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2018 Update to Guidance Document 150
• Includes all validated TG and GL in validation process
• Additional guidance on
• data interpretation
• recommendations for additional testing needs
• New sections on
• Integrated Approaches to Testing and Assessment (IATA)
• Adverse Outcome Pathways (AOPs)
• Cross-species Extrapolation
• Chemicals with Multiple Modes of Action
~650 pages
• Includes some deliberate redundancy for users
Structured as downloadable PDF with:
Expandable TOC
links within the document to other chapters, tables, citations
hyperlinks to external websites
‘Sectioned’ as separate PDFs in OECD iLibrary
Divided into user friendly chapters
• https://doi.org/10.1787/20777876

Updated CF and OECD TGs for detection of EDCs

TG 248: Xenopus Eleutheroembryonic Thyroid Assay (XETA)
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New Endocrine Endpoints
2012 Novel screening methods of
endocrine disruptors No. 178
• 7 additional pathways prioritised
for assay development
• Active work on two of the top
priorities

[1] Central Regulation (HPT)
TRH production (Hypothalamus)
Long term
TRH receptor activation (Pituitary)
Intermediate
TSH receptor activation (Thyroid)
Intermediate
[2] Thyroid Hormone Synthesis
TPO Inhibition *
Short term
NIS activation
Intermediate
[3] Secretion and Transport
TTR Binding *
Short term
TBG Binding *
Short term
[4] Metabolism
Excretion
JRC/EC
project and
to develop
Deiodination Inhibition
and validate 17 in vitroIntermediate
Deiodination up-regulation
Intermediate
assays
covering
each
block
Glucuronidation & Sulfation changes
Near term
[5] Local Cellular Concentrations
TH Membrane Transporters
Short term
TH Membrane Transporter/TR Transactivation
Intermediate
Local Deiodination
Long term
[6] Cellular Responses
Binding to TR LBD
Intermediate to Long
Effects of TR Transactivation
Short to Intermediate
[7] Relevant Short-Term Assays Integrating Multiple MOAs
Zebra fish embryo
Intermediate
GFP-Xenopus Embryo TG
under development
Thyroid gland explant culture
Intermediate
[8] Integrative Cellular Assays
T-Screen (TR induced proliferation assay )
Long term
Human neural progenitor cell
Long term

Thyroid Signalling Pathway
2014 Thyroid scoping document
N0. 207
• In vitro and ex vivo thyroid
assays
• Evaluation included
• The ‘state of readiness’ of
assays as candidates for
validation
• Toxicological relevance
• Recommendations for
development and use

Retinoid signalling pathway
Retinoid signalling critical for development
• Regulation cell proliferation and differentiation
• Effects on neural tube development
• Axial patterning
• Germ cell differentiation/development
Funding from DG ENV

•

OECD project to develop a Detailed Review Paper
focusing on retinoid signalling effects on
–
–
–
–

•

Male reproduction
Female reproduction
CNS
Skeletal/craniofacial development

Objectives:
– Review retinoid pathway signalling biology
– Identify possible new in vitro/in vivo assays + new endpoints for
existing in vivo assays

•

Timeline
– September – draft circulated for comments
– November –meeting to make recommendations on
•
•
•
•

•

Final DRP
Assays for development
Regulatory context
next steps

Results will be discussed at 2020 EDTA
– Assay/endpoint development
– AOP development

Innovative test methods
• Increasingly number of in vitro and in silico methods
– can be integrated to develop new approaches for evaluating
chemical safety
– reflect an increasing understanding in the underlying
biology

• Integrate results from multiple methods
– May include different points in a pathway and may use different
technologies
– Minimise the limitations of individual assays

Follow example from Skin sensitization:
complete AOP + alternative method toolbox

KE1

x

KE2

KE3

Specific test andTG 442D (ARE-Nrf2
Luciferase test method,
non-test methods,
KeratinoSens )
TG 442C
used (DPRA
together
inLuSens
)
defined
h-CLAT (TG 442E)
QSARs Expert Judgement
combinations, U-SENS
data
In silico
QSARs
toxicokinetic
interpretation isSens-is
models
fixed
IL-8 Luc assay

