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e AR EM AR PCO 2 BT 2 M/IMUE LR T2 SRS HEE O
VAT T F VRV R R I T SR

IRKFEFMELHOVESE ZME (B2 BE RE09)
H & & T

MBEORFMMEL, BUEFRECBII2EELMETH L. FHETE, WEAROY X795 F > (cis-
diamminedichloroplatinum (II), CDDP) B M (233 5 /MU (LR F SR EEREOBE L 20 SE +ME+ 2 B iy
T, M/MUGTECEFZEEHTE B6123 (= — 1 # &M, ) 2 FRSEER D CDDPRS M, B & S
BEF, EHITH—TAZEZ BRI OWTRE L, Mgk MBStk PC9B X 12 CDDPif 4T 5
% PC-9/CDDP & i\ 7z, MG MAEMA & 3BR 1 & & A BSETEO M TId, MIRAEICEB L WRABE TS 5500 MO
E612312 & T, CDDP®D50 %MI3HERHEMRE (drug concentration inhibiting cell growth by 50 %, ICs) 13 PC-9TIE7.57 +
0.18 uM#*50.62 £ 0.20 n M~ & 122 (p<0.05) 12, % 7:PC-9/CDDP T3 188.84 + 8511 x M A5 42.08 + 25.19 xu M~ &
454 (p<0.05) &) X)Lz, WHftkE b ICHEICCDDPIZH T ARSI L7, 74 VKT 7S A% A REc
i&, MRk S 412 CDDP & E6123 13 Mfesh B4 7R L7z, E6123 0 CDDP RS MM R OMFE + MU+ 2 HivC, Mian7
7T TERE, MRSV TV ERBLU VI FA LS NT YR T 25— BiEkEME LA, Zh5IEPCY, PC-
9/CDDP D Wf#iflask & 12300 n MO E6123 DEEEFit 4dro72. CDDPICE W FEENLTH b —3 X125 2 % E6123 0
HEERIFLE 2, WMRKL SICECI2SMIICE N BTSN, KO TR - A HETEH A —F 7
TIV=DI B, ARAN—EL, BANR—C2LBLIPHANR-FIORBEE I LIRS v 70y 51 ¥ 7R EOCTHRI L.
300 u M D EGI23 BT H R X=X 1 ORBUIH BT L 285, A A—H 2L H 28— ¥ 3OEBITIIBILEED b
Pofe. BELY, MAREECEFRE G B612313, b FIHREHIIHK PCOICBWVTH RS- C1BHLBELT
TRM=IAZHEHL, CODPEZHEESES 2 LASRI S/,

Key words lung cancer, cis-diamminedichloroplatinum (1I), platelet activating factor receptor

antagonist, apoptosis, caspase

Y A7 FF » (cis-diamminedichloroplatinum (I}, CDDP) (&
ELFREO EELRTEETH B, ZOEFFED SR & &
SO BIERE B TABDREEETAEELHE
BMTH5. CODPOREEWERETIRFE LT, EFIGdh
BIZL > THBEOMBENER L ETEF LYy a - Ay
LATP7 —+ (Na*, K* ATP ase” ™ *, HH|IOMMsHed 285
TAHTUTA ¥ —¥ C7, MBERELEIHBRNI LS
F# » (glutathione, GSH) &&", L9 F+ S FF 27
x 7 — ¥ (glutathione-S-ransferase, GST)* B L ' 2 ¥ T F 7 &
1 7 V5, & 5IZIADNABESEME BT o NS,

MABIEHEILER T (platelet activating factor, PAF) (£ 7 L L
—HRER REMRBICEST2NEEDEEA 71— ¥ —
THa. HEMlaD CDDPREEHERTF L L TPAFORS 12
DWTREHUTOHESH S, Catalan 5 21d, T v FORIZE
TPAFRGIZ & ) FIEMKFMIINa®, K* ATPase {F A5 E &

