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FIRNKETREFEMEL 11045 515 87095 (2001)

b bR AR OPUEEM TR F & LT
vonutxxdv b —¥—2

SICEEZIEEF B ZMIE (EE | PR EHIE)
H & BY

VA, BB R HELS, TIFFUVBLLOTRRAY Y v I VAR RAL 70T F 7 F—H—2
(cyclooxygenase-2, COX-2) AN MFIZHE LTV A Z EAREN TS, T, P27 0F %34 F— Y HEEIS—HOIX
PR T AN ORE IR SO B Z s, COX2IMENREMICLME L Twa MM H 5. £I°C, & M
MR D PRI ME LT 81 2 COX2 BB A H ST 5 28, & MHBMEKICHIT S COX2DIHR L, COX-2 DIHEHE
MM 2 B M A RE L. MRk e IR LA BREBC-L & & b /NIRRT SBC3 Wz, YT A Y
IO T4 Y S E DAHIAN O COX-2HAFRER LA E DA, WllEMkE b ICEFREBICIBWTIECOX2EH DS
IR CHotzdt, TFYTFT<1Y > (adriamycin, ADM) % /idd XA 759 >~ (cis-diamminedichloroplatinum (II), CDDP) @
WA LD, SRS OISO MEREM I COX2 B DORBEAMMENL, KICZ O COXIMETFUVH B H L) 2k
MBI, FMELMBEORMBRIZT IS Py BERINL, COX20RBENTHLE TR T T VYV E,
(prostaglandin Ep, PGE) & h 1 ¥ %4 > B, (thromboxane By, TXBy) N&HEEME L7z, COX2ILoTT I F* FrEh b
Sl END O YRS Ay (thromboxane Az, TXAY) 13 FDHHERL I TXB B M E N2 7, TXABLENERE LT
TXB, % ill5 L 7=, WiiidkizB VT, PGE, & #IZADM 35 L UFCDDPIREIZ & b I b O — V2T ERZAHEIZLI
L7, kiZ, COX-2 K130y NS-398 % I & 7= M O HIM MMM D 2 (b 2 M L7, SRR M o0 fg BT & L T 50% il 459 8 B
4231 (drug concentration inhibiting cell growth by 50%, ICs) % Fivi7z. 10 xM @ NS398 iRINIC & » T, WMIMA#RIZEIT S
ADM 5 X 'CDDP D ICx bk, I ¥ P I— LIZHRTENRFRFHIET LA, Thabh, COX-2MEHRIC L D iM%k
VLM A RIS . T4 VRO YT LAV, MR BV TR & NS-398 1214 H
TR AR RT LHES A, —F, 77 % Py BRSO BMEE b o TXB &8I3, EBC1 TIEHMEREICL 5%
(LIZED BN ad o758, SBC3TIXADMBEEIZE 2T, 2> bO—MIZRTHEICHEMLA, 3612, TXAZHKRRER
S1452 DEEEAZ L 1, SBCIIIBITHADM D ICx I3 50%~ &AL, ADM I 2 mEiid2fFicmmashic. Lk,
TREAIR MR B W TIPS & ) COX-2 0" Fl S N, il 8 /o COX-2 RMERIRHIEICER T2 2 L ARSI,
T 72, COX-2 30 NS-398 % TXAyTAMFEHE D S-145213 ADM & CDDP O HIESIETE £ W & & 5 WHEEAURME S 1
7z,

Key words lung cancer, cyclooxygenase-2, cyclooxygenase-2 inhibitor, prostaglandin E,,
thromboxane A;
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Ly a4 ¥4 —¥ (cyclooxygenase, COX) i£7 7 F >
BPHDOTHAY YT I VEGRORERRT, 19914
COXDT A V4 L OFAENW b & x> THRDY, COX-1
B XU COX2 EWHENS £ ) 2% o 72, COXLISMMBMHET,
28 AETTORMICHIRRL TS, SHMOERIR
O\ HE L TnD EELLATVS, COX2 XM
ET, MoPORMIC L - THERHESNS. BEITO
LA, EEREICIRIY RRFFI UYL M4 YR EORIEK
Dk o THER, MMM, MEREIENIS & UM R
BUKRERT 22 EVREERY, BIREIHT L TR L

