comfortable option in randrolone:
decanoate, which is a comparably less androgenic sterokl. Women are wamed of the
potential virizing effects of anabolic/androgenic steroids, especially with a strong androgen
such as testosterone. These may ke decpening of he voke, mersinal ireaibries,
changes ficil bair growth, and

In androgenr responsive target tissues such as the skin, scalp, and prostate, the high rektive
androgeniciy of testosterone s dependant on is reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsble for this metabolism of testosterone. The
concurment use of a 5-alpha reductase infibitor such as fnasterde or dutasteride will iterfere
wilh ste-specific potentiation of testosterone acton, lowering the tendency of testosterone
drugs to produce androgeic side effees. It is important to remember that anabolic and
androgeric. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolc and androgeric propertis is not possibl, even with
total5-alpha reductase nhibiton.

Effects (Hepatotoxicit

e hep flocts; wiikely. O
the potential for }epammxm, ‘with high doses of testosterone by adminisering 400 me of
the hormone per day (2,800 mg per week) to a group of make subjects. The steroid was
taken orally so that higher peak concentraions would be reached in hepaic tissues.
compared to inramuscubr injections. The hormone was given daily for 20 days, and
produced no sigiificant changes in fiver enzyme vakies inchding serum abunin, bilubin,
alanine-amino-transferase, and alkaline phosphatases. 3%

Side Effects (Cardiovascular);

“This inchdes
a tendency to reduce HDL (o0d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (0ral vs. njectable), type of steroid
(aromatizable or non-arommtzable), and kevel of resistance o hepatic metabolism.
Anabolic/androgeric. steroids may ako adversely effeet blood pressure and trigheerides,
reduce endotheial relaxation, and support left ventricuar hypertrophy, all potentialy
increasing the risk of cardiovascular disease and myocardialinfirction

Testosterone tends (0 have a mch ess dranmtic inpact on cardiovascular risk fictors than
synthetic steroids. This is due in par o its openness o metabolism by the I, which allows
it 1o have less effcct on the hepatic management of cholesterol. The aromutization of
testosterone 1o estradiol also helps to mitizate the negative effets of androgens on serum
Tipids. In one sty 280 me;per week of testosterone ester (enanthate) had a sliht but not
statistically significant effeet on HDL cholesterol affer 12 weeks, but when taken with an
aromatase inhibitor a strong (25%) decrease was seen™®! Studies using 300 mg of
testoserone ester (enanthatc) per week for 20 weeks without an arommtase hibitor
demonstrated orly a 13% decrease in HDL cholesterol, whi at 600 mg the reduction
reached 21%% The negative impact of aromatase inhibition should be taken into




e o the posiiNe milience of estrogen on serum K, tanDen cirae oF clomphene
cirate are preferred to aromatase inhibitors for those concerned with cardiovascubr health,
as they offer a partal estrogenc effect in the liver. This allows them to potentially improve
fles and ofset some of the negative effects of androgens. Wi doses of 600 mg or

less of testosterone per week, the impact on lipid profi tends 1o be noticeable but not
dramatic, muking an ant-estrogen (for cardioprotective puposes) perhaps umecessary.
Doses 0f 600 mz or less per week have alo faikd to produce statistically sigificant changes
terol, trighycerides, apolipoprotein BC-III, C-reactive protein, and

mulm sensitiviy, all indicating a mhuvely weak inpact on cardiovasculr risk factors, ™)
When used i obethe

safet ofallanabolicandrogenic ;mm

To e ke e s & & vl 10 it an e sk

xercke progam and minimize the iake of satrated fis, cholesierol, and sipl
oy at all fnes dung actve AAS adinsraton. Supplmenting wih foh o (
gams per day) and a maitwal chokesterolantioxidant formuia swch as Lpid Stabil or a
product with conparable ingredints s also recommended.

ide Effects (Testosterone Suppression):

All arabolc/androgenic steroids when taken in doses suffcent o promte muscle gin are
expected to suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
“Testosterone-based drugs wil, Hkewise, have a strong efiet on the hypothakmic reguation
of ratural steroid homones. Wilhout the ntervertion of testoseron stiuating substances,
testosterone levels shoukd retum to nomal within 1-4 months of drug secession. Note that
prolonged hypogonadotrophic. hypogoradism can develop secondary 1o sterokl abuse,
necessiating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

‘The desien of testosterone obutyrate (as Agovirin Depot) i slightly different than that of
st testosterone esters, which are usually made as olly soutors. Agovirn Depot instead
contains a microcrystalline aqueous suspension The crystals form a repository in the muscle
following injection, where they skowly dissohe over time. Injections of testosterone.
sobuyrate may require  farge needle (21 gauge), and may result in loca iation, pain, and
redness.

Administration (Men):

To treat

a dose of 50-100 mg every 14 days. When used for muscie-| huruu\g pu:poses Aeemwem:e
isobutyrate suspension & ofien administered at a dose of 200-400 mg (4-8mi) per week.
Alhough active for longer periods of time, weekly injections would be prefemred due (o the
low dosage and tendency for pain at the site of injection (krge inection volmes would not
be advised). To reduce injection vokue, the weekly dosage may be fither subdivided info
smallr inections, which are taken every 2nd or 3rd day. Cyekes are generally between 6
and 12 weeks in length. This kel s suffien to provide noticeable gais in musche size and
strength. Testosteron: drugs are utiately very versatle, and can be combined wih muny

efect

Administration (Women):

“Testosterone isobutyrate suspension is not conmonly used wilh women in cinical medicie.
When applied., it & usually given in a dose of 25-50 mg every 14 days. Testosteron
sobuiyrate suspension is ot recommended for women for physique- or performance-
enbuncing purposes due to is strong androgenc miure, tendency to produce virlizing side
effcts, and skow acting characteristics (muking blood levels dift to conirol).

Availability

Pharmuceutical preparations containing estosterone sobutyrate are rare. The only known



product at this time & Agovirin Depot, produced in the Slovak Republic by Biotika. It
contains 50 mg per 2 mL anpu; 5 packaged per box.

Anadrol®- 50 (oxymetholone)
Androgenic 45
Anabolic 320
Standard (oral)

Chemical Names  2nyrogmetytene-17s-methy-dihycroteststron
45-diydro 2hycrogmethylene-17-aphamethyestosterone

Estrogenic Activit high

Activit not significant

Oxymetholone s a potent oral anabolic steroid derived from d.hydmmmm More
specifially, it i a close cousin of

the additon of a 2 hydroomethiene gou. Thi ceates a steroid vih comsderably
different actviy than mestanolone, howener, such that it is very difficu to draw comparsons
between the two. For starters, oxymetholone is a very potent ambolic hormon.
Diycrotestosterone and mestanolone are both very weak in this regard, owing fo the fict
that these mokees are not very stable i the high enzyme (3-alpha hydroxysteroid
dehydrogenase) envionment of musce tsu. Oymeboloe remis By actie here
s reported in standand animal assay tests demonsirating a significantly higher
fivty than_testosterone or methykestosterone. Such assays suggest. the
androgeiyof xymetobne s ko vy v (1th o LTt sbol sty sough
real worklresusin umans suggest i i deciledly higher than

Oxymetholone s considered by muny 1o be the most powerfl sterod commercially
avable. A seroid novice experamenting with this agent is kely 0 gain 20 (0 30 pounds of
massive bulk, and it can offen be acconplished wihin 6 weeks of wse. This steroid produces.
a lot of water retention, so a good portion of this gain s going to be water weight. This &
ofien of itk consequence to the user, who may be feeling very big and strong whik taking
oxymetholone. Although the smooth look that resuls ffom water retention s ofien not
atractive, i can aid quite a bil 10 the level of sze and strength gained. The muscle i filr,
will contract better, and is provided a level of protection i the form of extra water hekd into
and around comnective tisues. This willalow for more elasticity, and will hopefully decrease:
the chance for injury when ifing heavy: It should be noted, however, that a very rapid gain in
mass might also place (00 much stress on your connective tissues. The tearing of pectoral
and biceps issue it heavy ling whike nd
oxymetholone is 100 fist

History:

Oxymetholone was first described in 1959.3% The agent was released in the United States.
as a preseription drug during the carly 1960's, sokl uxler the brand names Amadrol-50
(Syntex) and Androyd (Parke Davis & Co.). Sytex develope the agent, and woukd hod
pater s 0 e xpion mny s b, T g was orgly approved o
use in condions where ambolc action was necessary. Indiated uses inchded gera
debilation, chronic underweight states, pre- and postoperative preservation of lean mass,
comyakescence ffom infction, gasirontestial disease, osteoy and general catabolk
conditons. The recommended dose for such uses was usually 2.5 mg three times per day.
“The drug was originally supplied ina 2.5 mg. § me or 10 mg tablet.

In spie of the many potential therapetic uses or a strong anaboli activiy of this drug. the
FDA soon strctly narrowed the indicated uses of oxymetholone. By the mid-1970's, the
drug was FDA approved only for the indicated treatment of anemi characterized by
deficient red blood cell (RBC) production. Adrittedly te stimuiation of erythropoiess is an
affet that is characteristic of nearlv all anabole sterokls. which as 2 erow tend to increase.



RBC concentrations. Oxymetholone, however, seemed fiiy relbké in this regard;
dermonstrating an increase in erythropoietin levels as much as 5 fold. S This has led to its
adoption for this rekiivly new medical use, as well as the instiution of a higher (50 me)
dosage wilh the updated Anadrol-50 product, necessary for a stronger effect on RBC cout.
“The Parke Davis item woud not be brought up to the higher dosage, however, and was
discontinued.

Recent years have brought fourth a urber of new treatmerts for anemia, most notably
Epogen (recombinant erythropoietin) and rebted erythropoietic peptides. These drugs
directl miic the body's natural red blood cellproducing hormone, and as such provide a
much more focused formof therapy, with ess of the related side effets one would have to
endure with the use of a o song ancrogen Aough Aol s one viwed s an effctive
drug pose, sales were ypping. Financial pted Syntex
to halt pmduclkmofﬂ: USS. Anadrol 50 in 1993, which was around '}t same time they
decided to drop this item in a mumber of foreign countrics. Plenastril fiom Swizeriand and
Austria were dropped; following soon was Oxitosona from Spain. During the mid-1990’s,
tmany Athkees feared oxymetholone was on the way ot for good.

In Juy 1997, Syntex sokl all rights to Amadrol-50 in the US., Camada, and Mexico to
Unimed Pharmaceuticals. Unimed reiniroduced Armdrol-50 to the U.S. market n 1998, this
time targeting HIV/AIDS patiens. Patients with HIV are conmmorly anenic, ofien caused by
the discase iself, opportunistic inections, or the antiretrovial drugs used to feat the disase

“The anemia in HIV patients i typically categorized by impaired red blood cell production in
bone marrow; the FDA approved  indication for oxymetholone use. Adding to this,

oxymetholone was showing geat promise in studies conbating HIV assockted wasting.
Unimed soon iniated Phase IVII trias with Amdrol for HIV wasting sydrome, and
continued to research i ro i

and lipodystrophy (a disorder characterized by a sekctive loss of body ft, nsuln resistance,
disbetes, high righycerides kevels, and a faty iver).

In April 2006, Sohay Phammceuticals (parent company of Unined) sokd the righs to
Anadrol30 to Alwven Phanmuceutical, LLC. Alaven contines to maurket the drug i the
United States, akhough given the transiion it i uncertain what addional wses the conpany
plans 10 pursue wilh oxymetholone. At the present tme the only FDA approved indication
remmins that of treating red blood cell defcient anerria. Syntex seems to have removed iself
from the oxymetholone market globally, discontinuing product or transfrring ieense to other
compaies whenever possble. Oxymetholone remains avaiable outsile of the Unied States,
although it s mosty still sold n smallr and ke tightly reguited markes.

Oxymeholone s available inselect human drug markets. Compositon and dosage may vary
by country and manucturer. Most brands cortain 50 me of steroid per tablt.

Oxymetholone is a modified form of difydrotestosterone. Tt differs by 1) the addiion of a
methyl gowp at carbon 17-alpha, which helps protect the homne during oral
administration, and 2) the introduction of a 2-hydroxymethylene group, which inhibis its
metabolism by the 3-hsd enzyme and greatly enbances the anabolic and relative biological
activity of methyidinydrotestosterone.

ide Effects (Estrogenic):

Oxymetholone s a_highly estrogenic steroid. Gynecomnstia s ofien a_concer during

{reatment, and nay present ielf quie carly into a cycie (particularly when higher doses are

used). Al the same time water refention can become a problem, causing a notable loss of

musck: definiion as both subcutancous water retention and ft kevels buid. To avoid sirong

estrogenic sile efiects, it may be necessary fo use an anf-estrogen such as Nohvadextd or
e

It s inportant to note that oxymetholone does not directly comert to estrogen in the body.
“This steroid i a derhative of ditydrotestostron, and as such cannot be aronmtzed. At
aromatase compounds ren and Arimidexto wil, ikewise, not efect the rektive
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oxymetholone i actualy du t0 the dmgmmg as a progestin, similar to nandrolone. The
side ffects of both estrogens and progestins can be very simr, which might have made this
exphration a plasible one. There was a medicl sty examining the progestational actviy
of oxymetholone, however, and it determined that there was no such activity present. 3%
Wih such findings, it seems most plausible that oxymetholone can activate the estrogen
receptor, simikr o, but more p than, the estrogenic

Side Effects (Androgenic):

Although oxymetholone is classified as an anabole steroil, androgenic side effects are sil
possible with this substance. These may inhude bouts of ol skin, acne, and body/ficil hair
gowth. Higher doses are more likely to cause such side effects. Amboli/androgenic
sterokls may alSo aggravate e pattem hair loss. Women are additonally wamed of the
potential virlzing effccts of anabolic/androgenc teroids. These may nclude a deepening of
the oice, mensinal imegularies, changes in skin texture, ficial hair growth, and cltoral
enlargenent, Whie Anadol i clssified as an ansbolic steroid, it does retain a notable
androgenic component.

It s iteresting o note that oxymetholone does extibit some tendency to comvert o
dihycrotestosterone in the body, although his does not occur v the S-alpha reductase
enryme. Oxymetholone i already a based steroid, so

can ke phee. Aside fom the added c-17 apha akyktion (dscussed bekow),
oxymetholone difirs from DHT only by the additon of a 2-hydroxymethylene group. This
growping can be removed metabolically, reducing oxymetholone o the potent androgen
mbm methyl dihydrotestosterone (mestanolone).3¥ There s litle doubt that this.

ansformution contributes at keast on som kevel to the androgeric mature of this stero

Xote s - alpha rduetase s not involved, the reltve androgeniciy of oxymetholone
s not affected by the concurrent use of fimsteride o dutasteride.

Side Effects (Hepatotoxicity):
Oxymeholone is a c17-alpha alkykted compound. This akeration protects the drug fom

bloodstream C17-alpha alkybted teroids
canbe Hepaotors. Probrgd o fighepone may sl e darug. nae i
s adviable (0 visita
o eycl to moritor fver firtion and sl et ke of 13- alpha alkybed steroids
s commonly fimited to 6-8 weeks, i an effort 0 avoid escalating ver strain.

Oxymetholone has a saturated A-ring, which slightly reduces its lthu\e hepatotoxicity. 3%
Stil, this agent, particubrly at the doses commonly wsed, can present substantal
bepatctoy o he e St kg SO g l(}()l\gdmlytoSl slicymenx
ALT) only.
mpnnnis g 100 e A second sy adnmemg 50 mg daily to 30 pﬂuelm frpto
and exceeding one year (in some patienis) has demonstraied _ckvations in y-
ehtaymsfose (GG, n 17 ofpatits, siriant reases i b n 10% and
serum albumin increases in 20%.% One patient developed a fiver tumor that could have
been peiosi hepatis, a li-threatening adverse event characterized by blood fld cysts in
the Iier. A small mumber of other cases of pefosis hepatits have been finked to
oxymetholone, suggesting the potential for hepatotoxicity shoukd stil be carcfilly considered
before use.

“The use ofa v detoxifcation supplement such as Liver Stabi, Liv-52, or Essentie Forte
s advised whik taking any hepatotoxic anabolc/androgenic serods.

Side Effects (Cardiovascular):

This includes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shiff the HDL to LDL balance in a direction that favors greater risk of
arteriosclerosis. The rektive impact of an anabolic/androgenic steroid on senm fpids &
dependant on the dose, route of adminstration (oral vs. jectabk), type of steroid
(aromatizable or non-aromatizable), and kel of resistance to hepatic |m¢xboh<m

Amahlc/andrmanrie. stormide v alen adverceh: affct hind amccie and frishe



reduce_endothelal relaxation, and support left ventricular hypertrophy, all potentialy
increasing the risk of cardiovascular disease and myocardialinfirction

Oxymetholone has a strong efieet on the hepatic management of cholesterol due 1o s
o iver 3 tulies admivistering 50

me or 100 me daily to a group of eklerly men for 12 weeks have demonstrated insigificant
increases in LDL choleterol, acconpanied by very significant (dramatic) suppressions of
HDL choesterol (reduced 19 and 23 poitts in the 50 mg and 100 mg goups,
respectively). 3 The use of oxymetholone shoukd be undertaken only afier careful
consideration in peaple with high cholesterol or a famial hisory of beart disease.

To help reduce cardiovascular strain i is advised 1o muiniain an actie urdmm.ldar
exercise program and mininize the itake of saturated fit, choksterol, and
Grbohycsat all fre dung e AAS adinsration. Suppkmeting i foh o (4
gans per day) and a mtwal cholesterolantioxidant formubs such as Lipid Stabil or a
product with comparable ingredients i akso recormended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent 10 promte muscle g are

expected o suppress endogenous testosterone production. Wihout the ntervention of

testosterone stimuiating substances, testosterons levels should retum to normal witin 1-4

months of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
roid abuse, intervention.

Note that when the crash can be ‘powerdll as the on-
eyck resuls. To begin wilh the kvel of vater reteion il quiekly i, droppine e
user’s body weight dranticaly. This shoukl be expected, and not of much concen. What s
usually of most concen s restoring endogenous testosterone production with a proper PCT
program (see: Post Cycle Therapy in this book). Before going off, som altemately choose
to first switch over to a miler injectable like Deca-Durabolin® for several weeks. This s in
an effort o “barden up the new s, "and can prove to be an effecive practice, at east fom
a mental standpoint. A drop of weight is fikely when uking the switch, akthough the end
result s stll offen viewed as allowing the retention of more (quality) muscle mass. Tt s sort of
stepping down, fist off the water retention, and weeks hter fialy off the bormones
Remember ancillarics though, s testosterone production will not be rebounding during Deca
therapy.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of his book.
Administration (Gener

Studies have shown that faking an oral amabolic steroid wih food my decrease i
bioavaikbily % This s caused by the fit-solble nature of sterokd hommnes, which can
allow some of the drug to dissolve with unligested dictary fit, reducing its absorption fom
the gastrointestinal tract. For maimum udlzaton, tis steroid should be taken on an ermpty
stomuch.

Administration (Men):

Early prescribing guidelines for oxymethoone reconmmended a dosage of 2.5 mg three tines.
per day o evers the wasing proess and provide kan body s g Dosesas hihas
30 mg in some cases. Current of
1-5 me per kilogram of bodyweight per day fo treating aneria, akhough indicate s e
of 12 meke i typically sufficent. A 175-pound person would take approxinely 150 me
per day at the 2 me/ke dosage level. In som other counties, it recommended to it the
dsgofoumetobre o 100 g pe day Therpy s waly ghen for a miimum of three
o six months. When used for physique- or performance-enhancing purposes, an effective
oral daily dosage wouk fal in the range of 25-150 me, taken in cycles lasting no more than
6-8 weeks to minimize hepatotoxicity. This kevel s sufficient for dramatic increases in muscle
mass and strength. Higher doses are rarely administered due to the strong estrogenic nature
of the dng, as wel as the high potential for hepatotoxicity. When used for physique- or
performunce-enbancing purposes, an cfféctive oral daily dosage would al in the range of




25-150 me. taken in cycles lasting no more than 6-§ weeks to miivize hepatotoxicity. This
level s suficient for dramatic increases in muscle mass and strength. Higher doses are rarely
adminitered dus to the strong estrogeric nature of the drug, as well as the high potental for
hepatotoxicty:

Prescribing information for oxymetholone i the ULS. makes no distinction with the dose for
fomales. Oxymetholone s generally not recommended for women for physique- or
performnce-enhancing puposes due to its very strong nature and tendercy to produce
viriizing side effects

Availability:

fily limied. The
seems to be scattered ino sokied mrkets of Europe, As, and the Americas. Most of the
sy o s cog o i e of ko and expoonly prodcs, I

arket, we e e he following observations.

Anapolon (Turkey) was recently updated to reflect a new logo for the munuficturer Abdi
Torahim The product i sl packaged in boxes of 20 tablets cach.

tholone- Alhavi (Iran) was recently updated. It i now packaged in foil and plastic
strips of 10 tablets each, 10 strips per box.

Oxymeholone TH (Iran Hormone) was akso pdated recently. The presentation remains
similr (strips of 10 tabets, 10 per box), though the box looks more modem with gradient
coloring

Oxyanabolic from Asia Phearma (Malaysia)is now registered for sale in Thaand. The product
coms i strips of 10 tables, each with an embedded AP and 50. The product shoukl ako
carmy a unique product 1D narber that can be verified on the company website.

Androfc fom Britsh Dispensay (Thaiiand) i akso stil in production. The product comes in
botes of 100 tablets cach. The tablets are green, scored on one side, and stamped with the
BD stake emblem logo on the other. The product carries a holographic stcker to deter
counterfeiting. though even thi stcker has been duplicated with high accuracy.

Balkan Phamuceuticals (Moklova) makes the product Anapolon. It i prepared in 50 me.
tablets, with 20 tablets contained n cach foiland plastc strp.

Oxybolone ffom Genepharm Greece s again i production. It contains 50 me of steroid per
tablet, with 10 packaged in each foil and phastic blister. Two strips are packed in each box.
This product i widely distributed through export.

Oxitoland i manufactured in Paraguy by Laboratorio Farmnceutico/Landerlan. Each box
holds 2 strips foiland plastic hnum of 10 tablets cach.

Anabolic 125
Standard

Chemical Names 19-nortestosterone hexyloxyphenyipropionate

Estrogenic Activity low
Proaestational Activitv moderate




Deser
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a Sy sl mndokore o i 2 sl o, 1t 8 csently ol

ich has wih a tai of one add 6
e cabone. I 5 e s, ey th Sowestacing cer o rairoore: e be
introduced into clinial medicine. 1t is considerably slower acting than the popubr Deca-
Dusbolnunclone oo, and el okl be e o vy s
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History:

Nandrolone hexyloxyphenylpropionate was first described in 1960.3%! It was developed into
amedicine shortly afier, and was sokl mainly wler the Anadur brand rane in such markets
as Austra, Sweden, Swizerlnd, Belgium, Netherlands, and Germany. Amadur persisted
hrough the early 1990, and, following some mergers and acquisions, was sokd mainly by
Kabi Pharmac. Kabi woukd ako sel the drug in France, but under the brand rame Anador:
Indicated uses for the drug inclaled osteoporosss, chronic renal and intestinal disorders, and
radiston and chemtherapy induced suppression of red blood cells (anemia). It was abo
used as a general lean-tisue-buikling anabolc, wilh certain diseased states, injury, or
comalescence.

i, icibe o of e arbole

Nandrolone hexyloxyphenylpropionate was not widely disributed outside of Europe, and in
spite of a long history of reltive safetywoukd not st as a mediciml product, The 1995
merger of Kabi with Upjohn formed the company Phammcia & Upjohn, and would soon
spell the commercial end to Amadur. Pharmacia & Upjohn did continue to murket the drug in
Ausiria, but only briefl, and soon refined is offrings to elmimae al forms of randrolone
hexyloxyphenylpropiorete in all counris. It s of note that this ester of randrolone was akio
sold by Leo in Spain (Anadu), Lundbeck in Denmurk (Anadur), Eczacibasi in Turkey
(Anadin), and by Xponei in Grecee (Anadurin), much under dircet fcense wilh Kabi. All
such preparations have since been discontinued s well, howeser, and androlone
1o longer avaikible a

How Supplied:

‘Nandrolone hexyloxypherylpropionate is no longer avaikibl as a prescription drug product.
‘When supplied, i ustally contained 25 mgfimlor 50 me/mL of steroid dissolved i oil ina 1
mor 2 mL anpule.

Nandroone hexyloxyphenylpropionate i a modified form of randrolone, where a carboxylc
acid ester (parabexyloxyphenylpropionic acid) has been attached to the 17-beta hydroxyl
soup. Esteriied steroids are less poar than fiee steroids, and are absorbed more slowly
from the area of injection. Once in the bloodstream, the ester is removed to yiek fiee
(active) nandrolone. Esterified steroids are designed to prolong the window of therapeutic
efict following adminstration, allowing for a less frequent injection schecduik conpared to
ietonsof oo (st i N eroyphnypropits & esge
provide a skow rekease of iandrolone for up to four weeks following injec

Side Effects (Estrogenic):

Nandrolone has a low tendency for estrogen conversion, estiated to be only about 20% of
that seen with testosterone. 2 This s because whike the fiver can convert randrolone to
estradiol, in other more active sies of steroid aromutizaion such as adipose tisue
nandrolone is far less open to this process.** Consequently, estrogen related side effects are
amuch lower concern with this drug than with testosterone. Flevated estrogen evels may still
‘be noticed with higher dosing, however, and may cause side effects such as increased water
retention, body fit gain, and gynecomustia. An anti-estrogen such as clomiphene citrate or

farresvii it s b nanecear in net st sila Afete ifthey o O



altemately wse an arontase inhbitor ke Arinidextd (anastrozole), which more effcently
controls estrogen by preventing is synthes’s. Aromatase inibiors can be qui expensive in
comparisonto anti-estrogers, however, and may abo have negative effcts on blood ipids.

It s of note that nandrolone has some activity as a progestin in the body. " Akhough
progesierone s  ¢-19 steroid, removal of this growp as in 19-norprogesteron: creates a
homone with greater binding affnky for s corresponding receptor. Sharing this trai, many
19-nor amabolic steroids are shown fo have some afiniy for the progesterone recepior as
well 5 The side effects associated with progesterone are similar to those of estrogen,
inchuding negative feedback inhibiion of testosterone production and enhanced rate of ft
sorgs. Proets ko augrent e iy efct of sroges on ey e
owth. There appears to be a strong synergy between these two hormones here, such that
gmr:comasm gt evnactewie o of rogstis, wibou excesse csrogn v
The use of: which inhi of this disorder, i ofien
sufficent to mitigate gyneconusta ity by nandrolone.

Side Effects (Androgenic):

Although classified as an anabole steroid, androgeric side efiets are still possible with this
substance, especilly with higher doses. This may inchude bouts of oiy skin, acne, and
body/ficial hair growth. Anabolic/androgenic steroids may also aggravate make patter bair
Joss. Women are wamed of the potential viizing effects of ambolic/androgeni steroids
These may include a deepening of the voice, menstnal imegubrites, changes in skin textue,
facial hair growth, and clioral enlrgenert. Nandrolone s a sieroid with rekatively low
androgenic activty rehiive to s tisue-buiding actons, muking the threshold for strong
androgenic side effects conparably higher than with more androgenic agenis swh as
testosterone, methandrosienolone, or fluoxymesterone. It is aso important fo poin out that
du to s mid androgenic matwe and abity to suppress endogenous  festosterone,
mandrolone i prone to interfeing with ibido in males when sed withou another androgen.

Note that in androgen-responsive farget tissues such as the skin, scalp, and prostate, the
reltive androgenicity of randrolone i reduced by is reduction to diydronandrolone
(DHN)3 ¥7 The S-alpha reductase enzyme i responsble for this metabolism of
nandrolone. The concurent use of a S-alpha reductase inhibior such as finasteride or
duasteride wil iterfere with sie-specific reduction of nandrolone acton, considerably
increasing the tendency of mandrolone to produce androgenic side cfieets. Reductase
inhibitors shoud be avokled with nandrolone f low androgenicity is desired.

‘Side Effects (Hepatotoxicity):

Nandrolone is not 17 alpha alkylated, and not known to have hepatotoxic effeets. Liver
toxiity s unlkely.

Effe liovascular):

des
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shiff the HDL to LDL balance in a direction that favors greater risk of
arteriosclerosis. The reftive impact of an anabolic/androgenic steroid on senm fpids i
dependant on the dose, route of administration (oral vs. ijectable), type of steroid
(aronmiizable or non-aromutizable), and level m resistance to hepatic metabolism. snudm
g of veek for 10 week

reduction in HDL cholesterol levels. % This suppression is slightly greater than that n:'pun:‘d
with an equal dose of testosterone eranihate, and s n agreement wib carier sudics showing
a slighly stronger negative inpact on HDULDL ratio. wilh nandrolone decanoate a5
compared to testosterone cypionate.** Nandrolone injectables, however, should still have a
sigifcantly weaker inpact on senm fipds than c-17 aipha akykted agents
Anabolic/androgeric steroids may akso adversely affect blood pressure and trighyerides,
reduee endothelil relaton, and support kil venirieuiar hypertrophy, all potentially
increasing the risk of cardiovascular discase and myocardial nfarction.

To help reduce cardiovascular strain it is advised to mintain an active cardiovascular
exercise and mininize the intake of satrated fats, chokesterol and sinple

rarhabelratos at oll e during acfies & AQ adinistrafion Srmbmonting with fich nik (4



grams per day) and & ral cholesterolantioxdant formuls such as Lpd Subil or a
product with comparable ingredints i alo recommended.

Side Effects (Testosterone Suppression):

All arabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected 1o suppress endogenous testosterone production. For sake of comparison, studies
adminitering 100 mg per week of nandrolone decanoate for 6 weeks have demonstrated an
approximate 57% reduction in serum testosterone levels during therapy. At a dosage of 300
m per week, this reduction reached 70%4 It s believed hat the progestational actviy of
mandrolone notably contribues to the suppression of testosterone synthesis during therapy,
which can be marked in spite of a low tendency for estrogen conversion®*! Without the
intervention of testosterone stimuating substances, testosterone kevels should retum to normal
wihin 2-6 months Note that

can develop secondary to steroid abuse, necessiating medical itervertion.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the. cts section of this book

Administration (Men):

‘When used for physique- or performance-enhancing purposes, a dose of 200-400 me given
every week to 10 days was most common, taken in cycles eight to twelve weeks in length.
This level is sufficient for most users to notice measurable gains in lean muscle mass and
strength, which shoukd byalow

Administration (Women):

‘When used for physique- or performance-enhancing purposes, a dosage of SO mg per week,
or 100 mg every 10-14 days, was nost common. Although orly slightly androgeric, women
are occasionlly confronted wilh viilzation symptons when taking this compound. Shouk
Virlzing side effécts becom a concemn, the drug shoud be discontimed immeditely o hefp
prevent their permancnt appearance. Afier a suffcient period of wihdrawal, the shorter
acting nandrolone Durabolin® might be considered a safer (more controllabk) option. This
drug stays active for only several days, i Fondin

Availability:
Nandrolone hexyloxyphenylpropiorate s no longer avaible as a prescription drug product.

Anavar (oxandrolone)

24
Anabolic 322-630
Standard (oral)

Chemical Names  17b-hydroxy-17a-methyl-2-oxa-Sa-

androstane-3-one
Estrogenic Activity none
Activity none
Descriptio
Oxandrolone It was designed to

have a very strong separation PO androgenic effect, and no significant estrogeic
or progestational activty. Oxandrolone s noted for being quie mid as fur as oral steroids
are concemed, well taiored for the promtion of strength and qualty nscle tissue gains
without significant side cfects. Miligram for miligram it displays as much as six times the



1 s anug s
a fivorite of dieting bodybuiklers and conpetiive athlees in speed/amcrobic performance
sports, where ifs tendency for pure tissue gain (without fit o water retenton) fis wel with
the desired goaks.

History:

Oxandrolone was first described in 1962.% It was developed info a medicine several years.
later by pharmaceutical gant G.D. Searke & Co. (now Pfizer), which sokl it in the Unied
States and the Netherkands unler the Anavr trade name. Searke aso soklicensed the drug
wder diferent trade names inchling Lonavar (Argentina, Austral), Lpidex (Brazi),
Antiiol (Spain), Anatrophil (France), and Protivar. Oxandrolone was designed to be an
extremely mild oral anabolk, one that could even be used safely by woren and chidren. In
his regard Searle seems to have succeeded, as Anavar has shown a high degree of
therapeutic success and tokrabilty in men, women, and chidren alike. Durig is arly years,
Anavar had been offered for a nurber of therapeutic appiiations, inclding the promotion of
lean tissue growth during catabolic ilness, the promotion of lean tissue growth following
surgery, trauns, infection,or prolonged corticosteroid adminitration, or the support afbone
density in patients with osteopoross.

By the 1980's, the FDA had slighly refind the approved applications of oxancrolone 0
inchxle the promotion of weight giin following surgery, chronc infecton, fraumm, or weight
s wions ik pathopsloge recon. In spc of s onomg track o of s
Searle decided to volnariy discontine the sake of Anavar on July 1, 1989. Lagging sakes
and growing public concer about the athleic use of amabolic seroids appeared o be at the
oot of this decision. With the Anavar brand off the market, oxandrolone had conpletely
vanished from ULS. pharmaces. Soon afer, oxandrolone products in inermational markets
(ofien sokd by or uler icense from Searle) began to disappear as well,us the leading global
manicturer of the drug continued its withdrawal from the amabolic steroid busiess. For
several years during the carly 1990's, it looked as if Anavar might be on its way out of
commerce for good.

It would be approximately six years before oxandrolone tabiets would be back on the U.S.
market, The product retumed to pharmacy shehves in Decermber 1995, this time under the
Oxandrinrame by Bio-Techrology General Corp. (BTG). BIG woukdcontue seling i or
the FDA approved uses preservation, but had also b
drug stats for the treatment of AIDS wasting, alcoholic hepatis, Tumer's syndrome in gn'h.
and constiuional detay of growth and puberty in boys. Orphan drug staus gave BTG a 7-
s monopoly on the drug for these new wses, allowing them to protect a very high seling
enis were outraged to leam that the drug would cost them (at wholesale
i) bt $3.7 and 530 pr oy whih vas s e osty i A
been just several years back. The release of a 10 mg tablet fom BTG several years ker did
it 0 reduce the relaive cost of the drug.

Oxandrin® continues o be sokd i the US., but s now under the Savient label (formerly
known as BTG). It i curently approved by the FDA for “adjunctive therapy to promote
weight gain afer weight loss following extensive surgery, chronic infections, o severe trauma
and in some patients who without definie pathophysiologic reasons falto gain or to rintain
nomal weight, o offet the protein catabolism associated with prolonged adminitration of
corticosteroids, and for the relief of the bone pain frequently accompanying osteoporosis.”
Generic versions of the drug are now avaiable in the U.S., which has reduced the price of
owandrolone therapy. Outsile of the US., oxandrolone remains availbie, although not
widely.

‘How Suppli

Oxandrolone s avaikble in select huran drug markets. Compositon and dosage may vary
by country and manufacturer, The original Amavar brand contained 2.5 mg of sterokd per
tablet. Oxandrin contains 2.5 mg or 10 mg per tablet. Other moden brands conmonly
contain2.5 me. 5 me. or 10 me of serod per table.

Structural Characteristi

Oxandrolone is a modified form of diydrotestosterone. It diffrs by: 1) the addiion of a
mehyl growp at carbon 17-alpha to proteet the hormone during oral administration and 2)



the substitution of carbon-2 in the A-ring with an oxygen atom Oxandrolone is the only
conmercially available steroid with such a substitution to is basic ring structure, an akeration
that consierably creases the anabol strngth o the stroid (party by making i resitant
tissue).

ide Effects (Estrogenic):

Oxandrolone i ot arommtized by the oy, and i ot measably estrogenic. Orarcrokne
also offers no related progestational activity. “* An anti-estrogen i not necessary when

i o, 2 snecomt shouk] ot b  conem v among sensive i, Sice
estrogen i the usual culprit with water retention, oxandrolone instead produces a lean,
quality ook o the physique with o fear of excess subcutancous fld retention. This makes it
a fvorable steroid o use during cutting cycles, when water and £t retenion are major
concems. Oxandrolone is also very popular amng athetes i strength/speed sports such as
sprintng, swimming, and gymmmstis. In such disciplnes one usually does not want to carry
around excess water weight, and may find the raw muscle-growth brought about by
oxandrolone to be quite fvorable over the lower qualty mass gains of aronmtizable agents.

Side Effects (Androgenic):

Although classified as an anabole steroid, androgeric side efiets are still possible with this
substarce. This may nchde bouts of oly skin acne, and bodyfacal hair growth.

teroids may ok hair loss. Women are warmed
of the potenial viing cffcs of anabolic/androgeric stroils. These ay nclude a
deepening of the voice, menstrual iregulrities, changes in skin texture, facial hair growth,
and clitoral enlargement. Oxandrolone & a steroid with low androgenic activty reltive to its
tissue-buiing actions, muking the threshold for sirong androgenie side cécts conparably
igher than with more androgeric. agents such as testosterone, methandrostenolone, or
foxymesterone.

The low androgenic activity of oxandrolone is due in part fo i being a deriative of
diyitesoserore. Thi creaes a st anogeni sierod because the agen ek the
apciy fo merct ith the 5.ae reducase cvyme ae comert 1 2 e potet G
hydro'form This s unlke testosterone, which is several fimes more active in androgen
Tesponsive farget tissues such as the scalp, skin, and prostate (where S-alpha reductase
present in high amouns) due (o ifs comversion to DHT. I essence, oxandrolone has a nore
bakinced kvel of potency between musce and androgenic farget tissues. This s a similr
sitation as & noted wih Primoboln and Winsirol, which are abo derived from
not known to be

ide Effects (Hepatotoxicity):

Onantokns i  c17apn lishied congone. T ko prtcts e dng fom

deactivation by the liver, allowing a very high percentage of the drug entry o the

bloodstream ion. C17-alpha alkybted steroids

canbe hepatotone. Prologed o igh exposure muy resul i fer danuge I are isiances
p. It adviabe to visita

oy cycle to monior ver fincton and overall healih. Inake of ¢17-alpha akykied steroids

s commonly limited to 6-8 weeks, i an effrt o avoid escalating ver strain.

Oxandrolone appears (o offer less hepatic stress than other 17 alpha alkylated steroids.
‘The manufacturer Kentiies oxandrolone as a steroid that is not extensively metabolized by
the fier fike other 17-alpha akylated orak, which may be a factor in is reduced
hepatotoxicity. This is evidenced by the fict that more than a third of the corpound is st
intact when excreted in the urine. **S Another study conparing the effects of oxandrolone to
other alkykited agents inchuling methykestosterone, norethandrolone, fuoxymesterone, and
methandriol demonsirated that oxandrolone causes the lowest sufobromophiein (BSP; a
marker of lver siress) retention of the agents tested 6 20 mg of oxandrolone produced
72% less BSP retention than an equal dosage of fuoxymesterone,which is a considerable
difference being that they are both 17-aipha alkylted.

Amore recent study looked at escalating doses (20 me. 40 me. and 80 mg) of oxandrolone
1262 HIV:+ men The drug was adminitered for 2 period of 12 weeks. The group taking 20
e e per day showed 1o trends of epatotoxity in ver




enzyme (AS1/ALL; anmo-ransierase and AAnNe AM-IAISIETase) VA, 1h0se men
taking 40 mg noticed a mean increase of approxiately 30-50% in iver enzyme values, whike
the ggoup of men taking 80 mz notced an approximate 50-100% increase. Approxinuely
10-11% of the patiens i the 40 mg group noticed Workl Heakh Organization grade 11T and
IV toxkity according to AST and ALT vahues. This figure jumped to 15% in the 80 mg

‘roup. Whik serious hepatotoxiciy cannot be exchaded with oxandrolone, these stuies do
sugeest that it s measurably safer than other alkylted agents

“The use ofa iver detoxifcation supplement such as Liver Stabil, Liv-52, or Essentiake Forte
s advised whik taking any hepatotoxic anabolc/androgenic serokls.

Side Effects (Cardiovascular):

This inchudes
a tendency 1o reduce: HDL (200d) chokesterol values and increase LDL (bad) cholesterol
valoes, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arteriosclerosis. The relative impact of an anabolic/androgenic steroid on serum fpids i
dependant on the dose, route of admistration (oral vs. njectable), type of steroid
(aromatizable or nor-aronmtzable), and kel of resistance to. hepatc metabolism.
Oxandrolone has a strong effect on the hepatic managenent of cholesterol due 1o i
stctwal resitance o fiver breakdown, non-aronmtzable natue, and route of
adminitration. Inthe previously cited sty in HIV+ ks, 20 mg of oxandrolone daiy for
12 weeks caused a mean serum HDL reduction of 30%. HDL vakes were suppressed 33%
in the 40 mg group, and 50% in the 80 mg group. This was accompanied by a statistically
significant increase in LDL values (approximately 30-33%) in the 40 mg and 80 mg groups,
further increasing atherogenic risk. Anabolic/androgenic steroids may akso adversely effect
biood pressure and trighycerides, reduce endothelial rebixation, and support eft ventricular
hypertrophy, all potentially increasing the risk of candiovascubr disease and myocardial
infarction.

At one time oxandrolone was looked at as a possible drug for those suffring from disorders
of high cholesterol or trighcerides. Early studies showed it to be capable of lowering total
cholesterol and trighceride values in certain types of hyperipidemic patiens, which was
thought pot for this drug as a lipid- 407 With further investigation
it was found. however, that any lowering of total cholesterol values was accompanied by a
redistrbution in the ratio of good (HDL) to bad (LDL) cholesterol that favored greater
atherogenic risk. %% 4% This negates any positive cffect this drug might have on trighycerides
or total cholesterol, and actally mukes it a potential danger in tenns of cardiac risk,
especally when taken for prolonged periods of time. Today we understand that as a group,
ambolic/androgenic steroids tend to produce unfivorable changes in pid profils, and are
really not usefil in disorders of fpid metabolism. As an oral c17 alpha alkyhied steroid,
oxandrolone is even more risky to use in this regard than an esteriied injectable such as a
testosterone or randrolone.

To help reduce cardiovascuar sirain it & advised 1o muiniain an active cardiovascular

exercise m and mininize the itzke of satwated fis, chokesterol and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oiks (4
gams per day) and a mitwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with conmparable ingredints s also recommended.

Side Effects (Testosterone Suppression):

Al ansbolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected 10 suppress endogenous testosterone production. Oxandrolone i no exception. In
the above-cited study on HIV:+ males, twelve weeks of 20 mg or 40 mg per day caused an
approxinate 45% reduction in serum testosterone leveks. The group taking 80 mg noticed a
66% decrease in testosterone. Similar trends of decrease were notied in LH production,
with the 20 mg: and 40 mg doses causing a 25-30% reduction, and the 80 me: group noticing
a decline of more than 30% Additorally, studies on boys with constiutionally delayed
puberty have demonstrated significant suppression of endogenous LH and testosterone with
as little as 2.5 mg per day.*!° Without the intervention of testosterone stimulating substances,
testosterone levels should retum to normal within 1-4 months of drug secession. Note that
prolonged hypogonadotrophic hypogonadism can develop secondary to steroid abuse,

necessitating medical intervention.



The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Studies have shown that taking an oral anabolc steroid with food may decrease i
bioavailability:#!! This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with undigested dictary fit, reducing s absorption fom
the gastrointestinal tract. For muxiomum uilization, thi steroid shoukd be taken on an empty
stomuch.

“The original prescribing gidelines for Amavar called for a daily dosage of between 2.5 mg
and 20 mg per day (5-10 mg being most common). This was ustally recommended for a
period of two to four weeks, but occasionally it was taken for as long as three morths. The
dosing gukdelnes recommended wih the current UsS. production form of the drug
(Oxandrin, Savient Phammceuticals) ako call for between 2.5 and 20 mg of drug per day,
taken in infermittent cycles of 2 t0 4 weeks. The usual dosage for physique- or per -
enhancing purposes & in the range of 15-25 me per day, taken for 6 o 8 wecks. These
protocols are not far removed fom those of normal therapeuti s

Oxandrolone is ofien combined with other steroids for a more dramtc resul. For exaple,
whi buking one might opt to add in 200-400 mg of a testosterone ester (cypionte,
enanthate, or propionat) per week. The result shoukd be a considerable gain n new muscle
s, with a more comfortable levelof water and fat etention than iftaking a higher dose of
testosterone alone. For dieting phases, one might aemately conbine oxandrolone with a
non-aromatizng steroid such as 150 mg per week of a trenbolone ester or 200-300 me of
Prinobolan® (methenolone enanthute), Such stacks are highly fivored for increasing
definiton and muscularity. An in-between (lan mass gai) might be 0 add in 200-400 me of
a low estrogeric compound ke Deca-Durabolin® (nandrolone decanoate) or Fquipoise®
(boklenone undecylenate).

Administration (Women):

“The original prescribing gidenes for Anavar did not offér separate dosing reconmendations.
for women, although it was idiated that women who were pregand, or may becone
pregran, shoukd not use the drug. The curent guidelines for Oxandrin also do not make
special dosing recommendations for wonen. Women who fear the masculinizing cficts of
many steroids woukl be quit comfortable using tis drug, as these properties arc very rarely
seen with low doses. For physique- or performance-enhancing puposes, a dail dosage of
5-10 mg should illcit consilerable growth wihou the noticeable androgenic side effects of
cter drgs. T kb ok b -6 ek, Engr ey i
add another mid Winstrol®,

with such anabolies, the user shoukd notce fister, more pmmunced mscbb\nldmg efcts,
but it may also increase the likefiood of seeing androgenic sde effécts (or hepatotoxicity in
the case of Winstro).

Pharmuceutical preparations containing oxandrolone are iy liited. The drug s wivaible
in Euwope, and with a handfil of exceptions in the west, s production i increasingly being
sl ol et ket A, In g some of e rergproducsad
changes on we have made the

Nrious forms of generic oxandrolone are now available in the UsS. in both 2.5 mg and 10
mg dosages, fom manuficturers such as Par Pharm, Sandoz, Upsher Smith, and Watson.

Brand name Oxandrin s stll avaiable in the ULS. under the Savient brand name. It comes in
bottles o 60 (10 mg) tablets or 100 (2.5 mg) tablets cach.

“The generi Talian product Oxandrolone (SPA) i o longer avaible. Tt was previously
being made for export sales only. There are no remaining oxandrolone products avaiable on
the Italan market.



Atbntis (Mexico) produces an oxandrolone product called Xtendrol. It carries 2.5 mg of
sterokd per tablet, and comes in a box of 30 tables each.

Asia Pharm makes the product Oxanabolc in Malaysia. It comes in strps of 10 tablets
cach, 10 strips per box. Fach product shoukd cary a wique product ID code that can be
veriied with the company for authenticty. This product is presendy export only, but the
manuficturer chis (0 be inthe process of seeking Thai FDA approval

Balkan Phamceuticals (Mokdova) makes the product Oxandrolon. 1t i prepared in 10 me
tablets, with 20 tablets contained in cach foi and plastc strip.

Andractim® (dihydrotestosterone)

30-260
Anabolic 60-220
Standard T.propionate

Chemical Names  5-alpha-androstan-3-one-17beta-ol
5-alpha-androstanolone

Estrogenic Activity none
Progestational Activity none
Description:

Andractim s a prescription steroid preparaton that contains the potent androgeric steroid
dinydrotestosterone. This produet comes n the form ofa transdemal gel, typically conaining
25% dihydrotestosterone by weight in an 80gram tube. As with Androgel, roughly 10% of
the active steroxl will muke i into circulation with each appiication This would equate to 80
doss of 25 . i cach dos deferigapprovnaiely 2.5 g of serod 0t bods.
iselfs the inthe human body,
oo androgen receplor at keast three or four times reater than that of s
parent steroid testosterone. This trai, however, i not accompanied by equally powerfil
anabolic tendencies. In the case of dirydrotestosterone, we have a steroid that & almost

P with onl

Diydrotestosterone s a weak muscle buder because i is extremely open to ateration by
the 3-alpha-hydroxysteroid-dehydrogenase enzyme, responsble for breaking down active
steroids like DHT ito their imctive metabolies. 3a-HSD s present in high quantites in
muscle tissue, ruming inerference between the outer cell membrane and the androgen
receptors that all steroid hormones are trying to reach. In humans, litke DHT ends up actually
reaching this receptor. Testosterone is very resistant to this enzyme, however, which allows it
to be a much more effective muscle-buiding agent. 3a-HSD steroid deactivation in nuscle
tissue causes the same problem with Proviron (1-methyl-difydrotestosterone). DHT and
Proviron both have very effective uses in arcas such as fit loss, hnniemlg increasing CNS
activiy, and ins, but they do i

History:

Dihydrotestosterone was first synthesized in 1935412 This strong androgen was put into
consistent medical use during the lte 1950's, affer a seris of experiments demonstrating that

0k were developed more recently, and ave been inestigied fo a nuber of medial
puposes. At present, these preparations are prinurily indicated for the treatment of
androgen deficency, gynecomastia, and insufficient genital growth. Transdermal DT has
been successfil as an androgen replcement medication in okler men at risk for developing
‘prostate hypertrophy largely because of ts non-aromatizable nature, #3414 as this disorder i



feked parly by g, The e two featons v consdered ocalapplctiorsof e
drug, and the DHT gel s applied directly to the tissues requinng treat

“The primary nanucturer of diydrotestosterone el gobally i Besins Intemational, based in
France. Besins produces the drug under the Andractim name, seling it in France and
scarcely in other parts of Furope. Ditydrotestosterone ges are found much less commonly
ouside of Europe, and presertly 1o such preparation i conmercially availble i the United
States. In 1995, US. manufacturer Unimed Phammaceuticals purchased the rights to
Andractim fom Besins in the U.S., Mexico, and Canada. The firm announced an inferest in
the drug for several uses, including androgen rephacement in men over age sixty, treating
‘benign prostate hypertrophy, and combating HIV- associated wasting Iis use as an anabolic
may be desiable with HIV because it had been determined that many patiens kck an abilty
to properly convert testosterone to DHT, and therefore lack sufficien levels of ths important
androgen. It appears that Urimed has since sokd s iferests in the amabolic sieroid market,
however, inthe US. in question

"How Suppli

Hydroaloholic transdermal diydrotestosterone gels are avaikable n sclect humun drug
murkets. Compositon and dosage may vary by country and mumuficturer, but usually
contain 2.5% dihycrotestosterone by weigt.

Structural Characteristics:

Andractin® i a hycroakcoholic gl containing 2.5% of diydrotestosterone (fee) by weight.
It i desiged to provide a continuous transderml delivery of dihycrotestosterone for 24
hours following appikcation to the skin. Approximately 10% of the appled dose s absorbed
across the skin during each 24-hour period.

Side Effects (Estrogenic):

Dihydrotestosterone i not aromatized by the body, and is not measurably estrogenic. An
anti-estrogen is not necessary when using this steroid, as gyneconasta and water retention
should not be concems even among sensiive individaals, DHT also has inherent anti-
estrogerc propertis, conpeting with other substrates for binding to the aromatase enzyme.
Percutancous diydrotestosterone may be an effective option for the  treatment of
gyneconstia. Studies have reported a good level of success when treating certain fors of
this disorder with Andractiny the drug affeting the rato of androgenic o estrogeric action in
the breast area enough that a notable regression of mamiery tissue has been achieved in
may cases 15416

Effects (Androgenic)

Diydrotestosterone is the sirongest natural mak: androgen. Higher than normal
doses are likely to produce androgenic sile effects inchaing oily skin, acne, and body/ﬁxml
Inir growth. Men with a genetic predisposition for hair loss (androgenctic alopecii) may
notice accelerated male pattem bakling. Women are wamed of the potental vilzng eficts
of - anabolic/androgenic >\eruuh especilly wih a stong androgen such as
dinydrotesiosterone. These may inciude decpening of the voke, mensinal iegrites,
e m ki e, i i gowh, and ctorlenkrsement. Note tt the 5- -shi
reductase enzyme does not metabolize diydrotestosterone, so s rektive androgen

not affeeted by iasterkle or dutasteride.

Side Effects (Hepatotoxicity):
Dihydrotestosterone does not have hepatotoxic efeets; liver toxiciy s kel

Side Effects (Cardiovascular):

“Thisinchdes
a tendency 1o reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relative inpact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, route of admistration (oral vs. njectable), type of steroid

(ronmtizmble or non-aromatizblk) and lewel of reskiance f0 henatic metaholim



A my oo adversely affec righycerides,
redie exdoiel relotion. ard port i senikr hypervoply &1 potntly
increasing the risk of cardiovaseuar discase and myocardial infrcton. Therapeutic doses of
dinydrotestosterone used o coreet insufficient androgen production in otherwise healihy
aging men are wnlikely 1o inerease atherogenc rik. Higher doses are ey to increase
atherogenic risk, but less dramatically than equivakent doses of synhetc oral
anabolic/androgenic seroids.

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and mininize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish ois (4
grams per day) and a natral cholesterolantioxidant formuia swch as Lipid Stabil or a
product with conparable ingredients i also recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gain are

expected to suppress endogenous testosterone production. Without the intervention of

testosterone stimulating substances, testosterone levels should retum to normal within 1-4

months of drug secession. Note that prolonged hypammdnmyphic hypogonadism can
1o steroid abuse.

The above side effects are not inclusive. For more detailed discussion of potential side
ffects, see the Steroid Side Effects section of his book.

Administration (Men)

“To treat androgen insuffiiency, hydroakcoholc transdermal dihydrotestosterone geks have
been used in doses ranging from 16 to &lngper day (1.6-6.4mg of homone delivered). For
physique- or performunce-entancing. . higher doses woukl be necessary to achicve
Srons sprpmsilogeal ks of dtotessterone. Logeal cive dones ogin e
s of S0-100 me per da. or S10 e of homune deherad sl

s of it vahe for cl, and i most commonly appiked for
ummg or pure-strengih- prombiing purposes.

Administ

transdermal ! is not for women for
physique- or performunce-enbancing purposes due o s strong androgenic nature and
tendency to produce virlzng side efects.

Availability:
Pharmaceutical preparations containing transderal dihydrotestosterone gel remin scarce.

The gt spply s  be scatred i okted ket f o, s, nd o
in reviewing some of the remmining products and changes i the global

One of the most notable preparations is Andractim fiom Besins-Iscovesco in France. It
contains 25 mgfnl of hormone ina 100 gram tube.

Andractimis produced in Belgum by Piete. It contains 25 mg/mi_of hormone in an 80 gram
tbe.

Andractimis produced in India by Chemee. It contains 25 gL of hormone ina 100 gram
tube.

Andriol® (testosterone undecanoate)

100
Anabolic 100




Standard Standard

Chemical Names. 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one

Activity moderate

Activity Tow

Androl® s an oral festosterone_preparation that_contains 40 mg of testosterone.
undecanoate (i an oil base) i sof gebtn capsule. This drug s very difrent than most
oral anabolic steroids, which are usually c-17 alpha alkylated to survive fist pass metabolsm
the liver. Instead, esterifcation and suspension in il allows the testosterone:
undecanoate in Andriol® to be partiall absorbed through the ymphatic system along with
ditary 6. This bypasses the destructive fist-pass through fier, proviling sustained
physiological kevels of testosterone to the body. The actual oral bioavaiabilty of Andril &
estimated to be approximately 7%. In design, this steroid i essentialy a non-toxic and orally
active testosterone, ntended to provide a wique allemative to testosterone injections and
other hepatotonic oral anabolic/androgerse steroids
History:
o d A developed b & g Orgnon
(bow MerckIMSID), and ft roduced o clical i duringthe arly 1980's. Th drug
was soon approved for use as a prescription agent in a murber of countries around the
globe, generally under the Andriol brand e, akthough Organon has alko marketed it as
Androxon, Panteston, Restandol, Undestor, and Virgen in certain nrkets. This drug
preparation s indicated for testosterone replacement therapy in makes with conditons
associated with insuficient endogenous androgen production. Although there s a large
market for androgen replacement drugs in the Unied States, the drug is not approved for
sale on the US. market. It has been approved as a prescription agent in the bordering
markets of Mexico and Canada, however.

12003, Organon began replacing ts Andriol roducts with Anciriol® Testocapst®. The new
formution improves on the storage fimitations of the original Andriol preparations, which
needed to be kept under refigeration at the pharucy. The drug was stored at room
tenperature once dispensed, as the product needed to be consumed at room tenperature.
Outside of reffigeration, however, the drug finctionally had only a 3-month shelf . The
new Andriol Testocaps are designed to always be stored at room temperature, and have a
shelf I of 3 years. The new formution s considered to be bioequivalent to the okler
version, and can be substituted in patients without any change in dosage.*7 Given the
handling adhantages and bioequivakency, it i ikely that the new Testocaps willlowly come:
o replace al of the older Andriol preparatons.

In pite of s wide availbily, Andriol has never been a popur tem among athketes. This i
likely due o the high rebtive cost of the drug, and s low potency compared 1o ofher
‘pharmaceutical preparations, partculrly inectable testosterone corpounds and the more
potent synthetic oral ansbolic steroids. Still Andriol remais a product of choice among
those athletes not interested i using injectable medications and preferring to avoid the
greater risks of hepatotoxicity and fpil aklerations inberent i c-17 aipha alkyhted oraks.
Today, decades afier i inital release, Merck/MSD remais the sole global producer of
prescription oraltestosterone undecanoate. Andriol selfhas maintained a prominen share of
the global hormone replacement market since the 1990's.

How Supplied:

Oral testosterone wxlecanoate preparations are avaiable i various human drug markets.
“The okler formuations supply 40 me of testosterone undecanoate in okeic acid, contained in
sillsoft gelatin capsules. Andriol Testocaps supples 40 me,of testosterone undecanoate in
castor oil and propykene glycol monokurate, contained in sl soft gelatin capsules.
Packaging i commonly as bottles. ofm or 60 capsules, or foil/plastic strips of 10 capsules.
Subtracting the ester weight, each 40 mg Andriol capsule comis 253mg of (base)



Structural Characteristics:

Andiiol® contains testosterone that has been modified with the additon of carboxylic acid
ester (undecanoic acid) at the 17-beta hydroxyl group. The esterified homone is more fit
soluble than base (free) testosterone, and has been dissolved in oiland encapstlated for oral
administration. Significant absorption of oral testosterone undecanoate takes phce through
the Iynphatic route, bypassing the first pass through the liver. Andriol® is designed o
provide a peak in testosterone levels several hours afier adminstration, and with repeated
dosing maintain physiological concentrations for 24 hous.

Pharmacokinetics of
Oral Testosterone Undecanoate

16 ~$64 8omg TUFed
- 80mg TU Fasted

Testosterone (nmoll)

vessese et
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Figure 1. Median response pharmacokinetics after oral administration of 80 mg of
testosterone undecanoate in fasted and fed states. Testosterone absorption is
impaired when taken without meals. Source: Andriol Testocaps online information,
Organon. Citation Bachus et al, 2001, Andriol.com.

Side Effects (Estrogenic):

ne s readily aromatized in the body (© estradiol (estrogen). The aromtase
(cslmg:n synthetase) enzyme i responsble for this metabolim of testosterone. Elevated
estrogen levels can cause side effects such as increased water retention, body ft gain, and
gmeconnstia. Testosterone s considered a moderately estrogenic steroid. Exceeding
therapeutic doses will increase the kelhood of estrogenic side effects. In such cases, an
anti-estrogen such as clomiphene citrate or tanxifen citrate & commonly applied to prevert
estrogenic sde effects. One nay altemately wse an aromutase inhibitor ke Arinidex®
(anastrozole), which more effcendy controls estrogen by preventing s synthesis. Aromatase:
inhibiors can be quie expensive in comparison to antiestrogens, however, and may ako
have negative effects on blood

Side Effects (Androgenic)

Testosterone s the primary muke androgen, responsile for nuintaiing secondary make
sexal charactersics. Taking oral testosterone. undecanoate in doses exceeding nomul
therapeutic keves i likely to produce androgenic side effects inchuling oly skin, acre, and
bodyificil hair gowth Men with a genetic predispositon for hair loss (androgenetic
alopecia) muy nofice accekrated e patiem bakling. Women are wamed of the potential
vilzing effcts of ansbolic/androgenic steroil, especially with a strong androgen such as
testostorone. These may inchude decpening of the voice, menstal eguarites, changes in
skin texture, ficial hair growth, and clforal enlargerren.

In androgse esponsive targe sues such as te sin scalp, and prosate, e hih et

androgenicty of testosteron: i dependant on s reduction to dindrotestosterone (DHT).
The Sl redetas croyme & rsponsile for ths metbolem of tetoserone, T
concurrent use of a 5-alpha reductase inibitor such as fiasterde or dutasteride willnterfere
wih site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs to produce androgeic side effecs. It is important to remember (hat ansbolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
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total 5-alpha reductase ihibiton.

ide Effects (Hepatotoxicity):

st docs ot ene et e e ity ksl One sy i
the potental for hepatotonicity wih high me
ofthe hormone per day (2.800 mg per week) o goup of e subjects. The hormone was
given daily for 20 days, and produced no significant changes i lvr enzyme vales inchuling
serum albunin, bilirubin, alanine-amino-transferase, and alkaline phosphatases. *'® No study
in which ver erzymes were exanined s demorsinted an adverse hepatotosc fiet fom
Andriol, inchudi therapy for 10 years. 1%

ide Effects (Cardiovascular):

“Thisinchudes
a tendency to reduce HDL (good) chokesterol values and increase: LDL (bad) cholesterol
vakues, which may shiftthe HDL to LDL balance in a direction that frvors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admitration (oral v, inectabk), type of steroid
(aromatizable o non-arormiizable), and kvl of resistance to hepatc metabolism.
Aabolic/androgeric steroids mmy ako adversely effect blood pressure and trigheerides,

reduce endothelial relaxation, and support kel ventricuar hypertrophy, all potentilly
increasing the risk of cardiovascular disease and myocardialinfarction. Therapeutic doses of
oral testosterone unlecanoate used to correct insufficent androgen production i ofherwise:
healihy aging men are wiikely to increase atherogenic risk, and may actually irprove lpid
profiles and cardiovascular risk factors. 20

To help reduce cardiovascular strain it i advised to maintain an active cardiovascular
exervise program and mininize the itake of saturated fits, cholesterol and sinple
carbohydrates at all times during active AAS administration. Supplementing with fish ol (4
grams per day) and a natural cholesterolantioxidant formula such as Lipid Stabil or a
‘product with comparable ingredients is also recommended.

ide Effects (Testosterone Su

All anabolc/androgenic sieroids when faken in doses suffcent o promie muscle gain are
expected to suppross endogenous testosterone production. Testosterone i the prinary malke
androgen, and ofiers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil, lkewise, have a strong efiect on the hypothakmic reguation
of ratral steroid homones. Wilbou the ntervenion of tesosterone-stimuiting substances,
testostorone levels shoukd retum to nommal wilhin 1-4 morths of dug secession. Note that
prokonged hypogonadotrophic hypogoradism can develop secondary to sieroid abuse,
necesstating medial intervention.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Stervid Side Effects section of this book.
Administration (General

lvays be taken with mzak, moderate fit content (20
gran) to maxinize lymphatic absorption. Very low bioavaibily has been reported when
taken in the fisted state. The total daily dossge shoukd be divided into a minimum of two
applications, taken in the moming and evening. (o muintain more consistent elevations of
serumestosterone.

Administration (Men):

For the treatent of low androgen level, prescribing guidelines for Andriol recommend an
inial dosage of 120-160 me daiy for 2-3 weeks. Based on the level of effect, a daily
maintenance dosage of 40-120 mg is sually contined at ths point. For bodybuiling
purposes, higher doses woukl be required to reach strong supraphysiological levels of
festosteroe. Ths would gencrallycal o a inirum dosags o 240-280 e per day (6.8
capsuks), 6-8 weeks. A\ however, woud
llin e ranoc of 400-480 mo (1010 17 canaules) ner da These dases can he it ety




given the rekfive price of Andirol preparatons, making
ostlfctve and popub,Given e reive ko poteey of Antrl. when ke by athtes
itis most commonly used h other agens. uimately
very versati, and can be stacked with many other anabolicfandrogeric steroids depending
onihe desired effeet

Administration (Women):

Andro s ot prserbd o women il i This dg s ot comended o
women for physique or nature
and tendeney to produee vizng side cficts,

Avs

Oral testosterone wdecanoate remais widely avaiable. It i produced alost exclisive by
or under ficense fiom Organon (now Merck/MSD). In reviewing som of the more popular
products and changes on the global pharmaceutical market, we have made the folowing
observations.

In November 2009, Organon (a subsidiary of ScheringPlough since 2007) became part of
Merck/MSD. All Organon products are expected 1o transiton over to this label It s
e h i

Thesof] desin of o Aol procucs b sl ik 1 g A
prepared as a brownired colored

Testocaps® are ako soft poi dossy capsu‘e& "t e 3 o g o 5 \nmpmﬂl
orange gelatin mixture, Inside there s a yellow oy iquid. DV3 and ORG are prinied on the
surfice of both types of capsules. Legiimte Organon oral festosterone undecanoate has
been sold under the brand mames Andriol®, Andriof® Testocaps®, Androxon, Panteston,
R, Undestor, e Vetgn Aol i reprd s an ober v of s

preparation, and ible only in a lited rumber
Androderm® (testosterone)

Androgenic 100
Anabolic 100
standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
Estrogenic Activity moderate
Progestational Activity Tow
Descript

Androdermi® s a testosterone defvery system that utlizes an adhesive patchi” o deliver the
homone transdermully. The testosterone tself i dissolved in an akoholic gel simibr to
AndroGel®, except here the gel i contained in a protected external drug reservoi. This
design provides approximuitely double the bomne bioavaibily of AndroGel, and ako
severely limis the transr of testosterone to_other people during rigorous skin-to-skin
contact. The patches come in two strengihs, 2.5 mg and 5 mg. indicating the amoun of
testosterone each i to supply systenically over a 24-hour period (they cortain 12.2 and
243mg of sosteone respethey. Androdei, was desigred to i th ot
uring the first 12 hours
and bner kg e e 12 s oFeach day T clncal S of s, fany & ot

History:



Antrodr v devebped i e L St by Therioch (S Lake i) 1t vas
approved for sake by Drg eptember
1995, s e o Gt n:phcctmm therapy in men with a dcﬁcn.my or
absence of endogenous testosterone. This incldes cases of primary hypogoradism, which
may be cauwed by cryptorchidism, biteral torsion, orchis, vanishing testis syndrom,
oxchstony, Klnelr's sy, chemoterpy o akololfeay el oy It &

alo prescribed to treat hypogonadotrophic hypogonadisny, including patients with hteiizing
homone or heinizing homone-releasing hormone: (LHRH) deficiency caused by tumors,
injury or radiation. Primary hypogonadism i usually characterized by low testosterone and
high gonadotropin (LH/FSH) leves, while hypogonadotrophic hypogonadism s wsually
associated with ow testosterone and low to norml goradotropin levek. Watson curently
sells this product in the United States uler the Androderm® brand nam. In Furope, the
ATMOS® brand fiom Astra s most conmmony found.

‘How Supplied:

TheraTech’s transdeml testosterone system is avaiable in select human drug markets,
where it is commonly sokd as Androdem® or ATMOS®. It is produced in two strengths,
one containing 12.2mg of testosterone, and one containing 24.3me of testosterone. These
are intended to deliver approximately 2.5 me and 5 mg of testosterone systemically to the
patient over a 24-hour period.

tructural Characte

Androderi® s a_transdermml drug delivery system that contains an alcoholic gel of
festosterone (fiee) enchosed in an adhesive patch with a protected drg reservoir. It i
desped t provide seady bt varyg kel ofestostront mamdenraly e ach 24.
hour period of appiiation.

Pharmacokinetics of Two Androderm Patches

(Back Application)
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Figure 1. ions (ng/dL) ing single
dose applications of two Androderm 2.5 mg systems applied at night to the back.
“The figures reflect the greatest response in a study comparing four different sites of
application (abdomen, back, thigh and upper arm) in 34 hypogonadal men. Source:
Androderm(® prescribing information. Watson Pharma, Inc.

ide Effects (Estrogenic):

Testosterone s readily aromutized in the body o estradiol (estrogen). The aromatase
(esirogen synthetase) enzyme i responsible for this metabolsm of testosterone. Elevated
estrogen levels can cause side effects such as inreased water retention, body fi i, and
gymecomnsta. Testosterone s consilered a moderately estrogenic steroid. Exceeding
therapeutic doses will erease the kelhood of estrogenic side effes. In such cases, an
anti-estrogen such as clomiphene cilrate or tamuxifen citrate & commonly applied to prevet
estrogenic side effects. One nmy aliemately use an aromutase inhbitor ke Arimidex®
(anastrozole), is synthesis, Aromatase
inibiors can be quie expensive n conparison o ant-stroges, however, and 1y ako
have negative effeets on blood lpids.

Side Effects (Androgenic):




Iestosterone s e prITATY Mk ANdrOEN, TESpONSIIe OF MMATING SeCOMry Mk
senal characteristis. Exceeding therapeutic doses s ikely (o produce androgeric side
effets inchuling oly skin, acne, and bodyfckl hai gowth Men with a genetic
predisposion for hair loss (androgenetc alopecia) may motice accekrated mule pattem
bakding. Women are warmed of the potential virlzng effects of anabolc/androgenic strokls,
especlly wiha stong s i testosterone. These oy e dospeigof e
voie, menstnal imegubrifes, changes i skin texture, ficil hair gowth, and clioral
enlrgennen,

In androgen- responsive target tissues such as the skin, scalp, and prostate, the high rektive
androgeniciy of estosterone s dependant on its reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsble for this metabolism of testosterone. The
concurment use of a 5-alpha reductase inibitor such as fasteride or dutasteride will iterfere
with site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs to produce androgeric side effees. It is important to remember that anabolic and
androgeric. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolic and androgenic properties is not possibe, even with
total 5-alpha reductase inibition.

H xicit

P fleets; iy, O
the potential for hepatotoxicty with high doses of testosterone by adminitering 400 me of
the hommone per day (2,800 me per week) 1o a growp of make subjects. The steroid was
aken orally so that higher peak concentraions would be reached in hepaic tissues.
compared to inramuscubr injections. The hormone was given daily for 20 days, and
produced no significant changes i liver erzyme vakes incheling serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. 2!

Side Effects (Cardiovascular):

a tendency to reduce HDL (go0d) cholesterol vaes and fncrease LDL (bad) choleierol
vales, which ry shif the HDL to LDL balance i a dirction that fvors greater risk of
areriosckross. The rektive inpact of an anabolc/androgeric steroid on serum Epids is
dependart on the dose, route of administration (oral vs. njectable), type of steroid
(aromstizzble or nor-aronutzable), and kel of resitance 1o hepatic. metabolism.
Anabolc/androgeric steroids may alo adversely affect blood pressure and righcerides,
reduwceendothelil rekaxation, and support kel veriricuar hypertrophy. all potentaly
increasing the risk of cardiovascular discase and myocardial infircton. Therapettic doses of
festosterone used o correet insufficient androgen production n ofhervise healhy aging men
are unlkely o ncrease atherogenic risk, and may actually reduce the risk of cardiovascular
‘mortality. 22

To help reduce cardiovascuar sirain it i advised 1o muiniain an active cardiovascular

exercise m and mininize the izke of satwated fis, choksterol and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oiks (4
gams per day) and a mitwal chokesterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingredints s also recommended.

Side Effects (Testosterone Suppression):

All ansbolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected (0 suppress endogenous testosterone production. Testosterone i the prinary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs will. kewise, have a strong eflect on the hypothalamic regulation
of matural sterokd hormones. Wilhout the interyention of testosterone-stimuting substances,
testosterone levels shoukd retum to normal within 1-4 morihs of drug secession. Note that
prokonged_ hypogoradotrophic hypogonadism can develop secondary to steroid abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):



Androdermi® is applied daily (before bed) to intact, clean, dry skin of the back, upper arms,
thighs, andior abdomen. The site(s) of application shoukd be rotated so that no patch &
reapplid o the same arca i less than 7 days. Lower bioavaiabilty may be noticed in some:
areas of the body. such as the chest and calves. Androderm shoukd not be appled to the
scrotum. It should akso not be applied over a bony area of the body. or any part of the body
that could be subject to prolonged pressure during skeep o siting. Appliation to these sies
s been associated with bum-fike blster reactions. Skin iiation causes approximutely 1 in
20 pats t diconte: atnen. raton my be anelored by s of e
affected area with over-the- topical afir the patch s
removed. A simall anount of prescription o ot sccome may also be
applid 10 the center of each patch before application. which should reduce iritation and not
sigificantly alier the transdemal absorption of testosterone. Many OTC optients wil
sigificantly reduce the penetration of testosterone when appled 1o the skin before use, and
should be avoided.

Administration (Men):

“To treat androgen insufficency, the prescribing gidefnes for Androderm® recommend two
25 mg patches or one 5 m patch per day. Moming serun testosterone levels are lter
measured, at which point the physician iy adjust upwards or dowmwards if necessary. For
physique- or performance-enfancing purposes, higher doses would be necessary to achieve
supraphysiological levels of testosterone. This would require at kast three or four 5 mg or
cight 2.5 mg patches per day, delivering approxintely 15-20 mg of testosterone. This level
s sufficient for most users (o notice gains in mscle size and strength, although this s not a
ey realtic dea in a practical serse. Lower doses may be used, but typially when

steroids. Testosterone is rsatile,
i can b combied wilh any oter sl Androgeie Seroés o b th desred

effct,

Administration (Women):

Androdermi® is not FDA approved for use in women. Testosterone is ot recommended for
women for physique- or performunce-enhancing purposes due fo s strong androgenic
mature and tendency to produce virlzng sil effects.

Availability:
“Transderml testosterone patches are munufictured in muny cowries worklwide, and

rermin widely available. Conmon trade rames inclue Androderni® and ATMOS®. Given
the high sophistication and ow black market value, counterfeits have not yet been reported.

AndroGel® (testosterone)

Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity Tow

AndroGel®® & a transdermul hydroakoholic testosteron gel that contains a 1%
concentraton of estosterone by weight. It was originally reeased in 2.5 gram and 5-gram
sachets, equating o a fotal per-appiation testosierone dose of 25 mg and 50 mg

respectively. The AndroGel® prescribing informmtion states that the product bas a



transdermal bioavailability of approximately 10%. This means that each 2.5 or 5 gram dose:
will deliver approximately 2.5 mg or 5 mg of hormone systemicall. Wit this mode of

siaon, etostrons el beg 0 clevate approxiately 30 mindes afer e g
applicd to the body, and within4
howss. Testosterone levels will remain elevated for appmxnmely 24 hours affer
admiistration, so that that the drug is applied once per day. Regular dosing wil provide a
steady hormone balance over each 24-hour period.

History:

AndroGel®® was developed in the United States by Urimed Pharmuceuticals, a division of
Solvay: It was approved by the FDA for sake as a prescription drug in February of 2000. It
s indicated for use n adull males with conditons associated with a deficency or absence of
endogenous testosterone. This inciudes cases of privury hypogomadism, which may be
caused by eryptorchidism, bileral torson, orchits, vanishing tests syndrome, orchicctomy,
Klinefeer's syndrom, chermitherapy, or akohobheayy metal toxicty. I s abo prescribed

radiation. Primary hypogoradism is wall characterized by low testosterone and high
gomadotropin (LH/FSH) kvek, whie - hypogonadotrophic. hypogoradism s sually
associated wih low testosterone and low to normal gonadotropin levels. AndroGel® i said
o bave a clinal success rate of 87%, perbaps owing to the greater patient comfort and
compliance this formof' ., i

Other transdermal testosterone. hydroaleoholic gels have been rekeased i the U.S. and
abroad since the introduction of AndroGel. Testim® by Ausiium Phammceuticals s
perhaps the most wel-known competing brand, sokd widely in the ULS. and Furope. This
product abo comes in the form of @ 1% testosterone gel chiming a_10% kevel of
bioavaikbilty. Studies have demonstrated that Testini® delivers as much as 38% more free
testosterone for a given dose compared to AndroGel®, however. 23 Testim® is noted to
use a thicker and stickier gel compared o AndroGiel®, which nuy exphin the greater
transfer of hormone. In January 2006, the FDA approved the first generic testosterone gel in
the UsS.. mude by Watson Phamceicas. Tostosterone g are one of the most popur
methods of testosterone defivry in clical medicine at the presen tim, and are likely fo be
soon found in every market gobaly that supports an active homone replacement therapy
industry.

‘How Suppli

Hydroalcoholic transdermal testosterone gels are availble in many human drg markets.
Composilon and dosage may vary by cownry and mamuficturer, but usualy contain 1%
testosterone by weight; packaged in vohane tubes or singk-dose packets containing 2.5
ggams or 5 ggams of gel. AndroGel® (U.S.) s aso produced in a punp dispenser contaning
75 grams of gel, which delivers 60 metered applications of 1.25 grams each.

‘Structural Characteristics:
AndroGel® i a hydroakeohole gel containing 1% of testosterone (ffee) by weight. It &
designed to provide a confinious transdermal defivery of testosterone for 24 hours folowing

application to the skin. Approximately 10% of the appled dose is absorbed across the skin
during each 24-hour period.
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Figure 1. Steady-state testosterone concentrations in blood, measured 30 days after
beginning therapy with AndroGel (10g application). Drug was applied to
once daily.

Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(esirogen synthetase) enzyme i responsble for this metabolsm of testosierone. Elvated
estrogen levels can cause side effects such as inreased water retention, body fi g, and
gymecomsta. Testosterone s consilered 1 moderately estrogeic steroid. Exceeding
therapeutic doses will crease the ieliood of estrogenic side effes. In such cases, an
anti-estrogen such as clomiphene cilrate or tamuxifen citrate & commonly applid to prevet
estrogenic sile effets. One nay allemately uwse an arommtase hbior ke Arinidex®
(anastrozle), its synthess. Aromutase
inibiors can be quie expensive n conparison o antestroges, however, and ty ako
have negative effects on blood fpids.

Side Effects (Androgenic):

Testosterone s the primary mule androgen, responsile for maintaining secondary make
sexual characterites. Exceeding nomul therapeutic doses s ikely 10 produce androgenic
side effeets inchding ofly skin. acne, and body/ficil bair growth. Men with a genetic
predisposion for hair loss (androgenetc alopecia) may motice accekerated e pattem
bakling. Women are wamed of the potentil virlizing efects of anabolicandrogeric steroids,
especially with a strong androgen such as testosterone. These may inchide decpering of the
voice, menstnal meguaries, changes in skin texture, facial air gowth, and cltoral

In androgenresponsive target tisues such as the skin, scalp, and prostate, the high rektive
androgeniciy of testosterone i dependant on s reducton to dihydrotestosterone (DHT).
“The S-alpha reductase enzyme s responsble for this metabolism of testosterone. The
concurtent use of a 5-alpha reductase infibitor such as fnasteride or dutasteride willnterfere
with site-specific potentiation of testosterone action, lowering the tendency of testosterone
drugs to produce androgenic side effects. It is important to remember that anabolic and
androgenic efiects are both medited via the cytosolic androgen receptor. Conplte
segetionoftrslosonc's sl o aogeic proprs ot osse, e il
total 5-alpha reductase infibitio

ide Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efecs; iver toxicy i unlkely. One study examined
the potential for hepatotoxicity with high doses of tesiosterone by adminstering 400 mg of
the hormone per day (2,800 mg per week) to a group of male subjects. The steroid was
taken orally so that higher peak concentrations would be reached in hepatic tisues.
compared to intramuscubr injections. The hormone was given daily for 20 days, and
produced no sigificant changes in liver enzyme vakes inchuding serum abunin, bilrubin,
alanine-amino-transferase, and akaline phosphatases. 24

Side Effects (Cardiovascular):

incldes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relative impact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, route of administration (oral vs. injectabl), type of steroid
(aromatizable or nor-aronmtzable), and kel of resistance to hepatc metabolism.

licandrogenic steroids may abo adversely effect blood pressue and trigycerides,
reduceendothelial rebxation, and support ki ventricular hypertrophy, all potentially
ncreasing the risk of cardiovascular disease and myocardialinfarction. Therapeutic doses of
festosierone used to corret inuffcient androgen production in otherwise healihy aging men
are kel to increase atherogenic isk, and mmy actually reduce the risk of cardiovascular
ortaliy 425




To o rdkee caomcub s & & vl 10 et an st carfoms

xercke progam and minimize the inake of satwated fis, chokesterol and sinple
oy at all fres duing s AAS adinsraton. Supplmesing wih (o o (4
gams per day) and a mitwal choksterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingreciets i alo reconmended.

ide Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcen o promte muscle gin are
expected to suppress endogenous testosterone production. Testosterone i the primary male
androgen, and_offrs swong gt feedbackon_endogsnous estostron:
production Te wil, ewise, have a strong effect on the hypothakic:
regulation of matural e b, Wi 1 et o estosterone-stimating
substances, testosteronc levels shoukl retur to pormal within 1-4 morths of drug secession.
Note that prolonged hypogonadotrophic hypogonedism can develop secondary to steroid
abuse, necessiating medical tervertion.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Testosterone hydroakcoholc gel s applied daily (preferably in the moming) to intact, clean,
dry skin of the shouklers, upper ams, andlor abdomen. Patiets shoukd be carefil about

fering testosterone totheir female partner(s). The prescribing information. for
AndroGel suggests tht patients wash their bands \mmd]awly with soap and water afier
application, and also recommends covering the application sie(s) with clothing afer the gel
T . Suat i AnHoCHIE e Gt e e parters of male patients
noticed as much as a doubling of serum testosterone levels following 15 minutes of rigorous
skin-on-skin contact, This contact was niated between 2 and 12 hou afler drug
adminitration. Testosterone transfer was completely avoided when the make subjects wore a
shit.

Administration (Men):

To treat androgen insuffciency, the  prescribing gidelines for AndroGel® recommend

intatig herapy s Sg daly dose (deherng 5 g of estoserone syeicaly, Somm

testosterone kevels are easwed affer 14 days, at which point the physician may adjust

upwards to 7.5g or 10g if necessary. For physique- or performance-enhancing purposes,

higer doses woukl be necessary to achieve supraphysiological kel of testosterone. The:

s oo do e i 20 s pr i which delves spproitly 20 g of
gans.

testosterone. This Tor most users o
snensh, Lover doses arc ko ety ed by sone atiees, b lypmlh =
accompanicd by other steroids. Testosterone is versat,

and can be combined with many other anabolic/androgenic steroids to taor the desired
efect

Hydroaleoholic transdermul testosterone geks are not FDA approved for use in women.
Testosterone s not recommended for women for physique- or performnce-enhancing
purposes due to s strong androgenic nature and tendency to produce virizing sde effcts.

Availability:
workiwide,
and remain widely avaiable. Comrmon lmdc nanes inchde Androgel®, Testim®, and

Testogel®. Given the high sophistcation and low black market valve, counterfeis have not
yet been widely reported.

Andronag (testosterone suspension)




Androgenic 100

Anabolic 100
Standard Standard
Chemical Names. 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity Tow
Description:

Testosterone suspension s an injectable preparation containing testosterone (no ester),
ustally in a water base. Among bodybuiders, “suspension” i known to be an extremely
potent mass agent. It & ofien said fo be the most powerfl njectable steroid avaikble,
producing very rapid gains in muscle mass and sirength. This & brgely due to the very fast
acton of the drue. When s 1 sow-acing o-based stroid ke Susianon® 250, i an
take wecks before a evel i reached. it justa mater of
bours. This willusually resu inthe athiete starting fo notice size and strength gains by the end
of the first week. By the time the athlete is 30 days into a cyck of suspension, the length it
will ustally take for Sustanoi® 250 to really begin working consistntly. the mass gains are
already (generally) very extree.

tory:

estosterone suspension is one of the oldest anabolic/androgenic steroids, dating al the way
back to the 1930's. Used generically to describe any injectable form of fie testosterone,
testosterone. suspension predates the development of skow-acting (depot) inections of
esterfied testosterone by several years. Even afer the development of esterifed deriates,
feststrone suspersion e on th U ard other st drg markes. For e
o were avaikble by the
1950s, ye testosterone suspension remuined a regubarly produced item in the US. for
decades more. Previous Anerican trade nams for the drug have inchde Sterotate (Uner),
Andronaq_ (Centra), Aquaspension Testosterone (Pitman-Moore), Injectable Aqueous
Testosterone (Arlingon-Furk), Virosterone (Endo), and Testosteron Aqueous (National
Drug). A fll accounting of the former generic manuficurers and brand rames for this drug
woul be too numerous to st

Testosterone suspension shares a_clinical application history simiar to_that of other
tesoscroe: product, Eey presrbig gidkoescakd 5 s 0 anelore s of
sex drive, impotence, and general ko of viality in aging males with declning hormone kves
Tcsmsmmnc ‘was/ also used to treat pubertal adolescents with undescende testicks. With
women, the d o the treatment
following chidbirth, as well as lmpemhk ‘mammary cancer. By the 1990's, however, the
FDA had refined the approved uses for testosterone suspension slightly, which began to
focus more tightly on the treatment of male androgen insuficiency. The drug may, however,
stillbe wsed asa s p cancer, although its y
produce virization makes i an ucommon choice

Alhough the mumber of produxcs containing fesiosterone suspension steadily dwindkd over
the years, the drug enjoyed! wninternupted avaikbily on the ULS. prescription drug market all
the way up to 1998, That year, the FDA had taken action against Steris Laboratories (a
subsidiry of Herry Schei), which at the time was the principal US. suppler for
festosterone produs (mumufacturing them for their ibel and several other brands). The fim
was aso the st remmining producer of testosterone suspension. The dispute arose over
Steris’ invertory reports for their Chiss IIl drugs. The FDA forced the company to suspend
production of all C-IIl phammceticals i certain “discrepancies” coukd be addressed.
Years et Sters was able 0 resune produwing testoserone drugs again, but by this time
had spension. Curertly, testosterone
suspension i still avikble i the U.S., but only through private compounding phanmucies,
P foma

How Supplied:



Testosterone suspension & avaible in select human and veterimry drug markets
Compositon and dosage may vary by cownry and munficturer, but usually coniain 50
mgm or 100 mefi of steroid mived in 2 water-based soktion. Tesiosteron: has low water
solubily, so the steroid wil oticeably separate ffom a water-based solion when a vial or
ampuie i ket to sit. A quick shake will terporariy phce the drug back ino suspension, so
that the withdravwn dosage shoud ahways be consistent.

Structural Characteris

Testosterone suspension contains (ffee) testosterone in a water-based suspension, akhough
oils are sometime also used as cariers. Without esterificaton, testosterone has a short half-
e inthe body: Testosterone suspension may require & minimum of 2-3 injections per week
o muintain consistent hormone elevations. When calculating dose, especall when moving
fiom one testosterone preparation 1o another, it i ako iportant to_ remember that
festosterone suspension contains more actve estosterone per milligam than i esterified
derivatives. For exanple, when the weight of the ester i taken into accoun, 100 mg of
testosterone enarthate actuall only provides 72 m of raw testosterone.

Side Fffects (Estrogenic):
Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosterone. Flevated

estrogen levels can cause side effects such as increased water retention, body ft gain, and
gymeconstia. Testosterone is considered a moderately estrogenic steroid. An antiestrogen

more efiiently controls estrogen by preventing its synthesis. Aromatase ihbitors can be
quite expensive in comparison to anti-estrogens, however, and may ako have negative
effects on blood fpids.

Estrogenic side effécts will oceur in a dose-dependant mamer, wilh higher doses (above
nomal therapettic keveks) of testosterone more likely o requie the concurrent use of an ani-
estrogen or arommiase inibior. Since water refertion and loss of muscle defintion are
common with higher doses of testosterone, this drug is uually considered a poor choice for
dicting or cutting phases of franing. lis moderate estrogeniciy makes it more ieal for
buking phases, where the added water retention will support raw strength and muscke size,
and help fostr a sironger anaboli envirorment.

Side Effects (Androgenic):

Testosterone s the primary muke androgen, responsile for muintaining secondary mak:
senal characteristies. Elevated levels of testosterone are kel to produce androgenic side
effets inchling oly skin, acne, and bodyfickl hai gowth Men with a genetic
predispositon for hair loss (androgeneic alopecia) may motice accekrated muke pattem
bakling. Those concemed about har Joss may find a more comfortable option in randrolone:
decanoate, which is a conparably less androgenic sterokl. Women are wamed of the
potential virizing effects of anabolic/androgenic steroids, especiall with a strong androgen
such as testoserone. These may clude deepening of the voice, menstnal iregiaries,
changes fickl bair growth, and

In androgen- responsive target tisues such as the skin, scalp, and prostate, the high rektive
androgeniciy of estosterone s dependant on its reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsble for this metabolism of testosterone. The
concurment use of a 5-alpha reductase inibitor such as fnsteride or dutasteride will iterfere
wih site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs o produce androgenic side effees. It is important to remember that anabolic and
androgeric. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolic and androgenic properties is not possibe, even with
total 5-alpha reductase inibition.

Side Effects (Hepatotoxicity):

t have ey fects; o
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per week) (0 4 group of steroid was
ken ol o m«.—r peak concentrations woukl be “encd bepatic tisues

compared o intramuscuar injections. The hormone was given daily for 20 days, and
produced no significant changes in fver enzyme vakes inclding serum abunin, bilrubin,
alanine-amino-transferase, and alkaline phosphatases. 26

ide Effects (Cardiovascular):

8 “Thisinchudes
a tendency to reduce HDL (good) cholesterol values and increase LDL (bad) cholesterol
ek, il oy il e HDL o L. b .0 diecion e gt sk of
arteroscleross. The rekiive impact of an ambolic/androgenic steroid on serum lpids
dependant on the doss, e of st (ol v sjecibl), pe of st
(aromatizable o non-arormiizabl), and knel of resitance o hepatc metabolism
clandrogenic sterokls may alio adversely affect blood pressue ot righycerides,
reduce._endothlial relowtion, and support efl ventricubarhypertrophy; all potersially
disease and

“Testosterone tends to hve a mch kess dranmtc inpact on cardiovascuar risk fictors than
synihetc steroids. This is due in part to its openness to metabolism by the liver, which alows.
it to have less efect on the hepatic mamagement of cholesterol The arommization of
testosterone 1o estradiol akso helps to mitizte the negativ effets of androgens on serum
lipids. In one study. 280 me; per week of testosterone ester (enanthate) had a slight but not
statistically signifcant effeet on HDL cholesterol afier 12 weeks, but when taken with an
aronatase inhbitor a strong (25%) decrease was seen*?’ Studies using 300 mg of
testosterone ester (cnanthate) per week for 20 weeks without an aromatase ihibitor
demonstrated only a 13% decrease in HDL cholesterol, while at 600 mg the reduction
reached 21%%% The negative impact of aromatase inhibition should be taken into
py.

Due to the posiive inflnce of estrogen on serum lipids, tamoién citrate or clomiphene:
citrate are preferred to aromtase nhbitors for those concemed with cardiovaseuiar heakh,
as they offr a partal estrogenic effct in the fver. Thi allows them 1o potentally inprove

fles and offet some of the negative effcts of androgens. Wit doses of 600 mg or
less of testosterone per week, the impact on fpil profie tends (o be noticeable but not
dramutc, muking an ant-estrogen (for cardioprotective purposes) perhaps umecessary.
Doses o600 mg or ks per weck have ako filkd to produce statistially sigificant changes.
in LDL/VLDL cholesterol, trigheerides, apolpoprotein BIC-III, C-reactive protein, and
insulin sensitivity, all indicating a v:lunvely weak inpact on cardiovascular risk fictors.
‘When used to be the

safest of all ammmmgmc wzmrl:

To help reduce cardiovascular sirain it & advised to muiniain an active cardiovascular
exercise program and mininize the iiake of saturated fit, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oiks (4
gams per day) and a matwal chokesterolantioxidant formuia such as Lpid Stabil or a
product with comparable ingrecieis i alo reconmended.

ide Effects (Testosterone Suppression):

All aabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected to suppress endogenous testosterone production. Testosterone is the primary malke
androgen, and offers strong negative feedback on endogenous testosterone production.
“Testosterone-based drugs wil, Hkewise, have a strong efiet on the hypothakmic reguation
of maural steroid hormones. Wilhout the interyertion of testosterone-stimuing substances,
testosterone kevels shoukd retum to nomal within 14 months of drug secession. Note that
prokonged_ hypogonadotrophic hypogonadism can develop secondary to steroid abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, s the Steroid Side Efects section of this book.

Administration (General):



Testosterone suspension contains undissohved estosterone partices, which form a short-
acting repository inthe muscle following injection. Depening on th size of the partickes and
other agents presert, njections of testosterone suspension may result i local iiation, pain,
and redness. Veterimry testosterone suspensions may e brge particks that require a
needle as bnge as 21 giuge for injection, for example, and can be very uncomfortable o se.
Modem tesiosterone suspersion preparations mude for human wse ofien. contain
microcrystaline seroid partices. These crystas are highly refined, and are too smallfo see
with the naked eye. Thi design provides sigificantl more patient comfort than kess refined
products, and s generally well tolerated.

Administration (Men):

To treat androgen nsufficency, the preseribing gidefines for testosterone. suspension
recommend a dose of 25-50 mg, which s given 2-3 times per week. When used for musce-
buiding purposes, testosterone suspension i ofien adminitered at a dose of 100-200 mg
‘per injection, which s given every 2nd or 3rd day: Athctes looking to achieve an extremely
rapid bulk gain will iject as much as 100 mg daiy. In most cases this higher dose can be
amazing, the user seeming (0 just nflate with bloated muscle s ina very short period of
time. Back when they were being manufictured, the ULS. 30 L viaks (100 meimL) were
always the most sought after for this procedure, as each would run the cyce for about a
monh. Athough s drug does require a_ffequent injection schedule, a welkrefined
suspension shoukd pass through a needle as fine as 27 gauge (insuln). This allows the wser
more availble inection sies, hiting the snaller muscle growps such as the detoid, triceps,
and calves.

Those looking for only a potent mass agent are ofien extremely happy with the results
provided by testosterone. suspension; his product certaily has a sirong reputation for
performing. But those athletes who want ot just quanity but qualiy are likely o be
disappoined, as the musce mass guin i not going o be a hard, dense one. In fact, the ser
will ofien have to contend wih excessive ft and watcr-weight gains when buiding their
physique with this drug. and wil ofien seck the beneit of cutting agenés soon afierwards o
clean up the look of musculariy. Alemately, one coukd muke use of a smaler dosage of
testosterone suspension, which wouid allow for kss estrogen buidup. In such a scerario, one:
could stack it with any of'a varkty of other kes or nor-aromatizabe steroids, depending on
the desied goaks.

pikation ey reach 100 e e ines per weck, el wel o e tresiold el o
e stong vl sde fct, Tesoerore persion s ot ecormended r wonen
or physique- or performance-enhancing purposes due to it strong androgenic e and
tendency to produce vinlzng side efects.

Availability:

“The bulk of the supply p
in reviewing some of the remaining products and chang:s e gobal pramsccucal
market, we have made the following observations.

Testosterone suspension has been wavailable n the United States for many years now. No
old products should stll be in circulation. Because the FDA never offcially withdrew this
drug ffom, it can be specially ordered through a small nuber of conpounding phamcies.
Anything cke bearing a US.

Testosterone suspension i still produced in India uxder the Aquaviron brand rarme, now by
Piramal HC. It comes inthe strength of 25 mgfik, and is packaged in | ml_ampules.

Cheque Drops® (mibolerone)




Androgenic 1,800
Anabolic 4,100
Standard (oral)

Chemical Names 7,17-dimethyk-19-norandrost-4-en-3-one-17b-ol
17beta-Hydroxy-7alpha,17-dimethylestr4-en-3-one

Estrogenic Activity high
Progestational Activity high
Descriptior

Mibolerone is an oral anabolic steroid, structurally derived dimethylated nandrolone. This
agent & specifially 7,17-dimethykted nandrolone, signifieantly more potent as an arabolc
and androgenic agent than is non-methykted parent. Ovr the years, mibokrone has camed
a reputation armong bodybuiders as being one of the srongest steroids cver made. This &
correct in a technical sense, as i s one of only a sekect few conmercil steroid produts
effective in microgram, not miligram, amounts. During standard animal assays, mbokrone
was determined fo have 41 times the anabolic activy of methylestosterone when given
orally. In conrast, i had only 18 ties the androgenic actviy. Akhough both propertis are
sirongly pronounced with this agent, it etains a primariy ansbolic character (in a rektive
sese). Exogeric and progsatonl ropers re o vy pronued il 15 drg
s of trainig, or to

e ggresion boore  workout or conpéntion.
History:

Mibolerone was first described in 1963.4% It was developed into a veterinary medicine
during the 1960's by Upjohn, which sokl the drug under the brand rame Cheque Drops. The
preparton ontaed 100 g o srod 2 5 - bote, ora ol s ot of

mibolerone). Phanacia & Upjohn lter
By preparation called Cheque Medicated Dog Food, of obvious conpositon. The
drug was adminitered orally, and had been used to intemupt the estrous cycle of fermale
dogs, preventing them ffom going into heat. 1t is approved for wse in an aninal for no longer
than 24 months. Use of the drug is considered carefilly by most veterinarians, mainly
because longer-tenm adminitration can produce s efiets such as cloral enlargement,
aggression, urinary difficulties, and liver damage.

Anong athletes, mibolerone has abways been seen with a high level of mystique, perfiaps
partl due to i limited avaibilty. Those actually fmiliar wth the Upjoh (then Phammcia
& Upjohn) product were likely disappointed during the carly 2000°s, when the Cheque
products were offcaly discontined by the manuficturer. The conpany, now Pfizer Animal
Healh, presently lts no mibolerore-confaiing producis on s iventory, despite retaining
the righs to narket the drug. Mibolerone s stillavailbie n the ULS., bt orly in generic form
from a private compounding phammcy, obiained under specil order by a_licensed
veterimarin. The removal of the Pharmucia & Upjohn products fom the UsS. market
murked the commercial end of mbokrone. No prescription preparation, huran or
veterimary, i currently known to contain mibokrone worklwide.

‘How Suppli

e is no longer avaikible as a prescription drug product. When produced it most
commonly cam in the form of an oral sokdion based in propykene ghycol. carrying 100meg
ofseroid per miller ina 55 mL bottk:

Structural Characteristics:

Miboerone is a modified form of nandrolone. It diffrs by 1) the addiion ofa methyl group.
at carbon 17-alpha 10 protect the hormone during oral administration and 2) the inroduction
of a methylgroup at carbon 7 alph), which inibits S-alphe reduction and increases reftive
androgenicity. 7,17-dimethykited Steroids alo tend to be very resistant to metabolism and




ide Effects (Estrogenic):

Miboerone is aromatized by the body, and is considered a highly estrogenic steroid due

s comersion to 7,17-dimehykstradiol (an estrogen with high biokogeal au\mry)
Gyt my e 3 concem ek e, epecily when e ol

Atthe same time water casi

A s T mach i btk st s i BT bl
“To avokl strong estrogenic sile effets, i may be necessary (o use an anti-estrogen such as
Nolvadex®. One may aliemately use an aromatase inhbitor fike Arinidex® (anastrozoie),
which s a more effetive remedy for estrogen control. Aromatase inhbitors, however, can
be quie expensive in comparison to standard estrogen maintenance therapies, and nay ako
have negative effects on blood fpids.

Itis of note that mibolerone also displays strong activiy as a progestin nthe body: The side
effects associated with progesterone are simibr 10 those of estrogen, inchuing negative
feedback inhibition of testosterone production and enhanced rate of ft storage. Progestins
also augment the stimulatory effect of estrogens on mamary tissue growth. There appears
0 be a strong synerey between these two hormones here, such that gynecomastia might even
oceur withthe help of progesiins without excessive estrogen levels being present. The use of
an ant-estrogen, which inhibits the estrogenic component of this disorder, i offen sufficient
to mitigate gyneconstia caused by mibokrone.

Side Effects (Androgenic)

Al ol 8 an ssbol: s, o sl ofty o i coxon i s

substance. This may inchde bouts of oly skin, acne, and body/fcial hair growth.
Anbolicandrogenic steroids may alo agmavate male patem hair loss. Individas sensithe
{o the androgeni effécts of this sterok! may find a miker anabolic such as Deca- Duraboli®
o be nore comforiable. Wonen are addiiorally wamned of the potental virizing effects of
ambolic/androgenic steroids. These may inchle a_decpening of the voice, mensinal
iegaarits, changes in skin texture, facial air growth, and clioral enlargement. Note that
7-methylation inhibits steroid 5-alpha reduction.**! The relative androgenicity of mibolerone.
s not affected by the concurrent use of fasteride o dutasterde.

Side Effects (Hepatotoxicity):

Mibokerone s a ¢17-alpha. alkykted compound. This akeration protects the drug ffom
deactivation by the liver, allowing a very high percentage of the drug entry o the
bloodstream C17-alpha alkybted steroids
canbe hepatotone. Prooged o igh exposure el nfer danuge In are isiances
p. It adviable to visita
o cycle to monior e finction and overall healih. Tnake of ¢17-alpha akyted steroids
s commonly fimied to 6-8 weeks, in an effort o avoid escalating iver strain. Severe fier
conplications are rare given the_periodic matwe in which most people we oral
anabolic/androgenic steroids, although cannot be exciuded with tis steroid, especilly with
high doses and/or prolonged administration periods. Note that US. prescribing information
for Cheque Drops mentions only one human study being conducted on mibokerone, and that
s i due to hig

“The use of a liver detoxification supplement such as Liver Stabil, Liv-52, or Essentiake Forte
s advised whik taking any hepatotoxic arabolic/androgenic serods.

ide Effects (Cardiovascular):

inchades
a tendency to reduce HDL (go0d) cholesterol values and increase LDL (bad) cholesterol
vakues, which may shiftthe HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admiitration (oral v, injectabk), type of steroid
(aromatizable o non-arommiizable), and kvl of resitance o hepatc metabolism.
Mibokrone has a sirong effect on the hepatic mamagement of cholesterol due to s sirucural
resistance to lver route of administrat i steroids may
also adversely affeet blood pressure and trigheerkles, reduce endothell rebation, and
support lefl ventricuar hypertrophy, all potentially increasing the risk of cardiovascubar
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To help reduce cardiovascuar sirain it & advised 1o muiniain an active cardiovascular

exercise m and mininize the izke of satwated fis, choksterol and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish ois (4
gams per day) and a miwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with conparable ingredints s also recommended.

ide Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent 1o promte muscle gin are

expected o sppress endogenous festosterone production. Whout the intervention of

{estosterone-stimuating substances, festosterone levels shoukd retum to normal within 14

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
1o steroid abuse, i

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Studies have shown that taking an oral anabolc steroid with food may decrease is
‘bioavailbility:**2 This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with undigested dictary ft, reduwcing s absorption fom
the gastrointestinal tract. For muximum utzation, this steroid should be taken on an empty
stomach.

Administration (Men)

Mibokrone was never approved for use in hurars. Prescribing guidelines are wvaikible In
the athietic arem, the drug is used intermittently due 10 ifs high kevel of hepatotoxicity, with
cycks usually lasting no more than 6 weeks followed by 6-8 weeks off: A daily dosage of
200 to 500meg s most conmmon for bodybuikling puposes. This level i typically suffcient
for gains instrength and ruscle mass (bulk). The high progestatonal and estrogenc activity

of mbolerone mukes it of litke vakx in speed and endurance sports, causing an unvanted
retention of water weight.

Administ

jomen)

Mibokerone was never approved for use in humans. Prescribing gidefines are umvaibble.
Mibokerone i generally not recommended for women for physijue- or performance-
enbancing puposes due to i very strong nature and tendency to produce vinlzng side
effcts.

Availability:
Miboerone is sold in the US. as a conpounded veterinary medicine only. No conmercial

preparations containing this drug are known to exit worklwide. Mibolerone remains
black market

Deca-Durabolin® (nandrolone decanoate)

Androgenic 37
Anabolic 125
standard

Chemical Names 19-norandrost-4-en-3-one-17beta-ol
17beta-hydroxy-estr-4-en-3-one

Estrogenic Activity low
Progestational Activity moderate




‘Descriptior

Nandrolone decanoate is an injectable form of the anabolic steroid nandrolone. The
decanoate ester provides a skow reease of nandrolone from the sic of injection, hsting for
up to three weeks. Nandrolone i very simir o testosterone in structure, akhough it cks a
carbon atom at the 19th positon (hence s other name, 19~ norestosterons). Like
testosterone, randrokone exhibis rehiivly sirong anabolc properties. Unlike festosterone,
however, s tissue-bukling activiy is accomparied by weak androgenic properties. Much of
this has 1o do with the reduwton of randrolone to a weaker steroxl ditydronandrolone, in
the same androgen-responsive target tisues that pofentate the action of testosterone (by
comerting it to DHIT). The mid properties of randrolone decanoate have mmde it one of the
most popur injectable sterokls workdwide, highly fivored by athetes for is abilfy to
promote significant strength and kean musce muss gains without strong androgenic or
estrogenic side effects.

Nandrolone decanoate was fist described in 1960, and became a prescription
medication in 1962, 1t was developed by the itermational pharmaceutials giant Organon,
and sokd uner the brand name Deca-Durabolin. The name Deca-Durabolin denotes that the
product contains a variant of Organon's previously popular nandrolone ijectable Dueabolin
(nandroone phenyipropionate) using an ester of 10 carbon atoms. Organon expanded the
market for nandrolone decanoate very rapidly following it release. Probably owing to a
conbition of i fivorabe propete ad the kge market presee of Orguon, Deca-
fthe most the workd.

When first introduced to the United States, nandrolone decanoate (lke Durabolin) was
prescribed for a variety of aiments. Lisied indications inchded pre- and postoperafive s
for buiding kean mass, ostcoporosis, advanced breast cancer, weight ks due to
comalescence or discase, geriirc siates (general weakness and fraily), bums, severe
traum, ukers, adjunct therapy with certain forms of ancia, and sckecive cases of growth
and development refardation in chidren. The drug was nially sokl in a dosage of only S0
g/, owing o the very low recommended doses (usually 50-100 mg every 3-4 weeks).
“The drug was soon updated to inclle a 100 mem version, reflecting the reed for higher
doses in some sitations, particularly those wih reffactory aneria and advanced breast
cancer. Later, a 200 mg/mi product was rekeased by Organon as well.

