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Abstract

In order to better understand the impact of parasite evolution on vector-borne disease, a nested
model containing parasites and vector-borne disease is established in this paper. It is not easy to
analyze this model. We use an ordinary differential equation model to describe the interaction
between parasites and red blood cells in the host. In addition to disease-free equilibrium, there is
a boundary equilibrium and a unique coexistence equilibrium in the host model. When equili-
brium is stable, the mortality and infection rates of susceptible individuals remain unchanged on
the between host. An age-structured vector-borne disease model is constructed by the infection
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periods of parasites and red blood cells. For the between model, the local stability of disease-free
steady state and the existence of coexistence steady state depend on the basic reproduction num-
ber.
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