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Although the development of intracellular Ca2+-overload is considered to be a major determinant of cardiac dysfunction in the ischemic-reperfused (I/R) hearts, exact mechanisms for the occurrence of this defect are poorly understood.  By employing an isolated rat heart as a model of ischemia-reperfusion, we have shown that impairment of the recovery of cardiac function in I/R hearts (30 min ischemia followed by 30 min reperfusion) is associated with the occurrence of an increase in intracellular concentration of free Ca2+ in cardiomyocytes.  However, the activities of sarcolemmal (SL) and sarcoplasmic reticulum (SR) Ca2+-channels (as measured by the binding of Ca2+-antagonists and ryanodine), which permit Ca2+-influx and intracellular Ca2+-release, respectively, were depressed in the I/R hearts.  The activities of SR Ca2+-pump and SL Na+-Ca2+ exchanger), which lower the intracellular concentration of Ca2+, were also decreased in the I/R hearts.  On the other hand, the activities of SL Ca2+-pump and mitochondrial Ca2+-uptake were either unaltered or increased in the I/R hearts.  Ischemia-reperfusion was found to increase the activities of Ca2+-gating mechanisms (as represented by the low affinity Ca2+-binding and Ca2+-dependant eto-ATPase in SL), which control the entry of Ca2+ into cardiomyocytes.  Thus the occurrence of intracellular Ca2+-overload in I/R hearts may involve depression in both SL Na+-Ca2+ exchanger and SR Ca2+-pump in addition to an increase in Ca2+ entry through the SL Ca2+-gating mechanism.  (Supported by a grant from the Canadian Institutes of Health Research) 

