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FEFEEAEH] (DDD) (ZFE BRI L0 B rOM ALE R & 3000 AR TS KRR
S, HEZRRBEHCIERAIR OB R EDQRIK & 725 Z Loh EHREMLFEAFREICBNTE F
IZB1F% DDl OF L ZORELZ FHTHZ LIFEETHDL, ZOHPT, KYEHEZAH
AAERITED DYWL « 5340« AREH A OPRbEFR IR W TEZ 2 DDI TH Y |, FRIKTIZZHh
D DOIMFRIC R L RITTHRMARBBER L N 7 v AR —4 —IZB3 % DDI BNEHE S
TW% (Giacominietal.,2010), D7, KEEHK )G (FDA), MMNERLT (EMA) K
OEATBE (MHLW) (X, £AZNDDLIZET D KT 7 MIA X AIIHA RTA4
/87 L (FDA, 2020a and 2020b; EMA, 2012; MHLW, 2018) . ##> 7{bA% (NME) 254
FEEREE 2D FHAEERZ3%0 %) TRt RO AEENIE L 02 FEEREZ 52 5)
ATREMEIC DWW TS 5 2 L 2HEE L T D, S HIT, 2018 EOEIK L BLHITR A E R &%
(ICH) O#fiF&5TlE, ICHMI2 £ LT DDI B4 T4 &ERT D2 ERARE SN,
DDI OFHi J ORI O BEENENR m £ > T D,

HHT =F 2 b T AR—5—0ATPIB1 O OATPIB3 &I iFfa O FETRMEARNZ 5B
LTEY, BEULEYDX D RAEFRNYES HMG-CoA RETBEHEIER THDL A X F LD
LD REIML T BRx B E ORFIRN ~DOBAITIZE S L T\ 5  (Kalliokoski and Niemi,
2009; Shitara et al.,2013a) , FFIZA X F 72 EOFEYIL, OATP Z 4 LIZATFHLY AL B DMA
W B DIERIZIT D EEEFE & 72> TR Y | BHRIZIN T OATP HESK & OHFH <> OATP
DEEBFZANCEY . b OMBEFREN EHT 2 Z & AHE ST 5 (Giacomini ef
al., 2013, Yoshida et al, 2012), #it-> T, NME ® OATP [H5#(Z L %5 DDI O FHITXEZE TH
0. KROTA KT AT A H 2 ATIE OATP EIZBIT 2 EEER DDI 35k 0 Skt 2| K4
DI DOREBMB RSN TNDR, ZOWREMIIE>TH DDI Zfakatk & ki 27—
FIET % (Vaidyanathanetal., 2016) . ZAUE TIZ, OATP fHFE D DDI THIZ IS Tk

W BfE 2 BREZR R IRNEEA &0 & 72 o TWR W OATP FREICITEHME§ 2 HEIC L W 2 DOFHE



EHL (ICsofl) M F7en 2 & (FEEEAFM) (zumieral, 2015), HEAIE DT LA U F a2
—va KV BREEAN RS 5 2 & (REREKAFRIBATE) (shitara er al., 2009, 2012, 2013b)
MOMER DT VA v a— g VRICHERZBREL TS OATP {HMHE RIFHAE
EnbZ L (REFRIFHEAI72BATE) (shitara ef al, 2009, 2012, 2013b) NHE SN TN D, —
FT, HA RTA /AKX AT OATP BAEERIZ b B3, BiE/FEH A BLE O Fif
HIFHFE 25 < DDI FRAVRESNTWD, > T, BAED DDI FHIZNAY OATP BEE M
ICHEASNWZ TR E 225 T 2 & 2% OATP [H5EIZ L 5 DDI FRIOEREMEDFIF O—>
EEZ BN,

Z 2T, W2 ETIEL in vitro [ZBWTRERIEAFE) OATP FHE R K& UFffiAY 72 OATP [H
EVEM A9 CsA D invitro 75 invivo 0 DDI FHICOWTHEE L7z, & 5125 3 3T,
TUA rFa— 3 LKV FRV OATPIBI BAEER 2 A L. ERRIZISV T OATPIBI %
B MAETIRE O RS S pazopanib @ OATPIBI FHE(EF OF5# K% Y OATPIBI
PLEIZ & % DDI O AJREMEIZ DU TRHE L 72, i D% 4 BT, FFFIKAFH) OATPIB1 [H5E
DD E VN DDI PRI OEEZ HEa L, 1EROTA R T A /A Z 2 AT S Tz A]

WIRYPHE C 555 < DDI FH#IlTE & FLERRE L 72,



%28 CsA KO rifampicin @ Oatp PAEEZ -5 < FWHH AAE A 71
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EFAMBAFEIZIV T, DDI ZKEEE L < PRI 2 2 LMD FHIEREIE Y 2 7 %0
IROWHELZERET D9 XA TEECTH D, FRPOLARINIZHA RTA L/ RTT M
A X ATIE, NME 7% OATP OHAHAAEMF L 72 2 vl REMEIZOW T, R (KFmSCN TiX
RofEE L72) [R=1+Lntetmax/Ki (luintermax @ FFHBA Y 01D MLk 1T OHEE B R IEHE S TR
R, Ki: FEEH) ] 28 1.1 LLEOEEIT, CsA X rifampicin & DK DDI #k D F
JEDHELE S LTS, ZHETIZ, CsA @ R fHIZ OATPIB1 JE CTHh 2 pravastatin |
atorvastatin & Jffl L72 & & D AUC EFHE Ll LTS <725 & &7z (Amundsen
etal, 2010; Varma et al., 2012) , OATPIBI1 ZEIHIEZ 5 50 U CsA & LA 2 —y
2452 LT, CsA X% OATPIBI FHEMEIA M L (shitara er al,, 2012,2013b) . £ D
E D75 TR LT ICs fli PBPK ET /MWIC L W EH L7Z KifEE A% TH D 2 &3k
#H &7z (Yohikadoeral,2016), L72>L72723 5, PBPK E7 /LT K D Tl BTk
B L7z CsAS° CsA OGEHIIZ K 5 OATPIBI fLE ZHAA A TZE T /LTI > TWRWTZ 0D,
T UF 2= a3 VAT TR LT ICs EAMBIRIZ invivo (12351 5 KifE & [FI%E & 72
STERREMED B Z O D, Flz, CsA 1 invitro IZBW T LA U FaX—T 302k
OATPIBI A RIFHIE T SEL Z & bME SN TS (Shitara et al,, 2012), £ Z T, @)
W% FA\V 7= DDI BRs B 2NEER 1251 % DDI O FHllC B W T AR E 20 25 2 &
© (Imaoka et al., 2013) , AFFITIET v FZHWT CsA @ Oatp FHFEIZ L 5 in vitro 775 in
vivo @ DDI FRIPEIZOWTIRGE L7z, £72. TAVE TITFHEHI e OATP FLEMEH 28 Hids &
TR0 rifampicin & CsA & [RIFRFIZFEAf L 7=, OATP1BI1 PR (ITEEIRFIEN A S
TW5HZ EMnD (Izumi ef al., 2015) . ARIRFTIL in viro O in vivo 3B TILA CEAH
(pravastatin) % )7z, Pravastatin X7 v~ MZEWT Oatplal, lad KN 1b2 DIETH Y

(Hsiang et al., 1999; Tokui et al., 1999; Shingaki et al., 2013), t MZEW T CYP3A4 TR =



N2V Ty MBI 5 EREREII A CTH D, Fiz, CsA KO rifampicin (X CYP3A (2
R HIEEHEZA L (Kajosaari et al, 2005; Amundsen et al., 2012) | rifampicin | S 512
CYP3A OFEIEH LA LTV DAY (Williamson et al,, 2013), 7 v b TIXEMHTEEE O
EERITIEE A E72Vy (Strolin Benedetti and Philippe, 1994), & Z TAMECTIL, pravastatin
O I HFE R EE A3 CsA K Ot rifampicin @ Cyp3a B2 L VW EF- 2 AlaEME 2 3Hl 35 HAY T,
Cyp3a DFE T % midazolam % pravastatin & [RIFRFEEG- L 7=,

ARIETIE, ETHEAIR Oatp FLED in vivo TE Z 5 A[REME K OVZ D & & @ DDI Ol
PEIZ DWW THRGEET 5 HHC, pravastatin & % 5-9° 25 H /ilZ CsA X rifampicin % 8 5- L |
pravastatin & CsA X rifampicin (& & % DDI &3 L7z, &iZ, MAEE[AICHS L7z CsA
\Z &% Oatp (HEZFHANT 2 HAT, 7 > MFMiazZ AW TIIEFE T X OIEFE T THRDY
AR EREBRZ ER L2, 51T, CsA OREMIZ LD Oatp FAEZFHTT 5 HAY T, CsA
DFEREIO—>TH D M1 IZK DIV AL FLERR K OIERING CYP BAEAITH D 1-

aminobenzotriazole (ABT) $¢5-5:1F FIZ351F 5 pravastatin & CsA @ DDI 35k % 5566 L 7=,



F2HT AR

2-2-1. 7 v BMIZ CsA X & rifampicin Fi#&% 5- L 72 $4E1281) 5 pravastatin D3Ry EhAE

CsA (0.1, 0.5, 1, 3 RO'5 mgkg) X rifampicin (10 mg/kg) Z &R S L7723 H I
pravastatin } (8 midazolam % #% 0 #¢5- L7=, Pravastatin O MAEFEE L. WIFho&RE5EED
CsA BEHRETH AR GRECHETER L, AUC X 1, 3 KOS mgkg @ CsA 58 TH
BEIZ EH L7 (Fig. 1A, Table 1), Z®D & &, Cyp3a £ T#H 5 midazolam Il i 1%
CsA B 50 & A B RECRI% Toh -~ 7= (Fig. 1B, Table 1), —J5 . rifampicin §#IRPI$E5-
#% 1 HIZ pravastatin Z#% 0 #5- L7 & & @ pravastatin ® AUC 1%, HE#GEED AUC & A
%TdY (Fig. 1A, Table 1), 10 mgkg &Y 25 mg/kg O rifampicin Z FARNE G514 5 712
pravastatin Z A% 5- L7 & & O pravastatin O AUC [ ZAF GRECHA_RTHEIC LR L

(Fig. 1C, Table 2), Z @ & X midazolam O IfHEF IR EL 1T rifampicin ¢ 5-8F & BAR L GRET
[M% C& 7= (Fig. 1D, Table2), Tablel O 027 U7 7> A (CL/F) %#t#hiZ, pravastatin
Beb5-4% 5 3BT 2 MEPIER G CsA IREEZfitilic L <7 =~ P L (Fig.2). X (1) &
D EH L 72 Kiinvivo (X 0.0105 1M TH o 72,

CsA 12 X % Oatp BAFE DOFHEME % in vivo THEET 2 HHY T, CsA &E#% 1, 3 KT'7 AIZ
pravastatin Z £ A% 5- L 7=, Paravastatin ® AUC |%, CsA #&5% 1 X O3 BHIZBWTHEIC
5 U (Fig.3,Table3) . pravastatin © AUC khlE, CsA #5:4% 1, 3 K TV7 HT4.63, 3.03 &
W 136 Tholo, ARBRIZEIT D pravastatin @ CL/F & MAETIEREATE CsA IBEDO T 1
M. Kivivo (0.01050M) ZAWVWTH (1) kv I ab—v g LIRERUAEIC T 0 v

&z (Fig. 2).

2-2-2. T v hEES AT A VO 72 KH buffer (MYEFETE(E) SEICEB 1T D CsA K& O rifampicin

\Z L % pravastatin @ BV JAA L

Z v NEFEFRIAE 2 VT CsA X rifampicin (2 X % pravastatin O HU Y 1A 2 JHEFER &



KH buffer ' (MUIEIEFFAESAE) T3Mi L7=, Pravastatin DHLY JAZ (L, CsA I rifampicin
DOWFERIFINIFD L (Fig. 4AandB) . 2 (2) XY HH L7 CsA & O rifampicin @ 1Cso fif
IXZE N4, 0.0843£0.0268 K TX0.934£0.195 uM T > 7=, CsA D MHEE FAFEFEEE (f.,)
130.0023 THH7=M, KD DDI HA KT A /A K ATIE, fup, 23 0.01 KiOBHEIC
X fup & 001 & LT ROMEZHEMNTDZENHERINA TS, £2T, CsA #5 1 HiRIC
pravastatin Z A5 L7= & & D ReEZ 0.0023 X% 0.01 TENLENFHHE L-#EE. RoE
1% 1.00-1.05 TH Y, AUC k. (1.88-4.19) (ZHATIK) o7 (Table 1), £7-2, CsA 5%
1. 3 2 O'7 HIZ pravastatin & #% 15 U7-3BRICEIT D ReMEIX 1.00-1.06 TH Y . AUC tk
(1.36-4.63) |2 b~ T D> > 7= (Table 3) , —J5 C, rifampicin £ 5-% 1 H |23\ T pravavastatin
EROBEL L2 EOROHEIT1.02 THY, AUC b (1.07) EIZIEZE Lovo72 (Table 1),
F 72, rifampicin # 51 5 47|Z pravastatin Z 8 05 L7z L7z & & O R’ M1 2.09-5.65 TH

V. AUC t (5.29-17.2) IZH~_TIKA > 7= (Table2).

2-2-3. T v FEHAEITHEAEHWZ T v P IJERMEICE T D CsA KON rifampicin (2 L 5

pravastatin M X Y JA A BH5E

CsA KO rifampicin (2 K % Oatp FHEICHIER ARG LICEMREET 50 E 5 0%
HONCT D HBIT, 7y MIIESRME T TZ v MFHIKE A~ pravastatin DI Y JA 7 PHE 7R
Z 3 L7z, CsA KON rifampicin (37 » MGG T2V TR EKFHIIC pravastatin O Y
0iAAZZRLE L7z (Fig.4AandB), X (2) L0, MFEEAKEELOEEEEEZ ALY
MR PR YE L IR B TR EEEE D N E NI OWT ICs fEZFH L7z, CsA KT
rifampicin D EFEY)PRFEFLAED 1Cso fEIX. TANZEIL 10.5 £ 5.0 X N27.8+6.0 uM TH 7=,
—J5C, CsA KU rifampicin DIEFERTEIMIREFLAED 1Cso fEIF. EALE 4L 0.0482 £ 0.0269

K282+ 0.67 uM T - 7=,



2-2-4. CsA ORI L 5 Oatp PHEE

t MZBITD CsA OFERFHDO—>THD M1 ZH\T, 7 v MNFHIIE~O pravastatin
DL AT PR 3R 2 2 L 72, Pravastatin OV IAZE M1 DR EKFRIICIRE S (Fig.
4C) . ICsofiEi1% 0.158£0.028 uM Th 7=, KIZ, M1 ZETe CsA ORFIZ L % Oatp BHE
DO AREMEZBR T2 HRYT, FEEIRAY P450 FLEHITH 5 ABT K 5-&F T2\ T CsA &
¥ 5. U pravastatin O FREHRE & 314 L 7=, ABT #% 5-5F T2 W T s CsA #EE 1% ABT
G TICHA~T ER L7e (Fig.5, Table4), Z D & X CsA $5HED pravastatin O (L5
PIRET CsA FEHGREICHART LA L7223, CsA KO M1 7B 5 L7z ROEIZZENLEN

1.00-1.01 TdH -7~ (Table 4),
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Fig. 1. Plasma concentration-time profiles of pravastatin (A, C) and midazolam (B, D) after their
concomitant oral administration with or without CsA or rifampicin given as a bolus intravenous
administration in male SD rats.

