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Foreword

I am gratified by the enthusiastic response to the premier issue of
Drugs in Sports. The newsletter's content and format were received
favorably by all levels of sports, including researchers, government
agencies, sporting federations, sports physicians, chiropractors,
coaches and trainers, and athletes.

As well, we received several helpful recommendations for the newslet-
ter and ideas for future topics. We have considered these recommen-
dations carefully and plan to implement some of these in upcoming
issues.

I am grateful for this feedback and urge readers to write to me care of
Decker Periodicals Inc., One James Street South, P.O. Box 620.
L.C.D. 1, Hamilton, Ontario, L8N 3K7.
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Drugs in sports

Editorial: Why Athletes Use Drugs

Although most people are
aware ofthe use of drugs bycompeti-
tive athletes, many are not aware
that substances such as anabolic
steroids are widely used by recrea-
tional athletes. The use ofthese com-
pounds by competitive athletes dif-
fers in some respects from their use
by recreational or social athletes.
Certainly some of the moral issues
are different, as are the methods of
enforcement-with an attempt (how-
ever inconsistent and flawed) by
sporting bodies to eliminate use of
performance-enhancing drugs by
amateur athletes.

In many ways, however, the
use of these drugs by both tlpes of
athletes has maly similarities, in-
cluding the reasons that they are
used, their side-effects, the source of
the drugs, and the implications and
repercussions of increased legisla-
tion against performance-enhancing
compounds, especially the anabolic
hormones.

Both groups of athletes use
drugs to achieve specific ends. For
competitive athletes that end is win-
ning and all that winning brings -fame, power, and money. Noncom-
petifve athletes use anabolic ster-
oids to improve their physical and
emotional states. When these ath-
letes look better they feel more confi-
dent at work and play and are more
successful in dealing with the oppo-
site sex. Anabolic steroids help both
tlpes of athletes to cope with the
stress and competition of modern life.

In competitive sports, doping
gives an athlete a competitive edge.
Today, however, the use ofdrugs in
sports is so pervasive that most ath-
letes must use drugs if they wish to
remain competitive.

In order to make sports com-
petitions fairer, sporting federations,
led by the International Oll.rnpic
Committee (IOC), have instituted
drug testing programs. Unfortu-

nately, all that has been accom-
plished so far, and the doping con-
trol programs can hope for no more
regardless of how sophisticated test-
ing becomes, is a decrease in the use
of some drugs by some athletes.
Certainly doping control has de-
creased the use of drugs at the nov-
ice and intermediate level. It has
a-lso decreased the use of what I call
"drugs of the moment" such as am-
phetamines and narcotic analgesics
at all levels.

Most elite athletes, however,
have merely shifted the emphasis on
the drrgs they use and when they
use them. Some drugs such as
nandrolone (an anabolic steroid) are
no longer used because they can be
detected forsuch longperiods oftime.
Oral medications are used more fre-
quently than injectables, and other
compounds are substituted for the
ones that can be detected easily.
Sometimes the alternate drugs are
potentially more dangerous, since less
is known about their use and side-
effects than the more established,
but easily detectable drugs. Contrary
to popular belief, since drug testing
will not make competition drug-free,
legislating against the use of anabolic
steroids will not help those athletes
who now feel coerced into using per-
formance-enhancing drugs in order
to stay competitive.

The intensive media coverage
and sensationalism surrounding the
use ofdrugs by athletes have spawned
much indignation on the part of gov-
ernment, sporting bodies, and the
general public. These agencies and
individuals are outraged that the pu-
rity of sports has been soiled by the
use of drugs. Mostathletes, however,
have a more realistic view - their
acceptance of performance-enhanc-
ing drugs is based on the realif of
competition.

It seems that the very people
who are outraged by the use ofdrugs

by athletes are the ones who liberally
use an arsenal of "accepted" drrgs
such as alcohol, caffeine, nicotine,
aspirin, oral contraceptives, cold
medications, antihistamines, herbal
products, homeopathic preparations,
megadoses of vitamins and miner-
als , and even illicit recreational drrgs .

Many of them smoke, drink, refuse to
exercise, and are grossly overweight.
The anti-drug stance taken by these
individuals is hypocritical and often
a result ofa knee-jerk reaction to the
sensationalistic investigative report-
ing that has dominated the news
media and has led to a loss in objec-
tivity and a polarization of views re-
garding the use and abuse of drugs
in sports.

Contrary to what most people
believe (the rnedia's irresponsible
sensationalism has resulted in the
widely held mistaken view that the
use by athletes of anabolic steroids
and other performance-enhancing
dlags is a problem on par with heroin
and cocaine abuse), the use of drugs,
such as anabolic steroids, by ath-
letes is a problem, not because of the
addictive and dangerous side-effects
of these compounds, but because
these drugs offer an unfair competi-
tive advantage to the athletes who
use them.

Drug use by athletes should
not be confused with the addict's
use of illicit drugs. The athlete's
reasons for the use ofdrugs (and the
kinds of drugs used) are different
from those who abuse illicit or pre-
scripfon drugs. Athletes don't use
drugs to escape reality - they use
tllem to enforce the reality that sur-
rounds them. Athletes use drugs
because they, along with everyone
else in this society, want to win.
Winning means money, prestige, and
the good life. In our societlr coming
in second means losing, whether in
sporls or in everyday life.



Use of Anabolic Steroids

Athletes are not totally blame-
less. They could ignore the tenden-
cies and temptations; they could be
less materialistic. But it is because of
their achievement-oriented person-
alities thattheyrespond to the societal
siren call ofsuccess at any cost. They
are, perhaps, the embodiment of our
society's ethical and moral values.

There are. ofcourse. other fac-
tors that play a part in the use of

drugs by athletes. Athletes and
nonathletes alike derive psychologi-
cal as well as physical benefits from
exercise. Exercise has been shown to
enhance an individual's overall self-
image, and a positive self-image is
important for good mental health
ald personal happiness.

For many athletes, feelings of
self-worth are dependent upon their
physical status, hence the push to

Use of Anabolic Steroids in Wasting Diseases

Anabolic steroids are presently
being used as replacement therapy
in cases of obvious deficiency, some
forms of anemia, hereditary angio-
edema. and some vascular disor-
ders. Anabolic steroids. because of
their anabolic, anticatabolic, immu-
nologic, and other effects, may be
useful in the following ways:
. Improrrin€i postoperative recovery:
. Improvin€ the nutritional status

ofpatients who are on parenteral
nutrition or in negative protein
balance:

. Aiding convaiescence in cachectic
or debilitated hospitalized and
nonhospitalized chronically ill pa-
tients by improving recovery ald
appetite, and helping to prevent
associated musculoskeletal and
dermal problems;

. In wasting diseases including
pollnnyositis, muscular dystro-
phy, cancer, and AIDS;

. Combating the catabolic effects
of long-term use of corticosteroids ;

. Bone disorders, including osteo
and rheumatoid arthritis, osteo-
porosis, and delayed fracture
healing;

. For asthmatics: and

. For chronic inflammatory and
autoimmune diseases.

