B-4. H295R M@ H I P  FIUTE
Iz y—romY

dibutyryl cAMP (1mM) & EGF
(10ng/mL) T 24 hr ALEE L7z H295R 48
B(1.0~2.1 g wet weight)IT&@HIL -
PBS TR &k, 3ol ® 0.25 M
sucrose (5 nM V) L EREEMTIK (pH 7.4),
0.5 mM EDTA, 1 mM DTT and 0.1 mM PMSF
i) (BRMETHE A) % T Dounce tissue
grinder (Wheaton)Z W THRESFA
A LTe. FEHEIZPEV 9, 000xg, 20 min iE

LDRBELTI b FY THSZET.

T haFUT7EZIEEIZ 70 oM
sucrose, 5 mM MgCl,, 0.5 mM CaCl, ¥
L Tr 20 mM Tris-HCl $BHEFHE (oH 7. 4)
&% 0.21 M mannitol THEiftk, [F
BRiZaR L BE L, 1 nMDTT, 0.1 mM PMSF
B L 20% glycerol # & elalE@EiKiZ
R&E L7-. E¥EIZHE 8mM CaCl, # /0% T
KEFlhr DA o FaX—r3 D%,
10,000xg , 10 min DL BEEITV,
I Y—LABESER. REBR%RI
oY — LB TN ENDOE X 20%
glycerol Z S {eiEEE A (BB L T2,
T har FY 7EZITEICEEREMLR
EDO-DICBEFRLEEZIT-7- (10
cycles of 15 sec 50 W, Model VC50T,
Sonic & Materials Inc.). £ EFho
B4tk 5.0 ~5.6 mg/mL OEEERE
WZFRE L, -TOCTRELE.
B-5. BERIEHEORE

P450sce (cholesterol {RISXLIMEESE)
MRS L UNP45011 8 (118-kE P
Z —) IR & [4-"C] cholesterol
(500 Bq/1 nmol/2uL ethanol) F LR
[4-%C] deoxycorticosterone (500 Bq/1

nmol/2 uL ethanol) % E& & LTI b
=1 KU 7, glucose-6-phosphate (25
mM), glucose-6-phosphate
dehydrogenase (0. 1 unit), NADP*(0.5
mM), 33 X UF adrenodoxin (2 uM) DTEFE
T37°C, 2hr A Fa—ariT?
ZEICKYBELK. 35-HSD I (38~
hydroxvsteroid dehydrogenase type
o) & [4-1C]
dehydroepiandrosterone (500 Bq/1
nmol/2 plL ethanol) #EHE & L T,
0.2ml @ 100 mM VU EREMEIR (pH 7. 4)
PTI 7@ —Ah, NAD'(0. 5 mM) DTEFE
FT3ITC, lhr £ v Fa—ragrd
HTEICKVBIELE.

P450¢17 (17a-hyroxylase/C,; 5~ 1lyase)
3B LT P450c21 (21-hydroxylase) iE{E
131 [4-"*C] progesterone (500 Bq/1
nmol/2 pL ethanol) # &EH & LT, 0.2
mL @ 100 oM U EBEREHK (pH 7.4)
RTIrsny—Ah,
glucose—6-phosphate (25 mM),
glucose-6-phosphate
dehydrogenase (0.1 unit), NADP*(0.5
mM) DTFEFET 37°C, 1hr A ¥ aX—v
aryTHIEIREVBELE. A%
2aR—Y 3 SETHRAT A FE
0.6 mL @ ethyl acetate /

2, 2, 4-trimethylpentane (1/1, v/v) T
MU THEERE L, TLC(Kieselgel 60F254,
Merck) iz & 0 BH & Kk % B
L 7-. FRBB¥E X benzene/acetone (8/1,
v/v), benzene/ethyl acetate (2/1,
v/v), benzene/acetone (7/3, v/v) %
ERALE. VA~ TFF7T7 4 —T
BSREEB A T a4 FERRi L&,
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TNEND ARy F OB RER K
YFe—arshvrF—lZTRAIEL
7z. P450scc, P45011 8 B X f 3 8-HSD
I &1 pregnencolone,
corticosterone 3k
androstenedione DA E L L T,
P450c17 {&MiX
17a-hydroxyprogesterone &
11-deoxycortisol AR BOEIE LT,
K TX P450c21 #&EMENL 11-deoxycortisol
& 11-deoxycorticosterone R E D
e LTENERE LS.
B-6. FEZEORE

