BEEEDERICGDZEERBLTVS,
FIT. AHATIE, EhEE, PIREE
fEE, FHE CEEELREEIEREITE
ENRETINTWBHERBEL T, BES
w MZERELEEGD, BRYPFBIZBITS
2704 RFEIVECER - oRICEDSKE
OBEEFEETORBLEGHEHRFAL . £i-.
% PA50 D FREDFIR - HHIZB T LB EEE.
HELDEHSMITHIZRFNS OREHH
BEBOEWOLETHD., TORMICITER
MREERWS ZEREMTHS, Lirl, H
FEET CYPIAL 2R <MD P450 B THE %
B aBBHEBEREIMISATWARL, 22
T, £9. Iy MRS EMBE X OB L
oML AW TEHE P45S0 9 THEORE
H - FWEE RT-PCR EXANTHRML .

B. IRAE
1) BRSOy FREBIUBEICBT
5 PASO P THORELH

TrROFCEREECHEEER 2T

L8142 (FEMESR: 100 umolkg, iv) %. 4
HSHE SD v MRS L. FORROE
FHEBRIUVIhSEBRICBITL X701 R
TIVEERERE (CYP51 ® CYPLl : #HhF
N P450 A TRODED) RUEYCATOA1
RENEORBMBEHE (CYPIALR, 3A1/3A2
BE) ORBE~OFER RT-PCR EEANVWT
Bl 7=,

2) 4 4SO B FREOREEE DM
P450 SRR DS OMETICII S R

ERAWL I ERANTHSN, HEET

CYPIA1 LA @ P450 T HE%# RIS D584
fagkiZgirah Tz, F2C, 7, 5
v MR EMRL DR L SRR
HEHWTEME P450 D TRORIR - F#EsEE
RT-PCR EEZHAWTHRHELZ, £k, WEH
WIRRED CYPS1 B FREOHEBRLAH O TH
L.

(R~ DELE)

P450 DFEDIHIHEREIZR T 20953, P450
ERSEHETAEEMBRAMIEZNTES
T.EMERIEKGEL TWAEDONRBRTH 5,
FHAET, PR ELLHEHEOT v b P450 4
FRIZDW T, BEICHE Y U 72 B2 fl e ik
THERBGEEE R -7z, 5. £ 2SO
CED PAS0 FHIMFTIZOWT D, IEKHIE
MEETRD D ZHIPEBROBIY - RBEED,
ERFMIIKFETIHEEZ PR LEnEE
ATnab,

C. iR

) FBEIURBEEREOEL

R ZIRS L%, B (3, 6. 12, 24,
48 F¥fEER) WERL. HiR. BROZEER
ZAELEZRR R 1) . FETIEHEG 24 B -
HEMNCHEBOEMBR SN, Dla<sb, 48
FRRE R TSR L. —F. BRERIZ. #®
SRR F TERERE IR Mo 2,

L3

-

#E100 g LD

" a a a
L] ] ] 2 4 L] 0 3 L] L] ) o

AR5 1k D RE I

1. BB SROFREMROEREL
SR 3 COPHUE L URABRETL TS,

0

2) FREVCBRIIBIZZAFO14 REKILES
B - HRRBREETOREALE

O I L AFo—VEROERERDO D
EDTHD HMG-CoA L ¥ 7 ¥ —FEEBETFD
HET, MBHRSIBHEMAS LEMAS
N &5 43 R £ TRk L 7= (K 2) . CYPSL
BLEFOREIIRS 12 FFHEBITEMRRD 5
1, UEdb L. 48 FEEica> bo—)L L
ANWICEE L, 28, Fridar 25so—
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(A)

cycle

HMG-CoA !
reductase

CYP51 | 25

RPL27 5

3 6 12 o4
RHESRAY SR IR

©

EmMRNADEM TR
(B B

6 12 24 48

BERSRI B DR

0 3

5HMG-CoA  prempes
reductase

CYPs1
CYP1
1

RPL27

HEmRNAOAM R
(BB (CHTBH)

B

B

cycle

25

25

3 6 12

HEENE SR O
D]

