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ABSTRACT 

Brucellosisisahighlycontagiousbacterialdiseaseofmajorsocio-

economicandpublichealthimportancewhichcausedbygramnegativebacteriaofthegenusBruce

lla.Across-sectionalstudywasconductedoncattleinselecteddistrictsofEast-

WollegazonebetweenNovember2018andSeptember2019toassessbovinebrucellosisseroprev

alence,potentialriskfactors,knowledge-

attitudeandpracticeoffarmownersaboutbrucellosis.Thestudyzoneanddistrictswereselectedpu

rposively, 

whilepeasantassociation,herdandindividualanimalswereselectedrandomly.Atotalof488bloo

dsampleswerecollectedfrom362localbreedand126crossbreedcattleofabovesixmonthsofage.

TheRBPTscreened11Brucellaseropositiveoutof488(2.25%)(95%CI:0.94-

3.5).TheRBPTpositiveserawerefurtherretestedbyusingC-ELISAand6(1.23%)(95%CI:0.25-

2.2)wereconfirmedtobeseropositive.Outof87herdsincludedinthestudy,6(6.9%)(95%CI:3.2-

14.2)wereseropositiveusingC-

ELISAwithatleastoneseropositiveanimalintheherd.Theoverallseroprevalenceofbrucellosisw

as1.23%and6.9%atanimalandherdlevelrespectively.Moreover,informationwasgatheredonin

dividualanimalandfarmtoassessriskfactorsusingasemi-

structuredquestionnairepreparedforthispurpose.StatisticalanalysiswasperformedusingSPSS

version20softwareprogram.Theresultofmultivariablelogisticregressionanalysisshowedthath

erdsize(OR:8.5,95%CI:1.217-19.872,P=0.031),age(OR:6.5:95%CI:1.459-

28.967,P=0.014),pregnancystatus(OR:12.78,95%CI:2.35-

45.725,P=0.009)andabortioncase(OR:8.3,95%CI:6.759-

10.389,P=0.001)werethesignificantriskfactorsforBrucellaseropositivity.Theresultsofquesti

onnairesurveyrevealedthatthemajorityofthefarmownersorrespondentsdonothavesufficientk

nowledgeaboutbrucellosisandareatriskofacquiringtheinfection.Althoughtheoverallprevalen

ceofbovinebrucellosiswaslowinstudyarea,itcouldserveassourceofinfectiontodifferentherdsa

stherewerefociofinfectioninherdsandbrucellosisishighlycontagiousdisease.Hencebettercont

rolandpreventionmeasuresshouldbeimplementedtoreduceriskofinfectionandtransmissionoft

hediseaseinlivestockandhumaninthestudyarea. 

Key-words:Bovine,Brucellosis,East-

Wollega,Ethiopia,Oromia,Riskfactors,Seroprevalence. 
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1.INTRODUCTION 

1.1.Background 

Sincetheearliestdaysofcivilization,maniscloselyassociatedwithanimalsandthusgaveanoppor

tunityofintercommunicabilityofmicrobialinfectionsbetweenhumansandanimals(Radiostitis

etal.,2007).Althoughmanyresearchesandinitiativeshavebeencarriedoutbyvariousnational,re

gionalandinternationalpublichealthagenciestoreducetheburdenofinfectiousdiseases,stilleme

rgingandre-

emerginginfectiousdiseasesposegreatthreatsandchallengestopublichealthworldwide(Olanoa

ndWalker,2011;Birhanetal.,2015).Ofthesediseases,60%thataffecthumanhavezoonoticback

groundsimplybecausehumanlifeisdependentoninteractionswithothercreatureslikelivestock(

Megersaetal.,2011;Molyneuxetal.,2011). 

EthiopiahasoneofthelargestlivestockpopulationsinAfrica(CSA,2012/2013).Livestockcontri

butesmorethan30%oftheagriculturalgrossdomesticproductand19%inexportearnings(MoA,2

012).Livestockalsoplaysacrucialroleintheeconomiesofmanydevelopingcountries.Theyprovi

defood,ormorespecificallyanimalproteininhumandiets,income,employmentandpossiblyfore

ignexchange.Forlowincomeproducers,livestockalsoplaysasastoreofwealth;providedraughtp

owerandorganicfertilizerforcropproduction.Thecomparativelyhugelivestockresourcesofthe

countrytheeconomicreturngainedfromthissubsectordonotcoincide,becauseofprevalentinfect

iousdiseases,amongotherfactors(Yifatetal.,2012). 

Brucellosisisoneoftheseinfectious,contagious,andworldwidespreadformsofanimportantzoo

noticdiseasecausedbybacteriaofthegenusBrucella.Brucellosisispublichealthproblemwithad

versehealthimplicationsbothforanimalsandhumanbeingsaswellaseconomicimplicationsfori

ndividualsandcommunities.Itisofmajorpublichealthimportanceinmostdevelopingcountries,

whichhavenonationalbrucellosiscontrolanderadicationprogram(Radostitsetal.,2007).Inaddi

tionthepolicyofmanydevelopingcountries,importingexotic,highproductionanimals,withouth

avingtherequiredveterinaryinfrastructureandappropriatelevelofdevelopmentofsocio-

economicsituationsoftheanimalholdersaggravatesthesituation(Robinson,2003). 

Millionsofindividualsareatriskworldwide,especiallyincountrieswhereinfectioninanimalshas

notbeenbroughtundercontrol,proceduresforheattreatmentofmilksuchaspasteurizationarenotr

outinelyapplied,andstandardsofhygieneinanimalhusbandryarelow(Addis,2015).Consumpti

onofunpasteurizedrawmilkanddairyproductsisacommonmethodoftransmission(OIE,2009).



2 
 

Theburdenofbrucellosisismainlyonthepoorindividualsastheyareoftenforcedtoliveinclosecon

tactwiththeiranimalsandsoaremorelikelytobecomeinfected(Raclozetal.,2013;Haghietal.,20

15).Thediseaseresulttoprolonghealthproblemswhichmaycausepermanentdisabilitiesandisan

importantcauseoftravelassociatedmorbidity(Zinsstagetal.,2007). 

BrucellosisincattleisprimarilycausedbyBrucellaabortus,occasionallybyBrucellamelitensisa

ndrarelybyB.suiswhentheysharepastureorfacilitiescommonlywithinfectedpigs,goats,orshee

p(Godfroidetal.,2013).Occasionallyotherspeciesofanimalssuchassheep,swine,dogsandhors

esmaybeinfectedwithB.abortus(Chauhanetal.,2017). 

Bovinebrucellosisisaninfectiousdiseaseknownforitsimpactonreproductiveperformanceofcat

tleinAfrica(McDermottandArimi,2002).Itisaneconomicallysignificantdiseaseoflivestockca

usingreproductivewastagethroughinfertility,delayedheat,lossofcalves,reducedmeatandmilk

production,cullingandeconomiclossesfrominternationaltradebans(OIE,2009).Themostcom

monrouteoftransmissionincattleisthroughdirectcontactwithanabortingcowandtheabortedfet

us.Ingestionofcontaminatedpastureandwatermayalsoplayasasecondaryrole(Robinson,2003)

. 

Bovinebrucellosishasbeenreportedfromseveralpartsofthecountry(Asmareetal.,2010).Althou

ghthediseasehasbeeneradicatedfrommostofthedevelopedcountries,itisstillamajorpublicanda

nimalhealthprobleminmanydevelopingcountries,wherelivestockareamajorsourceoffoodand

income(Pappasetal.,2006).Thehighprevalenceisprobablyduetothefactthatmanycountrieshav

enotyetstartedcontroloreradicationschemes(Alverazetal.,2011).BrucellosisisendemicinEthi

opiasince1970(Yohannis,2017).Sincethen,studieshavedemonstratedthepresenceofantibodie

sagainstBrucellainanimalsandhumansindifferentpartsofthecountry(Bekeleetal.,2000; 

Ibrahim et al., 2010;Degefaetal.,2011;Yohannesetal.,2013). 

1.2.StatementoftheProblem 

Brucellosishasconsiderableimpactonanimalandhumanhealth,aswellaswidesocio-

economicimpacts,especiallyincountriesinwhichruralincomerelieslargelyonlivestockbreedin

ganddairyproducts(Maadietal.,2011).Livestockprovidesalifelineforalargeproportionof95%

oftheworld’sruralpopulationthatliveinthedevelopingworld(Wadoodetal.,2009).Itcausesloss

esduetoabortionorbreedingfailureintheaffectedanimalpopulation,diminishedmilkproduction

andcausingreducedworkcapacitythroughsicknessoftheaffectedhuman(Bashituetal.,2015). 
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Ethiopiaisparticularlyvulnerabletotheeffectofzoonoticdiseasesbecausetheeconomyislargely

dependentonagriculture(McDermottetal.,2013)andmajorityofhouseholdshavedirectcontact

withdomesticanimals,creatinganopportunityforinfectionandspreadofdisease.InEthiopia,bru

cellosisisfoundintopfivezoonoticdiseasesnexttorabiesandanthrax(Pieraccietal.,2016). 

About85%oftheherdsinthestudyareasharedthecommunalgrazingsystem.Freegrazingallowsu

nrestrictedcontactbetweenanimalsthatcontributesthespreadofbrucellosisinextensivemanage

mentsystem.Theprevalenceislinkedtothepracticeofanimalmovementtocommunalwateringp

ointsandotherareaswhensearchingforpastureandwater(Abubakaretal.,2012). 

MostofthestudiesoncattlebrucellosishavebeencarriedoutincentralandnorthernEthiopiawhich

focusedondairycattle’sofurbanandper-

urbanareas((DinkaandChala,2009;Megersaetal.,2011).However,themajorityoflivestockwer

efoundinruralareaswheremosthouseholdshavedirectcontactwithdomesticanimalsandthehabi

tofconsumingrawmilk,raworundercookedmeatisstillacommonpractice,especiallyamongrura

lcommunities(Kambarageetal.,2003;Shirimaetal.,2003).Thiscouldmainlybeattributedtolack

ofknowledgeofthezoonoticrisksassociatedwiththeconsumptionofunpasteurizedmilk. 

ThereportsfromsomepartsofEthiopiaareindicatingthattheoccurrenceoflivestockandhumanbr

ucellosisisincreasing(DinkaandChala,2009).However,itisdifficulttonotethegeneralprevalen

ceofanimalandhumanbrucellosisinthewholecountryduetolackofuniformstudiesindifferentpa

rtsofthecountry.Thelimitedstudies(surveys)sofarconductedonbrucellosisarenotsufficienttos

howtheexactnationalpictureandsignificanceexcepthighlightingtheexistenceofthediseaseinv

erylimitedareasofthecountry. 

ThereisinadequateinformationonthestatusofbovinebrucellosisinEastWollegazoneofOromia

region,westernEthiopia((DinkaandChala,2009;Megersaetal.,2011).Theprevalenceofbrucell

osisincattleinselecteddistrictsofEastWollegazonealsohasnotbeenstudiedyet.Thereforethisst

udyhasbeenconductedwiththefollowingobjectives.  

 Toassesstheoverallsero-seroprevalenceofbovinebrucellosisinstudyarea. 

 Toassesspotentialriskfactorsof bovinebrucellosisinthestudyareas. 

 Toassessknowledge-attitudesandpracticesoffarmownersaboutbrucellosis. 
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2.LETIRATUREREVIEW 

2.1.TheCausativeAgent  

ThegenusBrucellaresideswithinthefamilyBrucellaceae,orderRhizobiales,classAlphaproteo

bacteriaandphylumProteobacteria.Allproteobacteriaaregram-

negative,withanoutermembranemainlycomposedoflipopolysaccharides(MurrayandHolt,20

05).Brucellaissmallgram-negativebacteria,coccobacilli,non-motile,non-sporulating,non-

toxigenic,non-

fermenting,facultativeintracellularorganism,thatcaninfectmanyspeciesofanimals,includingh

umans(Manturetal.,2007).ThecellularandcolonialmorphologyoftheBrucellaspeciesareunifo

rmorsimilarinmostrespect.AllBrucellaspeciespossesssmoothlipopolysaccharide(SLPS)inth

eiroutercellwallexceptB.ovisandB.canis,whichhaveroughlipopolysaccharide(RLPS)andprot
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einantigens(Lapaqueetal.,2005). 

Todate,tenspeciesarerecognizedwithinthegenusBrucella(Godfroidetal.,2011).ThegenusBru

cellaconsistsofsixclassicspeciesthatinfectlandanimalsnamely;B.melitensis,B.abortus,B.suis

,B.ovis,B.neotomaeandB.canis.TheB.melitensisbiovars(bvs)1-

3(mainlyisolatedfromsheepandgoats),B.abortusbvs1-

6and9(fromcattleandotherbovidae),B.suisbvs1-

3(frompigs),bvs4(fromreindeer)andbvs5(fromsmallrodents),B.canis(fromdogs),B.ovis(fro

msheep)andB.neotomae(fromdesertwoodrats).Thisclassificationisbasedmainlyondifference

sinpathogenicityandhostpreference(Morenoetal.,2002). 

Brucellaabortusisthecausativeorganismforbovinebrucellosis.Brucellaabortusismainlyinfec

tiveforcattle,butoccasionallyotherspeciesofanimalssuchassheep,swine,dogsandhorsesmayb

einfected.AlthoughBrucellaabortusinfectingcattlehassevenrecognizedbiovars,themostrepor

tedofwhicharebiovars1,2,3,4,and9,withbiovar1beingthemostprevalent.Thedistributionofbio

varscouldbeimportantinascertainingthesourceofsomeinfections(Netaetal.,2010).Cattlealsob

ecomeinfectedbyB.suisandB.melitensiswhentheysharepastureorfacilitieswithinfectedpigs,g

oats,orsheep.TheinfectionsincattlecausedbyheterologousspeciesofBrucellaareusuallymoret

ransientthanthatcausedbyB.abortus(Bashituetal.,2015). 

Recently,severalnewmarinespecieshavebeendescribedincludingB.innipedialis(isolatedfrom

seals)andB.ceti(isolatedfromwhalesandDolphins)(Fosteretal.,2007),B.microti(isolatedfrom

thecommonvoles(Microtusarvalis)andredfoxes(Vulpesvulpes)(Scholzetal.,2008;Scholzetal

.,2009)andlastlyB.inopinata(isolatedfromahumanbreastimplantwound)istheonlyspeciesthat

hasnotbeenisolatedfromanyanimalreservoir(Scholzetal.,2010). 

2.1.1.Resistanceandsurvivalproperties 

Underfavorableconditions,Brucellaorganismscansurviveintheenvironmentforaverylongperi

od.Theirabilitytowithstandinactivationundernaturalconditionsisrelativelyhighcomparedwit

hmostothergroupsofnon-

sporeformingpathogenicbacteria(Jegerfaetal.,2009).B.abortusissensitivetopasteurizationte

mperaturesanditssurvivaloutsidethehostislargelydependentonenvironmentalconditionssuch

asmoisturecontent,temperature,changesinpH,humiditylevelandconditionsofstorage.Inrawm

ilkBrucellaecansurvivefor24hoursat25-370C,at80Ccansurvivefor48hourswhileat-

400Ccansurvivefor2.5years.Thepathogenmaysurviveinabortedfetusintheshadeforuptoeight
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months,fortwotothreemonthsinwetsoil,onetotwomonthsindrysoil,threetofourmonthsinfaece

s,andeightmonthsinliquidmanuretanks(Yohannes,2017). 

