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B T J T 

' j hl.: purp 'c f thi s study \va t lind out thl.: pre ~n C 0 a ( -iati n ,t\\t; n ar a 

c nt min ti n \\ith I:.. coli 157: 1f7 and fl.:cal and 157: li7 

c timalc n bc~ rc and after wa h at an cxp rt 

abatt ir at M oj , bthi pIa. t lal of 711 mpl 

157:If7 fr m fc al ampll.:, kin wabs, c 

g at laughtcrcd b tw n t b r, 2007 nd pril, 200 . W t r ampl w r al ' 

the i lati n f E. coli 157:H7 and c li~ rm unt. olal nd (; al liform I ad were 

e timat d t R d gar ( RB ). F r th lati n 0 E coli 

157:H7, all ample wer nrich d wilh m difi d rypti ) br th with nov bi in 

(mT B+n) and conc ntrated u ing immun magn tic paration h ba t ria-b ad 

compl x wa plated onto c fixim -tellurit c ntaining orbitol Mac onk agar 

and pre umpti coloni wcr confirmed by late agglutination t t r mm nd d by 

I 016654, (2001). E coli 0157:II7 wa i olated fr m ~ c 4.7%, kin wab .7%, car a 

wab b ~ re wa h (8.1 %) carca swab aft r wa h (8.7%) and 'Aal r ampl 4.2%), 

re p cti ely. A stati lieally ignificant a 0 iation wa found bet e n pr val n 

contaminati n with f.I cal and kin E coli 157:II7 tatu. Th total coli~ rm 

after carca wa h wer 3.15 loglo FUcm,2 ( D= 0.77) and 2.97 1 glO F m'2 

r pe tiv ly. The loglo m an of fecal coliform b for 

( D=0.8 ) and 2.77( D=0.91 r p tively. tati tically 

between th m an of total coliform count (P=0.002) and f.I al c li~ rm c unt p ... . 00 I 

fecal c liform were i olat d fr m \\ater 

id ntified b th Ixl and Ix2 gcn fr m n E. oli I 7:II7 i 

The id ntificati n r thi irul nt fact r indicat th p t nti I 

E coli unlT). ntr I m a ur 

ri k ari ing fr m E coli 157 in r rvolr amm mu t c addr . 

O. 2, 

2.96 

rved 

lth 

b 

r ducing kin and f.I al and 

p 

ntaminati n at differ nt tag f laught r 

op ration. ppli ati n r II tr ngly rc mmcnded at th a att ir . 

Key word ': Ecoli 157:Il7, 
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I. I I TR 0 'II 

'pit the e 'ten 'i\,c :)cicntific pr grcss and lc hn I gi I dcvel pmcnt hic\'cd in re nt} ar 

in de J num r 

di ar tran mitted thr ugh fi d (II-'J'. 2 0 ). f mcat pr du t with 

fo db me path gcn and chcmi al rc idu . ha pr mpt dial fear ', threaten d w rid lrad 

conomic 10 , and ha g n rat d chall ngc and opp rtuniti In 

2000 . 

pecific ur c that contribute microbial c ntamination to anim J ar a and t fre h m at 

during lau~ht r and dre ing include fece ,hide wat r, air int tinal 

proc ing equipment and human. The typ of microorgani m and ext nt f c ntamination 

pre ent n th final product ar influenc d by anitation proc dur , h gi nic practice 

application of food afety interv ntions, type and e t nt of product handling and pr c ing, and 

th conditions of torage and di tribution (Robert 19 O' Kiraa et al. 19 5; el ai., 1999; 

Han n,2000). 

Becau food animal are naturally contaminated with a ari ty of pot ntial pathog n , meat 

proce ors apply many microbiological control methods during th laught r and pr ing of 

meat. The exi ting approach to food safety manag ment may gi m c untri 

upp\y. However, e timate of the morbidity of foodbom illn 

appr ache in controling are till inadequate. Microorgani m 

thr ugh ut th r d m at upply chain includ pathogen and p 

may b fi und in th fi c and n the kin of animal pr nt d fi r laught r R id et al .. 2002 

and can tran ferr d to th carca during kin rem al and vi Iraa 

et al., 19 5; II. 1997; Han n, 2000' I 2000). 

cording t the r p rt f Mini try f griculture and Rural 0 " 1 pm ot R " thj pia 

fi reign , chang b th 

ar 200617 M e pit th ru ial r Ie f thi r in the 

th r i n m at mi r bi I gi al tandard and meat in p ct r ar mainl \ king ~ r vi ible 

i 



P th I gical finding u h a arthritis and plcuriti . with ut nsid rin invi ibh: h, z rd 'u h' 

path g ni a tcri 

w rid. 1 h rc arc rganism lik t tal IiI' rm . 

nt ycar.; in ther part f th 

nd E. coli in \\hi h th ir 

f th P 

E' herichia coli 157:JI7 i th m t imp hum n \\'ith 

w rldwide ccurren . hi th pr dominant and m t virul nt r type in a path g ni 

ub t of enteroh m rrhagic E. coli ( ). It c mpli ati n r ult in h m rrh gi 

(H ), hem lytic ur mic yndr me (II purpur 

(Fratamic and mith 2006). It wa re gnized in 1982 for th and in th n 

infection have b n r port d from more than 30 countrie in 6 ontin nt Mead and riffin, 

1998). inc 1982 more than 100 outbr ak of E. coli 157hav b en d urn nt d in alon 

(Elder et al., 2000) and more than 75,000 human ca occur annually. Th a tual incid nc f 

the di a e may be undere timated inc th organi m i difficult to identify if t ting i n t don 

during the arly tage of inti ction ( 0 , 2005). M t outbr ak involving larg num r of 

case ha e often been linked to the consumption of und rcook d or cro -contarninat d cooked 

meat. Generally, the e rity and effect of erotype 0157:II7 in~ ction in a given p pulati n 

have a tremendous impact on human health food indu try, and tran forming the publi . 

perception about th ati ty of th ir food (Mead and Griffin, 199' 0 ,2005. 

Although cattle ar th major r ervotr ( hapman et al. 1994), h P and goat an; exp t d t 

be the econd mo t important ourc for E. coli 157:H7 \ hich i carri d in the intc tinal tra t f 

animal and e cr t d in f, e ( hapman et at., 2001; Balti li el at., 2006). but th rgani min t 

a ciated with di ea e in the e animal 'Bri n. 2000. Thi pr nt a 

challeng ~ r th d t ti nand c ntr I f th pathog n. 

E. coli f % in ig ria tea hing H pital multi drug 

re i tant train a iat d el al .. 20 r nt w rk n thi path gen 

n rep rted with pre al n e f 4.9% fr m min ed e f and .7% fr m t J 

pital eml . ~005). imil r w rk. r 'P rted _. % 

pr al nc f E. coli 1 7:H7 in g at and 4.0% in h p m at at a att ir 



alth ugh sampling was tuk n it on pint b for~ hi ling. 'I h 

thi h lard and its future.: impact n th e. 

thi path gcn t affect all human age gr up , it I 

t <.I ti > pr nc 0 

the ability 

id tolcran' and it 

a ' ciati n with fi ds of animal origin, I~ . coli 157:117 i currently n idcrcd a the m t 

hazardu and merging r d m <.Ii c e flu han n and D ),Ie. 1 7. 

R ccntly intr duccd int r ns t nlr 1 E. coli 157:117 in be 10 th r untric h \ had 

little impact on it in iden f th r ur 

m at fr m h p and g at . ntaminati \\ ith E. coli kin 

source during laughter i ne f th m t imp rtanl ri k fa t r in tran mi i n t human 

howe er; n ingl tudy ha be n nduct d in fi al and kin ampl and ub qu nt rat of 

carca c ntaminati n by E. oli 157:H7 in abattoir in thiopia. In additi n. th c untry has n 

micr bi logical tandard in m at and much w rk ha not b en don on c Ii rm I v I n h p 

and goat carca 

Thu it i hypoth ized that E. coli 157:H7 in fi and kin f heep and g at pre nt d for 

slaughter ha a ociation with carca contamination. Ther fi r ,th obj Clive f thi tud . 

w r :-

o evaluate total and fecal coliform load from carca b for and aft r wa hing 

).- 0 e timate the pr alence of E. coli 157:H7 in fi c kin and carca fr m 

laughter d h p and g at and water ampl at an exp rt abatt ir 

". To d termine helh r a 

aod kin with c nlaminati 

d t t the pr 

iation xi t b tween E. coli 157:Jl7 pn;val 0 in fi 

laughtcring lin 

irul nt g ne n E. c Ii ) 57:H7 i' lat 
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2. ITEMT RE RhVIE\\ 

2.1. IIt'robacterillc ae 

Ba tria b I nging t the amil)' l~nlerobac' 'ria eae au th' m j r ga tr intestin I mi rial 

animals. M st member f thi family an; ram-negativ, m dium iz d 

hat arrang m nt f flag lIa, i m tile; fa ultativ n r bi and ~ rm nt r th r than 

oxidiz glu nitrate t nitrite and abl t gr \\' n n n- nri h d m dia. II 

th memb r that have x pti nal pr p rtic J. ng, 20 2; umn' al., 2 2. 

