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Abstract
AIM: To investigate the effect of Helicobacter
pylori (H.pylori) infection on the transcriptional
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activity of cyclooxygenase-2 (COX-2) promoter
in gastric cancer MKN45 cells and to explore po-
tential mechanisms involved.

METHODS: The recombinant vector pGL3-
Basic-COX-2-promoter and a control vector
(pPRL-SV40) was transiently co-transfected into
MKN45 cells. Twelve hours later, the transfected
cells were infected with H.pylori (100 times
the number of cells) for different durations.
The COX-2 promoter activity was detected us-
ing the dual luciferase assay. The activation of
P38MAPK pathway was evaluated by Western
blot. The p38MAPK signal transduction path-
way was then blocked with a specific inhibitor
SB203580 to detect the effect of H.pylori infection
on COX-2 promoter activity.

RESULTS: After transient transfection, the ac-
tivity of COX-2 promoter in MKN45 cells was
increased with time. At 40 h after transfection,
the activity of dual-luciferase was 3.5 folds
higher than that at 8 h (P < 0.05). H.pylori infec-
tion significantly increased the activity of dual-
luciferase compared with control cells (all P <
0.05 or 0.01). The activity of dual-luciferase in
cells infected with H.pylori at 40 h after transfec-
tion was 5 folds higher than that at 8 h (P < 0.01).
The expression of p38MAPK was up-regulated
at 20 min after infection and reached the peak at
60 min. Blockage of the p38MAPK signal trans-
duction pathway with SB203580 significantly
reduced the COX-2 promoter activity.

CONCLUSION: H.pylori infection increases the
transcriptional activity of COX-2 promoter via
the p38MAPK signal transduction pathway,
which may be one of the important mechanisms
by which H.pylori infection causes gastric cancer.

Key Words: Gastric cancer; Helicobacter pylori; Cy-
clooxygenase-2; Promoter; p38 mitogen-activated
protein kinase; Signal transduction
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TiH

B8 3T H pylorim 33 AR FEMKN4S5 48 e,
TEAALEH2(COX-2)BHT KA T HRERL
& 48 7 #5(pGL3-Basic-COX-2-promoter) & M4 4%
%57 & p38MAPK 1z 5 i 34 2 JL 64 A4 4E .

Fik: HMEHCOX-22% FpGL3-Basic-
COX-2-promoterfe 1§ A i kipRL-S V40 4%
FAR BEMKN4528 8, mA1004% 28 i3 2
9 H pylori 335 — BB 18] J& , #3864
Bt %M. Western blote M H pylori B 4 33 A
B JEMKN45 28 fiip38M APKAZ 5 38 34 0 i 7%
A8 . 12 A p38SMAPKAF S+ #7671 SB203580
BT p38MAPKAS 58 %, WIRH.pylori*F
MKN4548 f.COX-2 /& 3 - & 69 %7,

R BN ETRI T, COX2B3F &
MK N45 48 e, 4 64 4% 3 & 34 AT 18] 64 & AL dn 7+
2, BG40 ey IR R HE W2 4458
h#93.545(P<0.01); e NH pylori3E3c)5, F
B ) 6 58 R & B s A B 9T 3 (P<0.05 %
P<0.01), 3540 hey & A 2258 htd51%
(P<0.01). Hpylori# %20 min/z, p38MAPKAZ
5 38 BAKHE, 60 miniAMEE; mAp38MAPK
1% 5 38 354 S+ 3 k) A SB203580 47 )
P38SMAPK/E 583 5, COX-2/3hF i i
¥ 8 2 T A,

£ Hpylori B %8 i p38MAPKAZ 5 i@ %% L
FCOX-2R 3T i#E W, X TiAH pylorite
RBA AR TR EZ—.

*819: BE; WIBFE; REAEE2; B3+ p38
ZRFENVERRE, E5#S

X8, WTT, £X, BS, 2RI, T, % SORZE 8.
M IR B @Y p38MAPKIESiEES CIE A BEBMKN4s4EIE
COX-2Bm)=8YEM. HRENELAE 2010; 18(28):
3003-3007
http://www.wjgnet.com/1009-3079/18/3003.asp
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W B K e |1 WE AT B8 (Helicobacter pylori,
H.pylor) &gt B EE BN N #E 2 —, &I
R R INH pylori &4 5 S IR A & 8-2(Cy-
clooxygenase-2, COX-2)Mid i ik i B i R 2E
(R EEIATY . FRATT BRI R R IH . pylori
IR GL e R A SRS IR N B AT iR COX-211

Ak

TH 4. p38MAPKAF 5 4 3 30 I 4 4t i Ay i 1)
G, MR 2R R, 25
P s FT-DURA FR0E. NilE 2
T A B B R BRATTAE RS S b, e
AT A B 15O ZR R Ak R A FORL(p GL3-
Basic-COX-2-promoter), Ml F7iE 5L A COX-23E
A 30741, EkIEZRAES, N /RCOX-24E
Hpylori&4iF S COX-2FRIEMIMLH], AL
REAE I Bl bk — PR p38M A PKAE 5
T8 B 0T H. pylorf )B4 N B FEMKN45 41 fidpGL3-
Basic-COX-2-promoter i 4 .

