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1. BRI SEhE DR 2
AWF2ED BIZ, W HERBLIOATOTZ 2 ha b U EWEOEFEIZST 5
TERFOEEZ L)V THLNIT S22, FHEEYA e rB8L0x

A b g s TRBBE TR L OMHEE T OREZITWVE OLEBERE A T3 5
Tl FeERME, SR, BRI REEMANDL . BEL
MOEFHEZBEL T, P A Y 77XV BLOKEAMERRREL L OX A
X UEOGFIEREBRBEFEOMRTEZIT V., NOWEELWED A~D U 2 7 Al
ZiTHoZ Lk LT,

TRty L7 Z— (ER) | EEETOBREB TIE, U BOMMIZF
HETETNLX) A FO—FE, 72V F=r, VFHXIUNRER-a 7 T=A F, E
R-B/RX—= %l « TIA=ARNTHDLZEEZH LN LT, TOBFE L TIE, 5
B IR F-TRAP2023, 26D U H > RBER-BICHES Liz & S ICHEAIENE 2
STEY, TONMEEEDOEAN Z O LD RFERAZRBISMED FIFIZ /2> TN
T ENHERINT,

7 v b FE MM T IEmRNASY iE & HIEH T D RNARE A & N7 DO E D TdH D AUFL
T2 b a7 Lo ToRNAZ EAL Il 252 1. Z OnRNAZ B &SN+ 5 2 &
EHOMNMI LT, &6, X7 LAYV THAURLITEEINT 5 2 &N 5278
ST, Ty b FEMBICBIT DAUFIOEMNRNAD R 7 Y — =2 7 470, 2
ODFEHEIEFE2IG Lz, ¥ — 7 = ZADFER, TG S8 EFIZABIN2E &
Vpip92/ier2® 7 v hAFREB T THDHZ EBNPLMNI/RoT2, T HDEE D
NAZ B3 L3’ -UTROELS 2 Bt L7z & 2 AR U (A) (I 7 F Ve 43 (2 mRNA S fiR
A AL A L2 RF Y 22 AUUUARR 1 2 F5-2 & W 5 el tE s L ST,

RIZ, TNEDOBEIEF DT v b FHMMK TORB 2 MG L7, ABIN2nRNAZE Bl &
I A b a7 U ALBREREE 2 2 IR L. pip92/ier2mRNAIL = A |~ & 7 L ALEE SRR
I — M ZOEBENEMT 208, TOBEITHD Lz, BEHRERT
HOTIF ) =AUDICEVIBEEEAETL L NS OmRNAZTZ R b s A7
ETFTTHLEETHDLZ ERNoTlz, ZOREFRIZ, = A a2 X > Tde nov
0B INDRFIZ K > ToRNAD RLZEMPRES N TVDL Z LERLTEY =
A b AL > TRAENHEMNT DAUFIOBE G2 RE 5550 LE 2 LT,

I HIZ, AUF1Z X7 OIS R 2 Bt Lz & 2 AR N DA
UF1Z 37 & 33mL ., MiaE CldEd 722 L2 /Rl L7, £72. MIRE DA
UFLH > /X7 OEBITAMNNE OABIN2 & Ter2mRNAE: & FHBI 2 A 50T - 72,

UEOFRRELY 7 v b FEAMMKIC T 2 E20K (78 72 mRNATE B & 0 — i A 7¢ 350
IXAUF123 B 5 L72mRNAL EARIC K Vi S D Z &R Sz, 20 Z &3
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KX VER SN TWBHERE I LG HIH 721F T7e <. mRNAD 43 i il 46 & PN 45 Wb
ML EE IR BEINTWDIREEEZRL TWVWD,

<TARaAFUNCLY FETOED LN DRamp2D [EE & & O fRAT >
7%X?HHW%$@N&¢%F?Vﬁ“”&ﬁf%@f@%ﬁ%ﬁ%%é
L REEZ, RT-PCRT 77 L v ¥ )L « TATLAETHRBEEIT-> T2, 0L
OPDEMBIEFOFNET KL ) A2y s LT X =DV Ta=y M &
D Ramp2 D BN R b Nz, 2D b, =R b o FEKICEHEIC
EZAHTFEORENEDOE#EIZERL, 7RV AVa ) UEEICED | IZIEFR
HROMBTFHIENZR T RN E R ST,

<TARBFNCLY FETOERN TN DHDREID[EE & & O AT >
&}X?HHWEi@N&ﬂXF?Vﬁ“”&@?%ﬁﬁ@%ﬁ%ﬁmﬂé
AR 11X, BL R FE AT N RIS TV D~ 7 AcDNA, DRE1D —# D

By ARERY —%Z R LI, £ZTT7y NOMHEBIOIREITH D Z & 2RT 728
\Z. 7 v FDRE1cDNADMEIEL AN A RE LTz, 5 &, DNAL~)LT95.3%, 7 X/
fg L~ C99. 5% DA —M% R L., 7 v RDREL cDNAICH /=D Z LML, 7
> FDRE1 PEAIZT X |+ T VA — LTl S 4v, £ DZEABIZICI182, 780 % Hijf% 5-7
LERBNZRWZD, DREIAERZ T L THRIEMFZEZ LT, ZOEITE
FABRICEEL TWARWZ ERPLNE ol

TAa oo NT - RILEWE (T4 =FLVAF LA ha—/L (DE
S) . ERXT =/ — VA, F=RZ A V) OAFEHIIHOWNWT, B TEASNDE
MANVETHLHTY ZAuReF (EP0) EAICKT2MIEMENEZ, 7 v F &M
W7zin vivoDFEBRARTHANTE L, 2045055, = A hua v EDESIZIE,
BRERBESLa L MMEGICE DEPORELICH T 2MEER O 5 2 L 2 MEEE
THELTE T, ZRICMA, Bz k58 mAELAM COEPOEAICH L TH =
Z hwa s EDESHIHMEM 2 R0 £ OEMIFERKESL 2 SV MK 2D b DICk
L TORH NI ENFLICHLNII R o7, 2O L L0, KADORFREEE D &
BT A kw7 LDESIZ X HEPOD EEAMNM A B = X L EERKE 2R L TH
AREMER B 2 b LT,

< FHRAE >
2ES WTOIALMET O NI E2ET, SEIERLULON R T LEREYZ
T TCWD1408% DEF MO EZITo 7=, BRILL7-MikY > 7 vz AT, fl
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M2 te Y= BROABERRER, Y44 HoMPREICEL T,
HE 24TV, RN 21T > 720 ARR~DFE A B L OBEEEEZ LY 7 = T —PiE
PECHIE S 2 CALUX assayiEAZ H W THIEDREOH LN T11604 O fLH & A 7
¥ o LR B (PCDD+PCDF 4y ) Al L7, £7-, ARERRRIEIT, Fin & ftic b
AT2HMAH Y FEOHIKTEAIATIEERLI R BH -7, L L,
HAFHF U EENREG - - HIBITIE O TH Y . AHEREREED Ry L
LTOMERBELS L OREBZENOOMP XA ATV RED LR IZRNWZ &N
HonERoTe,

EREAETELNZLETOA Y 7 TR EEEZIPLCY —u T LAET, &5
IR 7 F— LJEFE % Time dissolved fluoro—immunoassay (TD-FIA) Tl L
7o BRRABRFEAMENORDLEEHEBIRE L LWHBEA NPT, Th
X, EERAN TR WA Y 7 TR UEOM P RE L EE -y AOBREL
DHEANHZLNRWZD EE 2 b, — A RFPB LRI =7 A — VREIX,
THEEREEMSICE VLWL O 2BICIZIES T HND ZEBRH LN E R
ol T F—=NVIEIFABA UPIBNMEEICLVEEZZ TS LITXYER
SNHOT, BREESLHENMEEOREBE KBTS0 EEX LN, 4% 15
FEWOar— ke LTEBT S,

b NG AR R EEO R 2R, Rz, ., BEER S L o
PEERAE L7, 2E 5 X T50mh 5705 A O EA ik 15 2 i R IR ERE L
ITWERI408% 22 BRI L7z, MIEPEREBRWEDO R UV —= 7058« A
MigEHWAZ V== T EiToofbis., B~V ruomvrsa~ki o
(B-HCH) . ~F ¥ 7 mnr~ ¥ (HCB) . DDTOIRH T & % DDEA SHE (T M
SNDHZ ENgnol,

MV P FE R BRI ORE L~

KB E LI MR DT E A EDORE D HDDEA M HY S 4u, DDED i B 13N in & 36
(ZHEINT B M A /L 5 A7, DDEJR FE (2 T il 22 13 A2 v 3, 43, 3pph TH - 7=,
KE TORHAE TITE18. 6ppbD EHWENHRE STV 5D,

HCBIZ 3 #ili & & [A] L~ b (BE¥J1. bppb) TH -7z, —J7, B -HCHEEIZITH S
DR MR ZE S B D T, fEE R T O PRSI 2 Mtk o 2 [FREE < KE
TORERERD 9 ETVENE S, HCHIZFR A E O/ P, £ b Tto
BRSNS N ENMONTEY  HHOME A E L EET S E 2 b5, 5 H#i
TOREMEBREICITIRFICETRONR)N ST,

SEIOFRTHONTCRRERIET 2 &, TR ba VIS HEREER S
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D, BT LUV TOERKFEL, BEL LB OEERL L THLERLENS
RBRERDDDLZ LD ONERoTz, SBIT, ZNVavy R 7r7Var 7
Ja CBRRGERE EOIFIN R D EERSCRHBICRERENVRSH Y | LA
EREL THY A b e S OFFMEZ T 2068 DL, P X bu b id
Hix OB < LW LNERY | MO FEWE L FRRICZ EICTERT U
BEBNGLZ EIXHATH D,

Flo, FATF LV UVEXCABERRRER EOFEEITHM = A e ict
NTEHBENZ ERB N LR olz, BIENREKRNFEETCOEN X Fu s
Y ENLTORNZWH < ELWE L OMBEFEMZET 21213, HEDITHEL DN
TA=BZ—NoODHZENHLNERY BWER L L TOMITITBLEZIC TR
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IR EHBORETH 5,
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2. BFEREAR

AKEOF— L EEKOREL LT, YHKROMEH A b a7 U BIRALO
TA MR UMELEOMIC, (EABFOERRNLLONE S DELET X — -
PRV RCAT Y C ROV SN 1) e A | - e AN (% N eV N i
FTCHRFEITO L L LT,

