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Nazov pracoviska, na ktorom bol projekt rieSeny

Biomedicinske centrum SAV, v. v. i. - Neurobiologicky Ustav
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Laboratory of Preclinical Research and Environmental Agents, Mossakowski Medical
Research Institute, Polish Academy of Sciences, Warsaw, Poland

Department of Solid State Chemistry, Institute of General Inorganic Chemistry, Ukrainian
Academy of Sciences, Kijev, Ukrajina

BCMaterials, Basque Center for Materials, Applications and Nanostructures, 48940 Leioa,
Spain & lkerbasque, Basque Foundation for Science, 48009 Bilbao, Spain

College of Photonics, National Yang Ming Chiao Tung University, No. 301, Gaofa 3rd Rd.
Tainan 711, Taiwan

Adam Mickiewicz University, Poznan, Polsko

Department of Hybrid Microbiosystems Engineering, Nalecz Institute of Biocybernetics and
Biomedical Engineering, Polish Academy of Sciences, Warsaw, Poland

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

Pocas rieSenia projektu neboli udelené patenty/podané patentové prihlasky, vynalezy alebo
uzitkoveé vzory, ktoré su vysledkami projektu

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

Kapitola v knihe:

KOPCANSKY, Peter** - BALEJCIKOVA, Lucia - MOLCAN, Mati$ - STRBAK, Oliver -
SAFARIK, Ivo - BALDIKOVA, E. - PROCHAZKOVA, Jitka - ANGELOVA, Ralitsa - ZELENA
POSPISKOVA, Kristina - RAJNAK, Michal - PAULOVICOVA, Katarina - KARPETS,
Maksym - TIMKO, Milan - TOMASOVICOVA, Natélia - ZAKUTANSKA, Katarina -
LACKOVA, Veronika - BURY, P. Magnetic Nanoparticles Change the Properties of
Traditional Materials and Open up New Application Possibilities. In Material Aspects of
Ferrofluids. 1. vydanie. - Boca Raton : CRC Press, 2023, p. 214-250. ISBN 978-1-032-
22798-6. Dostupné na: https://doi.org/10.1201/9781003274247 Typ: ABC
NajvyznamnejSie publikacie:

KISUCKA, A. -KISS BIMBOVA, K. - BACOVA M. - GALIK, J. - LUKACOVA, N. Activation
of Neuroprotective Microglia and Astrocytes at the Lesion Site and in the Adjacent
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Segments Is Crucial for Spontaneous Locomotor Recovery after Sponal Cord Injury. In
Cells, 2021, vol. 10, no. 8, p. 1943. (2020: 6.600 - IF, Q2 - JCR, 1.220 - SJR, Q1 - SJR).
ISSN 2073-4409. Dostupné na: https://doi.org/10.3390/cells10081943 . Typ: ADMA (pocet
citacii - 39)

LUKACOVA, Nadezda** - KISUCKA, Alexandra - KISS BIVBOVA, Katarina - BACOVA,
Maria - ILENINOVA, Maria - KURUC, Tomas - GALIK, Jan. Glial-Neuronal Interactions in
Pathogenesis and Treatment of Spinal Cord Injury. In International Journal of Molecular
Sciences, 2021, vol.22, no. 13577, p. 1-21. (2020: 5.924 - IF, Q1- JCR, 1.455 - SJR, Q1 -
SJR, karentované - CCC). (2021 - Current Contents). ISSN 1422-0067. Dostupné na:
https://doi.org/10.3390/ijms222413577 Typ: ADCA (pocet citacii - 32)

SAFARIK, 1.** - PROCHAZKOVA-PROKESOVA, Jitka - SCHROER, Martin A.** -
GARAMUS, Vasil M. - KOPCANSKY, Peter** - TIMKO, Milan - RAJNAK, Michal -
KARPETS, Maksym - IVANKOV, Oleksandr I. - AVDEEV, Mikhail V. - PETRENKO, Viktor
I.** - BULAVIN, Leonid A. - POSPISKOVA, Kristyna. Cotton Textile/lron Oxide Nanozyme
Composites with Peroxidase-like Activity: Preparation, Characterization, and Application. In
ACS Applied Materials & Interfaces, 2021, vol. 13, no. 20, p. 23627-23637. (2020: 9.229 -
IF, Q1-JCR, 2535 - SJR, Q1 - SJR, karentované - CCC). (2021 - Current Contents). ISSN
1944-8244. Dostupné na: https://doi.org/10.1021/acsami.1c02154 Typ: ADCA (pocet citacii -
23)