Enterobacteriaceae can b di id d in t thr it)' D r animal. 

Th firi gr up i tho with un rtain ignificanc ~ r animal, \',hi fr m 17 

gen fa of th family. Th ond group i maj r path gen of animal 

coli and thr of th Yer ina pp and th third i pp rtuni ti ar k.n \\ n 

occa ionall to cau infc tion in animal. h lat r \\ithin th g n ra 

Kleb iella, Enterobacter. Proteus, erratia, Edward iella, ilroba t r, Morgcmella. an higella, 

Th memb r of the Enterobacteriaceae are g graphically wid pr ad and man' ar di tribut d 

throughout the n ironment in iI, wat r, on plant a well a in th int ,tin f anim I and 

human. H w r, a D w p CI ccupy a limit d col gi al ni h uinn el al.. 20 _: 

and mith 2004 . 

From ~ d afct pint f i 'W, in rd r to timat anitar qualit· fa giv n ~ d item, th 

cia ic appr a h nl) path geni 

indicat r micr rganl m . maj r indi at r rgani m ar bing t the . nt roba teriaceQ 

and wh p ntaminati n 

animal rigin li~ ml and . coli r 

u d a indi at r , but in di erent applicati n '. Micr bi I indi at r ar em I ycd m r ft n t 

a ~ d a~ t and nitati n than quality 

r 



2.2. Microbiological indicat( r 

n indi t r n;fcr t u ingle r gr up 01 micn rgani m, r Iternativc\ ' a m ta Ii pr u t, 

em'ir nment at a given level i inJi ative fa t 'ntial quality r 

'a et pr lem. Mi r biologic I indicat r. arc U ' d in pia c f din.: t t ·ting Ii rap th g n, 

larg ly au thc) arc c sicr t w rk with (II' 1,20 0). 

A m ntion d ab \c indi at r an b a pc ifi ml r rgani m u h E. coli ram t lit 

lik la ti a id titrati n that u d t m ure anitation qu lity. If we\' r, u ing a e ific 

micr rgani m a an indi at r i di ficult, a appr priat in i at r rgani man; iffi ult to 

id ntify. n' id al" indicator rgani m ha a hi t ry of prc en c in Ii d at any tim that th 

targ t path g n r t xin might b pr nt· i pre nt at c n ntrati n dire tl r lat d t that f 

th targct path g n r to in' i ab ent from Ii d wh n th targ t i not pr nt; ha gro\\1h rat 

qui alent t or lightly gr at r than th path g n; ha rapid, 

quantitati e a ay available' ha similar re i tanc profil 

While such a wi h Ii t' i ni e in principle, th r 1 n ingl indicator organi m 

meeting all f th e r quir m nt (IF ,2000; Ja ,2000; chaffn rand mith. _004 . 

The e crit ria apply to m t, if not all, Ii d that rna b ehicle 

regard I f their urc to the fo d . In th hi torical u 

pathogen of onc rn w r a um d to b of int tinal origin, r ulting fr m cith r din; t r 

indire t Ii al c ntaminati n. Thu, uch anitary indicator 

contaminati n f watcr and th r by th P ibl prc en 

chaffn rand mith,2004 . 

f intc tinal path gen 

Th u f indi at r rgani m ta Ii hing, m nit nng nd \ aifi ati n 

of criti al c ntr I pint in H net U ' d within a II P 

ntr Ipr ili~ha the greatc t inOuen e 

than n d t rmining \\.h ther t t f pr du t. When u d f; r 

c ntr aluati n. a larg numb r f ample an e pr gr i\ I) lie ted thr ugh ut a 

.H P an u indcx rgani m th integrity f give pr e 



dl:terminin levels f indicator or 'uni m . In i at r 

rganism. an b' u 'cd t st lbli h upp r limit ~ r path l:n Hum 

implemt:ntcd th 1 strivc to redu c indi at r organism numb r" t th' 10\\ t I \' '\ 

widely acceptl:d that the rcgular m nit ring f pr ntr I ' in the m 'at indu try mu t rl:pla 

end pr du t t ·ting ' charrncr and mith,2004). 

2.2.1. liform 

li~ rm n 1 a tax n mlC la if! ation but rather a \\. rking d miti n u d t d f1 a 

gr up f ram-n gati c, fa ultativc anace bi r d- hap d ba tria und r Enlerobac/ riaceae 

family, that t pr due acid and ga within 4 hat 35° f ng el al" 2002 . Th 

Escherichia, ilrobacter, Kleb 'iella and Enlerobacler ar the ~ ur g n ra f th family 

Enlerohact riac ae that reprc nt by and larg liform (Jay, 2000; Fcng et al ,20 2; uinn t 

aI. , 2002). 

In the earlier time harding r 1892) propo d th u f E. coli a an indi at r f fI al 

eontaminati n. hi wa ba d on the pr mi that E. coli i abundant in human and animal {i 

and not u ually found in ther niches. Furthermore, inc E. coli could be ea ily d t t d by it 

abilit to {i rment gluco (later changed to lacto e), it a ea ier to i olat than th r kn wn 

ga troint the pre ence of E. coli in fo d r wat r be am 

indieati f rent fe al ntamination and th po ible pr ne 

2002' haffn rand mith,2004. 

pt d a 

ng el al" 

Lat r, mith b th t d a t t {i r thi rgaOl m a a m a 'url: f drinkin wat r. 

Thi mark d th b ginning f th u f gen in w t r n thi 

pra ti ext nd d t b appli d in ~ '. c Ii 

a an indirect indi at r f h alth ri k wa c mpli ated th 

pr en c f th r nteri ba teria lik 'ifroha leI', KI >hi '110 and 

ferment la t e and arc imilar t E. coli in phcn typi 

di tingui h d. a rl: ult. the term" lifi rm" \\ e ta Ii 'hed t de n thi . gr up f nt ri 



a t 'ria, Lata thl.: l public health rvi l: udupte th' num r:lli n lit; nn a a m n; 

n\'l.:nient tand' nl anitary significan e (I'cng elal .. w 

li~ rm gr w",,:ell n a I rge numb r f media and in fi d t) pc , '] h )' have be 'n r p rt d t 

gr w at temperature a ' Iowa - 2 nd a ' high a' S O h '\cvcr, gr '\1h i \ 'cr) I \\' at 5 

It gr ,¥th pH r ng 4,4 t and gr W' ,veil n nutrient agar b) 

within 12-16 hr at liIi rms arc capabl t grow in the bil 

ch mi al \\hi h inhibit · th gr 

and appli d fi r Ic i olati n f th 'c indi at r m th r 

bacteria, th y h th apa ity with th f g " an thi 

charactcri ti al ne i nough t mak pr umptiv d t rminati n (Jay, 2 a ; I aI., 2002). 

Th g neral a with whi h oliIi rm can b ulti ated and diffi r ntiat d mak them n arl 

fat 'pical id al a indi ator ,e c pt that th ir id ntificati n ma b ompli ated by th pre n 

strain . a ional train of Arizona hin hawii and Hafnia alvei fi rrnent lacto' but g n rally n t 

within 4 hand ome Pan/oea agglomeran train ar lact p iti c within 4 hr an th r fi r 

complicat th r Ie f liIi rm a indicator. Although c liform are ea y t d t t. th ir 

as ociati n with fi cal c ntamination i que tionabl b cau e lift rrn ar fi und naturally 

in n ir nm ntal ample. Thi led to thc introduction of th fe al c lifi rm a an indi at r f 

fecal c ntaminati n Ja ,2000; Yal in el al., 2001). 

2.2.2. al 1iii rm 

Fe al lifi rm i a 

temp ratur 4 .5° 

Ii rm that gr \ and Ji rrn nt la t 

liIi rm , within 4 

nd ferment la t 

t 

ti n at p if! 

t mp ralur and time menti el aI, _ 

Fe al liJi rm m tl) f E. oli, ut ther ent ri u h a Klehsi Ilia an 

al ii rment la t at thi t mpcr tUf and therefi r, e n ider d a fe al liIi rm F ng I 



al .. 2 

RI ) medium. II \\t!\'cr. th 

lifrm in 

VRBL i 

n the b i 

d mage mith, 2 ). 

m ut u in \ 1 I 1 r' i 1 a r 

rimin t 

durin' plutin ' 1 

ctJliCOrID 

F c 1 c 

19ur I: h r lati n hip b t n coliform ith E. coli. 

