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CAUSATIVE ROLE OF HELICOBACTER PYLORI IN UPPER
GASTROINTESTINAL BLEEDING. HiKihl U.Wolters, U.Peitz,
B.Tillenburg, M.Stolte, G.Borsch, J.Labenz. Department of Internal
Medicine and Gastroenterology, Elisabeth Hospital Essen,
Germany.

Aim: The study was designed to evaluate the pathogenetic
importance of Helicobacter pylori (HP) infection in patients
presenting with upper gastrointestinal (GI) bleeding.
Methods: In an ongoing prospective study, all patients presenting
with symptoms and signs of an upper gastrointestinal bleeding
were included. Patients were investigated clinically including a
structured interview and endoscopically. The HP status was
assessed by means of an urease test, culture and histology. Drug
therapy, endoscopic treatment and surgical interventions were done
following clinical standards.
Results: Up to now, 39 patients have been included. In all cases, the
source of bleeding could be identified on emergency endoscopy:
duodenal ulcer (DU): n=16, gastric ulcer (GU): n=7, esophagitis:
n=5, esophageal varices: n=1, gastric varices: n=1, Mallory-Weiss
tear n=1, diffuse hemorrhagic gastropathy: n=2, miscellaneous:
n=6. Overall, 26 patients were infected with HP (67%; 95%-Cl: 50%-
81%) that was either causally (ulcer disease after exclusion of
patients on ulcerogenic drugs) in 12 patients (31%; 95%-C: 17%-
48%) or co-causally (HP positive plus treatment with ulcerogenic
drugs) linked to the source of bleeding in 7 patients (18%; 95%-Cl:
8%-34%). Nineteen out of 23 ulcer patients were infected with HP
(83% [95%-CI: 61%-95%1; DU: 14/16 [87.5%]; GU: 517 [71%l). HP
negative ulcers were associated with either intake of NSAIDs (n=2),
liver cirrhosis (n=1), or stress (n=l).
Conclusions: About two thirds of patients presenting with upper
GI bleeding are infected with H.pylori that was either causally
linked to the source of bleeding (peptic ulcer HP +ve/NSAID -ve)
in 31% of subjects or may have played a co-causal role (peptic ulcer.
HP +velNSAID +ve) in another 18% of patients. Thus, consequent
and effective treatment of HP infection may also result in a
considerable decline of the incidence of upper GI hemorrhage.

LBVELS OF ENDOTEZLIN-1 IN THE GASTRIC TISSUE IN GASTRIC
ULCER PATIENTS InFECTED BY H.PYLORI.

V.D. Pasechrikov and E. V. Mashentseva. Dept. of Therapy for
Postggraduate Training, Stavropol medical Academy,
Stavropol, Russia.

It has been recently demonstrated that endothelin-1 (ET-1)
has a potent vasoconstrictive and ulcerogenic action in
experimental studies. It is known that submucosal
injection of ET-1 in the rat stomach induces gastric ulcer
(GU) through initiation of local vasoconstriction, vascular
permeability and tissue hypoxia. The aim of this study was
to determine the levels of ET-1 in the gastric mucosa (GM)
in GU patients infected by Helicobacter pylori (HP). A
group of 15 patients had uncomplicated gastric ulceration
and diagnosis was confirmed by endoscopy and histology.
Endoscopic multiple biopsies were taken from the GM at
least 10mm away from ulcer edges. Normal GM samples from 5
normal subjects served as controls. Frozen biopsies were
thawed and homogenized in Tris-HCl buffer (pH 7.4).
Aliquots were extracted by Sep-Pac C18 reverse cartridges.
(Millipore Corp. USA) and eluted with ethanol. After
evaporation to dryness under a stream of nitrogen the
residues were dissolved in assay buffer and measured by ELA
using kits from Amersham International plc, UK Protein
content was measured by Lowry method. The results showed
that in patients with active GU ET-1 levels in GM were
increased significantly when compared to control (p<0.05).
These changes are correlate with our last results showed
decreased tissue oxygen tension in this area in the GU
patients. We conclude that ET-1 tissue levels are
indicative of a metabolic disturbance of the GM in GU
patients.

