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R ZIREE I BT A v NI/ fE itk
VAT T T REEEORET

SRKFELREFHANEEZRE (L BH  RE0E)
| Kk B -

2 A 75 F v (cis-diamminedichloroplatinum (II), CDDP) &, FE/MAMEOILEERIIBOWTRLEELIRETH
5. L L #OEEREE TS TR, FORRO—-DIZEHMESELON S, AR TIE,  ME MR
BrHY, BEREOEREIIBITLENESEL FOEEEFICOWTHRE L. MEMkke LT, BERROPCIL
RERELCMS, B FEBHENOERBC1 2 VRS L2k 25, CODPREMIIERBEREICERCERBERBIIBVTEH
2T L7-. CDDPOFHEKRTH S HNVETFF > (cis-diamminecyclobutanedicarboxylate platinum (1)) (x5 % B
b, FEBMEREBICESCEBRZEREBIBVTERICET LA, BEERECBV CEFBRTEIET L EFE t BT 2H
B9, RERF-LC-MS & EBC-1 % iV THIEN 75 F+EMEZME L7, RERFLCMSOMAN 77 7 +EREE, EBEE
AREEL I8 L CEBSEIREEIZ B\ T, CDDPIEFEMRAE 50 4 M Ti340.4%, CDDPBRIEERE 100 M T 40.8% 12 Z N ENFEIC
EF L7, BE#ICEBC-1OMMBA TS FFE/EIR, EFHREREICHE L CRERREICBYT, CODPREIRES0 «M
T1338.4%, CDDPIREME 100 xM TIE35.9%12, ZHZNEBRIET LA, &6, RN F T ERBERETL LS
ZONBMBEF NI ALFY AV I AL AL - TFI LY PYKRAT 74—+ (Na', K-ATPase) &M% ¥Rb ik AR % {8
ELLTHELAEZS, RERFFLCMSIZB W TEFBERETI0.51£0.12ng/mg EA/S5, BEFRETIZ0.27
0.08ng/mg & /4%, EBCLIZBWTIEEBMEIRETIZ0.26£0.04ng/mg BH/4, EEFERETIZ0.13£0.06ng/mg EH /%
TH b, RN, K-ATPase IEHIEBRERBICBVTABET L7, e FEMIRGEME THERIREBIIB T
CDDPESHIIAZIZEL, TOERE L CEMERET O Na', K-ATP ase GO ETICL MM 77 F T EREETH
B5LTwa I EMRENS. /RS CRIESNHAEBERIREICHKY, Tl TREBERZEMETLTNAZ
& AR S 7.

Key words non-small cell lung cancer, cis-diamminedichloroplatinum (I ), hypoxic condition, drug
resistance, Na’, K-ATPase

W, RFICBWCHEIEEE IR THEOBMES I &
AFEEEROE L E 2 o720, BT I/ LI O
80% 45 90% % HHTEY, Z060%LL LTI LIERARED
RETRERBENE?, FHOEEE %2 5 eV EFTIIREES I L
T, PUBIEIC X 2B HEHRGE S 5 V2 E O
ErBENEITEINRTWVSE, Y AT 9 F ¥ (cis-
diamminedichloroplatinum (1), CDDP) 3/ NHiFlGRE & # D+
LERDPBETH Y, SHLECERICAVLRATYWS, T
#IIWKRT T F » (cisdiamminecyclobutanedicarboxylateplatinum
(II), CBDCA) X CDDPER UL 79 F+RMBETH 5.
CBDCA O /NMERBITIZ IZ3 9 2 BRI HE VA5, FE/HL iR
1234 5 E$HEIL CDDP & L TEW., LA L CBDCAL
CDDP & l_TBERI D%, BRI E2hb
5TAEFHEACDDP L Eb L aWnIZ ks, EEIRINNIM

