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06906030 3063500190 MOEGHIOL IMP3935 F9630MMBYOL X Mg F9ESOMODIol
33W0g090Ls s MMPsboBIoLOM30L LGB QoMb F9Jabsl, o3  Zobgds
LobMgHBMMHO s 9BIMRIAHOINWO ©7od30gd0lL 360369 M350 WOJ3g0MYBOm. SMLGOMBL
305350 bogmomo,  OHmIwgdog  LAHMILMO  LoEWOE0JdOL  EOML 309396300
035¢BsBOOLOM  250Mm0Ygbgds. 58 doBbom B3zgxbmM30L  YMMmIE®IdsdoLad3930  90IMBbs
369530060, 090L 25m35¢olfobgdom, MmI gl 3565L369wo §odmowaqbl gbmyabm® bogMomls.
36953060 36033690356 Breagols sGHVIEGOL MOHRHBOBIOL (3bM39wddggdol 3GMEgldo s
399m0Yygbgds dmgwo Moo bgo®mgagbgMoEommwo 935098900l OHML MYM393G I
L5TMOEGOSS3.

36mdowos, GMA bsbamdwogzo 3063500 MHoGIob IMM3930L 30MHMdYOTo 3MgsEHobol
93039660 dofmgds bl fymdl  9bgMgdolzn  3Mmiglgddo  BsGmwyro
89603963900l 559GH0vMYdL 303359308 MxMHYgddo. B39b0 33009390000 sROBS, ™I
590l 3053500 d0bYHBos LObMYHBMOO 3OMEFILIOOL Fo5dEH0IMYDs. 396GMIW MO Loliogbowrm
dmg3nws 969693030 30MmEgLgdOL  MHYRMoMmgdoLbmzol s®olb mTOR. h3zgb doge
d9bfogaroos mTOR-0l Gom)bmdMH030 (33003900 bobaMdwozo 3003500 MoGdol
©M3930L  30MHMdIBT0 s 3MJoBHobol gngdBHo v0bodbMw  33wowgdsbY. 3MgoGobol
930m9bmGo  dofimgds  BOoL  bsbymdwogo oMo MHo@dol  FggRs©
396300050900 LEBHMGLOL ML F9I30MJOIP0 MMM BMLGRMOOWoMgdyo mTOR-ob,
0bg39 dobo 59EH035GMMOL-AKT-b Gom©gbmdsl. 35MogeMo@, LEAMILOL MH™L Ggobodbgds
AKT-l 99569mg0m0 693ws@m®olb PTEN-0U 455d@06M9ds. B3gbo 33¢093900L baggwndzgewm By
3590007935 bsBEOYdS, HMA 30635000 MHOEHIOL IMV39300 A5TM39w9o LEHMILOL MM
PTEN-0U 9559&0996930bs s mTOR-0bs s AKT-U 9583060900b 30Bgbo dglodergdgaos ogmls
0530L 33060l 303035830L MxMHggddo NMDA-693933™M0l 30396M5JdG035305 5 99009390
CA*2 0mbgdols Gom©gbmdol gobems 3030359308 VX M990Td0. 258mmddMeos ImboBOHYdS
0dob  dgbobgd, MHmI  3OgsBHobol  sIdOMO o ob30MHMdgdMwos  dolo
dEWOGHMOHo 989JG00 NMDA 69393¢m0bg, Mg 59300908  xMgdos Ca2-ol
5096MdsL.



Annotation

Disruption of the natural circadian rhythm leads to changes in cellular metabolism and the
creation of a stressful environment for the body, which is manifested by a significant decrease in
synthetic and energetic reactions. There are many compounds that are used to prevent damage
during stressful situations. For this purpose, creatine turned out to be interesting compound for
us, given that the latter is an endogenous substance. Creatine has an important role in metabolism
and is also used as a therapeutic agent for a number of neurodegenerative diseases.

It is known that, exogenous supply of creatine in conditions of prolonged circadian rhythm
disturbances promotes the activation of enzymes involved in energy processes in hippocampal
cells. Our research has shown that the main reason for this is the activation of synthesis reactions.
The central signaling molecule in the regulation of energetical metabolism is mTOR. We have
studied the quantitative changes in mTOR under conditions of prolonged circadian rhythm
disturbances and the effect of creatine on this process. Exogenous supply of creatine increases the
amount of phosphorylated mTOR and its activator-AKT which decreases during stress, developed
as a result of prolonged circadian rhythms. At the same time, activation of PTEN, a negative
regulator of AKT, is observed during stress. Based on our studies, it has been suggested that PTEN
activation and decreased amount of mTOR and AKT during stress due to circadian rhythm
disturbances may be a result of NMDA -receptor hyperactivity in brain hippocampal cells,
resulting in an increase in the amount of CA?* ions in the hippocampus. It has been suggested that
the positive role of creatine is due to its modulatory effect on the NMDA receptor, which reduces

the amount of intracellular Ca?.



