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.M L EREHEEERE OB . FIEME (B RED RERDWT, FIETEEL .
<OFCD 3Bt BRiEERE> BT, fMEEOHETEICEIDERKL Tz OECD
ISR OLE, H- B L TE-EENE2NMEDS S, TNoOBRE
o2 UT SO N S < SEYE O RPSIREO AEHNMBRVEE 72D
=R OWT, BEAMNCHEZRRL-. BEMICE, OECD 2l &30 THFRH
REETEREL TS prevalidation (8L T, FEIKEEK. Hershberger #5&
OWEBL OECD H1 BRI 2 407 (28 HRIREHE) RBEOER BT 5HE
AEBRE LS (B, HAME, @7 R . 51 EEER D ORFIEENER
SEORBEEE LT, NARMI Y EOFEERETE B . BET 3D-
QSAR \ZHI¢ 5 ERMATHIZ (FE) 2BHL. 12Ea—¥ -0 )—-Z2JC
EDIA MOV YSEEREDESIWERINZT IRy - 1V T IR ACEDER
V3AD, invitro B2 ERL ., HACHBWRASEEEET S 11 EVPRE SN,
E7m, < P < B Y E R R BT R A A > IR T, BIEER
(EB/ND . h2mEER EE, BR) S0Ef2 Lz, £ ERREOT IR
— 2 b fe 0BT BB, BN BN OMBICE T S WRENE £ T T,
ERREERL TREZEDBRELTN. BERZKEAL L (BN, EH, #b) .
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A, PFEER
AT, A <L EMED
EEEOR, RBREOEREzRLELE
e efE L, T<EWIER, EERIRSH
T, ERBEEDIR DS & TIORFEE
WHRILE, REERATONSEBIC. &
DM EY B R E o T IR U S
ZEMNTEZ IS, EROENNTE
MEEZDIENE, EROIDRET
DEMUABRHTENSEL T, BFH
HimHERE (OECD) . KEBREE
FrE{RHRES (EPA - ED-STAC) M52
BINTWBHERBRIEORITEIIER & &
BB EEn o 0%RBE., 1o iR
EOBREFBENICHET B LICE
REBRBNTWVWS, Thbi, 1) AW
#reoEEE 2 - THEEZEEZL
THWBHEME, EEBELCEYE. i
R BFIE MR T BRIV T R RN
RAMEHN TS B RBERY E & B
R & e ALY EEZZEEL. 2)
BEFEORBRRBEOPNS, HBENWIEEK
BHLSEHRICERINZFEEZR N
TEZFQERZRSTL T, TN ORI
EONWTAY Y — 2 ik, B—4Ei
B, BoEHBRGsNICHEERARR D
Sz s EEMRBIRICE SV THRESE
L. 2) FOHRBOBAME 2 A
BB (T Rl 2 hlER) LemT s
eI NNy T) BB EELL,
Fn AT, 4) kD NEFEBERIE
R L TR R & HEIFSE £
L, ZORBTRBITAE FAOESE
RIREIC D NTOERAIX T 5 EFHIS
WMESLTOREZERZTZEERES
L7,

B.EHFEITIE -

SEFETHE L APE0 14 EI
FlHAEET, 1) BABRIERE. 2)
OECD XISREREDH R - HFE. IR

W< B LY EORERBICETLHR
EO 3 HBICHDTTHEZRT .

<ah BR 1L B FHE >

1) RREANEMEL O —fiza
BROPIFEEL T, HZBRAT Y SO
VIREECBIT AMEEEAERE L
M7 v ROy VIEETERERFAT S
WiT. BEBRRT Y MIERAERI
£ testosterone propionate (TP) 0.1
~ 1 mg/kg HHABWRBEERILVED
¥ TZANTHS flutamide 0.1 ~
3 mg/keg 2ERTFTHREL T, BEAICET
ERBEEMSEBEL -MREEZERENT
TUNEL Bl ED 7R M- R %, £
T—HA M AOU—CR DR E
#RAT L 7. a2u-giobulin (AUG) 12T
ArOPrrick s TEERNETFT S
TEBHENTNBEIENS, BRI N
Oz DES #EZ v HIZ 0.01~1
meg/kg 14 BEZEO&RS LT, #5 v k
THREMICEA I NS AUGC DfhiRE
KRTAEELA MO DES O
MAF L, /2. RT-PCR &HITXD
FFo AUG mRNA ##lE L7z,
EERAEBLURE AW HIETHE,
pEmEEHWEEZERENTEY S
FIVEERZEILT 22 ERLEZD
fstE LT, AF 0T RELE S ZHERE
BETFI77 3 —C@T %5 NOR-1 Eix
TO7oE—F—HEEEN TS —F
METIECDODRWETSZAI REZ,
BAILD3T3 flfgic A L. ZELZBH
B AR (STSNL #EfE) Z{EEL L.,
forskolin & % Wit TPA Z¥EINL THEE
HRABOBEERT L, 251, BE
Two-Hybrid EBBFEOHRBITEDER
g amEAEAORAEENELTE
IAPE Y »ZHE ER abBLlUB
L7y -t 5R%2EE0. HERI
LA~ —BmTrEEALTI 707
Lo— b ETHER R, KOBEET. &



BREOHBRREZRRT S 2 & riEdl,
iz, ZTORIT SY BWMMT ALK
OGS Y B OER S alge &
INERT LIz,

2) EHAMMAELTIE., AR
SibEHHE DS B, REEEEE DNA
HEEPB I THEOERBIEZBRARICT
B ERHMELT, BEER T/ —
B ESEAEOEEN 7 ILEF 2 H
WTERNTOER T =/ — )V AOHKER
BIHSTLMBEBERO ) FRORE
ERRA, THIT, LWHhW 2 E-screen
BRIz DiiBREeEfOoI Y o VEE
oma, BLr RT-PCR Hic&L T
A ROD VIREMET PS2 FEEMH
A, . LA HEO
DAZR—H—EFEZA5NAHTAMOY
R OEREERS DT, TV
RBIUNAAY—IZ 17 B -estradiol
# 2~5 mg/kg WEERNRS L. RFO
CE ANVAT Y-l EEEL. &5
. MEEES o BT SO EX ST A
EHAWT, TAMID RBHTBTS
MEAERL.

