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Antiproliferative Effect of NS-398, a Cyclo-
oxygenase-2 Inhibitor in TPC-1 Thyroid Cancer
Cell Line

Guang Bi Jin, M.D., Jin-Woo Park, M.D., Hyo-Yung Yun,
M.D., Lee-Chan Jang, M.D. and Jae-Woon Choi, M.D.

Purpose: Cyclooxygenase (COX) enzymes catalyze the rate-
limiting step in arachidonate metabolism. COX-1 is expressed
constitutively in many cell types. However COX-2 is an
inducible enzyme responsible for prostaglandin production at
site of inflammation. Recently, there has been increasing
evidence that COX-2 involves in development and progres-
sion of human tumors. The aim of the present investigation
is to evaluate the antiproliferative effect of NS-398, a selec-
tive COX-2 inhibitor, and its mechanism in a papillary thyroid
cancer cell line, TPC-1.

Methods: We used TPC-1 cell line, NS-398 and EGF. COX-2
expression was detected by RT-PCR and western blot. We
used MTT assay to evaluate antiproliferative effect of NS-
398. The mechanisms of growth inhibition were evaluated
by apoptosis assay and cell cycle analysis using flow
cytometry.

Results: COX-2 expression was identified by both RT-PCR
and western blot in TPC-1 cells and it was upregulated by
serum, EGF (10 ng/ml), and NS-398 (50 mM). NS-398 in-
duced a dose-dependent inhibition of cell proliferation but did
not increases apoptotic cell population significantly in the
TPC-1 cell line. EGF treatment (10 ng/ml) for 72 hours did
not seem to change the antiproliferative effect of NS-398.
The proportion of Go/G¢ cell cycle was increased by 10%
compared with control after 36 hours of treatment with
NS-398.

Conclusion: TPC-1 cells expressed COX-2 constitutively
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and its expression was upregulated by serum, EGF, and NS-
398. The selective COX-2 inhibitor, NS-398 inhibited cell pro-
liferation in TPC-1 cell line rather by cell cycle arrest at
Go/G1 phase than by inducing apoptosis. (Korean J Endo-
crine Surg 2003;3:106-112)
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5 % (papillary thyroid carcinoma)2 & 3 $(fol-
licular carcinoma), 3]E-A|3 ¢ (Hurthle cell carcinoma)¥} T
o] It Ax MEAA 7193 £ 3}QH(differentiated
thyroid cancers of follicular cell origin) . &, 7} &3] Ay
e A/ stelth o2 23 134 Y(differentiated
A4 e A 2 W AR A
Aot 2y R 7S gE 3 (dediffer-
entiation, loss of differentiated function)S 53 £3}¥ A
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HHAA F& A7 tde] 2+ U
Cyclooxygenase (COX)+= arachidonated] 5 8.3+ & =43
B4R A, COX-13 COX-29] F 7}HA] isoform] & A Sl
o COX-12 tiF-i9] A EoA 7424 a4z TdH=T)
ghall, cox-2= A% deldlM e 2= A g1 vt o
%, cytokine, 7, AARAAL ol 3] Ld T Fr =
H & isoformo]t}. COX-2& A o8 Lol A FEdo] &
e, M e 53] 1AL, A RE A
oA FLFo] R () COX-2= A5 W& oYzt
AESA ] 2 E T3 4TS dohe oAy FAS0]
;q]}\]go]gh;} Zoko] WAl I} COX-29] AL At 4
ol Be A77F BaEUth(2-7) HIS] A3 COX A
AQl vl Zo|=A AGNFAE FF3] AES ALF
A, A G2 Abgel vls) tiadetol o3 AbEo] Ha
HAthes A8 FA%6) M54 &F S (familial adeno-
matous polyposis)2] F Z @ oA COX-2 &HE AAAZ
W &5 Fo 2717 dA8] BaHEATE él‘é.ﬂ
A@) ol o]& ALH of Foh. 2y ol FEY
A CoX-29 A#LS YT = &1, 9
(89 Az AHA10-12) oM FE] AP A8
AESAE Aol 5ol B, A o7 ¢+ ‘?j_“g
F APl = CoX-29 Aol e o= 7ddrh
“0“40‘4 A5e QMR FHH o2 FA A AA
AHHQ e F BE e¥o] gle, E3t v
J(poorly differentiated thyroid carcinoma)l}, ¥]+&
F BAE AT AZe AmAS Aol 27
A, COX-27F F A5 M2 HEEO]
e 9477k 2 TE BAE sho,
ofe] 744 Ao A 9] COX2 TR o]n]
O}(1,13,14) AAE 0] AHE vtz = A
ME 71949 B39t MEE o] &3 COX-2 A A 9]
e A Bad vk glohs) & d7elA e A
oF A ZFQ TPC-15 A3, Al EF9] COX-2 &d
obR 31, COX-2 AE A A A <1 NS-39829] Fofof o
AEFAAA &t a2 713AS GotruA shyth
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oS3 28 Q77 Al AFE-E At Cellgro Mediatech
(Newark, DE)©. 2% E] Dulbecco’s Modification of Eagle’s
Medium (DMEM): F12 media, 1-glutamine, 1xTrypsin/EDTA
solution, 1xPBS-& 7%i; Irvine Scientific (Santa Ana, CA)L
Z 2H penicillin-streptomycin, fetal bovine serum (FBS) T ;
Cayman Chemical (Ann Arbor, MI)Z %] anti-COX-2 mouse
monoclonal antibody 7-¢; Oncogene Research Products (Bos-
ton, MA)Z F-E Annexin V-FITC apoptosis detection kit 1" %;

