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AR D > A2 75 F U iPELIZEE 9 Na,K-ATPase M OF ouabain &5z M D 25k,

oIl E

b8k - cis-diamminedichloro-platinum(ll) (A5 F> -, CDDP) (T & 2% DAL FEEI BV Tl
AL OTHPELNRETE & 72 D08, ZOF IR AL Z ., £ 2T, DEmmiuek (Sa3. H1, KB)
K OEN S O CDDP itk (Sa3R., HIR, KBR) & IEFH A LEE L 7-Mlaz AW, K EmEiiia
@ CDDP fitf bicfE 9 Na,K-ATPase DZ bz H.lr & L THiET L7z,

CDDP (2 L% 50%#MMATFIEE (ICs) 1. H1 & HIR TIXZhZFHh 1.5x10 * J X 7.5x10 * M, Sa3
& Sa3R TlE 4.5x107° K 1N5.5x10 ° M, KB & KBR TiE 1.0x10 * Z TN 7.0x10°* M Th v . 1F5H 1 B
fii% 5.0x10 °M TH > 7=, FEMIIEZIE P AIIEIC e~ T CDDP Bz MK < | MRz ZnEho
F’@z PR & 0 ARV VS A 7R L 72, Na,K-ATPase {5MEIE, Sa3 LY Sa3R3E <. H1 LY HIR 3T

MNIEEZ R LAY, KB & KBR TEILAR - T-, ouabam TEE T CORMBID 1C 1%, HL & HIR T
%5 %020 nM, Sa3 & Sa3R Ti% 80 & 1r180nM, KB & KBR Tl 40 L1130 nM TH Y, EFHA
L5 0M TH -7z, ZOFERNS ., CDDP MiPE(LIL ouabain (2R AL HHE D Z & RIR I
770 FEER & MMERRR O Na,K-ATPase i MEFLZE 2 %92 ouabain JEFERIEMEITMIIIZ L o TRV |
ouabain (2% A ME kiL Na,K-ATPase DZEALIZ LD D TiERW R E Tz, KMo P-4 %
78 L ATPTA OFEEL A BIEK & MMERRREI CLele L= & 2 A, BEEITMIIC L - TR -7, UL EDORE
B CDDP Ak D A J1 = X ATl OFEIEIC L » TR D Z & & CDDP /b ouabain it
{bZEfES Z LR E T,

X—U—K: AT TF L, NaK-ATPase, P-fix X7 E . ATPTA

&

]

BTE ., DS ORI T L D240 B R8I ER A 73 CDDP (Zxf L CHEPIMEZ R L, b5 ENSE
L Th D, L, YIBRIC X DA R EEIX D3, bussleEORE & /> T\ 5, CDDP

R, M, WET, PR LU E R o O (T 2 BRI IERAE & L CUE e P R

RECHEVEICHBEZ KIEL, BEHEO QOL OIXT  #9, MIRENMEHM Y, DNA E1EHE 972 &
A<, T T, BEEEROERRICBNTZ ZRFMTH D Z &1l STV 5, BEEIRYIC
NHEBRE LHUEANC L DL CDDP 2OV TR 7o RB EH & LT
72 & OIFBLNANER I THOIL TV D, P-glycoprotein'®<> ATP7A, ATP7B™?|Zf L TIA

CDDP (I IEICB W THLI R AT H SHFZEAMTHOI TV D, LA L, NaK-ATPase I
V. APEEICBEWTH L OREFTHEAEN T CDDP OV AR BMICEIE L TW\5 i Sh
%, CDDP (ZHlfEIcH1T 5 DNA 85, #HRlo  TWab28, KRR ER8%\, £ 2T, CDDP fitt
fEsE R ERHERS LOHIE O L2 57251 129V T NaK-ATPase™ % frlMIiiFd 5 2 &
TRV ZAEF|ERT VLT HIRAEM & L7z, NaK-ATPase (LAl DR FIEL,
EHET D, . EOEFNCR W TEME ATPL 43 T O IR iR & A LT 3 fHo Na %l
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fashiz, 2l oo K2 R P9I REEhls L, AlALPY
NDA 2 RERDTERR, HEFFIZ HE B 2 H U
TW%, Z? NakK-ATPase %4 L C CDDP D
RAPNFREADT DIV TN D FIREMED m N T2 6D, HE
ML Cdh 5 Sa3 Mlfid, HL Mild, KB ffifd& %
A5 CDDP Z FRfeAIC/E S, itk & JERkK
SH oMtk Th S Sa3R Mifd, HIR Hifid, KBR
Hili 110 % BT, LRl R Lz,

kL L Fik

1, 3

RF S VRRIET R U w7 2 (SDS) I fili 46
(KB) 2> &
salt dihydrate

. adenosine 5’ -triphosphate bis (tris)

