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A study on the relationship of mTOR/S6K1 signaling pathway and aerobic exercises attenuating insulin
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Abstract Objective: To investigate the effects of aerobic exercise on mTOR/S6K1 and PGC-la in mice with
insulin resistance, and it's possible mechanisms. Method: C57BL/6 male mice fed with high fat diet for 8 weeks
were proved to establish insulin resistance models. Afterward mice were randomly divided to HC (high fat diet, no
exercise) and HE (high fat diet+exercise) groups. Mice in HE group were submitted to treadmill aerobic training for
6 weeks. By the end of training, the changes of glucose tolerance by oral glucose tolerance test (OGTF) and
morphology of pancreatic islets under microscope were observed. Insulin concentration was measured by ELISA.
Northern blot, Western blot and immunofluorescence examination. All tests were performed to detect mTOR  S6K1
(and/or pS6K1-Thr*®*) and PGC—la mRNA and protein expression in skeletal muscle. Result: By comparing with
HC group, after 6 week aerobic exercises the body weight, fasting serum insulin level and area of pancreatic islets
of mice in HE group decreased significantly. Furthermore, OGTT improved. The expressions of mTOR, S6K1 (and/or
pS6K1-Thr®) mRNA and protein decreased significantly. PGC—lae mRNA and protein level increased markedly in
skeletal muscles in HE group. Conclusion: Aerobic exercises attenuates insulin resistance by inhibiting activity of
mTOR/S6K1 signaling pathway, activating energy metabolism and then elevating skeletal muscle insulin sensitivity.
Author’s address Dept. of Health and Exercise Science, Tianjin University of Sports, Tianjin,300381
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