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6 ESIS: European chemical Substances Information System, DG JRC, European Chemicals Bureau
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REACHODf} @ SLEXIVA~DELE DT8O D MRtV AN ICE LT ERTREBINR AL TELESNTWS
FROFB A 22T DN TED, “FERBE OHOIME XN W <ELFHEEZD DL DEFE A TND, JE
WITHRWREOHIME OANT, B S UIINWE E O 385 TRAASIUVEM Y ANDOMENLIZEBE TS,
PN ELIE D) AR IZZOBEEICB W TS RE R L T AT ZENTED, MEENRED
JOCL CTRIZERIBEEOHLME RO, 1R % E4 LT _ENICEATHIRERF 2 A MNIBIE, 9—n
SOALEEFE RS PMERF THD,

R FNEL, PR A2 ET2WE NN E & XIS O R ERLL CRED B I NS, &
BENHA 2525258 R L QD 5 ETOEZANSWHI<EAL W E B L - B 7 AR O f
FEENR D2 <0%, A A, HD A, BISEHRD A REIR S EIR T, SALERE KOYRIE TR THHZEEE
2R, ZLOWE N EHECMRYE L CZ OB A FIAO @ HEFH I AL RIREMER D, 0 &k, A4
MTE DWW AT A~DOIEEBORRIL, SO MEVE, EIRAENE K OFEOMEIFE DT
Wb, TDEH7MVEIIPBT-HED D ZFB AN LI DT A, BAWE DEITEIKE | B2 1R BE
ORI REINDZFDORIEY THY, REACHOFFIZALRNWZ EIZEERE T 5 X&ThD, REACHIZEF:
SN2 DHEWE L LT — AR — A TR A SNG DN W< L EE e AR Eow
BoEII DN THS),

% Regulation concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals, establishing a
European Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) N°  793/93

and Commission Regulation (EC) N° 1488/94 as well as Council Directive 76/769/EEC and

Commission Directives 91/155/EEX, 93/67/EEC and 2000/21/EC

% RIP-4.3: Guidance document on Inclusion of Substances in Annex XIV
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4.1.2. KB KBRS IER) DOEICHITEII2 =1 JEBI D=0 DR A R T 5155
2000/60/EC, & ON#] Tk & 7538l L0 6(R#E 75750 DIEF2006/118/EC

7K (BUR) kA A F85 (WED)I X IR K & - T /K DTE YR IE D 7= 12 RAF bR IE D BRI H AR 23X EL
TD, MIFEAKIZBIL T, 8 I3 b5 a 9 D72 D128 BT 7 e —F 2 HEL T D, ZHUEE
FL UL DOIEEN CEUEOEEI 28 T, EFRL LTk, MREL, 2nFnoxikicsiTsE Lk
VGG i L (B E DR TV ANIR S EOAHE SCEVINI S TN CWD), KE kL
FEL., PN AH B AL LT, 20154E E TIC IO DR 52 LT AU 620, BARB 72 5
VI, KRAEDBREE T I KEDBREEZBL T, ATaAREA AR A5 STt 945w < EL
BEHFE R I 9200 LIV WIS AUME ST SR DM E A Rf o T D ERE SV & 3 b
1T ZNSDOGIRAE Y Z & A TWAUT B SCEVII— 7 v —74), Ziud, INEEICII K EREZ®@L T
NN MBI RTE T DI LA ST DIEEB I TOBENH DL LE BN T D, ZOIFENL
JI PRI TS, SR 7 17T A%, 200945142 H L 201245 105E F L2l AuiE 7 6700,

T2 =T LYW T, WEDIFAL G Y E (B 16 5)IC LD R 1 /K D5 G233 kIS 242~ LT
W5, ZOMIKITIaI2=T7 4L DRI DR EH LW E OB K OO L7 E BT D8R
BERMELHET ZABRH ORIRE G A TS, KO O3BZOWE DY ZAME20014E RSN (i
2455/2001/EC), £ L T, ZE R1T2006 12 N0 WE DD OERE IR EELZFHET HHES
(COM(2006)397) DEZA  Blh#ETA5a3I2=4-—3 3 (COM(2006)398) & HTEE FHL 7=, ZHHD3301
BEDHH21732000 — 20034 DOE S FE 7R TE OIEFE T, W< ELYEMH OFEL U TIETERIREILAE s
TN WL E DIEHIE CHHZEITEH THETH D, ME DV ANIAET LICHRFS, N
IS ELME BT A AR M NINES NI L& a2 =T 4L ~UL TOLESE DY E B e EN A1 5B
\ZZDOEREBBIZANDZENTED, HYIOBIEWEIVAN LD, HOWE L B faRmE” LTy
T HZENTET, 200 DK O T X TORH, 85, K OEH O BEBEI72BE 1258 T L72T 1
1725700, WA ELVERIZE W E T N — T % = D7 )V —T ISR ET AT OB E/ R T
HTHH),

IR AIZBIL T, B LW R K S (WED D 517520 T CTRIFE)IZ20064E12 A 12 B ICERIRSL=(FE &
2006/118/EC), ZAUL. MM ENZRL T, # FAKA~DY 2T Z R TT R TOIFLDEIZ-OWT, /RO
VANFES EBOATHESCENDZ S EICAILT, RAEM T RO BUMEARIREEE E %5 D F KBS 2 E
DBHZEEIRL TND, W <ELE TR S TR0 s, TR E S E SR T KIE
PeDERMENRHDHEE 25700, JFAIEL T, ZORBELZEATHIENTED, o, ZORBITIHERME
TR DZFE U KM 2R E L CL Wilind 28R A2 L TRY., WO <G E LI D fERRIERSH D
ERIRT A HE ENSWNEEE D —T 5,

B 1R BIL T, 15 YL D E 12 M ORI NITK (R Mt A Fg & S R KIS S O M RER R &=
DN I > THBISND, ZAUTLD2013FFITHBFES LD T E DFE1380/68/EEC DL FE AR 1 fe 1
RS NS, ZOJRANCIA - T, HU T KT Yk B0 (O EWE ORAIT A2 s 9,
Tz, A EBERDEORANTHIRS T2 5720,

4.1.3. HHBLEFFDHHEANICE T S#5591/414/EEC

B4 91/414/BECITAEM B L OFE ] i, K OVE B D720 Do =7 4 OIEAEVED L T-Fufl A
ZRERL TS, 1992412, BRINZE B S 1EBERIN A O TR BIE BL O Ficfli S b 3 CoiEtE
Ay D ., A2 =T 4 BIRIZEDLE a—DiRRRAE BB LT, LE 2—X, iEESE A S o AR
DREEE, Bt ERERME, RO TR T AZEN TEAZ LA EITTHTHAY, i
1Z20084E1258 T 35 THAD, MWL O I H S NDIEEME [ZH 0152 N W< SLEFE DR
R AL E RIS A B SN B E T o — L D K MDD 7 52 A A7 S5 TFIEIC B A
NHENTRY, LU, EUDFTEBITIZ, 20X vy 7 >& b “BFESITAEM DAY ON 3w <
ILE THONE IR T HIENTEXHRBRFNED SLEMARFALT-, ZOHFIx+AEZEIZOECD T
HEITHTHY, & EINTREBRIES BREINIUL S e 2D KRRV A2 - H S 57 T
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EEFEESNDETHREND, ZOM. WENBATSN TODIEE L. WOWH<ELOEELENREDN
LA BIRBRANE RS, EITEN T, FERSTHlSI, 4 FTOLEZAEIEOYE N &
PERBR EFEEN 2R E DT vha— WISz, ZnOORBROE RIZFE BITICENLOWE
(B 2R A MR SR T, I OVEESRARR 3D L P ARSND BT AR X B E LT, TEMEE DN 530
ELFFEO B EIXEEREIZB W T, JORZIWVBIEEEBL7259, 20064E7 H ICE B S ICL > TRHS
I H64591/414/EECE T E T HFT LWMERIL, MW BLAE 8L5 HF OIEEWE OO ZRFEN | RSN
B8 St D T CERUSZRWVERY . NAW<ELIE LU TREESNIZIE W E Off A28 1L
LA G TN,

4.1.4. EYBIEMETIZ D FTHRAIZL 75555 98/8/EC

ZOHFOHF T, NEBREITR T DV AZ BB E ST IEHEDE O AW ESEERL T~ ORI T A35FH
SHRBASNTND, 7o, ZOBEEIN W <EALFWE O ZFE DAL LBIEREL EE B EICA
NTWD, WRWN<ENEROEE D70 O BARHI 223l I X Z 08 & o T RIgICRLR S TR
WA ZOMEDERIZET VA7 28 E T DR, ZNODOE BT B BIZANLND, £, ZIbD
L, FFED“PBTIERI " CRAMAN O EE T AL, EWIRIGNE. R OFmEe BELRNLEE S
%o Flo, DTN TOIEFFELFILL, F5798/8/ECHOECDL L TIEHE(L S AU RBRTE D Ffé 7R
(LD EEEFFHT25D,

4.1.5. F-E2, XId, FLRIRD/T 2 BEL T PN —S (EBI I S5 Dt E Y DK E T
BESHDEEIE I BT 575496/22/EC

TANOT L FAE ST R a s  OVERE R OB ORI, $5472003/74/ECIZE > TIEIES
N7Z@Y BT XL, BIRRS VB FEEATGEE R —2EE K E R > — EOWE OIS EIZBITS
i FH OEE IR\ B 3D F84596/22/ECIZ L > THIIRS I TS, ZOFRFIEIE S DR EATED =D DR/LE
NER AR OB O AL, o B D=0 128 HEMIC 52 Th BWIEMARBR AR L T\
%, 20064E10 A 14 H ., 97205 FRIELCHESNIZIB IR 72 B O T B LR, 17 - AT VA —
VIUIZEDTAT OAEHERITA, B, EXI v OREHFEIHE AL AIRbRun,
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K1: BAFOAI2=T A OERED FIZHIRIITOZR, UTBERY BT TR WEDTEH OFELU B TERGEL S 2 E QTE)!

Group name CAS Substance Status under Status Status of Other Risk Other Risk Other
Number Dir under review Assessment Management Hazard
76/769/EEC Reg under Dir Instruments Instruments Identification
28 793/93/EEC | 91/414/EEC Instruments
o 3 4
adaptations
to technical
progress?
Alkylphenols 99-71-8 4-sec—Butylphenol = 4-(1-
and derivatives Methylpropyl)phenol
1131-60-8 Cyclohexylphenol
47
3115-49-9 Nonylphenoxyaceticacid
47
27193-28-8 | Phenol(1,1,3,3-
tetramethylbutyl)
octylphenol®
Benzophenones | 131-55-5 Benzophenone—2,(Bp—2),

2,2°,4,4~
tetrahydroxybenzophenone

! These substances have not been specifically evaluated in the past because they were considered as having a low priority due to their low production volumes and the fact that, at that

point in time, there was no toxicological knowledge on their possible endocrine disrupting effects available.

% Directive 76/769/EEC relating to restrictions on marketing and use of certain dangerous substances and preparations, or adaptations to technical progress (ATP) of Dir

76/769/EEC

% Regulation (EEC) No.793/93 on the evaluation and control of the risks of existing substances
1 Directive 91/414/EEC concerning the placing of plant protection products on the market
% Despite the fact that this substance is not a priority substance under Reg. 793/93/EC, UK has put this substances on its national priority list because of its similarity to nonylphenol
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Group name CAS Substance Status under Status Status of Other Risk Other Risk Other
Number Dir under review Assessment | Management Hazard
76/769/EEC28 Reg under Dir Instruments Instruments | Identification
or adaptations | 793/93/EEC | 91/414/EEC Instruments
to technical
progress
131-54-4 2,2’-Dihydroxy—4,4’-
dimethoxybenzophenon
Bisphenols 77-40-7 Bis(4-hydroxyphenyl)—
2,2— nbutan= Bisphenol B
92-69-3 4-Hydroxybiphenyl = 4—
Phenylphenol
1806—29-7 2,2’-Dihydroxybiphenyl =
2,2
Biphenol
Camphor 3— 15087-24-8 | Benzylidene camphor (3—
derivatives BC)
36861-47-9 | 3—(4-Methylbenzylidene)-
camphor
Coumaric acid | 7400-08-0 | p—Coumaric acid (PCA)
and derivatives
5466-77-3 2—ethyl-hexyl-4—
methoxycinnamate
DDT 83-05-6 p,p’-DDA
derivatives and
metabolites
Flavonoids 491-80-5 Biochanin A
84-69-5 Diisobutylphthalate
4376-20-9 Mono 2 ethyl

hexylphthalate
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(MEHP)
131-70-4 Mono—n-butylphthalate
131-16-8 Di—n—propylphthalate
(DprP) =
Dipropylphthalate
84-75-3 Di—n—hexylphthalate
(DnHP) =
Dihexylphthalate (DHP)
Group name CAS Substance Status under Status Status of Other Risk Other Risk Other
Number Dir under review Assessment | Management Hazard
76/769/EEC28 Reg under Dir Instruments Instruments | Identification
or adaptations | 793/93/EEC | 91/414/EEC Instruments
to technical
progress
Siloxans 33204-76-1 | 2,6—cis—
Diphenylhexamethylcyclo
tetrasiloxane
- 2,6—cis—
[(PhMeSiO)2(Me2Si0)2]
Other 77-09-8 3,3’ -Bis(4-
substances hydroxyphenyl)-
phthalid =
Phenolphthaleine
81-92-5 2-[Bis(4-hydroxyphenyl)—
methyl]-benzylalkohol =
Phenolphthalol
14007-30-8 | 2,2-Bis(4-
hydroxyphenyl)-nhexane
2581-34-2 3—methyl-4—nitrophenol
50-18-0 Cyclophosphamide
96-12-8 Dibromochloro—propane

(DBCP)
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Group name CAS Substance Exposure Status under Status under Status of Other Risk Other Risk Other
Number concern Dir Reg review Assessment Management Hazard
76/769/EEC28 | 793/93/EEC under Dir Instruments Instruments Identification
or adaptations 91/414/EEC Instruments
to technical
progress
Alkylphenols 104-40-5 4- | Nonylphenol Medium Dir
and derivatives (4-NP) 2003/53/EC
26th ATP. Dir
76/769/EEC
(Restriction)
Alkylphenol 20427-84-3 | Nonylphenoldietho Dir
ethoxylates 4~ xylate 2003/53/EC
(NP2EO) 26th ATP. Dir
76/769/EEC
(Restriction)
Benzenic acid | 94-26-8 n-Butyl Medium Com Dec
and derivatives phydroxybenzoate 1999/217/ECS
94-13-3 n—Propylphydroxyb | Medium Dir
enzoate 2002/72/EC”
99-76-3 Methyl Medium Dir
phydroxybenzoate 2002/72/EC;
Dir 95/2/EC
120-47-8 Ethyl-4-hydroxy— | Medium Com Dec
benzoate 1999/217/EC
Dir
2002/72/EC;

6 Commission Decision 1999/217/EC adopting a register of flavouring substances used in or on foodstuffs drawn up in application of Regulation (EC) No 2232/96.
" Directive 2002/72/EC relating to plastic materials and articles intended to come into contact with foodstuffs
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Group name CAS Substance Exposure Status under Status under Status of Other Risk Other Risk Other
Number concern Dir Reg review Assessment | Management Hazard
76/769/EEC28 793/93/EEC under Dir Instruments | Instruments | Identification
or adaptations 91/414/EEC Instruments
to technical
progress
99-96-7 p—Hydroxybenzoic acid Medium Dir
2002/72/EC
Benzopheno | 131-56-6 2,4-Dihydroxybenzophenon | High Dir
nes = Resbenzophenone 2002/72/EC
611-99-4 4,4’-Dihydroxybenzopheno | Medium Dir
n 2002/72/EC
Biphenol 92-88-6 4,4’-Dihydroxy—biphenyl = | High Dir
4,4’-Biphenol 2002/72/EC
Organophos | 1113-02-6 | Omethoate Low Phased out in Omethoate
phor 2003 (Regulation | is a
pesticides (EC) 2076/2002) | metabolite
of
dimethoate.
Risk for
consumer
assessed
when setting
pesticider
residues
MRLs
Organothio 13593-03—- | Quinalphos = Chinalphos Medium Phased out in
phosphor 8 2003 (Regulation
pesticides (EC) 2076/2002)
Phthalates 131-18-0 Di—n—pentylphthalate (DPP) | Medium Dir
= Dipentylphthalate 67/548/EEC
Annex |
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Siloxans 556-67-2 Cyclotetrasiloxane High Dir
67/548/EEC
,Annex [
Group name CAS Substance Exposure Status under Status under Status of Other Risk Other Risk Other
Number concern Dir Reg review Assessment | Management Hazard
76/769/EEC28 793/93/EEC under Dir Instruments | Instruments | Identification
or adaptations 91/414/EEC Instruments
to technical
progress
Other 25013-16— | tert.—Butylhydroxy—anisole | High Dir
substances 5 (BHA) 2002/72/EC;
Dir
95/2/EC?
1634-04-4 | Methyl-tert—butyl ether Medium Priority substance
(MTBE) covered by Reg.
(EC) 143/97
10043-35— | Boric Acid Medium Priority Covered by Dir
3 Substance Dir 91/414; 2002/72/EC
covered by Reg. phased out ;
(EC) 2364/2000 in 2004 by Dir
Decision 95/2/EC
129/2004
Other 6164-98-3 | Chlordimeform Low PIC
pesticides substance
1582-09-8 | Trifluralin High SCFCAH
voted in
March 2007

in favour of
COM

proposal not
to authorize

8 Directive 95/2/EC of the European Parliament and of the Council of 20 February 1995 on food additives other than colours and sweeteners
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the
substance;
publication
of decision
is

Pending

Group name

CAS
Number

Substance

Exposure
concern

Status under
Dir
76/769/EEC28
or adaptations
to technical
progress

Status under
Reg
793/93/EEC

Status of
review
under Dir
91/414/EEC

Other Risk
Assessment
Instruments

Other Risk
Management
Instruments

Other
Hazard
Identification
Instruments

96-45-7

Ethylene Thiourea (ETU)

Low

ETU is a
metabolite
of some
dithiocarbam
ates. Risk
for
consumer
assessed
hen setting
pesticide
residues
MRLs
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Group name CAS Substance Status under Dir | Status under | Status of Other Risk Other Risk Hazard
Number 76/769/EEC or Reg review Assessment Management Identification
adaptations to 793/93/EEC | under Dir Instruments Instruments Instruments
technical 91/414/EEC
progress
Alkylphenols 106-44-5 | p—cresol Dir Dir
and derivatives 2002/72/EC 67/548/EEC,
Com Dec Annex |
1999/217/EC
Bisphenols 6807-17-6 | 2,2-Bis(4- Dir
hydroxyphenyl)— 67/548/EEC,
4-methyl-npentane Annex [
Benzophenons 131-57-7 | 2-hydroxy—4- Dir
methoxybenzophe 2002/72/EC
none
Nitrophenols 100-02-7 | 4-nitrophenol Dir
67/548/EEC,
Annex |
Organophosphor | 2597-03— | Elsan = Dir
pesticides 7 Dimephenthoate 67/548/EEC,
Annex |
PCBs 2051-60-7 | PCB 1 (2— Reg
Chlorobiphenyl) 850/2004/EEC”
2051-61-8 | PCB 2 (3— Reg
Chlorobiphenyl) 850/2004/EEC
2051-62-9 | PCB 3 (4- Reg
Chlorobiphenyl) 850/2004/EEC
Pyrethrins 121-29-9 | Pyrethrin covered by Dir
Dir91/414; 67/548/EEC,

? Regulation (EC) N°

850/2004/EEC of the European Parliament and of the Council of 29 April 2004 on persistent organic pollutants and amending Directive 79/117/EEC
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| Annex |

#F4: EDICEHT 57T —#RINESNTHRW, T4 TRUVLIE (7 2U3ab3b), BfE. BRVANDEE TSI, 8WE)

Group name CAS Number Substance
Alkylphenols and 87-26-3 2-sec—Pentylphenol = 2-(1-Methylbutyl)phenol
derivatives 27214-47-T Phenol, 4-sec-octyl-

26401-75-2 Phenol, 2—sec—octyl—

18626-98-7 Phenol, 2-(1-methylheptyl)—-

1818-08-2 Phenol, 4-(1-methylheptyl)-

17404-44-3 Phenol, 2-(1-ethylhexyl)—

37631-10-0 Phenol, 2—(1- propylpentyl)—

3307-01-5 Phenol, 4-(1-propylpentyl)—

949-13-3 Phenol, 2-octyl—

27985-70-2 Phenol, (1-methylheptyl)-

3884-95-5 Phenol, 2—-(1,1,3,3-tetramethylbutyl)-

3307-00-4 Phenol, 4-(1-ethylhexyl)—

1322-97-0 Ethanol, 2-(octylphenoxy)- = Octylphenolethoxylate

27986-36-3 Ethanol, 2-(nonylphenoxy)-

1009-11-6 4-Hydroxy—n—butyrophenone

70-70-2 Hydroxypropiophenone

628-17-3 4-vinylphenol (4-VP)