Survivalisprolongedwhenthetemperatureislow,particularlywhenitisbelowfreezing.Itshould

benotedthatthebacteriaareparticularlysusceptibletoheatanddesiccationanddirectsunlightwill

rapidlydestroyexposedorganisms.CarbondioxideisimportantelementsforgrowthofBrucellao

rganism,especiallyB.abortus;suchorganisms,whichrequirecarbondioxidefortheirgrowth,are

calledcapnophilicorganisms.AtPH<4,Brucellaagentsdonothavepotentialtosurvive(PadillaP

osteretal.,2010).AllstandarddisinfectantsdestroyBrucellaspecies.A10g/lsolutionofphenolwi

llkillBrucellaafterlessthan15minutesexposureat370C.Formaldehydesolutionisthemosteffect

iveofthecommonlyavailabledisinfectants(Yohannes,2017) 

2.2GeographicalDistribution 

2.2.1Globaldistributionofanimalbrucellosis 

Brucellosishasworldwidedistribution,butnowadaysthediseaseisrareinmanyindustrializedord

evelopednationsbecauseofroutinescreeningofdomesticlivestockandanimalvaccinationprogr

ams.Althoughthedistributionofbrucellosisisworldwide,thediseaseismorecommonincountrie

swithpoorlystandardizedanimalandpublichealthprograms(Roba,2017).Thisdisease,however

,isaleadingcauseofzoonoticinfectionsandofeconomicimportanceinthecountriesoftheEastern

MediterraneanRegion(Cadmusetal.,2013). 

Brucellaabortusisfoundworldwideincattle-

raisingregions,exceptinJapan,Canada,andsomeEuropeancountries.Australia,NewZealand,a

ndIsraelareamongfewcountrieswhereithasbeeneradicated.Eradicationofdiseasefromdomesti

catedherdsisalmostcompleteintheUSA.B.abortuscanbefoundinwildlifeanimalsinsomeregio

ns,includingtheGreaterYellowstoneAreaofNorthAmerica(Asmare,etal.,2010). 

2.2.2Globaldistributionofhumanbrucellosis 

BrucellosisisnamedafterSirDavidBruce,whoin1886isolatedthecausativeagentfromasoldieri

nMaltawherethediseasecausedconsiderablemorbidityandmortalityamongBritishmilitaryper

sonnel.Duringthe19thcentury,brucellosiswasthusknownasMaltaorMediterraneanfever(Buz

ganetal.,2010).Humanbrucellosisisalsoknownbymanydifferentnamessuchasintermittenttyp

hoid,RockfeverofGibraltar,andmorecommonly,undulantfever(Buzganetal.,2010).Humanbr
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ucellosistendstooccurmorecommonlyinregionswithlessestablishedanimaldiseasecontrolpro

gramsandinareaswherepublic-

healthinitiativesmaybelesseffective.Anestimated500,000newhumanBrucellacaseswererepo

rtedannuallyworldwide(Pappasetal.,2006).FourspeciesofBrucellahaveknownpathogenicity

forhumansworldwide,theseinclude;B.melitensis,B.abortus,B.suisandB.canis(Godfroidetal.,

2011).However,B.melitensis,B.arbotus,andB.suisarehighlypathogenicforhumanswithB.mel

itensisbeingthemostpathogenicforhumans(OIE,2011). 

HumanbrucellosisisknowntobehighlyendemicintheMediterraneanbasin,MiddleEast,Wester

nAsia,AfricaandSouthAmerica(Pappasetal.,2006).Countrieswiththehighestincidenceofhum

anbrucellosisincludeSaudiArabia,Iran,PalestinianAuthority,Syria,JordanandOman(Pappase

tal.,2005).Syriahadthehighestannualbrucellosisincidenceworldwide,reachinganalarming16

03casespermillionperyearaccordingtodatafromOIE(2004).IntheUnitedArabEmirates,mostc

asesarereportedfromDubai,apopularinternationaltraveldestination,underliningtheimportanc

eofthediseaseinthefieldoftravelmedicine(Refai,2002).IntheUnitedStates,brucellosisismuchl

esscommon,withonly100-

200humancasesreportedeachyear.ThisdecreaseincasesintheUnitedStatesisfelttobeduetoeffe

ctiveanimalvaccinationprogramsandmilkpasteurization.InEurope,humanbrucellosisisthoug

httobeassociatedwithtravellersandimmigrantsfromtheMiddleEastortheprivateimportofdairy

productsfromendemicareas(Georgietal.,2017).TheWorldBank(2011)rankedDubaiandAbu

Dhabiasbeingthesecondandthird,mostpopularmedicaltourismdestinationintheregionbehindJ

ordan(Refai,2002). 

2.2.3Africaandthesub-regiondistributionofbovinebrucellosis 

AccordingtotheOIE(2009)bovinebrucellosisisareportablezoonosisandisofconsiderablesocio

economicconcern.MostAfricancountriesareofpoorsocioeconomicstatus,withpeoplelivingwi

thandbytheirlivestock,whilehealthnetworksandsurveillanceandvaccinationprogramsarevirt

uallynon-existentinmostAfrica(McDermottandArimi,2002).Inmostlow-

incomecountries,thereismuchlesspublicinvestmentinveterinaryandhealthservices,withweak

ersurveillanceandoperationalcapacity.Suchinterventionsarenotfeasibleinmanydevelopingco

untriesbecauseofpoorsurveillanceprograms,limitedinstitutionalcapacityandlackoffundsforli

vestockholdercompensation(Zinsstagetal.,2007). 
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Inmostsub-

Saharancountries,cattleseroprevalenceestimateshavebeenobservedtorangebetween3and15

%(Ghanemetal.,2009;Jergefaetal.,2009;Haileselassieetal.,2010).InAfrica,bovinebrucellosi

swasfirstrecordedinZimbabwe(1906),Kenya(1914)andinSouthAfricaintheyear1915(Chukw

u,1985).However,stilltheepidemiologyofthediseaseinlivestockandhumansaswellasappropri

atepreventivemeasuresarenotwellunderstoodandsuchinformationisinadequateparticularlyin

subSaharanAfrica. 

 

 

 

 

 

 

 

 

Table1.DistributionofbovinebrucellosisinsomeAfricancountries 

Country Host Notest

ed 

Prevalence 

(%) 

Tests 

used 

Reference 

Eretria Cattle 15049 2.77 CFT Scacchiaetal.,2013 

Zambia Cattle 395 20.7 c-ELISA Mumaetal.,2013 

Sudan Cattle 250 2 ELISA SeneinandAbdelkadir,2012 

Kenya Cattle 393 1 c-ELISA Kang‟etheetal.,2007 

Zimbabwe Cattle 1291 5.5 c-ELISA Matopeetal.,2010 

Somaliland Cattle 153 1.96 RBPT Ahmed,2009 

Nigeria Cattle 220 5.45 RBPT Bwalaetal.,2015 

Tanzania Cattle 655 5.3 RBPT SwaiandSchoonman,2010 

Uganda Cattle 423 5 c-ELISA Makitaetal.,2011 

Gambia Cattle 465 1.1 CFT Ungeretal.,2003 

Senegal Cattle 479 0.63 CFT Ungeretal.,2003 

Ghana Cattle 444 2.93 RBPT Folitse,2014 
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Cameroon Cattle 940 9.64 i-ELISA Shey-Njila,2005 

Djibouti Cattle 428 4 RBPT Chantaletal.,1994 

2.2.4.TheStatusofbovinebrucellosisinEthiopia 

Eventhough,severalserologicalsurveyshaveshowedbovinebrucellosisisanendemicandwides

preaddiseaseinEthiopia,mostofthestudiesoncattlebrucellosishavebeencarriedoutincentralan

dnorthernEthiopiaanddonotprovideanadequateepidemiologicalpictureofthediseaseindiffere

ntagro-

ecologicalzonesandlivestockproductionsystemsofthecountry((DinkaandChala,2009;Meger

saetal.,2011).Theproblemiscompoundedbyanabsenceofofficiallycoordinatedprogramforco

ntrolofdisease,surveillanceprograms,diagnosticfacilitiesorreliabledata. 

TheevidencesofbrucellosisinEthiopiancattlehavebeenserologicallydemonstratedbydifferent

authors.Mostofthestudiessuggestedalowseroprevalence(below5%)incattleundercrop-

livestockmixedfarming(Berheetal.,2007;Ibrahimetal.,2010;Adugnaetal.,2013).Theevidenc

esofBrucellainfectionsinEthiopiancattlehavebeenserologicallyevaluatedindifferentpartsoft

hecountrybydifferentauthorsindifferentproductionsystem. 

Sincethefirstreportofbrucellosisinthe1970sinEthiopia,thediseasehasbeennotedasoneoftheim

portantlivestockandhumandiseasesinthecountry(Ibrahimetal.,2010;Tesfayeetal.,2011;Gere

suetal.,2016).InEthiopia,informationonlossesspecificallythroughbrucellosisinthedifferentty

pesofproductionsystemsissparse,withtheexceptionofSintaro(1994)whoreportedanannuallos

sfrombrucellosisestimatedtobe88,941.96EthiopianBirr($5231equivalent)among193cattle,la

rgelyduetoreducedmilkproductionandabortions(ChaffaStateFarm,Wollo,from1987to1993). 

Prevalenceinintensivemanagementsystem 

Higherindividualbovinebrucellosisseroprevalencehasbeenrecordedinintensivelymanagedca

ttleherdsascomparedtothoseintheextensivemanagementsystem.InBorenazoneofOromiaregi

on,thehighestseroprevalence(50%)wasdocumentedusingELISAinDidituyuraranch(Aleman

dSolomon,2002).Aseroprevalenceof39%wasalsorecordedattheInstituteofAgriculturalResea

rchinWesternEthiopia(Meyer,1980),22%indairyfarminNortheasternEthiopia(Sintaro,1994)

,11to15%indairyfarmsandranchesinSoutheasternEthiopia(Bekeleetal.,2000),and7.7%inTig

rayregion(Haileselassieetal.,2010). 
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Relativelylowindividualanimalseroprevalencewererecordedinsomeintensivefarmsindiffere

ntpartsofthecountry.Tolosa(2004)documented1.7%inJimmaZoneofSouthernEthiopia,Kassa

hunetal.(2007)documented2.46%inSidamaZoneofSouthernEthiopia;Mussie(2007)reported

aprevalenceof0.26%inWesternpartofAmharaRegionalState;Bashituetal.(2015)reportedapre

valenceof0.2%indairycattleofDebrebirhanandAmboTowns.Accordingtotheseauthors,therea

sonsforthelowprevalenceofbovinebrucellosisinthesestudyareaswereexplainedbybetterhygie

nicpractices,useofmaternitypenand/orseparationofcowsduringparturition,cleaninganddisinf

ectionactivities,cullingofinfectedanimalsdependingonownherdsforreplacingstockandfarmo

wnersknowledgeofbrucellosisintheseintensivefarms. 

Prevalenceinextensivemanagementsystem 

InEthiopia,95%ofcattlearefarmedunderextensivesystems.Accordingtotheavailabledata,Bru

cellaseroprevalencewithinextensivecattlerearingsystemsislowerthanthatofintensivesystems

.ReportsfromNorthTigrayregion(Haileselassieetal.,2010)andSouthernSidamazone(Asmare

etal.,2010),anoverallprevalenceof1.2and1.66%wererecordedfollowingscreening848and162

7cattlefromextensivesystem,respectively.Across-

sectionalepidemiologicalstudycarriedoutinTigrayRegionofEthiopiarevealedthatof816indig

enouscattleseraexamined,only27(3.3%)wereseropositiveusingRBPT,ofwhich26(3.19%)we

realsopositivebyCFT.Overallherd-levelprevalencewasreportedtobe42.31%andthewithin-

herdprevalencevariedfrom0to15.15%basedonCFT(Berheetal.,2007).Inanotherstudy,Ibrahi

metal.(2010)reportedoverallindividualandherdlevelseroprevalencesof3.1and15.0%,respecti

vely.UsingCFT,Kebedeetal.(2008)reportedindividualandherdanimalprevalenceof11%and4

5.9%,respectively.DinkaandChala(2009)investigatedbovinebrucellosisusingRBPTinfourdi

strictsofEastShowaZone.Intheirstudy,Brucellaantibodywasdetectedin8.7,18.6,5.1and10%o

fthesamplesinFentale,ArsiNegele,LumeandAdamiTulustudydistrictsrespectively.Theoveral

lherdprevalencewasreportedtobe11.2%.Jergefaetal.(2009)alsoconductedseroprevalencestu

dyusingRBPTandCFTinthreeagroecologicalareasofcentralOromianamely:Walmara,Adami

Tulu-

JidoKombolchaandLumeDistricts.Theirresultrevealedoverallprevalenceof2.9and13.6%inin

dividualanimalandherdlevel,respectively.Adugnaetal.(2013)reportedoverallanimallevelser

o-

prevalenceof1%incattleunderatraditionalproductionsysteminWesternEthiopia.RecentlyYoh
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annes,(2017)reportedoverallindividualanimalprevalenceandherdprevalenceof1.3%and5.8%

,respectivelyincattlefarmedunderextensivesystemsinWolaitaZone. 

2.3.PossibleRiskFactorsforInfection 

2.3.1.Animalriskfactors 

SusceptibilityofcattletoB.abortusinfectionisinfluencedbytheage,sexandreproductivestatuso

ftheindividualanimal.Sexuallymaturepregnantcattlearemoresusceptibletoinfectionwiththeor

ganismthansexuallyimmaturecattleofeithersex.Susceptibilityincreasesasstageofgestationinc

reases(Tsegayeetal.,2016).Mostanimalsinfectedasadultsremaininfectedforlife.Herdsizeand

animaldensityaredirectlyrelatedtoprevalenceofdiseaseanddifficultyincontrollinginfectionin

apopulation(Radostitsetal.,2006). 

2.3.2.Pathogenriskfactors 

Brucellaabortusisafacultativeintracellularorganismcapableofmultiplicationandsurvivalwith

inthehostphagocyticcells.Theorganismsarephagocytizedbypolymorphonuclearleucocytesin

whichsomesurviveandmultiply.Theorganismisabletosurvivewithinmacrophagesbecause;ith

astheabilitytosurvivephagolysosome.Thebacteriumpossessesanunconventionalnonendotoxi

nlipopolysaccharidewhichconfersresistancetoantimicrobialattacksandmodulatesthehostim

muneresponse.Thesepropertiesmakelipopolysaccharideanimportantvirulencefactorforsurvi

valandreplicationofBrucella(Ramirezetal.,2006). 

2.3.3.Occupationalriskfactor 

LaboratoryworkershandlingBrucellaculturesareathighriskofacquiringbrucellosisthroughacc

idents,aerosolizingand/orinadequatelaboratoryprocedures.Inadditiontothis,abattoirworkers,

farmersandveterinariansareathighriskofacquiringtheinfection(Chainetal.,2005). 

