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Within the Envirhom research program, key advances have been obtained in uranium 
bioaccumulation and underlying mechanisms understanding in various biological models at the 
individual level. However, considering different scales of biological effects (from early to delayed 
ones, from low to high level of organization) is crucial to provide ecologically relevant indicators. 
Organisms counteract stress induced by pollutant exposure through a wide range of physiological 
responses being both dose and time dependent. Effects at higher hierarchical levels are always 
preceded by early changes in biological processes, from subtle biochemical disturbances to impaired 
physiological functions, increased susceptibility to other stresses, reduced life-span… Within this 
global context, preliminary experiments were carried out on adult zebrafish (Danio rerio), to assess 
early changes after short-term uranium exposure. Among the subsequent primary subcellular damages 
oxidative stress and genotoxicity (characterizing both chemotoxicity and radiotoxicity) are relevant 
endpoints, thus requiring the knowledge of dose-effects relationships as a first operational approach to 
provide useful tool in predicting possible effects of U exposure. Zebrafish has been selected due to its 
small size (facilitating its maintenance) and its extended use in ecotoxicological studies. Moreover, its 
short life-cycle will allow to carry out chronic exposure experiments (along the whole life-cycle). Four 
uranium concentrations (0, 20, 100 and 500µg.L-1) and five sampling times (0, 0.5, 1, 5 and 10 days) 
were selected. Catalase, glutathione peroxidase (GPx) and superoxide dismutase (SOD) activities were 
measured as oxidative stress biomarkers . DNA damage level was assessed in zebrafish erythrocytes 
using the comet assay. Uranium bioaccumulation  was concurrently studied to understand observed 
biomarker responses. Further experiments, dedicated to the assessment of the impact of chronic 
uranium exposure on growth, reproduction and survival, will be performed to highlight the possible 
link between the toxicological involved mechanisms (oxidative stress and genotoxicity) and the 
impairment of these integrated physiological functions. 


