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AIlSTRACT 

A !';lud) to de termine the pn.'\ akncc o f small ruminants ' me-lace-sLades \\as co nducted in thrcl' 

t.:xport ahattoirs (ELFORA. I i<Jshim and Luna). In an aHcm!",! to find out tht..' pn: valCI1Cl' or thl' 

mcw(c..,todcs (()'.'ilicer cu\" fe"uicolli.~. ( ) :>. I icercus m'is and hydatid C) s t) in sheep and goats 

s laugh tered at the tlm.~l' '-'X port <lballoi r::-.. a lOla I o f 1476 Shl'l'P and goats (246 from each sjk"cit,.·s at 

each abauoi r) \\ ere random I) sampled and examined after slaughter for the presence or these 

mCI;]l..:l.'lOdcs in thl.' carcasses. organs and viscera o f tilt.' an imals us ing the standa rd meaL 

inspe<.:tion procedures. Positi\c or suspected samples \\ere ta).. .,;n to the paras ito logy laborator) at 

the Facultv o r VClcrina rv r..kd ic incc. Dl"bre Zeit and (,.' \ st i d~nt i fi ca t io n. fcni li t\ and \i abilit, .' . . . 
tests \\ere perfonned. ') 0 dc temline tht: prevalence of the metacestode. C. cerehruli. ... , a total of 

-450 or sheep and goa ts (7S fro m each species a t each abatto ir) wcre randollll~ scJcct~d. alter 

slaughter the heads opened. brains exposed and examined for the presence of the CoellllrlH 

('e,.ehrah~. The n:sul ls of the slUJ~ n.' \ eakd thai the 0\ c ra ll pre \ ;:il ellCl' of the four mClal'estodt:s: 

(' {£'Iwiwllh. C (wi.\. hydatid c~st and C cerehra/i\ in th(." ..,tud~ abattoirs "ere 3~.7°'o, IAoo. 

of ( (}\"i, in small ruminants found in this stud~ is the fi rst documented and conlinneu repon in 

thi .... nlUllln rhe results also rt'\ eakd that C cerehrafj, i" pre'\ alent in ... mall ruminanb of 

10\\]anJ and midland areas in this i;Ountr~. I he pre\aknce of ( cen:hra/i., recorded in goats in 

the ... IUJ~ IS also tlh.' fir..;t documented n:pon in the coulllr~. I hI..' ag.(' pn .. '\ alence of (' /t'l1Ilicul/h 

h~ age \\<L<.; fuund to be higher in anim<ib with thl' age abl)\c ~ ~cars .. 37 R °'0 and -47.:! 0" in sheer 

.md ~lli1I'" fe:-.pccti\·d). rhe dilTercm:es in pr(,\3Ience bl.'I\\.;'t'l1 tht' age group" \\CfC stdtistici.lll~ 

signllit.:am (1' <"0 .. 05). As to the di stribu tion of C~\I~ in lht.: organs or \ isccra or inl\.'ctcd animab .. in 

Jllaiorit~ of tht' animals harbouring C /t'lwicol/i,. tht.' (~ ... IS slH .. med more kndt'IH.:~ to bt' loc<lt('d 

in the llmentum and mes('nt~r) than in the pcritollt.'um and li\er and lhi!) dillcrcnce \\a~ 

sigmlicant (p<O,05). fht' pn:' \ illt' nee of h~ dalid cysts among Ihe thrl..'(' agl..' categoril..'s of tht' sht'ep 

and goa lS showed inc rt:mcm as the age o r animals incrt.:'ased and hence theft,: \\ a.s slight posiU\\..' 

l'orn.:i<uion bct\\\;.'en agl..' of sheep and guat::. and infection rate (r 0.07). rhe distribution of c~ ')h 

in the intcmal organs sho \\ cd signilil"am \a ri alion bet\\ecn the t\\O organs. lungs and li\er in 

both animal spcl..'ie.., IP < 0.0(1) \11 rl'cl1\crl..'d C:~Sb ('"\l:Cpt thr('t: Wt'fr.: Illcatl..'d in lung--. in bnth 

sheep and goats. Among the 37 an imals ( 18 sheep and 19 goats) harbouri ng h)datid cysts, 16 of 

the 1H ... hecp (88 .. 9"'0) and 18 oftht' 19 goats (9-4 ,7~0) had C~Sb in thC'lr lung~ \\hik onl~ in 3 

IX 



an ima ls (2 she~p and I goa t) the l:ysts \'ere located in liver. Out of the: 118 h) d'ltid C) sts 

rccO\crcd. 58 (49.15%) \'ere fertile \,hile 60 (50.85%) cysts \\ere sterile (unli.;rtile) in both 

species. The prevalence of C. ovis among the examined three age groups of animals (0.5 to 2 

~l·ars. ":! to 3 yea rs and abme three )ears) \,as analy sed. Thl' n:sult rl'vealcd that only animals 

belonging 10 the first age group in both sheep and goats \\ere found to harbour C. od\ in cardiac 

muscle and diaphragm. rhe age \\ ise prl'\ alcllce of C cerebra/is showed that the highl'st 

infection rate (5.3°0 and 25.3%) was observed In the youngest age group in sheep and goats 

rcspecti\l'!Y. \\hereas the !o\\est rate ( 1.3%) 111 goat!:> \\as found in oldest age group. thl' 

dillerences \\ere stat istically significant (p<O.OO I ). Of the four metacestodes. the prc\alence of 

C lenuico/lis \\as the highest and the most important cause of liver condemnation v,·ilh 

consequent economic loss in the three export abattoirs. "I he results found in this survey sho\\oo 

that mctacestodcs pose significant economic problem in the export abattoirs practic ing till' 

slaughter of small rum inants and e:\port meat of these animab by causing condemnation of 

considaable numbers of li\l'rs of these animals. rl.·ndering thcl11 unfit for e' port mar]...el. 

I hcrdore. initiation and implementation of control measures become neCCSS3n in order to 

alle\iate till' ris]... to export ma r]...~1 ,b \\l'lI as /oonot ic ri~b to Ihe human population residing in 

thl' \ icinity of the export abatto irs dut: to improper disposal of abattoir materials b('ing practiced 

rre~('ntly 

~cy \\ 0 nh.: ( ·ot.'lIl1rU\ ct!rt'hrali, ( )\1 icen'm m·is. (),,' ken'lI\ fe/wien/l i \ '-. ' port abauoi r~ 

II ~ dal id I,:~:.I. .\ ktacl.'~todC- ::i . Pn.'\ ale-nee. S Tllall ruminants , 

x 



I. I TROllllCTION 

Small ruminants prO\ id(.~ more than 30 % of lucalmcat consumption and gcnt.::rali.: cash incoJ11t: 

fn)Jll export of meat. li\ c animals. and ski ns. An incn:asl.' in small ru minants' production is 

needed both to maintain s~1 f- suflicicncy in meat and 10 increase export earnings (Ibmhim. 1998). 

Among the se riolls c:onstraints of small nlminanl s" production. parasitism ranks high. II is \\ ell 

established that parasit iLcd animals p("rform less efficiently_ food conversion is ad\'crscl~ 

atli::ctt.::d: carcass qualit) i::-. n . .'duccd. wool yiL"ld dcdint.'s and conscqut.' 111 economic losses arc 

signi fieatll (Morris. 1988: Trone) .. \989). 

Ccstodcs of lhe famil~ I acniidac \\hich infect thl' dog (ddinili\c host) arc u,tn'!!l11iltcd to a range 

of illlcnllcdiaic hOSI species \\11I . .'re Lh~) caUSt~ echinococcosis'h)datidosis. c)sLico;!rcosis or 

coenurosis. In fections \\ith the lanai stage of somt . .' spec ies of Taenia arc of \eterinar~ 

importam:t' because Ih('~ C<lllSt' eco llo mic lossl':-' dut' 10 condt.!mnation o f inkctcd offal or meat 

(i'! isscr l'l al .. 1982: I.dert et a1 .. 2001: Ihompson. 1995). Oogs and \\ild canids arc the 

deliniti\l' hosb of I1lctal.xstodl'~ of sheep, gOi.lb and otht'f rtlm inallls. \\hich occur throughout 

Illost of the world (Soulsb~. 19821. 

\ktJct:slodc~ an: itll~cLi\c lanai ::.tages of {ut'llia s.pet'Il'S \\hich OCt'ur in tht.' bl..ld: of 

intcnnl.!diaLe hosts, ~hcl'p and goats and the) prt' \ ail throughout most of the \\orld. Disca:-.e" 

<lsSOCiall'd "ith m~tal'l'~llldcs in small ruminant.... indlllk': c::.ticercosi~ (lllu:.cul<1r &. \isct'ral), 

h) dalidosi~, Coenurosi:-. «( iid j, \\ hich are caused b: the pn.:sence of the lan'al stages: (:1 \liCl!rClI\ 

ol'j,. (:nllarcu, lenuit:olli \, II: datid c: st and ( '(lOlliI'm n-rehru/i.\ re,\pe{·Il\'l'~I. 

Iniestation of small ruminants \\ ilh llleLaCl'SIOde'i is n;\ponsiblc for condt:mnation of large 

qllantit~ or \ isccra organs and lllUSClt'S during llll'i.lI im,:pl'c lion \\ illl consid~rablt' t'collomic 

losses (Sanyal and Sinha. 1983: Or:an el 01 .. 1(93). 

rhl' lanai forms of TtIl'l1iu ori, f(r.\lict'r£'ll\ O\'i~) caus\..' llluscular c: sli cl...· rcosis. or "sllc.:::p 

mcaslt:s", in sheep and goat... in man: coulHril's ( O\';S, being found in the l11u ... clcs of ... heep a1d 

goats, is primaril: importan t because of aesthetic objections 10 the appearance o f the cysts in 



slH.'ep meat and in consequence, it can he' a sign ificant cause or eCOIlOIllH: loss through 

condemmilion at meat inspection I.:spec ia ll y in mullon export ing countries (Arundel, 1972). 

() 'slicerclfs l('Imit'tl/lis. U Illc\acl.!stode of Taellia h)'dllli~"l1a, il1\ad('s the liver and abdominal 

cavity of the intermediate hosts: sheep. goats, o ther ruminallls and pig caus ing considerable li sslIl.: 

damage during larva l migr~lIion, Fibrous scars n .. 'sulting from tht: mignllion o r the larvae kat! to 

condemnation of the visce ra and di sposal o f other o lTals to \\hich the mature bladde r \\orms 

attach. Infected animals do not sho\\ an~ dinic.!1 signs <Uld the economic impact is mt:asurablt, 

only in tcnns ufthe condemned organs. The cysticerc i of Taenia hydatigena arc responsible for a 

high degn:\,.' of morb idit) and l1Iortali t~ ill livestl)ck (Abidi elal .. 1(81). 

I he lan aI stage of the cestode parasi te Echinocuccw ~ranlllo,\U~ causes c~stic h~datid diseasc. 

\\hieh afrec ts humans and a n-tnge of li vcstod, animals. E. granulosus has a cosmopol itan 

di:stribution. Il ydat id disease is a serious health concern in sheep and goats rcaring regions of the 

\\orld. Cystic echinococcosis ICE) is highl ) lo.'m.iL-mic among tlK' nomadic pastOral tribes of East 

Afri ca. but is rarc among.st the ag ri cult urall ~ hased cOlllmunities. Echinococcus gran uloslI'" 

infect ions are l'O llllllon in dog", from all cOllntries in ::>ub-Saharan Afril'a "here th~) h<l\e been 

L'xami ned (Magambo el 01.. 20(5). 

rhe lar\<11 form of Taenia "llIllicel'"' «( 'Ot'IIUI"U\ cer{'hraJi\) d\,.'\c!op in thl' brain of sheep and 

goat5. resulting in a chronic neurological disor(k r \...no\\ n as gid or staggers . Coenllru~ l'crehral" 

inf('Clion has beell obseneu as a common .lIld \\orld\\ide pmblem of Sill all ruminants. Dog hl'ing 

delinithe host of Tuema muIIKI!{J\ pla)s an Important role in spreading th,' di <;case, Occurrence 

of coenurus c~ SIS in hruin. ~pinal cord and in o th\,.'r tissues has ht:cn llotiL:cU in \\ ide rallge or 

animals li!"'e shcep. goab, cattle, hors!.: . bulTalo. camd and \ak including some \\ild animals 

(Sharma and Chauhan. 2005). 

