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Fr i

FORIRENR A VE VA Ve (TRH) 13, Er 202 IV, EAF TV
FO7m o 3 5O7 2 BREENOKY . C RimA7T I Meshie X7 F K
RVEYTHD, TRH 1L, B UXITT ¥ OBUR PR b B R <, 8
IRKTFMBPOBHEINDARLVELTHDLZ ERP LN E 757 (Guillemin 1987;
Schally 1978), 7=, TRH [JRkshie CRMMECE., W=D, TEERE, R
BREOER) R OMRMSERICHET 22 &b, PR THOMNT THREEDE
IFMHREREME E LTER LTS EEF 2 bbb (Morley 1979), TRH 1 G #
N7 I TRH 28 (TRHR) (2456 L (Yamada et al., 1993) . &I R
JRENG AT (TSH) ROT v T 7 F Oz filiEd 2, 2 OWNy ke
(ZINZ T, TRH [ rREMEAL CEEEREORIED . FREFERE~ DB (FhEES)
Za—nurORIE) KOHRMRGR~ORE (H 5 SHEEME) 23 PhmER b
AL TS (Daimon et al., 2013; Khomane et al., 2011), TRH O HAX{EH O IZ5
WTIE, KRR N H D OO, TRH IXKIMEE., KIMLH%R. MMM &EOFE
W72 EDOPWMRERICISESAEH L, Ry, 7EFralyr, JAT FLrl
RO R P =R EOMRIREMBE 0 L TUREEN 2 T EE26ND
(Griffiths, 1987; Horita, 1986; Horita, 1998; O’Leary & O’Connor, 1995) ,

T/ NI MERE (SCD) &, /IR HF OIS ITHAE D EE AR D,
HEATHE O/ NMPEIEBI T 2 T L T2 RAEMIRED 1 D THY | fiftEis & L
TRERBIZEESN TV D, SCD ITHEFEN L mEIZE D F THRIAWF g TR
JEL., SCD BEIIAARENT 3 TALZMA LD LHEE SN 505, SCD 13D RED
ORIV BEEE DS B R B TIEZR VY, SCD ITi, BRARIER, TR SUTIRIR 23 5 /e
HONOIFEINE i, M SCD &EsME SCD I KBla D, D
SCD MAEDHK) 213 % 5, s SCD 23 13 & 5 5, &M SCD Tik, 9
213 NEFRAZENE (Multiple system atrophy: MSA) & 22Wr Siv, /IIMIEWR, 23—
F oY ERKEOHBARIER 2 2T D, KD DK 13 L BUE M/ INMZE AR E
(Cortical cerebellar atrophy: CCA) (TIN5, H—EETIIR EBEDOH D
bHd b, BIaPE SCD ITB W TR, 2N E TIZ 50 UL EOJREER 723 E S 41T



B, RNUTNVE IR PLICTORREMBAIZEAL TS, SCD B& 1T, IRIK,
EEEE, M F—XRET, AERSE., EBEoMHE, U X LR, EXIRE, (K

i S OHATIREE 72 £ OEEBN RFEIR 27”73, SCD (X, TFEDEMMZEIZ LY £

DIFE DB FH 225D DO, RIEITHRIGHIE TR < FEERITI T 2 xHiE

FIEDTON T WD ONEBIKRTH H, SCD 1215 EEV L, BF O HFEATEH

YE (Activities of daily living: ADL) & A4{EDE  (Quality of life: QOL) %% L <IK'F

SRELZT TR, BEFRONMERBEHRKSEL 2 L, SCD DIfHRICE

WOEBIRHZ UGE S L ERITRENVWEEZ I OND, EBEVKRHOGRFLEE L

T, EWREL VA T —va URfL e R D,

TRH 2% SCD WRRICEZITH D Z LN IR ECTHKICBW RSN TWS 720
(Sobue et al., 1983), BIfEDHEYEILEL LT, 7 aF L U ABEABREKfIY (B
TRH) KOZAF LU ki (TRH i) OA05 HARIZ B THREBUE T & 4,
SCD AEFICAFT SN TWD, IrF LU i, RS9 072 o i
PN & (4~5 47) . HIRBATHEDMENZ & ROSA AT XA T U 7 4 AR
L (20%) 5. FRIRKN XA ANES TS5 &5 (Bassiri & Utiger, 1973;
Griffiths, 1976; Khomane et al., 2011; Kinoshita et al., 1998; Yokohama et al., 1984), &
oo MELAOHEICETAREE LT, 7mF LU 2 AL 1 B 1 05~
2 mg & 2~3 WA HES L, REBHZ W72, Sod TRIEER G35 2008 2~
3 MIMIKRIEGT D7, BEITHBI@ET DMBENH L ZENETbND, Z
OORB[EBZELTANVTFT LY TiE, 5 mgdEx 1 H 2 HilE Y RRZRICKET S
FEOAlE L CERMEH S TWad (Kinoshita et al., 1998), EEIHHIZK L TZh
O 1 FEA LM T A DM 2 - IR I3 e < 0 A L0 b HR AR 080 ke
PERUGE SNt R G ATREZR TRH RO RHIBIRE NI ST\ 5d, Z LT
LU BRI, NAFT XA T8 DT 4 RO EMEDm L& N umlER O
KRk (TEFLI >y, EVFLYVRORSF LU %) RNab
157y (Khomaneetal., 2011), BAFIZF LS TV D,

2 /3F LU > ((48,55)-5- £ F/L-N-{(25)-1-[(2R)-2- A F /v &'a U ¥ -1-A JL]-1-
F%V-3-(1,3-F TV —-Ab-A )T IR 2- A NY2-FF V13- A XY -4



TNVRFH I R) AKAPIEHEHL TRH BikxiA & L TR S (Kobayashi et al., 2018;
Kobayashi et al., 2019) , Z AU F CTIZIEREIRRER M OFRRER 2 5266 L, £ 0% 5]

AE7 SCD {RMEHK & LT, MR AAMEAR RIS HE 5 BN IS 2 BB R S
NTND, EEZRRABEZ R E LI VEERARTIE, o AAF LY 3 H
BB W TG & 0.1~10 mg O CRRIEZ23EYERELZ ~ L, 1 H 1 [BOKO
BEDFCE D RIFRERAMET a7 7 A V&R L7z (Shimizu et al., 2018), &5
([Z. SCD A KR L Licu " F L rofphth L Zaetb 2t i+ 558 1| f& D
5B AR B RS, o XF LY OfEL LT16 005 32 mg/HETH 1
A 1 EOFAFE L THEIMEL ZEEELHRTELIRGETHL EEZ LT
% (Nishizawa et al., 2020; Shimizu et al., 2018) , FEEFKRAERICIH WV TiE, & F TRHR
R OREE 5y 2 L7z TRH 7 a7 %2 8 & T 22 /R IEEARBRT, 2L
FL U (Ki=3880nmol/L) LV &, o 3F LU 3 TRHR IS LT B
oLz (Ki = 702 nmol/L), 7 > MZBWTIE, a3F L U X NRIRTERRTE O
JNT R F U b EINsE, 2T LU ekl 7y oA RED L
JutE L7z (ljiroetal, 2015), F£7-, BEMHESHLLHRET L~V A THDL - 7
~ U AT AY 2 OTHRHRRICB VT, AT LY I REANIC e =Y &
7= U AT AYOEREREZETSE, TOHREFFALVFLI L0 LTS
-7z (ljiroetal., 2020), =562, 2@EMANEREG L THHROETITRD 5T,
BANFLYNIE =) T T AT A OEEFEROR T IR G/ TE 2 B
frlFFwE L 72,

HEMIRIR 2 RO LETAT H T2 0iE, RO FER 3 ERE GERE B,
O LT N AERER) (ISR W TTHIER O EZEYIIHESL T D 0E R H 5, @
I AR O B OMESLIZIE, E o T8 (GEE) K ORITER (Z2ath) z#
g3 27200 Tl EYOEKNIZEBIT L8 CEYEIRR) Z1EL <HHHLENR
b, FEYHMELZIELL D LT, BESNTEYR SN bVWIRINEL, ED

(ZgdR o Ok~ L, REEERIC L oz =d, EN< bVl ET
EAPHEES N DN EALNETHZETHDH, S HIT, HEPTHEITIHEWTHEE
DHY) 2 2P T D T DIZiE . HEROARBOU T FEMEFEBUIE DS 5 R ABAF

10



Al (DDI) 234 U % FREMEIC DWW CHEM BB PR R R 2 b b L OBIfIC T2 =
ENEECTHDH, ZOL D RIEYEBREDO M AL, FEOMIEB L T FEM S
% FEEAR K OES IR EM B BRI B W CEEIIC B e Shvd, IRILCBE L T
SR O 1 PR EHERS > O I E R ONEE RS HEE S D, SARIcE VT, ARl

2 M ORERE A~ DORBATYE, BB I NS EF RS S D, REHZ W T,
E72 D R L ORI SR S, RORE L HERH LN ESND, &
7z, B b TORBICHEET 2 L 2RBEERVFES N, & EEWORFLLA L
MERORENH LN E 2D, T LT, JhltdfFi e LT, L o EZNAH
Wy DOHEMER B B Ot DFRE & BEENNEE S 41D, HENREFHY7e DDI IZBIL T
(T, FICEDAHEER OME KR OFHER, WOICHED T o AR — 7 — DLk
[ZOWT, ZT 2R O RAE TR o CHM S D, Fric, £ < OEYREH
(ZB59 %Y 7\ A P450 (2O T, 2O DDl DIFRBIES LD, ZbD
FE B IR M OVl R A B BB 7 15 D NI BN B O W2 . 20 & BT %k
BROomERBR R ONIAR L BESI T h~0SMFEE BT 5 2 L, FE
FR AR R K OV M e R O 2 i 8] 72 & DI T 5721 T < . £ DR DERIR
RER A W DL R E T D EClD THARIERE 72D,

AW TIE. HH TRH ERETH L A"F LU Oy ENEEA B & NCT 5 2
FERAMEL, B L ETIET v MO XEAWCIRERRICE T DI, 234,
R ORI 2 B35 & & $12 in vitro BRBRICB W T hOIEH 37 G
MERFEATHE K O ERRIZ DWW THRFT L, WINE /N A FT XA TV T 1,
KR, RO, KRR, AT U2 (WEINK) K OHERR K %
HOEMZI LTz, 72, BERTHDI X LT LU CORBIER., HRBITIE R O
A & i U AR R O R IC BT 2 W AT 52 Lickvm
NF LU O A SCD IaKEEE L TORREM A7 L7z, 55 2 =Tk, BHERA
B % OREERANBHICB T 20 F LU ORI, REEOPEZFHMI L, =
NRFLIY DO MIBITDLIRNE " NAFT AT T ¢, EFERHD, R
TR, ~ AT A ROHEIREE 2B 52 L, F72, in vitro BRICEB W TR

BT L uA"F LY OB AERBEREZRFE Lc, £ LT, % 3 T,
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2 EORERID CYP3A4S HEK L O L 5 DDI A& Iz, HRIK
DDI &4 FEfi L, u A F LY OERNBREICKIET A N7 aF Y — L OHEIC
DWTCHHMIE L7z, & 512, in vitro Bk 21725 2 & T, v AT L U U ORNE)
REIZKIETHE h 7 o AR —% — (P-gp XU BCRP) DFZHENT OV TEHE L 72,
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F1E FERIZETSAONFL) COEYEIRE
1.1#E

TRH (pGlu-His-Pro-NHz) (ZAEEN THLITRH S, Z O 4~5 &
Tdh %, TRH (pyroGlu-His-ProNHz) O FZE/RHRREKIZ, e xFoLr7rm ) o7
2 R~DO53fR (His-ProNHz) . 71 U > 7 2 KoK sfiE (pyroGlu-His-Pro) K Y
EXAF VLT AEEOYIKTH S (O’Leary & O’Connor, 1995), 1 7 /L4
YT X )T FL—E (PAP) e EOREFEIT, T X /LRI His-ProNH, &
A5k % (Cummins & O'Connor, 1998), TRH & [Rlkk 7 REHEAE DS TRH JEfxK (¥
NFLY o, FF LY UEORRSF LY ) ORBHTES LTV 5 aTREMEN &
V. TRH FEIKIL PAP ICE VB S L&A BN TS (Kodama et al., 1997;
Matsunaga et al., 1996; Sugimoto et al., 1996), PAP (ZIX3 >DH% 7 X A4 7 (Fr U~
UJ—E, PAPI KT PAPII) 73, WFLHOMB CHERINTND, Fr XY F
—BIXEICMRICJHE L, PAPI KO PAPI (X EIC FEIREMICHT D, PAP O
T 300V T XA T, EAEAIZE W T TRH OfFERZ I L2 BFIE~D
mEEHE L TnDHEEZLND,

TRH EFIAD—2>THDHLZLF LY DT v b ROA XIZEIT D IRNEIEEN #H
HINTWDSD (Kodama et al., 1997), HEIREAKERFD T v b LA XITBIT 53
AFTRATEVT IFZNTH 3.9% KN 185% T 0 . RZ(LARD I I -5
FENEN 1.6 KO 21 FffI ThH o7z, 7 v FROA XOMEES 237 FEERITD
Tt 12%LL FEE»o7z, Ty MCMCIE LT LY A HEROKES L L&
30 43~3 WEf] TR O RRIRE T R m IR I EE L, TR, BN, BENR. AL o
WM OB T C LB s R E A R LT, E70. RRIEAL T d D R OVINMIZ 3
T OIS, TDOWHRIZEN>T-, T v FROA XIZBT 5 EF L ORS
R LTHEALTF LI OTVRIE (a7 I ROBT I /{k) KO AT
NPk FedrF i (MDOA) iR L, 7 v b A XORTRBHTEMER
RAETRD BN o7, WTHOBIIZEB W TH 48 FERILINIC B 5 i GE D
oy DMRSMCHEME S 41, TR S AU 72 U RE 0 e HEERR IR TR TP e T do o 72,
EERANCB T2 ALTF LY OEDERE S HE LTS (Kainuma et al.,
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1997a; Kainuma et al., 1997b) , # /L5 L U > 7kFi#) 0.5~40 mg #& % HERE OB 5 L
oL EOMIETZNTF LY REITRG%K) 3 R TRmREIZE L, HRFH
K 2 B C©H - 72 (Kainumaet al., 1997a), F£7-. Cmax 2 OV AUC 1T EIZ LB
LTHINL ., tma X OVHR RN IR GBI O TIRE—EfEZ R Lo, 20
BEBEOFHMICENTH AT LY VIMIEOERNEIERZ RS LB TN,
FAERE O 502 K- TEREMITFE O Hiv/e s> 7= (Kainuma et al., 1997b), F7=,
A% 24 K £ CORMBR TR EIL, ZIEREEIHAIL, AEHR G HIH
MU THREED 1~2% L ZF—ETholz, MEXLCIRPICRHHE L TT v
RIRATRD B IR T PRI 5B 1~2%THh > 7223, —J7 MDOA I 2\ Tl
BRI Ty, ZF L) o ORBICEG T 58RI, PAP LU 1 U LT
Y RRTFH—BTHDLEHESNTND (B A ME 5mg. EEMBA 2B
2—7 4 —5A,2013),

FEREIRIZ 1T 2 HEpEhREERBR T, B K O in vitro BRGS0 b =LA LS
YoENEhE (I, oA, RE RO K OS2 B AR O T RENE 2 B eI
T52ETHD (BEAERLZER DEMAKIFEDEERRT A FZ7 1] 1998),
ENEBICET 27 — XX, F¥TaxxT 4 7 ADT7T =2 L TELET L
ST XY BT D M K O ERE R A B ORI 5 Z & S ATRBIC 72
D, IHIZ, ENOLOMREENEBEBOMAELZER L CTHHMET 22212k, &
FOENENELZ THIL, AOMERONLEREOBRIZENR D, £z, fFHESh LT
REMED & 28 & DB 2T 2 ETHEERIGEH|E 0D, WU, 401,
R ORI DWW T, —RICPHDULMCIO & 9 22 RN e (RI) CRE
b L= i ez O TRE S 2D, Rl ERILEW ARG LTHAEI
TSR EZIET 2 Z LI LV RGAEMHROERNIEZE S IR T 52 &
MHBETH V. Rl AEGEALA WX MAE T REIR EEHERS . AHAR 0 A1 S OVR FE P oD
BN 2 i3 2 72O ICA N TH 5, £, BATREM ST & HPLC
Fx2 T RI EFCEWHROBEREZ 045 Z LI k0 . MEREMIGE O
GIEEZHERT L LAETH D,

AKETIL, 1) MCYERHM IR O ARF LY v 2T v b RO USROS

14



L. an"F LU o OEMREYBIRE T 0 7 7 A VEALNITLHZ 8, 2) 7o b
KOAXTHER SN AF LY rOELRREMEHET 228, 3) Zv M A
X KO bofiE, mEL OFHiEZf#EH LT in vitro (2B 5 3F LU ol
ERBATME, MEZ oI EERMONRE#I T 0 7 7 A NVT — 5 2 G LI ZE 2R
922 L. 4 ZAF LY OIMKEMEET 07 7 AL LHERL, A AF L
U ofkA SCD #EppinkL L CoOmREMZFHMEiT 2 Z L2 HIE LT, nAFL
U OIFFRIEYENRE T 0 7 7 A VW B E LTz,

1.2 M RUVAE

1.2.1 FRE

#Cla xF L U > (Figure 1-1), B AF L U kKFl), v 3F LY -dio, [HC)

ZLF LY ROE AT LY ok, T ERER At bRk s T,
2 AF LY ORBIERES - (FTYANLT T=)AFrea ) v (TAMP)
CRNTZ AR =K, BRXF LY T I IRCEZ U (aXF LY =T Uy
R), aXFLI LTI )_0 )y (uRFLY -4 hy) RaAFL v
el vy (@S- Rk (mAF LU r—KBEILIK) 135 v &1 Fh T KX
St TEMRINT, 3-@-F T AN)-L-7 7 =2 (TA) 13EL b5 TERS D
SEEANLT-, [MClA XU v, mE(bAl Soluene-350., i —ERAL iR 35 W I Al
Carbo-Sorb E. m#iRAs v~ 27T 74— (HPLC) v > FlL— a7
/L Ultima Flo-M O F L —3 3 21 7 7/ Hionic-Fluor, UltimaGold XR & *
PermafluorE+%. PerkinElmer Life and Analytical Sciences 7> 5 A L7z, f#H L7-4th
DFNTOREEEPIIAPTHTH O . il 2 A L7z,
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Figure 1-1 Structure of [**C]rovatirelin and the position of the 14C label (*)

1.2.2 B R O AERER

Sprague-Dawley 7 > b~ (7~8 Jin) (X, HAF ¥ — /L& « U A=A LW
AARZ LT RSN G, ©—=27 0K (8~10 » H) E~—v v A (4 Y—
VAR DX NURAEAEDN D AT Uiz, BESRED AT Pk 2 R S 7291,
Zy hez—7 /)L CRIEL, MIBEICR Y =F Lo FE2EALZ (BDC 7> k),
7w NI, IRE (20°C~25°C) K UMEAHEEE (45%~65%) AMR7ZI7ZEANITI
T 12 KOG Y 7V THIHE S, EEHFIZ 7 A E Lz, T v Mk
OEFEE (CE-2, BAZ V7)) 5z, 8EVKIZEHRERE Lz, (4 XT, &
FE (21°C~27°C) K UMHKRHEEE (35%~75%) MMEIZALIZENIZE N T 12 R o
YA 7 L CRE S, IBEIRNIE 11 B E Lz, o XX o EE e s
(DS-A. AV = Z RSt 252, #BPKIZA BEBERE Lz, fE ik
. FTERE (300 g/ X) DREFEEINA XIZH X b, FolofHIE T N TEREL
72,

MERBATHEZ T 2B TIX. 7y RS XOMmikE, 2 Z0ET v b
(8 Wi, HAZ LT) KRUOMEA X (15 » A, LI F <) oLz, & B
Mmigix, BARNORERA B (27~49 %) MO Lz, mEX 37 fEEHR
BRICIE, 7y NEOA X HEIL 7 — v Ssnfzffiz A A= 2L v — s
HBEEAL, F—v &z b biSElE Biopredic International #E2x HEEA L7=,
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fRAF SN2 T v b, A X MO MiF#ldZ . SEKISUI XenoTech. LLC 22 HiEA L,
invitro fXE 7' v 7 7 A VBRI Tz,

TRTOBWRBRIL, F v & I TR O TR I b 5% O FZEREN )
PR ERIC LV EESIL, AR Iz, b MEZMEH L7z in vitro X T ex vivo
DFEERIL, F oA FEE TER S ST E i s O M E RS LY
FEIN, KBS NI,

1235y FRUA XIZH TS M ENRE

& 1B G M OFRIRN & BRI 32 M E R RO R OVEBRRHEOK 2 ik L L, =
NF LU KRR ORMCle AT LU 2R L CREL L7, ok, S5
VEIZR U T, MCleRF LU R nF LY v =k aiRe LT,

MR TR ORET » b (RE : 197~274 g) 12, A \F LU X FHMCIar N
FL Y% 03, 1. 3 KO 10 mgkg OFEGETHN~HERROKE (EE5ERE
5ml/kg) XiE 1 mglkg O#h-& TREFIR~HEFIRN &G (G255 1 mL/kg)
L7z, Iigadel (0.25 mL) 1%, ~ %) AE U 72 R 88 2 AWV TEHE AR . &
5 0.033 (FkN4xG8RDA) . 025, 05, 1, 2, 4, 6, 8, 12, 24, 48 KT}
72 REfH CERER L 72,

Haf X XFEM AR OIS X (IRHE : 7.88~9.66 kg) (2, B/3F L U I MC]r N
FL V% 01 mglkg DG ETHEN~NHERROKRE (RGARE 2 mUkg) X
0.1 mg/kg D57 TLEBEM R FFIR~H BRI & 5 (545 % 0 0.2 mukg) L7,
MEEE (4 mL) (3, ~/RU UER U 7= g 2 O CRBEIE ER IR D . S
% 0.083 (FRN# G- BrDO ), 025, 05, 1, 2, 4, 6, 8, 12, 24, 48 K 72
P BB L 72,

PRI, MRz He 4°C TEOHEEL., mEEZFR L7z, 3~ TomiEk
EHE, HIE £ T-20°C IZTHRE LT,

12459 FRUA R ITHHMRURBEHTOT7 1L

PEMEERBR Tk, [MCle AT LY & EALE K OEE Y =2 — 1L (BDC) ALiE
L7-HEZ > M2 3 mglkg OG- &CTHER DG (BGAE 5 mLkg) L., L
BEDOA XIZIL 0.1 mglkg OG- & THEIROKE (E548/&E 2 mukg) L7z, &
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RfE T MTBW T, REODFEREHIH G514 0~24, 24~48, 48~72, 72~96, 96
~120, 120~144 } O 144~168 WFfjICERHL L 7=, BDC 7 v MZFW\ T, AHITEE
I35 0~2, 2~4, 4~6, 6~24 (X 24~48 FERICEREL L, JR K OFEREHT#
H4% 0~24 KO 24~A48 fEIIZERE LTz, BEALEO A X T, REHI R G-#% 0~8,
8~24, 24~48, 48~T72, 72~96, 96~120, 120~144 X T® 144~168 RE[H TEHELL |
AR 5% 0~24, 24~48, 48~T72, 72~96, 96~120, 120~144 KT 144~
168 FFfEIICEREX L7z, 3T oI, HIE £ T-20°C IF-30°C (Z THRE L7z,

