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Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujluce
vysledky projektu — uvedte aj publikacie prijaté do tlace

Stru¢na charakteristika vedeckych vystupov suvisiace s rieSenim projektu: CC publikacie 10
(Casopisy s najvyssim IF - Environmental Pollution 8.071, Scientific Reports 4.600,
Parasitology 3.243); prace v recenzovanych vedeckych ¢asopisoch 1; prace v
nerecenzovanych odbornych €¢asopisoch a zbornikoch 17; citacie na publikované prace 23.
NajvyznamnejSie publikacie v zahrani¢nych karentovanych ¢asopisoch:

1. BRAZOVA, Timea - OROSOVA, Martina** - SALAMUN, Peter - HANZELOVA, Vladimira.
Morphological abnormalities in fish parasites: a potential tool for biomonitoring natural
contaminants? In Parasitology Research, 2020, vol. 119, no. 10, p. 3297-3304. (2019: 1.641
- IF, Q3 - JCR, 0.686 - SJR, Q1 - SJR).

2. BRAZOVA, Timea - MIKLISOVA, Dana - BARCAK, Daniel - UHROVIC, Dalibor -
SALAMUN, Peter - OROSOVA, Martina - OROS, Mikulas**. Hazardous pollutants in the
environment: Fish host-parasite interactions and bioaccumulation of polychlorinated
biphenyls. In Environmental Pollution, 2021, vol. 291, art. no. 118175. (2020: 8.071 - IF, Q1
- JCR, 2136 - SJR, Q1 - SJR).

3. BRAZOVA, Timea - SALAMUN, Peter - MIKLISOVA, Dana - SESTINOVA, Olga -
FINDORAKOVA, Lenka - HANZELOVA, Vladimira - OROS, Mikulas. Transfer of Heavy
Metals Through Three Components: Sediments, Plants and Fish in the Area with Previous
Mining Activity. In Bulletin of Environmental Contamination and Toxicology, 2021, vol. 106,
no. 3, p. 485-492. (2020: 2.151 - IF, Q3 - JCR, 0.543 - SJR, Q2 - SJR).
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4. BARCAK, Daniel - MADZUNKOV, M. - UHROVIC, Dalibor - MIKO, Michal - BRAZOVA,
Timea - OROS, Mikulas**. Khawia japonensis (Cestoda), the Asian parasite of common
carp, continues to spread in Central European countries: distribution, infection indices and
histopathology. In Biolnvasions Records : International journal on field research on
biological invasions, 2021, vol. 10, no. 4, p. 934-947. (2020: 1.608 - IF, Q3 - JCR, 0.501 -
SJR, Q2 - SJR).

5. OROSOVA, Martina** - MARKOVA, Anna - MAREC, Franti§ek - BARCAK, Daniel -
BRAZOVA, Timea - OROS, Mikulas. New cytogenetic data on Caryophyllaeus laticeps and
Paracaryophyllaeus gotoi, parasites of evolutionary interest. In Parasitology. - England:
Cambridge University Press, 2022, vol. 149, no. 8, p.1094-1105. (2021: 3.243 - IF, Q2 -
JCR, 0.736 - SJR, Q1 - SJR).

6. OROS, Mikula$ - BARCAK, Daniel - MIKLISOVA, Dana - UHROVIC, Dalibor - BRAZOVA,
Timea**. A fish-parasite sentinel system in an assessment of the spatial distribution of
polychlorinated biphenyls. In Scientific Reports, 2023, vol. 13, art. no. 5164. (2022: 4.600 -
IF, Q2 - JCR, 0.973 - SJR, Q1 - SJR).

NajvyznamnejSie publikacie v zbornikoch v zahranii - prednasky:

1. BRAZOVA, Timea - MIKLISOVA, Dana - BARCAK, Daniel - UHROVIC, Dalibor -
OROSOVA, Martina - OROS, Mikula$. Polychlorinated biphenyls in bream (Abramis brama)
and its specific parasite (Caryophyllaeus laticeps) in a heavily contaminated environment. In
26th Helminthological Days, 20 — 24 September 2021, Hradec Kralové: Programme &
Abstracts. - Hradec Kralové: Czech Society for Parasitology, 2021, s. 100.

2. BARCAK, Daniel - ALEXOVIC MATIASOVA, A. - IHNACIK, Lukas - UHROVIC, Dalibor -
OROS, Mikula$. Immunofluorescent detection of PCBs in fish parasites from heavily
polluted locality in eastern Slovakia. In 26th Helminthological Days, 20 — 24 September
2021, Hradec Kralové : Programme & Abstracts. - Hradec Kralové : Czech Society for
Parasitology, 2021, s. 48.

3. BRAZOVA, Timea - BARCAK, Daniel - UHROVIC, Dalibor - OROS, Mikula$. Assessment
of the spatial distribution of polychlorinated biphenyls using fish and their parasites in a
heavily polluted area in Eastern Slovakia. In ICOPA 2022, 15th International Congress of
Parasitology, August 21-26, Copenhagen, Denmark. - Copenhagen: World Federation of
Parasitologists, 2022, s. 588, srt. no. 498.

4. OROS, Mikulas - BARCAK, Daniel - MADZUNKOV, M. - MIKO, Michal - UHROVIC,
Dalibor - BRAZOVA, Timea. The non-native carp parasite Khawia japonensis (Cestoda):
new data on its distribution in Central European countries. In ICOPA 2022, 15th
International Congress of Parasitology, August 21-26, Copenhagen, Denmark. -
Copenhagen: World Federation of Parasitologists, 2022, s. 606, art. no. 1141.

