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Improvement on the potency of
anticancer drug cisplatin.
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YA ZF 2 (CDDP) (E, KENZEBWTERIZE R S NRS FRSEERTH D, AR
IRV TIE 1984 4EIZERRZ 321 TLISE, BindA, BRAB I OBES AL E DL OEF
MANCHK LIS ZTER L, BIELZ L DL U AT THER STV %, CDDP 13 W HiiEES
BhRA RS —J7 T, BREE CEOIE M EEE RS E OB LWEER AT 5, R,
P E L CDDP O HEHIBRKFTH VD . I1RIEDOMGEDIEIT & 72> T D,

TR AKIOFAMEZmD D TiEL LTI, BWEH OS> DDS, 7'n K7 v Z7{LSFIC X
DN RN B D, BEEDOTEFE LT, CDDP O SCETIE, 7F2.5~5L, 10 KL L
T TH % CDDP O#EAT « 50 - ZERITITH) Z & &S Tnbd, BEICKEDK
5 EHGT DK AMEL, JRIP O CDDP RE A TiF 5, 7>>, CDDP & BRI OHEfiliRs
MZaFMET 22 & CBREELZRBT B2 TVD MY, ITFE T, BHEECOHEN
TR SLTER Y | BEIREEN BAT, BF B Y BEOKITH L2l R TE 5 Xk 9 e
EBlE. BROMIREZBNT 5 a— b Rb—va U ERHWOND K )12 o7, ZHIZ
LV ARIZEWTS CDDPIREEZZIT 5 Z LN AlRE L 7o o7, F£72, CDDP 52XV |
INRAIESE T~ 73T A (M) OFWRINOK FAAELT, K Mg MEAA U5 Z & 23
STV Y, B IR T, K Mg MAERFIZIX, JITAL RS 12351 T CDDP il 72 5
WAL BEENSIEEIEND Z ERRINTVS Y, CDDP % 5K D Mg DHiFE# 513,
N T AR —Z—DRBLEIEMEIC AL 5 2 | CDDP OFRMREN A U, BEEL T+
HEEZLNTVDS Y, IFETIR, KpAMEBLIOYa— A FL—va ViEOELH L
IZBWTH, CDDP ERMEBEED T Mg Offifex 508 s g 7, L
L. DAMBIZEIT S CDDP O#FFE & FUEE R ICxT 5 Mg O 5 08Iz o0
TITEE SN Tnen,

PR AFIONRIROFED 1 2E LT, VARY =208, I' 272 EMMTONTE
Y. CDDP (ZHW\WTHNE I E/AMAINBI S TWD 19, 1EkD ARt AANTTE L
TRAEMMEZ R E 220 &5 WIFERERA O S HI2h 720 (a2 B AAIFER OIS H 17
b Tna 3 D0 I EIER 72 < IR LB OBRFEITITE > TV, F7o,
TNA AT T VRPN AFITIE, BRI L0 S NIE MR IR L & D iR, 3R
WPEHRERE & L CTHI 5 40TV D multidrug resistance protein 1 (MDR1) 72 E&2BHEL, Hidd A
HIOHL L~ TOZEREREOH KA B & LI2FE H1T7 T %, CDDP X H 4 ek A
ThoID, DAMIORICESRECTELHEELX BN TETZ, L L, CDDP OAfaN
B SARIZ R CHREBIIAI RS & SZ BRI O W5 OB 5- 432 < OMIKERE CHA ST g 1319,
CDDP DffiftAb D EER D —-21Zi%, Ml A& RO 235 T Hiv, FIREPNER Y IAZ & DK
T, e AR B OTTHE, 2\ WIXZF DM IZ L > THE L 5, CDDP ORI EL Y A Z A



WIS ESER T U AR=Z—DBERERE SN TWD, ETOWFZEIZRS W T, MfaA A
& RO T 4779 CDDP WAL, BED b7 v AR —Z —DREBEOLEE LD R
— eI OEM TR SN TND Z L aWE Lz ¥, L7z23-> T, CDDP OAIE@NELY jA

WD DRED N7 v AR —2 —%F|H L7z CDDP O HMUGEIZREECTH 5 &l
N7, F7o, HEHBEOTTEIZ IV TIE, multidrug resistance associated protein2 (MRP2) @
BI5-38E STV DA, MRP2 2 R HAICPEE 9 5 AL 72, & 2 T, CDDP it % s
fRT2FEELT, FTUVAR—F—HIKRTIERLS M TV AR—Z —ORBLZFE LT
DENZRBICEREZY T, U H Yy MRS RER 1 & L TOBNZAERIT, E1E
BT ORBLZAETITEICHET 5, 612, ZAbOEEIEL, Mlussib, 584, R,
TR YEZR & O EE R PG & B ISHIET 2 2 E R b Tnd 19, CDDP % ik
T2 8T AR —OFBZHE L TODIEAZAEEDY 7 & CDDP & DOFF I
CDDP OZh % @, X 51X CDDP ittt 2 ik 32 Z E 3 if S b,

AWFFETIL, CDDP JG#H D Mg D Fef 512 X 5. BAMIO A4EFE R L O CDDP
DGR A~DEBIZ OV TR EIT 72, £7-. CDDP OHUIEEHEZ MR SE 5 HHY
T, M7 U AR—=2 =R OB %2 L TV DN RRICER L1z, CDDP Ot
JESE R BT DENZRIEOBGIZ OV TRE TV, S DI, BNZEEKO ) T R
CDDP |ZffH L7454 . CDDP OHUEEN R A~DE L 2 OO 2 B & L Ciata

1T-72,
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1-1. &5

CDDP OB FEE DB L T, REOHIKRSC~ v = b—/L72 EOFIRIER G213, A4
B 2 IR U RIS & OB 2K T &85 2 & THEELZBINT 5729012
T CT\%, £7-, CDDP £ 5B, Ml Mg J2E O PSS M IZ BB L 31719 K Mg
MIENBFEEZ S & Z TRt bE SN Tnd, D7D, CDDP OFEFEEF~O XKD
1 5& LT, 8~16mEq ® Mg DM FEHEGENHER S TV 5,

Mg i, AMRIZBW T4 FZERHIZZ I T A HERILETH D, ERNT, =X —4
P, BRLR) Y (L, FREEDT-DICNETH Y | BRROREZIITHBE L L TCWD, £
72. DNA, RNA, BLUOHBILME THL I NVE T H U DERIZHNERERITHETH D
1920 BEFEREANIEH 72 A TIEL SRERIKTAIB S NI Mg D 5 B 20%IEALRME . 70%
I~ L DR EATHL S% TN RME 2> b FERI S v, JREICHRE S D D175 5%
T %, CDDP HKHRZRIZH B L MTE Mg I#EDIK FiX, CODP &G VGl I ENnD
Mg HFRIRDIETFICE 5 &2 6N TS 1720,

CDDP IZ XA BEEIZIZ, T U AR—F—OFGbHESNTWD, B %
CDDP GBI CRIER T 5 & BEH R & b~ CRBRNIEEEITHR 5 5E< 725 2 E0VR
Eni= ), £7=, CDDP 25 3N7=7 v hOUENRME CTid, #5000 BEORE
# CDDP (Z81F 2 B EF I IRME AL AE T 5 2 L3P B8 Sz 2, CDDP 13,
WAL RAEE ORNEBIZRBLT D N7 VAR —F =L > TRV AL, EHIZL - TR
JRMEICmWEEEGIEE TSN TS, T AR —F—~& LT, organic cation
transporter (OCT) 7% CDDP D JRAIE M ~DEFEA & 725 L. multidrug and toxin extrusion

(MATE) 23 RANENRE~OHEH 21T > T\ 5 29, IfiLfE Mg IBE MK T L72HRRETIX, OCT
DOFHENEER, MATE OTEMENBET T 5720, JRAEHIEAN~0 CDDP Ol 7 ERENn
AU, BEEZSISEZTZENREINTND P29, BRAMIICZISIT S CDDP Ol
BOAHBBLOHEHICBWTH S EIER N TV AR—F—PEET L hREINT
W5, IMIE Mg IO, BDAMIICEIT D F T v AR—Z =B HEEZ KT L,
CDDP OHUEIGE R &2 52 D RN E 2 6,

ARETIE, 2H O AMIEZ FIWT, Mg OFFHR b7 o AR —% —F81 & CDDP Offifie
BAFEINHI B R L OB N ETEIC 5 2 5 B OV TRE &1T - 72,



1-2. FEBM B L O
1-2-1. AlfakE

t M2 AURE HepG2 M3 L OV RIFEEAS AURE 2008 AL, K H AR GEEA LT,
HIFEIX, 5% COa. 37°C T 10% FBS &4 MEM 551 in vitro fEfUHERE L 72 HIiE 2 F V=,

1-2-2. Mg $fih e

MR % HERF9 2 B o0 Mg JREEIL 0.5 mM Th o7z, b MITEOEH O Mg #EE X 1
mM T %, CDDP HFEED THD7-HIZ, BRKDIRFEICIH W TIL, 8§ mEq OhifE Mg 734
HENTW3 Y, MERLERZBET 5 &, MiE Mg IEITH I mM ML, 2 mM 2725
EEZOBND, LIeh-> T, Mg #l#ECix, #ilg Mg (1mEq/mL) ZEHUCHIIL . k&
Mg IR 2mM & 722 K95 ICFHEE LTz,

1-2-3. RNA ffitH33 & U real-time PCR
HepG2 Mifid & 7213 2008 A%, 75 cm? OFEfEETE 7 7 2 212, 1.0x10° {# O HifE % fEFl
L. 24 FFfilt%, 2 mM Mg (iR S 72, Mg |2 8 Byffizfiif%, #MlgZzEIL L, 4 PBS T3
[BI%E L 7=, FastGene Premium Kit (NIPPON Genetics) % T total RNA % fifiH} L . NanoDrop
Lite (Thermo Fisher Scientific) % VT RNA 2 % J|%E L 7=, PrimeScript II First Strand cDNA
A% v b (TakaraBio) ZfH L7252 LV | total RNA 725 ¢cDNA % &k L 7=, Real-
time PCR 1%, #H# L 7= cDNA, Table 1 O£ primer 3 & OY KAPA SYBR Fast qPCR & » b
(NIPPON Genetics) % H\ T Rotor-Gene Q (Qiagen) %] L. SYBER-GREEN £|(Z THT
S77, FHRIEIMRNA #81&(X, housekeeping gene & L C, GAPDH % i\ /=, 22CTiEIC &
> THEAT LT,

