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DUAL THERAPY VERSUS TRIPLE THERAPY: HIGH DOSE OF
LANSOPRAZOLE PLUS AMOXICILLIN IN COMBINATION OR NOT
WITH CLARITHROMYCIN FOR HELICOBACTER PYLORI
INFECTION HL I uliatl, R.Caylal, S.Forestier3, A.de Mascarell,
F.Zerbibl, P.Talbil, F.M6graud2, M.Joubert-Collin3.Hopital Saint-
Andr61, Pellegrin2 33075 BORDEAUX and Takeda France3 PARIS -
FRANCE -

H. pylori eradication rates (HPE) with dual therapy (DT) including a
proton pump inhibitor (PPI) and amoxicillin (Amox) are ranging between
30 to 91%. The results seem to be better using high dose of PPI twice
daily during 2 weeks. In a previous study, the triple therapy (TT)
omeprazole-Amox-clarithromycin (Clari) had obtained an HPE rate up to
90%. The aim of this study was to compare, in an open randomized
study, the HPE with a DT using high dose of lansoprazole (Lanso) and
Amox versus a iT using Lanso-Amox and Clari in HP positive patients.
Methods: HP infection was assessed by endoscopy at the inclusion and 4
weeks after the end of the treatment on antral and fundic biopsies by 4
different methods: rapid urease test (at the inclusion), histology, culture
and PCR. Clari resistance was defined by resistance contact with an agar
diffusion method. HP positive patients were randomly allocated to receive
either: 1/ Lanso 30mg bid and Amox ig bid (LA group) or 2/ the same
regimen in association with Clari 0.5g bid (LAC group) for 2 weeks.
Patients with duodenal ulcer (DU) took Lanso 30mg/day until day 28.
HPE was defined by the negativity of all the diagnostic methods.
Results: 50 patients (33 male, mean age 38.7 years old, 25 with DU) were
included. 5 patients were excluded: 3 were lost to follow-up and 2 were
non compliant (< 60% of the prescribed treatment). 45 patients were
evaluable. HP was eradicated in 9 out of 24 patients (37.5%, 95%CI:
18.1-56.9%) in the LA group and in 20 out of 21 patients (95.2%,
9s%CI: 86.1-100%) in the LAC group (p<0.0001). In the LAC
group, the patient without HPE had a pre-treatment strain resistant to Clai
(n=1/21- 4.8%). Side effects were minor without discontinuation of the
treatment and significantly more frequent in the LAC group (n=12/23 -
52.2%- with metallic taste n=6, diarrhea n=5, moniliasis n=l) than in the
LA group (n=3/24 -12.5%- with diarrhea n=2, headache n=l, p<0.01).
Conclusions: 1/Triple therapy with Lanso-Amox-Clari can eradicate H.
pylori up to 95% and is highly significantly more effective than dual
therapy with Lanso-Amox 2/ The HPE with DT is low despite the high
dosage of Lanso used 3/ Side effects are greater in the Ti group but are
minor without decrease of efficacy.
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ESTABLISHMENT OF AN ANIMAL MODEL OF ULCEROGENESIS
INDUCED BY Helicobacter USING SWINE
DMM Queiroz, GA Rocha. EN Mendes, SB Moura, AMR Oliveira, AGP
Magnago, CA Oliveira, D Miranda. Laboratory of Research in
Bacteriology. Faculdade de MedicinalUFMG, B. Horizonte, MG, Brazil.

Since the presence of "Gastrospirillum suis' ("G. hominis" type I) is
strongly associated with peptic ulcer that occurs spontaneously. in the
pars esophagea (PE) of the stomach of swine, we inoculated pigs with
"G. suis' in order to establish an animal model of ulcerogenesis.

Sixteen Landrace, 2-month old swine (11 tests and 5 controls) were
studied. They were housed individually in indoor- outdoor concrete pens
with a constant supply of fresh water and were fed with standard
commercially available swine ration. The animals were submitted to
esophagogastroscopy and biopsv specimens were obtained from the
gastric mucosa for histology and microbiology (urease test, carbolfuchsin
stained smears and inoculation in mice) before, 10, 30, 80 and 120 davs
after inoculation. Before inoculation, the macroscopical feature of the PE
was normal (white and smooth) and no spiral bacterium was observed in
any stomach. Fifteen ml of gastric mucus obtained from "G. suis"-positive
pigs (2 with ulcer, I with pre ulcer lesions and 1 with macroscopically
normal PE) were separately inoculated in 7, 2 and 2 animals respectively.

Ten days after the inoculation, all swine of the test group were
bacterium positive and presented macroscopically normal PE but with
some degree of histological alteration such as increased epithelial
thickness and presence of balloon cells. At the 30-day follow-up,
macroscopic alterations of the PE were present in 73% of the test
animals. Eighty davs after the inoculation all test animals remained "CG.
.suis" positive and presented several macroscopic and microscopic
alterations of the PE. At histology, peptic ulcer was observed in 9 animals
and erosions in the last 2. Ater 120 days all animals of the test group
presented ulcer of the PE that were confirmed at histology. On the other
hand, macroscopic and microscopic alterations were not observed in the
PE in the control group. It was also demonstrated by indirect
immunofluorescent test, employing H. ftlis as antigen, that specific IgG
levels increased progressively after inoculation of "G. suis" in the test
animals (from 1/10 to 1/160 dilution), but the control group maintained
the same initial level of antibodies.

