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Summary

The prediction of drug-drug interaction potential was highly influenced by induction
of drug-metabolizing enzymes. It was considered that human liver sample was expected
to predict human drug metabolism. »

I developed a highly sensitive analytic method to quantify mRNA levels in human
hepatocytes. The mRNAs of about 120 human drug-metabolizing enzymes were
measured. The mRNA expression of many human drug-metabolizing enzymes and
transporters in the chimeric mouse liver was about 50% of that in the donor human liver.
Furthernibre, I investigated the expression of human CYPs mRNA in primary cultures
of human hepatocytes and in chimeric mice constructed by transplanting hepatocytes

. from the same human donors. After 48 h of culture, expression of the human CYPs
mRNA were very similar in human hepatocytes and chimeric mouse hepatocytes. I
investigated the induction potency, as evaluated by CYP1A2 or CYP3A4 mRNA
expression in human hepatocytes and chimeric mouse hepatocytes from three donors
after exposure of B-naphthoflavone or rifampicin. Consequently, responce to human
CYPs mRNA expression in chimeric mouse hepatocytes were a little lower than those in
human hepatocytes after exposure of probe drugs. |

In conclusion, chimeric mouse hepatocytes that are able to identify the induction
profiles of human hepatocytes are remarkable in vitro model, thus, the chimeric mouse
liver would be alternatives to human liver.




EHRBBER OB EER IIEYERICAX RBEE 5 2 503, BEREROME
iz L VEERM D E FOTRIIRERESNE., EOH, b MFERE
FEVEFESERLBERICRIT 2EDOBRFEMERCEERTIREZEXD
LR TEB, FOPT, b MNFHEIER COBRBE L TR SHRICH
Hah. FRAEIESBBRINTWS, BCKIZBWT, b MRS
o7 L — MER SN TABIC L VR SR TV AR, BARTIIFERE %
EXK AP B ICRET S 2 L A BHEETHEAIL TO A DI ATIE#EL
& | ¥ES D DS S A BT S Vb T3, TE, ROERE
BRICHIETX At NITFMROMESEA TR Y . FiE2FMk L © CYP B
R OTEM % Fol: UT-BFZR(Li et al., 1999) P ERRMERMILEHE HVHER
mmmaagmnﬁﬁ%én\ﬁﬁ&ﬁmm&ﬁﬁmﬁ%ﬁmmmxwr%%
HRBRMER SN TVB ZERREN TS, £IT, b MR E A
W, FIREERR COMEFEME LRS- LN TV S (Roymans et al., 2004;
Garcia etal,, 2003), & HIZ. EFBAFHINGZ AV - R HBEREEORILIX
mRNA BHEEOLEE A RAZLICE - THLHRTE L EZEXLN TS,

FRFETIE. b FFRROMREERICBIT 2EDRMERB LR INF R
H—# —mRNA OEBIZ IR X BHIZ, U 7AF A 5 RT-PCRICKSFEERES
A EE L, IO —Fy MIZ 7 veR=yTayy—v7 AORE
fEATR R R B R ERET Y A BB L L, T X—RIZARINT
WAERFIERETIZ. 74V —FFF5f2—, UN—RAFFA=—BLT
TaqMan 711 — 7 %8R 3 L7, £ECFIB 3 O FEFHEIT NCBI BLAST THH& LR
BThHD T L ERR L, TOREER, b MARRIZEBWT, 55 D% 1 H3EY
RaiEER . 34 BOE 2 FAKYABIBER. 30D b7 v AR —F —mRNA DFEZL
BRER LT, KW, BHEKICHT S MFRORIEIE, V77 rEVY
FFEARA ST —NERAVTREN L, V77V EVVORRBRIZEY.
CYP3A4 mRNA i 50 pM BB A B THERIIET Lz bon, AREKFHICE
HEELRL, V77V EVVERERVERIKICRERT DI L THEND
DEAERTED bivic, CYP3AS mRNA X CYP3A4 mRNA & [FfkiZ, CYP BERD
EBIEETABALE Y —DOPXR ZN L THE SN S LBMONTERY
(mﬂaagmq\mmuAmmAkﬁ%K@%aﬁﬁéﬁbtotxiﬁy—
AOREIZL Y. CYPIAl mRNA 3 X U CYP1A2 mRNA XA BEFRRRE R
EEER L, AATLTY—NVEFERY EERIKIC AT A Z L TTHEN D DE
HHRAED b, DEOKELY ., FREEIRDRHEROFHCEBEOE
RICHATEBZ 2PN LE, EbIC, b MIMBREZBHELILX AT
& 2 OFFERE VT, b FEORBBRE IO I ARN—F —mRNA D
SEMF T, FF—0b N L KLz, t &< T TR total



RNAZHWT, B b= RD 4or Central value = 0.46
n=321

mRNA FICER LS54 <
—tFu—TDOREMEHEN
FEFR. 107D hZ—4y K
mRNA, t FONTRF—EL
7 B{5T T D GAPDH, B-actin
LR URADOREME, BLXO5SHE
NTYRAZ—5> bmRNA & &
FDORERIINTRLNEL,
REARIIELEZZ DI,
Fig. 1 I, ¥ AT RICRKBL
TVt FEHRBBERL L5
VAR—F—DERE ST 74
N FF—fFgE &L, 20 mRNA expression
BEEZERANSTATRLE, (chimeric mouse / human ratio)

FEHLROBHE X, 107 fEfHD#  Figure 1. Histogram of the frequency of the mRNA

YT < expression ratios of human phase 1 enzymes, phase II
7y NRATEE 3 szﬁﬁ enzymes and transporters in chimeric mouse liver. Data
L. 2L LTRIHDF—F  are shownas frequency of ratio of all targets mRNA (107

Bl Li-, B ROERE targets) in the three mice.

