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Summary. Lymphocyte subpopulations (B, T,,
Tg), monocytes/macrophages (LeuMs, KiM5) and
HLA-DR antigen expression were studied immun-
ohistochemically in frozen sections from 32 antral
and 37 fundal biopsies of type-B chronic gastritis.
Aberrant HLA-DR antigen expression in epithelial
cells of gastric mucosa was found in all cases close-
ly related to mononuclear infiltrates. Epithelial
HLA-DR expression and mononuclear infiltrates
were practically absent in foci of intestinal metap-
lasia. These findings suggest that an immunopath-
ologic mechanism probably plays a role in initia-
tion or perpetuation of type-B chronic gastritis.
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Introduction

Two histologically identical types of chronic gastri-
tis are recognized. Type A is relatively infrequent,
involves the gastric body and accompanies perni-
cious anemia and other autoimmune disorders
(Doniach et al. 1963; Buchanan et al. 1966). Type
B involves the gastric antrum in most cases and
is not associated with autoimmune disorders (Mor-
son and Dawson 1979). Humoral immune mecha-
nisms seem to play a central role in the pathogene-
sis of type A gastritis. Organ specific autoantibo-
dies have been demonstrated by many investiga-
tors (Ardeman and Chanarin 1965; Jeffries and
Sleisenger 1965; Hoedemaker and Ito 1970; Du-
chateau and Zeitoun 1983; Uibo et al. 1984).

In type B chronic gastritis irritants and/or in-
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fectious agents have been implicated in the patho-
genesis (Edwards and Conghill 1966; Wyatt et al.
1986). In some cases, however, antibodies against
gastric mucosal cell antigens have been demon-
strated (Uibo and Krohn 1984; Vandelli et al.
1979).

In both types of chronic gastritis cellular im-
mune mechanisms have been less extensively stud-
ied. In the majority of studies an in vitro cell re-
sponse to gastric antigens has been sought (Salu-
pere et al. 1972; Finlayson et al. 1972; Uibo and
Salupere 1976; Tto et al. 1978).

Studies on the immunocompetent cell composi-
tion of the gastric lesion are very limited (Tsutsumi
et al. 1984; Vecchi et al. 1985).

Presently, aberrant HLA-DR antigen expres-
sion on epithelial cells from organs involved by
an autoimmune process, such as the salivary glands
in Sjogren’s syndrome (Lindahl et al. 1985; Mout-
sopoulos et al. 1986) thyroid follicles in Hashimoto
and Grave’s disease (Hanafusa ct al. 1983 ; Jansson
et al. 1984; Aichiger et al. 1985) bile ducts in pri-
mary biliary cirrhosis (Ballardini et al. 1984) have
been demonstrated. Their role in presenting organ
specific antigens and initiating or perpetuating au-
toimmune reactions has been emphasized (Bottazo
et al. 1983; Todd et al. 1985).

The present study examined aberrant HLA-DR
antigen expression in mucosal epithelial cells of
type B chronic gastritis and its relationship to the
lymphocytic subpopulations in order to elucidate
the possible role of immune mechanisms.

Materials and methods

Multiple tissue specimens from 32 antral and 37 fundal gastric
biopsies were taken through an Olympus GIF-1T flexible gas-
troscope from 55 patients. Tissue from both antrum and body
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in 14 cases from antrum only in 18 cases and from body only
in 23 cases was sufficiently for immunohistochemistry. None
of these patients had any clinical or serological evidence of
an autoimmune disorder. A history of gastroduodenal ulcer
was documented in 12 cases. A history of dyspepsia was the
indication for gastroscopy in the remaining of the patients.
In most of the cases the mucosa of the fundus and/or antrum
appeared pathological with variable degrees of erythema, oe-
dema and/or atrophy. Part of the biopsy specimens were routin-
ely processed for light microscopy; the rest were immediately
snap-frozen in isopentane-liquid nitrogen using as embedding
medium OCT (Tissue Tek). The frozen specimens were stored
at —70° C until processing.

Frozen cryostat sections 5 pm thick were air-dried and
fixed in absolute acetone. They were stained with monoclonal
antibodies against B-lymphocytes (Pan-B) T-helper/inducer
. cells (Leu 3a, b, T4), T-suppressor/cytotoxic cells (T8), mono-
cytes/histiocytes (LeuMS5, KiM3) and class II major histocom-
patibility complexes antigens (anti-HLA-DR) using a sensitive
two step indirect immunoperoxidase technique as previously
described.

