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Effects of exercise and diet intervention on oxidative stress
in insulin resistant rat

SUN Qingyan HE Fenfen LI Miaomiao LI Guzhou LU Aiyun
College of Life Science Anhui Normal University Wuhu 241000 China

Abstract. Objective To investigate the effects of exercise diet and their
combination intervention on oxidative stress of insulin resistance rat. Methods Establish
obesity-induced insulin resistance rat models. Obesity was assessed by the body weight
and lipid ratio. Glucose tolerance was assessed by the integrated area under the curve for
glucose ( AUCg) during an oral glucose tolerance test ( OGTT) then 8 weeks of exercise
diet and combination interventions respectively. To analyze serum free fatty acids
( FFA) content superoxide dismutase ( SOD) and maleic dialdehyde ( MDA) content in
liver adipose tissue and soleus muscle by biochemical method. Judge oxidative stress by
FFA content and SOD/MDA. Results Three kinds of intervention reduced the body
weight( P < 0.01) lipid ratio( P < 0.01) and AUCg( P < 0.01). Dietary and
combination intervention lowered serum free fatty acid concentration( P <0.01) separate

exercise intervention had not such effect. Three kinds of intervention increased SOD /MDA
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in the liver and adipose tissue exercise and combination intervention improved SOD/MDA
in soleus muscle dietary intervention alone had not the effect. Conclusion Exercise and
dietary intervention may improve the overall insulin resistance by alleviating oxidative
stress.
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Table 1 The body weight lipid ratio area under curve of glucose in OGTT test and level of
FFA in different groups (n =10 x *s)
o . OGTT | 3
/( mg/dl x min x 10°) /( wmol /L)
522.4 +£23.0 2.80 +0.37 20.85 +1.53 563. 88 +160. 26
670.1 +17.2? 5.44 +0.75 26.06 +1.95" 895.51 +181.28"
560.6 +23. 577 2.50 £0.90" 21.94 +1.320Y 790. 72 +160. 311"
570.5 +27. 027 3.42 £0. 66" 19. 81 +2. 891 518.56 +115. 90"
539.8 +29. 6" 1.35+0.66 7 20.15 +1.90" 581.93 +192, 3719
(1) P<0.05 (2) P<0.01; (3) P<0.01
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2 SOD MDA
Table 2 The SOD activity and MDA content in different groups (rn =10 X +5)
SOD/( U/mg prot) MDA /( nmol/mg prot)
181.87 £14.60  40.51 +5.89 103.01 £15.51 1.59 +0.29 3.17 £0.51 1.37 £0. 15
142.69 +21. 037 28.33 +3.24” 96.30 £6.29 2.26+0.38%  4.82+0.27Y  2.32+0.18"?

157.99 £17. 07" 35.51 £5.64 78.06 £10.75%%  1.48 +0.25'*  3.14+0.53'*  1.34 +0.36'¥
178.69 £15.81Y 38.73 £6.36'Y 89.75 +11.24 1.51+£0.16'"  3.64£0.75%7  1.87+0.40%%)
171.98 £13. 119 37.47 £5.28%) 79.93 +7.781*? 1.41 £0.24 2,96 +1.04'*)  1.23 +0.20'¥

(1) P<0.05 (2) P<0.01; (3) P<0.05 (4) P<0.01
3 SOD/MDA
Table 3 The SOD/MDA in different groups (2 =10 x *s) U/nmol
117.33 +20. 14 13.01 £2.29 76.63 £17. 84
64.52 +13.06? 5.90 +0. 86 41.74 +5.48%
107. 84 +15. 03 11.49 £2.2719 64.94 +31.80"
120. 07 £20. 02 11.10 3. 36" 48.92 +7.311
125. 64 £29. 94 13. 84 +4. 441 66.30 +11. 559
(1) P<0.05 (2) P <0.01; (3) P<0.05 (4) P<0.01
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