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[ T H M WEAER Ak A BRI IUb SGC-7901 AT E VA BEM IFHR I LU TR WL . 7 T« R i 9ok
HATALBE SGC7901 ML  MTT 35 il SGC-7901 ANMLAYRIAE , TUNEL 7 Kl SGC-7901 AN A IA T, 546§t BENLSE SGC-7901
AR IS A Y O, T = A B AR A SGC-7901 40 B (9 I T 3, SR E FE 9 O1 PCR 54l SGC-7901 #H M ' caspase-8 Fll
caspase-9 mRNA ik, 25 A : FERE AR 24 48 72 h )FIFIE( 50 .75 .100 125 pmol/L MK I SGC-7901 4 i 1
125 uamol/L AT SGC-7901 72 b ANMIA AN B4 B35 85.6 24.51)% . Ak AT B SCC-7901 AEMLIIT-
5 5 P UL R IR (3 P T/ VAR [ A AN TN 2.2 £1.32)% ETFF(35.7 £5.73)%( P <0.01 ), ZEKFAifE
JHE ,SGC-7901 4 caspase-8 Al caspase-9 mRNA F2 B W 3411, 52 Af (] AN RHARBMEC P <0.05 ). 45 18« S8k i il i ¥
TEHH caspase-8 MYFET - SZARIBAZ KIS caspase-9 ML RIIAIRIETE S B SGC-7901 4UMIIA T, IRt & B MEPEAIEsET .
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Celecoxib induces apoptosis and autophagy of gastric cancer SGC-7901 cells

LI Chun-mei, SONG Bo, JIANG Li-jun, ZHOU Yong-ning ( Department of Gastroenterology, First Hospital of Lanzhou
University, Lanzhou 730000, Gansu, China )

[ Abstract ] Objective:To observe the effect of celecoxib on apoptosis and autophagy of human gastric cancer cell line
SGC-7901, and to investigate the mechanism of apoptosis. Methods: SGC-7901 cells were treated with different concen-
trations of celecoxib, proliferation of SGC-7901 cells was studied by MTT assay, apoptosis was assessed by TUNEL, ultra-
structure changes was observed by transmission electron microscopy, apoptotic rate was examined by flow cytometry, and
expression of caspase-8, caspase-9 mRNA was analyzed by real-time quantitative PCR. Results: Celecoxib inhibited pro-
liferation of SGC-7901 cells in a time- and dose-dependent manner, with inhibitory rate of ( 85.6 +4.51 )% at 125 wmol/
L celecoxib for 72 h. Celecoxib induced apoptosis of SGC-7901 cells, typical apoptotic body and autophagosome were ob-
served under TEM, and apoptotic rate increased from (2.2 £1.32 )% to (35.7 £5.73 )% ( P <0.05 ) as detected by
FCM. Expression of caspase-8 and caspase-9 mRNA increased sharply in SGC-7901 cells treated with celecoxib in a time-
and dose-dependent manner. Conclusion: Celecoxib can induce apoptosis of gastric cancer SGC-7901 cells by activating
caspase-8 in the death-receptor pathway and caspase-9 in the mitochondrial pathway, and induce autophagic cell death.
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SGC-7901 4 7= 1 3 Witttk 40 i B 1= 1 52 o, I 4 3+F
SGC-7901 Zi L AR I T3 A%, S ZE R A R Bt i
SR PR AL 2 i SR AR AR

1 #REFEE

1.1 ##

N B AR SGC-7901 W [ R} 24 B L
ST & = LT RS NS e o
s, RPMI 1640 557 3E 0 [ Gibeo 23 A, #7427\
A=l 7 W DY 29 N\, MTT I - Sigma 2 A .
TUNEL i3 & B Roche 23 7], RNA $#2EUA T &1
BB A T A, R SR &L S Uk
PCR 57 & 2R (R BUAF & B TaKaRa 24,
1.2 MTT ##&m SGC-7901 #m a3 74

B BUE K WA SGC-7901 41 i il A% 2A. 210 i
B A 96 FLAR R 3R SR 24 h 5 A B AR EE
0.50.75.100,125 pmol/L %E 3 H #ii iy 15 37
W, K5 9% 24 .48 .72 ho N FH MTT ¥ ARl s A0
490 nm 2b 1Y 6% FEC D A, T 55 41 A 3% 58 411 )
R MM R % ) =( 1 - LA D, 1/
XFHRZH D oo fl ) x 100% -

1.3 TUNEL 4l SGC-7901 Zmfe 8 =

SGC-7901 AL F5 € J5 , IMA S LR EE R 0.
75,100,125 pmol/L ZE A A 1Y B 77 W, 3% 57 40 L
72 h J5 ,#% TUNEL i) SR E UL GE G 82 e
YA, FEWOLIRAE BB T, H 515 ~ 565 nm I
K MEZ SGC-7901 2RI T 1- M .