(A, B) Vehicle alone (0), 0.1 (A), 0.5 (), 1 (©), 3 (A) and 5 mg/kg (m) CsA or 10 mg/kg (®)
rifampicin was intravenously administered, and, after 1 day, mixture of pravastatin (30 mg/kg, A) and
midazolam (10 mg/kg, B) was orally administered. (C, D) Vehicle alone (©), 10 (A) and 25 (m) mg/kg
rifampicin was intravenously administered, and, after 5 min, mixture of pravastatin (C) and midazolam

(D) at the same doses was orally administered. Each point represents the mean = S.D. (n = 3-4).
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Fig. 2. Relationship between unbound CsA concentration in plasma and oral clearance (CL/F)
of pravastatin in CsA-pretreated rats.

The CL/F of pravastatin (0) at 1 day after CsA-pretreatment were obtained from the data shown in
Fig. 1A and normalized by that in vehicle treated rats. The normalized CL/F was fitted to Eq. 1,
yielding fitted line shown as dashed line and Kj i vivo 0f 0.0105 + 0.0086 nM. The CL/F of pravastatin
at 1 (), 3 (o) and 7 (A) day after CsA-pretreatment were obtained from data shown in Fig. 3,
normalized by that in control rats and also plotted. The CL/F of pravastatin orally administered at 1
day after CsA-pretreatment in rats receiving intravenous administration of CYP inhibitor ABT (@)
was obtained from data shown in Fig. 5, normalized by that in CsA non-treated rats with ABT
pretreatment and also plotted. Plasma concentration of CsA was measured at 5 min after oral
administration of pravastatin in all groups, and unbound CsA concentration was then calculated by
multiplying total plasma concentration of CsA with its unbound fraction (0.0023). Each point
represents the mean = S.D. (n = 3-4).
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Fig. 3. Plasma concentration-time profiles of pravastatin after oral administration with or
without CsA given as an intravenous bolus dose.
Rats received CsA (5 mg/kg, @) or vehicle (O), and pravastatin (30 mg/kg) was orally administered

at 1 (A), 3 (B) and 7 days (C) after the CsA administration. Each point represents the mean + S.D. (n
=4).
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Fig. 4. Inhibition by CsA (A), RIF (B) and M1 (C) of the uptake of pravastatin in cryopreserved
rat hepatocytes.

Uptake of pravastatin was measured in KH buffer (o) and rat serum (m, 0) conditions, and normalized
by control value. Concentration of total (o, m) and unbound (o) forms of CsA (A) and RIF (B) in the
medium were experimentally measured and shown in abscissa. Dashed, thin and thick lines represent
fitted lines based on Eq. 2 for the inhibition curves based on total concentration in KH buffer, and
unbound or total concentration of inhibitor in rat serum, respectively. Each point represents the mean

+S.D. (n=3-6).
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Fig. 5. Plasma concentration-time profiles of pravastatin after oral administration with or
without CsA given as an intravenous bolus dose.

Rats received intravenous administration of ABT (50 mg/kg; o, <) in panel (A) or saline (0, A) in
panel (B). After 16 h, CsA (0.5 mg/kg; <, A) or vehicle alone (O, 0) was intravenously administered.
Pravastatin (30 mg/kg) was then orally administered at 1 day after the CsA or vehicle administration.

Each point represents the mean £ S.D. (n =4)
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TABLE 1

Pharmacokinetic parameters of pravastatin (30 mg/kg) and midazolam (10 mg/kg) at 1 day after intravenous administration of CsA (0.1, 0.5, 1, 3 and 5 mg/kg)

and rifampicin (10 mg/kg)?*

Crnax Tinax CL/F (x10%) AUG, I,
Dose (mg/kg) AUC ratio® Ry’ value!
nmol/L h mL/min/kg nmol-h/L nmol/L
Pravastatin
Control 146 + 49 0.250 £0.000  5.67 +0.73 200 + 24 - 1
CsA 0.1 274 + 68 0.333+£0.144  2.94 +0.81 398 + 94 1.95 7.01 £ 0.72  1.00(1.00)
0.5 268 + 56 0.250 £0.000  3.03 £ 0.60 381 + 77 1.88 359+ 73 1.00(1.00)
1 433 + 141 0.250 £ 0.000 1.91+0.717 662 £ 311" 3.10 67.1 £ 29.8 1.00(1.01)
3 533 + 114™ 0.333 £ 0.144 1.38 + 0.42" 855 + 224" 4.19 219 + 29 1.01(1.03)
5 552 + 204" 0.250 + 0.000 1.79 £ 0.82" 721 + 326" 3.37 399 + 63 1.01(1.05)
Rifampicin 10 108 + 48 0.500 +0.433  5.85+3.36 233 + 113 1.07 187 + 120 1.02
Midazolam
Control 632 £ 257 0.194 £0.096  8.67 +4.01 727 + 339
CsA 0.1 831 + 355 0333+0.144  6.55+1.47 945 + 282 1.37 - -
0.5 705 + 331 0271+0.172  7.80+2.98 773 + 414 1.05 - -
1 606 + 234 0.250 £0.000  8.00 = 1.72 660 + 135 0.96 - -
3 717 + 138 0.333+0.144 550+ 0.31 935 + 50 1.39 - -
5 861 + 447 0.194 £0.096  7.90 + 4.65 778 + 341 1.06 - -
Rifampicin 10 446 + 142 0.500 £ 0.000  8.31+1.94 639 + 194 0.93 - -

16



*Significantly different from control (p < 0.05)

**Significantly different from control (p < 0.01)

***Significantly different from control (p < 0.001)

®Mean = S.D. in 3 to 4 rats.

"Estimated as ratio of geometric mean of AUC in CsA- or rifampicin-treated rats to that in vehicle-treated (control) rats.
“Plasma concentration of CsA or rifampicin at 5 min after oral administration of pravastatin.

dEstimated by Eq. 5. Ry’ values in parenthesis were calculated assuming that the unbound fraction of CsA was 0.01.
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TABLE 2

Pharmacokinetic parameters of pravastatin (30 mg/kg) and midazolam (10 mg/kg) at 5 min after intravenous administration of rifampicin (10 and 25

mg/kg)?
Cinax Tinax CL/F (x10%) AUG, I
Dose (mg/kg) AUC ratio® Ry’ value!
nmol/L h mL/min/kg nmol-h/L pmol/L
Pravastatin
Control 80.8 + 34.3 0.667 + 0.289 721 +£1.09 158 + 26 1
Rifampicin 10 380 + 65" 1.08 = 0.88 1.51 £ 0.87 910 + 464" 5.29 9.90 2.09
25 1090 + 5017 0.333 + 0.144 0.420 +0.110" 2760 + 686° 17.2 31.0 5.65
Midazolam
Control 428 + 36 0.500 + 0.000 777 £ 194 702 + 174 1
Rifampicin 10 350 + 85 1.00 + 0.87 849 + 493 734 + 347 0.71 - -
25 436 + 42 0.417 + 0.144 594 + 187 936 + 359 1.30 - -

*Significantly different from control (p < 0.05)
**Significantly different from control (p < 0.01)
***Significantly different from control (p < 0.001)

®Mean + S.D. in 3 rats.

PEstimated as ratio of geometric mean of AUC in rifampicin-treated rats to that in vehicle-treated (control) rats.

“Plasma concentration of rifampicin at 5 min after oral administration of pravastatin.

dEstimated by Eq. 5.
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TABLE 3
Pharmacokinetic parameters of pravastatin (30 mg/kg) at 1, 3, and 7 day after intravenous

administration of CsA (5 mg/kg)?

Crnax Tinax CL/F (x10%) I,° AUC
nmol/L h mL/min/kg nmol/L nmol-h/L
Day1 Control 136+ 101 0.436+0.125 8.42+4.80 182 + 121
CsA 557+258"  0.360+0.129 1.80+0.97 498 +109 787 + 404"
Ro’ value® 1.01 (1.06°)
AUC ratio? 4.63
Day3  Control 93.2+25.7 0.313+0.125 7.71+2.53 158 + 67
CsA 398+70™"  0.250+0.000 2.14+0.40"  266+98 537 + 109™
Ro’ value® 1.01 (1.03°)
AUC ratio? 3.03
Day 7  Control 89.6+40.7 0.333+0.144 12.8+7.2 113 £ 76
CsA 111+47 0.333+0.144 8.04+2.11 3.69+£0.80 157 + 60
Ry’ value® 1.00 (1.00°)
AUC ratio? 1.36

*Significantly different from control (p < 0.05)

**Significantly different from control (p < 0.01)

®Mean = S.D. in 3 to 4 rats.

"Plasma concentration of CsA at 5 min after oral administration of pravastatin.

“Estimated by Eq. 5. Ro’ values in parenthesis were calculated assuming that the unbound fraction of
CsA was 0.01.

dEstimated as ratio of geometric mean of AUC in CsA-treated rats to that in vehicle-treated (control)

rats.

19



TABLE 4

Pharmacokinetic parameters of pravastatin (30 mg/kg) in rats at 1 day after intravenous administration of CsA or vehicle alone in ABT-pretreated and ABT

non-treated rats?

Crnax Tinax CL/F (x10%) AUC CsA® M1° Ro’-value!
AUC ratio®
nmol/L h mL/min/kg nmol-h/L nmol/L nmol/L CsA M1
Control 55.8+17.2 0.375+0.144 16.7+6.7 76.6+33.7 1 1
CsA 77.8+£38.7 0.438+0.125 8.47+4.41 177+£124 27.6 £ 340 0.693+0.218 2.31 1.00 (1.00%) 1.00
ABT 91.0+46.3 0.438+0.125 8.46+4.35 163+81.3 1 1
CsA+ABT 215+110 0.438+0.125 339+1.77 4094205 50.4 £ 4.80 1.09+0.520 2.31 1.00 (1.019) 1.00

#Mean + S.D. in 3 to 4 rats. Dose of CsA and ABT were 0.5 and 50 mg/kg, respectively.
"Plasma concentration of CsA or M1 at 5 min after oral administration of pravastatin.
°Estimated as ratio of geometric mean of AUC in CsA to control group and that in CsA+ABT to ABT group.

dEstimated by Eq. 5. R’ values in parenthesis were calculated assuming that the unbound fraction of CsA was 0.01.
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RETIE, FERUKAFRI D DFRHEER 72 OATP [HEIEH ZH 9 % CsA IZDW T, in vitro 17D
in vivo @ DDI THIZ- DUV THRGE L7z,

CsA 5% 1 HIZH W T pravastatin }2 OV midazolam # [RIFFIZREAOHK G L& D
pravastatin O IMAEFEE L, WTFHOFEGED CsA FEHRHIZHB O T H SRR SHE L il L,
S L7 (Table 1), —J5C. midazolam D IMAEFEEE X CsA B G8E & IR H-1E CRIFR
THo7- (Table 1), 7 v MMIEIF D pravastatin DE 7 VT Z o AI2HF 7 VT 7 Ak
RBEHEFITNESNT LD (Imaokaeral, 2013), CsA 533515 % pravastatin @ AUC O |
FIEEIHZ VT 7 ADIRTRRETH D EEZ 2 bitiz, LiL, AR FEICHE-S<
DDI Tl HHE S D AUC O EFZE (RfE) (X 1.00-1.05 TH Y, DDIRBRIZIKIT S
AUC L& B L T L <Ko 72 (Table 1), 2T, ZORK D —DIZMHEH /37 1THE
A L7 CsA 2k D Oatp [LENE 2 b2, 7 v MR Z HC KH buffer (g
FET) &b & 7 v NG4S C pravastatin D HL Y A A BLEFER 2 0 L 72, KH buffer 5t
TECHEM S A7z CsA @ ICso . (0.0843 uM) 1E., 7 v MITESRM: TIEFE ST D CsA JRIEH
YECTHEI L7 ICso 8 (0.0482 uM) & [RAI&ETH - 7=, fiE- T, MIEF D CsA (2 X 5 pravastatin
DY IAHFLEFEIZEICHFREETEREG LTS Z ERNRB I Lz, KIT, in vivo RERTIX
CsA DD ERR S LD —J77C. invitro iR TlX CsA DI % 5 7= Oatp [HE % FFAM
TERWI EIZEH L, CsA OIHIZ X 5 Oatp BLED A[FEMEIZ DWW TG L7z, CsA @
FREHTH D ML D ICs fE (0.158 uM) 1L, 0.5 mg/kg D CsA & 5:4% 1 BIZRIT 5 i
FEREETE M1 IREE (0.693-1.09 nM) IZHA_TE2 272, S HIZ, DDI #BRCix M1 LISHC
R 2B BAFAET D720, M1 25T CsA fREMIZ L 5 Oatp BRTE O rIHEME & MR IC
RRRET 2 HIY T, BRI 72 P450 BREHRITod 5 ABT % CsA #H-RNCHE G L, CsA OfRGH
Wy DA B e 7] L 72 4RFI2 38\ T pravastatin OIRYBIRE 2 314 L 7=, ABT $¢5-FECIT 5

CsA OMAEFEEIL ABT FEHREGERICH T ER L, ABT 58 CsA #EEREICBIT
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pravastatin ® AUC [, ABT #&5-#F CsA IEEGHED AUC IZHRT 231 5 CThoTe, —F
T, RofEIZ 1.00 ThH o7z, > T, CsA DR Oatp 2 PHLET 5 Z & T pravastatin D Ifil
RRRELZ EA SE TV DMKV E B X b,

CsA 1T X % Oatp FREZIEFEATE CsA DA TR TE D RN RENT—FH T, 7w b

F51F % pravastatin DENENEEIZITIIZ BT 5 Oatp LISMTIHILE IZHEHBLT 2 Oatplas,
Oatp2bl } (¥ multidrug resistance-associated protein (Mrp2) HE 5925 Z LA ME SN TWD

(Shirasaka et al., 2011, Kato ez al., 2010), £7=, FHEHITH S CsA (T Oatp LIS H Mrp2 %
FAZ L (Nakanishieral, 2011), EEFRIZI51T % pravastatin & CsA @ DDI @ PBPK &7 /Vfi#AT

IX. /IMBIZEIT D pravastatin DI EZ 2 512 LI2HA IS, MBEPRED Y I 2L — 3
CUNFERNE L W HEB AR T LS STV A (Varma er al, 2012), % 2T, AT
CsA 1T X B/hD Mrp2 FRE DB L F/IMET 2 7201T CsA Z kNG L7, CsA Frlk
W E# 1 BIZRT 2 MIEH CsA JE (7.01-399 nM) (X, 7 v k Mrp2 (Zk9 5 CsA O
ICsof (5 uM) (Nakanishi et al,, 2011) (2t~ 5 EIEFITME o 72, o T, CsA RN
5.4 0 pravastatin O IMAEFIREE D B3 LT, /M5O Mrp2 FRES G- L TV 5 AlREMEIE
R EHEZR ST,

