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L35,
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BRE - ARBOFERSFREN O R DFERTH
B, —FEELBMHEOTMEIITE 25, HOEE
DR (BF) 2RHTBTDORBRT A
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AWTRBREER LTz, 199412 5, FAY
O Wuppertal TRESZEIBHEI I, phase-1
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VMG (validation management group) DERID
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1) SREEEE ; BI%. JIE. BE (B3
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2) FERMMARE ; TEA, B ARIORBE
5, BER EERYET). iR
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4) FHRE BT R EEE

b) EEH ; BAATIZ L A o8B (b
2T 2 8

Phase—1 DFEREFZ, LLT O OWTHES
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D) FREBERE ; PR R bR
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NERIEZRER Uz, UL, BN GO
YR COEDIEL & BRE Do Tz, 7Y
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& AAEIL phase-2 TIIHEB SN 2h o7, &
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BRI THBD,

5) MHAH ; A A T2 ET 21EE
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Db LAY, E7e, JREHEREEATR L ER 2
T X BHEEHADRT—0 0 755 —F Uiy Mol
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HEHHREITEA S hs,

6) FHRHEAR/EEERCBIT S REERAE,
B L UBIATESR ORI ; TR & FRIRIC OV
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THEREETHD - Lind, EERICERSHIE
THIEE Lie, HEORIAFERBMIHOWCIIERE
BRICERZRIET 20BN & Sz, FLU
DFERTIL. DB Do T BT OE
BREIIREMEDH DT A—ED LS Tdho
Tz @RI, HEIL., FNFhOBREOEELH
ELTWD), BEOBFBRENENDRE
ERNER L C0a b Lz & b EZEIC
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HEERAHETDZ LNEAIhE,
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7, Lieido T, BRI T6-407 CHEA
THEW) (EELE CE\ @) ChUSHR
HCEAHERRETHIL L L,

10) &M ; enhanced-TG407 ZEHiT AIZILE
B T6-407 O 2 fFHIBABHI DD, FVES
BIESHMNET IR B Z E MBI & FETEERR
R TIREREICEA L F Db Z BT
DERTHD, BB FRELFERT DD
(ARSI IEE & L LT 2~ 3 ADiBIIA
BAELRD ., KO 1 B ORRBENITEYE
20 ICRREE & VEENROFIRRA T AT,

3. Phase=2 : 2 @Y F— gy

Phase-2 TIX7 T A, KAV, BA, &
EH, AR AFVR, TAV DT HEDD
13 MERRBBM Uiz, Y — N& & o7 ifgihEsk
1 RA YDA TV AG THD, 10 {EAPITE
WT 200K CRIC LEY). R CHETER
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CTEESN, Fio, WRWEOBIT 1 EFT

T, ey b, REREANWDRE, BER
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YYEOBRIBIR L, BRS R RWEEIE
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FEhi LAERICRIT D HEERE LT, BB
fEsRIIBYTO 28 BRAEREFR TENTHD
MR CEA LT\ T v hORME, B, B4t
BRI B2 o7, £z, FOB 72 FOBETEH
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TG407 REAT o T, 128 A EETOBMHERR
S GLP TCHEMEL., BiEREENEHRN O
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5) MAENRIRRAEY (13, T4, TSH) OFHH
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Enhanced TG407 DT —# LFERIZ2-DDT
A C—ELERENSH -7, EiH, Enhanced
TG 407 AW EMERZRIE CTE 2V
2B,
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BEEAME 5 ICOBHERIZB VW THED S R T
BRETE T3, WBRYWEOHEIIREER,
WEREDATEERE ORI O TIRIE &
W5, BEERR I OTEAOREEER
BB TR EDBRINEZY, TREERED
AGIEBENKE | BRI E ORI S
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RFEBEEROMNIPBERSN TS, 22507
R EBITHAOENE TR S X 5 ek 2N
R\ L 5T RO TS hTn
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HEIRHTE R oTe, FBEHBVNEI—HRIR
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—HFORERCEVEE TRIEENTWA 00,
LIRS, b3 —FDORBROEFE CrIfsr
STV, WTRUIZL T, Rkt R
Thd LSz,

DDE | IREDAFEERRIZBNT, Hi7 v Fr
T=y 7 R TETORYY, 2005
A& BT Sprague-Dawley 5 & N &R U723
Long Evans 7 v b IV T Fabf=w s
TERNCSRE U TSR L 5 Th B,