Rcpons regardi ng th\,.' prc\alcnce uf some o r the mctaceslOdcs or small ruminants in bhioria III 

JitTerent abatlOi r~ ha\\? bC\,.'1l mmk h: sam\,.' ill\\"'stigator~. Ac(~ording 10 tht.'s\,.' reports. the h)Jatid 

C)SI is the 1110St common Illdace!o.lOde encountered fol1o\\cd b) C leI/lIC()iJJ;.~ and only 1( . .:\\ 

r\,.'ports of CO('II//I"U\ cerehraJi\ in high lanu ~ IK'('p, i'o ofl icial rqhlrt has Oi,,!l'n made..' \\ ith regard:­

to the presence or absence of Cy\liCerC:ll~ v\'i., in small ruminants. So far most of the studies that 

ha\ (' been donc on metace~todc..'~ in the abattoirs or this l~ollntr\ mai n" h;]\ I.' t()c lI sed on ca ttle . . , 



I hreli.m:. much remains to tx, donl' 011 ml't~l\.xstodes eSI'lCi.:iall) in smull ruminants s laughtl'rl'd at 

export aballoirs for the export of !TIeat uf the~e animab. 

Current l). some l1l111krn ("'xpurt aballoirs arc established and haw started exporting sheep and 

goat mcat to Middle Last count ries and thi s export market is highly promising and is enabl ing thi: 

earning of' foreign currl'l1e). \,hich is high I) needed b) the countr). Such export market rna) be 

influenced b) the qual it) of meat producl'd especiatl) frol11 di seases point of \ ie\\. SOllle of 

I11ct3ccstodes which occur in thc carcas~ and o rgans of small nllllinants can affect the small 

ruminants ' meat export market either directly o r indirectl~ b) causing rejection of carcass organs 

for ae~thctic reasuns b) tlK' importer c01l11lrics or dul' to condemnation or organs such as liver and 

heart \'hich haw hight) demanded b~ Importer:::;. 

Based 011 this it \\as considen:d nece~saf\ to the under lake a stud) on the pre\ alence and 

significam:cs of metacestodl's in small ruminants \\hich are s laughtered ror l'xPOrt purpose at 

I1C\\ I~ emerging export ahattoirs :::;0 as to kno\\ thl' status in these abattoirs ano implement 

appropriate controlmt:asun.: s \\hich tlla~ l'nsun: the su stainabilit~ of foreign lTI(lrkl't to the rnt:at 

of sheep & goab as tIll..' I,.'xport markct is highl~ ~en.siti\e 10 dis~asl,.' s espl,.'ciatJ~ those \\hid ml,.' 

important from meat hygiene ( a~sthetic) and loonolic [X)int of \ie\\. 

r 10 ddcrminl' the prl'\'aknce 01 :"I.lctacestodc~ of small ruminant~ at three e\pon abattOirs 

(i · llora. Ilashim & Luna). 

,.. J 0 idcntil) the important I1l1.·t;:li.:cstoue causing organ (,!ondcrnnation at the sttld~ abattoir:-



2. LITERATURE REVIEW ON METACESTOIlES OF SMALL IHiMI NANTS 

2.1. Genera l Ocscription of C l's todes and Mctaccstodcs 

2.1.1. rvlorphological ldl'ntilicatioll 

Adult tapcwonns are dorso\cntrall: flattened. segmented and large. rcaching from sc\cral 

cCl1lil11ctt'rs 10 5C\ eral meters. t\ tapC\\Ofm co nsists of scolex. neck and s trobilla . Anh . .'riorl:. the 

scolex (head) has four muscular suckers and ma: have a rostellum. often anllcd "ilh 1\\0 ro\\S of 

hoo\" s. th(' length and Ilumber of thl.'sc hooks being rdatively charactl'risl ic of a species. 1\ neck 

(0110\\5 the scolex. and thi s is follo\\cd b: immatu re and then b: mature rcproducti\c scgmcnb. and 

tinall: gnl\ id segments tilled \\ ilh l'ggs. r..1ctaccstodt'S of Taenia .\PP consist o f a nuid·tillcd bladder 

with onc or more im aginatcd protoseoleel.'s. 'I hcsc . bladdemonns' an: t:aeh contained \\ ithin a cyst 

\\all at the parasite-host intert:1n:. rhis structure comprises the (nficetCIIS or ('oellurw (Soulsh). 

19~Q:: L'rqunl!fol. .1996). 

2. 2. \1 orph o lo~ of the Adult Pltnlsites 

::!.1.1. flU'nia hydaflf{ena 

Adult.:. ar('" 75-500 ern long and an.' found in tIll' illlL'stilh.' of dog!:' and \\ ild t:arni\ore<.;. and Ihl\ L' 

an urmed rostel lum \\ith 1\\0 ro\\') or~6 and 46 ro'>tdlar hoob (Sullbb~. 198~). 

~ :2 ::!. Taenia od, 

Adult \\omlS li\\.:' in the intt:stim: or dogs and \,dd carni\ores reach 1 1111t:trl.''> in length and ha\\.:' 

an arlllL'd ros tellum. rhe scole:\ hears -\ sud..t:rs and 1 ro\\ s of hoob: rfl)glo((id~ ha\ I.' on\.' lataal 

genital pore each. The utrl!rus has 11·20 lateral branches. The eggs arc b ro\\n. oval \\ith a 

hexacanth embryo and have thid •. radiall) striated shel l and 19~31 by :2-\·16 ~tm in diamete r 

(Sm~ lh. 1994: Soulsh~. 1982). 
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~.2.3. Taenia mlilliceps 

Adults arc 40-100 ern long in the in test ine of carni von:~ and have an armed rostell um . Scolex is 

pear-shaped and has [wo ro ws 01'22 10 30 hooks on thL' rostei lulll .Gravid segmL'nts are 8 to 10 

mill long by 3 10 4 mm wide. The uterus has 1410 20 latera l branches. and eggs arc 29 to 3 h un in 

diamcrler (Souisby. 198:2: O IL 200.t ). 

2.2.4. Echinococcus gralluloslls 

fhis is the smallest of all tapt.'wonns (3 to <) 1ll Jl1 long) with only 3 proglo tt ids. The adult E. 

xranulosus is only a fe\\ millimeters long. varyi ng between 2-7 mm in length with 3 segments 

(Soulsby: 1982: Eckert and DeplaLI.'s. 200.t: O lE. 2004). An terio rl y. the ad ult parasites possess a 

scolex. wh ich has four muscu lar suckers and two rows of sickle shaped hooks. one largc and one 

small. on the rostellulll. Thl..' nll.'an length of tht,. large hook ranges from 22-.t9 ~1I11. and that of tht.' 

small hook ranges from 17-39 ~m (Thompson and Lymbcry. 1988: O lE. 2004). rhe adult worm 

is hL"rmaphrodite. The bod~ or strobila has a number o f reproductiw un its (proglottids) (Smyth. 

1994). the matur!.! pl..'nultimatL' proglollid and the terminal proglottid. The latter is grm id and is 

usually more than half thl.' kngth of the \\ orm (Soulsb~. 1982). This grm id proglottid uterus has 

12-15 short lateral di verticuli and. is usually filled with 100- \500 thick-shelled I.'gg~ (Thompson. 

19(5). Thc gravid proglollids and or eggs Clrc shed in thl.' faeces (iv1ct-.lanus ('11I1. '2003). Thl.' 

eggs arc brown in colour and morphologically indist inguishahle from thost.' or other tarC\\oflns 

of the g~nlls Taenill (S/ll)th. 1994). Ihe SiLC of the egg", ranges from 30-40 pill and thl..') ha\(' a 

thieh radiall) stri ated shell. I he egg has a single hexacanth emhryo. Ihe oncosphere. \\hieh has 

tlm:e pairs of hooks (rhompsoll and 1cr-.lanus. 2:001). 

Figun.: I. Adult l-:.chinococcus granulosus (Arcar! el al .. 2005). 



2.,\ . !\l orphology of th e' larval s tages (ml' t:tl' ('SIOd e's) 

2.3.1. ()',Iicerclis lenuicolli" 

~1elaccstodes arc large. from 1 cm up to 6-7 cm. and the scolex has a long neck. The) are found 

attached to the omentum. mesentery and occasionally on the h\cr surface. panicul arly of sheep and 

goats but also of otha domestica ted and \\ ild ruminants and pigs (O lE. 2004). 

2.3.2. CnticerclIs O\'j\ 

Cysticerci are clear. translucent . pcarl~ white or white. The) an;.' lIsuall~ round to omid and 

approximatel~ 1 em or kss in diameter: each fluid-filled vesicle contains a single invaginated 

protoscolex. which usuall~ appears as a single dense white bod~ . An organ Illa~ contain one to 

hundreds of c~ slicerci. C) sticerci in various stages of vjabilil) can occur simultaneously in a host. 

Degeneration is associated wilh increasing opac it~ of the cyst \l.all. The fluid thickens and the cyst 

eWllluall) becomes filled \\ith greenish or ~ello\\ . caseous m3h..'rial. inacli\c lar-ae nla\ be 

calcified (O Il:. ]005). 

'J.~ " ",'.t~" )1 _ · 
./ 

/- ~-

, . 
-',-- .-/-""""" 

-- II"", I.' "<> < ~ _! 

Figure J, 'I he structure a/Cysticercus (Lrquhan CI al.. 1996) 

2.3.3. Coenuru\ C('I'Chr£1li, 

I he metacestodes are coenuri - large. \,hite Iluid-filled C)sts that ha\c up to sc\cral hundred 

scoleces ill\aginated on tht' \\all in dusters. rhese gro\\ to 5 em or so in Silt' in the brain ufsheep. 
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the: brain and intt'rlllllscular ti ssues of goats. illld also the: brain or c.lIth;. \\ ild ruminants and 

occasional ly humans (O J E. 2004) . 

. ~ 
, ~ .'. 

" , 

I'igure 3. Stnlc ture: o l' Cocnurus (Urquhan. ef al.. 1996 ). 

2.3.4. -I he IJ)datid c~st 

rhl.! !1lclan.'stodL'.Il\dat id C\st basicalh consists ofa bladdt'r \\ith an outer accllular laminated la\cr . "' . . 
and an inner nucJcatt'd germinal la~c r. \\hich ma~ give ri sc b~ asexual budding to brood capsules. 

Prottlsco\c('cs arise from the inner \\all of tht.' brood capsuks. I I' thc scoliLr.: ... sr.:paralr.: from the inner 

lining of the capsule. the~ arc called hydatid sand. I he st ructure and dc\ elopmcnt of the mc tacr.:slode 

di lTr.:rs br.: l\\r.:r.:n thL' four specie:::, of ~c hino<.·o<,·('us. (Soulsb~. 1982: l ' rqllhart ('{ al.. 1996, \\,110 011· . 

2001 ) 



mte and poor prognosis if managed inappropriately. Ilydatid cysts or I::. l!.rlll1uloSIIS develop in 

intemal organs (mainly thc li\cr and lungs) of humans and intenncdiate hosts (herbivores such as 

sheep. horses. call ie. pigs. goa ts and camels) as unilocular fluid-fi ll ed bladders. These consist of 

two parasite-derived laye rs; an inner nucleated gemlinal laye r and an outer acellular laminated 

laye r surrounded by a host-produced fibrous capsule. I3rood capsules and protoscoleces bud off 

from the genlllnallllelllbrane (Thompson and McManus. 200\). 

2.3. Hio\ogy lind cpidcmiology 

2.3.1. Life cycle o f T hydafixena 

rhe adult ta~\\orms live in the small intestines of dogs and other carnivores: segments 

containing numerous eggs are passed in the faeces. After disintegration of the segments. eggs can 

be disseminated b~ \\ ind and by insects contaminating the past un.'. Ingesting eggs then infects 

ruminants. I he elllhr)os penetrate the wall of the digesti\e tract and migrate 10 the li\cT. where 

the) migratc through the li\cr surface 10 enter the abdominal cavity. The fully developed cyst is a 

large (5 cm or morc in diameter). soft. semi-t ransparent bladder \\ ithin which the invaginated 

head of the tape\\orm is clearly visible. The final host is infected b~ ingesting the c~sts (.Iorgcn 

and Brian. 1994). /' igurc 5 sho\\s the life cycle or T hyliafigena. 
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Life cycle of Taenia hydatlgena 

Oogs become 
mTl!"Cled Dy 
~""ng me .. Sly 
IlYtche"'s o rr;:11 
or U'>e onT~ct~ 
"",cera or WillS 
...... m .. ls. 

