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3a mocneguue 50 €T KOHIEIIMS CTpecca 3HaUMTe/IbHO 9BOJTIOLIMOHMPOBAIa, 1 Hallle
TMOHMMAaHMe JieKallleil B OCHOBE HelipoOMOoJIoruy 3HaUMTEIbHO PaclIupuiIochk. BMecTo Toro,
YTOOBI CYMTATH CTPECCOBYIO OMOJIOTUIO AKTYaTbHOM TOTBKO B HEOOBIUHBIX Y YTPOKAIOIINX
YCIIOBUSIX, MBI TIOHMMAEM ee KaK HellpPepbIBHbIN, aJalITUBHBIN ITPOLECC OLIeHKM OKPYKalolIel
cpembl, PeoIoNIeHNSI ee U MpeIoCTaBIeHNs YeJIOBEKY BO3MOSKHOCTHM MPeIBUIETh U
CIIPaBJISIThCS C OymyIIyMu ImpoodeMami. XOTSI MHOTOE ellle IPeICTOUT OTKPBITh,
dbyHmameHTaNbHAS HEMPOCXEMa, JIesKallasi B OCHOBE 3TUX ITPOIeCCOB, Obla MIMPOKO OYepUeHa,
KJIIOUEBBIE MOJIEKYJITPHBIE UTPOKM OB UIEHTU(PUIIMPOBAHDI, Y BJIMSHME 3TOI CMCTEMbBI Ha
HepOoIUIaCTMYHOCTD ObIJIO XOPOIIIO YCcTaHOB/IeHO. COBCceM HeIaBHO Mbl CTa/IM LIEHUTh
KPUTMUECKOe B3aMMO/IeCTBYE MeKIY MO3TOM ¥ OCTaJIbHOV YacCThIO Tejia, TOCKOIbKY OHO
OTHOCUTCS K peakiyy Ha CTpecc. BaXkHO OTMeTUTD, YTO 3Ta CCTeMa MOKET CTaTh
Teperpy>keHHO 13-3a MTOCTOSTHHBIX SKOJIOTMYECKUX TPEOOBaHMI K YeJIOBEKY, OYIb TO
dbusmueckme, GuU3MOIOrNIYECKME WM TICUXOCOIMAIbHbBIE. BiMsHIE 9TOI ITeperpy3ku BpeIHO
ILJIST 3I0POBBSI MO3Ta, ¥ 3TO IIPMUBOJUT K YSI3BMMOCTH K II€JIOMY PSITY PAaCCTPOICTB MO3Ta,
BKJII0YAst OOJIBIITYIO AeTPeCcCuio M KOTHUTUBHBIN nebuiiut. Takum o6pa3om, CTpeccoBast
0610JIOTUSI SIBJISIETCSI OMHOM 13 HauboJjiee MOHSTHBIX cUcTeM B apheKTUBHOI HEMpOOMOIOTUA U
SIBJISIETCS A eaabHOI MUIIIEHbIO JJIs1 pellieHus TaTohu3MOoIoruy MHOTUX 3a00/IeBaHNi,
CBSI3aHHBIX C MO3TOM. VIcTOpMSI, KOTOPYIO MBI TIpeiCTaB/isieM, HauajlaCh C OTKPBITUS
[JIIOKOKOPTUKOMIHBIX PELIENITOPOB B TUIIITOKAMIIE M PaCIIpOCTPaHWIACh Ha IPyTMe 06/1acTu
MO3ra KaK Ha SKMBOTHBIX MOJIEJISIX, TaK M B UeJIOBEUECKOM MO3Te C JaTbHEMIIM OTKPhITHEM
CTPYKTYPHOVI ¥ QYHKIIMOHAIbHOM aalITMBHOM MJIACTUYHOCTY B OTBET HA CTPECCOBBIE U IpyTye
TepesKMBaHMSI.

KoHuenuus cTpecca MpoOHM3bIBAET HAIIY KYJIbTYPY Ha HECKOJIbKMX YPOBHSIX. B 0OBIYHOM SI3bIKe
9TO yKa3blBaeT Ha TpeboBaTe/lbHOe, MHOT 1A MTOIaBISIONIee, COCTOSIHME, COITPOBOsKIAIOIIeecs
HeraTUBHBIMM SMOLMAMMA. 111 MHOTMX YY€HBIX CJIOBO CTPeCC acCOLMUPYETCS C
xapakTrepuctukoit Cesbe peakiuu «6eii uau 6erv» Ha yrpo3sy, TO eCTb OCTPOIA, alalTUBHOIA
peakiyu Ha pas3gpakuTesb OKpyxkatolleil cpeasl. Ho 3a mocieguue 50 neT HayKa B 11€JIOM U
Hepo6MOJIOTHS B YaCTHOCTM PACIIMPUIN STU UIeU BO MHOTUX M3MepeHUsIX. Mbl TOHMMaeM
61oornuecKue peakiuu Ha OMONOTHUI0 CTpecca He C TOUKM 3peHMsI TOPOXKIeHsI HeraTuBHOTO
COCTOSIHMSI, @ KaK TUIIMYHO TOJI0KUTEeIbHBIN, afanTUBHbIV HAO0p MeXaHM3MOB, KOTOpPbIe
MOBBIIAIOT BBDKMBAEMOCTh. UTO He MeHee BayKHO, MbI IIPUIIIN K IIOHMMaHUI0 TOTO, YTO
610J10THS CTpecca — 3TO He MPOCTO «aBapuifHasl CUCTeMay, a CKOpee HellpepbIBHbIN MPOoLecc:



