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SUMMARY

One hundred meat products (50 samples of each luncheon and minced
beef) and onc hundred fecal samples of beef cattle were collected
randomly from supermarkets, restaurants and slaughter houses at Assiut
Governorate for the presence of % coli especially E.coli 0157, E.coli
was detected with percentages 30%, 46% and 55% in luncheon, minced
beel and feeal samples respectively. £coli 0157 was identified in 4%
and 3% of minced beef and fecal samples respectively, but not detected
n luncheon samples, £ cofi 0119, 055, 0117 0158 0114 and O107
were also identified in the examined samples. The results, the public
health significance as well as recommended hygicnic measures were
discussed,
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INTRODUCTION

Escherichia coli is considered as a commensal in the alimentary
tracts of most domestic and wild animals as well as man. Its persistence
in the environment is limited so its presence is often used as an indicator
ol faceal contamination of water or food (Synge, 2000). Although many
strains of LEscherchia coli are harmless inhabitant of the gastrointestinal
tract, some can cause disease (Abd El-Khalck et al., 2001).

Some  pathogenic £ coli strains produce cytotoxins similar to
Shiga toxin of Shigella dysenteria 1 active on vero cells which are
referred to as Shiga-like toxins (SLT) or vero toxins (VT). Vero
cytotoxin-producing E.coli ( VTEC) belong to many different O sera
groups, but VTEC of serotype Oi57:H7 or O157:H (non motile) are
most frequently recognized as a causc of infection in man (Suthienkul et
al,, 1990 and Rozand, 1997).

Vero cytotoxins-producing £.cofi 0157 has been associated with
a variety of diseases in humans, including bloody and non bloody
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diarrhoea, hemorrhagic colitis (I1C), hemolytic uremic syndrome (HUS)
and thrombotic thrombocytopenic purpura (TTP) (Capozzi, 1999).
VTEC is the major cause of acute renal failure in children and is
generally among the top three bacterial causes of diarrhoea in The United
States (Acheson gt al., 1996 and Slutsker et al., 1997).

Most human infections caused by VTEC result from the
consumption of contaminated food, especially those of bovine origin,
such as under cooked ground beef, unpasteurized cow’s milk and by
person-to-person contacts (De Boer and Heuvelink, 2000). Animals,
particularly cattle and sheep, act as a reservoir of infection although the
organism is rarely associated with animal disease (Hancock et al., 1994,

The purpose of this study was to determine whether some meat
products (luncheon and raw minced meat) and beef cattle in Assiut arc
potential sources of £.coli, particularly those of scrogroup 0157, We
surveyed market foods and beel cattle [or the prevalence of E.coli by
using selective enrichment and plating media for detection of K.coli
0157

MATERIAL and METHODS
Sampling:

One hundred meat products samples (50 samples of cach raw
minced beef and luncheon) were collected from different restaurants and
supermarkets at Assiut Governorate. Also one hundred faecal samples
were taken from apparently healthy beel cattle immediately after
slaughter, Each sample was wraped separately and aseptically in a sterile
polyethylene bag then labeled and transferred in an insulated ice box to
the laboratory with a minimum of delay for bacteriological examination
as follow:

Twenty five grams from cach meat products sample were
blended in 225 ml of modified E. coli broth with novobiocin (mEc+n) (
the constituents of the mlc were as follow: Tryptone (Difco) 20 g/T..
Bile salts # 3 (Difco), 1.12 ¢/L, Lactose 5.0 g/L, KsHPO4 4.0 g/L. KH,0,4
1.5 o/L. NaCl 5 g/L, beef extract 10 g/1. and distilled water 1 liter. The
pH was adjusted to 6.9 = 0.1 before autoclaving at 121 °C for 15 min.,
after cooling sodium novobiocin  was added to produce (inal
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concentration of 20 mg/T. (Okrend et al., 1990) using sterile blender at
high speed for 3 min. In the same way a loopfull from each feacal samplc
was inoculated in mEcin. The inoculated broth was incubated at 42°C
for 24h, then loopluls from the incubated broth were streaked onto
predried surface of sorbitol MacConkey agar plate (SMAC) (Oxoid. CM
813) suplemented with cefixime (0.05 mg/L) and potassium tellurite (2.3
mg/L) (CT.SMAC) and incubated at 37°C for 24h. The selective CT-
SMAC  differentiates E.coli Q157 from other £ coli strains by the
absence of sorbitol fermentation (colourless colonies) ( Heuvelink et al.,
1996 and 1997).

