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Abstract

Retrospective analysis of the unusual pharmacokinetic (PK) behaviors of four
new chemical compounds of Takeda Chem. Ind. [compounds A, B, C, and ramelteon
(RAM)] observed in the clinical development stages revealed interesting findings,
which are summarized as follows:

1) High affinity of compound A to RBCs. The phase I study performed in those
days, showed that compound A exhibits an unusually high value of blood-plasma
ratio (R, ~15) and non-linear PK characteristics were observed for the drug due to
saturation in the distribution to RBCs. Ultimately, this compound was not advanced
to the next phase. The author still approves of the decision, considering retinopathy
induced by chloroquine. Both the drugs have the structure of a cationic amphiphilic
drug (CAD). In general, a CAD tends to accumulate in the lysosomes in cells and
induces cell lysis, and this characteristic is related to its high affinity to the RBCs.
ADME studies performed by administering the radiolabeled compound to rats
showed that the compound distributes to the orbits of the eyes at high
concentrations for a long time period. Thus, it seemed reasonable to correlate the
high affinity to RBCs to the cellular toxicity.

2) Variability in PK of compound B. The phase I study performed in those days
showed that both the plasma levels of the unchanged drug and one of the
metabolites (M-I) of the compound changed largely in response to the
polymorphisms of one of the UDP-glucuronosyl transferases (UGT2B25). Because
M-I was produced by CYP2C8-mediated oxidation of compound B, the variability in
plasma M-I level appeared to be indifferent to the UGT polymorphisms. However,
extensive PK analysis suggested that glucuronidation of the compound through
UGTP2B25 is associated with CYP2CS8 function and is essential for the oxidation of
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the compound to M-I. Unfortunately, this interplay between UGT and CYP2C8 in
M-I formation has never been studied since the termination of the study.
Nevertheless, in 2015 it was reported that one of the active metabolites of loratadine
(a 2" generation antihistamine) is produced by the same mechanism as for M-I
formation. This report convinced us that the UGT-CYP2C8 interplay was
responsible for the PK variability of compound B.

3) Difference in PK of compound C between rat and human and its relevance for
pharmacological activity. The phase I study performed in those days showed that
the C,.« and AUC of compound C after oral administration to humans were almost
20 and 50 times, respectively, more than those observed in rats, and the AUC was
almost 10 times of that observed for TAK-475 (the preceding compound of the same
class) and atorvastatin (marketed HMG-CoA reductase inhibitor) in humans. The
clinical pharmacological activity, examined parallel to the PK study, was not as high
as expected. In those days, the major cause of this insufficient activity was explained
by the stronger plasma protein-binding of the compound in humans than expected,
thereby decreasing the unbound active drug level in the liver as the target organ.
Indeed, it was confirmed in the present study that species differences in the CL,,,
and Vg, of the compound can be successfully explained by the species difference in
the blood unbound fraction (fu,). However, theoretically, such a change in the fu,
must have little impact on the unbound drug level in the hepatic cells, relevant for
the pharmacological activity of this compound, and it was suggested that the
insufficient clinical pharmacological activity of the compound would owe largely to
its intrinsic pharmacological activity.

4) Changes in plasma metabolite levels as observed in drug-drug interaction
(DDI) between RAM and fluvoxamine (FLV). Usually, the analysis of DDI focuses on
increases in the plasma unchanged drug levels. However, the present study
analyzed the RAM-FLV DDI, focusing on the increases/decreases in the plasma
levels of the multiple metabolites of RAM. The method assumed that the change in
metabolite formation in response to DDI approximately equals to the change in the
AUC/t,, of the metabolite. This approach would be helpful for the graphical analysis
of the changes in the blood drug/metabolite levels due to DDI, and ultimately could
allow more accurate and reliable prediction of DDI, when combined with the
approach focusing on the increases in the unchanged drug levels.

