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Vynarajuce sa zoonotické patogény prenasané opominanymi druhmi €lankonozcov na
Slovensku

Zodpovedny riesitel doc. MVDr. Branislav Petko, DrSc.

Priiemca Univerzita veterinarskeho lekarstva a farmacie v KosSiciach

Nazov pracoviska, na ktorom bol projekt rieSeny

Univerzita veterinarskeho lekarstva a farmacie v KoSiciach - prijemca
Univerzita Pavla Jozefa Safarika v KoSiciach, Prirodovedecka fakulta - spoluprijemca

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Muzeum i Instytut Zoologii Polskiej Akademii Nauk vo Varszawie, Pol'sko, kontaktna osoba
prof. Grzegorz Karbowiak, PhD. partner na bilateranom projekte APVV SK-PL-21-0074
"Klie$t Dermacentor reticulatus a Stredna Eurdpa - Casopriestorové zmeny na zaciatku
milénia a epidemiologickeé rizika, 1/2022-3/2023"

Lekarska univerzita v Lubline, Fakulta zdravotnickych vied, Katedra biolégie a parazitologie,
kontaktna osoba Katarzyna Bartosik, MSc., PhD., neformalna spolupraca, priprava
spolo¢ného projektu PL-SK

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

Neudelené

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

1. DRAZOVSKA, Monika - VOJTEK, Boris - MOJZISOVA, Jana - KOLENICOVA, Simona -
KOLVEK, Filip - PROKES, Marian - KORYTAR, Lubo$ - CSANADY, Alexander -
ONDREJKOVA, Anna - VATASCINOVA, Tatiana - BHIDE, Mangesh Ramesh. The first
serological evidence of Anaplasma phagocytophilum in horses in Slovakia. In Acta
Veterinaria Hungarica. ISSN 0236-6290, 2021, vol. 69, no. 1, p. 31-37.

2. PENAZZIOVA, Katarina - KORYTAR, Lubo$ - PASTOREK, Patrik - PISTL, Juraj -
RUSNAKOVA, Maria - SZEMES, Tomas - CABANOVA, Viktéria - LICKOVA, Martina -
BORSOVA, Kristina - KLEMPA, Boris - CSANK, Tomas. Genetic characterization of a
neurovirulent West Nile Virus variant associated with a fatal great grey owl infection. In
Viruses. ISSN 1999-4915, 2021, vol. 13, no. 4, art. no. 699, p. [1-10].

3. BUBANOVA, D., FUCIKOVA, AM., MAJLATH, |, PAJER, P., BJELKOVA, K.,
MAJLATHOVA, V. The first detection of relapsing fever spirochete Borrelia miyamotoi in
Ixodes ricinus ticks from the northeast Czech Republic. Ticks and Tick-borne Diseases
2022, 13 (6), 102042.

4. VARGOVA, B.; PIPOVA, N; BANAS, M. ; MAJLATH, |; TRYJANOWSKI, P.;
JANKOWIAK, L. : MAJLATHOVA, V. Behavioral repertoire on a vertical rod—an ethogram
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in Dermacentor reticulatus ticks. Life 2022, 12, 2086. DOI: 10.3390/life12122086

5. DRAZOVSKA, Monika - PROKES, Marian - VOJTEK, Boris - MOJZISOVA, Jana -
ONDREJKOVA, Anna - KORYTAR, Lubos. First serological record of Coxiella burnetii
infection in the equine population of Slovakia. In Biologia. ISSN 0006-3088, 2022, ro¢. 77, C.
6, s. 1645-1649.

6. GAJDOS KMECOVA, Noema - PETKOVA, Barbara - KOTTFEROVA, Jana - HALLS,
Vicky - HADDON, Celia - DE ASSISS, Luciana S.- MILLS, Daniel Simon. An ethological
analysis of close-contact inter-cat interactions determining if cats are playing, fighting, or
something in between. In Scientific Reports. ISSN 2045-2322, 2023, vol. 13, no. 1, art. no.
92, p. [1-11]. (2021: 4.997 — IF)

7. Katarina Loziakova Penazziova, Lidia Chitimia-Dobler, Tomas Csank, Branislav Petko,
Anna Ondrejkova, Milo§ Halan, Petra Schusterova, Sofa Pivka & Lubo$ Korytar. First
detection and a new avian host of the tick Ixodes ventalloi Gil Collado, 1936, in Slovakia. In
Parasitology Research Vol. 123, article number 268 (2024).

