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HepTy, LA (6). 2T 3CHR[6, 13-14, 16], BFUESE AN = 1,5 = 5 x 10%, ur = 0.01, puy =
0.01,a = 50,d = 1,¢ = 9.6 x 1075,r = 0.04,u, = 0.035,p = 30,puy = 1.6,3 = 0.8,¢c =
0.05, K = 500. 3£F(21)-(22), B2 7 1+ fronss 3.
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B 2 SR BOE A B KT /(1% + T*) B S EaMr 3L B
(a), (D) AFARRL < VMR, > 1 E*FSHBE, JF MR, < 1IH, 8= 0.3, MRy > 1, 3= 0.8; (c),
(A AFERRL < WMRpy > I /(I* + T*MSHMEE, HMSE hn = 1,5 = 5 x 103, ur = 0.01, 47 =
0.01,d=1,g=9.6 x 1076, uy, = 0.035,p = 30, py = 1.6,¢ = 0.05, K = 500
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Analysis of a viral dynamics model with Hill type infection rate and
self-proliferation of CTL
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Abstract: In this paper, a virus infection model with Hill type infection rate and CTL self-
proliferation is established. Thresholds for determining the global dynamical behaviors of the system
are obtained, and the global stability of the system is studied by Lyapunov functions. Further sensitivity
analysis reveals that the self-proliferation rate of CTL, the infection rate and intracellular proliferation
ability of virus are important parameters that affect the thresholds of virus. In addition, numerical
results indicate that compared to the Hill type infection rate, the self-proliferation rate of CTL has a
greater impact on the severity of viral infection. If the self-proliferation rate of CTL is low, individuals
will develop into the stable state with high viral loads and a high proportion of infected cells; if the
self-proliferation rate of CTL is high, only viruses with high infection rate and high fertility can sustain
infection within the host.

Keywords: Hill type infection rate; self-proliferation of CTL; basic reproduction number; global
stability; sensitivity analysis
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