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Endocrine‐Disrup@ng Chemicals:  
how to track the fear factors?  



1)   Background 

2)   How to evidence a potential endocrine    
disrupting action? 

3)   How to detect and monitor EDCs? 

4)   Which perspectives for exposure indicators? 

5)   Take home messages 
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   Agenda  
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   Background (1)  

Environmental Biology, Toxicology, Endocrinology… 
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Health / Social / Economical  
Burden 

« An exogenous agent that interferes with 
synthesis, secretion, transport, metabolism, 
binding action or elimination of natural blood-
borne hormones that are present in the body 
and are responsible for homeostasis, 
reproduction and developmental process » 

   Background (2)  

Endocrine-Disrupting Chemicals (EDCs) 



D. Gruson - SwissMedlab - 13/06/2012 
DRAFT 

   Background (3)  



Hormones 

17α-Ethinylestradiol 

Diethylstilbesterol 

17β-Trenbolone 

Hormones 

17β-Estradiol 

Estriol 

Estrone 

Progesterone 

Testosterone 

Herbicides 

Atrazine 

Simazine 

Methoxychlor 

Insecticides 

DDT 

Dieldrin 

Endosulfan 

Lindane 

Industrial Chemicals 

Phtalates 

Bisphenol A 

P-Nonylphenol 

PCBs 

Phytoestrogens 

Sesquiterpenes 

Phytosterols 

Biological origin Synthetic origin 

Personnal care products… 

   Background (5)  
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   Background (6)  

A large diversity of chemical 
and biological properties 
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Uterotrophic screen 

Hersberger screen 

Rodent pubertal female screen 

Rodent pubertal male screen 

Fish reproduction screen 

Frog metamorphosis screen 

   How to evidence a potential endocrine disrupting action? 

« In Vivo » 

Enhanced subacute test (TG 407) 
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   How to evidence a potential endocrine disrupting action? 

« Cross-Talks » 
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Competitive Estrogen Receptor Binding Assays 

Estrogen Receptor Activation and Cellular Proliferation Assays 

   How to evidence a potential endocrine disrupting action? 

Vitellogenin assay 

Estrogen and androgen receptor reporter gene screens 

« In Vitro » 
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   How to detect and monitor EDCs? 
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ng/L 

ppb / ppt 

   How to detect and monitor EDCs? 



      PORTABLE BIOSENSOR
 (EndotectTM / RIANA) 

ELISA 

ELRA 

MASS-BASED ANALYSIS PROCESS 

   How to detect and monitor EDCs? 
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The use of enzyme-linked immunosorbent assays (ELISA) for the 
determination of pollutants in environmental and industrial wastes. 

Hirobe et al. 2006 

A new competitive enzyme-linked immunosorbent assay (ELISA) 
for determination of estrogenic bisphenols. 

Zhao et al. 2002 

Comparison of Elisa- and LC-MS-Based Methodologies for the 
Exposure Assessment of Bisphenol A . 

Fukata H et al. 2006 

Maternal serum and amniotic fluid bisphenol A concentrations in 
the early second trimester. 

Yamada H et al. 2002 

   How to detect and monitor EDCs? 
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   How to detect and monitor EDCs? 

LOQ = 0.1 ng/mL in real water 

LOQ = 2 ng/mL for serum samples 

LOQ 

Functional sensitivity 

Linearity 

Precision 

Cross-reactivities 

Matrix effect - Stability 
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Mosaic Elisa 

   How to detect and monitor EDCs? 

MULTIPLEXING 
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   How to detect and monitor EDCs? 
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Microplate reader linearity 

   How to detect and monitor EDCs? 
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Microplate reader precision test 

Pipeting device Test 

Microplate washer test 

   How to detect and monitor EDCs? 
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We are not alone !!!! 

Globalization 

   How to detect and monitor EDCs? 
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Mass spectrometry: 
 the key player 
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   How to detect and monitor EDCs? 

Capital investment 
Personnel training 

High sensitivity 
High specificity 

Multiplexing 
Automation 

MASS-BASED ANALYSIS PROCESS 

Method  Detec@on limit (ng/L) 

ELISA  20‐40 

LC‐MS/MS  0.08‐33 

SPE‐GC/MS  12‐32 

GC‐MS/MS  0.05‐2.4 

SPME‐HPLC  0.064‐1.2 

SPE‐HPLC/ESI‐MS/MS  3.5‐44 
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   How to detect and monitor EDCs? 

Vanderford et al. 
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   How to detect and monitor EDCs? 
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Method 
Validation 

Measurement 
uncertainity 

QC/QA 

Calibration 

   How to detect and monitor EDCs? 

LOQ Compound dependent
 parameters 

Source dependent
 parameters 

Conditioning and
 loading steps 

Optimizing the
 elution solvent 

Optimizing the
 washing step 

Matrix effect 

Calibration and
 linearity 

Validation process 

Ionization method 
Specificity and

 selectivity 

Range 

Precision and
 accuracy 
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   How to detect and monitor EDCs? 

Extraction procedure 

SPE 

LLE 

SPME 

MISPE 

LPME 
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Which perspectives for exposure indicators? 

Transcriptomic and 
metabolomic responses 

Proteomic approach 

miRNome approach 

Dynamic epigenomic / 
DNA methylation 

RISK STRATIFICATION EXPOSURE 



Development of reliable markers of exposure and risk stra@fica@on 

Implementa@on of accurate assays for detec@on and monitoring of EDCs 

Need of mul@disciplinary approaches 

Ability to assess the endocrine disrup@ng power 
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Questions / Discussion 

Thank you for your attention 
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damien.gruson@uclouvain.be 


