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EFSA’s role on
ED assessment
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WHAT DOES EFSA DO?
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What is an
endocrine
disruptor?
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WHAT'S AN EDC (ENDOCRINE DISRUPTOR COMPOUND)?

i) i) iii)
it ‘! EECHA  ona efsam
-
it shows an adverse it has an endocrine the adverse
effect in an intact mode of action, i.e., it effectis a
organism or its alters the function(s) of consequence of
progeny, whichis a the endocrine system; the endocrine
change in the mode of action.
morphology, physiology, and
growth, development,
reproduction or life span
of an organism, system
or (sub)population that
results in an impairment
of functional capacity, an
impairment of the

capacity to compensate ) —
for additional stress or an o
increase in susceptibility WHO/IPCS, 2002

fo-ofienipinannes; Regulation 2018/605 O &

ECHA/EFSA Guidance 2018
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ECHA/EFSA ED GUIDANCE (2018)

ZECHA " efsam
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Due to certain limitations on the current knowledge and
Identification of endocrine disruptors In available methodologies, the ED criteria and ECHA/EFSA ED
N e guidance apply to:

Guidance for the
the context of R

- EATS-modalities (Estrogen, Androge, Thyroid and
Steroidogenesis) in vertebrates;

+ ED criteria for humans (based on a mammalian toxicology
dataset)

( vt A ——

» ED criteria for non-target organisms including wild
mammals (same dataset as the one for humans but
considering the population relevance) and non-mammalian
species (specific dataset for fish and amphibians)
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Key features of the
ED assessment
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KEY FEATURES OF THE ED ASSESSMENT

- Assessment is based on ‘all available relevant scientific data’

- Weight of evidence approachis applied in the assessment, considering factors such as:
- Relevance of the study design for the assessment of adverse effects and endocrine activity
- Positive and negative results (i.e., consistency of the results)
- Coherence of the (pattern of) results within and between studies and across species

- Biological plausibility of the link between the endocrine activity and the adverse effects, i.e., the endocrine
mode of action

+ The parameters relevant for ED identification are grouped in four groups™:

in-vitro and in-vivo mechanistic data for identification of endocrine activity
and EATS-mediated and “sensitive to, but not diagnostic of, EATS”
parameters for the identification of adversity.

1The grouping based on OECD Conceptual framework (OECD GD 150) & JRC screening methodology to identify
potential EDs
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ED TESTING STRATEGY FOR NON-TARGET ORGANISMS

0 (RRARed I Bt b Table 16: Amphibians: main investigated parameters for which guidance on the interpretation is
3 ream | mra = provided in the OECD GD 150. Parameters "in vive mechanistic’ (highlighted in orange);
b ] s 'EATS-mediated” (highlighted in blue) and parameters "sensitive to, but not diagnostic of,
e EATS' (highlighted in purple) —
Froshy fortiond Somly  Embryoskc Embryonic Jvenls | Section A SulQ;jj \.I
Test guideline OECD TG 231 OECD TG 241 XETAL? >
e Test duration 21 days 16 weeks 72h
Hetsia Life stages Tadpole NF (NF 51)  Embryo, tadpoles, | Tadpole (NF 45)
tansgenic early juvenile
Species Xenopus laevis Xenopus laevis Xenopus laevis
Parameter name Indicative of: *
Plasma level of VTG EAS X (optional)
- s Developmental stage®™ T X
% x Hindlimb length™ i X
. Thyroid histopathology T v X
(amphibian)®
Histopathology‘®! E A X
x (gonad™™, reproductive
X ducts)
— s Sex ratio (phenotypic  E A X
SR T owomna JURT [Ciios faaret | ARV mADART wasat gﬁlﬁ;mw}'
: E Time to metamorphosis T X
n (NF stage 62)
Mophoagad W ® Transcriptional activity of T X
e THbZIP
e Body weight N ® X
e " Snout-vent length/ N X X
e — Growth
e Malformations N X X
%:w : i ) : Mortality N X X X
e e Behaviour N X X
tirirg w0 x x g Histopathology (iver, N X
Kidney)(®
Liver weight, liver N X
somatic index
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General
information on
the case studies
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GENERAL INFORMATION ON THE CASE STUDIES

- Disclaimer: the case study does not use data attributable to a single substance for
the T and EAS modalities. It has to be considered as an example aiming at illustrating
challenging situations and the possible way forward.

« The case studies to be presented focus on the EATS-modalities for non-target
organisms. E.g., non-mammalian species.

