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ABSTRACT 

Shiga toxins (Stx) are the major virulence factors of STEC, which cause diarrhea, 
life-threatening haemolytic uraemic syndrome (HUS) and acute renal failure in 
children. This work aimed to evaluate the new RIDAII>QUICK Verotoxin/Ol57(R
Biopharm, Darmstadt, Germany), which detects Stx & E. coli serogroup 0157 and 
to determine the extent of faecal contamination of meat products by STEC. A total 
623 samples, including 214 faecal samples collected from sheep, 209 stool samples 
from human and 200 samples of different meat products were cultured on Trypticase 
Soya Broth and CT -Sorbitol MacConkey agar, samples were Biochemically 
identified as Escherichia coli. Further identifications were performed by serotyping 
and Vero cells cytotoxicity assay. PCR for specific VTIIVT2 genes and 
RIDA ®QUICK Verotoxin/0 157 were applied on VCA positive samples. The results 
of RIDAII>QUICK revealed the detection of STEC in 14(93.33%), 6 (85.71%) and 
13(86.66%) while PCR test detected 15(100%), 7(100%) and 15(100%) VCA 
positive samples from sheep, man and meat products, respectively. Overall 
RIDA®QUICK Verotoxin I 0151 Combi test detected 33(89.18%) from 37 strains 
of STEC that were positive for VCA and PCR. The test was sensitive for the Stxl 
(9/9 positive), Stx2 (18/22 positive) and Stx1& Stx2 (6/6). Moreover, The sensitivity 
of the assay for the E. coli 0157 antigen was tested with 7 strains belonging to sheep 
(4 strains) and man (3strains), The RIDA Quick assay detected all of them. 
Furthermore, Strains belonging to the non-0157 serogroups did not react for the 
0157 antigen in the RlDA Quick assay indicating a specificity of 100%. In 
Conclusion: Fecal contamination of meat products is important route through which 
STEC pathogens enter the food chain and the new RIDAII>QUICK Verotoxin/0157 
is a highly sensitive, specific and rapid method to determine the presence of Stx and 
serogr9up 0157 in enrichment cultures. 

Keywords: E. coli, RIDA®QUICK Verotoxin 0157, Egypt. 

INTRODUCTION Escherichia coli (STEC), also called Verotoxin
producing E. coli (VTEC), were first described by 
Konowalchuk et al. (1977) by their cytotoxic activity 
on African green monkey kidney (Vero) cells 
(Konowalchuk et a/., 1977). STEC of serotype 
0157:H7 were linked to cases of Haemorrhagic 
Colitis (HC) and the consumption of STEC
contaminated meat of bo.vine origin for the first time 
in 1982 (Riley eta/., 1983; Karmali et al., 2010). 

The Gram-negative bacterium, Escherichia 
coli is a prominent member of the bacterial 
microbiota of the environment and in the feces of 
many species of birds and mammals. Five categories 
of E. coli have been well associated with diarrhea in 
several epidemiological studies (Nataro & Kaper, 
1998) enteropathogenic E. coli (EPEC), 
enteroaggregative E. coli (EAEC), enterotoxigenic 
E. coli (ETEC), enteroinvasive E. coli (EIEC), and 
enterohemorrhagic E. coli (EHEC) which mostly 
regarded as Shiga toxin-producing E. coli (STEC). 

The production of Shiga toxins (Verotoxins) is a 
characteristic trait of STEC. Shiga toxin-producing 
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EHEC are capable of initiating life threatening 
illnesses, particularly in those with immune 
deficiency, young children and the elderly. The main 
sources of infection are contaminated, raw or 
insufficiently heated foods of animal origin, e.g. meat 
and dairy products, Food-borne outbreaks of STEC 
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disease appear to be increasing and, when mass
produced and mass-distributed foods are concerned, 
can involve large numbers of people (Mohammed, 
2010). The reservoir for EHEC is the feces of cattle, 
sheep and goats. These microorganisms can enter 
food during the processing of meat and dairy products 
if hygienic conditions are inadequate (Kudva et a/., 
1997; Mohammed, 2012). 

