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ABSTRACT

Shiga toxin producing E.coli (STEC) is an emerging pathogen. These STEC strains are grouped as 0157 and non
0157 group. The ability of STEC to cause serious disease in human is related to the production of one or more
shiga- like toxins (stx1, stx2 or both). This study was designed to investigate the prevalence and characterization of
Shiga toxin producing strains of E.coli (STEC) in cattle of Coimbatore. A total of 150 cattle samples were collected
from different daughter houses and transported to the laboratory. The different serogroups isolated are known for
certain life threatening disease in humans in other parts of the world. Sx1 and Sx2 genes were identified by PCR.
Antibiotic resistance is increasing among these STEC and usage of antibiotics for treatment of such strainsresult in
induction of toxin production. Hence, phytochemicals from Punica granatum peels and Psidium guajava |eaf
extracts were studied as an alternative to antibiotics.
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INTRODUCTION

Enterohemorrhagi&.coli (EHEC): EHEC produces toxins, known as verotoX¥$) or Shiga-like toxins(ST)
because of their similarity to the toxins produdsdShigella dysenteriae. There is a lack of surveillance for this
organism due to the difficulty in isolating STECowever there are only a few reports of isolatioS®EC[1] from
Tamil Nadu. Thus keeping in view, the above faat@groposed study was planned to detect and charactbe
field isolates of STEC from cattle, in Coimbatosediochemical and molecular methods and also t ditbioactive
phytochemical as an anti shiga toxin agent.

MATERIALSAND METHODS

Sample Collection and I dentification of E.coli

A total of 150 faecal samples from cattle (100 diaeal and 50 healthy) were collected from diff¢rareas in
Coimbatore Escherichia coli from the samples were confirmed by standard proced@tescoli MTCC 730 was
used as a control.

Bio typing of the isolates
Fermentation reaction of salicin, raffinose andrgse was studied. [3]. Based on carbohydrate fetation of 3
sugars viz. raffinose, salicin and sucrose, alBhepli isolates were bio typed into 7 different combioas.
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Antimicrobial Susceptibility testing

The bacterial isolates were subjecteditovitro antibiotic susceptibility test. The isolates weested against
commonly used antibiotics like amikacin (AK-30mcgzireonam (AO-30mcg), cefazolin (CZ-30mcg), ceftiaze
(CA-30mcg), ampicillin (A-30mcg), ciprofloxacin (Ebmcg), gentamicin (G-30mcg), kanamycin (K-30mcg),
nalidixic acid (NA-30mcg), trimethoprim (TR-30mcg)efixime (CFX-5mcg) and tetracycline (T-30mcg)coli
MTCC 443 was used as a control [4]. The Pearsorsahare statistical test was used to determine hehet
significant differences exist between differentgraeters of the present study.

Molecular characterization of theisolates

PCR reaction for detection of toxigenic genes

Shiga toxin producing isolates were confirmed kg phesence of stx1 (BGRIU- TCAACGAAAAATAACTTCGCT
and BGR1D - CAGTTAATGTGGTTGCGAAGG) and stx2 (BGRD2BTGAAGTGTATATTATTTAAA and
BGRD2D — TCAGTCATTATTAAACTGCAC) genes. The PCR wpserformed following the method of Leat
al.[5].

Screening for bioactive phytochemicals against Shiga toxin producing E.coli

Preparation of plant extracts and testing of antibacterial activity

Dried leaves oPsidium guajava and peels oPunica granatum were powdered and extracted by soxhlet apparatus
by increasing order of polarity with petroleum etheenzene, chloroform, ethanol and methanol fohd@&rs. The
various extracts obtained were concentrated armbldisd in Dimethyl sulphoxide (DMSO). The prepaedracts
were tested for antibacterial activity against ahigpxin producingE.coli by agar well diffusion method.
Phytochemical screening for flavonoids, alkaloi@inins, saponins and terpenoids were done foligwtandard
methods as described by Harborne, Trease and Byahs|

Screening for bioactive phytochemicals

Purification of quercetin frorRPsidium guajava was done following the method of Meena and Patnif8E residues
were subjected to TLC and HPLC. The TLC plates vaeneeloped with n-butanol: acetic acid: water @:apper
layer) for Psidium guajava [9] and water:acetic acid solvent system (3:2)Ranica granatum extracts. quercetin,
ellagic acid and the antibiotic ampicillin were dses controls. The crude methanol extrad®wfica granatum was
subjected to column chromatography using silicaagel eluted with ethyl acetate. Antibacterial attief the ethyl
acetate fraction was confirmed by agar well diffmssimethod. This ethyl acetate fraction of fmica granatum

rind was taken for GC-MS analysis. Interpretatidnntass spectrum GC-MS was done using the databfase o
National Institute Standard and Technique (NISTL)L1.

