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Zodpovedny riesitel prof. MVDr. Dasa Cizkova, DrSc.
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Nazov pracoviska, na ktorom bol projekt rieSeny
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vysledky projektu — uvedte aj publikacie prijaté do tlace

1.V3/ADC HUDAKOVA, Nikola - MUDRONOVA, Dagmar- MARCINCAKOVA, Dana -
SLOVINSKA, Lucia - MAJEROVA, Petra - MALOVESKA, Marcela - PETROUSKOVA,
Patricia - HUMENIK, Filip - CiZKOVA, Dasa. The role of primed and non-primed MSC-
derived conditioned media in neuroregeneration. In Frontiers in molecular neuroscience.
ISSN 1662-5099, 2023, vol. 16, no., art. no. 1241432, p. [1-15].
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disease. ISSN 2041-4889, 2023, vol. 14, no. 4, art. no. 237, p. [1-16]. (2022: 9.0 IF, 9.2 - IF
5y, Q1- JCR BestQ)
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mesenchymal stem cell conditioned media on the wound healing process: In vitro and in
vivo study. In International Journal of Molecular Sciences. ISSN 1422-0067, 2023, vol. 24,
no. 9, art. no. 8214, p. [1-14]. (2022: 5.6 - IF, 6.2 - IF 5y, Q1 - JCR Best Q).
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SJR, Q1 -SJR Best Q, Q1 - JCR Best Q).

8. V3/ ADD HUMENIK, Filip - JEGO, Sonia - HORNAKOVA, Lubica - MALOVESKA,
Marcela - VALENCAKOVA, Alexandra - VIKARTOVSKA, Zuzana - MUDRONOVA, Dagmar
- HUDAKOVA, Nikola - ZILKOVA, Monika - CIiZEK, Milan - CiZKOVA, Dé&sa. Impact of
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- IF, 1.650 - IF 5y, 39 - H-index, 0.376 - SJR, Q3 - SUR BestQ, Q4 - JCR Best Q).
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5y, 31 - H-index, 0.877 - SJR, Q1 - SUR BestQ, Q1- JCR BestQ).

11. V3/ ADD BACIAK, Ladislav - MELICHERCIK, Lubomir - MATE, Veronika -
MURGOCI, Adriana - Natalia - SMOLEK, Tomas - JURANEK, Ivo - GOGOLA, Daniel -
HUDAKOVA, Nikola - CIZEK, Milan - CIZKOVA, Dasa. Improved tissue integrity after
alginate treatment in rat spinal cord injury: evidence from ex vivo diffusion tensor imaging. In
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(2020: 1.512 - IF, 1.650 - IF 5y, 39 - H-index, 0.376 - SJR, Q3 - SIR Best Q, Q4 - JCR Best
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12. V3/ADC Stem cell conditioned medium treatment for canine spinal cord injury: pilot
feasibility study / Zuzana Vikartovska, Maria Kuricova, Jana Farbakova, Tomas Liptak,
Dagmar Mudronova, Filip Humenik, Aladar Madari, Marcela Maloveska, Eva Sykova, Dasa
Cizkova. In International Journal of Molecular Sciences. - ISSN 1422-0067. - Vol. 21, no. 14
(2020), art. no. 5129, p. [1-21]. (4.556 - IF2019).

13. V3/ADM Dobroslava Bujidkova, Anna Cuvalova, Milan Cizek, Filip Humenik, Michel
Salzet, Dasa Cizkova. Canine bone marrow mesenchymal stem cell conditioned media
affect bacterial growth, biofilm-associated Staphylococcus aureus and AHL-dependent
quorum sensing/ In Microorganisms. - ISSN 2076-2607. - Vol. 8, no. 10 (2020), art. no.
1478, p. [1-14]. (4.152 - IF2019).

Pozvané prednasky: prof. MVDr. Dasa Cizkova, DrSc.

Svajgiarsko:

Formular ZK, strana 2/4



TESCT 2023-Gruyeére-Switzerland, 11th Workmeeting, April 15, 2023
(TransEuropeanStemCellTherapy-Society Bern London Chennei)

»,Canine models in neurodegenerative diseases for translational research®

Ceska republika: Praha

BIOCEV Regeneration Il, 7th of June, 2022 - VARM Praha

Bridging the gap between science, education and enterprise in regenerative medicine
~otem cell-based therapies in veterinary medicine: from experiments to a clinic.

Uplatnenie vysledkov projektu

Originalne vysledky nasho vyskumu vyznamne rozsiruju poznatky v oblasti pochopenia
neuroprotektivnych mechanizmov a vyuzitia acelularnej terapie, ktord méze byt vhodnou
nahradou bunkovej terapie vo veterinarnej medicine. V nasich klinickych pilotnych Stadiach
pri lieCbe neurodegeneracie, poraneni makkych tkaniv (nehojacie sa rany, syndrom
suchého oka, rohovkové vredy) sme vyuZili acelularnu terapiu, ktora bola Specificky
selektovana vzhlfadom na zdroj pévodnych buniek, obsahove zlozenie protedmu KM
(trofické, imunomodulacné, protektivne faktory), aby cielene ovplyvnila dominantné
patologické procesy jednotlivych ochoreni. Tieto atributy velkou mierou prispeli k uspesSnosti
terapie, ktora pri optimalnej stratifikacii ma velku perspektivu uplatnenia sa primarne v
ramci experimentalnej lie€by malych zvierat, v pripade neuspesnej konvencnej terapie. Pri
rozSireni acelularnej terapie na vacsi poCet psov je vysoka pravdepodobnost
Standardizacie tejto terapie a uvedenie do beznej veterinarnej praxe.