4-3. FURAR~RAEEA "R 0B (PTU, THY,
MT, DDE) % i\ V=35
SEIONRY F— g 42k PTU, THY %
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HITHME b L DOBRER CRIRIE~ DR T
RHCE 7z, MT, DDE T &5 ERIB~DIER S
BHDOZ R TR TETNS, MTEREIZEY .
ML HITIRIROEARB L UM T4 & TSH
HIDEE S -, DDE BEiC XY Bikissia
DEERRFNTE L L AOZ L. FRGOER
RIS kR . R U ERE Ok L
HIZ 2 MEER CRHEICER S, BRI~
B3, RISV BRI LY M RRR
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WAL BT 5 L BRI U TRy, fuh
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Ik LB 5 LREATCE o, BEERIEITOORR
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5, E5
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HEHBRBETHD LV D, FEAEICDONT
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o Tz, MRS K OMIRIE LRI B T
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WKHBEZEOHOREREPELN, bH 1 2O
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s, REEE (HE. BE 8% <X
IR, EEEOH BT —F BELNTVS,
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Be AR AMEDESIIRELAVNIELI L
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5-4. Enhanced TG407 {233V} 55 —& OZEME
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725,
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RIS ; CV=20-21
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5-5.
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U7z, REINIBHRUS RN TE SRR Y
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5 L O THREBTED, FIHBFHNHD
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VDD, IDICIIHREERE O,
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B %E B 5=l 8 oo Lok
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DBEHREEZDUEND B,
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T RRAL v b
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SERRE DAERRE B N UYREEERL AR,
DFIROIREAIFREI TR D) =< k
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Rz Ule, TRISEER L NOWERDOBE
IC—EGIFRD b ah o 7228, SRR R I
BRI 2B ST AENA LIT LITE
BTV, LU b, THREORERRG.
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ZENEE TRHT S Z Lidehote, BRI
BEIIHE VRSN L RV, RIS
WREITERET 2 ETHB, BRBORY I
TVIE R U 7o B I o CEMIT 5
DHEFE LYY,

5-7. {EBMDIRNT Y FBA L b
Phase-2 DRERMNS, BFEEOT) FE

A ¥ NI ELMERAEZ R CE eho e,
MOBEIEE CREMBD b TV A HETE
TREBEDHENRH Sz, oV ks
<.\ MERRPUCISIT BIEHHD D FHEOREISNE
ThHBZLERLTNS,

5-8. SR A o K

T4 & TSHIZA v ar b LCHEBARTV R
A R ETRRBDE LR, BRI~
R R ED DR SN B AT, (751
THHMENS T4, THERET B Licky,
& B R~ OB R 25 R0E 5
N5THAS,

T4 FIFED CV 1IEE (modest) THY. Hi
BRENTIIT B CV 12 20-21 Thot=, LA L.THS
D CVITRIEIEDR 2 X 60L . T 313
BHEY LBRNZ 0D, T6407 DL 57
BHIDR Y ) —=V ZRBRTBN TS SR
By RARA 7 R CiIRY,

MEREAETERR B3 & USLIRDIR B R s
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MO DRI BT AR AT (L LB 7 2
LTI,

FEAETERREI SR TCIL, BREE RS H B\
VHER, FET 45 4 v eHfaL W o 7R3k
IR T = B, METIE, PR
OB 2 TEE DSEY 515, FE. ST,
FEIN, BRI AU L ATk
DEALTH D HEH T B8ERL 25,

PREEFRNEIMLOER (hoErEx
ONDBEROE(LR in vitro DAL, BEE
BEORR) 25T, BRe2 15 Th3,

Enhanced TG-407 |3MERREE EAZ 128 <
LB ORBE LB, HARESE
WEIZK L CEISHEZ b, SRR S,
RETHZLHTRTHD, Fe, BOLRER
DHEEEE IR, F8) 2L 7ML
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DT v N TIXRRIR~DEERE b & B
TETHREMEDIA, TEREDD DRI
BB 27 DI TEREDBEERLNETHS,

-612-



ZD X DI TC407 IXFRIREEZ R 51
U RFERTH DD, TR OWTIL
SREBOLHN DB,

FER A T & BB OREE DR
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WIBETHDHNIEA S TIIRY, ARDIRFOMSE
i Hi>d s Z & CH R IR E BEHED,
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AA TR E FOHEDOHIR BT, A
S>T U NI M5, & BIREIRE
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IR K AL HICEER Rk LTE
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DX D IRMEATERFE OIERIRWA T —Y
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RO OISHECE DT 2 7= 2 —
SR ADETERDORIEFRELEWETH 2
LR OO TED RIRA YV FTHDLH
BRI UEWE R ny NRREER TS Z
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- OFRERRHRME DR (e bE Rk
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20. ERSNOFEEKRRBRICES ST — B L2 ORBEAOHE R OfERK OKE

SHEEFEE kI EE =T

ZEPFEUERT BB B0 2R ik

MAEES FERARBRO OECD Validation Study % review + 52 & ZHAE L
TEXE & #4172 peer review panel (PRP) Oy "Ti, £EBOBRICKE 24
EBRHY, avEVFREFRICES TR, REEL, PRP HECRIELE
ENTEHTHRICEELEZOLNDLUTO S AIZ W THREFZMA 7. Onegative
control (2B A 1EHM. ORBIEHILENB{LEWICE T 51E®H, Qestrogen
antagonist LM ~DHFAME, OFERER L OHMHE. Opositive, negative D]