3) A5 - FAIWCERET 5L T,
%A HOFAERITRD M ELERAMN
HHEINTWD 10 BOIZEHE %K
THEBNEROKES LT, &5 24 W
BIHERMEBEL THRETH @&
(SDN-POA) 2 & D &AM D 7 A b —
A% TUNELEIZ L 0BEL =, F£i-.
S MRS .5 HBA WL 11.5 BEEE
L T. estradiol benzoate (EB) & %W
12 DES ZEFRFICEML TFOEE
BEETAELEDIC, Y AF Ty
MEBIUORBEMLEREIILDES
BRODLAPaY 2 ZEERORTEEZHN
=, ToIT. FRBIOPHEIIRRE A
THZEREL - BEEZ v bo 260 ~

1250 me/kg @ dibuthviphthalate
(DBP #NO#\E5L 7T, BEBEBKOE

B\, MEFOTOVzATFOr BN
IA MO VBEZAELZ.

A)EFEBREE T, 78 NBIAF
Wk B EEE CET MR s LT,
iR o v F0~8HIZ 250~ 1500
meg/kg @ dibutylphthalate (DBP) % #
OFkE L7z, BITRADCHEBERELGZ
BELEBEERS Y PO O0~8HI
DBP ZfFN#&xE5 L=,

5) BEIEMEHRIE T, PREE
ST RN LI FDEORE
BT BFEEE LT, F344 SIEEH S
W REFAV, HE1EBKBI DHPN T
AV L—aEZL. 1HERS
10000ppm D H I T v DA RF I
(SDM) 7% 8 HIREKRE L=, £0D#E.
50 AWl Omeg @ EB 2K TIZ 5B
IZHEE L 28 EBICERAS L. £
NEEOERIVE XL BHNRARET
#% GST-P iMoo eI RIET
ERIIDONT, FhEsEEEiL R (Liver
Middle~term Bicassey) % By, R
MIEHBICHS vy FOEE, S50 FO
BIEHEH LT, ATSARE DR ERE T
B,
<QECD i it~ & BR i B 7 5P >

1) OECD iz BiFAFERKHARDB
& Uf Hershberger ik :

prevalidation, validation 7’0+
— )V OBRTE - SO QEFIRIUTER LT,
AT O ES 2T/, Thabs., 7
BIEKERIZBWTIL, ethynyl
estradicl (EE)ZETIHE & U THRHK
BTy b EIIREBENERA S v b D BURE
DAE. HERROMEIEIZL S RSED
HE, T2 YT AT AND
A W0iE B@P,TCDD I L5 EEHROM
Fr&fTly. Hershberger BERIC BT S
EREROEBIERROBIRICET S
ZHEEIIZE S T TP &REICEAHEE
AREBRERMT2EEDRIEAT / —



WADEEHRIZOWTERA,

2) OECD A K352 407 (28 B
MR ERESFERPER) CET 0%
LT, EBBEERANYT—ayERE
CHESLT A7z, -7 k2T
=T nonylphenol BX X
methoxyvchlor @ prevalidation X5 %
Folz, £ BUBRHICRETAE
RETHS a2u-globulin O#ERLVE
FHICLHBETTRDLTDITHT v b
IZiX EE0.5 ~b0ueg/ke. D v BT
2 TP1 ~100 mg/kg &5 LT, 7+
& TH AUG B AUG mRNA D
{b&, DoAY BLU) W T TR
L7

VAWM < FALFHE O HEERER
M OE T, N < EALEY
EOEMSZEE~NOHEEERE. Wiz
DFLATHERBIIBRTSIEFH
& LT, TAMID EREFEER
ET AN FEEDERIZDNT,
TR REBENDOD Ry F IR T 4
ZFWw, TIROT7IRY AV TITRY
fbagconTaryEa—F—X 01—
DR ED I A NOD  ERKRSEE
BT EAEENHEINLSHEEZRDIA
AT, EREFEMEERECLZEBRERR
BATIAND D VB EREOHE
% T,

4) 3D-QSAR TR T B EEMITH
BRETH, TARIIZ>DTIZR
M PUATIZAMENENOLA D
I BREANDESIILDEEERE,
DNA LOV AR ALV A MEOHE
BEHEBCEETEELZHRCHEL M
BRENEBRBIC I DR LI,

<HHWHHALEHEORERZE
BT SR>

NFZNVFENTx )= ILORFEN
TLER DWW T, Ah < bEY
EOEEEENFELNTWAYWE DERE

TR T B0, SEEEY
WFEN Tz /) —IiCET 25 DFRE
EREL T,

DM FWEOHEEERT —F N— A
OREEL IR THEEEEMEEICET
LW LT, EMEOHEEERC
M BAEROT— ¥ RX— 2L RFB X
KA o —Fy bMSFIHTESL VAT
LAOBEZBN LA, £, TA QYD
TR BREO IRICBEOLTY X 7B
FUORRBESINVEEOABRFOERE
{transthyrein) &O#HEEOCETU 7D
Iz BB L7z,

IV EIC TS WS &
TlL, WO ELZEDEDREEE
BELDETERZESCREREICBITS
REGEMOENEEZEZT, RBEEHD
EWEBEbisBEHsBOHEEREET
PHIHMBRL . LEHEIc B L .,

YRGB DT — & N — Ak &=
ANOBILEBEEIC. Rowh <ilibEe
MBI T ARAEREOERIIDTT. N
SR EALEMEDF T R EDR
FORIBEDEE, BMEFOREZTD
ZEELE,

C.TH9THE R
<FRBRIEBR >

1) RBEREEE Lo —fRHR
BRAFZE T, J17 > ROodx VIEGE
R EREFT A=, EBEERS Y b
ORI IRIEIED & HEEL 7zMile =R\ T
TR b AR KO E M E R AT L7,
FOAER, KB® 78 BMTTE -
ZIZIEEZ w FOENOHK) AT FIZEL,
TP B L flutamide #HH5IT L 0FNF
NARKEGEWIZ TR - AN B X
EINL 7=, Bo v NTRAEMICESE S
N5 AUG OfFRBEICHT S EMRIA
oY DES OEEERGUER.
Mm@ AUG WHEBETFMICELT S Z



