o+ @

> WA A B\ 7 JEA A
OATP1Bs WK MHEFEE D
AR EL 0 A T AT

/>

BIRRER AP BRI e ST ZERH RIS 2 R

oy ERMIB IR TR =R
FEER S 1729012003
P4 B N 2

LA o R R



=
il

WIRES

EES

I
bk

51 FH STk

BES

A

2% 3CHR

¥

13-

-17-

2

9.

44-

45-



B EE—

AUCy 2

area under plasma concentration—time curve from time 0 to 2 hours

Cliver2n

hepatic concentration at 2 hours after administration of rosuvastatin

CLuptake,tissue

tissue uptake clearance

CP-1 coproporphyrin [

CP-111 coproporphyrin III

CsA cyclosporin A

DDI drug-drug interaction

d-HDA deuterium-labeled hexadecanedioic acid (1,16-hexadecanedioic-D28 acid)
HDA hexadecanedioate

HEK human embryonic kidney

HSA human serum albumin

ICso concentrations required to inhibit transport by 50%
KH buffer Krebs—Henseleit buffer

Ky tissue tissue-to-plasma concentration ratio

LC-MS/MS liquid chromatography—tandem mass spectrometry
LLOQ lower limits of quantitation

MRM multiple reaction monitoring

OAT organic anion transporter

OATP organic anion—transporting polypeptide

ODA octadecanedioate

PBD probenecid

PTV pitavastatin




RIF rifampicin

RSV rosuvastatin
TDA tetradecanedioate
Vbile,1.5-2n bile efflux velocity from time 1.5 to 2 hours
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Organic anion transporting polypeptide 1Bs (OATP1Bs)i3/Hfig D > X A A FEEL L

[l

TFHY .| rosuvastatin (RSV)E D LEEY) OENBEAZ R ET H2EERREFTHD L
OATP1Bs DOBLERNTEFY O MAE TR 2 L5 S8 23, FONEBHRORIERY 27

HRICEEET 2 4 L7eho> T, BN OATPIBs ZfHE L, EWMMAAEIEH (drug-
drug interaction: DDI)723 £ U 2 Al HeME 2 AFJEBH R XS T 2 BN & 5, IT4E,
OATP1Bs BHEAIF: 5K &5 728U L 5 OATPIBs OisiH AN L . Z DN
MAEBEOMPERREN LA T2 LBRERICBVWTHREINTEL, FTH,
coproporphyrin  (CP)-I, CP-III, hexadecanedioate (HDA), tetradecanedioate (TDA),
octadecanedioate (ODA), glycochenodeoxycholate sulfate 1. 587172 OATP1Bs [H5E#IT&H
% rifampicin (RIF)*>® & OF cyclosporin A (CsA)'¢! # 5., F 7=, EkiGtE 2K T S 5 #Es
T2 c521T>C AR "Bz kv | MR E SR TR (area under plasma
concentration—time curve: AUC) X A EIC EA-SH D, ZDZ Linn, ZHONRERPER
'Z X OATP1Bs BsiE A G L 9 234 A~—Hh— L L CTHE & TW5b, R CP-I
e OV CP-IIT 1, R ARRRBRE 11 AHRBRIC 350 T TRBRIE fenebrutinib ¢ OATP1Bs FHE(E
MFHHIZ AW S, ZOFRAEPR RS TN D 1,

L7rL., OATPIBs WIRIMALE 2 & U TRk 3% b 7 & AR — % —(3X OATP1Bs LA

IZHIFIET D, LI -> T, 15 OATPIBs LSO kT v AR — % —73 OATP1Bs N
RITEIE DIRNENRBIZ 5283 5 ATREMED B D, Bl 21X, HDA & TUF TDA 1% OATP1Bs LA
#MZ % organic anion transporter 1 (OAT1/SLC22A6) /% TX OAT3/SLC22A8 DIE TH 5 10,
OAT1 KT OAT3 (T & MEEIZI W TILAEMIZHE L TR, WEEM OB AT
< Z LT BHEMEHIET S 5, Lo T TR SNRMERE ORNEIEIZ B
T OATs I LTV IAZBREN R E K FET 256, OATs [HFEIC X - TH MmiE

REEN LRI DR S 5, $7bb . WRIPEREE O mAE H i D2 LD I HS 0



Tofi##T TlX, OATP1Bs DDI U 2 7 OFRFHMIZ D728 D fafftk 3 5, £72, OATP1Bs
WIRMESSE 2 FITHFIRI B IRAVIZIR D A E N T & LTH | B A BRI RER 53 A3 A HE
SN 2%A . MBI ONRH-PEEFE 2 PR % & OATP1Bs WNIAMEIEE o (i 4
PN ERT B REME S 5 5, T, BiEO W o b T o 2R —Z — %
BT L TV D 0N, WIRMEIRE B & OB BRI, FrCIFIR S Bigo 2 vV 7 v
A~DFHHRIZE > TRE 5, OATPIBs %41 L7z DDI TN IS 1T B (A% R % ik
(T2 729DIZiX, OATPIBs WRIM:AE D T ZHEM IR K & O RN B RERFIEIZ BI 3 5 1E 23
ARAIRTHDHN, ZDEATBW TR, BIEO T H5FITHoMH I TR0,

Probenecid (PBD)iX OAT1 K&} OAT3 DOFRWHEAITH 223 160 in vitro 128 T
OATPIB1 FHEMFEM RO LTV D ™Y, ITEDRRIKAERIZ T, PBD & DL L
V. OATPIBs 7' m— 7B TH % RSV O AUC 28 2.2 {5 ERH L= Z s s
722, ZDOZEMNDG, invivo IZEBWT, PBD X OATPIBs % fHET 2 AIEEMEN RIB S 1
72oPBD (Z & %5 OATP1Bs IR IVE O A R E~DEBIZ DN T HFIONTE D |
PBD & 7rtI FOMKEEIZLY, 7rt I FEMEGRF L L HDA &Y TDA @
AUC 1T 1.62 5. 227 (5 LR T2 Z LR ENTZ Y, ZAUTTNICTEBWNTHRERRTH Y |
PBD $¢ 512 X > T HDA X () TDA @ AUC 2% 1.9 fi5, 2.8 f5E CEFRT 5 Z LA S
NTN5 2, LrL2eA 5, PBDICL D HDA KO TDA O iR E5 ORI/ A
H=XMIRMGATHY . B OATs OLENFEKNTH L WREEDEZ bILD, S HIC,
PBD %, 7 v MZEBWTA U /7 H o KOEOREBMH) O NBE IS EEFE 2 RE L, 8
e 2R T &85 2, L7223 > T, OATP1Bs PKRIMEFE o0 IR kAR 2 BH 4
LA LB Z BN D, LLEX Y | PBD IC XD MEHRE FHOMFE2HHT 572012
I%. OATP1Bs WIKIMERE O EE R W ISHROMAN R AT K T D,

b hExGE L7oRBRICBW T, 7 e — 7B o PR E N EE L 55108

WTh, ZOEMETZ HolCAl4 5 2 L IR TH D, —77, SRR T,



LB OFEE | T2 ORIE, B D = 2 — LI K B IBITIEER O BB 25 AT e
TH Y. OATP1Bs WIKIWEILE DIRNEN BRI DO BRIZHEH ThH 2 TR 5 %,
Lo T, ABFETIE, BE D =2 — LAEDS LB EALE LT v b &
MW T OATPIBs WIAMWESSE DIRNEN BT 21T 5 Z & & L7z, S HIZ. OATPIBs X}
OATs Z @1 o8 D 7 o AR =2 —2HET LY PBD IC X 2B LG Lz, Zh
b OfEHT XV . OATP1Bs WIRIMEE DARNEREZRET LR F2RET D Z & T,

