
European Hpylori Study Group

121 123

MODULATION OF THE EXPRESSION OF B7, ICAM-1 AND LFA 3 ON PREFERENTIAL INDUCTION OF INTERLEUKIN-8 FROM
THE SURFACE OF GASTRIC EPITHELIAL CELLS FOLLOWING GASTRIC EPITHELIAL CELL LINES BY HELICOBACTER
EXPOSURE TO H. PYLORI AND CYTOKINES P.B. Ernst, H. Haberle, PYLORI LIPOPOLYSACCHARIDE. JE Crabtree, * B
G. Ye, C. Barrera, H. Gunasena, S.E. Crowe and V.E. Reyes. Depts. Rembacken,"* UD Lindley,**" AP Moran. Dept. Clinical
of Internal Medicine and Pediatrics, University of Texas Medical Medicine, St. James's Hospital & * The General Infirmary,
Branch, Galveston, TX. Leeds, UK;-- Sandoz Research Institute, Vienna, Austria;"..
The gastrointestinal epithelium is believed to induce tolerance in Dept. Microbiology, Univerity College, Galway, Eire
epithelial T cells under normal conditions. During inflammation, Purpose. IL-8 secretion is induced in gastric epithelial cell
epithelial cells may become immunogenic and have the potential to lines by H. pylori (Hp) in a strain-specific manner. The
activate CD4+ T cells. The induction of anergy or reactivity may be response of gastric epithelial cells to lipopolysaccharide
controlled by the differential expression of adhesion molecules (LPS) of gastrointestinal flora is relevant to both Hp-induced
necessary for T cell activation. As there is a marked infiltration of chronic gastritis and bacterial overgrowth in the achlorhy-
the gastric epithelium with activated CD4 T cells during infection effects of LPS from different bacteria on IL-B secretion from

with H. pylor;, we have studied the effect of cytokines induced gastric and colonic cell lines.

during infection with H. pylori, as well as H. pylo~ alone, on the Methods. Gastric (AGS, Kato 3, ST42) and colonic (HT29c
expression of accessory molecules by the gastric epithelium. The SW480) epithelial cell lines (5 x 1 0) were stimulated with
human gastric epithelial cell line, Kato IlIl, expresses low levels of 1 Ong/mI - 50 pg/ml of LPS from Hp, Escherichia coli (Ec)
class 11 MHC molecules as well as ICAM-1 and LFA 3 as measured by and Salmonella typhimurium (St) in the presence or absence
flow cytometry. Staining with an antibody to B7.1 was negative, of fetal calf serum. Secreted IL-8 over 24 hours was
however, CTLA4-1g does bind which implies that Kato 11 may express assayed by ELISA.
B7.2 or B7.3. Stimulation of the cells with 100 U/mI of IFN-y for 48 Results. In all 3 gastric cell lines no IL-8 secretion occurred
hr increased the expression of MHC molecules and ICAM-1 but had in response to St and Ec LPS. In 2 gastric cells (AGS and
no effect on LFA-3 and the various forms of B7. Cross-linking of the Kato-3), in the presence of serum, low level secretion of IL-

MHC class 11 molecules with monoclonal antibodies or microbial 8 above controls was observed with high concs. of Hp LPSMHcasgs moincreased with CTLA4-lg anti-B7ial (AGS: 5Opg LPS, 0.45 ng/ml IL-8; Kato-3: 50ug/ml LPS,superantigens icesdtesannwihCL4gbunoati371.01 ng/ml IL-8, 2.5 pg/mI LPS, 0.83ng/ml). The gastric cell

mAb, again, suggesting that the gastric epithelium expresses more line ST42 was more responsive to Hp LPS (1 Opg/mI LPS,
B7.2 or B7.3 than B7.1 and may play a role in the activation of 1.9 ng/ml IL-8) showing a dose-dependent increase in IL-8
memory T cells that can be found in the epithelium of individuals secretion with LPS conc. > 1pg/ml. In the intestinal cell
infected with H. pylori. The addition of H. pylo~ alone had little lines maximal IL-8 secretion was induced by Ec LPS. HT29
effect on the expression of surface molecules. Thus, cytokines and SW480 were poorly responsive to Hp LPS, the concs.
induced during H. pylo~ infection may increase the expression of required to induce IL-8 being 1000-fold higher than with Ec
class 11 MHC molecules followed by B7.2 and/or B7.3. This LPS. IL-8 induction by LPS was serum dependent, secretion
combination of MHC and accessory molecules could facilitate the of IL-8 being reduced in serum-free cultures.
persistent activation of memory T cells within the epithelium and Conclusions. In gastric cell line ST42 Hp LPS shows a
contribute to gastric inflammation and the B cell proliferation preferential ability to induce IL-8 secretion relative to the
observed in the tissue from these patients. Supported in part by NIH LPS of other organisms. Reciprocal results were observed
grant At 34043 and grants from ACS, AHA and CCFA. with intestinal cells. The serum requirement for this re-