These findings on the PK characteristics seem be applicable to commonly used
drugs. They would be useful for researchers developing new medicines.
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SIEMINEBILE NS ATy T2 REHT L
Whrolze ThbbHBMEBIZT VIV TV
OF A FBRFEET LI 00, REMEB LU
M-1 o 4z i i B O 2 Bix UGT O fn 148
12DV TWEDTIE 0?9 pEfER SN,

MmEEDESIC DT DT
(UGT2B15 DEGFLZEDES)

UGT OBIZTFERIZOWTIE, A1) /T 7
Y OWEERHY (SN-38) AHE#H%E %1 C
AL 2 WA T, UGT1AL O (141
DEHLZEHMSENT VD, ZNEHDOFERETT
12, LAY B ofa s 5 UGT O 41
fx2ex kb HWT, M UGTHHI 70
V—LEHWT, ALEWBO T v v
F 4 FOERHEE (Z03EL & LTolbaw
B O IHEEE) 12OoWTHIR, ZOREHE, 1L
EWBO7 VO BRARBNIE 4 FEEO
UGT 4> 1 (UGT1A1. UGT1A3. UGT1A6
B L UGT2B15) HFb > T AW FEMEDR
sh7z (K10)

ZITELICHMIEF LR E RS ) £ CHHAT
X245 FH L LCUGT2B15 12 H L ™, H

A Genotype (UGT2B15)

O Wild (D85/D85)

OHetero (D85/Y85)
EHomo (Y85/Y85)

=23
o

HDepletion

N
o

OMetabolite generation

Rate (pmol/min/mg MS)

a

0

N D> ™ o >

S &g

10 ENUGTREI/OYV—LZRWVELED

BOFYNINYIOF1 KOEREREEZD
WELE LTOEY B OMERE

el B AR B B R 32 A (HARN) @
BIZTLEIZOWTHINAZEZA (K 11A),
Z OFFAEEI 413 wild (D85/D85) /hetero (D85/
Y85) /homo (Y85/Y85) = 15/11/6 & 72 %5 Z L H°
B ol — . WERE 32 AN slow A
713 4 AT (X 11B), AEZEA [homo(Y85/
Y85)] Tad A MR IN, Thbbil
& B O AH 121X UGT2B15 75 5- L.
L&YW B B & O M-I 04 i s o283,
UGT2B15 O#faf4RIZ L2 DTH I L8
IRENTZ,

UGT & CYP2C8 DEELBEMRICDNT
DIREE

L&Y B OHFEREIZE L, MO RIRE

B Phenotype

O Rapid
4.

B Slow

11 k&Y B ZRE5 L7/=#%EE (32 A) O UGT2B15 ICBIJ D genotype &EEYHEKIZET % phenotype
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BRICB T A1LEW B @ PK M5 51, L&
W B2 CYP2C8 IZ & Y ERfbx ) T M-I~
RFENLBEIC, fLEWBAI 7 uy—A4 L
D UGT L& L. Zvra rBiaath %z Bk
TLEMEZRLVEDNSH L EERHL T,
L2 LAY BIE PR EFFRKE WET, 4
R 5 LT 72647 L&Y O back-up & 1
o3I, FENLEORSSIE I S, UGT
& CYP2C8 O ##: 7% B4R (B 2 12 in vitro it
BRIZBWT, UGT OFFTET T CYP2C8 12 L %
M-I DEEFED L) IEESI B D) 12O
T, BEtsha 2 eidnd, BHECE->Tw
b

L LE0k, g5y (F2Eftoi
LAY I VE) OEEAH S RLE & 4]
fUBARERTERSND 2 EmEsn ™,
F 72 CYP2CS 1T A KT — 9 2ol
WHMNTEEND LAY Y, Kr 0N
O (UGT & CYP2CS A3 EE)§ 4 MR LA
B E, BEW T o722 E DRI
720

OH

H3C>§

OCH;

OCH; 1E&#IC (fu, < 0.01)

OH

HyC
HaC
o
N
\ NC>j
cl 0 H 5 COOH
2 H
:* :OCHa
OCH,

(fu, = 0.1 -0.17)

