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Abstract

AIM: To investigate the antitumor properties of
camptothecins (CPTs) combined with celecoxib, a selec-
tive cylooxygenase-2 (COX-2) inhibitor, in vitro and in vivo,
and the effects of celecoxib on irinotecan (CPT-11)-induced
diarrhea in mice.

METHODS: Four human colon cancer cell lines, HT-29, HCT-
8, HCT-116 and Caco-2 were exposed to the increasing con-
centrations (10%, 10+, 10%,10?, 10%, 1, 10,100 umol/L) of
three topoisomerase | (Topo |) inhibitors, CPT-11, CPT and
topotecan (TPT), and celecoxib (1 and 5 umol/L) as well
as a combination of each Topo | inhibitor. Then MTT as-
say was performed to evaluate the effects of adjunct use
of celecoxib on the chemosensitivity of colon cancer cells
to CPTs. HT-29 cells were divided into control group,
celecoxib treatment group, CPT treatment group and com-
bined CPT with celecoxib treatment group. Flow cytometry
was used to evaluate the apoptotic rates and cell cycle
distribution. The expression of COX-2 and apoptosis-re-
lated proteins (Bcl-2, Caspase-3 and P53) were determined

by immunocytochemical method. HT-29 cell line-xe-
nografts model was established. The nude mice bearing
tumor were divided into five groups, namely control group,
CPT-11 (25 mg/kg per day) treatment group, celecoxib
(60 mg/kg) treatment group and combined celecoxib (30
mg/kg and 60 mg/kg, respectively) with CPT-11 treat-
ment group. The effects of the drugs on tumor growth and
the severity of late diarrhea induced by CPT-11 were
assessed.

RESULTS: Celecoxib significantly decreased the ICs, of
the CPTs in the four colon cancer cell lines in vitro, but the
reduction degrees of ICs, depended on the level of COX-
2 expression. In HT-29 cells, the apoptotic rates were
51.4% in co-treated groups (24.4% in CPT treated groups,
P<0.01), and the proportion in the GO/G1 phase were
49.1% in co-treated group (5.5% in CPT treated groups,
P<0.01). The expression of COX-2 and Bcl-2 were down-
regulated, but the expression of P53 and Caspase-3 were
up-regulated after co-treatment with CPT and celecoxib in
HT-29 cells. In vivo, treatment with celecoxib at 60 mg/kg
in conjunction with CPT-11 (25 mg/kg per day for three
consecutive days) significantly reduced tumor growth by
78.77% (P<0.01 vs control group; P<0.05 vs CPT-11
group), and decreased the score and rate of diar-
rhea induced by CPT-11 (0.33£0.52 vs 2.33%£0.82,
P<0.01; 16.67% vs 83.33%, P<0.05). Besides,
celecoxib at 60 mg/kg improved the body weight of the
mice (17.54 +1.13 g vs 14.56 + 2.16 g, P<0.05).

CONCLUSION: Celecoxib enhances antitumor proper-
ties of CPTs in colon cancer in vitro and in vivo, and this
enhancement may be associated with the apoptosis in-
crease and cell cycle arrest. Additionally, celecoxib re-
duces the severity of diarrhea and body weight loss in-
duced by CPT-11.
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B 19 35T AT A B 5 celecoxib TR A 2569 4k 51
Fo Ak 69 FAF 95 48 B A L), B BRPLE celecoxib &t
CPT—11 5| RBRAMIBHH A

ik AMTT A 45 15 % 20 B8 B AR BR A~ R A celecoxib
& 3 AR EAT A AL SRR B AR e e
A celecoxib 5 EABREEAF 25 5 HT—29 48 fiLtd )
T Vb B Fo 2w BO )8 B1 69 T AL Western Blot 340 2R & 4
B —2(COX—2) VAR B =48 5% & G Bcl—2. Caspase—3,
P53) 89 &k A HT 29 28048 845 # i 42 A LR
celecoxib 5 CPT—11 B4 H R 9K R BAER , 0
I celecoxib 5T CPT—11 5| ALFE 18 B AN T M 4209 v