The drastic increase in the incidence of food infection 
caused by E. coli demands reliable and rapid methods 
of detection. In addition to traditional culture 
methods, immunological techniques are becoming 
more useful due to their improved specificity and 
sensitivity (Melton-Celsa et al., 2002).RIDA ~QUICK 
Verotoxins is an immunochromatographic screening 
test based on the immune flow principle. 

The RIDA®QUICK Verotoxin 0157 test is an 
immunochromatographic rapid test intended to be 
used in food analysing laboratories for the qualitative 
detection of Verotoxins (Shiga-like toxins) 1 and 2 
from Verotoxinogenic E.coli (including E. coli 
0157:H7). This test has been validated and received 
AOAC (association of analytical communities) 
approval for detection of V erotoxins 1 and 2 from 
isolated Verotoxin-producing E. coli (including E. coli 
0157:H7). The test is also intended to be used in 
clinical laboratories for the qualitative identification 
of Verotoxins 1 and 2 (Shiga-like toxins 1 and 2) 
produced by E. coli isolated in cultures derived from 
clinical stool specimens and aids in the diagnosis of 
diseases caused by enterohemorrhagic E. coli 
infections. 

MATERIALS and METHODS 

Isolation of STEC from collected samples: 
This study included 623 samples collected from 4 
sheep flocks (214 faecal samples}, human (209 stool 
samples) beside 200 samples from different meat 
products products (40 luncheon, 40 Beef burger, 40 
Minced meat, 40 Fresh sausage and 40 Beef kofta. 
Samples were obtained from animals, patients or 
products in clean sterile containers then transported 
with the minimum of delay to the laboratory of 
animal hygiene and zoonoses department. 

A small mass of faecal sample was injected into 5 rnl 
of Tryptic Soy Broth while 25 g of meat product 
samples were added to 225 ml of Tryptic Soy Broth 
and incubated overnight at 37 °C. Subculture from 
Tryptic Soya broth was performed on Sorbitol 
MacConkey Agar (SMAC) with cefixime and. 
tellurite (CT} to obtain the suspected colonies of the 
bacteria. The obtained colonies were prepared for 
VCA to detect STEC. Positive samples were 
confrrmed to be STEC by serotyping and PCR 
reaction to determine the type of Stx. (Konowalchuk 
et al., 1977). 
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Vero cell assay ofthe suspected E. coli strains 
The cytotoxicity of the suspected E. coli isolates for 
vero cells was determined by using tissue culture 
supernatant and thereby detecting only high level of 
producers of these cytotoxins based on Konowalchuk 
et al. (1977). 

This test was carried out in 96 well tissue culture 
plates. 90~L of sterile physiological saline was added 
to each of the test wells, while 50J.1L of the 
physiologicai saline was added to the negative control 
wells. 60 J.lL of the bacterial lysates was added to 
each well. 50J.1L of RPMI medium containing 10% 
calf serum, 2mM L-glutamin, 100 U penicillin/ml and 
100 ~g streptomycin /ml were added to each one of 
the test wells. A suspension of vero cells was 
prepared and 50 J.LL of this suspension was seeded in 
each well of the test wells. 50 J.LL of 1% SDS solution 
was added to each of the positive control wells. The 
plates were incubated at 37°C in 5% C02 
atmosphere, observed daily by using inverted 
microscope for detection of cell lysis and vacuolation. 

Serotyping E. coli isolates 
Serotyping of E. coli samples that were positive in 
Vero cell assay was performed in the (serology unit, 
Animal Health Research Institute, Dokki). When this 
reagent is mixed with E. coli strain which has 
antigens correspondent to the reagent, the antigen 
antibody reaction occurs to produce agglutination. 
This reaction is macroscopically observed to 
determine each serotype (Edwards and Ewing, 1972). 
Positive Vero cell assay E. coli strains were streaked 
on Agar media (nutrient agar medium, heart infusion 
(HI) agar medium, slant or plate medium), previously 
autoclaved at 12t"C. Pure cultures of the selected 
E. coli strains were prepared for determination of 
their 0-groups using slide agglutination test. 

Detection of Stxl, Stx2 and eae genes in STEC 
isolated from faecal samples using Multiplex PCR: 
The multiplex PCR was performed as described by 
Brian et al. {1992) at the laboratory of infectious 
diseases and Internal medicine, faculty of Veterinary 
Medicine, Sadat city University. 

