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Uplatnenie vysledkov projektu

Stavy spojené s inaktivaciou endogénneho surfaktantu ako akutny syndrom respiranej
tiesne (ARDS)/akutne poSkodenie pluc (ALI), maju vyraznu zapalovu zlozku a su spojené s
vysokou morbiditou a mortalitou. LepSie pochopenie patofyziologickych mechanizmov a
v€asna terapia ARDS mézu zlepSit prezivanie pacientov so zavaznym poSkodenim pluc,
pricom vysledky projektu mozu sluzit ako podklad k planovaniu dalSich predklinickych a
klinickych $tudii, posudzujucich vplyv lie€by na tazké poSkodenie pluc. Pouzitie kriticky
chorych zvierat na umelej plucnej ventilacii ako aj dvojité poskodenie pluc (hyperoxia a
lipopolysacharid) su modely, ktoré sa vyuzivaju malo, pri€om sa viac priblizuju
multifaktorialnej pri¢ine ARDS u pacientov. Vedecky prinos projektu spociva v originalnych
vysledkoch ziskanych v experimentoch na zvieratach, tkanivach, bunkach a fyzikalno-
experimentalnymi Studiami. Spolo€ensky prinos je aj v zapojeni mladych vedeckych
pracovnikov, doktorandov, diplomantov, ako aj pregradudlnych $tudentov v ramci SVOC.
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt sa venoval vplyvu bakterialneho lipopolysacharidu (LPS) na respiracny systém, jeho
interakcii so surfaktantom a novym moznostiam lie€by akutneho syndromu respiracnej
tiesne (ARDS). Pouzilo sa Siroké spektrum vedeckych metéd, a to v ramci spoluprace
domacich a zahrani€nych pracovisk, ¢o umoznilo vytvorit pomerne celistvy obraz o
Studovanej problematike. Medzi najdblezitejSie vysledky patri vyuZitie klinicky relevantnych
modelov na zvieratach, ktoré umoznili testovat a potvrdili vhodnost’ terapie exogénnym
surfaktantom, overili kombinacie s inymi latkami (N-acetyl cystein, NAC; polymyxin B, PxB)
a upozornili na rizika. Ziskali sa originalne vysledky tykajuce sa vplyvu LPS na bunky
alveolo-kapilarnej membrany. Ako sa ukazalo, dlhodoba kultivacia A549 buniek viac
podporuje fenotyp ATIIl buniek a zda sa byt vhodnejSim modelom ATIl buniek, najma pre
tudie tykajuce sa tvorby surfaktantu. Studie zamerané na relaxaény vplyv surfaktantu na
hladky sval dychacich ciest potvrdili zapojenie leukotriénovych a histaminovych receptorov v
tomto procese. Metdda atémove;j silovej mikroskopie (AFM) je vhodnou alternativou k
metdde organovych kupelov. Meranie tuhosti buniek hladkého svalu dychacich ciest
pomocou AFM naznacuije, ze EP4 receptor pre relaxacny prostaglandin PGE2 mé&ze byt
zapojeny do mechanizmu relaxacie hladkého svalu dychacich ciest surfaktantom
prostrednictvom interakcie surfaktantu s epitelom dychacich ciest. Fyzikalno-chemickeé
Studie zaroven monitorovali vzajomné interakcie exogénneho surfaktantu s dal§imi lieCivami
a biologicky vyznamnymi molekulami (NAC, PxB, katelicidin LL-37, SP-B protein). Cielom
bolo objasnenie interakcii na molekulovej urovni pre potencialne vyuZzitie exogénneho
surfaktantu ako nosica lie€iv pri intratrachealnom podani. Boli Studované aj interakcie
exogénneho surfaktantu exponovaného LPS s vybranymi lieCivami (PxB, NAC). Fyzikalno-
chemickeé studie naznacuju mozny lie€ebny benefit pri obohateni exogénneho surfaktantu
nizkym obsahom PxB pri intratrachealnom podani pri infekcii vyvolanej LPS. NAC
neovplyviuje surfaktant neZziaducim spésobom, neindukuje vyznamné Strukturne zmeny. Z
fyzikalno-chemického hladiska ma NAC pri nizkom obsahu (< 20 hm%) stabilizacny efekt na
Struktaru surfaktantu vo fluidnom stave.

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

The project focused on the effect of bacterial lipopolysaccharide (LPS) on the respiratory
system, its interaction with lung surfactant and new treatment options for acute respiratory
distress syndrome (ARDS). A wide range of methods was used, in the framework of the
cooperating domestic and foreign workplaces. This made it possible to create a relatively
comprehensive picture of the studied issue. The mostimportant results include the use of
clinically relevant animal models to test and confirm the suitability of exogenous surfactant
therapy, verified combinations with other substances (N-acetyl cysteine, NAC; polymyxin B,
PxB) and pointed out the risks. Original results were obtained regarding the effect of LPS on
cells of the alveolo-capillary membrane. The results support the idea that long-term
cultivation of A549 cells could promote a more ATll-like phenotype and thus could be a
more suitable model for ATl cells, especially for studies dealing with surfactant production.
The studies focused on the relaxing effect of surfactant on the airway smooth muscle
confirmed the involvement of leukotriene and histamine receptors. The atomic force
microscopy (AFM) is a suitable alternative to organ bath method. AFM measurement of
airway smooth muscle cells revealed that the EP4 receptor for the relaxing prostaglandin
PGE2 may be involved in the mechanism of airway smooth muscle relaxation by surfactant
through the interaction of the surfactant with the airway epithelium. At the same time,
physical-chemical studies monitored mutual interactions of exogenous surfactant with other
drugs and biologically significant molecules (NAC, PxB, cathelicidin LL-37, SP-B protein).
The aim was to clarify the interactions at the molecular level for the potential use of
exogenous surfactant as a drug carrier for intratracheal administration. Interactions of
exogenous surfactant exposed to LPS with selected drugs (PxB, NAC) were also studied.
Physical-chemical studies suggest a possible therapeutic benefit of enriching exogenous
surfactant with low PxB content when administered intratracheally in LPS-induced lung
damage. NAC does not affect surfactantin an undesirable way, it does not induce significant
structural changes. From a physical-chemical point of view, NAC has a stabilizing effect on
the structure of surfactantin the fluid state at a low content (< 20 wt%).
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