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EESBRFMERKEHE (AR ERENTHEERSR)
SHERERE T

t MM E ¥ A T T AMROERERIZEBITS
CYPs mRNA #E CR = REE O

SHETREE WEE BER HRASHRENEIS REHRE FrRME
HRERE

bt AR ZE ~ U R ICBE LIHBO RN s %2 & MTRRICER T Z & 57
BRF AT URANEFE IR, CYP BELihD & T5EMAHBERICIIEE
B0, REEROEEREDERICEET IG5 TEMEROERIOERR
EFTRETERNI LD, £ 0. EPRBEERZOFTEIIRTHEMIZE F
FFAlEZ B LbBER COBEFEERAZ TRTIFEIFREE LD
T3, FAF<RZ, Z0OXk57%e MR HWEZEESBRRICET
SHFEIIBNTEALRBRRRLEELZ LN,

ezl FIFRIICEBRINEX A T v AR, O HEEME R L,
FEFEERIZ X 0 b TR & @EEIZB-naphthoflavone (B-NF)BZZE Tt b CYP1A2
mRNA A3FFH 41, Rifampicin (Rif)RFETE b CYP3A4 mRNA NFEHEEND Z
LERLE, B, FATeAFRICE FOEDRIBERSC N T AR —
HZ—72 8D mRNA BEFRBBE L TNHZ &2 RAH LA,

AWFFE T, b MiTMIRa L, FOMIE%E K —L L7zX A T~ 0 ADFHk
PR CHEML., RFICEREERLZIT> T mRNA BREEZ B L7, mRNA %
i3V 7 A b RT-PCR EZ W=, 12 FEEEO CYP BEE mRNA OB L~
NERDE, HEERBEIMIS ATV AFMAES e MFElRL Y &<, ¥
7= FFIIER CTHEEILE 2 - 72 (FHEIRE ; 1=0.690), B5E 24 FERE HFEEAMIT
Eno7(r=0.699), =D, b b EEMRKERFMEGH)E %2 £ 2 VWEHIIZR
L, IEEASEEFE TIIX A T < U RAFHEO CYPs mRNA BIREN FF—fF
R L FRREICARY., REBOHBMREFICR -72(=0.809), X 5T, HE
72 BEREIE b BAF R FABME DS HERF S 72 (r=0.873), CYP1A2 & CYP3A4 mRNA @
F I % B-actin mRNA & DHTIHMET A &, & MeF AT~ U ADOFMRIETIIN
THOHEE 24 BERICKE BT LARIIZIE—BEICHER Uiz, B-NF #FEiZ
LD CYPIA2 mRNA X3 Bk hEF AT AFFMIETRERIZEFESAON
72 RIf BEICE S5 CYP3A4 mRNA OFHT 3 FlOE MFRETHIZHEENR
LD LE RS0 AfTHIEE T 3 Gl | fliFERHETH -1,

LED X DT, Fr—ob MRS XA T <7 X0 mRNA BE 4
B U7-fE 5. 123 48 BER L4 1Y CYPs mRNA OB ENEREICHER L, 0
BEEic/e Bl MIFHIROMRERE E LT AT~y AfFilaZz WA Z &0
AfEL EX b=, L L, RifBEIZ X 5 CYP3A4 mRNA KIGEDEFEZED X
AT, FATUAFHER FF—Th 5 MFROEBREDETEZEENIC
FIEHENTNVARNWT LICEERZET S,
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A. FrEEH
EELABOEREABRBV T
v F COEDSEELTHT 57D,
B ERICMALTE PRAXRAEZH
WHFERNERATHDZ ENIELKE
HmENTWS, EHNHEEROMEE
Bz oW ToERE, & MFiEI 7 o

S—ABRBENRD L OIRY, E,

EERRTIHILAEDORFNREE
HizowThbe MNFgEI 7y —A
BRAVLRTWE, —F, (LEYDFE
WERIIER S VN7 OB L)L
BT AEEOBREBELELTL
., FEHRATHHI /Y —ALTE
T EBTERY, TIT, Hf
Sy hEAWTRERERBRZIT
VS, gD SR EIEE OB bER
ZHFEEREZELE LTV, Ll
FEHAHEZ I LI LITEER
FETHREHIRT vy hORERPE b
LT LL—ELRY, £Z T, E b
FFimpa: VIS RICBWT, B
FHFELPRFLTHESINRD L 21
7 7= (Bowen et al., 2000; Garcia et al.,
2003; Roymans et al., 2004), & Z 5743,
t FMTFHRBROME A, MEEERT
HHDIBEREEOETICLSR
Az, mEE, R—ay FOA
F - itk P ORERH S, & MiTHE
FIDREERR E LT, & MNEAM
Sl TR L 3 A3 AT EE72 HepG2 AR
RHONEHRMERORA T 0T
> AL EREMEIZE BO in vive & B

