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FHR~A b~ AT CHFEERTN-[2-[[2-(y LT IVF I VT I ))-
IFNVTVFFIZFIV]-<A b= A C (KW-2149) M4Ee b
SE/INF R B Ak O A8 ST & F DT SEAS RS D RRET

GIRAFEFMEFRARES =M (M R ReR)
Ho & B

<A F=4 ¥ C (mitomycin C, MMC) FHEED 7N-[2-[[2-(y LIV F INT I )2 F N T FF]ZF V71 b
74> C (7N-[2-[[2-(y -L-glutamylamino)-ethyl] dithio] ethyl]-mitomycin C, KW-2149) 1243 % FE/NARLITHR O T PE48 R & 13
LT B0, b MBS E RO PCOE Bk E L T KW-2140 2355 2 €5 & £ 12 & ) KW-2149 i P #e & 4802 L
TPCOY/KW & s L7z, PImBEmeSiEatBRI & 4 50 % IRl (ICx) % Ei§ 5 &, PCO/KWIIKW-2149 1258 L T9.1
BEOMMERTLE. 8512, PCO/KWIE, MMC, #i#i4 > Fox ) > RFUESWE 3 KB{L A F U572 714 Zb-1-2
FN2MH-A ¥ = d 74 »F 4 2)-TaR)— )b, TIEYF, TRUTIAS Y, YATSIF, 40702 ORH
PR 7-ZF V10 kB L 7 b7 ¥ v ox L TR R %R Lz, DTV 7+ 5 —+¥ (DT-diaphorase, DTD) i&{#iZ, PC9
0 759 == 48 nmol/%/mg BEIZxt L, PC9/KW Tl 478 + 114 nmol/5/mg &HIZET L Cw722%, DIDEED Y 7 <o
— ) (dicumarol, DIC) fL¥iZ & oT, KW-2149 12449 % PCO/KW D IC,1443.2+4.5 (M5 240+ 9.6 o MIZET LR
BEEIZTE L. PCY/KWIZBWT V¥ 54 > (glutathione, GSH) &&(IFF ML, SNy F4+-5-FF7 A7«
I — ¥ (glutathione-S+transferase, GST) {EMEII B EIIRT LT\ 7225, TMIfAkkE b GSHERMER D T F 4= AN T + ¥
3 UMER, GSTHEEOI S 7V » BEIEIZ L - TKW-2149 1284¢ 2 BBk L i o 7o, MIRRAEDEREN,
PCO9/KW TIZPCODBI%ICHFIETF LTV, LaL, A9y 70y METIE, ERHHRY 7 THEPHEEALS
AR EEEESL, WTROMBRIIB WL RBEIRES N o7, $72, DICREIZ X 5 TPCY/KW D KW-2149 i3
MERBIIEEICL6REICHML 7. PCO/KWIZBIT BHHME & LT, KW-21490MNEHREORTIEETH S I R
g7z, X512, DICHTDTD & SRR ZF O AR 2 NIRRT 2 LA L E ko7,

Key words KW-2149, mitomycin C, dicumarol, non-small cell lung cancer, drug resistance

<4 ¥4 2> C (mitomycin C, MMC) &, JE/NHRARIINEIZ
HLUTHRTED R BP R WIHEO—2THS. MMCHH
Tasi % RiET 21201, RN TR EZITEELS ML LE
WHbH, FORLKILERENTHELLLT, DT-V 7R 5 —
+ (DT-diaphorase, DTD), NADPH-# } 7 1 — 4 P-450 % TTH#
#, NADH-F b 7 0 — 4 b 8ItBE, 4 F CEfbEER,
Y UFUBKEBELR ESNLNTWDEY Y. E, ST
%+ > (glutathione, GSH), 7 V¥ F 4 -S-F} 52725 —¥
(glutathione-S-transferase, GST) % & DOAIBLAZEHIC AP,
MMC ORIEHEALIZES LTw a0,

TN-[2-[[2-(y L7V F INT I/ )-TF N FF]F L]~
4 =43 C (7-N-[2-[[2-(y -L-glutamylamino)-ethyl] dithio]
ethyl]-mitomycin C, KW-2149) 70l y- L7 V% I L X ¥
IVEATAKRBEOHBEOMMCHERTH LY (H1).
KW-21491%, BRI LTMMC & 38 E OWEL VHLIES A

