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ABSTRACT 

Thb slUdy was conducted to c~tablbh the prevalence of the gastrointestinal helminth:, infecting 

the small ruminants in eastern and southern ~e.J1l i arid Lone:.. of Ethiopia, to determine the seasonal 

dYi1alllic~ (lnu relative importance of ga:-.lrointcstinai helminth infection. to determine the 

relationship between the f:'lecal egg output and intensity of infec tion (worm burden) in infected 

~ubjccts. A quo.::,Stlonnairc "UfVCY w<.\s ubo conuLlctcJ to g<lin insight into the fanning system in 

opcnniun and [0 sllIdy some herd health. management and social factors that may have ~ome 

inlll1cllcc on the QCCll ITCIiCr.; of g:'lstroinlcslin.tI hclminthoscs. 300 households were randomly 

selected and the heads or the household ... were il11crvicwcd. Out of 300. 264 rc~polldents were 

males and 36 were kmalc~. 

Apart from the princip:.tl objectives the ~{Udy tried to itlentify ri~k facLOrs associalell with the 

marketing ~y~tel1l and helminth profilt:: of the ::.laughtcred animal:-. from the place of origin LO the 

abutloir. 

The re~carch period co\cred 8 month~. from January to Augu~t, IY99. During tlll~ penod 250 

~hccp and gO<ll~ wcre eX.lIllIned; 250 gastrointestinal tracl::. alld 170 li\'cr~ were collected for 

examination. The fulluwmg ga~truinlc~tinal hell1linth~ ~pecic:, were idcl1Iificu with rc ... pcclive 

prevalence ratc!'.: ' -/(/I.'l1Iom:III1.\ COll/orfllS 98.8%, T"i(..'llVslrollgJ'lu~ (Jxei 49.6% . BUJlwtolllUIII 

phlebof0l11l1111 ·-l2A%. Tric/w,\froll1:!Y/lis L'uillbrijuflllh 88.4%. Slrol/g)'luide~ papillo.\lIs -1--1- %. 

OesophagostolllulII cv/ulllbiauulII 921fr . Tridwtis u\'i,~ 67.6%. SkJjabillemu ol·i.~ 31.2%. MOllie=ia 

expwl.HI 21.:2%, Aritellilltl cemriplIIlL'UIfU 25.:2%, Cy.Hicercw; relllfic:o/lis -to%, Slilesia ileplIlica 

7%. Fa!iciu/a gigumica 0.58% and Schi.,[oSUJIIl/ sPP 0.-1.%. About 50% of the animab examined 

developed nodular oe~ophagostomosi~. 

The overall prev:t!cnce or ga~troinle~tinal helminths W:..b 47.2%: 6-1-.3% for nematodes, 2-1-.85% 

for cC::,todcs :.tnd 0.-1.8% for trematodes lFmcilJ/u <.tnd SchislVsoma spp). 

The prevalence of GI helminths in ~hecp in the dry and wet seasoll!;' was -1-1.7% and 40.6% 

re",pcclively. There wa~ no ::,ignliir.:ant dirfcn::llce III the pre\'alcnce ill rclution 10 lica!;,OIlS { X l = 

x 



0.65. P = 00419). A ~ lIl1 il;J r si tuation was observed in goat!'> where the prevalence rmes in the dry 

;lIld wet t.,ea')Ollll were 5-1.9% and 51.3% respectively (Xl = 2.54. P = 0.111). However a 

... ignificant Jifferencc in preyalcncc of GI helminths was depictcd bl!twccll !)hcep :.md goalS in the 

dry and wet sCi.l~on!-! (dry season: Xl =- 37.74, P =- 0.0000; wet !o.cason: X:! =- 18.95. P =- 0.0000). 

An analYSIS of varj~lIlcc (ANOVA) was lIsed to lest \\ hClha there is <l sign ificant difference 

bctwl!cll <;, hC!cp and gO;II:-. and abo wi thin the:-.c two animal :-.pccics dUfltlg the dry and weI ~caSO Il :-' 

in relation 10 IIlten,'ii ty of IIlfcctioll (worm hurden). Fi vl! g~I:-.lroin tc ... linal helminth :-. pccic:-. were 

found to be significant and these arc Al'itc:/Iil1(1 Ct.mlrip"m:ftlfa, () '.\lic:erc:uJ /(!lllIicu/li~. 

Sll'ollgyluitit!.\ ptlpi/lo.w .\ , 'I;'ic:hmffUlIgylll.\ coillbri/orllli.\ und Skrjabillelllll m'is. The worm 

burden wa~ higher in goal'i than .!.heep I!xceJlI (or An'te/lil1" cemriplII/(:IcUll. Nodular 

OCSOpl1ilglJ~I0 I110~1'" \\ <I:') ubo signilicant and \\ a., higher in .\hccp thall gO.lb. Thc wurm burden of 

lhe abovc menllonl!d G I hdminths \\ ~ higher in the wet than III the dry .!:oCi.l.Son. 

For the frequcncy of infedion there wa!) 110 ;lIlimal without being IIlfeclcd with a helmimh 

:-.rccie~ . A minimum uftwo .md <ll11aXillllllll or 10 difrcrclll helminth ~pecics \\en:: identified from 

;J ~lI1glc illIllllill. 

A uniYari<llc .lI1aIJ ... j~ of vanance {Ai\QV A) \\'(~ lI~cd tv cstablt~h whether there I~ a ~ lgnilic'lIlt 

difference or not between ~hecp and gO;Jt~ in the dry •. lIlel \\ct .!.e<t~on~ in relation to epg. It wa. ... 

found that there W'h a 'ilgnilic<lnl different(: bctwecn thc ... c IwO hU.!:o l :-.pccic.!:o (F:::. 5. 11'2, P =-

0.02.t ) but tlll!!'c \\"<1'" no ~ignificill1l difference 111 i)ca~oni.llit) ocl\\ccn and wllhin them (F = OAS5. 

P;0.487: 1'; 0.055. I';U.8 15 ). 

The Spcan nan ':-, r,lIlk correlullun coeilicicnt IC'i1 hil~ rc\,c.tlcu a \\I!<lk ~urn::lal1on ht"I\\eCn epg and 

the worm bun.lcn (r<O.OS ). The \\eak corrd:.uion rcn ... ,cl'i the lnle l'eJali on~hip \\hich CXiM!'! 

between thcm bec.IlI"'1! there .Ire a number of faclors \\ Illcil have an IIlnucncc on the number o f 

p:'II'OJ ... itc egg:-. 111 facee," .lIld Ihl!~c arc: the number of adult parasllco,;; c"'I.lbli~hed in the GIT. le\·el of 

iIl1I11UIlIt). age of the host. ::.pccic:-. of pOJ ra!:lIlC, swgc of infcL:tion .lIld parturition. 

x, 



The re ... ulh of the tlUCMionnairc ... urvey revealed Ihat on fi.lrlll MrUl.:ture all the re~pondenl5 are 

nOIllJr.hc p.hltlrali ... " entirely depending on ltve.stod, protluctlon, They all 0\\ n both ~heep and 

goal:-. .1Ilt! thc ... c ~lIlllllah \\ere inherited from parent", The graLing land and wJtering points are 

cOllllllullJI .lI1d '111II11al ... from one herd do 1111.\ wnil OIlter ... . Till.., is vcry important in the 

cpldellllolog) of G I helmllltho..,i~. COllllllun.tI gri.lLlIlglJnu ~lIuj cumlllunal watering points ~lfe 

potenllal ..,ourcc, uf G I helmlilth infcction. 

All rc!-.pondclll!-. hu\c cm:ounte!'l.xJ gil~lro i nte.stillal hdlllinthu.si.., uf ... mall ruminants. About 72.6% 

of thellllakc mea..,Ule ...... uch u!-. medically treating the ... ick :.tninwh, 67.7o/r of them me he rbs and 

the rcmallllllg :r!.JC':i- usc drug ... sLich a.s Tctr'lInizolc and Albcnli.uolc .lIld they ciaime that the 

used "hug ..... 1111.1 herh ... arc all dlcui\'e. SI.7f7'c. lJ.7c;( ,llld 38.6(,( of the rc..,ponlicnt~ have 

expcnt.:nc\.'d that the young. the adult~ and both agc cah:gorie ... rc..,pcclI\,cl) suffer from GI 

hcIi11lntho" ... 

In aJdition. 80,61','(0 of the fc"'pondcllu. imJicatcli that GI hdmllltito<:.c ... often oceur during the rain)' 

':>C'I~lln \\Iuk 19 ... Vi: n.lll ... Hlcr It ~ ::J. dry and weI ..,cason problem Jnd onl) I I.e of them thlilk th..1t II 

I~ iJ dry "'CiJ'Ion rom.:ern. 86.7t::c and 13.3'1 of the ft!!<.pom..it!nd., ac~no\\Ic(jgt!d reccl\"ing advice on 

drug u .... tgc and hcrd hc.dlh managemcnt from fellow larmcr.., and para\,et ... rC'IpcclI"cly. 

xii 



1.0 Ii\TROD UCTlOI\ AND OIlJECT IVES 

Ethiopia b one of lh~ largc!:Il CQU llI r)' in. ca:.tcrn Africa po!:oscssing an '11"Ca of 1.1 28,176 sq. kill. 

The climate i~ dl\idl!d iOlo: 

<II TropICal zone.' wilh an <1nnualtcmpcratlllc of 27° C and 510 111m of rain per annum and i., 1830 

III above sea Ic\eJ. 

b) The subtropical lOlle wh ich include!:! mo:.! of the 11Ighland platcau i~ bc\\\ ccn 1830 and 2-1.40 

1Il Jbo\c :-.ca Il.!vd w(th <Il l average temperature of :n° C and about 11 1010 1525 nUll of rainfall 

per annum. 

c) The temperate L.OIlC b about 2+-l0 J.bo\'c sea le\el with rainfall of about 1270 and 1780 !TIm 

per annum. 

Ethiupli:l with it:-. grc.lt variation in c1imute Jnd !Upography po~::.csscs one of the largest li\'c\IOck 

popUlation in the \\orld Wllll:h i:-. managed by '>mall holder farmer" under cxten:-.\vc low IIlpUI 

traditional s)"tcm .lIld adjunct to crop production. The latest cc,timatc givc ... 31 11111110n callic. 2~ 

11111110n sheep. IS million goalS. more than 8 million equlI1cs and 59 1I1111ion poultry (ILeA, 

1993). In addition, the presence of.1Il e ... lIlllatcu 1.07 million head ... of camcb rank!-. the country 

3rd in Africa. Small 1U1Il1l1i.lIlts contribute about 30€)c of the total pupul<'ltion and generate .. bout 

8Y<;{ or l:'l"h incolllt.! for Ihe fanner.., (Cily ... ceh and Anderson. 1983). Tht.!y pro \'ide marc than 

30% of domestic mcat con:-.umption (Agycm.lIIg ci al.. 1985; ILeA. 1993 ) and generate cash 

incomc from e.\port or meal mainl~ LaS live .LIlimab <lnd .'lkin.'l. I knee all II1crca:-.e of ... mall 

rUllulli.UH production IS needed bOlh to mallliain self .'lufficlcnc) 111 UOIllC..,UC meat consumption 

and increa ... ing JcmamJ for c:\pon .... 

75% of Ethiopia\" 2-1 milliLlIl :-.hccp arc rai:-,cd In the highland:-. with ailltudt.! abo\'c 1500 III as!.. 

receiving more than 700 mill of annual rainfall .UllJ sustaining 92 l1- the human populallon. The 

re ... t :!5'c are rC<.IfI.!d in thc lowlands. GoalS are widely ubtributcd 111 all climatic L.one~ but \\ nh a 

high concentr.uiun in til'} 'IrC<lS. Thi:-. \.., bcc4.lu ... l' the} are \\ell il(Japtcd 10 hot and dry condnion", 

:.1Ild malllly (0 the j"in.:t that in dry zone ... there I ... le~", opponullIty for altcrnalJYe hmd use. Goat:-. 

can :-.urYlye 011 poor quality feed. reproduce in h<Jrsh eJl\ironmental conditions and thcy hm-c 

high reproduc(i\c pcrform~lnce and arc drought rc~i ... tancc (Ademosum. 1994). 



CallIe. ::.hccp. goat:, and camels arc the 1110"t important livestock ~pccies present in the arid and 

::.emi arid zonc!'! in Ethiopia and the duminant s pccit:~ being tht: goat. The~c animals are managcd 

by ",mall-holder nOllladic paslOrali!!!t:o. undcr an cx ten~ive low input \y~tcm. 

Inspitc of the huge !!!lllall ruminant popUlation in Ethiopia however. umiL:rdeveloped 

infra::.tracturc coupled with poor man,ilgCIl1Cnt practice!!!. low Ilutritional statu::. and di.scases 

con,:,iderably affect.s prOductivity. Th~ ,:,hare of hclmilHho!>i~ in this regard ha:; been anticipmed to 

tantamount the combined efrccb of other C"IU ::'C~ of ill-heath. Available fragmcllIclHcd 

information revealcd that infection due 10 Ilaelllonchuj COI1lUrlIIS. Fasciola hepatica. 

OI!SOph(/~()stOIlI/{III co/ulIIbillll1/1/1, TridlO.Hrullgylu.\ colllhrijurlllis. Dictyocaullls filaria arc 

rcspoll\ible for the prevailing marginal productivity rc::.ulting from morbidities and mortalities in 

~heep ami gO:1b 111 differcnt parts of th(; country (l3ckelc el oJ 1982 and Tckleye ef (1/ .. 1987). 

Ho\\cver, owing LO basic limit:1tiolls in scope and covcrage of most of the~c studies. a nation 

wide !->ound helminth control strategy II<.I~\ nOt yet been established. 

Thc h) pothe~i.\o> ..,ubJcl'1 to te ... t i~ I\mall ruminant hclminthobcs which arc an imponant problem in 

arid and "ellll arid rcgioll!-> of Ethiopia. The prindpal objective::. are therefore: 

'-I) To c!llablish the prev.denee of helminth!) lIli"ecting !)mall ruminants in eastern and ~ollthcrn 

driti ~lIld :-.CIllI and L.onC!I or Ethiopia. 

b) To determinc thl: ::.casonal dynamics and rcl:1tivc Importance ofhellllimh infection. 

C) To determinc the rcl.ltioll~hip bct\\('cll faecal egg output and intensity of infection (worm 

burden) in Infectcd subject~. 

d) To galll in\ight into the farming :-'Y':'11.!111 11\ uperation and to :-.tudy !lomc herd health, 

management and ::'0\:1:11 faclor!l thal may have some innucncc on the occurrcnce of 

ga:-.trOlntc::.tinal hdmintho::.es 

Apart from the prinCIple objecti .. c~. the slUdy will try to identtfy ri::.k factor!) a~sociatcd \\ ith the 

marketing "'ystclll Jnd helminth profile or the slaughtered animab from the place of origin to lhe 

abattoir. 



2.0 LITERATURE REV IEW 

2.1 IIIIJl ur1a1i1 gas troi ntes tinal hrl mi n th uscs (Trone), CI :1 1. , 1989) 

~.I.l G .. lslfoinlc:-.tll1al "'Irongylo,:,i~ 

It is catl~cd by g~l..,troin[e!'>tinal llc lll a todc :-.pccic\ in the Order Strongylidu and belong to the three 

main familic~. namely: Ancyloslomatidac. Strongyl idac. and Trichosl fongylidac. In these 

LUllliic!t the mu!:!! important ::,pccic!> are: 

Ancylo!'>LOm.lIluac: 1J1IIW;>,{UII1lI11l :.pp anti arc localised in the small intcsline~. 

Stfongylldac: OesopllllgO.HOJlllllll spp. The la rvae are found in tht! illtcstimll wall while the auults 

arc commensal in the large intestines. 

Tnchoslrongyliuac: include::. man)' genl!ra but the most important onc!-. arc four. namely: 

t) The genus. Huemul/(:lllIJ which is a haclllutophagou,:, parasite of the aboma:-.ulll. 

:!, The genus St!l1Illfutiirlls - par<lsitcs of the smallll1leMines, 

3) The gC'nu~ Couperia - para~itcs of the smull il1lc<.,tlncs, 

-I ) The genlls '/i-n'/w.HrtJlIK)'hl.\ - p;'.I['asite:. of the '>mall illtestll1c<" except for T axei that occurs 

both in the abOmi.hal mucosal of rUJllill~UHS <IIlJ gastric Illllcosa of mall) other animals. 

All the:-.e nelllJtoJ~!'. Jre 0\ JpJrous, Till: eggs an: elliptical with Ihm greyish shell and an internal 

Vitelline mt;mbraJ1c, The ,>ize or the eggs range bet\\ccn 55-100 ).1111 by 25-35 ).,lIn except in case 

ofncm<ltodirus egg:-. which arc 150-130 i-UI1 in knglh, 

2.1.1.! EpiJemiology 

GaslJ'Olntcstin.d :-.trongylosis is a cosmopolitan JIlfcc lion and occurs in marshy, muddy regIOn ... 

and wet pastures that arc common du ring the rainy .\leason. Its incidence increases under 

JIltC'll' .. i\c management conditions. All rumimmt,> can be afrected by ga.<-,trointcstinal strongylosis. 

The parasites are host specifIC and are rarely fOllnd 111 sub::'lIIUtC' hosts. Although wilt! ruminants 

such a!o, buffalo. girarfes and vanous allle l ope~ arc often smpt!clcd of bClIlg potential ~ou rces of 
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StfOngylida fo r dUJIlc::. tic ruminants, t ~ le para!)itc spec ies ·are different for dO ll1c::.tic and wild 

animal::. except in rare casc:-.. All Mrongylida species have a direct life cycle without an 

intcrllll.!diatc host. In all species larv<1e lip to LJ infec ti ve stage dcvc lop as free living larvae in the 

environmcnt. T he !) urvival pe ri od of the eggs and larvae in the soil depends on the tcmperatu re 

and I1LJI~lidil Y conditions. Under moderate condi ti on~ thi~ period does not exceed 2-3 months. 

