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polnohospodarska univerzita, 2020. 124 s. ISBN 978-80-552-2269-1.

4. Dusan Paal — FrantiSek Strejcek — Peter Massanyi. Vplyv taurinu na zivotaschopnost
spermii v podmienkach in vitro. 1. vyd. Nitra : Univerzita KonStantina Filozofa , 2018. 107 s.
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Kapitola v knihe:

Jambor, T. — Greifova, H. — Bistakova, J. — Lukac, N. : Endocrine disruptors and
reproductive health in males. In Endoctine disruptors. London, SE 19SG — U.K. (prited in
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Uplatnenie vysledkov projektu
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Vysledky projektu je mozné rozdelit na dve zakladné Casti: Vplyv bioaktivnych latok na
samcireprodukény potencial a vplyv bioaktivnych latok a xenobiotik na zdravotny stav
ZivoCiSneho organizmu. Jednotlivé vystupy projektu v ramcireprodukénej ¢asti poskytuju
rozsiahlu informaciu o u€inkoch prirodnych biologicky aktivnych latok, endokrinnych
disruptorov a xenobiotik na samcireprodukény aparat (kvalita ejakulatu, oxidativny stres
spermii, mitochondrialna aktivita, membranova integrita, viabilita a steroidogenéza
Leydigovych buniek). Prioritou bola identifikacia funk&nych a Strukturalnych zmien na
molekularnej urovni (mitochondrialna aktivita, membranova integrita, medzibunkova
komunikacia, produkcia hormoénov, produkcia reaktivnych foriem kyslika, antioxidatna
aktivita, pohyblivost’ a Zivotaschopnost spermii a pod.) ako aj monitoring zmien zakladnych
fyziologickych procesov v Zivo¢isnom tkanive. V mnohych pripadoch bolo pozorované
obnovenie a zlepSenie reprodukénych ¢i endokrinnych funkcii, zvySena antioxidacna
kapacita, modifikacia mitochondridlneho metabolizmu, inhibicia aktivacie apoptickych a
stresovych signalnych drah &i ovplyvnenie biochemickych markerov ¢o poukazuje na
vyrazny protektivny ucinok niektorych biologicky cennych molekul. Nasledna
experimentalna in vivo Cast poskytuje mnoho informacii potrebnych pre zhodnotenie moznej
toxicity, ako biologicky aktivnych latok, tak aj xenobiotik na Zivo€iSny systém v
laboratérnych a prirodzenych podmienkach. Hlavné vySetrovacie metddy zamerané na
biochemické, hematologické a RedOx markery nam davaju jasnu informaciu o limitnych
mnozstvach polutantov a bioaktivnych latok. Hlavnym ciefom experimentov zameranych na
zivoCichy v prirodzenom prostredi, bolo sledovanie vplyvu polutantov ako komplex
pbsobiacich latok, kedZe v takomto prostredi nepbsobia latky jednotlivo. Interakcia
jednotlivych sledovanych latok navrhla nova koncepciu hodnotenia vplyvu
environmentalnych polutantov. Kontinualna laboratorna ¢innost pocas celej realizacie
projektu bola navrhnuta tak, aby zabezpecila zisk kvalitnych vedeckych dat, €o prezentuje
najma pocet karentovanych vedeckych publikacii. Zaroven sa otvaraju dalSie diskusie v
nadvaznosti na fakty, ktoré vznikli po€as rieSenia projektu.

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

Predkladany projekt sa zaoberal analyzou vybranych rizikovych faktorov zZivotného
prostredia (xenobiotik), bioaktivnych, bioprotektivnych latok, ich vzajomnych korelacii a
vplyvom na zdravotny stav zvierat a nasledne aj ¢loveka ako posledného ¢lanku
potravového retazca. V ramciprojektu bolo na zaklade schvalenych etap realizovanych
niekolko vyskumnych uloh, z ktorych rezultovalo celkovo 154 publikacii, z toho 34
karentovanych a 4 monografie. Hlavnymi ciefmi projektu bolo skumanie vplyvu vybranych
xenobiotik, bioaktivnych, a bioprotektivnych latok na ZivociSne tkaniva, bunky, reprodukény
potencial, Studium ekotoxikologickych interakcii a ich u€inky na ukazovatele zdravie zvierat
v prirodzenych a modelovych podmienkach.

