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"Je stres jednym z podstatnych faktorov neurodegeneraé¢ného procesu pri
Alzheimerovej chorobe?"

Zodpovedny rieSitel RNDr. Richard Kvetinansky, DrSc.

Prijemca Ustav experimentalnej endokrinolégie SAV

Nazov pracoviska, na ktorom bol projekt rieSeny
1. Ustav experimentélnej endokrinolégie SAV

2. Neuroimunologicky ustav SAV

3.

4.

5.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. nebolo

2.

3.

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

1. neboli
2.
3.
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Uplatnenie vysledkov projektu

Vysledky dosiahnuté v ramci rieSenia predlozeného projektu APVV poukazuju na intimnu
interakciu neurofibrilarnej degeneracie, neurozapalu a stresu v Alzheimerovej chorobe.
Vysledky naznacuju vyznamné prepojenie stresu a demencie Alzheimerovho typu, ¢o
predstavuje vyznamny prinos pre kliniku Alzheimerovej choroby.

CHARAKTERISTIKA VYSLEDKOV

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

Stres a neurozapal sa vyznamne podielaju na rozvoji neurofibrilarnej degeneracie pri
Alzheimerovej chorobe (AD). Pévod neurofibrilarnej degeneracie a signalizacné drahy
spbsobujuce prepuknutie ochorenia nie su doposial objasnené. Ciefom predloZzeného
projektu bolo preskumat vzdjomné vplyvy stresu, imunity a patologickych zmien tau proteinu.

Sledovali sme vplyv stresu na neurozapal meranim zapalovych faktorov vratane cytokinov
(IL-1b, TNF- a, IL-6, IL-10, MMP9 &i NOS2), ktoré boli vyrazne ovplyvnené pdsobenim
stresu, ¢o poukazuje na schopnost’ stresu podporovat neurozapal.

Zistili sme postihnutie katecholaminergickych drah v mozgu v klude i v strese u potkanieho
modelu AD (transgénne potkany SHR72) a dokazali nerovhomernu degeneraciu mozgovych
oblasti inervujucich locus coeruleus. Tauopétia indukovala zmenené hladiny noradrenalinu vo
viacerych mozgovych oblastiach a zmenenu expresiu enzymov syntetizujucich noradrenalin,
predovSetkym po opakovanom strese. Dysfunkcia locus coeruleus je permisivnym faktorom
pre neurozapal, nakolko noradrenalin ma vyrazny protizapalovy efekt.

Dokazali sme, ze stres indukuje hyperfosforylaciu tau proteinu v réznych oblastiach mozgu,
aj v tych, ktoré nie su priamo asociované s nastupom degeneracie Alzheimerovho typu a Ze
strata kortikoliberinu (CRH), spésobena vyradenim jeho génu, spomaluje nastup fosforylacie
po akutnom strese. V chronickom strese naopak, zvierata schopné tvorit CRH vykazuju
znizenie fosforylacie po strese a CRH-deficientné mysi zvy3enie fosforylaénej odpovede.
Tento nalez poukazuje na komplexnejSiu ulohu CRH v indukcii fosforylacie tau proteinu, nez
aka sa mu pripisuje v suCasne;j literature.

Deklarujeme, ze vytyCené ciele rieSenia projektu APVV-0088-10 boli splnené.

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

Stress and neuroinflammation are significantly involved in development of neurofibrillary
degeneration in Alzheimer’s disease (AD). The origin of neurofibrillary degeneration and
signalling pathways, which induce this disease have not been determined yet.

The aim of the present project was to investigate interactive effects of stress, immunity, and
pathological changes of tau protein. We investigated effects of stress on neuroinflammation
by measurement of inflammatory factors including cytokines (IL-1b, TNF-alpha, IL-6, IL-10),
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which were significantly affected by stress, what indicates the availability of stress to support
induction of neuroinflammation.

We found various changes of catecholaminergic pathways in the brain of rat model of AD
(transgenic rats SHR72) at rest and under stress and confirmed different degeneration of
brain areas innervating the locus coeruleus (LC). Tauopaty induced changes in
norepinephrine (NE) levels in several brain areas and changed expression of NE-biosynthetic
enzymes, especially after repeated stress exposure. LC dysfunction is a permissive factor for
neuroinflammation since NE shows a strong anti-inflammatory effect. We documented that
stress induces hyperphosphorylation of tau protein in different brain areas, even in those,
which are not directly associated with degeneration of Alzheimer’s type. The elimination of
corticoliberine (CRH) induced by knocking-out CRH gene, slowed down the onset of
phosphorylation induced by an acute stress. After exposure of animals to chronic stress, in
opposite, the animals able to synthesize CRH show a stress-reduced phosphorylation but the
CRH-defficient mice show a significant increase of phosphorylation response. This finding
suggests a more complex role of CRH in induction of tau protein phosphorylation than it has
been described in the present literature.

We declare that the given goals of the project APVV-0088-10 have been completed.
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Svojim podpisom potvrdzujem, Ze udaje uvedené v zaverecnej karte su pravdive a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Richard Kvetriansky, DrSc. Ing. Stefan Zorad, CSc.

V Bratislave 25.11. 2014 V Bratislave 26. 11. 2014

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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