2.3.4.Managementriskfactors 

Thespreadofthediseasefromoneherdtotheotherandfromoneareatoanotherisalmostalwaysdue

tothemovementofaninfectedanimalfrominfectedherdintoanon-

infectedsusceptibleherd(Addis,2015;Tsegayeetal.,2016).Largenumbersoforganismsareshed

fromthereproductivetractwheninfectedcowsabort.Incowswhichlactatefollowingabortion,mi

lk,includingcolostrum,isanimportantsourceofinfection,andbacteriaareexcretedintermittentl
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yinmilkthroughoutthelactationperiod.ThefluidinhygromascausedbyBr.abortusinfectionma

ycontainlargenumbersoforganisms,butbecauseofbeingrestrictedtothelesiontheydonotseemt

obeimportantinthespreadofthedisease(Tolosa,2004). 

2.4.TransmissionofBrucellosis 

2.4.1Transmissionofbrucellosisinanimals 

Incattle,transmissionofB.abortustypicallyoccursthroughingestionoflivebacteria.Itistransmit

tedamonganimalsmainlythroughingestionofcontaminatedfeedandwaterandoccasionallybyi

nhalationofaerosolsorbydirectcontactwithinfectedmaterials(McDermottandArimi,2002;Ma

urin,2005). 

Themostsignificantfeatureofbovinebrucellosisepidemiologyisthesheddingoflargenumberso

forganismsduringthetendaysafterabortionorcalvingofinfectedcowsandtheconsequentconta

minationoftheenvironment.Thediseasespreadthroughcontaminationofplacentalmaterialand

vaginaldischargesofabortinganimal(Abubakaretal.,2012). 

Movementofinfectedcattleintoaherdcanresultintransferofthediseasewhencattleingestthebact

eriafromabortedfetuses,placentaanddischargesfromcowsthathaveabortedorcontaminatedpas

tureorwater(Parketal.,2005).Venerealtransmissionsbyinfectedbreedingbullstosusceptibleco

wsappeartoberare.TransmissionmayoccurbyartificialinseminationwhenBrucellacontaminat

edsemenisdepositedintheuterusbutreportedlynotinmidcervix(Chevilleetal.,1998).Venerealt

ransmissionisanimportantrouteofspreadinpigs(Poesteretal.,2013).Theincubationperiodvarie

swidelydependingonexposuredose,previousvaccination,species,age,sexandgestationofpreg

nancy(NicolettiandGilsdorf,1997).Thetransmissionofbrucellosisbyticks,fleasormosquitoesf

romaninfectedherdtonon-infectedherdhasneverbeenproved(OIE,2009). 

2.4.2.Transmissionofbrucellosisinhumans 

Thediseaseismainlytransmittedtohumansthroughingestionofcontaminatedanimalproductssu

chascheeseandunpasteurizedmilkandbydirectcontactwithinfectedanimalsthroughhandlinga

bortions,dystociaandparturitions(Shirimaetal.,2010).Thesourceofnaturallyacquiredbrucello

sisinhumansisalmostalwaysfromanimalreservoirs,butveryfewcasesofhumantohumantransm

issionviabloodtransfusion,intrauterineinfection,organandtissuetransplantation,sexualcontac

t,andbreastfeedinghavebeenreported(Godfroidetal.,2011).Thesourceofhumaninfectionresid

https://www.emedicinehealth.com/breastfeeding/article_em.htm
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esalwaysindomesticorwildanimalreservoirs.Theriskofcontractingzoonosisfromwildlifeishig

herinpoorcommunitieswhosepeopleandlivestockinteractwithwildlife,commonlyreferredtoa

swildlife-livestockinterfaceareas(Mumaetal.,2014).Wildlife-

livestockinterfacesposeachallengetohuman,animalandenvironmentalhealthpractitionersdue

tothecomplexandcontinuouscycleofdiseasetransmission(Pandeyetal.,2013). 

Fromthepublichealthviewpoint,brucellosisisconsideredtobeanoccupationaldiseaseforpeople

whoworkwithinfectedanimals,particularlyfarmworkers,veterinarians,ranchers,gamehunters

andmeatpackagingfactoryemployees(OIE,2011).Humaninfectiontransmissiontypicallyoccu

rsthroughthreeprimarysourceswhichinclude;consumptionofunpasteurizeddairyproductswhe

rebrucellosisisendemic,contactwithinfectedlivestockorwildanimals,meatortissuesofanimals

andlaboratoryexposures.Infectionmayalsooccurbyinhalation,conjunctivalcontamination,ac

cidentalingestion,skincontaminationespeciallyviacutsandabrasionandaccidentalself-

inoculationwithBrucellaS19vaccineduringfieldvaccinationcanleadtobrucellosistransmissio

ntohandlers(WHO,2006). 

Brucellaishighlyinfectiousinlaboratorysettingsandnumerouslaboratoryworkerswhoculturet

heorganismhavebecomeinfected.Itisafrequentlyreportedlaboratoryacquiredinfection(Singh

etal.,2015).Brucellaorganismscanbeshedinthemilkofinfectedanimalsforvariablelengthoftim

e,butformany,itcanbeshedforthelifeoftheinfectedanimal(MerckVeterinaryManual,2012).Al

thoughBrucellaagentscanbetransmitteddirectlyandindirectlyfromitsanimalreservoirtohuma

ns,indirecttransmissionremainsthehighestoverallriskandmainlyoccursthroughtheconsumpti

onofunpasteurizedmilkordairyproducts(Godfroidetal.,2005).Freshmilkanddairyproductspre

paredfromunpasteurizedmilksuchassoftcheeses,yoghurtsandicecreamsmaycontainhighamo

untsofthebacteriaandconsumptionoftheseisanimportantcauseofhumanbrucellosis(Makitaeta

l.,2008). 
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Figure1:Modeoftransmissionofbovinebrucellosis(B.abortus) 

Source:AchaandSzyfres,2001 

2.5.Pathogenesis 

Theabilityofthepathogentosurviveandreplicatewithindifferenthostcellsexplainsitspathogeni

city.PathogenesisdependsuponvariousfactorssuchastheBrucellaspecies,sizeordoseoftheinoc

ulum,modesoftransmissionandtheimmunestatusofthehost(Muflihanahetal.,2013).Brucellae

ntersthebodyviatheingestion,conjunctivalmucosa,respiratorytract,orskinandafterinitialinvas

ionofthebody,localizationoccursinitiallyinthelymphnodes.VirulentBrucellaehavetheabilityt

osurviveinbothpolymorphonuclearandmononuclearphagocytesandalsocandepresschemotax

isandphagocytosisbypolymorphonuclearleucocytes(James,2013). 

Brucellamultipliesinthelymphnodesasparasitesandthenentersthebloodandproducesthebacte

raemiafollowedbytheacutefebrilephaseofthediseaseafterphagocytosis.Fromtheblood,theorg

anismsaredistributedthroughoutthereticuloendothelialsystemandbecomepresentinmanyothe

rsites(James,2013). 

Brucellaabortushaspredilectioninthepregnantuterus,udder,testicleandaccessorymalesexgla

nds,lymphnodes,jointcapsuleandbursa.Iftheinfectedanimalsarepregnant,B.abortuswillcolon

izeandreplicateinhighnumberinthechorionictrophoblastofthedevelopingfetus.Thepreferenti

allocalizationtothereproductivetractofthepregnantanimalsisduetothepresenceofunknownfac
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torsinthegraviduterus.Thesearecollectivelyreferredtoasallantoicfluidfactorsthatwouldstimul

atethegrowthofBrucella.Erythritol,afour-

carbonalcohol,isconsideredtobeoneofthesefactors(Pandeyetal.,2013)whichareelevatedinthe

placentaandfetalfluidfromaboutthefifthmonthofgestation(Yohannes,2017).Thepreferentialr

eplicationofBr.abortusintheextraplacentomalsitewithintrophoblastsofthechorioallantoicme

mbraneresultsinruptureofthecellsandulcerationofthefetalmembrane.Thedamagetoplacentalt

issuetogetherwithfetalinfectionandfetalstresswillinducematernalhormonalchanges.Asaresul

t,abortionoccursprincipallyinthelastthreemonthsofpregnancy.Theincubationperiodisinverse

lyproportionaltothestageofdevelopmentofthefetusatthetimeofinfection(Megidetal.,2010). 

 

 

2.6.ClinicalSigns 

2.6.1.Clinicalsignsinanimals 

Theincubationperiodvariesbetween14and120days(Radiostitisetal.,2000).Primaryclinicalma

nifestationsofbrucellosisamonglivestockarerelatedtothereproductivetract.Incattle,Babortus

causesabortions,stillbirthsandweakcalves.Infectionsinnon-

pregnantfemalesareusuallyasymptomatic,butpregnantadultfemalesinfectedwithBabortusde

velopplacentitis,whichnormallycausesabortionbetweenthefifthandninthmonthofpregnancy.

Theplacentamayberetainedandlactationmaybedecreased.Epididymitis,orchitisandtesticular

abscessesaresometimesseeninbulls(Cadamusetal.,2006).Infertilityoccursoccasionallyinbot

hsexes,duetometritisororchitis/epididymitis.Hygromas,particularlyonthelegjoints,areacom

monsymptominsometropicalcountries.Arthritiscandevelopafterlong-

terminfections.Systemicsignsdonotusuallyoccurinuncomplicatedinfections,anddeathsarerar

eexceptinthefetusornewborn.Femalesusuallyabortonlyonce,presumablyduetoacquiredimm

unity(Yohhannes,2017).Evenintheabsenceofabortion,thereisheavysheddingofbacteriathrou

ghtheplacenta,fetalfluidsandvaginalexudates(OIE,2010). 
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Figure2:Epididymitisinbulls(a)andabortionincow(b) 

Source:AchaandSzyfres,2001 

Figure3:Hygromasonlegjoints 

Source:Godfroidetal.,2004 

2.6.2.Symptomsofhumanbrucellosis 

Themostcommonsymptomsofhumanbrucellosisincludeundulantfeverinwhichthetemperatur

ecanvaryfrom37.80Cinthemorningto400Cintheafternoon;nightsweetsandweakness.Commo

nsymptomsalsoincludeinsomnia,anorexia,headache,constipation,sexualimpotence,nervous

ness,encephalitis,arthritis,endocarditis,orchitisanddepression(Quinnetal.,2002).Spontaneou

sabortionseenmostlyinthesecondandthirdtrimestersofpregnancyinpregnantwomeninfected

withBrucella.LackofappropriatetherapyduringtheacutephasesmayresultinlocalizationofBru

cellainvarioustissuesandorgansandleadtosub-

acuteorchronicdiseasewhichisveryhardtotreat(Bosilkovskietal.,2007). 

2.7.Diagnosis 

Clinicianmustdevelopahighdegreeofclinicalsuspicionbasedonepidemiologicalinformationa

ndhistorywhicharecriticaltomakingtheclinicaldiagnosis.Inallcasesasampleshouldbecollecte

dfromthepatientandlaboratorytestingshouldberequestedasthedefinitediagnosisofbrucellosisi

simpossiblewithoutlaboratoryconfirmation(Bricker,2002).Inmostdevelopingcountries,surv

eillanceofzoonoticdiseasesisnotrecognizedasa“onehealth”collaborationundertakingbetwee
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nveterinarymedicineandhumanmedicine.Inaddition,manycountrieslackdiagnosticcapacitya

ndhealthinfrastructuretodiagnosethedisease(Mumaetal.,2014).Despitethevigorousattemptsf

ormorethanonecenturytocomeupwithadefinitivediagnostictechniqueforbrucellosis,diagnosi

sstillreliesonthecombinationofseveralteststoavoidfalsenegativeandpositiveresults(Poesteret

al.,2010).Severaldiagnosticmethodshavebeenusedinthediagnosisofbrucellosis,theseinclude

s;bacteriologicaldetectionmethods,directlydemonstrationofantibodiesusingserologicaltechn

iquesandmolecularmethods(James,2013). 

2.7.1.Bacteriologicaldetectionmethods 

TheisolationandidentificationofBrucellaoffersadefinitivediagnosisofbrucellosisandusefulfo

repidemiologicalpurposes.Itshouldbenotedthatallinfectedmaterialspresentaserioushazard,a

ndtheymustbehandledwithadequateprecautionsduringcollection,transportandprocessing.Ap

resumptivebacteriologicaldiagnosisofBrucellacanbemadebymeansofthemicroscopicexamin

ationofsmearsfromvaginalswabs,placentasorabortedfoetuseswiththeStampmodificationofth

eZiehl-Neelsenstainingmethod.However,morphologicallyrelatedmicro-

organisms,suchasChlamydophilaabortus,ChlamydiapsittaciandCoxiellaburnetticanmislead

thediagnosisbecauseoftheirsuperficialsimilarity(Poesteretal.,2010).Accordingly,theisolatio

nofBrucellaspeciesonappropriateculturemediasuchasFarrell’sselectivemediaisrecommende

dforanaccuratediagnosis(Marínetal.,1996). 

Isolationmaybeperformedbyculturingbodytissuesorsecretionslikeblood,milkandvirginaldis

charge(Poesteretal.,2010).Brucellaspeciescanalsobeculturedfrompus,jointandasciticfluids.

VaginalswabsandmilksamplesarethebestsamplestouseinisolatingBrucellafromanimals(Rob

a,2017).TheidentificationofBrucellaspeciesinculturedependsonagreatdealofphenotypictrait

ssuchas:CO2requirementandbiochemicaltests(Bricker,2002).Brothoragarcanbepreparedfro

mpowdermediaforcultureofBrucellaorganisms.DuetothelowBrucellaloadinthebloodandmil

k,brothorabiphasicmediumisrecommendedforimprovingsensitivity(Poesteretal.,2010).How

ever,forotherspecimens,solidmediasuchasdextroseagar,tryptoseagar,andtrypticasesoyagar,a

rerecommendedforprimaryisolationofBrucella,butsomespecies,i.e.,B.ovisandB.canisrequir

eadditionof5-

10%ofsterilebovineorequineserumtotheculturemedia.OptimumpHforgrowthofBrucellavari

esfrom6.6to7.4,andculturemediashouldbeadequatelybufferednearpH6.8foroptimumgrowth.

Theoptimumgrowthtemperatureis36-

38°C.However,moststrainsgrowbetween20and400C(Poesteretal.,2010). 
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ThemostwidelyusedselectivemediumistheFarrell’smedium(Marinetal.,1996),whichisprepar

edbytheadditionofsixantibioticstoabasalmediumtoinhibitgrowthofcontaminantsthatmaypre

ventisolationofBrucellaspecies.Onsuitablesolidmedia,Brucellacoloniescanbevisibleafter2–

3-daysofincubation.After4daysofincubation,Brucellacoloniesareround,1–

2mmindiameter,withsmoothmargins.Theyaretranslucentandapalehoneycolourwhenplatesar

eviewedinthedaylightthroughatransparentmedium(OIE,2012). 

InoculationintoGuineapigandmouseisanothertechniquethathasvaluefortheisolationofBrucel

lawhenspecimensarederivedfrompotentiallycontaminatedsourcessuchasmilk,cheese,semen,

orgenitaldischarges.InoculationshouldbemadesubcutaneouslyintoGuineapigorintravenousl

y(0.1ml),orsubcutaneouslyifthematerialisheavilycontaminated,intomice.Aguineapigiskille

d3weekspostinfectionand6weeksafterinoculation(Poesteretal.,2010). 

2.7.2.Serologicaldiagnosis 

Serologicaltestsarerelativelyeasytoperformandprovideapracticaladvantageindetectingthepr

evalenceofBrucellainfection.Thetestsarecrucialforlaboratorydiagnosisofbrucellosissincemo

stofcontrolanderadicationprogramsrelyonthesemethods.Despitethedevelopmentofnumerou

sserologicaltests,nosingletestidentifiesallinfectedanimalsandawidevariationexistsinestimate

softheirdiagnosticaccuracy(Abernethyetal.,2012;AdoneandPasquali,2013).Theserologicalt

estsarepresumptivediagnosisforbrucellosisinanimalsaswellashuman(OIE,2012). 

