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EPA’s Statutory Authority Q"
EPAQ i R HE R 0

Food Quality Protection Act (FQPA) &R & Z&E#E:% (FQPA)

= Requires EPA to: Develop a screening program using
validated assays to identify pesticides that may have
estrogenic effects in humans.
EPADET : A EHRESN-HBREAEEAL TAKICIR O 7 R EREH
DEEZLNIRBHEIZHET DRV -7 EEERTHL

= Authorizes EPA to include: EPAIZUTD#EE5%%:

« Other endocrine effects, as designated by the EPA Administrator
(e.g., androgen and thyroid; endocrine effects in species other
than humans).

EPAREICLYIRE S A DR MM CELIEER (FURRS Y BRIR. ARILS OFE
~DRSBHAEREE)

» Other non-pesticide chemicals that:

DB BALNOYETLUTOLD
« Have “an effect cumulative to that of a pesticide,” and
e To which a substantial human population may be exposed.
TR FDEEIZHL TR IFEL. BEICAODE S RESNEED
= Safe Drinking Water Act (SDWA) Amendments
BRHKELE (SDWA) IEEIE
= Allows EPA to require testing of chemical substances found
in sources of drinking water, if a substantial human population
may be exposed.

Z<DAONBEBESNSAREMAHEHIHE . EPADNTMKRICEFTNSLENE
DABRERBATHLERBEIZT B,




Endocrine Disruptor Screening '@
Program (EDSP) W

RSB R —=2%
0% 5., (EDSP)

Established in 1999 following recommendations of:

LI DHEBEEE TI999FEIZHIE
the Federal Advisory Committee Act (FACA) chartered
Endocrine Disruptor Screening and Testing Advisory
Committee (EDSTAC) of 1996-1998;
EIBEME B REX(FACA)[ZKY1996~ 1998 D A7 ik
MELMER V) —=2 T RUEHBREMEZ A= (EDSTAC)
HE
public comment; and
—RBRaAR
EPA’s Science Advisory Board & FIFRA Scientific
Advisory Panel
EPARIZHEMEZER RS LURRE - REHR - REFIE
(FIFRA)RIZHEMEER



Two-Tiered Approach ‘@
—BRE77O—F

o Tierl 1B
In vitro and in vivo screens
EENEERAR D) —=20"

Detect potential to interact with
endocrine system

R REDHEEEATTBEEDREN
o Tier2 SE2EXRE

Multi-generation studies covering a
broad range of taxa

ILEEE D5 AR ERET S SRR

Provide data for hazard assessment

BEEMHMEICEET 5T —2iRf




Tier 1 - What it is ‘@
F1EE- B

“The goal of T1S is to detect
chemical substances or mixtures
capable of interacting with estrogen,
androgen, or thyroid (EAT) hormone
systems.”

[TISOBMIZTANOS Y 7ROV E

FUHIKRRRILEL %R (EAT) EHBEERT
HILEMEERFTET HETHD, |

(EDSTAC 1998)




Tier 1 —What it is not
F 1R - BRIV EI18

“The objective of T1S is not to
determine dose-response
relationships, confirm the
mechanism of action, or determine
the adversity of the chemicals’ effect
on reproduction and/or
development...”

[TISOBEITAZERIGEFZRDETE. fERAA

N=ALDHEBOLETE - HELGEADILE
MEDBEEEDFETIEELY, J

(EDSTAC 1998)
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Screening battery considerations <
AO)—=o T —&ICETHEREE o’
Given the complex interactive nature of the
endocrine system, it is clear that chemicals

should be screened for their apical activity (e.g.,

the ability to alter growth, development or
reproductive processes) rather than just for their
sex steroid activity in in vitro assays if the

objective is to effectively detect their potential to
disrupt endocrine regulated processes.