HsC
o
N o
H
N
OH
o H
cl s
H

TAK-475 M-I (parent of TAK-475)

LEY C DR > NIEREDOEED
757 PKRE) EFEZNE DRR

k&Y C ERAMED(EBELMFER > IND
EEHEDLLE

M 12 &, LAY C L A%EE (TAK-475 M-I
ET MWINZAE T V) OfLFEELR LI b
Mgy >3 7 FFEEFF (fu, 1 TOMEP/NE
WIZEMEEY 287 L OFEEEITRE V) O
WIZDWTRL T,

BIHRBRTRONZEEMCDENPKT—X

M 13 ICIHMEAEW C 25 v P BL U MR
12 512 O 1A FR EHERE (1mg/kg #5241
I LT &5y MIC MO R ORI
PG4 O IM4E B X ORFE A O O W o ke
BarRLTwh, B MIBIULMERRED
Coox TEIZ T v MIZHA_B 20 fF5EEE R L,
AUC IZBWTHH 50 fEREWEZ R L7 (X
13A), F727 v MIROKRS L7205 30
53t O I ik PP RS TR BE o0 i 1 i S R EE o Y

o

0—C—CH;

HsC
HaC
o
N
\\ NC>j
o H
S 4 COOH
B
= OCH,

Cl

: :OCH3 TAK-475 (prodrug)

12 L&Y C ORMBEEDMPF R VNTHEEMDLLR (fu, : AP Z 2 INTIFEERE)
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A SykEENMIBITREEY C OROKEERD
mMAREHTE (REIXEREE 1mg/kg BYICHE)

_. 500
E
En 400 —— S0 mg/ke)
2 300 —5— ER100
o mg/subject)
5 200
©
o

100

0
0 2 4 6 8 10
Time (h)

B IYMIHITHILEY C D “C EHARSED
M3EdH LRI DR ETEE D BRI HERS
(%52 :10mg/kg)

@ 9
; W miE
<
g’ 6 O AFee:
“©
° K,=# 30
2
o 3
Al o
1/6hr 1/2hr  4hr 24hr 48 hr
Time (h)

13 L&Y C DIERKE K UBRRAER TR Oz PK R

20 f5C. KT O MAE RS 2 FFHE
BEO»SHEE I NG YK, (FEARE)
3% 30 TH -7z (X113B)o

DL ILEY ClzB W T M iR
IZKE RFEAEDTED S, & MO H 5.0
FERD 7 BEETIL, T 23 m0 % S 172,
T b BIER O S ITMBERRE (EMEIZ &
SRR BT EEZ DL B
DT ) DEIN AT, L) B IERD R
FCTEDOTIERDA ) 0 Fl2FN LT
122 QY OB A I TH 5 720,
1BB2oHREREINLELHIT, Ty FTHE b
MZHATIMEE PR E AR, ALY &
I BE VB AR 9 2 AT Re k. 9 7 o B RN
TIX 7 v POFHDE MIHERTEHVOTIE %2
59 Lo LALEWY C o AR5 RIS
L0 chol L FAER 122 T negative #5H:AH
55912 %oT, ZOMEWIZELTIE,
WZBW T CTHERNIER L T e WEER] (#
AL EY C O PKIFIEIZ L 2 b D 7% D2,
ZTNEBLEYMBHFOEHROIGHEIZE L LDk
Do 25EM) BAELTE 72,

ZZTHERIIPK AR MIET 27805,
RALE W D Gol/Nogo D HIKF D 728 DB D i
8% BE R P ARIE L 720 BN BRI f ey
WIXIMAE S 87 A BT AR HEE L
7= chol A B (2RI 9 4 in vitro EERIZ 72 5 72,