Vcry long ::.urvival pe riod:-. arc observed ill larvae kept in vcry dry conditions. They appear dead 

and de::.icated. but rcvivt: when mobtclll!d. 

Penetration of larval.! into the host JIluy be by activ\.! or by pa~sivc way. Ncmatotles of the falllily 

Al1cylu.HUI/Ul.\/idae ( [JllllfJ.\lulIIlIl1I) pene trate actively through the sk ill. Thc lmvac migrate to the 

dige~tivc ::.ystclll through the heart and lungs. It occurs mainly in muddy and nOi in ve ry Wl.! t 

envi ronmcnt. In the S/rullgylidol.! and Trichwlrullgylidae inrection i~ p'-l~sivc with the ingestion 

of 3111 ~tage larvae prc:..c-1lI on gras:-. blaues in pastures. The pos~ibility of an oral infcction ha~ 

becn dClllonstmted for BUIlOSlO lllUIll ami thc po::.sibil ity or transcutaneous pcnclnll ion has been 

:-.l1o\\'n in ca:-.c of Olf.\oplwgv'\/UIIIIIIII. 

TnU1~t:utalleou" Illfcction ubvioll~ly involves larval migration. In ora l infection JllO~t species 

migr.Hc deep into the inte::.tinal 1l111co::.a. i'.iigratioJ1 i~ L1su~1I1y short and the brvae J"t!tUfIl into the 

IUlllcn ur the digc .. tive tract aftcr lIluilillg. Migration is very important in SOlllC :-.pccies since the 

parasite:::. arc Illo!)t pathogcnit· during this pcriod: cg. Jlac'11Ivl1c.:hw , Oe.\Op/wgollol1llllll and 

/JWWSIOII/I/II/ ~pp. Migration is al so important bccausc of h) pobiosi..,. It is a tcmporary cessation 

of development of I.lryac within thc inteMin.il 1lluco~a; eg. Cvuperia ~pp. Certain author!) believc 

that h'ypubio~is b abo the cau!)c of lIuLll/lar Ut!SOpllllgoslUIIlOSi.\ (nodulu:-.i::.). The l1lfcClion is 

characteri:-.cd by fo rmiJtion of reblivcly large nodulcs in the intestin'-ll lllucO"):l . Each llouule 

conwin an inhibited larva. 

In fe~ta(ion occur,> in muddy area~. in wet and l1l<lr:.hy pa~lUre~. At the end of the dry ~eason 

re::.idual inrection is negligible even in enu\:'l1lic area:). Arter on sct of r<lin~ egg!) shed by par'-lsite 

carriers start to develop and the infective LJ stage is reached aftcr 3·10 days depending on the 

temperature. When the dry sca..,on set:-. in, the an imals slowly clear Ihclll!)elv(:::. of their para~ite:-. 

except for (he intr.ullllCO!)al inhabited larval forms. By middle of the dry sca!'on most or Ihe 

ncmatodcs have disappeared '-IIlU only n:sidual pam:.itism rClnains. 



EI\ ourable factor:> in (he cpidcmiology of gaMroime:,(inal strongyle}, are uge. state of hcahh, feed 

qualit), gl.!ncti(· fa...:tor~ and herd managemcnt. Young animal}. a rl.! purticularly susceptible to 

parJ:>Hi"illl than .tdu lts which h,wc some degree of immuil ity lhat limits reinfection. Pregnancy. 

parturicllt dmj I'K't'lting female:> arc morc !\usceptible tlwn non-reproducing females. Under these 

cOllliltioll"i the rC')I\t.lnce of inuividuals is weakened and encourage!:- infection. Individual:. with 

.Icull.' .JIld chroilic dl!\eascs or old .m imab arc particularly Su\ccpti ble. 

In tl'op lGiI AfricJ .lI1imah • .Irc less n::s iM.II1CC wl1l; 11 pa:.turcs ,Ire sc .. lIlty espcci:d ly III the dry 

season tOverclH.I cl .. Ii .. 199~). The problem IS worsened when there i:.. no nutritional 

"'UpplclllclHatioll ( Knox and Steel. 1996). GCIll!tic f:K'lors may limit or favour parasite infection. 

Ccrtalll l lIlcs of sheep arc 1I10l'C resbwllI or morc suscept iblc LO a given parasitc lllUn others. 

SOIllC of the brecd) which arc fesi~tant to pura ... llic IIlfcctioliS .Ire thl! Red ~L.lasui. Florida r\illi\c 

.md 51. CrOIx :,hccp (BJ(...cr, 1995: Zajac. 1995). 

O\Cf\tucking ,lilt! jllOlongcd grazing i.!t hwmrul and encouragcs IIlfectlOll :-.ince the number of 

IIlrCCtl\ 'C l,u'\i.lC Illl·rca..,es \\llh higher 'lI1imal den.!tity on pa!)tu l ~ (Barger. 1996,. Several swdle, 

ha\c ",uggc!)ted th.1I JllIlll,ds With huelllvglobin t) pc AA (i IbAA) ~t rc morc resistance than type 

IIbAB. \dllch .Ire morc rcsi~tal1ce than JlbBB, to infec(Jon \\Jlh N ('olllorlUs (Allonb) and 

Urljuh.lrl. 1976: Altair and Dargic, 197 : KJ"s<.t1 c[ .d .. 1l)90). It Ita ... abo been re\ei\lcd that 

gClll!tically re:"l\tall(C :,hccp ha\'c higher lIumbc!' ... of lcucoC)tcs rdalive to lloll-reSiQ.1I11 

counterpart... (l'rc",.,oll cl al.. 1988 ), 

It 1-, cau.!tcd b} the pre..,em:e of Rhabdluda nCIl1<.1lOlk, lIf genu.., SlrUfJgyluid(!!>. III g<tllcrie ... 

CXGI\·.lIed 111 ghlildular epithelium and :,ubmucos" of the ... n1<11I Jlltc::.tinc..,. In nJminanh thc 

pJra,ltc I'" Slrollgy lo idt!.\ pllJ1illv~llJ_ It I~ a ",mall worm (5-6 Illln long .1IIt! 50-60 lliTI ill di~lIllctcr) 

and I... ciwrl.ll..:tai!'lcd by 'Iiter.llion of ;1 frl.!c-Ih II1g ..,cx.u..tl gCllcratioll and a para>:.itic 

p.lflhcllogcnctic generation. Certain species havc an endogcnou~ cycle and <Ire capable of 

developing from l!gg to adult within th~ host without a :-.tage in the ~xt~rn .d environlTlcn t. It i ... a 

common infection throughout the trop]cs and b more frequent in locations ncar the equator. 

Young ;.tl1imaJ... arc morl! sll",ccptib le while aUlIl", tkvclop a ccrtdlll degree of immunity. 
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Infection can occur either by iIlge~tion of colostrum and thc first milk immediately after 

pdrturitioll or through the skin in a humid or wei envi ronment. 'iuch :'IS wet and muddy 

enc1m.ur(:s, regions ~ubjcctto nooding and the edge::. of pool~ and backwaters. 

Clinical sillg~ include inte~tillal with slight or SCrlOUS uirrhoea. Depending on the degree of 

infection, age of the animal!-. and their condition. Cat .. uTh,,1 lesions arc observed in the intestines 

at <lutop::.y. The parasitcs arc unly vi!'>iblc with a magnifying gl~::. after scrapping the intc!!tinai 

Illllcu~a with a sc .. tpcl. 

Diagno~i.s is based on faecal CX<.Lllllll:.tlioll. The Strongyloides egg i5 characterbtic. It has a tlun 

~hell .md contain u mobik cmbryo. The egg hatches rapidly in faeces kept at room temperature 

,tnd a lar",1 can be seen moving freely withlll the faccalll1:l5 ..... 

Treatments \\ith all bCllzinlldalolc cOll1pound~ can be used quite effectivel) ag~lI1~t 

Strong~ !oide~. These indude albendazolc. fcnbcndazolc. fcnbcndazok . oxfcndJzolc. 

oxibendatole and thiabcnd<.lzole. Thi<ll.bclllJaL.olc is cOllilidcrcd as a specific trcatment for 

Strongyloidu!'>i~. Imid.tzothiazolc dcri\'athc::. ~uch ru. tetrambolc ,inti Icvamizolc arc likewise 

effectl\!.!. 

Prophyla,\i~ of Slrongylaidusi .... is rdJtcd to the IIhJre general problcm of farm hygicne. The 

young become l!lfcctcd while ~u('kling or a~ a n.::sult of unhygIenic contlitions in the cnclosures. 

Thc adult~ can b(' infected in the cnelo!-ture!'>, ncar or in raob \\here the) wallo\\' or drink. 

Anilll<t1 .... shoultl be ~I.!Pt in ck.m, dry. <.lInJ it pu:-.siblc. com:: rcte MrUClUre~ or cncJosurc~. Adult!! 

~holtld be kept a\\dy from puab ~IIlU wallows where they may bc infected. The\' !!houltl be 

prO\'lucd with drinking \\ ~lIcr in r:.ti~eJ. de;lll holes where mud call nOI co llect. 

2.1.3 Anopioccphaliumb 

It i~ cau..,cd by t:c~tO(Jc .... \\hich are large \\onn~ belunging to the family Anoplacephalidae. The 

most Important !-.pecics are l\fullie=io f!XPWlSll (1-5 III by 0.5-1.5 cm). Al'ilellillo Cel1lripllllc/clill 
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( !.5 III by 0.5 em). S,i/e.~i(/ globiplll1C:tW(./ ( 50 elll by 0.1- 0,3 em ) and ThysaJ/ie:ia o\'illa (1- 4111 

by 0.8- I em) 

Ailtbc~~ ce:.toues expel between 2 and 10 gfHvid ~cgmel1ts per day with the [;IeeC.,. Each o[ them 

contain cmbryonated egg:.. A :. inglc WUrtH can ~ hcd 15.000 lU "10.000 cgg~ per day. The C0l111110n 

charactcrbue of thc egg:. is that they always cOlllain a ~ ix -hookcd embryo. 

2. \.3.1 Epidcl1llUlogy 

Cc!-.todes of rUlllin.Ulls arc cosmopoli tan in Ji1)tribution cxcept Stil e::.ia and i.tvilCllina spec le~ 

which arc ui-ually found in warm dry rcgiom while iVloniczli:I ~peelcs have a morc uniform 

di~tributiol1. The ll10~1 frequellt hU!o.ts arc ~hccp c!.pccially lamb~. 

ecstadcs need an llllermcdiale host to cumplete their life cyclc. lrrcspecti\c of the pant!o.itc 

... pccic~ lht' Illtcnncdiale host i!-. always oribatid mites wh ich are almost microscopic arthropod!o. 

found .11 all latitude:.. The mites live on anu in hUl11u~ on the soil !o.urface. They prefer Jamp 

!o.hadcu arc ...... but somc SPCl' IC'I Jrc adaptcd III ury are~. During the day the) migrate vcnically 

tlepcmilng on [hc rc1atl\~ IltlllllUJlY and l~ll1pcraturc. They fceu on l1licro~cop i c plaills and 

organic tlehri'l like algae. lungl anu crullIbled fw.::cc'l. 

The 1I111es inge~t embryonated cc~touc egg ... while fccull1g on cxcreta of paru!;lll ... ed J"ulllin<ull!;. 

CCMOUC cggs call ... ur\'ivc for an c~ti/1l~ltcd periud of -1 Illonth!o. de(JCnding all the ciilllJtic 

cunditiom. A !\ Iuniczia egg rc.. ... i:--l~ uc!'>ication fur mon: thJn d fOrllllgill bUI die ... anC!" I ua~. 

In onbatid mil~ ..... 1 lar\al form c<llku c)"!'>ticcrcUiu tlC\Clllp!o. III 6-16 week .... Tlll~ InfeCII\C larval 

rOfm n.::m.um. viable throughout the liJe period of the mile which i~ around J -2 year .... In 

contaminated paMLlre, the Infeclion can pef!'>it for a long timc. 

RUmlll<tlll~ arc Illfectcd \dllie grazing where .1 mite carrying a cysticercoid b pre~enl. A mite is 

mo:--t likely 1O bl! 'iwallowed a~ it moves on the gra'ls blades in the morning or evening or during 

J'Ullp . cloudy \\calha. During wind. dry condition!;. cxcc!o. .. i\c heat OJ' pouring rain~ II bllrie~ 

lI!)elf. The infection i~ acquired at pi.lMlli"C. Permanent !o.tabkd ruminants are rarely infected. 
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2.1.3.1 C1iniL:al signs 

Clinic.1I !'Ilgn~ illl.:iwje;: digc!'Itivc L1i~on.lcrs :-uch as bloilting or allcrnation 01" diarrhoea and 

cUll!'ltipation. In young lambs con \' ubi vc~ di!'lonkr:-. and ~oll1elimcs death arc observed. The most 

important lesions arc those found where: the !'ocolcx of the worm i:-. attached to the dige~tj\,c tract 

wall. AI lilc:-.c point:-.. tile mucO:-'<L dcg<:llcralc~ or in the Ci.l!o,C of 5;. globipllllcrlllli. fibrou!'I and 

protruding yc::Jowi:-.h-whilc Iloduks whc'rc ~colice!'l arc deeply lodged. 

2.1.3.3 Diagnosi!'o 

Diagno",i.s is bU!'ocd on observation of grav id !<!cgmcllt!'l cxpcllcu with cxcr\,!(.I. Examination of 

faecc!'l I"or egg!'o i!<! only simpk in ca:-.c of -Ifullic:::ia, provided that gravid ~egll1cnt!'o were cxpclletl 

and ly!<!cu in the sample. 

2.1.3.-1 Cuntrul J11ca:"lIrl!!'o 

Animai'> bdng treated !)iluuld be kqH 111 an cnclll!'olirc i.I!oo lung <t!oo the worms arc being expelled to 

avoid ~prcaJillg vj.lblc cggs UII pa!)tlll\:~. J'.klal !).tlt!) includIng lin af!'lCnatc. lcad ar~cn~1te and 

coppcr :'\ulphatc arc u .... (!d (Q trCat \.:e:-.lOd(·!) JlI rU[\\ill:lI1t~. 

Niclo~alllidc i .... u!)cd in runn of wcttabk: powdcr anu b a urllg erfective against all 

Allop/ucep/w/itiae CIllU abu certain [n.::nl:ltude::. . It IS rccommcndeu that <lnimub be restricted to 

watcr fur 12 hour .... before treatment. 

Bc.::nzimidazoll! ucrivativc:. like cambcndnzulc i~ clTccti,c again:-.t Sli/('.~iCl , A\'irellillu. Thy.::.allie::ill 

and ,\Iollie::ia. It i~ cmbyonic in thc carly !'owgc .... of gCM.ttiol1. Othcr benzimidazole derivative .... 

used a .... ccsLOdicidcs arc fenbcndazulc. oxfendazolc. mcbcndazole and albcndazolc. Recently 

developed cC~LOdicide~ arc Rcsorantcl. Praziquantcl and Fcbantel. 

Drug prophylaxl .... shou ld be carefully org.miscd to limit the danger of parasitism while allowing 

immunity to develop. Accordi ng 10 studies carried QUI in Central Africa. Slilesiu and I Il'irelfillCl 

arc prescnt throughout thc year. while }\fonie=iu. which is the 1110st pathogenic, is abundant at the 
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end of the rainy !o.caSOil . TIlc population dccre'lscs towards lhc beginning of the dry season and 

<II most di::-.appear~ by the end of the ~eason. Premunition against Moniezia therefore disappears 

wllil!.: that of f\\ itellina and Stilc::-.ia pcr~i::-'b. 

The choicc of cc~todiciJc ~hould be guided by the two standard rcquircmcn!!o. of cO!o.t and 

~pectrum activity. An anthelmilltic .3hould be effective aga in!o. t A!ollie=ill. the most pathogenic 

cC!o.wue and If pos!o.iblc against Sfilt!:-.io and (lvifelll1lcl. 

Prophyla;..i~ through hygiene ~hould lheoretically rocll~ 0 11 conlroJllllg the intermediate ho~t~­

oribatid milc:,. 

2.1.3.5 Ilcpatlc "'lilc",io~i3 

I kpalic !)tdc~IO"'IS I.., a hdmilllho~l:' due to the prescm.:c of.tIl .Jllvplocephaluille cestode. Sfilesia 

/repafit:a in the bile dUl:t of rLlll1inant~,. It i~ c,\cJu!-.ively an African parasite that appears to 

originJte III certain i.lnti.!lopes. including the roan antelope. cobs. and \\ ater bllc~ . uui"-er.., and 

111~lInly bushbud,,!o.. Among the domc!)til..: ruminants shecp are the most frequent para.3itizcd. 

Anlll1ab .If\! infcctcd by ingc!o.ting uribalid l1litc~ whkh me the lI11ermcdiatc hOSl!<.. The !o.ympLOl1ls 

<.ire not \·cry obvious. Usu.llly there are 110 outward sign:, apiU"l from slight emaciation in heavy 

IIlfeclion.The llnplJrl .. lI1ce of thb ul:,casc b tilal the livcr of the infected animal h~ to be rejected 

at me.!t inspcction . Treatment is nut given as all cc ... todicidcs arc allllQ.l,t or cumplclel~ 

ineffective. 

~.I A Trichurosis 

RUl1llllJnb dho ... uffer from T,.idwrosi.L a helmil1tho",b-, due to the pn!!o.cncc and growth III the 

lurgc Intc:-.tincs <tIlLl CJecum of Enoplida IlCIIl:.tlOtiC'" of the f;JlIlily Triclmridae (whipworm!)) 

belongmg to genu~ Trh.:/lIIri.,. The 1110:,t lI11porlanl ones me T glohulo.m ~U1d T o\'is. They afC 

mediulll ~ilct.l \\Olms (3-7 elll ). with thc body de;Jriy dividcd into t\\O part~. the <lllterior being 

more !.Icnder ant.! longer thun the pusterior. The egg~ of these pamsllcs are luid uncmbryonateu. 
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The) have a thick brown :,hell with a pl ug at each pole. T he jn fccti\ e larva Ll re mai ns wi th in the 

egg unti l it is ingested by the d ifini te hos t. 

