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Uplatnenie vysledkov projektu

Unikatne fyzikalno-chemické vlastnosti nanomaterialov/nanocastic umozauju ich
Sirokospektralne vyuZitie v réznych oblastiach priemyslu, farmacie, mediciny a produktoch
dennej potreby, &im sa zvySuje riziko expozicie ludi nanoCasticiam. Nanocastice kovov a
oxidov kovov patria medzi najpouzivanejSie nanocastice, preto je potrebné poznat ich
mozné toxické a vedlajSie negativne ucinky na ludsky organizmus a zivotné prostredie.
Vysledky nasich experimentov potvrdzuju hypotézu, Ze velkost, tvar, a povrchova uprava
nanocastic ovplyvAuiju ich biologické ucinky v zavislosti od pouzitého biologického modelu.
Ziskané vysledky v priebehu rieSenia projektu predstavuju cenny prispevok v oblasti
nanotoxikolégie a nanotechnolégie, mozu prispiet’ k rozSireniu vedomosti o0 moznych
rizikach umyselne/neumyselne pouzivanych nanocastic pre fudské zdravie, ¢o méze
pomdct pri vyvoji novych bezpecnych nanocastic a k modifikacii uz pouzivanych
nanomaterialov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky in vitro experimentov ziskané pocas riedenia projektu ukazuju, Ze nanocastice
kovov (striebro, zlato, med, oxid titaniCity) mézu ovplyvnit zakladné funkcie gonadalnych
buniek (primarne granulézne bunky, linie COV434 a TM3), priCom charakter pésobenia
testovanych nanocastic zavisel od ich velkosti, tvaru a povrchovej modifikacie. Testované
nanocastice indukovali pokles viability a narast apoptdzy buniek, modifikovali expresiu
markerov proliferacie a apoptdzy, a sekréciu steroidnych horménov gonadalnymi bunkami v
zavislosti od koncentracie a ¢asu. Podobné ucinky testovanych kovovych nanoCastic sme
pozorovali aj v bunkovych liniach z réznych tkaniv (SH-SY5Y, PC12, MCF-7, A431). So
zvySujucou koncentraciou testovanych nanocastic sme zaznamenali aj zvySenu tvorbu ROS
vo vybranych bunkovych liniach, €o mdze byt jeden z mechanizmov cytotoxickych uginkov
nanocastic. NajvyraznejSie ucinky na sledované procesy sme zaznamenali u€inkom
striebornych nanocastic s velkostou 10 nm a povrchovou upravou PVP, ktora
pravdepodobne ulahcuje ich prienik do buniek a bunkovych kompartmentov, podobne aj
sféricky tvar nanocastic, ako sme pozorovali u medenych nanocastic. Zistili sme Specifické
ucinky zlatych nanocastic na parametre oxidacného stavu v zavislosti od pouZzitej bunkovej
linie (HEK293T, A375, A549), ktoré pochadzaju z réznych tkaniv (oblicky, epitel, pluca).
Zistené zmeny v celkovej antioxidagnej aktivite a aktivite antioxidacnych enzymov, ako aj
hladiny markerov oxidaéného poskodenia lipidov a proteinov, boli zavislé na velkosti a
koncentracii nanocastic, a dobe ich poésobenia v sledovanych bunkovych liniach.
NajvyraznejSie u€inky sme pozorovali na aktivitu katalazy a koncentraciu karbonylov
proteinov vo vSetkych bunkovych liniach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of in vitro experiments obtained during the project solution indicate that metal
nanoparticles (silver, gold, copper, titanium dioxide) may affect basic functions of gonadal
cells (primary granulosa cells, cell lines COV434 and TM3), whereas the character of action
of the nanoparticles tested was dependent on the size, shape and surface modification.
Nanoparticles tested induced cell viability decrease and apoptosis increase, modified the
expression of proliferation and apoptosis markers, and steroid hormone secretion by
gonadal cells dependent on concentration and time. Similar effects of the metal
nanoparticles tested were observed in cell lines form different tissues (SH-SY5Y, PC12,
MCF-7, A431). The increased ROS formation in selected cell lines was observed with the
increasing concentration of nanoparticles, what may represent one the mechanisms of
nanoparticle cytotoxic effects. Most distinct effects on the processes investigated were
found after the treatment with silver nanoparticles having a size of 10 nm and surface
modification by PVP, which probably make easier their incorporation into the cells and cell
compartments, likewise the spheric shape of copper nanoparticles. We found specific
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effects of gold nanoparticles on the cell oxidative status dependent on the cell lines used
(HEK293T, A375, A549) from different tissues (kidney, epithelium, lung). The observed
changes in total antioxidant activity and the antioxidant enzyme activities as well as levels of
markers of lipid and protein damage were dependent on nanoparticle size and
concentration, and the incubation period. Most distinct effects were found on the catalase
activity and protein carbonyls concentration in all cell lines tested.
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