%%EO

A BFRBH

FEIERRABRIZOWVW T, 3 TIZ OECD
Validation Study 23T L, AWohi- 4 &
B o protocol BHWVWTR br Y=
BRIEAEZRIETHZ L0 TE, TOHHM,
BHERE, ABREBERECOBRESE, Wi
TEXHRRETHY, ILIHYE, AF
&, BEEOHFHFOBEFEFLI D
robust 72 HIETHH Z L BRI TN 5.
ARBREETARIA v UTERHBER L
T35 ECREMICESI N TWA BERE
HL, ZOfRKEHREFTTS.

B. BrH &

FERBARRIZOVWTE, ZhETHEX
RBERRINTVDER, RBRICAWLE
Wi, B, BREREEORBREE KL
THBH. LHL, OECD Validation Study T
BBtz protocol ZZNEDHREEEFFE
HICHRS L TERINTEY, BEICEM
EN-RBT — # 1L OECD Validation Study
? protocol IZHHFHEBMENTNDLEEZ L
5. ZFE T, &K protocol ZHRAE L 7= phase
1 35X T8 phase 2 @ Validation DFER7 &
|Z Validation Study D #1275 5 AL 7= protocol
WL TERBEINTZRART — 7 2 EH# T2
ik, ARBREOMBEAZHHEL,
F ORRREMET L C& /. REREL, PRP
HECTHBEE SNEFCHRICEELELD
B RIZOWTHREF Z ATz,

C. BIRMER, BE

OECD Validation Study TiX, 4 EE®
protocol (D$hEZ v b, 3 HREIERDE S,
OHEZ >+, 3 BEETERE, QOUNERS
HERZZ >~ &, 3 BRIET®RS, OUPEA
HpkEh 7 > b, 7 HEIETHE) 220,
phase 1 TiX, #ARTA ba = HRIIEA
#4895 ethynyl estradiol (EE) B LU=
AbhaYVEYWETCHDH ZMI189.154,
phase 2 TiE, /WA b ¥ = 4RIEM%
HT 5 & S5 methoxychlor, bisphenol A,
genistein,, o,p’-DDT, nonylphenol ¥ £ T}
negative control & L T di-n-butyl phthalate,
BiExtE & LT EE ZAWVWTER Iz,
WO protocol HFTHWVT X b Y= K
EFRZBHEERRHTLIZ LN TE, &
FAEDEEZFHFEL D D robust RFETHS
L EERTERLY, AR, B
YT X b eV OREE, KOOI
BIREAPNDLDLIZLLHLNIIR-

(mini-monograph “The OECD Validation of
the Uterotrophic Bioassay” >>**%) .

INET, ZO Validation OFEREEHLIT
EHTHZLICLY, ARBREOBBELY
ML, ZOMRKERFLTE 2. 2k,
estrogen antagonist {Z -2 \» T {X, OECD
Validation Study 28 W\WTh, A7 pure
antagonist CdH 5 ZM189.154 % AV THEM L
7eDHTHDH I &N 5, antagonist FHAIHIZD
VC, Validation Study D% IZH/B LT —
ZEPLMINEL, BEL TS, AEE
/X, PRP ECRIBE L NP TRIZEE

-617-



EEZBNDBLTD 5 RIZOWTHREZM
ZT=.

(Onegative control 23 5155, ONRBNE
PALS N BLEWIZEET 215, @estrogen
antagonist FEl~DH A, OFERERB &
UEE#ERK. ®positive, negative 0| ELHE

) negative control (ZB53 3 f5#

PRP CRIEEE 7= dDiX, Validation Study
T H W b 1 7 negative control A%
dibutylphthalate @ 1 {LEHDOHRTH - 72K
TH5H. £IZ T, negative control L7221 5
HILEMEOGEME LT, BEERSN-
FERARR " CRETH- LAY
phthalate (diethyl phthalate, di-n-hexyl phthalate,
di-n-amyl phthalate , di-n-propyl .phthalate ,
diallylterephthalate, dicyclohexyl phthalate),
adipate (di-2-ethylhexyl adipate), n-alkylphenol

( 4-n-nonylphenol , 4-n-octylphenol ) , n-
butylbenzene, hematoxylin, octachlorostyrene
ZEW, in vitto A7 J—=v FHBRERE

(receptor-binding assay™'*'>'*, reporter gene
assay”'®'®, yeast two-hybrid assay'*) & EHhig
L. £7c, EHIOH D OB L T,
ATESE A B HRBRAEIC DWW T, Validation
phase 2 TH\ b 4172 methoxychlor, genistein,
o,p’-DDT, nonylphenol @ LOEL 2B\ TH
bESBEINDIEBECH HEHED B
15,16,17,18, @ﬁ%%@mu LTC-

