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Roles of mitochondrial connexin43 in the occurrence of arrhythmias during

myocardial ischemia
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Connexin43 (Cx43) exits as hemichannels in the inner mitochondrial membrane.

We examined how mitochondrial Cx43 and mitochondrial KATP channels affect the occurrence of
triggered arrhythmias. Cardiac-specific Cx43-deficient (cCx43-/-) mice were generated. In cCx43-/-
mice, arrhythmias were induced by electrical stimulation at lower [Ca2+]o, and Ca2+ spark frequency,
the slope of DCF fluorescence intensity, MitoSoxRed fluorescence, and rhod-2 fluorescence were
increased. TMRM fluorescence was decreased in cCx43-/- mice. These changes were suppressed by
diazoxide. In cCx43-/- mice, SS-31 and N-acetyl-L-cysteine increased the [Ca2+]o, at which
arrhythmias were induced. These results suggest that Cx43 deficiency activates Ca2+ leak from the
SR, probably due to an increase in mitochondrial Ca2+ and an_increase in ROS production, thereby
causing triggered arrhythmias, and that Cx43 hemichannel deficiency may be compensated by activation
of mitochondrial KATP channels in mouse hearts.
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