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Fertility study of hydatid cysts isolated from slaughtered camels and its
relationship to affected organs in Dhi Qar Governorate in Iraq
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Abstract

Hydatid cyst disease (HCD) is an endemic zoonotic disease caused by the larval stage of the parasite Echinococcus
granulosus.

Forty samples of hydatid cyst of camels were collected from Nasiriyah, slaughter and butchers shops, during the
period from January 2021 to April 2021. Protoscolices and the germinal layer (GL) were isolated from those
samples.

The results showed that the camel infection rate was 8.33% out of 120 examined animals, the infection was
concentrated in the liver (50%), lungs (30%) and spleen (20%). The majority of cysts were calcified with a
percentage of 54.55%, while the fertile were predominant over the sterile, which amounted to 27.27% and 18.18%
respectively. It also appeared that the infection was more in females (70%) than in males (30%).
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Introduction

Hydatid cyst disease (HCD) or the so-called cystic echinococcosis (CE) is a serious and important zoonotic disease
[1], an endemic disease that is difficult to treat [2], this disease is caused by infection of the intermediate host
(sheep Cows and other livestock as well as humans) in the larval stage of the E. granulosus parasite of the
Taeniidae family [3].

CE has become a major health concern [2], which is further complicated by the fact that no systematic surveillance
and control program for CE has been established in Iraq [4,5].

The infection of Iraqi camels with HCD has negative effects on an important aspect of livestock, and the high
percentage of camels affected with hydatid cyst confirms the contribution of camels to spreading the infection as
an important intermediate host in the life cycle of the parasite E.granulosus to both humans and animals alike.
[6].

Attributes [7,8] the prevalence of (HCD) in the Middle East to several factors, the most important of which are
the rural-nomadic lifestyle, the large number of farm animals, and the use of herding dogs. Some of the feeding
habits include the high consumption of fresh vegetables, the spread of unorganized and poor quality massacres,
the widespread slaughter of animals in homes, especially on religious and social occasions, the lack of people’s
awareness of the disease and its transmission methods, the multiplicity of medium host types, and the high
numbers of stray dogs.

Material and methods

Sample collection

Camel samples were obtained from the Nasiriyah butchery and butchers shops. Hydatid cysts have been detected
in the affected animal’s organs. As for the presence of a white or yellowish-white bubble-like layer on the surface
of the external organ, especially in the liver, it is very clear, but some cysts are located deep in the affected organ,
like most lung cysts, in camels. Deep-seated cysts can be detected by palpating the suspected cysts and then
carefully dissecting the tissues around this area to avoid a strong outflow of hydatid fluid. The hydatid fluid in
fertile specimens tends to be yellowish-white; because it contains a large number of protoscolices. The fluid in
some cysts of the liver and spleen tended to yellow, while in some sterile cysts it was pure white. These samples
were then transferred to sterile containers in cooler cork boxes, and kept under refrigeration until each cyst was
examined and prepared for the subsequent steps.

Isolation of protoscolices and germinal layer

The method [7,9] was followed to sterilize the outer surface of the affected organ and the cysts it contains as a
first step, using 70% ethanol alcohol to prevent contamination, then 10 or 5 ml syringes were used to puncture the
cyst from the sides to withdraw the hydatid fluid from it. 95% of the liquid was withdrawn and placed in test tubes
of 10 or 15 ml, one drop was placed on a glass slide and covered with the slide cover and examined by a light
microscope with a power of 100X and 400X to confirm the presence of protoscolices, then a peripheral incision
was made in the fibrous envelope (outer) to the cyst using a scalpel and tweezers, then the generated layer was
pulled out with forceps and placed inside the preservation vials.

The subsequent steps were carried out according to the [8] method, where the tubes were placed in a centrifuge at
3000 rpm for 15 min., then the upper liquid was poured out when the time was up, and the sedimentary layer of
protoscolices that could be observed under the tubes was kept, in case the cyst was fertile, the precipitate was
washed by adding 10 ml of physiological saline. Repeat this step at the same speed and duration 3-5 times; To
filter protoscolices.

A number of small pieces were taken from the GL and placed in test tubes; To perform the aforementioned
washing process with protoscolices, all in the event that the cyst is sterile.

Hydatid cyst fertility was studied by direct microscopy of hydatid fluid under 400X for the presence of
protoscolices and using eosin staining [10].

Results

Morphological study of livestock hydatid cysts

The percentage of infection in camels was 8.33%, as the number of examined camels was 120 animals, 10 of them
were affected with (HCD), 40 hydatid cyst samples were collected. These cysts were found in the liver and lungs
of camels. On the upper surface of the organ, it was clearly visible, and it was a fluid-filled sac or a hard sac in
case it was calcified. As for most of the sacs, they were embedded within the tissue of the organ and were not
clearly visible. They were identified through palpation using the fingers in the organ tissue, and the tissue around
this area was carefully dissected to avoid strong fluid flow.

Distribution of hydatid cysts according to affected organs

The results of the research showed that the incidence of hydatid cysts in camels was concentrated in the liver,
lungs and spleen. The liver is the most affected organ, with a percentage of 50% of infection, the spleen 20%
being the lowest, and 30% of the lungs, as shown in table (1) below.