FRODUCTION OF A CHEMOATTRACTANT BY HELICOBACTER PYLORI.
Reymunde, A., M.D.; Deren, J., M.D.; NachamkAn. I.,
M.D.; Oppenheim, D., 8.S.& Weinbaum, G. Ph.D., The
Graduate Hospital and The Medical School o.f the
University .f Pennsylvania, Philadelphia, PA.

Helicobacter pylori is present in the antral reaion
of the stomach in a majority of oatients with
gastrititis type B. The specific mechanism whereby the
c.rganism participates in the development of disease
remains uncertain. Since the organism is not invasive,
we postulate that H. pylori produces a chemoattractant
which recruits inflammatory cells to the antral rea:or.
cof the stomach. H. pylori was grown under
microaerophilic conditions at 372 C for 72 hours in
Brucella broth containing 1% fetal bovine serum. The
organism was tested for conformity to standard
phenotypic criteria. Culture supernates were harvested
after removal of organisms by centrifugation and
filtratic.n. The putative chemoattractant in culture
supernates as well as that which might be present in
the growth medium (negative control) was assayed using
human neutr:.phils (PMN) in modified Boyden blind-well
chambers using 3.0 um membranes. We found that H.
pylori supernates are chemotactic and showed 1307.
activity compared to the positive chemoattractant
control (zymosan activated serum, a source of CSa).
Minimal activity was observed with virgin growth
medium. The chemoattractant activity is proportional
to the number of colony fornming units (CFU) of H.
pylori, as seen below:

Colony Formina Units Net Maximal Chemotaxis
4.4 x 107 CFU 1307.
1.2 x 107 CFU 85X
9.0 X 106 CFU 807.
6.0 x 106 CFU 70%

Preliminary characterization of the activity shows that
the chemoattractant is stable in a boiling water bath
for 15 minutes, activity is lost within 1 hour at pH=l-
1 and the chemotactic factor has an approximate
molecular weight of 8,500. In conclusion, H. pylori
produces a chemotactic factor for PMN that may be the
related to the recruitment of PMN into the lamina
propia of the stomach in patients with gastritis anid
the degree of neutrophil recruitment is proportional to
the number of H. pylori present. The chemoattractant
may afford an additional target for design of unique
therapeutic interventions in chronic gastritis.

IS GASTRIC H. PYLORI COLONISATION DENSITY IN DUODENAL ULCER
PATIENTS DEPENDENT ON LEWISIABO-BLOOD GROUPS? St Kayser.
R. Flury. M. Fried. H.P. Wirth. Depts. of Medkine (Gastroenterology Division)
and Pathology. Universiy of Zurich; Swizerland.

Binding inhibition of H. pylori (HP) to Lewis b by glycosylation of Lewis b
with the immunodeterminant of blood group A but not 0 has previously been
demonstrated in vitro. It was suggested that Lewis b is important for binding
of HP to gastric epithelium and that individuals of blood group 0 are at higher
risk for ulcer disease because of more available binding sites for HP. We
therefore compared HP colonisation density in duodenal ulcer patients with
Lewis (a-b+) vs. Lewis (a+b-) or (a-b-) and Lewis (a-b+) and blood group 0
vs. Lewis (a-b+) and blood group A and/or B. respectively.
Patients and Methods: 57 randomly selected HP-posiive patients (14f, 43m;
age 24-83, mean 44 y) with florid duodenal ulcer were biopsied during upper
endoscopy in a standardised manner for histology (antrum n-3; body n-2;
Giemsa, H&E), rapid urease test (antrum n-i; CLO) and HP culure (antrum
n=1). HP positivity was defined as positive histology plus positive CLO and/or
culture. Patients taking omeprazole. antibiotics, bismuth salts 2 weeks before
study entry. patients after gastric surgery and patients with gastric ulcer were
excluded. HP colonisation density, acute and chronic inflammation were graded
semiquantitatively on a scale from 0 to 3 for antrum and body. Lewis a, b and
ABO-blood groups were determined by agglutination tests.
Results: (mean±SEM).

