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Introduction

1-INTRODUCTION

Diarrhoea is a clinical entity causes serious economic losses as it may lead to high
mortality, weight loss or even late growth in different animals and even in human. It is
caused by a combination of many risk factors (Bastawerous et al., 2001, El-Ged et al.,
1994).

Diarrhoea can be attributed to infection with a single agent (in very young or stressed
animals) or more commonly to multiple agents. Its severity depends partially on non-
infective contributing factors and on the nature of involved organism (Tzipori, 1981).
Several bacterial species may be involved in diarrhoea and losses of neonatal lambs.

The most important is being certain strains of Escherichia coli that possess virulent
factors as well as and also other members of Enterobacteriaceae. These pathogens are
responsible for great mortality and various morbidity changes and at the same time
constitute a hazard to public health (Orden et al., 2000).

In Egypt, diarthoea continues to be the first cause of mortality , which ranged
between 27.4 % to 55.5 % of the total deaths in young calves (Ahmed, 1980).

E. coli was the main cause of diarrhoea affecting newly born calves younger than
one week (Jayppa et al., 1984). Moreover, E. coli was the most important organism
incriminated as the causative agents of diarrhoea in preweaned calves (Asma et al., 1996).

Higgns et al. (2005) found that diarrheogenic Escherichia coli, which include the
enteropathogenic E. coli and the enterohaemorrhagic E. coli are a significant cause of
diarrhoea | disease among infants and children in both developing and developed areas.

There were four major categories of diarrhoeagenic E. coli, namely: entertoxigenic
E. coli_ (ETEC), enteroinvasive E. coli (EIEC), enteropathogenic E. coli (EPEC) and
enterohaemorrhagic E. coli (EHEC). These categories of E. coli differ in their
epidemiology and pathogenesis and their O : H serotypes (Levin, 1987).

ETEC was well recognized as an important cause of neonatal diarrhoea among
calves (Moon et al., 1978; Zeman et al, 1989 and Quinn et al., 1994). Also, ETEC
isolated from calves was known to possess K99 (F5) adhesion antigen and to produce
stable toxin (ST) but not labile toxin (4cres, 1985; Mainil et al., 1986; Holland, 1990 and
Wary et al., 1993).

Mellmann et al. (2005) reported that Enterohaemorrahagic Escherichia coli (EHEC)
cause most cases of the haemolytic uraemic syndrome (HUS) worldwide.

Meat products may be contaminated with E. coli from food handlers, utensils, air,
soil and water as well as inadequate hygienic circumstance during manufacturing, packing
and marketing of these products (Frazier and Westhoff, 1978).

E. coli biotype 1 was detected at all stages of meat handling and recognized as an
indicator of direct or indirect fecal contamination of meat (Stiles and Lai-King, 1981).

Many researchers concluded that EPEC isolated from different meat products was
incriminated in different diarrhoea and gastrointestinal outbreaks in adult human (Marier
et al., 1973 and Edelman and Levine, 1983).

Shiga toxin-producing Escherichia coli (STEC), especially of serotype O157 : H7 is
considered one of the most important emergent zoonotic food borne pathogens,
constituting a world-wide public health problem either in the form of individual cases of
infection or outbreaks (Leclercq et al., 2001).

STEC infection in man has been associated with consumption of foods of animal
origin especially undercooked beef or raw milk including cow's, goat's and ewe's milk
(Little and DeLouvois , 1999; Rubin et al., 1999 and Stephen and Kuhn, 1999).
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Epidemiological investigators revealed that different species of animals may act as a
reservoir of E, coli O157 : H7 (Nelson et al., 1998). E. coli O157 : H7 was a dominant
VTEC serotype in many parts of the world (Karamali, 1989). In addition, Escherichia coli
O157 : H7 was isolated from faeces of young cattle in dairy farms associated with two
cases of haemolytic uraemic syndrome (HUS) (Wells et al., 1991).

Polymerase chain reaction (PCR) technique has the advantage that it is readily
applicable to large number of isolates, in contrast to classic methods such as agglutination,
infant mouse, legated swine intestine and cell culture assays (Rodriguez, 1997).

PCR is a valuable and sensitive method for determining the virulence factors of E.
coli_strains and seemed to give good results in epidemiological investigation of
diarrheogenic E. coli (Osek et al., 1999).

The aim of this study was:-

The objective of this study was to determine the prevalence rate and virulence
character associated with E. coli isolates through:-

1-Isolation of E. coli from animals, human and foods.

2-Detection of Shiga toxin producing E. coli by PCR.
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2- REVIEW OF LITERATURE

2-1- Pathogenicity of E. coli:

Smith and Lingood (1972) reported that enterotoxin produced by calf and lamb
enterotoxigenic Escherichia coli (ETEC) strains was plasmid controlled. They also found
that this plasmid was transmissible. They studied the pathogenicity of ETEC originating
from calves and lambs by calf gut loop system. They found that calves and lambs were
only susceptible to heat stable enterotoxins (STS) but not to heat labile enterotoxins (LTS)
produced by E. coli of porcine origin. They found that enterotoxins produced by lamb
enteropathogenic E. coli strains were plasmid controlled. They also found that common K
antigen (K99) was controlled by transmissible plasmid and the adhesion antigen (K99) was
very important in the pathogenesis of E. coli diarrhoea among lambs. ETEC isolated from
diarrhoeic lambs produced only ST. .

Jensen and Swift (1982) cited that colibacillosis was characterized by gastroenteritis
or septicemia. The disease was caused by specific strains of E. coli and colibacillosis of
lambs occurred among flock lambs where crowding and unsanitation prevailed. They
reported that all breeds and sexes of lambs were susceptible to the disease but lambs of 2 —
3 days old more commonly developed the enteric form. The disease was widely spread and
may develop during season, but the incidence was high among lambs born during winter
and early spring. E. coli of serotype O78 : K80 was a usual cause of colibacillosis among
lambs. Morbidity was high and the mortality rate varied from 15 — 75 % in affected
animals.

Karamali et al. (1983) stated that EHEC is enteropathogen which is neither invasive
nor enterotoxigenic . It was mentioned that EHEC O157 : H7 strain had emerged as an
enteric pathogen of public health importance in Canada and the United States . Multiple
reports of the infections were in the form of outbreaks of hemorrhagic colitis, haemolytic
uraemic syndrome and diarrhoea in nursing Dames, day core centers and schools.

Tzipori et al. (1983) cited that rotavirus and enterotoxigenic E. coli were capable of
inducing diarrhoea among lambs. They found that dual infections tended to lengthen the
period of age of susceptibility and increased the severity of gastroenteritis.

Cavalieri et al. (1984) showed that the virulence of Escherichia coli was
multifactorial and certain properties were associated primarily with virulent strains, one of
these was the ability to produce a haemolysin. By far, most E. coli in the intestine do not
have this capability, meanwhile there was a high percentage of extra intestinal isolates
producing haemolysin and therefore it has been proposed to be a virulence factor.

Bohach and Snyder (1985) reported that E. coli o-haemolysin was a protein and
lysis erythrocytes from several species of animals in vitro the a-haemolysin was believed
to be a virulence factor.

Borczyk et al. (1987) declared that dairy cattle had been identified as a reservoir of
E. coli 0157 : H7. The organism was isolated on two occasions from the faeces of young
animals of herds associated with cases of haemolytic uraemic syndrome in children
following consumption of raw milk.

Doyle and Shoeni (1987) isolated E. coli 0157 : H7 from unpasteurized milk
associated with outbreaks of haemolytic colitis or haemolytic uraemic syndrome (HUSO in
humans. The milk sample was taken from the bulk tank of a farm from which E. coli 0157
: H7 had been isolated from the faeces of heifers.

Niazi and Refai (1988) cited that strains of enterotoxigenic E. coli are known to
produce heat labile enterotoxins (LT) that are antigenic and similar to Cholera enterotoxin
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and/or heat stable enterotoxin (ST) that are of small molecular weight and are non
antigenic.

Doram (1988) demonstrated the danger of food poisoning from E. coli serotype
0157 : H7 due to many reports of different outbreaks. One outbreak of haemorrahagic
diarrhoea was rgported in Wisconsin during which 52 persons, attended abuffet, were
affected. A previous outbreak of E. coli 0157 : H7 poisoning was traced to under cooked
meat and reports of diarrhoea were attributed to consumption of unpasteurized milk, from
which E. coli O157 : H7 was isolated. Unfortunately, the serotype was also isolated from
beef pork and lamb meat.

Zeman et al. (1989) cited that ETEC was one of the three principle causes of calf
scour, occurring most often during the first week of life. The disease can occur in calves up
to three-weeks old, but after one week, it is usually associated with other enteric infections
such as rotavirus or Coronavirus. They added that ETEC was the most important
pathogenic type involved in neonatal calf scours and should not be confused with other less
common types of E. coli. The pathogenicity of ETEC depends on two main virulence
factors, K99 (F5) and heat stable enterotoxin (STa). STa binds to receptors on villose
obsorptive cells, which induces hypersecretion resulting losses of electrolytes, bicarbonate
and fluid. Regarding the morbidity of ETEC infection among calves, they showed that it
varies greatly from 10 — 75 % but usually near 30 % with mortality rates varying from 5 —
25 %. None ETEC intestinal pathogens have been identified as enterohaemorrhagic E. coli
(EHEC) based in part on their ability to produce verotoxins.

Holland (1990) stated that bacteria can mediate diarrhoea by means of , i. invading
the intestinal mucosa and eliciting an inflammatory response that mediate hypersecretion
through prostaglandin and other products of inflammation, and ii. Destroying villous
absorptive epithelial cells and thus causing amalabsorptive diarrhoea. He added that ETEC,
EPEC and EHEC were the diarrhoeagenic types of E. coli occurring in calves and lambs ,
but ETEC was recognized as the important atielogical agent of diarrhoea. These organisms
should not be confused with rare EPEC and EHEC that cause the less common diaerrhoeal
syndrome. Also, ETEC must have specific virulence factors to induce diarrhoea among
calves and lambs.

Two of the most prominent factors are (i.) expression of fimbrial antigen especially
K99 that enables the bacterium to attach to intestinal cells and (ii) elaboration of STa
which influences intestinal secretion of fluid through increased cyclic GMP, in addition ,
he stated that ETEC isolated from calves and lambs was limited to a few serotypes or
serogroups especially 08, 09 ad O101.

