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ABSTRACT

This study was conducted to investigate the distribution of gastrointestinal (GI) parasites and their control in sheep and
goats of the three villages of Faisalabad, Pakistan. Faecal samples (n=347 each) were analyzed through McMaster egg
counting technique. The comparative efficacy of the oral formulations of ivermectin (KEPROMAC ORAL® Holland)
and levamisole (Nilverm® Pakistan) was evaluated at the recommended doses. Faecal samples were obtained directly
from the recta at 1%, 7, 14" and 21* day after treatment. The overall prevalence of the GI parasites was 81.27% in sheep
and 54.47% in goats. Intrinsic determinants like age, sex and breed were found significantly (P<0.05) associated. Among
various husbandry practices; grazing, hygienic conditions, housing systems, floor pattern and animal keeping system
have shown significant effects (P<0.05). The post treatment Faecal Egg Count Reduction Test (FECRT) indicated
reduction of eggs up to day 14 followed by increase at 21 day in both species. The efficacy of ivermectin was higher as
compared to levamisole-treated group. However, the treated groups indicated significant reduction as compared to un-
treated control. The study provided the better choice of drug for preventive and/or therapeutic management of GI
parasitism in sheep and goat populations of the selected villages of Faisalabad district, Punjab, Pakistan.
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INTRODUCTION (Elemo and Geresu, 2017), $ 46 million in South Africa
(Jeremiah and Banwo, 2019) and $ 103 million in India

Sheep and goats are playing an important role in (Prakash et al., 2018).

uplifting the Pakistan’s economy in terms of value In Pakistan, it has been observed that the
addition in the gross domestic product of Pakistan. Small treatment cost of haemonchosis was of worth Rs. 25
ruminants are greatly affected by Gastrointestinal (GI) million/ annum. Moreover, due to decreased milk yield
parasites particularly helminths (Seving et al.,, 2004); (134062.39 million/ annum), weight gain (40 million/
broadly classified as into orders Nematoda, Trematoda annum) and in terms of mortality (142902 million/
and Cestoda. They affect the health of animals badly thus annually) losses have been observed (Qamar et al., 2011;
causing huge economic losses. Helminths harm the Qasim et al., 2016; Ahmad ez al., 2020). GI parasites
animals by affecting at subclinical and clinical levels reduce the profitability up to 15% and cause weight
(Ng’ang’a ef al., 2004; Khan et al., 2017). Haemonchosis losses up to 50% in Pakistan and these parasites cause
and fasciolosis are the major diseases which cause lower quality wool and meat in sheep and goat industry
voluminous economic losses on the basis of reproductive which causes huge economic losses estimated around
inefficiency, decreased weight and mortality (Igbal et al., 19.7 M and 31.4M per year due to lower quality wool and
2007; Khan et al., 2010 2011; 2013; Rizwan et al., 2016; ~ meat production in Faisalabad (Hussain, 1985).

Ahmad et al., 2017). Former is responsible for 26 M US$ A number of diverse methods are being used to
annually losses in sheep and goat industry in Kenya while control helminths in sheep and goats; including
later resulted into 48.8 M Ethiopian Birr losses per year biological, management, immunological and chemical
in Ethiopian highlands (Mukhebi ef al., 1985; Ngategize =~ Methods. Amongst these, the chemical control has
et al., 1993). The economic losses due to haemonchosis remained a corner-stone around the globe because of its
in terms of productive and reproductive inefficiency have convenience; this method is cheap, simple and easy to
been reported worldwide including $ 436 million in handle and provides both prophylactic and therapeutic

Australia (Emery et al., 2016), $ 26 million in Kenya cover against helminths (Hussain er al., 2011).
Nevertheless, anthelmintics created a problem of
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resistance of helminths globally against themselves due
to their prophylactic use (Jackson and Miller, 2006). Due
to emergence of anthelmintic resistance and availability
of handful of anthelmintic compounds, the mass
preventive therapeutic approaches are not gaining
significance (Tinkler, 2020). In Pakistan, helminths are
being treated by different broad-spectrum anthelmintics
like levemisole and ivermectin (Zaman et al., 2017).
Levamisole is used orally while ivermectin is in
injectable form. Moreover, ivermectin is usually
considered more effective against ectoparasites. They
develop resistance against anthelmintics, if they are used
over and over again. Moreover, ivermectin has usually
been considered more effective against ectoparasites and
no use of oral ivermectin has been observed against GI
parasites in Pakistan (Ahmad et al., 2020). In this study,
the prevalence of GI parasites and in vivo comparative
efficacies of oral ivermectin and levamisole have been
observed for the first time in the three villages of selected
study district. The study will help in adding up the data
regarding prevalence of GI parasites and development of
anthemintic resistance in existing bank of knowledge.
Moreover, it will help the field veterinarians in updating
their treatment regime against GI parasites.