24

12 24

&
BRI S ROR

B2, WEERRBERODO S v MFEBLUBRICBITIARFTOA R

FIVEERREEORRED

(A) & (B) :RT-PCRBOEERBOBEAS/ S~ EaRLTINS,

) & (0}

WS DAT01 REINECEROBRTDE
BIT#E< P4s0scc (CYPID) WERELWI &
PHEREN, T, HETLHBHHRS 6
12 BF#2IC CYP51 BEFORHALANRS
nizn, FEOSE SRR HMG-CoA L
Fo 7 —EOFEHITIRELZELEZRS IR
Mo, £/, RETIEENICREL Ty
% CYP11 OFRBIL, WEERES 6 BRIENMNS
ETTa5Z&MBESMTR-E (K2 .
AFa4 RFIVELORBICEOLLEED
56 CYP3Al BEETFORRIT. WRTIE, ™
BEHSICLVETHARD NN, BRT
W, BiClEiEFO—BE (%56 KM% @
EANRENZ (1 3) . 7235, CYP3A2 &
FHEOFEEIT., . FEEZBIC, BoER
NESNBITEE Lo,

3) f4& P450 43 TRE DRI HERE OO f7 R
M SD S ORI E R

P RPL27T mRNADMRRFEEBR &L L TEMINARERL L, HETSMER & LA,

U7 BTtk 2 MW T, 8O P450 9F
FORBREEZRBLEER, EWEERC
IX. CYPiAL. CYP2BI BXW CYP51 OEH
THROREAMN, £, ¥ EEREAEHR
DY Z7ONF LI FEMFICEEERICA
537z CYP 2 FHEICMA. in vive ITHIRET
FBEL TW3D CYPIA2, CYP3ALBA2 BXTD
CYP2B2 OXRBBEI o/, £/, WHEHZE
WL, %I 5E in vive FOBREGLFERIC
CYP51 HiTFORABEMMERI N,

D. £

AAEICL OB SNLBRE, £ 11
BHiz.

REIZBWTIE, MBgREsECEDaL R
TE—VEGRREZEDS B CYPSI OFHEMN
FRIBZE, FXMIZ, FARATFOUE
BROBAOAFy ST a3V 2570
—ILORBHTIETEESE (P450sce : CYPI1) DF

e
-

x&



B i

(&)

CYP1AT

CYP1A2

CYP3AT §

K
A

(8} cycle

CYP3A2
RPL27
0 2 § 12 24 48 o 3 & 12 24 48
HERESHoNE HEBRESHBRORER
15= (€} v D
3im

CYP3A2
™, CYP3At

CYP1A2

E#mMRNADEXRBIRE
(HEBCMT L)

0 T ] ] i 2
0 3 6 12 24 18

HRARSHRORE

X CYPaAt

0 3 ; 1“2 2; 4"8
BBRNE SR ORE

B3. B ERORY - A704 FRILECRBER

DEBEE

{A) & (B) : RT-PCRECEXRBRBOBHABNAS -~ ERLTHD,
(C) 2 (D)} : RPL27 mMRNAORBRBEEEL L TEMRNABZEHM L, MG TOHBRELERBUE,

BMEFT 5 L0 BAEMERS R, k.
TARRATOORAHITED S, CYP3AL
EXRECTOREN-BETEH AP EET
BZEMNHPESHMTRTE, FHEHERE. &
BEWZLOZYy bPBRTOTANATO 2
METFTTDLEND CNETOREEZEZEZLED
®3E, A5O040 RRIVESOHRE - 587%
BEEEL T, CYPII OFELNT RO >
GROBLEERITERCR>TWSEER
55,

Frgic BT, HEmEsickd, FE
BOBEMEEBICIVATFO—VEERRE
# (HMG-CoA reductase % CYP51) OREHFO
FEMRESNA. £i2. IHRET CYPS 8
T, 2BOEPIIBWT, £, 50D
R ICEENICER T O EIN., TORF
HEBEREEAEEH LEWEESNTERE. L
ML, AFFEICLDEBEERGECI OISR
RTZOFEENEE (BN 52 &%

=N, MiEEEese (FRE) CRETHE
BB D,

. EBAEESLLSS Y MBS LUEETOD
ATOA4 BRI EER - HRREBRBEF

DRIFEEN
HELEERAET B FFE
- HMG-CoA

:K.é;;%» recuctase > 7
S CYPs1 7 -4
A7 OA FERAEX pasosce .

SRRER {CYP11) % W.D.
CYMAl N.D. N.D.