Genomic DNA extraction: 
Chromosomal DNA was isolated from STEC isolates 
using protienase K extraction. Pure cultures of 
bacteria in the trypticase soya broth were streaked on 
MacConkey s agar plates. The inoculated plates were 
incubated at 37°C. A single colony from the plate was 
subcultured into 300 ml of TSB and incubated for 24 
hours at 3rc. After incubation, bacteria were 
collected by centrifugation at 13000 rpm for 2 
minutes and the sediment was suspended in equal 
volume of Tris-EDT A buffer. Furthermore, lOOJ.Ll of 
lysozyme solution (10 mg/L), 100 ~I ofprotienase K 
enzyme (0.3 mg!L) and 1% dodecyl sulphate were 
added. The DNA lysate was extracted once with 
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chloroform/isoamyl alcohol (24:1, ratio by volume), 
then extracted with pheno11 chloroform/isoamyl 
alcohol (25:24:1, ratio by volume), the aqueous phase 
was mixed with isopropanol alcohol and incubated at 
-20C for 30 minutes. The precipitated DNA was 
spooled out, rinsed in 70 % ethanol and dissolves in 
0.5 ml ofTris EDTA buffer. 

PCR Amplifiction: 
Polymerase chain reaction (PCR) was performed in a 
thermal cycler model (Biometra). The PCR reaction 
mix (50 JlL) for each sample was consistent of: 10 JlL 
extracted DNA, 3 JlL primers mix (0.5 JlL from every 

primer); 1 JlL deoxynucleoside triphosphate (dNTP
mix); 5 JlL lOx buffer; 1 JlL Taq-DNA polymerase 
enzyme (5000 U/ml) and 30 jJL ultra pure deionized 
water. The reaction mixture was overlaid with 
mineral oil and was incubated in the thermal cycler as 
follows: The first initial cycle: 94°C for 4 minute 
(initial denaturation). The consequent 35cycles: 94°C 
for one minute (denturation), 60°C for one minute 
(annealing) and 72°C for one minute and 30 seconds 
(extension). The final extension step at 72°C for 7 
minutes then kept at 4°C (hold temperature) (Brian 
eta/., 1992). 

Table 1: Showing Primer sequences for stxl, stx2 and eae genes. 

Gene Primer sequence Predicted size Reference 

Stxl 5'-AAATCGCCATTCGTTGACT ACTTCT -3' 366 bp Brian et al. (1992) 

5'-TGCCATTCTGGCAACTCGCGATGCA- 3' 

Stx2 5'-CAGTCGTCACTCACTGGTTTCATCA-3' 282 bp Brian et al. (1992) 

5'-GGATATTCTCCCCACTCTGACACC-3' 

Eae 5 'AGGCTTCGTCACTGTG 3 I 

5'CCATCGTCACCAGAGGA 3' 

Detection of amplified products: 
lO Jll from each PCR amplification were 
electrophoresed on agarose gel and stained with 
ethidium bromide solution (0.5 Jlg/ml), visualized 
under an ultraviolet transilluminator and 
photographed. Visible bands of appropriate size of 
366 bp (Stxl), 282 bp (Stx2) and 579 bp (eae) were 
considered positive. Molecular mass markers (I 00 bp 
ladder) were electrophoresed simultaneously. 

RIDA®QUICK Verotoxin I 0157 Combi test 
(dipsticks): 
For in vitro diagnostic use. The RIDA®QUICK 
Verotoxin I 0157 Combi test (RBiopharm, Darmstat, 
Germany) is an immunochromatographic rapid test 
for qualitative determination of Vero toxins (shiga 
toxins) and of Escherichia coli serotype 0157 in 
enrichement cultures. 

579 bp China et al. (1996) 

Modified Tryptic Soya broth (mTSB) containing 
Mitomycin C (Klie et a/., 1997) was inoculated with 
the test strain and incubated at 37°C for 18 to 24 
hours for the production of shiga toxins (Mitomycin 
C serve as enhancer to stimulate Stx production and 
release in the culture fluid. after growth, the samples 
was centrifuged (1500g for 15 minutes) and lml of 
the supernatant fluid is diluted 1 .~I with a sample 
buffer. The mixture was used directly for the test. 

