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Nase experimentalne studie potvrdili neurogénnu aktivitu biomaterialu pripraveného na
baze alginat sulfatu, ktory je schopny viazat a postupne uvolfiovat zakladny fibroblastovy
rastovy faktor (bFGF) a epidermalny rastovy faktora (EGF). Dokazali sme, ze takto
obohateny biomaterial ALG+bFGF+EGF v priebehu 21 dni postupne uvolni dostatocné
mnoZzstvo bioaktivnych molekul, ktoré su délezité pre neuronalnu diferenciaciu
endo/exogénnych kmenovych buniek. Potvrdili sme, Ze 3D biomaterial na baze alginatu
uvolhujuci komplex bioaktivnych molekul vytvara optimalne prostredie pre dihodobé
prezivanie a finalnu diferenciaciu ko-kultivovanych neuralnych progenitorov in vitro a
predstavuje vhodny biomaterial pre transplantacné Studie. Nasledne sme 3D biomaterial
implantovali potkanom s poranenou miechou. Nase vysledky potvrdili, Ze pri zvySenej
biologickej dostupnosti klu€ovych faktorov (EGF a bFGF) z transplantovaného alginatu v
centralnej 1ézii doslo k vyraznej stimulacii neuro-regeneraénych procesov. Pozorovali sme
zvySené mnozstvo zachovaného tkaniva miechy so zvySenym poctom prezivajucich
neuronov (ChAT-cholinacetyltransferaza pozitivnych neurénov) a synaptickych spojeni nad a
pod miestom poranenia, ale aj pritomnost’ kortikospinalnych viakien (BDA oznadenych) a
krvnych ciev v mieste lézie. Zapalové procesy sprostredkované aktivovanou mikrogliou boli
CiastoCne potlacené, avSak odozva astrocytov bola podobna ako u potkanov po poraneni
bez lie€by biomaterialom. Vysledky naznacuju na mozné terapeutické vyuzitie aktivnych
alginatovych implantatov s komplexom bioaktivnych molekul pre lie€bu poranenej miechy.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
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Our experimental studies have confirmed the neurogenic activity of alginate sulfate based
biomaterial that is capable of binding and long-term release of basic fibroblast growth factor
(bFGF) and epidermal growth factor (EGF). We showed that this enriched biomaterial ALG +
bFGF + EGF gradually release sufficient amounts of bioactive molecules, within 21 days, that
are important for neuronal differentiation of endo/exogenous stem cells. We confirmed that
3D biomaterial based on alginate-releasing complex of bioactive molecules creates optimal
environment for long-term survival and final differentiation of co-cultured neural progenitors in
vitro and is suitable biomaterial for transplantation studies. Afterwards, we have implanted
3D biomaterial in rats with spinal cord injury. Our results confirmed that the increased
bioavailability of key factors (bFGF and EGF) released from alginated implanted in central
lesion resulted in a significant stimulation of the neuro-regeneration processes. We have
observed an increased sparing of spinal cord tissue with the increased survival of neurons
(ChAT-positive neurons choline acetyl) and their synapses above and below the lesion, but
also the presence of the corticospinal fibers (BDA labeled) and the blood vessel within the
lesion site. Inflammatory processes associated with activated microglia have been partially
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suppressed, but the response of astrocytes was similar as in injured rats untreated with
biomaterial. These results point to a possible therapeutic potential of active alginate complex
implants containing various bio-active molecules for the treatment of spinal cord injury.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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