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Terapeuticka a preventivna rekolonizacia kozného ekosystému pri dermatitidach u koni

Zodpovedny riesitel MVDr. Eva Stykova, PhD.
Prijlemca Univerzita veterinarskeho lekarstva a farmacie v Kosiciach

Nazov pracoviska, na ktorom bol projekt rieSeny

Univerzita veterinarskeho lekarstva a farmacie v KoSiciach

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Department of Cell Biology, Physiology and Immunology, Faculty of Veterinary Medicine,
University of Cordoba, Spain - spolupraca v metodickej oblasti, v publikaCnej oblasti

2. Equine Sport Medicine Centre (CEMEDE), Faculty of Veterinary Medicine, University of
Codrdoba, Spain - spolupraca v metodickej oblasti

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

V spolupraci s Odborom transferu technoldgii CVTI SR bola pripravena a podana patentova
prihlaska PP50058-2021 "Kmern mikroorganizmov Weissella cibaria 4/8 D37 CCM 9015
bakterialna kultura, bezbunkovy supernatant kmena a farmaceuticka kompozicia
obsahujuca tento kmen."

Pdévodcovia: MVDr. Eva Stykova, PhD., doc. MVDr. Radomira Nemcova, PhD., prof. MVDr.
Igor Valocky, PhD. Prihlasovatel: Univerzita veterinarskeho lekarstva a farmacia v
Kosiciach, Komenského 73, 041 81 KosSice, SK.

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

1. MARCEKOVA, Paulina — MADAR, Marian — STYKOVA, Eva — KACIROVA, Jana —
SONDOROVA, Miriam — MUDRON, Pavol — ZERT, Zdenék. The presence of Treponema
spp. in equine hoof canker biopsies and skin samples from bovine digital dermatitis lesions.
In Microorganisms. ISSN 2076-2607, 2021, vol. 9, no. 11, art. no. 2190, p. 1-10. (IF 4.128,
JCR kvartil Q2, SJR kvartil Q2, SJR 0.858, SNIP 1.017)

2. ENGLEROVA, Karolina — BEDLOVICOVA, Zdenka — NEMCOVA, Radomira — KIRALY,
Jan — MADAR, Marian — HAJDUCKOVA, Vanda — STYKOVA, Eva — MUCHA, Rastislav —
REIFFOVA, Katarina. Bacillus amyloliquefaciens-derived lipopeptide biosurfactants inhibit
biofilm formation and expression of biofilim-related genes of Staphylococcus aureus. In
Antibiotics. ISSN 2079-6382, 2021, vol. 10, no. 10, art. no. 1252, p. 1-18. (IF 4.639, JCR
kvartil Q2, SJR kvartil Q1, SJR 0.960, SNIP 1.284)

3. STYKOVA, Eva - NEMCOVA, Radomira - MADAR, Marian - GANCARCIKOVA, Sora.
Skrining prospesnych vlastnosti koznych mikroorganizmov uréenych pre topicku aplikaciu u
koni. In Skola-Veda-Prax. konferencia. Skola - Veda - Prax, 17.-18. september 2019,
KoSice: Zbornik referatov a abstraktov: vedecka konferencia pri prilezitosti 70. vyroCia
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zalozenia UVLF v KoSiciach. 1. vyd. - KoSice : UVLF v KoSiciach, 2019. ISBN 978-80-8077-
628-2, cD-ROM, S. 115-116.

4. NEMCOVA, Radomira - STYKOVA, Eva - ENGLEROVA, Karolina. Vlyuzitie probiotickych
bakteérii a ich bioaktivnych produktov pri koznych ochoreniach. In Folia Pharmaceutica
Cassoviensia. - 2019. ISSN 2585-9609, 2019, ro¢. 1, ¢. 3, s. 43-58.

5. STYKOVA, Eva - NEMCOVA, Radomira - MADAR, Marian - GANCARCIKOVA, Sona.
Characterization of skin microorganisms for topical probiotic application. In Swiss Society for
Microbiology. kongres. Annual congress 2019, September 3-4, 2019, Zurich : Abstract Book.
1. vyd. - Zirich : SSM, 2019, online, s. 146-148.

6. STYKOVA, Eva - NEMCOVA, Radomira — KIRALY, Jan - ENGLEROVA, Karolina.
Screening of the selected properties of biofilm forming pathogenic bacteria isolated from
horses. In ESCMID/ASM. konferencia. ESCMID/ASM Conference on Drug Development to
Meet the Challenge of Antimicrobial Resistance, 4—7 September 2018, Lisbon, Portugal. 1.
vyd. - Washington : ASM, 2018, s. 1-3.

