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Screening of Anticancer Potential of Celecoxib and its Derivatives

Jeong-Ran Park, Jin-Hyoung Kang', Hyo-Jeong Kuh', Ji Young Noh’, Hyung-Chul Ryu’, Sang-Wook Parl,
Dong-Hyun Ko?, 1l Hwan Cho’, Joo Y. Lee®, Daniel H. Hwang3 and In-Kyung Kim

Catholic Res Inst of Med Sci, "Catholic Cancer Center, The Catholic Univ of Korea, Seoul

2Inst of Sci & Tech, CJ Corp.,

Ichon, South Korea

3Dept of Nutrition, Univ of California, Davis, and Western Human Nutrition Res Ctr, ARS-USDA, Davis, CA, USA
(Redeived March 4, 2003 - Revised April 7, 2003 - Accepted June 10, 2003)

ABSTRACT-Selective COX (cyclooxygenase)-2 inhibitors including celecoxib have been shown to induce apoptosis and
cell cycle changes in various tumor cells. New inhibitors are recently being developed as chemomodulating agents. We eval-
uated celecoxib and screened 150 synthetic compounds for anti-proliferative activities in vitro. Effects of celecoxib on COX
activity, cell growth, cell cycle distribution, and apoptosis induction were determined in A549 COX-2 overexpressing human
non-small cell lung cancer (NSCLC) cells. The COX inhibition of celecoxib increased with concentration up to 82% at 1 uM
after 24 hr exposure. Forty uM and 50 UM of celecoxib induced G arrest, and TUNEL-positive apoptotic cells, respectively.
Among 150 compounds, several compounds were selected for having greater COX-2 inhibitory activity and higher selec-
tivity than celecoxib with growth inhibitory activity. Celecoxib showed concentration-dependent COX inhibitory activity,
and ability to induce cell cycle arrest and apoptosis in human NSCLC cells in virro. Among synthetic analogues screened,
several compounds showed promising in vitro activity as COX-2 inhibitory anticancer agents, which warrant further eval-

vation in vitro and in vivo.

Key words—Celecoxib, COX-2 inhibitors, Anti-proliferative activity, Cell cycle arrest, Apoptosis
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A V1AM EHAYG AEFQ A5499F A thAt AEF
2l HT-29= 3= M EFL3 (Korean Cell Line Bank,
Seoul, Korea)ol|A] £ kTl A5499} HT29 Al¥E Zkzt
10% FBS (GIBCO BRL, USA), penicillin (100 unit/mi),
streptomycin (100 ug/m)°] ¥+ DMEM (GIBCO BRL,
USA)# RPMI 1640 (GIBCO BRL, USA)CE At ui
3Tk WMFdE 5% CO% 95% &717F FEFHAL
36.5°CH] 2%9 95%¢ Fx7t RAHES 3tk AR
ZAEY COX-2 &4 AdNEE 2337 Ay,
COX-13 COX-28 BF UdsiK g oA uiget AEs
HCT-116°] COX-1, COX-2 ¢cDNA Z}Z+& transfectiondt
subcell lines(HCT-116 vector, HCT-116 COX-1 flag, HCT-
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116 COX-2 flagye AH&-3FTt. ©]E HCT-116 subcell line
© (418 (800 pg/ml) (GIBCO BRL, USA), penicillin

(100 unit/ml), streptomycin (100 pg/ml), NaHCO; (2.2 g/L)
2 10% FBSE X &38h= McCoy's 5A ¥|A] (Sigma Che-
mical Co., USA)Z Althul%F siict. A=A COX-2 A3l
AQ) celecoxibet FH. €% FFPESL CFH Fed
(Inst of Sci & Tech, CJ Corp., Ichon, Korea)ollx] $d=
o] AFHNLB, DMSOd &3)sle] ARSI

