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Alan D. Rogol, M.D., Ph.D. and anabolic effects noted during young males, although its role in
Professor of Pediatrics and adolescence and adulthood in these traits is controversial.
Pharmacology males. Androgenic effects are The androgens that produce
Chief, Division of Pediatric those biologic activities that relate predominantly anabolic (as op-
Endocrinology and Metabolism to the growth of the male reproduc- posed to androgenic) effects are
University of Virginia tive tract and to the development esters of natural androgens or de-

Charlottesville, Virginia of male secondary sexual charac- rivatives of 19-nortestosterone.
teristics. In the pubertal male, Orally active agents are alkylated

Scientific interest in drugs is usu- these effects are responsible for at the C-17 position of the an-
ally focused on their therapeutic increases in the length and diame- drogen steroid nucleus. This
effects-prevention, diagnosis, or ter of the penis, development of chemical modification retards the
treatment of disease-or on their the prostate and scrotum, and the hepatic metabolism of these
abuse potential. Little attention has appearance of pubic, axillary, and agents. The parenterally effective
been given to the use of drugs for facial hair. Anabolic effects are compounds are mainly esters of
the following purported benefits: those occurring in the somatic or the C-17 oxygen function and have
increase in physical strength, de- nonreproductive tract tissues, that an extended duration of action due

lay in the onset of fatigue, increase is, those that promote nitrogen re- to delayed systemic absorption
in exercise endurance, prevention tention. Anabolic effects include from intramuscular sites. Methan-
of anxiety that could interfere with an acceleration of linear growth driol is an exception, for it is a C-17
performance, enhanced attention before bony closure, enlargement alkylated derivative. Oxandrolone
and concentration, and develop- of the vocal cords, the develop- is an anabolic steroid with a par-
ment of a more satisfactory com- ment of libido and sexual potentia, ticularly favorable anabolic-to-
petitive attitude. The use of chemi- and an increase in muscle mass androgenic activity ratio. In addi-
calor medicinal substances with and strength. tion, there has been probably
the deliberate intention of altering During normal male pubertal more experience with this com-
athletic performance is generally development, testosterone is re- pound than with any other for the
considered unethical; for this rea- sponsible for accelerated linear appropriate stimulation of delayed
son, drug use by athletes is usually growth, in part by augmenting the growth in male and female adoles-
covert. amount of growth hormone se- cents, and girls with Turner

creted, increasing muscle bulk syndrome.
Metabolic Actions and strength, and decreasing the The potencies and usual re-
All anabolic steroids are deriva- percentage of fat as body mass. placement dose ranges of many of
tives of testosterone, the natural This androgen is also probably re- the anabolic steroids taken byath-
male sex steroid hormone that is sponsible for the increase in ag- letes in the United States are listed
responsible for the androgenic gressive and sexual behavior in in the table below.1-3 .

Ta~fe..Anabo.lic
Orally Active

Relative Usual dose range
Trade name potency for replacement therapy
Maxibolin ;:::; 8 4-8 mg/day

Methandrostenolone Dianabol ;:::; 2.5 5 mg/day

Oxandrolone Anavar 13 5-10 mg/day
Oxymetholone Anadrol-50 5-10 5-15 mg/day
Stanozolol Winstrol ;:::; 6 6

Parenterally
;:::; 4 25-50 mg/week

Durabolin
Nandrolin

Nandrolone decanoate Androlone D ~ 3 50-100 mg, 3-4 x/week

Deca-Durabolin
Methandriol Anabol ;:::; 6 50-150 mg/day (oral)
(also orally active) Durabolic

Methabolic
Methyldiol
Steribolic



Therapeutic Role merely for their placebo effect, or athletes taking these compounds
Anabolic steroids are medically they may allow the athlete to train can lose enormous amounts of

~ unquestio~ed as re,placement more, diligently an~/o~ ,more ag- ~ei~ht very quickly after disco~-, 
therapy In men with hypo- gresslvely. The significant un- tlnulng these agents before certain
gonadism of central or peripheral toward effects (see following sec- competitions.
origin and in some young males tion) are most often quite removed In women, anabolic steroids
with marked delay of pubertal de- in time from their use. As in any produce virilization, as indicated
velopment. The amounts used, ei- other clinical study, it would be by enlargement of the clitoris, in-
ther orally or parenterally, are important to follow athletes long creased pubic, axillary and bpdy
within severalfold of the normal term and to know precisely what hair, and libido. Menstrual dys-
male testosterone production rate. agents were taken, how much, and function is common.
At these levels, normal pubertal for how long. Such data are un- Abnormal hepatic function test
progression and the maintenance available at present and probably results and mild jaundice are regu-
of adult male strength and sexual will always remain so because of larly seen in persons taking com-
function are attained, and un- the covert nature of most anabolic pounds that carry a 17 -methyl (al-
toward effects are usually minimal. steroid use. kyl) group. Jaundice may also
Somewhat increased amounts are Although a large number of occur as a secondary phenom-
used to stimulate anabolism or to studies of the effects of anabolic enon to other drug-induced liver
produce positive metabolic effects steroids on athletic performance diseases, such as peliosis hepatis
in some patients with neoplastic have been completed, there are (the pooling of blood within the
diseases. These agents may also very few that have been well con- sinusoids) and/or hepatocellular
be prescribed for patients with trolled and randomized. Of those carcinoma. More commonly, how-
certain hormone-dependent tu- studies that have shown increases ever, there is a lack of sperm pro-
mors, such as breast cancer, in muscle strength, virtually all duction despite the heightened

evaluated highly trained athletes sexual drive in men receiving high
Can Anabolic Steroids Im- whose performance relied heavily doses of anabolic steroids. AI-
prove Athletic Performance? on explosive muscular power to though androgens are required for
The most desirable effect of an- overcome the inertia of imple- spermatogenesis, in high dosages
abolic steroid use by athletes is an ments; for example, weight lifters they feed back upon the hypo-
increase in muscle bulk, which is or field event throwers.4 The gains, thalamus and pituitary to decrease
purported to give them more based on relative increase in mus- concentrations of luteinizing hor-I 
strength and power. One must re- cle strength, were small and statis- mone and follicle-stimulating hor-
alize, however, that objectively tically significant in less than half mone.. The latter is an absolute
measured size and strength of the studies, When evaluating rela- requirement for the maturation of
muscle are not the sole deter- tively untrained subjects, it is very spermatozoa within the semi-
minants of athletic performance. difficult to distinguish the results of niferous tubu1es of the testes.
Some athletes are very pragmatic training from those attributed to Some laboratory test results can
and success oriented. Training anabolic steroid use because of be influenced by the levels of cir-
methods that include the use of the very significant benefits of culating androgenic hormones,
chemical compounds and drugs training itself. The aerobic perfor- and the results of certain tests-
are chosen if the athlete thinks they mances of athletes treated with gonadotropin and thyroid hor-
will help. They may be needed anabolic steroids do not exceed mone levels, for example-may

those expected from aerobic train- become abnormal in persons tak-
ing itself.s ing anabolic/androgenic agents.
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