FEBRHB TIL, estrogen receptor (ER)
L OFEEBRFMED 17 B -estradiol (E2) &
FBXFEL (%)  (relative binding affinity (RBA))
IZEAL T, logRBA 23-3 U ETHBESIT
B RDEEZLNDZ L2006, in vitro
A7 Y == THEBRD 5B, receptor-binding
assay (DWW TIX, RBA 2% 0.001 L FCH 5%
NE I D& ER BEAMEOHBIEREL Lz (|
L, IC50 (E2 {2k 3 S0%MAEHHYEE) ©
OFETIE 10°M ZHE%). £, MR
FEHERA % BV B reporter gene assay Ci PC50

(10°M E2 FEHED S0%ICxie$ 3 A,
yeast two-hybrid assay TiZ REC10 (10™M E2
EHED 10%CxIE T 2RE) 2XIC ER %
N BDEEEEOFEL T L.

ZDFER, RBA 78 di-n-amylphthalate T
0.0017, dicyclohexyl phthalate T 0.0011, 4-
n-nonylphenol T 0.0032, RECI0 7% di-n-
propylphthalate C 10°M & FERICTFVELS £
TIXEBEFEERBD DN, Fhis,
receptor-binding assay Tid RBA 23 0.001 LA
TERIIFEEMEZTRET, reporter gene assay
B LW yeast two-hybrid assay TIZEEE IS
EBBD BRI o7z,

AFER A FMRIRTIY, diethyl phthalate,
dicyclohexyl phthalate, di-2-ethylhexyl adipate,
n-butylbenzene D EHEF] ¥ [T OV TR L
e, BEOORIKIZA SR o7,

Uk, 9E, AELEFERRRR TR
HETH > bEWIX, ER ~ORESHRB IO
BEEEIERED SRRV D, HoTHIER
WS DThot. Tz, LFHERESM
HERIZB T estrogen HIEMED B\ 58 L
ROEROOEHIIERD O R ok,
LEB>T, ZThbDEEHOTFERRR
FRIZ I3V B pAEIX, negative control @ iBHN
BRELRVBILEZ LN,

2) KMEELEINZ{LEWICET 3
EE

RK#EEELEINDILAWE LT,
benzophenone (BP) %#H Y EIf, BP BL O
ZDOREY TH S p-hydroxy & (p-HBP) I3
£ W benzhydrol (BH) @ in vitro A2 J—=
v TRBRE L O FERKRBRRE P10
DOV TEHE L7z,

Receptor-binding assay (23 TiX, p-HBP
DHH ER FEAMERL, BP BEUBH it
ER EEMERI ot IR 2 F23EME
# VN5 reporter gene assay C%, p-HBP X
ER 24 DEEIEMLERT 23, BP 35
EiEMbEZ RS, yeast two-hybrid assay =
BWTH, BP iX ER 2N T AE&EFEMEIE
Rt

FEIERKREBRIZBWT, BP, p-HBP, BH
EHEBMZ 3 B, RTRE LEHEI
X, invitro X7 VU —=V 7RBBROBER L[
% p-HBP DAL TCHEEEMMNIED b

. BREAEH (OVX) 7 v hic 3 HEE, &
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Dﬁﬁbt A121X BP THLFEEEHEMN
SERO BN TEY, methoxychlor & R4k,
ﬁﬁ%%kénémA%_ome,ﬁu
BREDHBBREIOFBNZ RSN,
72¥, OVX > b (8 @#R) 127 AMKET
BRELEHECLBRERTEEEOHENA
ROOLNTEY, REEELINBLEY
OBREHITE, BhoElk, REHEANE

T AAREREZL LN,

3) estrogen antagonist SEAH ~DH FH:

Yamasaki 1%, OECD Validation protocol
DS HLHET v b, 3 BREE T # S5 O protocol
R¥AWTFERARREE/L N5 P22
32 {LB IOV T agonist FEM: DM, FIRFIC
- EE %595 antagonist JEMEIZDOWTHFF
fli L7ekER, 20 {bEHT EE L2 FHE
BEOEMAME Shiz. Zh b obEgwid,
Wb estrogen TEENBMHETH Y, EE &
HEmElTsAELEE CHR—ERLTE
D, BEBEEHELRDLENLTWS. LAL
BmBRL, EBLXOHHET EE HEHELZ I
Téﬁ EEHECREEL2WVWEWDH
bRONT.

