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ROLES OF THE GAP JUNCTION IN ISCHEMIC PRECONDITIONING AGAINST MYOCARDIAL INFARCTION 
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Ischemic preconditioning (PC) markedly limits extension of infarct during ischemia/reperfusion.  We assessed roles of the gap junction (GJ) and its regulation in PC against infarction.  Since protein kinase C (PKC) and the mitochondrial ATP-sensitive K+ channel (mitoKATP channel) are important signaling molecules in PC mechanisms, the possible contribution of these molecules to GJ regulation was examined.  In isolated rabbit and rat hearts, pharmacological blockers of the GJ administered during sustained ischemia mimicked the infarct size-limiting effect of PC, though infusion of GJ blockers only during PC inhibited PC-induced protection.  PC significantly suppressed GJ permeability, assessed by a dye-coupling technique, and attenuated dephosphorylation of connexin-43 (Cx43) during ischemia, which was sensitive to calphostin C, a PKC inhibitor.  PC induced complex formation of Cx43 with PKC-epsilon and phosphorylation of Ser-368 of Cx43.  Activation of the mitoKATP channel by diazoxide induced phosphorylation of MEK1/2 and ERK1/2 in an oxygen radical-dependent manner and suppressed GJ permeability during ischemia, though diazoxide did not activate PKC.  PD98059, a MEK1/2 inhibitor, inhibited the effects of diazoxide on GJ permeability and attenuated its cardioprotective effects.  These results suggest that inhibition of GJ communication during ischemia is an important mechanism of myocardial salvage afforded by PC, though the GJ needs to be opened for cell signaling during the trigger phase of PC.  There are two mechanisms, at least, of PC-induced suppression of GJ communication: direct phosphorylation of Cx43 by PKC-epsilon and activation of ERK1/2 that is induced by mitoKATP channel–mediated oxygen radical production.