TR 124811 A 28 A5, FR134F 1 A 16 H=H

EZLNTVD,

SEAE, BEEMARICL-T, TAYY Y ORIEL G LK
HIZKEBORERORTIRDbND Z LGS,
51z, KBEMOMEIZCOX2 O mRNAMKB ahas Ll b
2, COX2FPDMMBADLN-I R COX2EHE
OREEMNEEENBL L) o,

i IR L THE, Wolff & PS5 BHAY IZBU T & L 7= I AR Lo
COX2EPMBHRBRERBL, BROBEILIMRME, RELE
5, DB ONEICH D o - EHE L 1S oM T,
COX-2 mRNAMEIRIE, IR L BMMERTE LESE TS L

Abbreviations . ADM, adriamycin; CDDP, cis-diamminedichloroplatinum (II); COX, cyclooxygenase; IC, drug
concentration inhibiting cell growth; MMC, mitomycin C; MTT, 3-(4,5-dimethylthiazol-2-y])-2,5-diphenyltetrazolium
bromide; PG, prostaglandin; PKC, protein kinase C; TBS-T, tris-buffered saline with Tween20; TX, thromboxane
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728, EMEBRTELERENMBETERD O Lo,
Hida 52i%, 59 AOKIBMEIZ D>V T COX-2 D RIEMMBREE
o, BERBERAEEO33%, BEOD 70%iC COX-2 DFHN
iR BB, RELEETREENEL, Mg T
ORFTE L ITRETH- b Lz, —, BWERTI,
Hida 62377 A CIElamRase L, 72K R
1y ¥A5 Yy ORSTEERROBAIME L 2L EH
LAz L7z, ERoux 50, 7 AEY ¥ COX2HERT
%5 NS-398 24 5 E N MR ETFT V<7 AT, B
N BEEBSESI S NAE Z L EFR LA, & 512 Achiwa b
Wix RS R RIS B T COX2 BRI SR T IR AT R
NREZICEVS ERBELR. L7zdto T COX21E, i
BIEIZHES L CWATTRESESE X b5,

%72, BiSOMBEI T 2 H2ME L COX & DEFIZDOW
Tid, COXFREHE L ) K& ¥ & F —EMEE QKA MRED
3 275 F ¥ (cis-diamminedichloroplatinum (I), CDDP) J&5
HEETHILe?, COXHERTHLA) 57 ANT 4
K AEE AN MR R R M M Bk B8 X USRI A R A B Ak Lo BT B
CDDP & /%7 1) # FELA~OBEERMT 5 Z LA RESh
TwaY, Lo T, COXPEEHIE—EH OIS ¥ 5
BORSHEYEDL L ZENFTFRENDD, 2OBFIEFNT
5.

e DBEDHMRES S, COX-23MMic BT IMENR
I EER RN EFRLTWAEEL N, OB ETE
BT 57000, RAFE TR MTRMREIZ BT 5 COX2D %
HEHALPITHEE LT, COX-2MHEHENS398L bR
¥4 > (thromboxane, TX) Ax A MILHILES-1452 % F T,
COX-2 DI S\ 5- 2 2B EME L.

B L OHFE

I. &%

RPMI1640, PBSB L 1% R= ) ¥ - A LT b4
REWIE =y AAEHTE (KE) LWEALL, vV ERL
i (fetal bovine serum) I3 =A% GRHE) L DAL =
CODPIETUARV - w4 ¥ =X AV A THAEH (KE)
L0, 7RI TTA 3 (adriamycin, ADM) (EF0 SR T3
(ER) Lt 5220k, DAFLVANT +FTF
(dimethylsulfoxide) IZFIYEHIEE CRB) £ Y, 3-U5T AF VT
TS=N24 N)25-F 7 == NF by AT, (3-
[4,5-dimethylthiazol-2-y1}-2,5-diphenyltetrazolium bromide, MTT)
i Sigma (St.Louis, USA) & h B A L 7=. NS-398 [N-(2-
cyclohexyloxy-4-nitrophenyl) methanesulfonamide] i& Cayman
Chemical (Ann Arbor, USA) X WA L7z, S-1452 [5(2)-
1R,2S,3S,4S-7-[3-phenylsulfonylaminobicyclo[2.2.1Thept-2-y1]-5-
heptonoate hydrate] I3IEFF 2 HHE GRFE) L V52 =372,

I. #patk

v MR LM EBC-1 & 2 b /N #0 A0 40 A ik
SBC-3 % 7z, Zfatkiy, BEILEHICATMMN - BETFREF
MEREMESRT (o (i) L DIEA L7z, HEAZIZ 10%FBS & 1% %
Z¥ )y ARV T A Yy REWE DA 72 RPMI1640 53
WEHAVT, 5%CO.RE, 3TCTOLRMTIZHEELL.