Rifampicin $¢5-#% 1 BIZHIF D RofE & pravastatin @ AUC i[RI CTH Y | rifampicin #f
ARG 5 4312817 D RoE T pravastatin @ AUC O RS~ TERWMEZ 7R L2 (Table
2). RofEIL. ATHED Oatp FHED AT HESWTHAETIEE D FH-2 T4 5l TH 5 A,
pravastatin [ZJTFHIMGICER D IAE N7, BHERANZHBLT 2 Mrp2 (2 K » T HRE &
% (Yamazaki er al., 1996; Matsushima et al., 2005), Mrp2 {259 % rifampicin @ ICsp i1
202 uM TH Y . Z D ICso fiEi rifampicin £ 5% 1 B2 A MAEFIRE (0.187 uM) XV
b7z (Table 1), —J T, 10 mgkg &Y 25 mg/kg @ rifampicin £ 5% 5 /31281 5
rifampicin O MAEF L 9.9 LV 31.0 uM TH Y (Table 2) . Mrp2 @ ICso EIZITV ME TdH

ST, THETIZ, Mmp2 KR4 7 v bIZ[''Cldehydropravastatin % $¢ 5 L 7= & & |
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[''C]dehydropravastatin D& 7 V7 T ZABMEFT 5 ERMESHLTNDEZ &b

(Shingaki et al., 2013) . rifampicin FFIRINEEG-#% 5 71T pravastatin 2 O&E G- Lz & XD
pravastatin @ AUC @ E5F-23 Ry EIZ TR > 7Bl & LT, Tl IBE I 3BT 5
Mrp2 fLEO ATREMEDS R S T2, — 5T, CsA EIRINIR G4 1 BIZH 1T DImEF CsA B

(7.01-399nM) %, Mrp2 @ ICsofl (5 uM) (ZEED & IEFITE - 72 Z & 55 (Nakanishi
et al., 2011) . AMFHIIBT CsA 2IFIEO BRI FEBLT 5 Mrp2 & FRE LT\ 2 Al6e
PRITRW EHEEL S e, AU E TIUE rifampicin (2B U CRAGEAY 72 Oatp BLEAEH ITHE S
TWRWT Eh | Fifeiy72 Oatp FAEIEH Z A9 % CsA & #7320 | rifampicin TlE Ro ED>
O ERMICTHFETH D &R I,

AT, CsA %54 3 H £ T pravastatin O AUC 2NE B (2 E5- L7z (Fig. 3, Table 3),
ZHIVET, CsA 2L D FFeAY7e OATP PR IZ IS OATP FELMIL 2 A\ 7= in vitro
AR CHE SN TEY ., invivo RERTILTZ v b % T liver uptake index 1A D5 RN E &
NTWDLDHTEH -7 (shitara er al., 2007), E&IK DDI &L DDI Dig KD U A 7 Z 2l v]
RE/eT A v & T 27-01T, OATP HEE & HEAIZ FIFCE G T2 2 LRI TEY
CsA % 7 L5 L7254 C OATP FE D A% $¢ 5. L 72K DDI iR I% Z 7L E Tl S
TV, RIFSEIEHID T CsA 12 L 2 BRI FHGeI72 Oatp [LE DFAE% in vivo TR LT,

CsA 12 K 5 R HFHAI 72 OATP BRED A 1 = X LIEH B2 L g5 THRW A OATP @
TEME 2 2 S 2 K O —DITHIFRREM A MG STV 5, B2 X, OATP ILMlashL—
7 12 N-glycosylation ' FZH LTV, 7 v bk Oatplal DJFTEIT glycosylation DFEFEE T
WA T, & b OATPIA2 @ glycosylation %, JEENEIZEIT D OATP1A2 O RIFEIZ A
% (Lee et al., 2003; Lee et al., 2005), F£7-. Powell 5t MFHIIZIZISU T protein kinase C
DIEMEALIZ L 0 B ECHIIEN O OATPIB3 OREl&E #2879, OATPIB3 I&MEA K
TEEDEWE L (Powelleral, 2014), S HI2, > WHEICEIT D\ 203D Oatp $ 7

77 IV —1% CRIGIZ PDZ BddZ A LTk Y, PDZ NAA % A3 % PDZKI % Oatplal
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DIEE ETOFRBUCMEE SN TS (Wang et al, 2005; Sugiura et al, 2010), — 75T,
Shitara 1% CsA 5 L7277 v MTBWTEEREEIZK T 5 Oatplal & Oatplb2 DOFEEBLEN
AL L7\ & L7z (Shitaraeral, 2009), Ziud, ARFHIFEWT CsA 5% 1, 3 KO
7 BIZFW T pravastatin @ CL/F 28@EG/FEH A FELME L72X (1) THHAFRETH -7
T8I D, 1o T, CsAlL Oatp ODFEREZEMLIHID L EMICEET D7 AT E
~EBL, RRERIRHGEAOIC Oatp Z FLE 92 ATEEME IR S HEZR ST,

LI b XY, RoMEA DDIRERICH 1T 5 AUC O _EFH-RZ 8/ NG 578 & LT, Rl
DOFFEIZHN TS in vitro 3R D 1Cs fEDS in vivo D K (K, in vive) & K& < T LTV
HAREMENE 2 DTZ, £ 2T, CsA %54 1 BIZHIT 5 pravastatin @ CL/F & ifi 8 Ik
B CsAREZ S £12, (1) £V Kiinvivo FH L7 Kijinvivo 13 0.01050M T&H Y | invitro
FRBROD ICso fE (0.0482-0.0843 uM) [ZHE~T 1/1000 L F T o7, ZD invitro & invivo D
B XD 1000 f2LL EOTEREIL. CsA @ DDI % Al fgFL a2 550 /= DDI FHIEICY <
TOTWEZERRKREZZ bR LD, R KR ORI OATP PLE(EM % A
9% 3Y) O DDI Z 5k D DDI FHIXA HWCEEMICTHT A2 Z L IZREETH L LB X6

i,
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3% T r v —BHEA| pazopanib (2 L B EEFREFHEN) 72 OATPIB1 fHE

Rt

il

&

8
=

ZHUE TIT OATPIBI FHFHEAID Kiff & O Lujntetmax 2> 5 72 5 DDI TIFUL, R DDI ati
TR Z BRI L 2N MO TEY | DT A RTA /A X ZORFK DDI
FRIR TN DT ELE 2 T b BRRME A 52 RITIBET H4v7e vy (Vaidyanathan et al,, 2016)
Z ORI S E 225 TORO2S, OATPIBI (IR AE AP | B R A0 72 B
FERAFHIE 72 & ORI 2 BREER 3 i STl v . DDI TIEICIZ Z 40 5 OFH
HI7e LER AR S LTV RN ERFRRE RIS, ZRETIZ HIV 7r7 7 —F
PREEAI, HCV BRI L T 1 v v % —EBREAID RKFRIIC OATP A FHE T 2 &
SN TWWA7S (Shitara et al, 2013; Furihata e al, 2014; Pahwa et al, 2017), Zi &3P D
OATPI1BI1 FHLE/EF DR MCIEAIC T D DDI DO A[HEMEIC DWW T, 1T L A CHE ST
[

Pazopanib |, VEGFR1-3, PDGFRo K O* B, c-Kit Z#fHET HRE O G rlfeeTF s ¥
—EAEFEAITH Y, SRR s M OUEPERGE IR b9~ 2 1R CTdH 5 (Sonpavde and
Hutson, 2007; Sternberg ef al., 2010; van der Graaf et al., 2012), Pazopanib (X, CYP1A2, 2C8 &
U 3A4 OFEETH Y . OATPIB3 % FH5E L 72\ A3, Uridine Diphosphate Glucuronosyltransferase

(UGT) 1A1 K (X OATP1B1 % [#9 2% (Boudou-Rouquette ez al., 2016; Khurana et al., 2014) ,
BfIK Cld. pazopanib & DI K % DDI 238l #E SN TEY (Go et al., 2010; Tan et al.,
2010; Xu et al., 2012; Bennouna et al., 2015; Hamberg et al., 2015), % 1¥, OATPIB1 KO}
OATPIB3 OHEETH % KX FE/LdD AUC 1L, pazopanib & DHFHIZL Y 1.5 5 EH L7z

(de Graan et al., 2012; Yamada et al., 2014), % Z T, A% Tl pazopanib (Z X % OATP1B1 B
EOR A G2 L, OATPIBI [HEIZ L 5 DDI O AlReME A2 i 5 Z L # HiNE LT,
X U IZ, pazopanib OEEFMETFI K OGN OATPIBI1 BH5E{E % 5F{fi L 72, Pazopanib (&

X BRI 72 OATPIB1 FHEDFHEZ B & 7MZ3 % HBYTiX, pazopanib T LA %
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2 \— 3 g %0 OATPIBI IEPED @ EERREIMEHT K& O OATP1B1 & PE D [RITEFABR 2 52k L 7=,
S 5T, R 7R OATPIBI FREIER 2773 CsA & DR AAEFH DA MEIZ-OU T, OATP1BI
FEBME K O MR 2 D CRME L7z, e ATy E I 25 < DDI Pl 65
HaEhs R Ry) EEFEH L, EEEIZB T pazopanib 73 OATPIB1 (2 & % DDI % 2 =

FHRHEMEICOUVNT, B L 7=,
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F2HT AR

3-2-1. Pazopanib |Z L 5 OATP1B1 ORI R E

Pazopanib |Z &% OATP1B1 ORI FRIAEIEH A MEES 2 HAY T, #AIAY72 OATP FH
EHITHD CsA KO rifampicin % [FIFFZFEE L 7=, HEK293/OATP1B1 #fifid % pazopanib &
xR (1-60 43) LA ¥ a_X—t a2 Li-e &, PHIES X OPHIE.G D HLY 3A I
7L A v Fax—ra r LARWEEE TR L, ICso X 5-60 53D 7 LA ¥ 2
—a VI TCIRIERE TH o 72 (Fig. 1A, B, Table 1), CsA & ZivE TOHIE L [AERIC
LA UFaX—2a 3528 TICsoERMET L, £D ICs fHI% pazopanib & [RIERIZ 5-60
DT VLA FaX—y g VR TIRIER% TH -7 (Fig. 1C,Table 1), — 5T, LA v
Fa— g UEMETIZET S rifampicin @ ICso [EIZ T LA ¥ 2_X—3 g 0 LARNWSE
D ICs it & [A%: T~ 7= (Fig. 1D, Table 1), Pazopanib (Z & 5 RiHEFRIMLEEFIZ 7 L A
VX o= g VR 5-60 4 TR Th o 7olcd, UBORBRIZBITA 7 LA % a2

—a VIRRIE 300 & LT,

3-2-2. Pazopanib FE/F7E FIZ 81T D Fifchy 72 OATP1B1 BH%E

HEK293/OATP1B1 #ifld% pazopanib T/ L A »F 2X—1 3 » L7212, [PHIES DA%
&1 transport buffer TA > F 2X— 3 » L72RMHIZBWT (pre 514 . [PHIE!S OHLY A
11X pazopanib DR EERIFHIZHD L, Pre+Co 4l & Il L CHEICHE < Co &l & ik
L CI&» o7z (Fig. 2A), CsA O, Pre £MFIZH T HPHIES DHLY JAFIE Pre+Co 514
ERIZTHY . Co Rhiclb XTI -7 (Fig.2B), UV 7 7 EL DA, Pre &RIEICE

F HPHIEIS OHLY A X, Pre+Co §:f K O Co e & T > 7= (Fig. 2C),

3-2-3. Pazopanib (Z L 5 £ 72 OATP1B1 BHE DR

0.1-10 pM @ pazopanib, 0.3 uM @ CsA } Y 100 uM @ rifampicin % & Eeff Atz 5T
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HEK293/OATPIB1 % 7 LA v % 2_X—3 3 U DOPHIES DY A T IABEGT HEEE &
i LT L7 (Fig.3A), 2Dk, BRLEAIZ S E 2 laks 28 eI C @ L <, K&
ERFENZ BV THY AL RBR %2 30 L. OATPIB1 1& 1% 5F4fi L 72, Pazopanib & D7 L A
FaX—y 3 K VED LIZPHIES OB IAAIT, REEHEAFIIIZ B L, 10 0 LINICEE
B HRRE & [RIRREE & 72572 (Fig. 3Aand B), CsA LD/ LA U FaX—T 3 VITEVIRT
L72[PHIE|S OHLY iAFAIE, BHFER % B F 72\ IR EE 8 F 3 H 2 @& % 2 IER C b Ao IR
BED 71% T~ 7= (Fig. 3A), —J5C. rifampicin TIZ[*H]E;S D HL YV A XL EA 2 & £ 72

AL A T B S B 3 0 AP IR e R & RIFRAE & 72 o 72 (Fig. 3A) . [BIRZHT

N

&V B L7 OATPIBI {EMEDEEH L EEL (Krecovery) 1%, 1-10 uM @ pazopanib O ] T A%
TH o7 (Table2),

HEK293/OATPIB1 #iMl % pazopanib & 7L A »F 2 _X— g v LEKEICRBIT S
OATPIB1 (2%} % EiS @ K IEKL O Vinax 13, THFREE & Ll L T2 LN EAH L OMRT
L7z (Fig.4,Table3), 72, CSA DT LA »F a_X— 9 VM FIZBIT 5 OATPIBI 1Z%f
T 5 EiS D K M O Vinax 13 CsA & [RIERICZ N EN EH LMK L7z (Fig. 4, Table 3), —
HT V77080 0rDF A rFax—a UERETTIR KnBEXD Vi O W5 2552

L7z (Fig. 4, Table 3),

3-2-4. Pazopanib & CsA I & 2 BFRIKAFAY72 OATP1BI BHE X2 22 AAEH

ZIVE TITRFREMKAFR) OATPIBL D A 5 = X LD A M & LT, CsA Tl trans-inhibition,
F v —VIERTITER%E O OATPIBlI @V (b #ss Xiuiz (Shitara et al,
2017; Sprowl etal., 2016), % Z C. pazopanib & CsA DOFFREKTFER] OATPIB1 PELEIZ %9 5%
HAEH O TRENE &2 #5325 H A9 T, HEK293/OATP1B1 #iffd & OVt A 2 pazopanib Mz Y
CsA L7 LA vFan—ra 38T, BVIARRERREZ EE L7, PHIES OBV AL

%, EHEIZ 3T pazopanib I CsA JRERFINZIHA L7z (Fig.5), S BmoHric L v HE
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1 L7z pazopanib & CsA O AANERIZKTT % p X, HEK293/OATPIBI1 Mk 0%t bk ifif

FFHRIIE T 0.295 11 0.178 TH - 7=,

3-2-5. Pazopanib @ OATP1B1 fHZEIZ & A DDI §FAfh

Pazopanib DY ENREFH) /T A — & K OVGIR DDI sBRifGE 5% Teble 4 V5 1ZR L7z,
TUA rFaX—a VEETIZBW TR B ICs fE (0.314 uM) K OAGER TR L 7=

pazopanib @ f,, (0.00018) % VT (5) KV HEH L7 R/ MHEIZ1.09 TH-o7z (Tabled),
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Fig. 1. Uptake activity of OATP1B1 after preincubation with pazopanib, CsA, and rifampicin.

