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Detection of E. coli O157:H7 from Local Beef Meat Products and
Poultry Meat Products in Duhok Province Markets
using Conventional Culture and PCR

Summﬂrv +The study included detection of Escherichia coli 0157: HT in local beef and poultry meats represented with minced meat,
beef burger and kebab for beef while the whole chicken, chicken burger, drum stick, breast and wings represented poultry meat samples,
during the period from November 2011 till June 2012, Detection of these organisms depends on culture characteristic of colonies and
hiochemical tests, as well as using of polymerase reaction assay ( PCR) as recent technique for confirmation. The seratyping depends on

the presence of the gens o157 and flcH7. Ouw of the total 100 sample , E.

coli was molated gfBO157 gene in 1 sample (2% ) of local

poultry meat while beef samples was negative for thi= gene. Also we detected flieH7 gene in 2 samples (4% ) in imported beef whereas
poultry meat revealed this gene (2% ). DNA concentration of E. coli strains isolated from beef and poultry meat was between 67. 7 ng/pl

and 53. 8 ng/pl respectively. We attained specifie duplicated band with molecular weight 625 bp for flicH7 gene while B0157 gene

revealed 259 bp.

Introduction

Meat has traditionally been viewed as a vehicle for a

significant  proportion  of human foodborne  disease.

;'“[ll()ugll lll(: H'](:(:Lr“"l ()r meal — I]()r"(: (]i.‘*:uf‘:(: ()r PHI] 1C
h{:ulth ilup(}l‘f.ull(:(: llu" (:llullg{:(] “‘i[h (:h.‘l[lgillg pr(}(]u(:[i(lll
ing s

illustrated  in

and proc :, continuation of the problem has

been  well recent  years by  human

surveillance studies of specific meat-borne pathogens such
as Escherichia eoli, Salmonelln spp. , Campylobacter spp.
and  Yersinia enterocolitica. In addition to existing
biological . chemical and physical hazards | new hazards

are also appearing [ 18 |. Escherichia coli 0157 HT is an

il[lp(ll'f.dllr. hlll[l&lll l]u[ll()g(fll L 1 illg ||u(:m()rr||ugi(: (f()ll

haemaolyti c-uraenmic syndrome  and  thrombotic
thrombocytopenic purpura [ 10,19 |, E. eoli 0157: H7
serotypes are identified as enterohaemorthagic E. coli and
coli | 11

Cattle ,
especially the young ones, have been implicated as a
principal reservoir of E. eoli 0157: H7 [17,20,15].
Cattle frt:qut:ntly excrele these bacteria in their faeces
[16.9]. The illne

contaminated and undercooked beef meat. Shiga toxin-

categorized as  verotoxin-producing  E.

Verotoxin is also known as shiga-like toxin [3]

s often linked to the (:(mr—:umplion of

producing E. coli (STEC) is now a major cause of food-

borne disease . mue—:L|y in the United S[u[(:e-:_ Cunu{]u_
]upun and Eurup(: [5,10]. The u|1ju:tiw: of the present
e-:tm]y was 1o isolate E. eoli 0157: H7 from our local Meat
pro(]uule-: e-:umpl(:e-: |1y conventional culture method and
confirm it by a serogroup-specific PCR assay in Duhok

province.

Materials and methods

1" ||un(]r(:(] HHI[I'JI(:H were (f()"(f(f[(:(] fr(J-m (]iff(:r(:rl[

markets in  Duhok provim:(: N ﬁf[y r-:umpl(:r-: of meat
p roducts are beef and ﬁf[y r-:umpl(:r-: of poulr.ry meal
p roducts, in  the pt:ri()-(] between Nov. 2011 and

March 2012,
Culture conditions
Meat samples ( 10 mg each) were enriched in 90 ml
of modified Trypti(: Suy broth { mTSB ) both e-:uppl(:lm:nt(:{]
with novobiocin { Oxoid, UK} at 37°C for 18 hours. The
broth cultures were spread plated onto MacConkey agar
{LABM, UK ) 37C for 18 = 24 hours for isolation of
Enterobacteriaceae.  Then
Methylene Blue agari LABM UK as selective media for
18 - 24 hour at 37C,

Metallic sheen color in presence of Escherichia coli,

Hlll] (fllltllr{:(] on E(lHi n

the colonies appear in Green

followed by sub culturing on Hemorrhagic colitis agar
{HC) {(Sifin, C(:mumy)' 21].
PCR assay

The PCR assay has been carried out in Duhok
Faculty of Vet. Medicine, Duhok

uniw:n—:i[y. \JSF (f(ll()lli(f.‘i or HC ugjr Lhu[ ||u{] IJ(:(:[I

rt::-:(:ur(:h cenler i" 5

confirmed as E. coli employed as templates for PCR

y. A

suspending a NSF bacterial colony from HC agar in sterile

a whole-cell prepared by

suspension  was
distilled water. The Bacterial DNA was extracted using
Genomic DNA purification kit ( Fernentas, Germany ).
2 |.L| of the supernatant  was used as L(:mp|ule: for
amplification by PCR. The presence or absence of flicH7
gene encoding the flagella antigen HT and 50157 gene
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encoding the somatic antigen 0157 [2,12 ] were

examined.

