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The elucidation of mechanisms underlying triggered activity in inheritable
lethal arrhythmias: in silico predictions
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It is believed that arrhythmias in patients with long QT syndrome, heart

failure, and Brugada syndrome are caused by a triggered activity that preceded the arrhythmia onset.
For instance, cardiac action potential with transient depolarizations that occurs during action
potential (AP) phase 2 to 3 (early afterdepolarization) is a typical example of the triggered
activity. Furthermore, an AP shortening followed by re-excitation, which is referred to as phase-2
reentry, is the triggering mechanism of ventricular fibrillation in the Brugada syndrome. We showed
that a combination of selective reduction of cardiac sodium channel expression from the lateral
membrane in each cardiomyocyte and spatial dispersion of sodium channel expression in the ventricle
is responsible for phase-2 reentry mechanism. Furthermore, we elucidated that reactivation of L-type
calcium channel current accompanying excessive prolongation of AP leads to the development of early
afterdepolarization.
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