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ABSTRACT

Gastrointestinal parasites significantly reduce the growth and productivity of livestock. The morbidity
and mortality of kids and lambs due to GIT parasites may lead to profound economic losses in rural
communities. This study was conducted on GIT parasites of small ruminants in Tandojam and its adjoining
areas in January-April 2020. A total of 800 fresh fecal samples were collected and analyzed through the
flotation technique. The partial sequence of the Nuclear Ribosomal Internal Transcribed Spacer 2 (/75-
2) gene of H. contortus was used for the identification and molecular analysis of H. contortus isolates.
The prevalence of different GIT parasites in small ruminants was recorded as Eimeria spp. (75.5%),
Haemonchus spp. (11.6%), Strongyloides spp. (11.1) %, Moneizia spp. (4.6%), Oestertagia spp. (1.9%),
Trichostrongylus spp. (1.9%), Toxocara spp. (1.4), Trichuris (0.9%) and Nematoduris spp. (0.5%). The
sheep were found more infected as compared to the goats and females were more prone to infection
and among them, pregnant were found more infected. Eimerian infection was higher in lambs and kids
whereas gastrointestinal nematodes are higher in young followed by adults. Breed-wise prevalence of
the GIT parasite was higher in Kacchi followed by Kooka breed of sheep and Pateri, Jattan, Tapri, and
lowest in the Kamori breed of goat. It was interestingly reported that the infection rate was very low in
animals that use babul pods in feed as compared to other types of feed. The amplicon of the /7S-2 gene
of H. contortus was 248bp. The obtained sequence was confirmed by aligning with homolog sequences
available on GenBank using the BLAST algorithm. Multiple alignments and phylogenetic tree analysis
indicated that H. contortus isolated from Tandojam and its vicinity was closely related to isolates of
India, Myanmar, and Ghana. It is concluded that GIT parasitic infection in small ruminants is endemic in
Tandojam and its adjoining villages. Based on our findings it is suggested that the anthelmintic potential
of babul pods needs to be further explored.
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arasitic infestations are one of the major constraints to
livestock productivity across all agroecological zones
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and production systems in the world, and gastrointestinal
nematodes remain of major economic importance in
domesticated livestock throughout the world (Adedapo
et al., 2007; Prichard, 1994). Production potential of
livestock development programs is plagued in tropical
and subtropical areas due to the prevalence of helminths
which causes high mortality and great economic losses
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(Al-Quaisy et al., 1987; Ghosh et al., 2016).

Small ruminants are exposed to a variety of internal
and external parasites due to close contact with the
infected animals, due to improper care, an unhygienic
environment, and extreme climate. The species of the
internal parasite that affect mostly sheep and goats,
belong to the Superfamily Trichostrongyloidea and

includes Haemonchus, Trichostrongylus, Cooperia,
Ostertagia  Oesophagostomum  (Bowman, 2014),
Chabertia, Nematodirus, Trichuris, Moniezia and

Fasciola, Haemonchus contortus, Ostertagia ostertagi
and Trichostrongylus colubriformis are notorious owing to
impaired productivity of small ruminants. These parasites
negatively affect the livestock industry. Gastrointestinal
nematodes are the most prevalent and major parasite of
domestic and wild ruminants in tropical, sub-tropical and
temperate regions worldwide (Brasil ef al., 2012; von
Samson-Himmelstjerna et al., 2002). Several studies were
conducted on the prevalence of gastrointestinal parasites in
sheep and goats in different parts of Pakistan (Al-Shaibani
et al., 2008; Gadahi et al., 2009; Khalil-ur-Rehman et al.,
2009; Lashari and Tasawar, 2011; Qamar et al., 2009;
Qayyum ef al., 2010; Tasawar et al., 2010).

Genetic characterization is extremely important
to consider the presence of H. contortus from different
species from different geographical areas (Achi‘et al.,
2003; Cerutti et al., 2010; Jacquiet et al., 1998; Kumsa et
al., 2008; Lavin et al., 1997; Ndao et al., 1995; Sharhuu
and Sharkhuu, 2004; Taylor et al., 2005). Moreover, the
pathology of H. contortus has encouraged the development
of vaccines, anthelmintic resistance, and drug target
identification (Molento ef al., 2011; Redman et al.,
2008). In recent years, DNA-based techniques have been
implemented to specific identification and characterization
of these parasites and to determine the level of infections.
For this purpose, several PCR-based methods targeting
mainly the nuclear and mitochondrial genes have been
applied and used in the phylogenetic relationships among
Trichostrongylid nematodes (Akkari ef al., 2013; Brasil et
al., 2012; Hussain ef al., 2014; Molento et al., 2011).

