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https://onlinelibrary.wiley.com/doi/10.1111/bcpt. 13309

- Nemcekova V, et al. Altered serum levels of neprilysin in heart failure patients with reduced
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https://linkinghub.elsevier.com/retrieve/pii/S0753-3322(20)31373-1

Uplatnenie vysledkov projektu

Vysledky projektu poukazali na vplyv alternativneho RAS v rozvoji plicnej hypertenzie a
najma posSkodenia ciefovych organov (prava komora, pluca). Zaujimavym nalezom bol
vyskyt systémovych abnormalit. Hoci sme predpokladali patologické prejavy izolované v
plicnom obehu, signifikantné zmeny sme zaznamenali aj na Urovni lavej komory, a aj na
urovni obliciek. Tieto nalezy maju velky vyznam pri dizajnovani, vyskume a vyvoji novych
biologicky ucinnych latok, nielen pri odhade ich potencialnej uginnosti na PH, ale aj pri
presnejSom odhade ich bezpecénosti a systémovych neZiaducich ucinkoch.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavnym cielom projektu bolo studovat ulohu a vyznam alternativneho renin-
angiotenzinového systému v adaptacii na rozvoj zataze v plucnej cirkulacii. V prvej faze
sme detailne charakterizovali potkani model spontannej fyzickej aktivity potenciovane;j
subkutannou aplikaciou testosterénu vo forme suspenzie, ¢o viedlo k intenzifikacii
spontannej fyzickej aktivity zvierat. Zistili sme, Zze tento model vykazuje r6zne zmeny na
urovni génovej expresie naznacujuce prestavbu myokardu, ktoré su viak pritomné skér v
lavej komore. Na druhej strane vSak expresia ACE2 rastla, hoci iba mierne, v pravej
komore. Rovnako sme detailne charakterizovali alternativny RAS aj v modeli
experimentalnej pfucnej hypertenzie indukovanej monokrotalinom u potkana, kde sme nasli
signifikantnu upregulaciu ACE, ale nie ACE2. Tento néalez bol reprodukovatelny v réznych
experimentoch a vyskytol sa nielen v pravej ale aj v lavej komore (ktora vSak nevykazuje
vyrazné znaky poskodenia v tomto modeli), dokonca aj v oblickach, ¢o naznaluje, Ze
chybajuca kompenzacéna elevacia ACE2, méze prispievat k zavaznosti priznakov pfucnej
hypertenzie.

V klinickej Casti projektu sme testovali hladiny RAS relevantnych biomarkerov, nateraz
(analyzy e&te v suCasnosti prebiehaju) sa v8ak neukdazali signifikantné vztahy medzi
hladinami potencialnych biomarkerov suvisiacich s RAS a alternativnym RAS a
diagnostickymi ukazovatelmi, resp. zavaznostou klinickych priznakov u pacientov s PH.
Vyznamné poznatky sme priniesli v oblasti mechanizmu rozvoja experimentalnej plicnej
hypertenzie:

I) Identifikovali sme vplyv dysregulacie drahy HGF/MET na rozvoj experimentélnej PH a
zaroven zaroven sme testovali moznosti pouzitia HGF ako diagnostického markera u
klinickej PH.

II) Venovali sme sa aj endotelinovému systému, ktory vyznamne interaguje s RAS na
viacerych urovniach. Komplexnou analyzou mRNA expresie jednotlivych izoforiem
endotelinov, ETA a ETB receptora a endotelin-konvertujuceho enzymu-1 sme zistili zmeny
na molekularnej urovni uz od pociatocnych Stadii ochorenia. Taktiez molekularne zmeny v
oblickach naznacili moznu ucast endotelinového systému aj v systémovom poskodeni
spésobenom MCT, ktoré bolo donedavna spajané vylu¢ne s postihnutim PH--elevantnych
organov (pluca, srdce).

lIl) V projekte sme zamerali aj na ulohu epigenetickej regulacie funkcie a dysfunkcie pravej
komory hlavne pomocou MCT modelu PH, a aj v plazmach pacientov s PAH. Identifikovali
sme znizenie hladin myomiR-ov a zvySenie expresie miR-214 v terminalnom stadiu MCT
indukovaného modelu PH. Ich expresie navySe signifikantne korelovali s markermi
poskodenia pravej komory ako s Fultonovym indexom a génovou expresiou Nppb v
rozvinutom $tadiu ochorenia.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main goal of the project was to study the role and importance of the alternative renin-
angiotensin system in the adaptation to incerased load in the pulmonary circulation. In the
first phase, we characterized in detail the rat model of spontaneous physical activity
potentiated by subcutaneous application of testosterone in the form of a suspension, which
led to the intensification of spontaneous physical activity of animals. We found that this
model shows various changes at the level of gene expression suggesting myocardial
remodeling, but which are present rather in the left ventricle. On the other hand, ACE2
expression increased, albeit only slightly, in the right ventricle. We also characterized in
detail the alternative RAS in a rat model of experimental pulmonary hypertension induced by
monocrotaline, where we found a significant upregulation of ACE but not ACE2. This finding
was reproducible in various experiments and occurred not only in the right but also in the left
ventricle (which, however, exhibit no significant signs of damage in this model), even in the
kidneys, suggesting that the lack of compensatory ACE2 elevation may contribute to
severity of symptoms of pulmonary hypertension.

In the clinical part of the project, we tested the RAS levels of relevant biomarkers, but so far
(analyzes are still ongoing), no significant relationships were documented between the
levels of potential biomarkers related to RAS and alternative RAS and diagnostic indicators
and/or the severity of clinical signs in patients with PH.

We have collected important knowledge in the field of the mechanism of development of
experimental pulmonary hypertension, as follows:

I) We identified the influence of dysregulation of the HGF/MET pathway on the development
of experimental PH and, at the same time, we tested the possibility of using HGF as a
diagnostic marker in clinical PH.

II) We also focused on the endothelin system, which significantly interacts with RAS at
several levels. By comprehensive analysis of mMRNA expression of individual isoforms of
endothelin, ETA and ETB receptor and endothelin-converting enzyme-1, we found changes
at the molecular level from the early stages of the disease. Also, molecular changes in the
kidneys indicated a possible involvement of endothelin system in systemic damage caused
by MCT which, until recently, was associated exclusively with involvement of PH - relevant
organs (lungs, heart).

I) In the project, we also focused on the role of epigenetic regulation of right ventricular
function and dysfunction mainly using the MCT model of PH and, also, in the plasmas of
patients with PAH. We identified a decrease in myomiR levels and an increase in miR-214
expression in the terminal stage of the MCT-induced PH model. In addition, their
expressions were significantly correlated with markers of right ventricular damage such as
the Fulton index and Nppb gene expression in the advanced stage of the disease.
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