AC, A. sponse suggests an interaction of LPS with LPS-binding
protein and/or soluble CD14.
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IDENTIFICATION OF A NOVEL PROTECTIVE ANTIGEN IN
HELJCOBACTER FElUS.
T.G. Blanchard, J.G. Nedrud, S.J. Czinn Institute of
Pathology and Department of Pediatrics, Case Western
Reserve, University, Cleveland, OH U.S.A.

A panel of nine Helicobacter felis-specific monoclonal
antibodies (MAb) was used to identify protective
antigens via a passive neutralization experiment which
tested for their capacity to protect mice from
colonization with H. felis. Each MAb was incubated with
106 H. felis prior to oral inoculation of mice. One of the
MAbs, IgG 50 prevented colonization in 86% of
inoculated animals (6/7) as determined by a positive
urease reaction by gastric biopsies one week after
inoculation. Immunoprecipitation of an H. felis protein
preparation demonstrated that IgG 50 is specific for a
protein of approximately 13,000 daltons. This protein
was found to bind nickel using metal chelate
chromatography, a characteristic associated with the H.
pylori heat shock protein A. However, amino acid
analysis of this protein indicates that it is probably
distinct from the heat shock protein A. These data
suggest that a low molecular weight protein other than
urease may serve as a potential vaccine candidate for
Helicobacter immunizations.

SYSTEMIC IgG ANTIBODIES TO HELICOBACTER PYLORI
CagA PROTEIN IN BLOOD DONORS WITH ASYMPTOMATIC
DUODENAL ULCERS. N. Figura,' J.E. Crabtree,*" D. Vaira
Istituto di Patolgia Speciale Medica, Siena, Italy; * Dept
Clinical Medicine, St. James's Hospital, Leeds, UK;" 1 st
Medical Clinic, Bologna, Italy.
Purpose. Recent studies indicate that H. pylori (HP) positive
patients with mucosal and systemic antibodies to the CagA
protein have increased risk of serious gastroduodenal dis-
eases. In this study the concentrations of serum IgG
antibodies to CagA were determined in H. pylori positive
blood donors with asymptomatic duodenal ulcers (DU) and in
patients with DU, to investigate further a possible associa-
tion between CagA antibody titres, gastroduodenal disease
and related symptoms.
Methods. Serum samples from 42 HP infected blood donors
with asymptomatic DU, 50 infected dyspeptic patients with
DU, and 36 controls (uninfected, asymptomatic, seronega-
tive blood donors with normal endoscopy and histology)
were assayed for CagA lgG antibodies by ELISA. A purified
25.5 kD fragment of recombinant CagA was used to
sensitize ELISA plates. Anti-CagA arbitrary units (AU) were
extrapolated from a standard curve obtained with a highly
positive serum. Samples were also tested for lgG antibodies
to whole cell HP extract.
Results. Antibody levels to whole HP in infected individuals
were similar. The mean (SD) anti-CagA lgG concentrations in
asymptomatic DUs, symptomatic DUs and uninfected con-
trols were 54.4 + 95.5, 91.5 ± 124.7 and 16.1 + 4.5
respectively (cut-off = 25 AU). 40.4% of asymptomatic DU
subjects and 62% of symptomatic DU patients had anti-
CagA antibodies (p = 0.04, Mantel-Haenszel test). There
was no correlation between serum lgG antibody titres to
whole cell HP extract and CagA in either ulcer group.
Conclusions. These results indicate a less strong immune
stimulation by the CagA protein in subjects with asympto-
matic DU. This could be due to a less intense colonisation by
type CagA expressing strains, mixed CagA+/CagA- infec-
tions or reduced mucosal inflammation contributing to re-
duced CagA antigen exposure.
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LOCAL ANTIBODIES TO HELICOBACTER PYLORI ANTIGENS.
S. Birkholz, U. Knipp*, G. von Blohn, A. Stallmach, T.
Schneider, M. Zeitz. Medical Clinic 11, University of the
Saarland, Homburg, Germany, *Med. Microbiol. Immunol.,
Ruhr-University, Bochum, Germany.

