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ABSTRACT : In order to understand the mechanism of the regulation of drug metabolizing enzyme gene expres-
sion, we have studied the induction of CYP1A1 and GSTo, §, T enzymes in Japanese monkey and rhesus mon-
key after the treatment with 3-methylcholanthrene (3MC) and di-n- butyl phthalate (DBP) and bisphenol A
(BPA). The levels of mRNA were measured by RT-PCR in brain, intestine and liver. In the case of adult mon-
key, treatment with 3MC induced CYP1A1 mRNA in brain by 2-fold. The treatment with DBP induced
CYP1A1 mRNA. Effects of 3MC and DBP on GST mRNA expression was not clear. But GSTp was slightly
inhibited by the treatment with 3MC and DBP. GSTo, was not induced by the treatment with 3MC and DBP in
brain. GSTr was slightly induced by the treatment with 3MC and DBP in brain. In the case of fetus monkey, the
basal levels of fetus CYP1A1 mRNA and GSTs mRNA were relatively low compared to adult monkey. As the
age of monkey increased, the basal levels of CYP1A1 mRNA were also increased. 3MC induced the expression
of CYP1A1 mRNA in liver, whereas it didn't significantly induce CYP1A1 mRNA in brain. The levels of GSTp
and GSTao were not changed by the treatment with 3MC and DBP. GSTr was slightly induced by the treatment
with 3MC and DBP.
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oFE djA} B ol 7P FREIAN st 22 7
o]9)e] ZANE W CYPS 3% Ae] vl
= CYPIAl, CYP2BI, CYP2C6, CYP2Cll, CYP2D,
CYP3A4E 33 Ho|% 6 7Fx|o]Ake] CYP ol2pr} 4™
=5} CYPIAlL, CYP2BI, CYP3ALS #-57} 71s3iths
B317) 9)e o (Zhang er al., 1996) Abate] A E
CYPIAIL, CYP2C, CYP2D6, CYP2EL, CYP3A4, CYP3AS
Zo] waEltl= Bt 9J9dvh(Zhang et al, 1999). &=
He A% CYPIAl, CYP2BI, CYP2CIl, CYP2CI12,
CYP3A, CYP2EL %-o| AX| e} Aol A] el Bt
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Folx= Akt 7P 717k Fol7] wlEel] AkkellAl9] wiA}
o} AL d&sly] 913 AA $E ZRE A4EA S
o} 3] gz} Y5 ol(cynomolgus monkey I crab-
eating monkey; Macaca fascicularis)®} WFEA 2] 40}
(marmoset; Callithrix jacchusy} YHPH 2 o] AM-E| L
ol Weaver et al., 1999; Weaver et al., 1994; Webster
et al., 1993; Whalen et al., 1998). Z&|3 HzolE o] 4
g BT ALE A AP A, Hejl el 7t
microsomeol| 4] hydroxylation, O-dealkylation, N-dealky-
lation 5-¢] CYPell &3+ gubalql oFEeiapibg-o] H2E g
©H(Wang er al., 1996; Wang et al., X., 1993; Wang et
al., 2000). Methoxy-, ethoxy-, penthoxy-, benzyloxyresorufin
(MEPB)E- 7t} 7]" & A}-4-313= alkoxyresorufin O-
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dealkylation (AROD)Y] #A&A Az djgldgol9
CYPIA, CYP2A ¥ CYP2B, CYP2C, CYP3A %2 ©
e Bl g2 At wlsssl AROD wH9] 4
S AH, HEY 2% v|shl AROD 249 EAlzq)
MEPB profile AFgEER= HES} o n|S=slcla g
(Richard et al., 1994). PEEAH50]2] Ao, GFEA X
£ 3 b2 uiEAdS e8] 7l CYP2B, CYP2C,
CYP2D, CYP2E, CYP3A 59| ®&o| northen blot3}
immunoblot 45 F3) #lF9lI CYPIA® 2k A=
o|xmt ko] #elx|glel I CYP3A mRNAS 2Hae
PLEA-T0|S] AR ME FlE ). nfRAl S| A =
CYP2D192} CYP3A21E He]& 4 slded), 22 ARt
°] CYP2D6, CYP3A4%} 90% FYU3kL 3A219) zke =
2 Y5ole] 3A8q0 Bl FUA o] 3% o} A} A
FERoE FYA4el 11-23% ¥ AR vehdo
(Whitelaw et al., 1993; Yangida et al.,1990). wa}r n}
ARGl At vl ARETE Alele) $7F A =o)
AR g o 4= Ak dgarashi er al., 1997).

