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Abstract
In a three year study of children under 16
years with haemolytic uraemic syndrome
faecal samples were examined for the presence of Verocytotoxin producing Escherichia
coli (VTEC) using DNA probes and for free
neutralisable Verocytotoxin in a Vero cell
assay with specific antisera. There was evidence of VTEC infection in 58 of 185 (31%)
samples. A total of 53 VTEC was identified
from patients with haemolytic uraemic syndrome. Thirty eight VTEC belonged to
serotype 0157:H7 or 0157:H-, 34 produced
VT2 only, and four strains produced both
VT1 and VT2. The remaining 15 VTEC
belonged to nine different 0 serogroups; three
strains produced VT1, 10 produced VT2, and
two were positive for VT1 and VT2. Three
control groups of patients without haemolytic
uraemic syndrome were also examined. There
was evidence of VTEC infection in 8%, 6%,
and 4% of specimens from individuals with
bloody diarrhoea, those with diarrhoea only,
and healthy controls respectively. VTEC from
the bloody diarrhoeal and diarrhoeal controls
were 0157:H7 but those from the healthy controls could not be 0 serogrouped. This study
confirms the association of VTEC, and particularly strains of 0157:H7, with haemolytic
uraemic syndrome. Strains producing VT1,
VT2, or both toxins were isolated, although
over 94% of VTEC produced VT2 alone or
together with VT1.

Haemolytic uraemic syndrome is a major cause
of acute renal failure in childhood.' 2 Infection
with Shigella dysenteriae type 1 can lead to
haemolytic uraemic syndrome,3 ' but other
micro-organisms have been suggested as a cause
of haemolytic uraemic syndrome. In 1983
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drome form an important part of a wide range of
illness associated with VTEC.'0
Forty children with haemolytic uraemic syndrome were investigated by Karmali et al and
evidence of VTEC infection was obtained in
75% of cases.5 " Evidence came from the
following tests: isolation of VTEC, demonstration of specifically neutralisable faecal Verocytotoxin, and a significant rise in Verocytotoxin neutralising antibody titre in acute and
convalescent sera. The VTEC strains belonged
to serogroups 026, 0111, 0113, 0121, 0145, and
0157.5 In 1983 an outbreak of haemolytic
uraemic syndrome occurred in the West
Midlands and VTEC of serotype 0157:H7 were
isolated from the faeces of some patients. 12 In a
subsequent study to investigate the association
between VTEC infection and haemolytic
uraemic syndrome in children in the United
Kingdom, Scotland et al reported that there was
evidence of VTEC infection in 22 of 66 cases of
haemolytic uraemic syndrome.'3 Verocytotoxin
producing strains of serogroup 0157 were
involved in 15 of 19 cases where VTEC were
isolated. The other strains belonged to serotypes 026:Hll, 0104:H2, 0153:H25, and
0163:H19. Cases of haemolytic uraemic syndrome associated with VTEC infection have
been reported in several other countries including the United States,'4 15 Germany,'6
Australia,'7 and Argentina.'8
The clinical and epidemiological features of a
collaborative study involving the Division of
Enteric Pathogens at the Central Public Health
Laboratory, the British Paediatric Surveillance
Unit, and the British Association of Paediatric
Nephrologists are presented in the accompanying paper.'9 This paper describes the results of
examining faecal specimens and cultures, from
patients with haemolytic uraemic syndrome and
control groups, for evidence of VTEC infection.

Patients and methods
STUDY POPULATION

From 1 April 1985 to 31 March 1988, children
under the age of 16 years with haemolytic
uraemic syndrome or in one of the control
groups were admitted to the study. The three
control groups were children with acute bloody
diarrhoea without evidence of haemolytic
uraemic syndrome, children with diarrhoea but
not haemolytic uraemic syndrome, and a group
of healthy controls.
EXAMINATION OF FAECAL SPECIMENS

