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Literature review 

Advances in chemical detection technologies revealed the presence of multiple chemicals in the North Sea, in concentrations ranging from ng to µg per liter.

High-throughput toxicology databases, as ToxCast, closed the knowledge gap with regards to the biological effects of exposure to many substances, providing
data for thousands of industrial and environmental relevant chemicals.

A combination of exposure and toxicity data may be used to prioritize water contaminants and identify the most sensitive assays for aquatic organisms.
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Naphthalene (RI=9.68), salicylic acid (RI=4.45) and simazine (RI=0.62) are
the three first prioritized chemicals. All three are known for their toxicity to
aquatic organisms, particularly fish, being two of them present in the
European Water Frame Directive.

Assays presenting higher sensitivity (ATG_Myb_CIS_dn - RI=88.81,
APR_HepG2_CellCycleArrest_72h_dn - RI=8.87) are related to cell
maintenance, response to cellular stress and immune defense processes.

For the classes of chemicals, PBDEs and phthalates (RI=0.098 and
RI=0.029, respectively) were prioritized over the remaining, yet with minimal
differences.

Very little difference in the calculated RIs for the Biological Process Targets
was observed, suggesting an inefficient grouping of the assays.

 

 

 

 
 

208 chemicals, from 13 different classes, were reportedly detected in the

North Sea.

158 chemicals were present in ToxCast, being retrieved 848 different
assays, and corresponding AC50 values, from 21 different Biological
Process Targets.

 

CONCLUSION

Prioritized chemicals are currently known for their high toxicity in the frame of water policy,

despite the fact that used toxicity data is based on mammalian cell lines, mainly human and

mice;

Assays identified as most sensitive target highly conserved genes, promoting a confident

interspecific extrapolation;

The Mode of Action (MoA) and intended target family are suggested as alternatives for the of

grouping chemicals and assays, correspondingly.