Lewis/ n HPcolonisation density acute inflammation chronic inflanmation
ABO antrum body antrum body antrum body

b- 34 2.6±0.1 1.9±0.2 2.1±0.1 1.1±0.2 2.3±0.1 1.4±0.1
b. 23 2.5±0.2 1.8±0.2 1.9±0.2 1.3±0.2 2.4±0.1 1.7±0.1

b+.AE 12 2.4±0.2 1.8±0.3 1.8±0.2 1.6±0.2 2.4±0.2 1.8±0.1
b+.0 11 2.6±0.2 1.7±0.3 1.9±0.3 0.9±0.3 2.4±0.2 1.4±0.2

Summary: Lewis (b+) duodenal ulcer patients had no evidence of a higher
gastric HP colonisation density or stronger inflammatory response to the
infection as compared to Lewis (b-). The same was evident for Lewis (b+)
patients of blood group 0 vs. Lewis (b+) patients of blood group A and/or B.
Conclusion: Our data provided no evidence for an association between HP
colonisation density and Lewis-/ABO-bood group.
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How does gastric metaplasia in the duodenum differ from gastric
epithelium?
P. KOhl *, K. Baczako +, M. Nilius #, P. Malfertheiner #

* Dept ofDennatology, Ulm University; + InsitMe of Pathology, Ulm:
# Dept. of Gastroenterology, Magdeburg University, Germany

H.pylori has an exclusive affinity to antral and body surface mucous
cells (SMC) in the human stomach as well as to the gastric metaplastic
cells (GMC) ofthe duodenum. With routine histology (H&E, PAS)
antral SMC and GMC are seen to be identical. However, as a number
of studies have recently shown that the glycan expression of cells could
be relevant for H.pylon adhesion, the aim of the present study was to
compare the glycoconjugate patterns ofthese two types oftarget cells.

Material and Methods: The glycoconjugate characterization was
performed by lectin histochemistry in biopsy specimens of 8 patients
with active duodenal ulcer and chronic active H.pylori gastritis. Six
lectins (UEA SCA, PNA, DBA, LPA, RCA I) directed against the
most common glycoconjugates ofSMC were applied. Statistics were
carried out using the Wilcoxon test for matched pairs.
Results: No differences were found between SMC and GMC stained
with UEA PNA, LPA and RCA I. However, sections stained with
SCA and DBA, directed against mannose, glucose and
acetylgalactosamine. showed significant differences.The apical
membrane ofSMC was SCA positive whereas that ofGMC was SCA
negative (p<0.04). Extraceliular mucus was positive for DBA in body
and antrum, but negative in areas ofgastric metaplasia in the
duodenum.
Condusions: GMC ofthe duodenum and antral SMC differ despite
structural anology with respect to the binding of the lectins SCA and
DBA. These differences may account for variations in the adhesive
properties of target cells for H.pylori.
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THE SPHINGOMYELINASE ACTIVITY OF HELICOBACTER
FPLORI. Y.L. Lin. EiC Chan. Department of Medical Technology,
Chang Gung Medical Collage, Tao Yuan, Taiwan, R.O.C.

In recently years information has accumulated at a rapid rate in
support for the concept that the bacterium Helicobacter gIlrLis
an important etiological factor in the development of antral
gastritis and is strongly associated with gastritis, peptic ulcer and
gastric cancer. Recently, an ultrastructure analysis has directly
documented that a. p destorys the phospholipid-rich
epithelial layer of gastric mucosa. It is interesting to know that the
gastric mucosal hydrophobicity of patients with a. pyJQri
infection can return to normal values after bacterial is eradicated
by antibiotic /bismuth therapy.
Sphingomyelinase hydrolyzes sphingomyelin to generate the lipid
moiety ceramide and water soluble moiety choline-phosphate.
Sphingolipids have regard as active participants in the regulation
of cell growth, differentiation , transformation, and cell-cell
contact. Sphingomyelinase of the lysate from H. gdloi was first
time to be identified and characterised in this study. We detected
sphingomyelinase activity of lysate from H. pylori, and found
that sphingomyelinase readily hydrolyzed the sphingomyelin
analog N -w -rinitrophenyl-sphingomyelin (TNPAL-
sphingomyelin). The enzyme activity was inhibited by 1 mM
bismuth citrate presence. The sphingomyelinase of lysate of H.
pylori has a pI value of 5.50± 0.15. This enzyme may play
improtant roles in pathogensis of a. pyloi either in gastric
inflammation or neoplasia.
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INOCULATION OF HELICOBACTER PYLORI DELAYS THE
HEALING OF GASTRIC ULCER IN THE RAT. H. Li, H.F.
Helander, B. MelIgArd. Preclinical R&D, Astra Hassle AB,
M6lndal, Sweden.