Table 1 f#H L 7= primer O ILHEL ]

Gene Sense primer Antisense primer

OCTI 5’-ACT TCA TAG CGC CTG CAC TG-3’ 5’-TCC TCA TCT TAT GCC TGC TG-3’
MATEl  5’-TGTCACTGGTGTCTCAGTGG-3’ 5’-GTAAGCCTGGACACATCTGG-3’

MRP2 5’-AGG CAC TCC AGA AAT GTG CT-3’ 5’-GAC TAT GGG CTG ATA TCC AGT GT-3°
GAPDH 5’-CCATCA CCA TCT TCC AGG AG-3’ 5’-CCT GCT TCA CCA CCT TCT TG-3’

1-2-4. SDS-PAGE # & U western blot i

HepG2 AL E 721X 2008 AL A, 75 cm? OFAFEEE 7 7 X 212, 1.0x10° {5 DAL % #E R
L. 24 R, 2mM Mg [CHefilk S 72, Mg Hafih 24 e (o, M2 [ L, # PBS T3
e Uiz, MO > /X7 43 1%, plasma membrane protein extraction kit (MBL) %
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WTHIH L7e, #8278 20 pgllane &, KU 727 VAT I K7 V% BT SDS-
polyacrylamide gel electrophoresis (SDS-PAGE) (Z & - C4yBf L . polyvinylidene difluoride (PVDF)
fEIZHR G L7-, A 7 L > % Bullet Blocking One for Western Blotting (4 7 A4 7 A7) |Zi&
L. 1 RFI SRR CHR % S 72, 1 IRFLIA & LT MRP2 (24893-1-AP, Proteintech) . OCT1 (24617-
1-AP, Proteintech), MATE1 (#14550. Cell Signaling Technology). % 72(Z GAPDH (10494-1-
AP, Proteintech) Z € ZHLH Y, 4°CT—BLE S 72, PVDF % PBS-T (FUJIFILM Wako
Pure Chemical) T3 9 X, Z D%, horseradish peroxidase (HRP) -conjugated anti-rabbit IgG
(#7470, Cell Signaling Technology) % &R T 1 B SH7z, Z D%, PVDF % i
L. ECL Prime Western Blotting Detection Reagent (GE Healthcare Japan) TrRIf{LZIT -7z,

1-2-5. MfaN B4 &

HepG2 AL E 721X 2008 A%, 75 cm? OFAFEEE 7 7 X 212, 1.0x10° {5 DAL % #E R
L. 24 Fefit% 2 mM Mg 38 3 OV & 7213 25 uM CDDP (Z#fif X t7=, CDDP (Z 8 FEfliid 5\
IX 24 WefEBEfbtE . MIfRA B L, @ PBS C 3 [EI¥ES L7z, SBEOMO—E (5%) % H
V), BCA Protein Assay Kit (Pierce) (2 CH o RV EGEEOWEEITo72, 7Y O~ L v
b7 BMEEEE & 30% BB KRN 12 2 OHEROMIEGY 1.5 mL ([IEE L, 65°C Tk
FiE UMIIR 2 iR S 7o, o 7V o 4 & 13, SPS 3100 Inductively Coupled Plasma Optical
Emission Spectrometer (ICP-OES, H /A 7 7 A =2 ) \ZTRAIE L=, fERIE, # o
B 1mg bV OALE (ng) & LTELE,

1-2-6. SRB assay

MR FE R BR 1X, sulforhodamine B (SRB, + 4 7 A 7 A7) Z{HH L T3l L7z, HepG2
HII & 721 2008 #4224 F 4 96 well plate 12 4.0x103 £ 7213 1.5x10° fH/well & 725 K 92
FEFEL . 24 ReH1f2. 2 mM Mg 36 K OV FE 7 135 B pE O £ > CDDP (CHEfil S H7-, 96 el
DEFER . MlaE 10% ~ U 7 v VER CREER . KTHE L, HisE, 20k, 04%
SRBIFIRZ ML, IR T30 0 A v FaX—h L7z, 7L— bEFEHL, MG LY
g % trisma base solution (74 7 A4 7 2 7) TRIIFLL, ~14 7 a7 L — K U —%— (Model
550, BIO-RAD) (27T 570 nm OWEEZ|IE L7z, 7 —# X Microsoft Excel & H Tkl
L. F AR OBIS 1L, 22 b — VRIS L CEEMEMEECHE L., T CToT
— X%, 520 well DFEHfEE VT,

1-2-7. #EFEHFRALER
AT LR R (SD) & L TR Lz, Metorid, 2 ha— e oL Eg
D7=HIZ, Dunnett’s test ZfEH L7, p<0.05I1FTHE LA LT,



1-3. fE 5
1-3-1. Mg #fihic & D b 7 v AR — 4% — D mRNA FEEDZEAL

HepG2 #ifads KT8 2008 #ifa 4 T, Mg #fiit2 > MRP2, OCT1, 35X 0O MATEl @
mRNA FEHEIZOWTHREFE21T-72 (Figure 1,2), 2mM Mg % 8 Refi#%fik L 7= HepG2 Hifd
X, CDDP OHEHIZBI 595 MRP2 33 L O MATEL @ mRNA #EHEIL, T 1.7 %8
LS50 EAREICHM L, 512, CDDP OHY IARIZA 535 OCT1 OB, 0.6
e ARERBY 2R LT, 2mM Mg % 8 REfi#fih L 7 2008 Mifid TlX, WIhod b7 AR
— X —OFBEITHZITERD ST, Mg STk K-> TR 58 E b7 630
REMEDS IR S 417,
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Figure 1. Relative mRNA expression levels of transporters in HepG2 cells exposed to 2 mM of Mg
for 8 h. mRNA levels of MRP2 (a), OCT1 (b), and MATE1 (c) were normalized to that of GAPDH.
The relative mRNA level of each transporter is expressed as a fold increase with respect to the control
group. The control group is in culture but not in contact with the drugs. Data are presented as mean +

SD of three independent experiments. *p<0.05 vs. control.
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Figure 2. Relative mRNA expression levels of transporters in 2008 cells exposed to 2 mM of Mg for
8 h. mRNA levels of MRP2 (a), OCT1 (b), and MATEI (c) were normalized to that of GAPDH. The

relative mRNA level of each transporter is expressed as a fold increase with respect to the control

group. The control group is in culture but not in contact with the drugs. Data are presented as mean =+

SD of three independent experiments.



1-3-2. Mg #fiic LD b T VAR —H —D K LRy R B B DAL

HepG2 #ifuds L T8 2008 flif a2 T, Mg Bl 24 K[ ORI 812 351F 5 MRP2,
OCT1, BXU'MATEl O ¥ X7 BB EIZ OV TRET 21T -7 (Figure 3, 4), HepG2 #
JaTlX, MglZk D F 7 UV AR—=FZ—DRBEE~OEEITRDOOLNT, FTF UV AR—F—D
FEELRII KT D Mg B D2 X mRNA & & X7 B TR DFER & 22572, 2008 fllfd
TlX., MATE1 O % 37813 Mg 8 L CH R S 9. MRP2 35 X OV OCT1 O3B &
T 13 5L HEREMAR DTz, CDDP ORIkt L, BV ALK & PEHsEIc 535
290D T UAR—=F T, DTN TIEH L NFREORIEEEZLE R LT,
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Figure 3. Relative membrane protein expression levels of transporters in HepG2 cells exposed to 2
mM of Mg for 24 h. (a) Immunoblotting for MRP2, OCT1, and MATE1 in HepG2 cells. Protein
levels of MRP2 (b), OCT1 (c), and MATE1 (d) were normalized to that of GAPDH. Relative protein
level of each transporter is expressed as a fold increase with respect to the control group. The control
group is only in culture but not in contact with the drugs. Data are presented as mean = SD of three

independent experiments.
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Figure 4. Relative membrane protein expression levels of transporters in 2008 cells exposed to 2 mM
of Mg for 24 h. (a) Immunoblotting for MRP2 and OCT1 in 2008 cells. Protein levels of MRP2 (b)
and OCT]1 (c) were normalized to that of GAPDH. The relative protein level of each transporter is
expressed as a fold increase with respect to the control group. The control group is in culture but not
in contact with the drugs. Data are presented as mean = SD of three independent experiments. *p<0.05

vs. control.



