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LONG-TERM AEROBIC EXERCISE IMPROVES INSULIN SENSITIVITY IN THE HEART: KEY ROLE OF NOS 
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Objective: Recent evidence from studies of both human and animals suggests that aerobic exercise can improve cellular response to insulin in multiple organs, such as muscle, fat and liver. However, it is largely unanswered whether aerobic exercise can improve insulin sensitivity in the heart. The present study was designed to test the hypothesis that aerobic exercise can improve cardiac insulin sensitivity, and to further investigate the role of endogenous NOS in this effect. Methods: Male Sprague-Dawley rats were randomly divided into control and exercise groups. The rats in exercise group were subjected to ten-week swimming training (3 h/d, 5 d/wk). Isolated hearts were perfused with Krebs-Henseleit buffer and randomized to receive insulin (10-7 mol/L), insulin+L-NAME (an NOS inhibitor, 0.5 mmol/L) using the Langendorff system. Results: Insulin elicited a rapid and concentration-dependent positive inotropic effect in the isolated perfused hearts. Insulin increased the left ventricular developed pressure (LVDP) by 9.9% in the control and 34% in the exercise group (n=5, P<0.01 vs. control) at 30 min after insulin treatment. The insulin-induced positive inotropic effect was significantly blunted by pre-treatment with L-NAME by 6.0% (107¡À16 in L-NAME vs.114¡À11 mmHg in insulin+L-NAME, P>0.05) in the control, and 20% (100¡À11 in L-NAME, 120¡À12 mmHg in insulin+L-NAME, P<0.05 vs. insulin alone) in the exercise group, respectively (n=5, P<0.01 vs. control), whereas L-NAME alone at present concentration had no significant inotropic effect. Conclusion: These results indicate that long-term aerobic exercise improves cardiac sensitivity to insulin via NOS-dependent mechanism.

