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ABSTRACT

The purpose of this study is isolation and identification of Escherchia coli 0157:H7 virulence genes from juice
purchase and vegetablesin Tehran. This cross-sectional study was performed on 200 sampl es of juice purchase and
vegetables collected from Tehran. Isolates were enriched in ECB with novobiocin medium in temperature 37° C.
After, in order to examine the fermentation of sorbitol and lactose the CT-SMAC and VRBA media and the activities
of p-glucoronidase of separated bacteria were examined using the choromoagar medium. Then, the existence of
E.coli 0157:H7 was confirmed with the specific antiserum. Finally, virulence genes stx1, stx2, eae and hly were
tested by multiplex PCR and rfb O157 and fliC H7 were tested by single PCR. Out of all examined samples
156(78%) sorbitol negative bacteria were separated that after evaluation with specific antiserum 46 (23%) E.coli
0157:H7 was detected. The molecular markers, stx1 genes in 7 samples and eae, stx1 in 1 sample were detected.
Intensive studies of the sources, incidence, fate and transport of E.coli 0157:H7 near produce production are
required to determine the mechanisms of pre-harvest contamination and potential risks for humans.
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INTRODUCTION

STEC or Shiga toxin-producingscherichia coli (E.coli) were first identified as a human pathogen in 1988ce
then, more than 200 serotypes of STEC have be&tagofrom animals, foods and other resources (Beid2011).
E.coli O157:H7 are the most important serotypes of Shigén-producing Escherichia coli that play a rote i
transmission of diseases by foods (Cadirci 201@s Serotype is the main factor causing sporadgsegaoutbreaks
of hemorrhagic colitis and hemolytic uremic syndeoniHuman infections caused by these bacteria aeetalu
consumption of contaminated food and water (Mor@®72@ Grant 2011). Food products such as raw and
unpasteurized milk, cheese, mayonnaise, fruit, teddes, lettuce, salad, spinach, sprouts, radisteny fruit,
sausage, salami, hamburger and ground beef arged@s contamination sourcestotoli 0157:H7 (Cadirci 2010
& Grant 2011). Each microorganism requires a cenpdi for its growth. Microorganisms are strongljeafed by
foods pH because have no special structure foratgn of their internal pH. Bacteria do not easilyoil foods
with lower pH levels. Ability ofE.coli O157:H7 to survive in low pH is well recognizdt can be survive in foods
with low pH levels especially fruit juice and fermied sausages and salami (Small 2006). Fruits agdtables
sources of contamination include contaminated water animal fertilizers used on agricultural lakéhen cattle
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and other ruminants, such as deer may come inrtddad and vegetable fields, chances of contaminfatéts and
vegetables withE.coli O157:H7 increases (Turutoglu 2007 & Wu 2008Y.EC strains produce two powerful
cytotoxins, called Shiga toxin&kl andSx2), which are encoded in the genome of prophagessd toxins have a
cytopathic effect on intestinal epithelial cellattplays a role in the development of bloody diearthSTEC have
other, additional virulence factors, the most intant being a protein called intimin, which is resgible for both
the intimate adhesion of bacteria to the intestegthelium and the attaching and effacing lesibeedl cup like
structures. In enteropathogertischerichia coli, the eaeA gene produces a 94-kDa outer membrane proteladcal
intimin, which has been shown to be necessary butsofficient to produce the attaching-and-effaclagion.
Intimin is encoded by the gemae that plays a role in causing bloody diarrhea (BRemil@011 & Liu 2011). Low
infectious dose of bacteria necessities developneénsensitive diagnostic techniques to ensure featety
(Fratamico 2010). Although the gene encoding Stogin (stx1, stx2) and eae Ally genes are considered as major
pathogenic genes of STEC strains, evaluatiorfo©157, H7 andliC H7 in approved strains with antiserum can
contribute to more accurate diagnosis of bactéhiapose of this study is to monitor strainseodoli O157:H7 in
samples of vegetables and traditional juice in &rfand its comparison with serological and molecuethods for
0157:H7 serotype in the isolated bacteria.

MATERIALS AND METHODS

A)Sampling: This cross-sectional descriptive stueghs conducted on 200 samples of Department stdfesng
products in four geographic regions of the WeststEalorth and South of Tehran in 2011. Informatimm
geographical location, time of sampling and storsaperature were recorded in a questionnaire. Bsnwere
transported to the microbiology laboratory basedad chain and were tested immediately.

B) Enrichment: For purpose of enrichment, 25 g dampf lettuce and vegetables were isolated fraoejsamples
They then cultured in 225 ml of EBC medium suppligdAmerican Difco Company containing 20mg/| novaiin
supplied by American Sigma Company for 24 h 8C3in the stove.