Clinical signs are :,ccn main ly in the you ng and appea r only in the C<l:-'C of scverc infection. These 

arc u:-.ually digestive troubles with d iarrhoc:.1 and general .':Ii gns incl ud ing emaciation. poor 

general condi tion and anaemia si nce Trichllri,\ arc hacmalOphagous. The observable lesions arc 

tllOse or "cverc chronic and occasionally hacillorrhagic typ hlitis and coliti :,. Diagno:-. is. is ba~ed 

on deteclion of the d1<lracten~lic Tric/llIri.' eggs in thc facces. 

Conlrollllca~UfC:': Treatment with Phth.lt lofync which is spcci lic to Trichu ri s i:-. not active Clgain:-.t 

otllcr nematodes. Other drug:-. are bcn.!imidazole compounds like fenbc ndalolc, oxfendazole. 

albendalolc and I11cbcndazole. ProphylaXIS uepcnds on general hygiene. In practice these 

mea!)UfC:-' arc t.lkcll lo prevent major helminth infections cven if the) may IlOt be taken 

~pccifically for TrichurOS1!). 

~ .1.5 Oxyuro."':' 

Oxyuro~b ill ~11lJ. 1I rumin~tlll:-' b cau\cd by an Oxyuritlac n~l1latode. Skljabillefll(l ovis. II i~ a 

jJ.lra:-;itc of the large intc'otine of \hl!cp dud may abo be found in goat .... S ol'i:> is 1101 vcry 

pathogclllc allu nOrl1l~IJl) c::.capc~ notic!.!. It i.., generally found 1I1 faccal cX<lllllllmiun or at 

autop~y. Gravid females arl.! ')ol1lctimcs cxpelkd in f<.lece~. 

2.1.6 Elscio lo,>i!> 

It i" OJ hcJlIlimhosb cau~ed by Fa~ciolilL1C trel11atoJcs of thl.! genus Fa.H.:io/tl (large flukc!) ) \\ hich 

migrale in the hepatic p.ucnchymu. amI e~tablbh and dcvelop in the bile duct. Fa::.ciola w'e fairly 

large hermaphrodite worms \\ ith a leaf shaped bod~ und a spiny cuticle. Two species arc 

t:au~atJ\e agenb of fasciolosis and these are Fasciu/a gigllllliclI and Fasciola heptllic:a. F 

gigclIlfic:a IS cxclusively tropical and measures 15-75 111m by 3- IJ 111111. F hepatica i::. found in 

temperate rea..., or high alti tude regions in ca!'.t Africa and measures about ~O-30 111m by 10 nUll. 

The two ~pecil:s are ha~matophagoU!;. Their eggs arc clliptifonn large with a thin shell 

10 



cOl1t:.linlllg u morul.lr Illa!- ... of cells surrounding the £ygolc. ·Thl!~e egg~ are operculate at one pole 

uml yellowish in colour. 

In Ethiopia the. ui .... tnbutioll o/" F.. Iteplllic:a i:-. reported to extend in arca., ~ilU.tted from 1800 

mcter ... and higher Jbovc :o.ca Icvel while thut of F giglll1lica i~ up to 1200 mcters above :-.ca leve l 

(Graber. 1978). It has .liso been shown that both species of Fasciola CO·CXisl in Ethiopi.l . 

The "'n"il iliterllledl~IIC ho ... t of both spccie:-. of Fa.\ciola are principally two. Thc~e arc LymJ/aea 

1/'1/1/(.:011110 which i:-. the intermediate host of F Iwpuric.·o and LY I/II/tlell IlCIftflemis which is the 

1Il1l.!nIICuiatc 110:-.1 ul F gi,l!,(ll1Iica (Grabl:r. 1978). L. II£I/a/(!mi.\ i:-. widely diM ribuled in lowlanu:-., 

liTigation canLlI :-. anti pocke[~ or w:.ltcr wit h vegetation. It i,!o, ~trl ct l y aquatic. It live::. on or Just 

unucr the surfacc of " .. lIe I' during the day. TllI ~ may makt.! them ,!o, ul.,ccptible LO surface ,praying 

with l11oJJu:..cide:-.. I .. Il"IIlIc{llUlu i~ usual ly eIH.:ountt:red in medium altltude~ and highland:,. The 

snalb arc u ~ Llall y fOllnd in ... mall ponds. bO<lrdcr of ~Iow moving rh·crr., and "hallow streams. 

2.2 Im jJor tallCl' uf g;b tru illl c::. lillal hd m inth :-, 

2.2.1 Glob.1 

The 1ll0~t serlou", problem affecting sheep :.Ind goal production wo rldwidc is. infection Wllh 

ga~troll1h:"ll1Ial ncmatode.,. Financial lo:-.sc", re lated 10 thc~c paras ltC' <Ire caused by l.k:creJhed 

pnxluclion. tn;atl1lcnt and proph)'laxi~ CO!o.h and mortal ity. An epidc11liologic.t1 ... lUuy carried out 

111 gO<lI\ anti ~hccp (Pugh. ef al. 1998,1 :,how\ that the primary dl,lgnor.,!:o. W,IS g;'lslrointcstin;.t1 

llemalOdc par~ilisl1l III 38l7c of sheep LInd 52,470 of the gOals. Thc) c\',t!uatcd the effectiveness 

or the pre\ iou ... cuntrol programmes .mtl ~al11c up with ncw \ tratcgic ckworll llng prog rammes 

which protlurcu the bc:,1 result .!.. They al ... o found that i.l \ ingk programille is u.!.u.tlly not 

cffccti\c. 

GastrointcstJnJI nematouc in fection decrea~cd goal prouucl!vilY 111 j\!orrocan "'C1lll arid region, 

(l3errag and C.lbJrct. 1998). Ncmatode ~pecic ... foullu in naturall y infcc ted herd of gOals indudt: 

Te/m/o/',wgiu. llctelllollc!IU.\. 1i-icJlO.\froIlYoylus. i\'e/l/owdiruJ. TricJllfri.\. Oe.wp/wgO.HOI1lIlI11 alld 

(·llUherriu. 
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In Saud Arabia an investigation waS carri cd out to investigatc the preva lence of gaslro il1t('stinal 

ncmatoLlc~ in auult goal~ (Alyousif, 1997). A total of seven differe nt species of nematodes werc 

idcntified: Trichllris Ol'is, Nelllalo£iirliS sp£IIhiger, TricJwslrollgyfw probofurus. Ilaemv' :/llls 

COlllOrlw. Came/w/r(mgyllis mellflilaflls. Oe.\opltagO.llOlIIll111 cululI/biwlll/lI (llld I\/arslw//agia 

IIIw·" I/(//li. 

Ga.':llroinlC~linal nematode infections depend 011 age . .':I latc of hea lth. season and brced, An 

epidemiological s tudy of ovinc G IN infcclio n wa~ carried o ut in ~em i arid zone of Rajasthan. 

Lndia (Singh el ai, 1997), 11 revealcd thai you ng s heep harboured more worlll ~ than did aLlults. 

Crm:-.bred ~hecp had mon.: l-!aemullchll j COI/fu rt/ IS amI native sheep morc Trichostrongylus axei, 

/I COlllortus and Stl'OlIgyloide,\ papil/uslis were present throughout the year. 7i'icJWS/I'Ollgyllls 

~pecie~ were pre~ent during the pre-Illunsoon period and OesophagoslVlIlulII columbialllllll 

dunng ~um1l1er and t1lon~oon. A ~ illliJ ar study wa:.. conduclcu to evaluate the importance of 

<;ca~onatity and intensity or infection in '1hecp and goats l Beriajaya el £II. 1997). It wa ... concludell 

th,u inten~ity of exposure of both sheep and goal:-. to J-/. CU/IIOI'f/fS, Tric/W,HI'()1/gylus axei and 

('/luperia ,'urticei \\i.I:" ~imilar through ollt the yC~Ir. but availability of infective larvae of T 

t:o/llbr{jurlllij W~IS higher during the dry than the \\ct :-.ea~on and vice vcr ... a for 0 CVllllllbiwI/{II/, 

Sheep had higher burdens of r culub/'i{fJ/,lIIis than goats but simi lar number.;; or other 'ipecies. 

IL 11<1'1 been found Ihm GIN infection rales were innucnccd by age. the presence of coccidia. the 

location of the farm and the type or thc waleI' ~ou rcc used (l\l baria er lIl. 1995), For ~heep 

without coccidia. Ihe nematode infection rate dccrcilsed with age. In '1hecp wit h coccidia the 

nematode infectIOn rate Illcrcascd \\ ith age. 

The risk or p;'lra~i te inrc~tatlon has bCCll YU<lnlified by 5imu iatlon models which inclm.lc fuctors 

~uch a~ ~ea.SOIl, irrigation, harbace{}us biolll<J~s on paMure~ <Ind pal->Iurc management. The main 

ractor~ in GIS population variation are therefore environmcnt. season, pasturc m~tIlageJ11cn l and 

;,liso age of animals, The main sources o f variatiun iu para~ite infe.':ltation ri:-.k arc reluted to water 

and to h05t re:-.istance (Aumont el al. 1996 ). 

2.2,2 The EthIopian '1ilLlation 

In Ethlupia. counlI'Y·\',iidc :-.uncys ulldertaken ill the m'ca of ga~trointc ... tillai hell11illtho~e!o, 

IIldicatc that the prcvuiencc ratcs in diffcrem P<Jrts of the country arc as follow:..: In Gonder it is 
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90.43"1r (Gebro)'cslI', 1986). Ogadcn· 8.0.6% (Solomon, 1987). Bale· n.33% (Tesfalelll, 1989). 

E:t!)ICn Shew:!- 8~.2:2% (Mclkamu, 1991 ), Wolaita Souo- 80% (Dercgc. 1992). Asella- 85.97% 

(Yo~ef. 1993). Kombolcha- 91.-1-3% (Gcncne. 199-1-), and in Dehre Berhan- 79.09% (Achcncf. 

1~97). 

Fe\\ ~lUdies were carried out La define the prevalence rates done on cestode infections of ,)l11all 

fUJ1lin:.mts in Ethiopia. Monie::ill prcvakncc ral~ recorded indudc 57% in Addis ababa (Bdclc 

el al. 199:2).17.7% ill Gonder (Gcbrcyesus. 1986).26.32% in Bale (Tcsfulclll.1989). 29.76% in 

Eastern Shc\\a (i'-klkalllu. 1':191 ). 3U% in Wolalla SuJa ( Dl.!rcgc.IYY1 ) .1t).7(,r:~ in A:-,L'ila ( YaseL 

1993). 12% in Wallo (Elagcgnahu. 1992) and 1:1.56% ill Gombolcha (Genenc. (994). Avilcllina 

prevalence ratc!-' include 6.81% in Gonder (Gcbreye~u!o. , 1986), 7.8% in Bate (Te!o.fulcm,1989). 

9.52% 111 Ea.-,tcrn Shewa Uvkl~uI11u. 1991),20% in Wolaita Soda (Dcregc. (992 ).9.52% in 

Asella (Yoser. 1993) .• lIld 19.35% in Gombolcha (Gcnenc. 199-1-). 

2.3 Uiagnosis 

DlUgno~i:.. of gastroinlc:..tin.ti pur;J:;itic infection" sul l depends he;Jvity 011 para!'lLlOlogical finding~ 

!'luch tL!'l detecting egg:.. and/or para.'.ile!'l in faccal !'l<illlple!'l ( Kimberling, 1988; Smith, 199-1-). 

Although these 1("1,, II" sut..:ce!'l!'lful. provide unequivocal evidence of infection. they are limited 

c!'lpecially \\ ilcil upphed to 10\\ kvel infections \\ here the para.'dlc occur:.. III deeper li~sue!o. 

(Smith. 199-1-). LJboratory liL .lgnosis of faecal cxalllin~Hiun is an important JmgnoMic proceJurc 

for G1 ... trongylmi!'l. Ob..,cr\·alion of nematode cggs j:-, not enough to conllrm a diagno!'l.is . It i~ the 

lju<lnllly of egg .. Ih.lt uetcnnlllc the diagJlosi~ and su a quantLtati\c faecal examination b 

requm::u. One can da:; ... if) the severil)' of infection a. ... light. muderate and ~c\'cre depending on 

the IlUlllbc.r of I.:gg!'l .... pecit: ... of parasite ~tJld :..pccics of an imal considered (Trolle), el al .. 1989). 

Though not widely employed in para:-.itology. a number of ~eru1ogi ci:ll teChniques are available 

for uiagnosi:; o f parasitic infections such as Inuircct Fluorc:.ccnt Alllibody \('st (lFAT), Enzyme 

Linked Iml11unosorbcnt Assay (ELISA). Complement Fixation Te~t (CIT) ~Uld olher~ 

(Kaufmann . 1996). AllIigcn dctection i~ much morc effecti\'e than the cla!o,sical copro:'COplC 

cxamlOation for LI enables us to detect infection to immature ronn!'l or helminths. Some slUdics 

have been done on the l ... o lation of Fl.l5ciola gigantica specific antigens ( 17k.Da ~Uld 69kDa 
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polypeptide amigcn:o.) and their u~c in thc !\e rodiagJlo~b of .ra~ciolosi s in ~hccp by detectio n uf 

eircuhning anligen\ (Guobadja and Fagbcmi. 1997). An improved haemagglutinalion (HA) lest 

u.!.ing the purified !\pcci fi c ~ antigen of Fa:-.c io la hepatica ha~ been evaluated with respect to it,!, 

potCllliill u:.c in thc Ji"gnu~l!\ of caprinc fa:-ciolu!-oi!- (Lcvleux, e! aI., 1994). 

T he beM L'onlirnHltor) method of hclmilllh infccl io ll!'l is postlllortem diagnosis with detectio n and 

identification or pJra:-.ilc a~ tite scverilY o f the lesions give accu rate info rm mion o n di'!'case 

incidence (Troncy el al .. 1989). 

2A Tr(.~ alm (' nl amI C Olllro l Strategies 

The mOM cffCL:UVC control ~u"llegic:-. fur helmintlh. u~lI1g anthclmlnlics. arc u!\ually those based 

on the epH.lemiology of the pa ra~ite'!'. wilh the treatment,!, being de<.igncd to reduce both pasture 

cont~u11ln .. tliun J.nd hosl lllfcclion (Brun ... don. [9S0). Improper limjng of lreatmcnts and incornxt 

'!'elccllon of anthelmimic::. ~re nol only Ie!.::. cffecu\e in controlling the para~ite~. but are al.~o 

cO.!.tly and potentli.dly harmful by selecting fur .lI1lhclmintic rC:-'I~!ancc (i\ lichel. el al.. 983: 

Waller. 1993,. Regular trealmcnh are. however. rarely dpphed by livestOck owner:, because of 

the high co'!'! of anthclmimics. Too frequent usc. of anthelmintics b abo likeJ) to select heavily 

for worm:-.thilt Je\clop rc .... istancl: to the aOlheimilllic<., used (\VaJler. J987 ). 

Strmeglc control of /·laell/(JIIc1w.\ and other nell1alode~ in :-.heep u')ing closallleL a long-acting 

narrow-spectrum ~;J,liC) lanilide anthelnllnlic~ agall1!o.t blood-sucking nematode .... . in combination 

with broad-~pectrull1 <llllhclmintll;!o.. hd~ slIcccs')fully been cVilluated in Europe (T aylor. el (II.. 

[991). C1o::.anlcl Jbo pl.l)" a pivotJtI role in the Wormkill strategic contro l progr~unmc, 

implemeted wllh succcs~ III the tablcidnds of AU~lralii.l (0 3:-.h. 19h6: Oa::.h and Walkr. 19 7: 

Rolfe, el vI. 1990: \Valler. 1993). H,lil. el al (1981) reported lilat;) s ingle oral dose of closantel 

at JO mgt kg body \\'clgh! provideu all11o ... t complete protcclion (99.4%) against reinfection of 

\hecp with If CCJf/ lorI lI.\ al 30 uay~ after drug adll11111~LratiOn uno ~lIb~lUnu.d protection (6:2.8%) 

al 60 di.lY~. 

The effect of anthelmintic treatments i!> ll1unifestcd in many way:;;. "lIch as enhanced growth rate. 

reproductive perfomance and wool production. The effect could occur through an aiIerallon in 
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tile onset. IIl<1gniwuc ~nd duration o f the availabil it y of infec tivc larvae on pa!-.lll re, a phenomcna 

that de-tenm ile the worm burden (Darvil, clal .. 1978). rvlaing i, ef lIf.. ( 1997) abo found ou t th~t 

slr:!legic conlrol programJllc~ ba~cd on (,he usc o f closanlcl and albcndazolc can provide e ffective 

cOlltrol of gi.l<,truiIltc~tillal nematode infec tions in ~ hecp. T reatments wil h albendazole once or 

twice Ju ring the dry ~ca1o.on and wilh albendazolc and closantei during the wei seasons resultcd 

in reduced number'! of larvae on the P,llsture and lower level!'> o f infection in the lambs. which 

thcn rc~ultcu in higher wcight g'lins. wool production, pev. and ~erUJll .1Ibulll in unu protein 

concent ration~. comp<lrcd 10 lamb.'! lilat remained untreated. 

Gatongi (1995) ...,I!uwcd that treatmcnt of ..., hCllP <lilt! goat~ with iVCflllcctin at thc end of dry 

:-.ea~oll in Ni.l i va~ha. a :-.emi arid region of Kenya. reduced paSlurc infec tiv ity during the 

l-ub:-,cql1cnt wct ~ea.'!ons and improved nuck performance. However, anthelmintic treatment when 

pm'<ll-itcs have a low rcfugium, ~uch a~ during a dry ... ea~OIl, i~ thought LO increase the ~elcc li on 

pre...,~urc for anthelmintIc fe ... i!-.tallce (Pndwrd. el 01 .. 1980: Donald. 198.1: t\ larti n. ('/ 01 .. I 98-' ). 