Figure 5 Life cycle: of T hydalj~ena (Ba~er. 200 1). 

2.3.2. Life c~ cle of T O\'i,\ 

The ..... ()(m. WhiCh In exceptloo .. 1 
cases can grow to .. lengtn 
of 1m. IS Irequenlly rouno In 
I .. rge oogS tn .. t nav~ eaten 
outcne"'s off .. 1 

Mature ta~'O«Tl 
:5e1jrnents are e xcreted . 

....'tIlch release eggs 
Oneoog c .. n 

nec1ares o r I .. nd 

The eggs 1Oge5le<l by gmzIllg 
atIImiJIS develOp Into 
1Nn-neel<~ cys.ts 
(Cystleercu'tenuICOlMS) 
..... troe liver ana mesentery 

Dogs become infected \\ ith T. ovis worms by eating raw sheep/goat mc,1I or offa l inkcted with C 

()vi\ cysts, These cysts develop to adult worms in dog's intestine aft('r four to /i\C \\ceks. Maturc 

worms slK:d eggs via the dogs' fat'ces in large numbers (up to 250,000 per da)). Eggs have the 

abilit~ to surviw on pastures for up to six months depending on conditions. Sheep become 

infected \\ith C OI'is cysts by ingest ing eggs shed by dogs onto pastures. The sheep' s digestive 

juices di ssolve the egg' s shell and release an embryo, \\hich burrows through the intestinal wall 

II 



and into the blood slrcmn 10 c\cnlually lodge in musclc tissue . Four 10 fi\c weeks alier ingesting 

eggs. sheep dc\clop infceti\(~ cysts. \\:hieh are diOieuh to sec or fecI. Each cyst contains a 

tape\\ onn hC'ad. which dc\dops to the adult worm. T 0\'; .\ \\hen ingested b) a dog. the final host 

(fi gure 6). 

o 
Cysticercus ovis 

-.......... - .... ... ----

~Infect ion of dogs eating 
meat of 
paras itized sheep 

Figun: 6. 1 ife cycles of T 01';" (Jo rgc"11 and Brian. 199~ J. 
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:::.3.3. Life cycle of Tael1;a lIlufticep.\ 

Sheep and goats. the inlenn(,!diate hosts for T multiceps. are infected b) ingcstion of the taenia 

egglollcosphen.~ while gra7ing on an infec ted pasture b) the feces of dogs. The egg hatches in the 

small intesti ne and the cocnurus burrows through the intestinal wall and travcls to the brain and 

spinn.1 cord vin thl! bloodstream (Urquhart cl al.. 1996). The COCIlUniS t:-picall:- develops in the 

bldin. rcaching the infccti\c stagc in about 6 to 8 months. When dogs or other can ids ingest 

infected sheep ti ss lle. usuall~ through the feeding of offal. the protoscolices attach to the small 

intestinal wall and the \\omlS begin to form proglottids (one of the segments o f the lapewonll 

containing both the male and female reproductive organs). Proglottids containing eggs detach 

from the end of the \\ orm and pass out in the feces and the cycle repeats (Soulsb). 1982 ). The 

lanai foml ma~ rard~ infect man. \\here it cause~ cerebral coenurosis on accidental ingestion of 

tapeworm eggs in the feces (fi gu re 7). 

2 C i Sli. da",alop ,n lo la O)O .... orms 
,n me Int"~llne of dog 

I 
~ 

vc) 3 
O~ 

'" 
M ature worm 
produces eglls 
wtllCfl a'e passed 
.n laeees 

I Inlectlon of <lOg oy 
.~~'5,l...... rogosuo .. o. fa .... o lla ' 

COIl t",,,.'''g cue""· ... $ 

cr·s:s 
Ma! ... re .....of"m 

l 
o 

CaonullJs corvb,,,hs 
Egg 

C}"S[ ooanng numerOU$ tOCi' dO; /' 

~ . __ .- -. 
~ 

5 In me brilln or S;II""! cora embryos 

L-------.... ~~::'i&~:::: oovcloo Into cysts ., 
;4 tnfoCl/on 01 ~"ee;) Oy 

'ngesl>on of eggs 
Emb-yos trom ogg' 
ente, the I)IoOd stream 
aM are carried \0 
sP,nal core Of :"",n 

I'igure 7. The life cycle o f Taenia 11/ufricep.\ ( Ibrahim. 1998) 
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:!.JA. Life cycle or l:.~. xrww/osw 

£. grauuloms is an obligatory heterogeneous parasite with a complex life cycle. It requires two 

mammalian hosts to complete its life cycle. This involves the definitive hosts (domestic dogs and 

wild can ids) and the intermediate hosts (domestic and wild ungulates. humans) (OlE. 2004). The 

dclinitive host is inlcl:tcd b} ingestion of olTals containing fenile hydatid cysts (i.e. cysts with 

viable protoscolices).l1k:: protoscolices evaginate and attach to the intestinal mucosa and develop 

into adult stages (Mdvlanus et aL 2003). Thl! prl.!-patl!l1t eriod of E. granulosus in the definitive 

host ranges from 34-58 days (Thompson. 1995). The adult \Vonn passes out gravid proglottids 

containing eggs. or free eggs an.' passed out with th(,.' t:1eccs. Thesl;' gravid proglottids. or I.!ggs. are 

dispersed and contaminate the environment. feed. grass or water. etc. which are sources of 

infection to many intermediate hosts. including humans. over a wide an:a (Soulsby. 1982: 

Gemmell el al .. 2001: Thompson. 1995). The infectivc eggs in grass feed or in water are ingested 

b~ the intennediate hosts and hatch into oncosphe.::res (larvae) inside tht.' stomach and intestincs. 

The liberated Janae penetrate the small intestine and reach their final localization passing 

through vascular and lymphatic systems 10 the li\er and lungs.They rarely sprl.":ad to other organs 

(Soulsb). 1982). Ilumans arc nonnall)' accidental intennediate hosts becallsl.": the) are rarely 

ill\ohed in the tranSmiSSion cycll!. TIle) can lx' considered as ecological aberrant hosts 

(Torg(.'rson. 2002). Once the oncosphere has reached its final location (Ii\\!r and lungs ). it 

d(,.'velops into the mewceslOde stage (primal) c: ~ t) . rhe time for de\"t~'lopll1ent of the cysts IS 

\ariabk and ma) take se\cral months (6-12 munths , ( Ihompson. 19(5). Ih(" dc\c.-Ioped cyst i:-. 

unilocular. thid.-walkd. spherical in shape and tluid-lilled. Its sile range~ from 2 to 30 em in 

diam("tcr. But. in areas \~here there is unrcstrided gro\~1h. the cy st ma: be \(' r) large and 

contains St'\ crallitcrs of tluid (Lfrquhan et al.. 1996). It is lined \\ ith an inner genllinal membranl' 

that produces brood capsules. On the inner \\all o f the brood capsules. an asexual budding 

process of prolosculices enhances the infecti\ it) and compensates for l<.m sexual rt:production 

that produces thousands of protoscolices \\ ithin a ~ingle cyst. Each single proloscolex is capahk 

or dc\('loping into a sl.":xually 111a1ure adult wor111 . Once thl.'" delinitive hosts consume the organs 

with fenile and viable cy sts tht.:) becomc infected and the life cycle is completed (Thompson and 

Mc~ lanus. 1001). rhe metacestode of E. multiloculari s C) sts arc locat(,.~d l'xclusi\ d) in the li\ I.'"r 

and an: not enveloped by host connective ti ssue. Therefore. it occurs as cancer-like.:: growths in thl: 

li\cr parcnch) 111<1 of intermcdiate hosts (m:linl~ rock'nts and aberrant host animals and humans) 



(Eckert and Deplazcs. 2004). Transmiss ion of E !!rcmu/oslis to humans is affected by such 

fac tors as prevalence o f the parasite in domestic dogs. behaviors of humans towards dogs. and 

heterogcnicit) ofthl..! parasite and susceptibility of humans to infection. Sheep and goats appear to 

he the 1110st common domesti c intenlll:.'d iate hosts. hu t recent studil..!s suggest that camels arc 

equall) important intemlediate host. The life cycle of E. granulo.Hls is sho\\ n in fi gure 8. 
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Figure 8 Life cycle of E. gr{Ululoslls (CDC, 2003 ) 
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2.3.5. Epidemiological considerations 

Metaccstodes of small ruminants arc widely prevalent all over the world. The success of the 

different larval stages is dependen t upon the presence ofsui tablc fi nal host and their relation ship 

\.vith the internlcdiate host. Access to infective eggs/oncosphercsl is essential in establishing 

infection in the intennediate host. Like wise. access to metacestodes by the final host is essential 

in establ ishing infec tion and mai ntaining the life cycle (Craig el al.. 1996). 

The life cycles of E. granuloslls strains can be c1assi lied as domestic!pastoral!. involving till' 

domest ic dog as the principal definitive host and various species of domesti c ungulates as 

internlcdiate hosts. or as sylvatic. involving wild carnivores and ungulates as hosts (the \\ildlife 

cyele). Within the cycles. the specific role of various host species may differ considerabl~ 

between regions of endemic infection. In many areas of endemic infect ion. domesti c and s)lvatic 

life cycles coexist or overlap (Rausch, 1995). For example. the dog·sheep st rain is global ly the 

most widespread and important strain of E. grafluloslls and exists in its domestic form (dog· 

sheep/goat) in many regions. However. in Australia thi s strain is transmitted between domestic 

ani mals (dog/sheep) and \\ild-animal hosts (delini ti vC' hosts arc ding.oes ICallis IlIplis l. di ngo· 

domestic dog hybrids. less frequently red foxC's [ I'ulpes \'Idp(' ~J: intennediatc hosts are mainl) 

Macropod marsupials (kangaroo) also feral pigs [Sus .1Cr£?{t/] and \\ombats p 'omhallls ur~'inusJ) 

(Jenkins. 2002). On the other hand. the cer\' id strain of E gral1ulusU\ in the Arctic is transmilted 

almost t:xclus ively between wol\'es and \\lld CervidaC'. elk [Aleeii' alces]. reindeer {HanKifer 

ummtiu.\j . and red dee r [CelTlls e/(lphw] but domestic dogs and domcsticatl!d reindeer can 

replacc the wild hosts (Rausch. 1(95). Complex si tuations of coexisti ng or 0\ erlapping domestic 

and s~ 1\ atie c:c lcs also exist in other regiuns (for example. in Africa and Eurasia) and reprL'scllI 

special problems in echinococcosis cont rol (Macpherson. 2001). 

Trommi.ssion dynamic .. : During the past fou r decades. considerabk ad\ anees ha\ C' been made in 

understanding the epidemiological key factors and the transmission dynamics of £. granulmus 

and other members of the famil~ Tacni idae (notably Tael/ill hyt/migell(l and T m·j.I). " 

mathematical model \\as developed which allows us to quantif~ \ arious factors contributing to 

the regulation and stabilit) o f the parasi te populations and to dra\\ conclusions for 1.:0111rol 

(Robcns et a1.. 1987: Togcrson. ef al .. 1998: Torgerson. 2002). 
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F(lr Tacnia specics. the following key factors haw been identified (Cra ig el (II .. 1996: Gcmmell 

el al .. 200 1): - (i) biotic po tential of the parasite. ( ii ) immunity acquired by the intermediate host 

as a density-dependent constmint. and (i ii ) environmental 1:1clOrs as density- independent 

constraints in the rree-liv ing egg-phasl.\ T. hydarigena and 7: ovis havc high biotic potentia ls with 

the prod uction of" large numbers of" eggs and large numbers of" Il1ctaccstode cysts developing in 

sheep. In contrast. the biotic potential o f E. !:.ramdusw is relatively low. representing less than 

5% of the potentials or T hydafigenll and T ovis. Results of previous studies have suggested that 

the degree of immunity acquired by defini tive hosts during natural infections with 1:..'. granulows 

is negligible and does not playa role in regulating the in testinal parasite population (Gemmell 

and Roberts. 1998). 