Modifi d fr m haffn rand mith (2004) 

2.2.3. E ' herichia oli 

I indi at r v E. olio Wh n th I in i at r \\ applied t 

m additi n 1 

d finiti n f 

tr 

lifl rm 

d. II wever, th in lu i n KI ,h.\i'lia .pp in th 

at dimini h d the thi ' with ~ 

a rc ult, '. coli h r - m rg d n indi at r, partly fa ilitat d ' th 

intr n wer mclh d that n rapidl identif . coli In E. ali i m r indi ati\ 

f fI al p lIuti n than the th r g n r , it i d termin 

Ji~ rm pulati n. h gr \l.th and 

man path g ni Enl rohacl'riacea nd p th gcni E. coli. 

f E. coli uring hilling, t rag and di tri uti n ugg 1 th 1 m t pr du h n u ~e t d 



h \\ till! I ) lIow If W. th . )f th 

and 

2 .. Bact rial counting technique 

Th xaminati n f Ii ds fOf the pre en c, type ' , nd numb r f mi r rg nt m ndl r th Ir 

d micr bi I gy. B terial num r 

ia I nd n n iab! unt in 

and rm 

mad that 

n r in agar m 

d ba t rial II gi 

unt r 

multiply 

a' 'umpti n 

rath r than ba trial c II ar unt d in m t f th m th d . It i m re mmonl}' u d in 

diagn ti th r hand, t tal unt will num rat b th viabl 

and n n- iabl ba trial ell. In pit f th im rtanc f mi r bi unt in ~ d 

micr bioi g), n n f the m thod p rmit th d t nninati n f 

mt r rgani m in a f, d pr duct. h refor , alth ugh 

oth r , ry meth d ha rlain inherent limitati n a iat d t it u uinn. et 

al. 2002 . 

2.3.1. iabl c unting m th d 

rial tn-Ii Id diluti n f th ri inal fluid ntaining ba t ria mu t fir t l: m d f, r e h 

ut a a urat lya p ibl t minimize a\ id bit.: crr r ' nd n 

u d umn I al. 2 02 . 

pread plat method 

rang d and an in ulum f kn wn v lume f c h diluti n t la cd n lh 

urfac f an agar plat. he in ulum i 

and nt gla r d. t lea t t\.\ 

plate are m u at d r A-4 h ur 

'.\h th r nvir nmental r path gcni r 'm plat 

.9 



In ulate.:d \\ ith a ample dilution yi loin J t\\e.: n 0 no l( m r rcate t 

aura y. 'I he.: col ny c unt h ulo b' un 'l\'t.:rage of the 1\\0 r I ur pi t· in ul, ted \\ ' th th 

'e1ect d diluti n IIPB ethod 2001; uinn el a/., 20 2 . 

Pour plate method 

Thi m th d i 'imilar t th 'prcad-plate t hni u, . pt that th in ulum in thi 

mixed thor ughl)' with m Iten agar, whi h i previ u II' h Id in water bath at 50 

plate hould b in ulated with ea h dilution. 1 hagar i 1I0w d t t and th n in ub t d at 

appr priat temperature and tim . Plate in ulated with a ampl diluti n th t yi Id bdw n 30 

and 300 c I ni p r plat will b i lri ut d through ut the 

agar a well a n th urfa e (Yal in et aI., 200 I; I IPB Meth d 200 I; ,. ng et al. , 2002 . 

Mile -Mi ra technique 

Thi m th did n in uch away that line can be drawn n th b tt m f an agar plat \\ ith a 

marker, di iding it into ct r. n inoculum of 0.02 ml d n the 

agar in each ector. t lea t 4 drop p r ampl dilution h all w d 

to dry and the plate incubated at appropriat incubation t mp rature and tim 'ampl diluti n 

yielding ab ut 30 coloni p r drop hould be lected. n averag c I n) unt fr m at I a t 4 

dr p mu t b obtained. Th calculati n i imilar to that C r th t\\ th 

in culum a btain a figure C r th 

in th riginal ampl hi m th d ha th ad antag f bing n mi al \\ith gar m dia 

( uinn et al., 2002 . 

Filtration method 

Thi i a u eful meth d f r determining the number f a teria in a water ample r ' th r fluid 

\\ here the.: a terial num 'r i I w, kn \\ n \' lumc f nuid i pa 'd thr ugh a mem rane 

filt r f p rc izt; 0.2_ ~lm . he filt r \\ill rel in the ba t rial ell. and i a ' 'plically pI d and 

ba t rial- ide up n th urfa e f an agar plat . Th medium can e ele ti,e r n n- 1 ti,. 

10 



dcp 'nding on the ach:ri 10 )U ·ht. ni 'fill fI ntl n th o th tilt r 

ncr in ub'lti n ' nd an . cuunt· . A th \' lumc f tl! flui mpJ r 

ml the, mplc c n be c'llculat d J<lY, 200 

10.\1 probable numben (All' ~ 

Th MP m th d U'c a te t tube, c n. isting f m di \·vith invert d Ourh m tube ~ in ·id . whi h 

capture ga that arc rica ed fr m th gr wth f olifi rm acteria. fie nd 

t up and th se pr du ing ga' \vithin 24 hr t It; hniqu 

umpti n th t th n:: i 

ba t ria in liquid mpl . If th Ii uid 'ample ntain Ie ba tcri I, it gr wth and 

multipli ati n in a uitabl br th an b d t ct d by manifi 'u h a ' turbidity or a id and 

ga pr du ti n Jay, 2000; uinn et al., 2002) 

In thi m th d, diluti n tand rd plate unt (P . hr 

erial aiiqu t ar then pia dint 9 f appr priat m dium fi r th thrc r five tub 

meth d, r p ti Iy. umb r of rgani m in the riginai ampl ar d t rmincd by u f 

tandard MP tati tical in nature eng el al . 200_, Ith ugh . 

author n luded that many MP alu are improbabl ,thi meth d of anal)i . h gain d 

popularity. It i r lati I impl, r putable than P and p if! gr up 

det rmin d. H we r, it dr \\ba k includ large v lume f gl \\ ran: rl: uin;d. I k f 

opp rtunit t f th rgani m nd it la k f prl: i i n Jay. 

2000; F ng el at ,20 2; uinn el al., _00_). 

2. .2. T tal iable and n I bl unting mclh d 

melh d d n t di tingui'h bctwl:cn vi 1 and n n-\'ta Ie dl. and thu tht: ba tt:rial 

c unt will include b th Ii ing and dt:a ell uinn 'f al .. ~ _: ha fncr and mith. _ ... 



Br d elir CI III 'or III Illml 

hi te hni(.jue i 11 'd m t mill nly lor untin J • ckri in mil ', nur-me,.,. 

pIa cd vcr d t mpJule of I ern -\ rn urlitce and a 0.0 \ Illi of 

minute. ler air-drying, the slainl!tl smear is ' aminetl under the iI-immcr in · liv " ' C 

ba terial '11 sh uld be..: c unletl in allc' 1 50 fi ttl lhr ugh wI the arc . ver ge 

ba lerial ell unt per field ( 1) houltl b bt ined, '\ h radius r fi r the parti ul r 

il-immcrsi n field an be fi und (in mm) u ing 'Iidl! and )'epie c mi r m t,r. 

2 2 
The rca f the fi 'Id will b appr imalcly J.14x r mm) ( uinn 'I (II .. .. 

'ollnting clwmher method 

Thi te hnique i u cd fi r unling ba terial II and lh al ulati n f ba lcria p r ml in the 

liquid ampl i imilar t unt. tilil)' thl.: t ri , 2-

f fi rmalin p riO ml f bact rial he ch m r i fi II J and 

i w d und r lh I Wop wer bj eti In rd r t rl ntat lh mark d grid. Thl.:n the high-dry 

unt the bact ria in the fiv ar a in th entral regi n f the grid. [:a h f 

mer and ne central, 1 divided int malil:r 'quar' . '1 hu , 

th f th malle t 'qu re In the ri , '1 he avcra c 

num r fat ria per mall quar n b al ulal d ( h frn rand mith._ 

Turhidity s/ancllrd. 

It i a n\'cnient and imple mcth d that n; ult · in, h Wt.:\"t;:r. an' pr ximate tIl terial 

unt. hi ' mcth dud a ,rc mmer iall)' 

availla I' and nsist fa I!ries f len numb rcd, tandard. thin gins tub' ntaining diff~'rent 

diluli n' f 

vi ual c m ari n 

anum hi rid that giv s a rang f pa iIi s, 

f imil r dimen ·j n the tandard . Riling the te t 

a printed page and mal hing it \\ith a 'tandard 

pa it p. a Ie ' are uppli'd \\ ith the pa it) tu 

11. 

It! pa it . mak a 

that i \' th num'r1 al 



c luh"tl 

2 2), 

ria r 011 0 lh ujnn el 01. 