Although appcaring 10 uffer cffcl.:tivc cOlltroi or IH!l1latuJ!.:'I, 'llllheilllintic treatment ill1l1lcdliHcly 

beJare the raill} .-.ea.-.on lll,-ly thc rcforc not be an appropnate !-.trHlcgy. It woult! proba.bly be beller 

to glvc a combined clostllllcl ami a broad-... pcctfulll anthelmintIC Ircallnent 2-3 weeks after the 

onset of the rainy ... ea~ol1 ~Uld a broau-sp.;:ctrull1 anthe lmintic treatment at the beginning of the dry 

<'ca:-.ol1. 

Brun...,don ! 19~m) bro.uJened the concept o f intcrgrated I.:omrol 10 include three interrciated 

..Lppro<tchc<,; gritL.ing IlwnagcmClll. u .... c of anthell1l1nlic~ and enhancement of nalllral or 

artificially-induced imlllunity. He indicated that the llIost cffecti\"e conlrol is po~sible only 

through complete integration of all three faceh anti a full ullder!-.tatH..iing of the epidemiology of 

infections. Avulbbili t) of safe pilswfe at appropriate times for <;mceplible animal.:. \\;.l~ li~[ed as 

:.tn e~)entiai requiremcnt of intergratcd cOlllro l. 

BJrger (1993) ('mpha~ised un the minxi1lal use of mo.'!t cffective anlhciminlic, intcrgration of 

chemotherap) \vuh gnlLing management. avoidance of uIH.lerdosing. annual fot<ltion of 
'--

,-Ullhelmintic d:'bse:-.. the importance of adequate Ilutrilion. moni loring of f'lccal egg COllnts and 

treatment cfficacy <Ind. above all. trying 10 convince farmers that broad-spcl.:tfUl11 anlhelmintics 

are d valuable and extremely limited resource that should nOI be :-.quandered by irrc5.ponsible u~e. 
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There is overwhclming evidence thm geneti c vari<ltion can be exploi tcd lO increase resistance or 

!)heep pupulat ions to paras itic nematodes. Of the novel approachcs to wo rlll control which are 

currently undcr consideration. breed in g for re~ i sl:lI1ee (G ray and Gill. 1993). nut ritional 

~Upp[CJlIClllatiull (Knox anl! Steel. 1996) and improved graz ing management (Barge r, 1990) offer 

immc.dialC pro~pect~ of applicat ion in the grazing ::.hcep indus tries to complemcnt the strategic 

usc of anthelmintics. Thc Red l\laasai t Hake r, 1995), Frorida Native and SI. Croix (Zajac, 1995) 

shecp have been the subject of i.I numbcr of sllldie!-J which have indicated that knowledge or the 

breed alone can have predictive value for resisw.nce to panl!)itic infection. 

It i ... unlikely that breeding alone will bc Llsed for worm control and therefore the in te raction 

bctween genetic anti nutritional approaches a lso deserves allention. Improved nutrition has 

rt!peatetlly becn ~hown to int.:reasc resbtancc to nematude infection in !-ihecp (Coop. (fIlii., 1995). 

Apart from nutrition, interaction of genetic I\.~. s i ~tam;e with vaccination also needs attention 

although there i:-. currently no vaccine available fo r the ncm;.uode parm,ites of the gastroi ntestinal 

tract of ruminant s despite e~.(en1'live re~carch. Early allempts roclised 011 thc u ... e of radiation­

attclluated v:tccine~ follO\\ ing the SllCCC~,~ or the cOl11m~:('ial vaccine against lungworm in callie 

(Taylor. 1(79). The~e i.tticmpt.s wcre abandollcuillainly on thc ba.sl!) that young .. heep \\cre not 

responsive to vaccilliliiull, One Ollll'O llle of breeding for increased re~istHncc 1ll:IY be 10 reduce 

the age of on~et of rc~pon~i\'cne!)~ to vuct.:in.nion lColdil.l, el al. . 1996). Fur 1-"lelllollcI1ll~. data 

from papcrs pUblbhcd from [959 to 1984 sugge::,t a threshold 1'01' effectivc vaccination is around 

6 montih and Gray ('/ al .. ( 1992) ... howed that one genotype sdectcd 1'01' high le\'el or rcsi~tancc 

\\,a .... [ble 10 develop .tlmm.t complcll:: re .... i::.lillll:C to incoming larvae a~ early a5. 5 munths. 

2.5 Factors iuflucucing the num be r or parasite cggs ruuml in f:H' l'es 

The factors which ha\'c an innucnce on the number of parasitc eggs in the faecc~ arc: the number 

of adult para.sitt:s e~labli.shcu in the grl'~troilltcstinal trac t. level of immunity. age of the host. 

specie ... of para.sitc, ~tagc o r infection .1I1d parturition (lianscn anti Perry, 1994). 

One way of regul<lting egg produclioll i,l, the wurm length tl1at is there i.'l .. 1 pusitive correlatioll 

. bctween the mC'1Il femalc worm length and the mean numbcr of eggs per fcm;..tlc. This implic~ 
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Ihal worm h.: nglh and the Ilumba of egg:, per female worlll -il rc both Illca~u rc~ of worm fecundity 

urcgg\ in the raecc~ (S le~11' 1ft 01 .. 1995). 

A phellomenun which incrca!olc:-' tht,; Ilumber of ncmalUdc cgg:-. in the faeces is termed i.L'i 

pcnparturicnl ri~e or ~pring rise in faecal egg count (Soul ... by. IlJS6). T he etiology of Ih i!ol 

phellomcnon ~CCIl1~ to rC~lI h fro m a tClllJ10mry rc laxmioll in im munity as~oci atcd with changes in 

the cm:uiatlllg Ic\'ch. of la{;togcnic hormone. prolactin. The pos:-. iblc :-.ourcc of ::.pring rise arc: 

maturallOIl of 1.lrvHc .Irrc~tcu due to host imllluni ty. an im:rca:-.ed e!oltab li shmcnt of infection 

<lcqum,xl frolll the p.l ... ture:-. and an im.:rea::.cd fecu ndi ty of cx i:-.ting adult worm population 

(Ur4uh"n cl al.,J9~2,. 

The pcnparturiCll1 rdax<ltion of resi!-ti.mcc rc~ul l~ III the da m 'flo lIlability 10 expel adult WOI'I11:-'. A~ 

.1 rc .. uh there I'> ,>ub ... clJueni ri:-.c in faecal egg count which ICeld" to ~aiou~ pa:,turc cont'lI11jnalion 

CF!dn"cn .lI1d Perry, 199-1). 

2.6 Fal' turs ;Iffccti ng the ~ i£c of gi.l~ lruin t es tilwl helminth illfl'Cliun~ 

The factO!'\, thai .lffcClthc "Ize ofGI helminth 11lrcctJOIl~ arc a~ rollo\\"~: 

ill The number of infcclJ\c Iarv"c (L3) inge .. ted by the hO~1 \\hich III tum is influenced by 

clim~ltc . the ~lInount of protection of larvae provided by vcgcti.llion. the live~lOck dcn::.ity and 

the grilzing pah:!fI1 of the ru rn in<Il1l~ pre~cnl. 

bJ The rate 1.11 which ,I{'quircd rcsbtanct: dc\'clop~ 111 the hOM which I'> influcn{;cd by spccie~ of 

the pam"it\"! ami 110 ... 1. genetic fuctor~. nutrition ami phY"lological \tn.!~ ... . 

c) The II1tnn~ic muhipllcation rates of 'he ,"pecie~ of para~itc~ pn.!"cnl which arc controlled by 

the fcclindit). prepatent period. ami envirollmcllIal developmell t il.IlLI the survi\ <II rates or 

thc,>e 'lpeclc ... . Olher facton. are managelllclll particularly gf<IZlIlg pattern" and also the lI!.C of 

;IIHhclmllltic~, IIlcluding the timing and frcqucnc~ of .uJlluniqralion t i-Ian<;cn and Perry, 

19Y-IJ, 

2. 7 Inll11ullity 10 1I l' lIIatOlJr in fec tiulls 

Immunity to Ih':I1l.!\oLle infection i~ appurently concerned in the control or the purusi le populatiun 

~lIld inhibiLion of parasite growth (Nobre. 1982). Para~ite~ will prc:-.clll LO their hosl with a \cry 

.Irray of potcIltia1 <IlllJgClb to which a variety or immune rc"poll'lC~ may be matlc. 1\ lany of the~e 
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re:-.pon~es will play no pan in protectivc immunity because- they will be direc ted again~t targcls 

that arc irrelevant to the continued ~urvi val of the parasites The immune rc~ponscs that can 

provide protection agains\ a given para:-.i tc are determined by the type of para~ite concerned and 

it .... location in the body of the ho~t (S mith. 1994). 

The prc .... cnc!.! of panl .... i tc!-, .Ule.l thcir met'lbolite~ st imulate the ho:--t to react by producing <lIlligcns. 

Variou~ immunoglobu lin das~c .... of antibody occur during infection. Immunoglobulin A ( lgA) 

:InlJbodics af!.! detectable carly in infection ,md IgE antibodies accumulate at the intestinal 

lllllcosal .... urra~'e. being tran"poncd thcr,e by l11a!)L ce ll s. An ex ponenti.ll increase in mast eelb 

may occlIr in the intestinal l11uCO .... a and l.he .... e through sell:-,i l i~,Jtion by .... peeifie IgE anti body and 

",ub~cqllcnt reaction or vCJ.'loCJctive amines upon <:ontaet v. ith para~itc antigen, play an important 

role in the elimination of a parasite burden (Noble, 1982; Soul~by, 1986). 
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3.U ~ I ATE RIA LS ANI) ~ I ETIIOI)S 

3.1 S tudy d esign 

3.1. J Studyarc'-l 

The pre!:tcnl MUUY \\ a.. .... ba ... ctl at Dcbn:. Zeil Export Abattoir where a signi ficant number of !-.hecp 

and gouh .Ire ~1'lughtcrcd for CXpOrilO the ,\!luli le Ea!:tl (ArJb cQlIntric!-.). Dcbrc Zeit l!'t located-l5 

km ~oulh of Addi:-. Ab'lba and Ite!> at :til altitude of 1800 111 above ~ca level. The origin of thc!>c 

anllllah I!\ from the Ci.l!-.tcrn JIlU ..,outhcl n !:tcmi arid regioll' of Elhlopia These region!'> are: Ea!:tl 

Shewa. Afar, Harragic and SOllthern SiJalllo. AW<l!:th 7- Kilo. ;j .. cmi arid dbtrict in Af'.lr region. 

\\ a!oo \cleclCd for ilumin iqrallon of the farmcr:-. quc~tionllain::: ilnd furthe r ... alllpling. In .ill these 

:,tudy area ... lht! dl) '.IllJ wet ...,cason..., cxtcilu from J.tIlu,uy to April <llld from ~lay to August. 

rc':.pcclivcly. The meteorological data frulll the ... tudy areas for the duration of "tuely were 

complied for ,m.d)"is (Annc:\ 5). 

3 1.~ Stud) population 

The number of ~hccp anLi gOHb ~ 1 ;'lUghH!red at the ubi.lttoir r:.tIlge~ from 500 to 1.000 per 

:-.Iaughter. Sl;.tughtcr ... Wl!re donI! .. II a rate uf tWice per week .IIlLl Jl1a1e ;.1111111.11:-. unly. The ag..: of 

these dl1ll1lab range . .., between I dull -t year.., tlnd thl! Illajorlty being bCl\\ccn I ,JIlLl 1'2 ~cJr~ uiLl. 

Frol11 January to AlIgll ... L 1999. ~50 ..,heep ::tIlLl goat..., were ~umpleLl 180 "hc~p <lnd 170 goah). Out 

o f 250.210 allima.h. we re sampled at Debrc Zeit export Abattoir aml .. W were :-.alllpled from 

Awu ... h 7- Kilo. a <.,cmi and di..,tnci in Afar region. The iI"cmge ... ample ... Ile wa"'lhu~. OJbolit 

animal ... pCI' wcek(TabJe la.b). 

Tht.:: blad.he<ld Ogadcn ,tIld the f.tI-talied Adal arc the predominant "heep breed ... con ... idcrcu in 

tll1~ ..,tudj. A':J fur the goat& the name of the breed or type depend.., on the place of origin (Afar 

goat. Ogatlcn goaL Borena goat. etc. j, 
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Tablc lao The number of ~hecp <lnd goat~ :-.mllpk":d frolll January 10 AlIgll ~l. 1999. 

i\ l o lllhs Shl'''1l GO:IIS Tulal 
Janui.ln 10 0 10 
Februarv 20 20 40 
i\ larch 10 20 30 
April 0 20 20 
Mav 10 20 30 
June 0 40 40 
July 10 30 40 
Au"u<.,1 20 20 40 

-:-1' 1 Nil 17U 25U li la 

T'lblt.:: I b. Number of :-.hcep and goals ~amplcd 011 Debre Zeil Export Aballoir 
'lIId in A\\"l~h ' I .... emi arid di .... trict III Ahr Reoion • .. , . . , 

Plal'e of sallllJ l il1~ Shcep GO;lts Tolal 
Dehre Zeit Abattoir 50 160 210 
Aw:\:-.h 7- Kilo 30 10 40 

3.1.3 j\ll'lhot!s 

Sampling: The work involved random collection and examination for parasites of 250 

g.l .... trointcstinal tr;'lcts (abomasum. small and large intestines) and liver. Faecul :-.ampies from the 

reclUm of each sampled allllllal was made for copro~cop ic examlilatioll cmploying the modified 

.\Ic~I""'lcr Illcthuu. 

3. J .3. J ;"lcj\,laster method 

3g of faeces are \ .... c lgheu anu if fucces ure ui.trrhocil· 3 lea spoonfub arc enough. The faeee" arc 

broken up thoroughly in4:! mltap \\ilter. The mixture is poureu through a line mesh s ieve wilh 

i.tpcrture 250 ~111. The lihrate is collecllx.I . agitated anu lilled in le;.,t tubes for ceillrifugmioll at 

2.000 r.p.m. for ~ Illinule~. The ~upcfll;J.ti.lnt b di'lcimlcd Hnd i~ rephl,cd by " .. uuratcd salt "olution 

to the pre\'iou~ h~\el. Stir the ~u!-'pcn.5.ion well in order to obtain a completely homogenou:, 

di:.,tribution or the eggs. U:,ing ;J. pa~teur pipette the cumpartment'> of Ihe counting chamber:, arc 

filled without interruption. We make ::,Ui"C th"lt there are no bubble:-. in the compartments. Afler a 
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k\\ I1llllute:-. the egg .... nom LO the cover !'lidc,!) am.! rcaliy 10 b~ ~ounlcd. If one eh.uuber 1 .... 

C\.UlllIlCd \\c multiply thc numbcrof egg~ under OIlC etched urea by 100 Jlld If two chamber"! are 

cuullll!d \\c multiply by 100 (Urquhard ct aJ..llJ87). 

Cdcul.ulon of the .Ulluunt egg ... III I g facee .... ( cpg) : It i ... obtained by Illultiplying wilh lhe 

dllullon coelf1~lcnt a:-.: epg = S 100 

3.1.3.~ Po~t mortclll proccdllrc~ to detcrmine the \\Oflll burden 

ImJ1h!dl<llciy after ... L.IlIghtef the \lsccra \\ a:-. removed JIlLI different gut ... egmenh ligated to 

prevent tral1'.fer uf the I.:ontent from unc ... ide to the other ["ch "l.'gmcnL was CUI off o.tIll.! 

,eparatcly eX~ll11tned. The abomasum W<l\ opcnetl alung the greatcr curv.Hure and the content .... 

colh:CICd 111 .1 bowl. The ilboma. ... ul1l wall l!<t \\ ,l ... hctl thoruughly untlef it ... Iream of water frum a 

t.lp. The IllUCOU\ membr'Ule being careful!) ruhbed With finger .. tu rClllo ... e Jlly worlll~ .u..lhenng 

10 It ,md the wJ .... hing~ bemg caughl ill Ihe ... allle bo\\ 1 .I ... the abum ...... ulll content"!. Thl! contl!llb of 

till: buwl arc pOllrcJ a little .II J Ilille on J win: 1l1l:~h ,crcen "illl an 'Iperture of 250 J.11ll \\ hll:h 

thcn I, \\u:-.hed wllh a ,tre<l1l1 of water rrom a rubber lube aHJched to the tap until no more 

l:olorcd matter ur food panidc~ pa~!ot through. Whcn .tll materi.l! 11.1 ... ~e-Il "rcelled dnd w.I'lhell 

III 1111:-' \\a)' the ,crcell 1'1 lIl\cned over a trough .IIlJ b) a mean, uf J ... tream water the loou 

material and WUfIlh colhxteu on lhe ,c-reell arc w.l'Ihed inlo It. Small qLJanlltic~ are placell In .. 

gl'l!<t ... IXtri di~h ha\lI1g parallcl line, markctl all II 5 llllll apart. diluted \\ IIh water and the wmm ... 

l:ounletlunJer a dl ...... ecung mil'ro .... cope. 

The ,l1lallllllc .. lJlll' I' run lllT the mesentery and 11:-. conlent... removed by ura\\ mg 1.5-2 III length, 

through finger .... \\ .Her i, no\\ run through the .... eparate length ... by Imcrtmg a rubber tube 

i.llt.1ChcJ to the I.tp II1l0 (:me end. The \\ a..,hing!ot .Ire audcd to the con lent ... alld ddl \\ IIh J:-. 

llc!'.cnbcd dt:k:n e for the abOIllJ!)UIll conlelll"!. Thl' IJrge mtc'Itlne I!'! delt JO Ihe :'i.lme Wi.l). 