FRILE 1R 19B%Y, FRIEIA4LHTE

M L EEICHWONTE TS, LL, Th6OHHEE
% B U EHERLEBRE 1T - T b IR 25 % [h#F
BAIIRZICHEREOVL DD LTV W,

BILERELE ORI TH HER & L CERIMMEAET
SNB, ERFECHE L ZOTIMA, gL 2 HmILER
FEOEBREMEICEETHLEE2 L5, CDDPIZXM TS
S OERREOBEE LT, MIERMEHEEEY ", Mizn
RS0, DNAREBEREY?D e sty
5. MBEAEEEEIC OV TIIMBEEF )L Aty - B
B LhAF Y - TFI M) KRAT 7 ¥ —+E (Na', K-ATPase)
AT HREBSEORTRHREINTH S, MEARER
BioowTld, WEMBEIZB VT IV Y F4 >~ (glutathione,
GSH)?, V¥ F+ >85> A7xF—+¥ (glutathione-S-
transferase)'®, X ¥ O F 7 %A > (metallothionein)!" ¥ N4

Abbreviations ;| CBDCA, cis-diamminecyclobutanedicarboxylateplatinum (II); CDDP, cis-diamminedichloroplatinum
(I); DMSO, dimethylsulfoxide; FBS, fetal bovine serum; GSH, glutathione; HEPES, 2-(4-(2-Hydroxyethyl)-1-
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LEMEINTEBY, ThonBESHEHSNL TS, DNA
EESEREIZOV T, CDDPIZX ) FE SIS DNAKSE
AT 5 MSH2 BEHA DA S, CODPittE* HE 5 LiRE
KTz,

¥/, MiEr et DBEBEEBEETHY, FOREIE
BEEEREBICIH A LHREINTVL DD 25 LEERER
BIZ BV TIEBMAR O PR R BRI 5 BREENET T
BEREESN TG PRy ZoOBFL CFEMIEAHETS
B, 851, & MIENBITEERICBIT A EREERETO
CDDP RS 12DV T DI v,

PR E 2, AFETILETBREIRE & RERFIRE
BT A FENRRIIERD 75 F T RIVERREE, B
UENFROBEREB BT MBERZEERERFIZONT
HERRT L 22,

ME B LTHE

I. &%

RPMI1640, ") »EE#%1E 7 (phosphate-buffered saline, PBS)
(PH74) BIUR=Z2 Yy - A LTIV VBAH
(10,000 A7 /ml) &= v A4 ERBTH¥ IR L hEALL. &+
JRIRINIE (fetal bovine serum, FBS) (3 =¥:HH3E R L D EEA
L7-. CDDP3 X UCBDCAW 7TV ANV - A4 ¥—X A7
A 7HREH (R V5 ERTL. YAFLAL T+
¥ F (dimethylsulfoxide, DMSO) & 2- [4-(2-/7 A FE F L x5 )b)
ANAN—T W]y Y ANT + VB (2- [4-(2-hydroxy
ethyl)-1-piperazinyl] ethanesulfonic acid, HEPES) i F1)6Hi3E
RE) 205, 34,5 AFNFTS =24 V)25V 7 2=
T hFVY AT AV (3-(4,5-dimethyl thiazol-2yl)-2,5-
diphenyltetrazolium bromide, MTT) & SDS 3 Sigma Chemical
(St. Louis, USA) X WA L7z, ®RbClIL WKL »FF >~ b
ACSIDIET7~T v L - P8y (HR) L HIEA L.

I. #BEkkE % OikE

b RN R DS ML T H 5 PC-9 (BEIRMEH
&), RERF-LC-MS (WilR#EH %) B L 'EBC-1 (MiRF¥ELEMH
®) V. PCORRREERMRERHEEELOIZL T
BREORE» GBI S WMk T, AIMREL V#5220
7z. £ 7:RERF-LC-MS & EBC-1 D &#fifltkix, HRICSFEOFFERTH
B - BIZFREFERERRIT (0D SVBALA, Mgl
10%FBS L 1% =) ¥ - AMLTh=A L P RAEEMA:
RPMI1640 55 8l % Fl V> T, 5%COL B, 37 COLMTICEE
L7,

II. MEERSMERR

PUR SN, Mosmann 5 ® o) 512 |72 Bando 5 %~
BOEFEIRE- T, HIIHIEEERRIC L > CTHMELZ. T4
b, BHEEFRROREBERICEEL, 2.0 X 10YH/ml & %
BEACHELA. PCOZODWVTIEEISRVEYLF L — b
(Coster, Cambridge, USA) %, RERF-LC-MS & EBC-1iZ22WT
1296 REJE~NVF 7 L — b (Falcon No.3072, Becton Dickinson
and Co., Lincoln Park, USA) %y, &7 x ViZiiEfEie LDt
2,000 oL &b &) IHE—BEELL. BEBREREL,
Fa—T7Ry 7 A% EFE L 5% _BALIkEDRE T A ER

