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Shiga toxin- and non-Shigatoxin-producingEscherichiacoli O157from
cattle,goatsandchickeninAdo-Ekiti,Southwest,Nigeria

ABSTRACT

llinessesduetocontaminatedfood,particularlyfoodimfatorigin,areperhapsthemost
widespreadhealthprobleminthecontemporaryworld. Thethisstudywastodetect

Shigatoxin-producingscherichiacol[STEC)strainsinslaughteredcattle,poultrybirdsand

goatsinAdo-EKkiti,South-west,Nigeriaasapreludetofesiblerisktohumanhealthin
thestudyarea.Atotalof722non-repeatfaecalsamplesfrevariousanimalsandpoultry
birdswereexaminedforSTEC.Ofthese,316straiBsuiliwereisolatedfrom19.6%
local chicken,4.1%broiler,2.9%layers,and 0.9% coelse The organismwas also
recoveredfrom10.1%goatsand62.3%cattle. Theconvaitioliuremethodwasusedto

selectthenon-sorbitolfermentiEg:oIiphenotypefromtheisoIatesofwhich13l3%stdains

were presumptivelyidentifiedas O157 serotypebasednhabilityto ferment sorbitolon

sorbitolIMacConkeyagar(SMAC).Theserotypedeterminéuistandardagglutination

techniguewithcommercialserotypingkits capableofd@igboth O157and non-O157

STECconfirmed6.6%oftheseasO157comprising4.1%frateeaid?2.5%fromlocal

goatsandlocalchickens.Thestudyshowsthattheprevedé@t 57 STECislowbothin
cattle(6.6%)andlocalchicken(2.5%)inthestudyareaLifkimowledge,ourstudyisthe
firstreportontheisolationofnon-O157STECingoats,bargshigatoxingenesinthe
studyarea.

K eywor ds: ShigatoxinEscherichiacolSTECO157,non-0157STEC,Foodanimals.

INTRODUCTION

Shigatoxin(Stx)-producirgscherichiacol[STEC)hasbeenreportedasoneofthemost

importantcauses of foodborneinfectionsand emeiggngs worldwide(Gilmouetal.,

2009;Menrathktal.,2010;Sanchetal.,2010;Minglestal,2012;EtcheverriaandPadola,

2013;Gouletal,2013;Kiranmayeétal,2013;Ozpimaetal ,2013).STEC,alsoknownas

verocytotoxin-producing.coli(VTEC)isafoodborneorganismthathasbeenassociated
withsporadiccasesandoutbreaksofbacterialentehtisirans(KaramaandGyles,2008;

Moneyetal,2010;Ajayetal ,2011;ECDC/EFSA,2011;Rochtal,,2012;Minglestal ,
2012; Gouldet al,2013;Elhadidyand Mohammed,2013; Slagtah, 2013). STEC

infectionsinhumanshavebeenacquiredthroughconsungft@dorwatercontaminated

directlyorindirectlywithcattlefaeces(Eldeal.,2000).MostinfectionsduetoSTECin

humanshavebeenattributedtoserotypeO157.Albeit, MBIFSTECisincreasinglybeing
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recognizedto be ofconsiderableimportanceasit quiatlyassociatedwith sporadic
outbreakofbothmildandsevereSTECdiseaseinhumanslyl@lmhnsonetal.,2006;
Lathropetal,,2009;Menratktal.,2010;Scheuttal ,2011;Caetal ,2013).

DiseasescausedbySTECarecharacterizedbyabdomiraiphioodydiarrhoea,and5to
15%ofthoseinfectedwithserotypeO157develophaemaisgimicsyndrome(HUS),a
potentially life-threatening condition consistinfjrmemolyticanaemia,thrombocytopenia
andkidneyfailurecausedByxYCleary,2004;Loostal.,2012).STECistheprimary
aetiologicagentofHUS, atitlcoliO157:H7istheprevalentserotypedetected(Rivas,
2008;Menratktal.,2010;Scheuttal ,2011;Loostal,2012;Rochatal ,2012;Cadona
etal,2013).

