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A qualitative analysis of an virus-immune dynamical model with

virus saturation proliferation
MA Xijang-xiang, LI Jian-quan

(School of Mathematics and Data Sciences, Shaanxi University of Science and Technology, Xi’an

Abstract: Based on the michaelis-Menten function of virus proliferation rate, a model of inter-
action between specific immune cells and viruses with saturated virus proliferation was proposed. It is

found that the model has at most two positive equilibria and that the saddle-node bifurcation can occur

710021, China)

under certain conditions. The local stability of equilibria is discussed by the central manifold theorem.

Bendixson-Dulac theorem is applied to eliminate the existence of periodic solutions, and the global
dynamics of the model is obtained. The results of the interaction between the virus and the immune

system are shown to be dependent on the initial conditions when there are two positive equilibria, and

the sustained oscillations of the viral load and immune cells are possible.

Keywords: virus-immune system; equilibria; stability; saddle-node bifurcation
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