TR 1045 9 A 24 H%fF, FAR 10410 B 20 H 2 #

Ry FPITLEFLY, L ROEESEEA RSV, §
BAINHIE MMC X 0 BEETH ) 72 fiif sk o 2 e
FETHD, -0y BV THRRRFTH Y, HETH
e/l 2 S2 BV TR RERASEI T X T B ™,

KW-21491%, 7 KU 7= 4 ¥ riifhkk, ¥ 273 F Vit
MMC it ¥ 8 2 F L Coeiit 2  L s v &4 2 |iED s
L SIn ) sl gt ) Shibata & 1, MMC T4 JE/ MR
MR PC-9/MC2, PC-9/MC4 %432 L, DTD A" MMCifitt
fLE#I BV TR BEELEEHE R/ LTHY, DIDIFHED
& F LTV 2 MMC RS BV T KW-2149 13 2835 i P & 7R &
B Ens, KW-214913 MMC DB EMETHL LOO, 0
EHELICIEDTD 3B 5 L T e v & i L 72,

—J, GSH & ¥ A5 4 ¥ HKW-2149 OHEH A B & Ml T
B EOBEPR L ML X DIEEIL ST L OHETD
H5. L L, KW249 DS EHET 2 HFIZo0T, i

Abbreviations : BSO, D,L-buthionine-S,R-sulfoximine; DIC, dicmarol; DMSO, dimethyl sulfoxide; DTD, DT-
diaphorase; EA, ethacrynic acid; GSH, glutathione; GST; glutathione-S-transferase; MMC, mitomycin C; MRP,
multidrug resistance-associated protein; MTT, 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium bromide; PBS,
calcium-free and magnesium-free Dulbecco's phosphate-buffered saline; PMSF, phenylmethylsulfonyl fruoride
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i BAHTH B, FEIZIE/DHIRLIHERR % I T KW-2149
EtEBE B L, £ OMPERMBIZOWTRE L7,

MBBLUHE

I. & E-o

RPMI1640 i B & O » ER#EE B ALK (calcium-free
and magnesium-free Dulbecco's phosphate-buffered saline, PBS)
EH74) &=y A/ EEHTHE (RED) L OMALZ. ¥ VIERM
B SMEE T GRR) L DAL, MMC, KW-2149, °H-
KW-2149, 7 KU T7<4 ¥ BLUIKBEILAFNETI)F
f WL AFL2-HA ¥ K=Vl T7-A VT4 F )T IR —
V (3-hydroxymethyl-5-aziridinyl-1-methyl-2- (H-indole-4,7-
indione)-propenol, EQ9) (X AIFM T3 GRK) & H #5527
VAT FryBLOL MRY FIZERLE HE) &y, 7
¥ WV -10KBEILY ¥ 7T P F ¥ » (7T-ethyl-10
hydroxycamptothecin, SN-38) (¥ 7V b (R} £ 0, Th¥
N5 %25 7., ¥ 7~ 11— (dicumarol, DIC), ¥ 1 — > 20,
JAFNVANT 4 F ¥ F (dimethyl] sulfoxide, DMSO) , A7 O
—ZEAEMBE T KR L DA L7, oL
7 & Y Sigma Chemical (St. Louis, USA) & DA L 72,

I. #8 K2 #%

b b IENHIELR FERR PC-O 1d, REERKERHEERE LS
Lo THilRBOBE» OB SN b0 E I, Kk
1110% D IEMAL L7z S RRIRILE, 100 pg/mldA F L7
24 ¥, 100 BAZ/mlod~R=3 ) ¥ %00z 72 RPMI1640 5% i
CLF, SBERERET ) AV, 37C, &H, 5%
C0./95 % 22 R D&l T TIF » 7. PC-9 D KW-2149 it M:#k 14,
PFIRSHETHHE, #r Lz $4bb, KW-2149 % 0.01
pg/milZ 7z 3B CPCOERER L, ML PCOLIA
BOREECHC TR L & o 7218, HBE-h O KW-2149RE %
003 pg/mliz BiF, SEAIRBHEESOH4DHRIL, ZORE
THRATEE L Zo/oMifad 7. ZoMilet 6RO,
- MIEE, EREEELVEERCHEL, MO R
il BRI L. C otk E PC-9/KW & L /2. PC-9/KW
IFKW-2149 % 0.03 ;. g/mliNZ 72558 T LAEMET R L, HER
KHWBIZH o T, Lt d 40 EKW-2149 5 &2
WESEE R TR L /2.