Fre114E 1 B 198BS, FR114E2 25 H SR

NbI L, F7:PAFFISETH 5 PCA4248#8 512 L - TNa',
K" ATPase {EWED PAFIZ L AHE RIS N A Z L 2 8E LT
W5, F/:Llarivele 5%, A IRE EEIZBVTPAF 208
THLEREDLF P FWHHENL, ZOBTOF 1 FF—F
CHEMESNBE I L MELTW5, BIE T TIZ PAFSAR
EHEZOLOINESGEFBOONL EORE LB
., Bruton & "3 F1E BBk F MR HL60, 18055tk
MM K562 8 & UYIH ML A2780 128 T, PAF
ZREHYIIETH 5 SDZ 62434 2TH BRI PR IS G % 5%
HL7zZ &, U PAFSZRERETE WEB2086 12134  #ilE
BEEIEOON e o722 &, b MEMBERIC BV THAE
HDPAFZHEITMO TMETH V), PAFZAFEHEOHIE
BHEEN PAF R B4 % 5 IZPAFIZ & ) BRE S N5 /MR
BEERBEIIMBEA LA WT £ %% L. FA#IZDanhauser-
Riedel % 9%, 9FEIH O PAF A MR PIEISIBEIE % 3O

Abbreviations ! CDDP, cis-diamminedichloroplatinum (II); DMSO, dimethylsulfoxide; FBS, fetal bovine serum;
GSH, glutathione; GST, glutathione-S-transferase; IC, drug concentration inhibiting cell growth; MTT, 3-
(4,5dimethylthiazol2-yl)-2,5-diphenyltetrazolium bromide; PAF, platelet activating factor; PBS, phosphate-buffered

saline; TBS-T, tris-buffered saline with Tween20
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Ik, IRHOFEFIC L BMEEFEESPAFZEEROMEZ
F2b0Tid eI egHELA. F/2Sandval 50T v b
DEBIERT TV EIER L, PAFYZOT R b — ¥ A#igIZ
T DAL, PAFSAKERERSGIZCLoTTRF—2R
HFEAEENAEZ EEFMREL TS

PLEDOEDS, PAF Eﬁiiﬂmlb‘*FﬂHHEODCDDPE‘Z"ﬁF&
HENFITS OB Y BRI EEY, PAF A KRREIEEN
HPAFHEME &3 F o 72 (BB THEE R £ 7 ¢ Wik,
b IO 7 R b= AFEIZBWT LS 2DEE %
FEATEEINREEINE, TNOoDHFHELNITHEILE
By Lf/iiﬁﬂn%ﬁﬁtl,f_. AR Tk e BRI etk %
Hwvy, FRAIETIE E61237° CDDPW’“’IS_LEE’ZFQ‘IHEE[Q
F, &%U‘ ZCDDPIZLBATRIN -V AFEIZRIZTTEE
WCHEET L 7.

s L UFE

I.® =

RPMI 1640, ') » E:#R#%E (phosphatate-buffered saline, PBS)
BLU1%R=Y )Y - APV T ML D VREHRIE= Y AL
WETHE ER) LWBALL. 7Y BRMA (fetal bovine
serum, FBS) 3= A0 () £ WA L7:. CDDPi2HA1L
EHER S (E) £, E6123 [(S)-(+)-6-(2-chlorophenyl)-3-
cyclopropanecarbonyl-8,1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido
(4',3:4,5)thieno (3,2-f) (1,2,4) triazolo (4,3-a) (,4) diazepine] (X 1) i
I—HABRRNEt EE) I ELFEE5 2% VA F
W A7 % F (dimethylsulfoxide, DMSO) | #5545 (KB)
&, MTTI(3-(4,5dimethylthiazol2-yl)-2,5-diphenyltetrazolium
bromide] % Sigma (St.Louis., USA) & b A L 7.

L. % f2 #

EVAAL Y S —FRRERE L VL5 221572 ¢ N HiRE
KAk PC-9 &, £ D CDDPi#kTd % PC-9/CDDP % fiv 7z,
MAEIZ10% FBS & 1% =) v - AL T T AL ORE
WA Nz 7- RPMI 1640 B2 i« F\ T 5% CO,iRIE, 37Cn%
PRI LSRN THEE LS. DToOEBROMBRE R,
TRTCZDEHOEESHTHCTIT- 72,

I, FHIRSE

FEFN B PE S M E A PR T AR & D RET L Ao, s
5 PCY 3 X 'PC-9/CDDP D % #illla & [UL L, HEHEIHIZITiE S
75, MM E S X 1@/ mlIsf#E L7z, 96RVIEYLFT

0 —N

\

S N. N

Cl

Fig. 1. Chemical structure of E6123.

