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Riesitel: RNDr.Okruhlicova Ludmila, CSc.

Evidencné Cislo projektu: APVV-51-059505

Nazov projektu: Ochrana srdca voci malignym arytmiam a funkénému zlyhaniu.

Na ktorych pracoviskach
bol projekt rieSeny:

Ustav pre vyskum srdca SAV Bratislava

Ustav experimentalne farmakolégie SAV Bratislava

Ustav normalnej a patologickej fyzioldgie SAV Bratislava

Anatomicky Ustav Lekarskej fakulty UK Bratislava

Katedra farmakologie a toxikoldgie, Farmaceutickej fakulty UK Bratislava

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

Fyziologicky ustav AV CR Praha, Ceska republika

Bogomoletz Institue of Physiology, Kijev, Ukrajina,

Bar-llan University, Ramat Gan, lzrael,

Fukuoka University School of Medicne, Fukuoka, Japonsko

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

Z rieSenia projektu nevyplynuli Ziadne patenty. Vysledky vSak prispievaju k novym
poznatkom o ucinkoch testovanych latok ¢im mézu ovplyvnit dalSi vyvoj lieCiv.

Publikdcie (knihy, €lanky,
prednasky, spravy a pod.)
zhriiujuce vysledky projektu
(uvedte i publikacie prijaté
do tlace):

Uvéadzajte maximalne péat
najvyznamnejsich publikacii.

MitaSikova M, Smidova S, Macsaliova A, Knezl V, DlugoSova K, Okruhlicova L, Weismann P, Tribulova N.
Aged male and female spontaneously hypertensive rats benefit from n-3 polyunsaturated fatty acids
supplementation. Physiol Res, 2008,

Physiological Research Vol.57, Suppl.2, 2008: Actual Targets in Cardiovascular Research. Ed. Tribulova N.
ISSN 0862-8480. Suplement bsahuije 8 ¢lankov rieSenych v ramci projektu podporeného APVV.

Proceedings of experimental approaches in basic research and diagnostic of diseases: tailoring the treatment.
Eds.Tribulova N., Okruhlicova L., Slezak J. Veda and IHR SAS, Bratislava, 2008. ISBN 978-80-970077-9-9,
ISBN 978-80-224-1062-8.

H. Lin, M. Mitasikova, K. Dlugosova, L. Okruhlicova, |. Imanaga1, K. Ogawa, P. Weismann, Tribulova N.
Thyroid hormones suppress ¢-PKC signalling, down-regulate connexin-43 and increase lethal arrhythmia
susceptibility in non-diabetic and diabetic rat hearts. J Physiol Pharmacol, 2008, 59, 2, 271-85.

Knezl V, Bacova B, Kolenova L, Mitasikova M, Weismann P, Drimal J, Tribulova N. Distinct lethal arrhythmia
susceptibility is associated with sex-related difference in myocardial connexin-43 expression. Neuro
Endocrinol Lett. 2008, 29. 5,:798-801

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky odhalili nové mechanizmy ucinkov testovanych latok v ktorych su zapojené
medzibunkové konexinové kanaly. Ziskané poznatky podporuju vyuzitie omega-3
mastnych kyselin v klinickej praxi pri ochrane srdca vo€i arytmiam a funk&nému zlyhaniu .
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Charakteristika vysledkov

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

Pri  skimani viacerych experimentalnych modelov (diabetes, hypertenzia, hypertriglyceridemia,
hypertyredza, socialny stres) imitujucich srdcovo-cievne ochorenia u ludi sa zistilo, Ze tieto su sprevadzané
poSkodenim Strukturalnej integrity medzibunkovych spojeni v cievnej stene a srdcovom svale ako aj
abnormalitami v expresii a distribucii konexinu-43, proteinu medzibunkovych kanalov komunikaénych
spojeni. Tieto zmeny velmi pravdepodobne prispievaju k porucham medzibunkovej komunikacie a prenosu
elektrickych a metabolickych signalov a tym sa podieflaju na vzniku dysfunkcie ciev a na vzniku malignych
arytmii. Skumané latky, t.j. omega-3 mastné kyseliny, atorvastatin a stobadin zlepSovali ultrastrukturu
buniek srdca a ciev ako aj integritu medzibunkovych spojeni, zvySovali alebo normalizovali expresiu
konexinu-43 a modulovali jeho fosforylovanu izoformu. Tieto kardioprotektivne ucinky sa podiefali na
vyznamnom znizeni vyskytu malignych arytmii a to aj pri pretrvavajucej strukturalnej remodelacii myokardu
a zmenenej lokalizacii konexinu-43. Pri skimani vplyvu endogénnych latok sa zistilo, Zze zvySenie tyroidného
hormonu (hypertyredza) vyznamne znizuje expresiu a fosforylaciu konexinu-43 v myokarde a vyrazne
zvySuje citlivost srdca k letalnej arytmii. Naopak, estrogény sa velmi prevdepodobne podielaju na zistenej
up-regulacii konexinu-43 u samic experimentalych potkanov a na ich zvySenej odolnosti voci malignym
arytmiam v porovnani so samcami. Ziskané vysledky poukazuju na doleziti ulohu medzibunkovej
komunikacie v ochrane kardiovaskularneho systému a naznacuju nové moznosti terapeutickych pristupov
zameranych na cielené ovplyvnenie medzibunkovej komunikacie pri ochrane srdca pred malignymi
arytmiami a funk&nym zlyhanim.

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

It has been found that various experimental models (diabetes, hypertension, hypertriglyceridemia,
hyperthyroidism, social stress) imitating of cardiovascular diseases are accompanied by impairment of
vascular and myocardial cell-to-cell junctions integrity as well as by abnormal expression and distribution of
connexin-43, main protein of gap junctional intercellular channels. These changes most likely contribute to
the disturbances of intercellular communication and electrical and metabolic signal propagation resulting in
vascular dysfunction and occurence of malignant arrhythmias. By searching of the effects of omega-3 fatty
acids, atorvastatin and stobadin it was revealed that these compounds improved vacular and myocardial
cells ultrastructure as well as intercellular junctions integrity, up-regulated or normalized connexin-43
expression and modulated its phosphorylated isoform. These cardioprotective effects resulted in significant
reduction of incidence of malignant arrhythmias even in the presence of myocardial structural and connexin-
43 remodeling. In addition, it was found that an elevation of endogenous compound, tyroid hormone,
(hyperthyroidism) led to a significant decrease of myoacardial connexin-43 expresion and phosphorylation
and it was associated with increased susceptibility to malignant arrhythmias. On the contrary, estrogens are
very likely involved in up-regulation of connexni-43 in females rat heart as well as its increased resistance
againts lethal arrhytmias when compared to males. Alltogether the results point out an important role of
intercellular communication in cardiovascular protection and suggest a novel therapeutic approaches
focusing on the preservation of intercellular communication in the prevention of malignant arrhythmias and
heart failure.
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