Anabolic steroids can be use-
ful even in conditions where they
might theoretically be contrain-
dicated. For example, a combination
of nutritional supplementation and
oxandrolone has been found to be
useful in the treatment of alcoholic
hepatitis, a condition in which the
use of l7-alkylated compounds (e.g.,

oxandrolone) would not ordinarily
be considered because of their
hepatotoxicity. t

As well. although serious con-
sideration must be given to their
signiflcant horrnonal adverse effects
on prepubertal children, anabolic
steroids have proven to be of some
use in the management of protein-
depleted children.2

Thus. because anabolic ster-
oids promote muscle and weight gain,
and decrease muscle breakdown.
and because they have in the past
been found useful for augmenting
alternative methods of nutritional
support, they are potentially useful
compounds for treating the wasting
that often accompanies diseases
such as poll'rnyositis, cancer, and
AIDS. Studies have shown that the
prognosis of patients with AIDS de-
pends to some extent on their nutri-
tional status3 and maintaining their
body weight.a

use performance-enhancing drugs.
This is perhaps why some athletes
continue to use anabolic steroids
after retirement from competition,
and also why noncompetitive ath-
letes use them. With this background
of need and desire, it is not sur-
prising that the possibility of a few
side effects fails to deter the average
athlete from using drugs.

To date most studies showthat
anabolic steroids have a positive ef-
fect on nitrogen excretion and that
the use of anabolic steroids on pa-
tients on intravenous nutrition re-
suits in increased nitrogen balance
and protein conservation. 5 However,
more studies are needed using dif-
ferent preparations (both long and
short-acting anabolic steroids), vary-
ing doses (from doses that represent
replacement levels to those ap-
proaching the amounts used by some
athletes), for various time periods
(from a fewweeks to several months).

The immunologic effects of
anabolic steroids would make them
even more useful in certain autoim-
mune and immune deficiency dis-
eases.6 As well, the immune system
is now being implicated in many
diseases for which anabolic steroids
have been found to be useful, in-
cluding aplastic anemia. It is possi-
ble that it is the immunologic effects
ofanabolic steroids rather than their
erythropoietic or anabolic effects, as
previously believed, that may be re-
sponsible for their beneficial effects
in these diseases.
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Capsule Comment

Physicians and coaches, rather
than being seen as part ofthe solu-
tion to the problem of drug use in
sports, are being castigated and rep-
rimanded if they take any part in, or
even recognize, drug use.

This iniquity is in Part a back-
lash from our society's misPlaced
morality, fueled by the media and
individuals who derive a sense of
importance and power in propagat-
ing myths and tales about dmg use
in sports and drug testing.

Sporting establishments are
marked bybureaucratic bungling and
general government ineptness (as

shown by the Dubin Inquiry in
Canada). In most cases, rather than
share the blame, these organizations
are using coaches and physicians as

their scapegoats, even though some
of these people are the first ones to
speak openly and honestly about ttre
pervasive use of drugs by amateur
athletes. Banning coaches such as

Charlie Francis is another sign that
sporting agencies and governments
are not yet witling to deal with the
issues of drug use in sPorts in a
realistic and objective manner.

Athletes such as BenJohnson,
and men like Charlie Francis (Ben

Johnson's coach) and Dr. Jamie
Astaphan (his sports physician), who
advised and who monitored the use
of performance-enhancing drrtgs by
athletes, are not, as the government

Chlebowski RT, Grosvenor MB,
Bernhard NH, Morales LS, Bulcav-

age LM. Nutritional status. gastroin-

testinal dysfunction, and survival in
patients with AIDS. Altl .I Gastro-
enterol 1989', 84( 10): I 288-1 293.

Raffi F, Brisseau JM, Planchon B,

Remi JP, Bzrnier JH, Grolleau JY.
Endocrine function in 98 HIV-infected
patients: a prospective study. Aids

199]';5(6):129-733.
Lewis L, Dahn M, Kirkpatrick JR.

sporting agencies would have you
believe, an aberration in the world of
amateur sports; they are the norm.
Penalizing them for doing what is
routinely done elsewhere in the ath-
letic world is a whitewash of reality.

Because of the deficiencies of
drug testing methods, and ttre em-
phasis society puts on winning, it is
impossible to eliminate or even to
reduce significantly the use of per-
formance enhancing drugs by ath-
letes. An athlete who tests negative
in a drug test may well be using
dmgs that cannot be detected, or
using masking or other techniques
to escape detection. Also since ath-
letes obtain most of these drugs,
especially growth hormone and ana-
bolic steroids, from the black mar-
ket, stemming the legal flow of these
drugs has little effect on their use.

Although bureaucrats at every
level of medicine, sports, and govern-
ment are willing to chastise Charlie
Francis and Dr. Astaphan, few are
able to see thevaluable services these
men provided to the athletes under
their care. While it is true that both
Dr. Astaphan and Charlie Francis
advised Ben Johnson (and other ath-
letes) about the use ofanabolic ster-
oids, they were not resPonsible for
the athlete's use of these and other
pedormance-enhancing drugs. In my
experience, athletes who are not ad-
vised and monitored regarding ana-

Anabolic steroid administratlon
during nutdtional support: a thera-

peutic controversy ..1 Parentet Enteral

Nati' 1981; 5 (1): 64 66. ArchToxicol
1980; 4 (SLrppl): 331-334.
Mendenhall CL. Grossman CJ,

Roselle GA, Hertelendy Z, Ghosn SJ,

Lamping K, Martin K. Anabolic
steroid ellects on immune lunction:

differences between analogues. -/
Steroid Biochem Mol Biol 1990;

31(l):71J6.

bolic steroid use will self-administer
them, usually in higher doses and for
longer periods of time. The recently
revealed East German steroid Pro-
gram shows quite dramatically that,
with proper counseling and monltor-
ing, low doses of anabolic steroids at
specific intervals effectively enhance
performance.

By proper$ monitoring the use

of performance-enhancing drugs,
Francis and Dr. Astaphan maY have
minimized the use ofthese compounds
and helped the athletes avoid anY
potential adverse reactions. As well,
many athletes who came under their
care and who previously self-admin-
istered anabolic steroids, invariably
had their doses and time intervals on
the drugs reduced dramaticallY.

Rather than banning these
people, Athletics Canada should have
made a sincere effort to reach some
sort of compromise with them. As
shown in his new book SPeed TraP
(see the bookreviewon p. 1 5), Francis
is informed and aware about the
issues surrounding the use of Per-
formance-enhancing drrgs bY ath-
letes. His expertise and knowledge
might have been useful to the Cana-
dian federal and provincial sporting
organizations in arriving at a realis-
tic solution to the problem of drug
use by athletes.

Unfortunately, the officials in-
volved in running the various gov-
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ernment agencies show a naivete
common to those in decision making
positions within the sporting hierar-
chy. Their strateg/ so far has been a
failure. Rather than decreasing the
use of drrgs in sports and protecting
the health of athletes, legislation
against drug use and extensive drug
testing have increased drug use and

subsequently led to the use of more
dangerous drugs.

The validif of arly course of
action is measured by the effects
produced. By any reasonable stand-
ard the war on performance-enhanc
ing drrgs (like thewar on illicit drugs)
has been a failure. The prohibition-
ist stance, consisting of authorita-

Use and Side Effects of Growth Hormone

Growth hormone (GH) use bv
athletes has escalated dramaticaily
in the past 5years. In the early 19BOs

the use of natural GH was not a
widespread phenomenon. Testing for
anabolic steroids was lax, and no
testing was done for testosterone.
Athletes were not inclined to use
untested or difficult-to-get drugs
when they could use compounds that
were easily accessible and that they
knew worked. Secondly, there was a
scarcity of GH, and what there was
was usually reserved for the treat-
ment of pituitary dwarlism.