On the other hand. acquired immunity III intermediate hosts has clearl) been identilicd as a 

density-dependellt constrai nt reducing the parasite (metacestode) population of Taenia species. A 

considerable degree of immuni t ~ against T hydarigena and T. ods is acquired h~ sheep \\ithi n 

about '1 weeks after ingestion of small numbers of eggs (as few as 10 eggs per animal): it persists 

life-long in the presence of eggs in the el1\'ironment but is lost bet\\'een 6 and 12 months in the 

absence of eggs. and it docs not depend on the pn:sellce of Illctaccstodcs from a pre\ ious 

injection (Gemmell. and Roberts 19(8). Strong immunit) can also be cxpcril1lelltall~ induced 

against E. granu/o.\II\". but it requires much larger numbers of eggs (approximately 50.000 eggs 

per animal). Consequcntl~. sheep populations do not de\c1op strong illlmunit~ against I:' 

granulcHlis unde r natural infection pressure. as indicated b) the fact that both the pre\ alencc and 

intcnsit) of the infection \\'ilh C) sts of E. gral1ll/t"'''ls inc rease \\ ilh agl' of S hl~Cp . 

2A. Importance of s mall ruminant mclaccstodcs 

2A.I. Clinical I pathogenic importance 

Despite the \\ idespread occurrence of metacestodes in small ruminants and oecup) ing diffe rent 

sites of the internal bod). Ihei r pathogenic effect except for some stages is of litt le significance. 

The drects of hydatid cysts depend on the organs in \\ hich they arc situated and the numocr of 

cysts present. It is genemlly cOllsider".'d that hydat id inrections of ruminants an: not clinicall) 

important and di sease due to the presence o r h)datid C)sts in rumillCtnlS is rare. OccasioJ1all~ 

17 



numerous large cysts may cause respiratory problems when they arc s ituated in the lungs: 

digest ive di sturbances and asc ites may be seen associated wi th heavy infect ions of the liver 

(Jorgen and Brian. 1994). 

Severe infections with cysticerci of T. hydatigena may occasionally kill the host but generally 

damage 10 the viscera is confined 10 the liver. and has litt le significance to the overa ll hea lth of 

thc host. The developed C. (emlicof/ is has no pathogenic effect whi le situated in the abdominal 

cavity. When many embryos migrate simultaneously through the li ver clinical signs may be seen. 

The migration may cause severe dest ruction of liver ti ssue and the pathology seen in the live r 

may be similar 10 that observed in liver nuke infections (Jorgcn and Brian 1994). Heavy 

infestation with Cysticercus tenuicof/is in young animals causes liver damage and hemorrhages 

or peritonitis can rarely resuhs in the death of the ani mal. A serious condition known as "hepatitis 

cyst iccrcosa" caused by C (enuicoflis in different an imals was described by many workers 

(Soulsby. 1982: Pathak e( 01.. 1982). A simila r condition known as "pncmonitis cysticercosa" in 

lungs of goats was reponed due 10 C (enllcof/is (Deodhar and Narsapur. 1964: Soul shy. 1982). 

There are few pathological changes that oecur with a T hydarigena cysticerci infection. but 

severe infect ions can be hazardous to the an imai"s health. Cysts. varying in number fro m I to 75. 

can be present in the omenta and in the mesenteries . In ext remely heavy infections the viscera 

may become knotted together and organ func tion may be impaired. Degenerate cysts are replaced 

by caseous and calcareolls debris and may damage tissue. Meandering st reaks may be present in 

the liver due to larval parasi te migration. If large numbers of larvae migrate through the liver 

parenchyma. tissue will be damagt.·d and acute and fatal hepatitis may bc the result (l>athak el al. 

1982). 

Coenurosis due 10 larval stage of T. mulficeps can occur in both an aClil e and a chronic di sease 

form . Acute coenurosis occurs during the migratory phase of the disease. usually about 10 days 

after the ingestion of large numbers of tape\\orm eggs. Young lambs aged 6-8 weeks are most 

likely to show signs of acute disease. The signs a rc associated with an innammatory and allergic 

reaction. There is transient pyrex ia. and relati vely mild neurological signs such as li stlessness and 

a slig.ht head avers ion. Occasionally the signs are more severe and the animal may develop 

encephaliti s. convulse and die within 4 - 5 days (Skerritt and Stallbaumer. 1984 Skerritt. 1991). 
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Chronic coenurosis typically occurs in shcep of 16-18 months of age. The time taken fo r the 

larvae to hatch. migrate and grow large enough to present nervous dysfunction varies from 2 to 6 

months. The earliest signs arc often behaviora l. with the affected animal tending to stand apart 

from the fl ock and react slowly to external sti muli . As the cyst grows, the clinical signs progress 

to depress ion. unilateral blindness. circli ng. altered head posit ion. incoordination. paralysis and 

recumbency. Localization in the CNS of sheep causes the "staggers". Unless treated surgicall y, 

the an imal will die after recumbency (Tigari et al.. 1987). 

2.4.2. Economic importance 

Economic losses from mctacestodes in livestock results from condemnation of carcasses or offal 

as unsuitable for human consumption at the abatloirs. 

C)!sticerclfs ovis: - Detection of C. o\'is cysts in muscles of sheep and goa ts usually resu lts in 

condemnation of the meat fo r aesthetic reasons with consequent economic losses (Urquhart et al .. 

1996). 

Cl'SlicerCIiS lenuicullis: - Fibrous scars resuiting from the migration of the larvae lead to 

condemnation of the visce ra and disposal of other offal to which the mature bladder wonllS 

atlach. There is no human hea lth hazard. but the liver lesions arc unsightly and affect the texture 

of the tissue. making il unsuitable for human consumption and the economic losses associated 

\\ilh condemnation ofaffeclcd organs are significantly high (llali. \985). 

Hydatid cyst: - Cystic echinococcosis in fa rm animals causes considerable economic problems 

due to loss of the edible- organs sllch as liver. Significan t loss of meat and milk production and 

value of the fleece from infected sheep may also occur. These losses are of especial signi fi cance 

in countries of low economic output where sheep and goal production is or particular importance 

(Torgerson 2(02). Production-based losses attributable to infected sheep goats arc estimated based 

on losses from liver condemnation. defi ned as the action of preventing the sale of li ve rs deemed 

unfit for human consumption. reduction in carcass weight. decrease in hide value. decrease in 

milk production and dec reased fec undity were taken into account. Losses from liver 

condemnation arc assumed to occur si nce hepatic pathology is associated with infection (Budke 

el al .. 2006). 
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Coenurus cerehra fis : - An economic loss fro m thi s parasite occurs when valuable breeding stock 

become affected with gid and has to be killed or surgically treated to rcmove the parasite (Karim, 

1979). Mortality to the extent of 5% in sheep due to coenurosis has been reported (Njau el 01.. 

1988) from Ethiopian highland. Achenef el al. (\999) have quoted from unpublished data from 

the sheep breeding and improvement Stat ion at Oebre Berhan. Ethiopia that coenurosis accounted 

for 37.4% of culli ng of improved stock. Similarly. Abo-Shehada el al. (2002) also observed 

coenurosis an important cause. of sheep cull ing in Jordan. Oryan el 01. (1994) from Far Province 

of Iran. described losses resulted from condemnation of meat and viscera due to metacestodes to 

the extent of US$ 2.6 millioll . 

2.4.3. Zoonotic importance 

2.-1.3.1. Hydatid LYSI 

The major significance of cystic and alveolar ech inococcsis is the ri sk of human infection. In 

humans. hydatid cysts can establish in the brain. kidneys. bone. liver and other tissues. Hydatid 

cysts growing in the body cause the disease. Clinical signs can take months to years to develop 

and become morc apparent as the cysts grow. As the cysts increase in size they can cause the 

body to become di stended. When the cysts grow in vital organs. they Illay disrupt the function 

and lead to signs of disorde rs related to disruption of the organ functions. The most serious 

development is when the cyst ruptures and causes an anaphylactic reac tion. which may be fatal 

(Thompson and Allsop, 1988). 

2. -1.3.2. ('oenwus cerebralis 

Coenurosis is a relativcl: unusual zoono\!e disease of humans. caused by the larval 

stage (coenurus) of a dog tapeworm. Taenia (Mullicep.\) mulliceps . Taellia mullicep has a wide 

distribu tion in temperate areas. where it usually circulates. in a domestic cycle. between dogs and 

herbivores (sheep). Iluman infection occurs if eggs arc acciden tally ingested as a result of poor 

personal hygiene alier being shed in the feces of the dog. After ingestion of the eggs. larvae 

hatch. penetrate the intestinal wall, and migrate to various ti ssues. where they develop into large, 

cystic larvae. Symptoms arc secondary to the presence of a cyst in a vital stniclUre. Patients with 

coenurOSIS present with headache and papilledema. The cysts have been responsible for 

Jacksonian epilepsy_ hemiplegia. monoplegia. and cerebellar ataxia. \\ 'hcn the spinal cord is 
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afTected. there may be spastic parapkgia. lymphadenopathy. fever. and malaise can occur. rai sing 

the suspicion orlyrnphoma. Cysts arc found in the li ver. muscle. and brain (Sharma and Chauhan. 

1005). 

Cyt;;licerClif o\"is and Cysficercus lenuicollis have no public hcalh significance and arc of 

importance solcl~ as a cause of economic loss in meat industI) due to aesthetic rejection of 

muscle. on.!.ans or \ iscera (A rundel. 1972). 

2.5. Diagnosis 

2.5. 1. In li\C;! animal 

2.5.1./ ImmlillodiClgnosis 

()'slie echinococcosis (eE) in Animals,- In comparison with investigations in humans. relati\e1) 

little research has been directed to\\ard the de\elopmcnt of immunodiagnostic techniques for E. 

grwllIlo\lit;; infection in domesticated animals such as sheep and cattle. Currently. the diagnosis of 

CE in intemlediate hosts is based mainl) on necrops) procedures. Accurate serological diagnosis 

of CE infection in li\eSlOck is difficult due to serological cross-reactions \\ ith several other 

species of taeniid ceslodes including Taenia hyc/migel1(1 and Taenia on.' (Yong el 01 .. 1984: 

Li ghtowlers and Gottstein. 1995; Zahang et al.. 2003). Furthcnnore. natu ral intennediate host 

animals produce \er~ poor ~nlibod~ re<:;pon<:;e" 10 infection compared "ilh the rdatively high 

le\ cis of speci fie antibody seen in human infection (Lightowlers and Gottste in. 1995). In sheep. 

the principal intermediate host of E grllnulosus. in most regions of endemic inli:ction \\orld\\ide. 

antibodies to various antigens including Ag5 is detectable in the sera of some but not in all 

infected sheep ("non-responders") (Jenkins and Rickard. 1986). As \'ith human CEo detection of 

circulating antigen does not appear to be useful for diagnostic purposes (Eckert ela/. 2001). 

C{)enurus cerehra/k - interpretation of clinical signs is the best method of diagnosis as 

serological tests arc unreliable. The clinical sign also gives an indication of the location of the 

lesion. \\hich is an important factor when surg ical remo\al is l:conoillicall~ j ustifiable . 

Radiography can rc\'cal metaceslode associated rarefaction of the skull \\ hen bone softenin g has 
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not yet reachcd the point of dctC'ction by digita l palpat ion. For identi fi cation o f dee p parenchymal 

cysts. cerebral angiography has b...""Cn used in goats. The angiograph reveaJs stagnation of contrast 

materi al around the avascular zone of the cyst su rrounded by concentric arches of displaced vessel 

(Tigari el al. 1987). Computed tomography (CT) is recently used in the d iagnosis of Coenurosis and 

allowed precise evalua tion of the size and location of the cyst. which appeared as a 

hypoanenuating structure with a mass effecL CT imaging is a useful tool fo r diagnosis of 0\ jnt! 

coenurosis since it allows accurate localization of the cyst and overcomes the difficulties of 

interpretation of neurological signs (Gonzalo·Orden et a1.. 1999). 

Cysricercllx renllicollis: . because the signs are vague and not disease·specific. it is seldom 

diagnosed based on clinical signs alone. Similarly. the usual infection with C. o\'is causes no 

signs hence diagnosis in li\-e animals is not possible. 