The faecal samples from cases were examined in
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(2) Preparation of membranes for DNA
hybridisation tests
The faecal suspensions were diluted to one in
106 in phosphate buffered saline and 0-1 ml
samples of each dilution were spread on
MacConkey agar and incubated overnight at
37°C. For each specimen a plate with several
hundred well separated colonies was replicated
on to nylon (Hybond-N, Amersham) membranes placed on MacConkey agar. The master
plates and the replicas were incubated at 37°C
for approximately six hours. The membranes
were prepared for hybridisation as described
previously. 13
(3) Presence of E coli 0157 using sorbitolMacConkey agar
Each faecal suspension was used to inoculate
sorbitol-MacConkey agar (Oxoid MacConkey
agar No 3 containing 1% sorbitol). The plates
were incubated overnight at 37°C and examined
for colourless non-sorbitol fermenting colonies.
If possible, five non-sorbitol fermenting
colonies were streaked on MacConkey agar
(Oxoid CM7) and after overnight incubation at
37°C were tested by slide agglutination with an
0157 antiserum. Any agglutinating colonies
were identified as E coli biochemically and their
0 serogroup was confirmed by tube agglutination using a heated suspension.20
TESTING BACTERIAL CULTURES FOR VEROCYTOTOXIN AND OTHER ENTEROTOXINS

Bacterial cultures were grown in 10 ml trypticase soy broth at 37°C for 18 hours and sterile
culture supernates were tested for Verocytotoxin as described previously.2' Neutralisation
tests were performed by the method of Scotland
et al.'3 All strains positive for Verocytotoxin

were tested for the production of heat stable and
heat labile enterotoxins.'3
PREPARATION OF DNA PROBES AND
HYBRIDISATION EXPERIMENTS

The VT1 probe was a 0 75 kb HincIl fragment
cloned from a Verocytotoxin encoding phage
carried by E coli strain H19, serotype
026:H11.22 The VT2 probe was a 0-85 kb AvalPstI fragment obtained by cloning from a Verocytotoxin encoding phage carried by E coli
strain E32511, serotype 0157:H-.23 The probe
fragments were cut from low gelling temperature agarose and labelled by the random primer
method using deoxyadenosine 5'_a(35S) thiotriphosphate (Amersham). DNA hybridisation
was at 42°C in a mixture containing 50%
formamide.24 Washing under high stringency
conditions and autoradiography were as described previously.22 Autoradiographs were
examined with the master plates for colonies
that hybridised with either probe or both
probes. These strains were identified biochemically, serotyped and examined for Verocytotoxin production.
CHARACTERISATION OF VTEC STRAINS OF
SEROGROUP 0157

The VTEC strains belonging to serogroup 0157
isolated in this study were tested for colicin production, resistance to antimicrobial agents, and
for their plasmid DNA content.25 The 0157
strains were also phage typed using the scheme
developed in Canada and extended in this
laboratory.26 27

Results
TESTING OF SAMPLES FROM CASES OF
HAEMOLYTIC URAEMIC SYNDROME

Faecal specimens from 196 cases of haemolytic
uraemic syndrome were examined. Coliforms
were isolated from 185 of the faecal specimens
and several hundred individual colonies from
each sample were tested for hybridisation with
DNA probes for VT1 and VT2. Fifty two of the
185 samples were probe positive (table 1) and
the percentage of probe positive colonies ranged
from <1% to 95%.
Free faecal Verocytotoxin, neutralisable by
specific antisera to VT1, VT2, or both toxins,
was detected in 38 of 184 specimens tested. Not
all the samples were tested as insufficient
material was available in some instances. The
toxin titres covered a wide range, from 20 to
10 000. There was free Verocytotoxin in 31 of
the 52 samples in which VTEC had been isolated from the faecal specimens. Verocytotoxin
that was neutralisable was demonstrated in five
specimens giving no VTEC and in one specimen
from which no coliforms were grown (table 2).
From one additional sample specific faecal
Verocytotoxin was detected but there was
insufficient material for neutralisation tests.
Therefore, combining the results of both
methods, there was evidence of VTEC infection
in 58 of the 185 (31%) cases of haemolytic
uraemic syndrome in which faeces had yielded
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the local laboratory for the presence of salshigella, campylobacter, enteropathogenic E coli (EPEC), and other pathogens; the
results of these investigations are given in the
accompanying paper.'9 Similar tests were performed with specimens from the controls and
the findings are presented in the results section.
Upon receipt in this laboratory faecal samples
were resuspended in an equal volume of phosphate buffered saline or diluted further if
necessary. The specimens were then subjected
to the following tests:
(1) Presence of free Verocytotoxin in faeces5 13
The faecal suspensions were centrifuged and the
supernatants filtered (Acrodisc 0-45 microns,
Gelman Sciences). Dilutions in tissue culture
medium of a faecal filtrate were tested for cytotoxic activity on Vero cells and Y1 mouse
adrenal tumour cells growing as monolayers in
96 well tissue culture microtitre plates. The titre
of the cytotoxic activity was expressed as the
highest dilution which had a detectable cytotoxic effect on a monolayer of cells after incubation for four days at 37°C. Filtrates that had a
cytotoxic effect on Vero cells but not Y1 cells
were examined further in neutralisation experiments. Details of the neutralisation tests and the
preparation of antisera have been reported
previously. 13
monella,
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Table I Evidence of VTEC infection in cases of haemolytic uraemic syndrome and control groups
Bloody diarrhoea,
no haemolytic
uraemic syndrome

