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Publikacie v zahrani¢nych karentovanych ¢asopisoch:

Bittner Fialova S., Rendekova K., Mu€aji P., Nagy M., Slobodnikova L. Antibacterial activity
of medicinal plants and their constituents in the context of skin and wound Infections,
considering European legislation and folk medicine—a review. International Journal of
Molecular Sciences, 22: 10746 (2021). https://doi.org/10.3390/ijms221910746

CorsaroD., Mrva M., Colson P., Walochnik J. Validation and redescription of Acanthamoeba
terricola Pussard, 1964 (Amoebozoa: Acanthamoebidae). European Journal of Protistology,
94: 126091 (2024). https://doi.org/10.1016/j.ejop.2024.126091

DuSekova A., Garajova M., Luka¢ M., Mrva M. Derivatisation of metronidazole enhances
cytotoxic effect against Acanthamoeba genotype T4 isolates and leads to cytomorphological
changes in trophozoites. Acta Tropica, 216: 105830 (2021).
https://doi.org/10.1016/j.actatropica.2021.105830

Kovac J., Slobodnikova L., Trajcikova E., Rendekova K., Mu&aiji P., Sychrova A., Bittner
Fialova S. Therapeutic potential of flavonoids and tannins in management of oral infectious
diseases — a review. Molecules, 28: 158 (2023).
https://doi.org/10.3390/molecules28010158

Lukac¢ M., Slobodnikova L., Mrva M., DuSekova A., Garajova M., Kello M., Sebova D.,
PisarCik M., Kojnok M., Vrtak A., Kurin E. , Bittner Fialova S. Caffeic acid phosphanium
derivatives: Potential selective antitumor, antimicrobial and antiprotozoal agents.
International Journal of Molecular Sciences, 25: 1200 (2024).
https://doi.org/10.3390/ijms25021200
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Mrva M., BoroviCkova T., Garajova M. First isolation of Leptomyxa (Amoebozoa,
Leptomyxida) from endozoic conditions: an interaction between two common soil organisms.
European Zoological Journal, 89: 1174-1179 (2022).
https://doi.org/10.1080/24750263.2022.2121435

Sychrova A., Skovranova G., Culenova M., Bittner Fialova S. Prenylated flavonoids in
topical infections and wound healing. Molecules, 27: 4491 (2022).
https://doi.org/10.3390/molecules27144491

Timko L., Pisar€ik M., Mrva M., Garajova M., Juhasova A., Mojzis J., MojziSova G.,
Bukovsky M., Devinsky F., Luka¢ M. Synthesis, physicochemical properties and biological
activities of novel alkylphosphocholines with foscarnet moiety. Bioorganic Chemistry, 104:
104224 (2020). https://doi.org/10.1016/j.bioorg.2020.104224

Vedecké monografie:

Ondriska F., Boldis V., Kaiglova A., Mrva M., Mrvova Garajova M., Steinhubel J. Atlas
parazitov ¢loveka. Typi Universitatis Tyrnaviensis, spolo¢né pracovisko Trnavskej univerzity
v Trnave a Vedy, vydavatelstva Slovenskej akadémie vied, Trnava, 140 pp (2022). ISBN
978-80-568-0438-4

Publikacie v recenzovanych Casopisoch:

Bittner Fialova, S. Rastlinné drogy odporuc¢ané Eurdpskou liekovou agenturou pri
ochoreniach koze. Praktické lekarnictvo. 12: 36-41 (2022).

Bittner Fialova S, Kurin E, Mucaji P, Nagy M. The combination of different parts of Oregano
and water mint revealed antioxidant synergy. Journal of Plant Physiology & Pathology
[elektronicky dokument], 11: 1 (2023), [online] ISSN:2329-955X

Bittner Fialova S, Kurin E, Traj¢ikova E, Drobna E, Dokupilova S, Slobodnikova L. The
rhizomes of Origanum vulgare exhibit antioxidant and antimicrobial activity comparable to
the leaves. Planta Medica [elektronicky dokument]. 89: 1363-1363 (2023), ISSN: 1439-0221
Kurin E, Bittner Fialova S. Gymnema sylvestre: potencialna rastlina v lie€be obezity a
diabetes mellitus. Praktické lekarnictvo, 13: 65-67 (2023).

