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Uplatnenie vysledkov projektu

Ziskané vysledky o ucinku bisfenolu A na procesy apoptdzy a bunkového cyklu v fudskych
nadorovych bunkach prsnika a prostaty by mali byt predovSetkym publikované v zahrani¢nej
odbornej literature. Je potrebné formou popularizaénych ¢lankov, prednasok, letakov, cez
informacné média a odborné zdruzenia, zoznamit slovensku verejnost so Skodlivostou
plastovych obalov na potraviny, napoje, spotrebnych produktov, a apelovat’ na pouzivanie
alternativnych, t.j. sklenenych a papierovych materialov. Bolo by potrebné/vhodné urobit
skrining vyskytu hormonalne-dependentnych foriem rakoviny v zavislosti od doby zahajenia
pouzivania plastovych vyrobkov na Slovensku. Ziskali by sa tak udaje, ktoré by prispeli do
databazy celosvetovych udajov.

CHARAKTERISTIKA VYSLEDKOV

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

Vysledky projektu podavaju dokaz o stimulagnych ucinkoch bisfenolu A (BPA), priemyselny
xenoestrogén, na progresiu ludskej rakoviny prsnika (bunky MCF7) a prostaty (bunky
LNCaP). Proliferacné ucinky nastupuju pomaly, u MCF7: 130 % po 3 dfioch, LNCaP: 120 %
po 5 diioch. V ani jednom modeli vS8ak BPA samotny, alebo v kombinacii, neprekonal u€inky
prirodzenych hormoénov, estradiolu a dihydrotestosterénu. K BPA stimulovanej proliferacii
buniek MCF7 prispievaju zmeny na urovni: a/ apoptdzy, t.j. znizené expresie Bax, p53 génov
a proteinov a su€asne zvysené hladiny antiapoptického Bcl2 proteinu; b/ bunkového cyklu, {j.
zvysenej expresii cyklin A2 a D1 proteinov. BPA inhiboval expresiu jadrovych receptorov
RARa a RARYy(111; indukoval znizenie aktivity antioxidaéného enzymu SOD1
(superoxiddismutaza) paralelne s poklesom mRNA pre enzym. V granul6znych bunkach
ovarii oSipanych BPA meni syntézu steroidnych horménov a funkcie enzymov
steroidogenézy. BPA v LNCaP bunkach nemeni expresiu génu pre androgénovy receptor,
zvySenu proliferaciu buniek charakterizuju: 1/ vzostup proteinu cyklinu A2, vysSia hladina
génu a proteinu cyklinu D1; 2/ pokles proapoptického Bax proteinu. BPA znizoval aktivitu
SOD1 enzymu a expresiu jeho génu; inhiboval expresiu génu pre RXRa receptor all trans
kyseliny retinovej. BPA indukoval pomaly a davkovo zavisly vzostup produkcie PSA, avSak
bez zmien v expresii génu pre PSA. Testovala sa proliferacna aktivita ftalatov (DEHPa BBP)
a fenolov (OP a NP). Len DEHP indukoval vyraznejSiu proliferaciu LNCaP buniek. Podrobna
analyza mechanizmov proliferaénych Gginkov DEHP pokraguje. Uginky kombinéacii BPA

s endogénnymi hormonmi nemali synergicky charakter.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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The results of the present project demonstrate the stimulatory effects of bisphenol A (BPA),
an industrial xenoestrogene, on the progression of human breast cancer (MCF7 cells) and
prostate cancer (LNCaP cells). The proliferative effects occure after prolonged exposition, in
MCF7: 130% after 3 days, LNCaP: 120 % after 5 days. In none of the cell lines BPA alone, or
in the combination, did overcome the activity of natural hormones, dihydrotestosterone and
estradiol. BPA-stimulated MCF7 cell proliferation is partially induced by changes in: a/
apoptosis, e.g., diminished expression of Bax, p53 proteins and genes, and elevated
antiapoptotic Bcl2 protein level; b/ cell cycle, e.g., increased expression of cyclin A2 and D1
proteins. BPA inhibited expression of nuclear receptors RXRa and RXRy; reduced the activity
of antioxidative enzyme SOD1 (superoxid dismutase) and the reduction of mMRNA for the
enzyme. In granulosa cells from porcine ovary, BPA modulated synthesis of steroid hormones
and the functions of steroidogenic enzymes. In LNCaP cell, BPA did not influence androgene
receptor gene expression; stimulation of cell proliferation is characterised by: a/ higher cyclin
A2 protein level, elevated expressions of both, cyclin D1 gene and protein; b/ decreased
proapoptotic Bax protein. BPA inhibited SOD1 enzyme activity and the expression of SOD1
gene; inhibited expression of gene for nuclear all trans retinoic acid receptor RXRa. BPA
gently and in dose dependent manner stimulated PSA production, without modulation of PSA
gene. The proliferative activity of phtalates (DEHP and BBP) and phenols (OP and NP) had
been tested as well. Only DEHP induced significant proliferation in LNCaP cells. The effects
of BPA combinations with endogenous hormones dod not display synergic character.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Maria Fickova, CSc. Ing. Stefan Zorad, CSc.

V Bratislave 28.11.2014 V Bratislave 28.11.2014
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