
OECD WORK ON

EndocrinE 
disrupting 
chEmicals



Endocrine 
disrupting 
chemicals

OECD WORK ON 

“A health economy needs a healthy 
environment. In line with its mission 
to promote sustainable economic 
growth and raise living standards, the 
OECD promotes better integration of 
environmental concerns into economic 
and sectorial policies.” 

Angel Gurría, oEcd secretary-general



content
 6 Preface

 8 The OECD’s Environment, Health and Safety   
 Programme

 9 Why is the OECD working on endocrine disrupting   
 chemicals?  

12 The Test Guidelines Programme, a home for OECD   
 work on endocrine disrupting chemicals

15 Organisation of the work 

16 Conceptual Framework for developing Test Guidelines  
 for endocrine disrupting chemicals

18 A selection of relevant OECD Test Guidelines for the  
 detection of endocrine disrupting chemicals

22 Benefits for countries and industry of working   
 together at the OECD

26 The road ahead: Challenges for the future

27 OECD Publications, Series on Testing and Assessment

www.oecd.org/chemicalsafety

www.oecd.org/water


4 . OECD WorK on EndocrinE disrupting chEmicals



ThE ORGANisATiON fOR ECONOmiC 
CO-OpERATiON AND DEvElOpmENT

the oEcd is an intergovernmental 

organisation whose mission is to promote 

policies that will improve the economic and 

social well-being of people around the world. 

it groups 34 member countries committed 

to democratic government and the market 

economy. it provides a forum where 

governments can work together to share 

experiences, identify good practices and find 

solutions to common problems. 

the oEcd is one of the world’s largest 

and most reliable sources of comparable 

statistical, economic and social data. it 

monitors trends, collects data, analyses 

and forecasts economic development , and 

investigates evolving patterns in a broad 

range of public policy areas, including the 

environment.  
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“Thanks to the OECD’s work on screening and 
testing chemicals for endocrine disrupting  
potential, countries now have the tools to  
implement their policies for assessing and 
managing the risk of endocrine disrupters in 
humans and wildlife.”

David J. Dix, Ph.D.
Director, Office of Science Coordination and Policy
Office of Chemical Safety and Pollution Prevention
U.S. Environmental Protection Agency



health effects. Although for 
wildlife there was sufficient 
evidence to conclude that 
adverse endocrine-mediated 
effects have occurred in 
some wildlife species, studies 
examining EDC-induced effects 
in humans were less conclusive 
and called for additional research to establish the causal 
relationships between early life exposures and functioning 
in adult life. 

For more than 40 years, the OECD has been dedicated 
to protecting health and the environment by promoting 
chemical safety and by helping its member governments to 
develop and implement high-quality chemicals management 
policies and instruments. 

Since 1996, OECD countries have been keen to address and 
find common solutions for managing endocrine disrupting 
chemicals by sharing knowledge and understanding, 
developing common methodologies to test and evaluate 
chemicals, and thereby ultimately avoid diverging policies 
and regulatory decisions. 
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Preface

Endocrine disrupting chemicals (EDCs) are generally defined 
as substances in our environment, food and consumer 
products that can disrupt hormonal balance in humans and 
wildlife and result in adverse health effects. 

Cases have been reported for decades in scientific literature 
of reproductive failure in several wildlife species (for 
example eggshell thinning and broken eggs in wild birds or 
sexual inversion in fish). 

Furthermore, decreased sperm quality and increasing trends 
of endocrine-related cancers in industrialised countries in 
the last few decades have raised concerns that there may 
be links between chemicals to which we are exposed in our 
environment and such diseases. 

Books such as Our Stolen Future (1996) by Theo Colborn 
Dianne Dumanoski and John Peterson Myers, have had a 
major impact on raising people’s awareness and taking the 
issue to governments’ attention. In 2002, the World Health 
Organisation (WHO) published a Global Assessment of the 
state-of-the-science on endocrine disrupters, reviewing a 
large number of studies concerning wildlife and human 
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Work on Endocrine Disrupting Chemicals is part of the 
OECD’s Environment, Health and Safety Programme. This 
programme deals with the safe use of industrial chemicals, 
nanomaterials, pesticides, biocides, and novel foods and 
feeds. It also addresses related areas of concern and interest, 
such as chemical accidents and Pollutant Release and 
Transfer Registers.  

Its aims are to enable OECD countries to work together 
to combine their skills and knowledge, avoid duplication 
of testing, minimise non-tariff distortions to trade, and 
ultimately be more efficient and effective in the protection 
of health and the environment.