- App E of the ECHA/EFSA ED guidance is strongly recommended to be used:
https://efsa.onlinelibrary.wiley.com/doi/full/10.2903/j.efsa.2018.5311

KENHFEYHYEFEADT, 2D LEHBBALEVWERVEY., ChoD7—
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WEEHNEERVWET, ChEAHMF VR, FREMECLE>TEYEINT, IHH
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Case study A:
T-modality
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AVAILABLE DATASET FOR T-MODALITY

The availableinformationis summarized as follows:

OECD level Study Species
3 Amphibian metamorphosis assay Amphibians — African clawed frog
1 ToxCast data
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LINES OF EVIDENCE FOR T-MODALITY

integrated line of evidence  Madality

Several in-vitro test with target on the T- receptor. Overall, there is no evidence of the in-vitro
thyroidal activity. However, no standardized in-vitro test for the T modality are available.
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LINES OF EVIDENCE FOR T-MODALITY

nastic of, EATS

nastic of, EATS

ic of, EATS

VL
atday 21 at the highest Lested

nastic of, EATS

at highest tested concentration

In-vivo information available from one amphibian metamorphosis assay.

Only effects were observed in one T-mediated parameters (Hind-limb length at day 7, not confirmed at day 21)

in absence of histopathological findings in the thyroid and on the developmental stage. Since mortality was

observed, the effects were concomitant to systemic toxicity and it is concluded that the ED is unlikely to be the ‘\”

primary MoA.

TODHERNHYET, TLTEDFHELDTT A, HITHRTRIHIEBELHY TT,
CORERE, BULFETEREIATVETS, BE—DIA FADEHRE L TIE, EZ
HEDEWWRTA—EANRHERTHDIEWNS e D, BIZIFREZR-EZCIE, R
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AVAILABLE DATASET FOR T-MODALITY

L4

Assamble, 353655, inlergrate and
== report the lines of evidence for
endocrine activity and adversity

Flowchart can be found in the ECHA/EFSA ED guidance (2018), Figure 1, page 13.

NEFEBICLECHMBNTVAIMEICTHEYET, JB—Fv— MIGE->TWLELT,
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T—ANETEEINSG L., CONHOMZMBRIOBINER T, WAALEKRBNHY
FIA. A=A FE S TNBRTF—RIZETOVTIDHRMIZEZ T EVSHERY F
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T-MODALITY: INITIAL ANALYSIS OF THE EVIDENCE

® Is the dataset complete for the ED assessmentin line with the ED GD?

the dataset is not considered complete because a LAGDA test according to OECD TG 241
is not available.

® Has EATS-mediated adversity been observed?
A study according to OECD TG 231 (AMA) was availableand it was considered as negative
(only effects on HLL observed at the highest tested concentration without effects on thyroid

histopathology and developmental stage and in presence of systemic toxicity).

® Has endocrine activity been sufficiently investigated?

BUIDERMIEZ. COT—2EY FEITHLTWEZDNESINEWLWS T ETT, EDDEE
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OVERALL CONCLUSION FOR THE T-MODALITY

1N Ar YRS o The (WBNE

+ Scenario 1a and 2a(ii) applies in this case

» Qverall the substance does not meet the ED
criteria for the T-modality.

[only fer pon-EATS
modalfies)
'

L2

Estabiizh the biclogical plausitaity for the ek

Betwesn the adverse effect(s) and endocrine
aetiity fer I pestudticd Mesd 5}

&

ARE NOT MET
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WHAT IF...?

What if there is no mortality in this study
and no effects are observed?

We need to question whether the choice of the
tested concentrations was appropriate .

When signs of toxicity are observed, it means that
we are at or above the MTC.

Therefore, any other possible effects on ED
mediated parameters cbserved at that
concentration are just considered secondary to
systemic toxicity. Ideally, we shall see effects in
absence of systemic toxicity.

ZLTHLLEIFELEZESIC, EDICE>TEEICEELGMELHY EFT ., S DERE
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EFERBVWET, . IR LTRHAZTIZEETYT, EWLWVS5DIEF. STHABMICTH
M, 222k YV EULGRBRAEVGHBEESZFEOR TITIHOA TSI LA ND
METY, ZLT,. COELESEOHBENLZWMES., T2 BETEAILEWGEIC
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Case study B:
EAS-modalities
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AVAILABLE DATASET FOR EAS-MODALITIES

The availableinformationis summarized as follows:

OECDlevel  Study Species Tested concentrations

5 FFLCT1 Fish— Fathead minnow  0,7,9,21, 63,188,558
Hg/L

5 FELET2 Fish— Fathead minnow 16,38, 68,150,290, 550
Hg/L

3 Fish short-term reproduction assay (FSTRA) Fish- Fathead minnow 10,120,and 1200 pg/L

3 21-dfish assay Fish- Fathead minnow 0, 5,50,500,1000 pg/L

1 ToxCast data

)
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LINES OF EVIDENCE FOR EAS-MEDIATED ENDOCRINE ACTIVITY
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Several in vifro assays were available from literature, ToxCast and other databases showing positive evidence for androgen antagonism and aromatase inhibition (inhibition of

CYP19).

