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Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Ku€erova, Dana (9%) - Doka, Gabriel [UKOFAFTd] (9%) - KruZzliak, Peter (9%) -
TurCekova, Katarina [UKOFAFT] (8%) - Kmecova, Jana (8%) - Brnoliakova, Zuzana (8%) -
Kyselovi¢, Jan [UKOFAFT] (8%) - Kirchhefer, Uwe (8%) - Miller, Frank U. (8%) - Kfenek,
Peter, ml. [UKOFAFT] (8%) - Boknik, Peter (8%) - Klimas, Jan [UKOFAFT] (9%): Unbalanced
upregulation of ryanodine receptor 2 plays a particular role in early development of
daunorubicin cardiomyopathy. In: American Journal of Translational Research. - Vol. 7, No. 7
(2015), s. 1280-1294. Indikator ¢asopisu: IF (JCR) [2014-3,402]

2. Matus, Marek [UKOFAFT] (8%) - Ku€erova, Dana (8%) - KruZliak, Peter (8%) - Adameova,
Adriana [UKOFAFT] (8%) - Doka, Gabriel [UKOFAFTd] (8%) - TurCekova, Katarina (8%) -
Kmecova, Jana (8%) - Kyselovi¢, Jan [UKOFAFT] (7%) - Kfenek, Peter, ml. [UKOFAFT] (8%)
- Kirchhefer, Uwe (7%) - Mueller, Frank U. (7%) - Boknik, Peter (7%) - Klimas, Jan



[UKOFAFT] (8%): Upregulation of SERCAZ2a following short- term ACE inhibition (by
enalaprilat) alters contractile performance and arrhythmogenicity of healthy myocardium in
rat. In: Molecular and Cellular Biochemistry. - Vol. 403, No. 1-2 (2015), s. 199-208. Indikator
Casopisu: IF (JCR) [2014-2,393]

3. Krafova, Eva [UKOFAFT] (12%) - Doka, Gabriel [UKOFAFTd] (11%) - Pivackova, Lenka
[UKOFAFTd] (11%) - Srankova, Jasna [UKOFAFTd] (11%) - Kuracinova, Kristina
[UKOLFUPA] (11%) - Janega, Pavol [UKOLFUPA] (11%) - Babal, Pavel [UKOLFUPA] (11%)
- Klimas,Jan [UKOFAFT] (11%) - Kfenek, Peter, ml. [UKOFAFT] (11%): L-arginine attenuates
cardiac dysfunction, but further down-regulates alpha-myosin heavy chain expression in
isoproterenol-induced cardiomyopathy. In: Basic & Clinical Pharmacology & Toxicology. - Vol.
117, No. 4 (2015), s. 251-260. Indikator ¢asopisu: IF (JCR) [2014-2,377]

4. Cernecka, Hana (10%) - Ochodnicka-Mackoviova, Katarina (10%) - Kuéerova, Dana
(10%) - Kmecova, Jana (10%) - Nemc&ekova, Viera [UKOEXAFd] (10%) - Doka, Gabriel
[UKOFAFTd] (10%) - Kyselovi¢, Jan [UKOFAFT] (10%) - Kfenek, Peter, ml. [UKOFAFT]
(10%) - Ochodnicky, Peter (10%) - Klimas, Jan [UKOFAFT] (10%): Enalaprilat increases
PPAR beta/delta expression, without influence on PPAR alpha and PPAR gamma, and
modulate cardiac function in sub-acute model of daunorubicin-induced cardiomyopathy. In:
European Journal of Pharmacology. - Vol. 714, No. 1-3 (2013), s. 472-477. Indikator
Casopisu: IF (JCR) 2013=2,684 [2013-2,684]

5. Klimas, Jan [UKOFAFT] (100%) : Potential target molecules in diabetic cardiomyopathy:
hepatocyte growth factor (HGF) and Ryanodine receptor 2 (RyR2), In: Eds.: Milei, J.,
Ambrosio, G. : Cardiomyopathies. - Rijeka : InTech, 2013. - S. 243-263 [1,66 AH]. - ISBN
978-953-51-1103-0

Uplatnenie vysledkov projektu

Pri vysvetlovani neziaducich vysledkov antracyklinov v klinickej, ale aj experimentalnej
onkoldgii, prevlada hypotéza, ze pricinou kardiotoxicity tychto lieCiv je oxidacny stres a
nedostato¢na antioxidaéna kapacita myokardialneho svalu. V tomto projekte sme priniesli
vysledok, ktory poukazuje na ddlezitost dysregulacie vapnika v patomechanizme rozvoja
kardiotoxicity. Je zaujimavé, Ze aj doteraz jedina v klinickej praxi uspesne pouzivana
kardioprotektivna latka, dexrazoxan ma kalcium-chelatacné ucinky, hoci mechanizmus jeho
kardioprotektivneho pésobenia sa vysvetlfuje antioxidaénymi vlastnostami. Nase vysledky
zdbraznuju potrebu prevencie vapnikovej dysregulacie, predovSetkym vapnikového
pretazenia v srdci po€as terapie antracyklinmi, ako najslubnejsi koncept v kardioprotekcii
pred antracyklinovym poskodenim. RieSenim projektu sme prispeli k otvoreniu moznosti
dizajnovania a vyskumu novych perspektivnych lie€iv zameranych na redukciu vapnikového
pretazenia v podmienkach antracyklinovej kardiotoxicity.

