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Abstract

In this paper, we consider a bio-mathematical modeling to construct a pulse infusion of zika virus
for the treatment of brain cancer. The boundedness and non-negativeness of the model are ob-
tained. By means of the theory of pulse differential equation, we derive the stability and threshold
of the equilibria of the model. Then, the asymptotic stability of the periodic solution under pulse
condition is discussed. Finally, the pulse infusion volume of the model is estimated and numerical
simulation is carried out.
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HAT, BFEEFATRI T —Si 2t SO A MR, KX S 25 o 44 VAR B8, JF7E st 2EAh AT
T LR R BGR A R A E AR SR T R A R 1] (2] [3] [4]. T, FERTABETC A HEAL IR
TR IS 7 28 R AN IR ) B I R

G 9 A2 7 2 N A R R, AR R B TBOTT FNARTT 16 8 B Je 400 M 1 R0 B 5 o A A IE 5 4t gt £
TR H o AT N SR AR R B B ST R A [ J5 P R A B B A At A B B 2
IR AR R VDR o R M MR A0 L AR AR I S A R R . RMEIR AR K 1S, AR, NiRiE
JAHR R R a7 BRI, B, FRARE, RREEEK, 2MAR. LR
BB, HReBT R MR IE WAL, GRS R, B AR AEAT[S] [6]. 36 L B e r ok 2
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&R E(Zika Virus)J& 57 2 £H(Flaviviridae) 30 2 & (Flavivirus), 2£BKIE, BAAZN 40~70 nm, £
B, FERAUN A IESE RNA, KEZN 10.8 Kb, AT N PHESRISEM B AN SE D 2 . 2800 3500 2
FHZE R EF SR —Fh F PR St e, ZE I RT3, thn] DOB AL, BT 1947
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i IR iR 4R B AR T X T IE AR TE X — AR L T =N E R T FE(ODE) AR [ 7] [8]. IX LuAi Al 43531
Xof BT RPN [RIFEIIR T AL, X AN B 28 58 — MR, iz A W pe o B B oo IR A R KB, T
KT MEFERFAEM CTL S ST DA B G052 [0 MR 4 i, kD7 FE R R0oR

dx xX+y

—=rx|1- —dx— fx

d ( kj Py

gz—ﬂx-+s(l—£ilj—a-— z (1)
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Figure 1. Diagram of the relationship between Zika, brain cancer
cells and immune response

B 1. R+, REEE. RERNZERXRE

1 P R 28R 75 e A A i R A REAT IR, 3% AN R IR A 28 I 3 A I 8 40 L )
WERETH. DI, WRIE x, y,z ZIE BB SRR, MM AR Jr R AR iR

E— rx(l—ﬁ)—a
di k)

d
d—i=(ﬁ—l)axy—dy—pyz, 2)

E_ Z — ez
dt_qy s
Horp x FORARZ R BRHI AN,y FoRIERIRTERRE, 2 R R e e diie, ARS8
BEXHE L,

FESEPR AR LR T, 75 B A N RS R, DR A S RN T A T A
S,

de_ rx(l—ij—ax
dr k >

dy
Y (B-axy—dy—pyz, t#nT,
4 (B-1)axy—dy— pyz n 3)

—=qyz—ez,

dr

Ay(t) =y,t=nT,n=1273,-,

Sty () BBV 2L JEESR, B ()= lim y(e=R)=y(c) . TORKPPAAEDS:
Ay(6)=y(t)=y(e) =, FTLhp(t) = p(6)+F « TABKMHES R E BT > 0), ¥ WFRIE=nT
(ne N, )% A i 98 R (7 AN IE R 40).

DOI: 10.12677/aam.2019.83050 441 IR s


https://doi.org/10.12677/aam.2019.83050

BERLA, Xg

Table 1. Parameters in Model (2) and (3)
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x(0)>0,y(0)>0,z(0)>0.
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Figure 2. Change in solution (2) of the system without pulse effect
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Figure 3. When the pulse period and zika infusion amount are
respectively 7 =2,y =1, the solution curve of system (2)
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Figure 4. When the pulse period and zika infusion amount are
respectively 7 =0.5,y =1, the solution curve of system (2)
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Figure 5. When the pulse period and zika infusion amount are
respectively T =0.5,y =4, the solution curve of system (2)
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Figure 6. When the pulse period and zika infusion amount are
respectively 7 =4,y =4, the solution curve of system (2)
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