
renal failure (Gatorade Sports Science
Institute, Sports Science Exchange 1993;
4, No. 42). Exertional rhabdomyolysis
is the degeneration of skeletal muscle
caused by excessive unaccustomed
exercise. Symptoms include muscle
pain, weakness and swelling, myoglo-
binuria, and increased levels of muscle
enzymes and other muscle consti-
tuents in the blood. Myoglobin re-
leased from damaged muscle cells may

spill over from the blood resulting in a
dark colour urine. In certain situations
myoglobin can precipitate in the
kidneys and cause renal failure. The
mechanism by which myoglobinuria
can lead to acute renal failure is not
completely understood. However,
kidney failure most often occurs when
heat stress and dehydration are pre-
sent. A lack of physical conditioning
for the specific exercises performed

plus an insufficient degree of acclima-
tization to heat are contributing fac-
tors. A viral infection or an attempt at
a novel diet manipulation before com-
petition may affect this condition.
Because severe cases of rhabdomyo-
lysis and kidney failure are rare, it is
thought some individuals may have a
subclinical muscle disorder that only
becomes apparent when the above
conditions present.
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Sir

Before the last Olympic Games, few people had heard of
clenbuterol, the controversial drug that was responsible for
most of the expulsions from the games. There seems to be
confusion about what class of drug it actually is.

Clenbuterol is a sympathomimetic agent with Nt-agonist
properties. It is not a steroid but a substituted phenylethanol-
amine with anabolic properties. There is no licence in the
UK for human use although it is used orally in Germany,
Italy and Spain as a therapy for asthma. It has also been
used as a bulking agent in animals. The literature contains
no reputable scientific papers that show muscle-enhancing
effects in humans. Papers on animal studies do exist to
show that clenbuterol does have an anabolic effect on both
cardiac" 2 and skeletal muscle'7. The mechanism of its
skeletal anabolic effect has been suggested to be I-
adrenoceptor mediated" 6 and the effects on cardiac muscle
via a cyclo-oxygenase metabolite of arachadonic acid2. The
favourable effect of clenbuterol on muscle growth is
possibly also due to a specific increase in protein deposition
and not to changes in the water content of muscular
tissue3 4. Obviously one cannot automatically extrapolate
these anabolic effects in animal studies to humans.
However, it should be noted that clenbuterol has been used
as a pharmacological ergogenic aid in sport on a wide-
spread basis for the past 21/2 years in the UK. Initially the
cost on the black market was approximately 135.00 pounds
sterling for 90-100 tablets, now it is down to approximately
40.00 pounds sterling, showing the abundance of the drug
on the black market. In the past year I have spoken to at
least 50 clenbuterol misusers, the vast majority of whom
were impressed by its anabolism, even when using it in the
absence of other steroids. The current disclosure of
clenbuterol is an indicator of the huge amount of sporting
substance misuse (taken in megadoses) which is so

prevalent in the UK at the moment, especially among
non-competitive recreational 'athletes'.
Many of our clients who present themselves at drug

agencies for needles and syringes to administer their
anabolic steroids, reported that, in the past, while taking
only clenbuterol they experienced palpitations, tremor and
sweating.

Physicians seeing over-muscled young people (male and
female) should bear in mind that they may be taking
anabolic drugs and be aware of the side-effects, or of the
drug interactions which may exist, if the physician
prescribes any medication for that individual. One of the
less appreciated side-effects of clenbuterol is potentially
serious hypokalaemia which may result from P2-agonist
therapy.
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