In conclusion, swine experimentally infected with "G. suis", in contrast
to non-infected animals, develop peptic ulcer disease, in all stages of
evolution, that is macroscopically and microscopically indistinguishable
from that observed in naturally infected pigs.
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SCREENING OF ANTI-HELICOBACTER THERAPIES IN
M:ICE COLONISED WITH H. PYLORI
AA McCuln2 J Bagshaw, J Wallis and A McLaren
Glaxo Research and Development Limited,
Glaxo Medicines Research Centre, Stevenage, Herts SGI 2NY

We describe here a mouse model of gastric H. pylori (Hp)
colonisation which is suitable for rapid and reproducible testing of
potential new anti Hp therapies. Mice (HSD-ICR strain) are
challenged orally on 2 successive days with I ml volumes ofbroth
grown Hp (strain 4187E isolated from a duodenal ulcer patient;
107-108 cfulml). Beginning 4 days after the second challenge,
groups of 10 mice are dosed orally twice daily with test
compounds for 4 days (i.e. 8 doses in total). Four days after the
last compound dose, the mice are killed, and the stomachs
removed and opened longitudinally along the greater cuvature.
After removal of the contents, the stomachs are washed gently in
tap water and the mucosal surfice smeared onto Columbia
chocolate agar containing amphotericin B (50 pg/ml), vancomycin
(100 tg/ml), polymyxin B (3.3 jg/ml), bacitracin (200 Ig/ml) and
nalidixic acid (10.7 pg/ml). The cultures are incubated micro-
aerophilically for 7 days and assessed visually for the presence of
Hp using a semi-quantitative scoring system. Results are
expressed as % mice colonised and % Hp score. If required,
whole stomach quantitative Hp courts can be made from serial
dilutions ofhomogenates.

The model has been used to rank standard antibiotics, detect
synergistic combinations, evaluate the effects of achlorhydria on
compound action as well as test new therapies. Using amoxicillin
as an example, results in our model are similar to those obtained in
the established H. felis/mouse model.
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SPECIFIC IMMUNE COLOSTRUM IN THE PREVENTION OF
HELlCOBACTER FELIS INFECTION IN MICE

L. Rehnberg-Laiho, P. Manila, T. U. Kosunen, E.-L. Syvaoja, M-L.
Hanninen, P. Karkkainen, H. Rautelin, S. Virtanen, E-M. Lilius, and
Korhonen H.

Department of Bacteriology and Immunology, P.O.Box 21, University
of Helsinki, FIN-00014, Finland. Agricultural Research Centre of
Finland, Food Research Institute, FIN-31600 Jokioinen, Finland.

Aim: to evaluate the preventive effect of bovine colostral antibody
preparatiom (AP) containing specific Helicobacterfelis (HF) antibodies
on HF infection in mouse.
Methods: AP was from cows immunized weekly with HF strain CST'
for two months before calving. Control preparation (CP) was made from
colostrum of nonimmunized cows. 29 Balb/c mice were infcted orally
on three consecutive days with 10' HF bacteria/day. Nine mice were
given 0.6 mi/day of AP orally for ten days beginning two days before
HF inoculations. Ten mice were treated similarly with CP and ten mice
were not treated at all. The mice were killed 7 weeks after the inoculation
and their HF status assessed on the basis of bacterial stainings (Gram
and acridium orange stains), gastric histology (Giemsa and
Hematoxylin-Eosin stainings) and serum anti-HF antibodies.
Results: 6 of the 9 (67%) AP treated mice were not infected 7 weeks
after inoculation whereas all CP treated and nontreated control animals
were infected.
Conclusion: passive oral immunization with bovine colostrum derived
specific antibody preparation provided protection against HF infection in
miuce.
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HELICOBACTER FEUS SURFACE ANTIGENS SERVE AS
PR IVE TARGETS IN ORALLY IMMUNISED MICE.
J.I.Keenan, R.A.Allardyce, P.F.Bagshaw. Departnent of Surgery,
Christchurch School of Medicine, New Zealand.

Helicobacter spp. shed outer membrane vesicles (OMV) when
grown in broth culture. The protein profile of these closely
resembles a sarkosyl-insoluble outer membrane preparation of the
parent bacteria.
Purpose: To immunise mice with H. felis OMV and assess
protection from challenge.
Method: 10 female BALB/c mice were orally immunised with
washed H. felis OMV (50 ug protein) and 10 ug cholera toxin four
times at weekly intervals (Czinn et al.,1993), then given a per orl
challenge one week later with 1 x 10' viable H. felis. Age matched
controls were challenged but not immunised. Protection was
assessed four weeks post challenge by urease biopsy and histology.
Results:
Immunised mice 3/10 infected*
Naive controls 5/5 infected

Immunoblotting showed the 7 protected animals all had antibodies
to an 18 kDa OMV component. No antibody to this antigen was
observed in one unprotcted animal, while the remaining two
animals showed a diminished response to this epitope.(* Urease
biopsy and histology revealed reduced numbers ofH. fells in these
2 animals.) Periodate oxidation of the OMV components failed to
diminish any antibody binding, suggesting that protein epitopes
feature in protective immunisation against Helicobacter felis.
Conon: Antibodies to the shed protein surface components of
Helicobacterspp. can prevent colonisation. A diminished response
to the 18 kDa antigen correlated with partial protection from
challenge. These results highlight the potential importance and
need to further investigate the 18 kDa OMV target antigen.

