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SCH Sandwich-cultured hepatocytes (4> KA v FR52 )

BEI Biliary excretion index

QTLI Quantitative time-lapse imaging analysis

NTCP Na'-taurocholate cotransporting polypeptide

OATP Organic anion-transporting polypeptide

OAT Organic anion transporter

OCT Organic cation transporters

BSEP Bile salt export pump

MRP Multidrug resistance-associated protein

BCRP Breast cancer resistance protein

MDR (P-gp) | Multidrug resistance protein (P-glycoprotein)

CYP Cytochrome P450

UGT Uridine diphosphate glucuronosyltransferase

TA-0201 N-[6-[2-[(5-Bromo-2-pyrimidinyl)oxy]ethoxy]-5-(4-methylphenyl)-4-pyrimidiny
1]-4-(2-hydroxy-1,1-dimethylethyl) benzenesulfonamide sodium salt

TA-0201CA | TA-0201 carboxylic acid form

CDFDA 5-(and 6)-carboxy-2',7"-dichlorofluorescein diacetate

CDF 5-(and 6)-carboxy-2',7"-dichlorofluorescein

E, Estradiol

E17G Estradiol 173-D-glucuronide




CIL Candesartan cilexetil

CAN Candesartan

FTC Fumitremorgin C

DFP Diisopropyl fluorophosphate

EGTA Ethylene glycol tetraacetic acid

DMEM Dulbecco's modified Eagle's medium

WEM William's medium E

HBSS Hanks' balanced salt solution

PBS Phosphate buffered saline

ATP Adenosine triphosphate

AMP Adenosine monophosphate

SDR Sprague-Dawley Rat

EHBR Eisai Hyperbilirubinemic Rat

AUC Area under the plasma concentration curve (HE#if FRREE - RERH ERAR T i fE)
T1/2 Plasma half life (ifiL 5 =1 >80 H1)

Vss Distribution volume (4341 25 F&)

ClLiot Total body clearance (£& 7 V7 7 R)

CLyite Biliary clearance (T4t U7 7 2 %)

CLupite,int Intrinsic biliary clearance (JRVT-HEHtEA 2 U T 7 > R)

CI-up’rake,int

Intrinsic uptake clearance (Bt YV IAZ[EA 2 U T Z 2 R)

HPLC High performance liquid chromatography
UPLC Ultra performance liquid chromatography
LC-MS/MS Liquid chromatography mass spectrometry




LSC Liquid scintillation counter ({&{A> > FL—a A7 4 —)

FDA Food and Drug Administration (7 2 U £ 5L 3K 5 R)

ICH International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (H > EU [ 3 5t 5 1l 58 Fr [ B
=ik)

ITC International Transporter Consortium

DDI drug-drug interaction (GE#[EAR FAE)
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EISOBFFERFE BN T, BRLEMDOAMERL L ez BT 25720, B FH D
FEBREMIZ T D IRNEIREZ in vitro/in vivo EBRIC X VT 5 Z LKA TH D, KR
Y DOERRNN S DO RIT, TOWEMIEEZREMT D Z &6, HEERCRNEROREIC
RESEETDRICHELRTn VAL F X5, EWOTERHE KO —> & L T
FF oD, FRICET 28 WOHEKIT, 51 (BRfb, Exhin ) BIU% 28 (7
VT u CEERE, MBRAE. AT ARG E) BT, H 3 MG s o
PRI T 6D, ZHETEMOERNI S OIEKIZHO VN TR, REHTET 205
FRAEINTE T, RFHZE VAT 2EWICBEALTTe M7 1Y =050 3k
MIFHISE 2 W2 EZBRICE D . B MZBT T e 7 7 A VHL W2 VT 7
R % RGP 5 5 IEN T ISR L ST P P, L LT, IR FZERY
OB IZE W TCEEOILAE Y OMREIIE EM % & 253 %  high-throughput
screening N —{ b 7= Z ST LD RIS X D ZELE RIS ND K912 |
AR PR SR DT RIS R E S BB 7 — AP X TE TV 5 VY, EEICE < OFYH
B 5\ T e MCBW T FICHRES LD Z L S RE ST Y Y O M RS
WIOIRND D O FFERHIRIED—> L L TEOEEWNE L TV D, WO ki
ITATFIBIC BT 2 b T o AR — 2 =N EHERBE 2 H - T 5, MK b ITHg~DER
DiABZEM S Tl b7 v AR —F — L L TMEMBIZRBLT 5 Na'-taurocholate
cotransporting polypeptide (NTCP ; SLC10A1) . organic anion-transporting polypeptides (OATPs ;
SLCO family) . organic anion transporters (OATs ; SLC22A family) . organic cation transporters

(OCTs ; SLC22A family) 7¢ E3 2T a5, [FERIS, IR O B~ HEE 24 5 3=
T UAR=Z— L L THEEMREICREBL T 5 multidrug resistance-associated protein 2

(MRP2 ; ABCC2) . breast cancer resistance protein (BCRP ; ABCG2). bile salt export pump
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(BSEP ; ABCB11), P-glycoprotein (P-gp. product encoded by MDR ; ABCB1), multidrug and

toxin extrusion (MATE ; SLC47A family) 72 ER %7 6505 (Fig. A) 7,

A Hepatocytes
O A
@) 0 g
O
A @)
A A

Fig. A Drug transporters expressed in human hepatocytes.
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Z DR ZRCIEIE AT THKBEA H 2 WVIZRIERICE AL KT L, EE LB O
FIZH 2030 2 ERmMbNT WD, BIZIE, MRP2 DA TSR L DHEREXRIT, fad
AU pilirubin OB FRBEE 2K T S &5 728 bilirubin fUE 2 £ 5 18 M EH 2 FhEk & 55
Dubin-Johnson JEEREDIRK & S TWS ¥ F 728G FLRCE M E/ER  (drug-drug
interaction, DDI) 1Z& % F T > AR —F —OIEMZEEA . OF A ZEOZEHAE A CREIEM 2 K
ELEBSEDL LMD D, B2 OATPIBL DM LI L HIEMHIK Fix, A2V v~
IPUMEESRTH S repaglinide DFFERVIAZZ VT T U AKX T IE 5720, MHRED E
HEgl&f L, S TERZ 82 %, £72. HMG-CoA i T3R5 % rosuvastatin

& SR cyclosporine A & DGR TiX, cyclosporine A IC KX D HEHET =4 b T AR—



% —OATPs OFLEIZ LV rosuvastatin D Ifil. PR KIEIC EH-$5 2 &b mZER OO
TR ST O, Zok o, FIRICER TS b T v AR—F —% 5 L=y
FEAEFC5Y - WRMEW BRI AR, & S ICEERBIERORRIC SRR D Z &b
5. BRRBIICHB T 2 REARMME R 0E5, Lzt T, B OHFZEHRBERICH
T, B OFFEY IAZ E 12 1T R 2 5 b 7= PR AT B RE 2 B 5 2 & 13
ETHY ., ZHUFTRDE, BHMLAYORHIEES VT T ZRFD AN =L, 5
VIR HEGE 351 B DDI Ry - WIRVER B M IER 72 £ % IERCIR T 5 = &
(N ESIEVASPA AN

TN E TICEYONFIRBTEIE 2 i 5 720 DV < SO EBRERHE STV 5,
PR Y A B OFFTI R & LTI 2.~ T o AR —2 — 3 BE#M . F I
AR— & —3Hi oocytes™ ., integration plot 3% ' 7o BT S, Fio, AR O R
ELTRREMEE S 7 0 insitu FREERE O, R T o AR — & — e RIREMY 1D 72 &
BEFBND, LNLARLINLOHFECIEAL—T Yy b3 X MEORIEROE, &
BT in vivo BREE A ORISR L TV RN R EZNEIUCEREN H 0 | EIRAFZER R O
OB DIEA T D3R OENEEN TV D, Zh O OB TIE, IREERATH
FHERFER 0 AR 7 £ DSR2 IFHRE 2 AR L TR0 . FFILRBATEIED in vitro FEAf
R VED LSS P, Loy UHEER O I 2IC il & L CoktEE %) 2
ERRSLNTEY, SHICHlng 7 L— bk ETHBERT S 2 LTk 77 2 U4k,
PRI EL 0 AT TN, CHTESRIEIE /2 & DT R 7 RE DMK T35 & o 7o RIS
EFohs P2, ZoX) a0, iz a2y =7 S Vc CEBERLEZY R
A v FEREMICT 5 2 & TIFIAO =R TSR S, TFERERS FLis ) 1R HER
ENDHZERWESNEZY, STV RA » FEEHRRIETITME S LT omtkaE1E L,
MR PEDTERE & & bR R I PR b 5 o AR — 2 — RN RTELT 5 2 L avrani 2

), Brouwer &0 7 b—F1EHy KA v FEEFFHIN (sandwich-cultured hepatocytes, SCH)
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A O DY AT B T 2 M0 b s, Ca®'IMg™ f#7E T¢I IR E + R IPe
DI S, —77 T CaZ' IMg¥ FETFEAE T CIRRRAFFED tight junction OB 1112 L v Tl
BOH | DFEYENGEOND, LENR-T, Ca'IMg“FE FOR VAL EN D Ca®/Mg* I
FETOWMYiIALEEZZLIK ZLICLY, BEBECBT2EMEELHGL LN TE D,
ZAIUCHEESE Brouwer DIIMHEM KT AR —Z — 2 L HPHIFEDORIE L LT, LLTFTOR

\Z & v B L7= Biliary Excretion Index (BEI%) ##2%8 L7- (Fig.B) 2,

BE| — AR R & <100

DHIIVEL ) + THBEAEfze ) iy

_ Ca*' /Mg f#7E F OV iAZfE — Ca® IMg* JE(F(E FOHLY iAZdik 100
Ca®" IM@?* {7/£ F DHLY A

Standard buffer Ca2*/Mg?* free buffer
(Ca?*/Mg?* presence)

[Intracellular + Bile pocket] — [Intracellular] = [Bile pocket]

[Intracelluar + Bile pocket] - [Intracellular]
BEI(Biliary Excretion Index) =

x 100
[Intracellular + Bile pocket]

Fig. B Determination of BEI in SCH.
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(A) r2=0.638 (B) r2=0.217 (C) r2=0.983
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Fig. C Invitro-in vivo correlation of kinetic parameters for biliary excretion in rats
(Fukuda et al., 2008) ® .
The correlation was assessed between BEI obtained from SCH and in vivo biliary
excretion ratio (A), and intrinsic biliary clearance between in vitro and in vivo with six
compounds. In vivo intrinsic biliary clearance was calculated on the basis of plasma

total (B) or unbound concentrations (C).
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IR, RO LEMEOEWERLZRROBGIZE T 5720, v MUY O Z VR 23
HRERINTWD, b MU ORI DU T 2008 4RI KERMESRRF (FDA) 7
£, Metabolite in Safety Test (MIST) 71 & > ZA3547 S 20 . REALtRO L 5mE 1o %t LT
10% LA EAFTES 2 OFAI S EE & 72 > 72, #HEV T 2009 AFITIE H oK EU R3S il 7
FIEBEZ#E (ICH) 12X5 M3 (R2) A RIAUBRITSN D, REMWOEKE CoORER
M. G Y BT 5 COMEORTEED 10% %2, o, b MBI 5 EFEEN
AR TORRKBREEL D bEWEEIE, U T 5@ oLZ et Ak T 5720 DIk
FRARFER DN EE L 7p o T, REE DL EVEIIRE BT L EYEermt e LT,
BN OIERDBZET BV, ZOHERA =X LZWMEIZT 5 2 &3, FRCEEMRIHE A
M (DD RBAnT-ZRUC X 5B REA T TR - EHEOBANLEETH D, FlAiE, H
— DRI LR T2 7203 D54 . DDl ROWRERET T 72 & CIH R N B A =T 5 Z
LIZEY ., ZOENBREPRES LT LV AN D D, EHERICEDL 2 FOBEKGT
RO A LV BT 5 2 b, BIRICKEIT SEEZEPE LT < THIELEIE
MDOFEZ DTN D, LI > T, AN S OHKRITEERE S 2V I3 0 FRNE ST 5
ZENEEMMEMEEMIZE >TEVEE LW m T 7 A L THD LT END,

N-[6-[2-[(5-Bromo-2-pyrimidinyl)oxy]ethoxy]-5-(4-methylphenyl)-4-pyrimidinyl]-4-(2-hydroxy-
1,1-dimethylethyl) benzenesulfonamide sodium salt (TA-0201) 350 /) 72 BRI 2 RO I~ T
F ROz RV > (ET) ZAREFHETH 5, TA-0201 13 ETaA AEMKISH L TRVEL
Ftk &M Z 7R U (ETA 235 Kifif:0.015 + 0.004 nM ETg (243 % Kiffi:41 + 21 nM) .

ET BIBRIAREE R O FEMERIT 6 LT 0.01-10 mg/kg D # 58 THIflzh R 2% L= 2, TA-0201



X7 v NSOGB A VR IR (TA-0201CA) IS S AL, Mg, & 5 Vi3 B i,
Jifi LD 7 & O SRR AR 12 13 TA-0201CA 2SR VIR LL E o2 TR & 7= (Fig. 1-1)
0 F72 TA-0201CA 1Lt R ETAZA KIS LTIV BLETMEZ R L, % O K {13 0.34 £0.20
nM TH -T2 Z &2 5, TA020ICA IFTIEMERGE & LTT v MIBIT 2 HHERICRE < F
5425 Z L 2VREB X7z (Yamauchi-Kohno R, Aihara H, unpublished observation) , T4 D13}
Wik OENA &2 BT 5 & TA-0201 Z ke & LTS DI12BE L Tid, REKIED
TA-0201 D #7257, % OIEMEREY TA-0201CA IZ DWW T HIENMN L DIHRA =X K%
BETHILENRD D LS X5, BEOMRFHIBWT, TA-0201 ZHEH == L—1 3 VALE
7 v MR G- LTS R, BB EDORES3 5 TA-0201CA & L CTHEFHICHRE S 7u, R
ZAbR & U C oY &I T T X 2F2 % Tdh - 7= (Kohno M, Kimura T, Ohashi N, unpublished
observation), Z DS TA-0201 (ZKERST 723 TA-0201CA ITHRE & 4v. AEVFFRICHEME S
N5HZEMNRENT, £, TA0201 ORFHIBE L Tik, & MF 7 8 Y — A EF W= HiE
12XV FEIT CYP3AMS 3L LTND Z EDRENTIND M, L L7ass o SEEE A
TdH 5 TA-0201CA DR HHEIED 2 J1 = X BTN TIERIZH S22 72 5 THeuy,
ARETIE TA-0201CA DT v MBI DITHERBATD A ) = X L ORI 2Tz, ZivE
TORNENEBRHE LS, N T v AR —Z —DFE D Mrp2 OB - 3MEE Sz, %
Z TR & T o AR — 2 —Mrp2 DS Z B 52T 5720 Mrp2 & Se RIJIZRIE L
7= Eisai hyperbilirubinemic rats (EHBR) & Bf4:% Sprague-Dawley rats (SDR) & @ TA-0201CA
DIE R & i L7 ¥ % 7 invitro BB & LT, 2405 WRFEA B HEE L - T

fa L 0 FHELL 7= SCH 2 W=t 21T - 7=,
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Metabolism l CYP3A4/5
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Biliary Excretion l Unknown ?

