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

 
3 

4 

5 ABSTRACT 
6 

7 Illnessesduetocontaminatedfood,particularlyfoodofanimalorigin,areperhapsthemost 
8 widespreadhealthprobleminthecontemporaryworld.Theaimofthisstudywastodetect 
9 Shigatoxin-producingEscherichiacoli(STEC)strainsinslaughteredcattle,poultrybirdsand 

10 goatsinAdo-Ekiti,South-west,Nigeriaasapreludetotheirpossiblerisktohumanhealthin 
11 thestudyarea.Atotalof722non-repeatfaecalsamplesfromthevariousanimalsandpoultry 
12 birdswereexaminedforSTEC.Ofthese,316strainsofE.coliwereisolatedfrom19.6% 
13 local chicken,4.1%broiler,2.9%layers,and 0.9% cockerels. The organismwas also 
14 recoveredfrom10.1%goatsand62.3%cattle.Theconventionalculturemethodwasusedto 
15 selectthenon-sorbitolfermentingE.coliphenotypefromtheisolatesofwhich13.3%strains 
16 were presumptivelyidentifiedas  O157  serotypebased  on inabilityto  ferment  sorbitolon 
17 sorbitolMacConkeyagar(SMAC).Theserotypedeterminedbythestandardagglutination 
18 techniquewithcommercialserotypingkits capableofdetectingboth  O157and  non-O157 
19 STECconfirmed6.6%oftheseasO157comprising4.1%fromcattleand2.5%fromlocal 
20 chicken.Fifteen4.7%strainswerealsoserologicallyconfirmedasnon-O157strainsofwhich 
21 3(0.9%)werefromcattle,3.2%fromgoatsand0.6%fromlocalchicken.Furthermore,the 
22 abilityoftheseorganismstoproduceShigatoxinsVerocellsandthepresenceofvirulence 
23 genesstx1,stx2 and eaeby the polymerasechainreaction(PCR)showed the complete 
24 absenceofthevirulencegenesinthe13serologicallyconfirmedstrainsofO157recovered 
25 fromcattle.Thevirulencegenestx1wasdetectedonlyinnon-O157strainsofE.colifrom 
26 goatsandlocalchickens.ThestudyshowsthattheprevalenceofO157STECislowbothin 
27 cattle(6.6%)andlocalchicken(2.5%)inthestudyarea.Toourknowledge,ourstudyisthe 
28 firstreportontheisolationofnon-O157STECingoats,harboringshigatoxingenesinthe 
29 studyarea. 
30 

31 Keywords:Shigatoxin,Escherichiacoli,STECO157,non-O157STEC,Foodanimals. 
32 

33 

34 INTRODUCTION 

35 

36 Shigatoxin(Stx)-producingEscherichiacoli(STEC)hasbeenreportedasoneofthemost 
37 importantcauses of  foodborneinfectionsand emergingissues worldwide(Gilmour et al., 
38 2009;Menrathetal.,2010;Sánchezetal.,2010;Mingleetal.,2012;EtcheverríaandPadola, 
39 2013;Gouldetal.,2013;Kiranmayietal.,2013;Özpimaretal.,2013).STEC,alsoknownas 
40 verocytotoxin-producingE.coli(VTEC)isafoodborneorganismthathasbeenassociated 
41 withsporadiccasesandoutbreaksofbacterialenteritisinhumans(KaramaandGyles,2008; 
42 Moneyetal.,2010;Ajayietal.,2011;ECDC/EFSA,2011;Rochaetal.,2012;Mingleetal., 
43 2012; Gould et al.,2013;Elhadidyand Mohammed,2013; Slaytonetal., 2013). STEC 
44 infectionsinhumanshavebeenacquiredthroughconsumptionoffoodorwatercontaminated 
45 directlyorindirectlywithcattlefaeces(Elderetal.,2000).MostinfectionsduetoSTECin 
46 humanshavebeenattributedtoserotypeO157.Albeit,non-O157STECisincreasinglybeing 
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47 recognizedto be ofconsiderableimportanceasit is frequentlyassociatedwith sporadic 
48 outbreakofbothmildandsevereSTECdiseaseinhumansglobally(Johnson etal.,2006; 
49 Lathropetal.,2009;Menrathetal.,2010;Scheutzetal.,2011;Caoetal.,2013). 
50 