IMMUNIZATION WITH H. PYLORI UREASE DO NOT INDUCE
SERUM AUTO-ANTIBODIES AGAINST THE GASTRIC
MUCOSA IN MICE. D. Claeys*, I. Corthesy-Theulaz, M. Gaudin*.
E. Saraga°, N. Porta, J.-P. Kraehenbuhl*, A.L. Blum and P.
Michetti Division of Gastroenterology, CHUV, CH- 1011 Lausanne;
*Biochemistry Institute and ISREC, CH-1066 Epalinges, 0Institute of
Patohlogy, Universtiy of Lausanne, Switzerland.
Immunization with H. pylori urease protect mice against H. felis
infection. This protection, however, has been associated with the
appearence of mononuclear inflammatory infiltrates in the gastric
corpus. In mice, autoimmune corpus gastritis can be induced by
neonatal thymectomy and is associated with the presence of serum
autoantibodies directed against the gastric H,K-ATPase of the parietal
cells. To analyse whether anti-H. felis immunization induces
autoimmune gastritis in mice, we tested for the presence of H,K-
ATPase-specific autoantibodies in 9 BALB/c mice immunized with
recombinant H. pylori urease A or B subunit. Sera were collected 100
days post-immunization and 70 days post-challenge with H. felis. In
addition, 10 sera were collected from BALB/c mice with autoimmune
corpus gastritis and 6 sera from naive BALB/c mice serving as
controls.
The presence of anti-H,K-ATPase antibodies in mouse serum was
determined by immunohistochemistry on rat stomach para-
formaldehyde-fixed cryosections and by immunprecipitation of murine
H,K-APTase expressed in Xenopus oocytes. All sera from adult mice
with autoimmune gastritis showed a strong positive reaction with both
techniques. In contrast none of the sera of mice immunized with H.
pylon urease A or B subunits showed any reactivity against rat gastric
mucosa by immunocytochemistry and did not immunoprecipitate H,K-
ATPase. The sera of control mice were also negative. Recently,
autoimmune gastritis could also be induced in mice by immunization
with H,K-ATPase during neonatal life, without thymectomy.
Conclusions: Immunization with H. pylori urease A or B subunits
does not induce anti-H,K-ATPase activity which is one of the major
markers of autoimmune gastritis in mice as well as in humans. No
anti-paretal cell reactivity resulted of this immunization. This absence
of auto-reactivity is relevant to vaccine development against
Helicobacter infections. A new model of autoimmune gastritis induced
by immunization has also been developed that will allow to identify
potential autoantigens. Supported by SNF 32-36349.92 and by
OraVax, Inc., Cambridge, MA.

THERAPEUTIC IMMUNISATION - THE FUTURE FOR
HELICOBACTER TREATMENT?
F. J. Buclk. C. Doidge, A. Lee. School of Microbiology and
Immunology, University ofNew South Wales.

Previous studies have demonstrated that it is possible to cure H. felis
infection in a significant proporton of mice by immunisation with either
H. felis or H. pylori in combination with cholera toxin (CI). This study
aimed to investigate the use of a less toxic mucosal adjuvant, the heat-
labile enterotoxin of E. coli (LT), in the therapeutic vaccination
schedule.

Female SPF BALB/c mice were infected with H. felis (4 oro-gastric
doses) and left for two months. Groups of 20 mice were then immunised
oro-gastrically on days 1, 15, 17 and 20 with various combinations ofLT
and H. pylon sonicate. One month following the final immunisation
gastric tissue sections were collected and examined for presence of H.
felis. Systemic and mucosal immune responses were also analysed.

Inuwnunistion Infection Eradication/
Supression

Saline (Controls) 100 %
LT (2Sig) 100 %
H. pylo?n 100% _

H. pylori + LT (Sjg) 90 % 10 %
H.f ylOi +LT (25gg) 47 % 53 %
High levels of eradication/suppression were achieved by

immunisation of mice with H. pylori + LT 25 jg. Immunisation with
Hp + LT 5 jig reduced overall levels of infection, as compared to
control mice, but did not result in significant eradication. Anti-H. felis
scrum IgG and salivary IgA levels were raised in all infected and/or
immunised roups. No correlation between IgA or IgG levels with
clearance of infection was found.

Helicobacter species have evolved to evade the mucosal immune
response that accompanies natural infection. However, it is possible to
convert an ineffective natural immune response into an effective anti-
Helicobacter response by presentation of antigen with mucosal
adjuvants We have demonstrated that it is possible to cure or suppress
Helicobacter infection by therapeutic immunisation with LT, an adjuvant

dered less toxic than the used in previous studies. Therapeutic
immunisation is an exciting new frontier in the search for a safe, reliable
treatmnt for H. pylori infection.

The use of heparincoated magnetic beads to monitor a
Helicobacter p1dori colonisation in Balb-C mice.

P Aleljung1, H-O Nilsson1, X Wang2 and T Wadstrom1.
Dept. Medical Microbiology1 and Dept Surgery2, University of
Lund, Sweden.

Materials and Methods: Helicobacter pylori strain NCTC 11637,
white Balb-C and nude Balb-C mice were used for this study.
The mice were orally fed 0,1-0,3 ml of a 108 cfu/ml suspension
of H. pylon using a syringe with a rubber tube at the end. Faecal
samples were collected daily, twice a day during the first week
after feeding. Mice were transferred to clean containers prior to
sample collection. Faeces were subjected to a heparin-magnetic
separation (HMS) (Bional, Tartu, Estonia and Medicarb,
Bromma, Sweden) and H. pylori was enriched on the
heparinised-magnetic beads. The amount of H. pylori bound to
the beads was monitored by an enzyme immuno assay (EIA)
using a polydonal antiserum against H. pylori NCTC 11637.
Results: The colonisation event was monitored in both nude
and white Balb-C mice for up to 34 days. From an initial
increase of absorbance in the EIA, just after feeding of the mice,
the levels decreased almost to background. After the first week,
and onward, there was an increase of the absorbance values.
The bacteria adapted and started to multiply after a short lag
phase.
Discufssion: These results indicate that H. pylori colonise the
gut of Balb-C mice. This mouse model may be used for testing
different substances that may interfere with the colonisation
process.
Finally HMS may become an important method for
monitoring infection in humans as well, being able to see
fluctuations in amounts of H. pylori in gastric juice and faeces .
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THE HELICOBACTER PYLORI CYTOTOXIN: STRUCTURE
AND FUNCTION.
D. Burroni, R Manetti, P. Lupetti, P. Massari, A. Marchini, M.
Copass, M. DApolito, I Dallai,R Rappuoi and J.L. Telford
IRIS/Biocine, Vla Fiorentina 1, 53100 Siena, Italy

