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M.102. Protease Activated Receptor-1 Regulates the Humoral 
and Inflammatory Response to the Mucosal Pathogen, 
Helicobacter Pylori

Janet Wee, Yok-Teng Chionh, Phil Sutton
The University of Melbourne, Melbourne, VIC, Australia

Background: Protease-Activated Receptor 1 (PAR-1), activated 
by the serine protease thrombin, has been suggested to protect 
the gastric epithelium against ethanol-induced damage. However, 
its role in limiting damage from a mucosal infection has not been 
studied. We evaluated whether PAR-1 modifies the inflamma-
tory and immune response to the mucosal pathogen, Helicobacter 
pylori. Results: H. pylori infection of PAR-1-/- mice resulted in sig-
nificantly worse gastritis compared with wild-type controls. This 
increase in inflammation in PAR-1-/- mice was accompanied by a 
significant reduction in H. pylori colonisation, and increase in anti-
body response, compared to controls. Most notably, Helicobacter 
stimulation of primary gastric epithelial cells from PAR-1-/- mice 
stimulated significantly higher levels of the pro-inflammatory 
cytokine, MIP-2. Conclusions: PAR-1 limits the inflammatory 
response of the gastric mucosa to H. pylori infection, possibly by 
restricting epithelial cell secretion of the pro-inflammatory and 
chemotactic cytokine MIP-2 (IL-8 homologue). PAR1 may be an 
important host factor in susceptibility to H. pylori pathologies, 
such as gastric cancer. The finding that infection of PAR-1-/- mice 
induced an increased humoral response also indicates that PAR-1 
can limit the acquired immune response to a mucosal pathogen, 
potentially impacting the ability of the hosts acquired immune 
response to clear chronic infection.

M.103. Helicobacter Pylori  Immune Escape Mechanism 
Mediated by Regulation of Th17/Treg Balance

John Kao, Min Zhang, Kathryn Eaton, Bradford Berndt
University of Michigan, Ann Arbor, MI

Background: H. pylori evades immune surveillance in infected 
hosts and causes chronic gastritis. High levels of regulatory T cells 
were recently demonstrated in infected patients. We speculate 
that H. pylori will direct a Treg skewed Th17/Treg balance thus 
preventing Th17-mediated H. pylori clearing. Aim: To examine 
the Treg/Th17 balance induced by H. pylori- vs E. coli- or A. lwoffi-
pulsed bone marrow derived conventional dendritic cells (DCs) 
and the in vivo significance of H. pylori-associated Treg skewing. 
Methods: Bone marrow-derived DCs from B6 mice were cultured 
with live H. pylori SS1(HP-DC), or E. coli (EC-DC) for 18 hrs 
then cocultured with splenocytes for 72 hrs. The Th17:Treg ratios 
were determined (% CD4+CD25+Foxp3+ Tregs : IL-17 produc-
tion). Mice were adoptive transferred with H. pylori-pulsed DCs 
to determine their effects on H. pylori colonization. Results: The 
Th17:Treg ratio of HP-DC was significantly lower than EC-DC 
(p<0.05), indicating Treg skewing by HP-DC. The HP-DC Treg 
skewing is independent of H. pylori VacA or CagA proteins. 
Neutralization of TGF-β and IL-10 reduced the degree of Treg 

skewing by HP-DC. In vivo, Treg skewing by adoptive transfer of  
H. pylori-pulsed DCs down-regulates gastric IL-17 mRNA expres-
sion by 6 folds and depletion of CD25+ Treg by PC61 resulted in 
an increase in H. pylori-specific IL-17 production (n=10, p<0.01) 
and reduction of H. pylori density (p<0.01). Conclusion: Our 
study indicates that H. pylori alters the DC polarized Treg-Th17 
axis towards a Treg-biased response that suppresses the effective 
induction of H. pylori-specific Th17 immunity. Our study further 
supports the critical role of microbe-specific Th17/Treg balance 
in mucosal immunity, tolerance, and gut inflammation.

