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Abstract

Escherichia coli 0157:H7 is an emerging bacterial zoonotic pathogen,which causes significant morbidity as well as mortality in de-
veloping and developed nations of the world. Specific E. coli strains, which are pathogens to humans include Enterotoxigenic, Entero-
pathogenic (EPEC), Diffusely Adherent (DAEC), Enteroaggregative (EAEC), Enteroinvasive and Verotoxigenic (VTEC are also known
as Shigatoxigenic, STEC or Enterohemorrhagic E. coli). Recently, verotoxin expressing EAEC have been identified as a significant pub-
lic health concern. They cause a wide range of illnesses, from mild diarrhea to haemorrhagic colitis with severe abdominal pain and
bloody diarrhea. Illness is usually self-limiting and resolves after about eight days. Escherichia coli 0157:H7 is responsible for 20 %
of foodborne outbreaks. Ruminants have been identified as the major reservoir of E. coli 0157:H7, with cattle as the most important
source of human infections. In addition, other ruminants such as sheep, goats, and deer also harbor these bacteria. Birds are thought
to be likely transport hosts for E. coli 0157:H7, In addition, flies and beetles, including houseflies and filth flies of several species and
dung beetles may also act as possible transport hosts. Several routes for human infection with E. coli 0157:H7 are direct contact,
person-to-person spread, contaminated food, and contaminated water. A number of foods, after meat, milk, cheese, juices,salads,
vegetables and fruits, etc. can serve as vehicle for E.coli 0157: H7. Additional work on risk factors, fecal carriage of organism in other

food animals, agent host interaction and simple and low-cost diagnostic kit should be undertaken.
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Introduction

Escherichia coli 0157:H7 is considered one of the most serious of known foodborne pathogens of worldwide significance. It can cause
life threatening infections, particularly in children, elderly and immunocompromised patients [1]. The infections by Escherichia coli
0157:H7 have been reported of increasing frequency from all parts of the world in the form of food poisoning outbreaks. Because of the
severity of these illnesses and the apparent low infective dose (< 10 cells), Escherichia coli 0157:H7 is considered one of the most serious
of known foodborne pathogens [2].

Specific E. coli strains may be pathogens, which are divided into intestinal pathogens causing diarrhea and extra intestinal E. coli
causing a variety of infections in both humans and animals including urinary tract infections (UTI), meningitis and septicemia. There are
six recognized enteric pathotypes of E. coli, Enterotoxigenic, Enteropathogenic (EPEC), Diffusely Adherent (DAEC), Enteroaggregative
(EAEC), Enteroinvasive and Verotoxigenic (VTEC are also known as Shigatoxigenic, STEC or Enterohemorrhagic E. coli). VTEC are distin-
guished from other E. coli pathotypes by the possession of the genes for one or more verotoxins [3]. In addition, some VTEC strains carry
a virulence factor common to the EPEC pathotype, the locus of enterocyte effacement (LEE) [3]. It is mentioned that verotoxin expressing

EAEC are recognized as an important public health issue [4].
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Hemolytic uremic syndrome (HUS) is the most worrisome complication of Enterohemorrhagic Escherichia coli (EHEC) infections and
is characterized by the triad of acute renal failure, microangiopathic, hemolytic anemia, and thrombocytopenia, with a fatality rate be-
tween 2% and 7% [5].

Verotoxigenic E. coli (VTEC) are so-called because of their ability to produce one or both of two verotoxins (VT1 and VT2). They cause
a wide range of illnesses, from mild diarrhoea to haemorrhagic colitis with severe abdominal pain and bloody diarrhoea. Illness is usually

self-limiting and resolves after about eight days [6].

It is well known that some species of Escherichia coli produce verotoxin (shiga toxin) and those that do are mainly hosted by cattle and
sheep, and the gastrointestinal system flora of some domestic animals. Despite the fact that Escherichia coli as a commensal organism,
bacteria can be found in intestinal microflora of a variety of animals including man, not all the strains are harmless, and some can cause
debilitating and sometimes fatal diseases in humans as well as mammals and birds [7]. The present communication is an attempt to de-

lineate to the public health significance of verotoxin producing Escherichia coli 0157: H7.