Parasitic diseases of goats and sheep sharply reduce
the growth, milk, and meat production, damage skin, hide,
and wool and cause morbidity and mortality of kids and
lambs, which may lead to profound economic loss in rural
communities. However, there has not been performed
a systemic work on the prevalence and associated risk
factors of the gastrointestinal parasite in small ruminants
in Tandojam, District Hyderabad, therefore the present
study was conducted to identify the prevalence and
associated risk factors of gastrointestinal parasites in small
ruminants. This study will also provide a roadmap for
future researchers and investigators.

MATERIAL AND METHODS

Collection of samples and coprological examination

The study was conducted in the period of four months
from January to April 2020. A total of 800 fecal samples
were collected by random sampling regardless of breed,
age, and gender into the sterile plastic bags from Tandojam
and its vicinity of District Hyderabad. The information
regarding the sample and its associated risk factors was
recorded at the time of sample collection on the proforma.
Abomasum of the goat and sheep were collected as soon
as possible, usually within 30 mins of evisceration from
the butchers of Tandojam and brought to the Department
of Veterinary Parasitology, Sindh Agriculture University,
Tandojam. Abomasum were  opened and examined
for the worm infection.. Haemonchus contortus were
morphologically .. identified and collected according to
the standard procedure designated by Zajac and Conboy
(2012). Fecal'samples were qualitatively analyzed for the
identification of gastrointestinal parasite eggs/oocysts by
using flotation technique (Urquhart et al., 1996).

DNA extraction

Genomic DNA of H. contortus was extracted from
adult worms by using Genomic DNA purification Kit
(Thermo Scientific, USA) according to the manufacturer’s
instructions. The DNA was quantified by NanoDrop
Spectrophotometer (The Thermo Scientific NanoDropTM
1000) and kept at -20 °C for further use.

PCR amplification

The amplification of ITS-2 genes was done by
using previously published conserved primers forward
5’GTTAACCATATACTACAATG-3’ and reverse
5’GAGCTCAGGTTGCATTATAC-3’ (Brasil et al., 2012;
Kanzaki and Futai, 2002). The PCR reaction mixture
consisted of 12.5ul master mix (green master mix GoTaql
promega Madison, WI, USA) each primer 25 pmol, 50ng
of DNA sample and water (nuclease free) was added up
to 25ul PCR reaction mixture. PCR amplification was
performed in the thermal cycler (Applied Biosystem 2720,
USA) Following cyclic conditions were followed: initial
denaturation for 2 min at 94°C followed by 35 cycles at
94°C for 30s, 55°C for 30 sec, 72°C for 60 sec and final
extension was performed at 72°C for 10 min (Brasil ef al.,
2012). The PCR product was separated by 1% agarose
gel electrophoresis stained with ethidium bromide and
visualized by using the gel documentation system.

Sequence and phylogenetic analysis
The PCR product was purified using a PCR
purification kit. Purified DNA was sent to the Medical
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Research Center, Liaquat University of Medical and
Health Sciences, Jamshoro for DNA Sequence. Obtained
sequences were confirmed by aligned with homologues
available on GenBank using the BLAST algorithm.
Sequences was retrieved from the NCBI GenBank and
aligned with H. contortus Tandojam strain by using
ClustalX 1.83 program (http://www.clustal.org/). The
phylogenetic tree was created using the neighbor-joining
(NJ) method based on the Kimura 2 parameter model in
Mega 5.2 with 1000 boot-strap replicates for each tree
(Tamura et al., 2011).

Statistical analysis
Data was analyzed for descriptive type analysis
through Microsoft Excel.

