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AHHOTALMA

MpUYMHBI N MexaHW3Mbl 6ONBLUMHCTBA NCUXMYECKMX PACcCTPOMCTB [0 HACTOALLEr0 MOMEHTa He BbIACHEHDI. VI3BeCTHO,
uYTO CTPECC MOXKET NPOBOLMPOBaTh MaHU(ECTALMI0 JeNPECCUBHBIX 1 TPEBOMKHbIX PAacCTPOMCTB, OAHAKO OTKPLITbIM OCTAETCA
BOMPOC O POAW FeHETUYECKU OETEPMUHUPOBAHHBLIX MHAMBMAYaNbHbIX PasnnuMin B GOpMUPOBaHUM YA3BMMOCTU K MOCT-
CTPECCOPHBIM HEMPOXMMMWYECKWM HapYLUEHWAM, B TOM YMCIIe, BIUAIOLLMM Ha HEMPOMIACTUYHOCTb.

PaHHMe 1ccneoBaHMA NOKa3bIBaKT YBENIMYEHUE YPOBHA TTTIOKOKOPTUKOMIO0B B KPOBU B OTBET Ha OCTPbIN U XPOHUYECKUM
CTPECC U M3MEHEHWE IKCTMPECCUM TTIIOKOKOPTUKOUAHBIX U MUHEPaNKOPTUKOUAHBIX PeLenTopoB. XPOHUYECKUI U OCTPbIN
CTPECC TaKMe CMocobHbI YMeHbLUATh YpoBeHb HelpoTpoduyeckoro ¢paktopa Mosra (BDNF), Kotopblit BoBneYéH B GopMM-
pOBaHWe HOBbIX CUHAMCOB, POCT U pa3BuTHe HerpoHoB [1]. OgHaKo MccneoBaHNUI, HampaBAeHHbIX Ha U3yUYeHWe pasnnuymnii
B MOCTCTPECCOPHBIX M3MEHEHWAX 3KCMPECCUM TEHOB, KOOMPYIOLMX JaHHble HeNiKM B 3aBUCMMOCTM OT GYHKLMOHAMbHBIX
0c06eHHOCTEW HEPBHOW CMCTEMBI, HEIOCTAaTOYHO [J1A MOHMMAHMWA MOJIHOr0 MeXaHKW3Ma CTPeccoBOro OTBeTa.

Yno6HOM MoZenbto Ans U3y4YeHWA BNUAHUA FEHETUYECKU [eTEPMUHUPOBAHHBIX 0COBEHHOCTEN HEPBHOW CUCTEMBI Ha CTPecC-
PeaKTMBHOCTb ABMAKTCA NIMHUK Kpbic U3 bruokonnekumnn OTBYH UHctutyTa dmsmonorum um. .1 Masnosa PAH, cenek-
TUPOBaHHbIE N0 NOpory Bo36yAUMOCTM HepBHOM cucTeMbl [2]: nuHMA Bl (BbicoKMiA nopor Bo3byauMocTy, HU3KOBO36yaM-
Mbie) 1 HIT (HM3KMI nopor Bo36yauMOoCTy, BbICOKOBO36YAMMbIe). YCTaHOBNEHO, YTO AaHHbIE IMHAW OTIMYAIOTCA N0 CBOUM
MoBeIEHYECKUM PeaKLMAM Ha OAWTENbHOEe IMOLMOHaNbHO-H0/1eBOE CTPECCOPHOE BO3AEMCTBME U UMEIOT CreLmnpuyeckme
MONEKYNAPHO-KNETOYHBIE U ANUTEHETUYECKME U3MEHEHWA B CTPYKTYpax Mo3ra, BOB/IEYEHHBIX B IMOLMOHANbHBINA KOHTPOSIb
W peakumio Ha cTpecc [2].

Lienb pa6otbl. /3yuntb ypoBeHb MPHK reHoB rloKoKopTMKOMAHOMO M MUHepankopTukomaHoro peuentopa (NR3CT, NR3C2),
a TaKKe HepoTpodmyeckoro ¢axktopa mMo3sra (BDNF) B rvnnoKamne v KpoBM IMHWUIA KpbIC C KOHTPACTHOM BO36YAMMOCTbIO
HEpPBHOMW CUCTEMbI B HOPME U B pasHble CPOKM MOC/e AAMTENBHOMO IMOLMOHaMNbHO-60/1eBOr0 CTPECCOPHOr0 BO3AEHCTBUA.
0buee KONMYECTBO HMBOTHBIX B 3KCMEPUMEHTE cOCTaBMO 96 (M0 6 KMBOTHBIX B KaOOW KOHTPONIBHOW M 3KCMEpPUMEH-
TanbHOW rpynnax B KawaoM BPEMEHHOM TouKe). B KauecTBe Mopenu cTpecca UCMonb3oBanu AfIMTENIbHOE IMOLMOHANBHO-
bonesoe Bozgencteume no K. Mexty [2]. [1nA oLEHKM 3KCMPecCcUM FeHOB TIOKOKOPTUKOMAHBIX PELLENTOPOB M HEMPOTPOdU-
yeckoro daktopa 6bi1o npomssefeHo BbiaeneHne PHK n3 runnokamMna v KpoBW KpbiC ABYX NIMHWMA, OEKaNUTUPOBaHHbIX
yepe3 cyTku, 7, 24 n 60 gHei nocne ctpecca. AHanm3 aKkcnpeccumn reHoB npomssogunca npy nomowm MUP B peanbHoM
BpeMeHM C AanbHenwen 06paboTkon aaHHbIx no Metody AACt, Kputepua Kpackena-Yonnuca, MaHHa—YuUTHM.

