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Zistili sme Ze pri zlyhani srdca nedochadza k vyraznej zmene vtoku vapnika do SR ani k zmene kinetiky naCerpavania
vapnika do SR. Na druhej strane nase experimenty jasne ukazali, ze hlavnym determinantom zniZzenej volne;j
koncentracie vapnika pri zlyhani srdca je takmer dvojnasobne zvySeny vytok vapnika zo SR, takze bazalna volna
koncentracia vapnika v SR je signifikantne znizena. Pomocou modelu akéného potencialu srdcovgch myocytov (WinAP)
sa nam podarilo ukazat, Ze viaceré zmeny vlastnosti RyR — zvy3enie Ca’*-nezavislého vytoku Ca*, ako aj zvy$enie
citlivosti k cytozolickému alebo luminalnemu vapniku — mézu viest k vyraznym zmenam diastolickej koncentracie Ca”v
sarkoplazmatickom retikule. Tieto vysledky su v sulade s experimentalnymi pozorovaniami. Zmeny vo vytoku vapnika
cez RyRs vSak nedokazu uplne vysvetlit znizenie koncentracie vapnika vo vnutri SR pri zlyhani srdca, poukazujuc na to,
Ze zlyhavajuce bunky pravdepodobne nadobudli iny/dal$i transportny mechanizmus vapnika zo SR, ktory sa

v kontrolnych bunkach nevyskytuje. Jeden z predpokladanych mechanizmov méze byt uvolfiovanie vapnika
sprostredkované IP3.

Vytok vapnika z cytoplazmy do externého prostredia cez Na/Ca vymennik bol pri zlyhani srdca tiez zvySeny. Pomocou
modelu WIinAP sme ukazali, Zze zvySenie expresie NCX nie je schopné vyvolat také vyrazné znizenie obsahu Ca v
sarkoplazmatickom retikule, aké bolo pozorované experimentalne. Znizenie expresie NCX je v§ak schopné vyvolat
vyrazné zvysenie Ca’v cytozolickych kompartmentoch, ktorym je NCX vystaveny, a teda aj urychlenie extrizie ca”.
Pozorované zvy3enie extruzie ca* prostrednictvom NCX by teda v principe mohlo byt spdsobené aj znizenim expresie
NCX a naslednym zvy$enim Ca”* v cytozolickych kompartmentoch s obmedzenou diftiziou.
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We have found that the amount of calcium influx into the SR nor its kinetics are changed in heart failure. The increase of
SR calcium efflux to almost twice of control is the main determinant of the markedly decreased luminal ca*
concentration. Using the WinAP model of the action potential, we have shown that several changes in the properties of
RyR, such as increase of ca” leak, or increase in the sensitivity to cytosolic or luminal ca” may lead to marked
decrease of luminal Ca®*, in agreement with experimental results. However, the changes of RyR properties cannot fully
explain the increased ca”" efflux from the SR, suggesting that an additional mechanism that is not operating in control
cells is present in failing cells. IP3 induced calcium release is a candidate pathway for this efflux.

Additionally, we have observed increased Cca” efflux from the cytosol via the NCX pathway. Using the WinAP model we
have shown that increased NCX expression should not significantly contribute to the decreased luminal ca®. However, if
NCX expression were decreased, the resulting increase in Ca* concentration in the diffusionally restricted
subsarcolemmal and junctional compartments could lead to increased Ca extrusion rate.
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