Z v bR T m T 7 A VB TIE, BAEKD BDC 7 v MI[MClr AT L
V2% 3 mglkg OG- ETCHRBIROKE (55 2 mukg) L7z, BELET >
N DOREEREARD D% G% 1. 4 KO8 24 BERNCMIHE 2800 L, 0B X v i
R L7, BAET v b6, JREBHTIRG% 0~6, 6~24, 24~48, 48~T72
F O 72~96 BERJICERER L, FEFUEHT 0~24, 24~48, 48~72 X 72~96 HEFHIC
PRI L7z, BDC 7 > h b HIFEAE 2 8% 512 0~6, 6~24 K TN 24~48 K] IZERHX
L7z, T TOREHIMNE £ T-80°C I THRE LTz,

7 v b OMmBERRBYRERZTFMT 5720, BLAEOKET v MI[MClr T
LU % 10 mg/kg OFG-ETHERORE (H5%4& 10 muLkg) L7z, BEG#%
05, 1, 2, 4, 8, 24 KX 48 WFICHEEBRENRD HERIM L, 32 053 BEC X 0 i sE
IR L7, T ToOmBEREHL, JIE E T-20°C IZTHRE L,

A XTI, MR B E K O R Cf Do i R R OB Z
TR 7T a7 7 ANV ZHR LTz, T XTOREHE, HIEE T-20°C ITTHRE LT,

1.25 7 v b RUA XEBIZE T HMETEEDRIE

MAE R O XPREEHE, > F L —3 3 H 77/ Ultima Gold XR &E7RFaL .
HEREE Le, 7w MR, IBHFLEPERE Y 2 — MIUNSREBD » 7T
L S, FRB A TV A U 2 —System 307 i3 387 (PerkinElmer Life
and Analytical Sciences) % F\V7ZRBEEIC L W AR L 7=, BRBEIC X 0 E U7 MCO,
Ze T E TR LR E RN Carbo-Sorb E ICWRIN SR 72, v FL—r a7
7 /L Permafluor E+ EJRFI L., JIEREE Uiz, Mg, SR, JEH K OFERE O i
BRI, Wik > F L — a2 % —TRI-CARB 3100TR (PerkinElmer Life and

18



Analytical Sciences) Z HWTHIE L7,
1.2.6 MEEFANFLY VRERE

MAEE (50 ub) o m xF LU > % OASIS HLB uElution 7 L— k  (Waters)
ERAWTHIM L, SESEERZZEEKI T =K YL (70:30, viv) & L CHRIERE
E LTz, M a T LY VREL, RUT 4 TA A VE—RTZLY bR
L—A A Ab%E4T 9 LC-MSIMS JEIZ XV #lliE L7z, HPLC IZ X2 55HElE, 30°C I
fRIE L 7= Develosil C30-UG-5 7 7 & (E & 150 mm x N 2 mm, R85 um, B
FEFHRASH) 2 W T T 72, BEIFHE LT 65%DBEIE A (0.1%(V/v) FERE)
MY 3B5%DOBENE B (72 h=KU/) ZHW, 02 mLmin OFEHTT AV 7 F
TA M LIz, 2EGE=ZY 7 (MRM) 12XV, s RF LU DOE
B L (mfz 367-254) K ONEEHRE (m XF LU d) OF & &ML
(Mlz377—254) OEBAEFT=F— L., B AF LU UEEL L TCEBRLE, aF
LY OMERIZ. 7y boOMmETIE 0.1~100 ng/mL, £ X O IMmETIE 0.05~
100 ng/mL DO#IFH TIERL L7z, SUBIORIERTIC, BRME, B, FEE EEL
OREEE) MOLZEMZMER L, T OREREEOEFMEIC W THERE LTz,

1.2.7 EMERE/NT A — 2 DEH

B ARF LY DY ENRE/NT A — & X, WinNonlin /X—" 3 > 5.2 (Pharsight
Corporation) Z N7z /) v a s — kA v MEFTIC X 0 B U7z, g -
AR THfE (AUC) 1XBETIEIC K> TR L, HARFEEM (te) 13RI PTEEZ
KRB OWRE 2 DU L0 L aiRE) OXEEN 5 LR 2 MEEIFROMEE 26
BH U7, F7o, MERKIFME CHMT L7z AUC (AUCin) ZHEH L7z, ki
HFIUREE (Cmax) & B MLAE IR EER R (tma) (BRI L L7z, Ao AT A
FEUT 11, BRAKRLRD AUCinZ RN G-RF D AUCin Thr L TR L7z,
F o, BHEEICKRT 2 RE(KD AUCKHEIZ, RELED AUCin & U HE D
AUC CTERRLTHEI L7z, 257 V7 7 X (CLin) 3T EGELZ IR GO
AUCins THRL TR L, EFIREBIZB T 200 (V) 1 CLluol T IEIRKRER &
TOFHHEIERE (MRTinr) 2% U CHEH LT,
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1.2.8 M3EH /Y fEAER VMBS ITE

Ty b, AX KO Mg (FUgEEFNITA~SY o F R O LAERfEH) 2805
2NF LU D in vitro IES X7 FEGRIEL, RIMEEIEIZ LV RD7= (Wolfer
& Rippon, 1987), 37°C TIEA 54507 LA &% 2_X— bk Lzt, MiEE[MC]m
NF LU > (10, 100 K TN1000 ng/mL) & & 12 37°C T53ffA v Fax—hL
T2 WIT, ZOmiEE R AiE%EE Centrifree YM-30 (Merck Millipore) (Z#sAn L,
37°C T 15 43ffl. 1620 xg Tim:L3 5 Z LIZ K VR A L7, BRAN AildaG o fE
K OAED MR, Wik F L — a B % —TRI-CARB 3100TR
(PerkinElmer Life and Analytical Sciences) THlE L7=, m/XF LU DML /X
JiEGRIE, RIck vV EH L,

MmAE % o7 AR (%) =100 — [D]r / [D]+ x 100

Z 2T, [DIriZPRAMEIEIE THEE, [DITIXMAETIRETH S,

MCle R"F LY v OmMEKBITEEZ, T M, A XKOb Mg (HrdkE AL~
RYUF MYy LEMEH) 2N TR, MEEZMClrAF LU > (10, 50 &
V250 ng/mL) & & Hi237°C TI5 A > Fa— kL, ZOMEO—iZEH
L7ze 380 oMmiRZ = 0m L T2 &%, ik Fr—rvarhvs s
—TRI-CARB 3100TR (PerkinElmer Life and Analytical Sciences) 7% F\ > TIfLik }x Y
TR RE 2 JIE L, SMERE O —#Z2~~ s 27 U v hBME (T K
Azth) ZHEL, ~~ b7 Uy PO KH-1200S (AfrHBEFRASIE) 2
ML T 15000 xg T 3 ypfiE Lol Liz, £0%, ~~ 7 U v MlENRZ W T,
~v b7 Uy ME (H) Z8IE L, iR/l (Re) K OUMERBEATHRIL,
wAUZ IV R L=,

Rb =Cyp / Cp

MERFEITH (%) =[1-Cp/Cp x (100 — H¢ / Hi) ] x 100

ZZ T, ColdiEHFIRETH Y | ColImMEFIRE TH 5,

1.29 v MIH T HiEH KR OB

ERMEHA— T VAT T 70— (QWBA) 2LV, FEEROHET v MC

[MCle "F LU % 3mgkg O 58T 1 H 1[0 21 HEERORS LZEEZD
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FTRE Dliis & OHHAR A0 2 7l L7z, #4 (—IL/ —Kid) 1%, 1, 7 KOV 14 A
H O 54% 24 B, WWONT 21 H H O#54% 0.5, 4, 24, 72, 168 K U* 336 HFfH]IZ
TR FBEMAS RIS ST, TO%, BIORHIT 4% (W) LR F T
AFnELa—2F M) ULKEREEM L, WRIZRTATA R/ T7TE M TH
LT my 7 2 L, 2 2 CBEANRE (5 BE) oPCleFLrl oz
W LG 2, K7 oy ZICAB LT, Wi L-7a y 71359 E T
Wi E (—20°C) CHRE L7, 271 F—2L CM3600XP (Leica Microsystems AG
Ltd.) Z#HWWT, &7 7y 7 0 bl e Cag OmFE ) (EX 40 um)
Z 9~15 MEREL L7, BURBIA ISR S, A A=Y 77 L — | BAS-
MS2025 (& L7 A v Lk tt) 1T 5 ARG Lo, &5 LoBONRICHRT 5
B{IL, A A A A =TT T F T4 P —BAS-180011 (& L7 A L AEt)
ERWTHEIRY , FEEORFOT AN ) 7T 0 ER L, £ 90413
) 7T N RLG f@##rY 7 b =7 Multi Gauge /3X— 3 > 3.2 (B L7 A /LR
=ft) ZHCTRENT U, ik, N & OSKERE T O B aB IR BE 2 e LTz, #eaHiE
Yy 7 bo=7 SPSS /A= 5 115) (AART A - B— « = aAath) 2 Hn
T, FREAR A BEANR B 0O Mg ek D B e & 58 E IR FE O R ElR ATl K 0 F5Y
U7z, MK, Meess B OV PO REIR S 12, [UClm T L ) VIR (ng eqlg) &
LCHRMH L,
1210 ANF LYV RUVEILF LY DOR~NDFEITHE

M oEZ v MZ[MCle SF L U > (1 mg/kg). [MC]Z/vF 1V > (1 mglkg)
K OMCIA X U v (50 pCilkg) ZHIRNEE G- Lz, #5#%5 (1 XU b ROH)
X% 60 TR NWT, A Y TZNT VEEE T CEBRKENRD O E Y Z > M
THIE S RO T ER 2 LSRR L7, Mo —iZ, SRICT 1 55fH
15000 xg Ti.LorHE L, MmAERREN 2 FRE U7e, BRER U 72 2 A= B K T L.
Wiz g (ERELROERE) . /MK, FEE, SR T, WS, SREm, HNL
UMM IS0, B DS REZBE LTz, T X TORE & #AHE rT¥a LAl Soluene-
350 TRV L, BEHE 30%imER kK TG Lz, &Iz, BBtz FLr—v
3 71 7 7 /v Hionic-Fluor LiRFIL., Wik o F L—a hw o Z —THdthe
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HE LTz, &Mk oFE iR EfE (permeability-surface area: PS) OfElE, %z
LR L,

PS (mL/min/g) = (Cbrain, 60 min — Cblood, 60 min X 5 AEIE O ML 1% 7% 17 2€) | AUC0-60 min

Z 2T, Corain, 60 min |39 5-1% 60 43 D MRHHAR T EE . Colood, 60 min 1 L% 5-% 60 53 D Ifil.
HEHIREE . WEONT AUCo60 minl 345 5% 60 43 £ T I A B —IRfE AR R imfg Cd
%o B MBI O MR FRIZ, [MClA XU U EFIRNE S L& 2 05#% 5 &
(23T 2 I S O U REIR EE 2> HHERE L 7= (Ohno et al., 1978),

BANF LY U ROEAVTF LY D PSIED R L, Prism 4.0 (GraphPad Software,
Inc.) ZMHv, FIAF 2—7 > FO t EITY =/VF O t BEIT K0 HEEHENT
L. p<0.05® & EHrHFHIAEZENH D &HIWr L7,

1.211 5y FEKREMICHE T IRENS

T—7)VIEE T T, FBEO T v M AR TEEIE I, K& OVIN6 %
PRER U7z, Mm%, M4 4°C T 10 43, 1880 xg TidDLvyf LA L7z, K
KONz, BT AT 70 RETTAP—2 T VEREEAEAEEK (PBS)
FCHEL L, KM OV £ 2 = 50— RME, 10% (W) RES =3 — k&L
T L7, MR OINAEY = r—F (2mL) (210 pmol/L [MC]r F LU X
FMCIZVF LY U aiRin L, 37°C TGS Wiz, RUSBRAARETIE ONT OGP AR
0.25. 0.5, 1, 2 KO3 W Z Rt —FK (100 pb) ZEEL, 3BFEDOT & h
=hUVERNTLZ IR S zFEIEsE, 0%, Bz 10 4
15000 xg T/ oHEL., EiEAZRFE T AL F CARELE Sz, RiEZ 08B
BhFE CYAfR L7=th. BRERH#fT & HPLC (Radiomatic 525TR, PerkinElmer Life
and Analytical Sciences; Agilent HPLC 1100 > U — X, Agilent Technologies) % H\ T
ST L7=. HPLC (2 X 245 Hfi%. Luna Phenyl-Hexyl 7 7 & (£ & 150 x NEE
3.0mm, HKiFH A X5 um, Phenomenex) % AV . BEFHIL 20 mmol/L FilE 7 £
STLROAZ ) =V EHNTTo T, MCleAnF L) EMCI2 v F LY v
DIAFRIT, FRRICBIT 5 ' — 7 I 2 ROSPAGRTNC B 1) 5 v — 7 g T4
HTEIZEVEM L,
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1.2.12 FrEREICE TS invitro REM T O 271U
WAERFZE DT v M, A X KO MM A ITM#iaEs & 55 (SEKISUI
XenoTech, LLC.) ZW##& L7-, &AFMIAE (1 x 10%4/ig/mL) &[M¥Clr T LU >~
(100 umol/L) % 37°C ® 5% CO2A > F 2 X—& —MCO-175 (/N F YV =v 7~ A
7)) HT0 (MorFaX—h72L) KO 24 KA > FaX— L7z, 8 HRED
AL —NERML RIS EEESE, 3B 2 S=IEICTC 10 43f#. 1800 xg Tizl»
SEELTZ, RIE &SR AKE T CARRHE Lo, Rik4 3 UL 5% (viv) 7Tk
F= N U LCHERE L, ST MR & LC-MS/IMS (1.2.14 THZMR) THHr L7z,
1213 AFEMICEITHARBEMTO T 7ML
Mg, R, R OEFED 22— MR O—EIZ, 3 T4 BKEDAZ ) —)b
/7 F=RUJV (L1, viv) 0%, 10 43H 1880 xg TiE.LdrHE L T LiE & E L
Too PIEZEHFRT AL T ITWE T TABEE L, 55725 #E % 10 mmol/L
X7 o ET=U L,/ T r=krU/ (982, VW) XiX5% (viv) 7 b=k UL TH
fig Uiz, ZOFEHE, BUNREM MR & LC-MS/MS (1.2.14 } T} 1.2.15 THZ ) X
ITHPLC-~ A7y v Fl—rar (L2I6HER) 2LV oL,
1.2.14 LC-MS/MS Z R = invitro R UM XEKXREBORBMTO T 7ML
HPLC (Z & % &'— 7 4y, Hitachi L-7000 >V —X (Bk&tk HANA T 7)
ZRWTITo 7=, M H 7 0% L-column 2 ODS (£ & 150 x PN£% 3.0 mm, Ki+H
A X5 um, ALFWERHET/CHRE) 26 L. BEiE L LT EME A (10 mmol/L
HEfe 7 o E=v A pH 75) KOBEHE B (7 r=FU 1) MW, f#lE
05mbL/min &L, MBI/ T7 o b (%B) IZRDO L HITEE L : 3%B (0 min)
— 3%B (5 min) — 20%B (40 min) — 70%B (40.1 min) — 70%B (45 min) — 3%B
(45.1 min) — 3%B (60 min), HPLC 2>5 ORIk % . & BTt K OV Bef Hgs
Radiomatic 525TR (PerkinElmer Life and Analytical Sciences) [ C 2 : 3 D LR THyl
LM &1T> 72, EE/SHTT API2000 (AB SCIEX) % HWTC, iK% EXTA
AFrDx L7 huaAT7b—AF M, VAT BRATUE=HD &
7. ZEMIGE=ZV I XETa X I M AU AF v B — R TONRIRWE
PR L7, RETPORBMIE. e AAF LY OREELES 2 AW CRE LT,
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1.215LC-MSIMS ZRWM=Z v FEKREHORBEYM T O T 7ML

HPLC (2 X % v — 7 43#Ei%, Alliance system (Waters) % fHWCiT-o7=, oM h
Z L% XTerra RP18 7 7 A (£ & 150 x N 4.6 mm, K71 X5 um, Waters)
ZEFA L, BEMMHEE LCEBEIME A (10 mmol/L XB7 > E=v A/ T = U L
(98:2, VIV)) KROBENFEB (7 h=hKVU /) ZHW=, HitEiE 1.0 mL/min & L.
WL 7ok (%B) 1 ZRD XK 9 IZEE L7z : 0%B (0 min) — 0%B (40 min) —
30%B (70 min) — 30%B — (90 min), HPLC 75 DIAEHIR %, B &oNTEH M Okt
Hefs %+ Radiomatic 525TR  (PerkinElmer Life and Analytical Sciences) ] T1:3 ®
RO LT & 1T o 72, E&E5HTIL TSQ API2 /X7 4 —~ > A3y 7 (Thermo
Scientific) ZHWT, IEHKREZGA A T 7 hr AT L—A A bk, 7L A
¥y, ZEMST=X ) 7T T 0L 7 bAF v A% v T— R THW AL
WME AR LT, REPORBDIZ. o "TF LU OREIWEELEZ W TRE
L7z,

1216 HPLC-RA4 2 O U F L—Y a v ERWMEROSEBIERMAEHMDIRRE
HPLC (2 &% v — 7 43#fEi%, Hitachi L-7000 > U —X (BRXSHANLAA T )
ERWTITo 7=, O » 7 AT Luna C18 (2) 7 & (K& 250 x PNFE 4.6 mm, Ki
%A X5 pm, Phenomenex) ZfHMH L. BEitHE L CREEIME A (10 mmol/L Fii%
TrE=UL pH 90) KOBEIME B (Yt r=rI ) ZHWZ, HEIL
1.0mU/min L, M7 IV b (%B) 1FRD L HIZFHEE LT : 3%B (0 min)
—3%B (5 min) —»18%B (35 min) —70%B (45 min) — 70%B (50 min) —3%B (50.1 min)
—3%B (60 min), 77 7 v a v a7 % —FC204 (Gilson Inc.) ZHAv>T, HPLC »»
5O Z 0.2 mLiwell T 96 7 =/L~A 7171 —k Deep-Well LumaPlate
(PerkinElmer Life and Analytical Sciences) (Z57Ht L7z, =IRSEMHET, 96 vV =/~ A
7n7b—hnpb HPLC W2 8wl S ¥k, v~/ 7n7 L — by FL—
vary o IRy AN DT H —TopCount NXT (PerkinElmer Life and Analytical
Sciences) A L CTHUENREZHIE LTz, BB ORBWIT, = AF LU o ORGH

WikEESL = W CRIE L7z,
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1.3 %R
1315y FRUA XITHIT2EYENRE
M DORET » N R OBEA X [MCIER M O FERE Gk 2 N TF L Y & Hia# 5 LTz

& X OIMAETRERER % Figure 1-2 12, EYENE/NT XA — X % Table 1-1 & O* Table
1-21CR L7z, RUHEG5E (> b:3mglkg, A X: 1 mg/kg) % H[EFOEE L
& E | [MCIERRIA L O FEREFRIA D Crax & tmax [ TIFIEFETH o 7203, [MCHERRIE
D tip & AUCintl ZFEEERIKICLEAN KR E Do T2, T v M RO X OB RRICxTT 53
TR AUC LhiX, ZRE 16.2% 4K N 13.1% Th o7, #BEOKET » MIHLE
b Lz & & 0.3~10 mglkg O MR TIiL, REMETAF LU D Cmax
LY AUCinfl I &AL T LTz, 7y RS XSS FT XA FEY
TAlE, ENEN 13NN 41.3% Th o7z, HFEREDO AT LY 2 nih
L7ct, RO T v b &4 X TREFTOMEL TN L2/ S, MR LG
BTV FD Coax XY AUCinslL, ZHEH 34.0% K% T 54.7% T - 7=, F7=, I
BOAXIZEIT D Coax XY AUCinelZ, #ERFFIZEHA, 214 36.2% M 1Y 49.3%
ThoT,

Table 1-1  Pharmacokinetic parameters of radioactivity and rovatirelin after single oral and
intravenous doses of [**C]rovatirelin and rovatirelin to fasted male rats
Radioactivity Lo _
(n=23) Rovatirelin (n = 4)
Pharmacokinetic parameters p.o. p.o. iv.
3 mg/kg 0.3 mg/kg 1 mg/kg 3 mg/kg 10 mg/kg 1 mg/kg
Conax 12582+ 348.10 +
(nG eq/mL or ng/mL) 140.9 + 26.7 11194356  26.57+8.96 1 06 93126 NA
t(g;* 05+0.0 0.6+0.3 06+0.3 0.5+0.0 0401 NA
tuz 145+0.7 7.7+3.2° 33+14 a5 3.6+10 10.6+6.5
(h) o e i (3.4,55) cE cEY
AUC g 1054.1 +
(ng 60 +h/mL or ngsh/mL) 1623 + 87 31.5+99 70957 266.1 + 30.0 038 981.7 +119.8
AUCi . . 291.3 1059.0 +
(ng 60 h/mL or ng=h/mL) 1799 +132 36.0 £ 13.6 725£9.0° 3337 5180) 201 990.7 +125.1
Clot
(mIhikg) NA NA NA. NA NA 1022 +133
VSS
(mLlkg) NA NA NA NA NA 1174 + 468
F
) NC NC 7.3 NC NC NC

Each parameter represents the mean + SD (standard deviation).

NA: not applicable; NC: not calculated; p.o.: per os (oral administration); i.v.: intravenous.

@ Mean + SD of three animals.

b Mean value of two animals and the individual values are given in parentheses.



Table 1-2  Pharmacokinetic parameters of radioactivity and rovatirelin after single oral and
intravenous doses of [**C]rovatirelin and rovatirelin to fasted male dogs

Radioactivity (n = 3) Rovatirelin (n = 3)
Pharmacokinetic parameters p.o. p.o. iv.
0.1 mg/kg 0.1 mg/kg 0.1 mg/kg
Cmax (ng €q. /mL or ng/mL) 40.3+216 31.2+15.8 NA
Tmax () 1.0+0.0 1.0+0.0 NA
tiz (h) 53.1+£9.9 269+1.74 2.21+0.42
AUC st (ng eg.sh/mL or ngeh/mL) 465 + 185 86.6 +34.7 211+21
AUCinf (ng eqg.sh/mL or ngeh/mL) 680 + 213 88.9+324 212+21
CLutot (ML/h/Kg) NA NA 476 + 48
Vs (mL/Kg) NA NA 674 + 154
F (%) NC 41.3 NC

Each parameter represents the mean + standard deviation of three animals.
NA: not applicable; NC: not calculated; p.o.: per os (oral administration); i.v.: intravenous.