(ATP) | ouabain .
cis-diamminedichloro-platinum(l) iZ SIGMA (St.
Louis, MO)/ B A L7=,
2, MIOEEFEZ: & NI
H e Al CTd % Sa3. H1. KBl &z e

MIZ CDDP ZfEMl ¥ 2 Z Lick VB snic
CDDP fitE#ifid Té % Sa3R. HIR. KBR iz
MWz, 73, 26 OMIITFHR FHit#EeR (T
WERTF) M Borh STz, Mlaid 10%4- a1 i

(FBS) &4/, 7= /—/ v KA Dulbecco’
(DMEM)  (Fyeili)
MWW T5 %C0,-95% %25, 37 CRAMTIZT, &
T A TN AL THRER L ) & e R
&, g% 250 mM sucrose (2 ClEIIL L 7=,
3, ATPase i&PEDHIE

Na,K-ATPase /&1L, 50 | DA MMARfkR-Y) &
BASIRE 25 mM sucrose.,
HFEREDOEEA A (160
mM NaCl,16 mM KCI,5 mM MgCl,) & EDTA % 30

s modified Eagle medium

pH 7.4 ® 50 mM

tris-acetate buffer .

wl ETe 200 pl OFUSHIT, B & U TRk
FE5 mM & 72550 ul d ATP &N Z TG ZAT
o7, BRIE ATP OB L W BAsAL, 37 CT
0 4yMIRIGS ¥ 7212300 uld 12 % SDS %
WAL T IR L7z, NaK-ATPase it 1L, &I
K0 ATP IAKRGRROFERAE L S TR Y &
% Chifflet’® & O HEICHE-> CTERTHZ 12X
DE LT, BEREUGS ORERA U Y %
INHCI, 1%EV 77 U7 v E=TU L LT A
IV E R E G T ROGHK 600 pl 12 TR A SH T,
ZDH 2% (wiv) 7 =B, 2% (wiv) i b g,
2% (viv) WEREZ S TSGR 900 pl (2 THE b
B X721 HITACHI U-2000 43 656 FE 1 %4
. WOEE 850 nm THIET S Z LI KV ERL
72. F72. NaK-ATPase DFFEMPLERITH D
ouabain MIFIE F CTF 55 E% background & L
TELIIWE,
4, T RELTOYT 4T
10 ug OY > 7 N% 10 %SDS-KRY 727 U v
TR VTEXIKE L72#%IZ, PYDF JE
(Immobilon-P ; MILLIPORE, Bedford, MA)IZ#zx
GlLl, 78 vXr Kk
(DS Pharma Biomedical Co, Ltd, KBk)%Z HW\T=
BT 1REAT- 2, —RPIAELELTH
PLIR (Upstate Biotechnology,

. Immuno Block®

Na,K-ATPase o 1
Lake Placid, CA)( 1:1000), T Na,K-ATPase Bt

{& (Aviva System Biology, San Diego, CA) (1:4000),
Pt Mdr-1

(1:1000) .