& C DIER >V INTHERICH T REE

FTTICKI2 IR LAz )12, Y Coe b
MAE 5 2237 454 ML TAK-475 M-I %7 bV
INA Y F AR TEHR L ERHETE (fu,)
0.0l LTOMEERTA, 7y bBWTLiE
APEEEC (fu, = 0.01), HZ fu, TRARD
EhEDOBECEIEIZRT OO TIE o7,
Z 2 THIFEOWIEE 51X, L&YW C & TAK-
475 M-I DISE S 287 JEETEIC B B D
HMEAFEET B 72002, M 8% DikE &
72 % X 9 12 dextran-coated charcoal (DCC :
EHROERO—ETFFA NSV CHELL
b HPDMBES 7387 ~OFEE % HATIC
FHET 2R CE L) 2dmL., & »8
IRERICBI D HEERE T o720 DR,
ILEW CIZBVWTIET v holMERFTO Y »
INZFEEDS, DCCIZ L ) RwiZifl S s o
WLy B MZBWTIEZ O3 RIZBRER
ThbHI ENyrol (M14), —J7 TAK-
475 M-T 122V Tid, T4 W HofEiZBnwT
DF T EAEEE CIE R L FlZe MiZB
WT DCC RIS & b & 37 fEEHIHIASR X
CHIBZEDIRENT, ThbE, TNLHDEE
Bir—4s 2o, kB Coe MIBIFAIm
ey VNIRRT v MZENEEICKE W
ZEATRENTZ,
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B TAK-475 M1
100 -
Gap (%)
<
ﬁ 50 - OCont
Jug
& m+ DCC
0

vk ek

14 LEH C H KV TAK-475 M-1 DM R N7 #EEICXT D dextran-caated charcoal (DCC 8%)
DFIEIR (Gap BNZWVFEEYD R NIFEESHEIFKEZN)

k&M C Db NMHIFZHMEER NV EES
DK (fu,) OHEE

5 NI FEEEDN 99% Ll E (fb,> 0.99) @
EWOIEEETRIEI I L HWH N5
FE (fu, = 1- fb,) TIRIEFEICKD S 2 13T
X7\, IERICIE Y v Sy P % fl 4 122 L &
®TCHLNG b, DHEEIT L. #HaEHk (K,)
3RO T, AT fu, = 1/(1+K, X Py Py
FMmEER 7V T I ViRE) 2OFHETRED 5
CEDIFE LV, RIEEWIIBWTIZ, 20X
BT = F IR EN TV ARVWL OO, K
ZFLOLBWBETLEBRDODCCIZL DY V87
HAMEERE»S, LTICRTAZMH- T,
fu, @7 v b — & MEOMHG % ENEFNT
EBZENbhrol

(1)

%B Dy XBIOK IFERROERIZBITS
MHWIEEE, DCCIZH A L-dA B LML
Yo DCC KT AiEaE A ET.

F£2121HLEW C D fu, (rat) BL UK, %
D% FNZFN001BL3B0E L, T2

X(human) 1 1
= x| |1+
X (animal) Dr x Ke x fus(fuman) Dr x Ke x fus(fuman)

x2 LAY CH KV TAK-475 M-1 O DCC #&
BAHEERBRPSHESND T Y FELXDE

ND fu, &
fb&i C TAK-475 M-I
7k 0.01” X 45 0.1 X 0.57
SN 0.002 1 0.177 1
Dy x K, 318 0.29
“Observed

TAK-474 (M-I) O fu, (human) B & 'K,
X D 2 ZN2EN017 (KM121RL7fE) B
L0029 LIE LIz E EDENENDOLEY
DTy bHBWITE MZBIF D fu, DT E
ERLTWD, [LEWC DT v b fu, il b
DO 4L RS S 7zh. — 7 TAK-475
MIIZBWTIE, 057 THo720 Tbb
L&MW COIMEESY V87 FEE=RIE, v M
WA_TH B R E (. TAK-475 M-I Tt 4
1/2 ERAED 57z,

