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ABSTRACT

A common non-pathogenic bacterium of the intestinal micro-flora of most of the warm blooded animals known as
Escherichia colibecame pathogenic when it enters the blood stream and causes serious blood cell disruption resulted in
Red blood cell(RBCs) fragmentation known as microangiopathic hemolytic anaemia (MAHA). Shiga toxin producing E
coli produces shiga toxin which have the ability to infect the RBCs cell by translocation in to the blood stream after
infection. Hemolytic activity is an opportunistic process often found in all E coli strains. In this study we report the
haemolytic activity of E coli strains collected from food samples and determine the haemolytic prevalence along with the
detection of haemolytic gene among these isolates by PCR.
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INTRODUCTION
Escherichia coli is one of the predominant species of facultative anaerobes of enterobacteriaceae group
present in the human gut and usually harmless to the host; However, a group of pathogenic E. coli has
emerged that is responsible for diarrheal disease in humans. In some case, infectionsresulted as hemorrhagic
colitis (HC) or bloody diarrhea, which can further progress to the potentially fatal hemolytic uremic syndrome
(HUS) amongless than five year old pre-school age children1. DiarrheagenicE. Colialso known as Shiga toxin-
producing Escherichia coli (STEC); is an important pathogen responsible for more deaths due to diarrhoea in
India and transmit through the consumption of contaminated food & drinking of contaminated water.Dense
population, low sanitary conditions and poor health-hygienic conditions are the leading cause of diarrhoeal
diseases among children and elderly people1, 2 also.

STEC has several lethal virulence factors and genes associated with in its genome e.g. stx1, stx2, eae,
hly etc. that canplay an important role in diarrhoeal and other STEC associated diseases.Hemolytic (hly)gene
of STEC isolates is responsible for haemolytic activity in blood stream of diseased persons.In hemolysis
activity caused by STEC isolates, blood comes out into the lumen resulting in bloody diarrhoea that can leads
to death among children/patients due to great loss of blood.Another important toxinsstx1 and stx2 are most
often associated in human illness, eaeencoded intimin, responsible for attachment to the epithelial cells3.

STECattached to epithelial cell by bacterial fimbrial attachment and form A/E lesion to the intestine.
Intestinal damage permits shiga toxins and other bacterial factors e.g. hlyAto gain enter to the blood
circulation and initiate a classical triad of microangiopathic haemolytic anaemia (frag- mented RBCs on blood
film).In this study, we want to explore the STEC ability to do hemolysis and frequency of hly gene associated
with this activity among the STEC strains isolated from food samples4.
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MATERIALS AND METHODS
Isolation of STEC
A total of 120 food samples fromfood joints and on campus canteen of Dr Harisingh Gour University, Sagar
city (M.P.) were collected for a period of six months (January - June, 2016). Samples were collected in a
sterile 2 ml tubes with caps and transported to the laboratory on the same day. The samples were
immediatelyinoculated on Eosin Methylene Blue Agar Medium (EMB) (Himedia Limited, Mumbai) and
incubated at 370C for overnight. Sorbitol MacConkey Agar (SMAC) (Himedia Limited, Mumbai) medium is
used as differential medium for isolating of STEC from other E. coli followed by culture on Cefixime-
Tellurite Sorbitol MacConkey agar (CT-SMAC) (Himedia Limited, Mumbai ) for clear confirmation after
found any positive growth of E. coli on EMB agar.  Further identification was done by certainbiochemicaltest
e.g.Methyl red, VogesProskauer, Indole, Citrate utilization, Lactose fermentation.

Hemolytic assay
Overnight grown culture of STEC was reinoculated in Luria Bertani broth (Himedia Limited, Mumbai) and
grown till OD at 600 nm reached to0.5.Further100 µl bacterial suspensionswas spread on sheep blood agar
medium (Himedia Limited, Mumbai) and incubated at 37°C for overnight. Hemolytic assessment of each
strain was done against one positive control (known hemolytic standard bacterial strain) and one negative
control (known non hemolytic standard bacterial strain) inoculated with same batch of experiments.