RESULTS

To record the prevalence of GIT parasite infection,
800 samples were collected and processed for fecal
examination from randomly selected areas of Tandojam
and its surrounding villages. Among 800 samples, 560
(70 %) were found positive. The results showed that
the prevalence of GIT parasite was higher in sheep
(82.14%) as compared to goat (75.63%). Species-wise
prevalence of different GIT parasites in small ruminants
was recorded as Eimeria (75.5%), Haemonchus (11 %),
Strongyloides (11 %), Moneizia spp. (5%), Oestertagia
(2 %), Trichostrongylus spp. (2 %), Toxocara spp. (5
% ) Trichuris spp. (1 %), Nematoduris. spp. (0.5%) and
coinfection (29.5%) (Table I). The highest infection rate
was reported as Eimeria spp. 74.5 and 78.5% followed by
Haemonchus spp. 9.5 and 18 %, Strongyloides 8 and 19.5
%, Moneizia spp. 4.5 and 5.5%, Ostertagia spp. 1.5 and
3.5%, Trichostrongylus spp. 1.3 and 3.5%, Toxocara spp.
1.5 and 2% and Trichuris spp. 0.5 and 2 %, the lowest
infection rate was Nematoduris spp. 0.5 and 0.0% and
coinfection 26.5 and 39 % in goat and sheep, respectively
(Table I).

The gender wise prevalence of GIT parasite in male
and female was recorded as 84 and 74%, respectively.
The highest infection rate was reported Eimeria spp. 76
and 74 % followed by Haemonchus spp. 16 and 10%,
Strongyloides spp. 14 and 10 %, Moneizia spp. 4 and 4%,
Oestertagia spp. 1.6 and 2.0 %, Trichostrongylus spp. 1.6
and 2.0%, Toxocara spp. 1.6 and 2 %, Trichuris spp. 1.6
and 2 % and lowest was Nematoduris spp. 1.6 and 0.0%
in male and female, respectively (Table I). The data was
also analyzed for the infection rate in pregnant and non-
pregnant small ruminants and our findings indicated that,
the highest infection rate was reported Eimeria spp. 76.0
and 79.6% followed by Haemonchus spp. 5 and 14.2 %,

Strongyloides spp., 8.0 and 10.2%, Moneizia spp. 1 and
6.4%, Oestertagia spp. 4.0 and 1.4%, Trichostrongylus
spp. 2 and 3.8%, Toxocara spp. 0.0 and 1.4%, Trichuris
spp 0.0 and 1.4% and Nematoduris spp 0.0 and 1.4 % and
coinfection 18 and 38.6% in pregnant and non-pregnant
animals of small ruminants, respectively (Table I).

The age-wise prevalence of GIT parasite in small
ruminants were 92, 89, 80.0 and 52 % in the age of <6
month, <1 year, < 2years, and > 2 years, respectively. The
results revealed that, the protozoal (Eimeria) infection
was higher and gastrointestinal nematode infection was
less in the early age as compared to old age whereas
gastrointestinal nematode infections is increasing as
the age of animals increases. The infection rate was
recorded as Eimeria spp.92.04, 89.1, 77 and 45.8%,
followed by Haemonchus spp.4.54,7.27, 16 and 14.58 %;
Strongyloides spp. 3.40, 7.27, 16.0 and 14.58 %; Moneizia
spp. 3.40, 7.27, 4.0 and 4.16%; Ostertagia spp. 0.0, 1.8, 3
and 2.08%; Trichostrongylus spp. 0.0, 0.0, 3 and 4.16%;
Toxocara spp. 2.27, 1.8, 1 and 0.0%; Trichuris spp. 0.0,
1.8, 0.0 and 2.08% and lowest prevalence was recorded
as Nematoduris spp. 0.0, 0.0, 1 and 0.0% in the age of <6
month, <1 year, < 2year and > 2 year, respectively (Table
I). The Koka breed of sheep was found more infected (84
%) as compared to Kacchi breed (80 %) and in the case of
goat breeds, Pateri was found more prone to GIT parasites
(80 %) followed by Kamori (50 %), Tapri (74.8 %), and
Jattan (79.16%).

