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EREREES FOLFOX4 FXRIEFF
Ase HA B Je8 B 7 SR WL I A 3%+

AEBEBE ', RN, TR, LESRS, T hC, a1 E ], ARE

(1. B EZEFRER, LE #I 261053 ;2. B EXEWEER WL HE,
R #37 261031 ; 3. #y Rkt HEFHRHE, AR #F 261053)

HE . BYY Wit ERFH IS FOLFOX4 77 £ F AWM B RO ZRA TR QE A . FiE ®iR
2015 4 9 A —2017 4 5 A #5 B FIRH G B IR H A5 6 054 20 T § ik BAiE 5 A w0 8 /&
89 &, 804, MM MRAA, b £ 40 ], B R EREAHIAE FOLFOX4 L7 5 %, TR 40 4,
J2 ) FOLFOX4 57 77 %, #HRABE TR ARG AR 5 H 2h%M (CR). Fo%M (PR), #E (SD) fitjk
(PD ). A% WHO FERIB T BFMARAFNE TR AR A #H KRS (RT-PCR), %
AR | Western blot M4 57 & B B4 F ABCG2, OCT—4, HIF2a # mRNA ZHE &G ik, R
80 4 Bk it 4 B HE T ), FIMAZEA 77.5%, *FRBLAA R EH 425%, £5FA%ITFEL (P<0.05),
ST EsA 5 3 R 4E HIF-2 . ABCG2. OCT—4 # mRNA Fo &k G Aast & ik £ F 9 A %t F &L (P <0.05),
TR E ARG, Gib B RFH S FOLFOX4 & 77 81 B & A 2 £ % T FOLFOX4 7 %, BRBA R F
ABCG2, OCT—4, HIF-2a # mRNA Fei &k ik %A%, Hbuh) T4k %1% HIF-2 « —~ABCG2 #= HIF—
2 —OCT—4 @0 Rk Hh B B0 R A4S, M ralP G ey LT /4n. % hatsh,

KR . B XkEA; $HH
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Therapeutic effect of Celecoxib combined with FOLFOX4 on
advanced gastric cancer*

Xiao-xiao Ren', Xiao-gian Zhang’, Hong-mei Zhang’, Yu-guang Feng’,
Xiu-hong Dong’, Li-hong Shi’, Cui Shao'
(1. Graduate school of Weitang Medical College, Weitang, Shandong 261053, China; 2. Department of
Gastroenterology, Affiliated Hospital of Weitang Medical College, Weitang, Shandong 261031, China;
3. Department of Pharmacology, Weifang Medical College, Weitang, Shandong 261053, China)

Abstract: Objective To assess the therapeutic effects of celecoxib combined with FOLFOX4 chemotherapy
on human advanced gastric cancer and the possible mechanisms. Methods A total of 80 patients diagnosed with
advanced gastric cancer were admitted to our hospital from September 2015 to May 2017. Patients in control group
received standard treatment of FOLFOX4, and 40 cases in observation group were treated with additional Celecoxib.
Efficacy of treatments were recorded as complete remission (CR), partial remission (PR), stable disease (SD) and
progressive disease (PD). The expressions of ABCG2, OCT-4, HIF-2a in gastric cancer tissues were detected by RT-

PCR, immunohistochemical or Western blot. Results Effective rate in observation group was significantly higher
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when compared with that in control group (77.5% vs 42.5%, P < 0.05). Expression of HIF-2a, ABCG2, OCT-4 in

observation group was dramatically decreased compared with control group (P < 0.05). Conclusions Celecoxib

combined with FOLFOX4 is a promising treatment for the treatment of advanced gastric cancer, which exerts
therapeutic effect through inhibiting HIF-2a-ABCG2 and HIF-2a-Oct-4 signaling pathway.