1.5.2. In dead 'slaughtered animal 

Diagnosis of C)sficerclis renuicol/i., infection is hased on finding one or several c)sticerci on the 

mesenteries or omenta during postmortem examination. Serpentine markings in the liver ti ssue 

ma~ also be indicati\'e of lanai migration. T hydarigella cysticercus identification ma~ be 

confinned b~ the size of the cyst and due to the presence of onl y one scolex in the bladder \\onn 

(Hall. 1985). 

Coenllrm cerf!hrafis ma~ be found upon necrops) in the brain of sheep and goats. The condition 

needs to he differemiated from other IUl:al ::.pace occup~ ing lesions of the cranial cavity and 

spinal cord including abscess and tumor. Hemorrhage in the earl~ stage of the disease ma~ be 

confused \\ ith encephalitis because of the signs of brain irritation (Skkirtt and Stallbaumer. 

1984). 

Hydatid C\sts: . Current". the dial!nosis of h\ datid C\ Sl in the intermediate hosts is based main" .. ~ - . . . 
on necrops~ procedures and the most reliable diagnostic method is cyst detection during meat 

inspection or at postmortem examination. 



2.6. Tr<'3tmcnt and control :'Ipproachcs 

2.6.1. Treatment 

roda)' there are no effective drugs. which may be used economically in the treatment of 

metacestode infections in livestock. Ilowever. study work 0 11 swine cyst icercosis (Gonzales el al.. 

1996) indicated that oxfendazolc Illay be effect ive in the treatment of cestodes in sheep and 

ultimately in humans. Erica et al. ( 1999) demonstrated that oxfendazo le (30 mglkg) was effective 

in the treatment of naturally infected sheep with hepatic and/or pulmonary hydatidosis. 

2.6.2. Control approaches 

Safe disposal of condemned abattoi r ofTals eliminate the possibilit) of infection of the definitive 

hosts (canine species) efTectively. The activ it ies of dogs should be controlled to help prevent 

transmission of the paras ite. rv1casures to stop the dog- sheep cycle include: 

, ro prevent infection in dogs and to interrupt the life cycle of the parasite. infected entrails 

(oilnls) should not be fed to dogs nor Il!ft available fo r "ild carnivores. 

,.. Preventing infected dogs frol11 defecating on pastures grazed by sheep arc important measures 

in lowering the incidence of the various metaceslOdl;!s in sheep whose final hosts arc cami\ores. 

mainly dogs (Reincccke. 19R3). 

r For human protection. dogs should be kept out ofvcgt·table plots to prevent contami nation of 

the vegetables hy eggs from the dog's faeces. H}gicnic IllC3sun:s: should al<;o he onservcd 

(pre\ ent dog licking hands. hand washing before healing). 

Most of the anel1l ion in dcveloping the control programme should be directed at sociocultural 

factors and especially the atti tudes. pcrceptions. kno\\ledgc and desires of the communit) 

invohed (WIIO and O lE. 2001). 

] . 6. ~. / . r'accinlliion 

A new option fo r the control of me-lace-stodes in the intennediate hOSLS is vaccination. There arc 

several report s that canlc. sheep and goats can be successfully vaccinated against T. Ol'is and T 

w;,:inala (beef tapeworm) \\i lh recombinant antigens inducing high Ic\cls or protecti\c 

immunity. This may give some hopf.! ro r the cOTnmcrcialusc of such vacci nes against inreetion in 
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the ncar future. A vaccine to protcct grazi ng animals against infection is an add it ional control 

method that focuses on grazing ani mals instead of the dog (Health et aI., 2003). Recombinant 

oncosphere antigens have been used in the development of effective vaccines for the prevcntion 

of cysticercosis caused by Taenia avis, Taenia saginaw, Taenia solhlln and hydatid disease 

caused by Echinococcus grwllIloslIs (Lightowlers. 2006). 

Vaccination with a recombinant oncospheral E. granlllo.Hls antigen (EG95) induces high degrees 

o f protection. reducing the cyst numbers in vaccinated sheep by approximately 90-100% (Health 

et aL 2003). A high degree of immunity (about 80%), pers ists for six months (in absence of re­

infection). and pregnant ewes vaccinated befo re lambing transfer high levels of amibody to their 

lambs (Health and Lightowlers. 1997). A vaccine to protect sheep. goats. and bovines against 

hydatid disease caused by the cysts of Echinococclis granuioslisis prepared as a recombinant 

fusion protein expressed in Escherichia coli . Solubilised inclusion bod ies arc injected. together 

wi th Quil A. subcutaneously on two occasions I month or more apart. and induce protection 

against infection which lasts for at least 12 months. A third injection given 6-12 months afte r the 

second injection induces a high and long-lasting protection agai nst artificial or natural challenge 

infections (Heath el al .. 2003). 

The life cycles of E. grallllloSliS and £. multi/ocllluris include two hosts: an intermediate host and 

a defini ti ve host. Effective hydatidosis/ecchinococcosis control programs show that prevent ion of 

transmiss ion to cither host can reduce or evell eliminall! the infection in human and livestock 

populat ions. Therefore. if either or both hosts can be vaccinated. th...: effec t will be to improve and 

more rapidly expedi te control. The sylvalic nature of the life cycle of E mllili/ocilfari~' makes a 

vaccination approach to control unlikely (Heath and Lawerence. 1994). 

Vaccinat ion of the Intermediate Host: -vacc ination of the in termediate host is a burgeoni ng area 

that has moved forward considerab ly in recent years following the development of a recombinant 

vaccine against Taenia oris infection in sheep (I'leath el al., 1996). A similar approach has been 

applied successfully to develop a recombinant vaccine against E granulosils. Earlier. a range of 

difTercnl antigens including cyst nuid (Dada and Beli no. 1981: I'leath el al. 1992). cyst 

membranes and proloscolices had been used as prototype vaccines against E. granlllo,Hls. 

Ilowever. oncospheres or oncosphcral antigens induce much higher levcls of protection in sheep 

and mice against challenge infection (Lightowlers and Gottstein. 1995: LighlOwlers el al .. 1996: 
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I ighlOwlcrs el al.. 1999: LighlOwlcrs ef al .. 2000}. A vacclI1c. based on a si ngle polypeptide 

antigen derived from oncosphercs and produced in Escherichia coli using recombinant DNA 

tcchnology has been successfully developed fo r usc against r o\'is in sheep. This technology has 

no\\' been successfully app lied to E. grwlllloslIs (Lightowlers et al .. 1996). Recently a hydatidosis 

\ accine (EG95) for sheep and goats based on non-li\ ing oncosphere antigens has been developed 

by I ightowlers and colleagues at the University Of Melbourne. Aust ralia (Lightowlers and 

Gauci. 2001). Vaccine trials in Oceania. Argentina and China indicate that it induces >95% 

protection against experimental challenge infection in sheep and goats with similar protect ion 

st:en in naturally challenged Chinese sheep (WHO and OlE. 200 1). Immunity lasts at least one 

lear after two immunizations. and immunity can be transferred passively to neonates with a 

colostral antibod) from a vaccinated dam. It is thought that the combined use of public education. 

control measures in the definitive host (dogs) and vaccination of animal intemlcdiate hosts (small 

ruminants) may provide an eITecti\ e ongoing control of parasitc transmission (Schantz. 2005). 

2.7. Status of small ruminant mClaceslodcs in Ethiopia 

Rcports regarding the prc\alencc of \arious metaccstodes of small ruminants in cthiopia \\ert: 

made from different pans of the countr~ (labk I). lIydatid cyst is the most abundant 

metacestodes follo\\ed b~ C. lenucoillis. The occurrence of Coenurus cen'bra/i, had bccn 

documented in high land shcep onl y. There had been no documented repon \\ ith n.:gards to the 

presence or absence of C),:Sficerclls ol'is in small ruminants. 

Cystic echinococcosis in fann animals causes considerable economic problems due to loss orthe 

edible organs such as li\ er. Signilicant loss of meat and Illilk production and value of the !leecc 

from infected sheep may also occur. These losses arc of especial significance in countries of lo\~ 

economic output where small ruminants' prodm.:tion is of panicular imponance. 

Pre\alcnce of hydatid cyst and C)'sficerclls lel1uico/lis and economic losses due to or~an 

condemnation has been reponed by many cxtcrnship students from various rcgions of Ethiopia. 

According to these repons the prevalence of hydatid cysts ranges between 10 and 30 % and 5 and 

I 0 ~'o in sheep and goats. respccli\C'I) . 
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There are sevcral rcports on animal cysticercosis 111 different countries. The prevalencc of 

mctaccstode of T. hydatigena (C tenllicolli~) was found 10 be 20% in Ethiopia (F AO, 1968). The 

prevalence of £. grarumufosus in Ethiopia was recorded as 30% in cattle. 14% to 20% of bovine 

lungs were condemned for hydat idosis during meat inspection in different abattoirs of this 

country (FAD. 1968). Apart from reports in cattlc. only very few records cxist on hydatidosis and 

cysticercosis of sheep goat in Ethiopia.According 10 Tckelyc. e l al. ( 1988) out of 560 sheep 

slaughtercd at Addis Ababa abattoir and examined for cysticercosis and hydatidosis. the 

prevalence of mctacestodcs of T hydaligena (C terwicollis) was 37.1 % and that of £. granufosus 

was 16.4%. 5% of the animals were infccted with both metacestodcs. T hydatigena and hydatid 

cysts arc common parasites of Ethiopian sheep and this is not surprisi ng since animals are 

slaughtered in open field s and hence dogs and jackals have free access to the uncooked offal. 

Coenurosis is a problem of significance in the Ethiopian highlands. and out of the apparently 

health) sheep examined 2.73 % were found harbouring Coenurus cerl'hrafis (Achencf ef 01 .. 

1999). 
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rab le I: Rcpons on the prevalence of mctaccstodcs of small rumi nants from different abattoirs in 

Ethiopia 

Place Melaccslode Animal Hos l P revalence Source 

1)' I}e (% ) 
I 

Gonder abattoir I lydat id cyst Sheep. goat 8.7 and 4.6 Tamane. 1986 

I-Iarargc r~gion I lydal id cyst Sllt.:cp, goat 9.3 8 and 6.51 Wubet" 1987 

Jimma abanoir lIydaiid cyst Sheep 10.1 Abduljcwad. 1988 

Addis Ababa abanoir lI ydatid cyst Sheep, goat 40.6 and Gcmeda .. 1988 

70.05 

Melge Wando Hydatid cyst Sheep. goat 6.0 and 1.5 Muklar.1988 , 

\ \ 'oliata C. fenuic;olli!1 Shecp. goat 25.8 and 16.3 MuJ..lar.1988 

Desse J-I)dalid cyst Sheep 4.4 Yilikal. 19K9 

Desse C. tenuicol/is Sheep 46.1 Yilika!.. 1989 

Arsi region I-I)dalid C)SI Sheep 21.18 Alcma)ehu. 1990 . 

Addis Ababa abattoi r C. fenuicol/is Sheep 37.1 lckJc)c.1988 

II) datid cysl Sheep 16.4 leklc)c etal .. 1988 

East She\~a lI~dalid C)51 Sheep. goal 6.6 and 2.7 Ycmane. 1990 

1 

Sodo lI)datid C)SI Sheep. goal 18.8 and 9.3 hl-re. 1994 

Nckeml Hydatid cyst Sheep 22.2 Bersisa. 199.t 

Addis Ababa Hydatid C)SI Sheep. goalS 9.1. 5.9 Kos\..ei. 1999 I ' 

Dcrebirhan Coenurus sheep 2.73 Achenef e l al .. 1999 

cerebralis 
I 

Shena Coel/lints Sheep 37.3 Fckadu. 2003 

I cerebralis 

Shena Sheep 40.3 J·cl...adu. 2003 

C l(! nuicolli!1 
I 
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3. MATERIALS AND M ETIIOI)S 

3. 1. Descrip tion of study area and study population 

3.1.1. Slud~ area 

The study was camed out in three export abattoirs namely ELFORA and Hash im export abattoirs 

located in Ochre Zei t and Luna export abatto irs si tuated in Mojo. There are three abattoi rs. IwO 

export abattoirs (ELFORA and Hashim) and one municipal abattoir 

~'I ojo is a 10\\11 located at 70km distance frolll Addis Ababa in southeastern direction. Two 

export abattoi rs (Mojo modem and Luna abatto irs). 25 butcheries and onc municipal abattoir are 

found in this town. The Luna and Mojo modem Export slaughterhouses started work in 2003 and 

Slaughter sheep. goats and callie and export mutlon. goal meat and \cal to Saudi Arabia. United 

Arab Emirate and Yemen and occasionally beeflO the Republic ofCongo. 

