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Detriment in Essential Hypertension? In Biomedicines, 2022, vol. 10, no. 1, art. no. 38. ISSN
2227-9059
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IF, Q1-JCR, 1.511 - SJR, Q1 - SJR, karentované - CCC).

Uplatnenie vysledkov projektu

Na zaklade vysledkov projektu sa podarilo vytvorit farmakologicky model
kardiovaskularnych zmien, ktoré mézu vzniknut po inhibicii ACE2, vstupnej brany pre
SARS-CoV-2. Sledovali sme zmeny kardiovaskularneho systému, najma vsak cievnej
funkcie, po podavani MLN-4760, vysoko Specifického inhibitora ACE2. Ako model sme
pouzili spontanne hypertenzné potkany SHR, ktoré su modelom ludskej esencidlnej
hypertenzie. Vyuzitie neinfekéného modelu ndm umoznilo Studovat’ poSkodenia
kardiovaskularneho systému, ktoré by mohli nastat po¢as ochorenia u ludi a to bez potreby
osobitych a finan¢ne nakladnych bezpeénostnych opatreni. Zaroveri sme mohli sledovat
mechanizmy uc€inku potencialnych terapeutickych lie€iv. Objasnenie mechanizmov
viacerych signalnych drah a ich vzajomného pésobenia méze byt podkladom pre dalsi
vyskum a nasledne prispiet k odhaleniu spésobu ako prerusit kaskadu rozvijajucich sa
patologickych procesov v kardiovaskularnom systéme pacientov s COVID-19.

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

Virus SARS-CoV-2, pévodca ochorenia COVID-19, infikuje hostitelské bunky
prostrednictvom receptora ACE 2 (angiotenzin konvertujuci enzym 2), €im zaroven blokuje
nim sprostredkované fyziologické ucinky. V ramcirieSenia projektu sme simulovali
pésobenie SARS-CoV-2 podavanim MLN-4760, inhibitora ACE2. Hlavnym cielom bolo
zistit do akej miery je inhibicia ACE2 Skodliva pre kardiovaskularny systém spontanne
hypertenznych potkanov (SHRs), ktoré predstavuju model ludskej esencialnej hypertenzie.
Nasa Studia odhalila komplexny ucinok MLN-4760 na kardiovaskularny systém SHR. Na
jednej strane sme potvrdili Skodlivé u€inky - podavanie nizkej davky MLN-4760 1) malo pro-
obezogénne ucinky, 2) zniZzovalo ucinnost lieku znizujuceho tlak krvi (kaptopril), 3)
poskodzovalo funkciu malych artérii, 4) vyvolalo anti-angiogénny ucinok, 5) zhorSilo kvalitu
Cervenych krviniek. Na druhej strane, podavanie MLN-4760 vyvolalo aj benefi¢né ucinky,
nakolko stimulovalo kompenzacné vazoaktivne mechanizmy zahffajuce signalne drahy
Mas receptorov, oxidu dusnatého a sirovodika. Druhym hlavnym ciefom projektu bolo
vyhodnotit’ u¢inok dvoch potencialnych farmakologickych prostriedkov, taxifolinu (TX) a
zofenoprilu (ZF), na kardiovaskularny systém SHR po inhibicii ACE2. Podavanie ZF od 5.
dna inhibicie ACE2 viedlo sice k neoakavanému zvySeniu hladiny angiotenzinu Il v plazme
kontrolnych aj ACE2-inhibovanych SHR, ale zaroven malo benefi¢ny u€inok na kvalitu
erytrocytov. Dal$im cielom projektu bolo hodnotit antioxidagny u&inok MLN-4760, TX a ZF a
ich schopnost vychytavat volné radikaly. Vysledky ukazali, najlepSie antoixidacné ucinky
spomedzi vSetkych sledovanych latok prejavil TX. Vysledky zahfiajuce ucinky TX a ZF sa
spracovavaju do formy dalSich publikacii.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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SARS-CoV-2, the causative agent of COVID-19, infects host cells via the ACE 2
(angiotensin converting enzyme 2) receptor, thereby blocking its physiological effects. As
part of the project, we simulated the action of SARS-CoV-2 by administering MLN-4760, an
ACEZ2 inhibitor. The main objective was to determine the extent to which ACE2 inhibition is
detrimental to the cardiovascular system of spontaneously hypertensive rats (SHRs), which
represent a model of human essential hypertension. Our study revealed a complex effect of
MLN-4760 on cardiovascular system of SHR. On the one hand, we confirmed the harmful
effects - administration of a low dose of MLN-4760 1) had pro-obesogenic effects, 2)
reduced the effectiveness of a blood pressure lowering drug (captopril), 3) impaired small
artery function, 4) caused an anti-angiogenic effect, 5 ) deteriorated the quality of red blood
cells. On the other hand, administration of MLN-4760 also produced beneficial effects as it
stimulated compensatory vasoactive mechanisms involving Mas receptor, nitric oxide and
hydrogen sulfide signaling pathways. The second main goal of the project was to evaluate
the effect of two potential pharmacological agents, taxifolin (TX) and zofenopril (ZF), on the
SHR cardiovascular system after ACE2 inhibition. Although administration of ZF from day 5
of ACEZ2 inhibition resulted in an unexpected increase in angiotensin Il plasma levels in both
control and ACE2-inhibited SHRs, it also had a beneficial effect on erythrocyte quality.
Another goal of the project was to evaluate the antioxidant effect of MLN-4760, TX and ZF
and their ability to scavenge free radicals. The results showed that the best antioxidant
effects of all the monitored substances were manifested by TX. The results including the
effects of TX and ZF are processed into publications.
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