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S) . ERAT =) — VA, F=AXAY) ODAFEHEIIHONWT, B CTEASINDE
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L TORH NI ENFICHL IR o7, 2O L R0 KNI D &
BT A kw7 LDESIZ X HEPOD EEAMNM A B = X A EEREE 2R L TH
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(B-HCH) . ~F ¥ 7o~ (HCB) . DDTOHY T & 5 DDEDS HE B2k
SNDHZ ENgnol,

My P FERRIEORE L~

KB E LI SHRE DT E A EDORED HDDEA M HE S 4u, DDED i B 13N in & 36
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3.1 YA buFvOEAAD=XL0M@H (FLITV—7)
BLLIREZ U RI7ERT v b DRFBIZE T 5 LPSTHFE M SMERIE OIMHIZIR
(1) WFFRENE KR ORR

KIZIZIX daidzin, genistin&\WoloA V7 TR VEEMBEENRKREICEENTE
D, ZOkRA Y 7 TR DNEHEBRIESCH » OMfl & o 7 ABER Z R L C
Wi ETHRESh, BREERLE LTHEAILTWD, —FH, KEFREOI NV (s
oy formula) WHEIMILIZHEZ LN TWVWDARCKTIL, ZOERABIER L G D%
HYORICHEZ D E~ORERHLELNLTWD, FEEE, AELRI R EEZ LN
HINT L Dgenisteinz~ UV ACEKET D L MBOFEMNEZ D2 LR
&S A, SEBRVEPSFHEM: O INFafE A & 2 f51%E & L CTgenistein(7 7' U @) & gen
istin (BIHEIR) DHLRIELN R 2 LR FS L 72,

Daidzein-glucuronide

Intestinal microflora

@% Intestinal microflora m\%lnt&ﬂmal microflora
B glycosidase b

Enzymeas

Daidzin Daidzein Equol

X1 AY7T7ROENERE

Wister Al v KMliZgenistein(7 7 U 2 ) & H W dgenistin (BLHER) 23 H [H
O L%, LPS Cmg/kefR ) 2§ JRiE 4 L2mpfl#&lcgeim L, B L7,
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b i B R O FERE . TR S 28 RS R KON E H TNFa A ELISAYE CHlE L 72, JF
ligi T DO LPSFHEMETNFo s L 6 & OV IE P INFalie 1 genistein (7 77U =) &
D Tgenistin (BLHEAR) # GV RICBLNTbay he— B L0 FREICET
L7z, —J7. Ml iXgenistein (7 7Y a )& 5 CHEFELRZEN., B2 N R ON
7=higenistin (FLBEIR) B 5-BEClXZ O ARBLEII A b2 oo (K2)

= &5
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" ’ N " ; 1.2 % ‘k\ -
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2 300 \ R \

2 200 x w 67 \\
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= o k B gl \\\\ k

Genistein - 74 74 - - L

Genistin - - - T4 T Fertir A U
mmolkg mmal/kg

2 genistein(7 7Y =) & genistin (BCHER) OBIRIEMEH &, BR~DE

(2) WFFERCR DA BRIITF S D3R

INFETICHESNTZRIA Y 7 TR ORR~DOBEE B L R § FEBRITILgenist
ein(7 7Y a ) BNHWL N, RIFZEN 6 KREIZE FH TV DHgenistin (BLHEHA)
X Z DR BRI N2 E R o le, —FH ., FIRIEDHFIC OV Tldgenist
ein(7 7 U ) Lgenistin(FlHEIR) ORI TCEIZAR OGN 7o, AERKERIZ, K&
B OB BTN O 72 D IITERBEER A Y 7 TR A HWRITRIER bR
xR L TS, Stksoy formulall B3 2 A IZ DOV Tgenistin (BLHEA) & H
WCHIMT 2 NERH DA,

INEFTRERT AT 7 AT I A Mad U RERAR#HRES A TWD Z &
b, B REFCTREHZATL2ZMEZMBETHHNT, ITEEOE - B3 -
REHICOWTHFHM AT o7 (£) o - B - REEO WA LEL RIC20/F & (v
/W) DDMSOZ UM L 1 M LS MR Lizte, 7 4 v ¥ — A (0.20mm) L7zt O
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(ERVKAFEH 72 IR GG VEALRE A2 314l L 72, 1D H D b DIZ D>V TIE, S HIZERw
B EERB I3 DK M2 fFT LT,
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E 2l E2IRE E2iR
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HE o E3BACL x vt =
EN = k= b () = [i ] =
EPLALED o oY = #4 h— x
U= =2 X [0 K L LT ]
BROLE = B = R — 2 d— =
o5 = RS RES | o mmm 243 o
E = i x A P x
nE O x WL LA x nHF x
BEN il - * ehis % ] LT, K
HUFIT— = Edd< (9 = Tied— =
= B o DI = Al p T ird— =
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Fleyi x 1t 1) u [1-1-F F-F R K
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LR o s x [RUE x
LLE3MEL x Foway-— = Er e o
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L %) = FRTT = ®o o

L L] x LT x LA | ]

gral) b3 s = O:18

BG1-4ELucHifid Z W=7 v A D OITHEO T - B3 - REHO H b 18HHE
DM (KRG, B2, HLEIE. WATAED, 27FD, SRLAED . HoAL,
WHRsE, vV, #—VA4, H=F, TV, 7AHF, e SALXD.
FANa, R Ry )b A ha b U EERER SN, EHICERe B
L OER B KA 72 5 BE MEAL BE 2 Mt L7223 . ER o 38 L OVER B IS XF L THES YIS
REIEMALRE 2 R THMIIHR TE e olo, (I T X - iF & o ILFEAFI)
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(2)  WFHFEEROS BB S DR

KBGO HHEORZAEETERINIEY I X b a S 52 G T 2550
MEBHD N yholz, T A haF I AN TN W < GLL¥HmE L v
BRREHNENEEZEZ LN TWVEN, =2 ha FUEETIEATESGY XD En
HONRFMBENTWD (Coumestrol®) , Ak, WaHWN < ELWEMELZEZ 2 TV
K ETREFORBZEEL CHML TV LERHLEAS S, ERMHEND R
H SN TR ZM O Rz @ O FHBRIE TR & W ol XD R BIFE A~
FIHCT&E D a5,

3.1.3 HPLC-coulometric arrayiZ Xt b V73RV EEBEDRHESL
(1) WFFENE K Ok F

RGAYTZITRANANZZ A M TS UKRIEARH L Z R HRESNTND, £D
TOAARANDESICKREFEROBMELZ BN AXIIHT HRERLVES DY
A7 FMEATOBE, KREGA Y 7 TR ORNEEZEETILERND D, T T,
ARWFFECTIXHPLCYZ —a 7 LA k2 AWz MR RE A Y 7 IR OERESL
fexr L7z (M3) , b hMiEICBisphenol AZWEREREL L CHM L. B-glucuro
nidase% 37°C T3 L 7% 3fER DO F ) — /N TA Y 7 TR 2t LT,
MR 2 el S, TR A A % 7 — )L //K=1: 3128 iR LHPLCIZfik L 7=, HPLCiZpha
se A(50mM sodium acetate with acetic acid: methanol=80:20) & phase B(50m
M sodium acetate with acetic acid: methanol: acetonitrile=40:40:20)(Z X
% I FE AL (phase BZ20%7° 560%) Tlml/minD#i#IC TIT - 72, f§ FiZCoulArra
yIEAT Y 7 B (ESA Inc.) THEHT L7=, Genistein, daidzeind K (Ndaidzeino {5
MTh Dequol  RIRFIZHIE TEDRMELZIREL . WTHNDA Y T THRNZDNT
$1-1000 ng/mlDE TERTE L2 FELMR Lo, NEEEHE & L TBisphenol A%
W5 Z LI Ko T AV ORI 2D 3 O M IE 24T W PR B O & ) S AT 03 FTRE &
ol
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< 30} 5= Tg v
2 25}
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S 20f @
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5.0 10.0 15.0 20.0 25.0
Retention time (min)

X 3 1%k HPLC D5

(2) WHIREEOEHHFRFI N DR

ZOHEEHOCTEADILAF A Y 7 TR BEREEMICHIE LR, o
V7 IRUVBIEIREFICRESEEINDGZ EN o, MADMAF A Y 7 TR
VIBEIIRICHEEZ THEHEKEIRET S Z LICL o TRIKME, KEfliz b 0E
DHDHME L, 72 DaidzeinD V) TdH Hequol NIMHFIZA LD AN &,
AOENBEVWANCHETEDZEBDhoTz, Gk, BFHT — X b iHEquol DA
N L DOEHBLEMBEATIZ R TIENTEDEIND LV,
REBEEZRNDZET, BKNA Y 7 TR BEEER LI AN TASW < GBS
W DO NEEBEOFTM N FIREIZ 2D EMfF SN D,

3.1.4 Ty FFEMRICBITD X br & MRTFER 72 nRNAZ 2 ] # 8 2
% AUF1 D £ &
(1) HFRNE K ORE

T gy OFEMEKECTOEBERIERN LT X — ER) 2 LTCETOE
BRI K> TRET D, —F, ETERICE2EBELZ SRV X b
7 OYER (non—-genomic action) MNERERIFRICE Z o TWAH I ENMLND KL
AN TC&E=, LL, = A b A 2 X Dnon—genomic action IXHEfRPN > 7
FTNEERZEMRLTHZ LA LTEBY, ZORRELED LI RBGNEE I

85



LZONTEL o TRy, REFZETIE= A b v &7 AR TF I 72 mRNA S fi# i) 48
S FHEREIRIA AR A D Z LIk o T, ZOHENT X a4~ Dnon—genomic ac
tionlC K- CTEZ A Z EEHLMNZ LT,

AUFLIEZmRNAZM R HI AR D DRNAFE S Z v /87 DOE D TH D, T v b FEM#kIC
BWTAFIBBEFREENRZ A e X Ao TMT 52 & & L7 (X5),
F 7. AUFImRNAFZFFEE O IMNEI T X b v 7 K FRRmRNAZ ELIZ L > T g Z
EHLHLMNZ/e o7 (K6)  (Y.Arao et al. Biochem.]J. 2002) ,

@ @ ActD E2
Control E2 * + +E2
ActD 2h 5h_100 L __
T T E2 - - - +5h EETTTTT -7 1 -E2
AUF1 ﬂ*i' Bk A o L sacrifice  sacrifice sacrifice
_ 8. 0 2 5 10 (hr)

Time post-Actinomycin D

~ -

210

E

o
% ActD 2h 5h 10h 3

C

c E2 - +5h g 0.5
= p45
1 - S
g p37 g o0
p 0 RPS2 & & B2 +E2
& Ccontrol E2 & 8
E v v ActD 10h

