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ABSTRACT

Zoonotic diseases are a group of communicable disorders caused by variety of pathogens of which 95%
are helminthes. Zoonotic agents can spread by contaminated food and drink, direct contact with the
animal, feces samples, animal excretions and secretions. The development of zoonotic spillover from the
wildlife reservoir has been linked to a sharp increase in global human activity, human population growth,
habitat encroachment, expanding deforestation and land use change, globalization of travel and trade,
and rising need for an animal-based food system. Some of the zoonotic species are Echinococcosis spp,
Trichinella spp, Trypanosoma cruzi, Dirofilaria spp, Cryptosporidium spp, Toxoplasma spp, Toxocara spp,
Taenia multiceps, Strongyloides stercoralis, Fasciola hepatica, Fasciola gigantica, Toxoplasma gondii,
Leishmania infantum, Baylisascaris procyonis, Giardia spp, Ancylostoma spp etc. Wild and domestic
animals are host of zoonotic diseases. Gastrointestinal disorders, fever, weight loss, skin lesions,
dysfunction of organs, white fluid filled cysts in infected tissues, and paralysis are the major clinical
symptoms. People often use wildlife as a source of food and as a home for parasites that can spread
disease to people. Certain zoonotic parasites that originate from wildlife are emerging and resurfacing,
but they have either been disregarded or are not believed to pose a serious threat to human health at this
time. The perspective has to change by informing the public about possible sources and possible
countermeasures to lessen the risk of human infection. Workers with wildlife should be mindful of the
possibility of disease transmission. It is possible to develop and implement detection, prevention, and
control programs that work.
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1. INTRODUCTION

Zoonotic diseases are a class of contagious illnesses that affect the animals and humans and can propagate
from humans to vertebrate animals and from vertebrate animals to humans (Franji¢ 2022). Zoonoses,
pose a risk to public health. According to estimates, 71% of new zoonotic human infections originated
from wildlife. Public health is at risk from zoonoses, infectious disorders spread from animals to people
(Mafuyai et al. 2013). Wildlife has historically played a significant role in the dissemination of infectious
agents to humans. Zoonoses with a reservoir in wildlife afflicting all continents, posing a prominent public
health issue recently. These zoonoses are becoming more and more important, and there is a need for
additional focus in this field. Although there are 1415 recognized human infections, 62% of them are
zoonotic; hence, the actual number of zoonoses is unfamiliar (Gonzalez-Barrio 2022). Wildlife serves as a
significant zoonotic pathogen reservoir and wild animals can spread disease to domestic animals and
humans directly or indirectly (Cilia et al. 2021).

Numerous pathogens, such as parasites, viruses, bacteria, and fungi can be the source of zoonoses.
Approximately 95% of helminthes, 40% of fungi, 50% of bacteria, and 80% of viruses that infect people
are zoonotic (Morse et al. 2012; Recht et al. 2020). Cryptosporidiosis, balantidiosis, and taeniasis are some
examples of parasitic zoonoses (Atawodi et al. 2013). Emerging zoonoses like leishmaniasis, Bordetella
bronchiseptica infections, arthropod-transmitted rickettsioses, brucellosis and bartonellosis and re-
emerging zoonoses like onchocercosis, leptospirosis, sporotrichosis, influenza, rabies, salmonellosis, and
echinococcosis have been announced universally (Gado et al. 2023). The study of parasites in wild animals
is crucial because they may have significant zoonotic indications (Liatis et al. 2017; Hewavithana et al.
2022). Animal excretions and secretions, fecal samples, contaminated food and water, and direct contact
with the animal are all possible ways that zoonotic agents can circulate (Jannat et al. 2020). The proportion
of wild species that are carriers for zoonotic disease is rising, raising concerns about human safety and
management. Wildlife is frequently utilized by humans and serves as both a source of food and a host for
parasites that can infect humans with diseases (Okoye et al. 2015).

