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A B S T R A C T 

 
A total of one hundred random swab samples were collected from the cattle carcasses slaughtered at four different 
abattoirs located in Menufia governorate namely A, B, C and D (25 of each). The sampling site was randomly taken from 
each carcass inside the abattoir. The collected samples were examined for presence of E. coli and their virulence genes 
using PCR technique. Incidence of E. coli isolated from the examined cattle swabs samples taken from abattoir A was E. 
coli (O55: H7, O111: H2, O126 and O114: H21) 4 % for each, E. coli (O111: H2) was 4 % and E. coli (O126) 4%. While 
in case of abattoir B E. coli (O86, O124 and O126) 4 % for all and E. coli (O119: H4 and O26: H11) 8% for both. On the 
other hand, results of abattoir C was E. coli (O111: H2 8% and O26: H11 12%), E. coli (O86, O114: H21, O124 and 
O142) 4% of each. But in case of abattoir D was E. coli O26: H11 16%, E. coli (O111: H2 O55: H7 and O126) 8% for 
each, E. coli (O44: H18 and O125: H21) 4% for both. We found also that Shiga- toxin 1 gene (stx1) virulence gene was 
present in O26: H11, O44: H18, O55: H7, O111: H2, O119: H4, O126 and O128: H2. On the other hand, Shiga- toxin 2 
gene (stx2) virulence gene was present in O26: H11, O44: H18, O86, O111: H2, O114: H21, O119: H4, O125: H21 and 
O142. While intimin gene (eae) virulence gene was present in O26: H11 and O111: H2. Also haemolysin gene (hylA) 
gene was present in O26: H11, O55: H7 and O111: H2. 
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1. INTRODUCTION 

Animal meat supplies human with good quality 
protein that could be polluted with several kinds of 
microorganisms resulting in numerous serious food 
borne diseases (Komba et al., 2012). Extensive 
microbial contamination of beef carcass surfaces 
possesses a serious effect to workers during carcass 
preparation and hazardous effects on health of 
human eating that contaminated meat or its 
products (Heiman et al., 2015). There is a direct 
relationship between carcass meat microbial load 
and good manufacture practices done inside 
abattoir during carcass processing. There are 
several factors resulted in diversity in types of 
microbial contamination between different 
abattoirs as soil of abattoir, air, water, hide of 
animal, animal fecal matter, workers (and their 
tools used in carcass processing) and the mean of 
transporting carcass to meat retailers (International 
commission of Microbiological Specification for 
Foods "ICMSF", 1996). E. coli causes several 
human foodborne diseases; these diseases have 
different forms. The clinical signs of those diseases 
ranging from gastrointestinal symptoms (diarrhea 

to bloody diarrhea and dysentery), urinary tract 
complication (hemolytic uremic syndrome (HUS), 
pneumonia and meningitis (Johnson et al., 2006). 
Therefore, the current study aimed to detect E. coli 
serotypes contaminate cattle carcass at abattoir 
level and detect their different virulence genes by 
using PCR that possess hazardous effects on 
human health consuming this meat. 

2. MATERIAL AND METHODS 

2.1. Collection of samples 

One hundred random swab samples were 
collected from surfaces of cattle carcasses 
slaughtered at four different abattoirs located in 
Menufia governorate namely A, B, C and D (25 of 
each). The sampling site was randomly taken from 
each carcass inside the abattoir; each swab sample 
was kept in an isolated sterile plastic bag and kept 
in an ice box then transported to the research 
facility under entire aseptic conditions without 
impediment for bacteriological examination. The 
sterile cotton swab was drawn from screw capped 
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plastic tube, wetted in rinsing fluid solution 
(buffered peptone water 0.1%), then rolled over the 
limited area inside the template, rolled in one 
direction and perpendicular to this direction to 
represent all the examined area. Finally, the cotton 
swabs were aseptically retained into the rinsing 
fluid screw capped tubes containing ten milliliter 
buffered peptone water (0.1%).  

2.2. Preparation of swabs (American Public 
Health Association "APHA", 2001) 

The collected swabs were mixed in 225ml of 
sterile buffered peptone water (0.1%) to give 1/10 
dilution. 1ml from the original dilution was 
transferred with sterile pipette to another sterile test 
tube containing nine milliliter of buffered peptone 
water and mixed well to make the next dilution, 
from which further decimal serial dilutions were 
prepared. The prepared samples were subjected to 
the following examinations: 

2.3. Screening for Enteropathogenic E. coli: 

2.3.1. Pre-enrichment (International commission 
of Microbiological Specification for Foods 
"ICMSF", 1996):  

Using MacConkey broth tubes supplemented 
with inverted Durham's tubes. Inoculated tubes 
were incubated at 37C for twenty four hours.  

