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Association of Helicobacter pylori with HLA-DR
antigen expression in gastritis

A Wee, M Teh, J Y Kang

Abstract
Aims: To assess the association between
Helicobacter pylori-associated gastritis
and HLA-DR antigen (class II antigen)
expression.
Methods: Fifty endoscopic gastric

biopsy specimens were studied for the
presence of H pylori, degree and type of
inflammation, and for HLA-DR antigen
expression in the epithelium. The cases

were chosen to represent different
categories: inflamed gastric mucosa with
(n= 13) and without (n= 20) H pylori, and
non-inflamed mucosa (n= 17).
Results: The antigen was aberrantly

expressed in the antral mucosal epith-
elium in 11 of 12 cases (92%) with acute-
on-chronic gastritis when H pylori was

also present. It was present in the antrum
in only seven of 18 Hpylori negative cases

(39%) with acute-on-chroniclchronic
gastritis. One of three cases of acute gas-

tritis and three of seven cases of chronic
gastric erosions (non-inflamed category)
showed positive staining. Generally, there
was more staining in the antral than body
mucosa and in the surfacelfoveolar epith-
elium than in the glands. No aberrant
HLA-DR antigen expression was found in
the 10 cases of normal gastric mucosa

examined.
Conclusions: These findings suggest

that H pylori may have a role in the
induction of class II HLA antigen expres-
sion in chronic gastritis and lend support
to the view that these organisms may be
responsible for part of the inflammatory
response.
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Class II HLA antigens are the products of the
HLA-DR, DQ, and DP genes, and are located
in the HLA-D region. Unlike class I HLA
antigens, they have a more restricted distribu-
tion and are known to be strongly present in
cells associated with the human immune res-

ponse-monocytes/macrophages, dendritic
antigen-presenting cells such as Langerhans'
cells, B lymphocytes and activated T lym-
phocytes.' They have also been shown to be
present in other tissues, both normal and
pathological.'2 While class II HLA antigens
are absent in the epithelial cells of normal
gastric mucosa, they are present in the inflamed
mucosa of chronic gastritis.34 Previous studies
have also shown a direct link between epithelial
HLA class II antigen expression and the
intraepithelial, as well as the lamina propria,

density of T lymphocytes.5 This suggests a

causal role for the T cells, probably via a

lymphokine such as gamma interferon, because
this substance has the ability to induce the
transcription ofHLA class II antigens.'6
Numerous studies have also attested to the

very strong link between colonisation of the
gastric mucosa by Helicobacter pylori and gas-

tritis; particularly so when the gastritis is
"active". The prevalence of H pylori ranges

from 70% to 90% in active chronic gastritis but
falls to as low as 6% in inactive cases.7 The
accumulated evidence to date suggests that
these organisms may have an aetiological role in
the pathogenesis of chronic gastritis.10 The
presence ofHpylori in the gastric mucosa could
therefore give rise to a primary immune reac-

tion" with T cell activation and subsequent
induction of HLA class II antigens in
the affected gastric epithelium. This study
attempts to see if a link exists between the
presence ofH pylori in the gastric mucosa and
HLA-DR antigen in the affected epithelium.

Methods
Altogether, 50 endoscopic gastric biopsy
specimens were selected from department files
from January 1984 to March 1991. They were

taken from patients who had undergone gas-

troduodenoscopy for gastrointestinal symp-

toms. Informed consent had been obtained.
Patients with gastric carcinoma were excluded.
All of the biopsy specimens included at least
one piece of antral as well as one piece of body
mucosa. When focal abnormalities such as

inflammatory changes or erosions were

present, the biopsy specimen was taken from
the abnormal area. Otherwise the specimens
were taken from the lesser curve mid-antrum
and greater curve mid-body. These cases were

chosen to represent different categories:
inflamed gastric mucosa with and without H
pylori, and non-inflamed mucosa. The
specimens were fixed in 10% buffered for-
malin. Paraffin wax embedded sections were

cut at 4jm and stained with haematoxylin and
eosin and by periodic acid-Schiff.

