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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Potencidlna aplikacia pripravenych bioaktivnych zlicenin na baze ligninu v medicine za
ucelom prevencie genetickych a nadorovych ochoreni.
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Charakteristika vysledkov

[Eviden¢né Cislo: APVT-51-032602 |

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

V ramci rieSenia projektu sa pripravila séria novych bioaktivmych zliCenin na baze ligninu z odpadov
chemického spracovania dreva. Vysledky ziskané na Pudskych bunkovych linidch analyzou zlomov DNA
kométovym testom jednoznacne potvrdili, Ze polymérne antioxidanty pripravené biologickou a chemickou
modifikaciou izolovanych ligninovych produktov ucinkuju ako stabilizatory reakcii indukovanych reaktivnymi
kyslikovymi radikalmi. Zistili sme, Ze testované ligniny zniZuju aj alkylacné poSkodenie DNA indukované N-
metyl-N-nitro-N-nitrozoguanidinom. Ochranny ucinok ligninovych preparatov je moZzné vysvetlit’ na zaklade
ich vysokej adsorpcnej kapacity pre N-nitrézoaminy. Stanoveny dualny uc¢inok polymérnych ligninovych
antioxidantov na ochranu DNA je dolezity z hladiska ich potencionilneho vyuzitia ako antikarcinogénnych
aditivnych zlucenin do potravy ako nahrada komercénych syntetickych stabilizatorov. Experimenty ex vivo, v
ktorych sa ligninové oxidanty pouZili ako zloZka potravy pre laboratérne zvierata v mnoZstve 8%, jednoznacne
potvrdili vyznamnu redukciu oxida¢ného stresu hepatocytov, testikularnych buniek a lymfocytov izolovanych z
potkanov v dosledku ich schopnosti vychytavat’ kyslikové radikaly. Zistena schopnost’ ligninovych preparatov
chranit’ Zivé organizmy voci poskodeniu rozlicnymi genotoxickymi zli¢eninami ukazala novy spésob valorizacie
a vyuzitia ligninovych odpadov z celulézovo-papierenského priemyslu. Ligninové preparaty prejavovali aj
ochranny uc¢inok na poskodenie DNA halogenovanym alifatickym uhlovodikovym pesticidom 1,2-dibrém-3-
chlérpropanom, ktory spoésobuje rakovinu pohlavnych organov. Stanovena redukcia poSkodenia DNA v
experimentoch in vitro a ex vivo potvrdila, Ze ligninové preparaty aplikované ako sicast’ potravy moZu znizovat’
riziko genetickych a nadorovych ochoreni. Vysledky ziskané na bunkovych linidch a laboratérnych zvieratach su
dolezité pre nasledné planované klinické testy na pacientoch.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

A series of lignin-based bioactive compounds was prepared from wastes of chemical wood treatment. The results
obtained on human cell lines by analysis of DNA strand breaks determined using comet assay confirm that
polymer antioxidants prepared by biological and chemical modification of isolated lignin products act as
stabilizers of the reactions induced by reactive oxygen radicals. It was revealed that the tested lignins reduced
also alkylation of DNA due to their high afinity for adsorption of mutagenic N-nitroso compounds. This dual
ability of lignin tested to decrease genotoxic activity of chemicals seems to be very promising for their
application as natural anticarcinogenic food additives instead of commercial synthetic stabilizers. Results of ex
vivo experiments revealed that the presence of lignin in the diet for laboratory animals increased significantly
the resistance of hepatocytes, lymphocytes and testicular cells to oxidative stress due to their scavenging ability
for oxygen radicals. The ability of lignin-based antioxidants to protect living organisms from oxidative damage
highlights a new avenue for utilizing lignin waste products from the pulp and paper industry. Moreover, lignin
samples exhibit protection effect towards halogenated aliphatic hydrocarbon pesticide 1,2-dibromo-3-
chloropropane which initiates the cancer of testes. The revealed reduction of DNA damage in the experiments in
vitro and ex vivo indicates that dietary intake of lignin samples represent a very important way to avoid cancer
and other mutation-related diseases. The results obtained on cell lines and laboratory animals are necessary for
planned clinical tests on human.
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