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Fig. 1 Strucure of amosulalol hydrochloride (Lowgan®)

Table1 Phamacokinetic parameters of amosulalo hydrochloride in mice and humans.

*:12.5 mg/man, **: Not calculated

v po
. Dosig Systemic
Specks N AUC Clom Gomax AUC om
(me/ke) tiP @) Tmax () tiz () avaibbilty
Cehvml) | Anke) (Hgfnl) tehinl) | o
Mie 10 4 1.1 0.93 10.7 0.25 0.31 1.3 0.36 38.7
100 4 - - - 0.25 7.03 0.9 7.94 +
0.16 7 2.8 1.22 0.1 - - - - -
Humans =553+ 2 - 4 0.2 4.4 1.67 95

because of no correlation between dosage and AUC
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Fig. 2 Metabolic pathways of amosulalol

Table2 Analysis of Urine of Mice and Humans Administered with Amosulalol Hydrochloride

Mouse Human
Amosulalol 7616 30.1+5.2
M-1 1.7+0.3 N.D.
M-2 09x0.1 N.D.
M-2 glucuronide 22.1+3.5 N.D.
M-2 sulfate 02+0.1 N.D.
M-3 glucuronide 58x0.6 N.D.
M-3 sulfate 1.4 +£0.5 127 +2.5
M-4 glucuronide 47+0.8 N.D.
M-6 glucuronide 23+£0.2 N.D.

IC mice and humans were orally administered with 100 and 50 mg/kg body weight of
amosulalol hydrochlorid, respectively.

*Mean £ S.E.M. (mol/mo! % of dose) of 3 experiments,
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Fig.3 Illustration of human membrane transporters expressed in liver

BIRE EMAHERBFASIUR
KBS ERTEXASO—IOR
HICB T 2R

B. BtRJ ik
B-1. E MR F AS DX

uPA (+/-)/SCID XU AB LU
uPA (-/-)/SCID *UXIZAEF v
— )V X+ 1) )N\— (Yokohama, Japan)
EDAELE, FPRTEFAST
JADORF—&E LT, In Vitro
Technologies (Catonsville, MD)
FVBALEMEE NiTHERE D2 (B

ANBE 9y )RRV £E11-14
ABOHEEB X UHEOFASITD
AEFERALRE. 28, b MFEER
KX ELISA #ICEDHEIELZF A S
IUADMmMHpE hTIVTIVRE
(human albumin concn., hAlb)
E. B MNEREYA M5 F 2 8/18
HfEic k2 RaERarcBZHLEE
18 (replacement index, RI) 12k
DEHLE, EALEFASIUR
OB LRI % Table 3ICE LD
TmLTz,
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Table3 Chimeric mice used to collect urine and bile samples in this

study
Animal No. Gender RI [%] Collected Sample

1-7 M 10 bile

1-9 F <1 bile
13-1 F 60 bile
13-4 M 50 bile
13-11 F 70 bile
65-2 F >80 urine
65-4 F 60 urine
65-5 F 40 urine
65-7 M 30 urine
65-8 M <1 urine
65-10 M 30 urine
65-11 M 50 urine
66-1 F 20 urine
66-5 F <1 urine
66-6 F 40 urine
66-9 M 20 urine
66-10 M <1 urine
66-11 M 70 urine
66-12 M 70 urine

F: female, M: male
RI: replacement index
B-2.ICRY VX B-3. #5B L UHEEHRE S %

ICR XUARHBEAEZ LY (Tokyo, B-3-1. FAIIUANS DREE
Japan) &V 4 BSOHIEEEBAL, FKEAEE 10 mg/kg (salt form)
1 AR ERELINLERRICE OEET BB 17 BX0RRUEL
MU, R AT RAHEREORES L,

E—JNVIZIIFRKRERA WL, &5
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#®. RBFr—2 (AFKRVHI MM,
Sugivama Gen Iriki, Tokyo,
Japan) i 19 DANRIZRESEE
NS RIATAARNTTED SN,
24 BFRIBICERL, R#Er—2s
BIAKTEHW, FERBENLZ. K
REE#MNSBHRIZEBIIYE, #HiZ
%5 4 RRRICERBL 2,

