N

Examples of Cross Cutting Issues Emerging

from the Case Studies: Wy

Challenges in assigning endocrine-specific modes of
action: eg EE2, Propiconazole, 173- trenbolone

o For example: What Do We Need to Know to assign a MoA

¢ Does the empirical evidence support that a change in a Key
Event,, . e.m I€ads to an appropriate change in a Key
Eventdownstream?

* Does the Key Event, .., OCCUr at lower exposures and
earlier time points than the Key Event,, ctream ®

* Are there inconsistencies in responses between taxa and
stressors that do not align with an expected pattern for the
hypothesized mode of action?

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
ENVIRONMENTAL QUALITY THROUGH SCIENCE®

FT AP BRICHEENGERBBOHEIIZGEIIMMENITETT A, HEDE
RAEEICOVT, BRIICF—ARUENH-T,. CINA LR TRAIDARUEAES
T ENDFEAEAETRTOREGARUMIDEN > TIKDMNEIMELSTEE
HRELGINELGYERA, EROARVEEVNS DI, (FENDLGLTHLEEZDLD
M ELTESERBVERETEL TR THLTEDDN ., TRN—R T I L IRRITA
EEZTUDRITNEGRYFEE A,

FE B D—EMARITTVWSDIEE, EYEMTOREME. ALY Y —[ETD
WEETHYFET . FRABBREGRICEVWTT RSN G/N\ -V EHEBNGNKRILT
BEUNBFEETIDON ANZXLLRIVEFEETEBRETEDLSITDEMNDD M, £
FELEENHYFELRD ., EFEMICZTANONEERICEYVETE. COZDDHE
AEAHAHEBBENLGINIEGSENESNTVET,

16



‘\,

Cross Cutting Issues: Uncertainties in biologigal
responses that influence hazard and risk 2
approaches to the regulation of EAS/EDS

o For example:

e Are there specific and profound effects manifest at a later
life stage, following exposure during sensitive windows of
life cycle? e.g. sex reversal in fish.

¢ Are multigenerational effects reflected in the design of
extended one-generation designs for fish and mammals?

* Transgenerational effects

* Widely publicised mammalian examples are controversial
¢ Recent aquatic lit. rev. showed no clear examples for EAS.
* Non-monotonic dose-responses (NMDR’s)

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY

ENVIRONMENTAL QUALITY THROUGH SCIENCE®*

ZLTRORELGHETHYET D EMFMLETY . RRICSITH 1L D&
HATORERIEIGDONENSIZETT FIZIE, BHANLIEEDHZEIXESTDH
EVWSTET, N FEEBD V1R BELTIRES L DD, BIZ I, D EAF=
(TDIEHADIEELGDON., HAWFEHEKANDZEIRBRSNTLSDHESH,
ZFLTRREZ  FSUVRDIRL—2aFIIVEBNREEITDN, ELTEERRE
DRIGFEIZEDMNENITETT,

17



Fathead Minnow Reproduction after 150 d exposure
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After Parrott and Blunt (2005)

ZLTCEEFRAZEDRIEEVNSZETEHMNIIIZHYET . A=ERIGEFRTT A,
FEAEDILEMEIX,. BEZ ETNIEX,. BOVATT R, BEFLITAE, RIGIEE
AEAEERLFET  BIZIE. COGEIXIN, HOEEERFRTLVET, ZLT. 77y
RAYRS/ —HATITD, BER AEBERENENDELARDELGNSEFEERELE LN
BHEWSITETYT ,, ECAN . UFRDOHHBEEWLSONIZTIERONET . ZOTD
ATRARETNAEDONENSIEFXF ERMSFTRITELIDONEIMEWNSTETT L E
;@%’I@E@Fﬂ%ﬁ&fa“bi CDEIHIBERBEDT—2ANENENSOLBBTHYE
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sEng )
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How to evaluate NMDRs

No Yes Y
NMDR? No [ nmore |22
: 5 WoE evaluation + Plausible
WoE evaluati Pl bl
gﬂ] ausib’e M risk assessment P explanation?