51 DiseasescausedbySTECarecharacterizedbyabdominalpainandbloodydiarrhoea,and5to 
52 15%ofthoseinfectedwithserotypeO157develophaemolyticuremicsyndrome(HUS),a 
53 potentially life-threatening condition consisting of haemolyticanaemia,thrombocytopenia 
54 andkidneyfailurecausedbyStx(Cleary,2004;Loosetal.,2012).STECistheprimary 
55 aetiologicagentofHUS,andE.coliO157:H7istheprevalentserotypedetected(Rivas, 
56 2008;Menrathetal.,2010;Scheutzetal.,2011;Loosetal.,2012;Rochaetal.,2012;Cadona 
57 etal.,2013). 
58 

59 Shigatoxinsaremembersofafamilyofhighlypotentbacterialtoxinsresponsibleforsevere 
60 clinicalsymptomsandarethemainvirulencemarkerforSTEC(Careyetal.,2008;Madicet 
61 al.,2011;EtcheverríaandPadola,2013).  Stxbelongstoadefinedproteinsubfamily,the 
62 RNAN-glycosidasesthatcanbeclassifiedintotwoantigenicgroups:Shigatoxin1(Stx1) 
63 andShigatoxin2(Stx2).Stx1isaratherhomologousgroupwiththreevariants(Stx1,Stx 
64 1candStx1d).Stx2groupismoreheterogenousandcomprisesseveralsubtypes(Friedrich 
65 etal.,2002;Manningtal.,2008;Vu-KhacandCornick,2008).Othervirulencefactorsthat 
66 mayplayaroleinthepathogenicityofShigatoxinincludeintimin(encodedbytheeaeA 
67 gene),whichisrequiredforintimateadherenceofthesepathogensandformationofattaching 
68 and effacing(A/E) lesion (Friedrich et al.,2002; Khanet al., 2003;Collaway,2004; 
69 EtcheverríaandPadola,2013).StxproductionisnotrestrictedtoserotypeO157strainsas 
70 over100STECserotypeshavebeenisolatedfromhumanswithdiarrhoealillness(Johnsonet 
71 al.,2006;Menrathetal.,2010;Madicetal.,2011;Cadonaetal.,2013). 
72 

73 IthasbeenestimatedthatE.coliO157:H7causestwothirdsofthehumaninfectionsinthe 
74 UnitedStateswiththeotherone-thirdofcasesattributedtothenon-O157STECpopulation 
75 (Maedetal.,1999).Furthermore,studiesinEuropeindicatethatnon-O157STECinfections 
76 occurmorefrequentlythandoSTECO157infections(Nielsenetal.,2006;Menrathetal., 
77 2010;ElhadidyandMohammed,2013).Inresource-poorcountries,STECstrainsbelonging 
78 toserotypeO157arealsothemostcommoncausesofhumandiseases.However,thereisyet 
79 noreportontheroleplayedbynon-O157strainsofSTECintheseareas. 
80 

81 Healthycattleandsmallruminantsarethemainreservoiroftheorganismanddirectand 
82 indirectcontactwithanimalsisonethetransmissionroutebywhichinfectionisacquired 
83 (Smithetal.,2008;Khandaghietal.,2011;EtcheverríaandPadola,2013;Ramonedaetal., 
84 2013).  Person-to-persontransmission by the  faecal-oral routeoccursin familiesand 
85 institutionalsettingssuchasschoolsandnurseries.Ruminantanimalscarrya  diversityof 
86 STECandisolationrateshavebeenreportedtobegenerallyhigherinsheepthancattle(Fegan 
87 etal.,2008).However,cattleappeartobeamajornaturalreservoirandanimportantsource 
88 ofhumaninfection(Heuvelinketal.,2008;Mor-MurandYuste,2010).STECO157strains 
89 havealsobeenisolatedfromotherdomesticanimalsincludingsheep,goats,horses,pigs, 
90 geeseandturkeys(Synge,2000;Amézquita-Lópezetal.,2012).Inlowincomecountries,the 
91 common transmission routesinclude animal-to-human,waterborneandperson-to-person 
92 (Effleretal.,2001).Faecalcontaminationisonesourceofenvironmentalcontaminationand 
93 isresponsibleforthepresenceofthesepathogensintheenvironment(BertrandandRoig, 
94 2007; Ramonedaet al.,2013). TransmissionofSTECO157 to man occurs mainlyby 
95 consumption  ofcontaminatedfood,includingundercooked  beef  andmeat  products, 
96 unpasteurizedmilk and ready-to-eat products includingcooked meats andvegetablesthat 
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havebeencontaminated(GriffinandTauxe,1991;Lopez-
Saucedoetal.,2010;Cadonaetal.,2013;ElhadidyandMohammed,2013). 

