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AKX OBZETHNZIEGEILL T D18 Y T %,
6-CB: 2,2'4.4'5,5"-hexachlorobiphenyl
AB: amyloid B (7" X =21 R )
ADME: absorption, distribution, metabolism and excretion (W%, 734, 1R, BEI)
AGP: o;-acid glycoprotein (o, FEMEREE )
AUC: Area Under the concentration-time Curve G4 EERERT AR T 1)
BA: bioavailability (/X A7 ~A 7 U T 1)
BDDCS: Biopharmaceutics Drug Disposition Classification System
CL;,: intrinsic clearance (JTEA 2 U 77 > )
CL,: total body clearance (&5 7 U 77 L/ X)
Cnex: Maximum concentration (F e MMUAE HHEEE)
Cioug: trough concentration ( ~ 7 72
CYP: cytochrome P450 (F 7 7 12— 2\ P450)
DIF: diffusion rate constant (fIHCHE E%)
FOCE: first-order conditional estimation
GFR: glomerular filtration rate GRERIA At
HPLC: high performance liquid chromatography (FFi#iEIA7 v~ K75 7 1 —)
HSA: human serum albumin (t hiI{E7 /L7 2 V)
IACUC: institutional animal care and use committee
K. absorption rate constant (WGHE EXR)
logD: octanol to water partition coefficient (42 % ./ — /7K BcARER)
LSC: liquid scintillation counter ({4 > FL—2a 0 2 —)

MATE: multidrug and toxin extrusion



MRM: multiple reaction monitoring

NMDA: N-methyl-d-aspartate

PBPK model: physiologically-based pharmacokinetic model (“EER 1A EIETET /1)
PCB:s: poly chlorinated biphenyls (7~ U #i{b B = =)L)

PCDDs: polychlorinated dibenzo-p-dioxins (73 U St p- A F T 0)

PK: pharmacokinetics CEAZJENRE)

pKa: logarithmic acid dissociation constant (FEfFEERSEY)

PK/PD: pharmacokinetics/pharmacodynamics

P, tissue to blood partition coefficient (R IIF /BLERE)

t,0: half-life CHJRE)

TAK-357: 1-(4-methoxyphenyl)4+(2,2,4,6,7-pentamethyl-2,3-dihydro- 1 -benzofuran- 5-yl)piperazine
TK: toxicokinetics ( I ¥ 2 FRT 1 7 R)

TK/TD: toxicokinetics/toxicodynamics

T time t0 reach Copy (Coe (22T 2 RFH])

Vi distribution volume at steady-state (&7 RREIZF31T 5 0 A FH)

V,: tissue or blood volumes (FHH#Z &)
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1.1 1XUHIT
= 3L R DB 3\ CHRENRE PRI I D S O TH Y, FEiEHREERS L OMHREERI 20

THEIESINTND, FORERE L ORWERIZZ OMAEFEE, 7GR L %< Bbh-Tn
%o SERETFIIRI, A, G, PRt (ADME) 22952 Lok, Beha s SRR
%, BLOEGELEWEHIOBRZELZT DENTHERERE 2D (57), ITHETIIHAIREL &%)
SUFEIWER DR 2 B CA#HTI 2% Pharmacokinetics/Pharmacodynamics (PK/PD) <2
Toxicokinetics/Toxicodynamics (TK/TD) it F 5 Z L 12 &0 FVER R & 28R o 5%
EL, FFEBIRAHED TN T EMHEESIN TS (40), T ODOERNTZ 3 5128 T-->T
% ADME #HiizA 7V, FEMZANEIREZ Tl 295 2 L IIBEFICEHE CTH D, b L, ERRIZRNT
SRR EAEFCEHATZE, £ DSR2 b A5 | Sk 23 2R & 255 I 3EIEHIhEE

RGO T\ G T BT D5

1.2 RO ERY
EUHEE TS Z B W TR SN T VY A ~— 1B TAK-357 12UV TC, 4

WHEHERRHR 2 072 X 1 B 1 [R2 BWEERE A h X afxT 0 7 A (TK) g Fi

Tyl

LIc& 25, 2UEDREEA XD 5 6 1 TEZR TR G- 2 G, FERCREDIK T2
DT B, ZOBMZINT, BEFRECREDIN N2 5 B9 55880 DIV Rl 5- 2 1H
%h35, TAK-357 MUFEHIREE A58 HAvic GHMIIES 3 BICEiH), SR e mE-ree 5.
(TR ERE AT D, b LERIZRU N THERITER Uy v i ER-)3%E Z 2w
REMED DV, & BIZCDOIMD LA PNGE, LEVEOBLR S T OO B HEE ZEEH
Fflens B2 6ib, AREOT—< IS8R LTz TAK-357 OEFKTER U P et
JE FRNE, TAK-357 OEIREM: & B SR L QWD AIREERE 2 bz, Lo T, Zo

TAK-357 DA X|ZH1F 2 PRSI FEAORRAZHEE L, TR E R b MARNEIREIC



B2 25287% M % Z L13, TAK-357 DB ZHEE L T < ECIOERICEE RS TH D L&
2Bz, BT, TAK-357 ZEfleat moritEz A UT-RERSM) LAEMT, ZothosEs
BB T B RRROBIGNE Y 5 20 M55 2 LI3, — 7R mlslst i o rNEie 2 7
9% ETHEITAMTH S,

& 2 CARFRSCCIE ERE I Z IR T 572018, LLFOHEBICOW TR LT,

L A X TK 3BARHIERD DAV PR PR EAOFR A L, SYEiie AR A
1TO72DITT, A X &GOS 5 EAR)72 ADME FrEa7Hii L, & OGRS 7>
AT D LRI E B 2T, & 2Ol L7z TAK-357 ([ “CITAK-357) %7~ M8 RUY
NP5 LTZB5D ADME REARHil L 7=,

2. TAK-357 OFEEGR ADME FeEDFHl 5, FRIHARRE SAX R L 0 AE Rk g L7
TAK-357 AMBENFFAT 2 Z LIS Ko TR ER & 72 &3 DI AR L
T2 ZOAGENE RN T E DHEDEAEFFHSYEIRE (PBPK) £7 /UHTIC & 0 G L 7=,

3. NEVHERE R ORI SR ORNEIREIZ & O X 9 705084 5-2 %713 TAK-357 &
TV & U CRH LTz, NEmiE & IEE B ORNEIREZ bl L7 BT, (SN L 5 EE

RIS ¥ 5- B O EZ PBPK £ 7 /URHTIZ K 0 & SR L7z,

1.3 RO BB
131 SRIATI= DT
U IO BB FHE T 5 IR BRO—Clo B, RIS S 2 B FOBTHI

KR OIIREDAH T2, SRS LU e, R Ere, YRS &b
% (62) HMORRE AN INGERE, W, 27V A X, SRS, S O b
HIMEE O, AR ARES, FEUEAEORAE~ORRIRE G b T o AR—2 —Z L Dk L
3595 (20,30,51, 59, 66), ElEAMEE AN IREEIED & <, IFE A ST ~Z <BAT

THI0, SRR E L RHEAICH D (10,16,29), FD7-, FrEAmmE, EEENEH 572



BT ORI L3 de s KT RMDNERIE K L Q0D Z 8 bis s Tng

(22),

1.3.2 JHKIZDLNVT
DT HIFFRIEIIARE AR E U TORSR, AEH-PREts KOG CH 5, RPN IT:

(NEHESHEOARNFD M S35 72D, ElREHERIS A AR L U TRPICHRIE S D wTEeME 3R
TR 1), FAEH IS NG Tl Z 2 5WRrE L A7 A Th Y, BEL RO
ZRFDZ LK 0PRIEESNST < TS (68), EDT=DZ < DERREIESYIN I 2 - #%IR
H & UCTRFPSUINEH 29 LTRSS AL D (5,9, 53), 7, Rk Cd 2 g ~D-ATIC
I b T > AR—#—"C¥ % Organic anion transprter polypeptide (OATP) 23EH5-9 25581525 (5,43).
S DYRIE R O EHHHE ) B 2 DOBIRERFM: 2 HEE 7% Biopharmaceutics Drug Disposition
Classification System (BDDCS) (Z & 257FAIZH\N T, IR DIR EIEEIESIT Y Z A 2 £72137
TAGITPEEIND (8), (GHHEENNH Y T R 2 DM IFE BT D b T o AR—4—k X
OV 2331 DEY ZH K OYE T o AR —42 — D885 210970, — 5 ORI DR Z
Z 4 TR O b T o AR —2 — D58 520) % Alielthl 2 5 & 00, By b iguni-h %

AN TARETIERV Y,

1.3.3 FABYRIZDULNT
R ORE AWML I IRIFI D OFRH,  E OV, Bt 3 BR T2, AR EA

& LTEHARIEND pH, TMMUENAMOREE, HEEE 2 EOIUIE L 525 (52), Wi
B <, IEEEMED BT STV TH D (7). a3 — il st
RV DSIRFREAMEN N0, DS BRI D106 R CE 28O RIS D HMET L, &
DOFREFBIRITR T 5, F7, WREIMRNZ®D, Z O % 5-2 5 BN pH OB OH

S SR TR0 O, FBEEZEEO PRIIERICEE L Z LV HALTVL D (60),



1.4 TAK-357 [ZTDLYT
14.1 Y EFROMEE
TAK-357 (1<(4-methoxyphenyl)-4-(2,2.4,6,7-pentamethyl-2,3-dihydro-1-benzofuran- 5-yl)piperazine,

Fig. 1-1) 1I7 /WA ~—JiDIERSEE BIE L TR SN CE 723 Ch 5, TAK-357 Id logD: 5.83
EIEHNNBEEDOE Y TH 0, AFREE I pH TR TE < DS & U CIRET 28 TH 5,
FAMREEFEEL (pKa) 12 6.6, 88837 TH Y, 43 1HEl1380.5 Th o, AWML TIE TAK-357 U THERTHE

THERE L7~ TAK-357 ([“C]TAK-357) % FVCRRyEhRE il 21 T~ 7=,

142 T IVIINA I—REDTIK & TAK-357 DEFEIE/ER
T IV A IR TR & LT e — RECEREEOEI T DIAE Y, 73 5RE D

T E TREOTEIT L, BB EDIRBTHD (19), 7V A ~—JiBE IR ¢ 2015
FEBIE 4680 7 NIZEEL, 2050 AEIZI3 12 3200 ST 2 EBEZ HNTND (6), TV A ~—
ORI E LTE, 7 1A R pA2(AP42) DEEER LUSHICIAEY, Ul Llkbasr Lichh
TRIEMEOMGIIIESE, F7235 U DU VM bE I S/ RIRIC 1 2 27 A - i O MERERS 72
Sl L DB DK FAVRIR ST D (69), BUE, 7EF L al AT T —BRHERS
N-methyl-d-aspartate (NMDA) 52 ZMAFEHERE R ED3T VY /A ~—FEE OFBHWEREDUGED T I AL
FFENTND (25,31,44), LNLRDS, TV A ~—Jiifok & U TR O THh
T LAY RAT ANV =—=ZARHY, FIRE L TOEEGH EFH LTS (61), TDI=8, Hii-/dh
WA T2 a L OBFEPLETTH Y, SH%DOIZEOERNPEEN TN D, BifE, HROIBREA =2
A LIZRMOMIZ, BEr LA —BEE, yir Ly —ERHERE TR, AR U F e E DB
FEDED HILUTND (17,33,45), TAK-357 I35 L ORIMECE B SROUN SRR RS C 3\ ) T,
A AV ARHEAIA - 1 IGF1) &5 2 LI K W RREERZ R L, TV A ~—JHDIR

FERA AR L TR E SV CETZ (63),



BF2E TAK-357 D3 v FE&UA XIEITHHENENE
211 XCHIT
SEYBIRE R BRI OIS L OSBRI 1T 2 38hd L OB AR A TIZTHETT 5
(247 O MEDEB THD (57), TAK-357 [IHEZRVSYBIRER M C X 0 FERICR iR e
REIVTN D, — AN BRFES DR & OHRIANRTE AT %A M 3R I TR
BRI, ZOA =X IHEENVHEE 72D, TOHEMIE, Ob LY UIZ ORI H D
R ARSI S S 2T DA, BB L UYERRICB O TS L E 2
BILD, QIR GHITERIRIEICET 2 £ CORMNEL, TOREOHENHL b, @4
P EORTEDFEAE LTS, FIOERNNOORELHL RD72ED DD, £z, Al X%
U2 TK AR CREeD AV IAEAIREE EH-OJFRZHEER T 5 1T TAK-357 © ADME Z4HE T % =
CIHRO THEETH D, T Z TAETIHCITAK-357 3T TAK-357 Z V=T v K, A XIZBiT5
TRPNBRERRER 2 I L, R\ IS8R0 X CRBsiuaV - MR RS RO FIK 2 e R

L7

2.2 ERpARLE L
221 R, K

k={1t

TAK-357 [k SRS T2 att, SERMEHT CAR S NZ b D& Ve, [MCITAK-357 (i
FHRE>97%, FEEM:S.75 MBg/mg) (X847 » UGS () TRz S D&V,

FOMORER & SR I T L — RO OZEA LT,

222 By
HEME Crj:CD(SD) 7 » b (HARF ¢ —/V A Y 3—, #3)1)) BLOREHEE—27 LR (RiLZ <%, (L
M) &Mz, 7 > MIREEO B G 8 kOB % n=3 XX n=4 TRV =, REHIFEFEE CR-LPF

(V= ZVEERE, R 2 HEEBEEE L, KIZEBEEUKE Lz, SEIXAT LA — T,



WATE 1 ECL EOBIbDOE, BRI U7z, A X3 5EE 7-24 il CIARHE 9.8-12.0 kg OREED
B —7 VK% n=3 I n=4 TH\ =, AT UL AF—UNTEE L, [EEEEF Labo D stock ( H AJE:

PE PRI &2 1 A 1[E250 g #REE L, AKITAMSIKE Lz,

22.3 PRIYEL DPe 33 X OGO

O E-DEAIIMCITAK-357 £7213 TAK-357 % 0.5% (W) A Fltlo—A (S, )
TR IR LT=, [“CITAK-357 123 mgkg DFETT v b (i PK 5482 Tl 17.3 MBg/kg, HHit
FRBATIL 23 MBy/kg, AR AAAERTIE 8.7 MBgkg) BL UM X (43 MBgkg) (TR OG- L=,
TAK-357 13.0.3,1 BL U 3 mgkg DARETT v MI, 3mgkg DR TA XTREOES- Lz, RN
BHOEEIXTAK357 2 AT 077 7 I R FEHMEBE T, KRB LN 1,3-7 % o o4—L (fn
FATHKTZE) OIRAHE (1:1, vv) ([TEMEL, 1mgkg OFETT v kb =3) BLUOHY X 0=4) (TG
L7e, HEI3ER FTo7,

[“CITAK-357 3% TAK-357 544127 » N OREMIRE 72134 X OBHURERIRD SHERE LIZFEIC
B U7z, FUsEANZ T~ o MY o L2 H,  igaEH L 4°C T 10,000xg T 3 ZfilizEd 5
Z LI X v SRR AR U, AR RRER ClE, [“CITAK-357 #8505, 2, 8, 24, 168,
3R BLVOR2 FHRIERIZ T v M A Y 7VT Rl T CHRUNBGES BT, 0%, I, i, THEAE,
IRER, ~—2—W, TETE, FCRR, Mol (CNE Ab, TR, ML IR R, BRI, B
iy, B, EJEPERENS, REEUEDENERG, 1Bt B W, BRI ORRE AT L., £, A
KT T MCITAK-357 ZFR O G4 D 672 IS~ hoL e X —L b U o SERE G
BOESH, K, W, T, R R EIPRIENd K OMEEUEPEIREN A B L7,