AR DERTHEEREEEETSE. ADBRIZKY
FHINSBIEET AR EZ I RMNICHRIMT 5L BEME
THEE. ERNSTICKDIERILELERZRET SEYD
B TOER(HRE. #ZECEBEBRIEZEILSERERLLE)
[2DWTRY) =T H#TIRETHADIZAATH S,



Proposed screening battery ‘@
REShTWARY)—=25 —&

= Designed to ensure detection of EAT hormonal systems interaction
EATRILVEVREDHEEERZHERICRIT 2L IKET

= Fulfills EDSTAC recommendation that a range of taxonomic
groups be included
LR D D $BREE S OEDSTACIC KB HESREIE (THEHL

= |ncludes sufficient diversity of endpoints to maximize sensitivity
and minimize false negatives

BZMERKICL. AEUEZRERICEEDDZOIURRAUMEFTES
[CZHEERFT-E5

= Emphasizes apical assays to provide more comprehensive
assessment
FYRENGEHE ST A-DIES A MICEREZES

= Meets overall objective of detecting potential endocrine-mediated
effects regardless of MOA

MOAIZEIRIGK AR M REN T DIERELTEZAONDLDERINT S
EVSERMBFEER=T




EPA Tier 1 Screening Battery ﬁ%

EPA% 1&'}%;{7 I) _:yﬁ‘_ﬁ L gt
=  Steroidogenesis (in vitro)
AT EARELE (EK5Y)

= Estrogen receptor binding assay (in vitro)
TIROT D ZREFEEHER (LA

= Estrogen transcriptional activation assay (in vitro)
TIR+OTUEREFEMHEHER (A

= Androgen receptor binding assay (in vitro)
ToROT R BREEHER (LA

=  Aromatase (in vitro) T OTA—E (K5
= Uterotrophic assay FERXRKR
= Hershberger assay Hershbergeri®&&

= Pubertal female assay szt ER

= Pubertal male assay RCEAHA I AR BR

=  Amphibian metamorphosis assay
[TES P

=  Fish short-term reproduction assay
S SR A BB R



Modalities (&)

Hypothalamus-Pituitary-Gonadal Hypothalamus-Pituitary-Thyroid
BRRTE—TEAF—4£5ER BERTH-—TEE—FRR
= Male pubertal TP AR = Male pubertal T B SRR
= Femalepubertal  MEPEAREH = Femalepubertal {4 R ERER
" i i 5 .
Fish reproduction £ $ED 4% = Amphibian metamorphosis
MAEEDERE
Estrogen Tzrm%> Androgen 7rrasy Steroidogenesis XFaAKEE
*  ER binding = ARbinding = Aromatase
ERFE S ARKES FAvE—t
" ERTA = Hershberger = H295R
) grtgg)atrjcéphlc = Male pubertal = Male pubertal
T4 R B T R AR
= Female pubertal , ,
M R 2R A = Fish reproduction = Female pubertal
= Fish reproduction RBOER HEE R
RIBOETE = Fish reproduction

BIEDETE




Tier 2 Assays recommended .~

by EDSTAC
EDSTACIZ kY HER SN 55 2B FE S BR

Multi-generational tests in

LUTFIZONWTHOZHAHER

= - Mammals* (ZELEE
= - Birds 5%

= - Fish y::E <]

Invertebrates EZXHEIY
o - Amphibians** 4%

+ Rat 2-generation Reproductive and Fertility Effects assay
already used for food-contact pesticides, perhaps with
additional endocrine endpoints

SYMI&KA TR LR - RIEREN~DEEHR(IBICE RICEMTIRR
ﬂgﬁﬁﬁéhfhéfza), R BROTUFRAV MBS HENEZD

** Partial life-cycle
BAMSIITF1I1L
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Organization for Economic Co-operation and { 302

Development (OECD)
7t 71 B Fe b

s WHATITIS
BEY

= Forum for policy dialogue
and development
BRI EEERAFED DD T+ —
N

= Centre for policy analysis
BURERHT D il

= Facilitator to achieve
harmonisation, co-operation
and work sharing

R HAEFVERIEREZ
Y = DHEAER
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< WHATITISNOT
BMICEENGENEIR

Provider of technical

assistance
BT Bh D 1 4t

Supranational rule -
making body

HBERRAIE E

Bank
SRITHERE



OECD

(Organisation for Economic Co-Operation and Development)
Intergovernmental Organisation grouping 30 industrialised countries