The prevalence of zoonoses with a wildlife source may also be influenced by demographic factors and
human behavior. Activities like hunting, camping, and hiking may increase the risk of contracting some
zoonotic agents that have wildlife origin, like tularemia and tick-borne zoonoses. Eating patterns may also
be important. For instance, consuming meat from unusual animals like bears raises the risk of contracting
trichinellosis (Schellenberg et al. 2003; Kruse et al. 2004). However, certain other human-specific infections
were first discovered in wildlife earlier. For instance, the parasite that causes malaria, Plasmodium
falciparum, is most likely a descendant of Plasmodium of western gorillas (Gorilla gorilla) (Sharp et al.
2020; Wegner et al. 2022). Indirectly, through detrimental effects on host fitness, parasitic infection can
harm wild animal populations irreparably, further threatening species that are already threatened with
extinction. High parasitic infection would decrease fitness and renders animals more susceptible to
predators and random environmental events (Hewavithana et al. 2022). The purpose of this chapter is to
evaluate studies on the function of wild animals as reservoirs and dispersers of etiological agents of human
infectious diseases in order to assemble information on the primary wild animals and etiological agents
engaged in zoonotic outbreaks (Cupertino et al. 2023).
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2. ZOONOTIC PARASITES

The four types of zoonotic parasites are sapro-zoonotic, cyclo-zoonotic, meta-zoonotic, and direct
zoonotic. Strongyloides stercoralis and Ancylostoma caninum are two sapro-zoonotic parasites that can
infect people through water or soil. The vertebrate intermediate hosts of cyclo-zoonotic parasites involve
Taenia saginata, Taenia solium, and Echinococcus granulosus. Schistosoma spp. and Fasciola spp. are
examples of meta-zoonotic parasites that can infect people from invertebrate intermediate hosts.
Cryptosporidium parvum, Toxoplasma gondii, Sarcoptes scabiei, and Entamoeba histolytica are examples
of direct zoonotic parasites that transmit infection directly from animals to humans (Youssef and Uga
2014).

3. ROLE OF WILDLIFE IN TRANSMISSION OF PARASITIC INFECTION

All the animals including helminths to mammals are included in wildlife (Kruse et al. 2004). A sharp and
growing rise in global human activity including habitat encroachment and human population growth,
globalization of travel and trade, expanding deforestation and land use change, rising need for animal
consumption based food system, has been associated with development of zoonotic spillover from the
wildlife reservoir (Hilderink and de Winter 2021). Dietary, vector borne and environmental factors can all
contribute to parasite transmission. Toxoplasma, a soil and foodborne parasite, and Plasmodium,
Leishmania (both spread by blood-sucking arthropods), are some of the most common human protozoan
parasites on a globe scale. The helminthes (parasitic worms) Dirofilaria (spread by mosquitoes), Toxocara,
Echinococcus, and hookworms, which are all soil borne, are important for human health. Because of their
behavior of feeding on blood, varieties of arthropods are implicated in the spread of infection. They play
a key role in zoonotic infections, which are cycles of animal to human transmission (Franji¢ 2022). Whether
it is legal or unlawful, using wildlife for commercial purposes brings a variety of wild species into proximity
with people (Watsa 2020). Because of the frequent or extended contact required for husbandry, wildlife
farms—also known as establishments that raise non-domesticated species for commercial purposes—can
increase the risk of disease transmission between wild animals and the people who care for them (Kimman
et al. 2013). Additionally, the conditions found frequently found in wildlife farms, such as a dense
population of wild animals housed in the same territory, stress brought on by captivity, and poor sanitation
can lower the risk for pathogen resistance and raise the likelihood of disease transmission (Mukarati et al.
2013; Whitehouse-Tedd et al. 2015; Green et al. 2020).

3.1. ECHINOCOCCOSIS SPP

One of the most ignored zoonotic illnesses identified by the World Health Organization (WHO) is
echinococcosis, often named as hydatid disorder (Guo et al. 2022). In Asia, echinococcosis is endemic (lto
and Budke 2017). Cystic echinococcosis (CE) and Alveolar echinococcosis (AE) are both caused by
Echinococcus granulosus sensu lato and Echinococcus multilocularis, respectively (Guo et al. 2022).
Alveolar echinococcosis involves rodents (primarily arvicolids) as intermediate hosts in its life cycle. Wild
carnivores like raccoon dogs (Nyctereutes procyonoides), golden jackals (Canis aureus), arctic fox (Vulpes
lagopus), red fox (Vulpes vulpes), wolves (Canis lupus lupus and Canis latrans), and domestic dog (Canis
lupus familiaris) serves as definitive hosts (Khan et al. 2021).

Canids are the definitive hosts of the larval stage metacestodes of Echinococcus granulosus (sensu lato),
while a large variety of domestic, ungulates primarily serve as intermediate hosts in the development of
Cystic echinococcosis (CE) (Ohiolei et al. 2019). About hundreds to thousands of adult Echinococcus spp.
worms, which range in length from three to seven (mm), grow in the intestines of their chosen hosts. As
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each worm reaches sexual maturity, its proglottid releases eggs into the environment through the
excretion of the carnivore. Then, after being consumed by humans or intermediate hosts, the eggs hatch
in the intestine to release oncospheres that travel through the lymphatic and portal vessels and eventually
reach the liver, where they usually develop as larvae (hydatid cysts or metacestodes). Less frequently,
however, they may also travel to the bones, brain, lungs, and any other organ of intermediate host or
humans (Wen et al. 2019).

