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Abstract
Brucellosis is classified as one of the most severe zoonotic diseases by the World Organization for
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Animal Health. Due to the large-scale cattle and sheep breeding industry in China, brucellosis has
become a prominent public health problem nationwide. Accordingly, this paper establishes a multi-
species brucellosis transmission dynamics model involving three host populations: cattle, sheep,
and humans, with a particular focus on characterizing the cross-infection mechanism between cat-
tle and sheep populations, to explore the transmission and evolution rules of brucellosis among
different host populations. Theoretical analysis results demonstrate that when the basic reproduc-
tion number R, <1, the disease-free equilibrium of the system is globally asymptotically stable;

when the basic reproduction number R, >1, the system admits a unique endemic equilibrium,

which is also globally asymptotically stable. On this basis, the least squares method is adopted for
model parameter fitting and estimation. Furthermore, sensitivity analysis is performed to identify
the key parameters affecting disease transmission, an optimal control system for brucellosis trans-
mission is constructed, and numerical simulations are carried out to verify the dynamic character-
istics of the proposed model and the effectiveness of prevention and control strategies. The re-
search findings confirm that standardizing breeding patterns and prohibiting mixed breeding of
cattle and sheep can effectively block the cross-transmission pathways between cattle and sheep
populations, which serves as a core prevention and control measure to reduce the infection rate of
brucellosis in livestock and humans and curb the spread of the disease.
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Figure 1. Model flowchart
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Table 1. Definitions of parameters in the model
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Figure 2. Fitting curves for parameter estimation
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Table 2. Values of each parameter
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Figure 5. Comparison of animals and environment under single-control strategies
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