&

LCERL L7, EERER BB RERBANIZ AR O0— 7Ry
7 APCHEE L 7. CDDPI33, 10, 30, 100, 300 uM D%k
EEhb LI, F/-CBDCAIZO0.1, 0.3, 1, 3, I0(mMDO %
BELZDIHIIMA, ERBERFEL 2WME L. EHE
ERTICEBEROBRERIZIO—TEy 7 ARIZTHT - 7.
FO%, 7L~ ME 15005 SHE L L, BERT2HER
L7z PCOIZDWTIE, FBER VB AEEANELBELHIIT 5720,
ELIHMBPEROLES % BRI VT T L— ML
96 REM 5, PBSIZHME L 725 mg/ml MTTHER % %7 = b
1220 1972z, 37CCAMMEEL . 20k, 1,500 @R
TH5FEELLT, EEZRFIL, &7 012200 x5
DMSO 22T, BEREN:FVIF UEREBRELS. 55
B#EHE Lotk B BIWILEEET EAR 340AT (SLT, Vienna, Austria)
VT, #EES0nmIZBIT AREEE T KR 660nmIZBIT 5
EEMBE LTHELR. BonlRkbEY S MgER iR
A, BAMHEAIC50%EFEAERE (inhibition of cell growth
by 50%, ICsp) % RO TEFIRZMHOIREL L. EEHRKEBIL
& T3mPL EfTo 7.

V. #lsR TS FrEEENTE

RERF-LC-MS & EBC-1iZ2oWT, MlENT 7 FFEBEL N
L7, i B & 2 Stk 1.0 X 107 /mlICFRE L,
M N (Falcon No.3025, Becton Dickinson and Co.) 1225
mlTOEA L C24RMEEL. LFEETHR L%, KEEE
BIZOWTIIRNR O Z & < Pl s 45 H KB FRIRREIC
BB L7 50 uM &5\ 32100 uM & 7% 5 X 512 CDDP % i
LC2RFMEEE LAk, JKiF LAPBSIZT2MEBEEFLZ. 2h
5O E BT L CPBS 123 L, M BE#% & Branson
sonifier 250 (Branson, Danbury, USA) % B\ CHREL 72, &
w77 FriRELREFROGEZHWTHlE L.

V. ##2iE Na*, K*-ATPase Z4NEE

Rozengurt 5P M F#: & Ohmori & "D FEIZHEL, HATERE
H72H) OFRVCIOMBBHTAELIEE LT, MREN, K-
ATP ase iM% E & L7:. RERF-LC-MS & EBC-1122\W T &l
Bakk® 1.5 X 10°8/mli2§8% L, HEPESHEE W (pH 7.4)
(10mM 7 F~§E, 5mM KCl, 1mM MgCl;, 1mM CaCl,,
10mM HEPES, 123mM NaCl) (2% L7z, /¥4 7V V-30
(RET R EeME, &R IR ER s EAL, EFBREINE,
HOWITEBBERETICAHBEEL/EBER L. *RbCl
1mCi/ml Mz T2, 5, 104 \ZHlEE R % HIL L, 1,500
RS54 ML L, PBST2EBERE L7z, 5% SDS &ML Tl
fbL7- &4 ACSILICTHER L, ToRghEEL Y ¥ FL—
arHyryy— LSCT00 (70, W) #HTHlEL .
37T EL4THO LM T CRBICHIEEZIT:, TORAEOET
4 o THIMIE Na*, K-ATPase &1 & L7z,

V. EAERENES

EMEOEAEIREIX, BCATUTF ATy A F v b
(Pierce, Rockford, USA) & Fl\WCilllE L 7.