7 v MORRE LOF IR — VN THBEL TRELL, b4 24 R & CIIEPIcE s —
PR LaRSE BB LTz, A XOYRIIIH 544 168 I E TRE S — W TERIL, £D%ITATE 7 —
UTCHE Uiz, &COEWRBRIIMSH AT b - A = A (IR ICTEiSNZ, ZhboiR

BRIIMASAEARE b - YA = REWSERWEER BRI G, AGEShi,



224 MAFE ARSI L OMMERFEAT

~UABLIOT v hoay be—UiERS LOMRIEIAAT v— LAY S—IDIEA LT, A X
D= b r—/ Ui JOMR ISt v 7 (T3 LA L., & bz hr—uififix
Interstate Blood Bank (713 —) LVHEALTZ, & hDar ba—/ Wil 3Rk s CHRELL 7=, =22 b
72—/ SO I ENZEH 5 BEN0 AOEFE AR T 7« 7 KB Eh, IBfiShzd
DOEHAW, & MIIET V7 22 (HSA) BL O b o, BAMEREEH (AGP) 1% Sigma-Aldrich japan (5T
) KOEEALT

BEBAEOFHIOT-OIL, ~TA, Ty k, A XBLOE hofE 4% HSA, 0.05% AGP LW
0.05% AGP & 4% HSA DOIREIZ[MCITAK-357 Z U L7z (FREE: 0.1, 1,10 pg/mL, n=3), Z iz
274,000 13 316,000xg, 4°C “C 14 Bz Uiz, D BT X OumSEh o fdEer: FRilcqd
HOTHETIE LT, BARHERITA2-1 Z VTR L,

I (o) = (oo 00 21

Cpu: MAETHEREIREE

Cop: Bz HIE A REIRES

MERBA TROFHEDT-DITITT v b, A XBLOE FOIMHEIZ[*CITAK-357 ZHRNN L7T= (R
0.1, 1, 10 pg/mL, n=3), 37°C C 30 31 > F = ~— k LRI KOS o i RER I 41
EL, ~v 7 Uy MiMHe) bIEIE L, MERBATRITA 22 2 VTRt L,

MERBATER (%) = 100 — SpLX(00-HCD #.22

Cwa

Cuwp: MR RERRE

2.2.5 HGREDRIE
AEAREEHS L OVE R AR O RRIIRIA Y v TFL—a v 2 —LSC, HILTah

AT F)v, FUR)EAWTHE Lie, #ERREREE I EBERE & I DR LT, £72,



R DOYREE TR DRy e A e 5 2 &1 L 0 B, i HdEER L ORGSR 300 &
% TAK-357 L[RIU & U7z TAK-357 #afii e UGt L7, M, JR, 3Reor— NPT
(IR PERIN TS (625TR, /S—F L T w—T 5y, M) A8 Ui ik o
~ b7 7 4 —HPLC, [EEEYWERT, FUER)Z Vo, ARIHERR-R ORI HPLC CoOiE,
777 v aralby NECHEIRERRINE, LSC 2RV TgRea e Uiz, MRk o7z
BB BRI Z S AR LT, s JOMEARE Vv — RakB oD TAK-357 36 KOV D RE)
Hi37E b= U LTI L, BEHERESEICIEY nadL sy A Z ) —/VRIE (2:1, viv)T Sl L
oo JRIFEL % HPLC Z3#radeh & U7z, AWEE L7=30EH T 40°C | Z3%7E L 7= L-column ODS (5 pm,
250 mm x 4.6 mmi.d., {EFERHIITIORERE, HOR) A& L7z HPLC IZIEA LT, BEFH A 121X
10 mmol/L FEET &= /7 & b=k U/WRIE (9:1,viv) %, FEFHB (Z1% 10 mmol/L KT €
=ULNTE F=FUVRIR (1:9,viv) ZHV, WiiE% IlmL/min & L7, 77V "NrarInk
LT 50%FEhH B 22 HBREA L, 10 43 F TIZ 100% S8 B 1B FA-S8 72, 15 437 100%5
HhiH B ZAHERFAIZ S0%EFH B 12 0.1 /3R TR L, 109 /3f0NT TRk L=, 1 IFEABORYA
7 RFENE 36 50T D, ARSI X 2 FEfhHRR Y36 K OVE R FRRAM O/ SR FERS M & L

THEH L

2.2.6 MAEH TAK-357 DEE:
AR TAK-357 1Y B84 #55¢ L7~ HPLC (LCMS/MS) % VW CE R FIE 1 ng/m TFE
B LT, MAERENIA % 7 — /L CRREA L, il HEZBEME TR L7412 40°C 123 E LTz
ACQUITY UPLC BEH C18 (1.7 pm, 2.1 x 50 mm, Waters, ~VF =—¥ ) Z4i L7z LC/MS/MS
(API4000, Applied Biosystems/MDS SCIEX, H/L 7 4 /L=7) (TIEA LTz, A% J —/VK/XTE
=700:300:2, vIiv 23D 72 23— IRFEEOREIRAT 2.5 23127 T, ik 0.5 mL/min TZ =~ b 77 745#

%1772, TAK-357 1% m/z381—191 @ multiple reaction monitoring (MRM) E— R CHHI L, PIEAEE

10



U CBREME (mz433—134) ZHVe, ORI AU 7 — R & Tl Y, MEsdiii 1-1000 ng/mL

Tholm, FEERIOEEIIZNEI 0.7%6.7%3 L U2.1%-6.7% T > 7=,

227 TSR
RARABDMIET I (1), FARFERIHR N ifE (AUC), &7 V77X (CL,), EFIR
REIZHT D017 FE (V) (EWinNonlin ¥ 7 F 7 =7 (/3—3 6.1, Cettara, =2 — V¥ —3—) &
JHV 7= non-conpartment AFATIAIZ 0 FHR L7z, SRRMIEFHEEE (Crad 36 KT G {ZEIES D HH]
(T (FFRTEONT—FEEHH LT, M A7 ~A U7 ¢ (BA) 1 TREAHE 53 LU¥HIRN

Be 5% D FEHIE L= R 5 T AUC (AUGy) DL VR L=,

235ER
23.1 7 v MBIUY XITBIT HAREUAD At EhhE
TAK-357 %27 > M E O X~ 1 mgkg D& THIRNE G XXT »~ F~03, 1 B3L U3 mgkg O

FHET, A X~3 mgkg DR TREA G L7 OMETIRERERE 2 Fig. 2-1 |- LTo, £72, TAK-357
DILENRE/ T A —5 % Table 2-1 | LTz, 7 v FBEIUM XD CLp 1Z%£HZ410.180 Lihvkg 35 &
r0.0237 Lhkkg TH Y, Vss IFENEI33.5 Lkg BL1D 603 Lkg Th-o7, 3mgkg T7 v FEBIW
A AR E1 OERFED 6, 1 TZETL 211 K (899 B) 35 LTV 1420 I (FI60 H) TH D,
TP 5% BA 132 59.2%5 L1 66.6% T o772, 7 FOD Coay 3 L TN AUC 13 0.3-3 mg/kg

O EFEH TRl L HEHIOR Uz BRSO b,

2.3.2 *HRRAT
[“CITAK-357 %7 » h~3 mgkg THIRHE #5744 0.5,2, 8,24, 168, 336 13 L U672 il R+
KSHEREIREE & Fig. 22 (™7, #MBEHTREIREE 325 < ORIARIZIU N TH G- 2 IRFEIZ LT Cox (TE LT,

WA IR 385 54% 0.5 IFHIDS T T 7o, FlE, ~—2 =%, Bk, KR, &IV Tiddk
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5. 8 IKFRIAIT Con \TEE LT, B FRRRINORE BRI FAREN G~ ORI RED /AT 33 < #5524 IRefifi &
T T2, FAEFHIIIRE R T D 1525- 672 Wil ONEN AR MAEREL LTI 12 500 Th o7z,
FEIRFHRENL T d> 2 P DR HGTEREE TeR I A0 U T & Hofe U T 7z, B JEFNE
Z EMHBREDGR & U RS T 2 3 L7-R5 R, ARISRERR R O EHREI A HASY 7 v e 7R
JVIE AR ) —LDIRIRNC L 0 FeRIchitt &, FBEHRED 84.2-94.0% AR UIATH T,
[MCITAK-357 %1 XT3 mg/kg O & CTRE M35 672 14 SRR PR U REIREE 2 JH)E LR,
A L 72U TIOR3 T B BEREA R L, BEBHIR 735 b iV REE Tl o 72 (Fig. 2-3)
HERREA MAE PR LR 300 Tho 7o, IBNHERT ORGREILZ na AL b b 2 2 ) —L ORI

2L FERITHIH S, BHEHED 98 2% IR IR TH -~ T=,

233 MEAT
Invitro TRHI L7727 v b, 4 XBLOt MOMEBATRIZZIEI 143-15.1%, 23.8-25.5%F L
99-11.8%TH V), WWIFNOFEIZIUNTE 0.1-10 pg/mL ORI CREERIFMEIERD b -7

(Table2-2), 7> I, A XBIOE oM/ MAETIREL (Rb) 130.70,0.66 35 L Tr0.66 T o7z,

234 MIEREFES
Invitro CRHII L7~ T A, T B, A XBLOE hOMBEE LR ERITZLEI 97.7%-98.0%,
98.3-98.5%, 98.9-99.2%33 L 1N97.1974% TH YV, WFNORZI T 0.1-10 pg/mlL DOFEEEHH T
TERERAFIEIIERD B - 72 (Table2-3), H1Z, HSA, AGP FBLUNHSA & AGP DRI 5

EEMGEFIIZNEI 98.799.3%, 96.6-98.6%F5 L 1199.4% Th -7,

2.3.5 MR
["CITAK-357 %7 v hB LU X~ 3 mgkg O FE TR OB GH%OMIET WAL A R~

(Fig. 24), IMSFEFFABHTRABR BT 2 AW T 47 v~ 7T AT Fig 2-5A \ORT, $HEHE

12



OFEFFPENL T ~ FT212 B, A X T 1070 B TH-7=, 7~ MIUSFERORBERHRER LY
TAK-357 D AUCq 168, | 324140202 pg-h/mL 3 X OV 12.8ug-h/mL Tho7-, KRR TRREEEED
63.0% CTH Y, RIEERFHIED D 37.0%% L0 5 LiR S, A XMEPORERTER LUt
TAK-357 @ AUCq 650 1 ZZAVE41 413 pg-h/mL B OV383 pg-h/mL THho7-, R TR EED

92.8%% 56D, FEV D 72%IIRFEIERH W TH -7,

2.3.6 Pt L OWRIA HAERL
[“CITAK-357 % 7 hE L UM X~ 3 mgkg O E TR MG ORBERRED PR L ORI

HORGYIARZ <72 (Table 24, 2-5), FEARHR ARSI M) Z7 VA7 n< N 7T A
IEFig. 2-5BITRT, 7 v hJieh 672 REEHE O BRSO s L ORI S22 5-80
126%FBE T 60.1% Th -7, 5672 BRI OS5 G-R0 24 3% DBERENEIN S 47z,
—77, 24 W] & TR L7 I ISR REI IR Sedo Tz, A IRV TR E- 168 %
FTCITHEED 289%DHEHAE LRI T HEIEAUT, JRAIC 2.4%, FEHIZ 26.6% TH o7,
F7o, Btk 312-336 IR, 480-504 TS 0N 648-672 IFHI ORI ZIAM S 40737 DI IHEHRED A
STz, TAK-357 RERIRPITITRE Sz oT, 7y MUY XTIt Sk

FRED 43.0%33 L OV 60.5%NAZAHATH Y, 7RV ITRFEEREM ThH -7,

2458
TAK-357 [3FEFIZENRATEDFY T V), ABFFETISNTEORHEA) 72 ADME FRHED38H 57> & 72
ST, T MBI DHNHETH D 3 mgkg TORDFHLHED BAILT v F, A XUIZHWT 50-70%
THY, BAF72IN AR WIELREEDE VRE S 72 (Table 2-1), 7233, A XD PK /3T A—H DL
HIZd 7= > TIIIMT S 4172 AUC OFIE D D> T2, AUC OIMEERIENZ & 1E TAK-357 DA XD
PK R NI EZ AT rTREMEDN B . DD, Ko T, KV IEfEZRA X PK /X7 A—2 DR

(VP54 10 R WS CO MBIV BE 25 2 BT~ TAK-35713%7 v FT9H, £ XT60 H

13



VI IERICROHAEOMIER R 4R LT Y, AU CL, B8 L OVEW V DED R X
IR TH D EB 2O, 7 v FED B CL, 2o Vg 2R3 XIZRBW T, KRN
A2 R SR L 7p o 77, [MCITAK-357 % 3 mgkg TR G4 LT-BE, T~ b THREED 72.7%
N4 EEIT, A X TEREGED 289%728 1 HE THRE S D DA Th -7z (Table24), —75, 7 MC
B TIIRYEIOHGREN B A BRI S 7z, IS OFERIE TAK-357 38 L O OBTE 3 IE
HICRVOVRHRANICERE L Q0D ZERELTWD, 7 v MTBIT 585 168 F#lE £ TofhftR
52.9%I3A X EHIR L TR o7, A XITRNTT v b EHR U TRV RERISRZ R L7ofR L, A
IR HIENCL, BV, TORERE LTORVEEIZ R L7 BN, » 20X
D 133 % AR G- LT LTS, RN~ SR E S D Z &R0, RN BIRET D5 Z &
HELWZ L35, FERICR I A LT RNA~RIIR T2 R TN, RRMEOBLED D
RRAGERIR I e DR & 720 2D,

Kk ARER S, IMPIREE 2SI PIREE 1 0 o 72 2 & IR CH DI~ BT
1THVRE S (Figs. 222, 2-3), —J5C, HEGTREDMEABEML CIZZ2 7 » MBI UM X ORRI/ERKIC
EHRE D Z L BB E I o7, NEIHERETOD Toa 3 24 W] & MAEHOD T, 2 R & FEEE L
TE LD ->T, ZHUT TAK-357 36 L O OBEWE ONEIHERROBATIES, EFRRIZET
% FTORFEDR D RN & A7me LT D, NENHERE-H DR T [ EmliEE R 2@ L7
BiGeTd Y, ZORIRILME & AR OB TR CHEBAHER L 72 o QDT e B2 5
LTS (A7), b 672 RFERIZINT, MBI AR HREEE 300-500 & W O Bl TthodfHik & H
5 U CHERN B o Tme Z OB I O—RANTEN SN D ElIRAMESEY) (7 a7 a<Pr 41,
aXY R—/1:28, RNTF AL 10145 R L THEWLDTHo7E (22,35), #5672 K4
FEREIZBOTHARTHERETEEILT ~ T 1 pgequiv/g LA L, 4 X T 10 pgequiv/g LLETH-T-,
NERERROFRREEIL T »~ N TIHRED 7-10% & HE SV TND (15), —H CrlefEORERERE
o LT- 2 OO R IR CIRED 19%, FIFEFC0.019%, FH#T 3.66%, T 0.32% T