The prevalence of GIT parasite according to the feed
of animals were 98, 94, 65.4, 34, 50 and 78 % in wild
grasses, wild grass cum chopped fodder, Babul (Accacia
nilotica) leaves, Babul pods, Janter (Sesbania bispinosa)
and Burseem (Trifolium alexandrinum), respectively.
The results shown that the protozoal (Eimeria) infection
was reported in all the feeds whereas the GIT helminths
infections were reported in all the feed except babul
which suggests that babul has anthelmintic properties. The
prevalence of GIT parasite according to feeding method in
small ruminants were 92, 69, 91 and 64 % in open grazing,
ground feeding, open grazing cum ground feeding and
stall feeding, respectively. The prevalence of GIT parasite
according to the animal housing in small ruminants were
76, 81, 84 and 69 % in open, cottage, open cum cottage
and cemented animal housing, respectively (Table II).

H. contortus internal transcribed spacer 2 (ITS-2) gene
and phylogenic analysis

The amplicon of [7S-2 gene of H. contortus
was successfully amplified and the product of PCR
was approximately 248bp, which was visualized by
agarose gel stained with ethidium bromide (Fig. 1).
The sequence results were further confirmed by Blastx
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Table 1. Animal factors associated with gastrointestinal parasites.

GIT parasites Animal Factor
Animal wise Gender wise Animal status wise Age wise prevalence Breed wise prevalence
prevalence  prevalence prevalence Sheep Goat
Preva- Goat Sheep Male Female Preg- Non <6 <1 Year <2 >2Year Kooka Kacchi Pateri Kamori Tapri Jattan
lence % (n= (n= (n= (n= nant (n= pregnant months (n=220) Years (n=192) (n=100) n=80) (n= (n=100) (n= (n=
(m=800) 600) 200) 250) 550) 300) (n=500) (n=88) (n=300) 150) 250) 120)
Eimeria spp 75.5 745 785  76.0 74.0 76.0 79.6 92.04 89.1 77.00 458 80.0 76.25  80.0 50.0 74.8 79.16
Hemonchus spp 11.0 9.5 18.0 16.0 10 5.0 14.2 4,54 7.27 16.0 14.58 23.0 13.75  12.0 5.0 7.6 125
Strongloides spp 11.0 80 195 14.0 /10 8.0 10.2 3.40 7.27 16.0 14.58 23.0 17.5 10.0 0.0 88 4.16
Moniezia spp 5.0 45 55 40 4.0 1.0 6.4 3.40 7.27 4.0 4.16 6.0 3.75 6.0 0.0 44 416
Oestertagia spp 2 1.5 35 1.6 20 4.0 1.4 0.0 1.8 3 2.08 4.0 3.75 2.0 0.0 1.6 0.0
Trichostrongulus spp 2 1.3 35 1.6 2.0 2 3.8 0.0 0.0 3 4.16 4.0 3.75 2.0 0.0 1.6 0.0
Toxocara spp 5 1.5 2.0 1.6 2 0.0 1.4 227 1.8 1.0 0.0 4.0 0.0 2.0 0.0 1.6 0.0
Trichuris spp 1 0.5 20 1.6 2 0.0 1.4 0.0 1.8 0.0 2.08 4.0 0.0 2.0 0.0 0.0 0.0
Nematoduris spp 0.5 05 0.0 1.6 0.0 0.0 1.4 0.0 0.0 1.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0
Coinfections spp 29.5 26.5 39.0 31.6 28.0 18.0 38.6 23.86  29.54 34.66 27.08 46.0 3375  36.0 6.0 25.8 250

Table II. Managemental factors associated with gastrointestinal parasites.

GIT parasites Managemental factors
Feed type Feeding method Housing system

Wild Wild grass cam Babul Babul Janter Bur- Open Ground Open grazing cum Stall Open Cot- Opencum Ce-

grasses chopped fodder leaves pods seem grazing feeding ground feeding feeding tage cottage mented
Eimeria spp 235 21.5 140 8.0 20.0 19.16 21.53 16.66 < 215 14.0 17.81 225 220 18.57
Hemonchus spp 6.5 3.0 2.0 0.0 125  1.66 3.07 2.5 45 2.0 327 25 3.0 1.14
Strongloides spp 5.5 3.0 1.0 0.0 125 1.66 1.53 1.66 5.5 2.0 2.54 375 4.0 2.85
Moniezia spp 1.5 1.5 1.0 0.0 125 166 19 0.83 1.5 2.0 072 25 3.0 1.14
Oestertagia spp 0.5 1.0 0.0 0.0 0.0 0.0 0.76 0.41 0.5 0.0 036 125 1.0 0.0
Trichostrongulus spp 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.41 1.5 0.0 036 125 0.0 1.14
Toxocara spp 0.5 0.5 0.0 0.0 0.0 00 19 0.41 0.0 0.0 036 125 1.0 0.0
Trichuris spp 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.83 0.0 0.0 036 0.0 1.0 0.0
Nematoduris spp 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 1.0 0.0

Coinfections spp 15.5 12.5 1.0 0.0 2.5 0.83 6.92 4.58 13.5 3.0 6.0 225 140 5.71
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Fig. 1. PCR product of ITS-2 gene of H. contortus on
agarose gel.