EEPpoMhicl, IHICEEED DES
(0.1 pg/ke/day 14 AE#ES) ok-
THHBITET TALENHEM SRS
7w, £7=. AUG EZETF®. promoter
EB D cloning Z2fro7/z#R. ERE @
Half site 2H 35500, ARE 3R
iseinho 72,

HEMRESEEZE WM TR, &
BERERAWERZERENTH T F
WARZERZEZN LT BLEMERERD
BT, BE2EARTHESATOA RER)
FUREAKEEFI I —DET S
NOR-1 EEmEFO 7O —4 —fEES %I
7 x - VPRETICDRWETIAR
K% Balb3T3 MifEIcEA L THERL -
WEEHMEE (3T3NL #ill) ZHnT
Bt Uiz, FOBEMBIC forskolin ®
TPA ZNL RIBE, ©H3RETIL T
T 7 PIFENEBEEORN 30 FEL LD
EEZRT I EERGMTLE,

M ERaBELUBBLETY~ZHA
A AFEEBRITERERE L — 5 BET
FEBATHZ LK, v 0T -
N ETROMEI. EAEBER ER &
HETAYHEOREMNREEL AL, 5
2, SY Mix sTE LU RBTEELS
NAHMEOEFERD. estradiol(E2) %
FirlomETES D EMH e MICEN
7z

2) EBHRHMHETHE., Nawn<
HAEEHMBEDHE, CAT)—IVAD
EgEAEicid, £ hTHEHEELTRET
o7z - B EBERD T
STIA3 MBS L THD, & NAEm*E
iE MCF-7 ZH W= E-Screen 7 vt
AT, EA7x./—IVADOHERASEKIL
B EWiT B R A T A
AV 100 FLAERIBL TS 2 EAREIN
oo TAMOPIVREBEOUAIT-A
—EEIAENBATI-NVIA ROV
ACE), CE AWA 7wl (CE SR

BX Wbe- FoFoA 0P
> (15 a—OHEs) D [REE Tk = AT,
E2 #5155y NrRHD CE X)bATY
— N EEBLER, 28O CESR &
B X, 4AfKERbEL D 1 kb
EKREVPHAFEEN 22, —FH. NAA
& —Ti. RFEOFER CE ALAHTY -
VBBV, APIKEB{EERTH-T=. F£z.

15 a-OHEs #=E T 5EEA S L%
e8I, 2.5 ~100 ng OHBETEERA
felfeoi, BB, Ty MTBWTI,

IA O REICRE R
TEhholz,

3) &R FBAEWMTE. v MRIES
HBWIEHER NN E EYMEE
AT A&, BOESMMbicEEREE %
B3 BHRTFE MR (SDN-POA) DA
OB EEERECOREZERL LIz,
Fir, BRIV EYBIUADBD
LEHAERARETNTNE —EDOYEN
#4182 SDN-POA DM T b
— L AEBRTHIEMBSMNIEIN.

A BV & B W R < Bl
YO AR R B X UEREMR I RIET
EEERTTAED, Ty MEERICH
VF% ER OREMRBLERD western
blotting KL BMANEZ=METLL, DK
EERWT, EB BLU DES tk5E
BETERL A OB RN, MAEIC BT 5 ER
DRBFEBHETH I EEBHAS MU,
EFRERIT IR R S OMREE
AR AERIIR I BT A TR B AN
ME5LTWhBNAL Mz,

4) LIRS T, TANBIAT
T X A4 EEEICET A5 E LT,
FiEs 2w ~0~8HBiIZ 250 ~ 1500
me/ke @ dibutylphthalate (DBP) % #
NG L& 5, 750 me/kg BT
MO ELRAEEIC LR LR, BT
HIZHERR N EER LBk > v b
DO~8HI DBPZ®RUES L&

A
TS

e



A 750 me/ke WAL THEBEEEERS
EiziflZ Nz, cns ol & e, DBP
17 & B REIEVE BN VIR TR RE S D #1 )
MEE LTS I EHREE Nz,

5) FEEMEHKBUIIE T, FTRIEE
BT BN N ELEYE ORE
BRSO, IPR@HE S v M
DHPN T =3 I—>a 4EL, 18
BlCHIL TP ARFI 2 (SDM%Z 8
BERAHS S L/m. F0#%. 50 WL 0
mg @ ERB ZEFTFicEMHL 28 BT
Wi Liz, DR, METEBR. R
i, JENZD 53, DHPN/SDM/EB ##
TORBEREAREKEED PCNA BiER
iz DHPN/SDM B LA ECHEML
oo B, REEOHEFRIVE ICESE!
MIIRETH D GST-P IR 0¥
ETRIETEEIIOWT, FoEsEE
MBEEREN, ABREB LERICES v
NDEE WS o S OIRETEH & TN,
B L., TOMERTEECHESRIVES
W, HFORPAREOCREZIZIIREES
Aoz,
<OECD ik Bk BR FE #E P>

1) FERARRICBWT, K3k
Sw b EREIEH S D EEICHT S
BZEE T AE, TRMETFRED
BB S v b THRBEWEIEAR LN,
DWT, REFRT v b3 ARIR T H&4E.
SRR v F 3 HEE TRSOETE
ZEMNMET L. £ v b3 HERD
BEDORIGNRBEN =, £, AT
A buTr Y8 ZM 189,104 14 EEO.3
rg/kg OFERKRIERZBEKENIT
R L7z BB, FERIERAERIIBWT,
B@P BXLX TCDD O#HEE#RIZR
SIIEho T,

Hershberger EEBICB W TIE. TP
&Pﬂom&%gwm%ﬁmfﬂﬁmﬁ

ELT, REEEMNICE ARG O ERR
mhEED b#’LTJﬁ\ i.() mg/kg LA LD

RETRFORINIZERINTZ2H0 L
Bz, TP 0.5 mg/ke OEERITET
57ROz oHE flutamide O
IR R SN olz, TaB. BIED
HWNIERBEHFINOERREEZET
A0 L, CECD 2l C0HET2EL
~EEA L7z,

