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Abstract

Cystic Echinococcosis (CE) is a zoonotic infection caused by larval (metacestode) stages of cestodes belonging to the genus Echinococcus
and the family Taeniidae. The aim of current study was to determine the availability and organ placement of hydatid cysts in some ruminants
of Pakistan and to study of rostellar hooks morphology of protoscoleces of E. granulosus. A total of 2803 animals comprising 925 sheep, 939
goats and 939 cattle (n=) from both sexes were examined to find out the prevalence of hydatid cysts in different regions of Central Punjab
from January to December 2013. The overall prevalence of hydatidosis was determined as 3.24%, 2.44% and 2.44% in examined sheep, goats
and cattle, respectively. The localization of hydatid cysts in the livers of infected sheep, goats and cattle was found as 1.4%, 1.17% and 1.17%,
respectively while lung localizations were determined as 1.83%, 1.27% and 1.27% in the same order. Among the 33, 25 and 30 examined
hydatid cysts in sheep, goats and cattle, 8 (24.2%), 11 (33.3%), 8 (24.2%), 6 (18.1%); 9 (36%), 9 (36%), 4 (16%), 3 (12%) and 10 (33.3%), 11
(36.6%), 4 (13.3%), 5 (16.6%) were characterized as fertile, sterile, calcified and under-developed, respectively. The total number of hooks on
protoscoleces was 28.68+3.80 (sheep origin), 26.0+2.59 (goat origin) and 27.70+1.11 (cattle origin). In conclusion our investigation revealed
that availability of hydatid cysts is still significantly higher among all examined livestocks.
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Pakistan’in Pencap Eyaletindeki Ciftlik Hayvanlarinda (Sigir,
Koyun ve Keci) Echinococcus granulosus Izolatlarinin Mevcudiyeti,
Kist Karakteristigi ve Cengel Morfolojisi

Ozet

Kistik Ekinokokkozis (KE) Taeniidae ailesinde Echinococcus soyuna bagh sestodlarin larval (metasestod) donemlerinin sebep oldugu zoonotic
bir enfeksiyondur. Bu calismanin amaci, Pakistan'daki bazi ruminantlarda hidatik kistlerin mevcudiyeti ve organ yerlesimini tespit etmek ve E.
granulosus protoskolekslerinin cengel morfolojisini belirlemekti. Ocak - Aralik 2013 tarihleri arasinda Pencap eyaletinin farkl bolgelerindeki
2803 ruminant (925 koyun, 939 keci ve 939 sigir) hidatik kist yayginligini belirlemek icin muayene edilmistir. Hidatidozisin ortalama yayginligi
koyunlarda %3.24, kegilerde %2.44 ve sigirlarda %2.44 olarak belirlenmistir. Organlara gore yayginlik koyun karacigerinde %1.4, akcigerlerinde
%1.83; keci karacigerinde %1.17, akcigerlerinde %1.27 iken sigir karacigerlerinde %1.17 akcigerlerinde %1.27 olarak belirlenmistir. Koyunlarda
muayene edilen 33 hidatik kistin kegilerde ise muayene edilen 25 kistin fertile, steril, kalsifiye ve yeni gelismekte olma durumlari koyunlarda
sirasiyla 8 (%24.2), 11 (%33.3), 8 (%24.2), 6 (%18.1) ve kecilerde sirasiyla 9 (%36), 9 (%36), 4 (%16) ve 3 (%12) olarak belirlenmistir. Sigirlarda
muayene edilen 30 hidatik kistin 10'u (%33.3) fertil, 11'i (%36.6) steril, 4'l (%13.3) kalsifiye ve 5'i (%16.6) de yeni gelismekte olan kist olarak
belirlenmistir. Protoskolekslerdeki toplam ¢engel sayisi koyun kistlerinde 28.40+1.72, kegi kistlerinde 21.0+1.06 ve sigir kistlerinde 27.70+1.11
adet olarak belirlenmistir. Bu calisma ile ¢iftlik hayvanlarindaki hidatik kist mevcudiyetinin halen ylksek oldugu belirlenmistir.

