acetylator (SA) 2Tz &M
TEZMN, ZHIZNAT2 OBEFE
APRESEELTWS, 1YF
PRRTOhA 7 I RIZNAT2 O
RENEBETHDN, SATIE, 1V
ZTY PV RICEAERBEERRD.
OA14 > 7IRICE2eHEDYF
R b =FARERIEZ 02T
H, 2001), 7€ > T, EHORHMIZ NAT
MG TINESIME/NTE L
REETHS, £ETIZ. NATOE
NSRS X 5 2 BT B HE
LEDBEEFHSNMITBRIE%H
MIZ mRNA, BEREEL IV TOR
HEfT- .

F£9, NAT2 I2DWTiR~r3, R
FT—AHEOFATITADHIZE
WT NAT2 mRNA BREHL TW3 Z
EEHALMILE, ERNAT2 7
N7 ORBIZELTIE, b MERY
BHEEAFTEIENTERM
i, METAHIEIITERM
z. B NAT2 OREFHIFERYE
THIANT 7 AYT 2 N-FTEFIV
WEREME, YT X0Y1 MY IVE
NEBREELZES. BEAERE
Hoiaholzé@EsNTNDS |
(Tannen and Weber, 1979), Z#
BAZOREL T3, 2h&D.
ANT 7 AT N-T 2 F VAL
HiTE MERWTHY, FATTY
ANk b NAT2 {aaEH 4 5Em T3

BYREBETHZEEZSNS, R
FT=BHRDFATITIRAIZENT
W, RP—LIZEREBEORAIN T 7
AT N-TEFIAGREERT
ZEBRAEMICE, UL, B
FABHROFASIIIUITIE. &
HERFEAERHEINT, YTAD
EHEFEETH &, RF—AIESA
ThHDAREEIRB SN, SA DH
E. HEASRHEA TR 5-20%
(Ellard, 1976). HA. EAPRAF
ANTEF 40-60% EREETNTY
% (Ellard, 1976; Cascorbi et
al.,1995; Brocvielle et al., 2003).
NAT2%5, NAT2*6, NAT2*713.
TI/BREREZHEIEZRETHD,
T EFIREEOETICEET S &
Wb TWwa, £ZBADSA O 90%
PA LV NAT2%5. NATZ2#*6 %iKE,
H L <1 NAT2*5, NAT2*6,
NAT2*7 Z2A\TOT2DHT 3
HEINTWS (Cascorbi et al,,
1995), RF—ARBBATHS%.
FFr—AHRFASTIIURIZDONT,
BATY UIVEHE DR NAT2*5,
NAT2*6, NAT2*7 DHEEFHE%:
B I 7xo 7= (Gross et al., 1999; Garte
et al., 2001), 728, NATZ*5 D%
BE 2D AS-PCRETHREL .
FORER, FF—ABRDOFAST
D ADBETEEE
NAT2*4/NAT2*6 ThH-o7-. HA

156



D SA D 99% LA LI NAT2*5,
NATZ2*6, NAT2*7, NAT2*13 %#H
THEHREINTWS (Meyer and
Zanger, 1997). U2 U. NAT2*13
17 2 JBE{EEEDT. Fretland
5 (2001) OEBERZEHHWE invitro
DEBTIE, NAT2 Y N VEDH X
VT 7 AF DY N-TRFIVREHER
b PR & AN TEE R EERY
SNIEMo Tz, NAT2*13 12D T
in vivo EEk & in vitro EROFERN
RS REENRBENS /Y.
NAT2*13 ZH§THNIDWTHETY
LZHERHLEEZEZLZOND, Fiz,
RIF—AZZFOMOEREER LT
NOTEREBEETERNWEYD, &
SRBBIAVBEEEZEZ 5N,

Kz, NAT1 iZoWTiRa, K
F—AHEDFASTITUIDFITS
WTEk b NATI mRNA 3RFHL TW
L EEHLEMIZLE. B NATI
DF I FEHRB L OBESREEICH
LT, SBOBMEELEA LN
b

D-4. GST
GSTIIREEDI NI FF 2 &8
BFHEEMEORERISEMET
BBROBRO—ETHD, JI
FFANIEHMTI/BRTHDLU R
FAEFUMNIRTFRTHD,
& DM EBRCE) 5T

TRTZETHELTOREZ RS
L. BIEWEENSHIBEERET S
ETHLBEREFEEC TS, F
13 Phase I BBRICE Y KIGHEICE
OHETEORBIRGEHRT S
BENSD., TNEEEPY N
DB EDREGEEREEZATHE
RBEAPFELGL. BRTOERD
NI EOEM EOBEEFHE
3%, GSTIZZh s ORBFRIHES
B ho, NoFALEY. T
RFT ROREHAIVEREZIVEEY
BREDEL DAREMILEMES I
T FF 2 OREEAFVEFLEOR
INEfEL. ERELDFELIORNZE
BF<E&EDIT, AEITLDILEHD
Bt E2ED 5, TOMIZH GST X
Fe B OREM LI 5 TN
FFF RN FVYT—EIEE B
SR FO04 BRIVESRTORS
PSP onERMNTEAIAT—
YiEHbET D, GSTIIFOFEHE
&I DI 10% % 50D, ZHET
I~ Alpha. Mu., Pi. Theta. Zeta 77

I AEVND EEL DA TENRIE S

157

NTNB, GSTIRE MzBWT, fF.
B, W, 4. CBRE. RE. BRI
ELZL QHEIZHMLTNBN, [
B8z X DRE L TNBHTEIRER
%. b FFIZ BT GSTAL GSTA2,
GSTM1. GSTT1. GSTT2 T
FHLTWD, 727L. & NTOGST