Bisphenol A$} di-n-butylphthalate} Wj5u]A] Ao &4
(Endocrine  Disruptors: EDs)el] <3l Bzl S|}
Phthalate™ Z=tAE0] 7[R 2 AMSEE= B4R 3]
Ao EA 2 oAiFE EAL diethyl hexyl phthalate
(DEHP =  DOP), di-n-butyl phthalate (DBP),
butylbenzyl phthalate (BBP), di-ethyl phthalate (DEP),
adipate Al 5¢] di-ethyl hexyl adipate (DEHA) 52| oF
10 &1%°] Sich. Bisphenol Ax AEF S2le] TAAZ
AREEE ZRFIEM 0| E SekaEs) FA S IYEe
g o] &= o FTA] A9 A|Zo)| AMER 2] X|Bo|
AMEsE 2 T 23 = WEeA 23k
o]},

2 AN R me]|fgololHte] niplidel &35 o
FE-d5o|(Japanese monkey 3= Japanese macaque)?} 3]
Letobdgo] (thesus monkey %= rthesus macaque)s A
aled, flgolo] oA GEUALEALEA CYPIAL GST
o, GSTW, GSTr 52 mRNA U3 HAEE g} Az
FUE-RT-PCRYS 53] golHotn #3Hal CYPIAL
fr=A]2l 3-methylcholanthrene®} W54 2 webE-2e] di-n-
butyl phthalate”} o]ol] u]x]3= ¢38FS- elolr o)},
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& 2T oA 5ol WF 228 o} B3y
ok AME flgole] TR Y¥4lgo](Japanese monkey

I Japanese macaque; Macaca fascata)e} 3|@efobds
o[(thesus monkey ¥ rhesus macaque; Macaca
mulatta)e] =},

FER{X|

AR FE ko] A7 ATAEA FEAAE A5
o|2] A7) & ATkt FAHA] ofw] JEUpe]zHE] 2}
3 Ao 2AE AT FHA] "Hlob YELlgo), A
2 Aol dE dFol, 3-methylchoanthrene 3MC)S # 3]
gt oofn] JZYgelel "ol dEUAFel, din-butyl
phthalate (DBP)YE- A3} oju] UEUo]} eo} sl
5ol, DBPE A28t ofn] s]delopdgolel elo} s1dzulob
95l Bisphenol A (BPAYS X3} glo} dEtlgo] 2
Bl 74 2 o] A S AlFERIE 53] Hob ol
k2 A= 1659 F 1454A19] elo} Aol sz
3MCE 10mgKge] %52, DBPE 1g/Kgd FEZ,
BPAY: 500 mg/Kg®] 522 Foi=gich

ZE|0f|M2] total RNA £2]

Z2] 02go] TRIzol reagent 2.5mlE 7}3F F o
homogenizers- AM-3le] F4A17] 3 Abeo] 5E7F HESA|
Aoh. Eade)] CHCI3E 05ml (TRIzol reagent 2.5 ml
E 7R F, 15% 39k s vortexingdh, ARl
oAl 3EZE HEXAIZEE 4°Coll A 1SE7E 11,000 g2 94
et F, o3¢ A4S Fsd 259 TY £H9
CHCI3& 718t ¥ 73317 vortexingdte] 2313 opA] 4
39 A5E H9 Y £ X71$- isopropyl alcohots-
7FBhaL # %kl E50] 4o] Fvt. Akel 2087} ks
AZIZ 4°CollA 1057 11,000 g2 A Relsle] RNA
pellets it o] & isopropyl alcohol?}t U3k §% 2
75% ethanol® A|=3t & vortexingd}3l 4°CollA] 587F
7,500 g2 HAlEelsldn). o] MAHAE 23] wiEg ¥
412 RNA pelletd speed vacs o|-838le] gelboz w=l
5 M) 0.1% DEPC 4o =4} 55~60°Cel] 10
B2t BAAZL 260 nme] IelM FEEE A A
ool Aoz FEE Faldeh 260 nmell Mo Fiwel
280 nmel|A1e] FSFEe] B|&-E AAksie] 0D260/0D280°]
1.650]44a] 7S RT-PCRel] ARg-3}1oic).
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AFAJIHZZLIS (RT-PCR)