Fig. 1-1 Chemical structure and elimination pathways of endothelin receptor antagonist

TA-0201 and its carboxylic acid form TA-0201CA.

o MR

%18 TA-0201CA @ invivo M EEFEIRER S ONFE R B TEIREEAH
JHE =2 L —3 3 VHLE% L7- SDR B X ONEHBR (2, TA-0201CA % 1 mg/kg CTEHIRN

P bR 00 M E P EEHER & BRI TP HEIHERS 2 Fig. 1-2 IO7R LTz, £72 2 OBRO Sl 510
/RF A—4 % Table 1-1 |27~ L 72, SDR & i L C EHBR Tl W i FRE L~V 2R LT,
F7ZEHBR &5 7 VT 7 2 A% SDR D) 10% & KME %2 7~ L=, DA RIS B 21330
DoNRNoT, F-HKG#% 180 43 £ TORMBMAM P k=% SDR T 97.5% T > 7= DI
%f L, EHBR Tl 468% CTh o7, &H 7 V7T 7 A LA PR LR L7 EHBR @

RE-HEHEZ U 7 Z > A%, SDR @ 10%LL F CTdh 7=, LA EX V. TA-0201CA DB



WZIE Mrp2 235 LTV Z EARENTZ, —F, EHBRIZHEW T HAETHHEIEFE S B A7z
Z &0 5 TA-0201CA D EH HHEHHZ X Mrp2 IS D 7 v AR —2 —HBH L TnbH Z &
DR INT,

Z 512 SDR {Z TA-0201CA % 1 mg/kg THEHAIRNEE 5-1% ., 3 RERIC 31T 2 [Pl b/ i 4% Ho abegsfe
TSR FE L (Kp unbouna) 15:46.0 T 0 i~ DIRAER 72 BV IAZ HMEBILE S 4172 (Table 1-2)
ZNDHORERNG . TA-0201CA [FILEM DOV IAA kT o AR — & — %4 LTI IZ R
DIIAEI, Mrp2 & ZDMOHEM F T o AR —Z =2 X0 Ayttt S D Z LIRS

776
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Fig. 1-2 Plasma concentration-time profile (A) and cumulative biliary excretion (B) of
TA-0201CA.
TA-0201CA was intravenously administered to bile duct-cannulated SDR (closed circle)
and EHBR (closed triangle) at a dose of 1 mg/kg. Data are shown as the mean + S.E.M.

(N = 3 animals).
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Table 1-1 Pharmacokinetic and biliary excretion parameters of TA-0201CA in SDR and

EHBR.

TA-0201CA was intravenously administered to bile duct-cannulated SDR at a dose of 1

mg/kg. Data are shown as the mean £ S.E.M. (N = 3 animals); *, p < 0.05 versus SDR.

SDR EHBR

Pharmacokinetic parameters

ty2 (min) 344+11 93.3+38*

AUC (ug/mL-min) 76.2+12.1 681.1+56.8*

CLt (ML/min/kg) 140+ 2.7 1.5+02*

MRT (min) 9.7+0.7 1195+ 6.8 *

Vs (ML/KG) 134.2 +23.2 181.5 +18.0

fo 0.004 0.004
Biliary excretion parameters

Excretion ratiog_1g0 min (% of dose) 975+1.8 46.8+89%*

CLyile (mL/min/kg) 13.6+2.3 09+0.1*

CLyile,int (L/min/kg) 4347.7 + 946.2 2277 +273*

11



Table 1-2  Liver/plasma concentration ratio (K;) of TA-0201CA after intravenous
administration of TA-0201CA to SDR at the dose of 1 mg/kg.

The concentrations of TA-0201CA in plasma and liver were determined at 3 hours after
administration, and liver/plasma concentration ratio (K,) values were calculated. Data

are shown as the mean £ S.E.M. (N = 3 animals).

Concentration (ng/mL)

Unbound fraction

Total Unbound
Plasma 254.1+94.4 1.0+0.4 0.004
Liver 2996.2 + 700.2 419+98 0.014
K, (Liver/Plasma) 131+19 46.0£6.8 -

12



B2 7 v b SCH %V 7z TA-0201CA DIFE Y iAH b T v AR —F —DHEE
TA-0201CA 7 v MIHBIT LRV IAHL N T o AR —2 —OHEE%E BRY L LT, SDR »»
O HE - R L72F » b SCH % VT TA-0201CA DHLY iAZZ 3l L7z, Ntcp DBEF5-IC
DNTIE Na"RFFEZEFRIZIC Y 2SO b T v AR—2 —DBGIC W TIEZRZR
DM EE & 5 WIZBLEAIORH O 58 2 et Hllr L7c, BRIV b T v AR —
2 — OB E 2 ITMLEHE Table 1-3 1277 L7z, 7> k SCH ~? TA-0201CA DI Y iA
Na" B 5k F CHBEIIR T L7z, £72. TA-0201CA D HL Y jA 7T taurocholic acid. estradiol
17p-D-glucuronide (E;17G) ¥ X O glycyrrhizin 347 F CHEIZIK F L, —J5 T, digoxin,
tetraethylammonium (TEA). ketoprofen #:17 F CI3BEE /2B 4 52 1F 72> 7= (Fig. 1-3),
Na & AFHI 72 B0 AL DM BIER S uf- Z &, F 72 taurocholic acid 777E T CHUY AL DSAGE S
722 L35, TA-0201CA O AFEL Y A IZIE Ntep AR5 5 Z L AVRB ENT-, £7-. E,17G
B L O glyeyrrhizin 774F F CTHUV IAADBLEFE SN2 &S Oatps DRG0V RIB S iz, —
J5C., Oatplad %X ZRHET 5 10 uM digoxin DA T o 72 Z & 26 Oatplad
DGR EHEER S T2, & 51T ketoprofen, TEA DA 21T 727 o7- 2 L b | Oats,
Octs DG IRV EHEER SN2, UL EORERA £ L5 L. TA-0201CA [ Ntcp, Oatps %

BLBRD b T U AR=Z =T XV FFIBRICID AE D Z LR E T,
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Table 1-3 Substrates/inhibitors of sinusoidal uptake transporters.

Transporter Substrate/Inhibitor Concentration (uM)
Ntcp Taurocholic acid®” 30
Oatps E,17G*® 100
Oatps Glycyrrhizin®® 30
Oatps Digoxin®” 10
Octs TEA® 200
Oats Ketoprofen® 30

14
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Na* free
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(B) Control
Taurocholic acid (30 uM)
E,17G (100 pM)

Glycyrrhizin (30 uM)

Digoxin (10 uM)

Tetraethylammonium (200 uM)
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Uptake ( % of control )

0

Fig. 1-3 Effect of Na* depletion (replaced by choline, A) and excessive substrates or inhibitors
of sinusoidal uptake transporters (B) on the TA-0201CA (1 uM) uptake into SCH
from SDR.

After preincubation of rat SCH in standard buffer for 10 min, rat SCH were incubated
with TA-0201CA in the presence or absence of inhibitors. The amount of uptake was
evaluated at 10 min. Data are shown as the mean + S.E.M. (N = 6 livers for control and N

= 3 livers for the others); *, p < 0.05 versus control.
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% 3® T v b SCH ZHV 7z TA-0201CA @ in vitro FF IR TENREFEAf

HHETE LT SDR 721X EHBR 7> 6 Hig - FA L72F » h SCH Z AT, Mrp2 A'E
T 5[PH] E,17G @ BEI ZIE L7- %9, SDR 3 L TNEHBR (251 % BEI 13 #1EH 265+
5.2%33 L V5.0 +5.7% (means=SD) T ¥, EHBR 245\ T TA-0201CA D H- 1 X BEE
IR T L7z, 2O F1T EHBR ICHIT 5 Mrp2 OFSRERBEAZ MM L TRV | EICHE S
7= Mrp2 #RER#E TR 5 » M & V7= SCH & invivo BhfED HLlRE B & K< —8 L=, LA
FEoOFEFENS . SDR & EHBR 22 b Hiff - FH# L 72 SCH 123517 %5 BEI OLERIZ L - T, JAH
HEZIT D Mip2 OB B ZHEETE LD EE X BT,

WIZ, SDR & EHBR 75 Hiff - % L7= SCH % > T TA-0201CA OIFIE R TEIRE A
FEAM L, FeEZ L7 (Fig. 1-4), SDR 28175 TA-0201CA OIFEVIALREAG 2 VT 72 A

(CLuptakeint) « MRIH-HEHERE A 2 U 7 F > A (Clypitein) « BEI 1ZZ 1241 59.6 + 5.7 uL/min/mg
protein, 33.4 + 4.0 uL/min/mg protein, 36.7 + 2.0%T& Y . EHBR Ti% 41.9 £ 2.4 uL/min/mg
protein, 19.0 + 1.5 uL/min/mg protein, 24.9 + 1.4% C&h >7-, SDR & kb L T EHBR (280
T BENHMEEZ R L2 Z &, TA-0201CA DOREFHEHHZ 1T Mrp2 233 5- L CTWnvd Z &R
in vitro ABRRICE VTR E L, invivo I8 AR5 E —E L7z, 72 EHBR T Clyptakeint
PMET L7722 &5 Clpieinn PR FISIZM BB Z S U7 FEL Y IAAOIR T & JHE R %

I L7l s S IRE R ~DOPREOR T OmE 2N %5 L T\ D EHEZR STz,
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Fig. 1-4 Cumulative uptake of TA-0201CA in SCRH from SDR (A) and EHBR (B).
TA-0201CA (1 uM) was incubated in standard buffer (closed circle) and Ca**/Mg?*-free

buffer (open circle). Data are shown as the mean £ S.E.M. (N = 6 livers).
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#AH T b SCH %V 7= TA-0201CA DOREEEIEER k5 v AR— % —DHEE
HETREF L UL IBAE R R T o AR — & — DI L PREH A VT, SDR A 6 HiE -

TR L7=7 > b SCHIZEBIT 2 EHEIE 7 v AR —2 — 2 ET 2R B OREEIT- T2,
FEREIN b T o AR — 2 — O MRV L LER OMAE O % Table 1-4 1277 L
7=,

W RO ER S IREKRFNICENENOEED BEI #KF 72 (Fig. 1-5),
Glibenclamide & MK-571 13 30 uM (28 CTEHZ4 Bsep, Mrp2 #IFIF 52l flE L,
% 7z fumitremorgin C (FTC) 1% 3 uM T Bcrp & #J 75%. verapamil /% 30 uM T P-gp %% 61%
PLEL., TOHEDRIZZORETRRICELZ, UEXY, ZNODOREZK T R

N—2—OEEARE L LTRE LT,

Table 1-4 Typical substrates and inhibitors of canalicular efflux transporters.

Transporter Substrate Inhibitor
Bsep [®H]Taurocholic acid*? Glibenclamide®®
Mrp2 [°*H] E217G* MK-571%
Berp Pitavastatin®® FTC*®
P-gp [*H]Digoxin*" Verapamil*®
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Fig. 1-5 Concentration-dependent inhibition of canalicular efflux transporters in SCRH from

~0%
0 1 10 30
+ Glibenclamide (uM)

Pitavastatin (Bcrp)

0 1 3 10
+ FTC (uM)

SDR.

Typical substrates (1 uM) were incubated with corresponding inhibitors in standard and
Ca?*/Mg**-free buffers in rat SCH. BEI was calculated according to Materials and

Methods. Data are shown as the mean + SD of triplicate determinations (N = 1 liver); *, p

< 0.05 versus control.
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WIZ, SDR & EHBR 75 Hiffff - F%L L 7= SCH % V2T, TA-0201CA O fHAEZE~D HEiit
x4 5% F 7 o AR —F —HEFEAOREZ AL 72 (Fig. 1-6), SDR (ZH W T,
glibenclamide & MK-571 |3 TA-0201CA @ BEI ZZ #1241 56.1, 62.2%(K T~ &7, F7-,
FTC & verapamil IZAE TIER o7 b ODENRME T2 Lz, 2O ORERN 5, SCH
\ZE1F 5 TA-0201CA D JEE I ~DPEIIZIZEIZ Bsep & Mrp2 3B 5- L T\ 5 Z L3RI S
A7z, EHBR I CHBROMFT 21T o 72558, glibenclamide & MK-571 |% TA-0201CA @ BEI
NI 63.1, 483%IK T S, 72 FTCITAE TIZARWAMEN 2K F &7~ L, verapamil
K T2 RE otz EnD, EHBRIZEBWT S Bsep OG- /r &4, SDR & —FH L7
FERNG DALz, BBV &2 Mrp2 233881 L TV/eWy EHBR (28T MK-571 12 L 5
BEI DK F2SRD Bz, & 2T, MK-571 O kT 0 AR — & —Tx 9 5 18U % il
+ 2725 SDR 7~ b BB 1%L L 7= SCH % v T . [*H]taurocholic acid @ BEI 12 %4 % MK-571
DB LT L7~ (Fig. 1-7), Z D55, [PH]taurocholic acid ¢ BEI |3 MK-571 M (17
BINTAR T L7 Z & v Mrp2 BEEAT & L CTHVVZ MK-571 (X Bsep ZfHET 2 Z LR &
77

VIEDORER LY, Z v k SCHIZEIT S TA-0201CA D ABAEFE~DHEIZ 1T Mrp2 1202 T

Bsep 3B % Z LIRS T,
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Fig. 1-6
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Effect of canalicular efflux transporter inhibitors on the BEI of TA-0201CA (1 pM) in

SCH from SDR (A) and EHBR (B).

The concentration of each inhibitor is as follows, FTC: 3 uM, glibenclamide: 30 uM,

MK-571: 30 uM, verapamil: 30 uM. Data are shown as the mean £ S.E.M. (N = 3 and 6

livers for SDR and EHBR, respectively); *, p < 0.05 versus control.
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Fig. 1-7 Concentration-dependent inhibition of Mrp2

SDR.

40
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[*H]E,17G (Mrp2)
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*
~0%
30

+ MK-571 (uM)

and Bsep by MK-571 in SCH from

Typical substrates (1 uM) were pre- and co-incubated with MK-571. Data are shown as the

mean + SD of triplicate determinations (N = 1 liver); *, p < 0.05 versus control.
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H5E T b Bsep BEU Mrp2 BEEY 7 V& iz TA-0201CA DR Y IAH FEER
TA-0201CA DORHHEIZIIT D b T v AR =2 — D5 % 557 LUV THEIET 5720,
Z v b Bsep. Mrp2 OFRBPELR 7 L% FHVT, TA-0201CA D ATP {KIFHI 7B Y IA Fr % BT
fli 7= (Fig. 1-8), T D#E%, TA-0201CA O Bsep FEHHER L 7 L ~DE Y AR ITBIZ Sh

Tehy. Mrp2 FEBURE AR 7 L ~DE Y IARITBIEL S e o T2,

(A)
. . (B)
= 250 250 -
2
o 200 200 -
Q.
o)
150 150 A
£
g 100 100 -
a2
_d‘} 50 - 50 -
3
Q. 0 T 0 T
= 1 min 5 min 1 min 5 min

Fig. 1-8 TA-0201CA uptake into rat Bsep (A) or Mrp2 (B) -expressing membrane vesicles.

Uptake was measured in the presence of ATP (grey column) or AMP (white column) for 1

and 5 min at 37°C. Data are shown as the mean + SD (N = 3) ; *, p < 0.05 ATP versus

AMP.
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FEO6H T b Bsep BEU Mrp2 BEBENT 7 V%AW EY IAAFLERER

TA-0201CA @ Bsep & % VM Mrp2 ~D BRI 2 8 5 W F- 3 % 72 6O . Bsep, Mrp2 J&Ei.
B 7 L VT, ER 2o U722 JE [PH]taurocholic acid, [PH] E17G D EX W A7
\Z%5 95 TA-0201CA DEEZ G4 L= (Fig. 1-9), < DOfEH., TA-0201CA /% Bsep & Mrp2
DWFIUTK LT HIRERAFARILEZ R L, ZRZIUTKT D IC5 13 2115 + 15 B X

57.1+12uM EHEH STz,

(A) (B)
120 120
ICso = 211.5£1.5 uM ICs, = 57.1£1.2 uM

__ 100+ 100
2
- 80+ 80 +
o]
O 60+ 60 -
(T
(o]
52 40 4 40 -

20 20 4

0 I I 1 0 T T 1
1 10 100 1000 10000 1 10 100 1000 10000

TA-0201CA (uM)

Fig. 1-9 Inhibitory effects of TA-0201CA on [*H]taurocholic acid (40 nM) uptake into rat
Bsep-expressing membrane vesicles (A) and [*H]E,;17G (100 nM) uptake into rat
Mrp2-expressing membrane vesicles (B).