BT NV—=T7TIE, ENENLDO L XLV THRFZITo7, LESH— - LT
M, TEEZTLE L TOATERIIT DENEF DL, ER-a £72IFER-B F
L OERE-lucZE AN L2 BIE VR —F — 7 v AR THA ORYH KO ERE
HWEDA Y ) == T &iT o0, TORTHREEYRT VR A RaBREER-S
TN TELOT, ZDORERA T LERFIZHT 2T 2 S HICED,
Selective Estrogen Receptor Modulator (SERM) & L T4 D & % WE % A
ETHIENTET,

Ml L ~L Tl FRZ P mRNAD Z EAAR L ELOBF BT 2 st 2170, B
AINER positiveE 72 ILER negativeD I A AR D 7 R 7 b — v ADIEH R D
FRAT 24T o 7z, X BBLOZEROH D A v & — VORI D Ramp2iE £ TLIE % |
B AILDRELPEA BN 2 o1 . £ OB ERER 2 5T L7,

AR L~V T, WONZ Y AR, ZF DO A br il kBB CON
THRHT L, ARURIRF R M O RSZHE T ICB L CIRE 2 N2 72, A L~ Tik, #=E
BowMhob e, 4V T7 IR OERNEREIZEL THIEEZITV., A 7 A — L EE
AFLARFEEE L DOGEEIT) 2N TE T,

HLHLARLTIE, BHEBEELB T, P FIVAOKRREBRZEOMBEEERELT
STWVWAHHEMT, BEARERRARBEB IO A AV UV HOWEL, LT
FEARRFOHE, (KR BHEOWMOOT., MEEITH> 2L L, EErMETHY
TN HAREDIRIBOREN TE7d, WANALRARBROEREED D
ZEMWMTER,

(W F— ATk, AR A Y 7 IR REOREEICE L THPLC-7 —1r 7
VAEDISHERGF L, Ehd, FELUF— LI XV EFHETCED YT T
FRELIZE A, RERMBREL OHBER LW LW LN LR, 2O
oA Y 7 TR DNTOEYBEBFHIMETZIT o 72 & 2 A, RN 2 HRF
<. HEZEE, ARZENKE < MIF L~V ORIEITA B OMZE B BT I3 E K
MWIRNWZ ERHAGIINE o7, o, REBEBIREIIMSIIZA 7 A — v mELE
CIRFEEEN PN ZENWLNERY | ZAIFXADMIE THIR TS RIS
BCELZ Wb role, BIZIWHF —ATiE, ALKUHEHHKRDONS
W< AL EDORER~DEBOMRFT 21T > 72,
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WFF— LTI, RER~OZELM L, FFICTHR ORI B2 242
eI 2@ U TIT -7z, £/, BB — L3 E FHE R MR~ D2 B D
Al A AT > 72,

W T — AT BN THE A OFIET — 2T o 72238, 5l U 7= £ ¢ i i sk
T OAE SR RREORE 21T -7,
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BYIOW B TIX, AV 7 IR APEEZHENL L, NTOEFRHEZITI &
R L TWEZDoARAThHo72, LL, BRI U LD EEREZETMO2EHH
BEATO Z &7 DT, 2 TCHEDLNTZMEY > T VEHNT, A Y
TIRVBLOEEARERRARERB LA AV VHOGFEE LT REEDKR
MNETFILENTELOEREETH-T2, ZOT — XI5 BONSUWRELDE O
ASDEZBEY 27 FHZAT O L ZICKREREFICNDEZZOND,

T, BEFRETITo iRk BRHEZ, AV 7 7RV EBRELEEEORM
BREBIOE X I VK EFEELOBRIZOWTHEIT LT, WX e L THERRT
Tbhd,

EEREOT — XN Em XERITEZ®R ETh Y, GEAEMOFEM LT —
ALY, EDWECA VT ITRVERELA AT U8, AMEFRERKICEL TH
LELTEEDHTWWS ZERNTE D,
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LOT, e DEBERRQEERN LT ONLLEZXDBND,

80



FE R R
3.1 YA buFvOEAAD=XL0M@H (FLITL—7)
BLLIREZ U RI7EWMT v b DIFRIZE T 5 LPSTFHFE M SMERIE OIMHIZIR
(1) WFFRNE KR ORR

KIEIZIX daidzin, genistin&\WoloA V7 TR VEEHEENRKREICEENTE
D, ZORA Y 7T RPN EHBRIESCH  OMfl & o 7 AEBEH Z R L T
W ETRER, HMEERLELTERIRLTWS, —F, KEFEDOI LY (s
oy formula) WHEIMILIZHEZ LN TWARCKTIL, ZORERABIEREZ GO %
HHORICHEZ D E~ORERH LN TWD, FEEE, AMELRI R EEZX LN
HINT L Dgenisteinz~ U ACEKET DL MBOFEMNEZ D2 LR
&S, fEBRVEPSHEEME DO INFoE A& B 2 51 & L Tgenistein(7 7Y =) L gen
istin (BEWEIR) OHIIIER) R & Ll Ft L 72,

Intestinal microflora
HO-CH2

mjg—l"_‘DR E\&(L\O\m Intestinal microflora '}\%Inmsﬂnal microflora
Fgly\:oadaae .

Enzymes

Daidzin Daidzein Equol

X1 AY7T7ROENENRE

WisterZlfE 7 » KMliZgenistein(7 7 U 2 ) & H W dgenistin (FLHEA) 23 H [
RO L%, LPSCmg/kefRE) 2§ Rk 4 L2Reflf&lcgeim L, B L7,
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fifg i B B O W RS . AFARLAREG 2% BIE RS X OV P INFok 2 ELTSAYE ClIE L=, BF
ligi T DO LPSFHEMETN o L 36 & OV IE P INFalie [ genistein (7 277U =) &
D Tgenistin (BLHEAR) # GV RICBNThay he— B LY FREICET
L7z, —. MafltiZgenistein(7 7'V o) &5 CHERZEN, BBV PR LN
7= Mgenistin (FLBER) B HRETIXZ OEARBZIIA L2 o7 (K2) |

= &5

e ° Liver slice cult g 1] : '
ver slice culture E . 5

S e supernatant - = :I:' \% w

" ’ N " ; 1.2 % ‘k\ -

B A w 2 o % %

2 300 \ R \

2 200 x w 67 \\

g ' E

1, 100 \ I = %

e | = .2

= 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 D 2R

INETIRHEEEINTERGEALS Y 7 TR O~ EEE L R+ FEBRICITgenist
ein(7 7Y a ) RHWL N, KB G KREIZE F TV DHgenistin (BLHEA)
X2 O EBENHR N ER 0ot — ., PIRIEDNRIZ OV Tidgenist
ein(7 7V @) L genistin(BHEA) OB TEITA LN o7, A RIZ, KT
B OB BN O 7 D IITERAEER A Y 7 TR HWRITIER B2
LERLTWD, 5fsoy formulalZ B4 2 R RIZ D Tgenistin (ALHEA) 2 H
WCHIMT 2 LERH DA,

INETRKRERT LT 7 AT 7 I A M URIEHRRESTWD Z &)
b, IR - REHCEENZAE T H2EZEMEARRKT 2B T, ITHEOE - #3X -
RIFBEIZOWTIHE 24T o 72 (F) o W« B3 - RIEFHO WA B RIZ2065 = (w
/w) DDMSOZ ML 1 oM L <@L L7122, 7 4 ¥ — 5 (0.20mm) L72H D
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TN E L, T A Mr S UISERBOME LIV Y T 27— B LR —Z —
BAR T % & 65 U AIA A 72 I0 B i Sk o 22 T8 7 8 s 1% 25 il A A% (BG1-4ELu
ADEMNWTNAY 7 =T —BEEORIEME» Y oz X b7y —
(ERVKAFEH 72 IR BISVEALRE A2 314l L 72, 1D H D b DIZ >N T, S HIZERw
B EER BT DR B M2 fFT LTz,

K U-BRREPOTZR b S ARIERWEDO R ) —= 2 TR

E 2l E2IRE E2iR
EDELS x oy — x -5 10 o
eamm SE0S * == x Tandr x
Lopdiing = FT A =] Y x
AR = BUBRELT A = g S2EE3 =
Em XE (a] %*u ] ('] ]
BE o x8 @ = H+I5E x
LvZE = EHGC = nATh =
BLEE o EEhy = BUE =
TAASHR ® Fol Lt of x THEA K ]
WA ARE a] SHULER ] nwas ]
3 = 3k = 3kl w3 Bk =
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— =
] = ol x Rl Ll T — x
"TEL x nHER x [T x
Fleyi x 1t 1) u [1-1-F F-F R K
ZH3 P E-vi (W = B-73x5 =
A x E—7i (i) = Ehled o
LR o s x [RUE x
LLE3MEL x Foway-— = Er e o
L& (W) u] h=Z3Fswia n e FodlR =]
L %) = FRTT = ®o o

L L] x LT x LA | ]

gral) b3 s = O:18

BG1-4ELucHifid Z W=7 v A D OITHEOE - B3 - REHO H b 18HHE
O (KE, BE. HLEE WATAED, 272FH, SRXAE I DI,
WHsE, vV, #—VA4, H=F, TV, 7AHF, e SALXD.
FANa, R7FXI | Ry )b A haF U R ER SN, EHICERe B
L OER BRI 22 R G AL BE 2 M it L7223, ERa 38 L OVER BT %F L THEEIC
REIEMALRE 2 R THMIIMR T oo, (I T X - ifF & o ILFEAFI)
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(2)  WHFEEROS B IR S DR

AHFED S BH ORAEFETHERSA DY TICZ A b S Gtz H 32550
DEBD DN nhole, M= A a7 IZI AN LTAGWNH L GBLFHE XD
NP RNEEZEI N TWER, =R e UG TIEATI/LEY L b v
HONHM BN TS (Coumestrold) , 4%, NWoWnr ELMEMEZ S 2 TW
CETCEFORELZEZEL CTAHMIL TWS RERHDLTEA D, ELEARMIENL A
H SN TR FZM O Rz @ O FHBRIE TR & W ol X ) R BIFE A~
FIHTE 2 WIS D,

3.1.3 HPLC-coulometric arrayiZ kst Ff#EF A V7 IRV EEBEDRHKSL
(1) WFFENE K Ok F

RGAYTZIRANANZZ A M TS UHRIERDRH L Z R RESNTND, £D
TOAARANDESICKREFERDOBMELZ BN AL T HRERLVES DY
A7 M EATOBE, KRGA Y 7 TR ODERNEEZEETILERND D, T T,
AWFFECTIXHPLCYZ —a 7 LA &2 AW MR REA Y 7 IR OERESL
MeSEL7- (M3) . b Mif#EicBisphenol AZNEREEHE L L CIRM L. B-glucuro
nidaseZ 37°C TIHFLEL L 72 3EADOT X / — /L TA Y 7 TR il Lz,
MR Z el S, R A A % 7 — )L //K=1: 3128k LHPLCIZ Mk 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
% I8 FE AL (phase BZ20%7° 560%) Tlml/minD#i#IC TIT - 72, ff FiZCoulArra
yfEMT Y 7 B (ESA Inc.) THEHT L7=, Genistein, daidzeind K (Ndaidzeinod R
YT Dequol ZAFFICHIE TE DR/ MHZIREL. WTNDA Y T THRAATHDNT
$1-1000 ng/ml DM TERTE L FELMR Lo, NEEEHE L L TBisphenol A%
WD Z LI Ko T AV ORI 23 O M IE 24T VAR B O @ ) 3 AT 03 FTRE &
ol
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35 85 :5 &
= =22 S c S
= 3.0} m= T O
2 S0 Wwo Z
w 2571 ol
E i i i
o 20 [Ga0mi__a
a0 L -
o 1 5 [~ |5n'ElII|n"\."rL .