C) Isolation of bacteria: All samples enriched okMAC medium, supplied by Merc Company from Germany
containing 0/05 ml/l Cefixim (Oxiod,UK) and 2/5 nhéotassium tellurite(Oxoid), were cultured for 24t 37C in

the stove and Negative Sorbitol was purified. Idesrto evaluate lactose fermenting and identificatf isolated
bacteria, VRBA and EMB medium were used both ofclthivere obtained by Merc Company. Moreover, for
investigation of Beta Glucuronidase enzymes agtiibme confirmed bacteria as Escherichia colipmtial 0157
medium were used to be cultivated for24 h &C3ih the stove which were obtained from Haimdia @any from
India (Vimont 2006).

D): Serotyping: For final confirmation, Sorbitol-Native colonies and Beta Glucuronidase were us¢aired by
agglutination test with specific 0157 antiserumu(R011).

E) Assessment of of pathogenic genes: DNA was eteiausing a DNPYkit (Sinagene, Iran). For simultaneous
detection of pathogenic genes suclhlgseae A, stx2, stxl, the Multiplex PCR introduced by Sanataniell@007
was used. PCR final volume of the reaction was Ebdatiters containing Tris-HCL (10 mM)0.2 mM) dNTPs (3
mM) mgCl2 20 Pmol (10Mm) KCI Of each primer, 1 unit of DNA enzymedaBNA 4 ul. PCR was performed
using Thermocycler Equipment (Techne, UK) with tenmgture conditions as follows: Temperature of 95 for 3
min(initial Denaturation), Temperature of 95 ° @ 20 seconds (Denaturation), Temperature of 58 forC40
seconds (Annealing), Temperature of 72 ° C for &oads (Extension), Temperature of 72 ° C for 5(FRiiral
Extension). Finally, 10 ml of PCR product was put %1/5 agarose gel and transferred followed bydathi
bromide and was studied after electrophoresisAlsya positive control Transilluminator . It was ds&s positive
control of E.coli K 9330157:H7 strain and a negative control sti@ire.Coli k12 (Kim 2005). Gene-specific
primers ofrfb 0157 andliC H7 were used to determine exact identificatio®@©67:H7 (Badouei 2010).

RESULTS

Among collected samples, 45 vegetables (%22/5), r&@ishes(%28), 10 spinach(%5), 9 lettuce(%4/5),
80carrots(%40) were available. Among the total dempn the CT-SMAC medium, 156 negative sorbitol
colonies(%78) and 103 lactose-positive coloniesewisplated in VRBA medium. After cultivating on sjifec
media, 88 samples (%44) were identifiedeasherichia coli. After examining the activity of Beta Glucuronigasn

458
Pelagia Research Library



Reza Robati and Sakineh Gholami Euro. J. Exp. Bio., 2013, 3(2):457-462

CHROMagar, 67 negativEscherichia coli beta glucuronidase(MUG)(%33/5) were isolated andE4oli 0157
bacteria (%23/5) were isolated(diagram 1).
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(Diagram1l) Distribution and abundance of bacteria aspected to O157:H7 based on biochemical tests

Most serotypes identified by serological methodsewelated to carrot juice and the least one waspinach with
frequencies of %52/38 and %2.13(diagram2), respadgti Following molecular analysis of total confiechsamples
by antiserum, 38 samples of (%80/86p O157 gene and 20 (%42/55) samplesflo€ H7 genes were
available(figure 1). Moreover, in seven samplestaf gene(%3/5) an in three samplestxfi. and eaegenes(%1/5),
it was observed that all 9 cases were related rainst confirmed withrfbo O157 andfliC H7 genes ag&.coli
0157(figure2).

M 1 2 3 4 5

(Figurel) View of serotype-specific genes if.coli O157:H7 on agarose gel. M line: Size of 100 bparker, 1 line: Negative control, 2 & 3
lines are Samples containingliC H7 genes and 4 & 5 lines are Samples containingprO157
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(Diagram?2) Absolute and relative frequency of bacteéa isolated with serological methods based on thgpe of sample.

M 1 2 3 4 5

(Figure2) View of pathogenic genes determined by Miiplex PCR method By specific primers on agarosed.
M line: Size of 100 bp marker, 1 line: Negative control, line 2 positive control, line 3 is Sample containing two eae & stx1 genesand 4 & 5 lines
are Samples containing stx1 genes.

DISCUSSION

Escherichia coli O157: H7 is the fourth pathogenic factor of foaat+te disease in United States. Number of cases
associated with consumption of raw fruit and velglets has increased over recent years (Koohmargig)2Due to

the long term bacteria survival in the environmémre is possibility of indirect transfer or dispément of bacteria
from insects. Because insects are in contact witlilizer and manure, they may cause the diseasehdition. Slug
animals such as snail are agricultural pests that aontaminate leafy vegetables. These animalsamstantly
engulf bacteria in soil and their environment. Hiere, they have contamination potential with 01S{rain.
Invertebrates may play a role in transmission dd%train to fruit and vegetable via direct contatth stool
contamination. Various studies have shown that &sciia coli most often hide in sides and gapsexfetable and
fruit or in nutritional place of slug. These areas only protect the bacteria against factors saglwashing and
cleansers, but also are considered as placesfitaromation transmission (Sprostom 2006).