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

Ziskali sme originalne vysledky, ktoré potvrdili urCité rozdiely z hladiska vytaznosti,
expanzie kaninnych mezenchymovych kmerovych buniek (MSC) neonatélneho a
dospelého pbvodu, ale aj obsahu ich bioaktivnych latok v kondiciovanych médiach (KM).
Podla naSich analyz amniotické membrany novorodencov predstavuju najbohatsi zdroj
MSC, av§ak najvysSiu proliferacnu aktivitu sme zaznamenali v populacii MSC izolovanej z
tuku. Pri posudeni proteomického profilu KM ziskaného z amniotickych MSC (AM-MSC),
tukovych MSC (AT-MSC) a MSC kostnej drene (BM-MSC), sme zistili mierne rozdiely v
obsahu trofickych faktorov s protektivnymi, regeneracnymi, ale aj s antimikrobialnymi
ucinkami. Nase vysledky patria k prvym, potvrdzujuc antimikrobialny potencial KM
ziskaného z kaninnych BM-MSC, ktoré inhibovalo rast niektorych vybranych baktérii,
dokazalo znizit kapacitu tvorby biofilmu a blokovat’ produkciu faktorov virulencie. Vyznamné
zvySenie obsahu niektorych trofickych faktorov v KM (z AT-MSC) sa nam podarilo dosiahnut
stimulaciou s INF-y (priming). Ich biologicku funkénost sme potvrdili in vitro analyzami, kde
sme zdokumentovali protizapalové ucinky KM, ktoré redukovalo IFN-y indukované
zapalové mechanizmy v neuroblastémovej linii SH-SY5Y. Naviac, po mechanickom
poSkodeni SH-SY5Y, pridanie KM do kultivatného média zvysSilo migraciu buniek,
prerastanie neuritov a urychlilo regeneraciu. Na zaklade in vitro analyz sme dospeli k
nazoru, ze ucinnost acelularnej terapie suvisis vyberom KM a jeho optimalnym trofickym
a imunomodulacnym profilom, ktory by mal byt zacieleny na Specifické regeneracné
procesy daného ochorenia. V ramcianimalnych experimentov nase poc€iato¢né vysledky
poukazuju na vyuzitie neurofilamentového proteinu s fahkym retazcom (NFL) ako
biomarkera neurodegeneracie u psov so znizenymi kognitivnymi funkciami. V pripade psov
s chronickym poranenim miechy sme potvrdili, Ze viacnasobné podanie KM (BM-MSC/ AT-
MSC) bolo bezpec€né a priaznivo ovplyvnilo obnovu motorickych funkcii v kombinacii s
cielenou fyzioterapiou. Podobne sme sledovali benefi¢né ucinky KM neonatalneho povodu
(AM-MSC) aj pre ucely hojenia ran a lie€by ochoreni oka (trauma rohovky, suché oko) a pri
lie€be osteochondralnych defektov. Vzhfadom na priaznivé regeneracné ucinky KM,
detegované v klinickom prostredi u psov po poraneni miechy a makkych tkaniv, budu
potrebné rozsiahlejSie Studie zamerané na pochopenie mechanizmov
neuroregenerativneho ucinku, imunitnej odozvy a interakcii v ramci mikroprostredia.

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

We obtained original results that confirmed certain differences in yield, expansion of canine
mesenchymal stem cells (MSC) of neonatal and adult origin, and the content of their
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bioactive molecules in conditioned media (CM). According to our analyses, the amniotic
membranes of newborns represent the richest source of MSCs, however, we recorded the
highest proliferative activity in the MSC population isolated from adipose tissue. When
assessing the proteomic profile of CM obtained from amniotic MSCs (AM-MSCs), adipose
MSCs (AT-MSCs), and bone marrow MSCs (BM-MSCs), we found slight differences in the
content of factors with trophic, protective, regenerative but also antimicrobial effects. Our
results are among the first to confirm the antimicrobial potential of CM obtained from canine
BM-MSCs, which inhibited the growth of selected bacteria, reduced the biofilm formation
capacity, and blocked the production of virulence factors. We achieved a significant increase
in the content of some trophic factors in CM (AT-MSC) by stimulation with INF-y (priming).
We confirmed their biological functionality by in vitro analyses, where we documented the
anti-inflammatory effects of CM, which reduced IFN-y induced inflammatory mechanisms in
the SH-SY5Y neuroblastoma line. Furthermore, after mechanical injury of SH-SY5Y, the
addition of CM to the culture medium increased cell migration, neurite outgrowth and
accelerated regeneration. Based on in vitro analyses, we came to the opinion that the
effectiveness of acellular therapy is related to the choice of CM and its optimal trophic and
immunomodulating profile, which should be targeted at the specific regenerative processes
of the given disease. In animal experiments, our initial results suggest the use of
neurofilament light chain protein (NFL) as a biomarker of neurodegeneration in dogs with
cognitive dysfunction. In the case of dogs with chronic spinal cord injury, we confirmed that
multiple administration of BM (BM-MSC/ AT-MSC) was safe and had a beneficial effect on
the recovery of motor functions in combination with targeted physiotherapy. Similarly, we
monitored the beneficial effects of CM of neonatal origin (AM-MSC) also for the purposes of
wound healing and treatment of eye diseases (corneal trauma, dry eye), and in the
treatment of osteochondral defects. Considering the beneficial regenerative effects of CM
detected in the clinical setting in dogs after spinal cord and soft tissue injury, more extensive
studies aimed at understanding the mechanisms of the neuroregenerative effect, immune
response and interactions within the microenvironment will be necessary.
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