1-3-3. MR B4R X O Mg &iZxtd 5 Mg fFH O 22

8 IRFfH] £ 7213 24 IK§f#H] CDDP & Mg % i H#fih L 7= & & @ HepG2 Ml DML N B4 s
F ORI Mg % i 7= (Figure 5), CDDP #2ilit% Ml N 114 B1: CDDP 43 i
& & HITHIMAFED =3, Mg OFF I & 2 BITEED ko To, — 75, Mg Mg
%, CDDP HUMBEfiho> = o b v — LRI ISV C L HEARIRE ] D 8 706 24 I DIERIZ K D |
25% Db ZF8 Tz, Fiz, 24 FEfEEARICB W Ta Y e — U BEZ e Mg JFREE T
DTN THLINAERENZRDT, Lo, 2008 #ifiZ CDDP ¥ X O Mg % 8 FRefiififH
B 7= 856, MlANASREOZETR ST, M Mg 8(X CDDP BBt L7z = b

72—/ UiE & PRl U TR 30%F2 B DI FE 8 H a7 (Figure 6), 2008 Hifid Ti, HepG2 #
B 20 b B e SRR 2 = LTz,
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Figure 5. Intracellular platinum and Mg accumulation in HepG2 cells exposed to 25 pM of CDDP and
2 mM of Mg for 8 or 24 h. (a) Platinum levels after exposure to CDDP with or without Mg for 8 h, (b)
Mg levels after exposure to CDDP with or without Mg for 8 h, (c¢) Platinum levels after exposure to
CDDP with or without Mg for 24 h, and (d) Mg levels after exposure to CDDP with or without Mg
for 24 h. The control group was exposed to CDDP only. Data are presented as mean + SD of three

independent experiments. *p<0.05 vs. control.
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Figure 6. Intracellular platinum and Mg accumulation in 2008 cells exposed to 25 uM of CDDP and
2 mM of Mg for 8 h. (a) Platinum levels after exposure to CDDP with or without Mg for 8 h and (b)
Mg levels after exposure to CDDP with or without Mg for 8 h. The control group was exposed to

CDDP only. Data are presented as mean = SD of three independent experiments. *p<0.05 vs. control.
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1-3-4. CDDP DA 5l 20 Rl x4 % Mg fFH O 2%

HepG2 HIEF X OY 2008 M2\ T, 2 mM Mg OOFF#EfHIZ K5 CDDP oo H#E5E i
HZNRA DB OV TRET L 7o (Figure 7). Mg O HREEfAlIE, MR OHFEIZ R L 72 h
> 72, HepG2 Mifi@iZ #3175 CDDP Hijftds &L O Mg ff H#fitiRF @ CDDP @ ICso fEILE ALE 4L,
0.79+£0.04 uM 3 L 10 0.95+0.18 uM, 2008 MM TIL 1.21+£0.15 uM B LV 1.42+0.11 uM T
bofe, TNHOFEENG, CDDP OMAHEFHMGI N FITx LT, Mg ORI ELZ2n 2
LR ENT,

(a) HepG2 (b) 2008
120 - 120
;\?100 ;\?100
= 80 = 80
2 E
S 60 A 2 60
? ?
— 40 = 40
[+}] [«}]
O 2o | O 2
0 ’ \ 0 : ' .
0.1 1 10 100 0.1 1 10 100

CDDP (uM) CDDP (uM)
Figure 7. Effect of Mg on the cytotoxicity of CDDP in HepG?2 cells (a) and 2008 cells (b). The graphs
represent proliferation rates in HepG2 cells and 2008 cells treated with CDDP and CDDP combined
with Mg. Cells were exposed to 2 mM of Mg and/or CDDP for 96 h. Cytotoxicity was assessed by the
SRB assay. Opened circles: CDDP, closed circles: CDDP combined with Mg. Data are presented as

mean + SD of three independent experiments.
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1-4. B%%

" E L. CDDP O &HIR#EMECTH 5, CDDP I X 2 BEEEIL, KEOERIRIZ XV B
SNDHM, ERICERET S Z EIXR#ETH 5, In vitro DAFFEIZE Y, & F OCT2 I CDDP
ZHE L L. CDDP OFNRMEMIIN~DOERICE G T 5 Z LAHREINTNHD 2,
Nakamura 52X 5 &, Matel K~ 7 A% W 202812 K U . Matel (3 CDDP % & [ZEZ
ik L, Matel OFEBUX T2 CDDP ORMETEFEICEG L TNLZERHLMNER>TH
% ¥, CDDP IZ X » TH &l Z S5 Mg IfiLfiE Tlik, OCT2 OFEHEHE KL MATE O
WESR B & JRMEMILICIS TS CDDP OFRMA MM S H 2 Z ERWEINTND P, Mg
OPFRIEE N7 v AR —F—ThH 5 Oct2 3 L ' Matel DFILAZ i+ 25 Z L2 XL Y CDDP
ERAZED S, ZHIC XY CDDP R BREELTHO L Z ENAMEIN Y, LarL, Mg
DRIFE G2, BAMIIZISIT 2 CDDP DOEfE & HFURS R KT RBIIARH O L £ T
&7z, CDDP Offfas I MRP2 38 LY MATEL ABH5 LT\ Z EMEFES T
%, CDDP DRV ARG T2 b T v AR —F —Z S E I ERFEN SN TNDH, Bl
TO CDDP k2% 595 OCT 7 7 2 U —73, HepG2 fllfi7e & O AAIIEIZI1F 5 CDDP
WEICFH T2 enREINTVS,

AKEE T, CDDP ik C 595 b T v A R— 4 —DOFBLRITHT 5 Mg B0 BB L KR
#F L7, HepG2 #lifi@lZ Mg Z#fit%, LV IARIZEE G5 h T v AR—%—TH5H OCT1 O
mRNA ZHL &I U, JEH b7 v AR —4%—Tdh 5 MRP2 3 L N MATE1 @ mRNA $81

EITHIN A G0 FFIZ MATEL @ mRNA RBEOZELITTE Th -7z, — 5, Mg Ol
HepG2 Mifdd b7 AR—=F2—DF /37 ERBEIZHEEZ 5 23, CDDP #fitit% Ok
NEESRICHEEL B X 2o Tc, Mg 138G 51T 9 RNA AR Y X 7 —EBDOMEDHIKR T T
b DT Mg Afiflid, mRNA OEZEIEMEZ R SEIZmREENRE X Db, Lo Laeh
5. HepG2 Hild®> MATE1 @ mRNA FHLEIZFHI R E 8% KF L-BHIZ OV TR
B1Cd 5, MATEL (X CDDP OJRHEEA b7z 53— 2OKR 1 Th Y, Mg flifid, FIIR
A AR T MATE]1 OSRELGE 2 72 BT AIREMEDSE 2 b D, FRAIE MR & 23 Aflfid ©
I%. MATEL % >/~ 7 B OFRIERHIENC K E 7238003 b 5 ATREME S 5 2 L7z, 2008 HMifai ks
W, Mg #filix, 2 bD b7 AR—F —0O mRNA B EICHE 4 5.2 4 CDDP #fik
B OMBN AL, HepG2 Mt X 0 H1X2 0MBEN LD TH 72, Z OFEHIL, HepG2 #ll
i L3572 v . 2008 AL TIE CDDP ik iCxt 32 F 7 v AR—Z —DF5MENZ & 2R
LT\ 5, Mgl ERNOBRER TH D720, Mls Mg BOMERE OZE i, Mk
N Mg EICKEREME RS RWATRRER S D, LAl AL N7 UV AR—F =2 L > Tl

EINDWENLET 256 WTNOOWE OREDHA R E 2IRIEB A RICMmH S
HZEFE<HLENTWS, #l N7 AKR—%—T&8H % solute carrier family 31 member 1

(SLC31A1) 12X % CDDP OELY A, IAFT DEHREEDS 50 uM F2E DRWIGA 21T
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BRI SIREEDS 500 uM LU EDBE TS 2 L i ShTn g 239, RFFEICBE
T, BRI ESR Th 5 Mg OJF HEilIL CDDP Oifigint & HiflaiN Mg &ICHE % 5 2 72
Do 7o, W2, CDDP DR RffE#HEIE, HepG2 ML DM Mg &4 K F & ¥ 7=, solute carrier
family 41 (SLC41) 13U Mg D b T AR—XZ—L LCEASATEY 332 CDDP I
SLC41 Bl WEREIC B A 5. 2 2 ATREME B 5 2 LD, Mg O AL, HepG2 Miluis L
O 2008 HifiZ31F % CDDP OAMMRFMEICITEEE LR o7, AR W T S 7z
Mg X, BRI Mg OARICE WV IBE SN I REOMFRELF U TH D70, K
LY ANTEIT D Mg O 51, CDDP OB EEE % [FL#ET 5 00> CDDP OFLEE I
WEBTLZLIXFEA LRV EBRE T,
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Sl — S

.
CDDP DO HUEEIEMEIZ %9 % Pregnane X receptor ™ 5Z%E

2-1. fE 5

CDDP [fif RGO F 70 A J1 = X MiE, MIfEA B4 oY CDDP ANE{kReD TR K
O DNA BEEREOTLELE W RN BN TV D, ZOHTH%< O CDDP [ittEiln ¢
X, MBS EOK TR b D, B T2 A SK-HEP-1 3 XUt M BRAJE MeWo
JaERIZIBW T, HEMPEH b7 v AR —%—Th 25 MRP2 OFELEDIE KA CDDP it ko
JRRToH LD Z ENESINTEY 339 b MREIE NHG2 #ifafkiZ MRP3 Z i@ fIF 8 S
H25E, CDODPIZHT DIEZMEEZ KL T EWELZ EBHEINTND, ZRHD N T U AR—
% —[%. CDDP OMfast~OHEHIZB ST 2 Z LR HAL TS 3, —J5, CDDP it
IZBWT, D b7 v AR—H—"Tdh 5 SLCITAL3) OCT1-33%39F LU Na*, K+ -ATPase
OADDFEBLE T 1 TIEME L SV O FIZ L o THIFAN A e B ORI A Z 5 2 &EREwE Sh
TEY,. ZNHD T AR—H—(XCDDP OV IAHICEE LT\ Z ENRIBEIND,
L, YATFZFURMYVIARICEG TS M T VAR —F —THROBEIC L > T E
FHREINTEBY, FERDFFED TV AR—F— TSNS TV, CDDP it
JEFSE, N7V AR—Z —ORBBEOEN S E S FICE U ML THER S L TE
Y. CDDP DAt Z TR 5 I12i%, F T v AR—Z —DORBZHE L TV HENZEIRE
R LT 5 FEORMERHIFF SN D P,

BNZREERIL, VA FMRTFEREHRER 1 & LT, RSB - ORB 26 L, £k
BT, A, RAFTAZ AR EQBEEREMBIG 2 R ICHRE L TWD 2 ERHD
AU T %, Pregnane Xreceptor (PXR) 35 J UF constitutive androstane receptor (CAR) (%, K
PIZ A 7= B OB L OPEIHCBE 545 4 v X7 EO¥RBEZ a2y ha— LTEY,