The RIDA-QUICK test stick was placed into the test 
sample and the reaction occurs by the lateral flow of 
specific antibodies bound to coloured latex particles. 
Antibodies bind themselves to specific antigens (Stx 
and/or 0157 LPS) if present in the sample and the 
antigen-antibody complex flows via the membrane to 
specific collection bands where they are fixed by 
immobilized, specific antibodies. 

RESULTS 

Table 2: Comparison of the results of cultivation on SMAC medium with VCA, multiplex polymerase chain 
reaction (PCR) and RIDA®QUICKVerotoxin I 0151 Combi test for detection of STEC infection in 
sheep, human beings and meat products. 

Subject No. of No. of +ve 
examined colonies on 
samples SMACmedium 

Sheep 214 29 

Human 209 22 

Meat product 200 26 
samples 

Total 623 77 

No. of samples 
+veVCA. 

15 (51.7 %) 

7 (31.81%) 

15(57.69%) 

37(48.05%) 

16 

No. of samples 
tested by PCR: and 

were +ve VCA. 

15 (100 %) 

7 (100 %) 

15 (100%) 

37 (100 %) 

RIDA®QUICKVer 
otoxin I 0157 

Combi test 

14(93.33%) 

6 (85.71%) 

13(86.66%) 

33(89.18%) 
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Table 3: Serogroups ofverotoxin- producing E. coli isolated from sheep and man. 

Serogroup No. % 

0157 7 31.81 

0103 3 13.63 

026 1 4.54 

0111 2 9.09 

0126 1 4.54 

08 2 9.09 

0168 I 4.54 

020 3 13.63 

01 4.54 

078 1 4.54 

Total 22 100 

Table 4: Serogroups ofverotoxin- producing E. coli isolated from meat. 

Serogroup No. % 

0111 4 26.6% 

026 3 20.0% 

091 2 13.3% 

0103 3 20.0% 

0145 2 13.3% 

086 1 0.66% 

Total 15 100% 

Table 5: Occurrence of some virulence genes in serogroups of Shiga toxin-producing E. coli (STEC) isolated 
from sheep. 

Sero-types No. of examined isolates Stx1 alone Stx2 alone Stx1&Stx2 Eae 

NO. % NO. % No. % No. % 

0157 4 0.0 0.0 2 50 2 50 3 75 

0103 2 2 100 0.0 0.0 0.0 0.0 0.0 0.0 

020 3 0.0 0.0 3 100 0.0 0.0 0.0 0.0 

OtherSTEC 6 1 16.6 5 83.3 0.0 0.0 4 66.6 

Total 15 3 20 10 66.6 2 13.3 7 46.6 
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Table 6: Occurrence of some virulence genes iri serogroups of Shiga toxin-producing E. coli (STEC) from man. 

Sero-types No. of examined isolates Stxl alone Stx2 alone Stxl&Stx2 Eae 

NO. o/o NO. o/o No. o/o No. % 

0151 3 33.3 2 66.6 0.0 0.0 33.3 

0103 100 0.0 0.0 0.0 0.0 0.0 0.0 

Others 3 1 33.3 2 66.6. 0.0 0.0 2 66.6 

Total 7 3 42.8 4 57.1 0.0 0.0 3 42.8 
• 

Table 7: Occurrence of some virulence genes in serogroups of Shiga toxin-producing E. coli (STEC) isolated 
---t.&..\1 

from meat products. ~ 

Sero-types No. of examined Stxl alone Stx2 alone Stxl&Stx2 Eae 
isolates 

NO. % NO. % No. % No. % 

0111 4 0.0 0.0 2 50 2 50 2 50 

026 3 1 33.3 2 66.7 0.0 0.0 0.0 0.0 

091 2 0.0 0.0 2 100 0.0 0.0 0.0 0.0 

0103 3 1 33.3 33.3 33.3 2 66.6 

0145 2 0.0 0.0 50 50 0.0 0.0 

086 1 100 0 0.0 0.0 0.0 100 

Total 15 3 20.0 8 53.2 4 26.6 5 33.3 

Table 8: The sensitivity and specifi~ity of the RIDA®QUICK Verotoxin I 0151 Combi test for detection of 
samples containing Stxl and/or stx2 and the 0157 antigen: 

