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Abstract 

Microorganisms are widespread microbes in nature, and there are many types of them 

such as bacteria, fungi, molds and parasites, and most of these organisms infect 

humans and animals and cause many health problems. In this article, we highlight the 

microbes that infect animals and cause diseases for them, as they cause contamination 

of meat and milk, in addition to infecting animals with diseases that need veterinary 

interference to treat them. 
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1. Introduction 

The study of wildlife diseases has a long and distinguished history but has received increased attention in the scientific literature 

with the recent emergence of new infectious diseases, some of which have had a direct impact on wildlife conservation. There 

is an increasing body of evidence, much of it circumstantial, for the role of infectious diseases in causing population declines 

and negatively affecting the health and welfare of free-ranging wild mammals. History has shown us that new diseases often 

have a devastating impact on indigenous wildlife species. Consequently, diseases of wildlife are included as part of animal health 

and welfare programs in many instances and are becoming increasingly important in the context of environmental management 

and ethics. This contribution takes a close look at the most important pathogens that infect animals. Although the pathogens 

have been grouped according to the group of animals they infect, they are capable of infecting multiple classes of animals. This 

is a review of these pathogens (excluding prions) which potentially cause cross-species infections. Parasitic and viral diseases 

are the most common; however, there are some bacterial and fungal ones as well. (Trimmel & Walzer, 2020, Valenzuela‐Sánchez 

et al. 2021, Cohen et al., 2020) [40, 42, 10]. 

 

2. Types of Microbes Infecting Animals 

Although many types of microbes can cause diseases in animals, the most common are bacteria, fungi, viruses, and protozoa. 

Researching and understanding these disease-causing agents in animals can help researchers determine ways to stop 

transmission, design drugs that fight the infection, and identify the best vaccines to protect animals. (Dhagat and Jujjavarapu 

2022, Abdugheni et al. 2023) [13, 2]. 

All animals (including humans) are natural hosts to bacteria, which means that bacteria can live and replicate in their bodies. 

Many bacteria help animals by doing things like helping the gut digest food or by competing with disease-causing germs for a 

place to live in the gut. It's when bad bacteria make the jump from "harmless" to "pathogen" that they pose problems for either 

people or animals. Some common bacterial infections include infections caused by E. coli, Brucella abortus (brucellosis), and 

Chlamydophila abortus (enzootic abortion of ewes). Microbial resistance to antibiotics can make bacterial infections harder to 

treat. (Bonner, 2024, González-Espinoza et al. 2021) [6, 19]. 
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Viruses are tiny infectious agents that are only able to 

replicate inside the living cells of other organisms. Most 

viruses can't be seen in even the most powerful microscope. 

Viruses are technically not alive because they depend on a 

host cell to replicate. They typically consist of two or three 

simple parts: nucleic acid (DNA or RNA) and a protein coat. 

Some diseases caused by viruses include porcine 

reproductive and respiratory syndrome, porcine circovirus, 

and foot and mouth disease. Some of the viruses that infect 

animals can also infect humans too, like avian flu. Fungi are 

eukaryotic organisms, which means that they have cells with 

a true nucleus, and in their reproductive stage form 

zygospores. Some parasites are fungi. (Cowan, 2021, Botacin 

et al. 2022, Meessen, 2020) [11, 7, 30]. 

 

2.1. Bacteria 

Microbes that infect animals: This is a review documenting 

the range and diversity of types of microbes that can infect 

animals. This is likely to be influenced both by the physical 

make-up and immune status of the animal host infected. We 

have divided them into categories by type and then - for 

brevity, in many cases - drawn examples from, or made 

reference to available reviews and book chapters. (MacInnes 

et al. 2022, Sarkar et al. 2020, Sepulveda & Moeller, 2020) 
[28, 35, 37]. 

Bacteria are ubiquitous throughout the environment and are 

one of the most diverse groups of living organisms on Earth. 

It is perhaps not surprising that there are a considerable 

number of bacterial infections and diseases of domestic large 

animals, pets, and wildlife. These bacteria often take various 

forms ranging from intracellular parasites to free-living 

microorganisms. Infections can either be picked up 

incidentally following the consumption of contaminated food 

or water, for example, via the fecal-oral route, through the 

bite of an infected vector, by droplet inhalation, or following 

physical contact with other infected animals. Bacteria can 

infect many different tissues and organs of their animal hosts. 