Keywords: gastric cancer; Celecoxib; multi-drug resistance

B e A R DL A AE S I 2 —, R
HRMPET R SEATS] Y, R RS Wi £ 2 E AR
W, KAZNEa e, IR H AT ], RZ
PUBALT? AR T ARIGYT o ZER 8 A1 2B B 30 S 5 i
2 (cyclooxyegenase—-2, COX-2 ) #EFEPEIIHI ], SRk
& A BT K 25 (non—steroidal anti—inflammatory drugs,
NSAIDs ) —7fr, ] 0l Fifr g i) A 4 BT A ILAE AR
WA T, Wi 22512 ( multi-drug resistance,
MDR ), JFFhnsmAess 25 A s g man a1
56 BT EOMRINEI, SRR R B A R
Jie T SR AN E ) S R B, TERR U FER
ATRERR S HUIRMENE (5-Fu ) PHRIGTMIE, Jf AT REfhh
A T A MEARIC YIRS S F 2« (hypoxia inducible
factor-2 o, HIF-2 o ) ATP 255 &3 2( ATP-binding
cassette gene 2, ABCG2 ), /\SRAKHE [T 4 ( Octamer—
binding Transcription Factor 4, 0CT-4 ) [J5Rik, Mk
N 5-Fu ALTTHRET Y ARBFIEIY B BRI
FEAR AT 5 FOLFOX4 J5 RIRG 1EIR Y7 0 15 b iy
SR, BE—BHESE ABCG2, OCT-4, HIF-2a &5 F 4
TP . ZTHERIOCHR, NI B RRTr fefit
B H S

1 #ERESFEE

— &R
YEHR 2015 4F 9 H -2017 4F 5 A TiEby = 24 B
o 5 Bt 31 Ak P B2 2805 RN 1 B B UESE A 80 451
W AR . AIARRIE - DRI S 9 B TNM 4
WIHI, 8. T IV ; QB4R O iliThfg
22 A R AN 6 T R sl 4 TR A0 g 301 15 0 R
BEHL AT B SE B0 2H FIX FRZH 4% 40 1], b, B34 49 4],
PR 3140 5 AEHA 48 ~ 90 %, I 643 %
1.2 SEHRFH
AT HIF-2 o ZhifEdiik . BT A ABCG2 Hiog
FEHUA K OCT-4 FsgREHTIA (1T Abcam 23] ), PV-
9000 X7 & . DAB 0 (I AL P AZ &M A R A F ),
DNA Marker ( -} Thermo A ) ), —Hi (Pife) (W
TF Proteintech A7) ), 3t (L) (T Biosharp N

1.1

Al ), B-actin (J4TF Santa A7) ), RIPA 2 (T
Solarbio 23 7] ), Trizon, HiFi Script Gdna Removal ¢cDNA
Synthesis Kit, DNA marker, Taq Master Mix (W FREH
R AR AR ), Rigd T A TR A
B FA 8 PCR FFis 514
1.3 AR

FEAEAS B B G Rl R A Al b, S H
FERBAIRA FOLFOX4 1LI7 % « BYPFIET (OXA)
85 mg/m’, FRIKIHE 2 h, 1K ; ZEREM 02, 1
W, Bk, 51 ~5K; EHERS (CF) 200 mg/m’,
Bk E2h, 1~ 2K 55— FK WEIE (5-Fu)
400 mg/m’, P FRIKE A 0.5 h, 5-Fu 600 mg/m’, $F4E
R 22 h, 55 1 ~ 2 Ko XHIRZLH FOLFOX4 T4,
eIy Rl R RVRY T4 . B3 JHEE, 21d 1A
JEI, S 4 AT
1.4 RO

B 2 N JEIAPEY AL 1 IR, A T BE A I E
JR I PRI AT S HT M7 28 T A R AT RET
SPRRESHR 4 R FATHR T HEM LE CT it ., &%
WHO SE A7 RO AR 58 282 (complete
remission, CR ) : Jigkbog VA, e 4 FLLE. H0se
it ( partial remission, PR ) : Sk 50% LI I 4ERr
4 LI L, FaE (stable disease, SD): Jikt 4/ <25%,
oY HE K <25%, JooB e kb B, JE R (progressive
disease, PD ) : eI JBIT 25%, s BUER M, %
MIBTFRCR I AR (4345 CR AT PR) 5088 (424G
SD 1 PD ), i A7 %5% (RR ) =( CR+PR ) / B fl% x
100% . 4356 I S 56 20 At BR 413397 5 ABCG2 . OCT-
4. HIF-2 « ) mRNA FIZEH#IL,
1.5 ABCG2, OCT-4 K HIF-2 c mRNA &%
iy