Sample type No. of samples Positive sensitivity 

Specificity 

Ace. to Stx Stxl 9 9 100% 100% 
.... 

stx2 22 18 81.86% 100% --I 
Stx1&stx2 6 6 100% 100% -I Ace. to 0157 0157 7 7 100% 100% 

antigen 

Non- 0157 30 0.0 100% 
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Fig. (1): Ethidium bromide stained Agarose gel showing the specific amplification products with specific size 
(366, 282 and 579 bp) primers specific for Stxl, Stx2 and eae genes respectively for STEC isolates from 
sheep. Lane (M): MW marker = 100 bp DNA ladder (Promega). Lane (1): Positive Control (E. coli 
0157H7 provided by Animal Health research Institute, Egypt). Lane (2- 6): E. coli isolates from 
sheep.Lane (6): Lane (7): Negative Control. 

Fig. (2): Ethidium bromide stained Agarose gel showing the specific amplification products with specific size 
(366, 282 and 579 bp) primers specific for Stxl, Stx2 and eae genes respectively for STEC isolates from 
man. Lane (M): MW marker = 100 bp DNA ladder (Promega). Lane (1): Positive Control. Lane 2-6 
E. coli isolates from man. Lane 7: Negative Control. 

Fig. (3): Ethidium bromide stained Agarose gel showing the specific amplification products with specific size 
(366, 282 and 579 bp) primers specific for Stxl, Stx2 and eae genes respectively for STEC isolates from 
meat products. Lane (M): MW marker = 100 bp DNA ladder (Promega). Lane (1): Positive Control. 
Lane (2-5) isolates from meat products. Lane (6): Negative Control. 

Fig. (4): Intact vero cell monlayer incubated with control medium. 
Fig. (5): Cytotoxic effect ofshiga toxin cotaining bacterial lysate ofSTEC on vero cells. 

DISCUSSION 

Among the E. coli human pathogens, Verotoxin 
(Shiga-like toxin) forming strains (VTEC) have 
gained special importance in recent years. The group 
of enterohaemorrhagic E. coli (EHEC) with its highly 
pathogenic serovars 0157:H7, 026,0103,0111,0145, 
and other strains are of particular concern. Production 
of Verotoxins is the most common criteria for the 
detection of this group of bacteria and can be 
classified into two main categories Verotoxin 1 (VT1, 
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SL Tl , Stx 1) and V eroto xin 2. EHEC strains may 
produce either VTl or VT2 only or both VTl and 
VT2 simultaneously (Akiba eta/., 2005). 

Healthy cattle and sheep are recognized as a major 
natural reservoir of EHEC and other STEC strains. 
There are more than 100 serotypes of STEC which 
have been also isolated from other animals such as 
goats, pigs, goats, deer, horses, dogs and birds 
(Kudva et at., 1997 and Gyles 2007). 
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The results recorded in Table (2) showed that from 
623 samples collected from sheep (2I4 samples), 
human (209 samples) and meat products (200 
samples), 77(12.06 %) samples yielded positive 
culture SMAC-CT. Further identifications of the 
isolated colonies were performed by Vero cells 
cytotoxicity assay which revealed that 37 of E. coli 
isolates (48.05 %) were verotoxin producing E. coli. 
The results obtained in this study agreed with 
Ramotar et al. ( I995) who reported that SMAC was 
positive for only 30 % of verocytotoxin-positive 
samples. On other hand, another study indicated that 
SMAC resulted in the isolation of E. coli OI57 from 
80 % of fecal samples which were positive for Stx by 
direct cytotoxicity (Ritchie et al., I992). 

In the present study, the most common serogroups of 
STEC in sheep and man were recorded in table (4). 
They were 0157 (31.82 %), 0103 (13.63 %), 020 
(13.63 %) and OII1 (9.09 %), 08 (9.09 %); 026 
(4.54 %); 078 (4.54 %); 0126 (4.54 %); OI68 (4.55 
%); and 01 (4.55 %). While in meat products 
(luncheon, Beef burger, Minced meat, Fresh sausage 
and Beef kofta) OI11 (26.6%, 026 (20.0 %); 091 
(13.3 %); OI03 (20.0 %); 0145(13.3%) and 086 
(0.66%) were the most prevalent (Table, 3). These 
results are in agreement with Mohammed, (2012) 
who demonsrated that non OI57 STEC were the most 
prevalent in meat products sold at Mansoura city, 
Egypt. 