M.104. Interleukin 17 is a Critical Mediator of Vaccine-induced 
Reduction of Helicobacter Infection in the Mouse Model

Dominique Velin, Laurent Favre, Eric Bernasconi, Pierre Michetti
Centre Hospitalier Universitaire Vaudois and University of Lausanne, 
Lausanne, Switzerland

Background and Aims: Despite the proven ability of immuniza-
tion to reduce Helicobacter infection in mouse models, the pre-
cise mechanism of protection has remained elusive. This study 
explores the possibility that interleukin-17 (IL-17) plays a role 
in the reduction of Helicobacter infection following vaccination 
of wild-type animals or in spontaneous reduction of bacterial 
infection in IL-10 deficient mice. Methods: In mice, reducing 
Helicobacter infection, the levels and source of IL-17 were deter-
mined and the role of IL-17 in reduction of Helicobacter infection 
probed by neutralizing antibodies. Results: Gastric IL-17 mRNA 
and protein levels were strongly increased in mice mucosally 
immunized with urease + cholera toxin (CT) and challenged 
with H. felis, as compared to controls. Flow cytometry analysis 
showed that a peak of CD4+IL-17+ T cells infiltrating the gas-
tric mucosa occurred in immunized mice in contrast to control 
mice. Gastric mucosa infiltrating CD4+IL-17+ T cells were also 
observed in IL-10 deficient mice that spontaneously reduced 
H. felis infection. In wild-type immunized mice, intraperitoneal 
injection of anti-IL-17 antibodies significantly inhibited inflam-
mation and the reduction of Helicobacter infection in compari-
son to control antibodies. Conclusion: IL-17 plays a critical role 
in the immunization-induced reduction of Helicobacter infection 
from the gastric mucosa.

M.105. Genotyping of Killer Cell  Immunoglobulin Like 
Receptors  (KIR)  in  Gastric  Diseases  Associated  with 
Helicobacter Pylori Infection in Mexican Mestizo Population

Eric Hernandez-Hernandez, Margarita Camorlinga,  
Oswaldo Partida-Rodriguez, Javier Torres, Martha Perez-Rodriguez
CMN S-XXI IMSS, Mexico City, Mexico 

Natural Killer (NK) cells play an important role in inflammatory 
and innate immune responses against H. pylori and malignant 
cell transformation. NK cell cytolytic activity is regulated by a 
balance between activating and inhibitory KIR. The quantity and 
organization of these receptors vary among populations and some 
varieties have been found to be associated with susceptibility to 
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disease. The aim of this work was the characterization of KIR 
individual genes and genotypes in 120 controls, 120 non-atrophic 
gastritis patients and 63 gastric cancer patients. KIR genes (14 
genes and two pseudogenes) were studied by PCR-SSP. When 
gastric cancer patients were compared versus controls, we found a 
positive association of the inhibitory gene KIR2DL (OR=3.7, 95% 
CI 1.84–7.47) and a negative association of the inhibitory gene 
KIR2DL3 (OR=0.07, 95% CI 0.02–0.18). Regarding the KIR geno-
type, we found a negative association of genotype 1 (2DL1, 2DL3, 
2DL4, 3DL1, 3DL2, 3DL3, 2DS4, 2DP1, 3DP1) in gastric cancer 
patients compared with non-atrophic gastritis patients (OR=0.12, 
95% CI 0.03–0.42) and controls (OR=0.08, 95% CI 0.02–0.27). 
These results suggest a likely participation of KIR genotypes in 
gastric cancer susceptibility in the Mexican Mestizo population.

M.106. Identification of a Major Quantitative Trait Locus 
Involved  In  Susceptibility  to  Helicobacter  Induced 
Immunopathology

Stacey Harbour, Jillian Maddox, Phil Sutton
University of Melbourne, Parkville, VIC, Australia