In vitro
skin
absorption
(TG 428)

TM

TM

KE4

In vitro T cell
priming/
proliferation

AO

Guinea Pig
Maximisation Test

Buehler Test
Local Lymph
Node Assay

AOP from ENV/JM/MONO(2012)10/PART1

RhE IL-18
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https://aopwiki.org/wiki/index.php/Aop:40

Alternative methods used in combination
• Defined Approaches leverage the strengths of individual methods (e.g.
some are better at some jobs than others)

+
+

Stand-alone methods A + B + C

=
=
Predicts the mouse!

New Approaches to Endocrine Testing
• To date, no single assay can provide information on a
chemical’s:
– toxicity mode of action (i.e. mechanistic information)
– apical response used in regulatory decision making

• Regulatory programmes use multiple methods in combination
to evaluate potential endocrine activity
– Requires evidence integration
• Natural fit for IATA/AOPs

Endocrine Disruptor Screening and Testing Assays

Testing strategy developed around an AOP:
ER pathway
Molecular
interaction

toxicant

Receptor
binding

Receptor
dimerization/
protein
stabilisation

Cellular
response

Cofactor
recruitment

Transcription
activation

OECD TG 493
(currently 2 VRMs)
EPA 890.1250 rat UC
or
TC NVS_NR_bER
TC NVS_NR_hER
TC NVS_NR_mER

OECD QSAR ToolBox
(likely multiple
QSARs to list)

TC ATG_ERa_TRANS,
Etc….

OECD QSAR ToolBox
(likely multiple
QSARs to list)

TC ATG_ERa_TRANS,
Etc….

Cell proliferation

Organ

↑Organ weight

OECD TG 455
(currently 2 VRMs)

OECD TG 440
(Rodent UT bioassay)

EPA 890.1300 HeLa

EPA 890.1450

or
Tox21_ERa_BLA
Tox21_ERa_BG1luc

TC ACEA_T47D

OECD QSAR ToolBox
model X
Blue = OECD in vitro, green= EPA in vitro, orange=TC/Tox21 in vitro, grey=OECD QSAR TB

ER pathway leading to increased organ weight (AO)

ER IATA case study predicting rodent Uterotropic response published 2019

IATA versus Defined Approaches
IATA

Defined Approaches

Designed in response to problem
formulation

Designed to address pre-defined
endpoint/prediction

Inputs are defined by user

Defined information sources

Sequence of input, next steps,
decision context defined by user

Sequence defined and next steps
are rule-based

Expert judgement for weighting
data, interpreting data

Fixed data interpretation
procedure

Conclusion may be open to
interpretation

Regulatory conclusion is clear

Evolution of OECD Guidelines

Test
Guideline

• Include a single test method
• Validated using relatively few model (reference) chemicals

PBTG

• Include >1 method that are technologically and functionally similar
• Measure the same target and technology
• Validated using Performance Standards

KETG

• Include >1 method that are not technologically similar
• Measure the same key event

DA GL

• Include >1 method that are technologically and functionally diverse
• Methods used in combination to predict adverse effect

Efforts to address a current challenge
• Different terms are used to describe the same biology
– OECD Test Guideline endpoints
– AOP ontology
– OECD QSAR ToolBox ontology
– Beginning discussion on search strategies/systematic literature
review (in the context of endocrine disruption)

Ontologies:
Better interoperability through controlled vocabulary
• To find common ontology for
–
–
–
–
–

OECD GL endpoints
MIEs/KEs in AOP
Targets in OECD QSAR ToolBox
Search terms for literature review
OHTs

• Outcomes
– Connection between OECD GL and AOPs
– Data associated with MIE/KE
– If endpoints used for regulatory assessment, A LOT of data

• Potential for
– Identifying reference chemicals for new method validation
– building better predictive models
– IATAs and DAs to predict apical/in vivo endpoints

Thank you! Questions?
OECD Work On
Endocrine Disrupting Chemicals