In addition, a FSTRA and a 21-d assay (from literature) were available. In the 2 available FFLCTTs in vivo mechanistic parameters were also measured. U
Estradiol and testosterone were only measured in the 21-d assay. Decrease in the level of estradiol were observed in a dose response manner (500 and 1000 pg/L) both ex vive

and in plasma. A decrease in Testosterone was only observed ex wivo at the highest tested concentration
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A CLOSER LOOK TO ENDOCRINE ACTIVITY THROUGH EAS-MODALITIES

Tested conc. 21-d assay FSTRA FFLCTT1

pg/L

0

5

= VITELLOGENIN (VTG)

9 - VTG was measured in 3 studies and decrease was

= observed in all of them. The decrease observed is
empirically supported by the dose response. Difference

21 = between studies can be explained by the study design

% 1 and dose spacing.

63 - The endocrine activity gives indication of activity through

120 A and S modalities
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500 l
558 1
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ForOy o ERTOA4 FEENEKRRICEENHDIZEAEZAONES, 7 FAY
VERBRRERTHFET L, 7ATEA—ETHMIDNEEZTVS I ENSNYET, £,
RILEVDLARLIZDODDWTHLEEFZHTWET L, ETO5FZVDONAMF<T—Hh—IC
DWTHHEEZZTTWS I ELRTMYET,
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LINES OF EVIDENCE FOR EAS-MEDIATED ADVERSITY

~ Obrserved effect 2
o 7 Duamional * 5 Lowes: Effect Dase Effect - @ Asgesomesn on the megraed ine of
Effect classilicatun Effect taget Species o Foute of ey it | directs o -}-d Assessmen of sach fneof evdence i Moty
2 eorrigiitd " |Fattead Mre (Fanephaies prormestas) okt fream s A000jg asil Noeflect  No effect @ effect inmakes S50
E s 1A iyt froam wanes
[pex i {Fermale biased) Mo effect nsex raic
a4 Fathwesd Minnow {Fimephales prometas) Uit from waes
19 Erecific gunsd pathalogy Fathesd Mimow mesrirgles oot Uitk froemy wostes 1200
24 femisies) Farthes] Minmew {Pamegihabes prarmetas) Ltk fruem wastes 1000fg =il
[recic guned bistopathology )\ (Pimephalles. promedss) 21y |tk fraem wastes 1000fug =il frorease —
g 9
_5| EATS mediated AS
ol Fathesd Mamow {Panephales prometas) 253Pays iy takoe from wates 63pg acil fnoresse i e e
3 wroghy) e difference in study
4 - pacing. No effects an|
-4 Epecilic guned hictopathokugy  [Fathesd Moo {Pimepfues prormets 253y T —— e itk G and sex ratio
a4 Epeciic guned histopatbulogy  |Fathesd Mimow {Famephales prameds: 253pays fuip e fraem water g sl pecesce  [Decresse [Decrescs in yulk formation o femabes n duss resonss mames
a4 Eoeciic gonad histopatbology  |Fathesd Minncw {Panephales prarmelas) 253Days JLr ke fraem wates Sjg asil Pecease  [Deceas [Deciease n pust ovulsiony folicules n doss response manmnes
a4 Ereciic gunad histupatbology Fathwesd Mirncw {Pamephales prometas) 253pays it from water Jug asil Pecesss  [Deyesss [pecyease m mean ovanan stage soure 0 duse rEspose mane
24 athesd b {Pamenhal 21y iyt frcsems st 1000)ug asil No effect  [No affect o martality observed i adult fis
a4 [ vivat athesd Minnow {Pimephales promelas) 253Pays [tk fram water =558 o effect Mo effect o mortality observed in
24 ahesd Mimnow {Pimeghaies promestas) 253pays it from waes Jug asil Mo effect o effex 0 martality obsered in
E yprnadon varegatus 100[ays iyt frcsems st big sl Mo effect  [Ho effect o effect an mart
e taxacity Descreaze obiserved Nu evidence of HA
parval vl athesd Minnow {Pimephales p I5Hays btk fram water 970y asl Pecreass 3 duse res ot Decyense abserved naduss response mannes
i rie
a4 athead Mawow {Pimephales promed 253Pays [tk from wates Bjg asil No effect o effect o effect on manality n fish lavae
3] haas pat iyt aliard duck) 20fpesics +1000fppm o effect  [Wo effect
Sortality martalty inthe svian spp tested
a3 Babwhite qusil) 20fsics ~1000fppm o effect  |No effect
20, ety profiferation = 1 Opirnntes ke mmyeclium)| 100] — [pecrense hepatucytes profileratiun
agy Additionsl nvitra  [Celhular profiferation Hurman 1 Opimtes mecdium| 100| pocease  [Decease [Decrease bepatucppes profiferaton HA A
mformstion e  Jruman HeLa ostis sty transtected with T i e i o b s
| o human PXR receptos P | 10| e Jincy e pgunism of huma PXR recepto
. ) . . ‘ ‘ i —— q
Sex ratio and SSC were not impacted in the available FFLCTs. However, changes in the gonads
\ din all ilabl dies wh his \ furtheri ' d
were noted in all available studies where this was further investigated.