AEZORBREIL Student’ s @ ~test
oz LAY

C BrRsER
C-1. H295R MIER D cortisol BEEA I K IT
THH TR oy o SHRRoRE
H295R IR cortisol EEAIZ RITT
WA bl ChARRET T KR
EOA 75 R RBEBOEE B~ B
BETHRMLELZ. ZERICERALEZ SR
YR VTR DEES Fig. 11z
RLTE. FORR, Fig. 21071 ES
(2 12.5 pM O BEOBREICIWT
6-hydroxyflavone (6-HF), apigenin,
daidzein, genistein, biochanin A &
U formononetin H3F E R cortisol
PEEDHEBR2RLE. L Lo
RA FIZIZEEDRIIZED Hhvieh
ST, EHIZ, B.0uM DBRBETIE I
DT TR A RIiZIZ biochanin A
LHE R cortisol BEAEDOMES TR LT
(BRITR LT e, SHERBEICE
¢t} % 6-HF, apigenin, daidzein,

genistein, M UF formononetin MERE
BR%E Fig. 3WRLEN, Zhbor
FRIA FiCk HED R RE
WEFEL T, UL, daidzein &
U genistein ® -7 Va3 FTHAH
daidzin B2 TF genistin X H295R &
cortisol BAZPHE L2 h- 7 (Fig. 2,
3).
C-2. ¥~ kX OB
C-2-1. daidzein O cortisol EEA DR
FIZRIET ICI 182, 780 DE®

H295R #fE D cortisol FEAFLENER
ODONTHEYTA ba s OERERE
EHLMNITH—MELT, ZOEE
BB bl ey —% N1
THZEREZESRZDE S 2%,
daidzein Z AWV THREIT L7, Z 0L,
daidzein DIREE 5 g/m)IZ L V3| X
BEZXIN5 cortisol FEADHEE T 2
krForbery -7 T b
& % ICI 182, 780 MHMN (50 33 XL T8 500
nM) (2 X VR IR o7 (Fig. 4).
%> T daidzein DIRBEIC LW B>
EhD cortisol EADMHEEMITT X
b verlE—%N LI-ERATR
RN LERYI,
C-2-2. AT vA FEARIBEET 58
RIZERTTHEYH =X b P oRS

H295R MR O cortisol BEA % FHE L
7= 6-HF, apigenin, daidzein,
genistein, biochanin A T}
formononetin MYEFMFE 285 & iz 4
%723 P450sce, 3B-HSD O, P450c17,
P450c2l B L FP45011IBBED AT A K
BRICEET BRI 5 HEES
ZRITL7 (Table I). “hoonos

— 163 —



R/ A R 3B-HSD T AR LT 12.5
B LT 25 UM DIREE T P450c21 FEHED
FHEL. &5iZ6-FHIX 25 pM DIRE
T P45011BTEME HFEE L 72 — 77, H295R
HBZ D cortisol FEAEDBEICERER Y X
F &R Mo 7= daidzin IEWFhoXT
a4 FEREREGIEEFELRM T
C-2-3. daidzein @ 3B-HSD H B I
P450c21 FEHEFHBIC B4 2 UG EER
BIRRAT