Aim: To investigate the healing process of the gastric ulcer
after the inoculation of H. pylori in the rat. Methods: In 24
female Sprague-Dawley rats, an ulcer was induced in the
oxyntic mucosa by exposing the serousal side to acetic acid.
Three days after the operation, the antmals were divided into 2
groups and administered either vehicle (Brucella broth) or H.
pylori suspension (2.5 x 1 08 CFU/mi) by gavage every 12 hr for
7 days. The H.pylori organisms used in this study were

originally obtained from the antrum of a duodenal ulcer patient.
The animals were sacrificed 1 and 8 days after the last
administration (i.e. 10 and 17 days after the induction of the
ulcer). The stomachs were fixed in 4% buffered formaldehyde
and coded, and the ulcer area, expressed as ulcer index
(mm2), was determined. The fixed gastric tissues (including
ulcer area) were also processed for immunostaining of the
H.pylori. Results: In the vehicle treated rats, the ulcer index
was 5.3±0.7 mm2 and 2.4±0.3 mm2 10 and 17 days after the
ulcer operation, respectively. The corresponding values in the
H. pylori inoculated rats were 8.8±1.4 mm2 and 4.4±0.5 mm2,
respectively, which is significantly higher than that in the
vehicle treated rats. Conclusion: The healing of the gastric
ulcer was delayed after the inoculation of H. pylor in the rat,
possibly due to the toxic effect of the bacteria.

HYPERGASTRINEMIA IS ASSOCIATED WITH HELICOBACTER
PYLORI INFECTIVE LOAD IN DUODENAL ULCER PATIENTS.
V.A. Isakov, L.I. Aruin', I.V. Zverkov. Dep. of Gastroenterology
Moscow Regional Research Clinical Institute (MONIKI) and ' Central
Research Institute of Gastroenterology, Moscow, Russia.

Hypergastrinemia (HG) is one of pathogenic factors in peptic ulcer
disease. However, HG could not be found in all duodenal ulcer patients.
Recently, Hpylori is recognized as a reason of HG in duodenal ulcer
patients. The aim of our study was to evaluate the HP-status in
duodenal ulcer patients with and without HG. We studied three groups:
Group 1 (15 Hp+ patients with duodenal ulcer and hypergastrinemia).
Group 2 (18 Hp+ patients with duodenal ulcer and normal serum
gastrin), Group 3 (13 Hp-negative healthy controls). Endoscopy with
multiple biopsies was performed to all patients. Biopsies fixed in
forrnalin for H&E and toluidine blue staining for evaluating HP-status.
Index of infective load (IIL) of H.pylori was calculated by formula
considering number of gastric pits, surface area and number of
microorganisms in the section. G-cells and D-cells were studied bv
PAP-immunostaining technique. Gastrin and Somatostatin were studied
in serum by radioimmunoassay. Results are shown in Table.

Group 1 Group 2 Group 3

Serum Gastrin pg/ml 105,1+7,8` 62,4+2,1 58,1±6,1

Serum Somatostatin 31,02±3,6` 44,52±4,54 40,05±3,8
pg/ml
Antral G-cells/mm2 582,4±44,6"+ 308,9±12,7 313,8±13,7

Antral D-cells/mm2 44,5±3,2+ 39,7±2,3+ 52,8±3,71

Antral IIL 85,5±5,2` 28,7±8,9
- (p<0.05) comparng with Group 2; +- (p<0.05) comparng with
Group 3. Conclusion: Hypergastrinemia as well as G-&D-cells density
can be related with IIL of Hp.
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IDENTIFICATION OF A cagA GENE IN
HELICOBACTER MUSTELAE STRAINS. Karl A.
AndrutisI, James G. Fox1, David B. Schauer1, Benjamin ShamesI,
Lili Yanl, Floyd E. Dewhirst2, Bruce J. Paster2, Jennifer C.
Belcher2, Gail J. Fraser2. Division of Comparative Medicine,
Massachusetts Institute of Technology, Cambridge, Massachusetts
02139,1 and Department of Molecular Genetics, Forsyth Dental
Center, Boston, Massachusetts 021152.

