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Abstract

Background: Hydatidosis is an infection caused by the cystic larval stage of Echinococcus granulosus. This disease is a zoonotic disease has a
worldwide distribution and common in developing and undeveloped countries.

Objectives: The objective of the present study is to studying the infection rate and predilection seats of hydatid cyst affections among
slaughtered food animals in Aswan Governorate, southern Egypt and study the effect of age and sex of infected slaughtered animals on the
infection with hydatid cyst. Also, study the effect of seasonal variations in the infection with hydatid cyst among slaughtered animals. In addition,
the macroscopic examination, microscopic examination, scanning electron microscopy and histopathological studies for the collected hydatid
cyst are examined.

Methods: This investigation was carried out from August 2015 to July 2016 in two main slaughterhouses in Aswan Governorate to study the
hydatidosis in camels and sheep. By routine meat inspection, hydatid cyst count and characterization was conducted.

Findings: A total of 2080 camels and 674 sheep were examined. Of these, 173 (8.32%) camels and 3 (0.45%) sheep were found to harbour one
or more hydatid cysts. Female and older age slaughtered animals were more susceptible to infection with these metacestode than males and
younger animals. Hydatid cyst infection in slaughtered animals is most commonly found in lung followed by liver while mixed infection in both
lung and liver was found only in camel. Hydatid cyst in slaughtered camels was higher in autumn followed by winter, while hydatid cyst in
slaughtered sheep was found only in autumn season. Fertile cysts in lung and liver of slaughtered camels was 83.4% and 30% respectively. While
the fertility of hydatid cyst in infected lung and liver of sheep was 100%.

Main conclusions: This study reported that slaughtered animals were infected with relatively high infection rate of hydatid cyst may be due to
the presence of socio-economic conditions favourable for the disease and maintenance of high level of infection. So must design governmental
control programs against hydatidosis to minimize the infection rate in Aswan Governorate and ensure effective protection not only for animal
population but also for humans at risk of contracting the infection.
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AHHOTaUunA

WUcxopHasa nHpopmMaums: IXUHOKOKKO3 S8/19emcs UHpekyueli, 8b138aHHOU TuduHoYHol cmadueli Echinococcus granulosus. [lJaHHoe 3a6ore-
8aHUe 58/195emcsi 300HO30M, pACNPOCMPAHEHHbIM 80 8CeM MUpe U XapakmepeH 0715 pa3eumeix U c/1abopasgumslx CMpaH.

Lienu: L{esbto 0aHHO20 UCCIe008aHUA AB/IAEMCA U3yYeHUe 3apaXeHHOCMU SXUHOKOKKAMU U NpedpacnosioXeHHOCMU Mecm nospexoeHus eu-
damudou cpedu ybumsix XUBOMHbIX 8 AOMUHUCMPAMUBHOM OKpyee ACyaH, oxHOU Yyacmu E2unma, u usydeHue 8/1usHUA 803pacma, NOSId Xu-
BOMHbIX U CE30HA 2004 HA 3a60/1€80eMOCMb IXUHOKOKKamu. [IposedeHbl MaKpOCKoNuYecKoe U 2UuCmosio2udecKoe Ucc/ied08aHus, pacmposas
3/71eKMPOHHAA MUKPOCKONUA U 2UCMONamaosio2osioeuyeckue ucc/ie008aHus 06HApyXeHHbIX NpuU 8CKpbIMUU yOuMmbIX XUBOMHbIX 2u0amMUO.

Mertopapi: [JaHHoe nabopamopHoe obciedosaHue npogoousiu ¢ aszycma 2015 200a no utonie 2016 200a 8 08yX OCHOBHbIX CKOMOBGOUHAX AOMu-
HUCMpPamueHo20 oKpyaa AcyaH 015 U3yyeHUs IXUHOKOKKO3d y 8epbJ1t0008 U 08eu.

