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In cardiomyocytes, the intracellular Na+ concentration ([Na+]i) is an important modulator of excitation-contraction coupling (ECC) via affecting [Ca2+]i due to Na+/Ca2+ exchanger (NCX). Another two-important Na+ influx pathway on sarcolemma is voltage-gated Na+ channels and Na+/H+ exchanger (NHE). We hypothetized that altered [Na+]i is critical to the insulin response of ECC in streptozotocin-induced diabetic rat cardiomyocytes. We found that basal levels of both [Na+]i and [Ca2+]i are increased in diabetic group. The responses of [Na+]i to increasing pacing rate (0.2-1.0 Hz pacing) of diabetic cardiomyocytes were significantly depressed with respect to the controls. These changes were normalized following insulin treatment of the diabetic cardiomyocytes. The basal intracellular pH was slightly lower than control group (from 7.35 to 7.10). NHE activities in diabetic cardiomyocytes did not differ significantly under basal conditions thus Na+ loading rate was similar with controls. Diabetes-induced decreased level of Na+-current density elicited by depolarization at all potentials tested was also normalized following insulin exposure. We could not obtain any further responses to KB-R7943 (reverse mode NCX inhibitor) application in diabetic cardiomyocytes, which were also normalized following insulin incubation of diabetic cardiomyocytes. Our results provide the first evidence of insulin-recovered increased [Na+]i in diabetic cardiomyocytes, of which demonstrates a role of diminished NCX function, but not NHE, and its insulin-dependency in diabetic cardiomyocytes. 
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