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Abstract: This study was carried out in order to investigate the occurrence of E. coli
0157 in different types of samples collected randomly from all over the Gaza Strip. Data
on prevalence of this emerging cause of food-borne illness in Gaza Strip are not available.
The samples tested in this study included: 190 minced meat samples, 300 vegetable
samples, 152 drinking water samples, 809 diarrheal stool specimens and 120 sewage
samples. The overall occurrence of E. coli O157 was as follows: 11.2% in minced meat,
11.7% in vegetable samples, 9.9% in drinking water and 20.8% in sewage samples.
E. coli O157 was more prevalent in diarrheal stools collected from the 0-4 years age
group and its overall occurrence in stool specimens was 10.6%. These results implicate
that this pathogen can not be ignored as a possible cause of diarrhea in Gaza Strip.
The heavy use of untreated organic fertilizers, lack of proper sewage disposal and poor

hygiene practices are believed to be the main factors contributing to the occurrence of E.
coli O157 in Gaza Strip.

Introduction

Toxigenic E. coli O157 is an emerging cause of food-borne illness. In
humans infections with this serotype may cause mild diarrhea, bloody
diarrhea (hemorrhagic colitis) and in children, infections with this pathogen
may lead to the diarrhea-associated form of hemolytic uremic syndrome
(HUS).!

The mechanism by which O157 strains cause disease are thought to be
through the production of either or both of two phage-encoded toxins
(verocytotoxin 1 and verocytotoxin 2) which cause the vascular endothelial
damage observed in patients with hemorrhagic colitis and the HUS.?
Healthy domestic animals, in particular ruminants like cattle, sheep and
goats are regarded as the principal reservoirs of E. coli 0157.°
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E. coli O157 can be transmitted to humans through direct or indirect
contamination of food by fecal material. Undercooked beef and raw milk
have most often been implicated in food-borne infections. In addition to
consumption of contaminated foods, humans can become infected by direct
transmission E. coli O157 from infected animals or by secondary spread
from person to person.”

Reported estimates of the prevalence of E. coli O157 in many countries
range from 0 to almost 10%. The isolation rate is greatly influenced by
factors such as the target population, the sampling strategy and the
screening method used. Furthermore, geographic and seasonal variations in
prevalence may occur.’

E. coli O157 does not ferment sorbitol, and this fact is used in its isolation
on sorbitol-containing bacteriological media.’ MUG (4-methylumbelliferyl-
B-D-glucuronide) assay used in conjunction with testing for sorbitol
fermentation and agglutination in E. coli O157 antiserum is considered a
useful screening test for toxigenic strains of E. coli 0157.°

The objective of this study was to investigate the occurrence of E. coli O157
in Gaza Strip and determine the potential sources of infection by this strain,
especially that, studies on this microorganism have never been undertaken
in this area.

Materials and Methods

The present study was conducted over a period of two years (April, 1999 to
March 2001). Samples were tested at the Public Health Lab for Food and
Water, Gaza.

Sample Collection and preparation

Samples investigated in this study included: 190 minced meat samples, 300
vegetable samples, 152 drinking water samples, 809 diarrheal stool
specimens and 120 sewage samples.

Minced meat samples (100 gram each) were collected in sterile plastic cups
from Gaza Strip butchers, and were transferred to the lab in an icebox
immediately after collection. 25 grams of each sample were mixed with 225
ml 0.1% peptone water and homogenized in a stomacher. Ten fold dilutions
were then prepared using 0.1% peptone water as the diluent. Diluted
samples were used within ten minutes of preparation.

Raw Vegetable samples (300 gram each) were collected from retail
vegetable stores in sterile plastic bags and transported to the lab at ambient
temperature. Parsley, cucumber, egg plant, green pepper, potato, marrow,
tomato, French beans, Nalta jute (Molokhiye), white beat and okras were
the main types of vegetables examined. Vegetable samples were treated as
described for meat samples above.
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Drinking water samples tested in this study were all coliform positive and
were submitted to the lab for microbiological analysis from different regions
of Gaza Strip. Moreover, most of these samples were from private wells.
Diarrheal stool specimens were collected on rectal swabs and transported to
the lab in an icebox within one hour of collection. For the purpose of
enrichment, each swab was placed in 5 ml peptone water supplemented with
cefixime (0.05 mg/l), cefsulodin (10 mg/l) and vancomycin (8 mg/l). Fecal
material was suspended in the medium by vortex mixing, and the mixture
was incubated at 37°C for 6 h.

Sewage samples were collected from Gaza Strip sewage outlets in sterile
glass bottles and transported to the lab in an icebox within few hours of
collection. One ml of each sample was enriched for E. coli O157 as
described for the stool specimens above.

All samples were processed within 24 hours of collection.