AFO4 KAMEY CYPIAZ W
ARRBR CYP3A1 /% by
CYP3A2 b, N

*Not detected

—FHE, BEETIEHAD., MEBHRS
B, BFiE, BBRCBUTAELO P40 4TH
(CYP1A ® CYP3A 72&) MET9 5720,



2504 FHRIVE > RUERMIIN T 5 REH
BEEDQET. ZSICREFRRNIBITBNTHR
NEZONRT ZAOMNEAERNZNS, L
o T, 5%, LVEBETOBHEBRER
DEEBERETLEIENAMNEELEITNDS,

DEBeonmRE,. A7040 RKRILEY
OERSPHRICEE T2 P450 BEROFRBALH
M, WHWh<EL:2EET HERICAS A
HEBRCEELTRD, HEE, 2082
RWT, P450 BEFEORREE AT WA <E
EOREREESICBRARTHD., £, &
WETIE, R, BRCBIINOFE 25K
LD, HOFHLLPTWERSEEDN
FaA R, SGEINFIAA RREODAFOA
RENECERICHELABIG R EORBICE
TAEELRATOILEND D, BEINS
DT ERERL. BHZEDTVS,

E/-. B P450 T HEHERRTHEEME
BERFETH-RELT, §TICHILTY
=3y NS EREEE AW TELY P450 HF
BORE - FHEEZFANEER. PA<LED
¥HEO P40 2T (CYPIA, 2B, 3A BLW
CYP51) KZ2W T, in vive FFHIIE S ELD
R - FEIPEEINE, LEXST, BE
FIGEMREERBWT, LEE P4S0 HTHORE
B ESR OB EED TS,

E. &%

WHESRZ Dy PIZBREL., FBITRKRIC
BIFBAF01 RKIVECDEEK - BEICHE
HOHEED P4S0 BERNOXEE T EWMEN
FHEERAWTHERGL., BEE (FRUE
B) 2RIEERSZIE, £, HEBMHE
BIZLIOVERTO7 RO VEBOBD N
CYP1l OREADICERLTWAAlEEEEBIBL
oo ERREKIZ, INETEEALEDRESBT
REL, MORETEHNLRNEZELILNT
WealbA7o-—-)&RiICEH 5 CYPsl BEF#
DEETA, HEnixSk., 28 (ER) §
L EREDHHMAEZR . LLEOKRZE
FA, SRIGIC. BEETHMNA SN P450

STHZERLILT, NAw <ELWEITH
TORREOME - (£ - WBEOMITE
Bd B,

F. fIRREXR
1. WXFHER
1. Yoshihisa Kato, Koichi Haraguchi, Tomoo

Shibahara, Yasvhiko Shinmura, Yoshito
* Masuda, Masakuni Degawa and Ryouhei
Kimura, Induction of hepatic microsomal
UDP-glucuronosyl transferase by methy!-
sulfonyl metabolites of polychlorinated
biphenyl congenere in rats. Organohalogen
Compounds, 42, 337-340 (1999).

2. FRRE

1. HAES, WAHSE BHEES, REHE
X, BEEZE, HIIHERS : v b EEF
MBERICIBIT2HEL2OF O —A
P450 HTREORE. B 6 RIFFMRHFES
(50 , R 3, p.104, 19994E6 A S

H.

2. Yoshihisa Kato,” Koichi Haraguchi, Tomoo
Shibahara, Yasuhiko Shinmura, Yoshito
Masuda, Masakuni Degawa and Ryouhei
Kimura. Induction of hepatic microsomat
UDP-glucuronosyltransferase by methyl-
sulfonyl metabolites of polychlorinated
biphenyl congenere in rats. 15%th Inter-
national Symposium on  Halogenated
Enviromental Organic Pollutants and POPs
(Venice, Italy), 1999, Sep. 13.

3. B &, wi X TEHS, O
g, BAFEN, HNEL: NV T725—
YL~ —7 vt E2RNnWEEFD
FNaAJNF IO RERIORE. BF
EFEERE 46 B (KK , EBE,
p.168,19994E 9 H 18 H.

4. HEWEX, £4 3, BEHES, NH
7, WIS HEERES Y FRHTO
HEREXERTBIOFOZREORRL
. Rk 11 FEBXEZSHBNS
iz (BHE) , BB, p. 25, 1999 4F 12
A4 H.

