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Earlier studies have revealed that isolated rat heart subjected to global ischemia followed by reperfusion forms an excellent model for studying myocardial stunning due to ischemia-reperfusion (I/R) injury.  Cardiac dysfunction in I/R hearts is associated with varying degrees of defects in Ca2+-handling proteins; however, the status of Ca2+-handling in cardiomyocytes from I/R hearts has not been defined.  Furthermore, although catecholamine-induced responses are attenuated in ischemic heart disease, the action of ATP, which is a co-transmitter with norepinephrine in the sympathetic nerves, has not been investigated in the I/R hearts.  For this purpose, isolated rat hearts were subjected to 30 min of global ischemia and 30 min of reperfusion.  Although ATP-induced positive inotropic effect was attenuated in the I/R hearts, no changes in maximal binding of ATP with cardiac membranes were observed.  Purified cardiomyocytes isolated from the I/R hearts exhibited reduced increase in [Ca2+]i due to ATP whereas the KCl-induced increase in [Ca2+]i was not affected.  Treatment of cardiomyocytes with isoproterenol potentiated the ATP-induced increase in [Ca2+]i; this potentiation was markedly depressed in the I/R hearts.  Treatment of hearts with superoxide dismutase plus catalase, an antioxidant mixture, was found to attenuate changes in the ATP or isoproterenol plus ATP-induced increase in [Ca2+]i in I/R cardiomyocytes.  I/R-induced changes in Ca2+-handling due to ATP in cardiomyocytes were simulated by H2O2.  These results suggest that oxidative stress plays a role in the loss of ATP-mediated signal transduction mechanisms in the I/R hearts.  (Supported by a CIHR grant)