The range of clinical signs and pathology seen in natural 

infections, together with the possible range of treatments, 

varies according to the bacterial pathogen and the species 

affected. In general, the most common clinical signs of 

infection are wasting, mild fever, dehydration, inflammation, 

and diarrhea (in animals where both species are compared), 

with typical histopathology characterized by raised antigen-

specific antibody levels (although often disease or pathology 

does not occur). Actinobacillosis: Infectious cattle disease 

that can cause pneumonia abscesses in more advanced cases. 

Brucellosis: Abortion and infertility in cattle and sheep which 

can be acquired by consuming unpasteurized milk. 

(MacInnes et al. 2022, Abebe et al., 2020, Nicoletti, 2020) [28, 

3, 31]. 

 

2.2. Viruses 

Most epidemiology and infectious disease textbooks 

introduce viruses as the most common types of infectious 

agents. It is estimated that viruses not only cause the majority 

of animal infections but likely also have potent impacts on 

ecosystem function, either directly through pathogenesis of 

hosts or indirectly through effects on the abundance and 

behaviors of animals following infection. In the following 

sections, we briefly review some of the major types of viruses 

that infect animals, followed by select primary literature 

focusing on how they can affect different host species. 

(Abdel-Moneim & Abdelwhab, 2020, Haake et al., 2020) [20, 

21]. 

Viruses are small infectious particles that are parasitic in 

living cells. They can infect animals, plants, protozoa, fungi, 

mosses, and bacteria. There are two phases of the viral 

infection cycle, including one in which the host cell replicates 

millions of virus particles and the other in which the virus 

particles are released from the host cell into the surrounding 

environment in order to infect new host cells. Within the 

animal kingdom, both invertebrates and vertebrates are 

targeted by viruses, including parasites. Viruses only 

replicate in living cells, and they can enter them through three 

pathways. Firstly, a virus can be ingested, and the virus 

particles can then bind to host cells in the gut of the host. 

Once viruses enter host cells, they are often taken up into 

membrane-bound organelles, where the cellular membranes 

aid in targeting parts of the virus to replicative areas of the 

cell. Media and distributions. Viruses are often directly 

transmitted from one animal to another animal by ingesting 

virus-contaminated food, either through social interactions or 

through predation for scavenging. The health consequences 

of a viral infection in an animal host are often a function of 

how virus particles get from the infectious agent to the host 

cell. (Harvey & Holmes, 2022, Iwama & Moran, 2023, Forni 

et al. 2023) [22, 25, 15]. 

 

2.3. Fungi 

Some animal fungal infections can also be seen in humans 

(zoonotic infections). Therefore, these fungal infections can 

be seen within the scope of public health as well as veterinary 

medicine. Zoophilic fungi such as Trichophyton, 

Microsporum, and Malassezia may cause infections. 

Although it is not a significant source of human infection 

worldwide, it is an important health concern. Fungal agents 

are mostly transmitted to animals as environmental 

pathogens. However, they are not widespread in nature 

because the six species are very sensitive to environmental 

conditions. These fungi can also be transmitted through close 

contact with both carrier animals and infected animals. (Gnat 

et al. 2021, Gnat et al. 2021, Carpouron et al., 2022) [17, 18, 8]. 

Environmental infection is one of the ways of infection. It is 

an infectious agent that is relatively difficult to 

unaccompanied individuals being around. On the other hand, 

the animal itself should have factors that allow infection to 

occur, primarily in the immune system. The impact of fungal 

infections on the health and welfare of the infected ones is 

significant. Here, it varies according to the age, gender, 

genetic factors of the breeder animal, and animal species, as 

well as parasitic infections whether there are other 

accompanying diseases. Common symptoms of diseases with 

zoonotic potential are generally non-specific. It is important 

to be diagnosed in order to prevent the mutation of the 

infection together with the disease and to determine its 

spread. It is not only a direct infection mechanism, but carrier 

and wildlife animals play a role in the spread of zoonotic 

infections. However, the factors affecting zoonotic threats 

within the animal society remain to be researched further. 

(Gnat et al. 2021, Fisher et al. 2020, Rodrigues and 

Nosanchuk 2021) [17, 14, 33]. 