Pure: To understand the molecular structure of the cytotoxin
protein and its relationship to function in order to assess its
potential for use in a vaccine against H. pylori associated
disease.
Methods: Electron microscopic, biochemical and functional
studies have been used to elucidate the stuc ofthe holotoxin
and its capacity to induce a neutalizing immune response.
Bula1M: Using deep etch technology, we have obtained high
resolution electron micrographs of the native high molecular
weight holotin molecule, which has an apparent molecular
weight of approximately 700 kDa on precsion gel filtration, is
organized as a regular structure consisting of seven 95 kDa
monomers. This strcure is required for target cell binding and
cytotoxic activity. Furthermore, the native protein is capable of
inducng high titres ofneutraliing antibodies in rabbits whereas
the denatured protein is inefective. A chemically inactived form
of the toxin, which retains the native structure, induces
neutalizing antibodie but is non-tomic.
Cg j: The native heptameric structure of the toxin is

essential for function and for the induction of protective
antibodies. A chemically inactivated toxoid which retains the
native stuture may be an important candidate for inclusion in
profilactic or therapeutic vaies.

ORAL IMUNIZATION WrIH RECOMBINANT HELJCOBACTER PYLORI
UREASE APOENZYME IN THE TREAIENT OF HELICOBACTER
INFECTION.
H. Kleanthous*, T. Ermak, J. Pappo, C. Lee and T. Monath.
OraVax, Inc. Cambridge, MA.

Helicobacter pylori is now accepted as the cawe of chronic active gastritis, peptic
ulcer disease and adenocarcinona of the stomach. Current therapies employing acid
suppression and antimicrobial trea nt result in dicatiOon of the organism with
resolution of the gastritis. However, individuals do not develp immunity to
reinfection, and relapse or emegn of antibiotic-resistant strains can be
problematic. This has prompted efficacy studies on the role of H. pylori antigens
as vaccine candidates, not only in prevention, but also clearance of dtis infection.

Inactive rUrae aoenzyme hs been shown to be efficacious in prophylaxis
agant challenge from both a heterologous and homologous chllenge in the
H. fells and H. pylon-infectd mouse model, respctively. In this sudy the role of
rUrease as a therapeutic vaccine was investied.

Both Balb/c and Swiss/webster mice were infected with H. felis and then
inununized orally, 4 times weekly, with urease and heat labile toxin (Li) as an
adjuvant. After umase immunization significant reductions weo obevd in the
level of infecting bacteria in the stomach, as asessed by a quantitative gaic
ureas assay on intact stomach tissue (9/10 [90%; p<0.001l and 22/29 [76%;
p<O.OOl] respectively). Histological assessment confinmed a reducin in the
bacteial score of mice whose stomcha had bakgrd uee activity, although
there was no resolution of gastritis. Mice that wow rU eim munized, showed
significantly elevatd unease-specific IgA antbody respne in ser, saliva md
feces coepm¶ed to the sham-immunized group (pc0.05). m
staining idened recruitment of ueasepecif B-cells in the gaic mucosa of
mice that wae rUreas immunized d closed of their infction. Bec~ r
immunizaon reulted in an evd sect IgA respon, recritm t of
rUnae-pcifc B celia to the stomach, md clew~ of bacteria, we believe this
antigen hs a role a a thrau vaccine in the uion of mucos immunity
and cleac ofHelo er ieio Conbined us of conventioma therapies
forwadicating Hecobacter inetion with ue immunizatio may provide a
strategy to augmnt complee b il eadcao md protect the host against
reinfecdon.

IN-VIVO SELECTION OF A HIGHLY ADAPTED H. PYLORI ISOLATE AND
THE DEVELOPMENT OF AN H. PYLORI MOUSE MODEL FOR STUDYING
VACCINE EFFICACY AND ATTENUATING LESIONS.

H. Kleanthous'*, T. Tibbitts', T. J. Bakios', K. Georgokopoulos', G. Myers',
T. H. Ermak', J. Fox2 and T. Monath'.
OraVax, Inc. Cambridge, MA' and MIT, Cambridge, MA2.

The usewf of the H.fels-infected mouse model in the study of vaccine efficacy
is limited by the number of cosv antigens betwoen the Helicobater species.
The development of an H. pylon mouse model would ensble the study of ever
species-specific antigens in a homologous system. We have shown the ability to
seklct in-vivo for a highly adwt H. pylon isolate by sequential passaging of a
fresh clinical isolate through mice.

Outbred mice wer frst chalkaged, three times with 10' cfu of a feshly isola
H. pylon strain from the domestic cat. Both genotypic and phenotypic studies have
confirmed this isolate as H. pylori. After seveal passages, 100% of mice was
consistently infected with this stain, in both the ant~m and corpus, as det ine
by a quntitative gatnc uea asay on intact stomach tissue. The infoction has
been followed for at least 6 weekas, md recovd isolates confied as the
challenge strain by SDS-PAGE, total DNA restriction nd PCR analysis.

H. pylon were observed in the lumen of the gastric pits associated with mucus, and
in close contac with mucus-secreting surface epithelial cells. Most of the bacteria
were found in the antrum, but some organm wee id ed in the corpus.
Bacteria made contact with the apical cell membrane, and sometimes f~med
cffacement plaques or small ion pdestals. InfWction with H. pylor differed
from H. felis-infection by its closer asoiation with the epithelial cells mnd by the
absence of bacterial colonie in the deqp mucous glands, and in these respects
soemed more similar to that seen in humans.

