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Abstract

AIM: To investigate the effects of Helicobacter pylori

(H pylori) and (NSAID) indomethacin and aspirin on the
proliferation and apoptosis of gastric epithelial cells

METHODS: Gastric cancer cell line AGS cells were co-cul-
tured with H pylori and/or NSAID, and then proliferation of
AGS was examined by MTT assay, Western blotting and
detection of proliferating cell nuclear antigen (PCNA). At
the same time, cell apoptosis was detected with the FITC-
Annexin-V/PI double staining, DNA gel eletrophoresis and
transmission electron microscopy were used to confirm
the results.

RESULTS: The CagA-positive H pylori strain NCTC11637
could enhance cell proliferation. Besides, low concentra-
tions (range from 3.2 x 107 CFU/L to 4 x 10° CFU/L) of
H pylori could promote proliferation (P <0.05) of AGS cell
line while high concentrations (>2 x 10! CFU/L) could in-
hibit the growth of AGS cells (P <0.05). When incubated
with H pyloriand NSAID together, proliferation of AGS cells
was inhibited. Indomethacin and aspirin increased
apoptosis of AGS cells significantly (P <0.05). No obvious
apoptosis was observed in the H pylor-infected cells. When
cells were co-cultured with H pylori and NSAID, the per-
centage of apoptosis also increased significantly (P <0.05),
but the percentage was lower than that of cells incubated
with NSAID alone. These results were confirmed by trans-
mission electron microscopy and DNA gel electrophoresis.

CONCLUSION: CagA(+)H pylori strains are more prone to
enhance the proliferation of gastric epithelial cells than
cagA(-) H pylori strains. The effects of H pylorion the cell
growth are associated with the concentrations of H pylori.
NSAID can inhibit the gastric epithelial cell proliferation.
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Helicobacter pylori and NSAIDs on cytokinetics of gastric epithelium.
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BRI b e Al sh J e e, AR 3 Z AR A
YRR, FF 0 — 38 A YA SCIRY T [l REER AL

1 #MRRGEE

1.1 M4 A\ BTk AGS 40l B Rk [iE4mid:
YIrEt g, H pylori EFRRER#E NCTC11637 il
NCTC12908 i i iH At oT A = 524tk HA M
FIBHEITCARIA B SIGMA 23 7. BRI A PCNA $iAE B
DAKOZNE], s8R C 2T B 410 CALBIOCHEM
INFE PR, FITC—Annexin—V/PT R T30 &40
EFREYH ARG RATE, DNATHRH A QIAGEN
SNE RN AR M COULTER  EPICS-XL. A\ BE
UM Z AGS AUBEFR R NE 100 mL/L I 4 1ML 75 A9 RPMI-
1640 24350, BT 50 mL/L CO, £ 37 C CO, 55
FEFE IR, B3 AR LR, H pylori TRE R T &
70 mL/L Dy fiL (1Y Skirrow AR |, BT 37 CHHEEN
B(50 mL/L 02, 100 mL/L CO2, 850 mL/L Ny)¥i3%,
2 d JEWCEENE , FH PBS SIS, it
FHIE H pylori HE (1 4s0=1 x 10"'CFU/L, SRJ5¥#
H pylori IRAEZESE 5 MR, mARWIKREN 3.2 x
10’-2 x 10"°CFU/L).

1.2 Fik

1.2.1 MTT JL & 525 40005 x 107/L 3R, 100 UL/
FLEFRDT 96 FLIEFM . 48 h JEIMA T, L% 54~
G, BF 37 CMERMEH (50 mL/L 02, 100 mL/L
CO., 850 mL/L No)¥53%. Tl 48 h jG&ul-353:, 1L
JIA S o/L I MTT AW 20 UL, BT 37 C4kLiisi4h
o, FRRRESE BWEW, A DMSO, 100 UL /fL, 3
A3¥R3% 20 min. 8% 570 nm Al 630 nm IR, TERG
BRAS I S FLIBOG EEAE (A) FFiE SR 4