1%
185
52*

50
48
3

31

0

21t

3

1

2

6f

1

2

0

4

3

2

58

Healthy
controls

1

51
46
2

0

0

*One specimen had VTEC belonging to two different serotypes.
tThis includes one sample for which a faecal Verocytotoxin test could not be performed.
tThis includes one sample in which specific faecal Verocytotoxin was detected but there was insufficient material for neutralisation
tests.
In one additional sample neutralisable Verocytotoxin was demonstrated but no growth was obtained.

Table 2 Faecal samples with neutralisable Verocytotoxin
in the absence of VTEC
Study group

Toxin titre* Neutralisatin
anti-VT)
anti-VT2

Haemolytic uraemic
syndrome

100
2000
40
5000
20
450
60
2500

Bloody diarrhoea, no
haemolytic uraemic
syndrome
Diarrhoea, no haemolytic 43700
10
uraemic syndrome

NT
No
No
No
No
No
No
Yes

NT
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes

No
No

NT=Not tested, because insufficient material was available.
*Toxin activity detected on Vero cells but not YI cells.

coliform growth. Comparison of the results of
neutralisation tests with the DNA probe experiments showed there was agreement regarding
the type of Verocytotoxin present in 28 of 31
samples in which both VTEC and faecal Verocytotoxin were demonstrated. In two cases
hybridisation with both probes was detected but
there was only neutralisation with anti-VT2. In
the remaining sample colonies hybridised with
VT2 but the faecal Verocytotoxin was only
neutralised by using both antisera.
TESTING OF SAMPLES FROM CONTROL GROUPS

Faecal samples from the control groups were
examined for pathogens other than VTEC in the
local laboratories. From the 50 cases with
bloody diarrhoea but not haemolytic uraemic
syndrome the following organisms were isolated: Shigella flexneri (n=l), campylobacter
(n= 1), EPEC (n= 1), EPEC and Giardia lamblia
(n=l), EPEC and aeromonas (n=l), and campylobacter plus rotavirus (n= 1). In the 62 cases
with non-bloody diarrhoea but not haemolytic
uraemic syndrome the results were as follows:
Salmonella typhimurium (n= 1), EPEC (n=3),
aeromonas (n=2), G lamblia (n= 1), cryptosporidium (n= 1), rotavirus (n= 10), and cryptosporidium plus G lamblia (n= 1). No pathogens
were reported for the healthy control group.
Tests in this laboratory showed that of the 50
faecal samples from children with bloody
diarrhoea but not haemolytic uraemic syndrome
(table 1) 48 grew coliforms and there was evidence of VTEC infection in four cases. VTEC

were isolated from three samples and free
neutralisable Verocytotoxin, using an antiserum
to VT1, was detected in one specimen that was
probe negative (table 2). Sixty two samples of
faeces from children with non-bloody
diarrhoea, but not haemolytic uraemic syndrome, were tested and 54 grew coliforms (table
2). VTEC were isolated from one sample and
neutralisable faecal Verocytotoxin, using an
antiserum to VTI, was found in two other samples that were probe negative. One of the samples with faecal Verocytotoxin also contained
rotavirus. In the healthy control group, 46 of 51
specimens had coliform growth and VTEC were

isolated from two samples (table 1).
SEROTYPES AND TOXIN TYPES OF THE VTEC
STRAINS