COoX #iMx &%

A549 AEAA COX-2 B4 A3fle] T=ol&Ae Bkl
A o2 = celecoxibE® F7HgH - 5uM arachidonic
acid (Cayman Chem. Co., USAYE A2l3le 24 hr &< o)
ke 2714 PGE, A% A3kE 43t &4 =
ANEY COX-1 € Cox-2 €4 Asle zZtz HCT116
COX-1 flag @ COX-2 flag MIEFo)A PGE, A4 A&7
T2 2439 HCT-116 COX-1 flag (7,000 cells/well),
COX-2 flag (1,000 cells/welly2 96 well plate]*] 24 hr uj
¥ %, 2z 1uM= 0.1 uM FE TEE AISIAL, 1hr ¥
ol 5uM arachidonic acid® 73t 24 hr Bk viF3ISATt.
Hlgel s QAlEEEla B4 w7k 20°C WELd 2ag
3., PGE, EIA kit (Cayman Chem. USA)E £43}%]t}.

Mzsd 83

96 well plate] Z+z+ 2,0007H, 500070 A549 Ex=
HT29 AXE BFslo] 24hr vl F, s I8 52
Agsd 72hr ANE 3T EE A@ 2714 DMSO
FToE AlEY AR IS HXA B 02%E LA
$A)A17]2, sulforhodamin B (SRB, Sigma Chemical Co.,
USA) assayE A3t MEEALS E3t. 7HeFs] 7]
&3l FEXE] ¥ 10% trichloroacetic acid 100 WE ©l
43l 4°CoAlM 1hr T3 04% SRB &< 702
10min B¢ G243 &, 1% glacial acetic acidZ A3 3}
AZAZ] F 10mM Tris-HCL (pH 7.5) 200 wiol] £-3)A1A
540 nmellM FFEE A3 AEEA L PGE, B4
A& == Emax 2 (Eq. 1) ©]8319 IG5 54 TAerlE
g A3

100 — __[Do™ r
% Cell Viability = (100 R)x(l K:;‘+[D]“’) +R(Eq. 1)
714 [Dfe FEsE, Kie 8T 50%2] 24

Hsle B FE, (e ICsx), mS Hill-type coefficient, 2
R& residual unaffected fraction (the resistant fraction) ©]t}.
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100 mm 98 AEE Halol 1x10°709) AZE 24 hr
Aujeksl 3. okEol] 72 hr 7HK] =EAFIHA] A EFY) B
o] W32 SAsKAT sd Azl AEZES -8 50%
methanol/PBS SmiZ 178¢H § EAA7EA] —20°C WE5IL

o Basiict. B4 3 5x1090¢] AEZEL 37°C, 1ml
boiled RNase A (1 mg/ml) €4 30 mingt BFS-A|7]

HL2oA 2ml ethidium bromide (50 pg/m)=Z DNAZS &
e T {AHEEA7] (FACScanTM, Becton & Dickinson
Immunocytometry Systems, San Jose, CA)2} Modifit®
(Verity, Topsham, ME, USA)S ©]&3ld £A1813it).

MIZXoIA LY

100mm 9& Az Hrlol 5x107] MEE ujdsld
429 =& AR & S A7) AEES FF8I%T Al
FAFEE TUNEL assay (APO-Direct™ Kit, Pharmingen
Co, CA, USA)E o]&3led 2331 om, sAldM Agd
T2EEY wt gt FExE ¥ £h9 AEE
1% (w/v) paraformaldehyde 5m/el #7138} 15 min &<t
8T T, 4°C2) 70% ethanolol] o} EAA|7EA] —20°Ce)
BASIAT ¥4 FY 70% ethanole A 3 50w &
MRS #H7kete] 37°ColM 1hr B¢ BRAIATE 2 &
1.0m! 5N 02 AHE)}3, PI/RNase AZ 30 min S9F t}
Al BEGAIA R EEN7 2 B4 s

HIOlE &4

FASRTEEY COX-1 2 COX-2 ¢ GRAF=E ke
3 2ol ALFEIATE. % inhibitione (Eq. 2)3% (Eq. 3)& ©
&3}

[PGEz con] — [PGEZ.druz]
[PGE2,con]

