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“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.”  
 

World Health Organization and the International Programme on Chemical Safety. 2002. Global Assessment of the State-of-the-Science of 
Endocrine Disruptors.  Available at  http://www.who.int/ipcs/publications/new_issues/endocrine_disruptors/en 





The initial reporting period by manufacturers, 
processors, and importers was January to May 
1978 for chemical substances that had been in 
commerce since January 1975. The TSCA 
Inventory was initially published in 1979, and a 
second version, containing approximately 62,000 
chemical substances, was published in 1982. The 
TSCA Inventory has continued to grow since then, 
and now lists approximately 85,000 chemicals. 

U.S. EPA (Environmental Protection Agency). 2015. About the TSCA Chemical Substance Inventory: Available at 
https://www.epa.gov/tsca-inventory/about-tsca-chemical-substance-inventory#bonafide 



Bradley, G., and C. Swanson. 2005. Endocrine Disruption: Endocrine Disrupting Chemicals. Available at 
http://www.public.iastate.edu/~bsbowen/ZOOL-EEOB507/pages/endocrinedisrupt.htm 



Lee, C.W., K.H. Choi, S.W. Jeong, H.L. Kim, and Y.R. Seo. 2009. An overview and future perspective on endocrine disruptors. Journal of 
the Korean Endocrine Society 24(1):7–14. 



Ćwiek-Ludwicka, K. and J.K. Ludwicki. 2014.  Endocrine disruptors in food contact materials: Is there a health threat? Roczniki 
Państwowego Zakładu Higieny 65(3):169–177.   



Heindel, J.J., R. Newbold, and T.T. Schug. 2015. Endocrine disruptors and obesity. Nature Reviews, Endocrinology 11(11):653–661. 

Note: Obesogens are exogenous chemicals that directly or indirectly increase obesity through disruption of metabolic, hormonal, or developmental 
processes (La Merrill, M., C. Emond, M.J. Kim, J-P. Antignac, B. le Bizec, K. Clement, L.S. Birnbaum, and R. Barouki. 2013. Toxicological function of adipose 
tissue: Focus on persistent organic pollutants. Environ Health Perspect 121(2):162–169. 



These chemicals are now part of our daily lives 
because they are found in many products. Some 
examples include cosmetics, cleaners, toys, food 
storage containers, furniture and carpets, 
telephones, and appliances. These chemicals 
are also used in plastics and resins in vehicles, 
planes, and trains; in sporting goods and 
outdoor equipment; and in medical equipment 
dental sealants, and pharmaceuticals.  





They can mimic hormones and act as though 
they were the “keys” to the receptor “locks,” 
subsequently tricking the cells into thinking that 
they are hormones.  
They can interfere by binding to the protein 
carriers of hormones or other proteins that 
have signaling roles in the cell and between 
cells. 



They can inhibit or induce enzymes, interfering 
with uptake and export from cells, and can 
modify the ways in which genes are read.  

Exposures to chemicals that are EDs can result in 
effects on a variety of tissues and organs, 
particularly in developing infants and children.  



http://web.bryant.edu/~dlm1/sc372/readings/toxicology/toxicology.htm 



Polyzos, S.A., J. Kountouras, G. Deretzi, C. Zavos, and C.S. Mantzoros. 2012. The emerging role of endocrine disruptors in pathogenesis 
of insulin resistance: A concept implicating nonalcoholic fatty liver disease. Current Molecular Medicine 12(1):68–82. 



Diet 
Phytoestrogen, Mycotoxin, Pesticides 

Bedding 
Water 
Water bottles 
Cages 
Time and Duration of the 
Exposure 

Prenatal 
Postnatal 
Weanling 
Adult 

Route of exposure 
Oral gavage 
Cutaneous  
Subcutaneous 
Inhalation 

Animal Factors 
Species 
Strain  
Sex 
Age 

Thigpen, J.E., K.D. Setchell, H.E. Saunders, J.K. Haseman, M.G. Grant, and D.B. Forsythe. 2004. Selecting the appropriate rodent diet for 
endocrine disruptor research and testing studies. ILAR Journal 45(4):401–416. 



