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Abstract: The present study was designed to determine the prevalence of cystic hydatidosis in sheep and
goats in Tiaret Abattoir (Algeria), estimate the fertility of hydatid cysts and viability of protoscoleces and define
seasonal incidence of hydatidosis in sheep. Of 3557 sheep and 2375 goats examined, 247 carcasses of sheep
and 37 of goats harbored the cysts, representing infection rates of 6.94% and 1.56%, respectively (P<0.005).
The prevalence of hydatid cysts was significantly higher in sheep and goats of age equal to three years or less.
In both sheep and goats, the rate infection of hydatidosis was significantly higher in female than male (P<0.005).
In sheep, the rate of co- infection (liver and lungs) was higher. In goats, lungs were the most infected. The
global fertility rate of the cysts in sheep was significantly greater in sheep than in goats with 67% and 5%
respectively. The viability of protoscoleces of fertile cysts was higher in both sheep and goats. It can be
concluded that the sheep play greater role in dissemination of the disease and contamination of human in our
region. The differences between the prevalence rate and fertility of hydatid cysts in sheep and goats were

probably due to different genotypes of Echinococcus granulosis.
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INTRODUCTION

Cystic echinococcosis (CE) is a zoonotic disease
caused by larval stage of the tape worm, genus
Echinococcus [1]. Definitive hosts are carnivores such as
dogs and the intermediate hosts are herbivores and
omnivores wherein the development of the cysts occurs
in liver, lungs and other organs [2]. The pathogenecity of
hydatidosis heavily depends on the extent and severity of
infection and the organ which it is located [3].

Echinococcus granulosis (E. granulosis), which is
found in the small intestines of dogs [2], is very present
in Algeria with prevalence ranging from 9 to 41% [4].

Cystic hydatid, is a worldwide distributed disease
and is prevalent mostly in Mediterranean countries [5].
It remains highly endemic in North Africa and represents
a serious public health problem [6] especially in the rural
communities where the dog lives in close quarters with
man and domestic herbivores, feeding on scraps and offal

of wild herbivores [7]. Ultrasound surveys of populations
at risk have shown that CE is more prevalent than
previously anticipated in many endemic regions [8].
In Algeria, the mean annual incidence rate varied from 3.4
to 4.6 cases/100000 habitants [9]. The infection also leads
to economic losses due to the condemnation of livers and
to lowered meat and milk production [10].

The fertility of hydatid cysts is one of the important
factors in the epidemiology of E. granulosis and in human
it is an essential element for the process of formation of
secondary hydatidosis [11]. It varies depending on the
intermediate hosts and geographical situation [12, 13] and
therefore control measures and control programs must be
appropriate for each region [14].

Hence, this study aims to determine the prevalence
of hydatidosis, the fertility, the viability of hydatid cysts
of sheep and goats slaughtered at Tiaret Abattoir
(Algeria) and define seasonal incidence of hydatidosis in
sheep.
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MATERIALS AND METHODS

Study Area: The present study was conducted in Tiaret
Abattoir and parasitological laboratory of the University
of Tiaret Algeria. The region is situated in the high
plateau of Algeria, a semi-arid area characterized by cold
and humid winter and hot and dry summer.

Post Mortem Examination of Slaughtered Animals:
The study was conducted in two periods; from April to
December 2010 and from September 2011 to 2012. It was
carried out on 5932 animals (3557 sheep and 2375 goats).
During the study, the slaughterhouse was visited
periodically to examine the organs of slaughtered animals
for the presence of CE. It comprises both sexes and all
age groups. Age was determined based on the dentition
and owner’s information.

The seasonal distribution of hydatid infestation rate
of hydatidosis was performed during retrospective study
that involved 2009 and was based on statistical data
recorded by month in the slaughterhouse. This section
only applies to the sheep, given the large number of cases
of hydatid disease compared to goats.

Examination of Cysts: 200 cysts from sheep (100 from
liver and 100 from lungs) and 19 cysts from goats (6 from
liver and 13 from lungs) were grossly examined for
degeneration and calcification. The cyst wall was
penetrated with scalpel and scissors. The contents were
transferred into a sterile container and examined
microscopically (10x) for the presence of protoscoleces.
Cysts which contained no protoscoleces as well as
heavily suppurative or calcified were considered unfertile
[15].

The wviability of protoscoleces was assessed by
morphology, movement and presence of flame cells
and, when necessary, by neutral red viable staining [16].
The viability of protoscoleces was carried out on for each
fertile cyst per animal species and organ. For clear vision,
a drop of 0.1% aqueous eosin solution was added to an
equal volume of protoscolices in hydatid fluid on
microscope slide, with the principal that viable
protoscolices should completely or partially exclude the
dye while the dead ones take it up [17].