HISTOLOGICAL ASSESSMENT

Histological gastritis was defined by a

modification of the system used by McNulty et
al'2 which has been described in detail
previously.'3 In brief, mononuclear and
polymorphonuclear cellular infiltration were

each graded from 0 to 4. If the acute inflam-
matory score was 1 or more, or the chronic
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inflammatory score were 3 or more, gastritis
was said to be present. Gastritis was said to be
acute if the polymorphonuclear cellular score

was 1 or more with a mononuclear cellular
score of under 3. Chronic gastritis was diag-
nosed if the mononuclear cellular infiltrate was
3 or more while the acute inflammatory score

was 0. Acute-on-chronic inflammation was

diagnosed when the acute and chronic inflam-
matory scores were greater than 0 and 2,
respectively. The occurrence of glandular atro-
phy and intestinal metaplasia were recorded
separately.
Non-inflamed mucosa was further sub-

divided into normal gastric mucosa and chronic
gastric erosions. Chronic gastric erosions were

recognised by the presence of papillary surface
and increased capillary vascularisation in the
superficial lamina propria in a setting of min-
imal inflammatory cellular infiltrate. The
presence or absence of H pylori was assessed
using the haematoxylin and eosin stain as we
have found that this is as effective as the Giemsa
method.813 A blind review by the same path-
ologist (AW) of 24 consecutive antral biopsy
specimens stained with haematoxylin and eosin
and read on two separate occasions showed
agreement in all cases. Another blind compar-
ison of serial sections of 126 consecutive antral
biopsy specimens stained with haematoxylin
and eosin and with Giemsa showed agreement
in 123 (98%). Although bacteriological culture
was not routinely used in this study, we had
previously found a good correlation between
histological and bacteriological identification of
Hpylori."

IMMUNOPEROXIDASE STAINING FOR HLA-DR

ANTIGEN
Sections 4 pm thick were subsequently cut and
stained for the presence of HLA-DR antigens
using the streptavidin-biotin method with a

commercially available mouse monoclonal
antibody (Dako-HLA-DR/Alpha) at a con-
centration of 1 in 50. The staining patterns of
the gastric surface/foveolar epithelium and
glandular epithelium were evaluated separately
for the extent of staining using a three-point
system. This was based on the percentages of
epithelial cells staining positively in their res-

pective locations: 0 (no staining), 1 + (less than
10%), 2+ (10-50%) and 3+ (> 50%). The
positive staining of the histiocytes/lym-

phocytes in the lamina propria provided the
necessary positive control while the biopsy
specimens from the normal gastric mucosa
acted as negative controls.
Data were analysed by Fisher's exact test and

the two-sided probability value obtained.
Probability values of <0 05 were regarded as
significant.

Results
Of the 50 gastric biopsy specimens examined,
gastritis was diagnosed in the antrum or body
mucosa, or both, of 33 patients (table 1).
Twenty four of them had acute-on-chronic
gastritis; six showed only chronic gastritis; and
three only acute inflammation. The remaining
17 cases consisted of either normal gastric
mucosa (10), or chronic gastric erosions (7)
with no significant inflammatory component.
H pylori was identified in 13 specimens-12
showing acute-on-chronic gastritis and one
acute gastritis. No organisms were identified in
the non-inflamed category.
HLA-DR antigen staining, when present,

was cytoplasmic with a membranous compon-
ent ofvariable intensity. Generally, it tended to
be more positive in the antrum than in the body
and was more often expressed in the surface/
foveolar than in the glandular epithelium (table
2).

