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Zodpovedny rieSitel RNDr. lvica Hromadova, CSc.

Prijemca Parazitologicky ustav SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

Parazitologicky ustav SAV Kosice

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Pri zbere biologického materialu v zahranici (vylov a pitvy ryb; zber a fixacia parazitov)
spolupracovali kolegovia z nasledujucich zahrani¢nych pracovisk:

* Dr. Marta Kotodziej-Sobocinska, Mammal Research Institute, Polish Academy of Sciences,
Biatowieza, POLSKO

* Dr. Egil Karlsbakk, Department of Biological Sciences, University of Bergen, Bergen,
NORSKO

» Dr. Karl Skirnisson, Institute for Experimental Pathology, University of Iceland, Reykjavik,
ISLAND

* Dr. Angelika Linowska, Department of Hydrobiology, Ichthyology and Biotechnology, West
Pomeranian University of Technology, Szczecin, POLSKO

« Dr. Isabel Blasco Costa, Muséum d’histoire naturelle, Geneva, SVAJCIARSKO

* Dr. Andrea Gustinelli, Department of Veterinary Medical Sciences, University of Bologna,
Bologna, TALIANSKO

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Nie su.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved’te aj publikacie prijaté do tlace

Sumar vystupov za celu dobu rieSenia projektu:

* Publikacie v domacom odbornom €asopise (nekarentove): 1

* Publikacie v karentovanych ¢asopisoch: 11

* Publikacie odoslané do tlace v 2020: 1

Poznamka: pdf formaty publikacii boli zaslané mejlom projektovému manazérovi
* Abstrakty z medzinarodnych konferencii: 14

Poznamka: vacsina prispevkov bola vo forme prednasok v anglickom jazyku na
medzinarodnych konferenciach

» Pozvané prednasky na zahraniénych pracoviskach: 1

» Obhajené dizertatné prace na danu tému: 1
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** PUBLIKACIE NEKARENTOVANE

« (1) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA, lvica.
Difylobotriéza. In Polovnictvo a rybarstvo, 2017, ro€. 69, .5, s. 88-89. Typ: BDF.

** PUBLIKACIE KARENTOVANE

* (1) KUCHTA, Roman - OROS, Mikulas - FERGUSON, Jayde - SCHOLZ, Tomas.
Diphyllobothrium nihonkaiense tapeworm larvae in salmon from North America. In Emerging
Infectious Diseases, 2017, vol. 23, no. 2, p. 351-353. Typ: ADCA. (2016: 8.222 - IF, Q1 -
JCR, Q1 - SJR).

« (2) BAZSALOVICSOVA, Eva - RADACOVSKA, Alzbeta - KRALOVA-HROMADOVA, lvica
- MINARIK, Gabriel - SOLTYS, Katarina - KUCHTA, Roman - STEFKA, Jan. Development
of microsatellite loci in zoonotic tapeworm Dibothriocephalus latus (Linnaeus, 1758), Luhe,
1899 (syn. Diphyllobothrium latum) using microsatellite library screening. In Molecular and
Biochemical Parasitology, 2018, vol. 225, p. 1-3. Typ: ADCA. (2017: 1.744 - IF, Q3 - JCR,
Q2 - SJR).

« (3) OROSOVA, Martina - SPAKULOVA, Marta. Tapeworm chromosomes: their value in
systematics with instructions for cytogenetic study. In Folia Parasitologica, 2018, vol. 65, art.
no. 0001. Typ: ADCA. (2017: 1.505 - IF, Q3 - JCR, Q3 - SJR).

* (4) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - LINOWSKA, Angelika -
KOLODZIEJ-SOBOCINSKA, Marta - KRALOVA-HROMADOVA, Ivica. Endohelminths of
European Perch (Perca fluviatilis) from Selected Localities in Poland with an Emphasis on
Search of the Broad Fish Tapeworm Dibothriocephalus latus. In Acta Parasitologica, 2019,
vol. 64, no. 3, p. 544-550. Typ: ADCA. (2018: 0.968 - IF, Q4 - JCR, Q3 - SJR).

« (5) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - BLASCO COSTA, Isabel -
OROSOVA, Martina - GUSTINELLI, A. - KRALOVA-HROMADOVA, Ivica. Occurrence of
Dibothriocephalus latus in European perch from Alpine lakes, an important focus of
diphyllobothriosis in Europe. In Revue Suisse de Zoologie, 2019, vol. 126, no. 2, p. 219-225.
Typ: ADCA. (2018: 0.630 - IF, Q4 - JCR, Q2 — SJR).

