PO Box 2345, Beijing 100023, China
Fax: +86-10-85381893
E-mail: wjg@wjgnet.com  www.wjgnet.com

World J Gastroenterol 2004;10(16):2334-2339
World Journal of Gastroenterology
Copyright © 2004 by The WJG Press ISSN 1007-9327

o H pylorie

Helicobacter pylori enhances tumor necrosis factor-related
apoptosis-inducing ligand-mediated apoptosis in human gastric

epithelial cells

Yi-Ying Wu, Hwei-Fang Tsai, We-Cheng Lin, Ai-Hsiang Chou, Hui-Ting Chen, Jyh-Chin Yang, Ping-I Hsu, Ping-Ning Hsu

Yi-Ying Wu, Hwei-Fang Tsai, We-Cheng Lin, Ai-Hsiang Chou,
Hui-Ting Chen, Ping-Ning Hsu, Graduate Institute of Immunology,
College of Medicine, Nationa Taiwan University, Taiwan, China
Jyh-Chin Yang, Ping-l Hsu, Department of Internal Medicine,
National Taiwan University Hospital, Taipei, Taiwan, China
Supported by the Grantsfrom the National Health Research I nstitute,
Taiwan, NHRI-GI-EX895942C and the National Science Council,
NSC-90-2314B-075B003, NSC 91-2320B-002 and the National
Taiwan University Hospital, NTUH 89S2011
Correspondence to: Dr. Ping-Ning Hsu, Graduate Institute of
Immunology, College of Medicine, National Taiwan University, No.
1, Sec. 1, Jen-Ai Road, Taipei, Taiwan, China. phsu@ha.mc.ntu.edu.tw
Telephone: +886- 223123456 Fax: +886- 223217921

Received: 2004-03-15 Accepted: 2004-04-15

Abstract

AIM: To investigate the relations between tumor necrosis
factor-related apoptosis-inducing ligand (TRAIL) and
Helicobacter pylori (H pylori) infection in apoptosis of gastric
epithelial cells and to assess the expression of TRAIL on
the surface of infiltrating T-cells in H py/lor-infected gastric
mucosa.

METHODS: Human gastric epithelial cell lines and primary
gastric epithelial cells were co-cultured with H pylori in
vitro, then recombinant TRAIL proteins were added to the
culture. Apoptosis of gastric epithelial cells was determined
by a specific ELISA for cell death. Infiltrating lymphocytes
were isolated from H pylorFinfected gastric mucosa, and
expression of TRAIL in T cells was analyzed by flow
cytometry.

RESULTS: The apoptosis of gastric epithelial cell lines and
primary human gastric epithelial cells was mildly increased
by interaction with either TRAIL or 4 pylorialone. Interestingly,
the apoptotic indices were markedly elevated when gastric
epithelial cells were incubated with both TRAIL and H pylori
(Control vs TRAIL and H pylori: 0.51+0.06 vs2.29+0.27,
P = 0.018). A soluble TRAIL receptor (DR4-Fc) could
specifically block the TRAIL-mediated apoptosis. Further
studies demonstrated that infiltrating T-cells in gastric
mucosa expressed TRAIL on their surfaces, and the
induction of TRAIL sensitivity by H pylori was dependent
upon direct cell contact of viable bacteria, but not CagA
and VacA of H pyiori.

CONCLUSION: H pylori can sensitize human gastric
epithelial cells and enhance susceptibility to TRAIL-mediated
apoptosis. Modulation of host cell sensitivity to apoptosis
by bacterial interaction adds a new dimension to the
immunopathogenesis of H pyloriinfection.
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INTRODUCTION

