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CIREER D ¥ A 7 F Vi bIZEE 9 Na, K-ATPase X O
ouabain&s 1k D2l
v Ey LTI = 2R S 32 oy NINE= 11 (S 9118

¥ $% : cis-diamminedichloro-platinum (II) (¥ 2755 >, CDDP) |2 X A0 b5 B W T3 ok
L EEE L 22575, COMFICIAW L LS L v, 22T, ORIk (Sa3, H1, KB) KUZ 5 DCDDP
i A% (Sa3R, HIR, KBR) & IEH A2 & $RI L 72 MIfg % f v €, TSR M AR © CDDP ML 12 £ 9 Na K-
ATPase®ZAb& Hl& LCTRMET L7z

CDDPIZ X % 50% MMl E (IC,) &, HIEHIRTIEZNZN1S5x 10K U75x10" M, Sa3&Sa3RTid45
X107 K U55%10° M, KBEKBRTIZLOX10" K O70x10™" MTH 0, IEFHHEHAWMNIZE0x10° MTH - 72,
AR L IE 5 o AR 12 L CCDDP S M L T PERR I E BN DB vk & D R e % 7R L7z, Na,
K-ATPaseif {13, Sa3& VSasR2 e <, HIL VHIRZ DT IZEEZ R L727%%, KBEKBRTE T %2 7.
OuabainfF7E F TO XKML DIC,Ix. H1 & HIRTIZ5/K 0720 nM, Sa3 & Sa3RTIE80/% U180 nM, KB & KBRTI340
K130 nMTH Y, EHEHAMIZIES nMTdHh - 72, ZOFEHN S, CDDPINEILIZouabainlZ kit 4 5 Mif AL b 1
I 2 EAURME ST, BBk L AR ONa K-ATPase i M FHE 253 % ouabaini B K I ML & - TR 7%
0, ouabainlZxf ¥ At LiZNa, K-ATPaseDZALIZ L 5 b DTl W EREBI N SHaOPAESY 87 &
ATPTAD S % HR L TR CHEC L 722 25, BHEIMRICL > TRZ -7 D L2 5, CDDPIit
HALD A 71 = X LGB OFEFIZ X > TRA 25 2 & &, CDDPIit M tizouabainfit b 2 5 2 & AVREB S /e,

X—7—K: Y RATFF >, Na K-ATPase, P¥ES » /37 'H, ATP7A

i

AL, LB OBRIETMNC X 20 BH0BRA L Th
L. LaL, WKL ZEHEOREIZEA S,
T, IULB X OHEE 7 E O TR D %
L. BEOQOLOET 24 <. 22T, NEHEMORE
BT IS % LA £ B L0 s
Wik L OFFBMBHEHRATON TN D,

CDDPIZfLEFEIC B TH.LMRIERTH Y,
FICBWTHL L OEFTHH SN TWw5b. CDDPIZHM
flc B 2DNAER, HEoEE #@EHES X O
FMOEIEE L 725 LT E -y 245z T) Z &
T, VIBAMEREFEST L. —F, —EBOEMIBVT
FE AN 2SCDDPICx L CIkPLtE 2 /R L, (LD =)
9, PUEANGEORE L 2> Twh, CDDPIZHT %
ST PERHE & L CIA MM P R ™Y S0 L P A 7

(]

Y DNABEIEHY 2 & ZRTFMETH L 2 Lk
HEENRTWD, REEIICCDDPEZE N §R Y 70 58H
5 & L TP-glycoprotein'” % ATP7A, ATP7B: 2 =
BILCIh e frbhCcwa, Lo L, Na K-ATPase
\XCDDPOEL Y A& W (s L C v L ST
WA, RWREPIEL V. £ 2T, CDDPIEIZ 2w
TNa, K-ATPase!” # .l oz 42 2 & & L7 Na
K-ATPase 3@ DI EE IR L, ATP1SF OhKS
fifr & 8 L C 3 ONa &g/, 2 MoK & Mg
BedhEm ot L, SN A F VAR OIE, Midr o mE L
HEZEH L TWA. ZDNa, K-ATPase% 4 L TCDDP®
MR A DT DI TV LI REMESE VW20, HIEEHE
T 5Sa3ilifa, HIML, KBHEL L #4L5|ZCDDP %
FEMICER S, % IR & 2 7- M Ba ik © & 2 Sa3Ril
fa, HIRMAL, KBRS % M, Hlhat L7