Between 1990 and 2000, juice (including cider apgla juice) and products like alfalfa sprouts, Ue#t, and
cabbage created widespread outbreaks in differans pf the world. The most famous case is rel&edapan in
1996 following consumption of radish sprouts (Koad@004).
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In the United States, consumption of fruit and rsegetables was related to outbreaks caused by baeseria. In
2005 and 2006, an outbreak associated with consompt packaged lettuce and a larger outbreak &ssacwith
spinach were reported respectively. Isolated sriamifboth outbreaks wekecoli O157:H7 (Cooley 2007).

Results of this study indicated that among 47 cordd bacteria with antiserum, %2/13, %14/92, %29%33/38
were related to spinach, vegetable, radish, ambtcpiice, respectively. The result was predictabigen the fact
that most collected samples were related to cquioé with probability of carrots contamination farm fields
during harvest and due to lack of proper cleaning.

The results of several studies showed improvediglref E.coli O157:H7 in clay soils, and reinforced soils with
manure near the roots of plants. Also considerigtdyia survival in the ground for 4 to 8 weeksheitt emission
in the environment, minimum 120 days interval iggested between using animal manure and harvegingley
2007).

Alam and colleagues in 2004 in America, investgddt.coli O157:H7 prevalence and its relationship with home
flies to see better its ecology. The above reseascbollected 3440 home flies in 2 cattle breedargns over a
period of 4 months. All the samples were investdain terms of contamination with the bacteria.vBlence of
bacteria in flies collected from the manger andretifeed stores were estimated %2/9 and %1/4, ctégply. In
addition, contamination of infected flies reportasl 1/5x18 - 3x1FCFU. eaes stx2¢ stx1 andfliC genes were
isolated using PCR method Ecoli O157:H7 and positive results were reported as %4,9%92/2 and %100,
respectively. Large population of flies on cattienfiis are considered &scoli O157:H7 emission factor among
animals and their environment (Alam 2004).

Blanco and colleagues in Spain in 2003 used MWIPIER to investigatestx2:« stx1 and they used PCR for separate
detection of eae and hly genes. Among total 384atied strains of STEGIX2, stx1, eae and hly genes were
expresses as 55%, 3%,42%, 6% and 28%, respectiMai. frequency ofstxl gene was considerable (Blanco
2003).

Osek(2003) in Poland in an study investigated erist of pathogenitx2, stx1(along with its variants)eae A, hly

A, rfb O157,fliC H7 genes in bacteria isolated from children sas@ind bovine stool samples. Results of this
study indicated a 12/4% frequency in Shiga-tox@énes. Among these 25 strains wstk genes, 6 isolates &coli
0157:H7 serotype and 4 isolateskoéoli O157:NM were available, respectively. In 20 STEQ@iss,eae A, hly A
genes were also detected (Osek 2003).

Uhlich et al, in 2006 reported outbreaks in Unigtdtes following consumption of spinach and lettindected by
E.coli O157:H7. strains isolated in this outbreak wensely related genetically and after performanc©R, all
strains ofeae, wyzo157 and hly genes/ one sik2, stx1l genes or both of them were mentioned (Uhlich 2008

Fratamico in 2010 in United States used MultipleeaRTime PCR to deted.coli O157:NM(fixed NM / H-) in
food samples. He conducted his study using the-gpeeific primers for study ofyzol157,stx2, stx1, fliC H6 and
eae in isolated strains.

In this study, we used Multiplex PCR method in sfieconfirmed samples of antiserum to detect aael A genes
in isolated strains. Among three strains isolaté stxl gene and one strain with stxl and eae A genes wer
available (Cadirci 2010).

Risks of infection withE.coli O157:H7 and experiences related to contaminatiith this bacteria indicates the
importance of exact tests on detection of O157:étdtgpe. If quick identification of bacteria occutisen source of
its outbreak would be sooner detected and tre&tiecultaneous molecular analysis on environmentaipdas (like
water and soil) and vegetables may better indigateetic relationship between strains and alsmogfy of the
pathogen (Cooley 2007).

Due to the long term survival of these organismsthia soil and environments with low pH level, risk

contamination of food, especially the fruit falléme tree increases. Therefore, there is a neethéoe care and
prevention at harvesting. Methods that focus omeed) E. coli O157:H7 population before enteringnam food

chain have important role in reduction of Humandaises (Callaway 2003).
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CONCLUSION

Considering low infectious dose and possibilityvefjetables and fruits contamination wigtcoli O157:H7, it is
necessary to control foods during different stagfggdanting, harvesting it's and supplying to tharket.
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