Helicobacter pylori (H pylori), which infects about 50% of the
world’s population, is the leading cause of chronic gastritis
and peptic ulcer diseases. Recent studies have shown that
apoptosis of gastric epithelial cellsisincreased during H pylori
infectionl**. The enhanced gastric epithelial cell apoptosisin
H pylori infection has been suggested to play an important
role in the pathogenesis of chronic gastritis, peptic ulcer and
gastric neoplasia. There are anumber of mechanisms that may
beinvolved, including the direct cytotoxic effects of the bacteria,
aswell asinflammatory responses elicited by the infection!+™.
Recent studies have suggested that T helper type 1 (Thl) cells
are selectively increased during H pylori infection®, Thl
cytokines, such asgammainterferon (IFN-) and tumor necrosis
factor alpha(TNF-), canincreasethe release of proinflammatory
cytokines, augmenting apoptosisinduced by H pylorit™. H pylori
infection could also induce gastric mucosa damage by
increasing expression of Fasin gastric epithelia cells, leading
to gastric epithelial cell apoptosisthrough Fag/FasL interaction
with infiltrating T cellg%3. These findings suggest arole for
immune-mediated apoptosis of gastric epithelial cellsduring
H pylori infection.

TRAIL, anovel TNF superfamily member with strong
homology to FasL, is capable of inducing apoptosisin avariety
of transformed cell linesin vitrol***, Recent studiesindicated
that TRAIL-induced apoptosis occurred through a caspase
signaling cascade®>*". It has been shown that T cells can kill
target cells via TRAIL/TRAIL receptor interaction!®23,
suggesting that TRAIL might serve as a cytotoxic effector
moleculein activated T cellsin vivo. In addition to itsrole in
inducing apoptosis by binding to death receptors, TRAIL itself
can stimulate T cells and augment IFN- secretionf??. These
findingshaveled usto hypothesizethat TRAIL/TRAIL receptor
interaction was involved in the apoptosis of gastric epithelial
cellsin H pylori gastritis. We therefore designed the study to
investigate the interactions between TRAIL and H pylori in
apoptosis of human gastric epithelia cells. Additionally, we
assessed the expression of TRAIL on the surface of infiltrating
T-cellsin H pylori-infected gastric mucosa.

MATERIALS AND METHODS

Bacterial strains, cell lines, and media

H pylori standard strain ATCC43504 (CagA+, VacA+) and the
mutant strain ATCC51932 (CagA-, VacA-), obtained from
American Type Culture Collections (ATCC) were used. H pylori
strain NTUH-C1 (CagA+, VacA+) wasisolated from a patient
with duodenal ulcer in National Taiwan University Hospital.
Before each experiment, H pylori was passaged on 5% sheep
blood agar plates by incubation in an atmosphere consisting
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of 5% O,, 15% CO,, and 80% N, for 2-4 d at 37 °C. Bacteriawere
cultured in Brucella broth (Difco Labs, Inc. Detroit, MI)
supplemented with 5% FBS, vancomycin and amphotericin
B under the same conditions for 30 h at 37 °C with agitation
(80-100 rpm/min). Cellswere then pelleted and resuspended in
phosphate-buffered saline at a concentration of 10° CFU/mL.
Human gastric adenocarcinomacell line AGSwas obtained from
ATCC and maintained in DMEM, supplemented with 10% FBS.

Generation of cagA or vacA gene knock out H pylori mutant strains
For generation of H pylori isogenic mutant strains with cagA
or vacA gene defect, we introduced mutations into cagA or
vacA genein H pylori strain NTUH-CL. cagA and vacA genes
were amplified by PCR with the following primer pairs, cagA:
5 -ATGACTAACGAAACTATTGATCAAACA-3 and 5'-
AGATTTTTGGAAACCACCTT TTGTATTA-3'; vacA: 5'-
GCTGGGATTGGGGGAATG-3' and 5'-TTGCGCGCTA
TTGGGTGG-3'. The PCR fragments were purified and then
cloned on pGEM-T easy vector by aTA cloning kit (Promega,
Madison, WI, USA). The cloned cagA or vacA gene was
digested with Nhe [, after which the chloramphenicol resistant
marker (CAT cassette) wasligated with recombinant Nhel sites
at both ends. The plasmid pGEM-T Easy Vector with cagA or
vacA inserted by the CAT cassette was used for the natural
transformation of H pylori strain NTUH-C1. The cagA gene or
vacA gene isogenic knockout mutants were selected by the
BHI agar plate with 40 ppm chloramphenicol and confirmed
withPCR.