% inhibition:( )xlOO (Eq. 2)

o . % inhibition of a test drug
IR (Inh -
(Imhibition Ratio) = “o= 1 H i =oF celecoxid

(Eq. 3)

[PGEy o} FES ABIEA] & U2 AZE9) PGE,
FEOIL [PGEyungle FEXEE HES PGE, HEo|t}.
2 celecoxib®] % inhibitione 7|02 &R x|
SS9 ASAHAE inhibition ratio (IR)E HB|F3}ST}.
COX-13% COX-2¢] IRE H|w3ld COX-29 thst HeEAe
selectivity ratio (SR)Z 37} THEq. 4).

SR (Selectivity Ratio) = ilém_z

cox—1

(Eq. 4)

IReox = COX-291 thgh IR #ol3L, IR COX-19]]
gk IRGCE (Eq. 304 izl oo}, SR| ghel 1.0
Bt} H¥ celecoxibrth COX-200 thgh Melxdo] =3 |
Bt} 2o Meirdo] Yl A8 ou)git)
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Celecoxib®| PGE, XM}

COX-22 #Fddsts HY AMEF A54900A4 ez
COX-2 AAS] celecoxib®] PGE, A oA &7e] Ere
E4& A B gktFigure 1). Celecoxibd HEE FH I
10 uM7HA] TRl 24 hr B3 AE]sted PGE, oA &
& TS 45, Fx 93 PGE, AA4ANE B9t 3
] PGE, 448 1 uMelA 82%7kX] =E3lom o]F
10uM7H] FEE F7BIE A= | uM ZJol7t &
=] ATt

Celecoxib2| MZEESMNE3}

COX-2E FUAse= AS49 Z HT-29904 celecoxib]
A EZ2 AAEAE GorEUTHFigure 2). °JE AZoA
celecoxib® 72 hr &< AT A 10uM ©)de] Fxo
A felg AEEAE BFY F UAT T AEFA
celecoxib®] MEEA I FABIGLT, o)]E9 IC=
A549¢} HT-2991M zHz} 23.2+4.56 uM, 29.3+3.44 uM ©]
Atk e A"EEd COoX-2 AA valdecoxibe] ICse
A5499} HT-2991A4 Z+zt 63.9+ 1.26 uMs} 41.3£0.01 uMS

100 4

% inhibition

0 0.1 1 10

Celecoxib (uM)

Figure 1-Inhibition of COX activity induced by celecoxib in A549
cells. COX inhibition was determined as reduced production of PGE,
after exposure to various concentrations of celecoxib up to 10 uM for
24 hr. Data were expressed in meantSD of three independent exper-
iments.
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Figure 2—Cytotoxicity induced by celecoxib. A549(@) and HT-29
(O) cells were exposed to celecoxib for 72hr. ICs, was determined
from each dose-response curve using Eqax model(Eg. 1). Data were
expressed in meantSD of three independent experiments.

100

2 ##EEo] (data not shown) ©] F MEZFA celeco-
xib7} valdecoxib®E U} #-2]51A & AEEAHL 7IXE A
22 AFEHITHP<0.05).

Celecoxib2| MZFE7| NS}

A549 M ENA celecoxib 40uME 72l P25k AX
F7] BXHIE olugit). ofEAE A A99] AEF7)
BEE G 46.7£0.90%, S= 373+ 1.51%, G/MS 15.9
+0.61%°12A T celecoxib 40uME 72hr A A% G,
°] 184% F7ISIAT S71E 10.7% 743 DhFigure.
3A). HT29 MEE 40 uM celecoxibell =2A)7) 73504
E GO 3= 156%7F Z7E92H 165% SF7] 7
2F Ho A549904 9} AR 23S JeRch 23y
20 uM9] celecoxibe F M EA 2F §o3t WalE gk
3] it

MZEX[IA &}

A54991 4] celecoxib 20 uM AFA] 72hr 744 M EAIA
Ab fF=7F SFER] 9k9ka(data not shown), 50 uM )
Al 24hr o]& Fap Zvb5t] T2heollA 13.1%9] X
Abdo] ##=| ) tHFigure 3B).

