
Assessing wastewater and sludge treatment efficiency 
by combining physicochemical characterization and 

in vivo bioassays

Assays on the thyroid and 
estrogen axes using transgenic 

fish embryos that produce a 
fluorescent protein

Automatic 
fluorescence reading

Water

Results point to an efficient removal of thyroid disruptors during wastewater treatment; 

Sludge cake (sampled in winter), which is being spread on agricultural soil, is thyroid active;

Thyroid disruptors can persist in the sludge and liquor samples during treatment.
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The results of thyroid activity of 1 week of samples per season, however, 3 weeks of sampling were performed per season though the results are not presented here. 
Asterisks mark the samples that are significantly different from the water control and thus active on the thyroid axis. Marked are also the dilutions of samples that are chosen based on 
the maximum tolerable concentration (highest concentration causing the mortality of less than two out of ten embryos) of each sample. 
Methimazole, induction control; T4, inhibition control.; *, P < 0.05; **, P < 0.01 ***: P < 0.001.
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Thyroid activity is detected in the raw wastewater, but not in 
the effluent released into the Seine river;

Thyroid activity is detected in some liquor samples, notably 
the water removed via settling tanks following anaerobic 
digestion (   5) and thermal treatment (   6);

Raw sludge is showing thyroid activity in both winter 
(February) and summer (July) samples;

Sludge cake (final product of the sludge treatment process) 
sampled in winter is thyroid active;

Preliminary bioassay results

Goals of our study

Investigate the endocrine disruption activity of wastewater, sludge, and liquor samples from a 
wastewater treatment plant;

Identify treatment processes that effectively reduce endocrine activity of the samples;

Monitor the variability of endocrine activity within a season and between seasons;

Evaluate how treatment strategies affect agronomic value of sludge;

Assess the fate and residual levels of organic and inorganic contaminants; 

Develop a multicriteria approach to evaluate benefits and environmental risks of treated sludge.

Sampling points of water and liquor (for bioassays)

Sampling points of sludge (for physicochemical analyses and bioassays)
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Sampling in July 2025
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