PK M (Fu. CLiy overan KV V) DD H
TomiERREHBICH T BRREDIRT
{LEWCDT Yy bBLUE b TOIMSET
BEHER (AUC & Ch,) OFEEIE—FMICIE
CLyy (AUC IZBEBI) 3B LT Vi, (Cpu 12K
B ICEXDEHEiTAZEDTELD, Db
1T CLigyy (2O WTIZAEEFI/NT 2 =% (B2
2Q) KB sEELELDIC, EROL
a Wk <CLint, overal = T, X Ky, X Cliy:
CLing, overans ClLine B & O K (& ENZ AL
TOFEEZY) 7T YA, FEAEZ2VT T VA
B L OB BT 2 I e e AT 2 L2555
Ha N BER IR D) OFEZEICHEHR L. BEEZ
T LEPH L, TS OEMEMEIZ. tube
EFV FHEET V) 2IERIZLT (WD
DPOWEE &) Cly, (FEHME) 7 5 MHKF
HTRDBEZENTE S, RIIWITZDORH
D71t A L RAIIZRKD 5172 CLing overan &
Vs DR ENT VS,
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£3 TYMBRUE MIBITBIELEY C D PKEEH (CL i, overan £ Vaes DRFEDH )

PK parameter Input/output Rat Human Ratio (rat/human)
CLy (Lh/kg) [= D,/ AUC, ] Observed 32.6 0.59 55
MRT,,. (h) Observed 2.8 3.6 0.78
MAT (h) Assumed 1 1
F, Observed/Assumed®” 0.2 0.2 - 0.6”
Q, (L/h/kg) Reported 4 1.28 0.3
F, [=Q/(Q, + F, X CL,.)] Calculated 0.38 0.8 = 0.9 2.1-23
F [=F, X Fy] Calculated 0.076  0.18 — 0.48 2.3 - 6.3
fu, Observed/Assumed”  0.01 0.0022" 4.5
CLit, overan (I/M/kg) [=Q, X Ln (1/Fp)]” Calculated 1.52 0.13 — 0.28 54 — 11

[=fu, X K, X CLy]

futy /C L overan [(L/0/kg) ] Calculated 0.007 0.0078 - 0.017|  0.38 - 083 |
CL,, (L/h/kg) [= CLy X ] Calculated 2.47 0.1 - 0.28 8.8 — 24
MRT,, (h) [= MRT,,, — MAT] Calculated 1.8 2.6 0.69
Ve (L/kg) [= CL, X MRT}] Calculated 44 0.26 — 0.78 5.6 — 17
V,./fu, (Likg) Calculated 110 118-354 | 1-32 |

@ Referred to F, of atrovastatin (F, = 0.6)

 From Table 2 “ Tube model * Cytosol-plasma unbound drug level ratio

T bbibEW CIE P, ®HEH TIMHIK COWIHEEZ F,=0.2 (7 F)~06 (7 bV

ADME SEEDOFE R, S1E, Iy b (F5& 10 INAYF V) OHPEIZH B EMWEL T, F,
mg/kg) 2B LWIE (F,) 1358 0.2 & A PHELAZ ENTE ],
b bz, TALEY C N EI oS (R T2 F, O 5 1E. Cliy e @ RAE D 5
HRZAKRPEMEA, bu=0) Th D70, CENTELN, FHLTRELONET Y b
CLora] (: Doral/AUcural) /))!5‘ Fh [: Qh/(Qh + Fa ﬁ J: US | ]\ b: 3‘3 bj’ é ﬁﬁbi%ﬂ%ﬂ 1.5 ja) J: US
X CL,)] #RFAELLZENTE, —J b 0.13~0.28 LEIHE SN, T v FTlde biZlk
WKBWTRFICHETLIT—5i1E 2w 00, NTH~11ME b 2 EhmRans (M 15A).
HWETHLT PUVNRYF v (P, DHEH) % 72 CLin, overan 1& fu, MEICIBI§ 2 2 L0 5,
DFMEPH 06 THEI L EDb, ILEW CLing, veranfty, (= Ky X CLiy,) % BHE L TA
A CI—int,overall B VdSS
2 - 6 -
— 1.5 5-111Z
£ 15 4 i _ 44 5174
< o 4
_| =
= 1 - =
2 o5 A > 27 0.26- 0.78
61‘ ’ 0.13-0.28
O L] 1 0 L] 1
AN Ekr vk Er