]38 otal RNAS 3ugel #lwsl= kol 0.1%
DEPC &g 7IsiA 105u7t H7A 8 o2, o7]4)
random primer 0.1 pg= W 70°CA 1087+ vkeA]7]
F, dFelA 543 Y4AF T 17]9) 1mM dNTPs
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Tul, 100mM DTT 2pul, 5X first strand buffer (250
mM Tris-HCl (pH 8.0), 375mM KCl, 15mM MgCl2]
418} M-MLV (Moloney Murine Leukemia Virus)
Reverse Transcriptase 200 units, RNasin 20 unitsE ¢ i}
. 23°CellM 1087 WAAFIAL 37°CellM 1417 HRgAI7)
F, 95°CellA 10872t 7Hgste] vb-S FAEAA RT
product 1plel] forward primer$} reverse primer (Table
2% 27t 10 pmol® ¥ 10X reaction buffer 1pl, 25
mM  MgCR2 1ul, 25mM dNTPs 05pul, Taq
polymerase 0.5 unitsS 7}3}3l A3} F542 AHA| el
1oule] HAZ Fo| oo EHSE Minicyler(MJ
research)ol| A BRE-A) 7w}

PCR 39| A3 ethidium bromideZ 93t 1.5~2%
agarose geldollA A7] °E3te] 3L image
analyzers A3t AdIH & A=A

Competitive PCR

PCR tubeell RT product 1uiet 4A§ =9 DNA
competitor 1 ulE ¥ F 10ul PCR¥} o] Aeks
93 A el 107t HES AR 255 78l ke
A7}, Ethidium bromide® Q¥ 2% agarose gel’dell
Al A7) 3%F3F F image analyzer® FA8lod RT
product 1ul (3220pg total RNA)l ZFrs|ef = E3
mRNA®] copy 55 2433},

2 =

3MCe}t DBP7t &0l =[] of= CHAF &4 CYPIA
mMRNA 20| O)X= 3

3-methylcholanthrene  (3MC)$®}  di-n-butyl  phthalate
(DBPY} el H9] & tiAb Fell m|Ae 3RS &
o}B7] 98 FXA) dE Agol, IMCAHA F& Agel,
DBP-AX] d¥U450], DBP-AA| d]getol U5e]2] FlellA
°] CYPIAIZ} GST® mRNA W&AxE RT-PCRE A
Bokeh = ZAA Fefahd total RNAS AR F
PCRE 538l 534171 ¥ A2l CYPIAL primer2 U5
o] %2 RT productE- SFA|Z] ¥ 1.5% agarose geloll
A71935A17 CYP1A1S] PCR products g¢iv). 134
Mol M Zhou} Al M el= Ze] 460 bps product ©] %]
9] =717} & PCR product} © vi&}, & products: IE
2k products- 2 3l¢] image analyzers AME-3] A3}
QT actin FOR BAF F FHR Aol el 7
713(100%)2-2 3MAFs1sivk(Fig. 1). Product 19] WA=
£ 3MCHA Al fAgolaiMe 218%=2 F715H 2

DBP-X#]¢]] sl dAleHA] ke A A5ole 38%,
HAIZE 5ol 25%, UAIEE dldEtel Agololl M 27%
2 g & A= UFgE Product M9 7-$ol=
3MCell &M 156%F Viepgl DBP 9Jsir: $lal
817 kS ol M= 66%, WAIEE AgoladlE 293%,