HEK293/0OATP1BI1 cells were preincubated with various concentrations of pazopanib (A, B), CsA
(C), and rifampicin (D) for a designated time periods (1-60 min). After the preincubation, the medium
was removed, and the cells were further incubated with the buffer including each inhibitor and [*H]E;S
(A, C, D) or [*H]E.G (B) for 0.5 min. Cells were washed, and radioactivity associated was determined.
Uptake of [*H]E;S and [*H]E>G in HEK293/mock cells was under detection limit. Solid and dashed
lines represent inhibition curves under the condition without preincubation (both inhibitors and
substrate were simultaneously added) and with preincubation for 30 min, respectively. Data are shown

as percentage mean uptake values £ S.E. (n = 3-9) compared with those without preincubation.
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Fig. 2. Uptake of [*H|E:S by OATPIB1 under the condition of coincubation (Co),

pre+coincubation (Pre +Co), and preincubation alone (Pre) with inhibitors.

Under the coincubation condition (Co, closed circles), HEK293/OATP1B1 cells were preincubated

without inhibitor for 30 min, and then incubated with [*H]E;S and indicated concentration of

pazopanib (A), CsA (B), and rifampicin (C) for 0.5 min. Under the pre+coincubation condition

(Pre+Co, open circles), the cells were preincubated with pazopanib, CsA, and rifampicin for 30 min,

and the medium was replaced with the buffer containing each compound and [*H]E;S, followed by

further incubation for 0.5 min. Under the preincubation condition (Pre, open triangles), the cells was

preincubated. Data are shown as percentage mean uptake values + S.E. (n = 6) compared with those

without preincubation.
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Fig. 3. Recovery of OATP1B1 activity after preincubation with pazopanib, CsA, and rifampicin.
In panel (A), HEK293/OATP1BI1 cells were preincubated with pazopanib (10 pM, o), CsA (0.3 pM,
A), and rifampicin (100 uM, o ) for 30 min, washed, and further incubated in the absence of each
inhibitor for the designated periods. In panel (B), HEK293/OATP1B1 cells were preincubated with
designated concentration of pazopanib for 30 min, washed, and further incubated in the absence of
pazopanib for the designated periods. Then, the medium was replaced with the buffer containing
[*H]E;S and further incubated for 0.5 min. Cells were washed, and radioactivity associated was
determined. Data were normalized by the control value obtained without the inhibitor and shown as

mean = S.E. (n = 3).
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Fig. 4. Eadie-hofstee plot for OATP1B1-mediated uptake of E{S after preincubation with
pazopanib, CsA, and rifampicin.

HEK293/OATP1BI1 cells were preincubation with vehicle (o), 1 uM pazopanib (<), 0.1 uM CsA (D),
and 3 puM rifampicin (A) for 30 min, followed by washing the cells and further incubation with [*H]ES
in the presence of various concentrations of unlabeled E;S, but not the inhibitor for 0.5 min. Cells
were washed, and radioactivity associated was determined. Each point represents the mean + S.E. (n

=3).
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Fig. 5. Interaction between pazopanib and CsA in their inhibitory effect on uptake of [*'H]E4S in
HEK293/OATP1B1 cells (A) and human hepatocytes (B).

HEK?293/OATP1B1 cells (A) and human hepatocytes (B) were preincubation with a mixture of
pazopanib and CsA at the designated concentration, followed by washing the cells and further
incubation with [*’H]JE;S for 0.5 min. Cells were washed, and radioactivity associated was determined.

Data were normalized by the control value obtained without the inhibitor and shown as mean + S.E.
(n=23).
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TABLE 1

Effect of preincubation with pazopanib, CsA, and rifampicin on OATP1B1-mediated uptake

Preincubation ICso value (uM)?
period Inhibitors Pazopanib Pazopanib CsA Rifampicin
(min) Substrates [*H]E:S [*H]E.G [*H]E:S [*H]E:S
0 142 + 023 135 + 6.0 0383 + 0.128 150 + 0.13
1 0.594 <+ 0.030 725 £ 053 0.0755 £+ 0.0234 1.67 + 0.26
5 0314 <+ 0.028 227 £+ 074 0.0594 =+ 0.0167 1.19 £+ 0.07
30 0374 <+ 0.074 258 + 077 0.0692 £+ 0.0160 251 £ 0.10
60 0.530 =+ 0.022 203 + 071 0.0759 £+ 0.0154 2.87 + 045

? ICso values were estimated based on the data shown in Fig. 1 by a nonlinear least-squares regression analysis (parameter estimate +

4 parameter S.D., n = 3-9).
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TABLE 2

Krecovery Values after preincubation with pazopanib, CsA, and rifampicin

Inhibitors Concentration (uM) Krecovery (h1)?
Pazopanib 0.1 >3.31
0.3 >6.26
1 6.99
3 7.16

10 5.62-9.46°

CsA 0.3 0.546
Rifampicin 100 >20.4

# The kiecovery Was calculated by replotting the data shown in Fig. 3 into sigma-minus plot in logarithmic
scale, followed by linear regression analysis.

® The values of 5.62 and 9.46 were obtained from Fig. 3A and 3B, respectively.
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TABLE 3
Effect of preincubation with pazopanib, CsA, and rifampicin on kinetic parameters for OATP1B1-

mediated uptake of [*H]E,;S?

Vimnax K PSair
pmol/min/mg protein nM puL/min/mg protein
Control 15.0 + 2.7 389 + 135 154 £ 19
Pazopanib 1.7 + 2.8 644 + 257 723 £ 149
CsA 933 + 1.99 67.8 £ 22.9 9.66 + 1.28
Rifampicin 556 £ 0.63 21.7 + 3.83 104 £+ 0.8

 Values represent parameter estimate + parameter S.D. (n = 3).
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TABLE 4

Calculation of Ry’ value for pazopanib

Pharmacokinetic parameters Units References
Lin 92.8 uM Votrient Tablets, 2009
Ka 0.00968 min”! Votrient Tablets, 2009
F.Fg 0.247 Votrient Tablets, 2009
Dose 30.5 umol’kg  Votrient Tablets, 2009
Qn 97 L/h/70kg  Yang et al., 2007
Rs 0.59 Votrient Tablets, 2009
ICso 0.314 uM Table 1
Tin,max 95.3 uM Calculated by Eq. 7
fup 0.00018 Obtained in the present study
Ry’ value 1.09 Calculated by Eq. 5
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TABLE 5

Summary of pazopanib-induced drug interactions

Substrates Dose AUC ratio Cmax ratio elimilll\:z{) <;r route Comments References
Midazolam 3 mg 1.32 1.29 CYP3A Goh et al., 2010
Dextromethorphan 30 mg 1.33-1.64 - CYP2D6 Goh et al., 2010
Caffeine 200 mg 1.00 0.98 CYP1A2 Goh et al., 2010
Warfarin 10 mg 0.82 1.03 CYP2C9 Goh et al., 2010
Omeprazole 40 mg 0.81 0.84 CYP2C19 Goh et al., 2010
Docetaxel 50 mg/m? 1.50 1.47 OATP1B1, CYP3A Hamberg et al., 2015
Paclitaxel 80 mg/m? 1.26 - CYP2C8, CYP3A Tan et al., 2010
Simvastatin® - N.D. N.D. OATPIB1,CYP3A  ALT 2 3 Odds ratio (2.2)° Xuetal, 2012
Atorvastatin® - N.D. N.D. OATPIB1,CYP3A  ALT 2 3 Odds ratio (1.3)° Xuetal, 2012
SN-38 120 mg/m? 1.89 - OATPIBI1, UGT1A1 Bennouna et al., 2015

2 Dose were not described in the report.

Y ALT: Alanine aminotransferase.
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Pazopanib (X in vitro FERIZIVT OATPIB1 % [H5E 3% —J57 T OATPIB3 #fHEHET .
IRIZEBUWT OATPIBI BE & OO TEDIMBERIRE AL EH SE2 2 EnfmE SN TS 2
L5 (Goh et al, 2010; Tan et al., 2010; Xu et al.,, 2012; Bennouna ef al., 2015; Hamberg ef al.,
2015) . A7 OATP PHESKCTH 5 CsA J O rifampicin % % 3K & L CTHV>, pazopanib @
OATPI1B1 FLE ORI OEEARIZ VT OATPIBI BAEIZ &L % DDI % # = 3 AffEPEIC DT
AH L7-, £9°. OATPIBI BHEDRHMA 2 A B = X AT 5 RFRRAF 22 B & VR R
Fre 2 BB EICAE R L. 206 OBLFEMIC OV THHIE L 72, HEK293/OATPIBI i
% pazopanib & @ transport buffer T7' LA > & 2_X—3 3 > LI2Z&MEIZEBT D PHIES @
BDIAIIL, oA v FaX—var LaRnEFL LT L (Fig 1A), LA %
2= g VRIETIZIIT D pazopanib @ ICs I 5-60 53D T LA v & 2 —3 7 L HFE]
TlR%CToHh-o7- (Tablel), F7=, CsA % pazopanib & [FfED OATPIB1 fiET v 7 7 A L%
R L7z (Table 1), it~ T, FEMMEAFAIZ2 OATPIBI PR 1T, BLEAIOMREE NS IEH (ZERE T
HEZDHZENHALNE R ST, MHLW A R7 A 2 TliX, OATP HEOFMIIRIE TS
30U EDT LA v Fa—2 g URETTEMT 2 Z L E2HRL TV D, AT 5
60 ZDT LA Fa— g VREIZEIT D ICo HIZRIE Th -T2 &b, A FIA
VTRHEHENTND 30 HUEDTF LA F 23— 3 0% OATPIBI [AEDRKKD ) A7
FHBIZ B DI B TH LT, 30 pE D bENT LA U Fa—T g VRO
ARERb 2D Z LRI N,

HEK293/OATP1BI #fiil % pazopanib, CsA & O} rifampicin T30 3 7' LA »F aX—3 3 >
#Iz. EAZ & £ 72V PHIES &8 @ transportbuffer TA »F 2 _X— a3 L& & (Pre
ZAF) OPHIESS OBV AL, T LA ¥ aX— 3 VRFOBREAREERFICED Lz

(Fig. 2), Shitara &IIHIEET V% VT CsA SHIEOSMUNS 720 TR NS B

OATPIBl % [HE 4+ % W REME & &5 L T 5 (Shitara et al, 2017), Pazopanib I3 .
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HEK293/OATP1B1 MiAZIZ REFEMKAFAIIZHL YD SA F A, MBI IR 30 20 CEFIRRBIZ /2 5
(Ellawatty et al., 2018) , ARRFHIFI T, pazopanib D ICso X7 LA > F 2X—3 3 VI
23093206 5 32T TR R L7722 Evb, pre §ofF TIZHW T OATPIB1 23 HE Sz
AREED—2 & L TR @ pazopanib 23 NI OATP ZBHE L T2 ATEEMEANVRIE S
Teo Floo T LT U AR—=Z —OIEEPBEFEHGHEFLIMCE U ibiz L0 filfE =
NHZELMEINTHD, FlZIE, £ OF e R —FHEANILOCT2 DF D
U UBAIZBI S35 Ste 77 2 U — DX —F Yesl #fETHZ & T, OCT2 OREE (X
& (Sprowl et al, 2016). 7T A % F—F C OIEMHALIZ OATPIBI & OY 1B3 OIEME
FERTEEDZ ENRESH TS (Hongetal, 2015; Powell ez al., 2014), fit > T, pazopanib
® pre FMFFIZBWT OATPIB1 23HE S Lz alREME & LT, OATPIB1 @ U UMbz L 5
OATPIBI {EMEDIK T & 2 bl

HEK293/OATP1B1 #flifiid % pazopanib T/ LA »F 2X— 3 %D OATPIB1 {EMEIL 10
O LA VA e FRAE & [RIFREE & CllfE L, CsA (S CIEFICE 0~ 7=, (Fig. 3) #E-> T,
pazopanib | CsA & ¥72 V) HRFRIRGENI 72 OATPIBI [LEIRTH D Z LML MM E o Tz,
F 72, pazopanib, CsA K O\ rifampicin (Z & % OATP1B1 BLEOEWZIBRET HHIT, 2
XM E T LA =3 I EiS OBV IAZBRERAITV O, W RRAIAENT & FhE L 7,
Pazopanib & 7 LA L F 2 _X—3 3 %D OATPIBI (2563 % EiS @D K KL Y Vinay 15 B 5
FOMEF L7= (Table3), CsA KOt rifampicin D 7 LA V¥ 2_X—3 3 V& TFIZEIT 5 Kn
fE K O Vinax 1 rifampicin O 7 LA VF 2 _X—3 9 LD Knf@ME T LELS, 2 ET
DHE & —F L7 (Shitara et al., 2012; Pahwa et al., 2017), OATP1BI1 BH5EICIZ B AFMED
Wb S TR Y  ARER & Phawa & OFRER CIEFHMIIZ AW - EE R R > T2 Z b,
rifampicin LA U F 2 XN—T 9 N2 H D Kn EOZELOEN T, FHHIC HW 2 RE OE
kb EEZDNT,

Izumi 51X Z AV E TIZ, OATPIBI [HEICHEKFERH D = & Z#sE L. OATPIBI [
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(2 &L % DDI FRIOARZNED U A 27 Z e/ NRIZT 572912, PHIEXG % in vitro iREROHE &
LTCHWSZ E&2HIEL TS (zumieral, 2015), % Z T, pazopanib (2 kL 5 BFREKAEA 72
OATPIB1 [HE#ER TiX PHIE:S X OPHIEG W CEHMIiL7=, [PH]E.G Taffli L7z & %
O pazopanib @ ICso fE 1. [PH]E:S Talflli L 7= & & @ ICso fifl & bifis L CiEd > 7= (Table 1),
1> T, [PHIE:G X OATPIB1 H£EOHTHLT L b HAKW 1Cs fEAFH H 4125 OATP1BI
EETERWZ EBHLNERY | ICso EZF T 5720 DO ERE THV 2 OATPIBI
EOBRNIITEET DVERDH D,

AR (2 35\ T rifampicin |3 preincubation {Kf#AY(Z OATP1B1 Z A5 L 727~ - 7= (Fig. 1D),
Shitara © %, [PH]E:S % MV T rifampicin 23REFIKAFHIIZ OATPIB1 A FHE L7a\\ 2 & @i
L 7= (Shitaraeral,2013b), —J T, Pahwa 5 I3iKIUT, [PHIE.G % AV T rifampicin 23 FpfE{&
1FIIZ OATPIB1 ZfHET 5 2 L 25 L7, ABBRTIX shitara & & [RIFRIC[PHES % 2'E
(VTR L 72— 5 T, Phawa & X[PH]E.G % I AWV TRl L TV 5, OATPIBI fHE

IFRBERFEERHRES N TWD Z e, HWEEEOBE WD RBREROBEBNEEL X
B REMENHEER ST, - T, rifampicin 2SFFRIKFERY72 OATPIBL [HEMEMZA7 5
MEIME, SHITHFTLOIRERD S,

ZIVE THERIZIB W T OATPIBI 2E Toh 5 docetaxel £ TN SN-38 & AUC (& pazopanib &
OUFAIZE Y 1525 EH-3 25 2 E03#idE ST % (Bennouna et al., 2015; Hamberg et al.,
2015), % Z C. pazopanib 23R IZF5V T OATPIBI BEEIZ K % DDI & Z 9 Al FEMEIZ DU
T, HIEWICsofE (0.314 uM, Tablel) ZAWT R MEZFIHLZE Z A, ROEIX 1.09 T
& o7z (Tabled), 7> C. pazopanib (LEFRIZIST OATPIBI [H5EIZ &L % DDI % Z 4 #]
REMEDMEV & /RIZ X 4172, Pazopanib (FEGKIZIWNT P450 RE L0 h 7 7 HRERT
CYP1A2, CYP2C9 XiZ CYP2C19 Z[HEHEE T, CYP2D6 KU CYP3A4 (Zkf L TV FHELE
%R L7 (Gohetal,2010), F7-. docetaxel D& 7 U 7 7 AT OATPIBI i#fs 1%