#ZEB - celecoxib ™ VA B F Ak = A E AR AT A v
FPALE I fE a0 R 09 1Cs 18, JF AR FHRegf2E 5
COX—2 ¥y &R F ke % £ HT—29 @ fe, celecoxib Fo
CPT 8984 Al A T &34 %) 51.4%, @ CPT 4%
A% TR 69 B T B A 24 4%(P<0.01). B B, celecoxib ¥ A%
CPT 4 B 4849 GO/G1 2 4 R 38 A - FEIK S A Ao G2/M
A6 2m fE L) (P<0.01).celecoxib 2 CPT #9 Bk 4~ 5
JA T A TEAR COX—2 #2 Bel—2 89 &35, 38 m Caspase—3
Fo P53 W kA HT—29 MEiR RSB L1 ¥,
celecoxib(60 mg/ke) CPT—11(25 me/ke) 8B4 5
A8 B A K I AR, E A B A 78.77% (5 2T R 4LAR
b P<0.01), 5 CPT—11(25 meg/ke) AR LALA B2 £
F(P<0.05). B & celecoxib(60 me/ke) 7 vAPH B85
CPT—11 3| B IR, BRI ILBF5(0.33 £ 0.52
vs 2.33 £ 0.82, P<0.01), JFEIRILE 695 £ F(16.67%
vs 83.33%, P<0.05): 5% 9, celecoxib(60 meg/ke)# vA B
REMCPT-11 51 R AR ERZE(1754 £ 1.13 g vs
14.56 + 2.16 g, P<0.05).

Z5if: celecoxib TTVAIE IR CPTs #94ksN, W89 FAF 5 7%
Ve, XA R T AL 5 3 e ga A6 B T o 2 i A LA
B # .5 9 celecoxib T VAR %% CPT—11 51 A28 575,
HEE MR CPT—11 542894k & T 4.
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W GHE (COX) R AR A VY I A Qi 1 75 o 1) R ke g
A AFAE BRI - COX-1 1 COX-2. ML AR K (M N TR 9T
xHY, COX-2 MXZHRAEMERA, [HI 51K
AR BTG, I, AR89 25 (non-ste-
roidal anti-inflammatory drugs, NSAIDs) [FJHT /M
TG Mt B AT ORUE T A T IR . —J7 1,

NSAIDs {&3 e 40 B v, M4 B o L 28 &)
— 71T, R W I e 40 (1) 4 P 30T, A e e 40 P PE
TEGO/GL 3. L NSAIDs & —2F W ) H T IHIgE 7
INECE Y/ At a i 7113} g VAL EP S = i1 )7 Nl W =
B MG TBLZ — %, NSAIDs 5 HAh g 24
(RIS Y A L 3 52 BT DG
WA AT AR — 2 Bl Topo T 4 R
2, XKW E Topo 1 44 )5, 74 Topo 1
TEPE, MW DNA (M523, Fa s e,
Hrfptopotecanfllirinotecand® H AR _LT 32 WA
(1) P P = B ST AR, A 3 EE T B SR
e, A W T H B M2 . IX TR E WIS 259
07 A e 2 R [R) B A 7 B AR T B ) 2 RO
LA CPT-11 LGS ™ B TS,  IXAELE R R
CPT-11 A M EE R ) V2 I A Kk IX A )E
AT S Rt COX-2 XIABE I PGE, 1
TXA, (F7 A 219 AT LIRS SR,
B MBS celecoxib BES F 2 MAAAN .
PRI E A A RLL, TR0 celecoxib X
irinotecan (CPT-11) | A2 #R B IEYE M4F .

1 MRFSE

1.1 M ANgilan i & HT-29. Caco-2. HCT-8 Al
HCT-116 1ASTEG 3 A7, B e 5 M BG40 103E W T
Gibico Zyiil. CPT. TPT. CPT-11. MTT HIMlifk A B¢
(propidium iodide, PI)34 Sigma Mf)7/= 5. COX-2
(sc-1746), P53(sc-126), Bcl-2(sc-7382),
Caspase=3(sc-7272) DL actin(sc-1616) )T
Santa Cruz 2yiil.

