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Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

Uplatnenie vysledkov projektu

Projekt prinada nové originalne vysledky, ktoré spocivaju v neinvazivnhom spésobe aplikacie,
a ktoré mézu byt v buducnosti pouzité pre skvalitnenie lie€by pacientov s
kardiovaskularnymi ochoreniami.

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

Pri rieSeni cielov projektu boli pouzité rézne experimentalne modely ex vivo (izolované
perfundované srdce dospelych a starnucich potkanov kmena Wistar) a in vivo (hereditarny
model hypertenzie, SHR) a fyziologické, biochemické, imunochemické metddy, ktoré
umoZznuju analyzu procesov v normalnom a ischemickom myokarde a skimanie
mechanizmov bunkovej signalizacie podielajucich sa na patologickych ako aj na ochrannych
mechanizmoch v myokarde. Skimali sme neinvazivne adaptacné mechanizmy ako su
vzdialeny-remote ischemicky preconditioning (RIPC), intermitentny hypoxicky
preconditioning (IHPC), preconditioning indukovany fyzickou aktivitou (beh) a rézne formy
farmakologického preconditioningu.
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1. K najvyznamnejSim vysledkom patri zistenie Ze, napriek o€akavaniu, starnutie
neovplyviiovalo vyznamne zakladné funk&né parametre srdca. Taktiez nebol pozorovany
pokles ucinnosti RIPC z hladiska ochrany vo i letalnemu poSkodeniu (infarkt myokardu) ani
z hladiska ochrany pred mechanickou dysfunkciou. Na druhej strane, vyskyt malignych
tachyarytmii nebol potlaceny v srdciach vystavenych protokolu RIPC, ako sa to v§eobecne
moze oCakavat.

2.V naSich experimentoch sme podanim agonistu PPAR/3 latky GW0742 dospelym
potkanom in vivo indukovali kardioprotekivny efekt v ich srdciach vystavenych globainej
ischémii a reperfuzii ex vivo. Aktivacia PPAR/d nielen znizila velkost infarktu, kontrakénu
dysfunkciu a vyskyt komorovych arytmii, ale upregulovala superoxiddysmutazu-2, katalazu
a uncoupling protein 3 o zmierniovalo oxidacny stres. Aktivacia PPARB/0 taktiez zvySovala
MRNA expresiu a enzymaticku aktivitu aldehyddehydrogenazy2 (ALDH2), inhibicia ktorej
zruSila antiinfarktovy ucinok PPAR/d aktivacie. Zaujimavym vysledkom bolo aj zistenie
narastu mitochondrialneho ATP, €o spolu s antioxidaénym efektom poukazuje na zlepSenie
mitochondrialnej funkcie a tvorby energie ako na hlavné mechanizmy kardioprotekcie
indukovanej aktivaciou PPAR/®.

3. Vizolovanych perfundovanych srdciach potkana vystavenych 30 minischémiia 10 min
reperfuzii poSkodena funkcia srdca nebola zmiernena prostrednictvom inhibicie
receptorinteracting proteinkinazy 3 (RIP3) o ktorej je zname Ze sa podiela na viacerych
signalizaCnych kaskadach vratane nekroptozy, zapalu a oxidaéného stresu. Inhibicia RIP3
zabranila rupture plazmatickej membrany a oddialila otvorenie MPTP, o je
kardioprotektivny ucinok, a ¢o bolo spojené s modulaciou XO a MnSOD. Praca poukazuije
Ze RIP3 reguluje reperfuzne poskodenie prostrednictvom vplyvov na oxidacny stres a
mitochondrialnu aktivitu, nie vSak cez nekroptozu.

4. Zaujimavym vysledkom bolo aj zistenie Ze fyzicka aktivita (volny beh) taktiez zvySuje
antioxidanu kapacitu v myokarde (narast expresie Mn-SOD) a expresiu beta3-
adrenergickych receptorov v srdci €o méze viest k aktivacii kinazy Akt, potlaceniu
proapoptotickych mechanizmov a suvisiet' s ochranou myokardu voci ischémii.

5. K dalsim vysledkom patri zistenie, Ze adaptacia na chronicku hypoxiu chranila srdce pred
postischemickou kontraktilnou dysfunkciou, znizovala rozsah infarktu myokardu,
uvolfiovanie kreatinkinazy a pokles mitochondrialnej respiracie. Zistili sme, Ze za
protektivne ucinky hypoxického preconditioningu je zodpovednd aktivacia RISK drahy vo
vacsej miere ako aktivacia SAFE drahy.

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

SHR rats) and in vivo experimental models and physiological, biochemical, and
immunochemical methods were used to solve the project objectives, which allowed the
analysis of processes in normal and ischemic myocardium and investigation of cellular
signaling mechanisms involved in pathological as well as protective mechanisms in the
myocardium. We investigated non-invasive adaptation mechanisms such as remote
ischemic preconditioning (RIPC), intermittent hypoxic preconditioning (IHPC),
preconditioning induced by physical activity (running), and various forms of pharmacological
preconditioning.

1. Among the most significant results is the finding that, contrary to expectation, aging did
not significantly affect the basic functional parameters of the heart. Also, no decrease in the
effectiveness of RIPC was observed in terms of protection against lethal damage
(myocardial infarction) or in terms of protection against mechanical dysfunction. On the
other hand, the occurrence of malignant tachyarrhythmias was not suppressed in hearts
exposed to the RIPC protocol, as generally expected.

2. In our experiments, by administering the PPARB/d agonist GW0742 to adult rats in vivo,
we induced a cardioprotective effect in their hearts exposed to global ischemia and ex vivo
reperfusion. Activation of PPARB/d not only reduced infarct size, contractile dysfunction, and
incidence of ventricular arrhythmias, but also upregulated superoxide dismutase-2, catalase,
and uncoupling protein 3, which alleviated oxidative stress. PPAR[/d activation also
increased the mRNA expression and enzymatic activity of aldehyde dehydrogenase 2
(ALDH2), inhibition of which abolished the anti-infarct effect of PPARB/d activation. An
interesting result was also the detection of an increase in mitochondrial ATP, which,
together with the antioxidant effect, points to the improvement of mitochondrial function and
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energy production as the main mechanisms of cardioprotection induced by PPARB/®
activation.

3. In isolated perfused rat hearts exposed to 30 min of ischemia and 10 min of reperfusion,
impaired cardiac function was not alleviated by inhibition of receptor-interacting protein
kinase 3 (RIP3), which is known to be involved in multiple signaling cascades including
necroptosis, inflammation, and oxidative stress. Inhibition of RIP3 prevented plasma
membrane rupture and delayed MPTP opening, a cardioprotective effect that was
associated with the modulation of XO and MnSOD. The work shows that RIP3 regulates
reperfusion injury through effects on oxidative stress and mitochondrial activity, but not
through necroptosis.

4. An interesting result was also the finding that physical activity (free running) also
increases the antioxidant capacity in the myocardium (increase in the expression of Mn-
SOD) and the expression of beta3-adrenergic receptors in the heart, which canlead to
activation of the Akt kinase, suppression of proapoptotic mechanisms and is related to
protection myocardium against ischemia.

5. Other results include the finding that adaptation to chronic hypoxia protected the heart
from post-ischemic contractile dysfunction, reduced the extent of myocardial infarction,
creatine kinase release, and decreased mitochondrial respiration. We found that the
activation of the RISK pathway is responsible for the protective effects of hypoxic
preconditioning to a greater extent than the activation of the SAFE pathway.
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