SHLAPA, Yulia** - TIMASHKOV, lllia - VELTRUSKA, Katefina - SIPOSOVA, Katarina -
GARCAROVA, Ivana - MUSATOV, Andrey - SOLOPAN, Sergii - KUBOVCIKOVA, Martina -
BELOUS, Anatolii. Structural and physical-chemical characterization of redox active CeO2
nanoparticles synthesized by precipitation in water-alcohol solutions. In Nanotechnology,
2021, vol. 32, no. 31, art. no. 315706. (2020: 3.874 - IF, Q2- JCR, 0.926 - SJR, Q1 - SJR,
karentované - CCC). (2021 - Current Contents, WOS, SCOPUS). ISSN 0957-4484.
Dostupné na: https://doi.org/10.1088/1361-6528/abf7e9 Typ: ADCA (pocet citacii - 17)
HOVHANNISYAN, Viadimir** - SIPOSOVA, Katarina** - MUSATOV, Andrey** - CHEN,
Shean-Jen. Development of multifunctional nanocomposites for controlled drug delivery and
hyperthermia. In Scientific Reports, 2021, vol. 11, no. 1, art. no. 5528. (2020: 4.380 - IF, Q1
- JCR, 1.240 - SJR, Q1 - SJR, karentované - CCC). (2021 - Current Contents, WOS,
SCOPUS). ISSN 2045-2322. Dostupné na: https://doi.org/10.1038/s41598-021-84927-x
Typ: ADCA (pocet citacii - 16)

Prednasky z medzinarodnych sympézii:

1st PhytoAPP Workshop (Maastricht, Holandsko), workshop k projektu “Innovative water-
soluble phytomaterial inhibitors for Alzheimer’s and Parkinson’s disease prevention” 25.7. —
27.7. 2022 (Sipo$ova et al.)

International Conference on Magnetic Fluids (Granada, Spain) 12.-16.6.2023 (Kop&ansky et
al.)

Konferencia NanoTech Poland (Poznari, Poland) 14.6.-16.6.2023 (Sipo$ova et al.)

9th International Symposium on Experimental and Clinical Neurology (KoSice, Slovakia)
2.6.-5.6.2024 (lleninova et al.)

Vyznamné medzinarodné sympozia:

Zorganizovanie medzinarodného sympdzia ,9th International Symposium on Experimental
and Clinical Neurobiology“ https://www.neurobiology.sk/symposium/, ktorého sa zu€astnilo
72 ucastnikov z 10 krajin (KoSice, 2.- 6. Jun, 2024). Sympdzium bolo podporené
medzinarodnou organizaciou IBRO (International Brain Research Organization). Poskytuje
Siroku platformu pre stretavanie sa odbornikov z oblasti experimentalneho a klinického
neurovedného vyskumu. Hlavnym organizatorom sympdzia bol €len rieSitelského timu,
RNDr. Jan Galik, CSc.

Uplatnenie vysledkov projektu

Vysledky ziskané poCas rieSenia projektu ukazuiju, ze u zvierat, ktoré podstupili dihodobu (3-
mesacnu) post-traumaticku rehabilitaciu doslo k remodulécii neurénovych okruhov, ktoré su
klu€oveé pre obnovu chédze po Th9 kompresii miechy. Dlhodoba rehabilitacia v kombinacii s
aplikaciou NMPs s naviazanym Siponimodom + blokatorom Rho kinazy v akatnom $tadiu po
traumatickom poraneni a dlhodobou elektrostimulaciou mdze vyrazne prispiet k rychlejSej
regeneracii nervového tkaniva a nasledne k zlepSeniu neurologického stavu u jedincov s
traumatickym poranenim miechy. Neoddelitelnou sucastou nasho projektu je Zmluva o
buducej zmluve o vyuziti vysledkov rieSenia projektu v praxi medzi ziadatefom

