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What are effect-based tools ? 

Receptor- and  

cell-based assays 
Organism-based  
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In vitro 

In vivo 

In situ 

monitoring 

Individuals, 

Populations, 

Communities 

 

 Biomarkers; 

 Pathology; 

 Traits; 

 Community 

functioning. 

Technical report on aquatic 

effect-based monitoring tools 

EU, 2014 



What are effect-based tools ? 

e.g. AhR/XRE Nuclear receptor reporter assay 



What are effect-based tools ? 
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(1) Long-term exposure (weeks) to 
concentration series of a toxicant 
or at a polluted site  

(4) Comparison of effect parameter  

(3) Concentration-response-curve 

(2) Short-term testing (1h) 
to the addressed stressor 

e.g. Community tolerance assay  
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How could they help in chemical prioritisation ? 

Biotrans-

formation  

assays,  

e.g. 

EROD 

Reporter 

gene  

assays,  

e.g. 

AR, ER, DR 

Cell-based  

assays,  
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Stress 

response 

Histo-

pathology 
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Somatic 

index 

in vivo Biotests 

e.g. 

Growth, 

reproduction, 

vitality 

Bioindicators 

e.g. 

Biomarkers 

Traits,  

PICT 

Early detection of adverse effects 

Identification of toxicant effect qualities 

Assessment of ecological impact 

Linking chemical contamination and effect 



How could they help in mixture prioritisation ? 

EC COM 252. 

2012 The 

combination 

effects of 

chemicals – 

Chemical 

mixtures.  

Drivers of 
mixture 
toxicity 

Priority 
mixtures 

Solution-
oriented 

tools 

Impact of 
mixtures 



Priority mixtures -> prioritising samples 

Escher et al. 2014 

ES&T 48:1940-56 



Priority mixtures -> prioritising effects 

Escher et al. 2014 

ES&T 48:1940-56 



Impact of mixtures 
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multi-endpoint 
(eco)toxicological 

screening 

chemical screening 
(target, suspect, non-

target) 

multivariate analysis, virtual EDA 
peaks/chemicals 
correlated with 

effects 

mass balance approach (TEQ, TU) 

chemicals 
explaining 
significant  

fractions of 
effects 
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site-endpoint 
combinations 

with significant 
effects not 

explained with 
analysed 
chemicals  

Site-specific 
higher tier EDA 

newly identified 
chemicals 

causing effects 

specific toxicol. 
endpoints 

non-specific toxicol. endpoints 
toxicol. defined 
sum parameters 

chemicals with 
great PEC/PNEC 

Candidate RBSPs 
Drivers of mixture toxicity 



Science Fiction 

Stairway to heaven 

Bath cathedral 

We target 

 

Characterisation of priority mixtures; 

 

Assessment of mixture impact; 

 

Identification of drivers of mixture 

toxicity; 

 

Solution-oriented monitoring 

using effect-based tools. 
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your attention 
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Adverse outcome pathways                                   
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