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ABSTRACT. The present study was conducted to determine the prevalence of gastrointestinal (GI) parasites in goats
of Suryabinayak Municipality, Bhaktapur, Nepal. A total of 300 faecal samples of goats were collected from the study
area from July to August 2021 and subjected to direct smear, sedimentation, and flotation techniques for coprological
examination. The study revealed that 86% of samples were positive for GI parasites with 15 genera, including six genera
of protozoan, and nine genera of helminths. Age-dependent prevalence of helminth parasites was higher in adult goats
(75%) than that young ones. Single infection was recorded 31.01%, double was 35.27%, and multiple was 33.72%.
Training on goat rearing, proper management of goat farms, awareness on GI diseases, and their control can help the

owners increase productivity.
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Introduction

Nepal’s agricultural sector is the most significant
contributor to the national economy, engaging
65.7% of its population [1]. Livestock rearing also
contributes to agriculture [2], primarily goats. Poor
farmers of the hills prefer sheep and goat husbandry,
which require a small investment and have no
social, religious, or cultural taboos or caste
restrictions [3]. Goats are the first farm animals to
be domesticated [4—6]. Goats of Nepal have adapted
the exclusive ability to adjust and maintain
themselves in a harsh environment. Therefore, it is
a predominantly important animal in Nepal’s
current agriculture farming system [1,2]. In
2017/18, the population of goats was 11,647,319
and increased to 12,283,752 in 2018/2019, which
indicates that goat farming is an integral part of the
lives of the people within the country [2].

Goats are herbivorous animals that are affected
by many diseases. The GI parasites cause various
parasitic diseases in goats that weaken their health,
leading to obstacles in livestock production [7]. The

most common parasites causing GI infection are
parasites of the following genera: Bunostomum,
Eimeria, Fasciola, Haemonchus, Moniezia, Oeso-
phagostomum, Paramphistomum, Strongyloides,
and Trichostrongylus [8—11]. The infections caused
by these parasites are also responsible for heavy
losses due to a reduced production, as they can
downregulate skeletal growth, live-weight gain, and
milk yield [12]; therefore, these parasites and
further secondary infections down of immune
system and efficient physiology, increased
morbidity and mortality of animals due to reduction
in disease resistant capability [13], especially in
developing countries like Nepal. Deaths of goats by
intestinal parasites have been reported from this
country before [14]. According to a related study,
strongylid nematodes rank first on the global index
of gastrointestinal parasites [15]. It is found in the
abomasum of sheep and goats and causes blood
loss, resulting in a decrease in erythrocytes,
lymphocytes, hemoglobin, packed cell volume,
body weight, and wool growth [16]. Poor animal
production and management, infectious and
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Figure 1. Map of the study area

parasitic diseases had reduced small ruminant
productivity [17]. Also, there are no satisfactory
veterinary care services, resulting in enhanced
growth and transmission of helminths [18].

In the current study, we have assessed the
prevalence of GI parasites and their diversity in the
faecal samples of goats. Also, we have analyzed
how knowledge and practices among goat owners
might affect parasitic infection in their goats.

Materials and Methods

Sample collection, preservation, and
transportation

The present study was carried out on goats of
Suryabinayak Municipality, Bhaktapur, Nepal,
which lies at the latitude of 27.65° north and 85.44°
east (Fig. 1). It covers an area of 42.45 km?2. A total
of 300 faecal samples of goats were collected during
July and August 2021 from the study area, preserved
in potassium dichromate, and transported to the
laboratory of the Nepal Academy of Science and
Technology (NAST), Lalitpur, Nepal.

Laboratory processing and examination

The laboratory methods of processing and
examining parasites were followed using the
methods given previously [9,10,19-21]; thus, the
collected samples were examined by direct smear,
sedimentation, and floatation methods. To detect the
trophozoites, cysts, oocysts, and larval stages of the
GI parasites via direct wet mount technique, a small
portion of faecal samples preserved at 2.5%
K,Cr,0O5 solution was directly observed with and
without Gram’s iodine under the microscope at 10x
and 40x.