Albhough the drug had been applied fvorably for a great many medical wes for
spproxmtly a docade, by the 1970 te st s fx radore decante

and postmenopausal osteopoross, as well as for treating pilary-deficient dwarfim untl
owth homone is more avaiable It was ako deemed “possibly effective” in aiding the
retention of kean muss, controllng adhanced breast cancer, and as adjuctive therapy for
certain types of aneni. More fime was given 10 investigite the potential “kss than efective™
uses of the drug

Modern (approved) medical applatons for the drug are even more refined than they were:
in the mid-1970's. In the Urited States, the drug is now only FDA approved for treating
anemia, although it s offen alko wsed “off kbel” 10 preserve ean mass in HIV posiive
patients and others suffering ffom wasting diseases. Outside of the ULS., Organon seems to
support the use of thi drug maily with patents suffeing from severe ancia, osteopoross,
and advanced breast cancer. The Organon Deca-Durabolin brand of randrolone decanoate
remmins widely available today, now distrbuted by new parent company Merck/MSD. I
additon, nandrolone decanoate i produced as a generic drug in many countries, and s ao
manuctured under numerous other distinctive brand names, both for human and veteriary
e

Nandrolone decanoate is widely avaiible in human and veterimry drug. markets

Composition and dosage may vary by country and manufacturer, but usually contain 25
g, 50 mg/m, 100 me/mi, or 200 mem of steroid dissolved in oil



Structural Characteristies:

Nandrolone decanoate is a modifed form of nandrolone, where a carboxylc acid ester
(decanoic acid) has been attached to the 17-beta hydroxyl group. Esterified steroids are kess
pokr than fiee steroids, and are absorbed more sowly from the area of njection. Once in
the bloodstrean, the ester i removed to yied fiee (active) nandrolone. Eteriied steroids
are designed to prolong the window of therapeutic effect folowing administration, allowing
for a kess frequent inection schedule conpared to injectons of fiee (westerified) steroid.
Nandrolone decanoate provides a sharp spike in nandrolone release 24-48 bows following
deep tramuscular injection, which steadily declines to near basclin levels approximately
two weeks kter. The half. e of nandrolone decanoate i 7-12 days.

Pharmacokinetics of Nandrolene

Decanoate njection

.
/
I
]
Vi
I

Figure 1. Pharmacokinetics of 200 mg Nandrolone Decanoate injection. Source:
Pharmacokinetic parameters of nandrolone (19-nortestosterone) after intramuscular
administration of nandrolone decanoate (Deca-Durabolin®) to healthy volunteers.
Wijnand H, Bosch A, Donker C. Acta Endocrinol 1985 supp 271 19-30.

Side Effects (Estrogenic):

Nandrolone has a low tendency for estrogen conversion, estiated 10 be only about 20% of
that seen with testosterone.** This is because while the liver can convert nandrolone to
estradiol. i other more active sites of <kmd aromutization such as adipose tisue
randrolone is far less open to this proces onsequenty estrogeeked side effcts
are a much lower concem with this
still be noticed with higher dosing. however, and may cause side effects such as increased
water retention, body fat gain, and gynecomnstia. An anti-estrogen such as clomiphene
citrate or tamoxifen citrate may be necessary to prevent estrogenic side effcts if they oceur:
One may alterately use an aromatase inibilor ke Arimidex® (anastrozoke), which more
effciently controls estrogen by preventing it synthesis. Aromatase inhibiors can be quite
expensive in comparison o anti-estrogers, however, and may also have negative effects on
blood fpds.

It is of note that nandrolone has some activity as a progestin in the body.**¢ Alhough
progesterone is a ¢-19 steroid, removal of this group as in 19-norprogesterone creates a
homone with greater binding affny for s corresponding receptor. Sharing thi tral, many.
19-nor amabolic steroids are shown fo have some afiniy for the progesieron recepior as
well 7 The side effects associated with progesterone are similar to those of estrogen,
inchuling negative feedback nhibiion of testosterone production and enhanced rate of fit
storage. Progestins akso augrent the stimuktory effet of estrogens on manmry tisuwe
‘growth. There appears to be a sirong synergy between these two hormones here, such that
iopecomas might evncte v e of g, vibou excesshe o

f: ofthis disorder, i offen

sufficent (o mitigie gyneconmsta ot Toy rendroions

Side Effects (Androgenic):

Although clissified a5 an anabole steroid, androgeric side effets are stll possible with ths
substance, especilly with higher doses. This may inchile bous of oiy skin, acne, and
body/ficial hair growth. Anabolic/androgenic seroids may aso aggravate mak: pattern bair
Joss. Women are wamed of the potental virizing effects of anabolicandrogenic seroils.
“These may include a deepening of the voice, menstual imeguiariis, changes in skin texture,



facal har growth, and cltoral enlrgerent, Nandrokone 1 # steroxd wilh rebinely ow
androgenic. activty rekiive to s tisue-buiding actions, muking the threshold for strong
androgenic side effeets conparably higher than with more androgenic agents swch as
testosterone, methandrostenolone, or floxymesterone. It s ako important o point out that
due to s mikl androgenic natwe and abily (o suppress endogenous testosterone,
randrolone i prone to interfering with Hbido in males when used withou another androgen.

Note that in androgen responsive target tissues such as the skin, scalp, and prostat, the
relative: androgenicity of nandrolone i reduced by is reduction to-diydronandrolone:
(DHN)3% 43 The S.alpha reductase enzyme is responsible for this metabolism of
randrolone. The concurent use of a S-alpha reductase inhbior such as finasteride or
duasteride wil infrfere with site-specific reduction of nandrolone action, considerably
increasing the tendency of mandrolone fo produce androgenic side cfiects. Reductase
inhibitors shoukl be avoxled with nandrolone iflow androgenicity s desied.

Side Effects (Hepatotoxicity):

Nandroone i not c-17 alpha alkylated, and not known to have hepatotosic effcts in healthy
subjects. Liver toxicy i unlkely:

Side Effects (Cardiovascular):

< inchees
4 tendency 1o e HDL (300d) chokestrol vahes and mereae LDL () chofsrol
vakoes, which may shift the HDL to LDL balance in a direction that fivors geater risk of
arterosclerosis. The rebiive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admistration (oral vs. njectabl), type of steroid
(aromatizable or non-aromutizzbk), and level of resistance 10 hepatic metabolism. Studies

mgof week for 10 week 2%
reduction in HDL cholesterol evels “ This ippresion s sihly gt an t rpored

i earlier
a slightly stronger negative inpact on H'DL/LDL ratio with nandrolone decanoate as
compared to testosterone cypionate. ! Nandrolone decanoate should still have a
sty veiker apuct on senm ik dun o7 dbfa akobted g
Anabolic/androgersc steroids may ako adversely affect blood pressure and

redueendothelal rebuation, and support eft vertricuar_hypertrophy, all pu\emu]ly

isease and

To help reduce cardiovascular sirain it & advised 1o muintain an active cardiovascular
exercise program and minimize the itake of saturated fits, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oiks (4
gams per day) and a matural chosterolantioxidant formula such as Lpid Stabil or
product with comparable ingredints i alio recommended.

Side Effects (Testosterone Suppression):
Allambolfdogeic seroids vhen ke doss st 0 proote e g e
expected production. Studics ads 00 me per

week of nandrolone decanoate for 6 weeks have demonstrated an appmxnmc 5%
reduction in seru estosterone levels during therapy. At a dosage of 300 me per week, this
reduction reached 7xw #2 1t is believed that the progestational activty of nandrolone
therapy, which can be
marked in spite ofa Tow tendency for estrogen conversion > Without the intervention of
festosterone-stimulating substances, festosterone levels shoukd retum to normal within 2-6
monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can

The above side effects are not inclusive. For more detailed discussion of potential side
effects, e the Steroid Side Effects section of this boo

Administration (Men):

For general ansboli effcts, carly prescribing gideines recommend a dosage of 50-100 me
every 3-4 weeks for 12 weeks. To treat renal anemia, the prescriving guidelies. for



nandrolone decanoate recommend a dosage of 100- 200 mg per week. The usal dosage:
for physique- o performance-cnfuncing purposes i the range of 200-600 mg per week,
taken in cycles 8 o 12 weeks in length. This level is sufficent for most users to notice:
measurable gains in kean muscle mass and strengihlt s offen stated that randrolone
decanoate wil extibil i optial efict (best gainside effect rato) at 2 mg per pound of
bodyweightiveekly, athough individal diffrences in response wil ey dictate varying deal
doses for differen sers. Deca is not known as a very “fist” buder. The muscle-buiding
effet of this drug s quite noticeable, but not dramtc. In general, one can expect (o gain
muscle weight at about halfthe rae of that with an equal anount of estosterone.

Nandrolone decanoate  ofen combined with other steroids for an enhanced effect, A
combination of 200-400 mg'week of nandrolone decanoate and 10-20 mg daily of
WinstrolR, for exaple, i noted to greatly enhance the ook of muscularity and definiion
when dietinglcutting. A strong non-aromatizing androgen fike Halotestin® or trenbolone:
coud also be wsed, again providing an enhanced level of bardness and density to the
misces. Beinga incorporated into
bulk cycks wih acceptable resuls. The chassic “Deca and D-bo” siack (ustally 200-400
mg of nandrolone decanoate per week and 15-25 mg of Diansbol per day) has been a
bodsbuiding basi o decades, and avays seems to provie excellent mack gowd A
producing

greater resuts, but with more water retention.

Administration (Women):

fects, ear ideli adosage of 50-100 mg.
every 3-4 weeks for 12 weeks. To treat renal anemia, the prescribing guidelines for
nandrolone decanoate recommend a dosage of 50-100 mg per week. When used for
physique- or perfornunce-enhancing puposes. a dosage of 50 mg per week is most
conmmon, taken for 4-6 weeks. Although only slightly androgenic, wormen are occasionally
confionted with virlzation symptoms when taking ths compound.  Studies have
denuonsirated high tolerabilty (minor but statistically insignificant incidence of viriizing side
effects) with a dose of 100 mg every other week for 12 weeks,“ whik: long-term studies
(+12 months of se) have demonstrated virlzing side effects on a dose as low as 50 mg
every 2-3 weeks. > Shoul viriizing side effects become a concem, nandrolone decanoate
shoukd be discontinued immediatel to help prevent their permanent appearance. Afier a
of wihdrawal, the shorter-acting nandrolone Durabolin® might be
considered a safr opton. This dug stays active fr only several days, geaty reduwing the
withdrawal time if indicated.

Availability

Nandrolone decanoate contines to declne i prominence as a phammceutical product due
o s limted use in cinical medicie. The drug & presently uaiable in the Unied States
Many Wester mations contine to market the drug. though its production i increasingly
being shifed to kss regubted markets in Asi. Legtimute pharmuceutical forms are highly
sought afier on the black murket, and this subject o a great deal of counterfeiing. In
Teviewing some of the more popubr products and changes on the global phamaceutical
market, we have mde the following observation.

In Noverber 2009, Organon (a subsiliary of ScheringPlough since 2007) became part of
Merck/MSD. All Organon products are expected to transiton over o this kbel. 1t is
wknown what (if any) changes to expect in the global distribution of Deca-Durabolin
producs.

Brand name Deca-Duraboln s not avaiable in the Unied States. All products bearing this
abel are counerfei. Watson Labs and Schein Phammceuticals gencrics have akio been
iscontinued. This drug s presently wavaiable in the U.S,

Norma Hells Deca (100 mgfL nandrokone decanoate in 2 L. vials) fiom Greece &
avaikbl, but alo widl ited. The fim uses a patented photochromic kbel o deter
counterfeiting, which carris a metalicholographic watermark of the Noma Hellas logo.

Greek Deca-Durabolin (formerly fiom Organon) has been another widely courterfeied
product. It one of only a handiul of Furopean nandrolone injectables to be found i mufi-

s rkino it an eacy tareet for counferfoiors fhat bk the canncity o nrdiice obiss



uid be considered fike s i cones in'a box wih

ampues, This product
Greek drug ID stcker. As with all Greek drugs, the sticker shoud show a hidden murk
wnder UV gt

‘proper

Greek Extraboline may be in circultion. It s alko a common target of counterfeiting. As with
all Greek drugs, this product shoukd cortain a peekoff pharmacy stcker that reveals a hidden
watermurk under UV ighting. All Extraboline in cirouation will ako carry a holographic
imnge dircetlyon the vial abel

Deca-Pronubol from P&B Labs India i no longer i production. The conpany curertly
markets only a 25 mgfnL version of this drug in 1 mL anpules. Many couterfis of the
former 100 memL product are stillin circulation.

Decabolc from Asia Phami (Malaysia) is now approved for sale through pharmacies in
Thaiand, and is mmy popular on the black market. Each box shoud carry a scratchvoff
P can'be validated on the conpany

Bakan Phamceuticals (Mnuma) makes the product Nandrolona D, Itis prepared in both
1 i ampules and mi-dose:

Delatestryl® (testosterone enanthate)

Androgeni 100
Anabolic 100
Standard Standard

Chemical Names “androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-on

Estrogenic Activity
al Act

Progest:

Description:

Testosterone enanthate s a slow-acting injectable form of the_androgen testosterone.
Following deep intramuscular njection, the drug s designed to provide a sustained release of
testosterone nlo the bloodstream for approxinately 2 to 3 weeks. In order to mitain
nomal physiologial leves of testosterone during androgen replacement therapics, njectons.
of testosteroneenanhate are usually required at keast every two weeks, akhough more
meticulous physicins will adminiter the drug weekly. As with al testosterone injectables,

testosterone enanthate s highy favored by athketes for s abilty to promote strong icreases
innuscle mass and strength.

History:

Testosterone enanthate first appeared on Western drug markets during the early 1950's. It
was the fist skow-acting oi-based injectable ester of estosterone to be widely adopted in
Westem medicine, and effcctively rephced festosterone propionate and  festosieron:
spension b et hempeic s The s b of s drg o be sod it US, v
Detestryl® by Squbb. Over the years the Delatesiryl© brand has changed hands several
times, most notably to Mead Johnson, BTG, Savien, and in December 2005, Indewis. The
most prominent brand of testosterone eranthate ouiside of the United Sates is Testovironft,
a drug that has scen wnintermupted production by the same munufictrer (Schering AG,
Gemuny) for more than 50 years. Globaly, the Testovion® brand from Schering is the
single st widely used ijectable testosterone preparation.

s ik levels sterone in
adult makes suffering diminished androgen levels. This may manifest s with  loss of ibido,
Jean muscle mass, and ol energy and vigor. Testosterone enanthate s also used o treat
undescended festicles and delayed puberty in adokescent males, and occasionally as a
secondary medication during inoperable breast cancer in woren. This form of testosterone:



s also been stucied wilh great success as & ke bith conirol opton™ Weekly mjectons
of 200 mg were shown to effciently lower sperm production for most men within three
monihs of treatment, a state of suppression that remuined untl afer the drug was
discontinued. With the current stigma surounding anabolic/androgene sterokls, however, it
s wnikely that such therapy will becom adopted in Westem medical practice. Today, in
spitc of the growing number of akemative therapies, testosterone enarihate remais the most
widely preseribed form of testosterone in the workd.

Testosterone enanthate is widely avaikible in human and veterinry drug markets.
Compositon and dosage may vary by counry and manuficturer, but usually contain 50
mgm, 100 mefmi, 200 meiin, or 230 e of steroid dissobved i ol

s a

Testosterone: enanthate is a modifid form of testosterone, where a carboxylic acid ester
(enanthoic acid) has been attached o the 17-beta hydroxyl group. Esterfied forms of
testosterone are less polar than fiee testosterone, and are absorbed more skowly fiom the
area of injection. Once in the bloodstream, the ester is removed to yied fiee (active)
testosterone. Esterified forms of testosterone are designed to prolong the window of
therapeutic effect following administration, allowing for a less frequent injection schedule
compared to injections of fee (unesterified) steroid. The half i of testosterone enanthate is
approximtely eight days affer injection.

Pharmacokinetics of Testosterone
Enanthate Injection

Figure 1. Pharmacokinetics of 194mg testosterone enanthate injection. Source:
Comparison of testosterone, dibydrotestosterone, luteinizing hormone, and follicle-
stinulating hormone in serum after injection of testosterone enanthate or
testosterone cypionate. Schulte-Beerbuhl M, Nieschlag E. Feriity and Sterilty 33
(1980):201-3, Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsble for this metabolsm of testosterone. Flevated
estrogen levels can cause side effects such as inereased water retention, body ft gain, and
gyeconstia, Testosteron: i considered a moderately estrogenic steroid. An antiestrogen
such as clomiphene cirate or tanxifen citrate may be necessary to prevent estrogeric side
effets. One may atemately se an aromatase inhibitor ke Arinidext® (anastrozole), which
more efiiently controls estrogen by preventing its syrthesis. Aromatase inhbitors can be
quite expensive in comparison to anticstrogens, however, and may abo have negative
effets on blood fipids

Estrogenic side effects will occur in a dose-dependant mamer, with higher doses (above
vomal therapetic evels) of testosterone more likely o require the concurrent use of an ant-
estrogen or aromatase inhibitor. Since water retention and loss of muscle definition are
common with higher doses of testosterone, this drug is usally considered a poor choice for
dieting or cuiting phases of training Iis moderate esirogenicty makes i more ieal for
‘bukking phases, where the added water retention will support raw strength and muscle size,
and help foser a sironger anabolic envionmen,

i Eante (b
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Testosterone s the prinary mule androgen, resporsile for maintaiing secondary make
sexunl characterites. Flevated levels of testosterone are kel to produce androgenic side
effects inchding oly skin, acne, and bodyficil hai gowth Men with a genetic
predispositon for hair Joss (androgenetc alopecia) may motice accekerated ke pattem
‘balding Those concemed about hair loss may find a more comfortable option in nandrolone:
decanoate, which is a comparably less androgenic steroid. Wonen are wamed of the
potential virizng effécts of anabolicandrogeric steroids, especially with a sirong androgen
sl o tstosinons Thse ey bvke depotig of the vobe, el iz,
changes ol

In androgen- responsive farget tissues such as the skin, scalp, and prosiate, the high rekive
androgenicity of estosierone s dependant on s reduction to dihycrotestosieron (DHT)
The S-alpha reductase enzyme s responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inibior such as fiasterkde or dutasteride willnterfere
with site-specific potertition of testosterone action, lowering the fendency of testosierone
drugs to produce androgeric side effects. It is important to remember (hat ansbolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s arabolkc and androgenic propertics is not possibk, even with
tofal S-alpha reduxctase inibiton.

ide Effects (Hepatotoxicity):

Testoteron: does not have hepatotoxic ffcts; er toxiiy is unlikey. One sudy examined
the potential for hepatotoxicity with high doses of testosterone by adminsering 400 mg of
the hormone per day (2,800 mg per week) (o a group of mak: subjects. The steroid was
taken orally so that higher peak concentrations woukd be reached in hepatic tissues
compared to intramuscular injections. The hormone was given daily for 20 days, and
produced no sigmificant changes i liver enzyme vabes incheing serum albumin, birubin,
alanine-amino-transferase, and akaline phosphatases. 7

Side Effects (Cardiovascular):

includes
a tendency to reduce HDL (good) chokesterol values and increase LDL. (bad) cholesterol
vakues, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of adminitration (oral vs. ijectabk), fype of sterokd
(aromutizible or non-arommtizible), and kevel of resistance to. hepatic metabolism.
Arabolic/androgeric steroids mmy ako adversely cffect blood pressure and trigheerides,
rdoce endotieal selaton, and sipport A verrikr Iperophy ol ol

Testosteronc tends to have a much ks dramati impact on cardiovasclar risk fictors than
synthetic steroids. This is due in part o it openness to metabolim by the fiver, which allows
it to hve less effect on the hepatic mumgement of cholesterol The arommization of
testosterone 1o estradiol ako helps to mitizie the negative effets of androgens on serum
lipids. In one study. 280 mg per week of testosteronc ester (enanthate) had a slight but not
statistcally signifcant eflct on HDL chokesterol afier 12 weeks, but when taken with an
aromatase nhbior a strong (25%) decrease was seen*® Studies using 300 mg of
testosterone ester (enanthate) per week for 20 weeks wiout an aromutase ihibior
demonstrated only a 13% decrease in HDL cholesterol, whie at 600 me the reduction
reached 21%4% The negative inpact of aromatase inhibiton should be taken into
Py

Due to the posiive inflnce of estrogen on serum lipids, tamoién citrate or clomiphene:
cirate are preferred to arontase inhbitors for those concemed with cardiovaseuiar heakh,
as they offer a partial estrogenic effect in the fiver. This allows them to potentilly improve
lpid profles and offset some of the negative effects of androgens. With doses of 600 mg or
less per week, the inpact on pid profile tends to be noticeable but not dramtic, making an
anti-estrogen (for cardioprotective puposes) perhaps umecessary. Doses of 600 mg or kss
per week have ako fikd (o produce statistically sigifcant changes in LDLVLDL
cholesterol, trigyeerides, apofpoprotein BIC-III, C-reactive protein, and insuiin sensiiviy,

all indicating & rebiively weak imnact on eardiovasenbr risk ftors 450 When ied in



jrate doses, injectable testosterone esters are usually considered (0 be the safest of all
anabolic/androgene stroids

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exercise program and mininize the itake of saturated fit, cholesterol, and sinple
carbohydrates at al times during active AAS administration. Supplementing with fish oik (4
grams per day) and a matral cholesterolantioxidant formua swch as Lipid Stabil or a
product with comparable ingredients i akso recormended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected to suppress endogenous testosterone producton. Testosterone i the prinary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil, lkewise, have a strong effeet on the hypothalanic regulation
of natural steroid hormones. Wihout the intervention of testosterone-stimuating substances,
testosterone levels should retum to noral within 1-4 months of drug secession. Note that
probonged. hypogonadotrophic. hypogonadism can develop secondary 10 steroid abuse,
necessitating medical intervention.

As with all anbolic/androgenic steroids, i is unikely that one will eain every pound of new
bodyweigh afier a cycle is conchded. This i especialy e when withdrawing foma strong
(aromatizng) androgen Ik testosterone, as much of the new weight gin s likely fo be n the
fomm of water retention: quikly clmted afir dmg discontimance. An imbalance of

ypdmy firther create an
ot that & wworabl. for the retenion of musck e, ancilary drug
therapy is ustally recommended to help restore hormonal baance more qurkly uimely
helping the user retain more musche issue.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
stration (Men):

To treat fora
dosage of 50-400 mg every 2 o ek ‘Alhough actve i th body for  bnger i,
testosterone eranthate i usually inected on a weekly basis for misce-buiding purposes.
“The usual dosage for physique- or performance-enhancing purposes i in the range of 200-
600 mg per week, taken in cycles 6 to 12 weeks in lengh. This kevel i suficient for most
users to notice exceptional gains in muscle sze and strength

Testosterone s usually incorporated o buking phases of training. when added water
retention will be of litke consequence, the wer more concerned with raw mess than
defin, Some do oot e i o cting el s el b ypialy  over
doses (100- 200 me per week) andior tokeep
o el e conol Toosieron i 3.y ot nbobe e and &
offen used alone wih great benefit. Som, however, find a need to stack it with other
anaboli/androgenic steroids for a stronger effect, in which case an addional 200-400 me
per week of boklenone undecylenate, methenolone enanthate, or nandrokone: decanoate
should provide substantial results with no sgnificant hepatotoxicity. Testosterone s ukimately
very versati, and can be combined with many other ansbolicandrogenic steroids to taior
the desired effect

Administration (Women):

Testosterone enanthate is rarely used with women in clinical medicine. When applied, it is
most offen used as a secondary medication during inoperable breast cancer, when other
therapies have fikd to produce a desiable cfitet and suppression of ovarian fimction is
necessary. Testosierone eranifatc s not recommended for wonen for physique- or
perfomunce-enbancingpuposs e 0 i srong androgen i, tndency 0 prodice

and siow el diffut 10 ol




workivide. T § produced inrrany generic and brand e o, I revewing some of e
products and changes in the global phanmaceutical market, we have made the following
observations.

In 2006, Savient sokd the rights for Delatesinl o Indevus (United States). Indevis.
subsequently became a subsidiary of Endo Phanmceuticals in March of 2009. Brand rame
Delatestryl remains avaiable i the Unied States under the new conpany (at 200 mgfmL
strength).

Generic versions are also availble in the Urited States (also at a dosage of 200 mg/mL) by
Watson, Paddock, and Synerx.

Nom Hells (Greece), makers of Norm Hells Nandrolone, recently added a generic 250
mg/n testosterone enarifute injectabie (0 their product offerings. It comes in a singe dark
aber | mLghss ampukeand is packaged 1 anpule per box. Be sure to look at the Greek
Pharmucy sticker under UV fight fo assure you have a kgitirute produxct.

Bayer took control of Schering AG in December 2006. Following this acquion, the
Schering Primneston and Testoviron Depot products were transioned over (o the Bayer
brand and logo (the products now bear the fill company name Bayer Schering Phan).
Note that many counterfites have not yet made this change in their own products, and this
are stillduplicating the old Schering abels and boxes.

Cidoteston is produced in Egypt by CID (Cheical Industries Developmen). Tt comes in |
miLampules, containing 250 memi_ of teroid. This product has been counterfeied, though
the cument most popur copy can be quickly identified by close examination of the finc
detais(ogo, graphics) on the box.

“The French version Testosterone Heptylate i stlin production. t s now sokd under the
SERP. label and avaikible inthe failiar 250 mefmlstrength and | mLampul. This drug
s frequently exported to developing markets with close trade relations to France, such as
Lebanon.

Androtardyl i aso produced in France, and occasionally circuates on the black ket
‘Again, be sue to look for the proper box before buying

Testo-Enant is another brand in Europe, this one being nade by Geymorat in Tl These
ampules contain 250 mg of steroid, either in 1 mL or 2 mL of oil. Currently fakes are not a
problen however, this steroid s not found on the black murket in high volues.

Galenika makes Testosteron Depo in Serbia. These 1 mL anpuks contain 250 mgii of
steroid, and are extremely cheap at the retai evel in their counry of origin.

Jelfa produces Testosteronum Prolongatum in Poland. It i made at a dosage of 100 mgfmL.
Each box contains five | mLampues, which are thermclves made of clar ghss and camry a
paper label The packaging of this product was recently updated to reflect a more modem
color-gradicnt design

“Testoviron Depot fom German Remedis in India remmins in production. The product
coms is mude i foil and phastic bliser packs.

The Indian export fim Alpha-Pharma ko mukes a_festosierone enanthate, called
“Testoboln. It comes in | miL ghass ampues.

“Testofort In from Albert Davis Pakistan is conmonly found on the intermatioral marke. It
contains 250 mgmi of sterokd in | mL anpules. Three anpukes come packaged to each
cardboard box.

Geofirun Phanmucenticals akio makes a generic in Pakistan. The product cortains 250 me: of
steroid n each | mLampuke. Like Testofort, three ampules are contained in each box. Note

t the ot number and expiration date are electronicall printed on the bottom inside flap of
the bos, in addion to the proper phicement on the outsile.

Abusaban akes a generic enanthate i Iran, which is becoring icreasingly popuar on the



Dlack market. Nole tmt the packaging of I Product was recently upated. COUTerits of
this product have hisorically been a problem.

Bl Prammacnts (o) ke e prodic Tstostrorn £ It s prepard ot
1 mL ampuies and muli-dose v

Depo®-Testosterone (testosterone cypionate)

Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one
lic Activity moderate
Progestational Activity Tow
Description:

Testosterone cypionate is a slow-acting injectable ester of the primary mule androgen
testosterone. Testosterone is also the principle anabolc hormone in noe, and is the basis of

comparison by which all other ambolic/ndrogenic steroids are judged. As with all
testosterone injectabs, testosterone cypionate is highly fivored by it for 10 abity to
promote strong increases in muscle mass and strength. It is interesting to note that whik a

rge munber of other steroidal compounds have been mude avaikble since testoseron:
injectables, they are stil considered to be the dominant bulking agents among bodybuiders.

i litle argument that these are among the most powerfil mass drugs avaikibk,
{estosterone cypionate inchxded.

His

Testosterone cypiorate fst appeared on the U.S, drug mrket during the mid-1950's under
the brand rane of Depo-Testosierone cyclopentylpropiomate (soon abridged 1o sinply
Depo-Testosterone). It was developed by the pharmuceutical gant Upjohmn, and i stil sod
o this day by the sam: company under the same trade rame: (akhough novw they are called
Pharmacia & Upjohn). This i a drug with imited global avaibily, and has historically been
(rgely) idenifind as an Aerican item 1t ot suprising that American athetes have long
fvored this form hate, the dominant skow-a
oftestoserone on th gobalmerket, Thi prefrence, howents kel rooted i etoryond
avaikbilty, not actal therapeutic advantages.

Testosterone cypionste and testosterone enenthate provide extremely conparable patters
of testosterone rekease. Not only are physical advantages not possible in one over the other,
but actal diffrences in pharmacokinetc patterns are hard to notce (these two drugs are for
al inerts and purposes finctionally inerchangeable). The only key difference between the
w0 seers 10 be inthe area of patient comort, Cypionic acid is ke imiating at the site of
injection than enanthoic ackl (enanthate) for a small percentage of patients. This makes
testosterone cypionate a more fvorable choice for those with recuring issuss of inection-
site pain with testosterone enanthate, This difference fikely had something to do with the early
development ofthis testosterone ester as a comervial drug product.

The ally been the treatment
of low androgen levels in makes, although many other applations have existed for this drug
as well. During the 1960's, for exanpie, the drug’s prescribing recommendations calked for
such uses as supporting bone strcture maturty, treating menorrhaga (heavy menstrual
bleeding) and excessive lactation in females, and increasing muscle muss and combating
osteoporosis in the ekderly. It was also being recommended for increasing male fertilty,
‘whereby induced testosterone/spenmatogencsis suppression (caused by administering 200
mg of of testosterone cypionate per week for 6 to 10 weeks) was potentially folowed by a

£ rohewmd cmermatnenesis (dhie 1 tormmararih hisher than nammml anmadatmnin



leves).

By the 1970, the FDA had been granted much stronger control over the prescription drug
market, and the broad uses in which testosterone cypionate was fist indicated were now
being refined. For exanple, “testosterone: rebound therapy” as a way to increase male
fertlty was proving to be unelable, especially in the face of newer more effective
medications, and was soon elminated from prescriing gidelines. So 00 was the
recommendation for s use to trat things like excessive menstnual bleeding and lactation. In

al, testosterone therapy was being pulled back to focus iy on male androgen
deficiency, and less on other applications, especially when involving populations more
suscaptble to androgenic sile ffécs, such as women and the ckdrly.

Today, testosterone cypionate rermins readily avaikible on the ULS. prescription drug
market, where it i FDA-approved for hormone replacement therapy in men wih conditons.
associated with a deficiency of endogenous testosterone, and as a secondary reatment for
impele ottt bt e o e ot iy e fir s e
anymore). Testosierone cypionate is curertly avaikibl outside of the Unied States, but not
Vil Krow memation] sousces o th g el Canada, A, Spa. Bras
and South Affca.

How Suppli

Testosterone cypiorate & avaikible in select hurun and eteriry drug markets.
Compositon and dosage may vary by counry and munuficturer, but usually contain 50
mgmi, 100 megfmi, 125 memi,or 200 mgimi of steroid dissolved inoil.

Structural Characteris

Testosterone cypiorate is a modified form of testosterone, where a carboxyle ackl ester
(eyclopentypropionic acid) has been attached to the 17-beta hydroxyl group. Esterifed
forms of testosterone are kess polar than free testosterone, and are absorbed more skowly
from the area of injection. Once i the bloodstrean the ester is removed 10 yield fiee
(actve) testosterone. Esterifed fors of testosterone are designed to prolong the window of
terpeic et loning adison, alloving o ks e sfecton sl
compared (0 ijections of L The halE i of

approxintely § days afer jection

Pharmacokinetics of Testosterone
pionate Injection
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Figure 1. Pharmacokinetics of 200 mg festosterone cypionate injection. Source:
Comparison of testosterone, dihydrotestosterone, luteinizng hormone, and follicle-
stimulating hormone in serum after injection of ftestosterone enanthate or
testosterone cypionate. Schulte-Beerbuhl M, Nieschlag E. Fertility and Sterilty 33
(1980):201-3, Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme is responsible for this metabolism of testosterone. Elevated
estrogen levels can cause sile effects such as increased water retenton, body it gain, and
gynecomastia. Testosteron: i considered a moderately estrogenic steroid. An antiestrogen
such as clomiphenc cirate or tamxifen citrate may be necessary to prevent estrogerie side
effets. One mav altemately wse an aromatase inhibilor ke Arimidext® (anastrozole). which



more efficiently controls estrogen by preventing s synthesis. Aromatase infibitors can be
quite expensive in comparison to anti-estrogens, however, and my ako have negative
efiets on blood lipids.

Estrogenic side effects will oceur in a dose-dependant mamer, wilh higher doses (above
noml therapetic levels) of testosterons cypionste more ikely to require the concurrent use
of an anii-esirogen or aromatase nfbitor. Since water retenton and loss of musce definifon
are comon vl ger doss of estoseron o, i i ualy corsiered 2
poor choice for diting or ‘raining. It

ideal for buking phases, where the added water retention wil Support raw slrengjh and
muscle sz, and help foster a stronger anabolic environment.

Side Effects (Androgenic):

Testosterone s the primary mule androgen, responsble for maintaining secondary make
sexual characterites. Flevated levels of testosterone are kel to produce androgeric side
effeets inchding oly skin, acne, and body/fcal hair growth. Men with a genetc
predispositon for hair Joss (androgenetc akopecia) may motice accekeated ke pattem
bakling. Those concered about hair loss may find a more comortable option in nendrolone
decanoate, which is a conparably less androgenic sterod. Women are wamed of the
potential viilzing effects of anabolicandrogeric steroids, especially with a strong androgen
such as testosterone, These may include deepening of the voice, menstrual imeguaries,
changes in skin texture, ficial b growth, and clioral enlargement.

In un‘]mglnespolslvc target tissues such as the skin, scalp, and prostate, the high rehtive:

androgeniciy of testosterone is dependant on its reduction to diydrotestosterone (DHT).
The 5-alpha reductase enzyme s responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inhbitor such as finasteride or dutasteride wil interfere
wilh site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs to produce androgenic side effects. It is important to remember that ambolc and
androgenic efitcts are both medated via the cytosolic androgen receptor. Conplte
separation of testosterone’s anabolic and androgertc properties is not possible, even with
total 5-alpha reductase inhibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efecs; iver toxicy i unlkely. One study examined
the potential for hepatotoxicity with high doses of tesiosterone by admnsering 400 mg of
the hormone per day (2,800 mg per week) to a group of mak: subjects. The steroid was
taken orally so that higher peak concentrations would be reached i hepatic tisues.
compared to itramuscubr injections. The hormone was given daily for 20 days, and
produced no sigificant changes i liver enzyme vaibes incheling serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases !

Side Effects (Cardiovascular):

This inchudes

a tendency 1o reduce: HDL (200d) chokesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arteriosclerosis. The relative. impact of an anabolc/androgenic steroid on serum lipids i
dependant on the dose, route of adminstration (oral vs. jectabke), type of steroid
(aromutizible or non-aromutizible), and kevel of resistance to. hepatic metabolism.
liclandrogenic steroids may ako adversely afitct blood pressure and trighyerides,
reduce_endothel rekoation, and support lel ventriuar Iypertophy, all poentlly

Testosterone tends to have a mch kess drammtic inpact on cardiovascular risk fictors than
synthetic steroids. This is due in part o is openness to mefabolim by the lie, which allows
it to have kess effect on the hepatic mumgement of choksterol The arommiization of
testosterone to estradiol also helps to mitigite the negative efiects of androgens on serum
lipids. In one sy, 280 me per week of testosteronc ester (enanthate) had a slight but not
statistically signifcant efect on HDL chokesterol afier 12 weeks, but when taken with an
aromatase inhibitor a strong (25%) decrease was seen*? Studies using 300 mg of
testosteroneester (enanthate) per week for 20 weeks wihout an aromtase inibitor




Gemonsirated only @ 15% decrease M HUL ChOKSIErol, Wik a1 bU mg the reduction
reached 21%% The negative impact of aromatase inhibition should be taken into

Due to the posiive inflaence of estrogen on serum fipids, tamoxifn ctrate or clomiphene:
ctrate are preferred to aromatase nhbitors for those concemed with cardiovaseuar heakh,
as they offe a partial estrogenic efect in the fver. This allows them to potentially improve
Tpid profes and offset some of the negative effeets of androgens. With doses of 600 mg or
less per week, the inpact on pid profe tends to be noticeable but not dramatic, making an
anti-estrogen (for cardioprotective purposes) perhaps umecessary. Doses of 600 me or ess
per week have abo fakd to produce statistically significant changes in LDL/VLDL
cholesterol, trigycerides, apolpoprotein B.C-III, C-reactive protein, and insulin sensitvity
all indicating a relatively weak impact on cardiovascular risk factors.** When used in
moderate doses, njectable festosteronc esters are usually considered to be the safést of all
amabolc/androgenic seroids.

o e rches cafiovescuk s & dvid to it an ctve vk
exercise program and mininize the itake of saturated fits, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish ois (4
gans per day) and a matral cholesterolantoxidant formubs such as Lipid Stabil or a
product with comparable ingredints i alo recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent 10 promte muscle g are
expected (0 suppress endogenous testosterone production. Testosterone i the prinary male
androgen, and offes strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil lkewise, have a strong effeet on the hypothakmic regulation
of natural steroid hormones. Wihout the intervention of testosterone-stimuating substances,
testosterone levels shoukd retum to ol within 1-4 months of drug secession. Note that
prokonged hypogonadotrophic hypogonadism can develop secondary to steroid abuse,
necesstating medial ntervention.

As with all anabolic/androgenic steroids, it is wlikely that one will eain every pound of new
bodyweight afer a cy “This rawing froma strong
(aronmtizing) androgen like testosterone cypionate, as much of the new weight gain s likely
to be in the form of water retention, quickly eliminated after drug discontinuance. An
inbalance of anabolic and catabolic hormones during the post-cycke recovery period may
frther create an environment that is unfavorable for the retention of musce fissue. Proper

ancilary drg therapy s sually recommended to help restore hormoral bakince more
quickly, ulimately helping the user retain more miscle tiss.

At ey o st postcyke ettt ephce s it wia
mikler anabolc such as nandrolone decanoate or methenolone enanthate. The new sierok
woud be adminsered alone for one to two more morih, at a dosage r200-100 mg per
week. In this “Siepping dow” procedure the user s attempting to climinate the watery buk.
of a testosterone-based drug whil simuifancously preserving the sold_ muscuarity
uderncath. This pracice can prove to be effectve, even if iy for psychological reasons.
(iome my viw & as sivply didng the cosh 8o vaer and ool s,
st simbtng dngs e st ypcaly s o e conehson of gy, 5

i (estost rendroboe

decanoate or mefherokone emnﬂnm

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (Men):

To treat or fora
dosage of 50-400 mg every two 1o four wecks. Aliough active in the body for a longer
e, testosterone. cypionate s usually ijected on & weekly bass for physique- or
performunce-cnbancing puposes. The usual dosage & in the range of 200-600 mg per

week, taken in cycles 6 o 12 weeks in ength. This kevel s sufficient for most users to notice:
exceptional gains in muscle size and strength.




Testosterone s usuall incorporated o buking phases of training. when added water
reention will be of litke consequence, the wer more concerned wilh raw mass than
deiiion. Some do incorporute the drug ito cutting cycles as well, but typialy in ower
doses (100- 200 m per week) andior tokeep
estrogen levels under control. Testosterone cypiorate s a very effective anaboli drug, and is
offen wsed alone with great benefi. Some, however, find a need o stack i wih other
anabolic/androgenic steroids for a stronger effect, in which case an additonal 200-400 me:
per weck of boklenone. undecylenate, methenolone enanthate, or nandrolone decanoate
should provide substantial resuls with o sgnificant hepatotoxicity. Testosterone s ulimately
very versati, and can be combined with many other ansbolicandrogenic steroids to taior
the desired effeet

Whie large doses are generally not advised, some bodybuiders have been known to e
excessively high dosages of this drug (1,000 mg per week or more). This was much more
common before the 1990's, when cypionate viaks were usally very cheap and easy to find

Aore i better” atitude is easy to ustify when paying orly $20 for a 10ce vial (today the
typical price for a single injection). At dosages of 800-1000 me per week or more, water
retention willlkely account for more of the addional weight gai than ew muscle tissue

“The practce of “megadosing” i ineficient (ot to mention potentially dangerous), especially
when we take into accoun th typical high cost of steroids today.

Testosterone cypionate i rarely used with wonen in clrcal medicine. When applicd, i &
most offen used as a secondary medication during inoperable breast cancer, when other
thempis b ol o prchce s desobl ffct wnd mpprssion of v o &
sary. Testosterone. cypionate s ot recommended for women for physique- or
paﬁmmaﬂmm puposes due 0 i srong androgen i, tndency 0 prodice
and siow Jevels difficu to contro)

Availability

Testosterone cypiorate remins wilely availble as o prescription drug product. s
production i krgely associated wih American comparies, alhough recently has been
expanding into bosely regubted Astn markets that sl cater to demand by bodybuiders
and athletes. In reviewing some of the produxcts and changes in the gobal phanaceutical
market, we have mde the following observations.

Brand e testosterone cypionate (Depot- Testosterone) remmins avaikible in the United
Stated ffom Prizer, This s a highprofle target of counterfeitrs. Alllgitirute boxes wil
camy a *Jh” symbol hidden on one of the top insde flaps. It will appear when phced uxler
WVight

generic forms of the drug are also produced n the US. market by manuficturers such
as Watson, Sandoz, Paddock, Synerx, and Bedford. All come packaged in mliple-dose:
vias. Due 10 strict controls these products are rarely diverted for iliit ske. There are abo
several pharmcies custon-conpounding testosterone: cypionate for doctors that specalze
nandrogen replacenent therapy.

Copiorx s bl i Thuknd by TP Drg Labororis. It oms n 2 k. arukes
contaiing 100 mefmL of tero

Cypiobolic from Asia Pharma (Makaysia) s now approved for sake through phammcies in
“Thailand. Fach box shoud carry a seratch-offsecuriy sticker, which will dsplay a code that
can be validated on the company websie.

Testex Prolongatum remais avaiable in Spain. This seroid & produced by Laboratorios Q
Pharma. It packaged in 2 L dark glss ampules with grey sikscreen kttering, It comes in
two doses, containing 2 total of 100 mg or 250 mg of steroid. Testex has always been a
high-profik tem for counterfeiters.

Found in Chik s a high-dose cypionate product called ciclo-6. The product is manufictured
by the fim Drag Pharma, and contains 300 meim of steroid ina 2 mL ampue (600 mg of
cypionate i tota)



Balkan Pharmaceuticals (Mokdova) makes the product Testosterona. C. It i prepared in
both I mL anpules and rui-dose viaks.

Deposterona (testosterone blend)

100

Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one

Estrogenic Activity moderate|
Progestational Activity Tow

Descripti

Deposterom s an injectable veterinary steroid preparation that contains a blend of three
diffbrent testosterone esters. Each miller contains 12mg of testosterone acetate, 12mg of
testosterone vakerate, and 36me of testosterone undecanoate, for a total steroid
concentration of 60 mg/mL. This s currently the orly commercial seroid product avaikable
that contains testosterone valerate, which i  short to medium acting ester with a half i
approximately double that of testosterone propionate. > With its blend of slow- and fast-
acting esters, Deposterona is essentially a low-dosed akemative to Sustanon, akthough given
the wse of testosterone undecanoate it will be longer acting with more unbalanced
pharmacokinetics.

History:

Deposterona was developed by Syntex Ariiml Health Corpany several decades ago, and
s been sold on the Mexkan veteriary drug market sine. 1t is used primariy fo treat
inpotence, weakness, fatize, and hypogoradim in male breeding anials (cows, pigs,
canines, and sheep), and also as a general protein-sparing anabolk. Deposteror i now sokd
under the Fort Dodge Animal Health hibel, which acquired Syntex Animal Health in the mid-
1990's

How Supplied:
Deposterona & anaikble on the Mexican veterimry drug marketIt contains 12mg of

testosterone acefate, 12mg of testosterone valkrate, and 36mg of testosterone undecanoate
‘per miller ofoi; packaged in 10 miL muli-dose vial Twelve viak are packed in each box.

Structural Characteristics:

Deposterona contains a mixure of three testosterone compounds, which where modified

with the addion of carboxylic ackl esters acetc, valric, and uxlecanoic ackls) at the 17-

beta hydroxyl group. Esterified fors of estosterone are less polar than fiee testosterone,

and aresborbed re sy o of o, Oree e bodsiean e s

s removed to yield Esterified forms of

prolong the widow of thergpeutc e olwing admiisraton,allowing o a ks ﬁ'cqucnl
1o njectons of

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosterone. Flevated
estrogen levels can cause side effects such as increased water retention, body ft gain, and
gymeconustia. Testosterone is considered a moderately estrogenic steroid. An antiestrogen

wh s clminhene citrate ar famovifn cirate may e naeasary in nmvent sstmoeic side



allemately use an aromatase inibitor lex® (anastrozoe),

my )

more cmcmly Coiroh e by prcrtng i Syl Avomase nhbiors an be
quite expensive in comparison to antiestrogens, however, and may abo have negative
effcts on blood lipids.

Estrogenic side effects will oceur in a dose-dependant mamer, with higher doses (above
nomal therapetic kevels) of testosterone more fikely o require the concurrent use of an ani-
estrogen or aromutase nlibitor. Since water retention and loss of muscle defintion are
common with higher doses of testosterone, this drug is usually considered a poor choice for
dieting or cuting phases of training. Its moderate estrogeniciy makes it more ideal for
buking phases, where the added water retention wil support raw strength and muscle size,
and help foster a stronger anabolic environment.

Side Effects (Androgenic)

Testosterone s the primary muke androgen, responsile for muintaining secondary make
sexual characteristies. Elevated levels of testosterone are kel to produce androgenic side
effects inchding oly skin, acne, and body/fcial hair gowth Men wih a genetic
predisposion for hair loss (androgenctic alopecia) may motice accekrated make pattem
bakling. Those concemed about hair loss may find a more comfortable option in randrolone:
decanoate, which is a conparably s androgenic sierol. Women are wamed of the
potential virizing effécts of anabolic/androgenic steroids, especially with a sirong. andmgen
such as testosterone. These may inchule deepening of the oice, mensinal imeg

changes in skin texture, ficia b growth, and clioral enlargerrent.

In androgen- responsive farget tissues such as the skin, scalp, and prostate, the high rekiive
androgenicity of estosterone s dependant on its reduction to diydrotestosterone (DHT).
‘The S-alpha reductase enzyme i responsible for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inibior such as fastride or dutasteride willnterfere
wih site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs to produce androgenic side effects. It s important to remember that ansbolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic properties is not possibk, even with
{otal 5-alpha reductase inibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efects; iver toxicty i unlikely. One study examined
the potential for hepatotoxicity with high doses of testosterone by adminstering 400 mg of
the hommone per day (2,800 mg per week) to a group of mak: subjects. The steroid was
taken orally so that higher peak concentraions woud be reached i hepatic tissues.
compared to_ intramuscubar injections. The hormone was given daily for 20 days, and
produced no significant changes i liver enzyme vabes inchding serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases.*56

Effects (Cardiovascular)

a tendency to reduce HDL (go0d) cholesterol values and increase: LDL (bad) cholesterol
vakues, which may stift the HDL to LDL balance in a direction that frvors geater risk of
arterosclerosis. The reliive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admiitration (oral v, injectabk), type of steroid
(aromatizable o non-arormiizable), and kel of resstance to hepatic meabolism.

Anabolic/androgeric steroids mmy ako adversely affeet blood pressure and trigheerides,
reduce_endothelial relowton, and support lefl ventrcubarhypertrophy; all potersially

Testosterone tends 1o have a much less dramtic impact on cardiovascular risk factors than
synthetic steroids. This i due in part (o its openness to metabolism by the fiver, which allows
il 10 have less effect on the hepatic munagement of chokesterol The aromatization of
testosterone 10 estradiol akso helps to mitgate the negative effects of androgens on serum
lipids. Tn one study, 280 me per week of testosterone ester (enanthate) bad a slight but not
statistially signiicant effect on HDL cholesterol affer 12 weeks, but when taken with an
aronatase inhbitor a strong (25%) decrease was seen**’ Studies using 300 mg of



festosterone ester (enanthate) per week for 20 weeks without an aronmtase nhibitor
denonstrated only a 13% decrease in HDL chokesterol, whi at 600 mg the reduction
reached 21%%%* The negative inpact of aronmtase ihibition shoud be taken into

Due to the posiive inflnce of estrogen on serum lipids, tamoxién cifrate or clomiphene:
cifrate are preferred to arontase nhbitors for those concemed with cardiovaseuiar heakh,
as they offer a partial estrogenic efféct i the fivr. This allows them to potentially improve
pid profles and ofsct som of the negative eficts of androgens. With doses of 600 mg or
less per weck, the inpact on pid profile tends to be noticeable but not dramtic, making an
anti-estrogen (for candioprotective purposes) perhaps umecessary. Doses of 600 mg or kss
per week have abo faikd to produce siaistically significant changes in LDUVLDL
cholesterol, trigycerides. apolipoprotein BAC-1II, C-reactive protein, and insulin sensitity
all indicating a relatively weak impact on cardiovascular risk factors.**” When used in
moderate doses, njectable testosteron: esters are usually considered o be the safest of all
anabolic/androgenic sterods.

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and minimize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing wit fish ois (4
rams per day) and a natwral chokesterolantioxidant fornuia swch as Lipid Stabil or a
product with comparable ingredierts s also recommended.

Side Effects (Testosterone Suppression):

All anabolic/androgenic steroids when taken in doses sufficient to promote muscle gain are
expected o suppress endogenous testosterone production. Testosterone is the prinary mak:
androgen, and offers strong negiive feedback on endogenous testosterone: production.
Testosterone-based drugs will. lkewise, have a strong efiect on the hypothalaric regulation
of matual seroid hormones. Wihout the itervention of estosterone-stinulting subsiances,
testosterone kel shoukd refum to nomal wilin 1-4 months of drug sccession. Note that
prokonged hypogonadotrophic hypogoradism can develop secondary to sieroid abuse,
necessiating medial intervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Stervid Side Effects section of this book.

For bodybuiding pusposes, Deposterona is usually inected on at keast a weekly bask, ina
dosage of 120-360 mg (2-6 m). Dividing the weekly dosage o two or more smaller
applications can reduce nfection vokame. Cyckes are generally between 6 and 12 weeks in
lengih, This evel i suffcient to provide noticeable gains in misck size and

Testosterone drugs are ultimately very versatie, and can be conbined with many other

Administration (Women):

Deposterona is not for wonen for p ois
strong androgenic nature, tendency (o produce vinlzng side effees, and sk)wacmg
orsiets (mkingbod ek i 1o conro).

vailahilit:
Deposterona is only known to be manufictured in Mexico. Because it contains such a low

concentration of steroid this product is ot in high demand, and not readily diverted for licit
sale.

Androgenic 40-60
Anabolic %0210




Standard )

Chemical Names 17a-methyl-17b-hydroxy-1,4-androstadien-3-one

Estrogenic Activity moderate
Progestational Activity not significant
Description:

Dianabol i the most recogrized trade name for the drug methandrostenolone, ko referred
o as methandicnone in many countries. Methandrostenolone s a derivative of testosterone,
modifid so that the hormone’s androgenic (asculiizing) properties are reduced and s
anabolic (tissve buiding) properties preserved. Having a lower level of reative androgericity
than testosterone, methandrostenolone i classified as an “anabolc” steroid, akthough quite a
distinet androgenc side i sl present. This drug was designed, and is principally sokl, as an
oral medication, akhough i can akso be fowxl n a mavber of injectable veterinary sotions

Dabol is foday, and has historkcally been, the most commonly used oral

steroid for physique and perfor

History:

Methandrostenolone was frst deseribed in 1955.460 It was relased to the ULS. preseription
drug market in 1958, wnder the brand name Dianabol by Ciba Phanmuceuticals. Ciba
developed mehandrostenoone info a medicine with the help of Dr. John Ziegkr, who was
the team physicin for a murber of ULS. Olymic teas, inchding weightifing. Ziglr
makes note in Bob Goldman’s Death in the Locker Room that he was fist exposed to
sterokls at the 1956 Workl Games, sceing that the Russians were heavly abusing
testosterone on their strength athletes. According to- Ziegler, the hormone was having
noticeable side effects, and one athlete had such profound prosate enlargement that be was.
forced to urinate with the aid of a catheter. Whi working with Ciba, the company tested a
steroid (synthesized carlir) thet had reduced androgenicity compared 10 testosterone, but

ined tissue-buiding (anabolic) propertie. This had been acconpished by akering
the basic chemical struture of testosterone in a way that altered its metabolism and
disposiion n the body. With the help of Dr. Ziegkr, Ciba brought to market one of the most
effctive oral “anabolic” steroid medicines ever known. methandrostenolone, The suceess of
the drug was rapid and far-reaching.

Dr. Zieglr's athktes were quickly making ereat advancements i their compeitie carcers
with the help of the drug. According to reports, Ziegler too seemed to be very impressed, at
least for a while.%! But by the early 1960's, it was starting to look like Dianabol had
sparked a geat wave of sterok abuse in competifve sports. Dr. Ziegkr's carly
recommendations, which depending on the source calkd for as itk as 5 mg per day or as
much as 15 mg per day, were being krgely ignored, as athetes developed their own more
agaressive (and potentially dangerous) dosing strategies. Dr. Zieglr soon becam: disgsted
wih the misuse of the drug and woukl eventually become  voice of opposion o sports
doping By 1967, approxinately 10 years afir fist nroducing Dinabol to his athctes, he
had categorically condenmed the use of anabolic steroids in sports. %2

As carly s 1965, Dianabol was akeady startng to fll uder serutiny of the USS. Food and
Drug Adminitration. That year the FDA requested Ciba. clarfy Dianabol's medical
uses.which were then stated to inclde helping patients i debiltated states and those with
‘weakened bones. In 1970, the FDA a/:,cepred that Dianabol was “Probably Effective” in

deficient dwarfism These changes were
reflcted in the drug’s prescribing recnnnerﬂxlm during the 19705, and Chba was
allowed to continue selling and studying the agent. Ciba eventually lost patent protection,
bowever, and conpanies like Par, Ba, Bolar, and Rugby were soon cutting deeply into
their market with their own generic version of the drug

Byt ey 0 the FDA b wichuon b oy Effsthe” o ontie iy

ent and contined to press Ciba for nore data. Suffcien chrifation never
came, and in 1983 Ciba officially withdrew Dianabol fiom the U.S. market* Perhaps.
finncial disinterest bad a band in their abandoned push 1o keep the druz approved. The



FDA pulked all generic forms of mehandrosenolone from the USS. markel in 1985, a tim
when most Westen nations were aso climinating the drug, finding is exitence to be justifed
muinly by sports doping. Methandrostenolone s il produce today, but typically in mations
wilh loose prescription drug regations, and by companies that still prefer fo cater fo an
underground athletc market.

‘How Suppli

Methandrostenolone i widely availble in both hurun and veterimry drug markets.
Compositon and dosage may vary by country and manuficturer. Methandrostenolone was
designed as an oral ambolic steroid containing 2.5 mg or 5 mg of steroid per tablet
(Dianabol). Moder brands ususlly contain 5 m or 10 mg per tablet. Methandrostenolone:
can alo be found in njectable veteriary preparations. These are typically oilbased soktions.
that carry 25 mgi of teroid.

Structural Characteristies:

Methandrostenolone is  moxdifid form of testosterone. Tt diffrs by: 1) the addiion of a
methyl group at carbon 17- alpha to protect the homone during oral administation and 2)
the introduction of a double bond between carbons 1 and 2, which reduces its rektive
androgeniciy. The resulting steroid aso has a much weaker rekive binding affinty for the
androgen receptor than testosterone, but at the same time dispiays a much longer half e
and lower affiny for serun+binding proteins in comparison. These features (among others)
allow mehandrostenolone to be a very potent anabolc steroid i spite of a weaker affnty
for receptor binding. Recent studies have addiiorally confimed that it privary mode of
B ot

ide Effects (Estrogenic):

Methandrostenolone & aromatized by the body, and i a moderately estrogenic steroid. %6
Gynecomastia i ofien a concem during treatment, and may present itself quit carly ino a
cycle (particubarly when higher doses are used). Al the same time water retention can
become a problei causing a notable loss of muscle defition as both subcutancous water
reention and fat levels buid. Sensidve individuals may therefore want to keep the estrogen
under control with the additon of an ant-estrogen such as Nolvadex® and/or Proviron®.
One nmy altemately wse an aromatase inhbior fike Arinidex® (anastrozok), which is a
more efftive remedy for estrogen control Aromatase inhbitors, however, can be quie
expensive in comparon to standard estrogen mainterance therapies, and may abo have
negatve effects on blood ipids.

It ineresting to note that methandrostenolone s strocurally identical to bokdenone, except
that it contains the added c17-alpha-methyl group. This fact makes ckear the impact of
alfering a steroid in such a way, as these two compounds appear to act very difirently in the
body: A key dissimikriy seems to lie in the tendency for estrogenic side effets. Equipoise®
(boklenon: ndecylkenate) i known to be quite mid in this regard, and users commonly take
this drug wihout the need o add an antiesirogen. Methandrostenolone is much more
estrogenic, ofien necessiating ani-sirogen use. But this difference & not caused by
methandrosienolone being more casiy arommiized. In fact, the 17-alpha methyl group and
12 double bond both sow he roces of aromtiation consierably: The s acaly
caused by comerting o 17alpin 2 more biologealy
active form of estrogen than estradiol

Side Effects (Androgenic):

Alhough chissifled as an anabolk: teroid, androgeric side effects are stll common with this
substance. This may inche bouts of ol skin, acne, and body/fcial hair growth.
Anabolic/androgeric steroids may also aggravate ke patter hai loss. Individuals sensive
10 the androgenc effects of methandrostenolone may find a mier anabolc such as Deca-
Durabolin® (o be more comfortable. Women are additorally wamed of the potential
Virlzing effects of ansbolic/androgenic steroids. These may inche a deepening of the voice,
menstnal ireguarites, changes in skin texture, fcil bair growth, and clioral enlargernent,

‘While methandrostenolons does comert to a more potent steroid vi inferaction with the 5-
alpha reductase enzyme (the same enzyme responsible for comerting festosterone o



dihydrotestosterone), it has an extremely low affnity o do 0. “The androgenic metabolte
S-alpha dibydronethandrostenolone i pmdmed only in trace amounts, so the rektive
by finasteride or dutasteride.

Side Effects (Hepatotoxicity):

Methandrostenolone is a ¢17-alpha alkykted conpound. This akeration protects the drug
ffom deactvation by the fer, alowing a very high percentage of the drug enty ino the
bloodstream ClI7-alpha akybted steroids
canbe hepaooxi. Proknged o fighexposre oy s e daugs, e s

isadviable to visita

a eyek to moritor fver firtion and et T ofcl7-alpha alkyhted steroids
s commonly limited to 6-8 weeks, i an effrt 0 avoid escalating ver strain.

Studies have shown that several weeks of methandrostenoone adrinistation offers minimal
hepatic stress so long as it i given at a dosage of 10 mg per day or below. At a dose of 15
mg per day, a majority of patients will begin to demonstrate disturbed liver finction as
measured by clinically elevated bromosuiphalein retention (a marker of hepatic stress). 467
Even at 2.5 and 5 mg per day. ekvations in BSP retention have been reporied in patirts.
Severe liver conplcations are rare given the periodic mature in which most people use oral
ambolicandrogenic steroids, alirough camnot be exchiled with methandrostenolone,
peciil

“The use of a iver detoxifcation supplement such as Liver Stabil, Liv-52, or Essentike Forte
s avised whik taking any hepatotoxic anabolc/androgenic serokls.

Side Effects (Cardiovascular):;

“This inchdes
a tendency 1o reduce HDL (00d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of

Jerosk. The relative inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admistration (oral vs. njectable), type of steroid
(aronmizible or non-aronmtizible), and level of resistance to hepatic metabolism.
Methandrostenolone hes a strong effect on the hepatic managenent of cholesterol due (o its
structral resistance o fiver breakdown and route of admmistration. Anabolic/androgenic
steroids may ko adversely affect blood pressure and triglycerides, reduce endothelal
relaxation, and support lefi ventricular hypertrophy, all potentially increasing the risk of
cardiovascular disease and myocardial infarction.

To help reduce cardiovascular strain it is advised to maintain an active cardiovascular
exercise program and mininize the itake of satuwated fits, cholesterol, and sinple
carbohydrates at all times during active AAS administration. Supplementing with fish oils (4
gans per day) and a matual cholesterolantioxidant formu such as Lipd Stabil or a
product with comparable ingredients s also recommended.

ide Effects (Testosterone Suppression):

All arabolc/androgenic steroids when faken in doses suffcen o promte muscle gin are
expected fo suppress endogenous testosterone production. Methandrostenolone s no
exception, and i noted for s strong influence on the hypothalamic-piitary-testiculr axi.
Clinkal studies giving 15 mg per day o resistance-training mules for 8 weeks caused the
mean plasim testosterone level to il by 69745 Wlhout the intervention of testosterone-
stimulting substances, testosterone kevels shoukd retum to normal within 1-4 months of drug
secession. Note that prolonged hypogoradotrophic hypogonedism can develop secondary to
steroid abuse, necessitating medical itervertion

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
inistration (General):

Studies have shown that taking an oral anabolc steroid with food may decrease i
bioavailability:*° This is caused by the fat-soluble nature of steroid hormones, which can
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{he gtrobtentnal tract For maxinum wtlzation, i serod shoi be taken on an enpty
stomach.

guidelines for Dianabol called for a dailyd £ me This was to
e it basis, with the drug taken for o more than 6 consecutive
ek Threafe, o bk of2 o 4 ks v i b Gy v o o
physique- or performance-enhancing purposes, the drug i ako used inermitently, wih
cycks ualy bsting between 6 and 8 weeks in k.@. followed by 6-8 wecks off Although
alow dose of 5 mg daily mmy be cfféctive for improving perfomance, athletes typically take
much higher amouns. A daiy dosage of three fo six 5 m tabets (15-30 mg) s most
common, and typicaly produces very drammtic resuls. Some venture even higher in dosage,
but this practice wualy kads to a more profound incidence of sile effcts, and is generally
discowraged.

Dianabol stacks well with a variety of other steroids. It i noted to mix particularly well wih
the mid ansbolic Deca-Durabolin®, for example. Together one can expect exceptional
muscle and strength gains, with side effects not much worse than one woukl expect from
Dianabol alone. For sheer s, a long-acting festosterone ester ke enanihate or cypionate
an be used. Wil the high estrogenic/androgenic properties of this androgen, however, side:
effets should be more pronounced. Gains woukd be pronounced as well, which wsually
makes such an endeavor worthwhie 10 the user. As discussed earler, ancilary drugs can be
added to reduce the side effets associted with this kind of cyck.

“The halffe of Dianabol is only about 3 10 5 hows. A single daiy dosage schedule will
produce a varying blood level, with ups and downs throughout the day: The e, ikewise,
Tas a choice, (o eiher splt up the tablets during the day or to take themall at one tine. The
wsual recommendation has been to divide them and try to regulate the concentration n your
biood. This, however, will roduce 2 lower peak blood level than i the tablets were taken all
at once, so there may be a trade-off wit this option. Both optons work fin, but anecdotal
evidence seens to support single daily doses as being better for overall resuls. With such a
schedue, it seems logial tht taking th pills carer n the day woud be optinal. This woukd
allow a considerable number of daytime hours for an androgenrich metabolism to heighten
the uptake of urients, especially the critcal hours following raiing

Administration (Women):

Being moderately androgenic, Dianabol i really only a popular steroid with men. When used
by women, strong virlzation synptors are possile. Some do experiment with it, however,
and often find low doses (2.5-5 me) of this steroid quie efietive for new muscle growth.
St e et ot s mjority of women wil notice acne, which i indicative of
androgeniciy, at a dosage of only 10 mg per day. Chiren are likely o notice virlzing
efiects with as lite as 2.5 mg per day.

Availal

though s supply
s gy okt to ks reguaied mkets nAsa s and Erem Europe. In reviewing some of
the more popular products and changes on the global phamceutical murket, we have made:
the following observations.

Dispensary produces Anabol tablets in Thailnd. This product comes in three

srengls, 5 g, 10 g, and 15 g Allpradats coms in botes (10, 20, 500, aor
Jbles themselves are imprinted with

crrblem, and will vary in color 'n-zpnkhhleuaNSmdﬁyslbwlﬂrrg.mdhlwlsm

he conpany o wes @ okogapiicsickeron allproducts 0 deercounereing. thovgh

this feature has been copied with high accuracy

March Phammceuticals in Thaind manuficturers Danabol DS, These sl bhe heart-
shaped tablets come i bortles of 500. The company recently instiuted a siall circulr
holographic sticker to deter couterfeiting. The logo & abo embedded into the kibel in a
meal il



Lrombol LS 1 remamns avaibke m 1Naikind by 1SIngkoK Lab & LOSTERK. 111 product
comes ina 10 mg tablet srengih, and i prepared in bottles of 500 and 1,000 tablets each.

Methandon s o found in Thaikand, mude by Acdhon. This product comes as a 5 mg
tablet, and i packaged in plstic tubs of 1,000 tables each.

Generic “Russian D-Bol" (METAHAPOCTEHOROH) is no longer i production. All
roducts bearing this label shoukd .

‘Naposim (Romenia) i stll in production, now under the joint Teraphia Ranbaxy label Tt &
sold in boxes of 20 tables, which are separated into two foilphistic bisters of 10 each. The
tablets cary a triangle stap on one side. This product has been the subject of widespread
counterfeiting i the past.

Metanabol from Jelf2 (Poland) i stlin production, though is appearance has changed. The
new packaging reflects a more modern red gradient look. The enclosed fol and plastc strp
s ko much wider than it was previously.

The generic ffom Formua Magistral (Argentina) s also commonly located on the
intemational market, especially throughout North and South America. The product comes
a holographic sicker to

Landerlan in Paraguay makes a generic methandrostenolone. It comes in a 10 mg tablet
dosage. The product i packaged in bottes of 100 tablets each.

Bakan Phamuceuticals (Mokdova) mkes the product Danabol. It is prepared in both 10
mg and 50 mg tablets, with 20 tablets contained n each foil and pasti str.

Drive® (boldenone/methylandrostenediol blend)

Anabolic
Standard

Chemical Names

Estrogenic Activity
Progestational Activity

Description:

Drive s an Australian infectable veterinary steroid preparation that conains a blend of
methandriol dipropionate and boklenone undecylerate. The two sieroids are present in a
dose of 25 mgimL and 30 mgimiL respectively, for a foial sterokl concentration of 55

meinl. Boklerons udecykrate i a ighy comon siero st potaby enifed with e
preparation Equipoise®. Methands however, is very the US.

e e & o o ‘moderately strong anabolic steroil, wich is
acconpanied by a notable androgenic component. When combined wih bokdenore, the
result i  moderatly androgenic/amabolic blend nclned 10 produce notable muscle muss
and strength gains, usually without excessive waer reteniion.

History:

Drive & a product of RWR Veteriary Products (formerly a subsidiary of Nature e, sokd

crly on e Al ey drg ket desged fr e n e, il s 2
onic drug for c

s supposed to aid the growth of muscle tissue, help avoid d«.hvdm\m\ and inprove the

digestion of dietary proteins. The dosage used for an adult 1,100 horse s 5 mL(110 me)

every two weeks. Australia s a country with a robust veteriary drug market, known to




camy & vanety of UTUSUR SICToKIS 41X 00G TURK-COMTPONCT SICTOKI DIEX. LITWE S pertips.
the most welkknown of these products. Being that it & neither the most concentrated
preparation nor the most effective, however, much of is popularity s ikely due (o its wel-
coined trade rame and early saks history. Drive remuins on the Australim marke today,
although tight contros and is relatively low per-miller steroid concentration make diversion
forathltic use much lss common than it was many years ago.

How Supplied:

Drive s avaiable on the Australian veterinary drug marke. It contains 55 meriL of steroid in
oilina 10 mL vial

s a

For a more corrprchcmvc discussion of the individual steroids boklenone undecylenate and
fer o their respective pr

Side Effects (Estrogenic):

Methylandrostendiol & not directly aromatized by the body ahough one of its known
metabolies & methykestosterone, which can aromutize. Methiyandrostenediol & abo
belicved to have some inherent estrogenic activiy 77 Combincd with bokdenone, which alio

matizes, Drive s considered a moderately esirogenc sterokl. Gyneconmstia s possble
during treatmen, but generally only when igher doses are used. Water and fit etention can
also becom issues, agin depending on dose. Sensive individuals may need to add an ant-

Side Effects (Androgenic):

Alhough chassified as an ansbolic steroid preparation, androgenic side efects are st
common with this substance. This may inchxle bous of oily skin. acne, and body/ficial hair
owth. Amabolkc/androgerie steroids may also aggravate male patter hai loss. Women are
wamed of the potentil virlizing effects of anabolic/androgenic steroils. These my inchde a
deepening of the voie, menstnal imegularites, changes in skin texture, fcial hair growthand
clioral enlargerment.
Side Effects (Hepatotoxicity):
Methylandrostenediol s a c17-alpha alkylted compound. This ateration protects the drug
fiom deactivation by the liver, allowing a very high percentage of the drug entry into the
bloodstream ClI7-alpha alkybted steroids
canbe hepatotone. Prooged o igh exposure el fer danuge I are isiances
p. It adviable to visita
oy cycle to monior e fincton and overall healih. Tnake of ¢17-alpha alkykted steroids
s commonly linited 0 6-8 weeks, in an effort to avoid escalting iver strain. Injectable
foms of the drug may presen skghly kess strain on the fier by avoiding the first pass
f y stil y

Effe vascular):

a tendency to reduce HDL (good) cmk“eml values and increase LDL (bﬁd) cmlesml
values, which may shift the HDL to LDL balance in a direction that favors greater risk of
arterosclerosis. The rekiive inpact o amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of adminitration (oral vs. ijectabk), fype of sterokd
(aromatizable or non-arommiizabk), and kvl of resitance o hepatc mefabolsm
Methykndrostenediol s strong effect on the hepatic nanagenent of chokesterol due o its
sinwctural resistance fo liver breakdown and (with the oral) roue of administraion.
Anabolic/androgeric steroids mmy ako adversely affect blood pressure and trigheerides,
rdoce endotieal rekaton, and spport B vrrok Iperophy ol ol

To help reduce cardiovascular strain i is advised 1o mmintain an actie cardovascular
exercise program and mininize the itake of saturated fits, choksterol, and sinple
Crbohtes at all fmes dung e AAS adinsration. Suppkmeti i foh o (4




gams per day) and a matwal chokesterolantioxidant formua swch as Lipid Stabil or a
product with comparable ingredieis i alo reconmended.

Effects (Testosterone Suppression):

All aabolc/androgenic steroids when taken in doses suffcien o promte muscle gin are

expected o suppress endogenous fesiosterone production. Wilhout the intervention of

{estosierone-stinuiating substances, festosterone levels shoukd retum to normal wihin 1-4

months of drug secession. Note that prolonged hypogomadotrophic hypogorudism can
1o steroid abuse,

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
Administration (Men):

Drive has not been approved for wse in huans. Prescrbing gidelines are umvaibble.
“Typical dosing schedule for physique- or performance-enfancing purposes woul be in the
range of 220 me (4L to 440 mg (SmL) per week, a evel tht shoud provide quality lean
ass gain without strong bloating or body i etertion. Du to the high ijection vohume and
fastacting nature of methandriol dipropionate, the total weekly dosage is commonly divided
into 2-3 smaller applications.

Administration (Women):
Drive has not for use in humans.

. Drugs
mt for women for physique- or
performance-erhancing purposes due 10 s androgenic matire and tendency to produce
vilizing s efcts

Availability:
Drive remins in production, hough kinate producs are now rarely divrted o the black
market given in Australia.

Durabolin® (nandrolone phenylpropionate)

Androgenic 37
Anabolic 125
Standard

Chemical Names  19-norandrost-4-en-3-one-17beta-ol
17beta-hydroxy-estr-d-en-3-one

Estrogenic Activity Tow
Progestational Activity moderate
Descript

‘Nandrolone phenylpropionste is an injectable form of the anabol: steroid nandrolone. The
properties of this drug are strkingly simibr (0 those of Deca-Duraboln®, which uses the

slower acting drug nandrokone decanoate, The primary diference. between these two
preparations & the speed in which nandrolone is mmcd ito the blood. Whik nandrolone
njoction 3

weeks, nandrolone phenyipropionate  active o only about a week. In clnil siuators,
Deca-Durabolin can thus be injected once every 2 or 3 weeks, while Durabolin® is usually
adminitered every several days to once weekly. Otherwse, the two drugs are vitually
interchangeable. ke Deca-Duraboin, Durabolin s valued by athetes and bodybuiders for
s abiles to promote strength and lean muscle mass gains without significant estrogenic or
androgenic side effcts.



History:

Nandrolone: phenylpropionate was first described in 1957471 It became a prescription
medication shorty afer, sokd by the inematonal phannaceuticals gant Organon (now.
Merck/MSD) under the brand name Durabolin. When fist ntroduced to the United States,
indicated uses of nandrolone phenylpropionate ncluded pre- and postoperative lean mass
retention, osteoporosis, advanced breast cancer, weight loss due to'comalescence or
e, et stas (e eakoess ), I, s, rs, bt

wih certain forms of anemia, and sckciive cases of gowth and development
mardumn in children. During the 1970's, the FDA began revising the indicated uses of this
drug, however, and they were soon sigificantly marmowed. Moving forward, the drug was
mainly being indicated for the treatment of advanced metastafic breast cancer, and as adjunct
therapy for the treatment of senik and post-menopausal osteoporos.

Durabolin was a key focus of Organon's marketing efforts only for vellkess than a decade
koo el Onca D Dbl s o g e (961, B s
acting cownterpart, akhough stil vailble, started t0 take a back seat. Duraboiin was
cmrpblely abandoned by Organon at the i, howener, party due to the ft that it was
tof and
Fold ot a e ket o some e, A th S ofthe arabole siroi ket Contiucd
o grow throughout the 1970's and "80's, it was randrolone decanoate that was afracting
the most attention of other drug mamuficturers. Numerous drug comparies had produced
their own versions of mndrolone phenylpropionate over the years, bowen. Today, the drug
waikble. 1t i uknownfthe present owner of Orgnon (Merck/MSD) wil
or fis production (as a brand rame product) has ended.

How Supplied:

‘Nandrolone phenylpropiorste is availble in sclect human drug markets. Composiion and
dosage may vary by country and manuficturer, but usually contain 25 memL or 50 mgfml
of steroid dissolved in oil.

s a

Nandvlone pnypropia & o modifed o of madolone, were o cubogfe aid
ester (propionic phenyl ester) has been attached to the 17-beta hydroxyl

steroids are less polr than fiee steroids, and are absorbed more sowly Fonv e o
injection. Once in the bloodstreany the ester is removed to yiekl fiee (actve) nandrolone.

Esterified steroids are designed to prolong the window of therapeutic effeet folowing
adminitration, allowing for a les ffequent inection schedule compared to injections of fiee
(unesteriied) steroid. Nandrolone phenylpropionate:provides a sharp spike in nandrolone:
release 24-48 hours following deep intramuscular injection, and declnes to near baseline
levels within a week.

Side Effects (Estrogenic):

Nandrolone has a low tendency for estrogen conversion, estiated to be only about 20% of
that seen with testosterone. 2 This s because whike the liver can convert randrolone to
estradiol, in other nore active sies of steroid aromutizaion such as adipose tisue
nandrolone s far less open to this process.*” Consequently, estrogen- related side effects
are a much ower concer with this
stil be noticed with higher dosing, however, and may cause side effects such as increased
water retertion, body fat gain, and gynecomustia. An antiestrogen such as clomiphene.
citrate o tamoxifen citrate may be necessary to prevent estrogeric side effects ifthey occur:
One rmy akemately use an aromatase inhbitor ke Arimidex® (anastrozole), which more
efficenty controls estrogen by preventing ts synthesis. Arontase inhibitors can be quite
expensive in comparison to anti-cstrogens, however, and may also have negative effects on
‘blood lpids.

It is of note that nandrolone has some activity as a progestin in the body. ™ Although
progesierone s  ¢-19 steroid, removal of this growp as in 19-norprogesteron: creates a
hommne with greater binding affny for s corresponding receptor. Sharing thi trail, many.
19-nor amabolic steroids are shown fo have some afiniy for the progesterone receptor a5




Wel™"* Ihe sile eficts assocmied wilh progesterone are STk (0 those Of esirogen,
inchuling negative feedback inhibiion of testosterone production and enhanced rate of fit
storage. Progestins akso augment the stimukitory effet of estrogens on manmary tisue
sowth. There appears 10 be a strong synergy between these two hormones here, such that
smmecomasi mit even occur i e e o progests, wibout excesive stogen kveh.
The use of: strogen, which ihibis of this disorder, i ofien
sufficent to mitigate gynecorsta caused by nandrolone.

Side Effects (Androgenic):

Although classified as an anabolec steroid, androgeric side efiets are stll possible with this
substance, especilly with higher doses. This may inchile bous of oiy skin, acne, and
body/ficial hair growth. Anabolic/androgenc steroids may aso aggravate make patter bair
Joss. Women are wamed of the potential viizing effects of ansbolic/androgeni steroils
“These may include a deepening of the voice, menstrual imeguiariis, changes in skin textre,
facial hair growth, and cltoral enlargenent. Nandrolone s a steroid with rekativly ow
androgenic activty rekive to s tisue-buiding actons, making the threshold for strong
androgenic side effeets conparably higher than with more androgenic agents swch as
testosterone, methandrostenolone, or flioxymesterone. It i also important o point out that
due to its mikd androgenic nature and abilty to suppress endogenous testosterone,
randrolone is prone to interfering wnh ibido in males when used without another androgen.

Note that in androgen-responsive farget tissues such as the skin, scalp, and prostate, the
rehtive: androgenicity of nandrolone & reduced by is reduction to diydronandrolone
(DHN) 6477

The S-alpha reductase enzyme & responsble for this metabolism of randrolone. The
concurrent use of a 5-alpha reductase inibior such as fasteride or dutasteride willnterfere
wih site-specific reduction of nandrolone action, considerably increasing the tendency of
randrolone to produce androgenic side efiets. Reductase ishbitors should be avoided with
randrolone iflow androgenicity i desired.

Side Effects (Hepatotoxicity):

‘Nandrolone i not ¢-17 alpha alkykted, and not known o have hepatotoxic effcts. Liver
toxiity s unlkely.

Side Effects (Cardiovascular):

“Thisincldes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a ditection that favors greater risk of
arterosclerosis. The relative impact of an anabolic/androgenic steroid on serum lipids s
dependant on the dose, route of administration (oral vs. injectabk), type of steroid
(aronmtizable or mn»xmrm( k), and kevel of resistance to hepatic metabolism. snudm
week for 10 week
reduction in H!)Ldnlcstm:l levels. 78 This suppression is slightly greater than that lr:pun:‘d
with an equal dose of testosterone eranihate, and s in agreement wit carier sudics showing
a slighly stonger negative inpact on HDULDL ratio. wilh mandrolone decanoate a5
compared to testosterone cypionate. *™ Nandrolone should still have a significantly weaker
impact on s st 17 sl agents, Arboladogeric srocs may
also adversely effeet blood pressure and trigheeriles, reduce endothelal rebation, and
sippont el stk Iperophy al potly s the 1k of crdosolr
disease and myocardialinfarction

To help reduce cardiovascular strain it i advised o mainiain an active cardiovascular
exercise program and mininize the intake of satrated fats, cholesterol, and sinple
carbohydrates at all times during active AAS administration. Supplenenting with fish ois (4
gans per day) and a natual cholesterolantioxidant formuka such as Lipd Stabil or a
product wih conparable ingredients is aso recommended.

ide Effects (Testosterone

Allarabole anirogeric

vmartad

eroids when taken i doses suffcent to promote muscke gain are
o ewtrtonro monchtion. Stnie Ton




s AR o L A e o e
iecton of randolon: phenyropinitc. demonimiad a rapid suppression of scum
e Bloving i gecton, Tesmsremne v decned 1 approicly 0%

days. Regulr e 5 expecwd o signifcantly lengktn the exdognns formore recovcly
window. It believed tha othe
suppression ofmsm.:mne synthesis during therapy, \vhch can be ‘marked in spite m alow
tendency for estrogen conversion* Without the intervention of testosterone-stimating
substances, testosteronc levels shoukd retu to normal within 2-6 morths of drug secession.
Note that prolonged hypogoadotrophic hypogonadism can develop secondary to sterokd
abuse, necessiating medical fervertion.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Efects section of this book.

Administration (Men):
For el ol s, crly e el e o dosge of 2550 g
per week for 12 weeks. The usual dosage for physique-

e rnge of 200400 e pr ek, taken i cycls & 12 wecks g T kel &
sufficent for most users (0 notice measurable gais in lean miscle mass and strengih. Note
that due 10 the fistacting nature of the phenylpropionate ester, the weekly dosage is usually
subivided into 2 separate applications spaced exenly apart.

Administration (Women):

For general anabol effcts, early prescribing guidelnes recommend a dosage of 25-50 me
per week for 12 weeks. When used for physique- or performance-enfancing puposes, a
dosage of 50 mg per week (given in a singe weekly injection) is most cormon, taken for
cycle lsting 4 10 6 weeks. Higher doses or longer durations of use are discouraged due o
potential for androgenic side effects. Akhough only slightly androgenic, women are
occasionally cnmmnmd with \'mlm\x\n synptoms when taking this compound. Shoud

immedately to help pmm « pemmerestappesrnce

Availabil

Nandrolone phenyipropionate has declined extensively as a pharmaceutical product, Given
is short action, and the fimited use ofis longer-acting cousi randrolone decanoate in cliical
medicine, there are very few (ifany) wnique applications renaining for this drug. T, there
stk justication for s continued production.

Brand rame Durabolin appears to be wmvaiable in all markets workiwide.

sl b of . b e procucs i s b ks (il
in Asi), due to continued dermand by athites and bodybulk

Superanabolon from Spofa i the Czech Republi: i aso stll in manuictre. It contains orly
25 mg ofsteroid per | mL anpule, which mukes i i reatively low derand among athctes.

Tran Hormone (Iran) mukes a 25 mgiml generic nandrolone phenylpropionate in 1 ml
apuies. Counterfeits are not known o be a problem.

Dynabol® (nandrolone cypionate)

Androgenic 37
Anabolic 125
Standard

Chemical Names  19-norandrost-4-en-3-one-17beta-ol



17beta-hydroxy-estr-4-en-3-one

Estrogenic Activity Tow
Progestational Activity moderate
Description:

‘Nandrolone cypionate is an injectable form of the anabolic steroid randrolone. This ester
provides a pattem of hormone relase vitually dentical o that of estosterone cypiorte,
with peak levels of drug being noted approximately 24-48 howrs affer admiistration, and a
substantial hormone release sustained for about weeks. In this case the active hormone
nandrolone, which is a moderately strong anabolic steroid that carries mid estrogenic and
androgerie poperis. The pvmducl s essentilly dentcal in overall efict to Deca-

lean muscle
mss, ‘Wich tend 1 be acconparied by a low kvel of side efietThe one poit of
difference i that may appear to be a f o0 some

wsers. Otherwise, there s 10 discemable difference between the two compounds, and
p

History:
Nandrolone cypionate was first developed during the 1960's. Tt was sold for a brief time as
a human-use phammceutical, under such brand names as Anabo, Depo-Nortestonate,

Nortestrionate, and Sterocrinolo. Such preparations did not last, however, and in recent
‘years the drug has been avaiable only as a product of veterinary medicine. The most noiable

 has come ffom Jurox in Australi, which marketed a 50 mg/mL version of the
drug called Dymabol 50. Jurox aso inchxled randrolon: cypiorate as part of an amabolic
steroid biend caled Nandraboin. Both products, however, were discontinued in 2001, when
Jurox scaled back is steroid . This was likely done in response to media criliims of
heavy Australin veterinary exports fo Mexico, which krgely fiel the American bhack
market,

“The discontinued Jurox products were quickly transferred o SYD Growp in Australi,
assuring they woukl not be conpletely efimimted ffom commerce. They were subsequently
reinroduced to market in 2002, under the rames Ambole DN and Anaboic NA,
respetively. The new mames made bose reference to the former Jurox trademurks, ey in
an effort o retain some of the origial murket for the products. SYD Group had abio
intoduced a highdose version of Ambolc DN ditecty 1o the Mexican veteriary drug
market, but the product has since been wihdrawn. This time the product was discontined
following U.S. DEA charges aginst the fim, alleging that they were conspiring to ilegally
export Mexican steroids (0 the U.S. Today, the Anabolic DN and Anabolic NA products

in avaiable on the Australin veteriary drug markel, alhough tight controls limit
diversion for off-ibel se.

How Supplied:

Nandrolone cypionate s avaiable on the Australian veterinary drug markes. It s supplied as
50 mg/mL of teroid dissolved i ol na 10 mL vial.

s a

Nandrolone cypiorate s a modified form of androlone, where a carboxylc acid ester
(eyclopentybropionic acid) has been atiached to the 17-beta hydroxyl group. Fsterified
steroids are less polar than fiee steroids, and are absorbed more slowly fom the area of
injection. Once in the bloodstreany the ester is removed to yiekl fiee (active) nandrolone.

Esteified steroids are designed to prolong the window of therapeutic effeet folowing
adminitration, allowing for a less-fiequent injecton scheduie compared to ijections of fiee
(unesterifid) steroid. Nandrolone cypionate provides a sharp spike in nandrolone rekease:
24- 48 hows following deep intramuscular injection, and sustains a substantial release of
hormone for approximately 2 weeks.

ide Effects (Estroge:
Nandrolone has a low tendency for estrogen conversion, estimnied to be only about 20% of
e e AT



csradol, n othr more acihe sies of Serokl arommiEation suh 2 adpose (R
nandrolone is far less open to this process.**2 Consequently, e:n'ogn—mhwd side effects
are a much lower concem with this
still be noticed with higher dosing. however, and may cause side effects such as increased
water retention. body fat gain, and gynecomastia. An anti-estrogen such as clomiphene
citrate or iy be necessary to prevent estrogeric side effects ifthey occur.
One may alemately use an aromatase: inhbitor ke Arimidex' (anastrozoke), which more
efficenty controls estrogen by preventing s synthesis. Aronmtase inhibilors can be quite
expensive in comparison (o anti-estrogens, however, and may ako have negative effects on
blood lpids.

1t s of note that randrolone has some activity as a progestin in the body* Although
progesterone is a ¢-19 steroid, removal of this group as in 19-norprogesterone creates a
homone with greater binding affnky for s corresponding receptor. Sharing this trail, many.
19-nor amabolic steroids are shown fo have some afiniy for the progesterone recepior as
well* The side effects associated with progesterone are similar to those of estrogen,
inchuling negative eedback inhibion of testosterone production and entunced rate of fit
storage. Progestins also augent the stimubitory effet of estrogens on manmary tisue
owth. There appears to be a strong synergy between these two hormones here, such that
ipecomasi gt evnactewie o of rogts, it xcesse crogen v

which inhibi of this disorde, i ofien

s migate gynecomastia caused by androlone.
Side Effects (Androgenic):

Alhough classified as an anabolic steroid, androgeric side effects are stll possile with this
substance, especilly with higher doses. This may inchude bouts of oy skin, acne, and
body/ficial hair growth. Anabolic/androgenic sterokds may also aggravate mak: pattern bair
Joss. Women are wamed of the potential viizing effects of anbolic/androgeni steroids
“These may include a deepening of the voice, menstrual imeguiariis, changes in skin textre,
facial hair growth, and clitoral enlargement. Nandrolone s a steroid with relatively low
androgenic activity relative to its tissue-buiing actions, making the threshold for strong.
androgenic side cffects comparably higher than with more androgenic agents such as
testosterone, methandrostenolone, or flioxymesterone. It s also inportant to poit out that
due to its mid androgenic matwe and ability to suppress endogenous festosterone,
nandrolone i prone o interfering with bido in males when used without another androgen.

Note that in androgen-responsive farget tissues such as the skin, scalp, and prostate, the
reltive androgenicity of randrolone i reduced by is reduction to diydronandrolone
(DHN).*5 46 The S.alpha reductase enzyme i responsble for this metabolism of
randrolone. The concurrent use of a S-alpha reductase inhibior such as finsteride or
dutasteride wil interfere with sie-specific reduction of androlone action, considerably
increasing the tendency of androlone fo produce androgenic side cfieets. Reductase
inhibitors shou be avoxled with nandrolone iflow androgenicity s desired.

Side Effects (Hepatotoxicity):

‘Nandrolone i not ¢-17 alpha alkykted, and not known o have hepatotoxic effcts. Liver
toxiit i unlkely.

Side Effects (Cardiow .

“Thisincldes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that favors greater risk of
arterosclerosis. The relative impact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, route of administration (oral \s. ijectable), type of steroid
(aronmtizable or non-aromuizable), and level of resiiance to hepatic mefabolism. sm:s
gof! week ﬁ‘n 10 week
reduction in HDL cholesterol levels. *” This suppression is slightly greater than that lr:pun:‘d
with an equal dose of testosterone erarihate, and s in agreement wit earier studics showing
a slighly stonger negative inpact on HDULDL ratio. wih mandrolone decanoate a5
compared to testosterone cypionate. ¥ Nandrolone injectables, however, should still have a




sigubcantly weaker mpact on serum Ipis than c-1/ apha a\kyn\ed agents.

Anabolic/androgeric steroids may ako adversely affeet blood pressure and trigheerides,
reduce endothelial reluxation, and support kefl ventricular hypenmph:«. all potentially
disease

To help reduce cardiovascular sirain it i advised 1o maintain an active cardiovascular
and minimize the intake of sanrated fits, cholesterol, and simple
carbohycrates at al times during active AAS administration. Supplementing with fish oik (4
ams per day) and a matral cholesterolantioxidant formula swch as Lipid Stabil or a
‘product with comparable ingredicrs i also recommended.
Side Effects (Testosterone Suppression):
All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected 1o suppress endogenous testosterone production. For sake of comparison, studies
adminitering 100 mg per week of nandrolone decanoate for 6 weeks have demonstrated an
approxiate 57% reduction i seru estosterone levels during therapy. At a dosage of 300
‘mg per week, this reduction reached 70%.%% It is believed that the progestational activity of
randrolone notably contribues to the suppression of testosterone synthesis during therapy,
which can be marked in spite of a low tendency for estrogen conversion*® Without the
intervention of testosterone-stimukiing substances, testosterone kel shoukd retum to
nomual wihin 2-6 months of drug secession. Note that prolongedhypogonadotrophic
$ ention.

The above side ¢ffects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.

‘When wsed for physique- or performance-enbancing purposes, a dose of 200-400 me per
week is most common, taken in cycls § to 12 weeks in length. This level i suffcient for
st users to notce measuable gains in lean muscle mss and strength, which should be
accompanicd by a low level of estrogenic and androgenic scuwly Although higher doses
(450-600 ) may pr ast i
in which this drug is found (50 mgimL), doses above 400 mg are not cmnml\ly applied.

Instead, the drug is ofien stacked wih another agen, uswally an androgen such as an
njectable testosterone, which ako helps offet the very low level of androgenicty of
nandrolone. An oralsteroid with pronounced androgeniciy, such as methandrostenolone or
‘oxymetholone, is sometimes used as well, but will 5o present some hepatotoxicity and have
a stronger efftct on serum lpids (negatively).

‘When used for physique- or perﬁ)mne.mag purpos
s most common,

Veliation syptons wien taking e conpound. Shoul viling il ofbcts ot
concem, mandrolone cypiorate shoud be discontinied immedintly o help prevent their
permanent appearance. Afier a suffiient period of withdrawal, the shorter-acting randrolone
Duraboli® might be consdered a safer (more cortrolkbk) opton. This drug siays active

s o S0 g perweck

Availability
“The only remuining pure nandrolone cypiorste product s Anabolic DN from Ausiralia,
produced only in a SO gL concentration. It comes inthe form of'a 10 mL v, which &
contained inan orange tube.

Dynabolon® (nandrolone undecanoate)

Androgenic 37
Anabolic 125




standara

Chemical Names 19-norandrost-4-en-3-one-17beta-ol
17beta-hydroxy-estr-4-en-3-one

Estrogenic Activity low
Progestational Activity moderate
Description:

Nandrolone undecanoate is an infectable form of the anabolc steroid nandrolone. The ester
applied.here i one carbon atom longer than decanoate, and consequently foms a very
slightly longer-lasting drug deposit at the site of injection. With proper attention paid to
carrier, concentration, volume, and phamucokinetis, it would Tikely even be possble o
formulte this steroid into a very long-acting drug preparation, one sinilr to testosterone.
undecanoate (Nebido) in appearance. Even without a firther protracted therapeutic window,
nandrolone undecanoate can be comortably injected once every 1 to 2 weeks, which
reflects s slow-acting mature. Although no longer avaikble, this agent was once highly
favored by athietes and bodybuilers for s abilty to promote slow steady gains in kean mass
‘with minil estrogenic or androgenic side effécts.

History:

Nandrolone wndecaroate was developed durig the 1960's, and vas subscquenty sokl as
Dynabolon in ltaly (Chrinos) and France (Theramex), and as Psychobokn in
(Therame). The ltalian product was moved o the new Farmsister bibel years latr, but
retained the original Dynabolon trade rame. Dymbolon was generally indicated for wse in
atents s or recor surgery. It was
also used to combat osteopoross, inchling the reatment of androgen-sensitive poputons.
such as women and the elderly. Nandrolone unlecanoate seens o have exhbiled a fir
safety record, yet in spite of this, the three known commercl preparations did not kst on
their respective preseription drug mrkets. Psychobokn from Germuny and Dymabolon fom
Famusister in ltaly were discontinued muny years ago, and Dymbolon from France fiuly
followed before the close of the 1990's. Presently, no legiimate phammceutical preparation
contaiing randrolone undecanoate is known (0 exist

‘How Supplied:
Nandrolone undecanoate s no longer avaiksble as a prescription drug product. When

manuctured. t was supplied at a concentration of 80.5 mgfmL dissohed n o and sealed in
a1 mLanpuk. rpule provided the equivalent of 50 mg of

s a

Nandrolone undecanoate s a moxlified form of nandrolone, where a carboxylic acid ester
(undecanoic acid) has been attached to the 17-beta hydroxyl group. Esterified steroids are
less polar than fice steroids, and are absorbed more slowly fiom the area of jection. Once.
in the bloodstrean the ester i removed to yikd fiee (active) nandrolone, Fterified steroids
are designed to prolong the window of therapeutic effect folowing adminitration, allowing
for a less-frequent injection schedule conpared to injectons of fiee (westerified) steroid.
‘Nandrolone undecanoate is designed (o provide a slow rekease of randrolone for w to 3 to
4 weeks following injection.

ide Effects (Est

Nandrolone has a low tendency for estrogen conversion, estiated to be only about 20% of
that seen with testosterone. ! ‘This s because whike the liver can convert randrolone to
estradiol, in other more active sies of steroid aromutizaion such as adipose tisue
nandrolone s far less open to this process. **> Consequently, estrogenrelated side effects are
a much ower concern with this drug than with testosterone. Elevated estrogen evels may st
e noticed with higher dosing. however, and may cause side effcts such as increased water
retention. body fat gin, and gynecommsta. An anti-estrogen such as clomiphene citrate or
tanoxien citate may be necessary to prevent estrogenic sile effcts if they oceur. One may

atermates 1xe an ammatace inhibior e Arinide®) (sl which mo efiienth



controks strogen by s syl quie expersive
Conpezkonto oo, e T and iy, hohme negative effects on blood pids.

It i of note that nandrolone has some activity as a progestin in the body.*”> Although
progesterone i a ¢-19 steroid, removal of this group as in 19-norprogesterone creates a
homone with greater binding affny for s corresponding receptor. Sharing this tral, many.
19-nor amabolic steroids are shown fo have some afiniy for the progesterone recepior as
well* The side effects associated with progesterone are similar to those of estrogen,
inchiling negative feedback inhibiion of testosterone production and enhanced rate of fit
storage. Progestins also augnent the stimukitory effet of estrogens on manmary tisue

sowth. There appears 1o be a strong synergy between these two hormones here, such that
nocomasia it venoccr Wi e el ofprogsi, vl exsshe smyen k.
The use of: strogen, which ihib of this disorder, i ofien
sufficent to mitigite gyneconasta et by mandrolone.

Side Effects (Androgenic):

Although classified as an anabolec steroid, androgeic side efiets are stll possible with ths
substance, especilly with higher doses. This may inchile bouts of oiy skin, acne, and
body/ficial hair growth. Anabolic/androgenc sterokds may aso aggravate make patter bair
Joss. Women are wamed of the potential vizing effects of ansbolic/androgenic steroils
“These may include a deepening of the voice, menstrual imeguiariis, changes in skin textre,
facial hair growth, and cltoral enlargenent. Nandrolone s a steroid with rekaivly ow
androgeni activty rekiive to s tisve-buiding actions, muking the threshold for strong
androgenic side effeets conparably higher than with more androgenic agents swch as
testosterone, methandrostenolone, or fluoxymesterone. It is also inportant to point out that
due to its mid androgenic natwe and ability to suppress endogenous testosterone,
randrolone is prone to interfering with ibido in males when used without another androgen.

Note that in androgen-responsive farget tissues such as the skin, scalp, and prostate, the
reltive: androgenicity of nandrolone i reduced by s reduction to diydronandrolone
(DHN)#% 4% The S-alpha reductase enzyme i responsible for this metabolism of
mandrolone. The concurrent use of a S-alph reductase inhbior such as finsteride or
dutasteride wil interfere with sie-specific reduction of randrolone action, considerably
increasing the tendency of androlone fo produce androgenic side efiects. Reductase
inhibitors should be avoxled with rancrolone flow androgenicity is desired.

Side Effects (Hepatotoxicity):

Nandrolone is not 17 alpha alkylated, and not known to have hepatotoxic efects. Liver
toxiit s unlkely.

Side Effects (Cardiovascular):

incldes
a tendency to reduce HDL (200d) cholesterol valugs and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater rik of
arterosclerosis. The relative inpact of an anabolic/androgenic steroid on serum lipids s
dependant on the dose, route of administration (oral vs. injectabl), type of steroid
(aromstizable or non-aromtzable), and level of resitance t© hepatic metabolism Stuies
week for 10 week 6%

reduction in HDL cholesterol levels. *”7 This suppression is slightly greater than that reported
with an equal dose of testosterone eranihate, and s in agreement wib carier studics showing
a slighly stronger negative inpact on HDULDL ratio. with androlone decanoate as
compared to testosterone cypionate. **® Nandrolone injectables, however, should still have a
sigifcanty weaker inpact on serum lpids than c-17 alpha akybted agents.
Anabolic/androgeric steroids may ako adversely affect blood pressure and ides,

redie exdohl roation, o support i sk hyprtophy 61 pointly

. . A

To help reduce cardiovascular strain it i advised to maintain an active cardiovascular
exercise program and mininize the itake of saturated fit, cholesterol and sinple
carbohydrates at altimes during active AAS adminisration. Supplementing with fish ik (4

arams ner davt and @ natal choltemlantiovidant il sch s Tind Stahil or



prodict with comparabie ingredints ko reco

Side Effects (Testosterone Suppression):

Al anabolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected 1o suppress endogenous testosterone production. For sake of comparison, studies
adminitering 100 mg per week of nandrolone decanoate for 6 weeks have demonstrated an
approxinate 57% reduction i seru estosterone levels during therapy. At a dosage of 300
‘g per week, this reduction reached 70%% It s believed that the progestational activity of
mandrolone noiably contribues to the suppression of testosterone synthesis during therapy,
‘which can be marked in spite of a low tendency for estrogen conversion*® Without the
intervention of testosteronc-stimukiing substances, testosterone kel shoukd retum to
nomal wihin 2-6 months of drug secession. Note that prolonged hypogonadotrophic
 neces erventon.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (Men):

‘Nandrolone undecanoate was sed clincally at a dose of 1 ampue every 1 10 2 weeks. A
total of 3 10 6 anpules were used for a given 6-week period of therapy. When used for
physique- or performance-enhancing purposes, a dose of 3 to 4 ampules (241.5 to 322me)
per week is most common, taken in cycles § 0 12 weeks inlength. Thi level i suffiient for

mg per week) will impart a stronger anabolic effect, but can be difficult given the relatively

w concentration this steroid was manufactured in. Instead, many opted to combine this
agent with other anabolic/androgenic steroids for a stronger effect, Given s propertie, it
seems to fit well for both bulking and cutting purposes, and can reasonably replace Deca-
Durabolin in such cycles.

Administration (Women)

Nandrolone undecanoate was used clinially at a dose of 1 anpuke evry 1 to 2 weeks. A
total of 3 to 6 ampuies were used for a given 6-week period of therapy. When used for
physique- o performance-enfuncing purposes, a dosage of | ampue (80.5 mg) every 10
days was most comon, which i faken for 4 to 6 weeks. Although only sightly androgenic,
women are occasionaly conffonted with virization symptoms when taking this compound.
Should virlzng sl effcts becom a concem, the drug shoud be discontimed immediately
o help prevent their pemmnent appearance. After a sufficent period of withdrawal, the
shorter acting nandrolone Duraboln® might be considered a safer (more controllble)
option. This drug stays active for only several days, greatly reducing the witdraveal time if
indicated.

Availability:

Nandrolone undecanoate i no longer avaible a5 a preseription drug product. Some:
uderground preparations are, bowever, known to exist

Equipoise® (boldenone undecylenate)

Androgenic 50
Anabolic 100
standard

Chemical Names 1,4-androstadiene-3-one,17beta-ol
1-dehydrotestosterone
Estrogenic Activity low




Progestational Activity no data available (low)

Boklenone ulecylrate i an injectable veterinary steroid that exhibits strong ansbolic and

njections need to be repeated only once every 3 or 4 weeks. The wellbalanced anabolc
and androgenic properties of this drug are greatly appreciated by athtes, who generally
consider it to be a stronger, slightly more androgenic, alternative to Deca-Durabolin®. It is
sy ceapes, and coukl ephos Docn i et o il gy chrgig U end
resuk. Boldenone undecykenate is also commonly known as a drug capable of increasi
biood cell production, akhough there shoukd be no confision that ths s an it
characteristc of nearly allanabolic/androgenic steroids.

History:

Ciba reportedly patented bokdenone as a synthetic anabolic sieroid in 1949, During the
1950's and *60's, the firm developed several experimental esters of the drug. and woukl
ater elease a bong-acting form of the agent (brifly) in the form of boldenone undecyrate.
It would be sold under the brand ame Parerabol, which likely referred to is characteristics
as a parenteral (imjectabl) anabol: agert. Parenabol saw some clinical use during the bie
607s and carly *70°, muinly as a leantisue-preserving amabolic agent in cases of wasting.
and for the retention of bone mass with osteoporosis. Bokdenone undecykerute was a short-
lived preparation on hurman medical murkets, however, and woukd be discontinued globally
before the end of the 1970's. Squibb woukd ulimately be most fumous for ifrodueing this
agent in the veterimry market, and would sell it wler s now most fmous trade e,
Equipoise.

In the veteriary market, bokdenone undecylerate i most commonly applied o horses,
although in many regions it s indicated for use in other animals as well. It generally exhbits a.
pronounced effect on kean bodyweight, appeti, and gencral disposiion of the animal. The

juipoise brand was sokl under the Squibb label until 1985, when Sohvay acquied Squbb’s
USS. animal health business. Equipose woud be sold under the Solay label for the next
several years, untl Wyeth finally acquied the animal heakh division of Solvay i 1995, The
division was formed into Fort Dodge Anil Healh, which contines to market Equipoise in
the U.S. and certain markets abroad today. Many other generic and brand rame forms of
boldenone undecylenate exit in numerous intermational drug markes, owing (o the fact that

have

Boklenone undecylerate s wilely availble in veteriary drug rkets. Conpositon and
dosage may vary by country and mamufacturer; the majority of products are supplied as
mui-dose glass vials containing an oy soktor: usually canrying 25 mg/ml or 50 mgfml of
steroid,

‘Structural Characteristics:

Boklenone s a modified form of testosterone. It difes by the infroduction of a double bond
between carbons 1 and 2, which reduces s rohtive estrogenicity and androgenicty
Equipoise® contains boklenone modifed with the addion of carborylic acid ester
(undecylenoic acid) at the 17-beta hycroxyl group. Esterified steroids are ess poar than fiee
steroids, and are absorbed more slowly fom the area of njection. Once in the bloodstream,
the ster i removed to yild fiee (active) boklenone, Esterified steroids are desiged to
profong the window of therapentic effct following administration, allowing for a less frequent
injection schedule compared toinjections of fiee(unesterified) steroil.  Bokdenone:
undecylemate s designed to provide a peak rekease of bokdenone wilin a few days afer
injection, and sustain hormone rekase for approximntely 21-28 days.

I iersin t0 ote that siuctrly bokdenore and mthandrostnoloe (Dibo) are
skt deral n e s ofbokenons (s apled e, s conpound s 17t

o fuciltate adminitration, whike sccomples
v the usc of a 17-apha alkyl goup. Aside from his, the molecks e the sane. OF
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steroid.

affets more than ust the oral eficacy of an anabolc/androgenic steroi
ide Effects (Estroge:

Boklenone s arontized in the body to estradiol estrogen). Eated estrogen levels can
cause side effects such as increased water retention. body fit gain. and gynecomusti.
Boklenone i consilered a mily estrogenic steroid. Arommtization studies sugzest that s
rate of conversion to estradiol is roughly half that of testosterone. "' The tendency to
develop noticeable estrogenic side effets with boldenone shoukd be sightly higher than
randrolone, but much lower than with testosterone. Estrogeric side effects are usually not
pronounced s this drug is taken in doses above 200-400 me per week. An anti-
Ssogen s chomptens i o arien i g be wed o e g e
side effects, should they become present. One may aktermately use an aromatase nhbitor ke

et (amasronci), g £ & conlerably more experahe. an iy reschel
affeet bood lpids.