In vitro RERE L DK TIX, FEEKRKR

BRIZ IV T EE O estrogen {EME A HH] L7z 10
LA WIT>\W T reporter gene assay (ER-
alpha) ZEREL T3 . TCOLEY
T agonist {EMHENBO b DIZX L,

antagonist {EHEDFRD HNTZDIZ, 1L
B Thote. T DOFERIL, antagonist FEAH
121, {LEHEORME S F O FMA 7T
BE72 in vivo REBRPMLETHHZ &R LT
W5,

%7, Ohta i, JREMHH~TV R, 7 H
BMOBABLIURTREICZLY 21 LEHIC
OV T agonist 33 & TN antagonist 1& D FFAT
B{To7= P, ZORR, 5 LAY T agonist
& antagonist DEA%Z=RL, 6 {LEWTIX
antagonist TETEDHDFRD G775, agonist
BEHEOLPROD NI R hoT. 2D
ERIZ, FEIBARRRTIL, agonist FEHEIC
% T antagonist TEMHEEZFHET 5 Z &L BUNE
ThHDHZLEERLTNS.
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4) AERER L OHERK
EHERBRBFEPEONBRVECE, BERE
HBRPMLETHY, 1 BV OBHE 3, &
H# 5 D 3 BERCTOERENPELLEILN
5. BngsRBEThHNE, BESHAE%L 1000
mg/kg, PAT 200 3L 40 mgkg & L, —#%
REEOBE, KREAEEZITY.
ARBOBERIZ OV TIX, 3) estrogen
antagonist Ml ~DOHAMOE TR/ LS
{Z antagonist {Z- DV T % agonist & [RIERIZEEEL
HRETILERDLS. LPLREL, A7
U—=V ZRBREVWHI BT, R
BE (FRE8YE) 3I&DPBICED LI E
Ths. LiedoT, HBRUEICH>WNTIX
AR 3 G, agonist, antagonist FIZ4 3 M
BAREL, ZHICHEEEXTRREE, antagonist
AT A ot FREE, B MERHFREES 1 HENZ -
9 BHERL, 1 BHT- 0 OBWEIL 6 BEERR
RiERLDEEZLOND (PRP OFTYH
1 B ospEut 6 ARYULEEZ DN
TW5).

5) positive, negative (D¥|#rEYE

OECD Validation Study @ phase 2 {Z&\ T,
TS R TCEBLEZE—-FAERROT TR
et BB & LT dibutylphthalate (DBP) 23{# H
Ehi 36 REEDOSH 3 HERTHDL R false
positive BRR.HN7 (59 8%). i?’\_, 2 HEBRT
i DBP BEHOFEEENARICETLTLY
Tz %i‘%‘%@ﬁ?ﬁgﬁ?&ﬁk%tof%, false positive
<> false negative RHEEIV XD ¢EZBEA LA T
Ehbh, B BREOR—F—FALZHo
THEMOEE L WT —F OBV FNZOWTT
DEZTBMERDS.

—ODXHEL LT, BOAEL, FERNE
DR BHEBFENREOBNNREZOND. L
DLAEBRDL, FIFRREOCSTHERDY,
BEIZOVTIE, HEROBELBLIOANY T
— IR REINTHRVEWSHERDH .

LB o T, FERKRREMTHMOREL

W —Z FERT 5 Z L EY TRy, B
B OB R MR DR E L TOFRR
ROMEMNTEERT 5201, HBEEEMN



B, in vitro FEBRHAES L LY REMLE
HETRINETHEEEZLNS,

2B, HIFORIRE LT, EEECEVRER
BREBELNTNDZETHY, ZDEDIZ
i3, NBRHEOEYTFEEELRBAEORA
TREMLTNETHBLEZDLND, OVX-
adult 7 v b, $13ETF » b, OVX-adult =7 2
T, £HEh 120 mg, 50 mg, 20 mg PLED
F—2iE, RRRCMSLOMERH - &
L, A BALTAZEREZLND. £,
EREEETIX, 2 vV EERYWE S
BAWeRYF—va v BERL, YRR
RTCORBRBRRACHEORNZ L ZHERLTE
SHERDB.
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W% in vitro A7 U —= 1 FERBREAE & HLER
L, BEFOHH LD L TRE, AHEZRE
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Yz VSEREB T ORBICKIET ethynyl
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REREHE, KILEZE), IWTHRE
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21: E N4 D Hershberger RBRICE A7 — X EH L
ZOMBEROEER OHERK O K

SEFRE WG ER (M) LFEDEFEMATRME B EEXRE

MAERE

&

Hershberger BT A K74 b7 DBREH 2 HEBR T

% 5 Validation phase SRBRZEWN 3 #EBE (EHERLEE LV F —,
AANAFTT v ¥ — {bEWEFMPTEHESE) CEREL .