Pipova N, Penazziova K, Banas M, Majlath |, Majlathova V. The Behavior of Rickettsia-
Positive Dermacentor reticulatus Ticks under Laboratory Conditions. Life. 2023; 13(3):612.
8. VARGOVA, B.; PIPOVA, N; BANAS, M. ; MAJLATH, I.; TRYJANOWSKI, P.;
JANKOWIAK, L. ; MAJLATHOVA, V. Behavioral repertoire on a vertical rod—an ethogram
in Dermacentor reticulatus ticks. Life 2022, 12, 2086

9. Banas, M.; Sofrankova, L.: Kurimsky, J.; Pavlik, M.; Pikalik, M.; Majlathova, V.; Cimbala,
R.; Pipova, N.; Wurfl, L.; Majlath, 1. (2023) ‘Interspecific differences in the behavioral
response of ticks exposed to radiofrequency electromagnetic radiation’. Experimental and
Applied Acarology, 91, 477-485.

Uplatnenie vysledkov projektu

1. APW SK-PL-0074 Kliest Dermacentor reticulatus a Stredna Eurdpa - Casopriestorové
zmeny na zaciatku milénia a epidemiologické rizika. Branislav Petko, UVLF, partner Polsko,
2022-2023

2. APV SK-CN-0008 Microbial diversity of ticks and their functions. Hlavny rieSitel
Branislav Petko, UVLF, partner projektu: Hebei Normal Univerzite v Shijiazhuang, Cina.

3. APW-21-0439 Vyznam maciek v mestach zo spoloCenského a epidemiologického
hladiska. Noema GajdoS Kmecova, UVLF, 2023-2026

4. VEGA 1/0289/22 Struktura a dynamika prirodnych ohnisk klie§tami prenasanych nakaz
v mestskych aglomeraciach Slovenska. Blazena Vargova, UVLF, 1/2022-12/2025.

5. APW-22-0485 A ¢o macky? Novy pristup k manazmentu populacii maciek domacich v
slovenskych mestach. Noema Gajdo$s Kmecova, UVLF, 7/2023 — 6/2027

6. APW-22-0227 Vedia klieSte kde je sever? - Vnimanie geomagnetického pola kliestami.
Viktoria Majlathova, UPJS KoSice, partner UVLF v KoSiciach, 7/2023 — 6/2027

7. APW-22-0218 Progresivne funkéné polymérne materialy s repelentnym u€inkom.
Katarina Mosnackova, Ustav polymérov SAV, v.v.i., Bratislava, partner UVLF B. Petko,
7/2023 — 6/2027

8. VEGA 1/0414/24 Byt Ci nebyt spolocensky? Interakcie maciek domacich a ich dynamika
v multi-macacich domacnostiach. Noema Gajdo$ Kmecova, UVLF (1/2024-12/2028)

9. VEGA 1/0602/25 Sirenie babeziézy psov spdsobenej krvnym parazitom Babesia gibsoni
prostrednictvom vektorov a asymptomatickych prenasacov ochorenia. M. Karasova, UVLF,
2025 - 2028

10. APW-23-032 Kliest Dermacentor reticulatus a Slovensko - Easopriestorové zmeny na
zaciatku milénia a ekologické a epidemiologické suvislosti. Branislav Petko, UVLF (7/2024-
6/2028)

11. APW-23-0251 Vnimanie geomagnetického pola klieStami. Viktéria Majlathova, UPJS
KoSice, Partner: UVLF v KoSiciach, B. Petko (7/2024-06/2028)

12. APW-23-0338 Pokrocilé biodegradovatelné materialy s repelentnym Gcinkom pre
cielené aplikacie. Ustav polymérov SAV, partner UVLF v KoSiciach B. Petko (7/2024-
6/2028)

13. APW-23-0213 KlieStamiprenadané zoonotické virusy: charakteristika, epidemiolégia,
fylogenéza a diagnostika. Tomas Csank, UVLF, 7/2024-6/2028

14. APV, W-MVP-24-0268 Mestsky mikrosvet: klieSte, hostitelia a patogény - vznikajuce
problémy a prileZitosti. Blazena Hajdova Vargova, UVLF (2/2025-12/2028)