OECD’s Environment, Health and Safety 
Programme a short history

the oEcd has been working on environment, health and safety 
since 1971, initially focusing on specific industrial chemicals 
known to pose health or environmental problems, such as 
mercury or chlorofluorocarbons (cFcs) and polychlorinated 
Biphenyls (pcBs).

With thousands of new chemical products entering the 
global market every year oEcd countries agreed that a more 
comprehensive strategy was needed. the oEcd therefore 
began developing harmonised testing tools, good practices and 
methodologies that countries could use to test and assess the 
risks of chemicals, including for endocrine disruption. 

Working together on chemical safety with other 
international organisations

the oEcd also co-operates closely with other international 
organisations involved in chemical safety, through the inter-
organization programme for the sound management of 
chemicals (iomc, www.iomc.info) towards the implementation 
of the strategic approach to international chemicals 
management (saicm, www.saicm.org) which bring together 
governments from more than 150 countries and many 
stakeholders. 
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be standardised and used in chemicals 
regulations to detect and characterise 
hazards posed by endocrine disrupting 
chemicals. 

The OECD offered an institutional 
framework adapted for collaborating on 
endocrine disrupting chemicals. 

In 1996, a Task Force on Endocrine 
Disrupters Testing and Assessment 
(EDTA) was set up at the OECD to 
develop new or update existing  OECD 
Test Guidelines with the view to 
identify chemicals with endocrine 
disrupting properties. 

Key link:    
www.oecd.org/env/ehs/testing/oecdworkrelatedtoendocrinedisrupters.htm
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Why is the OECD working 
on endocrine disrupting 
chemicals? 

Humans and wildlife are exposed to a 
multitude of chemicals through food, 
contact materials, clothes, articles in 
our daily lives or through the air. 

Managing the risks from chemicals has 
been a priority for OECD countries for 
more than 40 years. 

In the 1990s, fish reproductive failure 
potentially leading to population 
declines in rivers downstream from 
water treatment plants were observed 
in the United Kingdom. 

At the same time, certain species of 
molluscs were affected in coastal 
areas due to a particular chemical (i.e. 
tributyltin) contained in anti-fouling 
paints on boats. 

These chemicals were believed to 
mimic hormones and hence affect 
the hormonal balance of organisms 
leading to serious developmental and 
reproductive effects. 

In the late 1990s, OECD countries 
decided to take action to develop 
tools to identify potential endocrine 
disrupting chemicals.

Based on scientific works and research 
efforts, OECD countries started to 
investigate test methods that could 



What exactly is an endocrine 
disrupting chemical? 

The OECD uses the WHO definition of 
an endocrine disrupting chemical. The 
World Health Organisation (WHO) in 
2002 defined an endocrine disrupter as 
“an exogenous substance or mixture 
that alters function(s) of the endocrine 
system and consequently causes adverse 
health effects in an intact organism, or its 
progeny, or (sub)populations”. 
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Did you know?

The third International Conference on Chemicals 
Management in 2012 identified endocrine disrupting 
chemicals as an Emerging Policy Issue. OECD, UNEP and 
WHO are coordinating efforts to tailor their actions and 
responses to the various needs. 

WHO also defined “a potential endocrine 
disrupter (as) an exogenous substance or 
mixture that possesses properties that 
might be expected to lead to endocrine 
disruption in an intact organism, or its 
progeny, or (sub)populations.” 

Other definitions exist but the WHO 
definition covers both human health and 
wildlife populations. 
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  Key link:  AOP Knowledge base: https://aopkb.org

What do we know about mechanisms of 
action and adverse effects?

Any endocrine system functions with hormones produced by 
secretory organs, called endocrine glands (e.g. ovaries, thyroid, 
pancreas and testicles); these hormones are messengers 
circulating via the blood stream to a target organ to exert a 
specific action via a receptor. 

Certain endocrine disrupting chemicals can act by binding 
to the receptor of the natural hormone and mimic or block 
the action of the hormone. Others can block the synthesis 
or the transport to the receptor of the natural hormone. 
Direct linkages have been established between exposures to 
individual chemicals, and physiological responses (hormone 
level increase or decrease), measured effects on growth 
parameters (e.g. body length, organ weight) or reproductive 
parameters (e.g. oestrous cycle, fertility, lactation, number of 
live offspring). 

These physiological mechanisms and whole organism 
responses have been investigated for decades in research 
laboratories in many countries, but much still remains to be 
understood on the extent of these adverse effects. 



generated to be accepted across 
countries. 