Wfﬂr‘ 11

Cir-A 3MC-M DBP-A DBP-M  DBP-Mm

CYP1A1(% of adult control)
88888888

orgn

Fig. 1. The relative levels of CYPIAl mRNA in adult
monkey brain after the treatment of 3MC and DBP: Each
data of CYPIA1 mRNA level was normalized with f-actin
mRNA level. Data are eans+SD; lane 1, control Japanese
monkey (Mff) adult (Ctrl-A); lane 2, 3MC treated Mff mother
(3MC-M); lane 3, DBP treated Mff adult (DBP-A); lane 4,
DBP treated MIff mother (DBP-M); lane 5, DBP treated
rhesus monkey (Mm) mother (DBP-Mm); lane 6, control Mff
fetus (Ctrl-F); lane 7, 3MC treated Mff fetus (3MC-F); lane
8, DBP treated Mff fetus (DBP-F); lane 9, DBP treated Mm
fetus (DBP-Fm)
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Fig. 2. The relative levels of CYPIAI mRNA in Fetus
monkey brain after the treatment of 3MC and DBP: Each
data of CYPIAl mRNA level was normalized with B-actin
mRNA level. Data are eans+SD; lane 1, control Japanese
monkey (Mff) adult (Ctrl-A); lane 2, 3MC treated Mff mother
(BMC-M); lane 3, DBP treated Mff adult (DBP-A); lane 4,
DBP treated Mff mother (DBP-M); lane 5, DBP treated rhesus
monkey (Mm) mother (DBP-Mm); lane 6, control Mff fetus
(Ctul-F); lane 7, 3MC treated Mff fetus (3MC-F); lane 8,
DBP treated Mff fetus (DBP-F); lane 9, DBP treated Mm
fetus (DBP-Fm)
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AAlgh sdelopalolel A= 40%2 YeRst). o} A5
A9} product 19 LA EE FHA o} go]ofA
35%, 3MC-*] ejo} dgolellr] 141%, DBP-AA o}
golell] 33%, DBP-AA] eo} s|detobdgolelA 31%
2 3MC Aol o) =ZA Frksle AR el
Product 119] LA EE= FA 2 "o} Ageldr 82%,
3MC-x12] ejo} dgolol| M 74%, DBPAA] elojslgo]d]
A= 68%, DBPAIA] Ejo} &|deteldgolo i 49%2 1t
epstct. "o} fdgels 4]l 5ol ket A3l CYPIAL
mRNA H&H =7} 25 JWobet.

3MCS2} DBP7} «=0| k|o| %2 A} &4 GST
MRNA L3i0] O|Xl= W&

K50] 9] RT products- AF®] GSTo, GST, GSTr
o] Zzke primer2 FEA)F]AL 1.8% agarose geloll A7)
od=A17) A3}, 468bpse] GSTu, 245bps®] GSTr PCR
product® A& 4= stk 9] Ho)A CYPIAIS] PCR
product”} 202 epd A3t Zo] GSTE zho|vf AR
o} %& PCR products: WEMNIT}. 53] GSTois A
T 92 AR ol e

Z42bE image analyzer® A#HZ: the actingfoE HA
Al FHR] Al 45ele] e 71F100%)2 kst
(Fig. 9). GSTpe] mRNA 3 AHE= 3MC-x% HAls
AzololM 60%, DBP-HA| Adel dgelolA 73%, DBP-
A2 o AlsE P5ololl X 65%, DBP-x#] Yalgt s]getok
AgololdE 77%2 3IMCHEREEL. DBPE A A[gh 45
oM FHX| dgelre} v B2 A =S el gof
Hdzol9] GSTu mRNAS WA EE FAA] gol 5o
£ 81%, 3MCXA] Hjo} 5ol 64%, DBP-32] ©jo}
Yol 74%, DBP-AA] 3[gzlol Aol 105%2 viet
wo}b GSTre] mRNA WA == 3MC-AHR] HAlgt 5
olol|A] 133%, DBP-X%| Q] U5olellr] 144%, DBP-A
2] JAlgk ol 130%, DBP-A 2] YA1EH swetobdgol
M= 126%F GSTrnel= H2 3MC-+ DBPE A |3t
Agelollr FAA Hpolel vls| 27 o ¥ WA EE
viefglet. elol 5ol 7-Folli= FX2] o} ol
101%, 3MC-**] eo} 5o 106%, DBP-*%] o}
AgolE 107%, DBP-XA| 3|delof gl 110%Z M
3 UE =R Bt

