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Uplatnenie vysledkov projektu

» Hladanie novych zdrojov latok v lie€be alergickej astmy je opodstatnené zvySujucou sa
prevalenciou uvedeného ochorenia v populacii. Su¢asna farmakoterapia je zalozena na
podavani latok s bronchodilataénym ucinkom tzv. uvolfiovaCov a latok s protizapalovym
pésobenim tzv. kontroldérov astmy. Kazda skupina antiastmatik ma svoje limitacie pouzitia
bud v samotnom mechanizme pésobenia alebo vyskyte neZiaducich u€inkov. Z uvedeného
dévodu je potrebné sa orientovat' na latky s komplexnym antiastmatickym posobenim, ktoré
su schopné ovplyvnit obranné mechanizmy, alergicky zapal a zaroven aj remodelaciu
dychacich ciest.

* Vlysledky naSich experimentov poukazali na skupinu inhibitorov alebo modulatorov aktivity
RhoA/Rho-kinazovej signalnej drahy ako skupinu latok s komplexnym uc¢inkom na obranné
mechanizmy, priebeh alergického zapalu a remodelaciu v dychacich cestach. Z uvedenych
faktov vyplyva, Ze suvhodnym kandidatom na latky, ktorym je potrebné venovat’ pozornost
z dévodu farmakoterapie zavaznej alergickej astmy.

- Zarover sme presvedéeni, ze vysledky projektu prispeju k prehibeniu a spresneniu
poznatkov o funkcii Rho-kinazovej drahy a jednotlivych izoforiem Rho-kinaz v alergickom
zapale a remodelacii dychacich ciest.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)
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Projekt bol zamerany na Studium ulohy Rho-kinazovej signainej drahy v patomechanizme
alergického zapalu, objasnenie ulohy jednotlivych izoforiem Rho kinaz ROCK1a ROCK2 pri
regulacii alergického zapalu, remodelacie a obrannych mechanizmov dychacich ciestv
podmienkach experimentalne vyvolanej alergickej astmy. V experimentoch boli sledované
ucinky priamych selektivnych a neselektivnych inhibitorov ROCK. Zaroven bola Studovana
ucinnost latok nepriamo ovplyvriujucich Rho-kindzovu signalnu drahu: blokatorov TRP
receptorov (TRPV4, TRPA1) a modulatorov ibnovych kanalov (blokatorov CRAC kanalov,
modulatorov aktivity K+ a Cl- idnovych kanalov), ktoré stimuluju ROCK alebo su substratom
Rho-kinaz.

Pouzitymi experimentalnymi postupmi boli komplexne stanovené parametre
charakterizujuce stuper zapalu prebiehajuceho v dychacich cestach (zapalové cytokiny,
chemokiny, aktivita buniek imunitného systému) a faktory remodelacie (rastové faktory,
markery charakterizujuce hypersekréciu hlienu). Okrem protizapalovej a antiremodelacnej
aktivity sledovanych latok bol hodnoteny ich vplyv na obranné mechanizmy dychacich ciest:
kaslovy reflex, bronchokonstrikciu a frekvenciu pohybu cilii riasinkového epitelu, ako
jedného z najdélezitejSich sucasti mukociliarneho klirensu.

Ciele projektu boli naplnené a rieSenie projektu prinieslo mnozstvo originalnych vysledkov.
Vysledky preukazali antiastmaticky potencial priamych inhibitorov Rho-kinaz. Sledované
latky (hydroxyfasudil, GSK 429286A a H-1152 dihydrochlorid) inhibovali obranné
mechanizmy, alergicky zapal (znizovanim zapalovych Th1, Th2 cytokinov a leukocytov).
Studované inhibitory Rho kindz preukézali aj vyznamny antiremodelaény uginok
demonstrovany znizenim koncentracie rastovych faktorov a ich receptorov (TGFbeta1,
EGF, EGFR), a proteinov typickych pre subepitelialnu fibrézu (kolagén lll a V). Uginnost
jednotlivych latok bola porovnavana s referenénymi antiastmatikami pouzivanymi v
sUcasnosti v klinickej praxi. Pravdepodobne schopnost priamych inhibitorov ROCK
ovplyvnit' hyperreaktivitu DC alebo zapal a remodelaciu zavisi od selektivity inhibicie
jednotlivej izoformy enzymu (ROCK1 alebo ROCK?2). Latky so zvySenou selektivitou k
ROCK2 preukazali vyraznejSi protizapalovy a antiremodelacny ucinok. Latka so zvySenou
inhibiCnou aktivitou na ROCK1 vyraznejSie ovplyviiovala hyperreaktivitu hladkej svaloviny
dychacich ciest.

