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YDATID cysts are the main cause of human-animal disease transmission, so that we

witness substantial economic and health damage due to this every year. Fertile cysts
and their protoscoleces viability are important factors for the stability of the parasite cycle
and the survival of infection in humans and animals. The aim of this study was to investigate
the fertility rate of hydatid cysts and protoscoleces viability in livestock slaughtered in Ilam
industrial slaughterhouse. In this study, organs (liver and lung) infected with hydatid cysts in
sheep and cows were collected during intermittent periods during June to September 2016 and
transferred to the parasitology laboratory of Ilam Veterinary Network. In the laboratory, cysts
were first classified based on their type and microscopic characteristics (calcified, purulent,
and active). The active cysts were then prepared for the next steps. Of the 175 cysts examined,
86 were obtained from cows and 89 from sheep. Of these, 94 cysts were diagnosed as hepatic
and 81 as pulmonary. Average viability of fertile cyst protoscoleces was obtained (73.73+7.23)
in cows and (56.10+19.81) in sheep, with a statistically significant difference (P<0.05). There
was a weak relationship between animal species and the development rate of hydatid cysts
(p=0.05). The prevalence of hydatid cysts in sheep was higher than in cows, which may be due
to a specific time division of the study. The highest percentage was obtained for fertile liver
cysts (54.85%) and the lowest percentage for sterile cysts (14.85%). Moreover, calcified cysts
had the highest rate following fertile cysts (30.28%). The significant fertility rate of liver cysts
in sheep and lung cysts in cows, and protoscoleces viability of sheep indicates the importance
of these two animals in terms of epidemiology and spread of hydatidosis in the region. The
findings show that the prevalence of this disease is high in the region. It is worth mentioning
that the authorities can largely eliminate the infected organs in the slaughterhouses by taking
preventive measures, which will help reduce the disease development process.
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Introduction

Hydatidosis is an important health and economic
issue. Hydatidosis is a common disease between
humans and animals that is caused by the
larval form of Echinococcus granulosus [1].
E. granulosus is the causative agent of cystic
hydatidosis. The adult worm lives in the intestines
of dogs and their babies live in the human body
and in domestic ruminants [1]. The disease

is widespread worldwide and is prevalent in
countries where animal husbandry is prevalent,
and is common in the Middle East, India, South
America, and Australia [1]. In Iran, infection rate
in dogs and herbivores such as sheep, cattle, and
goats is substantial, and human patients have
been frequently reported from most parts of the
country, especially important medical centers
[2]. Living protoscoleces in intermediate hosts
are an important index for the transmission of
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the disease, and stray dogs that feed around the
slaughterhouse to feed can spread the infection
by eating the organs infected with the cyst. The
most common site of hydatid cyst, in the first
place, is the liver (70%) followed by the lung
(20-30%) [3.,4], while the involvement of other
organs, including the brain, spinal cord, kidneys,
etc. has been reported as well. In cows and horses,
more than 90% of cysts are usually found in
the liver. The frequency of fertile hydatid cysts
varies in cattle and sheep, from 59% in sheep and
10% in cows [5]. Various studies on fertility and
protoscoleces viability of hydatid cysts have been
performed in some parts of Iran [6]. However,
due to the effect of geographical location and time
changes in the pattern of infection and fertility
of cysts and protoscoleces viability [7], and the
role of these indicators in the stability of parasite
cycle and the spread and persistence of infection
in humans, the current study was conducted to
investigate the fertility prevalence of hydatid
cysts and protoscoleces viability in livestock
slaughtered in Ilam industrial slaughterhouse, Iran

Materials and Methods

Sampling

During several consecutive visits to the
slaughterhouse of Ilam city (Ilam province,
western Iran) in intermittent times from June
to September 2016, while inspecting the
slaughterhouse, the cysts were examined based
on the type and microscopic characteristics into
calcified, purulent and active. The contents of
the active cysts were aspirated under sterile
conditions by a syringe and poured into separate
test tubes. Then the origin and characteristics of
each sample, including the type of infected organ
and the type, sex, age, and area from which the
animal came were recorded on the test tubes and
the samples are transferred to the laboratory of
the General Veterinary Administration of Ilam
Province.