Statistical Analysis: Statistical tests were performed
using Statistical tests (Student test) to compare
prevalence, location, rate of fertility and viability of
hydatid cysts in sheep and goats and seasonal incidence
in sheep during the year 2009.
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Table 1: Prevalence of hydatid cysts in sheep and gots slaughtered in the
Tiaret abattoir.

Animals Examined animals Infected animals
sheep 3557 247 (6.94%)*
Goat 2375 37 (1.56%)*

Table 2: Sex distribution of animals infected with hydatidosis.

Animals Prevalence of male Prevalence of female
Sheep 1.36% (26/1907) 13.39% (221/1650)*
Goat 0.58% (7/1215) 2.56% (30/1160)*

Table 3: Prevalence of hydatidosis in sheep and goats in different age groups

Prevalence
Age (years) Sheep Goats
<1 1% (3/247) 13.51% (5/37)
1-2 3% (8/247) 29.73% (11/37)
2-3 11% (26/247) 16.22% (6/37)
>3 85% (210/247)* 40.54% (15/37)*

Table 4: The location of the cysts in the organs of the infected animals.

Location Sheep Goats

Liver only 29.55% 21.62%

Lungs only 34.41% 56.76%*

Co-infection (liver+ lungs) 35.36%* 21.26%

kidney 0.4% 0%
RESULTS

Out of 3557 sheep and 2375 goats slaughtered at the
Tiaret Abattoir, 247 sheep (6.94%) and 37 goats (1.56%)
were found harboring one or more hydatid cyst.

The prevalence was higher in sheep compared to
goats (P<0.005) Table 1.

In both sheep and goats, the incidence of hydatid
disease observed in female Animals were higher than male
animals. There was a statistically significant difference
between the two sexes (P<0.005) Table 2.

During the current study, the higher prevalence was
recorded in adult sheep and goats as compared to
younger (P<0.005) Table 3.

As regarded to the organ involvement, Table 4
reveals that in sheep co-infection of the liver and lungs
was most commonly. In goats, the prevalence of CE only
in lungs was the most commonly.

The fertility rate of cysts and the viability of
protoscoleces from fertile cyst in lungs or livers of sheep
and goats are shown in table 5. The cysts recovered from
liver and lungs of sheep showed higher fertility rates: 69%
in lungs and 65% in liver only 0% and 7.69% in liver and
lungs of goats, respectively. The global fertility rates of
infected sheep and goats were 67% and 5%, respectively
(P<0.005). The rate of viability of all fertile cysts was
higher in both sheep and goats as shown in Table 5.
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Table 5: Fertility of hydatid cysts and viability of protoscoleces of fertile

cysts recovered from liver and lungs of slaughtered sheep and goats

Infected Number of Rate of Rate of viabile protoscoleces
Species organs examined cysts fertility in fertile cysts
Sheep  Liver 100 65% 89%

Lungs 100 69%  85%

Total 200 67%*  87.37%
Goats  Liver 6 0% 0%

Lungs 13 7.69% 100%

Total 19 5%* 100%

5%
4%
3%
2 I
Winter Spring Summer  Autumn

Fig. 1: Seasonal incidence of hydatidosis in slaughtered
sheep during 2009.

During the year 2009, of the 7385 sheep slaughtered
263 (4%) were found harbored hydatid cyst.

The highest incidence of hydatid cyst was
found in summer (5%), followed by autumn (4%).

The lowest was noticed in  winter (2%).
These seasonal variations were  statistically
significant (P<0.005) (Fig. 1).

DISCUSSION

Inspection records of slaughtered animals have been
used as useful sources for evaluation of the
epidemiological aspect of certain diseases in several
countries [18] and in some cases (cysticercosis and
echinococcosis), postmortem examination is one of the
best way to confirm some parasitic disease with discrete
pathology [19].

In the current study, the incidence of hydatidosis of
sheep was 6.94%. Similar results were reported 5.9% in
Mauritania and 7.37% in Rif mountains of Morocco by
Ould Ahmed Salem [2] and Azlaf and Dakkak [20],
respectively.

Lower prevalence rates were reported 0.66% [21], 2%
[22], 3.21% [23]. In the same region of study, a rate of
3.8% was noted by Kouidri et al [24], which mean clearly
that this zoonotic disease (CE) is an increasing problem in
Tiaret region.

Higher prevalence among sheep were reported 11.6%
[25], 13.5% [5], 14.7% [26] and 16.42% [6].
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In the present study, the infection rate of goats of
1.56% could be classified as low. Similar rate was reported
1.7% in Ethiopia [27].