72 A4y b %5 < (Wilkening et al., 2003),

BN EME~OFAICREER &
HTh D,

SEEFGIT 1D uPA/SCID <=7 AIZEMF
MR E B U 80%EL_EASERNTHE
P BRI AT v AR EREN T
(Tateno et al., 2004), ZOXATTRD
FFiE% AV V- BF R IR e o B RB O F
BlicflFTEREEB LN, BEIZ,
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I 2 1 IF AT ARFIEEBRE VT,
20 B CYPEER . S S2FEAD
RS 1 FREED A HIEESE mRNA, 26 T&3H
DOEhE 2 HEYRHER mRNA, 21
BHEOLr M AR—2—mRNA 735
BRLTWAZEERER L, 2. AT~
o AP 0 IR L - A AT R R A AV
T e EERDS, B-NF & Rif OZEIC
X A CYP1A2 mRNA H50 X CYP3A4
mRNA OFEEHERBL TS, W hvh,
SR RHREEZERL TEBY, £656
PRIV,

AR TlE, FAT VRN
+—oebitilas, fERlah AT~
7 29557 fFRERE 2 VYT, mRNA O
REEH B LRSI OWTRL
fo. EERTIL, 3 FloBERDERo7T-ER
FFHIBE% uPA/SCID = A ITHHEL TF
AZv Y AERL | £ OWFE Tz
AWz, £, BEARENOREFRIC
total RNA ZFARL CEH R IBEER
(CYPs) mRNA DFEBEZHEEL., SHIZ,
B-NF & Rif OFFEIZ LD CYPIA2
mRNA 55V X CYP3A4 mRNA TiHf
L7-BERFE L HEIL 7, mRNA &t
I: ABI 118 PRISM 7700 = v, Y7 v
H A5 RT-PCR #ETIT o7,

B. BHAFE
B-1. &I

AR MAFMBEIIE In Vito
Technologies, Inc. (Baltimore, MD,
USA) L W EEA LTz, 3Bl R — Ok
W&k 1 IZ/R LTz, B-naphthoflavone
(B-NF)$ & O* Rifampicin (Rif)i3Faemt
T L VA LI, Total RNA D
Iz V7~ Rneasy Mini Kit 38 L}
QIAshredder X QIAGEN (Hilden,
Germany) L W EA L7z, £ L T, total
RNA OFEFRITHAVW B tRNA iX Life
Technologies, Inc. (Rockville, MD,
USA)X » jEA L7=, TagMan One-Step



RT-PCR Master Mix Reagents, TagMan
GAPDH Control Reagents ¥ X 8
TagMan B-actin Control Reagents %
Applied Biosystems (Foster City, CA,
USA)EVEA L, 2otoRAER
ETHWHI V- FE2ER L,

B-2. AT X[FHlikaORE
AR EREETDOICE L., s
HIIHASHRERET o GRESE
BE0ERBE2ETEIE L,
XATw AT LR L
FIEICEVWIER U 7= (Tateno et al.,
2004), & 1 IR THEETREEINT
WiZ3fioe MFEE FFP—2 LT
uPA/SCID = 7 AT L CHERL LTz
(T AFEMI S FFE~OERSR
13K 60~80%), ¥ A T <= RfFIED
aZy T — R & R D
B4, Seglen & M FHHETHT» 7= (Seglen

ctal, 1976), /Tohi=F X T < RfF
MRIT 2 77 AT ) —F—THks
LE{EIR THRIF LT, Wi
BICREEERTEEL L EA=
YT T ERW,

B-3. FFfa BB
Fh—B8LUOF AT =0 A FHHT
RO BEBERIIEF S D FEICRE
- T{T - 7=(Nishimura et al., 2002), &
FERTAIRIIARIR %, & PATFARREE R
B L., BLOSBRC I DS LT,
MR a—ArEF—h o ¥ —2H
WTHIZE L., AM#ARZE(viability)id kU
R TN —BERIETHER L, &
LI FMAIE® viability X 50.0~
86.7% Th-7=(F 1), MRLHEE L~
%, 3 MR ETER b O L
L, EHIC 21 BRRIEE L=, o
W, b b ERER&EET (hEGF),