%, TAK-357 35 LUV O BEE B Ok 73 hHA R i & MR PR RE R DN TR
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INDTD, 7w MIBIT D TAK-357 3 LU OB E Ok Rl IR R b m<, ftho
KD 50 fE5LL B & R S ATz, A SRV TR R B 2 IS ST, LinL
NG, BV ROMIENIERIL 17-20% & #E ST D (67). WIETERIINEH A2 T2 <,
IMIEFLZ DM DIFE B FATEE B X2 Hivd, £ 2T, AE TRk E R AR
D 15% EAE U TR ERAERE L Lz, ZORED TT, A 5% TAK-357 B k&
O OREWE ORI 5 EDOKI 50% Th v, ez Efthofiikl v 100 f52L EEmun s
HEE SN, ZNHORERRINTT v MBI UY XIZRW TR TAK-357 3 L O OREY)
B ORTIEIE & UTHEREL TV D 2 & 2R LTV D, IEHERR T OBEHREORHAI I FIE TAK-357 23 5
Wiz (Fig2-5C), 51T, NEEREH D TAK-357 3 KO T ORI AR X 0 1T 5eaic
it S 7zrz, ZHOIIRTHRRE T ORONTIERE L CWRNZ EAVRIE SN, ZIVHDRER
7135, TAK-357 B O DHRE  DNENHERE P OSREAFET B8, TAK-357 OB b7
BIZEDbDOTHD EEZ BN, FREOMEMIZE MIBWTHRO LD EE X DIV

Invitro | 2B BIMERA TRIZOTHORICBOTHIELS, — i TR AR A RITE - 7225,

MERRAT, MRS & BIRERITEEIRED HIRn -~ 7= (Table 2-2,2-3), —HROHM)ZF5\ T
EATERD <, MERDSFEAORTIEIE & U THES 2 Z & TIED & DRV R A 1325 2
ENHIBNTND (38), LN LZRANS, TAK-357 {2V N T in vitro (Z351) % MBS TERODFE RN,
IMER~DBATAMMIED & DIEFAIN T RIFT R NS e B R Dz, —5, TAK357 13k |k
MAFHCTHSA & AGP DEFIZHEL FEE L, ZIUHERN CLp IZHHFRERS- L TN D & X LT,
Table 2-5 (T/RSIVTUVND K 91T, TAK-357 BRAGZIZT v M LU XPRAIZIIARZ bR IR
HEhenotz, 7 hOMEFTIIEGHEHERED 18.6%23 iS4, PRl S HERED 43.0%
DPARER T o7z, FTz, A XOERTIHRGHERERD 161%25 M Sh, PRt S ke
D 605%BFIAUARTH T, 7 v FEBLUY XD BA BENEIN 60%IB LN 67% THhDH 2 L &#EE

T5 L, ZOFEPRECRE TR OBEGZ ORI 7 % E A TND EEZ BID, Fio, #ETHL

15



KIHED 40-60%45 L ORI DT DESHNIRIFEDRHW) Tlo o722 Lnb, D7p< & HRABRIIRA
(2R TN &7z TAK357 OFERIHERISII G CTH 5 2 LoV S,

TAK-357 & [FEED ADME #5PiE 2,2'4.4',5,5-hexachlorobiphenyl (6-CB) 73 EOR VLB ==L
(PCBs) THIBDHHILTEY, 6-CBIIENHERMIIEFIC L <A L, HEMISEFIZE (54), 7,
6-CB OS2 5 DOWIRCT o kORI S OYEIN L ARTHIBRIC X 2 A5 EkOR N L~
IR XD (37,64,65), ZORMLF T A LTI, ZAuIE s Wemask+ 72> & g
A LTZZ LB LTS 25 2 HID, IS OSTKMERI IR BRI O (R NETHE
VSRR, FHCIR R B OB AT D 2 L AR L C\D, Geyer IR ERk S RGHAAR &
UCHSRE L, IR ZAR T S5 2 LITh D, o & Wiz ) IR L T g LRF
fliLTW% (26), MRS U 7-BM I TmfRi i R 7a i AR EE o FR24%C, HiR
W 725 LEZBND, ZO—RHNZREMOMIIREE ER3 28 ERTEE 72 5581203, T3
W95 b ODEIENIE—BIRORE LB BiILD, LD RAIZET S &, TAK-357 D
BEERBRRE IR EOZ L ABIER L, (MIEIEOZIUC L > TR BENT D 2 b, 24
M=V U B FERHERT RETHH LB X iV, ORI bWNTELEY) D, TAK-357 D
IAE PR & (REZLORBIRT DN T O 7 5 E BN, BEAGERSH T ORI 0% Oft i

RICHE L EZ B,

2.5 /ME

AR CIL TAK-357 OEIZI51T D ADME FEA I DL Ui, TAK-357 I miE ABNHER%
(oA L, EORERR ISR & ANA~OERAE Z L Q0D Z LSz, 7,
TAK-357 DENETRE 38 F L O MW TIRTEEZNZ L > TREA ST 5 2 EVRE S

7~
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E3E EUHERA~RRES T SEMOHNEEICE A S2HEHEETORE:
HIBSARERIEIRE (PBPK) T VF&S3al—oay
31X LHIT
ARETIL, 51 BETHRAA XD TK BRI ORAS G- 2 W% DR bz TAK-357 O
i EF- ORI OUNTHESR L7z, 55 2 B CIImlltsiy) Ch % TAK-357 OFEfAR ADME et
(ZOWTRHI L, HEHIZRO A8 LB~ D R DA A SN L2 (27), PCB AR Y
Hb o p-UAF T (PCDDs) 72 & OEfEEIEREIEEIY, TAK-357 & [RRROFEMD HtE &
LTS (34), PCB D 1 fliCd % 6-CB I TNENHHREA~D /M AFERIZZ <, i HPERds 100 AL
& ZDIHEDIEFITEE (54), 2D 6-CB | FHEEHHIBRIZ L D HERIKEBIZ U T, RN & DIk
AN S OPEIAINER T 2 HED B D (37,64, 65), Z ORI F T 6-CB R Iz~ LU
% Z & MOIENHERET > S ML ~DFESRAVRE SH TV D, 6-CB TOMEF LU TAK-357 D
ADME R0~ 5 A XAEHERRH 58T LT TAK-357 DM M ~F5A0 L7 mREtEN
EZ BNz, LPLRR5, ARG 8207 AEIK FOMBUIEmmEE LS Th D, 22
TARE T, BEFD PK 7 —% & W= BB 51E & U TR ERE(PBPK) €7 VU > 7
&I a2 b— 3 AM&S)E Mz, PBPKM&S 1Tt k PK Tl (24), SEMHIFEAIER TR (39),
FRR PSR T (32) BLOLSMEBRCBIT 5 U A7 HliEE 49) ICHW BN TWD, F-,
PCB < tetrachlorobenzyltoluenes 7 & DEHEFz D PBPK T & s AL TV D (42, 50), AHFZE Tl
TAK-357 (22T, EOENEIRER KELT 5 720Dk MERLD PBPK E7 /VAREEE L, TAK-357 O

IR RSO TRHE L7z,

3.2 EHrel L ik
32.1 pidpE,
TAK-357 (35 RS Tt SERFE AT CAR SN b DA V-, ZDOMOREE & 3R

WIS 7 L— RO L DOEIEAN LT,
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322 8
HEMEE =270V R (13,19 4 A, H588647 10.5, 11.8kg) 1TALILT _A LD AF LT, A XIIAT
VLR THRAL, 1 H 1Ly MROEE Certificate canine diet #5007 (PMI Nutrition International,
B FR) DFEEESI, AKIZE B E Ui, SEHITIER CTh o 7o @fAk% No.l & L, fofddeh 2

WERE S0 (REAK T80 b fEikz No2 & LTz,

3.2.3 Bl

A U7z M REE R TARAY7R TK 36 L UM HIiD 72Ol A TN BROFE R Ch 1, E
BOEIILL F 0@ ) T, TAK-357 13 0.5% A F/ve/bm— AR IR L7-, TAK-357 131 H 1
[AIC 15 HFH 2 BHOA X1Z 1000 mgkg OHETRO#K G- Lo, 22> e — VBRI 3R SR Z 5L
72, AN 2 RAHRICHET L7, TAK-357 MR ERRE ORI E, #IEES-1, 2, 4, 8,
24 WEfiifG, 15 [ BE 505, #5-1, 2, 4, 8, 24, 48, 2 HHHZRB I ON5 EIEEED 7, 14,
21, 28 HF&ICSEHE LT, RERIEIE Day 0 (Be58/4AH) 7°5 Day42 £C1BEIC 1 BET-72, 27T
OENRRER L R T34 Institutional Animal Care and Use Committee IACUC) (2 CriAf, 7

ST,

3.2.4 IfUfEH TAK-357 OFE &
AR D TAK-357 IZHPLC % H W CER MR 0.025 pg/mL OE &L TRIE L7z, AEEN X
AZ ) —/)VCRREA L, &0 E% 20 mmol/L OFFET > E =7 LK TR L7, 40°C (2%
7E L72 ACQUITY UPLC HSS T3 /7 7 2 (1.8 um, 2.1 x 100 mm, Waters) Z#%¢ L7= HPLC [ZVEA L7,
RO R VY, bR AY 290 nm, MRS 760 nm THIE L7z, 72 h=FV/
A X ) —)120 mmol/L FHIET =17 L1 9:9:2 (vivIv) DR DORSEHT 3 SN T Cibd

0.5mL/min TZ v~ 7T 7585117,
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325PBPK ET Y 7

52 FECHAE L7 TAK-357 27 » h~03, 1,3 mg/kg DR TRO$E U | mgkg D& TEHIR
P53 L O X~ 3 mghkg OFETROFYS., 1 mgkg DR THARNEE G- LIt EHE
% PBPK &7 /U= (27), ET VU > Z1ZIE NONMEM VI (ICON Development Solution, A
I —3 > R)® First-order Conditional Estimation (FOCE) with interaction {54 Ffl\ /=, /37 A —&HEED
INRERME L U CIdARIeT 3 M IV V=, Compagq Digital Fortran Version 6.1 2 NONMEM %374 %
7D A T—L LTHUWWZ, v 2 b—3 3 213 Berkeley Madonna Ver 8.3.8 (University of
California, 77/V7 A/V=7") &R\, DT DMEEREZEHEEDR Y 0357 —52 7 4 v T 4 V7 IR
U5 RA B2 D728, AFRHTCIHEAEAB) A -l L 727 - 7o, S Hlil I FReofxiizEe 7
W (3 3-1),

Yobsij = Ypreaij X (1 + &;) 231

ZIT, Yoy (1 BOMIRD j B HOFE, Yy 1 TET DS S PN, &0 T
& FHE TR 2T 65 1T 0, 431 o DIEB AR AAUE LTz, &7 /L8R T goodness-of-fit plot,
IRT A= HEEDRSE, Fo)NARIBHEAE (MVOF) % R 2580 L7-,

Fig. 3-1 |CHf I TRESE L= PBPK B 7 /UXART, BT /UL 4 SOk 78—k A b &Ik
A= h AL MTTHERR S, TAK-357 OIS PK % & SRRl ATRE Tdh o7z, B = 73— b A

v NSRS — R A ROEARDGHIFLL T D LB TH D (:3-2,33),

dAg; Cei |
Chtissue _ (Cblood - M) X Qtissue e
dt Ptissue
C ) _ Atissue JE3 3
tissue — 1, o
tissue

T Z T Ciisuer Chioods Pissues Quissier Viissue 35 82 Y A 1, TAVEFURIR T TAK-357 JREE, ik TAK-357
VREE, AR M tREr, RPTROMTEREE, ARRRARERS L OMERRT TAK-357 &3, MmiE
TAK-357 % (Coaoma) 133034 DX HITEHE LT,

_ Chiood 3
Cplasma ~ " Rb it3'4
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Z ZCRb XM/ MR 23R L, ZOEIFE 2 = ChRH L EAE s,

n

752 B CHEE L 72 ADME FrHAZHMORE R AT Z 35U YT I TAK-357 DOIEKI IR TG
XAH5HDEEL, Mgz /S—F AL MIK3-5 DX HIZEhR LT,

dAliver _ Cliver Cliver >
- Cblood - X Qliver - CLint X P + Ka X Adose X F Et:3'5

dt Pliver liver

Z 2T, AuwelTTAK357 D¥eh-&, CLlITEGEZ V7 7 A GEAR PR L ORD &),
KV TWIGHEE TR, FI37 1 787 12057, K, CLuBLOFIZT7 4 v T 4 7L VHEE
L7

FEMRRA CIE FRio=E Fv e (X346, 3-7),

dA,, ‘ra ‘
L= (Cblood - vf) X Qfac = DIF X Qrar X (Cvf Bl Pj;ai) 36

dAfat _ Cfat y

—3% = DIF X Qyqt X (Cvf - Pm) {37

NEWHRERR 0 Tl 2558 LTz, 3 3-6 (23517 % DIF | IEHGEE T (Qp k5L
U CHEHY), CrldERROy N E T TAK357 IE4 23, 7 RODIFIX7 4 v 7 4 712k
> THEE L7, A XIZBWTEDIF IFET Y &7 O CREME EHEE Si-72 10 IZFEE Lz,
AR T A —5 GRS K ONISEE) 130UikEZ 5 A Ls (15,56), 7 hOO#ARR Mifksy
ACARE D W IINEL TR D OHEERE A Ve, B K OB 61T D4R itk iR 37 ~
MZFT 2 TR, MR AUC Ok &R U7 BIZEE LTz, BRI & stk ik
SIRERIIET 4 T 4 T HEE LT, ATIBSORENE R £ DI IEER 31T 2 AER it o Bl bRsid &

FRACIIFEEE (R CHIET 2030305, L L7eni s, TAK-357 I3FERIIRN 2 U 7 Z
Y AERT T, RSB IHERIIIERIR O SRR SN D, Lo THEMO AUC lhakZDE E
FAIODRER/ ML D BCARAL & LTIV Nz, AR i PR 0 3 O LA M AR AT D 728

A X PBPK &7 /W) DA M B0 7 » FOEEFRI T HoE vz,

20



32633 al—ia
HEE L2 PBPK £7 /b W TE LWMAERIK MEDOA X TK I = L— kL7, F & K, 1A
FRMEDSRE & SR OBER TH D Z LD, PG KOS EFRETH > 72
No.1 DA XD 15 [A] B ERFO MAETIREHEFLA TG © L O I LTz, F£72, No.l DA XDOmH&EI
FoUT 2 AR EEIRHRHERS A2 R8T 2 72 DI, NI~ DI A A 72 R 2 S I 2 L— 3
D Py (Pesim) (23K 3-8 DX HTIBM L T550 L, Poy DEIFNZAE LIRS BN T R 2 L— g
EFEH LT,

p max N
Prat,sim = - 3-8

Cplasma
Prso

T 2T Prn 1 Py DIKAE,  Prso 13 Ppsin 2 S0%AE T35 & & 0D TAK-357 MAEHERE 4,

AERRE LIZETONT A—=FHIONWTELEBE LN I alb—rarvgzary hr—LeER
RO 5, REIK T 2E LI2RREZE LA Table 3-1 17, NEIGRGRS L OWSAl (PBPK 57 /L Cl3g%
FEfR S U CRHBA L7 RO T 3R EEDOADIK T2, No2 DA X T HAVAREK
TR RO FTREMEDEN T A B2 bivie, 22T U A1 T, sROMEHEEKTE LT
3 ORI 90% DI FIFERAME T L, 25%OFNEEIME N L7540 TAK-357 Mg
Weph v Ialb— Ui, —HTUFUA2 T, FIRORN S8%ERIK F27R LTI a 4 E L
e TNUBD2 5D FUMNINMNZTIZ VT T A (FVA3), DR U 4 4), NEVHE
TIIESIBCERER () U A SYSEZ DD/ 3T A—2 B U DT b B 2 e otz, v U A3 Tl
CLy 3= hE—b®D 10%IZ, 7V A4 TidOfatET = b e —bo 2 fHIREE TR R

