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BlEE 4 .
BASERENEEADNS (LB A s FEEE)
0. #HEReEsE

1. BiEMERU—&ERER, 0ECD N F— 3 SR
(7 v P& AV /= BPA R UADES ORISEE - MEAETIC LD
BRI OV T ORREIERER ; ZE0HF50)

SIEERGEE  EE O
ESEEREABENTH KEEYRBNRtE 2 — B8 R

HHREE

RO BEREMRBOBRAZRE L. TOURPSOHBEHEBEEED T
5, BT —AE (B4£, #BE. B3, Bl 02 TOEBITRWTAZIML
EAERICE W IBE SN AEMERE (W - 178, REENSE. PREGREUVLTORK
BMZRTAEEICESFY T, oS IREFEARBROBEICBES ARV —ED
BiE) ZRENICRERT S TEEE—AERRE] OMRBRETI, ZOEMERIL.
EAEFEE ONZWH L EIEDE - BBRAX—LIAIY, RS ELEERETT
BUENH LT FTROMBIEEHITOINT, RAELEECESZBWW RS Y —
SV REORRE RS L FERRRICET A ELRY A FOEREED A Z L EWITL
TERETHILOTCHD, Z0—8 L& L T Bisphenol A®PA) 23] & it &
Diethylstilbestrol (DES) DI EFEAL EM L=,

YRR 16 EEOHTIZRWT, BPA OXERERO L BT, fﬂ:ﬁﬁwﬁ%ﬁﬁ 7L
ﬁ;ﬂ&i’ftq:o’c% pre-middle age (BT AERMERESEEIN S FRESTRIN

o FRE 17 FEOHIETIX, BoNmHEFORRENEAMEEOHTEICHT T
ﬁﬁﬁﬁﬁ%ﬁﬁ?étb\&oj\iSOm%QMywﬁﬁmex%ﬁvb®ﬁﬁ%
BRI HTCTIRE L, BoREEEAFOERSZ 12 » AlRE CHEL TR
L, HERREICRBWT, 50 pgke 85T 6 » BIERERIZ, 3/30 #125 persistent estrus
2L, 7 » BEFFICIL 6/30 #14% constant estrus 2 L7z, LA, BAAT7THREHL
TR R R U2 8 » HIRCRE 10718 ], 9 » HETid 6/18 #. 10 » HERCix
11718 #, 11 » AE<iX 1218 Fil, 12 » BECIX 11718 BICTBEIh, FEEELE
THEMOHBREEIL 7. 8. 10, 12 » B CHRICHEIM L.,

AEEE, FI2EEOCT—F 2EMICAEL, TOFREZRE L., TOBE.
Bipd b 50 pgkg HCIIER 16 FEL 17T EEEBWTERB LI ERER L5
AEENBLNT-Z b, {KBED BPA OFRE - FALIBREIC L > THESHS
ERECHERHREIEREOHAETHS L EAER SN, (7, FOo—k
PHBBRIT, =R M F U UTHEYSED DES 2oV v Tigsl 2 525 L,

Fir, REBEBIHEE (OED) 0 £ 9 BRSWH < B EDE ORBR R OEEmIZ
B4 5 EDTA # R 74 —RaE, RUESHEE6R Y7 U F—Tar<vRxPAU b
FIN—7 S BPRBREA ML, EEEACBIZRNT, V=R Y —&LT
P < EALEDEIET 2RBNEORFBON A F7 A4 AERICERY HA TV,

A. BBEER BAX—h (R7 Y —= FRBRARRUGE
JE A= 3HEE OPI4 I ElrE OERE WRER) WWRIY . AT AR R
BT IRNSIIROTEESRER ES{bEYE L, FOERBLETEEES
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MR BET DIFWE (RaR»ELRE
WE  EDCs) DAZ ) —= FREREIL L

HELIBAREESE T, BRHICFRLD
EDCs & L COAEMREMICHS DR
DOEV EERRIEL T 5,

FO—ERE LT, FERLENTVV2VME
FESO EDCs DAMEEL TN 5HRiLiE
E HEEOUEHOEREEL LT, EDCs
Oy MEEE - BRBALRBIC Lo THE
SN B HEHAF OBBEOHEAMARRTICE
REYET, INHAEARMEFRIDT 2%
FHBIZR VG50 ERET 2.

W, o—rYUTHEET S 0ECD DX
F— g EERICOWT, HA FF5A ik
BEML, BER»LOMEOERORES
REZIT, ERETARIZERT 5,

B. LAk

BDCs \Z X HAMBEEORENI, 6k, &£
HEFEMECTOEABEN TE, UL,
RFAERRRCEREEORRDNE I,
EDCs DFERMAIL, BEORE, R, &
B, BUICEDDIERRbOTHD Z B
RRENDZE Eipot,

BT AR RIS E L |
FOERR E CAKEENERET BE
WEORAY J—= FREBE L AELIE
WEREZE T, BRI ZNB0 BCs &L
TOEBEERIC T 5 RIBEEOR VY
ERRERRETHILICESRES, Y
W < ELMEREE R BRI EMER (FER
B®) & LTo IEEE—-AERRE 2R
Kl

[FREBAF—Db] ORT V—= TN
TR ENTALEDEELIBLY A b b
P PIT OV TEREN D TFEERRR]
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Wk, REREOEHARRBLT UbHRE
TRWI EBRRNOIAFIC L Y FEhTE
fefeth, RPFFHEORF L2255 2 BEfsE
BHZRWTHE4 OFREMALERL T3,
FORR. T TCHEEFFOLSHRERIED
BBEOLITIEE BT, —BIEOSER, &,
FEE, BF. ROB{GICE 2 —EEEES
& U-HERTIRARRE [FE—AER
BR) LTS L BEY. Tiud, OECD
@ Conceptual Frame Work Level 5 iZx%fis
L. [EEE— AR ARERFRE
FEAATISRD 2 BRI DR D, |
AAEGEE. (1) St
DRES LB L E X bNAREE BT
DO Y B EIT S L3, REBEORER
~DIGROTFTREZBA S NS T B 51T,

(2) BPA 3DV i DES ZifEMEMIOETER
R ERE U RO RAE L RITK
THERERECET 2B EREERL
1o (ZS0Tet  &56sc . (B e
ogE, ) SREERERTAMETHIE
»H—), Eblz, (3) OECD/EDTA IS}
ERROE CABIRORNEIToTET
FREICEDSWT, FORISERM L,

(1) S — AR DI
R - 1780

- BPA RN DES {HRE - SERLEIREEIC XD
TR & T

PR R AT 2 MNEFRTIC L AR
TR B DR

* DM~ DER

o
RIS R IR R R
E]/Zl\idz‘ (Eﬁ"ﬁ%% - )

- HEMEATESRFER O OBRRICRIETE
z




- BRAERA - BT R NI AR D S AR TR
ADRE
%ﬁ%@%ﬁ:hié:ﬁ%ﬁﬁ‘?‘ 6%’@

- EERBRICE D BB AR FLIRLE
F#

- EERBIC D AN R AETENES
» B VRBIERF A =R b L LTD ES HHA
SRR BT

- AFEEREIE A F = X MBSO AT
A< ELAER AT

« FHRRIERR « BEA B = R AT ES
P‘ﬁ’ “izyb=< ﬁu’ﬁm =)

- TR — AR RE) OFREOMRL T
53

(2) T pEFVYE BPA BTR DES Ok
A - EEIRRIC L 3BRBEEBICONTO
BB (e FRet . B ARk
ERR LM &)

TRk 16, 17 EETONEZEROBES
BB T 5, ERIL, TFo7m ba
=T T, S, 10 Bt Cri: CD (SD)
BR 7 v MBAFv—I/LA U SRSkt
BEFREE Y )% 60 UG, &% 30 [EEEA
L7, 5 BEOBE, BYrEREG TR,
THOERERINEMZEZHET » LIz
FENRZBR T — 8L, 1 3t 1 0BG T
—pEESE, BPERRUEREYOR
FOFEE D> TRBBESI LI b D& A
2L, TOHZER 0 AL EDE, TR
BH I LICHERIECARBECIRY 4170, BPA
D0, 05, 5. 50 ugkeg/day DREE. EFE10.

10, 10 J2TF 10 PLooAzRastEss STt set
LR 6 BASLoiE 20 BEERIEET
FHBEFROEE L, REREREHOE

EEAETEE U,

HEMIOEBERTSWT, $HE 0 BDMEE
REEHEHTHWE 21 H(HAFORELA)
FCEE | BELEESE U, FEEHE o,
6, 14, 17 XU 20 B, ¥tk 0, 4, 7, 14
B 21 B(HAEFOBERLB)ICHIE Lz, &
SREM D25 BRI S SR, |
BRSO, iR ESE 0 BE Lk,
RRDHER SN 2B 21 BEELA)
ICT—7VBRER T CLEBIE S BTk, 2
B - HBRORBSBRER T, FEIE]
B L TR T &= v LT EHER SRR
FHREHL

HAEFHZOWTIE, HAEBRO BERICET
. FEEE(TER, EEREATER. R TR
HEEAEFIELL, HEEFAR(DIENE ST
OBREZEITo T, —BREKBIC W TR
AETHEA 1 B EHE L, #E10. 4,
7. 14 FO* 21 BE(HHAEFOBERR). LIEE
I BNz, SEABER. EED 3 RUHIR
AICRIE L7, 4 AEMCFREINAETFEREM 6
T, HE 2 ICI2ied X S EES kT AV
TR L, RiiRh &8 L AR,
T FEOBEZ{To T

AT DA EPIc oV T, 21 Al
PHEEROPME L, k-, £F 55
BEFLFLEBonT, 35 RELDEERDRL
SEEREE L,

T DA AT ONTIE, 12 » A
F TR L CHEEBOBESRIT S, BAX
T AM 9:00 2> 11:00 OENCEET 5, 14
AEhEReEEE. 2 BRHREDY 1 2% 12
r ABE TRV IR LT, FLAPRast



RIEEAD 4 Koricmdt, = BIZ normal,
persistent diestrus ({RIEEAAS 59 HHEE).
constant diestrus(f<IEEAAS 10 B LLEAERD).
persistent estrus (FEIFERDS 3-7 BEEHL). constant
estrus(FEIFHALS 8 HULEMRDICAE L, &
oo WENOGEESMZLHTITE H2d
o7=H 0%, common variable & L7z,

EAEEEERORIERAERD S b, 25H
AT 12 » BERRREHCTRY 507,

EFTHMREFD I B, 2 7 B HRHCH
LT EEA R 2 Ih EESER RS
HEC XD L, 3 » BEEREHCHIRY 5y
7, EFTIHFOI S 6 4 AFIRHEIE
L7AREREIT 2 DR REXERMRIEA
HEIC R DI L, 7 7 A EEREHCIR Y 45T,
%5 2 I 12 » AErERREECIRY V) e,
{B.L. FIREHIAEIED 6 Loz /aV Ea,
59 12 4 AEEREHC 2 1T, KIZ3 » Al
SRR 2 L2 @R L CRY i, RiF
AEAE 29 28ME COA0;, BN T Chuf L
FEBOEESB7-t. HE - Ao RS
BETole, HIRICTE, TRE, BT,
B, B, PIRR, TEETHERL, &2
BEEZAE LU, BRI, TEHECONT
i 10% TR L= ) IR CEE. 19 24
FREICRIE 2T o7

AL, BPA L ERERREES B
RHERYIE Diethylstilbestrol(DES)DEFZIZ X -
THHONOPERESTORREERET B,
RREBERBRLFOMORS WD FAE
FICEE S BiE80> 5 DES ik BPA @#9 2,500
~5000 fEDIERERSLFZLBND, o
T, ARECIL. 20ngkeg/day RS L.
LT 2 BO* 20ngkg/ke/day %R HERUIERA
BICRE L,

_30..