Janke et al. (1990) described a form of E. coli infection in 60 calves from 59
farming operations. E. coli that was responsible for that infection principally colonized the
colon, inducing a destructive lesion and described as attaching and effacing lesions. They
observed haemorrahagic enterocolitis or blood in the faces of 46 % of calves from farms.
The average age of affected calves was 11.8 days . 44 (73.3 %) of calves were infected
with other enteropathogenic including cryptosporidia, rotavirus, coronavirus, bovine viral
diarrhoea virus, coccidian and ETEC., and later was isolated from 6 (10 %) calves.
Verocytotoxin producing E. coli was recovered from 31 out of 46 calves, 17 of them
produced high toxin titer (320 to 1640) and the most predominant serotype was O111 : NM
— as it accounted for 53 % of the isolates. Meanwhile, O157 : NM was not identified. They
added that infection with attaching and effacing E. coli should be considered in young
calves with haemorrhagic colitis or when blood is observed in the faeces.
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Montenegro et al. (1990) reported that Verotoxin-producing E. coli (VTEC), was the
causative agent of haemorrhagic colitis, haemorrhagic uraemic syndrome and
thrombocytopenic purpura in human.

Booth and Rowe (1993) stated that E. coli 0157 : H7 infections in human may be
acquired via contact with infected animals, infected humans and consumption of
contaminated food or water. They also reported a case of laboratory acquired infection in a
technican.

Duhamel et al. (1992) described the incidence of naturally occurring enteric
colibacillosis produced by enterohaemorrhagic ‘Shiga-like toxin I producing E. coli
(EHEC) caused severe fatal diarrhoea in a 2 months old goat.

Quinn et al. (1994) cited that E. coli , Salmonella Sp., Clostridium perfringenes and
rotavirus were implicated as casuses of diarrhoea among lambs. Colibacillosis was most
commonly seen in neonatal lambs in crowding lambs sheds and characterized by acute
diarrhoea , septicemia and sudden death may occur.

Wray et al. (1993) mentioned that the main clinical signs associated with E. coli
infection in calves were mainly limited to intestine causing enteric colibacillosis or
neonatal diarrhoea or may be manifested as septicaemia (Colisepticemia or systemic
colibacillosis) or toxaemia (Colibacillary toxemia). The diarthoea developed within the
first few days of birth as profuse watery diarrhoea , white or yellowish and rancid, the
rancid faecal material accumulated in the hind limb of animal, acidosis, dehydration and
death occurred within few days and in all mild cases, the animal recovered spontaneously.

Radostits et al. (1994) mentioned that entéric colibacillosis occurs in colostrums
deprived animals and is caused by colonization and proliferation of enteropathogenic E.
coli_which produces enterotoxin and causes varying degrees of diarrhoea , acidosis and
dehydration. While single infection occurs commonly , multiple infections with
enteropathogenic E. coli and viruses and other agents are more common. They added that
the major virulence factors attributing to ETEC in calves are the K99 aheshion antigen and
the heat stable enterotoxin (ST). Some diarrhoeic calves may be infected with VTEC. Also,
attaching and effacing E. coli of serotype O111, O5 and 026 were found with increased
frequency. These strains produce verotoxin and a characteristic attaching and effacing
lesions. Diarthoea and dysentery may be due to haemorrhagic colitis in calves of 2 - 5
weeks old.

Litalien et al. (1999) cited that the exact mechanism for the syndrome (HUS),
however, remains speculative. Endothelial injury was considered the primary pathogenic
event in diarrhoea associated US. Moreover, an acute inflammatory response in STEC
infection including leukocytes and inflammatory mediators was also suggested to play an
important role in the pathogenesis of STEC induced HUS by enhancing the effect of Shiga
toxins produced by the organisms. )

Chapman (2000) reported that cattle faeces are an important source of E. coli O157 :
H7 in the environment and contact with contaminated faeces a risk to human.

Jansson et al. (2001) reported that in 1997, a Swedish dairy farm was implicated in
human case of verotoxigenic E. coli (VTEC) infection. They found E. coli O157 : H7 in
faecal sample from the human cases and in faecal samples from calves kept on pastures
and calves kept in doors during the summar.

Karpman et al. (2001) mentioned that Shiga-toxin producing E. coli is associated
with wide spectrum of clinical manifestations including non-specific diarrhoea |,
haemorrhagic colitis and life threating haemolytic uraemic syndrome (HUS) which leads to
acute renal failure in children and thrombocytopenic purpura. All of which are related to
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adherence of the pathogen to intestinal tract lining followed by production of one or more
verotoxins which are implicated in vascular endothelial damage observed in haemorrahgic
colitis and HUS patients. Shigatoxins STX have been specifically implicated as a causal
factor for HUS because cases with HUS were found to be associated with STX-producing
strains, the toxin has been identified in the kidney of patients with the syndrome; and the
toxin was found to be cytotoxic for renal endothelial and epithelial cells.

Stephan et al. (2004) cited that enteropathgenic Escherichia coli (EEC) mainly
caused infantile diarrhoea , represented one of at least six different categories of diarrhoea
genic E. coli with corresponding distinct pathogenic schems.

The mechanism of EPEC pathogenesis is based on the ability to introduce the
attaching and effacing (A/E) lesions and intimate adherence of bacteria to the intestinal
epithelium,. Cattle seemed to be a reservoir of 0157 : H45 EPEC strains which are
described in association with human diseases. Therefore, these strains appear to play a role
as foodborn pathogens and has to be considered and evaluated in view of food safety
aspects.

Karmali  (2004) mentioned that E. coli O157 : H7 is the prototypic
enterohaemorrhagic E. coli (EHEC) which produces potent cytotoxins known as Shiga
toxins (SLT) or Shiga toxins (STX). Shiga toxins are translocated from the bowel to the
circulatory system and transported by leucocytes to capillary endothelial cells in renal
glomeruli and other organs.

Brooks et al. (2005) cited that Shiga-toxin producing Escherichia coli (STEC) 0157
: H7 is a well recognized cause of bloody diarrhoea and haemolytic uraemic syndrome
(US), non 0157 : STEC infections were most frequent during the summer and among
young persons (median age, 12 years, interquartile range, 3 ~ 37 years). STX (2) was
strongly associated with an increased risk of HUS, and eae was strongly associated with an
increased risk of bloody diarrhoea . Non O157 SEC caused severe illness that is
comparable to the illness caused by STEC O157. Strains that produced Shiga toxin2 are
much likely to cause HUS than are those that produce Shiga toxin I aone.

2-2.Incidence of Escherichia coli:-

2-2.I-Incidence of Escherichia coli in animals:-

Khera and Dhanda (1963) found that out of 67 calves dead with pure systemic
infections, 35 were E. coli infections.

Mayer et al. (1964) reported an annual losses of 10 % of the calves due to E. coli
infections.

Yalcin et al. (1969) isolated 1190 bacterial strains from calve that died from
diarrhoea and septicaemia, 58.5% of these strains were pure culture of E. coli, 8.7 % were
colostridia and 57.5 % were mixed cultures of the two organisms.

Amrousi et al. (1972) isolated E. coli in an incidence of 30% from calves of 4 and 30
days old suffering from diarrhoea .

Glantz, et al. (1972) isolated a particular strain of E. coli from 11 diarrhoeic calves
of 5 — 10 days old.

Singh and Singh (1972) isolated E. coli in an incidence of 18.3% from calves
showing severe gastroenteritis.

Alikaer and Zeroza (1973) isolated 44 strains of E. coli which belonged
serologically to seven groups from diarrhoeic dead calves.
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Oxender et al. (1973) revealed that calf mortality due to E. coli was about 17.7%
between birth and 60 days of age. Deaths between 6 months up to 9 months reached 8.5%.
Mortality ranged from 16.1% for herds less than 60 cows to 34.9% for herds of more than
200 cows.

Prohoszka (1973) studied factors predisposing newborn calves to mass outbreaks of
E. coli enteritis. He found that entry of E. coli into the general circulation and intestinal
organs occurred through intestinal epithelium.

Speicher and Hepp (1973) showed that the annual calf mortality due to E. coli
averaged 13.5%. Winter and Summer death losses were 17.1% and 10.3% respectively.
Mortality increased as herd size increased from 9.7% for herds of less than 25 cows to
16.6% for herds of more than 85 cows.

Boyd et al. (1974) survied the incidence of neonatal diarrhoea in calves during four
consecutive Winters due to E. coli. The mortality from neonatal diarrhoea due to E. coli
was 12.0%.

Damodaran and Sundararaj (1974) examined bacteriologically 2835 calf deaths
with intestinal disorders. E. coli_caused 29.9% of such deathes. E. coli was seen in the
intestinal contents of 45.2% of dead calves.

Ranatunga (1974) recorded that 850 (15.6%) of calves died before 6 months of age
was due to E. coli infection. The overall postnatal mortality with Colibacillosis was higher
in males (17.21%) than in females (15.21%). E. coli mortality was 4.5% up to one month,
3.5% between 1 and 2 months, 2.9% between 2 and 3 months, 1.4% between 4 and 5
months and 1.8% between 5 and 6 months of age.

Fwasher and Martinez (1975) noticed that from 11 out of 26 calves studied,
diarrhoeic E. coli was the predominant organism isolated from faecal swabs.

Fwasher and Martinez (1975) added that E. coli was isolated from 5 dieing
diarrhoeic calves and 3 surviving diarrhoeic calves.

Farid et al. (1976) isolated E. coli serogroups O117, O115, 035, 0137, 0101, O9,
08, 015, 026, 0119, 086, 0111, 0126 and O125from buffalo and Friesian calf faecal
samples from farms with problems of enteritis in Egypt.

Sivaswamy and Gyles (1976) examined 300 strains of E. coli to determine the
prevalence of enterotoxigenicity among E. coli isolated from faces of scouring and normal
calves. They found that 24.5 % of E. coli. isolated from scouring calves were
enterotoxigenic and only 1 % of those isolated from normal calves were enterotoxigenic.
E. coli of bovine origin produced an enterotoxin that resembles the ST rather than LT form
of enterotoxin produced typical pig ETEC strain.

