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Abstract

This study analyzes the transmission mechanism of the monkeypox virus and considers the cross-
protection of the smallpox vaccine against monkeypox. We construct an SEIQVR monkeypox model
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that incorporates isolation measures and vaccination. By applying the next generation matrix
method, we calculate the basic reproduction number R, = maX{ Ryt ROZ} , where R, is the basic
reproduction number for the human populationand R,, isthe basic reproduction number for the
animal population, and we verify the related threshold theorem. Based on the values of R;, and
R,, , we determine the existence of three types of equilibrium points: The disease-free equilibrium,

the monkeypox endemic equilibrium, and the coexistence endemic equilibrium. Using the Hurwitz
criterion, we prove the local stability of these equilibrium points and assess their global stability by
constructing a Lyapunov function in conjunction with the LaSalle invariance principle. Numerical
simulation results further validate the reasonableness of the conclusions obtained.
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Figure 1. Flow chart of the transformation between different pop-
ulations and rodents of the SEIQVR model
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