OATPIBs A A~—H—L L TCORUMEZIHMET A2 2 HIE L,



7k

AR

PBD K U\ pitavastatin (PTV)I% FUJIFILM Wako Pure Chemical (Osaka, Japan) X ¥V . RSV,
HDA, ODA, TDA, KT RIF (& Tokyo Chemical Industry (Tokyo, Japan) & ¥ | deuterium-
labeled hexadecanedioate (1,16-hexadecanedioic-D28 acid; d-HDA)I¥ CDN isotopes (Pointe-
Claire, Quebec, Canada) L ¥ . CsA |X Nacalai Tesque (Kyoto, Japan)d& ¥, CP-III |& Santa
Cruz Biotechnology (Dallas, TX) X W BEA L7z, ERELISFORRIEIT T~ THIGRIE Rtk 2

JEELAY -

B9

Sprague Dawley 27 v b & = 7 RN OIEA LTz, 8 OIMEGDORET v k& FERIZH
oo BT X CHEER THEYIRIEE, 125 S OREICBVTHE S, KR ORI
HEEHRE L, BIEREBR LT » b EEE O 18RRI D 2 BRbA L=, B

KERITBIRKFE R EHIAE > THE L 7=,

Z v MZRIT HERRHER

JBEH=al—arDid, A TIVTUHMBEFOT v FaBEE L, BEICRY =F

L > #517—7 )V (SP31; Natsume, Tokyo)Z i A L7z, FEALEREZIBVWNTH T —7 LAF
ANLIA D ULVE % [FAEIZIT > 7=, PBD (X 2N NaOH, 1 M Tris &% U} phosphate-buffered saline
(3:17:80) ¥ fi# L .pH % 7.3 \CFff L= b D & Vv 7=, £ 72, RIF |Z DMSO, hydroxypropyl-
B-cyclodextrin, & OVEFEIEK (5:13: 82T L2 b D& M, BN =2 — LALE
B4R 20 4372 PBD (100 mg/kg), RIF (10,25 mg/kg), & L < 1ZIEBED 7 % KERERARDS 5 £
B 1L, 2057312 RSV % Smgkg & 785 L 91T 0.5% methyl cellulose 57 12 i X &

2b0xEKRO#E Lz, RSVELE%NG, MHHIE 30 0 MkE T, Mmikix 0.5, 1, 2 FFE%



(CRFARD S B U7z, MRS o 7 EEIN TR0 3,913 g, 543 Cidr L, LI
ARy 7 L CTHWE, 2 IR O ZBIE, 7 v F LRI, ke
g A 9 AN B Lz, s ol ik 1g H72 0 OHRY AL & 4 M R E
THIIE L 721 C & 2 M- i P 20 BUAREL. (Kpusissue) 2 VO TREAG L 72 %,
EREARAEDTD, A VTNV T URIBET DT v MEEE L., f#A 5% (Natsume, Tokyo,
Japan) Z FI VN THA 5 OB IO B ER L OV §ik A 5%k Lo, ik LB ouIkR%E .,
HEM M O § 2 e L CEN 2P U7, Sham ALEREIZIW T H B LK OGRS O
WL %[RRI AT - 7=, FREMEBRT: . PBD (100 mg/kg) b L < IXIAMED 2 % ERlRINER G- L |
ZO%, EH=a—VILET v b &[RRI ISR OFER A [EII L7z,

S 5T, HDA DR IARIGEHT DI, A Y 7T VBT O Z > MZ PBD (100
mg/kg) b U < VTIEBED % F2 REREAR E 0 £ 5- L, & D 5 53112 d-HDA 1 mg/kg (DMSO,
hydroxylpropyl-p-cyclodextrin, and saline (5:13:82)(Z¥&fi#) % A KEREFIR & 0 85 L7-, 1L
1, d-HDA #5-BR4A7 5 0.25, 0.5, 1, 5 0 &ICEIR L, ERD & RIEROLEE 24T - Tl
AR LTz, £, 1 DFERIE S RICT v NEREEIE, T AL O
B (Al U7z, . JIPRBG. BB d-HDA WA A MIE L7,

0376 t 3% £ TO AUC (AUCh)IFHIEEAE L U BHE Lo, mAERIRE (C,)THI

IEL7HHER 1 g H7-0 @ d-HDA BV iAAHE (X)X T (D X 9 IZFEkT& 5,

Xt_(t) =CL . X % +V(0) (1)
Cp (t) uptake,tissue Cp (t)

V(0)I 0 I 0 Mis i E T, X (DIZEESWT AUC, /C, OfEICH T2 X
O/C,(O)EZET v Mo\ T ay L, ZORYFERD GIEREHI AH T VT

A (CLuptake,tissue) 7@? ’T% 7%_ °

J v MFHR A V2 d-HDA BV AR RER
7




7 MITAIRIZ RS = Z 7 —BREEIE 2T Lo o CTHUEE L 7o, BLAE L 72 I /mAa &
10% fetal bovine serum (FBS), 100 units/mL penicillin, 100 ug/mL streptomycin % & William's
EBHTIRE L, N U N7 — Y TAMMRA G LT-, £ D%, collagen] =— L
7224 U= )VT 4 v 2 \TAMBIED 2.4x10° cells/em? L7205 KO REM L= 2, gl
37°C,5% CO, A > F 2 _X— X — 1T 2 BpfijissE Lo, MY IALERRIT, BEHIC L7zh -
T dish {ETITWV 2, FERFRRERGIEO =D DERZMZ 1=, T70bb, BRI
William's E B Hi 2 R 2% L, Krebs—Henseleit (KH) buffer (118 mM NaCl, 4.83 mM KCI, 5 mM
D-glucose, 1.53 mM CacCl,, 0.96 mM KH>POs, 1.20 mM MgSOs, 23.1 mM NaHCOs, and 12.5
mM HEPES, pH 7.4)C wash L7=®% 37°C, 10 37 LA v Fa_X—1 g L7z, KH
buffer ZFx2% L, k22U L=, ik & LT, 10 uM fatty acid free human serum albumin
(HSA; Sigma-Aldrich, St. Louis, MO) 232 % ¥5f# S 72 KH buffer (2, & (d-HDA, RSV,
PTV) K ONHEHA] (PBD, RIF, CsA)H L < 1X DMSO 2z 726 D% =, 30 458, 3
k&2 L, ice-cold KH buffer © 3 [a] wash L7-, HHARIZEEL L7-%. 300 uL DKk & &
HICHIRAELVA 7 L— "—=TEIN L, Y= —Ya » CHIRABIE L., 7T
WAE (verapamil)& & A 727 b=~ U L% 12T 21,500 g, 4 °CT 10 /rfiE L, k=
BExb o —Emb L TEZ EEEREICHV -, LSMS-8040 (Shimadzu, Kyoto, Japan) %