5. BARCAK, Daniel - BRAZOVA, Timea. Fish acanthocephalan (Acanthocephalus lucii) as a
bioindicator of heavy metals in polluted aquatic environment. In Acanthocephalan workshop
2022 Dijon, France : book of abstracts. - Dijon, France: University of Bourgogne Franche-
Comté, Dijon, 2022, s. 20.

6. MARKOVA, Anna - OROSOVA, Martina - ZRZAVA, M. Karyotyping, chromosome
mapping of 18S and H3 genes and occurrence of B chromosomes in Acanthocephalus lucii
from PCB threatened water reservoir Zemplinska Sirava. A. Markova, M. Orosova & M.
Zrzava. In Acanthocephalan workshop 2022 Dijon, France: book of abstracts. - Dijon,
France: University of Bourgogne Franche-Comté, Dijon, 2022, s. 38-39.

Uplatnenie vysledkov projektu

Hlavné a vyznamné vystupy projektu su publikacie v zahrani¢nych vedeckych ¢asopisov. V
priebehu rieSenia projektu bolo publikovanych 10 CC publikacii v zahrani¢nych ¢asopisoch.
Na publikované prace bolo doteraz evidovanych 23 citatnych ohlasov. Jeden z vystupov
vyskumného projektu ,Hodnotenie environmentéinej zataze vodného ekosystému PCB
latkami s vyuZzitim ryb a ich parazitov* bol zaradeny do Vyro€nej spravy SAV za rok 2021 v
kategodrii ,aplikovany vyskum® ako vyznamny vysledok.

Vzhladom na enormnu akumulaénu kapacitu PCB zlu€enin ¢revnymi parazitmi ryb, sa
vysledky vyskumu uplatnia v monitoringu znecistenia Zivotného prostredia, v
ekotoxikologickom vyskume a ekologickej parazitologii. Z veterinarného a medicinského
hladiska su vyznamné zistenia vysokych hodnét PCB zlu€enin vo svalovine dvoch
hospodarsky vyznamnych druhov ryb, kapra rybnicného a sumca eurépskeho. Vzhladom k
tomu, Ze dlhodoba konzumacia kontaminovaného rybieho masa predstavuje pre zdravie
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Cloveka znacné riziko, je nesmierne dblezité v€asné stanovanie kontaminantov v prostredi.
A preto su naSe zistenia jednoznacne napomocné v prevencii negativnych dopadov aj na
ludské zdravie.

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

Projekt rieSil problémy ekologickej parazitolégie suvisiace so zne€istenim vodného
prostredia na Zempline, patriacej k najviac ludskou €innostou znecistenym oblastiam na
Slovensku. V modelovom parazito-hostitel[skom systéme Crevny parazit — ryba, boli vysoké
hodnoty PCB namerané v réznych organoch ryb, o poukazuje na pretrvavajucu
nevhodnost konzumacie ryb z tejto lokality. Okrem toho, bola prvykrat zistena schopnost
pasomnic akumulovat’ vyznamne vysSie (200-nasobne) mnozstva PCB v porovnani s
organmi ryb. Vzhfadom na skuto¢nost, Ze pasomnice boli v porovnani s organmi ryb
citlivejSie na pritomnost polutantov vo vodnom prostredi, mohli by byt vyuzivané ako citlivé
bioindikatory aj pri nizSich hodnotach znecistenia. DélezZité je zistenie, Ze hoci bola vyroba
PCB zakazana pred takmer 40 rokmi, v pdde a vodnych sedimentoch stale pretrvavaju
vysoké mnozstva tychto zlu¢enin, ktoré sa odtial, prostrednictvom vodnych tokov, Siria dalej
do okolitého prostredia. Dékazom toho je aj nasa Studia, kde sme zaznamenali pritomnost
PCB latok v rybach chytenych az 60 km od zdroja kontaminacie. U parazitov bol pozorovany
aj zvySeny vyskyt morfologickych malformacii, chromozémovych aberacii a zaznamenany
vyskyt nadpocetnych B chromozomov. Tieto vysledky naznacuju potencialne vyuzitie
deformit u jednotlivych parazitickych druhov ako ukazovatelov environmentalnej zataze.
Ichtyoparazitologicky prieskum odhalil prvy krat vyskyt nepévodného, azijského druhu
parazita Khawia japonensis u volne zijuceho kapra rybni¢ného na vychodnom Slovensku.

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

The project addresses the problems of ecological parasitology related to water pollution in
the Zemplin region, which is one of the most polluted areas in Slovakia due to human
activities. Within the framework of the intestinal parasite - fish model system, high PCB
levels were measured in various organs of the fish, indicating that the consumption of fish
from this area remains inappropriate. In addition, the ability of tapeworms to accumulate
significantly higher (200-fold) levels of PCBs compared to fish organs was detected for the
first time. Since tapeworms were more sensitive to the presence of pollutants in the aquatic
environment compared to fish organs, they could be used as sensitive bioindicators even at
lower levels of pollution. It is important to realise that although the production of PCBs was
banned almost 40 years ago, high levels of these compounds are still present in soils and
aquatic sediments, from where they spread further into the environment via waterways.
Proof of this is also our study in which we detected PCB substances in fish caught up to 60
km from the source of contamination. An increased incidence of morphological
malformations, chromosomal aberrations and the occurrence of extra B chromosomes was
also observed in the parasites. These results suggest that malformations in individual
parasite species can be used as indicators of environmental stress. In an
ichthyoparasitological survey, the occurrence of a non-native, Asian parasite species
Khawia japonensis was detected for the firsttime in the wild population of common carpin
eastern Slovakia.
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