I. EREREOER

ERBOBEHEEEIBCAEAERF v b (Plerce,

Rockford, USA) # AW CHlE L /2.

3

V. COX-1, COX-2 EEMHER
WM COX-1, COX2HEANRRIIT LAY »TUY T 1 ¥
Tie BT s L. EBC-LAIAL & SBC-3#/Hfi % 0.01 « M,
0.1xM, 1.0 M»ADM, EBC-1#llg% 1.0 x M, 10 u M,
100« M@ CDDP, SBC3#fifa%01 .M, 1.0 M, 10 M®D
CDDP % # W FRECEEH F 72 3B 2 & & 2 W
HTA8MEM A vk aN—Yay Lz, BEEE )TV
EDTA %% (Gibeo, Grand Island, USA) 2 (& L, 543 ¥ %,
4543 1,500 [A18E T 5 23 ME 0 LA % @R LA, EDR L 7zl
i, k¥ L7-PBS £ VT 2[PE Lo b Al EBIE (20
mM Tris (pH 7.6), 10 mM EDTA (pH 7.6), 10 mM MgCl,, 5
mg/ml NayVOy, 2 mM 574 + L4 b—Jb, 1 mg/ml NaF, 100
mg/ml 3-71) 417+ X7 x4} (Sigma, St.Louis, USA), 10
U/ml 7 72+ = >~ (Sigma, St.Louis, USA), 1 mM 7 = =—JL A
FNANT 2 70F 4 F @) iRl S S, oL wn
AR E L TRl Lz0 D, 454 15,000 [lET 154>
B L7, MO\ EAEET 5 Lif & Tris SDS /37 '~
WV (0.25 M Tris-HC), 2% SDS, 30% 71 & — )b, 0.01% 710 E 7
/= VT h—, E-{ESE, R HRBAL, 95TTH
SEMETAZE L D EAFEMEEL, 1L — 28720 50
pgEWBEIITEARELMEL, 10%SDSARN T 7V VT 3
RV 52 R) B RVT, 60mA I THAUREN L7, ik
B4 Vi OB % ModelAE6670 (ATTO, Hit) & HwW <
54mA, 60O EMTA EYRY PVDF A ¥ 7L ¥ (—{L
) RS, SOAYTLUE, SRAFL INTE
% 72 1% Tween20 (F158) A Y Tris-HCUHEM X (Tris-buffered
saline-Tween20, TBST) (20 mM Tris-HCI (pH 7.6), 1256 mM
NaCl, 1% Tween20) = T7 R v &> 7LD H, LKIAFDN
COX-1#i/k, #iCOX-2#ifk (Cayman Chemical, Ann Arbor,
USA) & 6054 v Fa~—Yay iz +4fOTBSTT10
Ao 3 E TS, 5% A F 4 3V 7 INTBSTHERIHMR &4
72 23k ik HRPFEET < 7 X IgGHifk (Sigma) ¥ 7-13 HRP 4
iy ¥ FIgGHifk (Vector Laboratories, Inc., Burlingame,
USA) & 6043M 4 »F2_— 3> Lz, BETBSTIZTL0%
B4o3EkEL, ECLYZRAY > 70wy 1 ¥ TRIY AP
LMTT v AT XN, HE) 12 & o THIURPMEH A e i
MLz,
V. #EEE LEROTS % KO BRKBENORE
PIRMIC L o THE SN COXREL DL ERT 5
e, TIFFryBRUEYWTCHETORAS T T
(prostaglandin, PG) E; & TXA, D EE{L UM CH % TXB, D i)
% BLISAEICTIE L7z, PGE L TXAE L BICT 7% Vil
PHCOXROBERIZL->TARENALTTIAY /4 FTHh
5705, TXADOFFIZF0H LA HICTXB B s %
72, TXA,DEEEOREL LTSEIETXB #lE L. &%
Wilakkz 6 R FE<ILF 7L — b (Falcon No.3046, Becton
Dickinson and Co., Lincoln Park, USA) |2 THERE L, 48RRIz
LTl F0%, 0.ly MOADM E /43104 M
CDDP %ML, BHIBHERFMZ 48KM & L7z, BiEa >~ b
0=k LTCOX2DFEIZ+ 5% W90 p g/mlD ) FA 1)
4 v #7154 ¥ (lipopolysaccharide) (F13%) %N L CRIKEIZ 48
BRI L2, 20%, LiFEREL, 30 MOTIFF N
% (Sigma, St.Louis, USA) # &t PBS % & ™ = L2 3ml 3" 2%
MULTI54BIZEEEREINL 2. BIEICIXELISAF ¥ |
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(Cayman Chemical, Ann Arbor, USA) % Fiv 7z,