5. BRE X EX K OSEsE oW
a), WA, WK ByERO S



NJ2NF 21 FEMBEORE ). B 28 120 F(KEB), EEE3, p.75, 2000
FEFELE 120 F2 (BR) |, BEE 2, 3 4308,

p57,2000 4 3 H 29 A.

. EAER, B, MAEE ag G AHNEREORBKR

T MRS EERE B W CYP 1. FRRFERAT

STHEORBLIEEOMRA. QEE$s AV
120 44 (R) , BEEH 3, pss, 2000 2. ERHEHER
43 H30H. L
. RE W, EREE, HEWX, Bhx 3 TOM
T, A 7, HIHR - MRk 3 &L

T MFBEAERRFOMBRERTRU
ZOZBREBCTORELEE. BEESR



BEAMYHABRMDE (ERREVLAWRERE)
SERRBEE

RSP <ELMEICH T SREZEOHMIEBEDORN !
FhoO—AP4SO RMEERELLT

SHEFRFERER | BV S BRROASTEN < EMHAOKRE

THEMARE BE K BERIKE EPBBF
(LITOMREEOHRAMAELLTIT o)

I 3 BERUXY HIPBEE (XEHEARE)

BEx Wt BRERIAZ FFBBHF (5EHRE)

HAEEE : BYRIZBITS glcocorticoid (GC) BRE OEERNEH SMIC
THEEBIT, ThOOEBERUTHEEBEREZENE LT, GC I L BEREN
DRENZIEHRZEL. GC DIERARTEELZEL AN T725—FLF—
Fm D=V Tt REEBBEL, COHEICEBELE GC 7y 1% E2H
W, 93 BOEI - MASY /) —NVITFADAI)—Z 0 TEF->THE. 39
MOIFANEEZRL., GC HRYWBENIL<HEMRIIHATEZENBDEN
oo BEHAERLEIFAOR. 1 XRTFEDVTEERS O, BisREE
fTo8ER. GC HRYEELT S BO75HR /1 K280, # 11 HOLEY
2R, 1XIFL0ESNETIR AR, 25NiCEE{LEHmE 28 #o
GC RIEMZRFLAEELIA,. KBEOK - HEMNMBOEW, EUTEOFEN
FHICER 2D EMBDENE, ZOT7 v %R GC BUAkzs, 7OE
— S - EEZDSBTRRLIFINE /IR TIHERLEZNUNETCEZLIREERF

DENS, EKRENIVECRERY -V ELTOFEREFENS,

A TAIRBEM ,
WABRIEERRVRER EHITEED
BEEERDEDICEELFHERTHD.
FIBSLAILES. RARBREBVRZORER
FoglgREZaNns., —FH. BEEREbBEX
D, B¥, TEREFEWEZFORICIE. AsH
WHRILEROEFNIEREHFE DL O
<<, TEHEERTINSOHEN, BE
FIZTRH I NS FARERNTVS, BE4E
YIOBRESHHED REBI ST 1980 R K VH
BOM LR >TWAN, IhSBERORS
WREEYE BERILEY) X380
RHEHETHEHLH S,
HHREO7O—-N—EKEBICBRLUEEIZ

ARARAENREELZLDIC. AGIBRIVE R
FHEZRET2PERENFIILEETDI
NHEND, TO—HELLT, B8, yo—
W=y TNVT7 77 7 &IZEENS coumestrol,
genistein, daidzein %@ phytoestrogen EFFE
HBYHOFEERL<HALSNS.

AFaA RFENVEILVETY—DBERNL T
T —A—=NR—T77IV—EEBRTB L&,
Y R EMNEH R EBLE 2T
5 &5, phytoestrogen [k, HEHEHH
IO AT O REILECRIEAZFEDLS
VABEETSTREDHEREIN L, &R - &
BELILTEREN Y, TOBRED
ZEIPSABORBERE L TEERERER