P& (Santa Cruz Biotechnology, Inc, CA)

L ATPTAI7TB Hi{k (Orbigen Inc, San
Diego,CA) (1:1000),
Biotechnology) (1:1000) /L. 4 C, A —/3—
FA PTG EREZ, TRPUAIIPI~ T 2 1gGl

P& (Life Technologies Corporation,CA) (1:1000),

Pt B -actin Hifk (Santa Cruz
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ft ~ 7 % I1gG2a i 1k
Corporation) (1:1000)3 %\ ME, HL 7 4 ¥ 1gG Hifk
((Life Technologies Corporation) (1:1000)% i i L .
THENER T RFM S S E 72, TBS-T (50
mM tris-HCI, PH 7.5, 150 mM NaCl, 0.1 % tween)
ZHWTEIR T 15 4rf. 3 [EIVEH1%. Western

((Life Technologies

Lightning CDP-Star (PerkinElmer, Inc. Winter Street
Waltham, MA) & FW TR L7z,
5, i PN ATP o> &

HifA 80 %=t 7L A E TR L, Bk
T E B R S A I E U 7o 12 SR s & A L
T 96 X7L—h (FALCON®, MICROTES™ 96,
Becton Dickinson Lab-ware,Flanklin Lakes, NJ) (Z#&
FEL 7o, H5%& 2 B HICHE®RIEZFR%E L C, CDDP
& ouabain % DMEM (2R LIER S t72, ks
J £ 1% 0~10° mM CDDP, 0~120 nM ouabain % & 47
L7- DMEM &5 L7z, Wtk 24, 48, 72 By
MmN ATP &2 & Lz, HEIX
ViaLight® Plus Cell Proliferation and Cytotoxicity
Bio Assay Kit (Cambrex Bio Science Rockland, Inc.,
Rockland, ME)% HV >, Wallac 1420 ARVOsx ~ /L
FZ7 L % (PerkinElmer, Inc., MA) (2T
To7
5, 7 —XMLPE

& FIXRE LI EBEE SD ARDTTI71TR
L. AEZOBEICIT Student D t BEZ V2,

S

1. CDDP &% & ouabain J&Z 1

Tl 2% > CDDP & % \ ME ouabain 777E FIZ1E
R PANAD & BUR . TPERR A B AE U724, Wallac
1420 ARVOsx < /v F T ~)L 1o 2 B % HuT

ATP GRZMETDHZ LICX Y, HIfaEFED
CDDP & %\ % ouabain #2712 fER8 LT,
Sa3 @ CDDP (247 % 50% A EfFEE (1Cs)
1T 45X10 * M, Sa3R i£ 55%X10 *M TH-7=

(Fig.1A), H1 @ ICs (% 1.5X10 *M, HIR % 7.5
X 10 *M T Y (Fig.1B), KB ™ ICs 1% 1.0 10 *
M, KBR % 7.0X10 *M T& ~ 7= (Fig.1C), £7=.
EFHE MO 1Cs 1L 5.0X10 °M TH-o7z
(Fig.1D), TN HDFERZ F L HT-DH3, Table 1
Th o,

F 7~ ouabain f#7E F TE:#E L7-BRI2 81T 5 1Cs
IZ Sa3 & Sa3R 23 Z4L 80 nM & 180 nM

(Fig.2A), H1 & HIR »BZ#F4 5 nM & 20
nM(Fig.2B). KB & KBR TZ L4 40 nM & 130
nM (Fig.2C), [EF B AMILIL 5 nM Th o7
(Fig.2D), TN HDFERZF LD A3, Table 2
Th o,

B i 1 4%
KB 1.0X107*M 7.0X107*M
H1 1.5X107*M 7.5X107*M

Sa3 45%X107*M 5.5x%X107*M

Table.1 fEHRa7%S IR EAHIAE D CDDPRE S

Bk it 1 4%
KB 40X107°M 13X107*M
HL  50%1075M 2.0X107°M
Sa3  80X107°M 18X107*M

Table.2 AR5 IE % B AMIAR D ouabain 5 4



Amount of ATP (%)
Amount of ATP (%)

cont 106 5x10¢ 10° 5x10% 104 5x10¢ 10° 5x10° 102 0 200 400 600 800 1000

CDDP (M) Ouabain (nM)