D TFEOBRIMOKBIILTLS
MOEEICU T EBDITTIdh
Vi, F/, GSTIZIZBETFSENE
93, GSTMI BEFIZERADHN
EBTREL. GSTM1 & > /87 higs
BLTWW, GSTMI1 BIZFRIED
BERAEICEDRRD, 3r70%
T ARRY RTT AT 90-100%
IZET 5, F/=. GSTT1 BEFOX
HERHRATH60%TH B DI
L. BREATI10-20%TH B, O
fill, <D SNPs NHEZTNTNS
B INFFF I RETKNT I
BEFICI MBI TN, T4,
Watanabe 5 (2003a) &b, 2000
£ 3 AEERFERICE DHE,
S5EIE N7 1T BRI OIBRSET
B2z hOFIEZJ DN T, k
kToboZusyyicks s>
A7 I F—¥EHE GSTMI. GSTTI
HEEFORIE (double null
mutations) IZAHESAGEY 5N 5 AIHE
HARBEINE, TNHEOTEES
EA. BEMNTNEY FF UBIBEE
NEPNEIPERALNMIT S Z LI,
RICEMERRBEZTHTBITHEL.
B TEETHIEEZ SN, &
E T3, Phase I BRO—DTH5
GST Ok MFHfEF A <0 2B
W OREEZTOBEEHLNMTTS
ZEEHMIZ MRNA BXUY 287
LRIV T OB 2fro -,

158

¥£9. GSTAL IZ2oWTikR3, x
73 GST I349F& 25,000 Ritgo+
TAZy MM SRBEFED ZNIEA
TOZEETHD, A—2 5 AR
Y71y b TCBEERRT S,
i Z ¥ GSTA1-1 X GSTAl OFRE=
HETHYD., GSTAI-2 12 GSTAL &
GSTA2 OANFUO_BH#HETH 3,
GSTAl-1 ZR@BRT2 U9 FHE
GSTAL-1 FitANHEREI N T =28,
ARETIZ GSTAL-1 # > X7 OFEH
BEEBH L, 723 GSTAL BR> X
VLV EBEROREETOIEN &
R2F0OA1 RIZHT B4V AT—F
B, Xy o520y He v
Fzalpha O &R EETH ., TOM,
REEERTTVEHR, A5F0Oq R
BTNEREVIELOHREY
gELTHESNEUHA DY (Y
Z2NN2E) A Alpha 7 5 AD GST
THDZENEHRINTNS, BF
—A HEOFASIITAIBWVTE
I GSTAl mRNA BEFELTWSZ
EEHEEMIL. Fi, GSTAL-1 ¥
SNRIBERFF—HEROFASTY
ZRBWTEBDH LN,

KIZ GSTA2 IZDoW TR 3,
GSTA2 WEBR{LiEEORT (V1%
FAIRNFFEIY—EESE) B
UAAL, EUNES, ZNVaalF
J4 R, BHEBREOESSY >IN
ELTHLENTNWS, GSTA2 DWW



T mRNA LX)V OB TH B8,
FASITDZADOFICHELTNSZ
ERBHSMNT I 7=,

F7z. GSTTL IZ2OWTTH D,
CHIEIRFZ RPNDOT M7 I
FUOOEEETOEEDR TN,
GSTT1 iZ2WT%H mRNA bRILT
DRI THEH, FATITTAOR
WHHELTWAIZENHASHITE
7o

GST WXL T, b MERME
B2EDIF5ZENHKRN- T
DEBEZREELRINTORFTETS
ERTERMo A, UGT, SULT
BL NAT BT 2BFHERK D,
BELEFATIITADOH TEERIE
H2HEIT2EHHIND,

E. &

AFETHE MNFREFASTTUA
OFFiziZE b UGT. SULT. NAT B
LU GST BMRBEALTWBZ &%
mRNA. # > /%7., BERIEHL R
THEMZILE, £ FASTY
ZVCHET D Phase 11 BRI R —
CRIBEOEREEEAETILER
BishicLk.

F. BEfaRER 2L

G. MERE
1. KR AL

159

2. FRRE .

Expression of human Phase II
enzymes in chimeric mice with
humanized liver ; % 19 B H 44
ENBESES FRR 164 11 A 17-19
H. &R

H, AINBEEDOHE - BR&ERH
RedFEUE : 2L
HEAHMERE 2l
DM 72l

I. R CUPTHEALUESIRAXERZ
=9

Ando Y, Chida M, Nakayama K, Saka H
and Kamataki T (1998) The UGT1A1*28
allele is relatively rare in a Japanese
population. Pharmacogenetics 8: 357-
360.

Ando Y, Saka H, Ando M, Sawa T, Muro K,
Ueoka H, Yokoyama A, Saitoh S,
Shimokata K and Hasegawa Y (2000)
Polymorphisms of UDP-
glucuronosyltransferase gene and
irinotecan toxicity: a pharmacogenetic
analysis. Cancer Res 60: 6921-6926.

Arvlamine N-acetyltransferase (NAT)
Nomenclature.

www louisville.edu/medschool/pharmac
ology/NAT.html.

Badawi AF, Hirvonen A, Bell DA, Lang NP
and Kadlubar FF (1995) Role of aromatic



amine acetyltransferase, NAT1 and NATZ,
in carcinogen-DNA adduct formation in
the human urinary bladder. Cancer Res
55: 5230-5237.

Blanchard RL, Freimuth RR, Buck J,
Weinshilboum RM and Coughtrie MW
(2004) A proposed nomenclature system
for the cytosolic sulfotransferase (SULT)
superfamily. Pharmacogenetics 14; 199-
211.

Bradford MM (1976) A rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle
of protein—dye binding. Anal Biochem 72;
248-254.

Brilliant MH, Gondo Y and Eicher EM
(1991) Direct molecular identification of
the mouse pink-eyed unstable mutation
by genome scanning. Science 252: 566-
569.

Brocvielle H, Muret P, Goydadin AC,
Bocone P, Broly F, Kantelip JP and
Humbert P. (2003) N-acetyltransferase 2
acetylation polymorphism: prevalence of
slow acetylators does not differ between
atopic dermatitis patients and healthy
subjects. Skin Pharmacol Appl Skin
Physiol 16: 386-392.

