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Extrapolation in risk assessment
Ecological risk assessment aims to protect field populations. Several 
extrapolation steps are needed to extrapolate from lab toxicity tests to the field 
(see fig. right). The standard approach is to apply arbitrary assessment factors 
on the available data (e.g. LC50s or NOECs). We demonstrate how to use 
process-based models to analyse life-cycle toxicity data, and how results 
support educated extrapolations to the field. 

Resource allocation and DEB
Growth, development and reproduction are best understood from the 
perspective of resource allocation. The theory of Dynamic Energy
Budgets (DEB) explains how individuals acquire and utilise energy, 
based on simple rules for metabolic organisation. 

Toxicants affect allocation; DEBtox
Toxic effects can be understood as a disruption of allocation 
processes. Toxicokinetics have to be explicitly included. This 
approach is used to fit life-cycle data for all endpoints simultaneously 
(see fig. below), here for the nematode Acrobeloides nanus.

More information on DEB and DEBtox on our web site: 
http://www.bio.vu.nl/thb/deb/
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a one-compartment accumulation 
model, accounting for the effects of 
body size changes

the internal concentration changes 
a target parameter (e.g. 
maintenance costs)

the change in target parameter 
changes resource allocation, 
thereby affecting growth and 
reproduction in a specific manner
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How to extrapolate?
Population: Euler-Lotka eq. (assuming constant environment).
Limiting food levels: food limitation is simulated by decreasing the 
ingestion rate in the DEB model .
Other temperatures: temperature affects all rate constants in the 
DEB model (e.g. maintenance and reproduction rate) similarly. 

Assuming the intrinsic sensitivity remains the same, we can make 
predictions (see fig.). The difference in response for Cd and PeCB to 
environmental conditions reflects the different modes of action.
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