MATERIALS AND METHODS

Study Area: This study was carried out in sheep and goat
populations of the three villages viz; 227 Chadhar, 227
Karar wala and 209 RB of Faisalabad, Punjab, Pakistan.
The district Faisalabad is situated between latitude
30°31.5 North and 73°74 east, about 184 meters above
the sea level, covering the area of 1,230 km?. The district
is surrounded by the cities of Chiniot, Jhang, Okara,
Sahiwal, Sheikhupura and Gojra. There are five Tehsils
(administrative sub-divisions) in Faisalabad district
including Sadar, Samundri, Jaranwala, Chak Jhumra and
Tandlianwala.

Questionnaire-Based Passive Surveillance: A pre-
designed questionnaire containing open and closed ended
questions was developed for the passive surveillance of
GI parasitic infection of goat and sheep population.
Information about the goat and sheep breeds including
age, sex, housing system, feeding system and watering
system was recorded. Formal and informal testing
procedures were used to test the questionnaire as
suggested by Thrusfield et al. (2018). Livestock and
Dairy Development Department, Punjab (L&DD)
determined the outbreak of GI parasitic infection in these
three villages of district Faisalabad, Pakistan. Sheep and
goats (n=347) each in these villages were selected.
Sampling was done through convenient sampling method
(Thrusfield et al., 2018) from the sheep and goats that
approached the veterinary camps organized by the L&DD
in collaboration with the Department of Parasitology,
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Faculty of Veterinary Science, University of Agriculture,
Faisalabad (UAF), Punjab, Pakistan.

Faecal examination: Faecal samples of sheep and goats
were collected directly from the recta and stored in
plastic bottles labeled with all the necessary information.
They were carried in refrigerated vials to the Department
of Parasitology, UAF for further processing and
examination. The quantitative faecal examination was
done using McMaster egg counting technique and eggs
per gram of faeces were determined. Briefly, three grams
of the faecal material was mixed in 42mL of water. After
mixing, the suspension was sieved (through 0.15 mm
aperture) and centrifuged the filtrate at 300 xg for two
minutes. After centrifugation, the sediment was separated
and tube was refilled with the saturated salt solution
(NaCl). After mixing of sediment with salt solution, the
chambers of McMaster were filled and observed for the
counting of eggs. The eggs of different parasites were
also identified on the basis of their morphology (Soulsby,
1982).

Faecal Egg Count Reduction Test (FECRT): Total
animals (sheep and goats each) were virtually divided
into three equal sub groups (A, B, and C) as per
randomized complete block design. Sub group A was
administered with the oral ivermectin (Kepromac Oral®
Holland) with the dose rate of 0.2 mg/kg, group B was
orally administered with the levamisole (Nilverm®
Pakistan) with the dose rate of Smg/kg and group C was
kept as an untreated control group. Faecal samples of
these selected animals were extracted after treatment.
Faecal egg counts were performed at 1%, 7%, 14% and 21%
days after application of the anthelmintics to determine
their comparative efficacy as per the formula given
earlier by Ali (2001). The trials were conducted as per the
guidelines given by the the World Associateion for the
Advancement of Veteirnary Parasitology (WAAVP)
(Coles et al., 1992).

Statistical analyses: Prevalence of GI parasites in sheep
and goats and comparative efficacy of different
anthelmintics was analyzed by chi-square and ANOVA
respectively at 95% confidence level (Schork and
Remington, 2010). The statistical analysis was performed
using SAS software package (SAS, 2010).

