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A few words about endocrine disruptors   
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What are we talking about ? 
 

 

• The definition of ED is still the subject of debate at international level 

“An endocrine disruptor is 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” OMS, 2002. 
 
• All substances with endocrine activity may not be endocrine disruptors: 

regulatory mechanisms allow the body to correct certain hormonal changes. 

 

• All substances toxic to reproduction are not necessarily endocrine disruptors: 
some substances have a direct toxic effect on the reproductive organs but do not interact 
with the endocrine system. 
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An occupational health issue 
 

 

 
• Eds often associated with environmental issues or concerns about public health and about 

certain consumer products (medicines, food, cosmetics, etc.). 

 

• Occupational exposures should not be neglected and may be related to: 

 the use of certain raw materials (plasticisers, solvents, etc.), 

 the manufacture or use of products containing Eds (paints, glues, varnishes, etc.), 

 the presence of waste or byproducts emitted by certain processes (dioxins, etc.). 
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Various mechanisms of action 

 

 

 

• Endocrine disruptors can: 

 
 Mimic the action of a hormone: agonist effect 

 Block the action of a hormone by preventing it from acting on its target cells: antagonist effect 

 Disrupt production, transportation, supply or control of a hormone or its receptor 
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Potential effects on reproduction 

• Effects on the male reproductive system 
 decline in sperm quality 
 congenital malformations of the urogenital tract (hypospadias, cryptorchidism) 
 decline in testosterone production 

 
• Effects on the female reproductive system 
 endometriosis 
 precocious puberty 
 ovarian abnormalities 

 
• Other developmental abnormalities 
 Neurological development 
 behavioral disorders 
 Etc. 
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And risk assessment … 

• Identification of endocrine disruptors 
 Lack of shared definitions and specific labelling 

 
• Complex hazard assessment 
 Varied effects 
 Special action of EDs 
 Need to distinguish between the notions of endocrine activity and endocrine disrupting effects 
 Concept of susceptibility period 
 Low-dose effects 
 Non-monotonic dose-response relationships 
 Delayed effects/Transgenerational effects 
 Cocktail effect 

 
• Occupational exposure data sometimes limited 

 
A real need in terms of risk assessment support tools 
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DEMETER: a support tool for occupational risks 
assessment 
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What is it about? 

 
Provides toxicological data on 
nearly 150 substances. 
 
Helps the occupational physician 
to assess the risk, depending on 
the exposure period (before 
conception, during pregnancy or 
breastfeeding). 
 
Provides recommendations. 
 
Nearly 40 sheets published  
or under validation for 
endocrine disruptors 
(phthalates, parabens, 
bisphenol A, etc.) 
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Working group 

 
 Created in 2006 at the initiative of INRS: Dr. Dominique Lafon 
 Coordination: Dr. Stéphane Malard (INRS) 
 Secretariat: Cyndie Jacquin-Brisbart (INRS) 
 Bibliographical strategy: Annie Bijaoui (INRS) 
 Literature monitoring: Myriam Bouslama (INRS), Dominique Oberson-Geneste (consultant in 

toxicology) 
 Editing: Dominique Oberson-Geneste / Philippe Gripon (occupational physician) 
 Multidisciplinary scientific committee (doctors, pharmacists, toxicologists): 

Claire Beausoleil (ANSES) 
Michèle Bisson (INERIS) 
Elisabeth Elefant (CRAT) 
Bernard Fontaine, Virginie Dieu (Occupational health center - Lille) 
Robert Garnier, Jérôme Langrand (Poison control center - Paris) 
Jeanne Stadler (consultant in toxicology) 
Florence Pillière, Myriam Bouslama, Anne-Marie Saillenfait (INRS) 
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Access to Demeter on INRS website 
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Access to DEMETER 
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Search engine and user guide 
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Two search modes 

Synonyms 
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”Summary table” 

Presentation of human and 
animal data separately by gender 
and time of exposure (before 
conception, during the period 
equivalent to the 1st trimester of 
pregnancy in women, or the 2nd 
and 3rd trimester, during 
breastfeeding). 
 
Colour code according to the level 
of evidence of effect. 
  



.16 

“Regulatory data” 

European classification: 
carcinogenicity, germ cell 
mutagenicity and reproductive 
toxicity (CLP criteria). 
 
IARC classification. 
 
Occupational exposure limits. 
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“Characteristics” 

Key information on the physico-
chemical characteristics of the 
substance, its metabolism, its ability to 
cross the placenta, its presence in 
breast milk as well as the existence of a 
biological indicator of exposure ... 
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“Hazards”  

Details of human and animal 
data. 
 
Description of experimental studies 
in animal protocols, Klimisch 
scoring to assess the quality of 
data, main effects, summary of 
results. 
 
Other relevant data: genotoxic 
effects, endocrine disrupting effects, 
in vitro data. 
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“Comments” 

Critical look at the quality of 
data. 
 
Evolution of a regulatory 
classification. 
 