Cascorbi I, Drakoulis N, Brockmoller J,
Maurer A, Sperling K and Roots I (1995)
Arylamine N-acetyltransferase (NAT2)
mutations and their allelic linkage in
unrelated Caucasian individuals:
correlation with phenotypic activity.
Am JHum Genet 57: 581-592.

Coughtrle MW and Fisher MB (2003) The
role of sulfotransferases (SULTs) and
UDP-glucuronosyltransferases (UGTS) in
human drug clearance and bioactivation,
in Drug Metabolizing Enzyme (Lee JS,
Obach RS and Fisher MB eds) pp 541-575,
Marcel Dekker, New York,

Dandri M, Burda MR, Torok E, Pollok JM,
Iwanska A, Sommer G, Rogiers X, Rogler
CE, Gupta S, Will H, Greten H and
Petersen J (2001) Repopulation of mouse
liver with human hepatocytes and in vivo
infection with hepatitis B virus.
Hepatology 33: 981-988.

De Melo RH (1975) Sulfate Activation and
Transfer, in Metabolic Pathwaysvol 7, pp
287-358, Academic Press, New York.
Ellard QA (1976) Variations between
individuals and populations in the
acetylation of isoniazid and its
slgnificance for the treatment of
pulmonary tuberculosis. Clin Pharmacol
Ther 19; 610-625.

Estrada—-Rodgers L, Levy GN and Weber
WW (1998) Substrate selectivity of mouse
N-acetyltransferases 1, 2, and 3 expressed
in COS-1 cells. Drug Metab Dispos 26:
502-505

Evans DA (1989} N-acetyltransferase,
Pharmacol Ther 42: 157-234.

Falany CN (1997) Enzymology of human
cytosolic sulfotransferases.
FASEB J11: 206-216.

Falany CN, Krasnykh V and Falany JL
(1995) Bacterial expression and

160



characterization of a ¢cDNA for human
liver estrogen sulfotransferase. J Steroid
Biochem Mol Bic! 52: 529-39.

Fretland AJ, Leff MA, Doll MA and Hein
DW (2001) Functional characterization of
human N-acetyltransferase 2 (NAT2)
single nucleotide polymorphisms.
Pharmacogenetics 11: 207-215.

Garte S, Gaspari L., Alexandrie AK,
Ambrosone C, Autrup H, Autrup JL,
Baranova H, Bathum L, Benhamou S,
Boffetta P, Bouchardy C, Breskvar K,
Brockmoller J, Cascorbi I, Clapper ML,
Coutelle C, Daly A, DellOmo M, Dolzan V,
Dresler CM, Fryer A, Haugen A, Hein DW,
Hildesheim A, Hirvonen A, Hsieh L1,
Ingelman-Sundberg M, Kalina I, Kang D,
Kihara M, Kiyohara C, Kremers P, Lazarus
P, Le Marchand L, Lechner MC, van
Lieshout EM, London S, Manni JIJ,
Maugard CM, Morita 8, Nazar-Stewart V,
Noda K, Oda Y, Parl FF, Pastorelli R,
Persson I, Peters WH, Rannug A, Rebbeck
T, Risch A, Roelandt L, Romkes M, Ryberg
D, Salagovic ], Schoket B, Seildegard J,
Shields PG, Sim E, Sinnet D, Strange RC,
Stucker I, Sugimura H, To-Figueras I,
Vineis P, Yu MC and Taioli E (2001)
Metabolic gene polymorphism frequencies
in control populations. Cancer Epidemiol
Biomarkers Pres 10; 1239-48.

Glatt H (2000) Sulfotransferase, in
Enzyme Systems that Metabolise Drugs
and Other Xenobiotics (Loannides C ed)
pp 353-439, John Wiley & Sons, West
Sussex.

Gross M, Kruisselbrink T, Anderson K,

161

Lang N, McGovern P, Delongchamp R and
Kadlubar F (1999) Distribution and
concordarnce of N-acetyltransferase
genotype and phenotype in an American
population. Cancer Epidemiol Biomarkers
Prev 8: 683-692.

Hein DW, Doll MA, Rustan TD, Gray K,
Feng Y, Ferguson RJand Grant DM (1993)
Metabolic activation and deactivation of
arylamine carcinogens by recombinant
human NAT1 and polymorphic NATZ
acetyliransferases. Carcinogenesis 14.
1633-1638.

Hobkirk R and Glasler MA (1992) Estrogen
sulfotransferase distribution in tissues of
mouse and guinea pig: steroidal inhibition
of the guinea pig enzyme. Biochemistry
and Cell Biology 70: 712-715.

Hein DW, McQueen CA, Grant DM,
Goodfellow DH, Kadlubar FK and Weber
WW (2000) Pharmacogenetics of the
arylamine N-acetyltransferases Drug
Metab Dispos 28; 1425-1432,

Honma W, Kamiyama Y, Yoshinari K,
Sasano H, Shimada M, Nagata K, and
Yamazoe Y (2001) Enzymatic
characterization and interspecies
difference of phenol sulfotransferases,
ST1A forms. Drug Metab Dispos 29: 274-
281.

Honma W, Shimada M, Sasano H, Ozawa
S, Miyata M, Nagata K, Tkeda T and
Yamazoe Y (2002) Phenol sulfotransferase,
ST1A3, as the main enzyme catalyzing
sulfation of troglitazone in human liver.
Drug Metab Dispos 30; 944-949.



Jakoby WB, Sekura RD, Lyon ES, Marucs

CJ and Wang J (1980) Sulfotransferase, in

Enzymatic Basis of Detoxification (Jakoby
WB ed) vol 2, pp 199-228, Academic Press,
New York.

Jinno H, Szeki M, Saito Y, Tanaka-
Kagawa T, Hanioka N, Sai K, Kaniwa N,
Ando M, Shirao K, Minamli H, Ohtsu A,
Yoshida T, Sajjo N, Ozawa S, Sawada J
(2003) Functional characterization of
human UDP-glucuronosyltransferase 1A9
variant, D256N, found in Japanese cancer
patients. J Pharmacol Exp Ther 306: 688-
693.