Fecal contamination of meat and milk are important 
routes through which these pathogens enter the food 
chain,together with the contamination of vegetables 
with animal manure. There are many vectors that can 
be used to transfer E. coli on and/or into meat 
products. The feces of the animal can be transferred 
through hides, carcass, contaminated equipment, non 
proper hygienic practices, airborne contamination, 
rodents, insects, and other 'carrier animals 
(Mohammed, 2012). 

The use of PCR with specific primers for Stxl, Stx2 
and eae genes revealed the presence or absence of 
these genes in the tested isolates. The obtained results 
recorded in Tables (5,6&7) revealed that isolates of 
026, 0103 and one isolate 0 I 57 from human; 0 I 03 
(2 isolates), 0126 from sheep as well as 026, 0103 
and 086 from meat products had only Stxl while, E. 
coli 078, 01 I I 0168, 08 (2 isolates), 020 (3 
isolates) and 0157 (2 isolates) from sheep; OJ, 01I1, 
2 isolates 0157 from human as well as OJ I 1,026, 
09I,Ol03, 0145 from meat products had only Stx2. 
On the other hand, isolates that possessed both Stxl 
and Stx2 were 2 isolates OI57 from sheep and 011I, 
0103&0145 from meat products Previous studies 
have shown that the virulence of STEC for humans 
may be related to the type of Shiga toxin which is 
produced by the bacteria. Of the different Shiga 
toxins, Stx2 (stx2) was found to be related with high 
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virulence and was significantly associated with STEC 
strains from BD and HUS patients (Paton and Paton, 
1998). 

Concerning diagnosis of STEC by detection of 
Shiga toxins, a number of indicator media for the 
identification of some STEC strains and types have 
been developed, as well as immunological, genetic 
and cell culture toxicity assays for Stx detection. The 
detection of Shiga toxins is the only way to identifY 
all members of the STEC group which consists of 
strains with different phenotypes and serotypes 
(Bettelheim and Beutin, 2003). 

The Vero cell toxicity assay (VCA) is used as a gold 
standard for detection of Stx production as it is the 
most sensitive. However, its specificity must be 
confirmed in neutralization assays with antisera 
directed against Stx. As the VCA is laborious, time 
consuming and demands a specifically designed 
laboratory and specially trained personnel there is a 
need for STEC detection systems which are rapid, 
reliable, standardized and easy to employ (Paton and 
Paton 2003). 

The data presented in Table (2) illustrated that vero 
cells cytotoxicity assay showed that 37 of E. coli 
isolates out of 77(48.05 %) isolates were verotoxin 
producing E. coli. In PCR study, 37 (100 %) of the 
37strains were confirmed to be STEC whereas 22 
strains (63.63%) were positive for the VT2 gene, 9 
(27.27%) were positive for the VTl gene and 6 
(9.09%) isolates were positive for both genes. In 
comparison to Vero cells cytotoxicity, the sensitivity 
of PCR were 100 %. PCR and RIDA®QUICK 
Verotoxin I 0157 Combi test were compared with 
Vero cytotoxicity assay for a number of reasons. 
Firstly, The profound sensitivity of Vero cells to Stx 
which was first observed by Konowalchuk et al. 
(1977), Secondly, the cytotoxicity for this cell line 
remains the "gold standard" for confirmation of 
putative STX-producing isolates (Byomi, I 995). 

The sensitivity of the RIDA®QUICK Verotoxin I 
0157 Combi test for detection of samples 
containing Stx1 and/or stx2 and the 0157 antigen 
was illustrated in Table (8). The sensitivity is the 
probability that the assay will be positive when the 
infection is present. The specificity is the probability 
that the assay will be negative when the infection is 
absent. They were calculat~d according to (Agnamey 
et al., 20I1). 