Infections with CagA-positive strains of Helicobacterpylori have been
associated with the development of gastritis and ulcer disease in
humans. Several strains of H. mustelae isolated from ferrets were
examined for the presence of DNA homologous to the cagA gene of
H. pylori. Homologous DNA was detected by colony blot
hybridization using a DNA probe pMC3 for a 1.5 kD region of the H.
pylori cagA (generously provided by Dr. Tim Cover) and by PCR
amplification and verified by partial sequencing of the amplified cagA
gene fragment. In the 373 base region sequenced, the cagA genes
from the two H. mustelae strains were 96.6% similar to the sequences
for the cagA genes from the two H. pylori strains. The sequence
similarity was greater between than among strains from the two
Helicobacter species suggesting that the cagA gene has been obtained
by horizontal transfer. The presence of the cagA gene in H. mustelae
strains correlated with the severity of gastritis and the presence of
ulcer disease in the ferrets from which the strains were isolated. These
results demonstrate that many strains of H. mustelae possess a cagA
gene and should permit the study of the role of the cagA gene product
in the pathogenesis of gastritis and ulcer disease in a relevant animal
model.

BASAL AND STIMULATED GASTRIN LEVELS AND GASTRIC ACID OUTPUT
FIVE MONTHS AFTER THERAPY FOR H.PYLORI ERADICATION IN
DUODENAL ULCER PATIENTS
JP Gisbert, D Boixeda, T Vila, L de Rafael, I Alvarex, C
Martin de Argila. Servicio de Gastroenterologia. Hospital
Ramon y Cajal. Madrid. Spain.

PURPOSZ: To demonstrate the effect of H.pylori
eradication on basal and stimulated gastrin levels and
gastric acid output five months after completing therapy in
duodenal ulcer (DU) patients.

METHODS: 32 patients (24 males, mean age 45 years)
with active DU entered the study. In all patients 3 biopsy
specimens were taken from duodenal bulb, gastric antrum,
body, and fundus, and investigated for microbiology (Gram
stain and culture) and histology (H&E). A triple therapy
consisting of bismuth, metronidazole and tetracycline was

administered. Endoscopy was repeated one and five months
after completing therapy, and biopsy specimens were again
taken from gastric antrum and body. Serum samples were

taken to measure basal and stimulated (90 min) gastrin
levels after ingestion of two beef cubes (Oxo Ltd), and
basal (BAO) and stimulated (MAO) acid output (after
pentagastrin) were studied. Measurements of gastrin and
BAO/MAO were repeated 5 months after completing therapy.

RESULTS: H.pylori was eradicated in 26 patients (81%).
Basal gastrin levels (mean + SD) at diagnosis and after
eradication were 44 + 12 and 36 + 2 pg/ml, respectively
(P<0.05). Similarly, stimulated (integrated) gastrin levels
decreased from 5,303 + 1,526 before therapy to 3,779 +

1,204 pg/ml.min after eradication (P<0.001). However, BAO
(4.9 + 4 mEg/h) and MAO (28 + 10) remained unchanged after
eradication (3.9 + 4; 26 + 12mEq/h.

CONCLUSIONS: BAO and MAO in DU patients remained
unchanged 5 months after completing therapy to H.pylori,
in spite of being associated with a significant decrease in
basal and stimulated gastrin levels.