i
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Fig. 3. The relative levels of GST mRNA in adult mon-
key brain after the treatment of 3MC and DBP: Each data
of GST mRNA level was normalized with B-actin mRNA
level. Data are means+SD;lane 1, control Japanese monkey
(Mff) adult (Ctrl-A); lane 2, 3MC treated Mff mother (3MC-
M); lane 3, DBP treated Mff adult (DBP-A); lane 4, DBP
treated Mff mother (DBP-M); lane 5, DBP treated rhesus
monkey (Mm) mother (DBP-Mm); lane 6, control Mff fetus
(Ctrl-F); lane 7, 3MC treated Mff fetus (3MC-F); lane 8§,
DBP treated Mff fetus (DBP-F); lane 9, DBP treated Mm
fetus (DBP-Fm)
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Fig. 4. The relative levels of GST mRNA in fetus mon-
key brain after the treatment of 3MC and DBP: Each data
of GST mRNA level was normalized with B-actin mRNA
level. Data are means+SDjlane 1, control Japanese monkey
(Mff) adult (Ctrl-A); lane 2, 3MC treated Mff mother (3MC-
M); lane 3, DBP treated Mff adult (DBP-A); lane 4, DBP
treated MIff mother (DBP-M); lane 5, DBP treated rhesus
monkey (Mm) mother (DBP-Mm); lane 6, control MIff fetus
(Ctrl-F); lane 7, 3MC treated MIf fetus (3MC-F); lane 8§,
DBP treated MIff fetus (DBP-F)jlane 9, DBP treated Mm
fetus (DBP-Fm)
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ng o] FioME 2QA Bl A5} risd Hles
A7, o]=gt Al F919] 7| HEL Hol|M FEHALE
A} EASR= T8 7R A7k glet. Hol|M 2] )]
A 2REEe] A Agke zhol] uls] AgHE o] CYPY
FAE 7k 1-10% A% wiel =2 g=r}. 28y CYP
WA ] 2k Wslr) w7)sd] 2 EAE HA s
ZAoZ AZEI Qlvh. AAFeb Abge] o EAlshs
CYP o}3#}2% CYPIAL, CYPIA2, CYP2BI, CYP2CII,
CYP2CI12, CYP2El, CYP3A o] «&# i HES]
=HollA CYPIALS =4 F919] 7|3gt ohzl Ftel =
ZEA3L B-NFel| 98] F-=2 4 gleni o|2|gk CYPIAL
o] EAIZ Qls) 9 ERNE] HE BRI 9TS
& Zojgl= ® 7} 9% (Perrin ef al., 1990; Geng and
strobel, 1997; Mose et al., 1998). Al&re] x]& RT-PCR
< ARgs] A8k Ae 9] A FEel= CYPIBI®
2Elo] ZA)slal ¥ Hell= CYP1, CYP2, CYP39] o}3r}
ZA8}A) 431 A¥eE= CYPIAIF 2C, FHde
CYPIAL, 2C, 2D6, 3A5 Fo| &Astal 7|A &)=
CYPIAL, 1A2, 2C, 3A4, 3A5 So] ZAsi] A5 3
Aojl= CYPIAL, 2C, 3A4, 3A57} EA)3}n &54 A
ol CYP1A1Z 207} EAfisiche a7k Qldwt (Van Der
Burght et al, 1998; Vecchini et al., 1994; Voskoboinik
et al., 1997). H2] 7} 5ol 71 de] Ex5e gl A
< CYP2Ce|™ CYP2D6:= 9] E3] $Alo| $1x|3 4l
7341l 283 RaEvhMorag et al., 1998). ¢l
2] GSTS] &S A B, Hof| M= GSTe7}t ==t
GST6% N-terminal o}v]xAl Mdo] Z8oA Eed
GST4%} 598} GST4o| o8l 8Ale} ke sht
Sxl-e] GST4%} ok}, GST6:= GSTu FHellH =39
olgtelx & 4= gloka gt} GSTSE Hol|A #elsl GST
o] o}zjo|t}, GSTS:= GSTIZF W2 F27) A3t 544
2 o=}, GSTSE= GST1 gene®| product} ol 514
22, AAL Fof W Ao Y- SoH(Suzuki ef
al., 1987; Suzuki et al., 1991). QEL5o]e} 3Teforsd
Fole] HelME BAHql CYPIAI mRNAZ} 2=
T} Zholut A= g e EAwkwe] Uit =
717} & FA<e] sht o] vk Agldl, 3MCel 94
& o 7R DEP oJsiM: Hele] SRt &
7}sl i eh(Sakuma er al., 1998; Schulz et al, 1996;
Sharpec et al.1995). Ejoldge]e] Zfoll= 3MCel 23]
& FAGHET ol Y] E-oke2 3MCe} DBP
o ofs] WA Er} rkekAl ekt 28t competitive
PCRE B3l 2 EAchHE A9 3Ju]sA]aL competitor7}
A} EAGHARE A S Y 4 s wE)