PGE. Dll5EICIE, 5 LY FH~ Y A gGHikria—
FiyyEnLeL R T L= OKT NI, B EED
ul, PGE,7F N2 Y TAT T —EHEEMHE0 1 1, PGEE
J 7 a—FVHARES0 p 12 A, 4TI TI8KEM A ¥ F 2=
Sav i, FOBEERIZTEEMEEL, 200 1OV
SR E &y L VITNE, BHFTNMREESEns, HI
TtEEEF EAR 340AT (SLT, Vienna, Austria) % v TIRRE
405nm 2B AEEE R HlE L.

TXB, DG IE, S5 Lodwy AT v b IgGHLEAT
DT 4 Y TENETA IR T L= FOEY VD, KR L
50 1, TXB; 7 F N2 YILAF S —EREEE0 1, TXB,
TUWA LA LTy 4 HMIES0 12 A, 47CIZT 181
B vean—3a v, PGE & M ITETRIGEZ &
L.

W DD b, M E b LI ¥ T D PGEy,
TXB, D BE & i L7z, MllsE L7 PGEy, TXB:O ki, Kz
Hu ot i 1g 470 O p g Foidng e LTH
L.

V. SEAUmSRE

ARG P AR S AR B BB & Dl LA S &
ZEBC-13 L U SBC3 D &Ml & [ L, M|z ifile 227z
Db, Mk % EBC-114 1.2 X 10°#/ml, SBC-3131.0 X 10°
B/ml e s &5 LA, S OMIRBERE 96 SR < IV
F7L— b (Falcon No.3072, Becton Dickinson and Co., Lincoln
Park, USA) (2472100 o 19DV Tk L7z, T D,
AT T R 5 A 3 oM, 10 M, 30 pM E
721100 xM DO NS-398 % 50 p LIEIN L7z, & B2, FHMHED
BB ASADM 130.05 M, 0.1 M, 0.25 M, 05.M, 1.0
uMF 721325 M, CDDPIZL0 oM, 25uM, 5uM, 104
M, 25 M 721350 4 M e b X250 i 1FoimL, 48
BER, S%CO.MEHE, 37°CITHiE L. BERM TR, PBSIZT
WL 7 5mg/ml O MTTH20 1 1 & NA, & B I 4GRS
L7=0t, 1,500 A#ECT54 ML LT EEERELE. &)
12200 ;2 1F2DMSO & I T, TBE SNk = fifE
W L7, YRR, EBIUROBRERFEAR 340AT (SLT, Vienna,
Austria) % IV T, HEES550nm BT B EBIEL . &
BT A O MR A T MR &, 50% MR 4 Bl RS R
(drug concentration inhibiting cell growth by 50%, ICs0) #RDHT
RIS OREE L, R RZ o 2B IZ3ER BT,
FOFHEE kD TREM L L7z, %B, NS-398133ikey 'O
1210 u MM ETH4Ic COX2 0@ E 2 EL ) S LER B
7.