AR 2 2 X7/ L LTI, cytochromes P450 (CYPs) <> MDR1, MRP2 7¢ & OHEH kZ
VAR—=H =BT 5, Peroxisome proliferator activated receptor (PPAR) DiEM:Ak I
CNEEHEE DR A F AL ADMFFICHBEREE ZH > TV D, ThbDOBNZER
IS AHIRIZ R T b MRS AEMERF O 72 D IC B B el & 72 LT D, UT4E, ENZ AR
(2 & DA RE DFREI DY, HLN AR OFURIE IR OB B % 52 2 ARt ®E S

TW5, b MAAMIBIZEIT 2 PXR BEOBKIX, #¥H, R¥Virev ey, ¥EF
VT2, BT ITRAFUREDTMNB AR T DB E L 52 5 EnWEI R
T2 9, JifpHlE ClX, CAR IO KIZ L Y CYP2B6, CYP3A4 DFRHNFHE S fu,
YU aRAT 7 I ROFUERESREOMEHRE 72 5 L7z ), PPAR IZIEEHIHIA 1 % 72 132
K& U THRET D Z LD TE, FEGEESAOEITIZE G H®E S, BDADTIhB LW
TRIEOBIERNRZ —7y N THDHZ ENRBINTND Y,

15



B 9HR

CDDP OHUESHEEIS 6 LT b ENZRIRO R BRI 3 D4k % 22 RT3 8% 5.2 2 A
R 8 5, PXR 38 L OV CAR 1%, Mifi@st~ CDDP #8725 k7 v AR — % —DIEBL % il
LT3 429 PPAR IZIEHT 5 3EA11L, CDDP 3B HEE 9% L OWER EE 0% Ml
L. TOHEEEE B2 @O 5 2 ERHEIN TS, LER- T, BNZHEDO Y T K
& CDDP & OffHlix, CDDP OHtfEFHENES L ORIWEMORBAEML 5 2 Z LIRS
N5, KRETIE, ENZAIK PXR, CAR, PPARa 35 & O PPARy DR B EIZ%}4 2 CDDP D

AN

L BNZEERY > R CDDP OHFUESHE M KT 58I DWW TRET L7,
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2-2. EERRM B L U5
2-2-1. flfaksE

HepG2 Mifdi%, KHARBIE )N OHEA LZ, HifiX, 5% CO,. 37°CT 10% FBS %4 MEM
E+HhC in vitro MEGHERF L 72 HIa & /-, CDDP fitt: HepG2 ML, LARTOFZEIZE
T, 3ERE (1,33 L85 uM) @ CDDP il 1 0 B S 417 9, sz S 7o fiarkiL,
HepG2/R & 41T 7z,

2-2-2. SRB assay

A EEREBRIL, SRB (FH T4 7 A7) & L CENM L=, HepG2 Mz 96 well plate
12 4.0x10° ff/well &725 L 9 IHEFEL 24858, ) 77 o B2y (REP. FH 54 F A7)
3L OVE 13 48 FERI IS BB BE DL > CDDP (CHefil S 7=, 72 BEf# . Ml 10% h
U7 a VERECHEER, KTUHE L, miSE, Z0%, 04% SRBIFKAZTML, =ik
T30 A vyFaX—R L7, FL— FE2HEEE L, #6 L2k % trisma base solution

(FHhIA4T A7) THEREL, v~ 27 a7 L— kU —%— (Model 550, BIO-RAD) T 570
nm CROLE ZHIE L7, 7 — & 1 Microsoft Excel & HN TR L, M FERE O FIA 13,
a2 b VRRICR U RS EEAEE CRIR LT, X TOT —Z X, 5 2D well DFH)fE
Z Tz,

2-2-3. Caspase-3 {54 assay

Caspase-3 #5215 1%, Caspase-3 Fluorometric Assay Kit (BioVison) ZfiffH L T, & N-
Acetyl-Asp-Glu-Val-Asp-7-amido-4-trifluoromethylcoumarin (Ac-DEVD-AFC) O 73R L 0 Ak
T 5@ N HE Lz, HepG2 flifEds KON HepG2/R Hilld % 6 well plate (2 2.0x10° f&/well & 72
HE DI L, 24 WEREIf%, 100 uM RFP £721X 100 yM L7V 7 X K (LEF, 7747
A7) \THE ST,

& 5|2 24 [T, 4 £721% 25 uM @ CDDP % 72 Wil S8-7-% ., Mz [ L., % PBS
TYes L7, Celllysisbuffer 100 uL 2 H LT v b &M L, MBIARRIR O — 58 %6 H
L. BCAProtein Assay Kit (Pierce) (ZCH /N7 EEEDREEIT-T-, MIAEMEIRZ, ¥
VORI ERREEN 0.25 pg/ul £ D X OB L7z, 96 well plate (2T, Y 7L 50 L, 10
mM DTT % & ¢ 2 Xreaction buffer 50 pL, 2 mM Ac-DEVD-AFC &% 5 uL # /2. 37°CT 1
RFfH], S TS BIT 1A > 2 — b Lz, #8006 Y — % — (Versa Fluor #0¢i, Bio-Rad
Laboratories) CTHICAME Lz, £, 222 b — A RRIx3 2502 E LTRL
7o
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2-2-4. HlaN F 4

HepG2 Ml % . 75 cm? HiEE3E 7 9 2 212, 1.0x10° O ML 2 F5FE L, 24 BfE#% 100 pM
RFP 35 X OVFE 7213 48 BEfEI #4112 25 uM CDDP % #filh S t7=, 24 BRI, MRz L, %
PBS T3 EIEH L7z, BREOMAO—E (5%) % Hv>, BCAProtein Assay Kit (Pierce) (2T
Z N BEEOREEIT o7, 580 ORI~V > b &, @R L 30%IEmLKED 1 :
2 DIROBHESY 1.5 mL IZBE L, 65°CT—BfHE Lilln 2@ g sz, o7 o
H4:mld,. SPS 3100 Inductively Coupled Plasma Optical Emission Spectrometer (ICP-OES, H 37
AT TP AT R) (ZTE L, fRIE Z 78 Img 72V OpeiE (ng) &L
THRLZ,

2-2-5. RNA filit33 X O real-time PCR

HepG2 ff %, 75 cm® OfIfaLE 7 7 A 22, 1.0x10° fHOM 2K FE L, 24 K%, 4
puM F721% 25 uM CDDP &Nz 7o, Ptz M4 E L, @ PBS T 3 By L
7. Sepasol-RNA I Super (F7 7 A7 A7) %M T total RNA ZHlitti L, NanoDrop Lite

(Thermo Fisher Scientific) % VT RNA JREEZ HIE L7z, PrimeScript II First Strand cDNA
BB v b (TakaraBio) Zff ] L7255 LV | total RNA 725 ¢cDNA Z &k L 72, Real-
time PCR |%, #H% L7= ¢cDNA, Table 2 O£ primer 35 J UY KAPA SYBR Fast gPCR ¥ » b

(NIPPON Genetics) % H\ T Rotor-Gene Q (Qiagen) %] L. SYBER-GREEN £|(Z T/T
72, FHXTH) mRNA FBLEIX, housekeeping gene & LT, GAPDH % f\ 7=, 2ACT kI &
> THRAr L7,

Table 2 £ H L 7= primer Oz HAL 1

Gene Sense primer Antisense primer

PXR 5’-TGA GGA GGA GTA TGT GCT CAT G-3’ 5’-GCA GTG TCC ATC TGT CTT GG3’

CAR 5’-TGA GCT GAG GAA CTG TGT GG-3’ 5’-TGATGT CTG CGAAGT GTG TG-3’
PPARa 5’-ATT CGC CAT GCT GTC TTC TG-3’ 5’-CAT CCG ACT CCG TCT TCT TG-3’
PPARY 5’-GCA GGA GAT CAC AGA GTA TGC-3’ 5’-GGC TTG TAG CAG GTT GTC TTG-3’
GAPDH 5’-CCATCA CCATCT TCC AGG AG-3’ 5°-CCT GCT TCA CCA CCT TCT TG-3’

2-2-6. HATFHIMLEL
FERITEY) CEHER A (SD) & L TR L, Mitafrid, 2 be—A it 0L ETK
D122, Dunnett’s test ZfEH L7z, p<0.051THE &A% LT,
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2-3. SR
2-3-1. CDDP $:filiC & % caspase-3 fEPE(L~D 2

HepG2 M2 BT, 4 £721% 25 uM @ CDDP % #fil L 7= & & D caspase-3 {EMEZ i L
7= (Figure 7), 4 33X 1V25 uM @O CDDP &1L, ZHEN ICso B LN ICoETH Y . 4 uM
CDDP (%, 48 RpfHj##fil T% caspase-3 IHVEICH B2 B X 72 v > 72, 25 uM CDDP (%, = |
2—/L L g U, 24 FRERETES L O 48 WEfE 2T caspase-3 {EMEIT, 8.6 {53 L TN 10 f5ITHE KR
ZRWDTZ, HepG2 MIfAIZH T, 4 uM CDDP I SMALOBEFEMGI 2 7= BT A, THR h—
AEBIER ISRV ERNbhoTn, i, TR b= AFHE T, 25 uM CDDP T 24 FEf
UL EOBMNRMLETHD Z LIRS,

(a) 4 M (b) 25 uM
AIZOO . _ 1200 4 * "
e X
< 1000 - < 1000 -
54 bt
£ 800 A £ 800 -
>4 5]
2 g
5 600 - 5 600 A
= =
E =
=400 - 2 400 A
2z E=
-z.: =
= 200 - S 200 *
=
s el B0 0 |
0 - 0 4
Control 4h 12h 24 h 48 h Control 4h 12h 24 h 48 h

Figure 7. Caspase-3 activation induced by CDDP in HepG2 cells. The graphs represent caspase-3
activity values in HepG2 cells exposed to 4 (a) or 25 uM (b) of CDDP for 4 to 48 h. Caspase-3 activity
was assessed by using Caspase-3 Fluorometric Assay Kit. The relative fluorescence is expressed as
the fold increase with respect to the control group. Data are presented as means+SD for 3 individual

experiments. *p<0.05 vs. control.
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2-3-2. CDDP #2fiflZ K 2 BN AR D FEHL F~ D 55