Fig. 2. Multiple alignment of nucleotides sequence
H. contortus ITS-2 gene. The nucleotides sequence
of H.contortus Internal Transcribed Spacer 2 (ITS-2)
Tandojam (HcITSTJ) aligned with other genes reported in
the NCBI database as MT568606.1 MT568605.1 (100%),
MH481595.1(100%), MH481594.1 (99.60%), MT294437.1

(99.19%),  MT294436.1  (99.19%), MT294435.1
(99.19%), MF784941.1 (99.19%), MF784940.1 (99.19%),
LC368069.1 (97.55%), K1724344.1 (97.55%), LC368068.1
(97.55%), LC368079.1 (97.14%), LC368065.1 (97.14%)
and KJ724343.1 (97.14%).

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) and  results
shows that amplified product belongs to H. contortus
internal transcribed spacer 2 (I7S-2) gene.

The data was further analyzed for genotype
identification; the nucleotide sequences of a fragment of
ITS-2 were aligned and compared to other sequences by
Clustalx (1.81) and Genedoc software for identification
of genotype-based on sequences. The GC nucleotide
percentage of of ITS-2 gene was from 33.6-33.9%. Fifteen
sequences of various genotype of H. contortus 1TS-2
gene were retrieved from NCBI gene bank and aligned
with our data (HcITSTJ). Findings of bioinformatics data
revealed that HcITSTJ Tandojam was closely related to
MT568606.1, MT568605.1 and MH481594.1 of a sheep
genotype (Fig. 2). Multiple alignment results with different
genotypes found as MT568606.1 (100%) MT568605.1
(100%), MH481595:1 (100%), MH481594.1 (99.60%),
MT294437.1 (99:19), MT294436.1 (99.19), MT294435.1
(99.19%), MF784941.1 (99.19), MF784940.1 (99.19),
LC368069.1 (97.55%),  KlJ724344.1 (97.55%),
LC368068.1(97.55), LC368079.1 (97.14), LC368065.1
(97.14) "and KJ724343.1 (97.14). The phylogenetic
tree showed that, HcITSTJ was closely associated with
HceITS nucleotide sequences obtained from NCBI and
the numbers on the branches represent the bootstrap
values for 1000 replicates. MEGA 5.10 software was used
to generate a phylogenetic tree (Fig. 3). In calculation
by using bootstrap consensus, the sequences which is
greatly homologous to HcITSTJ were 100% with sheep
MT568606.1, MT568605.1 and MH481594.1 genotype of
Myanmar (Burman and Ktistakis) and Ghana, respectively.

KJ724344.1
LC368065.1
LC368068.1
LC368069.1
LC368079.1
KJ1724343.1
MH481595.1
OMH481594.1
¢ SgHCITSTT |
IMT568606.1
MT568605.1
MF784940.1
MF784941.1
MT294435.1
MT294436.1
MT294437.1

| 0.009 1

Fig. 3. Phylogenetic tree structure by N.J algorithm for
goat isolates (denoted by HcITSTJ) based on the ITS-2
gene of H. contortus with the reference sequence.
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DISCUSSION

Gastrointestinal parasitic infection is one of the
major problems, which affects the productivity of goats
and sheep. Losses caused by the GIT parasite invariably
depend on the management, prevalence, nature and
intensity of infection. The infection rate was higher in
sheep as compared to goat is due to their feeding behavior.
Sheep is the grazing animals whereas goats are the
browsing animals. The infection rate which was reported
in the present study is lower than the reported by the Raza
et al. (2007) which may be due to seasonal variations and
the period of study and higher than the reported by Akhter
et al. (2011) which may be due different species of GIT
parasites. Al-Shaibani ef al. (2008), Gadahi et al. (2009),
Qayyum et al. (2010) and other researchers have already
reported various species of GIT parasites in various parts
of the world. The infection rate which was reported in the
present study is lower than the reported by Akhter et al.
(2011), Al-Shaibani et al. (2008), Gadahi er al. (2009),
and Raza et al. (2014). However, another researcher also
reported other helminths in addition to those recorded
in this study. It may be interesting to note that, no work
has been done up to date on the prevalence of protozoal
(Eimeria) in small ruminants in Sindh, Pakistan.