U F060-8586 #LIEHALX L1357 7 T H
e R Kb A e e SRS 1
2 T060-8586 ALIETHIALIX L1357 7 T H
LB R AR B s A 7 Bt

RS MR B (A -
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MK e A E

F7 2 OVElE S 1) 7 2 (SDS) (ERDGHEEE (ORI A
%, adenosine 5-triphosphate bis (tris) salt dihydrate (ATP),
ouabain, cis-diamminedichloro-platinum (II) (X SIGMA (St.
Louis, MO) 225 HEA L7-.

2. MBEOEEL S CICHERZEIY

CTHEJE AL T d 5Sa3, HI, KBMIL & 221
CDDP#EEH & &4 2 £12 X Y 17 & 1 7-CDDPIR A
Td 5Sa3R, HIR, KBRAfEZ w72, %8B, Thbo
MITBIEFHR FEdz (FERY) 26453k Ml
10%4afF i (FBS) &6/, 7=/ -Vl v FAE
Dulbecco’s modified Eagle medium (DMEM) (FIJGitisE)
w5 % CO-9%% %R, 37 CRAMTICT, +7av
TNVI Y AF TR, $EYEIrERmIEH S, Mgt
250 mM sucroselZ THIL L 72,

3. ATPasei&4DEIE

Na, K-ATPaseifithi, 50 w5 MNEHIEY) & etk
25 mM sucrose, pH 74750 mM tris-acetate buffer, %
T D48 A 4+ >~ (160 mM NaCl, 16 mM KCl, 5 mM
MgCl,) EEDTA%30 w200 wld Bz, #EE L
TIRALIEFES mM & 72 550 Wl O ATP% il 2 C S % 17 -
720 BUSEATPORMC & Y B L, 37 T T30 7 MK
Ji S 721212300 w12 % SDSE ML TEIE L 72, Na,
K-ATPaselfi 1, BEFRIZ & ) ATPHIZK 75 % o i 5L A= ik
SRS ¥ B % Chifflet'” 507 - TERET 2
CEWIXDEHINL 7 BERSOMRLE L ER) V%
INHCL 1 %E) 7T VBT v E=T A, LTAINVEY
B % & & BOGE600 ull THRB S, 20H2 % (w/v)
7 W 2% (w/v) R 2% (v/v) BElR* & ¢
PUBEI00 i THEth & 15k S & 721%, HITACHI U-2000
ICEERT 2 M L, WotE850 nmTHlE S A 2 LI &
s L7z, 72, Na, K-ATPase DI RHEHK]TH 5
ouabain O£ T T4 5 11 4 fif % background & L T# L5 |
Wz,

4., 9B TOAyT4YT

10 gD > 7NV %10 % SDSHK) 77 VT I 7T
BERUKE) L 721212, PVDFE (Immobilon-P ; MILLIPORE,
Bedford, MA) 12§25 L7z, 70 v ¥ ¥ 7 G, Immuno
Block” (DS Pharma Biomedical Co, Ltd, KF) % T
2T 1 EHAT > 72, —Pifk & L THiNa, K-ATPase al
ik (Upstate Biotechnology, Lake Placid, CA) (1 :1000),
$Na, K-ATPase f1¥ifk (Aviva System Biology, San Diego,
CA) (1:4000), HtMdr-1Ptfk (Santa Cruz Biotechnology, Inc,