TR ST, 277U A5 Tl Pyyan 2 3 TN TREIR FBHAGRE RO 30%12 F TIR T ¥ 72
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3.3 MR
3.3.1 By
TAK-357 % 1000 mg/kg OO & CA X 2T~ 15 H AR 5% O MAEHREHERS % Fig. 3-2 1R,
2 BADA XTSI PAEHGAT J 0 SRR E5R- Uiz, 2 BED 5 B S: 2 B e
3 EF U72No.2 DA XIFARED 12.2 kg (Fekehe G- 1 8[#H%) 75 9.4 kg (Fof&de -4 %) £T23%
R L7= (Fig 3-3), 2D No2 DA XOFIFREO LM, Aifi, THROMERRERITZIE1 1260, 804
BLU3N8g THY, RGOz b —/L RO/ E S 81.8, 63.7 LU 201.9g & Hlk LT

H) o7,

332PBPK €TV 7

PBPK &5 /L% PKEBFR S BB i Nk D T L o — R AV N CF—F BB CE 2571 %
WL LT, Hf&o PBPK 7 /UL, g, NEIGHERE, Bl LU0 Rk= o/ ~— R A Ol
RSIUCUND (Fig 3-1), AEEEFA ST A —X 388 LOSRYRERN) T A—4 % Table 3-2 |9, 2C
D/RT A —H IRV NS  IERMEHEE S, (RERHIEZ L7z CLy (Lhkg) (31 XIZE
WCT v R L&D -T2, Wellstirred €7 /L% FIWCEHEI L7=A XORFZ U 75 2 A1 25 mLhkg
ThHY, HFH2HET/ rasi— Ay MNET/UVITCTRIE L7ZE 24 mLikg) &R Tho7o, 7
4T A I RERIL Fig. 34 1R T, ML L7y oo PBPK £ 7 /UIS BRI RFIIRICIIT 57 » b

F O XD PK 7 —H il itk L=,

333 I al—iay
No.1 DA X O MAEREERFRHER Zm A Bl FE L 72 PBPK £7 /L CHEENC VR 2 L— N T& T,
Ka BIOF IZENEI0.1 BEN0.027 ITRE LTS, Py DEIFIZRE LTS I 2 b— 3 AT
UL Ppn (X PBPK 7 U & 7 OFERAND 495 [TERE L, PysolF 10 pg/ml & L7z, FIEOHEITFEHIL

7o KON E RO 2 DORED S & R 2 b— 3 y &fTo T, ZHUTIRD BT REZ LR

22



(TS FTREMED & 2 ER & U CHEN RIS L OWSREEAME T L7256t (U A1) BLUWRE
BOHMET LIS TV A42) THD, U A 11T TIE 90%DAENH#E & 25% D7k
A 3 N TR F LSRR T2 = L— R LT= (Fig3-5), TOfER, FEISGRD bz
TAK-357 OIMAEFEEZ S I 2 L— b5 2 SIS LT (Fig 3-6), — 7 CREAREREDHAME T L
Te LARGE L7227 U 42 T No2 DA XOMBETREHEE 2 H84 5 Z LIZTE o7z (= b
0=/l 2 b—a VORER L 8T 5721 Fig 3-6 I213ARG0H), CL,DIKT (37U A 3) ik
ay ha—Ay 2 b—ya L TETEVORTH T, DHHEZR V4 4) 3=
VbR 2 b= 3 v BIEE B U T2(Fig 3-6 (SIERRIHR), MR M 0Bt R (Pon) @

IEF (VA 5) 1L TAK-357 DISE % 5 S,

34EBR

2 BB R G2 MBI T, BUTRIREIR T & 3T BH 72 TAK-357 SRR ERA
FH BT (Figs. 32 BLN3-3), ML D MM 0@H, NRITIEER X 3ASE e 2RI (AN
B LEATRD OIS, — 5T, ARBRIIUT D MBEPIREE F TSR GH4DD 2 ) IR EIH
(TR BV, TR PR MRIGERNI S & 5280 T TSR] 725 TH OFRFHEA TRl BT
D, AR TR LAV MR EAO DE] ORFREAL & ITRE S BR D, 20720, ZibD
PIITIEER S XA TR DB D A T = AL L TE ZIT VN, b 9 — DD RIREMED & 2 B IS TE
DN X D HENHEREH D TAK-357 OIMSEF~DENA T %, ST TIEElREMEE D PK
VIASHERRIC Lo TR E A, BRI 1 0 ISP AEAS 375 Z Lsiis S Tnd (37, 64,65), iR
R TAK-357 JREEI TR, BRI Es & Lt LTz 0 @ik, 7w hRoA XUZ
BB TAK-357 DR & LTS 728 (27), TE#RED O M~ H
7R PR ERIC R o QOB ATREMENSE X HALTZ, AFFE CIIILE 7 i PR 52580

FRE RIS A& 0S50 2 BifF7 —# % V= PBPK fi#HT CHaAiE L 7=, PBPK &5 /U1
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& DRFEDRRROFYNREE % E BN THFTRE TH v, ZAUTNENHERREREZ LoD PK IZH-2 D52
AT 2 DOIHEHTH S,

PBPK E7 /VOREEIINEIL, 73T A—ZE)MMEE STz (Table 3-2, Fig 3-3), #EE Si7-IEHIC
VOB PR Y, DA S3u T2 sl IR & TR Bl Rk o Btk
EXEDIRNEDTIH T2 (22,56), Z D\ VEMREN S TAK-357 23FER IR  IBI R 7%
DR EB 2 BIVD, No2 DA XOEFERERICIST 2 - Elidas (I, O, fifi, g, Bl Z oV
i) EEIZa hr—LdDA X EEEE L <ITED 727280, REIK T O T2 BE ek L O
NEROKTIC LD bOTHD LIUE Uiz, WEIKFOREE I 2 L— N HE1E, KEIKFO
D BRI T2 No.l DA XOMIEREHERS 28U F0E 35 £ 918, FK B E U Py /3T A—
H %Al Uiz, TAK-357 OVEFREEHR - om R0 2 i h 25 B Bl T o ES-
L, W HIES 725 Z EVEESND, EDT2®, F XK IFEHETHEE SH7EX 0 HIEN
HARRE LTz, F 0K, Ohaiflih b Ef G4 o M- EReiHER o T & SRRz
T-OfEENFE T, = DI 5 728012 TAK-357 OEIHIRE~DOBAT Poin) DEIFIZ DU
THBRE LT, 7 ADBHEE LT TAK-357 ORI FIREE IR @mh o 72728 (1000 pg/g LA
b)), BERORREMT 0 H D EE X B, — T, TOMD/NT A—X(CLy N5 2 722 TlE
FERNEOREHER & 7k 45 DI IR > 2, 2B OEif L LT/ 8T A—4 % 456
KON Py DEIFNZASGE L 7RG CIREIR FOREA T U7, IEDEREIS KON ERZ LB
A7 25U 2 ARGE L C (Fig. 3-5), TAK-357 DIMAEFIREA > X o L— b LIRSS, FE0IE & Rk
MAERRE FRA2 I 21— had 52 LN TEZ (Fig 3-6, vV A1), — i CHIREEDAZK
T SETAIEIRED FFIIRRO b otz (U A 2), OB Py PESFNAAE
LTH LR THETH -T2, ZNHDY I 2 L—3 3 13 TAK-357 OMUAETRE ) S
BOZAUTKR U TIEA =T 203, HREREOZTH L U EL 2T N2 2R LTV,
No.2 DA X% H N RIEYYEDR B CRF o AR RIRE Tl o 7272, RECHHIRE R LS

FOHBM U TWCAREMH I ETE RV, L LRs s, (OattE, RERENE (CLy), NEVHERE~D
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AT Py 72 EOBALEFHICTX 55T — X 32 T2, £ Z TINHDEFED TAK-357 D
MAETPREEHERS - 5- 2 DB I 2 o OVEBE T 24T o 72 (377U 4 3-5), CLyy IR FAARGE
L7c>F U 3 TITHEDIERITGELS 22 500, R FFRITT I 2 b— h & o T, it
AT b o — L DIMSETEEHERE - 8 L7z () 4 4), P DK TFEIELZ>F ) 45
IZRBWTRMAERED EH- Uiz, vV A 1 BRON U 451385 6 B ARIHERkH O TAK-357
DMBERA~E SN TND Z AR LTS, BLEDZ &b, A X TK s TR0 bz
TAK-357 DEH 72 MAEIREE FR-H3 AR TR U7z AR AR > © P~ 14540 TRt
HRMRE CH D Z LAVRIBE STz, LIzid- T, TAK-357 LISAO SRS PK b EHIM ORI
WEEK N Lo TR 2 & bEZX D,

AlE0 PBPK ET/VNHDY R 2 b—3 3 T, & IRHERS ORI 251 5 TAK-357
TREEDS IS PREE 5D 2 78 e L C LR35 Z 3 Plllsng, b L, TAK-357 DAR75
T OO SRS OB S R FANE & BRI, PR Rk D JEE
FHPSELFHEMEAE X DD, S DT, RO ORISR A, SR FRIC X
02V EORTED AT D AR 85, Geyer HITNEIHEMD M HRE AR TS EL 2 &I2XDY,
T DISEEDOE A SEAEIE S TS LR LTS (26), £oC, BB RN
SHHZEITRY, EIREMEEO M RREIMET L, MO EE2 md 5 Z EATRED S Lit
R0, LU H—HT, b MEW CIEHERED 2 A I3 OB O 3 < 72
% EEZ BND, ZIUKREZ RS 5RO b2 7T i T 2 L CEERA v b
Thb, UEDZ Lind, IFFIZERRRIEOI O ML, HZ iR O Fcies
PEDHELR SALD &N D B R BARGET D DT C7p < KoM &\ D BUR S MR P o T
RO I < 7o D ATEME D 8D Z LD, ZOFMNC[EA D ADME Fpitk 2 20 U7 Zaio)

DTGV FINEIEIN~DBELZMETH D LB DI,
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3.5/|ME
REOHTTIL, FEFIZENRRNE TR ~EREE A3 5 3D PK X EN R E RO S04

AT Ko TREZ 2T D 2 L AVRIR ST,
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FIE BREBUVASTT 2EMOBREICE A SHEIHEILDOEE
41 1ICHIT

KA TSR OBNRE %5 53 5 B> Th 5, HMOSARITENRANE, pKa, 34
FES72 R V0 DMy ~DfER 72 Sl L » TRESSHT Hivd (30,51), £ LC, FHfkAROR
FEEER L U CMEREECZ O, RSV D5RMT, PRI e DI BT 5, RiEEE T
(S L= k01, BREEA Cd 25 PCB X° PCDD | HENHEMI &R L, ek ERZ C L D
Z OFREN AT, NRVHERRD HIMAE P~ L, PREDINERES LD 2 LRE STV D
(34,37,64,65), &L, FWIREAMAE, AHHAL (body mass index 55) PPRIBIIEESFIC Lo T2
L0 ThIUE, FEYWERIRZ MR b 2 AIRED & 2D, BER T SIU TN DN O D3E
MBI, RERS JOMSHERIC L D3 G-a8dif D HER ST g (12,23), AEERREEIZ IS D38
WIENREIZ DU TR DRI E E O DIVTND HOD (A1), BRI~ 23 &R
it & DBIRI DU TOHE T2, ARFETILAKHRRDE VE T I TSR OB L R DR
WEIREIZ - 5 5088% TAK-357 2R3 & UTHWTRIIN L 7=, 5 3 T3V T TAK-357 13204
ZERRA BRI K o TR AEEN -2 Z L 27 Uiz, LsL7Riys, Ziuh ORI/ AT
LR Tl & 2 ATREMEI IR, BRI\ T, SRR -P O FIRRE 230 TR
PRREZMEDE D STV U A LB X BiLD, AL CIEME) & IEREICIT 5 TAK-357 O
PRNENREZ LU LT 9 2, BRSO RNEIREIZ -2 2 USHRRORECD AR EAA b - 2 2 5

% PBPK &7 /VARHT CRMi L7z,

4.2 SFpRARL L Titk
42.1 YERE, WK
TAK-357 (Fr&:100%) 1k 3 TEEMaAHE, SERIE I Cam Sz b O E v,
[“CITAK-357 (B EIRIEE>97%) 1347 ) o VRS TARRR S I b D E e, Zofho

e & BRI IR TGSt L <3 Perkin Elmer 1V AF L7,
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422 B
i Ui RIRET L7 > T D Wistar fatty 7 38 L O OXHREM) Wistar lean 7
MIREZ By 7 2 (KBR) LA LT, T > NI CR G BRAAR 16 Bl C 1 BE4 PTOfER L

7o ZETCOEMNIAT VA —THEL, UKBIUMEETFE LCo CR-LPF 13 HHEBELE LT,

42.3 WS
[MCITAK357 (I AF AT BT 2 Ri13-7 X DA —/dD 1:1 OIRIRICEE L, Wistar fatty 7
R LU Wistar lean 7 MIFMIRINEL G- LTz, 7 > MIRSCHEA BT 272012 7 BRRE# 7 —W
THEIR Lo, #6657 B0 5 30 BEE TIIAE S — W THR L, 4 1ERIC2 BRI L, i
AR EH IR 5% 5, 15,3097, 1,4, 8, 24 i, 2,4, 8, 11, 15, 18, 21, 24, 28 35 L TN30 HAZIZFREHIRAD » HE-ER
L7e, #6530 BIRIZT v NaA Y 70T & VTR FIcBW OBt S, AtaElis
KON AR A B LT,

TAK-357 1% 0.5% A F/L /v — 2 KGRI B L, Wistar fatty 7 >~ R 35U Wistar lean 7 > MZ
HElE L<IE1 B 1 RIBAER A G-2 L, BIRERGRE TR 544 0.5,1,2,4, 8,24 Ffi#, 2,4, 8, 11, 15,
18,21,24,28 33 L OV31 HIZICHEML L7, i 58EE Day 0 (#EH%5-H), Day 13 3L U Day 17 T
13574405, 1,2, 4, 8 35 10N 24 BERIZERIL L, Day 6,9, 13, 19, 22, 27 (23 5/ 1 [AlDAER-L L7,
IMAEREH XM Z 9,000%g, 4°C T 5 43w tifid 5 Z LIc L 07,

Wistar fatty 7 > b33 X U'Wistar lean 7 >~ OS5I % EchoMRI™ 900 (EchoMRI, 734 2) %
T LM 1 ERMEL, FRRESRIE L, WIETERIIE4-1 D3RR ZE W CEHR Lz,

fRIEN = (%) = 2@ o 400 K41

1 (g)
A C OB RS X R TGS E IACUC 12 CRHl, AR S 47—,
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424 MIEERAFES
Wistar fatty 7+ h 38 KX O Wistar lean 7~ M AEFHO[CITAK-357 @ 0.1 35X OV pg/mL (2351) 54K

