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Hemodynamic simulation of the aging effect on the cardiovascular system

Su-Young Byun’, Jeong L. Sohn™,

Eun-Bo Shim™" and Sung Tack Ro™

Keywords: Cardiovascular circulation, Lumped parameter model, Aging effect, Hemodynamics

Abstract

Aging effect on the cardiovascular circulation is simulated by lumped parameter model. Aging phenomena can be hemodynamically
explained as (1) the increase of flow resistance induced by remodeling of artery vessels and increased viscosity of blood and (2) the
reduction of the vessel capacitance caused by arteriosclerosis. Appropriate physiological parameters are evaluated from the clinical
data of adults and old men. Simulation results well explain the hypertension with aging of cardiovascular system.
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(a) resistance
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(b) capacitance.

Fig. 1 Electric circuit elements
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Table 1 Simulation parameters [5]
Compartment R, R, C
Left ventricle 0.01 0.006 0.4 ~10
Systemic artery 0.006 1.00 1.6
Systemic vein 1.00 0.05 100
Right ventricle 0.05 0.003 1.2~20
Pulmonary arteries 0.003 0.08 4.3
Pulmonary veins 0.08 0.01 8.4

714

W
&) —

Pulmonary  Pulmonary
w1 \vein artery

Left heart

W
—l__jArtery

I Vein

Fig. 2 Circuit diagram of the lumped parameter model
for human cardiovascular system
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Table 2 Physiologic data and simulation parameters of
adults and old men [6]

Physiologic data Adult Old
Systolic artery pressure(mmHg) 121.0 147.7
Heart rate (beats/min) 71.9 65.0
Cardiac output (mL/min) 5810 3960
Stroke volume (ml) 80.8 60.9
Simulation parameters Adult Old
Peripheral resistance (PRU) 0.99 1.743

Capacitance (mL/mmHg) 1.6 0.8
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Fig. 5 Effect of different capacitances

Fig. 4 Effect of different resistances
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Fig. 6 Effect of different amounts of blood volume
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