1.2.2 34 M 3B (PCNA) & G B8P 3 (Western
Blot)#& M 1A T 48 h 5, ZikiEs, wm (4
FHEYPASLRFAR) IR I A 51T SDS-
PAGE Hiyk, HIK& NG, BuhEdl, Hih—HH+%
O, TR SRR s, TEEA
W 4 Cb B, 5 RPTLA PCNA(L © 1 000)Z iR T
B2 h. TTBS BV 3 Ik, S8 bYissicrI bt
B BE(L - 5 000) = IAFHE | h. TTBS TR 3 1K,
iR T DAB B0, 005 FHZERKPEG. WS AR
1.2.3 FITC—Annexin—v/PT 3Lt &, 7 X 28 B0 8 =
THi48 h g, Labiisc, WHEMNRGERSES R, H
PBS Tk —di S, A& binding buffer 200 ML,
FITC-Annexin 10 UL , PI 5HL, #%GEIR FIEET 15-
30 min, LA binding buffer 300 UL, [ =40 MUk

M- 2.
1.2.4 FA4T 8 F RABBEIR T4 CRLODIER AL,
PBS BRIV, ¥ A0SR T 250 o/L I B, [EE
30 min 5, PBSVEMIR. 4HMEEF T 10 o/ L SkER T, [H
A 1 he DAINEEEREE IR K. KA e TR - ) - 1)
HREH 30 min. FIOHERILER 2 b, 3R HRA AN
DI 81 s EEE, AT e R sce s
1.2.5 DNA Fig4E 8 i ook FEE AR e 4
Mg, PBSEyk—im, %M QIAGEN 4% Blood and cell
culture DNA mini kit 4132 DNA f9775:, 755 DNA k¢
ih, JAEIMEIEEETHINE DNA & &, 15 o/L 35
PE80 VHLJK 1 h, JRZEEY D, DNA FKFTESIMT
ML .

it A BARDL meantSD Fn, R SAS K
giit, AR BRI O 22 0 Hr

2 #R

2.1 H pylori #2 NSAIDs 37 AGS BJEmie 2 £ K& H Y
#7 CagA PAPEAT NCTC11637 %t AGS #Hfit AL 3% 710
FA: 7E 3.2 x 10-4 x 10°CFU/L Sz, A
BRI (P <0.05), %A 2 x 10"°CFU/L DL |
i, AW BEEIRP <0.05) (Bl 1). CagA FIPER
NCTC12908 X AGS A A= 36 J1 A5 76 3.2 x 10'-
8 x 10°CFU/L BB = a], NCTC12908H pylori tf
XF AGS M J1TC B B2 (P >0.05), MK LAE] 4
x 10°CFU/L D L, A{ERH B R#K(P<0.05, K] 2). NSAIDs
Xt AGS A TE IR M. JHA0E (indimethacin,
Ind200-800 Mmol/L)FI & ICHKk(aspirin, Asp2.5-
10 mmol/L)XJFMHI AN A9 A= 5, A AR T 155 % B
ZH(P<0.05)FF IR AR HIE(E 3, 4). H pyloriFINSAIDs
XF AGSHR LA 4 16 T BB G - FRATEE BT AGS AL
R AR HEE B 8 x 10°CFU/L B EEY CagA PRI

VE Ry AR SEBG At A e BEZH, 1 oA Jm T J002E 0 A 1 8 ot
M. SIEWHM AL, HESE N8 x 10°CFU/L

# NCTC11637 Btk 5 AR Ind(200, 400, 800
Hmol/L)&% Asp(2.5, 5, 10 mmol/L)EXGAERT AGS 4H
Mabss, ZBMHIAERA RS IINER, AEWE R
%, P<0.05(E3, 4). 5 H pylori BA/EHAIAHLL,
ERATERIZH M A WAl B R, P <0.05.

2.2 H pylori #2 NSAIDs %F AGS 48 i, PCNA % 1% & % v
(8 x 10°CFU/L)NCTC11637H pylori FRTEXT B LH 40N Y
PCNA#E FH #87K B S 1R F 6 HRAL, i 7E NSAIDs
YERT, 4R PCNA BB R Bs5, 78 H pylori
+NSAIDs BKAAEHAL, 4 PCNA B8R0 & T %
(K 5).