The role of the systemic and local immune response in the
pathogenesis of chronic Helicobacter pylori infection is still
unclear. To investigate further the local immune response, we
incubated antral endoscopic biopsies in vitro for 48 h. The
supernatants were tested for total IgA, IgG, and IgM. IgM
was hardly detected in contrast to IgA (mean = 0.823 lU/mI)
and lgG (mean = 0.137 lU/mi). The H. pylori specific immune
response was tested by ELISA and immunoblot using bacterial
cytoplasmic proteins (CP) and membranes (MB). Comparing
immunoblots stained for IgA or lgG antibodies, overlapping
and non-overlapping specifities were observed indicating a
complex antigen recognition. There were higher antibody
titers against MB antigens compared to CP antigens for both
lgG and IgA isotypes, supporting the importance of surface
antigens in the immune response. Dot blot experiments
showed the presence of secretory component (SC) in biopsy
supernatants in similar amounts as IgA. But many IgA
antibodies specific for H. pylori were not of the secretory IgA
(sigA) type as shown in immunoblot and ELISA. To detect the
relative amount of sigA in the supernatants, total IgA was
separated with an anti-lgA antibody, and further analyzed by
immunoassays using anti-SC- and anti-lgA-antibodies. In
contrast to purified sigA, IgA in supernatants only partially
was bound to SC. To reflect the in vivo situation we
investigated gastric juice of H. pylori infected patients for
sigA. Although preliminary data revealed that most IgA of the
gastric juice was of the secretory type, IgA specific for H.
pylori seemed not to carry the SC. These experiments indicate
that H. pylori specific locally produced IgA antibodies only
partially are of the sigA type. This might be a consequence of
the damaged mucosal epithelium at the side of H. pylori
infection, that is still able to produce SC but could not ensure
the connection of SC with IgA. Considering the enhanced
resistance of sigA against proteolysis these data suggest a
decreased protective activity of specific IgA against H. pylori.
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THE INHIBITION OF ANTIGEN- OR MITOGEN- INDUCED
RESPONSE OF T CELLS BY H.PYLORI BACTERIA AND THEIR
PRODUCTS
M.Chmiela *, T.Wadstrom #, R.Rappuoli @,W.Rudnicka *
(# Dept.Medical Microbiolgy, Lund University, Sweden;
* Dept. Infectious Biology, University of Lodz,
Poland; @ Instituto Ricerche Immunobiologiche, Siena,
Italy)

H.pylori infections progress in spite of specific
immune responses, both cellular and humoral. It
suggests that protective immunological reactions may
be inhibited by bacterial factors. Recently we
demonstrated that live H.pylori bacteria inhibited
proliferative response of human T cells to H.pylori
antigens as well as to PHA. A standard H.pylori G33
strain for vacuolating toxin production, demonstrated
stronger inhibitory activity than other strains and
H.felis showed no inhibition. Crude sonicate extracts
from H.pylori microbes exhibited inhibitory activity
similar to the activity of whole bacteria and they
caused no decrease in the viability of cell cultures.
H.pylori-culture filtrates inducing vacuole formation
in HeLA cells, inhibited PHA-driven response of T
cells in dose dependent manner. This observations
determined us to investigate the influence of
recombinant CagA protein on proliferative response of
T cells. Indeed, this protein inhibited by 50% the
response of PHA-stimulated T lymphocytes. Our results
suggested that the inhibition of antigen- or mitogen-
indiuced response of T cells by H.pylori bacteria or
their products could be related to the activity of
CagA protein and mayby of vacuolating toxin. It is
possible that in vivo, demonstrated inhibitory
activity of H.pylori bacteria and their products may
cause a discrimination of protective T cell -
function.