Shigatoxinsaremembersofafamilyofhighlypotentbaatirxinsresponsibleforsevere
clinicalsymptomsandarethemainvirulencemarkerforS{Ee\etal. 2008;Madiet
al.,2011;EtcheverriaandPadola,2013). Stxbelongstastiiroteinsubfamily,the
RNAN-glycosidasesthatcanbeclassifiedintotwoantiggmtiups: Shigatoxin1(Stx1)
andShigatoxin2(Stx2).Stxlisaratherhomologousgrotifilrieevariants(Stx1,Stx
1candStx1d).Stx2groupismoreheterogenousandcomgeigamlsubtypes(Friedrich
etal,2002;Manningal.,2008;Vu-KhacandCornick,2008).Othervirulencefadtuas
mayplayaroleinthepathogenicityofShigatoxinincludienin(encodedbytheaeA
gene),whichisrequiredforintimateadherenceofthe segminsandformationofattaching
and effacing(A/E) lesion (Friedrickt al,2002; Khaet al., 2003;Collaway,2004;
EtcheverriaandPadola,2013).StxproductionisnotmtsttioserotypeO157strainsas
overl00STECserotypeshavebeenisolatedfromhumansaithdealiliness(Johnseh
al.,2006;Menrathtal. 2010;Madietal.,2011;Cadonetal ,2013).

IthasbeenestimatedttatoliO157:H7causestwothirdsofthehumaninfectionsinthe
UnitedStateswiththeotherone-thirdofcasesattribotéénon-O157STECpopulation
(Maecktal,1999).Furthermore,studiesinEuropeindicatetha@@b7STECinfections
occurmorefrequentlythandoSTECO157infections(Nied$&in2006;Menrathtal.,
2010;ElhadidyandMohammed,2013).Inresource-poorciasiB TECstrainsbelonging
toserotypeO157arealsothemostcommoncausesofhumaseésedowever,thereisyet
noreportontheroleplayedbynon-O157strainsof STECsehmeas.

Healthycattleandsmallruminantsarethemainresentbieofganismanddirectand
indirectcontactwithanimalsisonethetransmissiontmytgichinfectionisacquired

(Smithetal. 2008;Khandagleital ,2011;EtcheverriaandPadola,2013;Ramoatda
2013). Person-to-persontransmission by the famedlrouteoccursin familiesand
institutionalsettingssuchasschoolsandnurseries.Ramtanimalscarrya diversityof
STECandisolationrateshavebeenreportedtobegenegiiimsheepthancattle(Fegan
etal.,2008).However,cattleappeartobeamajornaturalresandanimportantsource
ofhumaninfection(Heuvelirdtal.,2008;Mor-MurandYuste,2010).STECO157strains
havealsobeenisolatedfromotherdomesticanimalsimjisteep,goats,horses,pigs,
geeseandturkeys(Synge,2000;Amézquita-Léf@22012).Inlowincomecountries,the
common transmission routesinclude animal-to-humateorneandperson-to-person
(Effleretal ,2001).Faecalcontaminationisonesourceofenvironatesritaminationand
isresponsibleforthepresenceofthesepathogensintiieement(BertrandandRoig,
2007; Ramoneds al,2013). TransmissionofSTECO157 to man occurs miaynly
consumption ofcontaminatedfood,includingundercdokeef andmeat products,
unpasteurizedmilk and ready-to-eat products inolgehhoked meats andvegetablesthat
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havebeencontaminated(GriffinandTauxe,1991;Lopez-
Saucedetal.2010;Cadonetal ,2013;ElhadidyandMohammed,2013).