X 5 X 6

WIZ, T v b EMEICEB T DAUFLOEEMMRNAD A 7 U — =2 7 AT\ B

B TEZRS Lz, 2D OEE-cDNAZ A LS -UTROESIZ Rt Lz & 2 A
N U (W) AN 77T )V 3 55 L2 mRNA S i ) 40 B 210 L RF 0N 72 AUUUABRC Z1) 22 5D & vy 9
N A S, £/ 20 5 OmRNAD S ~UTRIZmRNAAAR D 73 fif 2 (e 3 5 1%
PN H Z & A in vitro mRNAGREMT R T L MZ LTc, 61T, 2T b DEIR
TOT7y N TEMBCTORAEZMFTLIZE A, =R Fa U AHEBE#% 2 v —
7 L L TC—1@AICmRNARE 2N T 2 A1 S B BIZ - CThH 5 T L 3o 7=, AUFL
IIE—MEER Y v MY T X2 NI THDHT-D IRICTZ A a7 LB 9 A
UF1Z 37 O K OMIE O REZ B Lz, £ O AR FEAImRNAD H K & 48
BT 2 X 9 IZAUFLZ v N7 O —HIRERENET D22 2 /R LTz, £ 2 T,
in vitro mRNAZYfEFEAT R % W CE—MIREMBITHREZ KK LTZAUFLS =2 — %
VN OEFRNAG FEEIEHRE 2 T L2 2 A, 2O a—F 2 hOEFEIFEHIC
D AEHRImRNAD 53 fR 3 284k L 7,
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Z v MEMBRICE T 5 A b a S K AT 72 mRNA Sy i il AE LI A K] o B —
MR E RENT A b P ARIFEICET 5 2 L2k » T2 Z Dnon-genomic/
WHRTHDLZ RO THLNT -T2, (K7)

Estrogen
: Nucleus

“ S UORE. T ALILILAF Y
]
1

™ ORE.___ [ AUUUA TYYYS
Stabilizatipn AuFt

2 7 mRNA S fEHIEIN 7 O—MRERELZ =2 a7 U RflEd 5,

(2) WFEERCR OSBRI S N DR

T A b\ s AT K D mRNAS AN SRRSO W A TREEMICH BT S BRFITo
WIS A A T & T2, ABFFRIZAN D THALBMIZB W TT X b a7 AR FRY 72n
RNAZY R A D 53 T HEZ B B L7 b D Th b, F 72 O fil A Xl A= 81 C
WESN TV I EIIRE L HETHLZ ELHAL NIRRT, AFTED K
RIIFEFED L 7 F I Ko THE I N D WIS E B T HE OIS FEY (mRNA) 43 i
ORI b TS5 Tob D SN D,

INETTZ RS UICE D BEFRAHIEITETEBE COREICERRHTH
o BERZRBETEN e ST & 7o, RIFFRITERG % B T OHRE EY (mRNA) & O
Wit " — 2 ko &  @non-genomic actionlZ Lo T ZA2B|ETHHZ & %2 H
LML, = A bu S Al X DB TFRBEGIEA NN S ME EToO—#EDOB
BTHLEVWIFHLWHMEEZRTHLOTHD, 4% ZOMIITERE & TFAR
Wi EINDHZ L2 MHT 5,
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3.1.5 HLWHEM=X bu v OREK L TOEMBEEORENA
(1) BFFENEA M VR

fE) = A va F T LR VE L THhDOINEREO =R ba v LEERIC, =&
fa /IR (ERa EERB)ICHEA L, TFEO= A hu UV ENEG OIS %
FET 2LV NDWHLEMEE L THET EEZLN TS, LnL
ENENOHEY A b URnZ A el rolol > RIEHICEELZ RIFTLT
WBEDM, ETERENTIHDFIERAAI=XLDOLED L ) BB EEL LIET
DNEVS T FIZONTITIE &AM STV,

ZIZT LW X a7 ORR L2 OEMEEOMIZ B, H
SRAEFEMEMEIZOWT, BRa 7R Z N L TERT I ENELY 7 =T
— BT A EHOTHEF L, TORE, 74~/ A RIZET HFerutinine& T
schimgine”SER @ L ER B Z &AL L. TschimganidineZSER @ D B Z 1G4 2 Z &
MM oTe, £, Film A bu F UEEZFARICKRE L7z & Z AFerutini
ne®DHMNERBRFRIJIZHIZ A F U IEHEEZA L TWD Z ERP LR o7,
Z D & 9 7gFerutinineDERY 7 ¥ A ] TOEIEMALBEDEWVIZED L H 725
THBIZESVTHDEOPHLNCT 5720, EROT R b a7 MARTF M O R ETE
PEALICEELR2EEZ A L TV DB EERRNFORAGIZOWTHER L, 5%

TITHREIICRELS T T2 20N RESNTVWD, 1-20EFpl607 7 IV

— (SRC-1, TIF2, AIB1) & ZHIZHEA T HCBP/p300Eis T2 H LT 2EBAES
KT, H 9 1 DIETRAP220Z T & T2 EABE AR TH %, Ferutininez HlV7z b
V727 —87 vEAIZEBVWTSRC-1, TIF2, AIB1, TRAP220% i 8l X7z &
Z AERB D& E D HTRAP220IZ X D ¥R BIEMLITE Z B W2 &2 6T LT,
ée>:\qumﬂldwm?;wt%%ﬁﬁwfﬁR&ﬂmmmo&amtAﬁai%%W?bt
Z A, FerutinineZ U 7> N & LA ITIZER B TOATRAP220 & OFEA B A 61
&<&oko:h%@ﬁ%#%%mUMWﬂ)ﬁyF&LTHBZﬁébk%é
IZIXTRAP220E DA AN TE R R DO, 7 A=A ML LTOIEWHE T
FA=Z M LTOEMNRAET L2 Z s an (K1) .
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B 1 Ferutinine®!) i FELF-ERBIFEEE H B EFTRAP220&EF LIS
EIZEDEREFEEIEDETIL

IAkAS
@
®
ERp
O k
(
Ferutinine

o, =AU NERNTEDOL Y B X va 7 VENELE T ORI
ICRBEZRFLTVWDIOPRFT L2700, RENREH A IS O—2ThH
D7 AR MR = VERMEBRAT v MCHEREL, FEICBWCRBICE#HZ RT#
LA Z MR LTz, Z OfE RRamp2 B+ N A b7 A AT — )LORIGIZ
BWTHADNFEIND Z LD LEMNTA - 7=, Ramp2itt s 1 (2 (ZRampl, 3D 7 7
U —NEE L, $FICRamp2 & Rmap3iECRLRE EAKZE AR L Cl & IERIEMR 24
THMWERE T F R THLT RL I AT 2V v OFIKE LTERT 2 Z &0
MoNTWS, xX7 KL/ A5 2V >, Ramp2, Ramp3b = A b BL O
JAAT R =Ko TREADFEUINDZ 2R LI, BT, REKAT v
MZT RV AT 2V 05T AN U OREORNL/2THDLINT'E
HEEAHEL, FEAROREEREEZINE (K2) ., ZALO/ENLTEICE
WCT R AT a7 FMEzA ba O FRICHFEEL, =X ha s v
DFHENBEERIEHEZENT 5 EZ2 b,
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E2 FFL/AFaUy T ZAMOSUEESL-
6EFRIEDERRASYNTE

avko—)L FRL/AFaYr I AROS

(2) WFFERCR DA BRSNS R

)= A b7 U 3ERa CERBICHEG T H 2 LICK DV = A ba Uk idn
TA LA UREREREL, NoWNr<ELWE L LTERT2EE 2005,
WA b LTEA VYT IR IAR(TF=AFL 0 FAEBL R E)
JAAT =)L LAXRT b — kg ERREI N TODE M, R TIEH7-IC
T X)) A4 K (Ferutinine, Tschimgine., Tschimganidine) I I N A2WEIC
b= A L LTOEEERWETZERTERE, Lo X Sic=x |
B2 DD ERER e LERBAFELTEBY . 61T, iz R br s U
ELTHREINABEDHRBEAEMNTHENINTVOIZEF T 7 = VITFHITHLT
W7 A=A R LTHE FENBEBEORBIERZ LT 25 2 & AMEICR > T
L2 =R Ma s OB RAERDOA =X LOMPANLEEN TN D,
A7 TH BN ENTERa K L TOREERMICT T =2 & LT < Tschim
ganidine<°, B 5 A% K 1-TRAP220 & D FEA Z R BRAVICIHET 5 Z LITL VERBIT
KLTTIA=RA T 2 T=A NOIRTELT2B & 23§ HFerutinineld. Z
D& RAHIFF RO X b a S A O — A 6N T 5D EEZXDL
Nic, £, 2RO O A a7 K B2 E UV RAIE R 2 & #
FTLHTA M URBRAOHBICHTZIERHICORATEL EEXBND, S HIT,
FTEICBT2HEEY A b F v BLO A bl OERELTT KL
AT 2V TN ERLNMITEREZ &E, AMARREICB O TH - 2RER%
L1EOTEDOEMFHETEDL, 7 RV AT 2 B XU ORI E B i
TELEHLTEY, =2 bo X o0& REICT 5 5 H#20) RC8) IREE L o4
FIERICBWTCHEE L TV A AREMENRB SN D, RIFZETH DR IT
DX R A IS DL ERENEEZHRAT 2 ETORRIIELLDOTSH
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D, FRICHSWNLSEWE L LTOMEY T X a7 oL =057 L
NOVTIRAT 5 AR T B OND, TNHOMEICLD ., TR
BT OEHA D = ALTRE LN W< GSLWE & LToO U R 7 3l 23 Al 62
L BiEmn T <, RS SE L COMH T A fu o AEE D
AN T D ENARRERY ., ECHT YA Fer rotasiyiRiks
PSR DB O L HIFRFTE D,

3.1.6 MM bulrofHAEFER X CREIAMGIEEFORRK

TIR A R TEEZ S OEWFRNEREZE L TND T ERbno TE
TWb, TA T ET7 IR A4 FEMENIZEITWS, FAlebHid, =R b
TUDIEVEN T TR A ROIEMEEEERR S ONE S AL 2O ITEMIZ BT
HTA Ml DEBEEFH, 50uMDITB-ZANTT 44—V ET A b
Lt 7% — (ER) o Z3BLL TWARWIEOMAERMDA-MB-231IC N2 72 & 2 A,
FoRARA R ABA L THREINEO L REOMBEAYOEIENR LN, 5
UMD T A NT T 4 A=), F=AX A HABA L TEOHABAIEZ L L /-
EEIWL, TRV ARFEOT 07 4 =L TR o, 7r—% A4 A M) —
THARTLE A, ZANTT 4 A= VAABRIXC2/MTOMARE D IEE T AR F—
VAEBEILTWDLZ ERDbroTz (Fig. 1) , MDA-MB-231#M@IZER « 2 5 HL L
TWARNWD T, ZTNODOMEIL, EReICMYZLERKZEBEBLTCZA NI T 44—
ARSI E TR =Y AZFEL TWDHZ EERLTWVD,