1 SRIASE

1.1 A4 # G ig FifA (transfection reagent). XX
P E BN F £ (dual luciferase assay kit),
FEPromega’s . p38SMAPKEE S PEMHI 7]
SB203580°% 3 [ESerologllcaisZy il 7 fh; RPMI
164085775555 E Gibeo; AHE LI lE 5 7R 5L 0
FEOXOID2A ;5 4 Bl #1871 71 & (Sangon
S-415). BCAHH H JiUE Sk i Merk 22 w ™ il ;
SDS-PAGE LKA LR B ARA A
)5 BRPTACOX-2 80 v [ HT A H Merck 2 ).
12 Fik

1.2.1 wmfetk s @ #k3E 70 MKN4ASY bk
H.pyloriHFrbrERRNCTC11637 i Lifg =
2 K 25K 2 I I % B = B i ggg s 5 s L
MKN4541f#E37 “C, 50 mL/L CO,MdFI¥gSE %
PFFE T 100 mL/LARF ML RPMI 16405¢
RIETRD, HEETR K RAE N H py lori R R
SIRIE, BB T 10% M 274 2 1 F) 5FAS LG B
A 7R3, 150 mL/L O,. 100 mL/L CO,. 850
mL/L N4 S R 593748-72 h, &R £
AAGEE . I A AR S ARG (L SR S
H.pylori.

1.2.2 Hpylori B 4 A B #&MKN45 40 L. H pylori
ST N B MIKN4 S G i 1) 5 V5 AR 8 BT 52 56
=5 DL AR IE (K 77 AT R A I i
I R MK N4 S 41 i LB 4 X 1078 Al T 6 FLAR
b UG RE S, SN S PR R I Al s R
W, PR G IR 7 0L LA pylori TG W, & T
PBSH, 1% EM 50 Y BE T IIATA 400 H (14 = 10°
CFU/mL), WHEH, pylori 40 v % &, 4241 T R 40 i
HE100 ¢ 1 Ee A ) 35 R T 6 LR T IIMKIN4S
AP I TR, 4k TR

1.2.3 pGL3-Basic-COX-2#i 45 4 AT Ak
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X8, &. W NEMEIEIp38MAPKIES8ES LI ABBMKNASAIRICOX 2855 89a % 3005
pGL3-Basic-COX-2JthL, £ i ik WICHR[1], HF W S a | EIEF ¥
H S R g e 0.05-1 W EBTTR+H pylori b ARRBECOX-2
HATA 2 FokipRL-S V40 ILHE e N B MK N45 2 BT % kK
ML: 450.5 X 10N IML/AL O BEE24 9L RS B 0,04 a AeLnEak
w 9 e s e > F B B A7 X AR
RSB K AN AR SRIR, VRNS00 pL - 5 MK NS 20 1
JEMLS EHEZIRPMI 16408 75 (RPMIT & 003 Mp3EMAPK £
NN , ey e H T HFT®RAER T
1640-FS) VLA M12-3¢; W2 1.5 mLE L, L g0nd a H.pylori 3 J&
M50 pLALIARPMI 1640-FS, RFMA 1 Flox 2t b
(o} ™ o
pGL3-Basic-COX-2RIpRL-SV40FURIDNA, A4l ), 001 HoAH.
08 ng; H1/MAFIL50 LLIIARPMI 1640-FS, S |