1.2 7k VIR S 40 L R 7546 100 mL/L FBS Al
100 TU/L T %M 100 mg/L BEG R M E et
K, FET37°C 50 nL/L CO, M55 4-6 wk,
Balb/c#R i A T HT-2948 S AS AR BE AL AN CPT-117]
A NEVE B PN, FT A 54 ST 353 e v [ B kb
Bt o ] B AN B RE N 2 25 Wt 9T T B A B2 1 2 Tl
SR T T

1.2.1 MTTk#ml g e £ % R4 RAF gl o ged T
96 LM, fH4HMIAE37°C, 50 mL/L CO, 53%24 h
W B 4 T AN TR S 25 ) M BTk, Hh CP T
CPT-11. TPT %8 NS, Jr5lA 107, 107,
107, 107%, 107, 1, 10, 100 umol/L;celecoxib
WHANUSE, 1 umol/L A5 umol/L, HNKEW 3
AN AL, BREERSE 96 h, BAT 4 h, FFE L,
LA 100 uL MTT(5 g/L), 4 hJ53F biF, i DMSO
200 pL, 2 EZMEAROCE 570 nm A1450 nm A1)
WK B (Asro, Arso) 15, DA SL R0 B TH S35 25 %)



ITHIEL, &. |88 -2 15/ celecoxib S=MARASET LIRS AR SIRIAT 1987
41 f A KT 1C50. 60 mg/kg, THHES4YZ56 d;C. CPT-114H, CPT-

1.2.2 A X sz AR HT-29 40 s
FHEIEMF, FFAAE37°C, 50 nL/L CO, H55% 24
b VR 5 4 hl o AN TR B 2 IR B 9, o CPT i
40, 80 nmol/L;celecoxib i 1. 5 umol/L. W£E
29 AL U TR PBS YLk, 4°C ZRERIE 12 h, &
DR CEE, M 10 g/L RNA BV 200 uL, 37°C
Ky 15 min, BIAPI, EjC41Mi{¢ (Becton &
Dickinson, Mountain View, CA, USA)®ri T
T 55 345 41 B Ja) B BT o Ty Lt

1.2.3 Western blot #3848 % &G £ ik P55 Ak T ZH 21
B 1 mL % 0.1 mmol/L PMSF 40 HZE#¥ (10 mmol/L
Tris, pH7.6, 150 mmol/L NaCl, 5 mmol/L EDTA,
pH 8.0, 10 mL/L Triton X-100, 1 mmol/L DTT),
UK EZ4% 30 min, .0 (15 000 g X 10 min, 4°C),
ZBRAMEE R, AR Y E SR, B
FEMHTE 100 g/L f) SDS— 2 IR 4 B e it iz o ri 3k
W E AL B DR AT A R b, 2 PP, it
e, 4CIE IR, MERERREEAS LT 1e6 PiiA =R
¥ 2 h, NBT/BCIP &(%, GelPro3.1 WifgR/r#rik
R Bl .

1.2.4 R R A AL B A A MK ] AP 5 £ K B CPT-115]
AL G JE B AL A ] celecoxib AT PE 1B 4 Beh METE 4-6 J
¢ BALB/C BRI, T-75 AR B VE N HT-29 N 45 s 4 i
1 X107/ 0L, MMEKSR L cm X1 cm X 1 cm AGHT,
TErAAF FECT s, Pl om X 1 mm X 1 mm J8
Pe, HESWEEMBERR T AT, TENE T
IR, HeFh 48 hJR BN R, B4R 6 00 AL XA,
W K 75K By celecoxib 4, celecoxib &K

114K 25 mg/kg, HRMFHT d JFARLE, 1ELE3 d,
BR—IK; D, celecoxib 5CPT-11 BRGHZG 14,
celecoxib MFIE AN 30 mg/kg, Zy25771E N5 B 4
M, CPT-11 MR EL 25N S CH—5GE.
celecoxib 5 CPT-11BESHZE I 4H, H W celecoxib
M 60 mg/kg, #y#J5i%45 BAMIE, CPT-11
(P& M2 25771 B 5 CAA M TH]. 3R % 4 B s S
PO AR, il ik, 5 wk JR A RS
5, BUT MR 2R E H oF S B I 2R O TR s
CPT-11 5[ MNBTE LA N celecoxib X EVEM/EH, L
IR IR AR R A AR IRY T CPT-11 )5 M N AT 0L, B K
—W, HE10 d, R UUTARAEFT Y0 4y, KRAT
EHEBWA; 19, BEEE, KM WK,
205, TEIEE, ANMEEEHEARNIFERFERLN
NLJEF AT 3 4y, BEIRYE, AKFEEH A B
FA DEIIEVE TRy, 2 r N3 BB R AR, 4K
K S IRA R TS T AR

it 24038 VA SPSS10. 0 SE ikt g it, 45
WPV A5 AEZE (meantSD) Foow, BRIETE K AR
KA KR, HARTEAREIRH BRI ER T 2904