Severalserologicaltestsareusedtoday,butmostcommonlyusedserologicaltestsarescreeningtes

ts(e.g.,RBPT),monitoringorepidemiologicalsurveillancetests(e.g.,milkringtest),andcomple

mentaryorconfirmatorytests(complementfixationtest,ELISAs).Selectionofagiventestshould

takeintoaccountthespeciesoforganismandthelocalregulations(Nielsen,2002;Poesteretal.,201

0).Bodyfluidssuchasserum,uterinedischarge,vaginalmucus,milk, 

andsemenplasmafromsuspectedcattlemaycontaindifferentquantitiesofantibodiesoftheIgM,I

gG1,IgG2andIgAtypesdirectedagainstBrucella(Zewdie,2018). 

Milkringtest 

Itischeap,easy,simpleandquicktoperform.ItdetectslactealantiBrucellaIgMandfatglobulesfro

mmilkandformredringinpositivecase.However,ittestsfalsepositivewhenmilkthatcontainscol

ostrum,milkattheendofthelactationperiod,milkfromcowssufferingfromabnormaldisorderor

mastitis.MilkthatcontainlowconcentrationoflactealIgM,IgAorlackthefatclusteringfactors,te
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stsfalsenegative.Becauselactealantibodiesrapidlydeclineafterabortionorparturition,thereliab

ilityofmilkringtestusing1mlmilktodetectBrucellaantibodiesinindividualcattleorintactmilkis

stronglyreduced(Nielsonetal.,2001).Althoughthemilkringtestperformedwith8mlmilk,itimpr

ovedthedetectionofbrucellosisintankmilk.Itmaytestfalsepositivewhenracesofcolostrumarep

resentintankmilk(OIE,2009). 

 

Rosebengalplatetest(RBPT) 

TheRBPTisasimplespotagglutinationtestwheredropsofstainedantigenandserumaremixedon

aplateandanyresultingagglutinationsignifiesapositivereaction.Itdoesneedspeciallaboratoryf

acilitiesandiseasytoperform.ItusedtoscreenseraforBrucellaantibodies.Thetestisanexcellents

creeningtestbutmaybeoversensitivefordiagnosisinindividualanimals,particularlyvaccinated

ones(Munozetal.,2005).AlthoughthelowPH(3.6)oftheantigenenhancesthespecificityofthete

st,theambienttemperatureatwhichthereactiontakesplacemayinfluencethesensitivityandspeci

ficityofthetest(Bricker,2002). 

Complementfixationtest(CFT) 

Complementfixationtest(CFT)isanothercommonlyusedserologicalmethods.Itisthemostrelia

blediagnostictestnowinroutineuseforindividualanimalsalthoughitiscomplextoperform,requi

ringgoodlaboratoryfacilitiesandadequatelytrainedstafftoaccuratelytitrateandmaintaintherea

gents.ItmeasuresmoreantibodiesoftheIgG1typethanantibodiesoftheIgMtype.Itisrelativelyin

sensitivetoantibodyresultingfromstrain19immunizations(vaccinations).Therearenumerousv

ariationsoftheCFTinuse,butthistestismostconvenientlycarriedoutinamicrotiterformat(Nielso

netal.,2001).Eitherwarmorcoldfixationmaybeusedfortheincubationofserum,antigenandcom

plementateither370Cfor30minutesor40Cfor14–

18hours.Anumberoffactorsaffectthechoiceofthemethod;anti-

complementaryactivityinserumsamplesofpoorqualityismoreevidentwithcoldfixation,whilef

ixationat37°Cincreasesthefrequencyandintensityofprozonesandanumberofdilutionsmustbet

estedforeachsample(Xavleretal.,2009). 

Enzymelinkedimmunosorbentassay 

Enzymelinkedimmunosorbentassay(ELISA)hasbecomepopularasastandardassayforthediag

nosisofbrucellosisserologically.ItmeasuresIgG,IgAandIgMantibodiesandthisallowsabetteri
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nterpretationoftheclinicalsituation.Thediagnosisofbrucellosisisbasedonthedetectionofantib

odiesagainstthesmoothLPS.DetectionofIgGantibodiesismoresensitivethandetectionofIgMa

ntibodiesfordiagnosingcasesofbrucellosisbutspecificityiscomparable(Araj,2010;Sathyanara

yanetal.,2011;Agasthyaetal.,2012). 

TheindirectELISA(I-

ELISA)hasbeenusedforserologicdiagnosisofbrucellosisinsheep,goatsandpigs.Ithasalsobeen

usedfordiagnosisusingserumormilkfromcattle(DiFeboetal.,2012).I-

ELISAhasbeenusuallyusedforsmoothLPSBrucellaspeciesanditissensitiveandspecificforB.a

bortusorB.melitensis,butitisnotcapableofdifferentiatingantibodiesinducedbythevaccinestrai

nsS19orRev1(Limetal.,2004;KhanandZahoor,2018).SensitivityofI-

ELISAvariesfrom96to100%anditsspecificityfrom93.8%and100%(Gall&Nielsen,2004). 

Ontheotherhandcompetitiveenzymelinkedimmunesorbentassays(C-

ELISA)weredevelopedinordertoeliminatesome,butnotalloftheproblemsarisingfromresidual

vaccinalantibody,andfromcross-

reactingantibodies.Theassaysarecarriedoutbyselectingamonoclonalantibodywithslightlyhig

heraffinityfortheantigenthanmostofthevaccinalorcross-

reactingantibody,butwithloweraffinitythanantibodyarisingfrominfection(Munozetal.,2005;

OIE,2009;Poiesteretal.,2010).Thespecificityofthecompetitiveenzymeimmunoassayisveryhi

ghandisabletodetectallantibodyisotypes(IgM,IgG1,andIgG2andIgA)(Nielsen,2002).Howev

er,itisslightlylesssensitivethantheindirectenzymeimmunoassay.Thisassayisanoutstandingco

nfirmatoryassayforthediagnosisofbrucellosisinmostmammalianspecies. 

Fluorescencepolarizationassay(FPA) 

Itisbasedonthephysicalprincipleofthemass-

dependentchangeofthemoleculesrotationspeedinaliquidmedium.Thesmallerthemolecule,the

fasteritrotatesandthedepolarizationofapolarizedbeamoflightoccurs.InFPAtheserumsampleis

incubatedwithaspecificBrucellaantigen,conjugatedwithafluorescentlabel.Incasethereareanti

-Brucellaantibodiesintheserum,largefluorescentlylabeledantigen-

antibodycomplexisformed,whichcaneasilybedistinguishedfromtheunboundantigennegative

control.FPAmethodhasahighspecificitybutlesssensitivitythanI-

ELISA(McGivenetal.,2003).InEuropeandtheUSAFPAmethodisusedinprogramstomonitora

ndcontrolthespreadofbrucellosis,butitrequiresspecialequipmentanditisnotsuitableforrapidan
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deasytesting. 

2.7.3.Molecularmethods 

Moleculartechniquesareimportanttoolsfordiagnosisandepidemiologicstudies,providingrele

vantinformationforidentificationofspeciesandbiotypesofBrucellaspeciesallowingdifferentia

tionbetweenvirulentandvaccinestrains(Queipo-

Ortuñoetal.,2008).MoleculardetectionofBrucellaspeciescanbedonedirectlyonclinicalsampl

eswithoutpreviousisolationoftheorganism.Inaddition,thesetechniquescanbeusedtocomplem

entresultsobtainedfromphenotypictests(Bricker,2002).DespitethehighdegreeofDNAhomolo

gywithinthegenusBrucella,severalmolecularmethods,includingPCR,havebeendevelopedtha

tallow,toacertainextent,differentiationbetweenBrucellaspeciesandsomeoftheirbiovars(OIE,

2009;Colmeneroetal.,2010). 

Polymerasechainreaction 

Thepolymerasechainreaction(PCR)isarecentandpromisingtechniquethatallowsaccuratediag

nosisofbovinebrucellosis(Baddour,2012).Thetechniqueischosenbasedonthetypeofbiologica

lsampleandthegoal,i.e.,diagnosisormolecularcharacterizationorepidemiologicalsurvey.Mos

tofthemoleculardiagnosticmethodsforbrucellosishavesensitivityrangingfrom50%to100%an

dspecificitybetween60%and98%.TheDNAextractionprotocol,typeofclinicalsample,anddete

ctionlimitsofeachprotocol,arefactorsthatcaninfluencetheefficiencyofthetechnique(Mitikaet

al.,2007). 

2.8.SignificanceoftheDisease 

2.8.1.Economicsignificance 

Endemicbrucellosisinlow-incomecountriesofsub-

SaharanAfricaandSouthAsiahasmultipleeconomicimplicationsacrossagricultureandpublich

ealthandbroadersocio-economicdevelopmentsectors.Effortstocontrolthediseaseinlow-

incomecountriesmusttakeadifferentapproach.Simplyreplicatingpastsuccessesinbrucellosisc

ontrolanderadicationinhigh-incomecountrieswillnotwork.Low-

incomecountrieshaveatleastaten-

foldhigherburdenofinfectiousdiseasefromawidevarietyofpathogens(McDermottandGrace,2

013). 
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Theassessmentoftheeconomicaspectsofbrucellosis,withemphasisonthelow-

incomecountriesofAfricaandAsia,isstructuredinthreemainparts.Thefirstdescribesanoverallf

rameworkforeconomicassessmentofdiseaseburdensandtheimpactsofpotentialcontrolprogra

ms.Thesecondpartsystematicallyreviewsavailableanimal,humanandjointburdenestimatesfro

mstudiesconductedintheseregions.Thethirdsectionprovidesestimates,whenavailable,ofdiffe

rentcostsassociatedwithbrucellosisillnessanditscontrol.Thissectionalsocommentsontoolsan

dapproachesforassessingcontrolprogramsthatareofrelevancetolowandmiddle-

income(Zamri-saadandKamarudin,2016). 

Whenbrucellosisisdetectedinaherd,flock,region,orcountry,internationalveterinaryregulation

simposerestrictionsonanimalmovementsandtrade,whichresultinhugeeconomiclosses.Theec

onomiclossesaswellasitszoonoticimportancearethereasonswhyprogramstocontroloreradicat

ebrucellosisincattle(OIE,2008). 

InEthiopia,informationonlossesspecificallythroughbrucellosisinthedifferenttypesofproducti

onsystemsissparse,exceptforSintaro(1994)whoreportedanannuallossfrombrucellosisestimat

edtobe88,941.96EthiopianBirr($5231equivalent)among193cattle,largelyduetoreducedmilk

productionandabortions(ChaffaStateFarm,Wollo,from1987to1993). 

2.8.2.Publichealthsignificance 

Brucellaabortus,B.melitensisandB.suisarehighlypathogenicforhumans(OIE,2009).Themajo

rityofreportedhumanbrucellosiscasesarecausedbyB.melitensis,B.abortus,andB.suis,inoccurr

enceorder,novelandatypicalBrucellaarealsobeinginvestigated(AlDahouketal.,2013).Brucell

osisremainsthemostcommonzoonoticdiseaseintheworld,withmorethan500,000newcasesrep

ortedannually(Godfroidetal.,2013);theactualnumberofcases,includingundetectedandunrepo

rtedcases,isbelievedtobeconsiderablyhigher(AlDahouketal.,2013).Brucellosisisoftenanegle

cteddiseasedespitebeingendemicwithhighzoonoticpotentialinmanycountries(Poesteretal.,2

013).Theprevalenceofhumanbrucellosisdiffersbetweenareasandhasbeenreportedtovarywith

standardsofpersonalandenvironmentalhygiene,animalhusbandrypractices,andspeciesofthec

ausativeagentandlocalmethodsoffoodprocessing(Chugh,2008). 

Ascomparedtostudyofanimalbrucellosis,studyofhumanbrucellosisinEthiopiaissparsewithev

enlessinformationonriskfactorsforhumaninfection.Forinstance,outof56caseswithfeverofunk

nownorigin,two(3.6%)werereportedtobepositiveforB.abortusantibodiesbyRBPTandCFT(J

ergafaetal.,2009).AstudyconductedintraditionalpastoralcommunitiesbyRagassaetal.(2009)r
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evealedthat34.1%patientswithfebrileillnessfromBorena,29.4%patientsfromHammer,and3

%patientsfromMetemaareasweretestedpositiveusingBrucellaIgM/IgGlateralflowassay.Stud

iesconductedinhighriskgroupsuchasfarmers,veterinaryprofessionals,meatinspectorsandartif

icialinseminationtechniciansinAmharaRegionalState(Mussie,2007),SidamaZoneofSouther

nPeopleNationsandNationalitiesSate(Kassahunetal.,2007),andAddisAbaba(Kassahunetal.,

2006)foundaseroprevalenceof5.30%,3.78%and4.8%byscreeningserafrom238,38and336ind

ividualsrespectively.Thediscrepancybetweenandothersmightbeduetodifferenceinmilkconsu

mptionhabitsandsensitivityoftestmethodsused(Feredeetal.,2011). 

Humansmaybecomeinfectedbyingestionofraworunpasteurizeddairyproducts,bydirecttrans

missionthroughcontactwithinfectedanimalsorbyhandlingspecimenscontainingBrucellaspec

iesinlaboratory.Italsotransmittedtohumanbydirectcontactwiththeskinormucosaduringpartur

itionandabortion(Degefuetal.,2011;Feredeetal.,2011;Addis,2015). 

InSouthSudanafraughtwithseveralpotentialriskfactorscouldfuelthedisseminationofbrucellos

istolivestockandhumans(Ladoetal.,2012).Thetraditionalpastoralist’spracticeofassemblingse

veralherdsintocattlecampswithcloselivestock-

humaninteractionsisoneofthekeymilestones.Moreover,poorawarenessisariskmilestonetoocc

urrenceandperpetuationofbrucellosisinlivestockwhichcouldcreatehumanhealthhazards(Yoh

annes,2017).Furtherbrucellosisriskindicatorsincludingthewidespreadanimalherder’spractic

eofvulvalblowing,tofacilitatemilklet-

downduringcowmilking(figure4a)andthepracticeofdirectudder-to-

mouthconsumptionofrawmilk(figure4b)couldexacerbatehumanbrucellosis(Ladoetal.,2012)

. 

 

 

 

 

 

(a)(b) 

Figure4:Waysofdiseasetransmission(a)Blowingthroughthevulvatoenhancemilklet-

down(b)DirectsucklingofrawmilkfromcattlecampsintheTerekekacountry. 
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Source:Ladoetal.,2012. 

2.9.Treatment 

Aneffectivetreatmentforanimalswithbrucellosisisnotknowntodate(Tolosa,2004).Thetreatm

entofbrucellosisinthecowhasgenerallybeenunsuccessfulbecauseoftheintracellularsequestrat

ionoftheorganismsinlymphnodes,mammarygland,andreproductiveorgansandthebacteriaare

facultativeintracellularwhichsurviveandmultiplywithinthecells(Radostitsetal.,2000).Genera

lly,treatmentofinfectedlivestockisnotattemptedbecauseofthehightreatmentfailurerate,cost,a

ndpotentialproblemsrelatedtomaintaininginfectedanimalsinthefaceofon-

goingeradicationprograms(Asmreetal.,2010).Mancanbetreatedwithantibiotics(doxicyclinw

ithrifampicin);however,relapsesareimpossible(SmitsandKadri,2005). 