FNTIE., RORSA FTIN, BEHIZTOVTED & S LRZRBINH DD H.
CONEHKLZERTVWET, CORZE2DIZHHFTEZ LR ITNELZRY EFEA, 22D
EBlE. RDRXAFA4 FIZCA2TWET, BERTA FERFEMAEVNWS ZETTH, I
BIZKELBRASA RE2E=2056EW0S32 81 1DTTH, RBICETHRICZDEASES
LIRS A= —REDESLEDTHAINZFRFALI=I >IN ETT, BIZXIREZE
AT-LTEBEMEEZAHRITNERY FHA,

25



LINES OF EVIDENCE FOR EAS-MEDIATED ADVERSITY

Study ID Mtrix | Effect classification|  Effect target Species it of D"‘m“.‘”' Em"'“ e 3 ”m"’f“ Etfect ditecti Observed affect {positive and negative) Assessmant of ezch line of evidance Pt uf“"' e Madsiity
oyprinodon variegatus oo ays koo bgas/L Pecresse ecrease observed in & dose response manner
k3 T — 5 pays 970 bg as/l Mo effect 0 effect Hatchling success decrease in one of the spp
miztinle oo estex
B4 53 ays 558 b as/L o effect 0 effect
b4 5 ays b 558 b as/L o effect
3 arval length 5 bizys 70 bg as/L pecrease 3::*“‘5’ anzha Bagfiect teavad Decrazse of the larval length
P4 ength (fish) - aduls || 2 53 ays 558 baas/L o effect Mo effects cbserved in the length of adult fish
s - 200 R observed at the highest tested
G 2 . paas/L pnerease tion in both sexes
e crazse in the goned-somatic indsx in both s
B 2 = sy L obsenved in a dose response manner in
6 ays 500 b as/L freresse iy
5
kensitve )M\I'r.:r-\! {Pimephales L - e Lo st pecresse -|:!Dsén\é- &l the highest tested
Brameters entration N 38 J0Se response Manner!
T s n different studies.
5 5 AN et 1 ays 50 b as/L Pecrease observed in & dose response manner
i i Minnaw {Pimephales . ol = [ffects on fecundity cbserved i istent
p4 Fecundiy 3 53 oys: 558 pa as/L Pecresse FO Imanner in both of the spp tested and over fime
ks 'FIEJlIE?T'S‘M‘rr.j“ {Fimephales 5 - - Lo as/L pecrezser1 P observed &t the highest tested
omelas)
b F-yprinodon variegatus oo ays 150 b as/L Pecresse observed in a dose response manner
o Fathead Minnow (Pimephales i observed &t the highest tested
(t] ; ays 1200 ba as/L Pecrease &
i Jecrease in fertility observed in 2 short term
ka4 Fotility Minnow (Fimephales 53 avs 558 bioas/L Mo effect FO o ef Etu Fects in fertility observed in the long|
- i erm studies.
B4 ,,_Jr;l;s\:'“"""‘ (Pimephales 52 ays 558 b zs/L Poeffect FI o effect
E il of embrypg [PTRE0N variegatus oo ays o0 bg s/l PecreaseF1  [ecrease shserved in a dose response manner  [lecrease of embryo survival in the F1 in a dosel
Lot - & NSe manner
E Eyprinodon vanegatus oo ays 550 bg a5/l o efiect FO o affect

Sensitive parameters were also impacted. Particularly, in all the available studies and in 2 species w
a decrease in fecundity was observed in a dose response manner.

NIETRZFHNSA—FZFZRLEREGYET, BEMICA-EN/EEZEZTS & EIC
X, ETOEAEHICOVWTERETT, BRHEOHD/N\FA—42 %, EEEONSA—4
LETEOLETTHREZTVET, ZLT. XRICEL LEHOETE2EEHIEZZINE
NHYET, EVWSDIE, COEBEMERABICHEET I ENEZAONDEINSTY,
CDBAETIN, HEMBIOYTY—IZHBYFET, SEELLEESBEEED/NS
A—2ELHYFETHN, COBLEEANIL ZREBICOVWTIIEEEZZITEN>2ELD
DA, COAFARELT—IMoER/RIFTOLNEZZETT, LMALEGLAL, £BEROE
BICDODWTHREBEZITOTHHE., ZIEAZBEHLNFEL-,

26



A CLOSER LOOK AT THE EAS-MEDIATED ADVERSITY

Tested cone. 21-d assay FSTRA FFLCTT1
Hg/L
M F M F M F
63 Interstitial cell
hyperplasia and
hypertrophy
GONAD HISTOPATHOLOGY
120
188 h'”‘EfS}i"a_' EE“d 2 In all the studies where gonads
yperplasia an :
hypertrophy histopathology were conducted, changes
have been recorded.
500
558 Interstitial cell Decrease yolk .
hyperplasia and formation, decrease Effects were seen in both males and
hypertrophy post-ovulatory follicles females.
and decrease in mean
Increased ovarian stage scores Effects were on the same type of
SP‘*’T:;;’éDB in observation and direction.
1000 Increased Oocytes
spermatozoa atresia
in testis
1200 = Ooccytes
atresia