RESULTS

Overall prevalence of the GI parasitism in small
ruminant populations of the selective villages of
Faisalabad was found as 67.87 % (471/694). Among the
different species screened, GI parasitism was found
significantly higher (P<0.05; OR=1.94) in the sheep
81.27% (282/347) than goats 54.47% (189/347).
Nematodes were found significantly higher (P<0.05) as
compared to other GI parasites in both sheep and goats.
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In case of breeds of sheep, highest prevalence was found
in Kajli followed in order by Thalli and Lohi showing
significant association (P<0.05; OR=2.41) between GI
parasites prevalence and breed of sheep. Among goat
breeds, highest prevalence was found in non-descript
breed (OR=3.06) followed in order by Beetal and Teddy
(2.85). A significant association (P<0.05) was observed
between prevalence of GI helminths and study breeds of
goat.

Higher prevalence of GI parasites was found in
young animals (P<0.05) than adults. Each breed of sheep
and goats had higher (P<0.05; OR=1.54) GI parasitic
occurrence in youngstock than adults. Results are
significantly associated In case of gender of the sheep
and goats, higher prevalence was found in females than
males in all the study breeds. Results are significantly
associated (P<0.05; OR=1.47) between prevalence of GI
parasites and gender of the study breeds.

Sheep and goat populations of district
Faisalabad are offered with the two types of feeding viz,
grazing on the fields and stall feeding at the farm or
house. We observed higher prevalence of GI parasites in
grazing animals followed by stall-fed (P<0.05; OR=1.49).
There were different hygienic conditions in different
farms/ herds/ households where small ruminants were
kept. Prevalence of GI helminths was significantly higher
(P<0.05; OR=3.02) in poor and fair hygienic conditions
(P< 0.05; OR=2.40) as compared to good hygienic
conditions. In study villages of Faisalabad, open, semi-
closed and closed systems of housing are usually adopted
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for rearing of the small ruminants. GI parasitism was
significantly higher (P<0.05; OR=2.89) in open and semi-
closed (P<0.05; OR=2.41) as compared to closed housing
system in sheep and goats as revealed.

In the study area, the three types of floor
patterns viz; cemented, un-cemented and partially-
cemented were reported to be used for rearing of small
ruminants. Higher prevalence was found in animals kept
on un-cemented floor (P<0.05; OR=3.63) and partially-
cemented floor (P<0.05; OR=2.68) as compared to
animals houses of cemented floors. In study area,
different watering systems were used for watering of
small ruminants. They were watered by canal, tape and
ponds. The results showed no significant association (P>
0.05; OR=1.09) in both sheep and goat. Two levels of the
animal keeping were studied viz; open-placed animals
and tethered animals. As far as the association of animal
keeping with the prevalence of GI helminths is
concerned, higher prevalence was found in open placed
animals as compared to rope tied animals. Results are
significantly associated (P<0.05; OR=1.64) between
prevalence of GI parasites and animal keeping.

Both oral ivermectin and levamisol showed
significant effects against GI parasites. However, oral
ivermectin showed better anthelmintic efficacy against GI
parasites at all days of treatment than levamisol. Fig. 1
represents the comparative efficacy of oral ivermectin
and levamisol as compared to untreated control in sheep
and goat populations of study area.
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Figure 1. Comparative efficacy of oral ivermectin and levamisole in sheep and goat population of selected villages

of Sadar, Faisalabad, Pakistan.
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DISCUSSION

Anthelmintic resistance has coined its worth in
the parasite control program due to natural process of
selection of resistant parasites in around a decade’s
period (Kehler, 2001; Gilleard and Beech, 2007). Hence,
periodic monitoring of the efficacy of various
anthelmintic compounds is required in order to provide
an effective control strategy to the livestock farmers and
small ruminant herdsmen to get optimum productivity
and avoid wastage of resources in Pakistan (Jabbar ef al.,
2008) as well as other parts of the world (Thler, 2010;
Shalaby, 2013; Zanzani et al., 2014; Lambertz et al.,
2019). Due to lack of awareness and increased ratio of
quackery lead to inappropriate use of drugs which in turn
resulted in development of resistance along with residual
effects in milk, meat and other by-products (Tsiboukis et
al., 2013). Among various alternative strategies, use of
various pharmacokinetic-based approaches with an
objective of increasing the parasitic exposure (Lanusse et
al.,, 2018), various combinations of drugs, using
alternative approaches (bioactive compounds) like
tannins (Igbal et al., 2007), ethnobotanicals (Hussain et
al., 2008; 2011), phytotherapeutic approaches (Razzaq et
al., 2019), and mineral supplementation strategies
(Qudoos et al., 2017; Rizwan et al., 2019; Ahmad et al.,
2020) have been adapted as useful tools to attain
sustainability in parasitic control.