Expression and purification of recombinant TRAIL protein and
soluble TRAIL receptor (DR4-Fc)

Recombinant TRAIL proteins were expressed in E. coli
expression system and purified with Ni column as described®.
In brief, the coding portion of the extracellular domain of TRAIL
(amino acid 123-314) was PCR amplified, subcloned into pRSET
B vector (Invitrogen, Groningen, the Netherlands) and
expressed in E. coli expression system. Purification of
recombinant His- TRAIL fusion protein was performed by metal
chelate column chromatography using Ni-NTA resin according
to the manufacturer’s recommendations (Qiagen, Hilden,
Germany). His- TRAIL was quantified by the Bradford method
and protein assay reagent (BioRad, Richmond, CA, USA). To
generate soluble recombinant DR4-Fc fusion molecules, the
coding sequence for the extracellular domain of human DR4
was isolated by RT-PCR using the forward primer,
CGGATTTCATGGCGCCACCACCA, and thereverse primer,
GAAGATCTATTATGTCCATTGCC. Theamplified product was
ligated in-frame into BamHI-cut pUC19-1gG1-Fc vector
containing the human 1gG1 Fc coding sequence. The fusion
gene was then subcloned into pBacPAK9 vector (Clontech,
Palo Alto, CA). DR4-Fc fusion protein was recovered from the
filtered supernatants of the recombinant virus-infected Sf21
cellsusing protein G-sepharose beads (Pharmacia, Piscataway,
NJ). The bound DR4-Fc protein was €l uted with glycine buffer
(pH 3) and didlyzed into PBS. The DR4-Fcisasoluble TRAIL
receptor, which could bind to TRAIL and block its effect.

Culture of primary human gastric epithelial cells

The culture of human gastric epithelial cells was adapted from
the methods described by Smoot et al.[?®. Gastric biopsies
were obtained from patients undergoing gastric endoscopy in
National Taiwan University Hospital for dyspepsia with
informed consents. Specimens were collected in Leibowitz's
L-15 medium (Life Technologies, Grand Island, NY). Gastric
cellswereisolated enzymatically after mechanically mincing
the tissue, into pieces less than or equal to 1 mminsize. The
tissue was then pelleted by centrifugation at 1 500 rpm for five

minutes at 4 °C, the collagenase/dispase was discarded, then
thetissue waswashed oncein 10 mL of PBS and pelleted again
by centrifugation. The cellswere resuspended inthe cell culture
medium. The gastric epithelial cells obtained above were
suspended in 2 mL of Ham's F12 cell culture medium (Life
Technologies, Grand Idand, NY) with 10% FBS and placed into
a6-well tissue culture cluster well.

Apoptosis assay

A sensitive ELISA which detects cytoplasmic histone-
associated DNA fragments was performed according to the
manufacturer’s protocol (Cell Death Detection ELISAPYS;
Roche Mannheim Biochemicals, Mannheim Germany). Human
gadricepithdid cdlswereculturedina96-wel plate (10* cdlsiwell)
overnight, then treated with TRAIL recombinant protein,
harvested by centrifugation at 200 g. The cells were lysed by
incubation with lysis buffer for 30 min, followed by
centrifugation at 200 g for 10 min at room temperature. The
supernatant was collected and incubated with immunoreagent
pre-prepared for 2 h. After washed gently, the supernatant
was pipetted into each well with a substrate solution and
kept in the dark until development of the color was sufficient
for photometric analysis. The reaction was determined in a
spectrophotometer at 405 nm.