M. HEHZEES R

D v Student O t MEF AV C2HBRELTY, &
RS RBOBEFAEED Y LHEL, BEEIXLSDT
FRLz

piperazinyl) ethane sulfonic acid; ICso, inhibition of cell growth by 50%; MTT, 3-(4,5-dimethylthiazol-2yl)-2,5-

diphenyltetrazolium bromide; PBS, phosphate-buffered-saline
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Table 1. Sensitivities of non-small cell lung cancer cell lines to
CDDP under the normoxic or the hypoxic condition

ICy, value (u M)

Cell line

Normoxic condition Hypoxic condition
PC-9 29.2+18.07 95.7+34.8"
RERF-LC-MS 33.3%5.7 73.1+4.4"
EBC-1 67.619.3 148.7+41.0"

ICs, value indicates drug concentration that inhibits 50% of cell
growth.

a) Each value is x £ SD.

b) p<0.05 compared with the normoxic condition analyzed by
the unpaired Student's t-test.
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1. WEEEmR%O s 275 F B8N

MTTE L IR ERBRIC L VLY AT 5 F
CEEMORSEERT. MIBAEFRMR (XD 25RO ICy
B GE D, PCOTIHERMFBRBIZBVT292218.0 M,
SR IREEIZ B\ T 95.7 £ 34.8 uM, RERF-LC-MS TIZIEHER
FIREEIZ B\ T333 57 uM, [EEEEIREEIZB VT 731144
«M, EBC-1 CIRIEFBEEIREIZBVTE7.619.3 M, KERE
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Fig.l.  Growth inhibition curve of PC9 (A), RERF-LC-MS (B),
and EBC-1 (C) cell lines by CDDP. Surviving rates were
determined by MTT assay. Points and bars indicate X = SD.
[, cells under the normoxic condition; @, cells under the
hypoxic condition.

JREEIZH VT 148.7 +41.0 uM T » 7z, WD IR/l g i
O ICHE D, EBERECBWCHEILBHEE 2otz ¥
%“hh, CODPEREMIIEBERBICIBVTHERIETLE.

CDDPELR L 77 FFRHERETHS CBDCAIZDVTY,
WA (02 2/ &, ICoEE kD72 (& 2). PCIT
I IEEEEEIREEIZ BV T 0.56 £ 0.09mM, {EEEZIREIZB VT
1.17 £ 0.23mM, RERF-LC-MS TIIIEHEEZREIIBVT
0.46 £ 0.11mM, {EREFIRIEIZH VT 0.72+0.11mM, EBC1T.
WEEBEREICBVT0.76 £ 0.16mM, KEEFKIKEIZB VT
1.49 +0.63mM T b, CBDCADIEZM b KR INEIZHV
THEIET L7

1. R 7o 7 EEE

RERF-LC-MS & EBC-1i22WC, #7775 +E#E Tl
sEL AR EYT (93, 4). RERFLCMSTIL, CDDPHEFHIH
FE 50 pM 1233\ CIEH R IRAE A9 105.7 £ 15.0ng/mg &H, &
Fe FIRAEAT42.7 £ 4.9ng/mg &4, CODPEBEFEIRAE 100 M2
BWTIEHEEFEIRAEST238.9 £ 5.1ng/mg EH, EHFIKEL
97.4 + 14.8ng/mg BH THh -7z, EBC-1Tld, CDDPIEERE
50 uM 2BV TIEH B FIREEAT38.5 £ 8.4ng/mg &M, EEE
iKEEAT14.8 £ 5.4ng/mg & H, CDDPIRHIRME 100 pMIZHE
TIEEEEIREES 100.7 £ 13.6ng/mg BH, KHEFERED
36.2+53ng/mg BEHTH-7:. T4bbH, CODPBEEREDN
50 M, 100 uM D VTHROBAICBWVTSH, 77 FTERE
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Table 2. Sensitivities of non-small cell lung cancer cell lines to
CBDCA under the normoxic or the hypoxic condition

10

1C,; value (mM)
Cell line .
Normoxic condition Hypoxic condition
PC-9 0.560.09" 1.17£0.23%
RERF-LC-MS 0.4610.11 0.7240.11”
EBC-1 0.76+0.16 1.4940.63”

1C,, value indicates drug concentration that inhibits 50% of cell
growth.

a) Each value is x = SD.

b) p<0.05 compared with the normoxic condition analyzed by
the unpaired Student's t-test.
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Fig.2.  Growth inhibition curve of PC-9 (A), RERF-LC-MS (B),

and EBC-1 (C) cell lines by CBDCA. Surviving rates were
determined by MTT assay. Points and bars indicate X = SD.
[, cells under the normoxic condition; @, cells under the
hypoxic condition.