Table 1 Describes oligonucleotide sequence of primers used in the PCR reaction mixture
Target gene Primer sequence ( name ) Pm‘,i;;l.lmm Thermocycling programme
- F. 5CGG ACA TCC ATG TGA TAT GG-3' -
: 9 . - . -
0157 R: 5"-TTG CCT ATG TAC AGC TAA TCC-3' 59 94% for 5 min;94°C for 60 s, S6°C for 30
E. 5°.G0C CTC TCG AGT TCT ATC GAG.3’ s, 7270 for 60 s, 35 cycles; 7270 for 10
y ; 2 T
JieHT R.5"-CAA CGG TGA CTT TAT CGC CAT TCC3’ 625 "“"
TII(: p{:R reac -(l was p(:rf(}rm{:(] i" a 25 i_LI on IC/G ugur()r-:(: g(:l at ]m Vv' r()r 4{) l[li" i" TBE I]UIT(:T.

amplification mixture co
(Ci
each primer and 2 pl of template DNA. The thermocycler

ng of 12.5 |_L| master mix

wgen ), 8.5 pl of water and 1 pl ( 10 pmol ) of

program was started with an initial incubation at 94°C for
five min, followed by 35 cycles of denaturation at 94
for 60 sec, annealing at 56°C for 30 sec and elongation at
T27C for 60 sec, and a final extension at 72°C for 10

min. The PCR products were separated by electrophor

visualized |Jy ethidium bromide stain gz, lluminated |Jy
by a gel

documentation apparatus.  One-hundred bp DNA ladder

UV-transilluminator  and  documented

was used as a size reference for PCR assay.
Result and discussion

The overall percentage of the Bacterial isolation had

reached 1% of Escherichia coli 0157: H7.

Table 2 Bacterial isolation rate from different source as shown down

Incidence %

" " . PCR
Type of product No. Conventional hO157 JlicHT
Beef meat products 50 409 (200 0% (0) 4% (2)
poultry meat products 50 16% (&) 2% (1) 2% (1)
Total incidence 100 28% (28 1% (1) 3% (3)

The overall percentage of bacterial isolation of
Escherichia coli O157: H7 was 3% . Although Escherichia
coli is part of the normal large-bowel flora of humans and
animals. Most strains of E. eoli are non-pathogenie in the
intestine , some can produce diarthea and by a number of

E.

pathogen which cons

(]i?—.[l[l(![ lll(!(!llul 8. l’.’UfJ: i‘- ue-:uu"y O "{]er(!{] Lo IJ(!

an

opportumstic

itutes a  large
portion of the normal intestinal flora of humans. This

organism can, however, contaminate, colonize, and

nal sites and

subsequently cause infection of extra-intes

is a major cause of septicemia, peritonitis, abscesses,

meningitis, and urinary tract infections in humans [ 1]
Although
organisms produce significant virulence factor such as
that final
However, because they generally do not initiate disease
health ,

consider  opportunistic  pathogens,

endotoxins can  mediate fatal infections.

lll.ll[lilll ll

[S148 :omprom (f(] - lll(f)" are

considering opportunistic.  Additionally, in the case of
coli { EHEC ), life threatening

aystem disease can result from infection. Furthermore as
the of

Enterohaemorrhagic E.

leading cause nosocomial  infections

E.

virulence (:upul]l ities than the other :-:p(:(:i(:r-: (:ut(:gori;r.(:(] as

among
enterobacteriaceae coli is likely to have greater
“opportunistic " Enterobacteriaceae [4]. In an earlier

study , STEC O157 was isolated from 3. 7% of retail beef
and 1.5% of p(}rk r-:umpk::-: in the United States and

Canada [ 3], Although most sporadic cases and outhreaks
hu\"(: I](:(:" r(:p()l'f.(:(] rr(}"l (](:V(:I()p(:(] (:()I.lll[l'i(:-i " hu"lu"

infections associated with STEC strains have also been

described in Latin American  countries,  including
a, Chile and Brazil [ 10,6 ]. It has also been
reported from Kenya, Turkey and Iraq [ 13,14 . We
found that 28% of the samples were contaminated with

coli 0157 + H7
method and (J-n|y 3% in using PCR, as it se

1". rg -

Lll(: E-le.‘-:l](:(f[(:(] E‘ llﬁillg conven ()lli.ll

itive

technigque and more accurate. Our results suggested that
cattle could be a reservoir of E. coli 0157: H7 in Iraq,
like and  the pr()-(]uu[e-: are
contaminated  during ing. 17, 20, 15 1.
ﬂugt:"ur and  somatic antigens can he detected |Jy
immunological assays. The of the
employed PCR method is its ability to detect rough
lates ||uving a masked O ulltig(:n 2.1t
has been described that the HC agar (Fhmm(:ult HC

Merck ) The agar plates are clear and purple. Sorbitol

many other countries

proc

[[J.iii n 3(]\"1'1" Lﬂgf

isolates or the

fermentation and the pH-indicator, bromocresol purple,
are used to detect sorbitol positive colonies yellow in
colour. and MUG is split by the b-D-glucuronidase
positive bacteria blue fluorescence under UV light 365
nm.. On HC Agar E. eoli 0157 : HY7 colonies are

colorless and show no fluorescence | §
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Sorhitol
MNegalive

Sorbitol

Pozitive

The picture shows the HC agar contain sorbitol negative
E. coli and Sorbitol

The Picture above shows the positive result of Escherichia
coli on API 20 E kit

Results of the PCR assay, amplifying 259 bp segment of
rbO 157 of E. coli 0157: H7. Lane 9 shows the sample.

Results of the PCR assay, amplifying 625 bp of NicH7
segment of E. coli O157:H7. Lane 1 and lane 2 shows the
sample.
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