2 BR

2.1 CPT, TPT. CPT-11 5 celecoxib F&4&- s JA xF
S e Ae & A K Hea B 1 EoR 40 NG5 W 40
ff) COX-2 FRIENFOL, HH Caco-2. HT-29 FIHCT-8
YIRS F] COX-2 Ik, 1if HCT-116 JAAT Rl 2|
COX-2(M 3L, R LI A =M MR 2540) 5 A [l 1
(1) celecoxib BeE IR0 UMK N &5 ded 4 B 2 2K 1)

&1 celecoxib 5 CPT-11, CPT. TPT BXENAN AGIHEMARALSEZEURIENSZIAMN = 3)

CPT-11 CPT TPT

MDA

ICsoftmol/L) RR' ICso(nmal/L) RR ICso(nmol/L) RR
HT-29 712 +3.15 1.00 64.60 + 30.92 1.00 87.93 + 13.33 1.00
HT-29/Cele 12 3.77 + 1.94 1.89 37.00 + 20.61 175 19.23 + 6.97 4.57
HT-29/Cele 6 021 + 0.06 34.03 1.89 + 0.57 34.24 2.38 + 1.81 37.00
HCT-8 53.43 = 37.10 1.00 542.67 + 348.50 1.00 512.33 + 162.53 1.00
HCT-8/Cele 1 68.00 + 32.82 0.79 47.60 + 40.20 11.40 163.00 + 36.04 3.14
HCT-8/Cele 5 1.04 + 0.19 51.60 7.16 + 10.69 75.83 7.75 + 5.85 66.11
HCT-116 66.57 + 23.78 1.00 368.67 + 203.82 1.00 59.70 + 35.20 1.00
HCT-116/Cele 1 25.93 + 12.87 2.57 216.67 + 87.56 1.66 27.30 + 4.48 2.19
HCT-116/Cele 5 8.98 + 5.12 7.41 38.57 + 16.68 9.30 16.07 + 3.84 3.96
Caco-2 16.00 + 637 1.00 337.00 + 199.97 1.00 642.00 + 75.97 1.00
Caco-2/Cele 1 8.22 + 6.71 1.95 233.00 + 19.00 1.44 56.83 + 51.25 11.30
Caco-2/Cele 5 1.06 + 0.31 16.24 44.07 + 14.16 7.65 6.88 + 3.07 93.35

'RR: 18N BRISE, BEERRASHERIANI celecoxib 48 ICso BILL{E.*Cele 1. Cele 5, celecoxib BVZSRE DI 1 Mmol/L F] 5 mol/L.
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M. G5B IR, celecoxib mT LA R B I BRAR A2
5410 1C.0, T FLIS R BRI IO SE 55 COX-2 FIA A5 K.

COX-2 mm— — —

Caco-2 HCT-116 HCT-8 HT-29

1 DOfh A SRR AR COX-2 /K.

2.2 celecoxib *f CPT #5898 ey %a B 2 Jinh
HT-29 5 celecoxib 1/ 8 CPT i & 48 h ozl
1 B ARSI A B 0 T ) 45 2R celecox bl S A P
(R4 CPT 5 3 (M 48 Mo v T2 L 2 (X0. 01).

60 OCtrl
50+ b [CPT(40 nmol/L)

40 B CPT(80 nmol/L)
30+

20
10
o—

I L3(%)

0 1 5
Celecoxib g fir(nmol/L)

B2 celecoxib 5 CPT BX&HFIZ4 48 h X HT-29 A AT HIS2IM(» = 3).
P<0.01 VS CPT(40 nmol/L)4E, ¢P<0.01 VS CPT{80 nmol/L}.

2.3 WL A S celecoxib T LI HE I HT-29 40
ML GO/GL SAMI A LA, 15 CPT JULKs 40 B iy - S 3.
celecoxib 5 CPT k& M A A, GO/GL HIHL CPT AL B4R
HH 2 3800, S JTAN G2 /M BT 2 5 i (X0, 01) (3R 2).
2.4 IR A MM A K IE " celecoxibfCPT-113Y
T I HT-29 e ALK (B 3) , IO
FH T DL 25 4 e o6 2 (<0 01), 5 CPT-11 41
ALE, T8 B Al i 25 PR (<0, 05) .

2.5 celecoxib 3 CPT—11 51 AL 69 JL 8 BAK E 09§
Bl 4 fraw, CPT-11 ] LA/ B =A™ 2 1)
HIEYS.