2.10.PreventionandControl 

Prevention,controlanderadicationofbrucellosisareamajorchallengeforpublichealthprograms

.Althoughcontrolledoreradicatedinanimalsinanumberofdevelopedcountriesthroughacombin

ationofmassvaccination,testandslaughterprograms,effectivediseasesurveillanceandanimalm

ovementcontrolwhilethediseaseinhumanshasmajorlybeencontrolledthroughmilkpasteurizat

ion(McDermottandArimi,2002;Pappasetal.,2006),re-

introductionofbrucellosisremainsaconstantthreat,whileinothers,especiallyinthedevelopingw

orld,thisdiseasecontinuestoexertitsdevastatingimpactperpetuatingpoverty(Smitsetal.,2004). 

Averyimportantapproachtothecontrolofbrucellosisthatisgainingmoreandmorerecognitionin

recentyearsistheOneHealthApproachtocontrolandpreventhumanandanimalbrucellosisrequir

esmultidisciplineapproachsinceneitherveterinarianalonenorphysicianalonecouldn’tperform

allapproachesofcontrol.Soitrequiresparticipationofotherdisciplineandfarmersforeffectiveco

ntrolespeciallyindevelopingcountrieswheremostpeoplearelivingclosertoanimals(Pieracciet

al.,2016). 

IntheOneHealthframeworkveterinary,medical,environmentalandalliedprofessionalsandexp

ertscollaboratetogetherwiththeaimofidentifyingpossibleriskfactorsforthisinfectionanddesig

nasuitableapproachtocombattingtheinfection.Unfortunately,inmanyunderdevelopedanddev

elopingcountries,thiskindofcollaborationisnon-

existentorweakwhichgivesroomforbrucellosistothriveuncheckedespeciallyinruralpopulatio

ns(BeruktayitandMersha,2016). 
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InEthiopiatherehavebeennationalprogramsproposedforpreventionandcontrolofbrucellosisth

roughOneHealthApproach.However,atregionallevels,nostrategyisinplacetocontrolbrucellos

is.Thisislargelyaresultoflackoffacilitiesandbudgettorunsuchaprogram(BeruktayitandMersh

a2016).Thesuccessfulpreventionofthisdisease,whichissodifficultincattleproductioninthetro

pics,requiresthat,asfaraspossible,allavailablestepstakentocombatit(Yohannesetal.,2013). 

2.10.1.Classificationofendemicareasbasedonprevalence 

Classificationofendemicareasbasedonprevalencewillenableinitiationofappropriatecontrolm

ethodsinendemicareas.Identificationoflowandhighprevalenceareaswillgreatlyfacilitatethei

mplementationofappropriatecontrolprograms,andshouldideallybecombinedwithotherstrate

gieslikeaccuratelivestockcensusdataandalivestockidentificationsystem(eithersimpleearnotc

hesormoresophisticatedearlabelingsystem).Inareaswherethediseaseislessprevalent(livestoc

kseroprevalenceoflessthan1%),cullpolicywithcompensationmayberecommended.Forareas

withhighandmoderateprevalence(>5%)underwell-

organizedfarmingsystems,wemayrecommendtestandsegregationpolicybywhichanimalswith

brucellosiswillbeisolatedandproductsconsumedafterpasteurization(Yohannesetal.,2013). 

2.10.2.CharacterizationofBrucellaSpecies 

GenotypingandidentificationofBrucellaspeciesbasedonmolecularapproacheshaveprovedtob

epowerfultoolstoconfirmthediseaseandtoidentifyBrucellaspeciesanditsbiovarsandBrucellal

ikeorganisms.Asaprerequisite,Brucellaspeciesidentificationshouldbeundertakentoinformse

lectionofthemostappropriatevaccine(forexample,Bmelitensishasrecentlybeenfoundinfecting

cattleinKenya)andtoenabledifferentiationofvaccineandwild-

typestrains(Muendoetal.,2012). 

2.10.3.Vaccination 

TheWHOhaslongbeeninvolvedinbrucellosissurveillanceandcontrol,includingresearchandde

velopmentofvaccinestopreventanimalbrucellosis(Muniretal.,2010).Systematicvaccinationo

fanimalsisrecommendedwheretheprevalenceisgreaterthan5%(Holveicetal.,2007).Vaccinein

creasesindividualresistancetosystemicinfection,andininfectedanimalsdecreasestheprobabili

tyofplacentalinfection,abortionandmassivesheddingofinfectiousorganisms(Ibrahim,2010).I

ndifferentpartsoftheworldbothlivevaccines,suchasB.abortusS-19,B.melitensisRev-

1,B.suisS-2,roughB.melitensisstrainM111,andB.abortusstrainRB-
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51andkilledvaccines,suchasB.abortus45/20andBmelitensisH-

38areavailable.Eachvaccinehasbeenreportedtohaveitsownadvantagesanddisadvantages,wit

hprotectionfollowinglocalizedpersistenceoflivevaccinespreferredbymostandshowingeffica

cyinsmallruminantsandcattle(ThakurandThapliyal,2002). 

BrucellaabortusS19Vaccine 

ThemostwidelyusedvaccineforthepreventionofbrucellosisincattleistheBrucellaabortusS19v

accine,whichremainsthereferencevaccinetowhichanyothervaccinesarecompared.Itisusedasa

livevaccineandisnormallygiventofemalecalvesagedbetween3and6monthsasasinglesubcutan

eousdoseof5–

8×1010viableorganisms.Areduceddoseoforganismscanbeadministeredsubcutaneouslytoadul

tcattle,butsomeanimalsmayabortandexcretethevaccinestraininthemilk.Alternatively,itcanbe

administeredtocattleofanyageaseitheroneortwodosesof5×1010viableorganisms,givenbythec

onjunctivalroute;thisproducesprotectionwithouttherisksofabortionandexcretioninmilkwhen

vaccinatingadultcattle(Seleemetal.,2010).BrucellaabortusS19vaccineinducesgoodimmunit

ytomoderatechallengebyvirulentorganisms.SeedlotsforS19vaccineproductionshouldberegu

larlytestedforresidualvirulenceandimmunogenicityinmice(Seleemetal.,2010). 

BrucellaabortusstrainRB51vaccines 

ThisisarecentlydevelopedvaccineandhasreplacedBr.abortusstrain19inanumberofcountriesa

stheapprovedcalfhoodvaccinebecauseitdoesnotinterferewithserologicalevaluation(Asmaree

tal.,2010).BrucellaabortusstrainRB51isalivestableroughmutantofBr.abortusstrain2308,whi

chlacksmuchofthelipopolysaccharideO-

sidechainandhasbeeninvestigatedasanalternativetostrain19vaccines(Radostitsetal.,2000).A

dultvaccinationswithBr.abortusstrainRB51onlyrarelycausesabortion.Onewaytoreducethesi

deeffectsofRB51istoreducethedose.Whenusingthereduceddoseofthisvaccine(1×1010colony

-

formingunits[CFU]),onlatepregnantcattle,noabortionsorplacentitislesionsareproduced(Din

kaandChala,2009). 

2.10.4.Applicationofveterinaryextension 

Healtheducationisanotheroptiontoreduceoccupationalandfood-

bornerisks.Theultimatepreventionofhumaninfectionremainstheeliminationofinfectionamon
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ganimals(Radostitsetal.,2000).Thedevelopmentofanationalveterinaryextensionservicesinth

ecountry,iscriticaltopromoteawarenessaboutbrucellosis,itsimpactonlivestockproductionand

zoonoticrisks.Everybodyhasresponsibilitytokeephisenvironment,animalsandownhealthcare

.Toloweryourriskofgettingbrucellosisfromnaturalsource;avoideatingordrinkingunpasteuriz

edmilk,cheeseoricecream;checkthelabeltomakesureitsays“pasteurized”anddon’teatitifyouar

enotsure;donothandlesickordeadanimalbodies,butifyoumust,thenuseglovesandprotectivem

aterials;cookmeatthoroughlyanddisinfectingtheareawheretheanimalsareaborted(Beruktayit

etal.,2016). 

 

 

 

 

 

 

 

 

 

 

 

3.MATERIALANDMETHODS 

3.1.StudyArea 

ThestudywascarriedoutinthreepurposelyselecteddistrictsofEastWollegazonenamelyGobuS

eyo,SibuSireandGudeyaBilaintheperiodfromNovember2018toSeptember2019.GobuSeyodi

strictissituatedinEastWollegazone265kmwestofAddisAbababorderedbyWestShewazoneint

heeast,SibuSireinthewest,GudeyaBilainthenorthandBonayaBosheinthesouth.Thecapitaltow
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nofGobuSeyo(Ano)islocated65kmtoeastfromNekemte,thecapitaltownofEastWollegazone.

Thedistricthasanaltituderangingfrom1300-

2998meterabovesealevelandtemperatureofthearearangesfrom13.60Cto28.80C.Thisdistrictha

s76,791ofCattle,5,334ofSheep,9253ofGoat,720ofHorses,601ofMules,3300ofDonkeys(GS

WOARD,2017). 

SibuSireisoneofthedistrictsoftheEastWollegazonewhichborderedonthesouthbyWamaBona

ya,onthewestbyGutoWayu,andonthenorthandeastbyGobuSeyoandGudeyaBiladistrictsofEa

stWollega.TheadministrativecenterofthisdistrictisSire.SibuSiredistrictislocatedabout272km

westofthecapitalcityofEthiopia,AddisAbaba.Itliesbetween8°56'-9°23'Nlatitudesand36°35'-

36°56'Elongitudes.Thealtitudeofthedistrictvariesfrom1336to2500meterabovesealevel.Abo

ut74.2%ofitssurfaceareabelongstomid-altitudeagro-climate,7.53%ofthelandishighlandagro-

climateandtheremaining18.27%isclassifiedaslowlandagro-

climate.Themeanannualtemperatureandmeanannualrainfallis250Cand1050mm,respectively

.Thelivestockpopulationoftheareais(Cattle125,343,Sheep14,502,Goat24,212,Horse5685,M

ule1023,Donkey8415and57,695poultry(SSWOARD,2017). 

GudeyaBilaisoneofthedistrictsintheEastWollegazoneanditwaspartofformerBilaSeyoworeda

.Itislocatedatthedistanceof270KmfromAddisAbabatowest.ThedistrictisborderedbyJimaGen

etidistrictofHoroGuduruwollegaineast,BakoTibedistrictofWestShoainsouth-

east,GobuSayoandSibuSiredistrictsofEastWollegainwestandAbeDongorodistrictofHoroGu

duruWollegainnorth.Thereare13peasantassociationsand2townadministrations(BilaandJare)

.TheareahasrainfallfromJunetoSeptemberandadryseasonfromOctobertoMay,withameanann

ualrainfallof1100mm-1950mm.Thealtituderangesfrom1100m–

2400m.Thedailyaverageminimumandmaximumtemperaturesare18.50Cand27.50C,respectiv

ely.AccordingtotheWoreda’sOfficeofAgricultureandRuralDevelopment,theanimalpopulati

onsofthestudyareain2017were104,567cattle,85,743sheep,106,212goats,63,685horses,2482

donkeysand1632mules(GBWOARD,2017). 

Mixedcrop-

livestock,extensivesystemisthemainproductionsystempracticedinthearea.Almostalltypesofl

ivestockspeciesarebeingrearedinthestudyzone.However,cattlearethepredominantinthearea.

Cattleareusedasassetsandaretheonlysourceoftractionpowerbesidesmilkandmeat 

https://en.wikipedia.org/wiki/Woreda
https://en.wikipedia.org/wiki/Misraq_Welega_Zone
https://en.wikipedia.org/wiki/Wama_Bonaya
https://en.wikipedia.org/wiki/Wama_Bonaya
https://en.wikipedia.org/wiki/Guto_Wayu
https://en.wikipedia.org/wiki/Bila_Seyo
https://en.wikipedia.org/wiki/Sire,_Welega
https://en.wikipedia.org/wiki/East_Welega_Zone
https://en.wikipedia.org/wiki/Bila_Seyo
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Figure5:Mapofstudyarea 

3.2.StudyAnimalsandtheirManagement 

Thestudypopulationusedinthisstudywereallcattlepopulationabove6monthsofagewithnohisto

ryofvaccinationagainstbrucellosisinselecteddistrictsofEastWollegazonethatwerekeptundere

xtensiveandsemi-

intensivemanagementsystem.Classificationofmanagementsystemswasdonebasedonthecrite

riaadoptedbyRashid(1993).Bothsexesanddifferentagegroupgreaterthansixmonthwereinclud

edinthestudyasthediseaseisnotcommoninthecattlelessthan6monthsofageduetomaternalantib

ody. 

3.3.StudyDesign 

Across-

sectionalstudywascarriedoutinindigenousbreedsofcattleunderextensivehusbandryandcrossb

reeds(ZebuwithHolsteinFriesian)ofcattleundersemi-

intensivehusbandrytoassessseroprevalanceofbovinebrucellosisandtheirassociationwithdiffe

rentriskfactors.Semi-

structuredquestionnairesurveywasalsoconductedtocollectdataonfactorsexpectedtobeassocia
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tedwithepidemiologyandtransmissionofbrucellosis. 

3.4.SamplingProcedureandSampleSizeDetermination 

Thestudyzoneanddistrictswereselectedpurposively.Peasantassociations(PA’s)weretakenran

domlyaccordingtotheproportionsofPA’sfoundineachdistrict.Accordingly,2PA’sfromGobuS

eyo,3PA’sfromGudeyaBilaand4PA’sfromSibuSiredistrictswereincludedinsampling.Ninepe

asantassociationsweresampledfromatotalof43(GobuSeyo:9,SibuSire:19,GudeyaBila:15)int

hesethreedistricts.Thiswasfollowedbysamplingofherds(households)intheselectedpeasantass

ociation.Thosecattlethathousedinthesamebarnsorunderindividualhouseholdswereconsidere

dasoneherd(Tolosa,2004;Asgedometal.,2016).Accordingtodataobtainedfromthedistrictagri

culturaloffice,thenumberofhouseholdsineachPA’svariesfrom350to400.Ineachstudyarea,the

listsofhouseholddataweregainedfromthekebelemanager.Averagesof8herds(households)wer

eselectedbysystematicrandomsamplingmethodfromeachPA.Atotalof75herds(20fromGobu

Seyo,32fromSibuSireand23fromGudeyaBila)wereincludedinsampling.Animalsabovesixm

onthsofagewithintheherdswereselectedusingsimplerandomsamplingmethod. 

Additionallyallfarmsofmainlycrossbreedcattleweresampledpurposively,sincetherewerefew

crossbreedcattleinstudyarea.Farmsweredividedintothreecategories;smallscale(≤10headsofc

attle),mediumscale(≥10-

20headsofcattle)andlargescale(≥20headsofcattle)dependingonnumberofanimals(Boyazoglu

,1998).Totally12farms(twolargescalefarm,fivemediumscalefarmsandfivesmallscalefarm)w

ereincludedinsampling.Studyanimalswereselectedbysimplerandomsamplingmethod(lottery

methoddependingontheireartag,nameandcolor).Thenumbersofanimalssampledfromeachsca

leweredeterminedbytheproportionofthecattlepopulationexistingineachscale. 

