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Abstract

Objective: To observe the effects of aerobic exercise on glucose metabolism, oxidative stress and nuclear fac-
tor E2-related factor 2(Nrf2), heme oxygenasel (HO-1) protein expression in type 2 diabetic rats; to explore
the role of Nrf2/HO-1 pathway in aerobic exercise intervention on skeletal muscle oxidative stress in type 2 di-
abetic rats.

Method: Seven weeks of high fat and high sugar diet combined with a small dose of STZ intraperitoneal in-

jection was used to establish the model of type 2 diabetes mellitus rats. The rats were randomly divided into
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blank control group(C,n=8) and control + aerobic exercise group(CA,n=8). The rats that were successfully in-
duced to type 2 diabetes were divided into diabetes group (D, n=8) and diabetes+aerobic exercise group (DA,
n=8). The rats in CA group and DA group were given aerobic exercise on treadmill without load at 20m/min,
60min/d and 5d/W for 8 weeks. After 8 weeks of aerobic exercise,the body weight, the fasting blood glucose
(FBQG), the fasting insulin(FINS) and the area under glucose tolerance(AUC) were measured. The insulin resis-
tance index(HOMA-IRI) was also calculated. Transmission electron microscopy was used to observe the chang-
es of skeletal muscle structure. Biochemical method was used to detect the SOD activity and MDA content of
skeletal muscle. The expression levels of Nrf2 and HO-1 in skeletal muscle were detected by Western blot.
Result: Compared with the C group, the FBG, AUC, HOMA-IRI and MDA content of skeletal muscle in
the D group were significantly increased (P<0.01) and the Nrf2 expression level was also significantly in-
creased (P<0.05). However, the body weight, FINS and SOD activity of skeletal muscle were significantly de-
creased (P<0.01), the ultrastructure of skeletal muscle was abnormal and showed mitochondrial damage. After
8 weeks of aerobic exercise intervention, the expression of Nrf2 and HO-1 protein in skeletal muscle of the
CA group was significantly increased than those of the C group(P<0.05, P<0.01). Compared with the D
group, the body weight, Fins, SOD activity, Nrf2 and HO-1 protein expression levels in the DA group were
significantly increased (P<0.05, P<0.01); the FBG, AUC, HOMA-IRI, MDA content were significantly de-
creased (P<0.05, P<0.01), and the ultrastructure of skeletal muscle and mitochondria was basically recovered.
Occasionally,only a few mitochondria were slightly swollen.

Conclusion: Aerobic exercise can relieve glucose metabolism disorder and may alleviate oxidative stress and ul-

trastructure abnormality of skeletal muscle via activating Nrf2/HO-1 pathway in T2DM rats.
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