Uptake was measured for 5 min at 37°C. Data are shown as the mean + SD (N = 5 for

Bsep, N = 3 for Mrp2).
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HIE BE

ARETITEHIRE AN ThE Tdh % TA-0201CA 25 /U{ba e LT, Yo fayt
FHEHHC RS D T v AR—F —OHEFEIZ SCH Z A LTz, ARBE 558575 E % DL
TZ/NE LT,

O SDR & EHBR 21T 2 3WEh BRI O L 20 & . TA-0201CA D REH-HEHEZ X Mrp2 723
BELTRY, o v T AR—2—4B5T2 2 LR EnT,

@ SCH MWW= %D 5 TA-0201CA DR HHEMEIZIE Bsep 2338 5- L TV 5 Z & 03RI2
S AU, AU Bsep BT 7 VA VT ELD IAASERRIC L0 EAT 6,

@ SCH Z R\ FE 5, TA-0201CA DIME 75> & AN ~DEL Y JA (21T Oatps &

Ntcp 23B85- L T\ 5 Z EAVRIB X 7z,

PLEX Y TA-0201CA OFFIERBATEIRED T/ A H =X L LT, Oatps & Ntcp (2L VT

Bl HR D IAE L, Mrp2 & Bsep (2 & W IEVFHRICHRIE S D Z LR s vz (Fig. 1-10),

ARRES2 5 SCH S EH M O TNIRBATENRE O MIIISH FRETH D Z LAV ST,
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Hepatocytes

Fig. 1-10  Putative mechanism of hepatobiliary excretion of TA-0201CA.

ARRRFTCIE Mp2 X487~ hTéh % EHBR % SCH OFHiIZ )G L7z, SDR & EHBR 75
FHHLL 7= SCH 12351 B [PH]EL17G @ BEI 725, EHBR @ Mrp2 AR IZATHINE L ~L T & fERr
SNTWVDZ ENRWBNERY (invivo &[RERIZ invitro FZERIZISVTH SDR & EHBR Db
B D Mrp2 OB ZRFES 52 ENARETH DL Z RSN, FEFRICT v b SCH 1Tk
\7 % TA-0201CA @ BEI 35 & U8 CLyijeing 1% SDR & kb8 L C EHBR TIK< | invivo & —# L 7=
RPNz, —J7, TA-0201CA @ Clypkeint % SDR & It LT EHBR T F L7, &
X HLILDRKD—>L LT, EHBR IZHT 5V AL N T o AR —4—0 down regulation
IZRDHBURTAZET b5, Kuroda 51X, SDR & kit LT EHBR Tl Oatpl (Oatplal)
» MRNA MEFLTWA Z & Z2HE LTS *, & 5|2 EHBR 1280 Tid TA-0201CA @
EFRIERF OV AL B BAR N -T2 D, LDV AL F T v AR—FZ —DFRBIZLH)
\ZhN 2T, multidrug resistance-associated protein 3 (Mrp3) OFEAFHED AIREME S 2T B 5,
Mrp3 (XI5 O AR S F T AR—X—TH VD, EHBR IZBW THRIANFEE SN

B2 EMMBATNG 0 F7- Mrp2 & Mp3 O IEZRMMMEITA——F v T T 52 &
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5 0 Mrp3 12 & % TA-0201CA O A& M ~DHEMARHE DS BL Y IAR B DR FIZHF 5 L Tu
LHREMENRZ X OND, —FH T, TOX D RET, BlaTH 25V XBEY O]
B L Cid, RERZRRINICEREZ L O LERH D Z L2 RE L TWD, 21X, EHBR &
FREICMp2 2RI L72TR™ T v b TIEATIRICI 1T 5 Berp EEMNBEE IR T4 5 2 L%,
Bsep @/ v 7 7 b~ A TiZ Mdrla/lb ® mRNA BN EICHFESNTWDHZ &L
BHOHNTND P, 2ok ), ERGHOEYBRBICED DN (IR#WER, F7 o 2R
— & =) OHEIBE T b D VIIHEERIBBIITE R Y — A LR 0558, EERO XS
ICAER 2 BBFENE T ORELIRET L2 2 LNHEETH D,

TA-0201CA D EF-HEHHIZ I8 1 D Mrp2 & Bsep D51 DWThHF LUV THEAET 5720
TA-0201CA & b 7 > AR —F —FEHIPER L 7 )L TOR Y AL FEER 24T > 7o fE . Bsep (2 X
HELY IABIIFER ST, Mrp2 IZ K A2ED IAAITHER CTE o Tz, T ORERIE EHBR
2B D invivo B E FETHRRTH 72, ZHETIZH in vivo EBRT Mrp2 2XE TH
HTENTRINTWVDIZHELLT, X7 L TIEREDNED D NRVEE RIS S
T2 ¥, FRIEH SIS S TORND, ST 4 VS —~OIERFRI 2R 72 &0V
BLTNWDHEBREIND, TI T, TNTND KT v AR—F —ZkT 5 TA-0201CA DBl
FIMEIZDOWTBLET D7D, N7V AR—F —RBUNE T 7 L& AW BRE IR 2 90 L
TofER, Bsep & M2 (2% L TENZH ICs & LT 2115 £ 15 uM B L5711+ 1.2 uM @
BRI 2 R 2 & SRR STz, BEABLE 2 0E L723A . TA-0201CA (X Mrp2 124f L C &
D EBFEE R T b D L HEE IS,

Al SCH (31T 2 REA R o> it FH 2 J2BR 12 VN 72 MK-571 13 MRPs 00 R 51k 73 B 2 4]
ELTHHIN TSR, ARFHZIEBWT Bsep < [HET 5 Z s hviz, I, b

NRTUAR—=H=RBES T 7 V& VT RFHT LY . MK-571 X MRP2 O 47 5
MDR1, BCRP &S5 Z L AVRENTZZ &5 Y MKSTL IZARE IO PEi - 5 o =R

— X — T IR RIS E T S AR R S, ASROAMAMEE S BIZED 57201
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Mrp2 & D74 b T U AR—Z =265 L0 RIR R IER 2 RRTIMLERDH D &5
oD, o, TEHRE SN TS, smallinterfering RNA (siRNA) 12X 5 kT 2 AR —
B—D ) v 7 F7 D SCH ~DOEIIAROIEER LI oRmRnsbolE2z6N15 P, =
Z T Mrp2, Bsep UISD kT v AR—=Z —DRAGIZOWTELET 5 &, EHBR 726 Hijf - 5
B L7 SCH 128\ T Bsep Z522ICFLE L7 30 uM glibenclamide f77E FiZEB W TH
TA-0201CA OHEMNFRD H72Z &35 Berp 2 Mdrl, &2 WEZ DM b7 v AR —X#
— 73 TA-0201CA OHEIICEI D 5 L HELEZ S D,

TA-0201CA DOFAREFTEIREIZ X Nicp & Bsep 23 —#8BE 545 Z LAV S n=ny, —fi%
BIIZ Ntcp/NTCP & % UM% Bsep/BSEP (F v ME b)) (HBHEER L O &K % B 7 5
BLT22Lms DO KT AR—Z —ORERFOTRRNEL W S BLS A RLIZH
LEVEV, JT4E, BSEP 73 pravastatin, vinblastin, fexofenadine Z#iiit4 2 = & °0 % 9 7=
NTCP 75 rosuvastatin, olmesartan Z %4 % = & NG S TND 00 +2bb, Zh
5D b7 U AR=Z = FRIHROB LT, YT AR—FZ =L L THHEERFE %
o Z AR IND, FFIZ BSEP (334 - NWIAMEWE (M FEE7Z: &) BIFEA/ER OJRIK &
LTRSS NTNDN, ZIDINA T, EYRFHEERORR & 720155 2 & bl
L2272 B0,

VIE. SCH I3 M DRTIRABATENRE 2 MEEH 5 72O DA 72 invitro Y — /W72 V155 2
LRENT, Fo. T U AR—FZ—REHWH ML L 72 SCH 1% D in vivo FitE 2
FFLTBY, A= L@IIZISHAETH D LB X b, RiHIRD S 672 DG 0
Rl 2B M & LT, L0 BRI O @O BLEAIOBRZRSC sIRNA O, £ 72 KiEE)

MINZBIT D b T AR—Z —IREREE I EOFRBEBOERR LT b5,
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FHEIE FUFMyFERT vy MIHREEZRAWCERREL TV AR—F =2 b5 3K
ViR EVE R O RFAf

BIE X

92 BT H IR S RO BB IR EICRELT 5 MRP2/IMrp2 (B KT > 1) 3%
< DESESLE LN S ORBH O T PRI > T D 2, E72, MRP2 (247
bilirubin DRV H gt 2 Nl & 2 W EAFIEH bilirubin L~ L OfEE PERER I B 22 4%
Bl R l=F Y, MRP2 ZLE ¥ 2 EIRG WM A /EA (DD < bilirubin e % 5] &
o4z enn ® % ERLBBKBRICHE O TEMEA® D MRP2 & ORI EAEM % #Hli4
HZEREETH D, HEMPENE N T v AR —Z —OREFMICIE b T v AR —F —FH
HRE 2 O FREL L2 7 A STV B2 P s 27 UM BRBE 2 SOk L T
BOT. ORI AT, MIRARE. S DITIIATHRNAH7ZR & 082 5 Hh T & 72
WEWIREEGTH, —JF7, AIEO E Y MRP2 XA 2 LE L& L GRisT 5 2
EnD . REMEDOHZ 2L TREMICLLIEEFCOERETI2LEDLNH D, Funk 51X
troglitazone OFEEEFI SR T »~ k Bsep #FHE L. ZOMEEIIRE(IR L ik LT 10 524
ETHHZ RO L O, AMRIZERRREMIC LD P T AR—F—E R LIz
MM AEEROREEEZ ST DO TH D, 2O XD RGE, BT 7 VERTIIRHY
WX DELAREE LTLE W (false negative) . FRIRIZISIT DA AENEH U A 7 Z i/ Nl
TR DH D Z LD ERLEW ORI % B L IR O @\ O AEAAE RS 2
KOBNTWD, LA LIRTIE, BEEGOWHARZ V== 72815 b T AR—H
— EOHEAERAZONWTIE, < OFAPERT 7 VRICE D FERIIEFL TS, TDT
O, EEMEFIEED ORI LD T o AR—¥ —[LEL2EEMET 5120k, FHExt
G LT HLEMDOREDIRIE & BB 72 205, [EIEELFIER O BB Iz B

TIIHE P a A FE CTOARMBENRKE YV, ZZ T, AETIE, SCH THEF S TV 5 W
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e E R Lo R & N7 v AR —Z — & O ANERTHE R O 2 R A 72,
INETIZEELONR 7 V—7TiE, 7> b Mrp2 #iEOFEMEE LT, 5-(and
6)-carboxy-2’,7'-dichlorofluorescein diacetate (CDFDA) Z# MW7 7 v F SCH 28T %
Quantitative time-lapse imaging analysis (QTLI) 7£% 42" L7-°), CDFDA H & Tt 257
RO, N T U AR=S = S TRERISHIRANICI D A Eh o 2T VREE E AN IR S
fRZZTHZ &R D, Mp2 FrEaY 7zt E 5-(and 6)-carboxy-2',7'-dichlorofluorescein
(CDF) ~ZE#a S5 (Fig. 2-1) *, %7z CDF 134 in vitro #E R 23315 5 Mrp2 HREFFA,
& 5HITI1E SCH TR BRI EO# LA A — v ZICAvbiS ), QTLIETIE, SCH T
TRk ST R e~ CDF OFfE & RIFICE =X —3 25 Z L2 X v | AHIKRIREE T Mrp2
FEREZ A v RE TH D . FEM OMIBAPIE Y A A & MRk G 2 B L 72iHili 2 WHelc 32 2
LW LTE T, £70, RETHE SN EREM O Mrp2 BLEBFITEIT @ O BEI k0545

SAIFERE —HT 5 2 ARSI TN O,

Esterases

——

CDFDA CDF
*Non-fluorescent *Fluorescent
“ Passive Diffusion “Transported by Mrp2

Fig. 2-1 Chemical structures of CDFDA and CDF, fluorescent Mrp2 substrate.
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ARETIX, 7v b SCH ZHWTEERLORHFMICL S Mmp2 IHEZRNTHZ 2 HA
L L., T UELEW E L Cestradiol (E,) & WNIRMEWE CToH 5 bilirubin 23R L7-, E, B X
O* bilirubin 12V 40 S AFIEIC 38U T UDP-7 L 7 b U lgliaflgss: (UGT) 24 L TEhZEh
estradiol 17B-D-glucuronide (E,17G). bilirubin glucuronide {2/ 41, W41 d Mrp2 D3
BELIAEAE 2D ERMENTND O WP e 2o ORBPAERIC L 5 EEE

H)72 Mrp2 BREOZA L Z L2 D728, Box O 7 V—F 2 ThENL L= QTLI &I L=,

Fofi MR

F1H Mrp2 24 L7z CDF UV IARIZRIET E; & Ex17G DR E
RZ LD b TV AR—F —EEZRIET D120 DET MLEME LTE; & E17G %

BN L7z, BT /ULEDE L TCORYEMEEZBEET 5720, 7 v k Mrp2 FHE~ T 7 L% [
WT L Mrp2 4 L7z CDF BV IAFRZ KIET By & Epl7G DRSBTSV TRl L 7245 5K % Fig.
2-2 12~ LT,

CDF @ Mrp2 FBUER T 7 )L ~OELY iAI T E17G O FERAFHIIZI L, 300 uM Tl
FFEERICHEFEENT, —FH, E XMl RKIRE D 300 uM £ T CDF BV AT A% K
ES oz, WERIIFATIC LY E17G @ ICs 11 59.8 uM & HH &=, £7- Hill 425
X157 ERI SN Z LD BTG DR EEHINCHE - T Mrp2 (2% 3 5 BLEBFIPEAS [ 5-
T5 (EoWpFEME) Z EARm@Eh, BEORE L —HLIEENMFONE ™,

IEDRERE D E; BHIE Mmp2 ZEET. ZORFHTHL 7 V7 v A BEaIRIT
Mrp2 ZfHET 5 Z LR ENTZZ e D, EIEREWIC LD Mmp2 ILEFHE 0T T viks

MELTRYTHDLZ LRSI,
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ATP-dependent Mrp2-mediated transport of CDF by membrane vesicles prepared
from Sf9 cells in the presence of E;, (A) or E»17G (B).

Mrp2-mediated transport of CDF (5 puM) was measured in the absence (Control) or
presence of E, or E;17G at 37°C for 3 min. Transporter-mediated transport was determined
by subtracting the CDF uptake in the presence of AMP (4 mM) from that in the presence of
ATP (4 mM). Inhibitory effect was expressed as % of Control. Each point represents the

mean + S.E.M. (n=3).
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2 E, E17G. BX W bilirubin @ CDFDA JIKMEEIEIC RIETE

CDF % CDFDA DA LV BT 2 2 L2 b, By E17G, E 7213 bilirubin 237K
DRI A KT T AL, QTLIEIZ XD Mrp2 1EVEDFHIIC & 8 %2 KT T 2 & 3k
BEIND, LIZid> TARIHTIE, 7 v MFElldARE Y R— MIII1T 2 CDFDA DMK iRz
KAET E,. E17G. bilirubin D2 230 L7=, 7235, bilirubin ® G CcH D 707 1
VA ARIIAE S DO AN TR R AT o 7272, bilirubin Z a3 B A > F 2 _X—
a2 LT E AR ST D Z LItk o T, ZORBELFN LT,

E, & E,17G % CDFDA DONIK M52 % KIE S 72 0v> 7= (Fig. 2-3), —J7, bilirubin T
ALER U 7o AR B WD T T MITE A Loy, 2 O TITIRERAFIEDN T O b7
Motz Z &G, bilirubin 3 X OZ 0 2 v v LA RIE CDFDA ONIKiRICEE L T

WD AMREMEITER W & B 2 BT,
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Fig. 2-3 Hydrolysis of CDFDA in rat hepatocyte homogenate in the presence of E,, E,17G or

bilirubin.