7786-61-0 4-4~vinylguaiacol (4-VG)2
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Group name CAS Number Substance
Phenylhydroxyphenylmethanes | 28994-41-4 Phenyl-2-hydroxyphenylmethane = 2-Benzylphenol = o-Benzylphenol
Chlorphenole 25167-81-1 Dichlorophenol
Hexachlorocyclohexane 13171-00-1 4-Acetyl-1,1-dimethyl-6—tert.—butylindane
and isomers
Naphthalene and derivatives 530-91-6 Tetrahydronaphthol-2
15231-91-1 6—Bromo—2-naphthol
1125-78-6 5,6,7,8-Tetrahydro—2-naphthol = 6-Hydroxytetralin
90-15-3 1-Naphthol(k)
Bisphenols 3373-03-3 1,1-Bis(4-hydroxyphenyl)-n—heptane
24362-98-9 1,1-Bis(4-hydroxyphenyl)-n—hexane
620-92-8 Bis(4- hydroxyphenyl)methane
52479-85-3 2,3,4,3’,4’,5’-Hexahydroxybenzophenon
Siloxanes 56-33-7 Diphenyltetramethyldisiloxane PhMe2-SiOSiMe2Ph
10448-09-6 Phenylheptamethylcyclotetrasiloxane
[(PhMeSiO)(Me2Si0)3]
Polycyclic Aromatic 53-96-3 n—2-Fluorenylacetamide
Hydrocarbons
Methoxychlor and 14868-03-2 Bis—-OH-MDDE
derivatives
Organophosphor 682-80-4 Demefion
pesticides
2540-82-1 Formothion
70393-85-0 Glufosinate—ammonium
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Polychlorinated 2050-68-2 PCB 15 (4,4’-Dichlorobiphenyl)(*)
Biphenyls and
biphenylethers
Group name CAS Number Substance
Other substances 303-38-8 2,3-dihydroxybenzoicacid (2,3-DHBA)
490-79-9 2,5-dihydroxybenzoicacid (2,5-DHBA)
533-73-3 Hydroxyhydroquinone
1222-05-5 1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-hexamethylcyclopenta(g)-2-benzopyrane(*)
33704-61-9 6,7-dihydro-1,1,2,3,3-pentamethyl-4(5H)indanone
114369-43-6 Fenbuconazole
118-56-9 3,3,5-trimethyl-cyclohexyl salicylate
25550-58-7 Dinitrophenol(*)
463-56-9 Thiocyanate(*)
21245-02-3 2-ethyl-hexyl-4-dimethyl-aminobenzoate
79-44-7 Dimethylcarbamylchloride(*)

(%) Some information and legislative coverage for these substances is already achieved, but there is no data available in relation to endocrine disrupting effects that

would support their inclusion into the priority list
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Group name CAS Number Substance
Alkylbenzenes and Styrenes 104-51-8 n-Butylbenzene
Pyrimidines and Pyridines 314-40-9 Bromacil
Other substances 537-98-4 Ferulic acid (FA)
545-55-1 TEPA

Wft 3: B/EOECDDEMBD H & T (Tif) FRAEH DEDRERIE DS
Receptor Binding Assays
hrER « The FWA assay protocol utilizes the Binding Validation starting in US lead international
Pan Vera hrER o full length ER, and February 2007 in 5 labs Collaboration study
the CERI protocol utilizes the CERIER «,
which contains the ligand
binding domain of hrER « .
hrAR Human recombinant AR assay. binding Under development. METI Japan
Ligand binding domain expressed in Approximately 900
E. coli. chemicals have been
tested.
hrAR Human recombinant AR assay. binding Prevalidation starting now EC:ECVAM Bayer Lead
(initially as part of International collaboration
ReProTect.) study
hrTR Human recombinant TR assay. Full- binding Under development. METI Japan
length expressed in E. coli. TRs a1 Approximately 60
and B 1 binding assays. chemicals have been tested
using both receptors.
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Transcriptional Activation Assays

ER « HelLa—9903 cells with plasmids Stable, ag/antag The agonist assay was peer CERI/MHLW Japan
containing hER o« ¢cDNA driven by reviewed in March— 07.
SV40 promotor and luciferase International validation of
reporter plasmid. the antagonist assay is
planned for 2007.
ER « HeLa—9903 cells: hER « /pcDNA3.1 Transient, ag Pre—validated and CERI/MHLW
receptor expressing plasmid and Validated under domestic Japan
EREAUG- Luc+ reporter plasmid multi-lab. Validation using
same test chemicals as
hERa-HeLa-9903 cell line.
Should be considered for
(preliminary) Peer review.
ER « MELN. MCF-7 cells with ag/antag Validation in 2007. Report EC/ECVAM
endogenous ER o+ luciferase stably in late 2007 or early 2008
transfected
ER a ER-CALUX. T47 D (human breast ag/antag Going through EC/ECVAM
cancer) cells with endogenous ERa + optimisation. Validation
luciferase stably transfected planned for 2008
ER « LUMI cell, BG1 cells with ag/antag Validation will be initiated US lead (ICCVAM)
endogenous ER o + luciferase stably in late 2007, done by late international collaboration
transfected (XDS Inc) 2008. In delay. study with ECVAM and
JaCVAM
ER B HeLa,hERB/pcDNA3.1,ERE-AUGLuc+ Transient, ag Completed data collection CERI/MHLW Japan
for 250 compounds
AR CV-1 cells Transient, Pre—validated and validated CERI/MHLW Japan
hAR/pcDNAS3.1 receptor expressing ag/antag in Japan in 4 labs, with 5
plasmid and AREAUG- Luc+t chemicals. Should be
reporter plasmid considered for
(preliminary) Peer review.
AR AR-Ecoscreen™ Stable, ag/antag Pre-validated and validated CERI/MHLW Japan

stable CHO clone

in Japan in 4 labs, with 5
chemicals. should be
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considered for
(preliminary) Peer review

AR

PALM. PC-3 (prostate
adenocarcinoma) cells stably
transfected with hAR and luciferase
reporter gene

ag/antag

Validation in 2007

EC/ECVAM

AR

CALUX. U2-0S (bone cell) cells
stably transfected with hAR and
luciferase reporter construct

ag/antag

Validation in 2007

EC/ECVAM

TR B

RXR co—transfected CHO cells are
used

Transient,
ag/antag

Under development, 150
chemicals tested so far

MHLW Japan

Aromatase & Steroidogenesis Assays

Aromatase, KGN cells.

Prevalidated

Steroidogenesis, H295R

Validation starts March
2007.

US lead international
collaboration study
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77 ADEBHEBNIBITE, FEWT O EZFEWEHHI O I B W TH N W ELEFE A
FHIHL TR, uf;:um)% TTUAI, FE LR RIS D AR AR BREE E R DA R
IWEFHN T 272012, 220D ERBIN 707 7 L0385, ZNHD Wi BPNSE(EF DO EREE LR
Trar 7o) EPSTURZER R OM@ERET 73 ar 75 ) D70l 50T, RO BT o i To
T R ET D EIET 0T L ThD,

PNSE(2004-2008)" (ZEREEE NI DOREEL DR D 4258 % 13— L CD, 2O 70y 5 AD3 DD

3‘5%@515%@10 IFERBERFE IR 2R E T 528 THD, 45DIEEN DI B2 >DIREINN
LYW ELE DY 7o a THTEIREN W <UL B Y% & e IBAERNCfERA B T &

S>TH|IERZ éi}’béﬁﬁ%i}’bﬁ7kkj:ii%@{’5m LTI 3TN IO B R ST BT, FifE

DALE (NI WD <£L1h/\¢m)aimﬂ%)@ﬁf&%ﬁ@ e Y S A I e R4Y) | A=t
I RADIEODNT 258D FHIE S5,

PST (2005-2009) 138512 97l & 25t 5 2958, DT, PNSEZSEAET 5, PSTIZEZE Eo) 275 1L 5%
WETHILEHMET D, PSTO HEELFRRERER I 2% E M ESEb28THY, AFLDOBUR
DOHLETRE LA FE FEEOMHE AZFAEL, ALDORMAER ST D012, HEOILEW(F b
B, AW EALA Y BRI 50 O)DIFIE L BT BT 5 ik a1 LS AR5 ay
T FDIEONTE2 TS %, HEE41ZREACHI — 2y SEHICHE - T b BRI L F Y ECMR,
PBT, vPvB, } O\ 23 &L OARIR R R 2 HEHE 35,

AT T35 07 7 A3 NHLDOE A E TN TND,

BIFO7 2274, BFFHDEFHYE: PERBEFOEF ) E SRR

4.

TR L2707 MG~ T, 77 A A REBR B L Fipt B 388 MEEDDA T X RFIZ N 0 b0 < L
LB DT AT -7 0T APNRPEZ B % 42,

N < L B A [E SR A 5B (PNRPE) L BTEE 04 (MEEDDATIIC K> THRES L, N4
WL ELE DT EE DX P L6 B A (CPP) DA & 121 - T20044F I HAEh L 7= G 7122003
12 ARSI,

ZOTaT T AT, ARFREEOBEF IS HIEEBHIEL . B AR IEEIOAT =X 4 1EA
AERRETROIRR . A LR BB AN W< L E D EE L2 b, fEROFRA ., UAZ G,
BEE 9 2 R ) Jey T D R _Ob\TO)%E“‘EI’J&U%FHE’J&%?ﬁE’JE? P R—R5,
WG R DI AN D 12005455 H ICBRIAS L., TODOHEER 7 0y = 7 bR =572, 2
D)l /I7}‘@gﬂ'jﬂ X http://www.ecologie.gouv.fr/—Projets—retenus1917-.html IZIBWVNTT T A
FECHIEFRETHY ., LT, fEROBORIT20084E K & 725133 Th D,

Hﬁ@f_&b@%ﬁu@ W IEEN AT, BIT D7 ay =7 M bR S8 B 957212
200846 H IZBHIAS LT, B iEHIICREACH 5t & O REHL 72 D F T, PNRPED % E 15N 23 e < ELPE
B TN O0DAL GG E ORI O 7= D D BEE /Y — /L Th D,

! Summary available in English on Afsset website :
http://www.afsset.fr/upload/bibliotheque/422558914315638390228017937553/2004_2008_pnse_abstract_en_260707.pdf
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PEFE 1 DM, PEFZELL 17 DL F Y LI TE GHIZIEENIIZ B 95 1 FHIFE A (VTR)ZAH 55

i

6.

10.

TIUATIE, DT 0T T IEATL T, KA NSRRI BARA 72 A 2335 « “saisines” &
HIEED, (AR XM E OREFE EE LY B<FHE T 5Y — VAR T572007)
PNSEDT 7 al 21i2&bhé, 770 AD  Bght b ORI 2 2 (AFSSET)IE, W<-20d 7Y
:H/v-::H?/I/ﬁ%ﬁﬁréf:af)@“ééﬁ“%i T770 LT, ZOMFRIHDF T, AFSSETIXZ O fE
TOT7 7 ADHME IR E ) ESE 572010, AlER T LoFMAERICEESVTRICE T EZ
A=Y AT IN 2 VA Dy

VTRIZALZEWE O 255 & NNk D EE AL O o &M, KO/ XL, B W72 Btk % M
THIEAEARE n‘éf‘ﬁf BB (SRR GERED), T/ MEBEL ~L(MRL)ES FEITILD), VTRIZ
BREE, WARTA U, B TR E OBAROBE R 72 BARZRE T A0 FEHENS,

AFSSETIX. AHWE T 24 E R B ICETAVIROER OI-0 DS R IEHRAREL, TD X
VRNV TREMERR T DI Y 7o TE OWE ZAB T 20 E R E 572812, INERIS, INRS, Afssa, InVS,
ENSP, Cnam, Inserm, CNRS, CAPs, & (RUIC* Z&EAL T2/ R EMEB S &N T 5, I—
2 2 SOARBUT I T DT D BT ety il 3 R & AT TV EAL W TR CVTRO SR E A kL 2 B
T OGRS A RBESE LA TR AL TS, —ODOMEE? NEITENTWS:
LT B R D4 T E DV ANDFA, VTRE 54T 9 5 @& DR %E, 2005
AR EREVE I SVTREEE 570 OB FRXE . 2006

I, S WR@%EA&@F‘%%%&@%@A@EPT KRB FE B2k~ T W o0ET
IBEIZ DWW TR SN FIEE T T 272 DI PR 21T 272, 20 HIDT=®HIZ, AFSSET
XN OO REFIEARTFERR IR T, Rl R B 2O SR ZEINEST, LNOWE ! (2B 545
ri\/TR%ff%ﬁjﬁé_&%Ej%t

Ly (INERIS)

TFL o JYa—) =F)L=—7)L; EGEE (INERIS)

Y11 (Vincent Nedellec Consultant)

NIV T F )7 2L —h; BBP (Vincent Nedellec Consultant)

Nonylphenol (ESMISAB/UBO, Technopéle Brest-Iroise)

U-n-7 F L7 XL —h; DBP (ESMISAB/UBO, Technopole Brest-Iroise)

PNSE(7 73 a1 218 24) DR IAZ BT B Z5E0 B3 A LT OVEEITA TR E R IZEE-SSVTRD
BHIE 71 WO EE A IS WVTRAEIE . UTFIEA TR IR L TR TEAMEFEL R R TN D,
BEE D AT OB BI T AVTROME R IZLL F Iz k> TIEYS{b3ns,

e 7E O B FE RF R R R I SR 25 B 1S T 25 B o Red
ARV N A DB 2 2150 b B

2 Afssa : Agence Francaise de Sécurité Sanitaire des Aliments ; CAP/TV : Centres Anti—poison et de Toxicovigilance ;
Cnam : Conservatoire National des Arts et Métiers ; CNRS : Centre National de la Recherche Scientifique ; ENSP :
Ecole Nationale de la Santé Publique ; Ineris : Institut National de 1’ environnement et des risques industriels ; INRS :
Institut National de Recherche et de Sécurité ; Inserm : Institut National de la Santé et de la Recherche Médicale ; InVS :
Institut de Veille Sanitaire ; UIC : Union des Industries Chimiques.

3 Reports are available in French only, but a poster is available in English on AFSSET website : www.afsset.fr

* Reports are available in French only on AFSSET website : www.afsset.fr
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Mo REBEINAWE DL LIS UWMEIEY AT M TF T AD T, FbIENS W< ELYE L5
bid,

TNSDEEER T AT DT, HTLWPNSE 20358 LS 22050 | HrLUWAETEEMVTRERIZE B &8
ARSI >oH D,

W, AETHEBREE O BERICE TN OO AT ABNEEL TEY ., B e KA.,

BEFE - D)Fedk, 77 AT DAETHAE S O B USRI BT 58k E & A T0D
(IR DIRAEERFFED L THHCECOSIZE D),
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OECD/ANEE E DN/ ibn < ELYE S 5 EVERL A~ DR A D BRE

ANDRERE
ZDkvraig BRSNS,

R
ERIE &
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Batfafi+ st Bbns,

2.1.4 FF

EMER OO DERKG~DaI =T (o —REEIZ BT HEUHE42001/83/ECIIN S0 X D k5
REHEMLEER WV, ‘EMMEHA OO O EKS OB F oGk e EAMmE S
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‘WORKSHOP-BERICHT Zur Entwicklung einer Priifstrategie auf sexualendokrine Wirksamkeit einer
chemischen Substanz bei Fischen’ Christoph Schaefers - Tobias Frische - Hans—Christian Stolzenberg -
Arnd Weyers - Sabine Zok - Thomas Knacker (page 229-233 in ‘Umweltwissenschaften und
Schadstoff-Forschung, Zeitschrift fiir Umweltchemie und Okotoxikologie’, Bd. 20, Nr. 3, August 2008).
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Media Subjected to Inspection No. of Survey Sites
Environmental Air (Ambient) 42
media Water 73
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Amphibians 32
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Pubertal female (rat)
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#4: (LEYERBROFEIEBAIY)—=0 T T V—IZBITAEEEAT—K MOA)DZ K LD 7
T4V

Assay Was an effect detected?

ER Binding Yes No No No
AR Binding No Yes No No
Steroidogenesis No No Yes No
Male Pubertal No Yes Yes Yes
Female Pubertal Yes No Yes Yes
Fish Yes Yes Yes Yes
Likely MOA: ER AR Steroidogenesis | HPG
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1EDT2OIZEPAL OECDIZ Lo THEMES R FERER 7 0B ADE /3 L LTRSS TS, EPARER 7 1k
ADFEMM7R A LA R BRIEORE UL, EDSPY =7 AN CTRHZENTES,
http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/status.htm

A. TR UMOALR RN EB—BiBRiE: 1) oA/ U2 /IR (EP)B2E 2) EREZEILME(L (ER TA)
3) T EOREICETS 4 EERYOME, LT 5)fAFEOBI A

1. MARRYZu—A—HUL A BMEE IR TEVRA U Z —Th D RS

ER Binding assay Ki=65 = 9 uM
ER TA assay PCrax=33.4 = 0.2%

(hER-Hel.a—9903)

F1. Ao — T, B EB (K) TRENDIINNC, AN VS RIRICR ST 47 R T ETHEAL
TW5, AR a— U IPCs0% i Lz A DI Jfi LTl VB, iE- T, PCmax #5-2.77, PCmax %, AR
LI )L GEMHAVERE TR T4 7 il O . KIE33%DIEH THolzZ B RLTND,

FEOREICBTHRBRE
3.5
34
2.54
Uterine wt
Fold change 21
1.5
14
0.5+1
04
20 100 250 500 800 EE- EE-
Methoxychlor  Etlovayl E8tradiol
mg/kg/day ug/kg/day

1. ARFLr7a— )L O FHERNO% CINBEYIBRLI-T v b LT-, 300K FERE DO HE R, F
HEOBEBEDOIEZOLEITE L vehicle control(0 mg/kg/day) IZ b L CTARF T 7o — L%
20mg/kg/day(JR 4,003 —)THE 72 5T 72U (P>0.05)A3, 1002365800 mg/kg/dayGRED/S—)TIT B2 -
TWA (PL0.05), [AIEEIZ, R T 47 HlI4E1X. vehicle control 735 0.3 & 1.0 ug/kg/day(fEad N—)TH
725 T% (P<0.05),
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BEBOHEDORERTE
. Methoxychlor dose level (mg/kg/day)

End point

0 12.5 25 50
Age at VO (d) 31.9 = 0.3 27.9 * 0.2% 27.0 = 0.2% 27.0 = 0.2%
BW at VO (g) 117.58 + 2.5 92.41 + 2.3% 87.48 + 2.2% 82.02 + 1.2%
BW Gain (g) 111.0 = 1.8 110.8 = 2.4 113.5 + 3.1 106.8 = 1.7
Final BW (% Ctl) 100 97.6 100.7 96.3
Age at first estrus 33.4 30.9% 30.7% 28.6%
(d)
Regular cycles (%) 80 80 27% 20%

*Different (P<0.05) from vehicle control.

2. BOFEREIEIZL-T, 12.5 mg/kg/day NOIADT- AN 7u— L O 2T L, BH O BEH D
WEEVZEFR LTz, RURSIIDIZER O (VO) ORFOFEE SR EOF LB B RN, B2, D
FEAE DM E A2 B B 0/ —2 MNE, 12.5 mg/kg/day &£25mg/kg/day MHZEIEIUIAE S TELL

AL TWD,
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A DE A ERBRE
Females Males
10 ¥ 2
GSI GSI
5 1
0
4 KT
T (ng/ml)
(ng/ml)
2
T
(ng/ml)
0
8 0.6
E2
E2 * 0.4
(ng/ml) 4 (ng/ml)
0.2
0
*
15 | ®
. Vitellog.
Vitellog. 10 4 (mg/ml)
(mg/ml) .0050
5 .0025

Control 0.55 3.56 Control 0.55 3.56 °
Methoxychlor (ug/L)

B2. ARFLTm— T BT RS = EREATEFEL, 3.56 u g/l THEDT ANAT mL DT AT VA —
IVOAFEZIHILTZ,
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RO EH A TERERIE
8000
8
70004 Methoxychlor nnﬂ
(ad-)c ontrol i
60001 = (.55 L
== 3,56
50004
Eggs 4000-
Spawned
30001
2000+
C
10001 i
0 T | I I I

| I
15 -10 -5 0 5 10 15 20 25
Days from exposure

3. ARFLZm— L, 3.56 u g/l . IIOAFEE20.5758.300/M/ 0 ECELIRS LT,

ARFT7u—OFELD: in vitroDERRERTE. in vivoD JEEIRERIEICEB TS, LLiRAT5WDIHEE
HIRDFEFED AR 7 a— LD ISH. in vivoDRED BE D | Z L CHBED A ORERTE T, Bl A7 AR
X3 — ) UARHITFE W) O HLERE TR Vi B RS ko THEES LT, ZDZ e 5, 2 TOREBRIED F OB
BENTMEFEIR ST, AN 7 — LIS A7 VB RIS CHEFIRIFR IS H DA T, FROGEILOD
HOERL TS, ZOREE. WV TORBROEDSP 2B T X0 T 7057259,

2. EAZx=/)—)VA - RUD—HRF—rTTAF I OAEPEICTLLTUERSNSD TEALAEYW T, Zhit
in vitro CIZFEIFME T, in vivoCIXIB S SN R 27177,

ER binding assay Full binding curve, %$RBA = 0.2

ER TA assay Log PCs0=-6.14

(hER-Hel.a—9903)

£3. ERT7/— VAL, LEREHPIME 0.2% TR0 —T 287507, (WRBA= I1C50
reference/IC50 RERME x100) FiUZ Log PCs0 of —6.14
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FEOREICETHRARE
3.5
3_
2.5
Uterine wt 2
Fold _
change 1.51
1_
0.51
0_
10 100 300 600 800 EE- EE-
0.3 1.0
Bisphenol A Ethynyl
Estradiol
mg/kg/day Hg/kg/day

Bl4. FERIT ERT = /= VAD B TFIESHTREW TN EIBRL 727 v Ml F L2, 5> DZKIBFFEFTIZ o
7= 0L 0, FEOERED 1 fold DEAKIZEELVY vehicle control (0 mg/kg/day) (ZBEEHEL T, B A7
= /—/VAIZ 10 mg/kg/day (Z'L—0D/ =) TEALIRA (P>0.05), 100 235 800 mg/kg/day (FRD/X—).
TZAbHY (P<0.05), [FIEEIZ, positive control 1%0.3 &N 1.0 ug/kg/day (Z'V—1 DsX—)D vehicle
control &ITF 72T (P<0.05) V5,

BEHOMEDORERYE

End point Bisphenol A dose level (mg/kg/day)

0 400 600
Age at VO (d) 32.3+0.4 33.0+0.6 32.3+0.7
BW at VO (g) 12270+ 3.2 116.36 £3.5 108.42 + 4.0*
BW Gain (g) 121.11+2.8 101.82 + 1.4* 95.86 + 2.5*
Final BW (% ctl) 100 88.7 85.8
Age of first estrus 33.5 34.4 34.3

*Different (P<0.05) from vehicle control.