2) OECD #H1 RS> 407 (28 H
MREHRESFEEBRE) CET 505
& LT, nonylphenal B0
methoxychlor @ prevalidation Bk %
Tolz. TOHE, EKS OIREFEE,
HEHEE, SR EACBTAETFRE
g, TA DD HEROY AR
B, MAPOEFRIVEEE. BROR
ERCEET B TFOBREEIER < —
—ITi3R 0 BN D SR E N
#oy FOIFIRICBWT, IR
RETHEEHETHS AUG @ mRNA
BEICKT S EE OREE T AS
BT U RIT TR LR, B
504 /kg @ EE ##&45 L-HTHRED
TLEN D SNz,

DWW < TALFHME O G B E

FEEME O M T, WA MfJKELﬂi%%
HOEOZEEANOHEERZFT LR
I THBWICET TS 2B E LT,
IXFD?:?%@WE%%&T%W
W < BEUERHBEITDNT, ZEAKE R
%%K®%/#/02574¢ﬁh &
BIEEEERET S LN, £z,
HRD TSR - A7 TH ALEHh
LA Ea——2A0 ) —Z 7k
IA MDDy UREAKEEEST SO RIE
WRBENFHEICODWTEHBRERNOHR
AR TEHEEESREZAELZEZIATNR
MoEEDO® S8 11 @mRHIck
Do,

4) 3D-QSAR W T 5 FEEBRMATHY
Mg TR, ANz 7 IR
N FUSTZARNENENOLARND



VIR ENDHEGICEL, BEKE
DNA FOVARAIV A MEDH
BERCEFTZEEZRSL, Theh
CALE Y AR BRI R AE
HEZRT ENE N ENTE
<SHDWN S ELILEME OREXE
W BT A RETREH M

VB7IFIN T/ - IIONDWM»
HAERICDWT., SEERTILFIY
./ VORI EEERICTOWTE
EFOBMITAB L., in vitro ZB LY in
vivo ZBTOERICMA., FAREBERN
FBEHEBRF—A 05 B M 2R W
MLEBEBIIDNWTEED S EEDIT,
—EO TN AT IEDRH <
HAERICET 2R EE LD,

2 EMEOMAEH T —FX— 2R
DOBEELIRITCHBEFEEHEBEITET
BMILE LT, N <ilb®EyE
ORREENELN TN AP EOBERE T
—HN= 24T B0, LESE O
HERT — & R— A QREEE 3 RITE
AR ET ABIZEE LT, TO Y
4 7& LT access RIWTHEIFEL-MEE
A () ERF—IX—-ZDAE (5
—4& LHERE) ZRETALALEEBIT. TN
B A=y FERIATES AT
LNEFEREE,

NEREZICHET SHFHMMNIG &M
Tid, NI LZHEOREZE
REZL LTRIEPHREREIIBITS
FEHFHEDENSEZEAT, ROBEENED
ELEELNABENEZECFEREED
PcmEL, LEYEREBELLZ. IO
EMEEIC, BRINRERELED
BEAN L LADBED RO LS
L30T, MEREEHR. BYE. BRE
ks & mEH, EREINTEERER. X
MAEEBERICOEL, BELTT—H A
— AEER L, T BHESBREDR
WEVHE., ABEEI YT AT

KDWTEHIIRRT ET 2 EEREAR
Uz

4) IR RDO T —F RX— A &4
E~OBEBER, Npun<EA
ZWEICET S HBEOERIZDTT,
TEk 10 FEE TN S NN <EL
L2 E DF— 7 — R 2RI BRI
DWHEOREET oM. {EEME. B
MEH OB, NMEANDEE, WED
R (07, . AL L B,
WE (FEZE, 17HRA) . PHARIKED
WTHBEZTETW, FNENOEED
HTE B B VIR T B R IR R I 2
BX5TRE2LE, LLOBREKERE
ML THEEFORE., BEQKEZT -
7=

D. &g

AEEERML AR, RFILT3
SBOMFRIC L > THREN.

<Rl BR 7R DR Y >

1) BRENEMEF L ) O—iE
BROMEELT, U7 RO 4
e, BBRAT Y COMUIREBEENS
HMEEL MR ERNT, TR M-8
FNERERAE DA R ADD —IT
LB BT RIERE L LTREE L 3 5 AIREE
AR I, HI Yy FTRENITEES
N3 AUG OmHPBENERTIANDY
T2 DES #E5ick D HEKENICENL
L., KBED DES (0.1 ng/kg/day 14
Aff#HES) Ko TEHRBRITETTBZ
EMBShERS T, ZOFER. NG
OAEBEMNWT ISR wn < ELIER
D#F T2 I3IBEEITIR0 D B PIREMEAURIE &
N, AUG B L TiE. CECD H1 EZ
1 > 407 @ prevalidation 2B W TH
ZHRIVE S HBWIEBERIVE ER
DB S 50BN ERE L, £
DR, PRI LT EE &#5I2KD
FHEMP O AUG OIEROTUENFY 5



=, TOESZERALMITHIER
HiRrah 57z,

B ELE WERZIAEKENTS
STFNVEEZEROWEE LT, 2EMAFT
HHAFO1 BRIE P ZEFREETT
FR—DETS NOR-1 BFR7O
Ty —fBEE N T 7 —EEETIC
DRWETSAI REEALTHEMLL
AL AR (3TSNL #Mka) Tid.
forskolin ® TPA THIF®E, V¥ 7z
S — IR E L0 30 FL DR
EERTIEEBENILE, TOME
. MERREEGRILE LR EDESEEKE
FLRIVEAMERZHRRENOERR
TR TEAMEEEZRETSHDTH
D, SECHEORENRFEINDG., &
7=, B~ ERaBXU B EHHIAALICEE
B X8It R LR —F—EETZE
MATBHZ &L, KO@ENMDERK
FE A fRAT ERTERIC TR o T