Hlavnym ciefom experimentalnych analyz prvej a druhej etapy projektu bolo priprava a
extrakcia prirodnych produktov (rastlin, makroskopickych hub a silic), stanovenie presného
zloZenia prirodnych extraktov, kedy vyuzitim chromatografickych metod vznikaju jednotlivé
frakcie a antimikrobialne ucinné frakcie. Rastlinny material ur€eny na extrakciu biologicky
aktivnych latok bol na zaklade extrakéného postupu spracovany a pripraveny pre dalSie
analytické postupy. V ramci tejto etapy projektu bola odpublikovana 1 WoS publikacia s
potvrdenym vplyvom na mikrobidlny enzymaticky antioxidacny systém a 1 karentovana
publikacia s potvrdenym antifungalnym, antitoxikogénnym a antisporulaénym ucinkom
vybranych esencialnych olejov.

V dalSej etape projektu sme sa zaoberali vplyvom bioaktivnych latok a xenobiotik na
reprodukény potencial zivo€ichov, kde bol jednoznaéne potvrdeny pozitivny efekt taurinu na
kvalitu ejakulatu kralikov, oSipanych a Zrebcov; taurinu a kofeinu na kvalitu ejakulatu
moriek; Lippia citriodora a verbascoside na kvalitu ejakulatu kralika, rezircinol na kvalitu
ejakulatu bykov a Viscum album na kvalitu ejekulatu Zrebcov a kralikov. Negativny vplyv
environmentalnych polutantov na reprodukény potencial (kvalita ejakulatu a RedOx
markery) ryb, Zzrebcov, bykov, kancov a moriakov v prirodzenych podmienkach bol
potvrdeny. V ramcitejto etapy projektu bolo publikovanych 26 publikacii z toho 9
karentovanych.

Nasledujucu etapu mézeme zhrnut ako Studium ekotoxikologickych interakcii, ucinky
xenobiotik, ako aj bioaktivnych latok na zdravie zvierat in vivo. V ramci experimentov bol
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hodnoteny zdravotny stav (biochemické a hematologické parametre) a oxidativny stres
réznych Zivo€iSnych druhov (potkan, kralik, ovce, ryby, bazant, kéf) v asociacii s
bioaktivnymi latkami a toxikantami. V ramci experimentov boli stanovené potencialne
toxické davky xenobiotik a bioaktivnych latok u sledovanych zivoCiSnych druhov. V ramci
tejto etapy projektu bolo publikovanych 28 publikacii z toho 5 karentovanych.

Posledna etapa projektu bola orientovana na determinaciu u€inku vybranych toxikantov a
bioaktivnych latok s vyuzitim Zivo€iSnych bunkovych modelov v podmienkach in vitro. Ide
predovSetkym o sledovanie sekre€nej a funkénej aktivity buniek reprodukéného systému
samcov, degeneracii semenotvorného epitelu, poruchach vyvoja a funkcie spermii €i vzniku
oxidativneho stresu. Cielena identifikacia a opis Specifickych internych ¢i externych molekul
zucastnujucich sa bunkovej odpovede na vnutorné i vonkajSie podnety ma zasadny vyznam
pre ochranu ¢i zachovanie kvality ludského i zivo€iSneho zdravia. V ramci tejto etapy
projektu bolo publikovanych 21 publikacii z toho 11 karentovanych.

Pocetné experimenty poukazuju na fakt, Ze doplnky stravy pozostavajuce z réznych
prirodnych biomolekul maju blahodarne a ochranné ucinky na celkovy zdravotny stav,
metabolicku aktivitu a reprodukéné parametre laboratérnych i hospodarskych zvierat. Na
druhej strane v mnohych pripadoch vplyva na funk&nost organizmu celé spektrum
najréznejSich druhov toxikantov od pesticidov, cez tazké kovy, endokrinné disruptory a
podobne. V tomto pripade méze ich paralelné pésobenie iniciovat’ nastup patologickych
stavov. Voci pésobeniu xenobiotik je vysoko senzitivny samcireprodukény systém.
Potvrdené boli nezvratné zmeny na urovni funkénych parametrov spermii, Leydigovych
buniek, Sertoliho buniek ako aj degradacia semenotvorného epitelu &i poruchy vyvoja
pohlavnych organov.

