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Abstract

Aim: This study was conducted to know the epidemiology of gastrointestinal parasites of free-ranging wild herbivores and
adjoining livestock of Panna Tiger Reserve, Madhya Pradesh, India.

Materials and Methods: A total of 374 fecal samples from wild herbivores (Chital Axis axis - 123, Sambar Rusa
unicolor - 94, Nilgai Boselaphus tragocamelus - 86, and Chinkara Gazella bennettii - 71) and 284 fecal samples of domestic
herbivores (cattle - 118, buffalo - 78, and goat - 88) were collected from common grazing land and adjoining area of tiger
reserve. Detailed coprological examination for the presence of parasitic eggs/oocysts by direct smear examination, standard
sedimentation, and floatation techniques was performed.

Results: Fecal samples (n=374) of four different species of wild herbivores were screened. Out of which, 55.61% (n=208)
were positive for parasitic infection. Among them, 13.10% (n=49) were positive for mixed parasitic infection of two or
more parasite and 42.5% (n=159) were found positive for single parasitic infection. A total of 284 fecal samples of domestic
animals were screened from adjoining areas of the tiger reserve. Out of which, 66.54% (n=189) were positive for parasitic
infections, out of which 19.71% (n=56) were positive for mixed infection of two or more parasites, and 46.83% (n=133)
were found positive for single parasitic infection.

Conclusion: Wild herbivores at Panna Tiger Reserve were exposed to parasites including some that are known to be
pathogenic; majority of wild animals had mixed infection of Eimeria spp., Trichuris spp., Moniezia spp., Amphistome,

Strongyloides spp., Balantidium spp., and Fasciola spp.
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Introduction

Pathogen maintenance within wildlife popu-
lations and spill-over to livestock has been reported
as a precursor to disease emergence in humans [1,2].
Diseases have been documented as a major cause of
local extirpation of a number of wild animal species
in India. Until and unless different epizootiological
cycle of various parasitic infections is delineated and
it is difficult to plan out measures to eradicate these
diseases from free-ranging wild animals [3].

With the advancement of agriculture and cat-
tle-raising into natural areas, humans and their domes-
tic animals have recently been coming into greater
contact with populations of wild animals in their habi-
tats. This closer contact facilitates the spread of infec-
tious agents and parasites to new hosts and environ-
ments, thereby establishing new relationships between
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hosts and parasites, and new ecological niches in the
disease transmission chain [4].

Wild animal under free range condition is sus-
ceptible to almost all diseases as other animals, par-
ticularly helminth infection. Parasites can affect host
survival and reproduction directly through patho-
logical effect (blood loss, tissue damage, sponta-
neous abortion, congenital malformation, and death)
and indirectly by reducing the host immunity and
affecting the physical condition.Through these prox-
imate mechanism, parasite can potentially regulate
host-pathogen [5].

The emergence of infectious diseases with zoo-
notic potential has dominated research on wildlife
pathogens over recent years. As a result, not only stud-
ies on the biodiversity and ecology of parasites been
neglected but also efforts to control them have been
impaired. The research focus has been directed toward
humans and domestic animals. However, there is also
a need to obtain greater understanding of how these
emerging pathogens interact with sets of organisms
living together in wild ecosystems [6].

Infectious diseases are the third most important
driver of population decline of wildlife [7] after hunt-
ing and habitat degradation. Diseases that are shared
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between species also represent a potential burden to
the whole ecosystem, affecting biodiversity, changing
behavior or composition of animal populations, and
even relegating species to the fringe of extinction [8,9].
In livestock, economic losses are caused by gastro-
intestinal parasites in a variety of ways: They cause
losses through lowered fertility, reduced work capac-
ity, involuntary culling, a reduction in food intake,
lower weight gain, lower milk production, treatment
cost, and mortality in heavily parasitized animals [10].

Materials and Methods

Ethical approval
The research work was ethically approved by
Institutional Animal Ethics Committee.