Although,meatisgenerallyconsumedovercookedinSowghNigeria,cattlegrazingisoftendonearo
undresidentialareasinthelocality. Attimes,grazingisehearriverbedsandflowingstreams,whichser
veassourcesofdrinkingwaterparticularlyinmostvillagigerebycontaminatingtheenvironmentand
watersources.Moreover,cattlefaecesareusedignoaaatigrdeliberatelyasmanureinvegetablefar
msandgardens.Furthermore,cross-
contaminationofmeatproductswithbacteriaoftenocawisdslaughterandproduction.Consumptio
nofchickenandotherfoodscontaminatedeitherthrouglalaentactorprocessingfailureisthemostim
portantcauseofindigenousfoodborneoutbreaks(awdk2005;Mor-
MurandYuste,2010;Adetunjiandisola,2011;Ramom¢ala2013).Moreover,faecesarewashedoffa
ndwatersourcesincludingrivers,streams,rivuletsatidmeantfordomesticuse,arecontaminateddu
ringheavyrainfall. Foodsandvegetablesmeantforhumaswaoptionmaysubsequentlybecomeconta
minated(Quadmtal.,2005;Ozpimaetal,2013).Althoughconsiderableprogresshasbeenmadeinund
erstandingtheecologyof
STECinfarmanimalhostsandthemodesoftransmissiontahsjitstillremainsunclearifalSTECpre
sentin animalreservoirspresent arisk to human
health.Substantialgapsinknowledgeabouttheepidegyof$higatoxin-
producingt.coliexistsinthestudyarea,EkitiState.

Theaimofthisstudywastodeterminetheprevalenceof &mwga
producingde.coliO157inknownreservoirsoftheorganismssuchascattiessgodchickeninEkitiState,
Nigeriaasapreludetoassessingthepresenceofthesgpasittheenvironmentandtheirpossibleriskt
ohumanhealthinthestudyarea.

MATERIALANDMETHODS

Collectionoffaecalsamplesfrompoultrysour ces,goats,andcattle

Atotalof722faecalsamplesfromvarioussourceswereaxedimthisstudy.Ofthese361werefromcatt
le,49fromgoats,19fromcockerels,141from localchick&@0
frombroilersand52fromlayers. Thesampleswerecolletitbdulturette.

FaecalsampleswerealsocollectedfromcattleslauglatvestcentralabbatoirsinAdo-
Ekitiandsamplesweretransportedtothelaboratoryimateljiandprocessedwithinonehourofcollect
ion.

Processingoffaecal samples

Lz { Comment [T10]: onto
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48h.Theplateswereexaminedforcolonieswithcharatisgieenmetallicsheen,which
isthedistinguishingfeatureBfcolionEMBagar.Amaximumof3distinctcoloniegbtoliwerepicked
persampleandstoredasslantsonNutrientagar.AllcashimvinggreenmetallicsheenonEMBagarw
erestreakedontoSorbitolIMacConkeyagarplates(SMAC;
Oxiod,Basingstoke,Hampshire,UK)andincubatedat37#ZZfieours.
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I dentificationandser otypingof E.coli

Thebacterialisolatesfromthevarioussourceswereifiethdinthebasesoftheircultural, morphological
andbiochemicalcharacteristicsasdescribedbyBarroReltithm(1993).
Thestrainsdt.coliO157wereidentifiedculturallyonthebasisofinabilitigomentsorbitolonSMACa
garandconfirmedserologicallyasO157bylatexaggluatiegerotypingkit(Dryspd&.coliO157latexte
st)forEscherichiacold157(Oxoid,Basingstoke, UK)and(Dryspotoliserocheckandseroscreenlat
extest)forthedetectionofénon-0O157serotypes026,0B03(W111,0128and0145.

Cytotoxicityassay

Thecytotoxicityo .colionverocells(AfricanGreenMonkeykidneycell)wasdeteragibiasdescrib | Comment [T12]: eliminate

edbyClarketal (2999. Theverocellsweregrownina24- - comment [T13]: 1989

wellmicrotitreplateinEagle’sminimalessentialmeditiiM)supplementedwith10%fetalcalfseru
mandincubatedat37°Cuntilaconfluentmonolayergrowdfdraned. AlE.colistrainstestedweregro
wnovernightinBrainHeartInfusionbrothandthesupemiatasclarified
bymembranefiltrationwith0.22umsizeMilliporefilteh&clarifiedsupernatant
wasdilutedfivefold(1/5to1/25)andaddedto2.53d@Is/mlofconfluentverocellsina24-
wellmicrotiterplates. Theplateswereincubatedina€®@ironmentfor72h. Thecellwereexaminedfor
thecytotoxicactivityandthestrainwasconsideredcyigittherewas>50%cytotoxiceffectonthevero
cells.