THE ROLE OF H.PYLORI SURFACE STRUCTURES IN BACTERIAL
INTERACTION WITH MACROPHAGES
M.Chmiela*, W.Rudnicka*, T.Wadstrom# (# Department
of Medical Microbiology, Lund University, Sweden;
* Department of Infectious Biology, University of
Lodz, Poland)

The incorporation of the immune system in eradication
of microorganisms has to be preceded by the
recognition of microbial structures by the receptors
of immune cells. The aim of this study was to
identify surface structures of H.pylori bacteria
important for the ingestion of the microbes by
macrophages. The murine macrophage cell line, J774A, 1
was used. The uptake of fluorescein-labelled bacteria
was estimated by quantitative fluorometric assay.
H.pylori strains differing in the expression of
sialic acid-dependent (sHA) or sialic-acid
independent hemagglutinins (HA) and heparan sulphate
binding were included in the study. The phagocytosis
of H.pylori 17874 and 25 strains expressing sHA was
inhibited by the pre-treatment of the bacteria with
anti-sHA antibodies or foetuin as well as by
treatment of the phagocytes with neuraminidase. The
uptake of H.pylori 17875 strain expressing HA
remained unchanged after the treatment with foetuin
or anti-sHA antibody. The phagocytosis of all
investigated bacteria was inhibited after the
treatment with hyaluronic acid, a polysulphonated
compound - suramine or heparin. Neither vitronectin
alone nor fresh murine serum alone influenced the
uptake of H.pylori bacteria. However, the ingestion
of the bacteria was markedly reduced by simultaneous
treatment of the microbes with vitronectin and fresh
but not inactivated mouse serum. Our results
demonstrate that the process of the phagocytosis of
H.pylori bacteria by macrophages is mediated by
various surface bacterial structures. Moreover,
H.pylori strains varies by the surface components
involved in the interaction with macrophages.

INFLUENCE OF H. PYLORI ON INTERLEUKIN 8 SECRETION BY
HUMAN GASTRIC EPITHELIAL CELLS IN CULTURE. S. Wagner,
A. Paetow, H. Mix, U.E.H. Mai, W. Beil, S.C. Bischoff, M. Manns.
Dept. of Gastroenterology and Hepatology, Medizinische Hochschule
Hannover, D-30623 Hannover, Germany