Public health importance

E. coli 0157:H7 has been isolated from ill people around the world. It tends to be reported more often from more developed countries
but this may be an artifact caused by the paucity of sophisticated diagnostic laboratories in developing countries. Food Net data indicate
that E. coli 0157:H7 causes significantly more cases of sporadic infections than cases linked to an outbreak [8]. For example, in 2004, only
9% of 402 confirmed cases of infection with E. coli 0157:H7 were associated with outbreaks. Sporadic infections appear to be associated
with some of the same factors that cause outbreaks: undercooked hamburgers and exposure to farms and cattle. Some sporadic infections

are also associated with use of immunosuppressive medications and dining at table service restaurants [9].

Vehicles of infection, suspected or confirmed, have been identified for most outbreaks. During the 1980s most outbreaks of E. coli
0157:H7 were associated with inadequately cooked hamburgers and unpasteurized milk [10,11]. Some later outbreaks have been traced
to other dairy products such as cheese and yogurt [12]. Increasingly, contaminated water has been reported as a source of human infec-
tion. This includes drinking water sources contaminated with animal feces and also contaminated lake and pool water used for swimming

and playing [13].

A large outbreak in Japan, affecting more than 12,000 persons, was associated with contaminated radish sprouts [14], and other
outbreaks have been associated with contaminated fruit juices, melon, and salad greens [15]. More recently a number of outbreaks have
occurred among children visiting farms and petting zoos where they come into direct contact with animals carrying E. coli 0157:H7 and

their environment [16].

Outbreaks at country fairs may also result from airborne dispersion of bacteria in buildings used to show animals [17,18]. Finally,
direct person-to person infection occurs particularly among children and their caregivers, such as in day care facilities and also within
families [19].

Despite more than 100 E. coli serotypes identified as responsible for verotoxin production in cattle, they usually do not lead to disease

in animals; however, they have been an important cause of foodborne illness worldwide [20].

Reservoirs of E. coli 0157:H7

Understanding the epidemiology of this organism requires knowledge of where these bacteria live and grow in nature (their reservoir)
and of how humans come into contacts them. Ruminants have been identified as the major reservoir of E. coli 0157:H7, with cattle as the
most important source of human infections. Other ruminants known to harbor these bacteria include sheep, goats, and deer. Shigatoxi-

genic (STEC) bacteria are occasionally isolated from other animals but it is believed that the bacteria are present as transients and that
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the animals acquired these bacteria from meat, foods, or water contaminated by fecal material from ruminants [10]. STEC bacteria usually

do not cause illness in animals with a few exceptions such as diarrhea in calves [21].

Transport Hosts

Birds are thought to be possible transport hosts for E. coli 0157:H7. Some wild birds harbor these bacteria, and pigeons, for example,
might spread these bacteria around a farm environment. E. coli 0157:H7 has been isolated from gulls [22], a rook (relative of crows) [23],

and pigeons [24].

Flies and beetles, including houseflies and filth flies of several species [25,26] and dung beetles [27], collected on farms with animals
shedding E. coli 0157:H7, contain detectable levels of these bacteria. These insects frequent fecal deposits and may be able to transfer
these bacteria to foods, feed and water. In experiments with houseflies, E. coli 0157:H7 survived and replicated in the mouthparts and
crop of the flies for up to 4 days [28].

Fruit flies collected from a compost pile of decaying apples and peaches contaminated with E. coli contained these bacteria both in-
ternally and externally and were able to transfer them to wounds in uncontaminated apples. E. coli 0157:H7 can grow rapidly in apple

wounds. Fruit flies could contribute to widespread contamination of wounded apples that may be processed into cider [29].

Slugs are known vegetarian pests that frequently traverse leafy vegetables and may be present on these foods when harvested. Slugs
ingest bacteria from the environment and also accumulate bacteria in the mucus surrounding their bodies. Some common gray field slugs
collected on a farm in Scotland were found to carry the same pathogenic strain of E. coli as detected in feces from sheep grazing there.

Slugs may travel 12m or more per night so there is a potential for slugs to carry E. coli 0157:H7 from manure to vegetables [30].

