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Evidencné ¢Cislo projektu:

Nazov projektu: Experimentalna transplantacia kmenovych buniek kostnej drene, pupocnikovej krvi a
neuralnych prekurzorov miechy pri lie€be traumatického poskodenia miechy

Na ktorych pracoviskach
bol projekt rieseny:

Neurobiologicky ustav, Centrum excelentnosti, SAV, KoSice

Zdruzena tkanivova banka, KoSice

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

UCSD, San Diego, Department of Anesthesiology

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.
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V ¢om vidite uplatnenie
vysledkov projektu:

Moznosti vyuzitia bunkovej terapie (dospelych, fetalnych kmenovych buniek) pre
regeneraciu poskodeného nervového tkaniva pri réznych zavaznyc
neurodegenerativnych ochoreniach
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V in vivo podmienkach sme overovali terapeuticku G€innost’ transplantacie mezenchymovych kmenovych
buniek po poraneni nervového tkaniva. U potkanov s experimentdlnym poranenim miechy, ktorym sme
transplantovali 'udské dospelé mezenchymové kmenové bunky doslo k vyraznému vylepSeniu motorickej
funkcie v priebehu 21 dni. Histologicky sme preukazali, Ze transplantované kmenové bunky boli schopné
prezivat’ v hostitel'skom tkanive potkana aj bez podania imunosupresivnej terapie, co poukazuje na ich nizku
imunogenitu. Systémovo podané bunky migrovali do miesta poskodenej miechy, kde pravdepodobne
priaznivo ovplyvilovali endogénne regeneracné procesy. Tieto vysledky naznacujii moznost’ vyuZitia
autolognej alebo alogénnej transplantacie dospelych mezenchymovych kmeiiovych buniek pri liecbe
poraneni CNS. Transplantdcia miechovych kmenovych buniek (hSSCs) prostrednictvom mnohopocetnych
intraspinalnych injekcii do poskodenej miechy u potkana mala za nasledok zlepSenie motorickej funkcie,
potlacenie spasticity a rigitidy zadnych konc¢atin a obnovu motorickych evokovanych potencilov.
Imunohistochemickou analyzou pomocou $pecifickych protilatok sme potvrdili preZivanie a vyraznu dorzo-
ventralnu a rostrokaudalnu migraciu transplantovanych hSSCs po dobu 8-12 tyzdiiov po transplantécii.

V blizkosti prezivajucich alfa-motoneurénov sme zaznamenali Specifické synaptické terminaly (hSYN-IR),
ktoré kolokalizovali s GAD65 a GABA imunoreaktivitou transplantovanych hSSCs. Nase vysledky
poukazuju na mozné terapeutické vyuzitie dospelych ako aj primitivnej$ich neurdlnych progenitorov u
pacientov s ischemickym, eventualne traumatickym poskodenim miechy. Regeneracna medicina a bunkova
terapia predstavuji novy perspektivny smer modernej mediciny.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

We have evaluated therapeutic efficacy of mesenchymal stem cells for nerve tissue recovery. Seven days
after SCI, rats received 1.v. injection of hMSCs isolated from adult healthy donors. Our results showed gradual
improvement of locomotor function in transplanted rats with statistically significant differences at 21 and 28
days. Immunocytochemical analysis using human nuclei (NUMA) and BrdU antibodies confirmed survival
and migration of hMSCs into the injury site. Transplanted cells were found to infiltrate mainly into the
ventrolateral white matter tracts, spreading also to adjacent segments located rostro-caudaly to the injury
epicenter. In double-stained preparations, hMSCs were found to differentiate into oligodendrocytes

(APC), but not into cells expressing neuronal markers (NeuN). Our findings indicate that hMSCs may
facilitate recovery from spinal cord injury by remyelinating spared white matter tracts and/or by enhancing
axonal growth. In addition, low immunogenicity of hMSCs was confirmed by survival of donor cells without
immunosuppressive treatment. Furthermore, by using a well-defined rat model of ischemic spastic paraplegia
we demonstrated that spinal, region-specific grafting of neural stem cells leads to a progressive recovery of
motor function and correlative improvement in motor evoke potentials over 2—3 months after grafting. The
improvement in motor function was associated with long term survival of grafted neurons, neuronal
differentiation and development of GABAergic phenotype in a sub-population of grafted cells. These data
indicate that the use of adult stem cells as well as neural progenitors may be an effective therapy for patients
suffering from spinal ischemia-induced paraplegia or traumatic spinal cord injury.
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