K I S R AA EEEE R (reverse transcription—
polymerase chain reaction, RT-PCR ) K] mRNA (13
iko FH Trizol 4B %51 A9 RNA, LA 35 pl DEPC
KR, A4 20 mRNA AR BE RIS T, FFK 4%
2B A R B2, SIS0 a0 R : GAPDH IE [n]
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5'-GCACCACCAACTGCTTAGCAC-3', I :5'-GCAGC
GCCAGTAGAGGCAGG-3', f"# Bt 143 bp ; OCT-4 1E
] : 5'-CCCGAAAGAGAAAGCGAACC=3', JZ[i] : 5'-CA
GAACCACACTCGGACCAC-3', 7= ¥ A Bt 151 bp ;
ABCG2 iE [fi] : 5'-CCCTTATGATGGTGGCTTATTC-3',
J2If] : 5'-GTGAGATTGACCAACAGACCAT-3', =4 i B
132 bp; HIF-2 « IE [ : 5'-CTTGGAGGGTTTCATTGCTG
TGGT-3', [ :5'-GTGAAGTCAAAGATGCTGTGTCCT
=3', PP R B 123 bpo RS+ 94CHIAEHE 2 min ;
94°C7AEME 30 s, 55°CIEK 30s, 72°CHEMH 30 s, 354
PEFR 5 729C 2 min ZHEM 2% BEAEHHEERE LIk, 1
FH Image J BUG BT 345 IKBEE, L ABCG2,
OCT-4 % HIF-2 « mRNA JKJE(E 5 GAPDH K H )
Fol 2678 mRNA FUARRT k4,
1.6 BEALAH ABCG2, OCT-4 K HIF-2a &
SE3v:ulioa)l

T Uk (fRipRfeedife ) . Rkt
FNAF S B ISR A 4% Z R W RERE E, ]
F, il ATK, #2288 PV=9000 X7 £ Ui B B #- A THRAE
B PE X B PBS A0 — i 45 R H1E : ABCG2
OCT—4 BH 45 5 Sy 4 M J5T P 113 B AR B (B 400, HIF-
2 o PHPESE SR R M P BRIk, A MR
R,
1.7 Western blot #& Ul & 7% A &2 /1 HIF-2 «
ABCG2 ¥ OCT-4 ZEBEMKRIE

FH RIPA 2y FEEAL ST 1, BCA L&
BB, IR I S — kB . B 6 pwl FE R
iniFAT SDS-PAGE HLUK , SE 15, £ F (4°Cit7k ),
37°CH#HE 1 h, TBST ¥, X FLBDL. Wi, &
JE MERLERE . N Image J UGS HT A, 43 HIF-
2a . ABCG2. OCT-4 1y#ik, DI HIF-2a . ABCG2.
OCT-4 JKJE(EY B —actin JKEE(E Y HUAE R 5 1 1 AH
POF.ST e
1.8 Sit=FHiE

BAESIHTRI SPSS 17.0 GEi A, THarseRt
B+ pRifE2E (xxs) R, HAH K058, THECFERIL
F(%) Fom, KA xR, P<0.05 hEFA%ITEE

#HR

BITR
S 2H T AR R 77.5% (31/40), %o FRZH A AL

2

2.1

FH42.5% (17/40 ), PR L2 A Gt X
( x’=10.208, P =0.001 ),
2.2 ABCG2. OCT-4 % HIF-2 a mRNA BI&Rix
Wi ZH i) ABCG2, OCT-4 2 HIF-2 o« mRNA ik
ERAGIFE L (HIF2a :t=21.517, P =0.000 ;
ABCG2 : t =27.348, P =0.000 ; OCT-4 : t =62.470,
P =0.000 ), SZIGAUICFXIRAL. WL 1 Fngk 1.
2.3 ABCG2. OCT-4, HIF-2ax EARRIE
S ZH ABCG2, OCT-4 K& HIF-2 o 25 [ 3%}
HRL A%, ABCG2 1 OCT—4 Jifg 5t P4 H PR B (ke
HIF-2 o Jf 5T P9 Hh B B L ks, o0 A A /D i
Fik, WK 2 ~ 4,

