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ABSTRACT 

A total number oj 151 sheep are examined by the routine meat inspection, It is 

foUJUJ. that the total prevalence oj metacestod.es infecting sheep carcasses was 31. 7m6. 

FOur types of metacestodes are detected: Cysticercus avis, Cysticercus te:n.u1coUis. Or 

erturus cerebrnUs and Hydatid cyst. Prevalence of the revea!ed paras((cs are estirnat

ed. where the prevalence ole. ouis was 11.26%, Hydatirl cyst (O,66%), C, tenulcoUis 

(19,21%) and C. cerebratiS (7.28%'. Concernf.ng the seasonal dynamics oj the revealed 

parasites. autumn season was the highest season for injection wiltt C. tenuJ.coLHs 
(28.9596), and winter [n case oj hydatltiosis (2.4496). while Gouts reached tts maximum 
during su:rnmer (17,14%). MOreOver, spri.ng season was the htghest for irifection wUh C. 

cerebrults (10.8196). Heart was the most predi/ec(iOilsUeJor C. oviS irlJectton (82.35%) 

an.d. om.entumjor C. tenuicO!liS f65.52%}. Hydatid cyst is only rl?covered.Jrom fiver and 

C. cerebroJis only detected irl brain. Dealing with the prevalertce oj the revealed para
sites in different ages, Hydatid. cyst was only detected in aged ani.mais and C. ouis in 
sheep 1-2 years otd, while C. cerebratis and C. tenuicaUis are reveaIedfram sheep OlJlef' 

tt.vo years of age. Microscopica! examination of the obtained pamsites was performed 
for UJentifk;ati<m, 
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INTRODUCTION 
Cestodes of the family TaenUdae. whIch In

fect the small intestine of dogs (definiUve 
host), are transmRted to a wide range of inter ~ 

mediate host specIes where they fann their 
larva1 stages (metacestodes) tn host tissues. 

cercus avis (the larval stage of Taenia OviS~, 
CysUcercus tenulcollts (Ule larval stage of 

Taenia hydatigena}. Coenurus cerebraHs (the 
larval stage of TaenIa mutlceps) and finally 

Hydatid cyst (the metacestode of Echinococ~ 
eus granulo;;lUs}. Solusby. 1982, 

Sheep rearing constitutes an Important 
source of arrlmat protein especiallY In Arabian 
countries. Sheep become infected through in· 
gestlon of Taentld eggs resulting in formatlon 
of one or more met.'tcestodes namely. Cystl-

Mansoura. Vet. Med. J. (2J ~ 33) 

These larva] stages are of economic and 
public health Importance. The most obvious 
economic losses are due to condemnatlon es" 
pectally livers (e.g. C. tenuicollis, Hydtid 
cyst.. .. etc) and hearts as well as rendering the 
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carcass unobjectionable for consumers (e,g, 
C.ovts) , Also, nervous mantJestatlons and 
even anImal deaths are accompanIed with 
sheep coenurosis. Moreover. Hydatid cyst or 
hydatidosis is a cydozoonotic dangerous par
asite of worldwide distribution. where human 
and animal cases have been reported with se

vere cystic echinococcosis in lungs and livers, 

Most of previous stud1es showed that in
spection of slaughtered sheep at abattoIrs 
represents one of the prefect and accurate 
methods for diagnOSIs of metacestodee 
(Gracey ct. at.. 1999). Therefore thJs work 
was planned to study the prevalence. season
al dynamiCs as well as the morphological fea
tures of metacestodes 1nfecting slaughtered 
sheep at Mansoura abattoIr 1n Dakah11a prov
ince, Egypt. 

MATERIAL AND METHODS 
A total. number of 151 sheep were exam

ined by the routine meat tnspection for the 
detection of metacestodes in DakahUa prov~ 
tnee. Egypt. Regular weekly vtsits were earned 
out to Man$OUra abattoir allover a year, 
1. Collection of apecJmens: 

1. Heart. esophagus, diaphragm, llver, kid
neys, masseter and skeletal muscles 
were incised and Inspected for detection 
orc. ovts, 

2. Lungs and livers were palpated and 10-
ctsed for detection of Hydatid cyst and 
C,tenuicollls. The later metaceetode was 
also detected by gross inspection of the 
peritoneal cavtty and its contents, 

3. Skulls were incised and brainS were In
spected for detection of Coenurus cereb
ralls, 
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4. PosJtive samples were taken to Parasltol· 
ogy laboratory, Faculty of Veterlnaty 
Medidne. Mansoura University for fur
ther detailed examination, 

2. Laboratory examination and permanent 
tnounu for ldentlflcation (according to 
RIchard ... d Kruse, 1982) : 

1. The revealed metacestodes were washed 
tn tap water and kept In a little amount 
of water in a refrigerator overnIght. 