The present study determines the distribution of
GI parasites among sheep and goat populations of
selective villages of district Faisalabad. Reported species
of helminths in current study are previously reported by
Siddiqi and Ashraf (1980), Mohiuddin et al. (1984),
Khan et al. (1989), Raza et al. (2007; 2014), Farooq et al.
(2012), and Nabi et al. (2014) from different parts of
Pakistan and Pandey ef al. (1994), Mohanta et al. (2007),
Lone et al. (2012), Elshahawy et al. (2014), Emery et al.
(2016) and Mork et al. (2019) reported worldwide.
However, these workers have also described some other
helminths in addition to those documented in the current
study. Variations also occur in the rate of prevalence of
changed helminths in different regions. Such a regional
variation in the record of numerous species has been
extensively reported. A variety of factors like breed of the
host, age, grazing habits, economic capacity of the
farmers, level of education, sex, anthelmintic used and
standard of management (Komoin et al., 1999; Ouattara
and Dorchies, 2001) can influence the existence of
helminths species (Ahmad et al., 2020).

Similar results of nematodal infection have also
been reported by Opara et al. (2005), Raza et al. (2007),
and Zeryehun (2012) from different parts of world. In an
autopsy of a dead Anatolian wild sheep, a bunch of
helminthes including Thysaniezia ovilla from cestodes,
Coenurus cerebralis and Cysticercus taenuicollis from
larvae cestode, Cystocaulus ocreatus, Marshallagia (M.)
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marchalli, Ostertagia (O.) circumcincta, O. occidentalis,
Nematodirus sp., Chabertia ovina from nematodes were
found and reported for the first time by Seving et al.
(2004). Other helminths identified from the faecal
examination of other animals in the herd included eggs of
Trichostrongylus sp., Nematodirus sp., M. marshalli, and
Trichuris sp.; larvae of  Dictyocaulus filaria and
Cystocaulus ocreatus; and oocysts of Eimeria sp. In a
recent investigation in Chakwal district, GI parasitic
fauna of the grazing sheep included H. contortus, O.
trifurcata,  Trichostrongylus  spp.,  Strongyloides
papillosus, M. marshalli, Avitellina centripunctata,
Fasciola (F.) gigantica and F. hepatica (Qudoos et al.,
2017), In Sialkot district, the GI parasites included: F.
hepatica, F. gigantica, H. contortus, Eimeria crandallis,
Trichostrongylus sp. (Rizwan et al, 2017; 2019),
Gongylonema  pulchrum (Rizwan et al, 2017),
Oesophagostomum sp., Trichuris ovis, Strongyloides sp.
Cryptosporidium sp. (Rizwan et al, 2019). In two
ecologies viz; Ziarat, Baluchistan and Talagang, Punjab, a
recent investigation revealed distribution of Haemonchus,
Trichuris, Strongyloides and Trichostrongylus parasites
among the sheep and goat population (Razzaq et al,
2019). The moderate prevalence of trematodes in sheep
and goats in the present study may be attributed to the
low frequency of intermediate hosts. Also, the fasciolosis
mainly belongs to marshy areas of the country i.e. near
the rivers and canals. Present study area has not swampy
environment which leads to low prevalence of trematodes
as compared to nematodes. The low prevalence of
cestodes in goats was due to adequate non-availability of
intermediate host (Soulsby, 1982; Elemo and Geresu,
2017). This may also be due to the climatic conditions in
the study area.