CDFDA (10 uM) was incubated with rat hepatocyte homogenate at pH 7.4 and 37°C for 5
min in the absence (Control, white bar) or presence of E, (black bar) or E;17G (grey bar) at
the indicated concentrations (A). CDFDA was also incubated at pH 7.4 and 37°C for 5 min
in the absence (Control, white bar) or presence of bilirubin (black bar) with rat hepatocyte
homogenate pre-incubated with bilirubin at the indicated concentrations (B).
Non-enzymatic conversion of CDFDA was assessed by incubating CDFDA with
heat-denatured homogenate (at 99°C for 5 min, hashed bar). Effect of inhibitor is expressed

as % of Control. Each bar represents the mean + S.E.M. (n=3).
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%3 T v b SCHORRERE~D CDF EEIC RIS E,RBERHEOE

E2 137 v MIFMIIZIZISWT EL7G ICREif s D, AMFETTIEZ v b SCH (T E, % Sl
T & &D M2 iEME~DEE % CDF OB ~DEFE & FarE 3 L 7=,

SCH 220 uM D E, % 0, 10, 30, 180 s3fHISFAiERE L7z & & ORKFHYRE N A A —P

7 DFERE Fig. 2-4 1R LTz, Epy RAEEREIC I 2 IRAEE~DH: L EFE 1L CDFDA ifsint 4

ITWCTEFICE LTz, E, FRIREEEOREIE~DEEE ST CDFDA N 5 43 £ CEMBRA
WZHIN U722 &5, LIBR D FEBRIZI T 5 e S IZFRE L7-, CDFDA ¥ 2 55
DRENE~DEIEERE T Ey O FAIRZERFFIK TN T 2@ m 27~ LTZ, 180 4y S ailE

FEHECIE 30 Sy FAMBEERE L 0 IEREO L ®EZ R L7223, MINIZIST D E17G ARk
DEIF LI Z ENZDRR & LTEIT b,

Mrp2 BRED A B = X 5% X0 GEICREET D72, E2 B8 X ONEL7G OFUa N SR %
HE L7k R % Table 2-1 127~ L7z, SFAEREERFH 10, 30, 180 73(281) 5 E, DMIKI K
ZZETRD HIR o728, MKW Eo17G A TR B ICIG U TN L, 30 /3 CERIC
EL7, ZOMRED, HERE~D COF HHOMBANE, MIdNTAER L E176 I2X5

Mrp2 BLFICER T 5 Z & 3R S Lz,
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Control
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Fig. 2-4

Contrast 1

Elapsed Time (min)

Effect of E, pre-exposure on CDF accumulation in bile canaliculi in rat SCH by the
QTLI method.

Time-lapse images of CDF accumulation were obtained for up to 5 min in SCH
preincubated at pH7.4 and 37°C in the absence (1 % dimethyl sulfoxide, Control, open
circle) or presence of E, (20 uM) for various periods of time (A). The fluorescence
intensity in SCH preincubated with E; for 10 (closed circle), 30 (closed square), and 180
min (closed triangle) was quantitatively analyzed as described in Material and Methods (B).

Values are the mean = S.E.M of 6 regions of interest in quantitative analysis.
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Fig. 2-4 (continued)
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Table 2-1 Estimated intracellular concentrations of E, and E,17G in rat SCH preincubated

with E, for different periods of time.

Pre-exposure time (min)

Estimated intracellular concentration (uM)

E E,17G
0 N.D. N.D.
10 4342 + 1194 395 + 115
30 562.6 = 35.7 61.0 + 4.7
180 4495 + 19.8 635 + 21

Each value represents the mean + S.E.M. from at least three individual culture plates.

N.D.; Not determined.
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®A4E T v b SCHORRERE~D COF BRI RIST E,RBREDE

55 3 THIZ T, B, FAMRERR 10 2B W\ TIEREA~ OB NEROBENHrIcBligzsn
722 &t BREERHEZ 10 3 ICRRE L. T v b SCHIZHIT 2 IREE~DEICHEREIKRT 5
E, DIRERIFMEZ T L7z, £72 2 OBEOMRIN B 36 LU E17G REE & | BB~ DHEOL
HIEDOBRN G Mrp2 B D FEW 8 B i AT 2 320 L 7=,

SCHIZ 2, 5, 20 B XV 50 uM @D E, & 10 F3 [RIFRIREE L7z & & DEOA A —T 7 Dk
7 Fig. 2-512, &5121, 2, 5, 10, 20 5L V50 uM D E, % 10 5 FAEE L7- & & D
HIAIN B, 38 L OVE,L7G YRS % Table 2-2 (2o L7z, fRBFHZRIAEE~OH I EFEIL E, DI

TR AFHNCID Uiz, E 724N 217G 1% E, DOMREIR R FRICHIIN L7225, 50 puM
WREE |23V T B L7G IR L 1B H IS 3# L 72, RN Eo17G i & E,MRFEIREE ) BRI L7 E17G
AR O Km,Vmax 35 X OV Hill 2303 %241 7.9 + 0.35 pM, 286 pmol/10 min/dish ¥ & O 2.11
LR ENT,

BT, By & EL7G I X D Mrp2 241 L 7= CDF O HEE A~ D 8% S TR0 CfRhT L
2o By RIEEREOHOEEEZ 100% L L7z L & O E, FRMBHIHICK T 2H0OLER E . Ml
Sh By FIITHINAN EL7G BEA 7 1w b LG R % Fig. 2-6 (TR LT, Milast Ex B LY
HIREPN Eo17G JRIE 2 FLUEIC B L72 ICs 1ZZ N4 15.7 £2.0 uM, 340+ 3.0 uM L FHH &
Nic, TIZTHELNTZ ELIGC D ICs 1, 7 F Mrp2 3HIE~T 7 1 10 156472 CDF Ht
VIAFRZ RSB Ep17G D ICs (59.8 uM) L ilTVMEZ /R L7Z, LLEX DY, T F SCHIZHW
TEESINIAOEROBY . T70bH Mrp2 OFLEIZ, MM T E, K VAR L7z E17G
&b EHMRIN, KRFTLY ., ZHESD Mrp2 [REREZ A S 720 B 13 EL17G (2
RitsnsZ L2k M2 [REZSI I Z L2 Z EAVURENTZ, S BT By EEED

SHIENICER T 5 Mp2 [HEDRZ AL 5 2 L3 TE ekl a i,
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Fig. 2-5 Effect of E, concentration on CDF accumulation in bile canaliculi in rat SCH by the

QTLI method.

E,17G was determined by HPLC as described in Materials and Methods in SCH incubated
with E, at concentrations ranging from 1 to 50 uM at pH 7.4 and 37°C for 10 min (A).
Time-lapse images of CDF accumulation were obtained for up to 5 min in SCH
preincubated at pH 7.4 and 37°C in the absence (1 % dimethyl sulfoxide, Control) or
presence of E; at concentrations ranging from 2 to 50 uM for 10 min (B). The fluorescence
intensity in SCH preincubated with 2 (closed triangle), 5 (closed square), 20 (closed circle),
and 50 (closed diamond) uM E, was quantitatively analyzed as described in Materials and

Methods (C). Values are the mean £ S.E.M of 6 regions of interest in quantitative analysis.
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Fig. 2-5 (continued)
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Table 2-2 Estimated intracellular concentrations of E; and E;17G in rat SCH preincubated

with E, at various concentrations

Concentration (uM) Estimated intracellular concentration (uM)
E, E,17G
0 N.D. N.D.
1 14 + 0.2 003 =+ 0.03
2 3.7 % 0.7 11 + 02
5 301 4.7 147 + 27
10 1347 23.5 29.7 + 48
20 4938 + 68.4 436 + 84
50 23104 + 5744 481 + 114
Each value represents the mean + S.E.M. from at least three individual culture plates.
N.D.; Not determined
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A Kinetic analysis of inhibitory effects of E; and E;17G on CDF accumulation by
QTLI method.

The Mrp2-mediated CDF transport relative to that in rat SCH not treated with E, (taken as
100%) is plotted against the concentration E, added to the extracellular medium (A) and

the estimated intracellular concentration of E;17G (B).
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H5 Mrp2 AFE & L e R ERICES < MlnEE O FHE
Mrp2 [ZHIJAN 225 D EMPEH A4 5 Z Linh | ZOMRELZILE T2 Z L 1T Y OMIH

BRI X DR EEORIEN 25 S LSS, ZOMREDTZOARETIEL, Mp2iZk-o
THHHPICHEE S5 cisplatin™ & % U\ vinblastine™ % 7 >~ SCH I 24 WFfHHEEE L 7214
DOFIfEFEENE% | lactate dehydrogenase (LDH) EPEZFRIZICRHME L. S DIZZICHT D
Ea BFH OB DWW TRRGE L 72,

Z » b SCH |Z cisplatin & %\ vinblastine % 24 eI #E% O LDH &% % Fig. 2-7 127
L7z, Cisplatin OffifafEEMEIT E, P IZ K W Z1E L7eh> > 7225, 50 uM vinblastine ol fia &
EVEIT E P E IR L=, DLEX Y| Eid Ep17G AERkZ LT Mrp2 ZfHE L, fFH

O D DY ZLE T2 Z LTk ZoMaES 28T 5 2 LAVRShT,
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Fig. 2-7 Effect of E, on cytotoxicity of cisplatin and vinblastine in rat SCH.
Hepatocytes were treated with (closed bar) or without (open bar) E; (20 uM) for 24 hours
in the absence or presence of cisplatin or vinblastine. Activity of LDH leaked from the cells
was normalized by that from hepatocytes treated with Triton X (w/v; 1.0 %). Each bar

shows the mean value of 7-8 results from individual wells.
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#6IH T v b SCHOEERE~D COF EMFEIZKIET bilirubin IREDE

Bilirubin X7 v NMFlEIZI W T V7 v U EREASE 2% 0. Mrp2 240 L CREH-H~HE
MEnD 0, B, & REEICHFAH O BN Mp2 kI KB SN2 M EC OV THRIET 5
72 bilirubin DEEIZHSWT H QTLI HEIC L 0 #F4f L 7=,

SCH {2 20 3 L TV50 uM @ bilirubin % 3 FFfH SRIIERE L2 & & OEEA A —T 0 7 OFER
% Fig. 2-8 [T/ L7z, HEME~D CDF O &1L CDFDA W% 3 43 TREBRAIZIEM
L7z, 37231 28R 1T bilirubin S FiNgEE IR K AFAOICAR N L7223, bilirubin A4L
BERE. & 5\ T bilirubin 2 CDFDA & [RIRFRIN L 72 #ECTZAL Le > 7=, BLE X D | bilirubin

MOAER LTI N7 0 VAR > T M2 BSIES - S D L H#HEZR STz,
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Fig. 2-8 Effect of bilirubin pre-exposure on CDF accumulation in bile canaliculi in rat SCH.
Time-lapse images of CDF accumulation were obtained for up to 5 min in SCH
preincubated at pH 7.4 and 37°C in the absence (1 % dimethyl sulfoxide, Control) or
presence of E, at the indicated concentrations for 3 hours (A). QTLI analysis of the
fluorescence intensity in SCH pre-incubated without (open circle) or with 20 uM (closed
square) and 50 puM (closed diamond) bilirubin for 3 hours (B). Dotted line shows the
results in hepatocytes without preincubation of bilirubin but by adding bilirubin
simultaneously with CDF. Values are the mean + S.E.M. of 6 regions of interest in

guantitative analysis.
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Fig. 2-8 (continued)
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ARIEETIE Ep & bilirubin 7 /U{bEME LT, EELOMRBEMIC LD Mrp2 BLEOFHGIC

7w b SCH ZItH L7z, At b3 vz iz LU RIS LTz,

O XTI NEROTEREFHZ L T, By X Mp2 ZFHF L7220 A, (G THh 5 El7G
X Mrp2 Z[HET 2 Z LR,

@  Ep (ZUSHIIREE & 5 W TIRTERFEICIRTE L C Mrp2 P55 L7z, E, & E,17G Ol
FED G, MR TAR L7z E17G 28 Mrp2 BHEZ R L7z 0 L fEER Sz,

@ E 1L E17G ARk A LT Mrp2 Z[HE L. vinblastine O#lla) 5 OHEH ZFHET 5 Z
L2k, ZoMuEE LM T 5 2 LRI,

@ Bilirubin IZ7 V7 v VRIS RO AR EZ ST LT Mp2 ZHE L7 Z 3R S,

LI EDO#ER S SCH IR EHRSAGHIC & D Mrp2 [LE 2 I3 2/ & LTHAT

boZErpmanie (Fig 2-9),
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Fig. 2-9 Inhibition of Mrp2 by drug metabolites derived in SCH.
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ARFTIE E, O ER R & LT EL7G I H LAY, Ex l3FIRIC 3V C—#F estradiol
3B-D-gluruconide (E;3G) IZbR#ESNLZ Lnmbh Tk ™™ 4ET v k SCHIZT
BE SN B, IINC XD Mp2 FREICIE, EB8G & 5 WIEE LSO~ A F— 7ot hs—
HBEG LTV A AN E 2 B 0 20 X 9 I REE 208 L 72 Mrp2 B REA 23
AIREZR AR R DR H DO —2 L LTHEIT biLDd, 72 E17G 13 Mrp2 OABIEE )~ &l
BH~OWNIELE B SR I L M2 BsE 2 IR T S5 Z LR mEShT0nb 2 emnn ),
A RBIER S T dOEERE ORI Mip2 OINTEL DSBS 2 rIREHER H D, 2D X 578 b
T U AR=Z =T D EEAFE U OEIIIEAR > 7 VER IR S RETH O | R
B L DBAE & [FEEIC false negative ) 27 O—[R L7015, ZoMICHERGICLD
NF U AR—=Z —DNTELOFIREE SN TND Z b B 4%, WELEEDE LT
VAR H BRI IR CH D Z L AT ZLIZE D, SCH o3Py L T AR
— Z — DA AAERFHER & L TO S 672 540w L8RS s,

AFEAT R T L7z QTLHEIIZ R E RFEA T b b, — i BITEEE~DHO
LA EHGIMTX 28 Th 5, ZORDEHIETKLELRS 2 i (Ca®' /Mg™ A 1)
DA Fa— g buffer BARZEL 720 | ERITFHERRE OB FEETH S, — "B EL
TAEME CORRFR 2723 FTRE 2R SR T LD, Mifas & OFEM ORI & 2 D E &Sy
#r (LC-MS/MS, LSC 72 &) ZH S FRERFHMEAFRETH D Z L b FRTAIREYIH~D
JEHE A ZRRHER &R V15D,

AR TIE SCH 2B 2 RETEMEDHER ITETH L, ITHROREERICLD F M7 m—L4
P450 DFEFLLIA T2 Z L BS@E STV 5H28, CYP2BL/2, 3A, 4A K% 4 HH £ Tl
EIEEZHEFF L TV D L OMERRSNTND 28 F72 2 M L9 E
JEIZ BT, UGT (2 & 5 p-nitrophenol 7¢ & ONC testosterone D4 &7E P XA ELEE B4 12 b
LT, ZNEIL T, 24 GOWEMA R L, FRMBRATENL 2 F2L LoEEEE R~ 2

EDHE SN TVD B ARETOEEERARNT ) 5RO N2 T vk SCHIZE T 5 E17G 4K
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OENMTOKMIZ79uM THY, Zv b (16 uM), & b (826 uM) fFI 7 1V — A28
FBE KmAZEEIL 2B E bz 2 &b 70 %0 KRRICE W T UGT IR HERF S h T
WD ZEDNRBREND, ITFEOMIEEESTOREIZEIY . EERICBIT HREE LR L
RO R R ATRE L 2o TR Y P A% INOEINENO S R0 RBICLY .
ASRNE HICHERLEDSIT L5 2 ERHIFINDS,