TA S U ERBEAR Ty MR TERLT, FEICBW TnRNAE D EH-7

HEMETFITHEHIBRZSFAEINTETEY, FELEA TV DS, mRNAEN
Bed 2 /n TICB LTI RIEDNAT » 7O i 2 AW CHRE SN TR T LR, £
EHEVFHFLIIEMEZA TR, ZZTT 477y YT 4 AT VAL
ERHWTHFEICBITOmRNAR Y U L X a2 Lb—r g U HBIR 22 0B L 72,
IDEBEADODNAL T ENE B FRER =R ho, L I120F, v T AD5%E
2R ODNAOFFIREEITH 70 =7 FODNAD1IDET X B L L TIEIEL
BLz, ZOFENSZOEMLTZDREL (downregulation of mRNA by estrogen)
&R e, DRELIZ, NRMNISBTB/POZ K A A U BNAFE L, CRAMNZ6[EME VK L
DkelchTF—T7NHEHELTEY, T/ FUEEX VX7 EORMEARL T,
REKN2 T >~ bOHEEMETODREIOmRNAR %2 / — > T a v T 4 7 TR e
ZAMETIT R S mRNADN & 5 DIZKF L, METIIAFIR TR EH TV o 7o,
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LTI, D, R &SP CORNARL N S o T, S =Ty T v
TR L A 2 b u— /L ORPS2EARF1 . R OFF ] — 245 © & T
OmRNARIZZENH E D 720> 72N DREUE = A b a7 > DR FEFIC & 2 Hi %3
REM] — 120 C, 75 COMRNARIC A 7 v L ¥ a2 L— 3 VSR L7 (Fig. 2),
WIZ A b7 RIS D BTICICT 182780 CALHL L= & 2 A, mRNAE AN
5 3EH — 120 O, Z O NEZ 57027 (Fig. 3) . DI Enb,
DREIDOmRNABR D FIZ= A hu XL 74 —2 AL TRE TV EEZLND,

Fig. 1
A C

f:n Vehicle Estrogen

r T 17 1

. 013 612240 1 3 6 12 24(h)

C
s
Q" ICI+E,  E,
?uo.g ! | |
neoe ooooNoooo Y (h)
D 0.4
DRE 1— i st 5.
) . (aka) e
° golnce:nratiin otOEZ o R PSZ“
Fig.2 Fig.3
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3.1.T =R huFricksz ) RuRRF o EAMG
(1) HFENE K ORE

ek, BHEX D LMo ARM P RMERESTE TR & E ks
VOrWNEINCTUET 2R O T LR LITRLNBIE S D Z L Lo
5. ZMERLVE U NEMMBRICM OO EEL RIETZ BN SRSE, LERN
ST, = A brsr (E) BRLVEFEHER Mo AL - RRIFEVWE (F4=F
JWAFILANZ ha—b (DES) , BERAT /) —A, Y= REAV) O4TEEIC
SONWT, BigRCEASINIEMSLVE THDHZ Y 2R F v (EP0) FEAICK
THMEER%Z. T v FEHWZin vivod EER R THM T 7=, EPODEAEIX
K& EZR#E (0. 65atm) . =3L M5 (15mg/kg) . Bii (2ml) (2 & » TiT- 7=,
45D FMED 5 B, E, LDESITEARAFMEICIRRERE., =V M5 6T
R OWTIC L= AR F o OEABMHE L (K12064), B,
Ejd =L b #EEITx LT, DESITRRUEZEFITx L TROWIHIZ R o7, L
DL, ERATx /)= VALY 2= AF A NZIEZED L) R IHI R RIS e e
STz, E7o. Bl#A 5 DEPO mRNAD % Bl A4 RNAse protection assay CTHIZE L 72 &
ZA, RIFVE,EDESIITERREZRERFE R b IZ 2 20 M FE 5T K 5 F ) 5 DOEPO
mRNADFEH Z i L7z (M5) .

Flo EE 2y AMELG T2 LIk o T, E,OEBORMERIERZMHE L
(&) . ZORER, EPOO LR ZEDRVWRBREOH M/ ERL I Nz, 61T, 2%
HEOBRZEICLDEROHFERZHEAMIZBNTEH, EERATNIC K> TREL
TZEPODEAZME T2 2 LA LI, LEDZ L X0 ZME—KRICALN D
BEHY 72 AR I P AR M ER A DARE RS, ARl S n D TAEBMAE L] 121X, 1K
N TODE,DPEAIC L HEPOELADIMFI AL LTS ZERBE X LIV,

X 1 fR5UE 2 (0.65atm,
24h) 12X % EPO PEAITRT
T 5= A bu g O
%O

200 r p=0.044 p=0.001

150

HE2 only
EHypoxia only

100 | OE2+hypoxia

50 r

100 1000
E2 (ug/kg)
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200 - p<0.001
p<0.001

150

100

50 |

E2 0 1 10 100 O 1 10 100

(na/k Cobalt

200 r

p=0.006
p<0.001
150

mDES only

100 | mHypoxia only
ODES+Hypoxia

50 t

1 10 100
DES (ug/kg)

200 r

p=0.002

150 ¢

100 r

50

DES 0 0.1 1 0 0.1 1
(hg/kg) Cobalt
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2 .a N kL
(15mg/kg. 24h) (2 X %
EPO pEAEICHKT H A |
75 DI,

3 JR&EZEE (0.65atm,
24h) 12 X %5 EPO EAITx)
4% DES O350 5,

4 .a N h#EE
(15mg/kg. 24h) (2 X %
EPO pE/EIZkd 5 DES @
PR,



5. A Ml g b NIDESOEK & (A) L=V hEH (B) I2LD7
v N B OEPO mRNAZE B3 2 Ml R (6h) _
Hypoxia

AVEDVEVD

- V: vehicle
E: E2 100pg/kg
D: DES 10pg/kg

B. V EDV E D

Cobalt

V: vehicle

E: E2 10pg/kg
D: DES 1mg/kg
R-actin
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K. 7y Mz Abur i 2y A% (BIZ3M, KZTHRE) LIZEkOmikTr

R A Ao

CLEA Rodent Diet CE-2

Vehicle (N=8) E,.0.1mg/kg (N=9) E,.1mg/kg (N=9)

Mean SD Mean SD Mean SD
RBC (10*/mm3) 435.2 64.3 584.0* 46.4 340.3* 49.2
Ht (%) 435 2.3 43.7 14 36.8* 1.0
Hb (g/dl) 14.9 0.5 13.9* 0.6 12.7* 0.4
MCV (um?®) 102.0 17.0 75.1* 5.1 110.1 15.7
MCH (pg) 34.8 5.0 23.9* 1.9 37.9 54
MCHC (%) 34.2 15 31.9* 1.0 34.4 1.0
plasma Fe (ug/dl) 280.5 23.7 237.7 39.5 349.7* 41.2
TIBC (ug/dl) 519.3 27.2 584.6* 18.8 736.4* 52.1
ferritin (ng/ml) 60.4 28.8 125.8* 44.9 49.4 20.8
plasma Epo (mIU/ml) 13.3 4.9 10.8 1.8 14.9 2.9
*: p<0.05 (compared with PG)
Test Diet (Basal)

Vehicle (N=8) E,.0.1mg/kg (N=8) E,.1mg/kg (N=8)

Mean SD Mean SD Mean SD
RBC (10/mm?®) 589.1 60.5 514.5* 65.0 513.3* 65.5
Ht (%) 46.9 19 44.1* 1.6 40.8* 1.3
Hb (g/dl) 14.9 0.6 14.1* 0.5 13.1* 0.6
MCV (um?) 80.2 7.3 86.8 10.0 80.5 10.2
MCH (pg) 25.5 25 27.7 2.9 25.9 3.1
MCHC (%) 31.8 0.6 31.9 0.6 32.2 0.8
plasma Fe (ug/dl) 322.3 37.2 348.9 71.3 423.8* 63.8
TIBC (ug/dl) 527.3 28.9 577.4* 42.0 667.8* 43.1
ferritin (ng/ml) 97.6 43.7 96.2 39.1 82.1 22.9
plasma Epo (mIU/ml) 15.0 2.5 19.3 4.8 21.2* 5.1

*: p<0.05 (conpared with PG group)

Test Diet (Low Fe)

Vehicle (N=9) E,.0.1mg/kg (N=9) E,.1mg/kg (N=9)

Mean SD Mean SD Mean SD
RBC (10/mm?®) 955.61 89.9 813.9*t 70.5 680.9*1 49.5
Ht (%) 46.0 19 46.0 2.0 42.0* 2.1
Hb (g/dl) 13.61 0.9 14.0 0.8 12.9 0.5
MCV (um?) 48.61 5.4 57.0*t 6.3 61.9%t 4.0
MCH (pg) 14.41 1.9 17.3* 2.2 19.0%t 1.6
MCHC (%) 29.6t 1.3 30.4 11 30.7 15
plasma Fe (ug/dl) 54.0F 10.9 83.21 51.7 198.6*t 64.1
TIBC (ug/dl) 718.7t 31.0 751.81 33.0 757.0t 50.1
ferritin (ng/ml) 16.41 8.2 17.5% 20.1 36.31 29.1
plasma Epo (mIU/ml) 45.5t1 13.9 51.31 17.1 19.7* 7.0

*: p<0.05 (conpared with vehicle group)
t: p<0.05 (conpared with Basal Diet group)
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3.2 BEWME BUIN—TBIOHEE I V—T)
(1) WFFEPNE B OV R

EES HFOJALEHOWHB N 2B T, SEIERLVON FIVLARBELYZ
TV 214084 D EZE LMD EEZIT 72, 5 MO CT—FREE DL H o -
{8 TiX. FAO/WHO Joint Expert Committee on Food Additives (JECFA) DEH %
BATOE EHEMBRIMNHET 1 g/ ke i 2 DHBREN S FRES T TWh=n, m
MZLZREST L, DRITVAICIDIBEREDK T L OEEEDOK NIXRD
o, TOHMRET, A Y 7 IRV EOEBBERE~ORBENFMTELI L LR
> 72,

B L7y 7z MnT, =X be vz B X OVERERREE,
AT FOMPEREIZEL T, WE LTV WEHERIT 21T o 72, AhR~ D
AR IOBEGEEEEZ VY 7 = T —B{EME CTHIE T 5 CALUX assayikz H W CHIE
DIRE O B T-11604 O I & A A % 3 B (PCDD+PCDF4Y ) % Il & L 7=,

Blood Dioxin Concentrations of female in District A
120
y = 0.3862x + 5.3947
2 -

100 o - R2=0.077

<
80
60
40
20

o L
0 10 20 30 40 50 60 70 80
Age

FAXFRRET, Flve & bICERTOBmEZR L, AIMEOERE L FHN
IEDOFEAZR L, 7o, —HiDO LA & A 4% 2 U RE O &S WVHUIR A E D &
iz,

b MMIEPAERE SR R ERR OB 2R A, HZE, N, KEER S L 0RE
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PEAFRA L7, 2E 5 HX TH0mH b 705 5 O AT His 3= i % %t I R Bl A %
TWVEF14082 BRI L7z, MIEFEREGEMED A7 ) —= 758« lA
MEEZHNAZ V== I EITo /R, B-~FHh 7oy st

