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Nazov projektu: Molekulové mechanizmy pdsobenia novych lie€iv ovplyvriujicich oxidaény stres — vyznamny
etiopatogeneticky faktor po¢etnych ochoreni

Na ktorych pracoviskach
bol projekt rieSeny:

Slovenskéa akadémia vied
o  Ustav experimentalne;j farmakoldgie

o  Ustav experimentalnej endokrinoldgie

o Ustav pre vyskum srdca

e  Chemicky Ustav

Univerzita Komenského
e Lekarska fakulta

e Farmaceuticka fakulta

Slovenska technickd univerzita
o Fakulta chemickej a potravinovej technoldgie

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

Jikei Univerzita v Tokiu, Japonsko, Strathclyde Univerzita v Glasgowe, Velka Britania

Univerzita v Torine, Taliansko, Heinrich-Heine Univerzita v Dusseldorfe, Nemecko

Aristotelova Univerzita v Thessalonikach, Grécko, Gazi Univerzita v Ankare, Turecko

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Snirc, V., Bauer, V., St'olc, S., Bakardziev, N., Mihdlova, D., Buchman, M. Povazanec, F.
REGIOSELEKTIVNA SYNTEZA 2,3,4,5-TETRAHYDRO-1H-PYRIDO[4,3b]INDOLOV NA BAZE ARINOVEJ
CYKLIZACIE. (podana prihlaska patentu v roku 2009)

STEFEK Milan - SNIRC Vladimir - DEMOPOULOS Vassilis - DJOUBISSIE Paul -RACKOVA Lucia -
MAJEKOVA Magdaléna - KARASU Cimen. Pouzitie karboxymetylovanych pyridoindolov a farmaceuticky
prostriedok, ktory ich obsahuje. Patent ¢. 286958

Publikacie (knihy, ¢lanky,
prednéasky, spravy a pod.)
zhrinujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

BAUEROVA, Katarina — KUCHARSKA, Jarmila — PONIST, Silvester —- GVOZDJAKOVA, Anna. Coenzyme
Q10 supplementation in adjuvant arthritis: Chapter 18.3 In Mitochondrial medicine : mitochodrial metabolism,
diseases, diagnosis and therapy. Editor Anna Gvozdjakova. - Springer, 2008, p. 340-342.

DRABIKOVA, Katarina — PERECKO, Tomas — NOSAL, Radomir — BAUEROVA, Katarina — PONIST, Silvester
— MIHALOVA, Danica — KOGAN, Grigorij — JANCINOVA, Viera. Glucomannan reduces neutrophil free radical
production in vitro and in rats with adjuvant arthritis. In Pharmacological research. ISSN 1043-6618, 2009, vol.
59, p. 399-403.

GASPAROVA, Zdenka - JARIABKA, Pavol - STOLC, Svorad. Effect of the pyridoindole SMe1EC2 and
compounds affecting A1 and A2A adenosine receptors in rat hippocampus under ischemia in vitro. In
Pharmacological Reports. ISSN 1734-1140, 2008, vol. 60, p.1734-1140.

STEFEK, Milan - SNIRC, Vladimir - DJOUBISSIE, Paul-Omer - MAJEKOVA, Magdaléna - DEMOPOULOS,
Vassilis J. - RACKOVA, Lucia - BEZAKOVA, Zelmira - KARASU, Cimen - CARBONE, Vincenzo - EL-
KABBANI, Ossama. Carboxymethylated pyridoindole antioxidants as aldose reductase inhibitors: synthesis,
activity, partitioning, and molecular modeling. In Bioorganic & medicinal chemistry, 2008, vol.16, p.4908-4920.

STROSOVA, Miriam — KARLOVSKA, Jana — SPICKETT, Corinne M. — ORSZAGHOVA, Zuzana — PONIST,
Silvester —- BAUEROVA, Katarina — MIHALOVA, Danica — HORAKOVA, Lubica. Modulation of SERCA in the
chronic phase of adjuvant arthritis as possible adaptation mechanism of redox imbalance. In Free Radical
Reasearch, ISSN 1071-5762, 2009, vol. 43, p.852-864.