INETIZEESILT v b SCH Z A= QTLIZ k- T, AfENER Y iAZ & fkAE & &
Ik U7z ECRLEAID M2 125+ 28123l T& 5 2 & 2WE LT & 720 O Ak
D, FEAE MK LR ISRV EL 2 LavRahz, L7eh - T SCH OFIHIC
KRB ZRE - GT 5 2 &7 EELORIMGHDIC L D Mrp2 [LE O Al HET
&V SCH BERD T I NAED RS a 5a il LIS T2 725 iR L 72 V155 2 & DR STz,
SO QTLIEZFMMT 2 Z &I kv | FHAMENZEORZMADMAIRENS | Ml OR
WL D DDl O TR FREE 72D T & DVRIE STz, ARFHIRIL, FEIES OMFFEHRH B
FEIZ BN TIREMIZ L D Mrp2 [HRE U X 7 A f#{EIZREH L, false negative U A 7 Z[alikEd %

720y — e LTRSS,

48



FBAE FU NSy TFERE MNTHREZRANCERRH L T AR—F—BED 5 EY
- WA ERAEEEH O
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Bile salt export pump (BSEP/ABCB11) [/l D N4 AN BT~ D4k k7 o AR —
—TH Y. AEPERAATIIRIEEZ LN 2> S I8 T Pt U iR P IR Fe i B 2 880
T o EI 240 5, BSEP OFERE T IdAIfaf S 249 2B BROMBNERE 5 S I L,
BHERIFEEICSRN D, B2, BSEP OB +ZARI(EIKT 5 progressive familial
intrahepatic cholestasis type 2 (PFIC2) [XfFANIR 9 o & 2 L, BIEHREOLGA X ESEEORR
%72 & D EERIEPRIECH 5 *), Lizad> T, BSEP Z 8 < BLE T2 A I 5 S #ie
HEEZSIERZFT N, INETICHEZSHRE SN TWD, FUbERFE troglitazone <°
Pt 9 > nefazodone IZEELNFIEEFIZ LV iGN OHOR L7223, 26 OFEWA BSEP &
RS PET D Z &6, BSEP LFIZ K DM O oM EIC < BIG LT\ 5 2 L AVR
BENTVD OB =0k 55t BSEP OBMEMAERNER SN L5k
D | BUE TILERIIERIIE I DML &%) D BSEP OfiAFKREIZ X 2 BB T HEHL T
=, KL BSEP OAHEMEMFHMOLEMIZIEL Bk Shoo5 5 ¥ %, BSEP L&
iz L LT OO HERHNLER TV LR RIS 5 7iED—> & LT BSEP %
BN 7 Va0 Y 7 U 55 Y, Loy UARIRIZIFELY ARG & 0
invivo OIBFEE S L7V, 2D K D ABlans, 53 mTIERMEMmICE D F T AR
— X —[E, bbb invivo IZBIT5 b TV AR—Z —[HEDRK L L (false negative) U
A7 ZEET 572 OFHIR & LT SCH 24243 Lz, 2 & Tt liic, RE(LIKE &2
BN R T U AR —F —[EEZRITEAEM ThH > Th, ZOLEMHHLITARTH - HRT
5 LTl - IR REE 0 IARWE S T BRIRICR T D R T v AR —F —ER

ZHICHED BIER U A7 MBS 2 o 6N ESh D, 2O &9 e REEDHD
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b T U AR—=Z —HENACEY O LR ENEZ T D L EIRIZI 1T 2 8 2 il REHE 9 5
Z & 720 | false positive U A7 NSRS NS,

ARFETIE, BRICB T DI 5 > ORI+ TdHh 2 BSEP IZHEH L, HKEZ LY B<
g% EFEZ B b SCH ZHWT, T L5 BSEP BLE & T RIZ T HMAGH

DFE AN L7z, BSEP FLEOFAMICIZ, WZEIC SCH TORMABIAHE S TWD
[*H]taurocholic acid @ BEI Z#5#% & L THW = ¥, £72, 7 LA & LT candesartan

(CAN) D= A7 WHI7 1 KZ v 7T % candesartan cilexetil (CIL) Z &R L 7= (Fig. 3-1),
CIL (T n#54% /IEE K ONFIBIC I W T 2T T —RIC L 0 BRITIAR AR 2 %
i TIEMEARTd %5 CAN ICZEHA S 5 725 IR FE 13D TRV %% ik o false positive
U 27 ORFEDT=8, &~ SCHIZH1T % CIL ¢ BSEP PAE & 24U KIETRHLEA O
BIZOWTHHIEL *, ZofER%E BSEP HEBURAL 7 L0 B Hiviz BSEP LE DR &

el L=,

Candesartan Cilexetil (CIL) Candesartan (CAN)

Rapidly hydrolyzed in
Q )L J\ )\ gut and liver by esterases )\0
/N\\N

DFP : choline esterase inhibitor

Fig. 3-1 Chemical structure of candesartan cilexetil and its active form candesartan.
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Hof R

#1378 b b BSEP RIE~ 7 L% AV - [PH]taurocholic acid D#EIzx 35 CIL B8 &
U'CAN D%

BSEP #HiJEi~ 3 7 L~ [PH]taurocholic acid D#iiklz x4 % CIL 3 & O CAN D %%
3l L7=, CIL & CAN [T 341 % B (K 470912 [*H]taurocholic acid D HL Y A & FHE L,
ICso X774 62+ 12 uM, 705 + 2.4 uM T 7= (Fig. 3-2), CIL, CAN & %12 BSEP
PHEREZ A2 Z ARSI, £ OMFMEICITH 10 fF0ZENRO bz, LLEX Y| CIL
HEI358 ) BSEP BAFREZ A L, a2 5 Z LICK VIFENEEIT 5 2 LR,
120 1
100 4

80 -
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Fig. 3-2 ATP-dependent BSEP-mediated transport of [*H]taurocholic acid by membrane
vesicles prepared from Sf9 cells in the presence of CIL (@) or CAN (A).
BSEP-mediated transport of [*H]taurocholic acid was measured in the absence (control) or
in the presence of CIL (@) or CAN (A) at 37°C for 5 min. BSEP-mediated transport was
determined by subtracting the [*H]taurocholic acid uptake in the presence of AMP (4 mM)
from that in the presence of ATP (4 mM). Inhibitory effect was expressed as % of control.

Each point represents the means + S.E.M. (n=3).
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W2 b FSCHIZRITD CILORFT T 7 AV
SCH & CILZA v FaX—y g Lo, Midi X O o CIL R LR E %1

EL, ZOMEAREUIKCIL =& LT, BFIHER 2R L1z (Fig. 3-3), CIL OfARZE1 L
IR EITARERERIIZ D L, 120 S5 12 I XSS BRAGTE # D) 10%12 F Tl Uiz, Z DRSNS |

CIL DA OB Z T 5 728, LI B CIXFHMERE R A 120 73288 E LT,

120 1~
100
80
60
40
20

Total amount of CIL
(% of initial)

O ] ] T

0 60 120 180 240
Time (min)

Fig. 3-3 Time profiles of a total CIL (intara- and extra-cellular amount) in human SCH.
30 uM of CIL was incubated with human SCH up to 240 min. The amount was shown as
percent of initial. Data represent means of duplicate determinations from one donor (lot.

HC2-8) as a representative result of two donors (lot. HC2-8 and 582) .
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%37 kb SCH OMFAMN CIL, CAN BICKIZTRHEEADOE

CIL DIAKRASFERMEZILET L ZENMbNTND 2 ) = RT 7 —BOR AR HE
3% diisopropyl fluorophosphate (DFP) Z VT % Ml O RZA(bE CIL & R34 CAN &=
(2T DFP DB DWW TR L7z, SOGKF] 120 531361 D ffifaiy CIL R LR &IX
DFP DR EERAFHNTHIIN L. — 75 TN O REHA CAN =3 L7z (Fig. 3-4), PAEX
D, DFP (X CIL (R 2 PAET 5 Z LIZ XV Milar CIL EDMASI & 29 2 LR S

iz,
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Fig. 3-4 Effect of DFP on intracellular accumulation of CIL and CAN in human SCH.
After 30 uM of CIL was incubated with human SCH in the presence of DFP (0.1, 1, 10
uM) for 120 min, intracellular amounts of CIL (black bars) and CAN (white bars) was
determined. Data represent means of duplicate determinations from one donor (lot.

HC2-8) as a representative result of two donors ((lot. HC2-8 and 582) .
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#®A4TH t b SCHIZBT % [*H]taurocholic acid D FFAER4TEIERIZ R IFT CIL IRBOE

SCH % 10 puM @ CIL [ HiiEEE L 7=BE o [*H]taurocholic acid 0 BEI & &l i Py 3 i
% Fig. 3-5 127% L 7=, CIL BEFEREIZ 3517 % [PH]taurocholic acid @ BEI 1% 62.7% ThH 0, =12
he—L (AEERREE) BECRIT D 66.5% EFIERSG TH-7-Z &M, Bk SCHIZBWT
CIL Bt CI% BSEP [HEBIEE S L2 d o 7o, — 5 CIL R ZFAE 2729 CIL & 1,10 uM
@ DFP % H L 7= SRR 51 T < [PH]taurocholic acid @ BEI Z #EAfi L 7-#% 5. CIL Hipfig
FERE L Il U C BELZZE N 195, 11.6%I2MK F L7z, 10 uM o DFP HjhigiE <i% BEI

B E G2 b ol=Z &b, HIHEFIC X - TR E23880 L 7= CIL A% BSEP BHE
ERLIZHOEHELE I, 208 X OHEEMAEN CIL, CAN JBFEIX Fig. 3-5 1Z/R"T &80
ThoT,

[*H]Taurocholic acid DFHR Y iAZ % CIL BB TR T L, & 512 DFP B F TEDET
X e o7, E£72. DFP HMEE CIIFER Y AT B L RE S pnodz, LEXD
CIL H & 23[*H]taurocholic acid DAFEL Y A kT o AR —% — T 5 NTCP Z[LET 5 Z &
F7ZDFP JFHIC K VI L 72 CIL 8 MRV IAA R T L AR —Z —fEZ S HITHm L2 &

WIRIE S LT,
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Fig. 3-5 Effect of CIL on the hepatobiliary disposition of [?H]TA in human SCH.

Accumulation of [*H]taurocholic acid in cells + bile (black bars, Ca?*/Mg?* presence) and
cells (white bars, Ca?*/Mg*" absence) were measured in the presence of CIL (10 pM) and
DFP (1, 10 uM) in human SCH. Table underneath the Figure lists actual value of BEI and
calculated intracellular concentrations of both CIL and CAN as described under Materials

and Methods. Data represent means of duplicate determinations from one human donor

(Iot.HC2-8).
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HIE BE

ARETIE, & b SCH # VT CIL @ BSEP [HE % 7Efi L. & 512 CIL At Z &) BSEP

BB RIET ROV TRE LT, ARG O/ b2 LU FIZ/ME LT,

O BERT 7 NV ERGTZRENC & D | CIL 1% CAN (THATHR BSEP BLE Z 73 2 & 31
Hinkieol,

@ B b SCH T\ T CIL I#FE Tld BSEP HENBIZR 1720 A8, CIL OREHFLEAITH
% DFP A7 T CBEZ 72 BSEP FHLENGR O b/ (Fig. 3-6),

@ BSEP BUE~ 7 L& SCH IZ81F 5 CIL 0 BSEP BHEOMEIL, RHTEIEZ R L

72 SCH IZ81F % CIL DMK IERENTER T 5 Z LR ENT-,

LI E DR G SCH 3TN THEATS 2 M ARG 2 vk L7 BSEP FHEFHmIZIGH

TEDWEEMEA /RSN, S HIZSCH ZHWie b7 v AR—F —[HEIAA B MBS

RRTHDHI EPREINT,

Control With metabolic enzyme inhibitor

Biliids o \ KE | Bile acids | )
*\ ll DFP % /\
! = &= )

Fig. 3-6 Inhibition of BSEP by CIL in SCH
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CIL |% BSEP F& BB~ 7 /L% F 72 F2BRCIdiRy y BSEP fREZ7~ L7z, —7#. & k SCH
(2B W TIL CIL BUMIEFE Cid BSEP BENR O HivT, CIL ORHLEAITH 5 DFP 317
T CIXBARE /2 BSEP [HE AR L7z, 2D DR 6 (CIL I BSEP IHEREZ AT 5 b DD,
REHEME A HERFT 2 B N SCH IZBWTIET AT 7 —8IZ X DMK MR 2 5 1T TRE b
RIEERN BT 572010, BiE 72 BSEP IHE A RIS R oTe b D EBE I, T7RDbHIE
Yy BSEP PHE % 39~ 2 BRIZI13, RN K DR EZ KT 2 MERH Y | N7 VlGEE
B2~ B TIEPLE D528 A0t KEH 4 % AIREMEDS /R S 472,

b b SCH (236 T BSEP [LE 2GR LT & & OHEEMIEN CIL JREE &~ 7 Lk FE
BRCHE A7 BSEP BHED I1Cs (6.2 uM) ITIFTREENSRD biviz, ZORKD—> L LT
CIL DRI T ~DFEE D HET B b, YOI D 2V LI 7 7 Y — A~DREGIEE
DIEBORGENEICHBIT 2 2 E BN @ME SN TV B2 % CIL @ calculated logD; 4 (ACD/LogD
Suite®; Advanced Chemistry Development, Inc.) 13 5.82 & &< CIL Ol e PNlFBER] Sy B
(TFER S AR & e L TIR WV & HEZR S D, B b SCH IZ381F % CIL & BSEP [LED
BAfRZ L 0 EEMICHET 2572012, 5% CIL OFBFRSEYIREZRET 52 EBEEN
%o —77. CAN [HILELINFHN 72 3 & 6o 7 VL FEBRIZ C BSEP FHENMER STV D
23, FHIEN ORRIEDIIREE L LTI~y 7 VEiESEBR O 1Cs (705 uM) IZEIEE L T RN T
L6, B R SCHIZHEIT % BSEP BLEICITH G- L T\ L HER S iz,

Taurocholic acid D AEYTF14ElEI L BSEP (Z4KAF3 % Z & 225 SCH % V72 BSEP HEREFEAT
DIELE LTIAINTWS P, —J . taurocholic acid d AR H4E 12 1% P-gp X BCRP 73
—HEAE LTV Z s 2 % taurocholic acid @ BEI ICxd 2 2 bHD kT AKR—4
— DRI E T & 720, Taurocholic acid @ BEI IZ%f9 % BSEP D% 55K % | 4R APHEHA
& %\ SIRNA 2R L CHfEICT 5 2 213, AR OB 42 BT 550
LEZLND,

— IR F U D FIHEAEH O U 2 7 5L, AT OXTEREN D L 9 PR+

57



SEPEIE (lnma) & PLEEE (IC5 0 K) DOHEIC L - TiThbn s P %),

fu X Iin'max /ICSO > 0.25 i 71:’_51 0.1 (f:fi L/\ Iinymax = Cmax + Fa X DOSE X ka/Qh)

F. RS

Dose kG E

Ka s WD TE R

Qn o P e

f, s IR IR 4y 2R

LU b3 BSEP FHEICER T 2 AEYT 9 o ifld EREOAXD S 13047 L b IEFEIC
TR TE7R2NZ EDRRIN TS, Dawson 1% 85 DEIEIIT DUV TAR I 7 Lk SR )
54354072 BSEP FHE D ICsy & FiIK TORFFEE (Z-2V T o0 B 2 MERE RO ApT L | ifn oh i
L 1Cs M O RFHEE DA ML REIC XSS 5 2 LT TE RV L OREHREZH TS P, BRI
BWTHEH 9 oW &2~ 3 2 &3 53TV 5 glibenclamide < nifedipine 13, 5\ BSEP fHE
AT HOOMPRENMES, ERROXNLIETNENE D oo U A7 &2 A L3 (false
negative) il & L T2 b5 %, 51T Kis 5132 7 VEREERD 1ICs< 25 uM DEHR
OIEE AN ELF R4 4R7 L THEY 9, F£7- Thompson &3~ 7 L
EFEERD ICs < 500 uM % AT E T HIIC IS 17 5 BSEP HED 7 A4 7V 7 & LTIRREL TV
%51, Z X 512 BSEP FLEIC S FFEE O FHNC R T, M EE 200k LIz 0Eko
FRIEDBZHNSINT, 1Cs TR LIZE—I72 7 T4 T U T REEE E 5 &5 0B RO
—o & LTI, Y7 Vs IR T in vivo I8 HITI Y A%, MHEA. HD VI
WERKML TWRWZ ENETBND, ZOL D BRI G & X0 ARE R U7 Tl
Z 7z BSEP BAERHi O ERITmN L F X 5,