JAUWNT d-HDA, PTV, RSV ZHIE LT~ Z o NV BEEIZT Ty R 7 4+— RIETHIE LT,

HEK293/hOATP1B1 #ifg % AV 7z d-HDA XY SAAHRBR

HEK293 #ifldiz & b OATP1B1 {5 1-(hOATPIBI): L < 17 % — (pcDNA3) D~ %%
TEFEHL S 72 HEK293/hOATP1B1 #fifid & HEK293/mock #fifid 2 Izumi & D 12 L7z
DUWNEERE L7, HildiX. 10%FBS, 100 units/mL penicillin, 100 pg/mL streptomycin, 1 mM
sodium pyruvate & T8 80 pug/ml hygromycin & Z /L 2 A — 7V EGH % VT

37°C, 5% CO, A > F =2 — & —H TR Uiz, HUVIAZFERRIT dish i ¥ IZIERF SRR



HIIEDTZ O DEHEEINZ TITo72, bbb, FERBAGETNC, ML poly-l-lysine =
— b L7z 24 well dish (Z 2.0x10° cells/cm* THEfE L, 37°C,5% CO, f > F 2 —Z —HT
Beag U7o, 48 Beflth, B5HIZ RS L, KH buffer © wash L7052 37°C, 10 7~ L
A v Fa_— g LTz, KHbuffer %2 L, 28 (d-HDA, RSV, PTV) &% 0% 10 uM HSA
“A KH buffer Z#N L7z, 10 3%, iz Rz L. ice-cold KH buffer ¢ 3 [l wash L
oo FIRLIRREE L7-1%. 300 uL DK & & HICHIIAZ B A7 L—rS—TE L, V=4
— 3 TR ZRREE Lo, o TOVIENEE (verapamil) 2 B ATZ T 2 b= K U L Z& N
%C 21,500 g, 4 °CT 10 s L, BE2E S 5 —EEl L TRE HExEEc v
72, LSMS-8040 (Shimadzu, Kyoto, Japan) Z i\ T d-HDA, PTV, RSV Z#lIE L7z, # /X
JREIXT T v R7 4+ — FIETHIE L7,

OATP1B1 #J1 L72HL 0 A%, HEK293/hOATP1B1 i D HEL V) iAZx & & HEK293/mock
HIRLDOELY JAZ B DN B EHR L7, PBD K U CsA 7% OATP1BL |2 K % BV A% 50%
PHE T2 DIZLEZRYREE (ICs0) & BV IAHZ B ORI Q) TREND 7,

Vinnivitor _ 1 cly
Veontrot v + IC;,O

Vcontrol&U\ Vlnhlbltor j:l}ﬂjzﬁl éllf/ﬁﬂﬂﬁé? V/‘jJDH%E@Ey D yj‘{ﬁl\i%%h%hﬂ_‘ L-’Cj;o D i

(2)

LHFPLEA OFKEHIRE, v I U8 THDH, MULTI 7’1 7 Z 2% FAWT, FER

/AN CRIBIZ TR T —F 527 4 v T 4 T THTETIC ZHEH LTz %,

R REBUEE D BITALEE

-80°CCIRAF L7k 2K HIZB L, 300 mg ZFFE LT 900 uL DA & J — /L 2L

72, Vbva=7 U HE—X 1.2 mm (Biomedical Science, Tokyo, Japan)% AfL, E—X
. homogenizer (Precellys 24 homogenizer, Bertin Technologies, Montigny-le-Bretonneux,
France)Z V>, 6,500 rppm T 90 > (30 #x3 [, A > Z— 3L 30 )T THRET T A

R LT, BONEAE YR — MCNEEYE (verapamil)Z G A7 7T = U &N
9



A7 21,5009, 4°CT 10 yffli i Lz, E{FZERY | S 5100 L THRZ BFZREIC

7=,

OATP1Bs NRMEE Kk OEY DE EHIE

HDA, ODA, TDA, CP-I, CP-1II, d-HDA, PTV, RSV, PBD O#liEl%, LC ¥ A7 A (Nexera,

Shimadzu) % ##¢ L 72 LCMS-8040 (Shimadzu, Kyoto, Japan), LCMS-8050 (Shimadzu, Kyoto,
Japan)Z W TiT o> 72, 717 A% Cosmosil C18-MS-II packed column (3 pm particle size, 2.0
mm L.D. x 50 mm; Nacalai Tesque)a V=, JiidiE 0.4 mL/min & L7z, CP-1 & O CP-11I
D43 ¥ % O precursor/production |X[F] U Toh 5728, BEH ° 2 2B IR O 212 &
DIXHIL, CP-11X 2994y, CP-I X323 53D =7 )b Lz, HILEMORESR

R OVE &R (lower limits of quantitation: LLOQ)% FREIZ/RT,

<LC-MS/MS condition> (HDA, ODA, TDA, d-HDA, PTV, RSV, PBD)
Instrument : LCMS-8040 (Shimadzu, Kyoto, Japan)
Mobile Phase : A) 0.1 % HCOOH

B) 0.1 % HCOOH in methanol

Time (min) % of A % of B
0 95 5

1.0 95 5

4.0 5 95

4.5 5 95

5.5 95 5

<LC-MS/MS condition> (CP-I and CP-III)

10



Instrument : LCMS-8050 (Shimadzu, Kyoto, Japan)
Mobile Phase:  A) 0.1 % HCOOH,

B) 0.1 % HCOOH in acetonitrile

Time (min) % of A % of B
0 70 30
0.3 70 30
6.0 50 50
6.5 2 98
7.5 2 98
8.0 70 30

<MRM precursor/product ion transitions>

Compounds Ton mode Q1 [Da] Q3 [Da] LLOQ (nM)
Hexadecanedioate Negative 285.30 223.20 14
Octadecanedioate Negative 313.10 251.30 14
Tetradecanedioate Negative 257.30 239.15 14
Hexadecanedioic d-28 acid Negative 313.40 250.50 1.4
Coproporphyrin [ Positive 655.40 523.45 4.2
Coproporphyrin II1 Positive 655.40 523.45 0.42
Pitavastatin Positive 422.10 290.10 1.4
Rosuvastatin Positive 482.00 258.05 42
Probenecid Negative 284.20 239.95 14
Verapamil Positive 455.20 165.05 -

11



W et FEAT

2 CORFILEHELAENER AL L COR Lz, AEAERESE LT, USO8 2 B o
HE#E 213 Student D t E 2@ L7z, £7o. ZREM O I one-way ANOVA & £ 1
IZ#t < Tukey-Kramer test Z HHWNTEMR L7z, p fH<0.05 2 EEH D & Lz, O &Y

77 7 OYERIZIX Windows A GraphPad Prism (Prism7, GraphPad Software, Inc., CA) % fif

HL7,
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fE R
A ==2— VB S v MZEIT 5 PBD @ OATP1Bs NEHEEEHRANEIRE~D
25,

