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ABSTRACT
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Project Title : Effect of exercise training on insulin action in rat skeletal

muscle subjected to oxidative stress
Investigator : Vitoon Saengsirisuwan, Ph.D.

Department of Physiology, Faculty of Science, Mahidol University
E-mail Address scvss@mabhidol.ac.th
Project Period:: July 1%,2004 — June 30", 2006

The direct effect of oxidative stress on insulin action on skeletal muscle glucose
transport and the role of prior exercise training on insulin- stimulated glucose transport in
skeletal muscle subjected to oxidative stress were investigated. Male Sprague-Dawley rats were
randomly divided into either the sedentary control or the exercise-trained group. Rats in the
latter group were trained by treadmill running for 6 weeks with moderate intensity. At the end of
the exercise training program or of the sedentary period, type | soleus (SOL) and type Il
extensor digitorum longus (EDL) were isolated and incubated in the medium in the absence or
presence of hydrogen peroxide (H,O,) and/or 5 mU/ml of insulin for two consecutive sessions of
60-min incubation. Thereafter, in vitro glucose transport activity, glutathione redox status (a
principal representative of non-enzymatic antioxidant) and activities of antioxidant enzymes were
examined.

H,O, by itself activated (p<0.05) basal glucose transport activity (55% and 36%) and
significantly inhibited (p<0.05) the action of insulin on glucose transport activity (28% and 22%)
in the SOL and EDL, respectively, isolated from the sedentary animals. However, the inhibitory
effects of H,O, on insulin-stimulated skeletal muscle glucose transport were attenuated in the
exercise-trained animals. Measurements of muscular glutathione redox status and activities of
antioxidant enzymes showed no training effect.

Conclusively, oxidative stress directly inhibited insulin-stimulated glucose transport
activity whereas prior exercise training can effectively protect against insulin resistance induced
by oxidative stress. The underlying mechanism(s) responsible for this protective effect of
exercise training on skeletal muscle insulin resistance, however, was not associated with
adaptation of antioxidant systems and remain to be elucidated. Involvement of mitogen-activated
protein kinases as an underlying mechanism should be further investigated.
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