Anahtar sozciikler: Hidatid kist, Protoskoleks, Yayginlik, Sigir, Koyun, Kegi, Pakistan
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INTRODUCTION

Livestock plays a vital role in economic development
and play a major role in the life of farmers in developing
Asian countries. In the Asian region, livestock contributes
a major role to agriculture through draft power, manure,
fuel, and as a fertilizer. Parasitism is a significant problem
affecting livestock in many parts of the world. The low
productivity in livestock sectors is due to the parasitism.
The parasitic infestation is very common in Pakistan and
responsible for about 26.5 million (Pakistani Rupees) costs
annually to livestock sector ™., Hydatidosis is an important
zoonosis and the disease is widespread worldwide 23,
In the developed countries such as in North American
continent this disease is about 1/100.000 but in developing
countries the prevalence was 10% . In the central Asia,
echinococcosis results serious health problems such as
about 466 million people mostly inhabitants and farmers
in Kyrgyzstan, Turkmenistan, Kazakhstan, Tajikistan,
Uzbekistan, Afghanistan, Mangolia, Iran, western China
and Pakistan are under high risk of E. granulosus and
E. multilocularis as well . The strains of E. granulosus
larvae can also be identified by studying an appropriate
principle of protoscolex hook morphology and have been
considered by %2 the rostellar hooks of protoscolex are
positioned in two rows of larger and smaller 34,

The objectives of the current study was to determine
the availability and organ localizations of hydatid cysts in
ruminants of Central Punjab (Sargodha district), Pakistan
and to identify the types of cysts on the basis of fertile, sterile,
calcified and under-developed configurations as well.
Besides, we aimed to study rostellar hooks morphology of
protoscoleces from some livestock E. granulosus isolates.

MATERIALS and METHODS

Location

Sargodha district has a latitude and longitude of 32°
10" north and 72° 40’ east respectively, with an average
temperature in summer is ranging from 25-49°C and in
winter 5-23°C and yearly rainfall of 526 millimeter.

Study Design

The present study was conducted to find out the
prevalence of hydatidosis in goats, sheep and cattle.
The clinical data on sampled animals were collected
from different abattoirs and butcher shops of Central
Punjab (Sargodha), Pakistan. A cross-sectional study was
conducted to find out the occurrence of hydatidosis. The
cysts were collected from infected organs in different
abattoirs and butcher shops. These abattoirs were
visited twice a week in 2013 (January to December) for
the collection of hydatid cysts from lungs and liver of
slaughtered sheep, cattle and goats.

Sample Collection and Laboratory Investigations

Following parameters was carried out in order to
investigation of hydatid cysts: Prevalence of hydatidosis,
organ specificity (lungs and liver) and types of cysts (fertile,
sterile, calcified, under-developed).

Postmortem Examination

During postmortem examinations, detected hydatid
cysts from liverand lungs were collected and distribution of
cysts in different organs was recorded. Hydatid cysts were
carefully detached and individually collected (in organ
basis) into the clean containers for further cyst description.

Cyst Characteristics and Viability

Cysts were incised with a sterile scalpel blade and the
substance (fluid) was poured into the glass Petri dishes
and examined. The existence of protoscoleces either
closes to the germinal layer in the form of brood capsule
or presence in the cyst fluid was considered as indicative
of fertility. Fertile cysts were more subjected to viability
test. A drop of fluid from cyst containing the protoscoleces
were placed on the microscope glass slide and covered
with cover slip and observed for amoeboid like peristaltic
movements with x40 objective. For clear vision, a drop of
0.1% aqueous eosin solution was added to equal volume
of protoscoleces. Sterile hydatid cysts are characterized by
their smooth inner lining, generally with a slight turbidity of
the enclosed fluid and usually calcified cyst that produced
a rough sound feeling upon opening ™. Calcified cysts
were hard and nodular with at least one internal chamber
or had calcified, chalky deposits in the cyst wall. Under-
developed cysts were firm in texture and quite small in
calibrate (1-2 mm), had a little fluid in the cyst wall and
defined germinal layer but no protoscoleces '°.,

