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V ¢om vidite uplatnenie vysledkov
projektu:

Ziskané vysledky maju jednoznacny potencial uplatnenia v klinickej medicinskej
praxi. Jedna sa o vyznamny prinos k moznosti riadenia procesov tzv.
oneskorenej smrti neurénov resp. apoptozy.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Experimentalne prace a ziskané vysledky vychadzali z nasho zistenia, ze k ziskaniu plnohodnotnej
tolerancie umoznujucej najcitlivej§im populaciam nervovych buniek v mozgu prezit’ niekolkonasobne dlhsie
doby ischémie je nutha kombinacia minimalne dvoch metabolickych stresov, ¢o v koneénom dbsledku
viedlo k potvrdeniu predpokladu mozného pouzitia postkondicionovania (primeraného stresu aplikovaného 2
dni po prvotnom smrtelnom strese). Dokazali sme, Ze nami pouzivany spésob vyuzitia mechanizmov
ischemickej tolerancie umozni nielen prezivanie neurdonov CA1 hipokampu po 10 a viac minutovej ischémii
(v striate a mozgovej kore este dlhSie) ale vyznamne brani aj neurodegeneracii vyvolanej niektorymi
toxickymi latkami (kyselina kainova, trimetylcin). Bunky nachadzajuce sa v procese tzv. oneskorenej smrti
neurénov majucej vdetky znaky apoptdézy je mozné pred nastupom manifestacnych znakov degeneracie,
Cize pred tretim diiom po letalnom zasahu, pouzitim postkondicionovania nielen, Ze zachranit, ale tieto si
zachovavaju aj rozhodujucu Cast’ svojej funkcie — schopnost podielat’ sa na procesoch u€enia a pamate.
Popri sledovani vyskytu neurodegeneracie, prezivania neuronov a behavioralnych testoch sme robili aj
analyzy smerujuce k objasneniu mechanizmov vzniku tolerancie a u€inku postkondicionovania. Zistili sme,
Ze postkondicionovanie vyvolava bezprostrednu aktivaciu endogénnych antioxidaénych enzymov (SOD

a katalazy), zabranuje uvolfiovaniu cytochromu ¢ a MnSOD z mitochondrii, brani aktivacii caspazy3 a iNOS,
znizuje mnozstvo proapototického proteinu Bax. Vyznamnym vysledkom je aj moznost’ zabranit' vzniku
tolerancie kombinaciou pouzitia stresorov a antioxidantov (antikondicioning), €o by mohlo pri aplikacii
proapoptotickej terapie zabranit' vzniku ,multidrogovej rezistencie® a tym zvysit efektivnost’ odstrarfiovania
neziaducich bunkovych populacii z organizmu.

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

Our results are base on discovery that for acquisition of fully fledged tolerance, allowing most sensitive brain
neurons to survive lethal doses of ischemia, combination of at least two metabolic stresses is essential. That
allowed us to hypothesize and afterwards approve efficacy of postconditioning — application of adequate
stress 2 days after lethal stress. We documented that our method of utilization of mechanisms of ischemic
tolerance allows not only survival of hippocampal CA1 neurons after more than 10 min of ischemia, (longer
times in cortex and striatum) but significantly protects neurodegeneration caused by some toxic compounds
(kainic acid, 3-methyltin). Cells in the process of apoptosis-like delayed neuronal death are able, if
postconditioning was applied before onset of conclusive signs of neurodegeneration, not only survive but
retain substantial part of function — ability to learn and store information.

Simultaneously with detection of neurodegeneration, survival and behavioural tests, analyses of possible
mechanisms of ischemic tolerance acquisition were performed. Has been documented that postkondicioning
induces immediate activation of endogenous antioxidant enzymes (SOD a catalase), prevents release of
cytochromu ¢ and MnSOD from mitochondria, avoids activation of caspase3 andiNOS, decreases
concentration of proapoptotic protein Bax. Important result is possibility to suppress tolerance bz
combination of stressors and antioxidants what can significantly increase proapoptotic therapy and avoid
acquirement of ,multidrug resistance® thus increase efficacy of unwanted cell populations elimination from
organism.
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