We have evaluated the RIDA Quick test for its 
sensitivity with all the known variants of Stxi and/or 
Stx2. For the evaluation, we employed 37 STEC 
strains of different STEC isolates from sheep, human 
and different meat sources. The RIDA Quick was 
compared for its sensitivity with the PCR and Vero 
cell cytotoxicity test which was used as a gold-
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standard for toxin activity. The thirty seven strains of 
STEC that were positive for VCA and PCR were 
tested by RIDA®QUICK Verotoxin I 0157 Combi 
test and the results showed that 33(89.18%) ofthem 
were positive (table, 2 and table,6). The results were 
very good for the Stx1 (9/9 positive), Stx2 (19/22 
positive) and Stxl& Stx2 (6/6). Nearly similar results 
were obtained by (Melton-Celsa et a/., 2002) who 
detected 5 of7 positive Stx2 strains (71.4 %). 

Detection of the 0157 antigen by RIDA®QUICK 
Verotoxin I 0157 Combi test was demonstrated in 
Table (8). The sensitivity of the assay for the E. coli 
0157 antigen was tested with 7 strains belonging to 
sheep (4 strains) and man (3strains). The RIDA Quick 
assay detected all E. coli 0157 strains tested. Strains 
belonging to the non-0 157 serogroups did not react 
for the 0157 antigen in the RIDA®Quick assay 
indicating a specificity of l 00%. These results were 
in agreement with Park et al. (2003) who described 
That immunochromatographic test of STEC 
demonstrated a sensitivity of 100% for the detection 
of clinical isolates without any cross-reactivity with 
other enteric organisms 

In Conclusion: Sheep are important reservoir of 
STEC to man besides, Faecal contamination of meat 
products by animal manure is important route 
through which STEC pathogens enter the food chain 
and the newly developed RID A ®QUICK 
Verotoxin/0 157 test is a highly sensitive, specific 
when compared to PCR and VCA. Moreover, it is 
more rapid method to detennine the presence of Stx 
and serogroup 0157 in enrichment cultures. Further 
studies are needed to investigate the test performance 
in comparison to Stx targeting ELISA. 

REFERENCES 

Agnamey, P.; Sarfati, C.; Pinel, C.; Rabodoniriina, 
M.; Kapel, N; Dutoit, E.; Garnaud, C.; Diouf, 
M; Garin, J.; Totet, A. and Derouin, F. 
(2011): Evaluation of Four Commercial Rapid 
Immunochromatographic Assays for Detection 
of Cryptosporidium Antigens in Stool 
Samples: a Blind Multicenter Trial. J. Clin. 
Microbiol., 49(4): 1605-1607. 

Akiba, Y.; Kimura, T.; Takagi, M; Akimoto, T.; 
Mitsui, Y. and Ogasawara, Y. (2005): 
Outbreak of enterohemorrhagic Escherichia 
coli 0121 among school children exposed to 
cattle in a ranch for public education on dairy 
farming. Japanese Journal of Infectious 
Diseases, 58, 190-192. 

Bettelheim, K.A. and Beutin, L. (2003): Rapid 
laboratory identification and characterization 
of verocytotoxigenic (Shiga toxin producing) 
Escherichia coli (VTEC/STEC). Journal of 
Applied Microbiology 95, 205-217. 

21 

Assiut Vet. Med. J. Vol. 60 No. 142 July 2014 

Brian, MJ.; Frosolono, M; Murray, B.E.; Miranda, 
A.; Lopez, E.L.; Gomez, H.F. and Cleary, T.G. 
(1 992): Polymerase chain reaction for 
diagnosis of enterohemorrhagic Escherichia 
coli infection and hemolytic-uremic syndrome. 
J. Clin. Microbiol. 30:1801-1806. 

Byomi, A.M (1995): Sanitary studies on newly born 
calves. Ph. D. Thesis, Fac. Vet. Med., Suez 
Canal Univ., Egypt. 

China, B.; Pirson, V. and Maini/, J. (1996): 
Prevalence and molecular typing of attaching 
and effacing Escherichia coliamong calf 
population in Belgium. J. Vet. Microbiol. 63, 
256-259. 

Edwards, R.P. and Ewing, W.H. {1972): 
Identification of Enterobacteriacae. 3'd Ed. 
Minneapolis, Burgress Cp. Atlanta, USA. 

Gyles, C.L. (2007 ): Shiga toxin~producing 
Escherichia coli: an overview. J. Anim. Sci. 
85, E45-E62. 