B-3-2. FAIIUANS OMEHEHE
BEOF AT IY AT —F )V FE
L. BEh-alL—a &l

FErEERICRE{LEE 10 me/ke
(salt form)DEIG THREFREOREL .,

A= r—PEE LEHE 24
REEIERER L 7=,

B-3-3. ICR T AN 5 DRFER
RIHD 17 BX DERLELZ ICR
T ARENSEE 10 H51E 100
meg/kg (salt form)DEE THRHFED
5L, R#r—JBNWTRE 24
BERRELE. KBRREEBNMNSE
HIZEREE, fHliRs 4 BRE®RIC
FAZA L 7=,

B-3-4. ICR ¥ X 5 ORI

RIBO 17 BRE DEENEL /= ICR
RTARI—F)VRRErL. BELZ
ab—rarEiEliz. MEREEER
W RE b % 100 mg/ke (salt form)
OEETREREOREL. -7
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> —PICEE LB & 24 FfELRE
Uiz, KidBEEEN S HHITHRK
S, SBiEHs5 4 BRRICHIBUZ.

B-4. BEiFFEEMREZzAWRE in
vitro R HE

t b OFEEFEEMRI In Vitro
Technologies Inc. (Baltimore, MD,
USA) K DIEA L, ICR RUXDE
$EIFEB ML XenoTech LLC (KA,
USAYEDEBALE, FATTTR
(Lot No. CTE7-1)DE 2 E R
RIESREXRREENHARID A
FLl7k

B-5. WiEFEHEMRZANVE in
vitro fREHER

B-5-1. #Il2DRLE
AR EE MR ORI,
XenoTech, LLC {7 k)b
IZ9E Wy, Hepatocyte Isolation Kit
(XenoTech, LLC) ZAWTiTo7%,
Hepatocyte Isolation Kit O
Tube A BLY B WOKHIIMEF A
IERED BERE 37°C) TTF
DEBR LIz,
REZBRERELEEERERER
LV EHEREFEERBONC T IV
EROHUL, EREF (BERE
37°C) THESHMEBRLANENA
TIVAOHEREBRERAEL . &



REFREISR 15 WM& L. MMRL
R RRE RIS Kit @ Tube A 12
BLiz, MEBOA->TWENTT I
WX Tube B RD#EHL 1.5 mL T
W, ZOWRED Tube A B L=,
BB ZRE 008 (600 rpm,
20°C,54) L%, LEE%IIH%RE
L7. 5 N/MBIEEIC Tube B
NORDDEHMERZEMABOMN
Mm@l /o, BLOB (500 rpm,
20°C, 34 L. LiHEZEBIBREL
T, BEHNOMBRIBEELZLZ2L DI
Krebs-Henseleit #Z& &K (pH 7.4)
EMATEYHMIREL~%. CO,
1 2FaR—F BRERE 37°C, 5%
CO,-95% air) HIZT 30 4RI L1
vFaN—rgarliz,

B-5-2. HEEROHRS

1mM 7T 0-)LKIBHKZ
Krebs-Henseleit #REAE (pH 7.4)
ICTHRLUT 20uM BB TERA S D
—NVEBEEEZAHELE, COBK
125l %, RISHEIZ & n=1 &
2BEDIT, 24 RV —bMIZHFEL
2. CO, 1 oFar—¥ (BER
F 37°C, 5% CO,-95% air) HIZHH
BLT 104MTVA 2Far—v
gl