(-1187G>A, c.388G>A, ¢.521>C) DO#aHE THEIZE(LE T CYP3A4/5%2 Dt Tl
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L7z (Yamada et al., 2014; Barker ez al., 2009) , 1> T, pazopanib & D HIZ & % docetaxel D
AUC @ EFHX, OATPIB1 fHE L D & CYP3A4 FHEMNRK CTH 5 &R Si7z, SN-38 T
IX. SN-38 XM D 7 v v UG RO NIRRT UGTIAL IEMIFEL &I L v &1k
L (Fujitaetal,2014) ., pazopanib X UGT1Al Z#[HE3 % = & T pazopanib a5 D& E U L
EUMEE R T D Z ENRE SN TS Xuetal, 2010), §E- T, pazopanib & DOHFFIC
£ % SN-38 D AUC @ _E5-13, UGTIAL FLEHENRK TH 2 & i, Z O Iwase
HIZK o TR s/ (Iwaseeral, 2019), —J7 T, OATPIBI PAFICIZEEKLAMDNH D
&5 pazpoanib 12 L % docetaxel XI% SN-38 @ DDI O A HEMEIZ DWW CIEREIZ R 3% 72
DIZIE, ENENDOIEE % VT pazopanib 12 L D HL Y IAH R ERER 2 56 L7 & X O KifE
ZHWDLRENSH D, ZOfd OATPIB1 ZE @ DDI IZEH L T, Xu HiX pazopanib % % 5-
SINTWVDHEED ALT 78 OATPIB1 AAE Th 5 simvastatin DFGIZ LY EAT5Z &2
HL7 (Xuetal,2012), L2AL722N5, [AIESCPIZISUNT simvastatin O FEAENRE O FL#DS
72728, pazopanib & simvastatin @ OATP1B1 %47 L7z DDI O AIEEMEIZ DWW TiE, & 572
LGB ELT S 5,

AREETIL, pazopanib 23RFEMKAFERY DM R FEE) 72 OATPIBL EER AT 2 & %
OS2 L, 2 OEERITNENZ OATPIBI [HEAITH S CsA S IXERIIINC B e 5 4
WCTdholz, &HIZ, pazopanib LK IZFVT OATPIBI [LEIZ L % DDI %L & 4 " e

PRV EHEZR ST,
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47 FERIMKAFH) OATPIBI BHEE O Bl 3EWFH BAEF T3

3

&

il

1 5n

i

2 FICE W T, FEKIER R OV OATP FRE 244 % CsA @ DDI FllicB W\ T,
ASRIBRE IZ E-5 < DDI PRI HH M & 412 R EIZ DDI Z /Nl L7z, — 5T, ¥
BRI E OS 6, PRI E L O RK AR EIC L % DDI FHITIE, £ th iz
% DDI FHAERZ AN D Z E MR SN TV D, > T, OATP fEHIZ L2 DDI FHlickn
T I RHIIES & IR R MR FRIBRE @ L 72 DDI PRI E WS Z & T, Zh b
Y X % DDI ORI O 3SR CE 5 AIREMED B 5,

% 2T, AETIIRFKFRZ OATPIBI MLEICER L. ZOEMEHT2HEMICLD
DDI % < PRIATREZ: DDI IO L AR Uiz, WK OATPIBI FLEEM
AT 2 OEEIR DDI R IEHIZIEF IR O TV D72, £ D Tl b ER DDI R
DIEWAZ N CsA % DDI FHIDOKFEIZ IV 72, OATPIB1 VBT ITIMMHIE ThH D EiS K&
W E)G & KT DDI O#i5 23 % % atorvastatin, pitavastatin }z O rosuvastatin 2 72, 24
¥ TIZ, OATPIBI FLFICITEEIKAFMED G SN TWD Z LD (Izumietal, 2015) . &
BIIZ N ENOIE Z LITHHIE L7z, ARETCIE IFHIIE~DER Y JAZT%T % OATPIBI
DHH5HEEZZE LT RIE (Ro. Ri. Rz XU'R;) KT OATPIBl D% 5H% 100% L L= R’
fli (Ro’. Ri’. RPAUNRy) ZHH L. EiK DDI #BRIZIIT 5 AUC b & i35 2 & C,
Z ORI EE 2 MEE L7z, Ro X OV Ro X, FIHRIHE 125 < DDI TR TH b | BREEE
FHET VA FaX—2a URAETOMEFERE Lz, RO ROE, APHEICES<
DDI P THVHETEKIT T LA v Fa =2 a VR TOMEEEE Lz, RR&KTRY
I%. OATPIBI {EVEDRNIEAL L [FE/NT A =2 572 5 FRIE Lz, Ry KO Ry’ &, A0
HIBHLE M OB L RE N T A —2 Ol 2 Gt TR E Uiz, £72, CsA LM KA
() OATPIBI1 FLEVER 27~ L7234 (asunaprevir, regorafenib, nilotinib, asunaprevir) (Z-2\)

THRBRICRELA O RMEZEHL, 2 53Y D DDI O AfEMEIZ DWW TR L 7=,
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F2HT AR

4-2-1. K& R VB OB AFTKTT 5 CsA ORFRIELFER OATP1BI1 BHE

%3 XD CsA 1T X DK OATPIBI BAEIERIZ T LA v 2 _X— 3 VN
5-60 3 TR TH o127z, ARBRICBIT L7 LA v Fa— 2 UL 30 0 & LTz,
HEK293/OATPIB1 % CsA L7 LA v FaX—T 3 Lzt EOFEEDOTY AT,
T rFaN—var Lozl LR LTHA L. (Fig. 1), LA rFa—y
3 VERIETFIZRIT D CsA O ICs BT ET LA ¥ a_—ra VT EHE LT 4.7-11.0

fEAET L7 (Table 1),

4-2-2. CsA |2 L5 OATP1B1 OAEL

HEK293/OATPIB1 #ifg% CsA &7 LA v Fa— g VRICHEEDR%ZETe transport
buffer ZUSM L, ZOIE DI iAF )5 OATPIBI {EMEDORNE L& G L7z, CsA 7' LA
VX aX— 3 %D OATPIBl OEIFIEIEIL T LA v F aX— 9 VIFOD CsA JEERLT
BIAR R L7z (Fig.2), [PHIEiS. [PH]E:G. pitavastatin }2 (" rosuvastatin % F\ N CEEAf L 7= &
&, OATPIBI OFEAFIEMIZ T LA V¥ o= 3 VR 20 MICB W CEHE LK T L, 14
FCHEBMIIE T L7ed > 7= (Fig. 2 A, B, D and E), —5C, atorvastatin % i\ /=& & D
OATPIB1 DFERAFEMEIL T LA v F 2 _X— 2 U 3 70 & THEMAMIIE T L7 (Fig. 20),
ARBRTIE 20 BLVHENT LA Fax—va VB TTOFMARECTH L5720,
[*H]E;S. [*H]E:G. pitavastatin } OF rosuvastatin % ZE (Z VTR L 72 & & D Kopsapp 1L O-
20 £ T OATPIB1 DFERAFEMHEDME N DRI U720 Kobsapp & 7 LA U F 2 _X—32 g U

DO CsAREZ7 1> bL (Fig. 3) . kinne XK EZR (4) XV HEH L7 (Table 1),

4-2-3. FFREAER) OATP1BI FHLE D[a]1E

HEK293/OATPIB1 fiflii% CsA & 30 537 LA ¥ 2 _X— g UIBICHEARZ & £/
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I CHEE% D FEE OB IAFZ DD, OATPIBL IETED[RIHE 2 5l L7z, 0.3uM D CsA & 7' L
AU F aX— g VELOPHIES, [PHJE:G, atorvastatin, pitavastatin & U rosuvastatin ¢ H
DIAFIT, I 26, 29, 18, 36 TN 57%FE CTld L, KT L7 OATPIBI iH141E CsA
BB ORFEMRAFAC I L7z (Fig. 4) . & FEEIZEIT D Keecovery [EAMEIEFIZ L 0 B L,

Tablel [ZHFEH A2 EH L7,

4-2-4. % RABIZ X % DDI FHRIMEE O i

ARRFTTIL, CsA D fup 13 in house THHREZHTVEIC LV FEH L72fE (0.0107) ZEEH L,
t NI ~DEL Y IAZIZ KT 5 OATPIB1 D%F5-H (f) (X, 2 TOWE DO EHHE A
L7 (Kunze et al., 2014; Izumi et al., 2018; Zhang et al., 2019) , CsA DOIYBHAELH)/XT X
— %% Table2 [IZE LTz, A (5) KU (6) KVHEM L7 RofHIE, WIFhOREEIZSOW
THERARD AUC b &t L TE L <& o7z (Table ), 72, LA U Fa—T g 45
R D ICsofifi & VTR L7 Ryl b B AUC b & b LT3 L < K> 7= (Table 1)
—h7c, X ®) KFVFEHLERMEROA (11) K0FEHLZ REIE, RiELY bE<,
BRIRD AUC HIZ KV EVME L 72 o7z, BRIRIZIS1T 5 OATPIBI FHEIC K % DDI Ofg KD U
27 it 5 AT, f4 1 S LT REZEH L, ROEIR REEFEREOELE 2D,
BRIRD AUC Lo & Bl U TR o 72, — 5T, ROMEMR O R EIL, £NZEH Ry BN O Ry &

SRR AUC L XY B IZEVVE TH - 7= (Table 1),

4-2-5. CsA LIA O REREFH) OATP1B1 fHE#K o DDI Tl

ZHIVETIZ, CsA LISMZ simeprevir, asunaprevir 2 O ritonavir (X7 LA »F a2 X— 3
THZETHT VA U Fa—Ta VRIFETICHAT OATP FEMEMZ MRS Tz L W&
STy, ZFOMEEH ORI CsA 12kl L T80 > 7= ((Furihata et al., 2014; Shitara et

al ,2013)), 72, ZL<OF X F—EHEANILIT LA X 2= 3 155028V T
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FVY OATPIBI PHEMEH AR L7=2% (Sprowletal.,2016), IE7 LA ¥ 2 _— g VT
L TR0, A v FaX— g UKV AEERANERT 208 9 0
RHTH-T2, I T, INHEMPZIHONTT LA v FaX—Ta VEBETEROIET LA >
Fa_X—Ta UEFTICBWTIERBRZ 0 L7, AR CTHW 2 Tolkamix, 7 v
AUFa—T g2 30 HITBNT, ET LA UFa— g UEMETIZHATPHIES @
B A Z b S /72 (Fig. 5) . & 2 C. 72 OATP1BI1 FEVEH % 7= L 72 asunaprevir,
regorafenib, nilotinib } O} pazopanib (2D T, CsA & [FlER D RE(LEER K& ONE11E 505k & S
L. OATPIBI [i#(Z X % DDI D A[REMEIC HOWCREE L 7=, FhZ2hoRBkE 5., B Sh
7o T A =2 O LEEOIEYENFEFH) /T X — % % Fig. 6-8 ¢ (X Table 3, 4 (TR LT,
Asunaprevir (X, FET LA U F 2= g VR FITBWTRHHKFRIZ OATPIB1 A FHE
L. EBI230 DL EOF LA ¥ a_— 3 02 & 0 FRBIKTEAYIC OATPIBI %[5 L7
(Table 4), —J5 T regorafenib &2 (N nilotinib 1%, FET LA FaN—T g VEIFIZBWTAE
HERICBIT 2R KNBETH S 10 uM IZBW T, [PHIEIS OBV AL Z DT D S8 (£
NEN25 RONT%DWD ) T LA o= 3 VAR TFICBWCIHE IS SE 72,
FBHEAI D R & QI EIREF K /X T A — & % Table2 &' 3 1278 L7, Regorafeni &
nilotinib ® Ry fEIZIFIE 1 TH Y, R’ RV LRy EIX 1.2-1.3 TH -7z, —F5 T, pazopanib
® Ry KO RYEIL, 9 2 TH 7=, Asunaprevir TiX, ZHFE TIZ OATPIBl EE TH S
rosuvastatin & @ DDI FERANENi ATV 5729, rosuvastatin @ OATPIB1 O F5-F726 R
EERH Lz, 20L&, RoEXRO R EIZEEKRD AUC HICH AR TR, —H TR K U'Rs

EIZEGR D AUC EeIZEVME T > 7~ (Table 2),
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Fig. 1. Inhibition of OATP1B1-mediated uptake of [*H]E;S (A), [°’H]E.G (B), atorvastatin (C),
pitavastatin (D) and rosuvastatin (E) after preincubation with CsA.

The cells were washed with transport buffer prewarmed at 37°C, then pretreated for 5 min with the
transport buffer without substrates or inhibitors. The medium was then replaced with the transport
buffer containing inhibitors at the various concentrations of CsA, and cells were further preincubated
for 0 or 30 min at 37°C. After the preincubation, the transport buffer containing inhibitors was removed,
and the reaction was then started by applying prewarmed fresh transport buffer containing [*H]E;S,
[*H]E2G, atorvastatin (0.3 uM), pitavastatin (0.5 uM) or rosuvastatin (3 uM) and the inhibitors to the
cells. At 0.5 min ([*H]E;S and [*H]E2G) or 1 min (atorvastatin, pitavastatin, and rosuvastatin), the
reaction solution was removed by aspiration, and cells were washed with ice-cold transport buffer.
OATP1B1-mediated uptake was obtained by subtracting the uptake in HEK293/mock cells from that
in HEK293/OATP1BI1 cells. Data are shown as percentage mean uptake volume values = S.E. (n = 3-

6) compared with those of the control.
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Fig. 2. Inactivation of OATP1B1-mediated transport of [°'H|E:S (A), [°’H]E,G (B), atorvastatin
(C), pitavastatin (D) and rosuvastatin (E) after preincubation with CsA

HEK293/OATP1BI1 cells were preincubated with CsA at 0 (O), 0.02 (A), 0.05 (o), 0.1 (@), 0.2 (A),
and 0.5 uM (m) for [*H]E:S and [*H]E.G, 0 (O), 0.005 (4), 0.01(c), 0.02 (), 0.05 (A), and 0.1 uM
(m) for atorvastatin, pitavastatin, and rosuvastatin for designated period. After preincubation, the cells
were once washed with prewarmed transport buffer and incubated with each substrate. At 0.5 ([*H]E;S
and [*’H]E>G) or 1 min (atorvastatin, pitavastatin, and rosuvastatin), the reaction solution was aspirated,
and the cells were twice washed with ice-cold transport buffer, followed by determination of their
uptake. Uptake values are represented as the percentage of the activity obtained in the vehicle control

samples and are plotted versus the preincubation period. Each symbol represents the mean (n = 3).
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Fig. 3. Observed Konsapp of OATP1Bl-mediated transport of [PH|E:S (A), [*H]E.G (B),
atorvastatin (C), pitavastatin (D) and rosuvastatin (E) versus CsA concentration.