Platinum content (ng/mg protein)

Fig.3.

— —

200 A
1T :
100 | T
*

-1

0
50 100
CDDP (uM)
Platinum accumulation into RERF-LC-MS cells. Cells

were treated with 50 M or 100 M of CDDP. The platinum

contents were

measured by atomic absorption

spectrophotometry. Columns and bars indicate X + SD. [,
cells under the normoxic condition; B , cells under the
hypoxic condition. * p<0.05 compared with the normoxic
condition analyzed by the unpaired Student’s t-test.
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200 4

100 4 L
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50 100
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Fig. 4. Platinum accumulation into EBC-1 cells. Cells were
treated with 50 xM or 100 M of CDDP. The platinum
contents were measured by atomic absorption
spectrophotometry. Columns and bars indicate X + SD. [,
cells under the normoxic condition; B, cells under the
hypoxic condition. *p<0.05 compared with the normoxic
condition analyzed by the unpaired Student’s t-test.

0.89

0 T

0.41 N

0.21

86Rb+ influx rate (ng/mg protein/min)

-

0.0
RERF-LC-MS EBC-1

Fig.5. %Rb' influx to RERF-LC-MS cells or EBC-1 cells. *Rb"*
influx was measured as a marker of Na‘, K-ATPase activity.
Columns and bars indicate X = SD. [, cells under the
normoxic condition: B | cells under the hypoxic condition. *
p<0.05 compared with the normoxic condition analyzed by the
unpaired Student’s t-test.

BB FEIRAEI THEEICIET L, = 08213 RERF-LC-MS,
EBC-1 DWW FNOMBEKICBWTHREBETH o 7.

. #HpafE Na', K'-ATPase &%

RERF-LC-MS ¥ EBC-1122W T, ®RbCIRAL L L LT
RIS Na', K-ATPase {FtE % £ & L 7R R4 RT (M 5. *Rb
WAZE, RERF-LC-MSICBW TIEREERETIZ0.51+

0.12ng/mg BMA /45, KEEFIRIETIX0.27 £ 0.08ng/mg EH/
4, EBC-1IZB W TIFEEEIRAETIL0.26 £0.04ng/mg HEH/
%, KEEFIRAETI20.13 £ 0.06ng/mg EH/SThHH, HEE
Na*, K-ATPase iF I3 vV ¢ M #R 120 T H RERRIREE LS
BUWTHBEIZETLE.

% =

IR A e NmBa MR E It LTk, CDDPR LD ET
575 FFRIEE L L LRI & B bt ETT
ENTWAEY, Lo LadbroBEHBILEL, BEHTHVE
BATI19%, Kl & OHFERIEDBET204%RIETH H ¥
SN AR TELLOLIIVEAAY., IOBRBEEFYLE
THED, REREEOHRAYVCHBENGEORED L L
A B LWEBESRALNTWE. —F, 75 FF Rk
EOEABRERTEBREOMBNIZ, ZORBEL L VHRH
HRTALOIDBEELERETHFOLEALNS.

BT Lot TrEREENS CIEREETHS. ER
MEECH, SMITRIEHENFEATEEOHEACEMCHS
LTv:57S, BEIEKT A0 THETIRMEDREEA
WAL CZMIREL &), BRIRBII2L LHESATVD
B roOEFESEE, EBEBOPME CiE20mmHg AT & HRE
ENTVEY, FEMEOBESEICOWT, Gatenby b i
ara—y—WEBEFA FTIETSa-TEHVWTHREL,
JE DI O B4 70-75mmHg 123 L CIEE RS IR OB
SHEE 14mmHg, B OHOBERESEE TmmHg Th o 70k
WELTWD, 29 L EFRHOKERFIREIR, BFRRSIC
LoThbPESNZVEIRTVE Y,