INFLAME GASTRIC MUCOSA
Acute-on-chronic gastritis withHpylori
There was unequivocal HLA-DR staining in
the antrum in 11 out of 12 cases (92%) with H
pylori (table 2) (Figure). Staining tended to be
extensive for this category with most showing
either 2+ or 3+ staining in the antral surface/
foveolar epithelium. Overall, there was less
staining in the body mucosa, with only eight
cases (67%) showing unequivocal positivity in
the surface/foveolar epithelium; half showed
1+ staining. For both the antral and body
types of mucosa, HLA-DR antigen was more

likely to be expressed in the surface/foveolar
epithelium rather than in the glandular epi-
thelium.

Acute-on-chronic and chronic gastritis withoutH
pylori
There were 18 cases in this category. The
degree of chronic inflammation was compar-

Table I Helicobacter pylori and type ofgastric mucosa

Antrum Body

Chronic Chronic
inflammnation inflammation

Acute Intestinal Acute Intestinal
Categories Hpylori inflammation 1 + 2+ 3+ 4+ Atrophy metaplasia Hpylori inflammation 1 + 2+ 3+ 4+ Atrophy metaplasia

Inflamned mucosa
Acute-on-
chronic 12 12 12 0 0 10 2 11 5 12 12 2 4 5 1 4 1
gastritis 12 0 11 0 0 12 0 5 0 0 11 0 4 8 0 3 0
Chronic
gastritis 6 0 0 0 1 5 0 0 0 0 0 0 1 5 0 0 0
Acute
gastritis 3 1 2 0 3 0 0 1 0 1 3 1 2 0 0 0 0

Non-inflamed mucosa
Normal 10 0 0 5 5 0 0 0 0 0 0 6 4 0 0 0 0
Chronic
erosions 7 0 0 3 4 0 0 1 0 0 0 4 3 0 0 0 0
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Table 2 HLA-DR antigen expression and type ofgastric mucosa

Antrum Body

Surface/foveolar Glandular Surface/foveolar Glandular
epithelium epithelium epithelium epithelium

Categories 0 1+ 2+ 3+ 0 1 + 2+ 3+ 0 1+ 2+ 3+ 0 1 + 2+ 3+

Inflamed mucosa
Acute-on-chronic gastritis 12 (Hpylori positive) 1 2 5 4 8 1 1 2 4 4 2 2 9 3 0 0

12 (Hpylori negative) 7 2 3 0 9 1 0 2 8 4 0 0 9 2 1 0
Chronic gastritis 6 4 2 0 0 5 0 1 0 6 0 0 0 6 0 0 0
Acute gastritis 3* 2 0 0 1 2 1 0 0 2 1 0 0 1 2 0 0

Non-inflamed mucosa
Normal 10 10 0 0 0 10 0 0 0 10 0 0 0 10 0 0 0
Chronic erosions 7 4 1 1 1 5 0 1 1 7 0 0 0 7 0 0 0

*One case showed Hpylori and HLA-DR antigen staining of the epithelium in both sites.

IN.

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t

Immunoperoxidase staining ofHLA-DR-reactive cells in the antral mucosa of a patient

with Hpylori-associated acute-on-chronic gastritis. Note intense staining of the

epithelial cells in the surface/foveolar epithelium on the right andglandular epithelium

on the left. Inset: Hpylori colonisation of the gastric mucous layer (haematoxylin and

eosin) .

able with that in the previous category. Fewer

cases had concomitant acute inflammation or

atrophy, however, and there was no instance of

intestinal metaplasia (table 1). Seven cases

(39%/) stained positively in the antral and four

cases (22%) in the body surface/foveolar epith-

elium. When the HLA-DR expression between

the inflamed mucosa with and without Hpylori

was compared (table 3), there were significantly

fewer cases that stained positively for HLA-

DR antigen in the antral surface/foveolar

epithelium (p < 0<01) in the absence of the

organism. The difference remained even when

the comparison was confined to those cases

with concomitant acute inflammation (p <

0 03). The extent of staining was also less

extensive for this category: no case showed 3+
staining in either the antrum or body. Again,
the staining tended to be localised mainly to the
surface/foveolar epithelium of the antrum.