In the same study district, different results were
recorded by Khan (1985). It was concluded that 54.4 %
goats were infected with GI helminths and the highest
prevalence were in the month of August. Pal and Qayyum
(1992) reported that kaghani breed of goat is more
susceptible to GI helminths as compared to other local
breeds of goats. Raza et al. (2007) reported 52% of the
goats are infected with GI helminths in Southern Punjab,
Pakistan. Asif et al. (2008) found 63.70% rate of
infection of the GI parasites in sheep population of
Rawalpindi and Islamabad and in the same area Gadahi et
al. (2009) report that 66.45% of the small ruminants are
infected GI parasites. Over all 39% prevalence was
recorded by Farooq et al. (2012) in the desert of
Cholistan but in the same area Raza et al. (2014) reported
78.2% sheep population was infected with GI helminths.
This great variation in results may be due to climatic
changes in the area. Mehmood et al. (2013) reported that
the overall prevalence of GI helminths in sheep and goat
population of Lahore was 67.08%. Recently, GI
parasitism in the grazing sheep has been reported as
32.6% and 32.81% in Sialkot district (Rizwan et al.,
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2017;2019) and 42.44% in Multan district (Ahmad et al.,
2020).

Sheep and goat raising methods may play
crucial role in high nematode infection in the present
study among the small ruminants. Pastures/fields are
important source of nematodes infective third stage
larvae and sheep and goats may become highly infective
by grazing these pastures. Other contributing factor in
high nematode prevalence as compared to trematods and
cestodes may the development of anthelmintic resistance
(Emery et al., 2016). Other thing is that most of the
nematodes possess direct life cycle i.e. no involvement of
intermediate host definitely ensures the high prevalence
of nematodes (Gulland and Fox, 1992; Mork et al.,
2019). The environment of the study area is favorable for
the optimum development and survival of infective larval
stages of the nematodes.

Influence of gender on the prevalence of GI
helminths is quite controversial as some researchers
report higher prevalence in female animals and some
reported that male animals have more rate of infection in
sheep and goats. Previously, Pal and Qayyum (1992)
reported higher prevalence in female (89.94%) as
compared to male goats (78.57%). So the results of
current study are in line with Pal and Qayyum (1992)
investigations. Raza et al. (2007) also reported the same
results as female sheep have high rate of infection as
compared to male animals. Nabi et al. (2014) reported
different result as he concluded that male animals
(46.66%) have more rate of infection to nematodes as
compared to female animals (34.66%). Raza et al. (2014)
and Qasim ef al. (2016) also reported that male animals
(81.10%) have more rate of infection to nematodes as
compared to female animals (77.30%).

Raza et al. (2007) reported that young goats
have high rate of infection as compared to adults. Also,
higher prevalence in young and immature goats (48%) as
compared to adults (26%) is reported by Nabi et al.
(2014) in district Swat. The lower age groups of animals
found to be more infected with GI helminth parasites in
sheep and goats is because of the high susceptibility and
low resistance in young animals (Sheikh et al., 2016).
Hence, age and immunity level of the host both play
important role in the onset of parasitic infection. The
decreased burden of parasites or parasitemia in adults
shows that the immunity has been developed due to
consistent exposure of the host to parasitic infection
(Jeremiah and Banwo, 2019). As the animals or the host
passes specific age (one year in animals) it become
resistant to most of parasitic infections while, some of the
parasites requires continuous exposure to maintain their
resistant level in the body of the host (Vlassoff et al.,
2001). Other extrinsic factors such as feeding system,
floor pattern, animal keeping and housing system greatly
influence the prevalence of GI helminthiasis in sheep and
goats. Current study revealed that animal facing grazing,
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open housing and un-cemented floor pattern have more
rate of infection as compared to stall feeding, semi close
housing and cemented floor pattern, respectively (Emery
etal., 2016).

Body weight gain was not influenced by these
administered anthelmintics in the present study. A normal
weight gain trend was observed. Some previous studies
revealed a significant gaining of body weight by sheep
and goats after administration of anthelmintics (Zajac et
al., 1992; Umur ef al., 1993; Hannan et al., 2001; Islam
et al., 2003). This difference in weight gain might be due
to size of observational periods. The present study was
part of an ongoing campaign of the Livestock and Dairy
Development Department and was limited to post
treatment observational time period of not more than 21
days.