Sigma Chemical Co. (St. Louis, MO)Z-E epidermal growth
factor (EGF), propidium iodide (PI), RNase -%; BIOMOL Re-
search Laboratories, Inc. (Plymouth Meeting, PA)Z F¥ COX-
29 e A A A NS-398 9. NS-398% dimethylsulfo-
xide (DMSO)9 =& L=} -8 W (primary stock solution) TF
3L o5 wjFd At AR Al AHEE
DMSO9] i FEE 0.1% (v/v) °13tZ 33tk

2) ZAM SAMERSY HHYE

— A
A FFdol A 7198 A L2 TPC-1-2 Nabuo Satoh
o o& wEolW ANEFE, UCSF/Mount Zion Medical

Center] Orlo H. Clarkel] 93] T8 AL AME3I T Al
X3+ 10% fetal bovine serum (FBS), glutamine (12.5 mg/L),
penicillin (10,000 U/mL), streptomycin (10,000 U/mL)®] X%
¥ DMEM-12 v oS o] &3k, k5 wjF7lel A 37°C,
5% CO», 95% 0, B4 FABHA 42 wjodkstaT), 24
of 93 COX-2 Hde] Wsls He 49E& A3y, Ze
AES HS AAT MFA S o] &3t Al A
Yol AHEE A E7} vt P A o7 st 2t )
A A gl AHEE MA@ 23HS AHEEA
i, A7 AIE 2447 el s AAG g H e wk

Sttt
3) Western blot

A3 G AEFRI TPC-1 AIXE 2100 mme] F 0| E
of o] 23 & vt A TR 4 A F
7HA 20X 48413t FF Mg H, 1xPBSE F W A
1, 0.5 ml9] cell lysis buffer [10% Glycerol, 25 mM HEPES
(PH 7.5), 150 mM NaCl, 1 mM EDTA, 10 mM MgCl, 25
mM NaF, | mM Na;VO,, 1% NP-40]0.2 @l d-& G459
o}, ©hl A o] -2 bicinchroninic acid (BCA)E ©] &3t =
ATt 24 N7 27X A2 T © A (80ug)
< sample buffer?} E3}aL 95°Co| A 387 7} 3kaL vi2
A5 4% FH, 8% polyacrylamide geloll A 7] &3},
Zata-Probe blot membran (BIO-RAD)2. & 27T} 5% nonfat
dry milk in 10 mM of Tris-NaCl bufferS ©]-&3}¢] H]5-0] 3
ZA%-S A3 F, mouse anti-human COX-2 antibody (Cay-
man Chemical)Z 1 : 10002] H|-&Z 3|43} 4°Coll A wHA|
HH-S- A Z Tk, 23} @A 2 & horseradish peroxidase (HRP)7} 2
3+ anti-mouse IgG antibody (Amersham)Z 1 : 10002] H]-&
2 g4sto] 2o 1A17F e REGAI AT Hhgo]
™M, A% % enhanced chemiluminescence (ECL) 7AA} A]2~El
(Amersham)& AHE-shod s}8hhg-& A7 A2 HPS