R0V L
1.0} [440m V] - 1 Y L

T

5.0 10.0 15.0 20.0 25.0
Retention time (min)

X 3 1%L HPLC D5

(2) WIEEOE BRI N DR

ZOHEEHOCTEADILAF A Y 7 TR BEREEMICHIE LR, o
V7 IRVEBITRBFICRESEEBINDIZERN o, HAOMFA Y7 TR
VIREIZHICHEE X THEHERINET 2 Z L2 k- TRIRE., REEZ H 2505
DHDHME L, 72 DaidzeinD U TdH Hequol NIMHFIZA LD AN &
RONBRWANICHETEDLZENDhoTc, 5%, BT —Z oIl Equol O f
TN OO EMBREMETHIZEEZANTIENTELIE Livn,
REREEZEMNDZ LT, kNS Y7 TR EEZBE LI AN TNSWN < ELAL
WE DO NEBOFMMAAIRRIZR D L HIfF S D,

3.1.4 Ty FFEMRIIBITD X bu & RFER 72 nRNAZ f2 H] #HH#E C
% AUF1 D 22 E|
(1) HFFRNE K ORE

TA S OEMME COLEBRERIBENLVET 2 — (ER) 20 L8 EOE
TR LRI K> THRET 5, —FH, EFETEERICLDBEEZ N SRV X b
7 OVER (non—genomic action) MERERIFRICEE Z o TWAZ EDRHLND K
AN TC&E=, LL, = A ha A 2 X Dnon—genomic action ITHEfRN S 7
FTNEERZEHR LT HZ LA LTEBY, TORRELED LI RBGNEREIN
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LONTEL o TRy, REFZETIE= A b v &7 AR TF 72 mRNA S fi# i) 48
Sy FHEREIRIA AR A D Z LIk o T, ZOHENT A a4~ Dnon—genomic ac
tionlC K- CTZ A Z EEHBLMNZ LT,

AUFLIEZmRNAZM RN AR D DRNAFE S Z v /87 DO E D TH D, T v b FEM#kIC
BWTAFIBGEFREHEEN A ba X Ao TMT 52 & & L7z (X5),
F 7. AUFImRNAFZFFEE O IMNEI T X b v 7 MK FERZRmRNAZ ELIC L > T g Z
EHLH LM/ 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 DAUFLOEMMRNAD A 7 U — =2 7 %A T\ B
BT EZR&S Lz, 2D OBEETcDNAZ A LS -UTROESIZ Rt Lz & 2 A
AN U (M) AN 775 v T 455 L2 mRNAS i 1l e 410 L AR5 1800 72 AUUUARR S 2 D &y 5
WHEN R SN, £72 215 OnRNAD 3’ ~UTRIEmRNAAS K 0 453 fif & (e 83~ 2 1%
PER & D Z & % in vitro mRNAGMEMENT R TG NC LT, S HIT, 2o DER
TOT7y FFEMBCTORAEZMFT LI A, =R Fa U AHEBE#% %2 v —
7 L L C— I IZmRNABE SIS D WIS B BIn+CThHh D Z & Ao Tz, AUFL
IIE—MRER Yy N 72X ThDHTeH RIZT A My VBRI DA
UF1Z X7 O K OMIE O REZ G Lz, £ O FEAImRNAD Hi 5 & 8
BT 2 & 9 IZAUFLZ U N7 O —HIERENET 22 2 /Rl LTz, £ 2 T,
in vitro mRNAZYfRFENT R 2 W CE—MEMBITREZ KK LIZAUFL R =2 —#
VN OEFRNAG FREIHRE 2 T L2 2 A, T a—F 2 hOEFEIFEEIC
V) AERImMRNAD 43 fR 3 2854k L 72,
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7w MEMBRICE T 5 A b a S K AT 72 mRNA S 7 il AE LI A8 K] o B —
MR E RENT A b P ARIFENICET 5 Z L1 L » T2 Z Dnon-genomic/
WHTHDLZ RO THLNT o7, (K7)

Estrogen
. Nucleus

-
———

Stabilization AuFt

A

-
--"

e B

AUF1 cmmmmm=

7 mRNA Sy EHIEHKN F OE—MRE RfELZ = A b a7 i 5,

(2) WFEERR DA BBFF SN DR

T A ka7 AT KD mRNAG RSN SO W AR S TR IR BT S B AR T
W TR 23 HE AT & 7o ABFIEIEAN O THALEIMICB W T X b 7 R Py 7em
RNAZY FRAAE D53 FHE LB O L7 b D Th D, F 72 O filTHE AR 1L W A1 T
HESNTOVLIEB L IR R -THETHDL Z L bW BNITR o7z, KIFFED K
RITBHD > 7T I Ko THE SN D YIS E BAS T FEOER S PEY (mRNA) 47 fif
IR ORI L FET b0 LI NS,

INETZX b Tl X5 B FRAGEITRTEE TOREMICERRHTH
. WERZRMEFEN 72 ST &E o, RUFFRITER G % B P COES FEY (mRNA) & DR
it " = 2 ko 7  @non-genomic actionlZ K> T I A|ETHHZ & &2 H
LNl = A buF Al X DB FRBEGIEAENN S ME EToO—#EDH
GTHLEVIHLWHEZRT DO THDL, 4% ZOMKICES L H T
MR ENDZ WY 5,
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3.1.5 HLWHEM=X bu v OREK L TOIEMBEEDORENA
(1) WFFENEA B VR

A ba F I kEARVE S THOLINEEO= R FaF v L FERIC, =X
ba 7R (EBRa CERBIICHEG L, IEEO =X b u 7 U EREEFORS %
FET 22 LV NDWLLEDE L L THEET S EEXZLRTWD, L,
ITNENOEY A MU R AT rOED L) RIERICEELKITL T
WDLDh, ETERENT D0 FIERAI =R LD ED L D eI LY RFT
DNENSTZRIZONTIRIFEA B STV,
ZIZT, LW X a7 ORR L2 OEMNEEOMIZ B, Y H
S AL EMEIZ OV T, BRa £2EFERB 2N L CERT 2N ENELY 7 =T
— BT v TR Lz, 20K, 74~/ A NIZJET HFerutinine& T
schimgine”SER @ L ER B Z &AL L, TschimganidineZSER @ D B Z G L+ 2 Z &
M SENIIoTe, £, Film A bu F UEEZFREARICKRE L7z & Z AFerutini
neDHMNER BFFRIJIZHIZ A ha F U IEHEEA L TWD Z ERP LR o T,
Z D & 9 7gFerutinineDERY 7 ¥ A TR TOEIEMALEBEDEWIZED L 5 725
FHABIZE SN TV DO LN T 5720, EROT X~ 1 7 ARLFEME DR B E
PELICEHE R ERE A L TV HIRFELEZRF O IZ OV THRE LT, 5%
KFITIIEREAICRELS T T2 20N RESNTWDS, 120EFpl607 7 IV
— (SRC-1, TIF2, AIBl) & EHNIZHEE T HCBP/p300EIE AL ETHEAER
BT, b9 1 DETRAP2202 F.L & T2 HRABEGH TH 5, Ferutininex 7L
V727 —87T vEAIZEBVWTSRC-1, TIF2, AIB1, TRAP220% i 58l X7z &
Z AHERB D& E D HTRAP220IZ X D ¥R BYEMLITE Z bW &2 6T LT,
& B2, GST-pull down7 v & A % FV>TERE TRAP220 & D AKX A& bt L 7= &
Z A, Ferutinine U A K& L7 AITIZER B TOATRAP220 L OFEA N A D1
2l fpolz, TNHOREED BFerutinineN Y > KE L TERBIZHER LIZHA
IZIXTRAP220E DA AAERN TE R R D72, 7 A=A ML LTOIEWHE T
FA=ANELTOEENBET D Z LR @I (K1) .
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B 1 Ferutinine®!) i FELF-ERBIFEEE H B EFTRAP220&EF LIS
EIZEDEREFEEIEDETIL

