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The bioavailability of uranium for freshwater organisms, as for other dissolved metals, is closely 
linked to chemical speciation in solution (U aqueous speciation undergoes tremendous changes in the 
presence of ligands commonly found in natural waters e.g. carbonate, phosphate, hydroxide and 
natural organic matter). For the studied chemical domain, short-term uranium uptake experiments have 
already shown that the free uranyl ion concentration [UO2

2+] is a good predictor of uranium uptake by 
the green algae Chlamydomonas reinhardtii, as predicted by the Free Ion Activity Model. In 
agreement with these results, acidic pH and low ligands concentrations in water enhance uranium 
bioavailability and consequently its potential chronic effects on phytoplankton. Moreover, uranium is 
known to be both radiotoxic and chemotoxic. The use of different isotopes of uranium allows to 
expose organisms to different radiological doses for the same molar concentration: e.g. for a given 
element concentration (chemical dose), replacing depleted U by U-233 obviously leads to an enhanced 
radiological delivered dose to organisms (x104). In this work we established relationships between 
uranium doses (depleted uranium and 233-U ) and effect on the growth rate of the green algae 
Chlamydomonas reinhardtii. Uranium bioaccumulation was also monitored. Growth rate was 
measured both in classical batch (0-72hrs) and continuous (turbidostat) cultures, the latter protocol 
allowing medium renewal to diminish exudates accumulation and speciation changes in the medium. 
The differences in effects will be, if possible, related to the development of defence mechanisms 
against the formation of reactive oxygen species (forms of glutathione) and the production of 
phytochelatins (small peptids rich in cystein that play an important role in the homeostasis and the 
detoxication of metals in cells). 
 