CH20CONH2
Ha2N

MMC

CH3

L-Glu-NH(CH2)2SS(CH2)2NH

KW-2149

CHs

o]

Fig.1.  Structures of mitomycin C and its analogue KW-2149.

VX AY 70y NMEOBIZ, PEEAOBMEa Y fu—-L
& LTCe MEMEBMEY IR0 B LBk OT FU T4
U TR T H 5 K562/AT (BF/e by skt v v —, #
W, BmERELLYMEE) 2, LRHERERS (multidrug
resistance-associated protein, MRP) ®fgtEa > bm—n & LT
v FETEBERE A LRG0T U T A D ViR TH B
HL60/ADR® (&iRUKEERFETIEER N BB, N &—
iR L o5 VA

IL. EFERRER & £Z HORERE

4,000 MR /ml > RE SIS L 7 AR IR W %, KB AR 25
cm’D ST ATy 7 BT 5 A 3 (Falcon, Franklin Lakes, USA)
210 mI§24EL, 12 QM E TEBEROIREITHFICRE
L7-. BE3EBARAS3, 4, 5, 6, 7, 8, 10, 12 H# - Bl % &
L, 03% by 7 —THE L, JERMETEMBE L
TMmERFERTHEE L., FMBIHIC2E375 23520
LM EEEL, TOFESEEROTHNE ST 7IZEEAL,
SHEIEEE O 75 7 O & 2 S IR & SR 72,

V. ZHISDHEHR

PC-9 3 X U KW-2149 it P8k PC-9/KW o) 4 FEHTHE 38 | 4
T EAEMEE, Mosmann S OWMEICETOEELYIMZ 2L
TORFFC & MET L, RIS B MR & L S
WAZIRE L T4 X 10 /mLICFAE L, Z OMBEER % 96
FOEE L — b (Falcon) 12K X100 p 19D, 2WHRHERY
EL7Z Z20OW%, REBREO2HEOREICHRL -ERBRE
£IUT100 pl 22, 96MeMEEHE Lz HER, PBSITHE
L5 mg/ml& L7z3-[45Y AFVF7V—ib291]25Y 7 x
ZNVF FIVY T ATE I (3]4,5-dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromide, MTT) ¥&# % & 71220 p 197200
ZTAMEBIEEE L, 96K T L — b &E5 2,000 BIEET 105
WL Lo, LEAESEECESIL, DMSO % £7X200 «1
FTOMA CTAMERHEEL, 967CTFRT L — &5 HiRE L /-
BROWSFE %, 1180 N5 EAR 340AT (SLT, Vienna,
Austria) % JH\V CTHIE M 560 nm, *f U8 9% £ 660 nm Tl L
7. MINAIREML L BEEE E N A 2 6 R OWSLIE O ER % T >
FE =L L, FNENOER E N R 6 RO D
23 -l T 8-y F— U TEL, EHEE (%)
L 1NOEBRIIFERIZ3MO 7 9 A 3Hh 5 EITL 2/l
FHMADTL— FIZHEE, 37L— FOEFEROPHEE L -
TEOLEERI BT B EFHOM L U7z Al TE3 i & &
B0 1.2 50 % HETHIIHLR Y (IC) & RDOFEHNEKZ ORI L
U7z, BesthatBig, #2402 MomI3miTy, #hFhoi
BRI LR 7o IC, i Bl P & SHEH O IC, & L, K#lly
BB TLescmar L7z, A o8 e LT, WX
(relative resistance) %, IiFPE# [Cy & BIED IC;, Thi L 7214
ELTRko,