(B-HCH) , ~F Y7 ¥ L (HCB) . DDTORHH T 2 DDEDS BEZ I Fa
SNDHZ NG nol,

Mg EEREROPEE L~ 1T L A EDORE 2 HDDEN R H &4, DDED
FEITN S & 3TN DA 23 W S v 7o, DDEJR EE IS IT B A 1T A ST, SE8y3.
3ppb TH -7z, KETOFHE TIZFEH18. 6ppbD EVMENHE ST\ 5, HCBI
Mk L HIE L ~L (CE¥L. bppb) Thotz, —F. B-HCHEEEIZIZH & A7 Hh
AN R bz, BEERTOMEMR MO 2 RO 2 fFRER <, KETOH
ERER D 9 EITVMEDE B A7, HCHIZFR 2N E O F vEE 512 AL JL N C o A &
MENZ ERMONTEY, HCHOfHEELEET L EELX BN D, /. HCBE
y BHC, BBHCE IZMAIZEHWHBEBMRRH Y . RNl E L THEL THEEL T
Tl IR B HERTSH, BEECOMHBANALONDL B X ble, b5 K
TORMBREICIIFICETRONRNoT, £, AHEREREIRIT, Fin L
I ER T 2MEMAH Y Motk TE AT IE SR R A B - T,

HCB vs 3-BHC
18
16 +
14 y = 1.322x + 1.3466
R?= 0.5528
12 2 * /’
10 S
*
8 Py
6 + * ’~ ¢ & S
RIBETT 2

4 2

2 X 5 ae

0 > .l 1

0 2 4 6 8 10

LML, XAAX T RBENED - ST IbO M TH 0 | AR R K
DOARMP) & L TOMEREL L ORERENPLOMP XA F X U REDO EAIX
RN EDBWLINERo T,
EERHECTELONZMEROAL Y T TR UBEENPLCZ — 0 T LAIET, &6

il
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R T 7 A — VPR & Time dissolved fluoro—immunoassay (TD-FIA) THlE L7-,
HR X FEME» O RO THERE E JWHBEIEA bR o T, T,
ARN TR OE N Y 7 TR O MTIRE LB E— 2 A OEBRE S O
AnAHbonenwlcwEExbnl, —Jh, RPBXRMP s F— VREIX, &
HEBEREEMNICE WSROV ED 2HEICIZESTT N Z ERH LN E -
oo TIZF—=NEFEAEBAL UBERNMERICL D ZEZIT 52 EICKVEES
NH0OT, BRAEESCHNMEZOREBERKMRT 2bDLE2x b, 5% 1 54F
fWloak— ke LTGERT S,

ooooooO0o0EquelOO
1000

. [
100 £
. * R
L 9<J
® % +*
10 * — .
* ~ P
e GO

] 10 100 1000

0.1 &
00000 (g/kcal)

BEEBIOCAFRH~—V—LtlE—r HoRFRELRHSLEA Y T T
RNBIE E OBMR AT Lo, Filn, S8R, o) —BRE%EO KN T &
AR Lo R PRI IR R oo oy, PARE TIXSH VBN R S
hiz, £, BRTHEMNEOEREOLZWIHHRFICEEENARICHR LD Z
ERABMNE IR T,
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Tabled. Adjusted mean values (+SEM) of forearm bone mineral density and bone turnover markers by quartile of isoflavone intake among Japanese pre ant
postmenopausal women

|soflavone consumption (mg/day)® p
Menopausal Lowest Second Third Highest Model 3¢
status (-30.2 mg/day) (30.2-42.1 mg/day) (42.1-56.3 mg/day) (56.3- mg/day)
Forearm bone minera density
(g/cm2) Pre 0.481 + 0.005 0.486 + 0.005 0.475 + 0.006 0.490 + 0.008 0.34
Post 0.390 + 0.005 0.388 + 0.004 0.398 + 0.004 0.406 + 0.005 0.06
Serum BAP (1U/l)
Pre 219 + 0.75 219 + 0.79 21.6 + 0.90 220 + 110 0.98
Post 314 + 081 33.6 + 0.70 329 + 0.66 332 £ 0.75 0.18
Serum osteocalcin (ng/ml)
Pre 6.37 + 0.21 6.11 + 0.22 595 + 0.26 570 + 031 0.44
Post 9.86 + 0.25 971 + 021 9.67 + 0.20 9.33 + 0.23 0.50
Urinary NTX (nmol/mmol Cr)
Pre 382 + 1.82 407 + 191 364 + 218 36.1 + 267 0.40
Post 67.7 + 2.26 69.1 + 1.95 66.9 + 1.82 64.5 + 2.08 0.50
Urinary DPD (nmol/mmol Cr)
Pre 6.35 + 0.22 6.61 + 0.23 6.00 + 0.27 6.10 + 0.33 0.36
Post 755 + 0.33 8.09 + 0.28 781 + 0.26 7.85 + 0.30 0.61

2Quartiles based on energy-adjusted isoflavone intake. The mean isoflavone intakes were 21.0, 36.1, 48.5, and 74.3 mg/day in quartiles 1, 2, 3, and
4, respectively.
® Based on analysis of covariance (ANCOVA) across the quartiles of isoflavone intake.

(2) WFFERCR DA BRIITF S D 2R

INET, ZOREDL S RBEFZEOEEREIIITON TR, I RITVA
D2 REB L~V OEMEZRHESNMEL RV, £/, ABEZRREEK ¥
A FF T BCALUXY v A I K DHER E S T4 U LOWBRE TIThiu g
X, ERNTEARVWOT, EFICEHDO Y R ZFHMEICET 28BN D, £
7o, ZOMEOWHEREEEaR— N L TERTLHOT, I KITVLEEDTED
it DWW < EALFHE O HETM A2 BEHHREETHRIT TWILEND D,

3.3 A YT7ITRVDERERZ —aT LA kEGC/MSEE L DR THEMTHES (10
|7 A—7)

3.3.1 AHKHBPOAYTITRUVERIEDHSL
(1) #FFENE B OVER SR

KEA Y7 ITHRNFI =AMl U RkiEMEEH 325 2 &2 bphytoestrogen & FE
i, xR BERZRBELT 2 EnBESNATVWD, —FH, A V7T RZ
TAMRTUZEEBREOBEEGEZE L THNEEZ A he " OiEEZ IS+ 5 2 &
D, NOWRELMEOIFEEZMHE T2 2 E B MHINTHWD, ZRLHDT A L
n g EEE AT 2B O ERTEI R RE 2 T 2 20T, AR OFERE
EMDHZENEEL R D, AETIE, GERIKs v~ 7T 74— (HPLC) &
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77— 7 LA MESFREGEEZMAGDOEIEREA Y 7 TR R OBES
AT,

FPHPLCO W R OB EEFIT WV, ODSH T LE AW KREA VY 7 TR T 7Y =
OB IO Y 7S OEEKEMEICOW TR L, Siigbigse o &b
EVEIEVIERNEECTKEDOL 7TV EHEZ DT EEP LN L (Wu et al.,
2003) , T2 TCHRLNESITGFHEEZHNTEHELMIEE LV Iz FER
Bt oA Y 73R 770 arOEEERRATEN, 77U a3 ORHEENRZ
L2 e . 77 artRl—oRRRHZAET 2PMEWE I HFEL TRV 8FEOH
EBEDIEHOR T+ EECHMNEET LI ENRNETH DL LERP L
Ll ofe, MHEES X OFEROBBEIZMEREO 7V 7 0 =4 — P4z X
LEHER LA Y 7 TR ORREREZITO 2 LICR VR ENTZR, olE
BEOMBIZOWTIIRMBRTHY ., ZHELESEZ G FRBHZBW TITEE X
XY MR ED LV SEROEVWFIEFEATRETHDL LB LI,

FH17—aT7 LA ZHANA Y T7IRT 7Y 28X OB AR RE S

Retention time Peak area Peak height Peak potential
(min) (mC/%RSD) (nNA/%RSD) (mV)

Daidzin 11.1 5.84/4.2 243.0/4.8 600

Glycitin 12.8 9.86/5.2 383.1/4.8 600

Genistin 21.3 5.29/8.7 160.5/4.8 600

Daidzein 33.7 6.00/5.2 312.0/6.1 600

Glycitein 34.8 5.56/2.8 273.7/3.6 600

Genistein 38.6 5.48/11.4 236.6/10.0 600

Equol 37.0 14.93/9.0 867.4/7.7 600

Bisphenol A 43.1 10.08/7.2 595.1/8.1 600

HBt e 25 ug otz L7z (n=10),

LML, 7—u7 LAI3EERSCMBER CHONTZRAB O ALY 7 TR
DERIZITE VAN Z R Lz (Yasuda et al., 2003, 2004) , FLUIRL7EZX
I, FERKGA Y T IR TV artzofREmEig i, Bl K% [F
FRICERT D ZENARETH D, W MREELME D —> Toh LHbisphenol Ad A —
DI EETRINT 2 ZENABETHY, KEA VY 7 TR UBRHOEREYE L L
THAT D & LT,
2|2, daidzein (Dai) . genistein (Gen) 3 X Utbisphenol A% %40 mgd Toik
&) % Sprague-DawleyRHET v MTHWNE G L, 0, 6, 12, 24FFfZICER L T
W A AT FER AR Lie, iS22 WVITMEFEY R — b=/ — b
ik 2 b0bAEWAEEII L, 0DSH T L&A WTHE L-, RAI T L7
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R —BRRICLY, T artiakRoRBEEREZIToLEREZRL T
L0, TRV T I e ofbEwidst S, g, AFE. Bl KOG H
5 U o X8 CldDai, Gen, bisphenol AN HH6~24MM%ICHIHEN D Z &0
oL iode, Eio, MR, Mg, =i, glEh, IPHEER ORI T, 6
BLOI2E##£12Daids L UGendD LU BEH L7228, 25 Ofifigs Tldbisphe
nol AT EAERIHEINT, BIEIITE N TOHEE L O2RFEZ IR S,
ALY TIRDEERRBY TH Dequolld, Ml AT, Bl L OB Y o~
NEITTHRE ST, £l ZboEWIE, MIETIEEL LTHRAEKRE LTHF
TET 50, MMM CITERKE LTELFETLIZ bW onE R, Th
LOFERIZ, A4V 7 TR OEEL XLOREHHBRFFRERFEST 2 2 & MR
RV ABTEEORB DR D 2 L 2R L TWD,
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#2 ROBE LAY T ITRUVBLOERAT = ) — )L OMBEIIAT OREFEMKTE

