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Computer Simulation of Noise Effect on the Sodium Channel Conductance in
Sinoatrail Node System
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1. College of Physics and Electronic information, Anhui Normal University, Wuhu 241000, China;
2. Biological Physics Group, School of Physics &Astronomy, The University of Manchester, Manchester,
M13 9PL, UK

Abstract:

By using a two-dimensional model of rabbit SA node-atrial cell system which proposed by Zhang et al.,
and considering the nervous system regulation, the model can be modified to simulate the pacemaking
activities of the human heart in vivo. The effects of environmental noise on the cardiac pacemaking
behavior have been studied by computer simulation. Numerical results show, on the one hand, the
phenomenon of abnormal rhythm in heart with physiological defect are reproduced by using this model,
for example, once the membrane sodium current is reduced or coupling strength decreases due to the
death of the myocardial cell in the aging heart, etc., this will induce the cardiac sudden death in clinical
easily. On the other hand, more importantly, the oscillation death can be eliminated by introducing the
appropriate external color noise, and the heart beat can be returned to normal beating. This recovery
effects by regulating the colored noise parameters have been analyzed. In addition, the regulation of
Gaussian white noise also been discussed. The simulation results exhibit that the environmental noise
may play an important regulatory role in the process of regulation of cardiac pacemaker activity, the
results will help to reveal the internal mechanism of remedy heart disease by electric shock in clinical,
and provide a theoretical explanation on cardiac resuscitation.

Keywords: Noise Oscillation death Conduction block Sudden cardiac death Cardiac
resuscitation
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