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Abstract: 

Safety risk assessment science is currently undergoing one of the largest paradigm shifts in 
recent history. This is partly being catalysed by the need to assess increasing numbers of 
chemicals with fewer resources and the increasing public and political concerns regarding 
the use of animal studies for assuring the safety of new chemicals. In addition there is 
acknowledgement that the current methods of Environmental Risk Assessment (ERA) do not 
address several key areas; including the uncertainty inherent in extrapolation of effects 
between species and the poor ability to predict impacts on the structure and function of 
natural ecosystems.  

Here we discuss the use of a Source to Outcome Pathway (S2OP) approach to help identify 
some of the deficiencies in the current methods of ERA and the work planned to begin to 
address these. Using two narcotic chemicals as case studies, existing methods such as QSAR, 
chemical activity and critical body burdens can be placed into context more clearly than 
previously. Mapping current knowledge of narcosis on a pathway framework helps highlight 
clear gaps in our understanding of mechanistic links at several levels of biological 
organisation. One of the key future challenges is the translation of measured sub-individual 
responses into population-relevant endpoints (e.g. reproduction and growth) across species 
and further into ecologically relevant impacts. In addition, we demonstrate that the use of 
apical endpoint data generated under current test guidelines is often incompatible with the 
types of models required to extrapolate individual effects to populations and communities.  

We discuss the relevance of various elements of the S2OP in addressing different risk 
assessment challenges and how additional individual and sub-individual data may improve 
extrapolations to meaningful protection goals. However considerable work is needed before 
such methods are fully applicable to supporting more ecologically relevant risk assessment 
decisions. 

 

 