Al-Khayyat et al. (1977) reported that out of two hindered newlyborn calves, one
hundred were suffered from diarrhoea. Bacteriological examination revealed that E. coli
was isolated with incidence of 68 %.

Isaacson et al. (1978) isolated E. coli strains at the rate of 53 % from from 1 — 17
days old calves with diarrhoea , as well as 15 % from calves without diarrhoea .

Farid et al. (1979) isolated 276 E. coli strains from 316 fecal samples collected from
newly born-apparently healthy buffalo-calves at the rate of 87.3 %.
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Svastova (1980) isolated 2112 E. coli strains from 1182 calves suffering from
enteritis and found that 569 strain were classified into 11 antigenic groups (015, 0139,
0141, 08,0197, 0101, 02, 0147, O78 and O115).

Talavera coronel (1981) recovered 33 strains of E. coli belonging to O-groups 45, ,
18,3, 21 and 149.

Valente et al. (1982) found that out of 137 E. coli isolates recovered from calves
with diarrhoea 28 (20 %) were 078, 21 (15 %) were O15, 21 (15 %) were O8 and 20
(14.5 %) were O101.

Tripathi and Soni (1983) isolated 33 strains of E. coli from 50 diarrhoeic newlyborn
calves. They belong to groups O11, O15, 055, 040, 021 and 026.

Jayappa et al. (1984) revealed that E, coli was the main cause of diarrhoea affecting
newly born calves younger than one week.

Hall et al. (1985) recovered E. coli from cases of dystentry syndromes which
occurred among calves of 1 to 12 days old.

Krogh et al. (1985) Stated that there were mixed infection occur associated with
calves diarrhoea when 191 cases were examined. They found that enterotoxigenic strain of
E. coli (ETEC) was isolated from 4 cases and septicemic E. coli from 2 cases.

Adetosoye (1986) recovered 17 strains of E. coli from diarthoeic calves belonging to
O-groups 26, 15 and 17.

El Gannam and Sidorv (1986) reported that among 44 E. coli strains isolated from
calves, 34 (77.3 %) were haemolytic.

Zajicek et al. (1986) recorded Simultaneous isolation of E. coli and Cryptosporidum
in 11.5% of calves with catarrhal haemorrhagic enteritis aged 2 — 30 days suffering from
digestive disturbances. ’

Reynolds et al. (1986) examined fecal samples from diarrhoeic calves. They found
that enteropathogenic E. coli detected in 9 of 310 calves (3 %).

Walter et al. (1986) isolated enteropathogenic E. coli at a percentage of 41 % from
randomaly selected Holstein dairy farm in South Western Ontaro.

Morris et al. (1987) mentioned that E. coli could be isolated from calves at a
percentage of 12.1 % . They reported hat 20 calves of 46 diarrhoeic calves suffered from
mixed infection with E. coli and Salmonella.

Kovaler et al. (1987) found that eneropathogenic strains of E. coli isolated from
diarrhoeic calves were belonged to serovars 0119,.026 ad O127.

Oliveir et al. (1989) collected fecal samples from 1720 healthy and diarrhoeic
buffalo calves up to 4 months old. They found that E. coli was isolated from 95.4 %

Bulte et al. (1990) were able to identify 80 verotoxin producing E. coli strains out of
2100 tested strains using a specific gene proble. The tested E. coli (2100) strains were
isolated from faeces of cattle and pigs. E. coli O157 : H7 strain was predominant among
the verotoxic strains in addition to the serotype 022 : H8, 082 : H8 and other strains
belonging to the O. groups 39, 91, 113 and 126.

Dorn and Angrick (1991) investigated E. coli 0157 : H7 strains from different
sources using different verotoxin DNA specific probes. The obtained results indicated that
genetic variations are existing among different strains of E. coli 0157 : H7 and there was
no similarity between strains of the same sources. However, some strains of bovine origin
hybridized in a manner similar to strains of human origin.
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Uysal et al. (1992) studied 74 isolates of E. coli from cases of calf diarthoea . They
found that the commenest somatic serotypes were 0141 (14 %) , O114 (11 %), 0101 (9.5
%) and 073 (9.5 %). :

Wolk et al. (1992) found that E. coli strains isolated from 60 sick calves with
diarthoea were belonged to 0 serogroups 101,9, 8 , 20 and 56.

Viring et al. (1993) stated that E. coli could be isolated from diarrhoeic fecal
samples of calves at a percentage of 11.5 %.

Manaa et al. (1993) cartied out an investigation on 40 diarrhoeic and 20 clinically
healthy calves. They isolated E. coli with a percentage of 80 %.

Mahmoud (1993) isolated enteropathogenic E. coli EPEC from 25 % of diarrhoeic
calves.

Caprioli et al. (1993) examined faecal samples from 153 veal calves and 18 dairy
cows in north Italy for the prevalence of verotoxin producing E. coli. They found that 8
isolates out of 71 (4.6 %) from healthy cows and calves were positive for VTEC and 5 (7.7
%) isolates from diarrhoeic calves were positive for VT. All the isolates from diarrhoeic
calves produced VT and all of these isolates were not belonging to serotype O157 : H7.

Radostitis et al. (1994) stated that ETEC was isolated from the faeces of
approximately 35 % of the diarrhoeic lambs. They cited that the most prevalent causes of
diarrthoea among newborn lambs and goat kids were ETEC, clostridium perfringenes types
B and D and salmonella species.

Chapman et al. (1994) isolated 84 (8.2 %) strains of E. coli 0157 out of 1024 rectal
swabs taken from dairy cattle over a 4 month period.

Garber et al. (1995) reported that E. coli 0157 : H7 was isolated from 31 out of 965
dairy calves in 64 farms. Sample prevalence of E. coli 0157 : H7 serotype was 1.4 % in
calves less than 8 week-old and 4.8 % in calves of the age 8 weeks or older. Calves were
three times more likely to shed E. coli 0157 : H7 after than before weaning.

Mona (1995) isolated E. coli with 33.33% from 105 fecal samples collected from
diarthoeic buffalo-calves. The most common serotypes were 055 : BS (24 %) 026 : B6
(18 %), 086 : B7 (12 %), O119 : B 14 (10 %) , O111 : B4 (8 %), 0 125: B 15 6 %),
0128 : B12 (6 %) and 0127 : B8 (4 %) in addition to 3 (6 %) untypable strains of E. coli.

Shoning and Sagartz (1995) found that enteritis was responsible for mortality of
5.11% of 8 — 28 days old lamb. E. coli was the only aetiological agent found in lambs of
this age that died from enteric disease.

Steiner et al. (1997) carried-out bacteriological examination on fecal and blood
samples collected from diarrhoeic and died calves. They isolated E. coli at a percentage of
42 % from fecal samples.

De La Funte et al. (1998) examined 218 fecal samples collected from diarroeic
calves calves at age of 1 — 30 days old. They could isolate E. coli at a percentage of 11.9 %

Perez et al. (1998) carried out a study on 194 faecal samples from calves with
clinical signs of diarrhoea and 186 samples from calves withous diarrhoea for the presence
of bacteria. E. coli were detected in 94% of all samples.

Garcia et al. (2000) found that the percentage of enteropathogenic bacteria was
16.7% for E. coli. :

Samer (2001) revealed that only 4.91 % (9/140) of E. coli isolates from diarrhoeic
animals were a-haemolysin producing E. coli. -

Haggag and Khaliel (2002) examined bacteriologically 104 fecal samples from
diarrhoeic calves. They isolated E. coli at a percentage of 82 %.
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Entsar (2004) cited that E. coli was the most predominant bacterial pathogen
associated with calf diarrhoea . E. coli could be isolated from faecal samples of examined
calves at a percentage of 81.25 %. The isolation rates of E. coli from fecal samples of
examined calves in relation to age were 86.25 % (1 - 30 days old), 72.5 % (31 - 60 days
old) and 80 % (61 — 90 days old).

Gaber (2004) found that 10.2 % (5 / 49) of E. coli isolates from calves were a-
haemolytic. ’

2.2.2.Incidence of E. coli in foods:

Mello and Amaral (1940) examined 30 samples of market cheese made from raw
milk. 75.56 % of isolated microorganisms were identified as Escherichia coli.

Manzello and Esterez (1965) could isolate E. coli (O111 : B4) from 17 out of 250
samples of raw milk.

Hall et al. (1967) could isolate E. coli, Klebsiella aerogenes and intermediate types
from examined samples of cheese.

Moursy and Nasr (1964) isolated E. coli by 95 % from cheese. )

Maida et al. (1970) cited that incidence of E. coli isolation constituted 11.2 % from
raw milk.

Singh et al. (1970) reported that incidence of enteropathogenic E. coli was 19 % in
raw milk, and 16 % in market milk samples collected from a local market.

June et al. (1953) mentioned that certain serotypes of Escherichia coli may give rise
to outbreaks of meat borne gastroenteritis for some consumers,

Floyd and Blakmore (1954) isolated human enteric pathogen enteropathogenic
Escherichia coli (EPEC) from 7 (2.8 %) out of the 250 examined meat samples which
were collected from Cairo shops.

Freeman (1960) reported that Escherichia coli and Coliforms are indicators for the
sanitary quality of foods. As the presence of large numbers of these organisms indicates
sanitary neglected measures during preparation of meat leading to spoilage loss of quality
or danger to health.

Thomson et al. (1961) cited that certain Escherichia coli are incriminated in cases of
food poisoning and gasterointestinal disorders among consumers, as well as in severe
diarrhoea .

Roushdy (1971) found that the incidence of Escherichia coli was 24 % from
examined minced meat samples.

Duitschaever et al. (1973) detected Escherichia coli in 39.8 % of exmined samples
of various types of raw refrigerated ground beef meat.

Miltere et al. (1973) isolated E. coli was by incidence rate of 25 % from milk.

Bogdanowicz and Nocklewwicz (1973) examined bacteriologically 240 samples of
raw milk taken during one year from collection tank and found that the percentage of E.
€oli 98.34 %. Pathogenic types O111 : B4 and 026 : B6 could be identified.

Deucn et al. (1974) isolated 18 E. coli strains from raw milk samples, 7 out of which
could be serologically typed s 09 : K9.

Nenkov (1974) could isolated enteropathogenic E. coli belonging to 10 serotypes)
from 4 out 123 samples of milk examined. He isolated Enteropathogenic E. coli from 2
samples out of 18 samples of fresh cheese.