Detectionofvir ulencegenesstx1,stx2andeaebyPCR

ThechromosomalDNAusedinthisstudywasextractedasidesitryArandatal.(2004).Overnightcu
ltureofl2previouslyidentifieB.colistrainsfrompoultry(3),cattle(6),andgoat(3)werehatedfrom
MacConkeyagarandsuspendedin250ulofsterilewatehatedat100°Cfor5SmintoreleaseDNAand
centrifuged.ThesupernatantwasusedintheP CRassayimeegused(VT1-A,VT1-B,VT2-AVT2-
B,EAE-
2toamplifythevirulencegeneswerecapableofdetedixigadsx2andccaeAmplificationwasperfor
medusinga50ulvolumescontaining10u lofthepreparedemmpernatant; 150ngoligonucleotidepri
mers;0.2mM(each)dATP,dGTP,dCTP,;and
dTTPbuffersolution(10mMTrisHCI(pH8.8);1.5mMMgCI2;8MMKCl)and1UofTagpolymerase(
RocheDiagnosticsGmbH,Germany).TheconditionsfortiRR€& e94°Cfor2minutesforinitialdenat
urationofDNAwithinthesamplefollowedby35cyclesof948@minute(denaturation),55°Cforlmin
ute(primerannealing)and72°Cforlminute(DNAsyntheSiEswasperformedinathermalcycler(FT
GENES5D, Techne,Cambridge,England).Foreveryreactimgative(steriledistilledwater)andaposi
tive
(referencestrainATCC25929)controlsandamoleculansikerwereusedtodeternimethesizeofam
plifiedfragments.Basesequencesandpredictedsizepbfiaaiproductsforthespecificprimersusedi
nthestudyareshownonTablel.
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RESULTS

| sol ationof Escherichiacolifrompoultryandanimal sour ces

Atotalof316strainséEscherichi@eliwadsolatedfrom62(19.6%),13(4.1%),9(2.85%)and3(0.9%)o

%)ofgoatsand197(62.3%)ofcattlefaecalsamples(Table2)

I solationofnonsor bitolfermentingphenotype

Ofthe316sampleswhichyieldedgrowtkocoli,42(13.3%)werenon-
sorbitolfermenters.However,outofthe42non-
sorbitolfermenters,only21(6.6%)strainswereconfirasd157serologically. Ofthese210157strain
s,13(4.1%)werefromcattleand8(2.50%)werefromlocakdr.Non-
sorbitolfermentingcolonieswerenotisolatedfromaliithesrcategoriesofpoultrybirdsandgoats(Tabl
e3).

Ser otypingof ST ECstr ainsi sol atedfr omcattleandlocal chickenandgoats

Ofthe42nonsorbitol-
fermentingstrainstested,only21madeupofl13(4.1%)wenefattieand8(2.5%)werefromlocalchick
encausedvisibleagglutinationwithinoneminutewithditexreagentforO157.Noneofthestrainsfrom
broilers,layersand
cockerelsshowedanyvisibleagglutinationwiththe O 1&&Heagent.Furthermore,atotalof15(4.7%)
strainsmadeupof3(0.9%)fromcattle,2(0.6%)fromlocalkénand10(3.2%)fromgoatscausedavisib
leagglutinationwiththeseroscreenlatexreagentfoadietgthe6commonnon-
0157STECandwerethereforeidentifiedasbelongingtofimgoon-O157serotypes(Table3).