A MO 2 FAGEE 77171 SRR AR 5
9GS Y3k CYPIAI BAHSE A7k 4= glsich
ol 42} CYPIALS A MHe 23 e oF 5X102
copies®] competitore]] BFsR= R FHAEG o Eo}
Agele AddFelg vsst BHAEE B
Competitive PCR Z398- B CYPIAL Walo] elefd]
Ao 2 AR A 4 9l actin FoE HA
o "o} gl 27 o W= AE o U9 =
Ho M 53] GSTo: AFE + & A= B2 54
o] st} GSTr: ZHEv:s ST 2 =
A vieERgel = 3MCY} DBP X Ao o8 GSTue] &
< 74315 GSTr WE-E S7kshs 7102 JAF I

Al 2

o] AFE AP )EY BTN dgo= Fa)
H3 Qe vhel LA} AT 2 A DLLE-

FnEs

i

Geng, J. and Strobel, H.W. (1997): Expression and induction of
cytochrome P-450 1A1 and P-250 2D subfamily in the rat
glioma C6 cell line. Brain Research, 774, 11-19.

Igarashi, T., Sacuma, T., Isogai, M., Nagata, R. and Kamataki, T.
(1997): Marmoset liver cytochrome P450s: study for expres-
sion and molecular cloning of their cDNAs. Arch. Biochem.
Biophys., 339(1), 85-91.

Morse, D.C., Stein, A.P, Thomas, PE. and Lowndes, H.E. Distri-
bution and induction of cytochrome P450 1Al and 1A2 in rat
brain. Toxicology and applied pharmacology, 152, 232-239.

Perrin, R., Minn, A., Ghersi-Egea, J.F,, Grassiot, M.C. and Siest,
G. (1990): Distribution of cytochrome P450 activites towards
alkoxyresorufin derivatives in rat brain regions, subcellular
fractions and isolated cerebral microvessels. Biochem. Phar-
macol., 40(9), 2145-2151.

Sakuma, T., Hieda, M., Igarashi, T., Ohgiya, S., Nagata, R., Nem-
oto, N. and Kamataki, T. (1998): Molecular cloning and func-
tional analysis of cynomolgus monkey CYP1A2. Biochem.
Pharmacol., 56, 131-139.

Sharpe, R.M., Fisher, 1.S., Millar, M.M., Jobling, S. and Sumpter,
JP. (1995): Gestational and lactational exposure of rats of
xenoestrogens results in reduced testicular size and sperm pro-
duction. Environ. Health Perspect., 103(12), 1136-1143.

Suzuki, T., Shaw, D.C. and Board, PG. (1991): Purification and
characterization od acidic glutathion S-transferase 6 from
human brain. Biochem. J., 274(2), 405-408.

Suzuki, T, Coggan, M., Shaw, D.C. and Board, P.G. (1987):
Electrophoretic and immunological analysis of human glu-
tathion S-transferase isozymes. Ann. Hum. Genet., 51(2), 95-
106.

Schulz, T.G., Neubert, 1., Davies, D. and Edwards, R.J. (1996):



Aol = FEoiAlEA: #4AF ol v]X)%= 3-methylcholanthrene 33k 45

Inducibility of cytochrome P-450 by dioxine in livr and extra-
hepatic tissues of the marmoset monkey (Callithrix jacchus).
Biochim. Biophys. Acta., 1298, 131-140.

