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V ¢om vidite uplatnenie
vysledkov projektu:

Aplikacia dokazu kandidatnych génov pre adaptaciu sympatoadrenalneho
systému na dlhodoby stress pri kardiovaskularnych a psychickych
ochoreniach.
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Ciel'om predlozeného projektu bolo Stadium aktivity sympatoadrenalneho systému (SAS) na molekularno-geneticke;
urovni u potkanov a mysi vystavenych stresu, predovsetkym objasnenie procesu adaptacie SAS na chronické pdsobenig
stresorov a odpovede mna nové, heterotypické stresory. Mechanizmy molekularno-genetickej regulécig
katecholaminergného systému sa skiimali na irovni mozgovych oblasti priamo inervujicich SAS, sympatikovych ganglii
(SG), drene nadobli¢iek (AM) a na urovni efektorovych organov inervovanych sympatikom, predovsetkym v srdci
Sledovala sa expresia génov enzymov a receptorov katecholaminov (CA), promoétory génov, transkripéné faktory a
translacia ich proteinov. Dokéazala sa vyznamna regulacia hypotalamickych oblasti, najmi paraventrikularneho jadraj
(PVN) na vsetky zlozky SAS, vratane srdca. Deaferenticia PVN vyznamne redukovala aktivitu SAS. Pozitronoval
emisna tomografia potvrdila Specifickll aktivaciu mozgovych oblasti hlavne u zvierat adaptovanych na stres. Dokazali sd
vyrazné zmeny hladin mRNA a proteinov (prevazne stimulacia) génov enzymov syntézy CA, adrenergickych receptorov
a transkripnych faktorov v AM, SG avsrdci zvierat dlhodobo vystavovanych homotypickému stresu, resp)
heterotypickému, novému stresu. Adaptované zvieratd vykazovali vzostup vacSiny meranych parametrov a zvyseng
odpovedali na vystavenie novému stresoru. Na geneticky modifikovanych ,,knockoutovanych* mysiach — CRH KO
(nemaju CRH a neaktivuji HPA os) a DBH KO (nesyntetizuji noradrenalin) sa dokazal vyznamny vplyv humoralnej
regulacie na expresiu génov syntézy CA. Microarray analyza ukazala, Ze v AM opakovane stresovanych potkanoy
dochadza k aktivacii niekolkych génov, ktoré mozno povazovat’ za kandidatne gény adaptovaného SAS (Egrl, Fra2)
Tento poznatok povazujeme za mimoriadne vyznamny pri vysvetlovani mechanizmu adaptacného procesy|
a hyperreakcie organizmu na novy podnet. Pri sledovani receptorov CA v srdci je najvyznamnej$im poznatkom stresom-
indukovany vzostup B;-AR receptorov, ktoré maju protektivny G€inok na ¢innost’ srdca, o moze predstavovat’ jednu zo|
zloziek mechanizmu adaptacie SAS na stres. Ciele predloZzeného projektu boli kompletne splnené.
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The main aim of this project was to investigate the activity of sympathoadrenal system (SAS) at the molecular-genetic
level in rats and mice exposed to stress situations, especially the clarification of SAS adaptation process to chronic
influence of stressors and responses to novel, heterotypic stressors. Mechanisms of molecular-genetic regulation of the
catecholaminergic system have been investigated at the level of brain areas directly innervating SAS, sympathetic
ganglia (SG), adrenal medulla (AM) and at the level of sympatetically innervated effector organs, mainly in the heart.
Gene expression of catecholamine (CA) enzymes and receptors, gene promoters, transcription factors, and proteins
translation have been investigated. An important regulation by hypothalamic areas, especially the paraventricular
nucleus (PVN) of all components of SAS, including the heart, was found. PVN deafferentation reduced significantly
the SAS activity. Specific activation of brain areas, especially in animals adapted to stress were detected using
positrone emission tomography. Huge changes of mRNA levels and proteins (mainly elevation) of CA biosynthetic
enzyme genes, adrenergic receptors and transcription factors in AM, SG and the heart of animals long-term exposed to
homotypic stressor, or to heterotypic novel stressor were observed. Adapted animals have shown increases in the
majority of parameters measured, and their responses to novel stressors were exaggerated. In genetically modified
knock-out mice — CRH KO (they do not produce CRH and do not activate HPA axis) and DBH KO (do not synthesize
norepinephrine) the important effect of humoral regulation on expression of CA genes was confirmed. Microarray
analysis of AM has shown activation of several genes, which could be stated as candidate genes for adapted SAS
(Egrl,Fra2). We understand this finding as extremely important for explanation of the mechanism of adaptation process
and the exaggerated response of the organism to novel stressor. The most important finding in investigation of CA
receptors in the heart is the stress-induced increase in ;-adrenoceptors, which show a protective effect on heart activity
and may play a role in SAS adaptation to stress. The aims of this project have been completely fulfilled.
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