CHARAKTERISTIKA VYSLEDKOV

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

Aj ked mechanizmus antracyklinmi indukovanej kardiotoxicity je pravdepodobne komplexny,
priama modulacia bunkového obehu vapnika zdérazfiuje délezitost' tohto komponentu pre
uvodné stadia rozvoja antracyklinmi indukovaného poskodenia srdcového svalu. Kedze
antracykliny su schopné farmakologicky priamo aj nepriamo modulovat funkciu RyR2, v
projekte sme predpokladali, Ze srdcové tkanivo odpoveda na opakované ovplyvnenie
bezprostrednou zmenou expresie tohto kanalu. Tato hypotéza sa potvrdila, kedze sme
zaznamenali dvojnasobny narast srdcovej expresie RyR2, ktora sprevadzala abnormalnu
funkciu izolovanych kardiomyocytov, su¢asne s in situ srdcovou dysfunkciou v modeli
subakutnej daunorubicinovej kardiomyopatie. Zaujimavym nalezom bolo, Ze upregulacia
RyR2 nebola sprevadzana zmenami v expresii ostatnych kalcium regulujucich proteinov (a
prekvapujuco ani signifikantnymi zmenami biomarkerov oxidaéného stresu). Toto naznacduje,
Ze RyR2 je klu€¢ovym hracom v skorom rozvoji antracyklinovej kardiomaopytie. Okrem toho,
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najnovsi vyvoj v molekularnej kardioldgii naznacil, ze mikroRNA hraju podstatnu ulohu
srdcovej génovej regulacii. V tomto projekte sme pozorovali abnormalnu expresiu vybranych
mikroRNA v explantovanych srdciach pacientov so srdcovym zlyhanim. Nadruhej strane sme
v8ak pozorovali nezmenenu (subakutny) alebo znizenu (subchronicky model) expresiu
svalovo $pecifickych microRNA po aplikacii daunorubicinu. Kedze potlacenie translacie
MRNA je dominantnym mechanizmom u&inku mikroRNA, ich nedostatona expresia,
predovSetkym v subchronickom modeli, naznacCuje stratu inhibi¢nej kontroly siete tychto
microRNA na cielové mRNA, ¢o mbze prispievat k neskorej antracklinovej kardiomyopatii.

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

Although the mechanism of anthracycline-induced toxicity is in all likelihood complex and
consists of several factors, direct modulation of cellular calcium cycling emphasizes the
importance of this component for early development of anthracyclines-induced damage. As
anthracyclines directly and indirectly modulate RyR2 function, we hypothesized that the
cardiac tissue would respond to repeated stimuli by immediately changing the channel
expression. Indeed, the main finding of our project is the twofold increase in cardiac RyR2
protein expression accompanied by an exaggerated isolated cardiomyocytes function,
concomitantly to in situ cardiac dysfunction, in the model of early daunorubicin
cardiomyopathy. Interestingly, the upregulation of RyR2 was not accompanied by alterations
in other calcium regulating proteins (and was also not accompanied by significant alterations
in biomarkers of oxidative stress). This indicates that RyR2 is a key player in the early
development of anthracycline car diomyopathy. Additionally, recent developments in
molecular cardiology suggested that microRNAs play a substantial role in cardiac gene
regulatory network. In this project, we observed abnormal expression pattern of selected
microRNAs in explanted hearts of patients suffering from heart failure. However, we observed
an unaltered (sub-acute) or a reduced expression (sub-chronic model) of muscle specific
microRNAs following daunorubicin administration. As translational silencing of mRNAs is the
dominant mechanism of microRNAs action, the lack of microRNAs expression, particularly in
sub-chronic model, suggests the loss of inhibitory control of these microRNAs network on
target mMRNAs what might contribute to late anthracycline cardiomyopathy.
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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
doc. PharmDr. Jan Klimas, PhD. prof. RNDr. Karol Micieta, PhD.

V Bratislave 26.01.2016 V Bratislave 26.01.2016

" podpis zodpovedného riesitela podpis &tatutarneho zastupcu prijemeu
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