 
Although,meatisgenerallyconsumedovercookedinSouthwest,Nigeria,cattlegrazingisoftendonearo
undresidentialareasinthelocality.Attimes,grazingisdonenearriverbedsandflowingstreams,whichser
veassourcesofdrinkingwaterparticularlyinmostvillages,therebycontaminatingtheenvironmentand
watersources.Moreover,cattlefaecesareusedignorantlyand/ordeliberatelyasmanureinvegetablefar
msandgardens.Furthermore,cross-
contaminationofmeatproductswithbacteriaoftenoccursduringslaughterandproduction.Consumptio
nofchickenandotherfoodscontaminatedeitherthroughfaecalcontactorprocessingfailureisthemostim
portantcauseofindigenousfoodborneoutbreaks(Adaketal.,2005;Mor-
MurandYuste,2010;AdetunjiandIsola,2011;Ramonedaetal.,2013).Moreover,faecesarewashedoffa
ndwatersourcesincludingrivers,streams,rivuletsandwellsmeantfordomesticuse,arecontaminateddu
ringheavyrainfall.Foodsandvegetablesmeantforhumanconsumptionmaysubsequentlybecomeconta
minated(Quadraetal.,2005;Özpimaretal.,2013).Althoughconsiderableprogresshasbeenmadeinund
erstandingtheecologyof 
STECinfarmanimalhostsandthemodesoftransmissiontohumans,itstillremainsunclearifallSTECpre
sentin  animalreservoirspresent  arisk  to  human  
health.SubstantialgapsinknowledgeabouttheepidemiologyofShigatoxin-
producingE.coliexistsinthestudyarea,EkitiState. 

 
TheaimofthisstudywastodeterminetheprevalenceofShigatoxin-
producingE.coliO157inknownreservoirsoftheorganismssuchascattle,goatsandchickeninEkitiState,
Nigeriaasapreludetoassessingthepresenceofthesepathogensintheenvironmentandtheirpossibleriskt
ohumanhealthinthestudyarea. 
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Collectionoffaecalsamplesfrompoultrysources,goats,andcattle 

Atotalof722faecalsamplesfromvarioussourceswereexaminedinthisstudy.Ofthese361werefromcatt
le,49fromgoats,19fromcockerels,141from localchickens,100 
frombroilersand52fromlayers.Thesampleswerecollectedwithculturette. 

 
FaecalsampleswerealsocollectedfromcattleslaughteredattwocentralabbatoirsinAdo-
Ekitiandsamplesweretransportedtothelaboratoryimmediatelyandprocessedwithinonehourofcollect
ion. 

 
Processingoffaecalsamples 

FaecalsampleswereinoculateddirectlyuntoEosinMethyleneBlue(EMB)agar(Fluka70186),streaked
toobtaindiscretecoloniesandincubatedat37oCfor24-
48h.Theplateswereexaminedforcolonieswithcharacteristicgreenmetallicsheen,which 
isthedistinguishingfeatureofE.colionEMBagar.Amaximumof3distinctcoloniesofE.coliwerepicked
persampleandstoredasslantsonNutrientagar.AllcoloniesshowinggreenmetallicsheenonEMBagarw
erestreakedontoSorbitolMacConkeyagarplates(SMAC; 
Oxiod,Basingstoke,Hampshire,UK)andincubatedat37°Cfor24hours. 
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IdentificationandserotypingofE.coli 

Thebacterialisolatesfromthevarioussourceswereidentifiedonthebasesoftheircultural,morphological
andbiochemicalcharacteristicsasdescribedbyBarrowandFeltham(1993). 
ThestrainsofE.coliO157wereidentifiedculturallyonthebasisofinabilitytofermentsorbitolonSMACa
garandconfirmedserologicallyasO157bylatexagglutiationserotypingkit(DryspotE.coliO157latexte
st)forEscherichiacoliO157(Oxoid,Basingstoke,UK)and(DryspotE.coliserocheckandseroscreenlat
extest)forthedetectionof6non-O157serotypesO26,O91,O103,O111,O128andO145. 