Immunization with H. pylori recombinant ueae md protection from chaeng
with this isoate should yield informaion with gd to vwccin efficacy in a
homologous system. Genetic leions have also bee cr d in this strain for urease
strutural subunits md mu curny being investigated for atteuation in this
model. Protctive efficacy with a wi- mutant will be investiged, md may help
elucidate odtr protec antige. T study of defined genetc esions will help in
the undtanding Ofe ptho of this orgaism. lhe iolation of natural
mutants rsistant to streptomycin and rifampicin hs aLwed us to study in-vivo
transformation, feat which will urely have an impact on the selection of
apprpriae vaccine candid for this infection

EVIDENCE OF THE VIABILITY OF NON
CULTURABLE COCCOIDAL FORMS OF
HELICOBACTER FEUS. HuaJim F M6graud.
Laboratoire de Bact&iologie-Enfants, H6pital Pellegrin, 33076
Bordeaux, France.

The existence of viabl but nonculturable forms of Helicobacter
species is highly cono il. This information is essential in ord
to undestand the transmission of the organism In this study we
used an animal model to ivstigate whether non-culturable forms of
Helicbacterfelis were able to colonize the mouse sonlachL
Induction of coccoidal form: H.felis was cultivated on blood agar
N°2 supplemented with 10% hunan blood and antibiotics, and
incubated at 37°C for 7 days under mcroaerobic conditons. After
the 7 days, all H.felis. cells were coccoidal as observed by
microcpy.
Animal experimen Three Balb/c mice were each inoculated with
0.1 ml of a suspension of H.felis coccoidal forms equivalent to a
concentradon of 3x108 CFU/ml once every other day (total of 3
ingesdons). The same quantity of suspension was plated on a H.
felis agar and incubated at 37°C. Ten days after inoculation, the

ce were sa ed and tidr stomachs exale by ph contract
microscopy, Gram stain and urease test.
Many spiral forms of H.felis were observed by both phase contrast
microscopy and Gram stin in 2 mice, and a few in the other
mouse. All three stomachs tested positive for ures.
In this experment, we suc n trnfo g coccoidal fomrs of
H. felis into spiral forms by imalpag. Th results indicate
dtat the coccoidal form of H. fells is iabl, althou it cannot be
cultured. This experiment can serve as a mode or .pylora which
may also be able to colonize the human stoach despite the fact that
noncultrble forms are exclusively present.
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HELUCOBACTER FEULS SURFACE ANTIGEN RECOGNMON
BY THREE STRAINS OF IMMUNE MICE. JILKnan,
R.A.Allardyce, P.F.Bagshaw. Dept. of Surgery, Christchurch
School of Medicine, New Zealand.

Purpose: (1) Compare resistance to challenge with viable H. felis
in genetically disparate inbred strains of mice following three
different orl immunising regimes. (2) Quantitate serum IgG and
intestinal IgA antibodies immediately prior to challenge.(3) Identify
antigen targets of immune protection by immunoblotting.
Methods: (1) The immunising regimes included the eradication of
H. felis with triple therapy (natural immunisation) and oral
immunisation with bacterial sonicate incorporating two mucosal
adjuvants: a non-ionic block copolymer (L121) and cholera toxin
(CT). (2) An H. felis outer membrane preparation was used as
detecting antigen for both the ELISAs and immunoblots.
Results:
Infected/treated Protected

C57 (8/8), AJ(7/8)
Ag + CT Proteded

C57 (8/8), AJ (4/4), BALB/c (6/6)
Ag + L121 Not Proteded

C57 (7/8), AJ (3/3)
Controls Not Protected

C57 (3/3), AJ (8/8), BALB/c (6/6)

ELISA results showed no significant quantitative difference
between immunised mice of the same strain. The recognition of a
specific surface antigen correlated with protection.
ConclsIon: (1) Oral immunisation can provide protection from H.
pylori in genetically unrelated populations.
(2) Protection correlates with a qualitative, rather than quantitative,
antibody response.
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SEROLOGICAL AND MICROBIOLOGICAL RESULTS OF A 48-MONTHS
FOLLOW-UP: RECURRENCE OF H. PYLORI INFECTION AFTER
ERADICATION.
G. Gosiniak, A. Przondo-Mordarska, E. Poniewlerka, Depts of Microbiology
& Gastroenterology, University of Medicine, Wroclaw, Poland.
PURPOSE: The aim of the investigation was to observe the frequency of
reinfection after successful eradication of H. pylon and to study the
usefuliness of the serological test for the long-term follow-up.
METHODS: Follow-up sera and gastric mucosa samples were taken
between 48 months in 35 patients (mean age 44.5,) with duodenal ulcer (18)
and chronic gastritis (17). While at their first examination all patients were
H.pylori positive, two months after the end of the treatment eradication of H.
pylori was found in all of them. Duodenal ulcer patients were administered
ranitidin in combination with amoxicillin or erythromycin, and chronic
gastritis patients received colloidal bismuth with amoxicillin or erythromycin
for 10-14 days.Control endoscopies were performed after 6, 12, 24, 38 and
48 months. H. pylori infection was evaluated by cuiture, Gram stain and
rapid urease test. The level of specific IgG antibodies in sera was
determined by ELISA test. The sonicate from reference strain H. pylori
NCTC 11 632 was used as antigen. Serum samples were diluted 1:400.
RESULTS: During 48 months of follow-up, recurrence infection was 50%
and 47% in duodenal ulcer patients and chronic gastritis patients,
respectively. Out of the 35 patients, reinfection was found in 2 after 6
months, in 8 after 12 months, in 4 after 24 months, in 4 after 36 months, and
in 1 after 48 months. Of the 17 patients with recurrence infection 47%
showed reinfection in the first year of follow-up. During 48-month follow-up,
reinfection occurred twice in 7 patients. Anti H. pylori IgG serum level
decreased markedly and continually from 1.84 to 0.51 in patients after
permanent eradication, and increased significantly in patients with
reinfection.
CONCLUSIONS: In this study recurrence infection was observed at different
time points of follow-up, but most frequently in the firt year after
eradication.
Serum anti-H. pylori lgG titers decrease slowly following successful
eradication of H.pylorfi infection and increased after each reinfection.
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COMPARISON OF H.P) LORI ure-B GENE BETWEEN GASTRIC
MUCOSAE AND GASTRIC JUICE ASPIRATES USING'
RESTRICTION PATTERN ANALYSIS. T. Shimoyvama. T. Mikami.
S. Fukuda. 1. Mizuki. Y. Yoshida and T.Shimoyama*. First Dept of
Internal Medicine, Hirosaki tJniversity School of Medicine. Hirosaki
and *Fourth Dept of Internal Medicine. Hyogo College of Medicine.
Nishinomiva. Japan.