H. pylori and proinflammatory cytokines stimulate interleukin 8 (IL-8)
secretion in gastric mucosa. To get more insight into the underlying
mechanisms we investigated IL-8 secretion and its modulation by
H. pylori and cytokines in human gastric epithelial cells in vitro.
Methods: Human gastric epithelial cells were isolated from surgical
specimen by collagenase/pronase treatment and were cultured in RPMI
1640 medium plus 100/s FCS. In addition, two differentiated human
gastric carcinoma cell lines (HS746T, KATO HI) were studied.
Epithelial cells grown in 24 well microplates to a subconfluent layer,
were exposed to clinical isolates of H. pylori, heat-inactivated bacteria,
bacterial sonicate, or broth culture filtrate for 1 to 48 h. IL-8 secretion
was determined under basal conditions and in the presence of LPS (100
ng/mil), IL-lB (0.01-0.30 nglml), TNF-a (0.01-100 ng/ml), or Ca-
ionophore A 23187 (10 nmol/l) using a RIA. Gastric epithelial cell IL-8
mRNA content was analyzed by RT-PCR.
Results: Primary cultured human gastric mucous cells and all gastric
cancer cell lines exhibited basal IL-8 secretion which increased from 3 to
48 h (max. secretion: 7.5+0.5 ng/106 cells x 24h in primary cultures >
HS746T > KATO III). In all cell models TNF-a induced a dose-
dependent increase in IL-8 secretion (0.5-50-fold), while LPS and Ca-
ionophore A 23187 failed to stimulate 1L-8 secretion significantly. IL-1
had only minor effects on IL-8 secretion. H. pylori exposure resulted in
a dose and time dependent microbial attachement to the gastric cells and
was associated with a concomitant stimulation of IL-8 secretion (3-6-
fold) in all cell models. Significant increases in IL-8 mRNA were
detected 3 h after incubation of the gastric cells with the microorganism.
H. pylori sonicate, heat-inactivated bacteria, and broth culture filtrate
had no significant effects on 11-8 secretion indicating that viable
bacteria are necessary for the stimulation ofIL-8 secretion.
Conclusions: Primary cultured human gastric mucosal cells and gastric
cancer cells constitutively secrete IL-8. Cocultivation of human gastric
epithelial cells with H. pylori induces a time and dose dependent
stimulation of 1L-8 secretion. Adherence of H. pyloni to epithelial cells
seems to play a crucial role in the microbial induced stimulation of
epithelial 1L-8 secretion.
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GASTRIC JUICE IL-8 AND IL-8 IgA AUTOANTIBODIES:
RELATIONSHIP TO GASTRIC pH.
J.E. Crabtree, G.R. Davies, S. Perry, J.1. Wyattr,
P. Peichl**, I.J.D. Lindley*". Departments of Clinical
Medicine and Pathology', St. James's Hospital, Leeds, U.K.
and Sandoz Research Institute", Vienna, Austria
Purpose. The gastric mucosal production of IL-8, a
neutrophil activating and chemotactic cytokine, and IgA
autoantibodies to IL-8 is increased in Helicobacter pylori
(HP) infection. IL-8 is acid stable but should be subject to
proteolytic degradation if secreted luminally. The aims of
this study were to determine if free IL-8 and IL-8/lgA
immune complexes are present in gastric juice, their relation
to H. pylori infection and gastric juice pH.
Methods. At endoscopy, gastric juice samples from 111
dyspeptic patients were collected into protease inhibitors
and immediately frozen. Gastric juice pH was measured;
following neutralisation to pH 7, free IL-8 and IL-8/lgA
immune complexes were measured by ELISA. HP status
was determined histologically on antral and corpus biopsies.
Results. In patients with gastric juice pH < 4, free IL-8
concentrations in HP- and HP. patients were not signifi-
cantly different, median (interquartile range [IQR]) being
respectively 0.02 ng/ml (IQR 0 - 0.14) (n = 41) and 0.023
(IQR 0 - 0.21) (n = 37). In patients with gastric juice pH
>4, free IL-8 in HP- (0.40 (IQR 0.12 - 1.49, n = 18) and
HP (0.48 (IQR 0.12 - 2.80, n = 15) was significantly
greater (p < 0.002) than concentrations in patients with
pH < 4. In patients with pH > 4, 10/15 HP+ (66%) and
7/18 (38%) of HP- were on acid suppressant drugs.
IL-8/lgA immune complexes were detected significantly
more frequently in both HP- (70%) and HP. (71 %) patients
with gastric juice pH > 4 than those with pH < 4
(HP-,15%; HP.,1B%).
Conclusions. In hypochlorhydric states, either atrophy-
associated or pharmacologically induced, concentrations
of free IL-8 in gastric juice are increased. This may reflect
reduced proteolytic degradation of IL-8 at high pH or a
reduction in gastric juice volume. The presence of com-
plexes of IL-8/lgA in gastric juice suggests local IgA IL-8
autoantibodies may limit free bioactive IL-8.
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ADOPTIVE TRANSFER OF HELICOBACTER-SPECIFIC
LYMPHOCYTES ENHANCES INFLAMMATION IN MICE.
M. Mohammadi, R. Redline, S. Czinn, J. Nedrud, Institute
of Pathology and Department of Pediatrics, Case Western
Reserve University, Cleveland, OH U.S.A.
We have previously shown that Helicobacter felis

infection and or immunization induces a systemic cellular
immnune response in mice. This response was concordant
with the inflammation observed in the gastric mucosal
surfaces. In order to further characterize the role of
Helicobacter-specific cellular immune responses, these
lymphocytes were adoptively transferred to naive
recipients which were subsequently challenged with H.
felis.
Results: Groups of mice which received lymphocytes from
H. felis infected or H. felis immunized/challenged mice
demonstrated enhanced gastric inflammation as compared
to the recipients of naive lymphocytes.