10 3BEROHE Crl: CD (SD) IGSBR 7 » M A
AFr— A« U s—lEwh%E 70 B, B
% 30 FCEEA Li=, 5 BREORE - B
BT, BETHLZEPERSNME
HEZ v b EEITI AN — DB L, 1
® | OB TBRAESE, VEERE
VR OB T DIFEEE b > TR
LEbDLRRL, TOHEER O BEE
Wiz, KEHMRR Z & ICHERIEC SR
n&TTe,

DES @ 0, 02, 20ng/kg/day DEE, #E
758 Sml/kg ., AEE 10, 10, 10 KO0 10 UG
ORENFER SRR U CTER 6 B~
Hiftt 20 B GEHATH) ECHEBABERER
BES5,

LIF. BPA & [FIEOREREATD,

(3) OECD/EDTA/VMGMammalian

ERSR T EBTERR, H1 KT
A AVEICOWT, BESIEE L OTRE,
BEt217T9, Tioid. 2,

(D EDTA/%E 5 EVMG —mammalian (/7
YF—trg XA NIN—T B
25D &8 Q00644 A 450 B UVY
by DG, KE) EEEE LT, FEIEAHSR
DA A FF 4 Ak, Hershberger BER%EHR
— M BEF—FORR, RERSFE - &
B TG407 DA A KT A ALE, FRBEFV
EHEMET A EE, ITOWTH
&9 5,

@4 9 BRI B EMEORBRR
SEMICRE35 EDTA # R 2 7 4— A4 (2006
F£4 82621 B RB:AT7=—FV) ;8
& LT, BEMEICHT 5 FEIRRSER.
EBEDHHVIIRBRBEBY TRV
Hershberger SREROFEST, B&R TG407. EE



5 (Level 5 studies), FRIRRLTEL M
{EIET v BAE, VoV EERBROHF
R, BERT AW RS < BLRERE,
BRI A R BROF B, ER Hn
HEVR—&—B=TFT7 ' SEFRT 5,

® EDTA /45 6 [AIVMG —mammalian (77
YF-ra e Rk PR b IN—T Bl
RE) =46 Q741 817-18 8 B: =&
aR=y, Va7 Uy ) @EELT, F
BIEKBEROTA T A Ab~DEMT—
& (<Y AOEAEE) . HRT RO
OREYPET A b o F U REFEIRACRIET
BB £S5 IRRBASHER
Hershberger SREBRDFRME, WHEHAGR. &R
T6407 DB RGOV TR
75,

. C. BERER

(1) B DT

PERE - FTENZEE LTid, BPA HHRN - 290
HEZFE+TTNME L., dopamine BT
serotonin G-HD) MR RIS B LIAT8E
BOFMEBF, < TR - AT b &M
i C & DR RRIKBERBOHI R O
DS~ DREMTEEET 52 LI
irof,

RERICBE LT, BERERECEDS
T NDOHEE, Local Lymph Node Assay %
RO RS aE DB B ORI 2 23
BE kol

WIGIRIZES L Crt, TERTDAETRSIEICIR
R, PRI b~ 0RE, 45
BEIREE O, RZ, e, RUeDm
I3 5 R A AREFC AN 3R 38 %
RETH L Lol

FEHIRBRIC OV TR, AR - S - IS
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Fy bU—7 ORFBE - BHE - kEL - EBlbE
ERE L EBEE-4AERRE ORRBE
HETH L Lo,

(2) T v FEAVWE BPA K} DES OF%
FaRE - REELRBIC L B BB T
ORRE (EShFE - £tk : (B) &R
BERGELMNE )

WRR 17 4FBETERE LI RRIC OV TR R
WIS, - RS, BEo—ek
18, EFig DICEEITH LI 2hoT,

3B OBV T, 0.5 pe/ke BEO—
il (B8 No. 13) 2YHR 22 H BIZoHiRLA
EHER U=, HEHAEF 2 T, HEHAT 6
PLEHt %, FEC, —HI(EE No. 17) A3
ik 22 B BICFECRU—F (B8 No. 20) A%
IR 22 BRWCEESH L LD, (FOlE
B, WEEZTHhT, Atk 2 BictlE
FORETIER I N, b ug/ke BHFTE—
B (8 No. 23) 28K 22 B BIZIER Ak
Lieb DD, ik —ARIREOBILR 5
TFOE 2T, Stk 3 RICFEETL
fel=, YEWOBEFIIERS Lz, =
7. [FEEO—FI (8 No. 27) 234k 22 H
BREESHRLIZbOO, {FORMBMIEE,
WEEfTHT. D% 4 HiZ&BFOET
MRRERE T, 50 pe/ke BEO—F (BB
No. 35) 23R 22 H BIWEES R LIEHOD,
{FORRBRIE, BEZ{ThT., Atk 4 B
AT ORI NT,

Z ORI G HR R OVEE RS
—RREE, WERRBICERRA LN, &
BB AR L IR R AR LTS,
HAESF

HERIMT, RN B IA e,
VWO BPA #EBETIT b AR IR




& ISIEFRR R E R LR L,

4% 21 BT, BARRBERE, 0.5, 5, 50 ug/ke
BECE 446, 34, 35, 46 ILDMEEESI{F &, 20,
12, 14, 18 [COMBEAFZET, HORE
WCHEU T, BEFLUARE, fRASHTREEOHE 1 41
7S 33 BERCIEL Ui, AEMpO—RRIRERIZ
REZLZ LNl Ein, B
D 1 A BIEERET., MERERED, &
RIET. WK, AR, BHM. ZEERD,
FEEAR, BBk, BEMIZEE, 323 B
THC Ui, Zofn, EERSZ LR
oo Fio, BEHBICEERABRRDS
7%

FER R MREICIBN T, BEARRTBEE, 0.5,
5,50 pg/ke BFEOTIER O Bl IA 434 2+
2.2, 33,2+ 23, 35.0+£21, 3¢.3+25,
SEHIRERE 1 H ORE (g) 13484 132. 5 + 15. 5,
124.3 + 16.5, 140.3 + 15.6, 133.2 + 22.8
TH Y. VWO BPA BEFEHCBVT b
ExBE L OEICERALR IR
(Table 1),

EREDBERESIZ IO VT, BARIEREE, 0.5,
5, 50 ng/ke HOTHDESEERBIIE ~
40.5 £ 1.1, 40.2 £ 1.3, 40.7 £ 0.6, 41.4
+1. 6, AR HBEHAE (g) g% 222. 0+
20.4, 212.1+22.8, 224.4+18.2, 218.1 =
19.2 THY, VWO BPA BRETHTINT
HIEERHREE & OFICER D BT
(Table 2),

SEAEFOMEIIRE (Table 3)

FERA O B B BA LT BRI E TiL,
BERRE TR beh 0T,

3 »r RESRFOMEREIRE T, 50 pe/ke
FED 1/30 T persistent estrus D353
Tr. TOMOEMDIZ, BEIXSR DN
el
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4 o ROV TIk, SR
THREFESHZ T8R0T,
0.5 pg/kg BE0D 1/23 {7 T constant estrus,
5 ug/kg £ 2/22 HIT constant diestrus
Ba bz, 50 ug/ke BETIXRERLETR
FTEMIEIA BNRD 0T,

5 & AERSOMEREIRE T, xR
M 1/31 BT persistent diestrus, 2/31 {5
T constant diestrus, 0.5 pg/kg £ 1/23
1/23 @ ¢
constant diestrus, 1/23 T persistent
estrus. 5 pg/ke $£0D 1/22 BT persistent
diestrus. 50 pg/kg B 1/30 F Tpersistent
diestrus D& BT, .

6 » AltrDEELIRE T, TR
TREFFHEZRTBMEHLeh o,
0.5 pg/kg B » 1/23 {fl T persistent
diestrus. 1/23 T persistent estrus, 5
ng/kg $EOD 4/22 T persistent diestrus,
1/22 #IC constant diestrus., 1/22 #|T
1/22 #] T constant
estrus, 50 pg/keg BED 3/30 T persistent
estrus BA LT,

7 i B OMEREEIRE O, BASREE
@ 4/31 fFC persistent diestrus, 1/31 i
T constant diestrus. 1/31 % Cpersistent
estrus, 0.5 pg/keg FED 1/23 T persistent
diestrus, 1/23 % T persistent estrus &
" 4/23 T constant estrus, 5 ug/ke B
@ 1/22 fTC persistent diestrus, 2/22 fi
Cconstant diestrus, 1/22 4T persistent
estrus, 2/22 $iIC constant estrus, 50 pg/kg
FED 1/30 P T constant diestrus, 6/30 #l
Tconstant estrus 34 Hi17T,

8 o HipRrOMEEIRE T, BExRRE
@ 4/19 PIT persistent diestrus, 2/19 {7

5] = persistent diestrus .

persistent estrus.




“Cconstant diestrus, 1/19 [ Cpersistent
estrus,1/19 | Cconstant estrus.0. 5 pg/ke
BEOD 1/23 G persistent diestrus, 2/23
5] persistent estrus. 7/23 fii'C constant
estrus, 5 pg/kg BEOD 1/22 T persistent
diestrus, 5/22 {5 constant diestrus, 2/22
$iIC constant estrus, 50 pg/kg EED 1/18
/18 # T
constant diestrus, 2/18 fiIC persistent
estrus, 8/18 #fIT constant estrus ASHH
y (Wt

9 & AR ORI CrL, e
@ 3/19 I C persistent diestrus, 5/19 4
T constant diestrus, 1/19 #"C persistent
estrus, 0.5 pg/keg BED 1/23 T constant
diestrus. 5/23 $iI T persistent estrus, 8/23
T constant estrus. 5 pg/kg B 1/22
| ¢ persistent diestrus ., 2/22 | T
constant diestrus, 5/22 {5l persistent
estrus, 2/22 fil'C constant estrus, 50 pg/kg
FED 5/18 P persistent diestrus, 1/18
2/18 # T
persistent estrus., 4/18 5l T constant
estrus A& LTz,

10 & A EniRpDPERBIEIRET Tl AR
BED 1/19 T persistent diestrus, 4/19
#| ¢ constant diestrus , 1/19 ffl T
persistent estrus, 0.5 pg/kg #D 5/23
Tpersistent diestrus, 1/23 #{T constant
diestrus, 10/23 T persistent estrus,
5 pg/kg BED 1/22 i Cpersistent diestrus,
5/22 AT constant diestrus, 1/22 fC
persistent estrus. 3/22 # T constant
estrus, 50 pg/keg F£ 1/18 5T persistent
diestrus, 1/18 il T constant diestrus, 2/18
#Cpersistent estrus, 9/18 fC constant

{fl ¢ persistent disstrus .

] T constant diestrus .
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estrus 34 BT,

11 » B R OMEREIRE TIL, EERR
F£D 1/18 $IT persistent diestrus, 4/18
#l T 1/18 ff ¢
persistent estrus., 2/18 fl G constant
estrus, 0. 5 pg/kg 0D 2/23 BT persistent
diestrus, 3/23 I constant diestrus, 2/23
5 C persistent estrus. 8/23 {5 T constant
estrus, 5 ug/kg BED 2/22 HIT persistent
diestrus, 6/22 #"C constant diestrus, 2/22
{5 C persistent estrus, 7/22 5T constant
estrus, 50 pg/kg FED 2/18 HIT constant
diestrus, 6/18 # Cpersistent estrus, 6/18
{7 ¢ constant estrus & LI,

12 7 RESRFOMERIIRE T, SR
B 1/18 4T persistent diestrus, 3/18
#il T constant diestrus ., 1/18 i T
persistent estrus., 1/18 T constant
estrus, 0. 5 pg/kg #£D 6/23 T persistent
diestrus, 1/23 T constant diestrus, 7/23
{5 C persistent estrus. 5/23 5§ C constant
estrus, 5 pg/kg #£D 7/22 HT persistent
diestrus, 2/22 $fl T constant diestrus, 3/22
¢ persistent estrus, 5/22 {5 constant
estrus, 1/22 FEHEAEE, 50 pg/kg FEOD
2/18 )T persistent diestrus, 3/18 #T
persistent estrus. 9/18 T constant
estrus BAHbi, 1/18 PHIHETETH>
e

HEHERIRATIL, 0.5 ng/ke BT, 9 &
BERED constant estrus, 10 » AEEED
BEFE M, persistent estrus, 12
& B ERORER RSB TR
BEILREFEEE R LR, b ug/ke 3T, 6
i AR OREEFREER, 12 - Almes
D EEESEEN RN EERR

constant diestrus .




EHEEER LT, 50 pg/ke BT, 7T KU 8
i BHGEFD constant estrus. 10 4 F ERfF
OREEEE L, constant estrus, 12
r AR OREERAMEE, constant
estrus D ERICEERREBELZTRL
7

ZEEE (Table 4)

3 » AREOSREER (MDA, kxR
FE1341, 0.5 pe/ke BEILBY, 5 pe/keg BE13
#, 50 pg/kg B 16 #) Tt 60 pg/ke BET
FRIR DA EREEN D b,

7 r AR OBREER(MEOS., HHERHR
BE 124, 50 pe/ke BE12 B Tk 50 pe/ke
FECReOIE ERIEE, R UEROM
HEREFEY b,

12 » B OERE EE (e, AR 19
. 0.5 pg/kg FE 12 . 5 pg/ke ¥ 14 41,

50 ug/kg #¥ 18 B, M, SRR 18 4, 0.5
pe/ke BF23 B, 5 pe/ke BE22 B, 50 pg/ke
B 18 ) Tid. HE 5 pe/ke BECHERONST
EEHE, 0.5 pe/ke HTERBOEHERD
BRI DIV, 50 pe/kg BEOWTERER
U2 Ch BPA #e 5RO EE G
e OMICEIRS bR T, BT,

VRO BPA BERECRWL T HiE R UME
AEEE DEAREEL ORMICERSZ bR
haots,

¥l& (Table 5)

3 & BRI A, IEASSEEE 13 B,
0.5 pg/kg B2 11 5.5 pg/ke B 13 .50 pg/ke
BE 16 BT, 50 uglkg B CHEIROER/16),
BEIEE(1N6). REDIIEQ/16), BEEANER
B CBIEOER/15). FEORBE/N5)32
b, 5, 05 ughkg B TEENETA DI
Loy ot

7 4 AR OEWREEDA., SEERIRRRE 12 B,

_3 4_.