HepG2 iz CDDP Z #2fih S ¥ 72D | ENZ AR PXR, CAR, PPARa ¥ LU PPARy ©
mRNA FHEIZOWTHET 21T 72, 4 uM CDDP % ##filt X 728, PXR ® mRNA F 5 &
(XTI L7223, CAR, PPARa 35 &2 O PPARy @ mRNA FEHL & (T 3 40 & B E A &
RU. 12 Bt TR b IXE % R L7= (Figure 8), 25 uM CDDP % #fih &#7-FF, PXR ®
mRNA FEHL & (T — R 258 6 12 Bl TRelEfii2)% L7z, PPARa © mRNA 5
(% CDDP #fllC & 0 KRIGIZIA U, 12 RERHEEAR CRARMEIZE L, AR OHfliF [ < & 38
BEIEWEE TH -7 (Figure9), — 5. CAR & PPARy ® mRNA I EIT —AED 2L
L7, L7ZA3-> T, PXR X1 PPARa ® mRNA FHi & T CDDP OBl B4k 17 L
722 b &R L7225, CAR B LN PPARy @ mRNA 3¢HiH L CDDP Ol & & OFRS 1T A
Lo T,

(a) PX
200 4
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=
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wn
<

125 4

[}
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(c) PPAR. (d) PPARy
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<
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Figure 8. Relative mRNA levels of nuclear receptors in HepG2 cells exposed to 4 uM of CDDP for 4
to 48 h. mRNA levels of PXR (a), CAR (b), PPARa(c), and PPARYy (d) were normalized to GAPDH
mRNA expression level. The relative mRNA levels of each nuclear receptor are expressed as the fold
increase with respect to the control group. Data are presented as means+SD for 3 individual

experiments. *p<0.05 vs. control.
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Figure 9. Relative mRNA levels of nuclear receptors in HepG2 cells exposed to 25 uM of CDDP for

4 to 48 h. mRNA levels of PXR (a), CAR (b), PPARa(c), and PPARY (d) were normalized to GAPDH

mRNA expression level. The relative mRNA levels of each nuclear receptor are expressed as the fold

increase with respect to the control group. Data are presented as means+SD for 3 individual

experiments. *p<0.05 vs. control.
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2-3-3.PXR 7 ='=A bk RFP (2 & % CDDP HLiEEH M~ 2

HepG2 Mgz T, PXR 7 Z = h Tdh % RFP 73 CDDP OHUEBIENEIC 5 2 5 AT
DUWTEH L7z, 100 uM RFP |%, HepG2 il DHFE B F5 L U8 caspase-3 1M IC 2% 5
Z 72> 72, CDDP B ICs fli 2.3 £ 0.5 uM T&H - 7225, 100 uM RFP & o ik
. CDDP @ ICsofifi1% 8.5+ 1.5 uM & A EITHIN L 7= (Figure 10), L7-7%- T, RFP |% CDDP
OFAEFEINHIN R A A RBICIHET 2 Z E BB 6 E 572, 25 uM CDDP O BlEZif X
A hr—/b & LT caspase-3 T PEZ 12 f5I1ZHIIN S 723,100 WM RFP & 25 uM CDDP
EDOPFHTIL, caspase-3 IEPEIX =y b — L LG LK) 2 (FREEE OB R TH Y . RFP %
M3 2% Z LT XY caspase-3 TEMES A EICHNHI &7z (Figure 11), & 512, CDDP Ol N
L9 2D RFP DI OWTHRFT L7z, 25 uM CDDP % 24 K8ttt OaN B 45
I%. 266.4+92.3 ng/mg protein T > 743, 25 uM CDDP & 100 uM RFP O ik, = @
fiE1% 142.7 + 53.8 ng/mg protein ~ & B 52223 L, RFP X, CDDP Ol il N #5745 2 i) L
77

LI L&D RFP %, CDDP Ol &R 2 il 32 Z & T\ caspase-3 {EMEAL O] F LY
FREE IR R O E A2 b 72 B9 2 AR Iz,

120
100
—~ 80 1
X
E\: 60 -
= 40
20 -
0 : ' .
0.1 1 10 100
CDDP (uM)

Figure 10. Effect of RFP on the cytotoxicity of CDDP in HepG2 cells. The graphs represent
proliferation rates in HepG2 cells treated with CDDP and CDDP combined with RFP. Cells were
exposed to 100 uM of RFP for 48 h and/or CDDP for 24 h. Cytotoxicity was assessed by the SRB
assay. Opened circles: CDDP; closed circles: CDDP combined with RFP. Data are presented as

means£SD for 3 individual experiments.
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Figure 11. Effect of RFP on caspase-3 activation induced by CDDP in HepG2 cells. Cells were exposed

to 100 uM of RFP for 48 h and/or 25 uM of CDDP for 24 h. Caspase-3 activity was assessed by

Caspase-3 Fluorometric Assay Kit. The graph represents caspase-3 activity in HepG2 cells exposed to

CDDP, RFP or both. The relative fluorescence in each group is expressed as the fold increase with

respect to the control group. Ct: Control, R: RFP, C: CDDP, C+R: CDDP and RFP. Data are presented

as means=SD for 3 individual experiments. *p<0.05 vs. control.
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2-3-4. PXR 7 % H=Z k LEF |2 X % CDDP it~ %%

LRTORFHZ BT, HepG2/R fllAEI%, CDDP (Zxf LT 2.6 (523 & 0 . HIfaN A4 &
[ THE T D HepG2 Al & LB L, 30% DWW Z7r LT, £7-. HepG2/R AL D PXR FEEH
BT HepG2 M & bl U, 49 1.5 50N 2 /R LT, RRETCIE, i) v ~F 3 TH 5 LEF
ZPXR 7oA A=A K& L THW:, HepG2 Aifads & U HepG2/R iz 35T, CDDP HL
M. LEF B3 OV CDDP & LEF % 42l L 72 FF D caspase-3 & PEIC DV TR 21T -
7z (Figure 12), LEF B TiX, W OMIE T caspase-3 1EMEITEE L KT I o T-,
HepG2 i@ TiX, 25uM @ CDDP |%, =¥ b1 —/L & g LT caspase-3 {51 % 8 {548/ <
7=, —J5. CDDP & LEF ffffi%, 2> bue—/L g LT 12 5 & L U &\ caspase-3 7
PE 76 Lm, F72, HepG2/R Hi@TiE, 25 uM @ CDDP (. caspase-3 {EME% 2 5128
INEE7-73, CDDP & LEF fFHIZ = ha—/b & Bl LT 6 fFICN S ¥/, Liz2v»> T,
PXR 7 > ¥ A=A s T2 LEF OFFFHIL, PXR 23F %8I L T\ 25 HepG2/R fifid> CDDP
BEMEEARE I 2L E LT,

(a) HepG2 (b) HepG2/R
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—~ * —~ k
1400 - £ 700 |
S 1200 - 8 600
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8 1000 - * 8 500
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5 800 - =400
= =
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> >
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[} [}
2 200 | & 100 -
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Ct L c C+L Ct L C C+L

Figure 12. Effect of LEF on caspase-3 activation induced by CDDP in HepG2 cells (a) and HepG2/R
cells (b). Cells were exposed to 100 uM of LEF for 48 h and/or 25 uM of CDDP for 24 h. Caspase-3
activity was assessed by Caspase-3 Fluorometric Assay Kit. The relative fluorescence in each group
in both HepG2 cells and HepG2/R cells is expressed as the fold increase with respect to the control
group. Ct: Control, L: LEF, C: CDDP, C+L: CDDP and LEF. Data are presented as the means£SD for

3 individual experiments. *p<0.05 vs. control.
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2-4, E5%

CDDP (%, %< OEERADIGHRIHER SN DR AAITH D03, FHNK T D Mt o 5
T, BRICBWTRE2MEE o> TnD, £< O CDDP MtPEAIL TR & i 2 Mllar
A EOK S X, MINEY AL OB Mlas~OPEH OBE5R, F 7 130 5 ORI DL,
WCBEEL TS B W ffr i R T UV AR—F =PI b ORKE CEEREHZ L TE
D, INHED T U AR=F—DRIEDOLELH CDDP (T4 DHMEZE b 72 &9 I HEMED
b2 BNZERIL, M7 AR—Z —ORBGRHICEE T2 2 LM BTN A 4950,
CDDP OHUESHEMIC RIETEN O ORBIIAHOEETH D,

RKETIE, FT U AR—F — L RUBHEORBALHET 2ENZEERELEILTND
HepG2 #ila 2 L7z, ICso F2E > CDDP ILHIRIESHE 2 PR L. ICo £ CDDP (HHlfia
HEBEAMH] & caspase-3 DOIEMALOM 242 U & ¥72, #NZAIK CAR 3 L O PPARy D3 H]
1% CDDP OB (TR AF Lo B L& /R S e h o 7223, PPARa DFEELE (T CDDP £ D
BnE & HICHEBICHED Lz, —J, PXR OFEILEIL, Q852 $0H 9 25 #E O CDDP
WLV DT TIEH LD EEICHEIN L, caspase-3 Z{EM L7 % CDDP 2EIC L 0 FH L <K
TEEO, ZhbOZE{bE Y, CDDP #fili %% F 7 filElcds T, PXR (Il Z CDDP
OFENOIRET HHEEZ A L, — 5 T PXR BHOK F MR T AR h—v 2 &5 &Lz
TRMREMEDS RE 47, FEER. PXR X, EMHEER LM b T AR —F —DFHL &
HiToZ Lok, MIRAAIOTIEERICEELZEZ 2 ZLRREILTNDS Y,
Harmsen (2 X2 &, KIS A K LS180 MifglZds\ T, PXR # 4 L7- MDR1 OFFEHI%,
MDR1 DIE & 72 5B AAIDOHIINEFEZ D S &5 Z L aW®E Lz 2, 5612, PXR
7 I=A NTdH5H RFP THIALEL LMl TIL, FF VA EY v OFEENEREITT 5
EAUREN TS, HepG2 MilZ3V T, RFP |Z CDDP (T X ¥ #518 & 4 2 Ml B 5i i i 2h
B & caspase-3 DIEMALZHE L, M@ AE&EZ WD S0, PXR OIEMHILIX, SEDHEH
N7 UAR—=Z =T MRP2 DFBLAZHINEEL 2 ERMbNTWD, L7zdi> T, RFP
DORTAFIZ L 5 MRP2 FEEOH NS, M Be 2R S, £ XY CDDP OfifE
B RE W S5 2 L NRB I N,