CA) (1:1000), $LtATP7A/7BHifE (Orbigen Inc, San Diego,
CA) (1:1000), $ip-actinfifk (Santa Cruz Biotechnology) (1
21000) #fEHL, 4 C, F—N—F A bTRBSE =
WPURIZPT~ 7 AIgGlotfk (Life Technologies Corporation,
CA) (1:1000), ¥t~ AIgG2aPifk (Life Technologies
Corporation) (1:1000) & 5 Wix, i FIgGhifk (Life
Technologies Corporation) (1 :1000) =ML, Z#h 2
NERT LMD &¥72. TBST (50 mM tris-HCl, pH
75, 150 mM NaCl, 0.1 % tween) % FH\»CZEiRTI55H,
3 [al k¥ #2, Western Lightning CDP-Star (PerkinElmer,
Inc. Winter Street Waltham, MA) % H\W TR L 72

5. #RRANATPEDEIE

M Z80 %3 > 7 VI v AT TEEL, MERMEMNR
THINLECE W L7z /e e s L C96 7L — b
(FALCON®, MICROTESTM 96, Becton Dickinson Lab-
ware, Flanklin Lakes, NJ) (Z#%f# L7z, 5522 H BI2H:
#ifi % B2 L T, CDDP & ouabain DMEM |2 i % L 1E
& 7o i #R E120~10° mM CDDP, 0~120 nM
ouabaink &4 L 7-DMEM & &4t L 7=, iRIN#24, 48, 72
] 2 M A TP % 52 L7z, %14 ViaLight” Plus
Cell Proliferation and Cytotoxicity Bio Assay Kit (Cambrex
Bio Science Rockland, Inc., Rockland, ME) # fiv:, Wallac
1420 ARVOsx ¥V F )y 517 » % (PerkinElmer, Inc,
MA) IZTiTo 7.

6. F—ZNE
FEEILME L 2Pl £ SDERO T I 7R, A
EEOMEIZ1EStudent D HRE % V72,

(=] %

1. CDDPRSE M & ouabainB =14

i % J& 2 O CDDP & % W [ Zouabainfi 78 T 12 1E 5 i Al
Jlo & kR, TR A EE 2R L 721, Wallac 1420 ARVOsx
WFTXNAT e TATPERZET 5 2 &1
0, M4 GFEZEOCDDP % W idouabaini BEAK T %
TR L 72

Sa3» CDDPIZ Xt 3 5 50% g A= fF i B (IC,) 1345%
10° M, Sa3Riz55x10° MTH-7 (K1A). HI DICs,
1315%10" M, HIRIZ75x10" MTH Y (M1B), KBD
ICyl31.0x10™" M, KBRIZ70X10* MT&H »72 (X 1C).
F 72, EHEAMALOIC,IZ50x10° MTaH » 72 (X1
D). INLDMERZ T LEOLON, £1THA.

¥ 7zouabainfi /£ F CTHiEE L 72 B IZ BT 51C,12Sa3 s
Sa3RAZN N80 nME 180 nM (M2 A), HIEHIRA#
NZN5 nM&E20 nM ([ 2B), KB&KBRT 2412140
nM&130 nM (K 2C), IEHEWANIZE nMTH -7 (X
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HAE R & 24 e 0 A AF I B 2 MERR L 72, T MERR 338Uk & ) CDDPRRZ 1AM <, AR I3 1 o W iIE & ) CDDPRRZ DT
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Sa3 (@), Sa3R (a) (A), Hl (@), HIR (A) (B), KB (@), KBR (&) (C), E#HAMAE (D) 121 nM ~10° nM®ouabain

AR & 24 R O AR R WERE L 72, T PERR I BIMR X D ouabain/&SZPEAMIK Mg 3 IR s ARG & 1) ouabain &2 M D 1%
AR b

Ouabain (nM)



FIEEMIL D > A 7T F Vit b2 tE 9 Na, K-ATPase & Uouabain sz D Z L 43

®1 MRS S CICIEF AL OCDDPRE S 14

T

KB 1.0X1074M 7.0x107*M
H1 1.5X1074M 7.5X1074M
Sa3 45%1073*M 5.5%X1073M

2D). INLOMREFTLEODON, K2TH5.

