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Abstract: This paper explores the multifactorial relationship between global climate change and
the epidemiological behavior of Yersinia pseudotuberculosis, the causative agent of
pseudotuberculosis — a zoonotic infection transmitted primarily through contaminated food,
water, or animal contact. The analysis focuses on how climatic factors such as increasing global
temperatures, fluctuations in humidity, changes in precipitation, and the frequency of extreme
weather events influence the ecological niches and survival mechanisms of the pathogen.
The study emphasizes that these environmental alterations reshape the natural reservoirs and
transmission pathways of Y. pseudotuberculosis, ultimately affecting its spread among human
populations. Special consideration is given to the climatic and ecological conditions of
Uzbekistan, where shifts in temperature and sanitation practices may facilitate bacterial
persistence and seasonal outbreaks. The paper highlights the importance of integrating climate-
adaptive epidemiological surveillance and preventive strategies to mitigate climate-driven
infection risks.
Keywords: global climate dynamics, Yersinia pseudotuberculosis, zoonoses, environmental
factors, epidemiological variability, public health.

RELEVANCE OF THE STUDY. Over the past decades, large-scale environmental and
climatic transformations have emerged as one of the most critical global challenges, drawing
increasing attention from public health systems worldwide. Atmospheric warming, altered
precipitation patterns, droughts, extreme temperatures, strong winds, and other meteorological
phenomena exert both direct and indirect effects on human health [1,2,14,15]. This impact
becomes particularly evident when the ecological and epidemiological patterns of infectious
diseases are closely linked to climatic conditions.
Contemporary studies indicate that zoonotic infections—diseases transmitted from animals to
humans—are highly sensitive to climatic variations, leading to shifts in their geographic
distribution, intensity of circulation, and seasonality. One such infection is pseudotuberculosis,
caused by Yersinia pseudotuberculosis, a bacterium typically transmitted through contaminated
water, food, or contact with infected animals [3,4,12].
Pseudotuberculosis generally presents as an acute or chronic infectious process primarily
affecting the gastrointestinal tract. The majority of cases are recorded during the winter–spring
period, reflecting a strong dependence of the disease’s spread on climatic and environmental
factors. The bacterium’s persistence in the external environment and its likelihood of
transmission to humans are largely determined by variables such as temperature, humidity, soil
conditions, and water quality [5,7,13].
This article provides a comprehensive analysis of the influence of climatic changes on the spread
of pseudotuberculosis. Special attention is given to the bacterium’s ecological cycle, population
dynamics of its animal vectors (notably rodents and birds), the frequency of their contact with
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humans, sanitary and hygienic factors, and the overall state of the environment [8,9,11]. The
relevance of this study is particularly pronounced in the context of Uzbekistan, given the
region’s climatic specificity, limited water resources, environmental degradation, and sanitation
challenges — all of which amplify the epidemiological significance of the issue [10].
Aim and Objectives of the Study. The primary aim of this research is to determine the impact
of climatic changes on the epidemiology of pseudotuberculosis and to assess potential risks
associated with global warming and environmental transformations.
The main objectives include:
To identify the nature and extent of climatic factors influencing the spread of pseudotuberculosis;
To examine the mechanisms by which climate variability affects the epidemiological dynamics
of the disease;
To analyze the correlation between epidemiological indicators of pseudotuberculosis and
climatic variables;
To study the resilience and viability of Yersinia pseudotuberculosis under different
environmental conditions influenced by temperature, humidity, and related factors;
To identify climate- and environment-related risks contributing to pseudotuberculosis
transmission under the conditions of Uzbekistan;
To propose effective preventive and control strategies aimed at reducing infection risks at the
population level.
MATERIALS AND METHODS. To establish the relationship between climatic changes and
the epidemiological spread of pseudotuberculosis, a comprehensive analysis was conducted
using multiple datasets encompassing medical, meteorological, and ecological indicators. The
research methodology consisted of several key components, described below.
