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Abstract 
Zoonotic diseases are spread by microorganisms transmitted between animals and humans posing a 
major global health challenge. These microorganisms originate in animal reservoirs, including 
livestock and wildlife, as well as environmental niches. Zoonotic diseases are driven by factors such 
as different factors such as changes in the environment, invasion of the habitat, intensive farming, 
climatic change, globalization, and adaptation of the microbes. Transmission modes include direct 
contact, food and water, vectors, air and surfaces that have been infected. This review highlights the 
diversity and transmission pathways of key zoonotic pathogens such as, Ebola, avian influenza, 
rabies, and Brucella species is demonstrated. Effective prevention and control require an 
understanding of zoonotic reservoirs, transmission processes, and microbial origins. The One Health 
approach advocates for integrated strategies to monitor, predict, and control increasing threats of 
zoonotic pathogens on human and animal health. 
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1. Introduction 
Zoonoses are diseases naturally transmitted between animals and humans. They are also a 
key reason behind emerging and reoccurring infectious diseases around the world threatening 
the health, food availability, and economic well-being of the population. It is estimated that 
approximately 60% of known human infectious diseases and up to 75% of emerging 
infectious diseases are of zoonotic origin. These diseases are transmitted by microorganisms 
that survive and change to adapt and overcome barriers between species between animal 
reservoirs and humans [1]. Zoonotic illnesses are caused and transmitted by bacteria, viruses, 
parasites, and fungi. In their natural reservoirs, many wild and domestic animals carry these 
bacteria without developing much disease.  
If the ecological, environmental, or social factors are altered, these bacteria may be 
transmitted to humans and lead to outbreaks, epidemics, or even pandemics. Pathogens like 
SARS-CoV-2, Ebola virus, avian influenza viruses, Brucella spp., and rabies virus that may 
move across species boundaries and lead to severe human infection. Complex interactions 
between microbes, animal hosts, human beings and the environment cause Zoonotic diseases. 
Viruses infect new hosts and evolve to changing conditions with the help of genetic 
mutations, recombination, and antibiotic resistance. Human-induced changes such as 
deforestation, agricultural intensification, wildlife trading, urbanization, and global travel 
have increased the level of contact between humans and animals, creating the potential of 
microbial transmission [2].  
Climate change conditions favor host and vectors distribution, assisting zoonotic bacteria to 
penetrate new locations. Successful prevention and control programs should have an idea of 
how microorganisms contribute to the development of zoonotic diseases. The improved 
detection and characterisation of zoonotic pathogens with the help of molecular biology, 
genetics, and disease surveillance enables researchers to learn about the threats long in 
advance. Even after these changes, animal monitoring, disease evolution and resistance to 
antibiotics are still significant problems [3]. Such problems need to be approached holistically  

World Wide Journal  of  Multidiscipl inary Research and Development (February-2026) 

 



 

~ 2 ~ 

World Wide Journal of Multidisciplinary Research and Development 
 

in a way that focuses on human, animal, and environmental 
wellbeing. 
 
2. Microorganisms Involved in Zoonotic Diseases 
Zoonotic diseases are caused by microorganisms that 
spread through animals to humans and they are bacteria, 
viruses, parasites and fungi. These microbes can persist 
without causing disease in wildlife, cattle and domestic 
animals. They have the ability to infect human beings 
across the species boundaries leading to sporadic cases, 
outbreaks, or epidemics. Viruses are the source of zoonotic 
diseases because of the presence of high mutation rates and 
the ability to adapt to novel hosts. They include pig 
influenza viruses, coronaviruses, and wildlife reservoir 
viruses such as Ebola and Nipah [4]. Common bacterial 
zoonotic pathogens include Brucella, Salmonella, 
Leptospira, Mycobacterium and Yersinia that are 
transmitted by direct contact with sick animals, 
contaminated food, contaminated water and soil.  
Antibiotic resistance complicates many bacterial zoonoses 
of many bacterial zoonoses making the management and 
treatments. Parasitic zoonoses include protozoa and 
helminths which are transmitted in food, water or through 
vectors. Such helminths as Echinococcus and Trichinella 
are harbored by livestock and wild animals and can be 
transmitted by undercooked meat, whereas protozoan 
parasites, such as Toxoplasma gondii, Cryptosporidium, 
and Giardia, are widespread and may pose a risk to 
immunocompromised individuals. Zoonotic infections 
caused by fungi are rare but pose a risk of getting infected 
particularly among immunocompromised groups. Animals 
or contaminated environments may transmit Histoplasma, 
Cryptococcus and dermatophytes [5]. Zoonotic disease 
microorganisms are the complexity of animal-human 
contacts and the complexity of ecological systems. They 
contribute significantly to the occurrence and recurrence of 
zoonotic diseases around the world because of their 
adaptability to new hosts, adaptation to new environments, 
and manipulation of human behavior and environmental 
modifications. 
 