200 70 ——

180 —O— Radioactivity —0— Hadlogct!\.rlty
—&— Rovatirelin 60 —e— Rovatirelin

160

140

120
100
80
60
40
20

Plasma concentration (ng eq. or ng/mL)
Plasma concentration (ng eq. or ng/mL)

0 6 12 18 24 30 36 42 48 54 60 66 72
Time (h) Time (h)

Figure 1-2 Plasma concentration of radioactivity and rovatirelin after a single oral dose of
[**C]rovatirelin or rovatirelin to male rats (3 mg/kg, A) and male dogs (0.1 mg/kg, B)

Each point and vertical bar represents the mean and standard deviation of three or four animals, respectively.

1.328YRVE bOMEESR N\ HBEEE, MR/MEHRELRVMIKEITE
[MCle ANF LU otz o7 fEEH mig/mEhiRERL (Ry) MOMEKE
475 % Table 1-3 1R Lz, MAEH v 87 fEARIZT_RCommRE K< . [“Clu
ANF VY PREEDY 10~1000 ng/mL DR EEFFHIZ 35 THREERAFIEITRE O B v dy
o7z, ReMOMLERBATE S, BMHER CTH L 2VREWERD b T, [MClr AT

LU ORFEN 10~250 ng/mL O TITRERFIEITRD Lo Tz,
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Table 1-3  Plasma protein binding, Ry, value, and blood cell association of rovatirelin in rats,
dogs, and humans in vitro

Conc Rat Dog Human

(ng/mL) PPB R BCA PPB R BCA PPB R BCA
(%) ° (%) (%) ° (%) (%) ° (%)

100b 47+ 0917+ 363+ 103+ 0906+ 430z 109+ 0828+ 317%
15 0.051 34 1.1 0.051 3.8 5.9 0.041 1.9

50100 47+ 0899+ 351+ 6.0 + 0.868+ 409+ 124+ 0823+ 314+
15 0.016 1.8 3.9 0.011 0.9 3.1 0.023 1.8

2508/1000" 54+ 0910+ 359z 7.2+ 0875+ 413+ 142+ 0815+ 307
2.3 0.012 0.3 2.2 0.007 1.0 0.4 0.022 15

Each value represents the mean + standard deviation of three replicates.
2 Blood to plasma ratio (Rb) and blood cell association (BCA) were estimated at 10, 50, and 250 ng/mL.
b Plasma protein binding (PPB) was estimated at 10, 100, and 1000 ng/mL.

1335y MIREHRE LI-& ZDRHBXRVHEBES ]

FEHEDOHET » MZ[MClr XF LY % 3 mglkg DFEEGETKEROKEEL (1
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Figure 1-3), 7. 14 TN 21 H BHIZHIT D H5-4% 24 R Ok H A REIR EE1E, 1
HHO&G% 24 B O MK P EETREIRE LV bm < Ml s sEi B a4
BAZ R0 28 L7z, 21 A A O&RGHE, MiET S ERE IT#& 5% 05 KFfH
BV TIRRIREIZE L, &54% 336 Fefil & THRAPNTHED Lz, 10 7 KOV 14 |
HO# 5% 24 FfE], WS 21 B HO#EL#% 05, 4 KU 24 KEICHIT DHLE
(B. /MMe. BEIBLKORE) . B RS OB RERZ X, Mol & OO
FSHRBIREEICHE LEo 7o, Bl (BEE R OBE) . BiE. e, Mals, TPk O
L O A RETR FE & LR v o 72, 21 B H Ofcfd% 5% T X T Olidds M OFA
e D REIR FEIXRFR O & & b IcH b4 336 Wi £ Tl L7, Bles &K OE
WP ORI I E R G X0 ER L2, TR ToOlas &k OWLEkIC 3 T
SR ERITRO b h Tz,

27



Table 1-4  Radioactivity concentration in tissues after repeated oral doses of [**C]rovatirelin
(3 mg/kg) to non-fasted male rats
Radioactivity concentration (ng eq./g)
Tissue Day 1 Day 7 Day 14 Day 21

24 h 24 h 24 h 05h 4h 24h  72h  168h 336h

Blood 15.8 39.1 57.2 123 85.9 66.6 478 393 377
(1.00) (1.00) (1.00) (1.00)  (1.00)  (1.00) (1.00) (1.00)  (1.00)

Cerebrum 7.39 20.3 26.9 329 41.9 283 252 214 169
(0.47) (0.52) (0.47) (0.27)  (0.49) (0.42) (0.53) (0.54) (0.45)

Cerebellum 10.7 21.1 28.8 39.3 45.1 362 277 220 171
(0.68) (0.54) (0.50) (0.32)  (0.53) (0.54) (0.58) (0.56) (0.45)

Pituitary ND 61.9 711 126 146 910 772 464 393
(NA) (1.58) (1.24) (1.02)  (1.70)  (1.37) (1.62) (1.18) (1.04)

Medulla oblongata 7.78 19.2 255 346 35.0 331 218 241 193
(0.49) (0.49) (0.45) (0.28)  (0.41) (0.50) (0.46) (0.61) (0.51)

Eyeball 36.4 45.0 42.3 343 51.4 324 197 199 259
(2.30) (1.15) (0.74) (0.28)  (0.60)  (0.49) (0.41) (0.51) (0.69)

Thyroid 16.8 63.1 105 140 135 899 998 632 481
(1.06) (1.61) (1.84) (1.14)  (157) (1.35) (2.09) (1.61) (1.28)

Thymus 26.4 915 107 154 152 993 821 424 206
(1.67) (2.34) (1.87) (1.25)  (L.77)  (1.49) (1.72) (1.08) (0.55)

Liver 315 816 106 285 173 103 740 435 294
(1.99) (2.09) (1.85) (2.32)  (201) (1.55) (1.55) (1.11) (0.78)

Kidney (cortex) 27.3 94.9 88.1 228 176 112 768 512 346
(1.73) (2.43) (1.54) (1.85)  (2.05) (1.68) (1.61) (1.30) (0.92)

Kidney (medulla) 27.3 94.8 125 261 230 115 106 544 332
(1.73) (2.42) (2.19) (212)  (268) (1.73) (2.22) (1.38) (0.88)

Spleen 22.9 69.7 90.6 190 141 974 752 560 304
(1.45) (1.78) (1.58) (1.54)  (1.64) (1.46) (1.57) (1.42) (0.81)

Pancreas 37.0 89.8 144 235 194 126 835 545 362
(2.34) (2.30) (2.52) (1.91)  (2.26) (1.89) (1.75) (1.39) (0.96)

Bone marrow 453 101 88.0 136 153 89.4 473 272 123
(2.87) (2.58) (1.54) (1.11)  (1.78)  (1.34) (0.99) (0.69) (0.33)

Bladder 28.0 57.6 52.0 775 125 153 669 528 340
(1.77) (1.47) (0.91) (6.30)  (1.46)  (2.30) (1.40) (1.34) (0.90)

Urine in bladder 110 117 119 4530 619 135 245 244  7.89
(6.96) (2.99) (2.08) (36.83) (7.21) (2.03) (5.13) (0.62) (0.21)

Stomach 405 197 255 3310 177 213 129 781 673
(2.56) (5.04) (4.46) (26.91)  (2.06) (3.20) (2.70) (1.99) (1.79)

Small intestine 38.8 200 136 6220 368 206 637 398  9.73
(2.46) (5.12) (2.38) (5057) (4.28)  (0.31) (1.33) (1.01) (0.26)

Cecum 516 719 1420 837 1870 283 703 308  19.2
(32.66) (18.39) (24.83) (6.80)  (21.77) (4.25) (1.47) (0.78)  (0.51)

Large intestine 255 607 615 222 839 165 490 427 443
(16.14) (15.52) (10.75) (1.80)  (9.77)  (2.48) (1.03) (1.09) (1.18)

ND: not determined; NA: Not applicable.
Tissue/blood concentration ratios are given in parentheses.
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Figure 1-3 Representative whole body radioluminograms at 0.5 h after 21 days repeated oral
administrations of [**CJrovatirelin (3 mg/kg) to non-fasted male rats

A, B, C, D, and E: Calibration blood sample (18.1, 30.7, 301, 1200, and 12000 ng eq./g, respectively).

1.3.4 5 v FfBA~OONF LY D RUVZILF LY >OBTH
HEZ > MZ[MCla T LU v EMC)Z VT L U v % 1 mglkg O $ 5 5CHLEI
RN G- L, ditE&imiE (PS) fEA# L7 (Table 1-5), [MClu T LUKk

VMMCI# LT LU vid, FREZER < IMERICIZIEY

AT LT, FRT DR

TEIIC BT, [MCle T LY > PS fEIZ[MC]Z v F LU D PS L U L BEE

\ZE o 7- (3.5~9.01%),

Table 1-5 PS values of [*C]rovatirelin and [*C]taltirelin in brain regions after a single
intravenous injection (1 mg/kg) to male rats

PS values (uL/min/g)

Ratio

Brain region Rovatirelin Taltirelin (Rovatirelin/Taltirelin)
Cortex (R) 1.21 401772 0.35 +0.09 35
Cortex (L) 1.24 £0.20""2 0.35+0.10 35
Cerebellum 1.17 £0.22""b 0.31+0.06 3.7
Pituitary 6.96 +1.317"2 0.77 £ 0.66 9.0
Hypothalamus 1.29 +0.28™Pp 0.28 +0.05 4.6
Hippocampus 1.27 £0.22""2 0.32+0.07 3.9
Striatum 1.13+0.16™"2 0.22 £0.04 52
Diencephalon 1.12 £ 0.20™"2 0.28 +0.06 4.0
Brain stem 1.04 +£0.14™b 0.23+0.03 45

Permeability-surface area (PS) values of the brain regions were calculated using the following equation: PS = (Cuorain, 60 min —
Chlood, 60 min X the percentage of residual blood in brain)/AUCo-60 min, Where Corain, 60 min @nd Chiood, 60 min are concentrations in
brain and blood at 60 min after administration, respectively, AUCo-60 min iS the area under curve up to 60 min after

administration.

Each value represents the mean + the standard deviation of four animals; **p < 0.01, ***p < 0.001 significantly different

from taltirelin value.
@ Student’s t-test.
b \Welch’s t-test.
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NF LY L3 FE TLETH 7= (Figure 1-4 A), —J57. [HClZLVF LU i3,
T FRIMEOVMRAREY =2 — FHTOA U FaX—T 3 2B THRNIC
SREHL, 05 FEI% CTIRIZ L A YRBIE LR o7z, MiEHCi, [MClAF LY
VL3R E CLE TH -7 (Figure 1-4 B)
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Figure 1-4 Stability of rovatirelin (A) and taltirelin (B) in rat plasma, cerebrum, and cerebellum
homogenates

Each point represents the average of two replicates. The two values did not differ by more than 12%.
136 7y b, 41 XRVE FFFHAIZE TS in vitro (X

MCle NF LU U EZHFERFERD T v b, A XKV Mg e & 12 37°C T
24 WA ¥ a_X—FL7c& &, TAMP, eAF LY -7y K (Racid), v
F LU= b (R-ketone) KOu F LY o—KEE(LIA (R-OH) 2R E L
TR Sz (Figure 1-5), & 5HI2, RAORHY (RFEFHEER 36 4.
DOBFEFRA ORI 23, A4 XFFMIIZB W TED biviz, K ER R X
HPLC TiX., b MFlRBW\WTE AT LY v —KBIEEER Ne T LY =4 h v
IR S 7oz (Table 1-6), LWL, ZH HREMIEL LC-MS/IMS 4347
LS, BoNET7 T 7 AT = a U = REIEE SO 7 Z
TAT—=varnNF—re—HLl, 7y AXKXOt MARAFETT 24

m/z 401, 2
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Figure 1-5 Representative radio-chromatograms obtained from incubation of [**C]rovatirelin with
cryopreserved rat, dog, and human hepatocytes for 24 h

R-acid: rovatirelin aminopentanoic acid; R-OH: rovatirelin pyrrolidine (4S)-hydroxy; R-ketone: rovatirelin
aminopentanone.

Table 1-6  Metabolite profiles of [**C]rovatirelin incubated with cryopreserved rat, dog, and
human hepatocytes for 24 h

) RT ) Composition® (% of peak area)
Metabolite . Mass difference®
(min) Rat Dog Human
Rovatirelin-acid® 17 32 4.8 2.8 0.7
Rovatirelin-OH® 23 16 0.9 0.7 ND
Rovatirelin-ketone® 26 16 5.0 0.9 ND
TAMP® 28 -127 2.3 11 1.8
Rovatirelin® 37 0 76.3 86.1 90.8
Others — — 10.8 8.4 6.8

Each sample was pooled from two incubations. ND: not detected; rovatirelin-acid: rovatirelin aminopentanoic acid;
rovatirelin-OH:  rovatirelin  pyrrolidine  (4S)-hydroxy; rovatirelin-ketone: rovatirelin  aminopentanone; TAMP:
(thiazolylalanyl)methylpyrrolidine.

@ Mass difference was calculated by subtracting the mass of metabolite from the mass of rovatirelin.

b Composition was calculated as a percentage of the peak area to the total radio-chromatogram area.

¢ Chemical structures are shown in Figure 1-10.
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Figure 1-6 Typical radio-HPLC chromatograms of extracts from plasma obtained 1, 4 and 24 h
after a single oral dose of [**C]rovatirelin (3 mg/kg) to male rats

UHPMSs: unknown highly polar metabolites; R-acid: rovatirelin aminopentanoic acid; R-ketone: rovatirelin

aminopentanone; TAMP: (thiazolylalanyl)methylpyrrolidine.
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Figure 1-7 Typical Radio-HPLC chromatograms of extracts from plasma obtained after a single
oral dose of [**C]Jrovatirelin (10 mg/kg) to male rats

RPM: rat plasma metabolite (unknown); TA: 3-(4-Thiazoyl)-L-alanine; R-acid: rovatirelin aminopentanoic
acid; R-OH: rovatirelin pyrrolidine (4S)-hydroxy; R-ketone: rovatirelin aminopentanone; TAMP:
(thiazolylalanyl)methylpyrrolidine.
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Table 1-7 Plasma exposure of rovatirelin and its metabolites after oral administration of
[**C]rovatirelin (10 mg/kg) to male rats

Metabolite AUCo-48n (ng eqg. h/mL) % of total AUC
RPM1 326.3 12
RPM2 450.9 17
TA? 1067.7 40
Rovatirelin-acid® 2.2 0.083
Rovatirelin-OH? 0.5 0.019
Rovatirelin-ketone? 3.7 0.14
TAMP?2 13.0 0.49
RPM3 9.3 0.35
Rovatirelin? 663.0 25
Total radioactivity 2645.4 NA

AUCo-4sh was calculated from plasma concentrations which were estimated by multiplying total radioactivity in plasma by a
percentage of the metabolite peak area to the total radio-chromatogram area.

RPM: rat plasma metabolite (unknown); TA: 3-(4-thiazoyl)-L-alanine; rovatirelin-acid: rovatirelin aminopentanoic acid;
rovatirelin-OH:  rovatirelin  pyrrolidine  (4S)-hydroxy; rovatirelin-ketone: rovatirelin  aminopentanone; TAMP:
(thiazolylalanyl)methylpyrrolidine; NA: not applicable.

aChemical structures are shown in Figure 1-10.
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Figure 1-8 Typical radio-HPLC chromatograms of extracts from urine (0—6 h), feces (0-24 h),
and bile (0-6 h) obtained after a single oral dose of [**C]rovatirelin (3 mg/kg) to intact
and BDC male rats

UHPMs: unknown highly polar metabolites; R-acid: rovatirelin aminopentanoic acid; R-OH: rovatirelin
pyrrolidine (4S)-hydroxy; R-ketone: rovatirelin aminopentanone; TAMP: (thiazolylalanyl)methylpyrrolidine.
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Figure 1-9 Typical radio-HPLC chromatograms of extracts from urine (0—8 h) and feces (0—24 h)
obtained after a single oral dose of [**C]rovatirelin (0.1 mg/kg) to male dogs

R-acid: rovatirelin aminopentanoic acid; R-OH: rovatirelin pyrrolidine (4S)-hydroxy; TAMP:
(thiazolylalanyl)methylpyrrolidine.
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Figure 1-10 Summary of rovatirelin metabolic pathways in animals and human hepatocytes
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11.0%. 16.3% % X 69.6% Td -7,
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63.1% CTd > 7=,

Table 1-8  Cumulative excretion of radioactivity after a single oral dose of [**C]rovatirelin to rats

(3 mg/kg) and dogs (0.1 mg/kg)

Cumulative excretion (% of dose)

Intact male rats (n = 3)

BDC male rats (n = 3)

Intact male dogs (n = 3)

Collection interval (h) 168 48 168
Urine 8.0+0.7 16.3+5.1 237+73
Feces 879+23 69.6 +15.1 63.1+11.6
Bile NA 11.0+4.2 NA
Cage Wash 0.3%£0.1 NA 18+10
Gastrointestinal tracts ND 16x14 NA
Total 96.2+1.7 98.5+4.9 88.6 £4.3

Each value represents the mean + standard deviation.
BDC: bile duct-cannulated; NA: not applicable; ND: not detected.
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BAFLY L ETy NROA X~ORAKRE L& & #HONTRIN S, A
AFTTXATEVT A IFZENEIN T3%MD 413% Th -7, 7o, REI-FhtaER
FERND, Ty MCBTAWIRIL 273% e SN, —J7. 7 v RO X
BIFLZINLVFLI DA FTTXAZEY T 41TZNEN 3.9% KT 185%TH Y |
Z v MZBITDWIHFEIT 9% L HEE I TW5D (Kodama et al., 1997), ZHubDT
—Z b, B MIBWTHIALTF LY AL AT LY CORIUIRAFTH D
CHEER LTm, Ty R RO XIZEBIT A AT LU 2o e/ i o R b K O ER
BATRIZZNZNAK 0.9 LK 40%TH Y, ZNLF LU oz bl (ZnZh
0.6 XN 17%AH) XLV HEmW7z® (Kodama et al., 1997), #LvF LU kD dne
NF LY IR REZEEEEZ AL TS B2 b, 7y MIMClr T L
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U v & RERE Uiz & & Ofig kO AIE, v T LU 223 ReE Olfs 3T
MFRICERB LWz EvREnTz,

BAF LU ORMEOVIMEA~OBITHEIZ DWW TIE, # 5% 0.5 KEfi] T o i
FECHT D ldanisE Ol (Kp) 138003 Thotz, H7o. [FRARE 23 Bl O 4
HEHZBWTHRO b (v v 4 A TEKLSH HnERH, —J. 2
FLIU D7y MG MARBRIC BN TRIZE SN 5% 0.5 FEROKRMKD KpfE
13 0.09 TH 7= (Kodama et al.,1997), Mx T, mAF LU roF@EtERmfE (PS)
EIZ T _RCOMER CHREZE TH Y (1.04 + 0.14~1.29 +0.28 uL/min/g) . #/LF L
U2 ®PSHEIZT XTDT v MMEEIE TR > 72 (0.22 £ 0.04~0.35 + 0.10 pL/min/g)
ZEND, mAF LY AIZ LT LY VRTINS, mAATF LY v
IR CNZI DB 2095 LB 2 Biuiz, In vitro (Z31F 522 E MR
ICBWT, BRFLYIZALF LY B LTT v b RIME O/ IMNAETY =
X —= MR TRETH-IZZ &b, MEMBEM ZEE L7k ou T LU 3k
S OV T2 E L CTHET D B 2 bivlz (Figure 1-4)

FEREIRFEH BRIV T, v AXF LY (K = 702 nmol/L) (ZZ#vF LY v~
(Ki= 3880 nmol/L) LV &t~ TRH ZAMKIIH L TEmWEEZRL, = F b
VoAFZNF LY g L TT y FONMIFTEERTEE K OB R EENIZ BT 5
NT KLU U BREAZBINEE (liroetal, 2015), 7=, & aMESLHFHET L
YUATHLu—) v U RAFT I MV HEHRBRIZBNT, e F Ll
FHERFNICr =Y V7~ 27 AYOBEERREZERTSE, ORI Z L
FLU XY 58I TH-7 (ljiroetal., 2020),

ULEDRERNS, v AAF LY O MENBEIBIZRFTHY . 2ok MHAIZ
BWTHREIWFET H2D, e XF LU ATFA LT LY L TR iy
IREH R T LR AT LB N, Lo T, e XFL I v
X, SCD BB ZIBR T H71-0ORAIEE L THoR v iiEnd b &E X bk,

aARF LY ORI E FIE LEICE T DRERZ T 570, in vitro &
W in vivo (Xt~ v 7 7 A ViR E AT o 72, BRSRIFHDO T v b, A XKOE b
il & m NF L % 37°C T 24 WEfEl A Fa_X—hLict &, anFLr v
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L7 > NP (BE—27 mE oA 24 KT 17.7%) KO XMl (B—2
RS O 1L 24 WKEfEC 8.0%) CTHEEICRFH ST, e xFL U L, 7 v M
Mgl EICeNFL =Ty REUBrAAF LY =7 bz, A XAFfilaT
EECeARF LY =T vy Rigfaniz, 7> MROA XTI~ &
JFfl TlEe NF LU ORBITENS OO (B— 7 migORA 1% 24 FFfE T
3.0%). bt MFMlIZBITOIREM 707 7 A UL T v F RS XIFMRICET 5
R 7 v 7 7 A v L EERIC HThHY, eXF LU o MR
TR LR o7z, TAMP I3t MIFHICE W TEERRBH THY . TD4E
LT v MFRIZB T 5 ERE L IZIZER%E Th o7,

In vivo {7 v 7 7 A VERBFERN D T v FROA XIMEFITIEFICRE
RO A AF LY URBOH LN, 7y ML TIE UHPM (RPM1, RPM2 K}
TA) NEERBFE L TR SN, aXFLY L -Toy R, s _AFL Y -4 |k
>, RPM3 KT TAMP 3D FNNIRO bz, S HIZ, MEo e A F L —KEg
ER B E 7=, SR O AUC IR BHEN S, Ty MiEf o 33K
1T RPM1, RPM2 KX TA TH 5 Z LRSSz (Table 1-7), 7 v h o)
BBICBWT, mAEP A REREIIREEOMBEPRELY bE<, 2
UHPM 237 v MIUEDNDRESCMHIZHKR LT Z EIcL s b0 B2 b, A X
TR, REMKRD S T Re iR, & HPLC THiH S41. TAMP KUt e~
LU =T vy R X0 RHEEEE 23 @\ LC-MS/IMS Tic L v st &gz, F7z,
ZNHREMWIL, IRPICOHER I N, S HIZ, invitro TRO LN A AF LY
IKBEAGIR e ORFNREY) (PRFFRERD 36 43, miz 401, 2 D DR F-(IINAK)
HA XPRFUCHRE STz, LTedi> T, A X TR LAV BN BED T W TH K-
WX, 85 TAMP, aA"F LU U—KEEEIE, e nxF L) -7 vy REOSR
R O M EIREICERT 2 & E 2 b,

