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ABSTRACT

A total number of 15! sheep are examined by the routine meat inspection. It is
Jound that the lotal prevalence of metacestodes infecting sheep carcasses was 31.79%.
Four types of metacestodes are detected; Cysticercus ovis, Cysticercus tenuicollis, Co-
enurus cerebralis and Hydatid cyst. Prevalence of the revealed parasites are estimat-
ed, where the prevalence of C. ovis was 11.26%, Hydatid cyst (0.66%), C. tenulcollis
(19.21%) and C. cerebralis (7.28%). Concerning the seasonal dynamics of the revealed
parasites, autumn season was the highest season for infection with C. tenuicollis
(28.95%), and winter In case of hydatidosis (2.44%), while C.ovis reached its maximum
during summer (17.14%). Moreover, spring season was the highest for infection with C.
cerebralis (10.81%). Heart was the most predilection site for C. ovis infection (82.35%]
and omentum for C. terulicollis (65.52%). Hydatid cyst is only recovered from liver and
C. cerebralis only detected in brain. Dealing with the prevalence of the revealed para-
sites in different ages, Hydatld cyst was only detected in aged animais and C. ouis in
sheep 1-2 years old, while C. cerebralis and C. tenuicollis are revealed from sheep over
two years of age. Microscopical examination of the obtained parasites was performed
Jor identification.
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INTRODUCTION

21

Cestodes of the family Taeniidae, which in-
fect the small intestine of dogs (deflnitive
host), are transmitted tp a wide range of inter-
mediate host specles where they form their
larval stages (metacestodes) in host tissues.

Sheep rearing constitutes an Important
source of animal protein especlally in Arabjan
countries. Sheep become infected through in-
gestion of Taeniid eggs resulting in {formation
of one or more metacestodes namely., Cystl-
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cercus ovls (the larval stage of Taenia ovis),
Cystcercus tenulcollis (the larval stage of
Taenfa hydat{gena), Coenurus cerebralis (thc
larval stage of Taenla muticeps) and finally
Hydatid cyst (the metacestode of Echinococ-
cus granulosus), Solusby, 1982.

These larval stages are of econornic and
public health importance. The most obvious
economic losses are due to condemnation es-
peclally livers (e.g. C. tenuicollis, Hydtid
cyst....etc) and hearts as well as rendering the
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carcass unobjectionable for eonsumers (e.g.
C.ovig]. Also. nervous manifestations and
even animal deaths are accompanied with
sheep coenurosis. Moreover, Hydatld cyst or
hydatidosis is a cyclozoonotic dangerous par-
asite of worldwide distribution, where human
and animal cases have been reported with se-
vere cystic echinococcosls in lungs and livers.

Most of previous studies showed that in-
spection of slaughtered sheep at abattolrs
represents one of the prefect and accurate
methods for diagnosis of metacestodes
(Gracey et. al., 19989). Therefore this work
was planned to study the prevalence, season-
al dynamics as well as the morphological fea-
tures of metacestodes {nfecting slaughtered
sheep at Mansoura abattoir in Dakahlia prov-
ince. Egypt.

MATERIAL AND METHODS
A total number of 151 sheep were exam-
Ined by the routine meat inspection for the
detection of metacestodes in Dakahlia prov-
inee, Egypt. Regular weekly visits were carried
out to Mansoura abattolr allover a year.
1. Collection of specimens:

1. Heart, esophagus, diaphragm, llver, kid-
neys, masseter and skeletal muscles
were inclsed and inspected for detection
of C. ovis.

2. Lungs and livers were palpated and in-
cised for detection of Hydatid cyst and
C.tenuicollls. The later metacestode was
also detected by gross Inspection of the
peritoneal cavity and its contents.

3. Skulls were incised and brains were in-
spected for detection of Coenurus cereb-
ralis.
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4. Poslttve samples were taken to Parusttol-
ogy laboratory, Faculty of Veternnary
Medicine, Mansoura University flor fur-
ther detalled examination.

. Laboratory examination and permanent

mounts for identification (according to

Richard and Kruse, 1982] :

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

2. Small cysts (e.g. C. ovis) were com-
pressed between 2 glass slides and fixed
in 10% formalin for fixation. Large cysts
(C. cerebralis) were Incised and evacuat-
ed then compressed.