1.4 AKX e n SGC-7901 2afLA =

Bk F % KA K19 SGC-7901 4 i, &%
F£24 h 5, A WA FLWEHR 0,75.100,125
wmol/ L ZEN A 5 IR, 3552400 72 ho B 4
ALWRIE 125 wmol/L MY ZEKH AT, H5 3741 MI 0.24
48 .72 ho K SCAE Y A RSO VR IR S A TR 1Y
70% LI, WRATIA) 4 Cil 7K. PBS PE Ik 8840 i
J&  IMABIAL N BE L, 4 °C Y48 30 min, 240
JRASCHEA T ARG
1.5 &4 EIEE SGC-7901 2m A A8 fk 25 # 44 5 H

Hh T %3 B KA SGC-7901 20 MY, HL &
F24 h J5 , A SLUWE R 0,125 pmol/L FER
TG IR, B TR 4 72 h, WA AR I8 T 3% I,
TR A, PBS PRI, 1% IR 2 , KR EE 2N TR
K, B AL RA MY A BT, 3 S H A
£2 SGC-7901 4 g i B I 4544 o
1.6 B E 2 %K PCR # M caspase-8 . caspase-9
) F A

HRLEE SR SGC-7901 AHM)E , A ZLnA & 2k B
410,75 .100 125 wmol/L ZEKH A 15 F2 0, 15 57
Z0 72 h; B H AN AL HRE 125 pumol/L Ky ZE 3k H
1, 5535410 0 .24 48 .72 h, JHAEZS RNA 426K 5]
EHREHURNA, W55 551 cDNA . LA cDNA A5, 7F
17520} 5 98 PCR W : A caspase-8 3 [ F Bt
P58 7 5. F ol 5'-CCCATATGATCGAGGA-
CATCCA-3", R 4 5'-ACAACTTTGCTGCTTGCCTGT-
TAG-3', 3" 38 F Bt £y 186 bp; A caspase-9 FE[H
F B 48 . F M 5'-GGTACATCCAGTCACTTT-
GCCAGA-3',R 4 5'-GTTCACTTCAGTCAGGATGGT-
GAG A-3', ¥ ¥4 i Bt Kl 83 bp., PCR [ 551
95 °C .5 5362 °C .30 s;30 #] 40 MG, MR}
PENE Y G i 2645 2] H 09 3 RS REEH Y C
{8, 383 H A A XS B 2 — A ACT 325, 35 A
T R S g AL b H SR R AR A 5, > 1 B
ik B, Rz Rk Tl AR

(1)HE M HEEF A 54 =222 (2 )AACT
=( CTygnp — CTipgnp ) TR A — C CTypep -
CT ey IR
1.7 %itsam

ARSI E R 3 i, R DL « 25 FoR, R A
SPSS11. 0 #A4, Z2 21 (A1 ¥ 50 L Bk FH 7 22 381, P <
0.05 5% P <0.01 FEFAHGIFE L.

2 & B

2.1 EkEAFpH SGC-7901 ta il 3§ 74

FEK B AR A Ab B S i SGC-7901 41 i )5,
SGC-7901 4L 5 i B S 4 il . il 45 2 R A 7
S O TIORIAE FHTSE (6 %) i, 9V FH 220 3 i, 2
I TRL R AR . 24 125 wmol/L 14 2850 5 A
FH SGC-7901 4HA 72 h i, SGC-7901 4 ifd 1 5 417 41
REik(85.6 +4.51)%(E 1),
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Fig.1 Celecoxib inhibited proliferation of SGC-7901 cells
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2.2 EREHiHEF SCC-7901 tmpbiy B
PENCRFMCHT dUTP 75 %M A 1 i A it
FBEAVERTS , nT D2 2 T A0 i rh r 24 DNA )
3'-OH Ay , PR FE OG5 A8 10 3Be T I T 4t il
REAEHEE, WL SGC-7901 41 L 43 5 ¥ 57, 6
SR A0 s FEA B AT AL BRL A3 BE AN B 2%
KMV SGC-7901 A2 L ar Ao Kl 2 ), 45
IR, 2R BT SGC-7901 AfHT: .