Psassis et al. (1974) found that during the examination of 251 food samples
including 99 cheese samples, 157 were found to be contaminated with E. coli.
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Singh and Ranganathan (1974) cited that the predominant serotypes of E. coli
isolated from milk were 055 : BS , 0126 : B 16, 026 : B6 and 0127 : B8. They reported
that 2 out of 15 of examined cheese samples were contaminated with E. coli.

Fantasia et al. (1975) reported that about 10 % of cheese associated with diarrhoeal
disease contained enteropthogenic strains of E. coli.

Moustafa et al. (1975) examined bacteriologically 64 milk samples, and found that
E. coli could be isolated from 21 % of examined samples.

El-Bassiony (1977) examined 100 smples of fresh kariesh cheese. He isolated E. coli
by incidence rate of 67 %.

Foster et al. (1977) examined 150 samples of ground beef. The most common
isolated micro-organisms were Escherichia coli, Klebsiella species and enterobacter
species.

Singh and Ranganathan (1977) found that 30 out of 129 samples of raw milk
containing 10 enteropathogenic Escherichia coli.

Adel (1978) isolated E. coli by incidence rate of 36 % from raw milk.

Moustafa (1978) isolated E. coli from milk by incidence rate of 70 %, 70 % and
73.33% respectively from street vendors, dairy shops and dairy farm.

Moustafa (1978) examined bacteriologically milk samples collected from dairy
farms in Assuit province, E. coli existed in 73.33 % of examined samples.

Saudi (1978) isolated E. coli by incidence rate of 36 % from raw milk.

Frazier (1979) cited that E. coli may also be the causal organisms in appendicular
abcess, peritonitis and cholecystitis.

Mohamed (1979) isolated E. coli by incidence rate of 34.27 % from cheese.

Shelaih (1979) isolated 34.92 % E. coli from kariesh cheese samples.

Pandey and Mandel (1980) mentioned that E. coli was found in 10 % out of 40
samples of raw milk.

Ahmed (1980) examined Kariesh cheese for the presence of E. coli and
Enteropathogenic E. coli (EEC). He isolated 48 strains of E. coli from examined cheese
samples, out of these strains 26 were found to be EEC.

Ergullu (1982) reported that E. coli was found in 10.8 % of examined milk samples.

Cook et al. (1983) isolated E. coli from 35 cheese samples.

Hassan (1983) isolated E. coli by incidence rate of 82.9 % from raw milk and 81 %
from cheese.

Nagah (1984) isolated E. coli by incidence rate of 24 % from raw milk and 22 %
from kariesh cheese. :

Youssef et al. (1984) isolated members of enteric pathogen from raw minced meat
samples collected from Assuit city markets. They isolated Enteropathogenic E. coli
(EPEC) by incidence of 10 %.

National Academy of Sciences (NAS) (1985) stated that improper cooking and
handling of raw meats in homes and food services establishment is one of the main reasons
for foodborne illness. Moreover, poor personnal hygiene, inadequate sanitation and
crowded living conditions are important factors in the spread of foodborne disease.

Darwish et al. (1986) reported that the incidence of Escherichia_coli in examined
samples of minced meat was 4 (20 %).

Emam (1986) isolated E. coli from milk by incidence rate of 70 % (milk from
market), 66.6 % (milk from dairy farm) and 75 % from kariesh cheese.
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Mousa and Yassien (1987) examined 150 samples from 30 carcass slaughtered in
abattoir. The highest isolates were proteus species (41.7 %) followed by Escherichia coli
(23 %).

Ahmed et al. (1988a) isolated E. coli from 80 % of examined kariesh cheese,

Ahmed et al. (1988b) examined 100 samples of Egyptian soft cheese for
enteropathogenic E. coli (EEC). E. coli existed in 84 % of kariesh cheese samples.

El-Mosslami et al. (1988) evaluated 100 beef samples collected from both markets
and butcher's shops. They found that incidence of E. coli was 28.9% and 41.8%
respectively. :

Niazi and Refai (1988) isolated Escherichia coli strains from 50 raw minced meat
samples collected from different markets and shops in Giza and Cairo cities. Escherichia
coli isolates were detected in 32 sdamples and identified as Escherichia coli biovr L.

Iman (1989) examined 25 samples from minced meat. He found that the incidence of
Escherichia coli was 84 % but the incidence of enteropathogenic Escherichia coli was 12
Y.

Amal (1990) isolated E. coli from kariesh cheese with incidence rate of 42.5 % (17
out of 40) and EEC with incidence rate of 94.1 % (16 out of 17).

Eman (1990) examined 25 samples from fresh minced meat. He found that incidence
of E. coli was 48 %. The isolated enteropathogenic E. coli serovar from minced meat were
0124 : K72 (2 strains), 044 : K74 (25 strain) and 0127 : K63 (one strain).

Faisal (1993) isolated Escherichia coli from 50 raw meat samples with incidence
rate 32 %. He cited that the incidence of Enteropathogenic Escherichia coli strains was 50
% of the isolated E. coli strains.

Zhao et al. (2001) isolated E. coli by incidence rate of 19 % from raw meat.

Gonzalez Garcia (2002) cited that EHEC was responsible for many outbreaks of
bloody diarrhoea caused by contaminated foods., The most important serogroups among
EHEC are 026, 0111 and O157, being 0157 : H7 the most relevant serotype in foodborne
outbreaks. The normal intestinal microflora of cattle was found to be the most relevant
reservoir of EHEC strains.

Gillespie et al. (2003) cited that 52 % of milk samples was the most commonly
reported vehicle of infection in milkborne outbreaks.

Mckee et al. (2003) cited that the incidence of VTEC was low in the dairy milk and
meat samples tested, and this finding may help to explain the low incidence of VTEC
reported.

O' Ferrall-Berndt (2003) cited that from 135 milk samples purchased from milk-
shops, 87 % were not fit for human consumption on the basis of the minimum standard
prescribed in the food stuffs, cosmetics and disinfectants. Escherichia coli was detected in
17% of milk-shop milk, 95 % of which originated from milk which was alkaline phosphate
positive.

Adwan and Adwan (2004) cited that the majority of STEC (Shiga toxigenic E. coli)
isolated from meat samples (70.5 %) harbored both Stx1 and Stx2 genes while the others
harbored either Stx1 or Stx2.

Hussein and Bollinger (2005) cited that large number of Shiga toxin-producing
Escherichia coli (STEC) strains caused major outbreaks and sporadic cases of human
illnesses, incluing mild diarrhoea |, bloody diarrhoea , haemorrhagic colitis and the life-
threating hemolytic uraemic syndrome. These illness have been traced to both 0157 and
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non 0157 STEC. In a large number of STEC-associated outbreaks, the infections were
attributed to consumption of ground beef or other beef products contamined with cattle
faeces. Thus, beef cattle are considered as reservoir of STEC and can pose significant
health risks to humans.

Hussein and Sakuma (2005) assessed the role of dairy cattle and their products in
human infections with shigatoxin-producing Escherichia coli (STEC). A large number of
STEC strains (e.g., members of the serogroups 026, 091, 0103, O111, 0118, 0145 and
0166) caused major outbreaks and sporadic cases of human illnesses. These illnesses
ranged from mild diarrhoea to the life-threating hemolytic uremic syndrome.

Hussein and Sakuma (2005) cited that STEC infection was attributed to
consumption of dairy products that were contaminated with animal faeces. Thus, dairy
cattle are considered reservoirs of STEC and can impose a significant health risk to
humans.

Caro et al. (2006) demonstrated that raw milk used in cheese making may be
sporadically contaminated with E. coli strains that are potentially pathogenic for humans.

2-2-3-Incidence of E. coli in human:-

Pain et al. (1988) isolated STEC from children with diarrhea with rate of 3.2 %.

Griffen and Tauxe (1991) cited that the attack rate of STEC infection among
children ranged from 0.1 % to 71 %.

Ramoter et al. (1995) isolated STEC from children with diarrhea with a rate of 0.6 %

Buteau et al. (2000) isolated STEC from children with diarrhea with rate of 12 %.

Loirat (2001) isolated STEC from children with diarrhea with rate of 85 %.

Asinobi et al. (2003) cited that the prevalence of bacteriuria in children with SCA
was 21.6 % compared with 15.8 % in the controls. Escherichia coli and Klebsiella species
were the predominant isolates from the urine, accounting for 64.9 % and 18.9 %,
respectively, of the isolates from the SCA group and 63 % and 22.2 %, respectively, in the
controls.

Aslan and Bouzari (2003) found that 0.7 % of the population were infected with
VTEC, however non of the isolates belonged to 0157 : H7 serotype. They also found that
children less than 6 years of age were at highest risk of infection with VTEC.

Savarino et al. (2003) cited that the incidence of enteropathogenic Escherichia coli
diarrhoea among Egyptian children was 1.5 episodes per child per year and accounted for
66 % of all first episodes of diarrhoea after birth. The incidence increased from 1.7
episodes per child per year in the first 6 months of life to 2.3 in the second 6 months and
declined thereafter.

Addy et al. (2004) cited that EPEC and cryptosporidium may be considered as
important diarrhoeagenic pathogens and it is hoped that provision of palatable water and
good sanitation may decrease diarrhoea s in infants caused by these agents. They cited that
Enteropathogenic E. coli was the most frequently detected pathogen by incidence rate of
14.8 % of the findings in the diarrhoea I group.

Blanco et al. (2004) detected STEC strains in 126 (2.5 %) of 5054 cases of children
with diarrhea, or other gastro-intestinal alterations.

Mercado et al. (2004) cited that highly virulent STEC strains are being shed by
diarrhoeic calves and from farms located in a high incidence area of human STEC
infection.
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Wenneras and Erling (2004) assessed the importance of enterotoxigenic
Escherichia coli (ETEC) as a diarrhoeal agent in developing countries. Two hundred and
eighty millions episodes of diarthoea due to ETEC were seen yearly among those aged
less than five years and close to 50 million children of this age group were symptomatic
carriers of ETEC. ETEC remains an important diarrhoeal pathogen among children in the
developing world.