« (6) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA, Ivica.
Results on search for the broad fish tapeworm Dibothriocephalus latus (Linnaeus, 1758),
(syn. Diphyllobothrium latum) (Cestoda: Diphyllobothriidea), in the Danube River. In
Helminthologia, 2019, vol. 56, no. 3, p. 256-260. Typ: ADDA. (2018: 0.731 - IF, Q3 - JCR,
Q2 - SJR).

« (7) JUHASOVA, Ludmila - RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva -
MIKLISOVA, Dana - BINDZAROVA-GERELOVA, Marcela - KRALOVA-HROMADOVA,
Ivica. A study of the endohelminths of the European perch Perca fluviatilis L. from the
central region of the Danube river basin in Slovakia. In Zookeys, 2019, vol. 899, p. 47-58.
Typ: ADCA. (2018: 1.143 - IF, Q2 - JCR, Q2 - SJR).

« (8) KUCHTA, Roman - RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - VIOZZI,
Gustavo - SEMENAS, Liliana - ARBETMAN, Marina - SCHOLZ, Tomas. Host Switching of
Zoonotic Broad Fish Tapeworm (Dibothriocephalus latus) to Salmonids, Patagonia. In
Emerging Infectious Diseases, 2019, vol. 25, no. 11, p. 2156-2158. Typ: ADCA. (2018:
7.185-1F, Q1 - JCR, Q1 - SJR).

« (9) BARCAK, Daniel - YONEVA, Aneta - SEHADOVA, Hana - OROS, Mikulas -
GUSTINELLI, Andrea - KUCHTA, Roman. Complex insight on microanatomy of larval
"human broad tapeworm" Dibothriocephalus latus (Cestoda: Diphyllobothriidea). In
Parasites & vectors, 2019, vol. 12, no.1, art. no. 408. Typ: ADMA. (2018: 3.031 - IF, Q1 -
JCR, Q1 - SJR).

« (10) BAZSALOVICSOVA, Eva - MINARIK, Gabriel - SOLTYS, Katarina - RADACOVSKA,
Alzbeta - KUHN, Jesper A. - KARLSBAKK, Egil - SKIRNISSON, Karl - KRALOVA-
HROMADOVA, Ivica. Development of 14 microsatellite markers for zoonotic tapeworm
Dibothriocephalus dendriticus (Cestoda: Diphyllobothriidea). In Genes, 2020, 11, 782. Typ:
ADMA. (2019: IF - 3.759, Q2 - JCR, Q1 — SJR).

« (11) BAGRADE, Guna - KRALOVA-HROMADOVA, lvica — BAZSALOVICSOVA, Eva —
RADACOVSKA, Alzbeta - KOLODZIEJ-SOBOCINSKA, Marta. The first records of
Spirometra erinaceieuropaei (Cestoda: Diphyllobothriidae), a causative agent of human
sparganosis, in Latvian wildlife. Parasitology Research, 2020, https://doi.org/
10.1007/s00436-020-06957-0. ISSN 0932-0113. Typ: ADCA. (2019: 1.641 - IF, Q3 - JCR,
Q1 -SJR).

** PUBLIKACIE ODOSLANE DO TLACE V 2020
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« OROSOVA, Martina — MARKOVA, Anna — PROVAZNIKOVA, Irena — OROS, Mikulas —
RADACOVSKA, Alzbeta — CADKOVA, Zuzana — MAREC, Franti$ek. Molecular cytogenetic
analysis of a triploid population of the human broad tapeworm, Dibothriocephalus latus
(Diphyllobothriidea). Zaslané do tlae do Casopisu Parasitology, December 2020.

** ABSTRAKTY Z KONFERENCII

* (1) OROS, M. — CHOUDHURY, A. — SCHOLZ, T. - KUCHTA, R. Monozoic tapeworms of
freshwater fishes in North America: an update and perspectives. In Book of Abstracts, The
91st Annual Meeting of the American Society of Parasitologists, July 11 — July 14, 2016,
Edmonton, Alberta, Canada, p. 45.

*(2) KUCHTA, R. —SCHOLZ, T. - OROS, M. - CHOUDHURY, A. How many species are
causing diphyllobothriosis in North America? In Book of Abstracts, The 91st Annual Meeting
of the American Society of Parasitologists, July 11 — July 14, 2016, Edmonton, Alberta,
Canada, p. 69.

* (3) KOLENICOVA, A. — BAZSALOVICSOVA, E. - KRALOVA-HROMADOVA, |. —
MINARIK, G. Vyvoj polymorfnych STR markerov u pasomnice Diphyllobothrium latum
(Cestoda: Diphyllobothriidea). Zbornik zo seminara doktorandov venovaného pamiatke
akademika Bodu. XIl. ro¢nik, KoSice, 6. a 7. september 2017, str. 42-44.

