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. 1 INTRODUCTION - o
Ethiopia [ st livestock Pop latlo Afr ca, estimafed illion cattle, 23 milliof*SH&Ep and 18
million goats, Wth LR &) &f ;ZL waglr@lﬂeegcountry Small ruminants
(sheep and goats) are particularly 1mportant resources gmglc':‘ountry as they provide more than 30% of local meat
consumption and generate cash income from expos of meat, livera pimals and skins (Anonymous, 2005).

However, a significant amount of organs and caficagsé emhied in slaughtered sheep and goat due to various
6 Ymillion USD loss are estimated annually. C.

it bores its way through the liver substance. A “’-; 4 days: ‘ ¢liver and enters the abdominal cavity where it
develops to a large bladder worm, known as 1 :0llo -3
segment, which may contain 100,000 eggs, death mayzeeeiu:d ¢ to massive numbers of developing metacestodes
known as Cysticerci (Radostits ef al., 2007).

C. tenuicollis, a metacestode of T. hydatigena, invades the liver and abdominal cavity of the intermediate hosts like
sheep and goats causing considerable tissue damage during larval migration. Fibrous scars resulting from the
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migration of the larvae lead to condemnation of the viscera and disposal of other offal’s to which the mature bladder
worms attached and if they fail they degenerate and become calcified (Assefa, 2005).
Various investigations have been conducted to determine the prevalence and economic importance of organs
condemned in Ethiopia. According to Woinshet and Girma the prevalence of C.tenuicollis, in visceral organs of
slaughtered sheep and goat at Addis Ababa abattoir was 40.0% and 46.6% in sheep and goat respectively.
Furthermore, many researchers indicate that, there is variation in the occurrence of C. tenuicollis in different areas of
Ethiopia. However, most of the surveys paid attention to organ condemnation due to parasites in shoats (Woinshet et
al., 2010).
Hence, there are practically no dependable and precise information with regard to organ condemnation of small
ruminants especially on liver due to parasitic cases likes C. tenuicollis. In view of this, proper evaluation of
economic loss due to liver condemnation in sheep and goats at abattoir is needed. This is of great relevance where
economic realities often determine the type and scope of control. There was very few studies conducted, and hence,
there is scarcity of information about C. tenuicollis prevalence or status at Jimma municipal abattoir. Therefore, the
objectives of this paper were:

v To determine the prevalence of C. tenuicollis in sheep and goat slaughtered at Jimma municipal abattoir

v To identify risk factors that can influence the prevalence of C.tenuicollis in the study area.

2.1 Cysticercus Tenuicollis -
Cysticercustenuicollis is larval stage (metages ﬁg}f

hydatzgena have been reported to have bee 0 nd 11

! datigena (7. hydatigena). Adult worms of T.
1ﬁnﬂ1t st es of dogs cats, mice and wild carnlvores

feces of the host and are ingested by a wide rafge fous ahin) ls (intermediate hosts) during grazing. After
ingestion, the egg’s shell is digested and the ) eslibefdated and migrate through the intestinal walls,

The oncospheres may remain in the liver or migrate ’EEF'th&‘o‘menta mesenteries or the peritoneal cavity. However,
unusual locatlons like the lungs, the kldpew and reproductive system organs have also been reported.
ity dunhaaﬁea'nwﬁ ddti’ f &&Ehﬁé‘ drious.impa on their

i C @i ibratjc tracts and serofibrinous peritonitis. In very heavy infections, the 111@ dest
Is caus g tosinophilic infiltration.and severe inflammation that may prove t§"be fatal(P 'ya'-@,a eitig

G %mg 1ncreasntg1 c_l_E; ﬁm@mt@‘m@hould be given to Gt te : gof i
Q' tO . 2 .7 : T 1 ie§

ondemnation of offal s containing these larvae partlcularly i

22 Tasonomy gw{agsg@eltﬂeg plication & ecfimgpues

More than 70 nominal species having b to t e genus of Taenia and approximately 42 valid species and

three subspecies are currently recognized. Taenud -ctﬁ’ll f8-of two genera, Echinococcus and Taenia. The genus
Taenia includes a diversity of tapeworm species ud s Jarviag (metacestodes) and the cestodes (tapeworms),

the adult stages of which occur in the intesti 1c ild Ganids. Species of Taenia are of significant human
and veterinary importance. They parasitize intdi S, 1 ing fish, reptiles and mammals. The adult stage
of T. hydatigena (Cestoidea; Cyclophyllide acriiidae; Ta gitizes and matures in the small intestine of
dogs, cats, mice and wild carnivores, like the 1 ' i L{xvl al Aen et al., 2008).