CORZA FIZEEYERGBEREANTVET, CHLIFEEROREHEBZENG
REDFELEHERGYFT, ABIRICHT IEENEBOONFT Lz, Tl ThITMEHER
Alc@BHonf-£ETLR, T, COFEEF, BICRL2M4 TOBEBEKRRE, RLA
MENROONE Lz, BERABFOBMA, BICRLL>3GATI—THESINT
WEYT, FERORATYTEEZFT L, ZEMICE O S GHEZEOREMIZ DL
T. COPEICODVWTELBHIERABFERELBTNEGR LGN ENEZAET,
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A CLOSER LOOK AT THE EAS-M ADVERSITY

Tested 21-dassay FSTRA FFLCTT1 FFLCTT2
conc. pg/L
0
120 - REPRODUCTION SUCCESS ( FECUNDITY)
150 Il , ] ;
Decrease in fecundity was observed in all the
188 = studies and in 2 different species.
290 1 In the FFLCTT1 the decrease in fecundity was

observed both in the FO and F1 generation. In

500 l l, FFLCTT2, decrease in fecundity was observed
in FO and not assessed in F1.

550

558 1

1000 ‘

1200 1

K YUEHMLTREHRD., ERHICOVWTIEZORIZREINTWVET, ZIFELHEELL:
E5I2. INIEFFR=BLAE->TWEAT 20K B ELYET, cNFRI-LTEDOH
ZARITNIERY FEA, CNDEASORVIDBIFERELZY ETT DT, §EFELAL
AHBEBEEZEZTULDEITNIEGZY FHEA,

BELLEESIZ, ENCELRBERZEOHZ/NNTA—2DIFEHRLHY EFT, EDDOFEMEZF
THOEZFICE., ThoZFEOLETHRHZTVET, OGS, X544 FEERT
LEMT22020FEVWSFZITTHY . —HBITEBETHIENEETTA, 12D
AS54 FOFTEEICEELRRA O FELTIE, HEOL S ICEMNBMIT 22EEE
KIZEBOoNFET L., BEEEXRFENICEHONET, TIH L., EIRHOETZIENIDLE
BLEOETRAZ LIZEKY ., EIH. invivoTHinvitroD * =X LDT—RIZHE T
., COREBHABICHT IEEIROLE L, CnSHEME A TEOONFELIZDOT, A
MR ITRERETCWAENTMYET,
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EAS-MODALITY: INITIAL ANALYSIS OF THE EVIDENCE

* Is the dataset complete for the ED assessmentin line with the ED GD?

A test according to OECD TG 240 was not available. However, 2 FFLCTTs were available
where all the parameters foreseen to be investigated in the OECD TG 240 were measured.

* Has EATS-mediated adversity been observed?

Overall, in all the available studies and in 2 species a decrease in fecundity was observed

in a dose response manner. When assessed, this was accompanied by changes in gonads
histopathology.

® Has endocrine activity been sufficiently investigated?

Endocrine activity was also observed in-vitro and in-vivo.

EXPICHF-BREZRTNELZSHLDIE., T2y FEIREHEEDLEONES
MEWSTET, /1 ZRTY, COT—2 Yy FEIELELEWVWSIHEIZ, EREh=D
DREHBIHAFTVAXEORICIFEVNIE LNFEEAN, BEEOIILSAT7HA4D)L
HELETE2ETRELRNTIA—FLPREEIAT, AIESNTVLWEDT, COBEIET—4
Yy FNEIRETHDIEEZONTT, AFTHDTCLU0DEERBREREIHY FEAD.
ELICEARDO>TWDEEZLONFET,

Frz. BEHIEESI D EATSHNET 2HETHIEROoNENENSTET, /1 IR
TY, 2BEDATET., EEKRENICEINZROIETHARD 5., £IEIROFERBENE
E~NDEELHY. ADERL TR SNFZEVWSEMETSIZEITHEYVET,
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EAS-MODALITY: OUTCOME OF THE INITIAL ANALYSIS OF THE
EVIDENCE

208 11

« Scenario 2a(i) applies in this case >
to see if the available evidence
supports that there is a biological plausible link
between the adversity and the endocrine
activity observed.

,; + If so, it can be concluded that the ED criteria
s are met.

Flowchart can be found in the ECHA/EFSA ED guidance (2018), Figure 1, page 13.