Detectionofver ocytotoxinbytissueculture

Only5strainsfromcattleand2fromlocalchickenhadcytateffectonover50%ofthetissuecellmonola
yerafter24hoursof growth.Outof thes
colistrainsthatshowedcytotoxiceffect,2wereO157serotygimeewerenon-
0157.Also,the2strainsfromlocalchickenwerenon-Ol%itss(Table4).

Detectionofvir ulencegenes(stx1,stx2,eae)byPCR

Threeoutoftheselected12strainswhosegeneswereaadpy® CRshowedthepresenceofdetectable
bandswithmolecularsizesrangingbetween302and303igpidlecularsizeof302bpcorrespondstot
hemolecularsizestxlusedintheexperiment.Ofthethreestrainstwowerenon-
0O157isolatesfromgoats,onefromcattleandnonefrompollibneoftheotherisolatesselectedfromca
ttleharbouredanyofthevirulencegenesexamined.
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DISCUSSION

Shigatoxin-
producngscherlch|aco(STEC)areessentlalIyzoonotlcentbrlcpathobenscorryaeabc|atedW|t
hhumangastroenteritisglobathyass ,
ézquita-Lopeetal ,2012). ThepresentstudylnvestlgatedanmalresermB&'ﬁECnnAdo-
Ekiti,Nigeria.Atotalof21(6.6%)and15(4.7%)ofO157andn
01570fSTECstrainswererespectivelyisolatedfromthedaefvariousdomesticanimalsinthisstudy.
StrainsofO157STECwereisolatedfrom8(2.5%)localchickel13(4.1%)cattlewhilenon-
0157STECwasisolatedfromlocalchicken(0.6%),catt#@and(3.2%)goats(Table2). Thefinding
inthisstudyagreeswithearlierreportsthatcattleamih@rysourceofO157STEC(Effletal2001;N
ayloretal.,2005).VariousprevalencerateSafoliO157rangingfrom0%to70%indairycalves(Bonard
ietal,,2001),66.6%insheep,56.1%ingoats,7.5%inpigs, 1 h8&tsand4.8%indogsand<0.7%inchic
kenshavealsobeenreported(Beetit,1993). ThelowincidenceofserotypeOiffisstudymayex
plainwhyinfectionwithSTECO157inhumansisnotcommonégstudyarea.Furthermore,thisfinding
corroboratesthereportofalowincidendealiO157infectionsinhumansinNigeria(Aibiati
al.,2007).However,studiesinothercountrieshaverepastedngseasonalinfluenceontheoccurrence
ofO157incattle(GansheroffandO’Brien,2000)andpravedeateshavebeenreportedtovarywithmet
hodofdetection,geographicallocation(Akéaal. 2007;Manningtal,,2007;Jenkinstal ,2008),seas
onoftheyearandagegroupintheanimalreservoir(Metay2010).Moreover,thefindingofRamoned
aetal(2013)indicatedthatevenundergoodmanufacturingmresdindstringentEuropeanstandards,t
hetotalabsenceofSTECmaynotbeabsolutelyguarranteed.

Resultfromthisstudyalsoshowedaprevalenceof4. BsoliO157inhealthycattleand3.2%non-
O157STECstrainsinhealthygoats(Table3). Theseardstiggherthanasimilarstudyinanirishabatt
oir(McCanretal.,2008).However,thefactstiliremainsthatwhilenon-
0157STECiscarriedbyotherdomesticanimalssuchasgeaigroupO157remainsthemostdomina
ntSTECstraininthestudyarea. ThisagreeswiththefirstifigcCanetal (2008)whoalsoreportedapr
evalenceof2.6%forO157STECfromcattlefaecesandapevatangingbetween0.8-1.8%fornon-
0157STECinanlrishabattoirandRerl (2007)recorved14%non-
0O157STECstrainsincattlefaecesinAlbert,Canada.Krginidal (2011)reportedtherecoveryofnon
-O157STECstrainO26frombovinefaecesiniran.