50 pg/kg BE 12 By Tk, 50 pgkg BETHRELD
JNEUE312), BB OERU12), B fRRE
TH THEBOBE(1/12)PBH b,

12 5 BIERFDEIROE, A RBRE 19 41, 0.5
pe/kg BE12 B, 5 pa/ke F¥ 14 6, 50 pe/ke
BE 18 i, M, SHASRERE 18 £, 0.5 pe/ke
$E23 4, 5 ng/ke BE 22 1, 50 pa/ke B 18
BT, BEZBWT, 50 ug/kg BHTEIRO
TR (2/18), ER(1/18), BRILR(1/18).
FEH EED REER(1/18) . KEMDREDER
53RAE(1/18) . BIBORREGET(1/18), &
K(1/18)., BEFED~ABH(1/18), 5 pe/kg B
TEHOER (/14 , BERILEQ/14) ., #%
BED~RAE (1/14) . s R TR
F (/19 . BRIEEQ/19), BROEX
(1/19), #BHEEFEOBREH(1/19) ., SED
IEE (2/19) . BEDRASL /19 A5
7eo 0.5 pe/kg BECREIIS D207,
HERZ VT, 50 pg/ke BETHIPRO/NEAL
(4/18), TEADEEAE(1/18), HER(1/18).
HRED~AH(2/18) . BETHERRORERE (1/18)
FLIROIH 75 (5/18) . 6 pg/ke BETHIORE
FREER(1/22) . R OREOKIBEREN(1/22)
TEEENEDOER (1/22) . PREROFER1/22) ., /s
Bk (3/22), FEDORY —7(1/22), TE
{RDIER (2/22) . #5EN(4/22) , BRED~SA
H(2/22) . BTHAMBONERE (1/22), HLBED
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Fig. 1. Mean body weight of dams.
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Fig. 2. Mean body weight of offspring
(birth to weaning).
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Fig. 4-2. Mean body weight of female offspring.
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Table 1. Vaginal opening of offspring.

Maternal dose  age at vaginal body weight at
(ng/kg/day) opening (days) vaginal opening (g)
] 342 £2.2 132.5 £15.5
0.5 332 +£23 1243 +16.5
5 35.0 £2.1 1403 +£15.6
50 343 £2.5 1332 £22.8
Not significant. |

Table 2. Preputial separation of offspring.

Maternal dose  age at complete body weight at
(ng/’kg/day)  separation (days) complete separation (g)
0 40.5 +1.1 222.0 £20.4
0.5 402 £1.3 212.1 £22.8
5 40.7 +£0.6 2244 +18.2
50 414 £1.6 218.1 +£19.2

Not significant.
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Table 3-1. Summary of estrus cycle.

N

Dose of BPA ( Fg/kg/day)

/

0.5

5

s0 /

3 months of age
Normat sycle
Abnormalgycle

Persistent dibstrus
Constant diestiys
Persistent estrus
Constant estrus

4 months of age
Normal cycle
Abnormal cycle

Persistent diestrus

Constant diestrus
Persistent estrus
Constant estrus

5 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persisient estrus
Constant estrus

6 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

7 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant digstrus
Persistenyestrus
Constanf estrus

31/31 (100.0

31/31 (100.0}

28131 (80.3)
3/31 (8.79)

131 3.2)
231 (6.9)

3131/(100.0}

26/31 (83.9)
531 (18.1)

4/31 (12.9)
1731 3.2)
1731 (3.2)

23/23 (100.0)

2223 (95.6)
1/23 (4.3

1/23 (4.3)

20/27 (87.0)
3423 (13.0)

3 (4.3)
1423 4.3)
1/23 ¢.3)

21/23 (91.3)
2/23 (8.7)

1123 (4.3)

123 (4.3)

17/23 (73.9)
6/23 (26.1)

1/23 (4.3)

1/23 (4.3)
4/23 (17.4)

22122 (100.0)

20122 (90.9)
f22 (9.1)

2122 (9.1)

21/22 (95.5)
1122 (4.5)

1/22 4.5)

15/22 (68.2)
122 (31.8)™

422\ (18.2)
1/22 (4.5)
1122 (4.9

1/22 (4.5)

1622 {72.7)
6/22 {27.3)

1/22 (4.5)
2122 (9.1)
1122 (4.5)
2/22 (9.9)

29/30 (96.7)
30 (3.3)

1/30 (3.3)

30730 (100.0)

29/30 (86.7)
1430 (3.3)

1/30 (3.3)

27/30 (90.0)
3/30 (10.9)

3/30 (10.0)

23(30 (76.7)
7/3Q (23.3)

1130 (3.3

6/30 (20.00*

PD, pefsistent diestrus {prolonged diestrus periods lasting 5-9 days)
CD, fonstant diestrus (prolonged diestrus periods lasting 10 days or more)

P

persistent estrus {prolonged estrus periods lasting 3-7 days)
, constant estrus (prolonged estrus periods lasting 8 days or more)
D <0.05, *p<0.01 (Chi- square test)
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/—‘Table 3-1

Table . Summary of vaginal cytology.

Dose of BPA (ug/kg/day)

0.5

5

50

3 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

4 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

5 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

6 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

7 months of age
Normal cycle
Abnormal cycle

Persistent diestrus
Constant diestrus
Persistent estrus
Constant estrus

31/31 (100.0)

31/31 (100.0)

28/31 (90.3)
3/31 (9.7)

1/31 (3.2)
2/31 (6.5)

31/31 (100.0)

26/31 (83.9)
3/31 (9.7)

1/31 (3.2)
1/31 (3.2)
1/31 (3.2)

23/23 (100.0)

22/23 (95.6)
1/23 (4.3)

1/23 (4.3)

20/23 (87.0)
3/23 (13.0)

1/23 (4.3)
1/23 (4.3)
1/23 (4.3)

21/23 (91.3)
2/23 (8.7)

1/23 (4.3)

1/23 (4.3)

17/23 (73.9)
6/23 (26.1)

1/23 (4.3)

1/23 (4.3)
4/23 (17.4)

22/22 (100.0)

20/22 (90.9)
2122 (9.1)

2/22 (9.1)

21/22 (95.5)
1/22 (4.5)

1/22 (4.5)

16/22 (68.2)
6/22 (27.3)*

3/22 (13.6)
1/22 (4.5)
2/22 (9.1)

17/22 (77.3)
5/22 (27.3)

2122 (9.1)
2/22 (9.1)
1/22 (4.5)

29/30 (96.7)
1/30 (3.3)

1/30 (3.3)

30/30 (100.0)

29/30 (96.7)
1/30 (3.3)

1/30 (3.3)

27/30 (90.0)
3/30 (10.9)

3/30 (10.0)

23/30 (76.7)
7/30 (23.3)

1/30 (3.3)

6/30 (20.0)*

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

*p <0.05, **p <0.01 (Chi- square test)
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Table 3-2. Summary of estrus cycle.

/

Dose of BPA ( Mg/kg/day)
0 0.5 5

#

8 months of age

Normal cycle 11419 (57.9) 13/23 (56.5) 14/22 (63.6)
Abnormal cycle 819 (42.1) 10/23 {(43.5) 8/22 (364)
Persistent diestrus 4/19 (21.1) 1/23 {4.3) 1/22 4.
Constant diestrus 2119 {(10.5) - BI22 (721

Persistent estrus 1/18 (5.3) 2123 (8.7)
Constant estrus 1118 (5.3) 7/23 (30.4) 2/22 8.1)

9 months of age

Normal cycle 10/19, (52.8) 9/23 (38.1) 12/22 (54.5}
Abnormal cycle 9/18 N7.4) 14/23 (60.9) 10/22 (45.5)
Persistent diestrus 3/19 (15.8 - 1/22 (4.5)
Constant diestrus 5/19 (26.3) 1423 (43) 222 (8.1}
Persistent estrus 1119 (5.3) 5/23/21.7) 5/22 (22.7)
Constant estrus - 8/23 (34.8) 2/22 (9.1}

10 months of age

Normal cycle 13/19 (68.4) 7/23 304 12/22 (54.9)
Abnormal cycle 6/19 (31.8} 16423 (638)" 10/22 {45.5)
Persistent diestrus 1119 (5.3 5/23 (21.7) 122 (4.5)
Constant diestrus 4119 (24.1) 1/23 (4.3) 522 (22.7)
Persistent estrus 1/19/5.3) 10/23 (43.5)" 1122 {4.5)
Constant estrus ' A - 322 (13.6)

11 months of age

Normal cycle 10/18 (55.6) 8/23 (34.8) 5122 (20.3)
Abnormat cycle 8/18 (44.4) 15/23 {65.2) 17/22 (77.3
Persistent diestrus 1718 (5.8) 2123 (8.7) 2122 (9.1)
Constant diestrus 4/18 (22.2) 3/23 (13.0) 6/22 (27.3)
Persistent estrus 1118 (5.6) 2123 (8.7) 2/22 (9.1}
Constant estrus 2118 {(11.1) 8/23 (34.8) 7/22 (31.8)

12 months of age

Normal cyc)é 12118 (66.6) 4/23 (17.4) 3122 (13.8)
Abnormaltycle 6/18 (33.3) 19/23 (82.8)*  19/22 (8647
Persigtent diestrus 1118 (5.6) 6/23 (26.1) 7122 (31.8)
Constant diestrus 318 (16.7) 1/23 (4.3) 2/22 (8.1}
Pdrsistent estrus 1/18 (5.8) 7123 (30.4) 3122 (13.8)
Constant estrus 1118 (5.6) 5/23 (21.7) 522 (22.7)
Common variable - - 1122 {4.5)

5/18 (33.3)
12/18 (66.7)

1/18 (5.6)
1118 (5.6)
2118 (11.1)
8/18 (44.4)

6/18 (33.3}
12/18 (66.7}

5/18 (27.8)
1/18 (5.6)

2118 (11.7)
4/18 (22.2)

518 (27.8)
13118 (2.2

1/18 (5.6)
1/18 (5.6)
2/18 {(11.1)
9/18 (50.0)™

4/18 (22.2)
14/18 (77.8)

218 (11.1)
8{18 (33.3)
6/78 (33.3)

3/18 (16
15718 (83.3)"

218 (11.9)
3/18 {16.7)
9/18 (50.00*
1718 (5.6)

ﬁi persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

*n <0.05, "™ p<0.01 (Chi- square test)
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/_ﬁable 3-2

Table . Summary of vaginal cytology.

