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Abstract

Recently, a chimeric mouse line in which the liver could be replaced by more than 80%

with human hepatocytes was established in Japan. Because the chimeric mouse produces

huma_n albumin (hAlb), replacement by human hepatocytes could be estimated by the hAlb

- concentration in the blood of the chimeric mice. In this study, we investigated human major

cytochrome P450 (CYP) and conjugation enzymes in the livers of the chimeric mice. The

chimeric mice exhibited a similarly efficient capacity of drug metabolism as humans. It was
confirmed that genomic DNA from the livers of the chimeric mice and that from the liver of

the donor exhibited the same genotype. It was demonstrated that human CYPs expressed in

the chimeric mice were induced by typical CYP inducers, rifampicin and

3-methylcholanthrene, and a specific human CYP3A4 inducer, rifabutin. This chimeric mouse
model may be a useful ammal model to estimate and predict the in vivo induction of CYPs in
humans. Then, we investigated the in vivo drug metabolism of a typical CYP2D6_ substrate,
debrisoquin, in the chimeric mice, since debrisoquin is mainly metabolized to
4"-hydroxydebrisoquin in human, but not in mice. The in vivo metabolic profile of the
chimeric mice may have been humanizéd. Moreover, CYP2D6 expressed in the liver of the
chimeric mice was inhibited by a specific human CYP2D6 inhibitor, quinidine. The excretion
profile in the chimeric mice was also humanized in an excretion study using cefmetazole. The
chimeric mice with humanized liver would become a useful model in studies of drug

metabolism.
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FARNES

EBERRIIERLBERICBWTSLEATH Y, BRERELZEAET S Z LITHEER
EYEEEZITO ECEETHDH LELXADLNS, £ N COBRNEIREREZ FRIT D Z LIidEE
U<, b FEEREZAWTRL RREBZTONTE L, §BTIEE MFI /Y —
L (HLM) b MIMSEERFMIEZ AVWEEZBRB R TH I, ENLTHLRE, @
HE &2 b I RBL DRG0 in vitro B> B invivo ~DINER E 4 IR BENTEET B,
2004 FERLZEBERBWTHN &N, vV AFEZHEKRT 95%E Tt Mrlgic B
THZENERERE MFRRES A TV A0, XY b MIEWEYEIERROF -2
EFFNVELTUSHTE 2DREEED T,

ENEEZRETHIEERRFRIEDRHTH Y . EYRBOF LN REEEES
BERIIE I ERGICEET A5F 7 2 A P450 (CYP) TH 5, CYP IZHNEEEEZT
TRLEMEETLARBHORBICKESEELTVS, ZZT CYP DX AT
ACBITHRERL ZOBBEEHOLNTTH I L Z BHIC mRNA, &7 V37 B, BERIE
MLV TORMEIToT, TORR, ¥ AT ZADFFIZBWT, & b CYP mRNA
BREALTRBY . E. AL Ty oroER» S CYP2C9, CYP3A4, CYP1A2,
CYP2D6 72 EDFERE kN CYP F U RV ERBBELTWAHA I EEZRALMNI L, £
S TFRED mRNA EHE, F U JERBAELBICF AT UVADOE MEDTEETH
B hTAT IV (hAb) BEEKEFEHREMNIBO LN, & MeEOBREETH
rvrna7 oty £ KBLBREEST 2 &V v 6- kKB LEERTEN: (DEXOH),
FTY VXV 4 IKBLEEREM (DBOH) 2 ERRBO LN Enb, FATTUR
IZHBETHE b CYP X, B e LTOEMRBEZFLTEY., FT—LRFTOXR
YRBEEZETHZ L EZBALNIC Lz, F72. CYP246*4 R CYP2C19*2, CYP3A45*3
WKOWT RFT—¢F AT ROBEFHEHETAZ LRI, FATTYRIIR
FT—¢R—DOBEBETE, REBERTIESHALNICR T, U EDERMNL, X
T ADFIZHER TS CYPIIFFT—FLRAFETHY, ZNETHIM Z W TITo
TERERIFIASIUADODHFI I Y —2EBNWAZ LR ERINT,