V. MBERESKHRETFORE

1. #MIMADTD &, GSH &R B X U°GSTifH: o5

KBTI B B 5 X 10 DML & ok L 72 PBS T2 [l ki
L, ke L/

AL DTD i1 13 Ernster 5 * 0 J5 %1228 % )l 2 72 Benson
HWDFFEIZL o THELZ. 25 mM b ) AIEEBHFH (H
7.4) %500 w10 & THEBEHEHEFLEE Sonifer 250 (Branson,
Danbury, USA) # AV THIFEBIEL, 4T, #4 14,000 Bz
TISAMEHE G LT EELHRILL 2. 25 mM b Y RIEERRR
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B EH7.4), 007%™ Y MET VT I, 0.01% Y — > 20,
02mMNADPH, 5 yM 75 Y T7F=VIYX 7 LiF V&R
U7z, 107\ 1100 10 REEMNA, B&ECHE
EENT26-V7un 72/ — b4y F72 /)= LaRBRgE
40 pMEZ DB EHIZHAT, 600 nm TOREEDHERE T
ko, ZOREE20 uMODICEET LRFET TV,
FTOELRD, BREEZEHR L.

#Ma N GSH & & |4 Griffith 5O HEICHE L TRIE L. ]
#izy B EDTAB® (125 mM KH,PO,/KHPO,, pH 7.5, 6.3
mM EDTA) # 300 p 10 THEEFEMELZ, ZHIZ5-ALT
FH ) FIVER12 %I N A THIE L%, FRTIRKMEKE
L, 4T, 414,000 B¥C 155 & &0 L T EEZRML
7o, EREMEROF 2y F20.3 mM NADPHIER 700 41,
6 mM 5,5 -VFH-ER2Z P ORY Y UEEERL100 41, EiF
100 1, 500 mM ) > ) 7 &R HE (pH 7.5) 100 12N Z.,
ROII2EMEBRRETHRELL. OB VY F4 VBT
BEFEOSBAE A, 412 nmOURELRE L. LEOAD
DICHEADOBREDGSHBEBRZMA A Z &2 X » THERMRE
ko, ZoRERCCHRNOGSHEREZ ERE L.

HAa GSTIEIZ, Habig 5P FEIZL Y fllE Lz, &k
) B ) Y ARREHE (OH 6.5) EINA CEBFEERL, 4T,
1545 14,000 H#5 T 15 4 B EE.L LT LIEZRIL 2. 2h
21mMGSH, 1mM1-2 0024V baxyEVEMZ,
B2 72 0 0340 nm TORSEEZE L #lE L2, DTD &Y,
GSH& &, GSTIHMIIWThd MU BEHEL D IREL 2.

2. DIC, 7F4 =¥ RA)L74+ %4 3 (DLbuthionineSR-
sulfoximine, BSO), T% ) »#& (ethacrynic acid, EA) I2& %
HH R M OB O RET

Shibata P D HEIZHE> T, DID X LIEBEEMOEWEE
e %774 DIC*#%, PC9B & UTPC-9/KW DEAIRZHIZS
ZAHWEEMTT % BV ORET L7z, SEREERRRGRTIZ 1R &
L7, 9, 6ROVESFIAFvsr<v4 707 L —F
(Costar, Cambridge, USA) 1250 1O DICHH /- I3 B %
SEL. DICIZ0.5 BHEOKEEILT M) 7 A KBEBIZERL
7ok, BTERTHBEMEIRAT10%RHEICEEZIRANRET
Ho7:500 p M F TEREBCHINL . AKEBILF M) 740K
HIBEIZ00IMEL 2B LIFALL, 2V PO —VORIZHE
UBEEDKEET P Y L EFRIL 2, SrUSRIRRED 415
MR L EANAW R 50 11N, & S HMRRER T
100 1Mz, ERvF 4 r 7L > THACRM L2, 1R
R, HOLTEERRIBEL, BHZ2E&E LT
WCIEBEE L. BLLTEELRE LR, HRI2200 41
DEBWEMITERY 74 Y FEITVIFERE L, Z0%
W EFEOTA 77— MCBL, 6REEELL. £
DO, fhRoFECHEo7. F72, DICTREL 721
O DTDFEMIE, DICREEZOMBEEZREL LT, BN
HEIChE o THIE L 72,

GSH & B EHEE TH 5 BSOV2 % AV 7 KBS Bk H
HETH 7. BSO ORRIBE L, B7SEER Ol la s s i A
WWREKBEEIIBKBETH 7210 yMERD L) ITHE
L, KW-2149 & FIRpIC8E3 L7z, SEHIERBERT 1L 24 BRI & L,
FO®ERE ST R VIEERTT2EMEEL, RO MTITE
TR R MR L7z

GSTRHER TH 2 EAV 2% B\ W2 KEB b A0 FETIT-

L

7o, EAORRIEE X, BB CHINRaEIH 210 %Ki m
FARMANMETH 7100 pMERD L) ITHEL, KW2140
CRIRRIC 24 BFRIIEEE, T OBERE & T R VR T2RY
#E L, DEOLBITHBROFEIE 2.