2) HEMRBMAT T, Agh<
HALEHEOMEEE ST, £ THE
ELTEREEMRD T /) — VR
EOFRE STIA3 &5 L THD, B R
A MM MCF-7 2B Ww/iE E-
Screen 7 wizA T, EAXA7x./—IVA
O TR S VR &4 [ e g sE
REBRTAHEMED 100 FL EEEL T
W e, NN <IIEEYED
AEECHBASTEES L ThH I &
BE S hicEN, TA MDY CRE
DYRIR—N—EFEALNBATI—
WIANDOYo Y, AFaA—=)LALAT
W BRI 15a- EROFIITRA
hOUr ORBSTEERENT B2 %
BESy RBIXONLAY —OCRBD
CE ANATV—VEEZEELZHER,
CHEOAFa I AINH T BN R
Ed, A fIAREE bR D 1 AKEEE
WEAWABEL T2, —F. NARY
— T, REOERATIAINANAT

W)L, AfKEBEETH . &
DTEMN, T bBLUNLAT—ITH
AT A NOYr ORBEEITHT SR
FECENE U A ERICR - TS Al
HhEZOND, :

3) &R - REWTH. v B
BB WIEHE RN N <EALEYE
ZAL. MoEsbic BEEREEZE
T 5 R TSR (SDN-POA) DB
DE L ETHHEODREZRT I 2N
sz, 6. BRZERIESD
SRR <ELERMNHREZINTVD
— B OMBENH£R SDN-POA D%
MM TR -V ARBRET S ENH
B EN. —FH. WEEBYMIEZRAN
FrEREBARICED, EB BXU DES ok
B RER OFERS., FEBICBIT
%5 ER OBREMENED, TOREE
FeLTTR M= AMNEERH LN
EN, w0 T AW <EEYE
DRZEREICIEENMEC TR - A
MEETHD, TR VAZHETS
CEiEEMMICAZ ) - A
B EIREME AR S 1T

4) LFEEEEE T, 7AIEI AT
iz LB dEEEICET 2EsEE LT,
Zw b DBP ZROKFELIZET S,
MOFETENAERICEREL., REBERKER
RHRLUABIERS v M DBP #8&0
57 & C AR KB ASE BT
slxnfo M5, DBP KBS
RN EBRRSONRNEE L TW
BT EMRBEN, LiL, HEER
O, Rpwh<EVERBRESL
TWENENIEAETHD, T LREM
AR ESEEDNS,

5) A BUIE Cid. BRIRE
Eiow T ARNDWM<ALEDHOREE
BEANB0, EME S » M
DHPN T3 LZ—>3 2 UEL. 1A
BicH N 77 ANEL T (SDM) % &



BERMESRS L, 20, 507l 0me
@ EB FETFIEML 28 AEICRAS
L7z, FO#E, WMETHFE. RE,
WA D 5. DHPN/SDM/EB # T
DOIREFEEE EED PCNA BRI
DHPN/SDM i UARICENL 2,
F7-, T EREERBREEZ BN, R
M L ERICHS Yy hORSE. KES Y b
OB ET> T, NIEEDERILE
DK BERISARETH S GST-P Bt
MEEORECRIZTEECDNTRE
L. ZOHEIENEROCHERILE I,
IFORIPARECIFAEICIZEE 5 R
Mo, BHFREEEERICE DA
WLEALEDE EEZ SN TS 14 W
B 10 B REREERNED 5N
TWAZ EnS, NI EDE
QAR BEE B OREE CHT
HIEEDBRIIDWTIE. FOEAETO
RSN ETHA D,

<QECD xfInid Bk R E P> T,
FELUTOECDTOTLNT—r3 -
NDF Y5 AR L HHgE 21T

1) FERARRCBWT. EE o6
THHRZME ST S S, THEKTH
HSEOIMBEBHS v b EEAT Y M3 H
METES. HEMEHS Y P3IHEETF
e, REAT Y FIHBROERESEDIE
TREENMR T ZEMHMhcEN
7=, —7F. Hershberger iEIZT B W
Tt TP 0.1~0.5 mg/ke CREHIE
TRAEBICKEL T, ZIFEBKICR £5E
BOoBEEBRHBMARD N, 1.0
mg/keg Bl EOHFETHERINIZIZIZEER
ETAHALO BN,

2) OECD A RS2 407 (28 H
MR SR BRE) BT 25t
& LT, nonylphenol BT
methoxychlor @7 LN F—S3 L%
Tolfsi, BMREOHEEE.
HAER, ¥5B LRI BU AL,

TA ROV AEHO— =155,
MO FRIVE RIE, EROBERNIC
FHTHBETFOREITER—H—IZ
bWl EAREEINZ, s
ORFEE S S LT OECD s &7
S TEBTHEEM N T3
BT O — A DWTIBRIR I 1.
WIERKE 70 b 3 — )L ORERIEED
BIhbnTnwg,

IR < FEEHEOFREER
EFMOME T, Aok <EtbZEW
BOEMSZSBEER~OREERZSFLA
WTEHHBRHWCETTACE2HMNEL T,
IR RO OEREEENETERS
W <EAEFHEICDOWT., ZARRER
BEADRYF IR T 42T, &
EHRBEREHET S T &Mk, £,
RO TSR - 17 TR ALEH R
5 a-FA0 )7k
APDTDr rERREEMEEST D TEER
RBEINSHEITDWT in vitro O
BRATERENEEZMELZEIAFHNR
METEEOH LAY 11 BRFRICR
oYt Wi

4) 3D-QSAR [T T 2 ERMITH
BIgE T, TAROYPz>O7 IR
N PO MENEFROLAND
DI VEBRKRANDESITLD. ZRKL
DNA FOUVAR ATV A MEDMHE
BHERCEETEEEZBRHL, TEN
DALE R ERFEIC A R A AR
RAZEErRT I ENRHehCENE, £
nEN, ZEOEEHDEOH LS. KB
A A ) —Z o TR A EET 5720
DIEHILEW =7 0IAD T OF SR
Brikd UTHEHEN A,
<N < FHALEHDE O RERE
HET AREHETM> TR

NFNLFENT ) - IVONZWNL
ILAEF D WT, invitro %& 3 Wit in
vivo ZTOERICMA, RNE R (fE



BT — 05 b MMIXT 2R
CEEBEBIIOWTEEDBEEBIT, —
o7& VEEL AT IVEEORNGH < EL
ERCEAT S HRZELD.