PBD (Z & 5 OATP1Bs NRMEIE DANEIRE~D R EEZTHD7-HIZ, 7 v I PBD

ZERIRPN B G- L C i & OVis#s o © HDA, ODA, TDA, CP-1 &2 O8N CP-IIT & % E R L
72, PBD # 5 #EIZ B\ T E T HDA, ODA, TDA K& U8 CP-III %1% 15 L (Fig. 1A-D),
FALBMD AUCom 1ITHEIC EF- LIz (Table 1), —J7. CP-11Z&ToOIEY > 7k
WTERRALUT (<42nM)TH 72, EHIZ.PBD (T Kpver 1K F W72 2 E0 5 (Fig.
2A-D). ZNHDEEMDIEF ~DAAHRD L TWD Z LR Enic, £k, =
B ONKRMEIEE TV Control BEIZIS 1T D Ky jiver DFOXHE SIS AT (0.2~0.3)
EHEARTHFIZE WD (Fig. 2A-D), [1] HFE~OER Y IAHZ N KE W, [2] B TESE
ENTND, b LTI OMANREREKE LTEX H7z, PBD (X HDA & TDA
D Kpxidney 2 A BANME T 7= (Fig. 2F, H), & 512, OATP1Bs O 72flERITH 5
RIF |2 X > T o L&MW o miEH iR ILEE 1C LR L(Fig. 3A-D), HDA, TDA & O
CP-IIT @ Ky iver 1A ENAE T L7=(Fig. 3F-1), =2 b a— A BEHZE T 5 BALEH D ATIE
IREEIZ. HDA KO ODA TIXB g iRED 5 5L EmfETdh - 72 —J7, CP-IIEE T
RO 2 FRE, TDA IZHOWTITEIPIRE & IZIEXFRE Ch o> 72 (Fig. 2),

IS NIRMESESE O RNBYREIC BT IE SR N BT 2 051~ 5720, 7 v MIHE I =
2 — VALE Z4T0, B2 2EREINT 5 Z & T, A2 EALE IS SR 2 /ER
U7z, M =2 — VAILE R OFELE T »~ R THIR L7 & 2 A, HDA, ODA, TDA &K
CP-III D PRSI & A B3N 22 o 7= (Fig. 1A-D,E-I), & 512, [AlX L7
BT HEEZER LIZE Z A, HDA,ODA KX TDA 1ZH S o7 (iR
0.42nM), F£7=, CP-ILIZOW TR ENZ b D0, R FFHEIBEE X PBD (2 Xk - T

KFLZAo7z (Table 1), 512, HED =2 —LALET v MIBWTEH PBD #5112

13



&V mAEF HDA, ODA, TDA & OF CP-TI iR E A BH- L7z (Fig. 1F-1), YA EX 0 IBATE
BR (X HDA, ODA, KU TDA K OF CP-III DENENEIZIB W TEHE TIIRW I LAVREN
72o B M EONF > HEEIZH 1T D OATPIBs in vivo & T& 5 RSV IZ DWW T b [FAKIZ PBD

DEEAFAN L7, PBD IX RSV OIMEHIREAL LA S22, 20 AUC EAIFAE
TlX72/»-> 7= (Fig. 1E, J, Table 1), RSV @ Kyjier (2B L TH . PBD (L B MK FEAEI28 A
LN OO, ZOHBEMITRD Lo 7=(Fig. 2E), —J7. RIF IZ& > T RSV i
HERIREEITE L < BH- L7z (Fig.3E), ZOJRK E LT, PBD /X RIF £V % OATP1Bs i
FAERBTNZ ENRBZOND, £l IBEN =2 —VAET » M EIFRLET » MIE

(7% PBD MEFRIR A 2 bl U728, W I2IE & A 22T e o 72 (Fig. 4A, B),

BHERR T v MTBIT D PBD @ OATPIBs AR EE BNEIEE~D S
PBD (2 X 2% Oats L2 OATP1Bs WIAMEIE OIRNEIREIZ KT T 2% M35

72812, PBD ZEAEIRALE T v MY L7z, PBD #45 LEEBRERLET v MokW»

T, IEH HDA, ODA, TDA K& U8 CP-III #i#JE 1% - L 7= (Fig. 5A-D, Table2), %£7-. PBD

B LT BAEERALE 7 ~ - D HDA, ODA & U TDA @ Kyjiver (3. TEBED % £ 5. L7

FEERALE T v b L TAHBEIZILT L (Fig. 5E-G), & 512, OATP1Bs PAIMERE

BEPIREDIE, B ERLE T v M EIFLE T v R ETIE L A EZEN 20N> T2 (Fig 5A-

D, Table 2), LA L V. HDA, ODA, TDA K O CP-III O i 4 i B | 13 L MF & A
WELIWZ LRI T,

PBD |2 & % Oats BHEZFHET 572012, & b RO > #HEEIZ BT Oats PIAPEILE
ThbH I ENRE SN TS indoxyl sulfate?30 oI i i 2 F5~<7=, PBD (Lt
indoxyl sulfate £ £ % E 7 S, F72, Kpkianey & A B AMK N S 72 (Fig. 6A,B), — 7 T,
Kpiver 131F & A EEB) S22 o 72(Fig. 60), S B2, BAERR T » PO MmEF indoxyl

sulfate JREEITFEALE Z > N LG L TRERETH Y . AUCom 1TA EIC LA L7z (Fig. 7A,

14



B), —Ji. BHREARALE T » MZEBWT, PBD GHEL OVEBEO 22 5 L= REM <I
AUCoon (XIT & A EZENR 727> T2 (Fig. 7B), LLEL YV, Zd PBD H#EH5FERITIKWT,

PBD 23 Oats ZHEL TWA Z LW RENT,

PBD iZ k% d-HDA JFBERV AL U T TV A~DEE

ARFGE TG & LTz OATPIBs WRIMERLE 4 (LA D 5 H | HDA J O TDA 1% PBD %
Bizk ohofbdmE v HE L < AUCen AR L (Fig. 1, Table 1), & 5(2, HDA KO}
ODA 1T Kpjiver DAERHMEDY Kpkianey & LG LFEH L BETH > 7= (Fig. 2), L7=23> T,
HDA IZOWTE LRI ZITH Z L L L, ZDILAM DN Y 1A FA(CLuptake tissue) &
P 572 RZE RN R d-HDA % 7 » MIFIRNEES- L, A 7 7 L—va
ey MENTE1T - 72, Control BEIZ DWW T B AV BUFEARO y U1 1E, g T 0.21
uL/g tissue, BT 0.16 uL/g tissue TH Y, 7 v MIIBT D IFE,. BRI AL I
PVMETH - 7= (Fig. 8), £7-. PBD #5125 V. d-HDA @ CLuptakeliver (% Control #ED
19.4%. CLuyptakekidney I 63.9%\Z F TIX T L7z (Table 3), F£7=. Control #£D CLuyptake liver I
CLuptake xidney P 16 5TV | d-HDA OENENREICISUWN T, BRVIAZ L D HIFELY A
HDFERRKEWAREMED R STz,

Z v MFRERIZE T 5 d-HDA BV AL EBR

HDA DOATHLY iAZ+% PBD 23 HET 2 0BT 5720, 7 » Mg b HEE L 7=
JFfERE 2 FIV N C d-HDA BV IAZ S8R 21T - 7=, 25E d-HDA & OBHEHA| (PBD, CsA, RIF)
ZAIREZ T » MFAIIEICIREE S, d-HDA OV AR Z R L7-, H#IZ, KH buffer
IZ HSA I FICSEBR 21T o 7= & 2 A, OATPIBs O /)72 fHEAITH 5 CsA XL RIF
ZUWA LT d-HDA OB iAATJA Lgdy- 7= (Fig. 9A), £7-. d-HDA OHLY iAH