For ea..,~ worlll COUlltlllg. :!·3 1111 Iodine ... olullun I'" .tddctl to :mo ml "'J.mple ... La ""i.lin the pard,nc!<t 

Jud 2·] 1111 Sodiulll thlo .. ulphate solution 10 dccolollm.c dcbri .... S .. unp)e\ an: examined for the 

pn: .... eIKc of para:-.He ... u'lIlg J Mereo ... copic Illicro ..... copc (* 10 ohJcctl\'CI. The) were identified ,lIld 

counted a:o. male ;llld fcmale ( Urquhart C"t al.. 1987). 
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3.1.3.3 Examination of Ii \ er for the presence uf Fmciula 

Th~ !i\er is rClllo\'ed froll1 the Ci.lfc a~!<. . The gall b ladder is removed and transfercd to a bowl Cui 

opcn. Thc liver I:" cut into !-l li cc!:I I em thick and thc!)c arc squeezed and thoroughly wa:-.hcd. An) 

fluh.es. ~een .. Idhcring to the liver arc dCI:.lt:hcd wilh fo rceps. The :-.q llccl.ing and washing i:-. 

repeated and the piece:.. of liver arc di.,cafded. The washing:.. arc pa~ ... cd through a \\ ire lllcl,h 

.,crecil with all .lpCnUfl! of ~50 fllll and nUh.t: :.. which afC retained by the s,crccn arc recovercd. 

counted <lnd t:xal1lincd (Urqllh.ll"t et al.. 1987). 

3.1.3.4 Ques.llolln.llfe "ul'\"cy 

Tht.: lJue~lionl1 .. ure ..,urvcy wa~ c.lfried alit III A\\,I"I1. i\ s.emi and dl!:ltrict in Afar ReglOll. Six 

,tllagcs. we re f • .IIldomly .,clcl.'ted for thi:.. purpo~e. namely Wm • ..,cro. Dahe. AIibctc. Dudub. 

KlI kllru ,lIld DC£<ldt·gc. The"e arC<lS arc si tuated on lhc north eas.1 of Awa.'~h National Park. 

T he qUC.,lOnmure \\ "<1:-' lll\'ided into two part". The firM pan contaIn.., gt!llcral in formatlon 

compri"ing of Cum )lruClurc, ~oci<li fJCIOI ..... herd cOl1lpo~itiol1 und .1I11111al hou!:Iing. The :o.econd 

part d\\ ell on gu.!)trointc..,un.d helmintho!-lc ... Jnd other disca:-.t!s that aft! r.lll1p<lrt ill tho~e ,e1ccted 

<lrca~" 300 hou!)chollh WCft! randomly .. (!: Icctt!d .. lIld the hC;'ld!) of the hou:-.chold!oJ were intenicwcd. 

OUI of 300 rc~pondent~. 16-l \\ere malc and 36 were fcmale!oJ. 

3.2 S ta ti Mica l :In:ll~.!>b 

T h uni\'w"iate .. mall'.,i., or,.triuncc (ANOVA) fo r the epg. \\orm burden and pre,alence wa ... usetl 

tu delccl !oJignl fjC~1Il1 dllTt!rcllcc\ bel wet.: n anu \\ ithlll ,hccp and goat.., In thc dry Jnd wet ~CJ"'OI1"'" 

Chi4~qllare te ... t wa:. u .. cd for the ovcrall prc\Jlencc of G 1 helminth .. in the..,t! two ho~t !'pccic.., ahu 

1'01' the ury Jnu \\CI !-lca~on~. The Speurman I"<lIlk correlallon coefficient It!M was u~cd 10 

uetcrmjne the rel .luon..,hip betwecn th~ facc;'11 egg output and the intcl1:,ity of infection (worm 

burden). 



~ . O RES ULTS 

-'.1 I'n:v~IIl'lll'l' ur gastruilill'stiu:a! helminths 

or the 250 ~hccp and goab exami ned during the ~Ludy period (January \0 AugU:->L 1999), the 

presence of the following spccic~ of gast roi ntc::.l inal helmi nths wa~ revealed with prevalence; 

98.8 o/c II1Iell/OI/(.:/lIfs COllforlll!i, 53.2 % rriclwsirongyllls axei, 42.4% 1J1ll1O.\101I1II1Il phleholUII/UlII, 

88.4% Tric.:/w.\{"ollgyills cO/lliJrtjorllli.\. 2 [.2% A/ollie=ia expal1sa, 25.2% t/\'ilel/iIlCl 

celllriplIIlC/O/(l , 92tfc Oesopll£lgo.\ /ol1lllll1 CUilllllbiwWII/, 67.6% Trichris ovis, 3 J.2% Skljabillel1la 

U\'j ... . ..J...J. % ,S"rallgy/vides papi!osw. 0.4% ,S·ciJi.HWOIII(l spp and 50% of the exam ined animals 

ucvelopcd Nodular ocsopiwgo:-'!Olllo:-.i:.. In add ition SIUesia liepalica(7%). and Fwciv/a 

gigmlliell (0.58%) were fOllllU in thl.! livcrs or cxamincd ani mal!:.. Cyslicerclls lelll/ic.:ol/is occurred 

in 40% or them and the cy~ticcrci werc Cound aLtachl.!d to thc omentulll, intes tina l mesentery and 

~cro.sal ,>urfal:c of the livcr. 

Tabl e 2" I'rc\' ~d c nl'l' uf g:l s t,"uint t!s tinal hellllinth s ill buth sheep and guats 

Ileiminth Number Positi, cs Prcvalence Lower Limit Upper Limit 
specie.., of (tit) (% ) ( %) 

animal:-. 
exami ned 

l\/ol/ie;hl 250 53 21.2 16.3 26.79 
eXpUII.H1 

:!I"ilellillo 250 63 0 - 7 - ). - 19.94 31.06 

celli ri '}/Im'la/a 

S/ilesia 170 12 7.1 3.7 12 
hcplilica 

Cy~/icercu~ 250 100 40 33.88 46.36 
lel/I1iculli., 

Fasciola 170 I 0.59 0.0 3.23 
gigllllli("({ I 

SchiSIOSUIIUl I 250 I OA 0.0 2.2 

'PfJ 
Sfl"Ollg) '/oicies 250 110 4~ 37.75 50.39 

i plIpiloSIIS 
Trichuris 250 169 67.6 61.42 73.36 
ov/s 

I-Iaelllollclllis 250 247 98.8 96.24 99.68 
COII/OrlllS 
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Tric/u}.\/rOJIKJ'1 us 250 124 49.6 . ·43.25 55.96 
axel 

T,.i(.'/IO.\ / rOllg)'III.1 250 22 1 S8A 83.77 92.09 
CO/II bri /01'/11 is 

BW/oS/IUIlUIII 250 106 42.4 36.2 48.79 
I J/" e hOI 01111/111 

Oe.wplwgO.I/UIIIIIIII 250 230 92 87.92 95.05 
c(J/umbitlllllll1. 

()e sop/ UlgO.I / 011111111 250 10 ' . ) 50 43.63 56.37 
lar\'iJc (nodulc!o.) 
S'kri (/ b i Ilelllll ~50 78 3 1.2 15.5 1 37.34 
(}I'I.I 

From Table 2 it '''' ..,ccn thilt 7 diffcrent genera of nematodes werc identiried from ga~ tro i nte!o.tinal 

tract of 250 ~hcep and goat~. The ovcraU prevalencc of ncmatocic!o. i:-. 6-l.7S%. For the cc.'.todc:-.,.:.I 

diffcrelll genera wcrc idcntified with an overall prevalcnce raLe of 13 .... %. Other gastrointc..,[inal 

para..,ite..., identified and n:ported for the rir~t timc in thc semI ario regIon.., of Ethiopia arc 

Fasciol" giguwica and .'·clii.Hu.lomo spp. They were found only in !-!hcep. 

The o\crall prc\'aJcncc of GI helminth.., in ~hcep in the ory and \\et ..,ca..,om wa.., .... 1.7% <lnd 

40.6% re~pecti\ely. There wa:o. no ..,igllillc~lllt differencc in the prc\-alcncc in relation to ..,ea~on.., 

(Chi- .'.quafe = 0.65. P- value = 0 .... 19). A .'.illlilar ~i(LJatioll \Va.'. ob.-.cr\cd in goat.., whcrc thc the 

o\'erall prevalencc in the 01') ano wei .'.e<l:-.um, \\:I!o. 54.9% ano SI.3Q· n::~pccli\-'cl) (Chi- .'.quare :: 

:?54. P- value = 0.111), But thcrc wa:, .1 ~iglllficlllt JilTercncc belwccn "beep <..Ino gO;,lls in the tlf) 

illld wet ~ea:-.on~ (ory :,;c,,~on: Chi- square = 37.74. P- value = 0.0000: \\ct ...,ca!o.on: Chi- squ;ue = 
18.95. p. vailic = 0.0000). 



Prevalence of GI helminthes in sheep in the dry season 
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Prevalence of GI helminthes in sheep in the wet season 
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Prevalence of GI helminthes in goats in the dry season 
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Fig. ::!a. Preval~IKc orG I hehtll nth:-. in goat:, 111 the l!ry ~ca!\on. 
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Prevalence of GI helminthe s in goats in wet season 

fig. 2b. Prcyakncc orG I helminths in goah mtlle wei ~ca~on. 

But by pcrforlllll1g an allal)'~i .... of variance to the "Ipcl.:ic:. Ic\el of GI helm inths combming 

... ca..,oll'l ,JIll! the ... pene ... or an imal ... in volved. it \\'a .... found that 6 GI hcl mlll ih ::.pecie5 !'.hO\\ cd a 

"'lgnificJIll difference. Thc.,e were BWlO:>'WIIIIlIII phleb%lllllm (P-\'aluc=O.OOO). TricllOsfrollKJ fus 

axel (p-\ aluc = 0.000). 5ikr;ahillr.'1I111 ol'i.\ (P-vdluc = 0.(00) . .I-/l'i/c//ill(l ce ll tripu llctala (p-\-aluc = 

0.001). Cy.HicercII.\ /clluic.:o//is IP-ntlue = 0.016) and StrongylOlde'l papilo .... u .... (P- \'alue = 0.005). 

Apart from the:-.e Oc!\ophago:,toJ11um Ian ae (nodule .... ) had a ... ignificant differencc (P-valuc = 

0.0 13). 



.. '-2 Intens ity of infl'ctiull (\\ Ul"ln bunh:ll ) 

Table 3. Mean IIlh:lI ~ i! y of infection (worm burden ) and the !-ot<lndard crror~ 

lldl1lllllh 'p~!.:I~' t-.1c;1Il ~lUd l\kan ,md l\kan .lUd t-.k;m .md 
iJ~ntlll~d 'o!and.lrd Crllir lot:lndarJ error lot:lnd,lfd error III .. tandJrd error III 

III dr) 'oe;l:-.on III Ilel loealoon In dry localoQn 11\ \l.et 'oe.Il>UIl 11\ 

III !.heep ,he~p !!o;lIlo goat!. 

Fuu'w/u () 0.08 ± O.Ols 0 U 
I j.!11.!III1fIUI 

.\·I,)II\IO~U11W O.()3 ± 0.U3 u 0 0 

.IJlP 
Tndlllrl.l <-IJ±I.4 5.8 ± U.9 3.6 ± ll.U6 6.4 ± 0.65 
01'/.\ 

I (aemVl1dlll.1 162 1 ± 2<-1.4 166± IH.6 130.6± to. I 135.3 ± ~.7 
nJIIlVrllH I 

Tnt'110 llrollX) 111,1 17.Y:!35 105:! 3,9 25.8 ± 6.2 32.5±7,Y 
tLl:l'/ 

Trlt'lw,\lnJIIKI111.\ 61.5±IY 263.6± 649 103.4 ± 20.5 69H ± KU 
n Illlhl'l (finn; ~ 

OWlf),\iumlllll 13.7 ± 5.1.) 7.9 ± 4.3 12,8::.: 2.8 10.2 ± 2.5 
I I'h1ehfllflmlllll 

Ur ,lopllllXfJ.1 Iolllllm 35.5 ± 8.n 3U±-L6 25.3 ± 3.9 39.9 ± 4.25 
nll/lmhlw!1I111 

SkrjUhllll'llW 47:!_~ l.S±!:! I :W,5 -= 4.4 45.-t± 11.5 
I (/1'1.1 I I 

Ttl 4 ANOY \ f a) c I f ur 1IC worm Jur d cn 111 ~ IceD allt "oat:-- III ( 1C d ryan d WCI ..,ca~om. 

Iklminth ~pccie, :Sum of df l\kan 'quare F p- \ aluc 
Id~ntllll'J ,,( U,lfl''o 
Fi./,I(ifllfl Bel\lCl."1I gfUUp .. U.I loltJ 3 6.30UI:. .. 02 1.766 0.15-4 
gl~WII/ti/ \\ Illuli grllupl> ~,775 246 3.567E .. O:! 

Illlal K,tJ6.t :!4tJ I 

Sdll.l/fHfJIIIU Bel\\ecn !!nlUlh :!.IOOl:-O:! 3 7.01.101::,-03 1.766 r O.15~ 
,Ipp WHhrn gmup:'> {I.tJ75 2-16 3.1}63E-(J3 

lulal 0.996 2-11} I 
Trit"llllrl.\ u\'i.\ Uet\l.l!cn ~roup'" 35<-1.167 3 118U56 2.627 0.051 

Wr!luII group.!. (105).-197 246 -I4.tJJ3 
Total 11407.66-1 24Y 

//W!IIIfJIlc/1/I1 l3el\\CCI1 group.!> SI~IY.638 3 17139.87Y 1.420 0.231:; 
tlJlllOrfu.\ Wuhrn group:'> 2%9710.77 2-16 I 207 I ,tJ95 

I Tul;11 30:! 113U,-IO 249 
1i·/l'!IfJ.I/I'IJ/lK\1w Ikl l\CCn groUplo 16611J.()tj-l 3 553Y,6Y~ 1467 0.224 
(LH'I WJlllI11 gWUPlo tJ:!tJOO2.6S0 2-16 3776.43-1 

Tnt'll 945621.744 2-19 
T rn'lw,I/I'lIllj{\ -I 11.\ !.kl\\ccn group .. 20351825.1 3 67!S3'J-I1.71 18.162 U.UUU 
(,IJ/ubnlurllli,\ Wlthrn group.!> 91 H86K6.t.1 246 373523JB9 

Total I I 22JK6KY 24lJ I 

011110.1/(111111111 13~1\\Celi group~ 950.257 3 316.752 OA22 0.737 I 
phlcholOll!lllll W/tlllll group .. 18-4-494.739 2-46 7-4tJ.979 

Tnt>!1 I K5-444.91J6 2-49 
UC.\f1 III" 'u,llflmUm I Ikt\l.l!cn "ruup .. ~777.788 3 292S.tJ29 l.7-41 0.15-4 
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('ulumhlCll1l1l1/ \\,jth1l1 group:. 41335Y.I08 2-l6 .. I (j80.322 
Total -l221:'6.:~N6 2-ll) 

.'jkrjllh,lll'lIIl1 Ucl\\cen group~ 85-l00.474 .1 28466.825 4.213 U.U06 
rII'I.1 Withlll group:. 1662199.22 2-l6 6756.l)O7 

Tnta! 17-l7599.70 2-ll) 

An an<lly~ i :. of varianc..::. (ANOVA) wa~ useo LO Le:..L whelher lhere is a significant di ffe re nce 

between sheep and goats and a lso wi thin these two animal ~ pecies during the d ry and wet 

sca~on~ in relation 10 intensity of infectioll (worm burden ). Two gastroilltc~lina l helminth species 

were ~ho\Ving !-Jigni licant dilTercnce and these we re. hiclws{ful1gylw culubrijul'llIis (P-value = 

0.000) and Skljabillelllu ovis (P-I'{/Ille 0:= U.U(6). T he. worm burden was higher in goats than 

shee.p. T he worm burden of the above mentioned helmin ths species was higher in the wet than in 

the dry ~ea!:>On. 

Throughout the study period from January 10 Augu~t, 1999. there was no animal without being 

infl.;!ctco with a ga~troinle~linal helminth. A minimulll of two ano a maximum of JO different 

gastro intestinal helmillih specie~ were iuel1titieu from a single animal. Figure 3 depict monlhly 

the number of animals and the number of different helminth :.pecie~ each animal W~I~ habouring. 

11 ~ l1Iin l h ~ 1'1: dl'S f r ('(IU CII ('Y 

7n 
~ 6n ·0 

" , 
c 50 

"' 0 '0 c , - 30 
c 
" 20 , 
~ 

" c In c 

0 

2 10 

j\ umber 01 helminth ~pcciC,l, 

Fig. 3 Frequency of G I helminth spec ies infecting both sheep and goats 
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·t 3 Cuprusl'upil' n'~ ult s 

USing the l\lc~laster method for egg coulltlng. the mcan log cpg result!:! of quantitative 

c\alllllli.ltion of facL'ul 'lall1ple~ for !:!heep and goal'> in lht'! dry and \\cl ..,casons are presented in 

table 5. 

Table S. ~Ican log erg for ~heep and goats In the dry und wet sea\on~ 

I Sca ... oll 
, 

A 111 lllal Number of I\kan log S tall d.ml St.lndard 
... peCICS dllillIaI.., cpu , de\ iatloll Error 

I "oa1 'I 0 Dry 1 60 3.5170 I 0.3808 0.0063 

I 
I 

\\'ct 110 3.-1903 0.5696 
T01.11 I 170 I 3.5032 0.5101 

sheep Dry -10 3.36-17 0.7990 
\\'e1 -10 3.2907 0.5 50 
T uldl 80 3.3277 1 0 .6968 

Total Drl 100 . 3.-1621 0.5868 
\\'et 150 3.-1370 0.5786 
Total ~50 . 3.-1-171 0.5808 

Mean log Epg for sheep and 90at$ in the dry and wet seasons 

3.6 
3.55 
35 

U> 3.<15 
~ 
w 34 T ~335 1 c 

T 0 3.3 
~ 3.25 1-

32 
3.15 
31 

d'Y wei d'Y wei 

sheep sheep goals goats 

Fig. 4 \ lean log erg for shecp anll goal, 111 the dry ilnd \\ et season 

Betwcen .. heep and goal'': F = 5.172. p::; 0.024 

SCi.I.!-.onahty: F = OA1::;5. P = OA87 

0.0051 
0.0030 
0.0199 
0.01-16 
0.00 7 
0.0058 
0.0038 

, 0.0023 



Animal ~ pccies and ~ea~on : F = 0.055 . P = 0.8 15 

A univariate analy~is of variance was used to e~tabl i sh whether the re i~ a significant diffe rence 

or not betw~cn ~hccp and goat ~ in the dry and wet seas-oils in relation 10 epg. It wa~ found that 

there W<.l~ <.I significant dillcre llcc bel wecJlthe~e two ho~t !-.pec ies (F = 5.!72, P-value = 0.02-1) 

but there there wa~ no ~igniflcall1 diffe rence in ~casonality between and with in them (F = 0.-1-85, 

p- value = 0.487; F = 0.055, P-valuc = 0.815). 