H295R MR cortisol PEA # BAE
L7 daidzein DT A b
DIEfR#FO—o& LT, cortisol &
AEST AR THDIP-HSD B L
FP450c21 TEHEFAET D 2 L, T
3B-HSD MiEHEZEINCIHET S Z &2
B &7~ 2T, daidzein &
FW T, 3B-HSD T35 & Uf P450c21 f&#H
DPLE T 2V TR E R B R AT 21T
-7z, daidzein {ZX % 3p-HSD N {&EtE
FEE D Lineweaver-Burk ® 711 v ~ &
Fig. BAIZ/RL7-. FO#EHE, 3p-HSDIO
EMENT daidzein i &k D BESMIZEE X
n, 0K IZ2.9uM THoT-. B,
Z @ 3P-HSDIOFEMRE M Tz T
HEE L L THEH LT androstendione {2
#9% Km i 6.6 pM, Vmax X 328
pmol/min/mg protein TdHh -7, —H,
daidzein {2 X % P450c21 EHIHED
Lineweaver-Burk ¢ -1 v b % Fig. 5B
IR LT, FORER, daidzeiniZ XV
P450c2t VEHEIIBEARIICIHE SN, £ O
Kil133.3 M THhHo7te. 2B, 20
P450c21 IEHRIESFHF TiIcB W TEE
& UTH#EH L7 progesterone (239 2
Km } 2. 8 uM, Vmax | 28. 93 pmol/min/mg

protein TH -7,
D. B

N wBELILEHE O 5 L% HEXR
O A bo 7 AR EIIHEDT R b
RA v EEN TS, KERAKEHE
ERIIZIEY TR e oD,
AVTTRVMELFTENRLTNS. 1€
R A ey it POREICR
WEEBEFEZIDLEEIZILONTWDS. ¥
CEFERESICLY, KER&EL£L
EBET 23 AKRLT OF THRAT VIKRF
DO TH 5 BRI IR R E RN
BEWEESbhTtws., £BEH= X
= Iy B R0s T - S N o I, VA VS caw @i bl o
THREESRLFNDT A bu U iEICE
LTEBOBERH B 2Y, Ll, =
oo A Ry roRrAFaf R
ANLECERICERIZTREICEL TIX
T EAERER W, EFETIE, 5
CRERCKEEERGICERICEEN
BAYTZTRAZHLIZ, BRAELT
FEREANDAEEOH 2K ST TH
573K/ A4 FERYHIF, A7eq
FHRALECERICEITTEEERHFL
7=. F O R, 6HF,
daidzein, genistein, biochanin A X
X formononetin BN 7 F R R UA
7 IR cortisol BAZHEET ST
EHRBOSMI L. WKIZ, daidzein iZ
LB EEZINSD cortisol A DR
ENTA XLl EI—DOT F
=R R CHB ICI 182,780 IZ L VR
BEnRWZ &b, daidzein OFHE
ERIZ= R ;AL —&20T
ZEMTIH VW EERALMNI L.
312, cortisol EBAFHESI HME

apigenin,
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D7 FR A FD cortisol EAICEHE
4 5 P450scc, P450cl7, P450c¢21,
P45011B R X 3B-HSDIO fEME I RIS+ &
BEBNL, =X ha ¥ i3Ewr
3p-HSD O Z¥BM DI ET 5
EEHALMICLE, XGICHEERE
W ELEH=X ba s og
(Z1E P450¢21, P450cl17 B LR P45011pB
BEEHETILORSL L 2B
Iz L.

Keung et al. (% daidzein M 3p-b N
0% AT A KOBREGL S 27
Va2 — VKB y-T AV F AL
(yy-ADH) Z[HEF T2 Y L # RV L,
IhaEiIZT VB 3B-HSD i RiFT
AV 7R OEEDRELGHIZD
TZORIFLTNBD 9, %7, B Bail
et al. "It FEBI 20V —AD
aromatase, 3B-HSD KU} 17B-HSD 4z
RIETT7IHR )4 FOBBERN LT
BY, HOEEDA YT TR H 3B-HSD
ZBERMICEFT LI L2 BEL T
5.