Katoh M, Matsui T, Nakajima M, Tateno C,
Kataoka M, Soeno Y, Horie T, I'wasaki K,
Yoshizato K and Yokoi T (2004}
Expression of human cytochromes p450
in chimeric mice with humanized liver.
Drug Metab Dispos 32: 1402-1410.

Katoh M, Matsui T, Nakajima M, Tateno C,
Katacka M, Soeno Y, Horle T, Iwasaki K,
Yoshizato K and Yokoi T (2005) In vivo
induction of human cytochrome P450
enzymes expressed in chimeric mice with
humanized liver, Drug Metab Dispos in
press.

Kawal K, Kawasaki~Tokui Y, Odaka T,
Tsuruta F, Kazul M, Iwabuchi H,
Nakamura T, Kinoshita T, Ikeda T,
Yoshioka T, Komal T and Nakamura K
(1997) Disposition and metabclism of the
new oral antidiabetic drug troglitazone in
rats, mice and dogs.
Arzneimittelforschung 47: 356-368.

JEEX— (2001) 3.5 EMOHWELER - B

162

Dz FwAHE (nEs— - gt
5) pp 87-92, MIULERA, EIX.

Kohle C, Mohrle B, Munzel PA, Schwab M,
Wernet D, Badary OA and Bock KW
(2003) Frequent co~occurrence of the
TATA box mutation associated with
Giibert's syndrome (UGTIAI*28) with
other polymorphisms of the UDP-
glucuronosyltransferase-1 locus
(UGT1A6%2 and UGTIA7#3) in
Caucasians and Egyptians. Blochem
Pharmacol 65: 1521-1527.

Kuo CK, Hanioka N, Hoshikawa Y, Ogur]
K and Yoshimura H (1991) Species
difference of site-selective
glucuronidation of morphine. J
Pharmacobiodyn 14: 187-193.

Laemmii UK (1970) Cleavage of structural
proteins during the assembly of the head
of bacteriophage T4. Nature 227: 680-
685.

Lampe JW, Bigler J, Horner NK and Potter
JD (2999) UDP-glucuronosyltransferase
(UGT1A1*28 and UGT1A6*2)
polymorphisms in Caucasians and Asjans:
relationships to serum bilirubin
concentrations. Pharmacogenetics 9:
341-349.

Loi CM, Knowlton PW, Stern R, Randinitis
EJ, Vassos AB, Koup JR and Sedman AJ
(1997) Lack of effect of type II diabetes on
the pharmacokinetics of troglitazone in a
multiple-dose study. J Clin Pharmacol 37
1114-1120.

Magdalou J, Fournel-Gigleux S, Pritchard



M and Siest G (1993) Peroxisome
proliferators as inducers and substrates of
UDP-glucuronosyltransferases. Biol Cell
77: 13-16.

Mercer DF, Schiller DE, Elliott JF, Douglas
DN, Hao C, Rinfret A, Addison WR,
Fischer KP, Churchill TA, Lakey JR,
Tyrrell DL and Kneteman NM (2001)
Hepatitis C virus replication in mice with
chimeric human livers. Nat Med 7; 927-
933.

Meyer UA and Zanger UM (1997)
Molecular mechanisms of genetic

polymorphisms of drug metabolism. Annu

Rev Pharmaco! Toxicol 37: 269-296.

Nishimura M, Yoshitsugu H, Naito S and
Hiraoka I (2002) Evaluation of gene
induction of drug-metabolizing enzymes
and transporters in primary culture of
human hepatocytes using high-sensitivity
real-time reverse transcription PCR.
Yakugaku Zasshi 122: 339-361.

Saeki M, Saito Y, Jinno H, Sai K,
Komamura K, Ueno K, Kamakura S,
Kitakaze M, Shirao K, Minami H, Ohtsu A,
Yoshida T, Sajjo N, Ozawa S and Sawada J
(2003) Three Novel Single Nucleotide
Polymorphisms in UGT1A9. Drug Metab
Pharmacockinet 18: 146-149,

Shibata H, Nii S, Lobayashi M, Izumi T,
Maeda E, Sasahara K, Yamaguchi K,
Morita A and Nishiwaki A (1993} Phase I
study of a new hypoglycemic agent-CS-
045 in healthy volunteers safety and
pharmacokinetics in single administration.
Rinsyou Ivaku 9: 1503-1518.

163

Suiko M, Sakakibara Y and Liu MC (2000)
Sulfation of environmental estrogen-like
chemicals by human cytosolic
sulfotransferases.

Biochem Biophys Res Commun 267: 80~
84.

Suzuki T, Miki Y, Nakata T, Shiotsu 'Y,
Akinaga S, Inoue K, Ishida T, Kimura M,
Moriva T and Sasano H (2003) Steroid
sulfatase and estrogen sulfotransferase in
normal human tissue and breast
carcinoma. J Steroid Biochem Mol Bio 86:
449-454.

Tannen RH and Weber WW (1979) Rodent
models of the human Isoniazid-acetylator
polymorphism. Drug Metab Dispos 7.
274-279.

Tateno C, Yoshizane Y, Saito N, Katacka
M, Utch R, Yamasaki C, Tachibana A,
Soeno Y, Asahina K, Hino H, Asahara T,
Yokoi T, Furukawa T and Yoshizato K
(2004) Near completely humanized liver
in mice shows human—type metabolic |
responses to drug. Am J Pathol 165; 901-
912.

Tukey RH and Strassburg CP (2000)
Human UDP-glucuronosyltransferases:
metabolism, expression, and disease.
Annt Rev Pharmacol Toxlcol 40; 581-
616.

Towbin H, Staehelin T and Gordon J
(1979) Electrophoretic transfer of proteins
from polyacrylamide gels to nitrocellulose
sheets: procedure and some applications.
Proc Natl Acad Sci USA 76: 4350~-4354.