Today athletes are more in-
clined to use arry promising com-
pound that cannotbe detected. Along
with this increased use of GH is al
increase in the use of drugs and
nutritional substances that may raise
endogenous GH levels. Athletes of-
ten use combinations of GH stimu-
lators in the hope of increasing GH
secretion even further. There is in
fact some basis for this belief - the
synergistic effect of clonidine,
propranolol, L-dopa, and others has
been documented.r

As well, itwould appear that all
the tests for human GH release ald
the conditions under which GH is
released act via different mecha-
nisms. For example, in obesity, the
basis for the derangements in GH
secretion (an impairment of GH se-
cretion elicited by all stimuli known
to date) is likely associated with a
state of chronic somatostatin
hypersecretion.2 As well, the mecha-

nisms by which insulin-induced
hypoglycemia, L-dopa, and arginine
stimulate GH secretion are all differ-
ent,3 involving various mechanisms
including neural and humoral influ-
ences that cal stimulate GH directly,
and other factors that effect the re-
lease or withdrawal of somatostatin
and growth hormone-releasing hor-
mone {GHRH).

Some lorms of exercise increa se

GH secretion. To date, no study has
fully defined how arld when this oc-
curs, and what mechalisms are re-
sponsible for this increase. Although
no one has been able to maximize
endogenous GH levels without the
use of drrgs, work is progressing in
this area.

At present there is consider-
able research aimed at determining
how, when, and under what condi-
tions GH is released.a s Recent stud-
ies have shown that the pattern of
GH release is more complex ttran
first realized. The human pituitary
gland secretes GH in volleys con-
sisting of multiple secretory bursts,
without measurable intervening
tonic secretion.6 This pattern is due
to high-frequency GH-releasing
hormone secretory events superim-
posed on low-frequency episodes of
somatostatin withdrawal.

Adverse Effects
Extended use of excessive

amounts of exogenous human GH
may produce some changes that are
normally seen in cases of endog-

tive rrrles, and enlorced through gov-
ernment and legai agencies, has had
its chance.

Rather than being preoccupied
withwhatis perceived asbeingpoliti-
cally right, but in fact is politically
erpedient, it is time to use al enlight-
ened approach to solve tbe existing
problems

enous GH excess, including acral
bony changes, changes in facial fea-
tures and facial bones, voice
changes, glucose intolerance (pos-
sibly resulting in relative insulin
deficiency and diabetes), hypogo-
nadism, peripheral nerve compres-
sion, cardiac enlargement, hyper-
tension, and increased serum cho-
lesterol and triglycerides.T As yet, I
have not witnessed any significant
adverse effects in athletes who have
used GH. Although there is little
information on the side effects of GH
in healthy individuals, one recent
study has shown that GH adminis-
tration to children with short stat-
ure who are otherwise normal is
devoid of detectable diabetogenic
effects.s

We are not witnessing the
changes normally seen in acro-
megalics because GH is used by
athletes for short periods of time,
with long breaks between use, and
because the amount of GH used
does not approach the levels seen in
most acromegalic patients. Perhaps
if athletes used larger amounts of
GH continuously for a number of
years, some of the adverse effects
would appear.

Exogenous GH maylead to the
formation of two kinds of antibodies.
The first kind, produced by one third
of patients receiving synthetic GH, is
non-neutralizing and does not re-
duce the effect of GH. The second
kind, produced by approximately 3olo

of people, is capable of neutralizing
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GH. It seems to neutralize only
exogenous GH. but there is a possi-
bility that endogenous GH may also
be neutralized, leaving the individual
permalently GH deficient. In a re-
cent study antibody formation oc-
curred more commonly with the
methionyl product (e.g., Protropin),
compared with both the pituitary-
derived GH and the natural-sequence
GH (e.g., Humatrope).s

Creutzfeldt-Jakob Disease
Before fg86, GH was freeze-

extracted from human pituitaries
harwested during postmortems. Itwas
commercially available as Crescor-
mon and Asellacrin. However, the
natural form of GH (extracted from
human pituitaries) contains a viral
contaminant (a slow virus) impli-
cated in several cases of a fatal
neurologic disease, Creutzfeldt-Jakob
disease (CJD). Since there is no way
to screen GH batches to assure their
safety, distribution of all products
derived from human pituitary glands
has been stopped in North America
and in many other countries.lo

Today bioslmthetic GH, pro-
duced through recombinant DNA
technologyusingthe gene for human

Rodriquez Doreste OL, Valeron Mar-
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267 children of short stature). Rev
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GH, is used almost exclusively. It is
equal in potency to pituitary human
GH.11 Trade names for the synthetic
GH include Bio-Tropin (Bio-Technol-
o6g); Genotropin (Sumitomo); Hum-
atrope (LilM ; met-HGH; Norditropin
(Nordisk); Protropin (Genentech);
Saizen (Serono); and Somatonorm
{Kabi-Vitrum). The amount of GH per
vial depends on the brand. Generally
thevials are 5 mg ( 10 IU) oflyophilized,
sterile somatrem per vial.

Athletic use of GH began in the
mid l97os. I recall remarking on the
use of GH by athletes at a medical
committee meeting held in conjunc-
tion with the 1978 World Champion-
ships in Powerlifting. Perhaps thou-
sands of athletes used GH from the
late 1970s to 1986, all of it derived
from cadaveric pituitary glands. In
early 1986, in the third update of my
book Dnrg Use andDetectioninAma-
teur Sporis, I stated that as yet no one
could predict just what the repercus-
sionswould be for those athleteswho
used cadaveric GH. Since there seems
to be a l5-year average incubation
interval from midpoint of GH treat-
ment to onset of symptoms, the great
majority of potentiaily exposed ath-
letes have notyet attained the requi-

glycemia, L-dopa and arginine stimu-
late GH secretion through different
mechanisms in man. Regul Pept 1990.,

31(1):53-64.
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Holl RW, Hartman ML, Veldhuis
JD, Taylor WM, Thorner MO. Thir-
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Hartman ML, Faria AC, Vance ML,
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site incubation period for expression
ofCJD, although several cases have
been reported in other patients
treated with GH.12 It would appear
that over the next 10 years we will
have our answer since we presenfly
are seeing cases of CJD in hlpo-
pituitary patients who started GH
before 1970.t3

I believe that few athletes will
develop CJD since the duration of
pituitary GH therapy is a major risk
factor for CJD, and many athletes
used GH for relatively short periods
of time in those crucial years. As
well, it appears that there may be a
genetic predisposition to CJD limit-
ing the number of exposed individu-
als who will eventually develop the
disease. la

Several reports cited an in-
crease in certain cancers in patients
who had received GH. However, in a
recent study it was found that GH
treatment probably did not contrib-
ute to new tumor development - any
deaths in patients receiving GHwere
due mainly to recurrence or pro-
gression of intracranial tumors and
potentially avoidable metabolic con-
sequences of hypopituitarism. 15'
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became available, anabolic steroids
were put on the back shelf. Recently,
however. it has been shown that
anabolic steroids increase the erlth-
ropoietic response in part by in-
creasing the sensitivity of the eryth-
roid progenitors to e4rthropoietin.
Thus androgen therapy significant-
ly augments the action of exogenous
EPO such that lower doses of EPO
are sufficient for an adequate he-
matopoietic response.6

Because ofits potential to boost
an athlete's performance significant-
ly by increasing the red blood cell
count and hence the oxygen-storing
capacity of the blood, EPO is now
being used by a growing number of
athletes as an alternative to blood
doping. EPO has the same effect on
the body as blood doping. However,
it is far simpler to administer, im-
possible at present to detect, and
has fewer side effects. By using EPO
to increase the number of red blood
cells, athletes could theoretically en-
hance perfonnance in endurance
events.