CDDP (LD A 1 =X LD 1 212, MRP2 OEFEHIZ L D CDDP O NZfE OB
23 %, MRP2 OFBLL PXRIZ K » THIEH S LTS Z & A6 CDDP fitE#ifEIL PXR @
FEBLE TG E DI & 7~ ATREMEN b 5, AR OAFZE THESZ L 72 3 -5 CDDP i PEHif
FRIZ 3T, PXR BHESHEML TV e, PXR IE, EEOHIEKICE N T, #NVER MR
AV AT —BINEHT 23 M EffEHT 52 L THHA TS CYP3A4, 35T MDRI D%
BEFBET DL ZERMBNTND 33, W OmOHEIL, PXR 7% T=2 KPFFED
JEFZ I W CHEANM M A P EZIIRIRTE L Z L E2RBELTNWD P9, 7y —<a7x
TERyXTY— VBN LTHH/ NG PXR T ¥ A=A NOWFFRIZE Y LEF N F
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SR IE)Ch D AReE N A LTS ), LEF (2 K HRILERIZ LV | HepG2 Mifld Tix
CDDP (Z £ % caspase-3 DIEME(LAKI 40%H K L, HepG2/R flifid TiX, caspase-3 {E1HE(LA3K
3MEHMT 2 Z ENHBMNERoT, LTz 5 T, PXR T ¥ =X FME, CDDP &0
JUE L & H 12 CDDP MittED Rk Z ©72b L9 5 Z LB BN E o7,

CDDP fiftEix, SEEER TV AR—F —OBEMERFHE ML > THERI S5,
ARETIE, 6D FT U AR—F— L REHER OREBLOTE IR ET 2N R IRIE
WM& YTz, PXR FEBLEIL, CDDP OHMREEF X O AU U7 caspase-3 TEMEICFHRE L

= b AR, PXR 7 2= hThHs RFP L, CDDP #fill L /-l % (Ri&ET D0 & L
T PXR OIEMEALZFHE L. CDDP OMIfaimt iR 2 HE Lz, —F, PXR T v ¥ 2=
A FTohD LEF OPfFHIZL Y, CDDP MittEzwiR3 2 Z LN TE 7z, LLEXD |, BNZH
KU T RiZ, RO ARG IC B W CHERWE L 720 5 5 Z LRI, 51%.
CDDP [ 2 562 3e ik 9~ 2 729121, fliiZe PXR 7 # A=A FOBIR, A=
—/b. BEWinvivo JFHFIEICET 2 I LR 0N LETH S,
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o
PXR 7 v #Z Z= A MZ X% CDDP DOHillEEh E4 itk

3-1. &5

PXR 1%, %< OR@WEEB LN T v AR—% — DGR 28 U T, EERYofiiE
AT = A LERETT D Y, PXRIZ & - THH SN D EREIEFI2IE. CYP3A4Y), CYP2B6
O UDP-ZNrua )NV hT AT 2T —E 77 I U= MRPI-3%%  BIOHKET =
FVHER U RTF R 2VERRE ST D, PXR X EITITIR & IHE ICHEBLL TV 203,

ISR CORBUIRZIMEICIZ R > TWARY, =L FT U ALF ) A g O = hR
RO T Y Z xRN DR EOHIRAKIONRH LY BT 5 S E SERBIRFOR
Bl PXRICE > TREI SN THY I AR ORI BUZ I T D PXR OIFTERI 22 5% FI 230
FIEASNLTWD

CDDP (%, % < OFEFHDEEH A DIEFIEH Eiv, DAMUZT A b= A& FHET 5
HetamThH D, 72770, BAMRICISIT D CDDP it o> 58 15 13 5 5 70 fE AR A HRE & 7
S>TW5%, CDDP MPEICE G595 A =24 L LT, P CDDP BV AZ DD, fifast
CDDP HEH DA, fiEdE L OBERIEE v AT AOTEEOEM 2 ERFFE STV 5D, 0
HTH %< o CDDP MtPEAIfaRIL, MRP2 FEL & OHENNT ALK 3 2 ML A 4 &0 %
A 8TD Bk L7z X 912, MRP2 OFBL PXR (2 X - THIfIE TR Y ™27, CDDP ifif
PEAIE T PXR OFBINEMES IR LTV D ATREMERE 2 B,

PXR 7 >4 A= [T % bitter melon P13, 28 AMINEIZ IV T, PXR OFEMEZ 4l
LRFYAESCDOERPEH T U AR—4—Td 5 MDRI OFBLAMETHZ L1280,
REYLEvrOfMlagEtsmo s 2 ENREnic ™, £z, AIETIE, PXR 7 ¥ 3=
A KNTd % LEF 73, CDDP fift4 HepG2/R flifiiZ351F 5 CDDP Offiffd itz L 5 5 2 &
LHALMNERoT, LEERST, PXR 7T ¥ A=A ME, #il N 7V AR—Z —D58L%
T2 2 L2k 0. FIRAKIOEEED 5 HHEHIL L CTHREMEZ > T\ D

&%:%f—w(mmzi1%0Eﬁ#%éiéiﬁﬁa@mﬁmﬁﬁzﬁ%énf%
oA IEY—VROPERETH L P, EHIZ, KTZ [ZAINZIRD A DIRIFIHNREITH 5
ZERHEENTWDS TR, ZONF A= ANIAHATH S, KTZ 1Z, BNZHEKROWE
YA ZLE T 25 Z &Ik V| CYP450 7¢ & OSEMREEER (Tt T HEMERRH D 2 L b
HINTWDL T, 4V FFTHR— ML, 777 TROBE (LY ey FrXy 3Fx
¥RV AV TTT—7E) OFERGTHDLIZNay ) b— MOGRIZE > TR ES,
ZFD1OTHDHT7 =X FNAYFATTF— K (PEITC) 1, PXR %#4r LT CYP3A4 D3
REHEL, I¥YTLO7 VT ZUAQMDE LT I EnfESnTND P, K&
TIX, 22O PXR 7 v ¥ A=A KT 25 KTZ & PEITC 73, CDDP Otz & HI12m
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DAREMED B D L\ D RBE LT, £ 27T, Hab &M OMIF#E & MIBNE I 5
KTZ & PEITC OZh5% ik L, MRP2 # B2 {95 PXR 7> % 2 =2 MEM L B&fbs
WO TR & OREICOW TR AT 72,
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3-2. EERA B L OT5E
3-2-1. Hifaks#&

HepG2 #lifalE, KA ARRINGIEA Lz, MiaiX, 5% CO,. 37°CT 10% FBS %A MEM
B HUC in vitro fEACHERF L 72 /iR 2 e,

3-2-2. Caspase-3 ik assay

Caspase-3 I 4:1%. Caspase-3 Fluorometric Assay Kit (BioVison) Z{#H L T, FE N-Acetyl-
Asp-Glu-Val-Asp-7-amido-4-trifluoromethylcoumarin  (Ac-DEVD-AFC) D3RIz L0 kT 5
d & JIE L7z, HepG2 flifid % 6 well plate (2 2.0x10° fE/well & 725 X 9 IZHEFE L, 24 HefH
#. 30uMKTZ (77545 A7) £72ILPEITC (FHTAT A7) %% wel \ICHI LT,
24 W[4, 10 uM CDDP £ 7213 180 uM /LR 7T F > (CBDCA) % %95 well (2B
L7, AebEME S ET 24 KR, MRz B L, @ PBS THef L7z, Cell lysis
buffer 100 uL ZfE/H LTSy M &EAE L, MIBESHIER O —H % H L. BCA Protein Assay
Kit (Pierce) (ZTH /"I EHEDORIEZAT o1, MBI Z ., 2 /"7 BIRED 0.25
pg/pl & 72 % X9 IZHR L7z, 96 well plate |2 T, ¥ 7L 50 uL., 10 mM DTT Z & 2 X
reaction buffer 50 pL, 2 mM Ac-DEVD-AFC ¥ 5 pL Z /1 x., 37°CT 1 KefE], IR T HIZ
1 KA ¥ 2 _X— | L7z, #@6Y — 4 — (Versa Fluor # i, Bio-Rad Laboratories) Tt
WZWE LTz, DI, 3> ba— VRECxT DA i & LTE L,

3-2-3. MR B

HepG2 M %, 75 cm® OffifatssE 7 7 2 =2, 1.0x10° {HOMfE 2 #EFE L, 24 KEf#H% 30
uM KTZ £ 721X PEITC %4 7 7 A 2 |ZIRIMN LT, 24 FEfllf4, 25 uM CDDP %7213 360 uM
CBDCA Zxtind 57 7 A alTiBIN LTz, AS(bE % it ST 24 REfE, Mlifd % B
L. # PBS T 3 [Efif L7, FEEOMIILDO—ER (5%) & Hvy, BCA Protein Assay Kit (Pierce)
IZCH N BEEROWEEIT T2, 550 OMIa~<L > M| BEREE L 30%iEERKSE
1:2OETHEOELBMBIESY 1.5 mL IZ8#E L, 65°CT—BhifE Uiz s S,
W7o H4 81X, SPS 3100 Inductively Coupled Plasma Optical Emission Spectrometer