15. APW, W-MVP 2024 Babezidzy psov 21. storoCia, Martina Karasova, UVLF (2/2025 —
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12/2028) Projekt je v procese podania 30.7.2024

16. VWGS-2023-2703 Rozsirenie metodologickych pristupov vo vyskume inervacie
klie$tovcov Ornithodoros moubata. Livia Sofrankova, UPJS, Internd grantova agentira
17. WGS-2023-2751 Vektormi prenasané patogény u plazov z juhovychodnej Casti USA.
Barbora Pavlakova, UPJS, Interna grantova agentura

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

Projekt bol zamerany na cieleny monitoring vynarajuce sa (emerging) patogénov
virusoveho, bakterialneho a parazitarneho pévodu so zoonotickym potencialom prenasané
menej znamymi (neglected) druhmi klieStov a komarov udrziavané a Sirené ich hostitelmi v
prirodnych ohniskach v ré6znych klimatickych podmienkach Slovenska.

Ako rizikovy sa javy klieSt oby€ajny (Ixodes ricinus) v mestach najma pre spolocenské
zmeny a v horskych oblastiach pre klimaticki zmenu, kde vystupili az na hornu hranicu lesa
do pasma kosodreviny. Nachadzal sa aj v primorskych rekreacnych oblastiach severného
Jadranu v Chorvatsku a Taliansku, spolu s dal§imi menej znamymi druhmi Haemaphysalis
concinna, H. punctata a H. inermis, ojedinele v Chorvatsku s klieStom psim Rhipicephalus
sanguineus, ktorého vyskyt je silne viazany na tulavych psov, ¢o bolo pozorované v Grécku.
Vyrazne rastie vyznam teplomilného kliesta pijaka luzného (Dermacentor reticulatus), ktory
je hlavnym vektorom pdvodcu babezidézy psov Babesia canis a ktory sa velmi rychle Siri v
Eurdpe i na Slovensku, kde udoliami riek vystupil od juznej hranice s Madarskom do
podhorskych poléh do vySky 450 m n.m., ojedinele do 600 m n.m. a rychle sa Siri aj na
sever Eurdpy. Infikovanost D. reticulatus babéziami je vy$Sia na vychodnom Slovensku ako
na zapadnom.

Pri monitoringu vyskytu D. reticulatus pri Baltickom mori bol zaznamenany prevazne na
hlinitych pédach, ale chybal na piesc¢itych. Tento poznatok otvoril novy smer vyskumu
ekologie tohto kliesta vo vztahu k vihkosti pédy do hibky jedného metra, kde v norach
hlodavcov sa vyvijaju larvy a nymfy klieSta, velmi citlivé na sucho a zatopenie, na rozdiel od
dospelych. Vihkost pody méze byt jednym z limitujucich faktorov Sirenia sa klieSta D.
reticulatus.

Novym patogénom spdsobujucim babeziézu psov bol potvrdeny krvny parazit Babesia
gibsoni, ktory sa §iri krvnou cestou najma medzi bojovymi plemenami psov. Jej lieCba je
naro¢na, ucinna podla nového protokolu vytvorenom a odsku$anom rieSitelkou projektu.
KlieSte su vektormi aj nebezpecnych arbovirusov. Projekt zaznamenal pritomnost’ virusu
Uukuniemi v kliedtoch |. ricinus zo Slovenska, ktory bol geneticky pribuzny virusom z Ceska
a Finska.

Rizikovymi su aj komare, ktorych spektrum na Slovensku je Siroké, desiatky druhov. Najma
rychle Sirenie invaznych komarov rodu Aedes, ako aj klimatické a environmentalne zmeny
znamenaju vysokeé riziko zavle€enia exotickych patogénov na nase uzemie. Fylogenetickou
analyzou sa potvrdila ich vysoka pribuznost s komarmiz Madarska, Spanielska, Tuniska,
dokonca z Brazilie a mnohych dalSich krajin, ¢o svedCi o vysokej migracii komarov réznymi
cestami, aj dopravnymi prostriedkami.