explanation?
No Yes

No
Yes

No Isit Yes

<| Isit Yes Consider reproducible? T

reproducible? —‘ refined study
Yes | Canathreshold be No | WoE evaluation +

Considerin determined? hazard assessment
design of in vivo JNo
experiments
p Consider refined
study

Fig. 1. (From Parrott et al, In review): Flowchart for assessment of NMDRs in non-apical (left) and apical (right) endpoints

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
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EWSZET,. MEHVNMDRDER I A EF I LELz, COTO—Fv—LTIT A,
ABRENHEBEOT—2ICEDWNTHEILLEL -, FEFAAERLEZABERNART
Rf-5HE8TY,

T, E2EELLVERBANDLDOMNESI M, ELEITNIX, ZOFEENVSDITHER
B EIDM, LL/—THOIGE . SEEEFOLMGZENENSZEITREYET L
MLAERG, £2EB5LLERBANDOUEE. COTA—Fvy—rTIRLYBRELGZS MR
BREEHITIVNELHSHETO>TNET I vivoDREBETHF AU ERFTITINE
NHBENSTEIZHEYET,

T, in vivoDZEERTIZESITLLID,, FEEFRERIETT A, in vivoTIEZNIF
EZLIHBVDTTA, 2DDA—/N\—ZvT T HRERGERICE>TIDESLE
ERIGNEEHEINFTT . BERENHIONENSIZET VRITERETBHHIFT
TH., H2EELLWERBALHH-I5E . TOEEICRENHIDONESIMNELNSTEE
BREILET . ZELTHRELIN vivoDREBREERTHEICEH>T HIRIXEEE LT
T.ZDREHBERNIRTIZEVLWTOEZNELSEDZTAET H0ITTT . CDE
ELWSEDAEELAIETERITNIXIRIT AL TELRLDFTT D, /\F—
REEFTOEEMELS T EITE>TLELET,

EWVSTET, CONMDRDEHE AEELSDILFERBICERZEEZFET,
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Cross Cutting Issues: Issues of concern in th?mq LI

need for improved methods for assessment ofo.‘
EAS/EDS

A number of in vivo test systems have been developed. However, there
are inherent limitations to collection and interpretation of data from
these assays.
* alack of certainty regarding:
1) adequately sensitive species and life-stages,
2) mechanistic endpoints that are diagnostic for endocrine
pathways of concern,

3) the linkage between mechanistic responses and apical,
adverse outcomes.

Resource intensity in regard to time, cost, and use of animals.

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
ENVIRONMENTAL QUALITY THROUGH SCIENCE®

ZLT. COFEAEZNDHBLHRATIN, REBRRHEHETHELSTET. in vivo
DHEBERNHMEBBEHRINTEELZ. LML, BADODZELENLSERANHYET , HI
ZIE EENFELGWLED, BIZIE, RZENSWNVEYEDSAITRAT—UIEMA
B HAIWNIANDZXLBIURRA b, TNIXZERIZRILDEDEDMNE I,
%;u CEOTREBIEEBERNEZTHINIDOMNESINEWLNSISSIZDENLDHIT
ZLTHRLREBLGEIAN, AN A LWEIEEERICBEEET7 VML EDDEN
YEWSZEIZHYFET,
ZLT.EBRAZDRBREVSDIEEDSCEVWERNIMNIDONENSZEICHEYE
T BARDIELENOFLEFETRTOMBEIBRINTOEREAITNRES, FAIZD
NDEMRE. OECDDT—IL 3y T TR THEYELT, BEISEBTHEYDEFHL
WTFRAMEELRHFELTWVET . EDCOFHICBEALTHEZESITIL. REDEER, ZLT
FEEREZRLICEMILH-ODOHRER. 250 -o-bDHHARLTLET,
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Cross Cutting Issues: Issues of concern in the need
for improved methods for assessment of EAS/EI)S“C :I

There are opportunities to improve approaches to, and guidance for, ™~
existing test methods, and to reduce uncertainty e.g.:

ein vitro high throughput screening to prioritize chemicals for testing
and provide insights as to the most appropriate assay(s) for
characterizing hazard and risk.