Berkely et al. (2005) isolated E. coli by incidence of 10 % among children with 60 or
more days of age. :

Franzolin et al. (2005) reported the frequency of different diarrheogenic Escherichi
coli (DEC) categories isolated from children with acute endemic diarrhoea . E. coli isolates
were investigated by colony blot hybridization with genes porobes : eae, EAF, bFpA, Stx1,
Stx2, St-Th, St-IP, LT-I. LT-II, INV, and EAEC, as virulence markers to distinguish typical
and a typical EPEC, EHEC/STEC, ETEC, ETEC, and EAEC. Seven of the eight categories
of DEC were detected. The most frequently isolated was a typical EPEC (10.1 %) followed
by ETEC (7.5 %) and EAEC (4.2 %).

EHEC, STEC, EIEC and typical EPEC were each detected once. The strains of
ETEC, EAEC and a typical EPEC belonged to a wide variety of serotypes. The serotypes
of the other categories were 026 : H1l (EHEC), 021 : (STEC), 0142 : H34 (typical
EPEC), and O : H55 (EIEC).

Potgieter et al. (2005) cited that the frequency of isolation of E. coli was 70 %. The
frequent contamination of water and food samples has important implications for the health
of children from impove rished communities.

Qadri et al. (2005) cited that Enteropathogenic Escherichia coli (ETEC) that
produced heat-stable enterotoxin alone was most prevalent, and 78 % of strains had
colonization factors. ETEC cause epidemic diarrhoea .

Koehler et al. (2006) cited that previous studies of bacterial enteric infections
suggested a disproportionate disease burden for children younger than S years off age. The
incidence of Escherichia coli was 32.7 %. They cited that investigation of risk factors
specific to this age group, review , enhancement of current prevention and control
strategies for children younger than 5 years of age may reduce illness.

Sakuma et al. (2006) cited that the annual incidence of vetrotoxin-producing
Escherichia coli was 2.74 / 100.000 population ; its fluctuation over time and space was
associated with climate, socioeconomic, and population factors.

Vernacchio et al. (2006) cited that the most common micro-organisms identified in
healthy baseline stools were a typical enteropathogenic Escherichia coli (12.2 %0) and
enteroaggregative Escherichia coli (3.7 %). Each of these was no more common in
diarrhoea stools.

Wierzba et al. (2006) cited that ETEC-associated diarthoea in children was 14 %
from patients with diarrhoea . ETEC did not have any clinically distinct characteristics.

2-3-Polymerase chain reaction (PCR):

Saiki et al. (1985) described the first practical application of in vitro DNA
amplification, which become known as PCR. They used this technique for diagnosis of
Sickle ~ cell anemia by amplification of B-globin gene.
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Kwok et al. (1987) applied PCR technique for identification of microorganisms for
the first time. They used this technique for identification of human immunodeficiency
virus (H1V).

Sambrook et al. (1989) said that, in the PCR, two oligonucleotides are used as
primers for a series synthetic reactions that are catalyzed by a DNA polymerase. These
primers typically have different sequences and are complomentary two apposite strands of
the DNA sequence to be amplified. After heat mediated denaturation of the template DNA,
the primer binds to their respective sequence (annealing) on the template DNA and a DNA
polymerase synthesizes a complomentary strand in the 5° to 3’ (extension). Each round of
denaturation, annealing and extension is known as a cycle. Because the products of one
round of amplification serve as templates for the next, each successive cycle essentially
doubles the amount of the desired DNA products exponentialty.

Erlich et al. (1991) described PCR as an in-vitro amplification technique for
enzymatic synthesis of specific DNA sequences using two oligonucleotide primers that
hybridize to opposite strands and flank the region of interest in the target DNA. A
repetitive series of cycles involves: Template denaturation, primer annealing, and
extension of the annealed primers by thermostable DNA polymerase.

Lant; et al. (1994) showed the usefulness of the PCR for detection of micro-
organisms in food and other complex samples, however, was limited by the presence of
substances that inhibit DNA polymerase, bind magnesium, and / or denature DNA.
Sensitivity was decreased dramatically of the sample contains inhibitors; therefore,
extensive sample preparation and DNA extraction steps were usually required prior to the
PCR.

Olsvik et al. (1994) cited that the ability of PCR to amplify specific DNA reduces the
need for the large quantities of test DNA required for the hybridization assays. In theory
one copy of the target gene is sufficient for successful amplification.

Stone et al, (1994) developed a procedure to overcome the problems associated with
application of PCR tp clinical samples. The procedure included cultivation of faecal
samples seeded with known numbers of Salmornella organisms in pure culture and as little
as 300 Fg of purified chromosomal DNA. They also, found that Rappaport vassilidis and
tetrathionate broth were inhibitory to PCR, were is brain heart infusion and selenite-
Cystine broth were not. PCR was able to as few a 80 CFU of Salmonella organisms in
enriched culture of seeded faeces incubated for 2 hours. The sensitivity and specificity of
this assay were both 100 % compared with culture results. They added that the sensitivity
of detection of organisms in prepared faeces was approximately 10 folds lower than that in
pure culture.

Ibrahim (1995) examined 141 E. coli isolates from diarrhoeic and healthy calves and
their dams for virulence factors. By examining the isolates for SLT using Vero cell assay
and PCR technique . He found that 5 (2.5 %) of the isolates were SLT producing E. coli, 6
(4.25 %) of isolates were E. Hly producing E. coli and 4 (2.8%) showed a-Hly and no
isolates produce CNF. The 5 SLT producing E. coli tested by Vero cells were also positive
by PCR for SLT genes and non of them had LT1 or STa genes.

Schmidt et al. (1995) stated that PCR assay is more rapid, simple and highly
sensitive than cell cultures assay and colony hybridization for detection of
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enteroaggregative E. coli. They also added that this assay could be recommended as a
screening method in a clinical laboratory.

Rodriguez (1997) cited that PCR technique is widely used in veterinary research and
this technique is likely to have a strong impact in the epidemiology, treatment and
prevention of animal infectious diseases. The emergence of PCR, however, offers the
potential to improve the laboratory-based diagnosis of pathogens.

Franckel et al. (1998) cited that a multiplex PCR was developed to identify
enterotoxigenic attaching and effacing, and Shiga toxin-producing E. coli strains by
amplifying genes encoding K99 and full fimtiae, heat-stable enterotoxin a, intimin, and
Shiga toxins 1 and 2. This multiplex PCR was specific and sensitive. It will be useful for
identification of E. coli strains which cause diarrhoea in calves.

Fratamico and Strobaugh (1998) concluded that the the multiplex PCR was a
potentially powerful technique for rapid and sensitive co-detection of both pathogens in
foods and other types of samples.

Osek et al. (1999) reported that polymerase chain reaction (PCR) was a valuable and
sensitive method for determining the virulence factors of E. coli strains. PCR seemed to
give good results in epidemiological investigation of diarrheogenic E. coli especially
fimbrial and toxin (LT1, LT2, STa, STb, SLT1 and SLT2) genes.

Feng and Monday (2000) cited that PCR used now in large scale as a recent
techniques for detection of virulence factors in enterotoxigenic Escherichia coli serotypes
in meat and meat by products. )

McKee et al. (2003) cited that amultiplex polymerase chain reaction assay was also
used to detect the presence of VT1, VT2 and eae genes.

Muehlher et al. (2003) cited that 16.3 % of milk samples were PCR positive for
Shiga-toxin producing E. coli, 23.8 % positive for STEC isolated from tank milk.

Gaber (2004) cited that the PCR indicated SLT-II producing E. coli was 21.4 %
(3/14).

Glennan et al. (2004) cited that Real-time PCR assays, based on hybridization
probes and light cycler technology, were developed for VIT and VT2 genes.

Khan et al. (2005) cited that primary screening by PCR detected Stx1 and Stx2, the
common virulence genes of STEC, in 18.9 % of cow faeces, 32.4 % of calf stool samples,
21.6 % of farm floor swabs and 4.5 % raw milk samples.

Rey et al. (2005) determined the prevalence, serotypes and virulence genes of
Shiga-toxin producing E. coli (STEC) strains isolated from different dairy products with
the purpose of determining wether dairy products represent a potential source of STEC
pathogenic for humans. Samples obtained were examined for STEC using PCR methods.
STEC strains detected from 39 (10.8 %) milk, 2 (5 %) cheese. They confirmed that dairy
products important reservoir of STEC pathogenic for human.

Vidal et al. (2005) designed a multiplex PCR for the detection of all categories of
diarrhoea genic Escherichia coli. This method proved to be specific and rapid in detecting
virulence genes from Shigatoxin-producing (Stx 1), Stx (2), and eae), enteropathogenic
(eae and bfp), enterotoxigenic (StII and Lt), enteroinvasive (Vir F and ipaH), entero-
aggregative (aaFIl), and diffuse adherent (daaE) Escherichia coli in stool samples.
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3- MATERIAL AND METHODS

3.1.Material

3.1.1.Samples .

A total of 60 rectal swabs were collected from calves and lambs at different localities
of Kafr-Elsheikh Governorate. Also, 42 rectal swabs were collected from children (2 — 8
years old), and 112 samples were collected from different foods [60 raw milk, 33 Kariesh
cheese and 19 meat samples] as shown in Table (1).

The samples were collected, labeled and transported with minimum of delay in an ice
box (4 — 5 °C) to the laboratory of Department of Microbiology, Fac. of Vet. Med., Alex.
Univ. during the period from March to December 2005.

Table (1): Samples collected from animals, human , foods.

Samples No. of samples
1-Animals (Rectal swabs)

a-Calves . 30

b-Lambs 30
2-Foods

a-Raw milk : 60

b-Kariesh cheese 33

c-Frozen meat 19
3-Human (Rectal swabs) 42

3.1.2.Media for bacteriological examination:-

3.1.2.1.Media used for primary isolation:

1-Nutrient broth medium (Cruickshank et al., 1975):

It was used for incubation of samples before their inoculation on solid media.

2-MacConkey’s agar medium (Oxoid, 1987):

It was used as a selective medium for isolation of members of family
Enterobacteriaceae.

3-Blood agar medium (Oxoid, 1987):

It was prepared by adding 5 — 10% defibrinated sheep blood to blood agar base. This
medium was used to detect the haemolytic activity of bacteria.

3.1.2.2. Media used for characterization of the bacterial isolates:

1-1% peptone water broth (Cruickshank et al., 1975):

This medium was used for detection of indole production.

