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Abstract
This communication reports the prevalence of Haemonchus contortus in Black Bengal goats and pathological changes

of abomasum in the infected goats. During the period under report, a total of 330 abomasal samples were collected. The
overall prevalence as well as intensity of H. contortus infection in terms of mean worm burden was 68.48% and 44.67,
respectively. The prevalence and intensity were highest during the monsoon season. The uninfected abomasums showed
more or less normal histological architecture. The infected abomasums exhibited necrosis and desquamation of mucosal
glands. Infiltration of eosinophils and polymorphonuclear cells was also noticed in the mucosal layer. There were oedematic
changes and mild proliferation of mucosa and submucosa of infected abomasums. From histopathological changes, we
conclude that the infection was chronic, and this type of systematic study is a pre-requisite for formulating control
measures against haemonchosis in small ruminants.
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Highlights
 Prevalence of Haemonchus contortus was 68.48% in Black Bengal goats.
 The highest prevalence as well as intensity of infection was recorded in the monsoon.
 Infection was chronic in nature.
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INTRODUCTION
India is an agrarian country, where 80

percent of landholders are small and marginal
farmers, and therefore, livestock rearing is an
essential aspect of their livelihood (Anon,
2010). Goat husbandry has distinct economic
and managerial advantages over other livestock
species due to its reduced initial investment
requirement, low input requirement, higher
prolificacy, early sexual maturity and ease of
sale (Kumar and Pant, 2003). In West Bengal,
the Black Bengal goats produce high-quality
meat and skin, and are famous for their high
prolificacy rate (Islam et al., 2016), and in a
word, it is used as multipurpose animal. There
are numerous factors that restrict the viability
and profitability of goat farming in our country.

Among these, parasitic gastroenteritis, primarily
caused by worms, is the most significant
impediment to optimal output. Gastrointestinal
nematodes cause enormous economic losses
due to illness, death, and weight loss (Jas et al.,
2007; Jas and Ghosh, 2009; Jas et al., 2017a).
Haemonchus contortus  is the predominant
gastrointestinal parasite infecting sheep and
goats of India including West Bengal (Laha
et al., 2013; Brahma et al., 2015; Jas et al.,
2017b, 2020). Haemonchus contortus  is a
voracious bloodsucker that leads to anaemia in
goats (Perry et al., 2002). The migratory activity
of the adult stage and fourth larval stage cause
haemorrhage in the wall of abomasum (Ijaz
et al., 2009). Sheep infected with H. contortus
showed significant haemorrhages in the mucosa
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and sub-mucosa of abomasum with
degeneration of abomasal epithelial cells
(Ahmed et al. , 2007). Many authors from
different parts of the world reported the
prevalence of H. contortus in small ruminants
(Raza et al., 2009; Dagnachew et al., 2011;
Sharma and Ganguly, 2016; Sultan et al., 2016;
El-Ashram et al., 2017; Brik et al., 2019).

Most of the prevalence studies on H.
contortus were based on coproscopy by finding
eggs or larvae in the faecal sample of small
ruminants. Prevalence of H. contortus based
on coproculture and harvesting of infective
larvae were recorded earlier by many workers
(Brahma et al., 2015, 2018; Jas et al., 2017b,
2020) from the Department of Veterinary
Parasitology, West Bengal University of Animal
& Fishery Sciences, Kolkata. Therefore, the
present study was designed to record the
prevalence of H. Contortus in slaughtered
Black Bengal goats of North 24 Parganas, West
Bengal and also to observe the histopathological
alterations in the abomasums of infected goats.

MATERIALS AND METHODS
Study area and duration: Three villages under
the block Rajarhat of North 24 Parganas in West
Bengal were selected for the present study.
Abomasums of the slaughtered Black Bengal
goats were collected from the local butcher’s
shop of the selected villages. The study was
continued from March 2021 to January 2022.
All three seasons were covered during the study
period.

Collection and examination of abomasum for
the presence of H. contortus: Thirty (30)
abomasums were collected monthly from the
local butcher’s shop of the villages under
Rajarhat block in North 24 Parganas for eleven
months (from March 2021 to January 2022).
Abomasums with all its contents obtained from
the slaughtered goats were brought to the
departmental laboratory by putting tight knots
at both cut ends. In the laboratory,  the
abomasums were dissected with the help of
surgical scissors, and the abomasal contents

were taken in a dissection tray. After washing
in tap water, both the abomasums and its
contents were examined thoroughly for the
presence of H. contortus. The worms were
manually picked up by forceps and collected
in normal saline solution (Jas et al., 2016).
Haemonchus contortus  were identified
morphologically using the keys (Soulsby,
1982), and also the number of worms was
counted to determine the mean worm burden.

