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vysledkami projektu

nie su

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
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Uplatnenie vysledkov projektu
Pri rieSeni projektu sme zikali niekolko jedine€nych vysledkov. Optimalizovali a validovali
sme pouzitie techniky zobrazenia difuznych tenzorov (DTI) pre detekciu a kvantifikaciu
poskodenia a regeneracie relativne velmi malej oblasti mozgu a tiez poskodenia prediZzenej
miechy. Tieto vysledky sme ziskali pomocou konvencného MRI, takze maju pomerne Siroké
uplatnenie.
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Porovnali sme tiez efektivitu dvoch najpouzivanejSich znackovacov bunkového delenia,
ktoré sa pouzivaju pre zna€enie novych buniek a neurénov vznikajlucich v mozgu. Tento
poznatok je vyuzitelny pri Studiach zahriujucich neurogenézu, ale aj bunkovu proliferaciu v
inych tkanivach, ako napriklad v pe€eni alebo v Creve.

NaSe vysledky prispievaju tiez k poznatkom o vzniku novych neurénov v dospelom mozgu a
k poznatkom o ich funkcii pre spravanie.

V neposlednom rade na$e publikované data poukazuju na vysoké diskriminacné schopnosti
samic spevavcov. Tieto vysledky sa uplatnia pri $tadiu vyberu partnera spevavcov.

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

V predkladanom projekte sme sa zamerali na Studium neuroplasticity pri regeneracii
striatalnej Casti bazalnych ganglii, priCom tieto mozgové Struktury sprostredkuvaju naucenu
vokalnu komunikaciu. Stanovili sme si ciele, ktoré sme naplnili. Optimalizovali sme
podmienky pre zobrazovanie difuznym tenzorom (DTI) a touto metédou sme stanovili
Casoveé a priestorové zmeny v mozgu po neurotoxickej Iézii striata. Detegovali sme zmeny
nielen v oblasti talamu, ktory je so striatom priamo spojeny, ale aj v mozoc¢ku, ktory nebol
povazovany za sucast drah kontrolujucich nau¢enu vokalizaciu (spev) spevavcov. Poukazali
sme tym na existenciu novej drahy ovplyvnujucej nauenu vokalizaciu, mozocek-talamus-
bazalne ganglia, podobne ako je to u ¢loveka. Nasledne sme identifikovali, Ze po striatalnej
Iézii sa meni bunkové zloZenie nielen v regenerujucom sa striate, ale aj v k nemu aferentnej
oblasti. Poukazali sme tieZ na zmeny v expresii génov ovplyviiujucich stabilitu piesne ako su
FoxP2 a PNN. Regeneracia poskodenej oblasti bola zaroven spojena s regeneraciou
projekcie, €o je unikatny vysledok. Doteraz bol detegovany len vznik a v€lenenie strednych
tiovych neurénov do striata dospelych spevavcov. VElenenovanie neurdnov vysielajucich
signal zo striata nebolo doteraz pozorované a je désledkom poskodenia. Toto spojenie
mobze potom sprostredkuvat zmeny, ktoré sme po 1ézii a naslednej regeneracii striata
pozorovali v speve, ako je napriklad nadmerné opakovanie slabiky motivu piesne. V dalSej
Casti projektu sme stanovili efektivitu zna¢enia najpouzivanejSich znackovacov neurogenézy
a nasledne sme ich vyuzili pre zna¢enie dvoch populacii novych buniek vznikajucich v
mozgu v réznom Case. Zistili sme, Ze intenzita neurogenézy Uzko suvisi s variabilitou spevu
a variabilnejSi spev je spojeny s vys§sim vélenovanim novovzniknutych neurénov do oblasti
mozgu sprostredkujucich spev. Noveé neurény teda mdzu umoznovat behavioralnu
plasticitu. V neposlednom rade sme preskumali schopnosti diskriminacie piesni samic€iek
spevavcov pri vybere partnera. Zistili sme, Zze samice preferuju variabilnejSie piesne, ich
vyber je velmi konzistentny a piesen otca ma vplyv na tieto preferencie. Vo vSeobecnosti
nade vysledky naznaduju, ze spevavce disponuju vysoko kognitivnymi schopnostami.

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

In this project we focused on the study of neuroplasticity at regeneration of the striatal part
of basal ganglia that control learned vocal communication. The proposed aims were fulfilled.
We optimized conditions for diffusion tensor imaging (DTI) and determined temporal and
spatial changes in the brain following neurotoxic damage within striatum. We found
modifications not only in thalamus that is directly connected to striatum but also in
cerebellum that has not been considered a part of the pathways controlling learned
vocalization (song) in songbirds. We pointed to the existence of the new cerebello-thalamic-
basal ganglia pathway controlling the learned vocalization, similar as that in humans. Next,
we identified cell organization changes not only in the regenerating striatum following its
injury, but also in its afferent region. We detected changes in the expression of genes such
as FoxP2 and PNN that are thought to affect song stability. The regeneration of the injured
region was accompanied with the unique regeneration of the projection. Up to now, only
generation and recruitment of medium spiny neurons into the striatum has been observed in
adult songbirds. Incorporation of the neurons that send signal from striatum to thalamus is
observed for the first time and it is a consequence of the injury. This projection can enable
changes in song that were observed following the lesion and regeneration, such as the
increased song motif syllable repetition. In the other part of the project, we determined
effectivity of the two most used neurogenesis markers. Then, we used them to label two
populations of newborn cells arising in the brain at different times. We found that the
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intensity of neurogenesis is associated with song variability and the birds with more variable
songs have also more new neurons in brain vocal areas. Thus, the newly generated
neurons can enable behavioral plasticity. Last, we explored discrimination abilities of female
songbirds. We found that they prefer more variable songs at male choice, their choice is
very consistent, and the song of their father has an effect on the preferences. Generally our
data suggest that songbirds possess high cognitive abilities.
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