The monoclonal antibodies against Pan-B, T4, T8 and
HLA-DR antigens were purchased from Dakopatts (Denmark).
Anti-Leu 3a, b and LeuMS5 monoclonal antibodies were ob-
tained from Becton and Dickinson (CA, USA). Anti-KiM5
monoclonal serum was kindly provided by Prof. K. Lennert
(University of Kiel, FRG). Rabbit antimouse peroxidase conju-
gated and swine anti-rabbit peroxidase congugated serums were
purchased from Dakopatts (Denmark). The monoclonal anti-
body DAKO-UCHL1 which stains satisfactorily T-cells in par-
affin sections (Norton et al. 1986) has been used in control
gastric tissue from 15 consecutive autopsies of children.

Frozen sections where the specific monoclonal antibody
were omitted served as negative controls.

The distribution and relative number of B-lymphocytes,
helper/inducer T-cells, suppressor/cytotoxic T-cells and mono-
cytes/histiocytes were estimated. Intraepithelial (IEL) and ex-
traepithelial (EEL) cell infiltrations were evaluated. The density
of EEL cells was expressed in numbers per high power magnifi-
cation field. In every case the whole section was examined and
a final mean number was estimated. The cases finally separated
into four groups by using the following grading system of cell
infiltrate density:+ =0-30, + + =30-65, + + 4+ =65-100,
+ + + + = > 100 positive cells per high power field. Areas with
germinal centers were evaluated separately.

The IEL cell density was expressed in mean cell number
per gland units. As gland unit was considered the sum up to
10 cryptal or glandular cells.

Staining results for HLA-DR antigens were expressed as
percentages of positive epithelial mucosal cells and four groups
of cases were developed: 0-25, 25-50, 50-75 and 75-100% posi-
tive cells.

Light microscopy sections were examined blindly by two
independent observers. There was agreement in all but 3 fundal
biopsies being categorized as either active or quiescent superfi-
cial gastritis. After reexamination a final agreement was
achieved. Histological classification was made according to
Morson and Dawson (1979). Presence of polymorphonuclear
leukocytes was taken as a sign of active inflammation.

Results

From the 32 antral biopsies 2 showed active super-
ficial, 25 showed active atrophic and 5 quiescent
atrophic gastritis. From the 37 fundal biopsies 8

showed active superficial, 8 quiescent superficial,
19 active atrophic and 2 quiescent atrophic gastri-
tis.

In 1/4 of the cases, areas of intestinal metapla-
sia were found in paraffin and/or frozen sections.
Seven antral and twelve fundal biopsies with areas
of intestinal metaplasia were studied immunohisto-
chemically.

Mononuclear cell infiltrates were mainly found
in lamina propria of both antral and fundal gastric
biopsies. Their topographical distribution was
closely related to the histological subtypes of the
gastritis. In all cases mononuclear cells were infil-
trating the lamina propria densely around the
crypts. In cases of superficial chronic gastritis the
mononuclear infiltrates were located almost ex-
clussively around the mucosal crypts (Fig. 1). The
degree of their extension to the deeper parts of
the mucosa depended on the severity of atrophic
gastritis. In severe cases the mononuclear cells in-
filtrated densely the whole gastric mucosa (Figs. 2
and 3). In less severe cases of atrophic gastritis
the mononuclear cell infiltrates were less promi-
nent in deeper areas and focally distributed.

B-lymphocytes were less numerous than the
other mononuclear cells and represented in most
cases less than 50% of the total T-cells. In 22 antral
and 20 body gastric biopsies well developed folli-
cles with germinal centres were recognized. They
were located either superficially or in the deeper
mucosa. B-lymphocytes were practically absent in
intraepithelial positions.

Helper/inducer T-lymphocytes were the fre-
quent cell type in extraepithelial areas of lamina
propria. In the majority of the cases the relative
numbers of helper/inducer to suppressor/cytotoxic
T-lymphocytes ranged from 1,2:1 to 2:1. When
areas with germinal centres were excluded, this ra-
tio was lower (around 1:1) and in some cases sup-
pressor/cytotoxic T-lymphocytes predominated.
This was due to the relatively small numbers of
suppressor/cytotoxic T-lymphocytes in the folli-
cles. Both helper/inducer and suppressor/cytotoxic
T-lymphocytic infiltrates were denser in the cryptal
areas (Fig. 1 and 4). In severe cases of atrophic
gastritis both T-cell subpopulations were observed
in significant numbers in the deeper mucosa. Help-
er/inducer T-lymphocytes were infrequently seen
within the epithelium (Fig. 2). The majority of IEL
cells expressed the suppressor/cytotoxic phenotype
(Fig. 4). Up to 10 suppressor/cytotoxic T-lympho-
cytes per glandular unit were found.

Most of TEL suppressor/cytotoxic T-lympho-
cytes were found in the crypts although their pres-
ence in glands of the body was not infrequent.
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The distribution and number of monocytes/
histiocytes (LeuM5 and KiM5 positive) paralleled
those of T-lymphocytes and especially of the helper
T-lymphocytes. In some areas they were densely
located around crypts or glands like tight sleeves.
However they were not found intraepithelially.