BB OT—F I3 TIZ OECD WEMNENTWS,

FADORERLLT

B, BRBICBIAHALAEABEOREECREN 22T R B
BUEREBRFCTCHoz, BB, ¥4 FFA kOB EZBERLE LT,
BA CTHEHM L7 phase 3 @?“5%@@%?%'@%% L. #E~0®&
BEiTol, —JF., BAIZEBIT S phase 3 BREBALKTLTWDS

k’%‘bnén§\

FRICETAERITAR L, KREO OECD O VMG XED

BEFEOEBE L RV, B, FE CTEM L7~ phase 1 (2000~2001
FERXRRER) OFLODORIIEPETLTVE LS TH D,

A. BREEEMW

ERNTERSINRBRE D Lo, ARBRIED
Ao L, ZOMREEZERL, &5
WASERIEICBRET A REIE T 5, Fiz.
OECD A KT A At EHES 3,

B. BfFu5E
ENTHADEME (BN EEE S F—,
AARNAL T oA ¥ —, {LEYEFM
WFEeitE) CEM L7z phased OFERLE LD
ARBRIEOMBERZHME L, BARATOT—
FIZDOWTITFERRBER, BE~DOAKREITo
7eo ETz, OECD OBIAIZOWTHAELL, —
T, ABRBRIEIZBE T B UREAE & 5EME L
BRBROEHREIE LTz,

C. D. BIARERKUESR

QBARIZPIT S Validation phase 3 38R :
3 BRAEIZ OECD 71 b a— /e R EBR & 2
BE LTz, BB DOFERIZONWTIZENE
AU OECD (2R sz, 7z, BARL LT?D OECD
TA FIA AOEREBERIE LT, BRI
B} 5 Validation phase 3 DFERZE LD,
2005 % 42nd Congress of The European
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Societies of Toxicology {2 CHFFE Uiz (Fsft
EE), . FBER% Toxicology Letters IZ
B (RITEEL 2 A0, 2006 45 LA
HEINBTETHD,
FEROERIILITICRE T 5,

» OECD 7'& | a—/UIHEVY, RAD 3 #BE8 (&
mIEGRREE L F—, BRASAMFTT oAk
& —, ALFWERHERTSERE) T Validation
phase 3 %3EHi L7z,

s a— FINRBYE L LT, androgen {F
FAMHFZ T 4 YHE. anti-androgen {EFA#RH
FCXTYEERER L,

- anti-androgen {EAZMRHT 2FHEFZ T
testosterone propionate 0.2 mg/kg/day %[A]
RHIR TR E Lz,

- 3 HERBIZIBW T, androgen fEFIRRHR.
anti-androgen {EFIMRHIRILIEHAILT- 5 28E

(ventral prostate, seminal vesicles with
coagulating glands . levator ani and
bulbocavernosus muscle complex ., Cowper’s
glands, glans penis) IZAERNIFERRLRG
Z7~L. false negative,
R bR 0T,

false positive &

- BAD 3 HEICRIT 5 RERIT. ARRIED



HFRMEEZFRTHDOTHY, 0ECD HA RTA
fbicEE545LEL N,

- 2B, RERETH. 0ECD M6 a— FPEIZ
B4 AEHAH -, T H, androgen {E
Fi ¥ HH & T X nonylphenol . trenbolone
anti-androgen {Ef#& % T dinitrophenol
p, p-DDE. linurone 2MEM S 7z,

_ (QOECD Eaiiz oW T

- YR[EID VMG-nammal ian DBEMEREHAZOUNT
DB S NTRIFERITI, 20064E4 A LD
BRNHIBTHEETH B,

- 2005 EPIT 1L phase 3 DRBRITET LTV
AHEEZBND, LU, Bl T phase
1 DFSUEBEITL TCWHARIETHY @&
BREMiIT 2000~2001 4E), 5B L,
B &b 2007 FLBEDO T A FF A 10D
AEEELHTL B,

QICHRFAR - TR 17 FEEICAR SNFRIT,
FARRIOWTHE L, 0ECD HA FF
A UICBET AT A bR Do T, 72
B. LR THER LR T phase 1
OFREBRETIN TS,

E. &R ,
ENICI31T B Hershberger 3BRIC B LTI,
OECD Validation phase 3(Z 3% (&fLZE
REEEVF— BESET v ¥
—. CERI) 23BINL7c, FERIL, 2006 FED
42nd Congress of The European Societies of
Toxicology IZTHEL, e LTH 2006 4F
BB TECHD, —F, OECD DB
(ZOWT, HEER TR We 2RO TE
iievy, FRRBREOTA FT A BT
FRSTIZOWTHL, PRk 17 EEEICiE72< . OECD

- T{To7z phasel DFULAESTL TV D,

F. fRvaiiss
L

W

G. Bz
1. FEERC

(D Yamasaki K, Sawaki M, Noda S, Muroi T,
Takakura S, Mitoma H, Sakamoto S, Nakai M,
Yakabe Y. OECD validation of the Hershberger
assay in Japan: Phase 3- blind study using coded
chemicals. Toxicol: Lett., 2006 (in press)

® Noda S, Muroi T, Takakura S, Sakamoto F,
Takatsuki M, Yamasaki K, Tateyama S, Yamaguchi,
R. Ability of the Hershberger assay protocol to
detect thyroid fimction modulators. Arch. Toxicol.,
79,267-235, 2005.