 

2.4. Protozoa 

Protozoa can cause infections in animals. Many different 

species can potentially infect vertebrates, and the 

phylogenetic diversity is considerable. The major ways of 

transmission are faecal-oral routes and external uptake by a 
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vector. Some species can be sexually transmitted. These 

species have complex life cycles and can be found in various 

tissues. Symptoms of protozoal infections consist of weight 

loss, poor growth, and general symptoms of disease. Tissues 

affected by infestation may become more sensitive to 

bacterial infection. Upper respiratory symptoms are also 

described, especially in feline rhinitis. Other symptoms of 

protozoal infestation consist of localized symptoms like PES, 

which causes lesions in the trachea and soldiers showing 

localized inflammation, especially in the thyroid area. 

Inflammatory responses on the flat may also be caused by 

vascular damage. Phillansporum enteritis is associated with 

bloody feces, probably because of cell destruction in the gut 

or the liver. (McDougald et al. 2020, Ceylan et al., 2021, Al-

Malki, 2021) [29, 9, 4]. 

Protozoans that can primarily infect pets include fungi and 

bacterial infections. Clostridial diseases are abundantly 

described in the can side, especially in guinea pigs. 

Overfeeding, obesity, and chemical exposure may cause 

clostridial infection. The parasites may contribute by 

producing toxins, which cause low weight and ill thrift. 

Infected small animals show CNS symptoms such as epilepsy 

and progressing paralysis. Birds show stiff wing syndrome 

and tensile tetanus symptoms. Other symptoms may include 

anemia. Uterine tetanus, produced by cytotoxoplasma, can be 

progging and has been described with high mortality rates in 

mice. It has a line abortive effect, especially in pregnant 

animals' glands. Restrict kelts with few knots per litter are 

often seen. Lyme disease leads to abortive lesions in cows but 

seems to have no effect on other farm animals. Listeric 

nervous symptoms and a decrease in cerebellar score are seen 

in affected vertebrates. Lyme disease has a serious effect on 

elk populations in many countries. (Pignon and Mayer 2020, 

Grenda et al. 2023, Tissue, 2020) [32, 20, 39]. 

 

3. Routes of Transmission 

There are various modes of varying efficacy through which a 

microbial infection can be transmitted directly between 

animals: i) contact, direct or indirect, incorporated through 

aggressive interactions, sexual contacts or through normal 

social behaviour. For example, dermatophytoses, sarcoptic 

mange shared by direct contact or indirectly through pets or 

on hay. Whereas, streptococcosis, pestiviruses, foot rot or 

worm infections shared through normal flock activities of 

mutual grooming. ii) Aerosol transmission of Leonard's 

disease or Chicken guinea. iii) Water, for example giardiasis, 

Leptospirosis. iv) Ingested via food: Salmonellae, Bacillus 

anthracis GWSS, Salmonelloses, Tyzzer's disease, 

Camphylobachaerosis, histomoniasis. The ability to transmit 

is always biologically linked to the micro-organism and any 

risk is compounded by managemental practises too. 

Transmission may be air-borne or by physical contact 

involving infected skin, urine, faeces, milk, saliva, secretions 

and grooming by normal social contacts. (MacInnes et al. 

2022, Sarkar et al. 2020, Ikhimiukor et al. 2022) [28, 35, 24]. 

The introduction of a new pathogen to a new population can 

involve several interactions. As potential new hosts, camels 

may aggregate and adapt to local climatic and grazing 

conditions, as highlighted by the increase of their populations 

in the face of decreasing water supplies and restraints placed 

introduced a protozoon, Theileria lestoquardi, through 

transplanting infected African cattle into a naive camp with 

competent Rhipicephalus (Boophilus) and Hemophysalis 

ticks. The camel population quickly amplified the infection, 

allowing tick-borne transmission cycles to become 

established. Thus, the agro-ecological niche plays a critical 

factor, and a high pathogen load could easily be established 

through the introduction. Bushmeat markets could introduce 

trichostrongylid and helminths of impala, bushbck and eland. 

(Urban et al. 2020, Baker et al. 2022, Klein & Hultgren, 

2020) [41, 5, 26]. 

 

4. Impact on Animal Health 

Animals - wild and domestic alike - require robust, well-

functioning immunological systems in order to survive and 

thrive in their environments. Microbial infections can, at best, 

detract from the quality of life of individual animals, and, at 

worst, result in their premature death. Populations can also be 

affected by a high prevalence of certain pathogens, 

particularly where immunity to a particular pathogen is weak 

or temporary within a population. Furthermore, some 

microorganisms that naturally infect animals can also infect 

humans (zoonoses) and can indirectly affect issues such as 

food safety and the animal-human bond. (MacInnes et al. 

2022, Swelum et al. 2021, Ibrahim et al. 2020) [28, 38, 23]. 