g /=X A3z

HCT 116 fre Al2Frt $F=A52) coxX Al gz
S AEEA 23] HEIA ARE AAs] U8 o]
A ZFX celecoxib®] PGE, A &we} MZEAS
7¥8tAth(Table D). ©] AEESA celecoxibe] COX A
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Figure 3—Representative data of cell cycle arrest (A) and apoptosis
cells (B) induced by celecoxib in A549 cells. (A) Cells were exposed
to 40 uM of celecoxib for 72 hr. Filled area and gray line represents
the control and treated cell population, respectively. (B) Cells were
exposed to 50 uM of celecoxib for 72 hr and analyzed using flow cy-
tometry with TUNEL/PI staining for simultaneous determination of
apoptotic fraction and DNA content. Population above the line repre-
sents the apoptotic fraction (13.1%), respectively.

Table 1-Cytotoxicity and COX Inhibition Induced by Celecoxib
in COX-1, COX-2 cDNA Transfected HCT-116 Cell Lines

Cell lines *ICsocox (UM) TCs (M)
HCT-116 Vector - 7.26+1.13
HCT-116 COX-1 flag 0.485 6.4210.45
HCT-116 COX-2 flag  0.039+0.012 6.91+0.02

*ICs0, cox of PGE; inhibition was determined following drug treatment
for 24 hr.

¥ICsp of eytotoxicity induced by celecoxib was determined following
drug treatment for 72 hr.

AL ICsp2 HCT116 COX-1 flag @ HCT116 COX-2
flagell Al Zkz} 0.485 uM+ 0.039 pME Wepdc), waba] §
AREAEY COX 84 A= Do Al FoA
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Table II-inhibitory Activity on COX and Cytotoxicity of Some Selected Compounds. The Degree of COX-1, COX-2 Inhibition and

COX-2 Selectivity are Expressed Using IRcox.1, IRcox.2 and SR, Respectively, and Cytotoxicity Using % Growth Inhibition at
Predetermined Concentrations

PGE, inhibition SCytotoxicity (%)
Compd*
TRoox2 TRepx 1 'SR A549 HT-29
Compd 1 0.77 0.59 131 48 38
Compd 2 1.57 0.94 1.67 54 62
Compd 9 126 0.96 1.31 46 39
Compd 89 1.05 0.97 1.08 - -
Compd 97 1.00 0.35 2.84 - -
Compd 99 1.26 0.87 1.44 - -
Compd 100 1.05 0.41 2.56 - -
Compd 101 1.04 0.93 1.12 - -
Compd 102 1.13 1.04 1.08 35 26
Compd 113 0.95 0.04 23.63 24 22
Compd 117 0.76 0.24 3.17 21 18
Compd 130 0.99 0.77 128 79 50
Compd 134 0.94 0.39 2.40 - -
Compd 135 1.08 0.54 1.99 63 52
Compd 136 0.84 0.20 4.18 70 39

"R cox-2, TRcox.1 are inhibition ratio for COX-2 and COX-1, calculated as a ratio of % inhibition of COX-2 or COX-1 activity induced by each
compound compared to that of celecoxib. The COX-2 and COX-1 activity was measured as PGE, production in HCT-116 COX-2 flag and COX-1
ﬂag cell tines at 0.1 uM and 1.0 uM of the compound respectively (Eq. 3).

SR Selectivity ratio of COX inhibition, calculated as a ratio of TRgy.2 10 IR .1 (EQ. 4).

Cytot0x1c1ty was determined as % growth inhibition in cells exposed to 30 UM of each compound compared to the control.