Projekt bol zamerany na Studium efektov environmetalnych toxikantov, no zaroven sleduje
potencialne u€inky bioaktivnych latok na fyziologické procesy &i intracelularny metabolizmus
s moznost'ou maximalnej eliminacie negativnych dopadov ako aj aplikacie ochrany
ludského a Zivo€iSneho zdravia.

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

The presented project dealt with the analysis of selected environmental risk factors
(xenobiotics), bioactive, bioprotective substances, their mutual correlations and the impact
on the health of animals and subsequently humans as the last link in the food chain. Within
the project, several research tasks were carried out on the basis of approved stages, of
which a total of 154 publications resulted, of which 34 were current content and 4
monographs. The main objectives of the project were to investigate the impact of selected
xenobiotics, bioactive and bioprotective substances on animal tissues, cells, reproductive
potential, study of ecotoxicological interactions and their effects on animal health indicators
in natural and model conditions.

The main goal of the experimental analyzes of the firstand second stages of the project was
the preparation and extraction of natural products (plants, macroscopic fungi and essential
oils), determination of the exact composition of natural extracts, which uses
chromatographic methods to create individual fractions and antimicrobial active fractions.
The plant material intended for the extraction of biologically active substances was
processed on the basis of the extraction procedure and prepared for further analytical
procedures. Within this stage of the project, 1 current content publication was published with
a confirmed antifungal, antitoxicogenic and anti-sporulation effect of selected essential oils.
In the next stage of the project, we dealt with the influence of bioactive substances and
xenobiotics on the reproductive potential of animals, where the positive effect of taurine on
the quality of ejaculate in rabbits, pigs and stallions was clearly confirmed; taurine and
caffeine for turkey ejaculate quality; Lippia citriodora and verbascoside on rabbit ejaculate
quality, resircinol on bull ejaculate quality and Viscum album on stallion and rabbit ejaculate
quality. The negative impact of environmental pollutants on the reproductive potential
(ejaculate quality and RedOx markers) of fish, stallions, bulls, boars and turkeys in natural
conditions has been confirmed. Within this stage of the project, 26 publications were
published, of which 9 were current content.

The next stage can be summarized as a study of ecotoxicological interactions, the effects of
xenobiotics as well as bioactive substances on animal health in vivo. The experiments
evaluated the health status (biochemical and hematological parameters) and oxidative
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stress of various animal species (rat, rabbit, sheep, fish, pheasant, horse) in association with
bioactive substances and toxicants. The experiments determined potential toxic doses of
xenobiotics and bioactive substances in the monitored animal species. Within this stage of
the project, 28 publications were published, of which 5 current content.

The last stage of the project was focused on determining the effect of selected toxicants and
bioactive substances using animal cell models in vitro. It is mainly about monitoring the
secretory and functional activity of cells of the male reproductive system, degeneration of
the seminiferous epithelium, disorders of sperm development and function or the
development of oxidative stress. Targeted identification and description of specific internal
or external molecules involved in the cellular response to internal and external stimuliis
essential for the protection or maintenance of human and animal health. Within this phase of
the project, 21 publications were published, of which 11 were current content.

Numerous experiments point to the fact that dietary supplements consisting of various
natural biomolecules have beneficial and protective effects on the overall health, metabolic
activity and reproductive parameters of laboratory and farm animals. On the other hand, in
many cases, the functioning of the organism is affected by a whole spectrum of various
types of toxicants from pesticides, through heavy metals, endocrine disruptors and the like.
In this case, their parallel action may initiate the onset of pathological conditions. It is a
highly sensitive male reproductive system against xenobiotics. Irreversible changes in the
level of functional parameters of sperm, Leydig cells, Sertoli cells as well as degradation of
the seminiferous epithelium or disorders of genital development were confirmed.

The project focused on the study of the effects of environmental toxicants, but also monitors
the potential effects of bioactive substances on physiological processes or intracellular
metabolism with the possibility of maximum elimination of negative impacts as well as the
application of human and animal health.
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