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Uplatnenie vysledkov projektu

Podrobna charakterizacia sledovanych typov preconditioningov preukazala vyznamné
zapojenie mitochondrii ako kfu€ového efektora v kardioprotekcii, pricom bol potvrdeny uzky
suvis medzi udrzanim energetiky srdcovych mitochondrii a ochranou myokardu. Prave
Studium mitochondrialnej remodelacie vykazuje sfubny nastroj pre u¢innu regulaciu
procesov stimulujucich kardioprotektivne signalne drahy. Dosiahnuté vysledky maju
charakter zakladného vyskumu, otvorili vSak viacero hypotéz, ktoré budu predmetom
dalSieho vyskumu nevyhnutného pri vyvoji potencialnych terapeutickych pristupov.

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

RieSenim projektu sme rozSirili poznatky o adaptécii u€innej v signalizacii na urovni
normalneho a patologicky zatazeného myokardu. Preukazany novy mechanizmus
kardioprotekcie navodeny uc¢inkom diazoxidu, nekompetitivne, priamo stimuloval aktivitu
mitochondriovej ATP syntazy, ¢im zlepSil spojenie oxidacie s fosforylaciou v podmienkach
kyslikovej deprivacie. Uginkom metabolického preconditioningu (MPC) a remote
ischemického preconditioningu (RPC) doslo k redukcii poklesu membranovej fluidity
mitochondrii indukovanym ischemicko-reprefuznym poskodenim, &im sa zabezpecil
dostato¢ny rotacny pohyb ATP syntazy a zvySenie jej aktivity. V podmienkach zvysene;j
energetickej deficiencie sme proteomickou analyzou LC-MS potvrdili kardioprotektivnu
ucast’ RPC aj MPC na sprostredkovani inhibicie otvarania mitochondrialnych pérov
prechodnej permeability (mPTP). Regulacia mPTP je Uzko prepojena s kardiolipinom a
Cx43. RPC vykazoval v podmienkach hypertenzie upregulaciu proteinov zapojenych do
bioenergetickych procesov kardioprotekcie. RPC moze zdielat’ spolo€né signalne drahy s
MPC, spolo¢ne v8ak nevykazuju intenzivnejsi stimul. ZvySena expresia AMO, zniZena
expresia PRDX5 v modeli MPC naznacuje zvySenu tvorbu ROS. Udrzanie oxidacnej
fosforylacie a membranovej fluidity vSak nasvedcuje, ze ROS maju v ulohe adaptacie
prevazne signalny charakter. Vysledky projektu naplnili vytyCené ciele a poskytli komplexny
prehlad o mechanizmoch vlastnej a exogénne navodenej kardioprotekcie od zmien na
urovni fyziologickych parametrov myokardu, biofyzikalnej remodelacie srdcovych
mitochondrii az po uroven proteinov.
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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The knowledge about adaptation processes of signaling at the level of normal and
pathological loaded myocardium were expanded in the submitted project. We have
explained the new cardioprotective mechanism provided by diazoxide. Diazoxide stimulated
ATP-synthase activity directly by non-competitive interaction which improved the
mitochondrial oxidative phosphorylation in the heart with oxygen deprivation. Metabolic
preconditioning (MPC) and remote ischemic preconditioning (RPC) reduced a decrease in
mitochondrial membrane fluidity after ischemia-reperfusion injury, thus ensured sufficient
ATP synthase rotation reflected in its elevated activity. Under the condition with increased
energy deficiency, participation of both RPC and MPC in cardioprotection provided by
inhibition of mitochondrial permeability transition pore opening (mPTP) was confirmed by
LC-MS proteomic analysis. Regulation of mPTP is linked with cardiolipin and mitochondrial
Cx43. RPC induced the up-regulation of proteins involved in the bioenergetics mechanisms
in the heart exposed to hypertension. Even if the same signaling pathways are present in
RPC and MPC, their combination does not stimulate cardioprotective effect. Increased AMO
expression, decreased PRDX5 expression in the MPC model indicate elevated ROS
production. Preservation of oxidative phosphorylation and mitochondrial membrane fluidity
suggest the signaling role of ROS in mechanisms of adaptation. Results of the project
fulfilled intended goals and provided a comprehensive overview of endogenous and
exogenously induced cardioprotective mechanisms at the level of cardiac physiological
parameters, biophysical remodeling of heart mitochondria as well as protein expression.
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