B-5-3. RBRIEORBBLUEILE
T FaR—Tari&TH, H

B7EASO-NOSaEINE wel
ICHIRE R 125 ul 28 mL+4
BB L. 24X TV—b%E CO, 1
cFaN—F (RERE 37°C, 5%
CO,-95% air) NIZEHE L RItE{T-
oo CORBRIIBUSHETERS
O—J)ViRER 10uM ThHo7, £
ZHEOy FOMBERBEL. Lot
No. 104 ¥ 4.8x105 cells/mL. Lot
No. CYE X 1.0x10% cells/mL. Lot
No. 079 BL U Lot No. CTE7-1 X
5.0x10% cells/mL 1AL 7=,

RISBAZATE 4 KFR (0, 3, 6, 24
) I2PNT, RISEEEZEIRL .,
ZhiIC7E = RUJL 125l 23R
mu., RivzElksdk,

B-6. ICR ¥~ Z A3 o Bkt
BEHh=—al—ariERLE
ICR ¥ 1T 100 mg/kg DEIET
KEHEEREORES L, BoNkHE
HEXHLEEZA, FFR 600
OXREERHBMBBHEINE, £
TZORBYZEBEUIBERITET
27292 100 meg/kg DEIGTERE
etk 255 L 24 FRIREL 7=
3.5 mL O AMEHZERANT, B

ToORECKDEEETo .,
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RO A 3.5 mL i 4 fFED 100
mM BT B AEMATFRL
7B, POHAY /—) 20 mL KW
THREUKTIER{E IR TBWNE Qasis



HLB 20 cc/1 g (Waters, MD; USA)
ZHRWTEMEHMEZ1T o /. Oasis
WHHHRREZERE, K20 mL T
KL, A¥ /I —NOHlEE 4 B
WA Z 72 100 mM BFRY B0 A
- FEBEHRTRATY U1 XEH
L7z, TOREROMRKRIEILITORE
DTH-o7. 100 mM BT > EZ
Th— ALY ) =N —K—-FE
(100:250:650:1). (100:500:500:1).

(100:750:250:1), (100:900:0:1), H
HORBMESTVASY J —ILA 50%
& 5% DEG 2 EHE THERML .
BEAEEELE. BohEEEYZ
SE HPLC iIZfiLiz, TDEEDS
4% Table 4 IZRY, ZOEE
R MILREFRSR 28.5-29 CHH
L7z. ZOES% Oasis HLB Z AN
EEmEICEOBE - EL, B
HEMNS 0.6 mg ORFYWER,

ZhE LC/MS BLT NMR THE
2T 7,

B-7. LC/MS 47

LC/MS iz 889 23R O RiALEE
I oREE TR E M G 2 Fig. 4 12,
JE¥ % Fig. 5 ITR LUz, RIGELS
BABZOAEREZEBEEALZ,
LC/MS O34t % Table 5iTEE
DTRUE, MS OBV ABRREITZE

203

RBEOT MU 7 ANEHLEDD,
KEMAE N T DEIOEAR 10 270
575 OBV AAZHBL .

B-8. fEfIHER

LC/MS D43t LC &Y HP1100 &
) —Z(G1311A ">/, G1316A %
SALhTNN—bFA B, GI329A
—h1 P25 —. G1323B A
FA3arbOo—35—, Hewlet
Packard. CA, USA)., UV &N
Survayer PDA (ThermoQuest, CA,
USA). MS A% Finnigan LCQPece
(ThermoQuest, CA, USAYZB Wz,
MS ODRKEAF LB ESI
(ThermoQuest, CA, USA) Z Wz,
KoY T3 EERENH
HPLC (LC-10AT K>/, SIL-10A
#— b~ 75—, SPD-10AV UV
BHIES, CTO-10A WS hF—T .
SCL-10A 3 > b O — 35 —,
Chromatopack C-R7A. Kyoto,
Japan) Z A Wiz. NMR #&E I
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Table 4 Conditions of preparative HPLC for unidentified biliary metabolite in ICR mice

LC conditions

Column: Inertsil ODS-3, s-5 pm, 10.0 mm i.d. x 250 mm (GL Science, Tokyo, Japan))
Column Temp.: 40_C

Flow Rate: 4.6 mL/min

UV detection: 248 nm

Mobile phase: (A}100 mM AcONH~MeOH-H,0-HCOOH (100:100:800:1)