REACTIVE OXYGEN METABOLITE PRODUCTION BY
GASTRIC ANTRAL MUCOSA INFECTED WITH
HELICOBACTER PYLORI: RELATIONSHIP TO CagA
SEROPOSITIVITY. GR Davies *N Banatvala,
L Clements, Y Abdi, * A Covacci, JE Crabtree, Division

of Medicine, St James's Hospital, Leeds; 'The Royal London
Hospital; `IRIS, Sienna, Italv.
Purpose: CagA seropositive H.pylori (HP) strains are more strongly
associated with duodenal ulceration and gastric cancer than CagA
seronegative. Neutrophil/monocyte activation with production of
reactive oxygen metabolites (ROM) may be important in the
pathogenesis of HP-related disease; furthermore, in vitro HP-induced
neutrophil activation varies with bacterial strain type. The aim of this
study was to see if CagA seropositivity relates to neutrophil/monocyte
activation and ROM production in gastric mucosa in vivo.
Methods. At endoscopy gastroduodenal mucosa was graded by a
modified Lanza system and HP positivity assessed by histology and
biopsy urease test. IgG antibodies to CagA were quantified by
ELISA. ROM production was measured in ex-vivo gastric antral
biopsies using 75yM luminol-dependent chemiluminescence (CL).
CL results are expressed as median x 10 3 [inter quartile range]
photons / minute / mg, after subtraction of vial background).
Results: Antral biopsy ROM production varied as follows: HP
negative, -1.5 [-11.0 to 2.3], n=22; HP positive/CagA seronegative,
6.8 [-1.6 to 13.2] n=17; HP positive/CagA seropositive, 5.9 [-0.7
to 9.1] n=18. Although HP positivity was associated with higher CL
scores than HP negativity (p=0.02, Kruskal Wallis) there was no
difference in CL between CagA seropositive and seronegative
individuals. Individual serum CagA IgG titres and CL results were
not related (Spearman's R = 0.53, p = 0.83, n = 35). In the 4 HP
positive patients with duodenal ulceration (of whom 3 were CagA
seropositive), antral biopsy CL was higher (8.8 [6.6 to 10.9], n = 4)
than in all HP positives with normal duodenal mucosa (0.5, -5.5 to
7.6, p = 0.05, n=27). A higher CL score was associated with more
severe macroscopic and microscopic gastritis.
Conclusion: Although the degree to which H.pylori activates ROM
production from neutrophils/monocytes in vivo may be an important
pathogenic feature, we found no evidence that this phenomenon was
related to CagA seropositivity.

INDUCTION OF NITRIC OXIDE SYNTHASE BY AN EXTRACT
OF HELICOBACTER PYLORI (HP) IN RAT DUODENUM. D.
Lamarque1, J. Kiss', J. Tankovic2 . J.C. Delchier , B.J.R. Whittle3.
1 ~~~~~2INSERM U99, Dept of Microbiology, H6p. H. Mondor, Creteil,

France, 3Wellcome Foundation Ltd, Beckenham, Kent, UK.

Intravital microscopy has demonstrated that local superfusion of
mesenteric vessels by Hp extract provoked leukocyte emigration. Such
leukocyte activation may produce cytotoxic concentration of NO from
the inducible NO synthase (iNOS). Our purpose was to measure iNOS
activity in rat duodenum after intravenous (iv) administration of an Hp
extract.
Methods. During ether anaesthesia, male Wistar rats received 0.5 mL
iv of extract either from Hp, or Helicobacter felis (Hf) prepared from
culture in blood agar medium concentrated at 107 CFU/plate, diluted in
1 mL 150 mM NaCI, centrifuged, and filtered (0.2 gm). The control
group received a solution prepared similarly from non-inoculated
plates. Two, 4 and 6 h after extract administration, the duodenum was
removed for assay of calcium-independent iNOS activity, measured as
the conversion of L-14C arginine monohydrochloride to 14C-citrulline
which was not inhibited by EGTA (1 mM). NOSi activity was also
determined in rats, 4 hours after Hp extract administration following a
pretreatement with anti-neutrophil rats antibodies (NR ab; 100 FL;
i.p.) 3 h previously, that reduced blood neutrophils by > 90%.
Results. iNOS activity (pmollmin.mg of protein) (mean ± s.e. mean) is
shown in the following table. (* P<0.05 as compared to control).
Control Hp extract + NR ab Hfextract

2h 4h 6h 4h 4h
0±4 0±57 127±18* 173±23* 333±24* 0±14
n=7 n=8 n=9 n=17 n=15 n=6

Conclusion. The extract of Hp induces iNOS, from a neutrophil
independent source. By contrast, the Hf extract had no such effect.
Stimulation of iNOS could play a role in pathogenesis of duodenal
lesions by Hp.
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