3B-HSD i A®-3p-t Fedx o x5
A F (pregnenolone # %V }X DHEA) %
ST B AS3B-7 FRF A R
(progesterone & AV it androsten
~dione) L EBR X LHEBERTHD. B
i ERAR DG TH DB & RiEEK
IRERMET 5. B MIBW TS
BREIZBER LTV type 1 LB, ¥
BRUFIEICHENIZERLTWVS
type UBFETHZ EBHLR TS
P GEo T, 3B-HSD koA Foq
ROARRLTIRTaarFal Rk,
FAREE, TrRab ROz b

Ry DESRICBITAEELRBERT
LbHD. WoT, EYHT A ruF LoD
NEED AT oA FELIZRIETES
LE bDOREREL OBEELXLHIC
FMICREEND I EAEERS.

E. %%

MYT AN THHTIRI A
FOREHARAT oA RELE L EE
(steroidgenesis) I RIFTTHBE %
MNYLENT, ERETTALLLTE b
I 13 0D H295R Ml % Fvy, =L
Y VEAEIIRET 7SR ROA Y
TIRCOEEBRERN L. 0
% 6-hydroxyflavo, 4’-hydroxy
~flavone, apigenin, daidzein,
genistein, biochanin A B8
formononetin 7% H295R MIRADEEA T 3
ANF—VEEFEELE. &b
EARECFABFLRN LR,
IO A haForoarsy/—
NEAMEERIIZZ has v
=T HEATIRHARL, arsy
—NVERERETAIREED S B, BT
ERrfxs2A5nf FEAETHS 3
B-HSD Z A4 7N R FE J A ¥4 F—
B THD P450c2l OFETH S = &
Hohizhol. Bl A fr s
YIE3B-HSD # A TN &#MACHET
ST ENRBHENERoT.
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G. BFFEER
ERRR

1) b BBk H295R MM D a5
Vo G RIS T NS W RELIL Y

ORE PEHE &0 B &85 B,
FEgme (BEK -, XK¥FES (B
X - ), HEEA (REX-E), F
7 3EIAXRAEFEKRS, 20004, 10 A,
Bk

2) & MR H295R #EARO 2 LT
V=B RIET T A AR AT ),
TAXLT 2 )—VETHEPBTA o
7o ORENFR: FEEFS, A B,
B8 BB TEwZ BEKR-E), X
BEw (HX-F), BHFEA (BEX -
E), BIEBEANAQUWESHRERS,
2000 £, 12 B, ik
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R2 O

flavone

R,=OH; R,, R;, R, R; Rg=H
5-hydroxyflavone

R, R, R, R;, Rg =H; R,=0H
6-hydroxyflavone

R, R, R, R, R;=H; R,=0CH,
6—methoxyflavone

R, R, Ry R, R=H: R=0H
T-hydroxyflavone

R, R, R,, R, R;=H; R=0OH
4’-hydroxyflavone

R,, R, R;=OH; R,, Ry R;=H
apigenin

R, R, R, R, R;=0H; Rz=H
quercetin

Fig. 1. Substances: structures of the flavonoids used are shown.
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isoflavone

R,=H: R,, R,=0H
daidzein

R,=H, R,=0Glc; R,=OH
daidzin

R,, R,~=0H; R,=H
genistein

R=0H: R,=H; R;=0Glc
genistin

R=0H; R,=H; R,=0CH,
biochanin A

R=H, R,=OH, R,=OCH,
formonetin
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A Ll s
& éﬁb &

Flavonoids (12.5 ug/mL)

Fig. 2. The effect of exposure to phytoestrogen flavonoids on dibutyryl
cAMP-induced cortisol secretion by H295R cells. Abbreviations: apigenin
(4, 5, 7-trihydroxyflavone), quercetin (3, 3°, 4%, 5, 7-pentahydroxyflavone),
daidzein (4’, 7-dihydroxyisoflavone), daidzin

(4’, 7-dihydroxyisoflavone-7-glucoside), genistein

(4°, 5, 7-trihydroxyisoflavone), genistin

(4’, 5, 7-trihydroxyisoflavone-7-glucoside), biochanin A

(5, 7-dihydroxy—-4’—methoxyisoflavone), formonetin (7-hydroxy-4’-methoxy-

isoflavone) Each column represents the mean with S.D. (n = 3-6). Asterisks

denote significant difference from control value; *p< 0. 05 and *¥p< 0. 01.
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Cortisol (ug/dL)