— 95—



L, TOEBICELATFEONTWBER, £
DMDOBEY RS DRIV E AAFERICET 5 H
FHIEZLWORERTH S,

— AT, BIBEEEFRINVEO—~BTHS GC
EHEERBICORERT I ENSFOLDIZ
IEEN5N, €BEFEAEETOMBICIEN
L, BERHETTESZ<OEHERICE
KBEHL-2TWa, HFIZAXAMLVAKIZIE GC @
sripidEmL., B ¥ NI B, TG, 8%
HEORBMB~OEROMIC, PIRHERD
WEEDAE, MRE. FIREEROFAGEIC
BHE, EXROEHEOEDIZHRA ML ARILE
> ELTHROLNAEREZR-TERAIS NS,
TDD. GC BRZLUEREDS, BB
RLAVWKEBTRAEMERNERENDZ L
23, FITHEESIE. SSMEh+ O GC
RYHBRBREZEMNIZ. BRER 6C BRERZ
BMEL. SVFLAZY—Z2F, nlERT
S5TLELE,

B. IR A*
WE¥H® GC BYHOBRERELT. UTF
DT vl kR,

1) M1 B EIEE

~ A EMER MR ER M1 #ifgid, GC i
E5MeFEEZIY IO T DT
5, BTN OR{LBEEENEE. GC
antagonist FF T OEMH LB, GC Fit%E
Bl .

) N7 —ET viA

GC &, MEEASVIINFIM RV E
TH— (GR) EEEEREBRLULE. ENE
EFOEEREEZTIN, PTHITVALHE
)L A D long terminal repeat (MMTV-
LTR) 1. ZOBEESRIZE D EGEEEMEEEZZ
a7 00— —H\EEETE, £IT
MMTV-LTR #% luciferase BT O LFRICHEA
L7755 A2 BRZ & — (MMTV-luciferase)
ZREBALLT v MEHEMRE 3Y1 2 B
W, BT IVIEI#D luciferase 12 LK BFNE

ZREL. GCEEZFEML =,

(fr B TE N\ D ELIED

FERICERL THEEN., ST o HERZE
FTHEEACNLSARBEORBYMEICRE
N3 EDRWEDI, <22, FREDE
RzoENTT=.

C. iIR&R

GC ITHUERENDRREMNIEESEE
TH7 v ZOBEZEMNIC, FTEHR
GC ODERREEBEBEELELR—F—Ty
A1 ROHMICTEFE L.

GC BHBEAROZNVIAINTFIL RER
£ (GR) &L#HEH (GC-GR) 2B =k,
RE_BEEHBERT S, ZORF. GR iI£th
X TEEBEEEMRL TWE hsp 90 SARML T
EHBMEITD, 20O GC-GR ZEBEAENEMNE
GBFOTOE—¥—HEIHFET SN a0
WFAARLVARATZVL A (GRE) T
HELl. ENBRFOREENEE LIS,

GC BEE 0E—~y—25338EFE
LTHSNBEY TV ALEEY TV AD long
terminal repeat (MMTV-LTR) 2. $=EB#E S
£ D LR 200 BB OMIC 4D GRE 285,
BETFRERAGOERTINVICEASATL
%5, £ZT. MMTV-LTR % L 7h—% —B{xF
T®H5 luciferase BETOLERICHEALETS
A2 RARY & — (MMTV-luciferase) #fERL .,
ZDTSAIRRIY—MEEIZEBAZNS
T MRHESEHIRE 3Y1 OBEETW, GC T
MTDLERE, RUESREERMLE,

GC MET M1 HIRERMEFEES N
BETH5ERE. BT MMTV-luciferase A
3Y1 MO 7 25 —V¥iEHE RLU f#) #
BEIZ, M7 i1 oRZHEE#HLE, 2
DR N T2 7—EF o120 10°M &
EO dex. THEMZBRELAZOITEL, M1 #
ROMEFEZREY v t11d 10° M BT ClkisH
2REBLahoszEhs, VT 5—F
TutAn M1 A EHERETvErLDD
10 fFHEBED GCIZIHET 2 BRI Nz,

T~ S



¥, TRFNOT v i1 ORKIRE LB
LisfER. Vo777 vbEA2% 30 &
D TIC ZRLEOITHL, M1 #EMEFEE
TwlA TR I10EE, T3 EORENE
wuhk (Fig 1),

T/C
40. —@— differentiation inducing activity

——- LUC activity

35L
30
25
20
15
10

5

0

L ] 3

10-11 1010 10 -9 108 107 106 105
dex.{M)