* (4) OROS, M. — BARCAK, D. — KUCHTA, R. Scanning electron microscopic observation
of Diphyllobothrium latum (Cestoda). Abstract Book, 9th International Workshop for Cestode
Systematics and Phylogeny, August 5-10, 2017, Rostock, Germany.

« (5) KOLENICOVA, A. — BAZSALOVICSOVA, E. - KRALOVA-HROMADOVA, |. The
strategy of microsatellite design of Diphyllobothrium latum. Book of Abstracts, 7th
Conference of the Scandinavian-Baltic Society for Parasitology, June 8-9, 2017, Riga,
Latvia, p. 54.

« (6) KOLENICOVA, A. - BAZSALOVICSOVA, E. - KRALOVA-HROMADOVA, I. Current
status of distribution and future research perspectives of Diphyllobothrium latum and
Diphyllobothrium dendriticum in Europe. Book of Abstracts, 7th Conference of the
Scandinavian-Baltic Society for Parasitology, June 8-9, 2017, Riga, Latvia, p. 25.

« (7) KOLENICOVA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA, lvica -
MINARIK, Gabriel - STEFKA, Jan. Development of polymorphic microsatellite loci for broad
fish tapeworm Dibothriocephalus latus (syn. Diphyllobothrium latum). In XIII. Slovak and
Czech Parasitological Days. Parasites in the Heart of Europe 2. May 21-25, 2018, KoSice,
Slovakia. p. 4. ISBN 978-80-968473-9-6.

« (8) BARCAK, Daniel - SEHADOVA, H. - OROS, Mikula$. CLSM observation of
plerocercoid morphology: interspecific differences of two species of Dibothriocephalus
(Cestoda). In 24th Helminthological Days, 7-11 May, 2018, Rej¢kov, Czechia. p. 8., ISBN
978-80-7444-057-1.

* (9) KRALOVA-HROMADOVA, Ivica - RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva.
Current data on distribution of the broad fish tapeworm Dibothriocephalus latus. In
Programme & Abstracts, 25th Helminthological Days, Rejckov, Czech Republic, May 6-10,
2019, p. 27.

* (10) KRALOVA-HROMADOVA, Ilvica - RADACOVSKA, Alzbeta - BAZSALOVICSOVA,
Eva. Occurrence of Dibothriocephalus latus (syn. Diphyllobothrium latum) (Cestoda:
Diphyllobothriidea) in selected localities in Europe. In Abstracts, The XXV Congress of the
Polish Parasitological Society, September 9-12, 2019, Warsaw, Poland. Published in:
Annals of Parasitology, vol. 65, suppl., p. 214.

« (11) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA, Ivica
- STEFKA, Jan. Preliminary data on migratory routes of the broad fish tapeworm
Dibothriocephalus latus. In Programme & Abstracts, 25th Helminthological Days, Rejckov,
Czech Republic, May 6-10, 2019, p. 44.

« (12) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA,
Ivica. Genetic interrelationships and origin of the Dibothriocephalus latus (syn.
Diphyllobothrium latum) (Cestoda: Diphyllobothriidea) — first insight. In Abstracts, The XXV
Congress of the Polish Parasitological Society, September 9-12, 2019, Warsaw, Poland.
Published in: Annals of Parasitology, vol. 65, suppl., p. 220.

« (13) BAZSALOVICSOVA, Eva - RADACOVSKA, Alzbeta - OROSOVA, Martina -
KRALOVA-HROMADOVA, lvica. Prevalence of Dibothriocephalus latus (Cestoda:
Diphyllobothriidea) in European perch from six subalpine lakes. In Abstract Book, The 8th
Conference of the Scandinavian-Baltic Society for Parasitology, October 9-11, 2019,
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Copenhagen, Denmark.

« (14) RADACOVSKA, Alzbeta - BAZSALOVICSOVA, Eva - KRALOVA-HROMADOVA,
Ivica. Search for the broad fish tapeworm Dibothriocephalus latus in the Danube River. In
Abstract Book, The 8th Conference of the Scandinavian-Baltic Society for Parasitology,
October 9-11, 2019, Copenhagen, Denmark.

** POZVANA PREDNASKA NA ZAHRANICNOM PRACOVISKU MIMO KONFERENCIE

« (1) KOLENICOVA (RADACOVSKA) Alzbeta. Enjoying new adventures with
Diphyllobothrium tapeworms. Pozvana prednaska prezentovana dna 23.5.2017 pocas
pobytu na zahrani€énom pracovisku Mammal Research Institute, Polish Academy of
Sciences, Bialowieza, Pol'sko.