Although more frequently used
by endurance athletes, EPO is also
being used by a small number of
strength athletes. In two strength
athletes that I knowwho used EPO,
the effects were negligible. One
strength athlete who self-adminis-
tered both anabolic steroids and
EPO had a Hb of 15.2 before using
anabolic steroids, 16.2 while on arl-
abolic steroids but before the use of
EPO, and 17.8 after using both an-
abolic steroids ald EPO for a 2-
month period.

13.

Blood Doping and Erythropoietin

The work capacity of muscles
depends on their oxygen supply and,
therefore, to some extent on hemo-
globin concentration. Thus using in-
fusion of red blood cells (or reinfu-
sion of autologous stored cells) or
e4zthropoietin (EPO) could theoreti-
cally increase both hemoglobin con-
centration and performance (aerobic
capacib/, endurance, and stamina)
in athletes. Several studiest,2 have
.shown this to be tme, while others
have reported on the use ofblood as
an ergogenic aid.3

Blood Doping
Blood doping involves remov-

ing some of the athlete's own blood
several weeks before a competition,
and then reinfusing the biood into
the athlete close to the competition.
By reinfusing his own blood after he
has already made up for the loss, the
athlete increases his effective oxygen
transport mech-anism. The extra
supply of blood enables him to carr1r
more available oxygen to the muscle
tissue. This extra oxygen supply a1-

lows an increased production ofATP
by aerobic oxidation of giucose and
ketones. This in turn allows increased
intensity and duration of muscular
contraction and decreased lactate
production.

Blood doping was banned by
the International Ol1'rnpic Commit-
tee (IOC) in 1986, and selective test-
ing has begun. As in any other phys-
iologic reaction, the introduction of
a natural substalce into the body
causes homeostatic changes to oc-
cur. In the case of blood doping,

those hormones and compounds that
ordinarily stimulate the formation of
blood (e.g., erythropoietin) are dra-
matically reduced when blood is giv-
en.a Tests for blood doping involve
the changes that take place.

The evidence so far suggests
that blood doping is an effective
ergogenic aid for endurance ath-
letes, such as marathon runners,
skiers, and cyclists, whose work ca-
pacity depends on a ready supply of
transported o\ygen. Although the
desired effect of blood doping is to
increase oxygen delivery, something
that is not a factor in the strength
sports where anaerobic contraction
is common, blood doping is also
being used by some strength ath-
letes. No studies, however, have been
done to show what effects, if any,
blood doping might have on per-
formance that does not depend on
maximal oxygen int"I".

Erythropoietin
Erythropoietin (EPO) is a cir-

culating glycoprotein that stimulates
red blood cell formation in higher
organisms. It is currently being bio-
engineered by a number of firms.
Measurable amounts are found in
urine ald plasma; thousand-fold con-
centrations can be found in animals
that are severely anemic or hypoxic.

Before the ready availability of
EPO, androgenic or anabolic ster-
oids were used in treating various
anemias. Studies suggest that, with-
in the normal range of hemoglobin
in men, aldrogens are a determi-
nant of the red cell mass.5 Once EPO
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Because endogenous and ex-
ogenous EPO are identical, the use of
this compound cannot be detected.
Nevertheless it has been banned by
the IOC underthe categoryofpeptide
hormones and analogues.

Adverse Effects of Blood Doping
and EPO

Side effects complicate ap-
proximately 3o/o of all transfusions
andrange frommild immune effects
(and rarely anaphylactic reaction)7
to post-transfusion hepatitis8 and
acquired immunodeliciency syn-
drome (AIDS).9

To limit the hazards of disease
transmission and sensitization, an
athlete's own cells are often used. As

well the transfusion should be per-
formed in a hospital-like setting,
where all precautions are made. How-
ever, even autologous blood is un-
safe ifit is not collected, stored, and
transfused under careful medical
supervision.

Although EPO does not have
the adverse effects associated with
blood transfusions, it can lead to life-
threatening side effects if the hemo-
globin and hemalocrit increase ex-
cessively. Unmonitored use of EPO,
leading to markedly increased blood
volume and viscosity, can result in
cardiovascular and neurologic com-
plications such as congestive heart
faih-rre, hlpertension, coronar5r in-
sufficiency, and stroke.

Since androgens potentiate the
effects of EPO (see above), the con-
comitant use of anabolic steroids
and EPO may increase the incidence
of life-threatening effects secondar5l
to hemoconcentration.

There have been several suspi-
cious deaths in athletes who have
used EPO. Although no conclusive
proofwas found that the deaths were
caused by EPO, the deaths are sus-
pect because of the unusually high
number that occurred among a pop-
ulation of athletes who would benefit
from the use of EPO.

Ekblon B, Goldberg AN, Gullbring
B. Response to exercise after blood
loss and reinfusion. J Appl Physiol
1972: 33:17 5-180.
Buick FJ, Gledhill N, Froese AB,
Spriet L, Meyers EC. Effect of in-
duced erythrocythemia on aerobic
work capacity. J Appl Physiol 1980;

48:636442.
Klein HG. Sounding board: blood
transfusion and athletics: games peo-

ple play. N Engl J Med 1985; 312
(13):854-856.

Berglund B, Hemmingsson P, Birge-
gard G. Detection of autologous
blood transfusions in cross-country

skiers. Int J Sports Med 1987; 8(2):
66-70.
WeberJP, WalshPC, Peters CA, Spi-
vak JL. Effect ofreversible androgen
deprivation on hemoglobin and se-

rum immunoreactive erythropoietin
in men. Am J Hematol 1991; 36(3):
19Vt94.
Ballal SH, Domoto DT, Polack DC,
Marciulonis P. Martin KJ. Andro-
gens potentiate the effects oferythro-
poietin in the treatment of anemia of
end-stage renal disease. Am J Kidney
Dis i991; 17(1):29 33.
Pineda AA, Brzica SM Jr, Taswell
HF. Hemolytic translusion reacrion:

9.

Clenbuterol: A New Anabolic Drug

Clenbuterol, a drug used for
the treatment of asthma, is being
used increasingly by athletes be-
cause ofits anabolic properties. This
compound, like other third-genera-
tion J3r-selective adrenergic agonists,
has increased J3, selecflvity and thus
is a more specific bronchodilator,
with fewer cardiovascular and neu-
romuscular side effects. 1

Of the newer J3 agonists, the
most currently used are carbuterol,
clenbuterol, fenoterol, mabuterol,
procaterol, reproterol, rimiterol, salb-
utamol, terbutaline, and tolbuterol.
These agents are taken orally, in-
jected, or inhaled (with the excep-
tion of clenbuterol, which is only
effective orally).

Studies in animals have shown

recent experience in a large blood
bank. Mayo Clinic Proc 1978; 53:
378-390.

Alter HJ. The epidemiology and
prevention of posttransfusion hepa-

titis. In: Polesky HF, Walker RH,
eds. Aspen conference on safety in
transfusion practices. Chigaco, IL:
College of American Pathologists.
198 l: 1-16.