Effects of TRAIL and H pylori on apoptosis in human gastric
epithelial cells

AGS cdlsor primary human gastric epithelial cells 5x10%well
were incubated with H pylori (ATCC strain 43504 or strain
51932) under the concentration of 4x10” CFU for 12 h.
Recombinant TRAIL proteins were added into the culture at
the concentration of 1.0 g¢/mL for 4 h in the absence or presence
of soluble TRAIL receptor, DR4-Fc (30 g/mL), which could
block the function of TRAIL proteins. Apoptosis of gastric
epithelial cellswasdetermined by aspecific ELISA asdescribed.

Effects of lipopolysaccharide (LPS) and Campylobacter jejuni
on induction of TRAIL sensitivity in human gastric epithelial cells
To exclude the possibility that the effect of induction of TRAIL
sengitivity in AGS cellsby H pylori wasageneral phenomenon
in Gram-negative bacteria, possibly viainteraction with LPS on
cell wall, wefurther studied the TRAIL-mediated apoptosisin
AGS cells following contact with LPS and Campylobacter
jejuni. AGS cells were incubated with LPS from E. coli,
Campylobacter jejuni, and H pylori (domestic strain NTUH-
C1) for 12 h. Recombinant TRAIL proteinswere added into the
culture. Apoptosis was measured with ELISA as described.

Effects of direct cell contact of bacteria on TRAIL-mediated
apoptosis of epithelial cells

AGS cellswere incubated with H pylori (ATCC strain 43504;
CagA+, VacA+) concentrated culture supernatant or with live
bacteria separated by a membranefilter (Nunc Tissue Culture;
Nunc, Roskilde, Denmark) under the concentration of 4x10’
CFU/5x10* cellsfor 12 h. Recombinant TRAIL proteins were
added into the culture. Cell death was measured with ELISA as
described.

Effects of CagA and VacA on TRAIL-mediated apoptosis of
epithelial cells

AGS cells (5%10* cells) were incubated with a CagA-negative
and VacA-negative H pylori mutant strain (ATCC strain 51932)
as well as the cagA or vacA gene defect NTUH-C1 isogenic
mutant strains for 12 h. Recombinant TRAIL proteins were
then added into the culture. Apoptosis was measured with
ELISA assay as described.
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Expressions of TRAIL on surface of T-lymphocytesin gastric mucosa
For isolation of gastricinfiltrating lymphocytesfrom endoscopic
biopsy specimens, the coll ected tissueswereimmediately placed
in ice-cold RPMI 1640 complete medium (GIBCO BRL,
Gaithersburg, MD, USA) containing 10% fetal cdf serum (FCS)
supplemented with penicillin (501U/mL), sreptomycin (50 mg/mL),
L-glutamine (2 mmol/L) and sodium pyruvate (1 mmol/L). The
tissues were washed, diced into 1 mm?e pieces and treated with
collagenase (Typel, 5 g/mL; Sigma Co. St. Louis, MO) and
heparin (5 U/mL) in RPMI 1640 complete medium at 37 °C for
60 min. After the sampleswere washed twice with RPMI 1640
medium, mononuclear cells were collected and then stained
with anti-CD3 and anti-TRAIL mAb. Theexpression of TRAIL
on the surface of T cells was detected by flow cytometry
according to our previous study!?4,

Statistical analysis

The values of apoptosis assay were presented as mean+SD.
The results were compared by Student’st test. A P value less
than 0.05 was regarded as statistically significant.