3. Sources and Reservoirs of Zoonotic Microorganisms 
Zoonotic pathogens originate from diverse sources and 
abodes contribute towards the transmission of animal 
infectious diseases to humans. Wildlife, domestic animals, 
and environmental reservoirs contribute to their prevalence 
and spread include wildlife, domestic, and environmental 
environments. Zoonotic pathogens are highly diverse in 
wildlife in the wildlife because of the assortment and close 
ecological factors [6]. Wild animals naturally Harbour by 
many viruses, germs, and parasites. The coronaviruses, 
hantaviruses, rabies, and avian influenza viruses have a 
significant reservoir in bats, rodents, and birds. Poaching 
and deforestation in the habitats of wildlife, as well as 
urbanization, have raised the interaction and spillover of 
the reservoir. Domesticated livestock and pets serve as 
major reservoirs of zoonotic germs.  
Cow, sheep, goats, pigs, and poultry may cause Brucella, 
Salmonella, Campylobacter, and Mycobacterium to human 
beings either through direct contact, occupational exposure, 
or animal products [7]. Pathogens such as rabies virus, 
Toxoplasma gondii, and dermatophytes can be present in 
dogs and cats. Environmental reservoirs store and distribute 
Zoonotic microorganisms. Leptospira, Bacillus anthracis 

and Cryptosporidium may be contained in soil, water, and 
contaminated surfaces, and can be indirectly transmitted to 
humans and animals. Plasmodium, Borrelia and Yersinia 
pestis can be transmitted by the animals to the people 
through mosquitoes and ticks as well as fleas [8]. Zoonotic 
microbe origin and reservoir knowledge is needed in 
disease surveillance, risk assessment and prevention. The 
detection and observation of these reservoirs are useful in 
the detection of new diseases and the development of 
specific management strategies. To reduce zoonotic 
diseases worldwide and prevent outbreaks, a One Health 
strategy, where wildlife, domestic animals, and 
environmental reservoirs are taken into account, is needed. 
 
4. Modes of Transmission of Zoonotic Microorganisms 
Zoonotic pathogens are transmitted by animals to human 
beings through numerous pathways that are indicative of 
human-animal-environment interplay. Direct contact 
transmission occurs when individuals touch or have close 
contact with infected animals, their body fluids, tissues or 
excretions. This includes bites (e.g., rabies) or contact with 
secretions (e.g., brucellosis) from infected animals [9]. 
Another significant route is the consumption of infected 
meat, milk or eggs. Waterborne transmission is significant 
in areas where animal feces containing pathogens like 
Leptospira, Cryptosporidium or Giardia. Humans can be 
infected by ingesting, with the use of contaminated water. 
Zoonotic diseases which require the use of mosquitoes, 
ticks, fleas and mites must be transmitted through vectors 
[10]. 
During feeding, these vectors infect human beings with 
diseases that sick animals are infected with. The ecology of 
vectors and the dynamics of population expose humans to 
Lyme disease, plague and Valley fever, although this is 
rare, airborne transmission can occur through infections in 
aerosols or dust particles by diseased animals or 
contaminated environments [11]. Such transmission 
pathways need to be known in order to develop effective 
vaccine, vectors control, food safety, sanitation of the 
environment, and population education initiatives. Mapping 
the channels of transmission of zoonotic diseases and new 
pathogens can help prevent such diseases by the authorities 
of the public health. 
 
5. Factors Contributing to the Emergence of Zoonotic 
Diseases 
The emergence of zoonotic diseases results from a complex 
interplay between the diseases. Of significant causes are 
environmental and ecological change. Deforestation and 
habitat fragmentation, as well as, land-use changes disrupt 
ecosystems, exposing humans to proximity to wildlife 
reservoirs and enhancing the spread of zoonotic infections. 
Deforestation of the tropical forests has been linked to the 
Ebola virus and other diseases related with wildlife. Human 
activities such as intensive agriculture, livestock 
production, and worldwide animal and product trade are 
also important. Salmonella, Brucella, and avian influenza 
viruses are transmitted in high-density livestock 
production, whereas new infections can overcome species 
barriers in wildlife markets and exotic pet trade [12]. Climate 
change is another major factor, altering the distribution of 
vectors and hosts. Furthermore, urbanization increases 
human-animal contact and often strains sanitation systems, 
elevating transmission risks. Vectors, hosts, and pathogens 
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are susceptible to temperature, rainfall, and extreme 
weather. Pathogen survival and replication may also 
increase human exposure to global warming [13]. Higher 
mutation rate, genetic recombination and antibiotic 
resistance may allow the microorganism to adapt the hosts 
and cross species barriers more quickly. Infections may 
also occur in humans and animals due to reduced immunity 
caused by vaccination or prior exposure to the infections. 
 
6. Conclusion 
Zoonotic diseases pose a growing threat to the health of the 
world population, which is a complex interaction between 
ecological, environmental, and socio-economic factors. 
Microorganisms such as viruses, bacteria, parasites and 
fungi take advantage of changes in conditions such as 
encroachment of habitat, intensive farming, climate 
variations and travel of people across the world to break 
through species barriers and infect human populations. 
These pathogen reservoirs and transmission pathways, as 
well as the surveillance, prevention and control measures, 
the One Health approach, which integrates human, animal, 
and environmental health, is indispensable. Mitigating 
these threats requires international cooperation, advanced 
pathogen detection technologies, and sustainable practices. 
Through the interdisciplinary approach, including dealing 
with the underlying factors of zoonotic outbreaks and 
improving preparedness, the global community can become 
more effective in protecting health, improving food 
security, and becoming more resilient to future pandemics. 
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