Dose of BPA (ug/kg/day)

0.5

5

50

8 months of age
Normal cycle

11/19 (57.9)

14/23 (60.9)

14/22 (63.6)

6/18 (33.3)

Abnormal cycle 8/19 (42.1) 9/23 (39.1) 8/22 (36.4) 12/18 (66.7)
Persistent diestrus 4/19 (21.1) 1/23 (4.3) 1/22 (4.5) 1/18 (5.6)
Constant diestrus 2/19 (10.5) - 5/22 (22.7) 1/18 (5.6)
Persistent estrus - 1/23 (4.3) - 2/18 (11.1)
Constant estrus 2/19 (5.3) 7/23 (30.4) 2/22 (9.1) 8/18 (44.4)*

9 months of age

Normal cycle 12/19 (52.6) 9/23 (39.1) 12/22 (54.5) 6/18 (33.3)

Abnormal cycle 7/19 (47.4) 11/23 (47.8) 10/22 (45.5) 12/18 (66.7)
Persistent diestrus 3/19 (15.8) - 1/22 (4.5) 5/18 (27.8)
Constant diestrus 5/19 (26.3) 1/23 (4.3) 2/22 (9.1) 1/18 (5.6)
Persistent estrus 1/19 (5.3) 5/23 (21.7) 5/22 (22.7) 2/18 (11.1)
Constant estrus - 5/23 (21.7) 2/22 (9.1) 4/18 (22.2)

10 months of age

Normal cycle 13/19 (68.4) 7123 (30.4) 12/22 (54.5) 5/18 (27.8)

Abnormal cycle 6/19 (31.6) 16/23 (69.6)* 10/22 (45.5) 13/18 (72.2)*
Persistent diestrus 1/19 (5.3) 5/23 (21.7) 3/22 (13.6) 1/18 (5.6)
Constant diestrus 4/19 (21.1) 1/23 (4.3) 5/22 (22.7) 1/18 (5.6)
Persistent estrus 1/19 (5.3) 10/23 (43.5)* - 3/18 (16.7)
Constant estrus - - 222 (9.1) 8/18 (44.4)**

11 months of age

Normal cycle 10/19 (55.6) 8/23 (34.8) 6/22 (27.3) 4/18 (22.2)

Abnormal cycle 8/19 (44.4) 15/23 (65.2) 16/22 (72.7) 14/18 (77.8)
Persistent diestrus 1/19 (5.3) 2/23 (8.7) 1/22 (4.5) -
Constant diestrus 4/18 (21.1) 3/23 (13.0) 6/22 (27.3) 2/18 (11.1)
Persistent estrus 1/19 (5.3) 2/23 (8.7) 2/22 (9.1) 5/18 (27.8)
Constant estrus 3/19 (15.8) 8/23 (34.8) 6/22 (27.3) 7/18 (38.9)

12 months of age

Normal cycle 13/18 (72.2) 4/23 (17.4) 3/22 (13.6) 3/18 (16.7)

Abnormal cycle 5/18 (27.8) 17/23 (73.9)**  19/22 (86.4)**  15/18 (83.3)**
Persistent diestrus 1/18 (5.6) 4/23 (17.4) 6/22 (27.3) 2/18 (11.1)
Constant diestrus 3/18 (16.7) 1/23 (4.3) 4/22 (18.2) -
Persistent estrus 1/18 (5.6) 6/23 26.1) 1/22 (4.5) 3/18 (16.7)
Constant estrus 1/18 (5.6) 6/23 26.1) 7/22 (31.8) 10/18 (55.6)**
Common variable - - 1/22 (4.5) 1/18 (5.6)

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

*p <0.05, **p <0.01 (Chi- square test)
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Table 3-3. Summary of estrus cycle.

Vehicle control

Months of age

Rat ID 3 4 5 3 7 3 9 10 11 12
1 N N N N CcD N Ccb CD CcD CcD
2 N N N N N - - - - -
3 N N cD N PE CE N PE PE N
4 N N N N N N N Ccb N N
5 N N N N N - - - - -
6 N N CcD N N N N N N N
7 N N ‘N N N - - - - -
8 N N N N N N PE N N N
9 N N N N N N N N N N
10 N N N N N N N N N N
11 N N N N N - - - - -
12 N N N N N CD N N PE N
13 N N N N N PD cD N N Cch
14 N N N N N - - - - -
15 N N N N N - - - - -
16 N N N N N - - - - -
17 N N N N N CE N N CE CE
18 N N N N PD PD PD N N N
19 N N N N N - - - - -
20 N N PD N N - - - - -
21 N N N N N N Cb N N N
22 N N N N N ) cb PD cD PD
23 N N N N N N N N N N
24 N N N N N - - - - -
25 N N N N N - - ~ - -
26 N N N N N N N N PD N
27 N N N N N - - - - -
28 N N N N N PD N CcD Dead Dead
29 N N N N N N N N cD N
30 N N N N N PD CD CD Cch CcD
31 N N N N N N N N CE, N

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)
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Table 3-4. Summary of estrus cycle.
BPA 0.5 P—Wday

Months of age

RatID 7 8 10 11 12

9
N N N PD N N
CE PE PE CE CE CE

N N N PD cD PD
N CE N PE PD PE
CE CE CE N CE PE
N PE PE CE CE N
N N N PD PD PD
PD N N N CD PD
PE CE CE CE CE PE

N

NS eI aroNio@eNOaAwN =
ZZZZZZZZZZ2ZZ2ZZ2ZZZZZZZZ|W
ZZZZZZZQ2Z2ZZZRZEIZZZZZ2ZZH
zzzzzQ3Rzzzzzzzzzzz jzzzZow
zzzzzzdQzzzzzzzzzzzzzz 2o

N N N N N N
N N ¢D N ¢b N
N CE CE CE CE CE
N N N N N CD
N N CE CE CE CE
N N PE CE PE PE
CE CE PE PD PE PD
CE CE PE CE CE CE
N CE N OCE N  PE
N PO PE N PO PE
N N N N N N
N N C ©CE CE CE
N N N PD N N
23 - N N N CE N CE

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)
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Table 3-5. Summary of estrus cycle.

BPA S Mwlday

Months of age

Rat ID 3 4 5 5 7 8 9 10 11 12
1 N N N N N N N N CD PD
2 N N N PD N N N N PD N
3 N N N PD N N PE cD PD cb
4 N N N PD cD ch cb cb Cb PD
5 N N N N N N N CE CE CE
6 N N N N N N N N cD PD
7 N N N N N N CE PE CE PE
8 N N N N N ch PD N PE PE
9 N N N CE CE PD PE N PE cV
10 N N N N N cb N N N N
11 N cD N N N CD N N N CD
12 N N ., N N N N N N N N
13 N N N N N N N cb CD PD
14 N N N N N N PE N CE PD
15 N N N N N N N N CE CE
16 N N N N N N PE N CE PE
17 N N N N PE CE CE CE CE CE
18 N cD N cO ¢Cb CD CcO CD CD PD
19 N N N PE CE CE PE CE CE CE
20 N N N N N N N N N CE
21 N N N N N N N PD N Ccb
22 N N PD PD PD N N cD ¢D PD

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)
CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)

PE, persistent estrus (prolonged estrus periods lasting 3-7 days)
CE, constant estrus (prolonged estrus periods lasting 8 days or more)

CV, common valiable
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Table 3-6. Summary of estrus cycle.

BPA 50 Uﬂ!day

Months of age

Rat ID 3 4 5 6 7 8 9 10 11 12
1 N N N CE CE CE PD CE CE CE
2 N N N N CE - - - - -
3 N N - N N N - - - - -
4 N N N N N PE N CE CE CE
5 N N N CE CE CE CE CE CE PE
6 N N N CE CE CE CE CE CE CE
7 N N N N N - - - - -
8 N N N N N - - - - -
9 N N N N N CE PE PE PE CE
10 N N PD N cD PE N cb PE PE
11 N N N N N - - - - -
12 N N N N N - - - - -

13 N N ‘N N N N N N cb N
14 N N N N N CE PE CE CE CE
15 N N N N N CE CE CE CE CE
16 N N N N N - - - - -
17 N N N N CE - - - - -
18 N N N N N N N N N N
19 N N N N N N PD N PE CE
20 N N N N N PD N N PE PD
21 N N N N N - - - - -
22 N N N N N CE PD PE N cv
23 N N N N N N N CE CE CE
24 N N N N N - - - - -
25 N N N N N - - - - -
26 N N N N N CE CE CE PE CE
27 N N N N N PD PD PD cbh PD
28 N N N N CE - - - - -
29 N N N N N N cD N N CE
30 N N N N N N N CE N N

PD, persistent diestrus (prolonged diestrus periods fasting 5-2 days)

CB, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

CV, common valiable
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Table 4-1 Summary of absolute organ weights : F1 (3 months after birth)

Pituitary
Sex Exp.group Number of Liver Kidney Ovary Uterus Brain gland Thyroid Adrenal Body weight a)
(%g/kg/day)  enimals () (g) (mg) (2) (®) (ing) (mg) (mg) (&)
Vehicle 15 10.06 2,01 85.3 0.61 - 1.99 18.5 21.1 70.7 293.6
control + 0.94 + 0.18 = 152 + .09 + 0.06 + 25 + 42 L + 216
0.5 i 10.29 1.94 78.4 0.59 1.98 18.0 223 69.5 303.6
Femal ' % 1.01 * 0.26 + 11.4 & 0.09 £ 0.05 + 2.6 + 6.0 + 96 *= 316
emate s " 10.45 201 89.7 0.57 1.96 18.7 21.6 76.5 3126
+ LI15 * 0.12 4+ 10.1 = 0.10 + (.08 & 1.9 = 36 + I1.5 = 24.4
50 16 9.64 1.98 79.0 0.59 1.95 184 17.7 72.4 293.6
% 1,22 + 033 £ 9.9 = 010 = 0.07 = 2.2 = 3.3 £ 6.3 % 28.5
Mean + S.D. '

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05.
** Significantly different from vehicle control at P<0.01.
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Table 4-2 Summary of absolute organ weights : F1 (7 months after birth)

Pituitary
Sex Exp.group Number of Liver Kidney Ovary Uterus Brain gland Thyroid Adrenal  Body weight a)

(%g/kg/day)  animals [69) (8) (mg) (&) (g) (mg) (mg) {mg) (g

Vehicle 12 11.13 228 80.3 0.77 2,08 24.6 243 70.9 360.8

control + 151 + 0.25 * 16.5 + 0.11 £ 0.05 + 54 + 3.7 + 10.2 + 41.0

0.5 0 ) i ) ) ’ ) ) ) "

Female i i i i ) : i i )
5 0 ) ) ] ) ) ) ) ) )

50 2 10.83 2.14 72.1 0.77 2,01 * 24.9 25.3 66.7 3718

% 2.27 + (.28 + 153 = 015 + 0.08 + 4.6 = 6.6 * 6.6 = 60.3

Mean £ 8.D,

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05,

** Significantly different from vehicle control at P<0.01.
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Table 4-3 Summary of absolute organ weights : F1 (12 months after birth)

Ventral Seminal La-be Pituitary
Sex Exp.group  Number of Liver Kidney Testis Epididymis  prostate vesicle muscles Brain gland Thyroid Adrenal  Body weight a}

(7g/kg/day)  animals (&) (g} (g) (g} (& (8} - (ing) (8) - (mg) (mg) (mg) (g)

Vehicle 19 23.82 435 3.98 1.50 0.64 221 1407.4 2.34 17.5 39.1 53.7 784.1

control + 334 = 0.46 = 0.36 + 0.19 + 0.15 = 0.30 £168.8 + 0.08 £ 17 & 58 £ 8.1 + 831.7

0.5 12 23.63 391 ¢+ 3.84 1.54 0.61 2.06 1331.7 230 16.5 40.5 55.6 764.5

Mal ’ + 3.64 + 0,51 + 024 + 0.15 + 0.26 + 042 +#232.6 + 0.09 + 2.5 * 120 4 102 +104.3
e 5 14 -24.16 " 432 429 * 1.61 0.53 1.98 1409.3 233 16.1 41.8 . 563 792.7
% 3,80 + 0,50 + 040 + 0.15 4 0.18 + 0.41 +246.0 + 0.09 + 1.7 + 75 + 68 * §7.4

50 18 2320 4.13 3.86 1.48 0.62 2.15 1365.6 2.34 182 419 62.1 795.1

+ 3.78 £ 0.35 # 0.37 + (.19 = 0.21 = 0.39 +256.4 + 0.10 = 29 + 9.6 + 22.9 = 78.8

Mean + 8.D.

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05.
*#* Significantly different from vehicle control at P<0.01.



Table 4-4 Summary of absolute organ weights : F1 (12 months after birth}

Pituitary
Sex Exp.group  Number of Liver Kidney Ovary Uterus Brain gland Thyroid Adrenal  Body weight 8)
(?g/kgiday)  animals ® (e) (mg) (2 (g) (mg) (mg) (ng) (g)
Vehicle 18 13.10 2,61 79.3 0.83 2.06 34.9 29.7 84.9 454.5
control  1.94 * 0.29 + 344 + 0.21 + 0.06 + 11.4 + 69 + 18.6 + 54.5
0.5 23 13.13 2.55 654 0.86 2.05 50.1 314 824 473.8
Female + 2.21 = (.23 x 23.9 + 0.15 + 0.08 + 43.5 = 946 + 153 + 60.3
5 27 12.76 2.54 83.1 0.82 2,08 61.5 321 88.1 466.2
+ 2.58 = (.30 + 26.6 & 0,22 = 0.08 +107.1 + 7.3 ® 13.7 ¥ §5.6
50 18 13.04 2.57 69.1 0.83 2.09 349 28.2 86.0 459.1

£ 1.53 = 0.21 + 273 + 0.16 = 012 * 86 + 54 + 16.6 = 72.6

Mean + S.D.

a) Statistical analysis was not applied.

* Significantly different from vehicle control at P<0.05.
** Significantly different from vehicle conirol at P<0.01.