Watanabe [, Tomita A, Shimizu M,
Sugawara M, Yasumo H, Koishi R,
Takahashi T, Miyoshi K, Nakamura K,
Izumi T, Matsushita Y, Furukawa H,
Haruyama H and Koga T (2003a) A study
to survey susceptible genetic factors
responsible for troglitazone-associated
hepatotoxicity in Japanese patients with
type 2 diabetes mellitus. Clin Pharmacol
Ther 73: 435-55.

Watanabe T, Shibata N, Westerman KA,
Ckitsu T, Allain JE, Sakaguchi M,
Totsugawa T, Maruyvama M, Matsumura T,
Noguchi H, Yamamoto S, Hikida M,
Ohmori A, Reth M, Weber A, Tanaka N,
Leboulch P and Kobayashi N (2003b)
Establishment of immortalized human
hepatic stellate scavenger cells to develop
bioartificial livers. Transplantation 75:
1873-1880.

Watanabe Y, Nakajima M and Yokoi T
(2002) Troglitazone glucurcnidation in
human liver and intestine microsomes:
high catalytic activity of UGTLAS8 and
UGT1A10. Drug Metab Dispos 30: 1462~
1469.

Willlams JA, Hyland R, Jones BC, Smith
DA, Hurst S, Goosen TC, Peterkin V,
Koup JR and Ball SE (2004) Drug-drug
interactions for UDP-
glucuronosyltransferase substrates: a
pharmacokinetic explanation for typically
observed low exposure (AUCI/AUC)
ratios. Drug Metab Dispos 32: 1201-1208.

Yamazoe Y, Nagata K, Ozawa S and Kato
R (1994) Structural similarity and
diversity of sulfotransferases. Chem Biol
Interact 92; 107-117.

164



EEFBRAFRRME B RERE IR HEEER)
SR AERES

EMNTFHRIE AT < ADFHBIC 301 SRR F R EFAT

FEMREE BH & ERAF BFEM
BAREE wE BS, BHTE B0 EE mREE SR a0
REZELGLERAST EXETRAL

WRES

BN AT < U AD AR O AR 2 R 2 357 | IFRICB TS M TAika
~OBBRICMNERFOXRBEOBK, e MIEHRHBERBETFOFERERLIT
[ — N —Hfa SRS e MTFHIRY A7 < U RO EEZEIZOVT DNA <A77
o7 A% AW ERNE G FRBBEARTIC LRSI,

DNA =A7u7 A% HW-lRAEE T REFT L MTHIEF A7 <7 2D
JFIETIE, ErB LUV ARR T ORHABFERENT, Fo, FFEIZRBIT 5 MTHE
Fi~OEBRRO EFICGUTRETILMEE TN, ARV 2RBETFO
SRS L, EMNFE~OBBRENFWEFICEDRBERZFTENER S
TAEAFEICETS, BN cytochrome P450 (CYP), glutathion S-transferase (GST)
3 L UDP-glucuronosyl-transferase (UGT) D4 FHEO—EHOBRRFEMHERIN
7o

A —FF— R RS h - b MTRIES AT <V 2D FnLE MTHER~DE
BBBEN S FlERWT, FIRICBSTDRE TR T 27 7 ANV O RD TN ATE
EEOHBFHIATI IR — S CHERESN RV ZOEEZICOWTRL
7oo BREFHIRE X AT~ 2P T, 6239~8789 fDENERT (CV13.6%) HFHEE
LTRY, Zhud, A—EF & TRISNEMTRICK T2 BEFRELD 55~
75% Th-T-, Fio, EMFHRF AT~V AFRROBLBFRET a7 7 AN I TAZ
— AT LT 2 A, BT ALNEG T RLIBEBRR2FIL 3FID 2 37— TS EHS
iz,

Pl ED#ERIY, EMNTHIBES AT <V ADFRIC BT S MER T ORI FE TS
HRENLOO, F—FF— R TERESN - EMTHRRF ATV X ThHh>Th
BEFRBEASNZ—VIZBEERHHTZH, TOFIACBVTI. EOREZER TS
MERHDHZEN DT,

160



HIEHB

EMTRIREX AT <D 213, fFREZ -~y
A (WPA YU R) LBERETTR
(SCID <wUR) LERELTHEL-%E
TEFFEE YR WPA/SCID <7 X)
2, EMTRIRE B T A LI IV ER
ShBLOT, bR B En- T
R L E SR EvARET A
EBHOILTND, £z, ENTHIE~D
BRI MTARBE 1| A%0XAS
T AMBOERNT AT I B EN LT
RILSBZENBENTi2 0TS,

EELOHIR -FHRIZBWTIE, %
EEIME A 35 3K - K Ehn -
BB TAE0EEERBRLE
W358, EORRIILTLHER~D
SRS DL D TR, STy B
BRBRR2LICREERBRICB VT

18 CMFR~OBRRLCNE
BFRERAZOMEBLI eIy R
BRERBETORBERBLUEM

A, BrRFE
A-l. ERBEIU2 GeneChip 12331}
SerHDNTTARTEE R RNA 0
VEANAT Y A ¥ al O
ENTIE (ODAERH, B, 69 5%,
@B A, &, 70 &%) & swiss webstar
2RO FABEN T total RNA
(Ambion) %P A L7, Total RNA @
MEITERXBICLDER

Affymetrix (LD mha— iz =280,

SuperScript Choice system (Invitrogen)
25 cDNA & BBt . Enzo BioArray

166

EMTHES DV T MRS Az L
DL DERZIFRDEBEONBITE D
OOHT | ENOLDOAFIIEETHY, E
LR -FARDEEDVEDL2-T
W5, KF AT R T, o X570k
DFFRDO—BhERDIERHABEELTY
5,
AHREECIE, AP IS I B MTHI A
~DOBPEELENE{EFORBEOBE,
MRS R BB T OFEREIC
DWTORE (B 1 E) BIXOR—F
F— MR HIER SN MT AR 2
T ADEEZEIZDWT DNA FLA
W HBRREETRBEMRT B
) 21T, EMNTHEX AT XORF
BOEESL2OBELZBETILLIC
FEF A EOREEIZOWTEELT,