For the floatation method, about 3—4g of faecal
sample preserved at 2.5% K,Cr,O5 solution was
crushed in the mortar with a few milliliters of 0.9%
NaCl and filtered over a tea strainer into the 14 ml
centrifuge tubes fitted in the test tube stand tightly.
Additional 0.9% NaCl was added into the tube to
make 14 ml. The mixture was centrifuged for 5 min
at 1400 revolutions per minute (rpm) at room
temperature. The supernatant was discarded
immediately after the completion of centrifugation.
Further, concentrated NaCl solution was poured into
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the centrifuge tube, and made a final level of 14 ml
and the centrifugation process was repeated.
Immediately after centrifugation, the centrifuge
tube was kept in the test tube stand tightly, and the
concentrated solution of NaCl was added to develop
a convex surface at the top of the tube. The tube was
covered by the coverslip to avoid any air bubbles
being trapped and was left undisturbed for 15-20
minutes. Then, the coverslip was removed and kept
on glass slides. The slide was examined under the
microscope at 10x and 40x. Photographs of
reported parasites were taken and identified based
on morphology. This technique contributes to
detecting lighter ova, cysts, eggs of nematodes, and
cestodes if present in the faecal samples.

For sedimentation purposes, about 3—4g of
faecal sample preserved at 2.5% K,Cr,0O5 solution
was crushed in the mortar with a few milliliters of
0.9% NaCl and filtered over a tea strainer into the
14 ml centrifuge tubes fitted in the test tube stand
tightly. Additional 0.9% NaCl was added into the
tube to make 14 ml. The mixture was centrifuged
for 5 min at 1400 rpm at room temperature. The
supernatant was discarded immediately after the
completion of centrifugation. The sediment was
gently stirred, a single drop of the sediment was
placed on the glass slides with the help of a plastic
dropper, and a Gram’s iodine-stained smear was
prepared. The parasitic stages were examined on the
microscope at 10x and 40x, and photographs of

reported parasites were taken. The concentration
sedimentation method aims to separate the eggs
from large debris present in faecal microscopy
examination by making helminth eggs sediment
form at the base of the tube after centrifugation.

Parasite measurement and identification

The reported parasites was measured by using
Image J software version Imagel (64-bit), and
identification was done based on their morphology.
Further, the obtained photographs were compared
with the figures in published literatures [9,10,21—
23].

Data analysis

The collected data was encrypted and entered
into Microsoft Excel 2013 spreadsheet. Statistical
analysis was performed using IBM SPSS version
20.0. The Chi-square test was used to calculate P-
values and to analyze the statistical significance of
various variables like age, sex, and others. In all
cases, a 95% confidence interval (CI) and P<0.05
was considered statistically significant difference.
Ethics approval

The permission for the non-invasive collection
of stool samples and research works were provided
by the Office of Municipal Executive, Veterinary
Department (SN: 2077/078-29).

Results
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Figure 2. Prevalence of overall gastrointestinal parasites
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A. Oocyst of Eimeria sp.
(26 pmx17 um) 40x

B. Cyst of Entamoeba sp.
(8 pmx8 pm) 40x

C. Cyst of Giardia sp.
(12 pmx8 pum) 40x

General prevalence of GI parasites

Out of 300 faecal samples of goats, 258 (86%)
faecal samples were found to be infected with one
or more species of gastrointestinal parasites. These
parasites were belonged to mainly four groups of
parasites with the highest prevalence of protozoa
(53.67%) followed by nematodes (51%), cestodes
(5%), and trematodes (4%). There were 15 genera
of GI parasites with a higher prevalence of Eimeria
spp. (58.33%) and a lower prevalence of Giardia
sp., Paramphistomum sp., and Oxyurids (each with
0.33%) (Figs 2,3).

In this study, stool characteristics and prevalence
of GI parasites was also analysed. Eimeria spp.,
Entamoeba spp., Strongyle, and Strongyloides spp.
were present in both hard stool without any mucus
and soft stool with mucus indicating their
predominance without any stool characteristic
biases. However, Giardia, Endolimax nana, Param-
phistomum, Oxyurid, and Capillaria were not
present in soft stool containing mucus (Fig. 4).

D. Cyst of Endolimax nana
(11 pmx7 pm) 40x

Age- and sex-wise prevalence of gastrointestinal
parasites

Overall, goats aged more than three years had
the highest prevalence of parasites (100%).