Genotypic detection by PCR
DNA was extracted from all STEC strains by using QIAamp DNA mini kit (Qiagen, Germany) according to
manufacturer instruction. Bacterial DNA amplification was done in 25µl reaction mixture containing 2.5µl of
10X Taq DNA polymerase buffer (containing 100mM Tris with pH 9.0, 500mM KCl, 15mM MgCl2 and 1%
Tri- ton X-100), 2µl of 10mM of dNTP mix, 0.9U of Taq DNA polymerase (New England BioLab), 2µl each
of 4 p.moles/µl of forward and reverse primers (hlyA F- 5’ GAC AAA GCA CGA AAG ATG3’,hlyA R-
5’CAA CTG CAA TAA AGA AGC3’) and 2µl of bacterial extracted DNA as template for PCR reaction.

Amplification was done in thermal cycler (Applied Biosystem, USA) using following standardized
conditions- Initial denaturation at 95°C for 5 minutes, Final denaturation at 95°C for 45 seconds, Annealing at
60°C for 30 seconds, initial extension at 72°C for 45 seconds and final extension at 72°C. The PCR was run
for 35 cycles to amplify the STEC DNA and the amplified fragments were resolved by agarose (1.2%) gel
electrophoresis, stained with ethidium bromide (0.5µg/ml) and visualized by Gel documentation System
(GelDoc-It,UVP,UK).

RESULTS AND DISCUSSION:
From120 food samples from different food joints of Dr Harisingh Gour University, Sagar and Sagar city
(M.P.) was assessed for the presence of STEC isolatesover a six months period(January –June 2016). All the
food samples were subjected to culture on EMB agar medium first & then culturing on differential (SMAC)
and finally a selective media (CT-SMAC) for confirmation of STEC.We found 86 (71%)E coliisolates on
primary screening by EMB agar medium. Among 86 E coli isolates, 34 (39.5%) were confirmed as STEC on
SMAC and CT-SMACmedia and also on the basis of as Sorbitol non fermenter (SNF) and resistant for
Cefixime respectively.

All the STEC isolates were further grown on blood agar media containing sheep blood for hemolytic
assay along with one positive and one negative control strains.Hemolytic activity was assessed by seeing the
change in colour of the medium by red to yellow (FIGURE 1).
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FIGURE 1Hemolytic activity of STEC on Sheep blood agar medium. A= control (Uninoculated), B =
Negative Control, C-E = STEC isolates showing hemolytic activity.

Genotypic analysis of all E coliandSTEC isolates were done by PCR for the detection of hemolytic gene. The
amplification of 602 bp hlyAgene was carried out with specific hlyA targeted primer (FIGURE 2). The
hlyAgene is detected in almost all of the STEC isolates (94%) along with few E coli isolates also.The presence
of hlyAgene in STEC isolates confirms the role of genes in hemolytic activity seen on sheep blood agar paltes.

FIGURE 2 Gel showing 602 bp fragments of hlyA gene in few representative strains out of 34 STEC
isolates, M= 100 bp DNA ladder, Lane 1-7 STEC isolates
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PathogenicE. coli is one of the deadliest bacterial pathogen causes Urinary tract infections (UTI), enteric
infections and other systemic infections in humans and other hosts. The strains of E. coli that produce Shiga
toxin causes serious human gastrointestinal disease and HUS especially in developing countries and known as
an important public health problem worldwide. The most common serotype of STEC involved for the
worldwide mortality is O157:H7 andmaximum STEC outbreaks are related with consumption ofraw and
processed meats, juices, water, processed foods and also transmitted through human to human contact. Our
results demonstrate the high prevalence of STEC isolates (34%) in food samples of over 6 months of period.
Presence of hemolytic isolates is added ingredients to the deadly STEC infections. This can be a serious threat
to our society and diarrhoeal infections will contribute more deaths in this area. Consuming food and water
with potent STEC strains should be avoided because if these infections progress to HUS, the risk of mortality
rate will increase significantly. Since hygienic conditions, low treatment options & poor sanitations are
always questionable in our area, we have to restrict and always aware of eating and drinking out.

Conclusion: It is vital to reduce exposure to pathogens, when we are planning to eating and drinking out.To
reduce diarrhoea associated diseases we have to double check. This can be accomplished by preventing
faecal-oral transmission of STEC and also by using proper sanitation process like proper hand washing,
improved sanitation, cooking properly and avoiding unpasteurized dairy products.Further a deeper study with
more sample size and time will figure out the impact of haemolytic STEC and emergence of drug resistance in
this area.
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