Histopathological examination of infected
and uninfected abomasums of Black Bengal
goats: For histopathological studies,
abomasums of slaughtered Black Bengal goats
infected with H. contortus only were considered
as infected, and abomasums without any worm
infection were considered as control group.
Tissue sections for histopathological
examination were prepared from five infected
as well as five control abomasums from Black
Bengal goats following the standard method
described by Lillie and Fullmer (1976). The
tissue blocks were paraffin-embedded in
accordance with standard procedure (Culling,
1974). Thin sections (4-5) were cut with a rotary
microtome and stained with the standard Harris
Haematoxylin and Eosin stain (Luna, 1968).
Then the infected as well as uninfected
abomasal sections were examined
microscopically both in low power and high
power.

RESULTS
Prevalence of Haemonchus contortus in Black
Bengal goats: A total of 330 abomasums of
Black Bengal goats slaughtered at the local
abattoir of North 24 Parganas were examined
during the study period to detect the prevalence
of Haemonchus contortus .  About 226
abomasums were found to be infected with H.
contortus, indicating the overall prevalence of
H. contortus was 68.48% in Black Bengal goats
of West Bengal (Table 1). The highest
prevalence of H. contortus was recorded during
monsoon months (78.75%), and the lowest
(60.00%) prevalence was observed during the
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summer months. The mean worm burden of H.
contortus was 44.67 during the study period.
The highest burden of worm was recorded
during monsoon (72), followed by winter (35),
and the lowest worm burden (30) was noted
during the summer season (Table 1).

Histopathological observations: In the
infected abomasums, the worms were found to
be attached to the abomasal mucosa (Fig. 1).
In some of the infected goats, the abomasal
mucosa showed slight haemorrhagic lesions.
The abomasal tissue of uninfected goat showed
normal histological architecture (Fig. 2). All the
four layers of abomasums viz., serosa, mucosa
(epithelial layer and lamina propria), submucosa
and tunica muscularis of uninfected goats
exhibited more or less similar and normal
histological structure.

In the abomasal tissue of two goats infected
with H. Contortus,  the glands were
degenerated, and some of these were
desquamated towards the lumen (Fig.  3).
Epithelial cells within the glands were more
eosinophilic and necrosed. Gastric pits were
occasionally filled with cellular debris.
Remnants of the parasite were found at the tips
of the mucosal surface. Oedematic changes
were noted in between glands in the deeper
layer. Infiltrations of polymorphonuclear cells
around the necrosed area were noted. Mild
proliferative changes were evident in the
mucosa muscularis layer. Blood vessels and
lymphatics were mildly dilated, and unilocular
adipose tissues were evident in the submucosal
layer (Fig. 3).

Severe infiltration of inflammatory cells was
observed in the mucosal layer, and most of the

Table 1. Prevalence and intensity of infection of H. contortus in abomasums of slaughtered goats
   Season No. of abomasa No. of infected Prevalence (%) Mean worm

examined abomasa burden
Summer 120 72 60.00 30
Monsoon 120 94 78.75 72
Winter 90 60 66.67 35
Overall 330 226 68.48 44.67

gastric glands were atrophied in another two
infected goats (Fig. 4). The epithelial cell of the
glands had severe irreversible changes. Some
cells within glands became more eosinophilic
and exuviated into the lumen of the gland. It
was difficult to appreciate gastric pits. The
epithelia on the surface were necrotic,
disorganised, and incompletely incrusted.
Necrotic and degenerative changes were noted
along with a moderate amount of oedematic
fluid both in the mucosal and submucosal
stratum or layer. Stomal abundance extends
upward from the muscularis mucosa among
gastric glands with occasional displacement of
gastric glands. Adipose cells were found to be
strewn about in the submucosal area.

Oedema, desquamation, necrosis and
severe infiltration of polymorphonuclear cells
were observed in the mucosal part of one
infected goat (Fig. 5). There were cirrhotic
changes as most of the glands were replaced
with infiltration. Remaining glands appeared to
be highly active as these were distended
longitudinally towards the lumen of the
abomasum. Gastric pits were perceived within
this area. Occasional smooth muscle fibres
extend upward from the muscularis mucosa to
surround gastric glands. Mild proliferative
response in the submucosal area was
appreciated. The muscularis mucosa was found
to be hyperplastic in nature and formed the
outermost layer of the mucosa. The elastic fibres
in this layer were clearly visible. The blood
vessels and lymphatic were found to be dilated.
Voluminously adipose tissues were witnessed,
which were tending to be coalesced in the
submucosa. Section of adult parasite was found
on the mucosal layer (Fig. 5).
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DISCUSSION
The prevalence of H. contortus was quite