del AT AZSAQTLU6)
4) RT-PCR

A §5 HEZF TPC-1 AZZHE AHA RNAS
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Trizol/Chloroform method (Invitrogen, Carlsbad, CA)S ©| &3}
o FE393, 1 =9 5+ spectrophotometerS A}8-3}
o] #2l35}49t}. First-strand cDNA Synthesis Kit (Amersham
Biosciences, Piscataway, N)& AF&-3}¢] RNA 8ugs ©|&
cDNA (complementary DNA)E A3ttt cDNA 442
A 3309 WSS Z, RNA 8ugS Y11, RNase-free water
Z AA F9Z 2002 TE 5, 65°ColA 10387} denatura-
tiondt 5|, Ao 587 WX 3FATE o] 7]e] First-strand
cDNA Synthesis Kit2] Bulk Ist-stand mixZ 11y, DTT solu-
tion 111, Pd (N)s 11IE FH7}3tAth & 37°CAlA 14]
b & E F, 72°Col A 1087 A st WS FA AR
H, 5% 5ol WA g

RT-PCRY| 24 ZHF 3a S/HF 774, 25 mM9]
MgCl, 1ul, 100 mM dNTP 2ul, COX-2 forward primer2}
revers primer Z}Z; 2ul, 10xBuffer 2ul, cDNA 3yl, Taq po-
lymerase 0.3l 2 | 20tk COX-2 FAA FZ& 93|
forward primer= 5’-TTCAAATGAGATTGTGGGAAAAT-3"
reverse primer= 5’-AGATCATCTCTGCCTGAGTATCTT-3'&
AFE-5}9 21| Perkin Elmer DNA Thermal Cycler 480 (USA)
£ o] &3t PCRE Alstal, 43 AH=S 7] 9535
304 bp2] bandZ 213} th. WH o Z(internal control)E
&) AFE-3F B-acticn®] F3H A} S = forward primerZ
5’-AACCGTGAAAAG-ATGACCCAG-3’E, reverse primer=
5’-CTCCTGCTTGCTGATCCACAT-3’ S A}£3}9 1, 741 bp
] bandZ #}Q15}AT PCR WHE-9] 2712 94°Col A 30%
7t denaturation, 55°Col| Al 4537} annealing, 72°Coll A 45%
7t extensiondt= WHOZ F 35 cyclex A3 t). PCR
AEE 1% agarose gelol A A 7]9E3L ethidium bro-
mide® @A3ted, 3 2719 bandE HE3ATh(16)

5) M= Z4] ZAL Colorometric MTT (dimethylthi-
azoldiphenyltetrazoliumbromide) assay

AEZ2 B2 MIT assaye M EQ Z23 A4,
growth factor®} cytokine 5ol thalt Al o] WkS- AL =A
& F}(cytotoxic effects)s= A5, WS, A HFH o]
o, 28 F de Wyelth1y)

TPC-1 M| XE 2100 mm plateol] A B %3} 85~100% 2]
confluencyS 2 W], 1xTrypsin/EDTA £ %& o] 835},
AZE 533 5, o] = 96 well platel] v ZAYF 6 well S
AHEBIEE EF3AT Z wellol = TPC-1 Al XS 4,000 7N

o2 npre] FAth Cox-29) AEA A A9 NS-398%
0, 25, 50, 100iM T =2 53}, EGF (epidermal growth
factor)= 10 ng/ml T =7} HEE T3 vjd e w
g7 okE o Foe wid Attt oFE Fo 1247

Wkl & AASIL, A2 7 wello] 100w} W]kl & R,
5 mg/ml®] MTT &5 2004 wo| &3] £F3 H,
37°C AN A A AE 2 2417 B T ol F 2
wellol 0.04 N HCl/iso-propanol/3% SDS 150uE 37}l
S0 EFT T AF el A gl 1A7E St WA

%t} ELISA microplate reader (Molecular Devices)S ©]-&-3}
o], 595 nmoll A Z+ well9] optical densityS =7 3}t