Curran JW. Barker LF. The acquir-
ed immunodeficiency syndrome as-

sociated with transfusions: the evolv-
ing perspective. Ann Intern Med
1984; 100:298-300.

that J3-adrenergic agonists have po-
tent growth-promoting effects, result-
ing in measurable increases in lean
muscle mass and loss ofbodyfat. Not
all f agonists, however, have ana-
bolic properties, and it appears that
various compounds have different
anabolic and antilipogenic actions.2
Of those tested, clenbuterol, cimat-
eroi. ald to a lesser extent. fenoterol
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inJluence muscle growth via J3-adren-
oceptor stimulation resulting in in-
creases in muscle mass, bodyweight,
and muscle protein s5mthesis rate.

Clenbuterol prevents muscle
atrophy,3 a and decreases myofibril-
lar protein breakdown. s It also caus-
es a significant increase in protein
s1'nthesis and skeletal and cardiac
muscle growth (mainly t1pe II mus-
cle fiber types), a decrease in sub-
cutaneous and total body fat, and an
increase in energr expenditure.rro
In one study the chronic adminis-
tration of clenbuterol caused hlper-
trophy of histochemically identi-
fied fast- but not slow-twitch fibers
within the soleus, suggesting that
the role of_13, receptors is in regulat-
ing muscle fiber type composition
as well as growth.rr Other studies
have shown that clenbuterol de-
creases subcutaneous fat by in-
creasing lipolysis and depressing
lipogenesis.r2 r3

The above studies have also
shown that clenbuterol does not
significantly affect plasma insulin,
GH, or triiodothyronine levels,
whereas cimaterol increases serum
GH significantlyra (making it more
popular than clenbuterol with some
athletes). One study, however, found
that clenbuterol was effective as a
stimulus for insulin secretion in
isolated human pancreatic islets.
The increase in insulin secretion
induced by clenbuterol was inhibit-
ed by propranolol, indicating that
the response was mediated by acti-
vation of J3 receptors. ts

Clenbuterol affects insulin par-
adoxically. Studies have shown that
in humans clenbuterol increases se-
rum glucose and glucose-induced
insulin secretion,rs the opposite of
what you would erpect from a lipo-
b/tic drug since insulin decreases fat
breakdown and, in turn, reduces the
lipo$tic effects of clenbuterol. 16

Since studies are contradicto-
ryJ17 

r8it is not known if tle alabolic
effect of clenbuterol on muscle is
directly mediated by 6-adrenocep-
tors, even though its effect on cardiac
and fatmass and energr expenditure

are reduced by J3 antagonists. As
well, it appears that the anabolic
effect may be independent of other
anabolic hormones including the sex
hormones. rs

The anabolic effects of clen-
buterol (as well as cimaterol and
fenoterol) may persist with chronic
use,2o although some studies have
found that intermittent use (most
notably a 2 day on and off regimen) is
needed to prevent the attenuation of
the growth response in rats.2r The
vascular effects of the compounds
(increases in muscle blood flow) that
modiff the nutrient flow into the
muscle are short-lived and may not
account for the prolonged anabolic
effects of these compounds.22

Side effects with clenbuterol
appear minimal, although there is
some evidence that clenbuteroi treat-
ment induces pressor effects in nor-
motensive animals under stress.23 In
humans the most common adverse
effects, headaches, nervousness, and
inability to sleep (usually seen at the
higher doses), are common to most
other sy'rnpathomimetic amines such
as the amphetamines, ephedrine, and
propanolamine.

The usual dose of clenbuterol
for asthma is 20 to 4O trig twice a day.
The substance is resorbed almost
completely enterally and has a haif-
life of 34 hours.

Although several studies of
animals have documented clenbu-
terol's anabolic effects, no human
studies have as yet been done to
determine its effects on athletic
performance. As is often the case,
effects seen in Ditro or in animals
under controlled conditions do not
translate fully when the same com-
pound is used in humans.

Lately, clenbuterol has been
used increasingly by athletes, usu-
ally in combinationwith one ormore
compounds. Some athletes use it
with GHB (see premier issue) or
GABA (gamma amino butyric acid),
claiming they feel better and more
motivated on these combinations.
Clenbuterol is often used with GH
and anabolic steroids.

Many athletes compare clen-
buterol with GH since both seem to
have similar effects. However. most
feel that clenbuterol is not as effec-
tive as GH. Clenbuterol, while useful
as a lipo\rtic agent, is not as useful
for increasing muscle mass. This view
is supporled by a study that com-
pared the responses of dwarf mice to
dietary administration of clenbuter-
o1, daily injections of GH, or both
treatments combined.2a The study
showed that in dwarf mice:

1. GH, with or without clenbuterol,
induced an increase in bodyweight
growth and tail length growth;

2. Clenbuterol alone did not affect
body weight or tail length;

3. Both GH and clenbuterol reduced
the percentage of whole-body fat
and increased the protein : fat
ratio:

4. Both also increased protein s5,'n-

thesis rates of whole body and
muscle, although the magnitude
ofthe increase was greater in re-
sponse to GH than to clenbuterol.

In rats clenbuterol is effective
in maintaining lean body mass un-
der conditions of food deprivation
but not under fasting conditions.2s
Clenbuterol may be useful for ath-
letes wishing to maximize lean body
weight (e.g., body-builders and ath-
letes in sports with weight classes).

To further cloud the issue. it
appears from the literature that the
many putative effects of clenbuterol
rapidly diminish with time. One study
found that the density ofI3r-adrener-
gic receptors in the cerebral cortices
and cerebella of rats receiving the
same repeated-treatment regimen
was reduced wilh a time course sim-
ilar to the loss ofbehavioral respon-
siveness.26 In another study the in-
hibitory effect that one dose of
clenbuterol had on the sexual activ-
ity of normally sexually active male
rats disappeared when the clenbuterol
was given daily for a I -week period.27

Many athletes are using clen-
buterol in combination with GH and
while some are finding that there is
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an increased lipo\rtic effect over us-
lng GH a-lone, others are not. One
study found that clenbuterol may
actually inhibit the GH stimulation
that occurs secondar5r to other sub-
stances or drugs.28

A recent study supports the
possible additive effect ofclenbuterol
and GH.2e This study also concluded
that:

. Clenbuterol likely does not medi-
ate its effects via the GH axis.

. Musclesfromanimalstreatedwith
GH alone exhibited an increase in
DNA concentration not seen in
muscles from the other treatment
groups.

Increases in glycogen utilization
fperhaps alongwith the increases
in insulin and glucose serum lev-
els found in other studies) maybe
responsible for the anabolic prop-
erties exhibited byJ3, agonists such
as clenbuterol.

Clenbuterol increased the cross-
sectional area ofboth fast-twitch
glycoly'tic (FG), and fast-twitch
oxidative glycolytic (FOG) fibers in

muscles. Neither clenbuterol nor
GH resulted in any change in fiber
percentage frequency in either
muscle.

In practice, clenbuterol is not
the anabolic wonder drug that the
literature makes it out to be. While
the use of clenbuterol and hyper-
trophic stimuli may lead to a signifi-
cant hypertrophic growth response
in some animals,3o this does not ap-
pear to happen when clenbuterol is
used by athletes.