Mrva M, Garajova M. Fluorescencny rozjasfiova¢ Rylux — alternativa ku Calcofluor White
pre fluorescenénu vizualizaciu cyst akantaméb. Newslab, 14: 71-72 (2023).

Mrva M, Garajova M. DuSekova A., Bittner Fialova S., Luka& M. Derivatizacia zlu¢enin do
formy fosféniovych soli — nova perspektivna stratégia eliminacie patogénnych akantaméb.
Newslab, 14: 85-86 (2023).

Uplatnenie vysledkov projektu

V ramci projektu bol zrealizovany komplexny interdisciplinarny vyskum, ktory priniesol
dolezité vysledky s uplatnenim a presahom do viacerych oblasti vyskumu ako aj praxe.
Detailnym preStudovanim cytomorfolégie roznych kmeriov patogénnych a potencialne
patogénnych amfizoickych menaviek a molekularnymi analyzami boli zistené vyznamné
informacie délezité najma pre presnu identifikaciu izolatov vyuzitelnu v klinickej praxi.
Farbenie cystakantaméb fluorescenénym rozjasnovacom Rylux v klinickych vzorkach je
novou moznostou pre rychlu diagnostiku akantamébovych infekcii. V pripade klinickych
izolatov bola po ich identifikacii bezodkladne nastavena adekvatna terapia veduca k
vyraznému zlepSeniu stavu ochorenia u vSetkych infikovanych pacientov. Z
epidemiologického hladiska su dblezité ziskané originalne udaje o rozSireni a diverzite
potencialne patogénnych environmentalnych kmeriov amfizoickych améb z vybranych
biotopov a vnutornych organov vybranych bezstavovcov.

Doposial absentuje Specificka a Standardizovana terapia zavaznych protozoarnych ochoreni
spbésobovanych amfizoickymi amébami — primarnej amébovej meningoencefalitidy,
granulomat6znej amébovej encefalitidy, diseminovanych a kutannych infekcii, ako aj
ameébovych keratitid. NajéastejSim pévodcom vaésiny infekcii Cloveka su akantaméby. V
ramci rieSenia projektu bolo ziskané mnozZstvo udajov z testovania cytotoxického ucinku
potencialne amebicidnych zlu€enin, rastlinnych extraktov, fytochemikalii a ich derivatov na
klinickych izolatoch amfizoickych menaviek rodu Acanthamoeba, ¢o smeruje k praktickému
vyuzitiu a aplikacii pre vyvoj novych terapeutik proti akantamébovym infekciam
(granulomat6zna amébova encefalitida, diseminované a kutanne infekcie, akantamébova
keratitida). V pripade niektorych zlu€enin a extraktov bol zisteny aj vysoky antineoplasticky,
antifungalny ako aj antibakterialny ucinok, z ¢oho vyplyva potencial vyvoja novych
terapeutik v dalSich oblastiach medicinskej praxe.

Zadefinovanie mechanizmu cytotoxického u€inku identifikovanim cytomorfologickych zmien
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po aplikacii zlu€enin predstavuje vyrazny prinos k objasneniu mechanizmov ich uc€inku a
prispieva k nasmerovaniu vyvoja novych lie€iv. Rozdiely v citlivosti izolatov améb na
aplikované zluceniny zdérazfiuju délezitost nastavenia adekvatnej terapie v klinickej praxi,
ktoru je potrebné Specifikovat podla jednotlivych pripadov. Originalne nové zistenia na
zaklade cytomorfologie a fylogenetickych analyz kmeriov akantaméb prispievaju k
presnejSej identifikacii genotypov a subgenotypov.