... 
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“Recommendations for the occupational physician” 

 
Recommendations according to 
different contexts: fertility, 
pregnancy and lactation. 
 
Proposed risk management 
measures (substitution, exposure 
level not to exceed when it is 
relevant ...). 
 
Toxicity class and multi-
exposure situations considered. 
 
Regulatory reminders. 
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Bibliographical strategy 

 
 

 Detailed strategy in the user guide. 
 

 2 search levels: 
 1st level: ECHA files and ANSES chemical expertise. 
 2nd level: all sources which may contain information about chemicals: NTP, EPA, TOXNET, 

REPROTOX, FURETOX, INRS, INERIS… 
 

 The first level is systematically complemented by a 2nd level search after the date of publication of 
ECHA or ANSES. 
 

 Traceability of the bibliography in the sheets. 
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Programming strategy for new sheets 

 

• Data from the literature monitoring "Reproductive toxicity of chemicals“. 

 

• Data from the requests to INRS for assistance. 

 

• Ongoing assessment documentation at European level. 

 

• Evidence of the existence of occupational exposures (uses, tonnage, COLCHIC, etc.). 

 

• Substance of interest through a substitution approach. 

 

• etc. 
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Role of the occupational physician: the example 
of di-n-hexylphthalate 
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Toxicological data on Di-n-hexylphthalate 

• Very low volatility but transcutaneous penetration is possible (18% absorption through the skin in 
rats). 

• Metabolised in mono hexyl phthalate and n-hexane. 

• No data concerning placental transfer and presence in breast milk but high partition coefficient 
octanol/water (log Kow=6.3). 

• Classification in Europe: Reproductive Toxicity Category 1B, H360FD. 

• No human data. 

• Reproductive effects in animals: 

 decreased fertility in both sexes, testicular damage, embryolethal, teratogenic (eye and skeletal 
malformations, cleft palate), fetotoxic (growth delay and reduced weight gain). 

 anti-androgenic effects: decreased production of fetal testosterone, decrease in expression of 
several genes involved in the biosynthesis of steroid hormones, reduced anogenital distance, delayed 
descent of the testes, hypospadias, nipples/areolae retention. 
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Recommendations for the occupational physician in the case of di-
n-hexylphthalate 
  
In France, there is reinforced medical surveillance due to the classification of the substance. 

 

• Fertility: 

 Strong warning signs of impaired fertility in both sexes. 

 Classification in Europe : Reproductive Toxicity Category 1B, H360FD. 

 Assess the risks of penetration into the body. 

 Exposure is not easily quantifiable: not only respiratory penetration and lack of biological indicator 
of exposure. It is impossible to provide an atmospheric threshold value to not be exceeded. 

 Substitution of the substance. 

 Inform employees of the potential dangers of this substance and the importance of compliance 
with prevention measures, including avoiding skin contact. 

 Look for difficulties to conceive. Specialist consultation in case of problems. 
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Recommendations for the occupational physician in the case of di-
n-hexylphthalate 

• Exposure during pregnancy: 

 Strong warning signs of impaired embryonic and fetal development. 

 Classification in Europe : Reproductive Toxicity Category 1B, H360FD. 

 In France, exposure is prohibited for pregnant women who reported their pregnancy (encourage 
employees to report their pregnancy to the employer and to inform occupational physician as soon 
as possible). 

 Substitution of the substance or process. 

 In case of accidental exposure, inform the person who monitors the pregnancy of the dangers of the 
substance and the exposure conditions. 

 

• Exposure during lactation: 

 In France, exposure is prohibited for breastfeeding women. 

 In case of accidental exposure, the substance is likely present in breast milk (high log Kow). Inform 
the pediatrician of the dangers of the substance and the exposure conditions. 
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Conclusion 
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Conclusion 

 Endocrine disruptors represent a varied class of chemicals (diversity of substances - 
multiple modes of action). 
 

 The clinical consequences of the effects on the endocrine system are extremely diverse, 
particularly regarding the effects on reproduction. 
 

 The identification of endocrine disruptors and risk assessment for employees exposed to 
these substances can be complex. 
 

 DEMETER is a support tool for the assessment of risk for human reproduction in the 
professional environment, performed by a group of experts at the initiative of the INRS. 
Provides toxicological data on nearly 150 substances and some recommendations for the 
occupational physician. Nearly 40 sheets on endocrine disruptors, published or under 
validation. 
 

 The bibliographical strategies and assessment data are explained in a user guide. 
 

 Programming new sheets and updating existing sheets are performed on the basis of 
regular bibliographical and regulatory monitoring. 



Our job: making yours safer 
Thanks for your attention 

http://www.youtube.com/user/INRSFrance
https://twitter.com/INRSfrance
https://www.linkedin.com/company/2916825?trk=vsrp_companies_res_name&trkInfo=VSRPsearchId:4243030561452265230718,VSRPtargetId:2916825,VSRPcmpt:primary
http://www.inrs.fr/
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