
Clinical Trials
AAS are generally accepted as having the desired

anabolic effects, provided athletes also consume ade-
quate protein and exercise intensely. In a randomized
controlled trial, those taking 600 mg testosterone intra-
muscular (IM) injections weekly for 10 weeks had sig-
nificantly increased muscle mass, muscle strength, and
fat-free mass compared to placebo (P < 0.05).4 However,
not all studies have found such strength gains.5

Athletes use many different steroids in different doses
and varying regimens. Many take AAS at doses of 40-
100 times the therapeutic recommendations.2 So, even if
AAS work, what harm might accompany the benefits? 

Adverse Effects
Most professional and collegiate sports organization

ban AAS. Even Major League Baseball agreed to start
testing in 2003 because of claims that steroid use is run-
ning rampant among players.6 The concerns are over the
example given to younger players and the side effects.
For example, Major League Baseball physicians report
that serious muscle and tendon injuries occur 4-5 times
more frequently since the use of steroids increased 
dramatically.6

Any examination of adverse effects is difficult
because much AAS use is illegal. AAS use often is clan-
destine, with athletes often not telling their wives—even
while attending infertility clinics.7 Major League Base-
ball injury reports also are anecdotal, leading others to
claim the adverse effects “have been historically over-
stated”2 and “exaggerated.”1 A review of all adverse
effects reported between 1966 and 1996 concluded that
most reports were anecdotal and the side effects were
minor, and many were reversible as soon as AAS use
ceased.1 Many of the adverse effects are never reported
outside the locker room. 

Cardiac Effects
The direct effects of AAS on cardiac tissue in humans

has not been examined, although several deaths of ath-
letes using AAS have been associated with cardiac dam-
age.8 In the first study of its kind, mice given testos-
terone for three weeks had their exercise-induced devel-
opment of cardiac capillaries inhibited. Control mice
showed normal exercise-induced capillarization.9

The first controlled study examining the cardiovascu-
lar effects of AAS on bodybuilders was published in
2001.10 Adult male volunteers were divided into three
groups of 10: bodybuilders using AAS for 6.6 years on
average; bodybuilders who had never used AAS; and
men who never were bodybuilders or AAS users. HDL
levels were significantly lower in the steroid using group
compared to the other bodybuilders (0.6 vs. 1.4 mmol/L;
P < 0.001). The left ventricular mass was significantly
higher (P = 0.04), though not the left ventricular volume.
Blood pressure and endothelial function showed no dif-
ferences between the groups. 

Endothelial function is an early indicator of future
risk of atherosclerosis and is measured by flow-mediat-
ed vasodilatation (FMD). Healthy arteries give higher
FMD values as measured by ultrasound. Twenty male
bodybuilding AAS users were matched to six non-
users.11 Athletes trained for eight weeks without AAS,
for 8-12 weeks using AAS, and then for eight more
weeks without AAS. Athletes selected and self-adminis-
tered a wide variety of AAS, with testosterone esters
commonly used. When AAS use commenced, HDL lev-
els dropped dramatically (P < 0.01), but were no longer
statistically different at the study’s end. FMD levels
were significantly lower in the bodybuilders at all stages
of the study (P < 0.01). 

A study with females using testosterone found nega-
tive cardiac effects.12 Twelve female-to-male transsexu-
als were matched with 12 normal females. The transsex-
ual subjects all took testosterone, two as IM injections
and 10 as testosterone depots (200-800 mg). Significant-
ly lower HDL levels were found in those using testos-
terone (1.2 vs. 1.6 mmol/L; P < 0.001), as was decreased
arterial vasodilator response (P = 0.01). 

Hepatic Effects
AAS are almost exclusively metabolized by the liver.

Although liver damage can be detected by raised liver
enzyme levels, intense weightlifting alone can raise
these levels.1 Such changes have been detected in ath-
letes using AAS, but return to normal soon after AAS
use is stopped. Five AAS-using weightlifters avoided
steroids for eight weeks and then used increasing
amounts of testosterone and other AAS for 26 weeks.13

Alternative Medicine Alert 9

Figure 

Testosterone 