3. The compressed specimens were then
washed Iin water to get rid of formalin
remnants and stalned overnight in
acetlc acid alum carmine stain, washed
in tap water to remove the excess of
stain.

4. Differentlation was carrted out In acid-
alcoho! till reaching the desired stain-
ing contrast. Then, dehydrated in as-
cending grades of ethanol and passed In
xylene before mounting in Canada bal-
sam.

5. Morphological featurcs and measure-
ments of the revealed parasites were
i{dentifled using binocular light micro-
scope and screw eye micrometer.

6. Photos were taken by digital Camera
(Fujl Film A 340. 4.0 million pixels}.
modifled and resized using computer
program ACD See (version 10.0).
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RESULTS
Investigation of 151 sheep carcasses at
Mansoura abattoir revealed four types of met-
acestodes. Namely; Cysticereus ovis, Cysticer-
cus tenuicollis, Coenurus cerebralis and Hy-
datid cyst.

The total prcvalenee of metacestodes infec-
tlon was considerably high (31.79%). Individ-
ual prevalence ol 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 (Table, 1).

Regarding the seasonal fluctuation of the
revealed parasites, Table (1) cleared that in-
fection with metacestodes inereased during
winter (31.70%) to reach its maxdmum during
spring (37.84%); while nearly similar lower in-
cldences were observed during summer
(28.57%) and autumn (28.95%). An inverse
seasonal fluctuation is abserved while com-
paring the mixed Infectlons, wherc they are
found to Increase during summer (8.57%) and
autumnn (10.53%) but decreased during winter
{2.44%) and spring (5.41%). It is also noted
that cvery season had the highest Incidcnce of
a certaln parasite. {.e. autumn for C. tenutcol-
lis (28.95%). winter for Hydatld cyst (2.44%),
spring for C. cerebralis (10.81%¢) and summer
for C. ovis (17.14%).

Seasonal dynamics of C. ovls was found to
Increase during spring season (16.22%) to
reach its maximum during summer (17.14%)
and started Lo decrease during autumn
(7.85%) Lo be the lowest In winter season
(4.88%). In contrast, C. tenuicollis was high-
est during autumn season (28.95%), de-
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creased in winter (19.51%). toward spring
(16.22%) to reach Its lowest incidence in
summer (11.43%). On the other hand, C. ce-
rebralis Is found to lncrease during winter
(7.32%) and spring (10.81%), while de-
creased respectively during summer (8.27%)
and autumn (2.63%). Meanwhile. Hydatid
cyst was only detected during wintcr (2.449%).
Table (1).

Tissue preferred by each parasite was also
under our focus. Heart was the most predilec-
tion site for C. ovis infection (82.35%) followed
by diaphragm (23.53%). where there was
11.76% mixed infecton in both tissues. while
5.88% of cysts were equally recovered as
mixed infection [rom both kidneys and back
muscles.

C. tcnulcollis cysts were found to predomi-
nate in omcntum followed by mesentery and
Hver (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 samc parasite between liver and
mesentery. whereas ali mesentery infections
were mixed with omentum. Specifically, C. ce-
rebralis was only revcalcd from brain. Mean-
while. Hydatld cyst was only revealed from in-
spected livers. Table (2).

With respect to age groups, C.ovis is found
to Infect all {investigated animal groups, where
the majority of infection is observed in the age
group of 1-2 years old (14.56%), followed by
animals over 2 years old (5.56%), whlle
younger animals (6-12 months) are found
harboring the lowest tnctdence (3.33%).

Dircct proportion is noticed bctwecn the
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age and the infectfon with C.tenuicollis and
C.cerebralis. In this regard, infection of 6 -12
months age group (13.33% and 0.00% respec-
tively) appears lower than animal groups be-
tween 1-2 years (17.48% and 4.47% respec-
tively) and those over 2 years old (38.89%% and
11.11% respectively). i.e. The older the ani-
mal, the highest Is the infection rate and vice
versa, Table (3).