X 4°CITBWT B Lehy- 72 (Fig.9A), Z D Z & h5 ., HSA FEUSIIRFICIL, d-HDA
15



DIEFFRAWEIZL D N T VAR —F — %I LIERiED L2 3 5 W ATREME D R IE S h
7o T 2T, FERFERAWE DREEZINZ 572012, HSA Z I L T AR Z I3 5
Zrl L7z, ZORER, PBD,CsA L ONRIF i 100 uM RINEFIC d-HDA OV AR %
BT &8, BEAFEIRINEED 55.4%,39.3% K% ) 202% Tdh > 7= (Fig.9B), 7. d-
HDA DOH Y JATME 4°CIZH VT 34.9% F THA L7z, SHIC, ZAHHFEANL RSV &
O'PTV OELVD IAHZ LA EIIK F &8/ (Fig. 9C,D), PBD (2% RSV O PTV DO FHELY
AR ZART SELERNE O b2, WV AREADFE LT CsA L OVRIF £V /)
TN END, I EEIZK LT PBD X CsA L ONRIF £ 0 & Y SAZBLE/ER A3

IV Z L AURIE ST (Fig. 9C, D),

HEK293/hOATP1B1 #ifAIZ331T 5 d-HDA BV AL EBR

t  OATPIBs ®43Ffli& LT OATPIB1 &K TF OATPIB3 3% 525, BEHIZIW T,
OATP1BI1 75 HDA KN TDA % FH & LTl 9% — 77 CT. OATPIB3 (X 2 b iba¥ %
EEELTRMLARVWI ENRBENTNS % ZZ2 T, & [ OATPIBI Eix ¥ % i
F§ Bl & 72 HEK293/hOATP1BI1 fflifia % v Tt 528k 217\, PBD 12 & %5 OATPIBI1 %

9% d-HDA IRV AL E AT Lz, 7 » MIFIIZIS 1T k55 & FERIC . HSA
FEMANIRHZIE, PBD X HEK293/hOATP1BI1 #ifiidl~0 d-HDA BV iAZ 2K S 72
7z (Fig. 10A), F£72, 100 uM @ CsA ZIRM L7255 TH d-HDA BV AL T L7
moTz (Fig 6A), —77. HSA BSIIREIZHWT, PBD & CsA EH HIZBWTH d-HDA
DIV AHB B AL (Fig. 10B), ZAUVHFHFEAID 1Cs R L7 & A, CsA ITHA
PBD D J5 7257 20 {5 K& 7>~ 7= (Fig. 10B, Table 4), F7=. OATPIB1 O [HLEITILEKLF
HCTH D EDRBERIZBNWTHEINTWDZD 8 PTV LVRSV 22T PBD @
FHEEH 27 L7z, PBD (ZZHEEOR D IAALZILT S0, £ OMERE X

CsA £V H 55\ Z & A/RS L7z (Fig. 10C, D, Table 4),
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L

AWFFEL D (T > MZIBWT OATP1Bs WIKIHEVE O FHR Y IA A% PBD 12 & - TP
END I EBNRINT, k5L L= OATP1Bs PNIAMEILE O T~ 4347 1% PBD #5-12
Lo TIKF L (Fig. 2A-D), IS HEE T EH L7z (Fig. 1A-D), 4 {LAEMD S HOUE
DT %5 HDA OFEFAK d-HDA |22\ TCiE, Y iAH 7 U T 7 2 A CLyptake tiver & A ¥
TV —varyay MEHIZCE>THEIE L, PBD ICX- THHFIIK T2 2 L &20E
EIZR L7z (Fig. 8, Table 3), Vehicle #5-HEIZF51F % CLuptaketiver 14 340 mL/h/kg (Table
NTHoTR, ZHUET v MBI DHFMFHEE 3.3 X 10°mL/kg? L1V 3 L B2
&5, d-HDA DOIFER Y IAZMZ 1T 2 AR B P IINT IR Tlidze <. X YV A FAIEED
FHETH D Z EDRE ST, PBD XA HDA OIEFRE (Fig. 1A, Table 1) ¥
#5340 (Fig. 2A)721F T72 <. d-HDA DT iAZ#FE (Fig. 8A, Table 3)IZ & 58+ K&
FTZEnbrol, XY, ABFETIL, HDA O MR E & O 1L I
BV AAREERIC X - THI S 4L, & 51Z, PBD 28 d-HDA ORFELY JAZ % E IR E
9% Z & TCTHDA MAEHRE EADNECTEZ 20O TRLTZ, 7> b invivo ERICK
\7% PBD JEfEAMAETIRE L. 7 v MISEFIZE TS PBD OIEFEARDHE 0,243
ZEETDH L 48.6-306 UM TH Y (Fig.4). 7 v MTHIEZ HWZER Y IAL FEBR TR IE
L7 PBD iR (100 pM) L 0 & —im <HEBE L TV o 72, 7 v F TR HDA i fE
HFIREEN PBD IZL > T EA LT E LT, IFRVIAAR T o AR—F—DHEFEEH
N D ATREMED R ST, Z OREFIEZ, HDA 287 » RMZHEV T OATPIBs DA H 728
A A==, 5 DML RT 5,

BAEERT v M PBD #5217 o280 AUC %, PBD FEEGREE ik L CHEIC B
AL Z & ROBEREERLE L sham WET v FTIEE A EENR Do & (Fig. 3,
Table 2)7 6, ABFFETxIG2 L L7z 4 flid OATP1Bs PR ELE OTH K20 CTHTlg A 3=

PR THDH Z EDNREBRI NI, L7235 T, HDA X TDA 23 in vitro 23T HL
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DiAIr KT v AR —HZ —0AT1 LN OAT3 DIEETH D EES TV D3 10, PBD #
51T X % OATP1Bs WA RV M PR EE A TR IRV IAZOHEFIZ L2 O TIEen
EEZBND, ZOHL, OATPIBs WIRMEILE AN IR L 0 & ATl Cm < A% 2
& (Fig. 2). d-HDA @ CLuptakeliver 2% CLuptakekidney &< 0 &3 L < = 2 & (Fig. 8, Table 3)7»
5 b X FF &5, PBD XA HDA K O TDA O & figi~D 5340 % /b S+ (Fig. 2F, H),
F7-. d-HDA ® CLupukekitney 21 F & 722 &7 5 (Fig. 8B, Table 3). PBD iZZ #1514k
BMOERY AL ZHEL TWZ EPREIND, EHIZ, PBD X, Oatl T Oat3
OIHIE TH % indoxyl sulfate” D IMBFEFYREZ LR S, o, BomaE TS &
7z (Fig.6A,B), L7228 T, PBDIZ X5 Oats [HEEMITARID T v b & V72 FER

