MATEPNAJTTE KOHOEPEHLIM TOM 8, N2 4, 2023 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS 18 (4) 2023 Genes & cells
454

DOI: https://doi.org/10.17816/gc623235 ' 4.)

XpOHM‘-IECKMﬁ COLMaNbHbIN CTpeccC U rNMIOKOKOPTUKOUAHaA S
perynauua B otaenax rojioBHoro Mosra: pe3aMCTeHTHoOCTb
U/ NoBbilLIeHHaA '-IYBCTBVITEHbHOCTb?

H.M. bonpapb*, M1.3. Kucapetosa, B.B. PewetHuKos, A.C. LLlynionosa, H0.A. PabywwkuHa, P. CanmaH

WHCTUTYT umTonorum u reHeTukm Cubupckoro otaeneHusa Poccuiickoi akapgeMum Hayk, HoBocnbupck, Poccuiickan ®Oepepauma

AHHOTALMA

XpoHWYeCKWI coumanbHbI CTPeCC ABMAETCA MPUUYMHON PasBUTUA Pa3fIMUHbIX MCMXOMNATONOrMMA W Yalle BCEro COMpOoBO-
wpaaetcA nameHeHneM GpyHrumm MTHC. MoBbILIEHHBI YPOBEHb MIOKOKOPTUKOMAHBIX FOPMOHOB B KPOBM BbI3bIBAET CHavana
OCTpYI0 peaKkLuio opraHM3Ma, KoTopas B JaslbHEMLLEM 3aTyXaeT, Jaxe Mpy NPOJOMHKaloLLencA CTUMYNALUM TIIOKOKOPTU-
Kompamu. /3BecTHO, YTO CTeneHb Pe3UCTEHTHOCTM K MOBbILIEHHOMY YPOBHIO FOPMOHA MOMET BAMUATbL Ha IQPEKTUBHOCTL
Tepanuu npu NeYeHnn CTPecC-UHAYLMPOBAHHBIX McMxonatonormid. C Lenbio BbIABNEHUA MOJIEKYIAPHLIX OCHOB GopMU-
POBaHWUA TJIIOKOKOPTUKOMOHON PE3UCTEHTHOCTU Mbl NMpOAHaNM3MpOBanM BAMAHWME XPOHUMYECKOr0 COLMAbHOMO CTpecca
Ha TPaHCKPUMTOM [ABYX OTAENIOB FO/I0BHOIO MO3ra — npedpoHTanbHOM Kopbl U JOp3abHbIX AAep WBa — Ha 3KCNepuMeH-
TanbHOW MOJENU [enpeccum.

MbI OLIEHUNN YPOBEHb IKCTIPECCUMM FEHOB Y KOHTPOJIbHBLIX Mbllel nnHum C57BL/6 1 Mblller ¢ onbiToM cTpecca B TeueHue
30 oHer Kak B 6a3anbHOM COCTOAHWM, TaK U NpUY JOMONHUATENBHON CTUMYNALMM fieKcaMeTa30HOM. BeefieHne AeKcaMeTasoHa
(2 Mr/Kr) no3BosMI0 CMOAENMPOBATL CUTYALMIO MOBLILLEHUS YPOBHA TMIIOKOKOPTUKOMAOB M aKTUBALMM TTIIOKOKOPTUKOMU-
Horo pevienTopa. AHanM3 NOMyYeHHbIX Pe3yNbTaToB MOKa3as, YT0 XPOHUYECKMX CTPECC MPUBOOMT K Pa3BUTUIO PE3UCTEHTHO-
CTW K aKTMBaLMM TIIOKOKOPTUKOMOHBIMY FOpMOHaMu TombKo anA 15% reHoB B npedpoHTanbHoM Kope 1 25% B Agpax LUBa;
LA HUX NOKa3aHo OTCYTCTBME OTBETA HA CTUMYMALMIO IEKCAMETa30HOM Y CTPECCUMPOBAaHHBIX MUBOTHBIX U HaliMuMe peakuum
Y KOHTpOnbHbIX. A onA 66% reHoB B npedpoHTanbHov Kope v 40% reHoB B [op3anbHbIX Afpax LWBa OTBET Ha [eKCaMeTasoH
BbIN CUNbHEe B CTPECCMPOBAHHOM IpymMe, YeM B KOHTPOJIbHOM. B 3Ty rpynny BXOAM/M FeHbl, CBA3aHHbIE C MUMMYHHBIM OTBE-
TOM, TPAHCMOPTOM MOHOAMMHOB U OPraHM3auMei CUMHanMcoB. Y CTPeCCMPOBaHHbIX MBOTHBIX, B OT/IMYME OT KOHTPOAA, B OT-
BET Ha BBEEHVEe [JeKcaMeTasoHa NPOMCXOAMT NOAaBIEHME IKCMPECCUM MeHOB NPOTUBOBOCTANUTENBHBIX LUTOKVHOB, @ TaKHKe
reHoB, Y4acTBYOLMX B Npondupaumm B- u T-numdouutoB. KpoMe Toro, onbIT XpOHUYECKOr0 CTPecca MoBbILIAET YyBCTBU-
TeNbHOCTb K [1eKCaMeTa30Hy reHOB CEpPOTOHMHEPrMYeCKMX peuentopoB — Hirla v Hir5a. [nq reHa Hirla 6bina nokasaHa
permoH-cneuMdUIHOCTb peakLiMm Ha [eKCAMeTa30H Y CTPECCUPOBAHHbIX HUBOTHbIX: B NpedpOoHTaNbHOM Kope 3Kcnpeccua no-
BbiLLANach B OTBET HA A6KCAMETa30H, a B 0P3aibHbIX AApaX LUBA CHUMKanack. B aop3anbHbix AQpax LWBa Y CTPecCUPOBaHHbIX
HMBOTHBIX M3MEHANACh ELLE U YYBCTBUTENBHOCTb MEHOB, YHACTBYIOLLMX B ANPPEPEHLIMPOBKE 0NIUIrOaeHAPOLIMTOB.