IR E L in vitro THEIENAIC K> TRHli L7z, 777 > 7 IBFHIRET » MbERE L7,

42.5 FRERIE
TAK-357 Z #1544 OMmAEH TAK-357 SR 3E R FRR 2 ng/mL @ LC/MS/MS (API4000, Applied
Biosystems/MDS SCIEX) % FIVWVCTER L7z, MO TAK-357 134 % 7 —/VTChRERT 52 &1k
Db U7z, 30 HEABEE AR L, LOMSMS (ZHEA L7z, 477 A2iE Shim-pack XR-ODS
H7 222 um, 2.0 x 30 mm, SEERWET)Z VY, 50°C (SHERF L 7=, BEE A 121% 10 mmol/L LT
=T IOKIATR R (100:0.2,viv) %, BEE B IZIE A % 7 —/VZ& vz, fioElE 0.5 mL/min [ Z3%
EL, 77V MITROEY & Lz, 02 7311 10% B THERF L, £ 0.8 43 F CTIZERNIC 95%
B £TC LSS, 150 S, D% 001 2 T10%B FTIR TS, &Y 059 5% 0NF T
Vs U, 1EADRRY A 7 /UK 3.1 /3 T o7z, TAK-357 (XMRM E— RCRL, £D
m/z 12381191 & L7z, ZONHHED IEReMER X ORI ZZE-16.0-3.6%33 LTV 3.8-10.0% TH
272,
I4E, ARG JRES K OSEPORESHREIL LSC CRIE Lz, [“CITAK-357 ZEHIRAHEE G40 miE
H IR T CIIE R % 7 R= R U VETET ' b= RNV VA VT a8 —12,
V) TR Uz, 041 HIHI3EERAUR FCHIRE L, BBE CRHHEE L&A 7 A L dRRERI
TERR A L= HPLC \ZVEA L=, 57 A2 L-Column ODS column (5 pm, 250 mm x 4.6 mm, {L3
IVERATIITERERS) 2 FAVY, 40°C ITHERF L7o, BElH A (213 10 mmol/L f#%T =0 L/7 % h=
N U0 9:1 IRtk 7z, BEA B (213 10 mmol/L HHET »E=7 /7 b=k UL 1.9 {&ifka A, it
B% ImLmin & L=, 77Vxr h7arT a0 LT50%EEEB 22 BEIAL, 10 59E Tl 100%
FEEFH B I ZEHRINC A S8, 15 531 100% B 8H B ZHERF£IZ S0%MENFH B 12 0.1 3T TR L,

10.9 3 fENT TRl L7, 1 IEANEORY A 7 UEHENX 36 79 Th D,
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4.2.6 FYENREARHT

7 U > Z1ZIZ NONMEM VI @ FOCE with interaction %% F\ /=, PBPK €7 /W IH;3 B CSD 7
v MBEUA XOPK 7—# VT LT b O FERE L, (K, s, (AR S 4551052
THIOFAARREE B2 S0 DIl LTz (15,28, 56), BRI AR L= (SR OZ Lo BN G &
JEL7o, Bef&f72 PBPK €5 /W3 Fig. 4-1 |2k L7,

ALAG |3 O 50 DIMEE RN E D £ TOT 7 H A 2 L TD, Wistarlean 7~ OFH
TR EREL (PA) 1355 3 ETHERE L7= SD 7 v hOfiiZ iV =, Wistar fatty 7 > MZFWTIE
Wistar lean 7 > MEOIEHEEN) & [F] U P CIISERIOMSEFREHER 250042 Z L3 T& eho
72, e, THiEds KX O ORI 2 0BT ET VT ¢ v T 1 71 X 0 ik
L7o, EDOMD/NT A =B ORZEILREEZRET D728, Wistar fatty 7 kD P, Al 3ol k&1L
TE LTz, SRR AR 1 (5] B OIMSEFNRTED = OB R (HEIS K OBAEEGRED 2 [ H 2L
BR) Ll U TR o 72728, A AT A T VT 1 (F) 132 DOMOBGEE L 1 IRNHEE LT-,

SHRR T CRIE L 7= BBl BB I Wistar fatty 7~ b & Wistarlean 7~ ClR/& T~ 72720,
REOZINEREOZOATHATE 5 L E 2 DN, £ T, IBVHIHRLISND Wistar fatty &
NAARTE R Wistarlean 7 > b ERIC &AL, 42,43 ZHWTHE LT,

Wistar fatty 7 > FOfEGHTedE A =

. = AT Wistar fatty 1G5 E -
Wistar lean = /\I 7ﬁf X Wistar fatty 7> FFEERE ft:4 2

Wistar fatty 7 > b OSHHERRE R FRE0 &L 2 IR LT,

Wistar fatty = MGF

Wistar fatty 7> ;. = Wistar lean 7> Ny X W istar loen S A 43
CAHEIT44 O X517 m A MY =@ WEE L (15),

0.75
LHE(L/R) = 60 x 0.235 X (A (kg)) ’ K44
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Wistar lean 7 v MIEROREHIT — & 36 LOWRFOYRET —Z (2O T, v AT RIS
JEDBNZ L 2R 272D ET UL U THHT LT, Rz o s $— h A v MET LA REIER
FOYRIET /U, AEROTEIZFLEOmE Y, Wistar fatty 7~ b O MBEFHENHERR 3 OIHE4ET

IRZMUE T > T28, ZOFT M CIIRIBERERE 2 AR U & 72 LTz,

4273 a2lb—vay

¥R 2 L—3 3 U121 Berkeley Madonna Ver. 8.3.8 & Fu =, 55— D4 LT TAK-357 DX H I
X CLi (0.08 L/h) (23T, AERRRE & IEEMRREICHIT 2 1 A 11E], 1R 1 EER L4 EMIC 1
(ISR G- COMBETIRE 2 Hl LTz, —75, CLn NSl RO REHERRIC 52 D5 8%
HEWI 272012, & CLy & (SLM) T1 B 1 [BIHERS U7zBRoo M rREE b & 520 UTe, AN
HrCIINENHERREE R ODEN s PK Z5-2 D847 Hld 2 Z LA ERRTH 57280, CLiy HNERIRRE
EIEFRIENTIUTINTH VR 2 L— FOHIRT—EDfE & BUE LT, RIS L OUEHFRRED
AP NT A—ZIEIEN Wistar fatty 7 > MBS KT Wistar lean 7 v b & AR Z[RIFEOfEZ H
Wz, — 7 TR CLiy SR 3V Y TIENRRAE ChAER A SR EFIRIBICIE LT 4 o ALK

IS 40%72 5 20% E TIKF L7z & & OISR ZOWTH e L, RO |, 1

A, 6 7 AT TURT LIEE AR LTz, ZOKE, ZOMOMHOERITT I = L— ORI+
EE LTz, £z, ZORFPAHEI Wistar fatty 7 > N CTHEE SAU7ZE2>5 Wistar lean 7 b THERE S

TAEE THIBIGOIRT & Hefi] L TR &7,
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4.3 FER
43.1 FERrT— 4
Wistar fatty 7 > 33 U Wistar lean 7 v+ ORI JOYKENZ% Table 4-1 |27 L7Z, Wistar fatty
Z v bOREIF4BHE ORI 28 U C Wistar lean 7~ FORE L Y HEL, AIEVR b E -T2,
Wistar lean 7 > b OAIEIZRIT 4 BRI FTHONIEIMN L 72, 0.1 BEO pg/ml (23T B[MCITAK-357
DIMAEE S A=R1T Wistar fatty 7~ T 964%33 X 1N94.8% T Y, Wistarlean 7 ~ Tl 97.3%33
FN97.5% T 7=, [MCITAK-357 % Wistar fatty 7+ b33 10 Wistar lean 7~ h~2 mg/kg DFET
FHIRPHBE G- LT B O MUAET A RRER RS L, 720 FEIIZIE > CTHEE L 7-(Fig. 4-2), Wistar fatty 7 -
OMIEFHEHBETRERED Y, Wistar lean 7 b OMAEFRES & Holie U CTHeG4% 24 Rl & TR KU 360
BRI i o T, — 7 CReG4 48 B D 264 B & 1% Wistar fatty 7 >~ IR
Wistar lean 7 b & HHlig U TR T, AR T OGRS, Wistar fatty 7 >~ OIAEFOFR5>
VIRRBRHARTIE U C TAK-357 REMUIAR T ~7= (Table 4-2), Wistar lean 7 ki CliiptGEIZ
PR ARG T Uiz, EREOHRIN T Wistar fatty &~ 38 X0 Wistar lean 7 M 3EI2#e 5
#% 720 R E TIZo8 T Liad o7z, HEIBHEE S Wistar fatty 7~ b 20 & Wistar lean 7 >~ Gl o
72 (Fig. 4-3)y WTHID T v MIBWTYH, BFEHRIERITIZEDO SR E Y bEmnoTz, Bl
B L OB RN REAR T O R REREE X Wistar fatty 7 ~ b TFREH 2,519 BL 2.104
ug equivalent/g, Té ¥, Wistarlean 7 v T ZALZ413.726 3L 2.247 pg equivalent/g Tl 72,
TAK-357 % Wistar fatty 7~ F 330\ Wistar lean 7~ b~ 3 mg/kg O E TR A S- L= OimE
Y AERERREL L 720 i £ TRkt L7-(Fig. 44), Wistar fatty 7~ B 0D Cp i3 Wistar lean 7 B0 Cpx
&L, KARMONEHNT Wistar fatty =~ OSFR3ED T2, TAK-357 D Co BE O 7 7R
(Coog)| FHERAEEAZ LY BR L, 4B TlZ > MEHIEFIRRBIZE L7270 T-(Fig44,

Table 4-3),
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432PBPK 7V 7
PBPK E7 /WIH/ RO 78— [ A MK 0N IEGT— 4 &5tk §~5 Z L 3 AfRE Th o
7o (Figs. 4-2~4), Ff&iy72 PBPK &7 /Wi, i ARGRERE Fogds LOYsHEfko = 3—
A N CHER SV (Fig 4-1), AFFRY ST A — 2 SCHWRFERI) ST A—2 13305 [ L
EFT7 4 w7 4 7L VHEE LTz (Table 44), HEEMEOMREAAI NS D o7, Wistar fatty 7 > &
O CLiy (% Wistar lean 7 bk & Hle U Tl > 72, 72 Wistar fatty 7~ s OB/ ML /0 BtA50 T Wistar
lean 7 v b°SD 7 v b & HlE LT > 72, Wistar lean 7~ MMZF1T 2 MEREIR AL O T

b= kAL NETV TR AT ThH o 72,

433 Ia2l—vayr
1 B 1ERERAEGHROY I 2 L— g U CIREFRRIBICET 5 E CORFRHIFINZ >~ ~ TR
STebDOD, EFARBRICKT 5 74), fei, b7 7 MRS 7 ~ ML OER 7 v K ClREE
FEClhoT-(Fig 4-5A), E7=, BERIEE 1 RN 1 EIE21% 4 BRI 1 RN L8 b M
[ZRE 72235 Hi7en o 7= (Fig. 4-5B,C), FIZ, 15 CLy DFAFEIZHWT 1 B 1 [RIsEHRE D
MAFEFREHERS I T bRy b 7 7 MR EEHC HK CLy, SefHRs & Ebli L CRE W S ODfEH A X
R Cdh-o7= (Fig 4-5D), F£7-, HBIEEZ 1 H, 1 7 H3XI6 » DRI 509K T SH7-FEoiiE
HIREES R =2 L—3 3 BT 2 M REA tEa hr—1 s I 2 b—3 3 VD 2 LN TH

~7(Fig. 4-6),

4.4 55
FI3WDOPBPK ET Y V&V 2 L—3 3 L OFERING, NRIAC B MG3 5 5 D e
L, AUSAMAEKTNICEY BT EAVRIESI (28), LINLARRDE 3B ORLIZL S22
EBTRAREAA LANE D ATREME I 720, — 7 TIRECISHLAITARA T L7 IR EE T 2 D

FEREZRME TH D, £ 2 TARRE TIRHARERS) VR NN EEOE N L D mllEetEiy
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DIKNENBIZ -2 % 508 % TAK-357 22— N3 & LCRIL, S8R —2 L TR L7, i
i Wistar fatty 7 ~ b (IRIRIE 45%) & IE#7 Wistar lean 7~ b (IRIRIGE 13%) & FEGHRT T /L)
W& UCHVZ (Table 4-1), ARFETITE 3 B OME LI ET VA SR, ARECHELIVZ T8
BLOPEEREORE RISt Tl L=, ZORER, AFETHY = PBPK E7 /L% Wistar fatty
7 v MBI Wistar lean 7~k OfiEHENEER JOWRMEREAFLR T2 Z & 23 TE 7=(Figs. 4-2~4),
$72, Wistarlean 7 bOMIEHIREE A b HFREFIRT 5 2 L3 TE Tz, O LD lRIZIT
DIERNEIREIE, W< DID/RT A—F =TT DRI D[R CET/VCRHETHT 2 Z LB FRETH H 2 &
AN ST, A SOOI - 24 W4 £ CoMSE-PIREEHERSI IR 5144 & Hole L (3%
TRVEER T 2R L, ZORKIIRATHD, ZOZEBVIalb—ra PR T 7RERHS
T over prediction L CWAEEH 52 Hivd, LU D, ATE0 PBPK E7 /L3 BRI SEHNE
BRI TRY, Ao BIO ECH37e el Z 5> C0D LB X B,

WAHED T MWW Theb B 7@ VIIBIHIMER (Vo) ThD, £z, DB PBID
EH 2 U772 A CLgll DWW T HIRFETCRZR S SHEE SN, MAEPRAEICRE B QD L
B2 IV, FANNRERITLE O REIEINOMERE C, (RIERITIEINT 5 & & 2 biLd(15), LT,
553 B CHIVZ 8 Tl SD 7 R D Vi, EAREETHIV = 16 T8l Wistar lean 7 h D Vi (T80 2
EERWDZ LI EE 2D, Fiz, BTV ETHEE Sz Wistar fatty 7 RO Vi 130.38
ThoTehy, ZIUMRIENIEEOK 85% T 2, WIRERIFNBIHAOEREDOAT2RL, MiRZD
DR ORFER T b BT R LB Z DL, ZOMWIBNIERD 85% & W O fEIFLH 6 L
HEEECTH D LB 2 D, MR ZIBO AR Wistar fatty &~ h & Wistarlean 7

N T4 5 HIED DIZH DD 6T, FHAI ST MR OE N 2 5OFHEN Th -7, Zius
BB D MAE PR 52 D3PENZE DMMDRAAZ L > T DFER SN TN D720 TH
D2 eI N, FEREKIE Wistar fatty 7 > MMZFUNC, Wistarlean 7 b &0 B4RV R/ ik
SITSREL Py Prver 8 L O Pris) DBHRL TUD EHEERSNLD, T OIRV VAOFRE0 IIEE CH 1