IAkAS
@
®
ERp
O k
(
Ferutinine

E. BT A b AU RERNTEDL Y R 2 bu A U EREGF DR,
B EZRFLTVWDLONRFET 270, AENREYH = A e S O—>2Th
L7 AA M= EBRMERAT v MIEREL, FEICBWTHRBICE#HZ -7 &
LT 2N LTz, © Of FRamp2iEfn W= A ha v 7 A AT 0 — VO MNHFIT
BWTRANFEEIND Z L BH LT o7, Ramp2iB /s 12X Rampl, 3D 7 7
U —MNFEE L, $FICRamp2 & Rmap3 i CRLRE AR EZ AR L ClL & IEEIEMR 24
THMWERE T F R THLT RL I AT 20 v OFIKE LTERT 2 Z &0
Mo TWD, AIET7 KL/ AF 20 >, Ramp2, Ramp3b =X hr s B LW
JAAT A= VL > TREANFEINDIZEEMHER L, BT, RRAT v
MZT RV AT 2V 05T 2 ANl OMREORN/2THDLINTE
HEA/AHEL, FEAROREEREEZINE (K2) ., ZALO/ENLTEICE
WCT RL 2 AF 20 o3 7 FHNFm A e O FRICHEEL, =2 hr b
DFENEIERIERZEN T2 B2 b,
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E2 7PFL/ATa)y TARRS U E 5 LT
6B EDREATVNTE

avka—N FRL/ATaYy TRAOSY

(2) WFFERCR DA B EIFF SN DR

Y= A ha 7 ZEBRe CEERBICHEATHZ EICEL V=R ha P U R E - 3H
TA M UBRERERBEL, NOoWH<EBEL L IERAT 2 EE20N 5,
YA a b LTEAY T IRIAR (FT=AFAL 0 FAEBAL R E)
JAATHR—L, LVAXRT b — AR ERHREINTWDER, RIFFETITH IS
T )L~ ) A K (Ferutinine, Tschimgine. Tschimganidine) IZ/¥E I N H5WEIC
LA b L LToOERERWET N TER, ERo XSz |k
BT NCE 2 ODZENER e LERBVFAEL TEY . S5, i X b b Al
ELTHREINABEDHREAMNTHENINTVDOEIXEF T 7 = VITFHITHLT
T 7 A=A R LTHE FENBEEORBIERZ LT 5 Z & AMEICR > T
L2Z&EnH. A Ma S U OMBFERENOA T =X LOMHANREELTND,
AHFZETH L NI ESNTZER e ITX L CORFFRMIZT T =2 & L TE< Tschim
ganidineX>, #5534 K TRAP220 & D5 A A FFRAYICILE T 5 Z LIZK VERBIC
KLTTI=A T2 T=X FOIRIE LT & R4 3 HFerutinineld, Z
DX MR R X b a S AERERED —m ez H LS T o bDEE RS
Nz, F72, ZNOOMEW T A a7 3R E2E UV B 1EH 2 5% #
TLHAbr s U -RAIOBRIBIZANTZEHIC BRI TELLEZBNLD, S HIT,
FEICBT D 2H 2T A M Ao BLOT A M A OEKELTT KL
AT 2V I N ERLNMITEREZ &%, AMAREICB O TH -2 ER%
LTEOTEDOEMHFETEDL, 7RV AT 2l B XU O AR E B
TELEHLTEY, =X buZFromEBREICHT 5 E#EDRSLERMEL O
BIERICBWTCHEE L TV A AREMEN R SN D, RIFZETH DN AR T
DX R A IS OEERENEEEZHAT L2 LTORRIIELLDOTH
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V. FRRICHSWHLSEWE L LTOMEY T X ba 7 OEflELE =051 L
NOVTIRAT 5 AR T EEZOND, INHOMEICLD ., =R K
BT OEH AN = ALRE LN W< GSLWE & LToO U R 7 3l 3 Al 62
L BEnY T <, RS SE L COMH TR fu o AEE D
AOENCT D2 ENARERY, ECHT MR Fer ot asiiRiks
P~ E RSB O L HFRFTE D,

3.1.6 MM bulroHAEFR X UCREIAMGIEEFORRK

TIR A R TEEZ S OEWTFRNEEREZE L TND T ERbnro TE
TWb, TAMa T ET7 IR A4 FEMENIZEITWS, FAlebid, =R br
T DOIEVEN T TR ) A ROIEMEEREEZR S O E 5 0F1 5 T2 DIz 31
HTA LR T DEBEF T, S0uMDIT -2 AN T T 4 A — NV aT A g
L 7% — (ER) o Z3BL L TWARWIEOMAERMDA-MB-231IC N2 72 & 2 A,
FoAB A RB A B A TR ENT-O L FHEOHBREOEIER RSN, 5
UMD T A NT T 4 A=), F=AX A HABA L TEOHABAIZ LI L /=
EEIW, TRV ARFEOT 07 4 =L TR o, 7r—% A4 A M) —
THARTLE A, ZANTT 4 A= VAABRIXC2/MTOMARE O IEE TR F—
VAEBEILTWDZ ERbroTz (Fig. 1) o MDA-MB-231#M@IZER a Z 5 HL L
TWRWVWOT, ThHDOFFERIT, ERalCMNY LAERKEZBLTZA NI T 44—
DR E S & TR P AEFEL TSI L E R LTINS,

TA MBS UERKRART v MCE FERF LT, FEICBWTIRNAED EA-F

HEMETFITHEHIBRZSFREINTETEY, HFELEA TV DS, mRNAEL T
Bed 2 a TICB LTI RIEDNAT » 7O i Z AW CHRE SN TR TV LR, £
EHEVFHFLIIFMEZATHRY, ZZTT 477y YT 4 AT VAL
ZHWTHFEIZBITO2mRNAR K Vo LFXab—a T 5B FE2 OB BEL -,
IR DODNAL T ENE B FRER =R ho, L I120F, v T AD5E
R DODNADESNREEITH) T =7 FODNADLID ET 2 B LUV TIEIEL
BLz, ZOFENSZOEMLT%ZDREL (downregulation of mRNA by estrogen)
&P T2, DRELIL, NRMICBTB/POZ K A A U BTFfE L., CHRMIZ6EME DKL
DkelchTF =7 NEFELEL TR, TI7FUREZ N7 EORMAEA L TV,
REEN2 T >~ FOHEEMETODREILOmRNAR: %2 / — > T a v T 4 7 TR L
ZAMETIT MR S mRNADN & 5 DIZKF L, METIIAFIR TR EH T o 7o,
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MBI, O, FEEEIIE TmRNAE N S o Tz, /=T r v T v
J TR A, ar br— )LORPS2EAR T-IE, Bl % ORE M — 24FF [ T+ & C
OmRNABIZZENH E 0 o T2 DREUE = A b v 7 v DRz FHESHIC X 5 HE#%3
P — 12FF [ C. 2 TOmRNARIZHA 7 v LF¥F a2 Lb—a VAR BT (Fig. 2),
WIZe A ha 7 TR D RMICICT 182780 CALPFE L 7= & 2 A, mRNAE MR 4
Z3EH — 120 O, Z O NEZ S0 o7- (Fig. 3) . DI &b,
DREIOmRNAE D FEIF= A hr b7 —%2 N L TRETNDLEEILND,

g on B 6h 8 12h
- 5.9% 3.9% ?.7%
g S —
5
E 100 101 102 10° 104 109 100 162 16% 1 100 10t 162 16% it
©
O s 8
o ¢ 24h & 48h
=
T
°
x 21.7% 1 35.0%
— F——
160 101 102 16° 104 100 10t 102 it 164
Propidium lodide
Fig. 1
A C
?n Vehicle Estrogen
r I 1T 1
. 013 612240 1 3 6 12 24(h)
DRET 9.6kb
C
Re]__z
!at
v ICI+E, E,
21uo.ss I T |
htos ooooyoooo ¥ (h)

DRE1— i i

Elo.2
m

= .
0 =
0 01 1 5 10 100 (Mg/kg)
Concentration of E, R PSZ

Fig.2 Fig.3
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3.1.T =R e Ficksz Y RuRRzF o EAMG
(1) HFENE K ORE

ek, BHEX D LMo ARM LB RMERESTE TR & E kR
VO EIICTUET 2R oL ETII LR LIFRLSBE S D Z L Eon
5. ZMERLVEUNEMMBRICM OO EEL RIETZ EBHENShSE, LERN
ST, = A brsr (E) BRLVEFEHER Mo AL - RRIFEVWE (F4=F
JWAFILANZ ha—b (DES) , BERT /) —NA, Y= REAV) O4TEEIC
ST, BigRCEASNZEMSILVE THDZ Y 2R F o (EP0) FEAICK
THMEER%Z. T v FEHWZin vivod EFR R T T 7=, EPODEA K IX
R 2 (0.65atm) \ =230 M5 (16mg/kg) | Wil (2ml) 12 & > TIT o7z,
450 FEMED 5 H | E, L DESITREFEICIRKERE., 2L MgE, b
O WTFRICE D= 2R F OEALIHI L (K171h54),

Ejd =L b EITx LT, DESITRRUE#EEITx L TRVWIHIZ R -7, L
NL, ERAT7x2 /)= VALY = A A NZIEZED L) R IHI RN R IT R S e e
STz, £7. Bl 5 OEPO mRNAD % Bl A4 RNAse protection assay CTHIZE L 72 &
ZA,RIFVE,EDESIITRREZRERFE R b IZ 2 230 M FE 5T K 5 F ) 5 DOEPO
mRNADFEB 2 L7z (M5) .

Flo EE 2y AMELG T2 LIk o T, E,OEBORMERIERZM#E L
(K) . ZOFER, EPOO LR ZEDRVWBREOH A ERL I Nz, 61T, 2%
HEOBRZEICELDEROHFERZHEAMIZENTSH, EERATNIC K> TREL
TZEPODEAZMM T2 LA LI, LEDZ L X0 ZME—KRICALND
BEHY 72 AR I P AR M ER B DARE R, RIS n D TAEBMAE ML) 121X, 1K
W TODE,DPEAIC L HEPOELADIMFI AL LTS ZERE X bV,

X 1 fE5UE£# (0.65atm,
24h) 12X % EPO FEAITRT
THT A 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 L
(15mg/kg. 24h) (2 X %
EPO pEAIZx4+ 5= A b
=7 O,

3 JR&EZEE (0.65atm,
24h) 12 X 5 EPO FEAEICX)
3% DES Oilzh &,

4 .a X hEE
(15mg/kg. 24h) (2 X %
EPO pE/EIZkd %5 DES @
EIEIEIE SN



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

AVEDVEVD

- V: vehicle
E: E2 100pg/kg
D: DES 10ug/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 (%) 43.5 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 5.4
MCHC (%) 34.2 15 31.9* 1.0 34.4 1.0
plasma Fe (pg/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 (mlU/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 1.9 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 05
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) 54.0t1 10.9 83.2t 51.7 198.6*t 64.1
TIBC (ug/dl) 718.71 31.0 751.8t1 33.0 757.0t 50.1
ferritin (ng/ml) 16.471 8.2 17.5t1 20.1 36.31 29.1
plasma Epo (mlU/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 LV—T)
(1) WFFEPNE B OV R

EES HFOIALMET OB N 2B T, SEIERLVOHN FIVLARBELZ
T TV 514084 D EZELMEOFEEZIT 72, 5 HIROHF T—FREE DL H - -l
18 TI%. FAO/WHO Joint Expert Committee on Food Additives (JECFA) D E® %
BATOEEHEMBRIMHET 1 g/ ke i 2 2HBREN S FRES T T, m
MZLZREST L, DRITVAICIDBEREDK T L OEEEDOK NIXRD
o, ZTOHMET, A Y 7 IRV EORBBERE~ORBENFMTELI L LR
> 72,