The suspected colonies were identified morphologically by
Gram’s stain and biochemically confirmed as E coli according to
Verman and Evans (1991) by the conventional IMVIC (indole, methy!
red, voges proskauer and citrate) and triple sugar iron agar (TSI). The
colourless colonies were identified as £ coli O157 according to Okrend
¢t al. (1990), and De Boor and Heuvelink (2000) by: absence of B-
glucuronidase on fluorescent lauryl sulphate tryptose broth (Mark Art
Nr. 1.12588), production of indole at 44°C and don’t ferment of
raffinose and cellobiose. The isolates presumptively identified as £ coli
0157 were confirmed serologically using commereial diagnostic E coli
0157 Latex agglutination (Oxoid DR 620 M) according to Rozand
(1997). The other E.coli isolates were identified serologically by using
polyvalent and monovalent £ coli O antisera prepared at Animal Health
Rescarch Institute, Dokki according to Sojki (19635) and Hassanin
(1977), against standard E.coli scrotypes which were obtained from the
Veterinary Academy of Moscow.

RESULTS

The results are represented in Tables 1,2 and 3.

DISCUSSION

Verotoxin-producing E.coli especially serotype 0157 has been
incriminated as a causative agent in single cases and outbreaks of scveral
potentially fatal diseasc in humans such as HC. HUS and infantile
diarrhoea. The cited sources include bovine-derived meat and milk,
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facees of catlle and contact with infected herds (Borie et al., 1997 and
Chapman et al., 2000), To identify the reservoirs of £.coli 0157 and
routes of transmission to man, sensitive methods, including enrichment
techniques arc necessary as this pathogen has a very low infective dose
and may only be present in small numbers in food, environmental and
faccal samples (Chapman et al, 1997 and De Boer and Heuwvelink,
2000). To overcome these problems, the samples were enriched in
mEcin at 42°C without shaking followed by spread plating onto CT-
SMAC at 37°C for 24h. Bennett ctal. (1995); Sanderson et al. (1993)
and Heuvelink et al. (1997} reported that mEc+n and CT-SMAC were
the most efficacious sensitive and cost effective media for selective
enrichment and isolation of E.coli O157from minced beef and bovine
feces. Lnrichment of O157 STEC inmEc+n resulted significant larger
number of cells than enrichment in other selective broths e.g. modificd
trvptone soy broth (Heuvelink et al. 1997). Szabo et al. (1986) reported
that bile salt # 3 at 0.112% in the presence of 0.5% NaCl in mEc+n
would allow the full recovery of E. coli 0157 at 42°C while inhibiting
nen-enteric bacteria and the addition of 1% beef extract were doubled
their growth (Okrned et al.. 1990). In the same way Zadik et al. (1993)
and Bennett et al. (1995) concluded that CT-SMAC increased the rate of
isolation of 0157 VTEC f{rom inoculated minced beef and cattle rectal
swabs. Tellurite inhibits the growth of F.coli strains other than O157
VTEC and other non-sorbitol fermenting species and cefixime inhibits
the growth of Profews spp. Moreover incubation conditions play
effective role in isolation of E.coli O157, Incubation of mEc+n at 42°C
without shaking effectively supress the other sorbitol non-fermenting
organisms in ground beel such as Hafnia alvei while allowing good
growth of Q137 STEC (Blais et al., 1997).

According to the data summarized in Table (1), Ecoli was
detected in 30% (15/50), 46% (23/50) and 55% (55/100) from luncheon,
minced meat and feces of beef cattle respectively, Nearly similar results
were recorded by El-Shaboury et al. (1999) and Youssef et al. (1999).
lower incidence of E.coli in minced meat and luncheon was reported by
Ahmed (1992), while higher levels were obtained by Refaic and Nashed
(1990). The variation in the results may be due to difference in
manulacture practices, handling from producers to consumers and the
effectiveness of hygienic measures applied during production,
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In the present study. Z.coli O157 was not detected in luncheon
samples (Table 1). This may be due to the exposure to high temperature
during processing and the highly acidic nature of this meat product. Tn an
that F.coli O157 died rapidly in acid foods at room temperature, while
survived for weeks at refrigeration temperature.