6) MZAY ZAl(Apoptosis assay)
[

A 3Z A2 Annexin V-FITC Kit (Oncogene Research Pro-
ducts, Boston, MA)E ©]-83} 4t} 6 well plateol| 4] TPC-1 Al
25 747 1x10° A B33, A5 2483 T EH o)
e ujgFd o2 wjFstar, AF AR A 24417 Bt @
s AAG Gl A w3t NS-398S 2] X0,
50, 100, 200iM)= 314 36A1ZF F<t T3 H, [xTryp-
sinfEDTA 8915 o] &3te], XS FEat¢th TPC-1 A%
1x10°2 27}e- PBSE 23] Aojdl ), 9Asle] A& cell
pelletS 1 ml2] 1xbinding buffer (10 mM Hepes/ NaOH, pH
7.4, 140 mM NaCl, and 2.5 mMCaCl2)¢} 412, ©] & 500u=
3o, 12509 Annexin V-FITCE #7138 thd, 1583t
Ao WA AT dxete] AdE A S Annexin V-
FITCE X33 A=dS AAS, 1009 propidium io-
dideE 71 H, w2 FAE BA& AAeAHU8)

B H

7 MZZF7| E4(cell cycle analysis)

6 well platec] 4] TPC-1 AT & 27t 1x10° AR EF3}
a1, A 24A17F B9 o] 23 B wjgd o= Y,
AY A2 A 24417 T EAHS AAS el A gt
At} NS-3982 o8] FX(0, 25, 50, 100LM)Z 3}] 484]7F
5ot 28t 5 1xTrypsin/EDTA £ 94& o] &3l A E=
etk 5x10° AIES 2000 1xPBSE A F£3 5,
2748 70% ethanol 2 mlE -20°Col A 3087 133k Th
17838 TPC-1 MEE T A st 4EdS W, 0.8
ml9] 1xPBSZ A Ff38 %, | mg/ml RNase (BIOMOL Re-
search Laboratories, Inc., Plymouth Meeting, PA)¥} 400ug/ml
PI (Sigma Chemical Co., St. Louis, MO)E Z}Z} 0.1 ml¥ ¥
I Fws] kAl Ws 9ste] 37°Col A 3023 HA g
T fFAE E45 Aldstathl9)

FAZERL A7) Y 5= 2 b2 Adstdon,
Becton Dickinson AF9] FACScane ©]-&3}43th. tlolg 4
£ CELLQuest softwareS ©|&3}o], £48 AEE A3}
o] (gating), 10,000 events (cells) ©]’FS ©o|&3tH L, A EF
719] 22 Modfit software (Verity Software House, Inc.)&

ol &ttt
8) SA =4

EARAL student ¢ test2} ANOVA testS AFE3FH 01,
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et MZF TPC-10{AM2Q| COX-2 gt&d

w22 W o] RT-PCR (Fig. 1)¥} western blot (Fig. 2)<]
A A 59 AEF TPC-1 AEE U2 4 Al
Z 3¢l FTC-133 (X 7]19)dl| HI3] COX-29] HtdHS
HAHFig. 2). 2HY #FY Al3ES Capan-1, Capan-29
Hwstd Ay Aoz ddel Ay vugtth o =3
Y} EGF (10 ng/ml) =& NS-398 (50 mM)¢] o+, d34S
4871 7F FF A A7 Aol Bl COX-2 HEE FT7HA
Z tHFig. 1).

2) NS-3982| MZSAAM SO}

e 2 COX-2 A A9l NS-398-2
o] TPC-1 A|E 9] ZF24]-& quﬂ—a*}%iuk TPC-1 A& 72413

TPCA1 FTC-133 Capan-1 Capan-2
A * .

TPC-1
B

Serum EGF Control NS-398

Fig. 1. RT-PCR for COX-2 expression in thyroid cancer cell lines.
(A) COX-2 mRNA expression in thyroid cancer cell lines
was relatively weak than that of pancreatic cancer cell lines.
(B) Serum, EGF (10 ng/ml), and NS-398 (50 mM)
upregulated COX-2 expression in TPC-1 cell lines. TPC-1,
a papillary thyroid cancer cell line; FTC-133, a follicular
thyroid cancer cell line; Capan-1 and Capan-2, pancreatic
cancer cell lines.

TPC-1 FTC-133

Fig. 2. Western blot for COX-2 expression in thyroid cancer cell
lines. COX-2 expression in thyroid cancer cell lines was
relatively weak than that of pancreatic cancer cell lines.
Serum upregulated COX-2 expression in thyroid cancer
cell lines. TPC-1, a papillary thyroid cancer cell line;
FTC-133, a follicular thyroid cancer cell line; Capan-1 and

Capan-1
. J

Capan-2

C S Cc S

Capan-2, pancreatic cancer cell lines.