The serotypes and toxin types of the VTEC isolated from the cases with haemolytic uraemic
syndrome and controls during the study are
summarised in table 3. A total of 53 VTEC was
identified from patients with haemolytic
uraemic syndrome with one specimen containing VTEC belonging to two different serotypes
0115:H10 and 0157:H7. All 53 probe positive
strains produced Verocytotoxin active in tissue
culture tests; none of the VTEC produced heat
stable or heat labile enterotoxins. Thirty eight
of the VTEC belonged to serotype 0157:H7 or
0157:H-; 34 of these strains produced VT2 only
and four strains produced both VTI and VT2.
The remaining VTEC belonged to nine different 0 serogroups and one strain had an
unidentifiable 0 antigen. VTEC were isolated
from six samples in the control groups (table 3).
Three strains of 0157 were detected in specimens from patients with bloody diarrhoea and
one 0157 strain from a case in the non-bloody
diarrhoea control group. In the healthy controls
the two VTEC strains could not be 0 serogrouped because they were autoagglutinable,
one was of flagellar type H2 and the other was
HIO.
USE OF SORBITOL MACCONKEY AGAR AND AN

O057 ANTISERUM FOR THE DETECTION OF
STRAINS BELONGING TO SEROGROUP OI57

VTEC of serotype 0157:H7 or H- do not ferment sorbitol rapidly,28 and MacConkey agar
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Total No tested
No of samples with coliform growth
No with VTEC
No with VTEC and neutralisable faecal
Verocytotoxin
No with VTEC, neutralisable faecal Verocytotoxin not detected
No with neutralisable faecal Verocytotoxin in the
absence of VTEC
No with coliform growth and evidence of VTEC
infection

Diarrhoea,
no haemolytic
uraemic syndrome
62
54

Haemolytic
uraemic syndrome
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Table 3 Serotypes and toxin types of VTEC strains
Serotype of

Study group

VTEC

Verocytotoxin
type

No of
strains

Prodrome

Haemolytic uraeniic syndrome

Bloody diarrhoea, no haemolytic uraeniic
syndrome
Diarrhoea, no haemolytic uraemic syndrome
Healthy controls

0157:H7
0157:H7
0157:H05:H026:H11
026:HlI
055:H7
055:H1O
0105ac:H18
0115:H10
0128ab:H25
0145:H25
0163:H19
0165:H25
0?:H-

VTI VT2
VT2
VT2
VT1 VT2
VT1
VT2
VT2
VT2
VT1 VT2
VT1
VT2
VT2
VT2
VT2
VT2
Total

0157:H7
0157:H7
0157:H7
0 rought:H2
0 rought:H10

VT1

VT2
VT2
VT2
VT1 VT2
VT1 VT2

4
31
3
1
2
1
1
1
1
1k
1
2
1
2
1
53
1
2
1
1
1

2
27
3

Diarrhoea
2
4
1

2
1
1

1
1
1
1
2
1
2
1
40

13

*VTEC of serotypes 0115:HIO and 0157:H7 were isolated from one specimen.
tThe 'rough' strains were autoagglutinable.

