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 Results and Conclusions 

Seventeen trained elite strength athletes were recruited through personal contacts. Ten of 
the athletes were using AAS (Doped) and seven reported that they had never used AAS 
(Clean). All subjects were active in sports such as weight lifting, strong men competitions 
and body building at national and international level. Muscle and blood samples were taken 
and maximal muscle strength tested. DEXA scanning determined body composition. Blood 
was analysed for a panel of hormones related to muscle and steroid metabolism. Muscle 
samples were analysed using fluorescent immunohistochemistry and proteomic screening 
(2D DIGE/MALDI-TOF). 

Doped and Clean athletes had higher bone mineral density at all measured sites compared 
to Controls, and Doped had more lean body mass compare to Clean and Controls. The use 
of AAS in combination with strength training results in significantly different skeletal muscle 
gene expression compared to strength training without AAS. The Doped athletes produced 
significantly lower results in the strength measurement then the Clean athletes despite 
more muscle mass and similar muscle fiber size and fiber type composition.. By using 
cluster analyses, there is a clear separation between Doped and Clean athletes based on 
morphological, hematological and proteomic data. Major findings were that the number of 
capillaries/fiber and myonuclei/fiber was higher in Doped compared to Clean athletes. The 
doped group had approximate one more capillary per muscle fiber compared to the clean 
group. We conclude that the Doped group has a lower capacity to generate force per muscle 
mass and fiber cross section area, possible due to the long term use of AAS 

Results from the present study should be used as a base for further investigations regarding 
long term (possible permanent) effect of AAS and may also be used to generate indirect test 
(hormones, metabolites, proteins) to screen athletes for the use of banned substances in 
blood, muscle and urine. The advantage of this approach compared to direct measurements 
of banned substances or its metabolites is that masking agents and clearance rates will be 
ineffective to avoid detection. 

The research approach and analytical methods used in the present study can distinguish a 
AAS doped athlete from a Clean athlete, regardless of substance used, training regimen, 
age and duration of AAS supplementation. 

 