L — b (Coster, Cambridge, USA) D% 7 x )b |ZHIAZ %38 7 100
/zl’:f']'\f}\ LCHIBHEE L. 20k, BEETITMmgm
WHBE5 2 BV ERKEES0 . Mb L< IiZSOﬂM b
FM200 1 LIZBIT B8 DEG123 (BEREHICIEM) 50 p15 72
WEHEETS0 p 12EALAZSRFIOT 2012, & 512200 4 12
BT BEAGRED L uM, 3 M, 10 2 M, 30 « M, 100 u M, 300 4
M, 1000 u M & 7% 5 & 5 CDDP (BEEHICHEM) 50 px 1 F 72135
BES0 p 12 MA Iz, T 208H, 5%C0O, 37TTHELL
%, 2000[E¥E/5312 CL05RE L LT LFEZHEIL, #i7zioks
200 1 1R MAT. 4270 Ry FNCHIELAE, 100
1B LTI REE~ILFF L — b (Falcon, Franklin
Lakes, USA) (Z# L7z, 0Ok, BEEWI100 1 %N THEESE
PUZHEFE L7z, 96HFMIf2IZ PBS T L 725 mg/ml D MTT#H
W20 p 12 MR, &6I4REMEFRE L%k, 2000 EEE/512T10
SEELCLTEEEZNYERS, RIZDMSO#MA T, £
L7z Vi Uik G R M L 7o, %, HBIREEST (BEAR
340 AT, SLT, Vienna, Austria) % FI\»T, & 660nm ® ODfE %
L LT560nmiCBiFAO0DMEEEIE L. TOMEE AT
EFHMERE &, 50%MAzEIEHERE (drug concentration
inhibiting cell growth by 50 %, ICs) % K& TIEH B DIGHE
L7, REBRIEEL o2 BIC3ELL LT, ZOEHEL KD
THEEE L.

V. BERtSERREER IS T 2 EHIFREUROHE

fRL R EER T 2 HRIFADR M5 20,
Steel 5 "D HFE > TTA VIR ZT T L2 ERK L. Thb
B aTal OB AETF R & ) E6123 B354, CDDPEMORE
ETD, ICy, ICh, ICw, ICw IC %KD, ThEZhNELhO
ICo THRL-EZEHR LA, ZOfE*E6I23DHEAITAL L,
CDDPOEAIEBE Lz, 1A, 1BERDIT 7 LIZx#lICA
yE#IlZ1BE 7Oy FLTHRER VA £, A7 7RI
FAZxE, Brxy#iz7oy PLAHBEZE VA, 3512
ICi, ICy, ICn, IC 2RTIEEDECIZZZHH LA, T
A TE0%DOWHHEF R TOIZLELCDDPOEE, ¥
%55 1Cur, ICus, ICus, IC.s% HMDAETFMML h3ko, =
NEIC, CHLMEZBE L. Baxfliz, BlikdizAzxy
Bz 7oy N UTHIE ARG, S SRR E o >
PE—&L, CDDP10uM, 30 .M, 100 M, 300 M &R
L7, SER0F TR E &2 2 ¢ D12 % 7% B6123
DREERD, THEECI2Z3BIETOIC, THLAEZE L
7z. F7:, CDDPHIMTOHIC, T 10 x M, 30 « M, 100 » M, 300
aMERLfEER RS, 2hENERnio 7S 7 Fiz7ay b
L7z, Eo3AOMBTHENR LM, s HEWERE
THHEEHENME, HRTHISHEET 25T HENE,
BMEFHET 2B MRz S L e L.

V. #8828 CDDP EHEE 0T

175mm® 7 9 A 2 (Falcon) % FIVyCH52E L /- B45EHR 125 54
Ha5 X 10"f8/ml iz, HARPEME 100 o M F 7213 300 « M O E6123
b L CIBEERML, 351 REEES50 MO CDDP %38
MLT, HEEBFMUCT2MRMEER L2, 208K, K L/AZPBS
T 2E%E LA, BIXL MLt v =4 — % — (SONIFIER
250, Branson, Danbury, CT., USA) # W THf L, BFRLE
THIRNZ 7 FFaEENELL.