Ty FPROA XZBWT, aXR_XF LU I FICRE AL LCERICHEE SN
72, BDC 7 > FOEH K ORFHINGESEEN S, T v MTBIT 2RI EEIX
213% TH Y, EEHEEDOK T0%ITRINS 2w eHiEshiz, £72, BDC 7 k
DR K ORI HIZ PR S o B Re i, I S 72 B BB 6 L2 Z i) 60%
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KO 0% TH o7, 7 v BROA XORTITEITREMRIFRD Hiv, WIS
NizaAR_"F LU URREERE L TCURIER2ICRPICHEES D Z E N RB S
2o £7-. A THRHENZa"F L) Ty ReaXF Ll o—4 ki
ZIENRP L OMEA It ST WnwWeE 2 6Nz, 7 v FOEH TIERE
TEAR KON UHPM 23 EIZFRD B AL, REGIR K O 23 8- HE 2 L C a3
PRS2 Z LAVRENTZ, UHPM DAL FREEIIAB Th 578, REiE e &
L UHPM O—2I1X TA THLHZ LRI LN E R -7, UHPM (X, 7 v FDin
vivo [ 7" 1 7 7 A VB CIIER D bz, T v MIFMlaZ Nz in vitro X
BT a7 7 A VR CIRER SR o T,

ERNEREN MY 7 0 7 7 A LV DFERN G u AT LY OB AERIT in
vitro J2 OV in vivo #RBER [ CEMEMIIC EThDHZ EWRENT, B MFfkao
in vitro XE# 7' 1 7 7 A /L ClX TAMP 23 ERGE#TH Y | in vivo TH TAMP 23 2
NFLIVOFERIH THDLHEEZLNDLTED, B MIBIT L2 AF LT Uinb
TAMP £ CORBIREEZHA LT HZ LITEETH D,

TRH (pyroGlu-His-ProNHz) @ EZEAFHRERIT, e AF 7 ml) 7 I Rad
3 (His-ProNHz) . 7’1 U > 7 X ROAK##E (pyroGlu-His-Pro) &K'k A F ¥
nrna ) RSO TH D (O'Leary & O’Connor, 1995), Z L HARHIRERICIZE
Ry NVE I VT I ) RXTTFHL—E (PAP) I EOREEMNEE L, BT X LR
IZ His-ProNH2 234k &5 (Cummins & O’ Connor, 1998) ., TRH & [RIEE DR
N TRH % EThHH 2 LF LU > BT LY U ROFRYF LY o OREHZE S
LTWD RN S ST Y (Kodama et al.,, 1997; Matsunaga et al., 1996;
Sugimoto et al., 1996) . Z AL 5 ® TRH BifxKIL PAP IZXf L TRLETH L EEZX D
NTW5b, PAP 121X 3 D4 (Fr XU F—E, PAPI &} PAPII) A3
BOMBcROONTND, TrIRY F—BXFEZ IZJRAE L, PAPI KOV
PAPII O IXEIC FEEK OB/ LTV, PAP O 3 43 1HiiX TRH OfEA
HNLIZBWTCZRERA~OREEZFAH L D EZ2 b TWS, — T, PAP ® 3
SFFED PAP |[ZITREEREMEOE N DR HD EEZ BND, FE, LT LY X
Ty MEFOFa Y XY F—BICMETH LD, 7y MEFAREY =% — oD

40



PAPI TN PAPII (IZ X Ve IZafRs D EBx bivd (Figure 1-4), £72, #
NFLYAE, IMAEY == MIMATT v P TFTBEREY =R — MIEoT
L SN Z ERmBEN TS (Kodama et al., 1997), L7=23->T, #1F LV

VIR OV ERIAD PAPI KON PAPII OFEE TH L3, IMHIZFET H2F = U Y

FT—EBOREETERVWEHREIND, —T7, en”F LY UE Ty FOmELRD
MAREY 2= FPTEETHY, e _XF LY URTTO PAP Z FFEICTHMET
HHZLERLTND, LA ->T, TAMP (235 L U > ® His-ProNH, % (4R)
X, TRH XO'ZhE TO TRH xR & 1358720 PAP [Z LV AR ELD DTl
<\ BFED > b 27 v 2 P40 702 EDAREIEER IZ K o TS D E B A B,
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F2F BKICET50/FLY D OEYERE
21#E

b F v AT U ARBI, HTRIEE A LS Y O S B RE R & B 5 T
D D TR BE R PEEAR  (HilA] e OV A Bl wllR . S ALV T RAER . Ak
HEFICB T 2 EWYBEERBR L O b~ 2T o ZRBR) O T b BEARRR L
EZOLNTWS, B hv AT 2T, v PRI, 3R ORISR (hAME
AR & BTN ABREHEEE N Z < o BEAN B THL L0, BmEILE
BT OB (RIS RS ) (2R S5,

B R AT RO TR BIE, 1) MEFEER L TV 2 REE K O
ZAEMCERNMT 5 2 &, 2) EFEMEMIEEMOBEERE LI LT 52
ETHD, —OHOHEMICEAL T, BEMEMLEMOLENT 7 74 V%
MBS D72, FERIRIZIIT DLt il 2 L2 &3 2 B OIFAE & T OIREE
BEHONETHZETHD, MAT, R FEEIEIZF 53 5 AT
HERZBE SR 3T EERH 525 E1TIE, in vitro TOREEESR O E K OFHE
WZOWTFHME 21T O LW ERH D, ZHOHOHEICE L TiX, RINE (Fa) KTYHE
RKIBBEZHONIT 52 L & TAROEREEE 2B 2 MR R85k & O
REEWFEAEAER] (DDI) BRI MNENE D I a G228 Th D,

b hv AT U ARBRI, BmE B ERACE (R TR L 7 EE Sl
B aEHOCTHRE SN D, Rl ESbEW a2 &G LcGaaIcid, £ obe 4 lE
T 5 2 LT K0 AR RE R EEHERS K OV R SR O MBI S 2 5 5 | g T &
Do Fio. BERasfT & HPLC K UNErfaeks s E & o iE@E % 2 T,
HFERNCARIHY OFIEZ MR T D EMNARRTH Y . S HIREP DL
HETHZEHAREL R D,

b MU O AMEIZE L CIELARTD D Egam ST 2, S 0L AN
SR S o) O TOMMNE, KERMERMF (FDA) (ZXo TREHINIZTA
B ATH%D (FDA TA XA 2008), ZDOTA X AT, Zetk LE&sh
HREWIE, EFERETOMHFBEICE N T, REILE AUC O 10%% B % 5
AUC Zr-THREWE L CTERSINTZ, L L2ens, miEfEER L T\ D RE{LIK
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wEWELT L Lo EM SN, FrlZ. m27 VT T 2MEaMOY%E

X, REMEOREZEE R KDDL D 7cd, BET DUEDORNED 2
Wb ktR L, ok, EEMETIMMERSZE (ICH) A4 K74 M3 (R2)

FH S, BEIR TORBGREE S WEEME ORGRE &I L 10%4 &8
A DORRRIZE T 2R IREEDIEHARBEERBR CORKBEE LY P
PIZEWIEE O, FEEKRBRICB W TEORBIOFHED T 2T O MERH D
tEFSNT (ICHAA FT7 A 2009), 728, 1 HOFEGED 10 mg Kiii TH 5
EHEMERIE A O%RAIT, WD — > Th /LAY BLEY)E O RE &I
T HMRBHOEIG % 10%LL LICRET DI ENARETH DL &L SNTND, KM
EFMLT (EMA) DFHE LICEMMBEENTA R4 123, B FvwART X
RO RS E L T — 2 DELZICET b5 (EMA A R4 2012),
ZDEMA A RTA4 025D L, B b ARNT U ARBRITEFEE N AR R
RGBT ARNCHEBESINDZENEELVWEDH D, FVERTE AT R
AR E ERfT 22 L1k, eI LBESN 2 REmoFEL RN HET S
ZEMHREL 2D RO D EEE R ORE (B SE A BAE
BRAaaieZ ENRSBW) ICHRIEYED S, RERGEAGR /R OT — 4
N lr—V LORELLLSDIZTHIENTEDLEWOIHERDH D,

I A G O F BRI G, R PR & OB SRt 2 U 72 38
FHEMONWT ORI T D% FET D Z &1x. EMMAEER, EcHFET
DB OREE, NFEZEC K 5 i F B e O 288 & O EREE N 35 1 5 1 P s
DT RAZFREE L, EMEEBRFZIREELHONCT 0067, BEELOLE
HE2BELT-HEHEERET HIXATHHETHLI EZEZDND, £ DY
FRHHZ LV IER L (~73%), ¥ h7 v A P40 213 U &3 2 IR I &
DR &2 D Z LB TVWD  (Wienkers & Heath, 2005; Williams, 2004), &+
72, ¥ b7\ P450 1T X AEMREIC OV TR, KES (46%) 1% CYP3A 73
B L, WW\T CYP2CY 78 16%, CYP2C19 T CYP2D6 7% 12%., CYP1A 7% 9%,
CYP2B6 KU CYP2EL 78 2%FfEERA G- 5 L liESNTWD, ZDXKHZv b/ nm
L P450 ORFHHNZ LV FEMPHRT 20— A3 <@Boondicn, REHCEET
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DY b7 a s PAS0 Sy FRENEET HEYE OGN, EHEAEER 2 EEEZ
THREMENDH D, Fo. b7 a A P40 @ O BLFFIZ CYP2C9, CYP2C19,
CYP2D6 KU CYP3A5 (ZIFBERFZMME(EL, O ANFEIZ LY NEERT L
BN 72 %728 (Di, 2014), IO M ERBICEERZER CAFEEZEZE L SED
BN LD, LIzio T, EYOWRIZHEGET D153 b7 m b PAS0 ZHiiE L,
HR~OFER (RPHFER  fn) ZHET D L, FHYHEAEERCm T #E) i
DIEAREZHEE T D2 OICIEFICHHATH 5,

FHEERICB T 20 AF LY ORI, A, RS L ORI DWW TiE s ic s
N (8 1 B2, b MBI 2u"F LY CoRINE, in vitro 5B
OEENHY EHESND TAMP OENENRE, 2ot EE& S 2 o K
KOaA"F L U OERBRBEIZONTIEHA LN T oTe, £Z T, AETIE
b hvANT AR Z I L, mEfEsR L T2 KRB K O O & &R
fifi, WL ZN SR L OFEF YO T — & 28T 5 & & i, in vitro BRI X
D ERFEZAGEEL., B MIBITARAF LY U OETE AWEIRIKEEZ ST
L7,

22 MBRUVAE
221 HESE

[#Clm /3T L Y i Selcia Ltd. (2 TH R LRRESHT 23 TodL, b2 1%
97.7% CTH v . thEtEEIX 552 MBg/mg TH 7=, ZDO[MCla NF L U Uik,
—80°C TR L7,

FERERR D 3T LU LoKFI I ONSER S, D 1 N TF L U KT e v R
U v-diotd, WE RS ASE ORI, o XF LT v oR#EmTH 51
NFLY T I Zofg (mAAFLr) -7y R), e"Frjrenly
¥ (4S)-t FrFx (mAF LU r—KEBAR) kO KP051 OFEHEMIL, v & A
RIS RSB TARENT, BRFLY LTI )N Z )y (BARFLY
Y= b)), (FTIANT T AFAEr Y VY (TAMP) ¥ hL@m 2 A LR
VEREE NN 3-(4-F T A WN)-L-T T = (TA) 1. TnEhfEfeT 7 /9 —E R
A Sth, RS — RIFEET R O LS TR RS HICBW TAR SNz,
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Al b7 Soluen-350. Ui (L IR SEWRINF Carbo-Sorb E. HPLC M2 > F L
— a7 7V UltimaFlo-M N > F L—3 3 > % 7 7 )LV Emulsifier-Safe & TF
Permafluor E+i%. PerkinElmer Life and Analytical Sciences 2>HHEA L7z, 7—/1 &
nize M S9 Eisy (42 KpP—o7—n) KOk MNFI 7y —2A (24 K F—0
7—Jv) % BD Gentest " HlEA L7, £/, Mtz M b7 oL P450
(CYP1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A4 }xTF 3A5 supersomes)
%, BD Gentest OHEA LT, LM =aF > T I RT T2 VX7 VAT R
“fE (NADPY), ftHl=aF 7 I RT7T7=0 X7 LAF K (NADY), 7=
—2-6-U U (G-6-P) ZF b U T LK K OEERE R K G-6-P bl 7k 35 % %
(G-6-P DH) 1%, AU = Z NIERHR SN DA LT, T O3~ ToREH
M OEEIIATATH Y . dillih 2 A L TREIC W,

222 BERDFAH

BHHRIIMCIe NTF LY O X ) — VIR M OFERE# v T L ) K s
LI, 2=y F R=XRICHFL IR, REEORAF LY ([MCIE
RS R ONERERRAR) 2K =& ) —/L (90:10, vIV) TPICHEfE L, #GHEP ok
FHER O RF LU UIEEEIZ TN F N 43.29 KBg/mL & T8 0.063 mg/mL Tdh - 7=,
2=y b F=XBORANITHAY L LTrF LY 32 mg KOMC]rAAF L
Uy (216 MBq) A& FEiv, BRI TR S 7 lWANT T~ TG 6 72 IKF[H
VNI G STz, 2O~ ANT o ZBRICI T 2 O EITK 048mSy TH Y |
EBS AR R S TA K742 (1992) OA7 2V —lla &5k (0.1~1 mSv)
(Zi% 4 LT, B E OG- B3, RERBRET ORASR - b5 - BEAY
— P Z—=2RE L MR K MEDOHEEFRITHE SV TRIE S
iz, [MClmeA"F VU oL HERE (216 MBq) 1%, v AT 2 HEilltiRig
WM LR, & ORI R OBIREZ B B2 T2 DI+ R ERTH 5
EEZ LN, Fe, mAF LY oS5 E (32 mg) (XHIREAREOHANTH Y .
BRI N GRon A~F L) R OEEHY TH S TAMP OERNEIREZ I 5 7>
ET DDA GREGETH T,
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223 HBRTH AV

ARG B (GRBRGH W E%E 5 © KPS1105) 1., AE 2 65.2~93.1 kg (F¥iE
7853kg). AT 4~ AfaE (BMI) A% 23.1~27.9 kg/m?* CEHfE 25.53 kg/m?) ., %
L CHHmAY 36~53 ik (CEXIME 45 #%) Th HEEFLAANTNE 6 KB T 2IFEM
OHEREOHE SRR E L CEBINZ, £/, KBBRIT, PEE (Leeds) O
Covance Clinical Research Unit (CCRU) IZHW T GCP OHA KT A4, ~Lvirv
X EEOMEAFERL, ICH T A KT A 2 ) OBEEES ICHEIL L C 30 L7z, 1R5R
BRAARTIC ., BFSEMmPRZE BT K 0 VBB MGl 3 &k O R B SCE DA S,
R ST,

AIEERIE, REOERE S « EHFEE BT 0 b EARBR ERFF T2 RE L, &
ST EmELE B R DOARRB A Z T RIChs STz, £, KEO B EYE
HERZ B R0 b ATRER O F 7T ol & 1572,

AIBERTIL, 4FlnAY 35~55 kO T, 2>> BMI 723 18.5~30 kg/m?D#iPH TH
LU ANBM AR E Lz, £, B, AEFNRE. 12 FHE0EX
(ECG) K UMK MAMEIZ & 0 BERCIRIEDS BAF TH D L W STt RE & W
& U7, #kBRE o F 220 UL YE i OV BRI HE 2 Table 2-1 1Z7R L7z,

WBRE I, 1 B B OZERHCMCle NF LU UK (50 mL) ZfE s
LTz, 20, FHIRNBA> T K% 2 [BKEKTT$E (100 mL x 2), =
DT X B IRE e G Lz (5RO K38 BUE 250 mL),
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Table 2-1

Inclusion and exclusion criteria for human mass balance study of rovatirelin

Inclusion criteria

Exclusion criteria

Caucasian males between 35 and 55 years of age. ®  History or presence of hyperthyroidism as determined
BMI between 18.5 and 30 kg/m? and total body weight by signs and/or symptoms and/or abnormal thyroid
within the range of 50 to 100 kg. function tests (TSH, FTs or FTa4) at screening or
In good health, as determined by a medical history, Day —1.

physical examination, 12-lead ECG and clinical ®  Use of any prescribed systemic or topical medication
laboratory evaluations (congenital non-haemolytic within 14 days of dose administration.
hyperbilirubinaemia is not acceptable). ® Use of any non-prescribed systemic or topical

A minimum of 1 to 2 bowel movements per day.

medication (including herbal remedies) within 7 days of

®  \Written informed consent to participate in this study. dose administration  (with the exception of
vitamin/mineral supplements).

) Use of any medications, including St. John’s Wort,
known to chronically alter drug absorption or
elimination processes within 30days of dose
administration.

®  Donation any blood, plasma or platelets in the 3 months
prior to Screening or >2 occasions within the 12 months
preceding to dose administration.

®  Significant history of drug allergy.

® Any clinically significant allergic disease (excluding
non-active hayfever).

®  Consumption > 28 units of alcohol per week/Significant
history of alcoholism.

®  Significant history of drug/Chemical dependence or
abuse within 6 months prior to the study and/or show a
positive urine drug screen at Screening or on Day —1.

®  Smoking within 12 months prior to dose administration.

®  Subjects with, or with a history of, any clinically
significant neurological, gastrointestinal, renal, hepatic,
cardiovascular, psychiatric, respiratory, metabolic,
endocrine, haematological or other major disorders.

®  Clinically significant illness within 4 weeks of dose
administration.

®  Clinically significant central nervous system disorders
within 1 year of dose administration.

®  Serum hepatitis/Carriers of the hepatitis B surface
antigen or hepatitis C antibody/Positive result to the test
for human immunodeficiency virus antibodies.

® Exposure to radiation source as a result of their
occupation.

®  Exposure to X-ray (other than dental
X-rays)/Participation in any clinical trial involving a
radiolabelled investigational product/Exposure to
radiolabelled substances (for treatment or diagnosis)
within 12 months prior to dose administration.

BMI: Body mass index; ECG: electrocardiogram; TSH: thyroid-stimulating hormone; FTs: free triiodothyronine; FT4: free
thyroxine.

WAL, L AE (B&GRTH) »od &b 11 HE (B b1k 240 BFE) &
TIX CCRU IZAPBE L7z, 72ds, BH SN HERED RN+ TR WIGEITIX
11~15 HH (5% 336 WffH) £ TARMSER S, 61221 HAE (#1 H) K
28 HE (#1 H) T CCRU IZTSkZ 21T 272, 11 HHIZIRW T, L7z
2 IR RO MR & BURRE DS R S 413, Jdife L7z 24 MR XN ER B S 7= Bk
M (REOF) (IZEMY SR REENR G ED 1%RHTH Y . ORI
TEa B L T HEFHEH N W E Il S /e & & #BR#F 1L CCRU 2 HIiREE L
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2o TRTOMWBRE BARIRRZ ST L2, 1 4 OWREN G514 6 FEFRILINIC#
BBOK 50%ZIEt: L=, &OWERE OF —Z 1%, M, EEYER K OFEE
OB DRI STz, ABEBIREIT ., T X TOMBRE I ITBMEE N S SR R
N Z b, TRXTORFETHEORY DRI N, Z7v—TT71r—>Y J L
—TTIN—=Y TV a—A kEUTHFLY, BB TA LU= L — R, T

L= T N=V [t THF L TUEELRM, TYDOEKRRNT OREFHEM
. &G 7 BRI GIREEE TERIUIFFFT ST, BT = A 2T e o L OEE
(X H- 0 48 FEIETD HIBBE £ TREGFA S h oz, SHIT, ZOHRBRTIET
a— L OB E BRI SN o T, £, BEO T BRI L REHIC
CCRU %R 7 % £ T, #BAE ITREOEH Z LK SR bz,

2.2.4 B2

ZARMEICE LT, BRMRAOM, wENE, Hfkd, 12 FEO0EX, £

FIIRER OEEFROET=F Y T ETV, RIEREMZE L TR L7,
2.2.5 B AHEER

I B OV RSO R B E F o ik (6 mL) W Nl e LU v
O TAMP RERIEH OIMmig (4 mL) %, #&5AHENCH&REG#% 05, 1, 2, 3. 4, 5,
6. 8. 12, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216 T} 240 Wi HikEH
FELTANY Y FULIIT NI U LEZGEHTF 2—7ICRIRLZ, &5% 240
RFFICIRPE R HE Al 72 S 9. CCRU ICHE D MENH o7 1 4 DOHFERF IZOW T,
PG 264, 288 MU 312 KRN MLIERUEL 2B g L7z, Rt~ m 7 7 A Vv
DIk (10 mL) 1%, L5ANEONCEG# 05, 1, 2, 3, 4, 5. 6, 8, 12, 24, 36,
48, 72, 120 KON 168 KEIZ~ XY v U F U A EELT o —TITHRILL T2,

Mg (2mL) (T L, MR PR AR IR R A U, i o e i
HE, MmAEe F LU RO TAMP 32 EERNE & Mg A3 7' e 7 7 4 VIS,
MK % 4°C 123\ T 10 53], 1500 xg Ci oo L7z, R L7z miEatkl 2, 4°C
(M AR AR R E ) U3-70°C (M ffEm "L U > O TAMP 5 FE & A
FOMIER R 7 v 7 7 A V) ICTIRE LT,