containing sorbitol has been used for the detec- (table 2). Four of these samples came from
tion of possible 0157 strains. During part of the patients with a bloody diarrhoeal prodrome,
present study 112 specimens from cases of two had diarrhoea, and in the other case inforhaemolytic uraemic syndrome were tested on mation was not available.
sorbitol MacConkey agar. Testing of up to five
colonies from each specimen with an 0157 anti- TESTING OF SPECIMENS FROM FAMILY CONTACTS
serum detected E coli 0157 in 22 of these OF CASES OF HAEMOLYTIC URAEMIC SYNDROME
samples. Non-sorbitol fermenting colonies were Information as to whether family contacts had
detected in another 36 of the 112 samples but also
suffered with haemolytic uraemic synnone of the five colonies tested from these 36 drome,
or bloody diarrhoea was
specimens was 0157. The DNA probe tests available diarrhoea,
for 283 of the 288 patients with haemoshowed all the 22 samples, detected with the lytic
uraemic syndrome included in the study,'9
0157 antiserum, were positive and in addition and there
were reports of illness in the families
the probes detected VTEC of serogroup 0157 in of 65 patients.
information had been given
eight more cases. In seven of the eight cases for 49 of the 52This
from whom VTEC had
patients
there were 12% or fewer colonies positive for been isolated. Family members
of 14 of 35
in
the
Verocytotoxin
hybridisation tests.
patients with 0157 VTEC suffered from
diarrhoea or bloody diarrhoea and in six families
a
contact developed haemolytic uraemic synISOLATION OF VTEC IN RELATION TO THE TYPE
drome.
Family members of three of the 14
OF PRODROME
patients with VTEC belonging to other seroThe 196 cases of haemolytic uraemic syndrome groups
were ill but none developed haemolytic
were analysed in relation to the type of prodroFaecal specimens were
uraemic
mal illness and any evidence of VTEC infection. available syndrome.
for
from contacts of four
testing
One hundred and forty three cases (73%) had patients infected with 0157
VTEC and strains of
bloody diarrhoea, 42 (2 1%) had diarrhoea without blood, and seven patients had no diarrhoea. E coli 0157 were isolated from three. Faecal
specimens were also available from contacts of
In four cases there was no information regard- four
patients with haemolytic uraemic syning the prodrome.
for whom VTEC infection had not been
Of the 143 cases with a bloody diarrhoeal drome
confirmed;
prodrome 40 VTEC strains were isolated from negative. these contact specimens were all
the faeces of 39. Thirty two of the strains
belonged to serogroup 0157 and eight strains
were of seven other serogroups: from one TESTING OF MORE THAN ONE SAMPLE FROM
sample VTEC of serogroups 0157 and 0115 PATIENTS
were isolated (table 3). In the 42 patients with For 40 of the patients with haemolytic uraemic
haemolytic uraemic syndrome with a non- syndrome more than one faecal specimen was
bloody diarrhoeal prodrome VTEC were iso- tested and in 14 cases there was evidence of
lated from 13 samples and six belonged to sero- VTEC infection in at least one sample. There
group 0157 and the other seven strains were of was considerable variation in the results
five other serogroups (table 3). VTEC were not obtained with multiple samples especially in
isolated from the seven samples from patients relation to the proportion of VTEC among the
without a diarrhoeal prodrome.
coliforms and the titres of faecal Verocytotoxin.
In seven cases there was detection of faecal In seven of the 14 positive cases two samples
Verocytotoxin but VTEC were not isolated were taken on the same day and in six of these
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study extend previous investigations on the
association of VTEC and haemolytic uraemic
syndrome in children.'0 As reported in a prePhage type Verocytotoxin Plasmids
No of strains
type
(molecular weight (n=38)
vious
study the use of tests for Verocytotoxin
x l10)
genes using DNA probes and for faecal Vero1
55-63, 4-5-6-3
4
VTI VT2
cytotoxin with specific antisera showed evi2
VT2
56-62*
25
dence
of VTEC infection in more cases than
4
VT2
53t
2
24
VT2
55-58t
2
using
either test alone. 3 There is clearly a need
49
VT2
53-58
5
for alternative tests, however, especially for the
*Eight strains also carried additional plasmids ranging in size
cases where the faecal samples were submitted
from 19 to 48x 106.
several days after onset of the diarrhoeal
tOne strain also carried a plasmid of 35x 106.
tBoth strains carried two plasmids of molecular weight 55 to prodrome. These could include testing serum
58x 106.
samples that may be taken up to several weeks
after the onset of infection. Patients with
both samples had evidence of VTEC infection. haemolytic uraemic syndrome and infected with
In the remaining case one sample was positive 0157:H7 produce high titre serum antibodies to
for VTEC and the other was negative for VTEC 0157 lipopolysaccharide.29 High titre antibodies
and faecal Verocytotoxin. For seven patients up to 0157 lipopolysaccharide were also detected in
to three samples were taken on different days. several sera from patients with haemolytic
In one case the first sample was negative and a uraemic syndrome, not included in the present
second sample, taken three days later, was posi- study, from whom VTEC were not isolated and
tive. In other cases, where the information was faecal Verocytotoxin could not be demonavailable, with time there was generally a reduc- strated.30 The combination of examining sera as