Concemning sex, female anlmals are found
more lNable, than male ones. (o the infection
with C. tenuicollls (42.86 and 15.38 % respec-
tively) and C. cerebralls (9.52 and 6.92% rc-
spectively). In contrast, males are found more
lable to infection with C. ovis than females
(11.54 and 9.52% respectively). The only re-
corded case of hydatidosis was In a femalc
over 2 years of age. Table (3).

Morphological examination revealed non vi-
able - calcifled cysts of C.ovis. The calcifled
and degenerated ones were appeared as hard
creamy coloured nodules with a core of pus in
caseated cyst and hard calcareous nodule in
calcified one. Thelr size ranged from 4 -10
mm in diameter.

Viable detected C. tenuicollls was spherical
or ovold In shape. ranged from 1-8 cm In di-
ameter with the wall consisted of a milky-
white outer membrane and a thinner {nner
one. The protoscolex could easily be seen from
the cyst wall as a glistening whitish dot invag-
inated into a long neck. The protoscolices
ranged from 250 -1050 um in length and 200
- 800 yum in width; with 4 cub -shaped mus-
eular suckers (each 75 - 240 pm in dlameter)
and a rostellum armed with two rows of
hooks: Inner larger hooks (65-180 pm in
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length) and the outer small hooks (35-110 pm
in length).

C. cerebralis cyst appeared as a bladder
with variable size (1-5 cm in diameter}) and
contains a clear fluid, which enclosed inside a
grayish white translucent membrane. Proto-
scolices could be seen from the outer wall as
small whitish dots floating freely in the fluid
or attached to the membrane. Many protosco-
lices were attached to the germinal layer,
these protoscolices varied in number (50-250)
and slze according to the stage of develop-
ment (0.5 x 0.4 mm to 1 x 0.8 miu in diame-
ter). Protoscolices have 4 cup-shaped muscu-
lar suckers ranged from 75-250 pym, and a
rostelluin bearing about 30 altermating large
and small hooks. The length of the large
hooks ranged from 232.5 -257.5 ym and that
of small ones was 155 -175 um.

Hydatid cyst was a unilocular. small
(1.3cm in diameter), spherical vesicle and
consisted of a cavity fllled with fluid. The
thick cyst wall consisted of an outer layer of
laminated connective tissue and an inner nu-
cleated germninal epithelium. It was sterile (no
protoscolices were found).

DISCUSSION
Results revealed a relatively high Incidence
of shecp metacestodes Infection. This could be
attributed to the fact that most of sheep are
reared bes!de dogs which are the final host of
dog’s Taeniid.

Concerning the prevalence of the revealed
parasites. incidence of C. ovis is found higher
than that recordcd by El-Masry, 1986 (0%),
El-Metenawy, 1999 (0.29%) and Dada and
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Beltno, 2006 (1%) but lower than Sissy et.
al., 2007 (26%). C. tenutcollis in the present
work nearly agreed with Hasslinger and We-
ber-Werringhen, 1088 (16.7%). and Dada
and Belino, 2008 (21.4%). Meanwhlile. Higher
rate was rccorded by El-Masry, 1686
{23.27%6} and lower rates by El-Metenawy,
1999 (1.25%) and Radfar et. al., 2005
. (12.57%%). C. cerebralls. Is found lower than
Nagt et. al., 2008 (9.4%) and Oryan et. al.,
1994 (9.4%). but higher than Karim, 1979
(2.9%). Akkaya and Vurusaner, 1998 (1.39%6)
and Abo-Shehada et al; 2002 (3%).

These differences may referred to dlfferent
sheep management systems including rear-
Ing beside dogs. locallty and / or number of
examined carcasscs.

Prevalence of Hydatid cyst (0.66%), follows
that recorded by Hegazl et. al., 1986 (0.42%)
in Dakahlia province, Egypt; but lower than
Scala et. al., 2008 (75%) in ltaly. This lower
Incldence of sheep hydatidosls may be ex-
plained by the lower incldenee of Echlnococ-
cus granulosus in dogs in Dakahlia province,
Egypt (5%). which reported by Ei-Shazly et.
al., 2007.

