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Fig.1 The structure of sinoatrial node(SA\) and its action potential
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Fig.2 The bifurcation mechanisms of annihilation-pacemaking of SAN
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A review on the dynamical mechanisms of rhythmic regulation of sinoatrial node

Huang Xiaodong, Wang Rui

(School of Physics and Optoeletronics, South China University of Technology, Guangzhou 510641, China)

Abstract: Sinoatrial node(SAN) is a piece of tissue embedded in the right atrium, which is the pacemaker of the whole
heart. The abnormal rhythm of SAN may cause diverse arrhythmias. The central focus of SAN in physiology and medicine are
the pacemaking initiation and regulation. As nonlinear dynamics was introduced into the research of arrhythmias, in the past
few decades the interdisciplinary subject of cardiovascular physics has brought about great progresses for such medical prob-
lems. The aim of the present paper is to review the relevant advances of SAN rhythm regulation obtained by nonlinear dynam-
ics, in which the numerical modeling of SAN, the bifurcation mechanisms of heart rate regulation, the conditions of signal
propagation, and heart rate variability are discussed. From the developmental trend, we find that nonlinear dynamics may be-
come an effective theoretical framework for SAN. Therefore, we suggest further investigations in multi-scale modeling and the
associated dynamical theories in the future.

Keywords: biological physics; nonlinear dynamics; sinoatrial node; numerical simulation
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