2.4. Bacterial attachment and ample taking method on carea urfaec 

2.4. I. Bacterial attuchm nt 

Ba teria mu t attach t meat surra to rc.:main inta t and au infe ti n. 3 - t rial alta hm nt t 

m at ha . b cn d scribed a' a 1wo- tage pr .. 'I h fir·t tage inv Ivc 3 rever ibl 

b th ba tria t nd tag th' alta hm nt 

irr v r ibl (I:.dw rd and Fung, 2 au 

th m at ti ue fibril . 1 h irrevcr ible binding f E. coli 157:117 t 

ur during the n the thr ugh 

ntamin ti f ba tcria th t n b\; rem \' d 

fr m the ur a c dramati all de r a c (Mc v Y ,/ al. 2 

Ba t ria attach d t r I Iy iat d with the n ture the ti 'ue . 

urfa than I an mu Ii r a terial tta hment In e 

th ir urfa arc ntir I hung I a/., I 9 . Wat r W 'he " r' inlen d t 

r m vc an ba t ria that ar I iat d with th nged 

hiding time may all \ ba tcria t firmly e ' and re tc 

cmpl 'ed in laughter f: iii tie '. Th )' 

f de ntaminati n d a th time et\\ en the ntamin ti n eVent and the tre tment 

2.4. _. ample laking ml.!th d n arcas urfa' . 

r a given ampling situati n. the 'am ampling le hniqu' h III 

that re 'ults arc mpara I. mpk ' fr m 

mcth d : de ·tru tive and n n- dc tru tiH: mclh 

13 

urfa c an b' 

n . ampl 

u 'd' h time t 

in tw di II;[ent 

f d ·tru ti mcth 



tt.:mplatt.: 

p ngt.: 

. isi n meth d \\hcrc.; '\ th' n n­

mpling and gaule tamp n III th c..I (I 

1m li\ . m th in lu \ t n lor} \\'3, 

v ntages 0 de tructive meth ds, r r . mplc by n )n UT 3 C i it 

II b teria \\hilc ther mcth ' d n t. This invuriabl unt " 

n the ur a may bc r m ved by either m th d. R pcatability n 

rcpr du ibility f dtructive m th v riabl , wh rca ' the 'ampling mcth d U In 

n n-d tru tivc rn th d r ult in greater p r t r varia ilit) I 17 .. , 2 3_ 

In th r hand d tru ti m th d ha di ad anta e in th t nly a rn II pr rti n f th ar 

ampl d b thi rn th d, whi h rna re ult in ignifi ant ina ur I \\h n t tal ntamin ti n 

la r wh n th pre n f th t rg t path g n i par ' 

(I 17604 2003), e ndly it damag th car a ,whi h may b una pt bl mm r iall 

and f thi rn at indu try p r nn I pr ~ r wabbing-ba d m th d fi r 

a 17604 2003), 

Alth ugh, 

2003- Mac 

i i n i an ffeeti e t ehniqu fi r bact rial r e r fr rn m at area 

y et aI., 2003, wabbing ith a uffiei ntlyabra iv mat rial may 

ry fr m earea a 

cloth that rang in ffiei n dep nding nth ir abra iv n Byrne 'I a/.._ 

f the n n-d amplin i the Ide t and th m ,t \\ id Iud 

m th d r the mi gi al aminati n f urfa _ ln thi will u cd 

ith pr 

Th nth w t the \\'a 

m t, hnique, Finall ' th wab ' \\ill pi ed n 

th m ttl and 17 

. a t kn wledge [the diagn ti v lu th t i th 

th pr di tive value f th la i al Ie I) i n t availa Ie in m t lit ratur 

17 4.2 ), 



r hi I : I~ \' IU'ltiOIl 01 \\ bin' nt.l 

'\I c th od cvalu a tio n 
. 'l.:n<.;ili\'it)' 

, p~ if! it)' 

P ·itive pn:dicliv value 

eg liv pn.:di live value 

pp rent pr \ alence 

2.5. E clt eri Itia coli 1 7:117 

2.5.1. lIi t n al b kgr und 

iti n m th 

E ci ion 
7 " 

10 % % 

% Yo 

84% 7 % 

9 % 77% 

7% 2% 

47% 47% 

Ith ugh E. coli \ a re gniz d a a au e [ urinary tr t infe Ii nand inf ntile g,Ur nteriti 

in th arl ' tim ,E. c Ii 157:117 wa fir t r gniz d a a human p th gen in I 

".hen it .. a implicated in two utbr ak of h m rrhagi 

c n ummati n f under ked hamburg r fr m th 

id ntifi d a a 157:1I7 an 

,I, 197' Mad nd riffin.19 : I-r t mi 

19 ,an utbreak E. coli 157:H7 au d 700 illn 

wh ate under k d gr und b fin th r fa t fI d h in In (l:dw rd 

h rtl, fter J. coli I 7:JJ7 wa determined t human path 

'ampl fr m hildren \\ith hem I 'ti If J ha ' 

\\ ith th 

. In 

pie 

eli!;. 1 hi ' vcr yt t ,' in w 

pr minent er type au ing infc ti n. Tn n.: 

y E. coli i· late ' \\ith 1 7:117 th 

ali 

1 7:H7 f evcraJ tr in r err'd t a enter ha m 

\\hi hart.: n w t:lie\'cd taunt f, r vcr fall 

II in indu trialilcd untric Bu hanan and yl, I 7: lead and dfftn. 1 

15 



I I \\'1 n J ,~. ()I i I 7 :117 h.1 n lU in' hum n illn 

it illness in human \,\. in 

·t.:r typed in dillercnt h(mcd til I r t) p' 0157:117 h 

indi vidual in the mid-I :nos ( ad and (,d lin, 

me regi n:, but studie. from deve! p d c untric 

nditi n has c 'n bscrvt.:d. Jenerally, th' availabl 

h nu tu lIed in 

II in n.: '\ • in thi 

em rgcd a an imp rtant hum n palhogcn s mctimc during thc p ·t h.I1' c\,;nlu y ( I 'ad nd 

ri fin, ) ; WI , 20 

2.5.2. ifi ali nand n m n I lure 

thr ure e ntigen, \\hi h in lu e i al id ntifi ,ti n f E. coli IllV h 

( mati ,"K" ap ular) and "1 I" (flagellar. !th u h th num cr provid d by di fer nt auth r ' 

in th literatur 

2006). m al 

of a 

ari ,th r ar ar und 200 

uggc t d that th fimbri 1 F) 

ting. 1 h " "antig n i a lip p 

o K an 5 

mp n nt 

n the uter membran 

ing r I 'pc and ' r gr uping the 

f thi rgani m i ubdi ided int ; Fratami and mith,_ 

h e antig n 

er typing: th 

and th 

n th ir ntigcni 

h hara t ri ti f immun g ni ity and path Jcn it)', 

h Ip in th diagn i PH, 200). tcrmining the :cr gr up' 

, I I. and ft n K anlig n ) i an imp rtant m an' f defining tht.: \' ri u 

E. coli. Thu , th r uitable te t kit that ar\,; u cd f r ."t.:r typing b ed 

PH,2 ). 

E. cherichia coli cr t ping i imp rt nt ft r th' pr pcr diagn i me ut br ak nd 

pid mi 1 gi al inve tigati n . H w . relied 

train f E. coli, and tht! id ntifi ti n virulen c eh ra tcri ti 

p rft rmed. urrt.:ntlya ut five E, coli train ' ar arc 

. enter inva -iv 

and enter aggr gatlve . A ~ : 'ratami and rnith 

16' 



" 

. ') h nized 

'1 he term I ~ J I J ~ rda to I •. coli III II nO 

v,ith vuri u } J antigen types) . ( ub roup • I~. coli 

virul nt ser typ In, p'lth genie ub ct 0 I ~ I II: f:.. coli it 

xprc . the 157th antigen ioenli It 0 and the 7th 
" anli Jen ( or an ' I al., I : I n . 1 5: 

Izumi)' el al .. I cad and in flin, I 8; hapman el 01 .. 20 I . 

' j h r h vc b en several issu ab III whelhcr E. coli 157117 ' or t) pe n mpared t il 

Cf} imil r usin I ... coli 1 7:1 r. II wever, urn;ntly the) n:: dif crentiuled a d n th 

bi h mi al and m Iccular eh racteri ,ti f their g n m n; 'p nsibl 

20 0). Ihu . aftcr I ~ IIL tw bran he p-
glu ur nida ' C and s rbit 1 t I 7:117 nc 

and m li I, ut thc pili" rc cting gr uP ' r rc I:.. coli 1 -7:If' 

(Whittam, 1 9 ; J .2 

2.5.. n ral hara t ri Ii 

E c/prichio 011 157: II7 i 

r ingl ,i m tile b man. 

ullati e an r bi . 

tcmp r ture f 7(l , E. coli 

r m' -n gati . n n- p n:: ~ nning r dhapt::d. arr m~t.:d in p ir ' 

r mi r ap uk . It 

\,ith n ptimum gr wth 

w undt.:r refriger ti 11 nditi n. II \\ \cr. th 

rani m n . urvivc ~ r wcck t 4° 

2 . .4 . 