-'A Th e ,'cI:ltiunship between till' faecal egg output and worlll burden (int ens ity of infectio n) 

Tablc 6 The rclalioll~hip between thc epg and thc worm burden ( intcll~ity of infection ) 

I ;-"!ematodes ~pecics I Number of Spearman's rho (r) Te~t of Ho: epg and 
observal iOllS ncm~lIodc sp~cie5 

independcnt at 95 7c CI 
IlaelllonchLl~ 250 0.431-1 0.000 
conlortu~ 

Trichmtrongyllh 250 0.2953 0.000 
axel 

Tricho;"lrong) Ius 250 0.300-1 0.000 
colubrirorllli~ 

l3uno~tolllulll 250 0.1098 0.0832 
phlchotOIllUlll 

Oesophago:-,tonlum 250 0,4710 0.000 
columbianuill 
Trichuris 250 -0.0629 0.3217 
o\'is 
Skljabincma 250 -0.0206 0.7-162 
O\'I~ 

From table 9 it is observed that Ilaemum.:llIIs evll/ol"lus, 1i-icJlO,Hl"Ongy!us axe;, 7i-ic/wsll"OngylU:3 

colubriforlllis, BIfI/o.~/OI/1I1/11 ph/ebolullllllII and Oe.mplwgoslollllllll culumbia/wlII have a po~itive 

while 7i-il..."llIl"i,~ U\';.\ ;.Jml Sklj(lbinell1{1 u,'i", have <I tlt:gativc Spearman rank correlatioll. 

cocfllL:ients. The probability of whether epg and the worm burden are indepcndent or dependent 

of each other for a given nematodes species, it was found that epg and II Co/II0l"/W, T. axei. T. 
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c:u/ubr(formi.\ anti 0. columbhmwlI arc tlcpcntlcnt (P< 0.05.). while B pillehOlolJlum. T O\'i~ <lnd 

S 01';.\ arc indcp~ndent of cpg (P> 0.05). 

·t 5 Q Ul'Miullliain' ~ un l') rcs lllt ~ 

.. L .. L I Farm :-.tructure 

All the people in thc~c areas :Ire nomadic p;'I'tori:-.t~. They do not grow any crop and cvcry 

pi.l~lOfI~1 0\\ 11:, both ,heel' and goal~. T hc\c animab were IIlhcntcd frulll parcnt..,. Thc gra'£lI1g 

hUld ami walering point~ .Ire communal .uu] therefore all1lllal~ from onc hcrd do mix \\ IIh othcr, 

whcll grazing and dnnking \\ ater. No wpplemcntary fced is given to thc~c ,1I11I1lals. 62.8% and 

37,:!:t;(. of thc hou ... chul<.I ... Illterviewed, the am mal!-. are herdcd by chi ldren and men rc:-.pectivcl). 

• ··L .. L:!: Soeli.ll f.lctor .... 

;\on~ of the people int~J"\ie\\'cd hu!) attcnded formal education. They ,Ictjllired kno\\ ledge of 

keeping animab frum parent..; and all of them keep <111I111ab to generate income and for food. 

They du not havc ~lny olher job api.lrt from fe'lring anillMb ~xccpt for one rc .... pondcnt who i .... 

cll1plny~d <.I ..... 1 glli.ln..l at <.I 1Il'i.lrby qale farm. 

-lA.3 J-Ierd compo~illon 

i\lorc goat~ than :-.hccp arc rearcd in lhe",c ... emi ,Irid area~. On avcrage each rC!o..pondcnt ha ... 29 

gOJI.., <lnd \hcep. I.C. 62 O/C- LInd 38'1 re~pcc1J\"el)'. ~tmt of the animai"» are bc(\\ccn I and 3 

YCJI", and \-cry fc\\ .Ire over -l yean; of agc. All the people intcl"\'le\\cd are kecping other 

it\c,lod;, .... peck:.., "'Ul'll ," c<.Imch. cattle and dun key",. 
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-L4A Animal housing 

Anilllal hOll ~c" arc thorny cnclo~urcs without roof structurc!, . Enclo~u rc~ built on a high ground 

havc J bettcr dfi.linagc tlhll1 thot-e 011 <1 low ground. 9.7% of the rcspondcl1l~ cnclosurc~ arc buill 

on ;1 high ground and therefore watcr and mud do not acculllu late ilfter rains wh ile the rest 90.3% 

.Ire on 10\\ ground. Water and mud accumulate afh::r n.lin, . Gcncra l hygicne i:-. also ve ry poor to 

all the hou!'lcho lt.i~ intcn'lcwct.i. 

-lA.5 Ga~trujlllc~tillal hcJll1il1thu~c~ 

All the rc"'polldcnl~ h;n-c Clll::oulltercu ga~troi lllcstil1 i.d heillulltho!o.cs in their farms. About 72.6% 

of the rc:-.pontiellb take mea~urc:-, MH.: h a!- medically trcuting the t-ick animab and the rc:-, \ do 1I0t 

take any IllC<lsurc. 67.7{'~ o f thcm u:-.c hcrb ... and the rcmaini ng 32.3% u ... c drugs such n:-. 

Tctramilolc. anti Albendalolc bought at Illar\...cl~ at nearby trading ccnlrc!<.. The)' claim that the 

u!o.cd drug ... and hcrb~ <Ire eITccti \'e. 51 .7% of the re~pondcnul !-oay that the young i~ the age group 

which ... uffcr IlIU:-.t. folluwc-d by both the young and the adults (38.6%) and 1i1~tly 9.7% say it is 

the adult:... 

About ... ~a\onality of ga ... troilllc!<.li nal hehnintho~c:-.. 80.60/(, uf the re~pllndcnl ... \:ly thut thcy occur 

during the rainy ... ea'toll . 19A'I;' - both dUflng the dry and nun} ~ei.l ... OI1 am.! 1.7% - during the dry 

~e<l~on. 

Conccrning who ad"be:-. thcm 011 thc L1!-oC o r drug~ or <Illy herd hcahh managemcnt. 86.7 cc arc 

<ldvi:..ed by fellow farmcr:-. and 13.39'0 by p:lravcls. Othcr dl:-.ca!)c~ Illcntium::d .I~ rampart in tilc!)c 

i.lrc'-l~ arc pneumonia. Illallgc, Pa:-.tcurC'llo"b. roolrot i.lIlU )amcnes~ . Summary of quc~ tionl1alre 

sur\'C) rl.!"ult:-, .\1'1.:: found in the anllcxc~ I .. mncx 1<1 and 2b). 
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-'.6 lll cntifi ca tioll of ri sk factor.!t associated with th e marketing sys tcm :lnll helminth profil e 
of th e sbught cn:lI :ll1illl:lls frolll th e s('mi :Irid zones to th e ab;H tuir. 

Ocbre Zell E:\pon Abattoir hJ.~ il~ own tr:.tn .. porting truck\ of ~Jllall rUll1l1lanl" from thc ~cI1li aritl 

regioll\, Sheep and gOill~ are bought from animal market:, Jllll It lake.., onc or two day~ for them 

to reach the abattOir depend 109 on the distance betwcen the market\ and the abattOIr. Thc abanoir 

ha~ abo 11\ 0\\ n quarantine for ,ulImab at \\'onji 111 Ea ... t ShewJ. Region. It i~ about 50 Km C<bl of 

Oebre ZCil. Animal.., trull:.portcu from vcry rar uiManl area:.. ~pcnd one or t\\"o days before bemg 

tran ... ported Lo the ahattoir. Thi ... mean ... that within two or three days they reach the abattOIr. From 

the de ... cribcd ..,JtUdllOll, there i ... no ri..,k of belllg infct.:tl.!u 011 the \\<1y . Con..,itlcrlng the prcpJtent 

period of G l hell11l11th.., which I", on aVt~ri.lgc around 21 day~. there b no chance of the animab 

geulIlg ~ick or contaminatll1g the environment. 



5.U DISCUSSION 

GaSlfointcstinJI hclminthoscs :LfC major cOlhlra ints in !thee» and goals from the :,emi ariJ r~gion~ 

of Ethiopl~l. The prc:-.cnl :-.IUUy confirm!! their cOlHinucd prc!oocnl in the::.c reg ions. 

The re~ult, 011 the prevalence agrees with mOM of the work previously done in Ethiopia on 

gastnJII1LC"llllJ.1 helmint h,; 11. ~% . \lul1il!:i(l i!XPllIl.\Cl . :15.2 % A rilelliJlCl c(!l1IripllllCltlllI. 7% 

Slili!~ill hepatica. -lO% C'y."ic:er(.'w leflllh:olli ... . 0.59% FaKiola III..'pmiL'u. 0.4% Schi.Ho.mma spp . 

.t4% Sll'olIgy/uic/e.\ f}apilww. 67.6% 7i'iclll/ris o\'i.'. 98.8'0 lIael1lOlIl,:IIUS COlI/orlllS, 49.6% 

li-ichu.\ /nllI: .. :yl /1,\ aXl'/. N8.4 (,Yc 1 dclw,\, rtmgy/w (;(11 ubrijim1li.\. 42.4 % /JllllU.\/lJIlIlllll 

pltlebuJol1l1wl . 9:!~c ()(.·.\ophagoslOl1Il11lI co/umhiwllllII. 31.2% Skljuhillelllll ()\'i.\. and 50'it of the 

... mLlII rUlllln.mh e}",t1ninetl L1evclopcd IH)L1ular o~~oph"go~tlJll1o'tis (Brook. 1983: Solomon. 19M7; 

Te~ralell1. 1989: ,\lclk:.ul1l1. 1991: Dcr...!ge . IY9:2: Yo~c r. 1993: Gencnc. 199-1: Achend,IY97; 

AI) oU"If.1997: Berrage and C.lbarct.19~8). 

In relation (0 ..,e~l.!tonaIHY dnd <Ullmal ~JX'cic~, the mendl pre"alence of GI helminths in .'!Ihcep and 

goat~ WJ:-. -I1.717t and -10.6% re.spcct ivt:ly. Therc was no :-.igllllicant diffen.:ncc in the prc\'.dence 

in relation to ... eil"'OIl't (X~ = 0.65, p= OA 19). A :-.imilar situation w;\:-. ob~cf\ed III goal:. where the 

pre\'alellL'c III the dry ami \\ct !<ICLl!<lOm, was 54.9 tlnd 51.3 re.spcctivel) fX~ = :2 .5-1, P = 0.111). But 

there \\.b a "'Jgnificallt dllTcrcncc bcl\.\een .sheep ami goal~ III the dry ano wet sea.~OIl.s ldry 

~C~!'IOIl" X ~ :: 37.7-l. P = 0.0000: \\ct SC'I"'OIl: X l = 18.95. P = 0.0000). 

But h) pcrfonnlllg .10 .t1l.IIY"'I'" uf \-afi.mec to the ... pecie ... Ic\el cumbllling ... ca.. ... ons and the: hO!'ll 

~pec le.s of .tnllll~d~ lIl\uhcd. it \\a!. fuund that 6 Gl hclmllllh ~pecle.s iLicnlllicd hJ.d a sigllllic.ml 

di fference. Tht.: ... c \\t:rc BUIlU.\IOIIIWIl phlebuw/llI/JIl (P= 0.000). TridlO.\lrOI1X;lw axei W=O.OOO). 

SkrjubiJh:11JtI o\·is (P=O.OOOl. A l'i1I!/IiIlU celllripuncUlt.1 tp=O.OO I J. C\_HlcerclIs Il!lluicu/li.\ 

tP=O.OI6) and SlwngyloiLie<., papilmu .... tP::O.OO5 ). Ap .. lfl from Ihe.se Oe<.,ophago.stolllulll 1.lfVi.lC 

(nodule ... ) "ere al!-.o ..,h .. :l\vlIlg a significallt dllYcrcnce lP-ht!ue = 0.013). 

The results on tilt.: Imen ... ilY uf mfection (wurm burdell) ill rciJ.lion to '>cJ..'tonalitv and anllnal host . . 
... pecie ... lIl\lll\ed. <.,h~cp and goal.s. rc\calcd ::! gl.l ... tfOintc"llIl.iI helminth "'pl!cic& \~cre \howing 

"iglllfil.:~l1lt difference ami these were 7i·kho.\fl'OlIg)illl culllbrijurmL, and SkljabiJlell1£l (H·i.}. The 

worm burden W:J~ highef in gOal;" tha.n 'theep. The worm burden of the above mentioned GI 

helminth ... \\ iJ" higher in Ihe wet than in the dry sea~oll. Thc ... e rcsulti:l agree \\ Ilh a .similar '!Iudy 
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which wa::. conJuclcd (Q cvaluate the ~l1lpOnallCc or :-.ca ~onality anJ intcll!:l lty of infection 111 

~hecp and goub in We::.1 Java (Bcriajuya el al.. 1997). The), concluded that intcn:-.it), of exposure 

uf both ::.hcep and g0at~ \\ as ~il11i1ar throughout the year. 

Throughout the ... wdy period frolll January to Augu!'ll. 1999, there wa~ no animal wi thout being 

infected with i.I ga .... trolnlc:-.tinal heJmilllh. A minimum of two and a maximum o f 10 different 

ga!)troinle~tll1al helminth ~pecie~ \\cre identified from a single <'lIlilll:1l. Figure 3 depicts l110mhly 

the number of animab and the number of different G I helminth species each animal is habourin2. 

A uni\ariate ~lIlal)::.i..., of vari.lllce was u~cu to e ... tablish whether there i::. a significant difference 

or not betwcen sheep ,md guals in the dry .lIld wei sca!)on~ in relation to epg. It wa~ found that 

there \\as a ::.ignilicant difference between thc.. .... e two ho::.t ... pedes (F ~ 5.172, P- value = 0.024) 

but there there \\a!'l 110 significant differc:ncc in se.lsonality between and within them (F = 0.485. 

p= OAS7: F = 0.055, P= 0 .815). This me~lIl~ th~lt throughout the year the pastures are 

COnl,lJ11l11ilted b) eggs .Uld infective Ii;.lr\oae. 

Tht! Spearman ran~ correlation cocflic:icnr tc~t hi.!!1 rc\'ealcd thaI there i::. .1 weak correlation 

bct\\ ·e~n epg and the worm burden. The \\cak correbtion renecl:-. the true relalion~hip which 

exi .... t, bCI\\Cen them bccau~e there art:' ;'1 number of f.lt.:tor~ which have an influence on the 

number of panl...,ilc egg::. in faeces and the::.c are: the number of adult parasites. estubli::.hed in the 

GIT. k\cl of immunity. age of the hO~>I , ::.pecics of p.lntsitc. stage of infection and parturition 

(Hansen and Perry. 199 .. 1-) . 

The rewlt .;; on the que.....,tiollnaire rc\ealed th:J.t on farm structure all the respondcnts in these areas 

are nOlTIi.ldic pa'\to n'::.t s. The) do not grO\\ <Ill) crop and every pa...,torbt owns both sheep :JnJ 

goat~. These al1im~lb were inherited from parent~. The grazing land and watcring points .Ire 

commun,ti .1I1d therefore animals from one herd do mix with others when grazing and drinking 

water. ~o supplementary feed is given [0 the::.c. anilllal~. 62.8% and 37.2 % of the homeholds 

interviewed. the ,1I11ll1ab arc herded bv children and mcn re~pectively. 

The 1110 ... t Important ob .... \.!r\itlion I:. that the grazing I.tI1d and watering point.!. are communal and 

no s upplcmentar) fced i .... given to the animal.!.. Thi ... is \cry important in the epidemiology of 

ga .... tro lllte .... tinal hchl1lnth~. CUllllllllll,Ji grazing land Jnd w<ttering poin\:' <lfe the major sources 01 
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infection and Ihey arc cont:lluiniued throughout the year. The finding:.. of Aumont et al. (1996) 

ren::illedth,1I the ri:..k of para'litc infe.:-\.ui,Q n include f:.lclor, ~uch a~ ~e~on, IITig:.ltion h<trbaccou ... 

bioma.., ... and pi.l~tllrc management. Nutritional ... upplel11CnUtlioll (Kno). and Stcel. 1996: Coop el 

al.. 1 ~95, .mtl Ill1pro\ctl gral.ing nhlll~lgclllcnt (B<lrger. 1993) ha!> rcpc;.llcdly been 'IhO\\1\ to 

lIlerea ... c re'> lsI'II1CC 10 Ill.!lllatOlic infection. 

On :..ocial f.lctor- it wa ... fuuntlthatnollC o f the people inICr\-ic\\cu ha:-. JItCIHkd formal cUuc<ltion. 

They acqulri:~d "-no\\ ledge of kceplIlg anima'" from pitrelll~ and all of them keep ,m inwls to 

gencral!.' mcolll!.' and for food. They do nO! have any other job :Ipan Irom re<lring animals except 

for one rC'Ipondcnl whu b cmploycd <I!o. a guard at a nearby ..,t.lle farm. 

On herd compo;')itlon II \\.1 .... fou nd Iha[ llIorc goals than , heep arc reurcd in these ~C Il1I arid are.I~. 