V. GSHEE B LU GSTEMDRAE

MR OHEH| BB ICHE 35 GSHE R & GSTIFHFME T
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FHIRHRIE 175mm® 7 7 A 2 (Falcon) IZTHRELLDOES
BRIV, PREZNEEIEELI00 M E7213300uMD
E6123 % L XA SN L THS AN C2RRRIEE L 2. #
D, k¥ L7zPBST2MPEH L CHlla% @I L7-. GSH &L,
Griffith®o iz AW THllE Lz, 72 b by vk
EDTA & (125 mM KH,PO./K.HPO,, 6.3 mM Na,EDTA) % 300
plMATY = =% — % HWTHR L. BREERORE 300
p NZ12% AN 7 + 3 ) FUEE 100 o 1R A, 2BFERE L7,
4°C, 14000 [ltz/5, 150 B OEGE, BEENEERICLE
100 »2 1% 0.3 mM NADPH, 500 mM KH2PO4, 6 mM 5,5-% F
FER2LVZ baXYEY, BIVOSEUD TS F4 28
TEEEIO L LUCTHEIZMZ, EE412 nmOBREZEL
7z, BEiREFE O GSHEHIZ & iEef v &, Zod%:
BWCGSHE#F& L7/, GSTiHMkEd, Habig b0 hik% A
WTHIELZ. T4b5, GSHEDWEHKERAZEORL v b
21 M KH,PO, 500 4 1ZMATY =4 —% —%FHwTRHREL
7. 4T, 14000 E¥E/5 12 CTLO4ME0L, EiFE30041, 1
mMGSH300 41, BEU1mM 1-7 002, 4= baR>E
60 u | FRHFEREARICAIENLC, EE340 nm O
FEEZEEL.

W. 7R b= ZDOB

LA UREAEDNANHR (E/ X7 LFV—24, FYITXoL
VA kRERI VTR T LA LA L T ot
4 R HmEF Y b, "= HF—<N Lh, KR #H
WTT7RM=V2EERBILLZ. AP UHEASDNAAIET
R — 2 A0SR E ICEEET 5, 1 X 10°E/ml iZiR%E
L 7o AR IREERE 500 4 142, BHEBREL00 oM, F 713300 4 M
DE6123 &, FARES0 1M 7213250 . MO CDDP %R L,
2RISR L2k, &0, BRiEL, EHEEE 2V
BEREELMAT2UMRMEELL. Z0%, BELALLY b
BAUFa~N—3a Y ARELICTRE L CTERL, WEE S
THAEBFETFEW L. APt oHkE~ I 708 4
Y=L — MIRFSE, IR BFEE 100 2 IEML 72 K
12, HIDNALVHAF ¥ —¥E X7 L4V —LDODNALRG &
Kis &4, _uv4 %y ¥— o0& % ABTS (2,2'-azino-di-
[3ethylbenzthiazoline sulfonate(6)]) % #H 1259 & & THLE
FERCTHE L. EBHME LMoL E XL 5 - R
T RWBOFRLAN A F 3 ¥~ LB THR L72H% % increase &

[

LTT RN XDIEEE L.

VI. #R/IS—EDRIE

TRV ABEETRETETOTT—ETHEHAN—F
T7I)=—T7UFT—HE LT, hAN—F]1, HAS—F,
HANR—EIDRBEET Y2 Ay 70y 54 v TFiEdHVCE
EE L7 Mi% CDDP 250 x M, E6123 300 x M, F 72137
HICOWFHIRE /2. B, KG L/-PBST2RIBEH L TH
fa A EURL A, B L 7-H8E % AR HE[20 mM Tris (pH 7.6), 10
mM EDTA (pH 7.6), 10 mM MgCl,, 5 mg/ml Na;VO,, 2 mM
dithiotreitol, 1 mg/ml NaF, 100 mg/ml j3-glyceroposphate
(Sigma), 10 U/ml aprotinin (Sigma), 1 mM phenylmethyl-
sulfonylfluoride (FIF)NZIRE S &, B L MBT 4EGEIEL
THEfaZBEEE L, 15000 HER/40 2T RE.L LA, BAN
s biEE ) ASDS £/ — )b (0.25 M Tris-HCl,
2% SDS, 30 % glycerol, 0.01 % bromophenol blue, & —1{b43
M, HE) 2 SERELTHTTSHRMALT, EHTEN
Bz, IL—rBeN30pglid L) EBHEEZRAELT
10/20 SDSEV 77 Y NT I F7V (LR T, 60 mA
W TEBSFKEN L7z, B 54 mAT604HM A €1 PVDF A
Y7Ly ELEER) BEES €L Z0OAXTLYESY
AFXLINIENMAZI1% Tween20 (FI36) A D b1 RiEEHE
i (Tris-buffered saline-Tween 20, TBS-T) (20 mM Tris-HCl
(pH 7.6), 125 mM NaCl, 1% Tween20, TBST) IZT7 0 v ¥
FH, 1LRIMEOH B A/ — ¥ 1§14 (Santa Cruz
Biotechnology, California, USA), #i 4 X /% — ¥ 2911k
(Transduction Laboratories, Lexington, USA) B X UL 4 A /73—
¥ 34114 (Transduction Laboratories) (ZBEF L7-. +45&D
TBSTT104-M, 3EHERE, 5% A+ 4 37 JITBSTHHR
VR S 7 2 RPTR O HRP BT 7 4 F IgG Hifk (Sigma),
F 72X HRP R PU~ 7 A IgGHUK (Sigma) IZIBRE L7-. HIE
TBSTC104M, 3EZEEL, ECL (T ¥4I x/8, K
W) TR TRELL.