1 7:117 nn t fl!rmcnt . rbit I and ther·f rt:: \Ve nle n 

nke ' agar , 

t:r 

nlc ' hapman. 19 

. I [ wcvcr. the maj riti' f thcr 1;.. coli 'lnin in lu in th 

rbit I and lhcrd rc hun: a 

1). ther r it I n n-f, nl1cnling tcria h \ 'C\ 'r. ar 



fund that in Iud r I nti It 

n hupm n, I ( 

Pr skaut.:r p siti\ t.: rt.:actions. "' herd re, ~Hl IOnat r)' t ui h 

'r up ( kr no el al., I 90; I el 1 .• 2 I . 

patics 

nventi n I idt.:ntili ation f 1;. coli was d n u ing the ino le, m th)'1 n.:o, Voge -Prkau r, 

1M i ) te '1. ppr 'imat Iy 5 % fl:. . oli tr in ' an; ind h.: and mdhyl 

r d p itiv, but arc 

Tabl f E. coli 157:! 17 

Tc t 

rbit lu (ga 

p- lu ur nida [nd I 

ali in rabin 

ulin rchal 

rgtntn dih dr la ' Mannit 

d nit I La 1 c 

In it 1 

Rhamn 

Ly in de ar ' Ia'to: 

anidc mithinc d arb ::Ia 

(87% • Raffin 

lu e a id ul it I 



th r rni ) t 1 

lIld bcin ' p·D· 
20 4) ') able 2) . ') h 

train. rom lh 'r I~, 

ep' 

r llyp' . I~ n I~ . coli 

coli 157:117 using the ab ve principle. I'urther addition ) 

eft . "ime and tellurite n an r~du c the number of fttl " 

n. 1 p. 
nd 

ar 0 

E. 

c lied 

lui .. 

: I ar n el al .. 1994: ht prnan el al., I onnet 1..'1 al., I . I 0 lcrl:q el al .. 2 I). 

2.5.. r wth and survival 

ik all b ctcria the :uf\'ival and gr wth r E. coli I 7'117 in f d arc depend 'nt n the 

vari u inlrin i and c.-trin 'ic fact rs such as temp ratur~. pH nd \\ ( ler a tivit)' 

(a\\ . '1 he ptimum gf wth temp'ratufl.! f r K coli I 7:117 i 7Q. the minimum i 7· I no 

it m . 'imum temperature i. 41 in'e1 tive F coli br th and gra\\ ~ nl)' po 

gr ter than this in n n-selc tive media 'hapman. I 4: I II. _ 01). 

t mperaturc ~ r I:.. coli I 7:117 w. ultur~ medium-d p ndent. 'I he rgani'm 'urvi\ e \\cll in 

r c 'umplc nly little ch nge w S III t -d in numb or f 

in h mburg~rs ~ r 9 m nth hapman. I -+. "' h~ e c t f 

en\'ir nmental tress nd fI d pr du ti n pr I.!ssing n the gr \\th. survival .lnd in'} tiv ti n I' 

E. oli I 7:JJ7 un.: well r~ ogni/ed, ') he rgani m i al' heat r 0 it lilt. but influl:n cd b: pll. 

gr wth ndition and gr \\th pha 'C f the ell.. and the melh d 

lhermal r~. i tan e is high'r in fI d f hi 1h rat nll:nt r that 1 - pa ke 

atm spheres hapman. 1 4: 1 al. I I: Joralami 

E cheri Ilia 'o/i t Icrant mpared t thcr 

hng.l .It'lIrnei . the ptimulll pI 1 III 

~ r c.h.:ndcd peri d' in fi ' ut pI I level ' III mith. _ 

u h 11 I urc Ie.:. inhibit ry tlnn pani a i (.. . ' eli . la ti l lh' m plf. 



path 'cn' un'i \ I in lip fti ularly im rt nt in 

a' iatetl with a . I:. 'pcrim nt Hy, lh 

apple ci cr anti eh 'ddar 

·t rl!d . t rdrig 'rati n temp 'f. ture. lorl!uver prior , posur to rcu . 

id t J ran c (Bar>n I al., 4). I/{)\\l!\'l!r. acid- en iti\'c 1 ~lIb b cn 

id ntifi d ( o)'Cl! elal., 19 5). 

ptimum gr \\ th f E coli 

minimum a" i' O. 50 (M 11,2 

157:117 i und t be t water a tivity O. 95 and it 

I). 'tudic' on the ff f~, on th' ufviv I and gr wth f E. 

coli 1 7:1I7 ~ n the ftc t hI ride. th ugh, pre 'urn bl),. E. coli 

157:H7 behav imilarJy with th r E. coli. It c n unive for m ny we k. when de ' i 

parti ularl t r frig rati n temperatur (B y el al., 19 5: Mutaku el "I., 2 5. 

h rgani m an gr \\ in the pre I 11. 20 1 n ur tn 

acuum-pa k d meat at and 9° , but n t wh n the meat i p k d under 100% ~. urvi\'al 

n ferm nt d meat "V qui al nt when pa k d under air r und r va uum (13 y c 

Bu hanan and ) Ie, 19 7. In th ab en e f rgani m It r, ben/.alk nium hi ridc. 

chi rh idin glu nate, ethan I and h t (700 
) \\ater arc f~ ti\e . nitii'er again t E. oli 

IS7:If7 II, 2001. tandard wat r hi rinati n i effectiv again. t thi· rg ni m. E. coli 

157:117 n t ppe r t in rca ed rc itan ntimi f binI D d dditivc 

(Bu hanan c cr 'I al., 2 0 . 

f Escherichia coli I 7:Jl7 

Di. 'Irihulion 

IIuman infc ti n with E. coli I 7:1I7 ha heen r p rtcd fr m In ntinent \ cf 0 

gnili n _. it ha ' be m an Imp rt nt n em rth Am °fi a. 

uth Afri a. Japan.. uth Ameri ,and Autralia. High rate' arc prl!ent in regi n f 

uth Ameri a, . c iall)' Argentina. where 1 n' \. endemi 



• " h hi hI.: tin id n ur in hillr II, in I imrnun m r rmz pc pI . 

h \\ever, the pres nee oj I .. wll ( I -7 :117 in tht.: reI.: 

rcc gni/ed. ' j hus it i di tribute I gl bally in nd th' 

large intestim: mo. t animal and human ( hapman el ai, J 'n 

rep rted in gr und bed' in c( unlrics like Irdand, palO. It I),. I:. I)pt 

rand 11< un:link, 20 ) and I ~ lhi pia (I) 'mis ,2 utaku eJ al .. _ 

th gcn r Ily sh w the w r1dwide di lribuli n th rgani m (I ar n ' I al., l 4 . 

Ho I range 

E cheri 'hia coli 7:117 h nil tcd fr m th f a v ri ty nim I ', in luding 

4; rgcant nd mith,20 \ i el al., _ Hi li.2 

Lenah n ' I al., 2007 , d cr, pig ( can-ny lr m el 0/., 2 k n, \\ild bird 

( un el al .. 20 arg ant and mith, _00 ) and aliva f h 

el al., 20 7). II we r, tll th m In r crv ir f E. coli I 7:117 

infc ti n ~ r hum n argcant and mith,200 . 

attle. h >ep and g (II a ' re . 'n'oir 0/ E. cherichia coli I ---:.JI" 

Li t imp rtant r rv Ir f E. coli 7:117 \"ith ttle In tht;; prin i 

hapm n ' I aI" 2 I; rg ant nd mith,_ ,In ttl tht;; fc al pr vakn I.: f E. 

oli rang 4% fI r individu anim 1 , With im r \cd 

t hniqu in r nt tu i ,the rep rted ran h _ %. In 

animal th' rat reo ylc ,2 04). 

f E, coli I 7;117 fr m fe al hedding appear t v ry )' age, \ith high'r 

preval 'nee value g nerall ' rep rted in unger animal r 

age relakd dif~'rt;n e ar n t kn \\n, but m .' lT1 lude gc rdale di fer 'n e in rumen 

d vel pmcnt, durati n r management differ n " Pr vulcn e 

ub t nliall ' am ng p itivl; herd , h al 'bed ing f E. 'oli 

2L 

': rcti n ai ' \ n 

7:H7 j fr' ucntl) intermlttent 



and h h( rt ur Hi 111 . in J /~ oli I >1 7:117 in 

higher prevalence \' tlue in \\arm r III 

animals. di ,t. stn.: s. p pul tti n dcn it)', co .raphic 11 10 alian nd 

200 I; , argcant and mith.20 ; hatamic und rnith,20 6). 

n 1 n 

\\ ' lh 

e rth 

'111. el a/., 

Escherichia coli 7:117 i ~ confined La the forl: stomachs and distal it the I t ring th 

prin ipal it s of 10 !il'llti n, I' sting in rea 'es the! \'el. f l~. o/i 157:117 hedding in th 

fe ater ha ' been sugg ted a vehicle f tran 'mitting E. coli 1 7:117 

am ng attl (8 yc et al .. 19 5), div r 'e p pulali n of g neti und in d ir)' nd 

b f h rd . M re than ne 'train f E, colt 157:117 can b' i. the m 

animal r diffl r nl nima! ' within th 'amc herd. I.:.ven multipl' 'ub typ' may 

farm at a inglc pint in time. and me 'ubt) pc' appe r t ' unique t 

ubtyp ~ und ma) hang ver tim B yee el al., 1 hapm n 1 al .. 20 1;, ge nt and 

mith.2003). 