It is particularly important from the perspective of wild and 

free-ranging animals to consider the effects of infection not 

only at the individual level, but also in terms of its potential 

impact on the population, as certain parasites and pathogens 

have the capacity to seriously reduce population size and 

even lead to extinction in extreme cases. The greater the 

number of susceptible animals (via a naive immune system) 

living together in relatively high densities in any particular 

area, the greater the chance that pathogens from within a 

population or that cross into a population (carried by other 

animals, humans or fomites) will find hosts in which to 

initiate or complete their respective life cycles. Feral and wild 

birds and mammals are susceptible to many pathogens, and 

some can act as vectors that might transmit these to 'clean' 

farming environments and domestic pets. Furthermore, if a 

relatively high density domestic or farmed animal population 

is infected with a particular microorganism, the resultant high 

numbers of infective stages (e.g. helminth eggs, fluke cysts, 

or oocysts) shed into the local environment can easily lead to 

an increase in soil or water contaminant levels. (Van 

Oosterhout, 2021, Deksne et al. 2020, Baker et al. 2022) [43, 

12, 5]. 

 

5. Prevention and Control Strategies 

No control or prevention of emergent pathogens, or 

pathogens already present, can occur until the pathogens are 

detected. Had the pathogens in this review not caused 

obvious clinical disease, their presence may have gone 

unnoticed or exacerbated the problem. In addition to overt 

clinical signs, the recognition of some diseases may be 

further obscured when the symptoms are confused with those 

of another disease, which may be more widely known. 

(MacInnes et al. 2022, Abebe et al. 2020) [28, 3]. 

The heterogeneous nature of the animals affected allows for 

a rational approach to incorporate appropriate measures. 

There are a number of possible control strategies, such as 

therapeutic forthcoming with medication, withdrawal 

periods, disease exclusion zones to prevent the spread of 

pathogens and encourage immune response, vaccination, 

biosecurity, outbreak management after diagnostic analysis, 

and post mortem holding for toxicological examination, 

among others, which veterinary researchers and practitioners 

can use in order to curb the considered pathogens. The 
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prompt and correct use of some of these approaches may 

avoid disease issues, such as economic and public welfare 

problems. These are only some of the strategies that can be 

initiated; however, due to the limitations of this review, the 

possible methods of control and prevention are not 

exhaustive. Many reports did not specify the use of control 

and preventative techniques, which is a cause for concern due 

to potential infection spread in addition to animal suffering. 

This emphasizes the importance of preventing poor health 

using a proactive approach. Additionally, other efforts to 

limit infection risk, spread, and prevent disease alongside 

control, surveillance, and management decrease the 

emergence of undesired products and the wider economic 

impact of poor animal health. (Kock et al., 2021, Scannapieco 

& Gershovich, 2020, Garrigou et al. 2020, Rodríguez-Ardura 

and Meseguer-Artola 2020) [27, 36, 16, 34]. 
 

6. Conclusion and Future Perspectives 

Some of the above-discussed animal infectious agents depend 

on associations with plant materials for their survival, and 

hence, their discovery is dependent on the inclusion and study 

of the relevant plant microbiomes. In several cases, we have 

no knowledge of the animal reservoirs of the discovered 

organisms, which means that their role in animal diseases is 

uncertain. For this reason, we propose using the term 

"infectious agent" rather than "pathogen" when reporting 

such associations in order to avoid drawing conclusions about 

the impact of a given microbe on a host. We hope that reports 

of this kind will contribute to a more comprehensive 

understanding of the agents that infect animals as well as the 

means through which they are transmitted. Finally, it should 

be acknowledged that some of the sequences cataloged in this 

study may originate from environmental contaminants (e.g., 

due to sample collection and processing), as has been 

reported for microorganisms of medical and biotechnological 

significance. 

In order to fully understand the microbial world, particularly 

the agents that infect animals, it will be important to 

differentiate between microbes that cause diseases and those 

that do not. This will allow a closer look at the majority of 

enteric viruses that do not yet have known hosts, as well as 

the potential to carry them. It should be interesting to 

consider, for example, the possibility that bacteria found in 

association with insects might be infectious to humans or 

their livestock. Future work will attempt to gauge the extent 

to which the human, wildlife, and livestock fecal 

microbiomes contribute to and overlap with one another in 

host genetic studies that incorporate 16S rRNA sequences 

from various combinations of humans, livestock, and other 

animals. 
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