 

150 Cytotoxicityassay 
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ThecytotoxicityofE.colionverocells(AfricanGreenMonkeykidneycell)wasdeterminedbyasdescrib
edbyClarkeetal.(1999).Theverocellsweregrownina24-
wellmicrotitreplateinEagle’sminimalessentialmedium(MEM)supplementedwith10%fetalcalfseru
mandincubatedat37°Cuntilaconfluentmonolayergrowthhadformed.AllE.colistrainstestedweregro
wnovernightinBrainHeartInfusionbrothandthesupernatantwasclarified 
bymembranefiltrationwith0.22µmsizeMilliporefilter.Theclarifiedsupernatant 

wasdilutedfivefold(1/5to1/25)andaddedto2.5x105cells/mlofconfluentverocellsina24-
wellmicrotiterplates.TheplateswereincubatedinaCO2environmentfor72h.Thecellwereexaminedfor
thecytotoxicactivityandthestrainwasconsideredcytotoxiciftherewas>50%cytotoxiceffectonthevero
cells. 
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Detectionofvirulencegenesstx1,stx2andeaebyPCR 
 

ThechromosomalDNAusedinthisstudywasextractedasdescribedbyArandaetal.(2004).Overnightcu
ltureof12previouslyidentifiedE.colistrainsfrompoultry(3),cattle(6),andgoat(3)wereharvestedfrom
MacConkeyagarandsuspendedin250µlofsterilewater,incubatedat100°Cfor5mintoreleaseDNAand
centrifuged.ThesupernatantwasusedinthePCRassay.Theprimersused(VT1-A,VT1-B,VT2-A,VT2-
B,EAE-
2toamplifythevirulencegeneswerecapableofdetectingstx1andstx2andeae.Amplificationwasperfor
medusinga50µlvolumescontaining10µlofthepreparedsamplesupernatant;150ngoligonucleotidepri
mers;0.2mM(each)dATP,dGTP,dCTP,;and  
dTTPbuffersolution(10mMTrisHCl(pH8.8);1.5mMMgCl2;50mMKCl)and1UofTaqpolymerase(
RocheDiagnosticsGmbH,Germany).TheconditionsforthePCRwere94ºCfor2minutesforinitialdenat
urationofDNAwithinthesamplefollowedby35cyclesof94ºCforIminute(denaturation),55ºCfor1min
ute(primerannealing)and72ºCfor1minute(DNAsynthesis).Thiswasperformedinathermalcycler(FT
GENE5D,Techne,Cambridge,England).Foreveryreaction,anegative(steriledistilledwater)andaposi
tive 
(referencestrainATCC25929)controlsandamolecularsizemarkerwereusedtodeternimethesizeofam
plifiedfragments.Basesequencesandpredictedsizesofamplifiedproductsforthespecificprimersusedi
nthestudyareshownonTable1. 
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RESULTS 
 

 
 

IsolationofEscherichiacolifrompoultryandanimalsources 

Atotalof316strainsofEscherichiacoliwasisolatedfrom62(19.6%),13(4.1%),9(2.85%)and3(0.9%)o
flocalchicken,broiler,layersandcockerelsrespectively.Escherichiacoliwasalsoisolatedfrom32(10.1
%)ofgoatsand197(62.3%)ofcattlefaecalsamples(Table2). 

 

 
 

Isolationofnonsorbitolfermentingphenotype 

Ofthe316sampleswhichyieldedgrowthofE.coli,42(13.3%)werenon-
sorbitolfermenters.However,outofthe42non-
sorbitolfermenters,only21(6.6%)strainswereconfirmedasO157serologically.Ofthese21O157strain
s,13(4.1%)werefromcattleand8(2.50%)werefromlocalchicken.Non-
sorbitolfermentingcolonieswerenotisolatedfromalltheothercategoriesofpoultrybirdsandgoats(Tabl
e3). 

 
 
 

SerotypingofSTECstrainsisolatedfromcattleandlocalchickenandgoats 

Ofthe42nonsorbitol-
fermentingstrainstested,only21madeupof13(4.1%)werefromcattleand8(2.5%)werefromlocalchick
encausedvisibleagglutinationwithinoneminutewiththelatexreagentforO157.Noneofthestrainsfrom 
broilers,layersand 
cockerelsshowedanyvisibleagglutinationwiththeO157latexreagent.Furthermore,atotalof15(4.7%)
strainsmadeupof3(0.9%)fromcattle,2(0.6%)fromlocalchickenand10(3.2%)fromgoatscausedavisib
leagglutinationwiththeseroscreenlatexreagentfordetectingthe6commonnon-
O157STECandwerethereforeidentifiedasbelongingtoanyofthenon-O157serotypes(Table3). 