Fig. 1 Dex I3 2 M1 HRS{EEREN
B MMTV-luciferase A 3Y1
BlRoly 75—Vl

PLEOEENS, W T7x5—ET7 via
7 M1 IR FERT v L0 DK DER
EED GC IZEL. MDD GC OEEMNLDHA
BihEIR-THENS, SEER GC miti#k
THHEBENERE NI,

MMTV-LTR it GC Oft, o A5o,
TrRAOF LV IREoTHEEHBEZITS T

RLU

3000 ]_ .]_

2000

1000 |-

ol = L1 L4 L

ERHISRhTWS, ZOBRE., SEERL L
Ny 7z5—EF7vieARMN FOFAFD
. 7 RAOF B IRET SR et £ R
%, F T MMTV-luciferase @ GC FRME
ALY, BEENOMOZ T RiE
WEVREDE, fEATFOA Feayze Y
PTINEL, W Tz T—ET vEA BT
7z,

FykAicfLEZATOA ReaWwid 1 uM
@ dex.. dex. acetate {dex. Ac). hydrocortisone
(corti.). progesterone (proge.). GC antagonist O
RU486, 17 b-estradiol (E2). E2 antagonist @
tamoxifen . testosterone propionate (TP) .
testosterone antagonist @ flutamide, pregnenolone.
b-sitosterol D 11 TH S,

MMTV-luciferase # A 3Y1 #ifigid. GC T&
% dex. (RLU : 2724). dex. Ac (2725). corti. (2326)
KHLBEWSEEREZRT —H., TOHDEL
LEDRIVEZIZHLTERI Y =L EAX
V@ RLU ZRLUEZICEET. GC KT 5%
B ani (Fig 2).

TOHITHELE GC Ty AFZAN,
M1 fifEHEFEERE R L GC BRIERZHD
AgEtE @V 50 BORBIZPTILIZ 93 BOE
K-l AY ) —IVIFADAIY =T
ZIToOHR, 39EOIFANEEERLE.

[j = == —

cont dex dexAc corti Pproge RU486 E2 tam. ™ fiut.

preg. ﬁ-sito.

Fig. 2 #4704 FILEMOGCEEN
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7z, M1 MRS CHEIER & O KT,
50 LA LD M1 MilEOS{EEFEL-TH 2
H2TH GC HERERLAEDITHL, 25 %
PlEo Ml @O b32FE LT+ AT
25 B 15 & (60 %) AN, 10 %A D M1 HE
RO LEFBELATFATIE 19 P 8 &
(42 %) 7% GC BIEEZRTIZIEF > 7~ (Table
De. BiZ, SMEFHEHEZRIABAVWIFZT
. b3 EP 108 23 %) M GC#
EHERLEZICRE N7, ZOFEIZ, Ml
RO MEFEEIZ GC receptor 23 < &5 T 5
BERMET D,

Table 1
EX-HlWAY/—NTHZO M1 EBRMCENRER
EUGC #iate

N7 5—HiEE 1

) bt + -
AR, Fau,

>80% | AZwvL., aXXS5.
RENTIS /%
1F4
A»Fra0, THF¥ bIH,
Ey&itaw, Y, 47F
Fre. Rrh, ol Frh PN

5 25 9 I/ ¥ FRFv, DaudLTIHg

| ERSYE A, THE, Y- ¥R

bExFda, n¥ A4, THhE
YIEE, FUno,
ARIF, F1AD,
Y—22, 4R

1) +,>130% T/C,-, <130 % T/C.

IR, Favd, HIVL, J0X5
O, RENT ST )F, AFATDOEIFER
., GC BRERRSNICHEFEER (50 %
PEDOERRE ZHEFOENZED LN,
INSOEAEWIZDOWT, FH ST MI
HMREMEEEY v 2ANWT, BiEFAED
HHMEOEEREERT>TERE. THhoik
YD GC #IEAZE. V75— E7 vt
1 ZHWTERR L,

7w A, oleanolic acid (12), maslinic
acid (13)., ponkanetin (14) . nobiletin (15).
matairesinol  (16) .  (-}-arctigenin (17} .

condurangoglycoside A (18), condu-rangoside B

(19). trihydroxychalcone (20}, resveratrol (21) @
11 BOMEFEEMEZEL. T0Eh 100 ~
0.1 pM % MMTV-luciferase #A 3Y1 HERRIZ 4
HsEEEZELZ,

