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Abstract  

Emerging infectious diseases (EIDs) originating from wildlife represent a growing global threat to public health, 

biodiversity, and ecosystem stability. The majority of recently emerging human pathogens are zoonotic, with wildlife 

acting as natural reservoirs. Anthropogenic pressures such as habitat destruction, climate change, wildlife trade, and 

agricultural expansion have intensified human–wildlife interactions, facilitating pathogen spillover. The ecology of 

wildlife diseases is shaped by host diversity, pathogen evolution, environmental conditions, and socio-economic 

factors. This review examines the role of wildlife in zoonotic disease emergence, key ecological drivers, mechanisms 

of spillover, and current control and mitigation strategies. Emphasis is placed on surveillance, One Health approaches, 

habitat management, and policy interventions to reduce future zoonotic risks while conserving wildlife populations. 

Keywords: Emerging infectious diseases; Wildlife; Zoonoses; Disease ecology; Spillover; One Health; Control strategies. 
This article is licensed under a Creative Commons Attribution-Non-commercial 4.0 International License.  

Copyright © 2025 Author(s) retains the copyright of this article.  

 

INTRODUCTION 

Emerging infectious diseases are defined as infections 

that have newly appeared in a population or are rapidly 

increasing in incidence or geographic distribution. Over 

the past few decades, EIDs have increased significantly, 

with more than 60% of human infectious diseases being 

zoonotic and approximately 70% of these originating 

from wildlife reservoirs [1]. Wildlife species harbor a 

vast diversity of pathogens, many of which have the 

potential to infect humans under favorable ecological 

and socio-environmental conditions [2]. Understanding 

the ecological basis of disease emergence in wildlife is 

therefore critical for predicting and preventing future 

zoonotic outbreaks. 

 

WILDLIFE AS RESERVOIRS OF ZOONOTIC 

PATHOGENS 

Wildlife species serve as natural reservoirs for a wide 

range of pathogens, including viruses, bacteria, 

protozoa, and helminths. Bats and rodents are 

particularly important reservoirs due to their species 

richness, wide geographic distribution, and ability to 

coexist with humans [3]. Examples include 

coronaviruses and henipaviruses in bats, hantaviruses in 

rodents, and avian influenza viruses in wild birds [4]. 

These hosts often exhibit limited clinical symptoms, 

allowing long-term pathogen persistence and 

transmission within populations [5]. 

 

ECOLOGICAL DRIVERS OF DISEASE 

EMERGENCE 

1. Land Use Change and Habitat Fragmentation 

Deforestation, agricultural expansion, mining, and 

urbanization disrupt natural ecosystems and increase 

contact between wildlife, livestock, and humans. Such 

changes can alter host density, vector abundance, and 

pathogen transmission dynamics, increasing spillover 

risk [6]. 

2. Climate Change 

Climate change influences the distribution and seasonal 

activity of hosts, vectors, and pathogens. Rising 

temperatures and altered precipitation patterns have 

expanded the geographic range of vectors such as 

mosquitoes and ticks, facilitating the spread of vector-

borne zoonoses [7]. 

3. Wildlife Trade and Consumption 

Legal and illegal wildlife trade, including live animal 

markets and bushmeat consumption, creates high-risk 

interfaces for cross-species pathogen transmission. 

These practices have been implicated in the emergence 

of several zoonotic diseases, including SARS and Ebola 

virus disease [8]. 

4. Biodiversity Loss 

Biodiversity loss can increase disease risk by favoring 

competent reservoir hosts, a phenomenon known as 

the “dilution effect.” Reduced species diversity may 
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enhance pathogen transmission by increasing 

encounters between hosts and vectors [9]. 

 

MECHANISMS OF ZOONOTIC SPILLOVER 

Spillover occurs when a pathogen maintained in wildlife 

successfully infects humans. This process depends on 

pathogen prevalence in reservoir hosts, shedding 

intensity, environmental survival, and frequency of 

human exposure [10]. Human behaviors such as 

hunting, farming, and encroachment into wildlife 

habitats play a crucial role in facilitating spillover 

events. 

 

SURVEILLANCE AND DISEASE ECOLOGY 

RESEARCH 

Wildlife disease surveillance is essential for early 

detection of emerging pathogens. Integrated 

surveillance systems combining field sampling, 

molecular diagnostics, ecological modeling, and 

community-based reporting have proven effective in 

identifying high-risk regions and hosts [11]. Advances in 

genomic sequencing have further improved 

understanding of pathogen evolution and transmission 

pathways. 

 

CONTROL AND MITIGATION STRATEGIES 

1. One Health Approach 

The One Health framework recognizes the 

interconnectedness of human, animal, and 

environmental health. Coordinated efforts across 

disciplines improve surveillance, risk assessment, and 

outbreak response for zoonotic diseases [12]. 

2. Habitat Conservation and Management 

Protecting intact ecosystems and minimizing habitat 

fragmentation reduce forced interactions between 

wildlife and humans, thereby lowering spillover risk [6]. 

3. Wildlife Vaccination and Population 

Management 

Targeted vaccination programs, such as oral rabies 

vaccination in wild carnivores, have successfully 

reduced disease transmission. However, ecological 

impacts and feasibility must be carefully evaluated [13]. 

4. Policy and Regulation 

Strengthening regulations on wildlife trade, enforcing 

biosecurity measures, and improving public awareness 

are essential components of zoonotic disease 

prevention [14]. 

 

CASE STUDIES 

1. Ebola Virus Disease 

Ebola virus spillover has been linked to contact with 

infected wildlife, particularly bats and non-human 

primates. Subsequent human-to-human transmission 

has caused severe outbreaks in Africa, highlighting the 

importance of wildlife surveillance and community 

engagement [15]. 

2. Avian Influenza 

Wild aquatic birds act as reservoirs for avian influenza 

viruses. Migratory movements facilitate long-distance 

spread, posing risks to poultry industries and human 

health worldwide [16]. 

 

FUTURE PERSPECTIVES 

Emerging technologies such as artificial intelligence, 

remote sensing, and environmental DNA analysis offer 

new opportunities for predicting and preventing 

zoonotic disease emergence. Strengthening global 

collaboration and investment in wildlife health research 

will be critical for long-term disease control. 

 

CONCLUSION 

Emerging infectious diseases in wildlife are driven by 

complex interactions among ecological, environmental, 

and socio-economic factors. Effective prevention and 

control require integrated strategies that combine 

ecological understanding, surveillance, conservation, 

and policy interventions. A strong One Health 

approach is essential to mitigate zoonotic risks while 

preserving biodiversity. 
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