Inordertodeterminethedesiredsamplesize,therewerenopreviousreportsofbovinebrucellosispr

evalenceinthepresentstudyarea.Therefore,theaverageexpectedprevalenceratewasassumedto

be50%fortheareawithin95%confidenceinterval(CI)at5%desiredprecisionasstatedbyThrusfi

eld(2007).Hence,usingtheformula,calculatedsampleforthecurrentstudybecomes384headsof

cattle;however,atotalof488serumsamples(362fromlocalbreedand126fromcrossbreed)ofboth

sexesweresampledfrom87herdsinthestudyareastoincreasetheprecisionoftheresult. 
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Where,n=requiredsamplesize 

Pexp=expectedprevalence 

d=desiredabsoluteprecision 

Z=confidencestatistics 

Table2.Thenumberofanimalssampledfromeachdistricts 

District Numberofanimalsampled 

GobuSeyo 149 

SibuSire 188 

GudayaBila 151 

Total 488 

3.5.SampleandDataCollection 

3.5.1.Bloodsamplecollection 

Animalswererestrainedbyanimalhandlersandapproximately10mlofbloodsamplewascollecte

dfromthejugularveinafterdisinfectionofthesiteusingvacutainertubeswith18-

20gaugehypodermicneedles.Eachbloodsamplefromeachanimalwaslabeledonvacutainertube

byusingcodesdescribingthespecificanimalandkeptovernightatroomtemperaturetoallowclotti

ng.Atthenextmorningclearlyseparatedserumofapproximately2mlweredecantedtothecryo-

vialstowhichidentificationwascoincided.Theobtainedserawerestoredat-

200CuntiltestedbybothRoseBengalPlateTestandC-

ELISAtestmaterials.Duringbloodsampling,epidemiologicaldataforstudyatindividualanimall

evelwerecollectedusingsampledatacollectionsheet(Annex1). 

3.5.2.Questionnairesurvey 

Verbalagreementwasobtainedfromtherespondentsandtheobjectiveofthesurveyexplainedtoth

embeforestartingtheinterview.A12semi-

intensiveand75extensive,totalof87ownersorrespondentswereinterviewedinlocallanguages(

AfaanOromo)paralleltobloodcollectionusingsemi-structuredquestionnairethatwere 

believed to influence the epidemiology and transmission of 

Brucellosis(Annex2).Similarly,informationrelatedtotheanimalsattributeslikebreed,sex,age,r

eproductivestatus,parity,originoftheanimal,historyofabortionandretainedfatalmembranewer
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ecollected.Basedonitsbiologicalrelevance,agewasstratifiedintothreecategories:<3years,≥3–

6yearsand>6yearsaccordingtodentaleruption(PaceandWakeman,2003)(Annex3).Besides,in

formationonfarmssuchas:herdsize,managementsystems,matingmethod,presenceofparturitio

npen,disposalafterbirthandotherriskfactorswerealsocollectedusingaquestionnaireformatpre

paredforthispurpose. 

3.6.SerologicalTests 

3.6.1.Rosebengalplatetest(RBPT) 

AllserumsampleswerescreenedusingtheRBPTatBedeleVeterinaryRegionallaboratoryaccor

dingtoOIE(2016)procedures(Annex4).Seraandantigenweretakenfromrefrigeratorandleftatr

oomtemperatureforhalfanhourbeforethetestconducted.Briefly,30µlofeachtestserumweretak

enandplacedonacleanglassslide.Thenthesameamountsof30µlofRBPTantigenwereaddedtoth

esideofeachtestserum.Theantigenandtestserumweremixedthoroughlyinaplasticapplicator,sh

akenfor4 min,andagglutinationwasreadimmediately.Anyobservedagglutinationbythenaked

eyewasconsideredtobeapositivereaction. 

3.6.2.CompetitiveELISA 

AllRBPTpositiveserawerefurthertestedusingtheCOMPELISA160and400,acompetitiveELI

SAkitforthedetectionofantibodiesagainstBrucellainserumsamples(NewHaw,Addlestone,Su

rrey,KT153NB,UnitedKingdom)attheNationalVeterinaryInstitute(NVI),Bishoftu,Ethiopia.

Thetestwasperformedaccordingtothemanufacturer’smanualin96-

wellpolystyreneplatesthatwerepre-

coatedwithBrucellaspecieslipopolysaccharide(LPS)antigen(Annex5).20μlofeachtestserum

wasaddedtoeachwellfollowedby100μlofpreparedconjugatesolution.Theplateswerethenshak

envigorouslyfortwominutesandincubatedatroomtemperaturefor30 minonrotaryshaker,at160

revs/min.Plateswerewashed5timesanddried.100μlofP-

PhenylePhosphatesolutionwasaddedtoallwellsandtheplateswereincubatedatroomtemperatur

efor10to20 min.Thereactionwasthenbeingstoppedusingstoppingsolution.Opticaldensities(O

D)werereadat450 nmusingmicroplatereader.Thelackofcolordevelopmentindicatedthatthesa

mpletestedwaspositive.Apositive/negativecut-

offwascalculatedas60%ofthemeanoftheODofthe4conjugatecontrolwells.Anytestsamplegivi

nganODbelowthisvaluewastakenasbeingpositive. 
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3.7.DataManagementandAnalysis 

DescriptivestatisticwasutilizedtosummarizedataaftercodedandtransferredtoStatisticalPacka

gefortheSocialScience(SPSS)version20.Twoepidemiologicalparametersweregeneratednam

elyindividualanimalandherdlevelseroprevalence.Individualanimalseroprevalencewascalcul

atedbythenumberofpositiveanimalsdividedbythetotalnumberofanimalstested.Similarly,herd

levelprevalencewascalculatedbythenumberofpositiveherdswithatleastoneseropositiveanima

lintheherddividedbythetotalnumberofherdsscreened.Ananimalwasconsideredpositiveifittest

edseropositiveonC-

ELISAtest.Univariablelogisticregressionanalysiswasusedtoselecttheindividualexplanatoryv

ariablethatmaypredicttheoutcomevariableinthemodel.Theexplanatoryvariables(P≤0.25)wer

efurthercheckedformulticollinearityusingthevarianceinflationfactor(VIF)andtolerancefacto

r(TF)beforemultivariablelogisticregressionanalysis.Varianceinflationfactorvaluesofgreatert

han3ortolerancelessthan0.1wereconsideredthecut-

offpointsforthecollinearitydiagnostics.Thestrengthofassociationbetweenoutcome(Brucellas

eropositivity)andriskfactorswasassedusingtheoddratio(OR).Multivariablelogisticregression

analysiswasconductedtocalculatetheprobabilityofdiseasehappeningasafunctionofseveralind

ependentvariables.Thebackwardeliminationprocedurewasusedtoeliminatethefactorsthatwer

enotsignificantatP<0.05inoverallmodel.Factorsthatweresignificant(P≤0.05)wereretainedint

hefinalmodelandmodelfitwasobservedusingtheHosmer-Lemeshowtest. 

4.RESULTS  

4.1.Overallseroprevalenceofbovinebrucellosis 

Inthepresentstudy,atotalof488cattle(157male(32.17%)and331female(67.83%))serawerecoll

ectedfromanimalsabovesixmonthsofagewhichwerenotvaccinatedagainstbovinebrucellosis.

Ofthem,11(2.25%)(95%CI:0.94-

3.5)werepositiveinaRBPTtestandsixwereconfirmedtobeseropositiveforbrucellosisusingC-

ELISA,givingseroprevalenceof1.23%(95%CI:0.25-

2.2).Outof87herdsincludedinthestudy,6(6.9%)(95%CI:3.2-14.2)wereseropositiveusingC-

ELISAwithatleastoneseropositiveanimalintheherd.Anoverallanimallevelseroprevalenceof1

.23%andherdlevelseroprevalenceof6.9%wererecorded(Table3). 

Table3.OverallindividualanimalandherdlevelbrucellosisseroprevalencebasedonRBPTandE

LISAtest. 
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Testassay Classification Animallevel Herdlevel 

  N % 95%CI NF % 95%CI 

RBPT Negative 477   78   

 Positive 11 2.25 0.94-3.5 9 10.34 3.9-16.74 

C-ELISA Negative 482   81   

 Positive 6 1.23 0.25-2 6 6.9 3.2-14.2 

Total  488   87   

N:numberofanimalsNF:numberoffarm%:Prevalence 

4.2.Riskfactorsanalysis 

4.2.1.Animallevelriskfactorsanalysis 

TheresultsofanimallevelBrucellaseropositivityandtheirassociationwithexposurevariablesus

ingunivariablelogisticregressionwerepresentedinTable4.Accordingly,seroprevalenceofbovi

nebrucellosiswasnotsignificantlyrelatedwithstudydistricts(P>0.05).Thoughtherewerenosig

nificantdifferenceamongstudydistrictsandBrucellaseropositivity,slightlyhigherproportionof

seropositivitywasobservedinGobuSeyodistrict(2%)whencomparedtoSibuSire(0.53%)andG

udeyaBila(1.34%)districts.Sexwasfoundnotasignificantfactorforbrucellosisinfection,(P=0.4

28)despitefemaleshavingaslightlyhigherproportionofinfection1.5%(n=331)comparedtomal

es0.64%(n=157).Seroprevalenceofbovinebrucellosiswassignificantlyrelatedwithageofanani

mal(P<0.05).Seroprevalenceof5.37%wasobservedinolderanimals(>6years)and0.42%inani

mals≥3-

6yearsold.Noanimallessthan3yearsoldwasfoundtobeseroreactive.Among331femaleanimals

tested15(4.5%)showedhistoryofabortion,28(8.45%)withhistoryofretainedplacenta,44(13.29

%)werepregnantand287(87%)werenonpregnant(heifers,lactatinganddrycows).Theseroprev

alencesofbrucellosiswerealsosignificantlyassociatedwithabortingcows(P=0.000),retentiono

fplacenta(P=0.047)andpregnancystatusofananimal(P=0.004).Thestudyfailstodetectasignifi

cantvariationinBrucellaseropositivitybetweenbreeds,animaloriginandparityatindividualani

mal.AnimalswithzeroparitywerenegativeinbothRBPTandC-

ELISA.Thoughnumberofparitieswasnotsignificantatthe5%level,sincetheirPvalueswere≤0.2

5theywereconsideredaspotentialriskfactorsandthussubjectedtothemultivariablelogisticregre

ssionanalysis. 

Table4.UnivariablelogisticregressionanalysisofcommonriskfactorsassociatedwithBrucellas

eropositivityatindividualanimallevel 

Riskfactors N C-ELISA 

Positive(%) 

OR(95%CI) 

 

p-value 
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Districts     

SibuSire 188 1(0.53%)   

GudeyaBila 151 2(1.34%) 0.12(0.014-1.05) 0.56 

GobuSeyo 149 3(2%) 1.79(0.328-2.353) 0.796 

Sex     

Male 157 1(0.64%)   
Female 331 5(1.5%) 2.39(0.277-20.65) 0.428 

Age     

Young(<3years) 159 0   

Adult(≥3-6years) 236 1(0.42%) 4.25(2.65-46.35) 0.025 

Old(>6years) 93 5(5.37%) 6.7(1.452-30.97) 0.015 

Breed     

Cross 126 1(0.79%)   

Local 362 5(1.38%) 0.57(0.066-4.937) 0.611 

Stockreplacement     

Purchased/bought 114 1(0.87%)   

Self-reared/born 374 5(1.33%) 0.65(0.076-5.648) 0.697 

Parity     
Nullparous 132 0   

Monoparous 80 1(1.25%) 3.5(0.217-56.69) 0.183 

Biparous 91 3(3.297%) 8.39(0.86-81.63) 0.067 

Multiparous 28 1(3.58%) 10.25(0.624-68.6) 0.103 

Pregnancystatus     

Nonpregnant 287 2(0.69%)   

Pregnant 44 3(6.8%) 16.09(2.84-23.89) 0.004 

Historyofabortion     

Absent 316 2(0.64%)   

Present 15 3(20%) 16(9.27-14.48) 0.000 

HistoryofRFM     
Absent 303 2(0.67%)   

Present 28 3(10.71%) 12.7(6.7-29.79) 0.047 

N=numberofanimalsscreened 

4.2.2.Herdlevelriskfactorsanalysis 

Theherdlevelunivariablelogisticregressionanalysisrevealedthatherdsizeswerefoundtobestro

nglyassociatedwithherdseropositivitytoBrucellainfection(P<0.05).Therewasnosignificantdi

fferenceofBrucellaseropositivityaccordingtomanagementsystems(P=0.902).Howeverrelati

velyhigherproportionofseropositivitywasobservedinextensivemanagement(8.33%)whenco

mparedtosemiintensivemanagementsystem(6.66%).Thestudyalsofailstodetectasignificantv

ariationinBrucellaseropositivityamongotherriskfactorsatherdlevel(Table5). 

Table5.Univariablelogisticregressionanalysisofrisk/indicatorfactorsforherdlevelbrucellosis

seropositivity 

Riskfactors NF C-ELISA 

Positive(%) 

OR(95%CI) 

 

p-value 

Districts     

SibuSire 36 1(2.77%)   
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GudeyaBila 25 2(8%) 0.95(0.82-4.165) 0.45 

GobuSeyo 26 3(11.53%) 0.6(0.215-1.748) 0.36 

Managementsystem     

Semi-intensive 12 1(6.66%)   

Extensive 75 5(8.33%) 1.15(0.123-10.725) 0.902 

HerdSize     

≤10 24 0   

≥10-20 29 2(6.8%) 3.45(1.87-27.65) 0.026 

≥20 34 4(11.76%) 8.45(1.18-22.28) 0.011 

MatingMethod     

Artificial 2 0   

Natural 79 5(6.32%) 1.63(0.498-5.374) 0.417 

Both 6 1(16.66%) 2.62(0.612-8.643) 0.773 

Parturitionpen     

Present 8 1(12.5%)   

Absent 79 5(6.32%) 5.2(0.45-5.94) 0.185 

Disposalafterbirth     

Present 14 1(7.15%)   

Absent 73 5(6.8%) 1.05(0.113-9.705) 0.968 

NF=numberoffarms 

InTable6,theresultsofmultivariablelogisticregressionanalysisshowingimportantriskfactorsf

orBrucellaseropositivity.Riskfactorswithp-

value≤0.25intheunivariablelogisticregressionmodelwhereincludedinthemultivariablelogisti

cregressionmodel.Accordingly;age,herdsize,parity,pregnancystatusoftheanimal,presenceof

parturitionpen,historyofabortionandretainedfetalmembranewereincludedinthefinallogisticr

egressionmodel.However,inthefinalanalysisanimalsseropositivitywasinfluencedmorebyher

dsize,age,pregnancystatusofanimalsandabortioncase.Thusmultivariablelogisticregressionan

alysisdepictsthatbrucellosisseropositivitywerefoundtobe6.5(95%CI:1.459-

28.967)timeshigheramongolderanimalsgreatersixyearsthanyoungeranimals.Animalsinvolv

edinlargeherdsizewere8.5timesmorelikelytobeathigherriskforBrucellainfectionthananimals

insmallherdsize(95%CI:1.217-

19.872,P=0.031).Similarly,pregnancystatusinfemaleswerefoundtobesignificantlyassociated

withseropositivity(P=0.009).Brucellosisseropositivitywasfoundtobe12.8(95%CI2.35-

45.72)timeshigheramongpregnantanimalscomparedtothoseofthenon-

pregnantanimals.Theseroprevalenceofbrucellosiswasalsosignificantlyhigherinfemaleanima

lsthosehadahistoryofabortion(20%)comparedwithnohistoryofabortion(0.7%)(95%CI:6.759

-

10.389,OR=8.3,P=.0.001).Thiscouldbeexplainedbythefactthatabortionistypicaloutcomesof
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brucellosis.Therestriskfactorshowednostatisticallysignificantassociationsregardlessoftheser

opositivityrecorded. 