Cortiso! (Mg/dL)

Cortisol (M g/dL)

160 - A

140 |

120‘ :
®
2
3
t
3

0 026 06 1.0 26 6.0 10.0 ¢ 026 06 10 26 6.0 100
6-Hydroxyflavone (u g/mil) Apigenin (ug/ml)

2oo|- D
180 |
- 160
T 140
@ 120
= 100 |
£ 80
t e
© 40
20
0
0 026 06 1.0 26 6.0 10.0 0 0.286 08 1.0 26 6.0 10.0
Daidzein ( x g/mL) Daidzin (1 g/ml.)

140 F
120 |

Cortisol (ug/dL)

0O 026 06 10 26 6.0 100 0 0286 06 1.0 26 6.0 10.0
Genistein (4 g/mL) - Formonetin{ug/mL.)

Fig. 3. The effects of increasing concentrations of 6-hydroxyflavone (A),
apigenin (B), daidzein (C), daidzin (D), genistein (E) and formonetin (F)
on cortisol secretion from the adrenocortical H295R cells induced by
dibutyryl cAMP. Each column represents the mean with S. D. {(n=3). Asterisks
denote significant difference from the control (0 pg/ml) value which was
treated without chemicals; * p< 0.05, **p< 0.01.
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160

140
120 |
100 |

80 |

60 [
40
20
0 ) i L

Control Daidzein Daidzein Daidzein
+IClI +1ClI
(50nM) (500nM)

Cortisol (U g/mlL)

T

Fig. 4. The effect of the estrogen receptor antagonist ICI 182, 780 on
the reduction of H295R cells cortisol production by exposure of daidzein
(5ug/mL). Each column represents the mean with S.D. (n = 3). Asterisks
denote significant difference from the control (untreated); *#¥p< 0.0L.
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A 002 B 02¢ 25 M
= 12.5 uM
= 0.015 touM 2 0.15
= g none
E £
< E
£ 0.01¢ @ 0.1
. E
=] —
E 2
Z 0.005 /  0.05
-0.2 0 0.2 04 04 02 0 02 0.4
1/[DHEA] (uM™) 1/fprog] (uM™)

Fig. 5. The inhibitory effect of daidzein on the enzyme activities of 38-HSD
IT and P450c21. (A): Lineweaver-Burk plots of 3B-HSD II activity are shown
in the absence and in the presence of various concentration of daidzein
(®: none addition, M: 1.5 uM, A: 3.0 pM). (B): Lineweaver-Burk plots
of P450c21 are shown in the absence and in the presence of various
concentration of daidzein (@: none addition, M: 12.5 yuM, A: 25 uM). Each
point represents the mean of three determinations.
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Tk 12 EERABEHERENG (EERLRAHEED
gL e

N < BUCEWEICEE T DA AREL (JVWHIME) HITEoB% L
ZOERBIRRICE S b MEREBIZ OV T O

TR MR URER e, BRI LA RHEESEOERRTIC SV T O

FEDEE BEHEA  EERE
FRGBHE FORBE—RR FHEE
SRRE  REXE
HEFENR FEKFE

HRES
T, AL E DR ONSIHRELERSREL 70 - T Y . 2OPRSINEELERIC
DUWTHE, IR & REHEESHESL Loodh 5, L LIERBE ORI TSIz &
T2V, SEIE. RROLRFHMEEL LT, =2 habr L7y — REMEE
R 7z E-screen assay (TR b 7 U ARTEHEIBHEFRZIROEM) . B8, =X ba
Tl FE—a, BIZEITSBinding assay 217V, NSWEESHEHOT R ho s
YT E—E S LTERFIC SO TIRN L, FORE, £ ToMRmE 2
bu UM ESIR SRS b, £ b AUREE TS 178
-estradiol & @ Competition binding assay Tid, &% DYER/E OBELES 2,
TNENDR hu S AMEAORBRIZE T, M3 77 —aF L L —
TIERWZ ERBA LN E o T,