2.3 Adult Tapeworm

like the Taeniasolium, but smaller. Its usual length 1s a meters. The body consists of a head called scolex,
followed by a narrow neck and a long strobila. The strobila is composed of linear chain of flat segments called
proglottids, and each proglottid is a monoecious. The head possesses four suckers and a rostellum with 28 to 33
hooks, situated in two rows hooks. These hook and suckers enable tapeworm to remain attached to the host's
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intestinal mucosa. The lengths of the large hooks of T. hydatigen arange between 191 and 218 um, while the small
hooks range between 118 and 143 pm (OIE, 2008).

24 Eggs

Taeniid species eggs are spherical or oval 26-34 pm in the diameter and consist of a delicate outer layer (yolk sac),
being removed prior to the expulsion of the egg within the proglottid. The second layer, a thick embryophore
(polygonal keratin blocks), which gives the egg its radial appearance. On the inside of the embryophore layer is a
thin oncospheral membrane and the oncosphere (hexacanth embryo), which contains six hooks and a pair of glands
(Murrell et al., 2005).

The eggs of Taenia species are morphologically indistinguishable by light microscopy, limiting the diagnosis by
fecal examination. Adult stage of 7. hydatigena in dogs produce proglottids which mature, become gravid, detach
from the tapeworm, and migrate to the anus or are passed in the stool (approximately 2 per day,each containing
about 50,000 eggs). Although each T. hydatigena may produce over 100,000eggs per day, many of them hatch in the
small intestine and become inactive (Rostami et al., 2013).

2.5 Metacestode (Cystcercustenuicollis)

C. Tenuicollis is the larval stage of T. hydatigen gnsidered as the most important parasite of sheep
and goats. The adult T. hydatigenalives in thefsma dggs and other carnivores, segments containing
numerous eggs passed in the feces. After the {gosti phere within egg hatches under the influence of
gastric juices and bile that break down the embr @bh ) e oncosphere. The oncosphere penetrates the
intestinal epithelium, presumably using its hé ‘ 12 & The gland secretions act as host-cell lysing
agent, thus they assist passage of hooks throu i bbar g1 df., 2010).

The penetration in the intestinal mucosa takes¥ imufgs of entering the lumen of the small intestine.
Once through the epithelium, some oncosphere er sy helidl capillaries and are carried to the liver via the

portal system, where they are transformed to cysticertis ic€rci, which arise from the liver, will continue to grow
in size and can reach a maximum length of 10mm_in length. The oncospheres which enter the peritoneal cavity

ached to (Epdtimpernaiatwederid trobdemingl [peirdecpey of ¢ sheep and can reach

diameter. Cysts-contain a clear, jelly-like fluid surrounding a single, im

t1d which may Py@s@l’)‘}w&m,; geath may occur d

& heals, forming fibrotic tracts, which leads to' condemnation at l:§
patlca as reported C. tenuzcollzs are infccti

OWn as Cysticercosy

2.3 General hf
2.3.1 Basic life-cyc
Life cycle of T. hydatigena involves intermediate (a widerange,of herbivorous animals) and definitive (dogs or wild

gg‘igg e Application & Techniques

Canids) host species; and three distinct stages: gfgs in-envi nmient, cysticerci in the intermediate host and adult
tapeworms in the small intestine of definitive h@st (@