 
 
 

Detectionofverocytotoxinbytissueculture 

Only5strainsfromcattleand2fromlocalchickenhadcytotoxiceffectonover50%ofthetissuecellmonola
yerafter24hoursof  growth.Outof  the5E. 
colistrainsthatshowedcytotoxiceffect,2wereO157serotypeandthreewerenon-
O157.Also,the2strainsfromlocalchickenwerenon-O157strains(Table4). 

 

 
 

Detectionofvirulencegenes(stx1,stx2,eae)byPCR 

Threeoutoftheselected12strainswhosegeneswereamplifiedbyPCRshowedthepresenceofdetectable
bandswithmolecularsizesrangingbetween302and303bp.Thismolecularsizeof302bpcorrespondstot
hemolecularsizeofstx1usedintheexperiment.Ofthethreestrainstwowerenon-
O157isolatesfromgoats,onefromcattleandnonefrompoultry.Noneoftheotherisolatesselectedfromca
ttleharbouredanyofthevirulencegenesexamined. 
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DISCUSSION 

Shigatoxin-
producingEscherichiacoli(STEC)areessentiallyzoonoticentericpathogenscommonlyassociatedwit
hhumangastroenteritisgloballyandcattleandsmallruminantsareimportantanimaltheirreservoirs(Am
ézquita-Lopezetal.,2012).ThepresentstudyinvestigatedanimalreservoirsforSTECinAdo-
Ekiti,Nigeria.Atotalof21(6.6%)and15(4.7%)ofO157andnon-
O157ofSTECstrainswererespectivelyisolatedfromthefaecesofvariousdomesticanimalsinthisstudy.
StrainsofO157STECwereisolatedfrom8(2.5%)localchickenand13(4.1%)cattlewhilenon-
O157STECwasisolatedfromlocalchicken(0.6%),cattle(0.9%)and(3.2%)goats(Table2).Thefinding
inthisstudyagreeswithearlierreportsthatcattlearetheprimarysourceofO157STEC(Effleretal2001;N
ayloretal.,2005).VariousprevalenceratesofE.coliO157rangingfrom0%to70%indairycalves(Bonard
ietal.,2001),66.6%insheep,56.1%ingoats,7.5%inpigs,13.8%incatsand4.8%indogsand<0.7%inchic
kenshavealsobeenreported(Beutinetal.,1993).ThelowincidenceofserotypeO157inthisstudymayex
plainwhyinfectionwithSTECO157inhumansisnotcommoninthestudyarea.Furthermore,thisfinding
corroboratesthereportofalowincidenceofE.coliO157infectionsinhumansinNigeria(Aibinuet 
al.,2007).However,studiesinothercountrieshavereportedastrongseasonalinfluenceontheoccurrence
ofO157incattle(GansheroffandO’Brien,2000)andprevalencerateshavebeenreportedtovarywithmet
hodofdetection,geographicallocation(Aktanetal.,2007;Manningetal.,2007;Jenkinsetal.,2008),seas
onoftheyearandagegroupintheanimalreservoir(Moneyetal.,2010).Moreover,thefindingofRamoned
aetal.(2013)indicatedthatevenundergoodmanufacturingpracticesandstringentEuropeanstandards,t
hetotalabsenceofSTECmaynotbeabsolutelyguarranteed. 

 
Resultfromthisstudyalsoshowedaprevalenceof4.1%ofE.coliO157inhealthycattleand3.2%non-
O157STECstrainsinhealthygoats(Table3).TheseareslightlyhigherthanasimilarstudyinanIrishabatt
oir(McCannetal.,2008).However,thefactstillremainsthatwhilenon-
O157STECiscarriedbyotherdomesticanimalssuchasgoats,serogroupO157remainsthemostdomina
ntSTECstraininthestudyarea.ThisagreeswiththefindingsofMcCannetal.(2008)whoalsoreportedapr
evalenceof2.6%forO157STECfromcattlefaecesandaprevalencerangingbetween0.8-1.8%fornon-
O157STECinanIrishabattoirandRenteretal.(2007)recorved14%non-
O157STECstrainsincattlefaecesinAlbert,Canada.Khandaghietal.(2011)reportedtherecoveryofnon
-O157STECstrainO26frombovinefaecesinIran. 