(EF i HAREE)
BEEEONEE AV /N—LT HHAFRHE

= Austria #—XkJ7 =  Poland R—5UK

= Belgium ~ju¥— = Portugal Rk

= Czech Republic = Slovak Republic
FraH£NE AONFT HAE

=  Denmark Frw—% = Spain ARAY

= Finland J4v5uK = Sweden  RHI—Fv

= France 73V = United Kingdom #E

= Germany Kqv

=  Greece Fyivy = |celand TARSUR

= Hungary /\o#iy— = Noway  /iuyz—

= Jreland Fausor = Switzerland x4z

= ltaly SayF = Turkey kLo

= Luxembourg iotE2 TG
= The Netherlands #3524

Canada il at s
Mexico A%
United states =

Australia

F—R ST

Japan B
New Zealand
Za—S—5UF

South Korea &=



TG Adoption
OECD Council

‘\

Chemicals Environment Policy
Committee Committee

““‘“*—._‘_h-‘-_
Working Group of National Coordinators of the

Test Guidelines Programme

/AR
.

OECD «. OCDE




OECD Conceptual Framework for the Testing and =%,
Assessment of Endocrine Disrupting Chemicals | g?g
RSB <ELE S E O S ER ST <

%9 HOECDD = RIHHH 7

= Level 1 - Sorting and prioritization based upon existing information
BFERICE IO ESIVEE AT
= Level 2 —In vitro assays providing mechanistic data
NEMT—EZRMT 5O D E K HER
= Level 3-Invivo assays providing data about single endocrine
mechanisms and effects
BN MANZXLEERITDONTT —2% 1R ]
T 5= DEKRRNGER
= Level 4 -In vivo assays providing data about multiple endocrine
mechanisms and effects
BEOAR AN LEERIZDONWTT—42%
BRI 5= D ERFRNER
= Level 5-Invivo assays providing data on effects from endocrine
and other mechanisms
AR BB IVMDAN=X LIZKEDFEICET 2T —3%
RET =D DERRNFER



VMG for Mammalian Testing &%
(ZELEEIC K BHRERICX T HVMG

= Uterotrophic Bioassay TG 440: adopted October 2007
FEIRK/NAFT7vEATG 440: 2007410 A IZHEF

= Updated TG 407: adopted in October 2008 (Guidance
Document on Histopathology under development)
REEITG 407: 2008510 A IR A (MR EP R EXE
ZIRAERP)

= Hershberger Assay (castrate/adult/immature):

Hershbergerit 5% (E 2 EW). B EAENM. KA ENW)

« Background review document available on public website
AHEDITHANITERFHEXENAFATHE

« Validation completed (report published)
RLUMREST T FH REHREH)

* Adoption of TG expected in 2009
TCOIRFAIF20095F%F &




VMG for Ecotoxicity Testing (1) &%

HREE MR ER TR BVYMG (1)

= 21-day Fish Screening Assay (E/A)
LB ERY)—= VU HRER (EIA)

* Peer review of the validation completed
RUMBREDET LE2A—%T

* TG under discussion/comment
TGH&ET - AV Rt ep

+ Adoption expected in 2009
2009IZERAAFE

= 21-day Amphibian Metamorphosis Assay (T)
21 8 fel il A $E 2T REEBR (T)

* Peer review of the validation completed
ZUEREDET7-LEA—FT

TG under discussion/comment
TGHRE - QAU M2 R

+ Adoption expected in 2009
2009HRATE



VMG for Ecotoxicity Testing (2) [ @
4R MEHERICEAT HVMG(2)

= 60-day Fish Sexual Development Test (E/A)
60 B AR A R ER (EIA)
 Phase 1 of validation completed
ZUMBREELIRETET
* Phase 2 of validation will start end 2008
T M IR S5 2B B (32008 4F KR I Bt
= Rev. Daphnia magna Reproduction Test TG 211.:
5T &Y Daphnia magna JE R ER TG 211
* Sex ratio of offspring
FOEL
* Adopted in October 2008
20084E10 A IZER A
= |nvertebrate testing: Copepod Reproduction and