Among 300 goats, goats aged >3 years old had a
maximum prevalence (91.67%) of GI protozoa,
followed by >1-3 years old, 0—3 months old, and 4—
12 months old. Statistically, age-wise prevalence of
protozoa was not statistically different (y2 = 2.4,
df=3, P>0.05). In contrast, goats aged >3 years old
had a maximum prevalence (75%) of GI helminths,
followed by >1-3 years old, 4-12 months old, and
0-3 months old. Interestingly, age-wise prevalence
was statistically significant different (x> = 18.11,
df=3, P<0.05) (Tab. 1).

The overall prevalence of GI parasites in female
goats was slightly higher (86.08% vs 85.85%) than
males. The prevalence of GI protozoa in male goats
was slightly higher (82.08% vs 76.29%) than females
without any statistically significant (32 = 1.35, df=1,
P>0.05). Similarly, females had a higher prevalence
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E. Egg of Ascarid
(46 pmx36 um) 40x

F. Egg of Oxyurid
(46 pmx30 pm) 40%

G. Egg of Strongyloides sp.
(58 pmx42 pm) 40x

H. Egg of Strongyle
(74 pmX38 pm) 40x

1. Egg of Capillaria sp.
(55 pmx*30 um) 40x
of GI helminths compared to males (56.70% vs

48.11%), however data were not statistically
significant (y2 = 2.03, df=1, P>0.05) (Tab. 1).

Co-infection of Eimeria with other GI parasites

In this study, 31.01%, 35.27%, and 33.72% of
samples were found to have single, double, and
multiple infections, respectively. Interestingly,
Eimeria spp. show double to quintuple infections

J. Egg of Trichuris sp.
(62 pumx=32 pum) 40x
with parasites like strongyles, Strongyloides spp.,
Entamoeba spp., Moniezia expansa, Ascarids,
Cryptosporidium spp., Giardia sp., Capillaria spp.,
Fasciola spp., and Endolimax nana (Tab. 2).

Assessment of knowledge and practices among goat

owners regarding parasitic infection in goats
Twenty-six goat owners were involved in the

questionnaire survey with different educational and
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K. Egg of Paramphistomum sp.
40x

L; Egg of Fasciola sp.
(148 umx=77 pm) 40x

M. Egg of Moniezia expansa
(55 umx53 pm) 40x

Figure 3. Some parasites (A—M) detected in the faecal samples of goats

training backgrounds. Interestingly, education and
training status of the goat owners as well as their
goat rearing mechanisms did not have any
statistically significant on the parasite prevalence on
goats (P>0.05). However, grazing areas, shed floor
types, treatment procedures, and treatment periods
had a significant association with the GI parasitic
prevalence in goats (P<0.05) (Tab. 3).

Discussion

The current study assessed 86% of the overall
parasitic prevalence in the faecal samples of goats.
This prevalence was lower than the findings from
Egypt (89.33%) (n = 225) [24], while higher than in
India (41.11%) (n = 360) [25]. The higher
prevalence of GI parasites might be due to the
suitable environmental season for the survival,

Table 1. Age-and sex-wise prevalence of protozoa and helminths in the goats (n=300)

Variables Total samples Protozoa Helminths Total
Age n (%) n (%)
¥2 =24, P=0.49 ¥? =10.11, P=0.0001
0-3 months 34 27 (79.41) 9 (26.47) 27 (79.41)
4-12 months 178 135 (75.84) 92 (51.69) 149 (83.71)
>1-3 years 76 62 (81.58) 51 (67.11) 70 (92.11)
>3 years 12 11 (91.67) 9 (75) 12 (100)
Total 300 235 (78.33) 161 (53.67) 258 (86)
Sex v =135, P=0.25 2 =2.03, P=0.15
Male 106 87 (82.08) 51 (48.11) 91 (85.85)
Female 194 148 (76.29) 110 (56.70) 167 (86.08)
Total 300 235 (78.33) 161 (53.67) 258 (86)
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Figure 4. Prevalence of GI parasites with respect to stool characteristics

development, and spread of parasites and their
stages.

The protozoan parasites like Balantidium spp.,
Cryptosporidium spp., Eimeria spp., Entamoeba
spp., Giardia spp., and Endolimax spp. were also
observed in other studies. Similar to this study,
others [10,26] detected higher prevalence of
Eimeria spp. However, prevalence of Entamoeba
spp. was higher, those of Giardia spp. were similar,
and lower than that of Cryptosporidium spp. and
Balantidium spp. compared to previous study in the
goats brought to Kathmandu [10]. This difference
might be due to the variations in sample size and
sampled goat populations.

