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Summary EN
Products developed using nanotechnology are widely used in everyday activities, making nanoparticles an integral part of our lives. However, with the rapid development of nanotechnology, nanoparticles may become a new group of environmental pollutants and have a negative impact on ecosystems. While nanotechnologies bring many benefits and innovations, their environmental impact needs to be assessed more carefully. The aim of this thesis was to investigate the accumulation of nanoparticles with different chemical compositions in salmonids at different life stages and to assess their effects on the gut microbiota and functional status of the fish. The stability of quantum dots was assessed by physicochemical methods, the accumulation of metals in nanoparticles in salmonid embryos, larvae, juvenile tissues and organs was studied, and the effect of nanoparticles on morphophysiological parameters of fish was investigated. The antibacterial activity of CdSe/ZnS-COOH and CuInS/ZnS-COOH quantum dots (QDs) and Cd2+ against bacteria isolated from the gut of salmonids was investigated using microbiological and molecular methods. Illumina® MiSeq™ next-generation sequencing was used to study the gut microbiota of brown trout (Salmo trutta) in vivo under QDs treatment. The results showed that graphene oxide reduced heavy metal accumulation in rainbow trout embryos and larvae, while Co and Fe accumulation in rainbow trout depended on the size of CoFe2O4 nanoparticles and the developmental stage of the fish. Dietary CdSe/ZnS-COOH QDs accumulate Cd2+ in the intestine, liver and gills of juvenile brown trout. Studies have shown that the nanoparticles have an effect on morphophysiological parameters (respiratory rate, heart rate) in salmonids. The data obtained showed that the concentrations of CdSe/ZnS-COOH and CuInS/ZnS-COOH at 4 nM QDs after 48 h had no effect on the gut bacteria isolated from juvenile salmon (Salmo trutta), while Cd2+ showed an antibacterial activity that was mostly temperature dependent. CdSe/ZnS-COOH QDs alter the composition of the salmonid microbiota, indicating the development of dysbiosis. Based on the results of the studies, an empirical model of the effect of nanoparticles on the functional status of fish was developed.
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