2 TUNEL & ZERE HRIEME SGC-7901 HiHAT
Fig. 2 Apoptosis of SGC-7901 cells after celecoxib
treatment as assessed by TUNEL assay
A:control group; B: apoptosis cells treated

with 100 wmol/L celecoxib for 72h

2.3 EkEA st SGC-7901 2B = F 6 %ok

Bifi 5 2 >k Ak BE FLVE R ESE TR] A% 35, SGC-
7901 4t J&] A v ) o T 0 A T B S, O TR 3G
(3 ), 5 B[] AR & 4R 8 PE. 0.75.100. 125
pmol/L (Y ZEA E A Ab BRI 72 h J5 , SGC-7901 4
MO TR 5 (4.0 £2.91 )% ,(12.9 =
4.32)% ,(24.6 £5.63 )% ,(35.7 £5.73 )% - 125
pmol/ L {2 3k H A AL H SGC-7901 4 Jifl 0.24 .48
T2h JE, MR T EE (2.2 £1.32)%,
(8.5+3.57)%,(20.3 +3.84 )%, (35.7 =
5.73)% , P R E G IT#E L P<0.05).
2.4 ERFHRAIE SCC-7901 2m A4 45 E AL

B4 SGC-7901 JH 125 wmol/L ZEH i fii 4b
FH 72 h 5, 20 i S PR R T O - A AR 4 TN
FaC BT 4A ) A% N Gy 057 5 FEBE SR I Sk 50T AR
TE 5 WS 240 A% 240 i e, 7 AR T/ IMAC 1 4B )
(]I e SR B A0 (%) | I v 20 B AR T LB Y 2o
TR IR WS YRR AR, 1 AR P A A 2 L 2
B ] L( &1 4C D ).

Celecoxib, 72 h
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| I i
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Fig.3 Effect of celecoxib on apoptotic rate of SGC-7901 cells

2.5 E k&AM SGC-7901 4w AL caspase-8 .
caspase-9 mRNA # & ik

75.100.125 wmol/L ZEX ¥ 1ii kb ¥ SGC-7901
4iML 72 h J5, caspase-8 mRNA ik o & i &, 5

FEACHIPE, Caspase-9 mRNA ik i tHiZ i =,
75 pmol/L AFEAW ., {H 100,125 wmol/L 4
BETFE(P <0.05), 125 wmol/L FE ¥ H A 4b BH
SGC-7901 #Hfifd 24 .48 .72 h J&i, caspase-8 mRNA
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IR, S KR PE . Caspase9 mRNA 3
kB, U 48 f1 72 h AT B E( P
<0.05 ). Z5FULH, 22k B A nl {2 #F SGC-7901 41

Jifl caspase-8 \caspase-9 mRNA I3k

AR

B4 125 pmol/L ZEREFAET2h 5
SGC-7901 £ BRI LA ZE4L
Fig.4 Ultrastructure changes of SGC-7901 cells after
125 pmol/L celecoxib treatment for 72 h
A': Apoptosis, x5 000; B: Apoptosis, x3 000;
C: Autophagy, x40 000; D: Autophagy, x30 000

®1 FREIREERAMLIE T2 h J5 SGC-7901 4ik
caspase-8 . caspase-9 mRNA HJ3ERiIX

Tab.1 Expression of caspase-8 and caspase-9 mRNA after

different concentrations of celecoxib treatments for 72 h

Celecoxib
(ey/pmol - L) Caspase-8 Caspase-9
75 2.757 £0.371 1.277 £0.651
100 12.830 +0.285 14.783 £1.208
125 27.443 £0.392 33.227 £0.619

