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Dynam ics of the HBV model with diffusion and tme delay
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Chronic hepatitisB infection isamajor health problen, with goproximately 350 million virus carriersworldvide InAfrica, about
30%-60% of children and 60%-100% of adults have been infected with hepatitisB virus (HBV ). Persistent infection with HBV can
lead o cirrhosisand primary hepatocellular carcinana M athematical models are a useful ol t forecast the future development of disea-
*s In 1981, Caas and M addalena proposed and analyzed a reaction diffusion systean modeling the atial gread of a classof bacte-
rial and viral dissases Gardner and the monographs by Fife, Britton, Murray, and Volpert et al proposed reaction-diffusion equations
and their gpplications  biology for the case without time delay, andW u and Schaaf for the casewith time delay In 1996, Nowak and
Charles introduced population model into dynamicsof virus, provided nonintuitive insights into the dynamicsof host repponses o infec-
tious agents Thismodel iswidely gpplied 0 evaluate the anti-H M agents thergpeutic effectiveness

The use of interferon or nucleoside analogs such as lanivudine, entecavir and adefovir dipivoxil can partially inhibit the replication
of HBV, however, HBV could not be entirely eradicated due to persistence of viral replication Additionally, adverse effects, escape
mutants and recurrence are often observed following long-tem treaments and drugwithdraval Therefore, the evaluation and investiga-
tion of novel strategies o treat this disease are necessary and urgent Based on the medical and biological research reaults, the mathe-
matical model is established © reflect the interaction betveen HBV and HBV drugs It can help us  understand the mutual effect be-
ween HBV and HBV drugs and o assessnent the curative effect of HBV drugs Consequently, HBV drug screening can be ged up and
correponding measures can be taken to prevent and cure HBV infection Based on the mechanisn of HBV infection, a HBV Model re-
ferring treament with diffusion and time delay was studied in thispgper The immune system can recognize the viral antigens but can not
effectively control viral replication Therefore, the artificial injection of medicine isa valid method of HBV control, which can suppress
virus replication The identification of carriersat risk is the first step in preventing progressive liver disease and avoiding non-gpp rop riate
treaments A better ansver for peronalized antiviral thergoy may cane from the combined use of molecular biology and bio-mathemati-
cal modeling that can help medical doctors o give gppropriate cure schene according o the dynamic of viral infection during therapy.
For HBV infection, susceptible host cells and infected cells are hepatocyte, © cannot move under nomal conditions, but viruses can
move freely in liver M edication can al® diffuse in liver Motivated by these observations and based on the well-studied Fisher equation
and same biological assmptions, themodel of HBV infection with gatial dependence isproposed Wewill shov under smemild con-
ditions, that the ewolution of HBV fram the existent state to be ramoved of delayed reaction diffusion systens can be proved rigorously.
Moreover, this ewolution is in the fom of travelingwave lutions, it has certain eeds A delayed reaction-diffusion model is estab-
lished  describe the HBV infection and control, where the diffusion is confined © a finite damain By using the method of upper-lover