high (68.48%) all-round the year as revealed
by the presence of H. contortus worm in the
abomasum of slaughtered Black Bengal goats.
Haemonchus contortus was the predominant
nematode parasite of small ruminants in India
(Kumar et al., 2008; Singh et al., 2017) as well
as in West Bengal (Jas et al., 2017b). The
agroclimatic condition of West Bengal favours
the development and translation of free-living
larvae of H. contortus in the environment (Jas
et al., 2017b). The climatic condition of West
Bengal and the rearing practice i.e., semi-
intensive system of rearing followed by the
farmer are the reasons for high prevalence of
H. contortus in Black Bengal goats in the
present study. The prevalence as well as mean
worm burden was the highest during monsoon
season. This was in agreement with the findings
of Laha et al. (2001). The relative humidity,
rainfall and daily maximum and minimum
temperature of West Bengal during monsoon
are most favourable for development and
survival of H. contortus larvae in the
environment (Jas et al.,  2017b) leading to
highest prevalence and worm burden in
abomasums of slaughtered Black Bengal goats.
Besides, availability of lustre green grasses
during monsoon also favours the higher
transmission of infective larvae to the ruminant
resulting highest prevalence and intensity of
infection. Prevalence as well as mean worm
burden of H. contortus was lower in summer
and winter compared to monsoon season. High
temperature and low humidity during summer
and low temperature and low relative humidity
during the winter season might be responsible
for low prevalence and intensity of H. contortus
worms in the abomasums of Black Bengal goats
slaughtered at the local abattoir of North 24
Pargana in West Bengal.

Degeneration of mucosal glands, oedema,
necrosis and severe infiltration of inflammatory
cells particularly eosinophils were observed in
the abomasal tissue of goats infected with H.
contortus.  Eosinophilic infiltration in the

infected abomasal mucosa was also reported
by many authors from different parts of the
world (Nayebzadeh et al., 2005; Tehrani et al.,
2012; Mannan et al., 2017). In vitro studies had
shown that a number of ovine gastrointestinal
nematode parasites secrete factors that enhanced
infiltration/migration of eosinophils (Wildblood
et al., 2005), and in haemonchosis eosinophils
had been considered as the important
component of cellular immunity against H.
contortus (Balic et al., 2000). Infiltration of
eosinophils to mucous glands and necrosis as
observed in the present study were also reported
earlier by Tehrani et al. (2012).

The mucosal glands in the infected
abomasum became degenerated, necrosed and
in some cases, it became cirrhotic due to
infiltration of fibroblast cells. Desquamation and
necrosis of mucosal glands might be due to
continuous irritating and blood-sucking activity
of both adult and immature H. contortus
(Saminathan et al. ,  2015). Infiltration of
polymorphonuclear cells in the mucosa as
observed in the present study was in agreement
with Nayebzadeh et al. (2005) who reported
proliferation of macrophages and infiltration of
lymphocytes and eosinophils around the adult
parasites. Thickening of mucosa due to
hyperplasia of mucous cells was reported by
Saminathan et al. (2015) and Mannan et al.
(2017). Mild proliferative response in the
mucosal and submucosal layer along with the
hyperplastic nature of muscularis mucosa was
also observed in the present study.

Blood vessels and lymphatics were mildly
dilated in the mucosal layer and oedematic
changes were also observed in the mucosa and
submucosa and also in between glands in the
deeper layer. Oedematic changes might be due
to hypoproteinaemia which is a common feature
in chronic haemonchosis (El-Ashram et al. ,
2017). There was also severe infiltration of
polymorphonuclear cells which led to increase
the gap between the endothelial cells in the small
venules of abomasal mucosa resulting into
leakage of protein molecules which might be
responsible for oedematic changes in the present
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study. In the present study, sections of adult
parasites were seen in the mucosal part of the
abomasum. Therefore, cellular immune response
including infiltration of inflammatory cells as
well as polymorphonuclear cells was seen in the
mucosal layer of the abomasum of infected goat.

Haemonchus contortus ,  the most
pathogenic nematode of small ruminants was
prevalent all-round the year in Black Bengal
goats. The prevalence of H. contortus was quite
high in Black Bengal goats.  The
histopathological changes in the abomasums of
infected goats revealed the chronic nature of
infection but in terms of severity it was also

quite noticeable. The results obtained in the
present study could be considered for strategic
worm control programme in small ruminants
of North 24 Parganas, West Bengal, India.
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