I have found that athletes do
not add appreciable weight when on
clenbuterol, but they do seem leaner
(i.e., they likely have increased their
leal muscle mass). Some studies
have shown that these compounds
inhibit protein breakdown more than
they inhibit protein synthesis.3l The
fact that these compounds inhibit
protein slmthesis may explain why
their use does not result in signifi-
canfly increased overall muscle mass.

Some athletes feel that clen-
buterol is useful for maintaining
muscle mass and strength in the
time interval between going off ana-

bolic steroids (so as to avoid detec-
tion) and the drug-tested event. The
athlete seems to lose much less mus-
cle mass and strength in the few
weeks before a drug-tested meet
when he goes off oral anabolic ster-
oids but stays on clenbuterol, and
often one or more other compounds
such as GH, GH stimulators (e.g.,
certain amino acids), GHB, and
GABA. Most athletes find that any
effects from clenbuterol rapidly di-
minish with continued use, even
though most are using clenbuterol 2
days on and 2 days off (sometimes
rotated with ephedrine) in an at-
tempt to stave off the tolerance to
this drug.

Whatever its effects, the use of
clenbuterol among competitive ath-
letes is becoming epidemic. Athletes
view it as a relatively innocuous drug
that has been well tested in asthmat-
ics. Also, although banned by the
IOC (testing for this compound and
otherJ3 agonists, by gas chromatog-
raphy-mass spectrometry,32,33 has
become routine), clenbuterol cannot
be detected a few days after its use.
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The following is a selection of
relevant citations from journals, ac-
companied by abstracts and com-
mentaries.
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Abstract
This study, carried outbythree

of the members of this newsletter's
editorial board. exarnines in detail
the psychological and behavioral ef-
fects of endogenous testosterone lev-
els and anabolic-androgenic steroids.
The authors looked at the relation-
ship between moods, behavior, and
endogenous plasma testosterone lev-
els. as well as the effects of anabolic
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steroids arrd corticosteroid adminis-
tration. They found that while a rela-
tionship between endogenous testo-
sterone levels and aegressive behavior
has been observed in various animal
species, it is less consistent in hu-
mans. The authors conclude that,
although the use of exogenou.s ana-
bolic-androgenic steroids may have
psychological arld behavioral effects
in some patients and athletes, the
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effects are variable, transient upon
discontinuation of the drugs, and
appear to be related to type (17 u-
alkalated rather than 17 J3-esteri-
fied), but not dose, of anabolic-an-
drogenic steroids administered. The
roles of genetic factors, medical his-
tory, environmental and peer influ-
ences, and individual e4rectations
are likewise unclear. The evidence at
present is limited and much addi-
tional research will be necessary for
a complete understanding of this
relationship.

Comrnent
This exhaustive review of the

available literature (278 references
are cited) on the psychological and
behavioral effects of anabolic ster-
oids points out the difliculty of com-
ing to any definitive conclusions
about the effects and side effects of
anabolic steroids. Other recent re-
views, while noting that there is an
association behveen androgens and
aggression in animal studies, also
concluded that the evidence for a
possible effect of androgens on ag-
gression is inconclusive.r However,
even in alimal studies there is some
evidence that hormone-dependent
aggression is activated by learned
responses or experience, although
the level ofaggression, once activat-
ed, depends on the serum testoster-
one concentration.2

Because of lack of clear-cut
associations between androgens and
aggression, it is difficult to support
much ofwhatis being said aboutthe
sensationalized "roid rage" - an
uncontrollable anger ald hostility
that supposedly results from the use
of anabolic steroids. It is even more
difficult to support the prohibitionist
government reactions to this un-
founded sensationalism.

ReJerence
1. Archer J. The influence of testosterone on

human aggression. Br J Psychol 1991;
82( 1 ):1-28.

2. Albert DJ, Jonik RH, Watson NV, Gorzal-
ka BB, Walsh ML. Hormone-dependent
aggression in male rats is propotlional to
serum tgstosterone concentration but sexu-

a1 behavior ts not. Physiol Behav 1990;

48(3):409-416.

2. GuzmanM, SaboridoA, Castro
J, Molano F, Megias A. Treatment
with anabolic steroids increases
the activity of the mitochondrial
outer carnitine palmitoyltrans-
ferase in rat liver and fast-twitch
muscle. Bioclem Plnrmncol 199).:
aI(51:833-835.

Abstract
The authors ofthis study found

that treatment of male rats with the
anabolic steroids fluoxymesterone
or methylaldrostanolone increased
the activity of the outer carnitine
palmitoyltransferase in liver and
fast-twitch muscle mitochondria.
This effect was not potentiated by
physical exercise and was not ob-
served in hearL and slow-twitch mus-
cle mitochondria. Anabolic steroids
did not affect the sensitiviq/ of the
liver enz5,.rne to inhibition by malo-
nyl-CoA. On the basis of their data,
the authors concluded that andro-
gens may have an important physi-
ological role in the regulation offat-
ty-acid oxidation in liver and
fast-twitch muscle mitochondria. In
addition, their results are at odds
with the notion that the metabolic
effects of anabolic steroids on mus-
cle are only evident in conjunction
with physical training.

Comment
This study shows that some of

the metabolic effects ofanabolic ster-
oids are independent of physical
baining. It has always been my con-
tention that the aldrogenic/ana-
bolic hormones are powerful meta-
bolic modulators that might prove
useful in a wide variety of conditions
and diseases (see Use of Anabolic
Steroids in Wasting Diseases, p.3),
with orwithout accompanying phys-
ical exercise. On the other hand,
while some of the metabolic effects
of anabolic steroids may be inde-
pendent of physical training, others
may be enhanced by the sl,'rrergistic
anabolic effects of nonexhaustive
exercise. Further research on the

metabolic effects of anabolic ster-
oids, and on filding new compounds
with selective metabolic effects, is
needed.

3. Lundberg U, Wallin L, Lindst-
edt G, Frankenhaeuser M. Steroid
sex hormones and cardiovascu-
lar function in healthy males and
females: a correlational study.
Plnnnacot Biochem Behau l99O:
37(2):325-327.

The relationship of serum es-

tradiol and testosterone levels to
systolic (SBP) and diastolic blood
pressure (DBP) and heart rate (HR)

was examined in healthy nonsmok-
ing males and females, 30-50 years
of age. Postmenopausal women and
women taking oral contraceptives
were excluded from the study. Testo-
slerone levels in women were posi-
tively correlated with SBP, DBP, and
HR, after removing the effects of age

and body mass. Positive correlations
were also found between estradiol
and SBP and HR in women. No sys-
tematic relationships were found be-
tween steroid sex hormones and car-
diovascular measurements in men.
The findings suggest a role ofsteroid
sexhormones in cardiovascular func-
tion ofwomen, whereas the relation-
ship in men is less clear.

Comment
It is interesting that, in light of

the usual medical warnings about
the effects of androgenic/anabolic
steroids on blood pressure. in men
no distinct correlation was found
between high blood pressure and
the sex hormones, especially the
higher levels of testosterone.

In my experience, the cardio-
vascular effects of anabolic steroids,
other than those effects that can be
attributable to raised levels of serum
cholesterol, seem to be minimal in
athletes not predisposed to hlperten-
sion or heart disease. Most athletes
laking anabolic steroids experience a
slight increase of systolic blood pres-
sure and heart rate. These increases
may be secondary to increased fluid
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and sodium retention. and to the ef-
fects ofanabolic steroids on the adre-
nal cortex and the circulating cate-
cholamines. The slight increases seen
in blood pressure may have adverse

effects on potentially or overt hyper-
tensive individuals. Decreasing salt
intake, and perhaps medication, may
be necessary in some athletes.

