New Alternative Methods for endocrine disruptors testing:
lessons learnt from applying OECD guidelines.
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' Metamorphosis as a thyroid specific criteria

- /3-& A AT
g 66 stages
' Leloup and Buscaglia, 1977

« W|thout a minimum of thyroid hormone at the right time during development,

the tadpole remains a larva and the human baby a cretin.»
Jacques Legrand 1983
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Hormonal pathways: endless targets.
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In vitro early stages as NAMs

Non autonomous stages Laboratory animals
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Laboratory animals Dir. 2010/63/EU: independently feeding larval forms

Turqueet al. 2002 Fini et al. 2012
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Fluorescence reveals physiological pathway

Target gene I Natural biological

activation adverse effect
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Comprehensive assessment of the signaling pathway
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Test Range Level 3: E.AT.S.*

OECD physiological o | OECDphysiological © T B2 eyt
iteria: Amphibi criteria: Spiggin production _/ criteria: tgg production

criteria: Amphibian in the Three Spined C in fish, sex determination

metamorphosis Stickleback ‘ in fish

Tadpole, induced by exposition to the thyroid Fish fry, induced by exposition to the Fish fry, induced by exposition to the
hormone (T3). androgenic hormone (17-MT). estrogenic hormone (EE2).
The fluorescence is induced in the brain. The fluorescence is induced in the kidneys. The fluorescence is induced in the liver.
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'Regulatory acceptance of aquatic embryos

GD 150: Describing available methods
including scenarios of data interpretation

DES POLITIQUES MEILLEURES . .
POUR UNE VIE MEILLEURE « internationally agreed study protocols »

8

z E c H A " efsa =3 Guidance to apply methods

EUROPEAN CHEMICALS AGENCY European Food Safety Authority from the dSSessor pOInt Of View.

Annex 440/2008 listing test methods to be
“ FUR-Lex applied in REACh regulation revised in march

2023.
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Case study: XETA as a NAM to replace AMA

Tested Life stages 51 45

Duration 21 d 72 h

T-MoA covered based on validation
Modulators of TH

XETA Annex for the Guidance
document of EFSA

‘Jg";‘,r_ance including > “It is recommended to perform a XETA,

glucuronosyltransferase when, based on a complete dataset for

modulators | T d t d d it

Modulators of T™H Mammals, no |-mediated adversity was

metabolism, including observed”

deiodinase inhibitors

Thyroid receptor agonist (ﬂOWChart note 3)
https://efsa.onlinelibrary.wiley.com/action/downloadSuppl
ement?doi=10.2903%2F].efsa.2018.5311&file=efs25311-

Thyroid receptor sup-0002-Annex.pdf

antagonist

Interference with THs
synthesis

Table based on data from OECD
Interference with TH validation report.

transporters .
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Lessons learnt from ECHA/EFSA guidance

Combining mammalian data and tests on aquatic embryos

 Example of testing strategy established in order to cover each mode
of action

* Example where showing the absence of endocrine activity using NAM
could be considered as a conclusive dataset (no need to investigate
adversity)

 Example where the dataset is more specific of an endocrine pathway
than higher tier study using adult animals.

* Example of reducing the number of laboratory animals \/.
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Number of aquatic animals killed for ED  VWATCHFR®G
‘assessment of pesticides and biocides on wildlife

TG 229 OECD TG 231 OECD TG 240 TG 241

'l:\(le::'lber of animals in the range-finding 100 300 120

Number of animals in the definitive 96 320 1764 480
test?
Failure rate for definitive test3 0.1 0.1 0.5 0.2

Total number of animals in test 166 452 2,946 696

Number of animals for 475 pesticides 78,850 214,700 1,399,350 330,600

TOTAL 293,550 1,729,950
Number of animals for 297 biocides 49,302 134,244 874,962 206,712

From Lagadic et al. 2021
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'Number of adult animals replaced by WATCHFR®G
'XETA so far (feb. 2023)

99 active ingredients evaluated 44,758 adult amphibians required
(in progress or finalized) for thyroid assessment

\ J \ /
| |

Approx 15 -20 cases eligible to XETA 37968 — 35718 amphibians killed to
i.e.,, 6780 — 9040 amphibians saved perform metamorphosis assay (7G231)

Number of saved adult amphibians could be increased:
9 - Promote a systematic use of the XETA while in compliance with
% ECHA/EFSA guidance,
- Implement the possibility to combine one or two cellular assays
(NIS/TPO) with XETA to fully replace metamorphosis assay.

Future perspective: replace when possible adult fish FSTRA by

D® RADAR/REACTIv.

Approx. 80% of fish studies could be avoided i.e., > 100,000 fish saved.

www.watchfrog.fr
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. Going a step further using XETA as a NAM

Hypothalamus - O — : :
(@Y. Combining in vitro and
e ' b lace high
£y can In vitro cellular embryos to replace higher
dj assay tier studies in REACh.
Pituitary gland
R ':li N @ Use of cell based assays in
' combination with XETA to
hyroid . .
Thvrel replace mammalian studies.
- l Aquatic embryos
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