They are primarily used in regulatory 
safety testing and subsequent chemical 
notifications and registrations. 

The Test Guidelines are updated on 
a regular basis to keep pace with 
progress in science and countries’ 
regulatory needs. 

Since 1996, groups of experts (from 
academia, government agencies, 
contract laboratories) have been 
working on the validation and 
development of Test Guidelines and 
guidance material, including for the 
testing and assessment of endocrine 
disrupting chemicals. 

Objectives 

Since 1981, the OECD has been 
developing Guidelines for the testing 
of chemicals, a collection of the 
most relevant internationally agreed 
testing methods used by governments, 
industry and independent laboratories 
to assess the safety of chemicals. 

The OECD Test Guidelines are 
recognised internationally as the 
standards for non-clinical environment 
and health safety testing of chemicals 
(including pesticides, biocides, 
industrial chemicals and manufactured 
nanomaterials), and they are used to 
support chemical safety regulations in 
many countries.
 
Each Test Guideline provides sufficient 
detail for chemicals to be tested in the 
same manner in laboratories around 
the world, and for good quality data 
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The Test Guidelines Programme, a home for OECD work on endocrine disrupters

Did you know?

The OECD has developed the Mutual 
Acceptance of Data (MAD) system, a 
multilateral agreement which allows 
OECD and partner countries to share 
the results of tests done on chemicals 
using OECD methods and principles. 
This reduces duplicative testing and 
allows governments to work together 
when assessing chemicals. The MAD 
system enables annual savings of 
150 million euros in chemicals testing 
and assessment for governments and 
industry. 



Based on knowledge and understanding of effects 
reported in scientific literature, and priority needs 
in OECD countries so far,  the OECD has focused 
test methods development on perturbations of 
the reproductive hormone system of vertebrates 
(i.e. oestrogen and androgen hormones), and 
perturbation of the thyroid hormone system 
responsible for the growth and development of 
vertebrates. 

•  Oestrogens are a group of hormones produced 
in the ovaries that are important for female 
sexual and reproductive development. 

• Androgens are a group of hormones produced 
in the testes that are important for male sexual 
and reproductive development. 
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  Key link:   http://www.oecd.org/chemicalsafety/environment-health-safety-briefs.htm

Scope of the work so far: Reproductive hormones and thyroid hormone systems



Did you know?

Over the last decade, a large 
share of the resources of 
the OECD Test Guidelines 
Programme has been placed 
on the validation of new and 
updated test methods, in 
particular for the testing of 
potential endocrine disrupting 
chemicals using increasing 
knowledge on mechanisms 
of action and state-of-the art 
techniques and systems. 
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Organisation of the work at the OECD
OECD work on chemical safety, including on endocrine 
disrupting chemicals, takes places at various levels. In 
OECD member and partner countries, various ministries 
(health, labour, environment, agriculture, etc.), regulatory 
agencies, government laboratories and research centres 
work on projects of global interest at the national level. 

These policy and technical experts meet their counterparts 
from other countries at the OECD to inform each other, 
discuss and agree on analytical reports, standardised tools 
and harmonised methodologies that will be implemented 
broadly in countries afterwards. 

In addition, experts from industry, environment protection 
and animal welfare organisations participate in projects 
and meetings. The participation of all these stakeholders 
ensures global acceptance and use of the tools and 
instruments developed and agreed at the OECD. 



To identify a chemical as an endocrine disrupter following the WHO definition, a relationship has to be established between 
a physiological response mediated via a hormonal system, and an adverse effect measured at the organism or sub-
population level.  A conceptual framework was developed to rank standard tests by level of increasing biological organisation.
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Conceptual Framework for developing Test Guidelines for EDCs
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Five levels of biological  
complexity in the conceptual 
framework
The conceptual framework covers 5 
levels; levels 2 to 5 refer to in vitro and 
in vivo standardised tests. 

Tests corresponding to levels 2 and 3 
of the conceptual framework generally 
provide information on an endocrine 
mode of action, while levels 4 and 5 
generally inform about adverse effects 
on an organism or sub-population.

There are redundancies of endpoints 
across various tests referenced in 
the conceptual framework. It is 
therefore not necessary to apply all 
tests to characterise a chemical as an 
endocrine disrupter. 