4. Dabbs JM. Age and seasonal
variation in serum testosterone
concentration among men. J
Chronobtol Int I 990 ; 7 (3) :245-249.

Abstract
This study looked at the sea-

sonal effect on serum testosterone.
Testosterone concentrations were
assayed from a single serum sample
from 4,462 military veterars, ages

32-4+. The results show that mean
testosterone levels declined with age
and varied with month of testing,
with a seasonal peak in November
(for men in their early 3Os) to Decem-
ber. The age effect was greater thal
the seasonal effect. The author notes
that both effects may bear upon be-
havior ald should be treated as pos-
sible sources of error in studies of
testosterone.

Comment
Athletes who don't use drugs

might be able to make some use of
their late fall peaks of serum testo-
sterone - perhaps by scheduling
their training and competitions
around this time period. It would
have been interesting. lor purposes
of drug testing, to have measured
urine testosterone and epitestoster-
one and determine age and seasonal
effects.

5. Goldberg L, Bents R, Bosworth
E, Trevisan L, Elliot DL. Anabolic
steroid education and adolescents:
do scare tactics work? Pediatrics
1991; B7(3):283-286.

Abstract
This study looked at the oPin-

ions (level of agreement) of high
school varsity football players with

regard to reported effects ofanabolic
steroids both before and after two
different education interventions.
Lectures and handouts of a bal-
anced education program (potential
risks and benefits) were compared
with a risks-only (negative or "scare

tactics") presentation, in a control-
led manner. Those receiving the bal-
anced review significantly increased
their agreement with 5 of 1O target-
ed adverse effects, while no change
occurred for any risks among those
taught by the negative intervention.
The authors conclude that a teach-
ing model that only emphasizes the
untoward consequences of anabolic
steroids is ineffective. even in the
short terrn. A baianced education
approach can improve understand-
ing ofthe potential adverse effects of
these drugs. Additional strateEiies

may be required to change young
athletes' attitudes toward anabolic-
aldrogenic steroid use.

Comment
My stance for the past two

decades has been that scare tactics
do not work. In fact these scare
tactics have alienated the athlete
from the medical profession and their
sports bodies. In a move that was
reminiscent of McCarthyism, my
1984 book, Drug Use and Detection
in Amateur Sports, was banned by
Sports Canada on the basis that it
was supplying athletes with the
w:rong kind (i.e., unbiased and ob-
jective) of information. This prohibi-
tionist attitude on the part of the
various sports bodies ald govern-
ment agencies, supported by their
counterparts in the scientific and
medical community, has no Place in
sports, or anywhere else.

6. Walters MJ, Ayers R.l, Brown
DJ. Analysis of illegally distribut-
ed anabolic steroid Products bY
liquid chromatography with iden-
tity confirmation by mass spec-
trometry or infrared spectropho-
tometry. J Assoc Olf AnaI Chem
l99O; 73 6):904-926.

Abstract
This study looked at black

market anabolic steroid products -
primarily oil-based inj ectables or tab-
lets that often do not contain the
ingredients declared on the label. An
ana\'tical scheme based on a re-
verse-phase liquid chromatograph-
ic (LC) system for screening, tenta-
tive identification, and quantitation
is presented.

Comment
Over 2OO samples of black

market anabolic steroids had been
analyzed at the time that this paper
was written in late 1989. On looking
over the results it appeared that at
that time over 75o/oof the compounds
tested had some anabolic steroid
present (although in many cases
not the ones named in the label).
This situation has since changed.
Today more than 85% of the black
market anabolic steroids. whether
in pill form or injectable, contain not
a trace of active hormone. The less
connected the athlete, the greater
the likelihood of getting bogus ana-
bolic steroids. The only athletes in
North America who are assured of
real anabolic steroids are those who
have the necessary medical, phar-
macologic or veterinary contacts, or
who are able to obtain their anabolic
steroids directly from other coun-
tries (e.g., parts of Europe and marly
of the Third World countries, includ-
ing Mexico, the Middle East, Africa,
and Central and South America).

7. kblJ, ZemkovaD, KopeclryA,
Zikan J, Marcek P. [The effect of
increased production of androgens
on the development of body build
morphology. Case report ofan an-
drogen-active tumor in a monozy-
gotic twinl. CeskPedirttr I99O; 45(7):

408-410.

Abstract
The authors present an ac-

count of monozygotic twins; one of
the twins had an androgen-active
adenoma of the adrenal cortex dur-
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ing early puberty that led to a differ-
ence in body [pe comPared to her
normal twin. Four years after resec-

tion of the tumor, endocrine and
anthropometric characteristics of the
two sisters were evaluated: the hor-
monal status of both is normal, the
somatic differences are manifested
by a different final height, biacromial
width, and chest circumference. The

results may prove useful as a prece-

dent for evaluation ofrisks associat-

ed with administration of anabolic
steroids in children.

Comment
From this studY we see that

hormonal changes during the form-
ative childhood years result in some

changes that are Permanent, even

when the hormonal Profile returns
to normai later on. While this is not
as evident in mature adults with
abnorrnal levels of the sex horrnones
(e.g., in men the use of anabolic
steroids leads to morPhological
changes that are completely reversed

on discontinuation of the exogenous

hormones), irreversible changes can
take place when excessive amounts
of other hormones are Present. Ex-
amples are the acral and facial chang-

es seen in acromegalics that persist
even when GH levels are returned to
normal.

B. Volta C, Ghizzoni L, Muto G'

Spaggiari R, Virdis R, Bernasconi S'

Effectiveness of growth-Promot-
ing therapies, ComParison among
GH, clonidine, and levodoPa. AmJ
Di,s Child 1991; 145(2):168-171.

Abstract
In this studY the authors com-

pared the abilitY of GH, clonidine,
and levodopa to stimulate grovr'th in
short ald slowly growing children.
They found that the use of GH result-
ed in the greatest increments in height
velocity, while clonidine came a dis-
tant second, with levodoPa having
even less ofan effect.

Comment
The consensus among athletes

is that the use of exogenous GH is
much more effective as an ergogenic
aid than GH stimulants such as the
amino acids (arginine, ornithine'
lysine, and levodopa). Some athletes
find that clonldine is useful, but side

effects include feeling groggy and
tired. These adverse effects counter
ariy ergogenic effects from the puta-
tive increased GH secretion.

9. Wheeler GD, Singh M, Pierce

WD, Epling WF, Cumming DC. En-
duranee training decreases serum
testosterone levels in men with-
out change in luteinizing hormone
pulsatile release' J Ctin Endocrtnol

Metab 199 | ; 7 2(2) : +22-425.

Abstract
Several studies have suggest-

ed that totai and bioavailable testo-
sterone levels are reduced in some
male athletes. Such changes maYbe
reiated to loss of bodY weight, in-
creased serum cortisol, or altera-
tions in LH pulsatile release' This
study was set up to determine how
enduralce training affects andro-
gen levels. The authors measured
serum total testosterone, sex hor-
mone-binding globulin, free aldro-
gen index, LH, FSH, PRL, cortisol,
and weight in l5 previouslY seden-
tary males. Over 6 months of train-
ing, the men increased weeklY run-
ning mileage to an average of 56 km
perweek. Total testosterone and free

androgen index levels decreased sig-
nificantly. PRL and cortisol also de-

creased, whiie single samPle LH and
FSH remained unchanged' There
was a significantreductioninwei$ht,
which did not correlate with chang-
es in serum testosterone levels' LH
pulsatile release was not altered by
training in the subset of five run-
ners. These data confirm Previous
findings of physiologic reduction in
serum testosterone and PRL levels

and suggest that the testosterone
decrease is not related to changes in
LH pulsatile release, weight, or in-
creased serum cortisol levels.