HighYield RNA Transcript Labeling Kit
(Affymetrix) (CLAE A F LRIz LD
cRNA SRR L7=#, cRNA Z#FH L LR
B I NVERRILE, 2 Bzl RY
DEMER RNA 15 R(ER)ZESL.
EMERE RNA &L7-, ehRUw A5
RNA ZFHhEH 100:0, 50:50, 0:100
Dt (BE&L) TRAEL, &R v
% Humen Expression Array 133A
(U133A . Affymetrix) & T8 Mouse
Expression Array 430A (MOE430A .
Affymetrix) I NNA 7V F AL XL,
GeneChip system (Affymetrix) (Z&D7
VADLRE, o R UTRAFY 2TV,
EBT —FERE L, BRT —F D
#rid MicroarraySuite5.0 (MAS5.0, /35



A= —l3 default [EZF M. Affymetrix)
WV, & GeneChip PHIEME (signal)
T —A KR detection D¥[TET —FEH
B L7, Detection D¥H|ET — & T
present SHE|EEN-BETEREEE
FELUTHIEL,

A2 FRATTOATORDRBERBEH
He

fE AL MTRERSS AT <0 AD KT
@ total RNA 1X&IRFFREHEIZND
55220, EMTHEFT AT XL,
FH—RFREREEL T IVT079 (B, B,

X AT AT, EALE, rifampicin,
3-methylcholanthrene % 4 HMEZENE
E1L7=L0% B Wi (Table 1), Total
RNA O EIXERKENCIOREREL,
A-1 TRUEFIECEY, EEd 7
% Humen Expression Array 133A
(U133A ., Affymetrix) K U8 Mouse
Expression Array 430A (MOE430A .
Affymetrix) (ZXOERPTLTZ,
BHAREIZLIBETORELE
. EALE O (MTE49-4) {Txid
DHEEAE RS UIITE (CTES-3 Bk
' CTE4-5) OB BEBFORAEDO

9, A) ZRAL, £% 2~13 B8O  FRHOE(ELTRDE,
Table 1 EALEMTHIEX AT+ X
{EtkNo. s BHAE (%)
B5E H5EH REER

MTE49-7 0

LD 8 MTE49-5 71

MTE49-4 93

Rifampicin CTE2-3 SOmg/a/day 461 — 1

{Rif) CTEB-3 80

3-methyicholanthrene MTE46-4 20ma/kgiday 4B - ]

{3-MC) CTE4-5 80

CERE: EMNTHERZHE 1 BROFATYRMPENT VT IR EENL TR

B. BrRAER
B-1. EMBX =R GeneChip (28T
BErHBVIT-TATIEHE X RNA O
TANAT Y ALY —rar OFEAH
EhHABWIT ADTIRE D RNA
ZEMNBL U R GeneChip THEHTL .
BHSN-BEFENLER /e
ATVE AP —2ar LT B BETFEET
Bl 7z,
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bM< 2B 3k RNA % 100:0,
50:50, 0:100 it (HEM) TRAL
7= 7 V% GeneChip THATL72&ZA,
th GeneChip TORMELRFEITEN
Zh 9791, 7750, 2511 BEFTHY, <
7 A GeneChip THORHEBETIIL. £
nEh 2449, 10386, 12107 THo7=
(Fig. 1), EMITHEE TR &N 9791 Ei=
Forh, v URAFBROBRHERETL



2511 BEF (25.6%) BB THo,
ZALIReU AR O TRIAE

biosynthesis (192 & {& F ). protein
modification (121 BEF) b5 EE

BREVBEEGETTHY, £ regulation of FRNEEHESEN TV,
transcription (213 & {5 F ). protein
15000
—0—TIAFuS
12500 - ~a—tbhFud
| 10000 |
= 7500 }
;.
$r 5000 -
2500 |
0
0 50 100 [l
100 50 TR

FFEmRNADEIS (%)
Fig. 1

B-2. bBMTFHMIBR~DOEHRELBET
B L OB
EMNTFHR~DOBERELEIHBV T
VUAEBRBRFROBERIZONT
AE<-T A (MTE49-7, 5, 4) W
THELT, EMFHIE ~ D E# SR8
0% T, b GeneChip THa &7~
{5Fi% 2548 {E, =~ X GeneChip T
HENW - BEFIT 12891 {HTH-T-,
BRENR % TIIRENER SR
MREEFIEL 9065 8, vV REETFIX
11927 {8, BH#EN 93% TITLMNERE
FiX 9475 fAl, v A B{=F1% 8893 8
Thol, 20X, BRRD LHIZ
LT, BRABRBIN L MNEETF
DEBBMURR I 2B ETF O
MWL (Fig.2),
RICREHLDEYRAHERTHS

cytochrome P450 (CYP) . glutathion

ER K& UM~ 2 GeneChip TOMRHRIETF 3

S-transferase (GST) & X ' UDP-
glucuronosyl -transferase (UGT) D43+
EORBLBRBOBKIZ OVTRE
L7z, b GeneChip Z##H I T3
CYP 43-FHa13 87 B, UGT &y FFIL 16
8. GST & ¥ 13 EEETS h
OITE#E 0% TiX CYP, UGT BIW
GSTENEI 14,4 BIX S ADFBEN
&z, BHRER 1% TEERZE
62,13 BLUV1S 8, BHEN 93% T
BN EN 62,13 BL 16 BBDBD
REhTe, Z0ISC, BREO LA
IR T, BEABR I e Y
BB R T O BRI T, (Fig,
3)e
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Fig. 3 ELEXAT<UAZRBITALMFHR~OBHRREREE IR HINI- e NEYH]
BESR O
A: CYP 53 F%. B: UGT &3 F#. C: GST 4 F¥&. &} GeneChip THIE

B-3. ¥ATG2URATCOEYNMEERE PBROXATvTR (BBRR 80%LLLE)