2-Glucose phosphate broth (Cruickshank et al., 1975):

It was used in methyl red and Voges-Proskauer (MR / VP) tests.

3-Simmon’s Citrate agar medium (Koneman et al., 1988):

This medium was used for citrate utilization test.

4-Stuart’s urea broth (Koneman et al., 1988):

It was used to detect urease activity of the isolated bacteria.

5-Semi-solid agar medium (Cruickshank et al., 1975):

This medium was used for detection of bacterial motility and preservation of the
bacterial isolates.

3.1.3.Solutions and reagents:
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1-Potassium hydroxide (3%) (KOH) (Quinn et al., 1994):

It was used to differentiate between Gram-positive and Gram - negative
microorganisms.

2-Gram’s stain (Quinn et al., 1994):

It was used for staining films from bacterial isolates for morphological characters
and staining reaction.

3-Tetramethyle-P-Phenylendiamine dihydrochloride (1.0%). (Oxidase reagents).
Koneman et al., 1988): Tt was used for oxidase test.

4-Hydrogen peroxide (3%) (H202) (Koneman et al., 1988): This solution was used
for catalase test.

5-Kovac’s reagent (Koneman et al., 1988):

It was used for detection of indole production.

6-Methyl red indicator (Koneman et al., 1988):

It was use as a pH indicator for methyl red test.

7-Voges-Proskauer reagents (Koneman et al., 1988): 5 % o naphthol and 40 %
KOH.

8-Reagents and chemicals used for polymerase chain reaction (PCR):

a-Oligonucleotide primers:

-The primers were selected to amplify E. coli shiga — like toxin SLT II gene
(Fractamico et al., 2000) -

i-SLTII-F GTTTTT CTT CGG TAT CCT ATT CC

ii-SLTI-R GAT GCA TCT CTG GTC ATT GTA TTAC

These primers were synthesized and supplied by Gibco BRL life Technologies Inc.

b-Ready ~To-GO™ PCR Beads (Amersham pharmacia Biotech. Inc.):

These beads contain the following ingredients: Taq DNA polymerase,

- 10 x reaction Buffer (K¢ 1500 mM and Tris-HC1 100 mM pH 9.0),

- 25 mM MgCI12 and dNTP mix (10 mM of each dNTP).

c-Agarose HGT (P):

It was purchased from Nacali Tesque, Inc, Kyoto, Japan. It was used for preparation
of 2.0% agarose gel. The gel was used for detection of PCR products by electrophoresis.

d-Mineral oil (Sigma):

It was used to cover the PCR mixture to prevent evaporation during thermocycling.

e-Absolute ethanol: :

It was purchased from El-Nasr Pharmacological, Co., Egypt. It was used for
precipitation of DNA.

f-Tris-HC1 (1 M) (Sambrook et al., 1989):

It was prepared by dissolving 121.1 g of Tris base in 800 ml of distilled water. The
pH was adjusted to the desired value by adding concentrated HCL. The buffer volume was
completed to one liter with distilled water and then sterilized by autoclaving. It was used
for preparation of Tris-EDTA buffer solution (TE).

g-EDTA (0.5 M — pH 8.0) (Sambrook et al., 1989):

186.1 g of Di-sodium EDTA was dissolved in 800 ml of distilled water. The pH was
adjusted to 8.0 with 10 N Sodium hydroxide. The solution was completed to one liter and
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autoclaved. It was used for preparation of Tris-EDTA (TE) and Tris-acetate EDTA (TAE).
buffers.

h-Tris-EDTA buffer (TE) (pH 8.0) (Sambrook et al., 1989):

1 M Tris — HCl 1.0 ml

400 mM EDTA (pH) 0.2 ml

Double distilled water up to 100 ml

It was sterilized by outoclaving and used for dissolving the DNA pellet after ethanol
precipitation.

i-Tris-acetate EDTA (TAE) buffer (Sambrook et al., 1989):

50 x TAE buffer : It was prepared as follows:

Tris base 2420 ¢

Glacial acetic acid 57.1 ml

0.5 M EDTA (pH 8.0) 100 ml

Distilled water up to 1000 ml

It was sterilized by outoclaving and stored at room temperature. It was used for
preparation of agarose gel and running buffar for electrophoresis.

j-Gel-loading buffer (6 x buffer) Sambrook et al., 1989):

0.25% bromophenol blue.

40% (w/v) sucrose in water.

This buffer was stored at 4 °C. This gel-loading buffer serves three purposes:

i-It increases the density of the samples, ensuring that the nucleic acid (PCR product)
drops evenly into the gel well;

ii-It adds colour to the sample, theraby simplifying the loading process;

iii-It contains a dye that, in an electric field, moves, towards the anods at a
predictable rate.

k-Ethidium bromide:

It was obtained from Amersham pharmacia Biotech. Inc. It was used at a
concentration of 0.5 ug/ml for staining the DNA in the agarose gel

1-DNA marker:
100 Base pair ladder (1 pg/ml) was purchased from Amersham Pharmacia Biotech.
Inc. It was used as a DNA molecular weight marker.

3.2.Methods

3.2.1. Collection of samples:

Rectal swabs were taken from diarrhoeic animals (calves, lambs) and children by
means of sterile cotton swabs (Boyd et al., 1974). Also the foods samples (milk, cheese,
meat) were collected. The collected samples were transferred in an ice box to the
laboratory of the Department of Microbiology, Faculty of Veterinary Medicine, Alexandria
University. The samples were subjected to bacteriological examination as soon as possible.

3.2.2.Bacteriological examination:

3.2.2.1-Cultivation of the samples for isolation of E. coli:

Rectal swabs either from animals or children and food samples were inoculated into
nutrient broth and incubated aerobically at 37 °C for 18 — 24 hours. A loopful of nutrient
broth was streaked on to MacConkey’s agar medium. The inoculated medium was
incubated aerobically at 37 °C for 24 — 48 hours, then examined for bacterial growth.
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Suspected colonies were picked up and purified. Purified colonies were streaked onto
nutrient agar slopes. Stock cultures were preserved into semi-solid nutrient agar medium.
3.2.2.2.Identification of the isolates:
The bacterial isolates were characterized according to their morphological, cultural,
and biochemical characteristics as well as their motility as follows:

1-Morphological characteristics: \
Films were prepared from fresh cultures, stained with Gram’s stain and examined
microscopically for the morphological characteristics of the isolate.

2-Cultural characteristics:

The colonal morphology on Maconkey’s agar and sorbitol maconkey’s agar media
were studied.

3-Detection of motility:

The isolates were inoculated into tubes containing semi-solid nutrient agar medium
and incubated for 24 hours at 37 °C. Inoculated tubes were examined for detecting motility
of the inoculated isolates, then preserved in the refrigerator at 4 °C.

3.2.2.3.Biochemical characterization:

Bacterial isolates were identified according to Edwards and Ewing (1972); Finegold
and Martin (1982); Koneman et al. (1993) and Quinn et al. (2002) as follows:

1-Catalase test:-

This test was used to differentiate between bacteria that produce catalase enzyme
from that which are non-catalase producer bacteria.

2-Oxidase test (Cytochrome oxidase test):-

It was used to determine the presence of oxidase enzyme which was produced by
many Gram negative bacteria other than members of family Enterobacteriaceae. In positive
results, the colonies turned to purple in colour then deep violet to black.

3-Indole test:-

To 48 hours peptone water culture, 5 drops of Kovac's reagent were added down the
inner wall of the tube. The positive reaction was characterized by development of a bright
fuchsia red colour at the interface of the reagent and the broth within seconds.

4-Methyl red test.

Methyl red is a pH indicator with a range between 6.0 (yellow) and 4.4 (red). The pH
at which methyl red detects acid is considerably lower than the pH for other indicators
used in bacteriologic culture media. Thus, in order to produce a colour change, the test
organism must produce large quantities of acid from the carbohydrate substrate being used.

5-Vogas-Proskauer test.

The test depends on break down of glucose into intermediate product (acetyl methyl
carbinol) (AMC) which is detected by addition of 5 % a-naphthol (in absolute ethyl
alcohol) followed by addition of 40 % potassium hydroxide KOH (in Distilled water).

6-Citrate utilization test:

The test depends on the ability of tested bacteria to use citrate as a sole source of
carbon. The tested bacteria were cultured on medium containing sodium citrate and
ammonium salts with production of ammonia leading to alkalinization of medium for
conversion of ammonia to ammonium hydroxide. A positiove test is development of a deep
blue colour within 24 to 48 hrs indicating that the test organism has been able to utilize the
citrate contained in medium, with production of alkaline products.
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7-Urease test.
Urea is adiamide of carbonic acid with the formula
(6}
NHZ—b —NH2

All amides are easily hydrolyized with the release of Ammonia and carbon dioxide.

Urease is an enzyme possessed by many species of microorganisms that can
hydrolyse urea which result in alkalinization and increase in the pH of medium that due to
Ammonia reacts in solution to form ammonium carbonate.

3.2.2.4.Detection of haemolytic property of E. coli isolates:

The isolated colonies were streaked onto 5% sheep blood agar plates and incubated
for 24 hours at 37 °C and examined for their haemolytic activity.

3.2.3.Polymerase Chain reaction:- (PCR):-

a- Bacterial template DNA: :

DNA template was extracted from E. coli cells according to Nishikawa et al. (1988).
E. coli isolates were grown in LB broth overnight at 37 °C. 100 uL of broth culture were
centrifuged and the pellet was resuspended in distilled water . The genomic DNA was
extracted by boiling of the suspension for 10 minutes and the supernatent was used as a
template for polymerase chain reaction.

b- Oligonucleitide primers set SLT-II:

Primers were dissolved in nuclease-free water to obtain 50 — 100 mol concentration.
5 pul of the two primers were used in PCR mixture (Fratemico et al., 2000). The melting
temperature ™ of the upstream primer was 64 and for down stream was 70 as given by
manufacture.