Comment
There are waYs to train in order

to maximize the endogenous anabolic
hormones such as testosterone and

GH, and decrease the endogenous
cat-abolic hormones. Since overtrain-
ing can lead to a catabolic hormonal
profile, it should be avoided by most
athletes. Ideally, findingways to max-

imize an anabolic Profile maY be an

alternative to the use of anabolic drugs
in sports. By following certain exer-

cise regimens and manipulating diet
so as to maximize the effects of endog-

enous anabolic hormones such as

testosterone. GH, and insulin, an ath-
lete can obtain a significalt ergogenic

effect. At times the effect can be on par
with the use of performance-enhanc-
ing drugs without the stigma and
adverse effects.

lO. Burgat V. [Residues of dru$s
ofveterinary use in foodl Les r6sid-
us de m6dicaments a usa$e v6t6ri-
naire dans les aliments, Reu Prat
1991; 41(11):985-990.

Abstract
This study shows that hormo-

nal and nonhormonal residues are
present in small amounts in cerlain
foods, but that they create no public
health problem as long as their toxi-
cologic significance is evaluated sci-

entifically. This evaluation, which is
made for each veterinary drug before
applying for authorization to market,
leads to the definition of tolerable
residual levels as a measure designed
to protect the consumer.

Comment
Several studies have docu-

mented, in some cases using tech-
niques almost identical to the ones

now used by IOC labs, the Presence
of residues of anabolic steroids in
food, including nortestosterone, me-

thyltestosterone, and trenbolone.r-5
My concern lies not in the health
implications of these residues but in
the possibilifr of false-positive tests

when the foods containing these res-

idues are eaten bY athletes before

dmg-tested competitions. I am aware

of at least one case where a positive
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test for anabolic steroids may have
resulted from the ingestion of resi-
due-tainted meat.

Rekrences
1. OKeeffe M, Hopkins JP. SurveY of

residue concentrations of the ana-
bolic agents, trenbolone acetate (Fi-
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Ir J Food Sc Tech 1987 : I I ( l) : 13-24.

2 . Evaluation of certain veterinary drug
residues in food. Thirty-second re-
port of the Joint FAO/WHO ExPert
Committee on Food Additives . World
Health Organization Technicat Re-
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centrations of the anaboiic agents,
trenbolone acetate (Finaplix) and
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mestic and export markets. 1r J
Food Sci Tech I9B7; I I(l): 73-2a.

5. Joint FAO/WHO Expert Commit-
tee on Food Additives. Residues of
some veterina{/ drugs in animals
and foods. -o4 OtroodNutrPaP l99O:.
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I 1. Fiegel G. [Drugs interactingwith
anabolic steroids.l Quali farmaci
interagiscono con gli steroidi

Book Review
Francis C. Speed TlaP. I99O

306 pp. Available in Canada from
Key Porter Books, $24.95, and in the
U.S. from St. Martins Press, $18.95.

Charlie Francis was Ben John-
son's coach. This book details the
author's career, the rise and fall of
Ben Johnson, and the use ofdrugs
in sports.

ln Speed TraP, Francis de-
scribes the use ofdrugs in track ald
field. There is no guilt, no remorse,
no hiding - it's a realistic account of
drug use in sports todaY and the
associated greed and hypocrisy that
surrounds amateur sports.

The book chronicles Ben John-

anabolizzanti, CLin Ter 1991,:
r36(6):4t5-42O.

Abstract
The author presents a list of

possible interactions when anabolic
steroids are used in conjunctionwith
other substances. Altogether 53 sub-
stances that may give rise to interac-
tions if used simultaleously with
anabolic steroids are listed in alpha-
betical order.

Comment
A number of substances can

interactwith anabolic steroids, some-
times leading to adverse effects. Most
athletes using anabolic steroids use
other drugs, either for increased er-
gogenic effects, or to counteract the
adverse effects of the anabolic ster-
oids. It is plausible that without ef-

fective medical supervision and mon-
itoring, these athletes are ex.posing

themselves to potentially harmful
drug interactions.

12. Goudreault D, Masse R. Studies
on anabolic steroids-6. Identifi-
cation of urinary metabolites of
stenbolone acetate (17 beta-
acetoxy-2-methyl-5 alpha-androst
-l-en-3-one) in humans by gas
chromatography/mass sPectro-
metry. J Steroid Biochem MoL BioI
199i;38(5):639-655.

son's training, his victory at the Seoul
Ol1'rnpics, and his fall from grace.
Although we are presented with var-
ious scenarios on how and whY Ben
Johnson tested positive in Seoul,
ultimately Ben's positive steroid test
will remain a mystery. Was his Pos-
itive test due to use of injectable
stanozolol, the last injection being
too close to the meet to have cleared
from his system? Or was he surreP-
titiously given tablets of stanozolol
to take - or perhaps Ben took some
oral stanozolol thinking that it
wouldn't be detected at the time of
the meet? I don't think we'Il ever
truly know.

Sp e e dTr ap is enlightened read -

Abstract
This is the sixth of a series of

studies in which the researchers at
the IOC Montreal laboratory look at
the metabolism of a number of ana-
bolic steroids, in this case stenbolone
acetate. Nine metabolites were de-
tected in urine after oral administra-
tion of a single So-mg dose. Stenbo-
lone, the parent compound, was de-
tected for more than 120 hours after
administration. Most of the stenbolone
acetate metabolites were isolated from
the glucuronic acid fraction. Com-
parison of stenbolone acetate urinary
metabolites with that of methenolone
acetate shows similar biotransforma-
tion pathways, indicating that the
position of the methyl group at the C 1

or C2 position in these steroids has
little effect on their major biotrans-
formation routes in human.

Comment
This study and others (see the

premier issue of this newsletter for
studies four and five) have been car-
ried out to delineate the metabolites
and excretion pattems of commercially
available anabolic steroids. The re-
sults of these studies are subse-
quently used to improve the detec-
tion of these compounds in urine.

ing for anyone who believes in the
purity of amateur sport. However,
this book should be read by anYone
interested in amateur sports, regard-
less of their views. The insight that
the author shows is refreshing. The
realifr of sports today is that it is fast
becoming polarized. Those who are
sophisticated enough to use drugs
and get away with it, or perhaPs not
be monitored for their use, are fast
outpacing those who do not use Per-
formance-enhancing drugs or at least
use less of them.

People must realize that, as in
other societal groups, athletes play
to win and will use whatever meals
they can to achieve this end.

r
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Next lssue

The next issue will address the following:

. Problems associated with drug testing, including methods used
to escape detection:

r Anticatabolicsupplements;
. The anabolic, anticatabolic, and lipolltic effects of GH, as well

as ways to maximize endogenous GH secretion;
. Myths and realities concerning the adverse effects of anabolic

steroids;
Use of anabolic steroids in the menopause and andropause;
and
Review of The Anabolic Reference Guide and the Natural
Supplement Reuiew.
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