#4412 pLin A Lipofectamine™ 200054 44 7);
KA S, W24 LB RS TR, 5
A TR VS B VBT I B 5 A A K A
F37 C. HEHES50 mL/L CO,IMRF-M 1%
7¥3-5 hii, W EDNA/JE i /4/RPMI 16407R 454,
BIAS00 WL 564 55 57 LB 10045 40 i 4 =
H.pylorif A3 3% LHUA 1164055373, 435
IR E (0% 5%~ 10%- 20%) [ f i i
B AN AL, 4REERTFR24-48 h. AR %Al g
HEAT WU 6 2 B PEAS I, 30 5% & G 9 Renilla
luciferasel) & G 147 (RLU).
1.2.4 Western blottm| & & 649 & ik 40 i B 7
PBSUE2IK, W FFPBS, AT 5 4 il 77 (4
FUTAMAE R, BB PESNS min; 5 H— B4 1044
JIE R0 EE R 40 B ) B SRR AN, Rl
PRSI B B0V T, VK15 min, R4 T4
(K25 Ll 14 000 r/min 0015 min, WFF LiE;
BCAZ Tl £ AR FE. 50 pg i H i
TESD SR W I BEJisc it i vk 7y 25 )5, R 2
PVDF, JHAE5% BSAW R S E 1 hlE
PAVRSE b (R AR S s A o AT (R B I N — it
4 CiIE R, PURPUARLS & TBSTUEB3 K, K
5 min, FEIMAHRPARICH) PR LIE &%
Pk, KHRPHRICIIPUEY) Z DA LLLE & T2
FrvlE, EIRIEE M h, TBSTUEME3 R, £EKS min;
[ 77 AR SR e FE TG APDHAE X JL YE5E
JERY TG, %1 @ 1INADABR (5 —HTHRP
454, 1EBio-Rad b 2% OGS AX 5. 3R
Ja ST R SSEAL, PSR R AL

it F A i Limean = SDFE R, KM
PEMS3. 141 A4, PIREAII B L R,
ZREARCER LR 37 225007 & AP LR
F I Newman-Keulst6 4.

2 £
2.1 Hpylori3MKN45 28 j.COX-2 B 3 F # F 7%
WEGG Rof R TR . FA TORLS ) S N B
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8 16 24 32 40 48
t/h

B 1 H.pyloristMKNASAIBCOX-2 B ) F5E MRV,
P<0.05, "P<0.01 vs FLYLTTRL.

PG EEMKNAS AN 4 Wi, WG Y ki 7%
W R FR16-24 h, 53 A INH. pylori(H.pylori .
MKN45 = 100 : 1)E&4)58. 16+ 24. 32. 40.

48 hSCHEFE f, HEAT XU 3 B PRSI, 25 R
B RpGL3-Basic-COX-2% JEMKN45 I i 7, 48
hP COX-2 i3 &)1~ (173 1 B i) 8] 1128 £ S T S
(L Tk, (EFE Y40 hfgik B i KAE, Sk g
8 oA LL G P 14 75135635 (P<0.01), COX-2J8 8l 1+i/%
P B A e TR R i ) B 4H.(P<0.01). B G
pGL3-Basic-COX-2[{IMKN4541 s, ZH. pylorif
%416 hfi, COX-2JH 3l 113G 1tk B W 19 5w, JFbE
IR AR 0 2 BT, 40 ik B KME, 5
Y8 hZHAH LLIG PESG =545 (P<0.01). [RIIN, 5K
ZHpylorifE 4L, COX-2)3 3T Kk M3+
I B B (P<0.05, P<0.01). H5 5 e 7E 46
32/, W COX-2 )3 81 1t 1t ) 22 i B e K
(P<0.01, E1).

2.2 HpyloristMKN45 %0 f.p38M APKAZ 5 i %
89 EER Hpylori 5SMKN4541 142100 © 1
[ EE B 3L 15 9520, 40, 60, 90, 120 min, DL
1E 40 ik X1, Western blotkilllp38SMAPK
MR I p38MAPK(p-p38SMAPK). JL4EH
RBLHE I IR MK N45 41 fiip-p38SMAPK i
§94%15, HpylorifE I JIEMKN4541 120 minj&
P38M A PKYE M R I, b 1 FH I [A] 1) 2 K
p-P3SMAPK KL ZE A M58, 60 minikIg(H, £14
X HEZH 104, RIS, 25 ZHp38MAPK [R5 K Il
A2 e (K12).

2.3 p38MAPKXH.pylori B FMKN4S5 4a i,
COX-2R 3 T # FEHHm KEMKN4SY ik
PCOX-2H 8 FHOCHEME A FURLE, MA20
pumol/L{Kp38M AP KA 5 M 41 571SB203 5804k
2 h, A pyloril&Hs. VKR HH pylorii&ik
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m2A2E ) b = ab
xganr=, 220 | g 0.061 [
Hpylori®|#mie = 181 ( [ <. 0.05-
AMAPK, Bagfe  x 167 5
p3SMAPK# Thr- &l 147 I € 0.04- I
Gly-Tyr(TGY) 1 127 & 0.03.
s b g E 109 ol
BAE AR, & T 87 [ 2 0.02-
LE. EAwy = 61 o
p3SMAPK# — = 41 D 0.01-
¥ EHECOX-28 A 21 TT—\ Q 0.00 ‘ L ‘ ‘
#HF @ EE e 0 oY 1 5 A .
ri_ ‘%és'ccoxlz;ﬁ p-p38MAPK — -
;iﬁ;ﬁ;;z; p38MAPK 3 p38MAPKIIMKNA5MIEBCOX-2BE)F 5 RE 1
%[;gaﬁ ,‘gég%ﬁ? SHEZH 20 40 60 80 120 £20@. 1: X, 2: p38sMAPKANGIFIA; 3: HpyloriH; 4:
Er’cox-ziiizii’ FEREFRR] (min) p3SMAPKAIIF+H. pylori?H; *P<0.05 vs p38MAPKIIHIF
3. +H. pylori?l, "P<0.01 vs X IBZH.