Ruminants,especiallycattleconstituteavastreseri®imaC,anditisnotsurprisingthathumaninfectio
ncanfrequentlybetracedtocontaminationoffoodorwaittimanure. Thecarriageofthepathogensby
cattlecanbetargetedasanareainwhichinterventiongdagecontaminationoffoodandtheenvironm
entwithpathogenicSTECshedbyhealthycattle.Moreth@sdibtypesof STEChavebeenreportedfro
mhumans(Blanaetal ,2004)andmostofthesebeingserotypesthathavebedifiitincattle.InNort
hAmerica,cattlearethemostsignificancereservoirofS;oiatincountriessuchasAustralia,sheepareo
fgreatersignificance(Gyles,2007).
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Ourstudyisthefirstpublishedreportoftheisolationafno
0157STECfromgoatsinthestudyarea,hencetheroleofriB¢@STEC-
associateddiseasemayneedtobefurtherestablishestindlyarea. Thesignificanceofnon-
0157STECasentericpathogensisprobablyunderestimatadbetherearenosimplelaboratorymeth
odstodetectandisolatetheseorganisms.However,higeimoeratesofnon-
0157STECserogroupshavebeenreportedunderconditentsricedsurveillance(Fetal.,2000;Je
lacicetal., 2003, Thompsaetal.,2005;Lockargtal.,2007;Lopez-Saucedo
etal,2010).Reportshaveshownthatglobal“hotspots”exist
includingArgentina,AustraliaandGermany inwhichnon-
0157STECserogroupsdominateoverO157serogroups, @wtak,2006).Forexample,inGerman
y,non-0157STECaccountforupto80%ofSTEC-
associateddiarrhoealillnesses(Huppetdk, 1996;Menratktal ,2010;ECDC/EFSA,2011).

ProductionofShigatoxinsisthecriticalvirulencefa®d@TECdiseases.Thereis
anevidenceofanassociatioabfavithahigherriskofdevelopingHUSandthepresenceofeatind
tx2inaSTECisolateisconsideredtobeapredictorofHUS (Béngetal.,2004). FurthermorspRisabo
utl,000timesmoretoxicfor
humanrenalmicrovascularendothelialcellsttai(LouiseandObrig,1995).Inthisstudy,virulencege
nestxlwasdetectedbothinO157 andnon-0157STECisolatedfrom oat,aattleand local
chicken(Table4). Thismayprobablyexplainthelowseyeftheinfectionandpossiblylackofawarene
ss,seriousconcernandattentioninthestudyarea(@g2013).Anearlierstudyreportedtheisolationof
E.coliO157:H7fromsomefoodanimalsincludinggoatsinLagosSthgeria(Smitetal.,2003).

AlthoughseveralotherreportsoutsideAfricacitedgogstentialsourcesBfcoliO157:H7infection(Chap
maretal.,2000;Pritcharetal.,2000;Paynetal.,2003)nonewasisolatedfromgoatsinourpresentstudly.Ou
reakoE.coliO157:H7associatedwithunpasteurizedgoatmilkhasbseridedinCanada(Mcintyetal.,
2002).However,theroleofgoatsaspotentialreservaisof
0157STECinthestudyareaisshowninthisstudy.Thepresdsigl detectedinisolatesfromgoatinthisstud
yisthefirstreportofthepresenceofvirulenceassociated
genesiik.colisolatesfromanimalorigininNigeria. Thefactthat
someoftheserologicallyconfirmedO157strainsisolatedtattleinthisstudydidnotharbour any
ofthevirulencegenesshowsthatcarriage ofthevirulgeces byO157
STECisnotautomatiEormationofbiofilmparticularlybynon-

ernandtherefore,callsforattentioninfoodprocessicitifes(Wangetal ,2012)