2.3 Annexin—V/PIS# &7 X aa AU B =4 R 1F
HRTHR(2.2 £ 0.6%; 1.1 = 0.49%)F1 H pylori B85M/E 40
2.0 £ 0.6%; 1.6 + 12%)IIRT-ABIRMK, MTHAIRFIB =)
VCARiF SR T AR (36.5 + 9.0%, 140 = 0.8%),
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2 NSAID Tl H pylori F£[FIVEHF AGS AR, AT,
FT P E(28.6 + 5.7%, 6.6 + 0.6%), {H'5 NSAID

B FZEAREC I B R

0 xtpas Hp3 2 X Hp1 6 >< Hp8 X Hp4 X  Hp2 X
10°CFU/L 10°CFU/L 10°CFU/L 10°CFU/L 10%°CFU/L
il
B 1 CagA MM NCTC11637 X AGS A4 KETIMIE . ¢F <0.05
vs XFIRA).
0.4]
0.31
m 0.2r
<
0.1
0
pugiichich Hp3 2X Hp1.6 X Hp8 x Hp4 %
10’CFU/L 10°CFU/L  10°CFU/L  10°CFU/L
il
B 2 CagABAMEHI NCTC12908 3 AGS 40 fe & K5 1 K952 1.(° £ <0.05

vs 5 BB 48).
0.16
0.12

a 0.08

~
0.04

0
@{:*% ‘(\0\\ ((\o\\ ‘(\0\\ %Q\X e ((\0\\ <O ol ‘(\0\\\’
}LQQ W &(QQ G%QQ &pﬁ W dAQQ W %00 W
\,\Q Y\Q»\’\ Q)(\ Q \
4548 A

B3 NCTC11637(8 x 10°CFU/L)FI A& i B 58 3% B v AGS HAeiE A
$00.4P <0.05 vs W FE4A).

0.16 a

0.12 a
2 0.08 H
<
0.04 a a
| | | ’t‘ | < | < | | W |
; I\
x“%’% ((\((\0\\ «\o\\ «\‘“o\\xdﬁ\x; «\o\\«\“\o\\ «\“\o\\
R R NN
WO e T ¥

s

o

B 4 NCTC11637(8 x 10°CFU/LYFI A& ¥ & &1 Fa 5] IEAR 3+ AGS 4l g
EAIMIE.CP <0.05 vs ¥ IE4H).

1 2 3 4 5 6

E5 AGSHIREPCNAERAREEER. 1: EE B4, 2: Indomethacin
400 Umol/L; 3: Aspirin10 mmol/L; 4:H pyiorr, 5:H pyior+ Indometha—
cin 400 Umol/L; 6:H pyiori+ Aspirin10 mmol/L.

2.4 FH BT BMAANEA T {EIEFXTBA M H pylori
THH A AR OS], 5 (K TA), T8
NSAID FHAM H pylorisNSAID BEAVEFAZAL, AT W5
ZPT AN, I TR T A A A% L (R 2 TR
RBETFEIET , LSS IR 48 , 0, BRI,
FT/MERITE R (E 7B, C).

2.5 DNA FFRIEABEA &k 7235 29 400 Hmol/L DL &
H pylori+ 1§53 400 Mmol/L EXEVERIZH, DNA 35
PEEER kA Rt “BRIET 455, A IE RO IR
H, H pyloriH, BIEIVCH 10 mmol/L 4, H pylori+
PTREIJCAR 10 mmol/L BREVERA, RKEMA “#HIE”
4 (E 6).

Indo/Hp Indo Hp Con  Mark

6 DNA IHBE¥E & B3 & R Ind/H pyiori . H pyiori+Indomethcin
400 Umol/L.

7 AEAT RSN TEM. A EEABELAERIHBHY, &I25
M{x 2 000); B: AT EHREELEBLE, HE, BEEAR(x
5 000). C: HTERHE, #%EZ, @R ASE, AT /ME(x 6 000).



ISEE, F. W NIRMEATFSERANS L ABIE5) 52 8R00 2597

3 e

R s NS0T | SR G N 1! b o e e
HebF B BRI E R B R . 6T H pylor L
58 FERAEEAE RN R, SRR IR L
TR ARG TR s AR AT A, H pylori
XTI R RS R Rg e S AR R A O, ARGk
(3.2 x 107-4 x 10°/CFU/L)it, CagA FHMER
NCTC11637 WHkAIEHE S T 4RRE A A4 J7, T
CagA BIPERI NCTC12908 #1780 H B B AGfE A KAE
F, MkEEE] 2 x 10'°CFU/L B, W30 81 &
BRI AR A RN XA B A RsE 248 T H pylorit
B b R i K R AR — ST e S R R FE D
EARARAG O, IF HARAREYE CagA FHIERY H pylori T8
MRS R R B B G e PR B