LM EORMBIER T —F N — X
OMEE 3 RITHBEFMLEMBEICET
AFge s LC. MAER #a) ERT

—HNR—ZONBEERESED LEDIT,

TEA A3y M SRIFATES Y
AFLNERBEIE,

VB Z BT S F WU &Rl
T, RO <EL2HEOCREZE
2#EZ5 L TREEPHEZBRITETS
TAEEOENSEZEAT, ROEEED
SENEBRbNAREHNSEZEOHRELET
MicEEL, bEhEICEELZ. 2O
FE AR, HEEENR. BYE, &
B/ EOER. BRI -ZBER.
WEESEERICHEL, BELTT ¥
N L EER L 2.

AFFTRREOT--FR—Ah Lt
ANDBTEBEIC., AW <EbE
MBEICHETAREEDERICDITT, L
SR BHREHADEE. AMEANOE
2 OB, B JER (EFE,
THHD . PHERECDODWTIERLTE
T, FhENOHEBOREEZREL.
BMEDOKEET . J5 DIFEWA
L% DN < BULFHE TR T 5%
HOEE, BEOHFEHELTHRIDHD
EERD,

E. #& :

AT, NI < BLALZE M HE DE
HEHEORW, HBEOMRBLROLE LM
FAEERL, TIEWTHE, EBHmHET.
E BB D O b & T2 OREIZH
L, SHEERNTHNSEIZ., Eoh
EY RS RTINS T &
MTEBDILD 2, EAOENANEERE
BABHBNE, HAOZOEBTOR

PR IRITSEE N E L T BEERY
J3HEHE (OECD) %, XKERERHETH
{#HEBY (EPA - ED-STAC) MRS
NTWAHERBRFEORMTHER S NEIT
BUENS DR, 726 NCHEER
EORRBEEBEMICHET S I STE
RAEBWTRY, B2480RFEEIT,
<R ERIEFEEPY> . <OECD % hnéthk
HERFEWA> . < NowH<EEPHE
OEFEEZEICET ARERERMN> O3
SBPICRPIL T, IEERELEZ, TD
R, MRBREOSEEREZNLZRNS
W SEMEROBREOED ORMBEDE
RO RIGE LD IERIC R L ZfEES
HBRENRBEOHBEOEBR B 5EHR
EL I EMNHRE, =hiC, FHRE
BEOMBICRNAKE. i 2on
b, « FEH D WIRFEBICRIZTT NS
{HEHALHEHEDZEO—FNHEIT N
jo. HEBtEHO-EBEEL T, OECD 7V
NUF—g3y - NUF—3a e
FEEL, RBICEDFREZRETSIE
MH#E, £ Nowmh<ilbEDE
D{EFEEZEIC T A EROFERITRLRE
TR R—AEERL., FD—H
A —Fy b OFIRTESLT AT
LAEBEFETSEEBIC. AWM <Eb
SR ITAT % REBEDIERDTZODE
& RERSERBEL.

F. B3EER

Nagao T., Yoshimura S., Saito Y., Imai
K., Teratogen Carcinogen Mutagen.,
(1999) 19, 233-241, Developmental
toxicity of the topcisomerase inhibitor,
etoposide in rabbits after
invtravenous administration.

Nagao T, Saito Y, Watanabe C and
Imai K., Reproductive Toxicology,
(199911, 37-45, Reproductive effects



of prenatal exposure to b-bromo-2/—- 2, fGEEF, SAE T, INEFE.E M
deoxyuridine on male rats. ¥, NEE—, TFEN. BEEE. E

LW (1997) Vol.2b, suppl.2. 87—
A LID—E, hE AL BRE 114
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A, BEEEES

EB S v N ORNIIEREIC BT SHIERER
EIO—HA MA—F—TETHILIC
&0, MEMOMfE v T Fade
AEEOFHMERERETLT B,

B. #gehiE: N

WEBRME 235 U Ty S ORNIRIERD 5
M E AL (FEA SR ERMRD , 7
K h— 2 (DNA KAL) BX ORI
OEE T O—FA N A—Y—THHT L7z

C. R

5w hAOESEEERRT B, K8k
24, 48, 72 QT B~ X OREREIZ L
ERERL-E, TR b= ABIOHEERIC
#1793 testosterone propionate(TP:AR
agonist) & flutamide (FLU:AR antagonist}
-2 2t R Al

D. #%

TU—HA FA—F—TEH L7 H b
— 3 ZMIIS OEIE A8 24 BN 518
L, &% 72 BENCIEER T v hOR
AT gL . ERERNS TP % 3 HE
KEKTHES QRYE) LR TP

0.3mg/kg LLEDETT AR b= 28X
GO BB AH A B, S MHliEe

BRI 1. CORRESEIT, B
7 ROaPx AREOFHEICH VS TP
B% 0.3mgkg IKREEL, FLU #5088
ZIHEL . FOER, FLU Lmefkg hE
DR C S TIIROM B & X Gon il
DEEAGP 51, FLU Smeke 2T7 4 N
— 2 2B LT GUGL HHROEINAGED 5
N, CNLOREND, AERRIT v
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Uz invivo (1) 7 > ROz I ARIEEHE

RELUTHRTHS I ENFRE SN
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@ WEHEZLATUR

Eiﬁﬁﬁnﬁ%ﬁﬂgﬁﬁ(iﬁﬁéh NSTHESE )

_. j‘b%ﬁﬁla

.
Wi in vivo A7 V) — = 7 EBRFE D 1= O DI FE

— & ar-globulin DH(APEIRE ¥ Endocrine disrupter sereening N DHE —

SEREE

REE
Il & @ za-globulin (AUG)® Endocrine Disrupter (EDs)
screening DA O AHEEEIZ DWW THRE T 572 &, EDs off
T A S N T W3 Diethylstilbestrol (DES) . Bisphenol A
(BisA)ZEHHES v M5 LEBOME AUG REOEH Z
HELER. DES. BisARSEHOVWTNRICBNT HME
AUG OHE & RO HEZEX h, DES #4581 < mEHER
R EROERETL2EDRP S EEMIIBVWTHHES
g AUG OETHRD S5 iz, AUG IZEEL Tid Estrogen
I & BFIFNEID A =X 1% Androgen 12 L DHIFFED A= X
AR EREBHINZTNREEDERIN WSS AUG OEEIRE
BEFDON A EBMRBOPTHE L., FHlT 2 EDTRETH 5728,
¥4 in vivo EDs screening & UTHIRITE 58D Bbh b,

|
REEH | (Ela‘) (LR AN TS

A, HEER

ELISA BItk3 7 v MOEFD a
arglobulin (AUG)DMIZE AEEFHE L.
% @ Endocrine Disrupter(EDs)
screening ¥EA DR O A HEMEIZ D W
THRETT %o