TNDRETAIREVNS ZETHNIE, RORTYTITAELEITHYET, DOFY
ERABEZEZBITAELGLANENSDEF., £EMFENICAREEDOH S, BEELAEE
EEFNDONFIZE>TIRE S=4 N> F(Molecular Initiating Event) D IZ&H B ELVD
ZETHNIE., TOBREREZEZEZALBITAEGY FEHA, COBRERNEELZEGNIE. £
DOYMEFTHRT N EIERAZFE O EHIBIENET,

30



POSTULATE MOA(S)

Considering the observed endocrine activity and adversity, two
MoA(s) can be postulated:

» Androgen antagonisms leading to reproductive failure, and
» Aromatase inhibition leading to reproductive failure

Further consultation, please see: AOP wiki

)

T—ARI2E-TIE, 1 DULDERABFEZEETSIIENTEEXT, COHEEIE. 2
DDEARAMEERET A ENTEET, EREEEFSICOENZ T FOX UiERM
E. 351 07O A —EREBICK D EMEHEDIETIZHAY EI, 1=, AOPwikiD )

VONBYFEIDT, TH0IZRLTVVEETAEERVNET, FUOELL0EZ5HEL
TS,
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MOA 1: ANDROGEN ANTAGONISMS LEADING TO REPRODUCTIVE
FAILURE

Level 2 OECD CF

Macro Androgen
molecular antagonism Level 4/5 OECD CF

0

A MoA for androgen antagonism was
postulated. However, this MoA is not

Celissue | [N i completely supported by the available
e data.
! ' No decrease in Testosterone was
organ/ Testosterone ‘ observed in vivo. No changes in male
i ot ' secondary sex characteristics were

recorded as well as on fertility.

Level 3 OECD CF
Individual

Therefore, the substance is not likely
to be acting as androgen antagonist.

Population

)

TlX. ¥IDMOA (Mode of action), EFA#EFTIA., COTO—Fv— rZRTULV:
frEFTE, CHELIEMEBNSECHRE L TCELAFARLET—FICE>TRESRIZE
DHIFLNTWVEDFTIEHEVWEWSHBIZHE>DTWET, LALEARS, §SFETHMD
Hhot=Z&. Tk, BIZIFAKETREINTWNSGEZATT, 72 ROy UERER.
FAMRTFOVDEEET. ZLTHEOZREHMOEIIRONGEA-F-EWNS T &
NI YET, COERABEIAEESINELELN., +2LERFMBUALZ LD T, F—
ARV FDOEERHEVNSELDEZITREET LS LETETLHVEVSHERICEY I,
LE=M>T. COMEBIFXCDERKEE TIXFIZEDTIEEWNWE WS T EITHY ES,
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MOA 2: AROMATASE INHIBITION LEADING TO REPRODUCTIVE
FAILURE

Level 2 OECD CF

p————
Macro Aromatase --_
inhibition
molecular Level 4/5 OECD CF MIE Inhibition of  Several in vitro assays showing positive
- aromatase  evidence
EZ reduction Female gonads KE1 Decreased level of  Decrease observed inone 21-d assay with
Cell/tissue in ovary ex histopathological estradiol exvivo in  fish
viva changes ovaries

I KE2 Decreased level of  Decrease observed inone 21-d assay with
estradiol in plasma  fish

Organ/ '
o s E2 reduction V16 ‘
Sl in plasma reduction in
- P s KE3 Decrease VTG level in  Decrease cbserved in 2 level 3 studies

plasma and one FFLCTT
¥

Individual Level 3 OECD CF R"-‘duc‘?d KE4 Change in female  Change in gonad histopathelogy observed
fecundity gonad histopatholegy  in 1 level 3 studies and one FFLCTT

AD Decrease in fecundity ~Decrease cbserved in2 FFLCTTs and 2
level 3 studies

Population

)

ZLT2DOHDERAKFICGYETN, BESAIKBOKHEMLZEBRVNETA, A
AEEZATWETNETYA, FEICHLGERAEBERIZGYET ., ChAEEREDT
BICDOEABDEVNSIZEICRYFET, CTTODF—ARUINHYFITH, SHEAF
ATREGRIZRRBIC L > THR—FENTLET,
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MODE OF ACTION ANALYSIS FOR MOA 2

DOSE-RESPONSE AND TEMPORAL CONCORDANCE BETWEEN THE KEY EVENTS

Dose KE1 KE2 KE3 KE4 AO
decrease estradiol = decrease estradiol Decrease VTG level Change in female  Decrease fecundity

ex vivo in plasma in plasma gonad

histopathology
150 - 36 weeks
(FFLCTT2)

188

290 -36 weeks
(FFLCTT2)
500 -3 weeks (21-d -3 weeks (21 assay)
assay) -36 weeks
(FFLCTT2)
558 - 36 weeks + 36 weeks - 36 weeks
(FFLCTT1)
1000 -(21 days) - (21 days) - 3 weeks(21-d + 3 weeks (21-d -3 weeks (21
assay) assay) assay)
1200 -3 weeks (FSTRA)  +3 weeks (FSTRA) -3 weeks (FSTRA)

ZLT. EFRABFOHFEITIN, TOFBTITODVWTIRREERF I v I LD, N3
AR ETFHE—TY, RERKEBHMPGESEIZGYET, FEAEDF—IA
VEHNRETHR—bFEATWNS, 2EYBEEENH D EVSTERICHBYET,
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MODE OF ACTION ANALYSIS FOR MOA 2

Key event relationship

Biological
plausibility for the
KERs

Empirical
for the KERs

support

MIE to KE1

STROMG- the link between
aromatase inhibition and
estradiol level is supported
by the available biclogical
knowledge and available
AQDP

MODERATE-There is little
direct support for dose-
response concordance
between in vitro and the
KE1 in vivo.