3.1.1. Stud~ population 

The stud~ population constituted of local breeds of sheep and goats coming from lo\dand and 

midland areas of the count~ and slaughtered at the three export ab,IIWirs found in Oehre Leit and 

mojo towns. All slaughtered animals \\ere males. According to tht! information obtained from the 

abattoirs. the average annual slaughter of each abattoior is about 30.000 sheep and 100.000 goats. 

It was not possible to exactly trace back the origin of animals slaughtered. because ~imals from 

ditTerem orig in arc mixed before or after Ihe~ aIThe at the abattoirs howe\ cr: it is generall~ 

known that majority of the slaughter animals come from places such as: l3orana. Guji. East and 

West lIarage. Awash. Mataha ra. Afar. Wollo. Tigra~ and Shewarobit areas \\hich represent the 

lowland and midland regions of the countr~. 
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-'.2. Study design 

Cross-sectional observational study type was used for prevalcnce detcnni nation of small 

ruminant metacestodiasis by post monem examination of carcasses. viscera and heads of sheep 

and goats slaughtered at export abattoirs ELFORA and Hashim (Oebre Zeit); and Luna (Mojo). 

3.3. Determin ation of sam pie size 

3.3.1. Sample size required for the study of C. lenllicollis. C. OV;S and hydatid cyst 

From each of the three expon abattoi rs and for each species o f an imals (sheep and goats) the 

sample size was determined using the wi n Episcope 2.0 epidemiological software (Thrusfield. 

2001). Accordim.!.lv assuming the cxpected prevalence of the three metaccstodcs in small 

ruminants to be 20 % based on previous preliminary surveys. conducted in some abattoirs 

(Teklcye el at .. 1988: Jobre e/ 01 .. 1996) the sampe size required from each abattoir \\as ~92 

animals (2~6 sheep and 246 goats) at 95% confidence level and 5 % expected error. Thus. a total 

of 1476 animals \\ ere randoml) sampled from both species and examined for th\.' presence of 

metaceslodes in the three expon abattoirs. nanlely ELFORA. Hash im (Oebre Zeit) and Luna 

(Mojo). 

3.3.2. Sample siL.c required in tht.: study of coenurosis 

To detennine the sample site for the stud~ on Coenurus cerehralis. the assumed pre\ alencc \\a~ 

5 % for both species based on prc\ ious works done inside and outside the coutr) (Achcnef ct at.. 

1999: Abo-Shehada el al. ~002). the samplc siL.c requi red for each species at 95 % confidence 

level and 5 % accepted error \\as 75 sheep and 75 goats from each abatto ir. Therefore a total of 

450 animals (225 sheep and 225 goats) \\ere random I) sampled from the three e>.port abattoirs 
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3.4. Study methodology 

3.4.1. Active abattoir survl'y 

i\ LoLal of 1476 sheep and gOalS presented fo r slaughter at ELFORA. Hashim and Luna abattoirs 

were examined for the presence of metaccstodes (Cyricercus renuico/fis, CysricerclIs avis and 

hydatid cyst) fulluwing tlu: ~talU.I<.ml am.! ruutine: III1..:at inspectiun pruf,;f,;tlun:~. Thl' ins~f,;tiull 

procedure used during the post mortem examination consisted primary examination. followed by 

a secondary examination if evidence of metacestodes was found. The primary examination 

involved visual inspection and palpation of organs and viscera. 

The secondary examination involved further incisions into each organ if a si ngle or morc cysts 

found. The liver. lungs. hcart. spleen. mesentery and omentum of each animal \\crc examined 

grossly. Each organ was also incised once or twice with a knife. Whenever and wherever the 

cysts arc preselli. the) were rcmoved. put in polythylnc bags separately. lebelled and then taken 

10 the laboratory for further studies. Identification of cysts was done in the parasitology 

labormor) of the Facult) of Veterinary Medicine based on the morphological criteria described 

by Soulshy (1982) for each of the metacslOdes. During the survey. detailed records about the 

species. ag(' of the animals: number. size. location and viabilit) of th..: cysts (\\ hether the cysts are 

live or dead) were kept. The origin (whenever possible) and age of each animal was reco rded. 

The age of the animals ,\a~ estimated on the basis or the dentation formula descrihed b) Gatenby 

(1991) and Mike (1996) annexes (2 and 3). 

In an ancmpt to detect the prc~cnce of coenurosis. a total of 450 sheep and goats presented for 

slaughter in the abo\t~ mentioned three abauoirs \\erc randoml) selected. marked with color paint 

\\ hile in the liarage and antemortem examination was conducted to obsen e an~ specific clinical 

signs (neurological signs). At post mortem the heads of these animals \\ere removed and opened 

according to the technique described by King ef 0/ (2000). The head was n:moved by ventral 

disarticulation of the atlanta-occipital joint and. after removal of the sk in: the area just caudal to 

the frontal bone \\as cut cross-sectional!) with a saw. followed by Iwo parallel cuts on the 

parietal bone. The bone is removed using a' chisel and hammer and the meninges incised with a 

scalpel blade. to expose the brain. A detailed examination was made to detect gross pathological 

lesions. Cyst locations wen; recorded and their sizes measured. The cyst ic fuid was measured 
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lIsing a measuring cyl inder after rupturing thl! cyst on a petri di sh. The recovered scolices \\ere 

counted us ing stereomicroscopc. Cyst identification was done on the basis of the morphologic 

characteristic of the cyst (Soulsby. 1982). 

3.4.2. L.:1boralOry Diagnosis 

3.,/.2.1 I "Iahility lest for hydatid cyst 

CystS or portions of infected ti ssue were examined for fertility and Ian al vjabilit). The fluid 

contained with in the hydatid cyst was aspirated and examined microscopica ll y for pro toscoleees 

and for their \ iabilit)'. Viability of protoscoleces was assessed by observation under high powcr 

(x 100) of flame cell act ivi t) and the use of an eosin exclusion test (Mcpherson. 1983). 

l\ 1icroscopic examination of the cyst fluid was conducted to look for the characteristic 

protoscoleces. which can be either invaginated or cvaginated. The content of the cyst is poured in 

10 a pe tridish and examined under objec tin' X40 magni fication for the asseSSnlt'nt of condi tion of 

the cyst. If the prtoscoliccs an: present. thc) arc seen as wh ile dots on the germinal epithel ium or 

brood capsule (Ilydatid sands) within the sllspension. the cysts arc categori zed as fertile. The 

collected c~ sts \\ere ab o te:sted fo r viabilit) b) \ital staining of sample \\ith Eosin 0.1 %. 

According to the procedure 0.1°:0 eosin is added to the nuid to de-tennine the \"iabilil~ of the 

prolo:sco lcces. Viable protoscoleccs exclude eosin whereas nonviabk protoscokces take up the - -
d~c (eosin ). 1 he technique diffl'rcntiatcs bCI\\(,!t.!1l dead (red stained) and ali\e (unstained) 

protoscoleces. Sometimes the fertile and viable protoscoleces may be immobile and in such cases 

the mo\cmcnt can be stimulated b~ adding few drops o f bile to the preparation (FAO. 1982). 

J oJ 2 2 I 'iahilil\' rest for c. O\'i\ and C tefllucolhr; 

The cysts collected were transported to the parasilo\og) laborator) at the Facult) of Velet ri nar~ 

Medicine for confimlalion and viability study on the cysts. To detemlinc the viability, the cysts 

\\cre incubated at 37°C in 40°'0 sheep bile solution dilu ted in ~nllal saline for 2hrs (McCool. 

1979). Cysts were considered viable if the head evaginated \\ ithin IWO hours. then the 

identification of the cysts was done based Ihe morphlogical parameters set for the metaccstodes. 

C 1(!!Illico/li\ \~as differentiated from C. O\'is on the basis of its relati\el) larger sile.less number 
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of hooks, the position of the head and neck in relation to caudal bladder and also the location of 

the cyst in the body of the host (Ransom, 1913; Arundel , 1972; OlE, 2004). 

3.5. Data analysis 

TIle data collected from the two study areas were recorded in the fonnat developed for this 

purpose (Annex 1) later on entered into the Microsoft Excel 2000 pogram of the computer 

separately and analyzed using STATA 7.0. Confidence intervals for prevalences were calculated 

us ing the win episcope 2.0 epidemiological software (1llrusfield, 200 I). The prevalence of each 

of the parasite (meacestode) ident ified were computed. The infect ion rate was calculated on the 

basis of species. abattoir and age groups and analyzed to sec the association among different 

variables. The Pearson's chi-square (x2
), the Fisher exact tests were used to test the existence of 

differences in prevalence between species and age groups prevalence and feritil ity of the cysts 

and age of the animals. A statistically significant association between variables is considered to 

exist if the computed p-value is less than 0.05. 
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4. RESULTS 

4.1. Overall prevalence of metaccstodcs 

Out of 1476 carcasses. organs and viscera of sheep and goats examined at the three export 

abattoirs (ELFORA, Hashim and Luna) the overall prevalence of the three mctacestodes ( 

C.'enllicollis and C.ollis, hydatidcyst) were 32.7% . 1.4% 2.4%, in sheep and 34.7%. 0.3% 

2.6%, in goats respectively. Out of 450 heads (skulls) of sheep and goats opened and examined at 

postmortem the overa ll prevalence of Ccerebralis at the three abattoirs was 2.2% and 12.4% in 

sheep and goats respectively (Table 2). The found prevalence of C.ovis was signi ficantly different 

between sheep and gOals (P < 0.00 I). 

Table 2. The overal l prevalence of mel aces lOdes in examined sheep and goats. 

Type of No.examined NO.infected (% prevalence) 95 % CI for prevalence 
metacestode 

Sheep Goats Sheep Goats Sheep Goats 

C. 
fenuicollis 738 738 241 (32.7) 256 (34.7) 29.4·36.2 31.4-38.3 
Hydatid 
cyst 738 738 18 (2.4) 19 (2.6) 1.5·3.8 1.7-4.0 

C. ovis 738 738 10(1.4) 2 (0.3) 0.7-2.5 0.1·1.1 
C 
cerebralis 2' · -, 225 5 (2.2) 28(12.4) 0.9·5.3 8.8·17.6 

4.2. Prevalence of metaces todes on the basis of age 

Analysis of age wise prevalence of C renllicol/is indicated that the difference in prevalence 

among the three age groups in both sheep and goats were slightly significant (P < 0.005). The 

intensity of infection was higher in older animals than in the younger ones; contrary to this 

observation the extent or degree of damagc incurred by the migrating C.renllicollis larvae was 

sevre in younger animals than in the older ones. 

33 



The prevalence of C. ovis among the three age groups was analysed and showed significant 

difference (P<0.05). The result revealed that only the younger age group in both sheep and goats 

were found to harbour C. ovis. 

As to the the prevalence of hydatid cyst with relation to the age of animals higher infection rates 

were observed in older animals and statistical analysis of the results showed that there was slight 

positive correlation between age of sheep and goats and infection rate with hydatid cysts 

(r = 0.07). 

The prevalence of Coenurus cerebralis in relation to the age of the animals examined showed 

that there was significant difference in prevalence rate among the three age categories 

(P < 0.00 1). According to results the highest infection rate was observed in the youngest age 

group. The Prevalence of metacestodes on age basis is presented is presented in table 3. 