Epidemiological Data: Statistical data on pseudotuberculosis incidence for the period 2015–2024
were collected from the Ministry of Health of the Republic of Uzbekistan and regional Sanitary
and Epidemiological Services. The data included the number of reported cases, geographic
distribution, and demographic characteristics (age and sex structure) of affected individuals.
Climatic Data: Information on air temperature, precipitation levels, humidity, drought periods,
and other climatic variables was obtained from the Uzhydromet Service (Uzbekistan
Hydrometeorological Service) and international climate monitoring agencies for the years 2015–
2024.
Ecological Data: Ecological information included data on the population density and distribution
of rodents and other potential carriers, as well as the environmental conditions of their habitats.
The study also examined levels of contamination in drinking water sources and food products,
which may act as potential transmission factors for Yersinia pseudotuberculosis.
Research Methods:
1. Epidemiological Analysis: The seasonal distribution, territorial variations, and demographic
patterns of pseudotuberculosis cases were analyzed using statistical tools. Linear regression and
time series analysis were employed to identify long-term trends and correlations.
2. Climatic Parameter Analysis: To determine correlations between pseudotuberculosis incidence
and climatic variables (temperature, precipitation, etc.), correlation analysis and predictive
modeling techniques were applied.
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3. Ecological Monitoring: Field studies and statistical monitoring were performed to assess the
population dynamics and migration activity of potential vectors (primarily rodents). The
presence of Yersinia pseudotuberculosis in water and food samples was determined using
microbiological examination and polymerase chain reaction (PCR) testing.
Data Integration and GIS Analysis: To identify interconnections among epidemiological,
climatic, and ecological parameters, as well as to visualize spatial risk patterns, Geographic
Information Systems (GIS) technologies were employed for cartographic and spatial analysis.
The research covered multiple regions of the Republic of Uzbekistan, with a focus on areas
where climatic changes are most evident — Karakalpakstan, Khorezm, and Tashkent regions.
The study period encompassed the years 2015–2024.
The study was conducted in accordance with international and national ethical standards,
ensuring confidentiality and protection of personal health data. All epidemiological information
was analyzed in anonymized form and used exclusively for scientific purposes.
RESULTS AND ANALYSIS. The study conducted a comprehensive assessment of
pseudotuberculosis incidence across different regions of the Republic of Uzbekistan during the
2015–2024 period. Special attention was given to seasonal patterns, regional variations, and the
statistical relationship between disease dynamics and climatic factors such as temperature,
precipitation, humidity, and drought periods. The following section summarizes the key findings
and their analytical interpretation.
1. Seasonal Dynamics of Morbidity. Analysis revealed that the highest incidence rates of
pseudotuberculosis occurred between January and April, corresponding to the transition from
winter to spring. Several factors contributed to this seasonal peak: gradual increases in air
temperature activated bacterial survival and proliferation; high humidity enhanced the
persistence of microorganisms in the environment; prolonged storage of vegetables and food
products under poor sanitary conditions increased infection risks.
Statistical trends: In certain years ( 2018, 2020, and 2023), the number of reported cases during
the spring months was 3–4 times higher than during other seasons, confirming a marked seasonal
dependence.
2. Correlation Between Temperature Fluctuations and Disease Incidence. The highest morbidity
rates were recorded at average temperatures between +5°C and +10°C, reflecting the ability of
Yersinia pseudotuberculosis to remain viable and active at relatively low temperatures.
Conversely, during summer, case numbers declined sharply due to the bacterium’s sensitivity to
heat.
Correlation analysis: The calculated correlation coefficient between air temperature and the
number of cases was r = –0.61 (p < 0.05), indicating a statistically significant negative
correlation—as temperature increased, infection rates decreased.
3. Role of Precipitation and Humidity. Years with higher precipitation levels, particularly 2022,
demonstrated increased risk of infection through contaminated water sources. Yersinia
pseudotuberculosis was detected in several open reservoirs used for irrigation. Similarly,
improper storage of food under humid conditions facilitated bacterial growth. When annual
precipitation exceeded the long-term average by 15%, the pseudotuberculosis incidence rose by
28–32%, suggesting a strong environmental linkage.