Development (ongoing)
BEHIMRR  HA7 LRS- 5E GETH)




VMG for Non Animal Testing (1) @,
SEBMEAER IES B VMG (1)

= Draft TG for Stably Transfected Transcriptional
Activation Assay approved be WNT provisionally
WNTIZKYEEMICERBSN-REINSVRTI avE
HEEEMLHBRDTCESR
= Other projects included in the work plan:
EREEICEFEN DD TOD I
« STTA Assay for the Detection of Estrogen Receptors

Agonist and Antagonists (LUMI-CELL)

IRMAFVZRATIZAMB LUV T ORI AR D=6
DSTTAZER (LUMI-CELL)



VMG for Non Animal Testing (2) @,
JESIERBRIZRE T HVMG (2) |

= Human Recombinant Estrogen Receptor Alpha
Binding Assays (2 protocols)
EMEABRZ IO U ZEKRaEEHER (T0MIL)
= H295R Cell-based Steroidogenesis Assay
H295RHMEFER —R D RO FE £ ER
= STTA Assay for the Detection of Androgenic and
Anti-Androgenic Activity of Chemicals
ToROTUBRB U7 RO UBREREEME R
D1=HDSTTAGER
= STTA Assay for the Detection of Anti-Estrogenic
activity of Chemicals
EFEME DM IR U HRAERRM D=8 DSTTAGER




Current EDSP Activities Qs
IR7E DEDSP;E Eh

Assay

IS, Priority Setting
Validation

Procedures

AEROZYMERE BRI E FIE

= Assay Validation - Development and validation of test assays
(Tier 1 screening & Tier 2 testing)
HBROZUMERE-RBEOME LT LM IHE (FLEER ) —=V T B &
U2 B R ER)

= Priority Setting - Selecting chemicals to be screened
BEIBRHE-RVY—=0 T &L EMEDRIR

= Procedures - Developing implementation procedures for
requiring testing
FIE-RHRELELT HHAOETFIEORS



Validation Process for EDSP 0
EDSPIZx 9 5 Z A EREBIE

= Consistent with OECD GD 34
OECDGD 34&—8

= Method development and preparation of Detailed Review Paper (DRP)
75 iE D RS L FEHIETAE XX E (DRP) DERK

= Pre-validation ZLMRERTOE
+ Demonstration of relevance Bt O

+ Development of standard optimized protocol
EERBELTOraL OB

+ Determination of readiness for validation
BUMBREIC OV TEBETHENDRE

= Validation in multiple laboratories BEHERBRICETIZLAMRE
+ Demonstrate reliability across labs — ##=giEsRI<H1+ 2 1EEEOET
= Independent scientific peer review of validation effort: Integrated
Summary Report (ISR)
ZUMRBOMIHMFMET LE 21— HEEHNHE (SR)
= Regulatory acceptance HHZTF AN




Validation Update on EDSP Q%

Tier 2 Assays w
EDSPEE2ERBEERER D Z 5%
RERHIFEHR

= Mammalian 2-generation — Complete
FRBF_HAHER-ZT

= Mysid 2-generation — 2009
Mysid — t# X E{ ER—2009 4

= Fish 2-generation — 2010
B HAEER-20104F

=  Amphibian Growth/Reproduction — 2010
A SRR - £ B BR-20104F

= Avian 2-generation — 2010
B T HAEER-20104F
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Multigeneration fish Tier 2 assays { @
Z AR EE R ‘**

Test development with freshwater (Medaka) and estuarine (sheepshead
minnow) species

RIKE (A H) B KSR O £ (sheepshead minnow) Z{38 FA L 1= 58 B % B 5

q"‘lesnﬂ*

Standard test species, short life cycle
REMRBRIRE. EHZMTT1IL

Endpoints TIURRAUR
* Survival, growth
EHFE RE
* Reproduction (fecundity, fertility, hatch, behavior)
ATE (HFBA . EFERE S RILE, 178))
+ Pathology, hormones, genomics
/IR, RILEV  H/ZHOR