Table 3. Prevalence of the four metacestodes according to the age category 

Age No. examined No. of positives (%) 95 % CI for prevalence 

Metacestode 
category 

Sheep Goats Sheep Goats Sheep Goats 

0.5-2 246 246 66 (26.8) 57 (23.2) 21.2 - 32.4 17.9 - 28.5 

C. >2-3 246 246 82 (33.3) 83 (33.7) 27.4 - 39.3 27.8 - 39. 7 
renuicollis 

>3 246 246 93 (37.8) 116(47.1) 3 I.7 - 43 .9 40.9 - 53 .4 

0.5-2 246 246 10 (1.4) 2(0.3) 0.7-2.5 0. 1-1.1 

C. ovis >2-3 246 246 0 0 

>3 246 246 0 0 

0.5-2 246 246 3 ( 1.2) 2(0.8) 0.4-3.8 0.2-3.2 

Hydatid >2 -3 246 246 5 (2.0) 6(2.4) 0.9-4.8 1.1-5.4 
cyst 

>3 246 246 10 (4.1) II (4.5). 2.2-7.5 2.5-8.0 

0.5-2 
75 75 4 (5.3) 19 (25.3) 3.2-8.8 18.5-34.8 

C. 
cerebralis 

>2-3 
75 75 I (1.3) 8(10.7) 0.7-2.7 7. 1-1 6. 1 

>3 
75 75 0(0) I (1.3) 0.7-2.7 
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4.3. Prevalence of metacestodes by abattoir 

The data on prevalene of the metacestodes (c. lenllicollis, C. ovis. hydatid cyst and Coenurus 

cerebra/is) in the three study abattoirs (ELFORA. Hashim and Luna) was analysed and the 

results showed that the differences in prevlence among the three abatto irs was not significant (P > 

0.05). The prevalence of metacestodes on the .abattoir basis is shown presented below (Table 4). 

Table 4. The prevalence ofmelaCes(odes of small ruminants in the study abattoirs 

Metacestode Abattoir No. examined No. of positives (%) 95 % CI for prevalence 

Sheep Goats Sheep Goats Sheep Goats 

C. ELFORA 246 246 75 (30.5) 92(37.4) 25.2-36.8 31.8-44.0 

tenllicollis Hashim 246 246 88 (35.8) 94(38.2) 30.3 -42.3 32.6-44 .8 

Luna 246 246 78 (3 1.7) 70(28.5) 26.4-38.1 23.3-34.7 

C. ovis ELFORA 246 246 0(0) 0(0) 

Hashim 246 246 4 ( 1.6) 1(0.4) 0.6-4.3 0.1-2.9 

Luna 246 246 6 (2.4) 1(0.4) 1.1-5.4 0.1-2.9 

Hydatid ELFORA 246 246 4 (1.6) 3( 1.2) 0.6-4.3 0.4-3.8 

cyst Hashim 246 246 6 (2.4) 9(3.6) 1.1-5.4 I. 9-6. 9 

Luna 246 246 8 (3.2) 7(2.8) 1.6-6.4 1.4-5.9 

C. ELFORA 
75 75 0 2(2.7) 0.7- 10.5 

cerebra/is Hashim 
75 75 2 (2.7) 5(6.7) 0.7-10.5 2.9-1 5.5 

Luna 
75 75 

, 
21(28.0) 1.3-1 2.1 19.5-40.3 0 

4.4. Organ distribution of cys ts in infected sheep and goats 

4.4.1. C .Ienuicollis 

When the data on distribution of cysts in the organs! viscera of infected animaJs is analysed and 

summarized in majority of the animals harbouring C. lenuicollis the cysts had a tendancy to be 

located more in the omentum and mesentry and peritoneum than in the liver. Only few small 
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cysts were observed attached to the surface of the liver. Chi sqare anlysis the result showed that 

there is significant difference in cyst burden between the liver and omentum (P < 0.001). The 

highest cyst burden was encountered in ometum and mesentry and lower percentage were found 

in other organs (Table 5). The distribution of cysts in the organs of infected sheep and goats is 

summarized and presented in. Among 1476 livers examined in the three abattoirs during the 

study period significant proportions (18.8%) were condemned due to C. tenuicol/is infection ( 

Table 6). 

Table 5. Ditribution of Cysticercus tenuicollis in the organs of infected animals. 

Organ predi1ction of cyst 

Postive animals Liver Omentun and mesentry Peritoneum 

Sheep 108 250 86 

Goats 135 23 1 120 

Total 243 481 206 

Table 6.Total number of condemned livers and % of liver condemnation due to C. lenuicollis 
among the examined livers. 

No.of livers Total liver No. (%) of livers condemned 

Abattoir 
examined condemned due to C. lenuicollis 

ELFORA 492 310 95 (30.6) 

Hashim 492 285 102 (35.8) 

Luna 492 243 81 (33.3) 

Total 1476 838 278 ( 18 .8) 

4.4.2. Hydatid cyst 

The distribution of cysts in the internal organs showed significant varation between the two 

organs, lungs and liver in both animal species (P < 0.001). The cysts in both sheep and goats 

were found mostly in the lungs, that is 16 of the 18 sheep positive for hydatidosis (88.9%) had 
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cysts in the lungs. 18 of the 19 (94.7%) goats had the cysts in the lung. where as only in 3 of the 

positive animals (two sheep and one goat) the cysts were located in livers. The distribution of 

cysts in the internal organs of goats showed similar pattern to the distribution of cysts in sheep. 

The distribution of recovered hydatid cysts in the two animal species is summarized and 

presented in (Table 7). 

Table 7.The location of the hydatid cysts in the organs of infected sheep and goats. 

Animals Total examined 

Sheep 738 

Goats 738 

Total 1476 

./..1.2.1. Fertilit), and Viability of cysts 

NO.infected 

18 

19 

37 

o.of cyst (%) 

Lungs 

16 (88.9) 

18(94.7) 

34 (91.9) 

Li ver 

2(11.1) 

I (5.3) 

3(8.1) 

The total number of hydatid cysts recovered was 118 (4 from the liver only in sheep) and 114 

from the lungs in both sheep and goats. The difference in the rates of cysts between lungs of 

sheep and goats was not statistically significant (P > 0.05}.The differences in the rates of hydatid 

cysts between lung and liver were significant (P < 0.05 Out of the 118 recovered cysts 58 was 

fertile while 60 cysts were sterile (unfertile). Of the fertile cysts 25 and 31 cysts were recorded in 

the lungs of sheep and goats respectively. Of the 60 sterile cysts recovered from the lungs of both 

species 22 were in sheep and 38 were in goats. Out of 4 cysts recovered from the liver of sheep 2 

cysts were fertile while the remaining ones were sterile. The overall fertility rate of the cysts is 

49.2 % and the viability rate was 93.1 %. The cysts were of various sizes and their number varied 

between 1-6 cysts in each animal. Table 8 shows the number. organ location of fertilile and 

sterile cysts. the percentage of viability in sheep and goats. The mean number of cysts in the 

lungs was 3.08 and showed increament with the age in the two animal species. Prevalence and 

intensity (i.e. the number of cysts/organ) were both found to increase with age. 
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;able 8. Number and location of fe rtilile and sterile hydatid cysts and the viabi lity of recovered 
cysts. 

No.ofcysls 

Cyst 
examined Ferti le (%) Sterile No.of Viable cysts Viabil ity (%) 

location Sheep Goats Sheep Goats Sheep Goats Sheep Goats Sheep Goats 

Lungs 45 69 25(55.5) 3 1(44.5) 20 38 23 29 92 93.5 

Liver 4 o 2(50) 0(0) 2 o 2 o 50 o 

Total 49 69 27(55. 1) 31(44.9) 22 38 25 29 92.6 93.5 

4.4 .3. Cysticercus ovis 

As to the location of cysts in positive animals, C. ovis was found in the heart muscle in 7 of 10 

sheep (70%). in the muscle of diaphragm in 3 of 10 sheep (30%). In the two infected goats cysts 

were recovered from cardiac muscle only. All of these cysts were viable. 

4.4.4. Coenurus cerebra/is 

A total of 69 cysts were rec.overed from brains of the examined animals (61 fTom goats and 8 from 

sheep). Out of the 33 infected animals from which cysts were recovered in both species only two 

of these goats and 3 of the sheep showed neurological symp!oms. As to the location of cysts in 

the brains of infected sheep and goats, cysts were located in the left hemisphere, midian fi ssure 

and right hemisphere of the brain in 12, 14 and 7 animals respectively (Table 9). The number of 

sheep and goats carrying varying number of Coenurus cerebralis cysts in their brain is also 

shown on Table 10. 
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Table 9. Location and the number of Coenurus cerebralis cysts in the brain of postive sheep and 

goats. 

Location of cyst in brain (number of animals) Total 

Ani mal LI lrO' LHHB' MFFB' MrllB' RlIFB' RIll 10' 

Sheep 

Goats 

Total 

o 
3 

3 

8 

9 

2 

8 

10 

3 4 

4 5 

o 
2 

2 

* LHFB== Left Hemphisphere Fore Brain; *LH HB= Left Hemphisphere Hind Brain; 

* MFFB=Midian Fissure Fore Brain; *MFHB= Midian Fissure Hind Brain 

* RHFB= Right Hemisphere Fore Brain; * RH HB= Right Hemisphere Hind Brain 

5 

28 

33 

Table 10. Cyst burden in the brain of sheep and goats harbouring Coenurus cerebralis. 

No. of animals 
No. of Cyst per Total Total cyst count 

brain Sheep Goats NO.infected 
1 2 7 9 9 
2 3 10 13 26 
3 0 10 10 30 
4 0 4 4 

Total 5 28 33 69 
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5. DISCUSSION 

The present study revealed that metacestodiosis is spreading among small ruminants coming 

from lowland and midland areas of the country. The spreading of infection is an indication of 

environmental contamination with the eggs of the aduh dog tapeworms. 

CysticerclIs tenuicoWs the most important and widely prevalent of the four metacestodes 

recorded in small ruminants slaughtered in the study abattoirs. Up to 33.7% of the slaughtered 

sheep and goats were found to be infected with C. tenuicollis. The prevalence of C. renuicollis by 

species was slightly higher in goats (34.7%) as compared to sheep (32.7%). However this 

difference was not found stati stically significant. Similar results were reported in goats in Nigeria 

(Dada and Belino, 1978; wNwosu, el 0/., 1996). The resuhs of this study are higher than that 

reported by other workers (Muktar, 1988; Folaranmi el 0/.,1984; Pathak and Gaur. 1982; Rao e l 

al .. 2003; Radfar el at. , 2005). The relatively higher prevalence of C. lenuicollis recorded in the 

study could be due to the variations in temperature. environmental condi tions, the degree of 

pasture contamination and the way of raising 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 variat ions. The prevalence of C. lenllicollis found in sheep in this study (32.7%) is 

lower than that reported by Tekleye el 01 .. 1988; Yilkal. 1989: Fekadu, 2003: Pathak and Gaur 

1982). However the findings of this study in sheep are higher than other reports (Dada and 

Bel ino. 1978: Rao el al .. 2003: Radfar el 01., 2005). 

The prevalence by age revealed that higher infection rates was recorded in animals with the age 

above 3 years (37.8 % in sheep and 47.2 % in goats) followed by those between two to three 

years of age (33.3 % in sheep and 33.7 % in goats), the lowest prevalence was recorded in 

younger an imals 6 months to one year old. These differences in prevalence rates between the age 

groups are statistically signi fi cant (P<O.05). 
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The prevalence of Hydatid cyst found in this study was 2.44% and 2.5 7% in sheep and goats 

respectively. Similar reports in sheep were made in some abattoirs in the coun try (Jobre el 01., 

1994~ The prcvalevce rate recorded in this study is lower than that reported by other investigators 

in other abatto ir,; of this country (Tamane, 1986; Wubet, 1987; Abdu1jewad, 1988 Tek1eye el a/., 

1988; Muktar, 1988; Yi1 ka1, 1989; A1emayehu, 1990; Yemane, 1990; Bers isa, 1994; Jobre el a/. , 

1994; Koskei" 1999; Yimer el 0/., 2005) and those reported from abroad (A1-Khal idi, 1998, -
Njoroge el a/ .. 2002: Umur, 2003; Dalimi. el a/ .. 2002. Ernest el a/. , 2004). The lower prevalence 

found in both sheep and goats in the study may be ascribed to the origin of the slaughtered 

an imals which, in majority of cases. is fTom the lowland areas where the environmental 

conditions such as high temperature and low humidity (adverse condition for survival of the egss 

of Echinococcus granli/oSlIJ) exsist. The other resean could also be due to the fact that most of 

the animals presented for slaughter in these cxpon abattoirs are young (below 3 years of age) 

because importer countries prefer meat of younger an imals. It is established fact that prevalence 

of hydatid cyst increases as the age of animal increases (WHO/O lE, 2001). Therefore highest 

prevlenc rate is expected in older animals. The prevalence reported in goats in this study is higher 

than that repoted in goats by Muktar, 1988; Jobre el 0/ , 1996. The observed ditTerences may be 

due to the origin of the exami ned animals and the presence of close associations between the 

intennediate hosts (in this case sheep and goats) and the final hosts, dogs. 