The kobs,app Values were determined as the negative slopes of the natural logarithm (0 to 20 sec for
[*H]E;S, [*H]ExG, pitavastatin, and rosuvastatin; 0 to 3 min for atorvastatin) shown in Fig. 2. Solid
lines represent the fitting curves of the observed Kobsapp versus CsA concentration by nonlinear

regression analysis based on Eq. 4.
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Fig. 4. Recovery of OATP1B1 activity after preincubation with CsA.

HEK293/0OATP1BI1 cells were preincubated with culture medium containing CsA (0.3 uM) for 30 min.
The medium was replaced with fresh culture medium and further incubated in the absence of CsA for
designated periods. The cells were then washed with prewarmed transport buffer once, and the
transport buffer, including [*H]E;S (O), [*H]E:G (A), atorvastatin (@), pitavastatin (A ), and
rosuvastatin (), was added, followed by determination of their uptake. Data are normalized with the

control value obtained without the inhibitor and are shown as mean + S.E.M. (n = 3).
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Fig. 5. Screening of preincubation dependent OATP1B1 inhibitors.

HEK?293/0OATP1B1 and HEK293/mock cells was first preincubated with each compound at 1 pM for
30 min (closed column) or subjected to no preincubation (open column). Cells were then incubated
with [*H]E;S and each compound for 0.5 min, followed by determination of OATP1B1-mediated

uptake. Data were shown as percentage of OATP1B1-mediated uptake obtained in the vehicle control

samples.
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Fig. 6. OATP1B1 activity after preincubation with regorafenib, nilotinib, and asunaprevir.

HEK?293/OATP1BI1 cells were preincubated with various concentrations of regorafenib, nilotinib, and
asunaprevir for designated time periods (1-60 min). After the preincubation, the medium was replaced
with the buffer containing each compound and [*H]E;S, followed by further incubation for 0.5 min
and determination of radioactivity associated. Solid and dashed lines represent inhibition curves under
the condition without (both inhibitors and substrate were simultaneously added) or with preincubation
for 60 min, respectively. Data were shown as mean values + S.E. (n = 3-6) and compared with those

without inhibitors at each preincubation period.
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Fig. 7. Observed Kobs,app values for OATP1B1-mediated transport of [*'H]ES versus OATP1B1
inhibitor concentration.

HEK293/OATP1BI1 cells were preincubated with regorafenib (A), nilotinib (B), pazopanib (C), and
asunaprevir (D) for designed period. After the preincubation, the cells were washed with prewarmed
transport buffer and incubated with [*’HJE;S. At 0.5 min, the cells were washed, followed by
determination of the associated radioactivity. The kobs app Values were determined as the negative slopes
of the natural logarithm. Solid lines represent the fitting curves of the observed Kobsapp Versus each

inhibitor concentration by nonlinear regression analysis based on Eq. 4.
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Fig. 8. Recovery of OATP1B1 activity after preincubation with OATP1B1 inhibitors.

HEK293/OATP1BI1 cells were preincubated with regorafenib (10 uM, O), nilotinib (1 pM, A),
pazopanib (10 pM, o), and asunaprevir (5 uM, <) for 60 min, washed, and further incubated in culture
medium without each inhibitor for the designated periods. Then, the medium was replaced with the
buffer containing [*H]E;S, and cells were further incubated for 0.5 min, followed by determination of
radioactivity associated. Data were normalized by the control value obtained without the inhibitor and
are shown as mean + S.E. (n = 3). Similar data for pazopanib have previously been obtained (Taguchi
et al., 2019), but those shown in this figure are obtained in different preparation from the previous

ones.
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Table 1

Kinetic parameters for inhibition, inactivation, and recovery of OATP1BI1 activity, and estimation of DDIs potential of CsA

ICSO (HM) kinactC kIc kobsd krecoverye fu,p Iu,inlet,maxf fe Ro Ri Ro R3 Observed
Substrates AUC
Pre(-)*  Pre(+)® min’! uM min'  min’! (CsA) uM RN (R0 (RN (R (R3"e ratio
0.77 1.11 1.48 3.93 3.98
EiS 0.169 0.0354  2.47 0.145 0369 0.0122 -
1 (L15) (1.72) (312) (36.0)
1.08 1.47 54.4 58.7
E>G 0.319 0.0548  2.53 0.126  0.426 0.00798 1 -
(1.08) (1.47) (54.4) (58.7)
) 1.06 1.55 4.23 4.28
Atorvastatin 0.351 0.0319 0.734 0.0297 0.339 0.0161 0.0107 0.0117 9.0, 15"
(1.07) (1.80) (22.1) (23.7)
. . 0.43 1.08 1.29 1.74 1.74
Pitavastatin 0.119 0.0239 1.3 0.0282 0.617 0.00702 4.6"
1 (121) (2.07) (88.9) (108)
) 0.82 1.10 1.59 5.48 5.49
Rosuvastatin 0.193 0.0312 1.64 0.0309 0.74 0.00227 7.1h
1 (L13) (1.82) (327) (371)

2 I1Cso values estimated without preincubation.

b ICso values estimated after 30 min preincubation with CsA.

¢ Calculated using Eq. 2, based on the data shown in Fig. 3.

d Calculated using Eq. 8.

¢ Calculated using replotting the data shown in Fig. 4 into sigma-minus plot in logarithmic scale, followed by linear regression analysis.

fCalculated by Eq. 5 based on the data shown in Supplemental Table 1.

¢Ro', Ri', R2', and R3' values were calculated by assuming f value as unity.

" Yoshida et al., 2012.
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Table 2

Pharmacokinetic parameters of preincubation-dependent OATP1B1 inhibitors

Inhibitors
Parameters
CsA Regorafenib Nilotinib Pazopanib Asunaprevir
Chax (umol/L) 0.95*° 5.22¢8 1.66' 92.8k 0.078™
ka (min™) 0.0152¢ 0.1 0.0123’ 0.00968* 0.1
F.F, 14 14 0.301 0.225* 0.19"
Dose (umol/kg) 2.4% 4.73# 10.8 26.1% 3.82™
Rs 1.05° 0.6298 0.68' 0.63* 0.55"
fup 0.107° 0.00188¢ 0.016! 0.00018' 0.003"
Qn (L/h/70 kg) 97

@ Miick et al., 1999

® Blood concentration

¢ Kawai et al., 1998

4 Assumed to be unity

¢ Zaghloul et al., 1987

In-house data estimated by equilibrium dialysis method

¢ Stivarga (regorafenib) Tablets, FDA approval package, 2012

" Assumed to be unity

I Tasigna (nilotinib) Oral Capsules, FDA approval package, 2007
iLietal., 2015

K Votrient (pazopanib hydrochloride) Tablets, FDA approval package, 2009
! Taguchi et al., 2019

™ Eley et al., 2015

" Sunvepra (asunaprevir) Capsules, Common technical document, 2014
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Table 3

Kinetic parameters for inhibition, inactivation, and recovery of OATP1B1 activity, and estimation of DDIs potential of preincubation-dependent inhibitors

. ICso values (HM) kinactd kld kobse krecoveryf Iu,inlex,maxg Ro Ri R> R; Observed
Inhibitors .
Pre(-)* Pre(+)° min’ uM min™' min™! uM (Ro") (R1") (R2) (R3") AUC ratio
Regorafenib ~ >10 0403 0365  3.63 0.00757 0.0378 0.0769 (1.01) (1.19) (121) (1.22) NAJ
Nilotinib ~ >10 0235 0411 205 00154 00627 00797 (1.01) (1.34) (1.25) (1.26) NAI

Pazopanib  1.42°  0.314° 0.856  0.525 00422 0.0416 00272  (1.02) (1.09)° (2.01)  (2.05) 1.26%, 1.89"

A i 0.17 0.0349 3.51 0.639 0.00565 0.289  0.00994 1.0e” 122" 143" 149" 141"
sunaprevir . . . . . . . (1.05)  (128) (1.58)  (1.67) .

2 ICso values estimated without preincubation.

® Cited from Taguchi et al., 2019.

¢ The lowest ICso values shown in Supplemental Table 2.

4 Calculated by Eq. 4 based on the data shown in Supplemental Fig. 2.

¢ Calculated by Eq. 10.

fCalculated by replotting the data shown in Supplemental Fig. 3 into sigma-minus plot in logarithmic scale, followed by linear regression analysis.
£ Calculated by Eq. 7 based on the data shown in Supplemental Table 1.

b f£=0.82 (Rosuvastatin)

' ICs0,pre(-) is assumed to be 10 puM since inhibition did not reach 50% at maximum inhibitor concentration (10 uM).
i Not applicable.

K Hamberg et al., 2015.

!'Calculated based on AUC of SN-38 after administration of irinotecan (Bennouna et al., 2015).

™ Calculated based on AUC of rosuvastatin (Eley et al., 2015).
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TABLE 4

Effect of preincubation with regorafenib, nilotinib, pazopanib, and asunaprevir on OATP1B1-mediated uptake

Preincubation period ICso value (uM)?
(min) Regorafenib Nilotinib Pazopanib® Asunaprevir
0 >10 >10 142 £ 023 0.170 = 0.074
1 >10 398 £ 1.50 0.594 = 0.030 0.176 = 0.041
5 >10 6.88 = 1.56 0314 = 0.028 0.138 = 0.040
30 408 = 048 1.89 £ 0.37 0.374 = 0.074 0.0349 = 0.0103
60 0.403 = 0.234 0.235 = 0.169 0.530 = 0.022 0.0415 %= 0.0170

2 ]Cso values were estimated based on the data shown in Supplemental Fig. 1 by a nonlinear least-squares regression analysis (parameter estimate + parameter

S.D., n=23-4).
® Taguchi et al., 2019.
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3HT B

AREETIE, BEEEKAFEAY OATPIBI [HE D DDI FHMAEICES LT Luntetmax X O KifE 572 5

Rt
B

a

WP AE 23S < PRI S OATPIBLIEMEDARTEAL L HIHE D /8T A —Z 0572 5 TRl &
PR RRE L 72,

3 50 OATPIB1 HEEIZx3 2 CsA @ Ry fEIX. BAKED AUC IR THEFIE) - 72
23, Ra MO Rl CIEEEAR D AUC LIV ME T Y (Table 1), asunaprevir (28T b [AlkE
OFEFAFRE HAv7z (Table2), fiE> T, R KO R 1L, R A7) OATP1B1 FH5E 4] DDI

ERANCTT 5 5 2 TERRIBEICRY 25 B2 bk,

L2723 B, 320 OATPIBI AEEIZxd % CsA D Ry MUY Rs fiEilE AUC b X DK<,
DDI % if/NaAfi L 72, Atorvastatin (OATPs, BCRP, P-gp %X CYP3A OIE) . pitavastatin

(FHXIH 72 OATP1B1 &) % O rosuvastatin (OATPs, BCRP & U} P-gp D FEE) 1% OATP1BI
DIEBETHDHIET TR, ZOMD N T Vv AR—Z =R RBBEEORETH D

(Prueksaritanont et al., 2014; Yoshida et al., 2012), F 7=, CsA 1L OATPIBI1 (Zx}9 % BAE(EH
7217 T72 <, OATP1B3, CYP3A4 }x ' BCRP (Zxt3 2 HEEM & H 7 % (Duaneral, 2017),
HE > T, BERIZIU T atorvastatin, pitavastatin & OF rosuvastatin & CsA OFfH Tix, OATP1BI
LISMZ b % 72 B T 0 AR — 2 =8 iR O DD BAAEC TV LR H 5, =56
(2. DDI Z i/l L 722 O oK & LT, OATPIBl O% 5% (f) RN Ex 5D, Ry,

Ro MY R fEIE FEICR & <A X T 205, ARETCTHWZ FEIX 3 SO LOFEfET

Ff

HY | EERIEAECERHEZE N A USRS E 2 SN, ZOBLE) G, ARETiE DDI
DBEVEEBET D5 B CTIEZ 1 & Lz & O RES FERIZFH L7, Ry ORy EIX AUC
XY b < DDI KT 2558 & e o 73, ARtk D 2 L1372k o7 (Table 1
FKON3), fE- T, REIFERKMBIFIZIS T DDI D@L EHT 5 9 2T, AHREEIC
2D EBZ B,

ARRFITIL CsA LIS OB % 7238758 OATPIBL (TkF L CRERIRAEIIILE 2] LTz, 20
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oG, regorafeni /& (X nilotinib £ 7 L A V& 2 _X—3 3 VAR TFIZE W THIH T OATPIBI B
FEEMA AR LT (Table4), fit> T, OATPIB1 OFEZFHlICE VT, EAIZ LA X
aX—va VT AGEMITEETHL Z NP L0 o7z, LU, regorafenib & nilotinib
DRAEITRKRT 1.2-13 TholoZ &b, ZHHEMITERRIZISV T OATPIBI P
5< DDI Z i Z J AMREMEIMEWV & B X Hiv7e, —J T, pazopanib D Ry’ X Ry’ I 2 Th
Y DDI 3L Z % AIREME S RIS S A7 03, 35 3 B Con L72 & 9 1T pazopanib (3 Z 4LV E CTRERIC
BV THfEIZ OATPIBI BHEIZ L W AUC S EH- L7 W O SN2 2 &5 pazopanib
DERRIZIUNT OATPIBI FHEIZ L% DDI & 2§ A[REMEIC DWW T, A% ORRIRIFED
i R IR L 72wy,

Tzumi HIE, 17 LA o F 2_X—3 a9 VRO CsA @ ICs 7Y OATPIBI JEEIZ L » T
6 (ERER NS Z L 2 WA L7z (Izumi et al, 2015), &2 T, ARG CIXENREThORE D
&2 OATPIBI {EMED ARTEALERER & ORI E R 2 FE5E U720 Kinacts ki MY Keecovery 1EZEHLE
M, BEIZE T34, 50 KOTLERRY . ZH3T A= 2B L Tb FREIRAFMENGE
HHTZ, 2T, Ry (R) XUERs (Ry) % VT DDI 2 FHIF 2B, A batin ik
CEHERBRCTHENTL2EEZ2M —T 04 RZHY, SHIZHKTERIENEIND
OATPIB1 HEHEAHWTHMM T2 Z N FE LV EEZ b, L L, EBRICERK CfE
&5 OATPIBI BT R CEIHET 2 2 L IREECTH 523, #AIN 72 OATPIBI AE
ThdEGCDOREKPRMHEIZES DRLR LY bEN-72Z &35 (Table 1), ExG &

O TIImEtEE X 0BT 55 EE Th 5 rTREMED RIE S 17z,

ARET T, ERB CHW REREDS Kn @ X 0 & o722 805, ICs % KifE
ERELT Ry MO Ry DFFEICFIH LT, 72720, 2 OBGEKIREAD A B/ FEBL A B
FIHEDWEEM 2 - T856 120 Seo 72D  RFFIKAFRIBLEEM 27~ L7z CsA @ ICso
A KifEEFE LW ERETERWATREMEDRN & 5, 72, CsA ITX D OATPIB1 DO AELE