V. #BEA KW-21490 ETEE DT

I EEER I B B 1B DML % 5 ml OBE IR & ¢/,
"H-KW-2149 (bbigHiEME 12 Ci/mmol) % FERUTIED KW-2149 ¢
FRL, BRIEEL (MER3 L) CHIBLSEERICME 72, 2
& B\ 34850, 37T COHERENTIRE L 2O HEEL
%, 452,000 ET5AREGLTEEZET, L&k
L7:PBS#iMx C2McE L <, HleHoMitEL S &
M 1EEOKERE M) v ABH0.5 mlE ML TRML, %
BIC24BRINE L CHIRLABIEL, FEO1HEOERY N
THHLE. FOBACSUL Vv FL—F— (7T vh Iy
Ny, BE) 210 mlnz, BEHEHEz®ES Y FL—vay
# 77 v % — LSC-700 (Aloka, Arlington Heights, USA) % HwT
e L7,

VI. DICIC & 3 #EFa KW-2149 EHE 0L DORE

Bk oy =& { *H-KW-2149 % JERET M KW-2149 THR L,
BORE10 oM E% 5 &) CHIBERICINZ, §52DIC
FRREES0 (1 MERDLITMAL. LEFEEEL, 20
DEEOMEIE, RIRoFEICHE- 7.

VI. PHEEAE, MRPEBEORE

MBEEOPHEESE MRPEHOET Y2 X5 70y}
HETHRE L. 9, Almquist 5P O FHFFEIICE- T, Mgy
B LM ECoE 2B L. $4bhb, 5X10MEOH
fa%, ML A LERER 10 mM b AEEERETE eH 74,
10mM D )4, 15 mM b7 294, 2mM 7=
Z— WV AFIANFZ VT BT AN (phenylmethylsulfonyl
fruoride, PMSF), 200 1 g/mlEDTA, 50 pg/ml 7 ¥ F/34 ¥,
2 pg/ml 7SOF =, 200 pg/ml NUFIT Y, 05 pg/ml
A _RFFr, 1 pg/ml RTAYF >, 25 pg/ml RNase A,
50 yg/ml DNase 1) 12T 105 MR L 72 f, ME WAL,
4C, B53,500 T IS S MEHELL, LiE%4TC, B
55,000 BIE T 20 5 B AL L 7. SRR (10 mM b
ASEERARIHWE, pH 7.4), 125 mM A 22— A, 2 mM PMSF,
200 4 g/ml EDTA, 50 pg/ml 7 ¥ F/84 >, 2 pg/ml 770
F=v, 200 pg/ml NUHF IV, 05 pg/ml T L RTF,
1pg/mlA_T25F ) ICTHREL, MEEICEGOEERL
F0M%, BHELE LTA0 4giiX4% 7.5% SDS-PAGE TEXK
@L, BUEZYFr Y7L+ FRHOEEE & t¥EE
W OHED) CEE L. BEEEESBRERLEF01%Y 1
¥ 2070100 mM ) ABHRIK T2UBE 7T v ¥ 7 L
7%, 1,00045 AR L7y AMPHEEE /70— T M
{£C219 (Dako, Carpinteria, USA) & % \ i3 100512 &R LYY
2Hik F MRPE / 7 O — F Uik MRPm6 (Progen Biotechnik
Gbmh, Heidelberg, Germany) & 24 BRI SIG S¢72. Shi
1,500 (2 AR L 722 T b S b F F 3 & — Ciliv 7 A4
L7 ZUTY PHUE (FTe v b - Uyosy) & IRIEKEL
TE0RB G S, ZUNYAMrINIAvEYA (T
v U Y) B L o THEMGEERERE L.