Side Effects (Androgenic):
Although classified as an anabolic steroid, androgenc side effects are il common with this

s, gy i tigir does. Ths ey vkl buts of oy s, e, and
body/ficial har growth. Anabolic/androgenic steroids may also aggravate e patter hai

extore, el b rowth and ol cngement.

Note that whike bokienone does reduxce to a more potent androgen (dihydroboldenone) via
the S-alpha reduciase enzyme in androgenr responsive farget tissues such as the skin, scalp,
and prostate, its affinty to do so in the human body is extremely low.*2 The relative
androgenicity of boklenone s, therefore, not significantly affected by fisteride or
dutasteride.

Side Effects (Hepatotoxicity):

Boklenone s not c-17 alpha alkykted, and not known o have hepatotoxic effect. Liver
toxiit s unlk

Side Effects (Cardio: "

This includes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a ditection that favors greater risk of
arterioscleros’s. The reltive inpact of an anabolic/androgenic steroid on senum fpids i
dependant on the dose, route of administration (oral vs. njectabl), type of steroid
(aromatizable or non-arommtizable), and lkevel of resistance to hepatic metabolism.
Anabolic/androgenic steroids may ako adversely afiect blood pressure and trighyeerides,
reduceendothelial rebxation, and support lefi ventricular hypertrophy, all potentially
increasing the risk of cardiovaseular disease and myocardial infarction. Boidenone is likely to
bave a less dranmtic. inpact on cardiovascular risk fictors than synihetic oral anabolic
steroids. This i due in part to ts opemness to metabolism by the liver, which allows it to have
less effect on the hepatic nanmgement of chokesterol. The aromatization of bokdenone to

To ek reden cxcnaerr s & & vl 10 it st caorncr

xercke progam and minimize the iake of satwated fis, choksterol and sinple
Crbohyctes at alfnes dug actve AAS admiistration. Supplementing with fish ois (4
gams per day) and a miwal chokesterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingredins s also recommended.

Side Effects (Testosterone Suppression):

All ansbole/androgenic steroids when taken in doses suffcent 10 promte muscle gin are
expected o suppress endogenous festosterone production. Wihout the intervention of
{estosterone-stimulating substances, festosterone levels shoukd retum to normal within 1-4
monihs of druz secession. Note that prolonged hypogonadotrophic hyposonadism can



o steroid abuse, dical ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Alhough i stays active for a much longer time, boklenone undecylenate is njected at least
weekly for physique- o performance-enhancing purposes. It is most conmonly used af a
dosage of 200-400 mg (-850 mg version) per week. The dosage schedule can be

ivided to reduce the vohme of ach inection if necessary. perhaps administerig the
drug two to three times per week. One shoukl also take cauton o rotate njection sies
regulary, S0 0 avoid miaton or infection.

Nota rapid s buikler, boklenone undeeylerate instead provides a skow bu steady g of
strength and qualty muscle mass. The postive effcts of this drug become most apparent
when it is used for longer cycles, usualy lsting 8 weeks or more in duration. The muscle
gained shoukl alo not be the smooth bulk associated wilh testosterone, but more defined
and solid. Since water bloat is not contributing greatly to the diameter of the muscie, more of
the visble size gined ona cyele of bokdenone unlecylenate shoukd be retained affer the drug
has been discontined.

Boklenone undecylenate s a very versatie drug. and can be combined with a nunber of
other agents depending on the desired resull. For mass. it s commonly stacked with an
injectable testosterone such as enanthate or cypiorate. This should produce strong gais in
muscle sz and strength, without the same itensity of sile effcts of using testosterone (at a
igher dose) alone. During a cuting phase, muscle hardness and density can be greatly
inproved when combining boldenone uxdecykenate with a nor-aromatizabi steroid such as
trenbolone acetate or methenolone enanthate. Oral c-17 alpha alkylted agents such as
fuoxymesterone or stanozolol may akso be wed, but will present some level of
hepatotoxicity. For some, even the low buldup of esirogen associaied wit this compound s
enough fo rekegate s se to bulking cyckes only.

When used for physique- or performance-enhancing purposes, wommen take nuxch lower
doses of bokdenone unlecykeate than men, typically 50-75 me per weck. Women shoukd
take caution with the skow-acting characteristis of this preparation, which make blood kevels
diffcult & I viilzat

lne shot present.

Availability

Boklenone undecykerate rermins wilely avaible as a veterimry drug product. It &
produced muinly in the Americas, consistently at a dosage of 25 mgnL or 50 mgimL. A
sl nunber of preparations are made at a higher dosage (typically 200 memL), muinly by
compares in kess regubted murkets of Asia where supply is ofien dictated by bk market
demand. In reviewing some of the more popular products and changes on the global

Brand mame Equpoie s no longer avalable in Camada. This product was formerly
manufictured by Wyeth Anial Healh, which fllowing a series of mergers i now part of
Piizer. The Equipoise product was never manufictured under the Pizer label

Equipoise® s produced i the Urited States by the Fort Dodge Conpany. The Fort Dodge
products are sok readily in Mexico, and aferwards smuggled back into the ULS. Legitimate
vialsare made of clear glss, and carry a lbel wih a shiny metalic surfice on the under side.
Fakes are very abundant of s tem.

Ganabol, which s produced in a nurber of South American countres, i stilla popuar brand
in intemmational conmerce. It i seen in two strengths (25 merimland 50 me/mL) and in fie
sizes (10, 50, 100, 250, and 500 mL). There have been numerous fakes of this product in
the past, o be carcfl when shopping.

“The Legacy brand name product from Tecroguiicas in Argentin seems to be reaching the
TS acafbie af bactincoall b Thic e carrine S0 mafd of temie ina S0l



- and probably can be tmsied

gacy prodict s very low on

“The brands Bokdenora and Boklegan fiom Gen-Far are ako popuar in South America.
“These are low-dose (50 me/ml) preparations. Lke Ganabol, they come in a variey of vial
siges. Counterfeits do not appear to be a big issue a this time.

Finajet (trenbolone acetate)

Androgenic 500
Anabolic 500
Standard acetate

Chemical Name  17beta-Hydroxyestra-4,9,11-trien-3-one

Estrogenic Activity none
Progestational Activity moderate
Des

Tebokum et sl (gmeal) enbol s drbed o I
activity is quite removed from is structural parent, however, such that dircet comparions
between the two are diffcul. Trerbolone s a mn»eslmm steroid, and is considerably
more anabolic and androgeric. than mandrolone on a.miligram for millgram basis. In
appearance, it & much nore commonly conpared fo a stronger androgen such as
drostanolone, than i s to nandrolone. It i also estinted to disphay about three fimes more
androgenic potency than testosterone, muking it one of the sirongest inectable anabol
sterokls ever commercialy munufictured. Among athlees, this steroid is highly vahed for is
abilty to increase muscle hardness, definition, and raw strength, without umvanted water
retenton and fat muss gais. 1t i considered a drug of choice for contest bodybuiders, yet
rermins very popukar ‘physiques.

History:

Trenbolone acetate was fist closely studied in 1967, described during a series of
experinents into synthetic anabolc steroids by Rousse-UCLAF. %% By the early 1970,
trenbolone acetate was being sokd in Engand by Hoechst as Finajet, and in France as
Finaject by Roussel Roussel AG in Germany was parent to both compaes. Trenbolone
acetate is a drug of veteriary medicine, although a longer-acting ester of trerbolone (see:
Paraboln) was once sold for human consumption as well. Trenbolone acetate is used,
almost exchsively, {0 increase the rate of weight gain and improve feed efficiency of caitle
shorily before shughier. Essentaly the drug is utlized to increase produet profiabi
measired i total pounds of salible meat. Tt is generally wsed right up 0 the poit of
shaughter, with no withholding period. Meat products sokd in many areas of the workd wil
resul ofthis practce

“Trenbolone acetate first becane popuiar among U.S. bodybuiklers during the 1980's, a ime
when the drug was being smugekd in fom Europe in high vohme. It was entied (rightly
o) 25 & powertl mbolc and drogeric et and quikly becane a drg of hoice
among American competiive bodybuiders. Although extremely hot for a brief period of
tie, the supply of renbolone acetate ended abruptly in 1987, as Hoechst-Roussel decided
to vohniariy dicontime sake of all injectable forms of ths medication Abhough

nfimmed, the growing public concern about sports doping likely had much o do with this
decision, as the disconmation of “controversi” steroids was very common during the bite
1980's and carly 1990'. This event murked the end of kegilimate medicines contaiing
trenbolone acetate for injection.

Around the same ime as we were seeing the demise of Finajet and Finaject, Hoechst-
Roussell was introducing trenbolone acetate to the UsS. market as Finapli cate inplant



pelks. This came subscquent to the FDA's approval for such products in 1987 . The pelkts
were designed for subcutancous implntation nto the car of the cattle with a handheld
inphnt @, and are fir too krge (o be inphnied in huans without minor surgery.
Renurkably, trenbolone acciate pelets are exenpt. fiom U.S. controlled substance kaws.
“This is presuuby to muke it casy and affordabe for ivestock owners to have access to the
owth-promoting agent. Ifa veterimrian were nceded every time these products were fo be
used, they might be too troublesom or cost prohibitive to consiler. Admitely, since these
products come in the form of pelts,they are not in a form suiable for huan consumption
ciher, muking their exerrption seema litke more reasomble than at fst gance.

Huarun administraion of Finaplix pelkts can be difficlt to accomplish. but i s sl widely
done. Most commonly, two to four impant pellets are ground up and mied with a 50/50
water and DMSO soltion, which is applied to the skin daiy. This home-brew transdermal
mix i effective, but abo tends 1o carry a strong odor of gl (an effect of the DMSO).
Others siply g up o pellets wilh the back ofa spoon and ik (o) them Here,
the blood erbrane, a poor but

ofdchvcry for steroid hormones. Those who have tred this ofien claimit s not as iiating as
they had imagined it would be. Altemately, some athletes opt o simply consume the
orally. Allhough not an Kleal mode of defivery, trenbolone displays a moderate level of oral
bioavaikbilty, and can be sed inthis mamer given adequate dosing.

More adventurous individuals have made it a practice to mix their own injections with
Finaplix. The pelets are ground ito a fine powder (usually anywhere ffom 2 o 6 pellets),
and then are added to sterike water, propylene glycol. or an oibased injectable steroid or
veterinary viamin. This is usually repeated twice weekly, akthough some do manage to
undertake this practice more fiequently. Since thi is not being done in a contrlled sterle
envionment, however, one is obviously risking infection (or worse) by doing this. Startng in
the late 1990's, some stores began selling kits that contain al the necessary ingredients to
separate the binders fiom the active steroid and brew a relatively pure injectable. These kits
have grown in populrity over the years, and are usually reviewed favorably, akhough are not
considered a substitute for sterile pharmaceutical medications.

Finaplix® is presently availble in the U.S. and some markets abroad, akhough it s now
i by Intervet insiead of Hocchsi-Roussel Agri-vet. This product cones in two
o, Fiplc! and Fipie, whh denoes 15 procia was hended br Heier or
 Ster il The il dosges f bl prodicts il >
containing 100 20 mg frenbolone acetate pelks (2,000 mg) and the *S” vers
(1,400 mg). Ivy Anial Health (U.S.) has inroduced two competing produis of equivalent
s an el ol s Compoit TH ] Cprst TS, T e sk e R
and added
of esirogen. Addmnmlly although o other legiimnte. medicines confainig pt
acete e, e g i prohcd (f o a ol )by e of export nd
underground steroid mamfict

'How Supplie

“Trenbolone acetate is avaikible in select veteriary drug markes. It generally comes in the
form of implant pellts containing 20 m of trenbolone acetate each. Injectable preparations.
containing 30 meiml of steroid in oil were formerly sokl.

Structural Characteristics:

“Trenbolone is a modified form of randrolone. Tt differs by the introduction of double bonds
at carbons 9 and 11, which inhibit aromatization (9-enc), icrease androgen-binding
affity. " and slow its metabolism. The restiting steroid s signiicantly more potent as both
an ambolic and an androgen than s nandrolone base. Trenbolone acetate. colains
trenbolone modified with the addition of carboxyic acid ester (acetic ack) at the 17-befa
hyclroxyl group, so that the fiee steroid s released more skowly fom the area of jection.

ide Effects (Estrogenic):

“Trenbolone i not aromuized by the body, and is not measurably estrogenic. It s of note,
bowever, that this steroid displays significant binding affiniy for the progesterone receptor
(slightly stronger than progesterone itself ).5% %% The side effects associated with
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etosrone producion and cenced i of Bt s, Progestes ko augrent e
stimubory efféct of esirogens on mummry tisue gowth. There appears 1o be a sirong
ynerzy btwccn tese e hormores e, such i fynecomse Mg even ocer ik
the help of progesiins, wilhou excessive estrogen levels. The use of an anti-estrogen, which
inhibits the estrogenic component of this disorder, & ofien suffciet to miigite gynecomustia

used by propsstatonl arbol o sl Noe it propssttorl s efcts

Alhough classiied as an anaboli steroil, trenbolone s sufficiently androgeric. Androgeric
side effects are stll common with this substance, and may inclde bouts of oy skin. acne,
and body/ficial bair growth. Anabolicandrogenic steroids may ako aggravate frake pattem
hair Joss. Women are also wamed of the potential virlizing effects of anabolc/androgeric
steroids. These may inchde a d fihe voie, changes in skin
texture, facil hair growth, and clioral enlargernent. Addionall, the 5-alpha reductase
enzyme does not metabolize trenbolone,™” so its relative androgenicity is not affected by
fiasteride or dutasteride.

ide Effects (Hepatotoxicity):

“Trenbolone s mot c-17 alpha alkyhted, and s generally not considered a hepatotoxic
steroid; liver toxicity i unlikely. This sterokd does have a strong level of resistance to hepatic
breakdown, however, and severe lier toxicity has been noted in bodybuiders abusing
trenbolone. > Although uniikely, hepatotoxicity cannot be completely excluded, especially
with high doses.

Side Effects (Cardiovascular):

This inchdes
a tendency 1o reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater rik of
arterosclerosis. The relaive inpact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, roue of admistration (oral vs. jectable), type of steroid
(aromatizable or non-aromtizable), and kevel of resistance to hepatic metabolism Due to its
pon-aromatizable rature and strong resitance to metabolisy trenbolone has a moderate to
strong (negative) impact on lipd values and atherogenic risk. Anabolc/androgenic steroids
ay also adversely affect blood pressure and trigycerides, reduce endothelal relxation, and
support it ventricular hypertrophy, all potentially increasing the risk of cardiovascular
discase and myocardial infarction.

To help reduce cardiovascular stran it i advised to mainiain an active cardmvuscldm
exercise program and mininize the ifake of saturated fis, choksterol and sinp
carbohydrates at all times duaing actve AAS adminitration Supplereneing wih fsh ok (
gams per day) and a matwal chokesterolantioxidant formuia such as Lpid Stabil or a
product with comparable ingredieis i alo reconmended.

Effects (Testosterone Suppression):

All arabolc/androgenic steroids when faken in doses suffcien o promte muscle gin are
expected o suppress endogenous festosterone production. Wlhout the intervention of
{estosierone-stinuiating substances, festosterone levels shoukd retum to normal wihin 14
mons of dng; scsson. Note tht prorgsd pogmadotophi hpogadiin can
develop secondary o sieroid abuse, necessiating medical itervention. In experimental
St renbolo: s detemine 0 b pproNiTGl (e (s STonT 1 AP

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (Men):

rnbolo: actte was rexer approved for e i s, Precrbig gl are
wavaibible. An effecive dosage for phvsiave- or




£l in the range of 100-300 g per week, taken for 6 to & weeks. Due 1o ihe short-acting
mature of acetae esters, the total week’s dosage & subdivided into 2-3 smaller applations.
Effctive oral doses tend to fl in the range of 100-200 mg per day, taken for o longer than
-8 weeks to minimize any potental hepatic strain. This kevel i sufficint to notice strong
imceses o srenghand b e s, wih o kel of umaned sl . Lack of
estrogenic activiy has made trerbolone very appealing for conpetive athietes looking to
shed fit, whil at the same time trying to avoid water retention. Here, trenbolone may
provide the high androgen content nceded in order to licit a very hard, defined physique.

Whle i oy ardering e, s o e ol et of ok cete, It
isakoa e
Dianabol but wihout the same level of water retention. This may be a e gencrous o
description, as its lick of estrogenic activity does seem to hurt this agent in is abilies to
promote muscle mass gains. Whi trenbolone i ofien recommended as a great addidon to a
s cycl, it is rarely reported 1o be a very powerfl agent when used alone. Resuls are
most ofien reported as moderate lean tisue growth accompanied by exceptional hardening
and ft loss. Akhough perhaps it s not quit as potent as the more estrogenic bulking agents
if sheer mass i the goal, trenbolone & stll a better bulder miligram for millram than
nandrolone, and fikely the most anabolic of allthe nor-estrogenic conmercialsteroids.

For stacking, trenbolone i a very versatie steroid, and seems to work exceptionally well
with other age For cut

it wih a mid anaboli ke Winstrol® or Primobolan®. Without extra water beneath your
skin, the mix will eici a very sobd, wel-defined hardness 1o the physique. For lean mass
gains, Deca-Durabolin® or Fquipoise® are popuiar additiors. Here again, trenbolone will
geatly enhance and soldify the new muscke gowth When looking purcly for mass,
trenbolone pairs well wih testosterone, Anadrol 0%, or Dianabol The resut i typically the:
rapid and substantial i of somewhat solid muscle mass. In the Undergound Steroid
Hanbook 1T, Dan Duchaine describes the mix of trenbolone, testosterone, and Anadrol as
the “Most Effecive” stack for men, and states, *I've not encountered any other stack that

will put weight and sirength on fike this one.” This particulr drug combimation has
subsequently become quite popur.
Admiinis traf omel

“Trerbolone acetate was never approved for use in humans. Prescribing guidelincs are
wavaikible, This agent is ot recommended for women for physique- o performnce-
enuncing puaposesdue o srong g s andtedncy o prochee vk s
Availability

Pharmuceutical preparations containing trerbolone acefate remin scarce. The bulk of the
supply for thi d

of the remaining products and changes in the gobal phammceutical market, we have mde
the following observations.

“Trenbolone acetate i still produced in the United States, sokd i the form of cattle implant
pelkts (ainly Finapix). This agricultural product is abo exported to some neighboring
markets, though i ot widely popuar outside of the Americas. These pelles are difficu to
adminiter, and are not commonly the subject of counterfeiting. This is the only legiimate
formoftrenbolone acetate nthe US.

Most other forms are from unlerground anuficturers, and thercfore are of unerifible
qualty.

Halotestin® (fluoxymesterone)

Androgenic
Ansbollc




Chemical Names  sauoro-11b17b.aiycrony-173 methy-4ancroston 3.cne

Estrogenic Activity none
Progestational Activity no data available (low)
Description:

ol steroid derived
o molhesosron: denaihe, difrng by he addon of 11-bwa vy and - alph—
fhoro groups. The result s potent orally active non-aromatizable steroid that exhibis
extremely strong androgeric properties. Fhioxymesterone is considerably more androgenic
than testosterone, while at the same tim: the anabolc effcts of this agent are considered o
be moderate in comparison. This makes fooxymesterone a great strength drug, but not the
most ideal agent for gaining muscle muss. The predominant efiets seen when taking
foxymesterone are increased strength, increased muscle density, and increased definition,
with only modest size increases.

History:

Fluoxymesterone was first described in 1956.5% It was assayed that same year, and shown
10 possess approximately 20 times the anabolic potency of methyhestosterone™!” (its relative
anabolic effeet in humans woukl not be quite as strong in comparison). It was introduced o
the USS. preseription drug market shortly afer under the brand rame Halotestin (Upjohn),
and soon afler that as Utandren (Ciba). The drug was intally described as halogerated
derivative of testosterone, possessing up to 5 times greater anabolic and androgenic potency
than methylestosterone. Farly prescribing guilelnes recommended is use in both sexcs for
the promotion of kean tisue repair and growth follwing such conditons as bums, delayed
Dol of fctres, chomc ic mabrion, debilating dicases, comalescence, paraplegia
Tt was ako used in males to
mtmmﬂcmmandmgnlcwk, and in women (0 treat abnorma bleeding in the s and
advanced breast cancer.

By the nid-1970', the FDA had been granted much more control over the US. drug
market, One of the fist mujor changes with steroid medicine came when the FDA required
strong substantiation for each potential wse of a drug. The prescribing guidelines for
fluoxymesterone were soon refined to state that the drug was “effective” for treating various.
foms of androgen deficency in makes, and reducing the severity of pospartum breast pain
and treating androgen-responsive noperabe breast cancer in femakes. It was alo lisied as
“probably cffective’ in treating postmenopausal osteoporosis. Current prescribing guidelines
for fluoxymesterone st only the uses of treating androgen defickncy in males and breast
cancer in fermes

In recent years, floxymesterone has become viewed more and more as a confroversial
medication i the eyes of most clinkians. lis hepatotoxicty and potential negative impact of
lpids and cardiovascular isk fictors are ofien cied as reasons for avoiding the use of ths
agent in otherwise healthy muks for treating androgen isufficiency: Today. testosterone

preparations (injections, geks, paiches, inplanis,etc.) are preferred for this pupose, and they
supplement the same androgens missing from the body (testosterone, DHT), not more toxic
synthetic derivatives. Flooxymesterone rermirs for sak in the ULS. as a generic drug oniy. It
rermins aaikble in only imited supply outside of the Unied States.

HowS:

Fhoxymesterone is avaikible i select human drug markets. Conpositon and dosage may
vary by country and manuficturerakhough generally contain 2mg, 2.5 mg. 5 me. or 10 mg
per tablet,

‘Structural Characteristics:

Fhooxymesteronc is a modified form of estosterone. It difers by 1) the addion of a methyl
oup at carbon | 7-alpha, which helps protect the hormone during oral administration, 2) the



IIT0ALCTON 01 A 0RO group at Carbon ¥ (api) and ) U ATACTENL Of & MYATOY! ZOUp.
at carbon 11 (beta), which inibis steroid aromatization. The hiter two modifications ako
geatly enlance the androgenic and rehiive biological activiy of the steroid over 17-aipha
methylestosterone.

Side Effects (Estrogenic):

Fhoxymesterone i not aromatized by the body, and is not measusably estrogenic. An anti
estrogen is not necessary when using thi steroid, as gynecommstia shoukd not be a concer
even among sensiive individuals, Since estrogen i the usual culprit with water retention, ths
steroid instead produces a kean. qualty ook 1o the physique wilh o fear of excess
subcutancous i retention. This mukes it a fvorable steroid 10 use during cutting cycles,
when water and ft etention are major concerns.

Side Effects (Androgenic):

s classified as an androgen. Androgerie side effect
substance, and may include bous of oiy skin, acne, and body/fical hair gowlh
Anabolic/androgeric steroids may also ageravate male pattem hair Joss. Those genetically
prone to e pattem hair loss may wih to opt for a mikler, kss androgenic, anabolic
steroid. A a potent androgen, this steroid may abo increase aggressiveness. Women are
additonally wamed of the potental viilzng effects of anaboliclandrogenic seroids. These
may inciade a deepening of the voice, menstrual iegularites, changes in skin texture, ficial
hair growth, and cloral enrgemen

Fhioxymesteronc appears to be a good substrate for the S-alpha reductase enzyme. This i
evidenced by the fact that a large munber of s metabolis are found to be S-alpha reduced
androgens,*! which coupled with its outward androgenic nature, suggests that this steroid s
comerting to 2 much more active steroid in androgen responsive farget tisues such as the
skin, scalp and prostate. It muy be possible to reduce the reltive: androgenicity of
foxymesterone by the concurrent use of finasteride or dutastride:

It akso of note that floxymesterone fis been shown to possess usual androgenic
properties. In huan studies published back in 1961, the steroid displayed a much stronger
tendency to promote phalic enlrgement compared o other androgenic effets such as bair
erowth, lbido, and changes in vocal pitch.>'> Fluoxymesterone was offering a somewhat
different androgenic profile compared to testosterone, and as such demonstrated that it was
possibe, at some level, to actually taior diug effect within the broad category of androgeric
action. Flaosymesterone renains considered an androgen, but sudies ke the above sugest
that it may not offér a complete biological equivalent to testosterone where androgenicty i
concemed.

ide Effects (Hepatotoxicity):

Fhoxymesterone i a c17-alpha alkyhted compound. This aleration protects the drug fom

deacthation by the ver, allowing a very high percentage of the drug enty o the

C17-alpha alkyhted steroids

anbe epatotoxi. Proloned orHigh xposire may s e dams. Inare frivii

develop. It i adviabe to visita

oty cycke to monior ver fincton and overall healih. Inake of17-alpia akykied sterokls

s commonly fimited to 6-8 wecks, in an effort to avokl escalating fier strain. Studies

adminitering 20 mg of fhoxymesterone o a goup of nine mule subjects for two weeks

iked in most patients (6/9) noticing abnormal sulobromophthalein (BSP) retention.”'* a
marker of iver tress.

“The use of a iver detoxifcation supplement such as Liver Stabi, Liv-52, or Essentile Forte
s advised whik taking any hepatotoxic anabolc/androgenic serods.

Effe jvas

e This
a tendency to reduce HDL (good) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that favors greater risk of
arteriosckeross. The relafive impact of an anabolic/androgenic steroid on serum lipids &

Aemerndant o fhe dnc mute o adminitration (ral vs  inieciahll e of stomid



(aromatizable o no-arommtzable), and kevel of resistance o hepatic metabolism.
Fhoxymesterone has a strong efect on the hepatic management of cholesterol due o its
structral resistance o liver breakdown and route of administration. Anabolic/androgenic
steroids may ako adversely affect blood pressure and trighycerides, reduce endothelal
relaation, and support left ventriculr hypertrophy, all potentilly increasing the risk of
cardiovascular diease and myocardial infarction.

To help reduce cardiovascular strain it i advised o mainiain an active cardiovascular
exercise program and mininize the intake of satrated fats, cholesterol, and sinple
carbohydrates at all imes during active AAS administration. Supplementing with fish ois (4
gans per day) and a natual cholesterolantioxidant formuka such as Lipd Stabil or a
product wih conparable ingrediens is also recommended.

ide Effects (Testosterone

All arabolc/androgenic sieroids when faken in doses suffcen o promie muscle gin are

ted to suppress endogenous testosterone production. Wihout the intervention of

{estosierone-stinuiating substances, festosterone levels shoukd retum to normal wiin 1-4

monts o drg secesson. Note . prongsd Iogedotophc npogradsin can
1o steroid abuse,

Studies adminisiering 10 me, 20 mg, or 30 mg of fuoxymesterone o nine healthy make

subjects for up to 12 weeks have demonsirated the strong suppression of endogenous

testosterone levels, with inconsistent effects on gomadotropin kvels. Alhough ot fily

ndersiond, aymesicrons is proposd f0 ave  dret suppressive effet on iy
that s not medated

The above side ¢ffects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
Administration (General):

Studies have shown that taking an oral anabolc steroid with food may decrease i
bioavailability:3'5 This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with unligested dictary fit, reduwcing s absorption fom
the gustrontestinal tract. For muimum utlzaton, this steroid should be taken on an empty
stomuch.

st (Men):

“To treat androgen insufficiency, early prescribing gidelines for fuoxymesterone caled for a
dose 0f 2-10 mg per day. Modem preseribing gidelincs callfor a daily dosage of 5-20 mg.
Therapy is wsualy iniated at the lll 20 mg dosage,which i ter adjusted downward to
meet the individual needs of the patient, The drug would be contimed long-term uress
boratory tests (lpids, fiver enzymes, etc) or side effects contraindicate s contimed wse.
For physique- or performunce-enbancing pusposes, an effective oral daily dosage would il
in the range of 10-40 me. taken in cycles lasting no more than 6-8 weeks o minimize
hepatotoxicity. This level s sufficient for measurable increases in muscle strength, which may
by modest ncreases in

Fhoxymesterons is commorly wsed by athctes in weight-restricted sports fike wrestlng,
powerifing, and boxing, due to the fict that strength gained from the drug s usuall not
acconpanied by great ncreases in bodyweight. When properly wed, it can alow a
conpetior to stay within a specified weight range, yet drastcally improve his perforce.
Fhoymesirone & o conmly wed o bodking conest prepurion. When e
conpetitor Tow body
of excess estrogen) can elick an extremely hard and defined (ripped) ook to the muscles
“The shift in androgen/estrogen ratio additonally seems 1o bring about a state in which the
body may be more iclid fo bum off excess it and prevent new fi storage. The
“hardening’ effect of fuoxymesterone woukd, thercfore, be somewhat s to that seen
‘with trenbolone, although it will be without the same level of mass gain.

In cutting phases, a mikler anabolke such as Deca-Duraboli® or Equipoise® is conmmorly
stacked wih fhoxymesterone, as they provide good anabolic cfieet. wihout excessive
rogen b, T, Ragmeserone provides  wellneaded anrogerie conponet,



elping to promote a more sofd and defined gain in muscle mass, wit ks nerference with
energy and libido, than might be obtained with a prinarily anabolc agent alore. Perhaps
Prinobolan®-Depot woul be an even beter choice, as with such a combination there i o
bulupofesrogen, a Bk v s woryofvale and o, For s, o
might akerately use an injectable testosterone. A mix of 400 me per week of testosterone
enanthate and 20-30 m daily of floxymesterone, for exanple, often provides exceptional
increases Jean muscle mass. Tevel of androgenic side effects
usually accompanics such a combination, however, as both compounds exhibit strong
androgenic actiity in the body.

Administra

jomen):

Fhioxymesterone i ot ofien used as a secondary medication during inoperable androgen-
sensifve breast cancer, when other therapies have fikd t0 produce a desirabl effeet, The
dosage used for this applation is 10-40 mg per day. Virizng effects are common at doses
of only 10-15 mg per day in these patiens. Fluoxymesterone is not recommended
Somen for it or perbrenct.erfaing Paposes due 1 1 Song ArogETE
mature and fendency fo produce virlizing sile cffects.

remuin sarce. The drug has krgely
ted with wester medical murkets, where it has been filing out of fivor for most
ciical application. The bulk of the supply presently cones ffom wderground steroid
manufictrers and export-only products. I reviewing some of the remmining products and
changes inthe we

Curently, the most popuar tem found on the black market i the Stenox brand from
Mexico, which i sokd inboxes of 20 tablets. Note tat the dosage of these tablets i only 2.5
e

Fhoxymesterone remuins avaible in the US. as a generic drug by USL Pharma. It is
avaibble ina 10 mg tablet only.

Balkan Phammceuticals (Moklova) makes the produet Halotest. It i prepared in 2 me. 5
me and 10 me tablets, with 20 tablets contained in cach foiland plastc strp.

Laurabolin® (nandrolone laurate)

Anabolic 125
Standard

Chemical Names  19-norandrost-4-en-3-one-17beta-ol
17beta-hydroxy-estr-4-en-3-one

Estrogenic Activity low
Activity moderate

Description:

‘Nandrolone laurate s an injectable form of the anabolic steroid randroone, The lawate ester
applied here is two carbon atoms longer than decanoate, and consequently this agent forms a
slighly longer-lasting drug deposit arownd the area of njecton than Deca-Durabolin. Given
i strong delayed-rekease propertes, it s possble to adminiter nandrolone brate once
every three to four weeks ina medical setting. As a randrolone injectable, tis drug provides
a moderately strong anabolic effect, which i accompanied by a low kevel of estrogenic and
androgenic properties. Although not widely used, nandrolone laurate i favored by athletes
and bodybuiders for is abilty to promoie skow stcady gains in kean s with mininl side

ke



History:
Nandrolone lurate was developed during the 1960's,  time when many new nandroone
and inestgated. Thi b of nandrolone s usually
dentfied as a veterinary drug. but was actually prescribed to humans before it was adopted
for aninal use. The only brand name of reference is Clnboln. which was sold for a brief
time on the German drug market arowxd the end of the 1960's. Nandrokone lauate was
ulimately short-lved as a human medication, however, and fiom his point on would be used
exchsively in veterimary preparations. There is nothing partcular that mukes the drug poorly
suited for human use, and s discontinuance probably had much more to do with the
dominance of Organon’s Deca-Durabolin, which miade nandrolone laurate faily superfiuous
as a prescription drug, than any fauls of the drug itsclf.

As a veterinary drug. randrolone urate is most commonly dentifed wih the Lawabolin

nan. Laurabolin s nanufactured by Intervet, and is found in a varicty of counfries
inchuding Mexico, Chik, The Netherkands, Australia, and Colombia. It is used with cas,
dogs, horses, pigs and caitk, typically to offet muimitrifon caused by virl or parasitc
iless, to treat anemia, counter the catabolk cffécts of cortcosteroids, and to improve the
overall physical condliion of highly actve or cklerly animak. The Laurabolin brand has ako
been sold at one time by Werffi-Chente in Ausiria and Veric in Germuny, howeer these
products have since been discontimed. In additon to the Laurabolin brand name, the drug
Iad alo been murketed in the past under the trade mames Fortadex (Hycro, Germany),
Fortabol (Parfim Mexico), and Laradrol 250 (Loedfkr, Mexico). Today, oy the Intrvet
products are known fo exit.

HowS:

‘Nandrolone burate s avaikble i select veteriary drug markets. Conpositon and dosage
may vary by country and munuficturer, but usuelly contain 20 mgimL or 50 mgiml of
steroid dissohed inoil.

Structural Characteristies:

Nandrolone lurate is a modified form of nandrolone, where a carboxyle acid ester (kauric
acid) has been attached to the 17-beta e

fiee steroids, and are absorbed more sowly fom the arca of njection. Once in the
bloodstream, the ester s removed to yiekl fiee (active) nandroone. Esteified steroids are
designed to prolong the window of therapeutic effct following administration. allowing for a
less frequent injection schedule compared 1o injections of fiee (unesteriied) steroid.
Nandrolone kurate is designed 1o provide a sow rekease of nandrolone for up to 3 to 4
weeks folowing injection.

Side Effects (Estrogenic):

Nandrolone has a low tendency for estrogen comversion, estinated to be only about 20% of
that seen with testosterone. %! This s because whike the liver can convert randrolone to
estradiol, in other nore active sies of steroid aromutizaion such as adipose tisue
nandrolone is far less open to this process.*!” Consequently, estrogen-related side effects
are a much ower concern
stil be noticed with higher dosing, howener, and may cause side effects such as increased
water retention, body fat gain, and gynecomastia. An anti-estrogen such as clomiphenc
citate or may be necessary to prevert effcts ifthey occur.
One may altemately use an aronatase inibitor fike Arimidex® (anastrozoke), which more
efficently controls estrogen by preventing ts synthess. Aronatase inhibiors can be quite
expensive in comparison to antiestrogens, however, and may also have negative effets on
biood lpids.

It is of note that nandrolone has some activity as a progestin in the body.5'® Although
prossetne is 3 19 o, remvalof s goup 3 19-mpogsierone raes
homne with greater binding affnky for s corresponding receptor. Sharing thi trail, many.
19-nor amabolic steroids are shown to have some affiny for the progesterone reLepmr as
well5!? The side effects associated with progesterone are similar to those of estrogen,
inchuding neeative feedback inhibition of testosterone production and enhanced rate of fat




storage. Progestins ako augrent the stimuktory efict of estrogens on manmury tisuwe
ot Thre appeas 0 b s sy betwoen st ormons e, st
ippeconasi it evencur vl epofprogsts,wibo s otrogen v

which inhib of this disorder, is e

sufficent (o mitigite gyneconmsta poet by mandrolone.
Side Effects (Androgenic):

Alhough classifid as an anabolec steroid, androgeric sile effets are stll possible with this
substance, especilly with higher doses. This may inchile bous of oiy skin, acne, and
body/ficial hair growth. Anabolic/androgenc sterokds may ko aggravate mak: pattern bair
Joss. Women are wamed of the potental viizing effects of ansbolicandrogenic seroils.
“These may include a deepening of the voice, menstrual imeguiariis, changes in skin texture,
facil bair growth, and cltoral enlargenent, Nandrokone s a steroid with rebively low
androgenic. activty rekiive to s tisue-buiding actions, muking the threshold for strong
androgenic side effeets conparably higher than with more androgenic agents swch as
testosterone, methandrostenolone, or fluoxymesterone. It is alko important to point out that
dhe o i mil adiogrc rire and sty 0 spres endogous \rslm»:mm,
nandrolone i prone to g wih fbido

Note that in androgen-responsive target tissues such as the skin, scalp, and prostate, the
refative. androgenicity of nandrolone is reduced by s reduction to dihydronandrolone
(DHN).320 21 The S-alpha reductase enzyme i responsible for this metabolism of
randrolone. The concurrent use of a S-alpi reductase inhibior such as finasteride or
dutasteride wil interfere with sie-specific reduction of mandrolone action, considerably
s e tedeney of andbre o prodce andgnc s clfcs. Reduse
inhibiors shouk be avoxled with randrolone if low androgenicity

Side Effects (Hepatotoxicity):

Nandrolone is not 17 alpha alkylkted, and not known to have hepatotoxic effects. Liver
oxiity i unlkely.

Side Effects (Cardiovascular):

This inchdes
a tendency 1o reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relative inpact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, route of admistration (oral vs. njectable), type of steroid
(eroumizb: o o aromeizab), and kvl of msktange o epatc meabokm Stdies
week for
reduction in HDL cholesterol levels. 22 This suppression is slightly greater than that lcpened
with an equal dose of testosterone cranihate, and s in agreement wit carier sudics showing
a slighly stonger negative inpact on HDLLDL ratio wilh nandrolone decanoate as
compared to testosterone cypionate. 2 Nandrolone injectables, however, should still have a
sigiffcantly weaker inpact on seum lpids than c-17 alpha akybted agents.
Ansbolic/androgeric. steroids may ako adversely affeet blood pressure and trigheerides,
reduceendothell relaxation, and support lefl ventricular hypertrophy, all potentially
ase and

To help reduce cardiovascular strain it & advised 1o maintain an active cardiovascular
exercise program and minimize the itake of saturated fits, cholesterol and sinple
carbohydrates at al times during active AAS administration. Supplementing with fish ois (4
grams per day) and a natural chokesterolantioxidant fornuia swch as Lipid Stabil or a
product with comparable ingredirts i alo recommended.

Side Effects (Testosterone Suppression):

All anabolic/androgenic steroids when taken in doses sufficient to promote muscle gain are.
expected to suppress endogenos testosterone production. For sake of conparison, studies
administering 100 mg per week of nandrolone decanoate for 6 weeks have demonstrated an
approximate 57% reduction in serum testosterone kevels during therapy. At a dosage of 300

e per week, this reduction reached 70%.5* It s believed that the progestational activity of




randrolone noiably contrbues to the suppression of testosterone synthesis during therapy,

‘which can be marked in spite of a low tendency for estrogen conversion 55 Without the

intervention of testosteronc-stimubiing substances, testosterone kel shoukd retum to

rormal wiin 2-6 murihs of drug secession. Note tat probonged hypogoradoirophic
3 nton.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, s the Steroid Side Effects section of this book.

Administration (Men):

‘Nandrolone laurate s not approved for use in humans. Prescribing guidelincs are wavaikible.
‘When used for physique- or performance-enhancing purposes, a dose of 200-400 me given
every 7-10 days i most common, taken in cyckes 8 t0 12 weeks in length. This kevel &
sufficent for most users (o notice measurable gains in lean muscle mss and strength, which
should be accompanied by a low level of estrogenic and androgenic activy. Higher doses
(450-600 me every 7-10 days) will mpart a stronger anabolic effct, but can be diffcult
given the relatively Jow concentration this steroid i usually found in. Instead, many opt o
combine tis agent with other anabolic/androgenic steroids. Given s properties, i seems to
cutting purposes, and can rephce Deca-Durabolinin

Nandrolone laurate is not approve for use in humas, Prescribing guideines arc unavailbke.
‘When used for physique- or performance-erhancing purposcs, a dosage of 100 mg every
10-14 days is most common, taken for 4 fo 6 weeks. Aliough only sighly androgenic,
women are oceasionall conffonied wih virztion symptons when taking ths compoun.
Should virlzing sl efects becom a concem, the drug shoud be discontined immediately
o help prevent. their pemmnent appearance. Afler a sufficent period of witdrawal, the
shorier-acting randrolone Durabolin® might be considered a safer (more confrollble)
option. This drug stays actve for only several days, greatly reducing the witdravel time if
indicated.

Availability

ofthe remaining products and changes in the gﬁ.\b«l pharmwemul ket we hne made
llowing obserations.

The Intervet brand name Laurabolin product is alnost exchusively associated with this
compound. It renmins avaiable in select markets of Europe and the America’s, and & not
widely diverted for black market sale.

‘Masteron® (drostanolone propionate)

Androgenic 2540
Anabolic 62-130
standard

Chemical Names  2alpha-methyl-androstan-3-one-17beta-ol
2alpha-methyl-dihydrotestosterone

Estrogenic Activity none
Progestational Activity o data available (low)
Description:

Drostanolone propiorate is an injectable anabolk: steroid derived from diydrotestosterone:
(DH). Here, the DHT backbone has been modified wih a 2-methyl group to increase is



anabolic properties, making ths agent sgniicantly more effctive at promoting the growth of
msce tisue than its non-methylted parent. Drostanolone propionate s descried in
product lferature as a “Steroid with powerfl anabolc and ant-estrogeric properties.” and
indeed does seem to share some of both properties. Admittedly, however, is anabolc
propertis are more properly described as moderate, especially when plced in the context
of other agents. The drug i most offen used by dieting bodybuiders and athktes in specd
sports, where it s highly favored for s ably to produce sold ncreases inkean muscle mass.
and sirength, which are usually accomparied by reductions in body ft kevel and mininal side
cfects

History:

Drostanolone propionate was first described in 1959.5% Syntex developed the agent
alongskle such other welkknown steroids as Anadrol and methykdrostanolone (Superdrol),
abo fst described in the same paper. Drostanolone propiorate would be troduced as
prescription drug product approximately a decade bter. Lily had an agreement with Syntex
10 splt certain research and development costs in exchange for the rights to market the
results of that research. Lilly woukl, therefore, sell drostanolone propionate in the U.S. under
the Droban brand name, while Syntex woukd sellfcense it in other markets. Products
inchuded Masteron in Belgim (Sarva-Syrtex) and Portugal (Ciag), Masteril in the UK. and
Bulgaria, and Metormon in Spain. Drostanolone propiorate was ko found in such popular
preparations as Penmustrl (Cassenne, France), Mastisol (Shionogi, Japan), and Masterid
(Grunenthal, Gerrany Democratic Republc).

The US. Food and Drug Administration approved drostanolone propionate for the
treatment of advanced inoperable breast cancer in postmenopausal women. This remained
the principle clinical indication for the agent in all intemational markets as well The
prescribing lterature reminds doctors and el patients that there is considerably kess
viilzation with drostanolone propionate as conpared to equal doses of testosterone
propionate, suggesting this was a much more comfortable altemative to- testosterone
injections for the given audience. St the given dosage kvl (300 mg per week) was
reatvely high, and the lerature also reminds us that mi virlzaton symptoms still conmonly
oceu, such as deepening of the voice, acne, ficil hair growth, and cnlargement of the
cliors. It also reporis that marked vilzation sometimes follows long-term therapy.

‘While highly popuiar anong athiktes during the 1970 and *80's, drosianolone propionate
ulinutely erjoyed limited success as a prescription agenl. Manuficiurers began vokutarily
discontining sake of the agent in various markets before long. ikely due to the advent of
more effctive therapies for breast cancer, as wella the skow decline insteroid prescriptions
for this phase of reatment. One of the first preparations fo go was the U.S. Drolban, which
was removed fom market during the ke 1980’ Pemmsirl and Metomon were soon
dropped as well. The kit remuining Western preparation contaiing drostanolone propionste
was Masteron fom Belgim, which disappeared by the ke 1990's. Drostanolone
propionate remains fsted on the U.S. Phammcopias, suggesting there is presently no legl
roadblock o its sale, ahough s reemergence as a prescription drug product seems highly
wlkely.

How Supplie
Drostanolone: propionate is o longer avaikible as a prescription drug preparation. When
produced, it was suppled i the form of 1 mL and 2 mLampues and 10 mL viaks containing
50 mgml or 100 mgim of steroid inoil.

Structural Characteristies:

Dr Known as is a modified form of It
diffrs by the inroducton of a methyl growp at carbon-2 (alpha), which considerably
increases the anabolic strength of the steroid by heightening it resistance (o metabolism by
the 3-hydroxysteroid _dehydrogennse enzyme in skeletal muscle tissue.  Drostanolone:
propionate is a modifed form of drostanolone, where a carboxyle acid ester (propionic
acid) has been attached to the 17-beta hydroxyl group. Esterified steroids are lss polar than
fiee steroids, and are absorbed more skowly fom the arca of injection. Once in the
bloodstream, the ester s removed to yiekd fiee (active) drostanolone. Esteriied seroids are
designed to prolong the windoww of therapeutic effect following adminitation, allowing for a
e fernent nipefion sohedhie cormmared 1 inieetione of e (imecterifor) tormid The half.



of drostanolone propiorate & approximaiely two days
Side Effects (Estrogenic):

Drostanolone s not aromatized by the body, and s not measurably estrogeric. An anti-
estrogen is not necessary when using thi steroid, as gyneconmstia shoukd not be a concern
even among sensitive individuals. Since estrogen i the usual culprit with water retention,
drostanolone instead produces a lean, qualiy ook 1 the physique with no fear of excess

wancous fluid retention This makes it @ fvorable steroid to use during cutting cycles,
when water and fat retention are mejor concems. As a nor-aromatizble DHT derivative,
drostanolone may impart an_ ant-estrogenic effeet, the drug competing wih other

for binding to

Side Effects (Androgenic)

Allhough classifled a5 an anabolc steroid, androgeic sil efiets are sil possible wih this
substance, especialy with higher than normal therapeutic doses. This may inchile bous of
olly skin, acne, and body/ficial hair growth. Anaboliclandrogenic steroids mmy ako
aggravate mule pattem hai loss. Women are wamed of the potentil vizing eficts of
ambolic/androgenic steroids. These may inchle a_decpering of the voice, mensinal
megubiis, hanges in Skin toxure, 6l b rowth and cionl enbngemet
Drostanolone i a seroid with relatively low androgenic activiy rektive to s tissue-buiing
actons, muking the threshold for strong androgeric side cffcts comparably highe than with
more androgenic agents swch as testosterone, methandrostenolone, or floxymesterone.
Note that drostanolone s umffected by the S-alpha reductase enzyme, so s rektive
androgeniciy i not affected by the concurrent use of fiasteride o dufasteride.

Side Effects (Hepatotoxicity):

Drostanolone s not ¢17-alpha alkykited, and not known to have hepatotoxic propertes.
Liver toxicity s unlikely.

Side Effects (Cardiovascular):

“This inchdes
a tendency to reduce HDL (o0d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable o non-arommtzable), and kevel of resistance to. hepatic metabolism.
Drossrolone st e @ stonger s ot on e bepuie mrogeen of

holesterol nature, but a weaker
gt 17 sl b i Aveboles fandrogenic steroids may ako adversely
affeet blood pressure and trighverides, reduce endothelial relaxation, and support left

ventricularhypertrophy, all potentally increasing the risk of cardiovascular disease and
myocardal inarction.

To help reduce cardiovascular strain it i advised to maintain an active cardiovascular
exercise program and mininize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish ik (4
grams per day) and a natural cholesterolantioxidant formula such as Lipid Stabil or a
roduct with comparable ingredients s also recommended.

ide Effects (Testosterone

Al bolsdogs i when kb doses ikt proos i e

ted to suppress endogenous testosterone production. Wihout the inervention of

eosterone st b, esoserone Ik ahod et to rormal wiin 1-4

monts o dg secesson, Note . prongsd Ipogodoophc Ipogadien can
1o steroid abuse,

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Stervid Side Effects section of this book.




Drostanolone propiorite was not FDA approved for use in men. Prescribing el are
wavaikibl. For physique- or performance-enhancing puposcs, ths drug is wualy injected
thwee times per week. The total weekly dosage i typically 200-400 me, which & taken for
6-12 weeks. This level of use i suffckent to provide meastrable giins in kean nuscle mass
and strength.

Drostanolone propionate s ofien conbined with other steroids for an enbanced effct.
Common stacks inchude an imjectable amabolic such as Deca-Durabol® (androlone
decancate) or Equpoise® (boklenone uvecylete), which can provide notably enbanced
misck gains excessive waler reention. For s gins, i s ofien combined with an
injectable testosterone. The result here can be solid muscle gain, with a lower kevel of water
retention and other esirogenc side efects than ifthese steroids were used alone (usually in
higher doses). Masteron, however, i most conmonly applied during cutting phases of
traning. Here it i offen combined with other non-aromuizable steroids such as Winsrol,
Prinobokun®, Parabokn, or Amewar, which can greatly akd muscle retention and fit loss,
during a period which can be very catabolic wilhout seroks.

Administration (Women):

for D m per
week. Therapy s given for a minimum of § (0 12 weeks before an evakation of s eficacy &
fade I sl th dug my b coned o as bng s sty rels e
obtained. Note that y dosage. When
used for physique- or performance-cnbancing purposcs, a dosag: of 50 mg per week is
most common, taken for 4 10 6 weeks. Virlzation synptoms are rare i doses of 100 mg
per week or below. Note that due to the short-acting nature of the propiorate estr, the total
weekly dosage s usually subdivded into smallr injections given once every second o third
day.

Avail

nolone propionate i presently wavailabk as a prescription drug, pmd\m Allsupplies
ofthis drug come ffom export conpanies or underground steroid n

Megagrisevit-Mono® (clostebol acetate)

Androgenic 25
Anabolic 46
Standard
Chemical Names 4-chloro-testosterone
4-chloro-androsten-3-one-17beta-ol
Estrogenic Activity none
Progestational Activity no data available (low)
Descriptie

Clostebol acete i an ancbolc strod that i derved from tesoseron. Clostebol s 4-
makes this sieroid a

g g potecy Thi aiog of tosron: & ko ot 17-apl akobied
and does not aromatize, so there i litke worry of water retention, gyneconmst, or liver
oxicty during use. The hydrogen substition af the 4 posiion does not greatly enhance the
oral effcacy of this drug, howener, so the njectable i much more potent on a miligram for
milligam basis, and generally preferred. Abthough a derivative of the potent androgen
testosterone, clostebol  certaily far removed from is parent seroid in acton, and generally
favored by athletes for is mikiness, not raw power.

History:



Clostebol acetate was first deseribed in 1956527 It was developed into a medicine in
Europe, where it was sokl as Steranabol (Farmitalia, Gernany) and Turinabol (Jenapharm,
GDR). This anabolic steroid had generally been indicated for the treatment of osteoporosis,
although it has reportedly been used with success for a wide variety of ailments inchling
anorexs and e dicase. ol ol and bl o of e g wer prodced
albough . bl wsed with
women and the ederly in Furopean medicine, rmkng clear the rekative midness of this
anabolic. The sile effects of anabolic/androgenic steroids can be much more pronounced in
. 50 typi y be the most tolerable here.

Although quie favorable n effcct and patient comiort, clostebol acetate was never a widely
successful anabolic, and saw only limited use in a small number of markets. As such, its
future would be a tenuous one. The Turinabol product fiom Jenapharm would disappear by
the reunification of Germany, and the Steranabol brand would soon be replaced with lower
dosed vitamin fortfied versions of the drug sold by Farmitalia under the new Megagrisevit
brand nane. Pharmacia would acquire Farmitalia in 1993, alhough for a short point
thereaffer Megagrisevit was stil being nanufictured wler the Pharmacia kbel Thi did not
st long, however, and Phamcia eventualy tightened up it line and removed this steroid
ffom is offerings. Clostebol acetate had also appeared for some time in Japan, sokl as
Macrobin by the fimm Teikoku, but this product too has since been discontinued.

Alhough the more finctonal ijectable preparations of this steroid are off the market,
closicbol acetate is stil mamifictured n a_ mmber of denmul preparations. The most
recogizible such prodct has been Alfi-Trofodermin fom Ialy, although i has also been
sold in such products as Neobol (Mexico), Trofodermin (Chi, Braz), and Novaderm
(Brazi). Demul preparations of clsicbol acetate are generally wed to treat ukers and
wounds,and ofen ichae some reomyein o e accekerae Healne The dose of sirodd
used inthese products is generally very smal, how . combined with poor systemic
Gaihery e ot f e e 1o bt I o ths Scros s v been il 1
certain ophthalmologie soluions, which are even less practical to e for performunce-
enbancing purposes, and of kss iterest. Given that Megagrisevit was the kst remaining
effective oral or njectable steroid product o contain clostebol acetate, this drug is now
essentialya definct temas fir as the athletic use of steroids are concened.

‘How Supplied:
Clostebol acetate s no longer available as a commercil oral or injectable agent, When

produced (Steranabol) it contained 20 gl of steroid ina 2 mL gass anpule or 15 mg per
tabet

s a

Clostebol is a modified form of testosterone. It differs by the introduction of a hydroxyl
oup at carbon 4, which inhibis arontization and reduces relative steroid androgenicty.
Clostebol acetate contains chostebol modified with the addiion of carboxyle acid ester
(acetic acid) at the 17-beta hydroxyl group, so that the fiee steroid is released more skowly
fiom he area of nection

Side Effects (Estrogenic):

Clostebol s not aromatized by the body, and s not measurably estrogenic. An anti-cstrogen
s ot necessary when using his steroid, as gynecomstia shoukl not be a concem even
among sensitive individuak. Since estrogen is the usual curit with water retention, cosicbol
instead produces a kean, quality look to the physique wilh no fear of excess subcuiancous
i retention. This makes it a favorable seroid to use during cuiting cycs, when vater and
ft retention are mujor concerns.

ide Effects (Androgenic):

Although clissiied a5 an anabol: steroid, androgeric sile eficts are still possible wih ths
s, Thie nmy e bous of oly sk s, and bodycal e govth
Anabolic/androgersc steroids may ko agaravate muke pattern hair loss. Women
vamed of the potenal viizng effcts of arbolc androgenc stroids. These iy mm a
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an cltoralenrgement, Addtonal, cliebol s ot exiesively mfabolied by e 5-aph

reductase erzym, so is rebive androgeniciy i not greatly allered by the concurent use of

fiasteride or dutasteride. Note tha clostcbol 5 a steroid with low androgenic activiy rektive

o ifs tisue-buikiing actions, muking the threshold for strong androgenic side cfiécts

conpmby B dm wih mor miopns s sh ko,
thandrostenolone, or fuoxymesterone,

Side Effects (Hepatotoxicity):

Clostebol is ot a cl7-alpha akykted conpound, and not known to have hepatotoxic
effets. Liver toxicity is wiily.

Side Effects (Cardiovascular):

“Thisinchdes
4 tedency 1o e HDL (300d) chokestorol ks and mereae LD () choksrol
valoes, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an anabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable or non-aromutizable), and level of resistance to hepatic metabolism. Clostcbol
should have a stronger negative eficet on the hepatic munagement of cholesterol than
testosterone o nandrokone due 10 its non-aromatizable rature, but a much weaker impact
than c-17 alpha alkyhted steroids. Anabolic/androgenic steroids may ako adversely affect
biood pressure and trighverides, reduce endothelial relaation, and support ke ventricular
hypertrophy, all potentill increasing the risk of cadiovasculr discase and myocardial
infirction.

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and minimize the itake of saturated fit, cholesterol and sinple
carbohydrates at alltimes during active AAS administration. Supplementing wit fish ois (4
rams per day) and a natural chokesterolantioxidant fornuia swch as Lpid Stabil or a
product with comparable ingredierts i also recommended.

Effe

Al anabolc/androgenic sieroids when faken in doses sufficent o prombie muscke gin are

expected to suppress endogenous testosterone production. Without the intervention of

testosterone-stimating substances, testosterone kvels shoukd retum to nomal within 1-4

monts o drg secesson, Note . prongsd Ipogrdotrophc poradsin can
o steroid abuse, nterven

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of his book.

Clostebol acetate s generally used inclnical doses of 30 mg per week by ijection or 15 mg
2.3 times per day orally. The drug i adminitered for 3 consecutive weeks, followed by a
break for 3 weeks. It is resumed at this poit if indicated. Efictive doses for physique- or
performunce-enfuncing puposes fill n the range of 100-300 mg per week, taken for 6-12
weeks. Given the fist-acting aure of acetate njectables, the weekly dosage i generally
subivided into injections given at keast every third day. Wth the low dosage of previous
commercial clostebol acetate produxts, daiy njectable were most common. Given the lower
bioavadably and higher price, oal foms of the drug were not commmoniy used by athces.
0 be the most common.

“The ansbolic efect of this drug is iy weak, so clostebol acetate s most ofien utized in
combination with other sterokls for a stronger effect, The general applicaton i to use it for
contest. preparations with other _nor-aromatizng anabols such as Winstrol® or
oxandrolone. Here, a daily dose of 20 mg may be added i with an average dose (20-30 mg
per day) of the oral anabolic, which together shoud provide the user a nice muscle builing
effeet without any water retenion. The effect of lostebol woukl be somewhat simiar o that
seen with the ok Prinobolan® acetate ampues, akhough Megagrisevit i somewhat weaker
in effeet. Some also opt to use this conpound in additon with strong non-aromatizng



androgens such s frenbolone, Halo(esITX, or Provront, 1he fesull n such Cases can be an
even more pronounced effect of muscle definiion, akhough this will be accompanied by a
much stronger set of side eficts.

Administration (Women):

Clostebol acetate is generally used in cnical doses 30 mg per week by njection or 15 mg 2-
3 times per day orall. The drug is adminitered for 3 consecutive weeks a
break for 3 weeks. The drug & resumed at this point if indicated. Effective doses for

‘physique- or performance-enbancing puposes fll i the range of S0-75 mg per week for the
injectable, or 30-60 me daily for the oal, taken for no longer than 6 weeks.

Clostebol acetate s no longer avaiable as a preseription agent at this time, and s wivaikable
onthe black market.

Metandren (methyltestosterone)

Androgenic 94-130
Anabolic 115-150
standard

Chemical Names17b-hydroxy-17a-methyl-4-androsten-3-one.
7alpha-methylandrost-4-en-3-one-17b-ol

Estrogenic Activity high
Progestational Activity not significant
Description:

Methyhestosterone s an orally avaikible form of the primry male androgen festosterone.
Looking at the sirwcture of ths steroid, we see it s basiclly ust testosterone with an added
mehyl group at the c-17 alpha positon (a ¢-17 alpha alkyhted substance), which allows for
oral adminitration. The resulan compound “methybied- festosterons” was among the fist
finctional oral sterokls to be produced. This fid of research has consequently improved
reatly over the years, and today methyltestosterone is quie crude in comparison to many of
the other orals that were subsequently developed. The action of this steroid is mexlerately
anabolc and androgenie, wilh high estrogenic activity due 10 its aromatization to 17-aipha
mehyl estradiol This generally makes methykestosterone too troublesome (in terms of

History:

Methylestosterone was first described in 1935,52% and was one of the first oral androgens to
be wsed in clical medicine (it folows Proviron, the fist oral androgen, by one year). Its
muin cliical wse at the time of development was as an oral medication (o rephce
testosterone (and its ambolic and/or androgenic actviy) in makes when endogenous kvels
were insuffcient (Andropause), although the drug was adopied for a rumber of other ses
over the years as well These inchide the freatment of cryplorchidism (ndescended
testickes), breast cancer in postmenopausal wormen, excessive kictation and breast pain afier
pregrancy in mothers ot mrsing, osicoporosis, and, more recently, female menopase
(supporting the overall energy and sexual interest of the patient).

In additon to standard tablets and capsuiks, methykestosterone has also been conmercially
prepared in sublingual or buccal tablets. Metandren Linguets ffom Ciba Phanmceutical
Company were perhaps the most recognized, and were popularly sokd from the 1950's to
1990's. These tables were phced under the tongue or between the gum and chek and lefl
o dissohe, defivering the drug to circuation via the muxcous memrbranes, bypassing th liver.
Sublngual or buccal intake approximately doubles the bioaaikbilty of methykestosterone,



i e . o e RIS L e e
ours). Abhough Ciba’s Metandren Linguets are o longer conmercally avaable, maerous

Methylestosterone.remins a confroversial steroid. Although it has a long history, and
argebly a jusifiable safety record, it & no longer widely used, and is even being wilhdrawn
from many drug murkets. The Germun Endocrine Society mude an officl statement that
mehylestosterone was obsoke in 1981, and the drug woukd be removed ffom Genmun
phanmucies some seven years kiter. Most European nations followed sui. The drug remains
avaikble in the Unied States, aklhough most clnicians generally fid it to be a poor choice
and don't prescribe i s potentil hepatotonicity is wualy cited as a reason, especily
when long-term androgen therapy s contenplited. The one exception seems (o be the
gowing inerest in using oral methylestosterone in low doses to treat fermale menopase.
Early success with Estratest (Solvay) seems to indicate fture expansion for this application.
Alhngh many rkets 0 bnger prodce s g, espelly s 2 syl g
product, remmains widely pr

How Supplied:

s
vary by country and manuficturer
s a s

M e is a modifid form of testosterone. It diffrs by the additon of a methyl
aroup at carbon 17-alpha, which befps protect the hormone: during oral adminstration. As 5
typical with c17-alpha alkylation, the resulting steroid has lower anabolic activy than ts
paent testosterone.

Methylestosterone is aromatized by the body, and is highly estrogenic due to it conversion
to 17-alpha methylestradiol, a synthetic estrogen with high biological activity. 17-alpha
methyltion actwally sbws the rate of aromuiization, alhough the poent mate of 17-

methykstradiol more than conpensates for this. Gynecomasti & ofien a concem during
et sy present s i ey o etk e e oses e

used). Al the same fime water refertion can become  problem, causing a notable loss of
misck deﬁmmn as boih subcutaneous vater retenion and fit kevels buid. To avoid sirong
it may be necessary fo Nohadex®. One

nuy alermately use an aromutase hbior ke Arimidex® (amustrozoke), which is a more
effctive remedy for estrogen control. Arommtase iibiors, howerer, can be quic expersive
in comparion to standard estrogen mainterance therapics, and may also have negitive
effcts on blood lipids.

Side Effects (Androgenic):

Mehylestosterone is chassified as an androgen. Androgeric side effcts are common with
s substane, anxd muy ke bouts of oy skin, acne, and body/fcal r growih. Higher
doses are more likely o cawse such sile effects. Ansbolic/androgenic steroids may ako
aggravate male patten hair loss. Those genetically prone to male pattemn bair loss may wish
tooptfora mder, s g, ol st s pokt o oy
amed of the pot
of anahohc/amlrogem., sterokls. These may inchde a deepening of the voice, mensinal
imegularites, changes n skin texture, ficial hai growth, and clioral enkargement, Like
{estosterone, methylestosterone converts (o a more potent steroid vi interaction with the 5-
alpha reductase enzyne, in this case 17-alpha-methyklinydrotestosterone. The rektive
androgenicity of methylestosterone may be reduced, akhough not conpletely elminated, by
the concurrent use of fnastride or dutastride,

Side Effects (Hepatotoxicity):

Methylestosterone is a c17-alpha alkylted compound. This ahteration protects the drug
ffom deactation by the fer, allowing a very high percentage of the drug enny ino the
bloodstream Cl17-alpha akylted steroids
can be hepatotoxic. Prolonged o high exposure may resul in iver damage. In rare instances.




p. It s advisable (o vist a
cach cyck to monitor fiver furction and overall health. Intake of ¢17-alpha alkykted steroids
s cor fimited 0 6-8 weeks, in an effort to avoid escalating fver strain.

Methyhestosterone was the fst oral steroid liked to hepatic damage. This may be, in part,
relted o the carly widespread use of the conpound, as the drug generally disphays
acceptable safety when used in clnicall prescribed dosages (serious liver toxicty cannot be
conpletely exciuded, however, even at clincal doses). When taken at a dose of 30 mg daily

weeks, hepatotoxicity, as measured by bromosuiphalein (BSP) retention, was low in
one study. 2 In a separate investigation, a majority of patients noticed significant BSP
retention afler only 2 weeks of therapy with 67m daily. 3 Severe liver complications are
rare given the periodic mature in which most peopke use oral anabolc/androgenic steroids,
although camot be exchuded with meihylestosterone, especially with high doses andior
profonged adminisiration periods;

“The use ofa v detoxifcation supplement such as Liver Stabi, Liv-52, or Essentike Forte
s advised whik taking any hepatotoxic anabolc/androgenic serokls.

Side Effects (Cardiovascular):

incldes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relative inpact of an anabolic/androgenic steroid on serum lipids s
dependant on the dose, route of adminstration (oral vs. jectable), type of steroid
(aromatizable or non-aromatizable), and level of resistance to hepatic metabolism.

Methylestosterone has a strong effect on the hepatic management of cholesterol due (0 its
sncamel s o fer beskdovn and e of adiention. Saes he
demonstrated 35% decrease in

‘mg per day. 53! within 2-4 weeks of the initiation
of therapy, and persited for 2 weeks affer discontimation of the drug. Amabolc/androgeni:
steroids may ko adversely affct blood pressure and trghcersdes, reduce endothelial
rebaxation, and support efl veniricular hypertrophy, all potentill inreasing the risk of
cardiovascular disase and myocardial infirction.

To help reduce cardiovascular sirain it & advised 10 muintain an active cardiovascular
exercise program and mininize the itake of saturated fits, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oik (4
gams per day) and a matral chokesterolantioxidant formua swch as Lpid Stabil or a
product with comparable ingredirts i alo recommended.

Side Effects (Testosterone Suppression):

Al anabolc/androgenic steroids when taken in doses sufficent 1o promte muscle gin are

expected to suppress endogenous testosterone production. Wihout the ntervention of

testosterone-stinulating substances, testosterone levels should retum to normal within 1-4

months of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
steroid abuse, ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Studies have shown that taking an oral amabolic steroid with food may decrease its
bioavailability: 332 This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with unligested dictary fit, reducing s absorption ffom
the gastrontestiml tract. For muximum utlzation, this steroid should be taken on an empty
stomuch.

Administration (Men):
“To treat androgen insuffiiency, prescribing guidelines call for a daiy dosage of 10-40 mg.
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would be wed for exended periods so long as the patent’s kboratory resulls
(hepatotoniciy, serum lpil, ec.) do not necessiate s discontimance. When wsed for
physique- or performunce-enlncing puposes, a daiy dosage of 10-50 mg is most
commonly wed, tken in cycks ksing mo more thn 6-8 wecks n kngh
Methylestosterone is most commonly used not as an araboli but o stimukte aggression in
the user. Powerlifes, bodybuilers, and competiive athetes ofien atterpt to hamess this
effet, looking for extra inersity in a traning session or conpetifon. Aside fom this,
mehylestosterone offrs lite except side effects. It s quit toxic, elevating liver enzymes.
and causing acne, gynecomustia, agaression, and water retenton quite casi. Were one to
olerate these side effects, methykestosterone will offr only poor quality (bulky) gais. One:
should also be prepared for a substantial loss of size and bodyweight at the conclusion of
cach cycle with mehyhestosterone, due o the high evel of water excretion once the drug i
discontinued (during adminitration. water retention will_account for . considerable
percentage of the total weight gain).

inistration (Women:

Methylestosterone is not widely used with women in clinical medicine, When applid, it &
most offen used as a secondary medication during inoperable breast cancer, when other
therapies have faked to produce a desirable efict. The dosage wsed for this applcation can
be as high as 200 me per day. Low doses of methykestosterone have been used in recent
years 10 treat the sympioms of menopause. An exapl i the product Fstrtest, which

and 2.5 mg of Adosage of I tablet per day
nay inprove energy, fbido, and overall welhess of the patint, as well as combat
osteoporosis (while estrogen replacement may halt cakeium loss in the bones, testosterone:
tends to increase calcium stores). Methyktestosterone s generally not recommended for
women for physique- or performance-enhancing purposes due to its strong androgenic
nature and tendency to produce virizing side effects.

fons contaiing mehylestosterone are firy fmited. In reviewing
ning products and changes on the global phammceutical marke, we have
mude the following observation.

e remuins avaiable in the United States. I s sold under the brand ranes.
ARt ook Toows capsues fom Valeant Phammceuticals. A generic is ako
avaiable fom mpax Labs.

Abuaihan makes a generic methylestosterone product i Iran. It comes in 25 mg tablets,
with 10 sealed in each foil and plastic bister.

Methandriol (methylandrostenediol)

30-60
Anabolic 20-60
Standard propionate

Chemical Name __17-alpha-methylandrost-5-2ne-3,17-beta-diol
Estrogenic Activity low to moderate
Activity no data available (low)

Description:

Methylandrostencdiol (methandriol for short) s an ambolic seroidderived from
dinydrotestosterone. The drug tsf s manufictured in two very distinet forms. The fist is
weserified (straight) methylandrostenediol, which i wsed when making an oral medication
with this steroid (ahthough an injectable once exited inthe U.S.). It s aso found as esterified
mihvidrostenediol divmnionate. which s nrenared as A iniectable The. addedt



rophorate esters in the jectable form extend the activy of the drug for several days.
Bankaly, muthndrl s e ered <17 alkyla\ed forns of 5-androstenediol
Methandriol s clssiied as a weak anabolic with weak androgei propertics. It aso scems
1o display some level of strogenic activiy, making this steroid kss ideal for diting. The drug
s generally considered too mid, and is not wilely popuar among bodybuklers and athietes.

Sometimes, howener, it s used s in bulking stacks
when avaible

History:

Methylandrostenediol was first described in 1935,5% making this a very old agent as far as.
synthetic ambolic steroids are concemed. Methyindrosiendiol was developed o a
medicine by Organon, which sokl it in the Urited States udr the Stenediol brand mame in
both oral and ijectable dipropiorae) forms.

Many other generics and other brands of methylndrostenediol soon followed, and the drug
was a popur anabolkc agent in the United States during the 1950's. Methylndrostenediol
was essentilly the fist steroid perceived to have a notable separation of anabolic (higher)
and androgerse (Jower) effect, a persitent goal of pharmceutial developers. Early product
lierature described it as, “a steroid which has considerabl of the make hormone’s tisse-
‘buiding action without o the same extent causing viriization. " It was indicated for use as
a, “tissue-builer i cases of retarded growth or filre 1o gain weight accompanied by
protein wastage, negtve nitrogen balance, or iire to bukd body proteins.”

i ature did not hokd up
well i et exersive e i amans 1t was eventaly deenmined i n doses it

o promote weight gain, ts anabolic propertis were accompanied by sinificant androgenic
activity. Ulimately. this drug would be viewed as one of balanced anabolc and androgeric
action, not as a highly anabolic agent a originally thought. Organon woud g0 on'to dexelop
more effective anabolc agents, such as their 19-nor series of drugs incluing Durabolin,
Deca-Durabolin, and Maxiboln. and eventually discontinued the Stenediol products. The
other US. brand and generic foms of the drug woud folow as well akhough
‘methylandrostenediol would persist in the U.S. scene for some time. Currently, no domestic
source of the drug exis, akhough it is till fund i certain inferational markets. It seems
most prominen in Austalia at the present time, where it remains incheed in @ munber of
veterinary anabolic steroid producs,

‘How Supplied:

Methykndrostendiol i avaiable i sclect human and veterinary drug markes. Conposifon
and dosage may vary by counry and munufcturer.

Structural Characteristics:

i a modified form of Tt diffes by: 1) the addifon
of a methyl group at carbon 17-alpha to protect the hormone during oral admnistration and
2) the ntroduction of a double bond between carbons 5 and 6, which seems to increase the
anbolc stengh of the seroid ety by makig & resitan 10 mabom by 3-
Scle tissue)

cortam. olhylndrostnedinl i i the addiion of 2 crbowic e
(propionic acid) at the 3-beta and 17-beta hydroxyl groups, which delay the rekase of fiee:
mehylindrostenediol from the it of njection (depo).

Side Effects (Estrogenic):

Methylandrostendiol & not directly aromatized by the body, alhough one of is known
metabolies i methykestosterone, which can aromutize, Methiyandrostenediol & abo
believed to have some inherent estrogenic activiy: It i, Iikewse, consilered a weakly to
moderately estrogerte steroid. Gynecormsta s possible during treatment, but generally only
when higher doses are used. Water and fit retention can abo become sues, again

depending on dose. Sensiive individuals may need to additon an ant-estrogen swch as
Nolvadext® o minimize rekted sid effcts.

Side Effects (Androgenic):




Although offen chssified as an amabolic steroid, methylandrostenediol is  sulficiently
androgenic. Androgenic sid effcts are conmon with this substance. This may inclde bouts
of olly skin, acne, and body/ficial hair growth. Anabolic/androgenic. steroids may ako
aggravate male patter bair loss. Women are wamed of the potential viizing effcts of
ambolicandrogenic. steroids. These may inchle a_ deepening of the oice, mensiral
iregulariics, changes in skin texture, facial bair growth, and cltoral enlargernent. Note that
methylandrostenediol s not affected by 5-alpha reductase, so the reltive androgenicity of
thissteroid s not affected by the concurrent use of fnasterde or dutastride.
Side Effects (Hepatotoxicity):
Methylandrostenediol s a c17-alpha alkylated compound. This ateration protects the drug
m deactivation by the liver, allowing a very high percentage of the drug entry into the
Hoodstean C17-alpha akybted steroids
an be hepatotoxic. Prolonged or high exposure may resut i fver damage. In rare instances
1»: threatening dysfinction may develop. It is advisable to visit a physician periodically during
each cycke to monitor fiver finction and overall health. Intake of ¢17-alpha alkylted steroids
is commonly limited to 6-8 weeks, in an effort to avoid escalating liver strain. Injectable
foms of the drg may present slghy kess strain on the Iir by avoiding the fist pass
i ughmay e

The e of e detodaton ot sy Ly S L 52, or Esste Fors
s advised whik taking any hepatotoxic arabolic/androgenic tero

Side Effects (Cardiovascular):

S inchdes
4 tendercy to e HDL (3004 cholestrol ks and creae LDL () chobserol
vakues, which may stiftthe HDL to LDL balance in a direction that frvors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admiitration (oral vs. injectabk), type of steroid
(aromable o or-aromuizable), and kvel of resiiance 1o etk metabolim
strong ef patic management I due to its
structural resistance 1o liver breakdown and (with the oral) roue of adminitration.
Anabolic/androgeric steroids may ako adversely affeet blood pressure and trigheerides,
reduce_endotheial rekaton, and support kfl ventricur hypertrophy, all potriily

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular

and minimize the intake of sanrated fits, cholesterol, and simple
carbohydrates at al times during active AAS administration. Supplementing with fish oik (4
rams per day) and a natral cholesterolantioxidant formuia swch as Lipid Stabil or a
product with comparable ingredierts i alko recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected o suppress endogenous testosterone production. Without the intervention of
testosterone-stimuating substances, testosterone levels shoukl retum to ol within 1-4

monts of dug scesson. Note that prooged Ipogmadotophi popradim cn
10 steroid abuse,

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Studies have shown that faking an oral amabolic steroid wih food mmy decrease is
bioavaiabilty. This s caused by the fit-soluble mature of seroid hormones, which can allow
some of the drug o dissohve wilh undigested dictary fa, reducing s absorption from the
gastrointestinal fract. For maximum utlizaton, oral forms of this steroid should be taken on
anenpiy stomach.




Early prescribing guidelines for Stenediol recommend a dosage of 25 mg given 2 to 5 times
per week by oral, buceal, or intramuscubar route. For physique- or performunce-enbancing
purposes, a typical dosage i in the range of 25-50 mg daily for the oral form, and 200-400
mg e week with the injectable In order to keep blood leves more even with he injectable,
itis generally adminstered once every three to four dzys Cyeles generaly bt for o more
than 6 to 8 weeks, in an effort to miinize hepatotoxiciy and strain on the fver and
Choksrel sabes Ths el of s & suficers b modese ins in muscle size and
strength, which may be accompanied by a low kevel of water retention.

Whi it rmy be possibk: to use methylandrostenediol aone for muscie-buikding purposes, it
s most ofien combined with other anabolks for a stronger cfieet. Combined with Deca-
Durabolin® or Equipoisef®, for exanple, measurable giins of hard muscle mass, wihout an
extreme level of water retention, may be noticed. This is the general conpositon of most
Austraan vet_blends thatinchude” methylandrostencdiol When looking for a more
in nuss, a stronger androgen such as testosterone may be added. The
resuling ggowth can be quite exceptional, but the user will o have to deal with a mxh
sronger set of estrogenic side effets. The drug sometimes ako combines well wilh non-
aromatizing anabolis such as Winstrol®, Primobokin®, or oxandrolone. The result here
shoukd be a more pronounced efieet on muscle hardness, with a moderate gain of sold kean
e,

Administration (Women):

Early prescribing gidelines for Stenediol recormend a dosage of 25 mg given 2 10 5 times.
per week by oral, buccal or ntramuscular route. Methylndrostenediol s generally not
recommended for women for physique- or performance-enbancing puposes due 1o is
androgenic nature and tendency (o produce virizing side effects.

vailahilit:
Pharmaceutical preparations containing mehylandrostenediol remain scarce. Tn

some of the remining products and changes in the gobal phammceutical market, we have
made the following observations

‘The only place where this steroid is still produced in an volume is Australia, where a number
of veternry preparatos sl nche methandriol inthe bes. These products are arely

teroids inthat county.
Metribolone (methyltrienolone)

Androgenic 6,000-7,000

Anabolic 12,00030000

Standard i)

Chemical Names 17alpha-methyl-17beta-

hydroxyestra-4,9,11-triene-3-one
17alpha-methyl-trenbolone
none

Activity no data availabl

Descriuti

Methyrienolone is one of the strongest oral anabolic sieroids ever produced. This agent i a.
derhvative of rerbolone (trienolone), which has been c-17 alpha alkyhied to allow for oral
administration. This modification has created a steroid that is sigificantly stronger than is
pon-methyhied cousin. lis poency has been measured to be anywhere fom 120-300 fines.
geater than that of methykestosterone, with greater dissoction between anabolic and
androgenic cmm 35536 Mﬂbgam for milligram methylrienolone i a lmrc active steroid

market, as it as .S per
e Stons e STt T s B oo it o 2 e b




however, which has livited its modem use 1o that of kboratory research only.
History:

Methylrienolone was first described in 196557 It was immediately identified as an
extremely potent anaboli agent, fr more potent than the commercialy avaiiable agerts of
the time. In spite of s high relatve activiy, however, methylrienolone hes seen very limied
use in humans. It was wsed clinally during the late 1960's and carly *70's, most notably in
the treament of advanced breast cancer. Here, its exceedingly strong anabolic/androgeic
action helps the drug counter the local efiets of endogenous estrogens, lending it some:
effcacy for slowing or even regressing tumor growth. Such application was ot long lived,
however, as more realitc evaluations of the drug’s toxicty soon led to its abandonment in
human medicine.

By the mid-1970's, methykrienolone was becoming an accepted standard in non-hurman
research studics, particularly those pertaining o the study of the androgen recepor activiy.
For this pupose the agent s very well suited. s sheer potency and resistance o serum-
binding proteins makes it an excelln in-vito recepor-binding standard fo compare other
agents to. Being so resisant to metabolsm, active methylrienolone mefabolics are ako not
going to greatly interfere with the resuls of most experinents. Body fisues can neabolize
most steroids fary casily, which means that even incubation studies can be compliated with
the question of what s causing a particular effec, the steroid or onc of its unidentifed

bolcs. This is much kess of an issue with methylrenolone. Today, methylrienolone:
remmins an agent of research use only

How Suppli
Methyrienolone i not avaiiable as a commercial agent.

Structural Characteristics:

Mehylrienolone is a moified form of mandrolone. It differs by: 1) the additon of a methyl
gowp at carbon 17- alpha 10 protect the homone during oral administration and 2) the
introduction of double bonds at carbons 9 and 11, which increases its binding affity and
slows its metabolism. The resuling sterokd i signiicantly more potent than is nandrolone:
base, and displays a much longer half i and lower affinty for serum-binding proteins in
comparison. Methykrienolone chemically diffrs from trenbolone orly by the addiion of a
mehyl growp at c-17. This akleration changes the activity of methylrienolone considerably,
however, such that this agent shoukd ot siply be considered an oral form of rerbolone.
Side Effects (Estrogenic):

Methylrienoone is not aromatized by the body, and s not measurably estrogeric. It i of
o, however, that methylrienolone displays signiicant binding affny for the progesterone
receptor. 538 The side effects associated with progesterone are similar to those of estrogen,
il e ok bt ofesutronepesction b e of Bt
storage. Progestins akso augrent the stiuiatory efféct of estrogens on

gowth. There appears to be a strong synergy between these two homnes here, o
o mihtevenoceur i the e of progetis, wibout excesive estogen kel
“The use ofa which inhibits of this disorder, s offen
suffcknt aused

Side Effects (Androgenic):

Although chissifled as an anabolk: steroid, androgeric side effeets are still common with this
substance. This may inchde bouts of ol skin, acne, and body/ficil hair growth.
Anabolic/androgenic steroids may also ageravate muk pattem hair oss. Women are ako
wamed of the potentil virlizing efects of anabolic/androgenic steroids. These my inchde a
deepening of the voice, mensinal imegubaries, changes in skin texture, fickl hair growth,
and clioral enlargenert. Addiforaly, the 5-alpha reductase enzyme does not metaboliz:
mehylrienolone, so s reltive androgeniciy i not affected by fiesterile or dutasteride.

Side Effects (Hepatotoxicity):



firenojone 1 4 C1 /~apia alkyEed COMpOUNG. 111 AKEFALON PROLECTS 1he drug rom
deactiaton by the ver, allowing a very high percentage of the drug enty o the

C17-alpha alkyhted ferokls
canbe epaotoxt. Probngd o fighexponze ay sl i e darug. nre poviied
p. It adsabe fo vs

o el to monorer et and veral e, ke of 1. akybted Seroks
commonly imited (0 6-8 weeks, inan effort to avoid escalating iver strain

Mehylrienolone is an exceedingly poten oral steroil, with a very high level of resistance to
hepatic metabolism. This makes methylrienokone exceedingly iver-toxk, prechling is wse:
a5 a prescription agent at thi tie, in any part of the workl. Studics published from the
University of Bonn Germany back in 1966 make this very clear. 33 In fact, at this time
researchers had deemd this the most ver-toxic steroid (o ever be studied in humans,
summing up their findings well when stating:

“Methylrienolore... which is oraly active as an anabolic agent in a dose kss than 1.0 mg
per day in nommul aduis s been tested with regard to fs influence on fier finction. As
measured by muple parameters (BSP retenton: fotal bilubin: activies of ransaminases,
alkaline phosphates and. cholinesterase in serunt activity of proaccekerin in phsi)
methylrienolone tumed ou to be very active as to causing biochemical symploms of
intrahepatic cholestasis. ..{hus methylrienolone at present being the most “hepatotoxic”

steroid.”

“The use ofa ver detoxdfcation supplement such as Liver Stabi Liv-52, or Essentile Forte
is advised whike

ide Effects (Cardiovascular):

i c i “Thisinchdes
a tendency to reduce HDL (o0d) cholesterol values and inerease: LDL (bad) cholesterol
valoes, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arteroscleross. The relaive impact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. injectable), type of steroid
(aromatizable or non-aromatizabl). and level of resistance to hepatic metabolism Allhoy

ot exesiel sudd s e ol o, h.ghrclmm. pon.ncy, and mn—amrmuzablc

of

s and increasing atherogenic rik. Ambolm/andmg:m okl ey ako adrsely
affeet blood pressure and trighverides, reduce endothelial relaation, and support left
ventricularhypertrophy, all potentally increasing the risk of cardiovascular disease and
myocardial infrction

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and minimize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing wit fish ois (4
ams per day) and a natural chokesterolantioxidant fornuia swch as Lipid Stabil or a
product with comparable ingredierts i also recommended.

Side Effects (Testosterone Suppression):

Al anabolc/androgenic sieroids when faken in doses sufficent o promie muscke gin are

expected to suppress endogenous testosterone production. Without the intervention of

testosterone-stimating substances, testosterone kevels shoukd retum to nomal within 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
3 ntervention.

to steroid abuse,

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of his book.

Studies have shown that faking an oral ambolic steroid wih food my decrease is
bioavaikbily. 0 This s caused by the fit-soble nature of sterokd hommnes, which can
allow some of the drug to dissolve with unligested dictary fit, reducing its absorption ffom
the gastroiniestinal tract. For maximum uilzation, methykrienolone shoud be taken on an
emnt stomach.



Administration (Men)

Methylrienolone is no longer wsed in clical medicine due 10 an umaceeptable kvel of
hepatotoxicity. This agent is gencrally not recommended for physique- or perfomance-

s for the same reason s use need 10 take i
level of lier toxiciy very seriously. At the very kast, routine blood fests shoukd be
conducted to ensure the agent i ot imparting danage. Drug duration shoukl also be very
limited, preférably (o 4 weeks of use or less. The reiive potency of methykrenolone &
extremely high, requiring doses as lite as .5 millgram per day. Is effective and tokerable
range is usually considered to be .5 to 2me per day. Dianabok-type doses of 20-30 me daily
are completely wnhinkable, and should never be attempted. Again, this is an extremsy toxic
steroid, and all good advice woukl say to avoid it Any one of the many commercially
availble steroids would be muxch safer choices

Administration (Women):

Methylrienoone is 1o longer used in clnical medicine due 10 an unacceptable level of
hepatotoxicity. This agent & not recommended for women for physique- or perfomnce-
enhancing puposes due to its extremely strong toxicity and tendercy o produce virizing
side effects

Availability:

ne is not produced as a prescription steroid prodet i any part of the workL
‘With the rapid expansion of underground sterok! manufacturers, this agent has been rekased
as a black market designer compound. Those contenplating the use of underground forms of
methylrienolone shouid consider that such agens are being rekased for human wse without
any governnent approval or consideration o s saféty.

Miotolan® (furazabol)
Androgenic 7394
Anabolic 270330
Standard (oral)
Chemical Name 17-Methyl-5alpha-androstano
12.3-lfurazan-17beta-ol
Estrogenic Activity none
Progestational Activity o data available (low)
Descript

Fuazabol & an oral ambolic steroid derived ffom diydrotestosterone. This agent &
moderately anabol, with only mikd androgenic properties. This & no doubt due o the
modification of the steroid’s A-ring, which allows the steroid steture to remin stable and
bind receplors i muscle tisue bong enough o provide an ambolic benefil.
Didsioseron,inconparion, s poor o, quEky eboied sl e
extreme, and would more
cbscly resemble the qml:ly ‘owth of a mikd non-aromatizng anabole ke stanozolol or
drostanolone, instead of the watery bulk of a testosterone. For this reason, firazabol & most
ofien applied during cuting phases of raining, and by athltes in speed and weight-restrted
sports.

History:
Fuazabol was first described in 19655 The only modem phammceutical preparation of

record contaning fiazabol at ast known o rescarcher i the West, was Mioolan fiom
i s e Al i T s b 107V 2901




s g o

—
The agent el scarcely montoncd i the Wester mecical uemu:e and cors:quem, a
arcat deal of myth has come fo suround it e 1 sis this agent
i a very similr class o stanozbol, however, wilh both xm being moderately strong
anabolics with low androgenic activity. Aside from this, it is difficult to ascribe any drastically
unique traits to this drug.

Fuzabol was a popuar steroid armng Olypic amlem dumg the 1980's, when it was
quietly  not yet ilenified the agert, and
therefore could not test for . Dr. J:m: Astaphan, the physcm that acconpanied Ben
Johnson to the 1988 Olynpics in Seoul, mpmmdl) ‘was giving Johnson (and numerous other
athletes at the tine) firazabol, knowing the drug would not be detectable. It remains
encan ot ot vl e o i sl i D Asepen gy
denied giving his athetes. Within two years, methods for the detection of firazabol in u
e publsied, srmedetcy cliviwti any ake i agent Brmery posceseed 2 a S6rok
undetectable to drug screeners.

“Today, firazabol i very scarcely known to bodybuiklers. The Miotokan brand fiom Japan
was discontinued muny years ago, and no pharmaceutical preparation containing firazzbol

been known to exist since. The drg is occasionally located on the black market,
however, due to the fict that i it stil produced in bukk (as a raw muteril for product
mnicturing) in As. From there i & obtained by wlerground steroid munuficturing
operation i the West, and produced into oral tablets and capsules. Curently the actual
nunber of products conaining furazabol & small, akhough could easiy be expanded if
market demand for the agent ncreases. It remains unliely that an actualpreseription product
contaning this steroid wil ever be seen again

How Supplied:

Furazabol i no longer avaikible as a prescripton drug preparation. When skl it cam in the
formoftablets contaiing 1mg of teroid.

s a

Fuzabol i a modified form of ditydrotestosterone. It difers by: 1) the addiion of a methyl
oup at carbon 17-alpha, which helps protect the homone during oral adminstration, and
2) the attachment of a firazan group to the A-ring, replacing the normal 3-keto group. When
viewed in the fight of 17-alpha.methyldirydrotestosterone, the A-ring modification on
firazabol seems to considerably increase its anabolic strength while reducing it reftive
androgeniciy.

Side Effects (Estrogenic):

Furazabol i not arontized by the body, and s not measwably esirogeric. An antiestrogen
3 ot sy wben s i s, a5 oot hnkd o be 8 conoem e
among sensitive individuals. Since estrogen s the usual culprit with water retention, ths
steroid instead produces a kean, qualty look to the physique with no fear of excess
subcutancous i retention. This makes i a fivorable steroid to use during cuting cycks,
when water and ft etention are mujor concers

Effects (Androgenic)

Alhough clissiied a5 an amabolc steroid, androgeric side eficts are still possible with this
substance, especilly with higher doses. This may inchile bouts of oy skin, acne, and
bodyificial hair growth. Ambolic/androgenic steroids may also agzravate male patter hair
loss. Women are wamed of the potental viizing effecs of anabolicandrogenic sterokls.
These may incide a deepering of the voice, mensinal ieguiriies, changes inskin textue,
facial hair gowh, and clioral enkrgement. Fuazabol s a steroid wih rebtively low
androgenic activty reiive to s tisue-buiding actions, mking the threshold for strong
androsric side efcts conparably ighr un wih more androgeic agents suh o
testosterone, methandrostenolone, o fuoxymesterone. Note that firazabol is unfiected by
e - reducase ne o s b adogericey S ot afbced byt comrert
use of fmsteride or dutasterde.

Side Effects (Hepatotoxicity):



Fuazabol s a cI7-apha akyhted compound. This aleration protects the drug ffom
deactiaton by the ver, allowing a very high percentage of the drug enty o the
C17-alpha alkyhted steroids
an be hepatoton. Proloned origh exposi may s v dam. Inare priviied
p. s advisable to visita
em.h eycl to moritor fver finction and overal heah.Intake ofc17-aphn alkybied steroids
commonly imited (0 6-8 weeks, inan effort to avoid escalting iver sirain

“The use ofa iver detoxifcation supplement such as Liver Stabi, Liv-52, or Essentik Forte
s avised whik taking any hepatotoxic anabolc/androgenic serokls.
Side Effects (Cardiovascular):
“This inchdes

a tendency 1o reduce HDL (00d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of

sclerosis. The relative impact of an anabolc/androgenic steroid on serum lpids &
dependant on the dose, route of admistration (oral vs. njectable), type of steroid
(aromatizable or nor-aromtizable), and kevel of resistance to hepatic metabolim. Furazabol
Tas a strong effect on the hepatic management of cholesterol due to s on-aromatizable
naure, stuctral resivance 1o fver breakdown, and roue of administration.
Anabolic/androgeric steroids ray also adversely affeet blood pressure and trighcerides,
reduceendothelil relaxation, and support left ventricular hypertrophy, all potentilly
increasing the risk of cardiovascular disease and myocardialinfirction

Note that firazabol s offen mistakenly described as a steroid with wique beneficial
choleserok-lowering effcts. Such statererts usually muke reference of studies conducted in
the early 1970's, which examined the lipid-lowering effects of the agent. 2 Such a position,
however, kicks a modem perspective of the drug To draw a paralll. during the early
1970's there was research done on oxandrolone, demonstrating a lipid-lowering effect. >
Upon closer inspection, however, it was shown that oxandrolone tends to lower HDL.
(g0od) cholesterol, increasing the HDL-LDL ratio and atherogenic risk. General cholesterolk
Jovering applors r e drg et mired. T s & ne f bl Sone
have gone So far as to recommend this steroid to those with high cholesterol! Such wse
absolutely should be avoided.

To help reduce cardiovascular strain it i advised to mainiain an active cardiovascular
exercise progrm and miinize the intake of satrated fats, cholesterol, and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish oik (4
grams per day) and a natural cholesterolantioxidant formula such as Lipid Stabil or a
product wih conparable ingredients is also recommended.

All anabolc/androgenic sieroids when faken in doses suffien o promte muscle gt are

expected o suppress endogenous fesiosterone production. Wihout the intervention of

{estosierone-stinuiating substances, festosierone levels shoukd retum to normal wiin 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
ccesson. | oneed by .

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
Administration (Men):

An effective dosage of firazabol seems to begin in the range of 10-20 mg daily for men,
taken for no longer than 6 or 8 weeks. At this evel it seems to impart a measurable muscle-
buikling effet, which is usuall accompanied by it lss and icreased definion. Doses of
30 mg per day or ers oy s e ol potl of e i, bt o e
expense of reater nstead, b

firther entunced by the addifon of an myecmble anabolic such as Deca-Durabolin® or
Equipoise®, In this case, the combination should provide a noteworthy gin of sold, qualiy
mscle mass wihout a loss of definifon due to water retention. We coud aemately e a
more potent arommtizzble androgen such as testosteronc. althoush here the ains mav be




accompanics by some level of water retention, and potentially a decrease in miscle
definiion.

Inthe athltic arera, an effetive oral daly dosage would fll inthe range of 2-5 me. taken in
cycks lasting no more than 4-6 weeks to minimize the chance for vrization. As with all
sterokls, virlizng side effects are st possible in women, but rerain rare with conservative
dosing

Availability:

Fuzabol is no longer produced as a prescription drug product, akhough undergroud
preparations containing this sterokl may be located.

Myagen (bolasterone)

300
Anabolic 575
Standard (oral)

Chemical Names 17beta-Hyarony-7,17aph dimetnylandrost&-n-3-one
7

Estrogenic Activity high
Progestational Activity no data available

Dest

Bosterone i an oral anabolk steroid sincturally rehted to methylestosterone. It diffrs
only by the addition of a methyl group at c-7, which accouns for is given chemical an,
7,17-dimethykestosterone. The added c-7 methyl group mukes the actiy of s steroid fir
removed ffom methykestosterone, however, such that any direct conparson s diffcul to
justiy, For starters, bolasterone s a fairly potent steroid, measured in huran subjects to
have ice the anabolic ffect 34 This s in contrast to
ethyAesosierons, which § considrably s poten than metfardrosienobns, Désp
being a testosterone derivative, bolasterone is also much more ansboli than androgeric in
nature. At a given therapeutic level, it is much less likely to cause androgenic/vilzing side
effcts. It does have one strong simiariy to methylestosterone, however, which fes in the
fhct that bokaserone 100 i quit estrogeric. Both agents are, therefore, most appropritely
used during buking phases or training

History:

Bohisterone was first described in 19593 It was closely evaluated for anabolic and
androgenic effect approximately 3 years kter: %6 The drug was developed by Upjohn, and
sold inthe ULS. during the 1960’s under the Myagen brand name. It was mainly indicated for
the treatent of advanced breast cancer in women, although the agent was ako investigated
for is stimutory effeet on blood cells and is general anaboli (lean-tissue sparing) activiy.
Bolasterone was uimately a short-lied drug. disappearing from the ULS. market shortly
afer s release. By the 1980's, bolasterone had been out of commerce for so long that it
was all but forgotten among athletes. Alhough bolasterone is no longer produce, the drug
remmins lited in the US. Phammcopeas, suggesting it woukd not be impossible 10 see ths
agent for sak (kgally) in the U.S. again, perhaps under order by a private compounding
phanucy. The reemergence of an actual commercial boksterone compound, howeser,
remmins very unikely.

‘HowSupplied:
Bolasterone i o longer availble as  preseripton drug product



Structural Characteristies:

Bolsterone i a modified form of testosterone. It diffrs by: 1) the addition of a eyl group.
at carbon 17-alpha, which helps protect the hormone during oral adminitraton, and 2) the
introduction of a methyl group at carbon 7 (alpha), which inhibits 5-alpha reduction and shifis
the anabolic to androgenic rato i favor of the former. 7,17-dimethylated steroids also tend
10 be very resistant el
biological activty.
Side Effects (Estrogenic):
Bolasterone is aromatzed by the body, and is considered  highly estrogenic steroid due to
its comersion to 7,17- dinethylkestradiol (an estrogen with high biological activiy).
Gynecomastia may be a concem during treatment, especially when higher than normal
Atthe same time problem, causing
a nolabke loss of muscke definion as both subcutancous water retertion and fat evels buld.
To awoid strong estrogenc sile effects, it may be necessary 1o use an anti-estrogen such as
Nolvadex®. One may aliemately use an aromatase inhibitor like Arimidex® (arastrozole),
which is a nore effective remedy for esirogen control. Arommiase inhbitors, howerer, can
be quitc expensive in comparison to standard estrogen mainterance therapies, and may abo
have negtive effects on blood lpids.

Side Effects (Androgenic):

Alhough bokserone is chissifled as an ambolic sterokl, androgeric side effécts are st
possible with this substance. These may inhule bouts of il skin, acne, and body/ficil hair
gowth. Higher doses are more likely fo cuse such side efiects. Ambolic/androgenic
sterokls may also aggravate mule pattem hair loss. Women are additonally wamed of the
potential virizng effects of anabolkc/androgenic steroids. These may inclue a deepening of
the voice, mensinal imegubries, changes in skin texture, fickl hair growth, and clioral
enlrgenent. Bobsterone is wnfieeted by the S-alpha reductase enzyme, so its rebive
androgenicity s not affected by the concurrent use of fimsteride or dutasterile. Note that
studies administering 1mg and 2mg of bobsterone per day have shown no outward
androgenic side effects in chikdren and hypogoradotrophic ks, a5 would be characterized
by public hair growth, genital changes, voie changes, and acne. Higher doses remin kely
0 induce androgenc efects. Bobsterone is consilered o have  comparable ratio of
fect

Side Effects (Hepatotoxicity):

Bosterone s a c17-alpha alkylted conpound. This akeration protects the drug fom
deactivation by the liver, allowing a very high percentage of the drug entry o the
Joodstream C17-alpha alkybted steroids
canbe hepatotone. Prooged o igh exposure el nfer danuge In are isiances
p. It adviable to visita
oy cycle to monior e fincton and overall healih. Inake of ¢17-alpha alkykted serods

demonsirated a tend toward icreases in serun alalie phosphatase (o murker of ler
stress), although effects onthe liver

“The use of a liver detoxification supplement such as Liver Stabil, Liv-52, or Essentiake Forte
s advised whik taking any hepatotoric arabolic/androgenic serods.

ide Effects (Cardiovascular):

“Thisinchudes
a tendency to reduce HDL (good) chokesterol values and increase LDL (bad) cholesterol
vakues, which may shiftthe HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admitration (oral vs. inectabk), type of steroid
(aromatizable o non-arormiizabl), and knel of resitance to hepatic metabolism
Bolasterone: has a sirong effet on the hepatic mumagement of chokesterol due 1 isstnctural
resistance to lver route of admi steroids may




also adversely affect blood pressure and triglycerides, reduce endothelial relaxation, and
support ket ventricular hypertrophy. all potentilly increasing the risk of cardiovascular
disease and myocardil infarction. Studies adminisering 1mg and 2mg of bolsterone daily
for 6 weeks to 27 patients have demonstrated a trend toward increased serum cholesterol.
Abhough no HDL and LDL breakdown was provided. it can be assuned based on the
structure and route of administration that bolasterone significanty shified the ratio of these:
—— oo © 1 0

To ek rkee cacnecrr s & & ikl 10 st n s oo

xerche progam and minimize the iake of satwated fis, choksterol and sinpke
Crbohycies at al fnes dung actve AAS administration. Supplementing wih fish ois (4
gams per day) and a miwal chokesterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingredins s also recommended.

ide Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent 10 promte muscle gin are

expected o sppress endogenous festosterone production. Whout the intervention of

{estosterone-stimulating substances, festosterone levels shoukd retum to normal within 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
3 nlervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Studies have shown that taking an oral anabolc steroid with food may decrease is
bioavaiabilty:*#7 This is caused by the fit-sohibke nature of steroid hormores, which can
allow some of the drug to disolve with undigested dictary fit, reduwing s absorption fom
the gastrointestinal tract. For maximm utlzaton, this steroid shoud be faken on an empiy
stomch.

Administration (Mes

Clinkal stuies have demonsirated that sigifcant nitrogen retention and weight gain can be
induced with a daily dosage of 1-2mg per day. In the athetic arem, doses of 2-5 m daily
seem to be most reasoruble, faken i cycles kating o more than 6-8 weeks in lengih to
minimize. hepatotoniity. This level is suffcient for sirong increases in muscle size and
strength, although such gains wil kely be accompanied by sigificant water retention.

Dot widely used with worne ‘When applid, it was most
ol e 4 econdary et din noperble b incer, when tir hersps
Tave fied 10 produce a desirable effeet, The dosage used for this application would be as
high as 10 mg per day, a kevel that bas caused signiicant virzation among patients.
Bobsterone s gencrally not recommended for women for physique- or performance-
enlhancing purposes due to is very strong nature and tendency to produce virlzng side
effcts.

Bohstcrone & 0 ongerproduced a2 prsrion g, g il o dergrond
aboratories have taken to seling this materia

Nebido (testosterone undecanoate)

100
Anabolic 100
Standard Standard




Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one

Estrogenic Activity moderate
Progestational Activity low
Description:

Nehwku’k‘, s an injectable steroid that contains testosterone undecanoate, a very slow-acting
ester of testosterone. This s the active diug that i used in Andriol, but i that case it s part
o ont ‘medication, not an injectable. Nebido is being murketed as a replacement for
established injectable testosterone products ke Deatestryl®, Depo-Testosteronc®, and
Sustanonf®, which are actually much fister acting in comparison. It is designed o offer a
much s frequent injection schedul, and, therefore, mich greater comort for the patien.
Nebido s a drug developed uxler a similr focus as testosterone bucichite, which is another
very slow-acting injectable ester of testosterone.

History:

Nebilof was devloped by tenetonl gt Shing AG, Germr (v By It it
surficed as a prescripion drug in Finkind and Germuny in October and Noveber of 2004,
respectively. Within a year it had been approved for sale throughout Europe. Schering/Bayer
Tas since also brought this product to Mexico, Brazi, Argentin, South Afiica, Colonbia,
Korea, Veneaweh, and various countres in Eastemn Europe (86 countres in total). In July
2005, the U.S. phammceuticals fimm Indevus purchased the rights to murket Nebido uxler
the Aveed trade nam. The FDA has since held up UsS. approval of the drug, howener,
focusing on a small number of adverse reports in Germany. These specifically imolve post-
injection anaphykictic reactions and pulmorary oil microebolism. Most of these reactions.
are fikely not due 10 a problem with the drug iself,but incorreet administraton of the high-
vokme injection. Future approval in the ULS. i expected, but uncear.

Nebido® was described by Schering as being the, “fist long-acting injection for the
treatient of make hypogonadism ™ This may be a matter of perspective, s other skow-acting
esters do exit. Schering. however, s taking the lead to murket in most regions. The
applications for Nebido® are extremely narrow; being approved for use in men as a long-
term treatment option for low androgen kevels only:. It not lsbeled for use in women, or in
males for other uses. Given the growing acceptance of androgen replacement therapy, and
the comfort advantage that Nebido® seems 1o offer make homone rephcement therapy
patients (esters ke enanthate and cypionate generally require between 13 and 26 injectons
per yeu, & sy very we beson:  doniin stotror: rodict £ e s 0 o,
e ke Bayer.

‘How Supplied:
Testosterone undecancate (inection) & avaikbke in various hunan drug markes. Al
roducts (Nebid 250 mgii of steroid dissolved in oi: packaged in 4 ampules

containing 1,000 mg of steroid intotal

Structural Characteristics:

Testosterone undecanoate is a modified form of testosterone, where a carboryle acid ester
(undecanoic acid) has been attached o the 17-befa hydroxyl group. Esterified fors of
festosierone are kss polar than fice testosterone, and are absorbed more skowly from the
area of injection. Once in the bloodsiream, the ester s removed to yiek fee (active)
testosterone. Eterified forms of testosterone are designed to prolong the window of
therapeutic effect following admiisration, allowing for a ks frequent inection scheduk:
compared to njections of fiee (unesterified) sterokl. Nebido® & designed fo mmintain
physiological levels of testosterone for up to 14 weeks affer injection

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen swithetase) enzvime is resnonsible for this metabolism of testosterone. Flevated



estrogen leveks can cause h as increased water retention, body fit gain, and
‘gymecomusta, Testosterone is consilered a moderately estrogenic sterokl. An ant-estrogen
such as clomiphene cirate or tamxifen citrate may be necessary to prevent estrogere side
effets. One may alternately use an aromatase nhibitor like Arimidext® (anastrozok), which
more eficienly controls estrogen by preventing its syrthesis. Aromutase ishbiors can be
quite expensive in comparison (o aniiestrogens, however, and may ako have negitive
effets on blood lipids.

Estrogenic side efects will oceur in a dose-dependant mamer, wilh higher doses (above
nomal therapetic kevels) of testosterone more likely o requie the concurrent use of an ant-
estrogen or aromutase nlibitor. Since water retention and loss of muscle defintion are
common with higher doses of testosterone, this drug is usally considered a poor choice for
dieting or cuting phases of training. Its moderate_estrogeniciy makes it more ideal for
buking phases, where the added water retention wil support raw strength and muscle size,
and help foster a stronger anabolic environment.