3.2. TRICHINELLA SPP

Nematode worms of the genus Trichinella are one of the most widespread zoonotic pathogens worldwide
(Pozio 2007). The primary factor favoring human infection is cultural eating practices that involve eating
undercooked or raw meat from diseased animals (Pozio 2013). Universally, 66 countries have records of
Trichinella infections in wildlife, compared to 43 countries for domestic animals. Trichinella may be carried
by a diverse range of animal species birds, reptiles, and mammals. One of the most significant foodborne
zoonoses, Trichinella spp. larvae have been found in weasels, wild boars, raccoon dogs, foxes, bears and a
variety of rodents in China (Wang et al. 2007) where it is one of the most common causes of outbreaks
and fatalities each year. As a result, human infections from animal hunting pose a continuing threat to
domestic foci and are increasing (Thompson 2013; Chhabra and Muraleedharan 2016).

3.3. TRYPANOSOMA CRUZI

The parasite Trypanosoma cruzi (T. cruzi) causes the zoonotic infectious disorder known as Chagas disease
(CD) (Ibarra-Cerdefia et al. 2020). T. cruzi is a vectorborne stercorarian trypanosome with considerable
genetic variability that affects changes in host specificity in both the vector and a wide variety of wildlife
hosts, causes the disease (Zingales et al. 2012). Triatomine bugs, which contract the disease through blood-
feeding on an infected mammal, spread T. cruzi. The parasite's infectious stage is transmitted through the
bug's feces, contaminating successive hosts' bite wounds or surrounding mucosal membranes. In addition,
oral transmission in animals occurs when they consume infected insects (Barr 2009; Dorn et al. 2012;
Rocha et al. 2013; Desquesnes 2017; Hodo et al. 2018).

Congenital transmission, blood transfusions, and organ transplants are additional methods of
transmission. Raccoons, wood rats, opossums, skunks, armadillos, packrats are just a few of the
mammalian species that have been discovered to be T. cruzi-infected and acting as disease reservoirs in
the US (Paniz Mondolfi et al. 2020). The acute phase of disease typically lasts 8 to 10 weeks and manifests
as either asymptomatic or mild flu-like symptoms (CDC 2007; Montgomery et al. 2016). The chronic
indeterminate phase, which affects people with chronic CD, is marked by prolonged periods without
symptoms that might last years or decades. Only 30% of those with CD are thought to progress to the
determining phase and experience intriguing gastrointestinal and cardiac symptoms (Kruse et al. 2019).
The condition is challenging to treat, and the few available medications are frequently hazardous (Keenan
et al. 2013).

3.4. DIROFILARIA SPP
One of the new zoonotic parasite diseases, dirofilariasis is brought on by filarial worms of the genera
Dirofilaria and Nochtiella, which unintentionally infect humans (the dead-end host). Canines are the

primary reservoir hosts, and it naturally infects a variety of domestic and wild animals. They have a history
of accidentally infecting people. The most common species found in India is Dirofilaria repens (D. repens).
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In order to obtain a blood meal, mosquitoes of the genera Mansonia, Armigeres, Anopheles, Culex, Aedes
deposit hemolymph on the wound, which contains infectious "larvae 3" stage that enters the host's skin
on their own. Coughing, an intolerance to strenuous activity, dyspnea, hemoptysis, cyanosis, ascites,
epistaxis, and syncope are among the clinical symptoms (Vivekanandhan et al. 2019).

The zoonotic parasite Dirofilaria repens, which affects dogs and other animals, is spreading through
vectors (Alsarraf et al. 2023). The zoonotic parasite D. repens, which affects dogs and other animals, is
spreading through vectors. The prevalence of Diroflaria immitis has been extensively studied in wildlife
and reported frequently in a wide range of carnivorous species, including grey wolves, red foxes, raccoon
dogs, golden jackals, wild cats, and domestic ferrets, in contrast to the relatively few studies on reservoir
hosts of D. repens (Kido et al. 2011; Penezi¢ et al. 2014; Hiedari et al. 2015; Moroni et al. 2020; Gomes-de-
S4 et al. 2022; Villanueva-Saz et al. 2022).