2.3.2. Enrichment broth:  

1ml from positive MacConkey tube was 
inoculated into another MacConkey broth tubes 
and incubated at 44C for twenty four hours.  

2.3.3. Plating media:  

Loopfuls from positive MacConkey broth tubes 
were separately streaked onto Eosin Methylene 
Blue agar medium (E.M.B.), which was then 
incubated at 37C for twenty four hours. Suspected 
colonies give metallic green in color. Suspected 
colonies were purified and inoculated into slope 

nutrient agar tubes for morphologically and 
biochemically identification.  

2.4. Serotyping of E. coli.  

The isolates were serologically identified 
according to Kok et al. (1996) by using rapid 
diagnostic E. coli antisera sets (DENKA SEIKEN 
Co., Japan) for diagnosis of the Enteropathogenic 
types. 

2.5. Application of PCR 

2.5.1. Primer sequences of E. coli used for PCR 
identification system by using primers 
(Pharmacia Biotech) as shown in table 1. 

2.5.2. DNA Extraction using QIA amp kit (Shah et 
al., 2009). 

2.5.3. DNA amplification: Amplification reaction 
of E. coli (Sipos et al., 2007). 

3. RESULTS.  

Results recorded in table (2) revealed that 
incidence of E. coli isolated from the examined 
cattle swabs samples taken from abattoir A was   
Enteropathogenic E. coli (O55: H7 and O114: 
H21) 4 % for each, Enterohaemorrhagic E. coli 
(O111: H2) was 4 % and Enterotoxigenic E. coli 
(O126) 4%. While in case of abattoir B 
Enteropathogenic E. coli (O86 (4 %) and O119: H4 
(8%)), Enterohaemorrhagic E. coli (O26: H11) 8%, 
Enteroinvasive E. coli (O124) 4 % and 
Enterotoxigenic E. coli (O126) 4 %. On the other 
hand, results of abattoir C was Enterohaemorrhagic 
E. coli (O111: H2 8% and O26: H11 12%), 
Enteropathogenic E. coli (O86, O114: H21 and 
O142) 4% of each and Enteroinvasive E. coli 
(O124) 4%.  But in case of abattoir D was 
Enterohaemorrhagic E. coli (O26: H11 16% and 
O111: H2 8%), Enteropathogenic E. coli (O44: 
H18 4% and O55: H7 8%) and Enterotoxigenic E. 
coli (O125: H21 4% and O126 8%). 

 
 
Table 1: Primer sequences of E. coli used for PCR identification system by using primers (Pharmacia Biotech) 
 

Primer Oligonucleotide sequence (5′ → 3′) Product size (bp) References 

stx1 (F) 5′ ACACTGGATGATCTCAGTGG ′3  
614 

Dhanashree and Mallya (2008)
Stx1 (R) 5′ CTGAATCCCCCTCCATTATG ′3  
Stx2 (F) 5′ CCATGACAACGGACAGCAGTT ′3  

779 
Dhanashree and Mallya (2008) 

Stx2 (R) 5′ CCTGTCAACTGAGCAGCACTTTG ′3 
eaeA (F) 5′ GTGGCGAATACTGGCGAGACT ′3  

890 
Mazaheri et al. (2014) 

eaeA (R) 5′ CCCCATTCTTTTTCACCGTCG ′3 
hylA (F) 5′ ACGATGTGGTTTATTCTGGA ′3  

165 
Fratamico et al. (1995) 

hylA (R) 5′ CTTCACGTGACCATACATAT ′3 
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Table (2): Incidence of E. coli isolated from the examined cattle carcass swab samples at the four tested 
Menufia abattoirs (n=25). 

 
        Abattoir 
E. coli  
Strains 

A B C D Strain  
characteristics No. % No. % No. % No. % 

O26 : H11 - - 2 8 3 12 4 16 EHEC 
O44 : H18 - - - - - - 1 4 EPEC 
O55 : H7 1 4 - - - - 2 8 EPEC 
O86  - - 1 4 1 4 - - EPEC 
O111 : H2 1 4 - - 2 8 2 8 EHEC 
O114 : H21 1 4 - - 1 4 - - EPEC 
O119 : H4 - - 2 8 - - - - EPEC 
O124  - - 1 4 1 4 - - EIEC 
O125 : H21 - - - - - - 1 4 ETEC 
O126  1 4 1 4 - - 2 8 ETEC 
O142  - - - - 1 4 - - EPEC 
Total 4 16 7 28 9 36 12 48  

EPEC = Enteropathogenic E. coli.  EIEC = Enteroinvasive E. coli. ETEC = Enterotoxigenic E. coli 
EHEC = Enterohaemorrhagic E. coli 