*adding endpoints for elucidating connections between mechanistic
effects and adverse outcomes,

sidentifying potentially sensitive taxa for which test methods currently
do not exist

eaddressing key endocrine pathways of possible concern in addition to
those associated with estrogen, androgen and thyroid signalling.

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
ENVIRONMENTAL QUALITY THROUGH SCIENCE®

ST.ZOFHEAETIN,. COF7TA—FERRTHAEENSZETEOMNIIIC
FIZELTRYFET, BRI, in vitroDINARIL—TIRDRY)—=25  ThiiGkE
B> TKBERWET L, F-. TURRAUIEEBMT 5 EELEZZDELNHDE
BOVET AN XLWEELEAEETIMNLLEOBTRELESNNBLEDLEAYEZE
BT LHENITE,

Tnhn, TARICEENGZVWEMEDSES. fIZ XBREHEMLGLEDRAERKRENS
D FZF AR mu*b‘f&l,\&u..x?@?ﬁ"’&)bhiﬁ'/\/?ﬁ‘ FoL o= ERENEILL TL
BOEDBENETENSTE,

FhAMs, IRNOSY, 7ROy BIRIBOLU T F)UTUMNZH, BEXRE
BYBZAISLEERNSMBRBICOVTERETHENSITE, FANIREEKLTLNS
Y —FT9,
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Cross Cutting Issues: Identifying PopuIation-relevan'q}\mL
Endpoints in the Evaluation of EAS for Ecological Hazsvg" )
and Risk Assessment ca])

— There are a few examples of population level impacts from EAS
exposure (e.g. gastropods and TBT; fish and EE2)

— Greater understanding of the relationship between mechanistic (in
vitro, non-apical) endpoints and adverse population-level effects is
needed.

— Need to consider severity and prevalence of response

— Using newer endpoints (e.g. behaviour) from current / newly
designed studies will assist in predicting population effects.

— Development of adverse outcome pathways (AOPs) and population
modeling will increase this understanding.

— Recovery process should be considered when evaluating population-
level effects.

SOCIETY OF ENVIRONMENTAL TOXICOLOGY AND CHEMISTRY
ENVIRONMENTAL QUALITY THROUGH SCIENCE®

ST RIZRE 2L —ay  BHREICEALTTT A, EEICEELZENARITESI
TWBEVSIREBNY—FR-YRIBRHDIEDEHYFET, ZLTADZX LMAIN vitro
DTFERIBIVRRAVREBERBELARNIILTOEERZELOBEICDODWTHERZLZR
DBZENVETY . TEFEEOILLBNIEAHYET , a1 —2{ELE=ETYY
JEWSOMNIFEDERLERNET . SETREAL—23VETIUTIEHFEYO-T
CHEMNOE=DTIN, ETILHENEAEARFE>TLWET DT, SEFRIATEEIC
HoTLBIEASIEWLNSASICHEBIEINFET,

ZLTHBENEEER TCIIUKTREREZERIHIVHELHYFET,

F- . HLWLWIVRRAU A, DFEYITEITT 10, 2OV ENSETAIESINTLY
FEA COITARFT IV TATIFRESN TOWEREADN, CNEFHRICEATEE
MKETY,

TN EEHDOREZFR. EDCIIEEHRERERCERISERICHEEZLT
WET . COEIEANZX LR O EWNSEDIHEILEINDEIZELT M EYD
MEDOHEIEAFTESTLLD,

FLTEEFEHLANIILTOEELZTMI HEEIZE. BAEBEBICDODVTOEERNLE
[ZHYFET, BEREL AL TRIERR. BEAENEELLNSIETT,
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—— f decisionf-making sclmj ——

w key questions to ask of an EDS to decide if risk

ol b dliC dl'lll < ally sour '@

e of wildlife probable?
n (or measurement) of exposure reliable?
e most appropriate taxa been tested?

d he most sensitive life-stages been tested?

sHave delayed and multi-generational effects been considered?
»Do unusual dose-response curves affect prediction of no-effect-
concentrations?