V. #ERiERERAEIERIC & 3 BEF A ROHE

MR I B ARG AR ERMT o0,
Steel 5 WD FFEI - TT A VFETF T LAEER L. Th
hbaEOMAEFERSE b, NS398, S1452 F 7213 SHUHESE
B & D, ICs, ICwn, ICwk, IConB L FIChERD, i
LEEFNFNDICH TRLUMERZEH L. ZOEEHHBED
EAIAE L, NS308 F/-idS-14520B&EBE L7z, 1AL
LB#ask®, 797 EicxiicA, yiiz1BE 7oy b LTH
EARW, ¥72, BF7 7L, LATXBENT, B % yifiz 7
Ty b LAV, 512, ICw, ICkh, ICxn, ICk%EMR
TR OV A0 LB aIT, WSEH T 0% niEEE %

ST OB NS398 T 7013 51452 DR, § 7% % ICw.r,
ICuss, ICars, ICusZHBOETFMML Y RD, I % 1Cs» T
ML7ZEEB & L1 ok A% xdilic, B & yfic 7=
v FLTHBER W, 86 ICBARLEMEa Y b -
£ L, NS398 10 M, 30 xM, 100 xM % 721381452 10 « M,
95 M, 50 M & fif FI L 235 &S TEAI O A LS C BB 208
AT OIS ER PR OREZRY, ThEHHEEMOIC,
TR LR L, 7, NS-398 HANTODICIZTI10
#M, 30 xM, 100 oM ZE PR L7 {H, F72i4S5-1452 HIToH
ICs 42T 10 M, 25 M, 50 uMZEHR L7z ke, £hth
AR 757 Ry y FLA EOSKOMMTHI NS
WERID, 236 0 MATEET B E £ MR, WM T I
e B A MR, MR L5 AT 2 A & HA R
Mo EHEL .

V. #EHERE ST

K50 7\ Student O LEE % VT 2RERMBEL 1T, IR
HE%Ri B A LD ) LHE L, BEX £SDTELZ,

74 #

1. E#RERC £ 3 COX-1, COX-2 DRI LHAER
BEOIE(L

COX-2 814 & BRIl & 2 7o, PUEROIET B & O T
C AR WGP EAE L 7= SRR BR I D W Ty LAY LTy T
TR, SR LR T &, PR O T
FCIXEBC1, SBC3E& b IcCOX2nRHLIGikETHY, Ml
BRI B e 3 id e e o 72, ADM, CDDP£iLEho
WL & - T, COX-20 %Il MefrrEicstimL 7z, —7,
COX-1Tl:, ADM, CODP#NFNDBHEIIL L BWH D BE
Ll S do i,

1. 75% K ERMHED PGE,, TXB, EXBORAE
AR EE I ORI TR IT & o TR MRk 12 COX-2 BE D
BIMAEEO b N2 DT, KRIZFOBMEFEEW LD, 77
F FUEERIMAEOPGE, BLUTXB EAWEL L. K20
POE & BOMEHKELRT. PGEERIE, EBC1Tida > b
O — D013+ 0.028 g/ pg AL, 0.1 MO ADMIER
BTI20.27 £ 0.091 p g/ pg B (0<0.05), 10 .M O CDDPIRH

Fig.1. Western blotting analysis of COX-2 in EBC-1 (A) and
SBC-3 (B) cell lines with or without drug treatment. Fifty g
of cellular protein was loaded onto each lane. (A) Lanes 1 and
5, treated with vehicle; lane 2, treated with 0.01 M ADM;
lane 3, treated with 0.1 M ADM,; lane 4, treated with 1.0 M
ADM; lane 6 treated with 1.0 2 M CDDP; lane 7, treated with
10 x M CDDP; lane 8 treated with 100 M CDDP. (B) Lanes
1 and 5, treated with vehicle; lane 2, treated with 0.01 M
ADM; lane 3, treated with 0.1 M ADM; lane 4, treated with
1.0 M ADM,; lane 6 treated with 0.1 M CDDP; lane 7,
treated with 1.0 M CDDP; lane 8 treated with 10 M CDDP.
Arrows indicate COX-2 protein (72 kDa).
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Fig. 2. PGE, levels in culture medium of lung cancer cell lines.
Cells were treated with 10 . g/mlLPS, 0.1 M ADM or 10 p

M CDDP for 48 hr.
[, vehicle: M, 10 4 g/ml LPS;7, 0.1 » M ADM;Z , 10 M

CDDP.
*p<0.05 compared with the value for the cells treated with

vehicle.

300

200

100

0 e T A
EBC-1 SBC-3

Fig. 3. TXB, levels in culture medium of lung cancer cell lines.
Cells were treated with 10 x g/ml LPS, 0.1 x M ADMor 10 p
M CDDP for 48 hr.