B L7y 7z MnT, =X be vz B X OVERERREE,
FAAFFOMPEREIZEL T, WE ATV WEHERIT 217 o 72, AhR~ D
AR IOBEGEEEEZ VY 7 = T —B{EME THIE T 5 CALUX assayikz H W CHIE
DIRE O BT 11604 O I & A A % 3 v B (PCDD+PCDFSY ) % 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, Flne & bICERTIBEMmER L, AIMEOERE L FHN
EOEZR L, 7o, —Hil DA & A 4% 2 L RE O & WVHUIR A E D &
iz,

b MMEPARE R R ERR OB 2R A, HZE, N, REER LS L ORE
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PEAFRA L7, 2E 5 HX TH0mH b 705k 5 O AT Hitls 3= i % % I R Bl A %
TWVEF14082 BRI L7z, MIEPEREGEMED A7 ) —= 758« lA
MEEZHNAZ V== I EITo /R, B-~FHh 7o st

(B-HCH) , ~F ¥ 7Y (HCB) . DDTORHH T 2 DDEDS BEZE I Fa
SNDHZ NG nol,

Mg EEREROREE L~ 2L A EDRE HDDEN R H &4, DDED
FEITN S & LTI DM A3 W S a7z, DDEJR EE IS I U A 1T A H T, SE8y3.
3ppb TH - 72, KETOFHE TIZFEH18. 6ppbDEVMENHE ST\ 5, HCBI
Mk & bR Vv (SEHL bppb) Th o7z, —F . B-HCHIEFEIZIZH] & 272 Hi
AN R bz, BEERTOMEMR MO 2 RO 2 fFRER <, KETOH
ERER D 9 fETVMEDG B A7z, HCHIZFR 2N E O F vE S, 4512 AL L C o A &
MENZ RO TEY, HCHOfHELEET L EELX N D, /. HCBE
y BHC, BBHCEIZMAEIZEHWHBEBMRRH Y . RNl E L THFEL THEIEL T
Tl DI BB HERTSH, BERICOMHBANALONDL LB X bivlc, b5 il
TORMBREICIIFICEIRONRNoTo, £, AHEREREIRIT, Fin b
2 R T 2MMAH Y Motk TE AT IE SR R A B o 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, XA AX T RENGD - ZEITIbo M TH 0 | AR R K
DR E L TOMERBZEB L OREBRENLOM P L A A XV RED EFIX
RN EDBWHLINE RS,
EERHETELONZMER DA Y T TR UVBEENPLC — 2 T LAIET, &6

il
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JRAT T 7 A — VPR & Time dissolved fluoro—immunoassay (TD-FIA) THlE L7-,
HR X FEME» O RO THEBRE E JWHBEIEA bR oo, T,
AN TR OE NS Y 7 TR O MTIRE LB E—» AOEBRE S O
AnAHbonenwlcwEEx b, —Jh, RPBXRMP s F— VREIX, &
BN EEMNICE WSROV LD 2HEICIZESTT N Z ERH LN E -
oo T —NEFEABAL UBEANMERICL D ZEZIT L2 EICKVEES
NH0OT, BRAEESCHNMEZOREBERKMRT 2bDLE2x 6N, 5% 1 54F
fWloak— ke LTGERT S,

ooooooO0o0EquelOO
1000

L4 [}
100 L

* . .‘
o ®

® o' +*

10 > ry ¥ "
* ~ P

¢ oo

] 10 100 1000

0.1 &
00000 (g/kcal)

BEEBIOCAERH~—V—LtlE—r HoRFRENRHSLIZA Y T T
RUBRE L OB EZ M Lc, Fin, E#hE, he ) —BIREF OGN 1%
AR Lok PRRAT IR R oo os, PARE TIESHWHER R S
hiz, £, BRTHEMNEOEREOLZWIHRFICEEENARICHERF LD Z
EMHBLMNE IR oT,
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Table4. Adjusted mean values (SEM) of forearm bone mineral density and bone turnover markers by quartile of isoflavone intake among Japanese pre anc
postmenopausal women

Isoflavone 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 mineral 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 (IU/1)
Pre 219 + 0.75 219 + 0.79 21.6 + 0.90 22.0 + 1.10 0.98
Post 314 + 0.81 336 + 0.70 329 + 0.66 332 + 0.75 0.18
Serum osteocalcin (ng/ml)
Pre 637 + 0.21 6.11 + 0.22 595 + 0.26 570 + 0.31 0.44
Post 9.86 + 0.25 9.71 + 0.21 9.67 + 0.20 9.33 + 023 0.50
Urinary NTX (nmol/mmol Cr)
Pre 382 + 1.82 40.7 + 191 364 + 2.18 36.1 + 2.67 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 + 022 6.61 + 0.23 6.00 + 0.27 6.10 + 0.33 0.36
Post 7.55 + 0.33 8.09 + 0.28 7.81 + 0.26 7.85 + 0.30 0.61

*Quartiles 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) WHIERCRD S BEIFF SN D RR

INET, ZOREDOL S REFLEOEEREIIITON TR, I RITVA
DFE 2 IRIEE L~V OEMZHHE SN L RV, $7o, AHIERREE, &
A F X BCALUXY v A I K DHER E S T4 U LOWRE TIThizi &
X, ENTIEARVWOT, EFICEHEOV ATFEICET 2R ESZ xS, £
7o, oMo REEEaR— N LTERTLHOT, I NITVLEEDTED
it DWW < EALFHE O FETM A2 EHORETHRIT TWILEND D,

3.3 A VTSR VCOEEESRZ —u T LA BEGC/MSIE L O G CRERFTHRE (1L
|7 A—7)

3.3.1 AHKHBPOAYTITRUVERIEDHSL
(1) AFFENE B OVER SR

REAYTZ7IRAT =AMl UEEEH T 5 Z & bphytoestrogen & IFF
i, xR BERZRBELT 2 EnBESNATVWD, —FH, A V7T RZ
TR a T UREREOBRGEB U TCHNESET R ha s OiEE S+ 25 2 &
NH . NWOWREMEOIEEEZMEH T2 2 8 MBI THD, ZRLHDT X |
v s E AT LG O ERTEIREZ T 272 Icid, AR oFEEE
DT ENEBELRD, AR TIE, GEREI e~ 2T 7 10— (HPLC) &
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77— 7 LA ESIL PRI E AL G DY RE A Y 7 TR R OBE%E
AT,

9 HPLCO T SR DRRIEZATV, 0DSH T L E MW KEA Y 7 IR T 7Y =
YOBHEB E OB Y 7T OEERFIEICOWTHRE L. FiE b o mub
BEMILVEVELETREGEDO Y 7T Va5 202 L aW ot Lz (Wu et al.,
2003) , ZZ Tl onkof&tz W THFILIMZEE LV RISz e bR
Bt oA Y 73R 770 arOEEERRATEN, 77U a2 ORHEENRZ
L2 e . 77 artRl—oRRREZAET 2PMEWE I HFEL TH Y 8T H
EBEOIERHOBTIE T AREECHNERET L2 ERRNETHL Z EBH LM
Elgolo, MHEER XOFEEEOMBIXMERE DO 7 vy a = —BRBIic X
HELHER &l Y 7 TR ORIERZITO 2 LI X Vs n=n, SHlE
BEOMBIZOWTIIRMBRTHY ., ZHELESE G FRBHZBW TITEE X
XY MR ED LY SEROEVWFIEZEATRETHDL B2 LI,

K1 7—uaT7 bA LN A YT TRT 7Y 3k LOEHER ORI E &

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

FRlBE b 26 pg ootricft L7z (n=10),

LML, 7—a7 LAI3EmERSCMBER CHONTZRAEB O ALY 7T KR
DEBICITE WAL R L7 (Yasuda et al., 2003, 2004) , U RL7 X
N, FEERKRGA VT ITRT 7Y ar xRz o, BT ZF
FRICERTHZENARTH D, NOWHEMWE D —>ToH Hbisphenol A [A]—
DaHTEHETHRIHT D ZENATRRTHY, KEA Y 7 IR BIHOEREDE L L
THIHTHZEE LT,
2|2, daidzein (Dai) . genistein (Gen) 3 X Utbisphenol A% %40 mgd Toik
& % Sprague-DawleyRIET v MZHENE LG L, 0, 6, 12, 24K &ICERZ L T
g A AN TEREZ R L, MIEHD2WVTHBAES R — bz Z ) — L
ik 2 b0bAEWAEREIIL L, 0DSH T L&A WTHE L-, RAT T2
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R —BRRICLY, T artiaRoRREREZIToLEREZRL T
L0, RV Tl I e ofbEwidmt S, g, AFE. Bl X 05 H
5 U o X8 CldDai, Gen. bisphenol AN HH6~24MM%ICHIHEND Z &0
oL iode, Eio, MR, Mg, =i, glEh, IPHEER ORI T, 6
B L OI2EE# £ 12Daids L UGendD LU BEH L7228, 25 Ofifigs Tldbisphe
nol AT EAERHEINT ., BIEIITB N TOH6EE L OB Z IR S,
ALY TIRDEERRBYTH DequollT, M. AT, Bl L OB Y o~
NEITTHRE SN, o, 2L EWIE, METIEEL LTHRAEKRE LTHF
TET 50, MM CITERKE LTELFETLIZE bW onE R, Th
LOFERIZ, 4V 7 TR OEEL XLOREHHBFFRERTFEST 2 2 & Mk
RV ABTEEORBN R D Z L2 RmBe L TWD,
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#2 ROBE LAY T ITRUVBLOERT = ) — VORI OREFEHKTE