The cpid mi I gy the'c rgani m in h cp i appar ntl) imilar \\ ith attic and. he p h 

b n id ntifi d a arc 'erv ir f E. coli 157:117 (Blan el al .. -00: argeant and . mith. _ 

Batti ti, 200 ; Bh ndare ,t al., 2007; L nahan el ai., 2007). Ix-m nth tud), h alth)' C\\c' 

reyeal d that fe al h dding f th g n \\a tran ient, ·c ' Ign 

f di a thr ugh ut the c f! 09 E. coli 7:I17 

h d th ba tcria r up t 2 da h ep p , ed E. coli 7:117 tan nod c p'n 

mat. Diet influenc d fe al hedding f . oli I 7:1 17 ( argl: nt nd 

Es herichia 011 )1 -.., II in ahat/oirs 

kin f animal j . an imp rtant . ur e ~ r ar a" ntaminati n td'r 'I 01., _ : f.:.d\\ rd nd 

Fung. _00 . ntaminatcd \\ith E. of; I 7:H7 \\hen r c ntam i nuted 

hide ntact the ar as,' during slaughter. In a tud), ndu tcd by .. I cr . 11% ft. 

coli 1 7:H7 wa. i iutl:d r m hid' ample f attic pre 'ent 'd ~ r laughter. In thi ludy E. 

coli 1 7:H7 wa ften pre cnt n the hide f animal f II \\ing lunning. and r . 

22 



nt' min' tion t) the 

Were th' mu' hewiJ)' cont min t 

arrive at the ,tbattoir, the)' c rry I \\ id . \' Iriel) mlcr 

in th -ir int tinal tracts. '( h 'r'~ re, bulk rni r bial c 

mpl imm t r ' innin 

h vc. nu 

inning r m 

du t, dirt and fe 'I material that a cumulat on the skin (Bu hanan n 1!1 ) I • i J 7). 

ung tying is a p sible sure 0 nd great r 

mu t b t k n t pre I tran -fer fr m the nu' f the nimal ont the diblc Ii u. 

that nl th bung m y I' e ntribule I r nlarnin ti n. 

n I an th r imp rtant ' ur ~ r S nt min tion in the ughtcrin J pr 

Th ~ rm inge t int 

n Ir nm nt tr n fcr E. coli 

157:H7 d ur in th laughter lin e n in the hilling r rn (M bv )' et al .. 2003 . 

Environmental 'oare of' scherichia coli 0157:!f 

n Jr om ntal ludic 

oth r pia n farm 

rgani m an p r I t in manure. wat r tr ugh'. nd 

mith, 2003. h tran ient n tllr f ~ al . h ding in 

indi idual animal, th f E. coli 7:H7 within 

th wid di tributi n f g neti train 

ustain th c ba t ri \ ithin gri ullural 

organi m rna intr du c int 

fcrtiliz r. Rainw t r run f th 

ont minati n t I ughter m . r 'ult in m at 

m )' exit t 

mith. _ 

in ludin m nun; u 'cd 

and wclls. Item 

pmun et al.. I 7. 

E. cherichia 'oli J .., H illfi clioll ill humall and. our, '.\ 0 lransmi.\.\ioll 

Th pre en 

enter 

F.. coli 

hain 

ntaminati 

7:1f7 in animal re e pr vide' th p t ntia! ~ r thes rganl'im' 

nlaminati n f me. t \\ ith int· ·tin 1 nl nt: unng th lau ht r 

ntaminati n f fruit nd \ cgetabl b nta t 

with in e ted manur'. en'raB' thert: arl: ~ ur prin ipaJ r ut· f infc ti n i ntifi 'd ~ r E. coli 

2.3 



I 57:J 17 t) human . 1 h 'IO{)(JrllO m di 

• nirnal nd lr n mi i)lI throu 1 th "' ir nm nl 13 ri in 

. 20 • 

In human, E. coli 157:J 17 rna) b' h·d in thc sto I for 

yrnpl rns. In gen ·wl. young children 'Irry th' rganisrn Ion 

luti n 

in c ' ti n c urs requcntly Mcad and riffin, 

be pas 'cd r rn nc per ' n t 

al p . ed fr rn p r. n 

bathr rn, thr ugh t u hing 11-'1. 2 

an 

an 

ornmunal 

. . ) hu , Ie al- ral 

ntr te the 

di a e fr rn f, d r '.vater (M II. 2 0 I; n her fan 

rn utbr k ' h vc b n tra d I nt minat d, r w r under ked gr und- eef 

like 1 mb m 

ghurt M rg n el al., 1 

19 ; Edward and] -ung, 200 

7; an her ff nd nen, 20 O). }· d derivcd fr m ther 

rgani m. In additi n t meat pr du t . raw milk nd 

lad nd th r vegetables, and water hng. 

ute r vchi Ie f, r E. coli I 7:117 

infc ti n in vcr 1 ut reak in different part i . be au ' C f id t Icran c f 

th 

200 m ng nur ' 

water and manure f, r 

un ivc fermcnt ti n nd dr 'ing F ng. 1 

due t dire t 

riffin. 19 

et al .. 

n 

r ks m y b' du t r:- nt minati n fr m 

nc t dirt: l nlamin ti n in th' field \\ith fc f 

. E. coli 1 -7:117 an remain \ iabl' in il. 

the r lani m h,t 'en h \\ n t un lYe f r 

cv ral m nth in manur nd nt min tc gru . I nd rgeant and 

24 



'igure 2: M c) ~ rtran 'mi 
ur : ( an. hcr ff and ' 

157:H7 fr m ttlc t human 

eral r nt in ident sh wed th t th drinking and r rcati na) unchl rinntcd \I, ter c uld 

~. coli 1 7: 117 infc ti n . f 

th rgani m, 'w 11 wing 'mall am unt f lake water an au. . hi >1 al.. I 

F ng, I ). 

d . . hr E. oli 

utbreak. ha\ c r \'clcd that ~ 

7:H7 h be n r ported t 

Ie el al .. 1 

v.:ith ' 

nal 

o. - .4 

low and mi ht . 

implicatcd in di 

ram n 

in Ived in utbr ak in human arg ant and mith, _ : I' ratami and mith. 2 I. r 

2 



t\ldi \\ ill h W f " I , 

an I lh ll~ 

19 ~ D )'Ic I( (1/ . /) n , 

h \ in 

di 

with ul bacI 'rial f( wIlt oc umn in 

th l I 

em'ir nment 11 unt linin IIi n \ ith dati \' 1 ' 1 IW / V" 

Buchanon and [ )'Ic. 1997 , 

2.5. irulcn e f~lct >rs and path genes! 

B 

ur 

f 

5' 

In th p< t fcw )'e ' r . s icntists have made 'ignificant dvan cs in und t ndin J the uno rlrin 

virul n e mc h nisms f hHI- 'strain, J. r I:.., ()Ji at 

arl; the higa t 

al identified in luding the enll:r h m I)"i fact r. Jcne: rc:p n 'iblc 

i d 'ignated as s(x. ~ r atta hment i ' I{I 'A and f r hem I)'si i hI ,A (Jocdcr ((II .. _ ), 'I he 

ea A gene i ' als cal/ed the 10 us ~ renter )'te efra cment U :h) path 'ene it)' L 11I1d lhat 

en ble the ba lcria t adhen! t epithelial cell Beutin t!I al., [9 

li\ il e( aI, _ 07 . ). JIb have b'l;n und ,t 

pia kc r les in 1 nil, ti 11 f the inte tin s (Beutin "aI" 1 

• higa (OX ill ,\ '1I(/1e.\i.\ "nei secI' '(ion 

T xins pr dll cd b ' I ~ III - ar' ailed higa t . 1!1 L , als( rdcrrt.:d ,I ' Vcr t 111 

their cflc ton ulturl;d \'er ells, It is ne fthe maj rimin t, T' IH-

fr mother ,\1)-- Ii rming a kria, and thi . diflcrcn c i 

\\h ' f~ 1 {f- an; apabl' r au 'ing c. tTa intc tin'" 

el al .• I 7: fkn' n, 200 , 

The t .-in namc i drhe r 111 thc r t t 'hi 

\\ t:pc. t . in 

Ian Hi n (r 

nd 1 P Izumi '. 