K. ZEnEREOCER

#HilkiA CDDP#EfM®E, GSHEE, GSTiEMHORlEL LUy
IR TRy T4y MBEIBWTIEHEOBATREY
BEL7h, FOEATEEOHEIEIBCATO T4 7 vt
1% v b (Pierce, Rockford, USA) % Hi\>T47 - 7-.

X. MEETEROREAR

AT ENE, B D %\ Student D tIRE % Fl VT 28

Table 1. E6123 modulation of platinum sensitivity of PC-9 and PC-9/CDDP cell lines

IC,, value”( « M)

Cell line Vehicl E6123 Sensitizing

ehicle (500 2 M) effect”
PC9 7.57:}:0.18 0.62_4:]0.20 12.2
PC9/CDDP

188.84i| 85.11

*

42.08:1:25,19 4.5

“ Each value is shown by the £+ SD of the three times independent experiments.

" Sensitizing effect is IC,, value of control cells/IC,, value of treated cells.
* p<{0.05 compared with the value for the cells treated with vehicle.
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REZITY, FRESYARHEZEEEH ) LHE L. BER
XESDTEL.

39 &

[. E6123 " CDDP B &I RITTH

MR ERE 3R % H V> CEFfli L 72, E61232 & % CDDPX
S B OREFTE LIIRT. E6123MH(Z L - TCDDP
D ICxiE, PC-OTIZT7.57£0.18 u M A5 0.62+0.20 u M~
12.24%12, PC-9/CDDP Tid 188.84 & 85.11 ;2 M #* % 42.08 ==
25.19 u ML 454512, HEIZ (FR2Nhp<0.05) EEHEEH

Relative dose of E6123

0.0 —T
0.0 0.2
Relative dose of CDDP

T T T T T [ 1

1
0.4 0.6 0.8 1.0

Fig. 2. Isobologram analysis in PC-9 cell line. Data points on
the left side of envelope indicate that the effect of E6123 on the
CDDP sensitivity is supra-additive.
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Relative dose of CDDP

Fig.3. Isobologram analysis in PC-9/CDDP cell line. Data

points on the left side of envelope indicadte that the effect of
E6123 on the CDDP sensitivity is supra-additive.
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I. ¥RARETERAE R IC ¥ 2 HHIGBOEMBERERDER

D¥E

E6123 & CODP DA INAHFH R R &2 MRET T2 7202 T AV
KO 7S a#ER L. PCOBUTATA VRIS IL%K 2
WRT. &Ry MISIMOLETHICMEL, WMERIZIZME
BEHNED LN, PCY/CDDPIZIIBIFAT A VET S T A
OREREE 3IZRYT. EFy MISHMBOAETHIZMEL, M
AN TR RAFRD S 7.

I[. #i2ACDDP ETEB DR

-

H

o
J

N
o
]

7

o
o
1

@
o
i

[=2]
o
1

40 -

Platinum content(ng/mg protein)

7 %

PC-9 PC-9/CDDP

Fig. 4. Accumulation of platinum in PC-9 and PC-9/CDDP cell
lines. Each group were treated with 50 » M CDDP and no
E6123 or 100 » M or 300 « M E6123 for 2 hr.

B, no E6123; BZ A, 100 . M of E6123; %, 300 ;2 M of E6123.