Acute gastritis
One of the three cases expressed HLA-DR
antigen in the surface/foveolar and glandular
epithelium in both the antrum and body
mucosa. This case was positive for H pylori.
The other two cases were negative for Hpylori;
one of them showed only 1+ antigen staining
and this was restricted to the glands in the body
region (table 2).

NON-INFLAMED GASTRIC MUCOSA
Normal gastric mucosa
The 10 cases studied were negative for HLA-
DR antigen (table 2).

Chronic gastric erosions
Of the seven cases, only three (43%) expressed
HLA-DR antigen in the antrum (table 2).
There was no significant inflammation in these
cases (table 1).

Discussion
The aberrant expression of HLA class II
antigens in chronic gastritis has been documen-
ted.34 Using a monoclonal antibody that is
reactive to paraffin wax blocked tissue, we have
similarly found abnormal expression of HLA-
DR antigen in inflamed gastric mucosa. Of
interest is the fact that there seems to be a

discrepancy in the HLA-DR antigen expres-
sion between equally chronically inflamed gas-
tric mucosa with and without H pylori. This
would strongly suggest thatHpylori may have
an aetiological role in the induction of class II
HLA antigens in gastric epithelial cells. The
presence of foreign bacterial antigens could
possibly initiate a local immune reaction'1 lead-
ing to the activation of immune cells like T

Table 3 Comparison ofHLA-DR antigen expression in acute-on-chronic and chronicgastritis with and withoutH
pylori

Antrum Body

Surfacelfoveolar Glandular Surface/foveolar Glandular
epithelium epithelium epithelium epithelium

H pylori 0 + 2+ 3+ 0 1 + 2+ 3+ 0 1+ 2+ 3+ 0 1 + 2+ 3+

Present 12 1 2 5 4 8 1 1 2 4 4 2 2 9 3 0 0
Absent 18 11 4 3 0 14 1 1 2 14 4 0 0 15 2 1 0
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lymphocytes, with subsequent release of
gamma interferon and/or other lymphokines/
cytokines which are capable ofinducing class II
HLA antigen expression. In this respect it is
interesting to note that previous work had
shown a direct correlation between the degree
of HLA-DR activation and the number of
activated T lymphocytes present.5

It is already known that the more active the
gastritis in terms of the intensity of the
polymorphonuclear cellular infiltrate, the more
likely it is that Hpylori will be found. Polymor-
phonuclear neutrophils probably did not have a
significant role in HLA-DR induction,
however, as the main lymphokine/cytokine
purported to be responsible for the induction of
class II HLA antigens in vivo is gamma inter-
feron. HLA-DR expression in chronic gastritis
also remained low when H pylori was not
present, even for those cases where there was
concomitant acute inflammation (table 3). The
overall degree of acute inflammation, however,
as determined by the acute inflammatory score,
was less than that for the cases of gastritis in
which H pylori was present. It is also relevant
that of the three cases showing acute inflamma-
tion alone, the only case that had extensive
HLA-DR expression also contained H pylori.
The acute inflammatory score was also very
high for this particular case.
As expected, normal gastric mucosa did not

show any HLA-DR expression. Three of the
seven cases ofchronic gastric erosions included
under the non-inflamed category, however,
showed aberrant HLA-DR expression. The
staining was identified in the antrum and
graded as 1+, 2 +, and 3 +, respectively. A
possible explanation is that this could have
been due to a prevous inflammatory episode
which had subsequently become quiescent.
The aberrant antigen, once induced, however,
may remain within the epithelial cells for some
time.
Thus it would seem from our studies that

chronic gastritis is associated with aberrant
HLA-DR expression. In some cases the

inflammation has since subsided. A strong
correlation was found between the presence of
HLA-DR antigen expression and H pylori,
providing further evidence that these organ-
isms may have a primary role in its induction by
evoking a host immune response.
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photography, and Mrs A T Mok for typing the manuscript.
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