Similarly, the prevalence of Fasciola spp. was
3.67% and those of Paramphistomum spp. were
0.33%. In contrast to our report, 10.68% (n = 131)
of Fasciola spp. was reported from Pakistan [27],
34.1% (n = 2440) of Paramphistomum spp. from the
goats of Bangladesh [28], and 0.5% (n= 00) of
Nepal [10]. Fasciola spp. and Paramphistomum
spp. in goats are low due to captive rearing practices
and low contact with the intermediate hosts i.e.,
snail. Likewise, the prevalence of Moniezia expansa
was found to be comparatively higher in the goats in
Egypt (18.22%, n=225) [24] and in Nepal (21.75%,
n=400) [10]. The low prevalence of Moniezia
expansa in this study might be due to the low

chance of ingestion of infected intermediate hosts
such as Oribatid mites, by goats.

In the present study, six different types of
nematode parasites were identified: Strongyles,
Strongyloides spp., Ascarids, Trichuris spp.,
Capillaria spp., and Oxyurids with a prevalence of
47.33%, 10%, 2.67%, 2%, 1.33%, and 0.33%
respectively. The prevalence of Strongyles (68.30%,
n=1016) reported from goats of India by [29] and
Strongyles (59.25%, n = 400) from Nepal [10] are
higher than in the present study, whereas goats from
Thailand (52.43%, n = 185) were reported similarly
[30] and India (32.63%, n = 834) was lower [31].
Also, the prevalence of Strongyloides spp.,
Trichuris spp., Capillaria spp., Oxyurids, and
Ascarids were reported in several studies [10,32].
The variation in the distribution of these parasites
may be attributed to management practices such as
grazing, deworming, and mud flooring of the shed,
as mud flooring seemed to be the favorable
condition for the growth, development, and
transmission of these parasites [33].

The sex, age, and breed of the host animal play a
significant role in influencing the prevalence of GI
parasites [34]. The present study showed a
maximum prevalence of parasites among females
than male, which is supported by [29]. The higher
prevalence among females might be due to a



30

S. PRAJAPATI et al.

Table 2. Co-infection of Eimeria with other GI parasites in goats

Co-infection

Name of mixed parasites

Total samples Prevalence (%)

Single Eimeria spp. 28 16.67

Double Eimeria spp. + Giardia sp. 1 0.59
Eimeria spp.+ Strongyles 39 23.21
Eimeria spp. + Entamoeba spp. 32 19.05

Triple Eimeria spp. + Entamoeba spp. + Strongyloides spp. 3 1.79
Eimeria spp. + Entamoeba spp. + Strongyles 33 19.64
Eimeria spp. + Entamoeba spp. + Cryptosporidium spp. 1 0.59
Eimeria spp. + Entamoeba spp. + Fasciola spp. 3 1.79
Eimeria spp.+ Strongyles + Strongyloides spp. 6 3.57
Eimeria spp. + Strongyles + Ascarid 1 0.59
Eimeria spp. + Strongyles + Capillaria spp. 4 2.38
Eimeria spp. + Strongyles + Endolimax nana 1 0.59
Eimeria spp. + Strongyles + Fasciola spp. 1 0.59
Eimeria spp. + Strongyles + Cryptosporidium spp. 1 0.59
Eimeria spp. + Strongyles + Moniezia expansa 2 1.19

Quadruple Eimeria spp. + Entamoeba spp. + Moniezia expansa + Ascarid 1 0.59
Eimeria spp. + Entamoeba spp. + Strongyles + Fasciola spp. 2 1.19
Eimeria spp. + Entamoeba spp. + Strongyles + Ascarid 1 0.59
Eimeria spp. + Entamoeba spp. + Strongyles + Moniezia expansa 5 2.98
Eimeria spp. + Entamoeba spp. + Strongyles + Cryptosporidium spp. 1 0.59
Eimeria spp.+ Strongyles + Strongyloides spp. + Ascarid 1 0.59

Quintuple EZZZIZ:; 2512;; fntamoeba spp. + Strongyles + Moniezia expansa + 1 0.59
Total 168

decrease in immune status during pregnancy and
lactation period and hence more susceptibility to
helminthic parasites [35]. In the case of the age-wise
prevalence of protozoan parasites, adults were more
vulnerable to infection in the current study.
However, some studies opposed the current result
i.e., young goats are more susceptible to protozoan
infection [25]. In the case of helminths, adults are
more prone to the infection as supported by studies
like [26]. In contrast, some studies revealed a higher
incidence of GI parasites in young ones than in
adults [25], which does not support the results of the
current study. The higher prevalence of overall GI
parasites among adult goats might be due to their
grazing behavior on the parasite-contaminated
pasture leading to frequent contact with parasites in
comparison to young.