15 LEMC DY RBXVEMIBIZENPTORFEET VT TV A (Cliu, overar) EATERE (Vo)
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HE, Iy b FNTENREN12B LU 65
~140 £ ), WEIZITITEDT AR E 2o
720 T H Clyy CRAONIZKE2FEE (55
) 1. CMMWﬂf&ékﬁ%i%5~mP:

IR E Y., FoEiE, 1Z1F fu, O (4.5 1)

\Z—% L7,

ELIEFR251EF =F, xF) BXO»
CLy (EF X CLyy ZRABLLIENTE D,
F7 T (1~2h) 5% L T, FHBIN
e (MAT = 1/K,,) % 1h EGET 5 &, %
#l & L 5 MRT,., #* 5 MRT,, (= MRT,., —
MAT) HREL ZENTELDOT, KIS
13 CLy, & MRT,, 7* & Vg, (= CLy, X MRT,,)
AL LI ENTEL, 2 LTHML BN
57y FBIUE MIBIFAV, ZERER
4.4 BX070.26~0.78 %Y, Tv FTiEL b
Kw&5&ﬂﬂﬁt&é‘tﬁ?én#(H
15B)o 72 Vy. [= (fuy/fuy) x Vil 131312 fu,
EIZIEBIT 5 2 &Eh b, Vigfu, % ufﬁ L TH
HE, Iy b FTENETN110B L1118
~354 £ 7% 1), WHIITTHEL T ARERE %o
oo Tbb Vy,, TRONEIZOWTD,
13T fu, OFEZE (4.5 %) ([2—3K L7

ThRbLbHILAEY C OIMAEREHREBICA SN
t77%&t%ﬁf®k%&ﬁ#iﬁ%®ﬁ%

(TR T & 5 2 &SRR S L7z,

FHERAOBEBEYEE (C,.) DREHY
PK L ER O X & ORI OWTIE, JFH

Fa Oz BESEY IR E (Ch) D key &7 % (3
BOGE S Cp W2 ILH) o FFH I TSR c::ro‘w
T tube &7V & RGE L 72 T Hil B4 12 &
SRR (G- ) 12 bb\’(%ﬁ?lﬂ(ﬁbk
L7203 C fH (mC,,) &, LT L9
IZEF e TEL W,

AUC(Chu )m'al = futo X Ky x 6 x Fi x UC(Cb )ural
T T (2)

_( FaxDonal " fuo
T CLint, overall

L7225 CTHl—#F& 55T Tk, {bEmoft
B LUEWEEZEZ T, BRoim st fuy
CLine, overan CHRANIEFE OIRIZ) (ZILHI§ 2 B4R
YLD EEZSND,

ZoOBET AW CHT vy b MHT
OAEIZOWTIEY Ho TR B L, WEHTE
MIERELRZIRONT (v MZBWTIE
L b?0.4~081f5: %£3), Lkl k) %
PK 51 (CLyw & 5 13 V) Lol
FRILEW OO E AL TWD DT
BN EDERTE T,

7 BEGN B o 2 RN O it s ) i B 1 X
BFIC BT 5 YR S I3BH IR L 2 &
FTERV. L72A T LW o T P a3y
EEICEH Lz L < dah oz 2 &
MR E NIz

mCh =

k&M C EZDRAFEED PK LK
[F%h#E [ TAK-475 M-I(TAK-475 O BALEY)

x4 FEMED PK#F (CL int, overall FSEN ) fu/CLine, overan DRFEFEHY)

PK parameter Input/Output TAK-475 M-I Atorvastatin Ratio (TAK-475 M-I/ATR)
CLiy (Li/h) Observed 510 344 1.4

