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Helicobacter pylori-induced Apoptosis in Gastric Cancer Cell Lines
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Background/Aims: Helicobacter pylori (H. pylori) is associated with active gastritis and peptic ulce
disease. Mechanism for H. pylori-induced gastric epithelial damage is still incompletely understood
However, the increase of apoptotic cells in H. pylori-infected mucosa suggested that apoptosis could
be a major mechanism for cellular damage. As an effort to clarify the mechanism, we investigated
whether H. pylori directly induce apoptosis in gastric cancer cells in vitro. Methods: Cultured H
pylori (ATCC 43504) were suspended as 109mL. IL (interleukin)-8 was measured by enzyme linked
immunosorbent assay. Cell survival was assessed by MTT [3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl
tetrazolium bromide] assay. Apoptosis was detected and confirmed by demonstration of DNA frag
mentation and morphologic changes. Results: H. pylori induced IL-8 production as well as decrease
of cell survival in gastric cancer cell lines in a time- and concentration-dependen way. Addition o
H. pylori to gastric cancer cells induced apoptosis. Such induction was not organ specific. Heat o
formalin treatment of H. pylori amost completely inhibited IL-8 production but only partially blocked
apoptosis. H. pylori- induced apoptosis was potentiated by interferon-y pretreatment in HT-29 bu
not in AGS and KATO Ill. Conclusions: These results suggest that H. pylori affects on gastric
epithelial cell growth by direct induction of apoptosis. (Kor J Gastroenterol 1999;34:21 - 34)
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Fig. L H. pylori induced IL-8 protein production of
gastric cancer cells. IL-8 productions by AGS and KATO
11l cels, measured by ELISA, increased dose-dependently.

H. pylori to cell ratio

500 100 50 10 0

NFkB —»

Fig. 2. H. pylori dose-dependently activated NF-kB in AGS cells. NF-kB
activation was messured by eectrophoretic mobility shift assay at H. pylori
to AGS cell ratio of 500 (lane 1), 100 (lane 2), 50 (lane 3), 10 (lane 4),
0 (lane 5) and Hel.a cdls as a positive control (lane 6).



28  The Korean Journa of Gastroenterology : Vol. 34, No. 1, 1999

2. H. pylori

H. pylori
MTT assay
. IFN-y
H. pylori
9%-well plate well 104

KATO Il H.
pylori HT-
29, WiDr DLD-1 MTT assay

AGS KATO I
H. pylori-
(Fig. 4).
3. H. pylori
propidium ioide
H. pylori
MTT assay
IFN-y
HT-29 IFN-y
(Fig. 5). DNA
agarose gel H. pylori

40 ng/mL  IFN-y 6
H. pylori
24 MTT assay
IFN-y H. pylori
(Fig. 3). 600
6
( 77.8%) 24
( 64.5%)
48 ( 34.0%).
H. pylori-
AGS
100
8o}
©
=
¢ 60}
3
w
3 40
ES
20}
n - i L L 1 1
0 2 20 200 600 1200

H. pylori to cell ratio

A

100

60

DNA fragmentation

1

0 L 1 [
0o 2

20 200 600 1200

H. pylori to cell ratio

B

Fig. 3. H. pylori induced decrease of cell surviad of AGS (A) and KATO Il (B). Indicated bacteria to cdl ratio of H.
pylori were added to gastric cancer cells and cocultured for 24 hours, then cdl survival was measured by MTT assay.
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Fig. 4. H. pylori-induced decrease of cel survival was not organ-specific.
Indicated bacteria to cell ratio of H. pylori were added to gastric cancer
cdl lines as well as various colon cancer cell lines and cocultured for 24
hours, then cell survival was measured by MTT assay.

H. pylori to cell ratio
0 600

Red Fluorescence
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Fig. 5 IFN-y pretrestment potentiated H. pylori-induced gpoptosis in colon cancer
cell line HT-29. Indicated bacteria to cell ratio of H. pylori were added and cocultured
with control (upper row) and IFN-y pretreated (lower row) HT-29 cells for 16 hours.
Propidium iodide was added to suspension of harvested cells. Using flow cytometer,
cell size was measured by forward scetter and cytoplasmic membrane permegbility
was measured by red fluorescence
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Fig. 6. H. pylori induced DNA fragmentation of colon cancer cell line HT-29.
DNA was extracted from control and cells cocultured for 48 hours with
indicated bacteria to cell ratio of H. pylori was electrophresed on 1.2% agarose

gd.

Control H. pylori treated

Fig. 7. H. pylori tightly adhered to gastric cancer cell line AGS. AGS cells were incubated
with H. pylori (bacteria to cdl ratio of 600) for 3 hours. Harvested cell pellets were fixed
with 2% glutaraldehyde in 0.1 M cacodylated buffer, post-fixed in 1% osmium tetroxide,
dehydrated in ethanol gradient and coated with gold (Hitachi S-800, x 6,000).
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PBS 500 70% 95%
(Fig. 9A) IL-8
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IL-8



Kim et a. Helicobacter pylori-induced Apoptosis in Gastric Cancer Cell Lines 31

pylori H.
H. pylori pylori 600 1,200
H. pylori 85% 67% (Fig. 9B)
formalin H. H. pylori IL-8

Control H. pylori treated

Fig. 8. H. pylori induced cytoplasmic vacuolization and chromatin condensation of gastric cancer
cel line, AGS. AGS cdls were incubated with H. pylori (bacteria to cdl raio of 600) for 48 hours.
Harvested cell pellets were fixed with 2% glutaradehyde in 0.1 M cacodylated buffer, post-fixed in
1% osmium tetroxide, dehydrated in ethanol gradient and embedded in Epon. Then 0.5 m thin cut
section was prepared and double stained with uranyl acetate and lead citrate (Phillips CM 10, x

6,000).
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Fig. 9. Effect of heat and formalin treatment of H. pylori on IL-8 production (A) and cell survival (B) of AGS cdls.
(A) Control as well as heat and formalin treated H. pylori (bacteria to cell ration of 500) were cocultured with AGS
for 16 hours and IL-8 production was measured by ELISA. Vaues represent percent production of IL-8 compared to
control H. pylori. (B) Indicated bacteria to cell ratio of H pylori were added to AGS cells and cocultured for 24 hours,
then cell survival was measured by MTT assay. Values represent percent cell surviva of AGS cells compared to control

H. pylori.
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Fig. 10. Cylcoheximide and actinomycin D inhibited H. pylori-
induced decrease of gastric cancer cell survival. AGS cells were
pretrested with 1.5 g/ml of cycloheximide or 5 g/ml of actino
mycin D before the addition of indicated bacteria to cell ratio of
H. pylori, and then cocultured for 24 hours. Cell surviva was

measured by MTT assay.
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