Uplatnenie vysledkov projektu

Ziskané vysledky rieSenia projektu prispievaju k rozSireniu poznatkov v oblasti Studia
vlastnosti symbiotickych baktérii a produktov ich metabolizmu z hladiska ich biologického
u€inku a aplikacie, a v oblasti lieCby koZnych ochoreni biotechnologickymi a naturalnymi
metddami. Predstavuju alternativny pristup k doterajSej konvencnej terapii ochoreni koze,
ktory podstatne znizi vyuzivanie neekologickych lieCiv na baze antibiotik, chemoterapeutik,
hormonov a inych prostriedkov $kodiacich Zivotnému prostrediu ¢o vytvara kladné dopady
na verejné zdravie. Konkrétnym vysledkom rieSeného projektu je vyvoj prospesného
kozného inokulanta vyuzitelného v prevencii a lieCbe dermatitid a harmonizacii koZnej
mikrobiocendzy u koni po topickej aplikacii so skratenim dizky lie¢by, znizenim nakladov na
lie€bu a minimalizaciou recidiv dermatitid. Nova aplikaCna forma na baze nosica z alginitu
umozni prospeSnym baktériam optimalnu kolonizaciu mikroenviromentu koze ako aj ich
stabilitu v procese skladovania. Koncovi uzivatelia (chovatelia) ziskaju pripravky s vy$Sou
pridanou hodnotou, ktoré zlepsSia zdravotny stav a welfare zvierat. Ziskané poznatky v
oblasti vyskumu vyuzitia prospesSnych baktérii a ich bioaktivnych produktov na rekolonizaciu
a podporu harmonizacie mikrobiocendzy koze mézu mat” dopad aj na vyvoj pripravkov pre
kozmeticku starostlivost a lie€bu koZznych ochoreni ludi. Vyvoj sofistikovanej aplikatnej
formy mobze predstavovat prinos pre farmaceutické firmy.

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

Projekt bol zamerany na rieSenie problematiky dermatitid u koni harmonizaciou
mikrobiocendzy kozZe. Planované ciele rieSenia projektu boli spinené tym, Ze boli ziskané
nové poznatky v oblasti vyskumu vlastnosti symbiotickych koZznych baktérii z hladiska ich
biologického uc€inku a aplikacie. Bol vyselektovany u€inny prospesny kmen Weissella cibaria
Biocenol™ 4/8 D37 CCM 9015 v in vitro podmienkach a overené jeho biologické vliastnosti
pocas aplikacie na kozu distalnej Casti koncatin postihnutej dermatitidou u koni. Kmen W.
cibaria produkuje prospesné metabolity vykazujuce antimikrobialnu, antibiofilmovu a
disperznu aktivitu vocCi biofilm tvoriacemu kmeriu Staphylococcus aureus. Genotypicka
analyza preukazala signifikantné zniZenie relativnej expresie génu icaA, ktory je zapojeny
do syntézy polysacharidovych intercelularnych adhezinov (PIA) a génu srtA kédujuceho
enzym sortazu A zabezpecujuceho vazbu MSCRAMMs k bunkovej stene. Kmen W. cibaria
je schopny prezivat' na alginitovom nosicia na kozZi kon€atin. Vysledky amplikonového
sekvenovania preukazali, ze kmen W. cibaria ovplyvnil rodové zastupenie mikrobioty koze
koncatin postihnutych dermatitidou s naslednym poklesom zastupenia potencionalne
patogénnych rodov Staphylococcus, Streptococcus a Corynebacterium oproti stavu pred
zaciatkom aplikacie. Rod Weissella tvoril najvySSie percento populacie ziskanej z koznych
sterov a bol detegovany aj 7 dni od ukon&enia aplikacie W. cibaria. Topicka aplikacia
autochtonneho kozného inokulanta stabilizovaného na alginitovom nosici modelovym
pacientom mala pozitivny vplyv na eliminaciu vyskytu akutnych koznych lézii distalnych
Casti konCatin koni a zabrarovala aj recidivam ochorenia.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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The project was focused on solving dermatitis in horses by harmonization of the skin
microbiocenosis. The planned goals of the project were met by gaining new knowledge in
the field of research into the properties of symbiotic skin bacteria in terms of their biological
effect and application. An effective beneficial strain of Weissella cibaria Biocenol™ 4/8 D37
CCM 9015 was selected in in vitro conditions and its biological properties were verified
during application to the skin of the distal limbs affected by dermatitis in horses. The W.
cibaria strain produces beneficial metabolites exhibiting antimicrobial, antibiofiim and
dispersion activity against the biofilm-forming strain of Staphylococcus aureus. The
genotypic analysis showed a significant reduction in the relative expression of the icaA
gene, whichis involved in the synthesis of polysaccharide intercellular adhesins (PIA), and
the srtA gene, which encodes the enzyme sortase A, that binds MSCRAMMs to the cell wall.
The W. cibaria strain can survive on an alginite carrier and on the skin of the limbs. The
results of the amplicon sequencing showed that the W. cibaria strain affected genera
representation in the microbiota of dermatitis-affected skin of the distal limbs with a
consequent decrease in the presence of potentially pathogenic genera Staphylococcus,
Streptococcus and Corynebacterium compared to the state before the start of the
application. The genus Weissella represented the highest percentage of the population
obtained from skin swabs and was also detected 7 days after the end of the application of
W. cibaria. The topical application of an autochthonous skin inoculant stabilized on an
alginite carrier to model patients had a positive effect on eliminating the occurrence of acute
skin lesions of the distal parts of the horse's limbs and prevented disease recurrences.
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