F, Assumed®/Observed 0.2 — 0.6” 0.6 0.3 -1

Fu Calculated 0.09 — 0.13 0.2” 0.45 — 0.65

F Calculated/Observed 0.018 — 0.055 0.127 0.15 — 0.45

fu, Observed 0.17 0.2 0.85

CLine. overan (L/h) Calculated 180 — 210 108” — 144 12 - 1.9

£ty /CLiy e [(L/0)] Calculated 0.00081 — 0.00094 0.0013 — 0.0018 | 0.45 = 0.72 |

“ The same as compound C

Y F,=FIF, 75515 (CLg 25515 T 5% & F,=0.3. F=0.17) “Reported



P b a P ORISR CH 5 h 7z

BLXUOT IR F Y] O MIBITAPK
B EY C LRk L THIRT A L
MWTEXLH, TAK-4T5 M1 &7 VXA F F
YHITIE, FUT ERE e PR B EOMESS
HWZ LRSI N (K4, LirLe M
bﬁéﬂ%ﬂ@C@(mmliWQTW>y&vuu
Rl /NS L WICEERNREOIRIE & 7 5 fu/
CLint, overall 1T 4~13 BRIV EDPHERE S N
(F16)s TbbibEW Cld, hoRxhEEIC
WAL F0 5 O EV S, ERRER Tl
HFNAEH L CTW5D Z E DR SN,

&% C DIMERIMICKS in vitro TD chol
EERMHEOET

L& C @ chol & B EHEIZ DT,
BIFEWIZE OB IZBWT, 7 v b2 Hw/zin
vivo F26& (X 17A) B L e MFHE 2 Hw
7z in vitro iBR (X 17B) 2L D, 7 hMIVNA
7 F ZHNEFVB L o0, TAK-475 M-I & [
BETHL I EPHREINL TV, LarL,
HpG2 g & H v 7z 8o Rk ((ba C o
85 TAHRER & AT L CEm S nzilBi) <. b
G C @ chol & RIHEG AN, & N ERN
TRELIETTLZE2REN (K17C),
L2l Z?in vitro TR SN MERMNOR)
Rk, WEITHHENS L9 12, in vivo TO
A CL,,
800 -

1.5 &

CLoraI (L/h)

Z
‘\bo Y <

L R BB REIFIE IZ D W CORGE: £ 0 2 119

R EREIL S NG SO TIE R, EED
VETH 5

1tEaY C PERARICEVTTHIRIEDLEF
SNED D =R R DIEFE
SRIOBEIZBWTIE, AFTES57—-%1C
WEREEH 7DD, Ty b—b MNHTHRS
n7zit&W ¢ o PK 4 (AUC & C,,) LD
AHEIX, MEESY X7 #E A2 BT AT THLIA
FTHLIENTE, L2LID fu, IZARSNT:
FEx, AR (Ch) DIREL % 5 fuy
CLins, overal (=1/CLy,) IR L 2o 2 & oM
RENize T bBibaEY CARIRRBRICE
WCT 38R %R & 7o T2 R EIZ DWW T,
F v k=t MHTO fu, | KA L 72 PR FEo
WIZEBZDDTHRWE EEWREIRT Z &8
T&7,
IZALEY C o PREEME (& 1) bIF Cly,y

& fu/Clingoverar) 122 W T lE, TAK-457 M-I
RT MVNAZTF DB LY, LI
FAZT B ONWTHMRLE N TE
£,/ CLin, overan 122\ Tl FEAIHREH & MK
é%f L&Y C OF MO FE LG

WCREWEZR L (LEWH»T55 = iEE%
%O“Clﬂ X, IR L2 o w7zl
FTERLND),

B fu,/CL,
0.02 -

int,overall

43~13 &

0.01 A

fub/CLint,overall (L/h)A

04~07 &

16 1tEH C HKXVOEMERB T CL4yy B KU fuy/CLiy, overan PELER
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B ErFHERRIZEITS