Side Effects (Androgenic):

Testosterone s the primary male androgen, tesponsble for inaining secondary malk:
sexul characteristics. Elevated levels of testosterone are likely to produce androgenic side
effects inchding oily skin, acne, and bodyfacial hair growth. Men with a genetic
predispositon for hair loss (androgenetic alopecia) may notice accekrated mule pattem
balding Those concemed about hai loss may find a more comfortable option in nandrolone:
decanoate, which is a comparably less androgenic steroid. Wonen are wamed of the
potential vilzing eficts of anabolivandrogenic steroids, especially with a strong androgen
such as testosterone. These may inchude deepening of the voice, menstnal imegubrites,
changes in skin texture, ficial bair growth, and

In androgen- responsive farget tissues such as the skin, scalp, and prosiate, the high rekive
androgeniciy of estosterone s dependant on s reduction to dihycrotestosieron (DHT)
‘The S-alpha reductase enzyme s responsible for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inibior such as fiasteride or dutasteride will nterfere
wilh ste-specific potentiation of testosterone action, lowering the fendency of testosierone
drugs to produce androgeric side efiects. It is important to remember that ansbolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic properties is not possibk, even wilh
total 5-alpha reduxctase inibition.

ide Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efects; iver toxicy i unlikely. One study examined
the potential for hepatotoxicity wilh high doses of testosterone by adminsering 400 mg of
the hommone per day (2,800 mg per week) (o a group of make subjects. The steroid was.
taken orally so that higher peak concentraions woud be reached i hepatic tissues.
compared o intramuscubr injections. The hormone was given daily for 20 days, and
produced no significant changes i liver enzyme vabes incheing serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. >

ide Effects (Cardiovascular):

“Thisinchudes
a tendency to reduce HDL (good) chokesterol values and increase LDL (bad) cholesterol
ek, il o il o HDL o L. b . diecson it e g sk of
arteroscleross. The rekiive impact of an ambolic/androgenic steroid on serum lpids

Gependnt o e dose, rous of adminsaton (oral v sjciabk), ype of serokl
(aromatizable o non-arormiizabl), and kncl of resistance to hepatc metabolism.
Anabolic/androgeric steroids mmy ako adversely affect blood pressure and trigheerides,
reduce_endotheil relowton, and support efl ventrcubrhypertrophy all potersially

disease and

“Testosterone tends (o hrve a mch kess drammtic inpact on cardiovascuar risk fictors than
synthetic steroids. This is due in part o it openness o metabolim by the fier, which allows
it to e less effect on the hepatic mumgement of cholesterol The arommtization of
testosterone to estradiol ako helps to mitizte the negative effets of androgens on serum



Siicaly, st ofet on HDL chokterol e 13 wacks, but vhen (aken i
aromatase inhibitor a strong (25%) decrease was seen’® Studies using 300 mg of
testosterone ester (enanthate) per week for twenty weeks wihout an arommtase inibitor
denonstrated only a 13% decrease in HDL cholesterol, whie at 600 mg the reduction
reached 21%5' The negative inpact of aromatase ihibition should be taken into

Due to the positive influence of estrogen on serum lpids, tanwxifen citrate or clomiphene:
cifrate are prefemred to arontase ihbitors for those concemed with cardiovaseuiar heakh,
as they offer a partial estrogenic efféet n the fiver. This allows them to pot inprove
pid profles and offset som of the negative efiects of androgens. With doses of 600 m o
Jess per week, the inpact on pid proifile tends to be noticeable but not drantic, making an
anti-estrogen (for candioprotective puposes) perhaps umecessary. Doses of 600 mg or kss
per week have ako faikd to produce siaistically significant changes in LDLVLDL
cholesterol, trigycerides, apolipoprotein BAC-III, C-reactive protein, and insulin sensitity
all indicating a relatively weak impact on cardiovascular risk factors.®2 When used in
moderate doses, njectable testosteron: esters are usually considered o be the safest of all
anabolic/androgenic steroids.

o e rchee vk st & dvied to mubtan an cthe cafovusuk
exervise program and mininize the itake of saturated fits, choksterol, and sinple
carbohydrates at al times during active AAS administration. Supplementing wit fish ois (4
grams per day) and a natral chokesterolantioxidant fornuia swch as Lipid Stabil or a
product with comparable ingredients i alo recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected to suppress endogenous testosterone producton. Testosterone i the prinary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil, h'kew'se, have a strong effect on the hypothalanic reguation
of natural steroid hormones. Without the intervention of testosterone stinuilating substances,
testosterone evels shoukd retum to norvel within 1-4 months affr the drug has fully cleared
the body. Note that prolonged o
steroid abuse, necessitating medical ntervertion.

The above side effects are not inclusive. For more detailed discussion of potential side

ffects, see the Steroid Side Effects section of his book.
Administration (General

Due to the large injection vohue, prescribing gidelines recommend that each injection be
given showly. faking approximately 60 seconds to adminiter the fll 4mi dose. Nebido®
should always be injected decp inthe ghteal muscke

Administration (Men):

To treat jency, the prescrbing gidelnes for testosterone. wndecanoate
(Nebido®) call for a dmag of 1,000 mg (4mi) every twehe weeks. Therapy is usully
iniated with a loading phase, which requires that the second injection of 1,000 mg be given
at approximaely the six-week mark. For bodybuiding purposes, supraphysiologieal (rather
than physiological) hormone levels would require ijecting the drug on a more regubr basis.
“The most logeal protocol woukl be to adminster a 4ml inection of Nebido every 2-4
weeks, for g 0f 250-500 mg of A
dhiskevel one coukd expet results very much i fne with other testosterone esters, albet with
a lss ffequent injection schedule. The onset of action may, however, be much slower with
Nebido. Some may opt to begin ther cycle wilh a fister acting ester, such as enanihate or
cypionate, which woukd allow testosterone evels 10 reach ino supraphysiologial ranges
sooner. Testosterone s ulimtely very versatie, and can be combined with many other

Administration (Women):

Tostosterone ot This dmo.




s not led for wornen for physique- or performance. s
Srong o e, ndency 0 prodice el s elEes, g vy dow 45
charactristics (muking blood kevels diffiult o corirol).

Testosterone undecanoate increase
product. It s presently approved for sake in 86 countries worklwide. In reviewing some of
the more popular products and changes on the global phamceutical markee, we have made
the folowing observations.

‘Nebido gained approval for Europe-wide sals in 2005, The product s has since ditributed
thvoughout Furope, and is widely avaiable inthis region.

Indevus, a subsidiary of Fndo Phamaceuticals, has continved to push for FDA approval of
Aveed i the United States, but such approval has not yet been granted.

Nilevar® (norethandrolone)
2255

Anabolic 100-200
Standard (oral)

Chemical Names  17alpha-Ethyl-7beta-hycroxyestr-d-en-3-one
17a-cthyl-19-nortestosterone

Estrogenic Activity high
Progestational Activity high
Description:

Norethandrolone is an anabolic steroid closely relted to nortestosterone (nandrolone) in
structure, The activy of this steroid s that of a mid to moderate oral anaboli seroid, which
s accompanied by distinguishable androgeric and estrogenic components. Alhough this
steroid s essentiall nendrolone modified (akylted) to ke oral dosing viable, it cannot be
Tooked at sinply as an oral allemative to Deca-Duraboliv®. Most notably, the greatly
increased_estrogenicity cawsed by 17-akyhtion mukes norethandrolone much_more
problematic when trying to buid quality (lean) muscle mass. In admiistering an effective
amount of steroid n terms of muscle growth,the user has to deal with much more in terms of
estrogenic side effects. The muscle accunulation with norethandrolone is also going (o be
acconpanied by a high level of water and (tkely) it retenton, not the quality muscularity
nomully associated with nandrolone decanoate.

History:

Norethandrolone was first described in 1954.5% It was developed into a medicine by
Searke, which ntroduced i nfo the ULS. prescription drug market under the Nievar brand
name during the ke 1950's. The drug was origially sold as an oral tabket, an oral solution
(with dropper bottk), and an injectable sohtion (in 25 mg ampuks). The kiter form of
norethandrolone fes been out of commerce for so long that fw remember it was once ako
given by injection. Nikvar was prescribed for a variety of llnesses that were benefied by a
protein sparing ansbolic agent, Lited indications inchxled preparation for and recovery ffom
sungery, severe or prokonged ilness, anorexia nervosa, severe bums and traum, decubinss
uleers, osteaporosis, bone fiacture healing, gastrointestinal disease, prolonged corticosteroid
adminisration, and various forms of nalnourishent in aduls and chilren.

Norethandrolone uitely saw only imited success as a prescription anabolic agent. It did
make its way to Ewope and certain other murkes, but not widely. The drug was an early
functional arabolic, displaying more tissue-buikling propertes than androgenic effect. But it
ako remained an acent with a troubline estrogenic side. This eventallv led to



norethandrolone being passed over clically Tor more refined compounds as they becane:
avaibl. Searke decided to discontim the sak of Nikvar inthe U.S. during the 1960's, and
instead began focusing energes on its newer, more strongly anabolc, and non-estrogeni
steroid oxandrolone (sokl as Anavar). Most other mrkets carrying norethandrolone, ciher
by Searle or other companies, soon began losing this compound as well. Today, this drug s
avaikble on a fimted bass, most notably in Australa where it remains viable on the
veterinary drug market.

sa lect . C dosage may
vary by country and manuficturer, but typically contain 5 or 10 mg of teroid per tablet
s o dics:

‘Norethandrolone is a moified form of randrolone. It difers by the addition of an ethyl group
at carbon 17-alpha to protect the hormone during oral adiristration.

‘Norethandrolone is aronmtized by the body, and converts to a synthetic estrogen with a high
level of biokogical activity (17alpha-ethykestradiol). As a resul, it is a highly estrogenic
steroid. Gynecomastia s offen a concem during treatmert, and may present ielf quite early
into a cycle (particularly when higher doses are used). At the same time water retention can
becone a problem, causing a notable loss of muscle definiion as both subcutancous water
retention and fit levels buld. Sensitive individuaks may want to keep the estrogen \mdel
ntrol with Nohvadex®, One

romatse nbior ke Armidext (amsromk), Whieh & 8 more e remedy for
estrogen control. Aromuiase biors, however, ca be e expesive in comparson (o
standard therapies, and may ako d lpids.

It is of note that norethandrolone has some additional activity as a progestin in the body.
“The side effects associted with progesterone are simir o those of estrogen, inchding
negative feedback ihbition of testosterone production and enhanced rate of fit storage.
Progestins ako augment the stimultory effet of estrogens on mammary tisue growth. There
appears 10 be a strong synergy between these two homones here, such that gyneconmsta
might even occur with the help of progestins without excessive estrogen levels being present.

The use of: which inibis the rponent of this disorder, s ofien
sufficiet to mitigate gyneconastia caused by orethandrolone.
Side Effects (Androgenic):

Although classified as an anabolc steroid, androgeric side effects are stll common with this
substance. This may inchue bouss of oy skin, acne, and_body/ficial hair growth.
Anabolic/androgenic steroids may also aggravate male pattem hair loss. Individual sensiive
to the androgenic effects of this sterokl may find a mikler anabolic such as Deca- Durabolin®
10 be more comortable. Wornen are addidorally wamed of the potential virizing effcts of
anabol/androgenic steroils, These may inchile a deepening of the voice, menstral
ivegulariis, changes inskin texture, fichl hair growth,

Not tha i g s (gt s sch s ki, sy s prosis, o
reiive  androgeniciy of _norethundrolone s reduced by s reduction
dinydronorethandrolone. The S-alpha reduciase enzyme: & responsible o s mubolion
“The concurrent use of a S-alpha reductase ihbitor such as fasteride or dutasterile will
interfere with site-specific reduction of norethandrolone action, considerably increasing the
tendency of the drug to produce androgenic sile cffects. Reduwiase inhbitors should be
avoided with this steroid i maintaining low relatve androgericiy & desied.

ide Effects (Hepatotoxicity):

Norstairons & .l -sbfa lyhied conpoun 1 akerton protcs e d o

deactiaton by the iver, allowing a very high percentage of the drug enry
ion. C17-alpha alkykted o

can be hepotorie. Prokongsd or high exposure may resul i fver danoge. Inrare nvame>




UGB UYSAKARL 1y UCVCIOP, 1 1S SUVISADRS W0 VS i PIYSAEM] PCTROKEA QLI
cach cycke to monior fver finction and overall healih. Inake of 17-alpia akykied steroids
s commonly fimited to 6-8 weeks, in an cffort o avoid escalating iver strain. Severe liver
complaions e o giem o peod e o with o pegl e ol

ic/androgenic steroids, although carmot. be exchuded with tis sieroid, especilly with
Hich dowes andorproloeed adminiraton prinds

“The use ofa iver detoxifcation supplement such as Liver Stabil, Liv-52, or Essentitk Forte
s avised whik taking any hepatotoric arabolc/androgenic serokls.

Side Effects (Cardiovascular)

c “This inchdes
a tendency to reduce HDL (go0d) cholesterol values and inerease: LDL (bad) cholesterol
valoes, which may shit the HDL to LDL balance in a direction that fivors geater risk of
arterosclerosis, The relaive inpact of an anabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable or nor-arommtzable), and kevel of resistance o hepatic metabolism.
Norethandrolone has a strong effeet on the hepatic mamagement of cholesterol due 10 s
structural resistance o liver breakdown and route of administration. Amabolic/androgenic
sterokls may ako adversely affect blood pressure and trighyceriles, reduce endothelal
reluaton, and spport f ek Iperopy, i potenly s e 5k of
cardiovascular disease and myocardial infirctio

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and minimize the itake of saturated fit, cholesterol, and sinple
carbohydrates at altimes during active AAS administration. Supplementing wit fish ois (4
ams per day) and a natural chokesterolantioxidant fornuia swch as Lipid Stabil or a
product with comparable ingredierts i also recommended.

Effe tes n):

All anabolc/androgenic sieroids when faken in doses sufficent o promie muscke gt are

expected to suppress endogenous testosterone production. Without the intervention of

testosterone stimuating substances, testosterone evels shoukd retum to nomal within 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
i 3 ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of his book.

stration (Gene:

Studies have shown that faking an oral ambolic steroid wih fod my decrease is
‘bioavaikability.*5 This & caused by the fat-soluble mature of steroid hormones, which can
allow some of the drug to dissolve with unligested dictary fit, reducing its absorption from
the gastrointestinal tract. For maimum utlzation, tis steroid should be taken on an ermpty
stommuch.

Administration (Men):

“The original prescribing guidelines for Nikvar called for a daily dosage 0f 20 to 30 mg. This
was 10 be adminitered on an intermittent bas’s, with the drug taken for o more than 12
concctre weeks. Thereatier a break of at keast 1 month was ik ey was

n used for physique- or perfomnce-enhancing purposes, the drug i o
el intermitently, with cycles usually asting between 6 and 8 gy k'ngl.h followed by
6-8 weeks off. A daily dosage of 20 to 40 mg i most conmon for such applications. This
level is typially sufficient for rapid gains in strengh and muscle mass (bulk). The high
estrogenicity it vakue in speed and cansingan
unvanted retention of water weight. When given by injection, the sane: miligam dosage i
recommended as when the drug i given orally.

Administration (Women):
“The original prescribing gilelnes for Nikvar nade no specil dosing recommendations for



wormen, although i did wam that androgenicity i likely on a high dosage. When used by

new muscle growth. Note that virlizing side efiects are stll sometines noticed at lower
doses,and need 1o be carefully examined for

Availabil

Phammaceutical preparations containing norethandrolone remain scarce, and are rarcly
diverted for black market sale. The only region of note where this compound is stil made i

Omnadren® 250 (testosterone blend)

Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity Tow
Description:

O 250 o orgrel i), s n bbesed e esosrove bend

ne esters: testosteronepropiorate (30 me);
testosterone pkﬂ)’]pmpk)mw (60 mg); testosterone ocaproate (60 me); and testosterone
caproat (100 ). Being a four-component testosterone blend, this preparation was most
commonly compared to- Sustanon® 250, Whik it did contain testosterone propione,

phenylpropionate, and isocaproate in the same strengths as Sustanon®, the bt ester s
diffrers. Tt vas a Sighty shorter-actng g, reking Onmadren® more arogus to
ester is one than Sustanon® 250.

Please ot tha there were even okler versions of Ormadren® g isohexancate and
hexanoate as the final two ingredients, which are simply different words for isocaproate and
caproate.

History:

Onmadrent® 250 was developed in Poland by Polfa during the years of Sovit control. s
fomation (original) i very similr to that of Sustanon® 250, barring the substiution of one.
of the component csters. This was likely done to avoid patent issues wih the intermationl
phanmaceutial giant Organon, which exchusively cortrold the global supply of Sustanon®
250. In clinkcal medicine, Ommadren® 250 was wsed most commonly fo freat adult men
suflring from low androgen kevel, ualy noticing syptoms of inpotence or hormol
disturbance of spermutogenesi. This diug was abo wsed on occasion to reat adolescerts
with delayed puberty, and breast or

he o of e 250 e the Pl b was dcortd i 1964, Tt
year, the newly privatized Polfy fim Jelfs, iy to
i that use a Polfa prefx as part of their rames. Jelf continued to produce Ot
250 for the domestic market, which remined availble without infermuption in the same:
famillar 5-pack of anpules (abeit wih a new company kibel and logo) for years afier
“Today, Jelfs continmes to market Ormadren® 250 in Poland, as well as in muny neighboring
murkets inchuling Russa, Ukraine, Kazakhstan, Usbekistan, Kurdistan, Kyrgyzstan,
Armenia, Moldavi, Latvia, Litnenia, Azerbajan, Georga, and Belans, however the
formulation has recently changed. All Onmadren 250 sol today caries the same cxact
formulation as Sustanon 250. This profil refers o the origial formuaton only, which i now
wavaibible workiwide.



HowS:

Ommadrent® 250 (origial formuation) in no longer availsble. When manufictured, i was.
supplid in 1 L ghass ampules containing an oy soluion; sokl n boxes of S ampuks.

Structural Characteristics:

Omadrent 250 cortain e of o (estoserone compounds, which where modied

acid est socaproic, and
caprofc acids)at the 17-beta hydroxyl group. Estrified foms of testosterone are kss pokr
than fee testosterone, and are absorbed more slowly ffom the area of njection. Once in the
bloodstream, the ester i removed 1o yiekl fee (active) testosterone. Esteified forns of
testosterone. are designed to prolong the window  of therapeutic efict. following
adminitration, allowing for a ke fequent injection schedule compared to injections of fiee
(unesterified) sterokl. Omradren® 250 is designed to provile a rapid peak in testosterone:
levels (24-48 hous afier injection), and maintain. physiologeal concentrations for
approxintely 14 days.

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosterone. Flated
estrogen levels can cause side effects such as increased water retention, body ft gain, and
‘gynecomastia. Testosterone is considered a moderately estrogenic steroid. An anti-cstrogen
such as clomiphen cirate or famxifen citrate may be necessary to prevent estrogeric side
effects. One may aktemately use an aromtase inhibitor ke Arimidex® (anastrozoke), which
more effcintly controls esogen by preventing is synhesis. Aromatase inibiors can be
quite expensive in conparison to anti-cstrogens, however, and may ako have negative
efects on blood lpids

Estrogenic side effects will ocur in a dose-dependant mamer, wilh higher doses (above
nomal therapeutic kveks) of testosterone more likely o require the concurrent use of an ant-
estrogen or arommtase inibior. Since water refertion and loss of muscle defintion are
common with higher doses of testosterone, this drug is uually considered a poor choice for
dicting or cutting phases of traning. Its moderate estrogeniciy makes it more ieal for

ulking phases, where the added water retention will support raw strengih and muscke sie,
and help foster a sironger anabolic emvirormen.

ide Effects (Androgenic)

Testosterone s the primary muke androgen, responsile for maintaining secondary mak
sexual characteristes. Elevated levels of testosterone are kel o produce androgenie side
effets inchding oly skin, acne, and body/fical hair gowth Men wih a genetc
predisposion for hair loss (androgenetc alopecia) may motice accekerated e pattem
bakling. Those concered about hair loss may fixd a more comfortabie option in nandrolone
decanoate, which is a conparably less androgenic sterokl. Women are wamed of the
potential virizing effects of anabolicandrogenic steroids, especially with a strong androgen
such as testosterone. These may include deepening of the voice, menstnal imegularies,
changes ficial bair growth, and

In androgen responsive target tisues such as the skin, scalp, and prostate, the high rektive
androgeniciy of estosterone s dependant on is reduction to diydrotestosterone (DHT).
“The S-aipha reductase enzyme s responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase infibitor such as fnasteride or dutasteride will terfere
wilh site-speciic potertiation of testosterone action, lowering the tendency of testosterone
drugs o produce androgeric side effeets. It is important to remember that ansbolic and
androgenic. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolic and androgenic properties is not possible, even with
total 5-alpha reductase inhibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efees; iver toxicty i unlikely, One study examined
the potential for hepatotoxicity wih high doses of testosterone by administering 400 mg of




the hormone per day (2,800 mg per week) 0 a group of male subjects. The steroid was
taken orally so that higher peak concentrations woud be reached in hepatic tissues
compared to inramuscuar injections. The hormone was given daily for 20 days, and
produced no sigificant changes in fiver enzyme values inclding serum abunin, bilrubin,
alanine-amino-transferase, and alkaline phosphatases. 356

ide Effects (Cardiovascular):

" o " This i
a tendency to reduce HDL (go0d) cholesterol values and increase: LDL (bad) cholesterol
vakues, which may shift the HDL to LDL balance in a direction that fivors geater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admiitration (oral vs. jectabk), type of steroid
(aromatizable o non-arormiizable), and knel of resistance to hepatic metabolism.
Arabolic/androgeric steroids rmmy ako adversely affeet blood pressure and trigheerides,
reduceendothell relation, and support lefl ventricular hypertrophy, all potentialy

Testosterone tends to have a much kess dramtic impact on cardiovascular risk fictors than
synthetic steroids. This is due in part o its openness to metabolism by the liver, which alows.
il 10 have less eficet on the hepatic management of cholesterol The aromatization of
testosterone 10 estradiol akso helps o mitigate the negative effects of androgens on serum
lipids. In one study, 280 me per week of testosterone ester (enanthate) bad a slight but not
statistially signiicant effcct on HDL cholesterol affer 12 weeks, but when taken with an
aronutase inhbitor a strong (25%) decrease was seen’ Studies using 300 mg of
testosterone ester (enanthate) per week for 20 weeks wihout an aromatase nhl'blm
demonstrated only a 13% decrease in HDL cholesterol, whie at 600 mg the reductio

reached 21%5% The negative impact of aromatase inhibition should be taken into

Due to the posiive inflence of estrogen on serum lipids, tamoién citrate or clomiphene:
ctrae are preferred to aromatase ihbitors for those concemed with cardiovaseuiar heakh,
s they offe a partial estrogenic effct in the fier. This allows them to potentally inpr
Tpid profles and ofset som of the negative efiees of androgens. With doses of 600 mg or
less of testosterone per week, the impact on fpid profie tends to be noticeable but not
dramatic, muking an ant-estrogen (for cardioprotective puposes) perhaps umecessary.
Doses o600 me or ks per week have abo fied to produce statistially significant changes.
in LDL/VLDL cholesterol, trigherides, apolpoprotein BIC-1II, C-reactive protein, and
insulin sensitivity, all indicating a v:huvely weak impact on cardiovasculr risk factors. 55
used d tobe the

When
safest of all ambohc/mdmgenx: wemhis

To ek ke cxcneenir s & & vl o nitnio . st carmsi

xercke progam and minimize the itake of satuwated fis, choksterol and sinple
oyt at all fres duing e AAS adinsration. Supplmeeing wih foh o (4
gams per day) and a mitwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with comparable ingrediets i alo recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gin are
expected (0 suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
“Testosterone-based drugs wil Hkewise, have a strong effeet on the hypothakic reguation
of mtural sterokd hormones. Wilhout the interyention of testosterone-stimuting substances,
testosterone levels shoukd retum to normal within 1-4 morihs of drug secession. Note that
prolonged hypogonadotrophic. hypogoradism can deelop secondary 1o sterokl abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.




Iestosterone propronate i offen regirded as & pamiul myecton. 11 1 due [0 the very short
carbon chain of the propioni ackl ester, which can be iiating to tisues at the sie of
injection. Many sensitive individals choose to stay away from this steroid completely, their
bodies reacting with 2 pronounced soreness and low-gade fever that may kst for a few days
afir each njection.

Administration (Men):

Depending on the applation. the prescribing gidelines for Omnadren® 250 call for a
dosage of 230 me (I anpule) o be njected every 3 to 4 weeks. Although active n the body

time, Omnadrent® 250 i wstally adminitered on a weekly bass for musce-
buiding purposes. This schedue will allow for the higher doses most cormmonly applied by
atietes, and more stable elevations in hormone level. The usual dosage among e athletes
s i the range of 250-750 me per injecton, taken in cycks 6 10 12 weeks in length. This
Jevel s suffcint for most users to notice exceptonal gains in muscle sz and strength. Some:
bodybuiders have been known to use excessively high dosages of thi drug (1,000 mg per
week or more), although tis practice s generally not advised due to the higher incidence of
side effcts. Testosterone is umately very versate, and can be conbined with many other
anabolic/androgenic steroids to taior the desired effect

Administration (Women):

Omnadren® 250 is rarely used with women in clinical medicine. When applied, it is most
offen used to treat inoperable breast or endometrial cancer. Ompadren® 250 & not
recommended for women for physique- or performance-enfncing puposes due 1o its
strong androgenic mature, tendency to produce virlzng side efiects, and slow-acting
characteristcs (making blood kevels diffict o control.

Availability:

“The original Onmadren 250 formuation is no longer avaikble. Jels continues to use the rade
me to market a sterokd produc, but it s now equivalent in makeup to Sustanon 250. See.
the Susianon 250 profie for more information.

Orabolin® (ethylestrenol)
Androgenic 20-400
Anabolic 200-400
Standard (oral)

Chemical Names 19-Nor-17alpha-pregn-4-en-17b-ol
17alpha-ethly-estr-4-en-17b-ol

Estrogenic Activity Tow
Activity high
Descriptior

Eihykstrenol i an oral anabolc seroid derived ffom nandrolone. A i typical for many 19-
por steroids, this agent exhibils far greater anabolic properties than androgeric, is only
weakly esirogenc, and i strongly progestatioral. Structurally, ethykstrenol most closely
resembles Nikvar (norethandrolone). The two differ only by the absence of an oxygen atom
atthe ¢3 posifon of ethykesirenol, and in the body ethylestrenol actualy s a notable affniy
to convert to norethandrolone.® This path of metabolism i responsible for much of the.
anabolic, androgenic, and estrogeric activty we see with this compound, and in most regards.
ethylestrenol can be viewed a5 a pro-drug o norethandrolone. Allhough ethylestrenol is
strongly anabolic rektive to s androgenicity, athtes generally find this steroid to be
extremely weak. The level of muscle growth obtained with this steroid i generally much less
noticeable than that expected with either Nievar or Deca-Duraboli®, and it i considerably



less effectr ona mllgram for-
History:

Ethylestrenol was first described in 1959.%! It was developed into an oral medicine by
Organon (now Merck/MSD). appearing in most mrkets between 1961 and 1964. Organon
sold the tablets under the trade name Maxbolin nthe U.S,, and as Oraboln, Orgabolin, and
Durabolin-O in other markets. The latter name is a compressed form of *Durabolin-Oral,”
noting that the drug is an oral cousin to Durabolin (nandrolone phenyipropionate). Organon
akso produced oral ethylestrenol solutions, such as Maxibolin Elixir (U.S.) and Fertabolin
(india, Phippincs). Ethylestrenol was itally indicated for several uses, mainy focused on
preserving kean muss. Early U.S. product literature states,".... along with a good dietary
Tegimen, Maxboln promotes fisue-bukling and weight gain, stimtion of appetie and
sense of welbeing, renewal of vigor, s an ail in bone muirix reconsinuction and in corbating
the depression and weakness of chronic iless or prolonged convalescence. 1t can abo

prevent or

Eihyesterenol became a steroid of great controversy during the carly 1980's, when Westem
et attion vas i o th ket of e d o raharided ke i Tk
orkl markets such as Indis, Bangladesh, and the Philppines. Advertisig on Fertaboln in
i > “Sinubtes
 and “ensures optinal assimiation of food.” It abo described a
Kt [mspbemy] sy flvor chiren ke The min post. of contetion o the
promuton ofan o st t0 st s bk of e od sy e s s
Tand. Many viewed Organon’s actions as potentially dangerous and highly unethical, and the
company oo dsconimed Feraboin nd rebied marketg prctes. Mol and
Maxibolin Elxir were vokatariy wihdrawn from the ULS. market during the bte 1980's as
well, and most Western ethylestrenol products fom Organon soon followed. Today,
Merck/MSD reains orly a fimited iterest in the dru. Ethylestrenol s curently a rare find,
as it only manufictured (as a generic drug or under other brand names) s a seket fow
coutrics

How Supplied:

Eihylstrenol s availble in select human and veterinary drug markets. Conposiion and
dosage may vary by coury and manuficturer, but typically contains 2 of sterokl per
tablet. Oral sohtions have akso been produced in the past, such as Maxibolin Fix, which
contained 2mg/S mL in a 4 ouce bottk. Fertabolin for chiklren contained 2mg/2 L of
soltion.

Ethylestrenol i a modified form of nandrolone. Tt differs by: 1) the addidon of an ethyl group
at carbon 17-alpha to protect the hormone during oral administration and 2) the removal of
the 3-oxygen.

Side Effects (Estrogenic):

Eihykstrenol s aromatized by the body, and converts o a syntheti estrogen with a high level
of biologial actviy (1 7alpha-ethyk-cstradio). Rate of aromtization i so low, however, hat
it renmins chssified as a weakly estrogeric steroid. Gynecomustia is possble during
{reatment, but generally oniy when higher doses are used. Water and fi retention can ako
becom isues, again depending on dose. Sensitive individals may need o addiion an ani-
estrogen such as Nobvadex, One may akermately use an aromuiase inibior fke Arimidex®
(anastrozk), which is a more effctive remedy for estrogen control. Aromutase inhibiors,
however, can be quie expensive in comparison to standard estrogen mainerance therapies,
and my also have negative efiects on blood lipids.

It i of note that ethylestrenol has strong activity as a progestin in the body.>®2 The side
effects associated with progesterone are sinikr 1o those of estrogen, inchiling negative
feedback inhibition of testosterone production and enhanced rate of it storage. Progestins
also augment the stimulatory effect of estrogens on mamiary tissue growth. There appears
10 be a strong synergy between these two homones here, such that gynecomastia might even
oceur withthe help of progestins without excessive estrogen leves being present. The use of
an anti-estrooen which inbihits the extmoeric. commanent of this diarder. i ofion suffcient



figate gynecormastia caused by
Side Effects (Androgenic):

Although clissifled as an anaboli steroid, androgeric side effects are stll common with this

substance. This may inchde bouts of ol skin, acne, and body/fcial hair growth.

Ansbolic/androgenic steroids may also aggravate ke pattern hai loss. Individuals sensiive

10 the androgenic effcts of this sterokd may find a mikler anabolc such as Deca- Duraboli®

0 be more comortable. Woren are addiorally warned of the potental viizing effects of

ansbolandrogeic srois. These may ckde a decpenig of the i, menstu
iregolriies, Kin textre, ficial hair growth,

©

Note that in androgerresponsive target tissues such as the skin, sealp, and prostate, the
relative androgenicity of ethylestrenol i reduced by its reduction to- weaker “diidyo”
metbolies. The S-alpha reductase emvyme is responsble for this metabolim The
concurtent use of a 5-alpha reductase inibitor such as fasteride or dutasteride willnterfere
with site-specific reduction of ethykstrenol action, inreasing the tendency of the drug o
produce androgenic side cffects. Reductase inhibiors shouid be avoided with thi steroid if
muintaining bow reative androgenicity i desied.

ide Effects (Hepatotoxicity):

Eihykstrenol i a cl7-alpha alkyhted conpound. This alieration protects the drug fom
dectiaton by tie e abkg 3 vry hih pereige of G dug ey o te
C17-alpha alkyhted ids
canbe epatotoxi. Proloned or High exposie may s v dams. Inare nees
develop. It i adviabe to visita
oty cycke to monitor ver fincton and overall healih. Inake of c17-alpia akykied sterokds
s commonly limited to 6-8 weeks, in an effort o avoid escalating iver strain. Severe liver
c are rare gien the periodic miuwe in whch most people wse oral
amabolic/androgenic steroids, although cannot be exchuded with this steroid, especilly with
high doses andor prolonged adminisration periods.

“The use ofa iver detoxifcation supplement such as Liver Stabil, Liv-52, or Essentik Forte
s avised whik taking any hepatotoxic amabolc/androgenic serokls.

Side Effects (Cardiovascular):

a tendency to reduce HDL (00d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable o no-arommtzable), and kel of resistance o hepatic metabolism.
Eihykstrenol has a strong cflect on the hepatic management of cholesterol due 1o is
structral resistance o liver breakdown and route of adminisration Anabolic/androgenic
steroils may ako adversely affect blood pressure and trighycerides, reduce endothelal
relaation, and support keft ventriculr hypertrophy, all potentially increasing the risk of
cardiovascular disease and yocardial infarction.

To help reduce cardiovascular strain it i advised o mainiain an active cardiovascular
exercise program and mininize the intake of satrated fats, cholesterol, and sinple
carbohydrates at all times during active AAS adminisration. Supplementing with fish ois (4
gans per day) and a natural cholesterolantioxidant formuka such as Lipid Stabil or a
product wih conparable ingredients is aso recommended.

ide Effe

tosterone

All anabolc/androgenic sieroids when faken in doses suffcent o promie muscle g are

expected o suppress endogenous fesiosterone production. Wihout the intervention of

{estosierone-stinuiating substances, festosierone levels shoukd retum to normal wihin 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
3 ntervention.




e e [

ffects, see the Steroid Side Effcts section of s book.

Administration (General):

Stdies have shown tha taking an oral arabolc steoid wilh food may decrease s
bioavai 563 This is caused by the fat-solubke mature of steroid hormones, which can
allow some of the drug to dissolve with unligested dictary fit, reducing s absorption from
the gastrontestinal tract. For muximum utlzation, this steroid should be taken on an empty
stomuch.

Administration (Men):

Original prescribing gilelnes recommend a dosage of 4 mg to 8 me per day, taken for no
more than 6 consecutive weeks. Afier a break for 4 weeks, the drug is resumed for an
additonal 6 weeks if idicated. When used for physique- or performance-cnbancing
puposes, a daiy dosage 0f 20 mg to 40 mg i most common, which equates 10 tento twerty
2img tablets. The drug i typicall used i cyces lasting no onger than 6-8 weeks, in an effort
o minimize hepatic strain. This evel is suffcient for some measurable gains in muscle sze and
strength, users are fkely to sl

Instead of increasing the dosage, most opt to add a second steroid 1o the cycle, usually an
injectable such as_testosterone cypionate or enanthate, boklenone uxlecyerate, or
methenolone enanthate (usally at a dose of 200-400 me per week), which do not provide
additonal e toxicty.

Administration (Women):

Original prescribing guidelnes recommend a dosage of 4 me to Smg per day, taken for o
more than 6 consecutive weeks. Afier a break for 4 weeks, the drug i resumed for an
addifonal 6 weeks if indicated. When used for physique- or perfommnce-crincing
purposes, a daily dosage of 10 mg to 16 mg is most common, taken for no longer than 4
weeks.This kevel scems to be fairy efictive for promoting new muscle growth, Higher doscs
are likely to produce virlizing side efects, and are not recommended. Note that vilzng side
effects are stillometimes noficed at lower doses

Availability

. . be
rermining prodcts and changes in the global phammceutical market, we have mude the
folowing observations.

Atthe present time, the legitimate supply of ethylesirenol appears to be iolited to Australa,

where itis found in a sl nuber of veterinary compounds inchiding Nandoral tablts and
Nilrotain paste.

Oral Turinabol (chlorodehydromethyltestosterone)

Androgenic no data available
Anabolic >100
Standard (oral)
Chemical Name 4-chloro-17a-methyl-17b-
hydroxyandrosta-1,4-dien-3-one
Estrogenic Activity none
Activity no data available (low)

Description:

Chimdehudmmethoctnsterne i 2 notent derivative. of Dianahol This ol stermid



strctrally 2 cross
g the same base et 4 Dinbolvih e added -choro akron ofcoebol
milder cousn of Diarabol, the new
ity displaying no estrogenic and a much less androgenic activity in comparison (o its
more fanous courterpart. The anabolc activity of chlorodehydromethylestosterone. s
somewhat lower than that of Dianabol as well, but t does ninfain a much more fvorable
baknce of ansbolic to androgeric effect. This means that at any given kvel of muscle-
buiding activy, chlorodehydromethylestosterone willbe less fikely to produce androgeic
side effects

History:

Ch\nmdchvdmnfﬁvyhz:louemne was first described in 1962.5% Jenapharm (Jena,

rmny) soon afier released the drug for sake in the East Germun prescription drug market,
i e O el T drug was Eivored by clncians for i highly
anabolic and low anabolc nature, lending iselfto use in not only adut s, but women and
chikiren as well. The product was manufictured in two strengths, containing 1 mg and 5 mg
of drug per tablet, so that a lower-dosed version was avaible for the more sensitie
‘populations. Chiorodehydromethyhestosterone was applied for a murber of medical uses:

inly those focusing on the buiding or preservation of kean muscle tissue and bone mass.

Oral Turinabol becam: a steroid of infimy during the 1990's, when it was revealed that
chlorodehydromethylestosterone had been one of the closely held secrets inside the “East
Doping Machine.” This s referring to the state-sponsored doping program calked
“State Phan Rescarch Theme 14.25.” that operated in Fast Germany between 1974 and
1989. It was an aggressive anabolc sterokl adminstration program designed wih one goal
i mind: cheating the Olympic drug test. In many cases, the Olypic athletes, both e and
ferale, were unwiting particparts, sinply tokd by theirtrainers and coaches that they were
being given “Vitamins.” Many of these blue vitamins tumed out to be Oral Turinabol, a potent
and undetectable (at the time) anabolc steroid. As many as 10,000 athetes were given
ambolic steroids during the time the program was active, many of them taking Oral
Turinabol. For a more in-depth look at this dramati historic evert, incheing the trials of
several former East Gemuan offiials for their particpation, T recommend you look at the
ook “Faust's Gokl: Inside the Fast German Doping Machine” by Steven Ungerkeider.

:

Inspie of an arguably saféty record.
OralTsiubol 1994, Thi was at a i whena grat deal of et atnion vas being
giento sy the i decision was one bast
on public relamrs, and ot necessarily fiances or bealth concerns over the drug.
Regandless, Jenapharm was acquired by Schering AG (Genmany) in 1996, a copany wih
Do iterest in reliving the controversies of the past (Schering had already discontinued many
of its controversil amabolic steroid products as well. Befum or since, 1o other brand of
chlorodehydromethykestosterone has exited as a prescription drug product. Today, this
agent s still availble, but i only produced by a small number of underground manuficturers
and export-only suppliers.

How S lied:

Chiorodehydronethykestosterone s not avaikble as a_prescription drug product, When
manictured, i was found in | mg and $ m tablets, sokd in Germny/German Dermeratic:
Republc.

Structural Characteristics:

Chiorodehydromethykestosterone s a modiled form of testosterone. It diffrs by: 1) the
additon ofa eyl group at carbon 17-al, which heps protet e o dring ol

2the e bond 1and 2 (1-ene), which
st the amabolic (o androgenc ratio in favor of the former, and 3) the attachment of a
chloro growp at carbon 4, which inhibits steroid arommtzation and reduces rektive
androgenieiy

Side Fffects (Estrogenicl:
Chiorodehydromethykestosterone s not aromatized by the body, and is not measurably




estrogen: s ot necessary steron, as
Dot be a concem even among sensitive individuals. Since estrogen is the wsual culprit wih
e rteon ths sero] i produces  ka, iy ok ot pyse il o ar
ofexcess subeutaneous i retenton. This mukes it a fvorable steroid to use during cutting
cycks, when water and ft retention are major concerrs.

Side Effects (Androgenic):

Although chlorodehydromethylestosterone s classified a5 an anabole steroid, androgenic
side effets are sl possble with this substance. These may nchude bouss of oy skin, acne,
and body/facil hair growth. Doses higher than normaly prescribed are more likely (0 cause
such side effcts. Anabolic/androgenic steroids may ako ageravate male pattem hair loss.
Worn are adddoaly wamed of e poetl Vg et of srbolsndgen
steroids. These ay inchde a d fibe vo changes inskin
texre, il T o, o e, Chorodehyromeylicsoseron & not
extensively metabolized by the S-alpha reductase enzyme, so is relative androgenicity is not
areatly akered by the concurrent use of firesterile or dutasteride

Effects (He xicit

Chiorodehydromethykestosterone s a cl7-alpha akybted compound. This aleration
protects the drug fiom deactivation by the liver, allowing a very high percentage of the drug
enry into the bloodstream following oral administration. C17-alpha  akyhted
anabolic/androgenic steroids can be hepatotoxic. Prolonged or high exposure may result in
liver damuge. In rare insances - hreatening dysfinction may develop. It i advisabie o
visi a physician periodically during each cyck: to monior liver firction and overall heakh.
Iniake of c17-abpha alkyhted sieroids is commonly linted to 6-8 wecks, in an cffrt to
avoid escalating v strain. The use ofa fver detoxification supplement such as Liver Stabil
Liv-52, or Essenake Forte s advised whie taking any hepatotoxic anabolic/androgenic
steroids,

ide Effects (Cardiovascular)

“Thisinchudes
4 tendercy t e HDL (300d) cholesorol ks and e LDL () chokserol
vakues, which may stiftthe HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admistration (oral vs. njectabl). type of steroid
(aromutizable or non-arommiizable), and knel of resitance o hepatic metabolism.
Chiorodehydromethykesiosterone has a strong effect on the hepatic. mumgement of
cholesterol due to is non-aromuiizable mature, sinctwal resistance o liver breakdown, and
roue of administration. Arabolc/androgerc steroids may ako adversely afiet. blood
pressure and trighceriles, reduce endothelil rekaxation, and support efl ventricular
hypertrophy. al potentiall icreasing the risk of cardiovascular disease and myocardial
infrction.

To help reduce cardiovascular strain it i advised 10 maintain an active cardiovascular
exercise program and minimize the itake of saturated fit, cholesterol, and sinple
carbohydrates at al times during active AAS administration. Supplementing with fish oik (4
grams per day) and a natral cholesterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingreiets i alo recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gain are
expected o suppress endogenous testosterone production. Without the intervention of
{estosterone-stinulating subsiances, testosterone kevels shoud retum to normal wihin 1-4

monts of g scesson, Note that proorged Ipogmadotophi popradim cn
1o steroid abuse,

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.




Studies have shown that taking an oral anabolc steroid with food may decrease is
bioavailability. 65 This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with unigested dietary fit, reducing ts absorption ffom
the gastrointestinal tract. For maximum uilization, this steroid shoukd be taken on an empty
stomuch.

Administration (Men):

A conmon ciincal dose of chiorodehydromethylestosierone s estimated to be 5 mg per
day: actual prescribing guidelines are uavaikibk. Inthe athetic arema, an effectve oral daily
dosage flls in the range of 15-40 me. ken in cycks kting no more than 6-§ weeks 0
i epaploxiity Tis kvl sficn fr ol s b s s
and strength. This agent is most ofien applied a5 a pre-contest o cuting steroid for
bodybuikling purposes, and is not viewed as an ideal buking agent due 1o its kick of
estrogericiy. Athetes in sports where speed tends to be a primury focus aso find strong

obtaining a c benefit wihout having
o camry around any extra water or 1 weight

inistratian (W .

s estimated o be 1-2.5 mg per
day, actal prescrbing gidelies are unavaiable. In the athtic arena, women woud
commonly take a single 5 me tablet per day, taken i cycles lting 1o more than 4-6 weeks
o mininize hepatotoicity. Virlizing eflects are wnlikely at this level of wse. Much higher
doses were often used with ek athletes in the former GDR doping program, but offen to
detriment of trong virizing side effects

Availability:
Chiorodehydromethykestosterone has been wavailible as a prescription drug product in
Germany (the sole country of manufcture for most of its history) since 1994. A very small

bt of planmaceil conpanks Hav mrketod e s spee, sy n s reeied

‘markets of Eastern Europe and Asia, where black market demand still influences production.

In reviewing some of the remmining pharmaceutical produxts and recent changes on the
we have made the

Bakan Phamuceuticals (Mokdova) mkes the product Turanabol It is prepared in 10 mg
tablets, 20 tablets per foil and plasti strip.

Oreton (testosterone propionate)

Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity low
Description:

st proponte & o cormrly manieted e o of e prary
“The addk il low the rate in which

released fiom the injection sn»h bt oy o a B days. Tetosiron: proponste

therere,comparcly i fser-ctng e

o e, o] reqUrcs & much mre e dosne ehedie. By mos o

testosterone propionate s an okder and cruder form of ijectable testosterone, made




obsokete by the skower-acting and more comiortable esters that were developed subsequent.
o . Stil, those who are not bothered by the frequent injection schedule find testosterone:
propine eery bi as ceepibl AS an etable lsioseons 5 o poveri s
buiding drug, capable

History:

Testosterone propionate was first described in 1935, during a seris of experiments that set
ou to increase the therapeutic wefilness of testosterone by sowing is release nlo the
bloodsiream ™% Two years hier, Schering AG in Germany would inroduce the fst
festosterone propionate product nder the brand name Testoviron®. Propiorate was ako
the first commercialy avaiable injectable ester of estosterone on the ULS. prescription
murket, and remainod the dominant form of testostrone gbly before 1960. Back during
the carly 1950', for exanpl, when steroids were fst being experimented with by sl
munbers of American athketes, the only readily availble anabolic/androgerse sterokds were
methylestosterone, - fesiosterone proponate, and festosterone su

enough, during thi time testosterone propiorte was aso avaikble in orally adminitered
(Buccal) preparations, but they disappeared fom the U.S. market during the 1980's.

Ealy prescivng kel for tetosteron popinte caled for  raber of tapec
wses. It was ipplied t0 cases of a

sumounding low testosterone levels such as reduced sex drive and impotence in aduls, e
cryplorchidim (undescended testickes) in teenagers and young adulls. But it ako had such
other wes as treating menopause, menorthagia (heavy mensinal bleeding), menstnal
tension, chronic cystic mastits (fbrocystc breasts), endometriosis, and excessive kctation,
covering a wide range of sitations in which the make hormone testosterone was being
applid to femmake patiets. Over the years these wide guidefnes were rarrowed by the U.S.
Food & Drug Adminitration, however, and by the 1980's, testosterons propiorate was
being largely appled only to male patints.

inthe U.S. and abroad, and remains
a very common formof tothis day. It must

Bowever, that is abily to remain on the murket & more a produet of history than nique
application. Testosterone: propionate was the first acceptable ester of testosterone, and
consequently has many decades of hisory as a useable therapeutic agent. Many conparcs
have sokd it for decades now, and so long as it i sl in demand will continue to do so. But
other (more modem) forms of estosterone such as enanthate and cypiorate are much more.
populr today, as they are much slower-acting stl, and allow for far more comfortable
adminitration schedules. Testosterone propiorate i stil approved for sake i the United
States, athough i ulimate market fiure here renmins questionable.

Bodybuiders conmonly consilr propionate (o be the mikiest estosterone ester, and the
preferred form of ths hormone for dieingleutting phases of raining Some will 0 50 far as to
say that propionate will harden the physique, whik giving the user kss water and fi refention
than one typically expects to see wilh a estosterone ke cranthate, cypionate or Sustanon.
Realistically, however, these advantages do not hold up o chose scruiny. The propionate
ester i actuall removed before the estosterone i carries i active in the body, and uimately
s itk effect ouside of sowing steroid rekease. It all really boiks down to how much
testosterone you are gefting info your blood with cach particubr esterifid compoun
Otherwis, there are no real finctional differences between them.

How Suppli
Testosterone propionate & widely avaikble in hurun and drug murkets.

veterinary
Compositon and dosage may vary by cownry and munuficturer, but wually contain 25
mgni, 50 e, or 100 mg/m of steroid dissobed in ol

Structural Characteris

Testosterone propiorate is a modified form of estosterone, where a carboxylic acid ester
(propionic ackl) has been attached o the 17-beta hydroxyl goup. Esteried forms of
testosterone are less pokar than ffee testosterone, and are absorbed more skowly from the
area of njection. Once in the bloodstream the ester s removed 1o yiel fee (active)
testosterone. Esterifed forms of testosterone are designed (o prolong the window of
therapeutic effect following admistration. allowing for a less freavent iiection schedule



compared to injections of free (wnesterified) steroid. The halElif: of testosterone propionate
s approximately two days afier jection.

Phamacokinetics of Testosterone.
Propionale Injection

j

Testosterone (ng/mi)
el

Hgure 1. Pamacokineis of 25 g bled tstosterone popionae ifecton
Pharmacokinetic properties of testosterone propionate in normal men.
mm M, o ¥,Baba S. et.AL J Clin Endocrinol Metab 63 (1986):1361-4.

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosierone. Fevated
estrogen levels can cause side effects such as inereased water retention, body fit gain, and
gyneconstia. Testosterone i consiered a moderaiely estrogenic steroid. An antiestrogen
such as clomiphen cirate or famxifen cirate may be necessary to prevent cstrogeric side
s, Onc oy shematly s anarommtas s ke Avidoth (s, which
more effcintly controls esirogen by preventing is synhesis. Aromatase inibiors can be
quite expensive in comparkson to aniiesirogens, however, and may ako have negitive
s ombiod s

Estrogenic side effects will occur in a dose-dependant manmer, with higher doses (above
roml therapeutic keveks) of testosterone propiorate more ikely to requie the concurrent
use of an anfiestrogen or aromutase ihbior. Since water retention and loss of muscke
et ar conron i g doss of tesoskrons sl comierd
poor choice for dieing or cut ining Its

ieal for bulking phases, where the added water retention wil support raw :lm@.h and
musck:size, and help foster a stronger ansbolic emronment.

Side Effects (Androgeni

Testosterone s the primary mule androgen, responsile for maintaining secondary make
sexual characterists. Elevated levels of testosterone are kel o produce androgenic side
effeets inchding oly skin, acne, and body/fical hair gowth Men wih a genetic
predispositon for hair loss (androgenetc alopecia) may notice aceekerated ke pattem
bakling. Those concered about hair loss may fixd & more comfortabie option in nendrolone
decanoate, which is a conparably less androgenic sterokl. Women are wamed of the
potential virizing effects of anabolicandrogenic steroids, especially with a strong androgen
such as testosterone, These may include deepening of the voice, menstnal imegularies,
changes facl hair growth, and 3

In androgen responsive target tisues such as the skin, scalp, and prostate, the high rektive
androgeniciy of testosterone i dependant on s reduction to dihydrotestosterone (DHT).

“The S-alpha reductase enzyme s responsible for this metabolism of testosterone. The
concurtent use of a 5-alpha reductase infibitor such as fnasteride or dutasteride willnterfere
with site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs o produce androgeric sde effect. It is inportant o remenber that both anabolc and
androgenic effects are mediated via the cytosolic androgen receptor. Complete separation of
{estosterone’s anabolc and androgeric properties i not possbl, even with fotal 5-alpha

ide Effects (Hepatotoxicity):



Testosterone does not have hepatotoxic efects; iver toxicty i unlikely. One study examined
the potential for hepatotoxicty wih high doses of testosterone by adminitering 400 me of
the hormone per day (2,800 me per week) to a group of male subjects. The steroid was
taken orally so that higher peak concentrations woud be reached i hepatic tissues
conpared to intramuscuar ijections. The hormone was given daily for 20 days, and
produced no significant changes in liver enzyme vaibes inchding serun albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. 367

ide Effects (Cardiovascular):

inchades
4 tedency to e HDL. (s00d)cholesterol s nd reace LDL (lxxd) choksteal
vakoes, which may shift the HDL to LDL balance in a direction that frvors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic. steroid on serum lipids &
dependant o e dose, e of adninkion (ol s e, e of seoid
(aromutizable o non-aromuizable), and kevel of resistance o hepatc

Areboliadogeic. serods may ko advesly aflct bood prere and rheerids,
reduceendothell reation, and support kfl ventricular hypertrophy, all potentially

and c

Testosterone tends (0 have a mch less dramatc inpact on cardiovascuar risk fictors than
synthetic steroids. This is due in part o its openness o metabolism by the fier, which allows
it 1o have less effcct on the hepatic management of cholesterol. The arommtization of
testosterone 1o estradiol also helps to mitizate the negative efiets of androgens on serum
Tipids. Tn one sty 280 me;per week of testosterone ester (enanthate) had a slight but not
statistically signifcant effet on HDL cholesterol afler 12 weeks, but when taken with an
aronutase inhibitor a strong (25%) decrease was seen™ Studies wsing 300 mg of
festosierone ester (enanihate) per week for fwenly weeks wiout an aromatase ibilor
demonstrated only a 13% decrease in HDL cholesterol, whi at 600 mg the reduction
reached 21%5% The negative impact of aromatase inhibition should be taken into

Due to the posidve inflaence of estrogen on serum fipids, tamoxien ctrate or clomiphene:
citrate are preferred to aromatase ihbiors for those concemed with cardiovaseuar heakh,
as they offe a partial estrogenic eflect in the fiver. This allows them to potentialy improve
Tpid profles and offset some of the negative effeets of androgens. With doses of 600 mg or
less of testosterone per week, the impact on fpid profie tends to be noticeable but not
dramutc, muking an ant-estrogen (for cardioprotective purposes) umecessary.
Doses o600 me or ks per week have abo fikd to produce statistially sigificant changes.
in LDLVLDL cholesterol, rigycerides, apolipoprotein BC-TIL, C-reactive protein, and
insulin sensitivity, all indicating a vehmely weak impact on cardiovascular risk factors. 50
hen used doses, njectable tobe the
safestof all ambolr:/zldmgenx: oty

o e rches cafiovascuk s & dvid t0 it an cthe vk

xerche progam and minimize the itake of satwated fis, chokesterol and sinpke
Cobobycdce t gl fires e actve AAS adminsraion. Supplementg wih foh o (4
gams per day) and a matwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with comparable ingedients i alo recommended.

ide Effects (Testosterone St sion)

Al anabole/androgenic steroids when taken in doses suffcent 1o promte muscle gin are
expected (0 suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil ikewise, have a strong effeet on the hypothakimic regibation
of matural sterokd hormones. Wilhout the interyention of testosterone-stimuting substances,
testosterone kevels shoukd retum to ol within 1-4 months of drug secession. Note that
prokonged_ hypogonadotrophic hypogonadism can develop secondary to steroid abuse,
necessiating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side

ffects, see the Steroid Side Effects section of this book.



Admunist

(Gene

“Testosterone propionae i offen regarded as a painfl nfecton. This s due 10 the very short
carbon chain of the propionic ackl ester, which can be iiating to tisues at the sie of
injection. Many sensitive individuals choose to stay away from this steroid completey, their
bodies reacting with 2 pronounced soreness and low-gade fever that may last for a few days
afir each injection. Even the mid soreness that is experienced by most users can be quie
wcomfortable, especilly when you take into account that the drug i being adminitered
muipl times cach week for a number of consecutive weeks.

Administration (Men):

“To treat androgen insufficency, early prescribing guidelines recommended a dosage of 25
g given two to three times per week. Moder product lierature usually recommends 25 me
1050 mg given two to three times per week for the same purpose. The usual dosage anong
male athktes s in the range of S0-100 me per injection, which i given every second or thid
day. Similr t0 other esters of estosterone, testosterone propionate is cormonly used at a
‘weekly cunulative dosage between 200 me to 400 e Thiskevel i suffcent for most users
0 motice exceptional gains in muscle size and strength.

Testosterone propionate is usually incorporated info bulking phases of training, when added
e eton vl o of e cosens, s e ore el i e st
definiion. Some do incorporate this drg inlo cuting cyckes as well, but typially in lower
doses. Aumrzm ‘mg per week) and/or when accompanied by an aromatase imhbilor to keep
estrogen kevels under control. Testosteronc propionate i a very efféctive anabolc drug. and
s offen used alone with great benefi. Some, however, find a need to siack it with other
ambolic/androgenic steroids for a stronger effect, in which case an additonal 200-400 mg
per week of boklenone undecylenate, methenolone enantte, or nandrolone decanoate
should provide substantil resuls with ro sgnificant hepatotoricity. Testosteron s imately

versatie, and can be combined with many other ansbolicndrogenic steroids to taior
the desired effct.

Administration (Women):

“Testosterone propiorste s rarely used with women in cinical medicine. When applied, i &
most offen used as a secondary medication during inoperable breast cancer, when other
therapics have faied o produce a desirable effect and suppression of ovarin finction &
necessary. Testosterone propionate is ot recommended for women for performance-
enbuncing purposes due o s sirong androgenic nature and tendency to produce vrizng
side effects. Female bodybuklers who insist on using testosterone, however, offen choose:
propionate, a5 blood levels are easie 10 control with this ester compared (0 cypiorate or
cnanthate. Should virlzation symptoms develop, hormone levels will decline in @ mattr of
days, instead of weeks, following drug cessation. The administration schedule is ofien more
conservative as well, with a smal injection (25 mg at mos) given every 5 1o 7 days, and
cyele duration fimited to 6-8 weeks or kss.

i Longer
g s sich 33 piote and gt t uch betr sl i vinly oory

i exoepums in the west, the remaining bgnma
supply largely comes ffom manuficturers in loosely regulted arkets of Asi, where black
ket demand contines to diive production. In reviewing some of the remaining products
and changes the

Tesotsterone propionate is wnavailble in the United States as a prescription product
‘Watson, Lilly, Bel Mar, and Righy nde some of the last known products, but all have been
removed from market for some time. Given that the FDA never officially withdrew the drug,
by .

Brovel in Mexico mukes a testosterone propionate ina 50 mgimL dosage for veterinary use.
Counterfeits are not commonly a problem.

“Testolc s made in Thaikand by T.P. Drug Laboratorie. This product cons inthe form of 2



L ampues, each holding 50 g/l of steroid.
Propiobolic fiom Asia Pharma (Malaysia) is now approved for sake through pharmacies in
Thailand. Each box should carry a mclmn security sticker, which will dislay a code that
can be validated on the company websi

Misr (Egypt) have updated the packaging to Testone-E. The new box carrics a white / green
/ bie pattem simikr to ofher Egypi ncuding Cidoviron and Cidoteston.

Pl el (o) ke the prococt Ttotrons P s repr s
1 . ampuies and mti-dose v

“Testosteron i a popuiar brand ffom Bulgari, and is commoriy exported to other markets in
high vokare. It comes in the formof 1 mL glass anpukes containing 50 mg/i of steroid.

A generic made by the company Farmuk is popularly exported fom the Ukraine. This ako
coms inthe formof | miL ghss ampues containing 50 mg of teroid.

Jelfa makes Testosteronum Propionicum in Pokind, which makes its way most ofien o the
European black murket, However, it only cortains 25 mg:ofsteroid n each 1 mL ampuie.

Virormone s stl mamufictured in the UK, most recently by the fim Nordic This product
contains 2 mL per ampuk, with 100 mg of steroid ek inach.

Testogan is mude by Laquinsa in Costa Rica. This product contains only 25 mgiL of
steroid, but i distributed in 2 50 mL muli-dose vial. This makes it one of the hrgest vokame
testosterone propionate products avaiable n commerce.

Androgenic 500
Anabolic 500
Standard acetate

Chemical Name  17beta-Hydroxyestra-4,9,11-trien-3-one

Estrogenic Activity none

Progestational Activity moderate

“Trerbolone hexahydrobenzykarborate s a skow-acting ijectable ester of the potent
amabolic steroid trenbolone. Trenbolone appears most commorly as frerbolone acetate,

which i a much faster-acting form of the drug (see: Finajet). The hexahydroberzyicarborate
ester used here extends the rekease of trenbolone for more than 2 weeks, which has always
been thought of as more suiable for human use due o the ess frequent injection schedh.

“The base sterokl trenbolone is roughiy three times more androgenic than testosterone,
muking it a firly potent androgen. 1t ako disphys about 3 times greater tissue-buiing
activity in comparkson to s androgeric properties, making i offica classifiation as that of
an amboli steroid. The musck-buiking efieet of trerbolone i ofien compared o such
‘popuiar bulking agents as testosterone or Dianabol, but without the same estrogernekied
side effecs. It is most commonly ientfied as a lean-muss-bulding drug. and is extremely
popular with ahletes for it abilty to promoie the rapid buiklup of strength, muscle size, and
definiion.

History:

‘The first ong-acting trenbolone ester (undecanoate) was studied in 1967, descrbed during a
series of experiments into synthetic anabolic steroids by RousseFUCLAF.5"! Trenbolone:




hexahydrobenzylcarbonate was a subsequent and uniquely French s to this long-acting
ambolic steroid, possessing an wnsual but roughly equivalent. compound. Trenbolone
hexahydrobenzylcarbonate was developed o a medicine by Negra Laboratoies in
France, which sold the drug uler the Parabolan trade rame. It was abso sokd for a period of
time as Hexabolan, a name that refered to the umsual ester it possesses. Trenbolone
hexahydrobenzylcarborate i the only known form of trenbolone ever produced as a
medicine for human consunption. The most notable appearance of trenbolone cones as
trenbolone acetate, which is used widely and exchsively n veterinary medicine.

Parabokan was prescribed in France as a protei-sparing anaboli agert in cases of cachexia
(ean body mass wasting) and mabnutifion, as well as to combat certain forms of
osteoporosis. s prescribing guidelines inciuded. recommendations for the treatment of
androgenrsensitive populators, such as women and the clderly. Owing to its moderate
androgenic properties, however, the drug was contraindicated in chiren, especially young
fenules. Parabolan remained on the French market for a very long time, albough i was
fally discontinued (voluntaril) by Negma in 1997. For a brief period of i it seered that
the demise of Parabolan would mark the end of huran-use trerbolone preparations, as no
other medicine approved for human use was known to exist worklwide at the fime. A very
sl mumber of Parabokin preparations have been brought to market since, however, so
whik the drug i still poorly avaikibk, i i not conpletely definct.

How Suppli
“Trenbolone hexahydrobenzyicarborate is no longer produced as a prescription drug product.

When munuictured in France i came in the form of a 1.5 mL ampuie containing 76 mg of
steroid (product information fsts this as equivalent to 50 m of base frenbolone).

Structural Characteristics:

“Trenbolone is a modified form of randrolone. Tt differs by the itroduction of double bonds
at carbons 9 and 11, which inhibit aromatization (9-ene). ncrease androgen-binding
affinity, 57 and slows its metabolism The resulting steroid i significantly more potent as both
an anabolic and an androgen than is nencrolone base. The trenbolone here is moified with
a hexahydrobervylarbonate ester at the 17-beta hydroxyl group, so that the fee steroid i
released more slowly from the area of njection.

ide Effects (Estrogenic)

“Trenbolone is not aromuized by the body, and is not measurably estrogeric. It s of note,
however, that this teroid isplays significant binding affiniy for the progesterone receplor
(slightly stronger than progesterone itself )53 5™ The side effects associted with
progesierone are simir 10 those of estrogen, inchxling negative feedback inhibition of
testosterone production and enbanced rate of ft storage. Pmm also augnent the
stimubory effct of esirogens on mammary tisue growth. There appears 10 be a strong
synergy between these two hormones here, such that gynecomastia might even occur wilh
the help of progestis, wilhou excessive estrogen levels. The use of an anti-estrogen, which
inhibiss the estrogenic component of this disorder, & ofien sufficient to miigite gynecomustia
caused by steroids. Notc that progestational side efiects
are .

Side Effects (Androgenic):

Alhough classiied as an anabolic steroil, trenbolone s sufficiently androgeric. Androgeric
side effeets are stil common with this substance, and may inche bouts of oy skin, acne,
and body/facial hair growth. Anabolic/androgenic steroids may ako aggravate make pattem
Tair loss. Wormen are also wamed of the potential virizing effets of anabolic/androgenic
steroids. These ay inclde a d fibe voice, changes in skin
texture, fucial hair growth, and clioral enlargement. Addionally, the 5-alpha reductase
enzyme does not metabolize trenbolone’™, so its relative androgenicity is not affected by
frasteride or dutasteride.

ide Effects (Hepatotoxicity):
“Trenbolone is ot ¢-17 alpha alkyhted, and & generally not considered a hepatotoxic
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breakdown, however, and severe liver toxicity has been noted in bodybuiders abusing
trenbolone. ™ Although uniikely, hepatotoxicity cannot be completely excluded, especially
with high doses.

Side Effects (Cardiovascular):

a tendency 1o reduce HDL (00d) cholesterol values and ncrease LDL (bad) cf
values, which may shil the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis, The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. injectable), type of steroid
(aromatizable or non-aromtzable), and kevel of resistance to hepatic metabolism Due (o i
non-aromatizable rature and strong resistance to metaboliy trenbolone has a moderate o
strong (negative) impact on lipd values and atherogenic risk. Amabolc/androgenic steroids
ay akso adversely affeet blood pressure and trighcerides, reduce endothelial relxation, and
support left ventricular_ hypertrophy, all potentally ncreasing the risk of cardiovasculr
disease and myocardialinfarction.

To help reduce cardiovascular strain it i advised to maintain an active cardiovascular
exervise program and mininize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish oik (4
ams per day) and a matural chokesterolantioxidant fomuia swch as Lipid Stabil or a
‘product with comparable ingredients is also recommended.

ide Effe

tosterone

All anabolc/androgenic sieroids when faken in doses suffcen o promie muscle gt are
expected o suppress endogenous festosterone production. Wihout the intervention of
{estosierone-stinuiating substances, festosierone levels shoukd retum to normal wilin 1-4
monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
develop sccondary fo sieroid abuse, necessiating medical itervention. In experimental
stueies, trenbolone was determined to be approxinuiely tree fimes stronger at suppressing

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
stration (Men):

“Trenbolone hexahydrobenzylcarborate was generaly adminitered in a clincal dosage of 3
apuies per month. Therapy was niiated the fist morih with all 3 ampules given over the
st 15 days. During the subsequent 3 monihs, one inection (76 mg) was given exery 10
days  For phvsiue o perfmumce-encing  puposes,  renboboe
s most dminitered at a dosage of 152-220 mg per week.
The drug woukl be taken in cy\.Ls ranging fom 6 012 weeks. Alihough a weekly
adminitration schedule woukl be more than suffcien, athletes usually njected a single
anmpue (76me) at a time, and the total amount would be spread exenly throughou the week.
ugh not necessary, this type of schedule helps to reduce injection vokime per
application. The resuls with the use of trenbokone hexahydrobenzylcarborte shoukd be a
visbly more muscular physique (larger, leancr), and, if body fat evels are low cnough, that
Tard ripped ook most valued by dieting and cometive bodybuiders

is quite potent when used alone, it wilhother steroid
for an even greater effeet. Leading wp to a show one coud successfilly add a non-
aromatizing anabolc such as Winstrol® or Primobolan®. Such combinations wil elict a
greater kevel of density and hardness t the buid, ofien proving dramatic for a stige
appearance. We coukl alo look for bulk with this drug, and additon stronger compounds
ke Dimbolor esoserone. Wik e s gain o be quie bl vit s a
stack, sone. probably akso

anabolics such Deca-Durabolin® or Equipoise® ‘would be :mmwln( of a halfivay point,
providing extra strength and mass but without the same level of water bloat we see with more
readily aronmtized steroid.




“Trenbolone hexahydroberzylcarborate was generally administered in a clinal dosage of 3
ampues per month. Therapy was iniated the first morth with all 3 ampules given over the
fist 15 days. During the subsequent 3 months, one injecton (76me) was given every 10
days. Given the risk of virlization, lower doses were fikely used by physicians wih many
femule patients. This agent is generally not recommended for women for physique- or
purposes dus to strong androgenic nature and tendency to produce

L
virlzing side efiects.
Availability:

In reviewing some of the renmining products and changes in the global phanaceutical
market, we have made the following observations.

Balkan Pharmceuticals (Moklova) mukes the product Parabolan. It contains 100 mgimL of
steroid, and is packaged in | mL anpules and muifi-dose vias of S mLand 10 mL.

Primobolan® (methenolone acetate)

44-57
Anabolic 88
Standard Testosterone

Chemical Names  17bets ycrory-I-methysaona-sndiost-1-en-2-one
-methy1(5-3phe)ancrosen 3.one 1 7ol

Estrogenic Activity none.
Progestational Activity no data available (low)

Dest

Prinobolan® s a brand mame for the anabol: sterokd methenolone acetate. This agert i

simibr n action to Primpbokan® Depot (methenolone enanthate), except here the druz
s designed for oral administraton instead of injection. Methenolone acetate is a on-cl7-
skt o s, ne of ony e conmerclly vk ol st
preserts limied fier toxiciy to the user. It i also highly fvored for is propertics as a
oderudly e rcbole with kow andmgic and o csmc propart, It s
likewise, commonly used during cutting pln:e: of g, when e e vt and s
asculrty, o v bk, are the ey o

History:

Methenolone was first described in 1960.577 Squibb woukl introduce the drug (as.
methenolone acetate) to the United States in 1962.57 This agent was sold for a very short
fime as a 20 mg tablet, wnder the brand name of Nibal#. Schering in West Germany (now
Bayer) would be granted rights to the drug that same year, and would sell i under the
Prinobokan® rame. Nibal® was soon removed from the ULS. market, never to retum as a.
commercil product. Schering now had exchsive patent rigts to produce methenolone
acetate, and woukl contime 1o sell the drug uninternupted since 1962, and consumers had
maturall come to identfy metherolone acefate as a product of Schering

Prirobolar fus avays bon e s Exsopen o and g e 1960
*70's was being offered for sale in such counries as Germruny, Austri, Belgum, France, the
Nt and Pk At one e Scerig o nnmn;mm 220 mgim oikbased
injectable ctate in mited bokin® Acetate), but it hss
been out of manufictire since 1993. Injectable o st proved 10 be very
populr for pre-contest cutting use, and was gravely missed among Ewopean conpetiors
when discontinued. Although we still e the acetate in oral form, it a close, but ot equal,
Ba for tis seroid)




Jean tssue buidi e, offen wed incases where
body wasting has occured secondary fo mujor surgery, nfction, wasting discase,

agaressive corticosteroid administration, or ulnutrition. (Some clinicans also prescribe this
agent for treating osteoporosis and sarcopenia, or the maural loss of muscle mass wih
aging). This sterox] has also been used 1o promote weight gain in underweight premafure
infints and chikiren i clnical studics, and was able o do so effectively and wilhout signs of
toxicity or undesirable effects.>™ Athletes have long favored the comrbined strong anabolic,
weak androgeric, and nor-estrogenic nature of this drug, which makes it very desiable for
buiding lean muscularity without side effcts

Alhough Primobokan® demonstrated a good record of clinical safety, Schering bad
‘withdrawn this drug ffom most markets by the carly 20005. No 50 me versions are stl in
manuacture, and at most a select couple of products contaiing 5 mg or 25 ey stil be:
in circultion. The only confimmed sources for oral brand name Primobolan in recent years
were in Japan and South Affca, and these were sold under the Schering name. Tt koo
ifany such products have been brought over to the new Bayer kibel. Aside from this, a very
simall number of phanmaceutical preparations containing methenolone acetate may still be i
production.

How Suppli

All forms of Schering Primobokn® contain 5 mg, 25 me, or 50 mg (o longer avaiabke) of
methenolone acetate.per tablet. Composiion and dosage of other brands mmy vary by
country and mmufcturer.

Structural Characteristi

Methenolone s a derivative of dilydrotestosteronc. It contains one addifonal double bond
between carbons 1 and 2, which helps to stabiize the 3-keto group and increase the
sterokl’s anabolkc properties, and an addiforal 1-methyl group, which protects the steroid
against hepatc metabolism Primpbokin mukes use of methenolone wilh a carboxyle acid
ester (acetic acid) attached 10 the 17-beta hydroxyl growp to further help protect i fom
oxidation during oral adminitration. Studies have dermonstrated the methenolone s an
effective oral anabolic agent in both the acetate and unesterified forms. 3% 581

Side Effects (Estrogenic):

Methenolone is not aromatized by the body, %2 and is not measurably estrogenic. Estrogen-
linked side effects shoukd not be seen when adminiering this sterokl. Sensifive individuals
need not worry about developing gynecomnstia, nor shoukd they be noticing any appreciable
water retention with this drug. The increase seen with methenolone shoud be quality muscle
s, not the smoth buk that ofien accompanies sierokls open to arommtzation. Diring a
cyck, the user should addiconally not nofic strong elevations in blood pressure, as this effct
is o rebited (generally) to estrogen and water retention. Methenolone is a steroid most
fivored during cutting phases of raining, when water and fit etention are major concerns,
and sheer mass not the central objective:

Side Effects (Androgenic):

Although classified a5 an anabole steroid, androgerie side effets are still possible with ths
substance. This may nchde bouts of ol skin, o and bodylficil hair growth.

nay bair loss. Women are warmed
o th ponl Vil s of sabolicandrognc scrods Thse mmy el a
decpening of the voice, menstnal imeguaries, changes in skin texture, facil hair growth,
and cltoral enlargement, Methenolone s still a very mild steroid, however, and strong
androgenic side eflcts are typically rebted to- higher doses. Women offen find this
preparation an acceptable choice, observing it 1o be a very comfortable and effctive
anabolic.

Side Effects (Hepatotoxicity):

Methenolone is not considered a hepatotonic steroid; liver toxicity s wlkely. Studies have
failed to produce appreciable changes in markers of hepatic stress when the drug was given
in therapeutic levels. 3% This steroid does have some resistance to hepatic breakdown,



however, and fivr toxicty, ik, and death was reported in one elderly patient receiving
oral methenolone acetate ™% Although wilkely, hepatotoxicity camot be comphetely
exchded. especilly with very high oral doses.

ide Effects (Cardiovascular):

i c “This inchdes
a tendency to reduce HDL (o0d) cholesterol values and increase: LDL (bad) cholesterol
valoes, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable or non-arommtzable), and kel of resistance to. hepatic metabolism.
Methenolone shoukd have a stronger negative effect on the hepatic. mumagement of
cholesterol than testosterone or nandrolone due to its non-aronmtzable rature, but a mxch
weaker impact than c-17 alpha alkybted steroids. Due 1o the route of delivery, oral
methenolone wil have a slightly stronger negative cffect on fpids conpared to methenolone:
enanthate injections. Anabolic/androgenic steroids may also adversely affet blood pressure
and tiglycerides, reduce endothelial relxation, and support keft veniricular hypertrophy, all
potentally ncreasing the risk of cardiovascular disease and myocardial infarction.

To help reduce cardiovascular strain it i advised to maintain an active cardiovascular
exervise program and mininize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish oik (4
ams per day) and a matural chokesterolantioxidant fomuia swch as Lipid Stabil or a
‘product with comparable ingredients is also recommended.

ide Effe

tosterone

All anabolc/androgenic sieroids when faken in doses suffcen o promie muscle gt are
expected o suppress endogenous festosterone production. Wihout the intervention of
{estosierone-stinuiating substances, festosierone levels shoukd retum to normal wilin 1-4
monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
Gveip sccomdry 1o seroid abise cesstig mdeal ierersion. Prmobobn® &
gencrally deseribed as having a low ipact on endogenous testosterone production. Wik
this may be true in sl linical doses (20-25 mg daily), this may not be a mjor distinction
when used for physique- or performance-enhancing purposes. In one sudy. more than alf
of the patients receiving only 30-45 mg per day noticed a 15-63% suppression of
gonadotropin levels. 5 Whie this is far from having no hormonal impact, the suppression
caused by mehenolone acetate may still be ks pronounced than with many other agerts. If
Prinubolan® s used at moderate doses for lss than § weeks, homonal recoery shoukd
notbe a protracted experience.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book
Administration (General):

Studies have shown that taking an oral anabolc steroid with food my decrease i
bioavailability: % This is caused by the fat-soluble nature of steroid hormones, which can
allow some of the drug to dissolve with unligested dictary fit, reduwing s absorption fom
the gastromtestinal tract. For muimum utlzation, this steroid should be taken on an empty
stomuch.

st (Men):

“he prescribing gudefcs for Prinobolan® recommund o i diy dosags of 100-
150 mg per day r physique-
pposc call o 75150 i, i taken o 1 8 wecks, T kel & o
inpart a measwable anaboli effct, akihough one usually doesit expeet (o achieve great
ins in muscle muss with this drug. Instead, Primobokn® s utlized when the athlete has a
specific nced for a mikl anabolkc agent, most notably in cuttng phases of training

Due 10 its ikl rature, Privobokn® i ofien used in conjunction with other steroids for a
stronger effect. In such cases, a slighly Jower dose s ofien used (50-100 mg per day).



Luumg a aing or cutng prase, OUZ 10 be S PrTAY appicalion, a NOT-ArOMIE
androgen like Halotestin® or trenbolone & ofien added. Such combirations woukd enfunce
the physique without water retention, and help bring out a harder and more defined look of
muscuariy. Non-aromutizing androgen/ansbolc stacks like tis are very populr among
and for rpidly
compound is akso occasionaly used with more potent androgens during bulking phases of
training. The addifon of testosterone, Dianabol or Anadrol SO% i common, akhough the
s are ofen accorpanied by some level of smootness due 1o the added estrogenic
component, as wellas hepatotoxicity in the case of the kter two agens.

Administration (Women):

“The prescribing aidelines for Primobokn® do not offer separate dosing recormendations
for women, athough i is indicated that wormen who are pregsan, or ay become pregant,
should not use the drug. Ferie athletes gencrally respond well 1o 50-75 mg daiy, with no
signs of vrization symptoms. One woukd not expect a tremendous amount of muscle mass
with this drug. and instead find a slow and steady (qualiy) increase. Some women choose to
firther add-n other anabolis such as Winstrol® or oxandrolone, i an effort to increase the
muscle-buiding effectiveness of a cycle. Whi both of these conmpounds are quite tolerable,
one must be sure not o use t0o high an accunulated dosage. Taken at too high a dosage,
these weak anabolies can quickly cause masculiizing side effets.

Availability:

Phanmaceutical preparations containing methenolone acetate remain scarce. The drug has
been unavaikibe in westem rations for many years now, and the buk nﬂ.he supply presently
mes id manuficturcrs.

and changes inthe. we have nade the

Balkan Phamuceuticals produces Primobol in Mokdova. It comes in 50 mg tables, wih 20
seaked in cach foil and phistic strp.

Primobolan® Depot (methenolone enanthate)

4457
Anabolic 88
Standard Testosterone

Chemical Names  17beta-Hydroxy-1-methyl-Salpha-androst-1-en-3-one
T-methyt1(5-3lpha)-androsten-3-one-17b-0l

Estrogenic Activity none
Progestational Activity no data available (low)
Description:

Prinubolan® Depot is an injectable version of the sterokd mehenolone. This s the same:
consttuent in Primobolan® orals (methenolone acetate), alhough here an enanthate ester &
used 10 slow the steroids rekease fom a site of injection. Methenolone enanthate offrs a
similr pattem of steroid rekease as testosterone enanthate, with blood hormone levels
renmining markedly clevated for approxinately 2 weeks. Methenolone itself & a moderately
strong anabolic steroid with very low androgenic properties. Its anabolie effct s considered
10 be Slghly s than Deca-Durabolin® (randroone decanoate) on a millgram for millgram
basis. Methenolone enanthate & most cormonly used during cutting cyckes, when lean mss
gain, ot a raw s increase, i the main objective.

History:
Methenolone was first described in 196067 Squibb introduced the drug (as methenolone:

enanthate) to the U.S. preseription drug market in 1962,%% sold for a very short time in the
USS. under the brand name of Nibalio Depot. Richts to the drue were given to Schering in



West Germuny (now Bayer) that same year, and Nibal®o Depot soon diappeared fom the
USS. market. Schering woukl sell methenolone eranihate under is nevw and uiimately most
recogizable brand rame, Primobokan® Depot. During the 1960s and *70's Primobokin®
Depot was avalable muinly in Euwope, inchxling such countries as Switzerkind, ltaly,
Gemmny, Ausiria, Belgum, France, Portugl, and Greece.

Schering maintained patent control over methenolone enanthate wntilthe late 1970s. Before

. mpany had ot
marketing Primobokn Depot, Although methenolone enanthate has not been avaiable for
commercial sak in the United States for decades, it has technially retained is status as an
FDA-approved drug

Prinubolan Depot i typically prescribed as a lean tisue buikling ansbolic agent, offen used
in cases where body wasting has occurred secondary to an operation. prolonged ifection,
‘wasting discase, agaressive cortcosteroid administration, or convalescence. Som clricians
also prescribe this agent for treating osteoporosss, sarcopenia (the ratural lss of muscle
mass with aging), certain cases of chronic hepatis, and breast carcinoma (usually as a
secondary medication following other therapes). The steroid has alo been used to promote.
weight i in underweight premature infants and chidren in cnical studies, and was able to
do so effectively and without signs of toxicty or ulesirable cffécts. 5 Athetes have long
favored the combincd strong amabolic, weak androgenic, and non-estrogenic mire of ths
drug, which mkes it very desiable for buding lean muscukrity without side cficts

Allhough Prinobolan Depot demonsirated a good record of clinial safety, by the 19905
Schering had grown to be a multimatonal phammceuical giant, and was ineviably forced to
recxamine s ghobal steroid offerings in light of public concems about sports doping.
Prinobolan Depot woukl be vokmtary wilhdrawn fom most of the couiries that had
origially sold it Today, the brand is sokd i just a handul of countries inchxling Spain,
sk, lpun Parpay. and Ecodor [ e of i ke sipply, Boer s e

(e the cxchsve prodcs of e e s uran dng bisoss
worklwide, In recent years, however, methenolone enanihate has shown up in a sall
nunber of other export-only conp

‘How Supplied:

ANl forms of Bayer Primobokan® Depot are packaged in 1 il ghss ampules and contain
100 mg of methenolone enanthate. Compositon and dosage of other brands may vary by
country and nanucturer.

s a

Methenolone s a derivative of difydrotestosterone. It contains one addional double bond
between carbons 1 and 2, which helps to stabilze the 3-keto growp and increase the
steroid’s anabolic propertis, and an addiional 1-methyl group, which gves the steroid some
protection against hepatic metabolism Primobolan Depot makes use of methenolone with a
carboxylic acid ester (enanthoic acid) attached 1o the 17-beta hydroxyl group. Esterified
steroids are less polar than fiee steroids, and are absorbed more slowly fom the area of
injection. Once in the bloodstrean the ester s removed to yied fiee (active) methenolone.
Esterifed steroids are designed 1o prolong the window of therapeutic effect following
adismton, kg fc s et ioton sl conpared 1o octn o oo
(unesterified) steroi

ide Effects (Estrogenic):

Methenolone s not aromatized by the body, 57" and s not measurably estrogenic. Est

linked side effects shoukd not be seen when adminitering this sterokl. Sensitive individuals
need not worry about developing gynecomastia, nor shoukd they be noticing any appreciable
water retention with this drug. The increase seen with methenolone shoukd be quality muscle
s, not the smooth bulk that ofien accompanies steroils open to aromtzation. Diring a
cycle, the wser shoud in blood pressure, as this effct
s also related (generally) o estrogen and water retertion. Methenolone is 4 steroid most
favored during cutting phases of training, when water and fit etention are mujor concers,
and sheer mass not the central objective:




Side Effects (Androgenic):

Although clissifled s an anabol steroid, androgerie side effets are still possible with ths
substance. This may inchde bouts of ol skin, acne, and bodyficil hair growth.

Steroids may pattern hairloss. Women are wamed
of the potental virlizng effees of ambolic/ndrogenic steroids. These may inchde a
deepening of the voice, mensinal imeguaries, changes in skin texture, ficil hair growth,
and cltoral enlargement, Methenolone s still a very mild steroid, however, and strong
androgenic side eflcts are typically rebited to- higher doses. Women ofien find this
preparation an acceptable choice, observing it 10 be a very comortable and effctive
anbolic.

Methenolone is not consilered a hepatotoxic steroid; liver toxicity s kely. Studies have
failed t0 produce appreciable changes in markers of hepati stress when the drug was given
in therapeutic levels. 57!

Side Effects (Cardiovascular):

2 < inchces
a tendency to reduce HDL (go0d) chokesterol values and increase: LDL (bad) cholesterol
vakues, which may shiftthe HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an amabolic/androgenic steroid on serum lipids &
dependant on the dose, route of admistration (oral vs. njectabl), type of steroid
(aromatizable o non-arormiizable), and knel of resistance to hepatic metabolism.
Methenolone shoukd have a stronger negitive effect on the hepatic. mumgement of
cholesterol than testosterone or nandrolone due to its non-aromaizable mature, but a mch
weaker impact than c-17 alpha alkykied steroids. Amabolic/androgeric steroils may ako
adversely affect blood pressure and trigyeerides, reduce endothelil reboation, and support
lefi ventricular hypertrophy, all potentially increasing the risk of cardiovascular disease and
myocardial infrction.

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exercise program and minimize the itake of saturated fit, cholesterol, and sinple
carbohydrates at al times during active AAS administration. Supplementing with fish ois (4
grams per day) and a natral cholesterolantioxidant formuia swch as Lpid Stabil or a
product with comparable ingredierts i alko recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent to promte muscle gain are
expected o suppress endogenous testosterone production. Without the intervention of
{estosterone-stinulating substances, testosterone levels should retum to normal wihin 1-4
months of drug secession. Note that prolonged hypogonadotrophic hypogonadism can
develop secondary 1o sterokd abuse, necessiating medical intervention. At a moderate
dosage of 100-200 mg weekly, methenolone should offer measurably less testosterone:
suppression than an equal dose of nandrolone or testosterone, due to s non-aromatizable
nature. If used for kess than eight weeks, hormonal recovery should not be a protracted
experience.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of his book.

Administration (Men)

“The prescribing guklelnes for Primobokan Depot recommend a maximum dosage of 200 mg
at the omset of therapy, and a contiming dosage of 100 mg every week. Prolonged
administration protocols generally call for a 100 mg dosage every 1-2 weeks, or 200 mg
every 2-3 wecks. The ustal adminisiration profocols among muke athletes cal for a 200-400
m per week dosage, which i taken for 6 fo 12 weeks, which is sufficient to promoie very
noticeable increases i lean muscle tissue. It is, however, not unusual o see the drug taken in
doses as high as 600 mg per week or more, akhough such amounts are lkely o highight a
more androgenic side of methenolone, a5 wellas exacerbate s negtive effcts on serum




lpids.

Mekeoobos exline s ofen sk i ot (ypaty i) s i ander
obtain a faster and more eohanced cfict. During a diting or cuting phase, a non-
aromatizing androgen fike Halotestind or trenbolone can be added. The stronger androgenic:
component here shotid help to bring about an added density and hardness to the muscks.
Onthe other hand, one migh add another il anabolic steroi! such as sianozolol The result
of s o conbimton shouk sin be 2 e s in uscle s and s
which uld not be acconpanied by greatly increased side effets. Methenolone
et i ko 1 ffcively dung bl phass of maing. I sueh 4 scorar e
additon of testosterone or boldenone woukl prove quie efictive for adding new muscke
muss without presenting any notable hepatotoxicty to the user.

The prescriing guidelines for Prinobokn® Depot do not offer separate dosing
recommendations for women, alhough it was indicated that women who were pregrant, or
may become pregnant, shoukd not use the drug. Femake athctes gencrally respond well 0 a
dosage of 50-100 mg per week. IFboth oral and inectable versions are avaiable, the oral s
ofien given preference, as it allows for greater control over blood homone. keves.
Addiionally, some wornen choose o inchxle Winstrol® Depot (25 mg twice per week) or
Oxandrolone (7.5-10 mg daiy), and with it receive a greatly enhanced ansboli effect
Androgeic activity can be a concer with such dosing. however, and shoud be monitored
closely. Ifstacking, it would be best 10 use a much lower sarting dosage for cach drug than if
they were to be used alone. This s especialy good advice if you are unfamilar with th ffect
such a combination may have on you. A popular recormendation woukd ako be o first
experinent by stacking with oral Primobolan®, and laer venture ito the injectable f this s
stil necessary.

Availability:

Pharmaceutical preparations conaining methenolone enanthate remain scarce. The bulk of

supply for this conpound comes fiom underground steroid manufacturers. In reviewing
some of the remaining products and changes in the global pharmuceutical market, we have
mude the following observation.

Bayer took control of Schering AG in Decemrber 2006. Following this acquisition, the
Schering Prinobolan Depot produts were transifoned over to the Bayer brand and logo.
“The company produces the drug in imited markes oy, most nofably Turkey and Spain.
“These products have historically been the subject of krge vohume counerfeiing, however, so
consumes shoukd be especialy carefil with brand rame Primobokan Depot prodcts

Balkan Pharmaceuticals (Moklova) mukes the product Primobol It i prepared in both 1 mL
ampues and m-dose viak.

Proviron® (mesterolone)
Androgenic 3040
Anabolic 100-150
Standard propionate
Chemical Names  17bes tyorony tapha metyt sspha andosan .02
ey saphs iytrotestosterans
ic Activity none
Progestational Activity not significant
Description:

Provironf® s Schering’s (now Bayer's) brand name for the oral androgen mesterolone (1-



methyl Sinilr to mesterolone i astrong
androgen with only a weak level of anabolic activity. This is due to the fact that ke
dihycrotestosterone, mesterolone s rapidly reduced 1o inactive diol metabolites in musc
tissue where concentrations of the 3-hydroxysteroid dehydrogenase enzyme are high The:
bekfﬂn( the weak anabolic nature of this compo und indicates a tendency to block the

rin muscke tisue, ing the gains of other more potent muscke-
steroids, shoukd fikewise not be taken serously In fact, du (o is exiremely high
affity for plsma. bixding proteins such as SHEG, mesterobone may actully work 1o
potentate 0 a fiee, wboud
state. Among amlem mesterolone ispriarly sed 0 ncrease anrogen kvels when iting
contest, and as an ani-esirogen due o is infrinsc abilfy o antagonize the

e enzynE
History:

According to conpany lierature, Schering developed Proviron® in 1934, muking this is an
extremely old mediation as far as anabolc/androgenic steroids. Schering ako states that it
was the first medication put ito clinal practie for the treatment of “hormonc-rekted
diseases and complaits in men. “Accordingly, mesterolone woukd have been devcloped
around the same time as methylestosterone (1935) and testosterone propiorate (1937),
which are both very okl agents generally consilered obsoete by today's standards. In spite
of its age, Proviron has a long history of cincal effetiveness and saféty, and remains in
widespread clical e today. It i generall prescribed to malks for the treatment of
declining physical and mental capacity caused by age and subnonl androgen kevels, low
bido caused by insufficent androgen leveks, hypogonadism (in pre- and post-pubescent
malks), and infertily (in certain sitations mesterolone ncreases the quality and quantity of
spem).

“The use of mesterolone as a fertlty aid i perhaps one of the most controversial indications
for this drug considering that anabolc/androgenic steroils are generally linked to infertly. It
s akso a use of mesterokone that s quite offen munderstood by athktes. Mesterokone s
applicable here because it is an effeetive androgen that offers minial suppression of
sonadotropins in nomul therapeutic doses, not because it icreases LH ouput. Absent
sonadotropin suppression, the drug may supplement androgenicity necessary for spem
production. It & well understood that androgens have direet stimtory eflects on
spemmtogenesis, and also influence the transportation and maturation of sperm va effcts on
the epididymis, ductus deferens, and seminal vesickes. So the role of these hormones is not
encysppresice. Mesroone seee o e e posde inflonce on certain cases
of male fertlty becaus q

overridden by the suppmum of gonadotropins.

Mesterolone is widely nnfictured by Bayer (formerly Schering), w‘r\lch currently sells the.
drug n more The e used for its sale.
i Provkon, ahogh SchergBner has sol the et under ter mmes in consin
nurkes, incheing Mestoranum and Provironum. Addionally, other nanuficturers have sokd
mesterolone over the years, appearing wnder such brand mines as Phrivion (Asche,
Germany), Vistimon (Jenepharm, Germany), and Restore (Brown & Burke, India). In spite
of s long track record of safety and effcacy, mesterolone was never approved for sale in
the United States. It remuins availbe in many Wester rations, however. Bayer remains the
njor (alnost exchsive) global supplier of mesterolone today. athough on rare occasion
other brands of the drug can be located.

‘How Suppli

Mesterolone is widely avaikible in huran drug markets. Composiion and dosage may vary
by coutry and manuficturer; preparations generally contain 25 m or 50 mg of steroid per
tablet

Structural Characteristics:

Mesterolone is a modified form of dlydrotestosterone. It diffrs by the addition of a methyl
oup at carbon I, which helps protect the hormone fom hepatic metabolism during oral
adminisration. The same stnetwal modifcation & abo wsed with oral Primobolan®
(methenolone) tablets. Alkyation at the one positon skows hepatic metabolism of the steroid
durin the first pass. athoush much less profoundy than ¢-17 alha alkviation. Mesterolone



dant_ enough to breakdown to allow therapeutically beneficial blood kevels to be
e, skough he oeral bomaibiy s much over e c-17 spia akybicd
oral steroids. Mesterolone aso has a very strong binding affny for Sex Hormone Binding
Globulin.>™ This may act to displace other steroids more weakly bound to SHBG into a free
(active) sate.

Side Effects (Estrogenic):

Mesterolone is not aromutized by the body, and s not measuably estrogeric. An anti-
estrogen s not necessary when using this steroid, as the drug & wikely to induce
gymecomastia, water retenion, or other estrogen rekted side effcts

Mesterolone s actually believed to act as an anti-aromatase in the body, preventing or
slowing the comersion of steroids info estrogen. The result & sonewhat comparable fo
Arimidext®, akhough kss profound. The anii-esirogeric properties of mesterolone are not
wige, md 8 b of oder il ‘have denmonstrated  simir _ activiy.
and Masteron ( for exanpl, have been
msﬂﬁ\lﬁy wed as therapies. for gymoﬂlmum and breast cancer due fo their strong
androgenic and potentally efict. It bas ako
may even lower aromatase actviy i peripheral ssues where it s more resstant (o estrogen
most active it of e to be the fver). The anti-
estrogenic efféct of all of these compounds is presumably caused by their abily to compete
wilh other substrates for binding to the arommtase enzyme. With the aromatase enzyme
bound (o the sterokl, yet being trable 1o aler i, an ihbiting effect & achieved as i &
tenporarily blocked from interacting wih other hormones.

ide Effects (Androgenic)

Mesterolone is chssifled as an androgenic steroid. Androgeic side effects are conmmon with
this substance, especilly wilh higher doses. This may inchale bouts of oly skin, acne, and
body/ficil hair growth. Ambolic/androgenic steroids may also agravate male pattern hair
loss. Women are ako wamed of the potential vilzng effeets of amabolic/androgenic
steroils. These may inchde a d fihe voice, changes inskin
texture, fickl hair growth, and clioral enbargement. Addionell, the 5-alpha reductase
enzyme does not metabolize mesterolone, so its rehtive androgenicity i not affeted by
fasterde or dutasteride.

Side Effects (Hepatotoxicity):

Mesterolone is not ¢17-alpha akylated, and not known to produce hepatotoxic efets; iver
oxiity s unlkely.

Side Effects (Carch .

This
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shiftthe HDL to LDL balance in a ditection that favors greater risk of
arterosclerosis. The relative inpact of an anabolic/androgenic steroid on serum lipids s
dependant on the dose, route of administration (oral vs. jectabl), type of steroid
(aromatizable or non-arommtizable), and level of resistance to hepatic metabolism.
Mesterolone is an oral non-aromatizable androgen, and expected to have a notable negative
effect on lipids. Studies administering 100 mg of mesterolone per day to hypogonadal men
for approviately 6 mont, demomatd a st pereat n ol chokterol (18899
and LDL cholesterol (65.2%), accompanied by a significant decrease in HDL cholesterol (-
35.7%)57

Mesterolone should not be used when cardiovasculr risk factors prechude the use of other
oral steroids.

To help reduce cardiovascular sirain it & advised 10 maintain an active cardiovascular
exercise program and minimize the itake of saturated fit, choksterol, and sinple
carbohydrates at al times during active AAS administration. Supplementing with fish oik (4
gams per day) and a ratral cholesterolantioxidant formua swch as Lipid Stabil or a
product with comparable ingredirts i alo recommended.



ide Effects (Testosterone St

n):

Mesterolone has a very weak suppressive effeet on gonadotropins and serum estosterone.
Studies show that when given in moderate doses (150 mg per day or less). sigificant
suppression of testosterone levels does not occur.™ In studies with higher doses (300 mg
per day and above), the agent strongly suppressed serum testosterone. 375

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (Men):

“To treat androgen nsufficency, mesterolone is usually given in a dose of 1 tabet (25 mg)
three times per day at the iation of therapy: The drug i hter contimed at a lower
muintenence dose, which sually consists of taking | tablet (25 mg) one to two times per
day. Simihr doses are used to support male frtlty, usally in conjunction with other frtlity
drugs ke injectable FSH. The usual dosage among muk athltes is between 50 mg and 150
mg of mesterolone per day, or two 10 six 25 m tablets. The drug i typically tken in cycles
0F 6-12 weeks in length, which is usuall a suffciet period of time (o notice the beneis of
drug therapy.

Many bodybuiders fivor the wse of mesterolone during diefing phases or contest
preparation, when low estrogen and high androgen levels are particulirly desirable. This &
especially beneficial when anabolcs ke Winstrol®, Anavar, or Primobokan® are being wed
alone, as the androgenic content of these drugs s rebitively low. Mesterolone can be
effectively used here to adjust the androgen 1o estrogen ratio wpwards, bringing about an
increase in the hardness and density of the muscles, supporting Hbido and general sense of
well being, and increasing the tendency to bum body fat. It s alo commonly used (at a
similr dosage) 10 prevent gynecomasta when other aromatizable steroids are being
adminitered, offen in conjunction with 10-20 me per day of Novadex.

Mesterolone is not approved for use in women. This agent s not recommended for women
for physique- or performance-enhancing purposes due o s strong androgenic nature and
tendency to produce virizng side eficts. Some women do favor the drug, howeser, and
find a singke 25 mg tablet enough to efficiently shift the hormone balance in the body, greatly
ipacting the look of definion to the physique. Infake is usually limied to no longer than four
or five weeks in such sitations to mininize the chance of developing sting virlzng efects

One tablet used in conjunction with 10 or 20 mg of Nolvadex® can be even more efficient
for muscle hardening, creating an envionnent here the body & much more incined to bum
offextra body ft, especilly n fermle trouble areas like the hips and thighs. Extreme caution
should be taken with such use, howerer

Availability

Mesterolone remmins widely availble, the vast mwjoriy of products made by o uxler
license from Schering (now Bayer). In reviewing som of the more popular products and
changes on fors.

Ber ook ol of Serg AG in Decerber 2006, Folig s sequiston e
Schering Proviron products have been transitoned over o the Bayer brand and logo,

Bayer no longer murkets Proviron in Egypt. The drug rerains availble under the Cidoviron
e, produced by the domestic i CID (Cherrical Industries Developmen).

Unigen markets the product Mesviron in Thailnd. It contains 25 mg per tablet, and &
packaged in foil and phasti strips of 10 tables each (5 trps per box).

Due to its fimited dermand, mesterolone products have traditiorally not been the subjects of
igh volume counterfeiting. When located on the black marke, they can usually be trusted so
ong as they are properly packaged foma known manficturer.

Sten (testosterone cvvionate & provionate)



100

Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-d-en-3-one
Estrogenic Activity moderate
Progestational Activity low
Deseription:

Sten is a two-component testosterone blend from Mexico that contains a mixture of
festosterone  propionate (25 mg),  testosterone - cypionate (75 g, and DHEA
(dehydroepiandrosterone; 20 ) in a 2 mL ampule. Some references incorrectly st this
product as containing 20 mg of DHT (dihydrotestosterone), which woukl be a third
androgen This s, however, just a confision of the Spanish word for DHEA
(dehidroisoandrosterona), which at a quick glance looks simiar to “ditydrotestosterona.”
More recent packaging lss this ingredient as the ks confising “prasterona’(prasterone;
amother accepted term for DHEA). Holding the DHEA ielevant at the moment,thi steroid
product ke s

Many cnmldel Stento be a low-budget akernative to Sustanon® 250, While it does contain

a blend of two festosterone esters, Sten is not as skow-acting in conparison. The longest
ester of estonerone s & cypioae, wich alows tesoseron Kvek o et 1
2 weeks afer njection. isako nota dekyed-

onset drug, so Sten doesn't offer much advaniage in regards to a “Sustained-rekase” efict,
‘The testosterone. propionate orly compounds the il festosierone spike, muking s
phanmacokinetc profik more wneven than if testosterone cypionate were wsed alore. Of
couse Sten and Sustanont® are both testosterone produets, so given equivalently dosed
weeky inections the end resu should not be very difeent between the two.

History:

Sten s made in Mexico by the pharmaceutical fimm Atkanti, S.A. de C.V. This agent is wed
primariy fo comrect low androgen kevels in mulks, for the treatment of hypogonadism,
andropause, and impotence. It is alo sometimes prescribed to women for excessive
Hactation, adhanced breast cancer, and low sex drive. Sten has a long history of sal on the
Mexican market, where it i one of the coury’s more inexpensive human-use testosterons
products. It has conscquently remmined a somewhat popubr tem there, even if s
formulation may not be the most properly suited for the higher-dosed requirements of athletc
we.

Sten s avaikible on the huan drug market in Mexico. It contains a blend of 25 ne/7S me
sp per 2-millter ampule.

Sten contains a mixture of two testosterone conpounds, which where modified with the
additon of carboxylic acid esters (propionic and cyclopertylpropionic acids) a the 17-beta
ydroxyl group. Esteified forms of estosterone are less polar than ffee testosterone, and are
absorbed more slowly fiom the area of injection. Once in the bloodstreamy the ester is
removed to yield fiee (active) testosterone. Esterified foms of testosterone are desiged o
prolong the window of therapeic efect following adminitration, allowing for a kss frequent
injection schedule compared to inections of fee (unesterifid) steroid. Sten is designed to
provide a rapid peak in testosterone levels (24-48 hours affer injection), and mmintain
Phvsologicl converators o approimatly 14 days



Side Effects (Estrogenic):

Testosterone s readily aromatzed i the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme is responsible for this metabolim of testosterone. Elevated
estrogen levels can cause side effects such as increased water retention, body fit gain, and
gmecomastia, Testosterone is considered a moderately estrogenic sterod. An anti-estrogen
such as clomiphene citrate or tamoxifen citrate may be necessary to prevent estrogeric side
effects. One may aterately use an aromatase inhibitor Iike Arimidex® (anastrozole), which
more efficiently controls estrogen by preventing s synthesis. Aromutase inhibitors can be
quite expensive in conparion to ant-estrogers, however, and may ako have negative
effects on blood fpids.

gy sl e uil o s dose gt e il e dows e

evel) ‘more lkely to require wse ofananti-
estrogen or arommtase inibior. Since water refertion and loss of muscle defintion are
common with higher doses of testosterone, this drug is uually considered a poor choice for
dicting or cutting phases of traning. Its moderate estrogeniciy makes it more ieal for
buking phases, where the added water retention will support raw strength and muscke size,
and help foser a sironger anabolic envirormen.

ide Effects (Androgenic):

Testosterone s the primary muke androgen, responsile for muintaining secondary muk:
sexal characteristies. Elevated levels of testosterone are kel (o produce androgenie side
effets inchding oly skin, acne, and body/fcal hair gowth Men wih a genetc
predispositon for hair loss (androgenetc alopecia) may motice accekerated ke pattem

akding. Those concerned about hair loss ey find 2 more comfortable option i androlone:
decanoate, which is a comparably less androgenic sterokl. Women are wamed of the
‘potential virizing effets of anabol/androgerc steroils, especilly wilh a strong androgen
such as testosterone. These may include deepening of the voice, menstnal imegubries,
changes ficial bair growth, and

In androgen responsive target tisues such as the skin, scalp, and prostate, the high rektive
androgeniciy of estosterone s dependant on it reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsible for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase infibitor such as fnasteride or dutasteride will terfere
with site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs o produce androgeric side effeets. It is important to remember that anabolic and
androgenic. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolic and androgenic properties is not possibk, even with
total 5-alpha reductase inibition.

Effe toxi

estosterone does not have hepatotoxic efects; liver toxiiy i unlikely. One study examined

the potential for hepatotoxicity with high doses of tesiosterone by adminisering 400 mg of

the hormone per day (2,800 mg per week) to a growp of make subjects. The steroid was.

faken orally so that higher peak concentrations woukl be reached in hepatic tissues

compared to inramuscubr injections. The hormone was given daily for 20 days, and

produced g cnges n Ber ey vakas g s b, Db,
. and alkaline phosp!

Side Effects (Cardiovascular):

inchades
a tendency to reduce HDL (o0d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relative inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable or nor-arommtzable), and kevel of resistance to. hepatic metabolism.

increasing the risk of cardiovascular discase and myocardial infarction.



Testosterone tends to have a much less dranmtic impact on cardiovascular risk factors than
synihetic steroids. This is due in part 1o is openness to metabolism by the liver, which alows.
it 10 have less efieet on the hepatic management of cholesterol The aromatization of
testosterone 10 estradiol akso helps to mitgate the negative effects of androgens on serum
lipids. In one study, 280 me per week of testosterone ester (enanthate) bad a slight but not
statistially signiicant effect on HDL cholesterol affer 12 weeks, but when taken with an
aronatase inhbitor a strong (25%) decrease was seen’” Studies using 300 mg of
testosterone ester (enanthate) per week for twenty weeks without an aronmtase inhibitor
demonstrated only a 13% decrease in HDL choksterol, whi at 600 mg the reduction
reached 21%5™ The negative impact of aromatase ihibition should be taken into
apy.

Due to the posiive inflence of estrogen on serum lipids, tamoxien citrate or clomiphene:
ctrate are preferred to aromatase ihbitors for those concemed with cardiovaseuiar heakh,
s they offer a partial estrogenic efiect in the fiver. This allows them to potentially improve
Tipid profles and ofset some of the negative efieets of androgens. With doses of 600 mg or
less per week, the inpact on pid profle tends to be noticeable but not dramatic, making an
anti-estrogen (for cardioprotective puposes) perhaps umecessary. Doses of 600 mg or kss
per week have abo fied to produce siaistically significant changes in LDUVLDL
cholesterol, trigycerides, apolpoprotein BAC-III, C-reactive protein, and insulin sensitvity,
all indicating a relatively weak inpact on cardiovascular risk factors.™ When used
moderate doses, njectable tesiosterone esters are usually considered to be the safést of all
ambolic/androgenic stroids.