LA TR 5% R SE 5 T4 TESE T NSAID
REMS s/ 5 B Iieg () 2 A2 2R KAET- 2R X FNSAIDAY
il (e FALE H ArE A, SR s E
B LA VY A5 (1) NSATD AT 4000 1 g A 438 A2 M
T ez g A . (2) NSAID A 383 75 S 4t g 7411
Hl R A KL (3) 8 AR COX B TR LB i B
EEEHOR IR AER, T NSAID Al COX 3% 3 M
THURAE R &R A", (4) COX P YIRTH IR E E2 &%
HLA 12851 IR R, MTHLA 112843
TS5 RIREA TR E AR AR, T RIS R R E2
0 TR MR PR AR, AT g A Ak i T
18 ERREERVER, T NSAID AJ 425 HLA 112841
FISERFE SRR AR, DRI NG S 2R 40 IH R e
it Ee " AR ST A R R NSAID Al 4l F ki
UG A S PR T3 98 , X UER] T NSAID =
AT S R A AR R BT R (A . ELSRDNABRAG
WL HL Uk ok A B Asp 41 FN H pylori+ AspBRAAE AL
BRIELATIIIERL, TR E AT BE 2 DNA SRS
HL K BRI R TR, R R TR T 8% UL i
YIHE A BE BB A A BRTE S5y, i H T R A
FITC~Annexin—v/P1 SU4% (8 3 A ORI A 1= S 4R
¥R Asp T FEL R H pylori + AspBR-AVE A T4
O, XS NBR AR A R S R TR .

KT H pylorFINSAIDRI AR EAEF B AT IS ARS8
I R o 45 R AE 22 72 FeAT AR o &5 3R & BH
CagA FHPER NCTC11637 BEREREMEHE B AR AGS
FUsE A, TSI, PR DCAREE NSATD ER/ERH T
AGS B, WIERBCAMGIARWIER, F5HIES AR
ToHY3E SR, (HA NSAID S fEFHAIFER, BI NSAID
BEE ALY H pylori WIRSSAEVERT, 1T H pylori tUREFEHT
NSAID {2 T-1EH.

KT BT E R AR AR B RS BT E AL
HRTIAANTEEE . Konturek ef al " S@ETHA NI LK FLH py-
Tori YL A EREIE B MR A COX-2 [YFEIRIE5R, Fhar
et al " "WLEHIE H pyloriBRGe 1) B BEIEA1 41 K B 4

H COX-2 [ kibktlng, B R E— AR e sy
Z4A], M COX=2 A J1 B Mg A A sk PR A
BHERKRET, ARSI 15 8N T 4R Y
B A S RTHE N R XS R T BT H pyloriE
YU REE L DL IR T R AR AR, T NSAID
ATHR COX=2 Ml 'S R/ PG BG83, IS -
B2 AN RN IR SR A, ARG T 20 it 3 o

B R p e, EE coX2 s B
T EEBE AN PRI T=. Kim et al ™ U538 1 | HEAT 1 B e
HE bR A COX -2 ZRIkIEIR, 1M COX-2 AJ¥Efm
AT T AR DT, M AR COX=2 4]
FINS-398 5, H pylori BEHAE - R AR IRT- 2
B, FEPERE Caspase—3 FUTEAL, T H AP0 7T 9%
HIFNARER B2 Frdifs. iX /R NSAID Al ~E COX-2
FoFRak, ST AR R 10 A X — & A e 2 0 U
T, MINASHL H pylori BIIREAEVER. p53 b #2
hEERSFNER, KA YIRS i E
Wi, A ST ME. Zha er al " HRIETH 2
BESE AT S A A pS3LL K e-myedRik i
VA . 10 H pylori IEGEEERETH F p53 S RAS B
Feik, PEHEELER A ANFR I M T SIS AR 3 A i
e, MHRER H pylori JGREISHEH I M ad FEH ARSI
Pk pS3 AR RSO S BBl 5T A o 4 SRR — SR
T NSAID-5 | ST B 2 [ A LA PO 2, WREHE—
RS FT N COX=2 Fl p53, c—mye, bak, bax
SR A SRR R ek, A B T AT AR B
H pylori FE BB R ALIH], NSAID XF B R 1
AL K NSAID AT aLEl, keok B aIpT A iR
PR SR
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