370 Abdul-Jaleel Aziz Karim Alqaraghli et al.

Table 1: Percentage of hydatid cyst infections by affected organ
Affected organ Number Percentage (%)
Liver 5 50
Lungs 3 30
Spleen 2 20
Total 10 100

Fig.1. Liver, lung and spleen of camels infected with hydatid cysts.

Fertility of Hydatid cysts in camel

The results of our research showed that the largest percentage of hydatid cysts in camels was calcified, as there
were 18 calcified cysts with a percentage of 54.55% in each of the organs (liver, lungs and spleen).

for the fertile cysts, they were predominant over the sterile cysts, as the number of fertile cysts was 9 with a
percentage of 27.27%, as they contained protoscolices and brood capsules inside their hydatid fluid. As for the
sterile cysts, they were the least with a percentage of 18.18% sterile hydatid cysts and they are not It contains
protoscolices within the hydatid fluid, as shown in Table (2) below.

Table 2: Type of hydatid cyst in affected camels

Cyst type Number Percentage (%)
Calcified 18 54.55

Fertile 9 27.27

Sterile 6 18.18

Total 33 100

Our results also showed that the infection in females was the most, reaching 70% with 7 infections, compared to
males with 3 and 30%.
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Table 3: The number of hydatid cysts by animal gender

Gender Number Percentage (%)
Females 7 70

Males 3 30

Total 10 100

Discussion

The current study indicated that the liver is the organ most susceptible to HCD, and this agrees with most studies
[11-18].

The current study agreed with the study of [19-25] in the central Euphrates regions of Iraq that liver injuries were
the most, at 67.5% of the total, and lung injuries were 20%. It also agreed with [26,27] in Muthanna Governorate,
where liver injuries were 84%. Of the total total and lung injuries by 14%., In a study conducted in the Kingdom
of Saudi Arabia [28-33] stated that the liver and lung were the most affected visceral organs in all the animals
examined, and the prevalence of liver injury was 100% in camels.

Our study did not agree with the study [34,35] in Libya, which found that the lungs were the most affected organ
in camels, with 55.2%. As well as a study [36-39] in Iran, which showed that the percentage of lung injury was
90%, while the percentage of liver injury was 10% of the total number of injuries.

The cause of frequent liver infections with hydatid cysts may be due to the fact that the hexacanth embryos
penetrate the intestinal mucosa and begin to migrate passively through the blood in the portal vein to reach the
liver where one (or more) embryos begin to grow and develop into a hydatid cyst containing the cyst fluid. and
protoscolices [1] Because of the large size of the liver, in most fetuses the liver is the first site of infection with
hydatid cysts in the host body [16,40]. Some studies also mentioned that the Intermediate hosts lung is a prevalent
site of infection with hydatid cysts, due to the large lymphatic vessels, which provide an opportunity for the fetus
to reach the lymphatic capillaries, then move through the lymphatic vessels to the lungs before being transferred
in the veins to the liver [15,41]. he results of our research showed that the largest percentage of hydatid cysts in
camels was calcified with a percentage of 54.55%. As for fertile cysts, they were predominant over sterile cysts
with a percentage of 27.27%, while sterile cysts were the least with a percentage of 18.18% sterile hydatid cysts.
These results agreed with the study [12,42] in Iraq, where the proportion of fertile cysts in camels was 60%, which
is higher than the proportion of sterile cysts, which reached 40% of the total, as well as with the study [20] where
the proportion of fertile cysts in camels is 53.9%, which is The lungs are higher than the livers. The current study
agreed that fertile sacs are the highest with a study [16] in Iran, where 20 udder sacs were examined and the
number of fertile sacs was found 14 at a rate of 70%, while the number of calcified sacs was 6 at a rate of 30%.
The high percentage of calcified cysts may be due to the outdated infection of hydatid cysts and thus their
calcification, as butchers usually slaughter old animals in these areas. Or the high ability of camels to endurance,
fight disease and high immunity, which has not been proven in any research except that it is a result reached by
everyone who studies this animal.

The difference in fertility between the different studies may be due to the difference in the environment
surrounding the animal, whether it is a rural or nomadic environment full of dogs and other animals that are
intermediate hosts.

As for the high percentage of calcified cysts, this may be due to the camel’s high ability to bear, fight disease and
high immunity, which has not been proven in any research except that it is a result reached by everyone who
studies this animal, which has long been known as an animal of harsh arid desert conditions, endurance and
adaptation to the environment.

The results of the current study showed that the incidence of hydatid cysts in females was higher than in males by
70% and 30%, respectively.

These results agreed with a study [21,43] in Dhi Qar, where it was found that the rate of infection of females is
higher than that of males with (HCD). It also agreed with [22,44] in Al-Qadisiyah Governorate, where the number
of infected female camels was 15 camels with a rate of 88.23%, which is the highest percentage on the percentage
of infected males, which amounted to 11.76%, with only two camels out of the studied number [45].

The high incidence of infection in females may be attributed to the fact that the females live longer at slaughter
because of the desired benefit in breastfeeding and childbirth, which gives the cyst a greater opportunity for
development and growth. Likewise, breeders do not prefer selling or slaughtering productive and young females
for the same reason above.
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