
Introduction
This non-data review summarizes a series of studies on testosterone's physiological role in muscle growth, 
but also how that physiological role is carried out, molecularly and cellularly (mechanisms). 

Conclusions

Testosterone increases muscle mass and strength and while type 2 cells end up larger from testosterone 
administration, the greatest increase in muscle cell size is in type 1. Type 2 only grow with higher 
testosterone concentrations. 

Testosterone increases protein synthesis, but does not decrease protein degradation - it also increases 
amino acid recycling. 

Testosterone encourages greater cell division in satellite cells on the musculature. 

Testosterone may promote lipolysis and discourages pre-adipocytes from turning into adipocytes. 

Convinces mesenchymal stem cells to turn myogenic rather than adipogenic. 

Amendments

Cellular and Molecular mechanisms responsible for 
the action of testosterone on human skeletal muscle. 
A basis for illegal performance enhancement.
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Testosterone, muscle strength and mass

Reducing testosterone leads to reduction in whole body protein synthesis, muscle strength, and 
increases in fatness. Re-introducing testosterone re-introduces muscle mass and strength, and 
favorable body composition. Loss of testosterone does not lead to a decrease in IGF-1 and other 
muscle promoting signals. Testosterone administration (exogenous) increases muscle size and 
strength in a dose dependent manner (more testosterone, more size).

Testosterone and the hypertrophy of muscle fibres

Long term use of testosterone increases the size of muscle fibers in well trained lifters. 
Testosterone induces increases in muscle size for all muscle types (Type 1 and 2). While type 2 
fibers tend to be larger, in general, the type 1 fibers increase the most drastically in size (over 
50%) compared to non-steroid/testosterone users. Type 2 fibers only enlarged with higher 
testosterone administration (600 vs 300 mg). 
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Testosterone, protein synthesis and myonuclear content

Testosterone enhances overall (body) protein synthesis, but does not affect degradation. It does not 
increase uptake of amino acids, but it does increase the re-utilization of amino acids found in the cell 
(from the degradation machinery). With initial size increases, the myonuclei (nucleus of the muscle cell) 
that make up the muscle cells are sufficient to increase the size of the cell; however, after a point of 
muscle cell growth, more myonuclei are necessary to maintain rapid growth - this effect is more heavily 
seen in type 1 muscle cells. 
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Androgen-receptor independent pathway: mediators of testosterone effects

Testosterone could also be acting androgen receptor independent and affecting calcium levels within the 
muscle cell by activating G protein receptors, leading to ERK (a signaling protein) signaling that would 
phosphorylate factors that are in the nucleus associated with cell growth genes. 
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