tion in the frequency of isolation of VTEC and a well as faeces should provide evidence of VTEC
drop in faecal Verocytotoxin titre.
infection in a much higher proportion of
patients with haemolytic uraemic syndrome.
During the study over 20% of the cases with
FURTHER PROPERTIES OF 0157 VTEC STRAINS
haemolytic uraemic syndrome had family memVTEC strains isolated from patients with bers suffering from diarrhoea or bloody
haemolytic uraemic syndrome and belonging to diarrhoea. Because of insufficient information it
serogroup 0157 were examined by phage typing was not possible to conclude whether the cases
and plasmid analysis in order to study the distri- and family contacts had been infected from a
bution of the different strains in Britain. The single source or there had been person to person
results are shown in table 4.
spread. Further studies are required to investiTwenty five of the 38 strains belonged to gate this.
phage type 2; all 25 strains carried a plasmid of
In this investigation the study of three control
56 to 62 x 106 with eight of the strains possessing groups gave evidence of VTEC infection in 8%,
additional plasmids. The remaining 0157 VTEC 6%, and 4% from individuals with bloody
strains belonged to four other phage types, 1, 4, diarrhoea, with diarrhoea, and healthy controls
24, and 49. The phage type 1 strains produced respectively. These figures contrast with the
VT1 and VT2 and colicin D and carried a small 31% of cases with haemolytic uraemic syndrome
plasmid whereas strains of types 4, 24, and 49 with evidence of VTEC infection. It is rather
produced VT2 alone and usually only had a surprising that VTEC were isolated or faecal
single plasmid of 53 to 58 x 106. The two phage Verocytotoxin was demonstrated in only 8% of
type 24 strains carried two plasmids of 55 to children with bloody diarrhoea as other studies
58 x 106 and in both cases one plasmid encoded in Britain have reported a much higher inciproduction of colicin I. Loss of the colicin I dence of VTEC in cases of haemorrhagic
plasmid converted the phage type 24 strains to colitis.3' 32 These studies of haemorrhagic
phage type 2.27 In general, strains of particular colitis have usually involved adults rather than
phage types were not restricted to a certain children under 16 years as tested in the present
geographical area, although both strains of study.
phage type 24 were isolated in Birmingham. All
VTEC of serotype 0157:H7 or 0157:H- were
38 0157 strains were sensitive to the 15 com- predominant in the present study although
monly used antibacterial agents25 tested in this VTEC belonging to 11 different serotypes other
study.
than 0157:H7 or 0157:H- were isolated and this
Four strains of serotype 0157:H7 were extends the range of serotypes associated with
detected in the samples from the control groups cases of haemolytic uraemic syndrome. VTEC
(table 3). Three strains from the bloody belonging to serotypes 05:H-, 055:H7, 055:Hl0,
diarrhoea controls belonged to phage types 2 OlO5ac:H18, 0115:H1O, and 0165:H25 have not
(VT2), 4 (VT2), and 8 (VTl and VT2). The been reported previously in cases of haemolytic
0157:H7 strain from the diarrhoea control uraemic syndrome. VTEC other than 0157 were
group was of phage type 2 (VT2). Plasmid isolated from seven patients with a non-bloody
analysis showed the three VT2 strains carried a diarrhoeal prodrome and from eight with a
plasmid of 56x 106 and the strain with VT1 and bloody diarrhoeal prodrome.
VT2 produced colicin D and possessed plasThe use of sorbitol MacConkey agar and an
mids of 58x106 and 4 7x106.
0157 antiserum is useful for the detection of
VTEC belonging to serotype 0157:H7 or
0157:H- and identified 73% of the samples
Discussion
found to contain 0157 VTEC strains using the
The microbiological findings of this three year DNA probes. The use of sorbitol MacConkey
Table 4 Properties of VTEC strains belonging to
serogroup 0157
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agar, however, is not applicable for the detection of VTEC of other serogroups. As VTEC
belonging to serogroups other than 0157 were
isolated in a significant number of specimens
improved tests are required for the detection of
such strains in clinical laboratories.
Studies of the properties of the 0157 strains
showed that strains which produced VT2 and
belonged to phage type 2 were the predominant
class. Such strains are widely distributed in
Britain27 and Canada33 and a strain of this type
was responsible for an outbreak of haemorrhagic colitis in Birmingham in 1987,27 34 and
also for a cluster of cases of haemolytic uraemic
syndrome in the West Midlands in 1983.12 27
VTEC can cause serious human disease in
Britain but little is known about the sources of
the VTEC strains. In North American foods of
animal origin appear to be a major source of
0157:H7 infecting humans and outbreaks of
haemorrhagic colitis have been associated with
the consumption of hamburgers and unpasteurised milk.9 1o Evidence for bovines being a
reservoir for 0157:H7 also comes from the isolation of these bacteria from cattle in Canada,
USA, Argentina, and Britain. 10 32 Examination
of retail fresh meats and poultry for 0157:H7 in
the USA and Canada showed that these organisms were present in I 5 to 3 7% of samples of
beef, pork, poultry, and lamb.35 Such information is not available in Britain and there is a
need to establish whether VTEC infections in
man are zoonotic in origin and to trace the
vehicles of transmission.
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