2. Small cysts (e,g. C. ovts) were com
pressed between 2 glass sHdes and flXed 

In 10% formalin for fixation. Large cysts 
(C. cerebralf8} were lncJsed and evacuat
ed then compressed. 

3. The compressed specimens were then 
washed in water to get TId of formaUn 
remnants and stained overnight in 
acetic acid alum carmine statn. washed 
In tap water to remove the excess of 
staIn. 

4, Differentiation was eamed out In acId
alcohol till reachIng the desired staln~ 

tng contrast. Then, dehydrated In as
cending grades of ethanol and passed In 
xylene before mounting In Canada bal. 
sam, 

5, Morphological features and measure
ments of the revealed parasites were 
idenUOed using binocular Ught micro
scope and screw eye micrometer. 

6. Photos were taken by dlgltal Camera 
(Fuji Film A 340, 4.0 million pixels). 
modified and resized uSing computer 
program ACD See (version 10.01, 
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RESULTS 
Investigation of 151 sheep carcasses at 

Mansour..! abattoir revealed four types of met

accstodcs. Namely; Cysticercus ovts. Cysticer

cus tenu1col11s. Coenurus cerebralls and Hy

datid cyst. 

The total prcvalenee of metacestodes infec

tion was considerably high (31.79%). Individ

ual prevalence of metacestodes revealed that 

C. oVis was found In 11.26%, C. tenuicollis in 

19.21%. C,cerebralis in 7.28% and Hydatid 

cyst in 0.66% of inspected carcasses as well 

as 6.62% mixed infections rrable. 1}. 

Regarding the seasonal fluctuation of the 

revealed parasites, Table (1) cleared that In

fection with metacestode.<; inereased during 

winter (31.70%) to reach Its m.ax,jmum during 

spring t37.S4%); whUe nearly similar lower 1n~ 

cIdences were observed during summer 

(28.57%) and autumn (28,95%). An Inverse 

seasonal fluctuation is observed whtle com

Paring the mlxed Infections, where they are 

found to Increase during summer {8.57%) and 

autumn {lO.53%} but decreased during winter 

12.44%) and sprtng (5.41%). It Is also noted 

that every season had the hIghest incidcnce of 

a certain parasite. I.e. autumn fOr C. tenutcol

Us (28.95%). winter for Hydatid cyst (2.44%). 

sprt~ for C, cerehraUs (lO.81%) and summer 

for C. ovis 07.14%), 

Seasonal dynamies of C. ovls was found to 

increase during sprtng season {la.22%} to 

reach tts maximum dUring summer (17.14%l 

and started to decrease during autumn 

17.89%) to be the lowest In winter season 

(4.88%). In contrast. C. tenuJooll1s was hlgh

est durlng autumn season (28.95%), de~ 

Mansouro. Vet. Med. J. 

23 

creased in Winter (19,51%}. toward spring 

(16.22%) to reach Us lowest incidence in 

summer 01.43%). On the other hand, C. ce

rebralis Is found to increase durIng winter 

(7.32%) and spring (10.81%). while de

Creased respectively dUring summer [8,27%) 

and autumn (2.630/0). Meanwhile, Hydatid 

cyst was only detected during wintcr {2..44%t. 

Table (1). 

tiSSue preferred by each parasIte was also 
under our focus. Hean was the most predilec

Uon site for C, ovis infection i82.35%J followed 

by diaphragm (23.53%), where there was 

11.76% mixed infection in both tissues. while 

5.88% of cysts were equally recovered as 

mixed infection from both kJdneys and back 

muscles. 

c. knuicollis cysts were found to predomi

nate in omentum foUawed by mesentery and 

liver (65.52, 48.28 and 34.48% respectively), 

of which. 10.34% were mixed between llver 

and omentum and 13.79% showed mixed In

fection by the same parasite between liver and 

mesentery. whereas all mesentery infections 

were mixed With omentum. Specifically. C. ceo 

rebralis was only revealed from brain, Mean
whHe. Hydatid cyst was only revealed from in

spected Uvers. Table (2). 

With respect to age groups, C.ovis Is found 

to infect all investigated anImal groups. where 

the majority of infection 1s obseIVed In the age 

group of 1-2 years old 04.560/oi. followed by 

anImals over 2 years old (5.56Dh), while 

younger animals [6-12 months) are found 

harboring the lowest incidence (3.33%). 