[1, vehicle; M, 10 x g/ml LPS; &, 0.1 » M ADM;Z , 10 M
CDDP.
#p<0.05 compared with the value for the cells treated with
vehicle.

TXB, level (ng/ug protein)

TI3042£0.14 p g/ g BE (p<0.05) &, HAEREERHIIBWN
THEZICHEINL TR, SBC3TYh, ¥ ba— L0040+
020 pg/ pgEEICHL, 0.1 MO ADMIUBEE TI30.76 £ 0.096
ng/ 1 g BE (p<0.05), 10 xM® CDDPHEEE TI20.65£0.12 4
g/ ug BH ©<0.05) &, HMBBHEIEC BV THEICHMLT
(RVAN

AL, TXBERNERAMIITRY. EBCLITI, a¥ b
O— VB EHERET A B EERO b e o7, SBC-
3TIE, T ba— VD164 73ng/ g EAICILL, 01xM
DADM BRI 255 & 42ng/ n g B (p<0.05) & A HEIZHIIN
LT, LA L, CODPRETIZAELRMIZED 5k
7.

PLERFRA S, PUREA~OWREC & o THREMRAEN I
BENBCOX21ET T % FVEMUBH b2 MEENEATHD
ZEARENIz.

. COX-2fE=EMNS-398 DAL H LB THE

FITIOCOX27S, PMSIIAT HMEHIcHE LTS
PERE ST B 2D, COX-2NDEHLEHETH %5 NS-3980
PR T B LT MR L. PR A
BT LSRR & TV TR L 22, NS-398 RIS & B Hiah S8 ik
S QR AR TICRET, EBC-LIZBWVWTH, 10 #MBLE®D
NS-398 757 F ¢ ADM O ICq 1245 8 (£ M2 p<0.05) |2k
L7, £7:, CDDP®ICs b [fHEiZ 10 oM I\ 1.0 NS-398 DA
T CHE (FNLFhp<0.05) KT L7

SBC3I2BWVTH, 10 xMU LD NS398 DA T T, ADM
B L UCDDP O ICx i H T (F N Fhp<0.05) (T LA, LA
Ko T, WFROMBEBKIZBWTS, COX-2EADM % CDDP
A AR ET S L IEH LT WA Z LAVRIE S
n7z.

V. NS-398C & 3 %0 # f2 16 FE R = A 2D R O BEAR

N'S-398 1= & 5 $97 34 00 A Fi bt 5 [ 35 o> B BA DS AR N 54 K
2L 0PHEVIAENRICEZ DO EHLNCTH L0,
FAVROTT LAeER LA, EBBCLIEBITAT A VER ST
A%E41Z%T. ADM, CDDP& i Fy Md 3ROl
WM EETHICMET S Ehb, SHMIEL NS-398121E
B L CHENROME VS B LEL BN/ SBCIIZBIT
BT AVEEYTLEE5I1ZRT. ADM, CDDP &b IZHE N w

M SAEDMBMOMEA & ETHICALE L, FHMEL NS398
WA L OHMREDROTMENH L EEZ LN

Table 1. NS-398 modulation of sensitivities to anticancer agents of lung cancer cell lines

IC,, values ( 2 M)”
Cell lines Agents Vehicl NS-398 NS-398 NS-308 NS-398
ehicle @uM) (10 M) (30 M) (100 M)
EBC-1 Adriamycin 0.220.047" 0.21-:0.039 0.150.050% 0.1610.038* 0.16220.039%
Cisplatin 28.8+8.4 2547.0 18,7£2.8% 19.1+2.1% 19.2£3.0%
SBC-3 Adriamycin 0.64£0.34 0.73%0.15 0.30£0.27* 0.17£0.011* 0.1940.036%
Cisplatin 16.3+4.2 13.4+0.86 122£1.7* 11.743.4* 11.3::2.4%

a) Drug concentration that inhibits cell growth by 50% by continuous drug exposure for 48 hr.

b) Each value is X£SD of at least three independent experiments.
#p<0.05 compared with the value for the cells treated with vehicle.
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Fig. 4. ICs isobolograms of the use of NS-398 as an adjunct with ADM (A) or CDDP (B) in EBC-1 cell line. Synergistic or additive
enhancement of chemosensitivity to ADM and CDDP was seen as a result of the adjunct use of NS-398.
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Fig.5. ICs isobolograms of the use of N3-398 as an adjunct with ADM (4) or CDDP (B) in SBC-3 cell line. Synergistic or additive
enhancement of chemosensitivity to ADM and CDDP was seen as a result of the adjunct use of NS-398.

