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Abstract

Due to the severity of infection which E. coli O1H7 causes and an infectious dose which may bevas$ 10
organisms, it has emerged as an important foodbpatkogen of considerable public health concernjt'so
enumeration in foods is critical. Number of 101165 ml -1 of bacteria were inoculated in sterilizaitk. Modified
MPN dilutions from inoculated milk sample (10, 1100.01, 0.001 ml) with three replicates per ddntwere
prepared, using modified m-TSB (containing 20 md. lrovobiocin) Different background microorganisms
including gram positive and gram negative bacter@e also inoculated. Enumeration was performediA
extraction from tubes showing turbidity and perfargamultiplex-PCR using primers specific for O157daH7
antigens gene.This MPN-PCR proved to be a rapidrelible method for enumerating Escherichia cdb@H7

in milk, including low contaminated samples and rfegilitate the enumeration of Escherichia coli @157 for
routine analyses in milk without excessive work.
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Introduction

Verocytotoxin-producing Escherichia coli (VTEC) atrs specially O157:H7 is the most important relgent
emerged food-borne pathogens (1). Escherichia ©&%7:H7 causes haemorrhagic colitis, hemolytic-miea
syndrome (HUS) and thrombotic thrombocytopenic prap(TTP) (11,8). Other than the culture methodd a
serological techniques, Molecular approaches héseleeen practiced. Criteria for tolerable level€scherichia
coli O157:H7 in foods have not been described imes# countries, including in our country (Iran)ththe
international commission on microbiological spemfion for foods (ICMSF) has proposed this critexrsa 1cfu
2509 -1.

In the present study, we enumerated the inoculasetierichia coli 0157:H7 in milk samples with tlteembination
of the MPN method and the species-specific PCRetarg the somatic and flagellar antigen gene, tuwate the
sensitivity and specificity of the method.

Materials and M ethods

Bacterial reference strain:
In this study E.coli O157:H7 (ATCC-35150) purcha$exnin Mast International Inc, was used for the eipent.

Inoculation:

Stock cultures of the E.coli O157:H7 were preparedryptone Soya Agar (Himedia) slants, stored &C4and
subcultured every 4 weeks. Pure cultures of E@&b7:H7 were prepared by subculturing the tesirsindo 10 mL
of Brain Heart Infusion Broth (Merck), following ¢ubation at 37 °C for 24 h. The concentration &f tésulting
culture of E.coli 0O157:H7 was determined by prepgrserial dilutions and viable counts by surfacatipfy on
MacConkey agar (Himedia). The absorbance of theumd media were also determined in 600 nm wavgthen
using a spectrophotometer apparatus in order tulate the same dose of bacteria in repeatingxperenent. To
combine the principles of most-probable-number (NiBfdtistics and the conventional PCR techniquentanerate
Escherichia coli O157:H7, sterilized milk were useimatrix, and ¥0to 1¢ ml -1 of the reference strain were
inoculated.

MPN-PCR procedure:

Modified MPN dilutions from inoculated milk samp(&0, 1, 0.1, 0.01, 0.001 ml) with three replicgpes dilution
were prepared, using modified trypticase soy br@hTSB) containing 20 mg L-1 novobiocin, followed b
incubation at 37°C for 24 h, but only three dilumsowere used in computing the MPN. In order to qrenfng
multiplex-PCR, the DNA extraction were performeoinfi tubes showing visible turbidity, using phenbleroform
DNA extraction method. For the multiplex PCR, tlegsence of the two pairs of primers are shown Wid:a, The
flic H7 primers are specific for the flagellar aggn (H7), and rfb O157 primers are specific for abmantigen
(0157) (10,3). The PCR products were subjectedetttrephoresis and stained with ethidium bromidé aewed
under UV light. The expected size of m-PCR proddictsfb O157 and flic H7 genes amplification w&®&9 and
625 bp, respectively. The turbid tubes which showetexpected size in m-PCR were considered asiyeoan
computing the MPN.

Resultsand discussion

Considering the detection limit of the modified MBBIt whit five dilution and three replicates pectedilution (<
3x10-2 /100 ml to >2.4x105/100 ml), and then permioig m-PCR assay from turbid tubes, using spegifimers
for somatic and flagellar antigens gene, the metbmdd accurately enumerate the inoculated Esdhiaricoli
0157:H7 in milk samples (Fig:1).
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Fig 1. PCR products of m-PCR assay on our MPN diluti@msplifying 259 bp segment for rfb O157 gene, and
625 bp segment for flic H7 gene. 100 plus bp marieused.

Quantification of different bacteria has traditiipdeen carried out by the most-probable-numbeP )l method.
The MPN technique consists of an estimation ofdbasity of viable organisms in a sample and isi@aerly
useful for low levels of micro-organisms1(0-100 MPN g1). Numerous modern methods have been developed fo
the quantification of Escherichia coli 0157:H7 sachreal-time PCR (4). However, these methodsimggneral,
too expensive and not suitable for routine analysisnany laboratories. PCR detection methods haenb
extensively used in diagnostic microbiology. Besidehas been reported that the MPN-PCR methodbeayore
convenient and reliable than the MPN-culture mettespecially for samples that show many coloniégrothan
the target bacterial colonies. Furthermore, utiiora of the PCR technique reduces the time andrledquired for
the biochemical identification tests used in theNA&lture method. (7). The combination of MPN methvath a
species-specific PCR method enables the complefi@mumeration within 2 days. The MPN-PCR methodld¢o
facilitate the enumeration of Escherichia coli O1b7 in milk samples without the interference of kground
micro-organisms, because of using specific prinb@isomatic (0157) and flagellar (H7) antigens gehke use of
m-TSB broth as the culture medium avoids the mastesirable micro-organisms and permits the growith o
Escherichia coli O157:H7. Although PCR appearsetéhe most sensitive and rapid option, but it stidné noticed
that some food or enrichment medium componentdrdahit the reaction. Inhibition of PCR may be cseme by
dilution, centrifugation, filtration of the samplagueous two-phase systems, adsorption methods, &dttAction
(5), Chelex or EGTA treatment of the sample (2).

In this study for detection and enumeration of Esiia coli O157:H7 serotype, we used specifiangris.
Considering the presence of different backgrounckr@moirganisms the method showed the specificityQ8%4 and
it's sensitivity determined as 10 cfu-ml -1. It msethat the MPN-PCR method, using the specifieth@rs, is a
convenient and reliable method for enumeration s€herichia coli O157:H7 in milk samples, and coblg
considered as an alternative to MPN- culture tespines.
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