Mysid two generation Tier 2 assay
Mysid =t {€ 55 2B F 5 BA

= Assess chemicals disrupting hormonal activity in
invertebrates
BERMICHTEHRIVELEEET SLEME O
= |nitiated with <24 hr mysids (F0)
mysids < 2485 (FO) Ao B B
= ~50 day exposure
~50HEETHEE
= Major endpoints (Fo, F1):
FEIVRRA2E(Fo. F1)
*survival, growth EFE RE
-reproduction (#young) B (# 35 5F)
maturation time, brood release  FREAEA. EFEEK
*sex ratio Lt

.....




Amphibian partial Q)

life-cycle assay
MAELEER SIS ATH (VLR

Silurana (Xenopus) tropicalis

Optimize culture

EEREL

Detect life cycle effects on amphibians
MBS T 2TA T AV ILA~DIERRA
Major endpoints: FEIVRRAUE

-GS, histology GSI. ##ZF
-gonad maturation, fertility ATERRAFR . HETERE S
-growth, metamorphosis B, £

*hormones RILEY



Screening battery interpretation /@

- > > 0 % Mf
RO—=27 —EDER
Weight-of-evidence (WOE) review
REBLOD B # (WOE) FFih

«  Uses professional judgment
BRI L DHIMZE A

«  Some endpoints more diagnostic/specific than others
IURRAVM & Ttk Y LB E = (LR K

Effects seen in multiple-endpoints and multiple-assays carry
most weight
BHIVRRAVA B SCERHBRICIYVBRINDERTEA A KREN

Two possible interpretation outcomes:
AIREE D HH D DERRIER
1. The potential for EAT activity, which will require further
analysis in Tier 2 testing
F2RFERERICKYERLG DN TELELT HEATEME DT AEN
2. Low or no potential for EAT activity
EATEME DRI REEAMELVEF= (S ELY



Summary E# Nz

TR

Multiple assays required to comprehensively screen E, A,
and T hormone systems

E.ABLUTHRILEDRICDVWTREMR Y —=2 7§ 51O BB HEHR

In vitro assays good for well understood mechanisms
(e.g., receptor hinding)

BCEBEN-ANZZALERRET DERRNRBRE (RBAEKBEERE)

In vivo assays with intact HPG/HPT axes good for

efficiently screening complex processes

=§%§ﬁ@ﬁ$2§§ﬂ$%(:x7') —ZU T3 5= DFELIGHPGHPTEIZ E AT 4 AN

Multiple taxa and MOA endpoints provide range of
metabolism and needed corroboration

BM A ER S L UMOAT L KR AL M S Y R BB & B EL T A {2
Complete battery needed to support WOE finding of low

or no potential for EAT activity
EATSEHE D AT REMEAMEL 1 2B\ T BWOERREXH T HDI B BLE L —E



Next steps — RoExp (@

Initiate screening for the initial chemicals
DNPILEYEICET 520 —= 7 OBth

Complete validation for additional Tier 2 tests
BN E R ERRICET 2R LR L MRE

« Japan-US bilateral collaboration
B Kl E Rt

Complete standard evaluation procedures for all
assays  eHERISOVTORLHAZETHFIE

Evaluate performance of Tier 1 battery on initial
group MIAY L —T KT BB LR — B Ot BEFF




OECD new work regarding Endocrine

Disruptors
RN M <EL Y E IZEREY H0ECDIC & 5 HTERE

Work on assessment of endocrine disruptors:
Development of a <<case study>> report on
assessment of ED followed by a workshop in
Denmark (September 2009)
R A <ELEFHEESR: T3 —VIZH 1+ HEDFHEH &
UEDHEDT—02avTICBTA<KEFIARED>HEED
{ERZ (20095 9H )

For information on other projects, see the TGP work
plan on the public website at:

tOTOS I OERFEM-DNTIE UFOFRLAD
NEYTTH A TTCPHEEHEECE Tl

www.oecd.org/env/testguidelines



US EDSP website

http://www.epa.gov/scipoly/oscpendo/

PaoTE





