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N3yyeHne BO3OENCTBUS MOHU3MPYIOLWMX U3nydeHun (MU) Ha cTpykTypbl U PyHKUUWM LieHTpanbHOW HEpPBHOW
cuctembl (LUHC) ocraetca BaxHOW Hay4yHOW HayvyHO-MpaKTUYECKOM 3agader B obnactu paguotepanuu
OHKOrornyecknx sabonesaHuin U NPU OCBOEHUN AarnbHero Kocmoca. M Bbi3blBaeT CNOXHYH0 Lienb MOMEKyNApHbIX
N KMeTOYHbIX U3MEHEHWUN, BKITIOYas OKUCIMTENbHbIA CTpecc, rmbenb KNeTok, HerpoBocnaneHne, buoxnMmmyeckne
HapyLleHusl, KOTopble MOTYT NPUBOAAT K N3MEHEHNAM (DYHKLMOHANbHOW aKTUBHOCTW HEWPOHOB N CUHaNTUYECKON
NNacTUYHOCTU C NocreayoLWwnMy NoBeAEHYECKMMM U KOTHUTUBHBIMW HapyLLEHNAMM Y nabopaTopHbIX XUBOTHbIX. B
OaHHOM paboTe npoBefeHa cepus aKCNepPUMEHTOB 1 0606LLIEHbI M3BECTHBIE CBEAEHMS MO U3YYEHUIO HApPYLLEHUN B
paboTe MOHOAMWHEPrMYecKkMx CUCTEM W APYrux PerynsaTtopHbiX MeXaHM3MOB MO3ra, CBUAETEMbCTBYIOLIMX O
hopmMmpoBaHun pagnaumMoHHO-UHAYLMPOBAHHOMO HENpPOKOrHUTUBHOTO cuMHOpoma. B 4YacTHOCTH,
npoaHanu3MpoBaHoO OEeWCTBME MPOTOHOB, HEWTPOHOB, raMMa-kBaHTOB U MOHOB 2C B go3e 1 'p Ha AMHAMUKY
podamuHa (OA), HopagpeHanuHa (HA), cepotoHuHa (5-OT) u nx metabonutos, koTopas oLeHuBanack Yepes 1, 30
n 90 cytok nocne obnyyeHusi. 3HauMmble 3addekTbl Habnoganuce cnycts 1 cyTkM B npedpoHTanbHON Kope,
rmnnokamne u npunexailem sgpe. Yepes 30 cyTok nocne obnyyeHuss Hanbornee BblpaXeHHbIe pasnnMyunsa Mexagy
06yYEeHHBIMW N KOHTPOMbHLIMW KpbiCamMu Habnoganicb Ans yposHs OA u ero metabonutoB B CTpuaTyme,
npedpoHTaneHOM Kope 1 runnokamne. Tak, B cTpyaTtyMe Habnoganoce cHuxeHue yposHen A, NBK n JO®YK, B
TO BpeMs Kak B npedpoHTanbHON Kope nMen MecTo NpOTMBONOMNOXHLIN adhdekT. HesaBucmmo oT obnactu mo3sra y
06nyyeHHbIX KpbiC Habnoganuce uameHeHus ypoBHa 5-OUNYK. PagmaumoHHO-MHAYyUMpOBaHHOE yBenuyeHue
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yncrna mameHeHun B nokasatenax [OA-, 5-OT- u HA-cucteMm MOXHO OOBACHUTL HapyleHuem meTabonusama
HenpomegunaTopoB. B HacTosiwen paboTe nokasaHbl pasnnuMs B YyBCTBUTENBbHOCTM CTPYKTYP MO3ra KpbiC K
paavauoHHO-MHAYLMPOBAHHBIM U3MEHEHUSIM OMOXMMMWYECKUX NMapamMeTpoB, B TOM YUCrE Yepe3 KOHLeHTpauumu
OA, OO®VYK, NBK 1 nx metabonuTtoB, KOTOpblE UCNOSb30BaNMChL B KA4YeCTBE NokasaTteneln CKopocTn metabonunama
OA B HelpoHax. PesynbTaTbl 3KCNEPMMEHTOB CBUAETENLCTBYOT 00 YycuneHun HemnpoTpaHcmuccun [OA B
3aBMCMMOCTU OT obnactu Mo3sra. [lpoBefeHHble WUCCrefoBaHUSA Hapsgy C WM3BECTHbIMU  CBEAEHUSMU O
MoauduKaumm paboTbl perynsaTopHbIX CUCTEM MO3ra Mocre BO34ENCTBUS UOHU3MPYIOLLMX U3MYyYEHWI NO3BOMSOT
MOAONTN K pPacCMOTPEHMI0 COBOKYMHOCTU Habnogaembix 3ddeKToB kak K mnpoueccy opmupoBaHus
paguaunoHHO-NHOYLMPOBAHHOIO HEMPOKOTHUTUBHOIO CUHAPOMA.
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The study of the effects of ionizing radiation (IR) on the structures and functions of the central nervous
system (CNS) is an important scientific and practical challenge related to radiotherapy and issues of deep space
exploration. IR causes a complex chain of molecular and cellular changes, including oxidative stress, cell death,
neuroinflammation and biochemical disorders, which can lead to modification of functional neuronal activity and
synaptic plasticity with subsequent behavioral and cognitive impairments in laboratory animals. In this work, a
series of experiments was conducted and the data was summarized on the study of disturbances in the
monoaminergic systems and other regulatory mechanisms of the brain indicating the formation of radiation-induced
neurocognitive syndrome. In particular, we analyzed the dynamics of dopamine (DA), noradrenaline (NA),
serotonin (5-HT) and their metabolites 1, 30 and 90 days after exposure to 1 Gy, effects induced by of 2C ions,
protons, neutrons and gamma-rays. Significant effects we observed after 1 day in the prefrontal cortex,
hippocampus and nucleus accumbens. 30 days after exposure, the notable differences between levels of DA and
its metabolites in irradiated and control rats were detected in the striatum, nucleus accumbens and hippocampus.
Thus, in the striatum there was a decrease in DA, HVA and DOPAC, while in the prefrontal cortex the opposite
effect was observe. The most pronounced differences between exposed and control rats were seen through the
levels of DA and its metabolites in striatum, prefrontal cortex and hippocampus. Regardless of the brain region,
changes in 5-HIAA levels were observed in exposed animals. The radiation-induced increase in the number of
changes in DA, 5-HIAA and NA indices could be explained by impairment in the neurotransmitter metabolism. The
present study shown differences in the sensitivity of rat brain structures to radiation-induced changes in the level of
biochemical parameters, in particular through the concentrations of DA, HVA, DOPAC and their metabolites which
were used as indicators of the DA metabolism rate in neurons. Results of our experiments indicate an increase in
DA neurotransmission depending on the brain region. This study along with the known data on the modification of
the brain regulatory systems allows one to consider the variety of observed effects as a process of formation of
radiation-induced neurocognitive syndrome.
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