Table 4-5 In utero-through lactational exposure to Bishpenol A
Summary of relative organ weights : F | {3 months after birth)

Pituitary
SQex Exp.group Number of Liver Kidney Ovary Uterus Brain gland Thytroid Adrenal Body weight a)
(7g/kg/day)  animals (g/100g)  (g/100g)  (mg/l00g)  (g/100g)  (g/100g) (mp/100g) (mg/100g) (mg/100g) (g)
Vehicle s 3.43 0.69 29.2 0.21 0.68 6.3 7.2 243 2936
control + 0.30 + 0.06 + 6.0 + 0.04 + (.05 += 0.9 + 1.6 + 3.9 + 21.6
0.5 1 339 0.64 25.9 0.19 0.66 5.9 . 13 23.0 303.6
Femalo = 0.17 = (.03 + 3.1 & (.03 + 0.06 % 0.7 + 1.4 * 34 & 31.6 .
5 13 334 0.64 28.8 0.18 0.63 6.0 6.9 24.6 312.6
+ .22 + 0.04 £ 3.6 + (.04 = 0.04 + (.4 £ 0.8 & 4.4 + 244
50 16 ' 328 0.67 27.1 0.20 0.67 6.3 6.0 * 24.8 293.6
) + 0.23 * (.08 + 37 + (.04 + 0.06 + 0.7 * 10 & 25 + 285
Mean  8.D.

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05,
** Significantly different from vehicle control at P<0.01.
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Table 4-6 Summary of relative organ weights : F1 (7 months after birth)

Pituitary
Sex Exp.group  Number of Liver Kidney Ovary Uterus Brain gland Thyroid Adrenal  Body weight a)
(7gfkg/day)  animals (8/100g)  (/100g) (mg/l00gy (@100g)  (g/100g) (mg/100g) (mg/100g) (mg/100g) (®
Vehicle 12 3.08 0.64 224 0.21 0.58 6.8 6.3 19.8 360.8
confrol + 0.20 + (.07 * 4.6 + 0.03 * 0.07 = 1.3 = 1.0 + 2.5 + 41,0
0.5 0 ) i i ) i i ) i )
Female ) ) ) ) ) ) ) ) )
5 0 ) i i ) ) ) ) i i
50 2 290 * 0.58 * 19.8 0.21 0.55 6.8 6.8 18.3 3718
+ 0.22 + (.05 + 44 + 0.03 + (0,08 + 1.1 x 1.1 + 2.8 + 60.3
Mean & S.D.

a) Statistical analysis was not applied,
* Significantly different from vehicle control at P<0.03,
** Significantly different from vehicle control at P<(.01.
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Table 4-7 Summary of relative organ weights ; F1 (12 months after birth)

Ventral Seminal La-be Pitujtary
Sex Exp.group  Number of Liver Kidney Testis Epididymis prostate vesicle muscles Brain gland Thyroid Adrenal  Body weight a)

(7g/kp/day)  animals {&/100g)  (g/100g)  (g/100g) (g/100g)  (g/100g)  (g/100g)  (mg/100g)  (g/100g)  (mg/100g) (mg/l00g) {mgf100g) (8

Vehicle 1 3.05 0.56 0.51 0.19 0.08 0.28 1815 . 030 2.2 5.0 6,9 7841

control + 0.3% 4 0.06 + 0.06 = 0.02 = 0.02 + 0.05 + 284 +0.03 + 0.2 + 0.8 + 1.2 + 83.7

0.5 12 3.09 0.51 0.51 0.20 0.08 0.27 179.0 0.31 22 53 73 764.5

Ml ’ + 0.17 + 0.04 + 0.06 & 0.02 + 003 + 0.06 + 480 * (.03 £ 0.3 * 14 £ 1.2 +104.3
e S u . 304 0.55 0.5 021 0.07 0.25 179.8 030 20 53 72 7927
+ 027 = 0.05 + 0.09 £ 0.03 + 0,03 + 0.06 + 37.8 + 0.04 + 03 * 1.0 £ 1.0 + 874

50 18 2,91 0.52 0.49 0.19 0.08 028 173.1 ¢.30 2.3 53 7.8 795.1

+ 0,32 + 0.05 + 0.06 + 0.03 + 0,03 + 0.06 + 346 & (.04 & (0.3 + 1,2 = 2.7 + 78.8

Mean+ S.D.

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05.
** Significantly different from vehicle control at P<0.01.
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Table 4-8 Summary of

tive organ weights : F1 (12 months after birth)

Pituitary
Sex Exp.group Number of jver Kidney Ovary Uterus Brain gland Thyroid -~ Adrenal Body weight a)
(%ef/kg/day)  animals  {g/100 {¢/100g)  (mg/100g)  (¢/100g)  (g/100g)  (mg/100g) (mg/360g) (mg/100g) ()
Vehicle 46 1.13 6.8 0.07 0.18 3.0 2.6 7.4 1778
control # 143 + 9.6 + 0.10 + 0.23 3.4 + 97 +226.7
0.5 14 1.87 0.37 9.5 0.13 0.30 4.5 11.9 320.5
) + 1,33 + 026 £ N + 0.09 . * 3.5 + 90 %230.3
Female
5 15 1.72 0.35 113 11.3 44 12.2 293.0
: + 1,35 = 0.28 £ 97 = 36.3 * 3.6 + 10.2 +238.2
50 46 1.12 0.22 6.0 31 24 1.5 179.6
+ 1.43 + .29 + 8.6 £ 4.1 + 3.1 = 99 +230.9
Mean £+ 8.D.

a) Statistical analysis was not applied.

* Significantly different from vehicle control at P<0.05.
*¥ Qignificantly different from vehicle control at P<0.01.
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Table 4-8  Summary of relative organ weights : F1 (12 months after birth)

Pituitary
Sex Exp.group Number of Liver Kidney Ovary Uterus Brain gland Thyroid Adrenal  Body weight a)
(¢ g/kg/day) animals (9/1009) (9/1009) (mg/100g) (9/1009) (9/1009) (mg/100g) (mg/100g) (mg/1009) )
Vehicle 18 2.89 0.58 17.4 0.19 0.46 7.7 6.6 18.9 454.4
control +0.28 +0.07 +7.0 +0.05 +0.06 +26 +14 +46 +54.5
05 23 2.77 0.54 14.0 0.19 0.44 10.7 6.6 17.7 473.8
Femal ' +0.24 +0.05 +5.2 +0.04 +0.05 +9.6 +2.0 +4.0 +60.3
emale
5 22 2.74 0.56 18.0 0.18 0.46 18.0 7.0 19.4 466.2
+0.21 +0.08 +53 +0.05 +0.10 +44.38 +15 +4.7 +85.6
50 18 2.87 0.57 15.4 0.20 0.46 7.8 6.2 19.2 459.1
+0.30 +0.08 +6.6 +0.05 +0.07 +23 +1.0 +4.7 +72.6
Mean + S.D.

a) Statistical analysis was not applied.
* Significantly different from vehicle control at P<0.05.
** Significantly different from vehicle control at P<0.01.
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Table 5-1 Summary of macroscopic examinations : F1 (3 months after birth)

Female
o Vehicle control 0.5 5 50 (ngkg/day)
Findings
ta ta ta la
15 11 13 16
No abnormalities detected 13 11 13 15
Kidney
Enlargement ________ U SR el Y .
Pelvic dilatation 1 0 0 1
Ureter
Dilatation ' 0 0 0 1
Uterus
Nodule . 1 0 0 0

ta, terminal autopsy.
a) Number of animals examined.
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Table 5-2 Summary of macroscopic examinations : F1 (7 months after birth)

Female
L Vehicle control 50 (ngrkgfday)
Findings :
ta ta
12¢ 12
No abnormalities detected 11 8
Ovary
Small 0 3
Sternum
Deformity 0 1
Subcutis
Mass 1 0

ta, terminal autopsy.
a) Number of animals examined.
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Table 5-3 Summary of macroscopic examinations : F1 (12 months afier birth)

Male Female ]
Findings Vehicle control 0.5 5 50 Vehicle control 0.5 5 50 (pe/ke/day)
ta fd ta ta ta ta fd ta 1a ta
197 1 12 14 18 18 1 23 22 18

No abnormalities detected 15 i} 12 10 11 8 0 4 9 8
Lung

2;11:](::2:8 of middle Iobio‘f-' . 0 0 ] f . 0 0 6 0 1 0 0

Dark reddish region 0 0 0 0 0 o0 o 1 7 o
Forestomach

Edematous change of wall 0 0 0 L 0 0 . 0 0 0 i 0

Recessed region ofmucosa 0 10 RS o " "o o T TaTTTTT o 777
Glandutar stomach

Blackish region of mucosa 0 1 0 -0 0 0 0 0 0 0
Kidney .

Calculi _ 0 9_ ___20 2 0 0 0 0

[ I R R R T R I R

Pelvic dilatation 1 0 o 2 771 T o "7 TT o T T T TTTTTTT
Testis

Darkreddishchange _____0___ 1 ___ 0 ____ o .. Y o e e e e mm—ao

Enlargement 1 0 0 0 0
Epididymis )

Whitish region 1 o 0 0 1
Qvary

L e e i | Y 0 _

Small T T T T T 4" 0" 6 37777 ¢ "7 B
Uterus

Cyst 0 0 I 0 0

Poyp C T TTTTTTTTTTTTTooommmmmmmommmmmmmTmTT N R o 777
Vagina

Cyst 1 0 0 0 0

ta, terminal autopsy; fd, found dead,
a) Numbey of animals examined.
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. Table 5-4 Summary of macroscopic examinations : F1 (12 months after birth)

Male Female
Findings Vehicle control 0.5 5 50 Vehicle control 0.5 5 50 (ng/kg/day)
ta fd ta ta’ la ta fd ta ta ta
199 i 12 14 18 18 1 23 22 18

Cerebrum

Hydrocepharus 0 1 0 . 0 0 . 0 0 ]

Pan-iai.d.;f;c;o}cortex 0 0 0 ¢ T N
Spleen

Small 0 1 0 0 0 0 0 0 0 ]
Pituitary gland

Blackish region L 0__.__?_____9__“_ o 0 L I____E) _“__‘_1__ 0 i

Darkreddishregion oo 0 o o o o 1 o o 77T

Enlargement R I R I 2 Ty Ty

Nodule 0 0 0 0 0 0 ! 2 4 o 7
Thyroid

Enlargement 0 0 0 0 0 0 0 1 0 0
Adrenal

Dark reddish region 0 0 0 0 i 0 0 0 0 0

Enlargement R R T 0o 7 N R T
Auricle )

Thickening 2 ] 0 0 0 0 0 0 0 0
Hindlimb

Tylosis 2 0 0 1 1 2 0 2 2 2
Subcutis

Mass 0 0 0 0 0 0 0 0 1 1
Mammary glamd

Secretion 0 0 0 _ 0 _ _0_ L T4 0 _ 14_ _ 2 5

Well-developed R B R R

ta, terminal autopsy; fd, found dead.
a) Number of animals examined.
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ENV/IM/TG/EDTA/M(2006)2

Introduction

1. This meeting was held three years after the fourth VMG-mammalian meeting (April 2003). The
main objective of the meeting was to review the status of the work with respect to projects included in the
rolling work plan of the Test Guidelines Programme, and to agree on the appropriate next steps.

Agenda Item 1: Opening of the meeting, Introduction of participant

2. Mike Wade (Canada), Chair of the VMG-mammalian, invited all participants to introduce
themselves (see Annex I for the Participants List).

Agenda Item 2: Approval of the Draft Agenda

3. The agenda [document ENV/IM/TG/EDTA/A(2006)1] was approved with the addition of a
discugsion on chemical repository under “Other issues”.

Agenda Item 3: Need for further work in Parallel with the development of the Test Guideline for the
Uterotrophic Bioassay

4. Peter Gelbke, consultant for the Secretariat, summarized the peer review panel report, as well as
the peer review panel general agreements and major concerns. The peer review panel was especially
concerned that only one oestrogen antagonist, one negative substance and one substance with enhanced
activity due to metabolism were tested.

5. Peter Gelbke then presented a proposal for a simple retrospective validation with respect to one
or more negative substances. On the basis of negative results in a 2-generation test, an uterotrophic assay,
an ER binding assay and a E-Screen, he had identified styrene as a possible candidate, noting that some
points are yet to be checked in the 2-generation study (in particular the developmental neuro-toxicity). In
addition he proposed that the data provided by Japan with the Uterotrophic Bioassay and two in vitro
screening tests (hER receptor binding assay and hER-alpha reporter gene assay) should zlso be used as
support for the specificity of the Uterotrophic Bioassay.

6. Gary Timm informed the VMG of the recommendations of the EPA’ Endocrine Disrupter
Methods Validation Advisory Committes (EDMVAC) that the EPA support the development of a TG only
with regard to the use of the assay for estrogenic chemicals.