D WILPFER RN & 7o T D LB X BV, mllRIEN MR KRR Mg AR 7R3
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52 EDVRIBENTND (55), Z0BCEREL P, DY MZOU T DGR % Fig, 4-7 125tk L 7=, BaAIC
DGO EN I E OB I (IREMER JOEREE) X Oy (IR ITiR &
) (TR DIREEA BRI 5, Wistar fatty 7~ MIBWCImME R L AT o— 1B Lk
U7 R RBERREN EBNRESNTND 36), LIido>T, AEGMEMIINT 2 Hk i
FRERDE N, T &R P OIFE R DHIC L > TR T& 5 L B2 Hivs, Wistar fatty 7 k
ORENFHEREROZAFEI I 52N Wistar lean 7 > b & R LT, A7 NEIEER ORI EF U
RERY T D EBZHND, B, HHRRER RO CH BRI &) D fHk IS 212 <z
Z ORGHNIIESREER L ONERREE CRAT /N E 2 B, Ko T, Wistarfatty 7~ MIBT 58
M SRRk 12 OV DAt ORI RPN ZF1T 2 HERR IR /BRI (P36 KUY Pryse) IR
TAREBENZLEZ NS (Fig 47A, TB), Z 0 Wistar fatty 7~ MII81T AR Py 13 *CITAK-357
FHIRPNEE G- 720 IR Z 361 2 RHERRED FEI U 7= AENHER SRR EE LAY, Wistar lean 7+ b & bHE
LT 5060% EAXA>72 2 & EFBDOTRER TH o7, Z OB MRS BRI T, HElHER%
FEEIGINC L DIREME O FEIRETS L ONENHERE~D A~ DR A — R L T D &5
A 6%, ARl TAK-357 D%a T, NEVHERA D 4 (TIN5 Z LIk VK2 @ e
FELTWOEIRE 72D, SHIZ, Wistar fatty 7 > MIFEVIIFOIERZ 7RI 720, HIBEHIEERES Phe
(RS LB BID (Fig 4-6C), BT UVHNTORER, Wistar fatty 7+ F 0D Py (VT F Wistar
lean 7 v XU HIRNEHEE STz, £z, Wistar fatty 7~ RO CLy  Wistarlean 7 > F J1 0 HEW
EHEE SHUT(Table 44), BEARIMAES L <IFE#E, 7 v b CYP #8iEA L <Xk R CYP3A4
AR T SED WY 8ERHD (11,58), LT, AR TR BV Wistar fatty 7~ NI
DR MR 3228 e R L B2 BB, ZOIRMRRE (CLy) BB ~DZHE & RIS
Wistar fatty 7 > MZF61T D32V RN & HFRERHR L T &£ B2 HH DT Wistar fatty 7 > b &
Wistar lean 7+ MZF51T 2 42172 BHRED L SRR R4 5 O T AR DI » & AR
VORI DR B RS D, Ko B SBIREIZ -2 2 8% TS DB 1L, BEROEA Ik

TOMEDRD D, LNULIRDS, BHROYIR O )6 F—BSEDOIEHFAN NG " -2 5 508 B %%
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FTHVENHDHEHNNL, BT NR—ADY R 2 Lb—y g ATEHARTREEZ BND, AT claft
HREA—E & LT, IEAICEIREE /A3~ 2 30 G- 2 2 R EREE R DB R b L CRHMI L
7z

TAK-357 OSBRI IR 2, TAK357 287 V3L L TRV R =
L— g ATEOfE 2 7 Y OBNEIZ 52 DRROFZEZFTHI L T D LB X BILD, CLy MK
<, TAK-357 & [FREICIERIERIINEWEONS, I al— a2k % 1 B 1 EIRERS
WP OMSEREE CFY), BK, b7 7IRE)IIIEMIRIE & ERRAE CRRE Th o 7=(Fig. 4-5), =
DAY, RV EGHRIERORE CLy S CHEBEIVEW A b RBROFER CTh o7z, £/, BTk
MR UGG, MAEFREA IR T 2 fFRREOE N LAY R 2 L— R &k o7z
(Fig. 4-6), ZIHDUR 2 b— g b, IEFISERE CIEHISRC M 23 Tch->Th, 1K
FERRODIE SRE 2 SHEAZE U XEFARRB CH U 2 P EREIC dp &2 0 JBR A 5. 2 72\ 2 L VR
RN, — 5T, IERRIEDOAPNICEAT L= TAK-357 ORIZIEFREL v & 2 5L bR e B
B @ OISR A FFOBA, Fig 47A) £7o, JhUudh Liz3s L0z ofGo
RN DPRIANES 725 Z L 2B L T\ D, AR IR ERE I E OB L MR & Ak
BLOMIROFRIAKIE LT D Z LD, MSHHRRODIRNEIREIZ -2 5528 Moo mlRr M), it
DOEWFEIZI\ T b [AROBIR 2~ L HEER SN D, T7ebh, RIRAERMOBIFRIZINT 2 0
HIIAERGIRAE & IERIRIE CR 523, ERIREEOMBEFREICR X 22808320 b D LHER S D, L
EERELT 2 L EIREEOR) T o T H IR IR S F LIS N TR SR oOE T &

LHRGEFPEILEI N EEZ HND,

4.5 /)NE

AREDFRRLY, @RI IO T B IRHAROEAN &L 5 F BB 52 D8R b

TS EEZ BN,
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B5E BEERBIUFEED

SRS TSRO TR SN HTR T Y oA ~—1RIEEAESE TAK-357 13, ARATERS
EWEY) Th D, 20D TAK-357 O 4 JEMBAZHIRRHE & 072 X 1 B 1[5 2 B@HAER D5 TK
FBRIRNT, 2 ICOREEA XD 5 1 PUTRBW TR 2 B D, MR ERARD 5
i, BEER B ClRkk 27 SRR FA AN 2 B IR R T RIVER D358 BL T 2 2 Bk
AN D, ZOFKEHEET D Z &1E TAK-357 DBFE D72 b3 OO R D IARNEIRE
YRR JOHEFPEEORIEF A AR E 720 25, % 2 TR TIL TAK-357 TRO HIL
T MAEREE R OFIRAHEEL U, BUCRIRA SRR OIRNBIREIC 52 2 Rl E D58

DOUNCIRA LT,

5.1 TAK-357 D7 v M X UM XTI} 23R RHEcS L OMRHR R BRI 5 /ey
HeE
AR % F\ 2 TAK-357 O ADME #HiliClE, 7 v MBI UM X TR BA TRIRS -1,
FERIZ RIS 2R D, JERI TR WIS 207~ 2 L1 L 0 RS- 4 %I T
PRI T Uisinotz, Fi2, WIS TAK-357 I3REHE 2 1) T b SR SN D g S
Tz, ISR BR CIIHEREMAY T » b XU XONEIHIRI CERE AT T2 2 L3S B
Lol 54 BRI 300-500 £ &V O HEDGHHRR AR AL L I ORARE & ol U ORI S
D30Tz, Z ORI IO — XA K 100-200) & HER L CTHEW B D TH-72 (22, 35), 3 mgkg
DOHETIER PRS- 4 BRI TOIETHRERETIRES LT »~ T 1 pgequiv/g BLE, X T
10 pg equivi/g LA EE EREE T o7, 7 v MBIUY XITEIT 5 TAK-357 35 L O OG0T
FIIEVHER TR b <, MRk E R LT 50-100 f5LL EmidoTe, £7o, A X TIdkh-&
DK S0%DNENREREI IR L QD Z EAVRENTz, S 61T, TRIGEREP OB ORER, +
FNIARZAETH Y, TRV ORNTIAREEG L CWRNZ LAV Sz, D%V, K&K

RIS 2 Z 82 R0, RNITERAE L Q0D Z &V STz, ARG TRV &5
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IHBRRA~D AT T BT AR—H —DBG-OHEDD RN LD, TAK-357 DMENHEMEIC
EREE AT D ERIIIEFI @V IRAIECTH D = E MR TX 5,

— BT, SRR D IR IARITIRER & 7ol AN RGN S D B A TR TR
biD, — 5T, A X TK R R TR O &7 MAEIRE FAH IR G400 O B WHRARIZERD
DAV, MHHEEROER WG K 25288 TR 220 TR ORI TR HID T2, AR
TR DAV MAERIRE RO DE] OB EITIRE R s, ZnbOrReEoA R LY
TAK-357 DB EREAAE L Q0D Z B EHIICELRTH L, 4 X TK 3 BRCRD S
AT IAE PR R TR R SRS L 7= S MR EI T o B S & 0 i ~gdy

i LTz ATREMED VNI X 47,

5.2 4 X TK BERFAZERD b MR bR OEBHIFREIHEE

ADME &,  EHEAN NIRRT 7> D M-~ 507 TK BB ZFR0 D7 i
JE ERORKNTH D Z LAVRRS VA, EEANS ZOMBERE FRA5GH rIeE7 % PBPK €7
IR VO CRHI L7, SR 5 ADME HlfiRFO M EET— 2 /25 PBPK 7 /L%
REEEL, TK AR TH S 1000 mghkg TD I 2 L—3 g AV, TOFER, IEVMERZ
AT D ST AT TR SRR Z3860 D= & 9 e ER S HBlSh i, —H T, K
SRR R AR OM A ) ST IR R ERNT R 2 b— hER o T, E T
Z OO 532 ATREM: A FHIT 2 7o OIS T 24 T o 72 & 2 A, (e HEN 2L
LCh, MIFEPRE EFIEEICE 20 EAVREN, — 7 CIRMERR ik BRI T Lz
BAICH HDFEOMIEFIE FRITY 2 = b— b &7, NV RR T J O ReRk ik
SRR FOFHUTINT S, NEVHERET S8 L7 TAK-357 2SMEHICES R LTV b Z &
R LCRY, AN X TK BRI IR S MBEFRE EROIFR & U CERANC S

ARECH -T2,
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5.3 FENEZ SRR DRNEIREIZ 52 5 R8S X O G- B O B
R EENRIHERR 50A 9 2 Rl RSP S R M 1 IR A5 Z L AVR

BENT, ZDT2D, mlEEMS MR ECASKERUARAE LT ARSI b 2 N KR
MECdH D, &2 CTAK357 ZEidE7 /VEW) T % Wistar fatty 7~ | & IEF B CTh 5 Wistar
lean 7 b OIMFERERERS XL OPRIEREZ e L7- |, PBPK 7 /MZL DY 2 b—ra VAN
Tl DIRNENREIZ 52 D IEITE R OB OV Gl L7z, ZORER, MiRHE CfEi
FEDFAINE Do T, — 7 THEIGHEE I3 Wistar fatty 7+ b & Higs L C Wistar lean &~ F D525 4
Eln o7z, PBPK BT /MHTORER, Mi-AHtHCHEE 2 IR ARE R, A i i bR
FJOMEHEE(CLy) Th o7z, Wistar fatty 7~ M OfEIHEHRE EIX Wistarlean 7~ D 4 {5 Th -7z,
LU, MERMRREIC & 2 i AR OSSR M B AR T S5 Z &g kv,
HEWHERRH SRS L OO D 3 8 380 2 (R TINE D 2 L AVREHU2, Wistar fatty 7 > b & Wistar
lean 7 v MIBWTHRHRED B2 572 Z &5, MRHIZIT D EHA BRI IR E R A 50
T ASHRBRODIE ~ & AR\ DI T DRBE 21T %, N S SBIRI - % 2 5B S~ BRI,
BERDFPEARIA LI DI, ABFFECIIREREE —E L LTI REA Y I 2 L— 52 L
(2 & 0 RIRRIER BRI Z -2 2 MBI DR B T A 2GR L7, JIESRRAE & B ReE
(2301 2 M PR e i 2 il O RAToi Gl A 1 AR 4 RIS 270 &, Bk x 2250 &
Ty Ialb—Yarlic TOME, EFRIREIOET 2 E CORFRITRRD SO0, MmAEFREIT
FTIDORIHTINT b ARIARE & IEFRRE CRIFREE Cdho 7o, £z, BT ORI L LT=5a S
IR PR ZE U IRR T 2 fERE DB L R 2 L— h &N otz DLEDZ Lk,
R IR IR A9~ 23 Cdo o T, ISKHARDIEN W) R AR b e kA
(21T B IMAE PR AR Tl D Z & AR STz, — )5 CIEMMRRE DRI L 7= S B TIE
HIREEL Y bE<, KADDLOPRMANES 70D LRS-, RPN EN R/ D 2 L ITHEEI I E
ThDH, FEARSRNWERIT M ERREO MR KT 2 & bEXbND, LoT,

TR DR T o> T HIEF IR N F LIS INRNTE B DEN DI L D855
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FIAIMEIRNEBZ DV, ZOZ ki3t M TR EE T/ 12U F—/1(21.4 Lkg, (18)), /3
a3k F L (170kg @8), 73441y (10Lkg LLLE, 46), 1277 (10Lkg LA L, (29) 7e &
25, BEASER EOES BMILIZ Ko THEFPEZME L LTWRNWZ & EFJFLRoTz (14), —
75T, mlRIES L <IHIEHIET » b CYP FEHES L <3t b CYPIA4TEMAIKTFSED LW
IHRENHD (11,58), & SHIAEMEEIZIBVTIL CYP3A4 DIEETH S I XV LD CL HMER A
EHIG U TIRNE WS ER DD (13, 14), Ko THHACIRELZ K 286 5- B0/ B 355 At

RO T, RRBIZOWTHIEENNE LB X HiLD,

54FEDH
1. TAK-357 DA AR TK #RbscAeAR 5 2 TR ASEAR T 2 5 iR ERDRE0 b

72

2. 7w MBXUM XIZHIT 5 ADME #Hillin~5H TAK-357 IZmEiR BN HEM i35 Z & ic &
D PEIAIERIZIES 7220, BRI SRS L 7= iR ~F0A0 L7 ATREMED SEMERIC
TR,

3. PBPKET /U B A X TK B Ciied SV MR A2 27BN ER K FIc L D
HDOTHH T ENEEANTE ST,

4. JEmE A AV -EIRERS L OVPBPK BT VT D, TEHAMRREIZISIT 2 IME PRI K
TN EB X HNDHTD, NEIEEDE DML DGR B e EHER L
77

AW LB S DS ~ ORI R VOB A A BN Uis, EIREBRFRIZ

THGhB LORRMEOIIE & L COSYBIREFO BTN THEN Uisel Q2D ARFZEDRERD k4 72

BEHIREIRN BR ) SEOFWENRRI S D HFED—Bh & 72 2 L 2 i35,
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O, [ ERRIRZCEIZE )1 1382 Fods K OGS = EA I AR RIS 07 DI
7-LET,
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41



51 FASCHR

1.

10.

11.

T A AR BOGE (5 22 hR).

https://www.pmda.go.jp/PmdaSearch/iyakuDetail/ResultDataSetPDF/780069 2129010F1022 2 29

T Lr—28E UISGE (55 18 1R).

https://www.pmda.go.jp/PmdaSearch/ivakuDetail/ResultDataSetPDF/400093 1179020C1191 1 14

K7 T =—/VEE IMNSCE (5 4 TR).

https://www.pmda.go.jp/PmdaSearch/iyakuDetail/ResultDataSetPDF/530258 1174006F1078 3 06

INFLIVEE UNISGE (5 28 ).

https://www.pmda.go.jp/PmdaSearch/ivakuDetail/ResultDataSetPDF/340278 1179041F1025 2 34

CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW(S) of simeprevir.

https://www.accessdata.fda.gov/drugsatfda docs/nda/2013/2051230rigls000ClinPharmR.pdf

Alzheimer's Disease International. (2015). World Alzheimer Report 2015: The Global Impact of
Dementia.

Benet LZ. (2013). The role of BCS (biopharmaceutics classification system) and BDDCS
(biopharmaceutics drug disposition classification system) in drug development. J Pharm Sci. 102 (1),
34-42.

Benet LZ, Broccatelli F and Oprea TI. (2011). BDDCS applied to over 900 drugs. AAPS J. 13 (4),
519-547.

Beverage JN, Sissung TM, Sion AM, Danesi R and Figg WD. (2007). CYP2D6 polymorphisms and
the impact on tamoxifen therapy. J Pharm Sci. 96 (9), 2224-2231.

Borgstrom L, Johansson CG, Larsson H and Lenander R. (1981). Pharmacokinetics of propranolol. J
Pharmacokinet Biopharm. 9 (4), 419-429.

Brill MJ, Diepstraten J, van Rongen A, van Kralingen S, van den Anker JN and Knibbe CA. (2012).

