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inhibitor cemtirestat. In Interdisciplinary toxicology, 2019, vol. 12, no. 3, p. 120-128.
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Uplatnenie vysledkov projektu

Vysledky projektu rozsirili vedomosti o moznom terapeutickom pdsobeni latok - inhibitorov
aldézareduktazy. Latky, ktoré maju navySe antioxidacné vlastnosti, mézu vyrazne ovplyvnit
progresiu diabetickych komplikacii. Latka cemtirestat dokazala spomalit rozvoj periférnej
neuropatie a znizit hladinu triglyceridov v plazme. Ligandy SERCA proteinu mézu pdsobit
cez ovplynenie protonacie aminokyselin vo svojom okoli. Vysledky sa mézu uplatnit’ pri
terapii diabetickych komplikacii, spomaleni rozvoja diabetu. Vysledky sa mdzu uplatnit’ pri
navrhovani novych latok na modulaciu vapnikovej pumpy SERCA.

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

Zistili sme, Ze metylglyoxal poSkodzuje pankreatické beta bunky a tym zniZuje ich viabilitu.
Jeho pdsobenie dokazu obmedzit latky s dobrymi antioxidaCnymi vlastnostami. Inhibitory
aldézareduktazy dokazu obmedzit akumulaciu sorbitolu v periférnom nerve a v krvinkach pri
10-driovom pokuse in vivo. Pri dlhodobom pokuse dokazala latka cemtirestat vyrazne
Zlepsit prejavy preiférnej neuropatie a to rovnako u ZDF, ako aj STZ modeli diabetu u
potkanov. Pri STZ modeli diabetu navySe cemtirestat vyznamne zniZil hladinu triglyceridov v
plazme. Pri obidvoch modeloch znizZil hladinu reaktivnych foriem TBARS v plazme, ¢o
dokazuje jeho schopnost pdsobit ako antioxidant in vivo. Schopnost eliminovat reaktivne
formy kyslika preukazal cemtirestat aj na lipozomoch a na rezoch mozgovej kéry ex vivo.
Navrhli a ziskali sme dalSie latky schopné inhibovat ald6zareduktazu - derivaty pyridoindolu
a kyslikaté analdgy cemtirestatu. Najsilnejsi inhibitor mal hodnotu IC50 12.6 nM. Zistili sme,
Ze ligandy viazuce sa na vapnikovu pumpu SERCA mézu ovplyvnit jej konformaciu
ovplyvnenim protonacie aminokyselin vo svojom okoli.

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

We found that methylglyoxal impairs pancreatic beta cells and lowers their viability. The
negative effect of methylglyoxal was attenuated by strong antioxidants. Inhibitors of aldose
reductase are able to prevent accumulation of sorbitol in peripheral nerve and red cells in
the framework of 10-days in vivo experiment with rats. We have performed two long-term in
vivo experiments with rats - ZDF and STZ model of diabetes. Compound cemtirestat was
able to attenuate the symptoms of peripheral neuropathy in both model and to decrase
significantly level of triglycerides in plasma in STZ model. In both models the levels of
TBARS were decreased by cemtirestat, what indicates its potential to act as antioxidant in
vivo. Cemtirestat showed the ability to eliminate reactive oxygen species in liposomes and
rat brain cortical slices ex vivo. We designed and obtained novel compounds able to inhibit
aldose reductase - pyridoindole derivatives and oxygen analogs of cemtirestat. The value of
IC50 for the most efficient inhibitor was 12.6 nM. We found that ligands interacting with
calcium pump SERCA can affect its conformation by influencing the protonation of
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surrounding aminoacids.
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