Routes of Human Infection

Various routes for human infection with E. coli 0157:H7 were reviewed in a recent article on the epidemiology of outbreaks of this bac-
terium in the U.S. (1982 - 2002) [31]. Studies in Canada and France demonstrated that the incidence of Hemolytic uremic syndrome (HUS)
and Verotoxigenic or verotoxin-producing E. coli (VTEC) infection in humans is correlated with indicators of cattle density [32,33]. E. coli
0157:H7 in ruminant feces may be directly ingested by persons interacting or working with animals. Fecal material may contaminate
meat during slaughter, may enter lakes or drinking water sources by action of rain or wind, and may be deposited on fruits and vegetables
inadvertently or by use of manure for fertilization. In addition, some animals may transport these bacteria from a fecal source to drinking

water or foods [34].

Direct contact: Escherichia coli 0157:H7 shed by infected animals may be spread to many surfaces in enclosures where ruminants are
kept including the hides of other animals [35]. Depending on moisture and humidity, these bacteria may persist on gates, stiles and other
farm surfaces for more than four weeks [36]. E. coli 0157:H7 survives in cattle feces for up to 18 weeks at 152C. This helps explain why

a substantial number of people residing on dairy farms have evidence of current (stool cultures) or past (serologic status) infection with

Person-to-person spread of E. coli 0157:H7 has been the primary mode of infection in many outbreaks in day cares, schools and hospi-
tals, particularly where there have been lapses in hygiene [34]. In many other outbreaks, some of the cases who consumed contaminated
food or water passed the infection directly to others. Although a majority of children infected with E. coli 0157:H7 shed these bacteria in
their feces for only a few days, in more seriously ill children, cells of E. coli 0157:H7 may be shed for 20 - 30 days or longer. VTEC bacteria
may be present in stool samples even after children become asymptomatic [38].

Contaminated food: Beef, lamb, and mutton can be contaminated during slaughter and processing by exposure to feces or hides contain-
ing E. coli 0157:H7. In a recent study in the Midwest, more than 45% of over 330 carcasses tested during July-August contained detectable
levels of E. coli 0157:H7 [39]. Milk from dairy cows, sheep, and goats may be contaminated with E. coli and other bacteria from the envi-

ronment. Proper pasteurization will kill these bacteria. Outbreaks of E. coli 0157:H7 due to contaminated dairy products are usually as-
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sociated with unpasteurized milk but there have been some cases of post-pasteurization contamination. Foods can also be contaminated
with E. coli 0157:H7 by cross-contamination during food preparation and by infected workers who do not practice good hygiene. Several
restaurant outbreaks in Oregon and Washington in 1993 were associated with a variety of items from the salad bar but not with steak. All
the restaurants obtained their beef from the same source, and it was the practice to trim, macerates, and marinate the beef in the same
kitchens used for preparation of fruits and vegetables for the salad bar. It appeared that the beef itself was cooked well enough to destroy

E. coli 0157:H7 but that some raw beef was the source of contamination [40].

Contaminated water: Water used for drinking or recreation has been reported as the vehicle of infection for 49 outbreaks: 6 outbreaks
associated with water parks and pools, 18 with lakes, springs, canals, and streams, 10 with well water, 12 with “drinking water,” and 3
with tap water. Fecal material from ruminant animals, domestic and/or wild, is the probable source of E. coli 0157:H7 in lakes, streams,

and wells and for some “drinking water” outbreaks. Drinking water from unchlorinated source was implicated in a large outbreak [41].

Conclusions

Escherichia coli 0157: H7, is a rod shaped, motile, non-spore forming, Gram negative bacterium, which has emerged as an important
zoonotic pathogen of global importance. The organism is common commensal inhabitant of the gastrointestinal tract of mammals and
birds. It is an adaptable organism that can persist for extended periods outside of a host in water, soil or on plants. Fecal materials may
contaminate meat during slaughter, may enter lakes or drinking water sources by action of rain or wind, and may be deposited on fruits
and vegetables inadvertently or by use of manure for fertilization. In addition, some animals may transport these bacteria from a fecal
source to drinking water or foods. It is emphasized that all food processing enterprises should adopt good hygienic practice and hazard
analysis and critical control in order to provide safe food to the consumers. This will certainly mitigate the food poisoning caused by vari-

ous pathogens, including E. coli 0157:H7.
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