With regard to the seasonal dynamics of
the revealed parasites, the Increasing of C.
ovis during spring to reach its maximum In-
cidence fn summer season may attributed to
the Infection of shecp with Taenla ovis eggs
during the green feeding (Barseem) in
winter season. Seasonal dynamics of C. te-
nuicollis coincided with that mentioncd by
Pathak and Guar, 1982 (increased in rainy
seasons) and El-Masry, 1986 (increased iu
autumn).
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Increasing of C. cerebralis during spring
followed by summer season being identical to
Abo-Shehada et. al.,, 2002 (increased (n
spring) and Scala et. al,, 2007 (increased In
spring and summer), while disagreed with
Uslu and Guclu, 2007 (incrcased In winter
and decreased in summer). The unique case
of Hydatld cyst of the present 1ssue Is only de-
tected in winter season.

On studying the tissue preferred by the
revealed metaeestodes, the obtained results
of C.ovis are found in agreement with Green
et. al.,, 1995 (heart, diaphragm. kidneys and
back muscles) and disagreed with Burroughs
et. al., 1991 (bieeps brachit muscle).

Investigalion results obtained for C. tenui-
collis are found coincided with Jensen and
Plerson, 1975 and Radfar et. al.,, 2005
(84.85% in omentum). The higher liver infee-
tion In this study than Ibrahim et. al., 2002
(4.6%) may be contributed to that most exam-
Ined animals were 1-2 years age (the tme of
exposure to new infections).

C. cerebralis cysts were specifically recov-
ered from the brain tissue. being idcntical to
that reportcd by Oryan et. al., 1994, Islam
and Rahman, 1997, Nagl et. al., 20056 and
Uslu and Guclu, 2007.

The unique case of hydatldosis was re-
covered from the liver. This i{s agrced with
Al-Yaman et. al., 19865.

Referring to the age and sex groups infect-
cd with C. tenuicollis, the present results be-
Ing similar to Pathak and Guar, 1982 (In-
creased in aged animals) and Allm et. al,
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2002 (fernales more than males), but disa-
greed with El-Masry, 1086 (males more than
females). Results of C. ovis infected age group
and sex agreed with Kimberling, 1988 (sheep
1-2 years old) and disagreed with Sissy et.
al., 2007 (ewes more than rams). Simllarly.
C.cerebralis Infected age group and sex is co-
incided with Akkaya and Vurusaner, 1998
and Earim, 1078 but disagreed with Abo-
Shehada et al.,, 2002 (younger more than
adults} and Uslu and Gucly, 2007 (males
more than females). From our oplnlon. thcae
differenees may be attributed to the difference
in the number of the examined anlmals rather
than the longstanding criterla of tissue para-
sites. The unique Hydatid cyst was revealed
from an adult female over 2 years old which,
coincided with Scala et. al., 2006.

Finally, with rcgard to the morphological
characteristics of the detected parasiles, no
viable C. ovis were detected which. may owing
to the early degeneration of the cyst (Wilson
and Wilson, 1998). The degenerated cyst ap-
peared as that reported by Green et al.,
1995.

The obtalned C. tenuicollls specimens
agrced with Jensen and Plerson, 1975; El-
Masry, 1986 and Kimberling, 1988. The size
of protoscolices and suckers js found similar
to El-Masry, 1886. The length of the large
hooks and smaller ones belng within the
ranges given by El-Nawawy, 1989 (large
hooks 170-220 pym and small ones 110-160
pm), Radfar et. al.. 2005 (large hooks 199,1
pm and small ones 134.85 pym) and El-Masry,
1886 (large hooks 165-224 pm and small
ones 112-155 pm). These differences in the
morphological characterization of the rostellar
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hooks may be due to the exisience of strain
difference of Taenia hydatigena cysticerci
(Radfar et. al., 2005).

Results of C. cerebralis, agreed with Noo-
ruddin et. al., 1996 and Nagi et. al., 20086.
The number of proloscollces per cyst {8 simi-
lar to Sun, 1884 (50-100) but lower than
Jones et. al., 1997 (500) and Gracey et. al..
1999 (400-500).The size of the protoscolices
colnclded with Nagi et al; 2005 (0.12x0.15 -
1.2 x 0.8 mm).

