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Regulation of Fas expression in gastric epithelium: one of the auto-immune mechanisms of
Helicobacter pylori pathogenesis

WANG Ji-de, BAI Yang, LIN Huan-jian, ZHANG Y ali, HUANG Wen, ZHOU Dian-yuan

Ingtitute for Digestive Diseases of PLA, Nanfang Hospital, First Military Medical University, Guangzhou 510515,
China

Abstract: Objective To investigate the pathogenic mechanism of Helicobacter pylori (H.pylori)-mediated gastric epithelia
cell damage. Methods Fas expressionsin gastric epithelia cell lines and freshly isolated gastric epithelial cellswith or without
H.pylori infection were evaluated by flow cytometry. The modulation of Fas expression in gastric epithelial cells by H.pylori or
by Thl cytokines present in H.pylori-infected gastric mucosa was assessed in vitro. The function of Fas expressed by the
gastric epithelial cells to induce cell apoptosis was determined by enzyme-linked immunosorbent assay (ELISA) after
incubation of the cells with anti-Fas antibody. Results All of the three gastric epithelia cell lines, AGS, N87 and kato-lI,
expressed detectable Fas protein when examined by flow cytometry. The percentage of positive cells and the amount of Fas
protein on cell surface were larger in freshly isolated gastric epithelia cells with H.pylori infection than in uninfected cells
(P<0.05). H. pylori aone or in combination with Thl cytokines (IFN- and TNF- ) significantly increased the expression of
Fas in gastric epithelial cell lines in vitro. After incubation with IgM anti-Fas mAb, Fas-bearing gastric epithelia cells
underwent apoptosis, and this effect of Fas was enhanced by IFN- . Conclusion Thl cells accumulated in the gastric mucosa
during H.pylori infection isinvolved in the damage of gastric epithelium through the modulation of Fas/Fas ligand interaction.
Key words: Helicobacter pylori; helicobacter infection; CD95; gastric mucosa; apoptosis

Helicobacter pylori Hp

Hp
Hp
Hp

Hp
B N-

2 H*, K*-ATP Hp

Hp
Hp Hp
2003-04-01 — CD95 Fas Apol

Supported by National Natural Science Foundation of China 30170890 T Fesligand Hp

1967- 1997 Thi )

020-61641569 E-mail: jdwang88@hotmail.com IFN- - TNF-



1185

11 Fas
16 Fas
Kato- Hp /
1 3001 IFN- 100 /ml TNF- 40 ng/ml
1.1 Hp 48 h Fas
ATCC26695 cagA 1.7 Fas
Skirrow 5% Fas IgM
37 Fas IgM CH11 PharMingen
12 100 ng/ml Kato-
Kato-Ill N87 AGSNY2 12 h ELISA Boehringer-Mannheim
10% 100 U 4
/ 10 mmol/L Hepes RPMI DNA
1640 Kato-111 DNA
1.3 DAB 405 492 nm
D apoptotic index Al
Giemsa Hp 18
8 Hp 8 Hp Student's t
14 2
1 mmol/L DTT/EDTA 2.1 Fas
Hank's 37 15 min
24 |/ml Dispase Hank's Hp
37 1h 0.25% Fas 11.32 2.00
90% 1.35 0.28 P<0.05 Fas
15 Fas 18.96 4.7 7.75 1.08 P<0.05 Hp
PE Fas
Fas PharMingen 4 30min 2.2 Fas
PE 1gG1 PharMingen Fas
PBS 3 Fas 3
% MFI Fas 1 6
MFI= MFI/ MFI 100
128 64
R o 10 102
AGS-NY-2 Ng7 Kato-
1 Fas
Fig.1 Fas expression on the freshly isolated gastric epithelial cells
2.3 Fas Fas 2 IFN- 3
Hp T Thl 48 h Fas IFN-
P<0.05 3 Kato-
IFN- TNF- Fas Fas Hp IFN-
Hp TNF- Fas
IFN- TNF- 3



1186 (JFirst Mil Med Univ) 23

Hp /

Relative MFI

Jones ¢ Hp

3 Hp
7 Hp
Fig.2 IFN- up-regulates the expression of Fas by the TNE Fas
gastric epithelial cells
MFI: Mean fluorescence intensity
T
Fas
8 Hp
ATP Fas Hp
Fas
9 Hp
Fas
FasIgM Fas-ligand
R— —— Hp T
0 10 20 30 40 50 60 70 80 90 Fas-ligand
MFI
Hp
3 Fas Hp
Fig.3 Regulation of Fas expression on gastric H H
epithelial cells P P
Hp Thl 1
24 Fas IFN- TNF- Hp
Fas Fas TNF-
T IFN-
Fas 4 Fas IgM Fas Hp
IFN-
Hp Fas
Fas Hp
4
4 —o—:\igd-{-CHll Thl
—"CHlI:Ia.l Fas .
——IFN
~ 21 -
(=1
3
S 1 =
e /'/’
1 , , , 4
1 : : : : . 4 J. , 2002,
10° 10 10? 10 10 10° 100 22(10): 869-71.
Cell number ) . ]
Bai Y, Zhang YL, Wang JD, et al. Conservative region of the genes
4 Fas

encoding four adhesins of Helicobacter pylori: cloning, sequence

Fig.4 Fas-mediated apoptosis of gastric epithelial cells anadysis and biological information analysis J . JFirst Mil Med