Karmali, MA.; Gannon, V. and Sargeant, J.M 
(2010): Verocytotoxin-producing 
Escherichiacoli (VTEC). Vet. Microbiol. 140, 
360-370. 

Klie, H.; Timm, M; Richter, H; Gallien, P.; 
Perlberg, K. W. and Steinruck, H. (1997): 
Detection and occurrence of verotoxin-forming 
and/or shigatoxin producing Escherichia coli 
(VTEC and/or STEC) in milk]. Berl Munch. 
Tierarztl. Wochenschr 110,337-341. 

Konowalchuk, J.; Speirs, J.l and Stavric, S. (1977): 
Vero response to a cytotoxin of Escherichia 
coli. Infect Immun 18,775-779. 

Kudva, IT.; Hatfield, P.G. and Hovdei, C.J. (1997): 
Characterization of Escherichia coli 0157:H7 
and Other Shiga Toxin-Producing E. coli 
Serotypes Isolated from Sheep, J. OF Cliin 
Microbiol, Apr. 1997, p. 892-899. 

Melton-Celsa, A.R; Kokai~Kun, J.F. and O'Brien, 
A. D. (2002): Activation of Shiga toxin type 2d 
(Stx2d) by elastase involves cleavage of the C
terminal two amino acids of the A2 peptide in 
the context of the appropriate B pentamer. 
Mol. Microbiol., 43,207-215. 

Mohammed, MA.M (2010): Microbiological risk 
assessment in some processed meats. Ph. 
D.V.Sc. thesis. Egypt: Fac. Vet. Med., 
Mansoura Univ. 

Mohammed, MA.M (2012): Molecular 
characterization of diarrheagenic Escherichia 
coli isolated from meatproducts sold at 
Mansoura city, -Egypt. Food Control 25: 159-
164 

Nataro, J.P. and Kaper, J.B. {1998): Diarrheagenic 
Escherichia coli. Clinical 
MicrobiologyReviews, 11, 142-201 

Park, CH.; Kim, HJ.; Hixon, DL. and Bubert, A. 
(2003): Evaluation of the duopath verotoxin 
test for detection of shiga toxins in cultures of 



I 

Assiut Vet. Med. J. Vol. 60 No. 142 July 2014 

human stools. J. Clin. Microbial. Jon; 41(6): 
2650-3. 

Paton, J.C. and Paton, A.W. (1998): Pathogenesis 
and diagnosis of Shiga- toxin-producing 
Escherichia coli infections. Clin. Microbial. 
Rev. 11(3): 450-479. 

Paton, J.C. and Paton, A. W. (2003): Methods for 
detection of STEC in humans. An overview. 
Methods Mol Med. 73, 9-26. 

Ramotar, K; Waldhart, B.; Church, D.; Szumski, R. 
and Louie, T. (1995): Direct detection of 
Verotoxin-producing Esherchia coli in stool 
samples by PCR. J.Clinic. Microbial., 33 (3): 
519-524. 

Riley, L. W.; Remis, R.S.; Helgerson, S.D.; McGee, 
HB.; Wells, J.G.,· Davis, B.R.; Hebert, R.J.; 
Olcott, E.S.; Johnson, L.M,· Hargrett, N.T.; 
Blake, P.A. and Cohen, ML. (1983): 
Hemorrhagic Colitis Associated with A Rare 
Escherichia-Coli Serotype. New England 
Journal of Medicine 308,681-685. 

Ritchie, M; Partington, S.,· Jessop, J. and Kelly, MT. 
(1992): Comparison of a direct fecal Shiga-like 
toxin assay and sorbitol-MacConkey agar 
culture for laboratory diagnosis of 
enterohemorrhagic Escherichia coli infection. 
J. Clin. Microbiol. 30: 461-464. 

uUI~I t) ~ ~..,:U j.,>i.JI ~_,J.jlll ~or!.JJS:I.A.ll CP c.J.JaSJI t) ~I ul.;lfi,i.'il t.ft»-1 ri.W.WI ti.;U... 
r~l c:,~_, ~~"it.., 

~~ LJ..JSJ , UAJJ~f..JJ ~..; , ui.JJJ ~ 
Email: shrifzidan@yahoo.com 

22 

... 