BbiBogbl: Bcezo uccedosanu 2080 8epb10008 u 674 ogey. Cpedu Hux y 173 8ep6110008 (8,32%) u 'y 3 ogey (0,45%) 6biiu 06HapyxeHol nepe-
HOCYUKU 00HOU UJTU HECKOJTbKUX 2u0amuo. Youmoble XU8omHble XeHCKO20 N0JId U cmapuuezo 803pacma 6bliu 6os1ee N008epxeHbl 3apaxeHUto
OaHHbBIM NIePOUEPKOUOOM, YeM XUBOMHbIe MYXXCKO20 nosd u 6os1ee Mos100020 803pacma. [udamuobl y y6umeix XU80MHbIX Yauje 8cezo 06-
HApyXusa’siu 8 J1e2koM, MeHee 4acmo - 8 NeYeHU, 8 MO 8peMs KaK MHOXeCmBeHHoe 3apaxeHue U 8 J1e2KOM U 8 NnedeHU 0OHApyXueasiu moJsibKo
y 8ep6/110008. bostee sbicokas scmpeyaemocms 2udamud y youmeix 8ep6s110008 6b1/1a OCEHbIO, pexe - 3UMOU, 8 MO 8peMA Kak 2u0amuobl y y6u-
molix osey, bblIu 06HapyXeHbl MOJIbKO 8 0ceHHUU nepuod. DepmuribHble KUCMBbI 8 1e2KUX U nedeHU ybumeix 8epb10008 cocmagnsanu 83,4% u
30% coomeemcmaeHHO, 8 Mo 8peMs KAk hepmusibHble KUCMbI 8 3apaXeHHbIX JezKUX U nedeHu ogey cocmasnsnu 100%.

OcHOBHbIe BbIBOAbI: [JaHHOe ucc1e008aHuUe NOKAzaso, Ymo youmsle XusomHsie 6bliiu 3apaxeHsl 2u0amuoamu 8 8bICOKOU 803MOXHO U3-3a
cywecmayrowux coyuanbHo-3KOHOMUYECKUX yciosuli, 6;1azonpuamHsix 0719 pazeumus 3a60/1e8aHUA U COXPAHEHUSA 8bICOKO20 YpOBHsA 3d-
paxeHHocmu. Takum o6pazom, 06a3amesibHbIM A8/19emcA c030aHuUe 20Cy0apCcmeeHHbIX NPO2PAMM KOHMPOJIA IXUHOKOKKO3A 071 CHUXEHUA
YPOBHA pacnpocmpaHeHHOCMuU 8 aAOMUHUCMPAmMueHOM OKpyze AcyaH u obecneyeHus 3¢hgpekmusHOU 3aujumsl He MOJILKO XUBOMHbIX, HO U
J1t00eli om pucka KOHMAaxKkmMupoeaHus ¢ uHeasued.

KntoueBble cnoBa: 2udamuda, 8ep6tod, osua, AcyaH, Ezunem, 300Ho3.

Ona untupoBanus: [Jes6 A. K., Mapearu M. E,, OmmaH P. A., Axmed M. A., A60-Inna O. X. SXUHOKOKKO3 y 8ep6110008 U o8eu, ybumeix 8 aomu-
HUCMPamueHOM oKpyae AcyaH, 1oxHoUl yacmu Ezunma // Poccutickuti napasumosnoauyeckudi xypHan. 2018. T. 12. N2 3. C. 33-41.

DOI: 10.31016/1998-8435-2018-12-3-33-41

Hydatid cyst is a fluid-filled, spherical, unilocular
cyst that consists of an inner germinal layer of cells
supported by a characteristic acidophilic-staining,
acellular, laminated membrane of variable thickness
containing numerous tiny protoscolexes. Hydatid
cyst most often develop in the liver and lungs and
also develop in the kidneys, spleen, nervous tissue,
bone and other organs, Seimenis (2003).

Introduction

Hydatidosis is a zoonotic disease caused by the
hydatid cysts which is larval stage of the Echino-
coccus granulosus tapeworm. The hydatid cyst is
diagnosed when animals are slaughter in abattoirs
and detected in the different parts of the carcass.
This disease has a worldwide distribution and
common in developing and undeveloped coun-

tries, including the Mediterranean region, Yang et
al. (2005).

HayuHo-npakTunyecknin >ypHan «PoccMncKmim napasnTonornyeckmni xypHasn»

Camels and sheep slaughtered animals have
indicated high rates of infection leading to a nega-
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tive economic impact and losses in yield in inter-
nal organs and other products like milk and meat,
Lahmar et al. (2007).