5o 7+zt 25, 50, 100M 5 =] NS-3980]]
NS-398& Foi3tx] & txof Hla] A%
37%, 48%, 53% A= A H(p <0.05)(Fig. 3). EGF (10ng/ml)
Foe FostA] ok ol vlE) oF 10%9] ME 43S 5
AAANY, BAHLZE Fog AHo]& of Utk EGFY| &
A o F-= NS-3989] Al 2FA A & FFE WAA K

351 hFig. 3).

3) MEAHO RE

=249 9

Z40] 7

)

TPC-1 A|£Z 77+ 50, 100, 200uM 5 =2 NS-398°] 36
7t =2 A)7] H, Annexin V-FITC ¢} propidium iodide 34}
< &3 NS-398 x50 oJa] e AEALEY] FEE
2% HastEth FAE AN AELEY 27
GAle) = MEEL Annexin V-FITCo| 2o A9
propidium iodideol| & G = A ¥= EAL HA & AT

o M= NS-398 §%EE 200iM7HA] S7hstod = Al E4E S
EO]E‘ ""i'f‘:LA ‘ITAE?J' %‘7]"3‘ o ]' FL }\ u/\Mr%(Flg 4).

>~

]

49 ME 779 i}

TPC-1 Aﬂ‘ £ 7}7} 25, 50, 100pM 5= 2] NS-3989]] 484]
7+ &% =247 H, 70% ethanolZ 7 3}31, propidium
iodide & ?3’—“'4 S H, FAE EAYOE NEFVE 435
Atk GyGy MEF7]9] v &2 tZFA 58.98%, NS-398
FolFx 25, 50, 100pMoN X 2+ 63.96%, 63.98%, 68.24%
o]t} thx ol Bl NS-398 100iM Fol ol A E GG,
AZF7] Blgo] 10% A= F7H8te As & & A
(Fig. 5).

100 Il

[ EGF(-)
[ EGF(+)
80
l*
S 60 T .
o * *
()] *
R 40+
20 A
0 T T T 1
Control 25 50 100

NS-398 (microM)

Fi

=

g. 3. Antiproliferative effect of NS-398 in TPC-1 cell line. NS-
398 inhibited cell proliferation in dose-dependent manner.
EGF (10 ng/ml) did not affect on antiproliferative effect
of NS-398 significantly. * p<0.05 between 2 adjacent
groups in EGF(-) and EGF(+) groups, respectively.
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i X}

2 Apdae 4 5 AIXF TPC-12 ©] &3},
cyclooxygenase (COX)-29] &8-S &15ta, A=H COX-2
ﬁxﬂxﬂ 2l Ns-39sol Fo %%bﬂ H]

9 4234 A A5 ‘hﬂé-‘ﬂ FEHTE AEF]
o] Wzl w2 RAoz AYztE.

4

10

Control

10°
1

107
sd ol 4

SSC-H
200 400 600 800 1000

Propidium lodide

10"

10°
1

0

10 10°  10° 10

-
o

0 200 400 600 800 1000

FSC-H Annexin V

"o 23

- NS-398 NS-398
o 100 M |, %o 200 uM
=2 =2
2 8 ]
E 273 £ 23
k=] S 7
a a 4

- &
=k a2y

2 it e e

10 10 10 10 10 10 10 10 10 10

Annexin V Annexin V

Fig. 4. Apoptotic asaay after 36 hour treatment with NS-398 in
TPC-1 cell line. NS-398 did not induced a significant
apoptosis in TPC-1 cells. Early apoptotic cells are char-
acterized by Annexin-V (+) and PI (-), located at lower
right quadrant.

Control NS-398 25uM
o o
3 ®
2 GO/G1 58.98% 2 GO/G1 63.96%
5 E
Q Q
(] (&)
o o
0 200 400 600 800 1000 0 1000
FL2-A FL2-A
NS-398 50uM NS-398 100uM
o o
3 3
GO/G1 68.24%
2 GO/G1 63.98% 2
< c
3 =1
o S
o o
0 1000 0 1000