Conclusion: Helicobacter-specific lymphocytes induced by
infection or immunization may contribute to disease
pathogenesis but not to prevention of infection upon
transfer.
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GASTRIC JUCE NITRATE AND HEUCOBACTER PYLORI INFECTION.
B. Melichar, R. Karlicek, J. Bures, 0. Komarkova, S. Rejchrt and B.
Fixa. Second Department of Internal Medicine, School of Medicine,
and Department of Analytical Chemistry, School of Pharmacy,
Charles University, Hradec Kralove, Czech Republic

While the concentration of nitrate in gastric juice has been studied
extensively, the reported results showed considerable variation.
Nitrate was long thought of solely as an enviromental carcinogen,
and only recently it was demonstrated that nitrate is synthesized in
important quantity by mammalian cells. Nitrate represents a
metabolite of nitric oxide, a molecule associated with numerous
functions in cell regulation and defence, and an elevation in nitrate
levels in body fluids was linked to some pathological conditions.
We have investigated nitrate concentrations in gastric juice obtained
during endoscopic examinations of 49 patients referred for
dyspeptic complaints. Nitrate was measured by flow injection
analysis using the Griess reaction after reduction of nitrate to
nitrite by cadmium. The presence of H. pylori was determined in all
patients by urease test.
Nitrate concentrations were significantly higher in patients with
biliary reflux (96.9 ±_ 89.8, vs 50.0 £ 53 umol/l, Mann-Whitney test,
p < 0.005). While same levels of nitrate were observed in H. pylori
postitive and negative patients in the whole group (70.9 + 58.6 vs
77.2 + 112.9 umol/l), nitrate was significantly higher in infected
patients when the patients with bile contamination (n = 27) were
excluded (61.1 ±, 52.4 vs, 0 umol/l, p < 0.01). In fact, nitrate levels
were bellow detectability limits (16.1 umol/l) in all 4 H. pylori
negative patients without bile contamination.
The present data indicate that biliary reflux could account for the
divergence of the results of studies on gastric juice nitrate levels.
When bile contamination is excluded, high nitrate levels appear to
be linked to H. pylori presence, reflecting probably increased
nitric oxide production by inflammatory cells in this infectious
disorder. Elevated gastric juice nitrates represent one possible
explanation of the carcinogenic effects of H. pylori infection and
bile reflux.
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ANTIGASTRIC AUTOANTIBODIES IN HELICOBACTER
PYLORI GASTRITIS. PREVALENCE, IN SITU BINDING SITES
AND POSITIVE CORRELATION WITH GASTRIC ATROPHY
AND HYPERGASTRINEMIA
G. Faller. H. Steininger, Th. Kirchner
Institute of Pathology, University of Erlangen-Nirnberg, Germany

A special feature of Helicobacter pylori (HP) gastn'tis is the chronic
bacterial antigen persistence in an acquired MALT, which might meet
some of the requirements for an initiation of antigastnic autoimmune
reactions.
Patients and Methods: Gastric biopsy samples of 60 patients were ex-
amined histologically. Sera of all patients were screened for IgG-anti-
bodies to HP using an ELISA and for autoantibodies to human gastric
mucosa by immunohistochemistry. Gastrin levels were measured using
a radioimmunoassay kit (GASK-PR®).
Results: HP-colonization and serological evidence for HP-infection
could be found in 58% and 53% of patients respectively. The preva-
lence of antigastric autoantibodies in microscopically confirmed HP-
colonization and in sera with positive HP-ELISA reached 54% and
56% respectively. One binding site was localized in the cytoplasm and
at the luminal membrane of foveolar and glandular epithelial cells.
This staining pattern was found in 14 cases, 10 out of which were also
positive for antibodies against HP. A second binding site was detected
at the canaliculi within parietal cells. The canalicular staining pattern
was observed in 17 cases, 14 out of which were positive in the HP-
ELISA. This correlation reached statistic significance (p<0,01). Seven
out of the 17 patients (41 %) with anticanalicular autoantibodies
showed initial or advanced atrophic changes in the corpus, four of
them suffered from type B gastrtis and three from type A gastritis.
Only three out of the 43 patients (7%) without these antibodies
showed equivalent alterations. Furthermore, 10 patients showed hy-
pergastrinemia, which could be explained by type A gastritis in three
pattents and by pretreatment with omeprazole in further three patients.
All of the four remaining cases with hypergastrinemia had anti-
canalicular autoantibodies associated with HP-gastritis.
Conclusion: Antigastric autoantibodies occur in about 55% of cases
with HP gastritis. Autoantibodies to canaliculi within parietal cells are
correlated with antibodies to HP as well as with atrophic changes and
hypergastrinemia. Thus antigastric autoimmune reactions might con-
tribute to the pathogenesis and clinical complications of HP-gastritis.
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