  
Table (10): Occurrence of virulence genes of Shiga toxin-producing E. coli isolated from the examined cattle 

carcass swab samples at the four tested Menufia abattoirs 
   

E. coli Serovars stx1  stx2  eae  hylA 

O26 : H11 + + + + 
O44 : H18 + + - - 
O55 : H7 + - - + 
O86 - + - - 
O111 : H2 + + + + 
O114 : H21 - + - - 
O119 : H4 + + - - 
O124 - - - - 
O125 : H21 - + - - 
O126 + - - - 
O128 : H2 + - - - 
O142 - + - - 

Stx1: Shiga- toxin 1 gene. Stx2: Shiga- toxin 2 gene. Eae: intimin gene. hylA: haemolysin gene 
  

 
 
Photo (1): Agarose gel electrophoresis of multiplex PCR of stx1(614 bp), stx2 (779 bp), eaeA (890 bp) and hlyA (165 bp) 
genes for characterization of Enteropathogenic E. coli.  Lane M: 100 bp ladder as molecular size DNA marker. Lane C+: 
Control positive E. coli for stx1, stx2, eaeA and hlyA genes. Lane C-: Control negative. Lanes 1 (O26) & 5 (O111): 
Positive E. coli for stx1, stx2, eaeA and hlyA genes. Lanes 2 (O44) & 7 (O119): Positive E. coli strain for stx1 and stx2 
genes. Lane 3 (O55): Positive E. coli strains for stx1 and hlyA genes. Lanes 4 (O86), 6 (O114), 9 (O125) & 12 (O142): 
Positive E. coli for stx2 gene. Lanes 10 (O126) & 11 (O128): Positive E. coli strains for stx1 gene. Lanes 8 (O124): 
Negative E. coli for stx1, stx2, eaeA and hlyA genes. 
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From the results in table (3) and photograph (1) 
obtained by using Agarose gel electrophoresis of 
multiplex PCR of stx1 (614 bp), stx2 (779 bp), 
eaeA (890 bp) and hlyA (165 bp) genes for 
characterization of virulence genes of Shiga toxin-
producing E. coli isolated from the examined cattle 
carcass swab samples showing that Shiga- toxin 1 
gene (stx1) virulence gene was present in O26: 
H11, O44: H18, O55: H7, O111: H2, O119: H4, 
O126 and O128: H2. On the other hand, Shiga- 
toxin 2 gene (stx2) virulence gene was present in 
O26: H11, O44: H18, O86, O111: H2, O114: H21, 
O119: H4, O125: H21 and O142. While intimin 
gene (eae) virulence gene was present in O26: H11 
and O111: H2. Also haemolysin gene (hylA) gene 
was present in O26: H11, O55: H7 and O111: H2. 

4. DISCUSSION 

E. coli presence in carcass meat gives an 
indication of unclean slaughtering processes 
starting from slaughtering animal until meat 
transporting to butcher shops (International 
Commission and Microbiological Specification for 
Foods "ICMSF", 1996 b). Intestinal pathogenic E. 
coli can be categorized into the following 
pathotypes: Enterotoxigenic E. coli (ETEC), 
Entero-pathogenic E. coli (EPEC), Entero-
hemorrhagic E. coli (EHEC), Enteroinvasive E. 
coli (EIEC) (Croxen et al., 2013) . The obtained 
results agree with those reported by Moustafa 
(1993); Nashid - Heba (1993); Saad - Asmaa 
(2012) and Haileselassie et al. (2013). While  lower 
results were obtained by Abdallah et al. ( 2009b); 
El-Dally (1994) and Saad et al. (2011). But higher 
results were obtained by Adwan et al. (2015) and 
Mathew et al. (2016). 
Serovars O111, O26, O128, O86 and O119 are 
considered shiga toxin-producing E. coli (STEC) 
and All of the STEC isolates produced 1, 2, 3 or 4 
virulence factors (i.e. Stx1, Stx2, Stx1+ Stx2 or eae) 
(Hornitzky et al., 2002). Shiga toxin producing E. 
coli has many virulence factors including Shiga 
toxin type 1 (Stx1), Shiga toxin type 2 (Stx2), 
intimin (eaeA) and hlyA Enterohaemolysin 
produced by Enterohaemorrhagic E. coli (EHEC) 
(Paton and Paton, 1998). 

So we summarized that using Agarose gel 
electrophoresis of multiplex PCR was greatly 
valuable for detection of E. coli virulence genes 
(shiga toxins (stx1 & stx2), intimin (eaeA) and 
hylA) that considered very hazardous to human 
consuming meat contaminated with E. coli 
serotypes. 
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