K. EAEBENER

EREDEHHBE L, BCABHEERE X v b (Plerce,
Rockford, USA) % FwvCHlE L 7-.
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Celis/mli
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Fig.2. Growth curve of PC-9 and PC-9/KW. The average cell
counts of three flasks at each day were plotted. Points and
bars indicate X & SD. O, PC-9; [[], PC-9/KW.
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X. #EEtEnvanig

EERFERIIX £ SD TRIAL, HEBRE CEHEo v ¢ -
Ex V2. DTDIEME & KW-2149 12481 2 B2 ORIz 2
VW Tld Pearson OMBRE & W THRET L7z, p <0.05 Z#cEr
BN HE &L 7.

5% &

1. fEpafEhRsm (X2)

PC9, PCO/KW & b, L% & bEEBRBIG6 AH T Tl
MR H o 7o, MR MEE L, PC-94%25.8 W/, PC-
9/KW 2 2730 Cah b, RHER ICHBEZEEhh o7

I. EHIBSMEFRLD

KW-2149 D PC-9 239 % [Cyld 0.11 £ 0.05 u M TH 72D
12 L, PCO/KWIZx3 B1C,131.0£02 M ThHY, 4
MEREIZIETH o7 (M3A). ZOMHEERERzEF LW
B TOR L b4 ABERLCORETH /2. MMCIZ
31 L TIE PCO/KW DA HHHEIE X 8.7 Ch D, 1ZITRERK
FEMMEER LA (M8B). HHFEA > Fot /) » Z{LAWEOIZ

120

100
80
60
40
20

o (( 0.1 1 10

MMC (uM)

Fig.3. Growth inhibition curve of PC-9 and PC-9/KW by 96 hr exposure to KW-2149 (A) and MMC (B). Surviving fractions were
determined by MTT assay as described in Materials and Methods. Points and bars indicate X & SD of at least three independent

tripricate experiments. @, PC-9; @, PC-9/KW.

Table 1. Sensitivities to various anticancer agents of PC-9 and PC-9/KW

IC,, values (pM)”

Drugst RR®
PC-9 PC-9/KW
KW-2149 0.1140.05” 1.0£0.2% 9.1
MMC 0.40+0.21 3.541.0% 8.8
EO9 0.1010.04 0.31+0.14* 3.1
Etoposide 1849 150+ 60* 8.3
Adriamycin 0.47£0.29 0.99+0.32* 2.1
Cisplatin 43+22 11£5* 2.6
SN-38 0.0240.012 0.13£0.02* 5.4

a) Drug concentration that inhibits cell growth by 50% by continuous drug exposure for 96 hr.
b) Each value isX £SD of at least three independent experiments.
¢) Relative resistance value =ICs value of resistant cells/ICspvalue of parental cells.

*p<0.05 as compared to IC,; value of value of PC-9.
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Fig.4. Effects of dicumarol (DIC) treatment on the
sensitivities to KW-2149. PC-9 (O, @) and PC-9/KW (], M)
were exposed to KW-2149 for 1 hr with (@, lE) or without (O,
[} 500 M DIC and growth inhibition was measured by
MTT assay following 96-hr incubation. Points and bars
indicate X = SD of at least three independent dupricate
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Fig. 6. Accumulation of KW-2149 in PC-9 and PC-9/KW. The
cells of 5 X 10° in number were cultured with 10 z M [*H]-KW-
2149 for the incubated time. Efflux was evaluated by washing
the cells with resuspending and incubating the cells in drug-
free medium for up to 4 hr after addition of the drug. The
radioactivity of the cells was measured and x = SD of three

experiments. dahiet
determinations was shown. @, PC-9; @, PC-9/KW.
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Fig.5. Relationship between DT-diaphorase (DTD) activities o 0
o 2149. PC9 (O, - ,
and ICy, values to KW-2149. PC9 (O, @) and PC-9/KW (] E PC-9 PC-9/KW

M) were exposed to KW-2149 for 1 hr with (@, l) or without
(O, ) 500 M dicumarol. Points and bars indicate X' = SD

of at least three independent dupricate experiments. Fig.7. Effects of dicumarol (DIC) treatment on the

accumulation of KW-2149 in PC-9 and PC-9/KW. PC-9 and PC-
9/KW were exposed to 10 M [PH]-KW-2149 for 1 hr with
#) or without ((J) 500 . M DIC. Columns and bars indicate
X £ SD of four determinations. * p<0.05 in comparison with
control.