® Yamasaki K, Sawaki M, Noda S, Muroi T,
Takakura S, Mitoma H, Sakamoto S, Nakai M,
Yakabe Y. Comparison of the Hershberger Assay
and Androgen Receptor Binding Assay of Twelve
Chemicals. Toxicology, 195, 177-186, 2004,

@ Yamasaki K, Sawaki M, Ohta R, Okuda H,
Katayama S, Yamada T, Ohta T, Kosaka T, Owens
W. OECD validation of the Hershberger assay in
Japan: Phase 2-Dose response of methyltestosterone,
vinclozolin and p,p’-DDE. Environ Health Perspect,
111, 1912-1919, 2003.

(® Yamasaki K, Takeyoshi M, Yakabe Y, Sawaki M,
Imatanaka M, Shinoda K and Takatsuki M.
Immature Rat Uterotrophic Assay of 18 Chemicals
and Hershberger Assay of 30 Chemicals. Toxicology,
183: 95-115, 2003.

2. FRRR

(DOECD validation of the Hershberger assay in
Japan: blind study wusing coded
EUROTOX, 2005.

@OECD validation of the Hershberger assay in
Japan: Phase 2-Dose response of methyltestosterone,
vinclozolin and p,p’-DDE, EUROTOX, 2003,

chemicals,

H AHMEEFTRMEOHER, BRI
®L

-624-



WATER

OECD validation of the Hershberger assay in Japan: blind study using coded chemicals

K. Yamasaki', R. Ohta’ and H. Okuda®
! Chemicals Evaluation and Research Institute, Oita, Japan, 2 Food Drug Safety Center, Kanagawa, Japan, 3
Japan Bioassay Research Center, Kanagawa, Japan

The OECD is developing new guidelines for the screening and testing of potential endocrine disrupters.
The Hershberger assay was selected for validation based on the need for an in vivo screening method to
detect androgen agonists or antagonists. The assay measures the response of five sex accessory organs to the
test chemical in castrated juvenile male rats. Phase 1 of the Hershberger validation program, which
demonstrated the feasibility of the assay, has been successfully completed with a single androgen agonist and
a single androgen antagonist used as reference substances. Phase 2 of the validation program utilized a range
of additional androgen agonists and antagonists; the results of this Phase will be present at the next OECD
meeting. Phase 3, the final stage of the validation program, has also been performed, using coded androgen
agonists and antagonists. Three Japanése laboratories contributed to the Phase 3 validation studies of the
Hershberger assay using coded chemicals. All chemicals were orally administered for 10 consecutive days. In
the agonist version of the assay, all sex accessory organs consistently responded with significant changes in
weight within a narrow window among the laboratories. In the antagonist version of the assay, 0.2 mg/kg/day
of testosterone propionate was coadministered by subcutaneous injection, and the results showed that all sex
accessory organ weights consistently responded within a narrow window among the laboratories. Therefore,
the Japanese studies support the use of the Hershberger assay as a suitable screening assay for the detection
of androgen agonistic and antagonistic effects.
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OECD validation of the Hershberger assay in Japan: Phase 3- blind study using coded chemicals
Kanji Yamasaki', Ryo Ohta?, Hirokazu Okuda®
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Abstract:

The Organization for Economic Co-operation and Development (OECD) has initiated the development of
new guidelines for the screening and testing of potential endocrine disrupters. The Hershberger assay is one
of the assays selected for validation based on the need for in vivo screening to detect androgen agonists or
antagonists by measuring the response of five sex accessory organs and tissues of castrated juvenile male
rats: the ventral prostate, the seminal vesicles with coagulating glands, th_e levator ani and bulbocavernosus
muscle complex, Cowper’s glands, and the glans penis. The Phase 1 feasibility demonstration stage of the
Hershberger validation program has been successfully completed with a single androgen agé)nist and a single
antagonist as reference substances. The Phase 2 validation study was performed, employing a range of
additional androgen agonists and antagonists. Recently, the Phase 3 validation study was conducted and
performed in several international laboratories. Three Japanese laboratories have contributed to the blind
study using coded materials of Phase 3 validation. Four coded test substances in the agonistic version and
seven substances in the antagonistic version were orally administered by gavage for 10 consecutive days,
respectively. In the antagonist version of the assay, 0.2 mg/kg/day of testosterone propionate was
coadministered by subcutaneous injection. All five accessory sex reproductive organs and tissues consistently
responded with statistically significant changes in weight within a narrow window in both versions. Therefore,
the Japanese studies support the Hershberger assay as a reliable and reproducible screening assay for the
detection of androgen agonistic and antagonistic effects.