2. Na, K-ATPasei&tE

CDDPIZx} 9 A4 bI1ZNa, K-ATPasenSB5- L T\ %
S22 5 2 &% HAYIZSa3, Sa3R, H1, HIR, KB,
KBR®Na, K-ATPaselifi £ % #ll 7€ L 7z (B 3 A). Sa3&
SadRiZ Z N &N214%06&£366*1.2 n mol Pi/mg/min T
Sa3RAEE A /R L7z, HILHIRTIZZhEN255+11L
296+0.7 n mol Pi/mg/min CHIRASE 2> /2. F7:KB&
KBRTIZZ N EN125x08+125+04 n mol Pi/mg/min
&7 ) Na, K-ATPaseli Iz ETH > 72, 72, &Mk
DAHEHNa, K-ATPase¥ » /37 O & OMEIZIED
COMPEWELNIZT L7280, V=A% 7y MITNa,

Na,K-ATPase activity
(n mol Pi/mg/min)
)
o

Sa3 Sa3R H1 HIR KBR

Na,K-ATPase a1 —>

Actin -

~n
o

Na,K-ATPase activity
(n mol Pi/mg/min)

o

0 12 24 48
(hours)

3 JEHLONa, K-ATPase

Sa3, Sa3R, H1, HIR, KB, KBRllMNa, K-ATPaselfild (A
B RMEL, YIAY 70y T4 27 I TNa K-ATPase al
subunitZEH & 2 R L 72 (ATE). Sa3&HIIZ B W T
FEZSBIRE & V) Na, K-ATPaselith4%% <, KBO#HE & itttk o
Na, K-ATPaseifihIZFFEECTH - 72,

Sa3D R FEEMT 12 & A Na, K-ATPaseiii Pk o #kH 921t (B)
FREFE L 72, REREERMIC X A Na, K-ATPaseifith D Z b & 5
NnNaroz.

®2 MRS S IR E AL Douabain/& s 14

| ®& R

KB 40%X107°M 1.3X107*M
H1 5.0%X107¢*M 2.0X107°M
Sa3 8.0%X107°M 1.8X107*M

K-ATPase al¥r 71 = v NOFMEMHR L /2L T A, 5
H#13Sa31 i RSa3RTH <, KBEKBRTIXEAA LN
$, ChiffletZO#ERIZ—F L7z (K3A). Mz RILL
7oEHIC & ) Na, K-ATPaseii 45358 7% 5 W g lEA3d 5 72

g
<
z
>
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S
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e
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z
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4 Na, K-ATPaseif %D ouabainif B KA1
Sa3 (@), Sa3R (4a) (A), Hl (@), HIR (a) (B), KB
(@), KBR (&) (C) ®Na, K-ATPaselZ B} % ouabainif & &
R ME L7z, Sa3d Bk & i Pk CTouabainif FERAT M 12 7
A HNT, HIB X OKB T4/ ONa, K-ATPaself 4135
R & 1) ouabain&sz A& 22 o 72,
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&, Sa3%0, 12, 24, 48EFRIFE 2 L, M L 724 I1ZNa
K-ATPaselitE# Ml L= 2 A, EIAON o7
(X 3B).

3. Na, K-ATPasei&tE DouabainiE Ei&kiFtE

CDDPIli AL L 72418 T iZouabainic & it LT 5 2 &
MR ENTZOT, ZOHEHP LML DONa, K-ATPase®
ouabalnEZENZAL L2 L I2 k200 %5 20T
% 72® 12, Na, K-ATPaselili 1 @ ouabainike & K17 1 % 7
~ 7z, Sa3 ¥ Sa3R T idouabainll £ % Na, K-ATPase (i £
D50%HEEE (Kis) 12121800 nMFEE (X4 A),
HIR & HIDKiff i Z L2410 nM £ 120 nM (X1 4 B),
KBR & KBOKiy it 12 Z 1L21110 nM 2900 nM ([X 4 C)
Thoi:.