Mobile phase: (B)100 mM AcONH;—MeOH-H,0-HCOOH (100:800:100:1)

Solvent gradient program

Time 0 5 60 [min]
A 95 95 0 [%e]
B 5 5 100 [%]

Cryopreserved hepatocytes incubations
(humans and mice)
Samples 250 pL
+—MeCN 125 plL
+100 mM AcONH, 375 uL
Oagis HLB 1 cc¢ (conditioned with MeOH 1 mL, H,0 1 mL)

—H,01mL
l —0.1% AcOH-MeOH 2 mLL
Fluate
concenirated under reduced pressure
«H,0250 puL
Sample sohitions

Fig.4 Sample preparation of cryopreserved hepatocytes incubatuions for LC/MS

analysis

Table S Analytical conditions of LC/MS

LC conditions

Column: CAPCELL PAK UG120, s-5 pum, 2.0 mm i.d. X 250 mm (Shiseido, Tokyo, Japan)
Column Temp.: 40_C

Flow Rate: 0.21 mL/min

UV detection: 271 nm

Mobile phase: (A)10 mM AcONH, (pH9.0)-MeOH (95:5)

Mobile phase: (B)10 mM AcONH; (pH9.0)-MeCN-MeOH (5:47.5:47.5)

Solvent gradient program

Time 0 10 20 30 [min]
(A) 100 70 65 20 [%6]
® o 30 35 80 [%%]

MS detections
ThermoQuest LCQP*“4, ESI-positive/negative, Heated Capillary Temp.: 300_C
Full scan range: m/z 150-1000
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In vivo sample
Samples 0.5 mL

+—100 mM AcONH, (urine: 1 mL, bile: 1.5 mI)
Qasis HLB 1 cc (conditioned with MeOH 1 mL, H,O 1 mL)

1 «~H01mL

+0.19% AcOH-MeOH 2 ml.

Eluate

concentrated undér reduced pressure
+—MeOH 0.5 mL, 100 mM AcONH, 0.5 mL

Sample solutions

Fig. 5 Sample preparation of mouse bile samples for LC/MS analysis
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Fig. 6 Representative mass chromatograms of chimeric mice (RI>80%, A),

(RI=40%, B), (RI<1%, C) and ICR mice (D) urine samples collected for 0 to 24 h after
single oral administration at a dose of 10 mg/kg (A-C) and 100 mg/kg (D)
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% Fig. 7 IZTRLE. REH. H
Y RENGBOSTTRZRELLEY
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Fig. 7 Mass chromatograms of ICR mice (100 mg/kg, A) and (10 mg/kg, B), and
chimeric mice (RI=70%, C), (RI=70%, D), (RI=60%, E), (RI=10%, F) and (Ri<1%,
G) bile samples collected for 0 to 24 h after single oral administration to bile duct-
cannulated animals.

Amosulalol hydrochloride was administrated at a dose of 10 mg/kg to all chimeric mice.
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Fig. 8
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Structures and 'H-NMR assignment of amosulalol carbamoyl

glucuronide (above) and amosulalol (below) in methanol-d,

1) Chemical shift values were noted in ppm.

2) Marked signals were not isolated between signals and not assinged to

indivisual hydrogen atom.
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Fig. 9  Mass chromatograms of amosulalol hydrochloride incubatuions with
cryopreserved hepatocytes prepared from ICR mice (A), chimeric mouse (Lot
No. IVT079, B), humans (Lot No.IVT079, C) and (Lot No. CYE, D)

Substrate was substracted when drawing mass chromatograms.
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FIG 10. Histology of chimeric mouse liver transplanted w1th human hepatocytes.

(A) Human hepatocytes stained by hematoxylin/eosin staining (100X). (B)
Immunohistochemical detection of CD31 (200X). (C) Immunohistochemical detection
of ZO-1 using fluorescent antibody (300X). A region that considered as connecting
human bile canaliculi to mouse interlobular bile duct (.) was observed (arrow). Inset of
figure shows the higher magnification (600X). (D) Immunohistochemical detection of
LST-1 (violet) and MRP2 (brown) in human hepatocytes by a double stain method

(200X).