The contents of the tubes were rinsed
several times with physiological serum and then
centrifuged at a rate of 500 rpm for 1 min. The
precipitates were separated and then expanded
and examined under an optical microscope. Cysts
without protoscoleces were considered sterile and
fertility of the cysts was confirmed and diagnosed
by examining the protoscoleces. The precipitates
of the fertile cysts were stained with 0.1% eosin
solution for 15 minutes and after lam preparation,
the viability of the protoscoleces was examined
under an optical microscope. In this method,
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at least 100 protoscoleces were counted, and
stained protoscoleces were considered non-living
and those that were unstained were considered as
living.

Hydatid sheep cyst fluid and primary preparation
of protoscoleces

The active cysts were prepared for the next
steps in such a way that first the supernatant of
the cysts was sterilized with iodine alcohol and
hot blade in a sterile hood environment, and
then evacuated using 5 and 10 ml syringes. After
opening the cysts, their reproductive membranes,
were placed in a PBS buffer to completely remove
the protoscoleces inside them. Washing and
concentrating of protoscoleces were performed
three to five times by centrifugation with PBS
solution (pH=2-2.7) at 1500 g at 2-3 minutes. The
origin and characteristics of each cyst, including
the type of infected organ and the type of animal,
were recorded on the test tubes to determine the
fertility and sterility of the cysts at this stage.

If the fluid was transparent and did not contain
protococcus, the cyst was considered sterile.

In the next step, using open scissors, the
residual fluid inside the germination layer was
tested for the presence of protococcus and finally
fertile and non-fertile cysts were recorded.

In the next step, using a dropper, one or two
drops of the precipitate from the bottom of the
tube obtained from the centrifuge were transferred
to a clean slide, and a drop of eosin 0.01% was
poured on it and examined under a microscope
at 40% magnification after putting the under the
microscope.

If the protoscoleces were living, the dye would
not be able to penetrate, and the protoscoleces
would be seen as a natural bright green color, and
if it were dead, the dye would easily penetrate into
it, and as a result, the protoscoleces would turn
red. All protoscoleces samples were examined. A
total of 100 protoscoleces were counted, of which
30 were not stained or had viability.

Results

According to the results, out of a total of 175
cysts examined, 86 were obtained from cows and
89 from sheep. Of these, 94 cysts were diagnosed
as hepatic and 81 as pulmonary. The frequency
of liver and lung cysts in slaughtered animals is
shown in Table 1.
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TABLE 1. Frequency of liver and lung cysts of slaughtered animals.

Animal species Organ type Numb;:l;'ozglrcen t)
Lungs Liver
Number (percent) Number (percent)
Cow 50 36 86 (100)
Sheep 31 58 89 (100)
Total 81 94 175 (100)

Fig. 1. Determination of fertility and viability of protoscolices during the process of 0.1% eosin staining.

Table 2 shows the frequency of hydatid cysts
in livestock slaughtered in Ilam slaughterhouse
according to the type of animal and the type of
organ. Of the total hydatid cysts of sheep lungs
examined, fertile cysts accounted for 64.51% of
the cysts, calcified cysts accounted for 32.25%,
and sterile cysts accounted for 3.22%.

Findings from the sheep liver section also
showed that 58.62% of the cysts were fertile,
13.79% were calcified, and 27.58% were sterile.
Moreover, in a study of hydatid cysts in the lungs
of cows, 50% of cysts were fertile, 40% were
calcified, and 10% were sterile.

In samples of cow liver, 47.22% contained
fertile cysts, 41.66% contained calcified cysts,
and 11.11% contained sterile cysts.

Average viability of fertile cyst protoscoleces
was obtained (73.73+£7.23) in cows and
(56.10+19.81) in sheep, with a statistically
significant difference (P<0.05).

Discussion

This study showed that there was a significant
relationship between geographical location and
quarterly temporal and environmental changes
from June to September 2016 in the spread pattern
of cyst hydatid infection (P<0.05).
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TABLE 2. Frequency of hydatid cysts in livestock slaughtered in Ilam slaughterhouse based on organ type.