3.5. CRYPTOSPORIDIUM SPP

One of the most intestinal protozoa known as Cryptosporidium spp. causes diarrhea in wild animals,
domestic animals, and people (Khan et al. 2019). Wild mammals particularly rodents can accompany in
human made habitats and poses a threat to the public’s health because they serve as reservoirs for several
zoonotic parasites, bacteria, viruses (Meerburg et al. 2009), including some species of Cryptosporidium
(Zhao et al. 2010; Garcia-Livia et al. 2020). Due to the parasite's wide range of hosts, it is less common in
poultry and more prevalent in wild birds (Li et al. 2021). The three most common species of
Cryptosporidium found in birds are C. galli, C. meleagridis, and C. bailey (Javed and Alkheraije 2023).
Cryptosporidium is one of the numerous zoonotic infections that wild rats (Rattus spp.) carry (Zhao et al.
2019).

3.6. TOXOPLASMA SPP

The parasite Toxoplasma gondii (T. gondii) is one of the most common in the world. Wildlife is
acknowledged as a significant T. gondii reservoir and source of infection (Trisciuoglio et al. 2015). Because
they are the only source of oocysts, the parasite life stage that allows overall T. gondii transmission, wild
felid animals and domestic animals are crucial to the epidemiology and ecology of T. gondii (Zhu et al.
2023). Because of their strong dispersal ability, wild birds are particularly significant intermediate hosts for
T. gondii (Wilson et al. 2020). Migratory birds can transport infectious disease pathogens across oceans
while flying (Sandstrom et al. 2013). Additionally, because herbivores consume intermediate hosts of T.
gondii and wild birds' forage on the ground, both domestic and wild birds provide good sentinels for
environmental contamination with T. gondii oocysts (Dubey et al. 2020; lemmi et al. 2020). As a result, a
wide range of wild bird species with various habitats and diets are susceptible to contracting this parasite
(Wilson et al. 2020; Dubey et al. 2020). T. gondii prevalence rises with trophic level in the terrestrial
environment, consistent with transmission of main cyst tissue, but it decreases with trophic level in the
aquatic environment, reflecting a significant amount of watery exposure to oocysts (Wilson et al. 2020).

3.7. TOXOCARA SPP
Toxocara spp. nematodes are the primary cause of the global anthropozoonotic disease toxocariasis. The
disease is reported to be highly prevalent in underdeveloped nations, particularly in areas with low

hygienic conditions. (Lopez-Osorio et al. 2020). The source of zoonotic parasitic nematodes is wild animals.
More than 66% of samples of feces from boars, hares, deer, and fallow deer living in the territories of the
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Pozna Province had developmental forms of parasites from the genera Trichostongylus spp., Capillaria
spp., Toxocara spp., Eimeria spp., and Trichuris spp. (Gatecki et al. 2015).
Table 1: Parasitic species involving wildlife.

Parasitic species Disease Pathogen Animal host Major clinical References
class symptoms
Trichinella spp. Trichinellosis Helminthes Cats, pigs, dogs  Gastrointestinal (Rahman et
and other wild  disorder (Vomiting, al. 2020)
species nausea, abdominal
pain, diarrhea)
Echinococcus Echinococcosis Helminthes Domestic and Dysfunction of organs (Rees et al.
granulosus and (Cestode) wild animals (lungs, liver, brain, 2021; Wen
Echinococcu (Foxes, sheep, kidney, spleen) et al. 2019)
smultilocularis dogs)
Taenia multiceps Coenurosis Cestode Wild and White fluid filled cyst (Sikandar et
domestic animals in infected tissues al. 2018;
(foxes, jackals, Varcasia et
dogs) al. 2022)
Strongyloides Strongyloidiasis Nematode Non human Respiratory and (Eslahi et al.
stercoralis primates, cats, gastrointestinal 2022;
dogs, wild canids, issues Unterkofer
rodents et al. 2022;
Kusumarini
et al. 2022)
Fasciola hepatica Fasciolosis Trematode Wild and Fever, (Rayulu and
Fasciola gigantica domestic animals hypereosinophilia, Sivajothi
(camelids, Obstructive 2022; Levy
monkeys, horses, symptoms (acute et al. 2022;
donkeys) pancreatitis and Webb and
cholecystitis) Cabada,
2018)
Toxoplasma gondii Toxoplasmosis Apicomplexan  Domestic and Asymptomatic (Bokaba et
Protozoan Wild felines infection in the al. 2022)
(lions, cheetahs, immune competent
and leopards) host, Abortions in
goats and sheeps
Leishmania infantum Leishmaniosis Intracellular Rodents, Progressive weight  (Abbate et
protozoan lagomorphs, loss, skin lesions, al. 2019;
carnivores muscular atrophy, Edo et al.
generalized 2021)

lymphadenomegaly,

Epistaxis, ocular
lesions,
onychogryphosis,
diarrhea and
vomiting
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Baylisascaris Baylisascariasis Roundworms Wild and Paralysis, death, (Pope et al.
procyonis domesticated blindness in 2021;
animals (rodents, intermediate hosts  Sorvillo et
foxes, dogs, al. 2002)
woodchucks and
primates)