*[UPAC names for compounds are 1: 6-(5-p-Tolyl-3-trifluoromethyl-pyrazol-1-yl)-pyridine-3-sulfonic acid amide; 2: 6-(5-(4-Chloro-phenyl)-3-
trifluoromethyl-pyrazol-1-y1)-pyridine-3-sulfonic acid amide; 9: 6-(5-(4-Methoxy-phenyl)-3-trifluoromethyl-pyrazol-1-yl)-pytidine-3-sulfonic acid
amide; 89: 4-(4-Bromo-phenyl)-5-(4-methanesulfonyl-phenyl)-[1,2]dithiole-3-thione; 97: 5-(4-Methanesulfonyl-phenyl)-4-p-tolyl-[1,2]dithiole-3-
thione; 99: 5-(4-Methanesulfonyl-phenyl)-4-(4-methoxy-phenyl)-{ 1,2]dithiole-3-thione; 100: 5-(4-Methanesulfonyl-phenyl)-4-(2-trifluoromethyl-
phenyl)-[1,2]dithiole-3-thione; 101: 4-(4-Chloro-phenyl)-5-(4-methanesulfonyl-phenyl)-[1,2]dithiole-3-thione; 102: 4-(3,4-Dichloro-phenyl)-5-(4-
methanesulfonyl-phenyl)-[1,2]dithiole-3-thione; 113: 4-(4-Ethoxy-phenyl)-5-(4-methanesulfonyl-phenyl)-[ 1,2]dithiole-3-thione; 117: 5-(4-Methane-
sulfonyl-phenyl)-4-(2-nitro-phenyl)-[1,2]dithiole-3-thione; 130: 4-(2,4-Dichloro-phenyl)-5-(4-methanesulfonyl-phenyl)-{1,2]dithiole-3-thione; 134:
4~(2-Fluoro-phenyl)-5-(4-methanesulfonyl-phenyl)-[ 1,2]dithiole-3-thione; 135: 4-(2,4-Difluoro-phenyl)-5-(4-methanesulfonyl-phenyl)-[1,2]dithiole-
3-thione; 136: 4-(3,4-Difluoro-phenyl)-5-(4-methanesutfonyl-phenyt)-[ 1,2]dithiole-3-thione.

0.1uM F5 1uME 24hr A2 & A3t Celecoxib  Iable II-Activity Profile of Four Selected Compounds

o o8 fFEHe M¥EE4S HCT-116 vector A1 ¥, HCT- COX:-2 inhibition Cytotoxicity
TRat ;
116 COX-1 flag, % HCT-116 COX-2 flaghFN 642 O*éigfgﬂ(\)& Ra“;’(‘)’(fICSO 213(31505 55‘1\?6
Alolel ©AlEH o D R elecoxil 04830, . 1514
726 ; Iﬁ ’ ]ivjj ICyp2 HiERle} COX 2L j%’ < Compd 130 0.052+0.021 0.92 9.4245.05
3T [o} =
MESEEE S BolA etk Wt BAREAE compa 135 0.03020.001 1.60 18.38+4.34
o AX54E COX-25 HBHSH= ASIONZE HI29 A Compd 136 0.058+0.030  0.83 26.0745.40

FoX Z4g3ck *]Cyp is the concentration of each compound that inhibits 50% of PGE,

SIEEES] COX-2 4 inhibition ratio (IR)7} 0.7
old d W FeolFelz ZAASA, COX-1 B4 A&
e} |3t selectivity ratio (SR)>1.0 € ] -f-<l3k 33}
EZ E5519th Table I= 150719) S EAIE 5 F4&
157] 3}gHE-2] PGE, A4 oA d53 MESA 3= 1
bl Aoltk 3ghe 1139 Ryl 0.042 v e ke
ey & COX-2 AHA SRS Bk 38HE 97
100, 117, 134, 136S 2.0<SR<5.00|032, 1 &+2] 3EE

production compared to no treatment condition. Determined in HCT-
116 COX-2 flag cells after 24 hr exposure.

"Ratio of ICs is the relative ratio of ICsy of each compound to that of
celecoxib. Calculated as ICsqcerecoxit/ICs0compound» NENCE, numbers over
1.0 indicate greater activity of the test compound.

*ICsy is the concentration of compound that kills 50% of cells compared
to the control after 72 hr of continuous exposure. Determined in A549
cells.