r rn 'hi£ell l dy 111 ritl 

in pr Ju in I:.. ali 



III hi, lIa I fit 'f ; l wlt rc 

subunit. 'I he B ubunil c ific 

gly lipid re 'ptor >n cdl sur/a e , I he adive ( 

h st ell where it inhibits protein s)'ntheis ultimat I) 

rt in ells. including the end thelial ells )1' bl . pc iii 

r re Ii und in large number 11 ' 1. _000: l:d\\ard and I'un ,20 ) . A I~HI ~ are n t 

highly inv sive. th 'ir toxin produ ti n occurs c 'c1u 'ivdy in the 01 n f infeded p' pic. not in 

Ii d (Jzumiya ,t al .. I 7; alar and Kar er. I : Ben' n.20 ; f' rat lmic and mllh._ 

Intestinal coloni:lItioll and production oj attaching- ~U(l(:inx (AlA) /e.\iom 

M ad and ,riffin I and 7 . de ' ribed th t in additi n t 'hi J 

t • in pr du ti n therc Ur ther act r th ught t c ntribut t thc \'irulence of !.". o/i 1:'7 

in lude a irul 7) and L1:I:.. 1 he r c. ample. i 

ding Ii r an ut r mem mne pr tdn a' iatcd with 

attachment. plasmid-en dcd enter h m Iy in i' h 

all w E coli bl the inte ' tin' a hI:. 

F II wing inge ti n. the 'higa t .. ins htn e b th I al and . y temi clle t m th . inte tine ' n 

pr ba I ' riti al t the de\ d pn1t.:nt r hi d ' diarrhea. The hi topath)1 'i e\ Cl t 

eglO ft nnuti n f mi r ite 

~ nnati n r atta hing and cffa ing \lb Icsi n . a hallm rk t path 'enci' 

)le.2 and 

t h:t ell via p' ialize h t derin:d p 'de tnl tru tur· . Ii r \ iUi re Ji Itl· fr m 



() 

charu 

nn ti n 

th 

T x,in , \\ hi h afe secreted b)' the ba t ri 1 C } niling the 01 n, pa thr u h th int tin 1 \\ II 

via tran' ) t si. ' nd subsequently sprcad huemat gen u I)' t t rget ti 1I • Itim 1 I),. the t , in 

preferentially alta k renal tissue because of their high ffinit)' for fc\,;eptor that re fI und 

pr d min ntl)' in this tis ·ue. her intcrnali'luti n by rcc 

ubunit f the t 'in at lytic II)' inactivate rib ' me. 't -induced tip" pt ell death may be 

pr nt in cpithcli I c 11 f the renal tubule ' and the gl m ruli nd nc r is rna)' be ob crn.:d in 

. \\' II a ' in the r n I rt x ( yl ',2 4). p pt i: with in the gl meruli 

ultimat I 

inflamm t 

'ult. in ti u d mage that can b' furth r c mpli . t d b)' th' ub equenl 

c mpli ati 

en ' n, 200 ; M xley, 200 ). I he 'C \<1 ' ular damage and c nd' ry 

hem }yti uraemic')- ndr m' (II ), lh leading U" f acute rcnal 

failur in hildh d, and thr m purpura (TIP in adult . Th' dam 'e 

cau d in the large inle 'tine i ' charact riz d )- r rrhagi r the mue " I lining 

and th haem rrhagi liti 

2.5.1 . lini 1 fe tun; ' 

In animals 

E. herichia coli 1:117 in attic is n t a ', i ted \\ ith lini al i 'ns in lidd . tudk . It rather 

per i ts in attic with ut ausing discas\,; ( hapman. J 

jllne pr du ing .-higa t .· In · rganls!11 id n t 

t ~ rm /l. , _0 0), n er c. p'rimcntal ral 

10 ulati n f al\'c with P.:. coli 1-7:117 indu ed and 'U ·tained in rum anti IC 

7 antigen: an t a ks. cr c. tent 1 sl. I ' r tami and mith. _ : \hrna 

n t rrdate \\ilh diminati n 

against rcinfc ti n by the amc train . h a ilil: r E. 

per i ' t and rL'infc t attic i lik 1)' ntributcd t f in~ ti n in 

2 



h rd . A m ny 11 in th ir Ii 

n· ,2 

rim nt un t ocvc1 P 

diarrht.:u 1 hr "in' ino ulttion \\ith 1010 I'lJ r I~ . coli ( 157:117 no III y Ih 

lin in Jargt.: intestint.: (hatarni . nd 

ha' induced diurrht.:u and inl1ammution. In til r c. 'pl,;rimcnt pig! t 

ul ti n of ~/x2 

r 11: \\ith Ix2 

pr du ,ing h. coli 157:117 0 vel p d gastr inti; ,tinal illn " . nu ksi n in th· kidn 'Y, ~u 0 

intramu' ul r injc ti n 0 \I.\') pr du ing E. coli ular dama't; nd 

n r is in th . intestim: and br in I en' n,200 : rr tamie and 'mtth,20 ). 

In humuns 

E c:ll'richia coli I 7:117 infccti nin human 'h \\. lini al m nifl,; tati ns that range fr m 

carri r tat t m rc rm 

tndr me (II . thr mb ti thr 

d ath Izumi 'a 'I ,II., 1 7; Me d and ri nin. 1 

h wever. m ,t frequentl in in ant' Ie' th n 4 

liti ' 11 

purpura en I and finally 

e afre t· any u Je gr up 

immun mpr mizcd in ividu I c e/ aI., 1 5; cad nd riflin. 1 1 : 

o ,20 ; M . e . el (II, 20 

Th 

H 

In u ati n pcri d th ecn rep Iicd t bl,; thr da ' ~ II \\\.!o • H 

1: 

patient· with 11 wIthin S '\'t:n da '. 

abd min I ramp and n d . diarrh \.:3 ( Ie d and 

nco t 1- _ dn I • with the am unt 

that ar' aIm st cntir '\ • , ,F' \cr rna) 

alt 'r tht.: n t 
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J iC'llth), ult lypi lIy r mpl t I)' rillE oli I ) I 7:117 ill r 

and ,ri 1111, 19 R • 

illm:ss In pr 19 f c ml iti Hl that c n lead . ) 

me pati 'nts ba\' in mpl h.: IorIO ( f II J . 

cizun.:, and c m'l deve! p in 2 % )1 pali nt ( 

hi! 

with J~ . co/i J 57:1 17 in cetion is uiagnos 'd as h' ving 'I I P, conditi m imil 

m f pr minent l1l:ur 1 gical findings anu le5.' rcnal invoh cmcnt. '[ hi t) pc of ) 11 

mm n in ciders. 'J I P is u' to hem lytic anemia as a re ult 0 fra'ment tion 0 

and h rtag' f platdets thr mb C)t pcnia) with ea 'ily bleeding. nt.:ur I gical bnormalitie, 

impaired kidney fun ti nand fcvcr, h wever. ther i n pri rign f diarrhea 

19 5: J). m ng p tient with II ., ab ut 50/0 di ' ut Iy and a simil r p rccntage 

renal di ·casc. th r I ng-t rm 'cqu'l(1 in lude h 1 lithia i. I ni 

tri tur, hr ni p n rt.:atiti and glu c int \crance 

num 'r f infc ti us nd n au 'e ' f c litis In human,' an 'Ii ted u. a 

dif~ rcnti 1 di gn 

au 'cd b • hi~ 'lla . . a/monel/a, 

hi tolyticCl. h m the n 

app ndi iti 'h uld bc n id'red Bye ,t (II., 1 5), 

2.5.11, etc Ii n fH\'ch ' richiaco/i I 7:117b ' ulturing 

h usual ' mplcs IS late E. ali 1.7 In ludell.: al.t I. ur 

4: hapman '/ (1/ .. _ 1 . In additi n t i 

usp ·t 

the 

rgani m , dingn Sl must in ludc th dem n trati n f kn \\ n \ irulen . fa t r in the i lat 

11-. _ 04 . 

Th rgani mill 'unlly pr cnt in arri r 'r up in 1 w num 'r und i hIded intennitt ntl in 

fe ',1 herd' r', i · tati n rate may 'Impr \eJ by in rcu in the 'Impl' \' lumc. th' numb'r 

f individual ' t b' ampkd nd y rep 'at amplin~h \\ n in fi ur' ", the 



Ii I 7 nri hm nt, 

cnri hrncnt uhur 

Ii n 

tin 

th 

I di\" man 101., 

• ' 'Ieel iv(! enrichmefll 

lini al sampl s arl: r utinel)" platl:d dirl: tl)" nl lid medi r r is I tti n !~. coli 

th numbt.:r f target rganism ' in Ie cs from hc Ith)' carrier i u ually ) wand cnri hmt.:nt in 

liquid m dia impro\'t.: ' rl: \'cry 'hapman, 19 4: 'hapman and 'udj) . _0 I: hapman cl al.. 