7. The VMG agreed that the most important was to identify one or two additional negative
substances. For oestrogen antagonist, Japan may be able to provide a report with existing data to show the
specificity. Experience with Test Guidelines would provide information on substances with enhanced
activity due to metabolism.

8. After a long discussion about what the criteria for a “negative” substance should be, the VMG
agreed that the acceleration of vaginal opening is a valuable criterion to consider in addition to increased
uterine weight in immature females. It also agreed that styrene might be a good candidate, In addition, a
review of the results of (i) uterotrophic assays and (ii) 1 or 2-generation assays carried out in Japan might
provide one or more other negative substances. Peter Gelbke will review the data provided by Japan and
prepare a paper, if possible for the EDTA meeting.

Agenda Item 4: Development of the new Fest Guideline for the Uterotrophic Assay

9. Peter Gelbke presented the Draft Test Guideline. The VMG agreed that Jun Kamno will check
whether the text that is already included in the proposed TG with respect to mice use is sufficient and he
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will provide a report supporting the use of mice. The TG might be revised at a later stage on the basis of
this report.

10. The VMG provided advice on a2 number of issues for which specific guidance might be
necessary. In particular, the VMG agreed that there was no need to specify criteria for negative versus
positive, or weak versus strong estrogens, and recommended that the TG should contain guidance on
oestrogen content in the feed and on control uterine weights in immature females.

1. Peter Gelbke will revise the draft on the basis of the comments made by the VMG and include
the testing for anti estrogenic effect in an appendix as an option. This will be done in consultation with
Japan, which is the lead country, with the Secretariat, for this project.

Agenda litem 5: Background Review Document to support the Hershberger Assay

12. The Background Review Document was not available for the meeting; therefore it was not
discussed. However, the VMG took note of the status of validation work and discussed how to finalize it.

13. First, Willie Owens presented a status report on the Phase 3 validation of the assay with the
castrate model (determination of inter- and intra-laboratory variability and laboratories blinded to identity
of test chemicals). The VMG agreed that the Hershberger bioassay is valid for androgen receptor agonists
and antagonists and appears feasible for Sa-reductase inhibitors. The VMG took note of the fact that for
antagonists, the co-administration of two compounds results in baseline variability, and that only one
potent Sa-reductase inhibitor was tested; however, no more validation work was considered necessary for
the castrate model.

14. Willie Owens then presented a status report on the validation of the assay with the weanling
model. It appears that the weanling model may be just slightly less sensitive than the castrate with anti~
androgens.

15. The VMG agreed on the following next steps regarding the validation of the assay with the
castrate model: (i) drafting of the Background Review Document, (ii) drafting of the Phase 3 validation
report (ili) peer review of the assay. For the assay with the weanling model, 6 laboratories are ready to start
Phase 3 validation to evaluate the laboratory performance when the identity of the tested chemical is
blinded. The VMG recommended that Phase 3 validation focus on antagonists and include two negative
substances. Laboratories previously not involved in the work on the weanling model should run a pre-study
before entering coded testing, The minimum requested by the VMG was response to TP and antagonism by
flutamide. A validation report needs to be developed for the validation of the assay with the weanling
model.

16. In order not to delay the development of a TG for the castrate, it was suggested to have two
different Test Guidelines (like TG 203A and TG 203B). Whether a light peer review could be sufficient for
the weanling will have to be discussed. The Secretariat referred to Document INF 17 and observed that the

development of the Test Guideline is not yet included in the rolling work plan and there is no lead country
for this activity.

Agenda Item 6 and 8: Validation of the ezhanced TG 407 and Draft Test Guideline for the enhanced
TG 407

17. Given the low sensitivity of the assay for identifying weakly estrogenic and anti-androgenic
substances, the VMG discussed at length the added value of the assay. Different views were expressed.
Some participants considered that the enhanced TG would provide additional information at an acceptable
additional cost (estimated to be around 10% including thyroid function-related hormone work); other were
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concerned that the results of the TG could be misinterpreted and misused, discouraging the use of other
tests. The VMG agreed that the enhanced TG 407 should not be considered as an endocrine disrupters
screen and should not be used as a substitute of the Uterotrophic or Hershberger Assays. Negative results
of the enhanced 407, with respect to (anti)estrogenic or (anti)androgenic modes of action, should not
indicate that thers s no need for further investigations concerning potential (anti)estrogenic or
(anti)androgenic activity. However, considering that (i) the test method is intended to be a general toxicity
assay to screen a wide variety of effects rather than a specific mechanism of action (ii) the test method will
be used frequently and (iii) it is better to be informed than not informed of any test positive results, the
VMG finally agreed on the recommendation to develop an updated Test Guideline that would replace the
current one, subject to the insertion in the Test Guideline of a clear text describing the TG limitations. This
text is included in Annex 2.

18. The VMG also agreed on the proposed changes to the Draft final report as included on Document
INF 13. The report will be further revised to reflect the above discussion and to include corrections sent by
the US.

19. There is no project in the rolling work plan for the development of the updated TG 407 and no
lead country; therefore, according to the recent agreement on how to include a project in the Test
Guidelines rolling work plan, a lead country or the European Commission should submit 2 proposal.

20. If the decision to update the Test Guideline is taken, the VMG recommends to convene an
international group of pathologists to give detailed guidance on (i) interpretation of subtle hormone
changes in target tissue without frank toxicity [for hormone dependant tissues, (male) mammary gland and
oestrous synchronisation of female reproductive organs] (ii) dissection procedures for critical tissues, and
(iii) evaluation of vaginal smears). Such guidance would improve the assay power and sensitivity. The
VMG discussed whether T3, T4 and TSH hormones should be measured routinely and agreed that
measurement should be wiggered by thyroid histopathology.

21. The VMG recommended that the EDTA Task Force discussed the feasibility of establishing an
inventory for all tests carried out according to the updated TG.

Agenda Jtem 7: Information on peer review process .

22, Gary Timm presented the meeting document MD4 that includes the proposal to manage peer
review by contract. From experience with the peer review of the Uterotrophic Assay validation, it appears
that it is very important that the panel members first agree on what the validation principles should be for
the in vivo or in vitro assay. Expertise should be the most important criteria for selecting the 6 to 10 panel
members and a laboratory representative should be available to respond fo the panel member guestions. All
data, and decision rationales refated to the validation should be provided to the peer review panel.

Agenda Item 9: Detailed Review Paper (DRP) on Thyroid Hormone Disrupticn Assay

23. Shirlee Tan presented the DRP. The Secretariat indicated that the DRP would be posted on the
EDTA Website for the end of April meeting.

Agenda Item 10: Level 5 Studies
24, Several presentations were made on activities related to the enhancement/improvement of
reproductive toxicity tests, aiming to replace the 2 generational toxicity test (OECD TG 416). Based on an

extensive database of 2-generation studies, it appears that examination of the F2 generation does not
provide increased sensitivity (compared to examination of F1 animals) at detecting the effects of endocrine
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disrupters. Furthermore, the sacrifice of F1 and F2 at very young ages prevents the detection of late onset
pathology that comes with pathology senescence.

25. James Lamb (US) presented the ILSIHESI project “The Life stages Fl-extended one-generation
development and reproductive test to develop an alternative test to the current or standard two-generation
reproductive toxicity test”. The test is designed as a tiered approach and would evaluate toxicity to
reproductive, neural and immune system development. It would greatly reduce the number of animals
required for detailed testing of pesticides compared to current requirements.

26. Dr. Aoyama (Japan) presented a project of the Japanese Ministry of Environment “The Enhanced
one-generation reproductive toxicity study in rats for predicting low-dose effects”. In addition to classical
endpoints, molecular responses, in particular expression of estrogens, androgen receptors and ER- and AR
responsive genes in the uterus and prostate gland were also evaluated.

27. Jun Kanno (Japan) presented a research project on a definitive testing method “The Rodent one
life-gpan test”, which is part of Sereening and Testing Scheme for endocrine disrupting chemicals, adopted
by the Japanese Ministry of Health Labour and Welfare, Based on the knowledge that traditional one-gen
and two-gen protocols are not designed for the detection of receptor-mediated toxicity/low dose effects, the
objective of this approach is to capture low dose effects that can be declared “adverse” by gvalating
specific endpoints, such as the early onset of persistent oestrus in femnale mice; therefore, the work is more
directed to developing new protocols than rearranging or modifying pre-existing protocols so that it is less
advanced in terms of proposing methods/strategies. This activity may lead to a proposal that is different
from the proposal made by the US and it was suggested that the outcome of the work on real low doses
adverse effect would influence the US proposal at a later stage.

28. The VMG took note of the current work, and agreed to wait for the US retrospective analysis
before discussing what the role of the VMG could be with respect to the development of a new or
enhanced test, considering that a presentation on the life-steps test was already made at the OECD
Working Group on Pesticide.

Agenda Item 11: Infact Male Assay

29. D. Bergfelt (US) and J. O’Connor (BIAC) presented progress with the validation of the 15-day
intact adult male rat assay. The VMG took note and welcomed the development of this test. It noted the
differences with the enhanced 407, in particular in terms of the number of animals (no less than 15 per
group) and the capability of the laboratories to try and control for extraneous factors (e.g. method and time
of blood collection and amimal stress) that may affect the various hormone concentrations determined in
this assay. .

Agenda Item 12: Declassification of validation reports and peer review panel reports

30. The VMG supported the declassification of the reports. For the report of the peer review panel, it
recommended to keep it anonym. The validation report of the enhanced TG 407 should be checked to
ensure that all laboratory names have been removed.

Agenda Item 13: Other issues

31 The VMG was informed that the chemical repository, at the TNO, would be closed after Phase 3
validation of the Hershberger Assay using weanlings. Some countries or the other VMGs-might be
interested by the remaining chemicals. A proposal was made that the TNO should list the amounts of
chemicals still available including the expiration dates. The VMG recommended that this issue be
discussed at the EDTA Task Force meeting,
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ANNEX 1

List of Participants

Meeting of the Fifth Validation Management Group for Mammalian Testing
Washington

4 April 2006 - 5 April 2006

Available to Government representatives only
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~ ANNEX 2

Initial Considerations and limitations

The TG 407 has been modified to include endpoints to identify chemicals that interfere with thyroid
physiology and affect the male and/or female reproductive organs in young adult animals, while still
“investigating all other toxicological parameters required under the prior TG 407. On the basis of data
generated in the validation process, it must be emphasized that the sensitivity of this assay is not sufficient
to identify all substances with (anti)androgenic or {anti)estrogenic modes of action. Consequenily, the
absence of effects in these endpoints can not be taken as evidence for the lack of such effects.
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9th Meeting of the Task Force on Endocrine Disrupters Testing and Assessment,
Sweden, 26-27 April 2006

Draft Agenda

Wednesday 26 April 2006

09100 |1 | Opening of the meeting by Mike Wader and Ethel Forsberg, Introduction of
participants

09h15 |2 | Adoption of the Draft Agenda ENV/IIM/TG/EDTA/A(2006)2

The reports of the three VMG meetings are provided as
background documents.

09n20 |3 * Confirmation of the approval of the summary | ENV/IM/TG/EDTA/M(2005)1
report of the 8™ EDTA Task Force meeting

The Task Force will be invited to confirm the approval
of the Summary Record of the 8® meeting.

e Information by the Secretariat

The Secretariat will report on issues related to the Test | (g q
Guidelines Programme, which were discussed or agreed
by the WNT and the Joint Meeting since the last EDTA. | ENV/IM(2006)7
Task Force Meeting. '

2 : A
09130 | 4a | Uterotrophic bioassay ENV/IM/TG/EDTA(2006)9

The Chair of the VMG-mammalian {or the Secretariat) | ENV/IM/TG/EDTA(2006)12
will report on the outcome of the discussions at the VMG
Meeting; Peter Gelbke will present a retrospective study
on negative substances and the draft Test Guideline. The
Task Force will be invited to provide comments.

10n15 | 4b | Hershberger hioassay

The Chair of the VIMG-mammalian (or the Secretariat)
will report on the outcome of the VMG meeting. The
Task Force will be invited to agree on a timeline for the
finalization of the validation reports of the Hershberger
bioassay {castrate and weanling models). The VMG
preposal on how to proceed with the peer review of the
castrate model validation will be also discussed under
Item 5¢. An SPSF should be submitted by a lead country
or the EC for this project.
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10h30

Coffee Break

11h00

4¢

Enhanced TG 407

The Secretariat will present the outcome of the VMG-
mamrmnalian discussions (including the possibility to
create an inventory of tesis results) and present the
changes made to the validation report and the draft Test
Guideline. The Task Force will be invited to endorse the
validation report and comment on the draft Test
Guideline and on the possible inventory. The VMG
proposal on how to proceed with the Peer Review will
also be discussed under Item 5c.