EL N9 Tl 77y 3-AF aF ALY
HHRHREREALLT V77 #BELL e MAHBEEFRICRETE

VHAWNE 3-AFNaATGUALV L EREEL BARIFEAL DT (Fig. 4).

e MF MR AT v AD I T O#

EERRERELTENZOWTRMLE, Bif
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Fig. 4 bhEMRBBERFTEABRGEHHIBHENSLMSDWIvY AREBEFHK

BHRIEF AT R EYR
BERFEALLT V770 EVHENE
3-AFNaT AL R E L (CTES-3,
4-5), FEMLE <R (CTE49-4) LH8:
LTI B 2e e U B R
FORBEEIZ OV TR L V77
VEV RSB LIEBOXR AT TAD
FFIC 15 CYP - FREDEBIL, &
ME-~wTALEBL T CYP2A6.,
CYP2A7 . CYP2B6 ., CYP2CI8 .
CYP3A4, CYP3A43, CYP4F11 B3%&h
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Fh 1.8,1.7.2.1,.19,1.6,2.0, 1.8 f
V2. GST 43 FFETIL GSTP1 2% 1.5 fiiZ
WMLz, —7F . UGT & FROERERTF
ZEHIIB(L LD 2T, Fiz, 3-AF L
aF AL R ELUIBOXR AT AD
i35 CYP S FREDIERIL,
CYP1Al . CYPIA2 . CYPIBI .
CYP2C18 23 9.0, 3.8. 8.9, 1.7
fZ iz, GST 43 Ff CTik GSTMIL,
GSTP1 DFEHI 1.7, 1.9 %12 UGT 4
FFETIX, UGT1A9 23 1.5 %z, L
7s



Table 2 U775z LAEN CYP FROBEFREEH

Rif #&&5Ick% Rif &Ik
CYPRTIE FBHRELE (H) CYPAFH FEHELE ()
1A1 0.4 3A7 1.2
1A2 0.5 3A43 2.0
1B1 0.9 4A11 0.9
2A86 1.8 4F2 1.4
2AT7 1.7 4F11 1.8
2B6 2.1 4F12 0.9
2C8 1.1 4F13 0.9
2C9 1.1 7A1 1.2
2C18 1.9 26A1 1.1
206 0.9 27A1 0.9
2E1 0.8 39A1 0.9
2J2 0.7 51A1 1.2
3A4 1.6
3A5 1.0

Table 3 U77 BB 5I0L50R UGT RUNGST A FROBGFRELEH

UGT T Rif #5124 GSTH 7 Rif #EIC&D

RBAEL () WAL (H)
1A1 0.8 A2 0.9
1A3 0.9 A3 1.1
1A8 0.7 Ad 1.3
1A8 1.3 M2 1.4
1A9 1.0 M3 1.1
2B4 1.4 M4 1.3
2B15 1.4 P1 1.5
2B17 1.2 T1 0.9
2B28 1.1 Z1 0.8
MGST 2 0.9
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Table 4 3-AFNATUAL L EHEIZLAEN CYP S5 F RO G F B

IMCHEEIZLD SMCHBEIZKD
cYPaTA RBELE (M) CYPaTH HREL (M)
1A1 9.0 3A7 0.5
1A2 3.8 3A43 0.7
1B1 8.9 4A11 0.9
2A6 0.8 4F2 1.1
2A7 0.6 4F11 1.4
286 0.8 4F12 0.9
2C8 0.9 4F13 0.6
2C9 1.0 7A1 0.1
2C18 1.7 26A1 0.7
208 0.6 27A1 0.9
2E1 0.8 39A1 0.6
2J2 0.5 51A1 0.8
3A4 0.2
3A5 0.6

Table 5 3-AFN2FZL AL EEIZEAL UGT KR GST A FROBGETFRBELE®

3MC HwmEIZLD IMC BEICED
veTH T REEE () CSTATH REEL ()

1A1 1.3 A2 0.8
1A3 1.4 A3 0.6
1A6 1.1 A4 1.1
1A8 13 M1 17
1A9 15 M2 1.0
284 0.9 M3 1.1
2B15 0.8 M4 1.0
2817 03 P1 1.9
2828 0.9 T1 1.1
T2 1.0

Z1 0.8

MGST 2 1.0

MGST 3 1.0

C. %5 T &7z, b GeneChip D7 r—7

BATIZE W2 DNA A 27u7 b A  kyhOfREH T~ B EFERIT
(GeneChip) DZ7OARNATIE A E—3 ArLXEZBEEINTELT, /azx T
SCEBRRLY, BEE 0% DX AT~y VF AP —IarBELZIERELZLN
ZDFFEZEEh GeneChip TR LIZEZ 1=
A K 2500 OBIEFIRIREBEETFEL
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DNA ~A7a7Vv A% B EEH
BRT R MHSEMTRBRS AT <
DA T, eb B LU~ 28R
TOREPERINT, T, frlick
ITDEMTARRA~DBERED EHIIET
THERTHEMNEEFRITEML, R
IRV ABEF OB B A Ui, 2
DIIITEMTHIRX AT~ AD [T
BN T ORBESRERS N, EbIT,
EMTHBEA~DOBEEIEVEERIZIE
YRR FEA LR ETHLHFEIC

BiF5. EMY cytochrome P450 (CYP).

glutathion S-transferase (GST) ¥ L T
UDP-glucuronosyl -transferase (UGT)
D5 FREO—HOREFEIREESN
oo TOHL V77 BV BRE TR
CYP2B6, CYP2C18, CYP3A4 HDZE
BHEMN, 3-AFNaF AL R 5T
CYP1Al . CYP1A2 . CYPIB1
CYP2C18 EDFHEILBIHEMLI, ZD
IHiz, eMNFMIRRFX AT <7 2T, kb
FFRRAEOMELIRFFLICIE THE
LTHY, e MTERE - Mz xbY Y
DO R ICF A TE DR AR
s,