Takum 06pa3oM, HalWwM AaHHble MOKa3bIBAIOT, YTO Pa3BUTUE AENpeccuu Mpy BO3LEWCTBUM XPOHWYECKOr0 COLMANbHOM0
CTpecca BbI3bIBAET KaK Pe3UCTEHTHOCTb K aKTMBALMM FIOKOKOPTUKOMZAMM, TaK U YCUNEHWE YyBCTBUTENBHOCTU K HUM.

KnioyeBbie cnoBa: rOKOKOPTUKOMIHbINA PELIENTOP; XPOHWUYECKUIA CTPECC COLMANbHBIX MOPaXKEHWH; OeKCaMeTasoH;
npedpoHTanbHas Kopa; Aop3aibHble AApa LWBa; TPAHCKPUMTOM.
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Chronic social defeat stress and glucocorticoid

regulation in brain regions: resistance

or hypersensitivity?

N.P. Bondar*, P.E. Kisaretova, V.V. Reshetnikov, A.S. Shulyupova, Yu.A. Ryabushkina, R. Salman

Institute of Cytology and Genetics of Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russian Federation

ABSTRACT

Chronic social stress causes various psychopathologies and is frequently associated with alterations in the HPA axis
function. The heightened glucocorticoid hormone levels in the bloodstream instigate an acute bodily response, which fades
over time, even with continued glucocorticoid stimulation. It is known that the resistance to elevated hormone levels can
affect the effectiveness of therapy in the treatment of stress-induced psychopathologies. Resistance to elevated hormone
levels can impact the effectiveness of therapy for stress-induced psychopathologies. To understand the molecular basis
of glucocorticoid resistance, we examined the effect of chronic social defeat stress on the transcriptome of two brain
regions — the prefrontal cortex and the dorsal raphe nuclei — using an experimental model of depression.

We assessed gene expression levels in C57BL/6 control mice and mice subjected to 30 days of stress, both under basal
conditions and following additional stimulation with dexamethasone. The administration of dexamethasone (2 mg/kg)
allowed for simulation of the upregulation of glucocorticoids and activation of the glucocorticoid receptor. The results
indicate that chronic stress induces gene resistance to glucocorticoid hormones in only 15% of prefrontal cortex genes
and 25% of raphe nuclei genes. In stressed animals, there was no response to dexamethasone stimulation, whereas
controls showed a reaction. For 66% of the genes in the prefrontal cortex and 40% of the genes in the dorsal raphe nuclei,
the response to dexamethasone exhibited a greater intensity in the stressed group as compared to the control group.
This set of genes comprises genes linked to immune responses, monoamine conveyance, and synapse establishment.
Under stress conditions, as opposed to controls, anti-inflammatory cytokine genes, as well as genes connected to
the growth of B- and T-lymphocytes, are downregulated in response to dexamethasone treatment. Furthermore, chronic
stress exposure heightens the sensitivity of serotonergic receptor genes Htrla and Htr5a to dexamethasone. The Hirla
gene exhibited a region-specific response to dexamethasone in stressed animals. Specifically, the expression of the gene
increased in response to dexamethasone in the prefrontal cortex, while it decreased in the dorsal raphe nuclei. Additionally,
the sensitivity of genes involved in the differentiation of oligodendrocytes changed in the dorsal raphe nuclei of stressed
animals.

Thus, our data demonstrate that chronic social defeat stress induces resistance and heightened sensitivity to to glucocorticoid
activation, resulting in the development of depression.

Keywords: glucocorticoid receptor; chronic social defeat stress; dexamethasone; prefrontal cortex; dorsal raphe nuclei;
transcriptome.
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