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Molecular stress-related systems in bivalve mollusk Anodonta cygnea in early warning of toxic 
effects

Gnatyshyna Lesya Lubomirovna, Horyn Oksana Igorovna, Zhuk Maria Vladymyrovna
Ternopil National Pedagogical University, Ternopil, Ukraine

lesyafoxy@i.ua, www.biochemlab.tnpu.edu.ua
Bivalve mollusks have been proved to be suitable sentinel organisms for the early warning of 

toxic substances. However, we speculated that the adaptation to pollution in the native surrounding can 
distort the typical response. The key goal of present study was to develop approach for assessing the 
population-related tolerance in mollusk to adverse effect based on the validity of biomarker responses 
in model exposures. 

Freshwater mail bivalve mollusks Anodonta cygnea (Unionidae) from polluted (A) and reference 
(F) sites were subjected to effect of thiocarbamate (commercial form Tatoo, 91.0 μg·L-1) or tetrazine 
acaricide clofentezine (commercial form Apollo, 10.0 μg·L-1) during fourteen days. The effect of 
environmental pollution at site A was detected by elevated Cu, Zn and Cd and metallothionein 
concentrations measured by metal binding capacity (MT-Me), and protein level (MT-SH), than in the 
control group from site F. Signs of cytotoxicity, oxidative stress response (high catalase activities, 
elevated lipid peroxidation and depletion of glutathione), high caspase-3 activity, vitellogenin-like 
proteins concentration were also seen in this group.

All exposures increased the genotoxicity. The effect of Apollo was distinguished by oxidative 
destruction and depletion of MT-SH. However, most responses were dependent on the history of 
population more than on the nature of exposure. Only mussels from the reference site demonstrated the 
typical responses (endocrine disruption, activation of microsomal oxidation, cholinesterase inhibition) 
under the exposure. Conversely, in the mussels derived from polluted site A, these responses were 
distorted. Hence the mussels from site A had exceeded the point past which they were able to mount 
adaptive responses to new adverse effect. Cellular thiols, glutathione and MT-SH, were selected as 
distinguished criteria of the responses.

This work has been granted by Ministry of Education and Science, Youth and Sport of Ukraine 
(#M/13-2009, #M/25-2011) and State Fund of Fundamental Research (# F29/321-2009, F32/202-
2011) and WUBMRC. 
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