(=]
L

nN
o
]

GSH content (nmol/mg protein)
o

Vehicle E6123 E6123

100 M 300 uM
Fig.5. GSH content in PC-9 and PC-9/CDDP cell lines. Each
group were treated with no E6123 or 100 « M or 300 M
E6123 for 2 hr.
M, PC9; A, PC9/CDDP.
*p<0.05 compared with the value for the PC9 cells.
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HiREr CODPEEEITE 2 2 E6123 DB O # [ 412R
9. PC9, PCY9/CDDPOWFhoMilathicBvTdH, E6123
F52& > THIRRM CODPEM B IS H B L BLIERD bk
7.

V. GSHE&E, GSTEMORAE

E6123 DM GSHERIZE 2 AW B2 ME L s ™ 5142
Y. GSHEE (X, E6123 KM Ti, PC-9M6.1+1.8
nmol/mg & 12tk L PC9/CDDP T4 13.3 + 2.0 nmol/mg & H
{2 (p<0.05), 100 MDE6123METIZPC-9D4.5%0.1

o
o
]

g protein)

£

~

£

E60

=

o 7

E s

40

>

>

%20

[}

-

3 '

Vehicle E6123 E6123

100 x M 300 uM

Fig. 6. GST activity in PC9 and PC-9/CDDP cell lines. Each
group were treated with no E6123 or 100 M or 300 » M
E6123 for 2 hr.

M, PC-9; &, PC9/CDDP.
*p<0.05 compared with the value for the PC-9 cells.

% increase

7
Vehicle CDDP cDDP
50uM 250 uM

Fig. 7. Induction of apoptosis in PC-9 cell line. Each group
were treated with no CDDP or 50 x M or 250 M CDDP and
no E6123 or 100 « M or 300 . M E6123 for 2 hr.

W, vehicle; B4, 100 M of E6123; %, 300 » M of E6123.
*p<0.05 compared with the value for the cells treated with
vehicle.

[

nmol/mg &2t L PC9/CDDP Ti312.7 + 1.9 nmol/mg & &
(p<0.05) &, PC-9/CDDPIZBWTHBFIZHMML TV, L
L E6123 {3812 PC9, PC-9/CDDP D\ Fh OHIfaRkIZ BT
bGSHEEAARIIELEE o7,

FMLEL, MEGSTHEREOBREE M 6127RY. GSTIHEMIE,
E6123 K4L¥E T3 PC-9 1 49.5 + 5.6 nmol/min/mg HH I L
PC-9/CDDP T3 77.6 + 10.2 nmol/min/mg &H (p< 0.05) &,
PC-9/CDDPIZBWTHEIIHEML T/, Lo LE6123/H
&, PC9, PC9/CDDPDWFh oMKk BT b GSTiH M
THEBIERSE Lo/,

V. PR =2 20FHE

CDDPIZ L ZPCODTH b — ¥ AFHEIZ3T 5 E6123 DB
IZDWTHIARZ:. B6I23MLIZ L o TPCIODTH b= Rz
H (<005 2H LA (MW7), FBICECIZZMLEIZ L 5 TPC-
9/CDDPDT R+ — Y AL HE (p<0.05) 12158 L7z (D 8).

% increase

Fig.8. Induction of apoptosis in PC-9/CDDP cell line. Each
group were treated with no CDDP or 50 « M or 250 x M
CDDP and no E6123 or 100 » M or 300 M E6123 for 2 hr.

M, vehicle; B2, 100 . M of E6123; %, 300 M of E6123.
*p<0.05 compared with the value for the cells treated with
vehicle.

12345678

CaSPaSe 1 g

Caspase 2 @uiidepepes o o
Caspase 3 omomes @ - o = -

Fig.9. Western blotting analysis of caspase 1, caspase 2,
caspase 3. Lane 14, PC-9; lane 5-8, PC-9/CDDP. Lanes 1 and
5, treated with vehicle; lanes 2 and 6, treated with 300 x M of
E6123; lanes 3 and 7, treated with 250 4 M of CDDP; lanes 4
and 8, treated with 300 . M of E6123 and 250 » M of CDDP.
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V. ARIN—E1,2 30ORE