To help reduce cardiovascular sirain it & advised to muiniain an active cardiovascular

exercise m and mininize the izke of satwated fis, choksterol and sinple
Crbohyimes at all fres duing e AAS adinsraton. Supplmesing wih o o (4
gams per day) and a matwal chokesterolantioxidant formua such as Lpid Stabil or a
product with comparable ingredinis s also recommended.

ide Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected (0 suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil lkewise, have a strong effeet on the hypothakic regubation
of mtural sterokd hormones. Wilhout the interyertion of testosterone-stimuting substances,
testosterone kevels shoukd retum to nomal within 14 months of drug secession. Note that
profonged_ hypogonadotrophic hypogonadism can develop secondary to steroid abuse,
necessiating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (General):

Testosterone propionate i offen regarded as a painfl njection. This s due to the very short
carbon chain of the propionic ackl ester, which can be iiating to tisues at the sie of
injection. Many sensitive individuals choose to stay away fiom this steroid completey, their
bodies reacting with a pronounced soreness and low-grade fever that may lst for a few days
after ach injection.

Administration (Men):

For the treatment m Inw ardmgn levels, the prescribing guidelines for Sten recommend one:
( 20 mg DHEA) every 15-30 d

. this drug ‘weekly basis, in a dosage of 2-4.

anpules (200-400 mg of tesosterone esters i tota). This kvel i sulfciet o provide

excellent gains in miscle size and strength. Higher doses are possible, but even the injection

volum: needed with 4 anpules per week (8mi) can becom too uncomiortable for many.

Testosterone drugs are ultimately very versatil, and can be combined with many other




for Sten do not make sp for wonen,
except to say that androgenic synptoms may ocu, and in certain scerarios therapy shoud
be suspended untl synptoms resohve, and affer a lower dose used. This drug is not
recommended for women for physique- or performance-enfiancing purposes due 1o its
strong androgenic mature, tendency to produce virlzng side cffects, and slow acting
characteristcs (making blood levels diffct o control.

Availability:

Sten s conmonly found in Mexico, where 2 pre-loaded syringes are packaged ina box and
usually sell or about $10 i the phammcy.

Striant® (testosterone)
Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Activity low
Descripti

Striant® i a mucoadhesive buceal testosterone defiery system I is prepared in the form of
a sl (aspirin-sized) tabiet, which contains 30 mg of (fe) testosterone. The fable is not
taken orall, but is affixed to the gums, where i ransfers testosterone across the imer fning
ofthe chek and into the bloodstream The buccal delvery of ansbolic/androgeric steroids is
not new, and has been used in the past (with fmied swccess) on agents lke
mehylestosterone and testosterone propionute, The adhesive Strant sysiem, however,is an
improverent over the old rapidly dissolving bucal tabiets, as it i much more stable in the
mouth (it stays affied for 12 hours and needs (o be removed). As such, it provides a much
more prokonged and eficacious delivery of homone in corparison. Twice daily dosing is
enough to maintain physiological homone kevels over  24-hour period.

History:

Striant® was developed i the United States by Colunbia Laboratorie. It was approved by
the FDA for sale as & preseripton drug in Junc of 2003, and is indicated for use in men with
condions assocted wih a deficiency or absence of endogenous testosterone. With this
product, Columbia was likely trying (0 target those hommone rephcenent therapy (HRT)
consumes that do not welcome biweekly nfectons, and find patches and gels urcomfortable
or cosmetically objectionable. Striant was shipped to pharmacies i lte 2003, and quickly
metwith mixed reviews. Some patients i it a very convenicnt opton for HRT, whi others
find the oraltables too uncomoriable o use: for long periods of e Striant was released in
the UK in 2004 under the Striant SR (Sustained Release) brand nam, lcensed and sokd by
Ardana Bioscience. Cokurbin's partnership with Ardana expects o see sale of Straint n 18
Furopean markets.

‘How Supplied:

Strian® nucoadhesive buceal testosterone delivery system is avaiiable in various huan
markets. Product comes in the form of a siall buceal table; usually packaged in strips
0f 10 tables, 6 srips (0 a bos.

tructural Characte




Striant® mucoadhesive buceal testosterone delivery system i a buccal tablet contaiing 30
g of (fee) testosterone. The system s adhered t0 the inside of the mouth, where the am
meets the upper lip above the incisor teeth With exposure to safiva the tablet sofiens into a
seklike consitency, which can stay in place for 12 hours. The product delivers physiokogeal
concentratons of testosterone through the mucous membrane, where it i absorbed o the
bloodstream via the superior vena cava (major blood vessel), bypassing the fivr.

Side Effects (Estrogenic):

Testosterone is readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsble for this metabolsm of tesosierone. Hevated
estrogen levels can cause side effects such as inreased water retention, body fit gain, and
gyneconsta. Testosterone s consilered @ moderately cstrogenic steroid. Excecding
therapeutic doses will increase the ikeliood of estrogenie side effecs. In such cases, an
ot g s et i ot & ooy sl b et
estrogenic sile effecs. One may alemately use an aromatase hbior e ®
(anastrozole), s synthesis. Aromatase
inbitors can be quie expensive in comparison o ant-stroges, however, and ry abo
have negative effecs on blood lpids.

ide Effects (Androgenic)

Testosterone s the primary muke androgen, responsile for muintaining secondary mak:
sexual characteristics. Exceeding nomul therapeutic doses s likely to produce androgenic
side effeets inchding olly skin, acne, and body/ficil hair growth. Men with a genetic
predisposiion for hai loss (androgenetic alopecis) may notice accekrated male pattem
bakding. Women are wamed of the potential virlzng effects of anabol/androgenic sterokls,
especially with a strong androgen such s estosterone. These may inchile deepering of the
voice, menstnal meguarifes, changes i skin texture, fcil hair gowth, and clioral
enlargene,

In androgen- responsive target tissues such as the skin, scalp, and prostate, the high rektive
androgeniciy of testosterone s dependant on i reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase infibitor such as fnasterde or dutasteride williterfere
wilh ste-specific potentiation of testosterone acton, lowering the tendency of testosterone
drugs to produce androgeric side effees. It is important to remember that anabolic and
androgeric. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolic and androgenic properties is not possibe, even with
total5-alpha reductase nhbiton.

wiikely. O
the potential for }epammxm) ‘with high doses of testosterone by adminisering 400 me of
the hormone per day (2,800 mg per week) to a group of make subjects. The steroid was
taken orally so that higher peak concentraions would be reached in hepaic tissues.
compared to inramuscubr injections. The hormone was given daily for 20 days, and
produced o sigificant changes i liver erzyme vakes incheling serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. %0

Side Effects (Cardiovascular):;

“This inchdes
a tendency to reduce HDL (go0d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direetion that fvors greater risk of
arteroscleross. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable or nor-arommtzable), and kevel of resistance to hepatic metabolism.
Anabolic/androgeric. steroids may ako adversely affeet blood pressure and trigheerides,
reduceendothelil relaxation, and support. lefl ventricular hypertrophy, all potentially
increasing the risk of cardiovaseuar disease and myocardial infircton. Therapeutic doses of
testosterone used to correct insufficient androgen production n otherwise healihy aging men
are kel to ncrease atherogenic risk, and may actually reduce the risk of cardiovascular
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To help reduce cardiovascular strain it i advised to mainiain an active cardiovascular
exercise program and mininize the intake of satrated fats, cholesterol, and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish ik (4
gans per day) and a natural cholesterolantioxidant formuka such as Lipd Stabil or a
product with comparable ingredients s also recommended.

ide Effe

tosterone Su

All anabolc/androgenic sieroids when faken in doses sufficen o promie muscle gin are
expected o suppress endogenous testosterone production. Teumtemne s the primary make

of natural steroid hormoncs. Wihout the infervention of testosterone-stimuiating substances,
testosterone kel shoukd retum to ol wiin 1-4 months of drug secession. Note that
prokonged hypogonadotrophic hypogoradism can develop secondary to sieroid abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
Administration (General):

“The Striant mucoadhesive buceal testosterone defivery system is placed on the gums just
above the incisor tooth. 1t i lefl affxed for 12 hours, at which point it is carefilly removed.
“The product & usually admintered twice daiy. The application sie shoud be rotated
between lefl and righ sides of the mouth with each dose.

Administration (Men):

To treat androgen insufficiency, the prescrbing guidelines for Striant recommend
adminitering one buccal tablet twice daily. Doses are given once i the moming and once at
night, 12 hous apart. For physique- or performance-cnhancing puposes, higher doses
would be necessary (0 achieve supraphysiological levels of testosterone. This vl be difiul,
if not impractical, given the method of defivery. Such wse woukl require a minimum of 4
Sy erdn, el uf o ot s o e sgaan i i s and

h bt ot mch comlr, Lover (Ferpate) doses my be cffsthe wien

acconpanied steroids. Testosterone

and can be conbied i rany ot abolndrogeric Serod 1o tor e desiod

Administration (Women):

“The Striant mucoadhesive buceal festosterone defivery system is not FDA-approved for use:
in women. Testosteron s not recommended for women for physique- or perfomance-
erlancing purposes due o s sirong androgenic nafure and tendency fo produce vrizng
side ffects,

Given is high reaive price and low delivery of testosterone, Siriant is not conmmonly traded
onthe black market, Counterfiss have not yet been reported.

Sustanon® 100 (testosterone blend)

Androgenic 100
Anabolic 100
Standard Standard

Chemical Names 4-androsten-3-one-17beta-ol



17beta-hydroxy-androst-4-en-3-one

Estrogenic Activity moderate
Progestational Activity Tow
Description:

Sustanon® 100 i an oi-based injectable testosterone blend that contains three different
2 "

m); testosterone 3
and testosterone Socaproate (40 me). This produet is manfictured by Organon, and &
essentialy @ ower dosed version of their Sustanon® 250, Like Sustanon® 250, Sustanon®
100 makes use of muliple esters of testosterone o produce a desired slow-acting effect,
“The different esters have differen leves of il solubilty, and fkewise rates of ekease from the
site of injection. The desian i such that the rapid distributon of testosterone is folowed by a
sustained release of hormone. Sustanon® 100 is shorter acting than Sustanon® 230, as it
Tacks the longer decanoate ester, and is usually administered on a biweekly basis. This drug
s ulitely very sinilar to testosterone cypionate or enarthate, but with a slightly shorter
window of therapeic effect

Sustanon® 100 is a modem adaptation of the well-known injcctable testosterone blend
Sustanon® 250, both of which were developed by the iniermatioral phanmaceutical gant
Organon (now Merck/MSD). Sustanon®® 100 is essentially a lower dosed equivaknt of
Sustanon® 250, supplying the same hormone in a similar (though not exact) tine-released
fashion. Sustanon® 100 is recommended for the same medical uses as Sustanon® 250,
manely treating male androgen insufciency, which can manifest isef wilh such synptoms as
reduced sex drive, impotence, infetilty, and bone loss. Increased adiposity (ft mass) and
reduced kean nuss are ako conmon with patienis suffering fom low androgen kvek. In
additon to these uses, Susianon® 100 i ako recommended to induce masculiization in
fenuk-to-mle transsexals. Sustanon® 100 is produced only in a handiil of counties at
this time, and is not widely avaikible.

‘How Suppli

Sustanon® 100 is avaikbke in select buan drg markets. All products are suppled in 1 i
ass anpues.

Structural Characteristics:

Sustanon® 100 contains a mixture of three mmemm conpoulis which where modified
with the additon of carboxylc acid esters (propionc, propionic phen ester, and iocaproi:
Jcisy ot he 17-het o] sroup.Exrid o ofsosrone e ke pob e e
testosterone, and are absorbed more slowly fom the area of injection. Once in the
bloodstream, the ester i removed 1o yiekl fiee (active) testosterone. Esteified forms of
testosterone. are designed o prolong the window of therapeutic efict ollowing
adminitration, allowing for a ke fequent inection schedule compared to ijections of fiee
(unesterified)steroid. Sustanon 100 i designed to provide a rapid peak n testosterone levels
(24-48 bours affer injection), and rintain physiological concentrations for approximtely 14
days.

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosterone. Flevated
estrogen levels can cause side effects such as increased water retention, body ft gain, and
gymeconustia. Testosterone is considered a moderately estrogenic steroid. An antiestrogen
such as clomiphene citrate or tamxifen citrate may be necessary to prevent estrogenic side
effcts. One may aliemately use an aromatase inhibilor ke Arimidex® (anastrozok), which
more efficiently controks esirogen by preventing its synthesis. Aromtase inhbitors can be
quitc expensive in comparison to anti-cstrogens, however, and may ako have negative
fcts on blood lpids

Estrogen side efics will oo i a dose-dependant e, wilhHigher doses (abov
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Srogen or aromuiase ihbior, She water reention and koss of Mck defnton e
common with higher doses of testosterone, this drug is usually considered a poor choice for
dieting or cutting phases of traiing Its moderate estrogenicity makes it more ideal for
‘buking phases, where the added water retention wil support raw strength and muscle size,
and belp foster a stronger anabolic environment.

Side Effects (Androgenic)

Testosterone s the primary muke androgen, responsile for nuintaining secondary make
sexual characteristies. Elevated levels of testosterone are kel to produce androgenic side
cffects inchling oly skin, acne, and body/fcal hai gowth Men wih a genetic
prediposio £ bk ss (aogeses sbyc) mny e oot s pate
“Those concered about hair loss ay fin 2 more comfortable option in randrolone.

demmaﬁe which is a conparably s androgenic sieroid. Women are wamed of the
potential virizing effécts of anabolic/androgenic steroids, especially with a sirong. andmgen
such as testosterone. These may inchule decpening of the voice, mensinal imegurics,
changes in skin texture, ficil b growth, and clioral enbrgere.

In androgen- responsive farget tissues such as the skin, scalp, and prostate, the high rektive
androgenicity of estosterone s dependant on its reduction to diydrotestosterone (DHT).
‘The S-alpha reductase enzyme i responsible for this metabolism of testosterone. The
concurrent use of a 5-alphia reductase inibior such as fasteride or dutasteride willnterfere
wih site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs o produce androgenic side effees. It s important to remember that ansbolic and
androgenic effeets are both medited via the cytosolie androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic propertis is not possible, even with
{otal 5-alpha reductase inibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efects; iver toxicty i unlikely. One study examined
the potential for hepatotoxicity with high doses of testosterone by adminsering 400 mg of
the hommone per day (2,800 mg per week) to a group of mak: subjects. The steroid was
taken orally so that higher peak concentraions woud be reached in hepatic tissues
compared to_ intramuscubar injections. The hormone was given daily for 20 days, and
produced no significant changes i liver enzyme valbes incheing serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. 2

Effects (Cardiovascular):

a tendency to reduce HDL (go0d) chokesterol values and increase: LDL (bad) cholesterol
vakes, which may stiftthe HDL to LDL balance in a direction that frvors greater risk of
arterosclerosis. The reliive impact of an ambolic/androgenic steroid on serum lipids &
dependant on the dose, route of admitration (oral vs. njecabke), type of steroid
(aromatizable o non-arommiizable), and knel of resistance to hepatic meabolism.
Anabolic/androgeric steroids mmy ako adversely affeet blood pressure and trigheerides,
reduce._endothlil reloton, and support efl ventricubarhypertrophy; all potersially

“Testosterone tends (o have a mch ess dranmtc inpact on cardiovascular risk fictors than
synihetc steroids. This is due in part 1o its openness to metabolism by the liver, which alows.
it to have less effect on the hepatic management of cholesterol The arommtization of
testosterone 1o estradiol akso helps to mitizate the negative efiets of androgens on serum
Tipids. Tn one sty 280 me; per week of testosteronc ester (enanthate) had a slight but not
statistically signifcant effet on HDL cholesterol afier 12 weeks, but when taken with an
aromatase inhibitor a strong (25%) decrease was seen®® Studies using 300 me of
testosterone ester (enanthate) per week for 20 weeks without an aromatase inhibitor
demonstrated only a 13% decrease in HDL chokesterol, whi at 600 mg the reduction
reached 21%% The negitive inpact of arommase inhibiion shoud be taken o
py.

Due to the posiive inflence of estrogen on serum lipids, tamoxien citrate or clomiphene:
ctrae are preferred to aromatase ihbiors for those concemed with cardiovaseuiar heakh,



as they offer a partial estrogenic efféct in the fver. This allows them to potentially improve
pid profles and offsct som of the negative eficts of androgens. With doses of 600 mg or
less of tesiosterone per week, the impact on lpid profi tends to be noticeable but not
dramutc, muking an anf-esirogen (for cardioprotective purposes) perhaps umecessary.
Doses 0 600 mg o ks per week have alo fiikd to produce siatistially sigificant chan
in LDUVLDL cholesterol, rigycerides, apolipoprotein BC-II,
i st ol deaing 2 ety wesk irecton andvser ek factors.
1o be the

sarm ofall ambobc/amw s\m»ds

To help reduce cardiovascular strain it i advised 1o maintain an active cardiovascular
exervise program and minimize the itake of saturated fits, cholesterol and sinple
carbohydrates at altimes during active AAS administration. Supplementing with fish ois (4
ams per day) and a natwal chokesterolantioxidant fornuia swch as Lpid Stabil or a
product with comparable ingredients i abo recommended.

Side Effects (Testosterone Suppression):

Al amabolic/androgeric steroids when taken in doses suficient to promnte muscke gin are
expected o suppress endogenous testosterone production. Testosterone is the prinary mak:

of natural steroid hormoncs. Wihout the infervention of testosterone-stimuiating substances,
testosterone kel shoukd retum to nomal wiin 1-4 months of drug secession. Note that
prokonged hypogonadotrophic hypogoradism can develop secondary to sieroid abuse,
necesstating medial intervention.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
stration (General):

“Testosterone propionate is offen regrded as a painfl infecton. This s due 10 the very short
carbon chain of the propionic ackl ester, which can be iiating o tisues at the sie of
injection. Many sensitive indivihaals choose to siay away from this steroid comrpletely, their
bodics reacting with  pronounced soreness and low-grade fever that mmy st for a fow days.
afir each njection.

Administration (Men):

To treat androgen insuffiiency, the preserbing guidelines for Sustanon® 100 call for a
dsage of 100 g (| apul) evry 2 wecks Alboughactve th body s brger e

n® 100 s sl injected every 7 to 10 days for muscle-buiding puposes. This
el willow fr higher doses most commonly applied by athetes, and more stable
clevations in hormone kevel The usual dosage among male athctes s inthe range of 200-600
g per week, taken i cycles 6 to 12 weeks in ength. Thiskevel i suffiient for most users to
notice exceptioral gains in miscle size and strength. Testosterone is utimately very versatie,
and can be conbined with many other anabolic/androgenic steroids depending on the
desired effct.

Sustanon® 100 i rarey used with women in lincal medicine. When applied. it s most oﬁm
wed to induce musculiization in ferale to nuke transsexuaks. Sustanon® 100 i

recormendd fr swomen o physqe. o perbrmce e ppoces die 1o s
sirong androgenic nature, tendency (o produce vinlzng s effects, and skow-acting
characteristcs (making blood leves it to conirol

Availability:

Sustanon® 100 s less widely distributed on the black market than Sustanon® 250, due to
the fact that source counries producing this drug are limted. The moderate tofal amount of
drug contained i cach anpule (100 me) ako mukes this produxct fir less desiable to
consumers than Susianon® 250, Sustanon® 100 is mainy located in the Netherands, Egypt,
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Sustanon® 250 (testosterone blend)

100

Anabolic 100

Standard Standard

Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-d-en-3-one

Estrogenic Activity moderate

Progestational Activity Tow

Descriptc

Sustanon® 250 s an oi-based njectable testosterone biend that contains four diffrent

3 fostcrone

testosterone. Bocaproate (60 mg); and testosierone decanoate (100 mg), Sustanon® &
designed 10 provide a st yet extended rekease of testosterone, usually requirng injections
e vy 3 o 4 wesks o clnkal setg T & an iproert fom sandard
(estoster e e,

wih al testosterone. products, Sustanon® 250 i a very strong amabolc drug in
pronounced androgeric. activiy It s most commonly wsed i bulking cycles, providing
exceptional gains in strength and musce mass. A shorter-acting version of Sustanon®, called
Sustanon® 100, is aso made in certain arcas (seeSustanon 100).

History:

Sustanon® 250 first appeared on intermational drug markets during the early 1970's. It was
developed by the intemational pharmaceutical gant Organon (now Merck/MSD), ako
responsible for such steroids as Duabol®, Deca-Durabolin®, and Andriol. Sustanon®
250 was designed to offer a therapeutic advantage over existing single esters of testosterone,
which need to be injected more frequently (cited advantages in homone stability are
probably not valid). In spite of this advantage, however, Sustanon® 250 has never been
approved for sak in the Unied States, aithough around the workd it is one of the most
popular brands of testosterone avaikbe. The kack of ULS. avaikibilfy s probably due o the
high costs associated with the FDA approval process and the avaibily of other somewhat
conparable agers

Over the past 25 years, Sustanonf® 250 has probably been the most sought-afier ijectable
testosterone among athetes. 1t must be enphasized, however, tht this i not due to an
potency of this tesiosterone combination (esters really only aféct the reease of
testosterone). This is siply due to the fact that a siack of four diffrent testosterone.
compous . vy o sl o pesehed o v rors ke, It s
bt nore for you moncy cypiomte. The
dvanages (0 be uxd i Susancn 250 e o the modical wer un\y Ifyou were tied to
your doctor for regubr inections, then Sustanon® 250 woukd allow you t0 vist him or her
Jess frequently. This equates to a clear improvernent in patient comiort But if you are a
bodybuikle inecting the drug every wesk, blood levels wil bui fo the same extremes with
cither type oftestosterone, and the added expense i probably not warrarted.

‘How Supplied:
Sustanon® 250 is widely available in huran and (select) veterinary drug markets. Packaging

vokume may vary by country and manufacturer; the majority of products are suppled as 1
i gass anpulcs.

Structural Characteristies:

Sustanon® 250 contains a mixture of four testosterane conmounds. which where modified



with the acid est roic, and
decanoic acds) at the 17-beta hydroxyl group. Eteried o o esoseroe e ks polar
than free testosterone, and are absorbed more skowly from the area of njection. Once in the
bloodstream, the ester is removed 10 yiekl free (active) testosterone. Esterifid forms of
testosterone are designed to prokong the window  of therapeutic efieet following
administration, allowing for a less frequent injection schedule cormpared to injections of fiee:
(unesterified) steroid. Sustanon 250 i designed to provide a rapid peak in testosterone levels
(24-48 bowrs afler jection), and maintain physiological concentrations for approxiitely 21

days.** Each 250 mg ampule provides 176mg of testosterone.

ide Effects (Estrogenic)

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(esirogen synthetase) enzyme i responsble for this metabolsm of testosierone. Hvated
estrogen levels can cause side effects such as inreased water retention, body fi g, and
sneconustia. Testosterone is considered a moderately estrogenic steroid. An anti-estrogen
such as clomiphen cirate or famxifen cirate may be necessary to prevent estrogeric side

effcts. One muy akermtely use an aromatase inhibitor ke Arimidex® (anastrozol), which
more efficintly controls esogen by preventing is synihesi. Aromatase inibitors can be
quite expensive in comparkson to aniiestrogens, however, and may ako have negitive
eficts on blood lipids.

Estrogenic side effects will oceur in a dose-dependant mamer, with higher doses (above
noml therapeutic kevel) of Sustanonf® 250 more likely to requie the concurent use of an
anti-estrogen or arommiase inibior. Since water retention and loss of muscle defintion are
cormmon wih higher doses of testoseron, this drug i usually considered a poor choiee for
dicting or cuting phases of traning. Its moderate estrogenicity makes it more ieal for
buking phases, where the added water retention will support raw strength and muscle size,
and help fostr a stronger ansbolic envirorment.

Side Effects (Androgenic):

Testosterone s the primary mule androgen, responsile for maintaining secondary male
sexual characteristes. Flevated levels of testosterone are kel to produce androgenic side
effeets inchding oly skin, acne, and body/fcal hair growth Men wih a genetc
predispositon for hair loss (androgenetc akopecia) may motice accekerated ke pattem
bakling. Those concered about hair loss may find a more comfortabie option in nendrolone
decanoate, which is a conparably less androgenic sterodl. Women are wamed of the
potential virizng effects of anabolicandrogenic steroids, especially with a strong androgen
such as testosterone, These may include deepening of the voice, menstal imeguaries,
changes in skin texture, facial hair growth,and clitoral enlargenent.

In androgenresponsive target tisues such as the skin, scalp, and prostate, the high reftive
androgenicity of testosterone & dependant on its reduction to dihydrotestosterone (DHT).
The S-alpha reductase enzyme i responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inhibitor such as finasteride or dutasteride will interfere
‘with site-specific potentiation of testosterone action, lowering the tendency of testosterone
drugs to produce androgenic side effects. I is important to remember that anabolc and
androgenic efitcts are both medated via the cytosolic androgen receptor. Conplte
separation of testosterone’s anabolic and androgeri properties is not possible, even with
total 5-alpha reductase inhibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic efecs; iver toxicy i unlikely. One study examined
the potential for hepatotoxicity with high doses of tesiosterone by adminisering 400 mg of
the hormone per day (2,800 mg per week) to a grop of muk subjects. The steroid was
taken orally so that higher peak concentraions woud be reached in hepatic tisues.
compared to intramuscubr injections. The hormone was given daily for 20 days, and
produced no sigificant changes in lier enzyme valkes inchuling serum abunin, bilrubin,
alanine-amino-transferase, and akaline phosphatases. 7

Side Effects (Cardiovascular):



Ihs medes
a tendency to reduce HDL (go0d) cholesterol values and inerease: LDL (bad) cholesterol
valoes, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis, The relaive inpact of an ansbolic/androgenic steroid on serum lipids &
dependant on the dose, route of admiisiration (oral vs. njectable), type of steroid
(aromatizable or nor-arommtzable), and kel of resistance o hepatic metabolism.
Ansbolic/androgeric steroids may ako adversely affeet blood pressure and trigheerides,
reduce endothell relxation, and support lefl ventricular hypertrophy, all potentialy
increasing the risk of cardiovascular disease and myocardialinfirction

Testosterone tends (0 have a mch less dramatic inpact on cardiovascular risk fictors than
synthetic steroids. This is due in par o its openness o metabolism by the fiver, which allows
it 1o bave less effect on the hepatic management of cholesterol The arommtization of
testosterone 10 estradiol also helps to mitige the negative effects of androgens on serum
Tipids. Tn one sty 280 me;per week of testosterone ester (enanthate) had a sliht but not
statistically significant effect on HDL cholesterol afier 12 weeks, but when taken with an

inhibitor a strong (25%) decrease was seen’® Studies using 300 mg of
festosterone ester (enanthate) per week for 20 weeks without an arommiase ibitor
demonstrated orly a 13% decrease in HDL cholesterol, whi at 600 mg the reduction
reached 21%5% The negative impact of aromatase inhibition should be taken into

Due to the posiive inflaence of estrogen on serum fipids, tamoxifen citrate or clomiphenc:
ctrate are preferred to aromatase inhbitors for those concemed with cardiovaseuar heakh,
as they offe a partial estrogenic efect in the fver. This allows them to potentialy improve
Tpid profles and offset som of the negative effeets of androgens. With doses of 600 g o
less of testosterone per week, the impact on fpid profi tends to be noticeable but not
dramutc, making an ant-estrogen (for cardioprotective purposes) perhaps umecessary.
Doses o 600 me or ks per week have abo fikd to produce statistially sigificant changes

in LDLVLDL cholesterol, rigycerides, apolipoprotein BIC-1IL, C-reactve protein, and
i s, al g  rkthvely weak impact on candivascub rik icors
When used injectable tobe the
safest of all mbom.dmgmc Seroils.

To help reduce cardiovascular sirain i i advised to mainiain an active cardiovasey
exercise program and mininize the itake of saturated fits, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish ois (4
gans per day) and a il cholesterolantioxidant formubt such as Lipid Stabil or a
product with comparable ingredients i akso recormmended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses sufficent 1o promte muscle g are
expatd o sppross g estosteronsproduction. Tesosterone e prary

and ofers stong negive foedback on  endogenous testosterone:
pmducumTcsmsv.:mnbbawd drugs wil,ikewise, have a strong effet on the hypothalamic
regulation of natural steroid hormones. Without the infervention of testosterone-stimulating
substances, testosterone levels shoukd retum to normal within 1-4 months of drug secession.
Note that prolonged hypogonadotrophic hypogonadism can develop secondary to steroid

abuse, necessiating medical tervertion.

The above side effects are not inclusive. For more detailed discussion of potential side

ffects, see the Steroid Side Effects section of this book.

Testosterone propionate i offen regarded as a painfl nection. This is due to the very short
carbon chain of the propionic acid ester, which can be iitating to tisues at the sie of
injection. Many sensitive individuals choose to stay away ffom this steroid completely, their
bodies reacting with a pronounced soreness and low-grade fever that may lst for a few days
afier cach njection.

Administration (Men):

AT ——

st e Qb 250 call o
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dosage of 230 m cery 3 woeks. Alough acte it body for @ konge e, Sutanon®
250 & usually injected every 7 to 10 days for muscle-buikling puposes. This schedule wil
allow for the higher doses most commonly applied by athietes, and more stable cleations in
homne kevel. The ustal dosage among male athletes i in the range of 250-750 me per
injection, taken in cycles 6 to 12 weeks in length. This level is sufficient for most users to
notice exceptional gains in muscle size and strength.

Sustanon® 250 is usually incorporated into bulking phases of training, when added water
retention will be of itk consequence, the user more concerned with raw mass than
definion. Some do incorporate this g into cuting cyckes as well, but typially in lower
doses (125- 250 mg every 7-10 days) and/or when acconpanied by an aronmtase inhibitor
1o keep esirogen kvels under control. Sustanon® 250 is a very effective amboli drug, and
is offen used alone wih great benefi. Some, however, find a need to siack it with other
ambolic/androgenic steroids for a stronger effect, in which case an addional 200-400 mg
per week of boklenone undecylerate, methenolone erantate, or nandrolone decanoate
should provide substantil resuls with no sgnificant hepatotoricity. Testosterone s imately
very versatik, and can be combined with many other ansbolicndrogenic steroids to taior
the desired effect.

Some bodybuiders have been k this drug (1,000 mg
per week or more), although this practice s generally not advised. At dosages above 750 mg
per week, water retention will likely account for more of the addiforal weight gin tha

musck tisue. The practice of “megadosing” & neficent (not to. mention potentially
dangerous), especially when we take ito account the typical high cost of Sustanon 250.
Such use i usuall not justified ouside of aggressive bodybuiding regimens

Administration (Women):

Sustanon® 250 i rarly used with women in lincal medicine. When applied. it s most ofien
wsed 1o induce maseulnization in fermale (o male transsexuak. Sustanon® 250 i not
recommended for women for physique- or performance-cnbancing puposes due 1o is
strong androgenic nature, tendency (o produce vinlzng side effeets, and sow-acting
characteristcs (making blood levels difft to contro).

vailahility:

Sustanon remains a popuar testosterone product in many countries outside of the United
States. The vast majority of products in westen markes are made by or uxder iense from
Organon (now Merck/MSD), though rany “clone’” products are alo manufictured in kess
regulated markets of Asia. I reviewing some of the products and changes in the lobal

In Noverber 2007, Organon was purchased by Schering-Plough. In the two years following
this acquisiton, the company was slowly transiioning the Organon products over to the
Schering-Plough abel. In Noverrber 2009, Schering-Plough merged with Merck & Co, Inc
Sustanon is expected to transition over to the new Merck/MSD label in all markets, though

1y has not for It
H Fam) changes fo expect i ion of Sustanon.

In Brazl, Durateston in now widely availble under the Schering-Plough abel. The product i
still produced in s familar clear ghss ampuke wilh red and yellow band on the tp. Given the
recent merger with MSD, it i expected that Durateston wil soon be subject to another
packaging change.

Onmadren from Jelfs (Pokand) recently had s packaging updated. The new boxes have a
more colorfl pink gradicnt to thern, but otherwise the presentation rermins simir to the okl
product a set of five | mL ampuies ina rectangukr box with anpue trzy).

Unigen murkets the product Test-Comrp 250 in Thaihnd. It contains the standard 250
mynL dosage ina 10 mL muli-dose vial Each product shoukl carry a wique product 1D
code that can be veriied with the company for autherticty.

Sustaboli fom Asia Phanma (Malaysia) i now approved for sale through phammcies in
Thaikand. Each box shoud carry a seratch-offsecuriy stcker, which vl display a code that
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Balkan Phammceuticals (Moklova) makes the product Sustaed. It i prepared in both |
L anpules and mul-dose viaks.

Sostenon 250 redijects manufictured by OrganonMSD in Mexico are abo still found,
although muxch kess commonly i recent years. Due to the sophisticated packaging, ths
steroid has never been successfilly counterfeted.

Less common, but stil seen on the US. back murket, are the Euwopean versions of
Sustanon from countries ke ltaly, Portugzl, Beigium, and Enghand. All of these produets e
apuies that are scored, carry colored (yellow and red) rings on the ti, and have while
paper libek.

Sustanon 250 from Karachi Pakistan i also popuar as of te. These ampules are clear ghss
with yellow sik-screen printing. This is one of the few versions of s steroid product sold by
OrganonMSD globally that does not carry a paper label. Fakes are circubting in high
vokume at thi time. Note that the current real product has ts lot numbers prined on with
clectronic equipment, and are not sik-screened on the ghss at the same tim: as the rest of
the kettering.

Synovex® (testosterone propionate & estradiol)

Androgenic 100
Anabolic 100
Standard standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity Tow
Deseription

Synovex s a blended-ingredient steroid implant preparation, which is aaiable only as a
veterinry ftem for use i catte The implant comes in the form of sl pellet, which are
pushed into the ear of an animal with a very large inphnt @un. Once implanied, the pellts
slowly disolve, providing an extended rekease of steroils for many weeks. The hormone:
content of Synovex is mixed, with cach pellt containing 25 mg testosterone propionate and
25 mg estradiol bervoate. This 10:1 ratio has been demonstated to provide an added
anabolic/weight gaining effect in feed animals, improving the value of the festock. Given its
estrogen content, Synovex s clearly not an deal steroid for humans. Most athetes have only

ecome attracted 1o this product out of sheer desperation for legiimate anabolics, as cattle:
inplants like this are not regulated as controled substances in the ULS. to spite thei steroid
content. Otherwise, a pure. testosterone propionate. product woud be much more
appropriae.

History:

Testosterone propionate pls estrogen implan pelets were first approved by the US. Food
and Drug administration for use in heifers in 1958.5%! Dicthyistibestrol, a potent estrogen
offen sed to increase animl carcass weight, had been approved four years earker for use in
cattle, however, and woukl remain the leading product for many years. Synex introduced
their version of testosteronc/estrogen pelkt (Synovex) during the carly 1970', as part of
the conpany’s new Animal Healh divsion. Ths was durng a time a time when

a great deal of ¢ Synovex became a huge seller
wher the FDA bamd the e of dthyistbestol n 1973, e produt quikly captries
more than 50% of the market for growh-proming implants. The popukiriy of Synovex
soon caught the attenton of ther companis, 2 marber of which soon started muking their
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F-TO (Upjohn), Heifer-oid \Beehmger). and Implus (Upjohn). Synovex and other
testosteroneestrogen pelkts remmain widely avaikable in the U.S. and abroad today, alhough
are not highly popuar with athletes given their estrogen content

"How Supplie

Synovex contains 25 mg of testosterone propiorate and 2.5 mg of estradiol benzoate in a
smull sterle inphriation pellet. The mumber of pelets in each cartridge dose will vary
depending on the intended target animul. Implints denoted “H” for heier willcamy the most;
inthe case of U.S. Synovex-H it i 80 pelets (10 doses consising each of § pelkis). We wil
see a slighly lower pellt count inthe *S” inplans (seer) and “C” (calf) cartridges.

Structural Characteristics:

“Testosterone propiorate is a modified form of estosterone, where a carboxylic acid ester
(propionic acid) has been attached 1o the 17-beta hydroxyl group to slow the rekase of
testosterone from the area of implantation. This preparation ako contains an ester (benzoic
acid) of estradiol

Side Effects (Estrogenic):

Testosteon: s readly aronizd inth by t stadil (estogen. Addioral s

Ekvated estrogen side effcts such
as ncreased water retention, body fit gain, and gynecmasln “This seroid preparation is
considered to be highly estrogenic. An ant-estrogen such as clomiphene cirate or tamoxifen
cirate may be necessary 1o preven estrogenic side eflets. One may akemately use an
aroatase inhbitor ke Arimidext® (anastrozoke), although it will ot have an affect on the
additonal estrogen presen in the preparation. Since water retention and loss of musck
definiton are common with highy estrogenic steroid products, this drug i usually considered
a poor choice for dicting or cutting phases of training. It would only be appropriate during
buking phases, where the added water retention wil support raw sirength and musche size,
and help foser a sironger anabolic envionme.

ide Effects (Androgenic):

Testosterone s the primary muke androgen, responsile for nuintaining secondary mak:
sexual characteristies. Elevated levels of testosterone are kel to produce androgenic side
effects inchding oly skin, acne, and bodylfcal hair gowth Men wih a genetic
predisposion for hair loss (androgenetic alopecia) may motice accekrated make pattem
bakling. Those concemed about hair loss may find a more comfortable option in randrolone:
decanoate, which is a comparably less androgenic sierol. Women are wamed of the
potential virizing effécts of anabolic/androgenic steroids, especially with a strong androgen
such as testosterone. These may include deepening of the voice, mensinal imegbries,
changes facil hair growth, and

Side Effects (Hepatotoxicity):
not have b fects; iver toxiciy s wikely:

Side Effects (Cardiovascular):;

“This inchdes
a tendency to reduce HDL (o0d) cholesterol values and increase LDL (bad) cholesterol
values, which may shit the HDL to LDL balance in a direction that fivors greater risk of
arteroscleross. The relaive inpact of an anabolic/androgenic. steroid on serum lipids &
dependant on the dose, route of admisiration (oral vs. njectable), type of steroid
(aromatizable o nor-arommtzable), and kevel of resistance o hepatic metabolism.
Testosterone tends 10 have a mch kess dramatc inpact on cardiovascular risk fictors than
synthetic steroids. This is due in part o its openness o metabolism by the fiver, which allows
it 1o have less effect on the hepatic management of cholesterol The arommtization of
testosterone 1o estradiol also helps to mitigate the negative effets of androgens on serum
lipids. The added estrogen in this product may frther help to ofiet some of the androgenic
effeet on lpid values, and the preparation may, thercfore, have a weaker impact on
cholesterol than a comparably dosed straight testosterone. product. Amabolic/androgenic



sterous mmy ako adversely affect blood pressure and triglycerides, reduce endothelal
rekaxation, and support left. ventricular hypertrophy, all potentially increasing the rik of
cardiovascular disease and myocardialinfirction.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected t0 suppress endogenous testosterone producton. Testosterone i the prinary male
androgen, and offrs strong negative feedback on endogenous testosterone production. The
added estrogen will o provide negative-feedback suppression. This preparation shoukd
have a strong effect on the hypothalamic regubation of ratural steroid hormones. Without the
intrvention oftestosterone stimulting substanes, estosterone evels shouid retum to ol
within 1-4 month Note that prolonged

can develop secondary to steroid abuse, necesstating medical tervertion.

To help reduce cardiovascular strain it is advised to maintain an active cardiovascular
exercise and minimize the intake of saturated fts, choksterol and simple
carbohydrates at all times during active AAS administration. Supplementing with fish oils (4
gans per day) and a matual cholesterolantioxidant formua such as Lipd Stabil or a
product with co ngredients s also recommended.

The above side effects are not inclusive. For more detailed discussion of potential side

ffects, see the Steroid Side Effects section of his book.
istration (General):

Synovex implant pellts were not desigred for human consumption. To muke use of these
pelks, they must be comverted o another (more suabl) delivery form To do this, an
athcte will typicall gind them p and rub them on the skin in a 50/50 mixture of DMSO
and waer fo et ransdernul devery. Akeatey one muy mi wp a honcbrew
injection with the pelts. This is fine povwder and i
powder into filered ol or an oil-based steroid. One shoukd remember that the practce of
preparing Synove for injection is not going fo be sterk, and as such coul be potentially
dangerous. Note that some methods have addidorally been published for removing the
estrogen from the pelets, o ke the drug more comfortable o use. They generally imolve
the use of highly fammmuble muteriak, take a umber of iffrent steps to conplete, and keave:
some estrogen when the process i over, however, usually mking the process more trouble
thanit s worth,

Administration (Men):

Synovex s not approved for use in humans. Prescribing gidelnes are wavailable, When
wsed for physique- or performance-enfancing purposes (very rarely), the dose is caleuated
based on the route of adminitration. When given by transdemal delivery, a bioavaiabilty
rate of no more than 10% is assuned. A daily dosage of 4 pellts (100 mg) woud,
therefore, provide the equivalent of 70 me per week of testosterone propiorate (as given by
injection). When given by injecton a dose of 100 me every second or thid day s most
common. The drug is generally taken for o more than § weeks, and i wed almost
exclusively during bulking phases of raining. Those who have experimented with ths product
have been generally disappointed with the resuls, as the added estrogen has often resuled in
rapid gynecomastia, noticeable body fat accumulation, and severe water retention. In many.
cases. has caused f

Administra

jomen):

Synovex is not approved for use in humars, Prescribing guidelines are wavaikible. Synovex
s not recomiended for women for physique- or perfomance-criancing puposes due o its
sirong androgerc mature and tendency to produce virizing side efects

Availability:
Synovex is rarely found on the black market, given that the product s in poor demund and

gencrally can be obiained through kegiimate Agriculural or Veeriary supply stores. No
counterfeis have ever been known o exist.



Testoderm® (testosterone)

100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol
17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity low
Deseription:
Testodern® TTS i o el o

deliver
m dose of testosterone to the body over a 24-bour period, afier v.hnh poit the pmh i
replaced with a fresh one. Testoderm is an older matrix-type skin patch, which uses no
‘penetration enhancers, so it must be applied on the scrotum, where the skin is much more:
permeable to testosterone. Testoderm TTS is a newer reservoir-type skin patch containing
an alcohole gelof testosterone, which can be phced on the am back, or upper butiocks.
estoderm and Testoderm TTS are designed to minic the miwal circadian thythm of
testosterone release in heakihy young men, higher during the first 12 hours and lower during
the next 12 hours of each day. The clinical signiicance of this, ifany, i not known.

Pharmacokinetics of Testoderm TTS.
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400 |
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Figure 1. Mean serum testosterone concentrations (ng/dL) measured during
application of Testoderm TTS to 32 hypogonadal men. Source: Transdermal
testosterone administration in hypogonadal men: comparison of pharmacokinetics at
different sites of application and at the first and Sths days of application.) Clin
Pharmacol 37: 112938,

Testodern® was developed in the Urited States by Al Corporation, and introduced for
sl i 1998, The g FDA-approcd o estoscrons replacenen ety i wiha
deficiency or absence of enck c. The ke
use of any penctration enancers, i wmqucmly ' oppld (0 an area ofshaved scol
skin, which s about 5 times more permeable 10 testosterons than norml body skin. Lacking
an integrated adhesive, Az soon rekeased an updated version of Testoder calld sinply
“Testoderm With Adhesive. Testoderm was an effective androgen replcement product, but

did o the Sigh diachantage of elating DHT ke in many pains duc 10 the
prominence of 5-alpha reductase in the scrotum %

Testoderm was ukinately the fis testosterone patch to be developed for commercial sak.
Whie it was deemed a success inially, it was soon obsokete next to the newer and less
innusive Androderm patch (FDA approved in 1995). Al rekased Testoderm TTS in



1998, in an effort to retain its share of the male androgen replacernent market, The new
updated patch can be phced on three types of skin (back, ams,and upper butocks), and
has the advantage of causing ks skin iitation next to Androderm It akso does ot require:
that the patient rotate application sites each day. Since its approval i the USS., Testoderm
“TTS has akso been approved n select markets abroad. akhough not widely.

‘How Suppli

Testoderm, Testoderm With Adhesive, and Testoderm TS transdernal testosterone
systems are avaikible in select huran drug markets. Each cones inthe formofa transdermal
patch system, which delivers approxirately 5 mg of estosterone each.

Structural Characteristics:

Testoderni® s a murix-type transdermul drug delivery system that coniains testosterone:
(fee) enchosed in a skin-applid patch. Testodernii TTS i reservoir-fype transdermal drug
delivery system that contains testosterone (fee) enclosed in a skin-appled adhesive patch
Both are designed to provide sieady but varying kevels of testosterone transdermally during
ach 24-hour period of pplication.

ide Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme is responsible for this metabolism of testosterone. Elevated
estrogen levels can cause side effects such s increased water retenton, body it gain, and
gyneconnstia. Testosterone s considered 8 moderately estrogenic: steroid. Exceeding
therapeutic doses will ierease: the kelhood of estrogenic side effeets. In such cases, an
anti-estrogen such as clomiphene cilrate or tanuxifen citrate & commonly applied to prevent
estrogenic side effects. One may aliemately wse an aromutase inhbitor ke Arimidex®
(anastrozle), its synhesis. Aromtase
inibiors can b quie expensie n comparkon fo artk-strogers, however, and ey ako
have negative effects on blood fpids.

Side Effects (Androgenic):

Testosterone s the prinary mule androgen, resporsble for maintaining secondary make
sexul charactersics. Exceeding therapeutic doses s ikely to produce androgeric side
effets inchding ol skin, acne, and bodyfacil hai gowth Men with a genetic
predispositon for hair Joss (androgenetc abopecia) may motice accekerated ke pattem
‘balding Women are wamed of the potential virizing effects of anabolic/androgenic steroids,
especially with a strong androgen such s festosicrone. These may inchile decpering of the
voice, mensinal imcgubriies, changes i skin texture, facil hair gowih, and clioral
enlargenent.

In androgen- responsive farget tissues such as the skin, scalp, and prosiate, the high rektive
androgenicity of estosierone s dependant on i reduction to dihydrotestosieron (DHT)
The S-alpha reductase enzyme s responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reduxctase inibior such as fiasteride or dutasteride will nterfere
wih site-specific potentiaion of testosterone action, lowering the tendency of testosterone
drugs to produce androgeic side effets. It is important to remember that anabolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic properties is not possibk, even wil
tofal S-alpha reduwctase inibition.

Side Effects (Hepatotoxicity):

“Testosterone does not have hepatotoxic efects; iver toxicy i unlkely. One study examined

the potential for hepatotoxicity with high doses of tesiosterone by adminsering 400 mg of

the hormone per day (2,800 mg per week) (o a group of mak: subjects. The steroid was.

taken orally so that higher peak concentrations woud be reached in hepatic tissues

compared to intramuscular injections. The hormone was given dadly for 20 days, and

produced 1 i cnges i et cno: vabas g seun b, b
ferase, and alkaline phosp

Side Fffocts (Canfiovasenlan:



s
a tendency to reduce HDL (go0d) cholesterol vales and nercase LDL (bad) choleterol
vakes, which ay shif the HDL to LDL balance i a diection that fvors greate risk of
areriosckross. The rektive inpact of an anabolc/androgeric steroid on serum pids is
dependart on the dose, route of admistration (oral vs. njectable), type of steroid
@aromstizble o nor-aromutzable), and kvel of resitance 1o hepatc metabolism.
Anabolc/androgeric steroids may ako adversely affect blood pressure and trigherides,
reduceendothelil rekoation, and support ket ventricuar hypertrophy, all potentaly
increasing the risk of cardiovaseular discase and myocardial infiretion. Therapeutic doses of
festosterone used o correet insuffiient androgen production n othenvise healhy aging men
are unlkely to increase atherogenic risk, and may actually reduce the risk of cardiovascular
‘mortality 3

To help reduce cardiovascular strain i is advised 1o mmintain an actie cardiovas
exercise program and mininize the intake of saturated fits, choksterol, and sinple
Grbohyesat all fme dung e AAS adinsraion. Skt wihfoh o (4
gams per day) and a il cholesterolantioxidant formukr such as Lipid Stabil or a
product with comparable ingredients i akso recormended.

Side Effects (Testosterone Suppression):

All anbolc/androgenic steroids when taken in doses sufficent 10 promte muscle gin are
expected t0 suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs wil, ikewise, have a strong efieet on the hypothakaic regiation
of natural steroid hormones. Wihout the intervention of testosterone-stimuating substances,
testosterone levels shoukd retun to ol within 1-4 months of drug secession. Note that
prolonged hypogonadotrophic. hypogoradism can develop secondary 1o steroxl abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side

effects see the Steroid Side Effects section of his book.

Testoden s applied daily (in the moming) to intact, clean, shaven dry skin of the scrotum.
Testoden TTS s appled daily (in the moming) to intact, clean, dry skin of the back, ams,
or upper buttocks. Many OTC ointents will significantly reduce the penetration of
testosterone when applied to the skin before use, and should be avoided.

Administration (Men):

“To treat androgen insuficiency, the preseribing guidelines for Testodermand Testoderm TTS
recommend the applcation of one. paich daiy, which delivers approximaely 5 mg of
{estosierone systemscally. For physique- or performance-entancing purposes, higher doses
would be necessary to achieve supraphysiological kevels of testosterone. This woukl require
at least three or four patches per day, defvering approximutey 15-20 me oFestosterre

“This kevel i suffcient for most users fo notice gins in mscle size and strength, athough this

im0t a very realisic lea in 1 practical semse. Lower doses may be used, but ypically when
acconpanied by other ambolic/androgenic steroids. Testosterone s ukimately very versatie,
and can be combined with many other anabolic/androgenic steroids to taior the desired
efect,

stodermand Tstodern TS are ot FDA-approved o s i woren Titostrons &
recommenled o wonen o physige o prmonce crncing s ds o s
d tendency to produce

Availability:

Given their high rektive price and low delivery of testosterone, Testoderm and Testoderm
“TTS are not commonly traded on the black market. Countrteis have not yet been reported.



Testolent (testosterone phenylpropionate)

Androgenic 100
Anabolic 100
standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity Tow

Testolent i an i i st
ester oftestosterone. Testosterone phenylpropionate is one of the consiiuers in Sustanonf®,
although this profik concers it use s a stand-alone ingredient. The activiy of Tesiolet is
ulimately very simikar . supplying atbesta
lghly onger duration of release. Whie propiorate s jected every second or thid day,

phenylpropionate might be stretched out to every fouth day. Testolent might be more
comibrtable (0 use, a5 testosterone propiorate & noforiowsly very painful at the sie of
injection, but otherwise there s really o strong advaniage to th preparaton in comparion.

History:

Testosterone. )ﬁtnytwmpnln\? was first described in a French medical journal in 1955.5%% A
few isolated commercial products containing testosterone phenylpropionate were developed
in the years following, although this never was a popular item Testolent was the most recent
reperaion of esogerort phemypropiate ko be o e lbel eroetmerket, and
was markeied in Romania by Skcomed. This agent was wsed primariy to comect low
androgen kvels in males, but as also occasionally prescribed in females fo the treatmet of
advanced breast cancer, osteoporosss, uerine neophsm, and kow sex drive. Sicomed
recently discounted ils sak, however, and no other products containing ony fesiosteron
phenylpropionate are curertly known fo exist.

"How Suppli

Testosterone phenypropiomate is no longer avaiable as a stand-alone commercial drg
product. When produced in Romania, the Testolent brand containcd 100 mg oftestosterone
phenylpropionate in 1-miller ampuk.

Testosterone phenypropiorate is a modified form of testosterone, where a carboxylc ackd
ester (propionic ackl phenyl ester) fas been atiached to the 17-beta hydroxyl group.
Esterified forms of estosterone are kess poar than fie testosterone, and are absorbed more
slowly fom the area of injection. Once in the bloodstreany the ester is removed to yied fiee
(actve) testosterone. Esterifed forms of testosterone are designed to prolong the window of
therapeutic effcct following admistration, allowing for a less frequent ijection schedue
compared (o injections of fiee (unesterifed) steroid.

Side Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(estrogen synthetase) enzyme i responsible for this metabolsm of testosterone. Flevated
estrogen levels can cause side effects such as increased water retention, body ft gain, and
gymeconnstia. Testosterone is considered a moderately estrogenic steroid. An anti-estrogen
such as clomiphene ciate or tanxifen citrate may be necessary to prevent estrogeric side
effects. One may atemately se an aromatase inhibitor ke Arinidex® (anastrozole), which
more effiiently controls estrogen by preventing its synthesis. Aromutase ihbitors can be

it menensive in comnarian o anfiestmoens however and mov akn have neoafive



ip
Estrogenic side efects will oceur in a dose-dependant mamer, wilh higher doses (above
nomal therapetic kvels) of testosterone more fikely o require the concurrent use of an ant-
estrogen or aromutase nlibitor. Since water retertion and loss of muscle defintion are
common with higher doses of testosterone, this drug is usally considered a poor choice for
dieting or cuting phases of traning. Its moderate estrogenicity makes it more ideal for
‘buking phases, where the added water retention wil support raw strength and muscle size,
and help foster a stronger anaboli environment.

Side Effects (Androgenic):

Testosterone s the prinary mule androgen, resporsble for maintaining secondary make
sexual characteristies. Elevated levels of testosterone are fikely to produce androgenic side
effects inchding oly skin, acre, and body/fcal hair gowth Men wih a genetic
predisposion for hair loss (androgenctic alopecia) may mofice accekrated make pattem
bakling. Those concerned about hair loss my fixd a more comortabie option in randrolone
decanoate, which i a comparably kess androgenic steroid, Women are wamed of the
potential viriizing cffécts of anabolic/androgenic steroids, especially with a strong. amimgen
such as testosterone. These may inchule deepening of the voice, mensinal imeg

changes in skin texture, ficial bair growth, and

cfcts onb

In androgen- responsive farget tissues such as the skin, scalp, and prosiate, the high rektive
androgenicity of testosterone s dependant on its reduction to diytrotestosterone (DHT).
‘The S-alpha reductase enzyme i responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase inibitor such as fiasteride or dutasteride will nterfere
wih site-specific potentiaion of testosterone action, lowering the tendency of testosterone:
drugs to produce androgeic side effets. It is important to remember that anabolic and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic properties is not possibk, even wilh
total 5-alpha reduwctase inibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxic effects; iver toxicy i unlikely. One study examined
the potential for hepatotoxicity with high doses of testosterone by adminsering 400 mg of
the hommone per day (2,800 mg per week) to a group of make subjects. The steroid was
taken orally so that higher peak concentrations woukd be reached in hepatic tissues
compared to_ intramuscubr injections. The hormone was given daily for 20 days, and
produced no significant changes in fver enzyme values inclding serum abunin, bilrubin,

dlani ferase, and alkaline phosphatases. %

ide Effects (Cardiovascular):

des
a tendency to reduce HDL (good) chokesterol values and increase LDL (bad) cholesterol
vakues, which may shift the HDL to LDL balance in a direction that fivors greater risk of
arterosclerosis. The relaive impact of an anabolic/androgenic steroid on serum lipids &
dependant on the dose, route of adminstration (oral v, injectabk), type of steroid
(aronutizble or nor-aromutzbk), and kel of resisance t© hepatic metabolism
Anabolkc/androgeric steroids my ako adversely affect blood pressure and ides,
reduce_endothlil relowton, and support efl ventricubarhypertrophy all potertially

isease and

“Testosterone tends (o hrve a mch kess dranmtic impact on cardiovascuar risk fictors than
synihetc steroids. This is due in part o its openness to metabolism by the liver, which alows
it to e less efect on the hepatic mumagement of cholesterol The arommtization of
testosterone 1o estradiol ako helps to mitizte the negativ effets of androgens on serum
lipids. In one study. 280 me; per week of testosterone ester (enanthate) had a slight but not
statistically signifcant effect on HDL cholesterol afier 12 weeks, but when taken with an
aronatase inhbitor a strong (25%) decrease was seen™’ Studies using 300 me of
testosterone ester (enanthate) per week for 20 weeks without an aronmtase nibitor
demonstrated only a 13% decrease in HDL cholesterol, whi at 600 mg the reduction
reached 21%5% The negative inpact of aromatase ihibition should be taken into



Du to the posiive inflence of estrogen on serum lpids, tamoxién cifrate or clomiphene.
cifrate are prefemed to aromatase ihbitors for those concemed with cardiovaseuiar heakh,
as they offer a partial estrogenic cfféct in the fiver. This allows them to potentilly improve
pid profles and offsct som of the negative efiects of androgens. With doses of 600 m o
less per weck, the impact on Ipid profle tends to be noticcable but ot dranetc, making an
anti-estrogen (for candioprotective purposes) perhaps umecessary. Doses of 600 mg or kss
per week have ao faikd to produce siaistically significant changes in LDLVLDL
cholesterol, trigycerides, apolipoprotein BAC-1II, C-reactive protein, and insulin sensitvy
all indicating a relatively weak impact on cardiovascular risk factors.” When used in
moderate doses, njectable testosteron: esters are usually considered o be the safest of all
anabolic/androgenic stroids.

To e rdhes cafivescuk st & dvied (o muitan an scthe cafovusuk
exercise program and mininize the itake of saturated fis, choksterol, and sinple
oty t all G during st AAS skt Suppkmereig i oh o (4
grams per day) and a natral cholesterolantioxidant formuia swch as Lipid Stabil or a
product with comparable ingredints i alo recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent to promte muscle gain are

expected to suppress endogenous testosterone producton. Testosterone i the prinary male
androgen, and offers strong negative feedback on endogenous testosterone production.
Testosterone-based drugs will likewise, have a strong effect on the hypothalanic regulation
of natural steroid hormones. Without the infervention of testosteronc-stinulating substances,
testosterone levels should retum to normal within 1-4 months of drug secession. Note that
prolonged hypogonadotrophic. hypogoradism can develop secondary to- steroid abuse,
necesstating medial ntervention.

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of his book.

Administration (Men):

For the treatment of o leveks, ing idelnes for
adminitering a dose of 100 mg every 25 days. For physique- or performance-enfncing
purposes, this drug is usually infected twice per week. The total weekly dosage s typically
200-600 me. which s suffcent to provide excellent. gains in muscle size and

Testosterone drugs are ultimately very versatie, and can be conbined wih muny other

Administration (Women):
“The prescribing giidelnes for Testolent do not make special dosing recommendations for
women. This drug is not recommended for women for physique- or performnce-enhancing
purposes due (o is strong androgenic natee, tendency to produce vilzng side effcts, and
slow acting charactersties (aking blood evels difficu to cortro),

Availability:

Testolent s no longer avaikable s a prescription drug product

Testopel® (testosterone)
Androgenic 100
Anabolic 100

Standard Standard




Cnemical Names  1-NOraNArOST-4-en-3-one- 1/Deta-ot
17beta-hydroxy-estr-d-en-3-one

Estrogenic Activity moderate
Activity Tow
Descriptio

Testopel® i a testosterone delvry system comprised of smullcylindrical pelts of pressed
testosterone. The pellts ar steri, and are conpried alost purely oftestosterone, barrng

a small amount of added binders for stabilfy. These pellts are inplanied subcutancously
o provile the patnt a contnets e vy ven s of o for severl o
Testosteronepelleis have the advantage of allowing the patiet to not thik about their
homone rephcement therapy on a daiy. weekly, or monihly basis as with many other
homne delivery systers, and provide a much more even rekase of homone (kss highs
and lows) than popukr imjections. Testosierone iplnt pellts, however, have the
disadvantage of requiring tha the patient undergo minor office surgery fwice o several fimes
per year.

tory:

Soon afer the oral delivery of testosterone was deerned impractical due to rapid fst pass
metabolism, it was realized tht pressed pelles of sugeall implanted sterik testosterone:
could provide physiological androgen levels for extended periods of tme (o patients in need
of such therapy: Implanted testosterone pelkts were accepted very early as viable optons
or delivering tetosterone, and various such commercial preparations have been nfroduced
and prescribed ower the years (abhough historically injectable esters and suspensions of
testosterone have been the norm in this feld of medicine).

Currently, Bartor Pharmacal produces the only commercialy avaiable brand of testosterone
pellt n the ULS., sokl as Testopel. Each pellet contains 75 mg of (fe) testosterone. It s
FDA-approved for use in adull makes with conditons associated with a defciency or
absence of endogenous testosterone. This inchles cases of primary hypogonadism caused
by eryptorchidism.bilateral torsion, orchis, vanishing testis syndrone, orchiectomy,
Kiinefther's syndrom, chenotherapy, or alcohobheayy metal toxicity Tt s abo prescribed
o treat hypogonadotrophic hypogonadism caused by tumors, injury, o radiation. FDA laws
alo allow certain private compounding pharmacies to manuficture generic testosterone.
inplant pellet preparations. Testosterone implant pellets are not conmmonly made ouside the
USS,, but can be located incertain murkets.

‘How Supplied:
Testosterone.implant pellts are availble in sekect human drug markets. Conposition and

dosage nay vary by country or manuficturer, but generally contain approximely 98.5%
pure some inert binders) pellt.

tructural Characteristi

Steriletestosterone pelkts for implantation contain (fee) tesiosterone ina pressed pelkt. The
pelks are inphrted subcutancously with a minor surgical procedure, and skowiy dissolve
over time, releasing fesiosterone into the blood. Taloslemne ekt e st provie
testosterone for approxinely 4-6 onths following

ide Effects (Estrogenic):

Testosterone s readily aromatized in the body to estradiol (estrogen). The aromatase
(esirogen synthetase) enzyme i responsble for this metabolsm of testosterone. Elevated
estrogen levels can cause side effects such as increased water retenton, body it gain and
‘ymecomustia, Testosterone & considered & moderately estrogenic sterokl. Exceeding
therapeutic doses will erease the elhood of estrogenic side effects. In such cases, an
anti-estrogen such as clomiphene cilrate or tamuxifen citrate & commonly applied to prevet
estrogenic side effects. One may aliemately wse an aromutase inhbitor ke Arimidex®
(anastrozole), its synthesis. Aronmutase
inibiors can be quie expensive n conparison o ant-stroges, however, and 1y ako
have neaative effects on blood foids.




Side Effects (Androgenic):

Testosterone s the primary muke androgen, responsile for muintaining secondary mak:
sexual characteristics. Exceeding noml therapeutic doses s likely to produce androgenic
side effees inchding olly skin, acne, and body/ficil hair growth. Men with a genetic
predisposiion for hair loss (androgenetic alopecis) may notice accekrated male pattem
bakding. Women are wamed of the potential virlzng effects of anabol/androgenic sterokls,
especially with a strong androgen such s testosterone. These may inchile decpering of the
voice, menstnal megubrifes, changes i skin texture, fcil hair gowth, and clioral
enlargene,

In androgen- responsive target tissues such as the skin, scalp, and prostate, the high rektive
androgeniciy of testosterone s dependant on is reduction to dihydrotestosterone (DHT).
The S-aipha reductase enzyme i responsble for this metabolism of testosterone. The
concurrent use of a 5-alpha reductase infibitor such as fnasterde or dutasteride will iterfere
wilh ste-specific potentiation of testosterone acton, lowering the tendency of testosterone
drugs to produce androgeic side effees. It is important to remember that anabolic and
androgeric. effeets are both mediated via the cytosolic androgen receptor. Complete
separation of testosterone’s anabolc and androgeric propertis is not possibl, even with
total5-alpha reductase nhibiton.

H

e hep focts; wiikely. O
the potential for }epammxm, with high doses of testosterone by adminisering 400 me of
the hormone per day (2,800 mg per week) to a group of make subjects. The steroid was
taken orally so that higher peak concentraions would be reached in hepaic tissues.
compared to inramuscubr injections. The hormone was given daily for 20 days, and
produced o significant changes i liver erzyme vakes incheling serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases. 50

Side Effects (Cardiovascular):

“This ichudes
a tendency to reduce HDL (go0d) cholesterol vales and nercase LDL (bad) cholesierol
vakes, which ray shif the HDL to LDL balance i a dirction that fvors greater risk of
areriosckross. The rekive inpact of an anabolc/androgeric steroid on serum Epids is
dependart on the dose, route of admistration (oral vs. njectable), type of steroid
(aromuiizable or nor-arommiizable), and kvel of restance 1o hepatic metabolism
Anabolc/androgeric steroids may alo adversely affect blood pressure and righerides,
reduwceendothelial rekoation, and support ke veriricuar hypertrophy, all potentaly
increasing the risk of cardiovascular discase and myocardialinfircton. Therapettic doses of
festosterone used o correet insufficient androgen production n otherwvise healhy aging men
are unlkely o increase atherogenic risk, and may actually reduce the risk of cardiovascular
mortality "

To I ks cacnescrer s & o i 0 st m s o

xercke progam and minimize the inake of satwated fis, chokesterol and sinple
Crbohyites at all fres duing acive AXS adinsraton. Sl wih o o (4
gams per day) and a mitwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with comparable ingredinis s also recommended.

Side Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent 1o promte muscle gin are
expected t0 suppress endogenous testosterone production. Testosterone i the primary male
androgen, and offers strong negative feedback on endogenous testosterone production.
“Testosterone-based drugs wil, lkewise, have a strong effeet on the hypothakmic regibtion
of matural sterokd hormones. Wilhout the intervention of testosterone-stimuting substances,
testosterone levels should return (o normal within 1-4 months of the drug leaving the body.
Note that prolonged hypogonadotrophic hypogonadism can develop secondary to steroid
abuse, necessiating medical tervertion.



1he avove side gjjects are not mclusive. or more defailed diScussion o] potential side

effects, see the Steroid Side Effects section of this book.
Administration (General

Sterile testosterone pelkts are inplanied subdermally in the lower abdorinal wall Prior to
insertion, the skin & cleaned with akcohol and draped with a 2% xykocaine soktion. A 2-cm
incision is made through anaesthetized skin, and the pelkts admiistered with the aid of a
cannula, The incision site & covered with  sterle Band-Ail and a waterproof dressing for |
week, and shoud not require stiching,

Administration (Men):

To treat for inplanting

row of .6 pelts (300-450 me o tosirone nce very 4.6 mois. For physiue. o
cnhancing puposes, higher doses would be necessary to. achieve

Spraphilogeal kel f esoserone, Ths woud b i e e of 1218 pells e

application, which s not ume and

inplantation

Administration (Women):

Testopel is not FDA-approved for use in women. Testosterone inplant pellts are not
recommended for women for physique- or performance-enbancing purposes due to their
strong androgenic nature, tendency to produce virlzng side effects, and very slow-acting
characteristcs.

Availability:

Due to the relative impracticalty of general private use, Testopel is not commonly traded on
the black murket.

blend)

Androgenic 100
Anabolic 100
Standard Standard
Chemical Names 4-androsten-3-one-17beta-ol

17beta-hydroxy-androst-4-en-3-one
Estrogenic Activity moderate
Progestational Activity low
Descriptior

Testoviron® i a mixed tesiosterone injeciable, confaiing varying anounis of testosterone
propionate and tesiosterone enanthate. The faster-acting propionate csier i inchxled o
support testosterone rekease during the carly days of therapy, whik the longer-acting ester is
inchiled to support the kter part of the therapeutic window. Together, the two are
supposed to result ina rapid increase in testosterone level, followed by a sustained hormone
clevation for approximately 2 weeks. The design of this sieroid i thercfore very simiar o
Sustanon®, although kcking the decanoate ester Testoviron® will rermin active in the body
or a shorter duration. Testoviron® was origimally marketed as an improvement over singe-
ester preparations like testosterone enanihate, said o provide a much more bakinced rekase
ofhomone in comparison.

Upon close analyss, the phammcokinetic properties of Testoviron® are not s el as
inialy described. The problem lis i the fict th testosterone enanihate is not a debyed-
onset drug, but actually provides a sharp spike in testosterone levels 24-48 hous afier
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festosierone enanthate only compounds the inial tesiosterone spike. See the provided
computer simlation of the rekcase pattem. It shows an even sharper carly estosterone peak.
compared fo the use of fesiosterone enanthate alon, providing the user wilh a greater
inbakince between the early and ktter days of the adminsiraion window: A study
adminitering a blend of 115.7mg of festosierone enanthute and 20 mg of festosteron
propiomat confims s fendency; demonsraing il creses insean estosirone
the firt day folowing nfection 2

History:

developed by hering in Germany (now
Bayer), and marketed at one time in many of the Furopean murkets inclling Germany,
Austra, ltay, Spain, Irehind, Greece, Swizerland, Netherlands, Dennrk, and Sweden.
“This product i, fikewise, usuall entiled as a Furopean item, alihough it was produced
scarcely in Eastem Furope and the Carbbean as well Schering has also wsed the
Testoviron® brand for s pure testosterone enanthate products, which are generally wsed for
the same medical applications (generally male androgen replacement therapy), and have
always been mch more widely distributed.

“The Schering Testovion® pmduas first surfaced in Europe dmng the carly 1950', and
have since .
i many different parts ot ord Abhough scarcely mmrbcred. blended enanthate and
propionate products were once even available conmmercially in the U.S. Most notable was.
the brand Testoject E.P. from Mayrand, which contained 200 mg of testosterone enanthate
and 25 mg of testosterone propionate ina 1 mL vial Today, however, no such conmercial
product exiss. Blended ester producs fike thi are stilprescribed inthe United States, but
hack of a commercil iem means they are only dipensed by private conpounding
pharmucies.

Schering Bayer has been refining s steroid product fne a great deal sice the 1990's,
clmimting many wprofiabl or confroversia iers. This has resuled in their discontinuing
the sake of blended ester Testovion® compounds in most markets. At this time these
products remain i extremely imited production globally. The only known product ef on the
Euopean murket is Testovion® Depot 100, which contains 110 mg of testosterone
erantoe and 25 g oo proports 10 g ot dos f () tetosterons.
As mentioned earlier blended testosterone enanthate and propionate produets are produced
by many other comparics, and can still b ocated in a wile variety of human and veterinary
drug mrkets.

‘How Supplied:

Testosterone propiorate and testosterone enanthate blends are available in various human

and veterimry drug markets. Compositon and dosage may vary by cownry and
manuficturer. Schering Testovion® products contained 4 blend of 20 mg/S3 me, 25

me/110 me. or 50 mer200 me of testosterone propionate and enanthate (respectively) per

milltr; packaged in | mL anpules.

s a .

a mixure of two rpounds, which where modified with
the 2 ind eranthoic acids) at the 17-beta hycroxyl
gow. Eterifed foms of testosterone are less polar than fiee testosterone, and are
absorbed more slowly fiom the area of njection. Once in the bloodstream, the ester s
removed to yield fiee (active) testosterone. Esterified foms of testosterone are desigred o
profong the window of terapeic effect following adminitration, allowing for a lss fiequent
njecton schedue conpared to injectons of fiee (unestrified) steroid. Testovion® is
designed to provide a rapid peak in testosterone kvels (24-48 hours afier injection), and
maintain physiological concentrations for approximately 14 days.

Pharmacokinetics of Testoviron Injection

40
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Figure 1. of Testovi jection (110 mg testosterone

enanthate, 25 mg testosterone propionate) based on an analysis of the published
properties of testosterone propionate and enanthate. Source: Testosterone Action
Deficiency Substitution 2nd Edition. E. Nieschlag HLM. Behre (Eds.) Springer-
Verlag Berlin Heidelberg New York (1998)

Side Effects (Estrogenic):

Testosterone s readily aromutized in the body o estradiol (estrogen). The arommtase
(esirogen synthetase) enzyme i responsble for this metabolsm of testosterone. Eleated
estrogen levels can cause side effects such as inreased water retention, body fit gin, and
gymeconstia. Testosterone is considered a moderately estrogenic steroid. An antiestrogen
such as clomiphene cirate or tamxifn citrate may be necessary to prevent estrogertc side
effets. One may altermately use an aromatase nhibitor like Arimidext® (anastrozok), which
more eficenly controls estrogen by preventing its syrthesis. Aromutase ihbitors can be
quie expersive in conparion (o anti-estrogers, however, and may ako have negitie
effets on blood lipids.

Estrogenic side effects will occur in a dose-dependant manmer, with higher doses (above
noral therapeutic levels) of testosterone more kel 1o require the concurrent use of an anti-
estrogen or aromatase libilor. Since water retention and oss of muscle defition are
commmon with higher doses of testosterone, his drug s usually considered a poor choice for
dieting or cutting phases of training. s moderate_estrogenicity makes it more ideal for
bulking phases, where the added water retention will support raw strength and muscle size,
and belp foster a stronger anabolic environment.
Side Effects (Androgenic):
Testosterone i the primary make androgen, tesponsble for mainaining secondary malk:
sexual characteristics. Flevated levels of testosterone are fkely to produce androgeric side
effects inchding ofy skin, acne, and bodyfckl hair growth. Men wih a genetic
predispositon for hair loss (androgenetic alopecia) may motice accekrated male pattem
balding Those concermed about hair loss may fixd a more comfortable option in nandrolone
decanoate, which is a comparably kess androgenic steroid. Women are wamed of the
potential virizing efiects of anabolc/androgenc steroids, especially with a strong androgen
such as testosterone. These may inchude deepening of the voice, menstnal imegubriies
changes in skin texture, facial hair growth, and clitoral enlargenent

In androgen-responsive farget tissues such as the skin, scalp, and prosiate, the high rektive
androgeniciy of estosierone s dependant on s reduction to dihycrotestosieron (DHT)
The S-alpha reductase enzyme i responsble for this metabolism of testosterone. The
concurrent use of a 5-alph reductase inibior such as fiasterkde or dutasteride will nterfere
wih site-specific potentiation of testosterone action, lowering the tendency of testosterone:
drugs to produce androgenic side effécts. It is important to rementber that amabolc and
androgenic effeets are both medited via the cytosolic androgen receptor. Compkte
separation of testosterone’s anabolc and androgenic properties is not possibk, even wil
tofal S-alpha reduwctase inibition.

Side Effects (Hepatotoxicity):

Testosterone does not have hepatotoxi effcts; fver toxicty i wilkely. One sty examined
the potential for hepatotoxicity with high doses of testosterone by admnsering 400 mg of
the homone per day (2800 mg per week) (0 a group of muk subjcts. The sterod was
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ubr injections. The bomone was given daily for 20 days, and
produced no sigifcant changes i liver enzyme valbes incheling serum albumin, birubin,
alanine-amino-transferase, and alkaline phosphatases.

Side Effects (Cardiovascular):

“Thisinchdes
a tendency 1o reduce HDL (00d) cholesterol values and increase LDL (bad) cholesterol
values, which may shift the HDL to LDL balance in a direction that fivors greater risk of

Jerosi. The relative inpact of an anabolic/androgenic. steroid on serum lipids s
dependant on the dose, route of admiistration (oral vs. njectable), type of steroid
(aromatizable o nor-aronmtzable), and kevel of resistance to hepatic metabolism.
Anabolic/androgeric steroids rmy ako adversely affeet blood pressure and trighcerides,
reduceendothelil relaxation, and support left ventricular hypertrophy, all potenilly
increasing the risk of cardiovascular disease and myocardialinfirction

Testosterone tends (0 have a much less dranmtic inpact on cardiovascular risk fictors than
synthetic steroids. This is due in part 1o its openness to metabolism by the lie, which allows
it to have less effect on the hepatic management of cholesterol. The aromatization of
festosterone {0 esiradiol ako helps to mitizie the negative cfiécts of androgens on serum
lpids. In one study, 280 mg per week of testosterone ester (enanthate) had a slight but not
statistically significant effect on HDL chokesterol affer 12 weeks, but when taken with an
aromatase inhibitor a strong (25%) decrease was seen®™ Studies using 300 mg of
festosteroneester (enanthate) per week for 20 weeks wihout an aromutase inibitor
demonstrated orly a 13% deerease in HDL cholesterol, whi at 600 mg the reduction
reached 21%.%5 The negative inpact of aromatase inhibition should be taken into

Due to the posiive inflaence of estrogen on seru fpids, tamoxien citrate or clomiphene:

ctrate are preferred to aromatase nhbitors for those concemed with cardiovaseuar heakh,

as they offer a partal estrogenc efitct in the liver. This allows them to potentilly improve

Ipid profiles and ofet some of the negative effécts of androgens. With doses of 600 mg or

less per week, the impact on pid profik tends to be noticeable but not dramtic, making an

anti-estrogen (for cardioprotective purposes) perhiaps umecessary. Doses of 600 mg or kess
satistic

all indicating a relatively weak impact on cardiovascular risk factors. % When used in
moderate doses, injectable testosterone esters are sually considered to be the safest of all
anabolic/androgenic seroids.

To help reduce cardiovascular sirain it & advised 10 maintain an active cardiovascular
exercise program and minimize the intake of saturated fis, choksterol, and sinple
carbohycrates at al times during active AAS administration. Supplementing with fish oik (4
ams per day) and a natral cholesterolantioxidant formua swch as Lipid Stabil or a
product with comparable ingredirts i alo recommended.

Side Effects (Testosterone Suppression):

Al anabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are
expected to suppress endogenous testosterone producton. Testosterone i the prinary male
androgen, and offers strong negative foedback on endogenous testosterone production.
Testosterone-based drugs wil, lkewise, have a strong effeet on the hypothalanic regulation
of natural steroid hormones. Wihout the intervention of testosterone-stimuating substances,
testosterone levels shoukd retum to ol within 1-4 months of drug secession. Note that
profonged hypogonadotrophic hypogonadism can develop secondary to steroid abuse,

necesstating medial intervention.

The above side effects are not inclusive. For more detailed discussion of potential side

effects, see the Steroid Side Effects section of this book.
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bodies reacting with a pronounced soreness and low-grade fever that may lst for a few days
afier cach injection.

Administration (Men)

For the treatment of low androgen kvels, prescribing guidelines for Testoviron® call for a
dosage of 250 mg once every 3-6 weeks. For bodybuilding purposes, this drug is usually
injected on.a weekly bas’s, ina dosage of 250-500 me. Cyckes are generaly between 6 and
12 weeks in length. This level is sufficient to provide excellnt gains in muscle size and
stngh. Given the poor ptamacokinets and igher prie of Testovion® and rekied
products,
are ultimately very versatie, and can be b i many other ambolicandrogenic
steroids depending on the desired effect.

Testovionf® i not commonly prescribed to wormen in clcal mediine. 1t is occasionally
used to treat a decl drive wilh age, in which case a ow dose (50 mg) may be given
every 5-6 weeks. It i also sometimes used to trat advanced inoperable breast cancer, at a
dose 0f 250 mg every 2-4 weeks (virizing effects are expected at such dosing). This drug is

women for physique- o performance-enhancing puposes due to its
sirong androgenic mature, tendency to produce vinlzng side effeets, and skow-acting
characteristcs (making blood levels difft to contro).

Availability:

Schering (now Bayer) has discontined manufacture of its blended Testoviron produet in
most parts of the world.

“Testoprim-D fom Mexico is one of the most commorly located products. This iem cones.
in a light resistant ampule that i packaged in a red box bearing whie prit. The writing &
prved iy onth g e ofthe ke, Te e .2 whilgaysh cobr
does not smear with a good thurb

Aratest fom Aranda (Mexico) appears to il be circulting. This product comes ina 10 ml.
mui-dose vial

BiTesto i made by Cimol in Argentina. This product coms in a muli-dose vial. There are
0 securiy features (o deter counterfeiting akhough copies are not known 0 be a problem

Trenabol® (trenbolone enanthate)

Androgenic 500
Anabolic 500
Standard acetate

Chemical Names  17beta-Hydroxyestra-4,9,11-trien-3-one

Estrogenic Activity none
Progestational Activity moderate
Description:

“Trenbolone enanthate s an njectable form of the strong anabolic steroid trerbolone. Given
the use of an eranthate ester, this drug will exhibi virually identical phammcokineties t©
testosterone enanthate, providing a peak release of is steroid within the fst several days
afer injection, folowed by declining evels for approxiately 2 weeks. The base steroid here:
(trenbolone) is a derivative of nandrolone. and exhibits strone anabolic and androeenic.



properties. On
i both an araboe and cogen: Az, umgh  does cary a more Fvotabl baknce
(toward anabolism). Trenbolone is ako unable o comvert 1o estrogen, however it does

which may geni side effects given the right
physiological conditiors. Trenbolone enanthate & virtually interchangeable with Paraboln
(rebolone elyckoerajaorae) cpibe of pronoingsong s ko ek
mass, offen in relat d

History:

Skow-acting trenbolone esters were fst studied in 1967, during a series of experierts o
synthetic anabolic steroids by RousselUCLAF.%7 Roussel did not specifically investigate
“Trenbolone cranthate, although the drug would have remained an obvious possibilly once
trenbolone was rekased given the widespread appikation of sieroid esters (incheing
cranihute) by the 1960’ The drug woukl ot sce the ight of day for many decades,
bowever, and was only first released for commercial sale in 2004. Tt was introduced by
Briish Dragon, an underground munuficturer. Briish Dragon woul sell it under the trade
name Trenabol, in 200 mg/mL strength.

Allhough it was ot for sale through phamcies nor approved for hunan or veterinary use,
“Tremabol was widely disributed throughout the workl, and became an extremely popular
product with athltes and bodybuiklers. Much of this ad o do wilh the fict that i was
wique, inthat it was one of but a few optons for injectable trenbolone that used skow-acting
esters. At the time of s infroduction, trenbolone acelate products were by and hrge the
‘dominant form of trenbolone, and remain the domimant form of the drug (o this day. Akhough
Briish Dragon was perbaps the brgest and most well known underground sterokd
manuficturer in the workd, the conpany abruptly collapsed at the end of 2006. The brand
s since re-emerged under new ownership. Trenbolone enarifute contines to be sold by a
nunber of ulerground kibs, though no registered drug conpany fes yet introduced it 0
legiimute drug market.

How Supplied:

t available product,

“Trenbolone is a modified form of randrolone. Tt differs by the introduction of double bonds
at carbons 9 and 11, which inhibit aromatization (9-ene), icrease. androgen-binding
affinity, % and slows its metabolism The resulting steroid s significantly more potent as both
an anabolkc and an androgen than s nancrolone base. The trenbolone here s modifid with
an enanthate ester at the 17-beta hydroxyl group, so that the fiee sieroid i rekased more
slowly ffom the area of njection.

ide Effects (Estrogenic):

“Trenbolone i not aromuitized by the body, and is not measurably estrogenic. It s of note,
however, that this steroid displays signiicant binding affiniy for the progesterone receptor
(slightly stronger than progesterone itself ). 90 The side effects associated with
progesterone are simiar 1o those of estrogen, inchling negative feedback inhibiton of
testosterone production and enfianced rate of ft storage. Progestins abio augment the
stimultory effct of estrogens on mamiery tisue growth. There appears 1o be a strong
synergy between these two hormones, such that gynecomastia might even oceur with the hefp
of progestis, wihout excessive estrogen kevels. The use of an anti-cstrogen, which inhibis
the estrogenic component of this disorder, i often suffcent to mitigate gynecomastia caused
by progestational anabolic/androgenic steroids. Note that progesiatonal side effects are
B

Side Effects (Androgenic)

Although classifled as an anabolic sieroid, frenbolone s sufficietly androgenic. Androgenic
side effects are stil common with this substance, and may inche bouts of oly skin, acne,
and body/fcial air growth. Arabol/androgeric steoids oy alo aggavate el patter
Tair loss. Wonen are also wamed of the potential virizing effcts of amabolic/androgenic




steroids. These ray incide a d fihe voice, changes inskin
texture, fucial hair growth, and clioral enbargement. Addionall, the 5-alpha reductase
enzyme does not metabolize trenbolone, 1! so s relative androgenicity i not affected by
fimsteride o dutasteride.

ide Effects (Hepatotoxicity):

“Trenbolone is mot c-17 alpha alkyhted, and s generally not considered a hepatotoxic
sterokl; ver toxicity is wnilkel. This steroi does have a sirong level ofresistance to hepatic
breakdown, however, and severe lier toxicity has been noted in bodybuiders abusing
trenbolone. %2 Although uniikely, hepatotoxicity cannot be completely excluded, especially
with high doses.

Side Effects (Cardiovascular):

“This inchdes
a tendency to reduce HDL (200d) cholesterol values and increase LDL (bad) cholesterol
values, which may shiftthe HDL to LDL balance in a ditection that favors greater risk of
arterosclerosis. The relative impact of an anabolic/androgenic steroid on serum lipids s
dependant on the dose, route of adminitration (oral vs. injectabl), type of steroid
(aromatizable or non-aromutizable), and level of resistance to hepatic metabolism. Due to its
Pon-aromatizable maiure and strong resitance fo metabolim, rerbolone has a moderate o
sirong (negative) impact on lipid vales and atherogenic risk. Anabolc/androgenic sieroids
may ako adversely affet blood pressure and frighycerides, reduce endothell relxation, and
support lef ventricular hypertrophy, all potentially increasig the risk of cardiovascuar
discase and myocardial infarction.

To help reduce cardiovascuar sirain it i advised 1o muiniain an active cardiovascular

exercise m and mininize the izke of satwated fis, chokesterol and sinple
Grbohyimes at all fres duing e AAS adinsration. Spplmesing wih (o o (4
gams per day) and a matwal chokesterolantioxidant formuia such as Lpid Stabil or a
product with comparable ingredints s also recommended.

ide Effects (Testosterone Suppression):

All anabolc/androgenic steroids when taken in doses suffcent to promte muscle gin are

expected o suppress endogenous festosterone production. Wlhout the intervention of

{estosterone-stimuating substances, festosterone levels shoukd retum to normal within 1-4

monihs of drug secession. Note that prolonged hypogonadotrophic hypogonadism can

develop secondary o steroid abuse, necessiating medical itervention. In experimental

studies, trenbolone was determined to be approxinely three times stronger at suppressing
millgam for

The above side effects are not inclusive. For more detailed discussion of potential side
effects, see the Steroid Side Effects section of this book.

Administration (Men):

“Trenbolone cnanthate was never approved for use in humans. Preseribing gidelines arc
wavaikible. Conmon doses for physique- and performance-enhancing puposes fil in the
range of 150-300 mg per week, which is usually taken for 6-10 consecutive weeks. This
level s sufficen t0 produce consilerable increases i lean muscle s and strength, which
are wsally conbined with notable fat loss and ncreased muscle definion. As with all
trenbolone injectables, this product i firly versatie, and can be combined with many other
agents depending on the desired resuls

Administration (Women):
Trerbolone enanthate was never approved for use in humas, Prescribing gidelines are

umnalable This agent & generally ot recommended for women for physige- o
purposes du to strong androgenic mture and tendency to produce

\'m'llzn'@ side cfects.
Availability:



Winstrol® (stanozolol)

Androgenic 30
Anabolic 320
Standard (oral)

Chemical Name 17beta-Hydroxy-17-methyl-5alpha-
androstano(3,2c]pyrazole

Estrogenic Activity none
Progestational Activity not significant
Description:

Winstrol i the most widely recogized trade name for the drug stanozolol. Stanozolol s a
derivative of dihydrotestosterone, chemically aliered so that the hormone’s anaboli: (tissue-
buiding) properties are greatly anplified and its androgenic activty minimized. Stanozolol s
clssified as an “anaboli” steroxl, and extibits one of the strongest dissociations of anabolc
0 androgenic effect among commerciall avaikible agents. It ako camnot be aronatized ino
estrogens. Stanozolol i the second most wilely used oral steroid, succeeded in populariy
onlyby Ttis fvored for s
Vihout vl eetion, ki« hh vabed by diting bodybidles and conpetihe
athctes.

History:

Stanozolol was first described in 1959.53 It was developed into a medicine by Winthrop
Laboratories in Great Briain. Parent fim (Sterling) fikd for UsS. patent on the agent in
1961.5" Stanozolol was officially released to the U.S. prescription drug market in 1962
under the brand rame Winsrol. Stanozolol was inialy prescribed for a varity of medical
purposes, including the induction of appette and lean tisue gain in cases of weight koss
associated with many maligrant and non-malignant discases, the preservation of bone mass
during osteoporosis, the promotion of ier growth i chilren with growth fre, as an anti-
catabolic during prolonged cortcosteroid therapy o for post-operative and post-trauma.
(bums, fractures) patierts, and even 1o treat debily in the cklerly.

“The FDA's control over the prescription drug market had tightened by the mid-1970's, and
the indicated uses for Winstrol were soon ramowed. During this time the FDA offcially
supported. that Winstrol was “Probably Effctive” as an adjunct therapy for treating
osteoporosis, and for promoting growth in pitutary-deficien dwarfism. Wih this posion,
Winthrop was given more time to sell and sty the agent. Winthrop was able o continally
satisy the FDA regarding Winstrol's validiy as a therapeutic agent, and it remained in the
US. throughout the 1980's and 1990's, a time when many other anabolc steroids were
disappearing ffom the murketplace. Stanozolol was also showing som promise during this
period for inproving red blood cell concentratons, conbating breast cancer, and (more
recently) reating angocder, a disorder characterized by the swelling of subderal tisus,
ofien with herediary causes.

Winthrop went through a number of corporate changes during the 1990, inchuding a 1991
merger wih EIf Sanofi to form Sanofi Winthrop. Sanofi Winhrop continued on to sell
Winstrol in the ULS. for approxiaiely 10 more years, before fialy discontinung the

medication because of “anuficiuring issues” (Searke was actually making the produxt for
Sanofi at the tie, and had reportedly ceased production). In 2003, the rights fo Winstrol
e ofk iy imndre o Ovton Plammossiak, Wit s m ppev dng
onthe US. although Ovation kibel
AL forms of Wastrol are prescrty wenaikibk n e US.. ahough he Wistrol brand
rermins avaikibke in Spain. Numerous other brands and generic forms of the drug are
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How Suppi
Stanozolol i widely available in balh hu:mn mi eterinary drug markets. Conposition and
dosage nay vary as an oral

ambolic steroid, containing 2mg nfdmg e tablet (Wiir, Otrr brands commonly
contain 5 g or 10 mg per fabk. Stanozolol can also be found in injectable preparatios.
“These it r-based i

Structural Characteristics:

Stanozolol i a moified form of diydrotestosterone. It diffrs by: 1) the additon ofa methyl
goup at carbon 17-alpha o protect the homone during oral admnsration and 2) the
atacent of s pyrml g o the A, rephng e sl -kt grap (1 ghes
stanozolol the chemical c of a heterocycl: steroid). When viewed in the light of
17-alpha n‘:lhykhhyd:ule:louemne the Acng modiaton on sk sers o
considerably increase its

Stanozokol s @ much weaker reltive binding afiity for the androgen receptor than
testosterone or dihydrotestosterone. At the sam tme it displays a much onger half it and
lower affny for serum binding proteins n comparison. These features (among others) allow
stanozolol to be a very potent anabolc steroid in spite of a weaker affnity for receptor
binding. Recent stuies have addiorally confimmed that its primry mode if acton imvohes
interaction with the cellular androgen receptor. ®'* Although not fully elucidated, stanozolol
may have additional (some potentially unique) properties with regard to antagonism of the
progesteron: eceptor, Low Affiy Gcocorticoil-binding e nraction, and ARPRIGR
independent activities.®'6 17 18 I therapeutic doses stanozolol does not have significant
progestational actvity.®”

Stanozolol s known to strongly suppress levels of SHBG (sex hormone-binding globui).
“This trait s characteristi of all anabolic/androgerie steroids, athough s poteney and formof
adminitration make oral Winstrol® partculrly effective in this regard. One sty with a
oup of 25 norml males demonstrated a 48.4% reduction in SHBG after only 3 days of
use. 52 The dose administered was 2mg/keg, or roughly 18mg for a person weighing 200bs.

Plasna bixding proteins such as SHBG act to temporarly corstran steroid bormones fiom
exerting activiy inthe body, and effectvely reduce the avaikble percentage of fiee (active)
steroid. Oral stanozolol may be usefil for providing a greater percentage of wbound steroid
in the body, especially when taken in conbiration with a hormone that is more avidly bound
by SHBG, suchas testosterone.

Side Effects (Estrogenic):

Stanozolol i not aromatized by the body, and is not measurably estrogerie. An antiestrogen
s ot necessary when using this steroid, as gynecomnsta shoukl not be a concem even
among sersitive individuas. Since estrogen i the sual culprit with water retention, stanozolol
instead produces  lean, quality look to the physique wilh no fear of excess subcutancous
i retention. This makes it Evorable seroxl to use during cuting cycles, when water and
Bt retention are mujor concens. Stanombol s ako very popular among athktes i
combination strengh/speed sports such as Track and Fied. In such discipines one usually
does not wan (o carry around excess water weight, and my find the raw muscle-growth
brought about by stanozolol o be quie fvorable over the lower quality mass gains of
aromatizable agerts.

Side Effects (Androgenic):

Although clissifled as an anaboli steroid, androgeric side effect are stll common with this
substance. This may nchde bouts of ol skin, acne, and bodyfical hair growth.
Anabolic/androgenic steroids may also ageravate mule pattem hair oss. Women are ako
wamed of the potential virizing efects of anabolicandrogeric steroids. These may inchde a
deepenig of the voice, menstrual iregulries, changes in skin texture, facial hair growth,
and clioral enlargerert, Addidorally, the S-alpha reductase enzyme does not metabolze
stanozolol. so its reative androgenicity i not affected by fimsteride or dutasteride.
Stanoaol s steroid it eltvely v andogenc acivey i elaton 0 i s buking

actiane. malking the thrnshald f i offoct oo




Side Effects (Hepatotoxicity):

Stanozobol s a c17-alpha alkylted conpoud. This alieration protects the drug ffom

deactivation by the liver, allowing a very high percentage of the drug entry o the

bloodstream o C17-alpha alkybted steroids

canbe eetcors. Proongedor igh o ay s i danng, n e s
isadviable (o visita

o eyek to moritor fver firtion and et T of 15 alpha alkyted steroids

s commonly limited to 6-8 weeks, in an effrt o avoid escalatingfver stra

Stanozolol appears to offer less hepatic stress than an equivalent dose of Dianabol
(methandrostenolone). Studies giving 12mg of stanozolol per day for 27 weeks falked to
demonsiate ciicallysignfant cluness n mukers of ner fncton, pchaing scrum
aspartate aknine biliubin,
and akaline phosphatase. @1 Relative repdmmmy increases as the dosage escalates, so
hepatic dysfinction shoukd st be a concem. In rare instances, high doses (abone or in
combination with other steroids) have been iplicated in cases of serious lfé-threatering
hepatotoxicity in bodybuikler. Injectable stanozolol has o been implicated in severe
hepatotoxicity in an otherwise heahy bodybuiler,* and should not be used as an
toxicity use,

“The use of a iver detoxifcation supplement such as Liver Stabi, Liv-52, or Essentile Forte
s advised whik taking any hepatotoxic anabolc/androgenic serods.

Side Effects (Cardiovascular):

“This inchudes
a tendency to reduce HDL (good) chokesterol values and increase LDL (bad) cholesterol
values, which may shif the HDL to LDL balance in a direction that fivors greater risk of
arteriosclerosis. The reltive impact of an anabolic/androgenic steroid on senm lpids i
depanit on e doe, 1k of ainikintim (ol v, m;embk) type of steroid
Sexcaic

hasa ‘hepat ncmamm

e ki, o ol e, and roe o it Seais i an onl
dose of 6 mg per day for six weeks demonsirated a mean serum HDL reduction of 33% in
healihy make weight-training subjects, which was combined with a 29% icrease in serum
DL Anabolic/androgenic steroids may also adversely affect blood pressure and
rigycerides, reduce endothelial reboation. and support ket ventricular hypertrophy, all
‘potentially increasing the rsk of cardiovasculr disease and myocardial infirction

0 produce strong inserum

Tpids. One study was carried out on a group of 12 heakhy male subjects, and denonstrated

a measurable reducton in HDL cholesterol vahes, as well as an increase in LDL and total

chokesterol valhes, folowing a singk injection of 50 me* These changes persisted for 4

weeks afier the drug was adminitered, and represent a_potential increased rik for

developing arterosckeross. Injectable sianozolol shoukd ot be used as an allemative
isk factors

o e rches cafiovascuk s & dvid t0 it an cthe vk

xerche progam and minimize the itake of satwated fis, chokesterol and sinple
Grbohytesat all fres duin e AAS adinsraton. Sl wih foh o (4
gams per day) and a maitwal chokesterolantioxidant formua swch as Lpid Stabil or a
product with comparable ingrediets i alo recommended.

ide Effects (Testosterone Su

n):

Allmboldogic seroids vhen ke doss st o proote e i e
expected ‘products

noted for its strong e polbii-piian stk o, Clngl i
giving 10 m per day to healthy male subjects for 14 days caused the mean plasa
testosterone level to fall by 55%.25 Without the intervention of testosterone-stimulating

Srhctanees toctacternne kevek shonld i tn ol within 14 mnths of dria secession



Note that prolonged hypogonadotrophic hypogonadism can develop secondary to stero

abuse, necessiating medical tervertion.

The above sde effcs ar ot incusiv. For more detaled iscsion of osntal se
effects, s the. s section of this book.

Administration (General):
Studies have shown that taking an oral anabolc steroid with food may decrease is
bioavailbiliy. 20 This is caused by the fit-sohible mure of steroid hormores, which can

akow s of s dng o diecewil e ity B, e s shrpion
For oral for be takenon

an, enw stommch

can be hrge discrepancies i the steroid particke size between injectable stanozolol
preparatons. For exanpl, Winsirol from Zarmbon (Spain) was designed for human use, and
uses a refined powder th will pass through a 27-gauge needie. WinsirolR-V i a veterinry
product in the ULS. and Canada, and has rger partices that wil jam in needles smalkr than
22-gauge. Solutons that utize @ krger particle size may ako cause more discomfort at the
site of njection. Injectable forms of stanozolol can be taken in measured oral doses shoukd
injection prove intolerzbe.

Administration (Men):

“The origial prescribing gidelins for Winstrol calld for a daily dosage of 6 me, which was
administered on a schedule of one 2 mg tablet three ties per day: The usual dosage for
physique- or performance-cnbancing purposes & between 15 mg and 25 me per day, or
three to five 5 m tablets, taken for no longer than 6-8 weeks. Injectable Wistrol i
gencrall recommended at a clncal dosage of one 50 m injection every 2-3 weeks. When
wsed for physique- or perfomnce-enhancing puposes, a dosage of 50 me every other day
s most commonly appled. eteriary stanozolol preparations with a larger partice size wil
‘be more skowly dispersed by the body, and are commonly given at 75 mg every third day.
Doses of 50 me per day with njectable stanozplol are not unconmon, akhough probably not
advised. Note that injectable forms of the drug are expected to have, millgram for nillgam,
a greater anabolic effect than oral 827

Stanozokol i ofien combined with other sterokds for a more dramntic resul. For example,
whik buking one might opt to add in 200-400 mg of  testosterone ester (cypiomate,
enanthute, or propiorate) per week. The result shoud be a considerable gain in new musce
s, with a more comfortable kvl of water and ft etention than iftaking a higher dose of
testostrone s, Fo deing peses,one gt alerstely conbie sl v o
aromatizing steroxl such as 150 mg per week of a trenbolone ester or 200-300 mg of
Prinobokan® (methenolone enanthute). Such stacks are highly fivored for increasing
definiion and muscuarity. An in-between (lan mass gai) might be (0 add in 200-400 mg of
a low estrogenic compound ke Deca-Durabolin® (androlone decanoate) or Equipoise®
(boklenon: undecylenate).

Administration (Women):

“The original prescribing guidelings for Winstrol called for a daily dosage of 4 mg (one 2mg
tablt twice dail) wih young women partculrly susceptbke 1o the androgerse efieets of
anabolic steroids. This dosage was increased to 6mg (the same as the recommended dose
for males) when necessary. When used for physique- or performance-enhancing purposes, a
dosage of 5 mg o 10 mg daily & most common. taken for no longer than 4-6 weeks.
Injectable Winstrol s gencrally recommended at a clical dose of 50 mg every 2-3 weeks.
“The inectable i usuall not advised with woren for physique- or performance-ehancing
puposes, as it alows for less control over blood homne level. Those women who
absolutely must use the inectable commonly adminiter 25 m every 3 or 4 days. Although
i compoud is weakly androgeic, the risk of virization symptoms cannot be conpltely
exciuded, evenat therapeic doses.

Avs

Stanozolol remains widely available as a phamceutical product. Tts production has been



shiffing t0 less regulated markets (inly in Asia) in recent years, however, which fikely
reflects declining iterest in using stanozolol as a medicinal product in the West, and the
continving high demmand for this drug among athletes and bodybuiders. In reviewing some of
the more popular products and changes on the global phaceical markee, we have made
the folowing observtions.

Britsh Dispensary in Thailand makes a stanozolol product, Thei trade name for the drug s
Azolol, and it contains 5 m of steroid in a 400 tablet bortk. The bottle iself loks very
similr to that of Androlic, wit dark plastic and a shiny chrome top. Be sure to look for the
conpany’s holographic sicker when shopping.

Stanol (Thaikand) is now sokd as a generic drug under the March Phammceuticals kibel,
though is in the same recognizable white bottle with green-shaded label. The product
contains 5 mg of steroid per tablet, and cach bottles hokds 200 tabkets. To deter
courterfeiting. the botle now carries a holographic sticker on the ffont that bears the
company logo.

Acdbon in Thaitand makes Stanozndon, which comes i the okd industry standard of 2 mg of

steroid per tablet. I i packaged in boitkes of 1,000. Counterfes are not known to be a
problemat i i product s not te black murket cithe.

Urigen murkets the product Stanab in Thaibnd. It
packaged ol s of 10 abes cach (5 S per box)

0 mg per tablet, and s

P inSpain, by Desim. This rermins

the most popuiar :'auuznlul .yembh n Europe. All boxes are protected with 2 holographic

sticker, which carris any logo embedded into the imuge. Note that highly accurate
derfeis are Furope and North Anerca

ok generic by Genepharm s still in production. The product shoukd cary a Greek.
drug ID sticker on the box, which willshow a hidden murk uler UV figh,

Chinfied makes a 50 mg/inL injectable sanozolol lled This s
the same fim that ke regubar Nabolic, a very low dosed (2 mgimL) version of the same:
drug. This new product s now much more popuar on the black market than the firt, due to
th more sabledosge. Not tht Chinkd rs i g on the e ofth vl aron
which y very easy to duplcate).

Ansbolico Cil is an injectable form of stanozolol from Argentina. It comes in muli-dose:
vils containing 50 mgimL of the steroid. This dlem has not been subject to widescale
counterfeiting. but aso bears no security features that woukl deter this practice.

Stanozoland fiom Landerlan in Paraguay is common on the black mrket, particulrly in
South America. It coms in the form of a 10 me tabiets, packaged in bottes of 100 tablets
cach. The conpany akso mekes a 50 mg/n_ jectabe.

Ao from Paraguay is a generic stanozolol inectable from Induti. It contains 50 mg/ml of
steroid ina 1 L ghass ampue. Three ampules are packaged per box.

Fomia Magistral in Argentima makes generic oral and injectable Estanozolol. The oral
comes i the form of 10 g tables, loose in pil bottks, whie the inectable contains S0
gl in mult-dose viak. These products bear a simall square holographi security sticker to
deer counterfeiing.

compounding phammcy SMP in Canada makes a generic injectable in 30
i (50 mg/mL). This product is made in imied quanties, however, and is not
highly common on the black murket.

ANABOLIC AGENTS (NON-STEROID)

Avachidomic Acid (vieasa-s 8 11 1d-onnic avid)



Description:

Arachidonic acid s an omega-6 essentil fity acid that serves s the princple buiding block
for the synthesis of dinolic prostaghndins (suwch as PGE2 and PGF2a). These
prostaghndins are integral to protein tumover and muscle accunulation, and have such
inportant actvites as increasing blood flow to the muscles (pups), increasing local IGF-1

insulin sensitivity (corresponding receptor levels), supporting satelite cell activation,
proliration, and differentition, and increasing the overall rae of protein synthesis and
musck growih. Arachidonic acid rekase serves as the main thermosiat for prosiaglandin
fumover in skeletal muscle tissue, and s responsile for iating many of the immedate
biochenical changes during resitance exercise thut wil iutely produce muscle
hypertrophy. As such, i i a highly amabolic muricnt. Among the lrge varity of mirients
avaible to ahletes and bodybulders for supplementation, next 0 protein, arachidoric acid
isthe asitsisat e P

In 2005, the Exercise & Sport Nuiriion Laboratory at Baylor University conducted a
doubke-blnd phcebo-controlkd sty to determine if 50 days of resistance training
arachidonic acid (X-Factor™) supplementation woukd affeet training adaptations i 31
experienced (>1 year) resistance-trained mukes. The resuls were presented at the
Inemaonal Socit of Spors Nution conference on Jne 15, 2006. All subjects ngested
a total of four capstiks  (one 250 mg capsuke ch four hours).
Subjectstaking X-Factor added an average of 25bs to pett press maximun weight in
50 days, which was an increase of nearly 45% greater than the phicebo goup. The X-
Factor growp outperformed the phacebo group on Average Power (225% > phicebo), Peak
Amerobic Power (600% > placebo), and Total Work Capaciy (250% > phcebo). No side
effets were reported during the investigation

Pharmacology:

Arachidonic acid begins to display its anabolic activiy early during exercise, This nutrient i
rekeased ffom your muscle fbers as they are damnged during raining.
ocalizd inflmmatory and anaboli response. This s part of the same biologial process that
camesyoutobesore 2 dayor o Blowiga gad workou, and et st e ol

e 0o pain, o giin” & a fundamentally troe one. Arachidonic acid Bberation flom
dmgn ‘muscle fibers i, simirly the very fist ansbolic trigeer in a long cascade that wil
control the rebuikling and strengthening of muscle tissue afier exercise.%28 629 630 Ampng.
other things, by increasing Jocal IGF-1 and insulin receptor densiy, arachidonic ack
supports the anabolc actions of these hormones, making the repair process both faster and
more intense. As a cude explanation, arachidoric acid helps dieet the body to where it
necds musce tisue repair by fiilfating the ocalized actions of ansbolic hormones.