Tissues Compound Concentration (tissues)
Oh 6 h 12 h 24 h
Serum Genistein ND 1118+355 1011+723 503+278
(ng/ml) Daidzein ND 1143+455 751+446 4904150
Equol 126134 64+23 64125 136195
Bisphenol A ND 355+146 517+231 493+151
Liver Genistein ND 8661552 824+490 336+112
(ng/qg) Daidzein ND 608+328 515+276 318+71
Equol 312461 133141 157446 259+170
Bisphenol A ND 2263+773 4431+2206 22934825
Kidney Genistein ND 1044+424 7444356 395+146
(ng/g) Daidzein ND 18714752 10204462 759+172
Equol 100+18 ND ND 114455
Bisphenol A ND 206164 374+193 262+57
MLN Genistein ND 673+321 405+139 235+82
(ng/g) Daidzein ND 4444205 228+77 218+163
Equol ND ND ND 108175
Bisphenol A ND 10494573 1006+473 663+491
Thymus Genistein ND 274+28 24777 181+36
(ng/g) Daidzein ND 195+47 231497 905
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Spleen Genistein ND 210+29 202+51 162+28
(ng/g) Daidzein ND 143+24 113+29 93+10
Equol ND ND ND ND
Bisphenol A ND ND 113+128 ND
Testicle Genistein 227458 343+83 327458 264+60
(ng/g) Daidzein 89+4 198+45 172+40 134+11
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Epididymis Genistein 249147 469+117 428+125 257170
(ng/g) Daidzein ND 299+85 234+100 117+24
Equol ND ND ND ND
Bisphenol A ND 101443 97443 ND
Spermatheca Genistein ND 306+103 242+48 184+27
(ng/g) Daidzein ND 252+149 113+25 112450
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Prostate Genistein ND 273+129 219+39 176+16
(ng/g) Daidzein ND 213+117 125+27 175+95
Equol ND ND ND ND
Bisphenol A ND ND ND ND

Se¥fE+SD (n=4), ND; not detected,

MR R ERICEB W T, BEERTICHRMLIEA Y 7SR T 7Y arne b
JFHigHe pG3 M Bl IZ BRRL /N D IA E i, fa B b S Te A Y 7 TR ISR Py
WIn2ZexRHLTWS, BUE, MAEKRORIEEZIT> TWVD2, ZO/MRIX
AT ITRAAABEROEEDEORUNARETH DL L a2 RT L EBIC, AER
RMT 7V a0 IAL, fEh, WEKRO S IWEROMBIICRIA TR TH 5
ZEZERLTWVND,
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3.3.2 AHWHIEMWEDOT R buF U EH0ORIE & MR DB I RiET
2
(1) WFZEPNE B O AR

REA Y7 TR BLONGUBHIWEO =2 F a7 AAEEENEEO T A |

BRI TH DD, E OIEVER B 2 7T 2 72D 1T L 0 Ed B e
TA MRS UEEREROBERLETH -7, RFFETIE, BMES THDHK
A YT IR OAEMIEN KBS T2 2NN THLD, b MiLE
AIERMCF-TH i 2 W= X b e 7 U IEMRER DL R #1T - 72 (Han et al.,
2000, 2001; (LS, 2000) , METORNLEET X b a4 2 OBEITITIGEMER
WLER N 2T d 5 A5, TR OIE M R ALERAT & 3 M6 IXMCF-THI A lZ xh L C# k& 7
L7z7edd, YME= Cilll L7z iE R Y Ui R Z2HT 2 2 & & Lz,
F. pHETRETHE 7=/ — by RiIFm X ha XU Elas A+ 50T, B
MHERETHZ L E LT,

ZOEBRFREMNCTEHEANGWHAMEDO A b K U ERZHIET D L &b
o, BEEMREZHOVTE b A F e AU EER~OMEAREE E L7 (Han et
al., 2002a; IIH B, 2001) , FK3IZ, fxm OMCF-T:HM I H R L 15 M 2 7R L 72 i
A (Optimal conc.) & 178 -estradiol (E2) &= X bRk (ER) Ofh
A & 50%PHE L7 iR E (IC50) A7 L7z, MiE OMICIEDOHBENFEET D Z &7
Honhtolz, LML, HFORNALHELLEZ END, BEFRLELVOT X
ho AU EMESS B IZERE O AN EETH LN, FHORIKET S H O Tl
RN LR E T,
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* 3 FHEAZWHIMEOT A b F o B AR ETEES L O X b 7 SO
b

Group Compounds Binding activity Estrogenic activity
IC50 Optimal conc.  Fold
Pharmaceuticals 17 -Estradiol 0.1 nM 2.2
Diethylstilbestrol 0.4 nM 10 nM 3.5
17 -Ethynylestradiol 50 nM 10 nM 2.6
Tamoxifen 30 nM 100 nM 14
Mestranol 40 nM 1000 nM 14
Clomiphene 100 nM 10 nM 1.2
Coumestan Coumestrol 40 nM 100 nM 2.0
Isoflavones Daidzein 100 nM 10 nM 2.0
Genistein 50 nM 1000 nM 1.9
Formononetin 10 mM 10 mM 1.9
Biochanin A 10 mM 100 mM 1.3
Isoflavan Equol 1 mM 1000 mM 1.4
Flavanone Naringenin 0.3 mM 10 mM 2.6
Chalcone Phloretin 7 mM 1000 mM 2.0
Flavones Luteolin 500 nM 1nM 2.2
Chrysin 50 nM 100 mM 15
Apigenin 1 mM 10 mM 2.6
Flavone 0.3 mM 1mM 1.7
Flavonols Kaempferol 50 mM 10 mM 2.3
Quercetin 50 mM 1nM 2.0
Alkylphenols 4-Nonylphenol 900 nM 10 nM 21
4-Octylphenol 9 mM 1 mM 2.6
4-Ethylphenol 800 mM 100 mM 1.1
Plasticizers Bisphenol A 50 mM 10 nM 2.1
BEHA 80 mM 1 mM 2.3
Herbicides Cyanazine 9mM 1 mM 2.6
2,4-Dichlorophenol 300 mM 10 mM 1.6
Others DHBP 50 mM 10 mM 2.3

BEHA; Bis(2-ethylhexyl)adipate, DHBP; 4-dihydroxybiphenol,

KU, RGA Y 7 TR 2ELRENT TR A4 FERNSWIHEELYE O AAE
MIZHONWTHRF LERRE R LT, 206D 7 IR A4 FiZERE S LV &EVER
WEREATOIMEOZA M U EHERBUCITEE L2V, THUEHE X VER
EDREGRMEVLEMOTEMERBLZME T 5 2 LW bNnERol, ZORKE
E. ER~DFENBRERNLVE CEEORBICEB N THEERERHZH I TS I L
ZARBLTWD, BIBREWE 213, KEA Y7 TR ENSIEELYE % [FREIC
WML 7286 . MCF-THII@IZ 6t L THRRWEBBEREMER B LI Z & THH ., 2 b D
ILEM DB 2B X0 HEEEN BT 5 v REME VR S iz,
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K4 BHENSWHAMEL 7 78R 7 A FOEEEN

Relative cell number (%)

None Daidzein Genistein Quercetin Luteolin
(10 nM) (10 nM) (1 nM) (1 nM)
10 nM DES 350*£23 340=*=10 338=*=8 33811 340%=10
10 nM EE 26010 200+7 175*6 255+10 220+10
100 nM Tam 140£10 138t4 120£11 140=*9 137£12
1000 nM Mes 140=*9 125+7 95+7 110%9 100=*5
10 nM Clo 120£9 857 64+7 110=£9 100=£5
10 nM NP 210*10 5610 48+3 150+11 63+t8
1000 nM OP 26010 67=*6 55*9 120£13 63+£8
1 nM DHBP 230+9 63+8 40+7 195+8 85+t5
10 nM BA 210*=8 60=E5 55*8 200%=10 7010

W ELSD (n=5), DES; diethylstilbestrol. EE; 17a-ethynylestradiol. Tam;
tamoxifen, MES; mestranol. Clo; clomiphene,NP; 4-nonylphenol, OP; 4-octylphenol.
DHBP; 4-dihydroxybiphenol, BA; bisphenol A,

% ZC, MCF-THBHE O B FEFA R I DWW T E B DMt 24T - 72, MCR-THi
DEEFITITIEERAE 7 TR W IE 2 AW TV 223, Do TG R ALE I &
DRATaA REAEVET TR, A2l rREDE 7 R F O —
HMPBRESNDZEEZRH LTS, LN o T, RERFZZ H W TMCF-7#/ll i D
B Ry PEBETEIN - BRI R T D Z E BN ARETH D, BHIX I NS OHFEIN T
DEFENEEN R 2 RFT LR Z R L TV E R, BE2EFRERICA > v 2 D vy BIO
R B SEIK -  (EGF) 2SMCF-THIM oD B 5l % 2 FEARAF A0 ISR 35 2 L 238 &
MTdH D,

%5 SUBAIREO RN RIE T A RENAE T Ol

Conc. Cell density (x 104 cells/well)
Estradiol (mM) Insulin (mg/ml) EGF (mg/ml)
0 8.1£0.92 8.7£0.82 10.5*£152
0.001 NT NT 13.2+2.3ab
0.01 14.0£0.6P 16.7+1.5P 14.8+1.2bc
0.1 18.2+1.0P 18.0+0.9bc 15.8+1.8bd
1.0 15.0£0.9P 17.2+0.8Pc 18.0+1.8d
10.0 NT 18.8+1.4¢ NT

SEREESD, e A CFERTHEEZAEH Y (n=3, Fisher’s PLSD, p<0.05), EGF; epidermal
growth factor. NT; not tested,

O, INH O O EREZH ST A0, xS —F
FHEF O EEIC SN THET Lo, F6IIMEKSE F—E[HEH|T&H 5 PDIS059 & INKFH
EHTH HSP600126DHEE F L=b D TH DN, W OER & E25EHE M0
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ARG 2 R R AR ET A Z E B O o T, RTIEp38HEAITH 5SS
B203580 L PI3% F — B [LEHITH HwortomanninDEEBEZ R LI LD THDLN, w
ortomanninld B2 % M o Al B HE 5 A R AR A7 A0S P 3 5 2%, SB2035801X 2 L
RN ENTRBENT, A v 2 Y B L OECFFHEMEOFEIZ BT [REE DR
ERFEON TR, ZnDOBHER FIXREED > 7 AR EREE & i L CH5E
WMEBET D EN BRI, 72, ICF-THIlg ZE25EA 7 v IjE 7 V7 2 T
LB 5 Z LT K E2MLEE & FARICHE RNV R RO bl 2 &b, E20 8
FEARE N M R ISR LZERIC K > THIRESN I D Z ERHL MM E

> 77,

K6 T AT IUA—IVH R K IF T R T —BIHEAIOMR (1)

Inhibitor conc. Cell density (x 10* cells/well)

(nM) PD98059 (MEK inhibitor) SP600125 (JNK inhibitor)

E2 () E2 (+) E2 () E2 (+)
0 10.2£1.6 19.2+1.2 9.5*0.5 17.2+0.8
1 10.8£2.3 18.0£1.5 10505 11.5*15
5 10.5*0.9 14.8+£1.5 9.2*1.0 8.8+1.9
10 10.7£0.8 12.7£25 9.0£1.3 7.3£0.6
50 7.7£0.8 11.8£0.6 3.8*£1.0 6.0+0.5

FEELSD (n=3),

KT AT VA )VEHEMEFREAEE I K IE T T —BIHEAIOMR (2)

Inhibitor conc. Cell density (x 104 cells/well)