Table6.Multivariablelogisticregressionanalysesidentifyingtheassociationofpotentialriskfact

orstoBrucellaseropositivityincattle 

RiskFactors Categories 95%CI OR p-value 

Age Young(<3years)*    

 Adult(≥3-6years) 2.265-15.653 3.15  

 Old(>6years) 1.459-28.967 6.5 0.014 

HerdSize Small(≤10headsofcattle)*    

 Medium(≥10-20headsofcattle) 1.05-5.654 2.45 0.046 

 Large(≥20headsofcattle) 1.217-19.872 8.56 0.031 

Pregnancystatus Nonpregnant*    

 Pregnant 2.350-45.72 12.78 0.009 

Historyofabortion Absent*    

 Present 6.759-10.389 8.3 0.001 

*:Referancecategory;CI:Confidenceinterval;OR:Oddratio 

4.3.QuestionnaireSurvey 
 

Themajorityofparticipants,97.35%ofextensivefarmownersorrespondentsand83.34%extensi

vefarmownersorrespondentswerenotawareofbovinebrucellosis.Respondentswerealsointervi

ewedtodescribetheoccurrenceofsomereproductiveproblemsandindicated12.65%abortion.M

ostoftherespondents(85%)hadnoknowledgeoncausesofabortionandasbrucellosiscauseaborti

onincattleand96.55%ofthemhadnotisolatingabortedanimalfromothers.Thepracticesofproper

lydisposingafterbirthweredonerelativelyinabetterwaybyfarmersinsemi-

intensivemanagementsystem.Themajorityoftherespondentsconsumerawmilk(80.45%)andra

wmeat(94.25%).Similarly,mostofthefarmers(87.35%)havehabitofassistingcowsduringpartu

rition,ofwhichonlyveryfew(3.5%)ofthemuseprotectiveglove(Table7). 

Table7.Knowledge-attitudesandpracticesoffarmownersaboutbrucellosis 

Variable Extensivefarm 

(n=75) 

Semi-

intensivefarm(

n=12) 

Total 

(n=87) 

Awarenessaboutbrucellosis    

Yes 2(2.65%) 2(16.66%) 4(4.6%) 

No 73(97.35%) 10(83.34%) 76(95.4%) 

Abortion    

Yes 7(9.33%) 4(33.33) 11(12.65%) 

No 68(90.66%) 8(66.67%) 76(87.34%) 
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Perceptiononcauseofabortion    

Yes 9(12%) 4(33.33%) 13(15%) 

No 66(88 8(66.67%) 74(85%) 

Separationofabortedcow    

Yes 1(1.33%) 2(16.66%) 3(3.45%) 

No 74(98.67%) 10(83.37%) 84(96.55%) 

Properdisposalofafterbirth    

Burial 5(6.7%) 6(50%) 11(12.64%) 

Burning 2(2.7%) 2(15.38%) 4(4.6%) 

Opendump 68(90.6%) 4(33.32%) 72(82.8%) 

Rawmilkconsumption    

Yes 65(86.66%) 5(41.66%) 70(80.45%) 

No 10(13.34%) 7(58.34%) 17(19.55%) 

Rawmeatconsumption    

Yes 71(95.67%) 11(91.66%) 82(94.25%) 

No 4(5.33%) 1(8.34%) 5(5.75%) 

Assistingcowduringparturition    

Yes 68(90.66%) 8(66.66%) 76(87.35%) 

No 7(9.34%) 4(33.34%) 11(12.64%) 

Useprotectiveglovesduringassisting    

Yes - 3(37.5%) 3(3.5%) 

No 68(100%) 5(62.5%) 73(96.5%) 

 

 

 

5.DISCUSSION 

Thestudyrevealedthattheoverallprevalenceofbovinebrucellosiswas1.23%inthethreeselected

districtsofEastWollegaZone.Theprevalenceinthisstudywassimilar to 

thefindingsofTefera(2006)withprevalenceof1.13%inintensiveandextensivefarmsofAddisA

babaandSululta,Degefuetal.(2011)whofoundanoverallprevalenceof1.38%fromAgropastora

lcattle’sofJijjiga,Berheetal.(2007)whofoundanoverallprevalenceof1.49%inextensiveandse

mi-

intensivefarmsofTigrayRegion,Asmareetal.(2010)withcattleprevalence1.92%inSidamaZon

e,Yohannesetal.(2012)withcattleprevalenceof1.97%inGutoGidadistrictsofEastWollegazon

e,Roba(2017)withprevalenceof1.1%inDidaTuyuraRanchandpastoralherdsofBorenazone,Y

ohannes(2017)withprevalenceof1.3inHumbodistrictsofWolaitazone. 

ThepresentstudywaslowerthanmanyoftheearlierreportsinEthiopia.Forinstances,higherpreva
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lencethanthecurrentreportwasobservedbyvariousauthors(4.63%inextensiveandintensivefar

msinBahirdarbyHailemelekot,2005,11%insmallholderfarmsinCentralEthiopia(Wuchale-

Jidadistrict)byKebedeetal.,2008,7.7%prevalenceofbovinebrucellosisinextensiveandsemi-

intensivefarmsofTigrayregionbyHailessilasiseetal.,2010,2.43%inJijigabyBekeleetal.,2011,

14.14%prevalenceofbovinebrucellosisinAsselagovernmentdairyfarmofOromiaregionalstat

ebyDeselgnandGangwar,2011,2.9%prevalenceinArsizoneofOromiaregionalstatebyTsegay

eetal.,2016). 

Tadese(2003)innorthGonder,Mussei(2007)incrossbreedsofBahirdar,Lidia(2008)incentralhi

ghlandsofEthiopia,Degefaetal.(2011)inArsizoneofOromiaregionalstate,Tesfayeetal.(2011)i

ndairyfarmsofAddisAbaba,Bashituetal.(2015)incrossbreedsofDebrebirhanhavereportedpre

valenceof0.14%,0.26%,0.45%,0.05%,0.69%,and0.2%respectivelywhichslightlylowerovera

llprevalencewhencomparedtothisfinding. 

ThedifferenceinprevalenceobservedbetweenthereportsfromdifferentpartsofEthiopiaandthep

resentstudymaybeduetodifferencesinherdsize,samplesize,testsused,agroecologicalandmana

gementconditions,andthepresenceorabsenceofinfectiousfoci,suchasBrucella-

infectedherds,whichcouldspreadthediseaseamongcontactherds. 

Thepresentstudyshowedthattherewasnon-

significantdifferenceinseroprevalenceofbrucellosisamongthreestudydistricts(GobuSeyo,Sib

uSireandGedeyaBila).Thiscouldbeduetosimilarityamongtraditionalmanagementsystem. 

Thoughinthepresentstudytheseroprevalenceofbovinebrucellosiswasnotstatisticallysignifica

ntbetweensexes,theresultshowedthatinfectionwashigherinfemale(1.42%)thanmale(0.63%).

ThisfindingwasinagreementwiththefindingsofHailemelekotetal.(2007)inTigrayregion,Berh

eetal.(2007)inTigrayregion,DeselegnandGangwar(2011)inAselladairyfarm,Asgedometal.(

2016)inandaroundAlagedistrictswhoreportedhigherprevalenceinfemalethanmale.Thelower

prevalenceofmalereactorsinthisstudycouldbeduetosmallernumberofmalestestedascompared

tofemaleandithasalsobeenreportedthattheorganismprefergraviduterusforgrowthandmultipli

cationrelativetotesticleandepididymis(Megersaetal.,2011). 

Inthisstudy,allinfectedanimalswereadultandtherewasstatisticallysignificantdifference(P=0.

014)inseroprevalenceofBrucellaamongdifferentagegroups.Thefindingwasinagreementwith

Asgedometal.(2016);Megersaetal.(2011)andTsegayetal.(2015).Thisfindingwasalsoinagree

mentwiththereportofLidia(2008)incentralhighlandofEthiopiaandNuraddisetal.(2010)insele
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ctedsiteofJimmazone,whoreportedonlyolderagecategoryreactors.Accordingtosomeauthors(

Bekeleetal.,2000;Taye,2005;Roba,2017;Yohannes,2017)susceptibilitytobrucellosisisreport

edtoincreaseastheanimalsapproachtothebreedingage.Thus,sexuallymaturecattlearemoresus

ceptibletoinfectionwithBrucellaorganismthansexuallyimmatureanimalofeithersex(Taye,20

05).Inthisstudytherewasnoseropositivereactorinnullparousandinanimalslessthan3yearsofag

e.Thisfindingwasinagreementwiththeprevalencereportof0.0%innullparousanimalsby(Ibrahi

metal.,2010),(Berheetal.,2007),(Kebedeetal.,2008).Thisshowsthatbrucellosisishighlyrelate

dwithageandsexualmaturityofanimals. 

Breeddifferencesinsusceptibilityhavenotbeenclearlydocumentedincattle,althoughgeneticall

ydetermineddifferencesinsusceptibilityofindividualanimalshavebeendemonstrated(Yohann

es,2017).Inthisstudy,theseroprevalencewasfoundtobehigherinlocal(1.38%)thancrossbreed(

0.79%).Thiscouldbedueto,limitednumberofcrossbreedanimalsinthisstudy.Nevertheless,this

differencewasnotstaticallysignificantwhichisinagreementwiththereportof(Lidia,2008)and(

Yohannesetal.,2012)incentralhighlandandEastWollegazoneofEthiopiarespectively.Onthec

ontrary,Jergefaetal.(2009)intheirstudyfoundthatbreedofcattlehassignificanteffectontheserol

ogicalprevalenceofbrucellosisandishigherincrossbreedthaninindigenousones. 

Herdsizeremainedsignificantlyassociatedwithseropositivitytobrucellosisinthisstudy.Thisfin

dingwasinagreementwiththereports(Asmareetal.,2010;Hailesillasieetal.,2010;Ibrahimetal.,

2010;Adugnaetal.,2013;Yohannes,2017).Anincreaseinherdsizeisusuallyaccompaniedbyinc

reaseinstockingdensity,aswellasanincreaseinriskofexposuretoinfection.Stockingdensityisan

importantdeterminantofthepotentialfortransmissionbetweensusceptibleandinfectedanimals(

Omeretal.,2000).Itisalsoundeniablefactthatthespreadofthediseasefromoneherdtoanotherher

dandfromoneareatoanotherisalmostfrequentlyduetothemovementofaninfectedanimalfroma

ninfectedherdtoanon-

infectedsusceptibleherd(Radostitsetal.,2000).Thus,brucellosisshouldneverbeviewedasthedi

seaseofindividualanimals,butshouldbeconsideredinthecontextofherdandalsotheanimalpopul

ationintheregion. 

Thepregnancystatuswassignificantlydeterminingseropositivityinthepresentstudy(p=0.009).

Seropositivitytobrucellosiswashigherinpregnantanimals(9%)comparedtonon-

pregnantanimals(heifer,lactatinganddrycows)(0.69%).Furthermore,femalecattlearemoresus

ceptibletoBrucellaorganismingraviduterusofpregnantanimalsduetothepresenceoferythritoli

nfemalereproductivetractwhichstimulatesthegrowthoftheorganism(Radostitsetal.,2000).Thi
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sdisagreeswiththereportof(Omeretal.,2000;Adugnaetal.,2013;Yohannes,2017)intheirstudyf

oundthatpregnancystatusofcattlehasnosignificanteffectontheseroprevalenceofbrucellosis. 

Thoughinthepresentstudytheseroprevalenceofbovinebrucellosiswasnotstatisticallysignifica

ntbetweenthemanagementsystems,theresultshowedthatrelativelyhigherseroprevalenceinthe

extensivemanagementsystem.Insuchcircumstances,cattleofunknowndiseasestatusmightmix

andoftengrazedtogetherandresultedinspreadingandtransmissionofdiseaseamongherds.Abou

t85%oftheherdsinthestudyareasharedthecommunalgrazingsystem.Ithasalsobeenindicatedth

atfreegrazingwhichallowsunrestrictedcontactbetweenanimalsmayhavecontributiontothespr

eadofbrucellosisinextensivemanagementsystem(Abubakaretal.,2012).Thelowerprevalencer

ecordedinthesemi-

intensivemanagementsysteminthestudyareacouldbeduetothebetterhygienicpracticesinthese

mi-

intensivemanagementsystemwhichwasexpressedbytherelativelybetterproportionoffarmersh

avingseparateparturitionpens,separatingcowsduringparturition,properlydisposingafterbirth

andhavingbetterknowledgeoncauseofabortionandaboutdisease.Brucellosishasbeenlabeledto

beadiseaseofpoorhygienicconditionthatcouldarisesfromexposuretoabortedfetus,placentas,v

aginaldischargesornewborncalvesfrominfectedcows(Radostitsetal.,2000). 

Twentypercent(20%)ofanimalswithhistoryofpreviousabortionhadBrucellaantibodyintheirs

erumaccordingtorecentstudy.StatisticalanalysisalsorevealedassociationbetweenBrucellaser

opositivityandhistoryofpreviousabortion(P=0.001).Associationbetweenbrucellosisseroprev

alenceandoccurrenceofabortionalsoreported(Berheetal.,2007;Ibrahimetal.,2010;Adugnaeta

l.,2013;Tsegayeetal.,2016;Yohannes,H.,2017). 

Thequestionnairesurveyhasprovidedinformationregardingthesocio-

demographiccharacteristicsoftherespondents,farmmanagementandhusbandrypractice,know

ledge-

attitudeandpracticesofcattleownersaboutbrucellosisinselecteddistrictsofEastWollegazone.K

nowledgeofdiseasesisacrucialstepinthedevelopmentofpreventionandcontrolmeasures(Gess

eseetal.,2014).Despitehugeeffortsofthegovernmentinstitutionstoimproveanimalproductioni

ntheareas,mostfarmerswerenotfamiliarizedwithnewtechnologies.Theeducationalstatusattai

nedbymajorityoftherespondentswaslowwhichfallsbetweenilliterateandlowergrades.Thislow

levelofeducationalstatusmayleadtoreducedproductiongainedfromanimalsbecauseoflowuseo

finnovationssuchasartificialinseminationforbreeding,useofmoderndairyfarmingandvaccinat
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ionofanimals.Inadditiontothis,properdisposalofabortedmaterials,housinganimalsincorral,us

eofaseparateparturitionpenandassistingparturitionbyusingprotectivegloveswerenotunderco

nsideration.Thesecouldhaveeffectonthetransmissionofthediseasewithinandbetweentheherds

andhuman.Thisisinagreementwithpreviousstudiesinextensivelivestockproductionsystem(R

agassaetal.2009;Megersaetal.2011;Adugnaetal.,2013).Theoccurrenceofbrucellosisinhuma

nsisassociatedwithcontactwithdomesticanimals,exposuretoabortedanimalsandassistingani

malparturition(Kozukeevetal.2006).Inthisstudy,themajorityoftherespondentshavethehabito

fdrinkingrawmilk,rawmeatandassistingparturition.Thisimpliesthelackofawarenessaboutthe

effectsofdiseaseandthisinturn,contributestothespreadandtransmissionoftheinfectiontohuma

ninthearea. 

