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Abstract Colonization of human gastric mucosa with
Helicobacter pylori leads to chronic active gastritis and
induces the occurrence of an acquired mucosa-associated
lymphoid tissue (MALT) in the stomach.This remodel-
ling of the gastric mucosa together with chronic antigen
persistence may induce autoimmune reactions. The aim
of this study was to investigate humoral autoimmune re-
actions to human gastric mucosa in H. pylori gastritis
and their clinical relevance. Sera from patients with dys-
peptic symptoms were tested for presence of IgG immu-
noglobulins against H. pylori. Gastric infection with H.
pylori and alterations of gastric mucosa were demon-
strated by histological examination of gastric biopsy
specimens. All sera were tested for reactivity against hu-
man gastric mucosa by immunohistochemistry. Two dif-
ferent in-situ binding sites of antigastric autoantibodies
were observed. Binding to canalicular structures within
parietal cells was significantly correlated with antibodies
to H. pylori, elevated basal gastrin levels and atrophy of
gastric corpus glands. Our data indicate that autoimmune
reactions to antigens in the human gastric mucosa occur
in H. pylori gastritis and that they may play a role in the
pathogenesis of the disease.
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Introduction

The prevalence of Helicobacter pylori infection in West-
ern countries ranges between 20% and 80% in adults and
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it is therefore one of the most widespread of bacterial in-
fections [11]. Colonization of H. pylori causes chronic
active gastritis in man and an association with duodenal
and gastric ulcer, stomach carcinoma and gastric malig-
nant lymphoma has been reported [1, 14, 19, 20]. Several
studies have investigated the virulence factors of H. py-
lori and the mechanisms leading to gastric epithelial le-
sions and dysregulation of gastrin secretion in H. pylori
infection [3, 5, 7]. However, the pathogenic pathways of
H. pylori gastritis and its complications are not com-
pletely understood.

One of the most interesting aspects of H. pylori gas-
tritis is the acquisition of a complete mucosa-associated
lymphoid tissue (MALT) following the bacterial coloni-
zation; normally only simple immunological surveillance
by intraepithelial T-lymphocytes exists in gastric mucosa
[8]. This remodelling of the gastric mucosa obviously re-
quires a long term persistence of H. pylori leading to
chronic bacterial antigen stimulation and antigen presen-
tation of the acquired MALT, which might meet the re-
quirements for the generation of autoimmune reactions.
There is indeed some evidence of autoimmune reactions
of H. pylori gastritis [13].

The aim of this study was to investigate the preva-
lence, the in-situ binding sites and the possible clinical
relevance of autoantibodies to gastric mucosa in H. py-
lori gastritis.

Materials and methods

Sixty patients (age 21 to 85 years), who underwent diagnostic en-
doscopy because of dyspeptic symptoms, were continuously in-
cluded in our study without further preconditions. Two formalin-
fixed, paraffin-embedded biopsy specimens from both gastric an-
trum and body were histologically examined for the type and ac-
tivity of gastritis according to the Sydney System in a haematoxy-
lin-eosin stain [12, 15]. The presence and the type of gastric atro-
phy and intestinal metaplasia were analysed. Colonization of H.
pylori was examined in a Warthin-Starry stain.

The study has been examined by the ethics comitee of the Uni-
versity of Erlangen-Niirnberg. All persons gave their informed
consent prior to their inclusion in the study.
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Fig. 1 Detection of antiluminal autoantibodies reactive with the
cytoplasm and the luminal membrane of foveolar epithelial cells in
human gastric body mucosa. Immunostaining, x200