4., BOFERBIEICIDEAT 2 /) — VABERICEDERIT. B THDLEE Z DI, 1277, BN
RO BILZDOIE, 400 mg/kg/day TIRFE- T, IEBI 1O (VO) DEFOBWAY 600 mg/kg/day. &3 LV VA
(BW) DIV % B T2 DD I T -T2,
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RO EH A TERERIE

30,000

Bisphenol
== Zontro
== 64

== 540

25,000

20,000

Eggs

spawned e

10,000

5,000

0-5-'5 4 324 012345678 91011121 14151 17181 2021

Days from
5. A7 = /—/LA(BPAX, EWHETIIIIOAFEEZWO L, HECIE, ORI~ Lt rns =
VRS,

ERT7 2 /)—/VADFEED — in vitroDERFERTE N O, in vivoDF+ B DORFICEIT D, L CTRIED L
ARBRIETO., BPAO R, i EHICHIERL D Th-oT-, FEO%5EICE TS, ZLTREORRIED
720D, FNEN., FTDOFLTKFTORBERKEEE ST, R ODFEREEFEHOMORERE TOBPAD
WIELSEBE AL, O CE ERIR S ~E N, #A SR RIL, EDSPE 1B D A7) —=2 27N
T —ORE% in vitrokin vivoDRERIEDW FL. BRI B LR E-- B Er /Mt 754
DAL DL LS T AT S, 20X T, BRERVED KL H T 5 ST,
BPAR T AR Uil VB ARG LRSI BAGRICH D FIETH A 522~ T, 4072 ilE Lo B A% i
T 5, f L LT, EDSPE 2B CH AR DB DZ )T L7025,

B. TURaF U MOAL R F1ERRBE: DARES ) —Tan—F— 3) BRI 4)A&
HOEHAATHE

1. Er7uyly - 7o Rns A aRioro s

| AR binding assay | Equivocal

#£5. BV, S0%DHEABMEE X 72V R e 5 1 — 7 R Lic Tz . 7y RO RIS R A R
VN EFEST-ARBEGRBRIE T, BROBKARE DL CYRNT v FENT-, S5 HI72— 7 Dl S -
DX, FNRRREN T E O, HIRBHED103 MTRLT, 10-474 MZ o720 ThHAD,
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IN—V o= —RBRIE

Vinclozolin dose level (mg/kg/day)
End point 0 3 10 30 100
VP (mg) 131 (34) 120 21)* 104 (25)* 78 (21)* 69 (34)*
SV (mg) 348 (29) 344 (30) 271 (30)* 187 (36)% 69 (34)*
LABC (mg) 506 (21) 485 (25) 445 (20)* 374 (20)% 256 (23)*
GP (mg) 80 (13) 78 (12) 75 (9)* 70 (10)%* 57 (12)*
Cow (mg) 30 (27) 29 (29) 25 (30)% 20 (25) 12 (38)%

*Different (P<0.05) from vehicle control.

6. EBIN-TIVMERLE RO ERBEICLAC 7)o BB, ORI RO ERED3
~100 mg/kg/day EVWIHIELWEDELZHL ., ZOMOFT X TORIE T, 10 mg/kg/day EVWIFELWER
BEOEEDOWED /2T,

BRI OO
End point Vinclozolin dose level (mg/kg/day)
0 30 100

Age at PPS 41.4 £ 0.7 43.8 = 0.3% 46.8 £ 0.3%

BW at PPS (g) 219.5 = 5.8 242.9.15 = 5.0% 259.6 = 6.0%
VP (mg) 240.7 = 11.3 258.2 = 16.8 206.4 = 11.7

SV (mg) 552.9 + 33.2 465.4 + 35.5 304.4 £ 20.0%
LABC (mg) 706.0 = 25.9 685.7 *+ 44.1 544.2 + 27.3%
Paired Testes (mg) 2740.0 = 49.7 2960.0 + 68.7* 2935.0 = 77.7%
Paired Epidid (mg) 485.6 = 12.9 456.1 = 14.4 400.1 = 15.7%

*Different (P<0.05) from vehicle control.

R7. BROFERBE I 7000

=, e
2R EE

1. AR AL R 043 BfE (PPS) OB AT (BW) @ 30
mg/kg/day CHREDZH LWHIINZ X > TOREd o, BEMORGEZESYE -, 20 k. % (SV), J1Y

B /BR YE RS R (LABC) . FAUIZEI 2 13100 mg/kg/day TE LKA LT, BEOEEIX.
mg/kg/day TELIIEEILT=,
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FE O A FERBRE

Dose levels (ug/L) 60, 255, 450
Fecundity decreased at >60 ug/L
Gonad Histology increased at >60 ug/L

(oocyte atresia)

GSI increased at>255 ug/L
VTG increased at >255 ug/L
Tubercles decreased at 450 ug/L
Reference Martinovic et al. 2008.

ET&C 27(2):478-488

#£8. LI VAT N TORBRESE (60, 255, TLT450 ug/L) T, IO EREZ AL JFREH I P 8
TEAEINSE, e malBRIREE CTIIREDSSCED SH T,

ErrayYroFEED — invivoDN—T a3 —H—O O BEFERO, U TREOATEOREBRIEO R
O SOGIE, in vitroD ARFRERIEZ I T DRER B 72 UGS 72WNIH 0D 5T AWVICHEL A>T
WD, in vivoskBRIELE ST, in vitroskBRIE COARIT, REFDEEN ZFi>THHT | ZiuL, SN
IR SN fAS LR EIL. 22T, in vitro, in vivoD ] 7 ORERIEIZRB W CTAIEMEL iy
INTT BT DI A HEDLZLIC LS T, EDSPHE1EERA ) — =0 7 Ry T ) — DI S AR L TW5, &
DIHZL T, in vivoORRERIER OB/ Ko, B 7ay Vo BT A5 B> T, 7ToRasr vk
T ORI EHD%ERLU T, in vitroDRERIEIZ BT A RHEN RN IEL0E . LU KREZRFEILD & 2%
525, D5 R EDSPHF 2B TOTERDIREBDE->MIT L7052 59,

C. ATuARERMOAL, MR FE1ERMRARIE: DAToARNEK )7 a~vy—E8 3) BEHOME
4) BEMORE ZLC. b)) fEO A,

L Fhary—n — ATuAREREEREEA T, BibShizrn s/ 27nr b 5obilzeAbnl
ETURBS AT BRI LRI,

Steroidogenesis assay >90% reduction of estradiol and testosterone
(H295R) production

Aromatase assay Full bll’ldlng curve, LOg ICs0=-7.16
(Recombinant human aromatase)

RO, Fhaty — W TANAT R LR ANT DA VD OAEFEEEIHILTZ, >90% 1, H295RD
BR1EIZIS1TD vehicle control IZHEBIL T, ZHud, O T o~X—BRBRIEICBWTEH, a2l
W — T %AENTE LTz, D28, FANT ANAT B O B R N FROBERE 2 IE 50T, IEEEED
PAS0HNHIFI CoHDL W E LTt LT 5,
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BRI O DRERTE

End point Ketoconazole dose level (mg/kg/day)

0 50 100
Age at VO (d) 32.3 £ 0.4 33.0 = 0.4 33.7 £ 0.6
BW at VO (g) 122.70 £ 3.2 126.54 £ 2.5 122.6 = 3.6
BW Gain (g) 121.11 £ 2.8 121.11 £ 2.1 107.42 £ 2.5%
Final BW (% ctl) 100 100 92
Age at first estrus (d) 33.5 £ 0.8 33.3 £ 0.6 35.1 £ 0.8
Regular cycles (%) 93 87 85
Adrenal wt (mg) 47.8 = 2.9 79.9 £ 3.9 78.5 £ 3.7
CL vacuolization 0/15 12/15%% 9/15%x*
CL absence 0/15 0/15 5/15%

*Different (P<0.05) from vehicle control and **numerically different from vehicle control.

#10. BROBFERBELCIDLDI 3T Y =V B2BORRIT. IO RIEINE OB & Kz,
100mg/kg/day T (CL)DFEZEL M L7 MR EL A LSV T BER ThDLE AL,

BEH OREORBRIE

End point Ketoconazole dose level (mg/kg/day)
0 50 100

Age at PPS 39.6 = 0.4 42.4 = 0.4% 44.1 = 0.2%
BW at PPS (g) 207 = 4.2 227.15 = 7.3% 234.76 + 5.0%
VP (mg) 265.7 £ 16.8 237.2 £ 11.6 205.8 + 24.3
SV (mg) 639.6 = 46.2 478.9 = 21.5% 419.3 £ 37.2%
LABC (mg) 638.4 £ 27.9 575.7 £ 26.2 542.5 + 30.6
Paired Testes (mg) 2859.1 = 28.7 2801.9 = 53.7 2733 = 23.8
Paired Epidid (mg) 455.9 = 12.5 428.4 = 12.1 413.4 = 12.5

*Different (P<0.05) from vehicle control.

11, ROFERBIECED MY — NV EFEIL, BRI OGEVZBIESET-, Z1Ud, 50 mg/keg/day
THRED L D43 BE (PPS) ORFHIIZ I I HHFMREARTE (BW) OF LWEINC L > ORENTZ, HIZ,
(SVYDOZELNED A3, 50 mg/kg/day TlaE-~T-,

RERDE LT

End point

Ketoconazole dose level (u g/L)

0

400

Testicular histopathology

Interstitial areas contain small
aggregates of Leydig cells
which have wispy, pale
cytoplasm.

Relative to controls, aggregates
of Leydig cells are larger,
tending to fill and expand the
interstitial space.

Grade 2 (mild) severity.

Table 12. 7 b —)Uid, BEOKEENOTA MO MEES 400 1 g/L ik 5,
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TFhatF — A OEED — in vivoDRELHED B K OFAO AR L, 2 HEO EARRER L
TOBNEEM, ICBITAINELEEOEFOAE T, in vitroDATBA NG RET r~Z — BBk
ETORRICL > THEEEENTZ, Lo T, T _XTDin vitrokin vivoikERiE TCOBHMER R SIX, rha)>) —
IVISAT AR B RO BE BN TIHIL TWETHAIZ LA R TIRVGHLO BEAE 52 5L D THD, 1
LU, EDSPERMECTOE /2B D E S)NT LR DT A9,

D. FRERMOALHE AR 1 Bk BERRBREE: 1) ROt 2) RO £ LT, 3) MO LRE

L BERBE - AT AR ARRERELZ T LS RS AT B L B DI m AR LT
ST B -5 S )

BEHOBEDORERYE
Perchlorate
dose levels Thyroid gland histology* T4 T3* TSHx*
(mg/kd/day)
0 — — — —
6.95 T Pollicular cell height _ _ _
) | Colloid area
T Follicular cell height _
125 | Colloid area L f
T Follicular cell height _
250 | Colloid area L f
T Follicular cell height ~
500 | Colloid area ! f

*Difference (P<0.05) between control and treated groups indicated by arrows for T4 and TSH. Negative sign
indicates no significant difference from vehicle control.

F13. RO HRBIEICIDBEREBIEOZRZ T, HIRROMBE(E, TXTOHEL VL 125
mg/kg/day TIEEATALTSHOZNENDEAY, TEERLI-,
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BEH OMEORERE
Perchlorate
Dose levels Thyroid gland histology * T4* T3%* TSHx*
(mg/kd/day)
0 — — — —
T Follicular cell height _ _
6.25 | Colloid area :
T Follicular cell height ~
125 | Colloid area L !
T Follicular cell height
250 | Colloid area ! ! f
T Follicular cell height
500 | Colloid area : : f

*Difference (P<0.05) between control and treated groups indicated by arrows for T4 and TSH. Negative sign
indicates no significant difference from vehicle control.

K14, BN HERIEICLDEE

HREORFE L, FIRBOMBE(LE, TXTOHEL~LE, 62.5

mg/kg/day THEEAT4D, 125 mg/kg/day TIAEATID ., L T, 250 mg/kg/day TIREATSHOFNZF

NOELTHIE L,
WA DERRDFRERE
Perchlorate . . Developmental | Hind limb | Glandular Body
Dose levels Thyroid gland histology *
Stagex Length* wet wtk Length*
(u g/l
0 — — — — —
T Follicular cell height
6.25 |l Colloid area - - - -
Follicular cell hyperplasia
T Follicular cell height
125 | Colloid area - - - -
Follicular cell hyperplasia
T Follicular cell height
250 | Colloid area - l 1 1
Follicular cell hyperplasia
T Follicular cell height
500 |l Colloid area Delayed ! 1 1
Follicular cell hyperplasia

*Difference (P<0.05) between control and treated groups indicated by arrows and negative sign indicated no
significant difference from control.

#15. >62.5u g/l DIRSE

A SR R

éﬁﬁmwouyl*Ciﬁﬁ&FWhE?%E%ﬁto

140

(3 KRR O m S 2L AR a AR O 7 2800



ENV/JM/MONO(2010)3

BHEFRBEOEELYD — in vivoOMEE D BFEIE ., WAL RRORBRIEICKBITS, FREoEE, M
fhE R 2 U CRIER/L B O b, IR SRR AN FUIR IR OO %8 52 LR RE 2 1 9 D 2 L DR ) 7L
DEIZRUTZ, fEREL T, EDSPE 2B TOT RO ESMITERDBT259,

E. EDSPEE 1 B pER I — = 2 R 7 ) — D R DR

Ny TV —DhE R DOIRIRA~DORFICE ST T e—F T, —i%IC, EDSTACOHEREE T A HNCHED,
FHEAJFANT T LoD,

1. N7 U—OfRIX, FELOEALOT 7'm—F % L, in vitro/in vivoD BV VEW (b LHH2HIE) |
R, ZLCRBORKEZEL, Ny TV —NOFRRIZHOL TEEES1LD,

2. BTOAI)—=U T RBIENERSN, TR TORBIENE TR THLRLIT, OB TSy
TG ENTZEATHRNV T T AL AERLEDBRNTHA) EEia L Thdu,
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KERERERONTUWD<ELHEIBE T ET s T

19944F | K[EERBEIR#E R (USEPA)IX, ER R OEFE ooy —~O#E KT 5B Lo R, ashk
NI BB 42 7 175 I (EDRP) T[> CTHITH OB 2 — LYEIE T A s 2R E LT, YR
OB ZORAEL LD IS T D720 T, BN DEREF LR 2O EE RO 572012
USEPAIZ. 19954E 220D E PRV — 7 av F2BEL . [EF O .jJrE%%F‘aﬁa“ZaWﬁMW)%hto
19964F 121, USEPADAFFEL 7 07T AD i )5 DFF S b DB St E FEE DN OND TERERH -7
1) USEPADOIFFERR%E R (ORD) 1%, N3 <ELE %6 D DB DI B O — DB LTZ, ZAUX T
FLOIEH OFFRIZHESNTND, a) BEORIEEMEOH L, b) (£ ROMEEICKH T2 E Ko n]
br o) BRENOW OO NGUW<ELWE DR, £ LT, d) EHREEz ToEmEBEiIc OV To
FPHICDI2D7 a— VL 7e B0, 2) &S E RGEE L O, BEMEIKIEDOUGETIROFIEZEL T, K
luam;t USEPAIZXI LT, £, ENMTBIT D R[REMEDHD =AM D HDNEIZE DML D N 555
1@%%ﬁ¢ér§§kﬁkﬂﬂw€ B MERENT-FELZFIHL T BT 22 M A LI, a0 m
BIHED T2 Fa < ORVRYE RN, BFEa 8L CTHROR O DL BN AT 72, USEPADIFIE 7 07T I
&U MBI W< EIE AV —= 7 7 ar 5 A (EDSP)OJE B & i, Z iUz O EFHOMO
FTZREESITODD, FIERNIC DT> T, BE<H AIER 35 T2 Th-o T,

ORDD W53 < SLYVE AR, 1998 TR R ST, ZHLLL¥, ORDIX, IRD572  L10FHIZ
DTS TN THAIFFEDORFEOE M Z R E T HEZAD , N <ELYE D 247 FE 5l % JE A
L7z, BIEORZORIEL, 700 T AO K OBMEE) T IOV TEET A7, HEZLICZOEMH
11775 —hENA( www.epa.gov/ord/npd/pdfs/Draft-EDCs-MYP-091407. pdf ), A EEETIT
ORDIZ, = 2>DOEMDOT— /L (LTGs) 2R L CTWAN, ZIUIFRHICKH LT Ptz iE 15, 1)EDSPO)
E8 z%&ﬁzﬁ 2)EDSPHD T —Z DFFIREV AT FI & RO TEIZEVZENDZENTELTZDH D,
BHER72 3k, 2 LT, 3) ANFHEBF A AR DN W <ELYE OB D X0 B XBRfE,

USEPA EDRPIZESTORMESCIE B IX, OEDSPIZESTIZYT 4N RBRIED EMEEMO R THA,
ZOIMFEZDTe~T, T ur T hE, LD 2O EE L, 7'eha— L2 REUEEL ., Biiso
7Dy I 7T ROERZHERL ., OIS ZBSOTDITHELZIEY, HEEM O mha— L ik
FERIBIL, HDOWNTE, K190 F7e 72 D 2B FEOEDSPO B L F i D 7= Din vitrokin vivo

ORBRIEOKEFRBRICSIN LT, ZNOOIEEhOE SE, HFLE. A, WA, 2L CESEEm o+
FNVEFHLEZ BT, mxbal s ToRkasy FLTHRBONTET DAD = ALY THILTETZ,
Ué:itm:;z:t EDRPDZDERSF 1L, AN, ATV —=0 T ERBRD T 7T 2B LEMmT DHEND,
EEOMA IR EITIGZ DDV T 4 VI T aba— L DI BIZ ORI > TETZ, GEL., 2o EXE
DDA HHEDSPOMEI A S BENT-VY)

F—ZIEDSPZ @ L TR EUAD TWAD T, USEPALL., FHA RS AL . ZNDa i hioHfic
FIRIAT BN DD, B DRFZEN R R SR HHD T, ZRSIHL T, TR MLETHY
F NP ZIZEDRPZE U T, el T THEDDD BT UL 70, Bz, BFZEIE Nt R FofEk 2 -
TETRY, EA2 Y THITTWD,

NI T EFESE (EDCs) 2N, ZRIRICIES WA BAEA . AR A, BEEEME, Z L TEDOM
DI RMITIEE S, Fric, FHEER RO Tim COREE, ZIVUIRHICFHMEO KRR ZHFEL ~L
TOEBIZBRL CWAN, ZEL T, FoI it Calagx 4 0Mc DWW CO MR,

EDCsD ., EFESNT- AN =X L/ATEIDOT—F (MOAs) ~D BN HEE D 7T A% B2 THEESNHS
FEAWERET D, ZOMTRIL, DLW E OFEIZH T oHEE OB L BE T 5 R RS EMo 328, &
LT, 2) EEBENRHEENFH#ETED/MRETHIESWVEHEL, T/l ERINT-MOAsDH DL FWE
EREALT, LW EM O NV THD, EEROIT, OB OHEEZ T DML OGS A1
77 a—F ORFEIL, FEMAIIZIL, B RO LA REFRR Y AT OFEAM O W 5131 B A FE MO L,

11 www.epa.gov/ord/htm/documents/ ORD-EDR-Feb1998.pdf
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EN NN LT 1Y e o BN Nk =N DA b W s AN SVA AN