2.3.2 Egg survival and dispersion |
Eggs of T. hydatigenaare highly resistant to iivironm 's anid gan remain infective for a long period of time
in a suitable environment. Their survival is dgpendéntion tei ‘7' 3 and relative humidity. However, the viability
‘ pidity, direct exposure to intense sunshine and
the presence of tapeworm debris. Heating to i\ 80°Crkilled' egos 0T T. hydatigena in less than 5 minutes. On the

i g t Byftares al., 2013).
Taeniid eggs disperse at least 80 meters within 10™=19=¢dys frorn deposition. The potential for dispersion of
T.hydatigena eggs was recorded by the discovery of C.tenuicollis in a population of undomesticated sheep on a
remote Scottish Island despite the fact that the nearest definitive hosts were located at a distance of 40 km away. In a
pasture, the sheep themselves may be involved in the dispersal of the eggs as they walk through them, but the
transfer of eggs over longer distances requires alternative dispersal mechanisms. Flies may be involved in the
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transport of T.hydatigena eggs. T. hydatigena eggs which had been ingested by flies in field experiments were
reported to be viable and caused infection when ingested by lambs (Deplazes et al., 2011).

2.3.3  Hatching and activation

Hatching refers to removal of the thick embryophore of Taenia eggs caused by gastric juices and activation refers to
discharge of the oncosphere from the oncospheral membrane by the action of bile (Radfa et al., 2005).

2.4 Clinical features
The presence of C. fenuicollis in ruminants is generally not clinically apparent. However, death may occur due to
massive infections of numerous C. tenuicoll is known as cysticercosis. Deaths can follow due to hepatic hemorrage,
mainly in young animals. Economic loss is mainly due to condemnation of livers and other organs at slaughterhouse.
Moderate to heavy infections can result in loss of appetite, diarrhea, jaundice, anemia, and decrease in growth rate
leading to increase feed costs. Sheep may also become weak, leaving them susceptible to other infections. On the
other hand, liver damages caused by the migration of young C. fenuicollis, can create favorable conditions for local
growth of some pathogenic microorganisms (Popova ef al., 2013).

The most frequent locations for C. tenuicollis are the omenta, the mesenteriesor the liver. However, unusual
locations of C.tenuicollis cysts, like the lungs, the kidneys, brain and even the reproductive system had been
reported. An aberrant location of C. tenuicollisinside the-eherign-allantoic membrane of a goat’s foetus was reported
in Portugal’s northeast. On the other hand, the existcn 2

: acty irgd reproductive abnormalities in the ewes. In a
certain number of these cases, calcified cysticgfcioeclude ) auferinetubes (Mekuria et al., 2013).

2.5 Economic impact e :
The importance of C. tenuicollis is the resultalt losses e d ing meat inspection when infected carcasses
are condemned. The loss due to condemnation §f ong ollis, particularly liver is of special significance

annual loss due to the rejection of carcass and organ$“feem=of$mall ruminants slaughtered in Ethiopia to be 65,269
USD or 1,044317 Ethiopian birr (Oryan ef al., 2012).
Internattional Journal of Research -_

nfand diagnosis

slaughterhouses usually was performed to detect the presence of &
odts, although such procedure is insensitive, particularly for WKght
}ction provi?u?@fﬁmat%q}i@ an initial indicatorifo

active surveillance i1s-heeded to gather more valid epidemiological i
Fograms (El-Hallawany et al., 2012). : \

aspection of C. tenuicollis is more difficult if cysts are small or degenerate

animals that are acsgzéjlt}geﬁﬁggg%j&ﬁs@gﬁgﬁ%@}ﬁ&?gﬁfﬁgﬁ jrtgimz:éég?bé? 22221120(());23 0/((:)y(;fsth;t

necropsy, the presence of only one scolex in the bla .and rostellar hook characters, particularly large and
small hook lengths (Jibat et al., 2008). e .

2.7 Prevention and control of C. tenui

C. tenuicollis do not have serious impact on , IWEVE influence on the carcass value at slaughter
and cause considerable losses in the sheep dust anc rel arket access. C. tenuicollis in the internal
organs of intermediate hosts are difficult ‘ Vdrpigss’ Therefore, treatment for C. tenuicollis in

ntrol strategies rely on an integrated control
programme involving both sheep farmers and do e life cycle of T. hydatigena (Goussanou et al.,

2014).