JRAREHE . B ERT (—12~0 FEfE]) WONCEEH1% 0~6, 6~12, 12~24, 24~48,
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48~72, 72~96, 96~120, 120~144, 144~168, 168~192, 192~216 KT\ 216~
240 RFE]OIXH TERE L7z, — A OPERE T OV TR, 5% 312 FefH] £ T 24 I
[ X OB 2 flkfge L7, BRIV TP O R IZ, WIEIZRE Sz, BRI T 4%,
JEERERIE M (20 mL) . JRFEEAF LU RO TAMP IREHIEM (4 mL) RO
W7 w7 7 AV (20 mL) DOREZSERL, TR 4°C, —70°C K TU-70°C (T
TIRE LT,
kbt a . BehET (-24~0 BERD) W ONCH G514 0~24, 24~48, 48~T72, 72~
96, 96~120, 120~144, 144~168, 168~192, 192~216 K} 216~240 KFfE]DX
[FICERI L7, — R OBEEIZ W TR, & 54 312 Bffi] £ T 24 WrH X O FEER
Bz flkfoe Uz, HECEE R 2> DU RE DO WIE M MG 7' e 7 7 A V21T 9 £ T,
FUBH 2 —20°C I TPRE Lo, BREGIE TH%. A RFRHIXH CERER L 72 #E 4 b7 &
DA A KRz W THEEL LTz, ZOEREY = x— bkl 4, —20°C (Jdt6E
HIER) KO-10°C (K@~ a7 7 A V) ITTRE LT,
M, RKEOEP ORSTRE A ER . 43 (B RE DS HH AT RE 72 B i S 3B ]
X OB W 7 1 7 7 A4 VORI W T,
2.2.6 M DS EERIE
(K800 pb) MOYR (Bek 1 mL, EEHEFER #EHIIX, Yo FL—
¥ a 17 7V Emulsifier-Safe I 2 JBft4, Wik T L— = VEHGE (LSC)
2R R & E Lz,
ik (400 pL) KOHEFRETS = — b (02~05¢9 %, Vo7 Fx A H%
—System 307 (PerkinElmer Life and Analytical Sciences) % W CEREEL . S HNn7=
YCO, % ittt B iR BRI Carbo-sorb E [ZHRIX SH, Dk v FL— 3
> 71277 /v Permafluor E+&IRFN LT, BREEDIROMERRIL. BSHREENSBREMTH 5
FRBE D BRBE M OB REIEIZ L VAT o 7, TN TORBI OSSR, Ik o F
L—3 3 v & —2100TR, 2900TR X X 3100TR (PerkinElmer Life and
Analytical Sciences) Z HWTHIE L7,
227 MBRVRHPONF LY VEY TAMP RERIE
MAEHCEE (100 pL) SUEREE (50 ub) HouaxF LU LK TAMP %
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OASIS HLB pElution Plate (Waters Corporation) # MW CHiHi L7z, v XFL U~
KO TAMP ¥ 1%, Acquity HPLC A7 & (Waters Corporation) A TY API15000
(M AEFCELD % API4000 (JR#EEL) (AB Sciex Pte. Ltd.) ZHWT, IEA A E—
RCTx=L 2 hr AT b—A 4 fb%1T 5 LC-MSIMS JEIZ LV fIE L7z, HPLC |2
X 253X, 50°C (MERRkl) E 40°C (JREEL) ICfR1E L 7= Hypersil GOLD
PFP 717 2 (& 100 mm x PN£% 3 mm, Thermo Fisher Scientific) % W\ CTiT7-57=,
BEiE S LT, BEME A (0.2%FE4 5T 10 mmol/L FEET =7 AEIK) M
OBENIE B (0.2%FMazEe7 & h=1FU ) ZHW-, MR OB E)
M7 7Yy b ROHEEIX, 30%B (0 min, 0.25 mL/min) — 30%B (4.5 min,
0.25 mL/min) — 90%B (4.55 min, 0.6 mL/min) — 90%B (5.80 min, 0.6 mL/min) —
30%B (5.85 min, 0.6 mL/min) — 30%B (6.80 min, 0.6 mL/min) — 30%B (6.85 min,
0.25 mL/min) — 30%B (7.20 min, 0.25 mL/min) & &% L7z, JRaCEMHTRE O ENH
I3 70%DENH A KN30 DOBEMAB L L, 74 Y777 4 v 71T LT, it
=X, 0.3mL/min (0 min) — 0.3 mL/min (3.0 min) — 0.6 mL/min (3.1 min) —
0.6 mL/min (3.5 min) — 0.3 mL/min (3.6 min) — 0.3 mL/min (4.0 min) L& E L7z, %
FRIGE=ZY 27 (MRM) 250, e R_F LY o OBEEERE (mz 3675254) .
TAMP OE&EEML (m/z 240-127) KR OWEEHRE (B F LY adi) OB EERM
b (M2 377—-254) OEBAEZE=X—L, aAF LY KON TAMP 2 & L CHEM
L7ce BARAF LU KO TAMP Offsfiid, mAEEE Tk 0.02~40 ng/mL, JRR
BFTlE 0.5~1000 ng/mL OFaPH TIER L7z, BIOMIERTIZ, SHME, EHE,
BitE (HEKROKHE) KOZEMRZHER L. 2 OREMEEDEFEBEMEIZ OV T
WLz, S, R LEREBOREMIZoOWTHEBEM (incurred sample
reproducibility) ZFE L72f5 R, 2B 0F — X IXFRFIHN TH - 7=,
228 BYEFRE/NS A -2 DEH
HpyEhie N7 A — & X, WinNonlin Enterprise Version 5.2 (Pharsight Corporation)

ERNT, S rarN— A2 MENZITV, lx OBRET —Z bR LT,
i bR B IR AR TR (AUC) 13 ETRIEIC KV R L, 0 25 HER KR
[HETD AUC (AUCint) IZHERMEOREHBZIMET L LI VR L, H
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SR (tae) (3. SebBCZEHA U 7o f i R B - R R ORI B 1T 2 E (M)
MOREH Uz, BRIRE (Crad KO RIEEERERRE (tma) 1EERME L Lz,
a2 U7 7 A (CLIF) 135 8% AUCink TR L THEII L=, KERMBIZBITS
IATEFE (VoIF) X, CLF % A, CTERLUCHEH LT,

Pt (R K OVFE) A o0 i e BE LB I X ] O EE & & 3 U CABRIUX [# oD [
&z KD, TOEFHE (A) KOBHBIFRERICH T 2EIE (f) ZHH L7,
£, FEUEFHXFICBIT D RECET~ORNEZ ENCHLAER L, 596
Yo RGP EEZR B Lz, B2 U T Z 02 (Cle) 1. SR R AEYEN &
(Ae) % AUC THRL TR L=,

229 REMTO T 74 ILAFAH DR R

BeG% 3, 4, 5, 6, 8 LU 12 RffIcks 1) 5 5 AOHERE O MmAFERE 2| A RFA
T =L LTz, 56T, AUC %9 5 mgEael 2, AUC 7 — L1k (Hamilton et
al, 1981) (T XV #HERE ZLICHRR L7z, 2oL IS B o B Ol R
(XA O MBS RERR IR AT L, & 5-4% 0.5~12, 2~12 3T 3~72 W§fH]
LT, ZnoImEREE 4 REOTE =NV L EJREFIL, 4°C 12T 10 4y
DL T EIEZ2EE L7z, iz, ot ERKOTEICLY 4 KEOT
T Rh=N UL AE = (11, VV) ZHNT SO L7z, BRTERTAK
FRICE D, Gz BiEERREEE S S, ZOEY% 800 uL @ 10 mmol/L FE
7 E="72. pH 90/ 7 = KU/ (97:3, V) (ZIEfE L. =008tk HPLC
INTITAE UTe, Bt Ol eE% LSC 2 X W HlE L. HSTRED IR 2 R H
L7z, M ~OEHEDRIFRIL, 66.3%~79.0% CE¥IE : 74.2%) Th-o7-,

A IRp T X CHERER U 72 JR5UR 2 . IR TPt S L7 U iR D 90% A LA E £ D
T OTHERFE T LR LT, ZORAEEOFREIZIE, ARFHXKHEICI T 5 RE
BFE&ED 0.3%4% Wiz, SRR 2 mL) ZiEOmoBE L. BiE% HPLC 43fT L7z,
PREEED B O ZFHIS 2720, RIEOSEEE LSC (2L 0 HIE L7k Rk,
[ =15 96.9~102.3% (F-¥JfE : 100.6%) Toh -7,

A IRp T X CHERHR U 72 3850k 2 . B rp it S 7o U iR D 95% L LB END
FONTHEERE Z LR LT, ZoEBEIOFRRIZIE, SR HICR T 2 ES
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EFEV3r— MEED 15%E AW, FEAEV=X— Nk 29 Z4FEOT
Th=RUA AL =L (L1, viv) T2 Lz, Z20%, MR & RIS
AR A LB . HPLC /AT icfit L7e,

FAEN O OEILRZ G 5728, A& HHMORBIEEL LSC IZX W HlEL
7oA, [AINERIT 93.2~108.1% (FHME : 100.7%) Th -7,

2,10 M#F, REVEFRHIHMTO T 7 1 LD HPLC ST &M

HPLC (2 X % v'— 7 pBfflX. Agilent 1100 HPLC A7 2 (Agilent Technologies)
ERWTIT o7z, 987 A% Luna C18 7 7 & (K S 50 mm x N£E 4.6 mm, Hi
T A X5 um, Phenomenex) % 40°C (ZfRE L T L, BEIMEE L CREHE A
(10 mmol/L Hffe 7 > =7 &, pH9.0) KOREMHEB (7 F=FU) ZHW,
FREIZ1.0mLU/min & L, #2772 b (%B) (%, 3%B (0 min) — 3%B (5 min)
— 18%B (35 min) — 70%B (45 min)— 70%B (50 min)— 3%B (50.1 min)— 3%B
(60 min) L EXE L7z, UV ftas RHEER : 210nm) 2KV E—7 2/ L,
HPLC 2° 5 DIEHHIZHTC PAL 7 7 7 v a > 2L/ % —BLCA124 (CTC Analytics
AG) ZEH LT 96 v=/l~vA 277 L—h Deep-Well LumaPlate (PerkinElmer
Life and Analytical Sciences) (Z 10 b Z &2 L7z, ~v~1 7 a7 L— 26 HPLC
DOBEEZRFEE LIk, ez~ 7nrL— v Flb—ar - b3
T AH w4 —TopCount NXT (PerkinElmer Life and Analytical Sciences) %
FAWTHIE Lz, Boni=T—4 %, Laura Y7 b7 =7 v3.4 (Lablogic Systems
Ltd) ZHWTRET L7z, REMORIEIZ, aEEto e v —27 & uv it
(R THEREME— 7 ORFFIFH ALK T 52 LI2E0iTo7, S6I2. BB
HEOHERE (MSY) %Mz LC-MS/IMS 7347 (2211 THB ) I8\ Th, /47
RELDOA T = LEEREROA 4 7 OB 2 i 5 2 itk v,
AW DRIE 21T > T2,

BURHED 71 7 HENMGRE, MmAERREF Tl 89.7%, JRFEF T 85.8%. W NTH#ERR
BT 100% CTh o7z, LIendo> T, ZOHHRTIES T LS5 ~OBHFHEDWAE T,
T ERNWEEZ BT,

BEREDOR Y — 27 = ) TIZxtd D (% total peak area) ZKdBH7-0i2, 7o~
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N7 T A REICRIBENTZEBHHEO Y —2 (RN 7 757 RO 3 fFLE) 2&
Lo, S E OHIZ LY RIETE R T2REIZ O TIX, HM (human
metabolite) & 5 HEHHGEIZRFFIFIICE SW B S ZIHICMA LE R LI, RED
BEROrAF LY R MEWOFEREIL, &5 5=t (%ofdose) TRLTZ,
2211 ANF LY O RUKBIEEICAL= LC-MS (MS") TSt

B L 72, R OFED B U 72045l 2. LC-MS (MS") & FIVCTortT
L7z, HPLCIZ L5 v — 7 43Bfi% Accela HPLC <25 A (Thermo Fisher Scientific)
AV, 2210 JHIZ/R L7z HPLC SIS X 0 o &21T 272, HPLC 76 ORI %
BB TR O Beta-RAM S RERR Hi 2% model 4 (Lablogic Systems Ltd.) R<T1:
10 DR THIE L=, E&H1%. LTQ Orbitrap hybrid mass spectrometer (Thermo
Fisher Scientific) ZMH\\TIT->7, EEOMFHOSITRMIL, KRR]EA A M1
H—Txz—A, TV AR b —AF, EAF U E—RFRTOTNLVAF ¥,
AF ¥ LY 100-750 miz (MS"DT —ZITIRA(E) . V—AEE 42 kV K OF v
7 U —iifE 310°C & L7z, tralBth o O RFFRFHE. A A AL Lo+ &
NI FZITA M FTAAZOWTIEELRO LD LT HZ EICRIVEE L, £
7o, anNF LY A LT A F Ui, VA7 a~ N7 T A EOREFRFH
AT 52 LIV AE Sz, TXTOHITICENT, i Shio 144
YDHIHRC DAFUNEETH o, RWORBEERICLHRETIE, JES
NI EE EITEREICT LT 5 ppm UNE Lz, 777 AT — 3 iZo0
TIE, FRICRHE LRV RY | 2C A AUt TRR LT,

2212 £ FIFEH R UM Z £ + CYP ZA UMz TAMP £ KRG

TAMP A OFHMIEL, 100 mmol/L U > B4 U 7 AFEMERK pH 7.4, 3.3 mmol/L
MgClz. 1.3 mmol/L NADP*, 3.3 mmol/L G-6-P. 0.4 unit/mL G-6-P DH. E43&[H %y
(B M S9 DA% 4.0 mg/mL, HLM O35513 2.0 mg/mL iF ONZAHEE X & ~ CYP
DAL 100 pmol/mL) K TX 200 pmol/L 1 RF L U v & Te SR (100 pub) o
TiTo 7z, FERBR CIX., KSHERKRIC CYP HERXIZT VT b FBKERSR
(ALDH) BHEIR, 47255 500 umol/L 1-7 2 /X2 R Y 7Y —)L (JR#i7: CYP
PLEEHK) . 10 pmol/L 77 7 4 U > (CYP1A2 [HE#L) . 2 umol/L trans-2-7 =~ =)L
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smar7rENT I (CYP2A6 FHESK), 1 umol/L 77 r Y (CYP2B6 BHERE) ,
0.1 pmol/lL E> 7 /LA~ (CYP2C8 BHEZE), 10 pmol/L AV T 7 7 =) —)L
(CYP2CY FHEHK) . 1 umol/L (S)-(+)-N-3-> =L 37— 1 (CYP2C19 FLEHK) |
Lumol/L ¥ =<2 (CYP2D6 FHFEHE) . 50 umol/L Y= F )L F A BN/ Vg
(CYP2EL/ALDH BHZEZE) ., Lumol/lL 7 k=Y — L (CYP3A4/5 FHEHK) i
100 umol/L ¥ Z/v7 ¢ T 4 (ALDH PRFEHK) WLz, v XF LU oK
BEUKICYER L, 37X COERITIT & b= MUV ZRBK (L1, viv) I[ZIEfE LT,
ISP OT & h= F U V&R, 0.5% (Viv) & L7z, ISR % 37°C T
120 A »FaX—hFL%, 7 F=FUJL (100pL) ZHMNMTHZ EITLD

G IE ST, ZORISHER%Z 10 437 20800 xg Tl oyBE LER S v /37 Bl
L%, REEERTAKE FCRIE I, FRELZREAK (100 pl) THEML

7ot%. T Ok % Ultrafree-MC  (FL£2 0.22 pm, Merck KGaA) % F>"C 10000 xg

i LAl LT,

AL D TAMP #2EE1X, HPLC + A7 A Hitachi L-7000 series (HNNA T2/
nY—AA ) ZHWTHIE L, HPLC I X2 v — 7 pftlE. LU 7 A
ODS 7 7 & (£ & 250 mm x N 4.6 mm, Ki 5 A X 5pum, (LW RFAAT 72k
) % 40°C IZfRIE L CREF L, BEMEE L CRBEIME A (20 mmol/L U 2 U ©
L pH 75) KUBEMEB (T =KV /L) ZHW, WX 1.0 mL/min & L,
Wis 7 (%B) 1X 10%B (0 min) — 10%B (5 min) — 30%B (20 min) —
60%B (20.1 min) — 60%B (25 min) — 10%B (25.1 min) — 10%B (35 min) &% E L7,
£7-. UV HIEEIZ 220 nm & L7z, TAMP O E#E %, 0.5~50 pmol/L D FE#
PRICH W CERRTIER L7, BBtORIERTNIC, BEIRME, BErE, B3t (BEEK
OHE) ROZEMZMER L. ZOREREEOEFEMIECOWTHER LT,

2.3 %R
231 & FRANS VDRARERICE T 5L

b hv ARG o ZHBROEEHRE 6 4 2 FILL LR b A ERRIT
Oy TEM ) TR RO T8RR ) CTholo, AFEFZOREX FH) 1 HEY)
MEr) 2 HERPFEETH o UAMIVT R bEE L HESHL, —BEOLDOTH

54



Sttt mAF LY Y (32 mg) O HERE O 5 IR A BT I\ T RAME:
Wb EEZON, ok, BEXTIEERAFFRIROOLNT, AFFER%
HEICRBRZ Ik LIBRE xR o7, 7, BERE., AHPHRE, 12
FELEX, REECEOHEREOF RIS Zatk EOMRITEED bk
Moz,
232 ANF LY Y, TAMP R UTRETEED M B 5E

[MCleARF LU v EROKLG L&A "F LY 2 TAMP NI IS ED
iR EHERS o SR BhRE N T A — & % ZiLZ 4L Figure 2-1 K Of Table 2-2 127w
L7ze B AAF LU oI iEf AL 5.02 B D tmax T Cmax (7.92ng/mL) 1Z3E L,
Z D% AAMETIHA L 14.9 R D ty, TIKT L7, BORHBBICH T2 v "F LU oo
Cmaxs AUCo.80 2 Y AUCo.36n DEIG 1, ZEH 73.0%, 72.7% &% 43.8% TH - 7=,
TAMP O IAER AL, BHEE,R R XF LU o L LT, 8.00 FEE D tmax THE
RMMZ Cmax (0976 ng/mL) IZEEL7Z, CmaxlZEEL 7214, TAMP O miEHRE X%
MR T L, #5% 48 Bl TS HOE— 27 BNRO bz, HEICHT 5
TAMP @ Cmax. AUCo.sn % O AUCos6n DEIATE, ZALEH 9.0%, 6.3% % O 10.6% T
o, MHER O P O F REIR E DR RIRE T r NF L U L [RE D REH
(tmax 6.00 HF[H) (23RO BTz, TAMP R & [FERICZARPEDIR T 25, MK Ot
W B REREHR BT BB S, #5% 48 R T oHOE— 7 AR
Hivlc, Fio. MIET BN B BT M PG RRIR BE L 0 AR o 7o (i iR/ S
b s B 54% 3~12 B¢ T 0.713~0.771),
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Figure 2-1 Concentrations of radioactivity in plasma and blood, and concentrations of rovatirelin
and TAMP in plasma after a single oral dose of [**C]rovatirelin (3.2 mg) to healthy

male subjects

Each point and vertical bar represents the mean and standard deviation of five subjects, respectively. TAMP:
(thiazolylalanyl)methylpyrrolidine.

Table 2-2  Pharmacokinetic parameters of radioactivity, rovatirelin and TAMP after a single oral

dose of [**C]rovatirelin (3.2 mg) to healthy male subjects

Radioactivity Rovatirelin TAMP

Pharmacokinetic parameters (n=5) (n=5) (n=5)

Plasma Blood Plasma Plasma

10.8 8.09 7.92 0.976

Cmax (ng eq./mL or ng/mL) (15.3) (13.2) (23.1) (38.3)
tmac? (h) 6.00 6.00 5.02 8.00

mex (5.00-8.00) (5.00-8.00) (5.00-6.00) (5.02-48.00)

48.8 36.0 355 3.09

AUCo-sh (ng eqg.sh/mL or ngeh/mL) (24.9) 232) (27.0) (39.4)
AUCo-36h (ng eqg.sh/mL or ngeh/mL) (11257) NA (%'%) éi'g)
278 122 85.9 35.1

AUC st (ng eg.sh/mL or ngeh/mL) (59.9) (78.2) (15.1) (46.9)
AUCint (ng eg.sh/mL or ngeh/mL) (312?3) NCP (?Z;lg) NCP
321 b 14.9 b
tiz (h) (167.1) NC (19.8) NC
CLJF (L/h) NA NA (fi';) NA
VIF (L) NA NA (53.77) NA

Geometric mean (CV%) data are presented.

TAMP: (thiazolylalanyl)methylpyrrolidine; Cmax: maximum concentration; tmax: time of Cmax; AUC: area under the time-
concentration curve; tiz: half-life; CL/F: oral clearance; V:/F: volume of distribution during the terminal phase; NA: not

applicable; NC: not calculated.

2 tmax IS presented as median (min-max).

b The estimation of a reliable AUCin and t12 was not possible.
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2.3.3ETRE. O/NF LY U RU TAMP O #EittE R U EIURE
[MCleNF LU &R OB G 240 KFHEE T O R & OFE T RS HC REHETE X
FNEhEE 7D 36.8%M4 1150.1% Th v (Table 2-3 & Uf Figure 2-2) . JR K OV#H
Pt DA FHIK G ED 89.0% Th o7z, iz, v AF LU KO TAMP DR
PR R I TN ENR G ED 15.6% & N 15.9% TH Y, = 3F L U v K TAMP
® CLrIZZNZH5.80 Lih 21945 LIh TH o7, Fht% 12 Bl E TorA T L
U ORPPEI RIS < | BERED R PYEIEED 5 B 1% % ST,

Table 2-3  Cumulative excretion of radioactivity in urine and feces and cumulative excretion of
rovatirelin and TAMP in urine after a single oral dose of [**C]rovatirelin (3.2 mg) to
healthy male subjects

Radioactivity (n = 5) Rovatirelin (n = 5) TAMP (n =5)
Parameter - - -
Urine Feces Total Urine Urine
36.8 50.1 89.0 15.6 15.9
0,
fe (% of dose) (25.1) (24.9) ©0.7) (16.1) (51.8)
CLkr (L/h) NA NA NA (igg) (gfg)

The periods of excretion of radioactivity, rovatirelin and TAMP were < 240, 96, and 120 h after administration, respectively.
Geometric mean (CV%) data are presented.
TAMP, (thiazolylalanyl)methylpyrrolidine; fe, percentage of the administered dose; CLR, renal clearance; NA: not applicable.
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Figure 2-2 Cumulative recovery of radioactivity in urine and feces, and cumulative recovery of
rovatirelin and TAMP in urine after a single oral dose of [**C]rovatirelin (3.2 mg) to
healthy male subjects

Each point and vertical bar represent the mean and standard deviation of five subjects, respectively.
TAMP:(thiazolylalanyl)methylpyrrolidine.

