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A Virus Dynamics Model with
Nonlytic Inhibition and Immune Delay

WANG Ying., LIU Xian-ning

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

Abstract: In this paper, to study the effect of nonlytic in the viral infection, we analyzed a virus dynamics
model of the humoral immune response with nonlytic effect mechanism, at the same time, we also consid-
ered the effect of humoral immunity delay on the stability of the equilibrium point. By constructing Lya-
punov functional and using the LLaSalle’s invariance principle, we proved that when R,<(1, the disease-free
equilibrium E, is globally asymptotically stable and when R,>>1, =0, the positive equilibrium point E* is
globally asymptotically stable. Through the theoretical analysis and numerical simulation show that the
humoral immune delay can change the stability of the positive equilibrium point. When the immune delay
exceeds a critical value, E* becomes unstable and Hopf bifurcation occurs. Finally, through the numerical
simulation shows that the nonlytic humoral immune suppression mechanisms play an important role in the
viral infection.

Key words: humoral immunity; delay; stability; Lyapunov functional; Hopf bifurcation
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