Morphology of Protoscoleces

Protoscoleces were mounted in polyvinyl-lactophenol
and sufficient pressure was applied to the cover slip to
flatten but not to damage the hooks. All measurements were
made by single person using a calibrated eye-piece micro-
meter under oil immersion. Three large and small hooks
were individually measured and all the hooks were counted
from each of 6 protoscoleces from each isolate. Morpho-
metric analysis was done as described by Hobbs et al.'3.

Statistical Analysis

The statistical analyses were carried out by using SPSS
(Version 18).

RESULTS

Prevalence of Hydatid Cysts

Among the examined 2803 livestock, the overall
prevalence of hydatid cysts was determined as 3.24%,
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2.44% and 2.44% in sheep, goats and cattle, respectively
(Table 1). The statistical analysis (chi-square) showed that
there were no differences between the prevalence of
hydatid cysts in sheep and the others.

Organ Specificity of Hydatid Cysts

The prevalence of hydatid cysts in sheep liver and
lungs was 1.40% and 1.83% while 1.17% and 1.27% of
the liver and lungs from goats were found to be infected
with hydatid cysts. The distribution of hydatid cysts in
the liver and lungs of the examined cattle and goats were
designated as 1.17% and 1.27% (Table 1). The analysis
indicated that there were no statistical differences in the
prevalence of different infected organs from goats, sheep
and cattle.

Types of Cysts

Prevalence of cysts was recorded on the basis of
fertile, sterile, calcified and under-developed type. In
sheep 8 (24.2%), 11 (33.3%), 8 (24.2%) and 6 (18.1%) of the
examined hydatid cysts (n=33) were classified as fertile,
sterile, calcified and under-developed, respectively. While
in goats 9 (36%), 9 (36%), 4 (16%) and 3 (12%) out of 25 and
in cattle 10 (33.3%), 11 (36.6%), 4 (13.3%) and 5 (16.6%) out

Table 1. Showing the infection rate of hydatid cysts in examined livestock

of 30 hydatid cysts were characterized in the same order
as in sheep (Table 2). Among all animal species various
numbers of cysts selected for comparisons. Cattle showed
comparatively maximum number of fertile cysts (n=10)
than in sheep and goats. Maximum number of sterile cysts
(n=11) were found in sheep and cattle and maximum
numbers of calcified cysts (n=8) were observed in sheep.
Sheep showed relatively maximum number of under-
developed cysts (n=6) while goats showed minimum
under-developed cyst. The statistical analysis (chi-square)
showed that there were no statistical differences between
fertile and sterile cysts also between calcified and under
developed cysts (P<0.05). While there were statistical
differences among the groups (P>0.05) (Table 2).

Rostellar Hooks Morphology

In present study the measuring factors were consist of
the total number of hooks (NH), their total length (TL) (um)
and blade length (BL) (um), (in case of small hook blade
length was measured in L/m) (Table 3).

Average Number of Hooks (NH)

The average number of hooks on protoscoleces from
hydatid cysts in sheep (28.68+3.80), goat (26.0+2.59)

Tablo 1. incelenen ciftlik hayvanlarinda hidatik kist enfeksiyon oranlar

Infected Liver Infected Lung Total
Animals Examined (n)
Inf (n) Prev (%) Inf (n) Prev (%) Inf (n) Prev (%)
13 1.40 17 1.83 30 3.24
Sheep 925
X?=1.067 P=0.302
11 ‘ 117 ‘ 12 ‘ 1.27 23 ‘ 244
Goat 939
X?=0.087 P=0.768
11 ‘ 1.17 ‘ 12 ‘ 1.27 23 ‘ 244
Cattle 939
X?=0.087 P=0.768
Total 2803 76 ‘ 2.71