234 Mm%, RRUVEABOREM IO 7ML

RFEHZRMEE, REOERB DT V47 u~ 7T L% Figure 2-312RrL., Zh

DERM K% Table 2-4 (TR LTz, SRR OMIETIL, WTFRORFRIZBWNTY
REMETH L0 A AF LY UNFHESTHY RE—2Z IO 70%LL F), FIZ
RO LNTRBFWIL TAMP Tho7o (RE—ZmiED 6%LLE), 7=, 2 2O
HY (TA KON HM2) Ao ocfith Shviz, AUC % k92 mEstel ¢k, £
BPACENREETH -7 (74.21%), TAMP IR b EZ<@BOLNZRFHTHY | 1
NF LY CBEEYE ORIEFE RO 1720%% D7, ME— 27 EHEDO 2.92%% 5
72 HM2 1%, 1 AOWERE % bR T _XToOEBRE oMl clt Sz, Ll
BWE, FO 1 ANOHEBREONRFM T 07 7 A 2B TIE, 2 SO (TA
J OV HM10) 23 ERiRZ < RO BTz, TA OV HM10 1%, ZhEnf e — 7 ik
D 3.58% K% X 1.19%% 57z,
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PRECEHZ BN T, IE & RER ISR Z LR LY TAMP 28 E2Toh -7 (Figure
2-3), £72. TA, e XF LY =7y K, HM2 KT HM10 [T Th -7,
B G RE RT3 LT, REBIR L O TAMP [ X Z 4 18.07% K% Uf 16.68% T >
7= (Table 2-4), JRHIZHOT N ENT 5 DORBWIL, BHHSREREITH L
WTHLE 0.5%LL T Th o7z,

TR S L Te KER Sy DRI L. REKIKATH - 7= (Figure 2-3), D
FCIX, TAMP 2SRRI < Ml Sz, B REERICRT L, REMLELD
TAMP [ZZ4LEH 43.29% K Y 3.20% CTh o7, EOMOREMIL, 5k e R
IZxF LTI D 1% Th o 7z,
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Figure 2-3 Representative radio-HPLC chromatogram of plasma (12 h time-point pool), urine
(0-72 h) and feces (24-96 h) after a single oral dose of [**C]rovatirelin (3.2 mg) to
healthy male subjects

HM: human metabolite (unknown); TA: 3-(4-thiazoyl)-L-alanine; TAMP: (thiazolylalanyl)methylpyrrolidine;
rovatirelin-acid: rovatirelin aminopentanoic acid; rovatirelin-OH: rovatirelin pyrrolidine (4S)-hydroxy;
rovatirelin-ketone: rovatirelin aminopentanone.
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Table 2-4  Rovatirelin and metabolite profiles of rovatirelin in plasma, urine, and feces after a
single oral dose of [**C]rovatirelin (3.2 mg) to healthy male subjects

% Total Peak Area % of Dose
Plasma® Urine® Feces*
3h  4h  5h 6h  8h  12h %ﬁ%ﬁﬁ

Rovatirelin® 88.23 8580 8648 86.14 84.95 73.23 74.21 18.07 43.29
TAMPE® 6.66 8.19 9.99 1044 1212 19.60 17.20 16.68 3.20
TA® ND ND ND ND ND 2.52 3.58 0.15 0.07
Rovatirelin-acid® ND ND ND ND ND ND ND 0.50 0.11
Rovatirelin-OH® ND ND ND ND ND ND ND ND 0.21
Rovatirelin-ketone® ND ND ND ND ND ND ND ND 0.95
KP051¢ ND ND ND ND ND ND ND ND 0.12
HM2 2.79 5.62 2.86 3.09 2.75 4.29 2.92 0.23 ND
HM10 ND ND ND ND ND ND 1.19 0.21 0.46
Other HMs ND ND ND ND ND ND ND 0.09f 1.659
Total 97.85 99.60 99.33 99.67 99.82 99.64 99.10 36.12 50.36

ND: Not detected (a value of zero was used to calculate means); TAMP, (thiazolylalanyl)methylpyrrolidine; TA, 3-(4-
thiazoyl)-L-alanine; Rovatirelin-acid, rovatirelin aminopentanoic acid; Rovatirelin-OH, rovatirelin pyrrolidine (4S)-hydroxy;
Rovatirelin-ketone, rovatirelin aminopentanone; HM, human metabolite (unknown).

@ Values obtained from a time-point pooling sample from five subjects or a mean of five AUC pooling samples.

b Plasma samples were pooled by subject using an established AUC pooling technique (Hamilton pooling method). AUC
pooling samples were prepared from plasma samples at 0.5-12, 2-12 or 3-72 h. Values are the means of five subjects.

¢ Values are the means of five subjects. Pooled urinary samples were prepared from each subject samples at 0-48, 0-72 or 0-
96 h.

9 Values are the means of five subjects. Pooled faecal samples were prepared from each subject samples at 24—72 or 24-96 h.
€ Chemical structures are shown in Figure 2-9.

f Urinary excretion of HM1 alone.

9 Total of HMs (HM3-9 and HM11-14) excreted in feces.
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WD, WTROFREHZBWTE LC-MS #7110 iR T X 7= DIERE A D o
NFLY KO TAMP OB Th Tz, £ OMOIREHMITONTILY 7T ADMELS |
A RIS 9 2 r T LU UL AU ORI TE o T,

61



(A) Full MS (D) Full MS

100— 367.1435 I-JJ:
3 g0 114,0659
& a0 8 ]
£ 4 i 7 2184673
E 504 € e0d 1974708
z2 ] 5113961 i = -
- - 4, 1
£ a0y 245 3022 £ 97
2 ] 368 1469 | 4753248 g 27 334 3556 4533422 49 4203
= 203 512.3994 3 i L L
] 1974954 513.4027 740.4536 3 i
0T T T T O LT T T T T T T T T T T A e T T T T T T T T T T T T T T T T T T o
100 150 200 250 300 350 400 450 500 S50 600 €50 700 7SO0 100 150 200 250 300 350 400 450 500 550
mz miz
2820545
_ (B)MS? - w, (E) MS?
8 803 g 80
I 5 4
] 60-]
§ 60 g ]
= ] 4
£ 40 £ 403
5 1 254.0595 2 1 254 0596
z 207 & 20
o T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T 1
100 £ 3 100 150 200 250 300 0
miz miz
_ (C) Ms? w; (F) MS?
3 & &0
g w: 5 3
2 602 E 60
I £ 7
s 407 2 407
- £
& 207 e 20
] 2380650 n._ 218 4716 238 0644
80 100 120 140 160 180 200 220 240 260 280 80 100 120 140 160 180 200 220 240 260 280
miz miz

Figure 2-4 Representative mass spectra of full MS (A), MS? of [MH]* ion at m/z 367 (B) and MS? of its fragment at m/z 282 (C) from rovatirelin reference
standard and representative mass spectra of full MS (D), MS? of [MH]* ion at m/z 367 (E) and MS? of its fragment at m/z 282 (F) from
rovatirelin in feces (24-96 h pool).
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Figure 2-5 Representative mass spectra of full MS (A), MS? of [MH]* ion at m/z 240 (B) and MS? of its fragment at m/z 127 (C) from the TAMP reference
standard and representative mass spectra of full MS (D), MS? of [MH]* ion at m/z 240 (E) and MS? of its fragment at m/z 127 (F) from TAMP

in feces (24-96 h pool). TAMP: (thiazolylalanyl)methylpyrrolidine.
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2.3.6 In vitro FRERIC &k 5 TAMP RURMRHHMOERKICBEET S REBEROEE

TAMP ZARIZEAL T, B MF SO KNI 7 v Y —2A (HLM) [y ZE AW TENE
U NADHEAEME B O NADPH {17 (NADPH ZER%-R) ZResd L7-hE R, TAMP |
HLM } 8 NADPH OfF(E R TOHRAAF LY UnbAREniz, &5I12, DK
SRR IR (unknown metabolite: UM) & H &4u7= (Figure 2-7), —
Ji. NAD*Z i L7t MIF S9 4y Tik TAMP (34 S /e inodz CRIBHT —
2)s TAMP K OKREAH O ARG T 2R 2R E S 5720, CYP LY
ALDH DBHESZ HLM & T NADPH ARGk 7 & e BOS RN % 7= (Figure 2-6
J Y Figure 2-7), TAMP £ 1-7 2 /XY MU 7 —)v (JL#i7 CYP BLEH)
[C &R o THEF S, F2Mx TREEDOAR G ILE S (RigHKT —4#),
XD, VEFAUFA AN UEE (CYP2ELVALDH FRESK) . &7 vty —
(CYP3A4/5 [HESR) MOV A /LT 4T 4 (ALDH [ESR) X, HLM 12X % TAMP
AREE L, REARBMOLER L7 ha Yy — il Lo THEINZR, ¥
TFNITFAANNRNI U (RE#ET —%) KOV ALVT 47 ATEHAEIRZ
2o 7= (Figure 2-7), #M#ax b + CYP Z W7 RH s Tk, TAMP ARkl
CYP3A4 K} CYP3A5 DAFFE F COHGRH HiL, CYP3A4 12X 54 kiL CYP3AS5
IZH LK 3 5 Th o7 (Figure 2-8), RENREHMOARIT CYP3A4 KN CYP3A5
DIFE T THBE S, TAMP (5T 2 RAREHP OLLFRIT, HLM &L TH
o 7= (Figure 2-7)

125

Residual activity
(% of control)
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(%]

ABT
FUR
TCM
TPD
MTK
SPZ
BNN
QND
bDC
KCZ
DSM

Figure 2-6 Effects of cytochrome P450 and aldehyde dehydrogenase inhibitors on TAMP
formation in human liver microsomes

The columns represent the means of two replicates. ABT: 1-aminobenzotriazole (500 umol/L); FUR:
furafylline (10 umol/L); TCM: trans-2-phenylcyclopropylamine (2 pmol/L); TPD: ticlopidine (1 pwmol/L);
MTK: montelukast (0.1 pmol/L); SPZ: sulfaphenazole (10 pumol/L); BNN: (S)-(+)-N-3-benzylnirvanol
(1 umol/L); QND: quinidine (1 pmol/L); DDC: diethyldithiocarbamate (50 umol/L); KCZ: ketoconazole
(1 umol/L); DSM: disulphiram (100 umol/L); TAMP: (thiazolylalanyl)methylpyrrolidine.
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Figure 2-7 Representative HPLC chromatograms for incubation of rovatirelin with human liver
microsomes (HLM) and recombinant human CYP3A4

(Thiazolylalanyl)methylpyrrolidine (TAMP) and an unknown metabolite (UM) were formed from rovatirelin
in incubation of HLM and recombinant human CYP3A4 for 120 min at 37°C. The effects of ketoconazole
(KCZ: 1 umol/L) and disulphiram (DSM: 100 pmol/L) on the activities in HLM were evaluated.
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Figure 2-8 Rovatirelin metabolite formations with recombinant human CYPs

The column represent mean of two replicates.
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24 ER

ARETIEH, MCleAAF LU v (32 mg) ZfEHERABHEICHERORE L, 7
FL U ot MTEITDHEDENRE L LI OWTEFEMARMmA 2R L, £z,
in vitro BRI LY, B MBI 2 AAF LY o EREEZEEHLNE L, 2
o ORBIFIIT—MIZ, & MBI 2 ERLEMEAYOWERE, EyHEA
TER O ATEEME, W ONS R R FEEE K OV PR R A5 ) & i 7o Bh A e oD T ) 1 2 B
it 2 DIZHMATH S (Isin et al., 2012; Penner et al., 2009, 2012; Walker et al., 2009) ,

MCle NF LY A HEROFKEG L& &, BHEBOWRIUIRLFTH Y . K
AETR B 1% 574 6.00 BFfH] T Cmax|Z3ZE L, £ ORIEI Y 32.1 Bl TR L7z,
Beh Uz o Reid Eic gt S i (B G-& 0 50.1%) . SR HFISIEH S o i
BEENHE SN (58D 36.8%), L7ei-> T, B AAF LU OB RERIN
1% 89.0% L HH SN, TNETICEmMINTZE v ANT U ZARBROFER & g L
FWEINETH S L5 2 b7z (Bruderer et al., 2012; Nijenhuis et al., 2016; Roffey et
al., 2007), £7z. b MIBT D FEYRMREITED L B2 b, R
MR L —E L7z (1.3.9HZM, Kobayashi et al.,, 2019a), R IPHEMEIZ a5 L& 2
i, ZORERNL DR E L EREED 36.8%LL ERTELENORINEIND B %
bz, B, EPRHITEEGED 7.01% TH o722 b, HE5ED 43%L
b ORP S sEEM & + ERREHY) DRINSNDAREERH D EE X b,
L3> T, B FOWIERITT v FORIGR (27.3%) LV bEWEZZHIL, &
HIZE MCBT LA FT XA T T 21Z7 v b (7.3%) L0 b &V ATHEMED
RIE X7z (1.3.1 TSR, Kobayashi et al., 2019a)

Mg NF LU R, MRS RER A L IRIT R G2 5.02 FFHETIC
B MR PR I L, AR 14.9 B TR F L7z (Table 2-2 K O* Figure
2-1), —F. 7v FROA XICHERAOEE LizE &, o AAF LU A0k
=L (7> b Tl tmax 0.4~0.6 K], A X Tl tmax 1.0 REFE]) . THIERENT T >
NT 3.3~77 K], 4 X Tl 2.7 Kl TH -7 (1.3.1 IHZH, Kobayashi et al.,
20192), THHDFERG, B MZBW TR AF LY T RBAFHCHRIL S Fv, fE
MORELNIIHRT D &F 2 b,
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Bebt% 12 Wil £ Cor AF LU O RPPEIERIT, HEREEO R R YRR D 5 b
T1%% 5, HGHHTIIZa T LU U EIZRPEIRE SN D Z E BB LR 5
7= (Figure 2-2),

ZDOk b ANT U ARBRIZET D kMR, (Ry) 1 0.713~0.771 &
i<, in vitro FERIZF 1T SH Ry (0.815~0.828) L[tk TH Y (132 HEMH,
Kobayashi et al., 2019a) . ERNIZEB W TH AT L U O MERF~OBITILREN
ThdIENRINT,

TAMP %, ITHlaZ V- in vitro SRBRICI W T FFHERFI TH S LH#HEE S
niz7=% (1.3.6 THEHR, Kobayashi et al.,, 2019a), & b~ AT U ZEERIZIB N T

PR TAMP 2% 2 )€ L7~ (Figure 2-1 & OF Figure 2-2), I+ TAMP
FEIX B G-% 8.00 HE[E] Chem MATHIREIZE L, TAMP O RFER Pkt 81X 5%
72 R CRORNIZE L2729, B MAEKRNIZE W T TAMP I3HERMNICAER S D
EHEZBNTC, TAMP O MAETREHERIZIE. SOV —7 RN b,
ZOE =713 < OFERE OMPERE TR by, &h54% 24~48 FFEIZII1T

B TAMP JREEICITIR & BRI ZEN 3580 b vz, £, BIORKRERIC
BiF5 TAMP O FERETIE, —2HOE—27 X380 ootz (F vk A3
on LRI HENERD, ZHODOERNL, “HOHOE =713 TAMP (i #)
REDEIRFIAENC L 0 A Ul E W EE 2 bz, TAMP @ CLr (9.45 L/h)
IZONWTIErEAAF LY 0 Clr (5.80 Lh) KV HKEL, TAMP [ "FL Y v
F 0 HRPICHE SN T W EB X BTz,

2RF LY RO HOMEE, JREOZEREFIZIE, Ecae AT LU EO
TAMP 233® b7, MFTHICHENTIZe AAF LU URNRH S < B ST,
TAMP (X ICH 514 R A > M3 (R2) TEFR I LMEER ML OFERFMICTZ LT
HEEz BN (ICH A K742 2009), ICH A K74 Tk, mEF o1k

EVEEYE OFREFEEIZX L 10% %8 2 AR E 2~ WX E 3B &
S, FERIKFHMENMLETH D EHESINTWS, TAMP OREEEITo A F LY
»BHEYE ORBRFE IR L 17.20%% 5 7-73, TAMP It N TRH Z BRIk L

THAMEEZ RS T 2O DM OB L Z KR A A 2 F v FTKRE LTIk
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TIRWEFIME 2 R T 2 E BN E o TS (F vt 4 i TEKRRSH
FENEEL . TAMP ICIXEEBER N 7202 & KON TAMP OIEFZE T e A F L) o
IREE B LR 2 &0 6 TAMP 13X in vivo I8 W Tr AT LU O3
ERICEH B L EHEE S L7z, S 512, TAMP 3BV THAERDNED &
. FERERFERBRICB O TCE FOBZEEL Y L+ ORERERERIN TV
(v Ko TR HNERD, —h. FORMEMm L LT, TA, HM2
KUY HM10 78 i K ORI R0 R HE S 7z, LC-MS 3T LW HM2 R OF
HM10 Db P& 2 HEE T 5 Z L IXTE R o72h, & MROT v MG 7T r 7
7 A VRERIZI T D HPLC oM OIRFFRE# 2 B35 &0 HM2 LT HM10 (£ 4L
ZhT7 v FOREHY RPML KT RPM3 ([ZHIY T2 L &7 (1.3.7 HBH
Kobayashi et al., 2019a), L7=23-> T, b MILIEICERD =T REY (TA,
HM2 KO HM10) (X7 v MBEFIZSAET 2 & B X b, b MEBR ML H O
P2t e MRERANREIIIEE L il S vz, B o . TAMP (16
BRI Tl b ZWRETH Y . odRltmic s Td TERHY (EHEOK
20%) THAHD, invivo IZEB T 5T LU COFEBERBHFREKITE AT LU U0
50 TAMP £k TH 5 & &z bz (Figure 2-9), L7221 - T, in vitro RBr % 3
fii L. TAMP ERRICB G532 PO EEMAHWRLFTC LI, & hv AT X
AERIZBUW T, TAMP (3R PR EEICRD BN b DD, in vitro 3R TIX
TAMP EROBHIZE NI 7 a Y — A Z R RE L ERENNETH -7z,
Z @ invivo LT in vitro FER [ OFHE I, in vitro 3R TIE TAMP ARS8 W 2

IZEaboEEX LN,

b MIFS9 K OYHLM % v 7z in vitro R OFE RS TAMP (ZAFIEH I ES
%5 ALDH, 72 /) _RTFFH—B R P AT T —BEORBERICL Vo F LY
VINOEBERNCAER SN DR TIT RN ERNRBR I N, S HIZ, anNTF L
Vo, 7Yy MEAREY == MR T v MiEFOE R 72 I T I 7~
TFHE—BIRMICIE A2 R Lz (L.3.5 S M, Kobayashi et al.,, 2019a), Zi1H D
in vitro AERKE RS TAMP (3K DR B ORHIE & 7> T AF LY >~
MBAER LIS DTIERNEEZ BTz, HLM (28 Tidk, NADPH [Z{KfFEL T
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TAMP Je OKREIREE DA A RIRFIZER D B v, T B OERIT CYP3A4/S5 PHEHK
(7 haty—n) IChoTHEFESIN, ALDH HERK (VAL 7 4T L) KO%E
DOIEERHY (P F AT A DN VER) b, TAMP A& BiE L7223, K
HRE O ERIIIAEH Le oo, 512, TAMP [Z## %2 & N CYP3A4 K}
CYP3AS ([ZX VK SN, TOMOFMIAZ & b CYP R TITAER S L7270
olz, Fio, RGP, MLzt b CYP3A4 KT CYP3AS (B TOATHE
RAERBRBD BTz, ZNUEORRENE . TAMP K UK F AR D £ i
CYP3A4/5 {EHEITIKAFT 5 Z &R EZ BTz, CYP3A4/5 I3 TAMP % [ELEZIIZ AL Ak
THLEEZXAONDN, TAMP (IR O AERIZIS CTER SN D & bHEZR S
AU, CYP3A4/S5 [T F LU i b ORI RIS 2 72 58 & R 7= 9wl Reft:
Wb LEBFZBNI, £l ALDH [HERIZARIMAGHY S D TAMP LRI 2%

MIFF & EZ B, ALDH 25 RS O TAMP ARGBFEICTH S LT D
Z L ZRR LTS, ALDH I NAD JEHEFMED T AT 7 =Bttt a 4425 2 L3
HMOHNTEY, FFMiaric/a< 9 L Tuwb 7% (Marchitti et al., 2008; Sidhu
& Blair, 1975; Yoshida et al., 1998) . ALDH 23 RARFHM O T I NEE 2 MK RS
LEREMEN B D LB Z BT,

b MZEBIT2r AT LU o OHEERHHEEE % Figure 2-9 |27~ LTz, EEOIHHRE
BBRFET D, aAF LY o REAGHHREEIT TAMP ~Of@ITH L LEZXD
%, CYP3A4/S IHMIL, in vitro BERO#ERIZHESNT TAMP AR O AR &
LTRESFHFGELTWD EEBEADBIL, SHIZAEOE F~ AT o ZBRIZEBI
LRI R DFER D O OMRH T HHR L 46% (TAMP O JRH K OFE PRt &
O [RPEE - REMEOE TP E]) LH#E L, DDl A FF 4/
TA X ZATIL, in vitro IR FEERBR L Ve ~OIEWEET — X IZESW T,
SR D 25% % 8 2 CHEGT 2GRN H 5561203, BRI A7E R
B FEhiT 52 L aHRELTND (EMA A4 K7 A 2012; FDA A X A
2020; EATIEAESE - ATERAER TEIEMBHIE & EIERIFWZ AL D 72D DY HE
HAEMAA RZ 421 2018), L7ehi> T, TAMP ARIC RIZ T OFHISE D58 % 5
i 9~ % IR FEA A AR R 2 i 2 M D D L E 2 BT,
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Figure 2-9 Summary of rovatirelin metabolic pathways in humans

P: plasma; U: urine; F: feces; *: The unknown metabolite observed in vitro, which was thought to be formed by CYP3A4/5,
may be an intermediate in this metabolic pathway.
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£ 3FE BKICEFAONFLY) > OEWEEER
31#E

BRI BV CTHEEOEY NI SN D562, fHAEpHcEhZno
FEHAE M SOOI E B IS S % AT FIREMED B 0 | TR R DOIREE O XU
BmiRRERZEESEZ T 203 H 5720, Zo k) 3EmMEAE/EH (DDI) I
TR ETOIHEND D, 61T, ARV TRl ks 238 o Hf
PIENEZ D Z ENTFHES, DDl RELIBENmE-T0D, £/, £< D
BEIRAL 2N, BUEIRGERR ISR Sz DD IS X W HiSBREE L T\ 5, HER o
FIMARIZB W TIE, BEOAFIE E 2 b0 I ) ICEEMERMLE W) DDl 24
STt Hao IR L, BAEKRFKOZORE (FRE) Z @t FHm4
LB D D, DDl &gl 3 2 BR D FEHi 715 Kk OVE 2 J7IT DWW Tk, A5 itk -
DHFNL NS HTA XA S TA RTA B E, FIEHEESR K OEY) k
7 U AR—Z =T L TURIEH@ O Rl & OISR R ST g (EMA 77 A
RZ A 2012; FDA 71 A % > A 2020; JRAT7 B EH - AEiEEAR TR B
& E R F RAIEME D T2 O DFYM BN T A FZ A -] 2018), 72%, DDI (2T
DAL LASTARTA NZDOWTREKMLBIE ORI A2 BRI EFRRY 72 38
#{ (ICH A K74 > M12 (Step 1) 2019) 7%, EH I HHFHAERESZE (ICH)
IZE VSN TV D,

Y OWAER) 72 DDl Z5HIiT 5121%, 1) YO EERERIRE A RET H 2 &,
2) EOKRNHEEIZE G- T H2RBWER KL OHEY ~ T o AR—F —DFL &Y+
k. 3) BYOMRMBEREKLNEY T v AR—F —~DFE (HFLOHH)
IZOWTHLMNCT D2 LBRE LD, Zhbd DDIIZET 55HiiiEZ% < 08
A in vitro BB BAG S, EYOKRNENEIZEE L 5 2 5 B OFFE 21TV,
DDI DFAE L ZOFNHEEIND, S HIZ, DDI 234 UL aTReERS @V IGaIc
X, FOBENFHI SN D, £ LT, BREDEEOIA & & HIZ in vitro FBRO
TGS, BRIK DDI #RERO LIV S v, SBRFEM OG G ITITR AW T &5
JE L CRBRERET 2 BITAT 5 B D D,