*The melting temperature ™ of each oligonucleotide using the formula Tm = 4 G+
C) +2 (A + T), where G, C, A and T indicate the number of corresponding nucleotides in
the oligonucleotide.

c-Programming the thermal cycler:

(i) Programming the thermal cycler for detection of SLT-II gene: (Fratamico et al.,
2000):

The thermal cycler was programmed as follows:

(i) One cycle for 2 minutes at 94 °C to denature the template DNA followed by (ii)
35 cycles of denaturation, annealing and extension at 94 °C for 20 seconds, 57 °C for 1
minutes and 72 °C for 1 minutes. The 35 cycles were followed by a final cycle of extension
at 72 °C for 10 minutes to ensure that the entire PCR product is double strand DNA as
shown in Table .

Table (2): Setting up the thermal cycler for SLT-II gene:

| No. of cycles C Time Target
1 cycle 94 2 min DNA semplate denaturation
35 cycles of a) 94 20 sec. Denaturation
b) 57 1 min. ' Piimer annealing
c) 72 1. min - _ Extension
lcycle - 72 10 min Final extension
1 cycle . 4 ®© preservation

-Polymerase chain reaction protocol (Ojeniyi et al., 1994)
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The reaction was conducted in a total volume of 25 uL in 0.5 ml microfuge tube
Ready — to - Go™ PCR beads commercially supplied from AmerSham Pharmacia Biotech.
Inc. The beads contain all the components of PCR except primers and DNA template. The
reaction was carried by addition of 12  of nuclease-free water, five ul of each primer, and
three uL of the template DNA to the beads in the microfuge tube. The reaction mixture
was overlaid with 40 pL of nuclease free mineral oil to prevent evaporation. After that the
tubes were placed in the thermal cycler previously programmed and the reaction started. At
the end of cycling the tubes were stored at — 20 °C until being used.

d-Detection of PCR products (Sambrook et al., 1989): .

Once the polymerase chain reaction completed, the next step Was to detect the
presence of specific products. Agarose gel electrophoresis was used for detecting PCR
products using Hoefer Minnie Submarine agarose gel unit, Model HE-33. The procedure
was carried out as follows:

-1.0 g of agarose was dissolved in 100 ml of 1 X TAE buffer in a boiling water bath.

-The melted agarose was cooled to 60 °C.

-The comb was put 0.5 — 1.0 mm above the plastic tray so that complete wells are
formed when agarose was added.

-The melted agarose was poured into the mould. The thickness of the gel should be
between 3 - 5 mm.

-After solidification of the gel, the comb was carefully removed. The gel with plastic
support was put in the electrophoresis tank. :

-A sufficient amount of 1 X TAE was added to electrophoresis tank to cover the gel
by about 1- mm.

-5 pL of the PCR product were mixed with 1 uL of 6 X gel-loading buffer. The
mixture was slowly loaded into the wells of the submerged gel using disposable
micropipette. One well of the gel was loaded with 2 uL of 100 bp DNA ladder.

-The lid of the electrophoresis tank was closed and the electrical leads were
connected.

-A constant voltage of 100 Volt was applied and the gel was run until the
bromophenol blue has migrated half way down the gel. Usually one hour was enough to
complete this.

-The electric current was switched off, The leads and lid were removed from the gel
tank.

-The gel was stained with ethidium bromide in TAE buffer (0.5 pg/ml) for 30 — 45
minutes at room temperature.

-The stained gel was visualized by UV-transillumination (UVP ultraviolet products,
TLW-20 transillumination, Amersham Pharmacisa Biotech. Inc.) and examined for
presence of predictable bands.

-The size of the bands was compared with the bands of the DNA molecular marker.
The presence of 244 bp DNA bands was regarded as a positive result for the existence of
STa gene.

-Finally the agarose was photographed.
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4-RESULTS

4.1.Incidence of E. coli isolated from diarrhoeic animals
A total of 60 collected rectal swabs (30 from calves and 30 from lambs) were
examined bacteriologically. Identified E. coli was isolated from 10 calves (33.3%) and 8

lambs (26.7%), respectively as shown in Table (3).

Table (3): Incidence of E. coli isolated from diarrhoeic animals.

Animal species No. of tested No. of isolated E. Rate of isolation
samples coli (%)
Calves 30 10 333
Lambs 30 8 26.7
Total 60 18 30

4.2.Incidence of E. coli isolated from human

A total of 42 rectal swabs from diarrhoeic children were collected and examined
bacteriologically. Identified E. coli was isolated from 10 children (23.8%) as shown in

table (4).

Table (4): Incidence of E. coli isolated from human.

Samples No. of tested No. of isolated E. Rate of isolation
samples coli (%)
Diarrhoeic children 42 10 23.8%

4.3.Incidence of E. coli isolated from foods

A total of 112 samples from different types of food [19 frozen meat , 60 raw milk
and 33 Kariesh cheese samples] were collected. Identified E. coli was isolated from 10

milk (16.7 %), 7 meat (36.8%) and 9 Kariesh cheese (27.3 %), as shown in Table (5).

Table (5): Incidence of E. coli isolated from foods.

Type of food No. of tested No. of isolated E. Rate of isolation
samples " coli (%)
Raw milk 60 10 16.7 %
Frozen meat 19 7 36.8 %
Kariesh cheese 33 9 273 %
Total 112 26 232 %

Table (6): Incidence of E. cali isolated from animals, human and

foods.

No. of isolated E.

Rate of isolation

Samples No. of tested
samples coli (%)
Animals 60 18 30 %
Children 42 10 23.8%
Foods 112 26 232 %
Total 214 54 2520%

23



Results

4-4. Results of haemolytic activity of E. coli isolates:-

A total of identified 54 E. coli isolates were cultivated on blood agar medium. 5
isolates (9.25 %) showed a-haemolysin phenotype and 49 (90.75 %) showed no
haemolysis as shown in Table (7).

Table (7): Results of haemolytic activity of identified E. coli isolates.

[ Total E. coli Haemolytic activity of E, coli isolates
isolates a-haemolysis No haemolysis
t s4 No. [ Rate (%) No. Rate (%)
5 I 9.25 49 90.75

The five isolates which showed o-haemolysin phenotype were from lambs, human
and milk [2 isolates from lambs (25 %), 1 isolates from human (10 %) and 2 isolates from
milk (20 %)] as shown in table (8). )

Table (8): Alpha-haemolysin of different isolates.

Samples Samples No. o- haemoly Sllina (%)
Lambs 8 2 25
Raw milk 10 2 20
Human 10 1 10
Total 28 5 17.9

4-5.Results of polymerase chain reaction for detection of E. coli SLT-II gene:

Ten isolates were tested for their virulence by detection of Shiga-toxin gene using
Polymerase Chain Reaction. The isolates, which subjected to PCR were 3 isolates from
calves, 2 isolates from lambs, 2 isolates from human, 1 isolate from frozen meat, | isolate
from Kariesh cheese and 1 isolate from raw milk.

Table (9): Results of detection of Shiga-toxin gene of isolated E. coli by PCR.

r Isolates No. of Positive isolates Negative isolates |

| examined No % No ‘ %
| isolates

Calves 3 3 100 % 0 l 0
Lambs 2 2 100 % 0 0
Human 2 2 100 % 0 0
Frozen meat 1 1 100 % 0 0
Kariesh cheese 1 1 100 % 0 0
Raw milk 1 1 100 % 0 0
Total 10 10 100 % 0 | 0
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Fig. (1): Electrophoretic analysis of PCR amplified DNA of SLT-II
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5-Discussion

The native habitat for Escherichia coli is the enteric tract of man and animals. Its
presence in foods generally indicates direct or indirect pollution of faecal origin (ICMSF,
1978). Foods of animal origin, may be contaminated with Escherichia coli from food
handlers, food utensils, air, soil and water as well as under incomplete hygienic
circumstances during manufacturing, packing , and marketing of these products (Frazier
and Westhoff, 1978).

Many investigators reported the isolation of E. coli from different types of meat
(Shooter et al.;, 1970; Shooter et al., 1971; Cox and Mercuri, 1978 and Hassan, 1986).

The presence of Escherichia coli as enteropathogens in meat and its products praides
an evidence of contamination of faecal or water origin and reflects the unsatisfactory
hygienic condition during manufacturing and handling of these products by human carriers
(Mehiman et al., 1976 and Niazi and Refai, 1988).

Freeman (1960) mentioned that Escherichia coli, Coliform and Enterococci are
considered as indicators for the sanitary quality of foods, and their presence in great
numbers can easily rise to public health hazards.

Miskiman et al. (1976) found that Escherichia coli count was suitable as an
indicator of inferior microbiological quality of foods, but of assure safety of food products
, specific pathogen testing is necessary.

Hefnawy (1980) mentioned that using heat with additives to meat products proved to
be beneficial as compared with meat untreated with additives in reducing the bacterial load
of the products.

Hock (1969) found that the presence of E. coli in meat and its products was an
indication of recent faecal contamination, the presence of Coliforms generally represent
low hygienic conditions.

Mehlman et al. (1976) recorded that about 2 % of food poisoning cases along years
(1969 — 1972) was attributed to enteropathogenic Escherichia coli (EEC).

Stiles and Lai-King (1981) reported that source of Enterobacteriaceae on meat was
mainly from meat samples and work surface. They added that Escherichia coli biotype |
was detected at all stages of meat handling and recognized as an indicator of direct faecal
contamination of meat.

Several identifiable strains of Escherichia coli have been known for many years to
cause infantile diarthoea (Neter et al., 1951; Taylor and Charter, 1952).

In recent years it has become increasingly evident that, Escherichia coli strains also
produce illness to a significant degree in adults (Sakazaki et al., 1974 and Anon, 1978).

Smith et al. (2004) cited that risk factors among children included caring for an ill
calf and getting visible manure on their hands. Always washing hands with soap after
touching a calf and washing hands before going home were protective. They also cited that
calves were the reservoir of multiple enteric pathogens for children. Health caser providers
should consider numerous zoonotic pathogens in patients presenting with gastroenteritis
after contact with cattle.

Public health officials should help venne operators prospectively implement
published guidelines to prevent zoonotic disease transmission.

PCR was a valuable and sensitive method for determining the virulence factors of E.
coli strains and seemed to give good results in epidemiological investigation of
diarrheogenic E. coli (Osek et al., 1999), with all these points in view, the objective of this
study was to determine the prevalence rate and virulence characters associated with E. coli
isolates.
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Bacteriological examination of 214 samples collected from animals (60 samples),
children (42 samples), and foods (112 samples, 60 from milk, 19 from meat and 33 from
cheese), revealed that, E. coli was isolated in an incidence of 30 %, 23.8%, 16.7 %, 36.8
%, 27.3 %, respectively. As shown in Table (6) several studies have been showed
differences in isolation rate of E. coli.