Mixture, 
Cumulative, 
Interaction 

Mixture, 
Cumulative, 
Interaction 

Food production 
Food processing  
Food packaging 



Female reproductive system 
Male reproductive system 
Ratio of males to females 
Thyroid disorders 
Neurodevelopmental disorders in 
children in general 
Hormone-dependent cancers 
Metabolic diseases (e.g., diabetes, 
obesogenic effects) 
Adrenal gland disorders in humans 
Immune function diseases 
Bone pathology 
 

U.S. EPA (Environmental Protection Agency). 2016. Endocrine Disruption. Available at http://www.epa.gov/endo/pubs/edspoverview/ 
whatare.htm 

 





Low-dose exposure 
Route of exposure 
Mixtures 
Toxicity related to the route of exposure 
Risk assessment performed for 1 chemical at a 
time 
Internal dose  
Windows of sensitivity 
Non-monotonic dose response (NMDR) 



U.S. EPA (Environmental Protection Agency). 2016. Endocrine Disruption Research: Testing for Potential Low-Dose Effects. Available at 
https://www.epa.gov/chemical-research/endocrine-disruption-research-testing-potential-low-dose-effects 



Fig. 3. Effects of developmental DEHP exposure on hypothalamic/preoptic area (HPOA) 
aromatase activity in newborn (PND 1) male (A) and female (B) rats. *Significantly different 
from control group. The number of pups is indicated below each box plot and the number 
of litters is in parenthesis. Box plots indicate medians (horizontal lines), 25 and 75% 
quartiles and maximum and minimum values. 
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aromatase activity.  Toxicology 227(3):185–192. 
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Canadian case-control study. Environmental Health 11:87. 
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These observations support hypotheses linking 
breast cancer risk and exposures likely to 
include carcinogens and EDCs.  
These observations also demonstrate the value 
of detailed work histories in environmental and 
occupational epidemiology. 
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According to the authors, this is the first 
comprehensive study that assessed the occupational 
exposure to EDCs and lymphoma risk.  
The authors used a large sample size to assess the 
exposure to chemicals with potential endocrine 
disrupting properties. 
The authors noted an association with some 
lymphoma subtypes for recent and prolonged 
exposures to several EDCs. 
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Brennan, L. Foretova, M. Maynadie, A. Staines, A. Nieters, P. Cocco, and S. de Sanjose. 2015. Occupational exposure to endocrine 
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Incidence of male breast cancer was increased 
in the following: 

Wood preparation workers  
Paper makers  
Motor vehicle mechanics  
Painters  
Workers in the forestry industry, such as logging    
Furniture manufacturing 

Incidence of male breast cancer was more 
particularly associated with alkylphenolic 
compounds. 
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The elevated risk of male breast cancer in specific 
occupations provided some clues about possible 
environmental mammary carcinogens.  
 
The elevated risk of male breast cancer among motor 
vehicle mechanics which points to a role of PAHs and 
gasoline or petroleum solvents in breast 
carcinogenesis. 

  
For the first time in male breast cancer, we have 
shown that EDCs could affect male breast cancer risk. 
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Single compound at the time 
Literature review (Hazard identification) 

Experimental studies  
Report (confidential or published) 
Epidemiology studies 

 Identification of health effect.  
Species, Exp. design and Temporal Adjustment (or PBPK) 
Characterization of the Exposure (Probalistic approach). 
Characterization of Risk Based on Hazard and Exposure. 
Toxicological Reference Value determination.    



 
Workgroup at Anses 



Maybe the question is ‘‘The difficulty with EDs is that these compounds are 
considered to be EDC rather than substances that are part of any other 
chemicals family’’.  Or maybe not! 
Because of the number of mechanisms of action, it can become difficult to 
classify EDC.  Mode of Action should at least identify to classify and 
substance EDC. 
Without the label EDC, maybe the Risk Assessment would simply based on 
the most sensitive effect for a lower exposure dose.  
The challenges of Low Dose, NMDR, Windows of Sensitivity increase the 
complexity for the RA.  
For now the majority of the ‘’Toxicological Reference Value are based on the 
individual chemical from experimental exposure.   
Exposure management from Food and at Workplace can always be better but 
it is controlled, but what we do at home during our free time!  

 
In the end, it is possible to know whether a substance has an ED potential, but it 
is very difficult to know whether a potential ED is not a ED. 
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