*Does a threshold for adverse endocrine-mediated effects exist?

TlE. ESLV2F=RF—LARBREBLZOMNENSIZEIZHEYET N EDCOBE . KL
RBIDILIZIZH->T VRIFTFENTEDEHLD X ALEDOH, BRI THEHIE M ZHI
T BT BSREHRIIMEOMNENSZEIZHBYETN, BFEEYMNIEKET ST
BEEEIIEVNON, FEOFRIEBTELION, TORENBETELR TN, B
HEDHLITAMTEERA, TITI L. REZTAET ST TIIET, REIZH
[TBIEELFRTERFNIERYEE A,

BUBELE-EYRE. CNEEDELSIZEERTEHDH,

F BUVEZHEOEVNSATRAT—URENLGONEWVNSTET, ERELELTELS
AITRT—UFEE5LBEL TRV CRIBEAH D ERBNET,

TNHILEREE EHEHREEIIESLO,, RA—ERGTOH, —HKGZDOH,
HRENSTETT,

FhhoRAERE. AERFHECEE TGV EELREDODBEITESLDOH,

ZLCRENEE. EEZRICHLTEETLIOMNEIMEVNSIZET,. ERRED
=ODRAF—LEFT=-BITEELELT-,
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This scheme is suggested
as a starting point to allow
risk assessors to develop
their own detailed
evaluation methods

FT VRITFHEDEDANRENEIMNEWNSITEERFLAITNIEEYER A CORFT— LT
BHCETHLERTHYZELT. ZLTHBHIZRL T, FNIZEDVTYRITER BB BISHL
TIE. ZCORF—LTEIICAMFLTESLIEWLNSZETY , CNIEHETEHEER LD EIZHYFE
T HFEVEMIZITERLEEAN., BELEAEABETTEELT, ZBIREODTRAT—LNEDL
LWDTETR, 3. COMEIFEDSHEOMNESIh, LEL/—ThHnlE. FITOOHET, LTI,

2DOBNEMTY . FEEYMANDIIENSREETION, /—THNIXELEAAFLLET,

ZTDRTY, IIKEDREITEBEENHLIDON, HIZIE. ERRDILEYE. KKRITFELTL
FIL, ECITTHIHFETAEGIEEMEDIZETT M, (IKEFRILIZEAERTTRELERNE
9, ZZT.DDTO LS HILEYMEIIPOPsTELIZHSTWET , ThAEL/—DIEEIZIFK., —
BTDAIZITEET, 2FY., BULIEERE X TELL, £oET =40 ITNIE, /N HF—FKR—
ADRFNZREFTHILNGENEWNSZEIZHBYFET , LML, BIENTEEEIE. RZFHEOTWNE
MIE. SATRAT—U, TURRAVMIDWTHBRERN ARG DM HANESINTE-DONES
N ELBAN/—DGEEIT. HBRERAEIRAGEN A TRATHNIEDLD, LELTERTAIEE,
Y—ILINEWNEWNSZEITGEE,. —BTDECAIZEDHITTY,

ROEM . CCETEREZOTHNIL. RISERMEZEOREICSELEHBRAHDIOMNESINELS
CET, ZTNIEETRAENE I, RERARETHNIL. in vivorkT B, ZHFEo5TFIZFT<ENST
ETT, LML, TELGASTEWS LT BEEEZXZREZLLTULELMEVSZELENBITNIE
BYFEA, ZLTRILEILGHBERIIBIREAHLDONESIHNEVNVSIZELEINZITRIEHRYFEE
Ao FINDT=TERTRTH)T7ENT-OTHNIX) RVFFEEERT HELNSEIZLHEDIDITTT,
'9“&15’7'JZ_L;CL\<0)(¢75\7‘;U/\—F)bybf‘.%l.\fa*o LHALBEROTRAMTHNIEINIEERER]
BEERERNET,
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