Van Der Burght, A. S., Kreikamp, A. P,, Horbach, G. J., Seinin,
W. and Van Den Berg, M. (1998). Charactorization of CYP1A
in hepatocytes of cynomolgus monkeys (Macaca facicularis)
and induction by different substituted polychlorinated biphe-
nyls (PCBs). Arch. Toxicol., 72(10), 630-636.

Vecchini, F, Lenoir-Viale, M.C., Cathelineau, C., Magdalou, C.,
Magdalou, J., Bernard, B.A. and Shroot, B. (1994): Presence
of retinoid responsive element in the promoter region of the
huiman cytochrome P4501A1 gene. Biochem. Biophys. Res.
Comm., 201, 1205-1212.

Voskoboinik, L., Ooi, S.G. and Ahokas, J.T. (1997): Peroxisome
proliferators increase the formation of BPDE-DNA adducts in
isolated rat hepatocytes. Toxicology, 122(1-2), 81-91

Wang, W.L., Thomsen, J.S., Poter, W., Moore, M. and Safe, S.
(1996): Effect of transient expression of the oestrogenic recep-
tor on constitutive and inducible CYP1Al in Hs 578T human
breast cancer cells. Br J. Cancer., 73, 316-322.

Wang, X., Porter, W., Krishnan, V., Narasimhan, T.R. and Safe S.
(1993): Mechanism of 2,3,7,8-tetrachlorodibenzo-p-dioxin
mediated decrease of the nuclear estrogen receptor in MCF-7
human breast cancer cells. Mol. Cell. Endocrinol., 96, 159-
166.

Wang, C., Bammler, TK., Guo, Y., Kelly, EJ. and Eaton, E.L.
(2000): Mu-class GSTs are responsible for aflatoxin B(1)-8,9-
epoxide- conjugating activity in the nonhuman primate
macaca fascicularis liver. Toxicol. Sci., 56(1), 26-36.

Weaver, R.J., Dichins, M. and Burke, M. D.A. (1999): compari-

son of basal and induced hepatic microsomal cytochrome
P450 monooxygenase activites in the cynomolgus monkey
(Macaca fascicularis) and man. Xenobiotica, 29(5), 467-482.

Weaver, R.J., Thompson, S., Smith, G., Dickins, M., Elcombe,
CR., Mayer, R.T. and Burke, E.A. (1994): comparitive study
of constitutive and induced alkoxyresorufin O-dealkylation
and individual cytochrome P450 forms in cynomolgus
monkdy (Macaca fascicularis), human, mouse, rat and ham-
ster liver microsome. Biochem. Pharmacol., 47(5), 763-773.

Webster, K.A., Discher, E.J. and Bishopric, N.-H. (1993): Induc-
tion and nuclear accumulation of fos and jun proto-oncogenes
in hypoxic cardiac myocytes. J. Biol. Chem., 268(22), 16852-
16858.

Whalen, R. and Boyer, T.D. (1998): Human glutathion S-trans-
ferase. Semin. Liver. Dis., 18(4), 345-358.

Whitelaw, M., Pongratz, 1., Wilhelmsson, A., Gustafsson, J.A.
and Poellinger, L. (1993): Ligand-dependent recruitment of
the Arnt coregulator determine DNA recognition by the dioxin
receptor. Mol. Cell. Biol., 13(4), 2504-2514.

Yangida, A., Sogawa, K., Yasumoto, K. and Fuji-Kuriyama, Y.A.
(1990): novel cis-acting DNA element required for a high
level of inducible expression of rat P-450C gene. Mol. Cell.
Biol., 10, 1470-1475.

Zhang, Q.Y., Dunbar, D., Ostrowska, A., Zeisloft, S., Yang, J. and
Kaminsky, L. (1999): Charactorization of human small intesti-
nal cytochromes P-450. Drug. Metab. Dispos., 27, 804-809.

Zhang, Q. Y., Wokoff, J., Dunbar, D., Fasco, M. and Kaminsky,
L. (1997): Regulation of cytochrome P4501A1 expression in
rat small intestine. Drug. Metab. Dispos., 25, 21-26.



