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NAMs and Plant Protection Products ERA 

• NAMs for implementing 3Rs

• NAMs as source of mechanistic Next-Generation ERA
• Additional opportunities/challenges
• (Eco)toxicological mechanisms as drivers for predicting 

environmental impacts
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NAMs for implementing 3Rs 
• ERA includes a large set of organisms from different taxa

• Only vertebrate testing is considered “animal testing”
• Fish
• Birds
• Mammals

• Embryos up to specific development stages are excluded
• Embryo based NAMs



07/03/2024 4

• Fish Embryo Acute Toxicity (FET) – TG 236
• Fish Cell Line Acute Toxicity – TG 249
• In silico, QSAR, read-across
• Species sensitivity WoE

Acute toxicity

Chronic toxicity

Bioaccumulation

• In silico, QSAR, read-across
• Species sensitivity WoE

• Hyalella azteca Bioconcentration Test (HYBIT)- Draft TG
• In vitro intrinsic clearance and extrapolation TG 280
• In silico, QSAR, read-across
• Species sensitivity WoE
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20th Century paradigm

NAMs for Mechanistic Hazard assessment

Apical endpoints
No Adverse Effect Level
Taxonomic groups

21st Century Toxicology

No Adverse Effect 
Level / AF

Intermediate endpoints
Mechanistic connectors

Drivers for 
ecological 
impacts

Developing new paradigms for environmental risk 
assessment based on mechanistic understanding of 
biology and ecology at real environmental conditions
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Additional opportunities, challenges, and future

• Environmental 
aggregated 
and combined 
effects

• Linking biology 
to ecology

• NAMs focus on 
human 
relevance

• For PPP ED 
Identification

• Amphibians

Endocrine 
Disruption

Mammals

LandscapeNGERA
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Mechanisms  
Molecular/Subcellular

Targets:

Susceptible species  
Expected effects 

Impacts:            

Populations  
Communities

Pesticidal mode of action
(Eco)toxicological modes of action

Ecological consequences:
• Ecosystem functions
• Ecosystem services
• Biodiversity

Realistic Landscape 
Agricultural Conditions

Next Generation 
Protection Goals?



Project 6.4.4.e Quantify effects of PPP and other 
stressors through landscape risk assessment informing 
on environmental impacts

8

Partnership for the Assessment of the 
Risks from Chemicals
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Concluding remarks
• NAMs for implementing 3Rs

• Focus on fish testing

• NAMs as source of mechanistic knowledge: pesticidal and 
toxicological modes of action
• Additional opportunities: amphibians and endocrine disruption
• Additional challenges: coverage of mammals 
• The future: Next-Generation and Landscape ERA

• (Eco)toxicological mechanisms as drivers for predicting 
aggregated and combined environmental impacts

• Science-based sustainability assessment of PPP use
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Thank you!

Contact: jtarazona@isciii.es

mailto:jtarazona@isciii.es
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