% celecoxibe} EA}sE A€

wol SFFEES) AT

*é (SR=1.0% Hth 30uM
aAE RIS SRt |
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2, 9, 130, 135, 136°] 50% ©)ie] ATE=AS vehlo]
st Aoz BRI 23y 3EE 1, 2, 9= 99
o] Frit NFEF S B o|F AFdME wiA=E AT
(data not shown). mWetr FHF HA=E 3HEE 130, 135,
1369] PGE, A3l ICs; 55 MEEA ICsS 78k 2
AIE Table Ml A2l skt

o &

e el COX-29] LHL A AXEHRT TRt

ZA] &Aoot A=l of3) 1 wEo] FEE+= proinflam-
matory imiediate-early response gene(@3 AGA SA)-%
7] W $A7PolH prostaglandins AL E3) AEAF
(apoptotic signaling) %= %-2](survival signaling)l] <3k
th) COX-2¢] 71 AL ool A o
g ZAREES AFHA A3 SAHS s AL AA=
AL o|F A7 T g IR dHAEE A
o7 Bt A Xk yieh AFEE] U
FollAl COX-2¢] #&21 FEd- ulgdde] /A4
o 8% 94¥& = APCY Ras 7849} ##Ho) Q)
o] B3¢ u} IrhY g FH AFelM AlZU DNAZH
2w wild-type p53-2i7] Ras/Raf/ERK cascadecl] 2]
HHE COX-27F p53-uli7l M EAAAN] Zatdoz 2t
glo] #HATY 9, COX-2 AjAISo] thELL ]
g o] EY] AE FdoME A2 S48 Aslsi
| EAAAE FEdithe d7d550] $xgol uel ol
COX-2 AsAES AR ¥ oha} FUAZ U3}
TEE0] EASET vt B A7e coX-2 Ash ¢
AREAES 23l AR sl g 8
EEE s st 4 dEE coxX-2 AsiAl=
AP EAE 7= celecoxib?] COX-2 A5 MES
A, AEF7] A3l € ADAF FEZ HIBEL celecoxibE
78] frEAES 48 v Hrkekih
B A AEA CcOX-2 ANAL celecoxib’t A549
A Zod A COX-2 84& Az T (>0.1uM 24 hr =
= Aot AEFAE Al S5 (55.0uM 24 hr =F
Al Zll & Zol7b BEHNT NEFH L JAe T
HHoM e G-S F71 Ao Al 2ZAIAL frt B2
HAY. FEAEY B4E Brielr] s AFES HCT116
Fell AZEFENME COX-29 HAFE o)} ojol] Wl
PGE, & z}olo|x. B8} celecoxibol] €3l A ZZA19)
A ICso o= =el7F YSicHTable I). Grosch 5& thAer
Ao Z2 A 98l eFEHE FE (50-100 uM)7H

A O

X

T
o

)

i
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COX-2 &4 AAF%E (0.87-6.7uM) Rr} L 1108 7}
A =vky B EPAA celecoxib® AlEZS2A] A g7 A
FAAA FE9 GYGy MEF7] A7t 71 T8 29l
o|Aqt o]gt EFr} COX-2 &3 ofF-e} AAGle] F&d
g FA3eEY olast AREL celecoxiboll & A=
Z2q7 G347 COX-2 BAAsNo= B0l g AARE
o} 2 g2 AFEE celecoxibtt AElE COX-2 A3HA|
(NS-398 5) % NSAIDs®| #¢&EFH7F COX-2 Hle&4
A=) o9& wi7fEciy Bwske JAcho £33 Song 52
celecoxib FF=AE WAste] 159 728 Fuw
A(SARYE B3l COX-2 84 oAl T3} MEAAAt
FE SEE JEATE 958 TSI, AEAGAAL
F=st ol e BEAFRE EIEHLL? of2vdR
NSAIDsoll ¢}gt A E2Z24] A E 7= NF«B, AP-1, MAP
kinase, PPARy, 89] 94| = B4slo] s Yok 3
H, cyclin, p21, p27, p70s6 kinaseS} 71 A EF7|=H
SR Eo] WH3lo oM E FLEgI0 Hz PR
NSAIDs7} thaere H|ZE3 o2 dMEA] pro-apoptotic
gene?] NAG-1(NSAID-activated gene-1)9] ¥&-g FEgo]
golgo], N EXAAA} COX-H&A AR 93 f-=2
7543 0] AAEHATEEY Celecoxibe) 22l Alx €
AL opz] g4lA] ot} SR, p2l, cyclin A, B9} 22
A EF7] 2 ME L p53, AP-1, NF-kB9} 22 2EH A
2 ArRIA Bl §HA|ER celecoxibe] o7 AIE
7] 2 ae FEFoE M2 o xxd Ed89
sl o3 AxE A & gE dFdxe IF
29| celecoxib AEA] NF-xB7} SA38}E A, AP LA
FoME AkPKBS] ARE Aol of3),'Y HT-29 Al LA
£ PDK-19] €/4d0] oAs]o] AEAAA} FERe] B
F AT} 0