4. PHEZ L INVERUATP7TAORIRE

CDDP 233 2WHEALOET % S HICHNL 20, %
M OPHESY 328 (P-gp, WI5A) RUATPTAD%
i (M5B) #2NFNhw Ay r7ay MITHEEL

7z. Sa3Rl¥Sa3 & 0 P-gp X NATPTAD S & h - 7.

F7-HIRIZHL & ) ATPTAD AFEH =A% <, KBRIZKB &
0 P-gp® AFEH w0 72,
A Sa3  Sa3R H1 H1R KB KB‘R ) HCT-8
P-gp C o . [

25 o

20

15

10

Quantification value

Sa3 Sa3R H1 H1R KB KBR
B Sa3 Sa3R H1 H1R KB KBR

ATP7TA—

Actin —> — e

o

o

N

N}

Quantification value

=)

Sa3 Sa3R H1 H1R KB KBR
5 P-gpZ b WIZATPTADFEH
Western BlotlZTP-gp (A) 7 5 WNIZATP7A (B) 0% %
L, EmfbL7z 2B, PgpdOKRIY T4 7arbua— )k
L’Clﬁ Hﬁﬂzﬁfﬁiﬂ’aﬂﬁfaﬁ)éHCT 8% H\ 7z, Sa3L KBTixH
MR & D TR CP-gpO SR mDNE 2272, F£7:Sa3L HITIEH
Pk & 0 BHAERO ATPTASSIE D R A - 72

[ERETN

% =

YAT T T ERFRE T HAEHEL, BVWEE,S
VSR OIGROEE R FE L o T 5 HS, ZO3EHAN
AR E BB LOMEE > TWDE, INEwRT 57
DITUE, THERF OBIHSATT R Ch Y, BIE T TITHIE
TR, BN SRR, DNABEEE 2 &% W
FHY ThHDHIEHDbro TS, ML AR &
LTCUET WV T4 Y mtisErsH T oND. Ty T4~
WET7NE IV, VATA Y, TN yrbb bYRT
F FTHEAEWIZIE oA L, REOBFMICH & L CBik
LL, MlEANOHE 2 EZSICT 2 Z 5. Mg
Rt |- X TSI & L CldPgp, ATP7A, ATP7B?
MELCEG LTwh EHMESIN TS, Pgpld, /N, I
TR 72 02545 L, MO S 5 F 4 v o3 %
PEH 95 T v AR—F — & LTHEEL, CDDP% Myt
WHER L, SEfiie 2 i e 3 2 SEHImER 7 & L CTER L
T, $£72ATP7A, ATP7BIZ & IV VICHEIET S
PEIDOATPase T, $ilaMlg®&2 5 TV I AT HRHE
%D, ATP7A, ATPTBOAEIC & WP A L7z
CDDPA TV I KICHLY sAE 1, CDDPAMEMNIZHA S
P E RS, T/, Mi4I2Na, K-ATPase D A Witk
B ECHE LTV EOWME DL BMRIIZ L
V. FCTHRIOBETTIE, R O CDDPiT LI
B L CNa, K-ATPase & HIZFEM 2 MFT 2175 2L L L
7z.

T3, HHER OIS S 2T AR O CDDPREAE 1 % 77
N7z A (M1OA»SD, £1), Kb EH
H%!:ﬂ:%atfﬁﬂﬁéihtCDDPfk O T 2R L2 £
72, IEHAIE & ol U CHEMI & 7 5 7213 T, CDDPIZR)
LTT&%}LI@L%m?“; EAURIE ST,

CDDPIit 44t iZ B1F 5 Na, K-ATPase® 5%t~ 5 72
¥, BN OIS & 2R O Na, K-ATPaseif 14
ZHIE L7 (KM3) &2 A, Sa3RiZSa3k ) iGtEHdvmE <
HIRLHIE W bFhIcEd» o7z, F72, KBEKBRIZEFE
JEDIEVETH - 72, Na, K-ATPase Sl P9~ CDDPHL
D ZAIZEGT 50 THIUL, EEIE EHMBAA~D
CDDPHLY) & A8/ L CCDDPESZ Mk % 2 &
L, 1 DADPSCTHRLNIMREZFHHETHZ &S
TERW,