Meeting Document 1
Meeting Document 2

INF.9
ENV/IM/TG/EDTA(2006)10

11h30

4d

‘Level 5 studies

The Chair of the VMG (or the Secretariat) will report on
the VMG discussion. After the VMG meeting, a
preliminary proposal (informal SPSF) was submitted by
the US (INF 13). The EDTA will be invited to comment
and make a recommendation on how to proceed with this
issue.

INF. 10
INF. 11
INF. 12
INF. 13
INF. 14

12h00

Lunch Break

14h00

Sa

Detziled Review Paper on Thyroid Hormone
Disruption Assays

The US will present the DRP. The Task Force will be
invited to comment on the DRP for which WNT
approval will be requested. J

Meeting Document 4 .
Meeting Document 5
Meeting Document 6

14h30

5b

Role and Utility of the Amphibian Metamorphosis
Assay

Germany, co-lead country with the US and Japan, will
present Document ENV/IM/TG/EDTA(2006)2.

INF. 3
INF. 4
ENV/IM/TG/EDTA(2006)2

15R00

5¢

+ Issues related to validation

Gary Timm will present document INF 7, The Secretariat
will introduce the short document
ENV/IM/TG/EDTA(2006)13. The Task Force will be
invited to discuss and consider (i) whether it is possible
to develop guidance on how to apply flexibility when
implementing DG 34, and (if) how to develop such
guidance.

* Peer Review Process for ED-related assays

The Task Force will be invited to discuss and comment
on processes for peer review and on a strategy for the

INF.7
ENV/IM/TG/EDTA(2006)13

ENV/IM/TG/EDTA(2006)3
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coming years. The discussion will be finalized on the
second day if necessary. (See also Agenda items 4b, 4c,
6a and 7b)
16h3¢ | Coffee Break
17400 | 5d | Chemical Selection ENV/IIM/TG/EDTA(2006)11
Gary Timm will present Document
ENV/IM/TG/EDTA(2006)11 and the Task Force will be
invited to address the questions included in Paragraph 3
of the document.
17h30 | Se | Scope of the Detailed Review Paper on In Vitro Fish | INF. 15
Assays
This issue will be presented by Japan (or the Secretariat).
The Task Force will be invited to endorse the scope of
the document.
18h00 | Meeting adjourns for the day
Thursday 27 April

6a

21-day Fish Screening Assay: peer-review and TG
development

The Secretariat ‘will introduce the issue. Japan will
propose the action plan and timelines. The Task Force
will be invited to endorse the VMG recommendation to
proceed to peer-review and TG development (in
parallel).

ENV/IM/TG/EDTA (2006)4
ENV/IM/TG/EDTA(2006)3
INF. 5

INF. 6

INF. 8

INF. 17

10h00

6b

Fish Sexual Development Test: current status

Denmark will provide a short status report. This is for
information and discussion.

ENV/IIM/TG/EDTA(2006)5

10h3¢

Coffee Break

11h00

6¢

-
Fish Full-Life-Cycle and 2-Generation Test

The US or Japan will present the comparison study on
medaka. This is for information.

11h10

6d

Validation of the Amphibian Metamorphosis Assay

The Task Force will be invited to provide advice on
further work that might be needed for the validation of
the agsay.

ENV/IM/TG/EDTA(2006)6
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11830

be

Validation for invertebrates tests

The Secretariat will present a ‘status report on this
activity.

ENV/IM/TG/EDTA/M{(2005)4

12h00

Lunch Break

Draft DRP on the Use of Metabolizing Systems for In
Vitro Testing of Endocrine Disrupters

Walter Janssens (Belgium) will present an update on the
scope, the recommendations and the comments received.

The Task Force will be invited to take note of the DRP
current status.

Meeting Document 7

14H30

7h

ER Stably Transfected Assay

This test method was developed and validated by Japan.
The Secretariat will present an update of the preliminary
validation assessment of the assay. The Task Force will
be invited to agree on 2 strategy regarding independent
scientific review (the strategy should be proposed by
Japan).

INF.2
INF. 16

15h00

Coﬁ'ee Break

15h30

8

Joint Meeting Declassification of validation and Peer
Review reports

The Secretariat will introduce this issue. The Task Force
will be invited to take note of the status of the reports
and to provide comments on the document as
appropriate.

Meeting Document 9

Reports posted on the EDTA
Website, under “Reports”

16h00

Peer Review Process (continued)

16h30

10

Any other issues

Location and dates of the next VMG meetings (Japan for
the VMG - non animal in December, Spain for the
VMG-Eco in November, Slovenia for the VMG-
mammalian in January?)

17h00

Meeting adjourns
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List of Pocuments

Meeting Documents

Item | Title Reference
2 Draft Agenda (Revised 19 April) ENVIIMITG/EDTAIA(2006)2
3 Draft Summary Record of the 8th Meeting of the EDTA Task Force | ENVAM/TG/EDTAM(2005)1
Follow-up to the meeting of the VMG-Mammalian (Draft Summary
4 . MD3
Record)
4a | Draft Test Guideline on the Uterotrophic Bicassay in Rodents ENV/IMITG/EDTA({2006)8
4a | Additional data on the specificity of the Uterotrophic Bioassay ENV/JMITG/EDTA{2006)12
4c | Draft Validation Report of Enhanced Test Guideline 407 MD1, MD2
Draft Enhanced Test Guideline 407; Repeated Dose 28-Day Oral
4c | Toxicity Study in Rodents; Updated with Parameters for Endocrine | ENVAMTG/EDTA{2008)10
Effects
5a Draft Detailed Review Paper on Thyroid Hormone Disruption MD4
Assays
5a Appendix B - Draft Report on Comparisoch of Thyroid Activity MDS5
Measures Across Datasets
5a Comments and responses on Draft Detailed Review Paper on MD6
Thyroid Hormone Disruption Assays
Role and utility of various assays related to the detection of thyroid
5 | active substances ENVIIM/TG/EDTA(2006)2
Discussion paper related to the validation of test methods and how
% | fiexibility could be applied ENVAMITG/EDTA(2006)13
5¢, 6a | Proposed approaches to peer-reviews of validated test methods ENV/IM/TG/EDTA(2006}3
5d OECD Reference Chemical Selection ENV/IMTG/EDTA(2008) 11
6 Follow-up to the meeting of the VMG-Eco ENVIIMITG/EDTA/M{2005}4
Draft Paper: Example of application of Guidance Document 34
6a validation criteria ' ENVIIMITG/EDTA(2006)4
6b | Fish Sexual Development Test; Current Status ENVAIM/TG/EDTA(2008)5
6d | Validation of the Amphibian Metamorphosis Assay ENV/IMITG/EDTA(2006)6
7 Follow-up to the meeting of the VMG-Non-Animal MD8&
7 Draft DRP on the Use of Metabolising Systems for in Vitro Testing
a . " MD7
of Endocrine Disrupters
8 Status of the Validation and Peer Review Reports MD9
Information Documents
3 Information on the Test Guidelines Programme INF.1
Report from the WNT on refocusing the Test Guidelines
3 Programme, including a revised Workplan ENVIIM(2008)7
Changes to the Draft Finai Report of the Validation of the Updated
4c | Test Guideline 407 Repeat Dose 28-day Oral Toxicity Study in | INF.9
Laboratory Rats
4d | A Mammalian Life-Stages Generational Development and | INF.10

S
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Reproductive Test - An Alternative to the Current Two-Generation
Test for Detecting Endocrine Disruptor Effects

4d

Results of One-generation Tests in Evaluation of the Endocrine
Disrupting Activities in Rodents

INF.11

4d

English Draft Report of Screening and Testing Scheme for
Endocrine Disrupting Chemicals {(MHLW)
updated for OECD VMG mammalian, April 4-5, 2006 @D.C.

INF.12

4d

SPSF for a new mammalian level 5 test involving various life
stages, submitted by Gary Timm and Don Bergfelt, US EPA

INF.13

4d

A Tiered Approach to Life Stages Testing for Agricultural Chemical
Safety Assessment

INF.14

5b

SPSF for a new Test Guideline on Endocrine Disrupters Frog
Screen and Test, submitted by the US, August 2000

INF.3

5b

BIAC Letter on Frog Metamorphosis Assay, 20 October 2005

INF.4

b¢

Validation of Séreening and Testing Assays Proposed for the
EDSP

INF.7

S5e

SPSF for the Development of a DRP on Availability of In Vitro
Receptor Assays in Fish for Screening of Endocrine Modulating
Activities of Environmental Chemicals, Submitted by Japan, UK
and Swedsn

INF.15

6z

Results of Assay and Tests in Evaluation of the Endocrine
Disrupting Activities in Fish (Medaka), Japan

INF.5

6a

Draft report of Phase 2 of the Validation of the 21-day Fish
Screening Assay- Negative Substances Testing

INF.6

6a

US EPA Fish Screening Assay Discussion Paper

INF.8

7b

Summary minutes of teleconference meeting held on 6 Feb 2008
The preliminary validation assessment panel of the 'Japanese
multi-laboratories validation study of a stably transfected ERalpha
mediated reporter gene assay in Japan'

INF.2

7h

Draft summary minutes of teleconference meeting held on 17
March . 2006
The preliminary validation assessment panel of the 'Japanese
muiti-laboratories validation study of a stably transfected ERa
mediated reporter gene assay in Japan'

INF.16

Background Documents

8

Please see the reports posted on the EDTA protected Website

Reporis

Presentations

Completing the Validation of the OECD Fish Screen - BIAC

6a Perspective, Willie Owens, BIAC For information only
The Use of Metabolising Systems for In Vitro Testing of Endocrine
7a Disrupters, Walter Janssens, Scientific Institute for Public Health,

Belgium
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Draft Agenda

6th Meeting of the Validation Management Group for Mammalian Effects Testing
(VMG—Mammahan) of the Task Force on Endocrine Disrupters Testing and Assessment (EDTA)

17-18 January 2007, Ljubljana (Slovenia)

Wednesday 17 January

09h00

Agenda Item 1: Opening of the Meeting, Introduction of Participants
The meeting will be opened by Dr. Mike Wade, Chair of the VMG- mammalian. The host will

welcome the participants.

09h15 | Agenda Item 2: Approval of the Draft Agenda Draft agenda
09h10¢ | Agenda Item 3: Information from the Secretariat INF 10 (status of the validation
reports)

09h45 | Agenda Item 4: Approval of the report on “Additional data | MD 8 (specificity - revised
supporting the Test Guideline on the Uterotrophic B:oassay in | document) and MD 9 (tnice)
Rodents” INF 7 (compiled comments)
The Secretariat has developed a specific report addressing -
additional issues for the validation of the Uterctrophic Bioassay. INF 8 (Tinwell et al., 2000)
This report is made of two parts: “Additional data on the | INF 9 (Markey et al., 2001)
specificity of the Uterotrophic Bioassay” and “Validation of the
Uterotrophic Bioassay in mice by bridging data to rats™ This
document was sent to the VMG-mam and the EDTA for comments
by late November. Only a few cormments were received leading to
slight changes to the part on specificity. The VMG will be invited
to approve the report.

10130 | Coffee break

11100 | Agenda Item 5: Technical issues raised during the 2 | MD 1 (draft TG revised 23
commenting rounds of the draft Test Guideline of the | November 2006)
Uterotrophic Bioassay MD 2 (discussion paper)
The Secretariat circulated a draft version of the TG in May 2006 to MD 3 (draft GD on the

the WNT for comments/approval, The Secretariat revised the draft
TG on the basis of the comments received and identified technical
issues to be discussed by the VMG-mam. The revised TG was sent
to the WNT in July 2006 for a second commenting round.
Following the second series of comments, the draft TG was
revised and the anticestrogenic protocol was moved to a separate
Guidance Document. The list of technical issues to be discussed by
the VMG was completed. The VMG will be invited to discuss
these issuss and to approve the Guidance Docurdent. With respsct
to the TG, which is now under discussion by the WNT, the VMG
should restrict its comments to the technical issues raised during
the commenting periods.

(1) Tssues on measurement and influence of phytooestrogen
level in the diet and bedding

antioestrogenic protocol)

INF 1 (compiled comments 1*
round)

INF 2 (compiled comments 2*
round, revised 23 November)

INF 3 (cormments on the
discussion issues)

INF 12 (Thigpen et al., 2004)
INF 13 (Kato et al., 2004)
INF 14 (Kanno et al., 2002)
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12h00

Agenda Item 6: Technical issues raised during the 2
commenting rounds of the draft Test Guideline of the
Uterotropkic Bicassay

(2) Issues on controls and criteria for significance of positive
results

13h60

Lunch Break

14h30

Agenda Item 7: Technical issues raised during the 2
commenting rounds of the draft Fest Guideline of the
Uterotrophic Bioassay

(3) Other issues

15h30

Agenda Item 3: Review of the Test Guideline of the

| Uterotrophic Bioassay after adoption

During the second commenting round, the US proposed that the
Test Guideline be revisited after sufficient experience is gained
with its use (i.c. after testing the first 50-100 chemicals). The US
would welcome working with the OECD Secretariat and would be
willing to take the lead in this review.