This study was prepared due to lack of avail-
able studies on hydatid cyst of slaughtered ani-
mals in Aswan Governorate, provide a scientific
perception of the prevalence of such parasitic dis-
ease that affect negatively on the productivity of
animals, work to identify them and prepare rec-
ommendations to resist the spread of these meta-
cestodes

Materials and Methods
Description of the Study Area

The study and determination of hydatido-
sis was conducted from August 2015 to the end
of July in 2016 in Aswan Governorate, southern
Egypt in two slaughterhouses (Aswan in Aswan
city, and Draw in Draw city).

Examination of Slaughtered animals

A total of slaughtered animals comprising
2080 camels and 674 sheep were examined for

detection of hydatid cyst from different ages, sex,
seasonal variation and in different organs.

Examination of Unilocular Hydatid Cysts

The hydatid cysts were identified in the slaugh-
tered animals and were examined grossly, micro-
scopically and by scanning microscopy. Gener-
ally, all of the cysts were recovered from the livers
and lungs.

Determination of the Fertility
of Hydatid Cysts

Hydatid cyst was washed several times in ster-
ile PBS, pH 7.2. Cyst surfaces were sterilized by
70% ethyl alcohol and their fertility was deter-
mined by the presence of free protoscolexes in
cystic fluid by microscopic examination of a wet
mount drop. Hydatid fluid with protoscolexes was
collected as described by Smyth (1967).

Data analysis

Statistical analysis was done by using SPSS
(Statistical Package for Social Science) program.

Results

Table 1

Hydatid Cyst Infection Rates in slaughtered animals

Tom 12, Bbinyck 3'2018

Distribution of Hydatid Cysts According to Sex

G662 2080
56 173
(8.5%) | (8.25%) | (8.32%)
669 5 674
3 0 3 0.317
(0.45%) (0.45%)
Table 2
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Table 3

Distribution of Hydatid Cysts According to Age

: <0.0001
(8.32%)
674

3 1 0316
(0.44%)

Table 4
Infection Rates of Hydatid cysts in different organs

2080 173 160 | 925 7 4.03 6 347 | 2364 | <0.0001
674 3 1 3333 2 66.67 0 0 | 101 | <0.0001

Table 5
Distribution of Hydatid Cysts According to season
611 246 443 580 2080
22 0.529
33 38 46 36 173
(54%) | (8.5%) | (10.4%) | (9.6%) | (8.32%)
1 197 180 88 209 674
7| 9.1 | 0023
~ Infected L4 [] 3 [] 3
| ] (3.41%%) (0.44%6)
Table 6

The fertility of Hydatid cyst which was collected from slaughtered animals

HayuHo-npakTunyeckuin xypHan «Poccninckmim napasmTonornyeckmim xypHasn»
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Gross examination Showing that it was composed of an inner
germinal layer, a laminated layer produced by
the germinal cells (P: Protoscolexes, G: germinal
layer, L: laminated layer, LT: lung tissue and F: Fi-
brous capsule).

Figure (1): Lung of camel with heavy infection of
hydatid cyst showing a presence of multiple cysts
(arrows) with water under pressure in the pulmonary
parenchyma with different size in two lobes of the lung

(X5, Bar =4cm) Figure (4): Fertile hydatid cyst show unstained hydatid
sand by wet mount drop showing protoscolexes and
noted several rosteller hooks present on it clearly

visible in a circular manner appear as rays (x 40)

Scanning electron microscopy
on Hydatid cyst

Figure (2): Hydatid cyst inside lung tissue of camel
showing its internal whitish germinal layer (arrow) after
evacuated in a petri dish. On incision, the protoscolexes

in hydatid fluid brood capsules were attached to the
inner surface of the cyst wall (X5)

Histopathological and fertility examination Figure (5): Higher magnification hydatid cyst wall from
of Hydatid cyst lung tissue of camel showing visualization of (arrow)

indicates the inner germinal layer while (head arrow)
indicates outer laminated layer
(15 KV x 200, scale 100 pm)

Figure (3): Histological section of hydatid cyst inside
lung tissue of naturally infected camel stained with H&E
(x 10)