purpose: Biopsy specimens of oastric mucosa are conimonly used to
detect H. pylnri by polymerase chain reaction (PCR). PCR can also
detect H. py.lori from gastnc juice w%hich can be collected more safel]
and easily than gastric mucosa. However. H. pylori in oatric juice
might be different from that of gastric mucosa. To compare the types of
H. pylori obtained from gastric juice and mucosa. we applied a
molecular typino using restriction fragment lenoth polymorphism
(RFLP) analysis of an PCR-amplified portion of the ure-B oene.
method: H. pylori isolates from 20 patients were analyzed. A 30ml
volume of gastricjuice and two biopsy' specimens from the antrum and
the body of the stomach were taken for each patients. Gastric juice was
concentrated by centrifugation. Then the pellets avid biopsy specimens
were dioested by proteinaseK and extracted via phenol-chlorofomi
extraction. 0.Sug of DNA was subjected to PCR using primer pair from
ure-B gene of H. pylori. The expected PCR product was 928bp. PCR
products were digested with Hae 111 and fragments oenerated were
analyzed by agarose gel electrophoresis.
results: Fifty-six H. py.lori isolates from 20 patients were analyzed
and the six RFLP types were found. In 15 patients, an identical RFLP
profiles were found in the isolates from gastnrc juice and mucosa. For
the remaining 5 patients, however, other different RFLP profiles were
also found. In 16 patients with successful isolation of H. pylori from
the two sites of the mucosae, each pair of isolates had identical RFLP
profiles.
Conclusions: Though gastric juice aspirates can be collected more
safely and easily than gastric mucosae, obtained RFLP types are often
different between them. To evaluate H. pylori stattis, we should use
gastric biopsy specimens rather than gastric juice.
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SERODIAGNOSIS OF HELICOBACTER PYLORI INFECTION IN PATIENTS
WITH HUMAN IMMUNODEFICIENCY VIRUS (HIV) INFECTION.
H. Nielsen and L.P. Andersen. Depts of Infectious Diseases,
Hvidovre University Hospital and Clinical Microbiology,
Riqshospitalet, Copenhagen, Dennark.

In contrast to the established role of Helicobacter pylori
in gastritis and duodenal ulcer in general, contradictiona-
ry results have been renorted in patients with HIV inf-!cti-
on and AIDS. The seroprevalence duri,rg early HIV infectiur
is unknown. We retrospectively studied 102 patients with
HIV infection early during the infection and in most cases
in asymptomatic patients. Serological IgG antibody respon-
se to H. pylori was assessed by ELISA.

Compared with age-matched controls the seroprevalence
of H. pylori positivity was not significantly different
(19% vs. 25%). This was also true for age-related subgroup
analysis. We observed no association with CD4 counts, p24
antigen, antibiotic prophylaxis or antiretroviral therapy.
In 54 of 83 patients initially seronegative a second exa-
mination was performed after median 24 months (rar,ge 3-60
months) and two patients had H. pyloni seroconverted indi-
cating an incidence of new inrection of 2%/year.

In conclusion,previous reports have underestimated the
prevalence of H. pyloni infection in HIV infection, which
appears to be similar to that in an HIV-negative populati-
on.
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THE COMPARISON OF OCCURRENCE OF IgG ANTIBODIES TO HIGH
MOLECULAR WEIGHT PROTEINS OF HELICOBACTER PYLORI ANTIGEN
IN GASTRIC CANCER PATIENTS AND CONTROLS IN ESTONIA.
T.Vorobiova', I.TaIjal, i.Nilsson2, T.Wadstr6m2. M.Tammaru', N.Popova',
R.Uibol. Department of Immunology, University of Tartu, Estonia',
Department of Medical Microbiology, University of Lund, Sweden2