A guidance document was published 
in 2012 to help select the most 
appropriate test methods based on 
information that is already available 
from other tests or similar methods.
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A selection of relevant OECD Test Guidelines for the detection of endocrine disrupting chemicals 

Key link:    
www.oecd.org/env/testguidelines

Test Guidelines number and Name Mode of action covered/ 
presumably detected

Estrogen Androgen Thyroid

TG 440: Uterotrophic Bioassay X

TG 441: Hershberger Bioassay X

TG 407: 28-day Repeated Dose Toxicity Study in Rodents X

TG 455: STTA Assay for the Detection of Oestrogen Agonists and 
Antagonists

X

TG 456: Steroidogenesis Assay X X

TG 229: Fish Short-Term Reproduction Test X X

TG 230: Fish Screening Assay X X

TG 234: Fish Sexual Development Test X X

TG 231: Amphibian Metamorphosis Assay X

TG 240: Medaka Extended One-Generation Reproductive Toxicity Study X X X

TG 241: Larval Amphibian Growth and Development Assay X

TG 421: Reproduction/Developmental Toxicity Screening Test X X X

TG 422: Combined Repeated Dose Toxicity Study with the Reproduction/
Developmental Toxicity Screening Test

X X X

TG 443: Extended One-Generation Reproductive Toxicity Study X X X

http://www.oecd-ilibrary.org/environment/test-no-422-combined-repeated-dose-toxicity-study-with-the-reproduction-developmental-toxicity-screening-test_9789264070981-en
http://www.oecd-ilibrary.org/environment/test-no-422-combined-repeated-dose-toxicity-study-with-the-reproduction-developmental-toxicity-screening-test_9789264070981-en
http://www.oecd-ilibrary.org/environment/test-no-422-combined-repeated-dose-toxicity-study-with-the-reproduction-developmental-toxicity-screening-test_9789264070981-en


Female Japanese medaka ready to lay eggs.  
Fish are vertebrates and their reproduction has been extensively 
studied to monitor the effects of endocrine disrupting chemicals. 

Test Guidelines are supported by 
guidance documents for interpreting  
the data produced using them. 

Extensive validation studies have 
been conducted and validation reports 
published in the OECD Series on 
Testing and Assessment.

The validation is the experimental 
process by which the relevance and 
the reliability of a test method are 
established. 
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 Fish eggs and larvae in a reproductive toxicity test

In 2005, the OECD published a guidance document on how 
to conduct validation studies. 

The validation studies have enabled the regulatory 
acceptance of many new test methods globally.

Key link:    
www.oecd.org/env/testguidelines
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OECD Guidance Document No. 150, 
published in 2012, provides step-by-
step guidance for analysing results 
from standard tests and for weighing 
evidence for an endocrine mode of 
action and evidence for adverse effects 
in whole organisms. 

It is the first comprehensive 
international guide on the identification 
of endocrine disrupting chemicals. It 
includes many possible scenarios of 
data availability on the mechanism and 
on the adverse effects and advises on 
possible conclusion and next step in 
testing if further information is needed.
 
The Guidance Document also 
provides a general description of 
each standardised Test Guideline, a 
tabular presentation of the endpoints 
measured in the test and the mode of 
action covered, as well as economic 
considerations related to testing costs. 

Interpreting the results from Test Guidelines
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Extract from the specific guidance in OECD GD no. 150
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The OECD works with more and more 
countries

While chemical production in OECD 
countries still accounts for almost 
60% of the world total production, 
non-OECD economies, particularly 
Brazil, the Russian Federation, India 
and China are rapidly increasing their 
production. 

As these countries play an ever 
increasing role in the manufacturing 
of chemicals, convergence of their 
chemical safety frameworks with 
those of OECD countries will have 
economic, environmental and health 
advantages for all concerned. 

OECD countries are working with 
these partner countries to establish 
similar chemicals management 
systems that help protect the 
environment and human health 
from the risks of chemicals, optimise 
resources needed for testing and 
assessment, and avoid trade barriers. 

Benefits for countries and industry of working together on 
endocrine disrupters at the OECD 

A common understanding of  
endocrine disrupting chemicals 
stimulates converging policies 

Working together at  the OECD on 
issues such as testing and assessing 
endocrine disrupting chemicals 
achieves significant efficiencies while 
maintaining high levels of safety. 

Many Test Guidelines adopted for the 
detection and characterisation of EDCs 
are complex in their implementation. 
They require appropriate laboratory 
equipment, technical proficiency and 
are often expensive to perform. 

Also, discussions among experts 
are often necessary to agree on data 
interpretation. Country policies 
and management towards EDCs 
may vary, but using common tools 
and methodologies to identify 
them facilitates the exchange of 
information, as a first step towards 
mutual understanding of regulatory 
decisions.

In this context the OECD Council 
adopted a Resolution on the 
Implementation of the UN Strategic 
Approach to International Chemicals 
Management (SAICM) in 2008. 