** OBHAJENA DIZERTACNA PRACA NA DANU TEMU

« (1) RADACOVSKA Alzbeta. Dizertaéna praca s nazvom "Molecular genetics of tapeworms
of the genus Dibothriocephalus" bola napisana v anglickom jazyku a obhajena 28.8.2020 na
Univerzite veterinarskeho lekarstva a farmacie v KoSiciach v Studijnom programe
Parazitarne choroby zvierat.

Uplatnenie vysledkov projektu

Vysledky projektu mali v prevaznej miere charakter zakladného vyskumu a su
medzinarodne vyznamne, €ast vysledkov je lokalneho vyznamu a je aplikovatelna v praxi.
MEDZINARODNY VYZNAM VYSLEDKOV ZAKLADNEHO VYSKUMU

* originalne navrhnuté polymorfné mikrosatelitové lokusy boli aplikované v projekte pri
detekcii pdvodu a vzajomnych genetickych vztahov populacii D. latus a D. dendriticus z
réznych oblasti Eurépy, Severnej aj Juznej Ameriky. Dizajn mikrosatelitov oboch druhov bol
publikovany v renomovanych medzinarodnych ¢asopisoch, ¢o znamena moznost ich
aplikacie aj vedeckymi timami v zahranici;

» oba modelové druhy (D. latus a D. dendriticus) boli za poslednych viac ako 100 rokov
vyskumu Studované prevazne na lokalnej urovni. Parazitolégovia z réznych krajin Eurdpy,
Severnej a Juznej Ameriky, sa pri svojich vyskumoch zameriavali na opis morfologie,
hostitelov a vyskytu modelovych pasomnic iba v lokalnych oblastiach. Vo vedeckej obci uz
dIhsi ¢as rezonovali otazky o povode tychto pasomnic a viedli sa diskusie o tom, i Eurépa
predstavuje pévodny kontinent ich vyskytu. Doteraz v3ak nebolo realizované komplexné
Studium, ktoré by zahffialo populacie zo vSetkych kontinentov vyskytu tychto pasomnic, a
ktoré by vhodne zvolenymi metédami (predovSetkym molekularnymi) vedelo tieto otazky
zodpovedat. Vdaka zberom materialu oboch druhov pasomnic z réznych oblasti vyskytu,
ako aj vdaka snahe autorského kolektivu zabezpe it potrebny material prostrednictvom
Sirokej medzinarodnej spoluprace, sa podarilo realizovat komplexné populacno-genetické
studium D. latus aj D. dendriticus a zodpovedat' otazky o ich pdvode a introdukcii. Z toho
aspektu mozno vysledky povazovat za vyznamné z globalneho hladiska;

* z hfadiska zakladného vyskumu su medzinarodne vyznamné aj vysledky o detailnej
Strukture chromozémov, lokalizacii ribozomalnych lokusov a mikroanatomii prednej Casti
plerocerkoidov modelovych pasomnic. Originalne zistené poznatky odhalili doteraz
nepublikované udaje o jedine¢nej molekularno-cytogenetickej Strukture D. latus a jeho
Specifického evoluéného postavenia v ramci difylobotriidnych pasomnic. Bola zistena
detailna Struktura prednej Casti lariev pasomnic podporujuca tedriu o jej funkénom vyzname
pri migracii a prichyteni v hostitel[skom organizme.

VYSLEDKY APLIKOVATELNE DO PRAXE

+ vysledky projektu umoznili ziskat' aktualne udaje o vyskyte plerocerkoidov D. latus v
ostriezoch z Dunaja. Viac ako 50 rokov stary nalez (Catar a kol., 1967) nakazy D. latus u
Cloveka na Slovensku, u ktorého sa v kazuistike udavala konzumacia surovych ostriezov
odlovenych v Dunaji, viedla k zaverom o autochténnej nakaze €loveka pasomnicou D. latus
na Slovensku, ako aj o cirkulacii parazita v prirodnych podmienkach krajiny. Viacero autorov
zo Slovenska aj zahrani€ia citovalo spominanu publikaciu vo svojich vedeckych pracach a
uvadzalo vyskyt D. latus v Dunaji a na Slovensku bez novSich experimentalnych dékazov.
Po vySe pol storo¢i sme na zaklade rozsiahleho ichtyoparazitologického prieskumu
realizovaného na piatich lokalitach v slovenskej ¢asti rieky Dunaj zistili aktualne udaje a
nepotvrdili nalez D. latus v danom prostredi.