EEEEREPYEMRIC 5 2 2 BB IZoWTIE, TRETIZY
& 4 DIFEREFHE SN TS, ODwyer 5313, KB
FaHT-29 % AV 72 RENC T, BEBEBREIC L o TEABRSER
EHFTHBDT-Y 7k I —+ (DT-diaphorase) &t & GSH 7S
BT AZ EEFRLA. F/Yao 5MIEFE L C HT-29 % AV,
SEFH O EEEEBE DR, 1REFEIZHA>TT R~ AWEH
MENLIEFRLT. & 5I2Graeber & P ILFLAE R KHE L
Sl oMK E VT, EEERIRE I CRIIHIE (LT E
YT A ps3BEHOREBUIMMT 5705, FAIHLRTH DD
E3hoikECES S, MIBEHIIBW TG T2y 7 RS
UORAIEMAL L e WG L, BEREOERI L L HRER
O ELIZ 2V T Siemann 5391, KEEFIRBEIZBWTE b
HRHFEAMRD AS49 & =7 A AR KHT/ivICH 5 AN T 77 »
(melphalan) ORI E I HEICHHM L E#ELL. L,
EEEEIRGE L BT 5 I/ NIIaNR RO 75 F - RIUB R
OBz WTRELZPHLMIZSNTIEV W,

CDDPIZ ¥ AMl L~V IZB i 2 AT HEoMEE LT
i, MBNERORLY T, MANMENTomIEY Y,
DNARBEBEOFEN? WO I»®RE SN T, CDDP
OMBEAEBENELIX NS BEUHRAERTFORTRLEE
BIzBo LN TED, BRMMES X OISR % v otk
I Yo TEBELRESITWE, —ikiz, MIARNT I F
FEFBBEORTORRE LT, FHHOMBAILY &K DM H
#2505, fIEAN~DOCDDPOR Y AKIZOWVTIE, BES
B & B SENEESMS TP, UL, Andrews 5 ®
OB AR 2 W - BET, Na', K-ATPase [HE# TH 5
% 754~ (ouabain) THEBENIME~D 7T F+EHFE
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METF L7222 Edb, Na, K-ATPase &/ L 72 = AV F— KT
%0 CDDP D eS8 % "M% L 7. 7 Ohmori 5 %3,
TN CALER L 23BN BT #k PC-14 1238\ T, CDDP#¥
FEARHS0% 2 L b L7z, & 502 0hmori b 7iE, &
T 254 it PC-14 T & 5 PC-14/0B300 ##3L L, Na’, K-
ATPase @ mRNABRFEA DD LN L Z L, HIfLN CDDP%
MEIEkICENTiEmL, CODPRESELMMLZ LR
L, FE/IRRERRIZ BV T MR Na', K-ATP ase (&7
CDDPOMIBAM D AAIZHE LT A E W6 L 7.
FHIIRRFIRAEIZ BT, JIRE kD CDDP D
&F+22&, CODPELAEL 75 F 5 RHERETH 5 CBDCA
LHLT% REUEANETFTHIE, LTS, 4lZRLAD

{, EBERECBOYTHRA TS FTEREVRT 52
a%%%#uLt.%:vﬁ&iﬁ%uﬁﬁ%%@ﬁfﬁ++
ERERT BT AMBMEOMEZHEOICTLHMT
Na’, K-ATPase &M #IE L7z, FO#KE, KEBEFIRETIZM
f}E Na*, K-ATPase {GHIZ A BICE T L TWiz, $4bb, &
B S ARAEI AN Na', K-ATPase IO KT £ 4~ L CHllaA 7
SFFEBEZRT SEREEIONL. FOMBNTS S FF+
LREOETD, KEBEREICBT 5B CDDP
& CBDCAITH§ A REEHOER EEZ SN
JEENEOEEERIRE I, (LR HEHREELIT) LT
DERGZMELEZ SR TWAR NN = 5| 7 IEENERO
BRI ISR OB » DR SN B Z L 315 10802
FE A R AR 22 % VTR ET 5 2 & )
RALNTWAED, SEOKRELY, FE/IRMRMREE T
{REEFHKEEIZ T CDDP & CBDCA DHUAE BT UK T+ 2 2
ENEEPERY, MEHRIEREOR L L LEREIIBVTY,
BENSOBZERBIIEREGRELIERTIODL LTEETH
TR R E Nz, IR EFRECR L TiE, 75 FF %
PRBIEEA LY b, BEERIRCTURE L OB 2 L0 TR
LETHAI.