EDCsDIRAM~D BB ETMA~DOT 7 a—F DR, Filf D RORAY D ELE FIETHETORXR
R, B EEOBMEYIROZLEEZEZ DL THD, ZOHETED, IEMEIZNZ W< ELE DIRE W D%
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F1—& ., EDSPOA % DT RIZEBWTHEH T2 A REMEDOH DR AR ORERIE L Z R T2 M ERH D, =
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LR DD IR T a ) Vi BRI R ORIV a AR D 72 T A, £ LT, 2E o
PO THED (BERICESTUIRAEICAE) ZeThD, TNHLDOBREDEFRIZ OV, RiFEITINZ
ENIR T DT I—OHAEED 21 I BIT A EERBR COBH L WT AT 4 T RTH A KT 5D
HE—HL WD,

EDCs D EE /IR LB BEE A X1 2 RABLRVAZIE DINTEHENDD) 2 b EESEE D&V NS
WEMEAL I E ~DREBIIKTT DIV DE L Th DALV —F—% R T 50N H5, EDCs~
DHEFBHEWADSEDLDIGH TELEBDONDEFDI AT ETY — LN Db H D, L, EERRFED
JIZK L TS CELHANAFAET 2D ThiuX, FEHITBZ0L, BRI M ESNZEDCs O K &2
L2 TihA D, USEPAIL, Z D55 /)% EDCs~DE D BT, BEEIC A->TLAEDCsD LRI, 72&%
I, BEKALER 77 N (WWTPs) | IHE S A7 B BHERVE (CAFOs) | 24U, SREHKALEL ' Z R 128
BT DXL T 77— D RBDISHTHZEIEFRLTHBL, F2, VAZDOREDC, ZIHDJRIZ
B9 2B FIHE G Y — L 2B L TUVVD,
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LCRETLHONENIZETH D, USEPADIFZEIL, (e~ TC:

EDCs~D&RFRIZE T, bhDIE /LD Z T TODIREENE OFLJE DL O)E RAD 5, &S hE
3, EEREEY) E A A OWFIE TR E U RIE DI THhHEL T, T2, FFEDIIE (=& 20X, IR
H R, BEENL, BROME) TIERESNTEEERHHEL T, UMD DOW BN RINHDT
HIUZE. EMTBITAINEDOFREO TR IR TH DI R A D, O K EHEHH O H LUHOE
ZHBL T, 120F F M FEICR L TR eI,

B SRR IZ B W TN WNEME L SV DA E L B Z RSO 5, E LT AR ERYAZZ BT
DEBT T a—F ORI, SRR BRI A B 5720121, EDCERBEOFEE L Ji—RfE—
B G EORRICEET LN T2 HRTHIENEETHD, EmEBEIO 7 oA EDCsOIRNLZ KR
~OFHEAERICET28ESN - R EELZL, ZL T, v VTR ~ L FREOET VOB DT
DIZ, BB RmB T —ZEEHLIEN, maal L K e OOV AT TR O 7D ICEBE ThH S,
BEMDALE Y DWIIE~DFEB DA FIA LD —H—D s L, ZRHDOETF AV EZARNCL, BT
LA REMEZHRUE 35, USEPAIL, T HNZ DM OGRS ILIZ, WWTPs, K7 Z 2k, LT, CAFOs
NHEOPER I ENERATT T BT, ZLT, WOV DE RBBRVAZ E LRI T2 THAIVEBOT 7 a—
FEBARTHI-OICHRB L TEIFE, T/, ZL T — A ZILAL TNV,

1\ 1341272 > T, USEPA EDRPIZ. EPANEREZ DM OFRE COY A7 i At T L CTE -2V 1 L
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T — 2 EHEAE L T&72, LU CEDRPD F it Tl 3 A7~ DICHER SN TET= O ORBRIED HIZ /2~
T&2, ZHUTHRH RO L FUA N BRI KL CEDC s RIE T 8% 10 L<BR- 5D & BT 5720 D5
PHERLTET -,

USEPA EDRPIL, 707 F AN EDCOFIEIZB N TERD D) —F — v T R Lz T&- EE->Tn
5478 ( www.epa.gov/osp/bosc/pdf/edc0504rpt.pdf & www.epa.gov.osp/bosc/pdf/edemc0804rpt.pdf) @
THR 2R TR S TR OB DL E 22— R Uz k> THEREESN T& -,

USEPADEDRP K (REDSPiZ., BAER & OB AW b3 BN < ELIE DU AT 280 5\ XS
T BRI B A R LR T D2OE T 55 1%, HiE L TR,
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A=A

USEPAIL., T DaL ¥ 2—F— |l XDFEMFEONIE 70T LD —EE LT, ToxCastEFRd 5, AJREMED H
LM E T Hin vitroD T P —F EALERE 1D AV —= 7 (HTS) ZikBr 45, KRR 325 %
17> T 5, ToxCast®d HFF T EZA1T, ETHLORMBMIN TR WEREFEME O %, —HixDin
vitropBRIEEFEH L CAZY—2 528 2L T, I D72 B DX AR TEEAE DW= R IZZE S W
7= 72 B ER D=0 DAL W E T RNENL AT D2 TH D, TosCastDFE LT =— X%, 309D 1=—7
AL E AR+ 5 (A G A T320) b DT, ZDIEEALITILEH B EM R R A2 SN -b DT,

B TITHORBINEAI ) —=0 7T = — X A RE7R i ) D T B2 T 7 e —F Z AT 5720 Db D Th
by INBT 2—RIOALFEWEIRFTEA LN, BEITEIERR Y 7 T AZE D K EAEFED TELFME TH D,
TN E DFEMET — X 1T ToxReBRIHE D F — X R — R ZE FN TN T ALFEWE 7T AND
FNEEENADTRET ALK OM A S CTIZEMAEL O TH D, ToxCast & O ToxRef 1%
www.epa.gov/ncct CRAZEMNTESD, ToxCastDPhase | {LFEMETA T TV —1%, 92DRI » O ERE
bl EHENTZ, 470D 3] % OFRERIEICKTL CEASH TS, 20T T, ImEMKGERT, £
T2 OND T —ATlE, ZERFALCEASIN TS, 2NHIZIE, ZREES LEEZ IS O~ —0
FEALERBR L, G T RIRBRE, S ER TIEIERBR ., iAo A— U0 7R, ZAUC, VT LA AN
A e = ARE, BB FEND, REBIEOT T, A X TNy o 7 7R AR L, 511X
TANF T F UL AR RIRS 7V Z LTI T e X — BRI BEE L T
5, ToxCast W77 7 A&, F1ERPEEDSP/ Ny T U —0bOFE RO ik, K550 EDSPHE ek
W& M, ToxCast” =—R1 ALZMETAT TV —IZHDHDT, ZNHDORERNDELN TOBREND THA),
ToxCasti, USEPA, [HZR #2710 rT A, ESLERGFZEIT (NIH) (L7 /a2 — ZLTHELD
Z OO, O OILFEMFIEDOE 77 Th-> T, EMIxT 2B I DA = A LR A B 5
72O THOBREEYE CER ML AW EA) —=0 7 L TCD, FIZ, USEPAIL, OECDD#EMES
JETRNAP)—FBEREBU T, @A E S A7) —=0 7B U7 E R O W f &b H1EE %
1T>TWA,
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VL Dellarco, T Steeger, & S Bradbury (US EPA, Office of 4/9/2009 {ERk
W W< BB DY A7 FHM
TRV DI —ARE T 4 DK

(F—L72 DB B EFUSEPA RIET 0T T LA T 4 A 20064F4H | 77V OFRREROH EFEIIE
http://www.epa.gov/oppsrrdl /REDs/atrazine_combined_docs.pdf)

ErDRFEY RS FH A
o TRV OMENGWTE—RIERZ+ 5N T DT DI SRR EFEN M E D o 7=,
o T RIVUATHUR FERDDDOMERRATEA VT DR R /VE > (GnRH) OHAEIED ik A& B35, &
ITFDORDOVIZ, I T RSO FHEAERIE AT DO EIZ D,
o FEBRENY) (TN ITBITLT NIV DM IMERT—F MoAIZXT T 58 E A ARFAEIZ DN
“C@)X7“'§ff¥0)§%m ZIRRBARA RO E RO BENEIZ DWW T O R EEZ S DI S 72,
> LHEHIANZ > MR A DAL 7 m e B 52 TOTSUEL T, 7 MO FLIRIEEF OMoA
2, ERDZNEBRIRNEB 2 BT,
= GUR T — B T RO EBMRD, BRI ELEiEE2 b —L 5L T, MoA &, LH
KT BT RIV OEEBL TNDOT Y NDREEEATE~D BN eheBEH DL DL ESI
72
BEER
1. FIFRA Scientific Advisory Panel Meeting June, 2000, Atrazine: Hazard and Dose— Response
Assessment and Characterization, at
http://www.epa.gov/scipoly/sap/meetings/2000/june27/finalatrazine.pdf
2. A MoA case study on atrazine can be found in Meek B. et a/, (2003) A framework for human
relevance analysis of information on carcinogenic modes of action Crit Rev Toxicol.
2003;33(6):591-653.
» ALEOLEDOENE LIRSV TOWHOD ERR T 17T AL, 81 DOMoAsD b hREEM: % fif
ST DD OAES D TS EDENT- T T —F & 52 T\5,

(http://www.who.int/ipcs/methods/harmonization/areas/cancer_mode.pdf)

o TIIVVDMoANZWDF—A N LHIENE, FHEEHFHI O~ —2EL TS 7Z (NOAEL
= 1H%7-v 1.8 mg/kgfAH; LOAEL 1 H 720 3.65 mg/kgfAE 64 H DIV DX ATy MIFFELD),
H3E L2 E A& RID)DIREZLHOMENZ IE S D2 81%, FROLHOD AL E ~DEFE
e #5015,

o TIIUUVDOMBRENDWAERT—RFOEMRIL, HDH7un-—s- T oV BEEKEHRBEOIE AT =X LK
STIN—TATDIEBEEL TRILD, F7-, EFETDIRTFHEO R L L TR L -T2,

SE SRR

1. US EPA, Office of Pesticide Programs, March 2002, The Grouping of a Series of Triazine
Pesticides Based on a Common Mechanism of Toxicity, at
http://www.regulations.gov/search/search_results.jsp?css=0&&Ntk=All&Ntx=mode+matchall
&Ne=2+8+11+8053+8054+8098+8074+8066+8084+8055&N=0&Ntt=EPA-HQ-OPP-2005-048
1-0011&sid=11FDBE85D076

2. US EPA, Office of Pesticide Programs, March 28, 2006, Triazine Cumulative Risk Assessment,
at http://epa.gov/oppsrrdl /REDs/triazine_cumulative_risk.pdf
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EREZY R B
FREVEDH DN W BT Z SN0, KAEDAEYFELT LA HOWTUIREER TlIaneshn
77
= WAL

o FHC, BRIREELO BT, TT VU WF JEORVET R B | 2R I LR S VS A
DFEOHFFIZ DT> THEDZ LA TRE R,

o PFRREICOTED BSEGEHENIMFTE . SCIRIFSE DT EIRWVER | O HEMEEZRL TN,

> A

o RKAITONWT, ADDREIEDTAT VAV IVERERNHD, HIZRDIH2o1%, FENBD IS,
120X, E R (FTEI O ) ITHKDY . ZL T1oik, EEDOBICK T2, ZIHD D
b, NGWBERD 7 e A~D B IR TWA LIRS V) o T2,

o BIZIE. 100 ug/LIZALEENT=T b7 1220 H & BE S W 72442573 A (Micropterus  salmoides)
TlE, MED AT, SERBEYE Z RN TELL S WS TRAY ARG A — LT alr = B i L
7208, BED AR L, BLLIENW T TR~ 11-F NTFANATa L LR LT, ZOWFZEN B0 B,
ALDRLL, ZDVAT I ~OA AR EL TR0,

o TEIVLDKAEBI~DI A EFHlT 2D H L= HLERIEO T XTUL, 447 F R AOH %
TO 100 ug/L DELL T TH-o7-, LT, 2003 IREDIL. EAEIEFEEL G TeZ—7 v ELIRVK
HEAETFEA~DRTREMEDH DM BN K DOT IV AR BN, [BF_N—AHL W IRz
72T HI10723520 ug/L IZELWWHEWIZNEB U, I RERVZITZ LR A2, ZD D
WZLC, INHDOIVBURAR RO I, AEA~OT RV DL @O RE TORBIZ 7505
HELIRDESITHD,

B

TRV AN T A2 00 BEO AN 3D, 2 X7 (Colinus virginianus) &~ 4 (Anas
platyrhynchos) O 5T, 77 O BGRITIND AL PEDRD % k7L 72 (NOAEC=225 mg/kg &
), 2V XTTlid, RHMEDOBHLIFOE DI, BB IROEE BB LIS, ~TET
X, IRDIAL DWW D3 oT, ZNHDOFEFITZE DR FIZLD5E DT, WAWNERL WAL
SENFEIMAIT 52T TE R,

W

BEER:
1. FIFRA Scientific Advisory Panel Meeting, June 17 — 20, 2003: Potential Developmental Effects of
Atrazine on Amphibians, at http://www.epa.gov/scipoly/sap/meetings/2003/061703_mtg.htm
2. FIFRA Scientific Advisory Panel Meeting, October 9 — 12, 2007: The Potential for Atrazine to
Affect Amphibian Gonadal Development, at
http://www.epa.gov/scipoly/sap/meetings/2007/100907_mtg.htm
3. Potential Risks of Atrazine Use to Federally Threatened California Red-legged Frog (Rana aurora

draytonii) and Delta Smelt (Hypomesus transpacificus) Pesticide Effects Determinations, at
http://www.epa.gov/espp/litstatus/effects/redleg—frog/atrazine/analysis.pdf
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KENDWI<EIEARI)—=27 70T 5 (EDSP) DFER REREDBRLRIE 0T A

EDSP# 1 B¢ DT Tk RS 7 fE Fe

( http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/status.htm ) 1%, EPAOUAZFEAM., iz
TRV OFREN WD VER DT — R OEE/NORER ST TS, in vitro ERM CARDEEAFABRIEICE
WTC, ZLTTVhOFEOSRFIZET 5B EITH LT & ERIZRAT RS bz (B A ETOR R
W), LAL, EDSPE 1B RED T b BERMIERIE ClIMEL D BFREM OB NS R, i, %
DRI IBNTEENZ TT-F ., TP O FEIKLHOY R E I 2 HRE RS IITHIF T 5 TH A,
in vitroD A7 BAREAKH295REAER 1L TH H EIIRE RGO, TRV INCYPLISH DWW LS HE DA
fa % (Sanderson,2000)(Z8 W CIx 7 u~&—BIEH (T Ray v a AN F N BB DRER) k% T
LHEREEINTND WLH) in vivoDFERIL, ZOBEEDIERHATT VMO, K., HAVIIIENGHL
BCOBBTRBUCEBT D, TV U FEOEITH T2 FFITRL TR0 (Modic, 2004a, 2004b, 7
TANTIR) o 7%7‘//75>7/WDEIJE20>7\7H4’1\AEJZ%%KEH‘%:MS‘%O?”:bX FE, DEORECE
BREINDHMIE AL LT ANT VA — LD/ BEOHINEBRL TODE L7 (Stoker et al., 2000;
Laws, 2006, 2007 77 AT IR, ZOT 7OV B ORI OGS AIREM D35 Z UK - BB O A
TRAREGRTOEM, ZNET Rl o nbT Ahay ~ORMMEDRHAIY, FRAEDLHD S M%{ﬁw\
TAHDIZHER BTV EWT YD B TR ES, EPAOEROEFE) A7 BT e, =
IOICL T, LHOMHNL, ehOfdEEZ | fJREM:DH LT T P0 ORI INLST D bo EB UK T
W 2 G 7 RS A B R 5, EDSPHE 1 BB 0 AR BRIE DO B FE Bix, TV 2B, B
EOE I U TS B RO S DER 2R -7 W2 oA R U, ME— D1 E BICE T 558 R, B
AR T IBIT AP e AT FHUT. BB L — 71285 Rk A TS OE RO E LN
W& R B PE2A TOREF OB OB INZ S AT, FOMOTER T RE S TIEO A EHIILE
PRV AL, AEFEBE ) EMEDE2L )L FEDOTEI-KTOE T O Th-Tz,

SE R

1. USEPA. EDSP Assay status table see
http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/status.htm.

2. Laws SC, Ferrell J, Best D, Buckalew A, Murr A, Cooper RL 2006. Atrazine stimulates the release of
ACTH and adrenal steroid in male rats. 45t Annual Meeting of the Society of Toxicology, San Diego, CA.
Abstract No. 1946, The Toxicologist, 90(1): 398.

www.toxicology.org/ai/pub/Toxicologist_archive.asp

3. Laws SC, Ferrell J, Hotchkiss M, Buckalew A, Murr A, Cooper RL. 2007. Effects of atrazine (ATR) and
metabolite, diamino—s—chlorotriazine (DACT), on the hypothalamic—pituitary—adrenal (HPA) axis in rats.
46" Annual Meeting of the Society of Toxicology, Charlotte, NC. Abstract No. 119, The Toxicologist,
96(1):531. www.toxicology.org/ai/pub/Toxicologist_archive.asp

4. Modic, WM. 2004a. The role of testicular aromatase in the atrazine mediated changes of estrone and
estradiol in the male wistar rat. Thesis. North Carolina State University, Raleigh, NC.
http://www.lib.ncsu.edu/theses/available/etd-08052004-132003/

5. Modic W, Ferrell JM, Wood C, Cooper RL, Laws SC. 200b4. Atrazine alters steroidogenesis in male
wistar rats. 43" Annual Meeting of the Society of Toxicology. Baltimore, MD, Abstract No. 568.2004.
Itinerary Planner, The Toxicologist, 78(S—1): 117. www.toxicology.org/ai/pub/Toxicologist_archive.asp
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2% : VL Dellarco, J Holmes, and S Bradbury
US EPA, Office of Pesticide Programs
4/13/2009

NE WD <ELDE DY A7 FHH

<rabBs Fr—RRZTF DR

(USEPA, 200549 H =2 a8 7 O P G i U iE
http://www.epa.gov/oppsrrdl /REDs/mancozeb_red.pdf)
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~ AR U THRIRR S — 5 Y M B Th DL DR

ARBRO B, HURIROALEL, BUILT= ORI B A, SR HRIRO (55 (LT,
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BULE DN OO FARIRENEIZ, ETUDFT A S LIV, e 72, b BRI E £ 0
RAF AR L A ELTDEHBILTNENBETH S,

FARAROFERE L, (B IEDORD, %5 & H4 DI ST, FERFMEORET (BIAR O, BENHD,
FL TR A) DL Z5THD (EPA, 20054E), B2,

ENCh-AEEOITAMIT., FREEME (LOAEL = 30.9 mg/kg/day FRRIRFEMEIC SN IS
WTUWA,

R O O BB IR AE; 1HIB61A) 1E, CREHOT Y O BFENSHD LT X
2 (LOAEL =17.82 mg/kg/day) |2}V TW5,

WA Dz (WA E;, 1A»H64H) X, FUIRROBE LA LI-Fax v (M) (LOAEL =
0.326 mg/L) (2SN TND, ZL T, ZIUTOREED T MO A FRRIROMEIE AL, £ LT, Jdb
LizFud v () 1230 T,

FRIR DL ELOVER DB —R ORI, ARG LEIZOWTOIAZEBLOREITH L THEBLE RITL
2% BIp o T2TF AT AT —VIZBITHE DO BEME I DWW T O REZ B DITEH TED,

~ a7, Ty o FIRIREIR O EED,

Ty, EREDS ol FURIERLEL DT 8T A 14 RUR BRIE R0 B O 58 A V26 LUK
THHENBIN TN (2L 21X, IARC, 1999) Meek et al., 2003), ZO{EfE—RTIEA T AL,
FARIRARN B DIRAL AHS L AR R LRV A B T, BEMIRT U TEBPAMELI BN THAD,

ZAL LT IRAS LB A3, F4E IR B I 2 AL I b b Liveny,
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FURIRE T o T ALMRIE T B~ DRLOT | FETHAFEDT Y MR IT DB B2 R IR
T TE LT —H~DUBEIENT VT ATV THASD,

WHOD AL Z RO T DEEE T 17T 2O sBEEM L AT AEDSH D08 LA ED LT
Ta—F% B OMoAsDE NEEM: A ST 5 AT DITIR LT 5, A K OB A LIS O i B BRI
NEWERAET—RIZOWTOMDr —AAZ T 4 DOFIL, TRt CRAZENTES:

(http://www.who.int/ipcs/methods/harmonization/areas/cancer_mode.pdf), Meek B. et al,
(2003), Crofton and Zoeller (2005), Zoeller and Crofton (2005).

ey ) g 2 il

< aBTICBEL T, 300 BHEOATEIIZEN 3D, 2007 A (Colinus virginianus)ifFFes ., 1
D~ 7% (Anas platyrhynchos) DHFZETIL, A% 14 B DA X BOREIL., bRV sl 28R /G
DTy DRTOMFIED—2>Tid, BN RN STz, Zhud, BE LT TOSh SO R E
Dl VAR AETFEBEDO N R—R N B G A TWS, TEDOHIZETIL, LOAECTIY bt F <4 E /125
ppm D Zk iz I CRIERIVIB MBI 22D | IRITR T RRZRINAEFE DD 25 ATz, T72bh |
B ZLTEWVRIROAEGF T, e, ZL T IE TORREE, ZNoO/EIE, Z<OR T O
L THHEAIN, W BE THALIT -0 FER AT DI EITTER N,

THAE 3R

fERIZSHENT DY AT TN TEE L= E 2 RFEM OB E], ~>a BT T )74V =T 0%
i (CRLE) DY A7 3 Al Tk, BICHIZDEECsE R D BFETIX, v~ a BT D EERN Y TH
HEFLUoFARE (BTUNCELLTHEEL WA EHEE S,

ETCEIIZ IS 7= BT 7 DK AR F LB ) O R BR CUR B ST RAE 23, B (148 /K J
FHEENY)) DD 28 7= CRLA~D R R 70 52 8% T 32 0l s vz,

ETUIX, 4.1 ppm THAIV adkELEEIC LY 52 1-, lREWOEX, F1F, £ LT, AJlkE
F1AFE B 4720 DR EM S 120 O NEHEEOT 4.1 ppm OLERL L TELLIEAD LTz,

WHELIE (T o) OBFFET RO 7= HARAR OB T R EERESR D )7 EHIZ PN~ DB D T B
Pz Rl TS,

IR AR BL~ D B A A2 W DU % 3TA/ 9~ 2 W AL B O T BB T R BR 1R 1 X, T — X & AN Al RAYIZ
FLL WD, v a BT (HIEEY OETUIZEDSPE 1 B O i AR A RE R IEI B W GHESIT&
7= (TR,

2~ kAN (Pumephales promelas) (Z2OWCEMIIIZRKADRITA T RT =V OMIEIT~r =2
BTICONWTRLZENTE D, AfF M ORERE RBOFEN, 2.19 ppb DLOAECTHIZE STz, ZiL
I%. CRLEDOURZ Gl Cffi S A7 IR Clen o7z,
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KEANDWHKEEARI ) —= 7 7T 5 (EDSP)RBIERE R OCBRIE ur 75

FORBRO A A e X —"THDHETUIL, 77U AT )V %8 L 72 EDSPER 1 BERE i A= JE B L Ic B
T, AR & R AR A 2 b S EN ootz
(http://www.epa.gov/scipoly/oscpendo/pubs/assayvalidation/status.htm ZH#)

2% ik

Crofton K and T Zoeller (2005) Mode of action: Neurotoxicity included by thyroid hormone disruption during
development—hearing loss resulting from exposure to PHAHSs. Crit. Rev Toxicol. 35:757-770.

