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pharmaceutical means of shedding body fat. Historically, three agents

have been most highly regarded as fat-burning drugs; they are

clenbuterol, Cytomel (T3) and dinitrophenol (DNP). Of these three, only

Cytomel is clinically used in the United States, and only for rare

conditions of thyroid disease, not as a weight loss agent. All three of

these drugs have been shown to have dangerous side effects.


Bodybuilders and other athletes have long sought an effective pharmaceutical means of shedding body fat. Historically,
three agents have been most highly regarded as fat-burning drugs; they are clenbuterol, Cytomel (T3) and dinitrophenol
(DNP). Of these three, only Cytomel is clinically used in the United States, and only for rare conditions of thyroid disease,
not as a weight loss agent. All three of these drugs have been shown to have dangerous side effects.





Potential for Harm


The most widely abused of the three drugs is clenbuterol. In part, this is due to the report that clenbuterol is anabolic in
animals, as well as a potent fat-burner, though the anabolic effect seems to be minimal or absent in humans.1 While
clenbuterol is used by many athletes, it has found favor with female athletes and entertainers because it is not
androgenic, and will therefore not cause the unwanted side effects seen with steroid abuse.2


Most experienced users of clenbuterol realize it is a drug with limited effect, and they schedule its use for brief periods,
typically using a two-days-on/ two-days-off cycle. This on-and-off schedule is necessary, as clenbuterol causes a rapid
down-regulation of the receptors that are responsible for its actions.3 In other words, clenbuterol will quickly "burn out"
the cells and stop working with prolonged use.





However, as use of clenbuterol spreads, less knowledgeable users gain access to the drug, and "inappropriate" use
becomes common. The problem is magnified by the fact that clenbuterol users obtain the drug from illicit, black market
sources and do not seek professional advice regarding its use, risks or side effects. The risk of harm is greatly increased
when the drug is used indiscriminately, or for prolonged periods.





Most of the safety data on clenbuterol has been obtained using animal studies, due in part to its high-risk profile. There
are published reports of humans suffering serious consequences with clenbuterol abuse, including overdose and heart
attack, but these effects are primarily related to short-term exposure.4,5





A Study of Horses


Recently, a study was published based on an investigation of chronic (long-term) use of clenbuterol and its effect on
heart function in exercising horses.6  The horse may not seem like a good comparison to humans for issues like drug
abuse, but in actuality, the horse is an excellent model to use when investigating effects related to exercise.





This study was designed to evaluate any effects of clenbuterol, given five days per week, on the heart size or function of
exercising horses. The horses used a treadmill at various speeds for 20 minutes a day, three days per week, and the
hearts were examined by echocardiography, which allows the heart to be viewed and measured on a monitor.





The investigators discovered that after eight weeks of clenbuterol treatment, the hearts of the horses had undergone
structural changes, which made them work less efficiently and also made them more prone to certain heart problems.
These changes were only evident immediately following exercise, when the heart was working harder, but the authors of
the study felt that the changes might have become more apparent after a longer treatment period. The data from the
study also showed that the VO2 max of the clenbuterol treated horses was lower, suggesting that they would become
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more easily fatigued and have a lower exercise tolerance.





Sadly, the study did not collect data on changes in blood pressure in the animals, leaving some of the results open to
interpretation. Previous animal studies, predominantly on mice and rats, have shown significant changes in heart size,
with the heart muscle hypertrophy keeping pace with the anabolic effect on other muscles.7,8 There is some contention
as to whether this change in heart size affects function and if it is "negative" growth (pathologic) versus positive growth
(physiologic). Several of the studies have determined through measures of RNA, protein content or enzyme levels that
the change is physiologic, or a "good" growth. However, none of these studies have shown improved cardiovascular
performance as a consequence of the clenbuterol induced changes.9





The Alternative


The demonstration of the decrease in VO2 max in the horse study is significant because it verifies earlier findings by
other investigators that clenbuterol makes animals more easily fatigued, thus indicating that the changes may not be
positive, but rather would make the person or animal more likely to suffer from the effects of exercise or stress.10,11
These findings will be the focus of another report scheduled for publication by the same group.12





Considering the immediate, short-term health risks of clenbuterol, the potential long-term health risks and the legal
consequences of purchasing or using the drug, one should consider other safer, legal alternatives. It might seem
ridiculous to those who have experienced the immediate short-term effect of clenbuterol, but there is an alternative that
works as effectively over a longer period, that is currently legal and has recently been shown to be relatively safe, when
used as directed. That alternative is ephedrine and caffeine combinations, often referred to as E/C stacks.





Ephedrine and caffeine combinations have a large body of evidence proving their efficacy in promoting fat loss.13,14
Currently, the only over-the-counter sources of E/C stacks are herbal preparations, typically consisting of Ma Huang and
Kola Nut or Guarana, standardized for the ephedrine and caffeine content. The legal and ethical status of these products
have been the source of much controversy, as a number of adverse events, including several cases of sudden death,
have been attributed to the use of such products. Reviews of the cases where harm has been alleged have been mixed,
and thus they remain available for retail purchase.





A recent published study looked at the safety of the herbal E/C stacks.15 After six months' use, no adverse events or
negative side effects could be attributed to the use of herbal E/C stacks, leading the authors to conclude, "... herbal
ephedra/caffeine herbal supplements, when used as directed by healthy overweight men and women in combination with
healthy diet and exercise habits, may be beneficial for weight reduction without significantly increased risk of adverse
events."  While the authors caution that negative consequences could be seen with unsupervised use or over-use, the
results of this study, and others suggests that E/C stacks may offer a safe and legal alternative to the much riskier, illegal
and possibly less effective use of clenbuterol.





Summing Up


Clenbuterol has long been used to drop body fat by athletes and entertainers, as it has been shown in animal studies to
be a potent "fat burner" with some limited anabolic effect. However, considering that the "proper" use of clenbuterol for
fat loss requires certain knowledge that may be common among the more sophisticated underground users, the potential
for it to be used incorrectly is great, especially as its abuse spreads to the mainstream public. 





Clenbuterol has been associated with serious health consequences, including overdose and sudden death. The long-
term effect of clenbuterol use on heart function was not previously studied, but it is known to cause the heart to grow, an
effect that was felt to be "positive" representing a stronger heart. However, the study reviewed above shows that not only
does the heart grow in ways that make it more prone to certain types of heart damage, but cardiovascular function is also
compromised, making the animals more easily fatigued. 
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Given that clenbuterol is illegal, has both long and short-term health risks and does not promote prolonged loss of body
fat, it is not a suitable choice for fat loss. Ephedrine and caffeine combinations have been shown to be safe and effective,
with sustained fat loss in numerous studies. A great deal of controversy has been raised over the safety of E/C stacks,
especially the less regulated herbal products. A recent landmark study has shown that use of herbal E/C stacks is
reasonably safe and effective, when used as directed. These two studies should reinforce a decision to choose the safer
and legal alternative of herbal E/C stacks, rather than to use the riskier, illegal drug, clenbuterol.   
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