1. Introduction

" Certain reproductive and developmental toxicants may have the potential to interfere with normal sexual
differentiation and development in animals and humans by modulating or interfering with the endocrine
system (McLachlan 1993; McLachlan and Korach 1995). The Organization for Economic Co-operation and
Development (OECD) has initiated an activity to revise existing guidelines and develop new screening and
testing guidelines to aid in the identification and assessment of such toxicants (OECD 1998, 2000, 2002).

One proposed assay, referred to as the Hershberger assay, uses the androgen sensitivity of several
accessory sex organs and tissues of the male reproductive tract. The assay was originally developed in the
1930s by Korenchevsky and coworkers, and a number of accessory sex organs and tissues were shown to be
useful by these and other investigators including the ventral prostate (Deanesly and Parkes 1936; Dingemanse
et al. 1935; Korenchevsky 1932; Korenchevsky et al. 1932, 1933a,b), the seminal vesicles and coagulating
glands (Deanesly and Parkes 1936; Dingémanse et al. 1935; Korenchevsky 1932; Korenchevsky et al. 1932,
1933a,b), the preputial glands (Biilbring and Burn 1935; Korenchevsky 1932; Korenchevsky et al. 1932,
1933a,b), Cowper’s glands (Wainman and Shipounoff 1941), and the glans penis (Biilbring and Burn 1935;
Dingemanse et al. 1935; Korenchevsky 1932, Korenchevsky et al. 1932, 1933a,b). In the 1940s, it was
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discovered that the levator ani and bulbocavernosus muscles also responded to androgens, but in a differential
way from the other tissues (Wainman and Shipounoff 1941; Eisenberg et al. 1949; Eisenberg and Gordan
1950). The basis for this differential sensitivity is the presence of Sa-reductase in most accessory tissues of
the male reproductive tract, but its absence in the muscle complex (Di Salle et al. 1994). The capabilities of
the assay were demonstrated in 1954 by Hershberger et al. when they analyzed the response of the ventral
prostate, seminal vesicles and coagulating glands, and the levator ani without the bulbocavernosus muscle to
a number of active chemicals, including estrogens and progesterones (Hershberger et al. 1953).

In the 1970s and 1980s, with the discovery of the androgen receptor and the first compounds such as
cyprotone acetate that were antagonists of the receptor, the assay was modified to address antagonistic
activity. Briefly, a set dose of a reference agonist was coadministered to several groups of animals to whom a
set of doses of the purported antagonist was also administered. This modified system was successfully used
by several investigators for assaying androgen antagonists (Peets et al. 1973; Raynaud et al. 1980, 1984;
Wakeling et al. 1981).

Therefore, based upon the recommendation of scientific workshops, both the US Endocrine Disrupter
Screening and Testing Advisory Committee (EDSTAC) (US EPA 1998) and the OECD Endocrine Disrupter
Testing and Assessment Group (EDTA) of the OECD (OECD 2000) have proposed this assay as a Tier-1
screen to identify possible reproductivé and developmental toxicants acting through androgen agonist and
antagonist mechanisms. ' ‘

The OECD Phase 1 validation program for the Hershberger assay was completed in 2001. In this phase, a
standardized protocol using the ventral prostate, the seminal vesicles with coagulating glands, the levator ani
and bulbocavernosus muscle complex, Cowper’s glands, and the glans penis was successfully tested against a
reference androgen compound, testosterone propionate, and a reference antagonist, flutamide (OECD 2002).
The OECD proposed a Phase 2 validation program using additional androgen agonistic and antagonists as the
next step to validate the assay, but the final results of Phase 2 studies were not opened by the OECD.

Recently, the OECD conducted a Phase 3 validation program as a final blind study using coded agonistic
and antagonistic chemicals (OECD 2003). In Phase 3, the coded test substances were to be used to investigate
the reliability of the assay, including a demonstration of the protocol’s transferability among laboratories and
the reproducibility of the protocol’s results. Three Japanese laboratories participated in the Phase 3 validation
study using four coded agonistic test substances and seven antagonistic substances. The participation of the
laboratories in the OECD Phase 3 validation study was performed as part of a national validation program in
Japan.

2. Materials and Methods
2.1. Laboratories.

The three partipating Japanese laboratories were: the Chemicals Evaluation and Research Institute (CERI);
the Food Drug Safety Center; and the Japan Bioassay Research Center. Each laboratory performed the study
in compliance with the principles of Good Laboratory Practice guidelines.

2.2. Test substance

All coded test substances except for testosterone propionate (TP) were sent to each laboratory from a
centralized chemical repository at TNO, Zeist, the Netherlands. TP and corn oil as vehicles were prepared in
each laboratory. The coded substances A, B, L and E were used in the agonistic version, and £ G, I, C,K, D
and H were used in the antagonistic version. We did not received any information regarding with the coded
substances before all tests were started.
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