There are five altered chemical groups which are
being used in broad-spectrum anthelmintics viz;
imidazothiazoles, benzimidazoles, macrocyclic lactones
and spiroindoles. Benzimidazoles contain thiabendazole,
fenbendazole, albendazole, oxfendazole and
probenzimedazole which are precursors of new broad-
spectrum antiparasitics. Much effectiveness is shown by
these compounds against numerous GIT parasites and
larvae. Imadozothiazoles contain morantel, pyrental and
levemisole. These are broad-spectrum anthelmintics with
much efficacy and results. Macrocyclic lactones contain
milbemycin and avermectins which are administered by
injection or pour-on method. These are extremely
effective against larva and adults of endoparasites
(Ratnaparhki et al., 1992).

Effectiveness of ivermectin against GI parasites
resembled with the results of previous studies (Kashai et
al., 1984; Gupta et al., 1989; Ratnaparhki ef al., 1992 and
Mahbub, 1996). That study has shown 89.5%-100%
effectiveness against endoparasites in sheep and goats in
different regions of world (Stevenson et al., 2002; Mork
et al., 2019). The efficacy of ivermectin in the present
study has been reported significantly higher (P<0.05) as
compared to levamisole as the infection rate of GI
helminths decreased up to 2% at 14" day of
administration of ivermectin while at the same time the
infection rate was 13% by administration of levamisole.
This shows that the ivermectin is more effective as
compared to levamisole. Number of different factors like
sample size, preparation of drugs, dose rates, route used
for direction of drug and degree of endoparasitic infection
might cause slight deviations of results of the efficiency
of ivermectin (Afaq, 2003; Babar, 2005; Saddiqi, 2005;
Saeed et al., 2007; Qamar et al., 2011; Qasim et al.,
2016; Bibi et al., 2017; Parakash et al., 2018). Though,
efficiency of ivermectin in this study certainly proved no
contrary effects. Oral formulation of ivermectin has not
so for been evaluated which can give a better alternate of
the available formulations for controlling GI parasites in
small ruminant population of the study district. Other
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formulations of ivermectin Endectin, Ivotek, Vermectin
and Wormec are different formulations of different
companies having ivermectin and Nilworm, Nilzan,
Levasel Sol., Levasel Bol., Vernil, Levoton and Nawazan
are different formulation of levamisole (Mahbub, 1996;
Stevenson et al., 2002; Seving et al., 2004) which can be
used in Pakistan for control of GI parasites.

Benzimidazoles have not been found to cause
genetic diversity in H. contortus as determined through
microsatellites-based markers (Chaudhry et al., 2016). In
a recent comparative efficacy trial of various
anthelmintics viz; macrocyclic lactones, benzimidazoles
and other drug combinations against natural infections of
GI helminthes in 8 goat flocks of Italy, FECRT post-
treatment with benzimidazoles showed better results as
compared to macrocyclic lactones, salicylanilide,
imidathiazole and various combinations (Lambertz et al.,
2019). Identified parasites included larvae of
Haemonchus sp., Trichostrongylus sp., and
Teladorsagia sp. In a recent anthelmintic efficacy trial
conducted in the sheep and goat populations, no
resistance has been reported against levamisole,
levamisole-oxfendazole combination and ivermectin
treatment against natural GI parasitic infection in the
selected herds of Baluchistan and Punjab, Pakistan
(Razzaq et al., 2019). Identified parasitic fauna included:
Haemonchus sp., Trichuris sp., Strongyloides sp., and
Trichostrongylus sp. No identification of parasites pre or
post treatment with the study drugs was conducted in our
investigation due to paucity of time and limited
resources.

Conclusions: During the present study, it is concluded
that GI parasitism is among the major threats and primary
constraints to the sheep and goat productivity in
Faisalabad. Among different parasites, nematodes are the
most prevalent helminthes than trematodes and cestodes;
Haemonchus contortus being the main culprit. Current
study revealed that younger animals, females, grazing
system, open housing and un-cemented floor pattern are
positively associated with the rate of helminthosis as
compared to males, stall fed, semi-closed housing and
cemented floor pattern, respectively. Both the treated
groups indicated significant reduction in the faecal egg
counts (FEC) as compared to un-treated control;
however, an oral forumulation of ivermectin provided
significantly higher reduction in FEC than levamisol in
sheep and goat population of the study district.
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