Formular ZK, strana 2/3



(Biomedicinske centrum SAV, v. v. i. - Neurobiologicky uUstav) a odberatelom vysledkov
rieSenia projektu (Neurochirurgicka klinika LF UPJS). S Klinikmi z Neurochirurgickej kliniky
LF UPJS (doc. MUDr. Miroslav Gajdos, CSc., MPH, mim. Prof; doc. MUDr. Imrich Lukac,
CSc.a MUDr. Jozef Kafka, PhD) prebieha intenzivna komunikacia o prinose nasho
vyskumu, ktory mdze najst uplatnenie v klinike. Kra¢ové pre traumou ostihnutych jedincov
je znizenie edému a zapalovej odpovede v akutnom Stadiu po TPM. Diskutované su
vysledky, ziskané po nami aplikovanych farmakologickych (Atorvastatin, Metylprednisolon,
Siponimod, Rho-kinazovy inhibitor Y-27632) a inych zasahoch, ako je aplikécia nanocastic,
stimulacia oscilujucim elektrickym pofom, post-traumaticka rehabilitacia a moznosti
kombinovanych terapii.

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

Cielom projektu bolo navrhnut subor terapeutickych opatreni, ktoré su klu¢ové pre obnovu
funk&nych spojeni po traumatickom poraneni miechy. Vyskum sa sustredil na porovnanie
uc€inkov troch klinicky schvalenych protizapalovych liekov (Atorvastatin, Metylprednizoldn,
Siponimod) na regulaciu zapalovych reakcii a podporu neuroprotekcie v réznych fazach po
traumatickom poraneni miechy. Siponimod sa ukazal ako najefektivnejSi v redukcii
zapalovych a neurotoxickych markerov, pricom najvyraznejSie stimuloval regeneracné
procesy. V pokroc€ilej faze projektu boli vyvinuté nanocastice (Fe304 a CeO2), ktoré
umoznuju cielenu aplikaciu lie€iv. Testovanie Fe304/CeO2 nanoCastic s naviazanym
Siponimodom preukazalo ich Zivotaschopnost a potencial pre ich pouzitie v kombinacii s
inhibitorom Rho-A-kinazy (Y2763) na modulaciu zapalovych odpovedi a podporu
regeneracie nervového tkaniva po Th9 kompresii. Zavere¢na Cast projektu sazamerala na
dihodobu post-traumaticku rehabilitaciu, ktora preukazala pozitivne u€inky na obnovu
motorickych a senzorickych funkcii. Rehabilitacia aktivovala inhibicné GABA/glycinergné
neurdny, ¢o prispelo k zlepSeniu lokomocnych schopnosti a k redukcii bolesti.
Farmakologické a rehabilitatné terapie aplikované po traumatickom poraneni miechy v
kombinacii s oscilujucim elektrickym polom (OFS) maju velky potencial njst’ uplatnenie v
klinickej praxi. S odbornikmi z Neurochirurgickej kliniky LF UPJS prebieha komunikacia
ohladom implementacie tychto terapeutickych postupov.

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

The goal of the project was to design a set of therapeutic measures crucial for the
restoration of functional connections after traumatic spinal cord injury. The research focused
on comparing the effects of three clinically approved anti-inflammatory drugs (Atorvastatin,
Methylprednisolone, Siponimod) on the regulation of inflammatory responses and support of
neuroprotection at various stages after traumatic spinal cord injury. Siponimod was found to
be the most effective in reducing inflammatory and neurotoxic markers, while also
significantly stimulating regenerative processes. In the advanced stage of the project,
nanoparticles (Fe304 and CeO2) were developed to enable targeted drug delivery. Testing
of core-shell Fe304/CeO2 nanoparticles with surface modificaction using Siponimod
demonstrated their viability and potential for use in combination with the Rho-A kinase
inhibitor (Y2763) to modulate inflammatory responses and support nerve tissue regeneration
after Th9 compression. The final part of the project focused on long-term post-traumatic
rehabilitation, which showed positive effects on the recovery of motor and sensory functions.
Rehabilitation activated inhibitory GABA/glycineergic neurons, contributing to improved
locomotor abilities and pain reduction. Pharmacological and rehabilitation therapies applied
after traumatic spinal cord injury, in combination with an oscillating electric field (OFS), have
significant potential for clinical application. Communication is ongoing with experts from the
Neurosurgery Clinic at the Faculty of Medicine, UPJS, regarding the implementation of
these therapeutic approaches.
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