IARC (International Agency for Research on Cancer). 1999. Species Differences in Thyroid, Kidney and
Urinary Bladder Carcinogenesis. Eds: C.C.Capen, E. McClain et a/ (1999) A mechanistic relationship
between thyroid follicular cell tumors and hepatocellular neoplasm in rodents. In: Species differences in
thyroid gland, kidney and urinary bladder carcinogenesis. CC Capen, E Dybing, JM Rice and JD Wilbourn
eds. pp. 61-68. [ARC Scientific Publications No 147, Lyon France.

Meek et al., (2003) A framework for human relevance analysis of information on carcinogenic modes of action.
Crit. Rev Toxicol. 33 (6)591-654. See pages 620-624.

Zoeller T and K Crofton (2005) Mode of action: Developmental thyroid hormone insufficiency— Neurological
abnormalities resulting from exposure to propylthiouracil. Crit. Rev Toxicol.35:771-781.
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YER%: VL Dellarco, T Steeger, and S Bradbury (US EPA, Office of Pesticide Programs)
4/9/2009

N W< ELE DVAZ T
T4V DI —ARE T 4 DFHK

(Fr—HE#E: US EPA, B 1rI 0474, 20004E10 H | FRGR#EK R E (RED)Y 42 7m
http://www.epa.gov/oppsrrd1/REDs/2740red.pdf)
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AL DO B2 R 72

STAGE

DESCRIPTION

ASSAYS FOR
MAMMALIAN
TOXICITY

ASSAYS FOR
ECOTOXICITY

OECD Stage 1
Initial
Assessment to
Set Priorities for
Further
Evaluation

Available data (for
example)

Production volume and
pattern of use

Available exposure
information

Predicted environmental
properties, e.g., fate
Toxicological data,
especially
endocrinerelevant

data (i.e., results of
histopathology on
reproductive organs from
repeat dose studies,
developmental or
reproductive toxicological
information.)

All relevant studies

It is presumed that the
data

review will incorporate
both mammalian and
ecotoxicological issues.

Structure activity
Relationship

Molecular screening results

It is presumed that
structure activity
relationships for receptor
mediated modes of action
will be applicable across
mammalian orders.

All relevant studies

It is presumed that
structure activity
relationships will be
applicable across
vertebrate classes.
Invertebrates may have
unique receptors.

All relevant studies

OECD Stage 2
Screening Assays
(mode of action)
OECD 2002
Framework
Level 24

In vitro assays providing
mechanistic information /
data

OECD 2002 Framework
Level 2

Oestrogen and androgen
and receptor binding
assays

Transfected mammalian
cell assays (ER and AR
and TR)

In Vitro Aromatase

In Vitro Steroidogenesis

It is presumed that
receptor binding will in
principle be applicable
across vertebrate classes
and to any invertebrates
expressing similar
receptors.
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In vivo assays providing
mechanistic information /
data on single endocrine
mechanisms

OECD 2002 Framework
Level 3

Uterotrophic screening
assay  (estrogen
antioestrogen)
Hershberger screening
assay (androgen and
antiandrogen)

and

Fish screening assay
(vitellogenin and
secondary sex
characteristics)

Frog metamortophosis
assay

In vivo assays providing
mechanistic information /
data on multiple endocrine
mechanisms

OECD 2002 Framework
Level 4

Enhanced TG407%*
Adult Intact Male assay
Male Pubertal assay
Female Pubertal assay

OECD Fish Screening
Assay (VTG and
secondary sex
characteristics as
mandatory endpoints;
other endpoints are
optional)

OECD Stage 3
Definitive
Testing
(evaluation of
apical endpoints,
adverse effects
and dose
response for
hazard
identification
and
characterization
)
OECD 2002
Framework
Level 5

Reproduction/development
al tests —shorter scope —
includes in utero exposure,
developmental, and
reproductive capacity
endpoints

(TG407%* (as adopted on
October 03,2008)
depending on the exposure
situation as the method
does not include the
reproductive phase)
Reproductive
/developmental screening
test (TG 421)

Combined repeat dose
with reproduction /
developmental screening
(TG 422)

One generation
reproductive toxicity (TG
415)

Two generation
reproductive toxicity (TG
416)

[Enhanced one generation
reproductive toxicity —if
and when a final OECD
TG is developed]

Partial and full life cycle
assays in fish, birds,
amphibians and
invertebrates
(developmental and
reproduction) Fish full life
cycle
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F2. MEINTZOECDAT — U1 : BBl ~DE S NEAL % 5% 7E 3 D015 A

OECD Stage 1
Initial

Assessment to Set
Priorities for
Further
Evaluation

Available data (for example)
Production volume and
pattern of use

Available exposure
information

Predicted environmental
properties, e.g., fate
Toxicological data, especially
endocrine—relevant data (i.e.,
results of histopathology on
reproductive organs from
repeat dose studies,
developmental or
reproductive toxicological
information.)

All relevant studies

It is presumed that the data
review will incorporate
both mammalian and
ecotoxicological issues.

Structure activity relationship

[t is presumed that
structure activity
relationships for
receptor mediated
modes of action will
be applicable across
mammalian orders.

It s that
structure

activity relationships will
be applicable across
vertebrate classes.
Invertebrates may have

unique receptors.

presumed

Molecular screening results

All relevant studies

All relevant studies
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#3. RESNIZOECDAT —P2: NIFR D 1O L EO B R LA BN T W E OWBAE ) Zr Tl 572

D DGR
LEVEL DESCRIPTION ASSAYS FOR ASSAYS FOR
MAMMALIAN ECOTOXICITY
TOXICITY
Stage 2: [n vitro assays providing Oestrogen and androgen and | It is presumed that

Screening | mechanistic information / | receptor binding assays receptor binding will in

(mode of data Transfected mammalian cell principle be applicable

action) OECD 2002 Framework assays (ER and AR and TR) across vertebrate classes
Level 2 In Vitro Aromatase and to any invertebrates

In Vitro Steroidogenesis

expressing similar
receptors.

In vivo assays providing
mechanistic information /
data on single endocrine

mechanisms (androgen and anti—androgen) | characteristics)
OECD 2002 Framework Frog metamortophosis
Level 3 assay

Uterotrophic screening assay
(estrogen and anti*oestrogen)
Hershberger screening assay

Fish screening assay
(vitellogenin and
secondary sex

In vivo assays providing
mechanistic information /
data on multiple endocrine
mechanisms

OECD 2002 Framework
Level 4

TG407*

Adult Intact Male assay
Male Pubertal assay
Female Pubertal assay
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LEVEL DESCRIPTION ASSAYS FOR ASSAYS FOR
MAMMALIAN ECOTOXICITY
TOXICITY

Stage 3: Definitive Reproduction/develop (TG407* depending on the | Partial and full life

Testing (evaluation of
apical endpoints,
adverse effects and dose
response for

hazard identification
and characterization)
OECD 2002
Framework Level 5

mental tests —shorter
scope — includes in
utero exposure,
developmental, and
reproductive capacity
endpoints

exposure situation as the
method does not include
the reproductive phase)
Reproductive
/developmental screening
test (TG 421)

Combined repeat dose with
reproduction /
developmental screening
(TG 422)

One generation
reproductive toxicity (TG
415)

Two generation
reproductive toxicity (TG
416)
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and when a final OECD TG
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invertebrates
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X 1: EEPLO E A LA EOEE

[dentify
Substances for
Evaluation

All substances relevant
to environmental and
human health

\ 2

Evaluate Evidence
& Prioritise Action —
‘Weight of Evidence’

Y

Prioritising Criteria eg:

e Production volume

o Likelihood of
exposure

e Pattern of Use

e Suspicion of hazard

e Extent of existing
regulatory control

Y

Substances for
evaluation

For Each Substance:

Risk Assessment
&
Risk Management

Gather Evidence

Y

Evaluate evidence
for significance

Y

Evaluate evidence for
coherence and
identify gaps

Y

I[dentify outstanding
actions required for
risk assessment

Fill gaps where
necessary

Y

Undertake Risk Assessment
in accordance with:
e Directive  548/67/EEC
or
e Directive  793/93/EEC
or
e Directive  91/414/EEC
or
e Targeted Risk
Assessment

v

Introduce Risk
Management Controls
where necessary
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Tar3sm),

INHDOMEDOENGLFH LN EITRFASNAIREE, T IH T 7o—F 3 IZ T ANnNLNT BT
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2.1 F—HINE
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HY Y —AIZLS T, W <ELOT BAAMIBEEL TW A EF RSO~ 7ikbi, FE K OEY
FEORENRSD, HLEIZBW T, ZO7 40—V RITEEAIHAO BB HY ., <D FE R, FfiZin vitro
B BmY T EOIERIZOWTOREI SRR OBE, [ZOWTOERICARHIEEDRH D, FEHLOD E A
(ZRDHENTIRIL, BB 72 REHL~DZ S DO BEIZ B U7 & 7o s EOFRIE LB RSN Ef %
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FIMEVLZE EROT, BRI THLEEI DS LR, FFEARET o ha— VISR DUV T, B O R
1L DOBNZBNT, LonW LB FZE DA LSS EBIIRE THHRETH A, TDIH72 WA
RAMRETHDH LT D7e51E, 7 —FiF, BINOATED, BBEOYE IZEZLEINDHEMBLILTWDRED T
DIZVAZ ~DORAEEZ ML TAIENTEXDZEDOIHRFMET, MRNEFER (BF/ar2.2328B)E2H->C
WDHERIRINDNETZ, T RTOFNTINT, BT, B2 E Y kicko T & & rFE kS
NDMLENHA), ST N ELIEN IR THHEE 2 LNAF EEHIIFE 255 D 7- 12
WU B RETIC Lo TS AR,

in vivo7 — & D FFH B8E

N W tE ORI E T 2720 ORbEE L7 — 21X, W atEEBEE -G R EB 8250 ]E
IR, KO SUTAETER SO R o035, 18 EREERC/ N — 2N — 7 —3l kL7 & Dl
B A DX AT Din vivollFFEHO BT # A HE L, ZD X572 2enb0 7 — 2134 CRELO
EARBNZEDONDH X | BUGRERICIB T DR T 7 7okl Bl B E B OfEZETlE7e<
W W <ELIZDOWTHIB 235 BT A0 IRURAHFRERLVIRO B ML) EE, BATRINE
Thd, THUTHLPDOBLT | in vivoiBBIERERIEIX, B EBENE R T 2L THE LR B BIZH 720,
K228V TORSNADINC, ITENZ D72 B A TR RUIZAFIE | E 72 SNHRETE, in vivolfFZE D BE %D
TENIER LIRS,

Z1: In Vivosk Bk B i
High endpoint(s) in a multi-generation test or other repeat dose toxicology
relevance test that is specifically controlled by the endocrine system, or

parallel dose—responsive changes in hormone levels in the presence of
consequent toxicological effects (mammalian only) negative data
from a short term/screening assay specifically controlled by the
endocrine system

Medium endpoint in a multi—generation test, or other repeat dose standard
relevance toxicology test, which may be influenced by the endocrine system,
but is also known to be affected by other factors, e.g. water quality,
environmental stress, toxicity etc.; or endpoint in a
short—term/screening assay specifically controlled by the endocrine
system; or changes in hormone levels in the absence of any toxicological
effects (mammalian only)

Low evidence indicates that the endpoint is not controlled by the
endocrine system. Positive results of adverse effects should be
reported for further risk assessment.

relevance

in vitro7 —& DR EMEE TG 95
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RETHIL, BIZIE, WEIXZ AR A THIENTEDN? JETEAREN, = A a7l DR

IRIGTRNV B ~OELWGE S ERZTI2DICMEEIITNDD? |, in vitroakBR CEM O HI/E
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OB in vitroglBRIX ASRIBETER N WS TITE BN A F 3 2720 ICEHTEA0 6 LT, 165
Wb e ERRBR O 2RO SUIRO H CH 4872 — VT2, < Din vitroDEF|T AT ANIATARETHY, £
AUTHHEB) DAT OARZ R e AL FISLOMBEAERZEAE L TD, LB LSO R DT D

in vitroRBROFIIHIBENDITNE S, =AMy ToRasr s fORIRIRD =D 8 O K EmEFn
SO MEDOEENIFHEEN Y 2 AT L CIRRAFSND, B HERNY) O N 3R DB I A+ Th D, =AR
a7y LM OFHEENM LV OEENT, BRI O T TIIL L THO AT, 22 THICE RS
BRWNTHAY, T —FEENT RTOAFAFERIN vitroD T —H&2E A TWAZE, in vitroD$EHE D R
ZRHIET 5 HRIO =02, LLTFOEBEDMEROME LR EOWES AT LD ME O 7 IZHE R a2 A bt
HRETHHZENHEIREND,

o BN WIERRFERZ R I ORISR TR EOTEMALEFE O b -2 FRasii A L0 ¥

JKHNRT IR T A SN TWHBEID,

Ny

o ARERDSHIIAD UM T THDHEID, THUL, WM ED, BALEMONEEY I SbEh
ITHATMEINETRT THAD,

o ARERNATEARRERE DR 72N 3 W/ T A—=F 2T D0 E D70,

FREDFERRIZHE ST, in vitroD BEFRAE DR 3R 2h TIRESND,

#2: In VitroaBRiEL o B ik
High relevance endpoint is based upon receptor binding potential coupled
with transcriptional activation, whole cell or subcellular assay;
or receptor binding potential in a whole cell assay

assessment of steroid metabolism in a whole cell assay

Medium relevance endpoint is based on receptor binding activity in a subcellular
assay, or endpoint is based on cell growth or other endpoint
not a direct measurement of receptor mediated activity
endpoint of steroid metabolism in a subcellular assay

Low relevance not applicable
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#*3: EPTREMEDORSE

High All criteria for the experimental design and conditions, and for reporting

Confidence of transparency are met

repeatability o [full details of experimental method available and these indicate that studies

have been carried out to an acceptable standard

Medium The main criteria for the experimental design and conditions, and for reporting

Confidence of transparency (see bolded points of attached Annex 2) are met

repeatability o some details of the experimental method are available which indicate that
studies have been carried out to an acceptable standard

Low Insufficient information is available for the experimental design and conditions to

Confidence of determine reporting reliability

repeatability

Unreliable Analysis of the experimental design and conditions indicate that the study may

be unreliable or not reported transparently.
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WELEBIE L= F % /W EOERICOWTEERE O S0, AT FRIBTHRU,
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%7‘:\‘0

#4: in vivoT —XDEFH

Study Repeatability
Endpoint Relevance Unreliable Low Medium High
Chronic High Unusable Unusable High High
test Medium Unusable Unusable Indicative Indicative
Relevance Low Unusable Unusable Positive Positive
effects to be | effects to be
reported reported
Screening High Unusable Unusable Indicative Indicative
test
Relevance Medium Unusable Unusable Low Low
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in vitrofEHLO B & T35

51, in vitroDAFIE D EFZE TN T D7D LA T O FEARJR AN FE-S<,

o FDin vitroDMF L EWEFHZEDH S TWVDHEEZ LI, TN ZIUTHER BRI S D720
I THDIOH LIV, Lol FRIEEFR ORT T 4T IR, IMERTHHZ LW T4y
THA,

o AEHEMELEWBIENEOW T IR AIUFRIZT N FEIEE R 2bo TVHZLEL TRHlich o ~&
[

o THOEEMEEEVBEENEEZRFONITED, Wb EFRR, RWER 2RV Y TONLEE - IR
—hEWIZT D7D,

o [BETERVUTRMEBMEA RO ENODO T — 2T TERNEB I BN ETE,

5 in vitroT — X B

Study Reliability
Endpoint Relevance Unreliable Low Medium High
Receptor High Unusable Unusable Low Indicative
Relevance Medium Unusable Unusable Unusable Low
Metabolic High Unusable Unusable Low Indicative
Relevance Medium Unusable Unusable Unusable Low
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X2: FEHLO/NT Y AR L BEA A5

Step 1 For Each Substance/Mechanism Combination

Assess chronic data for
relevance & reliability
(see Tables 1, 2 & 3)

|

Establish ‘Significance’
of each data set

High Significance

(see Tables 4 & 5)

Indicative

Low Significance

Follow Step 2 if
Step 1 is inconclusive

Y

Assess other data for

relevance & reliability
(see Tables 1, 2 & 3)

Y

(see Tables 4 & 5)

Low Significance

Y

Balance
of Weight of
Chronic Evidence

Weight of Evidence Conclusion

Integrated Over All Mechanisms

Strongly Balance of high significance /n
\m'ni\:o vivo data is strongly negative for
ge

?

Y

potential adverse effects of ED

Balance of high significance in
vivo data is strongly positive for

Strongly . i R
potential adverse effects of 1 or

Positive

more mechanism

Y

Balance of indicative data is
Strongly

L strongly positive for potential
Positive

adverse effects of 1 or more

Y

mechanism

High significance 7n vivo data is
insufficient to assess all 6

Establish ‘Significance’ /
of each data set Indicative

A
rd

Assess information for mechanistic
or support value

Indicative Evidence

mechanisms or balance is neutral

Neutral

| Indicative data is insufficient to
or Gap

assess all 6 mechanisms,
unusable or balance is neutral

Balance of indicative data is

strongly negative for all

Y

mechanisms

Strongly

Negative

Balance of evidence is indicative
of non—endocrine adverse effects

Evidence of non—endocrine adverse effects
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REYLOD B ANGE & SN IATEY A

Balance of high significance n
vivo data is strongly negative for

notential adverse effects of ED

No Priority Action

Gather exposure

Yes

Balance of high significance in
vivo data is strongly positive for
potential adverse effects of 1 or

more mechanism

Fill any mechanistic gaps
using OECD Tier 1
testing — as necessary

dose/response
data sufficient

Balance of indicative data is

strongly positive for potential

adverse effects of 1 or more
mechanism

data & undertake
Risk Assessment

YY

Tier 2 Dose/response testing
for indicated mechanisms
& related adverse effects

Fill any mechanistic gaps
using OECD Tier 1
testing — as necessary

Undertake OECD Tier 2
in vivo testing for
indicated mechanisms

High significance in vivo data is
insufficient to assess all 6
mechanisms or balance is neutral

& related adverse effects

E
related adverse
effects?

