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Uplatnenie vysledkov projektu

Analyza a korelacia aktivity informa&nych biomolekul v synovialnej tekutine a v sére pacientov
mé&ze prispiet k presnejSiemu stanoveniu typu artritidy a Stadia OA a v blizkej buducnosti
moze umoznit’ cielene lie€it aj OA proces. Nami vytvoreny funkény in vitro model OA a
nasledné analyzy produktov buniek zuc¢astnujucich sa na deStrukcii a naslednej regeneracii
chrupky prispeju k potencialnemu rieSeniu tohto medicinského problému. Na zéklade nasich
predbeznych vysledkov in vitro Studii méZeme prepokladat, Ze mezenchymové kmerové
bunky maju potencial v lieCbe OA.

CHARAKTERISTIKA VYSLEDKOV

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

Pouzitim humannych osteochondralnych cylindrov bol v ramci projektu vytvoreny funk&ny in
vitro model OA, v ktorom bola chrupka vystavena ucinku synovialnych fibroblastov resp.
rekombinantnych zapalovych cytokinov (IL-1beta a TNFalfa) alebo synovialnej tekutiny,ktoré
sa pri OA vyraznym podielom zuc€astriuju procesu jej destrukcie. Na vytvorenom funkénom
modeli OA bol nasledne sledovany terapeuticky potencial mezenchymovych kmenovych
buniek (MKB) izolovanych z tukového tkaniva. PoSkodenie chrupky a vplyv MKB bolo
overené a potvrdené suborom morfologickych (SEM, cytoskelet) a histologickych metdd (HE,
Safranin O, Alcianova modra) na urovni buniek a tkaniva resp. analyzou produkcie
zapalovych a protizapalovych biomolekul. Vysledky analyz synovialnych tekutin od OA
pacientov poukazali na vy$Sie koncentracie zapalovych markerov IL-6 a IL-8. Produkcia
degradacnych MMP resp. zapalovych cytokinov synovialnymi fibroblastami bola signifikantne
vySSia po aktivacii kombinaciou IL-1beta a TNFalfa resp. synovialnou tekutinou. Z vysledkov
viacerych analyz vyplyva, Ze prave synovialna tekutina od OA pacientov spdsobila
najefektivnejSiu destrukciu chrupky v in vitro modeli po 2 tyzdnhovej degradacii. Po naslednej
kokultivacii degradovaného cylindra s MKB bol potvrdeny hlavne imunomodulacny vplyv
tychto buniek, ktory bol najviac viditelny na urovni produkcie testovanych biomolekul. V
projekte bol potvrdeny aj u€inok kartogeninu na zvySenie chondrogénneho potencialu MKB v
in vitro modeli pouzitim chrupky od OA pacientov, pri€¢om imunomodulaény potencial MKB
nebol negativne ovplyvneny. Vytvorenie funkéného in vitro modelu OA umoznil analyzovat
protizapalovy a regeneraény ucinok r6znych molekul na degradovanej humannej chrupke.
Tento model méze byt pouzitelny aj v inych Studiach, nakolko do vacsej miery modeluje
skuto¢né podmienky in vivo.

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

The functional human in vitro model of OA was created in this project, in which the cartilage of
human tissue donors was exposed to the action of synovial fibroblasts, inflammatory
cytokines (IL-1beta, TNFalfa) and synovial fluid, respectively. The therapeutic potential of
mesenchymal stem cells (MSCs) isolated from adipose tissue was observed in process of OA
using this functional in vitro model. Cartilage degradation and the action of MSCs were
demonstrated and confirmed by the set of different methods, including morphological (SEM,
cytoskelet) and histological analysis (HE, Safranin O, Alcian Blue), and analysis of the
production of inflammatory/proinflammatory biomolecules in media. The results of synovial
fluid’s analysis from OA patients shown higher concentrations of inflammatory markers IL-6
and IL-8. Production of degradation MMP/inflammatory cytokines by synovial fibroblasts were
significantly higher after activation with the combination of IL1beta and TNFalfa and synovial
fluid. Based on the results of several analysis, the most effective degradation of cartilage in in
vitro model was resulted by the use of synovial fluid obtained from OA patients after 2 weeks
of cocultivation. The effect of MSCs on damaged cartilage was significant mainly by the
production of tested biomolecules, which confirmed the immunomodulatory action of these
cells. In this project, an approach to the assessment of effect of kartogenin in an in vitro OA
model was also described. The results suggest that KGN promoted chondrogenic
differentiation of MSCs with no negative effect on immunomodulatory response of MSCs.
Establishment of functional in vitro model of OA allowed to study an inflammatory and
regenerative effect of different molecules on degraded human cartilage. This model could be
successfully used also in another studies, because it simulates natural conditions in vivo more
extensively.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
MVDr. Jan Rosocha, CSc. prof. RNDr. Pavol Sovak, CSc.

V KoSiciach 11. 10. 2017 V KoSiciach 11. 10. 2017
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