The detected morphological features of Hy-
datid cyst agreed with that mentioncd by Ur-
quhart et. al., 1996 and Solusby, 1982

CONCLUSION
From the above mentloned results. It could
be concluded that sheep careasses are {nfect-
ed with a relativcly high Incidence of metaces-
todes, that constraints both national economy
and public hcaith hazards. Therefore. the fol-
lowing recommendations should be taken in

consideration while rearing sheep:

(1) Sheep stocks must be reared away from
dogs (the final host of dog's Taeniids} in
order to prevent metacestode {nfections
with subsequent avoldance of economic
losses especlally because these larval

usually diagnosed after
slaughtering, at meat inspectlon.

stages are

(2) In this regard, we have to emphasize
the Important role of meat inspectlon
to offer a healthy meat for human
consumption, free from public health
hazards. especlally In the absence of
specific treatments of metacestode Infec-
tlons.
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Table {1} Prevalence and seasonal dynamics of metacestodes
revealed from sheep slaughtered at Mansoura abattoir.

Cysicercus Hydatid Cysticercus | Coenurus |
No. | Total Mixed ovis cyst tenuicollis coerebralls
Season | g | uve % *ve %
+ve % +tva | % | tve % +ve Y%
Autumn | 38 11 |28.95| 4* |1053| 3 | 7.89 - |0.00| 11 | 2895 1 2.63
Winter 41 13 |3170| 1B 244 | 2 | 4.88 1 244 | 8 [19.51| 3 | 7.32
Spring 37 14 |37.84| 2°¢ 5.41 6 |16.22| - (000 6 |16.22 4 | 10.81
Summer | 35 10 | 28.57| 3P 857 | 6 |1714 | - (000 | 4 (1143 3 | 8.27
Total 151 | 48 | 31.79| 10 662 |17 |11.26| 1 |0.66 | 29 (19.21 | 11 | 7.28

A: Three cases C.ovis mixed with C. tenulcollls + one case C.tenulcollis mixed with coenurus cerabralls

B: One case C.ovis mixed with C.tenulcollls
C: One case C.ovis mixed with Coenurus cerebralls + one case C.tenulcollis mixed with Coenurus cerabralls

D: Three cases C.ovis mixed with C.tenulcolils
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Table (2): Prevalence of C. tenuicollis and C. ovis
in different tissues of sheep:

Prevalence of C. tonuicollls n different tissues of sheep.
] Mesentery Liver & Liver &
No. sve “ Liver Omentum &Omentum | Omentum | Mesentery
E '3
. +vel % |[*+ve| % f+ve| % |tvel % |+ve| %
151| 29 |19.21| 10 | 34.48| 19 |65.52] 14 (48.28) 3 |10.34( 4 (13.79
Provalence of C. ovis In different tissues of sheep.
Heart & Back muecles
No. Heart Diaphra Dlaphragm and Kidneys
B " % "
+ve| % +ve} % +v—e[ % +ve J %
|
151 17 |[11.26| 14 | 82.35] 4 )23.5 2 ’11.7 1 } 5.88

Table (3): Prevalence of C. ovis, C. fenuicollls and Coenurus

cerebralis in relation to age and sex of sheep.

Prevalence of the revealed parasltes In relation to age l
No. C. ovie C. tenulcoliis C. cerabralie
Age group Ex. [4va| % |+ve| % | +ve Y%
6 -12 months 30 1 333 4 13.33 - 0.00
1-2 years 103 | 15 | 1458 | 18 | 1748 | 9 474
Over 2 yoars 18 1 5.56 7 |3889 | 2 11.11
Prevalence of the revealed parasites In relation to sex
o No—! C. ovis C. tenuicoliie f C. cerabrafis
Sax E:'
© | +ve 1 % +ve F % ] +ve %
Femele 21 2 9.52 9 (4268 2 .52
Male 130 | 15 | 11.54 | 20 | 15.38 9 6.92
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Fig (5): C. cerebralis in brain

Fig (6): C. cerebralis on a slide

Fig (7): Proloscolex of C. cerebralis

Fig (4) : C. tenuieollis in liver Fig (8): Rosicllar hooks of
C. cerebralis
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