(ICP-OES, HNNAT 7 H A A) [ZTHE LT, fRIE, 2032 EH 1 mg H72H O
Hefm (ng) & LTELL,

3-2-4. RNA fili 3 L U real-time PCR

HepG2 #ifidz. 75 em® OMIfaEE 7 T A (2, 1.0x10° {E DM 2 FEFE L 7=, 24 FFfE#E,
30 uM KTZ £ 721X PEITC Z Iz, & 51224 BEf#. 25 uM @ CDDP % iz 7=, KTZ 7=
I% PEITC % 48 WRpfi#Efimte . M@z B L, @ PBS T3 [E¥#% L7-, FastGene Premium Kit
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(NIPPON Genetics) Z{#i ] L. total RNA % fifift} L, NanoDrop Lite (Thermo Fisher Scientific)
Z VT RNA 2 2 L7-, PrimeScript II First Strand cDNA &% »~ & (Takara Bio)
EE L7252 L0 | total RNA 7225 ¢DNA Z &% L7z, Real-time PCR (%, L 7=
cDNA. Table3 @ primer 33 J2 (8 KAPA SYBR Fast qPCR % »» I (NIPPON Genetics) % T
Rotor-Gene Q (Qiagen) Z{# ] L. SYBER-GREEN %2 C{T o 72, FHXIHImRNA FH £1T,
housekeeping gene & L C GAPDH % i\ 7=, 2ACT {EIZ L - THMT L 7=,

Table 3 £ L 7= primer @z FLAL S

Gene Sense primer Antisense primer
MRP2 5’-AGG CAC TCC AGA AAT GTG CT-3’ 5’-GAC TAT GGG CTG ATA TCC AGT GT-3’
GAPDH 5’-CCATCA CCATCT TCC AGG AG-3’ 5°-CCT GCT TCA CCA CCT TCT TG-3’

3-2-5. SDS-PAGE 5 & O western blot {4

HepG2 Mifid %, 75 cm® OMifaks3E 7 7 2 212, 1.0x10° O A FERE L, 24 FEfE#. 30
uM KTZ ¥ 7213 PEITC %% 7=, KTZ ¥£721% PEITC % 24 Wefipzfiitt, Mz L., @
PBS T 3 [FI¥E# L7, HEfR D & o /X 7 ' [ 471% | plasma membrane protein extraction kit (MBL)
ZHW T L7z, 20 pg/lane 7RV 7 27 U7 X K7 /1% HU T SDS-polyacrylamide gel
electrophoresis (SDS-PAGE) (Z & > CT4BfE L. polyvinylidene difluoride (PVDF) [IZHRE L
72, A7 L % Bullet Blocking One for Western Blotting (7% 74 7 A7) (Zi& L, 1 KffH
EIRTIRE S 7, 1 IRPUA L LT MRP2 (24893-1-AP, Proteintech) ¥ 7213 GAPDH (10494-
1-AP, Proteintech) Z T TV, 4°CT Wi S 72, PVDF &4 PBS-T (FUJIFILM
Wako Pure Chemical) CT9 7§ X, % Df%, horseradish peroxidase (HRP) -conjugated anti-rabbit
IgG (#7470, Cell Signaling Technology) % =& C 1 FEfEj)IG S W7z, D%, PVDF % ¥t
# L. ECL Prime Western Blotting Detection Reagent (GE Healthcare Japan) C [ #i{bZ4T > 7=,

3-2-6. HatFHIALER

FERITEY) LR A (SD) & L TR LTz, #Mataotid, =2 be— il 0L ETKR
D7=HIZ, Dunnett’s test ZfEH L72, p<0.05I1THEE AR LT,
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3-3. fESR
3-3-1.PXR 7 #Z G =2 MFHIZ & % Caspase-3 {EME~D 5%

AIEE 2BV T, HepG2 MiIfEIZIB VT, 10 uM CDDP & frifs L C, 25 uM @ CDDP Tl
caspase-3 {EMEZ A EICHINS 72, £72. HepG2 Mifdicisv T, CBDCA 1%, 360 uM T
caspase-3 G PEZPE I S 7228, 180 uM TIFRWE N o7z, L7z > T, 10 uM CDDP ¥
JOV180uMCBDCA %, PXR 7> # A=A F LT 55 & L TERE L. caspase-3 IE1E

WX DR DWW TR L 72, HepG2 flliEIZHUN T, 30 uM KTZ & 5 VM 30 uM PEITC
OHMBPEMALIL, caspase-3 {EMHEIC A 5. % 727> 7=, CDDP %£7-1% CBDCA & PXR 7 ¥
T=2 s OJF LTI, caspase-3 IEMEIXBAZE R K&/~ L7c (Figure 13), F7-. caspase-
3EMEICHT D PXR 7 # =X FOGABIRIE, WTIZBWTE CDDP &g L,
CBDCA T2 -7,
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Figure 13. Effects of KTZ (K) and PEITC (P) on caspase-3 activation induced by CDDP (C) or
CBDCA (CB) in HepG2 cells. Cells were exposed to 30 uM of KTZ or PEITC for 48 h with/without
10 uM of CDDP (a and b, respectively) or 180 uM of CBDCA (c and d, respectively) for 24 h.
Caspase-3 activity in HepG2 cells was assessed in each group by fluorescence and expressed as the

fold increase with respect to the untreated control group (Ct). Data are presented as the mean+SD for
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three independent experiments. *p<0.05 vs. control.
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3-3-2.PXR 7 v ¥ A=A MIFAIZ X 2 HIfaA B @ S~ D R4

HepG2 ffiiZ B T, 25 uM CDDP % 7213 360 uM CBDCA % Bhgzfit L7354, Hilmw
HesIEZNZE4 110 £4.7 3 JL OV 222 £ 55.8 ng/mg protein T > 7= (Figure 14), L7213 -
C. CBDCA ##ili Cl%, CDDP ##fili & bz LC, E/NHESHZ D OMBANASREIZI O
1< . CBDCA OHIENZEREIENMEWNZ & AR S 72, CDDP & OfFHIZEHW T, 30 uM KTZ
BELOPEITC 1L, MlENEEEZZNEIL23FE 49 fFIMS 7z, £7-, CBDCA &
OPFRICIEVT, KTZ ITHIfaN A4 88 % 52 9, PEITC 1T 1.9 fFIc#ins 7,

L7z -> T, MBANASRICHT S PXR 7% 2= bOJFHZIEIL. CDDP & ik L
T CBDCA O HMEL (PEITC DA KTZ £ 0 & K& WA Ae &0 INER 2R L,

(@) (b)

800 1 800 1
%
E 600 A E 600 A
123 @
g s x
e -
(=3 o
on _ =1 E
g 400 E 400
z g
= = I
A 200 4 A 200 A
0 0
C C+K C+P CB CB+K CB+P

Figure 14. Effects of KTZ (K) and PEITC (P) on the intracellular platinum accumulation in HepG2
cells additionally exposed to CDDP (C) (a) or CBDCA (CB) (b) for 24 h. The control group was
exposed to CDDP or CBDCA only. Data are presented as mean+SD of three independent experiments.

*p<0.05 vs. control.
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3-3-3.PXR 7 v ¥ 2= MIFHIZ X 5 MRP2 mRNA F& 8L~ FE

A &AW 2 MBS HEH T 2 H8EZ2 A L PXR IC L » THllEfish b b T AR—F—T
&% MRP2 ® mRNA FHLE(IZ&IFT KTZ B L O PEITC OFEIZ OV TG L7z (Figure
15), 30 uM KTZ B#Efhss L OV 10 uM CDDP & O ff F#4fikix. MRP2 mRNA DO3EHEIZE
Br B 2727, UL, 30 uMPEITC %, 10 uyM CDDP & fiff L7234 . MRP2 mRNA
RHEE 18% & BHE TR &7, £7-. 10 uM CDDP HJlgEfif Cix MRP2 OB &2
BIIR SN2 > 7225, 25 uM CDDP BUMBEfl TIIRHED 9% & FE LK TF L (F—4
TRET),

(a) (b)
160 - 160 1
§l4() § 140 4
%‘120 . g 120 T
3 100 = 100
< <
Z 80 A % 80
El
g 60 2 60
3 40 :: 40
& 20 A 20 A
0 0
Ct Ct C+K
(© G))
160 4 160 1
2140 _ 140 -
3 S
< 120 A < 120
z S
2100 A I 2100 A I
< «
Z 80 1 r:Z: 30 A
; 60 E 60 -
£ =
S 40 A £ 40 -
é ) *
0 0
Ct P Ct C+P

Figure 15. Relative MRP2 mRNA level in HepG?2 cells exposed to KTZ (K) and PEITC (P) alone and
in combination with CDDP (C). MRP2 mRNA level was normalized to that of GAPDH. The relative
mRNA level was expressed as the fold increase with respect to that of the control group (Ct). Data are

presented as means£SD of three independent experiments. *p<0.05 vs. control.
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3-3-4.PXR 7 &# A=A MFHIZ L D MRP2 ¥ > 7 BB~ D5 8

HepG2 #IE OFIIRIR 3 (51T 5 MRP2 D Z 3 7 B BBk 4% KTZ 38 J OV PEITC
DEEIZOWTIHE 21T - 7= (Figure 16), HepG2 #IZ35\\ T, 30 uM KTZ $fiid, MRP2
FHLEICHEILE X 72 o 7243, 30 uM PEITC #filiix MRP2 3B &% 18%F THEIZIKT
STz,

100 A I

80 1

60 4

40 A

Relative protein level (%)

Ct K P
Figure 16. Membrane protein expression level of MRP2 in HepG2 cells exposed to KTZ (K) and
PEITC (P) alone. A: Immunoblotting for MRP2 and GAPDH in HepG2 cells. B: Protein levels of
MRP2 were normalized to that of GAPDH. Relative protein level of MRP2 is expressed as fold
increase with respect to that of the untreated control group. Data are presented as mean+SD of three

independent experiments. *p<0.05 vs. control.
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3-4. BE

CDDP (Zx ¥ B EEHCE 5+ 2 ERN O 1 2%, Ml EE&EEREORD TH 5, MlaA
e E O T, MR EL Y AL OV MIfash~DHEH O 58, F 72132 Ol G IR
570, SESERMNTUVAR—F—BINDORKE CHEHEREFZM O B, ZOHTYH,
MRP2 7° CDDP [fitEIC B 5 2 L NS ST g & O, BNZEERIZ, 70X
R—F —ORBRASICEGT5 2 EBNMOLNTND >, FiEIZBWT, PXR 7 T=2 k
T& % RFP 7 CDDP OHUESHEEAIHI L, PXR 7% Z=2A F T % LEF 2% CDDP fit
PeEIRT D2 AR L, o@MEICENTEH, PXR 7% 2= b AN ZAImE
ERRT DI EICEY ., MIBNARIOANEEYET D AERERD D Z EBRBIN TN D