KRR LW LT AR =2 —OmMEBEB P ENBERICEET D L&, Kok
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BRPRMENEE T D55 T ORF 59 % DDl (#iM7: DD B4ELS
AREERH D, LT, RBEREEYM N7 AR —F —OmMEDNHEINDLS

BIZE, KB SBERREENOODNLAZ EBTHRIND, REHIE LT,
CYP3A4/5 & P-fii%x /378 (P-gp) DEERFEMENEET 5 LNMOLNTED,
W DG L7 DY) (PR EEMEE) 132 HRE SN TWDH, CYP3ALS KT
P-gp 1 d/TliE M OV et & 13 U DAk & 72 figids K OSHEARICFEL L TRV . FrIZHLE IS
BOWTHELHMA L TEDORINAHLESTL2EBZ26NTWD, L > T,
CYP3A4/5 KO P-gp DM % [HES 2 M OO HIE, #AR A MERIS o i g 2
REL ER S EHERHEIND, LLRDRL, ZOGEEBOKET»EET 5
7o, WA EAEHAREO M IRE 22 ST 5 RRAWT L OBmRICER T 5 00%
BRI RFET D 2 LIXREECTH Y | EEICERT ILERD D,

CYP3A4/5 (Zr A"F LY v OERHW TH D TAMP DARIZKELS FH L TEHY
(HEE AR T 5-21% 46%) . & IR DDI iBROFEMALEETH D LE 2 b (241H
2. Kobayashi et al., 2019b), CYP3A4/5 2B L Cr F L U U R HAE/ERSET
HDZEEREET DI, CYP3A4S ORLEI L OFt KR DDI RBRiCE
WTEBENDVENH D, A FT 3F > —/1% CYP3A4/5, P-gp K VLA AT
P 78 (BCRP) DOREIKTH D Z LA in vitro (IZEWTREINTWND
(Venkatakrishnan et al., 2000; Vermeer et al., 2016), F7-. BEERIZBWTA h T 2

V' —)LiE CYP3A4/S KON P-gp FEEHE oD M P BREE B A4 BN S8, 20 5 3 o 3K
TEREZBARSED Z ENMBN TS (Dresser et al., 2000; Venkatakrishnan et al.,
2000), & HIZ, HKMKRDO DDl HA RIA /A X ATIE, 4 hTaFy—u
358 CYP3AA/S5 BRESE & L CHEK DDI SRER COEAN MR E N TN D (EMA T
A RZ A4 2012; FDA J7A X > A 2020; [EAGEAESK - EinmER [EELE
B L3l B2 ARHE D 7 D O EAER AT A RF A ] 2018),

2T, AETIEBEREABEEZSGIC, o "F L) AR B NC A R
FaFy—plunFrioafifiks L, e AT LY COERNEIRE, NS WT
HORFME K V22 PRI DWW TR L 72, E£ 72, in vitro 3B 235V T P-gp & O BCRP
R m AT LY o OSEMEAFH L, AR AEMSK D DDI 234 U % AreEtill
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24 b7 a3ty = PERIC LV A L7z DDl ~D%F 52N TELR LT,
32 MHRUAE
3.2.1 fmEE
ARIGFIL, EREAGAGRSAMITZ Y =y 7 (RRIFEMEREER) (280
THEME L7z, 1BBRBAGANC, 2 OiRBREREFEBMOEREEZ B X ICBWV TR
BRFEEMGHEE, FEMRFSCELOZOMOERE, W ONTIRBRE O 7 E1220 T
FEEZ KRB EET, £, KIBBRIZ GCP DA RIF A2, ~LI U HESD
i FRA SR AL, ICH A RT A v ROPEESICHERL L THEME L7z, 7. IRRIC
AN DN T R TOFEREIZON T, IBBRBIAATICHERE AN D G X
5 R &S Lz,
322 HBRTHA
ARIGER (JRBRGTEEE 5 KPS1104) 133EE MO B0 & L T30 S 4.
RT 4~ AFEk (BMI) 7% 18.5~25.0 kg/m?DfdEE72 HAR NS (20~35 %) % %f
B b L, @PULUE R OBRIMEHES Table 3-1 (2R L7z, 16 £ O/ H AR NS
PWERE DAL, NRZE KO, AEPWRAE, 12 FHE0EXNE
NIRRT X > TRW SR oEFRRIBII VT b RIFTh o 72,
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Table 3-1 Inclusion and exclusion criteria for clinical DDI study between rovatirelin and
itraconazole

Inclusion criteria Exclusion criteria
®  Japanese males between 20 and 35 years of age. [At the time of prior examination (within 28 days before the
®  BMI between 18.5 and 25.0 kg/m?. administration of investigational drug in Period 1)]
®  Written informed consent to participate in this
study. ® Not good health, as determined by a medical history,

physical examination, 12-lead ECG and clinical
laboratory evaluations.

®  Positive result to the test for the hepatitis B surface
antigen, hepatitis C antibody, syphilis serum reaction, or
human immunodeficiency virus antigen/antibodies.

®  Significant history of drug allergy.

®  Addicted drinker consuming more than 40 g of
alcohol/day.

®  Positive result to the test for urinary abuse drug testing
(benzodiazepines, barbiturates, tricyclic antidepressants,
stimulant drugs, morphine, cocaine, cannabis, or
phencyclidine)

®  History of liver disease.

[Before the administration of investigational drug in Period 1)]

®  History of thyroid disease or deviation from the upper
limit of the standard value in the thyroid function tests
(TSH, FT3 or FTa).

®  Subjects whose blood pressure or pulse rate
corresponded to the following criteria: systolic blood
pressure  (decubitus  position), <80 mmHg or
>140 mmHg; diastolic blood pressure (decubitus
position), <30 mmHg or >90 mmHg; pulse rate, <40
bpm or >110 bpm.

® Intake of any foods or supplements including St. John’s
Wort, within 4 weeks of dose administration.

® Smoking or intake of nicotine patch/gum within
12 weeks prior to dose administration.

® Use of any medication within one week of dose
administration.

®  Subjects received other investigational drugs within
16 weeks of dose administration.

® Donation any blood, plasma or platelets within the
4 weeks (>200 mL) or 16 weeks (>400 mL) preceding to
dose administration.

®  Excessive exercise with fatigue and muscle pain within
one week of dose administration.

®  Subjects who are judged to be ineligible for clinical trial
by principal investigator or subinvestigator.

BMI: Body mass index; ECG: electrocardiogram; TSH: thyroid-stimulating hormone; FTs: free triiodothyronine; FT4: free
thyroxine.

FIHICBWT, 1 HEOHICEROHEHRF I NF LU 1.6 mg (1.6 mg &,
H B IRk A) 2 HER O S L (Figure 3-1), 7 AR OAREWIM (—5
FOIZIERE) 2T, B N ICiEA hTa Y —1 200 mg (f Y Y —L B TRV
50 [50 mg 7 &) x4, Yoo 77 —<kASH) 2WIAEZICL A 1ERA
&EL, A5 9 BEERE LT, A FT7at-y—fEkh 8 HAIZBWT, A b
T aFy — 5% 1R ZZEOWERE ~a 3F L U 1.6 mg Z H[ER 05

74



Lz, BRFLUUROA FTaF Y —d, 150 mL Ok e & HICROKSSh
Tz HBRE ORFROKGEIUL, 2T "F LY b4 4 RERK O 1 K
M E TR IR & 7o, TRBRFEME MBI AR L T A, X ToWBRE 2T
fl— A ==a—omEaEkREN RN, ZJv—"T771r—=y JL—=T7T7L—>
Va—A, W7z IT AT 0 I U EEGLRLEOEIOEBREZ, #5 2 H
A7 & FBR IS T # 0B FE £ TREIE L7, BBRHIMIT ., 71 2 — BT ORI ¢
APl SR irolc, Flo, HBRFIIHRLGO 7 BRI OREEDIBREEE T, WO
BHaE LWL IR bz, 17 HEIC, fEZECME . AR h oA
KRR DOFE R 2 a8 L. BB 1R i BB & 0RFE L 72, 22 H HICAHE
BRI A OFE RA MR Lo, IR 1 IARIBBR A~ OB E# T & Lz,
AEFLIL. B IHOEME G5 22 A HE THE I,

Washout
period

‘H Period I

Rovatirelin Rovatirelin
1.6 mg 1.6 mg

Day12345678 910111213 14151617 18192021 22

e

ltraconazole
200 mg (50 mg x 4)

Figure 3-1 Study design

Open-label study designed to determine the effects of itraconazole on rovatirelin pharmacokinetics.
3.2.3 K& M1
ZARMICEA LT, BRRE, AByimAg, 12 FELENMOAEFROE =
Z ) TRERN D IR A E U TR L 7,
324 B R VN DFHIRE
MAEFREREM OME 3 mL) &, v "F LU o EEFRECICEG% 0.5, 1.
2. 3, 4, 5, 6, 8, 12, 16, 24, 36 KU 48 BEfEIC~/RY VAL L= F = — 7 ~F
WUz, WHWFRIREHROmEKE 3 mL) 1%, v \F LU b N 5% 2,
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4, 8, 12, 16, 24, 36 }OF 48 KFEICEER L7z, I R EEIE Cld, BRERL 72 1f
W% 4°C 12T 10 47ff. 3000 rpm TimDoBEL., & o2 RET 5 E T
—70°C IZ TR L7z,

JRIZEASF LY R (ERD B EGRTE T) N H% 0~4, 4~8, 8~
12, 12~24 JOF 24~48 W] O X CEREL L . BIRP OIRIZBREIRE LTz, £
D%, K% 5B LHIE £ C-70°C 12 THRE L7,

migEF o TSH, RV a—R¥ A= QN 3 — R A m=FTs), ¥
fuaxvy (EHY A exv > FTa), a7 275> (PRL) BEIX, St
T AT =T THiiRE 2 W2 ERIEFHOE (ECL) A A 7 v A2k vl
E STz,

325 MR UVRFONF LY U RU TAMP EERIE

2 XF LY KR RN e ST LU -dio DOREYE S 3B RS R A S 0 & |
BARF LY OREYTH D TAMP OFEHE G IIRA ST — R Rt &
AU7-, OASIS HLB pElution Plate (Waters Corporation) % A>T, Ifi 550k}
(100 pL) SUEIREE (50 pL) v RF LU o KO TAMP ZHiH L7-, API4000
(AB Sciex LLC) K UF Shimadzu LC-10A HPLC system (SHRUERT) #HW T, =1
NFY R TAMP BEZ RS T 4 TAF L E— RTL Y hrAT L—AF
b %17 5 LC-MSIMS {£EIZ KV #fliE L7z, HPLC |2 X 240HEl%. 40°C fRi L7
Synergi Polar-RP 80A 7 7 & (E & 150 mm x N 2 mm, ki £ 4 um,
Phenomenex) % AW T{T-7-, BEIA L LT, 70%DOBEMHE A (20 mmol/L XfE7T
YE=TU A, pH 4.0) KUR30%DOERENEB (7 h=RFU L/ X% 7 —/[11, viV])
ZHv, 02 mUmin O TTY A4 V7 I T7 4 v 7 I LT, 2ERICE=4Y
7 (MRM) 2LV, enFL Y oroEEEME (nz 367 — 254), TAMP OF
BEATE (M2 240 — 127) ROWEERE (2 3F L U 2-do) OBEEEAMRL (miz 377
—254) OBEBEZE=F—L, an\F LU I TAMP RBEZJIE LT,

o ARF LU KO TAMP ORE#RIT, fmiEE T 0.02~40 ng/mL. RREHCT 0.5
~1000 ng/mL O#PHTERK L7z, sUEIORIERNSERME, EivE, Bt (B
KOFERE), ¥~ MU v 7 2 F, AROZYHER L EMEICONTHEE L, 2O
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FEREE OGP HERE S Tz,
326 RYERE/NFA—FDEH
Y ERE /XN T A — X . WinNonlin Professional Edition Version 6.2 (Pharsight
Corporation) % VT o 3— kX2 MENT 24TVl 2 OPERE T — 2 D25
B U7z, MR- R T (AUCks) (X, V=77 v 7 mr ¥ i
Bz W THRE Lz, 0 22 bERKFFE TD AUC (AUCiH) (X, RO
FEHERB Z25MET 5 2 LIC K D EH Ue, WAREEIE (tu) 13, e 3Z8 i L 7 i
R EE-RFE AR ORERFRIC I T 2 E (W) BRI L7z, Cma X O KR EEE]
R (tma) (FEBEE Lz, RO 2Z VT 70X (CUF) 135 &% AUCinr TER
LCHRH L7, BRI 205 (VF) 1%, CLF % A, ThL THEH L,
R ARF LY o KON TAMP 2 BEIZEREUX R O JRE B 435 U, A EREUXHEIZ 3
JHEIEZFREH L, BUES, P (Ad) SUIRGEISHTLEIE (fe)
ELTRLT, £, MRKHEZ L ICEEZ R L CRBORINE A FH LT,
B V7T 2 (CLr) 1&, IRPBEFBEIEME (Ae 04en) & AUChst TPRL TH
H L7,
3.2.7 #EETERAT
HIENEE X T A — Z TR R OEBIRE (CV) TR L. tmax i JE,
RNEMOR/METR LT, 4 b7 a3ty —AHICE e T 1L U v ORNE)
RE~DEEZ T 5720, tmax ZBRE B NF LU U KO TAMP O3p@ihie <5 X
— B R L ERG EENR. BBREE T X LR L LIERIBIRE
TT K VRN LTz, #Et7 e Z 4 SAS U U—* 9.3 for Windows (SAS
Institute Inc.) ZHWTEGHERM (2 XF LUy + A4 873y — A& 5% e
NF LY B E) OHIZOWT, £37 2 —2 Ol 90%EH XM (C) %
HeE LTz,
3.2.8 Caco-2 HifaEEIRZ#H L \f- P-gp XU BCRP ~DE&EM
AERICHWZ[MCle X F L Y 1T Selcia Ltd. THL L. 97.7% D S b 2R Aol EE
J Y 552 MBg/mg D ELHSREToH 72, ZOMOT N TOFAIE, Bi il J OV
SIMTHSUIIZEI T v . w2 A L CRBRIC 7z,
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Caco-2 fifdiX, DS 77—~/ A F AT 4 INKRASHN D AF L, MR I 66~
67 DM Z BRIz, 10% Y SIERIME, 1%X=V - XA ML T b~ A,
1%L-7 /12 X 2 KON I%FEZET X/ Wiz & e DMEM KA filakz & (M L,
ML CO2 A & F 2 _—H —MCO-175 (5% CO2 K U 37°C; PHC #hi&tt) W TH:
# L7-, Caco-2 flifid (5.0 x 10° cells/cm?) 1% 175 cm?Dffifai# 7 < A 2 (Corning
Inc.) ZHWTHEC L, ZD% 12 7 =v® Transwell 7L — ~ GlFLY 1 X 0.4 mm,
B mfE 1.12 cm?, Corning Inc.) (Z#&fE L CRREBRICH W=, MilaIX 12 7= v
Transwell 7L — R T 2.7 x 10° cells/cm?* CHEFE L, #FFEOFH & E D% 22 HH] 2~3
A2 o 2284 LT, invitro ik slBric it L7z,

FER A2, Caco-2 Mfa g% kT > AR — MEMETE (25 mmol/L HEPES pH 7.4
KO 25 mmol/L D-7 /v — Az G der 7 AMIRER) T 2 B Lo, BEF
#% . Caco-2 Ml Mg D% EZEREST (TEER) #BKIRFUER E > X 7 A
Millicell-ERS (Merck KGaA) % W CHIE L7z, TEER fiE2% 300 Qecm?LL E o
Caco-2 AL HLEMZ in vitro $EitsBRICEEH L7z, Mlaz b7 v AR — MEEIR
(GLEMIZ 1.5 mL, TEHEAIC 0.5 mL) T, CO2A »FaX—F— (5% CO LT
37°C) WT 30 w7 A rFax—FLk, N7 U AKR— MEEIKET T
0.02 umol/L PH]=A ka2 ¥ /L 7 =— k, 1 pumol/L PFH]Z =T >, 1 umol/L [*H]
~ = k= b, lumol/L FH]7”'©~7'Z / v —/L X% 10 umol/L [¥Cle NF LV &
LI N =i Uiz, P b T 0 AR — 2 =125 5 B M 2 F
T, A rFax—rary VHO T VAR — MEBIRK O R —FIK
12, P-gp FHEZE (50 pmol/L ~XZ /X)L TV 50 umol/L ¥ =37>) Xi% BCRP %
FE (50 pmol/L / AR e AT v OV 1 umol/L Ko 143) Z#AN L7z, In vitro s akik i3,
AR O TE M (0.5 mL) UFHEJEM (1.5 mL) OV R —iwil z i
M2 LICEVBMA LT, BBeniciEe 9 (150 rpm, Titramax 100; Heidolph
Instruments GmbH & CO, KG) L7236, CO2A v F = X—& — (5% CO, & ¥ 37°C)
WNT120 0o > Fa_X—h Lctk, 72787 %=k (100 ul) %, R —iaik
U U7 BORHA BEREL L 72, 37T in vitro fiikikBRix, 3 [EiguK L7z,

BHE LR A F L — 3 427 5L Hionic-Fluor (PerkinElmer Life &
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Analytical Sciences) LRI L. K> > F L — 34 v % —TRI-CARB
3100TR (PerkinElmer Life & Analytical Sciences) % W CTHREZHIE L 7=,

AT OBBLEEL (Papp) 1. KEAWTHEE L=,

Papp = (dQ/dt) x (1/A x Co)

Z 2T, dQ/dt iTEFIRIEDFEEEEE  (umol/s) . A IZE T = LD T 4 VX —IEFE
(cm?) | ANT CO 1F R —EK DA E (umol/lL) TH %,

PEHEE (Re) 1d. WA HWTER Lz,

Re =Psia/Pas

Z 2T, Peald &M w5 1) D LT WERETH Y . PaplLTESmMA
7 & BT 0 BT OF R T B,

FHE#R (Ir) X, RKAZHWCEHE L7 (Balimane et al., 2008) ,

Ir =[1 - (Pe/ai — Pag,i) / (Peia — Pa)] x 100

Z 2T, Pea il ZFEFFAFLE T TOIEEM A & TESRA T 17 O [T O Z iR E T
H Y. Pup, i IMLERIE T TOESM A S ELEM T O BT OFBRRE TH D,

33 #ER
3318/ F LY YR TAMP OEYERE

BARF LY CHEMBE SIS P T a St Lt OB S HSOu RF LY UK
O TAMP O iR EHER, n3F LY KON TAMP O R FEIR R % Figure
3-2 KOt Figure 3-3 12k L=, F7-. B AF LU U KO TAMP OEWEIEE T X —
X T Table 3-2 kWM Table 3-31277 L7z, A b7 2y — L& 5RO =
NFVL Y OMBEFREITr AT LY CEME G LE L, WThomiEd
REHE OMFFO v — 7 BIRDER O biv7e (Figure 3-2 A, Figure 3-3A X U'B), =
NF LY D Crax& AUCint DRI IIZZE N EA 3.05 & 282 THY ., Cmaxtt
(2.64~3.52) MUY AUCinetl (2.47~3.23) @ 0% (CD) Twu A FL Y&
A b7 3TV =N ORI L LY AEERNEE 20 LS s 0.8~1.25 O
XN THoT-, B2, A T a Y — AR TIE, T X ToOBRE Tr
F LU D Crax X TN AUC 1t DEGINDNZE D H4L7= (Figure 3-4 A X TVC), R \F L
U2 ®tya, CLUF, KON VLIF OB (90%Cl) X% 2h 058 (0.47~0.71) .,
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0.35 (0.31~0.41) KT 0.20 (0.16~0.26) Toh-o7=d, BAF LY D tmal FIER:
Ligrolc, A 8T7aF Y — VoG RO F LU oo RFER PR,
a T LU B G ERIC R %o 72 (Figure 3-2 C), B 3T L U 2D fe gagn Mo
O CLr DAL (90%CI) £ <4 3.00 (2.65~3.39) K T* 1.04 (0.99~
1.09) THY., A FT7aFY =R GIZED e F LU D feoanlTHML 72
. CLrIZEB) L7227z,

A T aF Y=L PFHEGROMEFR TAMP JRE T e NF U B GIRFZ H
~TIET L (Figure 3-2 B i TNC Figure 3-3 C ,O'D). RRERFHEHEE LA T =
T — P CIRME T L= (Figure 3-2 D), TAMP OIRMEIRE /X T X — & D24 /i]
I (90%CH X, Cmax 7Y 0.44 (0.37~0.53), AUCint3 0.70 (0.63~0.78) . ti
73076 (0.51~1.14), feo4en’ 0.48 (0.41~0.56). CLr7%%0.84 (0.79~0.90) Th -
72

I 100 12 1
%, —&— Rovatirelin 2 1 —&— Rovatirelin s
= 15 alone Gm =) alone 0.1 &8
g —e—Rovatirelin+ ' P "® £0g8 ] —e—Rovatirelin + ;
a Itraconazole g Itraconazale 0.01
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Figure 3-2 Plasma concentration-time profiles of rovatirelin (A) and TAMP (B), and cumulative
excretion of rovatirelin (C) and TAMP (D) in urine after administration of rovatirelin
alone (1.6 mg) or rovatirelin with itraconazole (200 mg) to 16 healthy male subjects

Each point and each vertical bar represent the mean and SD of 16 subjects, respectively. Insets (A and B)
depict the same data on semilogarithmic scales. TAMP indicates (thiazolylalanyl)methylpyrrolidine.
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Figure 3-3 Plasma concentration-time profiles of rovatirelin and TAMP after administration of
1.6 mg rovatirelin alone (A and C) or rovatirelin with 200 mg itraconazole (B and D)
to 16 healthy males

Each point and vertical bar represents the mean and SD of 16 subjects, respectively. TAMP indicates
(thiazolylalanyl)methylpyrrolidine.

Table 3-2  Pharmacokinetic parameters of rovatirelin following administration of rovatirelin
alone (1.6 mg) or rovatirelin with itraconazole (200 mg)

Rovatirelin alone Rovatirelin + Itraconazole

Parameter (n = 16) (n = 16) Ratio? 90%ClI?

Cmax (ng/mL) 4.05 (33.1) 12.36 (41.1) 3.05 2.64-3.52
tmax () 5.0 (4.0-6.0) 5.0 (0.5-6.0) NA NA

AUC st (ngeh/mL) 37.5(27.1) 109.9 (34.1) 2.93 2.57-3.35
AUCinf (ngeh/mL) 39.2 (27.2) 110.7(34.0) 2.82 2.47-3.23
tuz (h) 10.6 (54.6) 6.1 (31.8) 0.58 0.47-0.71
CL/F (L/h) 40.8 (27.2) 14.5 (34.0) 0.35 0.31-0.41
V/F (L) 621.9 (65.0) 127.4 (54.9) 0.20 0.16-0.26
fe 0-48n (% Of dose) 13.7 (22.1) 41.1 (26.6) 3.00 2.65-3.39
CLr (L/h) 5.4 (15.0) 5.6 (17.7) 1.04 0.99-1.09

AUC indicates area under the concentration-time curve; CL/F, oral clearance; CLR, renal clearance; Cmax, maximum
concentration; fe, percentage of the administered dose; max, maximum; min, minimum; NA, not applicable; tmax, time of
Cmax; tuz, half-life; Vz/F,volume of distribution during the terminal phase.