“The avaikbilty of arachidoric acil, and our abilty o berate i during excrcise, s inportant
o the anabole productivty of our workouts. We also need to be aware of the fict that
regular exercise sigiificantly lowers the content of arachidonic ackd in skeletal muscle
tissue. 2 62 63 Since dienolic prostaghndin synthesis is tied to the amount of available
arachidoric acid, lower levels result i less arachidonic acid being released during exercise,
and a less intense anaboli response. The depleton of arachidoric acid in skeletal muscle
tissue is also one of the key reasons we find it harder to get sore the more regularly we
exercise. With lower levels of arachidonic acid, you need to work more vigorously o receive.
the san: level of rekease and anabolic stimulation. On the same note, when you change up
‘your routine and hit your muscles ffom new angles, arachidonic acid is the reason you may
Tind yourself more sore than usual. You have called upon new muscle fibers, which have
highér stores of arachidonic acid to work wilh. Dan Duchaine once said.” The best exercise:
s the one you are not doing ™ This may have a lot to do with what he was talking about.

“The arachidonic acid supplementation protocols, and the concept of using this murient to
inprove muscle mass, sirength, and performance, were fist developed by Wiliam Liewellyn,



author of this book series. Liewellyn fld patent on the technology on Noverrber 27, 2002,

released an arachidonic acid supplement under the X-Factor trademark (Moleculr
‘Nutriion) shortly affer. Although the product was initally met with a geat deal of skepticism
and criticism by industry peers, it has since been proven effeetve both in the marketplace
and i clinial triaks, and establhed itselfas a poweriul supplerent for body reconpositon
soals. The US. Patent & Trademark Office granted Llewellyn's patent application for
arachidonic acid on January 11, 2005 (USS. Patent # 6,841.573), and the product fas since
been offered for izense to other comparies in the industry. The original X-Factor product
renins widely avaiable in the U.S. and abroad, and rapid expansion in the arachidonic acid
category is expected as more conpanics license the technology. Note that any officially
licensed arachidonic acid product sold in the sports murition marketplace wil carry the
original X-Factor tradermrk on is packaging

Structural Characteristics:

Arachidonic acid (cicosa-5,8,11,14-enokc acid) is an essential polyumsaturated fity acid
found in animal fts. Supplmental arachidoric acid is commonly produced in two forms,
righcerkle and cthyl ester. As with other fity acid supplements such as fish o, the ratural
rigyceride form (as present in X-Factor and lcensed produxs) offrs up to 400% greater
absorption than the ethylester, and i the preferred form for supplemeriation.

‘How Suppli

Arachidonic acid i sold wnder the X-Factor trademmurk by Mokecur Nuiriion, and &
supplid in 250 mg capsules. Arachidonic acid may alio be found in a nurber of feensed
products; all willdisplay the patent rumber (#6,841,573) on the packaging.

Administration (Short-Term Anabolic):

As a short-term anabolic agent, arachidoric acid i supplenented at a dose of 500 mg to
1,000 me per day (2-4 250 mg capsues). The full 1,000 mg dose is most commonly sed,
regardiess of bodyweight. The mutrient i cycled in the same way steroids commonly are, and
s taken for a period of 7-8 weeks followed by an equal amount of time off. Thi level &
st 0 e measish: s in o e s, stengh andaocrob pover:

factors, these gains b
i ody . Caim of 1-2b5 of ke mack e pe ek n iy comssien,
it o cenad weie i ofen essrg approvircly 08 drg  yc, Thre &
a0 1o hormonal i S0 the retention of gins
afer the product s discontined is generally h.gl Note that arachidoric acid ako has some
efct a5 a vasodibior, and iy produce pcreased puTpS in espomse 0 ense g
within two weeks of uabolc evels

Administration (Normal Supplementation)

Arachidonic acid may also be an important nutrient to consider in regular supplemental
doses, particularly if you do not consume animal products (red meat, orgin meat, eggs) ona
regulr bask. Studies have shown that given somewhat conparable amous of protein,
those who consume anial products will make more progress with resitance exercise than
those that do not (vegetarians). % Arachidonic acid may be the missing comporent in such
dict, oo integral o the anabole response for lower dietary kvels not o be noticed. There is
alio enpical evidence sugeesting that an arachidonic acid deficency exits in many
experienced bodybuiders. gven that training depletes AA stores. On a nunber of cases,
tissue tests for the content of phospholipids have revealed unsually low levels of arachidonic:
acid in highly trained athtes. For those who find thei intake of animul products inadequate,
or feel tht they may have insufficient tisue stores of AA, a single capsule of 250 mg
provides about the cquivalent of a day’s supply of arachidonic acid within a nomal westem
dict with animal products. Taken every day or two, the capsule shoukd provide a necessary
supply of this essential omega-6 fity acid

Safetys

In clncal stdies involving the supplementation of 1,500- 1,700 mg of arachidonic acid per
day, general markers of healh were abo wnaffected with S0 days of continous wse. This
inchides no notable change in HDL, LDL, o total cholesterol values, immne system

o batalat et s 635 636 637 Etharmasna. tha imactirstion
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a Bayior Uniersty demorstrated safty on all of e basic ke of e ncklng ipids,
biood pressure, blood cell counts, mmune system mediators, and liver envymes. The study
also produced a strong trend for reduced IL-6 in the X-Factor supplemeted group, which i
a princple inflammatory cytokine and stimulus for the hepatic production of C-reactive
protein. High levels of IL-6 are correlated with poor health and mortaliy, and are deemed
undesirable. The resuls suggest that while arachidonic acid may be “proinflanatory” i the
sedentary (inactive) state, when combined with resistance training, a reduction in systemic
inflammation may actally be noticed. It i speculated that an aplification of some of the
health-beneficial aspects of resistance exercise, ramely the improved management of insuln,
tmay be responsible for reducing this infammutory marker.

Onamore general mote, the American Heart Association amounced ifs position on Omega-
6 EFA consunpiion in carly 2010. In reviewing som of the more curent data, they found
that diets low in Omega-6 fits were associted wih an increased risk of heart discase
compared to diets wilh higher intakes, The paper akso discusses arachidonic acid, and how
this essental fit is nomuly not proinflanmatory. nor outwardly whealthy to consun. The
Anrican Heart Assocition now recormends that 5-10% of your calorks each day come
from Omega-6 futs, inchaling ARA. Diets rch in Omega-3's are, of course, ko heathy, but
not a the exchsion o Omegi-6's.

Side Effects:

Arachidonic acid (X-Factor) ofien produces an anplifiation of residual post-workout
(Delayed Onset) muscle soreness. Ofien recovery s slightly prokonged (perhaps an
additonal day of rest is requied), and the user may need 10 adjust their scheduk
accordingl. This s due to an inensification of the ol physiological esponse (o training,
and represents increased intensity of the anabolc cascade (and rate of muscle growth).
“Those with exiting minor muscle, comective tisue, or joint ijuries may notice more pain,
due to the greater Whi arachilonic acid
should not exacerbate the injury, if greater soreness interferes with one’s abilly 10 train
comfortably, the supplement shoud be discontinued il the injry is healed. Arachidonic
acid supplementation may ako produce a greater incidence of headaches in a small
percentage of users, which may be due to s effect as a vasodiltor. Increasing daily water
consumption ofien allevates this sile efieet, Additionall, arachidonic acid seers to produce
a very weak androgenic effet in some wsers, often producing minor oily skin. This may be
caused by a sight anpliication of testosterone’s effet. It shoukd not be strong enough to
concer females abou virlzing side effets.

Contraindications:

“Those with an exiting medical condiion refted 1o infamition may find that the added
arachidonic ackd exacerbates symptoms of theirdisorder, and shoukd avoid supplementation.
This supplement should only be used after the approval of a physician if someone is taking
medicaton, has an exiting medical condifon, or has @ furiial predispostion for
cardiovascular disease. high blood pressure, or any other disorder that nmy requite the
limitng of dictary arachidonic acid. Ako, as a potent growih-promofing agent, arachidonic
acid joins androgens (festosterone, anabolic steroils), growth hormone,  IGF-1
estrogens,and many other growth factors as potentilly supporting the growth ate of certain
cancer celk if you have the discase. Ditary arachionic acid itake has been generally
eliminated as a causative factor in cancer,5% 639 just as testosterone level has been eliminated
as predictive of prostate cancer rsk, however these types of growth-promofing agents
should be avoided in such diseased states unless approved by a physician. If you harve
prostate cancer, for exanpie, the kst thing you want (0 start taking is a growth promter ke
testosterone. The same goes for arachidonic acid. The bottom fne s that f you are in poor
health, you shoukl probably not be taking this supplement. If you are healthy. you shoukl be
able o use it with great safety.

STRENGTH
Bench Press 1-Rep Max
Unmau in Pounds‘

%



XFactor Placebo

During the clinical study, subjects taking X-Factor added an average of 25lbs to
their bench press maximum weight in 50 days. This increase was nearly 45% greater
than that noted in the exercise-only (placebo) group. Snm subjects gained more
than 50 Ibs on their bench press 1-rep max over the 50-day

PEAK POWER
Anaerobic Capacity
(Change in Watis/kg)

Xeactor Pacebo

Using the standard Wingate cycle ergomcter test to measure relative peak
anaerobic power, subjects taking X-Factor increased leg power by 1.2 Wattsekg-
L This represents a net increase of more than 600% over the placebo group (-2
Wattsekg-1).

AVERAGE POWER
Wingate Anaerobic Gapacity Test
(in Watis)

=

El i

X-factor Placabo

In the standard Wingate cycle ergometer test to measure anacrobic power and
performance, the X-Factor group outperformed the placebo group on Average
Power by an anmzing 21 watts (AA: 37.9W P: 17.0W). That's a net increase of nearly
225% compared to placebo.

ENDURANCE
Wingate Anaerobic Gapacity Test
(Measured in Joule)
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“Total Work, as recorded in the standard energy unit Joules, increased by 1,292 in
the group taking X-Factor, while Total Work increased 510J in the placebo
group.This is more than a 250% increase compared to placebo.

Kynoselen®

Kynoselen is an injectable veterinary drug, curently produced by the intemational fim
wmquml It contains a mixture of }ep'xmmL AMP (adenosine monophosphate), vitamin
“This blend ks for
a resmnm “toni sdmired 0 pmmcl ‘an aninul's miscle mass and overall
wellness affer iiness, ugury, or trauma. It is most offen used on horses, and is typically
applied as an ant-catabolic affe strenuous actviy, or to help get an anil back on s feet
affer a debiltating infectionflness. At other times it s sinply used to support the vialty of an
aninal that s otherwise healthy, but at the moment ke than vigorous i is daily actvies. In
some cases it is even used for the very basic purpose of remedying a defiiency i vitanin B-
12 or selenium intake. Bodybuiders are attracted to Kynoselen for its mild anabolic and
lipolytic properties.

‘The principle active ingredient in Kynoselen i heptaminol, which is classified as an amino
alcohol with myocardial stimulant and vasodiktory propertis. It i akso ilentfied as an
inotropic compound, which increases conractik strength, and miniizes fitigue, of skeketal
miscles I bas demonstrated a specific abily to increase the diffrentition of satelie
muscle cell, ™! a process that helps generate new muscle tissue (skeletal muscle growth).

same ingredient & ako known to affect the rekase and wpiake of norcpineplrine
(noradrenalin), increasing kvels of this hormone/neurotransmitter in the blood. 2 Since
poradrenalin i an important regubtor of fpolysis in huans, this allows heptaminol to impart
some fit-loss effect. Adenosine triphosphate s also regarded as 2 key component of the
product, and plys a roke inthe storage and release of encrgy. Overall,both the ansbolic and
Tpolytic propertes of Kynoselen are measurable when wsed in huans, but not dramatc, It i
capable of imparting some increases i strength, muscle mass, and fat loss, but the results will
not rival those of anabolic steroids. Stil, being that tis drug is legal in most jurisdictons, it
remmins an attractve akemative to anabolc steroids for many idividuals.

History:

Hepario, he prcle acthe godit n Kroseken, was it ey imestged
g the early 1950s. It

o o v sl by a scrics of drug manufictrers in any it parts of the o
Currently its most commmon therapeutic use s 10 treat orthostatc hypotension, which i a
sudden drop in blood pressure upon standing. Various preparatons containing heptaminol
have been produced over the years, the most notable of which have inchded Amidrina
(ltaly), Cortensor (Belgm and Switzerland), Hept-A-Myl (USA), Heptamy (Belgium and
Swizerland), and Heptylon (France). Although a variety of human medications contaiing
heptaminol have been in commerce for decades, these preparations were rarely of ferest to
athletes. Years later, under a far different medical setting, Western athletes were first
introduced to the drug.

The French veterinary preparation Kynoselen would be the first heptaminol-containing drug
0 grab large-scale interrational attention, becoring popular among American body
and atblets during the fter part of the 1990s. Thi was some years subsequert (0 s
being passed that had increased the penalies for dealing in anabolc steroids. During ths
time, avaikibilfy of the drugs had shified, and for som buyers scarce supply and high gl
made the drugs kess attractive. Many athietes were becoming creasingly resourcefil i
fning other non-scheduied performance-enhancing drugs that coukl be purchased and used
with kess legal risk. Kynoselen was already known to athlees in Europe, and woud quickly
cross the Athniic. By the year 2000, a nunber of exporters had set p operation fo market
the drug directly to American athktes. Today, Kynoselen remains unscheduled and widely
avaikble inthe United States and many areas abroad.




Ky i st oy sl . 100 vl i don 111 st Acie
ingredients are beptaminol, disodic adenosipe monophosphate, viamin BI2, scleniun

Structural Characteristi

as heptaminol ino akohol wih a sircture of 6-
amino-2-methylheptan-2-ol

Kymoselen is not approved for use in huruns. Prescribing gidefines are wavaikble. An
effective dosage for physique- or perfomance-enbancing purposes generally il in the
range of 1 mL weekly for every 25 pounds of bodyweight. This would mean that a 200b
bodybuikler would use around 8 miL_ per week. Due to high njection vokame, some opt to
take a lower dosage, nfecting at the very kast a 2 mL three tines per week. At this dose, a

100 mL vial woud kst about 16 weeks. At 8-10 mL per week a 100 mL bottke
would kst for 10 to 12 weeks, It i generall recommended to use the entir botle once it
Tas been opened, or discard any remaining drug that was not used during the cyck. AS with
al njectable drugs packaged in muli-dosed vk, contaminants wil be introduced o the
soltion immediately once the seal is broken for the fstinjection.

Because it tends to inrease noradrenalin levels, Kynoselen i also a mikd stimuant. It s fkely
for this specifl reason that s use has been bamned by certain horseracing organizations. This
means that one can expect certain stimulant-relted side effect, especially when taking this
drug n higher dosages. This inches rapid heartheat, sweating,jters, restessness, increased
blood pressure, o insormia. A good rule of thunb wsed by bodybuikers to try and keep
such side effcts fiom becoming a problemis to never inject more than 2 L per day. They
may also want o start with an amount lower than the recormended dosage (determined by
bodyweigh), perhaps even half of this. The dose is then slowly increased, so that the peak
three f increa

Wanings:

Individuals with hg pressure i Kynoselen.
Availability:

Kymoseen ustaly sels for $75 to $100 per bottl at the retail evel It is not a controlled
substance in the United States, and is lkewise pretty easy fo obiain locally or via mail order
Currently no sigiifcant fikes are known fo exit. Given s abundance and low cost,

ookl s m expci i e it bl iz oo et
note that kegiimate K. : and has for
hunan use.

Lutalyse® (diniprost tromethamine)

Descripti

Diprost ol i @ prarmacecal form o te et prosghndin PG 2t

ies of d cyele ity acids, which have
ancty o hammone- ke cions i th body Armng other things, PGF2alpha is imohved in
vasoconstricion, increasing: protein synthesis i skeleal muscie tissue, and reducing adipose
tissue mass. This homone-fike chenical also stimulites smooth muscle contracton, and s
involed in pain, infarmation, fever, ovuliion, gastric motiy, and fluid absorption in the
aastrointestinal tract. In veterinary medicine dinoprost tromethamine is most commonly used
in estrus synchronization/fertity timing, for treating chronic_ endometriosis, and to iduce
abortion or labor. Dinoprost is not widely used in human medicine, but i sometimes applied
o teminate pregnancy or induce kabor.



Athtes and bodybuklers are tracted 10 GOpOS! romethamne for s Strong hermogen:
and muscle-buikling properties. The anaboli effect of this drug has been substantted by
clncal studies, which have shown PGE2a (0 be a sirong stimulator of protein synthesis, and
ke) m boLh the immediate and long-term physiological adaptations to resistance training

646 Reports from athtes who have experimented with this agent generally support
s cmrpould being an excellnt promoter of ocalizd ruscle growth, usually resuling in
both increases in muscl size and defintion. Dinoprost is ako reported o be a very fist
acting drug, with many chiming it has caused noticeable effect afier being njected in a
particuar muscle group for only a couple of weeks. Clinkal data also supports it being a
substantially potent fit-loss drug, with PGF2a shown in studies to inhibit the stimulaton of
Tipogenesis in fat cells. 5 Again there is a great deal of ancedotal support for this property of
dinoprost tromethamine among athletes and bodybuklers, with many claiming they notice a

slight

marked fat os

History:

Dinoprost tromethamine was fst introduced into clincal medicine in the early 1970s. The
fist approved use of the drug in human patients was to stinuiate abortion during the second
trimester It has since remained of use for this pupose, but is most commonly assocated
these days with veterinary medicine. Here, it is widely applied to help fanmers regubate the
estrous cyck and fertiity of various livestock. Interest in dinoprost tromethamine as an
amabolic/thermogeric drug for athetes and bodybuiders did not appear unil the ke 1990.
This likely occured subsequent to the release of mumerous medical studies. fiking
PGF2afpha to muscle hypertrophy. Early theoretical concepts siemming from this rescarch
evobved info nodem appikation protocols for the drug, which inspit of a high propensity to
gencrate side cffects, have proven fo be highly successfil for many athctes and
iybuikders.

Over the years dinoprost fromethamine has appeared as a huran medicine under a wide

rams, inchuding such popubr drug products as Amoghndin (Sweden),
Prostin (Sweden), Prostin F2 alpha (US., Awsirali, Isracl, ltaly, New Zeakind, South
Afiica, and the United Kingdom), Minprostin F2a (Germany), Enzaprost (Greece, Pokand)
and Prostammn (Japan). Prostin F2 & no longer sokd in the ULS., however, and there is
presently no FDA approved replacemment avaible for hurun use. Veterimry versions are
more widely availble and tend to provile significantly more actve drug for kess money than
e human cotrerpart medines, and s el have been e prodies most commony
associated wilh the physique- or performance-enbancing wse of dinoprost tromethamine.
Popular veterinary brands have inchded Lutalyse (Pharmacia Aninal Heallh), Prostamate
(Pfizr), Paracelan (Daichi Pharmaceutical Co.) and Dinolytc (Upjohn). Several corporate
mergers have taken place in this segment of the murket, and the (now bger) conglomerate
Pharmacia bas emerged as the workdwide keader in dinoprost sales. Lutalyse is consequently
the most common form of dinoprost tromethamine of use among the athletc/bodybuiding
communiy.

‘How Supplied:
Dinoprost tromethamin s most commonly supplied in a mult-dose vial (5 mL-100 L) ina

dos of mgpe L 1§ repard i e sobso of vt vith by kol e
o adjust pH.

s a

Dinoprost _tromethanine s the tromethamine sakt of prosta 5, 13-dien-1-oic acid
(PGF2alpha).

Side Effects:

Possbk side cfiects or signs of dinoprost tromethamine overexposure may include such
respiraiory effécts as bronchoconsiriction, wheezing, co imiation,  rapid
beeathing ] apiys. Asimnt vl ey b parkky sicepibe o e
cffcts. Dinoprost rmy ako cause. b
diarrhea, vomitng and rausca. Oter cfiets may inchude plte pubsc rat, clvated
blood pressure, chils, fever, and anorexia, and in women werie confractors, vaginal
bleeding, and uerine o urinary infectons. Pregrant women shoud not take or hande
et Drte o sid st v sibotos s At o o
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perfomance:crncing puposes are conmnon, and ofien cxres. This ickees pronouced
soreness at the site of injection: often begiming with a dull buming aliost immedintely afer
the shot s given. Chill and fi-like feelingsare also commonly reported during cycles, as are
bous of shortness of breath. Injections are also commonly followed by ucontrolible wges
10 urinate or defecate, including strong spas contractions of the muscles involved in the
control of these finctions. Nausea and vomiting have also been commonly reported. For
many, the cranping, dirrhea, pain, and general feclings of pset stomuch, mukise, and
discomiort nuke dinoprost a drug they experinent with only briefly. Others, however,
continue on with the drug, and ofien report hat s effects become more tolerable over
e,

Administration:

As a human ecicaton, dinoprost romehanine i most commmonly given itra-aniotially at
a dose of 40 mg for the termination of pregrancy. It is ako sometimes given oraly to
regpant women s 2 dow of 301100 me o e hibor, aonah i e 0 rodice
more side effecis than other, more recently adopted, medications. When used for physique-

ses, dinoprost fromethamine is gencrally given by
abily to generate localzed growih, common sics
of injection inchade the shouklers, biceps, triceps, calves, chest, back, and legs. The ser will
typicaly nfectin only one site per day at the start oftherapy, but this muy be increased to 2
ns per day as they becom more accustomed to the drug and i side effets.
“Therapy begins slowly, and is iniated with a low starting dose of approximately .5 millgram
per njction. I the frst inection were given wilhout sigificant side cffects, the next injection
would be increased to 1 millgam Thi i slowly increased by .5-1 mg per applcation untila
peak dose i reached. This might be a maximum of 5 mg per injection i, Ijection sites are
alo regularly rotated so tht several days separate adminitration i the same muscle group.
Note that for some, the pain affer jection & so severe that training for that specific muscle
oup must be delayed for at least a few days. Individual sensiiviy o the drug may,
therefore, require modifications of their injection and training schedule to maxiize resulls
and comfort.

Dinoprost tromethamine i avaiable in the U.S. and many other atons as a prescription
drug product, It s akso found infrequently on the black mrket.

Anti-Estrogens

Arimidex® (anastrozole)

Description:

Amastrozole s an anti-cstrogenic drug developed for the treatment of advanced breast
cancer in women. Speciically, this agent is the fist in a newer chss of thid-gencration
sckective oral aromatase ihbitors.* It acts by blocking the cnzyme arommiase,
subsequently blocking the production of esirogen i the body. Since many forms of breast
cancer cells are stimihed by estrogen, reduwcing kevels of this hormone in the body may
reard the progression of the diease. Ths is also the findamental use of tamxifen cirate
(Nohadext), xcept Nohadex bocks th actionofestrogena he rceptor o s acal

“The cfects of: be very il wilh a daiy dose
b 1 tabket) capabk i than80% in
treated patents. With the powerful effect this drug has on hormone kevel, it is usually only
prescribed to post-menopausal wornen. Side effects fike hot flashes and hair thiming can
present thensehves during therapy, and would be much more severe in pre-menopausal
patients. For the steroid-using male ahlete, ansstrozole i applied to minimize the side effects
associated with ekvated estrogen levels secondry to amsbolicandrogenic steroil use. In
comparion with traditoral methods such as Nobvadex and Provion, amstrozole &




sigiffcantly more effctive a controling estrogen.
History:

Anastrozle was developed by Zeneca Phamaceuticals, and approved for use inthe Urited
States at the end of 1995. The drug was developed as a new adjuncttreatment for operable
breast cancer in postmenopausal female patiets, an area of medicie that had a long history
of tamuifen use. Substantial data was needed to shift prescribing trends away ffom such an
established medication treatment. Shortly affer is release, amsirozole was imestigted as
part of an exrenely krge mulicenter double blind trial based out of Rome (ATAC). The
study evahated the wse of amasirozole and tamoifén, alone or in combination, in 9,366
postmenopausal women following breast cancer surgery. The resuls fivored amastrozolke
over tamoxien at promoting disease regression and mproving overall survival rates. Upon
publication of thistrial in 2002, anastrozoke emerged s a new contender for the adjuctive
treatment of postmenopausal breast cancer. 7 % Around this same time the drug was also
gained popularty with male bodybuiders and athletes who began taking notie of the strong
estrogen suppression caused by anastrozoe, both in the anedotal reports of others and in
clical .

‘How Supplied:
Anastrozole is most commonly suppled in tabiets of Tme.

tructural Characteristi

Anastrozole is classied as a sclectve nor
designation 1,3- bervenediacetonitrik. .0’

teroidal aromtase inhibitor. It has the chemical
tetramethy5-(1H-1.2,4- trazok- 1-yimethy).

Side Effects:

Common side effects associed with the wse of an arontase iibitor inchude hot flshes,
ot pai, weakness, e, mood chunges, depmm high blood pressure, swelling of the
amegs, and headache. Aromntase inhbitors may ako decrease bone mineral density
Shich my K 1o oSCoporous as an erese n Sacures n nceptbe . Some
individueis may also respond to the medication with gastrointestinl side effects inchling
rausea and vomiting. Aromatase inhbitors can harm the development of an uiborm fets, and
should never be taken or handd during pregrancy. When taken by men (as an offabel
use) to reduce estrogeniity during prolonged periods of sterokd treatment, aromatase
inhibiors may increase cardiovascubr discase (CVD) risk by retarding some benefical
properties of estrogen on chokesterol values. Studies e demonsirated that when an

suchas taken in conj
inhibior, suppression of HDL (god) cholesterol levels become sigificantly more
pronounced. Since the esirogen receptor agonistantagonist Nohvadext generally does not
display the same ani-estrogenic (negative) effeet on cholesterol vahes, it s usually fivored
over aromutase inhbiors for estrogen maintenance by male bodybuiders and athletes
concemed with cardiovascular healh

Administration:

Anastrozole is FDA approved for adjunctive treatment of postmenopausal women wih
bormone receplor-posiive carly breast cancer, firs-fine treatment of postmenopausal
women wilh bormone receptor-posiive or receptor wknown locally advanced netastatic
breast cancer, and treatment of advanced breast cancer i postmenopausal women with
discase progression folowing tamoifen therapy. The dosage preseribed in al instances i
I per day unil discase progression has haled. When used to mitigate the estrogeric side
effcts of ansbolicandrogenic steroid use, e athktes and bodybuiders will commonly
take .5 mgto | mg of anastrozole per day. In some instances a half of a tablet (.5 mg) taken
every other day is sufficient to mitigate the buikdup of estrogen. When used with readily
aromatizing androgens such as methandrostenolone or testosterone, gynecomastia and water
retention are ofien effectively blocked. Additionally, the use of anastrozok may decrease fat
nuss, which can o be tied 10 estrogen kevels. The resul can be a harder and much more:
defined appearance to the muscles and physique, which makes this agent of inerest for
dietingluting purposes as well.

sttt B v
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Availability:

Anastrozole is widely available in the U.S. and many other nations as a prescription drug
product. It i akso found readily on the black market

Aromasin® (exemestane)

Description:

Exenestane i a steroidal suicide aromatase ishbitor I is vry similar n strcture and action
o formestane, alhough it is sigificantly more potent in comparion. As a class of drgs,
aromatase nhbilors offer an anti-estrogenic effect by blocking the enzyme responsble for
synthesizing estrogens. Exemsianc is approved by the FDA for the treatment of breast
cancer in women, specifally in post-menopausal patients whose cancer has progressed

Male athctes ofien use the drug for non-
approved purposes, ramely to counter the esirogenic side effects associted with the use of
aromatizable anaboli/androgenic steroids. This may inchide gynecomuste, fit buikdup, and
water retenion. In Som instances aromatase inhibiors my akio assit this group wi the
Toss of body fat and increases in muscular definion. Exenestane is one of the most potent
aromutase intiviors presrdly avaible The most commmony cied da (found in the

\rormasin pacl reports a lowering of levels by
in clnicalstudies with women.
History:

Exenestane was developed by Phammcia & Upjohn (Phammcia), which gained FDA
approval for sale of the drug in ke 1999, They itroduced it under the Aromasin brand
name in carly 2000. Ahough the drug proved to be effectve in doses as low as 2.5 me per
day in some patiens, the conpany developed it n a standard and near wniversally effective
dosage of 25 me per tablet. The company has since introduced the drug to many other
nations under the same trade name. Due to various patents and general market dominance,
Avomasin i the only brand name of exemestane one s fikely to com: across in general
commece at the present time. It is curently availble i over three dozen counties inchuding
Argentina, Australa, Austria, Belgium, Brazil Canada, Czech Republic, Chike, Denark,

Finland, France, Germany, Greece, Hong Kong. Hungary, Irelnd, Isvacl, ltaly, Malaysia,

Netherlnds, Norway, New Zealand, Philpines, Poland, Portugal, Russia, South Afica,

Singapore, Spain, Sweden, Switzerland, Thailnd, Turkey, United Kingdom, United States,

and Venezuel,

How Supplied:
Exenestane i most commonly supplied in fablets 0f 25 me.

Structural Characteristi

Exenmestane is chssifed as an ieversible steroidal aromatase ihibitor It has the chenical
designation 6-methyk-enandrosta- .4-diene-3,17-diore.

Side Effects:

Common side effects associted with the wse of an aromatase iibitor inchude hot flshes,
joint pain, weakness, ftigue, mood changes, depression, high blood pressure, sweling of the
amsegs, and headache. Aromntase inhbitors may ako decrease bone mineral density
which may lead t0 osteoporosis and an increase in fractures in susceptible patints. Some:
individueis may akio respond to the medication with gestroitestial side effets inchal

mausea and vomiting. Aromatase inhibitors can harm the development of an ubom fets, and
should never be taken or handied during pregrancy. When taken by men (as an off abel
15¢) 10 reduce estrogeniity during prolonged periods of steroid treatment, aromatase
inhibiors may increase candiovaseubr discase (CVD) risk by retarding some benefical
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s taken in conju

inhibior, suppression of HDL (good) ot signifcantly nore

pronounced. Since the esirogen recepior agonistantagonist Nohadex® generally does not

display the same anti-esirogenic (negtive) effect on cholesterol vales, i s usually frvored

over aromatase inhbiors for esirogen muitenance by male bodybuilers and athietes

concemed with cardiovascuar healih

Administration:

Exenestane is FDA approved for adjunctive treatment of postmenopausal women wih
estrogen-receplor posiive early breast cancer with disase progression following tamoxifen.
Therapy s iniated 2-3 years afier tamoifn has fied t0 i a desirable response, at
which point tamoxifen 8 dicontinued. Treatment with exemestane s contined for 2-3
additonal years, and i completed afier 5 years of cumuative adjuctive drug therapy
(amoxifen and exemestane treatment combincd). The dosage prescribed i all nstances &
one 25 mg tablet per day, taken afier a meal. When wsed to mitiate the estrogenic side
effets of anaboli/androgenic steroid use or increase muscle defintion, male athletes and
bodybuilers wil conmonly take 12.5 me 10 25 me of exemestane per day. In some
instances a half of a tablet (12.5 mg) taken every other day is suffciet to prevent the onset
of etrogeric sile effcts.

Avail

Exemestane i availible in the U.S and in more than three dozen other nations under the:
Aromasin brand name (Pharmacia). Aromasin, likewise, dominates the global market, and is
presentlyth orly exemesian: product one i kely o encourter

Clomid® (clomiphene citrate)

Descripti

Cloniphereciate is an ant-estrogeric drug that s prescrbed to woren o treat
anowulator owate). In’ itis toasa
nonsteroidal owatory stimiant. The drug works by interacting with esirogen receplors,
offen in an antagonistic mamer, in various tissues of the body inchling the hypothalamas,
pititary, ovary, endomerim vagia, and cenvix. One main focus s that the drug wil
oppose the negative. feedback of esrogens on the.hypothalumic-piiary-ovarian axis,
enluncing the rekease of gomadotropins (LH and FSH). This surge in gomadotropins may
case egg rekease (folicubr rupture), ideally keading to conception. Clomiphene cirate s
chemically a syntheti estrogen wih both agonisantagonit properties, and in this regard
very siniir in structure and action to Nohadex®. It i believed that both the estrogensc and
anti-estrogenic propertis of clomiphene citrate phy a role in it abiity to support ferruke
ertly.

Inmen, clomiphene cirate akio acts as a partal anti-cstrogen, and may be used to counter
some of the side effets of aromatizable steroid use inchding gynecomstia and icreased
water refenfion. As an anti-estrogenic drug. clomiphene cirate may abio produce an
clevation of follice stimulating hormone, and tcinizng hormone levels, which can elevate
testosterone production. Thi effct is especially benefical a the conchsion of a steroid
cyee, when endogenous testosterone levels are depressed. Here, clomiphene ctrate is most
ofien appled in combination with HCG and tamoxifen, in an effort to restore endogenor

testosterone production more quickly (see PCT: Post-Cycle Therapy). If testosterone levels
are not brought back to normal ina shortperiod of tine, a sigiicant loss in size and strength
may occur, This i due to the it that without testosterone (or other anabolicandrogenic
steroids) to impart . the catabolc becomes the
ot re ating st protin Sy Ofln e 1. o st s e
when ot comeeted s s of rbane i e endoerie ysem cn QU veduce
muscle mass kevels,

Note that the clomiphene
cirate) tend to be somewhat mmcally estrogenic in the lver, This means that while they



can block estrogenic activiy i some areas of the body, they can actuall act as estrogens in
this other key area. Estrogenic action i the fier is inportant in the regultion of serum
choleterol (i tends 10 support HDL synshesis and LDL reductions). Since steroid-using
bodybuilers are akeady dealing with the negative cardiovaseuar effets of these drugs,
compounding the issue with aromtase inibitors (which wil lower total serum estrogen
) my ot avays be e best oo, Using . it Bocks necomss, o
exanple, whik at the same es, might
deal

History:

Cloniphene citrate s a fertiity drug with a substantial history of use in the United States. Tt
st gined widespread acceptance during the carly 19705, and has been a drug common to
the fertity practice ever since. The drug i now consiklered a standard medication for certain
forms of ertily therapy, and has been adoped as such fa ouside ULS. border. Clomiphene:

ciate i presently availble in most nations wordwide. The two st popuar brand nanes.
one i likely to encounter are Clomid and Serofene, akhough the drug can be found under

rade rames as well i o) Sepatir, Omifin, Pergoline,
Gonlene, Dk, Costl Ove- M, ma Chsheg. Chmphe cits & genaly 2
nger ani-cstroy the newer sckective

o stro
third-generation arommatase inibitors. - i, i a very pcpuhr agent of use among
bodybuiklers and athtes.

How Suppli
Clomiphen cirate s most commonly supplid in tablets of 50 me.

Structural Characteristics:

Clomiphene citrate is chassiied as a selective estrogen receptor modutor, with both agorist
and antagonist properties. I has the chemical designation 2-[4-(2-choro! 2-diphenylviny))
phenoxy] trethybmine dihydrogen cirate.
Wamings (Visual Symptoms):
Some patients using clomiphene cirate notice bluring or ofher visual disturbances such as
spots or flahes. These symptoms oceur more frequently at higher doses or longer durations
of therapy, and ofien disappear within a few days or weeks of use. Prolonged visual
disturbances have been reported afier the discontination of clomiphene citrate therapy,
however, and in some cases may be ireversibke, Those taking clomiphene citrate should be
warmed that these symptoms might meke actvities ke driving a car or operating heavy
mnhncry ‘more hazardous than usual. While the exact cause of these visual syrptoms is not
wxlerstood, it 5 advisable to discontinue treanent and have a thorough
mdmopxhakmhgcal examination shoud they occur.

Side Effects:

Clomiphene cirate appears to be well tolerated, with a low incidence of significant side
effects. Common adverse reactions during clinical trails inchuded ovarian enlargerent
(13.6%), vasomotor fishes (10.4%), abdominal discomfort (5.5%), nausea/somiting
(22%). breast discomort (2.1%), visal symptoms (1.5%), headache (1.3%), and abnoml
uterine bleeding (1.3%). Data also suggests that the prolonged use of clomiphene citrae may

rease the chance of ovarian tuor. Clomiphene citmte is occasionally associated with a
serious and potentally lf threatening side effct called ovarian hyperstimuation syndrome
Aonss) Early waming signs of OHSS inciude abdominal pain and distention, nausea,

‘and weight gain

Administration:

Clomiphene cirate i FDA approved for the treatment of women with ovulatory dysfinction
prcvenm‘; pregey. Thereconuended dosage & 50 g iy o 5 oy, whih it

5 days into the does not ocau, follow up cycles
may e a dosage of 100 me per day for 5 m Mdllyuhmmmmvnntnl a limit of 6
courses of therapy. When used by men (o libe) to migate the estrogenic side effects of
amboli/androgenic steroid use, a daily dosage of 50-100 me (1-2 tablts) s usuly




adminitered whik any offending steroids are faken. Note, however, that tamoxien i usually
given preference over clomiphene ciirate for this purpose. More comonly, clomiphens
citat i used by menat a dosage of S0-100 me per day for 30 days a the conchsion ofa
steroid cycle, in an cffort to bring naral tesiosterone production back to normal k.
e it & ualy deemyc st appropr 1 1 o pat o micomporent post-yck
recovery program (see PCT:_Post-Cycle Therapy). Femle athletes occasionally use
clomiphen cirate for the reduction of estrogeniity near the time of a bodybukling contest.
Insome isnces i ey o gt s ad sty patkry n e
trouble areas such as the hips and thigs. The drug, however, ofien produces very troubling
side effects in pre-menopausal women, and s kewise ot in very high demund among this

he  varty of rand ramcs.
b sl s fora rasondb pice nd 5 f ow et o counerotes.

Cytadren® (aminoglutethimide)

Description:

Aminoghtethirde i mainly entifed as an inhibitor of adrenocortical steroid synthesis. s
primary o s o bl e comeson f ol pregensbe, whel s gured

A.mngamcnhm is a nonspecific imhbitor, and ao blocks v or steps in steroid
synthesis inchding hydroxylation at C-11, C-18, and C-21, and the aromatization of
androgens o estrogens. The drug may be used clinially to treat estrogen dependent breast
cancer, and to treat Cushing's syndrome, which i a condion where the body overproduces
the homwne cortsol. The efféct that aninoghthethinide can have on cortiol and estrogen
production s what makes this a drug of interest to athletes and bodybuiders.

Cortisol Inhibition: Whi cortsol s an essential hormone for i, s kevels may abso vary
geatly wihin “normal” ranges depending on the individual, thei training and dietary status,
and many other personal metabolic fictors. It has been  common pursu in the sports
commniy to find ways to conirol (imit) cortsol production. Thi is because whik:
androgens give your musck cels a message fo increase protein synhes, cortisol (a
catabolkc hormone) inparts a message o breakdown and rekase anino acids. If one can
imit this catabolic message, met protein synhesis shoukl, in theory, be increased.
Aminoghethimide has been used by a murber of athetes and bodybuilers for this purpose,
sl in conbimion with arabol/androgeri: serods because i hus a ow kvel of

Together wih evena it was thought one could shift
o ool b b e o formr, the ol being new mscle
sowth. The resusfor this use have been mixed.

‘When fist looked at i the realm of athetis, however, research was bare s to the best way
o use aminoghiethinide as a cortisol lowering anti-catabol. Dubbed the “adreral escape
phenomenorr’, i has been noted that afier a short period of regulr use you body ofien
reacts fo lowered cortisol kevels by increasing the release of another bommne,
(adenocorticotropc homone).  Inereased ACTH could_overcome  the. actvty of
aminoghtethinide, resuing in your body g s orgal kvels of cortol producton
(negating the benefics of b 20-30
me daiy) is given to patients when this occurs Tk o Keep ghcocoriood actviy fom
conpletely diminishing, preventing the ACTH response and allowing the drug to retan its
efect. For athletes, however, supplmenting ghcocorticoils woud probably  be
counterproductive given the desired goal. A 2-day-on 2-day-off regime of administration
was, therefore, iplemenied as a way (0 delay or even avoid the adremal escape
pherionenon. This sirategy is based on theory and experimentation, however, and no clincal
tudies b d

1t important to note that whi many people believe they have used his drug as an anti-
catabl, few ave actalyaken e comect dosage. For ables per da or 1000 me.
o cmifnrahs b s vt evmees (b o e o
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commonly report ftigue and disconort, stting that the drug
is intolerable for any type of prolonged use. Today, many athletes and bodybuiders are
accepting that the original proposed use of aminoghthethimide as a non-steroidal muscle-
buiding agent does not seem o be a plusible one. The only instances this author has really
heard of this drug ever being used at such doses consistently with any type of positive
response were conpetive bodybulders partaking n igh-dosed Cytadren shorty before a
contest. They chaind the short-term rise in androgen to corticosteroid ratio greatly aided
thei abiles to bring out a show-ready hard and dense physique, and eredit the drug as
gemiincly being a very cfictive pre-contest agent. Inspealing with th te Paul Borrsen he:
summed up the pro-contest e of Cyladren by stating, “/ have had considerable
experience with the high dose use. It makes arhletes sleepy and weak. 1t seems io help
the last ten days before a show, and this s tried and tested.”

Aromutase Inhibion: Aminoghtethinide is an eficient arommtase inhbior, and tends to
inhibit the activity of ths enzyme at a much lower dosage from that what i required for
inhibition of corticosteroid production ™ 65! While a daily dosage of 1000 mg s typically
needed to inibit corisol, maximum suppression of arortase and estrogen levels i ypically
achieved at a dosage between 250 mg and 500 me. a point where strong adreral sterod
blockage i not noted. There alo seems to be no added benefit by adding cortiol in terms
of survivaliresponse rate among breast cancer patients, pointing to the fact that the “adreral
escape phenomenon” bears lite reftion (o i abiles as an aromatase nhibitor. Ukimately,
it appears that not only do we need a higher dose (1,000 me or 4 tablets per day minium)
1o really inhibit cortisol production, but ako tht there is no need for an ahlete to implement a
beingused

i bodybuid
e g Suais e shown 11 b capabe Fdecrasg aromas: iy by
as much as 92% affer adminitration of 250 mg per day. Patient response rates also show
aminoghtethinide to be at kast as effctive as tanoxin therapy in treating estrogen
dependent cancer cels, and more effecive under certain conditions. Due to its discussed
Yoo rangs of sy vy, foweves, kg i pokhl b of et oly
esrogens, but corticosteroids, aklosterone, and androgens as well it is not regarded
Highly as newer (second and third generati ottt comfort
and effcacy, and is not widely used for this purpose today. Athletes, however, sl tend to
consider it to be an effective remedy for estrogenic side effects like gynecor nereased
‘water retention, and fit gin.

History:

was FDA approved as drug in 1960. Side effcts were
common wit treamens, bowener, inchding drowsiness, dizzness, and partal loss of motor
control.In 1966 reports of adreral insuffciency subsequent to e wse were

ried. The drug was withdrawn from the U.S. murket as an anticonvusant tht same year
due to s recently understood effects on the adreral gand. By 1967, howerer, the drug was
reintroduced for & new purpose, ramely inhibition of aromtase actvity and the treatment of
breast cancer. It was one of the first aromutase inhibitors sokl, and & lentifed alongside
testolactone as a “fst-gencration” agent of this type. Given its novel effects on adrenal
steroid production, the U.S. FDA ako granted approval fr the use of aminoghtethimide for
the treatment of Cushing's syndrone:

At one time aminoghethiide was avaiksble uder mumerous brand nanes and in more than
2-domn o, Clr's Cytden and Oriwien prparios v by i the ot
common, and coud be found in such rations as Argentina, Austraa, Austri, Brazl,
Camada, Clilk, Czech Republe, France, Germuny, Hong Kong. Irelnd, Israel, lay,
Maaysia, Netherkinds, Norway, New Zealand, Russia, South Affca, Spain, Sweden,
Switzerland, United Kingdom, and the United States. Additionaly. the drug could be found
on oceasion under other names inclling Aminoblestin, Rodazol, and Manomit. The vast
majorty of original aminoghtethimide preparations have since been discontinued, however.
“Today, the drug renmins avaikble in a very small nurber of coutris, most notably the
United States (Cytadren), Russia (Mamomit, Hong Kong (Orimetene), and Australa
(Cytadren).

‘How Supplied:



Aminoghtethiride s most conmmonly supplied i tablts 0f 250 me.

Structural Characteristics:

Aminoghtethiide s an analog of ghtethimide. It has the chemical designation 2-(4-
phenyl)-2 4-Aninophery) o,

Side Effects:

Frequent side effeets associated with ainoghtethimide include fiigue, diziness, skin
rashes, fever, and nausea. Other sde effects may inchude sleep disorder, apathy, depression,
vomiting, stormach pset, thyroid dysfincton. virlzation, jawndice, elevated cholesterol
level, changes in blood cell counts, and high blood pressure. Addioraly, those
‘bodybuiders and athletes taking it at a dosage high enough to promote cortiol suppression
offen note that reduced levels of this hormne bring about more aches and pais in the joints
when trying o it heavy weights. It scems logical that this might kad fo an increased
susceptbilfy to injury. Users shoud be carefil ot to overexert themselves during the short
periods in which this drug is used in high doscs. Most of the listed side cffects listed here are
most conmmon with higher dosed regimens that ihibt the adrenal production of cortsol, and
are kss common with athietes taking one or fwo tabiets per day as an anti-estrogen. Even in
low doses aminoghethimide may cause birth defects, and shoukd never be faken during
pregiancy.

Aninoghethimide s medically indicated for the freatment of Cushing's syndrome, metastatic
breast cancer in posimenopausal women, and pallaive treatment in men with advanced
prostate cancer, When used to treat Cushings syndrom, the dosage used may range from
1,000 mg to 2,000 mg per day, ofien in conjunction with 20-30 mg of hydrocortisone o
avoid the aforementioned adreral escape phenomenon. Athltes and bodybuiders using
aminoghtethinide for cortsol intbition will commonly take a dosage of 1,000 m per day,
sl b peid of 23 wesks ks (10 o f e pr-cntes s reportd with

me bodybuiders). A schedule of 2-days on, 2-days off may be used in an attenpt to
e e offcthencs of ammghaclinie for longe perkods, bt sch e & taly
discarded in place of daily short-term adminitration. The dosage most commonly used for
miigaing the estrogenic sde efects of anabolc/androgenic sterokl use ranges from 125 mg
10500 mg per day (112 10 2 tables), with 1 tabet (250 ) per day appearing to be the
most common dosage selected.

Aminoghtethirde s produced i a small nuber of cownries, and  a fily expersive
‘pharmaceutical. As such, it may sellfor as much as $2 per tablet on the black market, This,
combined with limited availabilty, has severely mited is more widespread use

Evista (valoxifene hydrochloride)

Description:

Raloxifene hydrochloride is a second-generation Selective Estrogen Receptor Modulator
(SERVD of th beuodioplens i T i  sinar b ffct 0 i, exibiig
(blocking) properti tisues

receptor ivator) in others. The main po m
(et scctviy, Whi raloxiine hydrochoride & 3 strons i cstrogen in breas and
uterine tisues, it appears to be estrogenic in bone. This allows it o protect bone densiy,
minicking the bencficl effects of endogenous estradiol. This i quie diffrent_ffom
tanoxifen, which i antiestrogenic in both breast and bone. In a roke that was novel for an
anti-estrogen, raloxifene hydrochloride was approved by the FDA for the prevention and
treatmment of osicoporosis pausal women. It also or several
other potenialuses, inchding the treatmet and prevertion of cardiovasculr dicase, breast
cancer, gynecormustia, prostate cancer, acromegaly, and uterie cancer.




As an anti-estrogen, athletes and bodybuilders may use this compound to combat the
estrogenic sile effects caused by aromuizable or estrogeric sieroids. The principk: among
these sile effects s gynecomsiia, a purpose for which rakoxiftne hydrochlorile scers better
sied oo o Ths wes demonstted n Wy 2004 sy n the ol of
Pediatrics, which looked at how these two agents conpared in the trea
‘pubertal gynecomastia.®2 The investigation involved a group of 38 patients, dvmg'uz 15
years of age and suffering from gynecomustia for a itk over 2 years. Treatment for 3 0 9
monihs with either agent had a high success rate for secing “Some improvement® (91% for
raloxifene and 86% for Nohadex). However, a sigiificant reduction of gyneconmsta was
re than twice as many patients with rakoxiene hydrochloride (86% compared to
41%). Given is reative potency, raloxifene hydrochoride may offer an altermative to surgery
for som: cases of gyneconmsta,

“Typical of an anti-estrogen, raloxifene hydrochioride shoukd ko offer some benefit as a
{estosterone-stimulating compound. We see this effeet demonstrated in studics on a group of
older men (aged 60-70 years), where daily doses of 120 me were able to increase serum
and bioavailable (unbound) testosterone by 20%.5%3 Though these figures are not dramtic,

they do demonstrate an anti-csirogenic effec instead of an estrogenic (negativ) one when it
coms o testosterone production. This drug may, thercfore, be of som: vake when uiiized
as an adjuct to HCG injectons during a post-cyck testosterone recovery program. This
same study above also showed raloxifene hydrochioride to have at keast a parta estrogenic:
effect on serum lipids, exhibiting a trend toward decreases in all cholesierol vahes (total,
LDL, and HDL). It i diffcul to discern i there are any real benefit to male bodybuiders
when it comes to using raloxifene hydrochloride to couneract the negaive cardiovascular
side effects of steroid use. As discussed in s respective proiile, this may be a notable benefit
with the use of Nohadex, a first-generation SERM agent shown to improve HDL (good)
choleterol kvels in many patirts

“There are som negatives to inibiling the actions of estrogen tht shoukl be addressed. For
one, estrogen is 4 beneficiil hormone when it comes to IGE-1 keveks. In studies with
acromegaly patiens that suffer fom GH hypersecretion, 60 mg of raloxifene hydrochioride
twice daily was able to reliably suppress IGF-1 levels by an average of 16%.% Estrogen i
also understood o exert positive anabolic effects in regards to increasing androgen receptor
concentratons in certain tssues, and enhancing enzymes imvolved in the wtization of ghcose
for tisue growth and repaic. This s firther support for the belief that anti-estrogens shoud
ot be used uness there is a defined reason for doing so. When used for siple side-cffect
prevention (without visble side effects occurring), the drug may inadvertently kessen the total
anabolic potency of seroid therapy.

History:

Raloxitne hydrochloride was developed by Eli Lilly & Conpany, and FDA approved for
US. sake in 1997. Is first indicated use was s that of an osteopoross freatmeni, owing o
is abily to increase bone density. In 2007, the FDA expanded the indicated uses for the
dng to ichde reducing the risk of imasive breast cancer in fwo populations:
postenopausal women wilh osteoporosis and postmenopausal woren at high risk for
imasive breast cancer. Today, rakoxiene hydrochioride is a firy popuar drug in clrcal
medicine, and is approved for sak in over 50 counries. The Evista brand fom El Lily &
Company domintes the global murket, alhough a smull marber of other brands can be
found inchuling Ketln, Oseofem, and Raxcio (Argentin), Bonmax, Estroact, and Raliia
(India), and Optrumn (Spain, France, laly).

How Supplied:
Raloxifene hydrochoride i most commonly supplied in tablets of 60 me.

‘Structural Characteristics:

Raloxine hydrochboride s chssifid a selective estrogen receptor modubtor, wilh both

agonist and antagonist propertis. It has the chemical designation 6-Hydroxy-2- ( p - hyd
roxypheny 1) benao [ b ] thien - 3 - y1 - p - (2 - piperdinoethoxy)phenyl ketone:
hycdrochloride.



Warmngs (Stroke

“The FDA mundites that the following warming be present on the prescribing information for
Evista (raloxifne_hydrochloride): “WARNING: INCREASED RISK OF VENOUS
THROMBOEMBOLISM AND DEATH FROM STROKE. Increased rsk of decp vein
thrombosis and pulmonary wih Evista

past Hisors afvenous rombocnbolismshod o ake vt cresed rk of dethdue
1o stroke occurred in a tral in postmenopausal women with documented coronary heart
disease or at increased rik for major coronary evenss. Consiler risk-benefit balnce in
women at risk for stroke.”

Side Effects:

Common side effets associted wilh the e of raloxifne hydrochloride include ot
fashes/flushing, headache, makise, weakness, cranping, edema, sweating, depression,
weight gain, and gastrointestinal disturbances such as nausea, vomitig, indigestion, and
diarrhea. Less common side effcts inchde breast pain, vaginal bleeding, thrombophlebiis
(inflanmation of vein associated with blood clot), and visual disturbances. In rare cases
it ydrochibrde s his been asocited wih stroke, ramowig of the arcrs

%), p . low whit blood cell
or phick cour, upper wlmmslma! Ilamrrhsge or ulcer. ant-estrogens may harn the

Administration;

Raloxifene hydrochioride is FDA approved for the treatment and prevention of osteoporosis
in posimenopausal wonen, reducing the rik of imasive breast cancer i posimenopausal
women with osteoporosis, and reducing the risk of ivasive breast cancer in posimenopausal
women at high risk for invasive breast cancer. The recommended dose s one 60 mg tablet
administered once per day, wiout regard to meaks. When used (off be) to milgate the
estrogenic side cfécts of amabolc/androgenic sterod use, make athltes and bodybuikders
ofien take 30 mg to 60 mg per day.

Availability

Raloxifene hydrochloride is avaikible in over S0 countries. Asile ffom a sl marber of
other brands, the Exisia product ffom El Lily & Corpany is most ikely to be encountered.
Price is offen a concem, as raloxiftne hydrochboride i consklerably more expensive than
some of the anii-sirogens bodybuiders and athietes are already accustomed (o such as
Nolvadex and Clomid. The price per individual daiy dose of raloxifene hydrochboride (1
tablet can exceed $2. That would add up to $200 or more per 100 doses. A hudred
tablets of generic tamoxifen (20 me) offen sel for approxinately $50. Thi i about 50 cents
per dose, or 1/4th the price of akoxifne hydrochloride. Thus fur, price, not avaiabiity, seem

10 be preventing the more widespread diversion of rakoxifene hydrochioride for black market
sale

Fareston® (toremifene citrate)

Description:

Toremifene cirate s an ant-estrogenic drug, specifically classified as a Sekective Estrogen-
Receptor Moduktor (SERM) with mixed agonist and antagonit properties. It &  non-
steroxtal triphenylethylne_derivative, similr in structure and action to-both Nohadex
(tamoxien citrate) and Clomid (clomiphene citate). Torenifene cirate is used for the
tcame of beast aer b posTEnOpetsl wonen v estoga eser posihe ar

the cancer tumors. Tt works by
aching 1o 1 csogen receptor i variows e 8 competive. e, bocking
endogenous estrogen fiom exerting biological activity. As an ant-strogen in many tsucs,
male bodybuders and athlees
associated withthe use of aromatizable or estrogenic ambnlldammgm: steroids. This may

inchude gyneconmstia, body ft gain, and increased water retertion.




“The triphenylethylene compounds (toremifene citrate, tamoxifen cirate, clomiphene citrate)
tend to be somewhat itrinsically estrogenic in the fiver. This means that whie they can block
estrogeric activiy in some areas of the body they can actually act as estrogens i this other
Key area. Estrogenic action in the liver s inportant in the regulation of serum cholesterol (it
tends to support HDL synthesis and LDL reductions). Since steroid-using bodybuiders are:
akeady e with e regive crdovnsour fecs of e gy conpoundig e
il lower otal leves) may not always
bt bt opton. Usin 3 di ht blocks ayeconmt, o canpl, ik at the s
um supporting improved cholesterol values, might be much more: ldml In tems of which
ne agent i most effective in this regard, evidence suggests that the posiive.
1.,,.1 alering benefis of toremiféne are significantly stronger than those of tamoxién, a drug
nomully fvored for this purpose. Toremifene citrate may, thercfore, be the preferred anti
estrogen among those concemed about their pid profis.

History:

“Toremifen: cirae was approved by the FDA as a prescription drug in 1997. It s sold inthe
USS. under the Faresion brand am, which i mude by GTx, Inc. Fareston is ako avaikble
inccr oo doen oter cotis bk A, A, Belgn Cach Repibc,
Finkind, France, Germany, Greece, Hungiry, Irelnd, lialy, Mexico, Netherlinds, N
Zealnd, Porghl, st South Afica, Spam, Sweden, it T, ke, and
the United Kingdom.

HowS:

foremiene cirate i most commonly supplid i tablets of 88.4 e, which are kabeled as
(and equate 10) 60 mg of toremifene base.

Structural Characteristics:

Toremifene cirate s chssifled as a selectve estrogen receptor modubator, with both agonist
and antagonit propertis. It has the chemical designation 2- p-[(2)-4-chioro-1.2-diphenyl-
1-butenyl]phenoxy}-N Ndlmethylethylamine cirate (1:1).

Side Effects:

“Toremifen: cirate appears to be well tolerated, with a low incidence of serious sile effcts.

In clinial triak, common side effects associated with its wse incied hot flashes (35%),

sweating (20%), elevated lver enzymes (19%), nawsea (14%), vaginal discharge (13%).

dizziness (95%). edem (5%), vomiting (4%), and vaginal beeding (2%). Other observed
h be linked to toremif

low white blood cell and platelt couns, skin discoloration or demutis, constpation,
dificulty breathing, partal motor paralysis, tremr, vertigo, itching. anorexi, visual
disturbances, loss of srength, hair loss, depression, jaundice, and rigors (stffening of the
muscles). Anti-estrogens may harm the developing fetus and shoukd never be used during
pregrancy.

Administration:

Toremifene citrate s FDA approved for the freatment of mefastatic breast cancer in
postmeropausal women wih_cstrogen-recepor posiive or kiownunors. The
sone day. When used (ofEkbel) to
miigne the estrogenic side effects of ambolic/androgenic steroid use, muke athltes and
bodybuikl wse 30 treatme.

Availability

oremifene citate is wilely avaikble under the Fareston brand rame. It is not commonly
sold onthe black market, nor i it a high profk item for conterfeiers.

Faslodex® (fulvestrant)



Fuhestrant s a highly sckective esirogen receptor antagonist (also cassifed as an estrogen
replorcovretr). It cxerts & acton e body ot by gt e prodction of
ygen, but by preventing it fom exerting activty in the body. It does this by binding

Pty estrogen receplors in a conpetiive mamer, making them unavaibie for cicuating
estrogers. This mode of ation & very simiar to Nobadex (tarmoxifen cirate) and Clomid
(clomiphene cirate), akihough unlike these two agents fivestrant does not have mixed
i es. Itis 2 antagonist, This agent ako stands

outas the fist n
workl, Although not widely used here, when applid it may be an effective drug for mitgating
the side effecs of excess estrogen caused by anabolc/androgenic steroid wse such as
‘ymecomst, ft buldup, and increased waer retention.

Fulvestrant is very potent as an anti-estrogen. sigiificantl more so than earlier medications
ke Nolvadex and Clonid. Alihough i targets estrogen at s receptor and not is production,
it can stil produce an environment of Jow estrogericity on par wilh strong aromatase
inlibition. One stuy, for exanple, shows fulvestrant o be as efective in Arimidex in treating
breast cancer patients who have already faled with first fine endocrine treatments.*>
Another shows the drug prevents tunor cell tumover and gowth significantly more
effectively than tamoxifen citrate.5% Studies investigating the physiolog e o
flbestrant note that the drug actually downregubtes estrogen receptor concertrations.
Furthermore, it also tends to downregulate progesterone receptor concentrations.®”
Fulvestrant does not cross the blood brain barrier, and for thi reason s beieved to produce
fewer newrological side effects refted 1o estrogen antagonism such as ot flashes, mood
alerations, and low energy.

History:

Fulvestrant was developed by AstraZeneca. It was approved as a prescription drug in the
U.S. in 2002, and is sokd under the Faslodex brand name. The drug is indicated for the:
treatment of estrogen receptor positive breast cancer with disease pmgeum ﬁ]bwug
traditional anti-estrogen therapy (such as tamoxifen). AstraZeneca has since expand

nurket for Faskodex 1o include over one dozen countries, inchding Argentin, Belgun
Brazil, Denmark, Finland, France, Germany, Greece, Ireland, Isracl, Italy, Netherlands,

Norway, Poland, Portugal, Spain, Sweden, Switzerkand, United Kingdom, and Venczueh.

Hows:
Faslodex (fubvestran) i supplied in pre-fled syringes containing S0-mg/ni. fulvestrant,
ciher as a singe 5 mL or fwo 2.5 mL ijections.The product mst be refifgerated for
storage.

Structural Characteris

Fuhestrant s an estrogen receptor antagonit. 1t hus the chemical designation 7-aipha-[9-
(4.4.5.5.5-penta foropentybuiphinynonyllesra- 1,3,5-(10)- triene-3,17- beta-diol

Side Effects:

most common side effects associted wih fulvestrant inchide gastroitestinal
disturbances such as ausea, vomitng, constipation, abdominal pain, and diarhea. Other
common adverse effcts include headache, back pain, hot flashes, and sore throat, Less
common side effeets inchde rash, loss of strength, urinary-tract  infections, venous
thromboerrbolsm, fver cnzyme clevations, vaginal biceding. muscle pain, and low white
biood cell count. Injection side reactions may ako oceur. Ant-estrogens can barm the
development of an wibom fetus, and shoud never be taken during pregency. When taken
by men (as an offlabel use) to reduce estrogenicty during prolonged perods of steroid

cttics o . e
suppression of HDL (good) cholesterol values ereater than that induced by steroid therapy
alone.




Fuhestrant is FDA approved for the treatment of hormone receptor posiive metastatic
breast cancer in postmenopausal women with disease progression folowing ani-estrogen
therapy. The recommended dose i 250 mg adminitered intramuscularly (buttock) per
month, as eiher a singe 5 mL njecton or two 2.5 mL jections. When used (offlibe) to
miigate the estrogenic side effects of anabolic/androgenic steroid use, male athletes and
bodybuilers may find a simir dose to be benefiial

vailahility:

Fuhestrant is avaikble in more than one dozen countries At the present tine, al fibestrant
in circuation i fikely 10 be of the Fasodex brand nan:. The drug itself is exceedingly
expensive, and as a resul i not widely raded on the black market

Femara® (letrozole)

Descriuti

Letrozoie i  non-sieroidal selective third generation aromatase inibior. The sincure and
activity of this compound are very simiar (o that of Arimidex (amastrozok), and it i
resenbed for sy medical pupeses. More spcialy, US, prescrig sdees fr
ktrozoie reconmend it be used for the treatment of postmenopausal women with estrogen
Teceplor-posilive or estrogen receptor-unknown (s if the cancer is resporsive o
estrogen) breast cancer. It i typicaly used as a second fne of treatment afir an esiroger-
rceplor st ks o fus ke 1 et 3 dessble rporse, g €
sontimes intated as the fist cowse of therapy depending on the ci ces. Ma
odybudrsand athtc i vake Koz o by o e Tt o sde
effects associated with the wse of aromatizible anaboliciandrogenic. sieroids, such as
symeconmsti, ft buidup, and visble water etention.

Letromke represents one of the newer achievements in a long e of drugs
aromatase inhibition. I s among the most potent estrogen-lowering drugs developed to date,
and has an efiet significantly stronger than non-selectve first generation aromutase inhbitors
like Teshe and Cytadren. The dosage of each tablet of Femura s 2.5 millgrans, which
according (o product information was sufficient o lower estrogen kvels by an average of
78% during cliical trais. The drug, however, appears to ofien remain quit effective in lower
doses. The package insert for the produet iself comments that during clinal studies doses
as low as .1 and 5 milligams produced 75 and 78% estrogen ihbition, respectively in
nany, ‘The recommended dose, kewise, refects a leve that seems to elcit a desied
lewel of inhibiton i nearly al patints. A large nunber of people may, therefore, respond

wellto lower doses of the drug.

History:

The US. Food & Drug Administration approved ketrozoke for prescription sale in 1997,

where itis sold by Novartis uler the Fermara trade name. Novarts akso extensively markets
the drug in other nations, and more than 70 nations now carry letrozole as an approved drug.
“The Femura brand i by fir the dominant preparation workhwide, and is found insuch nations
as Argenting, Australia, Belgum, Braz, Canada, Chik, Czech Republic, France, Germany,

Gireece, Hong Kong, Tndia, Netherkands, New Zealand, Ttaly, South Africa, Switzerland, and
Russia. Novartis also markets the drug under the Femar trade name in some other nations
including Finkand, Denmark, Norway, and Sweden. Additionally, letrozoke products can also

e found under such other brand rames as Femrpro (Indi), Oncolet (Indi), Trozet (India),

Insegar (Spain), Aromek (Poland), Lametta (Poland), Cendalon (Argentina), Fecinole
(Argentin), and Kebirzol (Argentia). Given is high level of effcacy and strong marketing
pport e, and Fermr, rein e st poper kvl prodoct centy v

How S e
Letrozpie i most commonly supplid intablets 0f 2.5 mg.

Structural Characteristics:



Letroae is classified as a non-steroidal selective third generation aromatase infibitor. It has
the chemical designation 4,4°(1H-1,2,4- Triazok-1- ylmethylene)dibenzonitik.

ide Effects:

Common side effects associted with the wse of an arontase iibior inchude hot flshes,
joint i, weakness, ftize, mood changes, depression, high blood pressure, sweling of the
amegs, and headache, Arommtase inhbiors may ako decrease bone mineral density
which may kead to osteoporosis and an increase in ffactures in susceptble patierts. Som:
individueis nay also respond to the medication wih gastrointestinl side effecs inchling
mausea and voniting Aromatase inbitors can harm the development of an wborm feus, and
should never be taken or handld during pregruncy. When tzken by men (as an of®-abel
use) to reduce estrogeni prolonged periods of seroid freatment, aromatase:
inhbiors muy increase cardiovascubr disease (CVD) risk by retarding some benefical
properties of estrogen on cholesterol vahas. Studies have demonstrated that when an
i@ suchas i
inhibior, suppression of HDL (good) cholesterol levels become sgificantly more
pronounced. Since the esirogen receptor agonistantagonist Nohvadext generally does not
display the same anti-estrogenic (negive) effeet on cholesterol vales, it s usually fivored
over aromatase ihbiors for estrogen muitenance by male bodybuilers and ahletes
concemed with cardiovascuar healih

Letromole is FDA approved for 1) adjuvant treatment of postmenopausal women with
hommne receptor positive carly breast cancer: 2) the extended adjuvant treatment of early
breast cancer in postmenopausal wornen who have received 3 years of adjuant tamoxien
therapy: 3)first-ln reatment of postmenopausal women with hormone recepor postive or
bomne receptor wnknown ocally advanced or metastatic breast cancer; and 4) the
treatment of advanced breast cancer in postmenopausal wonen wih disease progression
folowing ant-estrogen therapy: The recommmended dose of letrozole is one 2.5 me tablet
adminitered once per day, wihout regard to meals. When used (offabe) to mitigate the
estrogenc side effects of anabolic/androgenic steroid use or increase nuscle definiion, make
athietes and bodybuilders ofien take 1.25 mg to 2.5 mg per day. In some cases a dosage of
a half of a tablet (1.25 mg) taken every other day is sufficient to prevent the onset of
estrogenie side eficts

Availability:
Letrozoie is most conmonly sokl under the brand rame Fermara by the intermational drug-

manuficturing fimm Novarts. It is widely avaikbe at the present im.
Fertodur® (cyclofenil)

Descripti

Cyclofeni & a_ non-steroklal anfi-estrogen that is wed in the treatment of mensinal

ly as a
agonistantagonist, This drug i commonly used for off-hbel purposes by male bodybuiders
and athetes, typically at the conclusion of a steroid cycle for the pupose of increasing
endogenous testosterone levels. This s in an attempt to miniize the negatve impact tht a
period of low androgen levels mmy have on the physigue, which can inchde significant muscle
Toss. The drug HCG s alko commonly used for this purpose, but it works by mimicking the
action of hieiizing hormone, not as an ani-estrogen. HCG s typically looked at as a rapid
acting drug, used inthe fst couple of weeks afier the steroids are wildrawn. Ant-estrogens
Bk cyclofeni. Clomd® and/or Nobadex® are ofen ued n conjncton wih HCG, but
may be continued for several weeks afler the HCG has been removed (see

Therapy).

Cuclofenil stinuates the release of testosterone via its anii-estroseric action. The



hypothulams s one target sie of this. By inerfering wilh the binding of estrogen to i
receptor in this area of the body, cyclofenil blocks the negative feedback inhbiton brought
fourth by this sex hormone. The entanced rekase of gomadotropin rekasing hormone:
(GoRH) may resull, which in tum would stimulate the pittary to heighien the rekease of
luteinizing hormone. LH i the primary sigml for the testes 10 increase the production of
testosterone, so is increased release (provided the testes are properly sensiive to LH) keads
0 an ckevation in the androgen level. The antiestrogenic effect of this drug in breast tisue
has ko led 10 its wse during a sterokd cycle o prevent gynecomsta, simir to bow
Nolvadexto might be used. Cyclofenil, however, s reported o be somewhat weaker than
Nolvadex®, which i wsully preferred as an estrogen mainterance drug. Women do
occasionall find a use for ani-estrogens, most offen around contest tim: when the
managenent of endogenous estrogens can help increase ft loss and defnion. The side
effcts that can be brought about by a lowering of estrogen actvity in the femrale body are
however, making thi L

History:

Cycloferil 19605, a time ents of

(suchas tamoxien and

Cyclofenil leased as a to h

of conception and to counter certain 1mnpmsa] phcdiniy Am.nug‘ the drg seemed to
offera good clncal effect without

on the global market. Instead, Nolvadex and Clomid dnnlmwd l.hs drug category for many
decades. Stil, cyclofeni did not completely disappear, and remuined avaible i certain
nations. The most popuar brand was Fertodur, produced by Schering It was sokl ina fow
counties, inchuing Brazi, Germuny, ltaly, Mexico, Switzertand. and Turkey. Other populr
brands have included Rehibin (U.K.), Menopax (Brazil), Neoclym (ltaly), Sexovid (Japan),
and Ondogyne (France). Today, athough most origial cyclofenil products bave been
discontinued, the drug can il be found in some areas including Turkey, ltaly, and Brazil

How Suppli
Cyclofeni i most commonly supplid in tablets 0200 mg

Structural Characteristi

Caclofnl & cmﬂisd a5  skthe csroen resplor kbl i bothagnit and
antagonis chemical  designation
44 (cmmwmhﬂmwmﬂﬂ soemle)

Side Effects:

Cyclofenil appears to be well toerated, with a low incidence of signifcant side effcts.
Common adverse reactions inchde liver enzyme elevations, vasomotor flshes (hot flashes),
abdominal discomort, nausea/vomiting. breast discomfort, headache, and abnomal werie
bleeding Premenopausal women may be more susceptbl o hot flashes due to the stronger
effet estrogenic disruption can ave on this popuation. In males, the testosterone boosting
properties of cyclofenl may result in some androgenic side effeets inchuding ofy skin, acne,
and increased bido.

Cyclofenil i most commonly wed (medically) to treat anowlatory infertity. Therapeutic
protocols recommend a dose of 200 me hree times per day for 5 days, which i iniated
near the start of the menstnual cycl. If pregnancy is not achieved with the fst cycke, it may
e wsed for 3 or 4 cycles intotal. In some instances the drug i abo given i lower doses to
treat menopausal symptoms. When used afier steroid administration (off-label) to increase:
natural testosterone production, a dosage 400-600 mg per day is the most common. It is
offen used for a period of 4 to 5 weeks as part of a conprehensive post-cyck recovery
program in place of Clomid (see PCT: Post Cyele Therapy). Simiar doses are wed for
estrogen muintenance purposes whike on-cyck, akhough Nohadex s usually given
preference for dhis purpose. Some athketes have experimented with using cyclofenil as a
standalons anabol, g s abiky 0 icrease estosieron: kel benefcal The dosage
S -

iy AN 600 s e s o 6 @ semalre Wikl coums banss




s s a1 gy P -
Teported thi approach o be et many others i the g 00 ik cspecialy n gt
of the effets of exogenous testosterone.

Availability:

Cyelofenilis not widely pmduwd Availability s presently low on the international market.
in the form of Fertodu, made by
Schering in Turkey. anmﬁm of cyclofenl drugs have not been a sigrificant problem.

Lentaron® (formestane)

Description:

Formestane s classifed as a scketive imeversile steroidal arommiase inibior. This agent is
sirwctrally a derivative of androstencdione, difering from this well known probormone only
by the addifon of a 4-hydroxyl group. This group, however, i responsiie for causing an
imeversible attachment between formestane and aromutase when the two come into contact
with each other, This means that formestane wil bond with the enzyme and never let it o,
permunertly deactivating it as a result. The enzyme will need to be replaced, through normal
attion, bebre e body vl over s bt etopen yteig capicy. Ty ke

therapy: Given this formestane i
o 0 s S s inhibitor, as the drug essentially sacrifices itself in
the process of blocking estrogen comersion. As a chiss of drugs, aromutase ihibiors are
used (offlbe) by ke bodybuilders and athetes 1o prevent the estrogenic side effects of
certain ansbolic/androgenic steroids, and to icrease fit Joss and muscle definifon whik:
dicting

Becase of s potent estrogensuppressing action, formestane has been wsed cliically to
reat breast_cancer patents in a murber of countries inchding Engand,
Swizerkand, Spain, Australia, New Zeaknd, Iy, and Mabysi. It has been shown 10 be an
effctive opton as a second fine of defense afer tamoxien, an estrogen receptor antagonis,
Tas faed o eleit a positve response with patienss, and produces an overall response
statisticall simir to tamonien when adminsered as th first- i therapy: Interms of overall
‘potency, formestane i not as strong as the selective third generation inhibitors ke Arinidex
(anastrole) or Femara (ktrozok). One study, for example, notes a 79% level of
suppression of estrogen kevels with 4 weeks use of Ariidex 1 me daily (on par with levels
noted with Femara use), but only a 58% level of suppression wih inramuscuar formestane:
netons (250 mg vyt wecks). s et o csrogenreceptor anigorsts e Clond
(clomiphene citrate) and Nolvadex (tamoxifen citrate), formestane is si

efiecive at blocking the effects of estrogen i the

istory:

Formestane was the fst sekective arommiase inhbior to be developed as a preseription
drug, first appearing in Europe during the mid-1990s under the Lentaron Depot brand name.
It was sokd by Novartis, which narketed Lentaron Depot in two-dozen countries inchuling
Argentin, Ausiria, Belgim, Brazi, Canada, Chik, Czech Republ, Dennurk, France,
Gemmny, Greece, Hong Kong, Ireknd, Isracl ltaly, Makysia, Netherkands, Portug, South
Afiica, Spain, Swizerkand, Tirkey, and the Urited Kingxlom. With the emergence of newer
and more efictive aromatase inhibitors, however, formestane soon lost murket presence at a
rapid rate. Mostof the il Lentaron Depot preparations have since been discontinued. The
drug remuins availble today, but only in a small mumber of ratons. This inchides Austria,
Brazil, Czech Republic, Hong Kong, and Turkey.

How Supplied:

Formestane i most commonly suppled in  sterl solution containing 125 mgfmL of drug in
a2 mL anpuk.

Structural Characteristics:
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Side Effects:

Common side effects associed with the wse of an aromatase iibior inchude hot flshes,
joint pin, weakness, ftige, mood changes, depression, high blood pressure, sweling of the
amsegs, and headache. Aromatase inhbiors may ako decrease bone mineral density
which may lead t0 osteoporosis and an increase in fractures in susceptible patinis. Some:
individuels may ako respond to the medication with gestroitestinal side effects inchling
rausea and vomiting Aromatase inhibitors can harm the development of an uibom fets, and
should never be taken or handled during pregnancy. When taken by men (a5 an off bel
15¢) 10 reduce estrogeniity during prolonged periods of steroid treatment, aromatase
inhibiors may increase candiovaseubr discase (CVD) risk by retarding some benefical
properties of estrogen on cholesterol values. Stuies have demonstrated that when an
suchas taken in conj
inhibitor, suppression of HDL (good) cholesterol kevels becones. signifcantly more
pronounced. Since the estrogen receptor agonistantagonist Nohadex® gencrally does not
display the same ant-estrogenic (negative) effeet on cholesterol vales, i s usually fivored
over aromutase ihbiors for estrogen maintenance by male bodybuiders and athletes
concemed with cardiovascular healh

Administration:

Fom:slxlle is indicated for the Ireamm of advanced breast cancer in postmenopausal
two

y
\weks Although not a medically uppmved form of the drug, studics have demonstrated that
a simibr level of estrogen suppression can alo be achieved with oral use of ormestane. Due:
o poor bioavaikbilty, however, the dose needed is around 250 mg per day . When used
(ofFlabel) to mitigate the estrogenic side efiects of ambolic/androgenic steroid use o
increase muscle definiion, make athetes and bodybuilers ofien take 250 mg every two
weeks by injection, or 250 me per day orally.

Availability

Formestane is ot widely avaiable as a_ prescription drug, and consequently i rarcly
cireubted in the athetic community.

Nolvadex® (tamoxifen citrate)

Descr

idal wsed widely in clncal medicine, It i
pecially & Sekethe Eaogen-Receptor Moddator (SERVD.of e pteryltykne
iy, and possesses both estrogen agonist and antagonist properties. As such, i may act as
an estrogen in som tissues whik blocking the action of estrogen in others. In breast tisue:
tamoxifen cirateis  strong anti-estrogen, and as & resul it s commonly wsed i the treatment
of hommone-responsive. breast cancer in women. In some cases it & even utized as a
preventative measure, taken by women with an extreely high il tendency for breast
cancer. In male bodybuiders and athletes, tamoxifen citrate is commonly used (ofFlibel) to
couner the side effeets caused by clevated estrogens subsequent o the use of certain
anabolic/androgenic stroids.

“The primary worry among the athletizbodybuiding population i ynecomastia, or the very
wsightly development of female breast tisue in men. This can be first noticed by the
appearance of swellng or a small p wnder the nippie. It to progress, this can develop
into a brge hard- b sugery
“The esrogen can o kad to an increase inthe kvl of water retaincd i the body, esuing
ina notable loss of definion as the muscles begin to look smoth (even bloated) due o the
etertion of subcutaneous flid. Fat storage may akso be increased as estrogen levels rise in
en I, s i e csogandtogen i at o of e s wonenlc
higher body’




“Tamoifen cirate aso possesses the abilty o increase producton of FSH (follicke stimuating
bomone) and LH (ueinizng hormone). This s accomplished by blocking negative feedback
inhibiion caused by estrogen at the hypothalanus, which (vi the actions of GrRH) fosters

the release of the mentioned piuitary homnes. This s very similr to the function of
Clomid® and cyclofeni. Since a higher release of LH can stimiate the Leydig’s cels i the
testes (men) to produce more testosterone, tamoxien citrate can have a positive impact on
one’s serum testosterone kel This “testosterone stimulating” effet i an added benefit
when preparing to conclde a steroid cycke. Since anabolc/androgenic steroids tend to
restore a balance in
Hormone eveks, It ost conmonly wed as part of a comprehensive post cyck recovery
program (see PCT: Post-Cycle Recovery).

Note that like some other triphenylethykene conpounds, tanoxifen cirate can act as an
estrogen in the liver . Esirogenic action in the liver i important in the regubtion of serum
choksteol, md tes 1 mppart HDL (grod) clobstnol sybess md LDL ()

ih the negative
ol e of e drugs, compounding the sue with aromatase nbitors
(which will bower total serun estrogen levek) may ot akways be the best option. Using a
drug that blocks gynecomasti, for exanp, whie at the same fim s
cholesterol values, might be much more ideal. It i inportant fo nofe that tamoien citate i
not suffcint fo siabiize serum cholesterol at heallhy kevels with the e of c-17aipha
alkyhited oras or high doses of seroids in general. The efiect it woukd have on cholsterol
values woud likely be one of degrees, and cannot be relied upon to eliminate cardiovascular
disease risk from anabolic/androgenic steroid use.

History

“Tamoxien cirate was fist synthesized in 1962 by ICT . It was mde commercilly avaikble
in the ULS. not long afier, but was nitally wsed to treat certain forms of ferme nfrtty, a
purpose for which tamonin cirate does not seemed ideally sited. In 1971, the fst clinical
rias evahating the efectiveness of tamonien cirate in breast cancer patints were
undertaken . Two years iter, noting the lik between estrogen and breast cancer and the
success of early trias, ICT pursued murketing the drug in the U.S. to trat breast cancer, It
was not untl 1977 that FDA approval for thi use woukl fially be granted. Tamoxifen cirate:
was sold by ICI in a wide murber of countries wler the Nohadex brand name (the
company woukl ter become known as AstraZencea). A marber of generics and other
brands followed, presently too numerous to list, In 1998, the FDA approved expanding the
indicated uses of tanuxifen citrate o inchde breast cancer prevention for woren at igh risk
for developing the discase. In spite of continued clnial success with the drug for both cancer
treatment and prevention, in June 2006 AstraZefica finally discontinued the sake of Nolvadex
inthe US. A nuber of generic versions are still availabie i this country, however, ensuring
casy patient access to the drug. Tamoifen citrate i presently the most popular ant-estrogen
used by athletes and bodybuiders.

Tamoxifen citrate is most commonly supplied in tablets of 10 mg or 20 me.

tructural Characteristi

T s chasiio s sl g et s, il bt gt
the chemical
datlgmnnn @2 (40,2 dmmyu bmmyi) phenoxyl-N, Ndnmthy]ﬂhmm 2
hydorxy-1,2,3- propanetricarboxylate (1

Side Effects:

Common s effects associed wilh the administration of tamoxifen cirate inchde hot
fashes, vaginl bleeding, vagial discharge, vaginl iching, upset stormeh, headache, fiht-
headedness, edemn, and hair loss. Other lted adverse reactions inchle skin rash, reduced
phek or whie blood cell coun, viswal disturbances, uterie fbroids, endometriosis and
other endomerialchanges, deep vein thrombosis and pumonary embolism, changes in iver
enzyme kevels, and increased trighcerile kevels. An increased incidence of endometrial
cancer and uterine sarcomn has been reported in assocition wilh tamoxifen citate.



nd should not

Administration:

“Tamoxien cirate s indicated for 1) the treatment of metasiatc breast cancer in women and

men; 2) adjuvant treatment. of node-negative breast cancer following breast surgery and

radiston; 3) adjuvant treatment of node-posiive breast cancer in postmenopausal women

lowing breast susy and radiion: 4) redocton i cilence of contalieral breast
tting 5)

il DCIS (Docial Corcinorm n Siy i st sy and
radiion; nd 6) reition i cidence of bret cancer 1 women . high rik B et
cancer. In women and men wih metasiatic breast cancer, a dose of 1020 mg i
adminitered twice a day (moming and evening). When wed by men (off bbel) to milgite
the estrogenic effects of ansbolic/androgenic steroid use, a daily dosage of 10-30 mg (1-3
tablts) s usually administered whie any offending steroids are taken, or as part of a
comprehensive post-cycle hormone recovery program

Itis important o note that ani-estrogen use may sligtly reduce giins ade during a seroid
cyck, as many androgenic/anabole steroids seem to exhbit their most powerful anabolc
effets when acconpanied by a suffcient level of estrogen (See: Estrogen Aromutiziion).
“This may be one reason why gains made wih a strong aromatzable_androgen ke
testosterone are usually more pronounced than those achieved with anaboli steroils that
aromatizes 10 a lower (or o) degree. Therefore, it is usually advised to ientify a specifc
need for tamuxifen cirate before commiting o is use during a cycke. Many people, in ft,
find the use of an anti-estrogen umecessary, even when utizing problenatic compounds
such as testosterone or methandrostenolone. Others, however, fid they are troubled by
water retention and_gyneconmsta even with mider (less estrogenic) drugs like Deca-
Durabolin® and Equipoise®. The estrogenic response to steroid use s very individual, and
may be inflaenced by factors such as age and body it percentage (adipose tisue i a
primary sie of arontizaton).

Availability:

Tanoxitn cirate is widely manufictured, and can be found in vituly every developed
et of e workl, Thednig & ako cormonly cicukid on fhe bhclt ket Grn s
relatively low price and high availbility, counerfeit product do ot appear to be a rge
ssue

Teslac® (testolactone)

Descripti

Testolactone s a first generation non-sckectve steroidal aromutase inibitor, used clinally to
treat estrogen-dependent breast cancer. Its exact mode of action is wknown, but i is
believed to nhibit the aromatase enzyme i noncompetive and ieversible murer. 1f so,
this would be an activiy that i very simibr (0 that of Lenaron (formestane). This might akio
exphin why cessation of the drug does not provide an immediste restoration of normal
estrogen production. Like formestane, it takes several days affe ceasing use for the body o
recover its normal esirogen synthesizing capacity, which s the tim required by the body to
replenish s enzyme leves. It seems logieal based on structure and action tht the same thing
oceurs with testobctone.

Although testolactone s technically steroidal in structure, i offers no anabolc or androgenic
effct o is user. This s because it does not possess the trais necessary to bind and actiate
the androgen receptor, namely an active. 17-beta-hydroxyl growp. In fic, is D ring s an
wnsual simembered ctone ring. and not the noml five membered carboxylic
testosterone and its derivatives normally possess. This s fikely where testolactone got its
nane, which may be short for testosterone- actone. Studies actually suggest this steroidal
drug possesses som kevel of anti-androgeric acton, which kely oceurs via conpetitie
inhibiion of the cellubr androgen receptor . Regardiess of ths, testokctone

inchuded in the USS. controlled substance It as an anabolic/androgenic steroid. For the

imases ofthis reference hook it will rermin chssifid as an anfi-estraoenic o 1 kewke



{estolctone is y ahietes X Dot to increase msce mass
performunce, bu to milgite the estrogenic side efiects cawed by certain
anabolic/androgenic seroids.

Note that the level of aromatase: ihibition produced wilh testolactone is sigiicanty lower
than that produced by the newer seketive third generation inhibitors such as anastrozole,
letrozole, and exemestane. For exanple, one study conducted in 1985 showed that 1,000
m of testolactone per day given (o nine nomal men for a period of ten days suppressed
serum estradiol kevels by 25% . Another using the same 1,000 m dose noted 2 50%
reduction afer six days of use . These munbers are lower than what woukd be expected of
have

the newer
produced during clincal ral with women.
History:

Testolactone was first approved as a prescription drug by the FDA back in 1970. It was an
carly ani-estrogenic drug. exhbiting a moderately pronounced effeet but faiing to reach
lexels of high clinical success. As other more effctive medications began to surfice for the
treatment of breast cancer, testolactone would not see the success is developers kely
planned for . 1t woukl see production in  small unber of counirics ouside the ULS., most

nolably Braz, Genmany, and Chik. It has since been discontined in all couris but the
US,, where the Teshe brand i sil avaible.

‘How Suppli

Testolctone is most commonly supplid in tablets of S0 me.

Structural Characteristi

Testohactone s chssified as a steroidal noncompetifive ieversble steroilal aromatase
kbl t s e il despaion 13-y 00013, st d-den-
[der -hctore.

Side Effects:

Common side effects associted with the wse of an aromatase ilibitor inchude bot flashes,
joint pain, weakness, ftigue, mood changes, depression, high blood pressure, sweling of the
amegs, and headache. In 1999, the FDA officially added makiie to the list of possible
side effcts from tis drug. reflecting someing bodybuiders had notced for some time: low
estrogen kevels can kead 1o kthargy, as this sex hormone plays an important roke in the
functioning of the central nervous system Aromatase ihbiors may ako decrease bone
mincral density, which may lead 10 osteoporosis and an increase in fractures in susceptible
patients. Some individuals may ako respond to the medication with gastrointestial side
effcts inchding mausea and vomiting, Aromatase inhibilors can ham the development of an
wbom feus, and should never be taken or handled during pregrancy. When taken by men
(as an off-kbel use) to reduce estrogenicity during prolonged periods of steroid treatment,
aromatase ihbitors may increase candiovascular disease (CVD) risk by retarding some:
beneficial propertes of ¢ alues. Studies bave ok d that when
an aromutizble steroid such as testosterone enanthate is taken i conjunction with
testolactone, suppression of HDL (zood) cholesterol levels becomes sigificantly more
pronounced. Since the estrogen receptor agonistantagorist Nohadex® generally does not
display the same anti-estrogenic (egative) effect on cholesterol values, it is usually favored
over aromutase nhibitors for estrogen maintenance by male bodybuiders and athletes
concered with cardiovascular health.

Administra

Testolactone is FDA approved as adjunctive therapy in the pallative treatment of advanced
or disseminated breast cancer in postmenopausal wonen when homoral therapy i
indicated. It nmy ko be used in women who were diagnosed as having had dissemimted
breast carcioma when premenopausal, in whom ovarian finction has been subsequently
erminated. The recommended dosage is 250 mg taken 4 times per day. When used (off-
abel) for estrogen suppression in ke steroid wsers, a dosage of 250 mg (five tabks) i
usually taken per day.



Availability:

Testolactone i no longer commonly used in clinical medicine, and consequently is not
manictured on a lrge sake ghobally. Presently a sl runber of testolactone preparations
still exist, but are ot commonly diverted for sake on the black market given the very low
demand for the drug inthis population.

Anti-Prolactin

Dostinex (cabergoline)

Cabergoline is a selective dopamine receptor agonist. This agent is highly specific in its
actions, with a strong affny for the dopamine D2 receptor, and a low affity for serotonin,
and 5-HT2-serofonin receptors. Iis mun cliical we is for the freament of
hyperprolactinemia, or the hypersecretion of proketin fom hctofropes in the anierior
pitary (pitiary fumbr i a comnon cause of this disorder). It i ako applied n the
managenent of Parkinson's discase. Cabergoline cffectively nhibils prokactin secretion,
which it does by minicking the actions of dopamine on the D2 recepior (dopamine normully
serves as negative feedback for prolctin release). As a fargeted agonist of the dopamine D2
., cabergolin shoukl not affct otber pitary bormones e growth bomone (GH),
(LH), "TH), or thyroid sti (TSH).

Prokctin & a_sonutotropic. hormon:, in the same furily as humn growth hormone
(somatropin). It i a singke peptile hormone, containing a chain of 199 amino acids. This
mukes it simibr (o (though slghtly lrger than) growth hormone, which is mude of 192 amino
acids. Any simibriy between these two hormones, however, ends at structure. Prokictn &
Dot an ansbolic agent (at kast not 1o skeketal musce) but a actation hormone. Most of its
‘physiologial valbe i in women, and becomes apparent during pregsancy when i aids inmik
production. Cabergoline, likewise, s sometimes wsed (o suppress hctation posipartum if
ter i ek s e e & e prokcin s 0 ko tesposs vk,

ind high levels are associated wilh impotence, infrtlty, and sometimes even gyneconmsta
(e o o s caate role en e the bt ofmch e

Although this s aliost never associated with males, high levels of prolactin have actully
been related to ctating gynecomastia in a very small percentage of sterokl-using athletes.
“This disorder i ofien characterized by smallfuid discharge that becomes noticeable with the
squeezing of one’s gynecomastic nipple. Albough the siuation can become worse, the first
sign of this i ofien enough o scare the individual away fom their curent regimen of steroids.
Gynecomstia is not automatically (or even normall) associated with lactation, so thi is a
somewhat rare phenomenon. It i probably caused by an unusual imbakince of hormones
(androgens, estrogens, and progestins can all be involved and play varying rokes), andior a
particulr persoral sensitiy to the disorder. When it does oceur, however, cabergolne has
beenlooked at as a remedy for the potentially embarrassing station.

High proactin levels (as woukl be associated wth the need for cabergolin) are not regularly
documented in steroid-using athktes, fixther underscoring the relaive wrcommon nature of
this disorder. We do know that estrogen plays a stimulatory role here, and likely i the key to

increasing prolactin secretion in males.%% 659 660 Other studies, however, show suppressive

actions toward prolactin from other hormones inchuding androgens. %' This is perhaps why
an actal hormoral imbalance, and not necessariy high estrogen, may be the cause of
lactating gyneconmstia. Scanning the medical books, there are few studies even looking at
profactin evels and steroid use, and those few are reatvely inconclusive. One study analyzed
the effcts of estosterone enanthate and propionate in men and noted a significant prokictin
increase 4 days afier injection %2 Yet another noted a 7-fold increase in estrogen (to values

ikl fr women) in 5 powr athets selFadminstering esoseroneand oter seroids, et
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athletes % and a fourth clinical with nandrolone.® failed to show an increase in prokictin
eves.

History:

Cabergoline was developed during the 19805 The most popular trade rame for this agent i
Dostinex, which s produced in the US. and many other countries by the gant

Pharmacia. Dostine

in the USS. for many years, but between 2005 and 2007 several generic versions werc
approved for sale by the FDA. This inchides products from Barr, Ivax, and Par Pharm

Cabergoline is wilely availble inemationally, and can be found in more than 3-dozen
different countries. Outsile the U.S. the Dostinex trade name stil dominates most markes,

Malaysia, Mexico, Netherkinds, Norway, New Zealand, Poknd, Portugal, Russia, South
Affia, Singapore, Spain, Sweden, Swizerknd, Torkey, Unied Kingslom, and Venezuch In
addion o Dosinex, cabergoline i marketed nder at kast 1-do7en other trade s,

‘How Supplied:
Cabergoline is most commonly supplid in tabets of S00meg.

Structural Characteristics:

ergoline is an ergot derhative with the chemical desigmation 1-[(6-allkrgolin-8beta-
yl)mlbonyl] 1-{3- (dinethybnino)propyil-3-cthyhrea.

Side Effects:

“The most common side efeets reported with cabergoline use inchade headache, nausea, and
vomiting, which occured in 26, 27, and 2% of patieis (respectively) receiving the
medication during one clnical rial 6 Other potential side effeets nchde (but are ot imied
0) constipation, dry mouth, abdominal pain, deuhea, dizziness, vertgo, Fitige, amicty,
anorexa, mabise, depression, insommia, hot flshes, heart palpiations, hypotension, breast
pain. and acne, however nausea and headache were the most prominent sile effects. Many
side effects are dose rebted, fixther reason for starting off with the lowest possble
therapeutic dose and working up. The prescribing information does not mention death as a
clear consequence of an overdose, but it does st hallcinatons, low blood pressure, and
nasal congestion. Note that overdose patients may need supportive measures to raise blood
pressure.

‘When used medicall to inhibi prolactin secretion, cabergolne is given i an il dosage of
500 g per week. This may be taken in one singke dose or divided into 2 or more doses on
separate days. The dose may be increased by 500 meg per week at monthly intervals untila
desired physiological response is achieved. Dosage i most commonly nuintained at 1mg per
week, alfhough doses up fo 4.5 mg muy be wed in some cases.When wsed by
ibit fon (as with et ), doses on
the lower end of the therapeutic range are most conmonly e o typically starts
a dosage of 250 per application (a balfable) twie per week. This i ed fr four
weeks, at which point the dosage might be adjusied upwards to a ful ablet if needed (1 mg
per week).In clincal medicine this drug may be taken for 6 months or longer, athought
athctes/bodybuiklers unaly find a 4-6 week course of therapy (combined with an inteligent
rearmangement of the offnding drugs) most approprie.

Availability:
Cabergolne & not widely used by bodybuilers and athlees, and consequently is not

commonly traded in black murket commerce. The drug iselfi widely available in kegitimnte
medical commerce.

Parlodel® (bromocriptine mesvlate)



Bromoeriptine mesyte is a dopaminomimetic ergot derivative with D2 dopamine receptor
agonist and DI dopamine receptor antagonit acties. It is wed most commonly as a
prokictin nhibior in cases of hyperprokctinemia, a growth hormone Suppressant
ooy (g doses ar roqied, s adjncive mediation t vodopa i e
management of Parkinson's discase. The structure and actviy of this drug are very simibr to
that of cabergoline (Dostinex). In the athcticbodybuikding commnies, bromocriptine &
sometimes used 1o induce fit loss or combat ekvated prokictin levels subsequent to
ambolicandrogenic. steroid wse (2 rare occurence, sometimes marked by bctating
gynecomsti).

“The most vocal proponent of bromoeriptine use for fit loss s probably Lyle MeDoruld,
author of the online ¢-Book Bromocriptine: An Old Drug With New Uses. Tn this book
MeDomakd describes how the drug can be used to normaliz: the metaboism, such that some:
of the normal physiologial responses to dieing (which begin to skow the loss of body it as
the duration of dieting increases) are hindered. A lot of this focuses on keptin, a hormone
ooked atas sort of a it themosta, teling your brain how much adipose tissue you have on
your body and how many calories you are regularly consuming (an “ani-stanvation”
bomone). Dieting tends to lower kepin kevels significanty, which causes your body to
respond inan appropriate way for survival it ties o hokl on o is nutrient stores as much as
possible). Maintaining nomal leptin stinuiation coukd be key to keeping any diet productive,
and bromocriptine may indeed allow us to do that.

The human medical data conceming the potential role this drug might play in supporting
ongoing fat loss i encouraging. In cases where it was given whike dieting, bromwcriptine was.
capable of increasing total fat loss by a statistically significant degree, and seemed to exlend
the duration in which the diet was most efective. In one case, both placebo and treat

goups were noticing a measurable fat loss during the fist 6 weeks of calorie restriction. onry
the bromocriptine grow, however, continued (0 lose significant amounts of weight for the
e 12 ks of erention. Dt plteas o a poit n which cortcd s
drastically skows or stops, is a common issue among those undertaking a calorie-restricted
diet for the purpose of reducing body fat nuss. A drug that can prevent or delay this phteau

increase th i for

History:

mocrptine has been wsed widely in cliial medicine for is indicated used sine the
1970s. It s also much more widely distribued than its counterpart medication cabergoline,
which i wsed for a simibr set of clinkal indicatons. In the US. the most common brand
rame i Parkodel, which s sokd by Novarts. The drug is avaiable in dozens of counirics, and
is sold under a simarly b nurber of diffrent trade names incheing (but not limied t0)
ed, Crien, Griforipin, Bromo-Kin, Pavidel, and Gynodel. Bromocriptine remais a

inmost de for its intended

How Supplied:

Bromoeriptine mesykite i most commonly suppiied i tabets 0f 2.5 mgand 5 me The doses.
are expressed in terms of base bromocriptine, so cach 2.5 mg tablet contains 2.87 mg of
bromocriptine mesykie.

s a s
Bromoeriptine mesylate s an ergot derivatve with the chemical designation (5°S)-2-bromo-
12-hydroxy-2'-(1- ‘methylethy)-5'-(2-methylpropyl)-ergotaman 3 6, 18-trone.
methanesuphonate.

Bromoeriptine can produce a nuber of unvarted side effcts, the most notable being low
blood pressure, dizness, confision and nausea. These side effcts do tend o be dose
ated with the I rcemerervded deces 1oer i1 heuyhuriding am ot el 0 he mh



way
one th the becomus aceisomed o the e Howeve, e sone Fedeee of any
unvelcome sile effects shoukl warrant discontinuing therapy. especially i blood pressure i
becoming negatively affected (00 low a drop). Less common adverse reactions inchude
amiety, dry mouth, edem, seires, fiigue, headache, lthargy, nasal congestion, rash,
elevated liver enzymes, and changes in urinary frequency.

‘When used mediclly o treat disorders marked by hyperprolactineria (hyper secretion of
proactin), an inial dosage of 1.25 me: 0 2.5 me per day is usually recommended.This may
be increased by 2.5 me every 2-7 days untlan acceptable therapeutic dosage i estabiished
This may require taking as much as 20-30 mg per day. When used (off-label) to support fat
oss, dieting individuals commonly take between 2.5 mg and 5 mg per day. This i given ina
single moming dose, due to the relatively long half-fe of the drug. This may be used in short
dieting cycles, and should not be considered for long-term weight namagement. Simiar
dosing schedles are common when used by athletes and bodybuiders to counter cta
ynecomsta, akhough higher doses may be required i some instances. A 4-6 week course
oftherapy, combined witha i

Availability:
Bromoeriptine i prodced in most developed counries, inchling the Unied States where it
is sold as a generic drug and under the Parlodel brand e The brand name product cones.
in the form of both 2.5 mg tablets and 5 mg capsues, wilh 100 doses per bottle. At the
phanmey, 100 5 mg capsules may cost nearly $400. In some mations, this price may be as
low as 830 t0 200 (5.50 to $1.00 per dose) for generic and other brands of bromocriptine.
Bromoeriptine is not widely diverted for sake on the bhick market, but can be foud
circubating on occasion

Appetite Stimulants

Periactin (cyproheptadine hydrochloride)

Descripti

Cyproheptadine hydrochloride i a fist-generation prescription histamine and serotonin
antagonist, This drug is most ofien given in the U.S. for the treatment of allergy-rebted
symptoms, inchuding hay fever, runy nose, iiated eyes, hives, and sweling It

appmM for the treatment dby sl o adjunct

(adreralin). The serotonin s drug akso gihes it a
mque abiltyto m.reaya sppatc. s s d b0 ol PR Sl
weight- cation, partculrly with pa Jean tisue wasting

o wih AIDS niion, concr or ot debiltating diseases. Cyproheptadine
hycrochloride s akio used on occasion as an adjunct o growth hormone therapy n chilren,
o foster greater mutrient ptake and ncreases in linear growth beyond what s normully
achieved with rHGH alone.%” Bodybuiklers and athletes use the drug on occasion to help
increase caloric intake, suall during periods of buking traning where increased muss s
desired, and offen used in conjunction with anabolic/androgenic steroids.

Although ths i a_controversial use of the drug, reférences to the appetite stimiai

ant in the medical literature. One of the
more detaied papers conpares the appeicc increasing cffécts of cyprohepladine
hydrochloride to megestrol acetate™S in a group of 14 men with weight loss associated wilh
HIV infection. The other agert, megestrol, & a progestin that was approved by the FDA in
1993 for the treatment of anorexia, cachenxia, or weight loss in patients with AIDS. In ths
e, yproleptadin dochorkl vas shown o e » Simbr Fve of bnc o
FDA approved asent mesestrol, with patients consuming about 500 extra calories per day.




and gaining a moderate amount of weight with either medications. Whlk the benefis were
simiar, the side cfécts were not. The invesigators reported that more than 50% of the
patients taking megesirol suffered impotence during the  imvestigation, whi the
eyproheptadine hydrochlorile group had no such side effects. Cyproheptadine hydrochioride
rmy oferan efsthe aleie & negssol erpy oy ptcrs, spcaly tose
prone socia P nip

History

Cyproheptadine hydrochoride s an carly anti-hisamine drug. and has been sold as a
prescription medication in most developed nations for decades. It was infroduced to the USS.
in 1961 under the Periactin® brand ame by Merck & Co. This brand of eyproheptadine

drochloride was sold for many years in the U.S, but was voluntarly dicontinued by
Merck in 2003 (i both the U.S. and Canada). Whik Merck & Co. has withdrawn Periactin
fiom a nuber of other nations (lkely due to low financial interest), the brand is sillsold in
more than one dozen countries inchding Australa, Austra, Belgium, Irelnd, Tialy,
Netherkinds, New Zealand, South Afrca, Spain. Sweden, Thailand, and the United
Kingdom It is also sokl under dozens of other brand naimes around the world, in both single-
and mul-ingredient preparations. A number of generic products are st sod in both the
US. and Canada as well Subsequent 10 studies questioning the long-term weight gaining
vale of eyproheptadine hycrochloride therapy, in 1994 the Workd Health Organzation
wamed against using the drug for this purpose.*” R:gmﬂm of this report, many il
support the val

G most ly supplied in tablets of 4 mg.

Structural Characteristi

Cyproheptadine hydrochioride is antiistaminic and antiserotonerg agent wih the chemical

designation 4- ( SH - diberzo [ad] cyclohepten - 5 - yidene) - 1 - methypiperdine
hydrochloride sesquiydrate.
Side Effects:

As o fisegnenibn anilisari, opolpudbe hdodorle mmy be prn: ©
producinga fside effects in s wsers. The dation or the
classic “anii-histamine lethargy”, which s common o these types ordn..;. For som users,
the tiredness that cyproheptadine hydrochioride willproduce wil outweigh any potential as a
weighigainingperformance-crbancing agent. For most, this side efieet of cyproheptadine
hydrochloride i not very noticeable, and perhaps a uisance (not strong enough to an
ingredient. necessitate discontination) at best. Other less common sile effects of concern
inchude, but are not imited to, dizzness, diturbed coordination, muscuar weakness, rausea,
vomitng, diarrhea, constpation, dryness of the mouth, diffcully winating. vertieo, blured
vison, tightess of the chest, wheezing, stuffed nose, sweating, early period, headaches, and
faintness. Any strong incidence of umwelcom: sile efects would immedintely warrant
dicontining the drug or even secking inmmediate medial atention ifsevere.

m dos: reqred for medical puposes may vary depending on the individual and their
established hydrochioride i 4 me
fo20 ngperdxy wilh most aduls requiring 12 mg fo 16 mg daily. The tofal daily dosage &
wally divided o three separate applications. When used (ofi-kbel) as an appetitc
stimubant, a dnug of dmg i conmonly taken 2-3 fimes per day (8-12 me). Above this ueL
side effects may me
enct of e d.mg “This may be wsed during @ sterokd cyce focused on buking, with b
intake of cyprohepiadine hydrochiorile usualy lsting no more than 4-8 weks. For those
vio e s wtitmie'y sl s (nmily i), oprendos
hycrochloride & to offer significant during weight
g ol T s xpcily s ik it eno bl cating enough food 0
meet the high calori/protein requirements for optial musce g




Cyproheptadine hydrochioride is produced in a wide nunber of countries. Akhough it is not
commonly traded on the black murket, high supply and the rekatively benign nature of this
drug (loose controks) make it easily diverted for sake when needed. Given its low demand,
courterfeting of cyproheptadine hydrochloride preparations s not common.

I s intersting to also note tht the Dominican steroid product, Anabolex, actually inchiles

1.5 mg of eyproheptadine hyclrochloride in cach 3 mg mehandrosienolore tablet, which was

added by is developers to ficiliate increased calori intake and weight gain during arabolic

therapy. The 2:1 ratio provided s optimal for a daily dose of 24 mg Dinabol (a very

common amoun), as it would provide 12 mg of cyproheptadine hydrochloride (the maximum

comm dely dow) T & o oy corm smebols sl et . ik
heptadine hydrochioride as an ingrediert.