B. #f3EAH%E
1 {&FE & Diethylstilbestrol(DES){& 512 &
LR
1.1 {SEFE

I EATF v —IV R - IR (H
BIE ¥ —. T529-1633 WE REAEER
HEFET FE9H 735 CHEEZI N Crj: CD
(SDIGS 7 v MMSPE)ZREA L. % - Bk
Liz8., —AREDRIFR b DZ/A Lz,
EEREARTT, BIERE 23+2°C. HMhEE
55+10%. HASERH 10~15 [EI/AFRE, HEHE
4 27 ) 12 FERERERCT WrkT-19 RRBIICER
FLUEFABEHNTAT L ABIEGHEKR YT —
(165 Wx300 Dx150 H mm, » ¥7EEE
RSN EREE Lo
1.2 wEREOFELIR RS

Diethylstilbestrol  (DES, SIGMA

CHEMICAL COMPANY)ZBE A L, olive oil
EiAY LT 1, 0.1, 0.01 mg/kg/day DFE
T 14 BRER B BHEREDRS 21T 7.

1.3 B OB OEE

14 BREAOISSHIRRHE T, ——FIUMET
THEAER, SERML, 3000 rpm, 10 AE
ABE L IE R L =, £, REEAICARR %
SeER L. BEREICEAUTERIEZIT >,
1.4 FiKEFE( L7 L — b DIERL

Affinity $585#7 a2u-globulin (AUG){A%E
50mM HEEAEEHR(pH 9.6)% W\ T Spg/mlic
FELL =B, R RFL UM ELISA 7L —b

{Immulon 200, Greiner} @ well AJIZ 100ul
% 4°C. —THER, 25%BlockAce T
|| ‘Y#‘yﬁgﬁﬁ o
1.5 MiE AUG O#lZ

miEiE 0.5%Tween 20 =& Tris buffered
saline (TBS-Tween, pH 7.2)C 5001000 &
IZHER U, FARERRL TV — M@ L,
=RT 1 BRI E 72, TBS-Tween T/
— % 3[EPEE U=, TBS-Tween THIL
FEEFEERARINA, BIRT 1 KERGS
e LV —bE 3 EEHELEE.
ophenylenediamine, H:0: #EE & UTHEB
X, IN HeSOs 22 TRIBEFLE U E,
SpectraMAX™(Molecular Devices Inc.}% A
V), 650 nm ZBREEHRELE LT 490 nm O
B R PIE U BRI OWR % RS X 7RO
g & E AUG BE 22 L.




1.6 ff AUG mRNA D EE

e B oDAER (20-30 mg) 2 EEX L.
QIAGEN #1# Total RNA ¥&# Kit ZFH 1T
Liver Total RNA % &84 L7z, Total RNA I
RNase Free water 2T 0.1pg/pl IZ3FRE
L. 20 bpl $&bb, 06ug ZAHWT
RT-PCR #1727z RT-PCR {ZiL TiTan™
One Tube RT-PCR kit (Boehringer
Mannheim) % & v . Forward
primer(5-ACCAACATGAAGCTGTTGCT
GC3) xR W Reverse primer

( 5-CTGGAGGCTCAGGCCTTTCTT-3 )

l= & -7 Mature peptide code FEIFIZAHL T
57500 bp @ fragment ZIEIE L7z, PCR
Cycling X DNA Thermal Cycler
(TAKARA) %\, MERERINO%, (i
95°C :1 min. Aneiling 60°C : 1 min, BER
IS 72°C ¢ 1 minDRAGE 20 EHEDEL
o RIGEESNE 1% agarose gel, 1X TAE
CESKEETo -k, kENEE 256 FEE
Gray scale digital [E{{& 12 L =&, BT
Wa s ANIH-Image™" Z A WTER
L7z

1.7 REESTERE
HERLEERIIOWT 7 VT
BELEEB. N7 1 o EBEEYYAEZ
fEBIL, AR XY - FVURA
L CHEEMENICBREEZT .

2 DBisphenol ABisARSIZ L 5%
2.1 (FHE)

BT O AF vy —N A ) s—R i (H
BHAE ¥ —. T529-1633 HBFHERD
HSETEHAE 738 CEEIRE Cp CD
(SD)IGS 5w FEPHZBA L., & - Bt
L=t —IRESRIFRDOEFERA Lizo
EERHARG T, SRR 23+2°C. FENEE
55+10%. HESIEE 10~15 [Gl/EFRE. BARED
A 27 )1 12 WERARAFR(T B kT -19 RREATIC 5%
FUEABENTAT VL ABISHER T —
(165 Wx300 Dx150 H mm., k¥ 7RMFES
DI [ERETE Uiz,

2.2 WERIE O RS

Bisphenol A (BF{EZEHRASD ZRA
L. olive oil &Y LT 40meg/kg/day (1K
B&) . 200mgke/day (RAE) . 1,000
mg'kg/day (BFEE) ©3HET 28 HERX
1 EERR O S 2T o2 LB LML, B
s EHEICEAREOBYO—RIREBIZE
UWEB b s/, SHERCHER
8 Hi&h 5 600 meg/kg/day IEE L2708,
AFEERT GLP R >TEM L.