Organ type Type of cyst
Animal species

Sterile Caliphate Fertile Total
Lung 3.2% 32.25% 64.51% 100%

Sheep
Liver 27.58% 13.79% 58.62% 100%
Lung 10% 40% 50% 100%

Cow
Liver 11.11% 41.66% 47.22% 100%
Total 14.85% 30.28% 54.85% 100%

Since the study was conducted in the summer,
most of the slaughtered animals were young, and
therefore the prevalence of hydatid cysts was
lower than in other seasons.

From geographical perspective, the results of
this study are consistent with the studies of Scala
et al. [3], Dalimi et al. [6], Kebede et al. [8] and
Daryani et al. [9].

In these studies, conducted in different
countries, the researchers identified one type of
cyst as the most recurrent cyst. In this regard, we
can point to the results of the study of Kebede e?
al. [8] in northwestern Ethiopia, which shows the
high prevalence of sterile hydatid cysts.

However, in the study of Scala et al. [3], the
number of calcified cysts in Sardinia, Italy was
much higher.

Therefore, it can be seen that the geographical
location can be significantly related to the spread
pattern of hydatid cyst infection. The study also
found a relationship between the prevalence of
hydatid cysts and the type of sacrificed animals.

According to the findings of this study, there
is a weak relationship between animal species and
the development rate of hydatid cysts (p=0.05).
In this study, the prevalence of hydatid cysts in
sheep was higher than in cows, which may have
been due to the specific time division of the study.
The highest percentage was associated with fertile
liver cysts (54.85%) and the lowest percentage
was associated with sterile cysts (14.85%).
Moreover, calcified cysts had the highest rate
following fertile cysts (30.28%).

The results of Shahnazi and Barikani’s study
[10] showed that there is a significant relationship
of the type of cysts with the type of animal and the
type of organ.
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Our results were consistent with the results of
studies of Shahnazi and Barikani [10], Dailami
et al. [6], Hebadi et al. [8] and Daryani et al.
Because they also came up with different statistics
on sheep and cattle cysts in their studies. Fallah
et al. [11] also concluded in their study that there
was a relationship between the type of livestock
and the infection with hydatid cysts, but the
results of this study showed higher statistics than
the cysts detected in cows with the results of the
hypothesis. We are not in agreement on this.

In our study, it was found that there was a
relationship between the prevalence of hydatid
cysts and the sex of slaughtered animals, because
most of the examined cysts based on the number
of the first studied sample were found in female
cows, female sheep, male cows and finally male
sheep. The results of this study are consistent with
the investigations of Fallah ez al. In their study,
Fallah et al. [11] reported that the prevalence of
hydatid cysts was 15.5% in female livestock and
6.7% in male livestock. This result is consistent
with the studies of many researchers. This is
probably due to a weakened immune system in
female livestock during pregnancy, as well as the
greater economic value of female livestock, which
leads to their sacrifice at older ages. Average
viability of fertile cyst protoscoleces was obtained
(73.73£7.23) in cows and (56.10£19.81) in sheep,
with a statistically significant difference (P<0.05).
The study of Shahbazi and Barikani study [10]
showed that the highest and lowest fertility rates
were obtained in sheep liver cysts (81.05%) and
cow liver cysts (1.27%), respectively, which is in
agreement with the results of our study because
in this study also the highest and lowest fertility
rates were observed in sheep liver (63.6%) and
cow liver (15.27%) cysts, respectively. Moreover,
in a study conducted in Qazvin, the highest
viability was obtained in cow’s lungs and the
lowest in sheep’s liver. In western Iran and Saudi
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Arabia, lung and sheep liver cysts were the most
prevalent, respectively.

Conclusion

According to the results, the fertility rate
of hepatic and pulmonary hydatid cysts in
sheep and their protoscoleces viability in the
region is considerable and is important from
epidemiological perspective and for the spread
of hydatid disease. In addition, although the
fertility of cysts in sheep’s organs was low,
they had viability. Therefore, it is necessary to
take preventive measures such as exterminating
infected organs infected with animal cysts,
keeping dogs away from the slaughterhouse, and
controlling stray dogs in an efficient manner.
Finally, we will see the promotion of public health
in the region and similar areas.
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