TORE., 798 /71FK 14, 15, 7L
FUBREEAY. AN Qo). AFHAR
(21) 1 200 %&Z D T/IC ZRL7E, HTH
15 @ nobiletin 12 100 pM T 410 %D T/C &R
L, SRV 72 5—E7 v 2L 21k
BYWHTERBO GC HIEEERLE. —4,
MUFNR (12, 13), U ZF2 6, 1D
130 %R D T/IC ZiRTIZEE R Mo 2,

mEEYTO GC HRYHEREENIZ, &
Ml 25 %LA EdD M1 Mg LB BERERD,
HD GC REABHEFOLFANS X<
FEREY, OB MERERTOZ, TR
% Podocarpus macrophyllus (Thumb.) D.Don (<
F# Podocarpa-ceae) 3. AM ek, ME,
AN, HECRBOLMKICERL, HESHE
UHhETHRINI2EREATHS, BT &
TEREEZHRELTETLIZLEDOR2BERE
EHRURMAMICLERICHVW SN DM, B
BELEREEINS,

Y. A XVFORELRER 17 kg 258
BfAY /=) TERMMHE. BEEEL ¥
A&l BonIFAE2KIZEEL AT
YTHRLEE. KBEESICHBRITFIN
THBLZE T > 72 MMTV-luciferase 3 A 3Y1 #
faZmRWi GC WRIEMEABROMKE, BBTF
WEIZBRWEENRD N, FITHET
FNBIIDNT, GC HRIEHEEES LN
SNFY L EBRIFIVR, 700K LA
F7=IVRIZLBEHEIVAFN IO NS
ZT74— KTFTEFZPIINFR, K-AF
= NWHRIZEXDHM ODS o rzEA0nEk
HPLC 12X 55824 DR L, amentoflavone
(1). podocarpusflavone A (2). isoginkgetin (3).
(4) . hinckiflavone (5) . 23-
dihydrohinoki-flavone (6) ED 7 FHR ¥ A<
—Z2CH LTS 8 BDkaWzE GC Y

sciadopitysin
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& LTk (Chart 1)a

Podocarpus macrophylla (1.7 kg)
i A MeOH

ext. (+)
|

n-hexane {61 g) |
) |

AcOEt (19.5 g} water
(++) )

silica gel c.c.
HPLC with ODS column

1(8mg} 5(6mg) 9 (12mg)
2 (46mg) 6 { 5mg) 10 (24 mg)
3 (23mg) 7 {(10mg) 11 (13 mg)

4 (29mg) 8 (12mg)

G-like activity:
++ > 200 % T/C; +, > 130 % T/C; -

Chart 1

, <130 % T/C.

GERAXTFNSII T IR LN C-3&
CE'BITHELEDDE, C4E C6HTHR
L7, 2 D081 70T IR T4
BonNTVW3,

C3-C88 HEIYITTOTIHR LT —
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Fig. 1. Genotoxicity of DEPE in . typhimurium TA1535/pSK 1002,

(A) umu gene expression of four samples of DEPE without activation systems; (B) bioactivation of a sample designated DEPE-1 by human P450s |Al/NPR
membranes, LA2/NPR membranes, and 1BI/NPR membranes and by human NPR membranes, and in (C), bicactivation of four samples of DEPE by human P45¢ 1B1/NPR
metmbranes. Background levels of umu gene expression were subtracted. Results are presented as means of duplicate determinations.
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Fig. 2. Genotoxicity of 1-NP and dinitorpyrenes in S. typhimurium TA1535/pSK 1002.

{AY umu gene expression of 1-NP without activation systems. (B) umu gene expression of 1,3-DNP, 1,6-DNP, and 1,8-DNP without activation
systems. {C-F), Bioactivation of I-NP (C), 1,3-DNP (D), 1,6-DNP (E), and 1,8-DNP (F} by human P450s 1A1/NPR membranes, LA2/NPR membranes, and
iB1/NPR membranes and by human NPR membranes. In parts C-F, the umu response was measured in the absence and presence of the enzyme systern; thus
negative values indicate inactivation. Results are presenied as means of triplicate determinations.
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Fig. 3. Genotoxicity of 2-NF, 3-NF, and 6-nitrochrysene in 5. ryphimurium TA1535/pSK1002.
(A) umu gene expression of 2-NF, 3-NF, and 6-nitrochrysene without activation systems. (B-D), Bioactivation of 2-NF (B), 3-NF (C), and 6-nitrochrysene (F) by
human P450s 1A1/NPR membranes, 1A2/NPR membranes, and 1B1/NPR membranes and by human NPR membranes. Background levels of wmu gene expression were