The values are given as geometric mean (geometric CV%) except tmax, tmax is presented as median (min-max).

2 The ratio (rovatirelin + itraconazole versus rovatirelin alone) is estimated with two-sided 90% confidential intervals (CI) of
parameter.
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Table 3-3  Pharmacokinetic parameters of TAMP following administration of rovatirelin alone
(1.6 mg) or rovatirelin with itraconazole (200 mg)

Parameter Roveztr:rzlilnsiollone Rovatireléﬂ ;r Ilté?conazole Ratio? 90%CI2

Crmax (ng/mL) 0.47 (23.3) 0.21 (35.2) 0.44 0.37-0.53
tmax (h) 8.0 (5.0-48.0) 12.0 (12.0-48.0) NA NA

AUC st (ng-h/mL) 11.4 (34.0) 6.0 (34.1) 0.53 0.44-0.63
AUCint (ng-h/mL) 11.7 (54.0)° 7.6 (59.9)° 0.70 0.63-0.78
tyz (h) 15.4 (74.4) 14.6 (82.8)° 0.76 0.51-1.14
fe 0-48n (% of dose) 9.6 (28.6) 4.6 (32.2) 0.48 0.41-0.56
CLr (L/h) 5.4 (30.5) 4.5 (34.5) 0.84 0.79-0.90

AUC indicates area under the concentration-time curve; CLR, renal clearance; Cmax, maximum concentration; fe, percentage
of the administered dose; max, maximum; min, minimum; NA, not applicable; TAMP, (thiazolylalanyl) methylpyrrolidine;
tmax, time of Cmax; t12, half-life.

The values are given as geometric mean (geometric CV%) except tmax, tmax is presented as median (min-max).

@ The ratio (rovatirelin + itraconazole versus rovatirelin alone) is estimated with two-sided 90% confidential intervals (CI) of
parameter.
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Figure 3-4 Individual Cmax and AUC ast values of rovatirelin (A and C) and TAMP (B and D) from
16 healthy male subjects administered rovatirelin alone (1.6 mg) or rovatirelin with
itraconazole (200 mg)

The bold line indicates the median. AUC kst indicates area under the concentration-time curve from dose to
last measurable concentration; Cmax, maximum concentration; TAMP, (thiazolylalanyl)methylpyrrolidine.

3.3.2 N 2RSS
g NRNF LY VEMBE XTI, NI a ) — L OBEHARED TSH, FTs, FTA &Y
PRL EEHEREL % Figure 3-5 (TR LTz, A 7 aF Y — LOFHEED TSH, FTs O
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Figure 3-5 Concentration-time profiles of TSH (A), FTs (B), FT4 (C), and PRL (D) following
administration of rovatirelin alone (1.6 mg) or rovatirelin with itraconazole (200 mg) to
16 healthy male subjects

Each point and each vertical bar represent the mean and SD from 16 subjects, respectively. FT3 indicates free
triiodothyronine; FTa, free thyroxine; PRL, prolactin; TSH, thyroid-stimulating hormone.

3.3.3 &4

ZORER DDI FERICEB N T, EERAFEFZOECHITEED oY, AFFR
ZELHICHRBRZ UL LZBRE 1T W oo, BFEFERIIuARFL I VA T
aF Y =L ORFHEG%IZ 16 AT 13 AOBEBRFEICRO Hei, mAFL v
B G50 O b T a7 — VMR BRHZIZER O b e o7z, 2 BILL LR
BREICHRBL LA ERGIE, BL, BRI, HERR, IR K& OWE A P
Tholz, AFFRIL, PEEOT IV UTEIER (TH VT EEBRLOR
IR L g (O R ONWErE) ZERE . TR TRETH -T2, WTho
FEFERLuNAT L) UREEORRBEEREES RN 2T2b DD, TXTO
AEFRGIIO AL G4 48 REFILINICIHAR LTc, £72, BRRAM, 12 FHE.0E8X,
RE K OB PR A ORI OW T, BRI 2 BT RLIEEED S

S77,
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3.3.4 P-gp U BCRP IZxt9 A B M1

Caco-2 Ml E B Z AW C, [MClr "F L U DOIEFEIEIC KIET P-gp PHESK
(RIRINKEORF=V ) KOVBCRP HESR (/A4 KON Ko 143) D4
HER L, aXF LU o P-gp O BCRP (Zx9 5 FE 451 L7- (Table 3-4

K " Table 3-5),

AT LY OBEFEIIIHE T A~OFERRD HiL, v AAF LU ok
TR 3 Thole, mAAF LU COPEHEIL P-gp FHEHK TH 5T NI LK
FoUUAFE FTH L, ZOERIIZNEI 95.600K% X 782% Th -7, —Ji.
BCRP [HEMKTH 2D/ REA T U KD Ko 143 77E FCik, Winoa A"FL v
Ot 2> b r— L LIRIERIE TH o T2,

Table 3-4  Effects of P-gp inhibitors on bi-directional apparent permeability of [**C]rovatirelin
across Caco-2 cell monolayers

Substrates/ Papp (x 107° cms) Re Ir

(+ P-gp inhibitor) P b Poa (Peia / Pas) (%)
[**C]Rovatirelin 1.11 +0.36 3.00+0.04 2.7 0.0
+ 50 umol/L Verapamil 1.28 +0.12 1.37£0.03 11 95.6

+ 50 umol/L Quinidine 1.25+0.13 1.66 +0.13 1.3 78.2
[®H]Digoxin 1.29+0.12 2267181 175 0.0
+ 50 umol/L Verapamil 7.00 £0.42 8.87 £0.17 1.3 91.3

+ 50 umol/L Quinidine 6.35+0.20 8.72+0.11 14 88.9
[®H]Mannitol 0.81 £0.02 0.33£0.02 0.4 —
[®H]Propranolol 32.30+0.74 29.99 +1.25 0.9 —

Ir indicates inhibition ratio; P, apparent permeability of apical side to basolateral side; Papp, apparent permeability; Psia,
apparent permeability of basolateral side to apical side; P-gp, P-glycoprotein; Re, efflux ratio.
Papp Values are expressed as the mean + SD (n = 3). The concentrations of [**C]rovatirelin, [*H]digoxin, [EH]mannitol, and
[®H]propranolol in transport buffer were 10, 1, 1, and 1 umol/L, respectively.

Table 3-5 Effects of BCRP inhibitors on bi-directional apparent permeability of [**C]rovatirelin
across Caco-2 cell monolayers

Substrates/ Papp (X 10°° cm/s) Re Ir

(+ BCRP inhibitor) P b Poa (Peia / Pas) (%)
[**C]Rovatirelin 1.03 £ 0.06 2.87£0.15 2.8 0.0
+ 50 pmol/L Novobiocin 1.06 +0.09 2.78 £ 0.04 2.6 6.2

+ 1 umol/L Ko 143 0.94 +0.06 3.10+0.24 3.3 -17.1
[®H]Estrone sulfate 2.38£0.39 63.41+0.16 26.6 0.0

+ 50 pmol/L Novobiocin 10.65 +0.38 3.71+£0.16 0.3 1114

+ 1 umol/L Ko 143 11.26 +0.82 21.82+0.80 1.9 82.7
[EH]Mannitol 0.90+0.21 0.28 £0.03 0.3 —
[®H]Propranolol 32.83+1.02 27.74 + 3.80 0.8 —

BCRP indicates breast cancer resistance protein; Ir, inhibition ratio; P as, apparent permeability of apical side to basolateral
side; Papp, apparent permeability; Pe/a, apparent permeability of basolateral side to apical side; Re, efflux ratio.

Papp Values are expressed as the mean + SD (n = 3). The concentrations of [*“C]rovatirelin, [*H]estrone sulfate, [*H]mannitol,
and [®H]propranolol in transport buffer were 10, 0.02, 1, and 1 umol/L, respectively.
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34 EE

RETIE, RN BMELZ SR, e "F LY U ABMEE (1.6 mg) e
FLlreA F7aFy— (200 mg) ZHFMEEG L, e F LU R g-EAEAE
ML 725 L&D DD IZHOWTEHMEI L7z, A b7 )Y —/Lid, CYP3A4/5 [HE
CINAZ, HEM T AR=F—2WETL RN T VD, A hT7a)ty—
NOZNGHEMEAR T AT VY OERNIIEBA~ZET D060 EHLNIT S
72812, Caco-2 MBI A V7= in vitro BsiRBR 2T\ e XTF LU VIR L
RO R T AR —=Z—ZFIE LT, ZH6DH5I. KoK, Jhitk O
YA EAEFSED DDl FAMT 2 BR T 5 7= DIZIERICH A TH 5 (Bohnert et al.,
2016)

A ~T 3G —uiE, invitro X OVin vivo (23 THR 7172 CYP3A4/5 K T8 P-gp BE.
EHAKTHY  (Dresser et al., 2000; Jalava et al., 1997; Jurima-Romet et al., 1994; Marzolini
et al., 2004; Olkkola et al., 1994; Templeton et al., 2008; Venkatakrishnan et al., 2000;
Wang et al., 2002) . in vitro TIZBCRP HEHK THDH Z L LRI TV D (Vermeer
et al., 2016), = \F L U (FL CYP3A4/5 DIE TH YV | in vitro LTV in vivo (280
TEIZ TAMP IZf{# s 5 Z &AvRSi, TAMP OREIHFGHR (fnrave) 13 46%
CHEE S (24 TES PR, Kobayashi et al., 2019b), F7=, uXF L U (X P-gp D
BETH DN, BCRP OIEE TIER -7 (Table 3-4 XU Table 3-5), i L 7=k
K DDI #BRClix, 4 b7 =2+ —/L (200 mg/H) % 8 HEIEHE L, n A "F L
U e GEToT-, LIE-> T, ZORK DDI R TiE, A T3
—/L D CYP3A4/5 KN P-gp BAEMERICKRE Liza /" LU > @ DDI 23-+43 12 ffEid
TELEEZBND,

A I aF = OPFRREIZLE D aAF LY D Crax T AUC 1359 3 fi51
BEML ., tipl 3R Lie o7z, £72. TAMP @ Crax X UV AUC 135 12 123 LTz,
EHIT, BAF LY D feounlTHIM L, TAMP @ fe ougnl T LTz, T b O
R, A b7 a7y =L EPEEEROER T A AF LY EHAEER LT
WHZ ENRBENTZ, £, eR”XF LI O VT T AFRHTH DA,
AT aFY =P T i DIERITFEO SN o722 &b, FHE O
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EPMHAEAEHORBAERLT ClEneEEZx o, LT, £ hT7afFy—b
(2K D/ CYP3AAS DIRENMHEFMICHE S L TOWLAREENRDH D . S 51T,
BAF LY NI Pgp ODEETHLT2D, A4 8T aF Y — I X5/ P-gp DIRE
HAEEHORAEICTEE L TWD EZEx b, B MM _fEEICK TS5 CYP3A4
& P-gp OBRFHRILEIMO CYP 3 FORBLEL Y &V UIFRETHY |
B DORIIIPTFEEDOMEEEELET ZH S GODHET L ENMoNTND
(Lindell et al., 2003), = NF LY & A KT aF > —/)L®D DDl TiL, Cmax?’ 1.41~
5.06 fif. AUCpst?s 1.19~5.16 fi5IZHIN LIEIRFIZEN G880 Hivlz, 2 b OfEK
FZAE)NL., Z DD CYP3A4 KO P-gp FEEHEDO LD LI L T/hEWEZZ b
Too ZOFEBIELT, TUVAFL LTI Cmax 25 1.1~243 %, AUCini2d 2.6~20.5
% CHV (Tapaninen et al., 2011), > > /NA X F 2 TlE Cmax ¥ 7~56 {5, AUCin 3
13~25f%T& Y (Neuvonen et al., 1998), ¥ =" Tl& Cmax?® 0.1~1.7 {5, AUCins
23 0.8~3.4 f% (Kaukonenetal., 1997) A#L7=Z ENHLNTWND

B a NF LU REHER OME R B — 7 TRRIZHOW TR, 0 IRIIMGEFR I e
< 1 WNGEFEZH T 53EMIEO LMD R — 7 R LT D &
#x biviz (Zhou., 2003), A k7 =) — L OFH &G RTid, CYP3A4/5 KO
P-gp DIELFEIZL Y v A"AF LY O —RRIUHFENMELE S N7z LB 2 B DMK
v— 7 IRPBIE SNz, a AT LU OWIGETE 2 FEAIC B R T S 72 DI12iE
BTV 2B L TEBERTLLENHD LB DN,

A NT7aFy—nEF, VIFxTr, IV KRR ATFTUUD CLrEENLEN
20% (Jalava et al., 1997). 49% (Kaukonen et al., 1997) K U 24% (Karyekar et al.,
2004) IXRFSEHZ ENMBNTND, DD CLrOEA T, P-gp OBIRME
DWRHEFEEINTLZEICXID2bDEEZIOND, —T7. A FTaFy—ud, ¥
X LFEBRIZIN Vivo D P-gp E THL 7 =F V72 F VD CLlg (XY
7 =) VBT 55.6 mL/min, A ~ T =)y —/L & O T 50.4~58.6 mL/min)

TR A 5 2 I, mPERE A EF &7 (Shimizu et al., 2006), Z DOFERMNS
A N7aFy— kb P-gp BLEICER L7z DDLIZ/METOAREEZ O | B LD
JRPPEIECITE Z 57202 £ &2 LT\ 5 (Akamine etal., 2019), m/XF LY >
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Db h~ANRT U ZARBRTIL, BEEDDR &L 36.8%NTHLE D BRI S i,
KRB AT LY O ERPET R PR (BREEDK 433%) THY ., R
IEHPERE ISR (R G-EOK 18.1%) SN D Z N LMNIo7c (234 KN 2.4
THZ M, Kobayashi et al., 2019b), JRP R NF LY ORI VT T X
HOREFHETHEEZ LN, aAAF LU O ClridA FT7a)FY — o
PR GIC I VIETE, 7=V 72+ V0 ERBCREPHEICB T P-gp 12
ED0WITHEI N RN EZ 2 b, £, e T LI COREFRG%D Clr
(6.3~76L/M; F vt 3N TEKRNNSHE HRER) 13REKAETEER GFR
(756 L/h) x f, (0.891) (Ito et al., 2013; 1.3.2 THZ: [, Kobayashi et al., 2019a) & 1F
FERFETHY ., e AF LY O RPPEITIT W SUIFRIN OB L1372 <L Sk
ERINEB A EICHEEGE L TWD b0 EEZ L, Lizn->7T, P-gp. MATEL/2-K,
OAT1/3 Xi% OCT2 DY N 7 v AR —2 —PHEFBEINL Z LICLVansFLy
> @ CLRPME T35 DDIZOWTIE, B&T 208 X720 &l &z,

A FTaFy—=nFzue"F LI CORNFIBERZE RS, TSH, FTs &KUY FT4
RENEF L, PHEEOT I UTHIEREFHHEREZLEESEI L, ZhbD
WNRWAR~DEEIT A N T a) Yy — X o glEh@EEmhENLE S e T L
VoOMHPREN ER L2 & XDEHEHOBERICLIbDOEBEX 6N, A
EREGORBURDUIIWRE L o TR SN, AEHGIA b T3S —
MEGEOa AF U o ERRED EFICERT L EEX b, Leh> T,
ArFZatry—neaXFLYrofffiE, BIRTEHIRENLINREZTHDL LS
z b,

In vitro & OV in vivo D7 —Z [ZFESW T, v 3T LY LT CYP3A4S (2.3.6 THS
f. Kobayashi et al., 2019b) & TN P-gp DIEE (HAEAAEAIE) THDH Z LRSI
7oo FElo, B AT LU L, in vitro 1IZBWT CYP IEME (CYP1A2, 2A6. 2B6,
2C8, 2C9, 2C19, 2D6, 2E1 K T* 3A4/5) M UM kT v AR —%— (P-gp.
BCRP, OATP1B1/1B3, OAT1/3, OCT2 KT} MATEL/2-K) i siE i & FLEH§,
73> CYP1A2, 2B6 M Uf A4S IENEDFFEIEH &R S e oTe (Fe o o AL T3
Bt HNEED, Lo T, B AAF LY T, CYP IEMEROSEEY 50 %
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R—%—|ZB#9 % DDl [22>W\WC, MAMEAZERL TS Z &3y (HAEERK
IR B EELNE, s LT, anF LU v Loy L oft %
BIZBWTE, e F LY o/Mg ERMIAICZE T 5 CYP3A4S 1T K5 REH
P-gp IC X PR HEFE NS Z LIZEKRT S DDl IZHOWTHET A MENH
HEFEZ BN,
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FA4E BE

1 ETIE. 7y PROS X & AWTIERBRRICE T 2L, oA, (&R Ok
255 & & HIC in vitro BRERICBWT e oty o8 kA, mERB T
KO AERIZOWTHREF Lz, ROGshizaxFLr i, 7y PEY
A XIZBNWTHESNZHRIN S, XA AT XA T8V T 0 13ZNZEN 7.3% KO
N3N THoT-, 7w b, A XKL MIBIFLMEEY 7 EERITVTR LK
<L 1I5%RTETHh o7 Ty MIBITFHaXF LY U OMiEI HIM~OBITHIZR
HTHY, SHI2T7y FMLEKROIMT Ta N LU AXREICHFLET D Z L IVR
SN, e A”FLY ORI T 2 7 7 A ik, EMERIIZ in vitro X TN in vivo #ER
MCIEIEREThHHo7=, 7v PR XIZBWT, R LT T -7
Yy R, mARF LY - hr v AT LY UooKEEEIR, TAMP, TA K USAREI
HOHBFRD b, B MFHIRIZIEWTIE, TAMP RZERBEWTHY | b MER
HIRE IR SN o, 7y REROA XITEBWTRAKRE SN F L
UridFicEpicdrt sz, ULOERNL, v A AF LU o ORINYE, FixE
ITPER O ZZEMEIE, ZAF LY ST L TRIFTH D Z ERENT, L
oo T, aAF LY T, RARGATRERFMNINEHERRKEL L TORT
YIxNETRICAT L LEE A BN,

% 2 BmTIE, BEREORGEZOEERANBECBIT 20 "F LT oo, R
AL O AR L, S HIZ in vitro BBRIZE Y & M2k T oeA"FL ) orofH
& TAMP DAERBER ZFE LTz, [MClr AT LU A RN BRI HLERR
HighLiced &, en"F LY VRIS, v AT LY e TAMP 8 EIC
PEER ML AIZEE D bz, JREOFEPIZHI S - dReld, &5&D 89.0% Th -
oo EEo PRI X FE P PR (5B 50.1%) TH Y, SR PR
(36.8%) Tdh-o7=, BT LU KO TAMP DR EIL, BhHEICT LR
ZI 15.6% KN 15.9% CTh o7, B /AF L U ARSI S 4, s, JRE O
([CFRWTEF 20 RO RBO bz, ZH bMWD 5 5 TAMP [3r T L
U OFERBHTH D Z L PRI, v 3T LY O EREHEK X CYP3A4/5
2L BT LU D TAMP ~OR#HTh D Z LR sz,
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%5 3 B TIX. CYP3A4/5 [HES L O HIC K 23 WAAEIEM (DD &I
7elz, FR DDI B AEM L e AF LY U ORNEEIZKIEZT A T a) Y —
LD EEIZOWTEME L7z, F£72. in vitro REBRICBWTHEH F 7 v AR — & —
(P-gp &% BCRP) IZxfd 2 "F LY v OREMWZFHE L=, ZFORE, nXF
LU DIRNERED RS AR EAEAFE L LTAHET S DDI IZHOWTH B e 72
ST, Flo. RIS DRV CYP3A4/S PLESK T P-gp PLESHK o F 1LY
YEEABEE LEGAIC, anTF LY o omFERREN ER T A RREMEN R S
oo A FT7aFY =N DT, KEKRGIZEIY oA AF LU oM E
MHPFEEIZ LA L, e ”"F LY CORNGUWMERBE R LI, ZOA FT7afy—
M X BDERE. /MG EEMENTe RF L Y > CYP3AA/S 125 510K
W P-gp I L7t RN ESND Z LICERT 20 LR ST,

ARG D IEEGR DB RERBRLIE O, v T LU IZ LT LY et L
TRIFIZENIZRI S, TARBITHED B EONIIMRNIZE 20 mT 5 &
EZXbNl, £, P TOLEES RIFTHY . ORI TIZ LV F L
U2 L L CREMICHEET S LB 2 bk, WRED BB REN D, b
MZBTF 2T LU rofREHE, TAMP ~OfEEENEETHD LB LN
7o (HEERHF SR £ 46%) . TAMP EkiZiE, AT/ NMBIZFET 5 CYP3A4/S
MECEETLEEZON, BRICBWaRFLY v vTary— L%
DR G L7k R, v xF L) o PIREITHK 3 FIC AL, Zol&, M
FROYRF O TAMP [ZBEZIZICF L, CYP3A4/5 1255 TAMP £l e "F L1
YOFEMBREICKRELS FET LB b, £o, mATF LY 0T Pgp DIEE
THDHZ LN in vitro IZBWTRIN, A4 M7 a3y — Il LM AEERIR.
BZ L EI/NMG ERMIZET D CYP3AAS KON P-gp ILEICEK L7-m "F L
U U EDOHEINZER L b0 TH Y, IflE+F o CYP3A4/S Y P-gp FHEIZ X
DAECTZLDOTIE R, BB TS Pgp HEICEIVAELTLEOTH RN E
I,

AWML TIX. FHl TRH EHRETH Lo "F LU COERNEIEEZ I 52N LT,
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ZOREER, TRH K%< O TRH AN e J V2 I VT X ) X7 F 4 —B%E
IR snNLoICx L, v AT LU T EIC CYP3A4AS IZL VR &, £
DENEEIZKRELS HFET L ENRRSNT, o, e A”AF LY ORIE, F
WBATHE R O EMEIZBAFCH Y | HRFEEIH b RWZ &b, 1 H 1 ERE
OFEAFIE LTHIRSND Z ENBBNE T,
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ETEE £ LIERIRFEREEAER AR B RGN MBI TR < B
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AWFEICER L, ZRRTHBELEROBE LG AT IESVELLF v #K
o LERRA St R BGHR #iE Pl S RGOSR EIR Bk =5 HRIC
R DEH OB ERLET,

ARIFFEZER L, ZRATARL THEZTHE £ LIk v A 30 TR
Ui EATR R a9t (ke il AEpEACRIN B 7 b, phERE AT
RV E B S AR G L PERIRE S S ML B L SRETSEET S
= WM #wR W KYERITETITR =ik R . KBt s —
TRV — L B L RAEHERER B &4 mh OEemE s
— 7~ AT ¥ — KB g BEICRCEHELET, £ AUPRICTH RS
FL7F v A R0 TR At mERBRERERE /NG FEpk K. Ky Ehiemse
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