Direct proportion Is nQticed between the 
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age and the infection with C,tenulcolUs and 
C,cerebralis. In this regard. infection of 6 -12 
months age group {l3.33% and 0.00% respec~ 

tively} appears lower than animal groups be

tween 1~2 years {l7.48% and 4.47% respec
tively} and those over 2 years old (38.89% and 
11.]1% respectively), Le. The older the anI
mal. the highest Is the infection rate and vice 
versa. Table (3). 

Concemlng sex, remale antmals arc found 
more liable, than male ones, to the infection 
with C, tenuicollls (42.86 and 15,38 % respec~ 

lively} and C, eerebraUs (9,52 and 6.92% re
spectively), In contrast, males are found more 
liable to infection With C, ovis than females 
(l1.54 and 9.52% respectively). The only re
corded case of hydaUdosis was In a femalc 
over 2 years of age, Table (3). 

Morphological examinaUon revealed non vi

able· calcHled cysts of C,O\fis, The calctfied 
and degenerated ones were appeared as hard 
creamy coloured nodules With a core of pus In 
caseated cyst and hard calcaroous nodule In 

caleUled one. Their size ranged from 4 -10 
mm in diameter. 

VIable detected C, tenuicoIlls was sphe:rtcal 
or ovoid In shape, ranged from 1-8 em In di· 
ameter With the wan conSisted of a ml1ky~ 

whIte outer membrane and a thinner tnner 
one, nte protoscoiex could easily be seen from 
the cyst wall as a gllstentng whitish dot lnvag~ 
Inated into a long neck. The protoscol1ces 
ranged from 250 1050}lm in length and 200 
- 800 lllTI in width: with 4 cub -shaped mus
eular suckers (each 75 • 240 pm In dIameter) 
and a rostellum anned with two rows of 
hooks; Inner larger hooks (65-180 pm in 

M«MOura" Vet. Med. J. 
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length} and the ou ter small hooks (35-1 10 pm 
in length). 

C. cerebralis cyst appeared as a bladder 
with var1able size (1-5 em In diameter) and 

contains a clear fluid, which enclosed inSide a 
grayish white translucent membrane. Proto~ 
scolices couid be seen from the outer wail as 
small whttish dots floating freely In the fluid 
or attached to the membrane. Many protosco
!lees were attached to the gennlnal layer. 
these protoscolices varied in number {50-250} 
and size according to the stage of develop~ 
ment to,S X 0.4 mm to I x 0,8 mm tn diame
ter). Protoscol1ces have 4 cup-shaped muscu
lar suckers ranged from 75~250 J1m. and a 
rostellum bearing about 30 alternating large 
and small hooks. The length of the large 
hooks ranged from 232,5 -257.5 }lrn and that 
of sroan ones was 155 -175 \lm. 

Hydatid cyst was a unIlocular, small 
{l .Scm in dlameter). sphertcal vesIcle and 
consisted of a cavity fined with fluid. The 
thick cyst wall consisted of an outer tayer of 
laminated connective tissue and an inner nu
cleated genninal epltheIlum. It was sterile (no 
protoscoltces were found). 

DISCUSSION 
Results revealed a relatively high incidence 

of sheep metacestodes Infection. This could be 
attr1buted to the fact that most of sheep are 
reared beside dogs which are the final host of 
dog's TaenUd. 

Concernlng the prevalence of the revealed 
parasites. incidence of c. ovis is found hIgher 
than that recorded by El~Masry. 1986 (0%). 

El·Metenawy. 1999 {O.29%) and Dada and 
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kllno, 2006 O%J but lower than 81uy ct. 
at., 2007 (26%). C, tenuiooll1s in the present 
work nearly agreed With Hasslinger and We· 
ber-Womnghen. 1988 116.7%). and Dada 
.... d BellDo. 2006 (21.4%). MeanwhIle. Higher 
rate was recorded by EI~Masry. 1986 

(23,27%) and lower rates by El·Metenawy, 
1999 (1.25%) and Radfar ot. aI.. 2005 
U2,5'Nhl· C. eetehraHs, 1s found lower than 
Nag!. ot. aI .. 20011 (9.4%) and Oryan ot. al .. 
1994 (9.4%). but higher than Karim. 1979 
(2.9%), Akkaya and Vwusaner, 1998 (1.3%) 

and Abo-Shehada et ai, 2002 (3%). 

