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Abstract

A total of 90 random samples of chicken meat products represented by breast
thigh and drum sticks (30 of each) were collected from different supermarkets in
kalyobia governorate for detection of E. coli by convential method and PCR assay.
The incidence of enteropathogenic E.coli in the examined samples, were 6.67%, 10%
and 23.33% for breast, thigh and drumstick, respectively. The isolated strains were
serotyped as Oss: Kgo (Bs), O78:K80, O41;:Kss (By), 078: KgoO124: Krz (B17), Op2st Key
(B;2). The incidence of isolated strains which produce enterotoxin were 3.33%, 6.67%
and 13.33% for breast, thigh and drum stick, respectively. However, enterotoxin
producing E.coli strains were further studied by immunological method and PCR
assay. PCR showed the same results of traditional methods for E.coli strain producing
heat labile enterotoxin (I.T) but PCR were negatlve for strain producing heat stable
enterotoxin (ST).

Introduction

Poultry meat constitutes an excellent source of protein for feeding
because of its high meat yield, low cost. Poultry products are considered as
a major vehicle of most reported outbreaks of food born diseases and
spoilage bacteria and /or food born pathogens (1, 2). The processing,
handling, distribution, storage as well as marketing of most chicken
products constitute a public health hazard either due to the presence of
pathopenic bacteria leading to harmful effects as food infection or
intoxication among consumers (3-5). _

Heavy bacterial loads enter the processing operations with the living
birds can be disseminated throughout the plant during processing (6), the
qualitv assurance of poultry products-has been the ultimate goal of all
hygienists (7), E.coli is the most common microorganism implicated in
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infants, children diarrheal cases and EHEC bacteria were recognized as
zoonotic  pathogens and capable of causing heamorrhagic colitis and
heamoulytic uremic syndrome, EHEC are one of the world wide most
important causes of food born infections (8, 9) .

Traditional method for detecting and identifying food bom
pathozenic microorganism require presumptive tests followed- by
confirmnative one which are time consuming , slow which needs many days
to confirm its presence of pathogen at low levels in food samples . So, rapid
methsds as PCR allows several millions fold amplification of target DNA
from as little as one copy in 2 to 3 hours.

. PCR is highly sensitive, specific and rapid method for detection of
food microorganisms , that -substitute biochemical and serological
characterization of pathogen .In addition, PCR can be applied on fixed
tissues (frozen or formalin fixed) reducing the potential dangers involved in
transport and handling of specimens with live virulent pathogen, (10, 11)
Thercfore the present study was throw out light over the bacterial status of
some chicken meat products (thigh, breast and drumstick) at Benha city,
using polymerase chain reaction (PCR) as a recent technique for the
detection of pathogenic bacteria .The health risk of bacteria isolated were
also d.scussed.

Material and Methods

Ninety random samples of chicken meat products represented by breast,
thigh and drum sticks, 30 of each) were collected from different super
markets in Kalyobia governorate for detection of E. coli by conventional
methced and PCR assay.

1- De:ection of E. coli by traditional immunological method:

Accuately, 25g of each sample were homogenized in 225 ml sterile peptone
water and the technique recommended by APHA (12) was applied using
MacConkey broth as enrichment broth and Eosin methylene blue (EMB)
was used as plating medium. The suspected metallic green colonies were
identitied biochemically and serological according to Kerig and Holt (13).
Antiscra used for typing of E.coli were coli test sera poly I, coli test sera
poly I' and Bacto E. coli antisera.
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2- Testing of E. coli for toxin production:
positive E.coli isolates were tested for enterotoxin production by ELISA
using the commercially available kits (Oxoid) including:
2.1- VET-RPLA which detects Heat labile enterotoxin (LT) of E.coli.
2.2. E.coli STEIA which detects heat stable enterotoxin (ST) of E.coli.
3- Polymerase chain reaction (PCR) assays (14).
Positive LT and ST producing strains of E.coli were serogrouped and
expos:d to PCR technique.
Two synthetic 29-meroliogneuclotide primers were used for the
amplification of 195bp fragment from E.coli LT gene. The standard reaction
mixtuie was composed of 10 ul test sample, 50 MHC], 50m MNaCl, 2ml M
dithiotreitral, Im M MgCl, 50m M deoxynuclotide triphasphate, 0.1%
triton-X100, 0.2 muM each prima and 2.5 units of Tag polymerase.
Morecver, 25 ul of the product was fractionated by electrophoresis on 1.6%
agarose gel. The amplified DNA fragment is then visualized by ethidium
bromide staining and UV transallumination at 320 nm of the gel and
compzred with a molecular size marker.

Results’

Table (1): Incidence and serotypilig of enteropathogenic. E.coli in .the examined

samples of chicken meat products (n=30).