Toxocara canis (T. canis) is a worldwide nematode parasite that uses domestic and wild canids as its
primary hosts (Richards and Lewis 2001). Large number of unembryonated, non-invasive, T. canis eggs are
excreted in canine feces (Glickman and Schantz 1981), and after a number of weeks, in the right
environmental settings, these eggs can mature into an embryonated level that can infect paratenic and
definitive hosts (Keegan and Holland 2013; Overgaauw and Nederland 1997). Avian species, pigs, rodents,
humans and many other hosts can serve as paratenic hosts (Strube et al. 2013). Although infective larvae
can survive in host tissue for a long time and serve as a T. canis reservoir for canids, eggs ingested by
paratenic hosts cannot mature into the adult stage (Parsons 1987). When a defensive host consumes prey
that has been infected with stalled tissue larvae, the life cycle is complete (Brunaska et al. 1995; Krupiriska
et al. 2023).

3.8. GIARDIA SPP

There are eight recognized species of Giardia. These include Giardia duodenalis (G. duodenalis), which
affects both animals and humans. G. ardeae, G. agilis, G. muris, G. psittaci, G. microti, G. cricetidarum, and
G. peramelis which affect non-human hosts like rodents, marsupials, birds and amphibians. Eight
assemblages (A-H) make up the species complex G. duodenalis, with assemblages A and B predominating
in people (Ryan and Zahedi 2019). Giardiasis is a significant protozoan illness that affects both adult and
children and causes diarrhea. It is widely spread around the world and is frequently transmitted by the
fecal-oral route. Giardia spp. also infects wild and domestic birds, which can serve as asymptomatic
mechanical carriers of Giardia cysts. There are six different species of Giardia. A complex species with
several assemblages, G. lamblia (syn. G. intestinalis) is linked to human disorders via the assemblages A
and B (Malik et al. 2021). Throughout the world, giardia infects a wide variety of animal hosts, including
birds, reptiles, fish, amphibians and mammals, and causes asymptomatic or moderate to severe
gastrointestinal sickness in its host species (Caccio™ et al. 2018; Feng and Xiao 2011; Ryan and Caccio
2013).

3.9. ANCYLOSTOMA SPP

Ancylostoma hookworm infections in wild species, cats, and dogs result in the zoonotic illness of
Ancylostomiasis, frequently seen in tropical areas and Asia (Kladkempetch et al. 2020). One of the most
significant soil-transmitted helminth parasites that affect a number of animal species, including humans,
is the Ancylostoma species. The family Ancylostomatidae includes several species of Ancylostoma. The
third-stage larvae of Ancylostoma species may penetrate the host's skin or infect them through the fecal-
oral pathway (Palmer et al. 2007). Intestinal hypersensitivity and eosinophilic enteritis are symptoms of
Ancylostoma caninum (A. caninum) infection. Ancylostoma caninum mostly affects dogs, with very little
exposure to cats or people. Humans frequently get cutaneous larva migrans or enteric infections when
they have eosinophilic enteritis (Daba et al. 2021).
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In humans, follicular dermatitis is also typical (Colon and Patton 2012). In Asia, the small intestine is
frequently inhabited by the parasitic worm A. ceylanicum, which may cause iron-deficient anemia in
affected individuals. This is the first record of A. ceylanicum in wild canids; it was previously seen in
domestic dogs in Australia. A. ceylanicum has been found in wild felids such as the civet (Felis temminchii),
the leopard cat (Felis bengalensis), and the Asian golden cat (Viverricula malaccensis) (Smout et al. 2013).
Table 1 highlights the parasites that may infect wildlife.

4. CONCLUSION

There are zoonotic parasites that are developing and reemerging that are acquired from wildlife sources
but have thus far been ignored or are not thought to be of major consequence for human health. By
educating the public about potential sources and the steps that may be taken to reduce the danger of
human infection, the viewpoint has to shift. People who work with wildlife need to be aware of the risk of
illness transmission. Effective programs for identification, prevention, and control may be created and put
into practice.
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