« okrem Slovenska sme na zaklade najnovsich vysledkov aktualizovali aj mapu vyskytu D.
latus v Eurdpe. Su€asné poznatky o distriblcii pasomnice su ovplyvnené jednak lepSimi
diagnostickymi metddami (molekularna genotypizacia), ako aj historicky zmenenymi
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stravovacimi navykmi. Konkrétne pokles konzumacie surovych ryb v Skandinavii a Pobalti
viedol k znizeniu az eliminacii vyskytu parazita na severe Eurdpy, zatial' o rastica
popularita rybich filetov pripravenych zo surovych ostrieZov v subalpskej oblasti viedla k
narastu prevalencie difylobotriézy v alpskych regiénoch Svajéiarska, Franctzska a
Talianska.

* vysledky nasho Studia jednoznacne preukazali nutnost aplikacie molekularnych metéd pri
diagnostike a presnej taxonomickej identifikacii vdetkych vyvinovych Stadii parazita (vajicka,
plerocerkoidy, dospelé pasomnice) a rozSirili spektrum markerov potrebnych pre
molekularnu genotypizaciu o druhovo-Specifické mikrosatelitové lokusy.

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

Hlavnym ciefom projektu bolo ziskat nové udaje o biogeografii a povode zoondznych
pasomnic Dibothriocephalus latus a D. dendriticus, povodcov difylobotriézy Cloveka. V
populaéno-genetickom Studiu oboch druhov pochadzajucich z réznych lokalit Eurdpy,
Severnej a Juznej Ameriky boli aplikované originalne navrhnuté mikrosatelitové lokusy a
vybrané mitochondridlne gény. Geneticky najviac diverzifikovanymi boli populacie z Europy,
€o poukazalo, Zze Eurdpa je pévodnym kontinentom vyskytu Studovanych pasomnic. V ramci
Eurdpy vykazovali najvyssiu mieru polymorfizmu populacie z Ruska (D. latus) a Nérska (D.
dendriticus). V kontraste s tym bola u severoamerickych populacii zistena redukcia
genetickej variability naznacujuca introdukciu D. latus a D. dendriticus do Severnej Ameriky
z Eurdpy prostrednictvom infikovanych medzihostitelov (ryby) alebo definitivnych hostitefov
(Clovek). Napadna homoldgia genetickej Struktiry juhoamerickych populacii poukazala na
nedavnu introdukciu pasomnic na tento kontinent, ktory mozno povazovat z hladiska ich
vyskytu za najmladsi. U D. latus bola zistena triploidna sada chromozémov (3n=27)
podporena FISH metdédou s pouzitim ribozomalnej sondy, ktora odhalila pritomnost
ribozomalnych lokusov na troch chromozémoch tripletu €. 7. Mikroanatomia prednej Casti
larvalnych §tadii D. latus a D. ditremus Studovana pomocou konfokalneho mikroskopu
nepreukazala pritomnost’ druhovo-Specifickych znakov v Strukture nervového a
vylu€ovacieho systému a frontalnych Zliaz. Medzidruhové rozdiely boli zaznamenané vo
velkosti povrchovych receptorov oboch druhov. V ramci ichtyoparazitologického prieskumu
nebol na Slovensku najdeny pdvodca difylobotridzy v rybach v prirodnom prostredi Dunaja.

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

The main aim of the project was to gain new data on geographic distribution and origin of
zoonotic tapeworms Dibothriocephalus latus and D. dendriticus, the causative agents of
diphyllobothriosis in human. Originally designed polymorphic microsatellite loci and selected
mitochondrial genes were applied in the population genetic study of both species coming
from different localities in Europe, North and South America. European populations of both
species were detected to be the most diverse, what indicated that Europe is the original
continent of model tapeworms. Within Europe, populations from Russia (D. latus) and
Norway (D. dendriticus) displayed the highest level of genetic polymorphism. Lower level of
genetic variation was determined for D. latus and D. dendriticus from North America, where
both species were evidently introduced from Europe along with its intermediate (fish) or
definitive (human) hosts. Finally, a striking genetic homogeneity of populations from South
America implies recent introduction of D. latus and D. dendriticus to this continent. D. latus
was characterized by triploid set of chromosomes (3n=27). This finding was supported by
the fluorescent in situ hybridization (FISH) method with ribosomal probe; three ribosomal
loci were detected on three chromosomes of triplet no. 7. Species-specific markers were not
detected in microanatomy of neural and excretory system of D. latus and D. ditremus
studied by confocal microscopy. However, the interspecific differences between both
diphyllobothriid species were found in a size of their receptors. Causative agents of
diphyllobothriosis were not revealed during ichthyoparasitological examinations of fish from
local environment in Danube River, Slovakia.
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