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Stability and Hopf bifurcation analysis of a HTLV-I infection model with time-delay
CTL immune response
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Abstract: This paper is devoted to proposing a mathematical model in order to explore the
dynamics of HTLV-I (human T-cell leukemia virus type-I) infection, in which the closely related
target cell-virus-immune system interaction and the time-delay cytotoxic T lymphocyte (CTL)
immune response are taken into consideration. Firstly, we give the relevant lemma for the
existence of feasible equilibrium points of the model, and then further certify the global
asymptotic stabilities of the infection-free equilibrium (IFFE) E; and the immune-free
equilibrium (IMFE) E». Furthermore, we research the existence of Hopf bifurcation (HB)
occurring at the immune equilibrium (IE) £* due to the influence of the delay bifurcation
parameter. Also, the numerical simulations conrm this fact. In addition, we obtain the explicit
expressions which determine the direction and stability of HB. Finally, a succinct discussion
shows that the delay in CTL response can destabilize £* and generate HB, but not affect
stabilities of £; and E>.
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Mathematical insights into the influence of interventions on sexually transmitted

diseases
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Abstract: In this talk, I present a mathematical model, which is used to analyze what factors
cause the epidemics of sexually transmitted diseases (STDs) and how to eliminate or mitigate
them. We analyze the conditions under which the equilibrium of the model switches among
disease-free equilibrium, endemic equilibrium, and limit cycle. The threshold and trans-critical
bifurcation show that the interventions for high-risk sexual behaviors of high-risk susceptible
individuals can eliminate STDs. We find that sex education, influenced by the size of infected

individuals and interventions, can effectively cut down the size of STDs.

Analytical approach of pharmacokinetic models for drugs exhibiting sigmoidal Hill

elimination
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Abstract: Reactions between substrate and enzyme commonly result in cooperative saturable
kinetics, which is empirically exhibited by sigmoidal Hill elimination. This nonlinear
elimination property has been recognized as one of the major issues for the drug efficacy and
toxicity. In this talk, I will present the analytical solutions of drug concentration with time for
the nonlinear pharmacokinetic models, which is expressed by a newly introduced transcendent
H function. The explicit formulas for several pharmacokinetic surrogates, such as the clearance,
elimination half-life and partial/total drug exposure, and the sensitivity to Hill coefficient are
also developed. These findings elucidate the intrinsic quantitative structural properties of
pharmacokinetic models with Hill elimination and provide new knowledge for nonlinear
pharmacokinetics and guidance for rational drug designs. This is a joint work with Prof. Jun Li

at Faculty of Pharmacy of University of Montreal in Canada.