The most prevalent gastrointestinal nematode (GIN),
which was recorded in this study was Haemonchus
contortus in sheep and goats. Haemonchus contortus
was highly reported nematode in Pakistan by Ayaz et al.
(2013), Khan et al. (2010), Lashari.and' Tasawar (2011)
and in various parts of the world by Ansari ez al. (2008),
Pathak and Pal (2008). It may be due to the fact that, these
nematodes can take advantageof favorable environments
with short generation/ intervals relative with other
nematodes (Farooq et al.; 2012; Ali et al., 2023).

In addition, it is also reported that a regional variation
in the various species of parasites which may be associated
due to climatic conditions, geographical distribution and
host factors require for the development of parasitic
stages. Age, sex, breed of the host, grazing habits, level of
education and economic capacity of the farmers and usage
of anthelmintic drugs are the variety of factors which are
discussed by Ayaz et al. (2013).

In this study, males were found more prone to GIT
parasites as compared to females in sheep and goats.
The results are in agreement with the previous studies
by Ayaz et al. (2013) and Lashari and Tasawar (2011). It
is also reported that male sheep are more susceptible to
gastrointestinal nematodes as compared to female. Similar
results were also reported after puberty by Saddiqi et al.
(2011). It was reported that the difference in the prevalence
of GI nematodes in sheep may be due to the inhibitory

effect of androgen and the stimulatory effect of estrogen
on the immune response. In this study, this could be the
reason for the higher infection of GIT parasite in male as
compared to female in sheep.

Normally, females are more prone to GIT parasites
due to hormonal differences, pregnancy, parturition and
different stress conditions. The present results may be due
to practicing stallfeeding of females during pregnancy,
feed, and animal housing which leads to lesser exposure of
contaminated pasture (Azhar et al., 2023; Ayaz et al., 2013;
Igbal et al., 1993; Khan et al., 2010) have also reported that
female are more prevalent than male. In this study, there
was a random sampling of about four months (January-
April) therefore; the effect of season on the infection rate
of different GIT parasites could not be reported. It is also
suggested that some species of Gl parasite like Ostertagia
spp. grow well in cool and moist conditions (Lateef ef al.,
2005).

It might-be a unique finding that the infection rate
of different GIT parasite was higher in nonpregnant as
compared to pregnant in. The effect of the reproductive
cycle on worm burden in animals has been reported, it
has an important significance. It is also reported that there
is a progressive increase in the egg per gram (EPG) and
number of helminths in the peri and post-parturient period.
It is attributed to various reasons including periparturient
relaxation in immunity (PPRI), seasonal variation, host
factors, activation of hypobiotic larvae parturition stress,
nutritional stress, etc. (Memon et al., 2024; Ayaz et al.,
2013). It was also reported that the prevalence of GIT
nematodes is due to the inhibitory effect of androgen and
the stimulatory effect of estrogen on the immune response
(Khalafalla et al., 2011).

It may be interesting to note that, the protozoal
(Eimeria) infection was higher and gastrointestinal
nematodes infection was lesser in the early age (<6
months) as compared to young (>6months) and adult
age (>1 year) whereas the gastrointestinal nematodes
infections are increasing as the age of animal increases.
The results of my studies are somewhat in agreement with
the previous studies by Khanum and Yeasmin (2015). In
kids and lambs, there was a high prevalence of Eimeira
spp. and it caused diarrhea in early age of small ruminants.
Results revealed that there was a high infection rate of
nematodes in young ones and adults (>6 months to <2
years) as compared to older ones (>2 years), it may be
associated with lesser resistance due to lesser exposure to
different species of helminths as compared to older once
which are high resistance due to more exposure of different
species of helminths. Tasawar et al. (2010), Qamar et al.
(2009) and other researchers have already reported various
species of GIT parasites in relation to the age at various



Risk Factors of Gastrointestinal Parasite and Molecular Characterization of H. contortus 7

parts of the world.