Isolation and identification of E. coli O157

Suitable aliquots of the samples (with or without enrichment) were plated in
duplicates on sorbitol-MacConkey (SMAC) agar (Oxoid). After 24 h
incubation at 37°C, sorbitol-negative (colorless) colonies (one or more
colonies per plate) were selected for further testing. Isolates were confirmed
as E. coli by biochemical testing using an API20E test strips (bio Merieux).
Sorbitol-negative E. coli isolates were subcultured on violet red bile agar
(Difco) containing 100 mg/l MUG. Plates were incubated at 37°C for 18 h.
MUG-negative colonies do not fluoresce upon exposure to short-wave
ultraviolet light, E. coli O157 appear as violet colored colonies.
Sorbitol-negative, MUG-negative E. coli isolates were finally tested for the
somatic O157 antigen, with slide agglutination, with E. coli O157 antiserum
(Oxoid).

Results

The occurrence of E. coli O157 in the different samples investigated in this
study is illustrated in Table 1.

Table 1. Occurrence of E. coli O157 in the tested samples.

Type of Sample Number tested Positive for E. coli O157
No. %
Minced meat 190 21 11.2
Vegetables 300 35 11.7
Drinking water 152 15 9.9
Diarrheal stool 809 86 10.6
Sewage 120 24 20.0

53



Occurrence of Escherichia coli

In stool specimens, out of 607 specimens collected from the age group 0-4
years, 68 (8.4%) were positive for E. coli O157 while, only 18 (2.2%) of the
202specimens collected from the age group > 4 years were positive (Table 2).
Table 2. Occurrence of E. coli O157 in stool specimens with respect to age

Age group Stool specimens Positive for E. coli O157
No. % | No. %
0-4 years 607 75 | 68 8.4
> 4 years 202 25 |18 2.2
Total | 809 100 | 86 10.6
Discussion

E. coli O157 is a global cause of infection, with documented cases
throughout the US, Canada, the UK, Africa, Argentina, Chile, China, Japan
and Saudi Arabia. Moreover, the organism has been isolated in numerous
worldwide outbreaks of hemorrhagic colitis and HUS.’

In the present work, E. coli O157 was encountered in 20% of the sewage
samples, and since untreated sewage is improperly disposed off in many
regions of Gaza Strip, this practice entails a major risk of the spread of E.
coli O157 into recreational waters and drinking water supplies. Isolating the
pathogen from 9.9% of the drinking water samples, where most of the
samples came from untreated private well water, supports this thesis.

E. coli O157 entering bathing and untreated drinking waters (e.g., private
wells) is quite hazardous, especially because of the low infectious dose of
this pa‘[hogen.8

Numerous studies have shown that healthy ruminants constitute a
worldwide natural reservoir of E. coli O157, and that they serve as the
primary source of the organism. Most of the ruminants in Gaza Strip are
imported, through Israel, from various countries. Data on the level of E. coli
0157 in those animals, however, are not available, and one of our future
plans is to investigate the E. coli O157 fecal shedding rate in Gaza Strip
ruminants.

The intensive use of untreated manure in agriculture and irrigating crops by
sewage-contaminated water could be the main reasons behind the
occurrence of E. coli O157 in 11.7% of the raw vegetables examined in the
current study. Several investigators have isolated E. coli O157 from various
raw vegetables, and they have shown that the contaminating source is the
application of both animal (cattle slurry) and human (sewage sludge) wastes
of fecal origin. 2,10

Our results showed that the occurrence of E. coli O157 in minced meats was
11.2%. Published research has reported that the prevalence of the pathogen
in meat animals, at the time of slaughter, varies from 0-60%.!! Therefore,
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and on the assumption that our animals contain the microorganism, the
presence of E. coli O157 in minced meats must have occurred post-
evisceration of carcasses. Consequently, the occurrence of the pathogen in
minced meat samples suggests the ineffectiveness of the sanitary procedures
followed by Gaza Strip butchers during the processing of meats.
A high level of E. coli O157 (10.6%) was encountered in the diarrheal stool
specimens investigated in this study. Here we suggest that all diarrheal
stools should be tested for this pathogen, especially because of the severe
complications of E. coli O157 infection (e.g., HUS) and the adverse effect
of antibiotic treatment for this organism.
Human infections by this pathogen are generally explained by consumption
of undercooked meats, raw milk and contact with animals.'? These are not,
however, common practices in Gaza Strip, and we believe that the major
sources of infection by E. coli O157 in our country are consumption of
unwashed raw vegetables, drinking untreated water, and direct transmission
from ill or asymptomatic carriers.
The higher occurrence of E. coli O157 infection in the age group 0-4 years
as compared to older ages is in agreement with published data on this
regard”> and could be explained by the lack of awareness and proper
hygiene practices among this age group.
From this preliminary study we conclude that the occurrence of E. coli
O157 in Gaza Strip is relatively high. Amelioration of the threat of this
foodborne pathogen should be part of an integrated program that will
enhance food safety. Such a program should include the producer, the food
processing steps, the distributors, retailers and the consumer.
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