These differences may rrJem:d to dIfferent 
sheep management systems including rear
Ing beside dogs. locality and I or number of 
examined carcasses, 

Prevalence of Hydatid cyst {O,66%J, fotlows 

that recorded by Hegazl et. 31., 1986 {O.42%} 

1n Dakahlia province, Egypl: but lower than 
Scala et. aI .• 2005 (75%) In Italy, This lOWer 
Incldence of sheep hydatidosis may be ex

plained by the lower inc:ldcnee of Echlnococ~ 
eus granulosus In dogs In DakahUa province, 
Egypt (5%). which reported by E1~Shazly et. 

aI .. 2007. 

With regard to the seasonal dynamics of 

the revealed parasites, the IncreasIng of C. 

ovis during spring to reach its maximum In· 
ctdence ln summer season may attributed to 

the tnfecUon of sheep With Taenia ov1s eggs 
during the green feeding (BarseemJ In 
winter season" Seasonal dynamics of C, le

nuIcolHs coinclded with that menUoned by 
Pathak and Guar. 1982 {Increased In rainy 
seasons] and EHWa$rY. 1986 (increased iu 
autumn). 

Mansoura. Vet. Med, J. 
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Increasing of C, cerebralis during spring 
followed by summer season being Identical to 

Abo-Shehada et. at.. 2002 (Increased In 
spring! and Scala et. al., 2007 (Increased In 
spring and summer). whIle disagreed with 
UsIn and Gnc:lu. 2007 (incrcased lo wtnter 
and decreased tn summer}. The unique case 
of Hydatid cyst of the presenllssue Js only de
tected in winler season. 

On studying the tissue preferre<l by the 
revealed metaeestodes, Ule obtained results 

of C.01.is are found in agreement with Green 
et, &1., 1995 {heart. diaphragm. kidneys and 

back musclesl and disagreed with Burroughs 

et. al .. 1991 (bleeps brac:hit muscle). 

Investtgation results obtained for C. tenul· 
collis are found coincided with Jensen and 
Pierson. 1975 and Kadlar et. aI,. 2005 
(84.85% In omentum). 'f11e higher Uver infeeM 

Uon in this study than lbrahtm et. aL. 2002 
(4.0%) may be contributed to that most exam" 
ined animals were 1-2 years age {the time of 
exposure to new Infections). 

c. eerebral1s cysts were spectfically recov~ 
ere<! from the brain tissue, being identical to 

that reported by aryan ot. aI •• 1994. Islam 
and Rahman, 1997. Nagl ct. aI •• 2005 and 
Uslu and Guclu. 2007, 

The unique case of hydatldosis was re· 
covered from the liver. This is agreed with 
A1~Yaman et. al •• 1985, 

Refening to the age and sex groups infect
ed v.ith C. tenuieoHis, the present results be
Ing slmJlar to Pathak and Guar, 1982 (In
creased in aged animals) and A1lm et. aI •• 
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2002 {females more than males), but dIsa
greed With El-Masry. 1986 (males more than 

females). Results of c. ovls Infected age group 
and sex agreed With Kimberling. 1988 (sheep 

1~2 years old) and disagreed with Slssy et. 
aI •• 2007 {ewes more than rams}. SImilarly. 

C.cerebralis infected age group and sex is c0-

incided with Akkaya and Vu.ruaancr, 1998 
and Karim. 1979 but disagreed with Abo~ 

Shchad.a et aI.. 2.002 (younger more than 

adults) and Ullu and Guclu. 2007 {males 
more than females]. From our Opinion. these 
djfferenees may be attributed to the difference 

in the number of the examined animals rather 

than the longstanding criteria of tissue para

Sites. The un1que HydaUd cyst was revealed 
from an adult female over 2 years old Which, 

coincided With Scala ct. aI •• 2005. 

Finally, with regard to the morphological 
characterlsUcs of the detected parasites, no 
viable C. ovis were detected whIch. may Owing 
to the early degeneraUon of the cyst (Wi180n 
and WllaOD, 1998). The degenerated cyst ap

peared as that reported by Green et at. 
1995. 

TIie obtained c. tenuicolIts specImens 
agreed with Jensen and. PICHon, 1975; El~ 

Masry. 1986 and. KlmberliDg. 1988. The stze 

of protoscoltces and suckers Is found slmUar 
to El-Maary, 1986, The length of the large 

hooks and smaller ones belng wirhln the 
ranges gtven by ElMl(awawy. 1989 (large 

hooks 110-220 JIm and small ones llO~l60 

}lm). Rad.faT et. aI •• 2.005 (large hooks 199.1 

J..UIl and small ones 134,8511mj and El~Masry. 

