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INSULIN IMPROVES ISCHEMIA-REPERFUSED CARDIOMYOCYTE CONTRACTILE FUNCTIONAL RECOVERY: KEY ROLE OF AKT    
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We have recently demonstrated that insulin exerts significant antiapoptotic effect in myocardial ischemia/reperfusion via PI3K-Akt-nitric oxide signaling pathway. The purpose of the present study was to determine the direct effects of insulin on contraction and calcium transient in simulated ischemia/reperfused (I/R) cardiomyocyte and further investigate whether Akt activation involved in the insulin-induced contractile effect on I/R myocyte. Ventricular myocytes were isolated from adult SD rats, perfused with normal or chemical anoxic Tyrode solution (containing sodium cyamide-sodium lactate to simulate myocardial ischemia), and field-stimulated (0.5 Hz). Myocyte shortening and calcium transient were simultaneously monitored using the single cell video edge detection system. Insulin (0.01-10 IU/L) dose-dependently increased I/R cardiomyocytes contraction as well as calcium transient. When perfused with insulin (1 IU/L) during reperfusion, the myocyte shortening increased from 0.13±0.06 of control to 0.21±0.07μm (n=10, P<0.05), and the velocity of shortening/relengthening increased from 4.31±1.58/3.71±1.14μm/s of control to 8.17±3.34/7.31±2.29μm /s, respectively, n=10, all P<0.05). Meanwhile, the calcium transients were significantly augmented in insulin treated myocytes (P<0.05). In addition, insulin (1 IU/L) treatment increased cardiomyocytes Akt phosphorylation by 242% (n=5, P<0.01). This effect could be blocked by pretreatment with LY 294002, a specific inhibitor of PI3K, which was associated with a significant diminish in insulin-induced positive inotropic action (P<0.05). Taken together, the results indicate that in I/R cardiomyocyte insulin directly augments calcium transient, and improves the recovery of systolic/diastolic function of I/R cardiomyocytes via the PI3K-Akt signaling pathway.