A BIFEE®
T, NAIRELER 2R (bl
MNEERE SN TWERE, FRERSW
HEDEOTERBFIZ W T E RS
IR STV, (KBRS
WREVER DA 7 ) —=u Y D—oizT
A b7y — M T
E-screen assay 3% 55, “hETOE
AR SR D MCF-T7 (2%, A El.
FENIRBEIHRTH S, HHUA % HVE
RO ATV, BRMIZ BT BRHw
HEHE DT R b AEROBVTD

WURRT L7, 2 foMiafickit 5
A b u RS ER OB B L
T, BEIETR ba&d vy —a.
B. TNENIZEIT 5 Binding assay %
T, b7 F—H 72 FORSIH
WTRET LT, S BICIb0iEG,
BE#E ST A REBRPSWHEEL
MEIZOWT, Ehb LT —%M L
TAERPOERBFRIIC TS 22 b
SEIOBRE LT,
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. A

B.1 fBWmH

Diethyl- hexil phthalate

Butyl— benzil phthalate
Bisphenol-A

p—Nonylphenol

Dizein

Genistein

B.2.1 E-screen / WST-1 assay assay
9% N7 L— MIABKE (MCF-7, HHUA)
BBk % 5000cells/50 u 1/well 35
FERE L, 37°C. 5%C0, T, 24 FefiitgR7
5, BEEER, T/ - Ly K7
—. 10%Charcoal—dextran ZVE FCS &
H Medium (Z22#8 L, EEETREE L /- HEh%
MEA Mz E 625 AMREISREC, 5§
BT 5H, % WST-1 assay (Cell
Counting Kit: FIYAHEE) (T THEMHERE
L (EHRP TEEER LI b
YRFITHRAZEEFZOREETHS
WST-1 & Well 12101 §50h01% 3 B
f8 37°CIZ T incubation #% 0D, %
E) 5,

G5, % well ) medium BT Idu &N
Z (FEIMEF 10 M) | 24 B incubation
L. #Bfarhoo DNA 12 Tdu #HRV A E &
5. PBS k. blocking (FERRDEE
& DNA D—gi{k) ., 1 IduFifk (5
pg/ml, 37°C, 30min)., UH¥Hi~rr
A IgG « POD EE58#UAE (37°C, 30min)
ERULSED, BERIEK (MBZ) &
Z. BEBRIGHE 0D, ZHET 5,
B.3 =X bnrb %5 binding
assay
T A oS (ER) OBEMY T 4
A7 a, BIZEITD 17 B-estradiol
& @ competition binding assay
(TOYOBO) #MEfTL T, &{LFMmED
BT EA TEAME AR RS LT,
receptor B AEIKIZ. 17 8 -estradiol
(E,) :WEFEL-BEY L INE
Mz |ARMN (37°C, 60min) S¥3,
BN &L E, HUAEH 7 L — NI
L. HRP t%8% E, # /N X EBEE, L BIAK
JEXRD, BIGHETL— & PBS 12T
teE L. BEREEZMZ2ARIGE.

B.2.2 E-screen / Idu assay 0D450nm % BIET 5.
FOREHAFEN A Thymidine analogue T
% Idu(5-Todo~2-deoxyuridine ) C. WFRER

DELY iAA (DNA » Idu Labeling and MCF-7 X, E, oMz k v, 10°~
Detection Kit: TAKARA) 2LV, &  10%mol/1 T, BEEKEMOHIRIBETERED
well DAEBIEFRNRIC DWW CRHEI L 7=,  TLERRD LN (R1-2), —HFEWN
96 X7 L— NMZAHERE (MCF-7. HHUA) FEAREMRTHD HUA TH 107~
R % 5000cells/50 u 1/well o 10'mol/]l TRHEEEOHIKIRENZRD by
L, 37C, 5%C0, T, 24 B3 7= SEIOERWEIT MCF-7 TIL3 I
5, AIER%E. 72 /WLy K7V X b U EOMBEREE R0 &
—., 10%Charcoal-dextran MR FCS& LTV /=23, A{a] HHUA AR T, FHED 7
B Medium iZZZHA L, BEFE L8R oA 2fTo 8 25 WCF-T & RHROE
WMBEEMA S HIZ 24 B incubation  EFEH LI (K 1~T7-1) ,