Table 2. S-1452 modulation of sensitivities to anticancer
agents of lung cancer cell lines

IC,, values ( zM)”
Cell lines Agents Vehicl S-1452
ehicle (50# M)
EBC-1  Adriamycin 0.18:20.11" 0.18%0.12
Cisplatin 19.7%7.6 15.1452
SBC-3  Adriamycin 0.10:£0.03 0.050.03*
Cisplatin 1.5340.65 1.460.69

a) Drug concentration that inhibits cell growth by 50% by
continuous drug exposure for 96 hr.

b) Each value is X+ SD of at least three independent experiments.
#p<0.05 compared with the value for the cells treated with
vehicle.

V. TXA, SBARENES- 1452 DHBEEBRSMEICE LT T
R

COX-2 DHUBAIRTMEIER 2, COX212 & » TAM S 1ufifly
B S N TXA S LTw 2 2B HL 2T A7
%, TXAZEGREHEOPREREMC RIZTTRE ¢ iR
FAMRESER % BV ORE L7z, S1452MIC L A PSR e it
OELxRE2ITRT. EBC1 T, S1452RMIC & - TADM,
CDDPENFNDICHIc A B T Lo ko7, —J)7SBC-
3TIE, S1452iFMIZE > TCDDP D ICx IEHE LR Lz /RE
fedr o 7275, ADM @ 1Cs130.10 = 0.03 2 M 4> & 0.05 % 0.03 .
M~ E50% A L7z, LicdS> T, SBC-3DADM ki3 2 %
S % COX22ME T &€ AFEN—D212, Hlgs~l s
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Fig.6. ICs isobologram of the use of S-1452 as an adjunct with
ADM in SBC-3 cell line. Synergistic or additive enhancement
of chemosensitivity to ADM was seen as a result of the adjunct
use of S-1452.
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Abstract

To determine a role of cyclooxygenase-2 (COX-2) in the sensitivity of human lung cancer cell lines to anticancer drugs,
expression of COX-2 by two cell lines, EBC-1 and SBC-3 and effect of COX-2 inhibitor on their sensitivities to adriamycin
(ADM) and cis-diamminedichloroplatinum (II') (CDDP) were investigated. Western blotting revealed COX-2 protein in the
lysates of both cell lines at a low level. Exposure of these cell lines to ADM or CDDP augmented expression of COX-2
protein in a dose dependent manner. When these cell lines were incubated in the presence of arachidonic acid for 15 minutes
after exposure to ADM or CDDP for 48 hours, they secreted significantly higher levels of prostaglandin E; (PGE.) into culture
medium than untreated cells, indicating that anticancer drug- inducible COX-2 has enzymatic activities. Treatment of these
cell lines with 10 « M of a COX-2 inhibitor NS-398 significantly enhanced vulnerability of the cells to ADM or CDDP as
demonstrated by lowering of drug concentration inhibiting cell growth by 50%. The isobologram analysis showed that NS-398
had a synergic or additive effect on growth inhibition by ADM or CDDP in both cell lines. On the other hand, TXB,, another
metabolite of arachidonic acid by COX-2 and a surrogate for TXA,, was more secreted from SBC-3 that had been exposed to
0.1 # M of ADM than untreated SBC-3, but such enhanced secretion of TXB, was not observed either in SBC-3 exposed to
CDDP or in EBC-1 exposed to ADM or CDDP. The vulnerability of SBC-3 to ADM was significantly enhanced by treatment
with a TXA; receptor antagonist, S-1452, at a dose of 50 M as well. Isobologram analysis showed that S-1452 had a
synergic or additive effect on growth inhibition of SBC-3 by ADM. These results indicate that treatments with anticancer
agents induce COX-2 expression by lung cancer cells and that up-regulated COX-2 makes cancer cells resistant to growth
inhibition by ADM and CDDP. Administration of COX-2 inhibitors or TXA; receptor antagonists may be useful in
augmenting antitumor activities of ADM and CDDP.