Cardiovascular Support

Lipid Stabit™

Description:

Lipid Stabil is a cholesterol and cardiovascular health support supplement. It was specifically
designed to be a foundation supplement for steroid users, and is especially weful during on-
cycle periods. The formua specifically focuses on supporting four separate areas of
cardiovascular health: 1) reducing LDL (low-density lpoprotein) “bad” cholesterol; 2)
increasing beneficial HDL. (high-density lpoprotein) choksterol; 3) reducing serum
tghordes; and 4) rdcing okt stess and arerl phge Rrmaton. Atioan

an important and
during anabolic/androgeric steroid use, as AAS are pomtiat homocysteine levels
and oxidative siress. Although no supplemment can compleely climinate the cardiovasculr
risks of AAS abuse, a supplement such as Lipid Stabil (or one with a simibr ingredient
profi) is highly recommended, as i may help reduce the hsting negative health inpact of
these medications.

Lipid Stabil contains a comprehensive blend of nearly one dozen ratural ingredients. Each
componen i known to play an important roke in cardiovascubr health, and many have
support demonstrating beneficial effects on key heaklh markers. For
exampl—:, garlc powder is one of the backbone ingredients, and has been shown in studies 1o
increase HDL cholesterol, reduce LDL cholesterol, and improve the antioxidant response.’
71 Gireen tea extract (standardized for EGCG and high polyphenol content) is another
backbone ingredient, and ke garl, & ako shown to improve cholesterol and reduce
oxidative stress/LDL oxidation. %72 673 Several other clinically studied ingredients known to
improve cholesterol levels, serum trghycerides, and/or systemic antioxidant capacity round
out the Lipid Stabil formuba inchuding resveratrol®™ phytosterok.”  policosanol &
tenium %77 and inositol hexanicotinate (no-flush niacin). 7%

History:

Lipid Stabil was developed in 2008 by Mokecubr Nutrifon (US). The faus was
specifically on designing @ supplement that can help support cardiovascular heath in
ambolic/androgenic steroid wsers. The product can be found through intermational
distribution, akhough it may possibly be considered a drug product in some regions withstrict
controls on herbal supplement producs.

HowS:

Each serving of Lipid Stabil is supplied in 3 capsuics, and contains a blend of green tea
extract (750 ma), garlic powder (600 ma). inositol hexanicotinate (400 me). polysonum



cuspidatum standardized for resveratrol (300 me), pantothenic acid (100 mg), phytosterol

complex (100 me), policosanol (10 me). and selenium (200 meg).
Side Effects:

Lipid Stabilis upplement and & tohave

Administration:

For general cholesterol and lpid support or as an adjunct to anabolc/androgenic steroid use,
Lipid Stabil is generally taken at a dosage of 3 capsules per day. Note that a matural product
such as Lipd Stabil my help reduce cardiovascubar toxicity, but camnot be relied upon to
compktely st ptetal aivascu darg: o e abuss of ol g
steroxd drugs. C: allaspects of

substances.

Availability:

Lipd Sl & produd e S, by Mok Nuson, It v forepor and
may be found in Canada, Furope, and other interational mark

Lovaza® (omega-3 ethyl esters)

Description:

Lovaza & a prescription omega-3-acid supplement which contains ethyl esters of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHAY). It is n.mmmny similar
to st over-the-counter fish oil supplements, except that Lovaza is highly purified to drug
quality standards, is made with a high (90%) concentration of omega-3 acids, and has gone.
through extensive clinal trials for a specified therapeutic use. Otherwise, the benefis of
EPATHA shouk be reprabcbb il iy gy erey.oe ol spimet. oo
., Lovaza is approved to lower rigycerides in patients wih very high trighyeride levels
(9500 . Cial s shnved mgeeride st by a2 mh a 4% wih i
use. 57680 I addition, this prescription supplement has been shown to increase HDL (good)
cholesterol levels, improve ipoprotcn particke sz and subckiss distribution. ! and reduce
p by 30%%2 EPA/DHA supplements are cor
{aken by anabolicndrogeei seroe] rs i efft o redwe e et oy
effcts of AAS.

The (EPA) and acid (DHA)
s not fily understood. These omega-3 acids appear to exert their favorable properties over
serum lipids through a umber of diffrent but complimentary pathways. For one, EPA and
DHA appear to be effective at increasing the enzyme hepatic lipoprotein lipase, %3 which can
ietease the cxcreton of LDL coksirol and mgwcndcs 'Ihcsc omeg-3 acids may ako
increase fatty acids
for lipid synthesis. % T‘my may ao suppress nuckar sREBP 1, which reduces hepatic
lipogenesis. ®5 EPA and DHA akso appear to decrease the activity of the triglyceride-
synthesizing enzyme diacylgykerol acylranferase. % The lpid reducing actons of EPA and
DHA, therefore, appear (0 be several fold, inchuling feduced substrate avaiabily, reduced
lpid synthesis, and ncreased fpid breakdown.

History:

The first prescription drug product containing omega-3 acids was approved by the US.
Food and Drug Administration in 2004. It was sokd in this market under the Omacor brand
name until 2007, when the manufacturer, Reliant Pharmaceuticals, changed the name of the
prodict to Lovaza. This was done to eliminate any confision with the blood clotting

medication Anicar (aminocaproic acid). Lovaza is presently distributed in the USS. by the
itemational drug munuficturer GlaxoSmithk e

[T——
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Lovaza is supplied in soft gelatin capsules containing approximutely 900 mg of omega-3-
acids each. The doage comsists muily of ecosapentaenoic acid (465 mg) and
docosahexaenoic acid (375 me).

Side Effects:

Lovaza i  natural dietary product and is not expected to have notable side effects. A sl
percentage of patients reported mikd adverse reactions during clnical triaks, inching back
pain (22%), flu symptoms (3.5%), infection (4.4%), pain (1.8%), angina pectoris (1.3%),
indigestion (4.9%), burping (4.9%), rash (1.8%), and ahered taste (2.7%)

Administration:

Lovaza i prescribed in a dosage of 4 capsuks per day for the treatment of very high
righcerides. Given high cost and limited access, Lovaza i not commonly taken by AAS

users. Instead, most sterox] wsers will adminiser 4-6 grams per day of a qualty fsh oil
supplement for general cholesterol and fpid support. Note that a supplement or prescription
drug containing the omega-3-ackls EPA and DHA may help reduce cardiovascubr toxiciy,

bt camot be reed wpon 1o complicl, clmiate poteeal damge Fom e e of
amabolic/androgenic sterokd drugs. Care shoukd abways be taken to monitor all aspects of
heah when taking AAS substances.

Availability
High concentration omega-3 acid s murketed as a prescription drug product n the USS.
under the Lovaza brand rame. Lovaza is alo sok in select European and Asian markes.

High qualiy fish oil supplemerts containing EPA and DHA are wilely avaikble over-the-
counter inmost markets,

Diuretics

Aldactone® (spironolactone)

Dese

as a diretc.
1acts by compettely ifbiing adosterons bindig o ecepor s speily el
tbes where akdosterone s imvohed in sodimkpotassium exchange. The drug causes

increased amouts of sodium and water (0 be excreted and potassiom o be retaied. This &
different from som other agents of this cass, such as a loop diretic ke firosemide, which
can sganly e the cxreon of sodin vater, and potasan In U Bt
¢ direti. I used medically
o b ofcondons chaingthe st of High blood presre, odem b 0
congestive beart faikre, hyerakdosteronism (the over production of aklosterone), and
hypokalemia (drop of potassium, ofien- associted wih other medial interventions).
Spironolactone i ofien sed (offkabel) by competiive athetes and bodybuiklers to make
short-temadjustments in water weight, The primary focus i to bring about increased musce
definiton by shedding subeutancous water (bodybuilers). or to ke category adjustments
during the weigh-in procedure in sports with restricted weight clases (athltes).

History:

Spironolactone was developed during the late 19505, and first saw widespread use in clinical
medicine during the carly 1960s. The drug filed an inportant need for a diuretic that does.
Dot deplete potassium, and therefore has a kess dramutic impact on ekectrolyte balance in the
‘body In many regards it is looked at as a “Safer” and “mider” diuretic conpared to other
agents in this general category. such as loop diuretis or thizzides, allowing ths agent room




for market stabiity and success. Today. spironolactone is widely distributed throughout most
of the developed workl. It s availble in dozens of brand names, the most conmonly
dentfied s probably Akdactone fiom Seark. It is also widely sokl in mixed-ingredicnt
preparations alongside other diuretcs. This inchudes firosemide, as seen in the product
Lasihcton, or hydrochiorothiazde, in Seark’s (abo widely distrbuted) mixed diuretic
product Aldactazide.

‘How Supplied:
Spironolactone s most conmmonly supplied i tablets of 25 me

tructural Characteristi

Spironolactone s an aklosterone antagorist and diretic. It has the chemical designation 17-
hycroxy-alpha- - mercapio-3-oxo-1 Taipha-preg-4-cne-21-carboxylic  acid  y-lactone:
acetate.

Warnis ion. Elevated Potassium Death):

The miswe of dietic drugs for physique- or performance-enhuncing puposes

characterized as a highrisk practice. Detis may produce a_le-threatening level of
dehydration and _ekctrobte - irbalance whenadminitered without proper_medical
supervision. Many deaths have been associated wih the misuse of these drugs. It is abio
importan to note that the supplementation of potassium, either through phammceuticals or a
dict ich in potassium, i gencrall not advised whik taking a potassium sparing diuretc fike
spionokictone. Excessive potassim intake may cawse hyperkalemia, which may kead to
cardiae imeguaries and possibly death

Side Effects:

Adverse reactons associed with spionolactone adminitration may inchxle gynecomustia,
cramping, diarhea, drowsiess, lethargy. headache, skin imiation, rash, mental confsion,
fever, impotence, loss of muscle coordination, menstrual imeguartes, virization, and
decpening of the voice. Spironokactone has also been shown to cause tumrs i rats. Breast
cancer has been reported in some patiens receiving spionokctone, but no causal
reltionship has et been esiablished. Addiioraly, this compound may exhibit anti-
androgenic properties, a5 both a weak ihbitor of androgenreceptor binding and
testosterone biosynthess.

When used medically o treat hypertension, the iitial recommended dosage in adubs is S0
mgto 100 me per day in divided doses. It may take two weeks for a maximum response to
be achieved. The dosage may be adjusted later depending on the individual needs of the
patient, When used (off abe) by muk bodybuiklers to increase muscle definiion or athletes
o reduce weight before a weighin, a dosage of 100 mg per day in a single moming
application, is most conmon. This nmy be continued for 3 to 5 days prior to the event, and
wil ofien result i a harder and more defined appearance to the muscles (or substantal
reduction in body weight pior to rehydration).

‘Women are occasionally atiracted to spironolacione for i effec as an ant-androgen. It s
sometimes used as a saféty net at a point when androgen kvels fave become problermtic
during a cycke, and is used in:an effort to reduce the risk of permanent virization sympton.
A dosage f 25-75 mg daiy for | to 2 weeks is ofien used for this purpose, and may be
enough to ward off side cffects whik androgen kvels deciine (the steroid regmen
jronokictone i more effective at lowering endogenous androgen levels
gen action, it is certainly not to be considered a cure-all remedy for

adventurous steroid-using ferule athtes.

Since this compound is one of the miklest (prescription) diureti options, i i a common
starting point for an early competitr. Once fimlir with s effcts, muny attempt to achieve
a stronger level of water loss by mixing spironolactone with  thiazde or firosemide (Lasi).
“The goal i to provide sirong water excreton with kess calcium/potassium loss than using the
stronger diuretics alone. When mied with hydrochlorothixzde, for exanple, the 100 mg
spironokctone dosase is ofien cut in half, and an equal amount of the thizzde is taken. The



50 meS0 mg combinaton i reported to moticeably icrease water excretion wihout
Spt

grea
other hand, Lasi (furosemide) shoukd make an even stronger addiion to spironokicone. In
this case, dropping the spironolactone dosage to 50 mg and adding 20 mg oral Lasix is a.
populr choice, and & ofien said to provide the water-shedding efiect that s roughly
equivaket 10 a 40 mg Lasix tabket. Again, the potassium depleting effet of Lasix may be
offict fosor: degree by the potassin e o et of spiomokicton:, 5o addiorel
widely

avaible, and appear to be e e il i

It s important to note that while Lasix and Hydrodiuil appear to be more effective at
inducing short-term water loss, they aso have increased risks as conpared to potassium-
sparing diuretics, and shoukd be approached with cauton

Spironolactone s widely manufictured in both singke ingredient and muli-ingredient drug
preparations. Low cost and wide scale avaibily make this a poor financil target for
couterfeiing

Dyrenium® (triamteren)

Description:

Trimierene s an oral diuretc wsed medically to treat edema. Edema may occur without
known cause (idiopathic edema), or be associated with iver or kldney dmw congestive

filure, . or aldosterone. Triicrene
i s 5 poiascm sparin darete,creasing e e o waer and sodiam xereion
but preserving potassim levek. As the rame suggest, this drug produces a pronounced
diretic effect wihout the potassium loss assocted wih thiazdesToop ditretics. The necd
o polassium supplerentation , therefore, climinated with this agent. The direti actviy
following a single dose of triamierene is ustall evident wilhin 2 to 4 hour, reaching peak.
effect at approxiately 3 hours in most cases. lis diuretic effet hsts for a tofal of -9 hours
following administration.

“Triamierene is utlized (ofEkabel) by bodybuikiers and athetes to shed subcutancous water
prior 0 a_bodybukling competition, or to muke weight chiss adjustments n ceriain
competiive sports. Bodybuiers in partcur rely heavily on the increased definion that can
result when water refenton is reduced. The highly defied “Shredded” physique cormmon to
bodybuikling today is nearly impossibe to achieve wilhout the e of diuretics. At the same
e, diuretics are the reason weight ors like wrestlers and

much heavier during an event than they do at the weighvin. A consilerable amount of
bodyweight (inthe form of water) can be removed with divretic use, ofien resuling ina drop.
of one or more weight categories. This practice i very common in sports where the user is
Dot drug tested and s ample time to rehydrate following a weigh-in, resuling in the athlete
competing at a significantly heavier weight than his or her weight chss would dicate.

History:

Triamierene fist saw extensive clinal use during the 19605, 1t was used largely as a
standalone agent at fist, but went on to become a widely wsed agent in clnical medicine in
combination products with other diuretic drugs. Today this usually inchdes other, more
potent diretis fike thiazdes and loop agents. Here, the potassium loss of the stronger
divretc i balanced to some degree by the potassium sparing triamierene, which offen results
ina reduced or even climinated need for potassium supplementation during therapy: Single
ingredient preparations of trianterens are st sold, bowever, and can be found in several
countries inchuding Belgium (Dytac), United. Kingdom (Dytac), and the Unied States
(Dyreniun).




“Triamterene is most cormonly supplied i capsules of 50 mg and 100 me
Structural Characteristics:

Triamierene is a Ithas 24.7-tiamino-6-
phenykpterdine.

‘Warnings (Dehydration, Death):

The misuse of diretc drugfs) for physique- or perforunce-enlancing puposes i
characterized as a highrisk practice. Diuretics may produce a life-threatening level of
dehydration andekectrolyte ibalance when adminitered without proper medical
supervision. Many deaths have been associated with the misuse of these drugs. It is akn
important to note that f potassium,

diet rich in potassium, is generally not advised whik taking a potassiumsparing diuretic e
rianterene. Excessive potassium intake may cause hyperkakemia, which may lead to cardiac:
imegulariies and possiby death.

ide Effects:

Triamterene we may be assochted wilh cketrolye imbaknce, inchuing cvated or
decreased potassium levek. Signs of ckctrolyte imbakance inchee dry mouth, thist,
weakness, lethargy, drowsiness, restlessness, muscle pain, muscle cranping, seiares,
reduced wine volume, low blood pressure, and gastroitestiml distrbances. Other side
effcts muy inchude musea, vomiting. jaunic, blood phteet defcency; anemia,

(buikp of metabol waste produets in the blood), renal stones, and other kidney
disturbances. Addiforally, some rare side effects characterized as hypersensitiviy reactions
Tave been reported inchuling skin rash, photosensiivity, and anaphykaxis (an extreme and
potentially f threatening allegic reacton).

Administration:

‘When used medically to treat hypertension, the sl inial dosage in adus is 100 mg twice:
daly affer meals (200 mg per day). This may be increase, but shoud never exceed 300 mg
per day i ol Anong bosuders, s g comonly sed r oy o dysprir
the best

Sie T o g action & enraly admsieredonceperday, On: capae (100
) is usually taken the first thing in the moming wih a meal, and the effee judged over the
next several hours. The dosage s usually increased by one capsule per day for 2-3 days at
most, until the wser is notcing the proper water oss for conpetiton. When looking for a
stronger divretic effect, many bodybuiders and athletes will opt 0 combine tranterene with
another stronger diuetic such as hydrochlorthiazide or firosenide. The dosage of both
agents woukl be adjusted downward to compensate for their conbined effects. The goal

s usually to increase short-term diuresis, withou causing the extreme potassim oss
that can be associated with the use of thizdes or loop diuretics alone at higher doses.

Availability:

Triamterene is widely sokd throughout the developed workl. Although single-ingredient
preparations containing trianterene are avaikble, this drug is most commonly skl in muli-
ingredient preparations targeting edema andlor high blood pressure. Low cost, modest
demmand, and high availbilty ke this drug a low-profi target for counterfeiting.

Hydrodiuril® (hydrochlorthiazide)

Description:

Hydrochborothizde is a diretic from the thiazde fimiy, used medially for the treatment of
edemus and hypertension. This drug acts by reducing the reabsorption of clcirolytes,
thereby increasing the excretion of sodium, potassium, chloride, and consequently water. In
conparion to ofer durcts, Hydrodiul is songer than th potassim sparing agent
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potassium excretion is much lss pronounced than that seen wih Lasi, the wse of a

(ora product. Ths
L el cependent ot dose and duation n wtich 1 . & acmiisred. Caciam
excretion may also be pronounced with thizades, but again, are weaker in this regard than
Lasix.

“The use of diuretics has been increasingly popuar in a mumber of athleic dicipines. For
starters, these drugs are very popubr anong bodybulders who use them 1o shed
subcutancous water before a competion. The abliy to have a wiming physique offen reles
heavily on the definiion th can result from diuretc use. The highly defined, super hard and
shredded look common today inthis sport s neary impossile o achieve wihout the wse of
these drugs. Many athktes copeting in sports wih weight categories ako utze dietes.
Wrestlers and boxers, for example, might use direics to conpete in a heavier weight chiss

weight wih diretics, yet have enoughtime to restore flids and bodyweight before e event.
“The result can be a shift of one or more weight categorkes, which can be  formidable
advantage inthese types sports

History:

Hyrocorothisle was devoped durng the 19505 Given the wilssprad e of
the drug found a very lrge marke,

and q rge-scale istrbution.
findamental form of therapy in this area of medicine, where i emains widely avaiable today.
Hydrochborothiazid preparations are available in virually al deveoped atiors, and appear
in lieraly hundreds of different brand name and generic produets.  Single-ingredient
preparations (where hydrochborothiazde s the only active drug) are fir outnurbered by

ent preparations, where the drug i often mixed with other actives that focus on
diress or blood pressure management

Hydrochborothiazid is most commonly supplied i tablts of 25 mg and 50 me.
Structural Characteristics:

Spironolactone i an aklosterone antagonist and diuretic. Tt has the chemical designation 17-
hydroxy-Talphanercapto-  3-oxo- Talpha-preg-4-ene-21-carboxylic  acid  y-lactone:
te.

Warnings (Dehydration. Death):

The miswe of dirctic drugs for physique- or performance-enhuncing puposes i
characterized as a highrisk practice. Diretics may produce a_le-threatening kevel of
dehydration_and elctrobte rbalunce when_adminitered without  proper medical
supervision. Many deaths have been associted with the misuse of hese drugs.

Side Effects:

Hydrochoniale we iy be assockied wih clecirobte inbakce. Ths my ichade

as well s akalosis (an increase in blood
bicarborate due to signiicant chiorde loss). Signs of ekectrobte imbakince inchee dry
mouth, thirst, weakness, kihargy, drowsines, restlessness, muscke pain, muscle cranping,
seiaes, reduced urine volume, low blood pressure, and gastrointestinal disurbances. Other
side effeets muy inchade reduced appetie, nausea, vomilng, constpation, diarhea,
inflammation of salivary ghand(s), headache, dizziness, sensiliviy 10 ight, low blood pressure
won standing, skin imtation, impotence, visual distubances, jaundice, pancreatis, and
inflamtion of the kne(s). Additonally, some rare side effeets characterized as
hypersensiiviy reactions have been reported inchuing skin rash, fever, shock, puimorary
edema, and respiatory distress.




When used meciealy (o treat hypertension, the usual mital dose 1 aduls 25 mg daly grven
as a singe dose. The dose may be increased to 50 mg day, ofien i two doses of 25 me.
Note that daiy doses above 50 mg are offen associated with marked reductions i serum
potassium Athletes and bodybuiders typically use this drug (off-label) for very brief periods
(several days) of water adjustment. A common practce i to adminster this drug once per
day, afier the moming meal. The athte will monior the

day, and adjust the dosage for the folowing day if necessary. The usual starting dosage i
one 50 m tablet. The user will adjust the effect by adding a 25 me or 50 mg tablet each
subsequent day. This practice s only folowed for three or four days, untlan optinal dosage
& cabubie. The ol ey dosge il sy cosed 100200 g (does s 100 g
per day ina cincalsetting are not commonly recor

IF the appaion of Indrochorotivide s mt_producing he desied efect, muny
will choose t0 add.

loop agerts.
o rended 5 ety ekl y ey s slightly balance
out the caleium and potassim loss associated with the wse of hydrochiorothiazide. The
dosage of each agent woukl be reduced considerably, usually starting with a 25 mg25 me
application and working upwards.

It s inportant to note hat the overuse of dietics, aside fom being potentially very
dangerous, may resut in foo much water loss. This can kad to fa, “defhted” looking
musches. A higher dirctic dosage, lkewise, docs not abways equate to increased definifon
and musculariy. It i ustally regarded as good advie by those in the athletic communiy to
become familiar wih the practice of using diretis before using them during conpetiton
time. Otherwise, the user may be ki to make franti dosage adjustmers at the kst minue,
which can be a dangerous and ineflctive practice.

Availability:

Hydrochborothixzde is widely mumufictured in both singe ingredient and mu-ingredient
drug preparations. Low cost and wile scale avaibily muike ths a poor firancil target for
couterfeiing

Lasix® (furosemide)

Deseription:

Furosemide belongs 10 a class of drugs known as loop diureties, which cause the body to
exerete water as well as potassium, sodium, magnestm, cakium, and chloride. They arc
used most commonly to treat ederm and high blood pressure. Like other agents of s type,
firosenide works by inhibiing the Na-K-2CI symporter in the thick ascending loop of
Henle, which i a carrier protein that pulls sodium. potassiu, and chloride inside celk. This
mode of action is independent of any ihibiion towards aklosterone. Loop diurctics arc
among the strongest diuretics availble, and can have an extremely dranntic effect on fluid
and electroiyte kevel in the body: Potassium levels need to be closely watched in particur,
and patients may require a prescription potassium supplenent. If the proper kevels of
potassium and other elctrolytes are not maintained, serious heart conpleations may
develop. Mistakes in potassium dosage have cqually serous consequences; so i is of o
that P wilhout proy w

Athltes and bodybuiders use diuretcs for a couple of specific purposes, and wsualy for
only briefperiods. Conpetiive athletes in sports with weight clas restrctons may use these.
drugs to drop water weight, in an effrt to make adjustments i their weight chiss standings
Since the weighvin procedure i ofien a day or days before a conpetiion, one can drop their
bodyweight considerably wih diuretis, and be back to normal wilhin hours afier drug
cessation and rehycration. This nay provide a sirong competiive advaniage, allowing the
athicie to conpee at a heavier weight than his or her category would dictae. This advanfage

ol offct 1o some degee by the v nea whcrsal et of some form of <roppig
weight” practice in these sports. Bodybuiklers mmy rely heaviy on diretics when preparing
for a contest. Here, a drug lke firosemide can cficiently lower subcufaneous water
concentrations, helping to produce a more defined (“Tipped”) look common to competitive



bodybuikling.
History:

Furosemide was developed during the carly 1960s. Much of the initial rescarch on this
diuretic was conducted in Europe, mainly Germany and Ttaly. The drug proved to be quite
successfil, however, and within a matter of years gained workiwide attention and acceptance
as a freatment for edema and high blood pressure, Over the years, firoscide preparations
have become among the most popular medications in their area of medicine. Single- and
muli-ingredient preparations mking use of this diretic can presently be found in virualy all
commers of the workl. The most recognized brand name is Lasix. presently sold in the ULS.
and many other ations under the Sanofi Aventis kel The actial number of different brand
and generic forms of firosemide woud be difficut to caleute and lit, but woukd probably
measure inthe hundreds.

Furosemide s most commonly suppled in oral tablets of 20 me. 40 me. and 80 me, and
injectable soltons containing 10 mgf

Structural Characteristi

Furocrle & an s acid dercd b diawic. I s e okl dsation -
chloro-N-firfiryl-5- sulfimoyknthraniic

‘Warnings (Dehydration, Death):

Furosemide s a highly potent dietic, which can profoundly ncrease water excretion
(diresi) and lead to clectrolyte depletion. The misuse of diuretc drugfs) ke firosemide for
physique- or performance-enhancing puposes is characterized as a high-risk practice.
Dietes may produce a ife-threatening level of dehydration and clectrolyte imbalance when
adminitered without proper medical supervision. Many deaths have been associated with
the misuse of these drugs.

Side Effects:

- Ty e the dpiion
of potassium magpesiu
caloiun (hypocalcenia), as wcllxslvypocl\kvmn'c ‘Kot an rease m bood Desbonte
die o Sgifcan cheide b Sigs of oy Diaknce ke dy e i,
weakness, lethargy, drowsiness, restiessness, muscle pain,

edhced tee vokems, o oo presare, and gasromesio ditrbances. Oter s
effects may include pancreatits, jaundice, anorexia, oral and stormch initation, cramping,
diarrhea, constipation, nausca, vomiting, hearing loss, numbness or tinglng of the exremites,
vertgn, diziness, headache, blured vision or other visual disturbances, anemia, decreased
white ccll or blood phickt coun, demmiis, rash, skin iching and sensitiy to ight, low
blood pressure, high blood sugr kevels(hyperglyemia), muscle spasm weakness,
restlessness, uriary bladder spasm fever, blood clot, and excess wri acid in the blood
(hypenricerria). Addiforal, some rare side effects characterized s hypersensitiviy
reactios v been epored chaing nfmmtion of bod vessh, Kidney o
and

blood vessels or

When s sl fo st adea. i ofen ghen ol na dose of20 g0 0 g per
day, which i taken n one s fcation. For the reatment sion, it i generally
oo o b & mg per day, which i given in two separate 40 mg
applications spaced 12 hours apart. Athetes and bodybuklers typically use this drug (off-

abel) for very brief periods (several days) of water adjusiment, The dosage and method of
adminitration is taiored to the individual, dependent on the desired goals and condifon of
the athlete. Oraltablets are the most cormmon form of admnistration. The athlete will usully
start wilh a low dose, and increase the amount slighly on subsequent days. The main focus &
1o caleulte the optial dosage, as wellas to determine the best intake schedule, n reltion
0 a show or conpetifon. The il dosage & usually 20 mg 10 40 mg, and the maximm
daiy intake rarelv exceeds 80 me. In order to minimize the sile effects associted with this




drug, it generally used for no longer than 4-5 days.

Note that since firosemide has such a strong efiect on eletrolyte levels, it & generally
considered much safe 10 add a potassium sparing agent like Aklactonet® (spironolactone)
than it s to keep icreasing the ambunt of iroserride sed. Combintion diretics e ths
are widely produced as prescription medicines for this reason. The wse of 50 mg
Adactone® and 20 mg firosenide & a common starting point, and & befeved (0 e
roughly simihr diuretc effct 0 40 m of firosenide, but wihou the same kevel of potassim
Joss. This dosage may be adjusted on subsequent days in order to determine the optimal
amount and intake schedue, but shoukl rarely exceed 100 me/40 mg per day. It i inportant
o remember tht these d b for many hours. It o control
the dehydrating effect with an overkapping schedule, therefore one shoud be carefil not to
adminiter dietics on muliple occasions during the sam day.

Tnjectable firoseide soktions are considered t0 be signiicantl more powerful forms of the
drug milligam for millram. Furosemide soksions can be adminitered intranuscularly or
intravenousy, depending on the individual needs of the patient. The IV method is much more
rapid acting. and produces significantly higher peak blood leves of the drug. Given that the
action of firosemide can be noticed n a matter of seconds or minutes when given by
necton h ftct s caly aser o jdgeandconol v s method of e, ko

. Since the injection s however, i
mpomm 1o emphasize that the dosage must be considerably reduced in conparison.
Intramuscular injecton is most cormon with bodybuiders and athletes, and is usually given
at a dosage of 10-20 mg Doses in excess of 40 mg per day are rarely wed i the
‘bodybuiklinglathletc population.

Availability:

Fueusele s widly kbl s it sol s sy difiet b

in nany cownrs. No version of Lasix (or any other dietic) & curently being
Conterid on any brge sco. Alhough # & dovbif these il crct, ke e 1o
never purchase the drug in 500 m tabiets. These are used only i severe medical condiions,
and containa dosage that woukl lkely prove fital to a healthy person.

Endurance/Erythropoietic Drugs

Aranesp® (darbepoetin alfi)

Dartx s a synthetic deriative of the in protein. It ako has the
same pharmacological action as recombinant humn erytiropoietn (epoetin alf). In the

body, erythropoein s normaly rekeased by the kidneys in response to hypoxia (low blood
oxygen leves). This in tum trggers bone marow to increase red blood cell production. As

such, this hommne s vial to the reguktion of nomml red blood cell concentrations in
hunans. With a sinir m)de of acton to recombinant eryropoictn, darbepoctin aly can
be used to augment s when the body is not maintaining adequate red blood cell
ek on s own It FIA approved for e neament of e (oo rd blod celcous)
associated with chronic remal fuiure or chemotherapy.

Darbepoetin aifs diffrs from recombinant humun erythropoetin (epoetin alfy) rmainly n its
duration of actvity. This new protein mitains s kvels in the blood for approximely three:
times longer, causing i fo have & much longer therapeutic window: This means that with
arbepoctin alf pates are requied o adminster he product much kss feguenty

sl e of three tmes per
week, darbepoetin als equires orly one njection i the sam: ime e iy enbance
patient comfort considerably, especially when the patien i visiing the physician for routine
drug administration




Endurance athietes are highly atracted to darbepoetin alfa for the efféct it has on red blood
cell production. 1t i no secret that the practice of blood doping has been popular with
endurance spors. This procedure imvohves removing, concentrating, and storing a quantiy of
red blood cells ffom your own body o be transfised kter. By adding the sored celk before
an event. (by then the body has restored the lost blood volume), the athkte has 2 much
st concenraion of e blod cel. The oo shouk, ewse, rnspor oygen more
efiienty, and the athlete may be given a signiicant

quie risky, howeer, as blood products can be difficul (o store i comeetly.
Darbepoetin alf s  drug that baskally equates to chemical blood doping, and can achieve:
the sam end result (higher red cell concentrations) with the use ofa sinple medication.
History:

Darbeopetin alfs was developed as a prescription drug by Amgen. The U'S.Food & Drug
Adminstration frst approved it for sale in 2001 Amgen i the work’s irgest
biotechnologies cormpany, and the same fim that first brought reconbinant erythropoietin
(epoetin alfy) to the ULS. market in 1984, The i foeus with darbepoctin alfi appears to
haye been the development of a much longer acting erythvopoicti protein in conparison to
ter ol roonbnt rytropoitn, wich s conmony et ana seedie o e
times per week. The alfa recommend a

chedul, which e to off song comor dhartages to cpoctinal r paterts that o
ot ke receiving frequent injections. Darbepoctinalf has not yet reached the fevel of market
success that has been noted with epoetin alfa preparations, but has been a strong seling drug
for Amgen ever since is release.

‘How Supplied:

Darbepoetin alfa s most conmonly found in single-dose viaks and prefled syringes
containing 25, 40, 60, 100, 150, 200, 300, or 500 mcg of drug.

tructural Characteristi

Darbepoetin alfi i a 163-amino ack protein tht diffrs from human erythropoietin by the

of two additional N-linked oligosaccharide chains.

Warnings (Death, Viral Disease)

‘The misuse of darbepoetin alfa for physique- or performance-enhancing purposes is
characterized as a high-risk practice. Like tradiioral blood doping methods, darbepoetin alf
can produce an abnormally high concentration of hemoglobin in the blood (polycythera),
which may resut i heart attack, siroke, seiae, or death.

Some forms of darbepoetin s contain albumin, a purified human blood product. Although
effetive donor screening and product manuficturing procedures are in place, it still caries a
risk,though extremely remot, for transmssion of viral disease.

Side Effects:

Side effets associated with the use of darbepoetin alfy may inche f-ike symptoms such
as fever, chils, headache, muscle pain, weakness, or dizziness. Such effcts tend to be more
pronounced at the iniation of therapy:. Other adverse reactions may include infection, rash,
swolling of the skin, nausea, vomiting, diarrhea, high blood pressue, low blood pressure,
cough, bronchits, or edema. In some instances darbepoetin alfa has been associated with
thromboerrbolim, decp-vein thromboss, pubmonary embolism heart - attack,  and
cerebrovascular acciders.

Darbepoetinalfa i indicated for the treatment of aneia associated with chronic renal e
(CRF) and chemotherapy. The recommended starting dose for the treatment of anemia in
adult CRF patients is 45 megkg body weight, adminiered once per week as a singe IV or
SC s The dosage & sbscqenly e basd on hanes e, Hely

using darbepoetin alfa for performance-enhancing purposes generally start on the



very low end of the therapeutic spectrum, and adjust according to changes in hematocrit
“This may entail niating therapy wih as itk as 05 megrke of body weight once per week.
Note that it s considered very important to monitor blood cell counts closely during the
entie itake of darbepoeti alfa o help cnsure hematocrit is not allowed to inerease to an
whealhy kevel

Avail

Darbepoetin alfi i not widely sokd on the black market. Yet because of the high cost for
enythropoiesis stimuiating agents ke darbepoetin alf, it i a high profie target for couneriéit
drug manufacturing operations. Counterteit drugs of this class have even infrated legitinatc

‘pharmacentical distribution channeks, suggesting that care shoukd be taken when purchasing
this and sinilar drug products.

Epogen® (epoetin alfa)

Description:

Erythropoictin & a glycoprotein that is produced in the kidneys, and s responsible for
blood 2poctin ali i

which was mumufictured using recombinant DNA technology: The compound & produced
from animal cells into which the gene coding for human erythropoictn has been inserted. The
biological activity and structure of epoetin alfy are indistinguishable from that of hurun

erythropoetin. Epoetin alf s used o treat many forms of anenia, effetivly stimubating and
maintaining erythropoiesis in a kirge percentage of patiets treated. The eficiency of this drug
quickly made it a ready rephcement for older (kss effective) therapies such as Anadrol SO%.

Endurance athetes are highly atracted to epoetin alf for the effect it as on red blood cell
production. It s no secret that the practice of blood doping e been popular with endurance
sport. This proceduure involves removing, concentrating. and storing & quanity of ed blood
cells ffom your own body o be transfised ker. By adding the stored cells before an event
(by then the body has restored the lost blood volume), the athlete has a much greater
conention of red blod el The bood shoukl ke, transport oggen more
efiiently, and the athlete may be given a sgnificant X
quie risky, however, as blood products can be difficul (o store. Pt comeetly.
Epoetin alfs s a drug that basically equates to chernical blood doping. and can achieve the
same end resul higher red cell concentrations) with the use of a simple medication.
History:
Epoetin s was developed by the biotechnologies fimn Amen, and fist introduced o the
USS. mrket in 1984, The release of the drug i regarded as a breakthrough n the treatment
of anemia, which beforehand was being addressed mainly with agents that indirectly or
nonspecifically targeted red cell production, such as oxymetholone, which may present a
number of unwanted side effécts 1o the patient. Epoetin alfa marked the development of the
first drug that specifically and effectively stimulated the process of erythropoiesis (red blood
cell production). Iis success was rapid and fr reaching Epoctin alfa has since been
10 a wide number of diffrent countries. The most popuar trade rames inchde
Procrit (disrbuted by Ortho, mamufictured by Ameen), Epogen (Amgen), and Eprex
(Johnson & Johnson). In addition to these, more than one dozen other trade names are also
used to market cpoetinala.

In 2002 the subcutancous use of Eprex, which is sold only outside the Urited States, was
linked 0 a rare disease called pure red-cell aplasia. This i a condifion where the body loses.
i bty o produce red blood cels. Those that suffe from pure red-cell aphsia wsually
become dependant on cortinal blood transfisions for survival. Close to 200 peope taking
Eprex were Kentified as developing this rare condiion, fr in excess of normal expected
nunbers. Itermal imvestigatons by Johnson & Johnson lked the high mumbers to changes in
the produxct that were mude to’satisfy European reguiations fimiting the use of albuin.
According to 2 company spokesperson, a chemical reaction between the new stabiler that

rephced albumin and the rubber stopper allowed organic compounds to keech o the viis.
e conpey sbocueety eikced s crgenl Sioppees wih coated bber 10 rve 5



reaction. The incidence of pure-red cell anemia in patients receiving erythropoietin seens to
have been reduced as a resuk, abhough wamings about this reaction remuin on the
prescribing information for all produs sold nthe USS.

How Suppli

Epoetinalfy i supplid as a dry sterik powder that requires reconstiution with serik dibent
before injection. I is most commoniy found in single- and muli-dose ampuks and viaks
containg 2,000-40.000 Urits/mi.

Structural Characteristi

Epoetin alfa i a single chain polypeptde hormone containing 165 amino acids. It is dentical
in'structure to the apha ghcoform of humun erythropoetin

‘Warnings (Death, Viral Disease):

o physigue- or toracterized
as a higherisk practice. Like tradiioral blood doping methods, epoetin alf can produce an
abnormal which may resul n

heart attack, stroke, seiare, or death.

Many forms of epoetin alfa contain alburin, a purified huran blood product. Alhough
effective donor screening and product manuficturing procedures are in place, i stll carries
an extremely remote risk for transmission of viraldisease.

Side Effects:

Side effects associated with the use of epoetin alfa may inchude f-ke symptoms such as
fever, chil, headache, muscle pain, weakness, or dizess. Such effcts tend to be more
pronounced at the iniiation of therapy:. Other sile effects nclue rash, swellng of the skin,
nausea, vomiting. diarea, high blood pressure, hyperkakemia (excess potassium in the
hkmd) xm imitation at the site nf injection. In some instances epoctin alfi has been
as P P heart attack,
and ccrehmvnscuhr ‘accidents.

Epoetin alfi inectable sohtion is given by subcutancous or nfravenous ijection. The fwo.
paths of adminitration have greatly differen cffécts on the blood level of the drug. When
given by IV infision, peak blood kvels of the drug are reached wilin 15 minies, and the
climimton half:[fe ranges ffom 4 or 13 hours. When adminisiered via the subcutancous
ot pek blod vl rached between S 24 s, and the liviton I

24 hous. 1 dose, the peak plsma epoetinalf
w||1 b siifcanty PRI e o ‘medially to treat severe
octed wih chroni reml ik, the recommended sirting dosage range is S0 to
100 Uik of bodywei. ghen 3 s per week. The dosae & ssequenty adisted
based on changes in hematocrt. Healthy athctes using epoctin alfy for performunce-
enluncing puposes generally start on the very low end of the therapeuic spectrum and
adjust according to changes in hematocrit. This may entail niating therapy with as litle as 5
1010 Unitskg of bodyweight, taken 3 times per week. Note that it & considered very
inportant to monitor blood cell counts closely during the entie intake of epoetin alfs o hefp
ensure hematocrit i not allowed to increase to an unhealthy kevel

Availability:
Epoetin alfy s a very expensive conpound, and its wse s addionally sokted to certain

atheti feds. As such, it s not widely traded on the black market. Given the high cost of this
drug, however, it i a herative target for countertéiers.

Provigil® (modafinil)



Description:

Modafinl, known chemically as benzhydrykuiphinyhacetaide, s a central stimulant
(pychostmkn). 1t s FDA approved o the et of rrcopsy (o dordr
characterized by sudden and uncontrolible attacks of deep skeep, mental fitiue, or
excessive sleepiness), skeep apnea, and SWSD (Shift Work Sleep Dlsordcr) It being
incsigrd or 2 mnber of ot s eelng e weanens of Abeier's dicase
depression, and attention defict diorder. Modafinl belongs o a growp of drugs known as
Fuasrois (‘0d rosal) desgnl 1 promote il s of oo o s
One of s known mechanisms is to work as an apha- 1 adrenoceptor agonist, exerting its
inthe CNS. It

Mmoo
also resuls in aterations in local GABA and glutanmte levels.

“The use of modafinil s a stimulant has been shown in studies to have many adhantages over
amphetamines. To begin wilh, it s believed to have a much lower potentia for abuse due to
the fact that it produces a lower sense of euphoria. It also displays lower peripheral CNS
stinuation (kess side effects), has minimal effects on blood pressure, produces no
interruptions in normal skeeping patterns (no Imgw or needing “catch-up” sleep), and has
an overall greater safety profik according fo clnical triaks. This drug i of nerest even o the
USS. milfary. which i looking a i as an E'n:ry entancer for pibs and combat soldies that
need to operate for long periods of time wilhout skeep. This is not as unusual as it mmy seem
at fist, as mitary conbat pibts and soklirs have used Dexedrine (an amphetamine)
extensively in the past when skeep was incomvenient. Sokliers on modafin ofien report that
they mintain excellet cogitve finctioning or up to 40 hours wihout seep, and have fever
s efects than Dexedrine. Modafinil has been fesed in recent combat sitations such as
Afganistan and Irag, and seems poised for official acceptance as a battlfick drug

Recently, modafinil has become a popuar drg among conpeitive athetes. They use it ot
SEply 10 “Stay avake” bu s a perfomue enfancing agent Wil both starint and

P asa suprise o those who
Geveloped i d. 2 cary reportssggetod 161 1 o k" s g, ot
sirong stimubint propertes that would improve athetic. performunce. Recent studies
contradict this determination. A study conducted in Canada shows a very strong athletc:
‘benefit inherent in modafinil 7 During this double-blind investigation, a dose of 4 me per kg
ofbodyweight (this equates to 200 mg for a 220 man) of modafini, or plccbo, was given
10 a goup of 15 muke vohuteers. Three hous afier ingestion, aerobic exercise was
conducted on a cycle ergometer at 85% VO2max (maxivum acrobic power), and the
amount of time il exhaustion was determined. Whil taking modatfinl, the men were able to
exervie for sigificantly longer periods of time (~30%), and had greater oxygen intake at
exertion. They also reported lower subjective ratings of perceived exertion (RPE), which
suggests that the increased performance was in part due 10 a significantly less pronounced
sensation of ftigue during exercise.

History:

Modafinl was developed by Lafon Laboratorics in France. It was approved for sake in the
United States by the FDA in 1998, where it was introduced under the Provigil® brand
rane. Modatinl i also found intermationaly under this and several additonal trade nanes.
inchiding Modiodal®, Vigi®, Akrtect®, and Modasoml. Athough the drug appears o
have a fvorable saféty record and profi, i was quickly consilered a drug of potential
abuse in the U.S. It is presently chassifed as a schedule IV confrolked substance, which
places modafinl in the same category as Valm and Xanax. This & ntended to fimi its
e fr ol puposs by phcig ol kg el on i psssson
portation. The medical applations for the drug are faiy broad, however, inchling
T, iy skep disurbances cawed by changing- or kie-shifl wo
Preseriptons for the drug ae, liewise, commmonly granked by physicans in general medical
practice.

Modafinl quitly became popular among compefive athetes between 2000 and 2004,
before the et bodics were aware of the drug. It use as a performance-enhancing agent
was revealed to the public during the designer steroid (BALCO) doping scandal of 2004,
however, when it was disclosed that many of the same athktes who tested posiive for THG
alo used modafind The 10C quickly bamed s e, and wilh the help of a mumber of
researchers a methodology for detecting this chemical n the urine was developed. Thi test i
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other intermatioral aheic bodies have followed the I0C’s kead in bamning and testing for
modafinl. The drug has since lost all appeal as an invisble” performance-enhancing agent,
although i sl being used by muny athletes that are not subject o random uine testing.

How Supplied:
Modafin i most commonly supplied intablets of 100 mg and 200 mg each.

‘Structural Characteristics:

Modafinl is a central nervous system stimunt rebted to adrafin It has the chemical
designation 2- [(diphenykmehysulfinyacetanide.

Side Effects:

Side effets associated with modafil are commonly the result of s cental nervous system
stimulating activies, and may inchde nervousness, insormmia, shakiness, euphoria, personaliy
changes, and excitation. The drug may ako produce gastointestinal distubances such as
nausea, vomiting, abdominal pain dry mouth, anorexia, and headache. Hypertension, heart
palpitations, o abnorml heart rate may ako be noticed. In rare instances alkrgic rash,
increases . or impaired been reported.

Administration;

When used clincally 10 treat excessive daytime skeepiness associated with narcolepsy o
obstructive sleep apne, the recommended dose is typically 200 to 400 mg per day. This
may be given in a single moming application, or i two divided doses (moming and at
midday). When used to enhance physical performance, the typical effective dose i in the
range of 100-400 mg. This s ofien given at least 2-3 hours prior to athietic competition.
Note that side effects can be dose dependant. It is offen advised to start using modafini on
the low end of the efiective dosage range, and increase by 50-100 mg per application untl
an optinl level s determined.

“The aremas in which this drug i applied are vast, and essentiall inchxle any sport focused on
acrobic activiy or enduance. It mmy also work wel wih those athltes focused on short
repeat bursts of strengh or speed (amacrobic activitks), such as shol-puting. poke-vauling,
or long-junping. Modafin is not a popuiar drug among bodybuiders,as it holds it dircct
vake for buding muscl or reducing body ft leveks. Some, however, do find it o be an
effctive pre-workout stimulant, especialy during periods when ftie o lss of physical
drive may be noticed subsequent to a busy work or personal schede.

Availability
Modafin s presently avaikble in more than two dozen couries. The drug is not highly

diverted for black market sake, however, and & not a herative target or drug counterfiting
operations.

Fat Loss Agents - Sympathomimetics

Adipex-P® (phentermine hydrochloride)

Pt dochiorie s  synpaonins: st of e mpxmm fami. Like
oterampheaie deatves, 8 ca a

s commonly preseribed s a w:'@‘n o 0 n bcse paters, It & ypealy
ot periods of time (kss than 12 wecks), and as an adjunct to support an ongoing.
exervise and dicting regimen. The main focus i o curb the desire o eat, thereby reducing the




total caloric intake. Allbough the data seers to vary from fria to tria, muxch of i supports at
least a modest additional loss of fat mass with the use of phentermine hydrochloride. %5
Athltes and bodybuiklers se phentermine hydrochloride for the same pupose, typically
when weight loss & requird for physique remdeling or conpetiton

History:

Phertermine hydrochoride was first introduced to the U, drug market in the 1970s. Base
‘phertemine was available nthe ULS. as far back as 1959, Phentermine had long been used
asanppete sppressar sough e st o atronto g care e car 1995
paired with e ies. Investigators

shown that this type of drug combination was actually more o promoting wclghl
Toss than diet and exercise, resuls that quickly catapulted Fen-Phen ito top phace in the
prescription weight loss drug market. By 1997, however, it had become apparent that a very.
igh percentage of Fen-Phen users were noticing heart valve defects as a resul of the drugs
Fenfuranine was identfied as the principle cause, and was withdrawn from the U.S. market
that same year. Phentermine remains avaiable i the U.S. and many ratons abroad today.
Popular trade names include Adipex, Tonamin, Anoxine, Phentrol, and Obenix. Note that as
an amphetanine derhative, this medication has a fendency fo be habit forming. For this
reason i has been added fo the U.S. controlled substances It as a schedue IV medication.

‘How Suppli

Phentermine hydrochioride s most commonly supplid in tablets and capsuks of 18.75 mg
and 37.5 mg each.

Structural Characteris

Phentermine hydrochioride is a cenral stimuant and indireet-acting sympathominetic of the
aphetamine il It has the chemical designation 2-methy-1- phenylpropan-2-armine (2-
methy-anphetamine).

Side Effects:

Common side effects associted with phentermine hycrochloride inchude insomnia, increased
blood pressure, imitability, nervousness, and euphoria. Less common side effects inchide
vision disturbances, reduced bido, confision, dirhea, dizzness, dry mouh, headache,
iregular heartbeat, nausea, vomiting, rash, and tiredness. Phentermine & a CNS stimulant
wih potentil for fital overdose. Signs of overdose may inchale rapid breathing, fever,
hallcinations, blood pressure imeguiaries, iegulbr heartbeat, unconsciousness, tremblng,
shaking, panic, extreme restlessness, and severe nausea, vomiting, or diarhea.

Administration:

For optimal effectivencss, phentermine hydrochloride shoukl not be taken with food. The
usual adul dose i one capsule or tabiet (37.5 me) daiy, adminitered before or 1- 2 bows
afer breakfast. For some patients a halfof a ablet (18.75 me) daily may be adequate, whik:
in other cases it may be advisable (0 give a half of a tablet (18.75 mg) twice dailyWhen
taken more than once per day, the second dose should never be taken within 4-6 hours of
slep. The drug & typically used for 3-4 weeks at a time, with longer durations of therapy
rarely exceeding 12 weeks. Bodybuiders and athetes typically use the prescribed amout of
drug in a similar short-tem fashiondue to the high licelood of side effcts s the dose
escalates beyond the normal therapeutic range.

Availability:

Phentermine hycrochloride s avaikible in a number of different counrics. It is not widely
counerfeied. U.S. resilents woukl not be advised to order the drug ffom overseas,
however, since phentemine i a schedule IV controlled substance and caries simiar kegal
restricions as Valim and anabolc steroids. Many ULS. doctors who speciilze in weight
loss mediations wil readiy dispense phertermine for controlkd periods of weightloss.

Albuterol (albuterol sulfate)



Description:

Abuerol slfite i a selctive beta-2 adrenergic agoris, very siviar in stncture and action
to clenbuterol. Unike cknbuerol, however, abuterol & readiy avaiable as a preseription
drug in the Urited State. It i also sokd as salbutamol in a munber of other counrie, which
s another generic name for the drug. Abuerol is most conmonly found in the form of a
rescue inhakr, which i designed to disperse a measured amount of the drug inmedtely and
diety e boocil nbes s ofrks eshmakac). Tis b i e et
amount of systemic drug activity possiok, which s geat for minimizng unvantcd
Cdivasei i . Abrgerl ol ablts e ko v, oweve, ad provie 3
systemic dose of the drug These are the subject of intest in the bodybulding and athletic
o, and ey ca provee gl b2 stition d nessibk Bt ks
throughout the body given the right condifions. Note that a more coprehensive i
of e beneie, i, and e afbets ofbea.2 gt s éan be o s
clenbuterol drug profie.

History:

Abuterol sulfite was ntroduced to the ULS. drug market in 1980, sokl under the Ventolin
brand mame. Albuterol st hes grown to be one of the most popular drugs in history for
the mamagement of acute asthima attacks. As a resul, many other companies have invested in
the market, The Ventroli brand name s stil avaikble in the U.S... however, the FDA fas
also approved a variety of other generic and brand name fors of the diug. Abuterol sulfite
s alo presently sold in both inhaation and oral preparations in most developed counrics.
Popular trade manes inchde Aeroln, Airomir, Asmasal, Asthalin, Asthaver, Asmol,

Butalle, Busentol, ProAir, Provent, Sakimol, Sutanol and Volax.

How Supplied:

Albuterol sulfte is most commonly suppled in oral metered dose inhalers and tablets of 2
e, 4 e o § g each.

Structural Characteristics:

Albuterol sulfite (sabutano suphate) i a short-acting ,2- adrenergic receptor agonit It i

a racenic drug with the chemical designation (+) al-[(tert-butylamino)methyl]-4- hydroxy-
m-xylene-a,al-diol sulfite (2:1)(sa).

ide Effects:

Comaumn i ffs ssockted vih sbuerl wiite i lexdace, diivss,
. trempr, nervousness, swealing, rausea, vomiting, dihea, and
iy o, L common b e Scio dhcrie vers ek kg eacton (e,
Hives, swelling of the lps, tongue, or fice, or diffculy breathing), chest pain, high blood
presstre, and iegur heartbeat. Abuerol sufte i a CNS stimuant with potentil for fial
overdose. Sigs of overdose may inchle rapid breathing, bood pressure iegrites,
iegular heartbeat, unconsciousness, trembling, shaking, panic, exireme restissness, and
severe nausea, vorniting, or diarhea.

Administration:

“The usual starting dosage for aduls and chiklren 12 years and okler for the mamagement of
asthm s 2-4 mg three or four times per day. When wed (offabel) for fit lss, an effective
dose of abuterol usuallystats in the range of one to two 4 mg tablets per day (1 tablet X 1-
2 appliations). This s ofien increased slightly as the user becomes accustomed to the drug,
perhups to 4 mg three o four times per day. Indivihals very sensitve (0 the stimuant side
effets of beta agonists usually start wilhthe lower-dose 2mg tables first. The admnistration
intervals are spread out as everly as possible, 50 as fo prevent overkap and sustain active
concentrations in the blood for as much of the day as possble. Athletes and bodybuiders
will ofen use their body terperature as a marker of drg efficacy. A degree or two clevation
in temperature wilh use of the drug may indicate that ipolyss (the removal of stored ftty
acids inadipose tissue) i being effectively stimulated.



As is noted with all beta agonists, tolerance to the thermogenic benefis of this drug tends to
develop quickly. This is usually noticed by the body temperature retuming 1o normal
pretreated leveks. Due to the potential sile effects of these drugs, it i not advised to
continaly ncrease the dosage in order 1o chase down a diminishing efect Instead, the wser
il sl ot o decontine e dng o soe e (4 ks or b o bt e body

fore its normal beta-adrenergic receplor concentrations. More recently the antiistarmine
Zadien (ki) s besome popud, ahich &  polent pregor of betaadrnei
receptors, especill beta-2 receptors. This medication may enhunce the thermogenic
potency of this beta agonit, but might ako increase drug potency and the incidence of side
effcts.

Availability:

Ao s o villy ol axd vy ceap ik, Coutekitg & o 3 song
concer with this medicat

Clenasma (clenbuterol hydrochloride)

Description:

Clenbuterol hydrochloride is an anti-asthma medication that belongs to a broad group of
drugs knows as sympathomimetis. These drugs affet that synpathetic nervous sysiem in a
wide munber of ways, largely medited by the ditrbution of adrenoceptors. There are
actally nine diffren types of these reeion s body. whkh ar clsifd as e
alpha or beta and firther

of these agent for the various receptors,they can polemml)y b el s et oot
conditons such as asthm, hypertension, cardiovascuar shock, . migaine
ondaches ndaopiylctshocke The et Gondman and Gillmen The
Pharmacological Basis of Therapeutics 9th edition does a good job of describing the
diverse mture in which these drugs afect the body:

Most of the actions of catecholamines and sympathomimetic agents can be classified
into seven broad types: (1) peripheral excitatory action on certain types of smooth
muscles such as those in blood vessels supplying the skin, kidney, and mucous
membranes, and on the gland cells, such as those of the salivary and sweat gland; (2)
aperipheral inhibitory action on certain other types of smooth muscle, such as those in
the wall of the gut, in the bonchial tree, and in blood vessels supplying skeletal
muscle; (3) a candiac excitatory action, responsible for an increase in heart rate and
force of contraction; (4) metabolic actions, such as an increase in the rate of
hvcogenolysis in liver and muscle and liberation of fe fatty acids from adipose
tissue; (5) endocrine actions, such as modlation of the sccretion of insulin, rennin,
and pituitary hormones; (6) CNS actions, such as respiratory stimulation and, with
some of the drugs, an increase in wakefulness and psychomotor activity and a
reduction in appetite; and (7) presynaptic actions that resull in either inhibition or
Sacilitation of the release of the newvtransmitters such as such as norepinephrine and
acetylcholine.

Clenbuerol hydrochborde i specifically a seletive beta-2 synpathomimetic, primarily
the three subsets of beta-receptors. Of particular inerest s the fact that
this drug has litle beta- 1 timulating activiy. Since beta-1 receptors are closely tid to the
cardize ffcts ofthese agens, this alows ckriaterolIydrochorie 0 reduce rversbk
feta-2 stimulaton) side effts
compared to nor-selective beta agonists. Clinal studies e drug show it i extremely
effctive as a bronchodiator, with a ow level of wser complaints and high patient conpliance:
Clenbuterol hydrochloride also exhibits an extremely long half i n the body, which &
measured (o be approxinately 34 hours long . This makes steady blood kvels easy to
achieve, requiring only a single or twice daily dosing schedule at most . This of course makes
itmuch casier for the patient to use, and may te into its high conpliance rat.

In animal studics clenbuerol hydrochioride is shown to extibit anabolic actvity, obviously an
afiractive trait to @ bodybuider or athkie. This compound is addiionaly a known



themmgenic , with bea-2 agonists like clenbuterol hydrochloride shown to dircety stimulate
fat cells and accelerate the breakdown of rigycerides to form free ftty acids. Its effcacy in
this area makes clenbuterol hydrochloride a very popular fat loss drug among the

y se interested in thi itwill produce a tke
of both benefits, promoting the oss of body fat whik inparting increases in strength and
musce mass. But as was well pointed out by a review published in the August 1995 ssue of
Medicine and Science in Sports and Exercise, the possble anabolic resuls in humans are
very questionabe, and based only on anial data using much lrger doses than would be
required for bronchoiltion . With such reports there has been  lot o debate as to whether
or not cknbuerol hydrochloride i really anabolic in huans at al. Some seem to swear by
the fact that it buids muscle, and use clenbuterol hydrochloride regilarly as an off:season o
adjunct anabo. To others, the MSSE report is confimmtion that athltes have wasted
vakabe time and money on drgs that do not buikl muscke. The debate over ckrbuerol
hycrochloride’s potential anabolic activty continues foday.

History:

Clerbuterol hyclrochloride has been availble as a bronchoditor fr decades and is widely
used in many pars of the world. Although it has a good saféty record and approval ina wide
munber of ofher countrics, this conpound s never been made avaikibie for humun use in
the United States. The fct that there are a number of simihr effective astha medications
already approved by the FDA and aaikible mmy have something to do wih ths, as a
prospective drug fimn woukd ikely not find it a profiable enough product to arrant
undergoing the expense of the new drug approval process. Regardless of this fct, forcign
clenbuterol hydrochloride preparations are populr among ULS. bodybuiklers and athictes,
and today are widely avaiable on the black market. Note that in recent years, ckrbuterol
overdose/poisoning has been reported in a mumber of people, strking up a great deal of
controversy about the safety of his drug and is off-ibel se for physique- and performance-
enluncing puposes.

How Supplied:

C) il tablets of 20meg each. It is also
i inoral syups,ectablesobors,and for eion e

Structural Characteristies:

Clebterol ool i a long-actng st ,2- adrenergc ecepior agoni. I s
1-(d-amino-3,5-dichloy

“The possiie side effcts of clenbuterol hydrochloride inclde those of oher CNS stimulas,
and inchule such oceurrences as shaky hands, insoia, sweating, increased blood pressure,
and nausea. These sile efiets willgenerally subside afier a weck or so of use, once the ser
becones accustomed to the drug. Clenbuterol hycrochloride s a CNS stimuant with
potential for fial overdose. Signs of overdose mmy inciee rapid breathing, blood pressure
iegulrits, imegular heartbeat, unconsciousncss, trembiing, shaking, panic, extreme
restlessness, and severe nausea, voriting, or diaea.

Administration:

When used for the mamagenent of asthmm, the most common clical dose for adus &
20meg (1 tabet) twice per day. Some paticis requite up fo 40mg (2 fablets) twice per
day. When using the drug (offlabel) for physique- or performance-crhancing purpos
bodybuiklers and athetes generaly taior ther dosage and cycling of this product based on
persol sensiiviy t0 its benefis and side effects. To acconplish ths, one offen begins
cyck by taking one or two tablets per day, and gradually inreasing the dosage every third
day by one halfto 1 tablet untila desired dosage range i established. At peak therapy some:
users can fokrate as muny as 6-8 tabets per day (120-160meg). Given the potency and
potential for serious sile effects, however, any dosage ouside of the nomml therapeutic
range shoukd be approached with an even greater kevel of caution

the bod therapy i inated. The rise in
temoeratire & commoaly 5 10 | dsres, someties a e more, Ths ckevaton i s 10



e’ body g excass energy (largely ffom fi), and is usally not uncomfortabe. The

days clenbuterol hydrochioride is now used i usually dependert on
ey re:pome ofthe individual To be cler, the athetc benefits of this drug willonly kst for a
limited time and then diminish, largely due to-beta-receptor downregubtion. By most
accounts clenbuerol hydrochiorile seems to work well for approxiniely 4 to 6 weeks.
During this period, users generally monior thei bodly termperature on  regukr basis. We are
given some kevel of assurance that clenbuterol hycrochloride is working by the teperature
clevation. Orce the tenperature drops back o normul receptor dowmreguation has
probably diminihed the efficacy of the drug At this point increasing the dosage i usually not
regdd s fithe, and stad kbl ychohboride & dconined o 3 period of
0 less than 4-6 weel

Many bodybuikling competiors enhance the ft buming effect of clenbuerol hydrochioride
with the that s conbined
wih thyrokd hormones, specifally the powerfil Cytomef®, the thermogenic. effct can
become extremey dramatic. Such a mix s ofien firther used during a steroid cyce, helping
the individual elicit a much more toned physique fom the drugs. A clenbuterolyroid mix i
also conmmon when which s befived nd
ambolc effect of HGH therapy: Lastly, ketotien has ao been a popular adjunct to
chrbucrol rochbride, whih s n st tu pregics b2 resepr
It seems capable of not only increasing the potency of cach dose of clenbuterol
dnoctbride aloving e e o ke ks cnbiteo) bt ko ofperaps e g
receptor

Availability:

Clenbuterol hydrochioride i readiy avaiable on the international market. Alhough i is
wsually a very cheap drug in common source countries, allowing black market dealers anple
opportuniy fo obtain kegiimate drugs to divert for sale, clenbuterol hydrochloride has been
the subject of low-level counterfeiting. A few things are important to note:

Clenbuterol hydrochioride s not produced in the USS., so avoid anything bearing a USS.
conpany nam:

Clerbuterol hydrochioride should oriy be nusted when found with a proper brand rane
from a foreign drug muker. Spiropent, Novegm and Oxyflix ffom Mexico are the most
common products inthe ULS.

From Fumope, the bond s of Spiopat, ool Clmm, Monors,
Contraspasmin and Ventokse are po

B crterol ot ko o conmny b v comtr, Thc
slightly higher risk

Ephedrine (ephedrine hydrochloride)

Deseription:

Fphce s @ ikt gt beorgs (o e g of modics koown as

ympathomimetics. Specifically, i i both an alpha and beta adrencrgic agonist (you may
wm:nb\. ekt &  sothe b2 agork), In dddon, ot erorcs e

Ipha agorist, The action of

mmbly im0 ot of e by’ privry adencrse hormone cpreplri: (era),
which also exhibis action toward both aipha and beta receptors. When adminitered,
ephedrine will noably increase the activiy of the central nervous system, as well as have a
stimubtory efec on other target cels. Thi may produce som ffcts that can be berfl
0 a bodybuiler or athlete. For staters, the user's body tenperature shoud rse slghtly as
more fiee fatty acids are produced fiom the breakdown of trgheeriles in adipose tisue
(stimating metaboism). This may aid in body fat reductions and increased vasculriy. It s
abo belived that the amabolic eflctiveness of steroids might be increased with this
substance (mikdly), as an increase in metabolc rae may equate to an ncrease i fit, protein
andtcarhoburirate pormercion by the ety The timlant afet fthis do will akn feeace




Ephedrine i a faily okd medication, and has been used in the United States for a nuber of
medical applications over the years inchuing that of a st appetie suppressan,
decongestant, and hypotersion treatient associated with anesthesia Today, it s approved as

an over-the-counter medicine, and sakes arc largely found in ths sector. Controls over
ephedsine in the United States are growing in recent years, however, due (0 the fact that it
can be used as a privary base for the manufacture of methanphetamine. With ephedrine
avaibble as an over-the-counter product, undergrownd manuicturers have been able to
casily obtain it. A trend involving large volume retail purchases for OTC ephedrine products

had been developing, and many states have responded with legislation controlling the sae of
precursor materials like ephedrine. In 2006, a federal law was passed further restricting the
record keeping requirements and available sale channels for ephedrine in the Unites States.

Wih the widespread increase of methamphetamine addiction (and related crime), some
speculte ephedrine may soon join the st of federally controlled substances. In spite of
tighter regutions, it s st resetly availble for over-thecourter sake.

‘How Suppli

Ep ephedrine hydrochloride or ephedrine sulfite) i most comonly suppiied in
tablets 0f 25 mg or 50 mg each.

Structural Characteristics:

Ephedrine s a sympathominetic amine rehied i1 stnetwe to anphetamine and
methanphetamine, It has the chemical - designation  (1R2S)-2-(methylamino)-1-
phenylpropar-1-oL

Side Effects:

Ephedrine can produce a number of unwelcome side effects that the user should be aware
of For starters, the stimuant effcct can produce shaky hands, tremors, sweating, rapid
heartbeat, dizzincss, and feelings of inmer urest. Offen these efcts subside as the wer
becomes more accustomed 1o the effect of this drug, or perhaps the dosage is lowered. In
general, those negatively impacted by caffeine woukl probably not like the stronger efects of
ephedsine. The mental and physical state produced by tis drug is akso quite sinilar (0 that
seen with clenbuterol, so those who find fie discomfort with that treatent shoukd
(presuably) be fine with this iem (and vice versa). Whie taking this drug one may ako
endure a notable loss of appetic, usually a wekcome efct when dicting. Ephedrine i in fict
a popular ingredient in combination (prescription) appetite suppressants. The user may
fisther notice headaches and an increase in blood pressure with regular use of ephedrine.
Those suffering from thyroi! dysfunctions, high blood pressure, or cardiac iregulariies
shoukl also not be taking this drug, as it will certainly not mix well with such condios.
Ephedrine is a ONS stimuant with potential for fatal overdose. Signs of overdose may
include rapid breathing, blood pressure ireguarites, imegular heartbeat, wnconsciousness,
trembling, shaking. panic, extrem restiessness, and severe nausca, vomiting or diarrhes.

Administra

tletes (off-kbel) i that ofa
cuting (Et-loss) agent. Here, o gencrally take this drug a few ties per day
during a dicting phase of raining, at a dosage of 25 to S0 mg per application. The widely
touted stack of ephedrine (25-50 mg), caffeine (200 me), and aspirin (300 me) (E/C/A) s
shown to be extremely potent for fat loss, and & more commonly appled than cphedrine
alore. In this conbimtion, the cphedrine and caftine both act as nolable themngenic
stimulans. The added aspirin also helps to inhibit lpogenesis by blocking the incorporation of
acctate ito fity acids. The athlete may s an increase in body terperature as a murker that
the drug conbimtion is working. This i ustally a degree or so (ot an uncomortable raie).
“This combirmtion i taken 2 o 3 times daiy, for several consecutive weeks. I is discontined
once the user’s body temperature drops back to norml, a clear sign these drgs are no
longer working as desired. A break of at keast 4-6 weeks & usualy taken so that this siack
my once again work at an optinul kevel.




Ephedrine s also used by some conpetitive athletes (inchuding powerlifers) as a stimlant
before workous or conpetitons. The resulting (slight) strength and energy increase may

inprove anaerobic performance and weight totaks on major lfs. On this same note, it & abo
elved by some 1 provile a enal g, mking he i ore nengee and bter able
o concentrate on the tasks ahead. A pre-cvent dose of 25-50 mg of ephedrine is fypically
used forthis purpose. It i inportant to note that this compound is not used continuously as a.
pre-workout or pre-cvent stimur, as s cffect will diminsh as the body becones
accustomed to the drug In most instances, the user vil ke the drug only 2 or 3 ties per
week, ustally on those days persorally “important”. The individual woul aso be wise to
take a break (atkeast | to 2 monihs) from ephecrine affer several weeks have passed, so s
{o contine receiving the optial effect fom s drug

Availability:

Ephedrine is widely availble in the U.S. and in a murber of conries abroad. It i not
commonly a target of counerfeiing operatons.

Meridia® (sibutramine hydrochloride)

Description:

Sibutranine hydrochioride i a seketive serotonin and noradreralin re-uptake inhbitor used
for the medical management of obesity. This phanmaceutical s tended to be an adjunct to a
reduced calorie diet, which will hefp increase weight loss conpared to that achieved with
modifying food intake alone. Shutramine hydrochborde i not advertised as a rapid acting
drug, but instead one that fosters slow, safe, and steady losses in fat mss which are
naintained ong-term.

a weight-loss effect mechanisi. It has
amarked abilty to suppress appetic. During some studies, patients woud reduce their daiy
energy itake by as much as 1,300 calories wike taking this druz ® In additon o is efects
on caloric nfake, sburamine alo stimultes metabolim and daily calorkc expenditure. A
single 10 m dose has been demonsirated to increase basal metabolc rate by up to 30%, an
effctht 5 minaed for i st s bor. This thermogeni acton s known  occar vl

system, muinly through the indiect ofbeta 3 receptor activation. With
Foggiy drug. we are specifially seeing a strong icrease in brown adipose tsue
themmgenesis (BAT), which is accompanied by body termperature increases of .5 — 1
degree Celsius.* Flevated body temperature i a good indicator that thermogenesis is being.
triggered, which you may recall as one of the key things we are looking for when taking
clenbuterol

“To geta beter idea of exactly how well sbutramine hydrochloride works, we refer to sone:
of the clical studies on this agentOre investigation was condcted at the Kansas
Foundation for Clinical Pharmacology in 2001. Here, a group of 322 obese patients were
given either 20 mg of sibutramine or placebo once daily for 24 weeks. By the conclusion of
this study, 42% of patients in the sbutramine group lost 5% or more of their inial body
weight, while 12% noticed a 10% or greater loss in body weight. Sibutramine was also
associated wih signiicant inprovemerts in serum trigyceride and HDL chokesierol keveks,

i were diplying poor ke at T ormetof e s Anoter detkd metpton
was completed in China by the Depariment of Endocrinology for Rujin Hospital this same
year, and imvolved giving only 10 mg per day of sburamine o a goup of 120 men and
women®! This faired with patients los 15
pounds by the 24th week of use.

History:

Sibutranine hydrochlorile received Food and Drug Adminitration approval for sake as a
prescription. weigh-loss agent in 1998, It was developed and murketed by Abbott
Laboratories, which sok the drug on the U.S. market under the brand rame Meridi, The
company ako sokd the drug in many inemational markets under the name Reducti
Sibutramine enioved onlv a limited neriod of sales in the U.S.. as it was removed from the.




murket in October 2010 under FDA pressre, citing an increased incidence of adverse
cardiovascular events. Abbott has since ako wilkdrawn sibutranine from muny markets
worklwide. Note that sbutramine remains chassifed as a schedue 1V controlled substance in
the Unied States.

How Supplied:

Sbutranine hydrochioride s most conmonly supplied in capsules of 5 mg, 10 mg. and 15
e

s a

Sbutranine hydrochloride s a centrally-acting serotorin-norepincphrine reuptake nhbitor
structrally rebted to anphetamine. It is chemically a racemic mixure of (+) and (-)

enantioners  of  I-(d-chlorophenyl)} NN-dimethyka-(2-  methylpropyl)-
cychobuanemethanamine

“The most common side effeet with shbutramine i an increase in blood pressure, a rat that
contraindicates s use in patents with high blood pressure or other cardiovascular isues.
Other common side effects inchude dry mouth, sleeplessness, iiabily, back pain, stomach
wpset, and constipaton, all of which fend {0 becone reduced in magnitude as the wer
becones aceusiomed {o the drug Sibutranine hydrochoride shoud be discontinied

nmedinely ifany of the more serious side eflcts o symptoms of oxicy occu, inchding

e, ks x b fiaing, i deression, High v e i, o, o

Note tha increased s has pronpied the
removal ot product fom most mvkets, I o longer coneilered & o prodiet by
many standards.

Administration:

Sibutramine hydrochioride i used for the management of obesity, inchxling weight loss and
muintenence, and shoukd be used in conjunction with a reduced-calori dict. This drug has
been used with patients who have additonal weight-rebted rsk factors incheling controlled
hypertension, diabetes, and dyslpidenia (high chokesterol). The recommended siarting
dosage for most patents is 10 mg once daiy, which (o be adjusted upwards o 15 mg afier
4 wecks if weight Joss has not been suffcienly iniited. Higher doses are wuall not
recommended.

Availability:

“This drug i subject to limited avaikbily folowing an FDA supported recall in the Unied
States, and subsequently its removal ffom many other intermatioral markets for safety
reasons.

Zaditen® (ketotifen fumarate)

Description:

Ketotifen is an antihistamine drug that is used for the treatment of general allergy sympton,
certain allergic conditions (including conjunctiit), and the managenent of asthma. When
used for asthm, the drug is not regarded as effective for treating an inmediate attack (it s
not a rapid bronchodilator). Instead, over time its use is associated with a reduction in the:
fiequency, duration, and severky ofatacks. It s uually pm:ch as a way to increase the

‘medications. Likewise, will usually wppknfm an
existing asthna medication program, and not replace the prescribing of immedite resc
devices such s an asthia inhaler or nebulier.

PO

vt o el it U1 nase




s s e W) Syl U] g Ui 11 (o &
property that Tts second and very unique mode
of action, however, makes it useful i the treatment asth. Ketotien firmarate increases the
concentration of beta-adrenergic receptors in e body (especialy beta-2 receptors). Drugs
that stimulate beta-2 receptors are conmonly prescribed as_bronchodiators, wsed to
u: hng= ‘and couner by asthma. Whike potentially
Scacious 2l ot ot perase the ey
oFihe bodyt dgs of e be o s

“The bea-2 receplor preguiating propertis of ketotfen firarate uke this drug of nerest
o the bodybuikling and athletc communitis. This & due o the srong roe of the beta-2
Teceplor in supporting ft oss. Alhough not a sirong fi loss compound by iself, when taken
wilh a bela-2 agonist themogenic ke cknbuerol, ketotien fimarate may icrease
themmgenic potency and noticeably extend the window of active polysis. Clenbuterol and
other befa-2 agonisis nomall have a limited duration of usefliness here because beta-2-
adrenengi receptors decrease in mrber wilh regular stimulation. Within several weeks of
iniating therapy with such a drug, it uually begins to ditminish in effectiveness. Kefotifen may
exten this time period consilerably.

“The abilty of ketofifen to potentire the efiets of beta-2 agonist drugs has been
demonstrated in a marber al stuies. For exanpl, one study published in 1990
demonstrated that when etoin and clrbuterol were taken together, there was a

cant increase in betaa-drenergic receplor density compared to the use of ckrbuterol
alone, which again decreases beta adrcmccpwr density faily quickly. 2 Other studies with
sabuanol (abo referred 10 generically as abuterol) showed that beta_ adrenoceptor
downregulation caused by long-term use of this beta-adrenergic agent coud be rapidly
reversed with as litke as 2mg of ketotifen firmarate per day. %

History:

Ketotifn was globalized as a prescription medication by Novarts. It i presertly prescribed
or alleries, allergic condiions, and (most conmmonly) the mamagennent of asthma in more
than three-dozen countries around the workl. The most widely avaikble brand rame &
Novarts® Zaditen, which i sokl throughout most parts of Europe and Asi. In addition to
generic forms of the medication, dozens of other brand names can be found in many diffrent
markets as well. Kelotifn fiararate & approved for sak in the United States, but curently
only as an ophiaic anti-allergy soktion (Zaditor), not an oral allergy/asthima medication.
“The dosage of ketotifen fiararate in this produet s ako t00 low for it to be considered useful
for any other (off label) purpose. Given the ready availbily of ketotifn firmrate in other
couris, the drug i easiy diverted for black murket sake. As of now, it is not extremely
popubar wilh bodybuilers and athlets.

“The UK guidelines on the clical marnagement of asthima consider etotin to be nefieetive
for the managenent of this discase. There is admittedly conficting data on the potential
usefilness of ketotfen fimarate for tis pupose, wilh some studies reporting positie resuls
and others showing an insignificant efict. A thorough review of the data published on the
Cochrane Database of systeratic Reviews in 2004 conchled that it appeared to have some:
wsefiiness i controling asthma and wheezing in many chiren, but the variabily of the
disease and response 10 the drug meant that these positive resuls coukl not be generalized
for all astha patients **

‘How Suppli

Ketotifn firmarate is most commonly supplied in tabiets of Img. This dosage is wsully
expressed inferms of the base, so cach tablet actuall contains 1.38mg of kefotifen fmnrat.

Structural Charactes

Ketotien farae & sl isarkes H gk, ath s, and bt
agen. It ks the chemical desigmtion 4-(1-Methyl4-piperdyiidene-4Hbenzo
[&leycohepal12-blpee1-GHy o e

Side Effeets:

Comnon side effects inchude dry mouth, appetite stimuation, weisht g, diziness, CNS



stimuation, and drowsiness. These side cffécts are all commonly associated with strong
antiistamine conpounds. In rare cases severe allrgic reaction on the skin or a wimry
bladder inflmmrution calked cystis may ocaur.

When used to reduce the frequency, duraton, and severity of asthn atacks, ketofifen
fimarte it at a dosage of 1mg e pr day (2 o). IFecessry
may be increased 10 a day (4mg tota). Bodybuiders and
it will commmoniy ke 4 dosge of | twice per day (e o o e (o el e
of preventing receptor downregalation with clenbuerol or other bea-agonists. This may
allow an indivdual to obtain a strong thermogenic effect from, and run longer cycles wih,
beta-2 agonit drugs. Note that given its abilty to increase drug sensiivitythe dosage of
beta-2 agonist medications may need to be reduced upon ketotifen fumnrate administration.

Availability:
Ketotifen fumarate is widely available, and s sold under numerous brand names in nany

countries. Large scale counterfeiing of this medication s curently not known to be a
problem.

Fat Loss Agents - Thyroid

Cytomel® (liothyronine sodium)

hormone. It specilly
consists of the L-isomer of the maual thyroid hormone triodothyronine (T3). Thyroid
Ix)mm\css(nmhv.cbasa esbole i, and e imobed wih mry cxh fctors
metabolsm L used medically to
treat hypovhymuism a condiion where the \ﬂyrod sl docs ot procucs sfcen kvck
of thyroid hormor wih a prof
T4, & TSHD. and iy it Kl sympton g o of ey churgy we@u
gain, i Joss, and changes in skin texture. T3 is the most active thyroid hormone in the
body, and consequertly fothyronine sodium s considered to be a more potent thyroid
medication than levothyroxine sodium (T4).

Bodybuiders and athletes are attracted to lothyronine sodium for is ablty to increase
metabolism and support the breakdown of body fat. Most ofien uiized during contest
pmpamlnn or periods of"cmm_i the dmg s usally said to significantly aid in the b&e of
than wou oss.
Tn this end, the drug is also commonly \sed in conjunction with other fat loss agents :uch as
human growth hormone or beta agonists. Some users ako ascrbe an abily of thyroid
homones like liothyronine sodium o increase the anabolic efféct of steroids. Whi intheory
these drugs may support the greater utlization of protein and carbohydrates for muscle
gowth, they are not widely proven or accepted for ths purpose.

“The first medication tht inchued T3 was techrically a thyroid extract, fist given to a patient

skin associated wi in 1891.%% Natural thyroid
extracts contained therapeutically viable levels of the thyrox! hormones T3 and T4, and were:
widely used in medical practice for more than 60 years. In the 19505, however, these drugs
slowly start giving way 10 new synthetic thyroid medications, namely fothyronine sodium and
levothyroxine sodim, which were consistent in dosage and effect, and more desiable o
consumes than prepared animul extracts. Akhough othyronine sodium and levothyroxine
sodium are both widely available in the U.S. and abroad to this day, fothyronine retains a




signiantly smallr porton of the gobalthyro market, Give 5 more poent and fast actng
efiet, howeer, othyronine sodim rereins  popular thyroid drug with bodybuilders and
athetes. Cytomel® is the most recognized trade mame: for the drug in the UsS, where it &
presently sold under the King Phammceuticals brand reae.

‘How Supplied:

Liothyronine sodium & most communly supplied in oral tablets of 5 meg. 25 g, and 50
g

s a .

Liothyronine sodium s a sythetic form of T3 thyroid hormone. It has the chemical
designation kyrosineo-(4- hydroxy-3-iodophenyl)-3,3-diodo- monosodiumsalt.

Warnings:

FDA requires the following black box waming acconpany prescription fothyronine sodium
products sokd in the U.S.: “Drugs with thyroid hormone activiy, alone or together with other
therapeutic agents, have been used for the treatment of obesity. In euthyroid patients, doses
‘within the range of daiy hormonal requirements are ineflctive for weight reduction. Larger
doses may produce serious or even lfé-threatening manifestations of toxicity, particulrly
when given in association with synpathomimetic amines such as those used for their
anorectic effects.”

ide Effects:

Side effects are gencrally associted with overdosage, and may include headache, iiabilty,
nenvousness,  sweating, iegibr heartbeat, increased bowel moilfy, or menstnal
e Overdosa: ey ako e shock, a wmy agrate or g g o
congestive heart fikre. Ct

wih ratural thyroid hormones
in the bodyThe occurence of overexposure-linked side cficts s normall cause to
i T e et

may be I treatening.
Administration:

When used to treat mikd 825 meg
daiy. The daily dosage then rmay be: pitket by o more than 25 meg every 110 2 weeks.
“The established mainterance dose is uuall 25-75 meg per day. Once a day admintration
ofthe flldaiy dose is usuall recommended. Akhough othyronine sodium i fst acting, s
effets may persist inthe body for several days afler discontinance.

The i et e sodium o aceekerate
it Joss imohes iating its use with a dosage of 25 meg per day. This dosage may be
increased by 25 meg every 4 10 7 days, usually reaching a maximum of o more than 75 meg
per day. AS in a medical setting. the intent of this slow buiklup i to help the body become
adjust to the increasing thyroid homne levels, and avoid sudden changes that may iniate
side effects.

Cyeles of othyronine sodiu usually st no longer than 6 weeks, and administration of the
drug should not be halted abrupty. Instead, it is discontinoed in the same slow maner in
‘which it was inifated. This usually ental reducing the dosage by 25 meg every 4 to 7 days
“This tapering is done 5o that the body has time to readjust its endogenous bomone
producton at the conclusion of therapy, and to avoid the orset ofside effects

Availability:

Liothyronine s an okl and widely prescribed medication. It can be found readily in most
arcas of the workd, and i sokd in a varety of diferent brand and generic forms.
Counterfeiing i not a brge-scake problem It is important o note than one shoud never
purchase an injectable form of this drug These are generally used as emergency oom
products only, with potentially very dangerous side effects if misused.



Synthroid® (levothyroxine sodium)

Descriptio

Levothyroxine sodium is a synthetically manufactured form of the ratural thyroid hormone:
tetriodothyronine (T-4). Thyroid hormones are prinriy responsibke for regubting the
body's metaboli rate, and phy a vial rok in the body’s uilization of protein, fi, and
carbohycrates. Levothyroxine sodium is used medically to treat cases of hypothyroidism,
which s characterized by insufficient natural production of thyroid hormones. This may
manifstiselfwith a rurber of syrptoms incluing loss ofenergy,kthargy, weight g, b
loss, and changes in skin texure. Levotiyroxine sodim & consilered a_ skow-acting
medication, and may take up t0 4 to 6 weeks before fll therapetic kvels are reached n the
blood. It i ako the most commonly prescribed thyrokl medication in the workl, and &
considered to be the standard form of reatment for most cases of ypothyroidism.

he acton ffevolyosin odien s vy s o st of b pur thyoid prepaton
sodim). Cytomel® is n structre, however, beinga

synlh:ll form of the thyroid hormone trodothyrorine (1-3). Ahealthy ndividal with have
sufficient leves of both T-3 and -4 thyroid hormones present i their body. T-3 is
considered the priary active form of thyroid hormone, whie T4 serves mainly as 4 reserve
for T3, exerting most ofis metabolc actviy via comersion to T3 in peripheral tissues. T3 s
reganded as aving an efct & rougly four (s stonger tan et of T4 on a
Likewse, C sidered to be  more potent form of

thyroid medication, both with regard to activty g pol«.mml

Levothyroxine sodien i valued by many drug-using athletes and bodybuiklers for is abilty
1o stimulate the metabolc rate and support the breakdown of body ft stores. It & wually
taken during a period of caloric restriction (“cutting”), when the individual s focused on ft
Joss or increasing muscle defiiion. It s offen thought that the wse of thyroid drugs can
support ft loss at a higher kevel of caloric itake than would otherwise be possble without
the drugs, adding to their perceived value among the commuies. Aabolc steroids are
generally used in conjunction wih these hormones, and many believe that the metabolsm
boosting effcct of these drugs may produce faster gains in muscle mass. The drugs, however,
have yet o be widely proven or accepted for this pupose.
History:
Levothyroxine sodium was the first synthetic thyroid medication to be sok in the ULS., and
was first introduced to market in 1955 by Flint Laboratories as Synthroid. The drug has a
fong history of therapeutic use in the U.S. and intemationally, and for decades has been the
most widely prescribed medication for the treatment of hypothyroid. The Synthroid brand
as historicall been the most successiil, wit fizres mnlng that i retained 85% of total
$600 millon in s Inthe bodybuikiing
and athete communies, hovever, the B acing and more powert drg Cytomed
(iothyronine sodium) is most popur. Since Synthroid i weaker and slower acting, afhetes
necd to take the drug for a longer duration to achieve siniar resuls.

“The Synhroid brand iself has a long and at tim:s controversial history.* For many years
afier is inception by Flnt Laboratories, Synhroid enjoyed a vitual monopoly on the
levothyroxine sodiun market. Generic medications finally began taking a krge share of
evothyroxine sodin sales going i (0 the 1980s. In response, Fint Laboratoris finded a
study at the University of Calforna in 1986 which attempted (o demonstrate that Synthroid
had a higher therapeutic value than ts generic couterparts, The study was conplted in
1990, and, in fact, proved that the generic drugs had equal efficacy to Synthroid 7 Flint
exercised a chuse in s contract requiring conpany approval before the wniversity couk
publish is sudy. A legal battl over s publiation ensued. Even afie Fint Laboratories was
sold to Boots, and thereafier Boots sokd to Knoll, publication of the study was vigorously
opposed. It was eventualy ordered into publcation in 1997. A class action kwsuit folowed,
alleging tha misconduct over the publication and marketing chims forced consuers to pay
210 3 times more for a brand name drg than an equivakent. generic counterpart. Knoll
eventualy settled for $135 milion.



How S

vothyroxine sodium is most commonly supplied in oral tablets of 25 meg50 meg 75 meg,
100 mch, 125 meg, 150 meg. 200 meg, and 300 meg

Structural Characteristics:

Levothyroxine sodium s a synihetic form of T4 thyroid hormone, It has the chemical
designation L-3,3'5,5'- tetraiodothyronine sodium sa.

Warnings

FDA requies that the following black box. waming accompany preseription liothyronine
sodium produets sokd n the U.S. “Thyroid hormoncs, inchling kevothyroxine sodium cither
alone or with other therapeutic agents, shoukd not be used for the treatment of obesity or for
weight los. In cuthyroid patieis, doses withi the range of daily hormoral requirements are

ieictve for g rchcion Ly does rmny produce s or v e et

xicity, par
suchaas those lwl o e norccte otsr

Side Effects:

Skl effcts are h and may . iiabily

nenvousness, sweating, iregubr mum increased bowel motiy, or menstrual

iregularites, Overdosage may also induce shock, and may aggravate o trigeer angia or

congestive heart filure. Chronic.overexposure 1o kevothyroxine sodium will produce
" ith or

hormones in the body. f ide effects is
o immeditely reduce or discontinue therapy wilh levothyroxine sodium. Acute massive
overdose may be l: threatening.

Administration:

When used to treat mid o moderate hypothyroidism, the average replacenent dose of
Jevothyroxine sodium is approxintely 1.7 megke/day. This equates to 100-125 meg(ay
per day for a 154 adui. The flltherapeutic dose ray be given fiom the onset of therapy in
otherwise healthy aduit patients. Note that due to the long hallfe of levothyroxine, the peak
therapeutic effect at a given dose may not be achieved for 4 to 6 weeks.

When used (ofi-kbel) to accckrate it loss by bodybuikders and athetes, the typica
protocol involves skow buidup of the dosage so that the body has ample tim o adjust to the
changing thyroid homone kevels. An individual il gencrally start with a low dosage of 25-
50 meg. and will sowly increase the amount 25-50 g each day or two. The fial dosage
villustally be i the range of 100-150 meg, and wil rarely exceed 250 meg. It i inportant
o remember that thyrokd drugs are strong medicatons wih significant side effect potential
Cautious indivichals will be sure ot to use excessive amounts of levothyroxine sodim, nor
contine treatment for longer than cight weks. It s also generally advised to ako reduce the
Syntiroid dosage gadually a the conchsion of each cycke. Thi i ually acconplhed by
dropping the dosage by 25 meg every second or third day: The focus here, again, s to hefp
avoid any sudden change in hormone levels that might otherwise trigeer side effects. Noe
that due 10 the skow acting matue of kevothyroxine sodium, it may take several wecks or
longer forthe active drug fo be fly elimimted from the body.

Availability:
Although levothyroxine sodium i  widely munufictured drug, it is not as conmon on the

black market as the stronger thyrokd drugg Cytomel®, Large scale counterfiting does not
appear (0 be a problem.

Fatloss Agents - Other



NP (2,4-Dinitrophenol)

Descriptio

DNP i one of the most controversialdrugs i use by bodybuiders. This agent s ot sokd or
Fam e myuber i e o at st bt s oty vl a5 sl
chemical iswedasani

for pholographic d:velﬂnnmm asa fingeide, in wood mswxe Kt prevent rottng,
and as an insecticide. It s technically chassifiod as a poison. Alhough quite incongruous wilh
this st of sirong industrialchemical uses, this chemical was sold during the era of patent
medicine as a dit drug for humans, It s this property of dinirophenol that remains of ferest
o some bodybuiders today.

D eight loss thereby murkedly
increasing the metabolk rate and body temperature . Whie this i an extremely effective way
of producing rapid weight loss, there seems to be no ceiling to NP’ tenperature increasing
ct. Herein s pertups its most dangerous tai; i may allow body temperature o ise to
level that can be dannging, even fital Wiiter Carl Malnberg made perhups one of the
carliest and most fimous quotes about this danger back in the 19305 when he told of a
physician who was "lierally cooked o death" from using i. This was fr from an sokted
case, and deaths associted with DNP have continued over the decades. For example, a
recent highly publeized story concers a mun that died on Long Isknd, NY in 2001 afier
taking DNP for only four days. The dose wsed was reported 1o be 600 m per day, just
three 200 mg capsuks.

History:

“The fit-loss properties of DNP were reportedly fist noticed during Workd War I, when
overweight men working with DNP in runitions plants started losing substantil amounts of
weight It did not take very long for this chemmical to be ientified as the cause. Soon afie, it
was packaged as a drug product, By 1935, more than 100,000 Americans had already wsed
“patent medicine” remedies that inchced DN In fict, DNP was the first synthetic drug that
was ever used for weightreducton in this country. Whi it was avaikable, it was being widely
advertised as a new, saft, and effecive way to get thin. Popular brand names for DNP
inchxded Dinrio, Nitromet, Dinirenal and Alpha Dinitrophenol. At the peak of DNP's
populriy,the drug could be found in pharmacies al across the country:

‘Whilk the drug may have worked for the intended purpose, it was also introduced at a time
before government review and approval of drug saféty. In this regard DNP had some very
strong shortcomings, and i didi'ttake long for reports of side effécts to begin pouring in.
Ore such incident imohved a dozen women in Califomia who were tenporariy biinded by
the drug. Numerous reports of DNP-liked cataracts began coming in fom as fr away as
France and ltaly: It was said to be happening with doses as litle as 100 mg daily when taken
for long periods. Reports of more serious injury, even death, ffom DNP use followed. With
such highly unfivorable safety reports, the drug was soon pulled. By 1938 it was off the
murket for good. It has never retured as a medicine for human or animal consunption. Even
S0, reports of death associated with DNP use contine to this day.

Author's Note: I was hesitant o even inchxle a profik of dinrophenol in this book, for fear
it might entce someone who otherwise may not have known about it t0 use i. But umately
1 decided it woukd be better to inchue the historical informuton about the drug The e
story of DNP i a scary onc and needs to be remembered. Bodybuilers must understand
that the reemergence of uxlergroux] DNP in the lte 1990s was not a revohtionary new
achievement in fit loss, but a scary repition of one of the biggest mistakes of the patent
medicine era. I s a drug from a time when an uregubted market was allowing dangerous
chemicals fike this o harmthe publi. The Food and Drug Administration (FDA) exits today
o protect the public fom such scerarios. Almost all experts today agree that DNP i a
dangerous drug, and i not recormended for weight loss

How Supplied:

DNP is not suplied in a form prepared for human or veterinary consumotion. It i avaible




as a research or industrial cherrical only.

Structural Characteristics:

DNP (24-Diirophenol) i a cellar metabolic poison with the chemical designation 1-
hycroxy-2,4-dinirobenzene.
Side Effects:

“There are many. fi ted with DNP s ic heart ate,
increased breathing rate, nausea, clevated body temperature, insommia, profise sweating,
rash, skin lesions, decreased whie blood cell count, cataracts, coma, and death

DNP i not approved for use in humans. Prescribing guidelines are wavaikabie. A comon
dose used among bodybuiders i reportedly 2me per kg of bodyweight per day. This
calcultes to-a dosage of 200 me per day for a person of approximutely 220 pounds of
bodyweight. Note that this population tends 1o retain more ean muscle mass than the
average (sedentary) person of the same bodyweight, which may substantially altr the resuls
and side effects of a given dosage. Admitedly, fat loss due to DNP use i highly rapid and

extreme, with some people losing as much as 5 to 1 pound of ft weight per day. This can
equate 10 a drop of 15 or 20 pounds in only a few weeks. Given the high risks assocted
with DNP use, however, it i usually taken for only a few weeks at a time. The strong
incidence of side effects s akso regarded as an indicator that the drug should be discontinued
immediately. Note that most experts regard DNP as a drug with infierent dangers that far

outweigh s potential benefis.

g

Availabil

DNP is ot avaikble as a human or veterimary medication in any part of the work.
Availbilty of products intended for huran use is entirely in the underground reaim, where
produxs, dosages, and safty are not the subject of government approval.

Lipostabil N (phosphatidylcholine/sodium deoxycholate)

Descripti

Lipostabil N is an infectable medication that contains phosphatidykcholine (PPC), a mtural
hospiiid. Sodi deonciobte (o bl sl ko addd (arongoer ) o

iize PPC in water. It was originally developed as an intravenous soktion for the
nproveners of scnm s, edcton of bl pace. nprovig e ks, and e
prevention o treatment of blood vessel blockages by fit partcles (t embolism). It &
approved as an intravenous drug in 2 muber of countries, mainly in Europe. Lipostabil has
also had a very popuar off-label use over the past several years, ramely as a localizd fit
Joss agent. Clines in many areas of the workd inchxling Braz, Europe, and the United States
have actually marketed this as a nonsurgial allemative 1o Eposuction. In recent years,
bodybuilers have been paying some attention to this drug as well using it as a cuting or
fnishing agert.

“The mechanism behind Lipostabil's fpolytic (fat Joss promoting) effet is wique. Upon
injection, the soluton acts as a detergent, causing nonspeciic lysis (breakdown) of cell
membranes. % The bike salt sodium deoxycholate is actually believed to play an important
roke here, and is thercfore considered an active constiuent of Lipostabil or the coniext of
this profi (i is normally considered an inactive ingredien). During this process the fitty
acids stored in the cell membrane are released, which includes arachidonic ackl. This wil
trigger the inflrmutory cascade, benefiing lpolysis (the infamatory system can be a
powerful remodeler of body composiion) bu akso causing umvekcom pain and sweling.
Phosphatidylcholin iselfalso triggers the release of ipases used in the removal of . All
of this works together to dismantle ocalized ft stores, which are removed v the liver in the
formof gal acids



History:

Lipostabil first appeared as a medication during the 19505. Although not approved for
prescripton use in the UsS., it is approved for medical use in a marber of other counries.
“The most popuar brand nam is Liposiabil N by Natterman, akthough i & also founl as
Lipostabil Forte and siply as Lipostabil The applcation of this drug for it loss s generally
viewed as an “off bel” wse of the medication, akhough it wnloubtedly remirs a highly
popubr fictor i is sakes. Some doctors do belive that using Lipostabil for cosmetic
‘purposes is controversial, and adise against using it for cosmeti reasons, When you look at
the available data, however,is safety profik appears to be admittedly very hight Lipostabil
T been widely used as an ntravenous drug for more than 40 years, and has displayed very
e clinially signiicant side effecs during that time. Injecting the same drug subeutaneously
s ot likely 1o present any significan new or serous risks to the patient.

‘Network Lipolyss (an organization of some 350 doctors workiwide tha supports this use of
Lipostabil) reports over 18,000 cosmeti treatments without wexpected adverse eves.
Addionally, Dr. Hasengschwandioer, the medical director of the Austran clinc Therapy
Centre Bad Loefekden, has reported on biliubin and gamma ghtamy] transferases (markers
of lver stress) vaes affer subeutancous Lipostabil use, ™ to see if this new method of fit

remdeling is causing fver strain. The resuls were in fine with IV use, showing no abnormal
change in these values. Although we do not have a great deal of data on this off-kbel use of
Lipostabil, what can be found & generally very posiie, and suggesis this drug (or maural
drug, if you wil) is quite safe. Lipostabil is presenly sokl in Germany, Spain, ltaly, Czech
Republc, Hong Kong, and South Affca

How Supplied:

Lipostabil s most upplid in

Structural Characteristics:

“The primary active ingredients in Lipostabil are phosphatdykcholine (phosphatidykNt-
rimethylthanokamine) and sodium deoxycholate (chokan-24-oic ackl, 3,12-diydroxy-,
monosodivm sa).

Side Effects:

Potential side effects associted with subcutaneous Lipostabil ijections inchude localized
swolling, redness of the skin, buming. pain, tendemess, and bruising. Systemic side effects
are reported napproinely 3% of usrsand oy chde e, s, dizes,ad
intermensinal blcding 1

Administration:

“The typical practice for using this drug o promote localized it Joss imvolves a serkes of

us injectons. A total dosage of 1250-2500 mg is ofien used, which equates to
25-50 mL of ijectable soktion. This dosage is divided into 20 or more separate sraler
injections. These are spaced throughout the problenatic area (quite commonly the
abdominals or thighs), and are all given during the same offie vist or application period. The
drug i not adminisered on a daiy bas’s.

Lipostabil njections usually cause a sigifcant amount of inflarration i th area, which
take a week or bonger to flly subside. When the nflmation does subside, howeer, it
usually unveis a noticeable ambunt of ft loss. In a clinical setting, this procedure i ofien
repeated a few times, 50 as (0 scuipt the area and achieve the desired level of i reduction.
“The cumrent gilelnes set forth by Network Lipolysis cal for an S-week break between
treatment periods. When taken ouside of a cncal setting, i is usually advised to apply the
st course at a mch ower dosage in order to judge idividual sensiiviy to the drug: Some:
find it siply 100 painful to use, whik others seem 1o tokerate the whole proceduue extremely
well

As for the ultimate question of how well it works, it i difficut to give exact umbers, as few
clinical studies have been conducted on this use of the drug. The anccdotal feedback is
ed. Manv neonke who trv it renort positive results. narticularly for the removal of those



last stubborn areas of fat inerfering wilh muscle definiion. There do not seem to be many
reports of dramutic weight Joss, however, nor does it seem to be the “phammceutical
posuction” that some clincs deserbe i 1o be. Regardiess, the reports of visble

improvenents in fit oss and muscle definiion are consistent and conpeling enough to be
‘given eredi. For those extremely overweight, his product is notikely to perform well, bt as
a finishing touch it rmy bokd vahe:

Availability:
Lipostabil i not a controlled drug i the ULS. or Europe, and as such i fily easy to obtain

on the black market or via mail order drug ditrbutors. “Mesotherapy” clincs seling
procedures with Lipostabil are ako firly common.

Growth Hormones & Related

Geref® (sermorelin acetate)

Description:

Sermorelin i a synthetic analog of endogenous growth hormone-releasing hormone (GHRH

or GRF). Sermorelin s a portion of this polypeptde hormone, specifically consisting of the

529 of s 44 amino acid structure. As it name states very clarly,the biologicalactiviy of

GHRH i to stimate the synhesis of growth hormone, which oceurs in the piita

Studies ave shown. howeer, that the GHRH peptde can be partly tnicated wibou

sacrificing its GH stimulating ability. "2 29NH2) was developed based on this mmd\, and

shares the full biokogical activity of GHRH with regard o increasing the endogenous

production of growh hormone. Based on s siructure and action, sermorelin i clssified as a
(GHRF) or G

Sermorelin, as an acetate sa i used in clincal medicine for two primry applications. The
fistis to diaghose pitiary deficency:. The procedure involves measuring the serum growth
homone response over a 1-2 hour window following a singke 1V infision of semmreln
acetate.”® An intact hypothalamo- pituitary-growth-hormone axis should yield a predictable
increase inthe GH level. The second common medical application i the treatment of growth
bomne deficiency in chiklren. As with recorbinant growth hormone medications (tHGH,
somtropin), sermorelin acetate can provide the benefis of sustained elevations in GH,
including enhanced IGF-1 (Insulin-like Growth Factor) output and increased linear height.
Sermorelin i a very speciflc acting drug, and has no efiet on prokctin, LH, FSH, insulin,
cortisol, ghcose, gheagon, or thyroid hormone levels. ™ This akso kends to is therapeutic
potential

Athltes are interested in sermorelin acetate for the same reasons they use reconbinant
hunan growh hormone. Among other things, growth hormone hes- anabolic and anti-
catabolic properties. An ekvated GH level may support new muscle tissue growth, and ako
enbance strength, energy levels, and comective tissues. GH i also a potent moduator of fit
Joss. The physique- and performance-enhancing properties of growth hormone are widely
acocpted by the bodsbuldig and conpethe ailktc commaes, sch that HGH

populr. has a much shorter history ofuse,
it sbwly ining acceptance among the community s a viable alermative to ow dose
rowth hormone ijections. It i alo presetly popular in ant-aging medicine, where again it
serves as an allemative to growth hormone in the treatment of age-rekted GH defiiency
(‘somatopause’).

‘When comparing thi drug to recombinart huan growth hormone, sermoreiin acetate does
appear to be k ndions. Du fewer
patients on average seem {0 respond favorably to therapy in contrast to somatropin, and for
ﬁnsemdmspmmenmmmanmksspmmmced’%sm )[woukiben
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bave found that sermorelin acetate can result in significant increases in height velocity in
children with GH deficiency. "7 Furthermore, these improvements seem to be well sustained
afier one year of therapy. ™ ™ Antibodies to GHRH do develop in some patients during.
extended therapy, and may impair the potency of the drug. 7' The fill biological rekevance of
his antibody reaction, however, remains unciar.

Sermorelin is approved in the United States for the treatment of GH deficiency
children only. Prolonged studies treating adults with sonmtopause are kicking. One
investigation looked at the effcts of 2 mg semwrelin acetate per day for 6 weeks ina group
of eleven healthy elderly men (aged 64 to 76) with low circulating IGF-1 levels.”!! Various
measures of body conposition and performance were recorded at the beginning and end of
the study. As a result of treatment, there was a significant increase in noctumal GH output,
area under peak GH rekase, and GH peak anplide. This was accompanied by
improvemens in certain measures of srength and endurance inchuding pright row, shoulder
press. and abdominal crunch. Many other measures did not reach statitial significance,
bowever, which may reflect study limiations such as sl popuation sizes and a short
duration of intake.

Another investgation looked at the effeets of semmorelin acetate in a growp of HIV+ men
with lipodystrophy. 7' HIV' lipodystrophy tends to be characterized by the abnormal
istrbution of at el and suppressed kevels of growth hormone. During this ivestgation, 31
menaged 18 to 60 years were given | mg of sermorelin acetate or placebo by subcutaneous
injection twice daiy for 12 weeks. The primary ouicome of the study was a sigificant
increase in serum IGF-1 in the sermorelin acetate group (104 ng/ml_ vs 6 ng/mL). This was
acconpanied by a fivorable increase i kean body mass (+9 kg vs -.3 kg) and decreas
visceral and subcutaneous fit. Sermorelin acetate was welltokerated, and did not resu in
any change in other health markers inchuding blood pressure, cholesterol, triglycerides,
insulin, or hermglobin. None of he participanis discontined therapy due to sile efects.

Sermorelin acetate coukd be viewed as offering a therapeutic advantage over reconbinnt
gowth hormone in some cases, inthat it is ks likely to resultin GH excess. This i due to the
Bot tat i reles on the bodys own hormone synthesis instead of exogenous
supplementation. Thus, normul IGE- 1 feedback nhibiton i ikely to help set a matural i to
the 713 As such, hormone levels ntrolled
‘with sermorelin acetate. Under nomal conditions, whike sermorelin wil produce significant
elevations in GH and 1GF-1, these levels shoukd not exceed the high end of the normal
range.”! Given this feature, sermorelin acetate may be a more comfortable option for some.
patients. Studics seem fo support this notion, finding nany of the same physical and
metabolc benefis of GH injections, wilhout reporting the same fsues wih insun resistance,
fid retention, or muscle pain.

History:

Sermorelin acetate was deveoped during the carly 19805, and approved for preseription
sale by the U.S. Food and Drug Administraion in 1997. It was introduce to market under
the brand name Geref Diagnostic by the ntermational biotechnologies fim Serono. As the
e pies, i vas primary deveboped 1 a deggosic ool I was specifaly wed or
in GH production. Given i

lexels, however, the drug was also approved by the FDA for the treatment of GH deficiency
in chidren. Geref was never widely prescribed, however, especilly for ses relting to
childhood GH deficency, where it was never able to conpete wilh somtropin. Serono
ulimately discontined the product in October 2008, citing supply ssues wilh the active
pharmaceutical ingredient.”!> This was the only company manufacturing sermorelin as a
commercial product in the United States, thus it is no longer avaiable as a stock phammcy
item The active material sermorelin acetate s still made by at least one licensed supplier,
however, so the drug remains available here as a compounded medicine.

