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The present experiments explore for the mechanism of slowed conduction in murine RyR2S/S hearts modelling Catecholaminergic polymorphic ventricular tachycardia (CPVT).CPVT is a potentially lethal familial condition associated with mutations in the cardiac ryanodine receptor. It is accompanied by an increased incidence of atrial and ventricular arrhythmias. Recent reports in mice homozygous for the gain-of-function RyR2-P2328S mutation (RyR2S/S) demonstrated a similar arrhythmic tendency associated with increased diastolic cytosolic Ca2+ concentration [Ca2+]i and conduction slowing. The determinants of conduction velocity were investigated in RyR2S/S and compared to those in WT and slow-conducting Scn5a+/- hearts. Picrosirius red staining demonstrated abnormal fibrosis in Scn5a+/- but not RyR2S/S or WT hearts. Immunoblot assays showed similar expression of Cx43 and Cx40 levels in the three genotypes. In contrast, Nav1.5 expression was reduced in both RyR2S/S and Scn5a+/- compared to WT atria. Intracellular microelectrode and loose-patch clamp recordings confirmed reduced fast Na+ channel function by showing reduced maximum rates of action potential depolarisation and reduced peak Na+ currents, respectively, in both RyR2S/S and Scn5a+/- atria compared to WT. Acute increases in [Ca2+]i produced by caffeine or cyclopiazonic acid treatment in the WT were also shown to reduce peak Na+ currents. The experiments presented here demonstrate chronic reductions in Nav1.5 expression and Na+ channel function in RyR2S/S atria. In addition, acute elevation of diastolic [Ca2+]i produced similar reductions in Na+ channel function. These findings suggest abnormal intracellular Ca2+ homeostasis produces slow-conducting arrhythmic substrates through both acute and chronic effects on Na+ channel function.