RESULTS

Effects of TRAIL and H pylori on apoptosis in human gastric
epithelial cell line

Figure 1 showsthe effects of H pylori and TRAIL on apoptosis
in AGScells. The apoptosis of AGS cellswas dightly increased
by TRAIL proteinsor H pylori done. Interestingly, the apoptotic
index wasdramatically increased when AGS cdllswereincubated
with both TRAIL and H pylori (P<0.01 ascompared with control
medium, TRAIL or H pylori alone). Further studies disclosed
that TRAIL-induced apoptosisin AGS cellswasincreased by
H pylori in a dose-dependent manner (data not shown).
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Figure 1 Effects of TRAIL and H pylori on apoptosis in human
gastric epithelial cell line AGS (°P<0.01 when compared with
medium control, TRAIL or H pylori alone).
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Figure 2 AGS cells incubated with heat killed, paraformalde-
hyde-fixed (PA-fixed) or live H pylori (ATCC strain 43504) un-
der the concentration of 4x10” CFU/5x10* cells for 12 h. Open
bar: without TRAIL; filled bar: with TRAIL (°P<0.01).

Figure 2 shows that the TRAIL-induced apoptos s depended
onviable H pylori because exposure of the host cells to heat-
killed H pylori and paraformaldehyde-fixed H pylori did not
induce sensitivity to TRAIL-mediated apoptosis.

Impacts of TRAIL and H pylori on apoptosis in primary human
gastric epithelial cells

Wefurther isolated and cultured primary human gastric epithelial
cellsfrom 23 different human cases (H pylori-positive: 12 cases,
H pylori-negative: 11 cases) to investigate the effects of H pylori
and TRAIL on apoptosis. The apoptosis of primary human
gastric epithelial cellswas mildly elevated by either TRAIL or
H pylori aone (Table 1). However, the apoptotic indices were
markedly elevated when the primary gastric epithelial cellswere
incubated with both H pylori and TRAIL. The apoptosis
induced by H pylori and TRAIL was specifically blocked by
adding soluble TRAIL receptor, DR4-Fc, indicating that the
cell death was resulted from interaction between TRAIL
and TRAIL receptor on the cell surface. Figure 3 shows the
representative responses of four cases. All the gastric
epithelial cellstested were sensitiveto TRAIL after interaction
with H pylori in vitro.

Table 1 Effects of TRAIL and H pylori on apoptosis in primary
human gastric epithelial cells

Apoptotic index! (n=23) P value?
Medium 0.512+0.064 -
TRAIL 0.812+0.109 0.425
HP 0.684+0.085 0.779
HP+TRAIL 2.286+0.268 0.018
HP+TRAIL+DR4 0.816+0.129 0.216

'mean+SD; 2Compared with medium alone samples.
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Figure 3 Enhancement of TRAIL-mediated apoptosis by H pylori
in primary human gastric epithelial cells.

Effects of LPS and Campylobacter jejuni on induction of TRAIL
sensitivity in human gastric epithelial cells

To exclude the possibility that the effect of induction of TRAIL
sensitivity by H pylori was a general phenomenon in Gram-
negative bacteria, possibleviainteraction with lipopolysaccharide
(LPS) on cell walls, we further studied the induction of
sensitivity to TRAIL-mediated apoptosisin AGS cells after
interaction with LPSfrom E. coli and with Campylobacter jejuni,
a Gram-negative bacterial pathogen in gastrointestinal tract.
The results in Figure 4 demonstrate that H pylori enhanced
TRAIL-mediated apoptosisin AGS cells. However, neither LPS
from E. coli nor Campylobacter jejuni was able to induce
TRAIL-sensitivity. Moreover, smilar to ATCC strains, domestic
H pylori strain NTUH-C1 was a so capable of inducing TRAIL-
sensitivity in AGS cells (Figure 4). These resultsindicated the
ability to sensitize human gastric epithelial cellsto TRAIL-
induced apoptosis was H pylori-specific and not a general
phenomenon in Gram-negative bacteria
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Figure 4 Induction of TRAIL sensitivity specific for H pylori in
human gastric epithelial cells (°P<0.01 when compared with
H pylori alone without adding TRAIL samples).