213



D. E8®

BN TRADIESE TH D,
R0 ERRS O - BBy
TEERBIZEHS TOWEHRETH
5. BBEANICBOWTHE—-HBLY
B_AERIEIHE LEYERBLT
W5, FFBABDAENZEYHME
B D VIR AR O F IR
N5 MK EH FAZEHLE D B W
Wb 2 AR—F -k o THESER
RENEHER/BLTNWS, b MF
MR X 5T X DFREIE RF—oD

t MFBOfE 4 O cytochrome P450
(CYPs)%T.>I— KL T3 mRNA

ZRELTWS N LNT
V1% (Tateno et al, 2004), t k
UDP-glucronosyltransferase &
sulfotransferase @ mRNA 78%F X 5
RUATHRELUTWS Z &R
1T A(Dr. Naito of Otsuka
Pharmaceutical Factory Co., Ltd.,
personal communication). E{_E®
ZENPSEMFBFASIIIZADOE
MHRICBNWTHE—~BRIGB X
CEZHABMEZIZEAEHIFL T
Wa EHRI N, SEIOHFEDF
TRLE. FAITTURAPOE MF
MR OREBEREREICE D ZOHE
BEEER NS AR —Y—DRE
{LZRIEL =, EBREOERE. b

~ DR AR AR T /INGE & T

JAROWERTRIIRBRL TS

214

ERBBMEIok, UL, ER
Frifaf cEROEEL, Jhidk
N FRRIC T B s R E h D
ZEZRLTNS, ZO-1 F 27D
FEFHB LR EICE D & M
haYaY s ol F aWial i by o N d iy 40 ) 2]
ERICEREL. BREAOHHIN
S EPWRSIBENE, 2, A
FrgEa bt MFMIRE b 5 > A R—%
—DRBFREIZL VT OFENHER
N, EBIEFSFAR—F—D
apical-basolatera O 7EEEEHIH
LT &, BROBER
ZROTIRNWBA, B I N
RS O AFHIROM T, EFLS
HYZBERETHROBEEZZH LY
ft - FEINBZEERBLE,
FATITADRBERIZETS.
EHE7 BRI DOTT ARFHR
MHIIEAN 512K DHPLC-UVEIZ
IV EEEIN=(Kamimura et al.
1985). €OREREZH &I, M
LC/MSZERWTTLIcEZ A, E
HHRRBR TS -0 B—HRER
A EE_MREBEBIZIhEO
KRBV E—-JIBEERNITHINT S
ZEAHHL, TR EERSTO
HMO Y — 7 ERRED/NY — 2T
F<—FL7%~,

F AT AOHET R R ER
FIDITHD, ZNETICRRIAD
A HRAHYPRBEEI N TWA



NoOT, SEFODTEELE,
R YRR & FHkIZ100 me/ke
DBREDEINIZFASTTIRATHRE
D10 mg/keFG5E=FEHEL /2. 100
mg/kelZBNTIIINETICREE
NTWaho A ERHL, <
AL OB 2, AR
AL D FOREERELED
carbamoyl glucuronide & ERE
Ui, TO—FT. 10 mg/kefk s
FETI3100 me/keDR R LHN
7 — R RE BARDEREPOMRHN
& — AZEERIU Tz, 100 mg/keg
BERTRANY—DEDo D
1. RBERSENL 22031
BHEHAREW IV O EREA~
REBFEBAED © 7270 SRS R
7o '
BREOHRERIIFASIIURT
1310 mg/kg& L. THIIICRRY
AT 100 mg/kg, b hTHI0.85
mg/keDEFHAR T2HOENDH S
TEMBRE LK. RIVS1%ETEDE
BERETY ZOREB XU ORH
N — R BBLEFICRYTIADS
DE—H LTz, Alba-uPAlz & b s
2 T TR U AR U W
EEEE L. Ktz R I UEH
~HEE g 2 2 ERS o7z, ICRYY
A EEBRTT AR LB LU TRES
RIIM2GHF A TSI A TR L.
M2SHEML TWAHTHo . F