V ¢om vidite uplatnenie
vysledkov projektu:

Projektovanie, syntéza, chemicka, biochemicka, farmakologicka a toxikologicka analyza pdsobenia
originalnych  pyridoindolov ako aj rastlinnych extraktov, glukanov a glukomananu. Vysledky maju realne
predpoklady uplatnenia v klinike u patologickych stavov Studovanych v tomto projekte.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

41 originalnych pyridoindolov (Pl) v€itane karboxymetylovanych tetrahydro-derivatov (KM) bolo projektovanych,
syntetizovanych a chemicky charakterizovanych. Spolu s 12 rastlinnymi extraktmi sme analyzovali ich biochemické,
farmakologické a toxikologické ucinky na reaktivne formy kyslika (R), akutnu traumu (AT), ischémiu-reperfuziu (IR)
mozgu, srdca a mezentéria, hypertenziu (SHR), srdcovy infarkt (Sl), adjuvantnu artritidu (AA), hypertriglyceridémiu (HT)
a diabetes (D). Pre tieto Studie sme zaviedli nové biochemické, fyzikalno-chemické a farmakologické metody. Ukazali
sme, Ze Pl derivaty vychytavaju R, modifikuju reaktivitu a permeabilitu ciev, brania porucham srdcového rytmu, zlyhaniu
srdca, akumulacii cytokinov, hemorégii Creva a neuropatidm vznikajucim vplyvom réznych patologickych procesov (IR,
Sl, SHR, HT, AA, D), zmensuju poskodenie po AT, redukuju pretazenie s Ca2* a zmenu ultrastruktury kardiomyocytov a
kys. hyalurénovej. Cielena modulécia SERCA sa uplatnila v potlaceni patologickych dejov. Zmeny v koncentrécii NO a
glutatiénu, aktivacia neutrofilov a proinflama¢né zmeny v hypotalame, hipokampe a amigdale predchadzali poskodeniu
koncatin a endotelu u AA. PI, glukomanan a kurkumin vyznamne potlacili vzplanutie neutrofilov a zvySeny oxidaény
stress (OS) v AA. NavySe, kombinacia metotrexatu (MTX) s antioxidantom (stobadin alebo koenzym Q10) bola
terapeuticky ucinnejSia v ovplyvneni AA ako MTX samotny. Arbutin, extrakt Folium uvae ursi a zmes extraktov upravili
progresiu AA. Extract Fructus cynosbati ovplyvnil aktivitu HeLa, MCF-7 a A431 buniek. ImunoglukanR redukoval
poSkodenie Creva a prejavy AA. Ziskané vysledky poukazali na vyznamnu Gcast OS v komplexnom po$kodeni
nervového, kardiovaskularneho, pohybového systému a niektorych metabolickych portch. Terapeuticky efekt Pl (napr.
SMe1EC2, SMe1 alebo KM), glukénov, glukomananu a rastlinnych extraktov demonstrovany na experimentéinych
modeloch by sa mohol uplatnit aj v klinickej praxi ochoreni podmienenych porovnatelhou patofyziologickou podstatou.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

41 original pyridoindoles (PI), including carboxymethyl-tetrahydro-derivatives (KM), were projected, synthesized and
chemically characterized. Biochemical, pharmacological and toxicological methods were used to study their effects and
those of 12 plant extracts on reactive species (RS), acute shock of the head (AT), ischemia-reperfusion (IR) of the brain,
heart and mesentery, hypertension (SHR), myocardial infarction (Ml), adjuvant arthritis (AA), hypertriglyceridemia (HT),
diabetes (D). To perform these studies, new biochemical, physicochemical and pharmacological methods were
introduced. Pl were found to scavenge RS, modify reactivity and permeability of vessels, prevent heart rhythm
disturbances, heart failure, accumulation of cytokines, intestinal hemorrhage and neuropathy under pathological
conditions (IR, MI, SHR, HT, AA, D), further to reduce AT injury and Ca?* overload, improve ultrastructure of
cardiomyocytes and of hyaluronans. Targeted modulation of SERCA was useful in suppression of pathological
processes. Alterations in the concentration of NO and glutathione, in neutrophil activation and pro-inflammatory changes
in the hypothalamus, hippocampus and amigdala preceded signs of limb and endothelium injury in AA. PI, glucomanan
and curcumin reduced the respiratory burst of neutrophils and the increased oxidation stress (OS) in AA. Moreover,
combination of methotrexate (MTX) with antioxidant (stobadine or coenzyme Q10) was therapeutically more effective in
AA than MTX alone. Arbutine, extract of Folium uvae ursi, and a mixture of extracts alleviated the manifestations of AA.
Extracts of Fructus cynosbati altered the activity of HeLa, MCF-7 and A431 cells. Imunogluk&nR reduced the intestinal
injury and slowed down the progression of AA. The results support the tenet that OS participates in the injury of the
nervous, cardiovascular, locomotion systems and in some metabolic diseases. The action of Pl (e.g. SMe1EC2, SMe1 or
KM), glucans, glucomanan and some plant extracts effective in the experimental models studied might prove useful in
clinical practice in the therapy of diseases with comparable pathophysiological background.

Podpisom zaverecnej karty rieSitel vyjadruje svoj suhlas so zverejnenim tdajov v nej uvedenych.
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