Sex differences in susceptibility to ventricular arrhythmias
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Introduction. It has been known that women have a greater TdP (torsade de pointes) risk than men in both congenital and acquired long QT syndrome. The sex difference becomes evident only when compared with adult men and adult women at the follicular phase, implying androgen and progesterone (P4) have protective effects on TdP. Accumulating clinical evidence suggests that testosterone and progesterone shorten QT intervals. We have found that both sex hormones produced NO which up-regulates the IKs channel currents and suppressed L-type Ca2+ channel currents (ICa,L) (1, 2). However, the molecular mechanisms underlying the sex difference in TdP susceptibility remain unclear. 
Aims. To understand the sex difference in TdP occurrence, we analysed the molecular mechanisms of ion channel regulation by these sex hormones.
Methods and Results. With patch-clamp experiments in guineapig ventricular myocytes, we have demonstrated that a nitric oxide (NO) production induced by stimulation of cardiac progesterone receptors through a non-genomic pathway suppresses L-type Ca2+ currents (ICa,L) under cAMP-stimulated conditions. This suggests a cross-talk between NO and cAMP/PKA signaling. Our pharmacological analysis in this study revealed that the cross-talk is mediated by phosphodiesterase 2 (PDE2) located at the lipid rafts of T-tubules in cardiac myocytes. To visualize cAMP/PKA activities in living cells, we employed FRET-based cAMP/PKA biosensors anchored to membrane rafts or non-raft regions, respectively. The FRET analysis suggested a subcellular localization of the cross-talk.
Discussion. These results suggest that a compartmentalized PKA activity may involve a cross-talk between the non-genomic PRs pathway and beta-ARs pathway to regulate ICa,L. These data may explain a sex difference in QT intervals and dynamic changes of arrhythmia risk in women during the menstrual cycle, and can be a clue to avoid the potentially lethal arrhythmias in long QT syndromes.
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