subtracted. Results are presented as means of triplicate deteminations.
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<{EMH EENEFig. 2C). S SITRRZFT 18-
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NPR IZ&k » Th¥FnTEEIER S EZIT 72,
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DIEHEALIZTEN - = (Fig. 3).
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B/l DEPE OEEHEHE-bhOoT L >
ERESLIEELTHEMh> k., COEADODE
& LT, DEPE 7't b P4501B1/NPR O 1-NP
& 1,8-DNP OfREHRIEM(LRIE & CYPIBL @
T-ThF2 o) CBRIFIIALEREEICKH
THEEERAERT I ENHBALE Fig. 4)

b hAMR P4S0 B LS SEMT,

Sy hFEI/OV—AIZES DEPE-1 £k
OFEFEERICKEOCRBOBRIL BT L
(Fig. 5)o DEPE-1 ORHENEHILIIESZHET
TRBHE M7, LHL., NP BRED
EMHAERGOBEAEERZ. B P450
IBI/NPR ZAIWTRSNIHE LH/EUL TW
7o

Table 1 Bioactivation or inactivation of pyrene, 1-nitropyrene, and 1,3-dinitropyrene by recombinant buman P450s 1A1, 1AZ2, and 1B1

co-expressed with NPR in different systems

NPR/P430 O-Deethylation & Metabolic activation
{nmol/min/nmol P450) {umu units/min/nmol P450}
P450 Expression system {mwlar ratio} Ethoxy- 7-Ethoxy- Pyrene I-NP 13-DNP
resorufin coumarin (B.opM) (3.0uUM) (0.03 uM)
IAI/NFR £ coli membranes 0.82 95 32 132 154 -1230
Ensect cell microsomes &5 125 62 51 7] -1360
Lymphoblastoid cell microsomes 22 42 10 30 735 -1850
1A2/NPR  E. coli membranes 0.28 6 0.5 50 205 -106
Insect cell microsomes 1.2 10 2.6 29 484 826
1a2b Lymphoblastoid cetl microsores 0.08 1 0.2 6 144 829
IBI/NPR E.coli membranes 1.03 51 7.2 148 416 ~792
Insect cell microsomes ¢ 045 18 1.1 16 185 -1300
Lymphoblastoid cell microsomes 0.25 5 0.3 29 1310 —444

Chemicals (0.03 - 3.0 pM) were incubated with 0.010 pM recombinant P450 for 2 h at 37 °C in the presence of 5. typhimurium
TA1535/pSK1002 and induction of wmu gene expression in the tester strain was determined, Results are means of duplicate or

triplicate determinations,

2 O-Deethylation activities of ethoxyresorufin and 7-ethoxycoumarin expressed as nmol products formed/min/nmol P450.

b P450 1A2 expressed in lymphoblastoid cell microsomes was a monocistronic system.

¢ Notes. Insect cell microsomes containing P450 1B1 and NPR had heat-sensitive background levels of S-galactosidase
activities {~1600 units/mL per 10 pmol P450 1B1 equivalent proteins), however, bioactivation was calculated after subiracting the high

background.
cﬁemical' 1B1INFI'H
4000 | A ~{F— 18DNP  heat |
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Fig. 4. Inhibitory effects of DEPE-1 on bioactivation of 1-NP and 1,8-DNP (A) and on 7-ethoxycoumarin O-deethylation activities (B)
catalyzed by human P450 1B1/NPR membranes in the presence of S. fyphimurium TA1535/pSK1002.

(A) 1-NP (3.0 pM) or 1.8-DNP (0.3 pM) was incubated with DEPE-1 (0 - 100 pg/mL) and heat-inactivated or intact P45¢ 1B1/NPR
membranes. (B) Control activity of 7-ethoxycoumarin O-deethylation (at 100 pM) without DEPE was 8.2 nmoi/min/nmol P450 1B1. Results

are presented as means of duplicate determinations.
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