The general trend of age· prevalence data was that the infection rate increased with age. fo r the 

two animal species. The data on infection rates among the three age categories of the sheep and 

goats were analysed. It was found that there was positive correlation between age of sheep and 

goats and infection rate (r = 0.07). 

As to the predilection sites of cysts in the internal organs in sheep and goats, aJrnost all of the 

cysts 92 % were located in lungs while only few 8% of cysts were found in the liver. The 

distribution of cysts in the internal organs of goats showed similar pattern to the distribution of 

cysts in sheep. Hence liver cysts were less frequent in both sheep and goats. The results showed 

that the occurrence of cysts was significantly (P < 0.000 1) different between the two organs with 

a higher percentage of cysts being located in the lungs (Table 5). Similar results had been 

obtained in Ethopia by other workers (Tekleye el 0/., 1988; Mer,;ie, 1993; Jobre el a/., 1996). 

Other similar reports fTOm abroad also indicated that lungs were fo und to be the most infected 
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organ in cattle. BufTallo and sheep (pandey el af., 1988; Maharjan, 1999; Manandhar, 2005; 

Kumari, et 01., 2000). The findings in the study were thus in conformity with previous studies 

made in Ethiopia and abroad. The organ predilection may be due to the strains of £. granuioslis 

involved as certain strains have been shown to have high predilection to speci fic organs Also, this 

organ predilection could be due to the age of the animals at the time of infection (Thompson and 

Lymbery. 1988; Eckert and Thompson, 1997). 

Out of the tota l of 11 8 hydat id cysts recovered from 37 animals (18 sheep and 19 goats) 49.15% 

and 50.85% harbored fertile and sterile cysts respecti vely. So the percentage of fertile cysts was 

found to be slightly lower than sterile cysts. But these two proportions were not significantly 

different (P>O.05). Examinations of the fertility status of the cysts in previous studies on sheep 

and goats in the country reported fertility rate of 80-85% in sheep and 56-59% in goats at Debre 

Zeit and South Orno areas (Jobre el 01 .. 1996). The relatively lower ferti lity of cysts found in this 

study may be attributed to the younger age of examined animals. as increased number of fertile 

cysts tends to occur in older animals. It has been documented that it may take 2-4 years for the 

occurrence of fertile cysts in sheep (WHO! OlE, 2001). This may also be applied to the 

occurrence of fertile cysts in goats. This argument is further supported by Umur (2003) that 

fertile cysts are most likel) found in older animals while sterile oncs are found in young animals. 

The fertility of cysts is an important factor that can influence the transm ission of £. granulosus. 

Depending on the geographical situation. the nalUre of infected hosts and the sites of infection. 

cysts may have different fertility rates. 

The prevalence of C. avis recoreded in the study (1 .4% and 0.3% in sheep and goats respectively) 

is the first documented report . Therefore, we couldn ' t discuss the results of the finding in 

comparision to other works in the country due to lack of documented information on the subject. 

When the results found were analysed on the basis of the age groups of animals. all of the viable 

cysts were recovered from animals belonging to the youngest age category of the examined 

animals (0.5 to < 2years). This may be due to the development of acqui red resistance in older 

animals. C. ollis is a small cyst which may develop in any part of the musculature in sheep 

(Gemmell , 1970). When located located in the muscles of he an and diaphragm. cysts are readily 

detected during meat inspection but, when located in the large muscle masses of the carcass. they 

are almost impossible to detect unless the muscle is thinly sl iced (Broadbent, J 972). Gemmell 
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( 1970). in dicussing the location of C. ovis in experimentally infected sheep stated that only 30% 

of cysts are found in the heart, diaphragm and head. 

Similar prevalence records of C. avis in other countries of the world were made by some 

investigators (Belino and Dada, 1978 in Nigeria; EI-Metenawy, 1999 at Bureidah abattoir, Saudi 

Arabia). Among the examined carcasses and organs of sheep and goats the simultaneous 

occurrence of C avis with other metacestodes (C tenli;collis and hydatid cyst) in the carcass and! 

or organs of the same animal were not encounterd. This may be explained in terms of cross 

protection that exsists between taenia species. Gemmell and Soulsby (1968) stated that there is 

cross protection between T. hydat;gena and T avis in both pre and post encystment phases. 

Gemmell (1968) in New Zealand found that lambs previously exposed to T. hydaligena in the 

field were only slightly susceptible to infection with C. ovis. 

Sheep measles or C. avis have no public health significance and it is important solely as a cause 

of economic loss in the meat industry due to the fact that carcasses of sheep and goats harbouring 

C ov;s cysts are rejected for aesthetic reasons moreover meat of sheep and goats infected with 

these cysts is not accepted at export marke-I. In the near future the prevalence may increase and as 

a consequence might become a threat to the prescnt encouraging export market being practiced 

by the newly emerged export abattoirs in the country. The threat of C. o\';s to the small 

ruminant's meat industry in Ethjopia is evident due to the present situation of improper disposal 

of ofTaJs being practiced. Some stray dogs have. free access to condemned ofTals/organs and this 

may lead to the perpetuation life cycle between the intermediate hosts (sheep and goats) and the 

final hosts. In addition to the stray and other dogs the have also access to the ofTalslorgans as 

these offals are sold as dog and cat feed at the road sides in Oebre Zeit town maintainaning the 

life cycle between the small ruminants and dogs and may end in establishment of C. ovis. 

Coenurosis is endemic in Ethiopia, especially in the highlands where 75% of the sheep 

population is found (Bergeon. 1968: Njau el al., 1990: Bckele el of.. 1992: Acnener. el ai, 1999). 

To date very few investigations have been made on coenurosis and those previous works were 

only on in high land areas of the country and focused on high land sheep. The prescnt stud) 

contributes additional information on the continued presence of coenurosis in Ethiopia and 

confimlcd the occurrence of coenurosis in goats comiming from the lowland and midland areas 
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of the country. According to the findings of this study of the two animal species the highest 

prevalence (12.44%) was recorded in goats whereas the lowest (2.3%) was observed in sheep. 

The difference in prevalence between the two animal species was highly signifcant (P < 0.00 1). 

The observed difference might be due to the fact that the origin of the sampled animals could be 

from different localit ies with in the same agroecological zones. This finding in small ruminants 

coming from the lowland and midland regions of the country indicates that Coenurosis is 

problem significance in sheep and goats in these areas. Previous studies (Njau el al. 1988 ; 

Achenef er ai, 1999; Fekadu, 2003) indicated that coenurosis is a problem of Ethiopian high land 

sheep. The findings of the present study in sheep is is in agreement with that reponed by Achenef 

el aI., (1999) in apparently healthy animals. Positive non·c1inical cases were also reponed by 

Parihar (1988) in India. 

The presence of coenurus in the brain has been reponed to cause softening and pressure atrophy 

of the overl ying skull. to the extent of perforation (Soulsby. 1982; Skerritt and Stallbaumer. 1984: 

Nooruddin el al.. 1996). This was not observed in this study, neithe r during clinical nor during 

post-monem examinations. 

As to the location cysts recovered from infected animals in 12, 7 and 14 animals cysts were 

located in the left. right cerebral hemispheres and in midian fissure of the brain respectively. The 

cyst may be localized in any pan of the brain, morc commonJy in the cerebral hemisphere 

(Skerrit and Stallbaumer. 1984; Parihar. 1988). The size of the cyst(s) in apparently healthy 

animals was probably too small to create pressure and hence to induce clinical signs. 

The presence of stray dogs on grazing areas greatly contri butes to the existence of the disease. 

Dogs are routinely fed on offal. including sheep and goats' heads. which results in the maintaince 

of Taenia multiceps life cycle. 

The fact that high percentage in young goats and sheep were infected might indicate that the 

contribution of coenurosis as a cause of culling young sheep and goats is very high in lowland 

and midland regions. One·year·o ld sheep and goats had the highest prevalence in the abattoir 

survey. The reasons for the lower prevalence of infection in older sheep and goats may be early 

culling of the infected young animals through selling or slaughtering before they reach old age or 
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die as a consequence of the disease. The reason for this may also be explained by the presence of 

acquired immunity in older or aged animals. Gemmell el al. (1987) suggested that most taeniid 

eggs are not capable of developing to mature metaccstodcs in older animals. It is also indicated 

that in the case of T. hydatigena, only 7% of eggs will transform into cysts. However, an 

imponant proponion of the remaining 93% st ill can st imulate immunity. This is further 

influenced by the fact that it requires alleast to eggs to stimulate immunity to T. hydatidgena in 

conditions of high infection pressure; immunity is life-long (Roberts et aI., 1987). 
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6. CONCLUSION AND RECOMMENDATIONS 

Among the four melaceslodes whose prevalences was determined, Cysticercus tenuicollis was the 

predominant metacestode causing organ (liver) condemnation with consequent economic losses 

in the study expon abattoirs practicing the slaughter of small ruminants and expon meat of these 

animals. High prevalence of Cyslicercils telluicollis and severe liver damage in slaughtered sheep 

and goats were recorded in younger animals. The survey has established the presence of 

Cysticercus ovis in small ruminants and as to my knowledge this is the first documented report in 

the country. The prevalence of hydatid cyst recorded in both species of small ruminants in this 

study is low. The prevalence of Coenurus cerebralis recorded in goats was high and it is also the 

first documented report. Among the exam ined small ruminants the highest prevalence of 

coenurosis was recorded in younger goats. 

Inappropriate disposal of abattoir materials being practiced by some of the abatto irs can enhance 

the continuation the life cycle between the in tennediate and final hosts (dogs) and further may 

increase the risk of zoonotic infections (hydatidosis and coenurosis) to human beings residing in 

and around these towns where improper disposal of abattoir materials is being practiced. Based 

on the results oflhe present survey, the following reconunendations are forwarded . 

Mctaccstodiosis has been the cause of considerable economic loss and danlagc to basic human 

health . Therefore, it can be suggested that a control program in which pertinent agencies. such as 

public health. agricu ltural. and educational institutions participate directly by providing 

appropriate administrative. legal , technical, and economic support is necessary. 

Immediate attention should be paid to the safe and controlled elimination of all condemned 

abattoir materials and the sale of contaminated offals and heads of sheep and goats as dogs ' feed 

should be stopped. 

Awareness creation programs should be launched for the butchers, abattoir workers. meat-sellers. 

and dog owners as to the danger of the metacestodes to human as well as animal health. 
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8. ANNEXES 

Annex t . Post mortem inpection Recording Fonnat 

No. Date Species 
.. 

Age Organ/location lndvidual cyst count ongm 

I Iv Ig hn car O+M OS Ct Cov he Coce 
2 
, 
0 

4 
5 
6 
7 
8 
9 
10 -
I I 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

• h=li ver, ig=lung, hrt=hean, car=carcass, O+M=omentum and mesentry. Ct= Cysticercus 

lenuicollis, Cov=cysticerc lIs ovis , hc=hydatid cyst, Cce=Coenurus cerebralis 
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Annex 2. Dentation fonnula to estimate the age of the goat (Mike Steel , 1996) 

Age group 

Kid under 1 year 

Yearlin~ (1- ~ yem) 

YOWlg adu:t (3 • 4 year;) 

Adult (4 - 5 year,) 

Older adult " 5 year; 

T Hth condition 

Eight sharp in.:i;or; 

Central pu of baby t«th replaced by p!lm1.lHnt one~ 

4 pe=nent teeth 

8 pe=nenl teeth 

WOlD teeth and ;lime mi;~ing 

Annex 3. ESlimal ion of the age of sheep based denIal ion formula (Galen by, 199 1) 

NO~e 

1 pail 

2 pall; 

J pall, 

~ pall: 

: year & 3 D:ODt~: up to ': 1 year & : 0 meum, 

: yeal" 10 !l!OD~; up to ,:~ yem i !l!ODt~, 

~ yeal": i mo~th: up to J yem 

~!o!e dun 3 yea: 
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