In contrast to other inbred mouse strains, CBA mice fail to 
develop pathology after gastric Helicobacter infection and are 
termed non-responsive. It is known that this phenotype is domi-
nantly inherited and therefore under genetic control. In this study, 
we aimed to determine the mechanism(s) of host regulation of 
 Helicobacter-induced gastritis. Regulation of inflammation in CBA 
mice was demonstrated to be bone marrow derived. Reconstitu-
tion of irradiated responder C3H/He mice with MHC matched 
CBA bone marrow prevented the development of significant  
Helicobacter-induced gastritis, indicating that non-responsiveness 
is likely due to an immune cell population. Quantitative Trait Loci 
analysis was performed in order to locate the chromosomal region 
regulating disease susceptibility. CBA x C57BL/6 F2 mice were 
infected with Helicobacter for two months. Histological grading 
found mice separated into two distinct gastritis phenotypes, with 
72% of F2 mice being non-responsive, and 27% developing severe 
inflammation. A genome-wide screen found that a highly signifi-
cant locus on chromosome 6 was associated with susceptibility to 
Helicobacter induced pathology (LOD=8.9). We have thus identi-
fied a novel locus which contributes to bone marrow mediated 
host regulation of Helicobacter infection. Current investigations 
are focused on pursuing a promising lead candidate gene involved 
in susceptibility to Helicobacter induced gastritis.

M.107. H. Pylori Activates Human Gastric Dendritic Cells and 
Enhances their Capacity to Induce T Cell Proliferation

Diane Bimczok1, Ronald Clements1, Paul Harris2, Ken Waites1,  
Lea Novak1, Phillip Smith1, Lesley Smythies1

1University of Alabama at Birmingham, Birmingham, AL; 2Pontificia 
Universidad Católica de Chile, Santiago, Chile

The antigen-presenting cells that initiate and direct the host 
response to H. pylori in the gastric mucosa have not yet been 

identified. Here, we present the first analysis of primary human 
gastric dendritic cells (DCs) and their in vitro response to  
H. pylori. In healthy persons, HLA-DR+/CD68-/CD11c+ 
DCs were distributed throughout the gastric mucosa, closely 
associated with epithelial cells or within the epithelial layer. In  
H. pylori-infected persons, DCs were more frequent and often 
clustered with T cells. Also, DCs were present in T-cell areas of 
lymphoid follicles, which we identified in 89% of H. pylori-posi-
tive and 36% of H. pylori-negative subjects. Among HLA-DR+ 
DCs isolated from healthy gastric tissue, 19% expressed CD11c, 
14% DC-SIGN, 7% CD86, and 2% CD83. Co-culture with  
H. pylori augmented the proportion of HLA-DR+ DCs express-
ing CD11c (up to 35%), CD86 (up to 16%) and CD83 (up to 
21%) and enhanced the secretion of IL-6, IL-8, IL-10, but not IL-
12. Importantly, DCs loaded with H. pylori, but not control DCs, 
triggered T-cell proliferation and IFN-γ secretion. In summary, 
H. pylori induced the maturation of gastric DCs and enhanced 
their capacity to activate T-cells, implicating gastric DCs as ini-
tiators of the immune response to H. pylori.

M.108. H. Pylori  Induced  Programmed  Cell  Death  in 
the  Gastric  Epithelium:  Regulation  by  Multifunctional  
AP-endonuclease-1

Ranajoy Chattopadhyay, Asima Bhattacharyya, Sheila Crowe
University of Virginia, Charlottesville, VA

H. pylori infection leads to peptic ulceration and gastric car-
cinoma, which may arise from an imbalance of apoptosis and 
proliferation of gastric epithelial cells (GEC). We previously 
reported that H. pylori infection induces AP-endonuclease (APE-
1), a key cell survival molecule which repairs DNA and regulates 
transcription, and that APE-1 modulates bacterial pathogenesis 
by regulating chemokine expression in GEC. The mechanism 
by which APE-1 inhibits infection-induced apoptosis in GEC is 
unclear. In this study we used stable shRNA APE-1 suppressed 
GEC and demonstrated increased caspase 3 and cleaved PARP 
during H. pylori infection. Both caspase 9-mediated mitochon-
drial and caspase 8-mediated extrinsic pathways of apoptosis 
were shown to be involved. Overexpression of wild type APE-1  
in these cells reduced infection-induced apoptosis; however 
mutation of the DNA repair or acetylation functions of APE-1 
did not have this inhibitory effect, suggesting that both APE-1 
functions modulate programmed cell death. We show for the 
first time that the DNA repair activity inhibits the mitochondrial 
pathway of apoptosis while its acetylation function inhibits the 
extrinsic pathway during H. pylori infection. Our findings sug-
gest APE-1 is an important regulator of epithelial programmed 
cell death during H. pylori infection and this has implications 
for other gut mucosal infections.
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