% Z ¢, CDDPf4E F CCDDPHlit M % # i L 72 B 12
Na, K-ATPaselZ ZE b 2% d» » 7z 0] e tE % % 2 T, Na,
K-ATPase ® 4¥ 5 14 72 [HE %] T & 4 ouabain (2 %3 5 &l
ooz Rz (M2 DANHD). ZOfE, 3
DM $ X TT, CDDPT@T‘I’?’cT[ﬁbi1¥o“(ouaba1n XL
THMHALL T b Z LRI NZ. 72, HlxkKEw
T, IEFE A R & R L CHE R (X ouabain KA 4
THhrHZELHSPIC R/, 22T, ZMIEONaK-
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ATPaselfi 14 Douvabain&Z 4 ik L7z, b L, #kE
Y it DO Na, K-ATPaseifi VA ouabainfl&2 1 TdH 1iE
M ORIESZ 2 HI L) B L2725, L LAMEITZ
NEHMETLHDTH- 7.

% 2T, Na, K-ATPasell4bd 5 > 787 B ACDDPIiif 14
TERUZBES- L T A REE R % 2 C, HEHIPRHER Y 7 Th
5P-gpB L UATPTARBAZ 7V A5 v 7uy Tl L
72 (M5 DAB). ZDO#iH %, Na, K-ATPaseidilh & L8
LTHRIIWRLZ, ZO#ENS, Sa3RIFSa3& gL T
Na, K-ATPaselfi 25 E v 2 & A 5 g A~ O CDDPHL Y
AARBEIEENNT 505, PR Y T DOP-gpB L ATPTAD
FHNL N E ST 5 & L CHBTRREZ 2 7.
FERIZ, HIRIZHL & K L CTNa, K-ATPaselif {4 (2 &\ 43
ATPTADSHN W2 L1k - T, KBRIZKBE bz L
CP-gpDIEBH I LML L T2 & LCRlA g &
#2712 RBFZEIZB W, ouabainlZxtd AT MALIX, %
M O FFONa, K-ATPaselfi?EDouabainiZxf 3~ 5 Bz 1423
BETFLAZZEDERNTIEZ W EDHASNI R 572D T,
CDDPIif AL & F#kIZATP7A & P-gp#sBI5- L Clit AL L
7o REMED B %

#£3 JEHLONa, K-ATPase, P-gp7Ze 5 WNIZATP7TAD3EH =

Sa3 Sa3<Sa3R Sa3<Sa3R Sa3<Sa3R
H1 H1=H1R H1=H1R H1<H1R
KB KB=KBR KB<KBR KB=KBR

[REAESR & AP NI AP R o S /% - 0
TC 4 R ENT W FBRIE & RIS & D B AN IR &
FLCLE ) EERHELD 5. BRMEITFAET 254,
LB ORNRITINFETE R VT LB\, F 7R
OYfid, WIRMLEERIIRR T 5%, EFEkR I S 20
HLTHETRHENREDO LML, TO L) RIEFTIEHK
G- L72PuEHI DA O OPufE ANk LT b L%
RY ZENL\. S /2Sa3, Hl, KBOH T, Sa3id
KBOMASE DM %% B LT b BHARMES R, IRV T
HIZKB & ) B Wk PLiE % 7R L7z, 1B o W OIC, 1
KOMEOMNKBOL/2BETH -7z (1), T/, #
I BV TUESa3 TR RS BAR DK L35, HITIE
5 M, KBTIEH 7 /s E»r -7, 2ot %=
BT, HABRANZALDPEEG L CnwbEEZLND.
Na, K-ATPaselH %% T & 4 sanguinarine caspase 3/7%
W PEAL, PARPOWF L, B & UHDNAD KA 1L % &
L, Wi ZapotosisFEAN R 7T L) HENDH 5.
4145 5 11 7-CDDPIZ T4 % 7~ 3 #ifz 1Z ouabain i2 xf L T
LiifEZ /R &5, apotosisFHE T LIZ  WIEH %
LTV AIREEN D 5.