Ziskané data maju praktické vyuzitie v humannej medicine, najma v smerovani vyvoja
novych lieCiv ochoreni spdsobovanych amfizoickymi mefiavkami, ale aj v preventivnych
opatreniach na zabranenie vzniku a Sirenia ochoreni spésobovanych tymito patogénmi.
Uplatriuje sa tak prepojenie vedecko-vyskumnej experimentalnej oblasti a praktického
vyuzitia ziskanych poznatkov najma v oblastiach epidemiolégie, diagnostiky amébovych
infekcii v klinickej praxi, terapeutickych postupov pri infekciach amfizoickymi menavkami a v
preventivnych opatreniach na zabranenie vzniku ochoreni. Niektoré zo ziskanych vysledkov
je okrem Klinickej praxe mozné aplikovat’ v pedagogickom procese o ¢om svedCi
publikovanie vedeckej monografie Atlas parazitov Cloveka.

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

Stanovené ciele projektu boli spinené. Boli ziskané komplexné originalne vysledky v oblasti
vyskumu potencialne amebicidnych zlu€enin s perspektivou vyuZitia ako terapeutik
akantamébovych infekcii, vratane vysledkov metaanalyz su¢asnych poznatkov o lie€ivach a
biologicky aktivnych rastlinnych zlozkach. Boli pripravené a vyselektované extrakty z
vybranych podzemnych a nadzemnych €asti viacerych druhov rastlin (Agrimonia eupatoria,
Camellia sinensis, Cotinus coggygria, Dipsacus fullonum, Juglans regia, Lycopus sp.,
Mentha aquatica, Mentha piperita, Mespilus germanica, Origanum vulgare, Perilla
frutescens, Sorbus domestica, Tagetes, Tanacetum sp.), vratane identifikacie a kvantifikacie
bioaktivnych zlu€enin v extraktoch ako aj definovania ich antineoplastického, antifungalneho
a antimikrobialneho u€inku, aj s pouzitim biokalorimetrického stanovenia antibakterialnej
aktivity. Pripravené boli 4 derivaty vyznamnej fytozuceniny kyseliny kadvovej. Bol definovany
cytotoxicky efekt a dynamika amebicidneho U€inku sérii vybranych potencialne
amebicidnych zlu€enin (zwitterionovych a katiénovych tenzidov, rastlinnych extraktov a
derivatov fytochemikalii) na klinickych izolatoch rodu Acanthamoeba. Z celkovo
otestovanych 52 zlu€enin (14 alkylfosfocholinov, 24 anilidov, 3 bis(bibenzyly), 3 saponiny,
metronidazol, kyselina kavova a jej 4 fosfaniové derivaty, 2 fosfoniové soli) a 7 rastlinnych
extraktov vSetky prejavili inhibi€ny u€inok na mnozZenie buniek patogénnych akantaméb.
Vysoka amebicidna, ale aj antibakterialna, antimykoticka a antineoplasticka aktivita
niektorych z otestovanych zlu€enin, najma fosféniovych soli, poukazuje na ich terapeuticky
potencial a budiuce mozné vyuzitie v klinickej praxi. Zaznamenané cytomorfologické a
ultradtrukturne zmeny buniek akantaméb po aplikacii zlu¢enin a v pripade fosféniovych soli
aj dokazana indukcia apoptdzy, su prinosom k objasneniu mechanizmu ucinku testovanych
zlucenin. Zistené rozdiely v citlivosti izolatov akantaméb genotypu T4 na amebicidne
zluc€eniny su prejavom fenotypovej plasticity a zdérazruju potrebu zvySenia pozornosti pre
nastavenie adekvatnej terapie v klinickej praxi.

Komplexné vysledky molekularnych analyz kompletnej 18S rDNA a génu COX1 vratane
fylogenetickej analyzy kmeriov akantaméb a cytomorfologickych analyz cyst priniesli nové
zistenia k identifikacii a fenotypovej plasticite genotypu T4, ktory je naj¢astejSie asociovany
s akantamébovymi infekciami. Bola zrealizovana redeskripcia druhu Acanthamoeba
terricola, do ktorého bol na zaklade nasich vysledkov zahrnuty aj Neffov kmen (uvadzany
pévodne ako A. castellanii), vyuzivany desatrocCia ako referenény kmen v desiatkach
zahrani¢nych publikacii o problematike akantaméb ako pévodcov infekcii.