ICBWTHHERTE L WA D, BRELET v MW T, PBD ERGHEICIBNT
#, Sham L& Z » b & Hl LT indoxyl sulfate MLSEFPHEREA EH- L, & 512, Bt
B 7 v MIBWT PBD &G & I GRER] Tl O M IREIZIZ & A EEDGRD
72D o7z (Fig. 7)o ZTAUIE OATP1Bs WIKMEEE TR GV & TR TH 5 (Fig.
5,Table2), Z#5 XY, PBD (2 X % indoxyl sulfate ML4E R 5 (Fig. 6A) X% D F3
IRH KRN B T D Z LIZHR L, —J T HDA KO TDA [XEfE~D 5340 5% OATs
THEAENTND b DD, EOBIRY AT L D MIEFRE~OZEN /NI N L3,
D7pl BTy MTBWOURENTE, AR THWEZ » MEZE1T 5 PBD IS

RIS IT LR CIR_72 X 91240 yM BL ETH D (Fig. 4). 7 > b Oatl KT Oat3 @ ICso

(4.97-10.9, 1.68-2.37 uM>3) L D LT B MTE -T2 2 EnB b, AAFFEIZIHS VT PBD
IZE 5% Oats FHEAEH RN H o7 Z L BIRIBINLD,

ARNIZET D HDA OIERFEIEICIT, ITIRICHS T 2P RESFETLLEERD
No, KBTI, #5 Liz d-HDA @ 9 B 55%0° 5 /3% ICEE L 72 il Cla th S
T2y, ZHVEEESRIZ IV T BS-labeled 2-mercapto-1,16-HDA 23 & v & AFlgic =125y

FLTeZ & —ET 2%, ARMEHDA TSV I F UG o BBbE L TESGR S
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B9 ZORIGIZEEG-T DB ITITIR. W4, Bl BB OBEERICREBLT D 08, AGRS
7= HDA IX B BRIL AN L C, a iR/ EOEBEC VR UL 720 BEFAEICHD
B D BMAS KBFZETIE, BB B = o — VALERE R OFELEREC 35U T, HDA O i
HFEEICIEE A EEITR< (Fig. 1A, F, Table 1), £7=. A TR SN o722 &
/75 (Table 1), MIITFFEBRIC L 232 E 2 b7, d-HDA @ CLupakeliver (340
mL/h/kg, Table 3) X "N RIPE HDA O M HREE (~20 ng/mL, Fig. 1A) X V| EFIRAEIC
I7 %5 HDA DFHL Y iAZ 1% 6.8 ug/h/kg (~24 nmol/h/kg) & 8 TE %5, — 5T, HDA
ORI ENBRHRALL T TH Y (0.42 nM, Table 1), 7 v MBI B HHFE 3.75
mL/hkg? B [ET 5 &, HDA OE R TS < RS - TH 1.6 pmol/hkg & 72
D HFHEA~OER Y IAZEEE D 10,000 5L FARNZ L3005, 2D B EH, HDA
DOIERIZIBN TN PPt D F 52N E < BIRILIC K 2RBNR ETH L LRBEN
Do
HSA FEAFE FIZHV T PBD & Y OATP1Bs D /)72 fLEHA]Td % RIF KO CsA I,

d-HDA @7 » MFMRIZEIT H2HD AR ZAR T S0 o722 (Fig. 9A), HSA 77 F
TIHWT N OMLERITIEE T HIE F RS S/ (Fig. 9B), [AEEDEH|AIL, OATPIBI
BRI ALY IAAZEER T H R S L7 (Fig. 10A,B), ZOJREE LT, Fxn
I E TICHYEA Tl LT 72 & 91 232, MR K OV Y A EER AR o~
B OIHFIAREE HSA WINC E VB Z ENTE LI ENBZ LD, L L)
5. HSA FEWMEFIZ B W TH . HEK293/OATPIB1 M@ @ d-HDA Ht Y A A 1%
HEK293/mock #ifid LV & &<, OATPIBl %4t LBV AL H D Z & BRI &7z,
L7273 > T, d-HDA BtV ;AZ~D PBD % DHLERIOREN R A D L 51Tz 2 L%,
HSA 1T & 2 IR AN DB I D ZTIEH3IZHA TE 22, B b5 E K &
L Tl Miyauchi H5IZE > TIRESNTWAT AT I UL D67 =4 B0 AL

HERHE N D 0, 77 2 12 KD d-HDA BV iAZ N ONPBD PHE~DE L, &%
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BRIZETNT I EHWEFERIZE > THARDH Z LT, HDA DA RO FEMI 7 fii B
IZORTDMENRD D,
ITHE, Zhang it E MZEBWTH PBD #5102 & 0 NIKITE: HDA MmAEFEEN ERH4 5
ZEERRLIEY, Ll #6DOHZEIZIW T, HDA IRE DMLY =& I N4 PBD
WG LIS EICDA, PBD & Lo e LT 5 2 L TROLNTH
. T.PBD DA ER G LTEHEITN—AT A L TTUZEAEERRD LN
ol ¥, bbb, 7ut I FERES L7254 ToA PBD IZ X 5 HDA RO

HOHLNTWAH Y, L7235 T, PBD DA TO OATPIBs [HEE . KW OREH %

V’/

i
T TE 2V EE X BN D, Zhang D DEFKMFZEICB W T, fRERMFIZEBIT D

PBD FEfEGTRIRE 1L, ARFZE CTE& 57z OATPIBI BH ICsy (25.8 uM, Fig. 10B, Table 4)

ICEGEEP, Zhid7etv F2HEH LEBATLRECTH oY, EE DIV nt

I RMAERRED PBD 51280 EH$52 L 2B THY, 22XV, HDA Ofif

B0 AR ED R < 4 U7 AIaBME 2 B 2 H LD, Stopfer H1E, OATPIBs H#RIELE CH

HRSVOAUCH 7t FEaHRELIZGAEICEA L. BZ7 VT 7 AFEH LRNWE

EEWE LT Y4 7 a& I RiX OATPIB1 KON OATPIB3 ORE TH 5 Z LITHE Sh

TSP, OATP1Bs ~DOAFEEMIZH 203 Tldlen ¥, L7 - T, 7rt& I K73 HDA
DIENBIREIC KIET B OV T S LR IREPALE L EZ HRLD,

AR, OATP1Bs WIRMEE X, Hi3IC X 2 MR BAER O "l Relt: & Jli 9~ 5 729
DA F~—H—E LTHEAINTWD, EHIZ, 7 v NEOFEREYIZI T 5 KNE
REMRAT I, BTIEDOWF TR I I W THEITIT O TV 5 72 BT 512 L W OATPIBs
WNRIMEIEE S E D & 9 R IENEB OB EZ R T E VW IFRITEETH S, L7znd> T,
SEELNTFERIZ. T v MICEWT OATPIBs NIRPERE HDA 73 Oatps & L7Z AT
B AHEER 2T A2 A A~—— L LTAHTH L ARERZ R LT, LvL

