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Stability Analysis of a Dynamical Model
of Mycobacterium tuberculosis

YAO Miao-ran, WANG Wen-di, ZHANG Jin-jin. SHU Meng-shi

School of Mathematics and Statistics, Southwest University , Chongging 400715, China

Abstract: In this paper, we study a model about Mycobacterium tuberculosis, in which both intracellular
proliferation and extracellular proliferation are considered. For the model, we obtain the basic reproductive
numbers of the bacterium and the immune system. Then we use the reproductive numbers to study the ex-
istence and stability of the non-immune equilibrium point. Besides, we obtain the sufficient and necessary
conditions of the backward bifurcation at disease-free equilibrium point, which are closely related to the in-
cidence function and the burst-size of Mtb produced by intracellular proliferation.

Key words: Mycobacterium tuberculosis; equilibrium point; backward bifurcation; stability; persistence
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