ACI
1A
TWHEETCL 255 2 d B, MG

LA 6 dikBEe, 7055 8-10 d BWiTKHE. celecoxib
A 1200; ~Ctrl
1000 - - CPT-11 (25 mg/kg)
g 800 -= Cele (60 mg/kg)
§ 600 - — CPT-11+Cele(30 mg/kg)
= 400T —— CPT-11+Cele(60 mg/kg)
200
06 10 1317 20 25 28 32

a1 (d)

3 celecoxib 5 CPT-11 XGRS HT-29 IR ERASEENMIHRIER (N = 6). A: IR,

TR 2 PR CPT-11 SLEMIEE MR A, JERRIH
NEYSVEIY, TRl B0/ BRAKER (3R 3) .

K2 CPT # celecoxib BXS 74 48 h XY HT-29 /AR EEIEVSZ0R(n = 3)

A7l G0-G1(%) S(%) G2-M(%)
IR 58.9 + 2.8 32.7 £ 1.1 103 + 0.6
celecoxib 1' 68.2 + 3.9 264 + 2.5 89 £ 0.4
celecoxib b 845 + 3.2 11.7 £ 3.1 35 +05b
CPT(30nmol/L) 223+ 15 59.9 + 35 16.2 £ 1.8
CPT/Cele 1 467 +2.2° 483+ 27° 9.0 1.1
CPT/Cele B 477 23" 444229 7917
CPT(60nmol/L) 55 + 0.9 81.9 + 4.4 176 + 1.9
CPT 60/cele 1 467 + 3.4° 440+ 16" 105 + 1.6°
CPT 60/cele 5 52.1 + 28" 433 x24° 76+ 1.2

'Cele 1R Cele 5, celecoxib ZREN 1 Umol/LA] 5 Umol/L."P<0.01 vs
CPT(30 nmol/L); *P<0.01 vs CPT(60 nmol/L}.

&3 celecoxib X CPT-11ESHMSBHVRZIAN = 6)

ARl BESD BESREER% fREo

IR 0 0(0/6) 18.42 + 1.86
CPT-11 2.33 + 0.82° 83.33(5/8° 14.56 + 2.16°
CPT-11/Cele 30" 0.50 + 0.565"  33.33(2/6) 16.28 + 1.06
CPT-11/Cele 60 0.33 £ 0.52° 16.67(1/6)° 17.54 = 1.13°

'Cele 30 ] Cele 60, celecoxib BUEZAFIEDHA 30 ma/ka K60 ma/ka.
2P<0.05, "P<0.01 vsWIRLH; °P<0.05, ‘P<0.01 vs CPT-11.

3.51
3.0
2.51
2.0
1.5+
1.0+

0.5 \LI
0 [ N [ I |

1 2345 67 89 10
a1 (d)

WS4

4 CPT-1ESIREGEES(n = 6).

B
1.6 O Ctrl
L4 ECPT-11 (25 mg/kg)
;\c; 1.2 T [ Cele (60 mg/kg)
;t\ 1.0 m CPT-11+Cele
£ 0.8 b (30 mg/kg)
0.6 T CPT-11+Cele
b,c (60 mg/kg)
0.2
0

B: . 1 1<0.05, *P<0.01 volbfIEA1;P<0.05 vs CPT-11 41
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Ctrl CPT Cele CPT+Cele

M e 1 (%)

0 —l———l
Crl CPT Cele CPT 80 nmol/L
80 nmol/L 5 umol/L Cele 5 umol/L

5 HT-29 EZY40ME 72 h [ COX-2 Fk. A: Western blot 508755
s B SR

2.6 3T A% B G He celecoxib T LR 2 FRK
COX-2 L (B 5) . celecoxib A1 CPT B4/ A Y
HIBel-2 (B 6A-B) MLk, [l T DL 25 38 i
Caspase—-3 (B 6C-D) 1 P53 (| 6E-F) K] F1A.