Aim: Assess the presence of lgG antibodies to Helicobacter pylon (HP),
especially to high molecular weight (82-94, 110-120 kDa) proteins in gastric
cancer patients and age-sex-matched controls. These proteins are considered
as vacuolating toxin and cytotoxin associated antigens.
Subjects: 21 patients (13M, 8F, median age 66) with gastric adenocarcinoma
(6- in antrum, 7- in corpus, 8- in antrum & corpus) treated at the Oncological
Clinic in Tartu (1986-87, 1994) and 21 age-sex- and HP-positivity (by
serology) - matched control persons.
Material & Methods: Sera were analysed for lgG antibodies in ELISA and
immunoblot using glycine extracted proteins of HP (NCTC 11637) as antigen.
ELISA results were expressed as relative antibody activities (positive225).
Sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE) was
performed using 12% separating gel and 5% stacking gel (antigen-10 pg/cm).
After separation, proteins were transfered to PVDF-membrane by semidry
electro-blotting technique (1.5hrs, 180 mA). Blocked strips were incubated in
patients sera diluted 1:75. Human gammaglobulin (Kabi/Vitrum, Stockholm)
served as reference standard.
Resuts: In ELISA, lgG antibodies to HP were found in 20/21 gastric cancer
patients. One serum, negative in ELISA was negative in the immunoblot as
well (no bands detected). In none of the analysed sera reactivity to 110-120
kDa protein was found. In the sera from gastric cancer patients, antibodies to
the 100-105 kDa protein were expressed in 15120, to 82-86 kDa in 15120, to
90-94 kDa in 8/20 samples. In control sera antibodies were found in 8/20, in
9/20, in 7/20 samples respectively. No statistic significance of the antibody
activity in two groups was demonstrated (p>0.05).
Conclusion: Our study showed increased prevalence of immune reactions to
proteins of high molecular weight HP antigens in gastric cancer patients as
well as in controls in Estonia.

QUANTITATIVE COMPUTER-ANDED EVALUATION OF HELICOBACTR PYLORI
GASTRlTIS: EFFECT OF ANTI-H.P.THERAPY ON INFLAMMATORY CELL
INFILTRATION AND ACQUIRED MALT. AArmuzzi. G.Cammarota, ATursi,
M.Montalto, *L.Baldini, G.Addolorato, M.Certo, APapa, G.Fedeli, 'S.Pretolani,
'F.Bonvicini, G.Gasbarrini. Cattedra di Medicina Intema 11 - Catholic University - Rome
and 'Patologia Medica l - University of Bologna - Italy.

H.py~ri (H.p.) gastritis induces Iymphomononuo,ear (MNC) and polymorphonuclear
(PMN) cell infiltration in gastric mucosa; lymphafic aggregates and lymphoid follicles,
expression of acquired MALT, are also frequently observed and their decrease has
been reported after eradication. Aim: to evaluate the effect of anti-H.p. therapy on
inflammatory cell infilration in the lamina propria and acquired MALT of H.p. gastriUs
by means of quantitative computer-assisted image analysis. Methods: 20 patients
with H.pybo gastritis and MALT were studied. Multiple mucosal biopsies were taken
from gastric antrum and corpus before and after ant-H.p. therapy (omeprazole-
amoxycllin). Several sections (stained with H&E and Giemsa) from each antral biopsy
were blindly assessed with x25 objectie and x1000 final magnification by means of
image analyzer to evaluate inflammatory infiltrate in the lamina propria. For each
section six microscopic filds far fromlhid fbilicles were randomly selected. MNC
in the lamina propria were automatically counted with a microdensitometric software,
while PMN in the lamina propria were counted with a morphometric software.
Statistical analysis was made with Wilcoxon matched pairs signed rank test and Chi-
square when appropriate.
Reults: MNC CELLS/M2 PMN CELLSIMM2

BeoreCq a-ttWy oeret f-#
ERADICATED 6078 ± 1227.7 4631.2 ± 1243.3 433 ± 196.6 208.9 ± 101.1
NOT ERADICATED 5802 699.4 4703.1 ± 1108.7 303.1 168.5 238.1 ± 133.5
In te thirteen eradicated patients a significant reducton in the lamina propria MNC
(p=0.004) and PMN (p=0.004) was found with regard to the seven not eradicated
ones; moreover, MALT disappearance was observed in ten out of hirteen eradicated
patients, while MALT persistnce was observed in all seven not eradicated ones (p<
0.005). Conclusions: These data confirm that H.p. eradication results in decrease of
inflammatory cell infiltration in the lamina propria. Moreover these results suggest that
the eradicaton could induce disappearance of MALT. The automatic count used may
be a reliable proceding for quanttative assessment of inflammation.

THE EFFECT OF OMEPRAZOLE ON GASTRIC MUCUS
VISCOSITY AF Goddard, RC Spiller. Div Gastroenterology,
University Hospital, Nottingham. NG7 2UH. UK

Hypothesis Omeprazole affects gastric mucus structure
allowing improved antibiotic delivery and altering the habitat
of H. pylori.

Methods Gastric juice was aspirated from nine H. pylori
negative male volunteers before and after one week
treatment with omeprazole 20 mg bd. The viscosity (a
measure of gastric mucus structure and function), pH and
bacterial content of fresh gastric juice before and after
treatment were measured and compared using
non-parametric methods. Measurements were repeated
following incubation of juice at pH 7, and on defrosted juice,
frozen at collection to allow simultaneous measurement in all
samples.

Results Viscosity [mean for 3 samples ±SEM cP] ranged
widely from 303 [131 to 57 [41 between individuals. Mean
viscosity [±SEMI fell from control values of 146 [351 to 85
[201 (p<0.05) in fresh juice following omeprazole and from
128 [201 to 100 [201 in defrosted juice (p<0.05). Mean pH
increased from 2.51 [0.42] to 5.79 [0.58] (p<0.05).
Bacterial counts (CFU/ml x 106) increased from 0.47 [0.391
to 5.13 [1.81] (p<0.001). Change in viscosity was

correlated with change in pH, r,= 0.6467 (p<0.05), but not
bacterial overgrowth. Incubation of juice before and after
omeprazole at pH 7 abolished the difference in viscosity.

Conclusions Omeprazole decreases gastric juice viscosity by
increasing intragastric pH, consistent with our original
hypothesis.