Tissues Compound Concentration (fissues)
Oh 6h 12h 24 h
Serum Genistein ND 1118+355 1011723 503+278
(ng/mi) Daidzein ND 1143+455 7511446 490+150
Equol 126+34 64+23 6425 13695
Bisphenol A ND 3551146 517231 493+151
Liver Genistein ND 8661552 824+490 336%112
(ng/9) Daidzein ND 608+328 515276 318%71
Equol 31261 13341 157+46 259+170
Bisphenol A ND 2263+773 443142206 2293+825
Kidney Genistein ND 10441424 7441356 3951146
(ng/9) Daidzein ND 1871+752 1020+462 759£172
Equol 100£18 ND ND 11455
Bisphenol A ND 206+64 374193 262+57
MLN Genistein ND 673%321 405+139 235482
(ng/9) Daidzein ND 444205 228177 218+163
Equol ND ND ND 108175
Bisphenol A ND 10494573 1006+473 663491
Thymus Genistein ND 274+28 247+77 18136
(ng/9) Daidzein ND 195+47 231197 9015
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Spleen Genistein ND 210129 20251 162128
(ng/9) Daidzein ND 143124 11329 9310
Equol ND ND ND ND
Bisphenol A ND ND 113£128 ND
Testicle Genistein 227+58 343483 327158 264+60
(ng/9) Daidzein 89+4 198+45 172140 134£11
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Epididymis Genistein 249+47 469+117 428+125 257+70
(ng/9) Daidzein ND 299485 234+100 117424
Equol ND ND ND ND
Bisphenol A ND 10143 9743 ND
Spermatheca Genistein ND 306£103 242+48 18427
(ng/9) Daidzein ND 252+149 113425 112450
Equol ND ND ND ND
Bisphenol A ND ND ND ND
Prostate Genistein ND 273+129 219+39 176x16
(ng/9) Daidzein ND 213117 125427 17595
Equol ND ND ND ND
Bisphenol A ND ND ND ND

S¥fE+SD (n=4), ND; not detected,

AR EE R ERICB WL, BEBRPICHRIMLIEA Y 7R T7 7Y arne b
HF IgHepG3fll il IZ IR L2 ER D IAE N B b ENnTe A Y 7 TR U BRI T2
WEINDHZ LR LTWD, BE, MAaKOREZIT> TWDHHR, Z ORI
AT TR AAABROEED G ORUNAETH DL L a2 RT LI, AER
FRT 7V A OBV AKR, WA, AR WO FI A WEETH 5
ZEERLTWND,
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3.3.2 AR WHIEMWEDOT R bu 7 U EH0ORIE & LMK DB I RiET
2
(1) WFZEPNE B O AR

REAY 7 TRy BLONGURIWEDO A F a7 AAEEEINEEO T A |

B RVMETHDL O, FOEERBEE LT T 272013 K0 &R
TA MR UGB ROBERLETH -7, RFFETIE, BMEES THDHK
A Y TSR OERIEE B A T 5 C LA HNTH S, b L
FRIERMCF-THI I 2 Fl W o= X b 7 ISR EROE R 217> 72 (Han et al.,
2000, 2001; (LS, 2000) , METORNIEET X b a4 2 OBEITITIGMER
WLER N %) T d 5 A5, TR OIE M R ALERAT & 3 M8 IXMCF-TH/ 12 xh L C itk & 7
L7z7edd, Y= Colll L7 iE R Y VIR Z2HT 2 2 & & Lz,
F. pHETRETHE 7= /) — by RIFm X ha X U Eas A+ 50T, B
MmoRrETHZEE LT,

ZOFEBRREMOCTEBANSWHIWEDO A ha U iEREZET 5L &b
I, BRPUKEEZHNTCE =X el U SRIE~OREAGREZ LI L7z (Han et
al., 2002a; A5, 2001) , FK3IZ, fxm OMCF-THM A H R L 8 15 M 2 o= L 72 i
f£ (Optimal conc.) &17B-estradiol (E2) &= hu XU &K (ER) Off
LA B0UPHE LA (1C50) 2 L2, MZORIC EQMHBERGET S - LR
Hontolz, LML, HFORNAOGHELEZ END, BEFRLELSOT R
ho AU EMESS B IZERE O AN EETH LN, FHORIKET S H O Tl
RN T R S T,
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# 3 FHENDWHEAWEOT R FaF U FRREATEEB LT X b a7 A
e

Group Compounds Binding activity Estrogenic activity
IC50 Optimal conc.  Fold
Pharmaceuticals 170-Estradiol 0.1 nM 2.2
Diethylstiloestrol 0.4 nM 10 nM 3.5
170-Ethynylestradiol 50 nM 10 nM 2.6
Tamoxifen 30 nM 100 nM 1.4
Mestranol 40 nM 1000 nM 1.4
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 1 nM 2.2
Chrysin 50 nM 100 mM 1.5
Apigenin T mM 10 mM 2.6
Flavone 0.3 mM 1 mM 1.7
Flavonols Kaempferol 50 mM 10 mM 2.3
Quercetin 50 mM 1 nM 2.0
Alkylphenols 4-Nonylphenol 900 nM 10 nM 2.1
4-Octylphenol 9 MM T 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 9 mM 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,

AU, REA T TR EEGORENT TR A4 RENDUWIRELYE O HAE
HizonwTHiLeREe s L, TNUHDT7 IR A NIZZNBEH LY EWER
WOREZATOIMEOZA M U IEHERBUITEE L 20D, THEHE X VER
EDOREGRMEVLEMOTEMERBLZME T 5 2 LW N ERol, ZORKE
. ER~DFENRERNLVE IERORBUIZE W TEHEERERHZH LI VWD Z &
EARBEL TS, BBRIEWS Lix, KEA Y 7 TR ENDWRELYE % FIREIC
WM L7256 MCF-THERIZ ) L CTWBBER MR BB L2 L THY ., 2 b o
b &M OEERI 72 F 51 X0 BTSSR BL T 2 TN R ST,
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K4 FHENPWHEWE L 7 7K 4 FOEEEM

Relative cell number (%)

None Daidzein Genistein Quercetin Luteolin
(10 nM) (10 nM) (1 nM) (1 nM)

10 nM DES 350+23 340*10 338+8 338+11 340+10
10 nM EE 260+10 200+7 175+6 255+10 220+10
100 nM Tam 140+10 138+4 12011 140+9 137+12
1000 nM Mes 140+9 125+7 95+7 110+9 100+5
10 nM Clo 120+9 85+7 64+7 110£9 100+5
10 nM NP 210+10 56+10 48+3 150+11 63=8
1000 nM OP 260*10 67+6 55+9 120+13 63+8
1 nM DHBP 230+9 63+8 40+7 195+8 85+5
10 nM BA 210+8 60+5 55+8 200+10 70+10

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,

Z 2T, MCF-THIE O HEFE A S AR I D W C & L R Dt 21T o 72, MCF-T#IA
DEEFNITTEE R 7 2 p R fyE 2 H W TW D23, Dt 303G R AABEIZ X
DATHrA RBRLVEVET TR, Aol rplos "7 EHEK O —
HARESNAZEERH LTS, Lo T, REBRFR A WV CMCF-THld o
B Xy PERETEIR T ERE B RETT 2 2 E R AR TH D, REIL I D OGN 1
DM EN R 2R LR EZ R L TWD A, BR2EFEKICA a2 UBXIWY
R A B FE K (EGF) 2SMCF-7HI I oD B 5l % 2 FE R AF RO ISR 35 2 L 238 &
MThH D,

K5 FUEEARAR O HEREIC KT T AR GE A 0 R

Conc. Cell density (x 104 cells/well)
Estradiol (mM) Insulin (mg/ml) EGF (mg/ml)

0 8.1+0.9¢ 8.7+0.8¢ 10.5+£1.5¢@
0.001 NT NT 13.2+2.3¢b
0.01 14.0+0.6P 16.7+1.5bP 14.8+1.2bc
0.1 18.2+£1.0P 18.0£0.9 be 15.8+1.8bd
1.0 15.0+0.9P 17.2+£0.8bc 18.0+1.84
10.0 NT 18.8+1.4¢ NT

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

OEI, I OB T OBIEREREEZ I ST D, KX —F
PRLEA DI DWW TR L7z, REIIMEKF F— B FLEAITdH % PDI8059 & JNKFH
EHTH HSP00125DHEE R L bDOTH A, WP oMEEA bE2FEE M D
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AR LS 2 R R AR ET A Z 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 PR 3 5 2%, SB2035801X 2 L
RN ENTRBENT, A v 2 B L OECFFHEMEOIEIZ BT [REEDRE
ERFEONTEY, 2D OBHER FIXREED > 7 F AR EREE & i L Ty 5iE
WMEBETDZENRR IR, £/, ICF-THlg ZE25EA 7 v IjiE 7 V7 2 T
LB 5 Z LT K D E2MLEE & FARICHE RN R RO b Z &b, E200 8
FEARE N I R IC R B LZERIC K > THIRESN I D Z ERHL MM E

> 77,

K6 T AT IUAIVH R K E T R T —BHEAIOMR (D)

Inhibitor conc. Cell density (x 104 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 10.5+0.5 11.5+1.5
5 10.5+0.9 148+1.5 92+1.0 88+1.9
10 10.7£0.8 12.7+2.5 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

SEHEESD (n=3)

KT TR LT VA VEHEMEFEAEE I K IE T T — B HEAIOMR (2)

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

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

E2 (-) E2 (+) E2 (-) E2 (+)
0 13.0£0.5 21.8+£1.0 9.8+1.8 16.7+1.4
1 11.7£1.8 21.8*£1.9 10.2+1.8 152+1.0
10 12.2+0.8 21.3+1.8 10.0+2.2 12.0+0.5
100 12.3+£0.8 21.5+0.0 9.0+1.3 8713
1000 123*£1.0 212+1.8 75113 58+0.3

SEHEESD (n=3)

3.3.3 WRWHILWE D REFE R
(1) BFRENAE RO

REAY T IRy 2 A b RBEREZAT L b i X b b,
HilE . SeERRET. BEmERE . IBERMEE R 02 R RGN L RE T 5 2
ERHEESNTWD, RUFFETIE, NOWHRELYE OwEREERIC O VW T LR
At EITV . Dail L Gen MK FEFEIR CTld~ w7 AR Y > /SBERD TgEFEA 2 JHI L |
B GEEL CIXMERET D 2 &, TgMPEA 1XDai M HEE 7] 2 7R 9 D% L, GenlXH
iz ~d 2R EEB 62 L7z (Han et al., 2002b; [LH G, 2002) .
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#8 A YT TR D IFN- yPEANHI N R DR BUZ KIT 5 Mflw D 528

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£0.2 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=x1.0 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 4.6+0.4 12.3+0.8