3 11E

KEH TR NSAIDs KAWL MPtbmimte, 7T
SRR, R AR S s B R R BT
Jil %0, NSAIDs MfI4E I KAt COXs— b DM RS
SO s SO SR s = I 51 S NP S L | e
COX-1 M1 COX-2. COX-1 J& 5 M ! (consititutive) liF,

L2 MR L R RIE, HAEL= IS5 YR 40
Ju 25 4 1 sE 450  COX-2 B 7! (inducible) K, IF
ARSI AR D IRIA 765 P 385 PR 22 A B BT T Ak
T LA AR ISR AR, IR M R H o
R, COX-2 25 EA. RETTRSLN
B G R T 385 0 e (0 A2 1 0] A9 1)1
AEINLAR T I INRE ; 25 B0aP i = 4. i
TERA T IURAE COX-2 MM PN HIF T LA DALy T
AP T R AT T COX-2 3 R M HI
celecoxib SAMMITE R T 259 5 M Bk AL HLAT A P 6)
ZEN I R, 25 R celecoxib ] L 248 i Iy
RS e 40 B Zo0) CPTs (AL AR, e 1C,, 394
ANRIFREEI R B X BRI AR B T BB COX-2 M3k
B, AT COX-2 AN i FIE M HT-29, HCT-8 HI
Caco—2 4L, HARURPERL S, % T COX-2 AFKIAM)
HCT-116 40H, 3 IC5 M F BRI AR, HE— 2D
JLER, FIRCEURPEIE AT RES celecoxib 3
AT 259035 T I A Hu i 1B . —J71hl, celecoxib
FRAMCH MG b CPT % A M T L2 S —T7
M, celecoxib /i CPT AL ZH 20 e GO/G1 HA40 M L.l &
EWN, S B G2/M HAANH Y By

0 B YR TR 0 L 40 B B R T I TR AR T 4
Mo AR, P53 Bel-2. c-Myc S804 i 1=
(B EE I R T, Be1-288 (B K B AEER MR A 3 () 0
ToREAE RS | RBEMAE R, P T E
(Bcl-2. Bel-x1. Bel-w %) FYEIHT-E A (Bad.
Bak. Bax 25) i K™ AL T B Ak b S BTIN T A

A B 120 c
100~
BCl-2--  — — ;\3 80 Caspase-3-- — q
§ 60 B-actin
B-actin D 40
Z 5ok Ctrl CPT  Cele CPT+Cele
Ctrl CPT Cele CPT+Cele = ‘
0 Ctl  CPT  Cele CPT 80 nmol/L
80 nmol/L 5 umol/L Cele 5 pumol/L
D
E F
600[
—~~ 5007
2 | 600
L’_( 400 ;\g 500
:; 3001 P53 e e - 3400
% N % 300
z 200 32200
= 100 B-aCtin « e——— —
= 100 ’7
0 ‘ Ctrl CPT Cele CPT+Cele 0
Crl  CPT Cele  CPT 80 nmol/L Ctrl  CPT Cele CPT 80 nmol/L

80 nmol/L 5 umol/L Cele 5 pumol/L

80 5 umol/L Cele 5 umol/L

Eo6 HT-29 ZEZANE 48 h EETAEXZBANTEL. A. C. ENFIUBcl-2. Caspase—3. P53 &1 Western blot SMTEENL: B, D, F 44

B R A BB AL
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P 9 A 5 40 g A8 BRI A 9T 2 TR s P 4  BEWK
JE)M‘H%[M. ATHGELER %, celecoxib 5 CPT B W 1 Arber N, Han EK, Sgambato A, Piazza GA, Delohery TM,

FHH R PRI Be1-2 %A, R340 Caspase-3 [MFRIA,
Fcelecox b hIEh Wydes 4B Z 6 CPT s ()4 2 15Uk
PETTREM AT PR Be 1 -2 Rk, {CULAm B 1= 5.

p53 A& PP HE PR, At 1 0F A Bl U T
LR — R AR PTE TR ), R )
RN — RS T, PR3 G T B 2 7 2
— AR R T 5T AR MR 2 TIX MR e
FlGhAy, W T UV AR MZRIL. 2Tk,
P53 1 LB 1 IX A 77 2UI45 Bel-2 SOk it ik, L
P HARDINL G H AT AR e A b i, (H i 2 A R BE
W T E A SN T E A Z e, BN TE A
MERRAETR I, Caspasedfifl, JA B ML T, Fltp53
FIA BT LASE M A0 T 29905 3 (A0 O T Mbah,
0240 W W B0 DNA 24 1 1S 1R 40 P & SRR A e, P53
Fe—AN K R R T2 Choi S Heo et alP 1)
WITRE M, COX-2 & p53 T ilFMMIELR, HEIEZp53
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