Sera of all patients were taken shortly before or soon after en-
doscopy and were screened for presence of IgG-antibodies react-
ing to H. pylori by an enzyme linked immunosorbent assay
(ELISA) procedure as previously described [4] with certain modi-
fications. Briefly, sonicated H. pylori was used as antigen. This
strain was isolated from a patient with H. pylori gastritis and was
identified by routine microbiological assays. Flat-bottom micro-
titre plates were coated overnight with 100 pl antigen solution at
room temperature (2 g sonicate/ml carbonate buffer, pH 9.6). Af-
ter washing and blocking of non-specific binding sites, plates were
incubated for 2 h with 100 pl serum diluted 1:500 in phosphate-
buffered saline (pH 7.4) containing 0,05% Tween (PBST). After
being washed plates were then incubated with 100 pl diluted per-
oxidase-conjugated rabbit to human IgG (Dako, Hamburg, Germa-
ny) for 1 h. After final washing plates were incubated with sub-
strate and hydrogen peroxide and were read by optical density
(OD) measurements at 492 nm. The cut-off value was calculated
by adding 2 SD to the mean OD of 4 healthy subjects. All assays
were carried out in duplicate.

Gastric biopsy samples were formalin-fixed and paraffin-em-
bedded according to routine methods. For immunohistochemical
studies sections were treated with xylol (30%) and alcohol (100%
and 70%) to remove paraffin. Sections were then washed in TRIS-
buffer and incubated overnight with human sera diluted 1:100 in
RPMI 1640 medium (Biochrom, Berlin, Germany). After washing,
alkaline phosphatase-conjugated rabbit to human IgG (Dako, Ham-
burg, Germany) diluted 1:10 in RPMI was added. After final wash-
ings colour was developed with fast red, sections were counter-
stained with haematoxylin, mounted and examined by light micros-
copy. Controls were performed omitting the sera and no immuno-
histochemical reaction in the corpus or in the antrum was found.

Fasting gastrin levels were measured by a gastrin radioimmu-
noassay kit (GASK-PR, CIS bio international, Gif-sur-Yvette,
France). Normal values ranged between 28 and 115 pgU/ml.

Statistical correlation between positive H. pylori serology and
detection of antigastric antibodies were tested with the %2-method.

Fig. 2a, b Detection of anticanalicular autoantibodies reactive
with canalicular structures within parietal cells of human gastric
body mucosa. Immunostaining, a: x50; b: x1000

Results

Histological examination revealed no gastritis in 13 pa-
tients, type B gastritis in 40 patients, autoimmune gastri-
tis in 4 patients, chemically or drug induced gastritis in 2
patients and gastric atrophy in antrum and body accom-
panied by malignant lymphomatous polyposis (mantle
cell lymphoma) of the gastrointestinal tract in 1 patient.
Thirty-five out of 60 patients showed colonization of the
gastric mucosa with H. pylori.
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Table 1 Correlation of positive

: H. pylori-ELISA H. pylori-ELISA Significance
H. pylori serology and detec- Py ! -
tion of antigastric antibodies positive (n=32) negative (n=28)
Antiluminal 10 4 Not significant
autoantibodies
Anticanalicular 14 3 P<0,01
antibodies

According to our cut-off values antibodies to H. py-
lori were demonstrated in 32 patients. Using the detec-
tion of H. pylori in the Warthin-Starry stain as standard,
the H. pylori-ELISA gave a sensitivity of 77%, a speci-
ficity of 80% and a positive predictive value of 84%.

In 25 out of the 60 sera, antigastric autoantibodies
were demonstrated; 18 were also positive for antibodies
against H. pylori in the ELISA. The prevalence of anti-
gastric auto-antibodies in microscopically confirmed H.
pylori colonization and in sera with positive H. pylori-
ELISA reached 54% and 56% respectively. Two different
binding sites of antigastric autoantibodies were observed
(Figs. 1 and 2, Table 1). One binding site was cytoplas-
mic and at the luminal membrane of the foveolar and
glandular epithelial cells in antral and body mucosa. This
luminal staining pattern was found in 14 cases, 10 out of
which were also positive for antibodies against H. pylori
(Fig. ).

A second binding site was detected at canalicular
structures within parietal cells of the body (Fig. 2A, B).
This canalicular staining pattern was observed in 17
cases, 14 out of which were positive in the H. pylori-
ELISA. Two of the three patients with parietal cell anti-
bodies and negative H. pylori serology suffered from au-
toimmune gastritis, the third from coeliac disease. Cotre-
lation between anticanalicular and positive H. pylori-
ELISA reached statistic significance (P<0,01).

