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Abstract

In recent years, the incidence of brucellosis infection in animals and new human cases in Xinjiang
has been steadily increasing, which not only has a significant impact on the development of animal
husbandry, but also poses a serious challenge to public health safety. Therefore, strengthening the
risk assessment, prevention and control of brucellosis is essential to ensure the sustainable devel-
opment of animal husbandry. However, the development of animal husbandry is not only influenced
by animal diseases, but also by economic factors such as market prices and supply and demand re-
lations, which also play an important role. Based on the above background, this paper combines the
market price factor with the characteristics of brucellosis transmission and establishes a model of
brucellosis transmission dynamics affected by dynamic price. Firstly, the disease-free equilibrium
point and the basic regeneration number of this model are solved and verified. Secondly, an objec-
tive function was constructed by imposing three control measures on the transmission model and
aiming to achieve the minimum level of transmission and the minimum cost of prevention and con-
trol. Finally, in the numerical simulation, the live sheep slaughter price data from 2011 to 2023 and
the number of human brucellosis cases in Xinjiang Uygur Autonomous Region were selected to es-
timate the parameters of the model and verify its reasonableness. At the same time, through param-
eter sensitivity analysis and numerical experiments, it was concluded that the strategy of choosing
livestock selling is conducive to the control of infectious diseases under the premise that the size of
the livestock population does not increase; and when the three control strategies are implemented
together, the optimal effect of disease prevention and control and the lowest cost of disease control
can be achieved.
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Table 1. Live sheep slaughter prices and the number of human brucellosis cases in Xinjiang from 2011 to 2023
F= 1. 2011~2023 FF#5E M X AN EFE HENMIZ AR A B & K E R H 55

F F A B 4% (T /kg) NI AT & BB Bl IR & IR 2R T 15
2011 21.2202 1361 1361
2012 25.2128 2251 3612
2013 26.3232 3930 7542
2014 26.842 7493 15,035
2015 21.538 8997 24,032
2016 22.1288 7858 31,890
2017 23.0012 5447 37,337
2018 25.0772 3543 40,880
2019 27.4496 3627 44,507
2020 31.8692 2570 47,077
2021 31.6362 4152 51,229
2022 31.1984 5665 56,894
2023 27.6244 8277 65,171
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Figure 1. Fitting results of live sheep prices and human brucellosis data in Xinjiang
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Table 2. Parameter values and sources
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Figure 2. Basic reproduction number analysis results: (a) Ry, variation diagramregarding r and k,,(b) R, stereoscopic results
regarding r and Kk, (c) Ry, variationdiagram regarding p, and &, (d) Ry, stereoscopic resultsregarding p, and &
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Figure 3. Numerical results of single control measures. (a) graph of farmer costs, (b) graph of changes in the number of
infected sheep, and (c) graph of changes in control terms
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Figure 4. Numerical results of dual control measures. (a) graph of farmer costs, (b) graph of changes in the number of infected
sheep, and (c) plot of changes in control terms for strategy 4, (d) plot of changes in control terms for strategy 5, and (e) plot of
changes in control terms for strategy 6
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Figure5. Numerical results of three control measures. (a) graph of farmer losses, (b) graph of changes in the number of infected
sheep, (c) graph of changes in control terms for strategy 7
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