FEIFEFIZ RS, FRITEW CsA IR EEIZ I T Kinaer &2 IEMEIZFHI T & TWRWAREME S &
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Do e T, AMFESTIRE L7z DDI FHIEN RO alf L E 255 < DDI FHIE Y &
THFEE BN TODEE I IOV TR, 4B S HITRIEL T BN H 5,
ARFCIE, FERMKFR) OATPIBI FLEICHE B L., 563k AR E 12 -3 < DDI Fifll=k
& ARTEAL K ONE {30 A2 & fLA5A A0 72 DDL Tl 0 TR IS DWW C L FRBRRE L 72,
OATPIBI1 {EHEDAIH(L, [BIfEEFR & Y OATPIB1 D% 53 & flAiA A 72 DDI FHIRUTHEK
@ DDI PRI AR TF ML M L, RfEKA7H) OATP1BI FLE @ DDI % £ U iE &Y
(CTFHIFTREZRIEIRICR Y 2 D LB A b, E£7, OATPIBl OFHEHRAEZ 1 L35 LT,
DDI DA REMEARET H L7272, EFG BRIV TR LA A R FIK7EHY OATP1BI
FEMEZA LIS E 0K KD DDI U A7 FHEICHE T, AHRIEIEICRY 22 LRg s

i,
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HS5E MR

Y E/EM (DD (TEEZREEACIBHENROWII 2 EORIR L7002 &b, EHE
mBAFEIZEB VT MBI DD OFRL ZOREZ FHT L2 LIFEETH S, FRO
DDI H A KT A /A 2 ZTlix OATP FLFEIZ IS < iR DDI sUBR 50 2 )4~ 5 7= o D
DDI FRIEDR EN TV 5725, OATP FLEICIT IR FE, RERI R AFABR R K OV R
FrtI 2 BEER R S 0 | FEERICBIEDO T A RT A4 L TREN TS DDI FRIATIE—H
DOEITHIEVEIC 2 D Z LRl STV D, & 2T, AR CTIIRFRIK AR 72 OATP FHEIC
& H UMD\ DDI TREOREEEZ B 5 LT,

5 2 B CITRE MR R ORI EE 2592 CsA &2V T, "Bl I 5 <
DDI T 6 Pl L7c AUC @ EF- & IR DDI GUBRICE 1T 5 AUC D _ER7 & i L7z,
Invitro i BR)> 5T} L 72 AUC O _EFI3IEERIR DDIERIZ31F 5 AUC O _EFZHA~TEL
AR o T, ZOJRKIE, CsA OGP EEE F ISR A L7z CsA (12 X 5 Oatp BHE 2 T
XUTHAIA ATV RN ENRR TIE e < BERKAFR M ORI EIE R 2 A 4 2 3
¢ DDI % o] iR 5E (S 72 DDI FRIRIC Y TEO TV D Z ENFRIN EE 2 S, B
(R K OYFRFrfse ) OATP FREANEI 2 H 3 2 34 o DDI % m[ififfHE (C B-5 < DDI Tz
HOWTEEMICTHT A2 Z L IZNETH D B2 BTz,

BIETIIT LA v FaX—va VT TRV OATPIBI FREMEMZ A L. BKICHW
T OATPIBI J/E & @ DDI 3 & TV 5 pazopanib @ OATP1BI1 BHE DR & FEIKIZE
i} % DDI O A[HEME % §FAl L 7=, Pazopanib |% CsA & RAEICERHO T LA o F 2_— 3
> T OATPIB1 {Zxt 9 2 BEEIEM A ¥4 S, OATPIBl D KnfH & Vi Z[A U & 91221k
7z, —F T, pazopanib & DT LA L FaX—1 3 L VKT L7z OATPIBI IEMEIX
CsA LG L CGHEMICEIE Lz, 7 LA U F 2 _X— 3 VA F TR L2 BV ICs
EZ AW & & D R EIZ 1.09 TH Y | pazopanib (LK 1235 T OATP1BI [ L % DDI

2R REMEI R EHEZR S L, & 512 CsA & pazopanib & DD OATP1BI1 PHEIZA A
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TERITERD b e o7z,

4 T, RKENILEEMN 2/ % OATPIBI BLESROMEE O\ DDI FRIED
Mg B L7z, PR EIC RS < DDI IR, REIKAAHY OATP1BI1 FHE$E D DDI
2 L </NiHili L7z 2 & 226 DDI Z 5 fatE & HE T 2 I RetEd @\ 2 & VR ST,
—Ji C, OATPIB1 {EM DO RIG(L, [ /37 A — X K TN OATP1B1 O 7% 53 4 74 5A A 72 DDI
FRGE, AR EIZ -5 < DDI PRI L HEERICE T S AUC O EFRICEL, LY
TE R 72 DDI FRIOFRIRIC/R Y 2 5 LR STz, S HIZ, OATPIBI OF G- % 100% &
L7- DDI F#I=0%. OATPIBI1 [HEIZ L % DDI OBEPMEEBET DD IEIEIC/AR 0 2.5 L
g23hi,

AWFFEIE SIS IS 3B eI TE) OATPIBI FEIEH 2 A3 2 BAF LG40 DDI
DREMEDEBHZ B W THMATH D, S HIT, OATP LSO I T v AR —Z —IZB L TH
FURAFRIBAEER A SRE SN TWD 2 &b, e N7 o AR—F—IZx4 % DDI Tl

IZHISHTE D ARENN D D,
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Howm  FEEITIE
6-1. FAHKE

Pravastatin 2 " ABT (%, Tokyo Chemical Industries (Tokyo, Japan) & ¥ [l A L7, Rifampicin
I%. Sigma-Aldrich (St. Louis, MO) X VA L7z, CsA, midazolam /% O} Atorvastatin calcium
trihydrate {%, FUJIFILM Wako Pure Chemical Corporation (Tokyo, Japan) X WA L7z, CsA
ORFMTH S M1 1L, Toronto Research Chemicals (North York, Canada) J Y EEA L 7=,
Pazopanib /%, Synkinase Pty Ltd (Victoria, Australia) J ¥ i A L7, Pitavastatin calcium /%,
Avachem Scientific (San Antonio, TX) & ¥ A L 7=, Rosuvastatin calcium (% AK Scientific (Union
City, CA) £ Y i A L7z, Pazopanib |%, Synkinase Pty Ltd. (Victoria, Australia) & ¥ A L7z,
Asunaprevir (%, Santa Cruz Biotechnology (Dallas, TX) & ¥ i A L 72, Nilotinib /%, ChemScene
LLC (Monmouth Junction, NJ) & ¥ i A L 7=, Regorafenib |3, Toronto Research Chemicals (North
York, ON) X v f# A L7z, [*H]Estrone 3-sulfate (E;S) (51.8 Ci/mmol) |%, PerkinElmer (Waltham,
MA) X YA L7z, [*H]Estradiol-17B-glucuronide (E2G) Id. American Radiolabeled Chemicals

(St Louis, MO) (% PerkinElmer (Waltham, MA) X VWA L7z, 7 b 3 KOz~
—/L L7277 v MEGFENTH#IE (Lot No. Rs702 from 8-weeks-old male Sprague-Dawley rats) (3,
ThermoFisher Scientific (St. Louis, MO) X WIEA L7z, & MEGFEAFHIAE (Lot No. Hu8239 from
a 52-year-old female Caucasian) %, ThermoFisher Scientific (St. Louis, MO) XYV iEA L7z, T
> MIEIX, ARBRICEENRNT v BTz, TOMOREEIL, T~ TREEZ v
7zo & MBI~ L R ES IRV, BIFREEERA S e M mBEZ R RIT Lo TKR
SNRABRETEFICE SN T 8 ADR T T 4 T biGFbTe, TOMOREIT, F Tk

WSR2 T,

6-2. Hi)

6 JHfE DIEM: Sprague-Dawley 7 » k% HARTF ¥ —/L A U /3— (Kanagawa, Japan) £ ¥ A

65



L. 12 B OBREYA Z L, JE 30-70%. 20-26°C OZAETHE L=, B ERIL. FL4F

SRR A S EIRZ BRI L > UK SN BRETRF 2 - THEi S T,

6-3. W5

DMSO, =% /—/b Kolliphor ELP K OVEFIRIERORAK (2:2.5:2.5:93) ZiE{kL
L CIfiE 872 0.1, 0.5, 1, 3 XU 5mg/kg @ CsA, 10 mg/kg @ rifampicin XK E A >
TG CRBE T CTERTO T v MIRARRTERRY b HEISOHEIRNE G- LTz, &5 0%
H, &0 7% H\T 0.5% M.C. TH# S 72 30 mgkg @ pravastatin 2 ¥ 10 mg/kg D
midazolam DIRAEZ — Wi 72T v MIENEE Lz, CsA 5% Oatp {EPED[H]
18 A 53 238 TlE, Smg/kg @ CsA TR ZF RN S5% 1 B, 3 AKRON7 BickWn
T, B ST > MIZ 30 mg/kg @ pravastatin 288 %5 L7=, CsA ORI L5
Oatp PHFEZFEAM 3 25k CTld, ABEERICHEMRE S BT P450 FERINAIPAEFEAITH S ABT

(20 mg/kg) ITAEBEEHKZ A Y 7NV T VKT TERETOZ v MIPANRIERR?> & B
[ 2 RN G- LT, 16 %, A Y 745 VTR TF » M2 0.5 mg/kg @ CsA %
D~ ONAMRIEFRIR) b HEI S RN G- LTz, 20 1 B#, &0 7 2 vt
Mo/ X727 > M 30 mg/kg O pravastatin & #% 1 #5- L7=, Rifampicin {2 X% DDI &1
KSR A2 MEE T 5BRTlZ. DMSO, B X 7u by r7asx A b v ROVERAE
TROIRAW (5:13:82) IZIAfif St 7= 10 mg/kg M Y 25 mg/kg @ rifampicin X 1EE DIRAE
A Y TNT URERT CERETO T v MTNRMRTEFRIRY b HEIZGEFIRN 5 LTz, 5 5
#%. WEEFDZ v MT 30 mg/kg O pravastatin & O 10 mg/kg @ midazolam DIRAHE % # A%
5. U7z, Migl%, pravastatin f& 05 5, 15, 3047, 1, 2. 4, 8 BFRIICMEFRER T CRERR
L VBRI LTz, BRER L7 % 4°C, 14,000xg T 10 /im0 L, M4, i xme
T 5 FT-30°C THRE LKIKZ v~ b7 T 7 ¢ —E&oHrEEE (LC-MS X% LC-MS/MS)

Z W TISE T OB EE 2 IE LT,
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6-4. A7

AR CIE, HEK293/0ATP1B1 FEEU#AE & L T HEK293 #ifdiZ OATPIB1 X i FLAG 73
fiih L7c OATPIBI Z 5|58 Bl & 72 il 2 6 il L 7=, HE293/OATP1B1 JE 3Ll % L-
glutamine & phenol red & £F, 10% 7 VIERME, <=2V /A ML T h~A T KDY
1 mg/mL @ G418 % & T¢ Dulbecco’s modified Eagle’s medium (DMEM, high glucose) (FUJIFILM

Wako Pure Chemical) T 37°C . 5% CO2 $efECHi# L=,

6-5. HEK293/OATP1B1 Al 2 FHV N 72 B 0 A B kB

HEK293/0OATP1B1 #fifld & poly-D-lysine = — 7D 4 well (ThermoFisher Scientific) X[
24 well 7'L— b (Becton Dickinson, Franklin Lakes, NJ) Z 1.0 X 10° cells/well 7% CHEfE L
2o FEFETR 2 HIZ, 5 pL @ 500 mM FEERT b U U A2 EHUCIRIN L (BIRE - SmM), &
BIZZDO—BHICE Y AL A Fh LTz, REEUKAFRPLERBR (PretCo &I &) T

. EEHE A ELD RN TE1£1T 37°C (2D TE U transport buffer (125 mM NaCl, 4.8 mM KCl,
1.2 mM CaCly, 1.2 mM KH>PO4, 1.2 mM MgSO4, 35 mM HEPES, and 5.6 mM D-glucose, pH 7.4)
T2 EPEVEIT o721, transport buffer T5 3] 7' LA v FaX—Ta Lz, D%,
BEXTIR (BHIR L © 1% DMSO) SUPHEAZ & E2 transport buffer (ZEH#HE L. 37°C T 0-60 7
M7 A rFaX—var i, A rFaxX—3 %, [HEAEE T transport buffer
ZELD bR BV L FHEAR A & T transport buffer 2 FARIZ RN L BV 3A Bkl 2 BHAA L 7=,
Coincubation §ef (Co §eff) TILBHFEHI % & £ 72\ transport buffer T HEK293/OATP1B1 #f
Ja% 30 07 LA X a— g ok, HE EBRERE S Te transport buffer (ZiEHL L, HLY
IWHRBERIA LTIz, LA v Fa—2a  OROEMNE (Pre ff) Tix. BLEAZET
transport buffer T HEK293/OATP1B1 fifid % 3053 7 L A > F 2X— 3 4 ,37°C D transport

buffer T—JEHWEITV, HE DA% & T transport buffer (ZEH L, BV ALGERZ B4A L
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72o OATPIBI1 {HPED[BIEEAER T, BLEA] 2 & Tebf5 1T HEK293/OATPIBI il 30 (CsA)
1% 60 43 (asunaprevir, nilotinib, regorafenib % (F pazopanib) 'L A ' F 2 X— 3 %, i
EA 2 & £V B U AR U7, B LTCRFRIIC R W TR Z B BR&E | 37°C @
transport buffer C— PRV Z 1T > 7214, 7272 BIZEEE D A % 5 L transport buffer 2 1 L T,
Y AR GRER 2 BiG U 7o, WRERKAFRY 72 OATPIBI1 FEVEH OB R rIMEHT <k, BLEAIZ
& Te transport buffer T30 37 LA »F 2X—T 3 %, 37°C O transport buffer T— 0
ZATUV, 7272 BIZPHIES & R EiS DIRE# A HEK293/OATP1BI AHAZIZ#IN L T,
B0 A BRZ BRAE L 72, OATPIB1 OKfEMEAFAIFHEIZEE T 5 pazopanib & CsA DAL AAE
H % fatd 2308 Tl pazopanib }2 OF CsA % 7 10 transport buffer T30 537 L A > F =2 _X—
v a %, 37°C O transport buffer T—FEBEVEZATVY, 7272 HIZEE % 5 L transport buffer %
HEK293/OATPIB1 M ZiRMN L T, MY iAZ sl & BR4s L7, OATPIBI fEIEDATEALEER
TlE. HEK293/OATPI1BI1 #fifid % BHEA] (CsA; 0.05-0.5 uM, asunaprevir; 0.05-1 uM, nilotinib;
0.2-5 uM; regorafenib; 1-10 uM, pazopanib; 0.1-2 uM) XXM R % 5 €9 transport buffer C
T A FaX—T 3 L7 (CsA; 20 sec-3 min, asunaprevir; 1-5 min, nilotinib; 1-5 min,
regorafenib; 5-30 min, pazopanib; 0-2 min) , & D%, AR E DB Z F/NRIZT 572901
37°C® transport buffer C 1 P> 7214, 7272 HIZEE DA% 5 Lo 72 transport buffer % ¥
ML, KIG#EBBLTZ, 0574 (PHJES X OVPHIE.G) Xi 143% (atorvastatin, pitavastatin
KON rosuvastatin) . SO ZFRE . K& L7z transport buffer 012 C 2 AP L7-, &aklk
T, 02mL ? 0.2NNaOH Z A T —BipiE L7c, 3H, HCl Z I TR, Mifais
FE IR B VSRS IR O i E Y & ik v > F L — v 3 v % — (Tricarb 4910TR,
PerkinElmer; LSC-6100, Aloka Tokyo, Japan) TH#IE L7=, ffdD ¥ "7 Ei34Mig 7T v7
SUERREREE LTH N7 EES v b (Bio-Rad Laboratories, Hercules, CA) % FH T,