B8
5 100
-~ H1
-+ HIR
T8
£ £
g s
g g
3 % so
2 £
g H
3 g
E <
= 25
Py o
cont. 106 S$x10¢ 10° $x10° 10* 5x10¢ 107 $x10% 107 0 200 400 600 800 1000
€DDP (M) Ouabain (nM)
¢ L 100
' kB
4 -x-KBR
75 A
g g :
& a \
g Z T
5 % s0 \‘L\\
H 5 e
g Bl e
L O
) i“~
cont 10° 5x10€ 10° 5x10° 10¢ S$x10* 107 Sx10% 107 0 200 400 600 800 1000
CDDP (M) Ouabain (nM)
° 100 ¢ L
75
g g
€ g
5 s0 5
H g
£ £
25
0
0 106 10° 104 109 10 0 10 20 30 40 50
CoDP (M) Ouabain (nM)
H J )~ T A 4 =t 57, ) A i % R~ T A% L= i 4 A 7,
Fig.l Jfiiaze o ONCIE &t P flliE o CDDP EAz 1% Fig.2 Jsfiliiaze b ONTIES s AR ouabain 35z P

Sa3(@), Sa3R(A)(A). H1(@), HIR(A) (B). KB(®) KBR (A) Sa3(@), Sa3R(A) (A), H1(@), HIR(A) (B). KB(®), KBR(A)
(C). IEH HPIMIIE (D)IC 10°M~10?M 0> CDDP % 1/ &+, (C). IE# Hr PG (D)IZ 1 nM~10°nM & ouabain % {f i & 4,
24 Wit oM ATP B2 HIET 5 2 LI2 & 0 AfFiad 24 WFEI B ORI ATP =& IE T 2 2 &1 & 0 AfFfla
AR LTz, AT 4 U LDOHR TR L 24 FHH OO EHEN L72, AT 4 U LOKRTHEFE Lz 24 K Oflfa o
ATP £% 100 % & L, CDDP 2 &ZTe AT 4 U LA TH#E LIZ S ATP 5% 100 % & L, CDDP 2 &{e AT 4 U A THHELIZD

DD ATP Ex2 /I~ T —UTELE, DD ATP &2/~ T—VTELE,



2. Na,K-ATPase /%

CDDP [zt 2 ifitfE{kiZ Na,K-ATPase A3 5- L C
WAHBMMBHBMNCT D2 & & BRIZ Sa3, Sa3R,
H1. HIR. KB, KBR ® Na,K-ATPase /% % /&
L7-(Fig.3A), Sa3 & Sa3R IZ¥hLh 21.4+0.6
& 36.61.2 n mol Pi/mg/min T Sa3R 723 &% 7
L7z, HLl & HIR TiZZh<h 255+1.1 & 296
+0.7 n mol Pi/mg/min THIR B@»r-o7, £/
KB & KBR TIXZ 41 125+0.8 & 125+0.4n
mol Pi/mg/min & 72 ¥ Na,K-ATPase i (3 [FIFEE
Tdholo, £z, IEVEDOAHIEDY Na,K-ATPase # >
NI OB EDEIZIE S ONE LM
T 5720, Uz AZ 7 1y MIT NaK-ATPase
alY7a=y FORBEMRLIZE ZAH HE
#(3 Sa3 |2k~ Sa3R TR . KB & KBR Tid%
WA BT, Chifflet ko fERIC %L
(Fig.3A) . M@ 2 AL L 7= B 12 L v
Na,K-ATPase {EHPEN 72 % W REMENS & D728,
Sa3 & 0, 12, 24, 48FF[HEF#E L. MU L721&IC
Na,K-ATPase iGPEAHIE L7 & 2 A, 2T b
72753~ 7-(Fig.3B),

3. Na,K-ATPase /%&£ ouabain & FE (K71

CDDP fiittAt L 72 fli i Tl ouabain (2 b ifii AL
THLZENRENTOT, ZOHANEHMIZO
Na,K-ATPase ® ouabain 2N L LT Z &1T
L2 EHGETT H720IT, Na,K-ATPasee
TEMED ouabain Wi EEARAFME 2 FH <72, Sa3 & Sa3R
Cl¥ ouabain |2 & % Na,K-ATPase & 50%pH
B (Kisp) 1£ZH 24800 nMEREE (Fig.4A), HIR
& Hl @ Kis fEITZNZH 10 nM & 120 nM

(Fig.4B).KBR & KB O KisfEI3Z 241110 nM
& 900 nM(Fig.4C) TH -~ 7=,

(n mol Pi/mg/min)
~
o

Na,K-ATPase activity

Sa3 Sa3R H1 H1R KB KBR

Na,K-ATPaseal —» _

Actin “ - — —

\ =L

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

o
S

24 48
(hours)