AHanus aKcnpeccum M3yyaeMblX FEHOB Y MHTAKTHbIX MMUBOTHbIX MOKa3aJl, YTo BbICOKOBO36YAMMble Kpbickl iKUK HIT umetoT
3HauMMo bonee HU3KMIA YPOBEHb 3KCNpeccum reHa nr3c2 (KoQMpYIOLLEro MUHEPANKOPTUKOUOHLIA PeLenTop) B rMMMNoKaM-
ne no CPaBHEHWIO C HM3KOBO36YauMoW NHMel Bll. AHanus KpaTKOCPOUHOMO M [OArOCPOYHOr0 AEMCTBUA CTPEcca Ha ypo-
BEHb 3KCMpeccumn usyyaemblx reHos (nr3cl, nric2, bdnf) BbiaBun cHukenue ypoBHA MPHK bdnf B runnokamne y nuuum HI
K cpoky 60 gHer nocne cTpecca.

PesynbTaTbl N03BONAT NPELMNONOKUTb, YTO FEHETUYECKM LETEPMUHMPOBAHHbIE 0COBEHHOCTY BbICOKOBO36YAMMBIX HMBOT-
HbIX OMPefenAlT ocnabneHHble aganTaLyoHHbe BO3MOXKHOCTM UX HEPBHOW CUCTEMBI, @ CHUMeHHbIN ypoBeHb MPHK reHa
nr3c2 B rUNMoKaMme B HOPME W CHUMEHWE 3KCMpeccuu reHa bdnf B OTBET Ha CTPECC MOMKHO PaccMaTpuBaTh B Ka4ecTBe
0[JHOr0 U3 MapKepoB NoAo6HOro ocnabneHus.
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ABSTRACT

The causes and mechanisms of most mental disorders remain unclear. While stress is known to trigger depressive
and anxiety disorders, the role of genetically determined individual differences in forming vulnerability to post-stress
neurochemical disorders, including those that affect neuroplasticity, remains unresolved.

Early studies suggest that acute and chronic stress lead to elevated glucocorticoid levels in the bloodstream and alter
the expression of glucocorticoid and mineralocorticoid receptors. Additionally, both forms of stress can decrease the levels
of brain-derived neurotrophic factor (BDNF), which plays a role in neuronal growth, development, and synapse building [1].
However, current studies insufficiently explain the complete mechanism of the stress response as they only explore variations
in post-stress alteration of gene expression for proteins related to differing nervous system functional characteristics.

The strains of rats from the Biocollection of the Pavlov Institute of Physiology, RAS, are a convenient model for studying
the impact of genetically determined nervous system features on stress reactivity. The strains, selected based on
the threshold of nervous system excitability [2], include HT (high threshold of excitability, low excitability) and LT (low
threshold of excitability, high excitability) strains. These strains display contrasting responses to extended emotional and
painful stress and exhibit unique changes in brain structures implicated in emotional regulation and stress reactivity at
the molecular, cellular, and epigenetic levels [2].

The aim of this study is to examine the mRNA levels of genes encoding glucocorticoid and mineralocorticoid receptors
(NR3C1, NR3C2) and brain-derived neurotrophic factor (BDNF) in the hippocampus and blood of rat strains that exhibit
contrasting nervous system excitability. The study investigates interstrain variations in animals under non-stressful
conditions and changes in response to prolonged exposure to emotional and painful stimuli.

The experiment utilized 96 animals, with 6 animals in both the control and experimental groups at each time point. The
stress model utilized was long-term emotional and painful stress as per K. Gecht [2]. The study assessed the expression
of genes for glucocorticoid receptors and neurotrophic factor by isolating RNA from the hippocampus and blood of rats
of two strains decapitated at 1, 7, 24, and 60 days post-stress. Gene expression analysis was conducted through real-time
PCR and underwent further data processing using the AACt method. The statistical tests employed included the Kruskal—
Wallis and Mann-Whitney tests.

The analysis of the expression of the observed genes in intact animals demonstrates that highly excitable LT rats have
a significantly lower level of expression of the nr3c2 gene, which encodes the mineralocorticoid receptor in the hippocampus,
when compared to the low excitable HT strain. When studying the short-term and long-term effects of stress on the expression
of the observed genes (nr3cl, nr3c2, bdnf), a decline was observed in the level of bdnf mRNA in the hippocampus of the LT
strain 60 days after stress.

The study suggests that the genetically determined characteristics of highly excitable animals affect the weakened
adaptive abilities of their nervous system. One of the markers of this weakening is the reduced level of mRNA for
the nr3c2 gene in the hippocampus under normal conditions, as well as a decrease in the expression of the bdnf gene
in response to stress.
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