(nM) SB203580 (p38 inhibitor) Wortomannin (PI3-K inhibitor)

E2 () E2 (+) E2 () E2 (+)
0 13.0£05 21.8%£1.0 9.8£1.8 16.7£1.4
1 11.7£1.8 21.8+1.9 10.2+1.8 15.2+1.0
10 12.2+0.8 21.3*£1.8 10.0£2.2 12.0£05
100 12.3£0.8 21.5+0.0 9.0£1.3 8.7£1.3
1000 12.3£1.0 21.2*+1.8 75+1.3 5.8£0.3

FEELSD (n=3),

3.3.3 WRWHILWEOREHFEFERE
(1) BN K O

REAVTZ IR A o REEHEZETLLEBIT HimRA s,
filE . e, BEmERE . IBERMHEGS R 0L E R ABEN LR T2 2
ERHE SN TS, RIFFETIE, NOWHRELYE OGEREERIC O VT LR
P EATV  Daids K UNGen IR FE GBI CTld~ 7 A il VU > /NER D TgEpE A= & 4l L |
TR BRI IR AE S D 2 &L TeMPBEE 1 Dai AMRMEE ] 2 R T D2k L, Genl T
FHEm 2~ 2 LR EEH LI L (Han et al., 2002b; A S, 2002) .
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#8 A YT TR D IFN- yEAMBIZNROFBU KT HE DR 2

Adherent IFN- g (ng/ml)

cells 6h 12h 24 h 72 h
None + ND 0.9+0.2 1.8+0.2 3.0=0.6
Estradiol + ND 0.7*x0.2 1.3+0.6 1.1+0.2**
Genistein + ND 0.5+0.0** 0.7£0.0%** 0.8+0.2**
Daidzein + ND 0.6*+0.2 1.2+0.1* 1.2+0.3*
None - ND ND 52*1.0 12.7+0.3
Estradiol - ND ND 3.8+0.6 11.2£1.0
Genistein - ND ND 3.5%0.6 10.5+0.0**
Daidzein - ND ND 46+0.4 12.3£0.8

¥ E+SD (n=3, Student’s ¢ #E. *p<0. 05, **p<0. 01, *+kp<0.001),

ZD7 T ARROPURFEAEREREL I O T 5720, A bAoA VREEAIS
KIETREGA Y 7 TR DB O THET L7z (Nakaya et al., 2004), £ 7,
~ 7 AR AE 2 E2, Daid L < 1XGenZ U/ L 7= 85 T3 L. lipopolysace
harideffIfE F COA »F—7xu -y (IFN-vy) B X OEEEE - o (TNF
—a) EARICKIETEEICONWTHRF Lz, O, ~ U X ML D TINF- v
FEAEIZIZE2, Gends X UDai D EITFE O b AL\ A3, IFN- y FEAEIXE2, Gends &
ODaill LV RERFHNCEH SN D Z ENRH LN E o7, ~ v AR 2
X~ v 77 —UREOBEEMBEIAHFEL THEY PR MRE LTl 5 &
EHlT, VA MUA VEAZHBERICHIBE L WD ARERDH D, 2T, 7V
ZRNEAR 2N S U o RER & EAE M pHEL . TN TN OO IFN- v EEAI
¥ 3 phytoestrogenDFEEIZ DWW TG L7c, TORR, KEA Y 7 TR DIFN
-y EAMGI R TEE MR LFET2E8ICORERET LI ERHLN Lo
7= (K8) , HEEMWO A E R LIZHAITIXIN- y EAZ O L ONRD LR
WZED, 5 EETOIRN-y 12U U REKAEREO LD TH Y | BEEMIAE2, 6
ends KX UDai D IFN-y EEAIHII R OFKBUZE G555 Z & PR I T,

#9 A7 TRLD IEN-yEEA TR DI BT R IF 3 M RIAR FARF 0 528

IFN- g (ng/ml)

Mixed culture Separate culture Lymphocyte culture
None 42+0.4 8.91+0.4 7.81+0.2
Estradiol 2.9£0.6* 8.80.3 7.7%£0.3
Genistein 2.3+0.3** 9.0+0.5 7.2%+0.1

SYE+SD (n=3. Student’s ¢ #ixE. *p<0. 05, **p<0.01),
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DY oRER &AM ORI BAE R 28 IR -3 X O e ik oo
NWICERT 202356720, IVFryr—F v oA "—%HWTliHOBEER
fih e BE 1 CHEER Lz, ZORMET T, IRAEE R TRD LILE2E L UGen
DIFN- y EAIMHIIR BB O Hivd . U /R &AM O Bk KE A
V7 TR DIFN-y EAMBIIROBBUCAR AR TH L Z ERHER SN, I
LORERIT, 2B OKREGA VY 7 IR UNEEMIAE Y U REROEMMAE 5T 5
A B U T ROV A I A VEABIOREKELEZFEL TS Z LA
AL TWD, MM A E2RE A T v iE 7 VT I TR L7255 E T [RER7R
RN BEBTHZ L L LN R-oTRY, BEREICHFET 2EROAHMERIC
ONTHEBEDBMTNMKETH D,

3.4 N WP ELMEDORER~DEE (LT 7N —7)

(1) WFRNE K ORR

Terx OHF DO ITHFET DM~ OLFWE BRERLVEY) DN UHELEN
AL, BRI REZELRIITTAREIRESR TS, TALDOHMED
TERNEA B £ T, AR, NRWRE2 TOICE IS TtETnd, —J7,
REBEARLVEVDRRE - 7 LAX =SB O OE-Z RIET O TIE R0y s
BEZONTWDLR, EEOERIZHEV ZRESNL TR, FxITRER L
FUL LT, BT 2O2HAaRnZ N EE X b DHdiethyl stilbesterol (DES),
4,4 —isopropylidene diphenol (BPA), bis(2-ethylhexyl) phthalate (EHP) X
UO'p-nonylphenol (NP) Z FIWT, ~ 7 ADREINNI KT H/EM Zin vitrok OV
n vivo THEMT L7z,

3.4.1 MBHROBMBENKIGICHTIRERLVEDOEH

BALB/c~ ™7 A2 D AHE (10°/ml) & BgEEA/LE 2 (10 ™M) & OConcanavalin A (C
on A, 5 pg/ml) D\ iELipopolysaccharide (LPS, 5ug/ml) &3Li2 3~ 5 HfH
FE# L, %D 1 H%0.5mCio PH]-thymidine TF L L, [*H]-thymidine®HE
IART J 0 VEFE BSOS & IE LTz,
~ U7 ADMAIEZDES, BPA, EHP R ONPLEDEREE R/ E L L4kic 3- 5 HIFE %
T 5 &, MO S ST L7z, £7-. BEEAR/LE 2V (ZCon A RLPS T H
SNAEIEN G2 B m ISz, ZOMBIERITZIO 10" MORE TR 5708,
I0MTR b EHThH -7, BEERALE T THIK., BN 5 OB 58 K 5 % 70
7 (Table 1),
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Table 1. Endocrine disrupters (EDs) stimulate both T cell and B cell responses

Reagents [3H]-thymidine uptake of spleen cells (cpm) treated with
C Anti-Thy-1 + C Anti-Ig + C
) 185 + 19 439 + 4 194 £ 80
Con A 11938 =+ 758 292 £+ 222 11614 + 313
+ DES 15993 =+ 75% 1178 £ 282% 15780 £ 440%
+ BPA 18576 = 323% 2216 £ 92% 9570 £ 227
+ EHP 14376 = 231%* 1908 + 74* 12999 =+ 365%
+ NP 16114 = 753* 561 £ 306 12566 =+ 486%
LPS 3222 + 218 1321 = 182 810 £ 83
+ DES 4574 £+ 687* 3711 £ 299% 1081 = 523
+ BPA 5407 = 169* 5114 £ 138%* 725 £ 20
+ EHP 5605 *+ 199* 3389 £ 25% 1843 £ 422
+ NP 5015 £ 299 2494 £+ 96% 1143 = 209

Spleen cells were treated with anti-Thy-1 or anti-Ig antibody with complement(C) at 37°C
for 1 hour. After washing, viable spleen cells (106/ml) were precultured with each ED
(10"M) for 3 days, stimulated with Con A or LPS (5 mg/ml) for 3 days, labeled with
[3H]-thymidine during the last day, and the radioactivities incorporated by spleen cells were
determined.

*indicates significantly enhanced from ED(-) group (P< 0.05).

3.4.2 MMROYA A VELE ABELECHTIRESVEYDOIEH

~ U ZADRRAAE (5x10°/ml) Z#~A h~A > C TR LB COMAME (B
JEAE R, 2x10%/ml) & IECBREERLELCOFEMEF 7 BREEL, BliLEh
7o THIME (5x10°/ml) &2~ A b~ A > CAER L 72 I8 2 O e (5x10°/ml) & 3izC
on A (Gug/mDFETH D VIFIEFAT T3 AMEER L, &K%D 1 B % [PH]-thym
idine TZ7~L L, [PH]-thymidine®HL ¥ IAZIZ X U T iAo D HE 58 B s & 7 7E L
7= (Syngeneic mixed lymphocyte reaction: MLR),

~ 7 A DM (5x10°/ml) % Con ADAFIE T KM OFEFIE T CREHRLVEL T
Af% L., B3% EiEHR o)A A > (Interferon—vy : IFN-vy ) ZELISACHIE L
7=,
~ U ADMAAL (5x10°/m1) ZLPSOFFAIE T L OIEFAE F CREALVE L LI 7
AR E L, BE EEToRAE 7 a7 ) V&EZELISATHIE L7,
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BERLE T TS OIL-2, 1L-4, IFN-yZDY A N A VFEAE. BRI
D DOHURFEA LM I Y, ZOEMIEMIXCon A, LPSED~ A h—47 L DfF
ETFTHLRETH-7= (Table 2) .

Table 2. Effect of endocrine disrupters (EDs) on cytokine and antibody productions by spleen
cells

Reagents IFN- g (ng/mh@ Total IgG (ng/ml) #

produced by spleen cells stimulated produced by spleen cells
with stimulated with
) Con A ) LPS

¢) 5200 + 190 36000 + 190 220 + 2 920 + 38

DES 53000 =+ 70000 =+ 580 *+ 15* 1040 += 59
1520* 2000*

BPA 66000 + 87000 = 410% 680 = 25% 1800 + 45*
1180*

EHP 60000 = 130* 86000 * 450* 720 + 86* 1840 + 102*

NP 42000 =+ 60000 =+ 640 + 26* 1520 + 116*
1700* 2430*

@BALB/c spleen cells (5x108/ml) were precultured with each ED (107M) for 3 days,
stimulated with Con A (5 mg/ml) for 2 days, and cytokines in the culture supernatants were
assayed by ELISA.

#BALB/c spleen cells (5x105/ml) were precultured with each ED (107"M) for 3 days,
stimulated with LPS (5 mg/m)) for 4 days, and the amounts of total IgG in the
culture supernatants were assayed by ELISA.

*indicates significantly enhanced from ED(-) group (P< 0.05).