KICENHERGCEST2EERBEBERTH DI I NVI o U BEBESRE (UGT).
WiBREREERER (SULT). N-7T e FNVEBER NAT), SV EZFF v S-EBER (GST)
WBLT.EBIEDCYP L RIRIZK A T U RICBITDREL ZOBRELHALMNCT
5Z L HMIC mRNA, # V7 E, BREE L~V TOREETo>72, BEKGD
FTRLEETHEREATHA LDV o VBBRARGTH D, JV7 o
BEEIIBMAMEHI D b IV BARERE S, RPBIZH ST W), UGT 1
EEPLDORYOPICEELRRE 2 RIZT, ATV RADFIZBWTE b UGT
mRNA BXT UGT # 37 EOFEBIT hAlb BELSVEERZD LN, B b
UGT2B7 @?‘F?ﬁ‘ﬁf&;é%/lx7 4 ¥ 6-T7 N7 a EREATEMEIL hAl IREE & FEEFA
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BOLNTEZ Db, AT ADHFIZIZE b UGT HAREHEL TRV, HWEEE
EHTDHIENRALNI R oT, HBEA IR ORECERLIZBEET 2 EERNK
BRIETh D, ¥AT7YRAOFFICHERTS SULTMRNA, &2 7BEBLNLE b
BRI R b a s 3B ATENIL hAb BE L HERED b, 5T, ¥ 2
FYYRATIR Moy 3-FBAATEEARD ONZZ e b b, ¥ AT T RITITE
b SULT ZAEERLTEY, WEFEELZHETHZLBHALNTRST, NAT X7 UV
TIVRTINE RTVUDTF MMl 3 2 eRmbh T3, b MFIZE
IZRH LTV 5 NAT2 3R FHEID slow acetylator (SA) & rapid acetylator IZ4¥H S B
D, EOBRERRRICES HboTa, ¥AFv 7 ADFFTIXE k NAT2 mRNA
DHBT hALD BEE L AR b, b MERMARALT 7 2 2 VY NTEF L
HRATESESRESNIZZEPbbE F NAT BREELTWEI L 2N LE, £
7o FF—BEROX A T A TRHMATEEATD LRI, FF—A HROX 2
T URATIEERIZ L A RO OIT . NAT2*6/NAT2*13 O SA THHZ L 2B L
AT LT, CYP DEBFEHOMBRREE, A7~ 7R FF—0RETFE, £HA
ERELTVDLEZODND, — BRI % RANRMILEMOMEEICEES 5 GST
IOV TH mRNA LV TORBRETH DM, BENED bhiz, AOBERIIE
bt MERMRTECHEEESERMIZEAERNED, $ A ST ROFICRET 5L
BERIZOVWTRET D ZLIIMEBHTELY, LL, ULOoBRHLD, ¥XF5<x
IZBWWTE k UGT, SULT, NAT B X TN GST ARELTEY . HWAEZHELTNE
LEZDND, FATUADIFIZE F CYP LHABEENERELTWA D, invitro
THLM OB E LTEIT TR, FATURZAVEZ L TEYOE I ALY
U ARG DOEE % invivo TIHMETE A AIEEMEN R S iz, ,

CYP DHFELIBEIIE OERWHERAOEREEX LTV, EER BB
WP CYP 2, ETAHAEEIIOVWTRETSZ LT, b MBI 3EgE
BEAZTHTODICOBODTCEETH S BEREREE LTHEAINTWAE k CYP
EEHZLHML ZAVWTH CYP OFEE TFRT B Z LI TERY, 22T, CYP ®
REPEHENLF A FTUAOL b CYP BHER~OHSELEEL, $ATwD
AD invivo IZBITBHE b CYP FEEEIZOWTY 77 B UL 3-2 Frazrsrr
¥ (-MC) ERWTHREEITo%, V77 VX DEXOHICEAL T, K7 —AH
ROFATIRATS52ME, FI—BHEKDF RS <7 AT 12.0 EOEZ /AR
W5, DEXOH [it MERETHBEH, b b CYPIA4 IBHEEEHT5 - & 2
RENTZ, E2, & F CYPIA2mRNA & & 2 /32 Bl 3-MC 05z L ) HE R
bhic, ¥ATUVADIFIZHEE TS F CYP IIREHNL CYP BEETHB Y 77
VEVVEZMC THEINEZEAL B MO invivo IR 5FEELTET 5 &%
BREMET NV ERDAREENTRENE,

V770 BV VLD FRATIURDFICER LTS E b CYP3AS 1358
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HTBZEEALNILEN, V77 ide b CYP3A4 7PF TR, 7R
Cyp3a b33, 2T, b b CYP3A4 DFEHIZOVTE b CYP3A4 DI RATHE
EThdV 77 7 F U 2ANTREEZITo, AFRICBIT AFEERSMETIIE +
CYP3A4 BEHRFEETHDV 77 7F Iz VY, DEXOH 28 1.9 EFEIN~,
INED . FATTURADE b CYPIA4 ITFERBEA L TS Z LBHLNI R T,
E72.8 F CYP3A4, <= 7 R Cyp3a & BIZT R b AT 1 v 6B-/KER{LEERTEME (TESOH)
T 5,V 77 U EZX Y TESOH & DEXOH 28 & Hiz 4.1 oML,
BEZENIERLCThHoTzZ &b, AT~ T XA TO TESOH DFEMIEEIZE k
CYP3A4 DFHIZLHAFEREEZ BN S,