Gary Timm will present the topic and the VMG will be invited to
discuss on the modality of implementation of this process and how
other countries could be involved.

16h00

Coffee Break

16h30

Agenda Item 9: Approval of the Phase-3 report of the
validation study of the Hershberger Bioassay — adult castrate
model

The Phase-3 of the validation study of the Hershberger Bioassay
was sent to the VMG-mam and the EDTA for comments by late
September 2006. The Secretariat revised this document on the
basis of the comments received. The VMG will be invited to
approve the report, revised as appropriate.

MD 4 (validation report)
INF 4 {compiled comments)

17h10

Agenda Item 10: Background Review Document of the
Hershberger Bioassay

The development of the Background Review Document is on the
Work Programme with the U.S. as lead country.

Gary Timm will present the document and will answer to questions
from the VMG. This document was posted on the public website
on 4 January 2007 for comments from the VMG and EDTA by 9
February 2007,

MD 5 (BRD)

17h30

Meeting Adjourns for the day
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Thursday 18 January

09h00

Items from previous day — revised documents for approval.

10130

Agenda Item 11: Phase-3 of the validation study of the
Hershberger Bioassay — weanling model

Willie Owens will present the validation work on the weanling
model and first results (if available). The VMG will be invited to
take note of the progress of the validation study on weanlings,
comment and agree on a time schedule for the development of the
validation report.

11h00

Coffee Break

11h30

Agenda Item 12: New mammalian Level 5 test involving
various life stages

Gary Timm will report progress on the work on this issue.

The VMG will be invited to discuss the design of the Level 5
mammalian test and the need to form an expert group to look at
this issue.

INF 5 (SPSF)
INF 6 (Cooper et al., 2006)

12h15

Agenda Item 13: Guidance on histopathology for the updated
TG 407

At the last VMG meeting, the need of a guidance on
histopathology to improve the assay power and sensitivity was
discussed. It was also proposed to convene an international group
of pathologists to provide information for this guidance. The
VMG will be requested to confirm on the need of a guidance
document on histopathology, to set the main axis of this guidance
and to discuss of the constitution of the group {need fora
meeting?).

13h090

Lunch Break

14h39

Agenda Item 14: Validation white paper: Lessons Learned and
Experience Offered

The EDTA task Force agreed during its last meeting to develop 2
paper which would present practical experience gained with
validation and show how flexibility was applied. Willie Owens has
developed a draft white paper on validation.

- Willie Owens will present the document. The VMG will be invited

to give their initial thoughts on the history related in this
document. The WNT will be asked whether they support the
development of the document with recommendations as prepared
by Williec Qwens.

MD 7 (Draft Validation White
paper)
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14h50

Agenda Item 15: Endocrine disrupting chemicals screening
and testing scheme project (MHLW)

Jun Kanho will present this topic and the VMG will be inviied to
take note on the progress made since the last VMG mammalian
meeting and comment.

INF 11

15h10

Agenda Item 16: Activities of the common chemical repository
in the development and validation of the updated TG 407 and
the Uterotrophic and Hershberger Assays.

Elard Jacob will present this topic and the VMG will be invited to
take note and comment on the activities and the future of the
I8pository.

15h30

Agenda Item 17: Other issues
Any new activity for the VMG?

Issues to be forwarded to the EDTA Task Force Meeting; Any
other issues; Date of the next meeting; Election or reelection of the
chair.

16h30

Meeting adjourns
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Draft Report of Screening and Testing Scheme for Endocrine Disrupting Chemicals
(MHLW) updatéd for OECD VMG mammalian, January 17-18, 2007 @Silovenia

1. Introduction

The Japanese Ministry of
Health Labour and Weifare
has adopted a Screening
and Testing Scheme for
Endocrine Disrupting
Chemicals. The aim of the
screening is to prioritize
tens of thousands of
chemicals with special
reference to the hormonal
activities. The prioritized
chemicals are then subject
to the Definitive Testing
for the risk assessment and
following risk
management.

Since 1998, Research

Scheme Working Group Members

Hiroshi Ono, FDSC

Yasuyuki Shimohigashi, Kyushu Univ.
Tohru Inoue, NCBSR, NIHS

Hajime Nawata, Kyushu Univ.
Yoshihiko Funae, Osaka City Univ.

Jun Kanno, NCBSR, NIHS

Drafted by, Jun Kanno

Division of Cellular and Molecular Toxicology,
Biological Safety Research Center,

National Institute of Health Science, Tokyo

Scheme for ED screening and testing

Groups have been assembled by the support of MHLW Health Science Research grants.
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For the Screening, 1) in silico, 2) in vitro and 3) in vivo methods are prepared as a
battery tests to prioritize the chemicals. The Chemicals in the list is sorted by the battery
tes:t data whenever the new measurement data are added to the list (a chemical with high
hormonal activity goes to the top portion of the list, whereas a chemical with low activity
goes down in position). It is noted that the total number of chemicals in this list does not
decrease, and only the position of the chemicals are subject to changes, so that the list will
mature according to the increase in data. The category for sorting chemicals can be
increased on demand and can be give different weight for the sorting. For example, the
product volume can be added so that both lﬁormonal activity and production volume of the
chemicals are incorporated in the process of prioritization.

Top chemicals of the prioritized list are subject to the definitive testing, risk assessment,
and risk management. The chemicals proven to be negative by the definitive testing will be
kept in the hold box until any new scientific finding on pessible disruption emerges.

2. Current status of the development of the Screening and Testing Methods.
Screening methods

1) In silico screening:

The reéeptor binding ability is predicted by the 3D-SAR using the docking model.
Fully automated ER alpha and ER beta docking models are developed, and a series of
virtual screenings have been conducted. About 5,000~6,000 possible binders are
selected from 20,000 chemical list. Current attempt includes calculation of relative
binding affinity (RBA) against 17 beta estradiol. The disadvantage of the docking
model is the need of structural information of the receptor molecule and also
chemicals. To reduce the possibility of false negative, the crystallographic data of the
ER with antagonist is used (the binding site is wider than that of agonist binding ER).
The advantage of the docking model is that it does not need teaching molecule so that
chemicals of any structure can be calculated (no chemical domain is considered,
except for metals). Our study showed that the docking model can be utilized with low
false negative rate so that it is useful for the screening purpose.

2) In vifro screening:
i. Cell culture system: )
a. Reporter gene assay using mammalian cell lines
Screening methods which monitors the hormone receptor-dependent transcription
were developed and tested. Hela cell was used for ER alpha, ER alpha-antagonist,

ER beta, ER beta-antagonist, and CHO cell was used for AR, AR-antagonist, TR

(TR beta + RXR alpha), TR-antagonist. The number of tested compounds on each

assay was shown in Tablel.
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_Table.1 Number of compound tested in NIHS (MHLW) by TA assay

NR Assay system No. of compounds tested

stable agonist assay 350

ERalpha antagonist assay 350
transient  agonist assay 170

ERbeta transient  agonist assay 170
AR stable agonist assay 150
antagonist assay 150

TRpeta*  |ransient agonist assay 150
antagonist assay 150

* TRbeta / RXR co-transfected CHO cell was used for assay

b. Other assays
Aromatase assay using human grannlosa tumor cell line (KGN cells) have been
established and tested for 100 chemicals to detect aromatase activators and
inhibitors. For androgenic activities, intranuclear AR dot localization assay, activin
receptor assay, chemotactic assay for anti-androgens are under development.
ii. Cell-free system
Surface Plasmon Resonance system for measurement of molecular interaction
between Receptor, Ligand, DNA responsive element, and co-factor are developed.
Ligand dependent alteration in interaction between ER alpha and ERE sequence, ER
beta and ERE sequence, ER alpha and cofactor TIF-2 LxxLL sequence, and ER beta
and cofactor TIF-2 LxxLL sequence were tested for 300, 100, 300, 100
measurements respectively.
' iii. Pathway screening

Additional comprehensive

screening method would be
the high-density cDNA
microarray. We are planning
to conduct a small scale in

vivo microarray study to scan

for the signaling pathways
Prioritized
Chemical
List for
Definitive Testing |

involved in the hormone
receptor signaling system by
referring to a large
toxicogenomics database.

.3) In vivo screening

The meonitor in vivo activity of
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the chemicals, uferotrophic assay for estrogenicity/ anti-estrogenicity and Hershberger
assay for androgenicity/ anti-androgenicity are tested for 50 and 5 chemicals respectively.
OECD TG407 has been tested for possible screening for thyroid hormone disruption.

Definitive Testing method {“Rodent one life-span test™);

It has been shown that | The "E‘arget of the Receptor Mediated Taxzc:ty (EDCS)
multi-generation  studies : '

Target is the lnteglated System I

are relatively less sensitive

to the known estrogens
sach as DES and
17beta-estradiol. On the
other hand, so-called

” [ Maturation of the

“low-dose  effects” of Retwork

s]Sz;soauiéH ib;

HI0MJBN euloopUT-oUNWIW-oInaN

hormonally active
chemicals are likely to
exist according to the

recent studies on behaviors,

sex organ functions and

other non-reprotox endpoints including ageing-related phenotypes. Recognizing these facts,
a 3-year research project (2005-2007 Leader: Dr. H. Ono) was organized aiming at
gathering/ developing experimental protocols that are actually picking up low-dose effects
in various systems and various endpoints covering the Neuro-Immuno-Endocrine network.
This research project prioritize itself by obtaining real low dose data and gather them as
proof of principle for the project approach of developing definitive testing method(s)
suitable for receptor-mediated toxicity. A key, again, to this approach is to incorporate a
concept of monitoring of the integrated system consisting of neuro-immuno-endocrine
network at all stages of a life span, from conception, in utero development, growth,
maturation to senescence (ageing).
The Research project consists of 18 scientists 6overing the research areas as follows;

B Definifive testing (rodent one life span test)
» Neurological/ behavioral endpoints
< Behavior effects of BPA perinatal exposure, its assessment and mechanism
< Mouse operant conditioning for evaluation of higher brain functions Effects
on sex differentiation of the brain
» Immunological endpoints
< Effects on immunological abnormality (autoimmune status, etc.)
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> Endocrine endpoiats

< Effects on male reproductive organ development
< Effects on female reproductive organ development
< Effects on ageing processes of reproductive organs

> Supportive methodologies

Carcinogenesis: Mammary gland epithelial system/ Nuclear receptor transcription,
a high throughput detection system/ ES cell differentiation/ proliferation system/
Reproductive system signal transduction/ Nervous system development
tnechanism

B Additional protocols for comprehensive screening/ testing scheme

> Ovary as a sensitive detection system
> Prostate system as assessment of androgen-estrogen signal crosstalk

W  OECD and other international collaborations/ communications

Biological Effects monitored so far by the research project are as follows (by the end of
second year);

Low-dose effects

Neuro/behavior: methamphetamine hypersensitivity by in utero BPA exposure (5
microg/kg p.o. to dam) .

Neuro/behavior: BPA perinatal (transplacental and translactational 6dpc~PND20)
low dose exposure (0.33~33 ppm in diet), has no effect on SCOB
(Schedule-Controlled Operant Behavior) study (C57BL/6 male mouse).

Neuro/behavior; Phytoestrogen low diet and behavior.

Endocrine/ageing : early consistent estrus by perinatal (transplacental and
translactational 6dpe~PND20) BPA exposure (0.5microg/kg p.o. and higher to dam)
in Crj:CD-IGS rats. :

Endocrine/ageing : early consistent estrus by postnatal (PNDI~5) DES p.o.
exposure (the lowest tested 0.5 microg/kg p.o. and higher) (rat Crj:CD-IGS).
Endocrine/ageing : early consistent estrus by a single postnatal (PNDI) DES s.c.
injection 1.5 microg/kg and higher.

Reproductive system : increased multioocyte follicles by dietary phytoestrogen and
perinatal DES exposure (C57BL/6 mouse)

Immune system responses

Anti-SRBC-IgG by neonatal DES exposure (high dose, 0.05microg/kg p.o.)
Hyper Thl and Th2 induction of LLNA by perinatal exposure to high dose EE
{10microg/kg p.o.)

_81 -





CO888147
テキストボックス
Table3-1　グラフ


101
104
105
109
111

124
125

147

157
159

164
165
166
167
170
171
172
173

Table3-2



CO888147
テキストボックス
Table3-2　グラフ