On a\cragc eilch respondcnt ha:, 29 gaul'. .lIld 18 ~hecp. I.C. 62% and 38% re..,pectivel y. Mo~t of 

the animal ... :.Ire betwcen 1 and 3 year ... ;lI1d \·ery few <Ire over ..J year~ of uge. All the people 

intl.!f\·ic\\ed are kcepll1g other li\·e~LOck "'peclc., ')uch a:. c,u11cl ... C: <lu\(: and donkey'!_ 

Animal hou:,e~ are Ihorny encJo.,u rcs \\ol.lhout roof ..,truclUre .... Enclo.,urc~ bullIon a high ground 

ha\c a bettcr drainage than Iho.,c 011 a low ground. 9.7% or the re. ... pondeIlL.., enclosures arc bUll! 

on a 11Igh ground and thcrt:.l"mc water .IIlJ mud do not accumulate after nllm. whde the re ... t ')0.3% 

arc 011 10\\ ground. Water ilnl..! mud Jc:cumul~ile afwr rain., . General hyglenc 1::0. also very poor to 

all the hou",i,,!holtls IntCf\·It.:\\ cd. Thi::o. po~e,> ~t thrc;,l1 [0 the :)prcatl of lllallY dbca::-.e:-. including 

1.001l0ltC 

All the re~pontlenh ha\c cncountered ga!->trotnlc~til1al hcJmmlho~c:-. in [hell' f.trlm. About 72.6% 

or the rc~pondcnls take mca!->urc ... 'Iuch a.., mcdicall) trealing the ~ i ck animal", ;'lIlti the ["C..,I tlo not 

take <lny I11Cle!UI'C. 67.7rrl of them u ... e herbs and the rCIlli.1ining 3:!.3% use drugs such a~ 

Tetmmllolc. and Albcnda/,ule bought at I1larh..~b at nearb~ trndlllg centre .... The) claunc th • .11 the 

u~cd drug.., and herb:. are t.:Hccll\c. 

51.7 el. of the re ... ponoent::o. "i.I}' that the young i ... the age group \\ hich ~uller mo~1. followed b~ 

bmh the young and the "dull<., (3 .60'() and 1015[1), 9.7% ::o.ar il is the adult .... t\bout seasonal it)' of 

~a:'lroIl11c ... tlllal helmintho ... c.,. HO.6t;c o f the re..,pondcnt~ say thaI they occur during [he ralll)' 

season. 19...Jt;( - both dUring the dry and rainy .. cason and 1.7% - dunng the dry season. 
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Concern ing who ildvbc!-. tht!lll un the u:, t! of e1rug..; or <lny.herd health management , 86.7% arc 

advi!-.ed by I'l.! lIow fanner:. .mel 13.3% by para vets. Other disea!o.c!o. mcnt iollt!d as rampart in thc!o,c 

.Irea~ arc pneullJunia. mangc. Pa~twrdio!-i!'>. root rot anlllal1lcne~~. 

To COllllllent on ~ocial facto r!-, animal hou:-.illg and giistroilllc:..linal hclm lll thu~cs it \Va:.. found 

that the l1oJ1ladi~ pa!-.lori!'>I'" hall no formal cUllcation and about 87.7% or the respOnd!;llh arc 

aJvl~ell by fellow fanner ... ill tcnn~ of hcrll health <lnd managcment. Tlli ... Illcan~ Lh:.u veterinary 

cXlcl1!'>ion service:.. drc vcry limitcll. Tctramo~ole and Albcndazoic art! bought arc markcb and 

they trl.!al thdr animal:. wit hout vcterinary advice. Thi:.. mcans there b ,I po:..~ibi lil y of under- or 

llvcrt!l) .... ing uf the al1thdlllintic:-; and animal .... ale tn::;'lted only when Ihl.!y arc :-.it.:k. There ilrc IIU 

l'olltrul me.l~urt.:~ in pl;l4.:c. The l11u..,t t.:ffccli\(: control ... tr~llcgics for helminth..... u ... ing 

anthclllllntio .• Ire u:.ually lilU~C ba~\!li OIl the 4.:pilicmiology of lile par;'l. .. itc~. with the treatments 

being de~igJleli (0 reduce both pastur~! contam ination and hos t infec tion (Bru l1 slion, 1980). 

Improper timing of treatment:.. anli incorrect ~elcctioll of anthehnintics afC not less efrel:tivc in 

controlling the IXlnl..:;ih.:: .... , but ilbu cO~lly imL! potentially harmful by ... dcctlllg for antheill1illlic 

rC~I~li.1IlCC (Michel ct aI., 1983: W<llier, 1993 ). 

There arc no ri!)K factor~ llil..:llliJ'kJ willch ar~ as'lociatcd with thc nwrkl!ting .... y ... tClll and hdnllllth 

profile (.If the ~hlugillcred anllnai~ from tht.: 'lcmi arid LOIlt.:S to the .. batlUIt'. The reason IS thill it 

taKe~ 2 to 3 da)'!'> fur the 'lhccp and gu.'ll' 10 re.leh the aba(lolr from tile animal Jl1arkc.!t~ in Ihl! 

~cllli ilrid LOIICS. COIl'lidcring. the prcpaH:nt period of GI helminths which b on il\erl.lgc..: abuLlt 21 
1 

day~, thert.: i .. no chance of the .lI1imi.lh. g,cttlllg ... Ick ur being U ... ouree of IIlfcclion, , 
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6.U CONCLUSION AN D R[COiVI~II(N DATIONS 

Thi ... ;:..wdy has showil Lhal Gastrointestinal hdmimlioscs arc real LhrcC:lL~ to sheep <lilt! goat 

prouuclion in the .semi ar id regions of Ethiopia. 

In the prevalence ... tudy 13 G I helJ11il1[h~ !lPCCIC.s were identified anti tile::.c were J\/ullie:w 

expwca . .-/1'ifelliJlu cell/rip/meta/a, Cy..\licerClIv 1t!lIIdco/fi.\. Fll.\cio/a gigllllliclI. 5;/toJlgy/oides 

pllpil(J~U:i. Tric/I/(ri,\ ul'i.\, Ituell/olle/ms l 'Ullfortus, TridlO.Hrongylus axei. 7iklwslrollgylu.\ 

colllbr{/ul'lII i~. BWIO,\!()/I111111 phlebufUIIIIIIII. Oe,wpllllgwlOlIlIIlII cu/ulllbiwlI/l/I and Skrjahi I/ell/a 

OI'i.\, Apart frum thc..,c. ScliiMO.I(J1l1O JPJ.' were <11:-'0 found. There wa~ no ::.ignilicanl lIiffcrcncc in 

the prevalence of GI helminth::. in shcep or goats in the dry and wet ~ca!'.on:-. bUl there \Va~ a 

\ignifici.lI1L dlfferencl! bct\\een them in the dry <ImI \\lel ~ca:-.on. 

The rc~u!t~ Ull the lntel1~ity of infection (worm burden) in rclation to :-.eJ~onaliLy ilnd animal 

... pecie .... II1voh eLI rcve;dcd that uut of the 9 G r helminth .!.pecic)). 2 were :-.how ing significant 

ditTeretll'c anti the.!.c \\ere T colubr iJol"lI1i.\ ant! S od.\ . Thc worm burden W:JS higher in goats 

than !->heep and \Va:.. higher in the wct th;m dry :-.cJ .... on. 

For cpg, it \\'aoS found Lhat there \\J~ no fo,jgl1ifIc~101 difference between and within sheep and 

goats III the dry .UIL! \\d ... ea:..on ..... In uther \\urd~, ... ea.-'"ollality had no effect on egg output. The 

Speann;.IIl\ correlatiull cocflicl(·nt ha .... rc\t::ilicu that there IS a weak corrclmion between the egg 

output and the \\onn burdcll ~ r <0.05). 

The que ... ti on liJirc .!.U]'\e) re!->ult.:.. rc\ ,caJcu that the gnwng land and watering poim ... arc 

cUllIllllln.d. no ,uppit:melllary fet::.d i .... given to the animal .... the nomadiC pa~torist:-. have no formal 

education. no vctcnlury s.enice~ are u\ail:lble and poor hygIene in anllllal hOllses. Because of 

the abo\e mClllioneu problems first and foremost tht::. veterinary ~e rvi cc should be improved. It 

.... hOlllu ~cti ve ly be involved in educating :lno advising the pastori .... t!-> on herd health. Thereafter 

~Irategic (;ontr01 programmes ba .... ed on the u ... e of allthelmintics can provide crfective control of 

G l helminth .... in ... heep anu goalS. Treatments with Albcndazolc, whkh i!:> available in these arcas. 

onc(' or twice during the ury ...,ea:-.on and witll AlbenJul.olc and Ciosantcl during the wet season 

can re ... ull in reduced llul11ba of infecthe larvae all pa!:.lurc <"Ind lower level ... of infection which 

rc:-.ults ill higher weight g~lln. l Venl1C-Cl~n treatment<. can al\o be U\CU for ... tr~l1egic control .11 the 

3g 



cmJ of lhe lIr) ~e.t'on . Thi~ rcducc~ pa~(Urc mlceli,tt) lIlH·ing lhe \ub\cqucnI wet ~ea~on' ;.lIld 

1111prO\ c noel... pcrf\ II1l.tI1CC. 
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8.0 Al'; N EX ES 

Anne:\. I 

QUEST IONNA IR E: Ep ideilliulugy ami seasonal dyn:llllic:) uf gas ll'u illl c!'J lin :aI 
hl'lllIintli us('s ill s lIIali rUlllinants. 

FAR;\! LOCAT IOI\': GPS: Date: 
Vill~lgc: 

I. GENERAL I NFO/{~ I A nON 

Farm ,.,Iructurc: 
I. F..mn 0\\ ncr; Sex: 

'} Oc(.:upauon: 

3. Farm adJre"!',,; 

4. Type of slIlall rlllninanl.., "cpt: <I) goal!-, 
b)~hcep 

cJ both 

5. \\" hClllhd you '>tart keepmg ..,mall ruminants? 

6. \Vho herth the animab? a} herd boy 
b) chilurcn 
t;) man 
tI) miler 

7. Fann '>lie: ................................... h .. 1. 

8 WI lefC lO your <.I1ll11l:l .., graze', 

ur~lzjlltJ lantl size 
a ) cOlllmunal 
b ) PIW,IlC 

SC:lsun 

9. Where do YOll \\iller your animal ... ? a) communal watering point 
b) private watering point. 
l')both 

Age: 

10. Do your animah 1111.\ \\ IIh other henh whell grazing or at \\illering point'S? Ye., No 

II. Do you give ~upplcmcntary feed to your animals? Yc<., 
If )'c~ ..... pccify 

12. Do dlllll1i.lb graze the crop land after haJ'\-e~l? Yc~ 
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If yes. speci f) (he crop land: a) 0\\ n land 
b) other land 

Soc i ~11 Facto rs 

13. What wa!'l tl1~ liI'>t '>L:11001 you attcnded,! ..I.) ~Ienlt:.nt'lry 

b) JlJllior high school 
c) college or university 
d) nonc 

14. Profe':'!'Iion,11 qUdllfic,1I10n: 

15. 1I0w did you aL:qull'c f..nowlcdgc or kc~p i llg '>mall rumi nants? 
a) agrk'ulturul training: levcl 
b) rrolll cxtc ll sion agents: Which one,> 
c) from parcnts 
d) othe:r 

16. How did you '>1<11"1 kceping small rUl11inJnt~? a) IIlherited 
b) bought the animal ... 
c) other 

17. Reason" for keeplllg small I"uminanh: ..I.) to generate income 
b) for food 
c) <1:-' .1 hobby 
d) other 

18. Do you ha\'c ,lilY other Jobs? Yes. 'ipcClf) 
;-..!O 

Il enJ CU lIl positio ll 

19 ;\ umber of aninl.lb kept 

A!lImal ,>oeclc.., I Age (year.." 

Goah ~ I 

> 1- ~; , 
> :2- ~; 4 

>4 

Sheep ~ I 

>1 < 2 
>1:5:4 
>4 

:20. Brced of small rUI1lIll.lh kcpt: goats 
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.... heep 

:! I. Do you keep other ... pecies of li ve:, tock ap.trt from :,mall ruminants? Yes No 
If ye~. :,pec lfy 

A nimaill o u.!. in g 

22. T ype of hOll .... lIlg: a) with roof 
b) wi thout roof 
C) no hou ... ing prov ided 

13. b the roof .... tructurc rain proof? Yc~ No 

24. Drulllagc .... y~lcm: a) c..\ccl lent (walcr doc~ 1101 accumulate aftc r rain..,) 
b) goo<.l (a little daJl1pnc~~ after rain~ ) 

c) poor (.tlot o i" w;Llc r ami mud accumu late after rain, ) 

25. VClltil.ltioll ,,:-.ICII1:.1) excellent (morc thull Iwo \\111(.10\\') 
b) good (one \\lll<.lO\\ ) 
C) poor (no \Vindow~) 

16. General hygIClh!: a) \cry clean 
b) clean 

C) \cry dirty 

11 IIEL:vIINTIIOSES 

'27. Ha\'e you I!ncolllllercd gastrointC~Linal. or any worlll burden III the farm last yea r? 
Ye.... No 

18. What JI1ea..,ure~ do you take when you huvc .... uch problcm..,'! 
i\ lea,urc,: 

19. \\' hut kllld of drug .... do you u .... e to trcat you r <lnilllab? 
:\amc of drug, and do~agc: 

30. \\'her!! do you gel the drugs? 

31. \\'111ch <lnimab arc tlcwonncd? a) thc young b} the .tdulb 

31. Arc the drug treatment, effectivc? Ye" No 

33. \Vbn ath'l..,e .... YOLi on thc u~c of drug~ or any herd health management'! 
a) \-et a .... :,i~tant.., or extension agents 
b) fellow farmer, 
c) other 
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3 ... L \\'hidl <lge: group ..,uller the: 1110~t'! a) the: young 
b) the Jduh~ 

35 . Whe:n Lio you CIl\;ountcr 'Iuc:h problclll~: a) dunng the ralllY ,e:a..,on 
b} uunng the: dry "'C.IWIl 

36. \\'h.Lt other lh"'C:i.t~l:' do .. rfecl your nock'! 
Name.., or lh~c~l~e~: 

N~tlliC tli" Illtel"' Ic\\cr: 
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Anll ex 1:1 

Summary or questionnaire results 011 fa rm stracture, !o.ocial factor!) and herd compo!o. ition at !) ix 
selec ted \' ilhues in A W' ISh 7 Ki lo District in Af"lr Rcuion , , . - , 
Que!,lIOIl~ \VaoSoSero Daho t\ li bcte DurJub Ku" ura DegarJegc: 

N=60 N-5() N-35 N-~5 N-60 N-70 
Sex o f (lwilcr 

r.. Ltle 57 47 27 " 60 52 
Fem"lc 3 3 M 4 0 1M 

A vcra!!c aUI! (yl'aroS) 44 50 40 43 44 40 
Orcli MllOlI: All are 1l1ll1wuir m"IOi"loSh 60 50 35 25 60 70 
Type 1)1" ~l1\al1 rUlll llHmh "Cpl' All keep 60 50 35 ,--, 60 70 
Sheep ;lI\tl !!oah 
W hell did you stal! "ecplIlg ,,111,111 60 50 35 25 60 70 
rLlmll1:lllb·.' All ~lI1ce chddholld 
Whu herth the animals '! 

Ch ildren 3Y 32 20 14 3M 45 
i\ Ian 21 '" 15 1\ 22 25 

W here do grale your alliinals? All graLe 60 50 35 25 60 70 
11\:1 COllll1lunall.lI1d 
Where do you \\aler )UUl" .1l1l!11ill, '.1 All 60 50 35 25 60 70 
Use COIllLllUllal watenn!! )01111'-. 

I'-!elds IIlLXlIIg \\hen gr;lIl1lg or al 6U 50 ,-., 25 60 70 
\\a lenn'~ 1l1l1l11 .... : Allmi\ tli!.!Lr hl'rJ:. 
Do you glV!.! <,uppkmeILlar) Iced tt) )uur 60 50 35 ~5 60 70 
'Ulllllab".' All dOlllll l.!.L \e 
Do allimab gra/.e the CIUP land .llter 60 50 35 ,--, 60 70 
h"ne .... t! ,\ It t1u nOl hil\e Cl"t1p bud 
Wh .. t \\;1" the laq "dlllol you .lllenrJetl ·! 60 50 35 25 60 1U 
AI! ha\!.' not altendcd turnlill erJlKal101l 
K no\\ ledgc of "eeJllllg "m,dl rUlLun<lnl~: 60 50 35 25 60 70 
All ;I(X Ulrcd the "nu\\!t:t1"e trom l)areLlh 

110\\ lltrJ you ~t"rl "CCplllg ~l1lall 60 5U 35 :25 60 70 
IlIllllJl,IllI"? All IIlhcrled frum n<ll"erm. 

Re""'lln" for lee Jill!! l>1ll.1tl i"Ullllllalib 
T o "enerate I11comc 

. 
60 50 35 25 60 70 

For fuod 60 50 35 25 60 70 
j\,. a hllbb 0 0 0 0 0 0 

Do YlIU ha\e any Olher Job~,! All do not 59 5U 35 25 60 70 
Ha\e olher obs I;!"I;CC )\ for one 

Number of ~l1IaJl nUlll1lilnh "cpt: 

A\eril"e lIulllber 01 l.!om" 2R 15 25 27 24 "3 
A\er3!!.c number of ~hecp 20 19 10 25 15 16 

Uree(l\ 01 ~hccp nJ gO.lb: All <Ire 60 50 35 25 60 70 
"ecplIl!! the ALJr ~hce J ,LIld Alar !!OrtlS 

Do )OU "eel' Olh!.!r ~p!'!cle~ o f 1t\'c~lod! 60 50 35 25 60 70 
All 'Ire "eCOlIll! other h\e~lOc" 
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Annn 2b 

SUIlllll.lry of qU~~lionn'II I\: r~sult,3 on i.lllll1lal housing i.lml GI hclmimhme~ .11 '>ix selcclcd village ... 
in A\\<l,>h 7· Kilo DI ,> l ril.:t III Arilr Regiun. 