Table 1. Characteristics of donors, chimera mice and hepatocyte preparations

Donor No. #1 #2 #3
Human hepatocytes
Lot No. RQO 279 NLR
Age in donor 6 days 9 months 13 years
Sex in donor Female Male Male
Race in donor Caucasian Caucasian Caucasian
Viability in donor (%) 94.1 89.2 80.6
Chimeric mouse hepatocytes
Lot No. CTE54-9 CTE7-1 CTE31-8
Sex in mouse Male Female Male
Replacement index (%) about 60 >80 >80
Viability in mouse (%) 50.0 86.7 70.1

Viability after melting the cryopreserved hepatocytes in donor and chimera mouse was determined

by trypan blue dye exclusion.

108



Fuoid=ef v BIORT 747
VB EREERVERRICAZHL, 5
EEEE 24 BEEBICEREERRLT
72 BRI E THE LT, BERBEERIC
IIFETRE 48 BFERE L-Mla % K
BICHER Uiz, 5581E 5% C02-95% O;,
3TCOEMET TIT- 72,

B-4. SEEFHIB~ORBRIME DRE

BERBEOTM T, 1FHE 48 K
B FF—BIUVXA T U AN
FARTIZB-NF ¥ 7214 Rif % 24 282
L7z, EErT., FFHIEIL 5% CO2-95%
0, 37TCOEMHET T b EEMBREKE
[KF (hEGF), > ¥#<A v ERIZ
TyI7x7Yvy B 2EERVEE
JRTEE L=, B-NF OEZEIX 1M, 5
uM 3 L TR25 uM T Rif DEERIT 2 uM,
10 pM 35 L TR50 uM DR EETHRET L 72,
B-NF & Rif |% DMSO (ZHfE & 8THE
AL, #EHEPO DMSO HKEEIR
0.1%& L7-, IEEXEEIL mRNA
MEFMTHIRBRELALL 0.1%
DMSO B & L7z, FFHlka 5 D total
RNA 1 H 1213 QlAshredder Rneasy
Mini Kit Z{FH L7z,

B-5. AU IX 7 LAF FORE

#—4% vk mRNA 2255720
@ primer & TaqMan probe %, BEIZ#R
& L 7- 825 28 L 7~ (Nishimura et al.,
2002, 2003a) , GenBank accession
number & B%ha FUOMEIXR 2 1T
7~ L7z, primer & X U probe i3 QIAGEN
(Tokyo, Japan) &% L. TagMan probe
i 5Kk & LT 6-carboxyfluoresencin
FAM) %, 3R & L T 6-carboxy-
tetramethylthodamine (TAMRA)% & 7,
Z 574 PCR primer DRIZAET D
EFNINA TV FA XD L D ITK
&t L7z,

B-6. mRNA 2347

FERAEA> 5 FHEL L 7= total RNA {1 50
ug/mL BERE tRNA % H U 4 ug/ml 27
R L7, RT-PCR 7 v A% forward
primer, reverse primer 33 & U} TagMan
probe & #7120 ng @ total RNA % & ie,
50 pl. @ TagMan One-Step RT-PCR
Master Mix 3438 % F\ 7z, BB I W
& & ABI PRISM 7700 Sequence
Detector system (Applied Biosystems)%-
AV, 48C, 3043 % 1 E, 95C. 10
Sy%E | BIRUS E#7-%ic, 95C. 15

Table 2. Primers and probes used for RT-PCR analysis.

mRNA Sequence Position
CYP1A2 (GenBank accession number AF182274)
Forward primer 5'-TGTTCAAGCACAGCAAGAAGG-3' 860880
Reverse primer 5'-TGCTCCAAAGACGTCATTGAC-3' 951-931
Probe 5'-CTAGAGCCAGCGGCAACCTCATCCCA-3' 884-909 -
CYP3A4 (GenBank accession number AF132273)
Forward primer 5'-GATTGACTCTCAGAATTCAAAAGAAACTGA-3 825-854
Reverse primer 5'-GGTGAGTGGCCAGTTCATACATAATG-3' 973-948
Probe 5'-AGGAGAGAACACTGCTCGTGGTTTCACAG-3' 946-918
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RSB LT 60C. 1| ZEERZEIZ 40
EIRG &7z, & N GAPDH DRIEIC
rX 200 nM @ forward primer, 200 nM @
reverse primer 33 J2 (* 200 nM ® TagMan
probe % AV fth > mRNA HIE 213 300
nM @ forward primer, 900 nM @ reverse
primer 33 & TF 200 nM @ TaqMan probe
Wiz,

