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Ecological Risk Assessment

Ecotoxicology faces the challenge of assessing and predicting the effects 
of an increasing number of chemical stressors on species and ecosystems

With increasing ecological relevance the reproducibility, specificity and 
thus suitability for standardization of methods tends to diminish

The promising concept of “adverse outcome pathways (AOP)” links 
mechanistic responses on the cellular level with whole organism, 
population, community and potentially ecosystem effects and services
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Adverse outcome pathways
aim to establish associations between different levels of biological organization

Madden et al., 2014 Phil. Trans. R. Soc
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• Effect-based tools can be 
useful in the development of 
rational and cost-effective 
monitoring programs, to 
improve the environmental 
relevance of the assessment,
• and to link ecological and 
chemical information.

Connon et al., 2012 Sensors
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Natural vs engineered nanomaterials

- Cellular uptake
- Interaction with molecules
- Toxicity
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Measuring the occurrence is not predictible of real exposure scenarios
Low relevance for ecological risk assessment

Corsi et al. , 2020 Frontiers in Marine Sciences
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Ter Halle et al., 2018 Env Sci Technol

• Z-Average: 883.9 ± 3.2 nm

• PDI: 0.533 ± 0.05

• Count-Rate: 17.4 ± 0.4 kcps

PS PEC 1.5 µg/L

Polystyrene
nanoparticles

Up to mg/L in the real
exposure scenarios
due to fragmentation and 
weathering of macro and 
micro

Nanoplastics
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ANTARCTICA
0±2°C SST

34-35‰

MEDITERRANEAN
20±4°C SST
38-40‰

ALBEDO

Courtesy of Elisa Bergami
Paracentrotus lividus

Branchinecta gaini

Euphausia superba

Sterechinus neumayeri

Mytilus galloprovincialis

Planktonic species
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Dunaliella terctiolecta

Bergami et al., 2017 Aquat Toxicol

Impact on phytoplankton
single cell level

Surface adhesion
Aggregation
No toxicity
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Skeletonema marinoii

...at population level

Surface adhesion
Reduction of chains
No buoyancy and aggregates sinking
Impact on carbon flux

Bellingeri et al. 2020 Env Pollut



SItE – Towards Lecce 2021 Round Table event | 14 September 2020

Long-term vs short-term
New end-points

A predator-prey 
approach

14 days

Bergami et al., 2017 Aquat Toxicol
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CTRL

PS-COOH

PS-NH2

50 µm

Impact on carbon flux in Southern Ocean_Antarctica

Euphasia superba

Bergami et al., 2020 Environ Int
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Single-species assay
Single-substance basis
Limited number of species
Classical end-points

The measurement endpoint is a measure obtained from a standard laboratory 
toxicity test using a model organism, whereas the assessment endpoint is often 

ecosystem function and biodiversity

Integrated approaches of linking mechanistic responses on the 
cellular level with whole organism, population, community and 

ecosystem effects and services would be desiderable for a 
comprehensive assessment of ecotoxicological risks

Challenges

New paradigm
Effect-based tools for emerging pollutants
in chemical mixtures
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