HAN=EL, AAN—E2BL A AN-EIDFEHR T 7L
AE Ty T Ay TEEHCTRE LABEER 9ITRT.
suilatkE b, 45 kDallBBO LN D H XA F1OEHII
EAI23MBBIZ L o Tay bO— il LCHEICHE ML, £
7-CDDP#L¥E, E6123 £ CODPMEHOMLBIZL -oTh, AR
N—P1DORBIIEEEML, A RA—E2LHA—E3
DEHITEF123 L, CDDPALE X 52 E6123 & CDDPMjZH|
OMBIZE o THEL Loz,

3 =

FRFE T, b MHBREMALEk PC-9 CDDPREEEM, B &
U'CDDP#HE M7 K b — L 21214+ 5 PAFSHEGENENE
Wy FOWRE WS 2 BT, PAFSAEKREIE E61232°
CDDPEEMMERTF, B LU CDDPHFEMRT R+~ X255
2 HEBERE L7z, E61231ZCDDP et sd, £0
Bre LT, #AN—¥10%EHE AT 5 CDDPFHFEMET K
—~ L ADOMWBERPEETH L I EHRBEEN, CDDPOMIE
MNEMRKE, GSHEEB L UGSTiFHIcx+ 2 BEIIBEEMT
Hote.

MBS0 % 8 5 CDDP DRZ M HE T 5 D13 3EH|
OMBNERLHHBEIGEEL2RFTHAS. Na', K”
ATPase & CDDP Ol A~ D EEBN#fi% % F] 5. Andrews 5 i
R B SR M BT R 2008 & % ) CDDPi 4 #k 2 817 5 CDDP D#llfL
HEFE LRI L, CODPMEHRIZHEBRICHL L TNa", K7
ATPase fEMAMET T 52 &, Na*, K™ ATP ase [HEH TH 5
FoNA 25125 ) CODPOMIAANERENET 352 & 23
L7, £/, CDDPOMBA~OERIHE IZ I3 HERETHE
3GSH, GST, A#0F 4434 vBLUTOF4rFF—-+C
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Abstract

Drug resistance to anticancer agents is one of the major causes of cancer treatment failure. The purpose of this study was
to evaluate the effect of a platelet activating factor receptor antagonist, (S)-(+)-6-(2-chlorophenyl)-3-cyclopropanecarbonyl-
8,1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido(4',3:4,5)thieno(3,2-f)(1,2 ,4)triazolo(4,3-a)(1,4)diazepine (E6123), on the
sensitivity to cis-diamminedichloroplatinum (I ) (CDDP) and elucidate the mechanism of the E6123-induced sensitization in
a human pulmonary adenocarcinoma cell line, PC-9 and PC-9/CDDP, a CDDP resistant subline. For PC-9 treated with E6123
at the maximum concentration that did not influence cell growth, the CDDP concentration that inhibited cell growth by 50%
(ICs) was 0.62 £ 0.20 M, which compares to 7.57 &= 0.18 x M without the E6123 treatment. The sensitivity to CDDP was
thus 12.2-fold enhanced by the E6123 treatment (p<0.05). For PC-9/CDDP, the ICs, to CDDP was 188.84 =85.11 u M
without the E6123 treatment, whereas it was 42.08 &= 25.19 x M for treatment with 300 M of E6123, a 4.5-fold enhancment
of sensitivity to CDDP (p<0.05). Analysis by isobologram showed that E6123 and CDDP had a synergic effect in each cell
line. To assess the mechanism of sensitization by E6123, cellular platinum accumulation, intracellular glutathione content
(GSH), glutathione-S-transferase activity (GST) and CDDP-induced apoptosis were evaluated. Cellular platinum
accumulation was significantly higher in PC-9 cells but there was no significant change with E6123 treatment. Although GSH
content and GST activity were inherently higher in PC-9/CDDP, there was no significant change caused by E6123 treatment.
CDDP-induced apoptosis was enhanced by E6123 treatment in each cell line. As caspase proteases have been reported to play
an important role in drug-induced apoptosis, caspase-1, caspase-2 and caspase-3 proteins were examined by Western blotting
analysis. Expression of caspase-1, but not of caspase-2 and caspase-3, was enhanced by combined treatment with E6123 and
CDDP in both the PC-9 and PC-9/CDDP cells. These results suggest that an overexpression of caspase-1 caused by the E6123
treatment enhances the death signal of CDDP-induced apoptosis, and that this is the mechanism of the synergic effect of
E6123 and CDDP.