KE1 to KE2

STRONG- The rele of
the gonad in the
synthesis of estradiol is
well known as part of
the  biochemistry of
steroidogenesis

STRONG-the decrease
in estradiol level was
observed as expected
(i.e. decrease at 1000
ug/L ex vivo and at 500
and 1000 wug/L in
plasma).

KEZ to KE3

MODERATE-The rele of

estradiol in the
regul ation of  the
synthesis of hepatic
VTG is well know.
Therefore, it can be
assumed that a

decrease in estradiol
also lead to a decrease
of VTG in plasma

MODERATE- Although

the decrease in
estradiol and VTG
levels were cbserved at
the same concentration
or in one case starting

from lower
concentration (50
ug/L), this may be

explained by a number
of facters (e.g, dose
spacing in the different
studies, higher
variation of circulating
VTG in plasma than of
circulating steroids)

KE3 to KE4

MODERATE-Based on
the available
knowledge, it is well
known that a decrease
in VIG may lead to
decrease of  yolk
formation

MODERATE-
Histopathelogy
changes were observed
in almost all the
available studies where
it was measured. In
some cases the
changes were cbserved
at the same
concentrations as VTG
However, this may be
explained by the
different study designs
in terms of dose
spacing between the
chosen concentrations

KE4 1o AD

STROMG-The link
between the observed
changes in gonad
histopathclogy and the
decrease in fecundity is
supported by  the
biclogical knowledge

STRONG-Decrease  in
Fecundity was
observed in all the
studies at the same
concentrations as
gonad histopathology
However, this may be
explained by  the
different study designs
in terms of dose
spacing between the
chesen concentrations

ESSENTIALITY, CONSISTENCY, ANALOGY AND SPECIFICITY OF THE EVIDENCE FOR THE ASSOCIATION OF THE KEs WITH THE ADVERSE EFFECT

)

i, FAF—BRELRASA FEER-TVWEY, FEEEOBMTIIIERICEE
FEEZATWET, ZNIE, BHDEXF—A RV MIET5HEZMBRIOMBEEE NS Z
EIZBYFET, TOXRTHTWBDIE, EXTY T, F—ARV FOBEFRDORTY TIC
Xt LTHERASHY TI . EVWEMLY IR HEIONE I M. FLTRERMGEDFIZ
fAlZnh., 2L TERVDVEZHRILZAL S PEEOHZMIBNEFCHMNTIVEL T,
?@fﬁﬁiﬁ%f’%‘éé_\ SOEFRICT—RICTHR—FEINTWNDE EWVWSSASITEERDFTL

Z &y o
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MODE OF ACTION ANALYSIS FOR MOA 2

ESSENTIALITY, CONSISTENCY, ANALOGY AND SPECIFICITY OF THE EVIDENCE FOR THE ASSOCIATION OF THE KEs WITH THE ADVERSE EFFECT

Key event relationship
MIE to KE1 KE1 to KE2 KE2 to KE3 KE3 to KE4 KE4to AO
Essentiality MODERATE- No data are available to support the assessment of essentiality. However, the

available knowledge and available AOP support the essentiality of key events

Consistency The KEs have been observed in all the available studies, when measured. In addition, the 2
available FFLCTTs were donein 2 different species

Analogy Check whether the substance belong to a class of substance that are known to be aromatase
inhibitor
Specificity There are no signs of systemic toxicity.

)

T, EHODEELERAMFEELEFzvI LT ZEIZHRYFET, BIZIXHESE, —
B, LM, FEMLVSEEBIZHRYETHS, ChoDFEREVS DIXIERKE%
MNEYSR—FLTWBBEREEBRVWET, CNITESBRICHRIEEATT L. BILKDS
BRZHBINNASA FENRTVWDRENSZET—ERLDYFET. BHEZF—aA
VrEIT—EUNHYET. FLT. 1 2ORBRFEITTEHAEL TEHOEBORD /RS
A—AT, TO—EUILREHONET, TLTZOEELEVSDIX, ZDFEIE. Th
EHAIBEDILEYIFEOT7TOI I —EHERE LTHONTWSIYMERHICET 5N E
SHhEHERITEIENMRELEENSERNIETWET, EUTHLEMERBELIZLE
2. FAETTA., COELEFHLEVSDIEFBOHONTHWETEADL. LHALEDD/INS
A=A FNBERICEBLTIXIZIZHDERBYTT,
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OUTCOME OF MOA 2: UNCERTAINTIES AND CONCLUSION

Identified uncertainty Description of the uncertainty

Uncertainty 1 A clear dose and temporal concordance could not be established
due to the study design of the available studies

Uncertainty2 Manyevidence were only availablefor 1 species oronly
investigated in one study (hormones levels)

OVERALL CONCLUSION

The overall biological plausibility is strong and it is supported by a moderate to
strong empirical support. Therefore, the substance meets the ED criteria for
non-target organisms for the S-modality.