Bradford I ZHEVWVEIE L 7=,
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6-6. 7 v b TG~ pravastatin D H Y A Fx kR

Z v NS RIAE 2 37°C ORI CiFH L, thawing medium (ThermoFisher Scientific) (277
HELTRE L%, =R, Soxg T 5 iz Le, REZRE, 7 Ml Krebs—
Henseleit (KH) buffer (118 mM NaCl, 23.8 mM NaHCO3, 4.8 mM KCI, 1.0 mM KH2PO4, 1.2
mM MgSO4, 12.5 mM HEPES, 5.0 mM D-glucose, and 1.5 mM CaCl2,pH 7.4) CHF# L, 4°C,
50xg T 5 orfliEl Lz, BEZERWZ%, 7 > MIFMIRZ KH buffer 3137 » b IfLIE C R
BWL, VU arbA Y —iEZ LD B IAZRER A 520 7= (Takeuchietal.,2014), 7 v MAT
MRz 37°C TS M T LA Fax—var Lz, HHU®H 37°C TROTE W/ 2
uM @ pravastatin & CsA, rifampicin XX DMSO % & ¢¢ KH buffer 3 |Z7 » MG Z= &N
ZCIRA L, %R L7z, Rifampicin /3 KH buffer X V7 » b fLiEST 0.01-1000 uM
O#FPH E L7z, CsA 1% KH buffer 24Tl 0.01-10 yM & L., MiESMCid 0.1-100 pM & L
720 BUGIET O DMSO REEILT T 1% (vv) & Lz, BUSBRSAT 3 /3128 T, SOSK
200uL & 100 L D U = A A v (B, 1.035) & Z D FJEIZ SM OFFfET T =17 A 50
L ZEDy ) arFa—TICHEL, wm Lz, EmOo%, iz Et FE2RkERC
OIF CTHRIFICHE LT, > Y A AL BEEo B 100 pL Z#50F 2 —7 (2B L, Y
arFa—TxYol%, Ty MR EZD TEENOF 2 — 7SS AR TiE
DL, 7y Mz ER L7z, 7 v MTMF O pravastatin & T B O pravastatin, CsA
e Of rifampicin 2 LC-MS/MS (2 XV E&E L7z, RIEOEWIREIL. RIS T TOIEMIREE &

ELWERE LT,

6-7. & MATHIE A V7 B GA A 3RBR

t MEFEATIE A2 37°C CRlf#ET% . thawing medium (ThermoFisher Scientific) (2 L C iR
L. 2. 100X g T 10 /il Lz, EiEAFRE | seeding medium “C 0.8 X 10° viable cells/mL

2720 KO ICTHEE L, collagenl == — NEHD 24 well 7' L— NMIHRFE L7o, &% 4 FFfH
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2, 37°C (T TEV /2 KH buffer Tk MHFHMIfEA 2 B4V, pazopanib XX CsA Z 5
KH buffer T30 /07 LA v FaX— 3> L, 30 5tk. 37°C @ KH buffer T 1 FELE,
[PH]E:S %Z & e KHbuffer (CEH#L L T30 A »FaX— 3 Lz, 30 %, b MF#lz
JK# L7z KHbuffer © 2 FEEVEVY, 0.2mL @ 0.2NNaOH % il 2 C—B e Uiz, IREERIEIL,

OATPIB1 Z&Eifa & [Flkk & L7,

6-8. IfiL {55 S i3 ifn HE P AR Bl B SR O HNE

CsA. rifampicin % O pazopanib 7 » MiUHE, Mg ke b IR B 5 ESRI3HlE ik
WXV EH L7z, B GEALOERE : Sam, 0 FEDO T v M4 7 14,000 Da) % 78 KIC
| FEIE T 7206 BrdEElc v b L, @iEa 8/ T 200, 400 X% 750 L D1
IFMyEE 0.1 M U Ul Y 7 ANy 77— (pH7.4) ZENEIRML, 37°C T 20 Kef]A
V¥ aX— b Lz, P b, mAEOTmE L Ny 7 7 —Z[EIL L, LC-MS X% LC-MS/MS

(C XY FEMREZJE LT,

6-9. LC-MS/MS JIIE 4k

6-9-1. TSO Quantum Ultra LC-MS/MS > A5 A (pravastatin, rifampicin % (" midazolam @3

)
(1) A—FrFr 75— HTC PAL /A AL—F v k LC HEAY 2T I
(CTC Analytics)

Q) ks~ hrsr77 40— Accela (Thermo Fisher Scientific)

(3) HEENHTEE TSQ Quantum Ultra (Thermo Fisher Scientific)
HPLC £:fF

T T I YMC-Triart C18 (5 um, 2.0 mm IDx50 mm, pore 12 nm) VA =X ¢

B A 0.1 vol% B /KK
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BENFE B : AB )=V

T MRFERRTE : 40°C

EANE : 15 uL

T HESRIE
fF i A B
min puL/min % %
0.00 800 95 5
0.50 800 95 5
0.51 800 10 90
0.60 800 10 90
0.61 300 10 90
3.00 300 10 90
3.01 800 0 100
5.00 800 0 100
5.01 800 95 5
6.00 800 95 5

- MS &

Ionization Method: Electrospray lonization (ESI)

MS Acquire Time: 6.0 min

Q2 Collision Gas Pressure:1.5 mTorr

Spray Voltage: 4000 V
Sheath Gas Pressure: 30 Arb
Auxiliary Gas Pressure: 35 Arb
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Capillary Temperature: 300°C

Scan Width: +0.50 amu

Scan Time: 0.050 s

Q1 Peak Width: 0.70 FWHM

Q3 Peak Width: 0.70 FWHM

Precursor ion Product ion
Compound
(m/z) (m/z)
Pravastatin 423.200 321.200
Rifampicin 821.400 397.200
Midazolam 326.100 291.100
Ketoconazole (RIRZEYIH) 531.200 243.900

6-9-2. TSQ Quantum Vantage LC-MS/MS 3 AT A (CsA. CsA fEit% M1 . atorvastatin, pitavastatin

KON fluvastatin D HIE)

(1) A—r ¥

2) Wik7 a~ bk

(3) EEioNritE

- HPLC £/
VALl N
BEH A
BEH B :

N7 LIRERRE

7— NANOSPACE SI-2 3133 ) KBgy —#

757 4— NANOSPACE SI-2 3101 ) KBgy —4#
NANOSPACE NASCA2 5200 (#%) KPR/ —%
TSQ QUANTUM Vantage

Thermo Fisher Scientific

Capcell Pak C18 (3 pm, 1.5 mm IDx35 mm, pore 12 nm) (¥§) KBk —#
1 mM FFET =1 A
T hr=FrUL

40°C
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EANE

- HPLC £/

SN T A

10 pL
P i A B
min puL/min % %
Init 400 85 15
0.60 400 85 15
0.61 400 5 95
2.80 400 5 95
2.81 400 0 100
3.70 400 0 100
3.71 600 0 100
4.60 600 0 100
4.61 400 85 15
7.50 400 85 15

YMC-Triart C18 (5 um, 2.0 mm IDx50 mm) (BR) KB —4

0.1% FHRKIEHE

AL ) =)

: 40°C

10 pL
7 it A B
min puL/min % %
Init 400 85 15
0.60 400 85 15

73



0.61 400 5 95
2.80 400 5 95
2.81 400 0 100
3.70 400 0 100
3.71 600 0 100
4.60 600 0 100
4.61 400 85 15
7.50 400 85 15
- MS &
Ionization Method : ESI)
MS Acquire Time : 8.0 min
Q2 Collision Gas Pressure : 1.5 mTorr
Spray Voltage : 3500V
Sheath Gas Pressure : 40 Arb
Auxiliary Gas Pressure : 25 Arb
Capillary Temperature : 235°C (CsA KO M1)
: 330°C(atorvastatin, pitavastatin }2 TN fluvastatin)
Scan Width : £0.50 amu
Scan Time :0.20s
Q1 Peak Width : 0.70 FWHM
Q3 Peak Width : 0.70 FWHM
Precursor ion Product ion
Compound Ion mode
(m/z) (m/z)
Atorvastatin 480.200 418.200 Positive
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Pitavastatin 422.300 274.100 Negative
Rosuvastatin 480.200 418.200 Negative

CsA 1202.9 425.300 Positive

Ml 1219.0 425.300 Positive
Ketoconazole (RIR#EHHE) 531.200 243.900 Positive

6-9-3. Q Exactive ™ LC-MS ' AT A

(1) A—FrFr 75— HTC PAL /A AL—7 v k LC TEAY 2T I
(CTC Analytics)
Q) WKkrsa~ 777 4— Accela (Thermo Fisher Scientific)
(3) HEENHTEE Q Exctive (Thermo Fisher Scientific)
HPLC &/

T T I CAPCELL PAK Cis ACR (3 um, 1.5 mm L.D. X 35 mm) KfkxY—%
B A 0.1 vol% M /K Es iR
BEH B : AL ) =)
77 KIRERIE : 40°C
EANE 10 L
Ve BESRA:

fiF BCS BEH B  BEiH C

(min) (uL/min) (%) (%)

Init 800 95.0 5.0

0.50 800 95.0 5.0

0.51 800 10.0 90.0

0.80 800 10.0 90.0
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0.81 300 10.0 90.0
3.00 300 10.0 90.0
3.01 800 0.0 100.0
5.00 800 0.0 100.0
5.01 800 95.0 5.0
6.00 800 95.0 5.0
- MS S

Ionization Method: ESI

MS Run Time: 3.00 min

Spray Voltage: 3500 V

Spray Current: 0 pA

Sheath Gas flow rate: 40 Arb

Aux Gas flow rate: 10 Arb

Capillary Temperature: 330°C

Vaporizer Temperature: 280°C

S-lens RF level: 50.0

Scan range:
Resolution:

Scan Events:
Isolation windows:
Pazopanib:

Ketoconazole (IS):

150.0 to 1000.0 m/z

35000

Targeted-SIM (Selected-Ton Monitoring)

4.0 m/z

m/z 438.1707

m/z 531.1560
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6-10. 5 — Z fiftfr

6-10-1. HEPEhRE L ROMEHT

SEYENRE )N T A — X OFEIZIL [Phoenix WinNonlin 6.3 Build 6.1.0.173 (Pharsight) |

ZRER L7,

6-10-2. in vivo Ki [ED & H]

(CL/Finibitor)/ (CL/F controt) = 0 [Kiin vive! / (I + Kijinvivo")] + (1-a1) (1)
CL/Feontrol : CsA FEBL G-HEIZI 1T 5 pravastatin DX 27 U7 T 2 A
CL/Finhibitor : CsA #5-8EIZ 31T % pravastatin DL 7 V7 Z A
o EE
y @ BVEREL

I FEFIERE AT CsA 12 (pravastatin 5 5-1% 5 43 OJE(H)

6-10-3. in vitro ICso fED i H

Vinnibitor / Veontrot = ICs0" / (I' + ICso") 2)
Veontol © PLEFFIFEAFAE FIZ31F 2 B O IABEE
Vinhivitor © BREFAITFEIE T3 2 B OBV IALYIEE
Y BVEREL

[ PHEARE

6-10-4. F'E DHLY JAAIZ S35 o8 im U fEAT

V:VmaxXS/(Km+S)+PsdifXS (3)

Vo EE O IABRYEE
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Kn: IHhxT VU REK
S : FHERE

PSuir : BB U T T A

6-10-5. KI &'OQ kinact O)/%:Hj

Kobs.app = Kinact X I/ (Ky + 1) 4)
D BRANTEALIHEE O 50% D3 FE % & 72 & BHE Al B

Kinact : B¢ NANTEAV I EE TE L
Kobs,app © A 7MT DATEALIH FE E 4K

OEL 25 1 e

Kobs.app 1EANTELFRBRIZIS 1T D 7 LA U F 2 _X—3 g VISR U CRAATE MO B 285K
2LV ZOHIBETN SR L,

FERIE /N — e ¥EIT MULTI program  (Yamaoka et al., 1981) ¢ Damping Gauss-Newton 7 %

FHuWN =,

6-11. R fEDEH

ARFTIE, oA v Fa—2a R LEDD Y RO RIS ICE-S< DDI Tl
K% RO KLV R & L, SOICEEOIMIE~DOELY SAZIZxHT 5 OATPIBl D FH 5% % 58
L 7= DDI F#I=N% R’ X VR L 72,

RoorRi=1/((1/Ry)«f+(1-1)) (5)
Ro’or Ri* =1 + I intetmax / Ki (6)
Tuintetmax = B O 11 O LR HC OHETE B RIERE G T LS A1
Ki: 7L ArFaX—va g LULH Y RIFICBT 5 EEHK

f: FFHIE~D Y IAZIZXT T 5 OATPIB1 D% 53

78



AR in vitro BRI T 2 HEIREIE, K fEIC A THTRO IR E Tkl & i L
7272 KB in vitro #BR X 0 B H L72 ICso T2 IV 720 Tuintetmax 1%, A FORN LV E
L7z (Ito etal, 1998),

Lujintetmax = fup X (Imax + ( ka X FaFg x Dose) / Qn/ Rp) (7)
fup - MAEE AFERE G
Tmax : PR 0D fi i . 45 v g
Ka © RIS E L
FoF, : BREAIOHELE T XA Z Y T ¢
Dose : fLEAIO# 55
Qn : i s

Rp : MR/ SR b

ABETTiE. OATPIBI {EMEDATEAL K ONEHE 2355 < DDI F#lN% Ry MUY Ry’ & LTz,
Ry=1/((1/Ry’)f+(1-1) (8)
Ry" = (Kobs + Krecovery) / Krecovery (9)
Kobs : NTEALIHE E 4K
Krecovery © 57037 0D [ 15K 5 T %
Krecovery 13 OATPIB1 {EMED [BIERERIZ IS\ T, OATPIBI T Z Mt BLER 2 & F 720
B CORFEBIFH AR LI ZDv v~ AT A7y NOERERLVEHR LT,
Kovs 1FEA FOR I HH L7z,

kobs = kinact X Iu,inlet,max / (KI + Iu,inlet,max) (10)

AMETCIE. OATPIB1 @ Wiy E, AIH LK OEE 125 < DDI Pl % Ry LTV Ry’

& L7,
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pleay

FERH Y72 B 2213 Student O t FRE IX 2 STALE /AT 2 V=, PAEDS 0.05 R &

<IN

R3;=1/(AsXBp X f+ (1-) (11)
R3’ =1/ (An*Bp)

A : IFlIC 31T 5 OATPIB1 O A pHL

B : g2 31T % OATP1B1 O A&k

An KO BulFLL F ORI W RH LT,
An=1/(1+ Lyjntetmax / IC50 pre(-)) (12)
Bh = Krecovery / (Kobs + Krecovery) (13)

ICsopre() : LA ¥ FaX—T 3 LTWRWERIFIZEIT AEEE

6-12. FEEHAENT

S

AT FRICAHE &HE LT,
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