Yes

Indicative data is insufficient to
assess

all 6 mechanisms,
unusable or balance is neutral

Fill any mechanistic gaps
using OECD Tier 1

testing — as necessary

or more
mechanism

indicated

Balance of Indicative data is
strongly negative for all

mechanisms

No

No Priority Action

Balance of evidence is
indicative of non—endocrine
adverse effects *

Report and investigate as part of
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a fullerRisk Assessment under

appropriate legislation

* Substances may fall
into this box in addition
to any other
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F N ARFA AN

Aquatic Sci&Fish Abs (c) 1998 FAO (for ASFA Mv Brd)
BioBusiness(R) (c¢) 1998 BIOSIS

BIOSIS PREVIEWS(R) (c) 1998 BIOSIS

CA SEARCH(R) (c) 1998 American Chemical Society

CAB Abstracts (c) 1998 CAB International

ChemEng & Biotec Abs (¢)1998 RoySocChm,DECKEMA,FizChemie
CHEMTOX (R) Online (c) 1998 MDL Info Systems

CHRIS Chemical Hazards response system

Current Contents Search(R) (c) 1998 Inst for Sci Info

Ei Compendex(R) (c) 1998 Engineering Info. Inc.

EMBASE (c) 1998 Elsevier Science B.V.

Energy SciTec (c¢) 1998 Contains copyrighted material
Env.Bib. (c) 1998 Internl Academy at Santa Barbara
Enviroline(R) (c) 1998 Congressional Information Service
Hazardous Substances Database

Life Sciences Collection (c) 1998 Cambridge Sci Abs
Medline(R) (c) format only 1998 The Dialog Corporation

NTIS Compé&distr 1998 NTIS, Intl Copyright All Righ

Oceanic Abst. (c) 1998 Cambridge Scientific Abstracts
OHMTADS Oil and Hazardous materials/technical assistance data system
Pascal (c) 1998 INIST/CNRS

Pollution Abs (c) 1998 Cambridge Scientific Abstracts

RTECS Comp & dist by NIOSH, Intl Copyright All Rights Res
SciSearch(R) Cited Ref Sci (c) 1998 Inst for Sci Info

The Merck Index Online(SM) (c) 1998,1998 Merck & Co. Inc.
Toxline(R) (c) format only 1998 The Dialog Corporation

Water Resour.Abs. (c) 1998 Cambridge Scientific Abs.
WATERNET(TM) (c) 1998 American Water Works Association
Zoological Record Online(R) (c¢) 1998 BIOSIS
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Endocrine Adverse Effect Existing Classification Indicative Screen RA Level Test Existing Research
Mechanism Regulations Category To Fill Test/Screen
Gaps
Oestrogenic

Carcinogenic (type)

Existing Chemicals

Pesticides

DSD

etc

Reduced Sperm
Count/Quality

Hypospadias

Cryptorchidism

etc

Anti—oestrogenic

Androgenic

Anti— androgenic

Thyroidal

Anti—thyroidal

Etc
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Status of the US Endocrine Disruptor
Screening Program (EDSP)

Steven Bradbury
US Environmental Protection Agency
Office of Prevention, Pesticides and Toxic Substances

US EPA EDSP

Established the following recommendations:

— The Endocrine Disruptor Screening and Testing
Advisory Committee (EDSTAC) of 1996-1998.

Estrogen, androgen, and thyroid.
Human health, fish, and wildlife.

Pesticides, commercial chemicals, and
environmental contaminants.
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EPA’s Statutory Authority

Federal Food, Drug, & Cosmetic Act (FFDCA)
= Requires EPA foc
Develop a screen validated iden
fhnﬂ‘cd: |n%wn¥nmu;:g effects nﬁmm -
— Test all pesticide chemicals (both acive & inert ingredients).
= Authorizes EPAm obtain tﬁlng an:
ed by EPA Administrator (e,
in species other than hurmans).
)
ﬂ meﬂeﬂm bﬂgnﬁa pEIID‘:'E ifa

Safe Drinking Water Act (SDWA) Amendments
- hlnEPAbml'Elr_-il? dﬂrlﬁisdshuﬁﬂﬂrlnyheﬁuﬂn
of substantial man population
exposed to the = s

US EPA EDSP

Based on EDSTAC Recommendation (1998):
= Sorting and Prioritizing Chemicals.
= Tier 1 Screening.
— Data to determine if a chemical has the potential to interact
with the estrogen, androgen or thyroid systems.
= Tier 2 Testing.
— Data to determine if endocrine-mediated adverse effects
occur and quantify dose-response.
= Hazard and Risk Assessment.
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OECD Endocrine Testing & .
Assessment Conceptual Framework US EPA EDSP Implementation

Level 1 - Sorting and prioritizing with existing data

andior (Q)SARs. V‘ ‘Ssaa” d;ﬁm Priority Setting
Level 2 - In vifro assays o provide mechanisfic data.

Level 3 - In vivo assays providing data about single

endocrine mechanisms and effects. A Validatio

Level 4 - In vivo assays providing data about multiple Sy Yo i

endocrine mechanisms and effects.

Level 5 - In vivo as: viding data about
endocrine and mm_ =

- Development and validation of test aszays.

- Tier 1 screening and Tier 2 festing.

Procedures

- Developing procedures to require and evaluste data_
25 Priority Setting

- Selecting chemicals to be screened.

EDSP Assay Validation
US EPA EDSP Implementation Two-Tierad Approach

= Tier1:
—In vitro & in vivo screens.
Priarity Setting —Detect potential to interact with endocrine system.

= Assay Validation
- Development and validation of test assays.
- Tier 1 screening and Tier 2 festing.

« Tier2:
—Tier 2 data called in only after review of Tier 1 data.
—Multi-generation studies covering broad range of taxa.
—Provide data for hazard assessment.
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US EPA EDSP Tier 1 Screening Battery

in v

Esbrogen recepior (SR BInding — rat Uiers

Estiogen recepior 0 [NEF) Fansenplional ashvaton - Fuman oall ine (HeLa-9903)
[OECD Test Guigeine 455]

"Androgen receptor [AR) binding — ral prosiate

Stemidogenasis — HUman cal N [H295m) [US lead, valdaed In OECD program]

AromMatase — Human recombinant

i yvo

TRerciophic () [O=C0 TG 240

Rershberger (ral) [O5C0 TG 221

Fueria female [raE)

PUberal male [rat)

AmpHibian metamompnoss (Tog) [JEC0 TG 231]

Fish shori-iem reprodusion D500 TG 229]

US EPA EDSP Implementation

Assay

Validation N

Priarity Setting

= Priority Setting.
- Selecting chemicals o be screened.
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US EPA EDSP Tier 2 Tests

Mammalian two-generation rat
(may be replaced by Extended F1-Generation)

Avian two-generation (Japanese quail)
Amphibian growthireproduction (S. tropicalis)
Fish multigeneration (medaka)

Mysid multigeneration

Sorting & Prioritizing Chemicals

EDSTAC Recommended Four Categories:

1. Chemicals unlikely to interact with hormone systems
(e.g., certain polymers, strong mineral acids/bases).

2. Chemicals without sufficient existing daia o
determine if Tier 2 testing required.

3. Chemicals with sufficient existing data to determine if
Tier 2 testing required.

4_Chemicals with sufficient data to support a hazard
assessment.
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Sorting Chemicals for Screening

Standard Toxicity Guideline Studies

Category 3 & 4 Chemicals: = Provides results across different study designs for:

« EDSTAC and SAB/SAP indicated some chemicals,
potentially pesticide active ingredients with existing
chronic reproductive/developmental assays in
rodents, fish and birds, may fall in these categories.

tL

Risk Assessment

Hazard Assessment/Characterization.

— Lines of evidence across taxa — Coherenca of observations
in the broader data base.

— Mode of action and human relevance of animal findings.

— Toxicokineticsimetabolites/degradates.

Dose Response Assessment/Characterization.

Exposure Assessment/Characterization.

— Life stage exposure — Endpoint selection to maich exposure
SCENanos.

Risk Chara-cterizatjm — Information gaps,
unceriainties, consistency, etc.

Imporiance of well designed studies across and
careful interpretation of literature studies.

Cumulative risk.
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Different spedes (fish, birds, invertebrates, rats, mice,
rabbits, dogs).

Different fime course and durafions of exposure (acule,
shart-term, chronic).

Different critical life stages (pre-conception, in utero, young.
adults, ddrmrerahnadrangecfduses

Different routes of exposure (oral, dermal, inhalation].

— Redundancy in reproductive parameters and histopathology.
Endocrine disrupting compounds typically cause
multiple effects depending on life stage & duration of
EXpOSUre.

Case Studies for Both Human Health &
Ecological Assessment

= Afrazine - A triazine herbicide that in rats inhibits

pulsatile release of gonadoirophin releasing hormone
from hypothalamus, which in tum suppresses release
of luteinizing hormone from piiuitary.

Vinclozolin - A dicarboximide fungicide whose
metabolites are androgen receptor antagonists.

Mancozeb — A fungicide, with its metabolite,
ethylene thiourea (ETU), alters thyroid hormones,
increases thyroid weight, and causes microscopic
thyroid lesions and thyroid tumors in rats.




Prioritizing Chemicals for Screening

- Category 2 Chemicals (those without
sufficient existing data):

— Considered by the EDSTAC to have the largest
number of chemicals and the greatest need for
prioritization.

— EDSTAC, EPA’s Science Advisory Board, and
EPA’s Scientific Advisory Panel sirongly
recommended a priorifization scheme that
included an effects and exposure component.

Priority Setting:
First Chemicals to be Screened

Selection based on potential human exposure.
— Pesticide active ingredients: presence in food and water,
residential use, and occupational contact.
— High Production Velume inert ingredients detected in human
and environmental monitoring.
Selected chemicals found in multiple exposure
pathways.
Issued the final list of chemicals for initial screening
15 Apnil 2009.
— 58 Pesticide active ingredients.
— 9 High Production Volume | pesticide inert ingredients.
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Prioritizing Chemicals for Endocrine
Disruptor Tier 1 Screening: Effects

= EDSTAC recommended the use of measured or predicted

receptor binding andfor transcriptional activation data derved

h in vitro assays/High Throughput Screening (HTPS) and
. respectively.

Qs

SABISAF in 1989 concurmed, however, concluded that HTPS

nnd{Q}SARsulErE sufficiently developed at that time —
encouraged continued reseanch.

programs, the Office of Research and
Development (ORD). in collaboration with OFF and OSCF, has
been developing in vitro assays, HTPS applications, and
(Q)SARS.

As of US EPA’s Llﬂ:uml foxicol and endocrine
sgfhrreseamh

Future Prioritization for EDSP Tier 1 Screening

Pesficide active ingredients — current plan is to use
EFA’s schedule for re-evaluating registered active
ingredients in the Registration Review program,
consistent with EDSTAC and SAB/SAP
recommendations

(hitp-/fww_epa govioppsirdi/registration_reviewr)

Inert ingredients and other chemicals — develop in
vitro and in sifico tools that are integrated with
exposure-based metrics




S 1:t.‘rl'l’iallnr&ai-li‘l"fuam:&‘i'es %Pk

I Evaluation for Relevant Eﬁecisl

N Research:

I Risk Assessment I

Leam and Refine

Partnerships

Collaboration on development and application of
predictive approaches models:

— OECD's Integrative Approaches to Testing and
Assessment (OECD Workshop December 2007).

— EPA’s Pesticide Program Federal Advisory Commitiee
Workgroup on Integrated Testing Strategies.
=  Purpose is fo advise on communication and transition.

EPA Public Website on Integrative Testing and Assessment
wrw.epa.govipesticides/science/policies.him
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A (Q)SAR-Based System fo Predict ER Binding Affinity

Application for use in a prioritization scheme in the
context of EDSTAC and SAB/SAP recommendations.
Development focused on chemicals without sufficient
existing data to determine if Tier 2 testing required.
Model's applicability domain — Structures associated
with inert ingredients and antimicrobial pesticides.
External peer-review by USEPA SAP, August 2009.
(www2pagoviscipolylsap/meetings/2008/082500meefing hibmi)
Development benefitted from EDTA VMG-NA and two
OECD peer consultations.
shop.

US EPA EDSP Implementation

Assay

Validation ATz

* Procedures

- Developing procedures to
require and evaluste data
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EDSP Tier 1Test Orders

Approximately 750 Test Orders will be issued to the
L _ _ manufactures and importers of the 9 inert ingredients
» Publication of final notice of Tier 1 and the manufacturers of the 58 pesticide active

- ingredients.
Screenmg Battew — Seplember, 2009. EPA anticipates issuing Test Orders over several

* Posting of final Test Method Protocols — months.

Test Orders for chemicals will require all the assays
Septemher, 2009. in the Tier 1 battery.

» |ssuance of Test Orders for 67 chemicals Responses to Test Orders due in 90 days.
— Begins Fall, 2009. Data due 24 months from Test Order issuance.
. EPA will publically post decisions.

US EPA EDSP Policies and Procedures

Possible Responses to Test Orders US EPA EDSP Timeline

| will generate new data.
1am cmm E)(iStil'lg data. _ N2 N3 W4 2005 2006 MW7 208 2008 2010 Ad1
| am entering into an agreement o form a consortium

o provide the daia. Chemical "
| am not subject fo the Test Order. mﬂu i

I intend to voluntarily cancel the pesticide registration.

| intend to reformulate the product(s) to exclude this Development of Procedursl
chemical from the formulation. Framework

| am claiming a formulators’ exemption.

| havefam in the process of discontinuing the . Py
manufacturefimport of this chemical. Tier I Validation

| do not and will not sell my chemical for use as an inert
ingredient to the pesticide market. Tier Il Development and Validation

Priority Setting Method Develop
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EPA Strategic Direction

Transition toward new

integrative and predictive : i
lechniques, o ncrease e .
efficiency and effectiveness Replace

of testing and assessment.

Supplemental Information

= 2005 EPA White Paper on Pesticides and Industrial Chemicals.
= 2007 MRC Report on Testing in the 21st Century.
- 208 EPA’s Strategic Plan for Evaluating the Toxicity of Chemicals.

Continue to advance compuiational tools
to evaluate and establish priorities.
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Testing, Assessment and
Management of Endocrine
Disrupters in European

Union

=111
Envirenmeant
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European Union

environmaeni

Strategy on Endocrine Disrupters

®  [December 1999 - the European Commission adopted 3
Strategy for Endocrine Disrupters (COM (1229) T08)
m  Objectives of the paper were:
+ To ldeniify problem of endocrine dsnaption, s causes and consequences
+ Eﬂwmmwmmmmwmmm

Community

B Four key elements/nesds were identfied
<+ Thenead for further reeaanch
<+ Thenesd for ntemational cooparation
+ The need for communicafon o the public
+ The need for paiicy action

—  —— e

Envirgnmenk

f
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Establishment of priority list of substances

W 575 substances were nominated by stakeholders as suspected
endocrine disrupters in 1288

W 4 contracts (one in 2000, two in 2002 and one in 2007 ) wers
commissioned by the Commission to gather scientific evidenos
on the endocrine disruption of these chemicals

W The reports are available on the DG ENV website

4+ hitp.ec.europa. ewenvironmentisndocrine/documentsiindex enh
m

— —— e

Envirenmeni

i
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Database of substances having endocrine
properties for further testing

® Substances were categorized into 3 classes:

# 1 Ableast one study publishad providing evidence of andoering
disrupting sffects in an infact organdem. Mot a formal weignt of
evidenca approach. On the basls of e precautionary
sUbstancas with Insummicient evidenca, but chemically closely riatad ©
categany 1 SUDSENCES, Nave been categonzed 35 category 1
2 - Potantial for andocring disrupting efecis. in Vit data Indicating
poiential for endocnne disruption In Inact organisms. AlSD INGUdes Sffects
In-vivo that may, or may not, be ED-mediated. May Include structural

and metabolic Hons.

substances with no sclentific basts for Incluslon Inlist (ED
studles avalable but no Indicatons on ED effacis)

3b— it with no or

envircnmenc

Database of substances having endocrine
properties for further testing

B Database currently contain 428 substances
= Category 1 — 184 substances
+ Category 2 — 125 substances
+ Category 3a and 3b — 109 substances

Identification and assessment of endocrine
disruptors

B Development of testing methods for endocrine disruptors
+ DG JRC — Institute of Health and Consumer Protection
<+ Support of the action for harmonization and vabdation of test

methods under auspices of 0ECD - Working group "National Co-
ordinators for Test Guidelines’

* of affermative non-animal testing methods for
screening and testing substances for endocrine disnupting
properties by JRC

[ £ | =fE=
s Envirgnment

Research and development

B More than 80 projects funded via the Community Framework
Programme for R&D

B The support started under FP4 programme

B Continued under FP5 and FPG

W Support of research focused on effects, identification and
assessment of endocrine disnupting chemicals continues under
the Tth Framewaork Programme

Nec.europa euwnesearch/endocrinefindex_en_himl

—  ——.—

—
Envirenmens
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Legislative action

= REACH (1907/2008) — Regulation concerning the
Registration, Evaluation, Authorisation and Restriction of
Chemicals
+ Most of the provisions cumently in force
+ Implementation period
B Regulation on Plant Protection Products
+ Passed the second reading in Parfiament
+ Formal adoption expected in summer 2009
B Regulation on biocides
+ Commission proposal in 2009

F—-— —-*_____ S
B =iE=

envireonmaent

Registration under REACH (1907 /2006)

B no requirement in REACH Annexes VI to X to provide
information on the endocrine activity of a substance oron a
substance’s reproductive or specific developmental tosdcity in
aquatic organisms

BHowever, according to Article 12, the information specified in
Annexes VII-X is to be seen as a minimum requirement.

3 | ==

envirenmanc

Evaluation under REACH

BCommunity rolling action plan for evaluation will be established

B Prioritization shall be on a risk-based appreach (hazard,
exposure, tonnage, ..}

B If competent authority considers that further information is
required, including information not required in Annexes VIl to X, it
can require from the registrants to submit further information

=+ Information on endocrine disrupters can be included

-I_‘—_"h____—-..-

=hE=

Envirenmeng

Authorisation under REACH

ESubstances to be included in Annex XIV (Article 5T)

+ CMRcat1or2

5 BT {criteria In Annex X1

4 WPVB [criteria In Arnex XN

+ ZubsiEnces - such as those having endocrine disrupting properties or
Mose Naving persistent, boaccumiulative and towc propertes of very parsistent
and very blcaccumulatve propariss, which 6o not fulfl the critaria of polts. ()
or (&) — for which thers I sclentific evidsnce of probable sericus effacts
fo human hisalth or the environment whkch give rze to an squivakent level
of concem as CMR, PET and vPwB and which are idemified on a casa-oy-
Ca5e Dasls I 3coordance Wit the procadure 510t In Articie 59,

F_‘— e B
=iE=

Enyirenmang
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Authorisation under REACH

mldenfification of substance as Substance of Very High Concern [SVHC)
mListing of substance in Annex XIV

mApplication for authorisation

mGranting the authorisation

& Ifrigks are agequatsdy controlied (not applicatice for ST, vEVE and non-

fhrzshold Chis)

Soclo-sconomic benefits outvweigh the risks and there are no alematives
available

=iE=

envirenment

Authorisation under REACH (Review)

EEy 1 June 2013 the Commission shall carmy out a review to
assess whether or not, taking into account latest developments
in scientific knowledge, to extend the scope of Article 60 (3)
[socio-economic route) to substances identified under Article 57
(f} as having endocrine disrupting properties. On the basis of
that review the Commission may, if appropriate, present
legislative proposals

=iA
Envire

Restriction under REACH

EResfriction on any condition for or prohibition of the manufacture, use
or placing on the market

=May be imposed when

+ anunacceptable risk to human health or the environment is not
adequately controlled

+ this risk neads to be addressed on a Community-wide basis

———

B ;HFE [ 0 ] Eﬂlﬂa
it ETVirRnment kbt Envirenment

Restriction vs. Authorisation

B Authorisation: industry is got gllowed to place on the market or
use a substance included in Annex XIV ypless industry has an
authorisation granted by the Commission

BRestriction: industry has to comply with the conditions of the
restriction in Annex XVl for the substance, no specific dossier
submitted
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REACH Guidance REACH Guidance — Content
BGuidance on Information Regui and Chemical Safety ENon-testing

Assessment Bin vifro

EChapter 7_b: Endpoint specific guidance Bin vivo: tebrates, invertebrates

WAppendix 7.8-5 Assessment of available information on 8 = S
HUse of the data lation to Article 57.f

endocrine and other related effects (ca 20 pp) . i refation - ) N
2 A jed to main gui on ic taxicity festi Integmledassessmnto‘lpu‘tenhalendmneacﬁvﬂy ]
s E ion of inf B 1. Prefiminary indication of potential endocrine activity in aquatic
Mot of standard requirements llabie Info
part T > Indication of speciic mode of action in infact aquatic organisms

i Chamsctensation of longerm adverse effects

— e e e —————

£ | =iEaE [ | =iEsa

e cnvirenment — virenmenk
REACH Guidance — Integrated Assessment REACH Guidance — Integrated Assessment
- A
11 Prelliadiary iodsarion of poteatisl eibeciio: Sabviy i Soustes i s -2 TN v o BTl crain dorinché AFchCUN B TAINT Ui ol gtk i WG o il
kol gfarmusan, iy sl i epeae
Favugescingey win Thid i N - . " iArin .
= SBAE CoREOTY ey U & Jrapssel by tise Camperen Aoty fo drckde the subsiace in the
- lat - = widwiad, 1 .
e —— e —— fridasan e ('ﬂ‘l“l\n\.‘[‘-"ﬂq‘WllﬂMt‘le w Glullﬂ'liff'_““ﬁ'wﬂ ribraTuce svilne
= marmmalian waieiny = vk ey o .
3) Clheirstirin il o of Bonng- Varuii &0V eviss st
P — M —
- desrmiae cavcern af pan ansfoorine made af arson af fe exbsiece sting Wak of o mnide Errogeniuwogm i Thyreu: e
nyfirwaicn. sy emrerant| sy and eyporner = fivh [zemial) develprent = amphitian develnpmen » develnpmait
vy prat o prope by e Coese Antherd i il te nabeoace i e - fivh reprodution - negrodzann
Yiay TR e A T ek
e i ek o st it e saion g e o
o o spree e conbecrine s of 4CHom s sguans sngaison :
Finh ol Devalpe. Tast Amphibian i Aaary | kra e oo Lifia-
Tioroid wvgrrpba T Cyele Tama
= diyrossd hibsopat bkagy - ane ikl cases Fieh Reprodection Tent :
Fish Full Lise-Cyole Test
s gl Lisbopatbushrgy ) -= caunidir e of chrowc NOLL for PR auesswen and Tevieal Sakn disessuen
Sy e Soed g = congster clarfeant sad lahe Ty secordug o safn wet ortegerrer (R, BE4)
Fish Screening Avary Amgihibian Mevmmerpiies b Assay - crrunad Dok af avdverae effect w1t o svdscrme sode af actan s prospt conssderation for dnver X b
Fish Sexmal Devekpl. Teit ot
Fish Biegsriataetion Teur P
I Fish Frll LifesCyole Taur — Iﬂgﬂla il
i e b —
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Requlation on Plant Protection Products

®Provisions in relation to heman heakth (Annex Il point 3.8.5.):

4 AN active subetance, SATENSr of synangist snall only De approved IT, on
ihe basis of Me asseesment of Commanlty of ntemationally agreed test
‘guidelines or othar avallabie data and Infomiation,, Incuding a review of
the seientfic Iteratwe, reviewed by e Aumhodty, it 12 not conaldered to
have endocring dismupting proparties that may cause adverse sffact
In humans, uniess tha of humans to that active substance,
Bafener af Synergist In & plant profection product, LUnger realistic proposed
conditions of use, s negiigiole, 2. the product Is used In closed systems
of In other condiions excidng contact with NUM3ns 3nd WNERE resiues
of the aclive substance, safener or synenglst concemad on food and fead
do not excaed the default value sef In acordance with point {b) of Article
18{1} of Requiation {EC) No J96/2005.

p—l—--- .—-M__h e S h_—-—- -—-—M_____ |
m® == o2 ] ==

Requlation on Plant Protection Products

B Provisions in refation to ecotoxicology (Annex |I, point 382
% Anactive substance, safener or synergist shall only be

approved if, on the basis of the assessment of Community or
ntemationaly agreed test guidelines or other avalable data and
nfomation, it is not considered to have endocrine disrupting
properties that may cause adverse effect on non-target
organism unless the exposure of non-tanget organism to that
active substance in a plant protection product under realistic
proposed condtions of use & negligible.

