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Uplatnenie vysledkov projektu

Vysledky ziskané poCas projektu otvaraju nové moznosti v lieCbe Alzheimerovej choroby.
Bunkova terapia zaloZzena na regeneracnom potenciali kmefiovych buniek je schopna
efektivne timit neurodegeneraéné zmeny spésobené tau proteinom. Predpokladame, Zze nase
vysledky v dohladnej dobe najdu vyuzitie v klinickej praxi.

CHARAKTERISTIKA VYSLEDKOV

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

Alzheimerova choroba (DAT) je fatadlne neurodegeneracné ochorenie charakterizované
postupnym zhorSovanim kognitivnych funkcii. DAT nie je lieCitelné a preto sa hladaju nové
terapeutické pristupy, ktoré by dokazali zastavit degeneracné procesy mozgu. Bunkova
terapia predstavuje revoluény pristup v lie€be ludskych neurodegeneraénych ochoreni. V
nasom projekte sme sa sustredili na kmeriové bunky kostnej drene potkanov, ktoré maju
rozsiahly terapeuticky potencial. Kmerové bunky sme selektovali na zaklade ich schopnosti
spomalovat’ neurodegenera¢né zmeny neuroblastomovych buniek produkujucich patologické
formy tau proteinu. Pre tieto uCely sme pripravili bunkovy model pre Alzheimerovu chorobu,
ktory umoznuje sledovat neurodegeneraéné zmeny v experimentalnych podmienkach. V
pritomnosti kmerfovych buniek sa vyznamne zlepSilo prezivanie a morfoldgia degenerujucich
neuroblastomovych buniek. Naviac boli schopné diferencovat a nadobudnut tvar zrelej
nervovej bunky. Po vyselektovani Specifického klonu sme podavali kmeriové bunky
transgénnym potkanom, ktorych mozgové tkanivo je zasiahnuté neurofibrilarnou
degeneraciou. Intraperitonealne podanie kmenovych buniek viedlo k zlepSeniu niektorych
behavioralnych ukazovatelov, o naznaduje, Ze terapia bola Uspesna. Na zaklade in vitro a in
vivo experimentov sa domnievame, Ze bunkova terapia dokaze spomalovat
neurodegeneracné procesy. Nase vysledky naznaluju perspektivne vyuZzitie kmernovych
buniek izolovanych z kostnej drene v terapii Alzheimerovej choroby a pribuznych tauopatii.

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

Alzheimer’s disease (AD) is an age-related progressive neurodegenerative disorder with an
enormous unmet medical need. The number of people suffering from AD is rising quickly,
because there are no effective treatments for the disorder available. Recent developments in
stem cell technology raise the prospect of cell therapy for human neurodegenerative
tauopathies. Previously, it has been shown that mesenchymal stem cells possess unique
neuroregenerative and immunomodulatory capacity that may promote neuronal regeneration
and regulate neuroinflammation. In our project we tested whether rat mesenchymal stem cells
have the potency to prevent Alzheimer’s disease cell model from cell death induced by
human truncated tau. For this purpose we have developed the cellular model for AD
expressing misfolded protein tau derived from Alzheimer’s disease. We showed that
mesenchymal stem cells and their secretome promoted survival and increased the metabolic
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activity of the AD cells. Stem cell therapy induced cell differentiation and formation of AD cell
neurites with numerous varicosities. Altogether our results showed that mesenchymal stem
cells and their secretome are able to rescue the Alzheimer’s disease cell model from cell
death induced by misfolded truncated tau. Finally we administered the stem cells into the
transgenic rats, that are able to developed neurofibrillary degeneration in the brain. Strikingly,
stem cell therapy led to the improvement of the behavioral impairment. On the basis of these
results, we suggest that cell therapy may represent an alternative therapeutic avenue for
treatment of human Alzheimer’s disease and related tauopathies.
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Svojim podpisom potvrdzujem, Ze udaje uvedené v zaverecnej karte su pravdive a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
MVDr. Norbert Zilka, PhD. prof. MVDr. Michal Novak, DrSc.
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