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Endocrine Disruptors (WHO 2002 definition): “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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Known effects of Endocrine Disruptors

From: Polina Lizunkova 

Environmental Toxicants

Maternal Effects

Changes in Embryo 
Micro-Environment

Epigenetic Alterations

Endocrine Disrutptors can Influence Early 

Development



10/18/2021

3

Epigenetics 
Accessory chemical modifications on the DNA or 

on proteins that pack the DNA

Chromatin
Structure

Histone modifications

DNA methylation

Small RNAs

DNA methylation: an epigenetic mechanism
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Epigenetic changes regulate gene expression….

Mitotically Stable

….and can survive cell division

Gene Expression Phenotype

Dolinoy et al., 2007, PNAS

mmm…..interesting 
phenotype!

…..a related epigenome !

…..the epigenome says 
something about the 
history of exposures!

Environmental 
Epigenetics
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Examples of epigenetic markers of 
exposure in humans

Peripheral blood
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Peripheral blood
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•Systemic fungicide (e.g. Wine Industry)

•Two metabolites:  Butenoic acid and enanilide    

• Vinclozolin and metabolites are anti-androgenic

•Late embryonic/early postnatal exposure causes abnormal 
reproductive tract development and gonadal function

Vinclozolin (Agricultural fungicide)

Transgenerational Epigenetic Inheritance

Vinclozolin Control

TUNEL assay

Uzumcu et al., 2004, Reprod Tox
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(Vinclozolin)

Herencia epigenética transgeneracional

Sperm epigenome alterations

52 Methylation Changes (48 promoters) in the sperm DNA of male rats 3 generations after 

a developmental exposure
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• Vinclozolin

• A plastic mixture (BPA, 

Phtalates)

• A mixture of pesticide 

(permethrin) and insect 

repellent  (DEET)

• DDT

• Dioxin (agent orange)

• Jet propellant 8 (Jet Fuel 8) 

Transgenerational Epigenetic Inheritance

Polycystic ovary

Obesity

Germ cell apoptosis

Pregnancy 
complications

F3 germ cell
epigenome
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Epigenetic biomarkers of exposure in 
hazard assessment
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 Chemical risk assessment currently involves hazard 
identification, dose-response assessment, exposure 
assessment, and risk characterization

 Although current guidelines include multigenerational 
effects of environmental pollutants, these are NOT 
integrated in hazard and risk assessment frameworks 
(Neuparth et al, 2020). 

 Biomarkers of exposure for risk assessment analyses can 
indicate both life-long and transgenerational effects, as well 
as developmental and/or ancestral exposures

Epigenetic tools may fill gaps in risk assessment

The Environmental Epigenetics Group
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