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Roles of T tubular distribution in genesis of atrial fibrillation
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We address the possibility that altered distribution of transverse (T)
tubules contributes to genesis of cardiac arrhythmias by confocal microscopy. Compared with
ventricular myocytes, atrial cells, which barely show T tubules, exhibited spatiotemgorally
non-uniform Ca2+ dynamics, whereas ventricular myocytes showing fine, regular distribution of the
tubules had uniform Ca2+ transients. The inhomogeneous Ca2+ dynamics in the atrial cells were more
evident at higher frequency of excitation. However, no definitive relevance was obtained between the

T tubule distribution and arrhythmogenesis. Besides, we obtained exact relevance of inhomogeneity
of Ca2+ dynamics to T-tubule distribution in Purkinje fibers in mouse infarct border zone. Together,
inhomogeneous Ca2+ dynamics owing to the paucity of T tubular distribution does not directly evoke
arrhythmias; however, such inhomogeneity may contribute to depressed conductivity and mechanical
performances, which may lead to arrhythmogenesis.
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