S|
3l7] 18] TFFS in vitro assay Al2xElo] AREEILL Q1o
o, COX-1 AP Ee COX-2 AFES] ¥, & COX
selectivity’} 9.8 dw|E|2 7HeE] 3 Qi #

£ AEAEY CoX A3 AHE Brish] s COX-
17} COX-2Z transfectiondt MEFEL 0|23t} olg
cell-based A &A= cell-free 23 AIL} whole blood assay®ll
Hjs) 271 3ol SAHE W FdaiAtel EA47F 9
= SES HiAE F 7] Wi AW Beh 53
SES AEE F dde AFe] Ao 2 & A7
£ COX Azl o] HEFES o] &3 T2 A
a3} Frplle AR ghstrt. st ulel o] celecoxib
o] AlxZA o] o] MEFEZ zlol7} §I7] Wl F=

fer
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A5 AEZHA G2} 2z3zddls 488K gopx o
SE AT el COX-28 FAdshs olA] v AME B
HET AS495 o]t 2] AFelE g TAQA COX-
2 I AR A EF HT29%E AM-EIOU HT29 M %
W COX-2%& catalytic activity”} §17 ©]& th2 Ax=
transfectionA o= SAdo] BB EHTI= B vd Wa? HT9
AZWE COX-2 84 Asiolar}t Urka AlgEo] 2 A
gollAl wiAlsIA T

Nimesulide== cisplatin, docetaxel & WA ZAIE HE
5-]_ 7;10 1:17}%0] _'Q__Q_ }\]—/\z—‘lo _,‘9‘,__1,]—— L].E],q]o% th 4,18)
sulindac sulfidex= cisplatin®|t} paclitaxel?} H-&-A] A4452]21
EHE BHT. QEM e JTE-522 = celecoxib
Hoh COX-2 A ICse EAWHISIUM vs 4.35uM)
COX-2 AElAdo] && (411 vs 187) SIRMEZA in vio 2
in vivo AEA 4 docetaxel, vinorelbine 2 5-FUS} #oF
2OggolA dadte) s vehfo] 0222 Hels
COX-2 AshA|e] G BAZM ) Ve BAFEAT ¢
FollAl FAP $xloll A Ege] 48 oAE= celecoxibe)
£ B FAelA FEFEA EH FoJ 200
400 mg/d) B} & 800 mg/del e, o] u) FXxFre
3-SuME HYEAN, o] 5] ¥E FEE A4 4
FFEANE PAEAE AR F YA wEA T
ZAEY in vivo F7lIME EF REEEs BaEojok 3}
AL ol T Wbl Fesith B AFoA AxjrA)
SAE SES 7RIEA (Table D) ©] & 3FE 1362
UE 3RS viskd gsiAde) B2 agith 3RHE 130
2 135 celecoxib® U} 978 COX Adlls 2 A EE=AL

for Beb)A thak AR @77t A Bl ot =
f& AT 50 YokEs B WF B Jl of
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