Regqulation on Plant Protection Products

mRequirements on the Commission
<+ Within four year from the entry into force of this Regulation, the
Commission shall present to the Committee referred to in Article
T8 (1) a draft of the measures conceming specific scientfic
criteria for the determination of endocrine disrupting properties to
be adopted in accordance with the regulatory procedure with
scrutiny referred to in Article 79 (4)

B ==

Envirenment

(< | T

Next steps

B Development of criteria and assessment methodology for identifieation of
endocrine disrupters
+ Review of the aclentic stats of the art of the assesament of
andocring dizrupisrs

=+ The rasults will be communicated bo EDTA AG

mFurther development of Endocrine-Active Compounds Database and
Web Portal” to become living database

® Continuation in development of altemative testing methods (ECVAM)
= Continue to support OECD work on test methods development

Enyvirenmene
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Thank you very much for

your attention

=TT
- 1

envirenmaent
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TESTING, incl. development of

assessment tools and research

= Cause-effect relationship

» Increases knowledge about specific
substances or specific problems
= Development of assessment tools

- investigation of tools for assessment of
combination
- development of {Q)SAR models

- development, validation and standardisation
of OECD TG's & drafting of DRP's and GD's

DK contribution to OECD TGP

= Fish Sexual D L]
Test (FSOT)

L] oy n of springtails = Revision
GO reproductive

M {c\n::)nﬂncwldl ETEI.J

= Uterothrophic assay =
(TGa40)

L] assay (TGa41)

®  Fish short term reproduction =
assay (TG230)

= Fizh screening assay
(TG229)

= 1Invitro steroid synthesis
assay (H295R)

Co-operation

= ED network
fruitful integration of research and test
method development

» important new findings
» new regulatory interventions
» Centre for Endocrine Disrupters

applied research directed towards the
praventive work, including regulation
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Assessment and decision

making framework on EDC’s

Assessment

R

Discriminate betwesan

MNordic report as input to OECD EDTA
= EDC in wvive

+ Confirmed/regarded s = Sus| ed EDC in vive

- i for - risk assessment — additional

+  Patential for Ifrisk W andor,
2 categories for EDC's from M# =

1. ED in vive (confirmed)

2. a Suspected ED (in vivo)
b. Potential ED (in vitro/in silico)

s I HE“ y to provide more confir-

®
mmdﬂm interventions / advice

Assessment and decision

making framework on EDC’s Management
= "Strict”
level of evidence high
= Potential EDC - in vitro/in silico severity of the effect/concern large
15y lation at the EU level ferabl
- prioritisation for further investigations =it R
- supporting evidence and WoE expert [y i ap i beys oF
judgements
Other types of info ¢ e ial for = "Soft”
tak tabolism used + other Consideration of the level of evidence and severity
considerations) steare * and nature of hazard and risk

Sevrily of the eitect)concer large

= regulatory intervention at the national level
- make for af
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Soft regulatory interventions

General principles

= Avold unnecessary use of /minimize exposure to
the chemical

= Promote generation of definitive evidence
How to make this operational
® ummm‘umnupuu:
* Incentives for industry
:p—- ¥ Fisk

> P for/ tion of action at
the EU level !

 Fapitation Sased b the precautionary principte

210
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Screening and Testing Scheme for Endocrine
Disrupting Chemicals (MHLW) updated far
QOECD EDTA Workshop, September 22-24,
2009 @ Copenhagen

Jun Kanno, MD, PR,

Division of Ceilsar and Moiecuiar Towcology,
Sinlogical Safety Fesearcs Center,

Maitional Instifute of Health Sciences, Tokyo.

Higke- This presaniation i parsy endorsed by e MHLW Endocrine Disruptor
Commiee and partty based on personal opinion of the presenter who i a

member of the CommiSee and of a memiber of S MHLW-funded reseanch
groups.

Do nat cie, ror the OECD EDTA Workshop only, contains unpubiished data

X LT ek B s eyt St ol

= Hormonally Active Chemicals (HACs)
=candidate for EDC

= Endocrine Disrupting Chemicals (EDCs)
=HACs that induce “adverse effects”

—Receptor Mediated Effects

=Receptor Mediated Toxicity

L — T — Shvmntal e AT
Receptor Mediated Toxicity
Traditional Toxicity
= Examples: Target Sitss
—TCDD: e “Nomal function
Substance(®) :;r:ﬁmirzme]
“Ete.
— Estrogens : ERKO* mice — no DES effect. Receptor Mediated Toxicity
No uterotrophic response. Target Sitse
“Protein Expression
sunsm:egl:. pecegy ::&mm"ﬂ
+— adverse effects SR
R e it T — e
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5 L]
Traditional Toxicity Traditional Toxicity
Tanget Sites Tanget Sites
Toxic =MNormal function Toxle ~Malfunction
Supsiance|@) ——— +Profeins|(Enzyme} . (Enzyme)
: — = "Membrane — ~————iliMembrane
T ——— . Elc. Tl
Receptor-Mediated Toxicity Receptor-Mediated Toxicity
Target Sites Target Sitas
*Probein Expression *Proteln Expression
ot - ~Harmal Timing _.m +Nomal Timing
substance (W) | —— | Fecepior “Fight King SubGtance (W) | ——®recepior Right KIna
«Right Amount +Right Amguni
B w— P T— o P r——
T &
Traditional Toxicity Traditional Toxicity
Target Shes Target Sites
=Maifunction *Malfurction
Tomic ’
Subetance|®) - o [E 1
—_— — T ~em
—— L eFl

Receptor-Mediated Toxicity

Target Shes

= -
| substance (m) __———MReceptor

Advarse EMacis

B e D

Receptor-Mediated Toxicity

No Receptor No Effect

Adverse Efacis

Target Sites

Tousle

sutetance (m) | ———"WRECEpior

B e e—

ikt e e T ST bty

Adverse EMfects
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A Paradigm-Shift in Toxicology

Traditional (Regular) Receptor-Mediated

Toxicology Toxicology Dose-Range
Regular Toxicity
(Membrane damage,
Enzyme damage, etc.) :
L - Arsystem H | ooy

st o nist) [***

uT

Reference - Oral contraceptive — EE = ca_ 0.5pgkgiday
{P=1.0mg/tab EE=0.035mgitab)

D

Sensitive time window and adverse effects

[Er——ye—y

— =
=

- Formation of neursl b=k

e LT Ca— T

1
THE POSTNATAL DEVELOPMENT OF
THE VISUAL CORTEX AND
THE INFLUENCE OF ENVIRONMENT

T e e ]

TORSTEN . WIESEL

Huryd miedkad Rloel Dryes aess o rmviisiep
e Y

«=+_ The design of these
experiments was undoubtedhy
influenced by the chservation
that children with congenital
cataract still have substantial

12 =
The Developing Synapse: Consiruction and /J |
Medulatian of wa;f:mmru and Circuits - i .J.l
Susara Cohen-Cory, of al shia [Ny (EEes
Scence T8 TTO [2002): . &
¥ "‘. u W »
| R
e eh e
e | [=22) [ast
H
o ] ‘

= e |\ |
Hebbean theory: Heob, D.0. {1945), The organization 2=t (_-Z .
of behavior, New York: Wiky %

e LT Ca— T
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Intrauterine environment-gename interaction and
Children's dovelopment (2);
Brain siructure impal rment and behaviomnl disiurbance
induced in male mice offspring by a single intraperitoneal
administration of domoic acld (DA] tathelr dams

[T e—

TPTTR RSN LTI T —————
b Pk v gl dur Mo e

i 85 Pebdrs B

Hry, e B o0l Proves

B T e — o e, b o ST kb

e e e e— Chv st L o DT ST bt

[0 oegstts
) oagmias
B cegmirs

Opantisid
9, Tosal insiarns bravelend

B Tirha 404 AL BL ERTIET B

W3 Nearhsar of maen

LiphUS BINSEDN 185

B4: Thbe 504 i Fight anes

#5: Mambier o1 varsHon

89 Latenicy 10 light area

Elerwaied ghes man bosd

7: Total diskarca braweled

B Thrwe wpw ot b ooen wie anes

#3: Kurabar of eniry i s

Faarcosdi i

#32 Con a

Y ComteTre freealng

995 Turd ewsng

B T T R—

a4 ey
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Characteristics of signal toxicity in
embryolfetus, neonate and children

* Target:
— Mewronal system, Immune system, Endeerine systemn {under newro)
* Key
— Systems that keep MEMORY = Stepwise build up of the system
— Disruption during building up cannot be perfectly repaired
— Level of disruption
- Cell deatn (loss) level
= Mon-cel death keviel == Winng defect J circult defect

time

. 1 [T
L g

BT e T R —

B i ——

Sclentific basls for risk analysis of food-related
aunsmaaawnnpamular reference to
neaitn eMacts on caikiren

- Yuzo Hayashl
Comparatve |uvenie safety 15ting of new
therapeutic candidates: Relevance of

Iaboratory animal @ata to chilgren
- Tim Andersgn

Children's toxicodogy from bench io bed
- Liver Injury x 4

Children's toxicology rom bench fo bed
- Drug-nducad Renal Injury x 4

Intrautarine envirenment-genome Interaction
and Chiigren's developmeant x 4

Essentlals for starting a pediatric efnical study
x4

Chlidren’s Immunalogy, what can we leam from

anmal studes x 3

The Scheme

Since 1998, multiple Research Groups have been assembled
for studying EDCs issue by MHLW*

MHLW Screening and Testing Scheme for Endocrine
Disrupting Chemicals (2002 (ver.1) and 2005 (ver. 2).

* Endorsed by the Advisory Commitiee on Health Effects of
Endocrine Disruptors. htto:iwww nihs.go jpiedefenglishiede. himi
= Screening: Priortize tens of thousands of chemicals by
hormonal activities.
Definitive Testing for the risk assessment and following risk
management (priortized chemicals).
“The Japanese Minkstry of Heaith Labour and Walfare (MHLW) Health
Solence Research Grants.

D Ly e —

D

e L

I.om

i WD BT AELANA 0 AT AT

S @ s Dk Eagh

@’Qﬂmriﬂa s rigar Pagi

e i e e |
DT, § frectrno oo
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il Acheme for ED scresning and tessng (MHLW)

Fcan
Jrres— .
Rk
™
et [ — P
- e T

Developing priarity list DB

Rearrangement of a pricrity list by a combination of accurmulated data

e e paa— e e

Extended Scheme for EDC Screening {including dioxins)

Definifive Testing!!

B e — T

Check Points «r Screening

= Ligand Binding

— Competitive binding assay

— In silico binding models .
* Transcription / Translation

— Gene products (in vitro) |
* Reporier Assay . N —
— Target Organ Response';'l'mw
® Utsrotrophio Assay
# Herchbenger Accay

= Others

— Steroid Hormone Binding Globulin
affinity

— Sternid Synthesis, Metabolism, ete.

Lt — e
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Fo] For Estrogenic Compounds

Reporter assay: ER alpha, ER beta, sic
High Throughput Scresning

Tl

—
™ biam ool e wporie: my

===

B T T — o e, b o AT b

= Bisphenol A ERu Reporter Assay (Hela cell)

HTE8002 | Estradinl, ITH 1

Ll

[107)

LIEIT ]

[Ex1012M)

TRERTERIE (BN

10
HISOREZE B ismbons| A gEo t =

(EBX10TM)

)

hv st o T AT A sty ey

(1<)

D 0 7 T W Bt T ] g

- Basic Mechanism of Endocrine system;
Application to Screening of HAAs

It is a Feedback System :
Hypothalamus and Pituitary Gland
Are Monitoring the Serum Levels
of Hormones.

CME input
- { Hypothammusa
Releasing hormone

—= (_Pituitary -

d Parlpharal gland
i No Feedback Loop
(uTorael = Higher Sensitivity to both

Agonists and Antagonists

D Ly e — il

= Mouse Uterotrophic Assay
Agonistic acthity detection (Groups 1-6)
ovx
¥ LLLLLLLly
Acclimatizaton [ smear WSS AP
I T 1 1
W ™™ W ow

Antaganistic activity detection (Groups 7~11)

! e YN

EMEA™ . Estnus cyvie aesarwalion lonky unoycling fice wirs e
l Taal charkal of vahich (4 ¢ o po Sally advistiaion ki 7 Sips)

Acclimatization

T

| Eyrpeanedial (0.8 pghg) s e injaction 15 minuims after byt chamicsl admiratiutien
[ ST P—

D 7 T T et Sy ] S P T [ vre—
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= i =)
Data
e ¥ . i vio +
150 e Fncria SR ¥ T4 Heorsh)
1 | Eod-fue) s, | po.
E‘ ER u i : C.:CCE 2 o 35 |@ 3
?R" | h: B A [ Lthc 1 o7 O7F
i ] o s
E - — ER o EAE —
& 60 ¥ T =
E - i% 1k: :—_\HML i —
g _ _ =1 ] T =
2% o =
& =
0 g - [w]
. Y AR e bae siTLidon
= TRbsta + XM wysbem
Ll Sda bl 1 1 S amrghr AT promin
B s w0 1m0 me a2 oo .
EPamphy ic) FE (sphg.ac) L o WO i 550 BPa(mghg, ac)
4 DE 08 08 045 06 EE(mphgac) +Only Trom MHLW.  METI dase 5ome mare
& =2
Definitive testing Definitive testing
(under development by MHLW research groups) (under development by MHLW research groups)
Key is to use ordinary strain of rat (or mouse)
and combination of ordinary procedures (more
precisely "as ordinary as possible”).
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= Definitive testing end points:

= Mult-generation studﬁendgoints are not sensitive to
known-estrogens such as DES and 17beta-estradiol

= “Low-dose effects” = Early Exposure - Late Effect

— non-reprotox endpoints
— Neurclogical endpoints, Immunological endpoints
— may look like ageing-related phenolypes

Endocrine Disrsptore

AR
T EN . 3
=

PT35S T e S

e

D e

£ ®
Oing life span test for rodent by Dr. Ohta, Food and Drug Safety Center
Bisphenaol A perinatal Bisphenol A perinatal Diethylstilbestrol (DES)
Exposure study exposure study exposure study 1) Pt i [
«1st study> <2nd study> <2nd shsdy> 2 s L

) Danngs %, 05, 05, 8 ey (f. § jghg dary i penimen for Utarrtropis maay]

din 10 duma =r mae/grsce (40 or misrs sl ans faraisn par ponl
CERa Dr. Shufi NODA CERI Dr. Shufl NODA Argyn Dr Rycta TANAKA ) Expossrapasiod  PHD | Besugh §

4 Excl poimtn

Wl G nm (e 0]
EIBPMMIMEPN Mrts —= Dabs —= Wens —+Bwn  —e 6wo Sdwo 100w
.0 10 pregniant rat Blsphenal A[BRA) DES i "5
0. to pregnant rat P.0. to pragnant rat —
doc: 5 through pnd 20 Epcﬁg:?gnmum apc & through paa 20 s B Aok A
X1 e BDE L1
Sl 0.5 pgig/day, 0.2 ngfgiday R — -
o “9'9‘“3‘; S pg/kgiday, 2 ngfkgiday g - [ ———
ki3 0 [S—— [T, Viagind ma (Ta par wad
400 Mgy, |50 pgigiday. 20 nafigiday o e, e
and T hek  Made -
EE =0 pgikgiday gk i :.m..:. m:-::mmm
B A ey M P
B we— STy — T Ta— P a—
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Schedule Controlled Operant Behavior (SCOB)
by Dr. M. Miyagawa (National Insfitute of Industrial Health)

Fomatriched Feeding [Body Weight: 300g]d'). 200g( £
Aute-shapisg {7 sewsioes| (sian o 12 wesks of age)
FR2 (2 sesskons)

FRE [1susmion|

FR (1 sessions]

AR Mis FR 10 DRO 10 sec TO 4 sec (25 sessbonm )

Al Mis FR 10 DRO 10 see TO 430 e (A, 35 sessions)
Al Wi FR 1D DRO 10 sec TO &35 mec |, 25 seasions)
Phermscstrgicsl chalknge lets (ssthamptetasing
Pharmacsiogical challengs et (haksgardal)

ppupp NS

Prograss ra bom dpe S0 pnd 20

0,033, 33 33 pem of BPA I St
=0, D025, 25, 25 mgrhg bm |

B e —

Percellome Method

= Concept:
— Obtain mRMNA guantity data in a “per one cell
{average).

basis

« Merits:
— Accurate comparison among samples I/ organs
— Accurate comparison between studies
— Accarate comparison between different microarray (difierent version,
different make)

D L e ———

Background Transcriptome Data for
Endocrine Disruptor Study:

Adult (cycling) Female Mouse
Current Tox Study: Averaging out the cycling females

Hypothalamus:
Mouse : CSTBL/BCrSk 2 11wa Botui
cyche-4 stages (vaginal smear during sampling}
Target: 5 cogans—
Parcalloms
GaraGhin Mouse Ganoms 430 20 ]
=8 per stage Wagina

e ey T

Percellome Toxicogenomics

= Will shift EDC research from Regression model-
based (fingerprint-based) to Signal cascade based
(mechanism of action-based)

* Can be used as EDC “Screening backup™ and
“Testing backup™

= In the future — may lead to modification of existing
methods / protocols

S 387 LTI BT P T ] g Dineetalin e T BT g
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41

T T e —

' ADR agonists

D

Lt —

Use Percellome
Reference for pathway screening

D e

Percellome Project
Toxicogenomics Back up
« I vitro sampies

. neuronal cufturs

«  ES cufiure, sic
« I vivo samples

=

| Mewrg-:

Dehavior [operant expenmants)
Immume-:
autolmmane modulation

/  Endocrino--

4

male

female

development  maturation
aging-related

e .