FL2-A FL2-A

COX<E prostaglandin A T2 L£EA8 a4 =2
A] arachidonate 2 F-¥] prostagladind Hy= Ay A st= 27 o
FAsith 19761 A2 22 GAH cyclooxygenase= 1988
9 cloning® .01, 19913 COX-13 COX-29] F 7}A
isoforms®] EA)gtth= Zo] &#Fth(20) COX-1 A2 4
Ao 8ol Ba3d o] #H ol #3t= prostaglandins
(PGs)e] AAl A5t FAA 2 YEY+ isoform©]
o} old wkel COX-2& SFAAA, A%, W 5 dF =3
AT FAH o R wHET, T 29 2HNME FE Y
ZSA XU W A E A endotoxin, interferon, cytokines (in-
terleukin-1), growth factors, ZL2] 3L phorbor ester Z+& F%F
2 52 5o 93 &do] fE5a1,(21,22) steroidH in-
terleukin-40l] 2]3] I W3 o] A H}.(23) A, 7|E2] H]
ZH RO =Y AAZEA Y COX-1 Aol wWE 9] 399
& Y FAES AN A8, A2 A9 3 cox2 ¢
A A E-<l celecoxib, rofecoxib 5] 7]eE o] Ao A Ful
Bl A3 2AEFY A7 ojv] di] AMEHI T

FHol= COX-27F 5 WHE# ofue, AlE F4dx
TS A4S e Al TAE AXEHUA, Tl
U Ha4g A A9 cox-29 ge] 3] AyEHn
Ak AAZ G 2ALE T3 HIEHZO|EA A9ATE
A AeH coX JAANE HT3] A}&a Abgro] 187
B2 Abo] HIE) gFEoz Qg AFEC] 40~50% i
H,6) ¢=3stolm ] Nz 3 A4tk Ao & ¢
HA Ath(29) T8 AFAAE 7IEA &5F9 F 29

ol A COX-2 A H&AE AAAZ S (APC™ knockout
mice), YA EE &F 7 77 A8 FAHATL
HuEth¢) 23y COX27F & HA I A Aol A
Aoz ofd 7|dE T3l FFS vA=7tel tig A+
© obF W F g Aot oy COX-29] HEHL AlE A

Fig. 5. Changes in cell cycle after
48 hour treatment with
NS-398 in TPC-1 cell line.
NS-398 increased cell pop-
ulation of Go/G; phase by
10 % compared with con-
trol at the concentration of
100 mM.
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o=

ol tigk AFAES Foli, NEFAS FX3k=d], o] o
prosterglandin E29] F717} 48 AExZ A T&o] "tpa
BHugth COX-29 #HEL E 544 WY AAE F
Z=3AY, 83 143720 A (vascular endothelial growth fac-
tor, VEGF) 5& @43t T4 435 £, metall-
oproteinase FA S F3 F9| 2Fo 29 AR HAo
& Aoz FHEH(29)

O:

COX-27} 49 T Al #osteete 42 5
AL st A o8 oA FEde] REFETE ol
t}. Mitogenic response’} A= -9l COX-2 &do] =7}
Hol yetd & A=, A9H 24 5 A AF FA8
olyel, o8 F/FY AL 9A B Ee dFTAdAME ZE
o] F7tE o] vebdth i<t A Eh26) FE(27) A%
(16) AT 7B (10-12) APAL28) T AA Y 7 <

e}

oA Hdo] #EHET ol2d CoX-29 HLEL A9
H e 9A 2SR EH JEUYEE COX27F 27
SANAFEE FF AL Ao ARES 7HE Ao=w F
Ak 732449 A8, e coxX29 ZEE AL
E 7 fla, F2 A RE AT 3 X Al
A 7148 E3hetell A Fdd o] B E AT A
ZA8HA BFo| W2 COX-2 HF ol YA
th B Ao 1 NESF TPCI(HFY 719
133 (A2 719) & vlastged], F 7ol A 71dg

ut

—

=
=2

[
3 = [
©

ok
w
C-
C-

=

A
7 NS-398 A=l o3l F71= A2, EGF (10 ng/ml)
Fo Fofle & Ao]7h g1tk NS-398 Fof T2 COX-29]
o] F7hskAR, O &4 BF AlEna Haudn,
¥ AToA = NS-398 Fo] ¥ COX-2 49 Hsts 4
A= UTh

COX-2 JAE 53 GA=E
Ao, AHAAYGE0) TAAM B
T old Hurt gle AAoth £ AP AH A
COX-2 A AIQ] NS-398% o] &3led, COX-2 HTAS H
ol A F5FU AEF TPC-10] 3+ Al EZS2JA &
5 MTT assayS F3l Lol Ut} 72417 &< NS-398S
25,50, 100M F=2 T A3}, gizdo vl 77} ¢
37%, 48%, 53% A A7ge] dA=HE 2& 2l 2
o} o] 2]gk NS-3989] A EZF 294 &3+ EGF (10 ng/ml)
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