1986 (large hooks 165·224 !lm and small 
ones 112-155 !lm). These differences in the 
mQrphological charactenzaUon of the rostellar 

Man..$Oura. Vet. Med. J. 

26 

hooks may be due to the existence of strain 

difference of Taenia hydatigena cysticerd 

(Radiar et. aI., 2005). 

Results of c. cerebralJs. agreed with Noo
rud.dht ct. al .• 1996 and Nag! et. aL, 2005. 

The number of protoscol1ces per cyst Is simi
lar to SUll. 1994 (50- 100) but lower than 

Jones ct. aI •• 1997 (SOD) and Gracey et. l11" 

1999 {400-SOOJ.The size of the protoscolices 
coincided wUh Nag! et al; 2005 (O. 12 x 0.15 -
1.2 x 0.8 mm). 

The detected morphological features of Hy· 

daUd cyst agreed mill that mentioned by Ur

quhart d. al., 1996 and. Salusby-. 1982 

CONCLUSION 
From the above mentioned results. It could 

be concluded that sheep careasses are Infect

ed with a relaUvely high 1ncidence of metaces
todes. that constraints both national economy 
and public health hazards. Therefore. the fo1-

lo\\1ng recommendations should be t.aken in 
consideration whUe rearing sheep: 

(1) Sheep stocks must be reared away from 

dogs (the final host of dog's TaenHds]In 

order to prevent metacestode tnfections 

with subsequent avoidance of economic 
losses especlaUy because these larval 

stages are usually diagnosed after 

slaughtertng. at meat inspection. 

(2.) In this regard, we have to emphaSize 
the Important role of meat inspection 

to offer a healthy meat for human 
consumption, free from public heaJth 

hazards. especIally In the absence of 
spectflc treatments of metacestooe Infec
tions. 
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No. 
ex. 

151 

No. 
Ex. 

151 

Table (21: Prevalence of C. tenuicoills and C. ovls 
I dlff ttl f h n eren ssues 0 seep! 

Prevalence of C. tenuicollls In different tlssu .... of sheep. 

LI_ Omentum ueeentary Llv<lr & I Llvet& 

% 
&Ome:ntum Omentum I M ... n~~ ... .~.~-~~ 

, +ve % i+ve: % +va % +ve %·~~T% 
I ' , , , 

29 19.21 10 L34.48j 19 65.52 14,48.28i 3 10.34 4 113.19 

Prevalence of C. avis In different tissues of sheep. 

Ofaphragn HeartS. 
, Back muscle. 

Heart Diaphragm and Kldn_". 
% .'" 

+vel '/0 I +ve' 

,-

I 
% +ve % +va , % , 

11 11.26 14 82.351 4 23.5 2 i 11.7E 1 I 5.88 , i 

Table (3): Prevalence of C. ovls, C. lenu/co/I/s and Coenurus 
_ralls In relallon to age and sex of sheep. 

Prevalence of the revealed parasHes In relation to age 

No. C, avfs I C. tenutcollia C. cerebralie 
Ex. +'18 % i +va % +va % 

Age group 

6 ·12 months 30 1 3.33 4 13.33 0.00 

1· 2 years 103 15 I 14.56 18 i 11.48 1/ 4.14 

Over2yeara I 18 I 1 I 5.56 1 138.89 I 2 1 11.11 

Femele 
Male 

Pravalence Of the revealed pareaHea In rlllallon 10 &eX 

I No. L C. ovfa 

i Ex.+vel % 

Co .... 1<01110 C. c ... bralls 

+veL % I+ve' % 
Sa. 

9 I 42.68 I 2 , 9.52 
20 i 15.38 I 9 i 6.92 

28 

Mansoura, Vet. Moo. J. Vol. XI, No.1. 2009 



Abu-Elwqfa. S. A. et aL. 

:, .... .; .......• \ 
~• .... . .'- ) 

tt - >' 

.. 't 
'-. '" 

Fig(l)~ C. avis in kidney 

FiJ!; (2}: c. {)'I'is in benrt 

Fi~ (3): c. teQuitollis In mcnntery 

FII! (4) : C. leDvieulli! in liyer 

Mansoura, Vet, Med, J. 

Fij! (5): c. cc:rebrlliis in brain 

Fi~ (6): c. ecrehO'ilis on 8 slide 

FiJil ('1); Proiulicolex of C. cc:rebralis 

Fig (8): Rosle-Uar hocks of 
C. cerebralis 
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