RESULTS

A total of 150Escherichia coli strains were isolatedEscherichia coli was identified as Gram negative, oxidase
negative, motile, indole positive, methyl red piesit voges proskauer test negative, citrate utiisatest negative,
urease test negative and catalase positive, folfpihe standard biochemical procedures [2].

Biotyping of the I solates

Seven different biotypes were found. Strains fettingrraffinose were type 1, salicin were of types@d¢crose were
of type 3, strains that could ferment raffinose aaficin were grouped as type 4, salicin and secveere of type 5,
sucrose and raffinose were of type 6 and that fetsnall the three sugars were of type7. Biotype & wthe
predominant biotype found in both diarrhoeal andlthe cattle isolates(20%) and Biotype 7 was thet meajor

type (19%).

Antibiotic Susceptibility testing

Drug resistance was observedEncoli strains from diarrhoeal isolates. The statistaahlysis of drug resistance
among diarrhoeal and healthy isolates was fourigetsignificant(P=24.263). The percentage of drgistance of
cattle diarrhoeal and healthy isolates were shawigil.
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Percentage of antibiotic resistance among the isolates

¥ Healthy isolates

¥ Diarrhoeal isolates|

Detection of toxigenic genes

Shiga toxin producingde.coli was confirmed by the presence of eitlsel(300bp) orstx2 (450bp). Five cattle
diarrhoeal isolates producetkl andstx2. The predominant virulent gene in diarrhoealdted wasstx2. Thirty
eight isolates werstx2 positive.

Screening for bioactive phytochemicals against Shiga toxin producing E.coli
The methanol extract oPsidium guajava and Punica granatum showed high antibacterial activity. The
Phytochemical analysis of these extracts showegrdgmence of alkaloids, flavonoids, saponins andite.

Psidium guajava

TLC of Psidium guajava methanol extract separatedo five spots with Rf values of 0.14cms, 0.226).0.64 and
0.98 that corresponds to quercetin. In bioautogcaphalysis, zone was observed in the spot thatcabéd with
quercetin. When the purified fraction was subjediedHPLC, one peak was observed with RT of 2.5rfim2),
which coincided with that of standard quercetimg.@). Thus the presence of the compound Quercetisa w
confirmed by TLC and HPLC.

Fig.2. HPLC Chromatogram of purified extract of Psidium guajava Fig. 3. HPLC Chromatogram of standard quer cetin
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Puncia granatum

In TLC, spots were observed at Rf values of 0.087,00.092, 0.23, 0.30 and 0.439. Ellagic acid efampin
showed Rf value of 0.07. Bioautography showed a&Zormmation over the spots with Rf values of 0.6d 8.439.
GC-MS chromatogram is shown in fig.4. Thirty sixmgmounds were identified in this study. n-Hexade@aagid
(13.23%), 9,12-Octadecadienoic acid (Z,2)- (8.4798)4-Difluorobenzoic acid, 4-dodecyl ester (5.30%),
Stigmasterol (4.64%) and 5-Hydroxymethylfurfurall@Y) were the compounds showing higher area%.

DISCUSSION

Shiga toxin producing.coli was found to be a major causative agent in diariheCattle. The same biotypes were
predominant in both diarrhoeal and healthy catelates. Thus biotyping alone cannot be used as as
epidemiological tool to characterize strains. Erreggantibiotic resistance was observed by seveuéthaas in
various studies [10-13]. All these studies show #ithoughE.coli 0157 is sensitive to most of the antibiotics, non
0157 strains are resistant to multiple drugs. Taemes was observed in our study among the diarrhomtte
isolates. 38% were stx2 positive from diarrhoedtleasamples. Only 5% were both stx1 and stx2 pesifTLC
bioautographic analysis and HPLC analysis showedl @uercetin is one of the bioactive phytochemfcain
Psidium guajava. The extract ofPunica granatum, on analysis by GC-MS, showed the presence ofytlsix
compounds. The compounds found in literature anduinresults were Di hydroxyl pyridine [14], N-Nigo-2-
methyl-oxazolidine [15], 2,5-Furandicarboxaldehyff5], Undecane [17], 4H-Pyran-4-one, 2,3-dihydrb-3,
dihydroxy-6-methyl [18], Catechol [19], Hesperef20] and Squalene [21]. Further the activity of ledioactive
component should be investigated.
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