DHRIEIL 046 T, ¥ ATy ADEBRBL Y LEN-T, 7. ¥—Fv h
BfaT D mRNA FBULRIT 7 BEN 1.0 A L%, SEEN 0.1 UTFTERLE, —
Ji. = U X Cyp mRNA iX Cyp2b10 A DREE B LT Thol, =Dk iz,
XA T~y AT e MIFRRRE L LT iciRed 3 2 22 b,

b MFHIRE . ZTOFMIME FF—L LTBRE L% A 5= A0S
RWT, b HRYAHEER mRNA OB 21TV, CYPmRNA ORBE 71 >
TANRETEREDICKT A RISHEER R Lz, 360t MNEETMIE ., 20
FFMI % R —L LTIER LI 2 5= 7 20 b B - BT E 2R L, 12
IO b CYPmRNA BIBITOVTH®BE LTs, Fig. 2 12, 5538 24 BERI4E & 48
RRIBRICISIT 5% A T = v AfFMlIL K —ICfv e e MFMBIO CYP mRNA
RERDT — 5 P HAER L= 28R Z5RY, 5% 24 BRE%IZE F CYPmRNA
RIARE LT D L, WMIFMRECORREEOHBREILIE) > /-, B3 48 1%
M TIE* 2 T+ RFMIBO & + CYP mRNA REHEN L FFFMEE & FRE
29 BT r=0.809 L BIFIZHEB T A - L2 R L, ¥ 2 5= R FFMIaR
EFREORBLRDZILERRALE, EbIZ, BT 7 73RV ORBITL S
b CYPIA2 mRNA OFHEHEA L, V77 BV RBBICL 5 CYP3A4mRNA
DHEFEEAE, 3HIOL %A T~ RO CLE LT,

Frequency (%)




Chimeric mice hepatocytes
[ Log(Target mRNA /B -actin mRNA) ]

. 24h

Y

L~ Am% =0.609,p<0.01
T =0.609x -0.312
5 3 4 1 3

Human hepatocytes

. 48h

® Donor #1
A Donor #2
- m Donor#3

A A

s % r=0.809,p<0.01

y=0.798x -0.051

bkl

-1 1

[ Log(Target mRNA / 8 -actin mRNA) }

Figure 2. Correlation between mRNA levels of human CYPs expressed in hepatocytes from chimeric
mice and donor after 24 h and 48 h of inoculation.

Expression of human CYPs mRNA in chimeric mouse and donor hepatocytes is shown on the y axis and
 x axis, respectively. Data are presented on a logarithmic scale. Data are expressed as ratios of human
CYP1Al, CYP 1B1, CYP 1A2, CYP 2A6, CYP 2B6, CYP 2C8, CYP 2C9, CYP 2C18, CYP 2C19,
CYP 2D6, CYP 2E1, CYP 3A4, CYP 3A5 and CYP3A7 mRNA to human B-actin mRNA in chimeric
mouse and human hepatocytes.

CYP1A2 / B —actin

0.9

0.6

03

1
r “ 5’JM B'NF *ke
5 .

0.1% DMSO

L
Y, uM B-NF

o
otete!

25uM B-NF

TRXILK
KA 0’
2000

2

*%

09,
XS

LERKS
Fateteleledelele

>
‘.
&
%%

KD

\

T4

42
o

ol

¢
&

K>

bo%ed

CHKS
(XK

AR
Satedi

K
KA R XA AKX

DN

2088
N
Chimeric Human

mouse

CYP3A4 / B —actin

0.06

0.04

0.02

0.1% DMSO
2 4 M Rif

10 4 M Rif

| 50 4 M Rif

e
KK
oJededeleded

Noeste
N

o
>
KRR

3
58
I

K

SRR
SRS
AT D

DN

KOO X

B
D)

i\

S
o
%

Xl X

Figure 3. Effects of B-naphthbﬂavone (B-NF) or rifampicin (Rif) exposure on expression
of human CYP1A2 and CYP3A4 mRNA in primary culture of hepatocytes from
chimeric mouse and human.

B-NF (1, 5 or 25 uM) or Rif (2, 10 or 50 pM) was exposured for 24 h after 48 h of
inoculation. Ratios of human CYP1A2 and CYP3A4 mRNA to human B-actin mRNA in
chimeric mouse hepatocytes and human hepatocytes are shown on the y axis. Data
represent the means = SD of three independent experiments. * and ** denote
significantly different from 0.1% DMSO control (p<0.05 and p<0.01, respectively).
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