3. MATERIALS AND METHODS
3.1 Study area
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The study was conducted at Jimma Municipal Abattoir to determine the prevalence of C. tenuicollis in sheep and
goat slaughtered at Jimma municipal abattoir and to identify risk factors that can influence the prevalence of
C.tenuicollisin the study area. Jimma town is located in Oromia region, south west of Ethiopia, at a distance of about
352 km from Addis Ababa. Geographically, Jimma is located at 7°13° and 8°56° N latitude and 35°52’ and 37°37E
longitude. The climatic condition of the area is ‘midland with altitude ranging between 1720 to 2110 m above sea
level and receives annual rainfall which ranges between 1200 to 2000 mm. There are two rain seasons, short rainy
season (November to April) and long rainy season (July to October). The annual mean temperature ranges from
about 12.1°C to 28°C (JZARDO, 2009). Jimma zone has a poultry population of about 1,139,735 (CSA, 2015).

3.2 Study Population

The study population constituted oflocal breeds of sheep and goats coming from different market of Jimma zone
slaughtered at Jimma municipal abattoir. All slaughtered animals, were males and females. In this study, small
ruminants were categorized into two age groups, young and adult and two species, sheep and goats. Sheep and goats
with the first pair of permanent incisor teeth were considered as young and those with two and more pair of
permanent incisors were regarded as adults (Steele, 1996).

33 Study design

The study was cross-sectional study whereby the study animals were selected from the slaughter line using
systematic random samphng technlque List of the _animaals fo be slaughtered, from which study animals were

34. Sample Size Determination i
The required sample size was determined basgd o ;expec | pr enck of 50% and the formula given by Thrusfield

body condltlon were considered as risk factor
3.5. Study methodology

3.5.1. Ante-Mortem Inspection - 5
The date and the species, origin, breed, sex, age an «eondition of animals were recorded prior to slaughter.
Durlng ante-mortem examination underweight animals were detained_less than 14 kg and 12 kg for sheep and goat

ag!?@@@%@ﬁel&t@ﬁ%&ﬁgfmmmmﬁ@ g Wess @iy yftling and moving and

S ectlon the hvers were thoroughly 1nspected by visualizatio

efice bf parasites at bﬁg ? gharacterization (fert%ty
ited*to-the parasito ogy ratory at t aculty of Veterinary Medicing for ‘c

S d viable if the head evaglnated within 2 hours, then the identification of*thg

based on the morpho te tiated from C. ovis on the
basis of its relatlvel‘gézégzze leﬁmﬂ mo?d?m g 1tgwél§0{2?q§§ﬂa§ffl erlleck in relation to caudal
bladder and also the location of the cyst in the body threrhost,(Urquhart et al., 1996).

3.6. Data Analysis -
The species, age, origin, body condition and llected. The raw data generated during post
mortem inspection was entered into a Microsgft E g;qel s  sheet the statistical analysis was performed using
a SPSS Technologies. Descriptive statistics werg used: et }ﬁa hgjprevalence. The Varlatlon between infection

rates of specific organs, age, species and ori
of less than 0.05 were regarded as significant.\

During the study period, a total of 384sheep and goat&-Were slaughtered and inspected for the presence of C.
tenuicollis. The overall prevalence of C. fenuicollis was 60 (15.6%) and the prevalence in sheep and goats were
16.72% and 12.84%, respectively with no a significant statistical difference (P>0.05) between the two species
(Table 1).
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Table 1: Prevalence of Cysticercustenuicollis in sheep and goats based on their Species, sex,
body condition and age

Risk Factor No. Infected Prevalence x2 —value P-value
examined number (%)
Species
Sheep 275 46 16.72
Goat 109 14 12.84 0.893 0.345
Sex
1.275 0.259
Male 230 32 13.9
Female 154 28 18.2
Age
Young 181 30 16.57 0.234 0.628
Adult 203 30 14.77
Body condition
Poor 129 14 10.85
Medium 133 24 18.04 S Lk
Good 122 22 | 18.03
Out of 275 sheep inspected, C. tenuicollis was d C .26%) and 19 (17.43%) male and female sheep,
respectively. C. tenuicollis was found more in#yo '&l}ee;;“ 6 5%) than in adult sheep 20 (14.1%) with no
significant statistical difference in infection § «be emi \th'é age groups (P >0.05). The prevalence of C.
tenuicollis was higher in females than in malg;s nfistatistical difference in prevalence (P>0.05).
Small ruminant with poor body conditions ffected compared to the medium 8(9.9%) and
good 17(19.5%) body conditions. When aniipa or scarcity of nutrition, and infected with
gastrointestinal internal parasites their immun { possibly this can be accounted for the higher