20 I, mm nly u 'cd cnri hmt.:nt media rio! m dified tl] ptica e- br th (m r .·1 ) 

uppl mcnted with _0 mg/I n \' i in riO mg/I a ri n vin t reduce the gr \\th of r m-

p iti\' rg nlsm ': buflcn.:d p pt n' water supplc.:m 'ntt.:d with m J I van my in, 10 m J I 

ccf: ul din and mg/I cefi . ime ' ) 1 uppre:: the gr wth f ram-p iti\' 

·u has AerofJlOllCls 'pp, nd PrO/Ill ' pp, r m dlfi dE. coli br th \,ith _ m 

n 4' hap man nd udj l:, _OOL 

' H gr w p r1yat44° ( hapm n, I 4), 

The ptima! in ubati n tt.:mpt.:rature ~ r fl.: " ml: t nd kin amplc.: i ' hour t 41 . 0 t 

minimizc tht.:r rg ni ' \11 ', f r clail]' pr du ts, A h ur at 41-4_0 

r mm ndcd ~ r th pre-W rmcd 1 prl.:\ I.:nt ld 

h king f thc rgani 'ms nd 'I wing their initi I gr \\lh. 

r rg ni ms arc strcsst.:cl hapm n, I 4: M f:.\' y el (/1 .. _00 : 'f utl.:ncl ' I I., 

200; 11 '.,2 4 . 

/m11lUll011lClKII£'/ic: \ 'p 1ralion (I\I. ') 

B au. the r lanisms in ! w nllm 'r in b \ inc Ii' . and th'r nplc, 

attl.:mpt: \\ I.:rl.: made t in 

harman and \ . 

'PH. - . fhl.: ut! fl.!. f \I wed r platin nt T- n' 

:3 



thlll ' n hund u (J lim 

\\ ilh 

and 

f ratami ) ' nd 'mith 

E, coli 

'tudies ( hapman. 1 4; Bolton clal .. 19 ) , 

nd it i 

u u1 in pi ml 

0101 r ially "ailabl paramagnetic parti les r bl..:ads outed \\ith 

d 

r 

antib ie' re mi. 'cd \\ ith th' t ,t ',mplc, agneti be ds with b und ' 'parated 

fr m the 'up matant by a ma 'netic field and a tcr washing plated n to 'lccth e l( rand 

in ub ted ~ r 1 h ur at I nie , 'I he te hni 

( hapman and fc t d b the bl..: -t - rgani m rati , the 

ad ' rpti n ad , 'I he pr blem 

of thi n n- pecifi ab: rpti n n b reduced by th us f a I w i ni 'trength luti n in the 

JM pr rdul w hing r the mplex f, rmcd h pOlan, J 4: hapman et £II •• 

I 94; I . 2 

Plating lit and identification 

ilur f m :t strain' f 1:.. coli I 7: 117 t ferment r -' rbit I r pidl)' and their I k f 

b ta-glu ur nid c tivity arc b' ,t c:pl it cl nand idl:ntili ati n r the 

rg ntsms 4. Kar hand r icl UrTl:ntl thl.: 011 

mm nly u 'l.:d ml..:dium 1 7:117, nke ' a ar I'V< , -

is a u 'cfll IS lati n thl..: 

ath gen n this ml.:diu n 'n1'111. r undo 

hapm n. I 4:" 'ng ,t al.. _ 2) 

additi n m liter p la ium Icl1urilc 

gn; kr inhibit ry dk t a~uin ,t n n- 1 -7 1:.', Ii ant.! ther n 

A romol/a , PI '\;OIl/OIll1\, \forgal/ //a no Prmid 'lI ia Z ldik ( 11 . . I h pman, 1 

arge nt and mlth. _ 11 ' ,20 4) , 
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4, 2 I; 11 :, 20 4 . 
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hapman 1 . 'J h . prin ipk h 'hind lhi 

anti crum gainst E. coli 1 7 antigen. When the It,. parti I" 

E. coli 'cr ty[X: I -7 the b'} teria \\ ill hind the nti erum. au ' in th' I Ie parti I' \ ' ibly 

agglutinatc p 'itivc , 'rum ,uld 

will n t re 'ult in ugglutinati n ncgati\' . n' In t rem 'mh 'r th t a ) iIi, ' i knlifi ti n I:.. 
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iat d with virulcn ataJ1 

The Vero cell y rem in a alt mati e method for the confinnati n 

II=.. 

in I:.HI=. 

tr k in I 11 .• 1 

assay can be u ed on fecal u pcn ion. cultures filtrate or live ultur . In mi 

treating the u pcn ion with polymy in B to release cell­

sensitivity of the a say (Olb. 2004). While the test i en itive. it i n t vailable in II routine 

diagno tic laboratorie . It i labor inten ive and rc ults can take -4 day fier the cell ultur i 

inoculated. Where ti ue culture facilitie arc not available. other method may be u cd Ii r 

det cting t production that include ELI A or agglutination ( hapman. 1994; 1 . ley. 200 : 

01 .2004). 

2.5.12. on-culture technique ' 

Definitive diagno i of I:.HE i done by the i olation and characteri7.ation of pure cultur' . But 

thi method i time-con uming and labor intensive. 1 hi has led to the development of a range of 

immunological and nucleic acid hybridi7..ation te t for rapid identification of and II nti en . 

and SIx producing gene in the sample. However. as the te t have a detection level abO\e the 

number at which the target organi m i nonnally pre ent in the food or fa . n n Ie ti, e 

enrichment tep i required t increa! e the number prior to te ting (Olh. 2004 . 

Of the non-culture technique . immunological te. t can be u d in the dia no i. of thi (rgani m. 

lthough all are not validated for fecal ample. immun (t nd 

IX) may be u II:. 

2004). Mo t a ' y for matic and flagellar antigen are de igned to dete t the 

H7 flagellar antigen. To in y ha e the advantage 

trockbine el al.. 19 8 . 
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1 herc~ rc. management f patients witb I:.. coli 0 I 7:117 inlcdion i 
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migbt 'uggcst II ' , ieglt.:r. 1988: I oycc etal" I )9: lead and Iriflin. 1998 
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and, 'm1th, 200 ). 

t SIL u 'htcrhousc, the ultimate )urce f 1~ . coli 
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ntaminati n t other cur asse: by equipment nd \\ )rker " hand Dick 
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cffc ti\'l:ness (lks 'cr. '11I1 .. _0 

a riti al c ntr I pints ass iated 

kinning, pst-skinning rin in J ba tcri id 1 spray. c"is erali n. hnal ba h.:ricidal p 1 ' . hillin 
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1 fI d pr cssing ent r, I:.. coli ( 157:117 an b' ntrolkJ r radii ' throll th traditi{ n I therm I 
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') .1 L b n lflU imp 

I:. . coli ( I 7:117 un rt n un r J· thi pi n 

c ndition . ho\\c" r, in oth r 

I 7:117 infecti n in the yo un ' no th' 

2005 .. 'Ill C Janu try 20 0, more Ih 'ln 20 million p unds f rth 
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stimated the unnual cost of E. coli nd 

Drake, 20 . In uddition I the din:·t human c sIs due t E coli ( 1 7:117 in nd 

dairy pr ducers. meill pll kers and dairy proccs or . n eat and milk ditribut rs 

nd indire I 

the f d induslr ' as a r'sult r n;calls. destr yed f d. nIl' I measun: 
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r lali n f the a 'ent from st I ~ unrks at 1 ish ttu 11 pit 11 
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\ J) i\n; 11I () I) 
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lr Iti\' 

nd rna imull1 tempcl tures arc 1 

irin dj ,Hhi pi 
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p ttl:rns \\ ith the III lin r lin), t.:U >n (l un in b -t""ecn Jun 
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minimum 
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in Iud small gr up 0 < mcls, attic and calves, art.: perf rrned I r the I '11 1I ml' lr ' I 
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numb'r ,< at and she p nCl.:d 'd t< dcm n 'trale.; the pr 'cn C l 

c.-timat d t r'spc ti\d ', II \\c\'cr, tho numb r \\erc in r't J t 

I 1_ hl.:l.:p f r thl.: purr fin rcu ing prc isi n. 
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\J ter samp!c.:s wen.: lie t d as pti <Illy uSing dupli aI' sl ril' t" I III . dir' tly r m tl ' 
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pn;pareu usin 1 the 'Imc teehniqlll.;, I"a h tet tub, \\as h )1110 full u in' vone. 
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lutin ti n t 'm ti n I: 7:1 7. 
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\\ hich .Ire 

Spl.! iii' E. wit ell and fI.:acti n slide. 

" he h.:st \\ u 

rabbit 

7:117 ,II 

bnglund and '11 iti\ it • und P' 'ilicit)' \\t\ fI.;p rll.: I .I 
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