Effects of direct cell contact of bacteria on TRAIL-mediated
apoptosis of gastric epithelial cells

To investigate the effects of direct bacteria-epithelial cell
contact in induction of TRAIL sensitivity by H pylori, AGS
cells and bacteria were separated by a membrane filter (Nunc
Tissue Culture; Nunc, Roskilde, Denmark). Figure 5 showsthe
effects of direct cell contact of bacteria on TRAIL-mediated
apoptosis in human gastric epithelial cells. The enhancement
of TRAIL sensitivity by H pylori was abrogated when AGS
cells were separated by the filter without direct bacteria-cell
contact or co-cultured with concentrated H pylori culture
supernatant without viable bacteria, indicating that direct
contact with viablebacteriawasrequired for induction of TRAIL
sensitivity by H pylori.
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Figure 5 Enhancement of direct bacteria-cell contact depen-
dent TRAIL sensitivity by H pylori (°P<0.01).

Effects of cagA and vacA on TRAIL-mediated apoptosis of
epithelial cells
To exclude the possibility that the death of gastric epithelial
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cellsinduced by TRAIL wasrelated with vacA cytotoxin of
H pylori, and to elucidate the role of cagA gene productsin
onset of the apoptotic process, we examined the abilities to
enhance TRAIL-mediated apoptosisin H pylori mutant strain,
ATCC 51932, which is deficient of cytotoxin vacA and cagA,
and H pylori NTUH-C1 cag A, vacA gene knock out isogenic
mutant strains. Figure 6 shows the effects of CagA-negative
and VacA-negative H pylori strains on TRAIL-mediated
apoptosis in gastric epithelial cells. H pylori strain 51932
significantly enhanced sensitivity to TRAIL-mediated
apoptosis in gastric epithelial cell lines in a dose-dependent
manner. cagA or vacA gene knock out NTUH-C1 mutant strain
was also capable of inducing TRAIL sensitivity in gastric
epithelial cells. Taken together, these results suggested that
vac A and cagA proteins of H pylori were not required for
induction of TRAIL-sensitivity in human gastric epithelid cells.

Expression of TRAIL onsurface of T-lymphocytesin gastric mucosa
To confirm the expression of TRAIL in gastric infiltrating
lymphocytes, gastric biopsy specimens were collected from
subjectsand examined by flow cytometry. Figure 7 demonstrates
the expression of TRAIL on surface of T-lymphocytesisolated
from gastric mucosa. Flow cytometry confirmed the presence
of TRAIL on the surface of gastric infiltrating T-lymphocytes.
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Figure 7 Expression of TRAIL on surface of T cells isolated
from gastric mucosa.

DISCUSSION

Inthisstudy, weinvestigated the effects of H pylori and TRAIL
on apoptosis in human gastric epithelial cells. The apoptosis
of primary human gastric epithelial cellswas mildly increased
after incubated with either H pylori or TRAIL alone.
Interestingly, the apoptotic indices of gastric epithelia cells
were markedly increased when the primary gastric epithelial
cells were incubated with both TRAIL and H pylori. The
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Figure 6 Effects of vacA and cagA on induction of TRAIL sensitivity by H pylori. A: AGS cells (5x10* cells) were incubated with a
different concentration of H pylori (ATCC strain 51932) for 12 h. B: AGS cells were incubated with H pylori NTUH-C1 and its cagA,
vacA gene knock out mutant strains (cagA KO, vacA KO) in the concentration of 4x10” CFU/5x10* cells for 12 h (°P<0.01 when

compared with H pylori alone without adding TRAIL samples).
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induction of TRAIL-mediated apoptosis by H pylori was
specificaly blocked by adding soluble TRAIL receptor, DR4-Fc.
The results implicated that H pylori could directly trigger
apoptosisin gastric epithelia cells as previously described 2!
Additionally, the microorganism was also capable of enhancing
TRAIL sensitivity in gastric epithelial cells. Most of the
apoptosisin gastric epithelial cells after exposure to both
H pylori and TRAIL was resulted from interaction between
TRAIL and TRAIL receptor on the surface of gastric epithelial
cells, but not due to direct cytotoxicity induced by H pylori.