Impact of obesity on drug metabolism and elimination in adults and children. Clin Pharmacokinet. 51

42



12.

13.

14.

15.

16.

17.

18.

(5),277-304.

Brill MJ, Houwink AP, Schmidt S, Van Dongen EP, Hazebroek EJ, van Ramshorst B, Deneer VH,
Mouton JW and Knibbe CA. (2014). Reduced subcutaneous tissue distribution of cefazolin in
morbidly obese versus non-obese patients determined using clinical microdialysis. J Antimicrob
Chemother. 69 (3), 715-723.

Brill MJ, Valitalo PA, Darwich AS, van Ramshorst B, van Dongen HP, Rostami-Hodjegan A, Danhof
M and Knibbe CA. (2016). Semiphysiologically based pharmacokinetic model for midazolam and
CYP3A mediated metabolite 1-OH-midazolam in morbidly obese and weight loss surgery patients.
CPT Pharmacometrics Syst Pharmacol. 5 (1), 20-30.

Brill MJ, van Rongen A, van Dongen EP, van Ramshorst B, Hazebroek EJ, Darwich AS,
Rostami-Hodjegan A and Knibbe CA. (2015). The Pharmacokinetics of the CYP3 A Substrate
Midazolam in Morbidly Obese Patients Before and One Year After Bariatric Surgery. Pharm Res. 32
(12),3927-3936.

Brown RP, Delp MD, Lindstedt SL, Rhomberg LR and Beliles RP. (1997). Physiological parameter
values for physiologically based pharmacokinetic models. Toxicol Ind Health. 13 (4), 407-484.
Catterson ML and Preskom SH. (1996). Pharmacokinetics of selective serotonin reuptake inhibitors:
clinical relevance. Pharmacol Toxicol. 78 (4), 203-208.

Cebers G, Alexander RC, Haeberlein SB, Han D, Goldwater R, Ereshefsky L, Olsson T, Ye N, Rosen
L, Russell M, Maltby J, Eketjall S and Kugler AR. (2017). AZD3293: Pharmacokinetic and
Pharmacodynamic Effects in Healthy Subjects and Patients with Alzheimer's Disease. J Alzheimers
Dis. 55 (3), 1039-1053.

Chang WH, Lam YW, Jann MW and Chen H. (1992). Pharmacokinetics of haloperidol and reduced
haloperidol in Chinese schizophrenic patients after intravenous and oral administration of haloperidol.

Psychopharmacology (Berl). 106 (4), 517-522.

43



19. Citron M. (2010). Alzheimer's disease: strategies for disease modification. Nat Rev Drug Discov. 9
(5),387-398.

20. Copeland RA, Pompliano DL and Meek TD. (2006). Drug-target residence time and its implications
for lead optimization. Nat Rev Drug Discov. 5 (9), 730-739.

21. Dave RA and Morris ME. (2016). A quantitative threshold for high/low extent of urinary excretion of
compounds in humans. Biopharm Drug Dispos. 37 (5), 287-309.

22. DeJongh J, Verhaar HJ and Hermens JL. (1997). A quantitative property-property relationship
(QPPR) approach to estimate in vitro tissue-blood partition coefficients of organic chemicals in rats
and humans. Arch Toxicol. 72 (1), 17-25.

23. Diepstraten J, Hackeng CM, van Kralingen S, Zapletal J, van Dongen EP, Wiezer RJ, van Ramshorst
B and Knibbe CA. (2012). Anti-Xa Levels 4 h After Subcutaneous Administration of 5,700 TU
Nadroparin Strongly Correlate with Lean Body Weight in Morbidly Obese Patients. Obes Surg. 22
(5), 791-796.

24. Edginton AN, Theil FP, Schmitt W and Willmann S. (2008). Whole body physiologically-based
pharmacokinetic models: their use in clinical drug development. Expert Opin Drug Metab Toxicol. 4
9), 1143-1152.

25. Galimberti D and Scarpini E. (2016). Old and new acetylcholinesterase inhibitors for Alzheimer's
disease. Expert Opin Investig Drugs. 25 (10), 1181-1187.

26. Geyer HJ, Scheunert I, Rapp K, Gebefugi I, Steinberg C and Kettrup A. (1993). The relevance of fat
content in toxicity of lipophilic chemicals to terrestrial animals with special reference to dieldrin and
2,3,78-tetrachlorodibenzo-p-dioxin (TCDD). Ecotoxicol Environ Saf. 26 (1), 45-60.

27.Goto A, Moriya Y, Mandai T, Wakabayashi T, Tsukamoto T, Tagawa Y, Kondo T and Asahi S. (2017).
Disposition of the Highly Fat Distributed Compound 1-(4-Methoxyphenyl)-4-(2,2,4,6,7-Pentamethyl

-2,3-Dihydro-1-Benzofuran-5-yl)Piperazine (TAK-357) in Rats and Dogs. Drug Res (Stuttg). 67 (1),

44



28.

29.

30.

31.

32.

33.

34.

35.

36.

38-45.

Goto A, Tagawa Y, Moriya Y, Sato S, Furukawa Y, Wakabayashi T, Tsukamoto T, DeJongh J, van
Steeg TJ, Moriwaki T and Asahi S. (2017). Impact of acute fat mobilization on the pharmacokinetics
of the highly fat distributed compound TAK-357, investigated by physiologically-based
pharmacokinetic (PBPK) modeling and simulation. Biopharm Drug Dispos.

Gram LF. (1988). Imipramine: a model substance in pharmacokinetic research. Acta Psychiatr Scand
Suppl. 345, 81-84.

Grover A and Benet LZ. (2009). Effects of drug transporters on volume of distribution. AAPS J. 11
(2),250-261.

Homma A, Takeda M, Imai Y, Udaka F, Hasegawa K, Kameyama M and Nishimura T. (2000).
Clinical efficacy and safety of donepezil on cognitive and global function in patients with Alzheimer's
disease. A 24-week, multicenter, double-blind, placebo-controlled study in Japan. E2020 Study
Group. Dement Geriatr Cogn Disord. 11 (6), 299-313.

Igari Y, Sugiyama Y, Sawada Y, Iga T and Hanano M. (1983). Prediction of diazepam disposition in
the rat and man by a physiologically based pharmacokinetic model. J Pharmacokinet Biopharm. 11
(6), 577-593.

Imbimbo BP and Giardina GA. (2011). gamma-secretase inhibitors and modulators for the treatment
of Alzheimer's disease: disappointments and hopes. Curr Top Med Chem. 11 (12), 1555-1570.
Jandacek RJ and Tso P. (2001). Factors affecting the storage and excretion of toxic lipophilic
xenobiotics. Lipids. 36 (12), 1289-1305.

Jansson R, Bredberg U and Ashton M. (2008). Prediction of drug tissue to plasma concentration
ratios using a measured volume of distribution in combination with lipophilicity. J Pharm Sci. 97 (6),
2324-23309.

Jiao S, Matsuzawa Y, Matsubara K, Kubo M, Tokunaga K, Odaka H, Ikeda H, Matsuo T and Tarui S.

45



37.

38.

39.

40.

41.

42.

43.

45.

(1991). Abnormalities of plasma lipoproteins in a new genetically obese rat with
non-insulin-dependent diabetes mellitus (Wistar fatty rat). Int J Obes. 15 (7), 487-495.

Jondorf WR, Wyss PA, Muhlebach S and Bickel MH. (1983). Disposition of
2,2'4.4'5,5-hexachlorobiphenyl (6-CB) in rats with decreasing adipose tissue mass. II. Effects of
restricting food intake before and after 6-CB administration. Drug Metab Dispos. 11 (6), 597-601.
Kakehi M, Tagawa Y, Goto A, Kondo T and Asahi S. (2016). The effects of the
concentration-dependent erythrocyte distribution of TAK-802, a potent acetylcholinesterase inhibitor,
on rat pharmacokinetics. Biopharm Drug Dispos. 37 (8), 467-478.

Kato M, Shitara Y, Sato H, Yoshisue K, Hirano M, lkeda T and Sugiyama Y. (2008). The quantitative
prediction of CYP-mediated drug interaction by physiologically based pharmacokinetic modeling.
Pharm Res. 25 (8), 1891-1901.

Kimko H and Pinheiro J. (2015). Model-based clinical drug development in the past, present and
future: a commentary. Br J Clin Pharmacol. 79 (1), 108-116.

Knibbe CA, Brill MJ, van Rongen A, Diepstraten J, van der Graaf PH and Danhof M. (2015). Drug
disposition in obesity: toward evidence-based dosing. Annu Rev Pharmacol Toxicol. 55, 149-167.
Kramer HJ, Drenth H, vandenBerg M, Seinen W and DeJongh J. (2001). Physiologically based
pharmacokinetic model for tetrachlorobenzyltoluenes in rat: comparison of in vitro and in vivo
metabolic rates. Toxicol Sci. 63 (1), 22-28.

Kunze A, Huwyler J, Camenisch G and Poller B. (2014). Prediction of organic anion-transporting
polypeptide 1B1- and 1B3-mediated hepatic uptake of statins based on transporter protein expression

and activity data. Drug Metab Dispos. 42 (9), 1514-1521.

. Kurz A and Grimmer T. (2014). Efficacy of memantine hydrochloride once-daily in Alzheimer's

disease. Expert Opin Pharmacother. 15 (13), 1955-1960.

Lambracht-Washington D and Rosenberg RN. (2013). Advances in the development of vaccines for

46



46.

47.

48.

49.

50.

SL

52.

53.

54.

55.

Alzheimer's disease. Discov Med. 15 (84), 319-326.

Latini R, Tognoni G and Kates RE. (1984). Clinical pharmacokinetics of amiodarone. Clin
Pharmacokinet. 9 (2), 136-156.

Levitt DG. (2010). Quantitative relationship between the octanol/water partition coefficient and the
diffusion limitation of the exchange between adipose and blood. BMC Clin Pharmacol. 10, 1.

Lewis RJ, Kemp PM and Johnson RD. Distribution of Paroxetine in Postmortem Fluids and Tissues.

https://www.faa.gov/data_research/research/med humanfacs/oamtechreports/2010s/media/201511.p

df

Lipscomb JC, Haddad S, Poet T and Krishnan K. (2012). Physiologically-based pharmacokinetic
(PBPK) models in toxicity testing and risk assessment. Adv Exp Med Biol. 745, 76-95.

Lutz RJ, Dedrick RL, Tuey D, Sipes IG, Anderson MW and Matthews HB. (1984). Comparison of
the pharmacokinetics of several polychlorinated biphenyls in mouse, rat, dog, and monkey by means
of a physiological pharmacokinetic model. Drug Metab Dispos. 12 (5), 527-535.

Mager DE. (2006). Target-mediated drug disposition and dynamics. Biochem Pharmacol. 72 (1),
1-10.

Martinez MN and Amidon GL. (2002). A mechanistic approach to understanding the factors
affecting drug absorption: a review of fundamentals. J Clin Pharmacol. 42 (6), 620-643.

Mauro VF. (1993). Clinical pharmacokinetics and practical applications of simvastatin. Clin
Pharmacokinet. 24 (3), 195-202.

Muhlebach S and Bickel MH. (1981). Pharmacokinetics in rats of 2,4,5,2',4',5"-hexachlorobiphenyl,
an unmetabolizable lipophilic model compound. Xenobiotica. 11 (4), 249-257.

Patel JP, Fleischer JG, Wasan KM and Brocks DR. (2009). The effect of experimental hyperlipidemia

on the stereoselective tissue distribution, lipoprotein association and microsomal metabolism of

(+/-)-halofantrine. J Pharm Sci. 98 (7), 2516-2528.

47



56. Poulin P and Theil FP. (2002). Prediction of pharmacokinetics prior to in vivo studies. II. Generic
physiologically based pharmacokinetic models of drug disposition. J Pharm Sci. 91 (5), 1358-1370.

57. Roffey SJ, Obach RS, Gedge JI and Smith DA. (2007). What is the objective of the mass balance
study? A retrospective analysis of data in animal and human excretion studies employing radiolabeled
drugs. Drug Metab Rev. 39 (1), 17-43.

58. Shayeganpour A, Korashy H, Patel JP, El-Kadi AO and Brocks DR. (2008). The impact of
experimental hyperlipidemia on the distribution and metabolism of amiodarone in rat. Int J Pharm.
361 (1-2), 78-86.

59. Shitara Y, Horie T and Sugiyama Y. (2006). Transporters as a determinant of drug clearance and
tissue distribution. Eur J Pharm Sci. 27 (5), 425-446.

60. Singh BN. (1999). Effects of food on clinical pharmacokinetics. Clin Pharmacokinet. 37 (3),
213-255.

61. Thies W and Bleiler L. (2013). 2013 Alzheimer's disease facts and figures. Alzheimers Dement. 9 (2),
208-245.

62. Toutain PL and Bousquet-Melou A. (2004). Volumes of distribution. J Vet Pharmacol Ther. 27 (6),
441-453.

63. Wakabayashi T, Tokunaga N, Tokumaru K, Ohra T, Koyama N, Hayashi S, Yamada R, Shirasaki M,
Inui Y and Tsukamoto T. (2016). Discovery of Benzofuran Derivatives that Collaborate with
Insulin-Like Growth Factor 1 (IGF-1) to Promote Neuroprotection. ] Med Chem. 59 (10),
5109-5114.

64. Wyss PA, Muhlebach S and Bickel MH. (1982). Pharmacokinetics of
2,2'4.4'5,5-hexachlorobiphenyl (6-CB) in rats with decreasing adipose tissue mass. 1. Effects of
restricting food intake two weeks after administration of 6-CB. Drug Metab Dispos. 10 (6), 657-661.

65. Wyss PA, Muhlebach S and Bickel MH. (1986). Long-term pharmacokinetics of

48



2,2'4.4'5,5-hexachlorobiphenyl (6-CB) in rats with constant adipose tissue mass. Drug Metab
Dispos. 14 (3), 361-365.

66. Yamazaki S, Shen Z, Jiang Y, Smith BJ and Vicini P. (2013). Application of target-mediated drug
disposition model to small molecule heat shock protein 90 inhibitors. Drug Metab Dispos. 41 (6),
1285-1294.

67. Zanghi BM, Cupp CJ, Pan Y, Tissot-Favre DG, Milgram NW, Nagy TR and Dobson H. (2013).
Noninvasive measurements of body composition and body water via quantitative magnetic
resonance, deuterium water, and dual-energy x-ray absorptiometry in awake and sedated dogs. Am J
Vet Res. 74 (5), 733-743.

68. NIFEE—, SIFEYTH. (2000). HMRHEE H 2R, 1-8.

69. FEIKHEIK, TIEMEEL (2010). 7 /LYo ~—Ji Dk 2, 211-248.

49



H (515

(0)
N/\ CH,
k/N CH3

H3C () *CH3
CH

Fig. 1-1 Chemical structure of [ *C]TAK-357.

Asterisk denotes the "“C-labeled position.

50



E (525

Table 2-1 Pharmacokinetics of TAK-357 after iv and oral administration to rats and dogs.

