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Charakteristika vysledkov

| Eviden&né &islo: APVV-21-022004 |

Suhrn vysledkov rie§enia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Normalna funkcia mozgu zavisi od energie vyprodukovanej v mitochondriach. Dysfunkcia mitochondrii
sposobena oxidaénym stresom sa poklada za hlavni pri¢inu degeneracie mozgovych buniek a starnutia. Ciel’om
nasho experimentilneho sledovania bolo posidit’ tlohu bioenergetickych procesov v patogenéze starnutia
a ischemického poSkodenia mozgu. Pre potreby Stidia vplyvu docasnej a trvalej ischémie mozgu potkanov
Wistar sme vyvinuli origindlny minimalne invazivny model okluzie Pavej spolo¢nej karotickej artérie a truncus
brachiocephalicus, z ktorého odstupuje prava spolo¢na karotida a prava vertebralna artéria. Bioenergetické
procesy mozgu sme sledovali in vivo pomocou *'P magnetickej rezonanénej spektroskopie (MRS) ain vitro
polarografickou analyzou oxidacnej fosforylicie (OXPHOS) izolovanych mitochondrii mozgu. Vysledky sme
porovnavali s imunitnou odpoved’ou ako aj s preventivnou peroralnou suplementaciou antioxidantov koenzym
Q1o t+ o-tocopherol a s terapeutickou intracerebroventrikularnou transplanticiou kmenovych buniek CD133
z l'udskej pupo¢nikovej krvi.

Vekom a ischémiou sposobeny pokles produkcie ATP v mitochondriach a vzostup hladiny TNF-a v nasich
Stuadiach upozoriiuje na pritomnost’ oxida¢ného stresu, ktory moZe mat’ pocas reperfuzie eSte vyraznejSi
Skodlivy vplyv na degeneraciu mitochondrii a nervovych buniek . Preventivna per os suplementacia koenzymom
Q10 (CoQqg) pred ischémiou nebola efektivna, av§ak suplementacia pocas reperfiizie mala priaznivy vplyv na
spotrebu kyslika (QO,S;) a produkciu ATP v mitochondriach mozgu (p<0.05). Bioenergeticka expresia mozgu
22-mesaénych , chronicky (5 mesiacov) hypoperfundovanych potkanov merana po troch tyZdiioch od
intracerebroventrikularnej transplantacie 250 000 CD133 kmenovych buniek sa neodliSovala od expresie
u kontrolnych 22-mesa¢nych hypoperfundovanych potkanov bez transplantacie CD133. Predpokladame, Ze
z hPadiska regeneracie mitochondrii a nervovych buniek je potrebny ovel’a dlhsi ¢as pre adekvatnu migraciu
a proliferaciu transplantovanych kmenovych buniek, aby sa to prejavilo v energetickom metabolizme mozgu.
Experimenty v tomto smere pokracuju.

Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The brain is particularly dependent on mitochondrial energy supply to maintain normal function. Oxidative
stress and subsequent impairment of mitochondrial function is implicated in the neurodegenerative process and
ageing. The aim of our study was to evaluate the role of bioenergetics in the pathogenesis of ageing and of
ischemic brain disorders. To study the effect of transient or permanent brain ischemia in Wistar rats, we
developed original minimally-invasive model for occlusion of left common carotid artery and brachiocephalic
trunk (including both the right common carotid and right vertebral arteries). Brain bioenergetics were
determined in vivo by 'P magnetic resonance spectroscopy (MRS) and in vitro by polarographic analysis of
mitochondrial oxidative phosphorylation (OXPHOS). Results were compared with the immune response as well
as with both the preventive per os supplementation of antioxidants CoQ;, + a-tocopherol and therapeutic
intracerebroventricular transplantation of human umbilical cord blood stem cells CD133.

Age- and ischemia-related decreased mitochondrial ATP production and increased level of TNF-a detected
in our studies suggest higher levels of oxidative stress which is likely to result in further damaging effects on
mitochondrial and neuronal brain degeneration during reperfusion. Preventive per os supplementation with
coenzyme Qq (CoQq ) + a-tocopherol was ineffective, however, when supplemented during the reperfusion,
there was pronounced significant (p<0.05) positive effect concerning the QO,S; respiration and ATP production
in brain mitochondria. Expression of the brain bioenergetics in the 22-months old chronically (5-months)
hypoperfused rats measured after three weeks from the moment of intracerebroventricular transplantation of
250.000 CD133 cells was not found to be different when compared to the control 22-months old hypoperfused
rats without CD133 transplantation. We suppose that, from the aspect of mitochondrial and neuronal
regeneration, more prolonged time is necessary for the adequate migration and proliferation of transplanted
stem cells in the brain. This is the aim of our next experiments.
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