Fig.3 ###HALD Na,K-ATPase i P
Sa3, Sa3R. H1, H1R, KB, KBR il Z 154 L C confuluence
ATZAIAE & [0 L AR D Na,K-ATPase i& £ 2 JI7E L
7oo ATP ZHH & U CHlFBissk ) o B % Chifflet 43I0 TER
L7z (AEEY), v=x%>v7mvT 4 7127T NaK-ATPase
« 1 subunit ZE 8L & A fERR L 72 (A T BX), Sa3 fiiaz 0, 12, 24,

48 WEMEE2E L, (BN Na,K-ATPase /&% 2 & L7z (B),

4, P-BEZ X E N ATPTA OFEHLE

CDDP (Zx9 2 ML DR 2 & BIZI~ %
7o, AHfa o P-EY v X7 B (P-gp, Fig.5A) &
N ATPTA OFBIE(FighB) TN Ly = A4
7 ay MITHEGR L7c, Sa3R (% Sa3 LV P-gp
J O ATPTA OFRBLEN B> 72, F72 HIR 1
H1 KXY ATPTA DA AR BED & < . KBR X KB
KV P-gp DA BFEELEN Eo T,



Na,K-ATP ase activity (%)

Sa3  Sa3R H1R KB KBR HCT-8

25 —
20
15

10

Quantification value

Ouabain (nM)

Na,K-ATP ase activity (%)

Sa3 Sa3R H1 HI1R KB KBR

Sa3 Sa3R H1 H1R KB KBR

ATP7A —

Actin —> — e

o

o

S

0 1 10 102 10° 104 10°

Ouabain (nM)

Na,K-ATP ase activity (%)

Ouabain (nM)

Fig.4 Na,K-ATPase /%14 ouabain j# B & {71

Sa3(@), Sa3R(A) (A). H1(@), HIR(A) (B). KB(®),

10°

Quantification value

~

o

Sa3 Sa3R H1 HI1R KB KBR

Fig.5 P-gp 72 b ONT ATPTA OFEEL
Sa3, Sa3R, H1, HIR, KB, KBR #fliil % £5# L . Western Blot
(Z7C P-gp (A)72 & N ATPTA B)D R Bl Tl L7z, T B
1% Photoshop I & ¥ Actin # E¥#EICER(L L, kL7,
728, P-Glycoprotein DR Y7  7av hu—LE LTk

NG ek T D HCT-8 & A7,

z £

VAT T T R ET HAFERIER, SR

KBR(A) (C)® Na,K-ATPase (= 1 nM~10° nM ¢ ouabain SNERN & BHSHERE ORI DO BERFE L /- T

%YL, NaK-ATPase ¢ ouabain J & 171 2 & L WD DN, F OIAINME N K& 72t EORIE & 72

7

S TWD, ZREEART D72OIiE, Ty ©
FEDIAN IR T 0 | BUE E CITHII B N iR i

7



. HIBN SRS, DNA (BTS2 & I8 1
P THD ZENbo TS, FIKE N
L LI V2 T4 U RmEsEn H i b
Do INEFHANITNEIVEE, VAT A2,
TV b2l AT TF RTEERNIZIAL
S3A L, SSRPEDO BT HES L TBARE L, #ila
NOPEHE R G I T HER % b2, Mlar &
BEREIC X D MMERBL & L CTIL P-gp, ATP7A,
ATPTBUPINTELS B H LTV D B ST
%, P-gp 1%, /MG, MIEMKBAM 72 L1246 L,
MO RS B F A MO EFN Z Pl T2 ~ 7
YV ARN—H—L L THERE L, CDDP % il stz HE
U, A A PRI 5 2 SEAImPER 7 & L CPE
HLTW%, £72 ATPTA, ATPTB 1T & B iZ LY
I(ZAF1ET 5 PHLOD ATPase T, $i% ffE 75 =
VPIZHRY IATeHERE R H D, ATPTA. ATP7B O
AR L 0 MIRENIZHEA L7= CDDP 23 =)L U1k
([ZH Y IAE AL, CDDP AT S VT T 2
AT, £ MES Na,K-ATPase 0k A U
BUORELS S L TWD EORETH DA HMA
IZZ LW, £ 2 TARIORETIE, AkEEMido
CDDP ifitPE{EIZ B L T Na,K-ATPase % 1.0 5EAH
A EIT) 2L & Lz,