F2 ZEREA( 125 pmol/L )AAIE SGC-7901 LA A [E) it iEl /5

caspase-8 . caspase-9 mRNA FKixZs{k

Tab. 2 Expression of caspase-8 and caspase-9 mRNA after

celecoxib ( 125 pmol/L ) treatment for different periods of time

Time( t/h ) Caspase-8 Caspase-9
24 3.573 £0.907 2.066 +0.117
48 16.923 +0. 801 22.457 +1.260
72 29.110 £0.245 34.947 £1.187

3 3t it

22 AN M A= ) 30 5 0 L 2R R AR e P A
FETORHESF H B AR E , 2 & Z ) 1 3 2851 i 2R
PAL BT RE SRR A R AT RPN AT T
FEAHMLJE T A WEPEFE TP AOE 2 A S SR
MTT % TUNEL 7 | I 2XC 20 M0 A 025 5 A 5 S A s
INZA £ FE R I A LR 1 B R T/ IMAR IR S FE R
A R G 0 R A0 SGC-7901 S5, 5 & 4N g
PAT, IR L ] RO d AR | 5 LA Sk E A ]
A S R 40 R T RO o 4 SR — 00

{HRAN R 2590975 5 e A M R T A ML R 25 AN A
[, ABFE " W, LA 2 R o O Bel2 A+ %
HI LR ARIEAR T Fas/ APO-1 /- I BET - SZ AR AR TG
fk caspase-3, 1% B AGS 4NMIJAT . Liu 42/
SEHUESE , COX-2 1 57 8 o 4 ) PI3K/ Akt i %,
VEIY Bel-2 TG VE, 6 1L caspase-9 Fll caspase-3 , 175
SR T ASBFSEE SR A T R
FHERE caspase o

Caspase J&=—21 5 40 L 4 T F1 48 il P B2
KR E B, 73 NI TR s 7 R T PRAT R R
NS T =20 Caspase-8 JESLT-ZIRIBIE M
JEEh#E R OLT LT IE XA, HAE T
TR SN I FE T 32 1R 4N Fas SZ KN FasL FLAAR )45
G RT3 A B N B SE T B 5 g A
FADD .TRADD )Jf-554E caspase-8 I HTIA, JE AL T
FERESESY, ARG caspase-8 , PG
caspase-3 G caspase , NI T AN & A I T3
T, Caspase-9 J& 28 R IR & 72 19 )5 3
HLAEFAFOUN AR AR e A AE . &R B
TN SRR AN AR ¢ 5T
FE ARG N T4 G, 5 4E caspase-9 HYHTAIE 1L
Uﬁt/l\ﬁi[ 15 A B TE TR caspase-9, HIIE T
W38N caspase-3 AR 2 I, 15 5 J TR 44 i & A=
LRRLARARIAT ) ARSI R BN, B A JE Ok AU
FEFNAE B B 38, SGC-7901 4 caspase-8
caspase-9 mRNA ik & W b /&5 T X R4, LA [a] 1
F AR 1B ZER A T BRI S TR B
# caspase-8 caspase-9 , Ji SIFLT Z IR A2 N LA
AR AT

H WG T2 AETE T LA A0 M v ) B A A i R
%, — AU T caspase YRR 7 PEAI AL T-TE
LI UEOZE BB, W LUK 5T P H 30002 i
SR A B A T A 2 RN 20 B A% 19 13 AR R SRR, 7R
JIed i A A R SR R AN [ 4 A 40, ZEAS [R] B
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caspase-3 ,caspase-9 1757 JH- 5% 20 J 0 12 49 7] B 35 Ak
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FEFRT AR BB 2K Tl H ] Ras/Raf Al PI3K/ Akt
fr BB, U5 S/ 0N BUET 2 PR R 200 1 i A A T A
PEAUMIZET o AR S EG rh e M COX-2 1 37 9
REAT AL B SGC-7901 AR , 5 Y LB H Bk T
LN T AR A5 BUE AL, 30 LA 3 SR 1Y W
U BT R Y WS IR A RRAATE . 4R
IRFER AT FRINHA S SGC-7901 4l & AL A T A1
WA At T (H 55 F W A0 A A T R PL I A
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L bR, FEAR AT S B SGC-7901 4 i
KAMAR T csapase-8 FIFET- 52 A 38 42 U] T FIAK i
F caspase-9 PULRI AR T, IR A A A W4 41
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