Chol & RBEEEM

TAK-475 M-1
t&#H C

0 100 200
IC5 (NM)

FEESICRIFTEFLERMDIE

FRILINREF m ;&Y
TAK-475 M-1 DAL
L& C
o 2 4 & 8
ICs, (M)

17 {LE% C O Chol AMEEEY (FREEDLLE)

ZHEHIT, ALEY COIEROE S DI X
1%%7&%@@1&@1&% LB T, Fb%
b DL ZAIEFIRRED L O MR EOHE
FBIMEDE D - 72O TE A ) LRI N
72

72 B in vitro BRI B W TZIIFERMIZ X Y
S HGG S S in vivo & IZHHK T S FER DR
STz, in vitro TIE, FEWRFHIZ KD 3
WMo (fu, (2B 137 < fu, SRR
EORERET H72OIZ X HHEE L CHET
LT ENTED,

L0 PK &%) & MBI BT K,
OFER B L OMLEWH COMEIZ R W & 2 H
FRAZ LTI & #50 C X 7228, TAK-475 M-IV
27 FVINAZF 2 iE OATPIB3 O#:E 2 T
HY (K>l BREVSLZDOZ L EEEI

AMNTBLLLEEGH B, TIVNAYF LD
Ko fEIZDWTIE, £ OWFZEE A%, in vitro
TOIE~OHY ARFERR % 5 L TETW»
L5, EBRFEEOMEDNHY . 7T— 5 IEKE
CIEBOL e RBEINTEZ, Lo LBIE
RKOEBHETELMHEAMESINDL LIk oTE
Tws %, L2 LZOMEIEE41.6 BREOET
HDHDT, K, HOMEED B\ LAY OE
WIZ X DEBIIL R OTIE LA ) e b
BENb, T2 bW LH I
K, fE1Z fu, & @#HIZALEY O PK (CL,,
R CLing, overan TH) (2B E 5.2 575, SERNIRE
(Co) ICIIEEBL25 252813\, 2Ok
IZOWTIE, TTICL 287 = 8 (CBERRIE )
? PK 3 X U PD (JFF T Do o A 0% 5 )
IZ & 1Z9 OTAPIB1 (FFIL YD sAHD N T v A
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R—=%—) OBETEROEEIZOWTOINE
ICBWTHEIFSNTND 2,

RAM & FLV O#HBETRENEZESE(IC
RKEZELRBEER

RAM & FLV O#HRATREENIERERAES K
OB OMEHEEDEE

RAM (16 mg : victim, CYP O g 3) &
FLV (100 mg BID : perpetrator. CYP [H %
#) OPEHIZBIT S RAM B L O o W
(M-I, M-II, M-III 3 & O° M-1V) o i3 v i
FEOREHER L, 218 B LU 1912
FAMEERICE DAL RAM B X 2o
B o AUC B X Uty DZALIZ, £ 5 IRT
MY CTHbHo HEMEMNIZEL D RAM @ AUC X
#1805 12, £ 72 M-I3B X O M-III ® AUC
XZENZeZNWafEB LU0 EH L,

M-II ® AUC 2 ik%&ﬂ%tcims@@m
M-IV @ AUC (338128 1/3 12V 3 A5 R %
w7z
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DEAL
AUC (0-24) Ratio ts Ratio AUC/t, Ratio®
ngh/mL h ng/mL
Control Unchanged 8 1.1
M-I 11.1 0.8 13.9
M-II 337 2.2 153.2
M-IIT 2.8 1.2 2.3
M-IV 73.5 3.7 19.9
+FLV Unchanged 1014 127 3.9 3.5
M-I 43.8 3.9 3.5 4.4 12.5 0.90
M-II 411 1.2 6.2 2.8 66.3 0.43
M-III 110 39.3 7.2 6.0 15.3 6.55
M-IV 25.6 0.3 6.2 1.7 4.1 0.21
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