








Frequency ofpathogenic and enteroadherent E coli in patients with IBD
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Figure1 Detection of enteroadherent E coli in stool samples and biopsies offour patients
with ulcerative colitis (UC), two patients with Crohn's disease (CD), andfive patients
without inflammatory bowel disease (C) in time. Triangles, strains positive after
hybridisation with a probe for detection of diffusely adhering E coli; Circles, strains postive
after hybridisation with a probe for detection of aggregatively adhering E coli; Squares,
strains positive after hybridisation with a probe for detection of attaching-effacing E coli.
Isolates obtainedfrom stool samples are indicated by closed symbols, isolates obtainedfrom
rectal biopsies are indicated by open symbols.-No probe positive strains after hybridization
with any of the probes; NA, not available.

Discussion
Various studies have addressed the hypothesis
that virulent or adherent E coli strains contrib-
ute to the pathogenesis of IBD in an unex-

plained manner.2 13 14 24 No consistent data
have been shown in such studies, in which a

variety of tests was used and isolates from
either stool specimens or rectal biopsies were

examined. We used DNA probes to detect E
coli carrying genes encoding virulence factors
and adhesins. In addition, a large number of
colonies was tested from both stool specimens
and corresponding rectal biopsies.
We did not observe significant differences in

the prevalence of pathogenic or adherent E coli
in either stool specimens or rectal biopsies from
patients with IBD and controls. No VTEC
strains were detected by DNA hybridisation, in
contrast with some studies2 but in concord-
ance with others.'4 Similarly, no enteroinvasive
strains were found.
DAEC and P-piliated E coli were the most

frequently encountered probe positive E coli.
Similar to our results, Hartley et al" found that
the majority of adherent isolates from patients
with IBD and controls showed diffuse adhesion
to HEp-2 cells. The DNA probe we used
detects genes shared by a family of genetically
related adhesins mediating diffuse adhesion,
the Dr family.'5 26 These adhesins include the
Dr haemagglutinin, AFA I, AFA III, and

Figure 2 Results ofRAPD analysis of isolates obtained
from stool samples and a rectal biopsy of a patient with
ulcerative colitis. (A) RAPD analysis performed with
primers ERIClR and ERIC2. (B) RAPD analysis
performed with random primer TT3. Lane 1, molecular
weight marker of 123 base pairs; Lanes 2-5, four probe
positive isolates obtainedfrom the first stool sample of a
patient with ulcerative colitis (patient 1829); Lanes 6 and
7, two probe negative isolatesfrom the first stool sample of
patient 1829; Lanes 8-1 1, four probe positive isolates
obtainedfrom the rectal biopsy from patient 1829 collected
on the same day as the first stool sample; Lane 12, probe
negative isolate obtainedfrom the rectal biopsy from patient
1829; Lanes 13 and 14, two probe positive isolates from the
second stool sample ofpatient 1829, obtainedfive weeks
after the first stool sample.

F1845 adhesin, and recognise the Dra blood
group antigen as their receptor."7 This receptor
is present on a large number of epithelial cells,
including colonic epithelial cells.'8 The patho-
genic nature of DAEC has not been
elucidated." Studies from different geographic
areas show discordant results concerning their
association with diarrhoea. In our study, iden-
tical DAEC, as shown by RAPD, could be
detected in stool specimens from patients with
IBD and controls with time, indicating that
DAEC form a part of the resident flora of some
adults, irrespective of the presence or absence
of colitis (fig 1). Identical strains were also
present on corresponding rectal biopsies,
suggesting that these strains were truly adher-
ent.
E coli possessing P-pili adhere to colonic epi-

thelial cells in vitro by binding to the
Gala1-4GalP containing receptor.'9 Wold et al"'
and Tullus et al9 showed that P-pili expressing
E coli are residents in the colon at infancy, in
contrast with transient strains that express
P-pili less frequently. Although we only hybrid-
ised isolates obtained from single rectal biop-
sies with the probe for detection of pap related
genes, we assume that the P-pili encoding E coli
strains, isolated from rectal biopsies, are also
resident strains.
The mechanisms underlying the association

between resident bacteria and the mucosal sur-
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face have not been elucidated. Adhesion of bac-
teria to epithelial cells is thought to occur
through interactions between bacterial adhesins
and cellular receptors at the initial site of infec-
tion. Bacterial association with intestinal mu-
cins may also occur through interactions with
bacterial outer membrane components.30
Adlerberth et alP showed that the Dr haemag-
glutinin, P, type 1, and S fimbrial adhesins
mediate binding of E coli to both colonic and
ileal enterocytes. Expression of these adhesins
may contribute to the establishment ofE coli in
the intestine. We did not study the occurrence
of E coli possessing type 1 fimbriae or S
fimbriae. Therefore, such strains may have been
present among the DNA probe negative E coli
isolated from stool specimens and rectal
biopsies.
EAggEC were isolated from stool samples

and rectal biopsies from three of 28 patients
with IBD but were absent in both stool samples
and rectal biopsies from 20 controls. EAggEC
have been associated with persistent diarrhoea
in children in developing countries.32 33 As the
number of patients with EAggEC in our study
was low, the association of EAggEC with IBD
remains unclear.
E coli isolates obtained from three rectal

biopsies caused detachment of the HEp-2 cell
monolayer on the glass coverslip. This phe-
nomenon has also been described by other
investigators and appeared to be related to
haemolysin production.25 34 Recently, it was
shown that such strains are not associated with
diarrhoea.35 An association with IBD is also not
very likely as haemolysin producing strains
were equally distributed among patients and
controls in our study.
Although both patients and controls carried

adherent E coli in the large intestine at a similar
rate, we cannot rule out the possibility that the
mere presence of adherent bacteria in the
colon, either E coli or other species, contributed
to the inflammation in patients with active
IBD. Shen et al7 reported that in vitro
adherence of E coli from patients with colitis to
matrix proteins was higher than from control
strains. Bacteria may adhere to a damaged
mucosal surface through increased exposure of
receptors or through non-specific interactions
when matrix proteins are exposed.36 Bacteria
adhering to matrix proteins may thus contri-
bute to an inflammatory response by exposing
the mucosal immune system to bacterial
antigens while bypassing the epithelial barrier.
Adherence of some bacteria to epithelial cells
has been shown to lead to the release of
cytokines by the cells and to induce transepi-
thelial migration of neutrophils.37 38 Therefore,
functional changes of the epithelial cells to
which such bacteria have bound may also con-
tribute to the inflammatory reaction seen in
IBD. We have found no significant differences
in the presence of true pathogenic E coli in fae-
cal samples or rectal biopsies from patients with
IBD and controls. E coli strains possessing Dr
adhesins, and probably those possessing P-pili,
are resident in the large intestine of some indi-
viduals and adhere to the rectal mucosa,
irrespective of the presence or absence of colitis.
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