215

ASTUAORORE#Y 0T 71
N EEET 3L MNFBERRIOE
SRR M3ISERL SRBME
— BN ERBERINED
7z FD—F, b MFEERRIOE]
EBINT 2O T, M3SO#EM
MED LN, HEBTEASO-))
DFEATIIANCBITBHIVT S
VARBFRFEOT U AFHRES S W
Alb-uPABREFICL D REEZITE
T AR PR EICRHEN
LT ENHLEMNERH T, BH A
MY TOT7 74 IVICBWTIE, 10

mg/kgRk 5 TH VBB SEBERTD
A DRE /NS — 13100 mg/kedD
N —ERL TWe, ZHIEHF
EEICLDRBBMILTNEZE
ZRBLTWASEEDbN -, BfaR
RERTBIZON, E MBI TH
ZMISHEIN L TWAEENED S
Nic. LA LARBRSHMORIBDIN
A — I EBRBICEGEN A SNIE
HENHZEEZEZ N, FATT
TZADORIZBNWTIHBHO LS I8
N L BREINY — > OE DB
ENAho OB HAEM LT
Wazw EEZ N,

Iz MR e TR S
N1 ADRI - 7= RF—h 53HH
Sz ray—LEHWeIin
vitroti BB O R, HERT TR S
O—) )L EICCYP3A4IZ X DH S



NBHZEMHENTRo =, ThE
DFASTIIZOREFD ST
R DCYP3A4IT & U B3 AIM3IC
sz &fRI Nz, LirL,
BRir I EIIM3SH e FEH Iz HE
HEINEENWIBERERNIN TN
3, TLT, M3SO T AHR—
F—BRAEENTVRRNA, $ED
ABHERICEDE MIBWTHERRA
BEM3SIEH A bt S h TV B
ZEMR A I N~

HEE7 BRI 10— )L OPKRHT D

B, BI2UTS5 O AMBICRI I XTI

10.7 kgt FTid0.1 Ihkg! T
3 /=(Nakashima et al., 1986), Z
DB ZDEYBT T ZIZBWTE R
F0bLVRBINBNZ EERL
TW3, SEIOE MFFIREF A S
DAZESERBMNS, ERKDD
U ZADORHEEOENEY TIIE
FORBEFHTBIRAMETH
LHERDbNE, FETHAIITTARF
FROTFHBIMEE LT, #lZIE90%
EOEBHEF AT X 2/ER
T35, KX MEMORBEEDAE
BREICHHT B FERBT 5 N3,
—H & LT, 120200 KRR
HWCYPOBLBTFD /w27 Ry

ANRRETNDDOH S (Gonzalez and

Kimura, 2003). & MEIDT ZAD
INSDBETFOHEARSEOT E
Ao0— IR TRHENBED

BIRO—DDFR LI DES LR
2hs,

E. ##

b MFEE X S 2088
RBRTIIZ K DBE I N/ b MR
HEFED T ZFFHIRE O TR &
FrhEEEBRCHEEREEERL.
IHIZE b bIAR—F-DEH
ZREENTHhOMBICREL, o
B LTWDZ ERBLME
Dl FAIIUANEETERS
oO—ERH L. b MRy
M3 OHiRHEEERB I UBHH
WCHEM L T,

A EFHEOBRSHARBNEEDOW
FOBEIIHETIIHZN, £S5
RUARE FOEMRBLEHEEET
HIT 5 Z LR Y Iz G
5 EBbhiz,

F. BEERER : 2L

G. s
1. @aXHEER: 2L
2, BERE 2L

H. A8 EEOHE - BERKR
REEFIUEE @ 2L
FERHEEE . 2L
O 7l