Table 2. DT-diaphorase activities, glutathione contents and glutathione-S-transferase activities of PC-9 and PC-9/KW

Cell li DTD activity Glutathione content Glutathione-S-transferase activity
el e (nmol/min/mg protein) (nmol/mg protein) (nmol/min/mg protein)

PC-9 759487 23.9+4.8” 23949

PC-9KW 478+114%* 47.4+4.1% 142£13%

a) Each value is X1 SD of five determinations,
b) Each value is X==SD of four determinations.
*p<C0.05 as compared to the value of PC-9.
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LTI, ETEES LR & EmMEE R L. = bRV,
PRVTeA Y, VATFTF Y, SN3BIIH LT EREN
REMEE RO,

. #MEBAEERICHRETF DR

1. A DTD &M, GSHEES &L U'GSTIHME: &2)

267708 7x) VA N72/—VERKELTHE
L7-4Ba M DTD i1, PC-9? 759 + 48 nmol/4/mg BEHIZ
1, PCO/KW Ti%478 + 114 nmol/53/mg HH L HEHICET
LTw7:. GSHEEIF, PC9OD23.9:+ 4.8 nmol/mg HE 4T

Table 3. Effects of dicumarol (DIC), D, L-buthionine-S,R-
sulfoximine (BSO) and ethacrynic acid (EA) treatment on the
sensitivities to KW-2149 of PC-9 and PC-9/KW

IC,, values to KW-2149 (uM)*

Treatment PC.9 POGRW
Control 7.6+4.6" 43+5
pIc? 5.6+3.8 24+ 10%
Control 0.28+0.11 12402
BSO® 0.22+0.13 12402
Control 0.18+0.03 1.1£0.2
EAY 0.13%0.02 1.0+0.2

a) Drug concentration that inhibits cell growth by 50% by KW-
2149 exposure.

b) Each value is X £ SD of at least three independent experiments.

c) Treatment with 500 »M of DIC for 1 hr.

d) Treatment with 10 M of BSO for 24 hr.

e) Treatment with 100 M of EA for 24 hr.

*p<0.05 as compared to the value of control.
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Fig.8. Western blot analysis of P-glycoprotein content (A) and MRP content (B) of membrane rich cell sonicates. An amount of 40 » g of
protein was loaded onto each lane. (A) K562/A (lane 1), PC-9 (lane 2) and PC-9/KW (lane 3) cells. (B) HL60/ADR (lane 1), PC9 (lane

2) and PC-9/KW (lane 3) cells.
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Abstract

7-N-[2-[[2-( y -L-glutamylamino)-ethyl]dithio]ethyl]-mitomycin C (KW-2149) is a new derivative of mitomycin C
(MMC). To elucidate the mechanism of acquired resistance to KW-2149 in non-small cell lung cancer (NSCLC), we
established a KW-2149-resistant NSCLC subline by continuous exposure to KW-2149, using PC-9 as a parent cell line. The
subline, PC-9/KW was about 9.1-fold more resistant to KW-2149 than its parent cell line at the ICs, value as determined by
MTT assay. It exhibited cross-resistance to MMC, EQ9, etoposide, adriamycin, cisplatin and SN-38. Cytosolic DT-
diaphorase activities were significantly reduced to 478 = 114 in PC-9/KW from 759 =+ 48 nmol/min/mg protein in the parent
PC-9, while addition of dicumarol resulted in significant decrease in the ICs, value of PC-9/KW to KW-2149. Although
glutathione content was significantly increased and glutathione-S-transferase activities were significantly decreased in PC-
9/KW, treatment with D,L-buthionine-S,R-sulfoximine or ethacrynic acid did not affect the sensitivity to KW-2149 in either
PC-9 or PC-9/KW. Intracellular accumulation of KW-2149 was significantly reduced in the resistant subline to 63% of that in
the parent cells, but both cell lines lacked P-glycoprotein or multidrug resistance-associated protein. Addition of dicumarol
resulted in a significant increase in intracellular accumulation of KW-2149 in PC-9/KW. These results suggest that the
decrease of intracellular accumulation of KW-2149 in the resistant subline may be a mechanism of resistance to KW-2149 in

PC-9/KW, and that addition of dicumarol partially overcomes the resistance mechanism independently of DT-diaphorase.




