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We studied the effect of Flutamide, an androgen receptor (AR) blocker, on glycogen content, the glyco-
gen synthase (GS) and irisin expression in gastrocnemius muscles of rats undergoing endurance training 
for 8 weeks. Trained animals were found to have a higher glycogen content and stronger expression of 
GS and irisin than untrained animals. The higher glycogen content in gastrocnemius corresponds to the 
increased expression of GS in trained rats, which indicates that this enzyme takes part in the adaptation 
processes. Flutamide treatment increased the serum testosterone levels and decreased glycogen and 
irisin expressions. Glycogen and irisin in the muscle decreased when training was combined with ad-
ministration of Flutamide, without any significant effect on GS, compared to those in untrained animals, 
but their levels were higher than those in Flutamide-treated untrained animals. These results suggest that 
endurance training can be used as a non-drug therapeutic modality to lessen the negative effects of anti-
androgen therapy on skeletal muscles.
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Introduction

Endurance training induces adaptations in skeletal muscles and increases the aerobic 
physical performance. Testosterone plays a key physiologic role in maintaining the 
proper function of skeletal muscle [9, 11] and the glycogen metabolism [5]. Depletion 
of muscle glycogen is an accurate marker of the onset of exhaustion in aerobic training 
exercises. Glycogen synthase (GS) is a key enzyme in the synthesis of glycogen. Its 
activity has been demonstrated to be dependent on the initial glycogen depots content 
and the muscle contraction itself [6, 7, 10]. Myocytes have been shown to release irisin 
when stimulated in physical exercise – the peptide increases the thermogenesis in white 
adipose cells and the total energy expenditure [2].

AR blockers are used in the treatment of prostate cancer [8]. Their long-term use has 
been associated with reduced capacity of physical performance [3]. It is not clear whether 
this side effect is associated with changes in the glycogen depots of skeletal muscles. 
There are no data in the available literature what effect anti-androgens have on glycogen 
content, the expression of GS and irisin in the muscles during endurance training.
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