E.coli O157 was isolated from 4% (2/50) and 5% (5/100) of
minced beef and fecal samples of beef cattle respectively (Table 1).
Several investigators have detected E.coli 0157 in meat products and
feces of cattle. Doyle and Schoeni (1987) isolated £ coli 0157:117 from
4% of beef and 1.5% of poultry samples in Wisconsin, while 31% of
beef samples from Calgary and Alberta, contained F.coli O157:17.
Abdul-Rauf et al. (1996) detected E.coli O157:117 in 4% and 6% of
Egyptian beef and chicken respectively. Chapman ct al. (2000) detected
low prevalence (1.1%) of £.coli O157 in ground beef,

The presence of E.coli 0157 inmeat could be attributed to the
contamination {rom feces of infected animals as indicated by Suthienkul
ct al. (1990) who recorded that SLTEC were found in 11 to 84% of fecal
matter of cattle before slaughter, from 8 to 28% of fresh beef specimen at
slaughter houses using a DNA probe. Chapman ct al. (1992) and Abdel
Khalek et al. (2001) found that the prevalence of E.coli Q157 in feces of
cattle was 3% by using CT-SMAC media. Mechie et al. (1997) and Boric
at al. (1997) reported an incidence of 14% and 34.5% respectively which
seems to be high while Wells et al. (1991) failed to detect £ coli 0157 in
feces of milking cows.

This wide variation in carriage rate of cows o E.coli 0157 may
be explained in part by the variable efficiencies of the isolation
protocols, the scason and geographical area may also have an effect on
prevalence figures (Chapman, 2000 and Synge, 2000).

Concerning to the biochemical reactions of £ cofi serotype Q157
(Table 2) was found to be negative for sorbitol fermentation, absence of
B-glucouronidase, and positive for indole production at 44°C. Similar
results were recorded by Okrend et al. (1990), Heuvelink et al. (1997)
and De Boer and Heuvelink (2000). Rozand (1997) recorded that 93% of
FE.coli isolates of human origin ferment sorbitol within 24h and possess
the enzyme B-glucuronidase, While E.coli 0157 was reported as not
fermenting sorbitol, and not producing B-glucuronidase. On the other
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hand Gunzer ot al. (1992) and Hayes et al. (1995) observed that some
strains of FE.coli Q157 fermented sorbitol within 24h. Unlike most
sorbitol and B-glucuronidase negative E.coli such as Escherichia
hermanii, E. coli 0157 do not ferment ccllubiose and reffinose (De Boer
and Heuvclink, 2000).

Scrotypes of E.coli isolates rather than £.coli 0157 of different
studied samples revealed the following somatic serogroup, 0119, 055,
0117, 0138, 0114, O107, with different incidences (Table 3). Similar
serotypes were obtained by Youssef et al. (1999) who recorded that the
most common groups of E.coli in luncheon and minced meat were 055
and 0119, Chapman et al. (1993) rccorded another somatic [ coli
serotypes 0113, 0168, 0172 during examination of rectal swabs of dairy
cattle.

In conclusion, E.coli O157 was detected in minced meat and
faeces of beef cattle in our area which may represent a significant source
of infection to man. Therefore stricted hygenic measures should be
imposed at many levels ranging from farms, slaughter houses to home to
minimize the risk of spread of E.coli Q157 to animal and man.
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Table 1: Prevalence of total  coli strains and £.coli: 0157 in some
meat products and faecal samples of apparently healthy beef

cattle,
Samples No.of [ E.colistrains | Z.coli 0157‘]
Samples | No. Yo No. % |
A-Meat products
{-Luncheon 50 15 30 4] 0
2-Raw minced meat 50 23 46 2 4
[Total 100 [ 38 [ 38 | 2 2
B-Faeces from beef cattle 100 55 55 3 5
Table 2: Relationship  between  biochemical and serological
identification of £.coli 0157
i Biochemical test No.of | No.of +ve isolates
) isolates by latex
‘ agglutination
! l NO. ”/u
Sorbitol ferementation (-Ve) | 9 7 77.77
Absence of B-gluconidase {-Ve) i 7 7 [00
| Production of indole at 44°C (+Ve) 8 7 87.5
Ruffinose fermentation (-Ve) 8 7 87.5
Cellbiose fermentation (-Ve) 9 7 797 |

Table 3: Frequency distribution of £.coli serotypes other than £.coli O 157

isolated from the exarnined meat products and fecal samples

Samples | No.of | E.coli serotypes
| Isolates [ OS5 | 0107 | 0114 | 0117 | O115 | 0138 | antypabie
Luncheon s 3 2 ] | 2 T
Raw minced meat | 21 3 ‘ 4 6 2 6
Faeces from beef cautle 50 & i 3 7 3 9 5 | 13
: i
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