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Abstract

Objective: To investigate the effect of aerobic exercise on synaptic plasticity-related protein levels in the hippo-
campus of mice with insulin resistance and the possible mechanisms of mTOR and autophagy.

Method: 6-week-old male C57BL/6J mice were randomly divided into normal control group (C, n=12) and in-
sulin resistance model group after a week of adjustable feeding. The mice were maintained for 12 weeks on ei-
ther normal diet or high-fat diet respectively. According to the date from GTT and ITT to determine the suc-
cessful establishment of the insulin resistance model. Then the mice with insulin resistance were randomly di-
vided into insulin resistance + quiet group (IR, n=10) and insulin resistance + aerobic exercise group (AE,
n = 10). Mice in group AE were performed a 12-week increasing speed treadmill training after being adapted
to the treadmill for a week. After the intervention, the mice were sacrificed after anesthetized and the brains
were collected to get the hippocampus tissue. Insulin signaling pathway, synaptic plasticity-related, mTOR-relat-
ed and autophagy-related protein expression in the hippocampus of mice with insulin resistance were detected
by western blotting.

Result: The expressions of PSD95, SYN and the activity of Akt, mTOR decreased significantly, while the ex-
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pression of 4EBP2 increased significantly in the hippocampus of mice with insulin resistance. Aerobic exercise
can effectively improve the expression of mTOR, Raptor, LC3II/LC3I, NMDAR, SYN and the activity of Akt

and mTOR.

Conclusion: Aerobic exercise can effectively improve the activity of PI3K/Akt signal pathway to active

mTORCI, thus improve the expression of NMDAR and SYN in the hippocampus of mice with insulin resis-

tance.
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