In areas of intestinal metaplasia B-lympho-

cytes, T-lymphocytes and monocytes/histiocytes
were very rare (Fig. 5). In only two cases a mild
to moderate mononuclear cell infiltration was ob-
served especially at the periphery of the metaplastic
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Fig. 1. Gastric body biopsy. T4-
helper cells infiltrating the cryptal
areas of mucosa predominantly.
Immunoperoxidase x 120

" ‘ Fig. 2. Dense T4-cell infiltrates in

deeper parts of gastric mucosa.
Immunoperoxidase x 80

foci. 1EL suppressor/cytotoxic T-lymphocytes
were also rare in metaplastic areas. They never ex-
ceeded 4 cells per glandular unit. Most of the cells
seen among metaplastic glands were plasma cells.
In general HLA-DR positive epithelial celis
were found close to lymphocytic infiltrations. In
all cases the more steadily and intensely stained
areas were those of the crypts. The percentages
of HLA-DR positive epithelial cells ranged from
3 to 100 per cent (Fig. 6a , b) and paralleled the
severity of the gastric inflammation. A relationship
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between percentages of HLLA-DR positive epitheli-
al cells and number of T-cells especially of the T,
cell phenotype was observed in most cases (Table
1). Epithelial cells of gastric body glands were
mostly negative, but in some cases small positive
nests were found, especially in areas with lympho-
cytic infiltrations.

In the foci of intestinal metaplasia the epithelial
cells were practically negative for HLA-DR anti-
gens (Fig. 7). Only in three cases was mild HLA-
DR expression noted in the cytoplasm of the me-
taplastic glandular cells, with a denser accentua-
tion at the luminal surface.

A high percentage of EEL mononuclear cell
infiltrates was HLA-DR positive, apparently cor-
responding to B-lymphocytes, histiocytes and acti-
vated T-lymphocytes (Fig. 7).

Difficulty in defining normal gastric mucosa
is well recognized and it is impossible to perform
gastric biopsies in clinically symptomless persons.
For these reasons we examined immunohistochem-
ically snap-frozen gastric tissues from two healthy
children, taken shortly after their accidental death.
In both cases antral and fundal mucosa showed
only rare B- or T-lymphocytes. They never ex-
ceeded 3 cells per high power field. The epithelial
cells were practically negative for HLA-DR anti-
gen expression.

Additionally histological gastric sections from
15 consecutive autopsies of children under 12 years
of age were searched for the presence of lymphoid

Fig. 3. Whole-depth T8-cell
infiltration of the antral mucosa
in a case of atrophic gastritis.
Immunoperoxidase x 120

Table 1. Relationship between the density of T4-cell infiltrates
and the epithelial HLA-DR positivity

Number % HLA-DR Positive epithelium Total No
of T4-cells
0-25 2550 50-75 75-100
ANTRUM
+ 1 2 3
++ 1 4 5 10
+++ 1 8 9
++++ 10 10
2 7 23 32
BODY
+ 10 3 2 15
++ 1 2 1 4 8
+++ 2 8 10
+4+++ 4 4
11 5 5 16 37

+=0-30, ++ =30-65, +++=65-100, ++ + +=>100
cells/high power field

follicles and mononuclear cell infiltrates. No folli-
cles were found in the gastric body of any case.
In 3 children (two with pyloric stenosis) there were
some lymphoid follicles in antral mucosa but never
exceeding one follicle per histological section.
Mononuclear cell infiltration in areas other
than lymphoid follicles was rare. In 10 cases an
attempt to reveal T-lymphocytes on paraffin sec-
tions was successful using DAKO-UCHL; mono-
clonal antibody and immunoperoxidase method.
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Cell counts never exceeded 5 cells per high power
field.

Discussion

In normal and inflamed mucosa of the small and
large bowel the majority of IEL cells express the
suppressor/cytotoxic T-lymphocyte phenotype,
while in the EEL cells of the lamina propria the
cells which predominate have the helper/inducer

Fig. 4. Numerous intra-epithelial
T8-cells in cryptal areas.
Immunoperoxidase x 200

Fig. 5. T4-cells are absent in the
area of intestinal metaplasia and
numerous away from it.
Immunoperoxidase x 200

T-lymphocyte phenotype (Selby et al. 1981). Al-
though such studies in gastric mucosa are less ex-
tensive, they seem to show a similar cell distribu-
tion, especially in cases of chronic gastritis (Vecchi
et al. 1985; Tsutsumi et al. 1984). Aberrant HLA-
DR expression by the epithelium of intestinal mu-
cosa has been demonstrated in inflammatory con-
ditions like ulcerative colitis and Crohn’s disease
(Selby et al. 1983).