T

0.0 LTI BT ot e e

Summary

T e
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Sensitive time window and adverse effects

Traditional Toxicity
Target Sites

“Maitunction
. (E ]

Towic
Substance|@) (
____:——-.MEmht
T ——BEIL,
Adverse Efects

Receptor-Mediated Toxicity
Target Sites

Toxic
substance (W) ——— T meceptor

Avdwerse Effecis

5 e o SR b

B L ———

D L ra—

B e W a——

‘Efudy Target for ChIren's Toxioolcdy DORGErmINg tha
&7 of 4 48
- Classic Toneology .
Targst of this stu et Conclusion
_.-;.'J .'-'I.'.'.‘_'_"“ AT, + EDC issue is Receptor-Medisted Toxicity
<& Immune e, . S (Wrong Signal)
.').. o Hryeruany ’ , “
5 e * Target is Meuro-Immuno-Endocrine Metwork or Homeostatic
i P R system
- Cweanin ; N
fb_i _h) Weaning w (commeon/shared signal molecules)
Y *}' /
' : * Modification of NIE network at embryonic, pennatal andfor
S — Lﬂ_.! infantile stages results in Imeversible changes of the fine
Ean . structures and induces adverse effects that, in some cases,
Child” Phase Adult Phase become overt in the later stages of life.
| Uimitation of * Screening and Testing protocols should be designed to cover
these points.

+Sutty On "ehiid phase” Specc reations
«Development of toxicology testing concerming

B e —— [T T YT O —

D erm—

“Miuration phase of Heurs-Endo-immunogical system
-Unbaiancad phiase In NEI homeostatic system | 1
| Extrapoiation |

B e T R

222




end

223

ENV/JM/MONO(2010)3



ENV/JM/MONO(2010)3

1 SPEED '98: Assessment of potential EDCs using medaka
Manitoring of chemicals in iﬁ; environment, Literature search.

L - In vitro receptor binding,
Activities on Testing and Assessment Vitellogenin assay, Partial Life Cycle Test, Full Life Cycle Test

fED in Ministry of the Envi 1. J
o in Ministry o e cnvironment, Japan 2 ExTEMD 2005

3. Participation for establishment of TGs in OECD
Fish: 21-day fish sereening assay, Fish sexual development assay,
Taisen Iguchi (Comparison of 2-generation test vs Full life cycle test)
Mational Institutes of Natural Sciences Amphibian: Metamorphosis assay, (Partial life cycle test)
. | S Invertebrates: Dophnia reproduction assay (Annesx)
Mational Institute for Basic Biolegy Men-animal: (Lir vitro screening using receptors of fish, amphibions)
Okazaki Institute for Integrative Bioscience

4. Collaboration with USA EPA (US-Tapan) and UK DEFRA (UK-Japan)
Kunihiko Yamazaki Comparison of 2-generation test vs Full life eycle test using medaka
Environmental Health Department Amphibian partial life cycle test using Xenopus fropicalis
o . Use the same chemicals for invertebrates (mysid, copepod and daphnia)
Ministry of the Environment, Japan Establishment of reporter gene nssay using fish and amphibian hormone|
recepiors
Establishing testing methods fer stickleback

- Framework for the risk assessment of EDCs in
OECD Science m-.,mm, SPEEDO8

| Matienal Coordinators | FG::,I:;:S::M .Scncc!ung . . i i
I Breeding In vive testing animal : Japanese medoka Cryzias lofipes

e Selection of priority chemicals  E And

r - i - ba y priority chemicals strogen (Andregen) receptor

| Endocrine Disrupter Testing Ac;:]“:::gnmm based on the menitoring data binding assay

& Assessmernt (EDTA) Task Force | Arimal wetfare & published data
% i Flw_-tr!mugh System
£ Sratistics In vive vitellogenin assay (VTG assay)
Validation Management inal 21 days: 4 months old, males
Ef'oup—mummliun VME non-anima Partial life-cycle test (PLCT): Evaluation during 1 generation

Secondary sex characteristics Hepatic VT&+Gonad histopathelogy

VMG-ecotoxicity I 70 days: Eggs to 2 months old, both sex
‘# ' - Final examination
i Full life-cycle test (FLCT):Evaluation during 2 generations
Examining the same analysis ag PLCT in both FO and F1

.a.mphm.am | Avians | Flsh . Tnvertebrates Breeding test is examined between FO and FL
enopus laevis Japanese quail M:mmiw: “| | Mrsid, Daphnia, Cepepad, 170 days: Eqgs to 2nd generation

Stick i Chiraramids, ete
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Histopathology

Medaka Test Results
LOEC [ug/Ly
Methods Endpoints
MNP oP aea op™-DOT
Estrogen receptor [ER) Binding to ER + + + +
binding assay
WTG) VTG i 35 64,1 334 1.50
assay
VTG induction 11.6 114 470 -
Partial [ife-cycle tast
Testis-ova development 11.6 23.7 890 0,195
VTG induwsction - 9.02 1185 0.522
Full life-cycle test Testiz-ovadevelopment 177 304 1185 0522
Fertility (17.7) B23 1185 ops22
NDH‘: B2 9.52 243 0.145
(Testis-ova in Fict)

MOE’s Perspectives on EDCs —ExTEMND 2005—
Observation of wildlife
-Continuous observation of wildlife at the local level
- Survey and evaluation by monitoring

Evaluation of the environmental concentration and exposure level
-Environment survey and wildlife monitoring of substance
-Estimation of concentration levels of substances in the environment and se on

Promation of basic research
» Acoumulation of basic biological knowledge of wildlife

+ Species level ch
-Callrlnn‘mnlccm:"l:.lwl approach(for example development of BNA micro array)
+ Basic research contributing fo test methods development

Assessment the substance which has endocrine disrupting effects

+The selection and assessment procedures of test substances concerning the
endocrine disrupting effects(see next figure)

+Implementation of the test(use T&s in OECD ond 5o on)

Rizk assessment and management
Promotion of information sharing and risk communication

http://www.env.go.jp/en/chemi/ed.himl

Schematic diagram for selection of st substances and
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u Fish 21-day Screening Assay Metamorphosis Assay using Xenopus laevis
Vitellogenin Assay ]
- Animals : J Medaka ias Larti
mmggs::: Zggu:mcﬁhs sEx: n&?ﬁpg m{‘,}d without EDCs
- [Dose: six concentrations including contral

= Measuring: pH. DO. temperature (everyday) and actual
concentration of chemicals (once a week)

= Feeding : artemia 3 times per day, Gluttany

= Exposure method: Continuous-flow mini-diluter system Metamorphosis © e \ {+) acceleration
- Periods : 1.2.3 weeks, dissect 10 fish at every week -
- Endpoint: measure vitellogenin level in liver by ELTSA Reproduction Assay using Xenopus fropicalis
= Statistical analysis and ebtain no-effective-coneentration (MOEC) in CO”O.IDO ration w |-H.1 Us EPA
Culture umil 90 days post hatch Ex?;:‘,ilm VTS analysis Xengpos fropicalis 2n life cycle: 8 months
WU y -] Xenopus laewis 4n  life oycle: 2 years
Tnvertebrate: o)
Based on QECD T6 211 95
Daphnia magna reproduction test 55
M4 medium g 'E
2121°C g_
16L: 8D E
= = (=" —_
i s
o O
£5!
Day 2 Day 7 TDay 21 = =
"{I'.nl of reperiment) Lo
. . ' x 2
e e 58
Wigh Conitrol I__ - = .
coTeniTation mPrLugSnR:m 10, 10, . 105 10, . 10, 10, 10,
Nominal concentration (ng/L)
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P Multiple
" idpoifits USA-Japan Bilateral Meeting
v " Jol | [in shor®
D . pE= 1.Fish group:
X = - Comparison of Full life cycle test vs Two
‘ i! EEE® generation test using medaka
2. Amphibian group:
E
uimmhm“ Establishment of partial life cycle test using
gene X icalis
S gy enopus irep
to induce male
EST project 3. Invertebrate group:
Microarray is Selection of test chemicals for Daphnia magna,
e mysid and copepod.
RMAi has been
established
Supported by MOE,
MECST & LRI

Comparison of FLCT and Two Generation Test

#LJSZPA and Japem are working on the test
profocal

Effects of meternal [1]z]3]4]5]e[7]8]a]1011]s2]

frorsfer will be determined

& chain of 9 clemicals were |L2 Gl d £ L3 bl LA K i
presented in the DECD Development/ Growth

Weeks |1|2| !|-I |5 |E| 7 B|§|1ﬂ 11|1z|1::|1-||15|1s|1?|u|m|zn|21|zz|23|u|25 ZE|
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Reporter Gene Assay using Fish Estrogen Receptor alpha
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E’“;Eﬂ: )@ CHEMTrost CHEMT’msr

The use of Test Guidelines for Overview of talk -8 short topics
assessment of EDCs —
views of Environment and
Health NGOs

* Problems with legal definition of EDCs.

» Hon QECD tests must be considered.

» Use sensitive species - OECD molluse TG.

* Address complexity of endocrine and interdinked system.
» Ensure best use of sacrificed animals.
e
>
F

Gwynne Lyons, Director of CHEM Trust Make explicit - limitations of any proposed battery.

- also on behalf of WWF-EPO and HEAL

Take account of new insights in toxicology.

In risk assessment — consider ‘mixtures’

OECD Meeting, Copenhagen, Sept 2009

werw cherainsl oy sk

%CHEMTN&I’ CHEMTmr

Mechanisms of action can take

Issue 1: Definition of EDCs .

decades or more to elucidate.

#* Mo need to have an OECD-wide agreed definition, better left
to national or regional regulatory regimes.

» Still debate over how TBT causes imposex.

= IPCS [WHO) definition is NOT acceptable for legislation ...
.. alters function(s) of the endocrine system and

consequently causes adverse health effects” » Do not want a definition in legal text which
would mean regulators having to prove an
* This requires proof of the mechanism of action — and the endocrine disrupting mechanism of action —
ability to show without doubt that the effects seen are a and that the effects seen were a direct
consequence of this mechanism — and alsc proof of adverse consequence of this.
health effects.

m e

229



ENV/JM/MONO(2010)3

: (a5 CHEM st

Inclusion of the term ‘adverse’ effects
in definition is not appropriate

* In EU, REACH regulates chemicals with ED
properties if evidence of probable serious effects.
- pesticides with ED properties will be regulated if
may cause adverse effects.

* Therefore, inappropriate fo have a definition which
would mean a chemical was only defined as an
EDC if a higher level of proof was available to
show it definitely caused adverse effects.

@ CHEMTFusr

Barrier to action if have to prove
an EDC causes ‘adverse’ effects.

¥ Does it mean adverse effects in humans and wildlife.
If =0, how to exirapolate with certainty from lab tests?

¥ If it means adverse effects in lab animal — could
reclude regulating on basis of in-vitro tests or on the
asis of orgsgh'ogemcity identified in a uterotrophic
gsdsav — a5 some suggest increased wt of uterus is not
adverse’.

¥ If definition is too restrictive — it will effectivel
that no chemical is ever identified as an EDC.

mean

@ CHEMTrust

Issue 2: Use of non-OECD tests

2

¥ Scientific knowledge develops all the time.
MNeon-OECD test results must be considered.

¥ Independent test results should undenge scentific peer
review and be published.
Regulators should decide how to weight such studies.

#* Should not be necessary in all cases to repaat — nor to
subject the method to a validation procedurs - nor to
evaluate the substance in an existing OECD test method.

¥ Industry should bear responsibility for assessing safety of
their chemicals — but may be problems with bias.
MNeed independent scientists & Government laboratories

230

@@CHEM%:‘

Issue 3: Identify sensitive species for use in tests

¥ Imposex in wild— but still no OECD agreed TG,
¥ ODECD now has mollusc draft Detailed Review Paper.

¥ Prioritise partial life cycle test with Potamopyrgus antipodarum.
Optimisation and validation of SOP now!

¥ Other mollusc species need to be worked on.

¥ Urge Governments & industry to support this work.
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@@CHEMM?_—

Issue 4: Address the complexity of
the endocrine system

» Could current testing be done better 7

» Need to move beyond attempts to validate a
handful of narrowly focused assays.

¥ Consider a comprehensive assay — looking at
all tissues and organs. Examined by experts
in that part of the endocrine system.

@@CHEMM?—

Issue 5:;

If test on animals...

.. do not ‘waste’ the life of
these laboratory animals, -

but ensure TGs make best
use of the animals that have
to be sacrificed to identify
harmful chemicals.

(g, CHEM Trost
)

If Extended 1- Gen reproductive
toxicity test is to be conducted...

# It should be mandatory to include endpoints for
developmental neurotoxicity and immunotoxicity.

# Also - include mammary gland development.

» Why not? Cost 7 Or an unexpressed wish to
avoid getting information which could identify
chemicals with such worrying effects?
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?@ CHEMTrust

Issue 6: Proposed testing batteries should
make explicit their limitations

» Only by making it more explicit where the known
gaps are — will there be the necessary impetus to
fill such gaps.

= Existing screens and tests are sufficient to say
some chemicals have endocrine disrupting
properties, but not sufficient to ensure a chemical
is not an EDC.
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NS

%PCHEMTM* CHEM?F‘vs"
N/

Issue 7: Take account of new insights Non-monotonic response to fetal exposure

» Hormones work at low concentrations

* System already ‘off the base-line’
1ppb

# Low dose effects may not be predicted by high dose testing Control DES

Mewhold af al

# Mon monotonic ‘inverted-U’ or U doseresponse curves for il
005

EDCs do exist

* LUPROMN — for prostate cancer and endometriosis
TAMOXIFEN -for breast cancer. Both non-monotonic

Mother's exposure during pregnancy fo 1 ppb DES causes
# TGs should specify the need for low dose testing obesity in offspring, while 100 ppb causes weight loss.

High doses did not predict the low dose impacts.

(5.)53) CHEM Trust

@E_CHEMTM:-
Issue 8: Mixture effect
Issue 7: New |nsight5 » Recent lab work shows that hormone

disrupting chemicals can cause effects even if

each is individually below its effect level - *

% Phytoestrogens in the diet something from nothing

» Mot an issue for test method development —
but it is an issue for chemicals assessment

# TGs need to clearly specify optimum range ?

# Must be dealt with — in a simple easy way.
Urgently!
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Remember: EDCs APPEAR TO BE PART OF THE
JIGSAW IN THE(:E[I_JOLOGY OF MANY DISEASES

%" CHEMTFust
Conclusions ...

# More work to address complexity of endocrine system.

# More resources needed to identify chemicals with ability to
cause brain developmental disorders and metabolic
disorders.

¥* Urgent need for an OECD TG on mollusc.

# Need to find, if possible, alternatives to testing on animals.
Improve non-animal tests predictive ability | metabolism.

# If lab animal are used in testing, make best use of these.

(8 e CHEM Frost
W)
o=

Conclusions....

Progress has been made. TGs have
been developed and more in the
pipeline. Much has been learned
about basic endocrinology in various
taxa.

Vital to keep up the momentum.

Governments and industry MUST
ensure adequate funding

st chcsie s 0 b
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%@ CHEMTrusr

Conclusions cont...

» Environmental NGOs are aware of the
many pressures and constraints in your
work.

* Whenever consideration of the costs of
testing chemicals threaten hest practice —
we hope you will ensure these costs are
weighed against some of the human
and financial costs of ED-linked
disorders — such as diabetes, fertility
treatments, hormone related cancers,
and deficits in intelligence.
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www.chemtrust.org.uk

Heurojagieal impaiment In Chidrer

WWhiat could new ELI chemicats lgisiation deiver for putlic health?
A Brisfing for Doctors

Pl

Pt o, Wi, i, s, o by CHEM o

Eveast Cancer and to hormonally active chemicals:

An aopralsal dﬂegemcevmm.

Pty e Ak Ko, ot -k e Py L At Py

Erlefings on e potantial roke of harmone dsmpting chemicals In breast

i i g P et mai e Mo o

Effect of pollutants on the reproductive health of make vensbrate wildife -
Mﬂe«smgrma
ey el e il

Male £ Neald disorders and the potential role of exposure to
SRV rarments chemiaais =

el

ww charaiesl 0o b
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THE USE OF TGS AND OTHER

TOOLS FOR THE ASSESSMENT OF
ENDOCRINE DISRUPTERS:
VIEWS FROM BIAC

Reémi Bars
23 September 2009

ENV/JM/MONO(2010)3

Qutline
[Em e
o Endocrine disruption
o Definition
o Assays and testing
o Approaches

o ECETOC

o IPCS Mode of action framework
o Hazard identification vs risk assessment
o Challenges
o Suggestions for future OECD activities

Endocrine disruption (toxicology)

[nmm~ nm.gly * Mode of Actien

e

Endocrine system Immune spstem Hervous system.

Arbarrse ettt P cioe ey (o080l msanbovde the (1AL maneb.-l-m!

ERSsering Sarapion

= Disruption is onky used to describe = effects. = on the endocrine
system, Why?
= Endocrine system i just anather prysiological system.
= The way endocrine Lowicity s determined & no different from the
wiay other forms of toxicity are determined.
eceloc

P e

Definition of an Endocrine Disrupter

B —————e

o “An exegenous substance or mixture that
alfters function(s) of the endocrine system and
consequently causes adverse health effects in
an intact organism, or its progeny, or
(Sub)popuiations” (WHO IPCS, 2002)

o Endocrine activity
o Endocrine disruption / toxicity
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Tiered, Hierarchical BIAC: Tiered, Hierarchical
Screening and Testing - Screening and Testing
i e o Stage 1: Initial Assessment to set priorities for

further evaluation

Stage 2: Screening Assays focused on mode of
action

Stage 3: Definitive Testing (evaluation of apical
endpoints, adverse effects and dose response for
hazard identification and use in risk assessment

Tiered, Hierarchical Interpreting Results of
Screening and Testing - Screening and Testing

Physisiagical Eeaparas!
Essgenoin  —, Mclecular Tamgetls) —— Drirg Forcs . e heaith o ffect
S v v

" n'maﬁzm:-‘-ud T srdpaine
- i siep apical scudies

Aniiies . Mseiseductass o inersssein . Cunesmiemoisic
‘hitTion rettasmogicbn anerria

Finaateride {—=  $a reductsn . Docrasse DN ——=  Prostate ataphy )

e inbvbition at barges calh P

n
ediect 1

s e o, . Suflicient evideror of

ereloc i .

VR L8 o, Broiad 19 b B 1Y 0 P, B 27 8 0 11
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IPCS Mode of Action Framework

Elements of the IPCS WOE analysis
1/ Description of key events
2! Dose-response relationship
3 Temporal association

4 Strength, consistency and specificity of association of adverse
effects with key events

5/ Biological plausibility and coherence

8/ Other modes of action

OVERALL STRENGTH OF EVIDENCE

an evaiuation regarding e relafionship between an ouitome of concem and
:mnmmw 3 ive endocrine-miadiated

Exposure io 3
o ot these associatons Invoive mechanisms

- Testing: Potency Considerations

Interpreting Results of

+ Spectficity: Endecnine sdverse effacts observed ot lower doses than cther bpes
of taicity.

+ Belevance ; Belovance of LD mechanism of 5:ton 1o human of envirosmental
spedies

-

Dosa level: NOAEL for snoccrne aoverse sfiects =
GO R (' ;1 v = 30000 ngt)
Exposan duniien: Endeaine adverse «oc deiocwd in

Bt e Saverity of 3 dvirie eifects; Sight caliy i Ggnal coemag wilh i
consequence on e neproduction unction us diear eflect on fertilty.

.

-

« Mumber of species sffected from regulsony toxichy shudies:
Fat mouse, dog, fsh amphibian b .
eceloe

TR0 o taep. oo 9.0 v Y 8

Should Use Components
of Risk Assessment

Hazard
Identification

Dose-Response
Characterization

Exposure

Assessment

J —

Risk Assessment

Challenges

o Thresholds
MoA like others

o Sensitive lifestages
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Life-Stages Evaluated by Standard Toxicity Tests:
Windows of Vulnerability are Not Mew nor Unique to the
Endocn’ne Disruption Hypothesis

congeptan t-uT.h

adalescent

[.ﬁu'ﬂnpment e
su.'h{h.mmc

chronic \'(ILIC’ LL(II'

l

mprmiu.cunn
s, s e
s remp———
‘43‘?‘46—?“5 13 weeks 90-05 weeks J
Life Span of thé Laboratory Rat in Relation to & Life Stages of Tests

Interpreting Results of
Screening and Testing

o Weight of Evidence: systematic &
comprehensive review of ALL relevant studies

o Published studies need careful weighting
o Weight of Evidence requires qualified experts

o Validated appropriate methods conducted fo
GLP are given greater weight

Path Forward

o Meed to avoid fragmented approaches to testing and
assessment

o Scienfific approach must consider mode of action, dose
response and exposures and therefore risk

o Must be a formal, systematic Weight of Evidence
process applied
o Risk is the basis for determining appropriate product
stewardship and management actions
with Margin of Exposure using MOA and data derived values
for UFs
There is a need to have adequats exposure informiation for

EAS substances with thresholds, including exposures of any
identifiable susceptible s uL)[:»c:q::L.|Ic1t|c:|nr

Consideration for Future
OECD EDTA Activities

o Work to develop Harmonized Data
Interpretation Procedures for endocrine
screening assays

o Organize a workshop on Weight of Evidence
approaches integrating results from mechanistic
screens (and if available, with results from apical
tests)

To better understand when additional apical testing
would be necessary
o Need for pooling case studies, making these

more broadly available: IPCS, OECD, ECETOC,
etc.
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Consideration for Future
OECD EDTA Activities

Mutual Acceptance of Data
Animal welfare

Guidance on how to use the TGs in
regulatory settings
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