Z hladiska aktivity nepriamych modulatorov Rho-kinazovej drahy, mozno konstatovat, Ze
viaceré idnové kanaly priamo alebo sprostredkovane cestou Rho-kinaz zohravaju ulohu v
patomechanizme bronchialnej astmy a preto modulacia ich aktivity mdze zmiernit' priznaky
ochorenia. Preukazali sme vyrazny antiastmaticky potencial blokatora CRAC kanalov,
TRPV4, KCa3.1 a agonistu agonistu TAS2R. Z klinického hladiska sa ako
najperspektivnejSia javi inhibicia aktivity TRPV4. Okrem toho aktualne vedecké Studie
naznacuju aj ulohu Rho-kinaz pri regulacii expresie membranovych TRPV4 a funkéné
prepojenie s relativne novo objavenym pannexin1 ionovym kanalom, ktory uvolfiuje ATP a
hra vyznamnu ulohu v medzibunkovej komunikacii.

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

The project was focused on the study of the role of the Rho-kinase signalling pathway in the
pathomechanism of allergic inflammation, elucidation of the role of individual isoforms of
Rho kinases ROCK1 and ROCK2 in the regulation of allergic inflammation, remodelling and
defence mechanisms of the respiratory tract in conditions of experimentally induced allergic
asthma. The effects of direct selective and non-selective ROCK inhibitors were monitored in
the experiments. At the same time, the effectiveness of substances indirectly influencing the
Rho-kinase signalling pathway was studied: TRP receptor blockers (TRPV4, TRPA1) and
ion channel modulators (CRAC channel blockers, K+ activity modulators and CI- ion
channels) that stimulate ROCK or are a substrate of Rho-kinases.

Our experimental procedures were designed to comprehensively determine the parameters
characterizing the degree of inflammation in the respiratory tract (inflammatory cytokines,
chemokines, activity of immune system cells) and remodelling factors (growth factors,
markers characterizing mucus hypersecretion). In addition to the anti-inflammatory and anti-
remodelling activity of the monitored substances, we evaluated their effect on the respiratory
tract defence mechanisms: cough reflex, bronchoconstriction and frequency of movement of
ciliated epithelium, as one of the most critical components of mucociliary clearance.

The objectives of our project were fulfilled, and the solution brought several original results.
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The results demonstrated the anti-asthmatic potential of direct Rho-kinase inhibitors. The
monitored substances (hydroxyfasudil, GSK 429286A and H-1152 dihydrochloride) inhibited
allergic inflammation defence mechanisms, showing a significant anti-remodeling effect. The
efficacy of the individual substances was compared with the reference anti-asthmatics
currently used in clinical practice. The ability of direct ROCK inhibitors to affect DC
hyperreactivity or inflammation and remodelling depends on the selectivity of inhibition of a
single isoform of the enzyme (ROCK1 or ROCK2). Substances with increased selectivity for
ROCK2 showed a more pronounced anti-inflammatory and anti-remodeling effect. A
substance with increased inhibitory activity on ROCK1 had a more pronounced effect on the
hyperreactivity of airway smooth muscle.

From the point of view of the activity of indirect modulators of the Rho-kinase pathway, it can
be stated that multiple ion channels directly or indirectly through the Rho-kinase pathway
play a role in the pathomechanism of bronchial asthma and, therefore, modulation of their
activity can alleviate the symptoms of the disease. We demonstrated the significant anti-
asthmatic potential of the CRAC channel blocker, TRPV4, KCa3.1 and the agonist TAS2R.
From a clinical point of view, inhibition of TRPV4 activity is the most promising. In addition,
current scientific studies also suggest a role for Rho-kinases in regulating the expression of
membrane TRPV4 and a functional link to the relatively newly discovered pannexin1 ion
channel, which releases ATP and plays a vital role in intercellular communication.
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