72755 . HDA KON TDA 245 Z LR 5N TV 5 OAT3 OJefElZe k& T v M
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TEWRH LD, EETDOILEND D, T omHIZH T Oat3 1IN & Bl O
(CFRBLF 523 00 & b TIEBEOZIFE S 5 253, ABFFETIE. OAT3 DWKIMEIE
T 5 indoxyl sulfate DT 5347 &2 FVTRHME L 720 Kpiver 1 Kpianey &= 0 B3 L <K
ETHY., F7=, PBD #EICL DL TFILRD LRI~ 7= (Fig. 6B, C), L7=28-> T,
JFEL Y AT Z 31T D OAT3 OB GRS o7, 4. 7 v MIFIRICE T H5H/ 72
Oat3 HEREMT AL EE L B Z BiILD, ITH, & MBI A T~ U 2ADORBMHERK ) 7
VAR—=Z = DBV OATINED L TEY B N ERBEORBN RO L
TG 5, b NFBEX A 7~ U REHNWSZ ET, LV B MOEWEREE CHMET
EDOHREMED B D,

fham & LT, AW TIE, HDA 237 v MTBW T H kit & OV HUY JAF D52
ZlEE A EZIT R\, Oatps 2T LTI IABDEB 253 272D DA F~—T
—IZ72 VW 2% 2 L &R Lo, HDA O IMAEF IR T OATP1Bs D58 /) 72 fHEHITd 5 RIF,
ZNED LIV ERTH S PBD Ol 5T LA Lz, LEeARA->T, 7 FTHDA & H
WTHTEED Oatps FREMEH A9 5 Z & T, OATP1Bs 41 L7 DDI U A 7 4%
NEOFRENVEN B D, L L7ehS 5, OATPIBs/Oatps /34 A~ — A —IZB3 % & h-EERE)
W OREHE LAFZEIE A0 Th 0 | ESREW 4 HIV T OATPIBs #J L7 DDl U 27 %

AT % = LT B RS AR LTV MBS B B,
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Table 1

Effects of coadministration of PBD (100 mg/kg) on pharmacokinetic parameters of endogenous

OATPI1Bs substrates and RSV in rats with and without bile duct cannulation #

without cannulation

with cannulation

Parameters
Vehicle PBD Vehicle PBD
HDA
AUCn (ng X h/mL) 39.8+24.4 156 +41° 332+3.7 96.1 +£29.1°
Ciiver.2n (ng/g tissue) 142+ 77 173 £ 37 179 + 60 251+ 82
Vbite,1.5-2n (ng/h) - - ND ND
ODA
AUCn (ng X h/mL) 98.2+44.2 184 +46° 90.9 £27.2 145+31°
Cliver2n (ng/g tissue) 81.9+£26.3 88.4+223 71.6 £20.4 108 + 77
Vbite,1.5-2n (ng/h) - - ND ND
TDA
AUC-n (ng X h/mL) 29.8+£11.9 116 £21° 13.5+4.4 32.8+9.1°
Cliver2n (ng/g tissue) 41.5+15.5 49.0+£17.0 33.2+16.5 40.1+£15.3
Vite,1.5-2n (ng/h) - - ND ND
CP-1III
AUCpon(ng x h/mL)  0.658 +£0.232 1.83+0.59° 1.22+1.17 2.57+£2.26
Cliver2n (ng/g tissue) 6.97 £0.99 7.36 £2.91 122+5.0 9.17+2.48
Vbite,1.5-2n (ng/h) - - 201 + 166 274 + 188
RSV
AUCn (ng X h/mL) 29.2+11.7 58.7+£29.6 37.4+15.5 49.0£27.8
Cliver2n (ng/g tissue) 407 £ 55 492 + 367 769 + 644 367 + 131
Vhile,1.5-2n (Lg/h) - - 90.4+47.9 76.1+21.4

AUCo2n (ngxh/mL): Area under the plasma concentration-time profile over 2 h; Ciiver2n: Hepatic

concentration at 2 h, Vi 15-2n: bile efflux velocity from time 1.5 to 2 h; ND, not determined

because biliary concentrations of HDA, ODA, and TDA were below the detection limit (< 0.42
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nM)
® Mean £ SD (n = 5-6).

® Significant difference compared to vehicle alone (P < 0.05)
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Table 2
AUCn of endogenous OATP1Bs substrates after intravenous administration of PBD (100

mg/kg) in rats with renal ligation or sham operation ?

Compounds Sham + vehicle Renal ligation + vehicle Renal ligation + PBD ¢
HDA 249+7.38 282+7.4 76.8 £24.5 4¢
ODA 46.5+7.5 493+ 15.0 92.7 £ 11.1 ¢
TDA 179+84 21.2+6.4 36.0+14.1
CP-1II 1.62 +0.65 2.03+1.04 2.94+1.39

® AUC was calculated using a linear trapezoidal method and represented as mean + SD (n = 4).
® Vehicle alone was intravenously administered in sham-operated rats.

¢ Vehicle alone or PBD was intravenously administered in kidney-ligated rats.

4P <0.01, significant difference compared to sham + vehicle group

¢ P <0.01, significant difference compared to the renal ligation + vehicle group.
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Table 3

CLuptake,tissue Values of d-HDA after intravenous co-administration of PBD or vehicle alone

Vehicle * PBD?
CLuptake,liver (mL/h/kg) b 340 66.0
CLuptake,kidney (mL/ h/kg) b 20.8 13.3

* PBD (100 mg/kg) or vehicle alone was intravenously administered and, 5 min later, d-HDA (1
mg/kg) was administered intravenously.

® CLuyptaketissue (ML/h/kg) of d-HDA was calculated from the slope of the integration plot (Fig. 8)
and converted to per kg values using the weight of the liver and kidney (40 and 8.0 g of tissue/kg

body weight, respectively).?!
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Table 4

ICsp values for inhibitory effects of PBD and CsA on OATP1B1-mediated uptake of each substrate

a

d-HDA
Inhibitors RSV PTV
HSA (-) HSA (+)
PBD --- 258113 uM 204*18.0uM 424£2.29 uM
CsA - 1.38E1.15 uM <1uM <1uM

* ICso values were estimated by non-linear least-squares regression analysis of the data shown in

Fig. 10 and expressed as mean + calculated SD
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Fig. 1
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Figure 1. Effects of PBD on plasma concentration-time profiles of endogenous OATP1Bs
substrates (A-D, F-I) and RSV (E, J) in rats

Five minutes after intravenous administration of PBD (100 mg/kg; closed circles) or
vehicle alone (open circles), RSV (5 mg/kg) was administered orally. In some rats, the bile duct
was cannulated 20 min before PBD administration (F-J). Plasma samples were collected at the
designated times after RSV administration, and the concentration of each compound was

measured by LC-MS/MS. Each value represents mean = SD (n = 5-6).
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Figure 2. Effects of PBD on tissue-to-plasma concentration ratios of endogenous OATP1Bs

substrates (A-D, F-I) and RSV (E, J) in rats

vehicle alone (open bars), RSV (5 mg/kg) was orally administered to rats without bile duct
cannulation. Liver and kidney samples were collected 2 h after RSV administration, and the
concentration of each compound was measured by LC-MS/MS and normalized to plasma levels
to obtain liver-to-plasma and kidney-to-plasma concentration ratios (Kpjiiver and Kpxidney,

respectively). Each value represents mean = SD (n = 5-6). * Significantly different from vehicle-

Five minutes after intravenous administration of PBD (100 mg/kg; closed bars) or

treated rats (P < 0.05).
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Figure 3. Effects of RIF on plasma concentration-time profiles and liver-to-plasma

concentration ratios (Kp iiver) of endogenous OATP1Bs substrates and RSV in rats

Five minutes after intravenous administration of RIF (10 and 25 mg/kg) or vehicle alone,