BILE REFLUX AND GASTRIC CELL PROLIFERATION.
E. DeKoster, M. Buset, E. Femandes, M. Deltenre, P. Galand.
Brugmann University Hospital, and Laboratory of Experimental
Cytology and Cancerology, VUB - ULB, Brussels, Belgium.

Bile reflux is a known risk factor for the development of intestinal meta-
plasia, which is an important intermediate step in gastric
carcinogenesis in the Correa model. We wanted to investigate the
influence of bile reflux on gastric histology and gastric cell proliferation
in the non-atrophic stomach without intestinal metapJasia.
Patients and methods. In 70 dyspeptic patients, 3 endoscopic Sydney
System and 1 PCNA biopsies in antrum and corpus each were per-
formed during gastroscopy. The total bile acid concentration was deter-
mined in gastric juice, aspirated during endoscopy. Gastric cell
proliferation was estimated by the PCNA labelling index (LI).
Results. There is no correlation between the gastric bile acid
concentration and the intensity of antral active (r-=0.077, ns.), antral
chronic gastritis (r = -0.02, ns.), corpus active (r = 0.05, ns) or corpus
chronic gastritis (r-=0.07, ns). We found no correlation between the
gastric juice bile acid concentration and the PCNA LI, neither in the
antrum (r= -0.13, p=0.26), nor in the corpus (r=0.13, p=0.27).
Conclusion. At variance with the intensity of inflammation, salt intake,
and the presence of Helicobacter pylori vacuolating toxin, we found no
evidence of bile reflux influencing gastric cell proliferation. This
suggests that the influence of bile reflux on gastric carcinogenesis is
not mediated by increased cell proliferation (the promotion-side of
carcinogenesis); obviously, this does not exdude an influence of bile
reflux on the induction-side of carcinogenesis, which was not tested in
this experimental set-up.
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CLARlTHROMYCIN IN THE TREATMENT AND ERADICATION
OF HELICOBACTER PYLORI IN DUODENAL ULCER
PATIENTS.
KL Gob, N Parasakthi, SC Peh, NW Wong, AR Nazarina,
SY Chuah, YL Lo, KK Ong.
Faculty of Medicine, University of Malaya, Kuala Lumpur.

Objectives: Clarithromycin (CL) is known to have a high degree of
activity againstHelicobacter pylori (HP). in vitro. The aim of our study
was to determine the efficacy of combination CL with omeprazole
(OME) and combination CL with famotidine (FAM) in the eradication of
HP in duodenal ulcer patients.

Patients & Methods: Patients with duodenal ulcers on endoscopy and
with unequivocal evidence of HP infection on culture, histology rapid
urease test and '4C-urea breath test were selected for the study and were
randomly allocated to receieve either CL 500mg tds and OME 40mg
daily or CL 500mgtds and FAM 40mg bd. for 2 weeks. No further
medications were prescribed. Patients were re-endoscoped at 2 weeks
and at 6 weeks. Eradication was defined as absence of the bacteria on all
tests mentioned above at least 4 weeks after completion of therapy. All
investigators were blind to the therapy allocated to patients and to each
others results until final analysis.

Results: Sixty-six patients were recruited for the study; 3 defaulted
follow-up and were unavailable for analysis. 31 patients receievd CL
and OME and 32 patients receieved CL and FAM.

CLJOME CLIFAM
Mean age (range) 48.9 (22-70) 50.8 (17-78)
HP Eradication rates 24/31 (77.8%) 20/32 (62.5%)
Ulcer healing (2 weeks) 25/31 (80.6%) 19132 (59.4%)

CL was well tolerated by patients and compliance to medications was
good. Eight patients (12.7%) complained of bitter taste; while 1
complained of nausea and another mild non-specific macular rashes.

Conclusions: CLIOME combination therapy is effective in eradicating
HP and offers a promising alternative to the more established
omeprazole/amoxycillin combination.

EVOLUTION OF THE RESISTANCE TO SEVERAL
ANTIBIOTICS IN H.PYLORI OVER A 4 YEAR PERIOD

M. LOPEZ-BREA, M.J. MARTINEZ, D. DOMINGO, I. SANCHEZ
ROMERO, J. C. SANZ, T. ALARCON. Depart. of Microbiology,
Hospital de la Princesa, Madrid, Spain.

Amoxicillin, metronidazole and clarithromycin are the most frequent
antimicrobial agents used for H. pylori infection. Resistance to
metronidazole has been reported with several rates, depending on the
population studied.
Purpose: the aim of this study was to determine the metronidazole,
clarithromycin and amoxicillin resistant rate in H. pylori clinical
isolates over a 4 year period.
Material and methods: 50 H. pylori strains from a paediatric
population were studied. As metronidazole and clarithromycin have
been used for treatment of H. pylori infections and development of
resistance during treatment has been observed, only the pre-treatment
isolates were included. The resistance was detected by an agar
dilution method. Mueller Hinton agar supplemented with 7% lysed
horse blood was used. Plates were incubated 2 to 5 days at 35°C in
a CO2 incubator and resistance was considered when MIC > 8 mg/l
for metronidazole and > 4 mg/lI for clarithromycin.
Results: TI percentage of resistance over the 4 year period and the
total is included in the table:

1991 1992 1993 1994 total
N° strains 10 16 8 16 50
Metronidazole 10%/. 12.5% 12.5% 25% 16%
Clarithromycin 0 0 0 12.5% 4%
Amoxicillin 0 0 0 0 0
Conclusion: Although the number of strains in each group is small,
an increase in thb resistance rate to metronidazole during the period
of study has been detected. The resistance to clarithromycin is
observed for the first time in non treated Spanish paediatric patients.
Resistance to amoxicillin has not been detected.
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