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Comprehensive Mathematical Model of Microcirculatory
Dynamics (I ) —Basic Theory

Guo Zhongsan, Xiao Fan, Guo Siwen, Wu Yueqing, Gu Leye
( Chen gdu Institute of Com puter Application, Academia Sinica, Chengdu 610041, P R China)

Abstract: Under the basis of physiological data, anon linear and unsteady comprehensive mathemat-
ical model of microcirculatory dynamics with distributed parameters is developed. Hemodynamics, in-
terstitium dynamics, lymph dynamics, dynamics of protein transport, oxygen dynamics, dynamics of
heat transfer, and myogenic and metabolic regulation procedures are included. The interactions be-
tween these factors are comprehensively exhibited. The influences of arteriolar vasomotion and non_
linear viscoelasticity of blood in arteriole are considered. A simplified vessel network consisting of ar-
teriole, open and reserved capillaries, venule, initial lymphatics and arteriole_venule anastomose is
adopted as the geometrical model. This kind of comprehensive mathematical model is helpful in ana-

lyzing clinical daa and developing a “ numerical experiment method” in microcirculation research.

Key words: microdrculatory system; comprehensive mathematical model; interaction; numerical ex

periment



