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Background:

Increased muscle Sa-dihydrotestosterone (DHT) synthesis is associated with muscle hypertrophy
and improvement of hyperglycemia. Resistance training (RT) increases muscle DHT synthesis and is
associated with muscle hypertrophy. However, it remains unclear whether RT-induced increase in
muscle DHT synthesis contributes to muscle hypertrophy and improvement of hyperglycemia in
type 2 diabetes (T2DM).

Purpose:

This study examined whether RT-induced increase in muscle DHT synthesis contributes to muscle
hypertrophy and improvement of hyperglycemia in rats with T2DM.
Methods:

Study I: Twenty-week-old model (Otsuka Long-Evans Tokushima Fatty: OLETF) rats with T2DM
were divided into three groups: a sedentary control group, a group undergoing RT (three times/week
for 8 weeks), and a group undergoing RT with chronic administration of a Sa-reductase inhibitor, a
suppressor of DHT synthesis.

Study II: Twenty-week-old model (OLETF) rats with T2DM were divided into eight groups which
were tested resting control, immediately, 1, or 3 h after acute resistance exercise (RE) with or
without pre-treatment with a Sa-reductase inhibitor.

Results:

Study I: RT significantly increased muscle mass, muscle cross-sectional area and quantitative
insulin sensitivity check index and reduced fasting blood glucose. However, chronic administration
of a Sa-reductase inhibitor significantly attenuated these RT-induced beneficial effects.

Study II: RE significantly activated protein synthesis signaling pathways, such as the
phosphorylation of mammalian target of rapamycin (mTOR) and p70 ribosomal S6 kinase
(p70S6K). Additionally, RE significantly activated glucose uptake signaling pathways, such as the
phosphorylation of muscle protein kinase B (Akt), Akt substrate of 160 kDa (AS160), and glucose



transporter 4 (GLUT4) translocation. However, pre-treatment with a Sa-reductase inhibitor
significantly attenuated RE-induced activation of these signaling pathways.
Conclusion:

RT-induced increase in muscle DHT synthesis may contribute to muscle hypertrophy and
improvement of hyperglycemia in rats with T2DM. Additionally, the activation of muscle

mTOR/p70S6K- and Akt/AS160/GLUT4 signaling pathways may be involved in these RT effects.