prevalence of the cyst in poor body condition an

Table 2: Prevalence of C. tenuict considered risk factors in sheep

Risk Factor No. Infected Prevalence | %2 P-value
examined number (%) "‘

Sex L
Male 166 27 16.26 0.064 0.800

. Female 109 19 17.43
Age
Young 133 26 19.5 1.472 0.225
Adult 142 20 14.1
Body condition

| Poor 100 21 21

. Medium 88 8 9.09 5489 0.064
Good 87 17 19.5

spected C..tenuicollis was detected in 5 (7.9% and 9 (19.56%) male sheep,

respectively. C. ten@@l{@n@éo@ 1o gty @or 1 Qg1 @‘nf{%@mgoa‘t 4 (8.16%) with no

significant statistical difference in infeCtion rates between the two age groups (P>0.05) The prevalence of C
tenuicollis was higher in females 9 (19.56%) than i
prevalence (P >0.05).Sheep and goats with poo

medium 3(9.4%) and good 5(14.2%) body coiitiOns. suffer from shortage or scarcity of nutrition,
and infected with gastrointestinal internal asites y¥compromised. Hence, possibly this can be
accounted for the higher prevalence of the cy§t i p’ Ol jfltj imals (Table 3).
Table 3: Prevalence of C. T ollisversus théiconsidered risk factors in goats
Factor No. Infected Prevalence x2 P-value
examined number (%)

Sex

Male 63 5 7.9 3.212 0.073

Female 46 9 19.56

Age

Young 49 4 8.16 1.742 0.187

Adult 60 10 16.7

Body condition
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Poor 42 6 14.3
Medium 32 3 9.4 0.487 0.784
Good 35 5 14.2

Table 4 indicates the infection rate of C. Tenuicollis in different organ of sheep and goats. The cysts in sheep and
goats had a tendency to be located more in the mesentery, and it was lower in other organs. The infection rate in
goats and sheep were comparable. Out of a total of 384 cysts counted in different internal organs of sheep and goats,
9 (30%), 13 (19.7%), 11 (17.18%), 17 (15.17%) and 10(8.9 were found in the mesentery, lung, omentum,
peritonium and liver, respectively. More cysts were found in each of the above visceral organs of goats and sheep
(Table 4).

Table 4: Over all infected organs among the totally examined sheep and goats

Organ Infected Prevalence Non infected Total X? P-value
organs (%) organs

Liver 10 8.9 102 112

Peritoneum 17 15.17 95 112

Omentum 11 17.18 53 64 9471 0.050

Lung 13 19.7 53 66

Mesentery 9 30 21 30

During the study period, a total of 384 sheep
prevalence of C. Tenuicollis in sheep and
C.Tenuicollis. The prevalence of 16.72% %
of C. tenuicollis by species was higher in she
statistically not significant. But, the present other observation made by Samuel (2008)
and (Abdulikadir et al., 2015) who found out t s _ ected with C. Tenuicollis than sheep and also
in According to (Torgersan e, al., 1998) under condition of highsfitestation with C. Tenuicollis, most sheep develop
protective immunity early in life and the density deﬁgﬁHEi‘rt"constrains regulates the parasite population, whereas

from April 2018- May 2018 to determine the
“factors that can influence the prevalence of
sheep and goats, respectively. The prevalence
t of goat and this difference was found to be

goats develop the immunity more slowly. This conzid able degree fi impupity against C. Tenuicollis infection in
goat maybeshmsgasod Br iR ToH 4L HOIARb phAKTIG L RS AN bricdierEs
by et . The overall prevalence was higher.in sheep than in goats with anop¢s

huel] (2008) and (Abdulikadir et al., 2015) who-.recorded the prevs
d 53.9% in goaf}in J:’@iit al) Ethidpid [i6d/@ Bishoftu, Elfora