Do
Parameter Intravenous Oral Intravenous : Oral
1 mg/kg 0.3 mg/kg 1 mg/kg 3 mg/kg 1 mg/kg 3 mg/kg

Cinax (NQ/mL) - 42 + 6 134 + 22 316 + 19 - 662 + 9
Tmax (N) - 2.0 + 0.0 20 + 00 20 + 00 - 30 + 12
ty2 (h) 211 £ 14 98.4 + 30.5 177 £ 35 135 £ 35 1980 + 460 1420 + 350
AUC;¢ (ng-h/kg) 5620 + 680 944 + 122 3480 + 170 9980 + 1090 49500 + 21200 98800 + 53400
CL, (L/h/kg) 0.180 + 0.023 - - - 0.0237 + 0.0110 -
Vg (L/kg) 335 + 33 - - - 60.3 + 26.9 -
F (%) - 56.0 62.0 59.2 - 66.6

Each value shows mean + S.D. (rats; n=3, dogs; n=4)
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Table 2-2 Erythrocyte distribution of [“C]TAK-357 in rats, dogs and humans (in vitro).

Concentration Erythrocyte distribution ratio (%)
(ug/mL) Rats Dogs Humans
0.1 151+23 238+14 10.7%+1.6
1 143+18 25507 11.8%+1.8
10 143+£32 243+17 99106

Each value shows mean + S.D. (n=3)
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Table 2-3 Protein binding of ['*C]TAK-357 in plasma of mice, rats, dogs and humans, and human serum protein

solutions (in vitro).

Concentration

Protein binding (%)

0.05%AGP/

. 4% HSA 0.05% AGP
(ug/mL) Mice Rats Dogs Humans solution solution 4% HSA
mixture
0.1 97.7+0.3 98.3+0.1 98.9+0.2 97.4 £ 0.1 99.1+£0.0 96.6 + 0.1 99.4 + 0.1
1 98.0 + 0.1 98.4 + 0.1 99.1 £ 0.1 97.3+0.1 99.3+0.0 97.5+0.1 99.4 + 0.0
10 97.8 + 0.1 98.5+ 0.0 99.2 + 0.1 97.1+0.1 98.7 + 0.1 98.6 + 0.1 99.4 + 0.1

Each value shows mean + S.D. (n=3)
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Table 2-4 Cumulative excretion of total radioactivity into the urine and feces of rats and dogs after an oral

administration of ["*C]TAK-357.

Cumulative excretion (% of dose)

Species  Time (h)

Urine Feces Total
Rats 24 52 + 0.3 21.3 + 2.1 265 + 2.0
48 6.8 £+ 0.5 315 £ 15 383 £ 1.1
72 76 = 0.5 349 + 15 425 + 1.0
120 8.7 £+ 0.6 39.7 + 1.0 48.4 + 0.5
168 96 = 0.6 43.3 £+ 0.8 529 + 04
240 10.5 + 0.6 47.3 £+ 0.7 57.8 + 0.5
312 11.1 £ 0.7 50.5 £ 0.7 616 £ 0.8
384 11.7 + 0.8 53.0 + 0.8 646 + 1.0
456 120 £+ 0.8 551 + 0.9 67.2 £+ 1.2
528 12.2 + 0.9 56.9 + 1.0 69.2 + 1.3
600 125 £ 0.9 586 + 1.1 710 £ 15
672 126 £ 1.0 60.1 + 1.3 727 + 1.8
Dogs 24 1.4 £ 01 135 + 7.5 149 + 7.5
48 1.7 + 01 218 + 2.3 235 + 2.3
72 1.9 £+ 01 231 + 2.3 250 + 2.3
96 20 £ 01 241 + 2.2 261 + 2.2
120 22 + 01 249 £ 25 270 £+ 25
144 23 £+ 01 258 + 2.2 28.0 + 2.2
168 24 + 01 26.6 + 2.3 28.9 + 2.3

Dose; 3 mg/kg.
Each value shows mean + S.D. (rats; n=3, dogs; n=4)

24.3% of the dosed radioactivity was detected in the carcass at 672 h after administration.
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Table 2-5 Metabolite profiles in rats and dogs excreta after oral administration of [*C]TAK-357.

Excretion (% of dose)

Component Rats Dogs

Urine Feces Urine Feces
Total radioactivity 9.6 + 0.6 (100.0) 43.3 + 0.8 (100.0) 2.4 + 0.1(100.0) 26.6 + 2.3(100.0)
TAK-357 N.D. 18.6 + 2.3 (43.0) N.D. 16.1 = 2.1(60.5)
Others 9.6 + 0.6 (100.0) 247 + 1.6 (57.0) 2.4 + 0.1(100.0) 10.5 + 0.8 (39.5)

Dose; 3 mg/kg. samples during 0-168 h.
Each value shows mean + S.D. (rats; n=3, dogs; n=4).
Figures in parentheses represent % of the total radioactivity.

N.D: not detected
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Figure 2-1 Concentrations of the TAK-357 in plasma of rats (A) and dogs (B) after a single iv and oral

Concentration of TAK-357 @

administration of TAK-357.
Each value shows mean + S.D. (n=3 for rats, n=4 for dogs).

Inset graph shows the concentration-time curve from 0 to 24 h.
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Figure 2-2 Concentrations of the total radioactivity in tissues of rats after a single oral administration of
[“CJTAK-357.
Dose: 3 mg/kg. Mean + S.D. (n=3).
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Figure 2-3 Concentration of the total radioactivity in tissues of dogs 672 h after a single oral administration of
[“C]TAK-357.
Dose: 3 mg/kg,

Each value shows mean values + S.D. (n=4).
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Figure 2-4 Concentrations of the total radioactivity and TAK-357 in plasma of rats (A) and dogs (B) after a single
oral administration of [*C]TAK-357 at a dose of 3 mg/kg.
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Figure 2-5 Typical radiochromatograms of metabolite profiling in rat plasma (A), feces (B) and adipose tissues (C)
after a single oral administration of ['*C]TAK-357 at a dose of 3 mg/kg.
Detection method in plasma and feces: on-line radioisotope detector (0.2 min/detection).

Detection method in adipose tissue: fraction collecting (0.5 min/sample).
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Table 3-1. Assumed condition change for simulation after start of body weight decrease

Scenario  Variable 1 Extent Variable 2 Type of change

1 Viat 90% decrease VR tissue 25% decrease  gradually across 3 weeks
2 Viat No change VR tissue 58% decrease  gradually across 3 weeks
3 CLint 10% of control instantly

4 Cardiac output  200% of control instantly

5 Prat.sim 70% decrease

gradually across 3 weeks
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Table 3-2 Physiological and PK parameters of TAK-357 in rats and dogs

Physiological parameters® Rat Dog
Body weight kg 0.285 10.9
Voe 0.08 0.082
Vic 0.0366 0.033
Vie 0.076 0.15
Vioic 0.05 0.05
Ve 0.19 0.16
Cardiac output L/h 55 90
Q. 0.175 0.297
Q. 0.07 0.07
Qg 0.058 0.06

Drug specific parameters Rat Dog

Mean RSE (%) Mean RSE (%)

Rb° 0.7 (fixed) 0.65 (fixed)
Piiver 23 (fixed) 23 (fixed)
Piat 495 8.2 495 (fixed)
Pyin 33 (fixed) 33 (fixed)
PR tissue 2.88 4.2 2.88 (fixed)
DIF, 0.359 15.8 10 (fixed)
Ka 1/h 0.39 9.3 0.375 22.8
CLint L/h 0.0792 6.9 0.271 (fixed)
F 0.642 6.9 0.799 19

Residual error
Proportional % 24.5 12.3 44.3 16.1
Additive ng/mL 0.111 44.8 NA

RSE, relative standard error; NA, not applicable

*Organ volume and blood flow rate were expressed as a fraction of body weight and cardiac output, respectively.
Physiological parameters (organ volume and blood flows) were obtained from the literature (15, 56).

PRb was fixed as previously determined by an in vitro study (27).

“Pliver and Pskin values in rat were fixed to the observed AUC ratios of these tissues to blood (27). Same Px values

with rats were used for dogs.
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Figure 3-1 Constructed PBPK model. CL,, is the intrinsic clearance (including unbound fraction in plasma and

blood.
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dogs at a dose of 1000 mg/kg,
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Figure 34 Observed and model-predicted plasma concentration of TAK-357 after single oral and intravenous
administration of TAK-357 to rats and dogs. Symbols represent observed individual TAK-357 concentration (rats:

n=3, dogs: n=4), and lines are model-predicted TAK-357 concentrations.
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Fig. 3-5 Expected adipose tissues and muscle weight time profiles for the simulation Scenario 1. Sum represents

summation of the weights of the adipose tissues and other tissue (muscle).

67



A 100
-
=
()]
=
%)
c
o)
(6]
©
=
N
o
o
14 : - - - E
0 200 400 1\ 600 800 1000 Control
Body weight decrease == Scenario 1
Time after start dosing (h) — - = Scenario 3
B 100 ====e=s SceNario 5
. ® No.1observed
—
£ <© No.2 observed
o
=
%)
o)
(6]
©
=
n
o
o
14 r r r r .
0 200 400 1\ 600 800 1000
Body weight decrease
Time (h)

Figure 3-6 Simulated plasma concentration of TAK-357 in case of no change (control), body weight change
(Scenario 1), clearance decrease (Scenario 3) and partition to adipose tissue decrease (Scenario 5) with (A) and
without (B) assumption of Py, saturation for control simulation. The observed concentrations after 15" dosing were
same data with those in Fig. 3-2. Because the simulation of Scenarios 2 and 4 was almost identical to that in control,

the line was not shown in this figure.
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Table 4-1

Body weight and body fat percentages of Wistar fatty and Wistar lean rats.

Body weight (g) Body fat (%)
Wistar fatty ~ Wistar lean Wistar fatty ~ Wistar lean
week 1 543.2+21.4 405.1+31.2 449+2.8 129+ 1.2
week 2 555.6+249 416.1+31.2 445+ 3.3 13.2+1.2
week 3 573.3+£20.1 425.5+30.9 45.0+2.8 13.8+ 1.3
week 4 584.1£22.3 433.5+30.7 45.1+2.8 142+ 1.8
week 5 591.3+13.2 440.7 + 28.8 453+£29 14.0+ 1.0

Data represent mean + SD (n=4).
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Table 4-2

Plasma metabolite profiles in Wistar fatty and Wistar lean rats.

Wistar fatty Wistar lean
Component
1h 24 h 720 h 1h 24 h 720 h
L 0.912 0.122 0.015 0.550 0.077 0.009
Total radioactivity
(100.0)  (100.0)  (100.0) (100.0)  (100.0)  (100.0)
0.898 0.117 0.014 0.546 0.055 0.005
TAK-357
(98.5) (95.9) (93.3) (99.3) (71.4) (55.6)
0.014 0.005 0.001 0.004 0.022 0.004
Others
(1.5) 4.1) (6.7) (0.7) (28.6) (44.4)

Figures in parentheses represent the fraction (%) of the total radioactivity at each time point..

Others is unidentified metabolites.
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Table 4-3 C,yx and Cipen (ng/mL) during repeated administration of TAK-357

Wistar fatty Wistar lean
Conax Curough Cinax Ciough
* 351 (1.0) 22.2 (1.0) 135 (1.0) 24.3 (1.0)
14" 909 (2.6) 250 (11.3) 476 (3.5) 232 (9.5)
28" 1220 (3.5) 465 (20.9) 808 (6.0) 343 (14.1)

Figures in parentheses represent the fold change from 1* dosing.
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Tabe 4-4 Physiological and PK parameters of TAK-357 in Wistar fatty and Wistar lean rats.

Physiological parameters® Wistar fatty Wistar lean
Body weight kg 0.543 0.405
Ve 0.06 0.08
Vie 0.042 0.0329
Vie 0.38 0.11
Vibic 0.05 0.05
Ve 0.14 0.19
Cardiac output L/h 8.92 7.16
Q. 0.174 0.174
Qs 0.07 0.07
Qg 0.045 0.058

Drug specific parameters Wistar fatty Wistar lean

Mean RSE (%) Mean RSE (%)

Rb 0.7 fixed 1° 0.7  fixed1
Pliver 8.85  fixed 2° 23  fixed 1
Prat 307 fixed 2 495  fixed 1
Pyin 33 fixed 1 33  fixed 1
Piissue 0.982 fixed 2 288  fixed 1
DIF, 0.451 10.2 0.698 0.8
Ka 1/h 0.458 9.3 0.323 9.1
CLint L/h 0.0139 7.3 0.0744 0.9
F for 1% of repeated dose 0.296 171 0.314 6.8
F for other dose 0.448 6.8 0.45 fixed 1
ALAG h 0.33 3.7 NA

Kot 1/h 0.0882 10.8 0.0505 55
Keu 1/h 0.0246 5.8 0.0122 6.6
Vinetab L 1.28 NC 1.83 7.3
Kab 1/h 0.346 NC 0.032 15.3
Kba 1/h 0.0709 NC 0.000717 29.0

Residual error
cold po % 39.9 11.3 214 17.3
hot iv, TAK-357 % 20.6 20.5 25 291
hot iv, metabolite NA 70.8 8.0
fecal excretion % 21.9 16.0 8.6 25.7
urinary excretion % 13.1 13.9 12.4 38.1

RSE, relative standard error; NA, not applicable; cold, non-radiolabelled; hot, radiolabelled.

*Organ volumes and blood flow rates were expressed as fractions of body weight and cardiac output, respectively.
Physiological parameters (organ volume and blood flow rates) were obtained from the literature (15, 56) or
calculated as described in method section. The body weight data in Table 1 was used to calculate the organ volume.
Cardiac output was calculated allometrically as eq 6.

*fixed 1: fixed as previously determined value (27, 28).

“fixed 2: fixed to optimized parameters to avoid the unstable minimization step.
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Figure 4-1 Constructed PBPK model. CL;, is the intrinsic clearance (including the correction by unbound fraction in
plasma and blood to plasma concentration ratio (Rb)), DIF is the diffusion rate constant, K, is the absorption rate
constant, F is the absorbed fraction to the dose, K, is the rate constant from central to peripheral of metabolites, K,
is the rate constant from peripheral to central of metabolite, Keu is the rate constant excreted to urine and Kef'is the
rate constant excreted to feces. C, P, Q,, and V; are the concentration of TAK-357, tissue-blood partition
coefficients, regional blood flow rates, and tissue or blood volumes of each compartment. Cy;is the TAK-357

concentration in the blood in adipose tissue.
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Figure 4-2. Observed and model-predicted mean plasma concentration of TAK-357 and metabolite after
intravenous administration of [*CJTAK-357 to Wistar fatty rats and Wistar lean rats. Symbols represent observed
individual total radioactivity (assumed as TAK-357 in Wistar fatty rat plasma, n=4), pooled TAK-357 or metabolite

concentration, and lines are model-predicted TAK-357 or metabolite concentration.
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Figure 4-3 Observed and model-predicted mean excretion ratios to feces and urine of after intravenous

administration of [*C]TAK-357 to Wistar fatty rats and Wistar lean rats. Symbols represent observed individual

excretion ratio (n=4) and lines are model-predicted excretion ratio.
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Figure 4-4. Observed and model-predicted mean plasma concentration of TAK-357 after single and repeated oral
administration of TAK-357 to Wistar fatty rats and Wistar lean rats. Symbols represent observed individual

TAK-357 concentrations (n=4) and lines are model-predicted TAK-357 concentrations.
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Figure 4-5. Simulated plasma concentration of TAK-357 during repeated dosing at high body fat and normal

condition.
Clearance: A, B and C, low; D, high

Dose interval: A and D, once a day; B, once a week; C: once 4 weeks
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Figure 4-6 Simulated plasma concentration of TAK-357 during repeated dosing in case of 50% adipose tissues

volume loss in 1-day, 1-month and -6-months.
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Figure 4-7. Schematic interpretation of partition coefficient (P,) in the high body fat condition.
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