[0 O K& T lxP-gp, ATP7A, Na, K-ATPase’: &0

MR EEERE, DNAMBERMEZ S L TRE L Twuiawn
723, CDDPltMAEf O£ T2 HETEX 2 b1 Tld .
L L, SEFEREMAICE L CldP-gp X SATP7TADHEH
FEHE &, Na, K-ATPase® B\ AUE A FLIZBE 3 L <
CDDPIl I B S L T B WHEEAT R W 2 L 2VRIE S
7z.

& A
5H S 5 9 4 W % JH > CCDDPIi P #8112 51T % Na,

K-ATPaseD 8 % Bat L, LT offam & 1572, fiiiid
EH ML X ) CDDPIC A LT % 7R L, CDDPI L&
ouabainfif ALz £ 9 Z £ AR S 7z, CDDPIif 1 o 2
B XTI X > TERZ Y, Ao Tl
Na, K-ATPase, P-gp& ATPTAD#EANZRVERAES¥ %
LRIEE T,

# 5

IR AR B \2d72Y), AWRICH A O, #1570
T\727EE T L AR A I e R L R S R A
JRESHERI YRR A3, RSN RE AR AR o) - S B =
DHEERGRIE LA L BT 5

z £ X #
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Change of Na, K-ATPase and ouabain sensitivity in oral cancer cells

accompanied by acquisition of cisplatin resistance

Suguru Hirakawa®, Yoshiaki Deyama?, Yoshitaka Yoshimura?, Kuniaki Suzuki?
and Kanchu TeiV

ABSTRACT :

Purpose : Resistance of cancer cells is an obstacle in chemotherapy for cancer by cisplatin (CDDP). But it is not well
elucidated in the mechanism. We examined the change of Na, K-ATPase accompanied by the acquisition of the CDDP
resistance of oral cancer cells.

Methods : Oral cancer cell lines (Sa3, H1, KB) and CDDP-resistant lines of (Sa3R, HIR, KBR) provided from Chiba
University, Faculty of Medicine and cells collected from normal gingiva, were used. Na, K-ATPase activity and cell
viability under treatment ouabain and CDDP for each cell was measured. Assessment of Na, K-ATPase a subunits,
ATP7A and P-glycoprotein (P-gp) was done by western blotting.

Results : According to CDDP, 50% inhibitory concentration (ICy) was, 7.5 X 10* M and 1.5 X 10™* M respectively in HIR
and HI, 60x10° M and 45x10° M respectively in Sa3R and Sa3, 70x10* M and 1.0x 10" M respectively in KBR
and KB. CDDP sensitivity was lower than the normal gingival cells to cancer cells. Resistant strains showed a lower
sensitivity than the more sensitive strains of each.

Measurement of Na, K-ATPase activity, Sa3R is higher than Sa3, HIR was higher than HI1 slightly, but there was
no significant difference in the KBR and KB. Activity measurements were consistent in Na, K-ATPase and protein
expression levels. IC;, was examined for each cell in the presence of ouabain and were 80 nM and 60 nM in the HIR
and HI, 180 nM and 80 nM in the Sa3R and Sa3, 130 nM and 40 nM in the KBR and KB. The normal gingival cells was
5 nM.

From the results of these examinations, it was suggested the cancer cells resistant to CDDP get resistant to ouabain
at the same time. As for the ouabain concentration dependence of Na, K-ATPase inhibition of the cells, there is no
significant difference in the 50% inhibitory concentration between resistant and parent lines. Therefore, change of Na,K-
ATPase sensitivity to ouabain was not related to resistance of the cells against ouabain. It was suggested that P-gp
and Na, K-ATPase, ATP7A is involved in CDDP resistance. The mechanism depends on the type of cells, although we

found no features that are common in the between the parent and resistant lines for the expression of ATP7A and

P-gp.

Key Words : CDDP, Na, K-ATPase, P-glycoprotein, ATP7A
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