ET. ABE KL OFHE S 7iitPER D CDDP
B MEER~T2& 2 A (Fig 1 ® A2 5 D, Table
1), AP L8R & el L CHifr S e
CDDP & MEDIR T2 /R Uiz, F7o, IEHMln L
bl U Ol & 72 5 721) T, CDDP 2% L TR
Ptk Z 4 Z LR E T,

CDDP itk 235 1F % Na,K-ATPase OB 5- % 5
RD T KB K O E S T iR o
Na,K-ATPase {& M 2 JE L7-(Fig3)& Z A, Sa3R
1% Sa3 LV IEMEARE <, HIR b HI KV b Fhic

mnoTe, £72. KB & KBR (Z[AFEEOTENET
& o7z, Na,K-ATPase 23l N~ CDDP i v =
BB 2 O THIUE TEENE O &I~
7 CDDP ¥ Z Z &3 L C CDDP J&5 23
WRTHZLELERD Fig 1 DAL C TELN
TeRER AT 5 Z LR TERR,

% Z"C.CDDP f#{£ ¢ CDDP Mttt &k L 7=
BRIZ Na,K-ATPase (b2 0 - 7= ATREMEAE B 2
T.Na,K-ATPase D FF 5722 HEHITdH % ouabain
X9 2 MR O M2 <7 (Fig. 2 D A H»
5 D.), ZOFER. 3 OIS X TT, CDDP
it PEAIZ > T ouabain (25 LT B fiFHEAL L T
DT eV, 2, HI ZRWT, IEF
1 P F SRR & L U C MR ouabain HRHTIE
ThidZEbHLNIRoT, 22T, FHilao
Na,K-ATPase 1& /D ouabain {4 % il L 7,
b L., BIFE & 0 iPERE O NaK-ATPase 14 73
ouabain &AM T & AU ORI M % 3
LoD EEBEZTEN L LULABRITIENESET S
LD ThoT,

% Z T, NaK-ATPase LISt % /37 B3
CDDP (i AUC B L TV 5 ATREME A & 2 T
HHPEHAR > 7 TH D P-gp B L ONATPTA R Hi %
VT AK 7wy TR L7 (Fig. 5 ® AB), %
DfER% | Na,K-ATPase &1 & iz L C Table 3
(R LT, ZORIRNG, Sa3R 1d Sa3 & H#g L
T Na,K-ATPase {&EME3EW T & HAIAN~D
CDDP BV IAZ &I 228, e 7D
P-gp 18 L OV ATPTA OFBIN LN T & 0B b
T5E LU CHBAREE B X1, FERIC,
HI & b#s U C Na,K-ATPase {5 PEIL & V28 ATPTA
DIBINZNZ LI X 5T, KBR 1% KB & ik
L C P-gp OFEELSHIM LIFPELL TV D & LT

HIR (&

8



PEARIRE & & 2 7=, F7-. ouabain (%9 A
ILH R CHETE 2 22 EFRENE LRV,

Na,K-ATPase P-gp ATP7A
Sa3 Sa3<Sa3R Sa3<Sa3R Sa3<Sa3R
H1 H1=H1R H1=H1R H1<H1R
KB KB=KBR KB<KBR KB=KBR