Target area

This work was conducted at Pannatiger reserve,
located in Panna and Chhatarpur districts of Madhya
Pradesh on domestic and free-ranging wild herbivores.
The tiger reserve is situated at a point where there is
continuity of the tropical and subtropical dry broad-
leaf forest belt. The native fauna includes semi-cap-
tive elephant, tiger, leopards, chital, sambhar, nilgai,
four-horned antelope, blackbuck, chinkara, barking
deer, rhesus macaque, common languor, giant flying
squirrel, gharial, sloth bears, hyena, wild boar, jackal,
hare, porcupine, mongoose, and pangolin. This work
core and buffer area was divided into three zones.

Collection of samples

A total of 374 fecal samples from wild herbivores
(Chital - 123, Sambhar - 94, Nilgai - 86, and Chinkara
- 71) and 284 fecal samples of domestic herbivores
(cattle - 118, buffalo - 78, and goat - 88) were col-
lected from common grazing land and adjoining area
of tiger reserve. About 20 g of freshly voided fecal
sample of each animal is collected in an individually
labeled polythene bag, and these samples were prop-
erly sealed, labeled with date, time and place, brought
to Centre for Wildlife Forensic and Health Laboratory
for detailed coprological examinationfor the presence
of parasitic eggs/oocysts by direct smear examination,
standard sedimentation by Baermann test and floata-
tion techniques by Shatter sugar method [11,12].

Statistical analysis
The analysis of data was performed using Chi-
square test.

Results

Prevalence of parasitic infection in wild herbivores
Fecal samples (n=374) of four different species
of wild herbivores were collected from three different
zones and subjected for examination. Out of which,
55.61% (n=208) were positive for parasitic infection.
Among them, 13.10% (n=49) were positive for mixed
parasitic infection of two or more parasite and 42.5%
(n=159) were found positive for single parasitic infec-
tion, whereas remaining (n=166) samples were found
negative for parasitic infection.Among different

parasitic infections in wild herbivores, the highest
prevalence was recorded for (n=374) Strongyloides
spp. (20.58%) followed by FEimeria spp. (11.76%),
Trichuris spp. (11.22%), Moniezia spp. (9.89%),
Amphistome (9.09%), Balantidium spp. (3.20%), and
Fasciola spp. (0.80%).

Prevalence of parasitic
herbivores

A total of 284 fecal samples of domestic ani-
mals were collected from adjoining areas of the tiger
reserve. Out of which, 66.54% (n=189) were positive
for parasitic infections, out of which 19.71% (n=56)
were positive for mixed infection of two or more par-
asites, and 46.83% (n=133) were found positive for
single parasitic infection, whereas remaining (n=95)
samples were found negative of parasitic infection.
The overall prevalence rate of Strongyloides spp.
was maximum (17.25%) followed by Amphistome
(14.08%), FEimeria spp. (13.73%), Trichuris spp.
(7.39%), Balantidium spp. (4.57%), Moniezia spp.
(4.23%), and Fasciola spp. (0.00%).

Comparative prevalence of parasitic infection in wild
and domestic herbivores

Status of gastrointestinal parasites in between
wild herbivores (n=374) and domestic herbivores
(n=284)revealed Strongyloides spp.(20.58%), Eimeria
spp. (11.76%), Trichuris spp. (11.22%), Moniezia spp.
(9.89%), Amphistome (9.09%), and Balantidium spp.
(3.02%) in wild herbivores. While the corresponding
figures encountered for Strongyloides spp. (17.25%),
Eimeria spp. (13.73%), Trichuris spp. (7.39%),
Moniezia spp. (4.22%), Amphistome (14.08%), and
Balantidium spp. (4.57%) in domestic herbivores.

In wild herbivores, least prevalence was found
for Fasciola spp. (0.08%) while infection of Moniezia
spp. (4.22%) was recorded in domestic herbivores.
Statistical analysis revealed significant (p<0.01) core-
lation between parasitic infection of wild and domes-
tic animals (Table-1).