Al b SCH &7 BB AR Z CIL ORRFT A & g LTz, ~3 7 V28R
MOHRFHINT IC X 6.2 uM & HFFEFIZ L0 fiGH0R L T2 RIS & IZIZFERRE O]

WEHEA TR LTEY 9 f6knEZ 2 HIC k2 LERICHIT AHFREE Y 2 7 150 & S

58



DM, —HDE k SCH TiE BSEP LEN D HL TV, EERIZ CIL ORFRICHEIT 5
BT E ORAB IR E ShTVWD Z 2 -ERT 5 L | BSEP E)H O 9
SRS TR & LT, B b SCH THOLNIEAERDIFZ S 3L 0 EFRIRFT ARk L T 2D
LEZDBND,

S HIZAEE LT RERIT, =27 7 —EBIEAI & OJf HIEER> poor metabolizers il ks
(2, CILIZ KD E0 9 SRR ES IR SN D ATREMDN H D Z L 2R L T\ 5,
OFEETEMEARBIAFZE L 0V | = 27 /L1 BSEP 2% L Tl 2 n 4 #iEch 5 Z Envm s
NTHY P F72, ZLOEELBILRF AT AT T —BIok LTRVHEL2 7T 2
ERBESN TS, ok il ENb, TATAHTa KT v /b7 7 -8l
FHI & OOFHREZIE BSEP [HEZ I LI 5 > HiTIES 2 iR £ =4 —§ 2 B8R
bHEZEZDBND,

%3 EITBIT D Ey OFBI &I RAYIZ . RFEINEA T 7 VEBR O 0D TR RIZE T
ZHREY D S WEIATREE U 2 7 2@ KEHE L, false positive ) 2 7 NAEUHD r— R EE R D,
False positive U A7 IZFERMbEWE Fa vy 77 7 hSHETLE D &0 ) R TREEEZEIC
Lo TREZRBELTH Y, false negative U A7 & [AIREICATREZRBR W Z D Y A 7 AR+ &
Thd, ZOXDRBEIG, SCH IR T DM T o AR—F — %I LI EAE
HZFHIT 27200 in vitro > — /L &2 D [REMEA A L TR Y . X7 VEFERO 2 b

TEFLNLRWERRERZZET b0 EF 6N D,
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HSE fhim

AFILTIEY > BA v FREEEATMIE (SCH) &M O NERBATEREO M IS L7,
52 TISTHEMONTIY iAAF L ORI P PRl ENR ORI, £7258 3, 4 TS TEMEH

W52 L5 AK——HEORIC S TREE T, ZNEhBL F ORI f -,

52 %

AR H PRI SR Y O 7 A LAY & LT TA-0201CA %8I L, FEYORFELY A3 LY
ABFR PR B D b T v AR —Z —%HEE L7z, SDR & EHBR 70 Hjf - FARL72F »
F SCH % W= MEhc L v . TA-0201CA % Oatps. Ntcp (2 & 0 AFlgZ B0 A £4., Mrp2,
Bsep (& & 0 AEHHICHRIE S IV Z & DVRIB SHL7z, SCHIXIFER Y JA A I K OVHAHH-HEE oD A

AL EWET HT-ODOERRY— VR VIELZ EDBRENT,

H3 =

SCH ZHMOHFHMIZ L 5 Mrp2 24t L7z DDI #HilC I L7z, Eofitihike LT,
REEFR) 2N D ATARAIC LB 2 R C& 5 QTLI 2 AWz, T LA E L GRIR L
estradiol 13, ZALHF X Mrp2 Z[HE L7220y, RN LV AR L2707 a Ui s mn
Mrp2 BHEZRT Z NI AVERI VA LN E 572, v b SCH ZHWEGH,
estradiol ZHRFET 5 = LIC K VMAPNTO 7L 7 v VRS ERD AR 2 LT Mrp2 L
KHAEETdH » 7=, [AIERIZ, SCH Z 5 Z & T bilirubin O %I L 7= Mrp2 FRLE %k
352 LN TE I, AR, SCH & V2 QTLHEIC K v | EEHAHWORE - &
R D L i RHMIC L DMHEZMEICFHMEFTRE CH D Z & FRMREMIC LD

kT v AR—H —HE % B &3 false negative UV A 7 & [AlET & 5 alfEMES R STz,
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B4

¥ 3 EOHRA LZEMAEREDS b7 v AR—F —[LEICHONT, b MFIE~DIS
MOFTREMEZMGE LTz, 2 2 Tl BMEPry R EEMED & BSEP PE 275 & L, £
TEEWE LT CAN O AT NV T 0 R5 w5 7 Th 5 CIL iR L7z, BSEP HHIEA~
I NV ERWTEEEIBRICE Y . CIL B &353R0 BSEP [E 2R3 b 00, MK RAHIZ
FOHENPKEL BT T L BN E R o7-, Bk SCH TIXCIL IZ X278\ BSEP fH
FiImHE ST, MENTORBIC L DELHRBERNBEZDORRTH D Z LRSS NT,
FRVHENRD HIER S 7 VERE KT 2 L B b SCHIC TR LR RIZ, EHE
IRRTFEE ORAEBE RN E VD CIL DEFRATRZ LY BRSSO TH o7z, Lk

V. & b SCHIZHEMRH A sk L7z BSEP BLEFHAM R & 72 0 15 5 ArREME R STz,

EIMER LA OENEIREIZRED D T v AR —& —FEliiE, [EWNTI% 2001 5170
A S A FETKIE FDA T 2006 FFATO KT 7 MU A X ZAZTARICER ST
WH3 I DEICREfR G & LT o T DITIEE ISR T HHRIE R T o R R— &
— L LTDOPgp DA THoT=, TD%, FEEFD AL 73— 5 72 % International Transporter
Consortium (ITC) 23L& 72V | EHEMBFHFED T 2 AR —2 —aHliZ A3 % White paper
A% 2010 4EICHIR & 4L 19 P-gp LIS D | T o AR — X —FRROLEMERIRIE S, 20
FCIEEICEYOMPREICEEZ KITT Z RO TND b7 v AR—F — gkt
L UTHIELZD, IBICE TRV AL N T U AR—Z —DHTH Y | HERPHE
FZ U AR—=Z =T L TEEAShTWehole GHEERI N7 v AR —% — L OfiL
EfFFTP-gp. BCRP DAEKHY), LML, < OWFRIZL Y MRP2, BSEP O EEMEN
RSN TE 2 Enn, 2012 212 FDA 225 F84T S 4172 Drug Interactions (2R3 2% K 7

A Z A, 72 EMEA DO IRFEIZFITSNZR AT A Z 2 A28V T, BSEP H 5T
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MRPs ORI O LB SN TER B RENE T, 2oL RBIa»G, ZhbD R T
YAR=Z—mfr LTAR AR O EEMEI A% S DICEE > T 2N TREND,
JEEMPEE & T > AR —Z — O F TP REDO ERZGISH T LEZAONDD, &
M3 DB EED R EORNEIZRE TH 572D, £ 6 OERIKRIZIIT 2 EET — 2 23
ZEAERVDORBURTH 2D, ZOBLAND SCH Z v iz QTLIEIX, M AE/EHZE DM
S BTH M OREACIKIRE DS, AN OREMAEETIIREIICLD BT o AR—H
—HERTRARETH D Z LD, MO THAMRIRTHD LEXBND, FTHE,
Positron Emission Tomography (PET) <° Single Photon Emission Computed Tomography (SPECT)
IREDA A= v THAMIZ L0 AR PR E &2 IFREANCERT 5 Z LR AMRRIC e > T
7%, 4% 0 PET, SPECT #ffi % J M L ZBRR IR N ERE L, Hhilk b 7 o AR — & —
LARRE TP REIRE O, S HITITEMEIEHL L OBMRIEN S HITHIEIC 2D Z &Ik - T,
PR S T o AR — 2 — DR EOALES TS HICEEICR> T EEALND, £
D OEA & M5 3o T SCH 2B DERK TR O %2 41k 2R FRNTHREET 5 Z L2 X D |
SCH OIFIEARBATEREDFAL Y —/L & LCOFHAMRET ETEmED 2 LRI D,
SCH 13 1999 4E{Z Brouwer & 7354 D IRV JRIREAZ A L CUABE 29 BI7E & 7 M — o
in vitro JEJFPEIEIAR & L TR S TR D . Z< D7V —T 03 KEHIR 28 « 15 L
TE 7o, BEEAEEIZBONTHERREMLEDDO T 7 74V 7 v MIBT L8k
A FEMFMEEEHO TR EIOSHSTEBY . & MBI 2480 « ZatEoEikic
AFHIR DK E S EIRL T&E 7221, 2o X9 AREREMND, 2013 I ITC M HEITSH
7= White paper CIZAFIABITEIREDFEAR Y —/L & L CSCHIZBAL COE LN I TN D
%), & BITHTHE, SCH % W 7= 3R » A #h{kic X % high-throughput screening ~@ 1z v #i
HbleSn TR YO ERBFEHEA~OFAIIAH S HIER > TN EEZHRD,
—Ji. & MFlz WD RITIZ OO RE REENRT 65, — D> RITHID Lot

(RF—) METH D, b FEFEFRICITE ZICRE 72 Lot HESRBH LR Y, 2o
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FHRTHORERBEE L TEINLTWS, ZoEZZRT 5 FEO—>2& LT
HepaRGeffifil e & DMK ORI 2328 b d, & TSR TH 2 HepaRGeifl
ke MFRREE O REZ R L. FFRE A7 MERE 2 HEFF - BBIL T 5 M, £7- HepaRGe
AR BRRS B BT 35U CRTE & 72 2 i Lot fHIZEDV NS < HITIAFERE S ThHh D 2
Eb, b MFflROREY — v E L THER SN TWD, EERIZ HepaRGeffifidix e hHHE
i & [m L~ o mAE S 5 VIZREM O h T o AR -4 —FH AR L, £/ CYPHEEA]
W& LERBEREICOISH ST D B S OIGIFE, ATEREMEMINTH 5 induced
pluripotent stem cells (iPS #Hfa) AN S4v, AIEEA~OIGH O ATREMEDN LA > T D,
Mizuguchi &7 /L—713E K iPS MO ~O/MEFFEIC RS Lz Y9, v MiFi
& DBERED LB A% O TH 23, iPS M Clx b MTFHIIE & [FFRE O CYP3AL DRH
ISR Z OFEREL AT 57 & EYBBIIFE~DOICH O AN RS TV M, 5%,
b MR LY =& LT =B % & Lot DFH & Z D% E kD FEEL)S )
FFsivd, ZOHOBEITIRHEERED D WL N7 v AR —F —JEEOHEFRF N2 T b5,
b hSCHIZH T HREEREH DV T b T v AR —F IR BIT 5D 5y FFEICOWTE
HEPHPICET LT 2eBmonTkY P b Mo 2T TEE D TR E
ETORKE 2D, ZHD ORI TIEREHKTT 22 b P F8Ry TR
EIEPEFEBLOIRRE THERF SN D353 50 (BRHfik, MIIANEEE, 272 &) OMESLIZS
B M ~NETFEL LTHET N D, T, RS T o AR — 2 — O & &3
WSRO KFENRE b SCH & b MTIRICK 1T 2 REBEO IS Sz, FHEx
JIEE L7z in vitro - in vivo O 7V w2 0 ZI IR I R OB BLE DI T 2 MET 5 FB & 72
DHELAEEMENDH Y, RS N T VAR —F —ORBLEZMERENICEST 5 2 &3,
E bk SCH 725 invivo O FHIREE R LICHBKT 2 b DL EZbND,

LA b. ABFZETIL SCH Z =R DT ALREATEIRED A I = X LfiEB & | FRM G 2 Ik

L7z b T AR—=2 —HEOFMIS S Uiz, AFZERCRIE, ERMATZERR T2 381 % SCH
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DELRDIEHO AL RT O THY | AFHEROMAITANME - ZetticEnizE

mDARICHMTE 2bDEEX BN,

i
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HOE HBRIIL

I. A3
N-[6-[2-[(5-Bromo-2-pyrimidinyl)oxy]ethoxy]-5-(4-methylphenyl)-4-pyrimidinyl]-4-(2-hydroxy-
1,1-dimethylethyl) benzenesulfonamide sodium salt (TA-0201) ¥ X Y% O VR v ERK
(TA-0201CA) (T Z#EHREE (FR) 2 TAK SN b D&M L=, [PH]Taurocholic acid
/% American Radiolabeled Chemicals ( St.Louis. MO) X v H A L 7=, [*H]Estradiol
17B-D-glucuronide 35 J: ON[*H]Digoxin I3 PerkinElmer Life and Analytical Sciences (Boston, MA)
L YA L7=, Dulbecco's modified Eagle's medium (DMEM). William's medium E (WEM) .
standard Hanks' balanced salt solution (HBSS) , Ca?*/Mg?*free Hanks' balanced salt solution. insulin,
transferrin, collagenase type I, trypsin inhibitor, glycyrrhizic acid, estradiol 173-D-glucuronide,
ketoprofen, percoll, 35 J OF verapamil (& Sigma-Aldrich (St.Louis, MO) & Y fi§ A L 7z, InVitroGro
CP media 33 & U Torpedo antibiotic mix /& Celsis In Vitro Technologies (Baltimore, MD) X ¥
H# A\ L7z, CM4000 /X Life Technologies (New York, NY) KL YA L7-, Fetal bovine serum
IZ Nichirei Bioscience (Tokyo, Japan). ¥ J U Euroclone (Pero, ltaly) LY A L7z, 5-(and
6)-carboxy-2',7'-dichlorofluorescein . 5-(and 6)-carboxy-2',7'-dichlorofluorescein diacetate .
diisopropyl fluorophosphates. sodium selenite, dexamethasone, 3 J. X glibenclamide |3 Wako Pure
Chemical Industries (Osaka, Japan) X ¥ #§ A L7, Fumitremorgin C 3 X8 MK-571 (&
Calbiochem (San Diego, CA) X Wl A L7=, Ethylene glycol tetraacetic acid (EGTA). phenol
red, I X U tetraethylammonium (& Nacalai Tesque (Kyoto, Japan) X V[ A L7-, Pitavastatin
I% Toronto Research Chemicals (North York, Canada, ON) & ¥ i A L 7z, Penicillin-streptomycin,
phosphate-buffered saline, 35 X X trypan blue i Life Technologies (New York, NY) X VA
L7z, Matrigel % BD Biosciences (SanJose, CA) X Y i A L7z, Candesartan cilexetil i3 LKT

Laboratories (St. Paul, MN) £ Dl A L7-, Candesartan {% Kemprotec (Middlesbrough, UK)
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X 0§ AN L7, Human BSEP/Rat Bsep/Rat Mrp2 expressing membrane vesicles 3 X OV
BSEP/MRP?2 assay reagent kit /& GenoMembrane (Yokohama, Japan) & ¥ i A L 7=, BCA protein
assay kit /% Pierce Chemical (Rockford, IL) J YA L7z, Human cryopreserved hepatocytes
(Lot. HC2-8, 582) F J UX Hepatocytes isolation kit (% XenoTech (Lenexa, KS) L W EA L7-,
T OMORIETRF LD 2 WIE DT 7 L — RO b D& Wiz,
¥, ATOE MAMAE FW T in vitro SBRIZHL =280 b MRt R ZE SO

KR EGT=,

o. EREW

55 2 522 T H - Sprague-Dawley R #EMEZ » ~ (SDR) I H AF ¢ —/L A U 23— (Yokohama,
Japan) X WHEAL7-, F7- Eisai Hyperbilirubinemic Rat (EHBR) (ZH AT AT /)L v —

(Hamamatsu, Japan) X 0 &AL 7=,

B3I TH = Wister %2 & 5 W MESDR, 35 L VEHBR I =1 7 7~ — & X (Tokyo, Japan)
LVEEALT,