Table 3. Effect of endocrine disrupters(EDs) on the proliferative responses of murine
thymocytes

Thymocytes [3H]-thymidine wuptake of thymocytes (cpm)
restimulated with

precultured with Spleen cells Spleen cells + Con A

) 83 + 5 119 + 4

DES 106M 278 + 18%* 1305 + 312*
10"M 2211 £ 129* 6472 *+ 1243*
10 M 234 + 31% 629 + 87*
10°M 244 + 6% 423 =+ 60*

BPA 106M 796 £ 31%* 954 =+ 174%
10"M 2961 *+ 288* 10698 = 63*
10 M 316 = 82% 3916 = 110%*
10°M 686 = 180% 1799 + 343%*

EHP 10"M 5302 =+ 400% 10023 = 295%

Thymocytes(5x108/ml) were cultured with mitomycin COIMMOC)-treated syngeneic
spleen cells(108/ml) and several concentrations of each ED for 7 days. The
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recovered thymocytes(5x105/ml) were restimulated with MMC-treated syngeneic
spleen cells(5x105 /ml) or spleen cells and Con A (5 mg/ml) for 3 days, labeled with
[3H]-thymidine during the last day, harvested, and the radioactivities incorporated
by thymocytes were counted.

* indicates significantly enhanced from ED(-) group (P< 0.05).

3.4.3 MMM DMK ISIZTARERNVE L DEA

~ U A DMK (56x10°/ml) & Con ADFFIE F R OIEFAE T CTREALEL T
Hf# L., 5% BT oY A b A > (Interferon—y @ IFN-vy ) ZELISATHIE L
77
~ U ADMIRAII Z R A LVE LIS R T D &L MR o BB IS A3 T E
L7, L LZEDORIGIEHE VIR 72D > 72D T, Syngeneic MLRDFZ A W T,
REFRLVECVOEMEZRFILIc, 372b6, v~V 2O MR EZ B oM (5t
JRHE R OFET CRER LT EHICTHMBEEL, 0N THERZR
RV U AOMAMIT 2 WARKZITV, THBEOISHEEZRIE Lz, Z OEBRRIX
THEOR CHEREOET LV EZEZLNTWD, ZOREHAND L BEF L
%Vﬁ%%%#é%ﬁ;D\T%@@ﬁﬁﬁﬁ%%ﬁﬁ@bkﬁhmewoit\
ZOTHRIZIL-3, IFN-y D% A MU A U2 FWITEE LT,

Table 4. Effect of endocrine disrupters (EDs) on cytokine production by
macrophages

Reagents IL-1a (ng/ml) TNF-a (ng/ml)

produced by macrophages stimulated with

) LPS ©) LPS
Q) 30 = 5 38 + 4 20 + 1 240 + 40
DES 518 £ 54* 390 = 20% 58 + 2* 198 + 30
BPA 200 = 5* 138 = 6* 141 = 29* 515 + 142*
EHP 325 £ 18* 235 = 18* 240 = 1* 570 = 35*
NP 480 *+ 35* 355 + 23* 146 = 3* 550 + 25%

Thioglycolate-induced peritoneal macrophages (5x105/ml) were precultured with
each ED (10"M) for 2 days, stimulated with LPS (5 mg/ml) for 1 more day, and the
amounts of IL-1a and TNF-a in the culture supernatants were assayed by ELISA
and L929 bioassay, respectively. *indicates significantly enhanced from ED(-)
group (P< 0.05).
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Table 5. Effect of endocrine disrupters(EDs) on antigen-presenting activity of
macrophages

Macrophages treated with  [*H]-thymidine uptake of T cells Production of IL-2 (ng/ml)

(cpm)
) 4593 + 218 160 + 15
DES 396569 £ 3422* 900 = 9*
BPA 36984 =+ 3290* 1050 = 27*
EHP 39412 =+ 1445* 1250 *+ 43*
NP 42353 = 410* 550 =+ 4*
T cells alone 1020 £ 349 85 = 4
Macrophages alone 1678 = 94 110 = 2

For the assay of proliferative response, peritoneal exudate macrophages(105/ml)
were cultured with each ED(10"M) for 1 day, mixed with nylon column-purified T
cells(108/ml), cultured with anti-CD3 antibody(1 mg/ml) for 3 more days, labeled
with [(H]-thymidine during the last day, harvested, and the radioactivities
incorporated by T cells were determined. For the assay of IL-2 production,
peritoneal exudate macrophages(2x105/ml) were cultured with each ED(10"M) for
1 day, mixed with nylon column-purified T cells(2x10%/ml), cultured with anti-CD3
antibody(Img/ml) for 1 more day, and IL-2 in the culture supernatant was
determined by ELISA.

*indicates significantly enhanced from ED(-) group(P< 0.05).

Table 6. Effect of endocrine disrupters(EDs) on antibody production in vivo

Treatment of Antibody titer (dilution of serum)

mice
ExpI Exp I1
Primary Secondary Primary Secondary
Q) 64 + 10 111 + 26 90 + 29 388 + 199
BPA 111 = 47* 208 = 48* 104 = 19 891 + 129*
EHP 111 = 83 181 = 93 84 + 28 588 + 136
NP 84 * 35 137 £ 44 104 = 19 548 + 228

BALB/c(Exp 1) or C57BL/6(Exp II) mice were administered with each ED for 2
weeks, and immunized with OVA in alum(Exp I) or Collagen in complete Freund
adjuvant(Exp II) twice at 2 and 5 weeks. The sera were harvested 3 weeks after
the primary immunization and 1 week after the secondary immunization, and the
antibodies in the sera were detected by an ELISA. The results are expressed as
mean * standard error of antibody titer(dilution of sera) in 5 mice of each group.
* significantly enhanced from ED(-) mice.
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344 ~7u77—VOYV A MIAVEAIHTIRERLVEVCOEH

Thioglycolate medium ZMEFENE G Lic~ v AOMEER MR (~ 27 27 7 —

Y, 5x10°/ml) ZLPSOFFIE TR OIAFIET CREFRALELTLHAKL, B55h
7o EIEHR OV A A v ZELISAMK ONL929f e &2 A\ 7= Bioassay THIE L 7=,
Thioglycolate medium ZHEMENR G Li-~ T XAOEEREME (707 7 —,
10°/ml) ZEREARNALELTLIRHRAWML, TAm2 07 A CTRE L7 THM(10°/m
D&Mz, fiCD 3HMA (1 pg/ml) T3 A MK L. TMALOB S % [PH]-thy
midine®HX Y JAZ T, interleukin(IL)-20 /L ZELISATHIE L 7=,

Y UADY IO T =V BRERLE LT EE#E T H L. IL-1, tumor necr
osis factor (INF)) DA N A VEANPEBINT, /-, BEARLVEIZL
PSHIMTHEEINDYA NI A OFEASLBITHMB L7 (Table 4), REEA/LE
YCHH LT~ s v Ty —VOREBMPURL TIE, PURIRRIZSHERSF TH 5HCD86
DIFEBRHR (10%2>5H20%) L TWie, HiZ, BRAVESTLHE L~ 17
7 — Y% THIRERS L, PURCHIET 2 & T AR OB 5SS 23 858 L Tz (BT
JiHE REEDHIR) (Table 5),

3.4.5 In vivoCOHBPEA K TIRERLECOEH
(1) WFFEN A B OVRk R

~ U RACBREARNVE L Z10MEKIZE D 2705 6 #H[H 5 L, Ovalbumin (OVA,
100pug) X iChiken collagen(100ng) THE 1% O i HLAAM 2 ELISATHRIE L 72,
BRERLEZ10°MQ2-4mg/DKIZE DV~ 22206 6 @G Lz, ~T7 R
1 RIS mIRAKLEZ, ZOXIICWLE LI~ AT, KEOHIM, P
fak, MRRMiRE, mAREER CERPROONRhol, Fio, MM Lin v
itroTHZE L CHEIMINIZZRITBO N o7, L L., MIRMIEZ L

TAHE BERNELVEAERE L~ 2T, BEBEKIGNITTEL TV, <7 X
ZO0VAD 5\ (FCollagenTHZE L, M HARMER <5 &, BIEALE L ZHE L
e~ U A TIL, FURM O R W & 417z (Table 6),

(2) WFIERCR DA BEIFF SN D RR

DES, BPA, EHP, NPEHEOEREEHRNLE L &K 57T 5 &, in vitro, in vivoCT~w ¥
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ZADY RE, v w7y =V ERR L, IS, YA NI A CREA PUREE
EETTETDENRPA LN R oTc, THOLOFEFITEEFRLVES N E FORER
CHERH L, 7T UAX =  CREREORIEI S NOERZ KIET ieLn
bbHENRBINT,

3.5 E¥ =X b u sy OFFEMEICRY 2 EENMm CFF 7 Av—7)
(1) BFFENEA M VR

B, B X DB L B ML & DB RIS L0 EE SRS

TW5, BEEIIEA VA NI VOBV EICEIVFAFH SN TBY, Z0OH
HiZHAN 2 Z L L0, BHREREOFREZSISEZ T, ARBOME T =X
Py DETIIEEEDRTAZIESEITZILED, =X b PR B
BEORFICEEREHEZRORLVEL D1 DOTHDL ZERMLNTWD, B,
BHERIEDHEEDIDLE LT, TA NI VA—ILOEERRZINTWDEN, ZD—
BT MRBEOT AT VA= NVORBEBEEGICED, (T oF BT ICRET
VA7 b5, BAROLHERERO LHEIZ R B HRIE O RERIEK N
DI, BATIZHENICHEDMET R N e 2 a5 /T 50 ML 2 ERT 5L
B, 12OFEKRTHD EEFLNTWD, > T, HEMET A he Y= U BEIERK
CELEboTWE EEZ NS, T2 T, =2 ba Y= a2EHix A
Fa Y G L AT DRk 2 N WHREELE DY B RN T T RISV T,
(a) HIHEMBIZED2ERMA & (b) BEMEIZESEWRIN omHmmH o FH
N, TNENOWIENE L RIZHOWT, LUTITRLT,

(a) BIER —WNDIRELDE 2N F FMR O b, KO IKAIZ 5 2 2 5 8-
[B#]

SFET, YT A b2 UREBREREST S Z L IFHRE SN TWD R,
NLORNZMHEDE R BERIZEZ 2 BIZHONWTIE, #iEESh Ty, £
ITARER T, BEF A e v VERIERAEZRDZERMONTND AL

DN WHEDE LMD A a0, BERICED L ) ICHELE 2 D
N EFMEOSMEOEELE LTHWLRAT VB Y 74+ A7 7% —E8 (ALP)
M. K OVAIRIBIZ L VNS 200> 0 A (Ca) & U (P)DREEZFHL Z LI
LV EET L7,
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[ ]

