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Constructing a Mathematical Model for Zang Organ Function
Based on Wu Xing Generation and Control Theory in
Traditional Chinese Medicine

I-Ching Yang!, Chih-Ming Lin', and Yaw-Hwang Chen?

Abstract

This paper presents a mathematical model aimed at describing the dynamic functional
interactions among the five Zang organs, based on Wu Xing generation and control theory in
Traditional Chinese Medicine. In this theory, the Lung, Liver, Kidney, Heart, and Spleen
correspond to Metal, Wood, Water, Fire, and Earth, respectively. Their mutual "generation"
(sheng) and "control" (ke) relationships represent the regulation and interaction among Zang
organ functions. These relationships are expressed as a system of linear ordinary differential
equations for the functional indices xy(t) of the five Zang organs, and the analytical form
of the solution is derived. The results indicate that, due to the presence of eigenvalues with
positive real parts, the solution diverges exponentially, causing the Zang organ function
indices to exceed the physiological range of [0,1], which contradicts actual biological
meaning. Numerical simulations also confirm this outcome. Nevertheless, this study
preliminary demonstrated the feasibility of combining Traditional Chinese Medicine theory
with modern mathematical modeling and provided a new direction for the interpretation and

applied research of Traditional Chinese medicine.
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