Table 2. Cyst types of hydatid cyst in sheep, goats and cattle

Tablo 2. Koyun, keci ve sigirlardaki hidatik kistlerin kist tipleri

Animale Total No. Fertile Sterile Calcified Under-developed
of Cysts Cysts (n) | Infected (%) | Cysts(n) | Infected (%) | Cysts(n) | Infected (%) | Cysts(n) | Infected (%)
8 24.2 1 333 8 24.2 6 18.1
Sheep 33
X?=2.06 P=0.560
9 ‘ 36 ‘ 9 ‘ 36 ‘ 4 ‘ 16 ‘ 3 ‘ 12
Goat 25
X?=6.56 P=0.087
10 ‘ 333 ‘ 11 ‘ 36.6 ‘ 4 ‘ 13.3 ‘ 5 ‘ 16.6
Cattle 30
X’=6.57 P=0.087
27 ‘ 30.32 ‘ 31 ‘ 34.8° ‘ 16 ‘ 17.9° ‘ 14 ‘ 15.77°
Total 89
X?=12.43 P=0.006
ab Different letters represent statistically significant (P>0.05) difference between groups
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Table 3. Rostellar hooks morphology of protoscoleces of Echinococcus granulosus from various hydatid cyst isolates. Values are given for (MeanS.E) 10

samples of three reciprocal groups

Tablo 3. Cesitli hidatik kist izolatlarindan elde edilen Echinococcus granulosus protoskolekslerinin cengel morfolojisi. Degerler ti¢ karsilikl gruptan 10 6rnek

i¢in verilmistir (Ortalama=S.H)

Mean +S.E p
Parameters
Sheep Goat Cattle

Total Number of Hooks (NH) 28.68+3.80° 26+2.59° 27.70+1.11% **
Large Hook Length (LHL) (um) 28.15%1.77° 27.14+1.84° 25.87+1.92° o
Large Hook Blade Length (LBL) (um) 9.55+0.89° 9.39+0.9° 15.22+0.96* s
Small Hook Length (STL) (L/m) 18.62+2.28 17.22+2.08 18.59+2.79 NS
Small Hook Blade Length (SBL) (L/m) 7.31+£0.45° 7.20+0.84° 8.53+0.88° Frx
NS: Not significant; ** P<0.01; *** P<0.001

and cattle origin (27.70+1.11) are shown in Table 3. The
results showed that the maximum number of hooks were
present on protoscoleces from sheep origin and minimum
on those from goat origin. The values of NH significantly
varied among all examined species. Average number
of hooks in goat isolates found significantly varied from
other species but showed least variance from NH of sheep
isolates. The one way ANOVA applied to the data of total
number of hooks on protoscoleces indicated a significant
difference among the isolates from all animal species.

Total Large Hook Length (LHL) (um)

The mean length of large hooks was measured as
28.15£1.77 um, 27.14+£1.84 ym and 25.87£1.92 um for
the protoscoleces from sheep, goats and cattle origin,
respectively (Table 3). It is evident from these values
that the maximum length of large hooks was recorded
in protoscoleces of sheep origin and minimum in those
of cattle origin. Total length of large hook (LHL) was
significant among all these species (P<0.001).

Large Hook Blade Length (LBL) (um)

The blade lengths of large hooks on protoscoleces
from sheep (9.55+0.89), goats (9.39+0.9) and cattle origin
(15.22+0.96) were shown in Table 3. It is evident from
these values that the LBL was found maximum in cattle
origin and minimum in goat origin. Blade length showed
significant variation in large hooks (LBL) (P<0.001).

Small Hook Length (SHL) (L/m)

The total length of small hooks measured on proto-
scoleces from sheep (18.62+2.28), goats (17.22+2.08)
and cattle origin (18.59+2.79) was presented in Table 3.
It is evident from these values that the maximum and
minimum values of SHL were observed in sheep and goats
origin, respectively. Small hook length (SHL) was not-
significant among all species (P>0.05).