COFHEDER/TT L., EYEMLZRMENRNE NS T E T, FNITHERBHLIC
EOTEDIFTLNATUVEYT, LENAST, COYEBEIFXRTOA FEANEHRIZET S
EDYSATITEmIzLTWAZEICHYET, ZDT—2 Y FMZEDWTZ DR
FHLTWETH, IXTA—EATRELTVWEEDIHYET, TOHAEDLAILLE
THRBESINA TV EDLITTEGL, FEREERREFETIN. CThIZTETEHY FHA.
FIFEFRALIZEBYTT, ETHEZEZSEOTEALCTELGY FEHA, TS,
ZFORE. BENEGMEE NS DIIEENTELEN2EEVNWS ZEIZHYET, Z0Y
BOH#EH E LS DIEOoverall conclusionlZZWNTH D EBYIZHEY FT,
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ED assessment
in numbers

ST, JRIZBYFIN, Ibb, b To-HBFTRAHEDFHETY .
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ED ASSESSMENT IN NUMBERS

ED ASSESSMENT IN NUMBERS

* Nine a.s. could be classified as ED for humans.

Not performed g o
+ Only 3 out of 9 could be classified as ED for

NTOs as well due to the population relevance

A conclusion could not be drawn -7 of the adversity identified in mammals
Not applicable ™ 3 + Additional data needed was the main
' d outcome of the 1st ecotox assessments
No ED 2 R 24 » ED assessment waived when testing is not
scientifically possible or other information
ED waived _I-228 suggests that ED is not a primary MoA.

» So far, for 40 a.s. the ED assessment
D ¢ was finalized, on-going for 29 and 21
a.s. are still under clock stop.

Additional testing ! e 57 « Qutcome of the ED assessment for A.S.
is publicly available.

m Qutcome for humans 1 Qutcome for NTOs

)

WAEDKRELT, SETIToLFAEICH LTORFEZ L TLWDLEITAIELZESELD
TIMN, WE. ThiZE FZHFTBEDELTHEIN-9DDEFEEMETY ., ZhiFE
MZxtd HEDE L THEINTLEYT, LT, 100MEHFEERRICEHE > TLVET A,
ZDHDODEEMEDAHANEYICHT HEDE LTHESNEL-, OVETIYED
AN, CNHAFEBWABICH L THDEDE L TORIEE WS Z EIZHY EFT, 100ED
PHEEE Z 1T, 40D FHEMEIZOVWTETLTWWET, ZL T, COFHEDTIT A,
MEITELEBRNETAFTETCELT. TLTRMDI SA TUTIXEETERZ L
§H2§EU$ﬁ&o%5?@ut~%h%%ﬁ%ﬁtbfi%f%@uth:tt
) o

ZLTREDRAVMIBYFETN, 2TOFMEVNSIDIFAREINDENSFIZET
T, CADERBICERLGRFEZLEBVET, ThE—RICEFLAHAIAFETL, HRIZEL
RENET, ZLT, ECHDHTHLYUVINLFOHRBEZRE TR IENTESD
EIZlE->TWWET,
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Thank you for
your attention!

Any question?

For future contact:
pesticides.peerreview@efsa.europa.eu

NDBFDRBEDRTA FIZHRYET, DLIAE=BENTOTINS Z & F BT
(FT=DOTIEHEWOWAEBWET, FEEBICERLTABRICHE>TULETH, BoKEELRNE
FZHhLRELTVWEETNREERVWET, T—2 Y FAAEEBEINRTWLSIDOMNES
M. TV ERRENS, TOHA I VAXELR T EITNIEERWET,
EBIZHAPLTVTT L, MEYFHREIATWEEBNET L, FEEICAREEBNE
To R—ZXAF5AVELTIEHVWWXETEHAWLWMNEER>TWET, EDEMEIZHEHBELAHN
[FERICEREERNET,

AINEHERNDNIE, ChAHMSEHEMZEESZFLEVWERWNET, © LAAERIZHE
BREMNHDNIE, FEEVOMEBIZaVEI FLTWEEFRIFERWNWET, A—ILT7 K
LANZELIZEVWTHYEFTDT, BHEREOEHRDIZINSFI=BITERKRE L TUL:
ﬁﬁggtﬁmiio%bfs74—PNV?%EO“T%@U@%&UEﬁHh@&
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STAY CONNECTED

efsa.europa.eu/en/news/newsletters
efsa.europa.eu/en/rss
Careers.efsa.europa.eu - job alerts

Science on the Menu -Spotify, Apple Podcast and YouTube

@efsa_eu {@methods_efsa

- Linkedin.com/company/efsa
@plants_efsa @animals_efsa

@one_healthenv_eu _ efsa.europe.eu/en/contact/askefsa

Wefsa

EUROPEAM FOOD SAFETY AUTHORITY
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