Co-infection of GI parasites in small ruminants
are usual [10]. In the present study, 31.01%,
35.27%, and 33.72% of samples were found to have
single, double, and multiple infections, respectively.
However, the prevalence of mixed infection differs

according to the difference in studies, such as
13.38% (n=834) [31], and 30% (n = 100) [36]. The
variation may depend on rearing practice, for
example, grazing on the open surface may increase
the chance of soil-borne parasite acquisitions.
Interestingly, FEimeria spp. showed mixed
infection with four other parasites i.e. quintuple
invasion. Eimeria spp. can lead to hemorrhagic
diarrhea and lesions in the GI tracts in goats [37,38]
in Iran and [9] in Nepal had shown that coccidiosis
in goats caused important clinical and subclinical
diseases leading to deaths and severe economic
losses. Polyparasitism of Eimeria spp. with other
parasites is reported to be a significant cause of
morbidity and loss of small ruminants worldwide
[39,40]. Although the current study did not
elaborate species of Eimeria, fifteen morphologic
forms have already been identified from Nepalese
goats [9] indicating further pathologic consequences
should be addressed. Entamoeba spp. are also
important parasites, causing major pathological
disorders, including intestinal diseases and damage
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Table 3. Assessment of knowledge and practices among goat owners (n= 26), regarding parasitic infection in goats

Number of Number (% of

Categories  Characteristics Number of % of goats parasite Chi square
farmers farmers examined  positive goats) test (P<0.05)
Education = Higher studies 5 19.23 58 48(16) 0.176
Up to grade 10 6 23.08 94 85(28.3)
Primary 7 26.92 62 49(16.3)
No study 8 34.78 86 76(25.3)
Training Yes 3 11.54 60 53(17.7) 0.560
No 23 88.46 240 205(68.3)
Keeping goatsTying and grazing 19 73.08 225 196(65.3) 0.212
Completely tied 3 11.54 28 21(7)
Tying and left free in a shed 4 15.38 47 41(13.7)
Grazing areas Farm, road, and around the house 10 38.46 142 133(44.3) 0.0000001
Road and around home 13 50 134 109(36.3)
Shed 3 11.54 24 16(5.3)
Shed floor ~ Mud floor 23 88.46 225 191(63.7) 0.002
Cemented Floor 2 7.69 63 60(20)
Husk Floor 1 3.84 12 7(2.3)
When goats Call the veterinarian 25 96.15 288 251(83.7) 0.005
get sick Feed herbs at home 1 3.85 12 7(2.3)
Treatment ~ Not 3 11.54 30 18(6) 0.0000001
done Yes 23 88.46 270 240(80)

of the host’s liver, brain, and other organs [41];
however, whether they are pathologically important
in goats should be further investigated.

A questionnaire survey conducted among the
goat farmers revealed that the majority of the
farmers keep goats by tying and grazing, while for
grazing; most owners prefer roads and around the
home, which may be the reason for the low cestode
and trematode infection as their transmission
requires an intermediate host, which depends on the
season for survival [42]. Most of the currently
studied sheds were mud floored, which contributed
to the transmission and growth of GI nematodes
[33]. The intestinal status of goats can positively
influence pathogenesis depending on various
factors, management systems, and environmental
conditions [43]. It is also problematic if GI parasites
induce asymptomatic infections because in these
cases, owners are unaware of them and infected
hosts can act as transmitting or reservoirs for other

nearby hosts. Therefore, periodic examination and
treatment with antiparasitic drugs and proper care to
goats are critical for the management of parasites
and parasitic diseases.

In conclusions, GI parasites in the study area are
critical in the goats and periodic examination and
treatment with antiparasitic drugs and proper care to
goats are critical for the management of parasites
and parasitic diseases. In addition, further
histopathological consequences by specific parasitic
species should be conducted to determine the
pathology and therapeutic interventions. Similarly,
training on goat rearing, proper management of goat
farms, awareness on GI parasitic diseases, and their
control can help the owners increase productivity.
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