To confirm the expression of TRAIL in infiltrating T-
lymphocytes of gastric mucosa, we isolated the gastric
infiltrating lymphocytes from gastric biopsy specimens of
H pylori-infected subjects. Our data confirmed that TRAIL
was expressed on the surface of gastricinfiltrating T-cells. This
important finding further supports the hypothesisthat TRAIL/
TRAIL-Rinteractionisinvolvedin epithelial cell damageduring
H pylori infection. Furthermore, it implicates that infiltrating
T-cellsin gastric mucosamay play acrucial roleinthe sequentia
changes of H pylori-related chronic gastritis.

Inthisstudy, we dso demongtrated that neither Campyl obacter
jgjuni nor LPSfrom E. coli wasabletoinduce TRAIL-sensitivity
in AGScdlls. In contrast, H pylori standard strain ATCC43504
(CagA+, VacA+), mutant strain ATCC51932 (CagA-, VacA-)
and our domestic strain NTUH-C1 (CagA+, VacA+) were
capable of inducing TRAIL-sensitivity in AGScells. Theresults
indicate the ability to enhance TRAIL sensitivity of gastric
epithelial cellsis specific for H pylori and not a general
phenomenon of Gram-negative Bacteria.

It has been demonstrated recently that H pylori could directly
trigger cell death by cytotoxins after interaction with gastric
epithelial cell§?6229, Other reports have shown that H pylori
could secrete cagA into gastric epithelial cells by Type IV
secretion, thus inducing intracellular protein phosphorylation
in host cell§%%, To elucidate the role of cagA gene products
andvacA in TRAIL-mediated apoptos s, we examined the ability
toinduce TRAIL of aCagA-negativeand vacA-negativeH pylori
mutant strain, ATCC 51932 as well as cagA, vacA gene knock
out mutants of NTUH-C1 strain. All theH pylori wild typeand
mutant strains significantly enhanced sensitivity to TRAIL-
mediated apoptosisin gastric epithelial cell lines. Thesefindings
suggest that expression of cagA and vacA is not mandatory
for induction of TRAIL-sendgitivity in gastric epithelia cells.

To investigate the effects of direct bacteria-epithelial cell
contact in induction of TRAIL sensitivity by H pylori, AGS
cells were separated by the filter without direct bacteria-cell
contact or co-cultured with concentrated H pylori culture
supernatant without viable bacteria. The enhanced TRAIL
sengitivity was only observed when AGS cellswere co-cultured
with viable H pylori, but not with bacteria culture supernatant
or with viable bacteria separated by a permeable membrane,
indicating that direct contact with viable bacteriais necessary
for induction of TRAIL sensitivity of gastric epithelial cells.

We demonstrated here that human gastric epithelial cells
sensitized to H pylori conferred susceptibility to TRAIL-
mediated apoptosis. Although the induction of TRAIL
sengitivity by H pylori in gastric epithelial cellswasindependent
of H pylori virulent factors CagA and VacA, the degree of
apoptosis was linked to the presence of H pylori and the
associated inflammatory response. Therefore, the degree of
mucosal damage was also determined by the inflammatory
response induced by H pylori within gastric epithelium. Our
results suggest arole for immune-mediated apoptosis of gastric
epithelial cells by infiltrating T cells during Helicobacter
infection.

In conclusion, H pylori enhance susceptibility of gastric
epithelia cellsto TRAIL-mediated apoptosis. The induction of
TRAIL sensitivity by H pylori isdependent upon direct contact

of viable bacteriawith gastric epithelial cells, but independent
of expression of H pylori virulent factors vacA and cagA.
Gastricinfiltrating T-lymphocytes can express TRAIL ontheir
cell surfaces. Modulation of host cell apoptosis by bacterial
interaction adds a new dimension to the immune pathogenesis
in chronic Helicobacter infection.
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