ChickenisoneofthemostcommonanimalproteinsourcestoedbytheNigerianpopulatieyarere
adilyrearedathomestherebymanyindividualscomeinclosactwiththemandtheirfaecesthanother
animalswhicharerearedinfarms.ApreviousstudyinNagdsoreportedisolationgfcoliO157fromp
oultryeventhoughthey

appearedhealthy(Aibiratal. 2007). Therefore,irrespectiveofserotype,carriageafimbinationof

stx,eaeandEHEChlyAmaybeagoodindicatorforthepathogenicpotentialofS3tEQns.
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RuminantshavebeenidentifiedasthemajorreserdionliO157:H7andalsoappeartobeareservoiro
fnon-0157:H7STEC(Doyktal.,2010)althoughnon-0157STEChavealsobeendetectetinno
ruminantanimals(OzFoodNetWorkingGroup,2003).STE®Gbkarisolatedfromavarietyofdomesti
canimals.However itisbelievedthatinmanycasesthg@yasentastransientbacteriathattheanimalsac
quiredfromfeedsorwaterprobablycontaminatedwithfamaterialsfromruminants. Thismaybeapo
ssiblereasonwhynon-0157STECwasisolatedfromlocdtehighicharefree-
rangedomesticanimalsbutwasabsentincategoriesoifpchiltkenwhicharecagedanddoreceiveme
dicalattentions.However,STECO157hasbeenisolatéeliajierhensinlitaly.

CONCLUSION
Thisstudyhasshownthattheprevelenceof STECO157islIthirmattle (6.6%)andlocalchicken(2.5
%)inthestudyareacomparedtothatobservedindevelopeatiées. Furthermore,ourstudyisthefirstto
reporttheisolationofnon-0157STECingoats,averyconuhoamesticanimal,inthestudyarea.
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Tablel.Nucleotidesequenceofprimersused

Gene Primer Oligonucleotidesequence Fragment
size(bp)
stbl  VT1-A 5-CGCTGAATGTCATTCGCTCTG( 30z
VT1-B 5-CGTGGTATAGCTACTTCACC
st2 VT2-A 5-CTTCGGATCCTATTCCCG( 51€
VT2-B 5CTGCTGTGACAGTGACAAAACGC
eae EAE-1 B-GGAACGGCAGAGGTTAATCTGCAG 775

EAE-2 5-GGCGCTCATCATAGTCTTTC
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606  Table2.IsolationdEscherichiacofrompoultryandanimalsour

607 cesinAdo-EKkiti
608

Sources Numberpositiv

Numberexamin efor
ed(%) E.coli(%)

Localchicken 141(19.5) 62(19.6)

Broilers 100(13.9) 13(4.1)

Layers 52(7.2) 9(2.9)

Cockerels 19(26.3) 3(0.9)

Goat 49(6.8) 32(10.1)

Cattle 361(50.0) 197(62.3)
609 Total 722 316(43.8)
610 +vepositive;-venegative;NSFNon-sorbitolfermenting; _ - { comment [T22]: Review this line itis not

considered in the Table2
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Table3.Serotyping&.coliisolatedfromvariousanimalsourcesinAdo-EKiti

Sourceof Number Non-sorbitol Serotyping
isolatior isolatec fementationo  E.coliO157 Non-0157
nsSMAC Ecoi

LocalChickel 62 11(3.5% 8(2.5) 2(0.6;
Broilers 13 0 0 0
Layers 9 0 0 0
Cockerels 3 0 0 0
Goats 32 0 0 10(3.2)
Cattle 197 31(9.8%) 13(4.1) 3(0.9)
Total 316 42(13.3%) 21(6.6) 15(4.7)
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638

639 Tabled.DetectionofShigatoxinbycytotoxicityeffectoetdcellsandvirulencegenesby
49 PCR

Source Noofstrai  Noofstrainswith Detectionofvir
Seroty nsexamin  >50%cytotoxicef ulencegenesby
peexamin ed fects PCR
ed

stxlL stk eae

Cattle 0157 13 2 +ve -ve -ve
Cattle Non-0157 3 3 +ve -ve -ve
Goats Non-0157 10 0 +ve -ve -ve
Localchicken Non-O157 2 2 +ve -ve -ve
Total 28 7

642

643  +vePresent;-veNotdetected
644

645
646

647
648
649
650
651
652
653
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