11 , o Fas

1187

Univ/ Di Yi Jun Yi DaXue Xue Bao, 2002, 22(10): 869-71.
2 ) , . BabA
J. , 2003, 23(4):
293-5.
Bai Y, Chang SH, Wang JD, et al. Construction of clone expressing
adhesin BabA of Helicobacter pylori and evaluation on its adherence
J . JFirst Mil Med Univ/Di Yi Jun Yi Da Xue Xue Bao, 2003, 23
(4): 293-5.
3 , , .o AlpA
J.
, 2002, 29(6): 922-6.
Ba Y, Dan HL, Wang JD, et al. Cloning, expression, purification
and identification of conservative region of four Helicobacter pylori
adhesin genes in AIpA gene J . Prog Biochen Biophys, 2002, 29
(6): 922-6.
4  SilvestrisF, NagataS, CafforioP, etal. Cross-linking of Fasby
antibodies to a peculiar domain of gp120 V3 loop can enhance T
cell apoptosisin HIV-1-infected patients J . J Exp Med, 1996, 184
(6): 2287-300.
5 Rokkas T, Ladas S, Liatsos C, et al. Relationship of Helicobacter
pylori CagA status to gastric cell proliferation and apoptosis J . Dig
Dis Sci, 1999, 44(3): 487-93.
6 Jones NL, Shannon PT, Cutz E, et al. Increase in proliferation and

apoptosis of gastric epithelia cells early in the natural history of
Helicobacter pylori infection J . Am J Pathol, 1997, 151(6): 1695-
703.

7  Piotrowski J, Piotrowski E, Skrodzka D, et al. Induction of acute
gastritis and epithelial apoptosis by Helicobacter pylori lipopoly-
saccharide J . Scand J Gastroenterol, 1997, 32(3): 203-11.

8 ' , '

, 2003, 30(3): 422-6.
Bai Y, Zhany YL, Chen, et al. Study of immunogenicity and safety
and adherence of conservative region of four Helicobacter pylori
adhesinin vitro J . Prog Biochen Biophys, 2003, 30(3): 422-6.

9 Nishio A, Katakai T, Oshima C, et al. A possible involvement of
Fas-Fas ligand signaling in the pathogenesis of murine autoimmune
gastritis J . Gastroenterology, 1996, 111(4): 959-67.

10 Whary MT, Morgan TJ, Dangler CA, et al. Chronic active hepatitis
induced by Helicobacter hepaticus in the A/JCr mouse is associated
with a Th1 cell-mediated immune response J . Infect Immun, 1998,
66(7): 3142-8.

11 Suhara T, Fukuo K, Sugimoto T, et al. Hydrogen peroxide induces
up-regulation of Fasin human endothelia cells J . J Immunol, 1998,
160(8): 4042-7.

DRG

89

PSPs PSPs 0

34

1 Ferster D, Spruston N. Cracking the neuronal code J . Science,
1995, 270(5237): 756-7.
2 Jacques G, Simon T. Rate coding versus tempora order coding: a

theoretical approach J . Biosystems, 1998, 48(1): 57-65.
3 Rabinovich MI, Abarbanel DI. The role of chaos in neural systems
J . Neuroscience, 1998, 87(1): 5-14.

4  HuSJ, Yang HJ, Long KP, et al. Adrenergic sensitivity of neurons

with non-periodic firing activity in rat injured dorsal root ganglion
J . Neuroscience, 2000, 101(3): 689-98.

5 Mclachlan M, JanigW, Devor M, etal. Periphera nerveinjury
triggers noradrenergic sprouting within dorsal root ganglia J .
Nature, 1993, 363(10): 543-5.

6 YangHJ, Hu SJ, XuH. Modulation of spontaneous activitiesin chro-
nically compressed dorsal root ganglion neurons by sympathetic
efferent activation J . JMed Coll PLA, 2000, 15(4): 254-7.

7 XuH, HuSJ, Long KP, et al. Cyclic AMP-dependent protein kinase
contributes to excitatory response to norepinephrine in chronically
compressed rat dorsal root ganglion neurons J . Analgesia, 2001, 5
(4): 229-37.

8 Mainen ZF, Sejnowski TJ. Reliability of spike timing in neocortical
neurons J . Science, 1995, 268(5216): 1503-6.

9 Holt GR, Softky WR, Koch C, et al. Comparison of discharge variability
in vitro and in vivo in cat visual cortex neurons J . J Neurophysiol,
1996, 75(5): 1806-14 .

10 Kim U, McCormick DA. The functional influence of burst and tonic
firing mode on synaptic interactoinsin the thalamus J . J Neurosci,
1998, 18(22): 9500-16.

11 Liljenstrom H. Global effects of fluctuationsin neural information pro-
cessing J . Int JNeura Syst, 1996, 7(4): 497-505.