BHEMBPEEMBETHY, m 2Pz b FZ— (ER) a KOB HFIH LT
WD ZERMBILTWVANMCITI-E 1 fifa 2 VT B RIRICA TONS WL E
FlFEPET A b r Y 2 CERRINUEE RS, ALPIGYE, K OCa & PO 2 I E
L7z ALOWNSWESEME L LCp-/ =7/ —)L(NP), X7 =/ —/LA(B
PA), MOYT7 Z Vg 27 )L (DEHP) , R OEMEZ R bry =& LT, A4 EA
V. V2= AT AR AR M — L2 H W,

[ R ]

Fig. 11T, MC3T3-E1 fiflax N LONZWREME £ 1 TEHE- A Fr =
VEBMUEEE L & OALPIEHEOE(LEZ R L, A LOWNSWHILMEICB W
T, NP(Fig. 1E) &DEHP(Fig. 1F) ¥ CIZALPIEMEIZZ LIT R 672> 7223, B
PAIZ X o TR EARAFRYICALPOIEES N L. 10 "M TIEKIL. 6 FF i L
72 (Fig. 1D), —Fh. M= X b oY = 2k > THALPOIEME I L7223,
M PET A ha Y OBEIEERE (10 'M~10°M) TRM L E & DA, ALP
DIEHEDOIEIMA A &7z (Figs. 1A-C), Fig. 2 & 312, NLONSWIEELDE
T A b Y2 COFTE T CHE LICMRICEIT 5. CabPOREZ E N
ZiR L7z, NP(Fig. 2E) &EDEHP (Fig. 2F) Z¥RM L7285 A1, Cal2E O BN
ﬁ%ﬁ%ﬁﬁ»akﬁRloﬁMcDMm%ﬁm:iDCm%Emn@4ﬁ5:%ﬂm,t(mg.2mo
Flo EHET A IR Y2 EI0MRINT 22 LIk o TH, CalR I 4 fF1C
HIN L7z (Figs. 2A-C), MR DOPIREE & Calig BE DAL & AR DA% < LT (Fig.
3o UEOHERLY, = A bua = ORhebd ., N LONSUWEILYE
SOTHHBPAIZ L > T, ALPIEME, K UCabPIEENSEMLI-Z L X0, —EDA
TS WBREE b B HFMRO S bE2REL, AKIZs S EZITIEREZRSZ
EMHGLMNEIR o, B ML MR TH HZMCE-TO MR FE BRI X 0 . 4 B
W NLTOWNGWHEEDE O H TIX BPARER b T A by = VEEER 2RV 2 &
DIRENT, ZTOZENNLTONGUFLELYE T T, BPAIZ D HH B B D i 1
BDRONTEHREDOIHS>TH L EHRIND, KERIZK T, —HOANLORNZW
RIDECHDEZ A b Yz k> T, BEKOREERIRH D Z L %W
BT o T2,
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(b) BWIL T 2 ha Y = AR A O 5 R B ———

[H /]
TALTVF—ABNERICKETZED 1 L LT, BRINEZMET 52 &
DB TWD, —FH, fiEc 2 b Y= B L Tk, BEREZEET 28
HFEIEZHDLD, BRINICEZD2ZZBITIHEVMOATHRY, £Z2 T, HYET R
FaYP2rD1O2THY, TA Yo UFEROBEmNT A A o —Ln, BE
fa~D5 b L BWIIZ ED L DI BEE X 5052 EH2HEME LT, Ei
HATolc, v ANY IR T 7 —UROMToH HRAW264. THIAL (X, Mouse Recept
or activator of nuclear factor—-kB ligand (RANKL) f#7E FC. Mk #0551
T DA BIEHERS Z 7 7 & —8 (TRAP) B O Z R MIMIZ /0 b d 5 2 & 2340
BILTWVD, I T, B ML~ K OE RO R E T~ 54 B0 FEERIC
WL THDEEZDLNTZTZD, RAW264. THIZ AW T, EBRZ1T- 72,

[ 5]

~YUAR I BTy —UROMITH HRAN264. THIALIZ, ER-o % Ein FE AL, G
A8MED 7 o — 2T 2L, SROEBRICH W, ERaZ Bz FEALZ R
AW264. THEAR Z . 100 ng/mlDRANKLIEIE F T, Z A A Rm— L&A HML, 10% de
xtran—coated-chrcoal-stripped fetal bovine serum (CD-FBS)& A phenol red-
free a-MEMHPCH:E L7c, 7 HIAEE##% ., [EE L. TRAPY (A, TRAPVE M D HIE .
K OWEMBOSMEICZVFESND ZERMONTND X X7 E (TRAP, ca
thepsin K, matrix metalloproteinase-9 (MMP9), calcitonin receptor (CT
R)) ®OmRNAL /L ZRT-PCRICTI~Tz, £/, FEKETT, Miaz ) o @hre
7LD a— k&R 7-0steologic Multitest Slide (BD Bioscience) | CT10H ks
LB WU &GS R S T BRI O AR ANIHA A — Y 2 W TE=R LT,

[ 5R ]

Fig. 4ICTRAPY: A Dk B% 7% L7-, RANKLOFRMNT XV . TRAPY: A 5 PE D B K 72
ZREAMBASEE N L7228 (Fig. 4C), 7 AR b — L2 kv, BEKRFHIC, B X2
LM OTERITM Z 4 (Figs. 4D-G), 10pMD 7 A X b — L2 kv, 13 & A
E DRI A I O R BE THEAE L7z (Fig. 4G), 7 A A bz — L (10uM) A RN
TIX., TRAPHRIZITRE L 5 2 /el o 7= (Fig. 4B), RANKLIZ XV H#4/0 L 72 TRAPTS
PEIZ, 7 A A bu— 2 Ko TREKAFRICEAD LT (Fig. 5). £7-. RAW264.7
MM ZRANKLIFAE FCREB LB DY VBRI L2 T A DOWRILE & | WX o s &
NIH A A=V TERLIEMERE, £ ENFig. 6 LFig. TIZ/R L72, RANKLEN
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ZED VBT T AOWILEILHEMN L7722 (Fig. 6B), ZOWIILZ A A b=
— VI LV BEERFICI X S5z (Fig. 6C-F), WU mfE o E ' OR Fiz k-
Th, FARRIZZ AZ b= L) BRI Z b5 R 5E 6T (Fig.

7)o RIS B DO NEICBE b D X 2 7 DB B A RT-PCRCH - 4R % |

Fig. 8IZ/r L7z, RANKLIRIIIZ XV | 26 OE MO bicBb b 2 X7 H
DBEFRBEITHM L2, 10uMD 7 A X v — /LRI X Y | TRAP & Cathepsi
n KOFHEITZAR DS TER  BRIICRS EEGT 22 RN mbTWDHCTREM
MPO D 3 Bl & 139870 L 72, CTR & MMPOIE AR #i i~ D 3 b D 1% ] D By P& TR BL &
AT D5 ENMESNTEBY ., 7 AR —/LA, RAW264. THI 2> & A% Hi i
R T A E M OB T EZ ISl T2 2 ENRBI N, ThHbDZ L LD,

T2 b2 D1 DOTHDH I A A b — L BRE M~ 2 H L.,
BRI A Bdl 3 2IE 2 RS 2 L BRI E i,
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Fig. 1 Effects of phytoestrogens and environmental estrogens on ALP activity in MC3T3-E1 célls. The cells
were suspended in phenol red-free a-MEM containing 5% CD-FBS and plated at 1.5x10% cells/well into a24-well
culture dish. After 3 days, the medium was replaced with fresh phenol red-free a-MEM containing 5% CD-FBSin
the presence(closed circle) or absence (open circle) of phytoestrogens (daidzein (A), genistein (B), coumestrol (C))
and environmental estrogens (BPA (D), NP (E), DEHP (F)). After 10 days of culture, the ALP activity and protein
concentration were measured.
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Fig. 2 Effects of phytoestrogens and environmental estrogens on Ca contentsin MC3T3-E1 cellsThe cellswere
plated at 1.5x10° cells/well into a 24-well culture dish. After 3 days, the medium was replaced with phenol red-free a--
MEM containing 5% CD-FBS and the cells were further cultured with or without phytoestrogens (daidzein (A),
genistein (B), coumestrol (C)) and environmental estrogens (BPA (D), NP (E), DEHP (F)). After 15 days of culture, the
cellular concentration of Cawas measured by |CP-AES.
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Fig. 3 Effectsof phytoestrogens and environmental estrogens on P contentsin MC3T3-E1 cells. Seelegend to Fig. 2.

Fig. 4 Effects of coumestrol on TRAP staining in RAW 264.7 cells in the
presence of RANKL.

The cells were suspended in phenol red-free o-MEM containing 10% CD-FBS and
plated at 1x10* cells’well into a48-well culture dish in the presence or absence of
coumestrol supplemented with or without 100ng/ml RANKL. After 7 days of
culture, the cells were fixed and stained for TRAP. (40x magnification) A:

Control, B: Coumestrol (101M) C: RANKL, D: RANKL+ Coumestrol (0.1uM),
E: RANKL+Coumestrol (1uM), F: RANKL+ Coumestrol (5uM), G:

RANKL+ Coumestrol (10uM)
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Fig. 5 Effects of coumestrol on the TRAP activity in RAW 264.7cells.

The cells were suspended in phenol red-free a-MEM containing 10% CD-
FBS and plated at 2x10* cellswell into a48-well culture dish in the
presence or absence of coumestrol supplemented with (hatched column) or
without (open column) 100ng/ml RANKL. After 7 days of culture, TRAP
activity and protein concentration were measured. Values represent the
means + SD.

Fig. 6 Effects of coumestrol on resorbed pitsin RAW 264.7 cells differentiated by RANKL. The cells were
suspended in phenol red-free a-MEM containing 10% CD-FBS and plated at 1x10* cells/well on an Osteologic
Multitest Slide (BD Bioscience) in the presence or absence of coumestrol supplemented with or without
RANKL (100 ng/ml). After 10 days of culture, the slide was washed in asolution of 6% NaClO to remove
cells. A:Control, B:RANKL, C:RANKL+ Coumestrol (11M), D: RANKL+ Coumestrol (5uM), E:

RANKL +Coumestrol (10uM)
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Fig. 7 Effects of coumestrol on pit forming activity of RAW 264.7 cells differentiated by
RANKL. The cells were suspended in phenol red-free a-MEM containing 10% CD-FBS and
plated at 1x10* cells'well plated on an Osteologic Multitest Slide and cultured in the presence or
absence of coumestrol supplemented with or without RANKL (100 ng/ml). After 10 days of
culture,the slide was washed in a solution of 6% NaClO to remove cells. The resorbed areson
the dlide were analyzed by NIH image. Values represent the means + SD.
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Fig. 8 Effects of coumestrol on theexpression of mRNA levelsof osteoclastic marker proteinsin RAW
264.7 cellsin the presence of RANKL. The cellswere suspended in phenol red-free a-MEM containing 10%

CD-FBS and the cells were plated at 1x10° cells/well into a6-well culture dish in the presence or absence of
coumestrol (5, 10 uM) supplemented with or without RANKL (100 ng/ml). After 7 days of culture, total RNA

was extracted using TRIZOL. mRNA levelsof osteoclastic marker proteins were analyzed by RT-PCR.
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