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Modeling and Simulation of the Cardiovascular System
Using Baroreflex Control Model

Byeong Cheol Choi", Gye Rock Jeon™

Abstract

In this paper, we consider the aortic sinus baroreceptor, which is the most
representative baroreceptor sensing the variance of pressure in the cardiovascular
system, and propose heart activity control model to observe the effect of delay time in
heart period and stroke volume under the regulation of baroreflex in the aortic sinus.
The proposed heart activity baroreflex regulation model contains electric circuit
sub-model. We constituted the time delay sub-model to observe sensitivity of heart
activity baroreflex regulation model by using the variable value to represent the control
signal transmission time from the output of baroreflex regulation model to efferent nerve
through central nervous system.

The simulation object of this model is to observe variability of the cardiovascular
system by variable value in time delay sub-model. As simulation results, we observe
three patterns of the cardiovascular system variability by the time delay. First, if the
time delay over 2.5 second, aortic pressure and stroke volume and heart rate is observed
nonperiodically and observed. Finally, if time delay under 0.1 second, then heart rate and
aortic pressure-heart rate trajectory is maintained in stable state.
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