This calls for countries to work 
together at the OECD to ensure that 
OECD products are accessible, relevant 
and useful for non-members as they 
develop their capacities for managing 
chemicals.

In 2012, the third International 
Conference on Chemicals 
Management  adopted a Resolution 
identifying endocrine disrupters as an 
Emerging Policy Issue. 

This creates an opportunity for OECD 
member and partner countries to 
work together towards converging 
approaches for the testing, assessment 
and management of endocrine 
disrupters.
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A working group on Test Methods, advised by experts on EDCs
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A well-established structure of expert groups and advisory 
groups focus on issues related to the testing and assess-
ment of EDCs. Regular meetings are organised, typically 
once a year for each group, with teleconferences held as 
needed. Validation Management Groups (VMGs) work on 
test methods on the work plan.  

The work plan is agreed by the Working Group of the 
National Co-ordinators (WNT) and published and updated 
annually.

Draft documents are open for comment  
from the public

Every year, draft Test Guidelines supported by validation reports, 
guidance or other types of supporting documents are approved 
by the WNT. Test Guidelines are published in English and French, 
and are available free of charge. 

Some countries or regions translate OECD Test Guidelines in 
their own languages. Before documents are approved by the 
WNT, draft versions are circulated for review and comments. 

These draft versions are available on the OECD public site with 
a deadline for comments.  The public can comment via National 
Co-ordinators. The list of National Co-ordinators is also public.

Key link: www.oecd.org/env/testguidelines

Broad participation in OECD’s work on EDCs

Representatives from member countries, industry and 
non-governmental organisations (NGOs)

National Co-ordinators maintain broad networks of national 
experts from academia, regulatory agencies, research institutes 
that they nominate to participate in discussions on Test 
Guideline development.

Industry, animal welfare and environment protection NGOs can 
also nominate experts to participate.

This broad range of expertise in OECD works ensures that 
all views and contributions are taken into account in the 
development of Test Guidelines and other technical documents.

An open and transparent organisation  
of the work
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There is a continuous need to:
 
• develop new OECD Test Guidelines
• update existing ones
• meet the evolving regulatory needs of countries
• reflect scientific progress and understanding of    
 complex endocrine-related adverse effects
• improve the cost-effectiveness of methods and    
 reduce the number and suffering of test animals. 

• Understanding whether and when 
responses sometimes observed at low 
doses can result in long-term adverse 
effects is one of the major challenges in 
the area of endocrine disruption.  

• There is currently no scientific consensus 
as to how this should translate into 
regulatory testing methods. 

• Another challenge concerns the role 
played by chemical exposures on 
emerging hormone-related diseases and 
syndromes.  

• There is growing concern in  
industrialised countries about the role 
of chemicals in metabolic disorders such 
as obesity and diabetes, in precocious 
puberty, and in endometriosis.  

• Understanding the mechanisms of 
action and how they relate to chemical 
exposure and adverse effects are research 
challenges in the area of endocrine 
disruption. 

The road ahead: Challenges for the future
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OECD Publications / Series on Testing and Assessment 

Some recent key publications  

www.oecd.org/env/ehs/testing/seriesontestingandassessmentpublicationsbynumber.htm

• oEcd (2014). new scoping document on in vitro and ex vivo assays for the identification of modulators of thyroid hormone signalling. 
Environment, health and safety publications, series on testing and assessment no. 207, oEcd, paris.  

• oEcd (2012). detailed review paper on the state of science on novel in vitro and in vivo screening and testing methods and endpoints 
for evaluating endocrine disrupter. Environment, health and safety publications, series on testing and assessment no. 178, oEcd, 
paris.

• oEcd (2012). case studies using example chemicals. Environment, health and safety publications, series on testing and assessment 
no. 181, oEcd, paris. 

• oEcd (2012). guidance document on standardized test guidelines for evaluating chemicals for endocrine disruption. Environment, 
health and safety publications, series on testing and assessment no. 150, oEcd, paris.

• oEcd (2010). Workshop report on oEcd countries activities regarding testing, assessment and management of endocrine disrupters. 
Environment, health and safety publications, series on testing and assessment no. 118, oEcd, paris.

For more information about OECD work on Endocrine Disrupting Chemicals and links to relevant information 
and documents: www.oecd.org/env/ehs/testing/oecdworkrelatedtoendocrinedisrupters.htm

Contacts 

For further information about OECD works on Endocrine Disrupting chemicals, please send requests using the 
following email: env.tg@oecd.org 
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