Komare na Slovensku predstavuju hrozbu zavle€enia patogénov zavaznych z pohladu
veterinarskeho ako aj medicinskeho. Zapadonilsky virus a Usutu virus su zoonotické virusy,
ktoré prevazne u koni a vtakov mézu spbsobit neurologické infekcie kon€iace smrtou a
mozu sa preniest aj na fudi u ktorych mézu u spdsobit’ neurologické poruchy. V pripade
vhodnych mimoriadnych zraZzkovych anomalii méze déjst’ ku epidémii. Ich pdvod je z
réznych svetadielov.

Zaznamenané boli aj iné menej zname parazity v cicavcoch, vtakoch, plazoch i zabach z
réznych oblasti sveta, €o pri su€asnej globalizacii vytvara riziko ich zanesenie aj na nase
uzemie réznymi cestami.

Projekt do velkej miery naplnil stanovené ciele, dosiahol viacero prioritnych a pre vedu
vyznamnych vysledkov aplikovanych vo veterinarskej praxi na klinikdch malych zvierat na
Slovensku i v zahrani€i. Otvoril viacero novych otédzok pre vyskum ekolégie klieStov a
prenasanych patogénov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

Formular ZK, strana 3/4



The project was focused on targeted monitoring of emerging pathogens of viral, bacterial
and parasitic origin with zoonotic potential transmitted by lesser known (neglected) species
of ticks and mosquitoes maintained and spread by their hosts in natural fociin different
climatic conditions of Slovakia.

The common tick (Ixodes ricinus) appears to be at risk in urban areas mainly due to social
change and in mountainous areas due to climate change, where they have ascended to the
upper forest boundary in the slash-and-burn zone. It has also been found in coastal
recreational areas of the northern Adriatic in Croatia and Italy, together with other lesser-
known species Haemaphysalis concinna, H. punctata and H. inermis, and sporadically in
Croatia with the dog tick Rhipicephalus sanguineus, whose occurrence is strongly linked to
stray dogs, which has been observed in Greece.

The importance of the thermophilic floodplain leech tick (Dermacentor reticulatus), which is
the main vector of the causative agent of canine babesiosis Babesia canis and which is
spreading very rapidly in Europe and Slovakia, where river valleys have risen from the
southern border with Hungary to the foothills up to an altitude of 450 m above sealevel, is
increasing significantly, The infectivity of D. reticulatus with Babesia is higher in eastern
Slovakia than in western Slovakia.

When monitoring the occurrence of D. reticulatus near the Baltic Sea, it was recorded
mainly on clay soils, but was absent on sandy soils. This finding opened a new direction of
research on the ecology of this tick in relation to soil moisture to a depth of one metre,
where larvae and nymphs of the tick, very sensitive to drought and flooding, develop in
rodent burrows, in contrast to adults. Soil moisture may be one of the limiting factors in the
spread of D. reticulatus. A new pathogen causing canine babesiosis has been confirmed to
be the blood parasite Babesia gibsoni, which spreads by blood, especially among fighting
dog breeds. Its treatment is challenging, effective according to a new protocol developed
and tested by the project investigator.

Ticks are also vectors of dangerous arboviruses. The project recorded the presence of
Uukuniemi virus in |. ricinus ticks from Slovakia, which was genetically related to viruses
from the Czech Republic and Finland.

Mosquitoes are also at risk, and there are dozens of species of mosquitoes in Slovakia. In
particular, the rapid spread of invasive mosquitoes of the genus Aedes, as well as climatic
and environmental changes, pose a high risk of introducing exotic pathogens to our territory.
Phylogenetic analysis has confirmed their high affinity with mosquitoes from Hungary,
Spain, Tunisia, even Brazil and many other countries, which indicates a high migration of
mosquitoes by various routes and means of transport.

Mosquitoes in Slovakia pose a threat of introducing pathogens that are serious from both
veterinary and medical point of view. West Nile virus and Usutu virus are zoonotic viruses
that, mainly in horses and birds, can cause neurological infections ending in death and can
also be transmitted to humans where they can cause neurological disorders. Epidemics may
occur in the event of suitable exceptional rainfall anomalies. They originate from different
continents.

Other lesser-known parasites have also been recorded in mammals, birds, reptiles and
frogs from different regions of the world, which, with current globalisation, creates the risk of
their introduction into our territory via different routes.

The project has largely fulfilled its objectives, achieved a number of priority and scientifically
important results applied in veterinary practice in small animal clinics in Slovakia and
abroad. It has opened up a number of new questions for research on the ecology of ticks
and transmitted pathogens.
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