" Product Breast Thigh | Drumstick Strain characteristi
| Serotype |No| % [No| % [No| % m characteristic
. -y EPEC
B _O”'k”(BS) ) 2| 667 (ST producer)
. _ EPEC
N 015:Kso 1 (333 1 {333 (LT producer)
. ) ) } } EHEC
—91|1~kss(B9) 2 6.67 (LT producelj
EIEC
Oja4: . . .
| Onae kn@B;) | 1 [333| 1 | 333 | 3 |10.00 (non toxin producer)
. ' ETEC
D288 - - - - .
CrzsiKer(B12) 11333 | (LT& ST producer) |
| Total 2 | 667 3 |10.00] 7 [23.33
EPEC= Enteropathognetic E.coli EIEC= Enteroinvasive E.coli
ETEC=: Entrotoxigenic E.coli EHEC= Entrohaemoeehagic E.coli.
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Table (2) Demostration of enterotoxin producing E.coli isolated from the examined

samples of chicken meat products (n=30).

. . Non enterotoxin |
Chicken meat Isolated E.coli | Entertoxin producer producer
products No Ye No Y% No %
___Breast 2 | 3.67 1 "3.33 1 3.33
Thigh 3 10.00 2 6.67 i 3.33
|___Drum stick 7 23.33 4 13.33 -3 10.00
Total (90) 12 13.33 ? 7.78 5 5.56

¥

S —

Figure (1): Restriction fragment length polymorphisms of PCR amplification
products using meroligonucleotide primers of thermolabile (LT) ETEC.

Lane M .:195bp ladder as a molecules DNA maker.

L1 to 5 : positive samples as TL producers '

L6 and 7 : Negative samples

An arrcw indicates 195 bp amplified products,
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Table (3): Characterization of enterotoxin producing E.coli strains by traditional

immunological method and PCR assay (n=30).

Chicken Enterotoxin producing E.coli as detected by Only LT
meat immunological method producing
products LT* ST** LT&ST Total E.coli as
detected by
PCR assay
Breast 1(O013) - - 1 1
Thigh 2(04) - - 2 2
Drum stick 1(073) 2(055) 1!0!1!! 4 2
Tutal 4 2 1 7 5
Discussion

Escherichia coli is an emerging food borne human pathogen which has
the ability to tolerate the acidic condition and very few numbers of the
organism can cause the disease with infective dose ranged from 10 to 100
cells (15).Results achieved in table (1) indicated that enteropathogenic
E.coli were detected in 6.67%, 10% and 23.33% of the examined samples of
breast, thigh, and drum stick, respectively. Accurately, out of 7 strains
isolated from drum stick samples, 3strains were serologically identified as
0124:K72 (B17), 2as O55: K59 (B5), 1 as O78:K80 and the last strain was
0128:K67 (B12). While, O111:K58 (B9) and O124: K72 (B17) strains were
recovered from 6.67% and 3.33% of examined thigh samples, respectively.
Further, O78:K80 and O124:K72 (B17) strains (3.33% of each) were
identiiied from breast samples.

According to Byran (16), O55 and O78 serotypes are known as
Enteropathogenic E.coli (EPEC), O111 is recorded as Enterohaemorrhagic
E.coli (EHEC), and O124 is Enteroinvasive E.coli (EIEC), while 0128
strain is recognized as Enterotoxigenic E.coli (ETEC). In general,
Enteropathogenic E.coli induce sever diarrhea in infants and young
children, as well as food poisoning and gastroenterltls among the adults (17-
19).

Demonistration of enterotoxine producing E.celi was recorded in
table (2). Therefore, 3.33%, 3.33%, and 10% of examined samples of
breast.thigh and drum stick were contaminated with enterotoxin producing
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E.coli however , 3.33%, 3.33%and 10% of such samples had non toxin
producers. Concerning breast, it had 2 enterotoxin producers represented as
O111:K58 (B9) . While, drum stick samples had 4 enterotoxin producer
strains represented by 2 (055:K59 (BS)), 1 (0O78:k80 and 1 (O128: K67
- (B12)). Enteropathogenic E.ceoli was previously isolated by (20 and 25).

In" general EPEC strains are the-major cause of many infantile
diarrhea , symptoms appear within 12 to 36 hours and characterized by fever
,hausea , vomiting and watery stools, which occasionally contain mucous,
but without gross bleod 26. Positive E.coli isolates were tested for
enterotoxins production by ELISA to detect s Heat labiles (LT),and Heat
stable (ST) enterotoxins as well as identification of these enterotoxin
producing E.coli strains by PCR assay. Table (3) and Fig. (1) revealed only
LT producing E.coli detected by PCR assay which represented by 1 (O78)
in bre.ist samples ,2 (O111) in thigh samples and 1 (078),1(0128) of drum
stick samples in which 0128 produce LT and ST enterotoxin while 2(055)
strain cannot be demonstrated by PCR technique and this could be attributed
to the fact that E.coli (055: K59 (B5)) doesn't have a gene responsible for
production of thermolabile toxin, whereas PCR cannot give positive finding
withont the presence of this gene. These results were nearly similar to those
- obtaired by (26 and 29).

As conclusion, the use of PCR as routine procedure in food microbiology is
a verv promising tool because of its sensitivity, simplicity and specificity.

Whereas, this trail can be useful only for certain E.coli strain having

characteristic genes of LT production but not efficient for other strains of

E.coli, in addition to its relative high cost. :
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