RIZ CYP BT 2RYMAEIEAOK 7 8% 5D 5BEMEEZRORN 2 1To7.
BEDLZA, b MIBWT CYP OREOHEIIL b CYP BEAL HML £ AT
invitro EBRRTTRFRETH D4, & NOEENTOREREZRE LD Z LIT# L
VW, £Z T, invivo DIAEERAZ AL I, ¥ AT Y RAOEERBR~DIGH %
Rt Lz, BEOARLTRHEZLROLNTNS CYP2D OEETHET I V&
VEXRATeURAREE L, MEF 4 KBILET T VXY OHT TV YR ) &
BELE, FATTATIL40HT 7Y JF D AUC 235 hAlb B TIK hAlb B
wPA"/SCID B X WV EZEICE o7z, ZHEY., invivo IKBWTHF AT 7 Rtk M
DEYPRF T 7 7 A NVERT I ERHLNITR o, RIZE b CYP2D6 DHRA 72
BEXTHLIFI=V 2R ETDH L, BhADL#HT4OHT 7Y VXD AUC B’F
BITEA Lz, Zhizxt L, 1K hAlb B uPA™/SCID B CIZBRZE 2 E1LIFER» b
Pofe, FATTIRATBNWT, $=U U285 CYP2D6 DRRERRRED b
Db, invivo ICRBITHAEYEAEERAEZBER TELZ BRI, £, I/
Y — 2% BT invitro EBRIZE\W T, DBOH OEERIBIT 21T o772 Z A, Km &
V17 hAIb BETE b &L L7fEZ R L. & hAIb BER0 uPA”/SCID BETHE Km fEIZA
BIZED oz, T2, invitro IZBITHHEEERTIE, ¥=V DO KifEIXS hAb H#ET
bR EELIL TR Y uPAT/SCID BE L 134 600 FE R AR BEZR Liz, ZH X Y L invivo,
in vitro HEBRRIZBWNWTXF A< AN k CYP2D6 BERIEMN E + CYP2D6 FRE
HIZIVHEEINDZLEZALNI L, F AT <D R |THLM RERE Z H\ iz
invivo EBRE VD b IHICE MIIEVWIREET, EYHEERORTEITI Z LN TE S
BMETNTHDEEZDLND, B FADIEIZONW TR BBREIBITEA TR Y,
FRHFELHEBERLNTWVAR, FATUREZAVTREORNEZITY Z &1
XV, e MBI A2EYHEERZ L VFERICTRITAZ LR TEBR EHFEINS,

EWI—EMAREAE TR SN b DO BFEET D08, —REICREZZ T Bt b
UIZREH S I NS, REICHE SN A7 DICIIFHIREBROILERH DD, &

FOFHRTEBHBRINTWEX AT RO T2 7 7 4 MOV THRE ZED

2o B PTIIEPEME, ~ U A TIXBEHIMETHLE 7 A Z Y —VE2EEL LT,
: -621-



FATwURATOHM OB EITo72E 25, & hAlb BEDOF 25+ X CIXREE
PRt AT <, EPHERMEVE MO e T s A A ETR LT, ZRISH L,
ay hr—d UTHER L7z uPA™/SCID = 7 R T EPHERAEEEL T L, 2
77U RICBIT EEYOTIZ OV TIIS SR, ERIBRNAMNELEZILNLIN, *
A7 U ATRBERIZT Tl {HHEERICBISA TE 3 ARBEENT S,

In vitro > 5 in vivo ~DHE, FEZE, b MNiFRBEORERB R I NE TOBREY
VT TEDE MTHRF A S~ U AORYBRBEHER~OLHIL. EELERED
%%m&%%%ﬁ®%ﬁmmeof@bfﬁﬁf%ée%ﬁ@fﬁ%ﬁ%é%%?v
DARZONWT, RYRBBER L 0L L BRI 2RI 21T o AR, 4% 0K
BEOREORR L TEERLBREIC VT LERTE 3B EET S L0 L2
Zbhb,

A BERENES

2004 FICHAEC BV TR E Nz MFBEF X S0 28, & D& MOEO R BIERBR O - 1k
ETVELTERATE DRI ZITo 720 FASTRADIFICIIANBIES RET 2 EEASYABEET
HBL PFFIOLP450 (CYP) Rk MEBEESRRLTHD. BEENPET2C AL, L,
o THFASIVADMIE L MNFORE L L TEMRSIHBR CRARRE TS B L EX b5, £/ CYPOD
FHLEFRS  ORWHEFAOFERLEZ STV 3, FASIYAOFFICHET S L b CYP I3fts
H% CYP BB THABE NI, b b CYP HEMZFRESIC & b in vivo 1151 3 EMRATEEATED 5Nz,
TNEY, FATIYRRE LI MGEWRE TCEMEEEHAORIETS C LA TE2FMETILTH
BTLREALMCLE, b TIRETHEE, <Y XTI TS 2L T A 2 — Uik A ST 2T
ERPERRNE . a¥ b a—jL Y REEDIMRSEEER Ui, 65T, REER7Z 1 o/ Hoit
KB LEATE BAHEMASRE Nz, & MRS R 5= D EYBHEES IR DB, EIE 5
ROPBRILL RYIEROBHELICL > THEOTERTH S, SHETISHATEZFATTYRICONT, K
MABERZHOL LT ERNRRE 21T > AR, SBROEYEBEORRBOM L S §ERSERECD
WTLEMTEZAERERETI0EEX5NB, UEOWFEREE., BE &%) L LTHETE%%
DTH B EHE LI, '
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