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Abstract

Mechanically-induced alterations in cardiac electrophysiology are referred to as

mechano-electric feedback (MEF), and play an important role in electrical reg-

ulation of cardiac performance. The influence of mechanical stress and strain

on electrophysiology has been investigated at all levels, however the role of

MEF in arrhythmia remains poorly understood. During the normal contraction

of the heart, mechano-sensitive processes are an implicit component of car-

diac activity. Under abnormal mechanical events, stretch-activated mechanisms

may contribute to local or global changes in electrophysiology (EP). While such

mechanisms have been hypothesised to be involved in mechanically-initiated ar-

rhythmias, the details of these mechanisms and their importance remain elusive.

We assess the theoretical role of stretch mechanisms using coupled models of

cellular electrophysiology and sarcomere contraction dynamics. Using models

of single ventricular myocytes, we first investigated the potential MEF contri-

butions of stretch-activated currents (SAC), and stretch-induced myofilament

calcium release, to test how strain and fibrosis may alter cellular electrophys-

iology. For all models investigated, SACs were alone not sufficient to create

a pro-arrhythmic perturbation of the action potential with stretch. However,
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