‘How Suppli

Geref Diagnostc was supplied in anpules containing dry lyophized sermoreln acetate,
cquivakent 0 50 g of sermorclin. This was reconstuted with a sterie dikent (abo
supplied) before use. Generic conpounded versions of this medication typically contain
between 3.0 and 7.5 mg of dry hyophiized sermorelin acefate in a muli-dose vl
Reconstution before use s aso required.



Semrelin acetate is the acetate salt of a synthetic 29-amino acid peptide (GRF 1-29 NH
2) that ortesponds o the amino-termial scgnent of the m[uml)y occurring human growth
h GHRH) with 44 anis

Warnings

Sermorelin acctate shoukl be sed with care in epikptic patients. Obesity, uncorirolkd
hypothyroidism hyperglycemia, or clevated phasma fitty acids may inpair the effectiveness.
of sermoreln. Therapy shoukd be discontined in patients treated for chidhood GH
deficiency once the epiphyses have closed.

Side Effects:

“The most common sid efects to semrelin acetate therapy are inection site reactions such
as pain redness, and sweling. During clink spproily 17% of
patients. Less common sile effects i di

headache, rausea, vomiting. altered sense of taste, restlessness, and skepiness.

Administration:

When used medically for the treatment of idiopathic growih hormone defiiency i
prepubertal chiren with growth ik, sermorelin acetate & adminitered by subcutaneous
injection at a dosage of0.03 me per kg ofbody weight once a day at bedtime. Injection sites
should be rotated o avoid imiaton or the buklup of scar tissue. When used to evahate
piuiary capacity in aduks, a single inravenous infision of 1.0 megkg body weight &
adminitered in the moming afler an overmight fast This & folowed by 60-120 minutes of

unpling to measure pi

‘When used for physique- or givenby
bosameon oot 1 & npicaly dmiisred 4t 5 Ao of 02 0 0.5 me pr day
(200-500 mog), which is given before sleep. Studies, however, do suggest that this drug &5
more efféctive when given twie daify”!® Therfore, i s ofien preferred to divide the total
daily dosage o two applcationsone in the moming and one in the cvening Cyckes of
sermorelin acetate usualy st between 8 and 12 weeks. Some anfi-aging practifoners wil
prescribe the medication for much longer periods of time, however, and cyckes lasting 24-48
weeks are not uncommon The hope i that the extended muintenance of youhful gowth

Availability Trends:

Given is low firancial vale on global pharmaceutical markets, semrelin acefate i subject
o limited avaiibilfy workiwide. The preparations most commonly found diverted for
bodybuikling use inchide those mude by private conpounding pharmacies in the Urited
States, and those sold by gray market rescarch chemical supply compares.

‘Human Growth Hormone (somatropin)

Description:

As s rame suggests, human growth hormone is an important medistor of the human growth
e, s homone s prodicd endogenously by the aterior pitary gand,and oxits
at broad, and can be
separsed ino hree distint areas:bone, Ttalso supports
protein, carbohydrate, ipid, and mineral metabolism. it o s e gowth of
comective tissues. Allbough vial to early developrment, huan growth hormone s produced
thvoughout adulthood. Tts levels and biological ole declne with age, but contine to support
metabolism, muscl tisue growthmintenance, and the management (reduction) of adipose
tissue throughout . Somatropin specifcally descrbes pharmaceutical human growth
Toemone that wnc cunthecized wih the i of renhinant TINA fechnnbnay. Sovmsmni
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Tna medical setting, sortropin s used to help treat a varity of health condions. It is most
notably preserbed in cases of chilhood growth disorders that are characterized by
insuffcient growth hormone producton. While usually not filly correctiv, somtropin use &
offen capable of substantially increasing the fincar growth rate and overall height before
firther growth i halted in adolescence. This medication is aso sed to aceeerate growth in
chidren that were bom smalland fied o catch up by the age of two. Other uses include the
treatment of short bowel syndrome, erowth fire due to renal insuffciency, muscle wasting
associated with HIV infection, and adul growth bormone deficiency.

Somatropin is also sometimes prescribed to healthy men and women who are aging. Growth
hormone levels tend to decline as we get older, and many physicians believe that its

‘more youhfil fihe danage of aging. Given its
‘beneficial metabolic efiets on miscle mass, strength, energy, cell regeneration, and it loss,
there are many supporters of this use, even if hGH may not specifically retard the aging
process. Note that in order to prescribe hGH for adult homne deficiency in the USS., the
patient must have a diagnosed piitary discase or history of chidhood G deficiency. It &
specifially ilegal according to Federal knw to preseribe growth homone for any off-kbel
use, which includes anti-aging and bodybuikling purposes.”!?

Somutropin may be given by eilher subcutancous or ntramuseular njection. During clirical
studies, the phammcokinetc properties of somatropin following both methods of use were:
determined. When given by subeutancous inction, somatropin hes a siiar but moderately
igher level of bioavaibily (75% vs. 63%). The rate of drug metabolism following both
Toutes was alo very similar, with sormatropin displying a half i of approxintely 3.8 bours
and 4.9 hours affer subcutancous and ntramusculr injection, respectively. Baseline homone
Jeves are usually reached between 12 hours and 18 hours folowing njection, with the slower
times seen with ntramuscular use. Given the delayed rise in IGF-1 Jevels, however, which
can remain elevated 24 hous afier hGH injection, the metabolec activy of human growth
bomune will outast s actual evels in the body: Although drug absorption s acceptable by
both methods of scnerally regarded i

method of using somatropin.

specific analysis of sortropin activit shows a hormone with a diverse set of effecs. It is
anabolic to skeletal muscle, shown to increase both the size and uber of cells (processes
reemed 1 3 npenohy s Iprphsis, ety The bomeee sko s o e
fthe in. Somatropin
has a dnbe(am effect on carbohydrate metabolism, which means m l causes blood
sugar leves to rise (a process with ).
Somatropin oves e may induce a stte of ype-2 (s resistant) diabetes. This hormone
also suppors trighcerile hydrolysis in adipose tissue, and may reduce body fit siores.
Coinciding wilh this tends 10 be a reduction in serum choksterol. The drug ako tends o
redice levels of potassium, phosphorous, and sodium, and may cause a decrease in kvels of
the thyroid hommne triodothyrorine (T3). The ater efieet murks a reduction in thyroid-
supported metabolism, and can intrfere with the cfectiveness of extended therapy with
sonatropin.

Growh hommne has both direet and indireet effecs. On the dirct side, the hGH protein
ataches fo receplors in musce, bone, and adipose tissues, sending messages o support
anabolism and lipolyss (it lss). Growth hormone also diectly icreases ghaose synthesis
(ghconcogenesis) in the liver, and induces insuiin esistance by blocking is activty in target
el The et ffcts of grovth hormone ar sy meduied by ICF-1 (1l ke
‘rowth fictor), which i produced in the iver and vinually al other tsues in response 0

‘gowth hormone. IGF-1 & also amabolc 10 both muscie and bone, augenting growth
Tomore's actity: IGP1, hovweor abo fas efcts ot ae oy aragonite 6 gowth
homone T ek s ipogsniss (B o), e ghecs comurplin
and decreased ghconeogeness. The synergstic and antagoniss effects of these two

hommnes combine to form the character of hGH. Likewise, they alio dicate the effects of
somatropin adminitratio, which inchile the support fpolysk, icreased serum ghcose
leves, and reduced insuln sensitivity.

Somutropin s consilered to be a controversial anabolc and performance-enbanc
the realm of bodybuiking and athetics. The main issue of debate s the exact level of



polentzl benei 1S SUDSIANCE GAMeS. WIIK SLAKS WIN HIV- DAIeris 1 2 Wastng staie
tend 1o support potentilly sirong anabolic and antiatabolc propertis,  stuies
demonstrting e saeefcts ety b abitesare kg Dusng e 1980
alnge body e which may have
been filed by the high cost ofthe drug and its very e (“gowth hormone”), Tt was once
thought (0 be the most powerful anabolc substance you could buy. Today. recombinant
hunan growth hormone is much more affordable and readily obtained. Most experienced
individuels now tend to agree that it & the ft-loss-promoting propertes of sommropin that
are most obvious. The drug can support muscle growth, strength gains, and increased athletc
performunce, but s effcts are generally mikler than those of anabolic/androgenc steroils.
For a highly advanced athcte or bodybuiler, however, sortropin can help push body and
performance firther than might have been possile with steroids alore.

History:

“The first hunan growth homone preparations to be used in medicine were made fom
piutary extracts of huran origin. These are now commonly refered to as cadaver growth
bommne preparations. Approximately | me of hGH (a 1 day dose) coukl be obtained fiom
cach cadaver. The first successfil treatment with hunan cadaver GH was reported in
1958.71% Soon affer these medicines were infroduced to market, and were sold in the U.S.
il 1985, The Food and Drug Adminitration barned then that year afier they bad been
linked to the development of Creutzfekit-Jakob’s discase (CID), a highly degencrative and
ulimately fital brain disorder, in a mamber of patinis. The discase can be transmited from
one person to another unxder exceptional cirunstances (usually blood transfision or orgn
imphtatin are inohed), and vas ksl caus by e excton of HGH fom inkced
cadavers. CID has a very slo nywhere from 4
10 30 years aflr therapy with growth hormone Pt origin.As of 2004 estinates, at
Jeast 26 patients tha received cadaver GH drugs in the Unied States have been dignosed
with the disease.”"? The overall incidence of this disease is less than 1%, as approximately
6,000 pat o have received

he FDA approvedthe fst syhtie hrn gowh fomure dug in 1985, Symess
produced a pure
ransmission The drug spproved was caled somurem (Proopi, and was based on a
manuficturing technology developed by Genentech in 1979.720 Somatrem came at an
time given the removal of cadaver GH by the FDA that same year. This hormone
is acually a slight variant ofthe hGH protein, but displays the same biological propertis of
the ratural hormone. Protropin was inialy vry successful being it was the fist synthetic GH
product. By 1987, however, Kabi Viirum (Sweden) had published methods for the
production of pure synthetic somatropin with the exact amino acid sequence of endogenous
72! Tt was also di d that the
much higher incidence of antibody reactions in patients, which can reduce drug efficacy. >
Somutropin woukd come o be viewed as a more relible drug, and would dominate the
global market within several years. Today, although sommrem products are stil sok,
Somatropin retains the vast nujority of HGH sales workdwide.

"How Suppli

Somutropin is most conmonly suppled in mui-dose vis containing a white yophiized
powder that requires reconstiution with sterie or bacteriostatic water before use. Dosage
mmy vary widely from Img to 24mg or more per viil Sommiropin is ako avaib as a
stabie pre-mixed soktion (Nutropin AQ) that s biokogeally equivalent o reconstiuted
somatropin.

Structural Characteristi

Somutropin i human growth hormone protein manufictured by recombinant DNA
techmology: It bas 191 amino ackd resilues and a molecular weight of 22,125 dakors. It s
cl st iy origh

Storage:

Do not ffeeze. Follow package inert for storage information. Reffigeration (2° o 8°C. 35"
046" F) may be required before and afier reconstiuton



ide Effects (General):

“The most common adverse reactions to somatropin therapy are joint pain, headache, flxfike:
synptons, peripheral edema (water retention). and back pain. Less common adverse
reactions inclue inflamation of mucous membrancs in the nose (rhints), dizzness, pper
respiratory infection, bronchits, tinging or numbness on the skin, reduced sensithvity o touch,
gencral edema, rausea, sore bones, carpal tumel syndrome, chest. pain, depression,
gymecomastia, hypothyroxdism, and insomnia. The abuse of somutropin may cause disbetes,
acromegaly (a viible thickening of the bones, most notably the feet, forchead, hands, jaw,
and elbows), and enlargement of the inferral organs. Due (0 the growth promuton effects of
hunan growth hormone, this drug shoukl not be used by individuals wilh actve o recuring
cancer.

Side B " .
Somutropin may reduce sensitvty to insulin and raise blood sugar kevels. This may oceur in
individuals inpaired

Side Effects (Injection site):
The subcutancous admiistration of somatropin iy cause redness, itching, or inps at the
sie of injection. It may akso cause a localizd decrease of adipose tisue, which may be
compounded by the repeated adminitration a the sane: sie of injection.

Administration:

Somutropin s designed for subeutancous or inramuscubr administration. One miligram of
somatropin is equivalent to approximately 3 International Units (3 TU). When used to treat
adull onset growth hommone deficiency, the drug is commonly applied at a dosage of
00Siimgke per day to .01mukg per day: This equates o roughly 1 1U o 3 IU per day for
person of 180-220 bs. A long- dosage is esiablished affer
Teviewing the paticnt’s IGF- 1 kevels and clinkal response over fime.

When used for physique- or performunce-cniancing purposes, sommiropin is wsully
adminitered at a dosage between 1 1U and 6 1U per day (2-4 IU being most conmon). The
drug is commonly cycked ina simiar mamner to anabolc/androgenic sterokls, with the length
of itake generally being between 6 weeks and 24 wecks. The anabolic effects of ths drug
are kess apparent than s polytic (Bt loss) properties, and generally take longer periods of
time and higher doses to maniest themselyes.

Other drugs are commorly used in conjunction with somtropin in order to elict a sironger

response. Thyroid drugs (usually T3) are partculrly common given the known effets of

somatropin on thyroid evels, and may significantly enfance ft loss during therapy. Insui s
k wsed Aside of the efects somat

has on ghicose tolerance, insulin can increase receptor sensitvity to IGF- 1, and reduce levels
of IGF binding protein- 1, allowing for more IGF-1 activity™ (growth hormone itself also
lowers IGF binding protein levels).”* Amabolic/androgenic steroids are ko commoriy
taken with sonmtropin. in an effort to maximize potential muscle-buiding eflets. Anabolc
steroids may abo further increase fiee IGF-1 levels v a lowering of IGF binding
proteins.™ Note that the stacking of somatropin with thyroid drugs and/or insulin is usually
approached wih great care and caution, given that these are particulrly strong medications
or .

Somatropin s produced by many different drug companies, and is distributed in virually all
developed cowntries. The most common brand names inchde Serostim (Serono), Saizen
(Serono), Humtrope (Eii Lilly), Nordiropin (novo nodisk), Ommirope (Sandoz), and
Genotropin (Pharmcia).

Somutropin products are high vakie targets for drug counterfeiing operations. Many
counterfeis are highly deceptive in nature, and have been found in both ilicit and lkegiimate
drug distrbution chames. Some counterféit gowth hommne products are nude by
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pregancy test s sometines wed (o hep determine if HCG has been wsed to make a
counterfeit hGH product. This test works by detecting hCG i the urine. A few days ino a
eyl with somatropin, the individual will take a 3-4 TU injection prior to bed. Upon rising,
the pregnancy test will be used, and a positve result will ndicate that an hCG counerfei has
been used. The powder in the vial of somatropin shoukd also be in the form of a sold
(yophilzed) dise. Do not take any product that contains oose povwer.

Increlex® (mecasermin)

Descriptio

Mecasermin s huran insuliv-ike growth factor-1 (IGF-1) mamuficiured by reconbinant
DNA techmology (rhiGE-1). IGF-1 i the primary medtor of the growth promoting eficts
of human growth hormone. As such, mecasermin abo can stimuate the growth of bone,
misc, and itermal orgus. lis ffcts on skeletal mscke are ako sirongly hyperphisc,
meaning it causes an increase in cell number. Unike hGH, however, mecasermin has very
sirong insulin-like fiects. I can support growth by increasing the wptake of amino acids,
ghcose, and faty acids, bu lowers blood sugar keves so effckndly that i can induce severe
hypoglycemia if oo high a dosage is taken. The increased uptake of fitty ackls also means
that mecasermin may promoe pogenes’, or an increase in the storage of body £t This
agent i of interest o bodybuiklers and athictes for its potentil to support the growth of
skeletal musce and comective tsue.

Mecasermin is most commonly prescribed for the treatment of severe primary 1GF-1
deficency (Primury IGFD). This disease i characterized by a fikre o produce nommal
leves of IGF-1 due to insuffciencies in the growth hormone / 1GE-1 axis (usually involving
GH recepor, signaling pathway, or IGF-1 gene defects). Such patients typically have normal
or even high levels of growth hommone, but their bodies do ot respond o it with the
sufficient production of IGF-1. Mecaserin may ako be sed for the treatment of patients
who have developed antbodics to growth hormone therapy. In both nstances the patint is
ot GH deficient, but does not respond properly to growth hormone therapy. making IGE-1
an effective alemative medication. Given i differing effeets on metabolism, however,
casermin is not considered 1o be a medical substute for hGH therapy, and retains a
narmow fild of FDA approved uses.
History:
“The USS. Food and Drug Adminitration approved Mecasermin in August 2005, It is sokd
under the brand rame Tnerelex, manufactured by Tercica Inc. of Brisbane Califormia
Tercica licenses this technology fiom Genentech, which was the fist company to sell a
synthetically manufictured human growth hormone product inthe Unted States (Protropin).
Tercica’s thIGF-1 is produced by a similr reconbinant DNA technoogy. The process
involves inserting the gene encoding for the human IGF-1 protein into E. coli bacteria, which
then synthesize the protein. In October 2006, Tercia licensed the European rights to Increlex
to the speciaties pharmceutical frm Ipsen. Tpsen received approval to market Increlex in
the European Union in August 2007.

How Suppi
Mecasermin (Increkx) is suppled in 4L muif-dose vials containing 10 mg/l..

Structural Characteris

Mecasermin & human IGE-1 protein nunufactured by recombinant DNA technology: It
consists of a sirng of 70 amino acids and has a molecular weight of 7,649 daitors. s amino
acid sequence is Kentical o that ofendogenous human IGE-1

Storage:

Do not freeze. Reffigeration (2° to 8°C, 35° to 46° F) required before and afier
reconstitution.



ide Effects (Hypoglycemia):

reaction to s hypogycemia,

on at keast one occasion in 42% of patients recciving the drug during clinal friak.
Approxinately 7% of patiens noticed severe hypoglyemi, and 5% noticed hypogheeic
seiame or loss of consciousness. Signs of mid to moderate hypoghyet inchile hunger,
s, bl vsion depresche mood, dazess, swetng papiton, e
restlssness, tingng i the hands, fet, lps, or tongue, ligtheadedness, inabily to
concenme, hedache, sk dutwbarecs, sty skied specch. by, sbrovel
elavior, uisteady movernent, and personalty changes. 1Fany of these vaming sigs shoukl

immedite. energency medical atienfion. Note that in some cases the sympoms of
hypoglycernia can be mistaken for drunkenmess.

Mecasermin shoukl never be taken before skeep or in higher than recommended doses. A
mealor snack must be consumed within 20 minutes (before or affer) of administration

Side

“The subeutancous adrinisration of mecasermin may cause bruising at the st of ijection. It
may abio cause a localized increase of adipose tissue, which may be compounded by the
repeated administration at the same sie of ijection. Rotation of the injection sites &
recommended

Other potential adverse reactons to mecasermin therapy inclde joint pain, rowth of the
tonsik, snoring, headache, dizziness, comvulsons, vomiting. ear pain, hearing loss, and
hypertrophy of the thyms gland. Mild elevations in serum AST, ALT, and LDH levels were
e i it tnber of patiz, b ey vere ot ssocied i beputoriy
the growth of ntermal idney and

partarly pronounced in the frst years of longstem therapy i clical tras, withou
declining renal finction. Elevations in cholesterol and frighycerides were aso observed, but
remmined wihin the upper fimit of noml vals. Evidence of heart enlargenent was.
observed in a few patiets, but ths appeared without any apparent clncal sgnificance. The
overall rehfonship between mecasemin use and cardiic changes has not yet been filly
assessed. Thickening of ficial soft tissues was observed in several patints, and shoukd be
monitored during therapy. The abuse of mecasermin may cawe acromegaly, which &
characterized by  visble thickening of the bones, most nolably the feet, forchead, hands,
jaw, and clbows. Due to the growth promotion effects of hIGE- 1, this drug should not be
used by individuals with active or recuming cancer.

Administration:

Mecaserrin i intended for subcutancous administration. The niation of therapy imoves
close monitoring of blood ghicose levels untla proper mainterance dose i estabished. The
recommended starting dose is .04 o .08 mekg (40 to 80 megke) twice daily. The dose
may be increased by .04 mekg per inection, reaching a maximum of .12 mrkg twice daily.
Doses greater than .12 mgkg are not advised due o potential hypoglyemic effcts.
Mecasemin shoukd abvays be adminitered within 20 mintes (before or afier) a meal or
snack.

Mecasermin i not widely used for physique- or performunce-enhancing puposes. Common
protocolsofadmiiaton five o et ben establshed. Dt 10 th potentl for sere

jycemi, et Tiely to measurably
exceed those supplid by therapeic guidelins. This dmg wil most kely by taken i cyces
lasting no longer than §- 12 weeks inan effrt to mininize unwanted organ growth or ft gain

Mecasermin is approved for sake in the United States and Furope under the Increlex brand.
pane.



Protropin® (somatrem)

Description:

Somutrem s a synthetically manufictured form of human growth hormone (WGH). 1t s
actually 2 variant of endogenous hGH protein, containing the same sequence of 191 amino
acids, but wit the additon of an extra amino ackl, methionine. For thi reason somatrem s
commonly described as methionyl human growth hormone. As an hGH. medication,
somatrem supports the growth of bone, skeletal muscle, connective tisues, and itermal
organs. Tt ako plays a roke in protein, carbohydrate, lpid, and mineral metabolism. In a
medicalsetting, somtrem i used to treat chidren with growth faiwe caused by endogenous
gowth hormone deficiency. When administercd as a_ long-tem treatment beforelincar
owth s siopped due o closed epiphyses, the drug nay impart a sigificant positive cfféct
onlincar growth. d -

of piitary origin. As an hGH drug, sormitrem i valued by bodybuiklers and athietes for s
abily o promie ft loss and muscle and connective isue growth.

Abhough somatrem is considered equivalent to hunan growth hormone, it i not a ratural
protein o the human body. This may increase the chance for developing antibodies to gowth
homone during treatment. The antbodies work by binding wih the growth hormone:
mokecule, ierfering with its abilty to bind receptors and exert activiy. In one clnical
investigation, 2/3rd of the chiliren treated with somutrem developed antbodies to gowth
hormone afier one year. ™ In a similarly configured investigation involving the administration
of somatropin for one year, only 1 in 7 patients produced serum antibodies to growth
hormone. ™7 It is inportant to note that in both studies the antibody reactions were not
strong, and did not appear to substantially diminish the ability of the drugs to be
therapeutically effctive. Diminishment activity (as determined by antibody levek) appears in
an very small percentage (<1%) of patients taking somatrem Sl the correct 191 amino
d " dered more desirable 0 use.

History:

Sonuirem was approved for sale in the ULS. in 1985. It was the first synhetic gowth
homone medication avaibble workdwide, produced via a manuficturing process called
Inchusion Body Technology. ™ The technology imvolves nsertng the DNA encoding for the
HGH protein into escherichia col (E.coli) bacteria, which assemble and synthesize the pure
protein. Prior 10 the advent of synthetic growth hormone, hGH was made ito a medication
only by extracting the natural protein fom human corpses. Biological or cadaver hGH, as it
was called, was bamned i the USS. in 1985 due 10 the high prevalence of a rre neurological
discase in patints. Somatrem was approved for sale that same year, giving Genentech a
short monopoly on the growth homone market, Within several years, however, ofher
biotechnology companies began selling a form of HGH that was identical o the endogenous
protein, called somutropin. Athough somutrem remuins available in a murber of markets
inchuding the United States, somatropin i ruch more widely distibuted.

‘How Supplied:

Somutrem i most conmonly supplied in mut-dose vials contaiing a whie lyophiized
powder that requires reconstitution with sterike or bacteriostatic water before use. Dosage
may vary fiom Imgto 10 mg per vial

tructural Characte

Somurem & a_ polypepiide (methionyl human growth homone) manufictured by
recombinant DNA fechnology. It has 192 amino ackl resklues and a molecuiar weight of
22,256 daltons.

Storage:

Do mot fiee. Refiigration (2° to §C, 35" to 46° F) required before and afier



Effe neral);

“The most commonly reporied adverse reactions to sormirem therapy inchude carpal fumel
syndrome, increased growth of nevi (moles and birthmarks), gyneconmstia, and pancreatits.
Note that the sid ffects of somitrem wil generally miror those of somatropin therapy. The
abuse of somuirem may cause dbetes, acromegaly (a visbie thickening of the bones, most
oy e e, e, bk, o e, skt o e e e
be used

bv ik v or recuring cancer
Side Effects (Impaired glucose tolerance):

Somuirem may reduce sensifviy to insulin and raise blood sugar kvels. This may ocewr in
individuas without precxisting dinbetes or impaired gheose tolerance.

Side Effects (Injection site):

The itching, or harps at the site
of injection. It may ako cause a localized decrease of adipose tisue, which may be
compounded by the repeated administration at the same site of nection

Administration:

Somatrem s given by subcutancous or ntramuseuar inection. One miligram of somatrem &
equivalent 0 approximutely 3 Intermational Units (31U). When wsed to treat chidren with
gowth fare due 10 growth hormone defiiency, the drug is appied at a dosage up to
O4mglke per day. This equates to a maximn of roughly 101U per day for a person of
approxinately 180 bs. A long-term mainerance dosage is established affer reviewing the
patient’s IGF-1 levels and clinical response over tine, and iy be substantiall lower than
101U,

When wed for physique- or performance-enhancing puposes, somstrem i ually
adminitered at a dosage between 11U and 6 TU per day (2-4 IU being nost common). The
drug s conmonly cycled in a similar manmer to anabolic/androgenc teroids, with the length
of intake generally being between 6 weeks and 24 weeks. The anabolic effcts of this drug
are less apparent than it fpolytc (ft loss) propertes, and generally take longer periods of
time and higher doses to manifest themselves.

Availability:
Sonuirem i avaiable in the United States wder the Protropin brand nane which
distribued by Roche. In Europe and most rations the vast nujoriy of hGH s the correct

191 anino acid sequence somuiropin. Somatrem can be found in some markets, however,
most commonly in Ash, where it tends to sell for a substantily lower price than
sonairopin.

Hypoglycemics

Glucophage (metformin hydrochloride)

Descriptio

Metfor Horide is an oral antihyperglycemic medication. It is prescribed for the
mnagement of Type-1I diabetes, somefimes also referred to as mature onset dibetes since

nds o develop latr in i The drug i typically utized when dictary mamagement and
exervise alone have not been able o control the progress of the discase, yet njectabke isulin
s ot an appropriate option. Whi the nuin activity of metformin HCL is the icreased



utiization of gcose, it does not directly miic the acton of nsulin. While is precise mode of
action is uknown, it i understood 1o reduce the output of ghcose by the fver, decrease the
intestinal absorption of gheose, and increase insulin sensiivy i certain organs and
‘peripheral tissues. Use of this agent will lower the patient’s blood sugar, though its activity
makes it lss likely to cause a dangerous state of hypoghcemia if the dosage is accidentally
misjudged (a concem with injectable insulin).

Insulin maripuiation i conmmon i sports due to the biokogial actions of this hormone. Insulin
i imohed in murent storage, helping o transport amio acids, fitty acids, and
carbohycrates (ghxose) ifo various celb. In the case of muscle cel, insulin ao fciliates
celliar anabolic (protein synthesizing) and anti-caiabolc (protein sparing) actiors. This
homone alo dieets murient storage (0 adipose cells, however, thus s manpubation has the
potential to increase fit mass. Bodybuiklers have found, however, that wilh intense weight
fraining, insulin can show a much greater affiniy for protein and carbohydrate storage in
musc cell. By munpubting insuin kevels (or insulin sensidvity) under these condidors,
muscle growth with minival it gnn s possibe. Injectable nsul can be riky however, as a
misake in dosage or carbohydrate intzke has the potentil to cawe lfé-threatening
hypoglyceria (low blood sugr). Since this effect is rare with metformin, i s consilered by

History:

Metformin has a long and fiily conpicated history in medicine. This drug was fist
synthesized in 1929 along with a seris of other biguaniles. Although some of s beneficial
properties were elucidated at the time, it was not initially subject to human triaks.™ It sat idie
in the research books for nearly three decades afer its creation. The first clincal sty
investigating is therapeutic potential as a ghicose lowering medication was finally iniated in
1956.These trials were very successfil, and metformin was sekected for clinical
developmen. It was given the trade name Gucophage, which transhes to “guxcose cater”.
“Thi, of course, refers to it abily (0 help the body dispose of blood ghwose. Glicophage
wen on to be the most recogized trade name for metformin HCL. This trade name i stil
being used to market the drug foday, presently by the Bristok Myers Squbb Company.

Metormin was not inially the ghicose-lowering agent of choice among clnicians. During the
1950s, it had been stucied alongside phenformin and buformin, which had also been selected
for commercial development. Metformin was ity pushed aside in fvor of these two
drugs, both of which fad proven to be sigificantly more potent at lowering blood sugar
Jeves. These drugs woukd remain the dominant bignides for approxinately 20 years. By
the 19705, however, it was being reported that phenformin and buformin were producing
waccepiably high incidences of hctic acidosis, an ofien-fital metabolic disorder
characterized by a rapid drop in pH. By the close of the 19705, most governments had
determined th these drugs were 100 risky to contine using. Phenformin and buformin were
subsequently removed fom most pharmaceutical markets workiwide.

“The structwal and pharmacologial sinilarity of metformin to phenformin and buformin held
back its clinical potental for many years. Researchers were wilely concemed that this agent
would abo present nfivorable risks. Whil latic acidosis i a legiite concem, it oceurs
mch kss ey tun i e oterbigarides (approvimicty | n 33000 s

s benefi-risk ratio, be regarded
as the sabt dug ofth higarkl chs, It vas widly pehed back o el e
during the mid-1990s. It was introduced to the United States in 1995, where it was an
imedinte success. In the years to follow, metformin continued to grab a stronger share of
the global diabetes medication market. Today, it is estimated that metformin HCL is the most
widely prescribed medication for the treatnent of type-2 diabetes.

‘How Suppi

Metformin hydrochloride i most commonly supplied in oral tablets of 500, 850, and 1000
mecach.

Structural Characteristi

Metformin is a syntheti derivative of the natural antidiabetic agent guanide. It is specifically
the 1,1- dinethybted biganile varkan.



Warnings:

In rare cases, the use of metformin HCL is associated with lactic acidoss, an ofien-fatal
bl dorder molin (o ler o an ereas bt ke (et and 2
pronounced decrease in blood pH (acidosis). This risk increases with conditions such as
sepsis, dehydration, excess alcohol intake, hepatic inufficiency, renal impaimen, and acue
congestive heart faikre. Synptoms of ctic acklosis inchude malaie, muscle pain, respiatory
disress, drowsiness, and abdominal distress. Laboratory abormulies inchede low
L imreased avion, an et biod et f Bk acdosi & swpected. metorin
HCL should be d dandthe K immediat

Side Effects:

Common side effects of metformin HCL therapy include diarrhea (53.2%), mausea/vomiing
(25.5%). fhtulence (12.1%), weakness (9.2%), indigeston (7.1%), abdominal discomiort
(6.4%). and headache (5.7%).*! Metformin must be used with caution in patients with renal
dysfinction, and inpaired creatinine clearance. A serum creatinine concertration above 1.5
medL. (men) or 14 mgdL (women) s considered a_ contraidication to. treatment.
Metformin may ako impair the absorption of vianin B12. Hypoghcemia i wconmmon with
the use of metformin, though is sometimes noted when caloric intake is deficient, or when
srenuous exercise i not conpensated by caloric supplementation. Minor side effects ofien
subside over time, or with use of a lower metfomin HCL dosage. Lactic acilosis has been
reported in approximately 32% of metformin HCL overdose cases (see: WARNINGS).

Administration:

The oral absorption rate of metformin HCL is slow, with the body taking approximately six
ours (0 absorb and dbirbute cach dose. Extended rekase (XR) formutons are aso
mde, ‘meformin HCL. Extended

be taken whole, and not At settng the drug s given in divided doses with
meals, except for extended release formuations, which are adminstered once daily with the
evening meal. There is 1o set aduk clincal dose, and the drug must be tiored to and the
drug mt be taibored to the individual neds of the patient. It i typically infated at a low
daily dosage, and slowly escakied by 500 mg cach week or 850 mg every two weeks unil
the minimum daily dose required for adequate ghycenic control has been csiablihed. The
muxinum recommended daily dose for type-2 dibeti patients in 2550 mg per day. Fasting
plsma_ghxose is wsed to determine the therapeutic response fo metformin HCL, and
glycosykited hemoglobin kevels are measured every three monifs. The goal of therapy i to
decrease fisting phism ghcose and glycosyited hemoglobin leves to normal or near ol
Jevels using the lowest effective dose of metformin HCL, eilher alone or in conbination with
another antiyperglycenic drug (sulfonyhrea or insuln).

‘When used for physique or i the 1o take

twice per day. Ifa si cation it typically aken 1-2 hours
before exercise, so that the drug can have its peak effct during the carly stages of recovery.
s highly common o utlize a carbohydrate supplement during the bours meformin i active
inthe body, especily during the crucial 2-3 hour “urient uptake” window following intense:
training. The result of metformin treatment i typically not as dramatic as insul, but the drug
still does have a notable anabolic effet for many users. Most bodybuiklersiathlees opt o
use this drug for a imited duration, with cycles lsting 6-8 weeks in length. This woukl be
followed by an equally long break (at a minimum) before metformin, insulin, or any other

nt for physique or

Availabilty Trends:

Metformin is readily avaiable given its widespread use in clinical medicine. It is sokd uler
many brand rames, as both a standalone and combination medication. Bodybuklers and
atietes tend to it their use to preparations containing only metiorin Whi the drug s not
the subject of much interest by steroid counterfeting or underground manuficturing
operations, it i the target of many other general drug counterits ven the ease in which it
can be sold. As such, it shoukd not be assumed that all packaged drug products labeled as
metformin are legiimate. Care shoud be taken to ensure that all products bearing this
ngredient through




Insulin (rDNA Origin)

Insulin s peptide hormone produced in the Tsets of Langerhens inthe pancreas. The release.
of this hormone in the human body is most closely tid to blood glcose levels, akhoush a
nunber of other factors inchding pancreatic and gastroitestinal hormones, amino acds, fatty
aci, o keons b s ako nhed. The s bgal e of Fin & o promote
the intracelllar utlization and storage of amino acids, fatty acids, whike
imaneousy ibitg th breskdonn of gheogsn, poicn, and 1. T & st rotaby
ientified with the control of blood sugir kevels, and insulin medications are typically
prescribed to people wilh dibetes, a mefabolc diorder characterized by hyperglycenia
(high blood sugar). Whik insuln targets many different organs in the body, this homone is
both anabolic and anti-catabolic to skeletal muscle tissue, 2 733 734 4 ﬁxu that exphains the

inchsion

“The use of insuln o improve performance and body composiion can be a litk tricky

cause this hormone can ako promote mirient storage in fat cells This, howeer, & an
actviy of i hlca b somwbet maoged by he . Akt Fve o 2 Skt
regimen of ntense weight training and a diet without excess caloric and ft intake can enable
insulin to show a much higher affinity for protein and ghcose storage in miscle (as opposed
o fatty acid storage i adipose) cells. This is especilly e in the post-cxercise enhanced-
absorpive state, where insulin sensivly in skeletal muscle bas been shown 1o increase
significantly over baseline (rested) levels. 3 When used during the post-training window, the
homne &, lkewise, capable of producing rapid and moticeable musck gais. The nuscles
ofien begin o look fler (and even sometimes more defined) very soon afier niating isulin
therapy, and the overall resus of therapy are ofien described as drani.

“The fact that inulin use camno be detected by urialysis has ensured it a phce in the drug
regimens of many athtes and profssioral bodybuiders. Note that there has been some
progress in drug deiection, especilly with the analogs, but to date regukr insuin is stil
considered a"saft” drug. Insuiin i ofien used in combination with other “contest safe” drugs
like hunmn growth hormone, thyroid medications, and low dose testosterone injections, and
together can have a dramtic effect on the user’s physique and performunce without fear ofa
posiive urimaysis resu. Those who do not have to worry about drug testing, however, ofien
fnd that insulin conbined with anabolic/androgenic steroids can be a very synergitic
conbimton. This & because he two acthely spport an bk sate trough difkrent
mechanisis, Insulin strongly enhances the transport of murients into muscle cells and inhibits
roten beskdown, an e nabolk. Scroks (o oter g Srongy ereas the e
ofprotein synthes’s.

As mentioned, the usual medical purpose for insuli i to treat diffrent forms of disbetes.
More specifically the humin body may not be producing enough insulin (Type-I diabetes),

r may not recogniz: insuin wel at the cell st ahough some level s present in the blood
(Type-IT diabetes). Type-T diabetics are, therefore, required to inject insun on a regalar
basi, as they are lef without a sufficient evel of this homone. Along with medication, the
individual will need to constantly monitor blood ghicose levels and regubte ther sugar intake.
Together with tstyke modifications such as regulr exercise and developing a balanced diet,
insulin dependent individals can ive a healthy and ullfe. When lef unreated, however,
diabetes can be a ftal disease.

History:

1920s. Credit for
approprtely ghen to Canadn physician Fred Bantngand Cared physilogs Chures
Best, who worked together to produce the fist insulin preparations, and the workd's frst
effective treatment of dibetes. Their work stenmed fiom an idea intelly proposed by
Banting, who as a young doctor theorized that an active extract could be made fiom aninal
pancreases to reguiate blood sugar in human patients. He needed help to try and actualize his
idea, and he sought out world-renowned physiologist 1.1R. Mackod af the University of
Toronto. Mackod,

ly P
with Rardine's reirtinn andl fnacitl acsianod @ ~numks Af aradiata chdante 1 aceist him




in i work. A coi fiy determind who woud work it Bantng, and he was cventaly

paired . Together they made

“The first insulin preparations they produced were made of crude pancreatic extracts taken
fiom dogs. At one point the supply of laboratory anials was exhausted, and desperate to
continue their research, the pair actully began taking stray dogs to supplement their
pancreas supply. Shortly afier, the two found that they could work with the pancreases of
staughtered cows and pigs, making their work much easier (and etfically acceptable). They
successfully treated their fist diabetic patient with insulin in January 1922. By August of that
year, they had been successfil in treating a group of clinical patients, inchiding 15-year-okl
f “harkes Evans Hughes. Elzabeth
was diagnosed with diabetes in 1918, and her dramic fight for ife wih the discase gained
national attention. Elizabeth would be saved by insulin on the doorsicp of starvation, as
severe calork restriction was the oy remedy known to slow the discase a the time. Banting
and Mackod swifly won the Nobel Prize for their discovery, which was presened to them
approximately a year ker in 1923. Shortly afier, dispute over eredit arose, and ulimntely
ping shared his prize with Best, and Mackeod shared his prize with J. B. Collp, a chenist
that assised inthe extraction and puriication process,

Afierinally deciining the assistance i the hopes that they coukd work out production issues.
on e wn, Bunin e i eam worked wilh El Liy & Co. 0 develp the frst s
produced i ines using their Their

was extreme and rapid, and the drug became commercialy avaikble on a wile scalke in
1923, the same year Banting and Mackod won the Nobel prizeThat same year, Nordisk
Insuliiboratorium was founded by Danih scienist Aumista Krogh, who desperately
wanted to bring back an insuin manuficturing techmique (o Dermurk 1o treat his wife, who
was il wih dinbetes This Denmurk fim eventually became Novo Nordisk, the workl's
second keading producer of nsuin next to El Ll & Co.

“The early insulin medications were firy impure by today’s standards. They typically
contained 40 unis of animal insulin per millter, in contrast (o today’s accepted siandard
concentration of 100 wis. The large doses needed with these early low-concentration drugs
were not very comfortable for patients, and injection-site reactons were not

They abo containcd significant profein impuriies that woukl sometimes cause alkrgic
reactions in sers. Despie these s, the drugs saved the fves of countless individuals who
beforehand were faced with a sure death sentence ollowing a diagnoss of diabetes. Eii Lily
and Novo Nordisk improved the puriy of their products in the coming years, but no major
inprovements i insulin technology developed until the mid-1930s, when the fist longer-
acting nsulin preparations began to surfice

The st onger-ctngdrg tmnde e of protaine and 2 0 deby e sctonof m.hn in
the body,
many patierts. \')bbed Protaine Zic Insulin (PZI), the preparation woukd have an :ﬁecl
lasting s long as 24-36 hours. Neutral Protanine Hagedom (NPH) Insulin, also known as
Tsophane insulin, followed, reaching market by 1950, This preparation was very sinilr o
PZI insulin except that it could be mixed with regular insulin without disturbing the release
curve of the respective insulins. In other words, a regular insulin drug could be mixed in the

same syringe with NPH insulin, providing a biphasic release pattem characterized by an early
peak effect due 10 the regular insulin, and an extended action hmugn onbythe NPH.

In 1951 the Lente insulis began to surface, which incuded semiknie, lente, and ulra-kenc
preparations. The amount of znc used in cach varied, producing preparations with distict
and long-acting pharmcokinetis. Unike previous Insulins, this was akso achieved without

use of protamine. Many physicians were soon abie to successfull swich their patienis
fromNPH insulin over to a single Lente insulin, rekease of
the new drugs as a big advance i insulin medications (though some would st equire an
evening dose with a Lente insui fo maintain ful conirol over blood ghicose kevels during the
24-hour period). Up to this point the insulin drugs made by the brge phammceutical
compaes worked very well. No substantal siep forward in the development of new insulin
delvery technologies woukd come for another 23 years.

In 1974, chromutographic puriication techriques allowed the manuficture of anial isulin
with extremely low ipurity kevels (lss than 1 pmol of protein inpurites). Novo was the
st to release a drug made with this technology, which it called monocomponert (MC)
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ek protein peak nniked upon chencal . T advance, thovgh s, woukl
be short lived. In 1975, Ciba-Geigy produced the fist synthetic insuin preparation (CGP
12831). And just three years hr, scintists at Geneniech were able to produce insuln using

ified . coli bacterk, the fist synihetc inuiin with an identical anino acid sequence as
hunan insulin (akhough the animal insulins work fine in hurans thei structures are slghtly
differen). The ULS. Food and Drug admiisiration approved the first such medicines in
1982, with the acceptance of Hunuin R (Reguar) and Huamulin NPH ffom Ei Lily & Co.
“The rame Homiin s a coniracton of the words “humari® and *insuli’, of course. Novo
woul follow with semi-synthetic insuns Actrapid HM and Monotard HM.

‘The FDA s da ofothe over the years, incheing
s bipht i blnds et e i amovtsof mpid and e acng .
More recently, we have ako seen the FDA approval of El Lill's rapid-acting insun aralog.
Humulog. Several other analogs are ako now avaible inchuding Lantus and Apidra from
Avents, and Levernir and Novorapid ffom Novo Nordisk. A number of addiional analogs
are akio under investigation at this tme. With the rge variety of diffrent insulin medications
approved and sokd in the U.S. and other nations, it inportant o ulerstand that “insuln”™
represents an extremely broad chas of medicines. As a chs, these drugs are kely o
continue to-expand as new agents are developed and successflly tested. Today, it &
estimated that 535 millon people use som: form of njectable nsuln on a regular basis to
manage their disbetes, muking this an extremely important and herative arca of huran
icie.

Pharmageutical insuin comes ffom one of two basic origins, animal or synthetic Wih arial
source insulin, the homone is extracted ffom the pancreas of either pigs or cows (or both)
and prepared for medical use. These preparations are fisther divided o the categories
“Standard” and “purified”, dependent on the level of purity and norrinsuln content of the
solution. With such products there is always the slight posshility of pancreatic contaminants
making their way into the prepared drug. Specifically called biosynthetic, synthetic insulin is
produced by a recombinant DNA procedure simir to the process used to manuficture
hunan growth homone. The resu is a polypeptide hormone consising of one 21- anino
acid “A-chain” coupled by two disulfde bonds with one 30-amino acid “B-chair. The
biosynthetc process will produce a drug fie of the parcreatc protein contaminants possile
with animal insin, and that is stncturally and biologially identical to hunan pancreatic
insuln. Withthe inate (remote) ris of contaminton imoived with anmal insulin, coupled
i ko e oy ) it fon o e, e e
insulin drugs dominate the marke today. Biosynthetic human insuiinsulin analogs arc ako
the most ofy nd his profe.

“There are a varicy of synthetic insulin avaiible, wilh each possessing wnique properties
relating to speed of onset, peak and duration of activiy. and concentration of dose. This
therapeutic varity may allow physicans to tailr a treatment program for insuli-dependant
disbetics that allows for the keast amount of daiy injections and the greatest kevel of patient
comiort. It i important that one shoukd be aware of the indivicuel activity of any insulin drug
before attenpiing its we. Due o the differences between preparation, i & also medically
adved that extrene care be faken whencwer a physian alenpis (0 swich an sl
depend patient fom one form of

Belowisa di s forms ofbi insulin
‘Short-acting Insulins:

Hialog® (i Lipr: Homlogh & o shor-cing b of bamn s,
specifically the 8) Pro(B29) amlog of insulin created when the anino acids at
oo 38 39 e eversd. 11 condred cqipotet 0 rgubr SOl i on
wnit-to-nit basis, but with more rapid activity ™ The onset of drug action following
subcutaneous administration is approxintely 15 minutes, and i peak effect i reached in 30
10 90 minutes. It s a fotal duration of action between 3 and 5 hours. Insuiin spro is usually
used as a supplement o a longer acting insulin product, providing a fas-acting medication
that can be taken before or immedately afier meaks to minic the body’s maural i
response. Many athietes believe that i short window of efieet makes i an ideal insuln
medication for physique- or performance-enhancing puposes, as most of s action can be




concentrated i the post-traiing enhanced-nutrient-uptake window:

Novolog® (Insulin Aspart): Novolog i a short-acting analog of human insulin created
when the amino acid profine at position B2S is replaced with aspartic acid. The onset of drug
action following subcutaneous administration is approxialy 15 mises, and is peak effect
s reached in 1-3 hours. It s a total duration of action between 3 and 5 hours. Insulin spro
s usually used as a supplement 1o a longer acting insulin product, providing a fist-acting
medication that can be taken before or immediately affer meals to minic the body's matural

nse. Many athites believe that s short window of effect mzkes it an deal insulin
medication for physique- or performunce-enhancing purposes, as most of s action can be:
concentraed inthe post-training enhanced-mutrient-uptake window.

Lispro/Aspart

0%

Rolative Insulin Level
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Humulin®-R “Regular” (insulin In): Identical o huran insuiin. Ao sokd as Huml S®
(Soluble) in some markets, this product consists of zinc-insuin crystals dissohed in clear
i, There s nothing added to slow the release of this product,so i is generially refered o
s sokble Hran i Ths i vorks pdy a s st dheton of et The
onset of drug action ollowing subcutancous d minues, and its peak
ot & eachod 13 hour. 1 s » ol it of acton between 5 and § bours.
Together with Humalog, these two forms of insuln are the most popular (akost exchsive)
choices among athktes and bodybuilers for physique- or performance-enhancernent
purposes.

Rogularlnsubn
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Intermedis Long-acting Insulii

Humulin®N, NPH (insulin isophane): A crystalline suspension of insulin with protanine
and zinc to dehy is rekease and extend il action. Insuiin isophane is considered intermedte
lengh sl The onset. of drug action Plowing subcutancous adminitration
approxiately 1-2 hours, and it peak effect is eached in 4-10 hours. It hs a total uration
of activity ksting more than 14 hours. Ths type of nsulin s not commonly used for physique-
or performunce-enhancement puposes.
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Humulin®-L, Lente (medium =i wih
1o ey e 4. et s acton. Hm L. coeilred an e knh
insulin. The onset of drug action following subeutancous administration is approximaiely 1-3
hours, and is peak effect i reached in 6-14 hours. It hes a total duration of activiy hiting
more than 20 hours. Thistype of nsuin i not conmony wsed for physique- or performunce-
enbuncenent puposes.

Lente

Rolative Insubin Level

0246 8101211182222
“Time (hours after njection)

i, Uiralnte rolonged e sipension: A sl susprsionof s
with zinc to delay is reease and extr ‘Humulin-U s considered a long-acting
i Th ot of dug acton bl abataroow adinkion approxinutely 6
hours, and is peak effect hours, It has a total duration of activty hsting
15.24 bous 1 type of B ‘comronly wed for physique or perbrmunce-
enluncenent puposes.

Ulralente:
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Lot i glgin): Ao st el of e i, I g o

the asparagine a posiion A21 s replaced by gycine, and two arginines are
added o the C-temmpun of e i B chn. The omet of dug action Blowin
subcutancous admiristration i approxinately 1-2 hours, and the drug i considered to farve
no sigificant peak (i is designed fo have a very stable release pattem throughout the
duration of activity). Insuiin ghrgine sts between 20-24 hours in the body flowing
subcutancous injection. This type of insulin & not. conmonly wsed for physique- or
performunce-enfuncement puposs.

Glargine.

ative Insulin Lovel




g

0246

1012 14 16 18 20 22 24 26
“Time (hours after injection)

Humulin® Mivtures: These are mixures of regular sohble insulin for a fast onset of action,
and a long- or intermetite-acting insuin for a prolonged cffect, These are kbeled by the
mixture percentage, commonly 10/90, 20/80, 30770, 40/60, and 50/50. Mixures using
Huaralog as the rapid-acting insulin are ako avaikble.

Waning: Concentrated Insulin

“The most common forms of insulin come in a concentration of 100 1U of hormone per
millr. These are identified as “U-100” preparations i the U.S. and rany other regiors. In
additon to this, however, there are akso concentrated forms of nsulin avaikible for patiens
that require higher doses and & more: cconomical or_comforiable opton to U-100
preparations. In the U.S. products containing as much as 5 times the normal concentration,
or 500 1U per miller, are alo sold. These are identiied as “U-500” preparations, and are
avaikble by prescription only. It can be extremely dangerous or lf threatening to replace a
U100 i procuct wih 3 U500 prodict wihout g e nesesry dosg
adjustiments to copensate for the greater Given the

coumaiely mssring i doses (.15 1) wih s draof sch heh coneenraton. - 100
preparations are wsed alost. exchsively for physique- and  performance-enbancing
puposes.

Side Effects (Hypoglycemia):

primary danger with the use of insulin. This i 2 nditon t
oceurs when blood ghicose levels all 00 low. It is a conmon and potentaly ital eaction
experienced at som time or another by most medical and nonmedical insulin users, so it
needs 10 be taken serously It i, thercfore, critcal to understand the waming signs of
hypoglycenia. The following s a lit of symptons that my indicate mikl to moderate
hypoglyceia: hunger, drowsiness, blured vision, depressive mood, dizziness, sweating,
‘palpitation, tremor, restiessness, tinglng in the hands, feet, fps, or tongue, lightheadedness,
inabilty to concentrate, headache, skeep disturbances, anxiety, shured specch, imitabiliy,
abnormal behavior, unsteady movement, and personality changes. If any of these waming
should one sl food or drink i
such as a candy bar or carbohydrate drink.This wil hopefill aise blood ghcose levels
suffcently enough to ward off mikl to moderate hypoglycenia. There is always a possibilly
of severe hypoglycemia, which is very serious and requires immediate emergency medical
atention. Symplons of this inchude disorientaton, sciare, unconsciousness, and death. Note
that i drunkemness

It s also very important to note that you may notie a tendency to get skepy afier injecting
i T s an oy syt of ypogcenis, and o cear sgn the ser skl be
One oo skepat
this poin, as the insuln may take is pemk e e e, nd blod ghote Evels coukl
be ef to drop signiicantl, Unaware of this conditon during skcp, the athlete may be at a
high risk for going ito a state of severe hypogheerra. The serious dangers of such a state
have akready been discussed, and wnfortumately consuming more carbohydrates during skep
will ot be an option. Those experimenting wilh insulin would, therefore, be wie to always
stay awake for the duration of the drug's effect, and ako avoid using insulin in the carly
the drug will not be: the night. It s ako
inportant to make sure others are aware of your e of the drug so that they my inform
emergency medical technicians should you lose consciousness or the ability to inform others.
of your condifon due to hypoghycenia. This infomation can spare vakable (perhaps i
saving) time in belping medial professioras establish a disgnosis and provide supportive
treatment.

Side Effects (Lipodystrophy):

The subcutancous administration of insulin may cause a localized increase in adinose tissue at




the site of injection. This mmy be compounded by the repeated administation of insulin at the
same site of njection.

Side Effects (Allergy to Insulin):

Ina of sers, localized allergy. This
may inchude imiation, swelling, itching, andior redness at the site of njection. Thi ofien
subsides as therapy continues. I some nstances it may be due (0 an allery (o an ingredient,
or in the case of animal insulin, a protein contaminant. Less common, but potentially more
serious, i a systemic allrgic reaction to nsulin adminstration. This may inchde a rash on the
whole body, wheezing, shortness of breath, fst pulse, sweating, andior a reduction in blood
pressure. In rare instances this nmay be lfe threatening. Any adverse reaction shoud be
reported to a medical authority.

Administration (General):

Given that there are varying forms of nsulin avaikble for medical wse with differing
phannacokinetc patems, as well as products with different drug concentrations, it s
extrenely important that the user be familiar with the dosage and actions of any specific
m\lm preparation they intend to use so that peak-effect, total time of effect, total dosage,
carbohydrate intzke can be closely monitored. Rapid-acting insun preparatons.
(Nnvnhg Huralog, and HurulivR) are the most popular choices for physique- or
performance-enhancing purposes, and the subject of the dosing information preserted in this
‘book. It is alo important to stress that before one considers using insulin they shoukd also
become very fumilar with using a gheometer. This i a medical device that can give you a
quick and accurate reading of your blood ghicose level. This device can be indispensable in

Short acting forms of insulin (Novolog. Humalog, Humuiin-R) are desigred for subcutancous
injection. Following subcutaneous injecton, the iection site shoukd be kef alone and ot
nubbed, to prevent the drug ffom rekasing nto circultion foo quickly. It is alo advised to
Totate subcutaneous injection sies reguarly to avoxl the localized buidup of subcutancous it
that may develop due to the lpogenic propertie of this hommne (see Adverse Reactions:

Lipodysirophy). The mdical dosaee wil vary dependingon the indiidual reuiements of
the patien. Furthermore, changes insuch things as dit, activy level, or workiskep

muy afect the requied nsulin dose. Abough no recommended medicall. i i possibk: to

adminiter some short-acting insulns via nramuscuar injection. This, however, my create
e vty (e potenal k) wih g o e dsption and hypoghecrme et

Insulin dosages can vary slightly among athetes, and are ofien dependent upon fictors ke
body weight, insun sensiviy, activity level diet, and the wse of other drugs. Most users
choose to adminier nsulin immedistely afier a workout, which i the most opportunistc time:

ofthe day to use this drug. Among bodybuiders, dosages of regular insuin (Humuiin-R) used
are usaly inte ange of 11U per 15-20 pouds of kan bodyweig, 01U i petaps the
amount may be adj for wsers of the more.

rapid-acting Hirnlog and Novolog preparatons, et provide a higher and faster peak
effet. Fist-time cauious users usually ignore bodyweight guidelines, and instead sart at a
ow dosage with the intention of gradually working up t0 a norl dosage. For exanpie, on
the fist day of insuin therapy one may begin with a dose as low as 2 IU. Each consecutive
post-workout appliation thi dosage might be increased by 11U, il the wser determines a
comiortable range. Many feel this is safer and much more taiored to the individual than
sinply caleulating and injecting a dose, as some find they tokerate slihtly more or ks insulin
than weight guilelnes woul dictate. Athltes using growth hormone in particular ofien have
sligtly higher insuln requirerents, as HGH therapy is shown to both lower secteton of, and
induce cellar resiiance to, insulin.

One must also remember that it is very important to consume carbohydrates for several
bours following insulin use. One shouid generally follow the rule-of-thub of ingesting at least
10-15 grans of sinple carbohydrates per U of insulin injected (with a mininum immediate

intake of 100 grams regardless of dose).This s timed 10 to 30 minutes afier subcutancous
injection of Humulin-R_ or immediately afier using Novolog or Humulog The wse of a
carbohydrate rephcement drink is ofien sed as a fist carbohydrate source. Properly
vt e s sl o o cowmn o il svura o b -




wnxpectad drop. n ghwose knck s notked. Many aktes wil ako tke creatine
monohydrate with thei carbohydlrate drink, sice the insulin ray help force more creatine
into the muscles. 30-60 minutes afer ijecting insulin, one shoud ako eat a good meal and
consume a protein shake. The carbohydrate drink and mealprotein shake are absolutely
necessary, as without Towand my
ener a state of hypoglycemia (sce Adverse Reactions: Hypoglycemia). Carbohydrates and
proteins are continally provided in suficient amounts o meet ghcose requienEnts
throughout the entire window of nsuln efict,

1 fing. and Biphasic Insulins):

Intermedinte-acting, long-acting, and biphasic insulins are designed for subcutancous
injection. Inramuscuiar mcrm wil cause the drug to be rekased foo rapidly, potentially
resuling in hypoglycemia. Following subeutancous njection, the infction site shoukd be left
o ot mibed, 0 reve the dru Fom ek o ciatio 0o quichy. It o ako
advised to rotate subcutancous injection sites regubrly to avoid the localized buidup of
subcutancous it due to the lipogerse properties of this hormone (see Adverse Reactions:

Lipodysopty). The e dosage wil vy depenting o e il it of
the patien. Furthermorechanges in such things as diet, activiy kevel, or workiskeep sl

may afect the required insulin dose. Intermedine-acting, long-acting, and biphasic prd
are mot widely used for physique- or performunce-enfrncing purposes due o their bonger
acting e, wich mukes them poorly suied for conceniraing the et partiionne
effeet ofi post-workout e uptake win

Availability:

U-100 insulins mmy be dispensed fiom pharmacies in the Urited States without a
prescription. This is 50 that an insulin-dependent diabetic wil have casy access 10 thi f-
saving medication. Concentrated (U-300) insuil i sokd by prescripton only. In most regions
of the workl, high medical use of the drug leads to easy access and low prices on the black
market

Hypotensives

BP Stabit™

Descripti

BP Stabil s a blood pressure mamgement product. It s not phanmaceutial based, but
instead contains atural dietary ingredients that support the finctioning of the ciruatory
system (it s classified as a dietary supplerent). In addiion to several vitamins and minerals
necessary for optimal circulatory healh, the formula contains a mmber of components wilh
substantial clinical support inchiding hawthom.™” quercetin”® natiokinase,™ garlc,™
geen tea,¥! ginkgo biloba,™2 olive extract™ and coql0.”¥ BP Stbil 5 a
bodybuikler/athte specific product. I & used most offen to help mainain blood pressure
levels that are already in the nonal healihy range (blood pressure siabiizaton), especially
during periods of high activty or supplementation.

BP Stabil does not reduce blood pressure sinply by increasing water loss (diuretc). Insicad,
it takes a nui-kevel approach to supporting circultory healih. Most findanentall, it was
designed to_ help mainiain optinul finctioning of the endothelum The endothelium i
colketion of cells that finc the inside ofal blood vessels in the body: These cells mamage the
relative flexbility of the blood vessels, helping to regubte the flow of blood throughout the
entire circuatory system. If the endothefum i not heakhy and reactive, the system can

become rigd or stil. This woukl increase blood pressure and resistance when transporting
Hlood father avay fom e hart Th ks of el ety can even kad 10 g ste
of clical hypertension, defined by persistent clevations in blood pressure outside of the
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P S e ek 12010 by Mossor Nt sk St It . exprsincf
te Healh Sl procict e, wich contais sl producs uew o support the
wique needs of s

progran. BP ot o el s dictary health :Ippl-mfm. i 2 s & kbl
through many gyms and healh supplement stores. It s prominertly avaikbke in the Unied
States, although i can alo be found in some intemational markets incheing Caada,
Ausirali, and certain pars of Europe.

How Supplie

blend of
etokinase, gk, geen (ca cxrct, gikgo bibba eximet, olive kaf extnct, CoQI0,
potassimymagnesium, and caleium, and vieamins A, B3 (niaci), B6 (pyroxidine), C. and D.

Side Effects:

BP Stabil s a atural dictary supplement and is not expected to have notable side effects.
Individuals shoukd monitor their blood pressure closely during use to make sure normal
ealthy s are mainiained.

Administration:

For blood pressure support, BP Stabil i taken at a dosage of 3 capsues per day. A dosage
of wp t0 6 capsules per day may be taken during periods of heightened activity or
suppknerton. Not at 3 el produc s as BP S my e spport ey
Jood pressure ke, but amot be reed wpon 0 rplace the eed fr prescrbed bood
especialy if Joped. Care should

‘be taken to regularly monitor blood pressure during use.

Availability:
BP Stabil i produced in the United States by Mokecular Nutiton. It s avaikible for export,
and may be found in Canada, Furope, Austral, and some other international nurkets.

Catapres (clonidine HCL)

Descripti

Clonidine .2 Ttis most prepar
s 2 ydrochorde s for e i abkts ad capss, g ¢ suppiied in oral
liquids, imjectable soltions, and transdermal patches. Clonidine stimubes - alpha-
adrentecptons i e bran, which redces synpatetc oo fom (e cntal rerou
s T decreases the et rat, e e th blod v s tat biood & llowed
0 flow more easl. Cloniline s widely prescribed for the treatment of hypertension
(abnormully high blood pressure), which can have serious heath impliations i leff untreated.
Bodybuiders typically use this drug for the same purpose, namely to counter blood pressure
use. Clonidine i al
for oftbbel puposes inchling the treaurert of acobol, opiate, and nicotin addicton,
menopause symptoms, disbetic diarrhea and newopathy (erve damige), and ukerative
colts,

s e sow ot choidns can o produce st e i srun

via stiuiation of hypor HRH (Growth Homone
Releasing Hom'nnc) nleasc. which in tum supports the secreton of growth hormone ffom
the pituitary. ™ Given the known anabolic properties of growth hormmone, clonidine i
sometimes specifically chosen by bodybuiders (when a blood pressure. medication
neded) because of s perceived added meabolc benefis. Realisticaly, however, this drug
s rarely reported to produce performance or body conpositon improvements. This may be




due o is effects on GH being short fived. Studies sugest that in any patients, clonidine wil
ot result in sustained increases in GH with continued daily use.™* ™7 The prescribing
lierature even wams that its GH elevating properties e acute, and do not resul in chronic
clevations with long-term use. Clonidine mmy be of vake for blood pressure mmagenen or
atberoff ol puposcs, bt t e presrt e ot el sccpiod s Gh st
drug for bodybuids

Oral clonidine i considered a fast ac cation. Is blood pressure
typically noticed within 30 to 60 minues afier ingestion. Peak blood kvels are achieved
wihin 3-5 hous afer administration, and the drug s metabolized with a el of
approxinately 12-16 hours. Given the short acting nature of the drug. cloridine is ually
adminitered at keast twice per day inorder to muintain therapeutically efiective blood levess.
Food does not appear to inflence the phammcokinetics of clonidie.

“The absorption of clonidine: from transdermal patches may be sigifcantly delyed in
comparison o oral tablets, and may take 2-3 days before peak blood levels are achicved.
Tolerance to the blood pressure kowering effets of clonidine may develop over tie. It may
be necessary to periodiclly reevaluate the dosage during prolonged therapy: Clonidine may

be used alone, but s ak wiha second et when a
stronger blood-pressure lowering effect i required.
History:

Clonidine first appeared in clinical studies during the late 19605, and was approved by the.
US. Food and Drug Administration for prescription sale in 1974.7¥ Over the years, its
fvorable safety profi and level of effacy have allowed it to become  somewhat common
fistline option for the treatment of hypertension. The most widely known trade name: for
clonidine is Catapres, sokl in many different countrics by the intermatioral phamceutical
manufacturer Boehringer-Ingetheim. In the United States, clonidine products are akso
avaikble through many generic_drug mancturers inchding Actavis, Bertek, Global,
Mutual, Mykn, Par, Qualtest, UDL Laboratories, Unichem and Xanodyne.

Clonidine hydrochloride i most commonly supplied in oral tablets of 0.1, 0.2, and 0.3 me
cach.

racteristics:

Clonidine is an alpha-agonist hypotersive agent derived
Clonidine i an alpha-agonist hypotensive agent derived from imidazoline. It has the
26- dichloro-N-2-i i

Wanings:

Abrupt discontinuation of clonidine may result in side effects including rebound hypertersion,
nervousness, agiation, headache, and/or fremor. In rare insances clonidine witdrawal has
been associated with serious cerebrovascular aceident and even death. Patients shoud not
discontine clonidine treatment without consuling their physicin. When discontining
clonidine, it i ually advised to skowly reduce the dosage over a miinum period of 2-4
days to reduce wihdraval sympton.

Side Effects:

Common side effects h clonidine treatment
durng clrcal s, drowsincss (33%), digines (16%), constpation uo%. g
sedation (10%). Less frequent adverse reactions inchude physkcal ftigee, fever, increased

sensifvty 10 akohol. abnomml heart beat, congestive heart filre, delirum insonmia,
nightmares, paraesthesi (tinglng of the skin), hair loss, rash, abdominal pain, anorexia,
hepatts, vomiting. decreased liido, erectik dysfinction, fequent waking to rinate during
the night (nocturi), leg cramps, muscle pain, blrred vision, and dryness or buming of the
eyes. Some side effets appear (0 be dose-dependant. Taking more than the prescribed
amount (overdosage) may result in serious adverse: reactions inchaling hypotension (ow
blood pressure), respiratory depression, impaired motor reflexcs, weakness, drowsiness,
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‘When used medicaly to treat hypertension, the dosage must be tailored to the individual
needs of the patient, The usual inial starting dosage in aduls s .1 mg given twice daily,
moming and evering (.2 me per day). This dosage may be increased once per week by .1
myday wil the proper muintenance dosage i achicved. An effective therapeutic
muintenance dosage usually rests between 2 mg and .6 mg per day, ahough a sl
percentage of patients require sigifcantly higher amounts (2.4 meday s considered the
mximum therapeutic dosage) When used by bodybuiders to offet elevated blood pressure:
due to anabolc/androgenic sterokl use, therapeutic use gidelines are wually folowed. Som:
users will iniiate clonidine at sub-therapeutic dosages (1 mg per day) i they are wsure of
their resporsivencss o the drug. or their relative need for  hypotensive agent. Individuals
skl b reminded o & & iorat 0 onkor Hood presse closly vherene kg
that can have

Availabilty Trends:
Clonidine is widely sokd throughout the developed workd Low demmand, low cost, and high

avaibbilty make thi drug a low-profit target for counerfeiing. Counerfeits are wikely to
be a signiicant problem.

Liver Detoxification

Essentiale forte N (Compound N)

Essentiake forte N i the trade name for a liver-support supplement distrbuted in Europe by
Avents Pharma, Wil this i regarded as a medication in some regions, it actuall contains a
selecton of natural vitamins and phospholpids. Likewise, in many areas, inchding the United
States, Essentiae forte N is sok over the counter. The product specifeally contains a
conplex of B vitamis, viamin E. and phospholpid forms of nolec, finolinec, and olec acid
Essental forte N i used widely in Furope to treat cases of hepatic dysfinction, such as
those caused by chronic infection, allrzy, drug toxiity, o other diease. Essential forte N i
of nterest to steroid using bodybuiders and athletes or its abily to reduce the level of ver
strain caused by anabolic/androgenic steroids (particularly those compounds that are ¢-17
alpha alkyhted).

“The nmin mechanism of action with Essentia forte N appears to be focused on the supply of
antoxidants and buiing blocks necessary for the repair of damnged cels. This product
contains nainly phospholipids (mosi and a conplex
of B and E viamins. Phosphatidyichoiine is identified as a membranc lpid, and & a key
component of he Essentil forte N formua. This phospholipi is important to the integrity of
cells, adding both flexbiity and sirength. Phosphatidykholine has long been dentified as an

supplement for the iver, supporting normmal hepatic it metabolismand overall liver
health It s akso befeved to be an inportant antioxidant for fver and pancreatic welless.The
additoral viamins in the Essentil forte N formua are likely inchuded to increase the
antioxidant and regenerative propertics of the medication.

Essentitk forte N was the first product shown to mitigite the hepatotoxic effcts of anabol
steroid use in a clinical study.”” The investigation looked at the effects ofsu:mﬂ abuse (wﬂh
or without Essentalforte N),
fall panel of iver enzymes was used to detemine the level of ot hepatic strain .
expected, the steroid-only group noticed a sigifcant elevation in fver enzymes that were
well above the normal range. Liver enzymes were alo clevated in the steroid users taking
Essental forte N, however, they were simiar to controls and remained within the normal

oo The. researchers. conchdedd“The. nosive: associntion of the ahire: severiy with fhe




increased enzymes” levels suggest a rekonship used AAS and hepatc
ol damage Tioweve when AAS were aken wih [Exente fore N] . e epaoios
effeet appears 10 be attemuted.” Whi this one study does not assure that seroid fier
oxicty can be conpletely climinated, it does kend strong support for the use of Essential
forte N with hepatotoxic anabolic sterods.

History:

Essentiae forte N has been sokd in Wester and Fastem Europe for any years, where it s
distrbuted by Aventis (formerly Rhone-Poulenc Rorer). This compound has been approved

tment of hepatic ver steatosis and otber hepatic dysfimction.

bodybuilers have used this medication for years owing 10 is understood general vabe with
regard to fer health. It did not catch the attention of athletes in the Urited States and
Canada untl 2008, however, when the investgation into i effects with steroid abusers was
publted in e Clial Ty joual e ten, s rural medition s been

‘How Suppli

Essentike forte N is supplied i soft gelatin capsules containing vitamin BI (6mg), vitamin B2
(6mg), vitamin B6 (6me), viamin BI2 (6meg), viamin E (6 mg), niaci (15 mg), and a
phospholipid conplex[polyene  phosphatidylcholine] (dichyceride esters of choline-
phosphoric acid and unsaturated fitty acids linolei, inolec, and olec acids) (300 mg)

Side Effects:

Essential forte N is a ratural vianin and supplement medication and s not expected to e
notable side effects.

Administration:

‘When used medicaly o treat hepatic dysfinction, the most common recommended dosage
2 capsuks 3 ties daily with meaks. Bodybuiklers and athictes using ths medicaton o
reduce the hepatic stress of oralseroid use will ypically follow the same medical prescribing
uidelnes, and will taken the product for as kong as the hepatotoxic steroids are
administered.

Availability:

Essential forte N & widely avaikble in Westem and Eastem Europe. It & a reltively
inexpensive: supplement, and s not a high iterest target of counterfit munuBcturing
operations.

LIV-52®

Description:

Liv-52 is an herbal medicine used widely in Europe and Asia o support metabolic and liver
health, Whie in some countries this product is regarded as a drug. it contains all natural
ngredients inching_capparis spinosa, teminalia_arjuna, cichorium intybus,  achilea
‘millefolium, solanum nigrum, tamarix gallica, and cassia occidentalis. Tt is specifically used in
the prevention or treatment of hepatis, alcoholic liver discase, carly fiver cihost, protein
gy b, s of appetie,rdtion nd chemmmpy e s danes, 5
an adjuct o hepatotoxic drugs, and to support mefabolsm during comalescence or
profonged ilness. As the fist three leters of s name would suggest, overal ver health s the
prinary focus of this product. Bodybuklers and athietes use Liv-52 as a way (0 reduce the
privary fos e b oy epmien © :

Numerous medical sudies have been conducted on Liv-52 in recent years, many of which
involve its ability to protect the liver from damage by akohol or other toxins.”! 752 753 754
One investigation in particuar looked at how the herbal medication affeted the breakdown
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‘being able to reduce next day hangover symptoms after binge drinking.”> Another study
inestigated what ulerlying mechanism might be involved in Liv-52's abiity to protect the
ver against Tt demonstrated that one pecifc abity o
slow the rate of ghutathione depletion.”® This may be very important to the steroid-using
athite, as ghtathione depletion is looked at as a direct marker of iver stress with c-17 alpha
akkylted oraks. Note that whik these stuies lend support for the use ofa natural remedy ke
Liv-52 during hepatotoxic steroid administration, they do not provide conplete assurance
that this remedly can prevent fiver danuge.

History:

Liv-52 is an herbal product that has is roots in ayurvedic medicine an age ok form of Hindu
science and medicine that centers on the use of natural remedics. Liv-S2 is mamifictured by
the Hinmaya Drug Co. in Bombay, Indi, and was fist introduced to the global market in
1955, Over the years it came (0 be a wilely disributed and popuiar matural product. In
2002, the Stwiss government LivS2asa which s
belicved 1o be the firt time an s adopted as 2 don drug in Western
Europe.™” Liv-52 had already been popular with steroid using bodybuiklers and athletes for
many years by this point, and fiuther clinical support only cemented this positon. Liv-52
presetly remains the most conmmonly used form of natural ver support among the steroid-
using conmunity today.

‘How Supplied:

Liv-52 is supplied in capsules containing a 450 me of a blend of caper bush (capparis
spinosa), arjum(teminalia arjura), Wi chicory (cichorium itybus), yarrow (achilea
milkfoum), biack nightshade (solanum nigrum), tanrisk (tamari galica), and negro cofiee
(cassia occklentals),

ide Effects:

Liv-52 & a natural herbal supplemment medicaton and s not expected to have notable side
efects

Administration:

For gencralfiver support or as an adjunct to hepatotoxic phammeceuticals, Liv-52 i generally
taken at a dosage of 1- 2 capsules 2 times per day.

Availability:
Liv-52 is produced exchsively by the Himakya Drug Company, and is ditributed widely in

many areas of the workd. In some regons, inchding the United States, the product
murketed nder the LiverCare® trade rae.

Liver Stabit™

Descripti

Liver Stabil i a liver support supplerent. It contains more than a dozen mtural ingredlents
designed 1o help protect and detoxiy the fver, and may be specifcally wseful during
exposure o hepatoloxic. substances such as oral amaboliclandrogenic steroids. At the
foundation of this formula are several clinially studicd ingredicnts simikir 10 those found in
Liv-52 and Essentiak forte. For exampl, cichorium intybus, which was origially an okl
Turkish folk medicie, has been the subject of modem studies showing it can protect the fiver
fiom toxic substance damage. It bas specifally been shown 1o lower liver enzymes
(aspartate amino-transferase and aknine amino-transferase) and biliubin levels affer toxic
exposure.™® Arjuna is also used, and again has been shown to lower liver enzyme levels and
stress markers following hepatotoxic substance  administration. ™ Yarrow ~ (achillea
millefolim) was alo inchided, and my help reduce hepatic infamation and regubte bike




secretion”® I’lmph«mdvklnhe (d key constituent of cellubr membranes including liver
cell) and a d out the Liv-52/Essentia forte-like base of the
Liver Stabil forma.

L Stpd xpuds on s uaton i e addiivel velsuled ier i
ingredients The most prevalent of these are N-acetyl cysieine and L-ghtahione. Both
Iutrents are important to muitaining ongoing fer healh, and may be especily wsefil in
countering hepatic glutathione depletion,™®! an effect common with oral AAS toxicity. 762
Next, mik thiste extract standardized for silymarin content i inchded. Siymarin contains
several key flvonoligrans that protect and detoxify the iver. I fict, this natwal remedy is
one of the most extensively studied and proven liver detoxification supplermerts, and in some:
regons is widely prescribed by physicans to treat numerous liver diseases inching alcobol
cihosss. An extensive review of more than a dozen placebo-controlld studies with the use:
of siymarin on patients with cirrhosis have shown i to consistently reduce aspartate amino-
transferase levels and even liver-related mortality.”%® Regardless. ofthe chosen liver support
regimen, mik thiste should be icluded. Last, wasabi japorica s a rich source of 6-

methybulfinhexyl sothocyanate (6-HITC). The mirent 6-HITC & an inhibitor of
‘ghutathione S-transferase, an enzyme that breaks down hepatic ghutathione.™*
History:

Liver Stabil was developed in 2008 by Molecular Nutriton (United States). The focus was
specifically on dcs-gmg a sipknt tie can fep sppan e fealh i wers of
. The formul was intended
o target several key areas m steroid-induced lver toxicty including general iver strain and
bepatic enzyme ekvations, ghtathione depketion, inflammation, and bike secretion and
transport. Liver Stabil an be found through intemational distribution, most mmbly in
Canada, Australia, and f Furope. Note that
be considered a d iy

latio

ELE

be subject

How Suppli

Liver Stabil is supplied in capsules containing a blend of N-acetyl cysteie, mik hisle
extract, wid chicory (cichorim intybus), L-ghiathione, wasabi japorica, arjura (termiali
s, posptyole, ymon (il i, v Bl varin 2, v
B6, vitamin B12, vitarmin E, and niact

Side Effects:

Liver Stabilis upplement and & tohave

For general liver support or as an adjunct to hepatotoxic pharmaceuticals, Liver Stabi &
taken at a dosage of 3 capsules per day. A dosage ofup to 6 capsules per day mmy be taken
during periods of heightened hepatic strain. Note that & natural product such as Liver Stabil
may help reduce the level ofver toxicity, but camot be relied upon to completely eliminate
potential damuge fom the abuse of hepatotoxic drugs. Care shoud always be taken to
monior fver health when taking lver toxic substances.

Availability:

Liver S podud e U by Moksr Nustion, 1 & v forcpor, and
ay be found in Canada, Furope, Australia, and some other intemational markets

Reductase Inhibitors

Avodart® (dutasteride)



Descripti

Dutasteride & an iibitor of the S-alpha reductase enzym:. Redutase inhbitors are
designed to prevent the comversion of tesiosterone o s more androgenic counerpart DHT
(@iydrotstosterone). DHT & iplcated i a ranber of dorders n men m.dmg ke
pattern hai loss and . Dutasterile & forthe
treatment of symptomatc benign prostate hyperplsa (BPED, Whie duastere s siier in
structure and action to fnasterde, it diffrs fom the first gencration reductase inibior in its
tissue selectivity. Fimasteride inhibits the type-2 Sozyme of the 5- alpha reductase enzyme,
found prominenty in the scalp and prostate. Dutasterde i non-specific for Sotype, and
inhibits both type-1 and type-2 reduetase. As such, it inhibis DHT conversion in alltissues
inchuding the sealp, lver, prostate, and skin. Because of this it akio lowers systemic levels of
DHT much more effectively than fiasteride.

“The DHT ke this nterest (o bodybuiders and
athietes, particularly those concemed with the androgeric component of testosterone-based
steroils. Dutasterile is capable of reducing the androgenic side efets produced by DHT
comersion, changing the profic of testosterone drugs measuably. Provided moderate doses
of testosterone are being used, the result can be a substantal reduction n the oceurrence of
oy skinand acne. For those prons to make pattern hair loss, dutastride may aso reduce the
harsh inpact of testosterone on the haiine. Note that as a sekective type-2 inhibior,
finasteride i abso effctive at bowering DHT kvels i the sealp (and reducing i inpact
but does not work as

In tems of overall potency, a study published in the Jowrnal of Clinical Endocrinology
and Metabolism (May 2004) directly conpared dutasteride to its closest pharmaceutical
counterpart, finasteride. ™05 In this investigation 399 mules suffering from benign prostatic
hypertrophy were assenbled and separated ito three general groups, cach recy
dutasterile (subdivided by doses of 01, .05, 5, 2.5, or 5.0 m daiy), frusteride (.5 mz
daiy) or phacebo, for a period of 24 weeks. Over the 24- week period, the dutasteride
‘group moted the sirongest kvel of DHT infbiion. The benefical effects of this drug ako
oceurred over a wide range of dosages. For example, a 5 mg daiy amount caused 98.4%
inhibiion in DHT levels, whie 1/10th of this amount (.5 mg daiy the adopted therapeutic
dose) lowered levels by anaverage of 94.7%.

“This was in great contrast o the $ mg fimsteride group, which noticed only 70.8% nhibton.
Reseacers ako roed i ther vassgianly e of s vaaon e s o e
wih som: the range of only 50-55%.

Tustas {0 lowering -alpha reduct
side effcts, there can alo be some drawbacks. For one, a strong androgen ke DHT heps
Wi reuomisclr ftcraction, ostrig strngh and msck g Uses of reductase

hbi intheir the drug s nitated. Lbido may
R ot o YT oo e e ol percentage of men even find the
need to keep Viga on hand, as duasteride renders them otherwise impotent.
Diydrotestosterone akio serves as a potent endogenous anti-estrogen, as this on-
aromatizable seroid conpetes with other substrates (lke testosterone, which aromutzes) to
bind with the aromatase enzyme. Gynecomastia or other estrogeric side cffects may occur
when this competition is absent. Gyneconstia i listed in the wamings for this product,
although the frequency of this in testing was very low (1.1% of users).

History:

Dutasteride was first described in 1997.7 It was developed by the US. based
phanmuceutical conpany GlaxoSmithKline. It was approved by the FDA in Noverber
2001, and introduced to market the following year by Ghaxo nder the Avodart trade rame.
GxoSmithK lne also markets the drug in a marber of other conries in Exrope and South
Anmerica under the sam trade name.

‘How Supplied:
Dutasteride i supplied in soff geatin capsules containing .5 mg each.



Structural Charactes

Dutasteride s a synthetic 4-azasteroid. It has the chemical designation (5+,17.)-N- 2.5
i 4-azmandrost-1-ene-17-carboxamide

Warnings (Pregnancy)

“This drug must never be taken during pregrancy. Be aware that dutasterile can be absorbed
through the skin. Women who are, or might become pregen, shoukd never handle
duasteride capsules. The DHT blocking action of duasteride can cawse severe
developmental problems (o an wnbom male ftus, even in very small amounts. Unaliered
dutasteride can ako be recovered in the semen. I s uknown i the drug can be absorbed
during sexual intercourse enough to hamm a developing male fous. The use of condorrs or
abstinence s reconmmended during therapy.

Side Effects:

“The most common adverse reactions to dutasteride therapy are inpotence, reduced bido,
and diffiuly cjacuating. Gynecomastia was also noted during clinal trils, but oceurred in
less than 1% of patients. Som patients have also developed allrgic reactors to the drug,
inchuding rash, itching. edemma, and hives.

nistration rati

Reductase inhibiors camot. completely protect against androgeric side effects such as
steroid-induced hai Joss, oy skin, and acne. Reductase inhibiors lessen these side effects
by reducing, not eliminating. the level of androgenc activiy in the skin and scalp. Androgenic
and anabolic effects are both medinted by the sa receptor, and there s presently o way
known to conpleely separate these two properties. Dibycrotestosterone s also not unique
in s abilty to ficitate androgenetic alopecia (male pattem hair loss). DHT inlibiton,
therefore, does not offér complete protection againstthis side efict,

Redwtase ihbitors are orly applcable with. testosterone, mthylestosterone, and
fuoxymesterone. These three drugs are comerted to stronger “diydro” derivatives by the
reductase enzym. Nandrolone and some offs derivatives become weaker upon inferaction
with this enzyme, as their “diydro” metabolis bind the androgen receptor very poorly
Reductase inibition 1y inensiy thei androgenic side effects. Methandrostenolone and
boklenone undergo comersion to stronger S-alpha reduced metabolics, but at such sull
levels that reductase inhibitors have litle effect on their androgenicity. Most other synthetic
anabolic steroids are wafiecied by the reductase enzyme and reduwctase inhibitors.

Administration:

‘When used medically for the treatment of synplomatic benign prostatic hyperplasia (BPH),
dutasterde & taken in a dosage of 5 me (1 capsul) per day. When wed by bodybuiders
and athletes t0 reduce the androgenicty of ftestosterone, - methykestosterone, or
Toxymesterone, dutasterkle & commony taken in dosage of.5 me (1 capstie) once every
1-2 days. The drug is typically adminitered for as long as the offending steroids are ako
aken.

Availability:
GlaxoSmithKline distributes this drug in the U.S., Furope, and South America under the
Avodart trade name. Additionally, a_nunber of other brands can be found in different

markets including Austria (Avolve, Zyfetor), Greeee (Duagen), India (Duprost), Netherlands
(Duagen), Portugal (Duagen), and Spain (Duagen).

Proscar® (finasteride)




Finasteride is an inhbior of Sa-reductase, which is the enzyme responsile for comerting
testosterone it DHT (dihycrotestosterone). This drug can efficently reduce: the serum

X unwanted resul fomits
presence. The eficet of this drug is quit rapid, suppressing serum DHT concentations as
much as 65% within 24 hours afer aking a singe 1mg tablet. Medically,this drug is used to
treat benign prostate hyperplasia (prosiate enbargement) and androgenetic alopecia (male
patter hair loss). It s ako being investigated as a potental treatmen for hirsutism. which
describes male pattemed hair growth on the fice or body of a woman. Male athietes and
bodybuiders are inerested in finateride for it abilty to reduce the androgeric side effets
associated with the use of testosterone and certain derivaties.

Finasteride is a specific inhibitor of the Type-1I Sa reductase enzyme. There are actually two
isozymes of reductase in the human body, labeled as Type-T and Type-IL Type-I Sa-
reductase s predominantly found in the liver and scbaceous gands of the skin. Type-II Sa-
reductase s prinarly found in the prostate and hair folices. The Type-Il enyme s
responsibl for about 2/3rd of the circulating DHT, whik the Type-I enzyme produces the
remaining 13nd. As an inhbior of Type-ll reductase only, fimsteride has a more
pronounced effect wih regard 1o preventing hair loss, but is somewhat ks effective at
mitgating oly skin and acne. Since hair loss & the primury worry among most nale steroid

users who use reductase inhibitors, fimsteride remins a popur ancilary drug in spiee of ts
inabiy o block DHT comersion il tsues

Finasteride is considered a highly specifc drug, as it has lie spilover effect on the ofher
homones in the body. It s no afiniy for the androgen or estrogen receptors, and thercfore
does not exhbit any androgenic, anfiandrogenic, esirogenic, or anti-estrogenic properties. It
s no appreciable impact on circubiing levels of cortisol, thyrokl-stimuting hormone, or
thyroxine, nor does it appear (0 aller HDL/LDL cholesterol kvels. Changes in hieiizing
bormmne (LH) or folick-stiuating hormone (FSH) are akso not notable, and it s not shown
o have a significant effeet on the hypothakimic-pitiary-testicuar axis. Finasteride has been
shown (0 nercase he cicublig el ofestosterone by rougly 15% however, sice a
eater amown of the leftumale

History:

“The fst elease of fimasterkle i the U.S. was under the brand rame of Proscar® (Merck),
which was approved by the FDA in 1992. It was specifically given approval for use by
patients wih benign prostate hyperplasia (prosiate enlrgermen). In Decerrber 1997, the
Food and Drug Administation again approved fimsteril, this time for a different pupose,
nanely the treatment of male patter hair loss. Merck rekeased the drug under a diffrent
brand name for this purpose, Propecia®, which contained only 1/3th of the Proscar®
dosage. Today, both Proscar® and Propecia® remain the dominant brands of insteride on

Finasteride i most commonly supplied in tablets of | mgzand 5 me:

tural Characteristi

Finasteride is a synthetic 4-azasteroil. It has the chemical desigration 4-azzandrost- 1-ene-
17-carboxanide,N-(1,1- dimethylethyl)-3-0x0-(5-,17,)-

Warnings (Pre;

“This drug must never be taken during pregrancy. Finasteride can be absorbed through the

skinWomen who are, or migh become pregnani, shoud never handle broken or uncoated

ﬁxaslerde {ables. The DHT blocking action of fimsteride can cause severe developmental
roblens fo an wbom e feus, even in Unaered

e recovered i th sement & kown i enough dra can be absorbed due s

intercouse to ham a developing muke fetus. The wse of condoms or absiience &

recommended during therapy.

ide Effects:

Adverse reactions conmonly associted with the short- term (1 year) use of finasteride



inchide inpotence (8.1%), decreased bido (6.4%), decreased cjacube volume located.
(3.7%), ejaculation disorder (.8%), gynecomastia (.5%), breast tendemess (.4%), and rash
(5%

stration (General Considerations):

Reduwtase inhibitors camot. complely protect against androgeric side effects such as
sterokl-induced hair loss, oy skin, and acne. Reductase inhbitors kessen these side effects
by reduwing, not elimimting, the level of androgenic actvity in the skin and scalp. Androgenic
and amabolk effcts are both medied by the same receptor, and there & no way presently
known to copletely scparate these fwo properties. Difyclrotestosterone s ako not unique
in s abilty to feifate androgenctic alopecia (male patiem hair loss). DHT inhibion,
therefore, does not offe corplete protection agiinstthis sde effect,

Reductase inhibiors are only appicable wilh testosterone, mehyhestosterone,  and
fooxymesterone. These three drugs are comerted to stronger “diydro” derivatives by the
reductase enzyme. Nandrolone and some offs derivtives become weaker upon inferaction
wih this enzyme, as their “diydro” metabolies bind the androgen receptor very poorly.
Reductase inhibiton may intensify their androgenic side eflcts. Methandrostenolone. and
‘boldenone wndergo comversion to stronger S-alpha reduced metabolies, but at such srall
ekl e iors v e ffct o e adoicy. Mot ofer e
waffected reductase nhbitor

‘When used medically for the treatment of male patter hai loss (androgeneti alopecia) in
men, the recommended dosage i 1me per day. When used for the treatment of benign
prosatic_hyperplsia (BPH), 5 mg per day & usually adminisered. When used by
bodybuiders and athietes to reduce the androgencity of testosterone, methykestosterone, or
foxymesterone, finasteride is commonly taken i a dosage of mg per day. The drug is
typically admintered for as Jong as the offending steroids are abo taken Since DHT
ihbition can kessen stength and possbly muscle gains  during _ testosterone,
melytesoserae,or foxymesterone therapy (given the positive actions of androgens on

the newromuscular system), a “use only when necessary” approach is usually taken with
regard to this drug

Fimsteride i wi of the world.The inent brand rames.
in comneree are Proscart® (5 mg) and Propecia® (1), abough a marber of other brund
and generic forms of the drug can akso be located.

Testosterone Stimulating Drugs

hCG (human chorionic gonadotropin)

Descriuti
Humun Chorioric Goradotropin (HCG) s preseription medication containing chorionic

pregrancy. It is synthesized in syncytotrophoblast cel of the placenta, and i responsbk: for
increasing the production of progesierone, a_ pregrncy-sustaining hormone. Chorionic:
gonadotropin s present. in significant amounts only during pregency, and i used as an
indicator of pregmancy by standard over-the-couner pregrancy test kis. Blood levels of
chorionic gomadotropin becom noficeable as carly as seven days affer ovultion, and rise
everly o a peak at approximately two to three monihs ito gestation. Afie this poin, the
homone kevel willdrop graduelly il the point ofbirth.



Although it possesses minor FSH-lke (Folicke Stimubting Homone) actvty the
physblgial oo of chorock gradotoph. ity i e of G

luteinizing hormone (LH). As a clinical drug, hCG is used as an exogenous form of LH. It is
typically appled to support owiation and pregnancy in wommen, most specifically those
suffering from infertlty due 1o low concentrations of gomadotropis and an mbily o
v, Due o the iy of LH o stimine the Lediescels e s 0 membctre
testosterone, hCG s ako wsed with men o freat hypogonadotropic hypogonadism, a
disorder characterized by low testosierone kevels and insuffcient LH output. The drug is ako
used inthe treatment of prepubertal eryptochidism, a condifon in which one o both of the
e e il o descend o e s, HOG i s by e s s sty

0 increase endogenous testosterone production, generally during. or at the conclusion of, a
Senot el i ol b production has been infernpted.

History:

Chorionic gonadotropin was first discovered in 1920,767 and was identified as a pregnancy
hormone approximately 8 years later.”® The first drug preparation containing chorionic
gonadotropin cane: in the form of an aninal pitary extract, which was developed as a
commercial product by Organon. Organon infroduced the extract in 1931, under the frade
Pregon. A trademark dispute forced the company to change the name Pregnyl
bowever, which reached murket in 1932. Pregnyl s stil sold by Organon to this day,
although it o longer comes in the form of a pituiary extract. Manuicturing techniques were
introduced in 1940 that allowed the hormone to be obtained by fitering and purifying the
wrine of pregzant women, and by the ke 1960°s were adopted by all munuficturers formerly
using animal extracts. Over the years the process and manuficturing protocols have been
refined, but hCG i mde in essentilly the same way today as it was decades ago. Whik:
ler preparations are of biological orign, th risks of biological contaminants are said to

be low (although camot be conpletely exchxled).

Early on, the indicated uses for chorionic goradotropin preparations were much broader than
they are presently. Product lierature fom the 1950's and *60’s recommended the use of
these drugs for, among other things, the treatment of uterine biceding and amenorhea,
Frochlch’s syndrone, cryptochidism, femule steriy, obesiy. depression, and muke
inpoee. A ad canpe of e wid s ofcorr: sradotop e hsed e
preparation Ghkor, which was described in 1958 as b fect

testosterone. For tied youg men in make climacteric o ok i o smnluy.
Beneficial in impotence, angina and coronary heart disease, neuropsychoss, prostatits, [and]
myocardits.™ Suwch recommendations, howener, refleet an era ks tightly regubted by
govermment agency and ks relfant on proven clnical triak. Today, FDA-approved
indications for hCG are limited to the treatment of hypogonadotropic. hypogonadism and

and infertiy in women.

HCG has no significant thyroid-stimulatig actvity. This s specifically pointed out because
HCG was once widely sed for the treatment of obesiy. The trend seemed to have become
popuar in 1954, afier a paper was published by Dr. AW Simeons chiming that chorioric
sonadotropin was an effective adjunct to dieting According o the study, patients were able
10 efiectively stave off hunger with severely low-calorie diets provided they took the
bomuone injections. Dubbed the Simeons dict, people all across the counry were soon
subjecting thenselves to severe calorie restriction (500 calories per day) and taking hCG
injections. Soon afie, the hormone iselfbecan the i focus for fit loss. In fict, by 1957
it was said that hCG was the most conmonly prescribed medication for weight loss. More
recent and comprehensive. investigations, however, refite that there s any anorexic or
metabolic advantage o0 the se of BCG.™® In 1962, the Jounal of the American Medical
Assocition had akready been waming consumers about the hCGrinchsive Simeons diet,
stating the more basic fict that severe calorie restriction, which causes the body to sacrifice:
musck: and organ tssue to obtain necessary protein, was more hazardous than obesty iself
By 1974, the FDA had had enough of the hCG ft Joss clains, and mandated the following
statement (o0 be_inchded wih al prescrbing lieratwe, “HCG HAS NOT BEEN
DEMONSTRATED TO BE EFFECTIVE ADIUNCTIVE THERAPY IN THE
TREATMENT OF OBESITY. THERE IS NO SUBSTANTIAL EVIDENCE THAT IT

INCREASES WEIGHT LOSS BEYOND THAT RESULTING FROM CALORIC
RESTRICTION, THAT IT CAUSES A MORE ATTRACTIVE OR NORMAL'

DISTRIBUTION OF FAT, OR THAT IT DECREASES THE HUNGER AND

DISCOMFORT ASSOCIATED WITH CALORIFRESTRICTED DIETS.” This warmine



pert on ll et sl i the US, toda I sp of i i and vieee o e
contrary, the use of hC

Hurun Chorionic Goradotropin i a widely popuar drug preparation today, owing to the
fict that it remmins an indispensable part of ovulaton therapy for many cases of femuke
inketity. Popular preparations in the ULS. presently inchle Pregnyl (Onganon), Profasi
(Serono). and Novarel (Ferrng), although many other trade names have been popular for
chorionic gonadotropin preparations over the years. This drug s ako sokd widely outside of
the United States, and can be found wxler many addional rade raes, (00 numerous to ft
here. Owing to the it that this drug s not controlled on a federal levl, ULS. athetes and
bodybuilers uabe to find a local physician willing to prescribe the drug to treat steroid-
induced hypogonadism ofien order the product fiom intermational phamcy sources. Given
that this drug s cheap and rarely counterfiied, most international sources are tnsted.
Alhough reconbinant forms of chorionic gonadotropin have been introduced o market in

the vast supply and low cost of biokogeal hCG continues to make it a staple
product for both abeled and off-label uses.

iral Characteristies:

Chorionic gonadotropin i an oligosaccharide glycoprotcin composed of 244 amino acids. It
has an alpha subunt that is 92 amino acids long and ientical to that of hteinizing hormone:
(LH), follcke-stimuating hormone (FSH), and thyroid-stinulating hormone (TSH). It bas a
beta subunit that is unique to hCG.

‘How Suppli

Huran Chorionic Gonadotropin i widely avaikble in various huran and veterinary drug
markets. Conposiion and dosage may vary by couniry and mamuficturer, but typically
contain 1,000, 1,500, 2,500, 5,000, or 10,000 international units (IU) per dose. Al forms.
are supplied s a yophilzed powder, requiring reconstiuion with sterik dikent (water)
before use.

e

Harman Chororic Goradorop & el ghen by sk (M) ifecton The
subcutaneous route s abo used, and has been deemed to be roughly equivalent
therapeutically to TM injections.”™ Peak concentrations of chomruc ‘gonadotropin oceur
approxinately 6 hous after ntramuseulr injecton, and 16 to 20 hous afer subcutancous
injection.

Administration (Men):

When used to treat hypogoradotropin hypogonadism, curent FDA-approved protocols
recommend either a short 6-week program or a long-term program lsting w t0 | year,
depending on the indiidual needs of the patient. Prescribing gidelines for short-term use
recommend that 500 to 1,000 i to be given 3 imes a week for 3 weeks, folowed by the
same dose twice a week for 3 weeks. The long-term recommendations call for 4,000 units
o be adminitered 3 times weekly for 6 to 9 months, affer which point the dosage is reduced
102,000 wils 3 fines weekly for an additonal 3 months. Bodybuklers and athletes use hCG:
cier on cyck, in an effort to mintain festcur integrty during steroid adminsiration, or
afier a cyck, (0 help restore hormoral homeostasis more quickly. Both types of use are
deemed cfective when properly applicd.

Post-Cycle:

Hurun Chorionic gonadotropin i offen used with other medications as part of an in-depth
Post Cyce Therapy (PCT) progam focused on restoring endogenous testosterone
production more rapidy at the end of a steroid cycke. Restoring endogenous testosterone:
production is a special concer at the conchsion of each cyck, a time when subnormal
androgen kvels (dwe o sterokd induced suppression) coud be ery costly o the
physique. The main concem s the action of cortol. which in many ways is balanced out by
the effect of androgens. Cortsol sends the opposite message o the muscks than
festosterone, or o breakdown protein in the cell Lefi unchecked by a low kvel of
testosterone, cortsol can quickly sirp much of your new muscle mass away. Protocols for
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or 3rd day, taken for no longer than 2 or 3 weeks. Ifused for too long or at 0o higha dose,
the drug may actually finction to desensiize the Leyclig’s cells to hieiniing hormone, firther
hindering a retum to homeostasss. For a more comprehersive view of hCGs roke ina proper
hormonal- recovery program, please refer to the Post Cycle Therapy section of s book.

On-Cycle:

Bod and athltes may also adrminiser Hirun Chorionic Gomadotropin throughout a
sterokd cycke, in an effort to avoid testicubr atrophy and the resuling reduced abilty o
respond to LH stimuis. In efféct, this practice is used 1o avoid the problem of testicuar
atrophy, instead of trying to correct i kiter on when the cycke is over. It is important (o
remembr it the dosag s o becrsily e wih s e of e, s High kel
of hCG may cause " and

also desensitize the testes to LHW As such, the drug may actually induce primary
hypogomadism when misused, greatly prolonging, ot inproving, the recovery window.
Current protocok for the we of KCG in this mumer ivobe adniniering 250 1U
subcutancously every 3rd or 4th day throughout the length of he steroid cycie. Higher doses.
may be necessary for some individueis, but st no point shoukd exceed 500 1U per inection.

“These on-cycke hCG protocols were developed by Dr. John Criskr, a wel-known figre in
the anti-aging and hormone-replacement ek, for use wih his testosterone replacernent
therapy (TRT) patiens. Akthough TRT is ofien administered on a long-term basis, testcubr
atrophy is a common cosmetic conphint of patents imespective of the maintenance of
nomal androgen levels. Dr, Criskr’s HCG program is designed o alkvate this concem ina
e that i acceptable for longer-term use. For those nerested in precisely timing their
1CG shots in relition o a prescribed festosterone rephicement. program, Dr. Criser
recommends the following in his paper,“An Update to the Crisker hCG Protocol” ...y test
cyp TRT patients now take their hCG at 201U two days before, as well as the day
el previous to, their IM shot. All admiister their HCG subeutaneouslyand dosage:
may be adjusted as necessary (I ave yet to see more than 350U per dose requird)...
“Those TRT patients who prefer a transdemmal testosterone, or even testosterone pelkts
(although 1 am ot in favor of san), take their hCG every third day.”

Administration (Women):

When used to induce ovulation and pregnancy in anovultory infetle woman, a dose of
5,000 to 10,000 wits i adminstered one day following the last dose of menotropins. The
timing is specific so that the hormone is given precisely at the right moment in the ovulation
eyl Hunan Chorionic Gonadotropin i not used by women for physigue- or performance-
enhancing purposes.

Availability:

When we find hCG, we see it is always packaged in 2 different vials/ampules (one with a
powder and the other with a sterile solvent). These need to be mied before injecting, and
any leflover drug shoud be refiigerated for hter use. Make sure your product matches this
description. Human Chorionic Gonadotropin is widely manufactured, and casily obtained on
the black murket To date, counterfeis have not been much of a concen, although a couple
of oddities have popped up (allin mul-dose vias).
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Glossary

AAS - Ambolic/Androgenic Steroid

Acute — Short duration. An acute eflect is one that oceurs rapidly, not afier long-term
adminitration

‘Aerobic - Refers 1o a process where oxygen i used to generate energy i the muscles fom
carbohydrates, fts, and protein, inthe form of ATP (adenosine trihosphate). Long distance
ruming i an exanple of an aerobic activy.

Adipose — Fat tisue.

Adrenoceptor — A type of receptor in the body imolved in the regulation of heart rate,
metabolism, and thermogeness. Stimubted by endogenous catecholamines such as

Agonist — A subslxme that iniates a biological response. An estrogen agonist acts as an
estrogen i the:

— A glass contaier that holds a single dosage unit of a liquid drug product. An
ampue must be broken open before use.

Anabolic — A process that mm!ves the buiding of tissues such as muscle and bone. AAS
are most

Anacrobic — Refers to a process where is gencrated in the muscles fom
carbohydrates in the form of ATP (adenosine triphosphate) without the use of oxygen.
Weig lifing is an example of an anaerobie activiy:

enic — Refers to the musculnizng propertes of a substance. AAS stimate ake
ido, secondary hair growth, acne, and ke patiem air loss via their androgenic
properties.
Atagorist. A b mbm a biologial response. An estrogen antagonist blocks
the action ofestrogen in the.

Arthythmia — An imegubr heartbeat. Arthythmias may be i threatening or berign in
e,

Atherogenic — Promting the formation of plaque deposis on the walls ofareries.



Atherosclerosis — A progressive cardiovasculr disease characterized by the budup of
plaque deposis in the artercs. This may obstruct blood flow, causing heart aftack or stroke.

Bacteriostatic — Inhibits the growth of bacter. Bacteriosiatc water confains ingredients
{hat prevent bacteri from contaminating the liuid

Contraindieated — Not advisable for se. A contraindication & a conditon that woukd
prevent someonc from using a particular drug product,

Diabetogenic - Increases blood sugr.

Diastolic - The phase of blood circulation where the punping chambers of the heart
(venirickes) are being fild. Pressure i at s owest during the diastoli phase.

Dovnregte - To kce i rber Some e rcapons dowrebte i figh
leves of inducing tolerance. ids generally do not
Cauke & ot n respevive anKOEER FECon CORCTRBROTE. s dowmregalation
does ot ocarr.

Edema — The water body tisues.

Endogenous — Occurring naturally within the body: Testosterone produced by the testes i
an endogenous hormone.
Epiphyses — The growth phtes at the end of long bones. The epiphyses pates regulate
increases in fincar height during development, and fise at maturity preventing further fncar
gowth.

Erythropoiesis — The process in which red blood cells are produced in the body:

Esterified — Refers to a steroid compound that has one or more fatty acids attached to the
mokecue, usually to slow its rekase fom an injection sie. Testosterone cypionate is an
esteriied form of testosterone.

Exogenous — Caused by an agent outside the body.

Glycemic — Rehing o blood sugar leveks

otoic — Liver toxie. All c-17 alpha akyhted anabolic/androgenic sterokls are
considered hepatotoxic.

Homeostasis — A state of equibrium among physiological processes.
Hyperplasia — Growth that occurs via an increase in cell anber.

Hypertrophy — Growth that oceurs via increases in existing cell sz

Metaball Synrone - A pooly def conmon el dhorter ez by
elevated blood presstre, a
3 e disease.

Multi-dose Vial A vial with a rubber stopper on the top, designed to be pirced
repeatedly by a needle (for muliple uscs).

Pathological ~ Involving or caused by physical discase.

Peripheral — Near the surfice of the body. Psychoactive drugs are ofien regarded as
centrally acting (brain'central nervous system), whi hormones like anaboli steroids affect

Prognostic — Serving o predict th likely outcome of a disease.



Pulmonary - Related 1o the kngs.

Recombinant — Refers 0 a synthetic manuficturing technology that imvolves the splcing of
genes or DNA segents and inserting them nto a cel culure in order to repleate a specific
protein. Recombinant DNA technology is wed to manuficture many protein-based drug
products inclding human growth hormone, insulin-ike growth fictors, and human insui.

Selective — Describes a drug with a very specific effee, and litle spilover ito other
biological syste,

Subeutaneous — Located beneath the skin and above the musce.

Supraphysiological — In excess of norml biological levels. High doses of testosterone.
produce supraphysiologicalleves of hormone n the blood.

In excess of ir levels.
Systemic — Affécting he entie body through generalcireuation.

Systolic — The phase of blood cireution where the purping chanbers of the heart
(venirickes) are actively purping Pressure i at s highest during the systol phase.

Upregulate — To increase in nunber. Usualy refating o celblar receptor concentrations.
Anabolic/androgeric sterokls can icrease respecive androgen receplor concertrations,
possibly ncreasing sensitvy to androgens.



