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Analysis of Viral Infection Models with Humoral Immunity and Apoptosis Rates

MENG Ru, LUO Yantao’, NURIMANGULI Tuersong
(College of Mathematics and System Sciences, Xinjiang University, Urumgqi 830017, China)

Abstract: In order to investigate the effects of humoral immunity and induction of apoptosis in uninfected cells by infected cells on
viral transmission, this paper presents a dynamic model of viral infection with humoral immunity, cell-to-cell transmission and apop-
tosis rate. Firstly, the non-negativity and boundedness of the model solutions are given, and the basic reproduction number R, and the
humoral immune activation basic reproduction number R, of the model are obtained by simple calculations. Secondly, the local and
global asymptotic stability of the disease-free equilibrium and the immune response free equilibrium are proved by using the Routh-
Hurwitz criterion and Lyapunov-LaSalle theorem. Finally, by numerical simulation verified the correctness of the theoretical results,
and the increase in apoptosis rate was found to have a positive effect on the control of viral infection.
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Fig. 1 Schematic representation of the model (1)
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Fig. 2 The evolution curves of the four variables with three different initial conditions ic}, ic, and ic; in case of R,<C1 in the
model (1)
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Fig. 3 The evolution curves of the four variables with three different initial conditions ic;, ic, and ic; in case of R, > 1 in the
model (1)

1.0

0.8

06

04

02

0 0.2 0.4 0.6 0.8 1
a

B4 B (1) e AR RS T TR A R K
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