4. Rodent and Vector Activity
Ecological monitoring revealed that rodent populations increased 1.5–2 times during the spring
months. Environmental degradation, drought, and shrinking habitats (notably in the Aral Sea
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region) triggered rodent migration toward human settlements. Laboratory analyses repeatedly
detected Yersinia pseudotuberculosis in captured rodent samples, confirming their role as active
reservoirs.
5. Microbiological Examination of Water and Food Samples
More than 100 environmental samples (including water and food) were analyzed: yersinia
pseudotuberculosis was detected in 18% of samples; the most contaminated sources were raw
vegetables (especially potatoes and carrots) and stagnant water stored in open containers.
The bacterium demonstrated high resistance to low temperatures, allowing persistence in natural
environments and posing a continuous infection threat when sanitary control is insufficient.
6. Increased Risks Under Climate Change Conditions. The analysis highlighted several
concerning trends associated with global warming and climate instability: expansion of the
geographical range of Yersinia pseudotuberculosis; emergence of new endemic foci in
previously unaffected southern regions of Uzbekistan; growth in the number of chronic
pseudotuberculosis cases; rising importance of preventive, environmental, and sanitary
interventions.
DISCUSSION AND CONCLUSIONS. The results of this study convincingly demonstrate that
climatic factors play a decisive role in the epidemiology and spread of pseudotuberculosis.
Variations in air temperature, humidity, and precipitation directly influence the activity and
survival of Yersinia pseudotuberculosis, the behavior and migration of vectors, and the overall
sanitary and ecological conditions that determine infection risk.
The findings provide solid scientific evidence of a clear correlation between climate change and
the epidemiological dynamics of pseudotuberculosis. Rising mean annual temperatures, irregular
precipitation patterns, and increased humidity significantly alter the life cycle, environmental
persistence, and transmission potential of the pathogen. In addition, these changes stimulate the
growth and migration of natural reservoirs—particularly rodents and birds—that facilitate
bacterial circulation.
The analysis revealed that incidence rates peak during cold and humid periods, particularly from
late winter to early spring, when the pathogen remains viable in the environment and when food
storage and water safety conditions tend to deteriorate. The primary routes of transmission
include the consumption of contaminated vegetables and unsafe drinking water, as well as direct
contact with infected rodents.
The most vulnerable regions of Uzbekistan were identified as Karakalpakstan, Khorezm, and
Tashkent, where ecological stress, climate variability, and poor sanitary conditions create a
conducive environment for the spread of infection.
Key Findings:
Climate change directly affects the biological properties of Yersinia pseudotuberculosis,
enhancing its survival under low-temperature and high-humidity conditions.
Pseudotuberculosis transmission is closely linked to environmental quality, food hygiene, and
water safety; unfavorable conditions amplify infection risks.
Rodent and vector populations respond dynamically to climatic fluctuations, serving as key
reservoirs and amplifiers of bacterial spread.
Ecologically unstable regions of Uzbekistan face the greatest epidemiological risks, necessitating
strengthened surveillance and preventive interventions.
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Practical Recommendations
To effectively prevent pseudotuberculosis outbreaks associated with climate change, the
following measures are recommended: strengthen coordination among public health,
epidemiological surveillance, and environmental monitoring systems; develop and implement
early warning systems based on seasonal climate forecasts and vector population trends; conduct
regular sanitary inspections of drinking water and food products, particularly in high-risk zones;
implement mass preventive and educational campaigns to raise public awareness about infection
control and hygiene; formulate national intersectoral adaptation strategies that integrate climate-
health linkages into policy frameworks; include pseudotuberculosis and other climate-sensitive
zoonotic diseases in priority areas for scientific and public health research.
Combating climate-driven zoonotic infections such as pseudotuberculosis requires a
comprehensive, interdisciplinary approach that unites the efforts of medicine, ecology,
agriculture, education, and governance. Only through an integrated strategy—linking scientific
research, preventive policy, and public engagement—can sustainable protection of population
health in a changing climate be achieved.
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