24 BEAAHHF-2a. ABCG2, OCT-4 &
BRI

WiZH [E] HIF-2 o . ABCG2 K OCT-4 & A 3E ik
i, Z2RASEY (HIF2a ;t =41.306, P =

SR

X B2

0CT-4

1 HIF-2a . ABCG2 K OCT-4 mRNA
EBEEALAPHRIZE (RT-PCR)
%1 WHHIF-2a. ABCG2 K OCT-4 mRNA
HIREE  (x+£s)

4151 HIF-2 ABCG2 0CT-4
S 0471+0.025  0.500£0.018  0.456 +0.007
XFHRZH 0.752 +0.007 0.793 +0.011 0.873 +0.011
tfH 21.517 27.348 62.470
P{E 0.000 0.000 0.000

0 T et X EX, RAATIOR St ]

3 N 3‘%. 1
3 e L 5
Ten > 5
L3Rt > S WS AT
R - A S

Xof 2

2 ABCG2 ERAEBEALAFMRIE
(41l x 400)
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0.000 ; ABCG2 : t =56.607, P =0.000 ; OCT-4 : ¢ =
31048 5P :0000 )o gg%i\éﬂ{&ﬂ:x‘—fﬁﬁzﬂo JI_L]J 5 %u%% 20

Xof B2

3 OCT-4 EHAEBERALATRERIE
(fFpEdifl x 400)

S

e 2

X B2

Bl

B4 HIF-2c EAGEBEAADHRIE
(b x 400)

Xof B4 S

HIF-2 o

ABCG2

0CT-4

B —actin

B 5 BEALASHF-2a, ABCG2 K
OCT-4 EZHR/IFEIE  ( Western blot )

®2 FHHIF-2a. ABCG2 & OCT-4 EQEXRIEE

(xxs)
S 02730014  0320£0013  0.388+0.006
X IR 06780009 08180008  0.538+0.006
i 41.306 56.607 31.048
P 0.000 0.000 0.000
3 it

FOLFOX J7 23R 57 W d0) B 98 i) SR SR AR I
50%, OIAEFEIAIN 8.0 ~ 11.9 M ™, #:Fs . HR%

ik 80% VA Lo VP2 RN, MRS FIE 141
L P A 2 5 T R S A T BB S R A R
A e S RS N T P Y e iR v S )
THAIE i TR 9 1 — R . A BFSRIERH, 26k
ARG COX-2 B FRIE, W24y, %
PR, I AEMa GE , S A s T Y, %
KB AT 5 AT 258 G BT DR R AR
PR S A T g 20 3 A R A A A T Y AR
N, TRYT MR e S0 2H A AR TR IR AL
FER MRS FOLFOX4 fRI7 520 8 9w i & R A s,
P BB T BURE , HYT AU TR FOLFOX4
I %

PP SR Y SO SR vz AR R R Y
BSR4 5 54535 5 7 (hypoxia—inducible factors,
HIF ) A %", HIF-1a , HIF-2«a . HIF-3 o & HIF
) 3 AR, Hirp HIF-2 o 5 CSCs By X R R %1,
IR, HIF-2 o #3987 OCT-4, Notch & Z Fh
441 A S 1) AR A N RO B AR 1R . ABCG2 &
— TR IR 4 2R rp i 0k 5 AT 258 DG Y I i i
ARG . OCT-4 J&—Fh 55 g i 25 45 5 19
POU #55g R+, HERIBACY B2 W T4 i i oAb 7
] ", Z Bl CSCs R #% 35 ABCG2. OCT-4 il HIF-
2a, CSCs WAL Y7 it 25 5 HIF-2 o ~ABCG2 il HIF-
2 o —OCT-4 38 B i FA A O™ MAMIFFY s, HIF-
2« AJYEFT ABCG-2, OCT-4 1y7/=4:, B4 HIF-2 o/
ABCG2/MDR 48 vl {2 kLA 4l i 2 25t 25 ™

AW AR B, AEIRIT I I, SR h
ABCG-2. OCT-4. HIF-2a Y mRNA J 2 [ £ ik
X HEATREAR, HAMLH AT R 8 1 PR AR HIF-2 o ~ABCG2
A HIF-2 o ~OCT-4 MR, B35 FOLFOX4 fby7
TrRMITIIT . 2 2Titey. AMRIE LI, kT
1B FOLFOX4 17 5 8 A W IRl Bt g /R, fE
(R0 T e 1 A R R %, i Z2 2t 2y, R ERYT
B . AFSE R W B R I O T TR TR AT A SR
BRI, B RAFRIG R AT, (HA RS 2 —

2 % X Wk
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