B-7. #EEHAENT

F— AT ABI PRISM sequence
detection software TTo 77, & mRNA
D ERBFBRICHEL TS,
ACt (HHY® mRNA Eb>5B-actin D
mRNA EZHE U THELILENZLY
#H# L 7= (Nishimura et al., 2003b), E{&
I [ d Bractin ICHER T2 HH O
mRNA OREZ 270D LTEL, 7
— Z X B D mRNA & B-actin @
mRNA DH(z> b r—Alzxt3 548
%) TERIND, FFHEOBEEERIT
triplicate T{TV>. 7 —# X mean + SD
ELTRLTE,

C. R

C-1. Fr—Rffflat ¥ AT~ ARF
MR OFRIEEEIZ L D CYPs mRNA &
HEIZBI T 5 FFMm

FExiX FF—izAWwWizEe PR S
X A T AT D total RNA % v
EYRBEEBLC IS VAR —H
—mRNA OFERTS7 7 ANERERL.
FAZ< 7 AR I3 e R I fE S
52Otk mRNA BEHRL TNWDIL%E
LT,

AT, B THB E-Ee F
Friga e, o MiFRERE Fr—L
LR LEFA T 25 HH
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T, TRFROERFMBRICEBIT S
CYPs mRNA EHEZ & LT,

EHRHEBER OB HERIX, b
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e 24 B FE CIIESIETICE b
kR AR E R FMEGF)., v ¥ <A
VBTV T IV B BE
temd, ENLREIZ, ZhvbE:EE 0N
REREE AW,

BZBLBRIO IR R)T CYPs
mRNA ORBEZ BT A L | il i
RECORAZICHAEASEIIRAGNS
H D O E B R i3 R < (=0.690 |
p<001), & MFHIRROBEEL D H¥F
AT A TOREENFE
Tholz, 1BE 3 HEERIUV 24 8
[ T, MATAIAE® CYPs mRNA 38
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Figure 1. Correlation between mRNA levels of CYPs expressed in chimeric mice and human

. hepatocytes.

Data are expressed as the ratio of human CYP1Al, 1BI1, 1A2, 2A6, 2B6, 2C8, 2C9, 2C18,
2C19, 2D6, 2E1, 3A4, 3A5 and CYP3A7 mRNA to human f-actin mRNA in chimeric mice and

human hepatocytes.
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ZEERVEEEIRIZASH L 24 BRI
BIFEASEEB)THI LT, FF—
Frfif s ¥ A 5 <= RAFMBTO
CYPs mRNA BHEIZFABE LS
(y=0.798x - 0.051), tHEAfREL L BIF4
fH% R L72(=0.809, p<0.01), 5£3% 72
R Tid. & HICREFEBEHREIC
HERE L 7= (y=0.959x - 0.044. r=0.873.
<0.01),

C2. FF—ob Mgt A5~
7 ARFMERRIZEIT D CYPIAZ BL U
CYP3A4 mRNA O FEEE DR
i1 |

B FIFHREAWT-ERMND,
ERABEBIINAV RS- B E
FT& 5 GAPDH & B-actin DHAMET
LI-RIC—EHEIZHEBTDHZ L 2 #
4 L TV B (Nishimura et al., 2003b), F
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Figure 2. Effects of culture on CYP1A2 and CYP3A4 mRNA expression in primary culture of the

hepatocytes isolated from chimeric mice and humans.

Data are expressed as the ratio of human CYP1A2 and CYP3A4 mRNA to human B-actin

mRNA.

112



7o, FEFE 48 RERLAE ISR ORED
RELTRY, BEFEER~DOEH
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JERBECHESB L, £, ¥AT=
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R LT, ZORTIE, #EHEZB-actin
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Figure 3. Effect of p-naphthoflavone or rifampicin for exposure on the expression of human

CYP1A2 and CYP3A4 mRNA in primary culture of hepatocytes from chimeric mice and human,
B-naphthoflavone (1, 5 and 25 pM) or rifampicin (2, 10 and 50 pM) were exposed for 24 hrs.

Data are expressed as the ratio of human target mRNA to human B-actin mRNA. Data represent the

meantSD of three independent experiments.
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