Incidence of E. coli isolated from animals in this study was 30 % similar to the
results obtained by Amrousi et al. (1972) (30 % ) and Mona (1995) (33.33 %). Another
studies showed results lower and higher than obtained by this study such as Morris et al.
(1987) (12.1 %) , Viring et al. (1993) (11.5 %) , DelaFunte et al. (1998) (11.9 %) , Manaa
et al. (1993) ( 80 %) , Steiner (1997) ( 42 %) , Perez et al. (1998) (94 %), Haggag and
Khaliel (2002) (82 %) , Entsar (2004) (81.25 %).

The differences in isolation rates of E. coli-may be attributed to environmental and
managemental conditions (build up in calf house, the farm dirts and the adverse climatic
changes) as reported by Acres, (1985), Hinton et al. (1994) and Draz et al. (1999).

The incidence of E. coli isolated from children in this study was 23.8%. This result is
nearly similar to that obtained by Addye et al. (2004) (14.8% ) , Wierzba et al. (2006) (14
%) and Koehler et al. (2006) (32.7 %). Other researchers obtained results higher than that
obtained by this study such as Asinobi et al. (2003) (64.9 %), Berkely et al. (2005) (70 %)
, and Potgieter et al. (2005) (70 %).

The differences in isolation rates of E. coli could be attributed to personnel hygiene,
environmental and managemental conditions around children, and also the difference in
methods of isolation and identification of Escherichia coli.

The incidence of E. coli isolated from meat in this study was 36.8%. This result
nearly is similar to that obtained by Duitschaever et al. (1973) (39.8%) , and Faisal (1993)
(32 %). However, other researchers obtained results lower than that obtained by this study
such as Roushdy (1971) (24 %) and Youseef et al. (1984) (10 %). Mousa and Yassien
(1987) (23 %), El-Mossalami et al (1988) (28.9%), Darwish et al. (1986) (20 %) and
Zhao et al. (2001) (19%). '

Other researchers obtained results higher than our result such as Iman (1989) (84 %)
and Eman (1990) (48 %).

The incidence of E. coli isolated from cheese in this study was 27.3%. This result
nearly is similar to that obtained by Shelaih (1979) (34.92 %) and Mohamed (1979) (34.27
%). Another studies showed lower results than that obtained in this study such as Fantasia
et al. (1975) (10 %), Moustafa et al. (1975) (21 %) and Nagah (1984) (22 %) . Also there
are several studies showed results higher than that obtained in this study such as El-
Bassiony (1977) (67 %), Hassan (1983) (81 %), Eman (1986) (75 %), Ahmed et al. (1988
b) (84 %) and Amal (1990) (45.5 %).

The incidence of E. coli isolated from milk samples in this study was 16.7 %. This is
nearly similar to that obtained by Maida et al. (1970) (11.2 %) , Singh et al. (1970) (16
%), Miltere et al. (1973) (25 %), Pandey and Mandal (1980) (10 %), Ergull (1982) (10.8
%), Nagah (1984) (24 %), and O' Ferrall-Berndt (2003) (17 %).

Another studies showed results higher than that obtained by this study such as
Bogdanowicz and Nocklewicz (1973) (98.34%), Saudi (1978) (36 %), Adel (1978) (36
%), Adel (1978) (36 %), Moustafa (1978) (73.33 %), Hassan (1983) (82.9 %) and Emam
(1986) (66.6 %).

The virulence of E. coli was multifactoria and contain properties were associated
primarily with virulent strains one of these was the ability to produce a haemolysin
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(Cavalieri et al., 1984). The a-haemolysin was behind to be a virulence factor (Bohach
and Snyder, 1985).

The contribution of haemolysin production to virulence of E. coli isolates was
attempted in this work using 5 % sheep blood agar plates, o-haemolysin was produced by
25 % (2/8) of E. coli isolates from lambs, 20 % (2 / 10) from raw milk, 10 % (1 / 10) from
children, a-haemolysin E. coli isolates produced by 9.25 % from total isolates.

This result disagree with the result obtained by (Samer, 2001) who found that only
4.91 % (9 / 140) of E. coli isolates from diarrhoeic animals were o-haemolysin producing
E. coli, also the

The result obtained by (Gaber, 2004) who found only 10.2 % (5 / 49) of E. coli
isolates from calves were a-haemolysin, and the result obtained by (Ibrahim, 1995) was
2.8 % of E. coli isolates from calves showed a-haemolysin.

El-Gannam and Sidorv (1986) reported 77.3 % (34 / 44) of E. coli strains isolated
from animals were haemolytic, this result higher than the result obtained by the study.

In this study we used PCR as a genotypic method to detect gene encoding for SLT-H
production. The result of PCR amplification of SLT-II gene revealed 100 %. E. coli
isolates under PCR test non-haemolytic, and we choose 10 isolates only, 3 isolates from
calves, 2 from lambs, 2 from human, and isolate from (raw milk, frozen meat, Kariesh
cheese)from the results obtained, non haemolytic E, coli isolates was positive for PCR.

This results disagree with (Gaber, 2004) who isolated SLT-II producing E. coli from
animals with a percentage 21.4 % (3 / 14) by PCR. Ibrahim (1995) obtained 2.5 % of
isolates from calves were SLT producing E. coli.

Cavalieri et al. (1984) cited that the virulence of E. coli_was multifactorial and
certain properties were associated with virulent strains. STEC (Shiga-toxin Escherichia
coli) infection was attributed to consumption of dairy products that were contaminated
with animal faeces, thus, dairy cattle are considered reservoirs of STEC and can impose a
significant health risk to human (Hussein and Sakuma, 2005). Highly virulent STEC
strains are being shed by diarrhoeic calves and from farms located in a high incidence area
of human STEC infection (MerCado et al., 2004).

It has been estimated that the attack rate of STEC infection among children ranged
from 0.1 % to 71 % (Griffen and Tauxe, 1991). In addition Pai et al. (1988); Ramotor et
al. (1995); Buteau et al. (2000) and Loirat (2001) isolated STEC from children with
diarrhea with a rate of 3.2 %, 0.6 %, 12 % and 85 %, respectively. The differences in the
reported prevalence rates could be attributed to difference in contamination rates in the
studied areas.

Also, STEC strains detected in 126 (2.5 %) of 5054 cases of children with diarrhea,
or other gastro-intestinal alteration (Blanco et al., 2004).

Polymerase chain reaction positive for Shiga-toxin producing E. coli of milk samples
with 16.3 % and 23.8 % from tank milk (Muehlher et al., 2003), 32.4 % of calves and 4.5
% of raw milk detected by primary screening of PCR (Khan et al., 2005). Also., STEC
strains detected from 39 (10.8 %) milk , 2 (5 %) cheese (Rey et al., 2005).

The majority of STEC isolated from meat samples (70.5 %) harbored both Stx1 and
Stx2 genes, while the others harbored either Stx1 or Stx2.

They confirmed that dairy products important reservoir of STEC for human (Rey et
al., 2005). Also, cattle are major reservoir of STEC pathogenic to (Blanco et al., 2004).







Summary

6-SUMMARY

Diarrhoea is a clinical entity causes serious economic losses as it may lead to high
mortality, weight loss or even late growth in different animals and even in human. It is
caused by a combination of many risk factors.

The most important being is certain strains of Escherichia coli that possessing
virulent factors and also other members of Enferobacteriaceae. These pathogens are
responsible for great mortality and various morbidity changes and at the same time
constitute a hazard to public health. .

The aim of this study was, achieved through isolation of E. coli from animals,
human and foods , as well as, detection of Shiga toxin producing E. coli by PCR.

This study was carried-out on a total of 60 rectal swabs that collected from calves
and lambs at different localities of Kafr-Elsheikh Governorate. Also, 42 rectal swabs that
were collected from children, and 112 samples collected from different foods [60 milk, 33
cheese and 19 meat samples]. The samples were collected, labeled and transported with
minimum of delay in an ice box to the laboratory of Department of Microbiology, Fac. of
Vet. Med., Alex. Univ. during the period from March to December 2005.

The bacteriological examination was made for characterization of the causative
bacterial agents of diarrhoea either from rectal swabs of animals or humans and samples
of food.

Characterization and identification of the bacterial isolates were made using
morphological characteristics, cultural characteristics, detection of motility, biochemical
characterization (Catalase test, oxidase test, indole test, Methyl red test, Voges Proskauer
test, Citrate utilization test, Urease test)

Also, the Polymerase Chain Reactions tests was used for identification of the
causative bacterial agents found in the collected samples.

The most important results that obtained from this study includes:-

1- From a total of 60 collected rectal swabs (30 from calves and 30 from lambs), the
purified E. coli was isolated from 10 (33.3%) and 8 (26.7%), respectively.

2- From a total of 42 rectal swabs collected from diarrhoeic children. Identified E.
coli was isolated from 10 (23.8%).

3- Also, from a total of 112 samples collected from [19 frozen meat , 60 raw milk
and 33 Kariesh cheese samples] were collected. Identified E. coli was isolated from 10
raw milk (16.7 %), 7 raw milk (36.8%) and Kariesh cheese 9 (27.3 %).

4- From a total of identified E. coli isolates cultivated on blood agar medium, 5
isolates  (9.25 %) showed o-haemolysin phenotype and 49 (90.75 %) showed no
haemolysis.

5- The results revealed that there was $ isolates showed a-haemolysin
phenotype which isolated from lambs, human, milk [2 isolates from lambs (25 %), 1
isolates from human (10 %) and 2 isolates from milk (20 %)], also showed o-haemolysis
phenotype . ’

6- The results of polymerase chain reaction for E. coli SLT-II gene indicated that,
the number of positive isolates constituted 100 %, the examined samples was 3 isolates
from calves, 2 isolates from lambs, 2 isolates from human, one isolate from frozen meat,
one isolate from Kariesh cheese, and one isolate from raw milk.

7-This study concluded that the E. coli can transmitted and isolated from different
animals, human. and food sources and causes severe economic and risk factors to the
human and animals. Also, PCR is an ideal tool for identification and characterization of
Shiga toxin producing E. coli. ‘
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