B 2 HpylorXdMKN4A5LBEEp38MAPKIS SR EEHVEIEE
FB. "P<0.01 vs XTHAZH.

MH. pylori& G A NI FIMK NA5 41 i %)
e, RTINS ZE . 45 R, S MKN4541
JLZH O R ZH ) FH B, MK N4541 i hp38M A PK A1)
HIF AL COX-2 )8 8l 1 e ki M L e vl 2 2=
F(P>0.05), 1EH. pylorii& Y FIMKNA541 i o,
COX-2J3 8T ¥ 535 1 B 2 T s (P<0.01), 1N
A p38MAPK NI 5 H pylori MK N45 4 g
[ICOX-2 )3 81t P W] 1 FEAIK(P<0.05, 1213).

3 e
H 19834FWarrenfMarshall i) 43 2 F1 5555 H
Hpylorif5™, W44 5 AT TN
5%, BLCUESEH. pylori& 18 VE S 2 K0 R e, A2
PRI I B O DA 1, 2 B R B TR B0 A
TP 19945EWHON H. pyloril& 451 Jy 1 25
SN T Hopylorr 451 B LTI+ =2
AR, Hpylori &L AN Wb EUEY), Ah 3 80H I
AR R 2B, COX-2h 5T
RUBEDH, # RN AN RIL, 4 i 52 3125 Fh i 5 D
TR AR B, TREA R TR
COX-21F Z FiRg 4l 2 rh SRk B o, 5 i 1
Ay R E RS S DIACL KlCcOX-2 117K
ST REAT BT IR 1 L2 IR, EICOX -2 3K
AT REAT B TR KR T

R My AR S BERNE, E ek @ Ll H
BEDK R Bl 1 20 ) 3 7 A 1 75 D' 38 I 7 ik DR 2
A AR, R G T 2 ] 2 R 2 A [ I A
EAH b, 38 I RS I 2 ' 5% 1 0K B S S
P HNEE. ST R A TGRS R
BRI Y, LIS fik 0 S R S 1 Bk
e i B MR 29, AEFRAT TR I S, St
LT R RIOGFR B S R I CO X -2 i

B, AT 3 T o A 5 A COX-2 56 R 31
) K e ' ZE AR T S DR T 2 R, G (R
VB 79 ' 3% iR A DR 1 284 R 3 [ 201 X
TN ZE MR A5 FE R R . R g o Ak vk
VPR AN TR S () 2 % 21 fib 98 4 b, R U A
R DRI WU 28 98 00 5 o b 2 s i ) AR A, e ik
COX-22E M Ja 81 35 PP,

AWFUE L H pyloriEHEMKNAS YA il 5,
COX-2J3 8l 1At e I o 1 10 11 2% A, 52 B9 1)
B ETHES, Y40 hE B KA, S 9S
hZH AR BT 1 8 5 5% (P<0.01), 45 3 M COX-2 )3
BT L 5% 7 HIE SEH py lorf &G RERS T
MKN4541 B COX-25E K [ 2R 1A .

p38MAPK/EMAPK K 1) — 4 B H{F
FiRAE, 2 HARNE TS, ERIE.
g TURE S N1 B 0173 X A1 D ) O
SRR R R AR, Be 2 4
it A (R R 2 Y. MAA PROKGHE i i iR 16
p38MAPK [ Thr-Gly-Tyr(TG Y )47, £ 1 ) 95 2 1R
R R LT k. WAL Ip38MAPKIE— 4
AT IR R O RO % % L7 ATF-2. CREB-1,
B 2 IR k"0 (Hp3SMAPKAE 5
1B AT AEH pylorids S HICOX-23 3k i 4E H
AN 2.

BATER I, HpyloriEHMKNA541 i
20 min/5, p38MAPK{S ‘Tl # 0%, 60 min
IRUEAE, BEAG VR F I (R K, SRR BT N B,
24 WIVE RIE. WHH pylori v G A5 5 18 4,
11T HAE I A\ p38M A PKAF 5 18 45 5 4 40 71 551
SB203580lp38M A PK A il i J5, COX-2
JE BN RIS B RN, SR pylori ]k
p3SMAPK(E il i FIHCOX- 22 H KA, X
AR AR g AR R R I R 5
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