RSV (5 mg/kg) was orally administered to rats without bile duct cannulation. Plasma samples

were collected at the designated times, and liver and kidney samples were collected 4 h after RSV

administration. Open, gray, and closed circles represent mean values of plasma concentration in

vehicle-, RIF (10 mg/kg)-, and RIF (25 mg/kg)-treated rats, respectively (A-E). The K, iiver values

of each compound are shown in panels F-J. Each value represents mean £+ SD (n = 5-6). *, P <

0.05, **, P<0.01.
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Figure 4. Plasma concentration-time profiles of PBD

With renal ligation

PBD (100 mg/kg) was intravenously administered to rats without (A) and with (B) bile

duct cannulation, and in rats with renal ligation (C). Five minutes later, RSV (5 mg/kg) was orally

administered. Plasma samples were collected at the designated times after RSV administration,

and concentrations of PBD are shown. Each value represents mean + SD (n = 4-6).
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Figure 5. Effects of PBD on plasma concentrations and K, v of endogenous OATP1Bs
substrates in rats with renal ligation

After sham (open circles) or renal ligation operations (open and closed triangles), PBD
(100 mg/kg; closed triangles), or vehicle alone (open circles and open triangles) were
intravenously administered, and plasma concentration-time profiles of endogenous OATP1Bs
substrates were measured (A-D). Liver samples were collected 2 h after PBD administration to
obtain K, jiver values (E-H). Each value represents the mean + SD (n =4). *, Significantly different

(P <0.05); **, Significantly different (P < 0.01); n.s., Not significantly different.

38



eS|
> 7
o
|
(9]

— 3 . ok 0.8
—_ Q 8 .
2 I
s& > 5 T
© g-) Lo 6 T » o 0.6
== 24 >3 = 3
c o X 0 o0
ok 8L =
R co ! go
o= %E “5_ S
E X e 2 &~ 0.2
w 8 i) =
fule: a 2
o= v X
0 T 0 . 0.0 :
Control +PBD Control +PBD Control +PBD

Figure 6. Effect of intravenous administration of PBD on plasma concentration (A) and
tissue-to-plasma concentration ratios in kidney (K, kianey, B) and liver (Kp jiver, C) of indoxyl
sulfate in rats

At 5 min after intravenous administration of PBD (100 mg/kg) or vehicle alone, RSV
(5 mg/kg) was orally administered to rats without bile duct cannulation. Plasma, kidney, and liver
concentrations of indoxyl sulfate were measured 2 h after RSV administration. Each value

represents mean = SD (n = 5-6). **, P <0.01
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Fig. 7
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Figure 7. Effects of PBD on plasma concentration profiles of indoxyl sulfate in rats with
renal ligation

After sham operation (open circles) and renal ligation (open and closed triangles), PBD
(100 mg/kg; closed triangles), or vehicle alone (open circles and open triangles) were
intravenously administered. Plasma concentrations of indoxyl sulfate were measured at the
designated times after PBD administration (A). AUCo 2n values of indoxyl sulfate levels in plasma
were calculated using a linear trapezoidal method and are shown in panel (B). Each value

represents the mean + SD (n=4). ** P <0.01; n.s., Not significantly different.
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Figure. 8 Effects of PBD in initial phase of hepatic and renal d-HDA uptake

At 5 min after intravenous administration of PBD (100 mg/kg; closed circles) or vehicle
alone (open circles), d-HDA (1 mg/kg) was intravenously administered, and the time profile of
plasma concentrations of d-HDA (C,(t)) was determined at 1 and 5 min. At these time points,
tissue concentrations of d-HDA (X(t)) were also measured. Data are expressed as plots of AUC-
 Cp(t) vs X(t)/Cp(t) for liver (A) and kidney (B). CLuptake iissuc Was obtained from the slopes of the

regression lines based on Eq. 2. Each point represents data for individual rats.
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Fig. 9
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Figure 9. Effects of transporter inhibitors on d-HDA uptake in isolated rat hepatocytes
Isolated rat hepatocytes were incubated with d-HDA (10 uM; A, B) for 30 min, and RSV
(1 uM; C) and PTV (1 uM; D) for 2 min at 37°C in the absence (control) and presence of PBD
(100 uM), CsA (100 uM), or RIF (100 uM). The incubation buffer also contained HSA (B), or
not (A, C, D). Each value represents the mean + SD (n = 6). * Significantly different from vehicle

control group at 37°C (P < 0.05).
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Fig. 10
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Figure 10. Concentration-dependent inhibition by PBD and CsA of OATP1B1-mediated
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various concentrations of PBD (open circles) or CsA (closed circles). The incubation buffer also
contained HSA (B), or not (A, C, D). The thick and dashed lines represent the fitted lines for

inhibition by PBD and CsA, respectively, which were obtained by non-linear least-squares
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regression analysis based on Eq. 1. Each point represents the mean = SD (n = 6-9).

43



Eif5E

ARBFFEIZEE LT, fl 2 DA G2 S & B S 72 6 N DIE £ LIZ&iRKZEE
SEORMENTTE CRYSR) o FRMIG R EIIIEE I Rk ZaRIEEH OB R L
£7,

o, AWUZEICE LT, RS LB S e b NI I E £ L 7o SO AR
T (GRF5R) o TEEMIRERF=E WE KG BBEATHEBEEAR L ET,

S HIT, ARHFFEIZEE LT, 2 OGRS LIS 28 £ LR RFERR
BRAFZESR (BER) 70 T HMIRIR AT RS AR MR BIBUCIRS SO BEEZ R L ET,

Flo, ABRICEA LT, THRELTHE £ LEGRREERREOTIE GEER) T
R BhBITEEHIEL £,

H % OWFZEATE B W T AR5t 21T > TIHE £ LIy - HEInR A e = Ok
RIEHB L ET, SOIC, 20 < ZTTE D LM HTEW A M FIfE %
fir B E LE£9,

Z LT, AWFRIZE D 2 ZBRO BT O T2 DI W52 < OB - BICTR EH 5
&b, MEmEZBTYELET,

BT, AEFRRFALNE 2k 5 L TRER), FEFRAYIZ S A TRV T2 MBS TR <

Pl

ﬁbij‘o

44



B CER

EX '8

Futatsugi A, Masuo Y, and Kato Y. Effects of Probenecid on Hepatic and Renal Disposition of
Hexadecanedioate, an Endogenous Substrate of Organic Anion Transporting Polypeptide 1B in
Rats. Journal of Pharmaceutical Science, in press

Bllfm3C

Futatsugi A, Masuo Y, Kawabata S, Nakamichi N, and Kato Y. L503F variant of carnitine/organic

cation transporter 1 efficiently transports metformin and other biguanides. Journal of Pharmacy

and Pharmacology, 68(9): 1160-1169, 2016, September

Futatsugi A, Toshimoto K, Yoshikado T, Sugiyama Y, and Kato Y. Evaluation of alteration in
hepatic and intestinal BCRP function in vivo due to ABCG2 ¢.421C>A polymorphism based on

PBPK analysis of rosuvastatin. Drug Metabolism and Disposition, 46(5): 749-757, 2018, May

Taguchi T, Masuo Y, Futatsugi A, and Kato Y. Static model-based assessment of OATP1BI1-

mediated drug interactions with preincubation-dependent inhibitors based on inactivation and

recovery kinetics. Drug Metabolism and Disposition, 48(9):750-758, 2020, September

45