Figure (6): Scanning electron microscope on hydatid
cyst of the lung from camel, showing Large swellings
without projections indicated the development of
brood capsules from the germinal layer (15 KV x 350,
scale 50 pm)

Tom 12, Beinyck 3'2018
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Discussion

The infection rate of Hydatid cyst
in slaughtered camels and sheep

Hydatid cyst in slaughtered camels

Camel hydatidosis recorded in this study
(8.32%) was very close to the previous reports of
Kasem (2013) (7.17%), Dyab et al. (2005), Khalifa
et al. (2005), Abo El-Ala (2014), Hassanin et al.
(2013) in Egypt, Al-Salami et al. (2009) in Ye-
men, Magaji et al. (2011) in Nigeria, Lahmar et
al. (2004) in Tunisia, Toulah et al. (2012) in Saudi
Arabia. On the contrary, the comparatively lower
infection rate of camel hydatidosis has been re-
ported by Haridy et al. (2006) (2.53%) in Egypt,
Kassem and Gdoura (2006) in Libya. Other re-
ports elsewhere in the world reported relatively
higher infection rate in camel Mohammed and
El-Malik (2000) (79.5%) in Sudan, Bardonnet et
al. (2003) in Algeria, Rokni (2009), Fathi et al.
(2012) in Iran, Salem et al. (2011) in Mauritania,
Salih et al. (2011) in Ethiopia. While Mugbil et al.
(2012) in Yemen not recorded camel's infection
with hydatid cyst in their survey.

In this study the camel possesses the highest
infection rate with hydatid cyst this may be due
to the owner of the camel has a dog which is the
definitive host of Echinococcus granulosus. This
may help in spreading the disease. In these com-
munities dogs have an access to the infected of-
fal. This situation was previously described by
Mohamed and Magzoub (1989). There was very
highly statistically significant in camel infected
with hydatid cyst in associated with different
metacestodes infection (P < 0.0001). There was
no significant differences of hydatid cyst infection
in camels in different slaughterhouses (P > 0.05).

Hydatid cyst in slaughtered sheep

This study revealed that the infection rate of
hydatid cystamong slaughtered sheep was (0.45%)
and this agreed with result reported by Haridey
et al. (2006) (0.3%), Abo El-Ala (2014) (0.96%)
in Egypt, Haridy et al. (2000) (0.33%), Ibrahim
et al. (2011), Osman (2013) in Sudan, Mugbil et
al. (2012) in Yemen, Kadir and Rasheed (2008) in
Iraq. While such result was higher than the result
reported by Pendnekar et al. (2009) (0.075%) in
India. While such result was lower than result ob-
tained by Haridy et al. (2000) in Egypt, Saeed et
al. (2000) in Iraq, El-Mahdi et al. (2004) in Sudan,
Ahmed et al. (2006) in Pakistan, Asma (2009)
in India, El-Ibrahim (2009) in Palestine, Rokni

HayuHo-npakTunyecknin >ypHan «PoccMncKmim napasnTonornyeckmni xypHasn»

(2009) in Iran, Ibrahim (2010) in Saudi Arabia,
Hamrat et al. (2011) in Algeria, Salem et al. (2011)
in Mauritania, Fikire et al. (2012) in Ethiopia.

This study revealed very low infectivity with
hydatid cyst in sheep this may be explained by
the fact that those animals were slaughtered in
early age. Interestingly, reports published by Has-
sanin et al. (2013) showed a higher infection rate
in these species. This, however, might possibly be
attributed to the health and aged factor of the ani-
mals. The difference in hydatidosis infection rate
between countries for infected camel and sheep
could be associated with different factors like con-
trol measures put in place, the level of commu-
nity awareness about the disease, education and
economic status of the population, the farming
community, variation in the temperature, envi-
ronmental conditions, the nature of the pasture
and the way of raising of these animals, levels of
exposure and the maturity and viability of eggs
Bardonnet et al. (2003).

The infection rate of Hydatid cyst
in slaughtered camels and sheep
in relation to sex

In this study, females of slaughtered camels
and sheep were more susceptible for Hydatid
cyst (65.6%) and (1.07%) than males (5.63%) and
(0.2%) respectively. This result agreed with Ab-
del-Hafez et al. (1986), Abdul-Salam and Farah
(1988), Daryani et al. (2007), Salih et al. (2011),
Kabir et al. (2010). The reason might be associated
with keeping of female camel around the house
milk purpose and they stay in the backyard where
there are infected dogs Parija (2004). While there
were a reports recorded that males more suscep-
tible than females as Anwar and Khan (1998).