Six sera with positive H. pylori-ELISA showed anti-
luminal and anti-canalicular autoantibodies simulta-
neously.

Like Negrini et al. [13] and in contrast to other work-
ers [17, 18] we did not observe any reaction to gastrin
cells in the antrum.

The presence of anticanalicular autoantibodies was
significantly associated with atrophic changes of gastric
body glands: 7 out of the 17 patients (41%) with antican-
alicular autoantibodies showed initial or advanced atro-
phic changes in the body, 4 of them suffered from H. py-
lori gastritis and three from autoimmune gastritis. In
contrast, only 3 out of the 43 patients (7%) without these
antibodies showed equivalent alterations, one patient
with autoimmune gastritis, the second with H. pylori
gastritis and finally the patient with malignant lympho-
matous polyposis.

Detection of anticanalicular autoantibodies was posi-
tively correlated with hypergastrinacmia: 10 patients
showed hypergastrinaemia, which could be explained by
autoimmune gastritis in 3 patients and by pretreatment
with omeprazole in further 3 patients. All of the 4 re-
maining cases with hypergastrinaemia had anticanalicu-

lar serum autoantibodies associated with H. pylori gas-
tritis, and positive H. pylori-serology. Gastrin levels in
these patients ranged between 121 and 295 pU/ml. One
of these four was also positive for antiluminal antibod-
ies. However, presence of antiluminal autoantibodies
was neither associated with atrophic changes nor with
hypergastrinaemia. There was no case of hypergastrina-
emia in the remaining patients without these autoanti-
bodies, autoimmune gastritis or omeprazole pretreat-
ment.

Discussion

Colonization of the human gastric mucosa with H. pylori
induces chronic active gastritis, which is characterized
by abundant neutrophil and lymphoid cells in the muco-
sa. The accumulation of lymphocytes and plasma cells is
of particular interest since — in contrast to the gut — no
mucosa associated lymphoid tissue (MALT) is found in
normal gastric mucosa. Despite the extensive inflamma-
tory response, H. pylori can persist for years resulting in
a chronic bacterial antigen presentation from the ac-
quired MALT, without substantial bacterial invasion or
spread. Together with the epithelial expression of class II
MHC [16] these changes may fulfill the requirements for
autoimmune reactions at the site of the disease (the gas-
tric mucosa). A previous study found antigastric autoan-
tibodies with reactivity to foveolar and glandular cells of
the antrum in 84% of patients with positive H. pylori se-
rology. However, only three sera were tested on the mu-
cosa of the body of the stomach, one of which reacted
with the cytoplasm of parietal cells [13].

In addition to the high prevalence of antigastric auto-
antibodies, all autoantibodies showed an antiluminal, an
anticanalicular, or both types of reactivity in our study.
The occurrence of anticanalicular autoantibodies was
positively correlated with the presence of antibodies of
H. pylori. The canalicular binding site may correspond to
the tubulovesicular membranes of parietal cells, where
the proton pump, the main antigen of anti-parietal cell
antibodies of classical autoimmune gastritis, is located
[2]. Most interestingly the presence of anticanalicular
autoantibodies can be related to hypergastrinaemia and
to atrophic changes in the body mucosa not only in auto-
immune, but also in H. pylori gastritis. In this context
our results support the recently reported observation that
a certain group of patients with H. pylori gastritis shows
atrophic mucosal alterations in the gastric body, when re-
assessed after a period of 10 years [9].
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Our data provide evidence for the clinical relevance of
some of the antigastric autoantibodies in H. pylori gastri-
tis. It is possible that autoimmune mechanisms induced
by H. pylori colonization temporarily reduce parietal cell
function and contribute the hitherto unexplained reduc-
tion in acid secretion and upregulation of gastrin secre-
tion in H. pylori gastritis [3, 5-7]. In contrast to this,
some studies have found no impairement of parietal cell
function in studies with duodenal ulcer patients [3, 13].

The presence and specificity of antigastric autoanti-
bodies differs in patients with H. pylori infection. The
characterization of the autoimmune response may define
groups of H. pylori infected patients with different risk
for the development of the clinical complications associ-
ated with H. pylori gastritis [10].
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