HEA L7-8Wi3 1ML EBIEEE Lok, ERRIC Lz, ek, X To@mFERIT

M) = 2 RUARENY) SEBR fm B =158 & 2 WIT@IRRF B EBRIGEHI e > 72,
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M. %> FA o FEEET v MR EZ AW O BH Pk - 7V AR—Z —DHE (58
2 %)

1. T v MZBIT S TA-0201CA D lin i EE I X OMEH-HEi A

SDR & %\ EHBR % ¥ F /Lo —F U FREE N MR E L, BIE L=, AU =
FLrBEo=a—1 (NfE ;028 mm, /% : 061 mm, EHREEF, HR) ZRIBEIC
A LTz, T%REEAKFET R U o7 LKA T 1 mg/mL (275 L 7= TA-0201CA %, EFIR)>
5 1ml/kg DEETAEHG L, 2, 5. 10, 30, 60, 120 ¥ L 8 180 4314 (ZSHERAR> & ik
%. ¥£7- 10, 20, 30, 60, 90, 120 F LN 180 S &ICH =2 — L BIAF 2R L=, M
T 2 Doy B U S 4y 2 45 7, s K OMATHIC T & R = R UL/ A & /) —)L (70/30, viv)

Mz TR /87 L7- EiE% LC-MSIMS 738t Yo7 v & Lz,

2. T v MTBIT B TA-0201CA DFFBITRT

I —1 I8 & [FRRI BFRRE T T SDR (2 TA-0201CA % 1mglkg D% 58 TERN#EE G LT-,
180 70 & \CSHER AR D MR 2 BRE L | 33 D0 BN K - CTlSEm 5y 21572, F 72 1Pl ki o
AR TR L, — 2RI Lz, ATIEEI A 4 58 (viw) OEBLEKEZRINL .,
KM T THREYHF— ML, MPFEBIOHFAESHX—MNZTE = NIVMAZ ) —L

(70130, vIv) &Nz TER&Z 237 B L 7= Eif % LC-MS/IMS (2 THHT L7-,

3. MR L OFHRF & 7 fEE R

TA-0201CA 27 Z > 7B L RT T V7 IFFRETHF— MI 10 uM (2725 K o l2inL
Too BLDEERTOY T VB ERE L, AFRRIEK T L0 AR L2 b O 2 RIREY 7
e Lz (C). £z, —HEI L7 b DEZNEIL37°C I L UN4°C 12T 436,000 g T 4 I

il Doy lEse . FERE BB 2 BRI L 72 b O 2B R E Y 7 v & Lie (C). ThTh
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W72 b=RFUNVERMUTERY 37 W0BL L7z ElE % LC-MSIMS |2 Totr L7z, i

NN

KO &7 » -7 2B Dl R () 3 ToXic kv HEH L,

f=Ci/C; (Ct : LB DY TSI EE | Cy 3@ Doy lERT O 7L e )

4. J v MM O - EE

SDR & %\ % EHBR %< b \L B2 — LRI B TRV ICORE L, BRIE L 7=, PIARIC
1= a— L& L7-% Tl % Ca?/Mg* -free HBSS (0.5 mM EGTA. 6 mg/L phenol red & 4)
T 10 4y FEHERT L. 51 &t & standard HBSS (0.35 mg/mL collagenase type I .0.56 mg/mL CaCl,.
0.05 mg/mL trypsin inhibitor %) 12T 10 s L=, HEAL S 7z /IFflla % supplemented
DMEM (5% FBS. 6.25 ug/mL insulin, 6.25 pg/mL transferrin, 6.25 ng/mL selenium, 100 U/mL
penicillin, 100 pg/mL streptomycin, 1 uM dexamethazone &4) (Z[EIX L7z, 150 um A v 3/ =
(BT A s L, O T 2 — 7~ LTGRO EE (50 g. 1 min) L7z, LiE%
T DMEM & 002 CHEE OB (50 g. 1 min) L, ZO#EAZSBIC 2RV IR LT,
HiffE U 7= iTHIf Z DMEM TA8K L. trypan blue Z¥00 L T4 A 24 L 7=, Viability
23 80%LA b D FF i 2 46 FE L 720 o fIREEAS 4 x 10° cells/mL 72 % X 5 12 DMEM Z AN L,
2 x 10° cellsiwell DIEE T2 T —4 v a— hEHLD 24-well 7L— bk (AGC T2 /) 7T A,
wili]) (RERE L7, 37°C @D COp A 3 2 N—2 —NT 2 I, MifaZ g S 7ok, B
ZW5IkRE L, 0.05 mg/mL @ matrigel #%A 3% WEM (6.25 pg/mL insulin, 6.25 ug/mL
transferrin, 6.25 ng/mL selenium, 100 U/mL penicillin, 100 ug/mL streptomycin, 0.1 puM
dexamethazone &) TEIHIAZWAZ 1T -7, B H L0 [FIEGHIC T B BT HIAZHL 21T e

5 HBIZHEBRICH LT,

5. v b SCH ZHW=EY DY AL FEER

Ee 2 W 51 25 L 7= Mila % standard HBSS & %\ M4 Ca®*/Mg®*-free HBSS (0.5 mM EGTA &
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) T LRV LTz, £0%, £HZ10 HBSS Z AL T, 10 /> IFMaz 7 L
A v FaN— g LT, HBSS #W5IkRE Lictk, FHE 25T standard HBSS Z#/N L T
BV A OS2 PR UTe, FTE DRI ER G 25 FRZE L, ok o standard HBSS (2 THfflfig
Z 4 A LTz,

SRR I & I T35 A, 0.1%0 Triton-X ZIRANL, 20 A v Fa—rva§5
T & Tl AR Lo, MBI O — a2 A TR L, Bk TFr—ra Y
>4 — (LSC, Tri-Carb 3100TR, PerkinElmer Life and Analytical Sciences, Boston, MA) |Z
THRREEAME L=, ¥ /37 E&iX BCA protein assay kit %\ TiT o 7=,

IR E 2 WA, T2 =N U AR 7 —) (70130, viv) ZERAL, 10 ZfA
Y¥aN—ra 5L THilaAREE L., MlBREO A2 —T7ICB L, R
YORTEB LT 4 VS =B EAT o7, ARE TR L — S —THE L, 28 O4H]

BEVEZ RN L7728 D% LC-MS/IMS 12 THHr L7z,

6. T v b Bsep LT Mrp2 REPE~ 7 L% FV 7= TA-0201CA DER Y IAHFHEEER
Bsep & 5\ i Mrp2 ZEIE~ > 7 VIR (5 mg/mL) % SOt A buffer © 2 5@ R L7~
7 VRRHE 20 L %2 37°C TE M7 LA v Fa_— 5 L7, 10 uM @ TA-0201CA %
&I ATP (AMP) GA7 vt A I v 2% 30 pL 23 7 VGBI RN L THLY A3
BraBRtA L, 37°C &M FC 5 MMMIGS e, ZOBEORT 7 V&2 87 REET 50
ug/reaction & L7z, FT@EDFREM#%., MUGEIEA buffer ZUshn L CRUG 218 1R Lz, SOGEIE
W&~ 1 V4% — (HAWP02500, Millipore, Bradford, MA) EIZREIRX L, SHGEEEEC X 0 YE%
EiTote, 7 4 H — RIZHRAFT D TA-0201CA ZREUK TRt L, 72 k= KU LA V7
w8 —WREHR (213, viv) ZFEHRIM LTz, w0 0HE L7z B % LC-MSIMS 23 I

Tk LT,
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(1) Bsep f buffer MRk

i buffer

HEPES-Tris : 10 mM
KNO3 : 100 mM
Mg(NOs), :10mM
Sucrose : 50 mM

ATP (AMP) 87 v A I v 7 R

Mg ATP (Mg AMP) : 10 mM

S E 18 buffer

HEPES-Tris 10 mM
KNO; : 100 mM
Sucrose : 50 mM

(2) Mrp2 I buffer OHHLAL

BSOS A buffer

MOPS-Tris : 50 mM
KCI 70 mM
MgCl, 7.5 mM

ATP (AMP) BT v kA I v 7 A

Mg ATP (Mg AMP) : 10 mM

Glutathione :5mM
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S5 1E  buffer

MOPS-Tris : 40 mM

KCI :70mM

7. v b Bsep B I Mrp2 BEBEA~T 7 L% B2 TA-0201CA DBV AL EER

Bsep 35 LU Mrp2 BRI Z JUE & L T &2 [P H]taurocholic acid 35 J UY[*H]estradiol
17B-D-glucuronide % FV 7=, Bsep & 2\ i Mrp2 Z8HLFEA~ L 7 VEHR (5 mgimL) % i
buffer T2 f5A N L7z 7 WIREHZ 20 uL %2 37°C Tl 7 LA v FaX—Ta v LT,
FEBIOWEAZET ATP (AMP) G887 vt A 2 v 7 A% 30 uL &3 7 VIR IZ
AN L CTHLY AR FZBRZ PG L, 37°C 4:0h F T 5 4 & 7=, [PH]taurocholic acid 35 X
U'[*H]estradiol 17p-D-glucuronide DFEEEIZZNFH 40, 100 nM & L, N7 Lz o8
2 PRPEIX 50 pglreaction & L7z, FTEDRFEE ., SO 1] buffer 21 L CThOG Z 451k L
7o BUSME IR A 7 4 V% — (HAWP02500, Millipore) _EIC[EII L, dRsgiEE:Ic X v v
AT ol T 4N F —ZBUL L THAA T AR, 7 4 )V F — RIS D U RER % LSC
(ZCHIE LTz, ATP {FE FOBLY AR & AMP {71E F OB IAZBED NS | ATP (K7
7o B A A L L 72, ICs fIEL1E Prism software package (version 5; GraphPad Software Inc.)
% TR ER oA s B B LT,

723, 4 buffer IXII-6 & FIERD & D& AW,
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8. LC-MS/MS % Fv 7z TA-0201CA 1 X W pitavastatin D EE AT

TA-0201CA I3 X U\ pitavastatin (LA T O S4FIC THIE L7z,

HPCL 44
HPLC system : Acquity™ UPLC system (Waters, Milford, MA)
Mobile phase : A ; 10 mM Ammonium acetate, B ; Acetonitrile,
A/B ; 95/5—10/90 (3 47)
Flow rate : 0.4 mL/min
Column : Acquity™ UPLC BEH Cyg column (2.1 mm x 50 mm, 1.7 um, Waters)
Column temperature : 40°C

Injection volume : 3 uL

MS St
MS system : Waters Quattro Premier™ XE tandem quadrupole mass spectrometer (Waters)
lon mode : ESI positive
Capillary voltage : 1.0 kV
Source temperature : 120°C
Desolvation gas temperature : 400°C
Gas flow rate : 1000 L/h (nitrogen)
Cone gas flow rate : 50 L/h
Monitoring ion transition : 630.09 > 203.00 (TA-0201CA) . 422.13 > 290.10 (pitavastatin)
Collision energy : 27 (TA-0201CA). 30 (pitavastatin)

Data acquisition : MassLynx™ Vfer. 4.1 software with a QuanLynx™ program (Waters)
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9. T —HIRHT

(1) Invivo &4 G gt

IEMPHEEFRA) N T A —Z ZIMULTI 2 ¥ a—X—7Fa /5 A& FNWT, 7 AIEKE

FOFRATIC & 0 sRepTe B0, AT O RABINIIHE RAROWRIHEEEL (V) KV Rz,
Ay T AE PR BEHERS D IH I AH O Foat SBELHR AN K 0 sSRed 7o, G- BER R & C oo B e
JE—FEE THEfE (AUC) I3 MBI R TIE BB TEI L, BRI S 513z
EROWTERKETHMTLZ, 2827 V7 7% (Cly) | Dose/AUC, ¥ ifi H i 5 R

(MRT) £ AUMC (—¥RE—* > Ml k) /AUC, TEHIRIEDO 531 AFE (Vass) 13 Cliot
X MRT X 0 B L7, In vivo IEHH 7 U 7 F 2 & (CLupite) 13 CLyite = Xbite,0-180min/ AUCo.180min
WZE DB LT, 72751, Xbikeo-180min 3 & OY AUCq.180min 1TZ HLE 3 5-1% 180 43 £ TOEH-
o~ BREPERE, 33X ONAUC Z7~3, Invivo JRVFEEIER 2 U 75 A (Clyiein) 1ZEL

TOXRIVEH L,

Qn x CLpije

CLy\int =
bilejint Qh _ CLbi|e

1
X —_—
fp
L. QuidT v M BIFMFTERE (67 mUminkg) ™. f, 12 iEd & o7 G

oY, Fo. MM IEYIREIT 1 SIRE LT,

(2) I vitro S R T
B0 SABEAG 2 VT T2 A (Clypaein) 3 & CRT O EIHHEEE A 2 U 7 5 > %
(Clpieim) 1ERATHES THH LTz, #EICBNTT v MNFERE ¥ L7 SRITZhZR

119) 120
o

40 g/kg of body weight, 200 mg protein/g of liver weight & L 7=
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oL Auptake(Ca?* / Mg presence, o)
UPtEkeIt ™ incubationtime x concentrabn(medium)

7272 L. Auptake L 0B L2 53281 5D AL EDZELZ 7R L, concentration (medium)

130 21T DM IR 20”7,

uptake (Ca?*/Mg?* presence)— uptake(Ca?*/Mg*" absence)
incubationtime x concentrabn(medium)

CLbiIe,int =

7272 L. uptake (+Ca*"/Mg*") 35 L Ut uptake (—Ca?" /Mg?)iZ# 2 Ca¥'IMg®> FHEF B LW
FHEETIZBIT DT v § SCH ~OE Y AR EEZ R L, F£72 Clpiein (% 10 7312 TEHE L7,
Biliary excretion index (BEI) I3 B-CLEAR technology (Qualyst, Inc., Raleigh, NC) ¥ iz » T

TROXUNE- THEI L=, £72 BEI X 15 45312 TR L 7=,

uptake (Ca®"/Mg?" presence)— uptake(Ca?*/Mg*" absence)
uptake (Ca?"/Mg?* presence)

BEI =

(3) 7 VP SEER O B G AT

ATP f#7E F O iAAfE & AMP f27E F OB IABEED DS | ATP ARAFII7R Y JA e
ZRH U7z, WEOERY IADIEEICKT A ES OB TIX, *HBEE (control) DELY A
FIEMEZE 100% & LT, AExHE M Con L7z, 1Cs I3 Prism software package (version 5; GraphPad
Software Inc.) Z AW TLATFORL W HH LT,

% of control = ICsy / (ICse+ [1]) x 100

728, ICs 1% 50% PHERRE. IVEBHLEARE 25K,
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10. AREMRE
A EZOMEIL -REICTITo72, p<005 DL XIZ2 507 —4# &y FOMIC

BEH LW LT,
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IV. 7y bRl Z AW=EMREE T v AR— —203Eb 2 EKYEMEEROFM (F
3E)

1. v b Mrp2 BEHBE~T 7 V% FVWi- CDF OB Y AL EER

Mrp2 ®#ARIE 72 HYE L L C 5(and 6)-carboxy-2’,7’-dichlorofluorescein (CDF) % 7=,
Mrp2 FEELE~ 2 7 VR (5 mgimL) % )i A buffer T 2 f5#7R L 7=~ 7 VERIEIHE 20 pl
#31°CTENMT LA v Fax—ra i, HERIOWERZET ATP (AMP) &4
T A I v A% 30 ub BT 7 VIREIRIZ N L THY IAAFEER A BAA L, 37 °C &fF
T Ch5 MG S 72, COF OFEEIREEIL5 uM & L R 7 v & X7 JRFE 1L 50 pglreaction
& LT, FTE ORI, OGS L buffer Z 3N L CRUGZAF 1L Lo, ROME LR E 7 1 L
42— (HAWP02500, Millipore) _EiZENR L, dGiEiEiEIic L v e sit-72, 7402 —E
[ZEY L7z CDF 27 L — MIB L 87 L— b U — & —{Z THEOLIMEE (ex; 490+10 nm, em;
535+25nm) % H|E L7z (ARVO™ X3, PerkinElmer, Waltham, MA), ATP 7#1E F D HL Y iAFx &
& AMP fFE F O Y IAZEDFEN 6 | ATPARFHIR Y IAZ B 25 H L7z, ICs fEIL Prism
software package (version 5; GraphPad Software Inc.) % F\ 7= FEREIEIG 0 HT 2 B B H L7z,