 
Ruminants,especiallycattleconstituteavastreservoirofSTEC,anditisnotsurprisingthathumaninfectio
ncanfrequentlybetracedtocontaminationoffoodorwaterwithmanure.Thecarriageofthepathogensby
cattlecanbetargetedasanareainwhichinterventionsmayreducecontaminationoffoodandtheenvironm
entwithpathogenicSTECshedbyhealthycattle.Morethan470serotypesofSTEChavebeenreportedfro
mhumans(Blancoetal.,2004)andmostofthesebeingserotypesthathavebeenidentifiedincattle.InNort
hAmerica,cattlearethemostsignificancereservoirofSTEC,butincountriessuchasAustralia,sheepareo
fgreatersignificance(Gyles,2007). 
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Ourstudyisthefirstpublishedreportoftheisolationofnon-
O157STECfromgoatsinthestudyarea,hencetheroleofnon-O157inSTEC-
associateddiseasemayneedtobefurtherestablishedinthestudyarea.Thesignificanceofnon-
O157STECasentericpathogensisprobablyunderestimatedbecausetherearenosimplelaboratorymeth
odstodetectandisolatetheseorganisms.However,highincidenceratesofnon-
O157STECserogroupshavebeenreportedunderconditionsofenhancedsurveillance(Feyetal.,2000;Je
lacicetal.,2003,Thompsonetal.,2005;Lockaryetal.,2007;Lopez-Saucedo  
etal.,2010).Reportshaveshownthatglobal“hotspots”exist 
includingArgentina,AustraliaandGermany inwhichnon-
O157STECserogroupsdominateoverO157serogroups,(Johnsonetal.,2006).Forexample,inGerman
y,non-O157STECaccountforupto80%ofSTEC-
associateddiarrhoealillnesses(Huppertzetal.,1996;Menrathetal.,2010;ECDC/EFSA,2011). 

 
ProductionofShigatoxinsisthecriticalvirulencefactorinSTECdiseases.Thereis  
anevidenceofanassociationofstx2withahigherriskofdevelopingHUSandthepresenceofbotheaeands
tx2inaSTECisolateisconsideredtobeapredictorofHUS(Ethelbergetal.,2004).Furthermore,stx2isabo
ut1,000timesmoretoxicfor 
humanrenalmicrovascularendothelialcellsthanstx1(LouiseandObrig,1995).Inthisstudy,virulencege
nestx1wasdetectedbothinO157 andnon-O157STECisolatedfrom goat,cattleand local 
chicken(Table4).Thismayprobablyexplainthelowseverityoftheinfectionandpossiblylackofawarene
ss,seriousconcernandattentioninthestudyarea(Baietal.,2013).Anearlierstudyreportedtheisolationof
E.coliO157:H7fromsomefoodanimalsincludinggoatsinLagosState,Nigeria(Smithetal.,2003). 

 
AlthoughseveralotherreportsoutsideAfricacitedgoatsaspotentialsourcesofE.coliO157:H7infection(Chap
manetal.,2000;Pritchardetal.,2000;Payneetal.,2003)nonewasisolatedfromgoatsinourpresentstudy.Outb
reakofE.coliO157:H7associatedwithunpasteurizedgoatmilkhasbeendescribedinCanada(McIntyreetal.,
2002).However,theroleofgoatsaspotentialreservoirsofnon-
O157STECinthestudyareaisshowninthisstudy.Thepresenceofstx1detectedinisolatesfromgoatinthisstud
yisthefirstreportofthepresenceofvirulenceassociated-
genesinE.coliisolatesfromanimalorigininNigeria.Thefactthat 
someoftheserologicallyconfirmedO157strainsisolatedfromcattleinthisstudydidnotharbour any 
ofthevirulencegenesshowsthatcarriage ofthevirulencegenes byO157 

STECisnotautomatic.Formationofbiofilmparticularlybynon-
O157STECserotypesmaypresentachallengeinfoodsafetywhichshouldneanothersourceforconc
ernandtherefore,callsforattentioninfoodprocessingfacilities(Wangetal.,2012) 