2.3 HR RN IS DERAL

28 ARDIRSEARR TH, =—F/VEREE T
TREREIRD SERM U, 3000 rpm, 10 S350
SRt UIMEREEL L. F/2, RERRICFRRZ
L. BERUBIEER BRLIE, FE,
fETERG IR, EREERTIIR) (B LT ERNE
o e Y
2.4 [ AUG OEE

DES D& L RBRICERL 720

3. AUG EE £ Mfakk (A49-8C2) IZRT %
Estrogen & ' Androgen D @2

3.1 ik

AUG 7 4% M B2 #% A49-SC2 % X
Colombia University, Chasinf&@+ kDb
AF L.

3.2 HEHE D HERS

A49-SC2 & Insulin 100 pM .
Dexamethasone 100 nM K& FBS %
10%RM U 7= F12 S5 THERF Lz, &
£MET T A49-SC2 MM IX AUG % 55 it
AT AL EEE LR,

3.3 Estrogen & U’ Androgen D&
Insulin 100 pM, Dexamethasone 100
nM, FBS 10%¥h0 F12 5 THERe L 7=
A49-SC2 DM AFIZ 17 a -estradiol &£ 7=
i& Dihydrotestosterone # 1uM-1pM @
BEBELZALDIZEHEML, Bz
AUG % ELISABICTHZEL =,

4. AUG B{EF 5 promoter FEIZ D BEMT
Promoter #8 1 @ cloning: - w b D
Genomic DNA # BamHI T5£#L L
=ik, EEERS 2 &3 Adapter Z{T
L. AUG BfzF Exon 1 ® Antisense
primer & 7" adapter 5 & primer Z
T AUG #{zF 5 promoter HIHDIFME
2Tl

B 5N/ Fragment OEEETFORE
HTFESEIOBREEZT >,

C. tREBR
1 Diethylstilbestrol(DES) &5 D35 7 v M
EAUG BEIC RT3 B2 (Figs. 1,2, Table 1)

EEENDIANERTIIVWThOROBEIZ B
MREEAR NP2 =. —A., [IiEAUG &
A RRER D& S, 0.1 mgkg/day 3%
S#K O 1 mgkeg/day %SEHTIEIEERED
DER S Nz F /= RRHIAHIBIT 5 AUG
coding mRNA % RT-PCR i TR Ui
B IMiE AUG & BRI FH BAEn iz g DR
BaIhiz




FERE OB EDORR, HEHEEE
Rtk 0.01 mgkg/day & 5BETIZREIIER
st 1 melkg/day 58O
¥ 0.1 mefkg/day $R-5EED 54 4 FITEE
P EREEONFT VIEBHBROEYE

(  Degeneration of pachytene
spermatocytes) W3R SN, 1 mgke/day
RE5EEO2F ¢ 0.1 mgkg/day 1RE5ED 5 5
1 411 R BRI {23 (Retention off
elongated spermatids) 5z U¥E FHEED FEHE
s B OBEREI(Inhibited spermiation) 7
DB,

2 Bisphenol A $&5H5> v M E AUG B
Bl RIETEE (Fig 3)

BROBNESCRIEREHTHERE
s a0, OB TIEELED LN
3, BIAMRERCIIEREE CHREE
B EN EE DR PED SNz, — 7.
v AUG FHEBRENRED AN, K
B (40 mgkg/day) ZETLBTHER
ORI Nz,

3 AUG EEEM LRI X4 % Estrogen KT
Androgen DB (Fig.4)

A49-SC2 #AfigiZ &Rk Estrogen T®H 5
DES # 0.001nM-100nM OEE TIEHS ¥
F=EH. 0.01nM TIIERER AUG EEDOE
THERS &, 0.1nM ML L DEE TITHEK
FEHINZ AUG EE D L, 10nM BT
HE AUG BERDDRO SNz, —HA.
Androgen (DHT) 2 E#ORBEHET
A49-SC2 HIRBIZ{ER X B /2154, 0.0InM L
FoEET AUG BEXDEDPBIEI N .

4 AUG &E{xzF 5 non-coding region O
cloning R UMENT (Figs 5, 6)

Z w b @ Genomic DNA # BamHI T
ZeMbLAE, BNEERY 2SS
Adapter Z{FTN L., AUG E{zF Exon 1
@ Antisense primer M TF adapter 5 8
primer Z AW T AUG B+ ¥
promoter FEIKDIEIE # 1T > EHER.
1294 5 E D DNA WA DB SNz,
Z DB B ® Sequence ZELIZHMEIN
TW3d AUG promoter SHIBO Y] %t
B L # %, Genbank accession No.
U28152 L& Bl . 5610
EEREBRFPOBMOEER FHEE
FlERBLEKER. BB RO LER
-93 IBEDMEWC TFI-D # &5
(TATA Box). -432 IEE DI E
C/EBP., -656 BEDONEBEII A ELR

ERRORCR AW A

D. &%

Sandwich ELISA®%IC X 32 v MME
Ho AUG ofilEFEZHEL, €0
Endocrine Disrupter screening ¥h~®d
A DEREME I DWW THET L HEFE.
DES #KREHE5 (1-100 mgkg x14
days) L IiEHo AUG BEOEHZEHREL
FitR. DES #&5ICfES BROFRITEL L
{hE L ¢ & AUG OF LW BA 5Tz,
SEEITME AUG OBREREERATT 57
B, = SIZ{EEED DES %5 LBOER
DR BN IE AUG DZEED,
531 Estrogen fEBEF > 0WbhTW5
Bisphenol A # 40-1000 mgkg ORET 28
RS S L=BomE AUG OB TNTE
ENURIEREGEERZHE L. TORBE.
DES #5280 ROMNERTIIWT IO
BEORIC BB RERA SN 255 [IF
AUG FARKRENRELPASH, 01
mg/kg/day ¥ 5EER U 1 mekg/day X558 T
IEBERBDITELI N, E/2. BRIIAHC
#IF % AUG coding mRNA % RT-PCREIZT
FELU-BR, 155 AUG » R R BIRER
R DEREX W, iE AUG ORI TD
AUG &0 L 280 LRIz,
¥ 7= BB OISR ORISR, A
HARE R TF 0.01 mglkg/day 5B TIZRFIZER
e RiEh o=, 1 megkg/day &5 DO
Y 0.1 mgkg/day &5 EHO—RICEMT L
DEERX N, FOEOREIZMFE AUG level
BUEF AUG mRNA level DE/DDIRE S &£
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