728, 4 buffer IXIM-6 & FEED D% -,

2. TAyvapai—Fra—rt

PH3 DOTERYATIE 0.01M DHlg & FERUKIC L v FASL L 7=, Cellmatrix 1-C &R CBri¥ <
Fu) LHERER (pH3) % 1: 10 OFIEG TRE ST BICIERIEE ATV, 27 —7 V%
REFHM U=, 27—~ k% 35-mm dish (2 1 mL, 1 well {Z 250 pL inz., 15 %5/ L
Teth, TAE L —H —TCHIRERE LTz, 7V —0_XUFHNTLRHEERES ST 6 HBSS

T2[E wash L, =25 —4 > =2— k dish Z1/ER% L7-.
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3. 7y MTHIROKEER KUY FA v TR

7y bV F =T VR THIBMZICRE L, BAE L7z, MIRICT == L — =
v L= . BFlE4 Ca® IMg®*-free HBSS (0.5 mM EGTA. 6 mg/L phenol red &47) T 10
SyRETE L. Bl &ft& HBSS (0.35 mg/mL collagenase type I . 0.56 mg/mL CaCl,, 0.05 mg/mL
trypsin inhibitor &) {2 T 10 /3#t L 7=, {H/b S 7= Tl % supplemented DMEM (5% FBS,
6.25 pg/mL insulin, 6.25 ug/mL transferrin, 6.25 ng/mL selenium, 100 U/mL penicillin, 100 ug/mL
streptomycin, 1 uM dexamethazone % 47) (Z[ENY L7z, B —F— k2 150 um A » ¥ =2 |Z Ciff
BIERTAHIRE 20800 U 7=, T8 L7l 2 0 F = — 7~ L. 1 4[# 800 rpm Tiz.L»
B LT, EEZWSI L 15 mL (2725 X 9 HBSS %z 72, 13.5 mL @ percoll ¥ . 1.5 mL
? 10 x PBS Z % CTHTARL A4 8 <, 3 43f#] 1000 rpm Tl L7z, EIEZWS5I L, HBSS
VI AMAE A 5698 <, 3 438 1000 rpm Tzl L7z, EiE 25| L 72#12 37°C @ supplemented
DMEM %z 7=, FIFEfREIR O — 2 BB L | trypan blue 2 ¥ L CAEMIRRE 2 515 L7,
Viability 7% 80%LL EOIFflila 2 4kfE L 7=, FH=2F7—4~ > a— kL7 3.5 mm dish 7213
24-well 7 L— MZENZH 8 x 10° cellsiwell, 2 x 10° cellsiwell THERE L. & 2 BER 4.
supplemented WEM (6.25 pug/mL insulin, 6.25 pug/mL transferrin, 6.25 ng/mL selenium, 100 U/mL
penicillin, 100 pg/mL streptomycin, 0.1 uM dexamethazone &#4) (ZE;HIAZH#A 21T > 7=, F&FE
24 FFE#£1Z 0.25 mg/mL @ matrigel &4 supplemented WEM (ZH5H1AZH#A L, B H LD

supplemented WEM |2 T/ H B HIACHA L, K538 5 H HIZFERIZHL L 72,

4. T v MFHIRRE VR — bRV TZ CDFDA AR5y f#RE & 78R

FROGETHEE L2 BICHE L TH DT v MTFHIZ#E L, 2 x 10° cellsimL (272 % X
YRR EMZ T2y REVFA VP —%H\, 5000rpm T20 A he—2KETVFA XL, &£
% L72RE Y R— bk 200 uL %2 F = — 71255 L7z, Inactivated (Background) £:ff& LC,

E— 7By A 0FaX—%—"T099°C, 5min BV L, FEORNELEITo72, FE
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V% — MZ E,, E17G. bilirubin %7213 1% DMSO &4 20 pM CDFDA % 200 pL finz., ik
L7-%%. 37°C1HEIEME T 5 /RIS S8 7=, Bilirubin D, 30 454 > F 2_X— 3 475
72#%\Z CDFDA ZMA % &\ ) RS AT - 7o, FrERFRI OIS, Ik 1% Triton-X Z /i1 2
TS EEIE Sk, o7 v @057 E (15000 rpm, 10 min, 4°C) L., k3% 150 pL %
W7 L— kU —%— (ARVO X3, PerkinElmer) THIE L7, BRI EIT.

ZNFH 490 + 10 nm, 535+ 25 nm & AW THIE L7,

5. 7 b SCHIZH1F 5 Quantitative time-lapse imaging analysis (QTLI) ¥k& E, 7L m
— F2E

Hi4% 5 H1%D 7 » b SCH 7> & 1511 % R 2% L C standard HBSS % #s/il L . BZ-9000 Y- BHf
#i (BZ-9000, KEYENCE, Kfx) F ¥ 73— (37 °C, 5%CO,) Z# & L T 10 7
A Fa—arafiol, B (v br—L) HHVIEAHEMRERZ T » b SCHIZ
ZLa— KL ArERBIRZICERIEIREDN 10 uM & 72 % X 5 12 CDFDA % 511 (125 mM NaCl,
4.8 mM KCI, 5.6 mM D-glucose, 1.2 mM CaCl,, 1.2 mM KH,POy4, 1.2 mM MgSO,. 25 mM HEPES,
pH7.4) (¥ L7-, CDFDA #shité. 454y Time-lapse imaging 217\, s CBEMSEIC TR
PRIZEERE Lot 2 E LT,

HOCBAMBE R OfEHT 1T BZ-LfgHT 7 77 - —3 a2 o (KEYENCE) DRERANE % i
Wz, BREEEG . HEREASHBRICEIEE T E 2 150 um x 150 pm O K & X OfEE (Analyzed
region, LLF AR) % 6 f&TflH L, Z A2 ORI O 8 {5 D JHAE e 43 % B0k (Region
of interest, LA ROI) & LCER L7, MRD W5y o E 58 % background & L T4%

ROI OHEDEIREE N SHE LB &, FOEBELY AR H7- 0 OEaE (s kL) LT, 6

5

& AT AR DN dEoREE & 45 IR iRsZF £ TICRBAT L7CHObBE L L TER LT,
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2t
b

BN
FEOLIFH (fZFE7) : 50 ms
FTOLREE (#0k) - 22.2ms
7 42— GFP (bl : 470 £40 nm, WU : 535 + 50 nm)
XL ADOREER L 20 fF

Bit : 12 bit

6. BRERR - BEIKTLE BTG AREDER

BREZ IR 30, 180 min (Z-OV Tl 20 UM @ E, 25 A 72151 (125 mM NaCl, 4.8 mM KCI,
5.6 mM D-glucose, 1.2 mM CaCl,, 1.2 mM KH,PO,. 1.2 mM MgSO,. 25 mM HEPES, pH7.4)
THAMNIEEE L-%. 20 UM @ E, & A7 Ca**/IMg**-free HBSS T 37°C, 10 4RA o % 2
— g v BT, BB 2~50 pM ICOW T, RIEED E, # & A7 Ca¥' /Mg -free
HBSS T 37°C, 10 BfflA v FaX—2a v &(Tolc, A FaX— 3 %D HBSS %[
WL, M % 2 [EI3EE L CThD 70% =% 7 — L& Il Z ., w05y EfE (15000 rpm, 10 min, 4°C)

WX VERZ )7 L, EiE% HPLC IZTHIE LTz,

7. ELlTGDO HPLCIZ LD EE

HPCL Z#TIZ LA F DM TiT - 7=,

HPLC systems : Waters Alliance2690 (Waters)

Mobile phase : Methanol/50 mM NH4H,PO,, pH3 (70 : 30, V/v)
Flow rate : 0.7 mL/min

Column : ODS-80Ts 4.6 x 150 (TOSOH)

Column temperature : 40°C
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Injection volume : 20 pL
Detector : Waters 2475

Detector fluorescence : ex.280 nm. em.310 nm

8. MM FEEE P AR

7+ I SCH #% cisplatin % 721X vinblastine % & ¥ WEM T 24 R[] 5588 L 7% IS /fe 2 eig
L. HLWWEM [ZAZHA L TE BT 24 RS L7z, UL EOMEITT T 20 uM @ E, /%
1E8 D WITIFAIE T CIT o 7o, FTERFHEI#, BrHirP 2 L7z LDH (lactate dehydrogenase)
DIEME% LDH-cytotoxic Test (Fneiliz) (2 X - THIE L7=, 1% Triton X CHLEE L 7= iR %

FHAEPESE 100% OFEfE & L CTHW T,

80



9. F—XfEMT

(1) 77 v PR A O fa ) AT

E, D7 V7 v A ERRIZ K 5 4 Kinetics parameters (& Kaleidagraph (ver. 3.5; Synergy
Software Reading, PA) Z W T, LTFoOR LV EH L7,

V=(Vpmax X S") / (Km'+ S")
2B\ Vinax TRARSOSHE, S 1TEE (Ex) W, Kl Vi D 12 2R EERRE, VI

Hill £3%% 229,

(2) N7 VIHLE TR O AR A AT

ATP fFE F OV iAZ B & AMP 774E F OV IAHBED NG ATP IKIFRI 2R 1A 7 B
AR U7, WEOBRY IABIEVEI KT 2 BES R OMRESTIZ, IREE (control) DHELY A
FIEMEE 100% & L C AExHE M T LTz, ICs I Prism software package (version 5; GraphPad
Software Inc.) AW TLAFOR K W RH L7,

% of control = ICs, "/ (ICs0"+ [1] 7) x 100

728, 1Cso1d 50% PHEMREE. [NXFEEANRE., v i Hill (fEx £,

10. FEERE

WEHFHIA EZEOBEIL Students D t-HEIZTITo72, p<005D L XIC2O5DF—F &

v FOMICHEZED Y LHET LT,
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V. b MNEFMRREZRAWZEBRE L T o AR—F -3 53— NREWEHMEAEE
ROFH (5 4 %)

1. & MEREATMIROBAEL B & SCH DFRH

B AT AN A 37 °C OB T CRElEE L. 14 mL @ Hepatocytes isolation kit A i A3 A - 7= F =
— 7V LT, 909 T5m B L7z, RIEZWSIFRE L, FRiEIC 14 mL @ Hepatocytes
isolation kit B ik Z¥RIN L7=, #fn% i S w7-%12, 509 C 3 oz Lol L 7=, Bz
SIBRE L. FRIELC InVitroGro CP media & 3 mL ¥ L CHEfE & /3 12 43k S 7=, M i
HRO—EITI ST N—Z RN CARRBI S FHEL . B A 0.7 x 10° cellsimL 72559
\Z InVitroGro CP media % #3/1 L 7=, 0.175 x 10° cells/well D% T 48-well D=1 5 — 4 > =1 —
k7L — K (BioCoate, BD Biosciences, SanJose, CA) |Z#FfE L7=, #ffif%, 37°C T4~5
R[] COp A > 2 _X—Z — N Tl 2 B35 S 7-1%. 0.25 mg/mL & 725 X 5 12 Matrigel 2
J£ 2 L 72 CMA4000 & WEM (ZEH#: L7, K53 2 H B> CM4000 &4 WEM (2 T

ARSI AR 24T, 4 £72135 B BIZERRICHE L7,

2. B b SCHIZEIF B CIL DT AT VANKSRERR

t h SCHIZ 30 uM @ CIL & A L7k (WEM) Z N L CTREIR 2 BAA L7z, X
JERERIIE 0, 10, 30, 60, 120, & TF 240 73 ICfRE L7z, F7z CIL R OPEERER & LT
DFP % 0.1, 1, B X100 uM A7 7254 To CIL EHFRERZ Rk F M L7z, Z D
DFAMRF UL 120 43 ICRRE LT, AR ER 2 BRE L OOk buffer (2 Cfiia 2 B4 L 72,
S O T b= R U LRSHRIK (50/50) ZHhn L CRifa 32t L7z, & v
RS . HPLC-UV (2T, B JOHIlaNEY &2 HIE Lz, 53 b/ MiaNEEy
BA M2 LR B L SRS (7.69 uL/mg protein) Y TERT 2 Z L1C kv, MMy

AR L,
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3. E b SCH % 7= [*H] taurocholic acid MEX ¥ AL EE

t h SCH % 10, 30 uM @ CIL B, & 25 E 1, 10 uM @ DFP A7 T 120 47 [HwgiE L
7=, Standard HBSS THifa% ¥E# L. 0.2 uM® [PH]taurocholic acid &4 standard ¥ 7-1%
Ca”*IMg**-free HBSS Z¥sI L THLV IAA LG 2 BllG L7z, 10 23 #1238 & W 5 [ BR2s LA
% oK standard HBSS CHES L TR A4F1E L7z, Mz 7 & =k U LIREHRK (50/50) .
F7213 1% Triton-X T 10~20 3408 U TR O3y 24l L, LSC (& TRl iu Py & 4

HE L=,

4. t b BSEP I~ 7 )L % BV - [PH]taurocholic acid M ER ¥ A BHE B

BSEP #1722 J8 & L C[*H]taurocholic acid % v 7=, BSEP B~ 7 VEE (5
mg/mL) % S0 FH buffer © 2 57588 L 72X 7 VIR HIE 20 ul % 37°C TS5 7 LA v %
2=y gL, BEBIOMEREZET ATP (AMP) 87 vtA v 7 A% 30 uL
X 7 VBRI L T IAREBRZBRAA L, 37 °C SR T T 5 RIRS S H T,
[PH]taurocholic acid D IEEEEEIZZNFEH 04 pM & L, R 7 L% 87 BT 50
ug/reaction & L7=, Fr@EDREM%., KIS IR buffer Z Ui L CRUG &1L Uiz, OB Ik
A 7 4 V5 — (HAWP02500, Millipore) EIZENR L, GSEMEGEEIC KV 21T o7z, 7
AV Z —=Z L L TAA TN, 7 4 S — BICERAFT S i aER 42 LSC IS TRIE L
2o ATP fFAE F OBV iAZ R L AMP f7(E T OB AR D ZEN B, ATPAKAFI 2B Y 1AL
wEAHH L7z, ICsfElT Prism software package (version 5; GraphPad Software Inc.) % fv 7z
IERIBIET o BRI LTz,

728, % buffer IXIM-6 & FEED S D% -,
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5. HPLC-UV % A\ /= CIL 3 X ' CAN OEESHT

HPCL-UV Z3#TI1ZLL F ORI TIT o 72,

HPLC system : HP1100 system (Agilent Technologies, Santa Clara, CA)

Mobile phase : A ; 0.1% Formic acid, B ; Acetonitrile, A/B ; 60/40—10/90 (15 47)
Flow rate : 0.25 mL/min

Column : Symmetry C18 column (2.1x 150 mm, 3.5 pm, Waters)

Column temperature : 40°C

Injection volume : 5 F 721X 10 uL

Detector : G1315B UV detector

Detector UV wave length : 254 nm
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6. T — &R

(1) BEI & H

REHPE O FEFEIZ 1 biliary excretion index (BEI; %) % M7=, BHEXZLITICR LT,

uptake(Ca**/Mg>" presence) uptake(Ca®"/Mg>" absence) 100
uptake(Ca**/Mg** presence)

BEI =

(2) 7 VBT SRR O R RO R
ATP fFE T DY iAZ & & AMP fF/E F OBV IAZBD NG | ATP IKAFHI 7R Y 1A 7
EREH LUz, EEORY ARG 2 EZ RO TrX, #HFREE (control) DHLY A
FIEMER 100% & L C ARG T L7z, ICs I Prism software package (version 5; GraphPad
Software Inc.) Z AW T TFORL W HEH LT,
% of control = ICsq / (ICso+ [I]) % 100

7235, 1Cs 13 50% BHFERE, [INFHFRIEE 2K,
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