The results of this study revealed that the wild
and domestic animals were infected with one or the
other topographically fluctuating parasites. The over-
all prevalence of parasitic infection was (55.61%) in
native wild herbivores, whereas in domestic herbi-
vores, it was (66.54%).

infection in domestic

Table-1: Comparative prevalence of parasitic infection in
wild and domestic herbivores.
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Parasite Prevalence in Prevalence %2
wild animals in domestic
n=374 (%) animals
n=284 (%)
Strongylidae 77 (20.58) 49 (17.25) 6.06 S
Trichuris .spp 42 (11.22) 21 (7.39)
Amphistome 34 (9.09) 40 (14.08)
Fasciola .spp 3 (0.80) 0 (0.00)
Moniezia .spp 37 (9.89) 4 (1.40)
Eimeria .spp 44 (11.76) 14 (4.92)
Balantidium .spp 12 (3.20) 13 (4.57)
S=Significant (p<0.01)
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Discussion

Sharing of same pasture land and water holes
by wild and domestic animals significantly increases
the prevalence of parasitic infection. This can be fur-
ther supported by finding of Mandal et al. [13] doc-
umented that grazing area and water holes shared by
cattle and free ranging chital in MudumalaiWildlife
Sanctuary significantly increased the prevalence
of parasitic infection. Singh et al. [14] performed
the study in different wild herbivores of Van-vihar
National park and found the eggs of Strongyloides
spp. (26.15%), Eimeria (6.20%), Fasciola spp.
(2.64%), Amphistomes (1.98%), and Trichuris spp.
(1.84%).The variation in topographical location of the
protected area appears to influence the rate of preva-
lence. The aforementioned studies were conducted in
hillocks and swampy meadows where snail popula-
tion, which serves as intermediate host for flukes, is
abundant in natural water sources facilitating higher
concentration of metacercaria, the infective larval
stage, on the pasture. Com-paratively less research
has been directed toward understanding the origins
of animal diseases, particularly at the wildlife-live-
stock interface, as well as the associated impacts on
each sector [15,16]. Strongyloides were found to most
prevalent parasites in this study which could be due to
more conducive environment for the development of
the preparasites stages in the hot and humid environ-
mental condition of this region [17]. Moderate tem-
perature and more humidity between the soil and the
herbage favorable to the survival of eggs and free-liv-
ing stages of parasites. The higher rate of prevalence
during the rainy season is due to the existence of a
suitable microclimate for the survival and propaga-
tion of free-living larval stages of parasites at several
places. The parasites ova, snails, and other interme-
diate host get a favorable humid sub-tropic climate
for development in the plane grazing areas with shal-
low temporary stagnated water. The animals congre-
gate at the greens available around the periphery of
such areas and naturally acquire more infection [16].
Endoparasite fauna in wild animals and consequent
detection of infection in these animals might suggest
that there could be proximity to and interactions with
domestic animals [18]. The high prevalence encoun-
tered may be explained by the existence of favorable
climate condition which supports prolonged survival
of infective nematode larvae on pasture [19]. In this
study, we also reported wild herbivores and livestock
are not came to close contact, but they share same pas-
ture for grazing.

Conclusion

This study revealed that the prevalence of gas-
trointestinal tract (GIT) parasites infection in wild her-
bivores and adjoining livestock at Pannatiger reserve.
The intensity of infestation by GIT nematodes also
varies from no to heavy infestation. Management of

diseases is an important component to wildlife conser-
vation, considering that most species are already threat-
ened due to habitat fragmentation and loss, diminished
genetic diversity, overexploitation of herbivores them-
selves or their predators, and persecution by humans.
Wild animals are also susceptible to lethal or debilitat-
ing pathogens, and coinfections can exacerbate clini-
cal disease. Wild herbivores at Pannatiger reserve were
exposed to parasites including some that are known
to be pathogenic; however, most of the animals were
in good physical condition. Parasitic prevalence is an
important parameter to monitor the health of free-rang-
ing wild herbivores. Future studies are required to eval-
uate the impact of GI parasites in the study area.
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