74)

o

ARETIX, PXR 7% T=Z hOfFHZ, CDDP & %\ % CBDCA DHUIEEEIE % &
DAREMEZ . 2 DOREEIC RS PXR T V4 A=A M THHT VY — /L RHIEFHK KTZ,
BIOA VF A7 % — MahEK PEITC # W TG &1To 72, WAL, CDDP & ffH
+ 25 & caspase-3 {EMEAAEICHIIN S, KTZ 13X 0 EsRIEA 27 Lz, £72, W3
#l& CDDP & OfFHIE, Ml A4 &% K X, PEITC L& 0BV KIEM 2R Lz,
CBDCA :PfHESE7HAITHB W TS, KTZ 1T caspase-3 {HMEA L 0 B ITHIR S H 72203,
MNP A48 T, PEITC OAFEREMEZ 726 Lz, Liedi> T, m#EANZ &% CDDP
&5 CBDCA & DOFHIZEBWT H 72 b 5 caspase-3 IHMEDOH K & ML B4 EDH

ZITAHBAMEDR TR D Bl hro Tz, —IZ, A LG OFEETEM L, MlaNIcER SN
TEE&ERIIKFT 5, LEERN-T, KTZ & PEITC X, B2 ERAEF 20 L CASLAY
OHIESHEEZ O - AREENR B 2 5D, ZOHZETIE, PXR 7% =2 hOJFHD)
FEOAN =X N, ASLEHOPEH b7 > AR —4%—Tdh 25 MRP2 ORHIEORD Th
% ERE LT, REOFERIZE D & PEITC (X MRP2 # /37 E O3B A Il L7273, KTZ
X MRP2 % > /37 ' O3B AP L7 - 7=, K-> T, PEITC IZ X% CDDP OFUEEIEM:
OEBRIL, T MRP2 OFHAMHNC X 2 MlaN AeERBOEINCER 35 2 L3Rl sh
%, 72721, MRP2 mRNA F$Ei &% PEITC HAll CI3Z (b9, CDDP & ffH L7=5H& 12,
BEE B MBI Sz, —J7. KTZ 1%, PEITC &3 #AYIC, CDDP & fff L C%H MRP2
mRNA FE&IZEEE 5 220 o7, Tang HI2L 5 &, b & CDDP (it HE 2% A flfa
SGC7901/DDP (235 T, PEITC Z#fih & % & [ PXR IZ & - THIAHIH ST 5 MDR1
B LT MRP2 O mRNA BELOF o7 BERBEORDPETT 3, 51T, PEITC (I,
MRP2 ODRETH D 7 NEFA L EMANTHAEMNT 2 Z & T MRP2 24 L7choW'E

Ok & PLE T 5 ATREME AN S ST B 8D, L7243 - T, PEITC & CDDP OfF &N H1%
MRP2 FEEL O] & MRP2 ORSREFIBLFICE SV TND B2 Hitd,
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PXR X, EIZHEMHEER E N T VAR —Z —ORBZHE L CEREYZ PR 54
KRR THDN, 7R M=V 22 EMBAHEEICE T 2 % 7 BRIUTHOWT
P L CW D AEEER H 5, PXR X, P77 R b — AR T TH S Bel-2 B L O BelxL DOiF
PARIZEE B L, A2 UaARY X BT R b= A2 LTl Z RET 5 2 &R
ENTNA 3, Lin HiE, b MEREMIZBW T, KTZ 1X, CaZFEKIFHIC c-Jun N A
FF—BUNK) U bz LTI L 7R b= REFET L 2P nnE L,
KTZ I%. PXR (IC K> THIH S D Bel-2 7 7 IV —F KOS 7 F /R LT
LI RZF L, MRS T R b= 2 E2FHET L RN H D, ZOEHR, KTZ 12X
% CDDP OHUEBHEIEDH IR A H = XL L IR D AHEM N B 2 B D,

ARETIX, ASLEDOYIESEEZ RO ZENTELHAE LTPXR T v X T =X
FMZHER L. KTZ 3 X O PEITC ORERERFIEIZ ST HlE L 7=, KTZ & PEITC 28, A&fbd
Wy L OPFNC L DIEMER TR Z R BIC, caspase-3 1ETE & HIIEN [A 4 B ORI IZMBIMEIERR
D LRI Tz, MIAN B ROBEERENEZ 725 Lz PEITC OfF(E FTOZA, M
81T D MRP2 & L 37 BRBLOMEINZED bz, —J, KTZ 1%, flaNAs&Eo KX
7275478 LT caspase-3 TEPEDIAE 2B NA © 725 L. KTZ OERAMNT AR b — 3 A Hl kRS
WZB5- LTV D REMED B D Z &R STz, 2D DOfERIE, KTZ & PEITC 758 PXR (2 &
STHE SN BRI ZIHTHZ LIck ., ASLBDOHIRERIEZ R L2 2
LHETRELTWD, PXR 7 A= MIB@bEMEMAGDOED & L0 RERDRE
Hie b Liedd, OFHT 2 BSb AW E 721380 & 3 2 IEB IR UC, O ERET 2 £
PXR 7> 4% I=A FOUAGIEZRET DHITIE,. SORLIMENPDLETHDL EBZ D,
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AT

AWFFETIZ, HFIBAAITEH S CDDP OFHMAmD 5 HAIT 2 DOMEt & T o7, 1 D
I%. CDDP |2 L 2 BREFIZHT 5 Mg OHiFE#E G2, 23 AMAIZIIT 5 CDDP OZE#)Z 5 %
HEAE L in vitro I[CTHRETZ1To 72, B9 120F, b7 UV AR—F —OREEE 2 E DR
O ZH > TV DENZARIZER L, CDDP OHUEENEORBE~DONNb Y | S5
BNZHEOY 77 ROFHIZ L %5 CDDP HUEEHEE~ D2 O OEABFIZ oW T
Mt L7, LAUFICAMIE TR b v R 2 R~

1 Mg ORFEFGIEL, BNAMKIZIIT D CDDP OHEH b T v AR —& — 2k L, &inF%
HEICEEBIIHHLOD, X o ERAEIIIER L5 X)o7,

2 Mg OffHI%. CDDP Offifazttds XL OHIA ASEITITE LW ERH 6 E 72
ST, LTeRo T, BRRL Y A TO Mg Offife#5-1%, CDDP OFUIEE S RICHET 5 =
EIRIEEA RN ERE I,

3 BERNZEED HH PXR X, CDDP Ol 3 X O UG U7z caspase-3 14 12 FH BE
L7-Z1t% 8%, CDDP O# N LMl 2575 9 2 TEEREEZ R L TWD Z L3 Rmg
Sz,

4 PXR 7H=AKTH2 RFP OfffIL, CDDP |2 LV #FHE I 2 Mg h 4 &
caspase-3 O{EMALA A L, CDDP Ofifa NS EL D ¥/, —FH, PXR 7 ¥ 3=
A KT % LEF OffHIX, CDDP |Z X % caspase-3 DIETELZEI K L, PXR 28 @ %8 LT\
% CDDP i > CDDP & DRl 4 726 LT,

5 PXR 7 & IT=ANDOOFHIZ LD ASLAEOHIESGIEHEOERO—KE LTiL, H
SIEEYOMBENEHEOHE KRR ST b, AP K7 AR —%—0 MRP2 O¥BLE
O NG9 25 Z LR EanT,

IS A DIBRFITIL T, HOSRRE, ALSFRIED = KIBER ® 5, THCHEHRIAR S, A
PNZKET D EHER - RFTZ2IG CThd D OISkt L, AEFRIETIE, LV AWHEIPIZIEEDOZ)
ROMIRFC & D, Kl DEMIEEN T DL FFIEIL, A R4 MBS TnD
HA BT A 2 ORPUT 72 > T D EFEERRBR T, —E ORI Z 72 U7 B 255t
RLIpoTNDE I ENEL BIEEIZEE LWEE D72 RV, FREE, ml btk
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KA, mEEE BT DAEFERIEOEIS, IR L BIEH O/ T o A %58 LI 35H
B G BOWRTEZITORITIUTR B0,

AR D . Mg OOFIZ. 23 AMIIRIZI51T 2 CDDP i PN 25 X0 e 1 1 2 3 28

MZLEAERWZ ERHLMNE R ST, TTA RF A Tik, CDDP IZ L5 BEEL TIT 2
72D Mg DR FEHE G- P HERE STV D03, BURERIZI W) T Mg OHELRER G- R0 850 F
A IV TIIREWFLNTRY, 72, SEIOBRFTIEITA R4 CERBE TV D IRE
DO Mg ZHiFTE LB EEHE L O TH L0, Mkl L > TT S BICEIRE D Mg Z 4
SNTVWDEEELHD, LR T, SR ILICHKROER ICHDLYE, o, A KTA1
DREIZWNL D DMEAPRBELE SN D,

72, PXR 7 ¥ I=2 F DI, CDDP OHUIEEEM: % &, CDDP fittE% mik L o
HZENHALMNEIRoT, Thebb, PXR T T=A M fHEE LTHWS Z Lk
D, (K& CDDP T, &M FRREOFIESEIREEZSEOND Z L NRB I,
I E TRIEM D)5 CDDP OG- INEE T & o 7o lifan i GE DX T 2380 2 mlin &
HDHNE, FFE BB LEFREMET LTS L) REBEHICBOTHPXR T ¥ A=R
FOPFRIC L VIRRATREE T2 Z EAMIfFE D, 4%IE. AL AW EIITEN & T 5
PG T, fliiZe PXR 7 # A=A PO, AT Y 2 — BE Y invivo fFHTT
B ESOROIMEPLETHDL EBZX D,
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