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A class of delayed HIV-1 infection models with latently infected cells
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Abstract: A class of delayed HIV-1 infection models with latently infected cells was
proposed. The basic reproductive number Ry was defined, and the existence conditions of
disease-free equilibrium Py (zo, 0, 0, 0) and chronic-infection equilibrium P*(z*, w*, y*, v*)
were given. First, the local asymptotic stability of infection-free equilibrium and chronic-
infection equilibrium was obtained by the linearization method. Further, by constructing
the corresponding Lyapunov functions and using LaSalle’s invariant principle, it was
proved that when the basic reproductive number Ry was less than or equal to unity, the
infection-free equilibrium Py(zo, 0, 0, 0) was globally asymptotically stable; moreover,
when the basic reproductive number Ry was greater than unity, the chronic-infective
equilibrium P*(z*, w*, y*, v*) was globally asymptotically stable, but the infection-free
equilibrium Py(zo, 0, 0, 0) was unstable. The results showed that a latently infected delay
and an intracellular delay did not affect the global stability of the model, and numerical
simulations were carried out to illustrate the theoretical results.
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3 LG A BAE T

EHE3  MRo < UM, MR > 0,72 > 0, REE(3) ML P4 5 Po(wo, 0, 0, 0)/2 47
WA E .

ME AR #iE Lyapunov B4
2(t) z(t) kABS kA3 A8
Ty LT TO> adute + )W T L@y + 500

kABS  [* (1= q)Bz(0)v(9) kAB (1 qBz(0)v(6)
adu(e + §) Ln 1+ av(h) o+ adu J 1+ av(h) a9

i

t—To



26 FEAIE R 2 2240 (IR IR) 2019 4F

THE R () IE RS (3) M4 T4, 19

d B x Bx(t)v(t)
o= (1-5) (-0 - 7050)
kEABS (1—q)Bz(t —m)v(t —
adu(e + 9) ( 1+ av(t—m) ~ (e 5)w(t))
2O (LT g+ 6t ) + 22 hate) — ot
kABS (1 —q)Bx(t)o(t)  kABS (1 —q)Bx(t —mi)o(t — 1)
adu(e + §) 1+ av(t) adu(e + §) 1+ av(t—m)
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 eq+46
d(e + o)w*
+7.
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(e + 0)w 1+ av*

Bx*v*

(1 —q)Bx*v*

)

Bx*v*

—_ = |
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1+ av*
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