Small Hook Blade Length (SBL) (L/m)

The blade length of small hooks on protoscoleces was

measured as 7.31+0.45 L/m, 7.20+0.84 L/m and 8.53+0.88
L/m from sheep, goat and cattle origin, respectively
(Table 3). It is evident from these values that the SBL was
measured maximum in cattle, while minimum in goat
origin. There was significant difference among small hook
blade lengths (SBL) from all these species (P<0.001).

DISCUSSION

The results of the present study showed the actual
prevalence of hydatidosis in sheep (3.24%), goats (2.44%)
and cattle (2.44%) in Pakistan.The prevalence of hydatidosis
was also reported by various investigators as 49% in
buffaloes, 33% in cattle, 14.8% in sheep, and 5.9% in goats
in Pakistan. Pal and Jamil ' reported the hydatidosis
prevalence of 31.5%, 1.79% and 5.3% in cattle, goats and
sheep, respectively at Rawalpindi abattoir. Our results are
different from previously reported those results because
they studied before 20 to 25 years and they collected
information only from one abattoir from each selected
city. Only the prevalence in goats determined in this study
was similar with the findings of Igbal et al"®. Qur results
also showed that the location of hydatid cysts in various
organs (lungs and liver) differed significantly among
sheep, goats and cattle as well as between different organs
of the same species of animal. Ahmed et al."” also reported
the prevalence of hydatidosis in liver of sheep (46.74%)
and goats (23.28%). The liver was the predominant site
of infection in sheep and goats 2%, Tavakoli et al?" also
reported the prevalence of hydatidosis in liver and lung in
cows as 4.84% and 4.41%, in sheep as 5.05% and 6.84%
respectively. In the present study lung was found to be
more infected organ as compared to livers among all
animals. The present study revealed that significantly
higher occurrence of hydatid cysts (P<0.05) in lungs and
liver of sheep than goats and cattle. Similar observations
were reported by Getachew et al??. They reported that
the prevalence of hydatid cyst in sheep was 60% in lung
and 36% in liver. In goats, hydatid cysts were recovered
from 70% of the lung, 18.5% of the liver. In both sheep and
goats the infection was more in lungs, followed by liver.
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The results showed that total number of hooks (NH),
large hook length (LHL), large hook blade length (LBL) and
small hook blade length (SBL) of protoscoleces were varied
significantly among all species. Blade length showed non-
significant variation in small hook length (STL). The results
showed that large hook length (28.15+1.77) and blade
length (9.55+0.89) of sheep isolate was similar to sheep
strain reported by some other researchers 1224, Small
hook length (18.62+2.28) and blade length (7.31+0.45)
of protoscoleces from sheep isolates in the present
study was similar to sheep isolates identified by Gordo
and Bandera "% Our investigations presented the
morphometric analysis of protoscoleces, total number of
hooks, large hook length, large hook blade length and
small hook and blade length in sheep, goat and cattle
origin. Morphological study and statistical analyses
showed that hooks morphology is not sufficient for strains
identification of E. granulosus in Central Punjab, Pakistan.
Molecular study is required for describing better criteria
for strain identification among different species.

There is a trend of declining prevalence of cystic
echinococcosis among livestock likely due to the presence
of over 180 local council or municipal owned abattoirs
in peri-urban regions. However, in stating this, it is likely
that in the present study, the government-run abattoirs
that were sampled are more likely to attract livestock
from large-scale livestock production facilities that are
intensively managed rather than the poorly resourced
rural farmer. This study is therefore unlikely to represent
the prevalence of hydatid disease of food producing
animals in poorly resourced rural communities, which is
expected to be significantly higher.

In conclusion, our investigation revealed a mild
prevalence of fertile, sterile and under-developed
cysts among all animal species. These findings showed
variations from previous reports which might be due
to geographical distributions. Keeping in view, it is
concluded that hydatidosis is still out of control due to
stray dogs and their easy approach to the abattoirs,
improper disposal of hydatid organs and unhygienic
conditions of abattoirs in Pakistan. Thus it is suggested
that more effort should be done for the prevention
of hydatidosis.
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