Hydatidosis in female camel found to be sig-
nificantly higher than the male animals (P < 0.05).
Similar findings have been reported by Salih et al.
(2011), Abdul-Salam and Farah (1988). Another
found that the degree of the infection rate be-
tween male and female camel was not statistically
significant Ahmadi (2005). Hydatidosis in sheep
in regards to sex was not significant (P > 0.05).

The infection rate of Hydatid cyst
in slaughtered camels and sheep
in relation to age

Hydatid cyst was higher in adult camels and
sheep, above two years old (61.25%) and (6.9%)
than young animals, below two years old (6.2%)
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and (0.15%) respectively. Statistical analysis for
hydatid cyst in relation to age was very highly sig-
nificant in camels (P < 0.0001), while there was
highly significant differences in sheep (P < 0.05).
This result was in agreement with Abdel-Hafez et
al. (1986), Ibrahem and Craig (1998), Kabir et al.
(2010), Yildiz and Gurcan (2003), Senlik (2000),
Azlaf and Dakkak (2006). The development of hy-
datid cyst larva is very slow, and its fertility is only
acquired in 12 to 18 months after ingestions of
eggs Soule (1994). For these reasons, the inspec-
tion of slaughtered young sheep (aged 12 months
and under) shows no observable hydatid cyst.
Also, this age variation can be again associated
with difference in exposure to infection because
older livestock may have been exposed to more
infective stages Ibrahim et al. (2008).

Older animals may have been exposed to more
infective stages and the camel in usual are slaugh-
tered in their old age.

The infection rate of Hydatid cyst
in slaughtered camels and sheep
in relation to season

The highest infection of hydatid cyst in camel
was found in autumn (10.4%), followed by winter
(9.6%), summer (8.5%) and the lowest was noticed
in spring (5.4%). Hydatid cyst in sheep was record-
ed only in autumn (3.41%). There was not signifi-
cant differences with statistical analysis of camel
infected with hydatid cyst in relation to seasonal
variation (P > 0.05) but in sheep there was signifi-
cant (P < 0.05). This result was in agreement with
Kadir and Rasheed (2008), Sameh et al. (2016).

Close contact of camels and sheep with dogs
in pastures may help to transmit parasites from
infected pasture in autumn and winter were they
are rainy and humid seasons. Also, dogs are high-
ly infected by Echinococcus granulosus Eslamiand
Hosseini (1998).

The infection rate of Hydatid cyst
in slaughtered camels and sheep in relation
to predilection seats

The most predilection seats of hydatid cyst
in camels were found in the lungs (92.5%), more
than liver (4.03%), but in sheep cysts were found
in liver (66.67%) more than in lungs (33.33%).
While mixed infection of both lungs and liver in
camels was (3.47%), but in sheep, mixed infection
of both lungs and liver was not found. This result
was in agreement with Osman (2013), Moham-
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med and El-Malik (2000), Ahmed et al. (2006),
Al-Salami et al. (2009), El-Ibrahim (2009), Ibra-
him et al. (2011), Magaji et al. (2011), Salem et
al. (2011), Fathi et al. (2012), Abo El-Ala (2014).
Lung infection with hydatid cyst was statistically
very highly significant in association with other
predilection seats (P < 0.0001). The high number
of cysts in the lung may be due to the relatively
softer consistency of lung compared to the liver.
The lung tissue is more softer in consistency al-
lows the easier development of the cyst than the
liver tissue

Fertility of Hydatid cyst among slaughtered
camels and sheep

In this study, the percentages of fertile and in-
fertile hydatid cyst in infected lung of camels were
(83.4%) and (16.6%) respectively. While in liver
of camel the rate of fertile and infertile cyst was
(30%) and (70%) respectively. On the other hand,
the fertility of hydatid cyst in infected lung and
liver of sheep was (100%). This was in agreement
with Dyab et al. (2005), Khalifa et al. (2005), Kas-
sem and Gdoura (2006).
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