6.CONCLUSIONANDRECOMMENDATIONS 

Resultsofthepresentstudyrevealedthatbovinebrucellosiswasfoundtobe1.23%and6.9%atani

mallevelandherdlevelrespectively.ThisindicatesexistenceofbovinebrucellosisintheEastWoll

egazoneofOromiaregion,WesternEthiopia.Thefindingofpositiveserologicalreactorsindicate

sthepresenceoffociofinfectionthatcouldserveassourcesofinfectionforthespreadofthediseasei

ntounaffectedanimalsandherds.Thestudyrevealedthatherdsize,ageofananimal,pregnancystat

usofanimalsandabortioncasewerefoundtobesignificantlyassociatedwithBrucellaseropositivi

ty.Thestudiesalsoclearlyshowedthatfarmownershadlessknowledgeofthediseaseandareatrisk

ofacquiringtheinfectionthatwasrealizedbyconsumingrawmilk,assistingparturitionandhandli

ngofabortedmaterialswithoutusingprotectivegloves. 

Basedontheaboveconclusions,thefollowingrecommendationswereforwarded: 

 Isolationofcalvinganimalsinseparatecalvingpensshouldbeencouraged. 

 Incineratingabortedfetusesandfetalmembraneshouldbepracticed. 

 Isolationofdifferentherdsanddifferentspeciesofanimalsshouldbecarriedouttoreduces

tockingdensity. 

 Properhygienicandgoodmanagementpracticeshouldbeexercised. 

 Awarenesscreationforthestakeholdersabouttherouteoftransmission,severityofthedis

ease,anditseffectbothonanimalandhumanshouldbeprovided. 

 Furthernation-

wideandintegratedinvestigationsinallproductionsystemsofdifferentgeographicalarea

shouldbeconductedtohaveclearimageonthemagnitudeanddistributionofthedisease. 
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8.ANNEXES  

Annex1:Datarecordingformatforbloodsampling 

EpidemiologicalinvestigationofBrucellosisincattleofstudyarea 

Zone____________District__________PA/Town__________village______________ 
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PA-PeasantAssociation;RP-

Retainedplacenta(Yes/No);Historyofmaternalabortion(Y/N);RPStatus-

ReproductiveStatus(Pregnant,Lactating,DrycowandHeifer);MatingSystem(naturalorAI);Originoft

heanimals(born/bought). 

 

 

 

 

 

Annex2:Questionnairesurveyfortheassessmentofbrucellosisandassociatedriskfactors. 

Interviewintendedforlivestockowners/respondentsintheStudyarea 

I.GeneralInformationondemographiccharacteristicsoftherespondents 

Nameofrespondent____________________Sex_________________Zone________ 
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District____________________PA/Town__________________Mob.No_____________ 

1.Occupationa.Governmentemployeeb.Non-governmentemployee(NGO) 

c.Self-businessd.Farmer 

2.Educationlevel?a.1-8gradeb.8-12gradec.>12grade 

3.Locationa.urbanb.Peri-urbanc.rural 

4.Areyoupracticingfarmanimalsastheonlywayoflife?a.Yesb.No 

5.Ifyouhaveanotherjobspecifyjobtype…………………………………………… 

6.Howdidyouacquireskillstoraisecattle/farming? 

a)Agriculturaltraining(level)b)Fromextensionagents 

c)Fromparentsd)other 

II.Informationonherd(husbandryandmanagementsystem) 

1.Herdtypeandsizeinyourfarm 

Typeofcattle Numberofanimals 

 

Lactatingcows  

 

Pregnantcows  

 

Drycows  

 

Heifers  

 

Bull/ox  

 

Calves  

 

2.Whatisthefeedingmanagementofcattle? 

a.Communalandfreegrazingb.Privateandfreegrazing 

c.Tetherd.Stallfeed 

3.Whichbreedofcattledoyouown?Whatisthenumberofcattleineachbreed? 

Breedofcattle Numberofcattle 
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Local  

 

25%cross  

 

50%cross  

 

Morethan50%  

 

4.Whattypeofbreedingsystemdoyouhaveforyouranimals? 

a.AIb.NaturalMatingc.Both 

7.Howisthehousingmanagement? 

a)Barn(Separatelyormixedwithotherlivestock) 

b)Corral(Separatelyormixedwithotherlivestock) 

c)Openfield(Separatelyormixedwithotherlivestock) 

d)Withinthefamilyhouse(Separatelyormixedwithotherlivestock) 

e)Others 

8.Whatareyourcullingcriteria? 

a)Diseaseb)oldagec)infertilityd)poorproductione)other 

9.Wheredoyougetyourreplacementstock? 

…………………………………………………………………………………… 

10.Generalfarmhygiene/cleanliness 

a)Verygoodb)Goodc)Satisfactoryd)Poor 

III.Knowledge-attitudesandpracticesoffarmownersaboutbrucellosis 

1.Haveyoueverseenreproductiveprobleminyourfarm?a.Yesb.No 

2.Areyouawareofanydiseasethatcausesabortion?a.Yesb.No 

Ifyes,whatisthelocalnamefordiseasethatcausesabortion? 

……………………………………………………………………………………………… 

3.Doyouknowaboutbrucellosis(“Gatachiisaa”inAfaanOromoo)?a.Yesb.No 

4.Doyouthinkbrucellosisisazoonoticdisease?a.Yesb.No 
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5.Ifyesthroughwhichmeansdiseasecantransmit? 

……………………………………………………………………………………. 

6.Wasthereanyoccurrenceofabortion/stillbirthinyourfarm?Y/N 

7.Ifyouranswerisyes,inwhichofthecowsandatwhichtimeofpregnancy? 

Cowidentification Timeofabortion 

 

Heifer  

 

Cowatfirstcalving  

 

Cowatsecond  

 

Cowatthirdcalvingandmore  

 

8.Howmanyabortions/stillbirthsorretainedafterbirthhaveyouencounteredduringthelastthree

years?a.Numberofabortion-----------b.Numberofstillbirth-------------- 

c.Numberofretainedfetalmembrane---------------------- 

9.Doyouseparatecowsduringparturition?a.Yesb.No 

10.Doyouseparateabortedanimalfromother?a.Yesb.No 

11.Doyoudisposeafterbirth?a.Yesb.No 

12.Ifyeshowdoyoudisposeoftheafterbirth? 

a.Burningb.Buryingc.Bothd.Throwntotheenvironment(opendump) 

13.Istherefrequentcontactbetweenyourherdsandotheranimals?a.Yesb.No 

14.Didyouseeanytesticularswelling?a.Yesb.No 

15.Doyouconsumerawmilk?a.Yesb.No 

16.Doyouboilmilk?a.Yesb.No 

17.Doyouconsumerawmeatofcattle?a.Yesb.No 

18.Doyouassistcowduringparturition?a.Yesb.No 

19.Ifyouranswerisyes,doyouuseprotectivegloveduringassisting?a.Yesb.No 
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20.WhatdoyoudowiththeknownBrucellainfectedanimals? 

a.Separatetheinfectedanimalb.Selltoneighbor 

c.Selltomarketd.taketothelocalveterinarianclinic 

………………………………………………………………………… 

21.Haveyouintroducednewanimalsintoyourfarminthelastoneyear?Yes{}No{}Ifyes,howma

nyCattle? 

22.Didthefarm/herdbeentestedforbrucellosis? 

……………………………………………………………………………………………..... 

Thankyouverymuchforparticipationandcooperationinthisstudy!!! 

Theoutcomesofthestudywillbesharedamongstakeholderswheneveravailableforthepurposeof

improvinganimal,publicandenvironmentalhealth.Doyouhaveanycommentorquestionaboutt

heinterviewandourconversation? 

_____________________________________________________________________ 

 

 

 

 

 

 

Annex3:Agedeterminationincattlebasedonteetheruption 

No Teeth Ages 

1 I1erupts 11/2-2years 

2 I2erupts 2-21/2years 

3 I3erupts 3years 

4 Cerupts 3½-4years 
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5 Allincisorsarewear 5years 

6 I1islevelandtheneckhasemergedfromthegum 6years 

7 I2islevelandtheneckisvisible 7years 

8 I3isleveltheneckisvisible 8years 

9 Cislevelandtheneckisvisible 9years 

10 Theteeththathavenotfallenoutarereducedtosmallroundpegs 15years 

Source:PaceandWakeman,1983 

 

 

 

 

 

 

 

 

 

 

 

Annex4:RoseBengalPlateTest(RBPT)reagents,materialandequipmentandprocedure(OIE,2

016). 

ReagentsandmaterialsrequiredforRBT 

Reagents: 

 RoseBengalTestBrucellaantigen 

 Positivecontrolsera(frompreviouslypositiveserum) 

 Negativecontrolsera(frompreviouslynegativeserum) 



62 
 

 Testsera 

Materials 

 Plate 

 Micropipetteof30µl 

 Micropipettetips 

 Applicator 

 Tubeofserumcollection 

 Magnifyingglass 

 Vacutainertubesfittedwithhandleandneedles 

 Rack 

Procedures 

Thetestseraandtheantigenwillbeleftataroomtemperatureforhalfanhoureverytimebeforethete

stisproceeded. 

 30microlitterofeachtestserumwillbetakenandplacedonacleanglassslide. 

 30microliterofRBPTantigenwillbeaddedtothesideofeachtestserumusingepindorftub

e. 

 Thentheantigenandthetestserumweremixedthoroughlybyanapplicator 

 Theglassslidewasshakedbyhandfor4minutesand 

 Finallytheresultofeachtestwasreadbylookingthepresenceorabsenceofagglutinationa

ndthedegreeofagglutinationwasalsoappreciatedinaverygoodlightsourceandwhennec

essarymagnifyingglasseswereused. 

Interpretation:Afterfourminutesrocking(shaking)anyvisibleagglutinationwasconsideredp

ositive. 

 

 

Annex5:CompetitiveELISAtestprocedures(COMPELISA160and400,NewHaw,Addleston

e,andSurrey,KT153NB,UnitedKingdom). 

1. Warmthedilutingbuffertoroomtemperature,itisrecommendedthatthedilutingbufferiswarme

dinawaterbathat23ºC(±3ºC).Mixtheconjugateconcentrate(BM40)thoroughlyanddilutetowo

rkingstrengthinthewarmeddiluting. 

2. Add20µlofeachtestserumperwell.Leavecolumnsforcontrols. 

3. Add20µlofthepositivecontroltowellsforstrongpositiveandweak. 
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4. Add20µlofthenegativecontroltowellsfornegatives. 

5. Then,100μlofpreparedconjugateSolutionwasaddedtoeachwell 

6. Theplateisthenvigorouslyshaken(onthemicrotitreplateshaker)fortwominutesinordertomixt

heserumandconjugatesolution.Covertheplatewithalidandincubateatroomtemperature(21°C

±6°C)for30minutesonarotaryshaker,at160revs/min. 

7. Shakeoutthecontentsoftheplatebeforewashingeachplate5timeswitheitherwashingsolutiono

rdrinkingwaterfromatapunderlowpressure(keeptapwateratasteady,softflow).Dryplatebytap

pingfirmlyontoafewlayersofabsorbenttoweluntilnomoreliquidisremoved 

8. Add100µlofsubstratesolutiontoallwellsusingamulti-

channelpippeteandincubatetheplateatroomtemperature(21°C±6°C)foraminimumof10minu

tesandamaximumof20minutes. 

9. Switchonmicroplatereaderandallowtheunittostabilizefor10minutes 

10. Slowthereactionbyadding100µlofstoppingsolutiontoallwells. 

11. Lastly,theOpticalDensity(OD)ofthecontrolsandsampleswasmeasuredat450nminaMicropla

tephotometer(Flowlaboratories,UK)immediatelyafteradditionofStopsolutiontopreventfluct

uationsinODvalues.Thelackofcolordevelopmentindicatesthatthesampletestedwaspositive.

Apositive/negativecut-

offcanbecalculatedas60%ofthemeanoftheopticaldensity(OD)ofthe4conjugatecontrolwells.

AnytestsamplegivinganODequaltoorbelowthisvalueshouldberegardedasbeingpositive. 

 

 

 

 


	DEDICATION
	STATEMENTOFTHEAUTHOR
	BIOGRAPHICALSKETCH
	ACKNOWLEDGEMENTS
	TABLEoFCONTENTSPAGES
	LISTOFTABLESPAGES
	LISTOFFIGURESPAGES
	LISTOFANNEXESPAGES
	LISTOFABBREVASIONSANDACRONYMS
	ABSTRACT
	1.INTRODUCTION
	1.1.Background
	1.2.StatementoftheProblem

	2.LETIRATUREREVIEW
	2.1.TheCausativeAgent
	2.1.1.Resistanceandsurvivalproperties

	2.2GeographicalDistribution
	2.2.1Globaldistributionofanimalbrucellosis
	2.2.2Globaldistributionofhumanbrucellosis
	2.2.3Africaandthesub-regiondistributionofbovinebrucellosis
	2.2.4.TheStatusofbovinebrucellosisinEthiopia

	2.3.PossibleRiskFactorsforInfection
	2.3.1.Animalriskfactors
	2.3.2.Pathogenriskfactors
	2.3.3.Occupationalriskfactor
	2.3.4.Managementriskfactors

	2.4.TransmissionofBrucellosis
	2.4.1Transmissionofbrucellosisinanimals
	2.4.2.Transmissionofbrucellosisinhumans

	2.5.Pathogenesis
	2.6.ClinicalSigns
	2.6.1.Clinicalsignsinanimals
	2.6.2.Symptomsofhumanbrucellosis

	2.7.Diagnosis
	2.7.1.Bacteriologicaldetectionmethods
	2.7.2.Serologicaldiagnosis
	2.7.3.Molecularmethods

	2.8.SignificanceoftheDisease
	2.8.1.Economicsignificance
	2.8.2.Publichealthsignificance

	2.9.Treatment
	2.10.PreventionandControl
	2.10.1.Classificationofendemicareasbasedonprevalence
	2.10.2.CharacterizationofBrucellaSpecies
	2.10.3.Vaccination
	2.10.4.Applicationofveterinaryextension


	3.MATERIALANDMETHODS
	3.1.StudyArea
	3.2.StudyAnimalsandtheirManagement
	3.3.StudyDesign
	3.4.SamplingProcedureandSampleSizeDetermination
	3.5.SampleandDataCollection
	3.5.1.Bloodsamplecollection
	3.5.2.Questionnairesurvey

	3.6.SerologicalTests
	3.6.1.Rosebengalplatetest(RBPT)
	3.6.2.CompetitiveELISA

	3.7.DataManagementandAnalysis

	4.RESULTS
	4.1.Overallseroprevalenceofbovinebrucellosis
	4.2.Riskfactorsanalysis
	4.2.1.Animallevelriskfactorsanalysis
	4.2.2.Herdlevelriskfactorsanalysis

	4.3.QuestionnaireSurvey

	5.DISCUSSION
	6.CONCLUSIONANDRECOMMENDATIONS
	7.REFERANCES
	8.ANNEXES