 
ChickenisoneofthemostcommonanimalproteinsourcesconsumedbytheNigerianpopulace;theyarere
adilyrearedathomestherebymanyindividualscomeinclosecontactwiththemandtheirfaecesthanother
animalswhicharerearedinfarms.ApreviousstudyinNigeriaalsoreportedisolationofE.coliO157fromp
oultryeventhoughthey 
appearedhealthy(Aibinuetal.,2007).Therefore,irrespectiveofserotype,carriageofthecombinationof
stx,eae,andEHEC-hlyAmaybeagoodindicatorforthepathogenicpotentialofSTECstrains. 
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RuminantshavebeenidentifiedasthemajorreservoirofE.coliO157:H7andalsoappeartobeareservoiro
fnon-O157:H7STEC(Doyleetal.,2010)althoughnon-O157STEChavealsobeendetectedinnon-
ruminantanimals(OzFoodNetWorkingGroup,2003).STEChasbeenisolatedfromavarietyofdomesti
canimals.However,itisbelievedthatinmanycasestheyarepresentastransientbacteriathattheanimalsac
quiredfromfeedsorwaterprobablycontaminatedwithfaecalmaterialsfromruminants.Thismaybeapo
ssiblereasonwhynon-O157STECwasisolatedfromlocalchickenwhicharefree-
rangedomesticanimalsbutwasabsentincategoriesofpoultrychickenwhicharecagedanddoreceiveme
dicalattentions.However,STECO157hasbeenisolatedinlifelayerhensinItaly. 

 
CONCLUSION 
ThisstudyhasshownthattheprevelenceofSTECO157islowbothincattle(6.6%)andlocalchicken(2.5
%)inthestudyareacomparedtothatobservedindevelopedcountries.Furthermore,ourstudyisthefirstto
reporttheisolationofnon-O157STECingoats,averycommondomesticanimal,inthestudyarea. 
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Table1.Nucleotidesequenceofprimersused 
 

Gene Primer Oligonucleotidesequence Fragment
size(bp) 

stx1 VT1-A 5ʹ- CGCTGAATGTCATTCGCTCTGC 302 
 VT1-B 5ʹ- CGTGGTATAGCTACTTCACC  

stx2 VT2-A 5ʹ- CTTCGGATCCTATTCCCGG 516 
 VT2-B 5ʹCTGCTGTGACAGTGACAAAACGC  

eae EAE-1 5́-GGAACGGCAGAGGTTAATCTGCAG 775 
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 EAE-2 5ʹ-GGCGCTCATCATAGTCTTTC   
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Table2.IsolationofEscherichiacolifrompoultryandanimalsour
cesinAdo-Ekiti 

608   
Sources

 Numberexamin
ed(%) 

Numberpositiv
efor 
E.coli(%) 

 

 
 
 
 
 
 
 

609 

610 
 

611 

612 

613 

614 

615 

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) 

Total 722 316(43.8)  

 
+vepositive;-venegative;NSFNon-sorbitolfermenting; Comment [T22]: Review this line it is not 

considered in the Table2 



UNDER PEER REVIEW 

16 

 

 

 

 
 

616 

617 

618 

619 

 

 
 

Table3.SerotypingofE.coliisolatedfromvariousanimalsourcesinAdo-Ekiti 

 

Sourceof Number Non-sorbitol Serotyping 
 isolation isolated fementationo

nSMAC 
E.coliO157 Non-O157 

E.coli 
LocalChicken 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) 

620  

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

Comment [T23]: Add (%) 
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 stx1 stx2 eae 

Cattle O157 13 2 +ve -ve -ve 
Cattle Non-O157 3 3 +ve -ve -ve 

Goats Non-O157 10 0 +ve -ve -ve 

Localchicken Non-O157 2 2 +ve -ve -ve 
Total  28 7    

 

 

 
 

638 
 

639 

664401 

Table4.DetectionofShigatoxinbycytotoxicityeffectonVerocellsandvirulencegenesby
PCR 

Source
 Seroty
peexamin
ed 

Noofstrai
nsexamin
ed 

Noofstrainswith 
˃50%cytotoxicef
fects 

Detectionofvir
ulencegenesby

PCR 

 

 
 
 
 
 
 

642 

643 

 
644 

 
645 

646 

647 

648 

649 

650 

651 

652 

653 

 

 
+vePresent;-veNotdetected 