Lower prevalence rates were reported; 0% in Loukkos
(Morroco ) [20] and 0.52% [22]. Higher prevalence among
goats were reported; 6.13% [28] and variables rates
ranging from 16.1% to 20% in Iran [29].

Our findings showed that sheep were found to be
more commonly infected with hydatid cysts compared to
goats (P<0.005). Several studies were reported the same
situation [29-32]. In goats, the smaller number of hydatid
cysts per infection may be due to the fact that they are
browsers rather than grazers and ingest a small number of
viable eggs or to a possible protective immunity in this
animal species. These epidemiological findings would also
suggest that the sheep strain is not adapted to goats [20].

In the current study, females were more likely to have
CE infection than males (P<0.005) in both sheep and goats
examined. Females are more susceptible to the infection
by metacestode of E. granulosis, than the males and the
parasite may cause hormonal imbalance, especially in
testosterone and estradol in chronic stages, being able to
remain for long periods in its host [33]. Females are most
affected because they live longer than males [6, 17].
Furthermore, the reasons may be the longer age of females
at the time of slaughtering and the stress of pregnancy,
parturition and lactation [34].

In the current study, a significant variation was
observed in the rates of infection between age groups
where animals above 3 years of age were highly infected;
which confirm the results reported by Azlaf and Dakkak
[20] and Lahmar et al. [6]. This could be mainly due to the
fact that aged animals have longer exposure times to eggs
of E. granulosis, in addition to weaker immunity to
combat against the infection [32]. The chances of
detecting cysts at meat inspection are higher in aged
animals due to the bigger size of the cyst [23].

Livers and lungs were the most frequently infected
visceral organ examined. This is explained by the fact that
livers and lungs possess the first great capillaries sites
encountered by the migrating echinococcus oncosphere
(hexacanth embryo) which adopt the portal vein route and
primarily negotiate hepatic and pulmonary filtering system
sequentially before any other peripheral organ is involved
[3]. However, development of hydatid cysts occurs
occasionally in other organs and tissue when oncosphere
escape into the general systemic circulation [35].

In sheep, the highest distribution was in co-infection
(liver and lungs). The finding is in agreement with the
findings of Giannetto et al. [36], Azzlaf and Dakkak [20]
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and Kouidri et al. [24]. In goats, from the organ
prevalence study the lung is found to be the most
commonly affected organ followed by liver. This was also
the results reported by Sangaran and Lalitha [37] and
Getachew et al. [28].

The fertility rate of the cyst by no means is of great
importance in epidemiological studies, not only to the
possibility of fertile cysts to disseminate the disease but
also to define the probable function of each species as a
potential host in the spread of the infection [22].
Regarding the fertility of hydatid cysts in small ruminants
examined, the cysts collected from sheep are more fertile
than those of goats origin (P<0.005). Jarjees and Albakri
[22] have reported same observation. These findings
would also suggest that the sheep strain is not adapted to
goats [20].

The current research revealed that in sheep, the
fertility of pulmonary cysts (69%) was higher than those
of hepatic cysts (65%). These results were in agreement
with those reported by Scala et al. [16]; Alemian et al.
[38]; Daryani et al. [15] and Getachew et al. [28]. Khan
et al. [39] reported that in sheep the fertility of cysts in the
liver was similar to that of the cysts in the lungs. Variation
in fertility rate among the organs might be due to the
difference in tissue resistance among of the organs [28].

In goats, the results relating to fertility rates indicated
less importance of this animal species.

Seasonal prevalence was recorded in sheep, it was
statistically different during all the four seasons (P<0.005)
of the year 2009. Seasonal analysis showed the highest
prevalence in summer and the lowest prevalence of
infection in winter (5% and 2%, respectively). These
results were in agreement with those reported by Ahmadi
and Meshkehkar [40], Surhio ef al. [41] and Igbal et al.
[34].

This significant seasonal variation for prevalence
may be due to changes in management practices and
ecological factors [42].

From the epidemiological point of view, it can be
concluded that sheep play an important role in
perpetuating and dissemination of the disease due to their
high infection rates and fertility. Goats do not seem to be
very important in transmission dynamics as the majority
of cysts removed from goats were sterile. The increasing
rate of hydatidosis in the study area is challenges to all
professionals concerned with public health.

The present survey provides preliminary baseline
data for the future monitoring of this potentially important
parasitic disease and justifies a program of hydatidosis
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control in the area that involves more effective measures
to control the stray dog population and the safe disposal
of infected offal.
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