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

2D T ARFROTURFEAREEEZ A ST 2720, A MU A VLI
FIETREGA Y 7 TR DB O THET L7z (Nakaya et al., 2004), £ 7,
~ 7 AR D 2 E2, Daid L < 1XGenZ U/ L 7= 85 CH538 L. lipopolysace
haridefffE F COA »Z—7xzm -y (IFN-vy) B I OMEGHEER F-ao (INF
—a) EERICKIETEEICONTHRI LIz, ORI, ~ U XML D TINF- v
FEAEIZIZE2, Gends X UDai D EITFE O LAV WA, IFN- y FEAEIXE2, Gends &
ODaill LV RERGFHNCHIH S ND Z ERH LM E o T, ~ v AR AL 2
E~27u 77y =V EOHEEMBNFEL T PR Miae L CliET 5 L
EHlT, YA MUA VEAZHBERICHIBE L WD AIRERH D, 2T, vV
ZJRREAR RN & U o NER A A SBEL . ZENE N OMBLOIFN- v FEEAIT K
¥ 3 phytoestrogenDFEEIZHOW TG L7c, TDORRE, KEA Y 7 TR DIFN
- v%é%ﬁ%ﬂiﬁ%&i&%ﬁﬂiﬂ@ﬁﬁbfﬁ”étEAa:@Jf%\éan‘é: ERHIBMME TS
7o (F£8) ., EEMIOALERERE LIS AITIZIN- vy EEAZO L OBRED b
W EMND, FEEEEPTOIRN-y 13U U RERERDO LD TH Y . BEEHMINE2, 6
ends KL UDai D IFN-y EEAIMHINI R OFKBUZEA G- 75 Z & R ST,

K9 A Y7 TR D IFN- yEEAIGIRNR OFEBUT KT 3 Ma AR A AEH 0528

IFN- g (ng/ml)

Mixed culture Separate culture Lymphocyte culture
None 42+0.4 8.9+0.4 7.8+0.2
Estradiol 2.9+0.6* 8.8%+0.3 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 O M AR BAE 28 IR 3 X O e ik oo
NWICERT 202356720, IVFryr—F ¥ oA "—%HWTliHOBEEREE
fih 20 17 CHEER L7c, ZOFRMET TIE, IBEEERTHED bIL7CE2E X QGen
DIFN- y EAIMHIR BB O bivd . U N &AM N O BBl KE A
V7 TR DIFN-y EEAMEI R ORBBICAW R TH DL Z PR INT, T
ORI, BE2B X ONKRTE A V7 TR BEAEMIL L U o S EROBEMAE ST 5
A B U T ROV A MO A VEABIOREKELEZFELTCND I L%
AL TWD, MM A E2RE A T v MiE 7 VT I TR L7256 T [RER7R
RN BEBTHZ L L LN R-oTRY, BEREICHFET PEROAHMERIC
ONTHBEDBMTNPMKETH D,

3.4 N WP ELMEORER~DOEE (LT 7N —7)

(1) WFRNE K ORR

Terx OHF DO ITHFET DM~ OLFWE BRERVEY) DWW ELEN
AL, BRI REZELRITTAREIARESR TS, TRAEDOHMED
TERNEA B £ T AR, NRWRE2 TOICKE IS TETnd, —J7,
REBEARNLVEVRRE - 7 LAF =SB O OE-Z RKET O TiE Ry d
BEZONTWDLN, EEOGERIZHEV ZRESNL TR, A ITRER L
FUL LT, BT 2O2BaRnZ N EE X b DHdiethyl stilbesterol (DES),
4,4 —isopropylidene diphenol (BPA), bis(2-ethylhexyl) phthalate (EHP) X
O'p-nonylphenol (NP) Z FIWT, ~ 7 ADREINI KT HEM Zin vitrok OVi
n vivo THEMT L7z,

3.4.1 MBHMROMENKIGIIHTIRERLVEDOIEH

BALB/c~ 7 A2 D AR (10°/ml) % BgEEAR/LE 2 (10 ™M) & OConcanavalin A (C
on A, 5 pg/ml) & D\ iELipopolysaccharide (LPS, 5ug/ml) & 323~ 5 A
BE#L, %D 1 H%0.5mCio PH]-thymidine TF L L, [*H]-thymidine®HEL v
IAFT K0 HEFE S 2 JE LT,
~ 7 ADMAMIEZDES, BPA, EHP R ONPLEDEREE R/ E L L4k2 3- 5 HIFE %
T2 &, AN OIS ST L7z, £7-. BEEAR/LE 2V (ZCon A RLPS T H
SNAEIEN G2 BRI S, ZOMBIERIZIO 10 MORE TR 5708,
I0MTR b EHTH -7, BEERALE T THIK., BN 5 0868 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 MMREOYA A VELE FBELECHTIRESVEYDOIEH

~ U ZADRRAAE (5x10°%/ml) Z#~A b~ A > C TR LB COMAME (b
JEAE R, 2x10%/ml) & IEICBREEARALELCOFEMEF 7 ARE#EL, BliLEh
7o THIME (5x10°/ml) &2~ A h~A > CAEE L 7= [6 % O e (5x10°/ml) & 3izC
on A (Gug/mD)FETNHDVIIIHEFETFT T3 AR L, K% D 1 H % [PH]-thym
idine TZ7~L L, [PH]-thymidine®HL ¥ IAZIZ X ¥ T il D HE 58 B s & A 7E L
7~ (Syngeneic mixed lymphocyte reaction: MLR),

~ 7 A O (5x10°/ml) % Con ADAFIE T KM OVFELFIE T CREHRLVEL T
A% L., B3% EiEH oA M4 > (Interferon—vy : IFN-vy ) ZELISACHIE L
7=,
~ U ADMHIAL (5x10°/ml) ZLPSOFAIE T L OIEFFAIE T CREALVE L &I 7
AR E L, HBE EEToRAE 7 a7 ) V&EZELISATHIE L7,
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BERLE T TS OIL-2, 1L-4, IFN-yZDY A4 N A VFEAE. BRI
D DOHURFEA LMY, ZOEMIEMIXCon A, LPSED~ A F—47 L DfF
EFCTHLREETH-7= (Table 2) .

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

Reagents IFN- g (ng/ml)@ 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/ml) 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 8sM 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 CIMMOC)-treated syngeneic
spleen cells(10%/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 MRMIOEEKSICHT ARERLVE L DER

~ U A DMK (56x10°/ml) & Con ADFFIE F R OIEFAE T CTREALVEL T
Hf# L., 5% BP9 A bAoA (Interferon—y @ IFN-vy ) ZELISATHIE L
77
~ U ADMIRANIE E R ALV E LIS R T D &L MR o BB I A3 T E
L7ce L LZEDOKRISIETHE VIR 7)o 72D T, Syngeneic MLRDFZ % W T,
REFRLVECOEMEZMRFI LI, 37206, v~V 2O MR EZ A oM (5t
JRHE R OFE T CRER LT EHICTHMBEEL, 0N THIRZR
HRV U AOMAIT 2 WK ZITV, THBEOISHEEZRE Lz, 2 OEBRRIE
THIEOR CHEREOET LVEZEZLNTWD, ZOREHND L BEF L
%yf%%%¢5$K;D\T%%@ﬁmﬁﬁ%%mﬁﬁbkthmewoit\
ZOTHRIXIL-3, IFN-y D% A MU A 2 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 L1929 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 39659 + 3422% 900 + 9*
BPA 36984 + 3290* 1050 = 27*
EHP 39412 + 1445* 1250 £ 43*
NP 42353 £ 410* 550 *+ 4%
T cells alone 1020 £ 349 8 £ 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
¢) 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—VODOYV A MIAVEAIHTIRERLEVCDOEH

Tm%umMmmmmm%%HW%%Ltvﬁxwﬁﬂ&mﬁ%07&m77~

Y, 5x10°/ml) ZLPSOFFIE TR OIAFIET CREFRALELTLHAKL, 55N
kj»%iﬂﬁ¢ar&4}vb4:/%EUSA&UmmwﬁMﬁ%ﬁﬂ\kBma$awﬁﬁhﬁLﬁ;
Thioglycolate medium ZREMENR G Li-~ T XAOEEREME (707 7 —,
10°/ml) ZEREARNALELTLIRHRABWML, TAm 07 A TRE L7 THM(10°/m
D&Mz, $1CD 3FUE (1 pg/ml) T3 BFAN L. THIFLOEESE G %2 [PH] -thy
midine®HR Y JAZ T, interleukin(IL)-20 /L ZELISATHIE L 7=,

YU ADw IO T =V ERERERLVE LTRSS L, IL-1, tumor necr
osis factor (INF)) & DA M A VEANHEBREINT-, £/-, BERLVEIZIL
PSHIMTHEEINDIYA I A U OFEASLBITHMR L7 (Table 4), REER/LE
YCHH LT~ s v Ty —VOREBMPURL TIE, PURIRRIZSLER S F TH 5HCD86
DIFEBRHR (10%2>520%) L TWie, HiZ, BRAVESTLHE L~ 1T
7 — Y% THIIRERS L. PURCHIET 2 & T IR OB 5 SOE 23 858 L CTuiz (B
JRE REEDHIR) (Table 5),

3.4.5 In vivoCOHBEEA R TIBRERLECDOEH
(1) WFFEN R B OBk R

<~ U AZEREARNLVE L EI0MIKIZE Y 2206 6 #HEH L L, Ovalbumin (OVA,
100pug) X iChiken collagen(100ng) THE 1% O i HLAAM 2 ELISATHRIE L 72,
BRERLEZ10°MQ2-4mg/DKIZE DV~ 22206 6 BEEG Lz, ~TU R
X1 RICHSmIRAKLEZ, ZOXICRE LI~ A2ATIX, KEOHIM, FH
fadk, MoRRMIARE, MAPPARE CHEBRNBOONRhoTz, iz, BMaEin v
itroCH:E L CHHIIEMIGIC ZRITB O e hoTz, Lol Migiiia % 55 &

TAHL BERLVEVEZEGE LY AT, BN ILEL TV, w7 X
ZOVAD D\ (FCollagenTHZE L, M HAMER <5 &, BIEALE LU Z2HE L
e~ U A TIE, FURM o R W & 417z (Table 6),

(2) WFIERCR DS BEIFF SN D RR

DES, BPA, EHP, NPEDERER/LVE 25T 5 L, in vitro, in vivoT~¥ ¥
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ZDY RE, v w7y =R L, IS, YA A CREA BUREE
EETTETDENRPA LN R olc, TROLOFEFRITEERLVES N E FORER
CHEH L, 7TUAX =  CREREORIEI S NOEHZ KIET ieLn
bbHENRBINT,