D. #&#%

DNA 7V A& AW REAEG TR
AN DENTHIIEY AT~ 2D [Tl
T, bhBI U ARETFORED
BERRENT, $e, IR 2L NTHE
FI~OBBRED LRICHECTERTS
EMBEFRIEML, FRCeY RE
EFORBAL WY Ui, eMFAE~
DOEBBREHEMEE I KD EERTE
HE 2R 5T HERIZBITS, e M
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cytochrome P450 (CYP) . glutathion
S-transferase (GST) ¥ X U8 UDP
-glucuronosyl-transferase (UGT) @473~

BO—MORBRFEIFESNI,

FBOE FH—IFHE IVI079 2R
TEREIN B EREBOLMNTHAEYA
G2 ADEEE

A. BFRFE
Fr—Brila s U CHRBICIVT-079 %

AWTEfEhz 15~16 BEHHOERT
FIREX AT <7 AD HhE 80%LL EOEF
BERETRT S FlERIRL, ARICE?
B ABLUOBEFRRE 2774
NOEEIZED, RIU&HCERShE
F AT ATBITAEEEET T,

# 2 RETicevAfLPeh 7 AT
BEZAEL. #iRRONIRMBIZEIC
IOFFIBOGERPREE, BT~
DB ERE I OWTEBZEE
L& ~To, B LT IR B
WRHWAEMZERE, BEICEES
L AREFEES (CRYO-PRESS) THAIR
WREREL, B 1 A-1 OFEICHELT
Yo7 AEFREILT, EMNTHREY AT <
7 AR 1 EE o E 2 #dEh GeneChip
WX EHTL ., #2477 MAS5.0 T
detection @ signal 23 present % 2 #&H
RLEEETFEREEE LU EMNT
I35 1 2 A-1 TRW=REEERNIC
FEITL . present Z/RLI-BEGFERE
BEFELE, &b, MR TRE T
HEEFEHNWTIIRT—EFTEITV,
XATY AFROBEFRE 277



ANEEE L,

B. MR

AERFT R DHF AT =T XD N
fa~a B #uik Bl CTE49-6 > CTES1-5
>CTE51-6 >CTE51-4>CTE49-7 OJA
IRV EHEEIS I, EMFHI~DE

BOEISNEWEHESH-EE T,

AR IEARME M &3z, BRIEHVA
—Vak Bl BRRENBEWEHE
ENT-RAETIE, TR FRoELL
EZZ2ONAFRBBEOan=—DETEN
KA (Table 6),

WBREREC FRBEETICEY, bhE
BZFEENEh 8789 (CTE49-6), 7082
(CTE49-7) . 6239 (CTE51-4) . 8513
(CTES51-5), 7778 # 15+ (CTE51-6)
(CV 1 13.6%) P&, eNFHEk
~OBHREIISC TEMEEF R EL
RHEShaEmBAbLIE, 5 @it

WL R HBEFIT 5778 BEFTHY,
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IOANATIEA B —ar U BET
ZER<E, 4008 BT EMERMNE
GEFELTRBALTWALEZ LN
(Table 7),

o, A—&ETHRIFLEEN T
¥ 11178 Bz FERHEBEETFELTH
HEI, 209X AT ADIFIE T
HLUTW-beMNTEEBETIT 6100~
8230 BEFTHY, EMFRTHELT
WItBET D 546~754%% 5bi-
(Table 6), ,

ENFi#ECRHEhE 11178 B 5%
BT, FAT RO BORE T3
BL7aZ 7 ANEITRE—RRMTIZED Sy
F|LIEZA, 2 flk 3 FlicmEEN
CTE49-6, CTE51-5 2tk 1| ORI ¥
— L EHEEIL TV (Fig. 5), s38E3F
— VIR E T HEEREBAL O
Tliieiote,



Table 6 EBRBOF AT AOMEKZE

{E No. 1 (CTE49-6) | 2 (CTE49-7) | 3 (CTE51-4) | 4 (CTE51-5) | 5 (CTE51-6)
FASTIR 51 =y =l a N =)
V4 168K 1588
[ — IVT-079 (948 BABE)
-85 ¥ o 80%LLL (Bt 1HA OGP AT BEMSNH)
habmE | BHBRLNA 5.7 1.7 2.6 2.5 2.4
(marmyy | BREEILA
RE2EE 15.3 4.3 3.1 5.1 8.8
#*E (g) 15.7 21.0 20.9 19.2 13.5
FERE (q) 2.9 2.1 2.2 2.0 1.8
FERE/HEE (%) 18.5 10.1 10.4 10.3 13.3
:—"/':L(C'TE49-7 Lt -
23 =LY, —#i, {3 W=,
RO e [Pus-vacmm g TR OR St g A et me»\fsﬁ.ia;go
R s =% = gﬁggﬁg%);u PBTRE RO gg—mam B¢
Ll —0n
EMETEIRERL.
it 1S SRMIZIER — |¥uRoFEEbh _— _—
LEBSABLY
E TR~ O -
B RARKE () = w - = ke
ErGeneChip TOR B ETF N 8789 7082 6239 8513 7778
E-FFETR
ﬁb:“‘a”? ] B431 6876 6100 8230 7505
=¥ é’#"i ey (%) 75.4 61.5 54.6 73.6 67.1
— W ¢ ORI 0
H&HDHE 97.8 44.6 82.8 72.2 85.9
(CKB/ 18R RE)
LS5 S—RRH ER1IZiEL Ot ZDih ER1IZELY *Oit

Table 7 BEBRBOXAFUATRHINEEMNE T
thGeneChipTi | PRANATYLT: ErERAE
No. | @HNo. | ysnrmmen |~ #atw REFH

1 CTE49-6 8788 2084 6705
2 CTE49-7 7082 2040 5042
3 CTES1-4 6239 1531 4308
4 CTES1-5 8513 2080 6433
5 CTES1-6 7778 2075 5703
Mean 7680 2042 5638

S.D 1045 64 887

CV (%) 13.6 3.2 17.5
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