&

v b IR R R AR A B T, IEEEETRIREE &R
FIREIZ BT 5 CODPRESEM: % hlchadt L, DT okH%zHE
7z,

1. EEEFRBICBVT, CDDPRES M IE/ N0 A it i sk
D PCY, RERF-LC-MS, EBC-1OWTFNOMAakkTHEEILK
TL.

2. CBDCAIZDWT b, HRERFZREIC BV THIBER MY
12PC9, RERF-LC-MS, EBC1DOWFHOMIIHET L HEIZ
TL7.

3. W77+ EMEIX, RERF-LCMS, EBC-1OW§
ﬂﬁfﬂ]ﬁﬁ*’f LEBERBCBOTERIET L.

. BRbCIOHBR P ARIC X o TEEE L 7-§IFafE Na*, K-
ATPase {f#(Z, RERF-LC-MS, EBC-1DWFh Mgtk Ty
EEEFEREIIBWTERIZET L.

Vb, 5, Je/NfaligsE it Tl BB IR I
THIBLE Na*, K-ATPase IEHEMET LTB Y, MRS5S 5+
EREBOET %/~ L CCDDP & CBDCADHBIEBE S KT O
BRE %> Tw5b I EHRE SN, EEEEIREAIR NI
DALEREDHEN R IR ERIEIZTETFO—2THE LER
Y (AR

E

# i3

BWEBRAAIZHID, élﬁffnfi)fiﬂ%aif, MM EE F LASRAS
[R50 55 = P B G A R0 (TR TE Vo A O AT 2
SEFHBFICLL V)!ﬁ‘%nﬁfwf Li'd‘ N 1) s DAV AR AT AL £ 011 3
%ﬁﬁ)f%?é@ﬁ%é‘ﬁéﬁm:ﬁnﬂfﬂwﬂ LEFET.
LB, FHIENNEL, #5380 HAMRBZYRES (AR, 199843
), $39MEHARIBESHE (BIR, 199810 A) ICBVTRELE.
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' Abstract

Although cis-diamminedichloroplatinum ( II') (CDDP) is one of the most active anticancer agents in non-small cell lung
cancer (NSCLC) chemotherapy, its efficacy is often limited by natural or acquired resistance. In this study, sensitivities of
NSCLC cell lines to platinum agents were evaluated under both hypoxic and normoxic condition. ICso values of CDDP for
PC-9, RERF-LC-MS, and EBC-1 cells assessed by the MTT assay were significantly higher under hypoxic conditions
compared with those under normoxic conditions. The sensitivitiy of these cells to carboplatin also significantly decreased
under hypoxic conditions. To elucidate the mechanisms of resistance to platinum agents under hypoxic conditions,
intracellular platinum accumulation was measured in RERF-LC-MS and EBC-1 cells by atomic absorption spectrometry. For
RERFE-LC-MS cells, exposure to 50 or 100 M of CDDP respectively decreased platinum accumulation by 40.4 and 40.8%
respectively comparitive to the levels found under normoxic conditions. In case of EBC-1 cells, platinum accumulation was
decreased by 38.4 or 35.9% comparitive to normoxic conditions. Because platinum accumulation into NSCLC cells has been
shown to be regulated by Na*, K*-ATPase, Na*, K*-ATPase activity was determined by measuring ¥%Rb influx. In each cell
line, there was a significant decrease in Na®, K*-ATPase activity under hypoxic conditions: %Rb influx was 0.51 £ 0.12
ng/min/mg protein under normoxic conditions versus 0.27 £ 0.08 ng/min/mg protein under hypoxic conditions in RERF-LC-
MS cells, and 0.26 % 0.12 ng/min/mg protein under normoxic conditions versus 0.13 =+ 0.06 ng/min/mg protein under
hypoxic condition in EBC-1 cells. This data suggests that the decreasese in Na*, K*-ATPase activity under hypoxic conditions
induces a lower accumulation of platinum in the NSCLC cell lines, resulting in the corresponding hyposensitivity to platinum
agents under hypoxic conditions. Na’, K*-ATPase activity might be an important factor in determining the sensitivity to
platinum agents of NSCLC.