3.5 FEM =X b u by OFFEMRICAT 2 EENMm CFF 7 Av—7)
(1) BFFENEA M OVRR

Bid, B K 2B AR & IS X 28R X0 EE SRR S

TW5, BEEIHELRTA NIA RV EVCE VB SN TRBY, Z0OH
finmhsZ Lk, BPHREREOFREZSISEZT, MREOMIET =X
Fe Yz VDR TIXEBEEDKRTZB|EEIT LI, Z A YD, F
BEORFFCEE R EEEZHFORLEL D1 OTHDH I ERMBRT WS, HIE,
HHERIEDHEEDI DL LT, TA NI VA —ILOEERZINTWDEN, 2D —
HT, REBEOT A NI O F— A OEMBFEEICLY, LA RFEH I RET
VA7 b @D, BAROLHERERO LT B HERIE O RERIE N
DiF, AARTIZAEMICHESIEZA bo Yo v 28 T50MB2BRT 52 L
B, 1ODFHKTHLEFLNLTWD, o> T, T A b P = BN EEK
IS b TWnbdEtEZOND, TI T, YA oY 2G0T A
Y e AR LT DR & RN ISEELE DY RS RIZ T ROV T,
(a) HIFMRBIZCLDER/K & (b) flE MM X 2B I i 2> 5 5
N, ENENOFTEAR L RRIZHONT, BLFIZR LT,

(a) B ——WNWHELWE N FFMROS b, RO 2 D 58—
[H#]

SFET, O oY o NEEREZRET 5 2 LITHRE STV DA,
ANLORNZMHEDE R B IZE 2 2 BIZHOVWTIE, #EEShTniwn, £
CTCAERTIEH, BEPTZA M Yo UERIERZR IO N TV DH AT

WL A b YN, BERICEDLIICEEEL 52D
L HIEFEMBOSEOEELE LTHWLND T V) 74 A7 72 —8 (ALP)
G R OVAIRICIZ L D EINT 5 H L T A (Ca) L U > (P)DREZFHRDZ &I
LV EET LT,
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[ ]
BHEMBEEMPETHY, 22 Pz b FZ— (ER) a KOB HFIHL T
WD T ENMBILTWAHMCITI-E 1 iz W T #IRIC A LONSWHELYE
EITEDMET R b Y R IR LEEE% . ALPTEME, K OfCa & POJRE & HIE
L7z ALOWNZWHEMELE L Cp-/ =7/ —/L(NP), EAT7 =/ —/LA(B
PA), MOYT7 Z Vg 27 )L (DEHP) , R OMEMPE= A ey LT, A4 EA
V.V =mATA KRR AR hr— v E W,

[ R ]

Fig. 112, MC3T3-E1MildZz N LOWNDWHEME 213Xty =
CERMUEEE L L EOALPIEEOE L Z R Lz, A LORNGWMHELWEIZB W
C. NP(Fig. 1E) &DEHP(Fig. IF) ¥ CIZALPIGMEIZZE LIZR G722, B
PAIZ Ko TR EARAFHIIZALPOIEMEAEE AN L. 10 MEIN TIEAIL. 6 FF IS L
72 (Fig. 1D), — 5. MM A b oY = 2k > THALPOIEMEIZHE I L7223,
M PET A ha Y OBEIFERE (10 'M~10"M) TRM L E & DA, ALP
OIEEDOEMMN R Sz (Figs. 1A-C), Fig. 2 & 312, AN LONSWEILYE
T A b e Y= COFE T CTEE LM 5. CakPORE L 1L
ZNoR L7z, NP(Fig. 2E) &DEHP (Fig. 2F) Z ¥R L72HA1CIE. CalFE O BMNIX
RO ho 7223, 107 °M OBPAUSINC £ Y Call B34 4 51248 L 7= (Fig. 2D),
Flo EHETA IR Y2 EI0MRINT 52 LIk o TH, CalR I3 4 fF1C
N L7z (Figs. 2A-C), MR OPIREE & Callg £ D2k & RER D ZEA{bL % = LTz (Fig.
3, ULEOFRRLY =2 a0l bd, ALOWNSWMEILME D]
D THDHBPAIZ L > TH, ALPIEME, R UCalPEENIMLI-Z LD, —# DA
TS WBREE b & HFMRO Sz RE L, AKEZs S EZITIEREZRSZ
EMHIGLMNEIR o, B NELYT MR TH HZMCE-TO MR FE BRI X 0 . 4 B
W NLTOWNGWHEEDE O H TIXBPARER b T A bu Y = VERER 2NV 2 &
DRSNTe, TDZ LN NLTORNGIBEELAE T, BPAIZ D B R O it HE1F
DEONTZREERDIS>TH D LRSS, RERIZEL > T, —HONLTONT W
RIDEOCHEDECZ A ba Yz k> T, BEKOREERIRD D Z L %W
BT o T2,
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(b) BWIL —HEPET 2 ha Y = o ANRE A O 4 A M E R B ———

[H /]
TATVF—ADNEREICKETZED LI L LT, BRINEZMET 52 &
DB TWD, —FH, fiEo 2 b Y= B L Tk, BEREZREET 28
HFEIEZHDLD, BRINCEZD2ZBIIHEVMOATHRY, £Z T, HPET R
FaP2rD12THY, TA Yo UFEROBEmNT A A o —Ln, BE
fa~D5 b L BWIIZ ED L D ICHBEE 25052 EHZHEME LT, Ei
HATole, vV AN IR T 7 —UFROMETH HRAW264. THIALIX, Mouse Recept
or activator of nuclear factor-kB ligand (RANKL) fF7E T C. FkE #ll i o 1%
T DA RIS X 7 7 & —8 (TRAP) B O 2R MMIZ /0 b d 5 2 & 2340
BILTWVD, 2T, B ML~ SR OE RO EEEEZ I~ 54 B0 FEERIC
WL THDEEZLNTZTZD, RAW264. THIRZ FAWT, EBRZ1T- 72,

[ 7]

~YUARI BTy —UROMITH HRAN264. THIAEIZ, ER-a % Ein T E AL, G
8D 7 o —r W 2L, SROEBRICH NV, ERaZ Bz FHEALZ R
AW264. THEAE Z . 100 ng/mlDRANKLIEIE F T, Z A A M — L&A HML, 10% de
xtran—coated-chrcoal-stripped fetal bovine serum (CD-FBS)& A phenol red-
free a-MEMT TH5#&E L7z, 7 HMEEEE. BEE L. TRAPYE  TRAPTEME D HIE
KOWEMBOSMEICZVFESND ZERMONTND X X7 E (TRAP, ca
thepsin K, matrix metalloproteinase-9 (MMP9), calcitonin receptor (CT
R)) ®OmRNAL /L ZRT-PCRICTI~Tz, £/, FEEKETT, Miaz ) o @hre
LD — k&R 7-0steologic Multitest Slide (BD Bioscience) | T10H fE5s
ZLUVERINZ S RIS BRI E O ZNIHA A =2 W TERE LT,

[ 5]

Fig. 4ICTRAPY: (A Dk 8%~ L7-, RANKLOFRMNT XV . TRAPY: &[5 PE D Bk 72
LR BN L7228 (Fig, 40), 7 AR b — LI kv EEKRFHIC, BERA
MR OTERIIM 2 b4 (Figs. 4D-G), 10pMD 7 A X br— Ll XV | 1ZL A
& DN A A D DR HE TIEAE L 7= (Fig. 4G), 7 A & k1 — /b (10puM) B iR
TIiX, TRAPYR G ICITE A 5 2 /o v o 72 (Fig. 4B), RANKLIZ X Y H#§0 L 72 TRAPTR
PEIZ, 7 A A b —) LT ko TREKFIZHEAD Lz (Fig. 5), E7-. RAW264.7
HIHL Z RANKLIFTE F CREB L2 DY VRV U L ORI & WILE O H g %
NIH A A=V TERLEMREE, £ ZENFig. 6 LFig. TIZ/R L72, RANKLEN
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ZED VBT T AOWILEIXHEIN L7722 (Fig. 6B), ZOWIILZ A A b=
— VI X BEERFICIMZ S5z (Fig. 6C-FE), WIEmME O ER&OHMFEIC L -
Th, FARRIZZ AZ b= L) BRI Z BN DR 56T (Fig.

7)o RIS B DO NEIC B D X 2 7 DB B % RT-PCRCH - 5 R % |

Fig. 8IZ/k L7z, RANKLIRIIIZ XV | 26 OE MO bicBb b 2 X7 H
DBEFRBEITHEM L2, 10uMD 7 A X e —/LIRINZ X Y | TRAP & Cathepsi
n KOFHEITZAR DS TER  BRIIZRS EEGT 22 /M6 TWDHCTREM
MPO D 3¢ Bl & 139870 L 72, CTR & MMPOIE AR #l i~ D 3 b D 1% ] D By P& TR BL & )
AT D5 ENMESNTEBY ., 7 AR —/LH, RAW264. THIL 2> & A% Hi
R T A OB T E ISl T2 Z E ARSI N, ThHbDZ L LD,

T 2 b2 D1 OTHDH T A A b — L BRE M~ 2 E L.,
B A Bdl 3 2R 2 RS Z L BRI E i,
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Fig. 1 Effects of phytoestrogens and environmental estrogens on ALP activity in MC3T3-E1 cells. The cells
were suspended in phenol red-free a-MEM containing 5% CD-FBS and plated at 1.5x10% cells/well into a 24-well

culture dish. After 3 days, the medium was replaced with fresh phenol red-free a-MEM containing 5% CD-FBS in

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 contents in MC3T3-E1 cells.The cells were

plated at 1.5x10" cells/well into a 24-well culture dish. After 3 days, the medium was replaced with phenol red-free o~
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 Ca was measured by ICP-AES.
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Fig. 3 Effects of pl 2 and envir estrogens on P contents in MC3T3-E1 cells. Sce legend 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 a-MEM containing 10% CD-FBS and
plated at 1x10* cells/well into a 48-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 (10;tM) C: RANKL, D: RANKL+ Coumestrol (0.1uM),
E: RANKL+Coumestrol (1uM), F: RANKL+ Coumestrol (SuM), G:

RANKL+ Coumestrol (10pM)
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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 «.-MEM containing 10% CD-
FBS and plated at 2x10* cells/well into a 48-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 pits in 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 p or ab of cc ol 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. A:Control, B:RANKL, C:RANKL+ Coumestrol (1uM), D: RANKL+ Coumestrol (5uM), E:

RANKL+ Coumestrol (10pM)
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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 ares on
the slide were analyzed by NIH image. Values represent the means + SD.
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Fig. 8 Effects of coumestrol on the expression of mRNA levels of osteoclastic marker proteins 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 the cells were plated at 1x107 cells/well into a 6-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 levels of osteoclastic marker proteins were analyzed by RT-PCR.
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