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Abstract

Mosquito-borne diseases are infectious diseases transmitted by mosquitoes, including dengue
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fever and malaria. A new way to control and prevent mosquito-borne infectious diseases is to use
the endosymbiotic bacterium Wolbachia to interrupt the transmission of the pathogen. In this pa-
per, a new delay differential equation model was established to study the transmission of Wolba-
chia in mosquito population. First of all, the nonnegative and boundedness of solutions of the
model are proved, and the existence condition of the equilibrium points is given. The asymptotic
stability of the equilibrium is obtained in different situations. Sufficient conditions are analyzed
which ensures that Hopf bifurcation occurs. The computational formulas for direction and stabili-
ty of Hopf bifurcation are given by applying the center manifold theorem and norm form theory.
Finally, numerical simulations are provided to demonstrate the theoretical results.
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JEPRSE . TR, WAL GYRAE BRI A, Hp I R KES . o, SRV R
PRI AL Y, 7EIE 2510 50 4], HORFBIECEIREINK, Bl FAT I 40% 0 N TH 5% i B4y
(ARG o 8 B AR B R B AP AL AR 5 RS 1K — Fh S AL es, B BLURAT T s R AT B KA X
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RO e i A5 i, N A . SRR 7 V2R B 1L I A s AR 4

Wolbachia (KR EL 52 Q)& —2) 2 40 A 145 S A o B HE S ) AR EZH 2R 9 i 9 SR AR Al B, B mT DA
Gl R AE E A PR ARG RO, AR DL A AR AR (CL), 555 TR, A — R i i
PRI TTE, F Al B ARG (1 AP Ok BRI e P L A 1 Wolbachia (FR/R R 5T EK) . — R A A SR I IE B IX FE
AT A BEL W50 74 4% B B R [ 1] [2] [3]. Wolbachia 7] LU CI LI N IR 4R A iAok
ASAEHSCR e, BT CLALHIRIMER, BFAMYEI 5 B T Wolbachia [ REICE BC BT = 1 BR TG IEH K
H, (HXEG Wolbachia FIMERTCHZ T, JF H I FAUKZ 2 4% Wolbachia, K1k Wolbachia 7E 1R H %8
F ORI AT AR R0 % . T H, 3ET Wolbachia FUBZIESS TV 8 224 /0. Kk, FIH Wolbachia
BEL Dhfr 25 25 AR A B e S LA AN . R E 2005 4E, AWK R L Bl 7E 2 i = B s At
Wolbachia 7835 [ A - #2 5E AL 3831 W3 Wolbachia U5 H1I AR I 4 8, 2 57 B BB 5T Wolbachia
3580 7125 B T B R o I HUER R S M AL Wolbachia %4530 715, 7T LLAE S Wolbachia 14X
TREBER AR U (1 e AT R

1990 =LAk, Hoffmann Fl Turelli &57 1 AR E B 1 B HOBR AL 050 7 B 5 (4] [5]. 2014 4,
Zheng S5 [ U R WA T RER A 5T Wolbachia 1% %30 71 %[6]:
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