#¥ely higher. Different investigators have also reported from other pa gl “thewwerld o
prevale *=Tenuicollis. The prevalence of 37.03% and 27.29% have been reported in sheépzand=h goats,
respectively in India {Rathaky pudeGa ypﬁm@fw &préTatenct) off T#Y4 dngsheep and 34.2% in goats
have been reported by (Dada and Bellin0,~1978). In Germany, Hasslinger and Weber-Werrinhen (1988) recorded a
prevalence of 16.7% in sheep. The prevalence o imgpsheep and 34.2% in goats was reported in Iran
(Solaymani et al., 2003), and also similar result§ ingd
prevalence of 12.84% in sheep and 18.04%
An important function of meat inspection i assist i diseases in the national herd and flock by

providing feedback information to the veteri Service: control- adicate diseases and to produce whole some
products and to protect the public from zoon Pathakeief afi 2002). Diseased animals that show signs of
abnormality during ante-mortem inspection shy be 2 0 grter the abattoir for slaughter (Teka, 1997).

All animals that undergo post-mortem examinatioryere those#which passed ante -mortem inspection. Both ante-

study, from the total sheep and goats slaughtered, parasite like C. Tenuicollis was found to be the major causes that
rendered mesentery rejection from human consumption. The spreading of infection is an indication of environmental
contamination with the eggs of the adult dog tapeworms. C. Tenuicollis is the most important and widely prevalent
of the four metacestodes recording in small ruminants slaughtered in the study abattoir. Up to 15.6% of the
slaughtered sheep and goats were found to be infected with the C. fenuicollis. The prevalence of C. Tenuicollis by
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species was slightly higher in sheep (16.72%) as compared to goats (12.84%). However, this difference was not
found statistically significant.

The results of this study are lower than that reported by other workers (Pathake ez al., 1982). The relative prevalence
of C. Tenuicollis recorded in the study could be due to the variations in temperature, environmental condition, the
degree of pasture contamination and the way of rising and grazing of these animals which may favour the
transmission cycle between ruminants and dogs. The age of the animals could also be another factor in these
variations. The prevalence of C. Tenuicollis found in sheep in this study (16.72%) is lower than that reported by
(Tekleye et al., 1988) (Pathak and Gaur 1982).However; the findings of this study in sheep are lower than other
reports by Dada and Belino, (Dada et al., 1978).

According to (Torgerson et al., 2008), under condition of high infestation with C. Tenuicollis , most goats develop
protective immunity early in life, whereas sheep develop protective immunity more slowly. This considerable
degree of immunity against C.Tenuicollis in goats may be the reason for low prevalence of the parasite in sheep. The
infection rate of C.Tenuicollis in the mesentery of adult sheep and goats were higher than that of the young sheep.
The difference in infection rates between young and adult may be due to the fact that the adult animals (sheep and
goats) lived longer and picked large number of eggs during grazing as compared to the young ones which only lived
for a shorter period of time.

The epidemiology of C. Tenuicollis was not well -:.;,::., " heep and goats; hence, it may be difficult to explarn

lowland areas may be due to the absence o fon_in le feas. This is agreement with the findings of
(Woinshet et al., 2010). '
Adults were more heavily infected than you agrgement with the findings of (Woinshet ef al.,
2010) who found lower infection rates in lamBs, T i e fectlon in adult animals may be attributed to

not support the reports of (Zahang ef al., 2010) wh S-statedstHAt cestode parasites produce significant quantities of
antigens in adult animals, which protect small ruminants from infection.

Internattional Journal of Research
6. CONCLUSION&RECOMM DATION

or ing to the result of this study C. tenuicollis is the most and nfa ]
b¢ rendered from infgrpatjopn @qflm@trgqy@d this results in extgns

; workshops should be prepared to enhance the awareness of the ammal attengd

) oo ot
customers @'{tt wgg d@ q@ﬁrtawr r‘gi'@ ﬁ Sd offals and carcasses.
«» Immediate attention s to the safe an ontrolle climination of all condemned abattoir

materials and the sale of contamlnated offal’ of sheep and goats, and feeding of dogs should be
stopped. v '
< Awareness creation programs should ‘ &bughers, abattoirs workers, meat sellers, and dog

implemented.
« A control program should be moug
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