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

Podla stanovenych cielov rozdelenych do jednotlivych etap sme pripravili polymérne
nanocastice so simvastatinom, CoQ10 a ich kombinaciou, a s inhibitorom PCSK9, ktoré boli
vhodné pre dlhodobé podavanie in vivo. Ide o biokompatibilné kopolymérne nanoc&astice so
zosietenym hydrofébnym jadrom a hydrofilnym vonkaj$im obalom. U&inky simvastatinu,
CoQ10 a ich kombinacie, a inhibitora PCSK9 v polymérnych nanocasticiach sme porovnali s
uCinkami praskovej formy uvedenych latok. Z analyzy vzoriek vyplyva, Zze najlepsi uc€inok na
lipidovy profil obéznych Zucker potkanov ma inhibitor PCSK9 v oboch formach, ktory
znizoval hladinu LDL az na urover lean potkanov. Po podavani iPCSK9 v oboch formach
doslo i k signifikantnému narastu aktivity NO syntazy (NOS) v aorte, ale bez vplyvu na
aktivitu NOS v srdci. Rovnaky vplyv na aktivitu NOS malo len kumulované podavanie
simvastatinu s CoQ10 v praskovej forme. CoQ10 a jeho kombinacia so simvastatinom v
polymérnych nanocasticiach dokazall zvysit’ aktivitu NOS v lavej komore srdca i aorte. Z
proteinovej expresie eNOS, fosforylovanej eNOS, iNOS a NFkB, bola po podavani iPCSK9
vyznamne znizena expresia NFkB a po podavani CoQ10 a jeho kombinacie so
simvastatinom v polymérnych nanocasticiach sa vyznamne zvysila expresia eNOS a
fosforylovanej eNOS v lavej komore srdca i aorte. CoQ10 v oboch formach znizil proteinovu
expresiu podjednotky p22 NADPH oxidazy a rovnako jej aktivitu. Na oxidaény stav,
sledovany niekolkymi metédami, malo vyznamny vplyv len podavanie CoQ10 v oboch
formach a to v zmysle zniZzenia oxidaéného poskodenia v srdci, pe€eni i v obli¢kach.
Sledovanie vazoaktivity mezenterickej artérie u jednotlivych skupin poukazalo na vyznamné
zvySenie relaxacie po podavani simvastatinu v oboch formach, avSak s vy§Sim stupriom
signifikancie pre simvastatin v polymérnych nanocasticiach. Tieto vysledky su v dobrom
pozitivnom vztahu s hodnotami krvného tlaku, kedZe iba simvastatin v polymérnych
nanocasticiach dokazal vyznamne znizit’ systolicky tlak obéznych Zucker potkanov na konci
6-tyZdiového podavania. Za tento pokles pravdepodobne zodpoveda znizena hmotnost
potkanov a hladiny cholesterolu po podavani simvastatinu v polymérnych nanoc€asticiach. Z
nasich vysledkov vyplyva, Ze len podavanie simvastatinu v polymérnych nanocasticiach
dokazalo znizit hladinu cholesterolu, hmotnost’ potkanov a systolicky krvny tlak. Praskovy
simvastatin tuto schopnost nepreukazal. Ako vSak odhalili morfologické Studie a stanovanie
elastatinu a kolagénu v aorte, podavanie samotnych nanoc€astic malo negativne ucinky na
endotel a cievnu stenu, kedZe viedlo k narastu kolagénu. Preto su potrebné dalSie Studie
zamerané na pripravu nanocastic réznej velkosti z réznych polymérov a sledovanie ich
ucinkov in vivo. V kazdom pripade, podavanie simvastatinu v polymérnych nanocasticiach
malo lepsi vplyv na sledované parametre nez podavanie praskovej formy.
Nanoenkapsulovany simvastatin si preto zasluzi dalSie sledovania a analyzy a to
perspektivne i formou klinickej studie.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
Based on the objectives of the project, we prepared polymer nanoparticles with simvastatin,
CoQ10 and their combination, and with PCSK9 inhibitor, which were suitable for long-term
administration in vivo. These are biocompatible copolymer nanoparticles with a crosslinked
hydrophobic core and a hydrophilic outer shell. The effects of simvastatin, CoQ10 and their
combination and of PCSKQ inhibitor in polymeric nanoparticles were compared with the
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effects of the powder form of the compounds. Sample analysis showed that PCSK9 inhibitor
in both forms, which lowered LDL levels on the level of lean rats, had the best effect on the
lipid profile of obese Zucker rats. Administration of iPCSK9 in both forms led further to a
significant increase in NOS activity in the aorta, but without affecting NOS activity in the
heart. Only cumulative administration of simvastatin with CoQ10 in powder form had such
an effect on aortic NOS. CoQ10 and its combination with simvastatin in polymeric
nanoparticles were able to increase NOS activity in the left ventricle of the heart and aorta.
Of the protein expressions of eNOS, phosphorylated eNOS, iNOS, and NFkB, NFkB
expression was significantly reduced after administration of iPCSK9, and CoQ10 and its
combination with simvastatin in polymeric nanoparticles significantly increased expression of
eNOS and phosphorylated eNOS in the left ventricle of the heart. In both forms, CoQ10
reduced the protein expression of the p22 NADPH oxidase subunit as well as its activity.
Only the administration of CoQ10 in both forms had a significant effect on the oxidation
status, as measured by several methods, in terms of reducing oxidative damage in the
heart, liver and kidney. Investigation of vasoactivity of mesenteric artery in the study groups
showed a significant increase in relaxation after administration of simvastatin in both forms,
but with a higher degree of significance for simvastatin in polymeric nanoparticles. These
results are in a good positive relationship with blood pressure values since only simvastatin
in polymeric nanoparticles was able to significantly reduce the systolic pressure of obese
Zucker rats at the end of the 6-week administration. This decrease is probably due to
decreased rat weight and cholesterol levels after administration of simvastatin in polymer
nanoparticles. Our results showed that only administration of simvastatin in polymeric
nanoparticles was able to reduce cholesterol, rat weight and systolic blood pressure.
Simvastatin powder did not demonstrate this ability. However, as morphological studies and
the determination of elastatin and collagen in the aorta revealed, the administration of
nanoparticles alone had unfavorable effects on the endothelium and vascular wall as it led
to an increase in collagen. Therefore, further studies are needed to prepare nanoparticles of
varying size from different polymers and to monitor their effects in vivo. In any case,
administration of simvastatin in polymeric nanoparticles had a better effect on the endpoints
than administration of the powder form. Therefore, nanoencapsulated simvastatin deserves
further monitoring and analysis, prospectively by means of a clinical study.
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