QUC~IIl!n ... \Va"'I.:ru Daho Allbele Duuub Kukura Dega{kgc 
N-6(1 N-5U N-.15 N-25 N-60 N-70 

Anlillat tWU'1II ': 
Wllh Il)l,ll Il 0 0 () 0 0 
\\Ithout roof 60 50 35 25 611 70 
no huu\II1'! nnl\lucd 0 0 0 0 0 0 

Dram.!!!c "'11.'111: 

E~l.:ctkl11 II (j (j IJ IJ Il 
Gnlxi III 7 7 1 [ 2 
Pl)l,lr 5U 4.1 2~ 23 50 1 68 

General h, "len, I 
"en dc,lIl IJ U 0 0 0 0 
Clean 0 0 0 0 0 0 
Vcr\' dirt~ 60 50 35 15 60 70 

Ha\e you encountered Gl \~orlll 
burden" 

)'e'> 60 50 .15 25 60 70 , , 
[ 0 

I 
1'0 0 

I" :0 [0 ,0 
I 

~Ie .. \ure~ laken \\ hell .IIHll1al~ arc 
t h.l\ Ill!! "'Udl lrublclw.: I , 

Ye!> 45 36 I 21 18 45 " No i 15 " I 11 7 15 18 
I , 

Druc" and herb u ... el1: 
Dru~,,: AlbelldalOie ;mJ 3' 21 0 X 13 [7 

i Telranliwlc 
, 7 15 " [() 32 35 1 I Herb .. --

Where un l OU gellhe drug, " Ttw,e i 38 2 [ 0 8 [1 [7 I 
\\1Il! u .. c dru'" ~el [mm Ihe market. 

r Which allllll<th are Je\Hmned".' 
YOUI1(T 

I 
5 13 3 4 35 0 

Adult'> 5 3 12 0 0- 0 I 
- ) 

Both SO 34 I IS 15 --,-0 50 

I Dru!:! or herb cffcCli\cnc~ ... : 1 1 . 
Yc,", 38 21 10 8 13 17 

: No 
1
0 0 10 0 0 0 

I [ Win') oJ.d\ I ... e" you 0 11 herd heallh , 1 Ill;\Il.lgellle nI' , 

E"lell!>i ll ll 'H!enh [' 22 0 6 [ 0 0 
FcllU\\ I;lfmer .. ~s 2h 35 [0 60 70 

A\!c I!roUIl \\hll.:h .. uller 1110,,1: 
Youn" 5 32- 35 [7 40 26 
Adulh 5 J 0 0 20 0 , 
Bl)lh 50 I" () , 0 4" 

When dll ) OU en~ounter \Udl 
I oroblem\,' 

R;Jlrl\ "'\.":1\on 123 , 
33 [ .11 25 60 70 

Dn sc":.on 5 0 0 0 0 0 
Bmh 31 [7 " 0 0 0 

I Olher J .... t:a'c~ 'lflettlJl!! , our nod, , 



PnCUlllOllla 3) 24 ) I . - 16 35 )5 
i\ lalH.!1! 35 23 35 22 38 43 
PasteurellosIs 2 )0 0 0 0 I 
EDilep~\ 6 II 0 2 7 3 
FootrOi 0 II 0 5 S 13 
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A 1I11 i.'X 3 

Sll~ I ~ I ARY OF TilE WORK DONE PRI,V IOUS L Y IN ET IIIO I' IA ON GIT I I EL~IINTIIS 
RIJ'ORTl;1) PRI:VA L[:.NCc IN tic 

Year Author Art:a //(/(! //IO hic"osl O.,/e/"/{Ig /J 1ll1O.\'/O Oe.wlplwgo Tr i ch /I /' is 1\ /oJlie=i(l ;/1'ile/fiIlO 

Jlc!lIl.\ rOil,!!. ),/IIS II I IIIlIm Sf ()1I1U1II 

1973 Graher Shewa 72.7 - - - - 11.3 - -
1975 Grahcr Wollo 583 - - - - - - -
1982 Bdclt: Addi'l 67 89 - 34 53 83 57 -

Ahaba 
1983 Brook Dcbn.: Zei t - - - - 22.9 - - -
1981 Brook Dcbrc 84.3 - - - - - - -

Berhan 
1983 Broo~ A~cll.l 32.8 - 7.8 - - 49 - -
1983 Brook Awa .... .,a - IA - - 82. 1 - - -
1986 GchrcYC$ llS GondaI' 36.36 6.81 I .S 34.09 77.27 54 .55 27.7 6.8 1 
1987 Solomon Oaudcn 93.61 3.3 - 32 52 92 - -
1988 Ahmed Wellc r' a 88.23 29.4 - - - 76A7 58.82 -
1989 TC!'tLllt: m Bait: 59.4 38 - 55.2 76.32 61.84 26.32 7.8 
1990 Gchrckiro~ AW:!!'t"a 75.7 18.4 - - 3 1.1 9.7 - -
1990 Njiltl I). 13 . 2.9 19.4 1. 5 - - 25.4 - -

ILeA 
1991 Me I 1-..:Il11U E. Shew.J 65A 39.29 - 44 72.62 60.7 1 29.76 9.52 
19991 13ayou Illububor 58 20 - - 86 24 18 10 , 

1992 Defecc W. Sodo 80 10 - 50 90 50 30 20 
1992 Et:t!.!ct!llahu Wello 42.9 34 44 - - 12 - -
1993 Yo .... cf A~clla 63 54.76 - 40.4 85.7 1 59.52 29.76 9.52 
1994 GC llCIH': KOll1holch 83.87 63.44 - 40.7 79.56 63.4 22.56 19.35 

a 
1997 Achcncf Dcbrc 62.87 5 1 72 - - 13 .79 65.5 1 - -

Bcrhan 
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Annn -ta 

GENI: RA I. DESCRII' n ON OF GAS I RQ I NTI 'ST I NA I"-III : L~II.NTII SJcc"()Jc'>l 

Pard"il l: 
A/ollie: i(/ 

A!'i!e!!in{l 

110\' 
ruminant-. 

Site 
Small 
II1[c"lil1l.:" 

Sheep. I Sma!1 
goal":. , 11l1Ic .... tinc .... 
drolllcd;lry 
and rarely 
c;lllle 

...,pGCIC .... 

.\/ (' \/Jill/sa 

,\/ In'lIL'dl'l7i 

Ident] Ileal Ion 

Long (;IPC \\ olm" 2m or more, 
unarmed PO..,..,t.: ... ..,lllg only ~u(l-.cr~, 
,>cgl1lcnb me broader than their 

kngth ~lIld ( on(:1111 two \Ch of 

Lif e nelc -.............-= 

II I" intlln.;cl , 
prcp:I(Cnt 

period j" 

around ..,i;\ 
genital organ ... and I wCl:b. 
int crprog!otid:d gl:HH .. J..., egg ... arc 
tnall l.!ular . -. A I Adul\', reach 1.5m long and about I A" above 

l
c:ellfI"lIJII/I(: tCI/(/ l o.5CIlI Wide, ..,cgrncnh ~lrc poorjY 

IIlarked. pl:1"lIlcrinc org:m" ... how 
;u) opaque line in the medial 
pl~ n I~n 91' the 111:2f!:r~t 1<1 ... . 

'7 

Palh o~cnC"'I'" 
~ 

Little pathogenic 
... igniflcalu.:e, III 
heavy infcl:tion 
ullth ri fine ....... 
dlarrhoc;t and 
intc'ltin:ll 
Oh.;"tfllction 

Climc;!1 sign .... 
Redu":.ed 
weight gain:-. 
in le,>,i nal 
ob .... truc tit)!l. 

","00"' 1 "00"' 
j 



,(.,'Ii/es;o 

( ) 'slic(:I'CII\ 

Itfllllicu/"s 
(brva l \ Iagc 
of laen ia 
h yd~lIi gcna) 

She..:p, I SIlI:,11 
goat \, IIllc .. 1 IIlC .. 
drolllcda ry 
, and 
l;ildy 
c ll1k 
Shcep, 
goat<., 
call Ie, pig\ 
and hor~c~ 

Cy\IH:cn:l 
an:: found 
:LII:lchcd 10 

the 
ornenllllll, 
inl C\ linal 
rl1{.'''.cn!cry 
and !\cro..,a l 
~lIrfa (.:c of 
thc li vc r. 

S I l\dUIt<. arc 45- 60 <;lll long and up I indicrct 
g/ohil'llIIc(lIla 102 5 lIun wide. 

I\dul t<. tapeworlll I.., 75 500 em 
and havc two ro\\ \ of 26 and 46 
ro\tc1lar hook..,. Thc fu lly 
dC\l:lopcd Cy~l 1<., a largc !-)o ft 
~cmitran .. parcnt bladder within 
which the head i \ c learl y visible. 
The cy~ ! ha .. a thin long neck. 

<v 

Indleret 

J 

1\\ above 

The migrating 
cy\ticerclI.., cau\e\ 
traumatic and 
necrotic hepat itl .... 
The ... c IwO 
condi ti on\ cause 

. hcpatiti ~ 

u\ually C;\U$C no 

1\, above 

In heavy 
infection there 
i ... lIn[hriflne~\ 
dLH.: [0 liver 
damage. 

j
cy~ tiree rco~a. 
Mature cysts 

harm . --1 
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A III1 CX 4d 

GENERAL DESCR [PT [ON OF GASTRO[NTEST[NAL [[ ELM [NT[ [S (nematodes) 
- ----

Site Species Identl fc:l1iOIl Llic cycle Pmho!!.elle$J!) ~~lle _ _ Il o~t Cl!mcal SI!!IIS 

SlrollgJ '{oidc.5 Shecp. goat~. Sma ll Illte~ll1le-;, S papt/o;;lIs Skndcr hairy WOIItl less ILls bOlh P:I!'<ISllic <lnu $1\111 pellc!ralion Coughillg. fever 
(ll1leqlll:l1 cauk :IIlJ caeCUIl! III poulll)' S westen lhan 1 Clll !oug. lhe long tree IIVlIlg reproJucllve cau~es ;lIld pneumOnia. 

lhread wor 1I1) Olhcr\ S (11'111111, ele oe\ophagm may occupy cycles. on ly fcmales :lfe crythcm;uous dlgcstlve 
up to a tlmd of the body paraSitiC. IIlfeCI IOn IS reaction which di sturbances and 
Icngth. lhe ll1 erus IS elther by IIlgcstion or allows thc entry of intermittent 
1lI1erw Illcd Wllh the ~ I\in penetration of L3. bactena. multiple diarrhoea. 
IIHC,(JJh':S. III herblvorcs tran~lnalll l nary Infection haemorrhages on 
the larvmcd eggs which occurs. Ppp is 8- 14 days the lun g surface. 
come out . the tad ha s a oedema and 
blunt pam!. erOSIOn of tlte 

IIltes tinal 
eoithcliulll. 

Skljabillt'lIIa Domestic and caecum S. ollis Small ;lboU! 3- 8 111m DlfeC(, the eggs llfe Non pathogenic unknown 
(Small fUllllnant 1IIId rUmln<llll S S capra;: Long <Ind h<lve 3 brge embryonated when <lfe 
pi n worm) S (1/(1((1 IIj)s and J small lips. the deposited by tlte female 

oesophagus terrnlnalCS in In the perianal region. 
a large spherica l bulb. 
the male has a s11l gle 
!>jl lculc. . 
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r\ 11 II l ' .\ 5 

J\leteoroiogical data for East Shcwa, Afar. I-I arragie and Sidamo regions 

Pial'!! (Rel.!Lon) 

;"'Ictahara 
(Ea!>1 Shewa) 

A\\ash 7- Kilo 
(Afar) 

JiJ i2a 
! Harra2le) 

NegeJe-Bvrena 
(Sidalllo) 

I Parameter!> Jan 
;"'1111. temp. O( 14.1 
1\la>;. temp. o( 32 
Rallifall (mm) 0.0 
R. humiulI} % 45 % 
!>ull!>hllle hour!> , 6.9 
Mill. temp. o ( 116.8 
;"'1a>; temp.O( 31.9 
Ral1lfall (mlll) 0.0 

;"'hn. temp. o( II 
;"'1,1\ . temp. o( 29 
Rall1fall(mm) 3.8 

;"'1111. temp. o( 16.0 
:"1,1\ temp.O( 29.5 

RamI,,)] (mill) 10.0 
R. humidl!} 35 % 
!>un .. lunc hour!> 10.7 

I Feb 

I 14.5 
34.8 
0.0 
38 % 
7.5 
18.4 
34.9 
0.0 

10.4 
29.7 
0.0 

16.8 
30.!) 
0.0 
379( 
10.5 

H.trch I April 
18.9 '18.7 
32.8 36.3 
2.4 
57 % 
8.5 
20.1 
30.7 
? -- .? 

II 7 
30.2 
0.59 

13.5 
28.1 

0.2 
47 C'k 

9.9 
21.5 
35.5 
0.1 

I 12.5 
28.4 
0.7 
73 % 

In 

19.5 
37.2 
0.5 
46 ,. 
9.4 
23.1 
37.5 
0.3 

9.5 
29.4 
2.8 

13.6 
27.2 

( 79 ,. 

6.6 

June 

I 21.1 
36.8 
0.6 
43,. 

19.5 
I 22.9 

37.8 

I I.~ 
17.9 

29.3 
1.3 

No 
data 

Source: NatIOnal ,\1ctcorologlcal Ser\"] oe~ Agency. AddiS Ababa. Ethiop ia), 

I Juh 

1 18.9 
32.9 
4.4 
62 % 
7.0 
20.3 
32.9 
4.5 

17.6 
26.6 
0.56 

No 
data 

AU1!uSI 

18.6 
32 
4.9 
62% 
7.3 
20.6 
31.8 
J 2 

16.9 
"27,1 
0.95 

No 
data 
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Picture 1 

. ~ 
• 

Picture 2 

Pictures 1 and 2: Goats and sheep in Awash, Afar region, Ethiopia. 
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Picture 3: The blackhead Ogaden sheep at Debre Zeit Export Abattoir. 

Picture 4: The rat-tailed Adal and the blackhead Ogaden sheep at Debre Zeit Export 
Abattoir. 
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Administrative Map of Ethiopia 
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9.0 C l'RR IC L' Lt;'\\ VITAE 

i'''1I11C. Donald Ka ..... llllbara 

Atldrc~.,: ~ l l.llZll Regionul Vete ri nary Laboratory, P.O. Box 611, ~ l zuzu . ,\ lalawi. 
Phone: 00165/33271 1 
Fax: 00265/333895 

Nationality: j\ 1.llaWIJIl 

Pi<u:c of binh: Ki.lron~a, r. lalawl 

EDL·CAT IOI'A L Qt;ALlFICAT IOI' 

PcnoJ 
1969·1977 
1977· 1%1 

~B: 

1981- 1982 

1983- 198~ 

Schoolancndcd 
8\\lba Full Prim.u·y School 
Chmninadc .:,t.:condar) School 

Ccnificate obtained 
Primary School Lea\"ing Ceruficah 
.1) Junior Certificate of Education 
bl i\ IJlawi Certificate of Education 

I wor!...cd a~ a Codill1g Clerk with Lepra E\'aluation Project at Chilumba in 
Karonga. 

I .lIlcndcd a preparator) cour ... c 111 13l1lg,lrian L.lnglJagc. Phy::.ic.!:.. Chcmi::'lry :'lI1d 
131010gy 4.11 the Higher Chell1ical Technologic.1I In::.tilutc in Burg<l!. in Bulg'lria. 

PROFESSIO:\AL QUALIFICATION 

Period 
198~- 1991 

L'ni\"en~itv .lttcllllcd 
Higher l n~[i[u[e of Zoo[echnic~ and 
\ 't::terillary ~ IeOIClIlC', Stara Z;]gora, 
Bulgaria. 

De2ree obtained 
,\ Iaster of SCience 'I 

Veterinary ~I cdicini 

Graduation lhe~i~ defended: \'ctennury medical reguiallon of reproductive p roce~s in dai ry CO\ 
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WORK EXPERIE~CE 

Pt:.'fllld 1>lacc of work 

JUIlt.:· De..:cmocr. 1991 i\ lajcrito Dairy Farm. Slara·Zagora. Burgaria 

199~- 199~ 

IW5- 1997 

VClcrin.lfY Small Animal Clinic (Betar PharmaJ. Sl~lr'l­
z.lgura. Bulgari<t 

1\ llUI..U Rcgiullitl VClcrin,lf) Labormory. j\ l/..uzu. i\ lalawi 

,\IEi\IBERSIIIP; I JIll.llllcmberofthc i\ taliJ\\1 Veterinary A.,:-,oci.uiun (~ I VA). 

REFEREES 

Prof R. SChU.,lcr. Free lllll\'cr~ily of Berlin. Departlllent of Paril~Jlulog)' and Tropical Vet en nary 
:o..kdlCIIlC. KOl1lgwcg 67. D 14163 Berlm. 
Pholle: 00-19 30 810 2310; F"x 00-19 30 8108~3~3. 

Dr. YlIm.! J. ~l.lkonncn. AJdi ... Abab'l L' IlI\cr,Jly. f-al:ulty of Veterinary ,\ledicinc. Depanmcnl 
of P.Hholu£y .lI1d Para"tto!ogy. P.O. Box J-l.. Debrc Zeit. Elhiopi<.1. 
Pholle: 11015 1 1 338314 ur338062. 

Prof. K -II. Zc., ... IIl. Cour'll: Director. Free Unl\Cr,ily or Berlin. Tropical Vcterinary 
Lpllknuulogy. Lui!o,cn"'lf. 56. D 10117 I3crllll . 
Ph,,,," I)O-W 30 J0936063: r-.I.\ 00-1930 J0936349 

Dr. C. B. Chi/omJ". Duct.:lor of Animai l lcahh alll..! Intlu"'{ f). Vctcrin.try ... cr\'ice~ headquartcr ... , 
P.O. 8 0.\ ::!096. Lilong\\c. ~IaIJ\d. 
Phone: 00265 7-i--+-l55 
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10.0 Signet! Declaratiun Sheet 

I the llndc r~igllcd. decl • .lrc that the thcsis i!' my origin.1i work and has not becn presentcd 
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