— 178 —



LA 0SB L O Binding
assay Cid., E-screen assay THGHD
LHNIZETOMETEEDOETH B LD
D, R bal o REREOBESREESH
wmOLN, LA UBEIZL->Tid,. =%
Fa o EZE o, BRIT, Binding iZ
EZhRohf, [®1~7-2)

D. =%

SE E, 0¥ LY, FENEGE
HHUA #BASCH. MCF-7 [EHROMERTIEREZh
REFBD. NWHESEOF =N~
DFER & LT, HHUA #BRE% FV -3 fhAS
ARETHAIERPE LML RS T,
E-screen assay Tld, MCF-7 * HHUA &
DRI, FISORESCREIZRBANT, &
TOMELAFDM, S%i. miao
TA AT 2B E bTEATORR
BOBEWNIOWT G E B 2 E
ThiHEEZLD,

Flx R babf L ZEEKLE O Binding
assay Tid, LE7¥—LORGERD
7":2%& & E-screen assay CHERIHERESH R

ROT-RE L OFT, ZMWHHND
%EW#EL\QﬁﬁIZFH&/ﬁﬁ
& o, fENFFL, LETF—iE

BOTM COETIEEOFREI VT,

BRI HLERHDIHLOEEL HRA,

SRIZINOOBRMEEL, £hEh
D, TR PaFURFE o, BITHT S
fEM (agonist. antagonist) ZBH&NC
L. BEZEEET IN0EEEIC
DUV TIERBEFBIINC L 508 %1 T-> T
STFETH D,

E.

48] Diethyl- hexil phthalate.
Butyl-benzil phthalate, Bisphenol-A.
p—Nonylphenol, Dizein, Genistein @ 6
BOYEICH L, JLEHIRE MCF-7, R}
FE AR HHUA % AL \E-screen assay
ERITLILEZAH, 2TOHEIZTR b
7 AR R AR b,
mA bR R BT 178
—estradiol & @ Competition binding
assay TiX, %4 OWHET, WEFHE%:
B, ThboxT 2 oS U ARERIILE
TH— & LIRS T D 2 L DA S H
Elgolz, L LRs, LeFa—¢
DRI & HIRAETE % e = U 7= 38 & DS
CEBRROND Z b, WHEOBE.,
LU BT EALTOBENTLE ST
LEZHZ—ICH LT, Foad=x k¢
LTIER L TV B RTREM S R S T,

F. i

FRRER

L P5h< SR OMBREREIZ 351
HTR b F U REROBEIZOWTD
FREY - FTEFEEAL, FnREE—BR, $5AREAL,
12HF5Z, FHIE. Shanta F Haque, 4%
BHEA GRIBRFEEZE). $52ERAA
ERHRARIES, 4, 2000, 55

2. P EBEDIERIZ VT,
cell line AT ALEBERRT vk A
AT LTOHEBRRS | 2R, fuRe
—BR. $nRMESA. BRI . PIMREZ.
SESIEUN (Eﬁ?ﬁk%@%ﬁﬂ)‘ %2 73 [FEH
AENDWFES, 6, 2000, FER

3. Env1ronmental Endocrine

Disruptors in an E-Screen Assay and a
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Yeast—Based Transcriptional Assay

T Murano, S Izumi, K Sakabe, S F Haque,
T Suzuki, H Matsubavasi, S Okuwaki, T
Makino

11th  International Congress of
Endocrinology  (Sydney, Australia.
Oct 29- Nov 2, 2000)

4, Effect of  Environmental
Endocrine Disruptors on Cell
Proliferation and Estrogen
Receptor-Mediated Transcription.

T. Mutrano, S-I. Izumi, H. k. Sakabe, S.
F. Haque, M. Onoe, T. Makino.

8th World Congress of Gynecological
Endocrinology.

(Florence, Italy. Dec 6-9, 2000)
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