The results of breed-wise prevalence of the GIT
parasite are in agreement to the previous studies by Al-
Shaibani ez al. (2008). The result of the present study shows
that there is an influence of breed on the prevalence of
haemonchosis. He reported that the Kooka breed of sheep
is more susceptible to the GIT parasite as compared to the
Kacchi breed. No systemic work has been done on the
breed wise prevalence of gastrointestinal parasite in small
ruminants up to date in Sindh. The results shown that the
protozoal (Eimeria) infection was reported in all the feeds
whereas the gastrointestinal helminths (GIH) infections
were reported in all the feeds except babul pods (Acacia
nilotica) which may be the interesting findings that, babul
pods (Acacia nilotica) have anthelmintic properties.
Anthelmintic properties of babul (Acacia nilotica) were
reported by Badar et al. (2011).

It was also reported that different extract of Acacia
nilotica has inhibitory effect on the egg-hatching of
nematodes (Kahiya et al., 2003). The protozoal (Eimeria)
infection was reported in all the feeding method whereas
gastrointestinal (GI) helminths infections were reported
higher in all the feeding method as compared to stall-
feeding. These findings suggested that coccidiosis was
reported in all the feeding methods because it is<an
infectious disease; the cyst of Eimeria does not require
any significant development outside the host whereas
GI helminths require development outside the host
(Chikwanda et al., 2013). It was reported that due to
practicing stall-feeding of females during pregnancy,
feed, and animal housing which led to lesser exposure of
contaminated pasture and having lesser EPG (Ayaz et al.,
2013; Abbasi et al., 2020).

Molecular characterization is an essential tool, which
is mainly used for the confirmation of different species
of nematodes and phylogenetic investigation. It gives us
information about variations in genetics, understanding
transmission patterns, spread of the drug resistance gene
of H. contortus within or among the population and
give us information to propose a strategy to control the
internal parasite effectively (Gasser et al., 2008). ITS-2
is most commonly used for the identification of cestodes,
trematodes and nematodes (Kralova-Hromadova et al.,
2012). Up to fifteen sequences of various genotype of H.
contortus ITS-2 gene such as MT568606.1, MT568605.1,
MH481595.1, MH481594.1, MT294437.1, MT294436.1,
MT294435.1, MF784941.1, MF784940.1, LC368069.1,
KJ724344.1, LC368068.1, LC368079.1, LC368065.1 and
KJ724343.1 were found by using the DNA amplification
and sequencing (HcITSTJ) (Hussain ef al., 2014; Khanal,
2018; Suchawan et al., 2020).

The present study showed that the molecular analysis

of the internal transcribed spacer 2 gene of H. contortus
produces a sequence of 248bp for each sample analyzed.
Similar results were also identified in Pakistan (Hussain
et al., 2014). The GC content of H. contortus 1TS-2 was
ranging from 33.6-33.9%. The results are agreement to
the previous studies in which the GC content was ranging
from 32.5-33.8% (Dey et al., 2019). The alignment
obtained sequence was compare with fifteen different
(already identified) genotypes present in GeneBank, which
showed 100% homology with the sheep MT568606.1,
MT568605.1 and MH481594.1 genotype of Myanmar
(Burman and Ktistakis) and Ghana, respectively. The
molecular characterization of H. contortus was the first
time identified to recognize the genotype of prevalent
H. contortus in small ruminants. The DNA sequencing
of H. contortus internal transcribed spacer tandojam
(HcITSTJ) was analyzed and the results of the present
study showed, that the prevalent H. contortus is sheep
strain with accession number (MT568606.1, MT568605.1,
MH481595.1) (Squire et al., 2018).

CONCLUSION

It is concluded that, gastrointestinal parasitic
infection is endemic in Tandojam and its adjoining
village in small ruminants. However, it is suggested that
small-holder farmer should improve their management
by strategic use of anthelmintic drugs, improving feed,
feeding method and housing system of small ruminants
to control the gastrointestinal parasites infections in small
ruminants. Based on our findings it is also suggested that
the anthelmintic potential of babul pods needs to be further
explored.
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