Boli ziskané nové data o cytomorfolégii nedostato€ne definovanych patogénnych a
potencialne patogénnych amfizoickych menaviek z environmentalneho aj klinického
materialu. Bolo izolovanych a identifikovanych 9 novych klinickych izolatov z pripadov
akantamébovych keratitid z Uzemia Slovenska. Spominané data su prinosom pre vedecky
vyskum ako aj klinicku prax. Nové udaje o diverzite a rozSireni potencialne patogénnych
kmerov (Vermamoeba sp., Acanthamoeba spp., Sappinia sp.) suvyznamné z
epidemiologického hladiska. V priebehu rieSenia projektu bolo realizovanych 24
diplomovych prac (21 uspeSne ukonenych obhajobou) a 6 dizertatnych doktorandskych
prac (3 uspesSne ukon&ené obhajobou).
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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The set objectives of the project were met. Comprehensive and original results were
obtained in the research field of potentially amoebicidal compounds with the perspective of
use as therapeutics for Acanthamoeba infections, including the results of meta-analyses of
current knowledge about drugs and biologically active plant components. Plant extracts
were prepared from selected underground and aboveground parts of several plant species
(Agrimonia eupatoria, Camellia sinensis, Cotinus coggygria, Dipsacus fullonum, Juglans
regia, Lycopus sp., Mentha aquatica, Mentha piperita, Mespilus germanica, Origanum
vulgare, Perilla frutescens, Sorbus domestica, Tagetes, Tanacetum sp.), including the
identification and quantification of bioactive compounds in extracts as well as defining their
antineoplastic, antifungal and antimicrobial effects, also using biocalorimetric determination
of antibacterial activity. Four derivatives of the important phytocompound caffeic acid were
prepared. The cytotoxic effect and the dynamics of the amoebicidal effect of a series of
selected potentially amoebicidal compounds (zwitterionic and cationic surfactants, plant
extracts and derivatives of phytochemicals) on clinical isolates of the genus Acanthamoeba
were defined. Out of a total of 52 tested compounds (14 alkylphosphocholines, 24 anilides,
3 bis(bibenzyls), 3 saponins, metronidazole, caffeic acid and its 4 phosphanium derivatives,
2 phosphonium salts) and 7 plant extracts, all showed an inhibitory effect on the proliferation
of pathogenic Acanthamoeba cells. The high amoebicidal, but also antibacterial, antifungal
and antineoplastic activities of some of the tested compounds, especially phosphonium
salts, indicate their therapeutic potential and possible future application in the clinical
practice. Recorded cytomorphological and ultrastructural changes of Acanthamoeba cells
after the application of compounds and, in the case of phosphonium salts, also the proven
induction of apoptosis, contribute to the clarification of the mechanism of action of the tested
compounds. The detected differences in the sensitivity of isolates of Acanthamoeba
genotype T4 to amoebicidal compounds are a manifestation of phenotypic plasticity and
they emphasize the need for increased attention to setting adequate therapy in clinical
practice. Complex results of molecular analyses of the complete 18S rDNA and COX1 gene,
including phylogenetic analysis of Acanthamoeba strains and cytomorphological analyses of
cysts, brought new findings on the identification and phenotypic plasticity of the T4
genotype, which is the most often associated genotype with Acanthamoeba infections. A re-
description of the species Acanthamoeba terricola was carried out, in which, based on our
results, the Neff strain (previously referred to A. castellanii) was included. This strain was
used for decades as a reference strainin dozens of international publications on the issue of
acanthamoebae as causative agents of infections. New data on the cytomorphology of
insufficiently defined pathogenic and potentially pathogenic amphizoic amoebae were
obtained from environmental and clinical material. Nine new clinical isolates from the cases
of Acanthamoeba keratitis from Slovakia were isolated and identified. The mentioned data
are beneficial for scientific research as well as clinical practice. New data on the diversity
and distribution of potentially pathogenic strains (Vermamoeba sp., Acanthamoeba spp.,
Sappinia sp.) are significant from an epidemiological point of view. During the
implementation of the project, 24 diploma theses (21 successfully completed) and 6 doctoral
dissertations (3 successfully completed) were realised.
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