In the present study of type-B chronic gastritis
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Fig. 6. HLA-DR positive epithelia located in cryptal (a) and in deeper parts of the mucosa. Immunoperoxidase x 60 and x 100

respectively

Fig. 7. HLA-DR positive epithelial cells and round cell infiltrations at the periphery of an area of intestinal metaplasia which

lacks HLA-DR positivity. x 60 (Inset x 200)

in both antral or fundal biopsies the IEL cell infil-
trates express almost exclusively the suppressor/
cytotoxic T-lymphocyte phenotypes. In contrast,
in the extraepithelial spaces the helper/inducer T-
lymphocytes were more numerous than the sup-
pressor/cytotoxic T-lymphocytes but in lower ra-
tios than those reported in intestinal mucosa (Selby
et al. 1981).

In all biopsies of our chronic gastritis cases a
variable degree of aberrant epithelial HLA-DR ex-
pression was present. The extent of positivity was
analogous to the severity of chronic gastritis and
it was located in proximity to the mononuclear
cell infiltrates. Constant HLA-DR antigen expres-
sion by the cryptal epithelial cells can easily be
attributed to the fact that in all stages of chronic
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gastritis this arca represents the main site of in-
flammation. The fact that aberrant epithelial
HLA-DR expression closely relates to the degree
of lymphocytic infiltrate is supported by the obser-
vation that in areas with intestinal metaplasia,
where lymphocytic infiltrates are rare, aberrant
HLA-DR antigen expression is absent. The mini-
mal HLA-DR antigen expression at the luminal
surface of the metaplastic epithelium in 3 cases
can be attributed to the tendency of these areas
to mimic normal small intestinal epithelium (Scott
et al. 1980; Selby et al. 1981). The tendency to-
wards “normalization” of the intestinal metapla-
sia areas in chronic gastritis has been supported
by the findings of Tsutsumi et al. (1984), who dem-
onstrated that the predominant plasma cells in
these areas are IgA positive cells and that the me-
taplastic epithelium contains the secretory compo-
nent.

The epithelial HLA-DR expression in all cases
of type-B chronic gastritis supports the notion that
an autoimmune mechanism may play some role
in either initiation or perpetuation of the chronic
inflammation. This hypothesis is also supported
by the observations of other investigators who
showed autoantibodies to gastric cells (Uibo and
Krohn 1984) and cell mediated hypersensitivity to
gastric antigens (Ito et al. 1978) in some cases of
type-B chronic gastritis.

The functional role of HLA-DR antigens is to
mediate communication among immunocompe-
tent cells. The induction of activated helper T-lym-
phocytes requires presentation of specific antigens
by HLA-DR positive cells as are macrophages, B-
lymphocytes and certain T-lymphocytes (Himmer-
ling 1976).

A similar spatial arrangement between helper
T-lymphocytic infiltrates and aberrant epithelial
HLA-DR expression has been recently reported
in various autoimmune states (Hanafusa et al.
1983; Ballardini et al. 1984; Jansson et al. 1984;
Lindahl et al. 1985; Moutsopoulos et al. 1986). It
is proposed that such epithelial cells possibly inter-
fere with the presentation of preexisting auto-anti-
gens to the immunocompetent cells and thus an
autoimmune state begins. Alternatively the inap-
propriate HLA-DR antigen expression can be the
result of the activated helper T-lymphocytes. In
vitro experiments revealed that y-interferon (Bot-
tazzo et al. 1983; Todd et al. 1985), as well as other
stimuli such as lectins (Pujol-Borrell et al. 1983)
and hormones (Klareskog et al. 1980) induce aber-
rant HLA-DR antigen expression. In the case of
type-B chronic gastritis the initiating factor of the
inflammation is unknown.

Recently a bacterium named Campylobacter
pyloridis has been found in 90% of type-B chronic
gastritis cases and has been proposed as the aetio-
logical factor (Wyatt etal. 1986). Antibodies
against C. pyloridis have been found to circulate
(Rathbone et al. 1986) or absorbed by bacteria in
chronic gastritis lesions (Wyatt et al. 1986). The
classes of the absorbed anti-C pyloridis antibodies
have been related to the activity of gastric inflam-
mation. It is interesting that the distribution of
epithelial HLA-DR expression in our material par-
allels the tissue distribution of C. pyloridis re-
ported by Wyatt et al. (1986). More specifically,
numerous bacteria were found by Wyatt et al. in
the crypts where abundance of HLA-DR expres-
sion was noted by us. In contrast, these bacteria
were absent in the intestinal metaplastic areas
where we found lymphocytic infiltrates and aber-
rant HLA-DR expression to be minimal.

All the above suggest the possibility that C.
pyloritis bacterial products may result in HLA-DR
expression either directly, like lectins, or indirectly
through y-interferon production by activated T-
lymphocytes after a local absorption of specific
antibacterial antibodies.
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