Table.3 FZEHEAEDNaK-ATPase, P-gp/ibUNCATPTIAD HIRE

B

MR I 2 TR RIS 5 2 L v T & 220 g
FA T % ) &2 < W B ARTE & TRIRIC X 0 i
ANCIHEZ 815 L C L E D BAMER H 5, B
SRIFFPEDNFAES 2 5, ALFHRIED R RITHIFF <
TRV ENB, ETEEMMEOSAX, FIE
TEFFIEIIRNT 2 03 IRk IZ b 2b b
FTHEITOFE R DR bV D, 2D K 5 2pEFI Tl
B 5 U= PUg A LA O OB AN LT
RXMEZERTZEnZ v, SEHAWE
Sa3,H1,KB O H1C, Sa3 1% KB OFJ 45 {F Difitt: %
2L CTieh HARMIED & < . KW T HI 23 KB &
O @ RPTME AR LTz, TE 5 P AIAR O 1Cs, 13
B EDIK KB @D 1/2 B2 Td - 7= (Table. 1),
F 72 ERHINPEIC F5U T Sa3 CTIEMPERR A Bikk
D) 1.3 £, H1 TITAI 5 f5. KB TITK 7 figiitk
BEMoTz, ZO|PMEDERITIT, fhale A D
= XLAREELTVWDLEZ LR D,
Na,K-ATPase [H % A&l T & % sanguinarine 73
caspase3/7 DIEVE(L. PARP Db, I LU
DNA OWr bz L, 3P/ apotosis #5540
RAaRT 8, A 547 CDDP it & 7R
JHEAE T ouabain (2 MitPEZ R L0 D BIG G B
T 5 ATREEN B D

LAl ORF Tl P-gp, ATP7A, Na,K-ATPase 73
EDORANEFHEB OB ERE K> TR LT
U MIE N, DNA (B2 LI

=

B L CTHRRET L Cu72puni= 8, CDDP ittt o 4
THEDHATE 2D TiEZev, Lo L, AR
FEREIZBE LTl P-gp U ATPTA D HEHIBERE & |
Na,K-ATPase ik 7~ AU 73 ALIZ B L T
CDDP (i IZBIE- LT 2 ATBEMEA B 2 &8

R E T,

SHSEER ML 2 IV C CDDP [iPEE IC 1)
% Na,K-ATPase D#EI A fat L, LA T Oftam & 15
7o FEARRIXIER ML Y CDDP \Zxf Uit
s~ L. CDDP fifAki% ovabain MiHE{L 25 Z &
ISR S 4172, CDDP D A J1 = X KT
BEIZL-,CTRARY, 4E OB T
Na,K-ATPase, P-gp & ATP7TA OREHI/ERN
55 LRB SN,

womE

ARERKZDITHTZY . AWTEI T~ DR,
W12 N T2 72 & F LT AR RSB 22T e R
P R A2 1 PSSR I MR 2= . 1 e R
PR LA 5y - B R AR O B B ALITE <
AL L BT ES,

BE IR
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Change of Na,K-ATPase activity and ouabain sensitivity

in oral cancer cells accompanied by acquisition of cisplatin resistance

Suguru Hirakawa

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

Methods : Oral cancer cell lines (Sa3, H1, KB) and CDDP-resistant lines of them (Sa3R, H1R, KBR) were
provided by Faculty of Medicine, Chiba University and cells collected from normal gingiva were used.
Na, K-ATPase activity and cell viability in under treatment of ouabain and CDDP for each cell were
measured. Assessment of Na,K-ATPase o subunits, ATP7A and P-glycoplotain (P-gp) was done by
western blotting.

Results : CDDP 50% inhibitory concentrations (ICso) were, 7.5 x 10 and 1.5 x 10 M respectively in
H1R and H1, 6.0x10° and 4.5x10% M respectively in Sa3R and Sa3, 7.0x10™* and 1.0x10* M
respectively in KBR and KB. CDDP sensitivity of cancer cells is lower than the normal gingival cells and
induced resistant strains showed a lower sensitivity than original cells. Na, K-ATPase activity was
measured. Sa3R is higher than Sa3, and H1R was higher than H1 slightly, but there was no significant
difference in the KBR and KB. The results of Na, K-ATPase activity were consistent with protein
expression level. Then 1C50 of each cell in the presence of ouabain were measured and they were 80 and
60 nM in the H1R and H1, 180 and 80 nM in the Sa3R and Sa3, 130 and 40 nM in the KBR and KB, and
normal gingival cells was 5 nM. These results suggest CDDP resistant cells are also resistant to ouabain.
The ouabain concentration dependency of Na,K-ATPase inhibition of cells were measured. The 50%
inhibitory concentration between resistant and parent lines were different in the cells tested. Therefore,
there seemed no relation between the sensitivities of the cells and Na,K-ATPase activities to ouabain. It
was suggested that the mechanism of the change of CDDP senseitivity were different in the cells and P-gp,

Na,K-ATPase and ATP7A are related to it.

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