TEJI0 ¥ MO3T aJIalITUPYIOTCS K HAIlleMY TTOBCEJHEBHOMY OITbITY, HA3bIBAEM JIV MbI UX
CTPECCOBBIMM WJIK HET. DTOT OIBIT BKIIOYAET B CeOs HAIly TPUBEPSKEHHOCTH WJIM OTCYTCTBIME
TAKOBOI HAllleMY IIMPKATHOMY LIUKITY, ONVHOKY JIM MbI MU COLIMAIIbHO MHTEPAKTUBHBI, HAIILY
eXeJHEeBHYIO (p131MUeCKyI0 aKTMBHOCTb, SKMBEM JIV MbI B TIEPEIIOJTHEHHOI, IITyMHO, OITacHO
cpelie Wiy MMeeM AOCTYII K 3eJIEHbIM HaCaKIEeHMSIM ¥ HEKOTOPbIM MCTOYHMKAM MUpa U
CIOKOVCTBUS. YUUTBIBASI 3TO, MBI IIPM3HAEM, UTO XPOHMUECKII, HEKOHTPOJIUPYEMBIN CTpecC
He TOJIbKO HeraTuBeH, HO ¥ MOXKeT CTaTh TOKCMYHbBIM, HAHOCS Bpe[l GU3nu4ecKoMy 1
TICUXMUUYECKOMY 340pOBbI0. TakKMM 00pa30M, MbI CTa/IM Pa3anMyaTh «XOPOILINI CTPecc» 1
«moxoii crpecc» (McEwen, 2019; Cnencep-Curan u Akui, 2019).

Takoii B35 Ha GMOJIOTHIO CTpecca IMPUBEJI K IMTOHITUIO a/JIOCTa3a U a/VIOCTaTUYeCKOi
Harpysku/meperpysku (puc. 1). AJjocTa3 OTHOCUTCS K aKTUBHOMY MpPOILieccy aganTaiuum u
roaaepskaHus CTabMIIbHOCTY (MJI TOMEOCTa3a) MoCPeICTBOM ITPOU3BOACTBA MEAMATOPOB,
TaKMX Kak KOPTU30JI, KOTOPbIe CITIOCOOCTBYIOT afganTauyun. OHAKO, ec/i BO3MYIIeHMS B
OKpY’Kalolei cpeae HeyMOJIMMBbI, 3aJJaHHOe 3HAaUeHMe PaBHOBECHSI JOIKHO ObITh M3MEHEHO Ha
«HOBYIO HOPMY», ¥ 9TO MOKET ObITb JOPOTOCTOSIIUM JJIs1 OpraHu3Ma. «AJIIocTaTuueckast
Harpy3ka OTHOCUTCS K 1leHe, KOTOPYIO0 OPTaHM3M IIJIATUT 3a TO, YTO BbIHYKIEH
aanTUPOBATHCS K HEGIATOMPUSITHBIM IICUXOCOIMATbHBIM MM GU3NIECKUM CUTYAIUSIM»
(McEwen, 2000). 9Ty KOHIEIIIMM ITOJUYePKMUBAIOT 3aIIMUTHbIE 3()(EeKThI MHOXKECTBEHHBIX,

HeJIMHEeMHBIX MeAMaTOPOB afanTalliy, a TAakKe yiepo, KOTOPbIii BOSHMKAET, KOTa OJHU U Te
ke MeMaTOpPbl Upe3MePHO UCIIOAb3YIOTCS WM AVCPETYIUPYeMbI.
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PucyHoK 1.

Mo3r sIBJIIeTCSI OCHOBHBIM OpPTaHOM, KOTOPbII BOCIIPMHMMAET U pearupyeT Ha TO, UTO SIBJISIETCS
CcTpeccoMm it uesioBeka. OCHOBHOJ (DyHKIIMEN KOPTIU30J1a U IPYTUX MeAMaTOPOB alylocTasa
SIBJISIETCS cofelicTBMe amanTauyu. OgHaKo Ype3MepHoe UCII0b30BaHye U/WIN IUCPEerysius
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cpeny MeauaToOPOB ajIocTas’a MPUBOIST K a/UIOCTATUUECKOI HarpysKe (MM Ieperpyske) u
YCKOPSIIOT 60JIe3HEHHbIE TTPOIIECChI, TaKMe KaK CepIeuHO-COCYAMCThIe 3a60IeBaHms, TuabeT u
addekTMBHbBIE pacCTPOIICTBA.

OTa MMPOKast U Pa3sBUBAOIIASICS KOHIIEIIVS OMOJIOTUM CTPecca CTaBUT MO3T B LIEHTP peaKiun
Ha OIIBIT, TTOCKOJIbKY OH MHTErpupyeT MH(GOPMAaLMIO O BHYTPEHHE U BHEIIHEN cpefie U
dbopmupyeT peakiuyu Kak Ha CMCTEMHOM, TaK ¥ Ha MMoBeJieHYeckoM ypoBHSIX (McEwen, 1998).

Mosr sBJsIeTCs ySI3BMMbIM OPraHOM, KOTOPBI MOYKET ObITh IMTOBPEXIEH TOKCUUECKUM
CTPeccoM, HO OH TaKkxKe CIoco6eH K afan TMBHO IJIACTUYHOCTY U YCTOMUMBOCTH. JTa
IUIACTUYHOCTD CYLIEeCTBYET Ha MPOTSDKEHUM BCe XKM3HU, C KPUTUIECKMMU TTIepUOAaMU,
TaKMMM KaK PaHHSIS KM3Hb U ITOAPOCTKOBBIV BO3PACT, KOTIa 3TO 0COOEHHO OUEBUTHO.
HelipoHHble aganTaiyy K OKpy>KamlIei cpefie HakKalMBaTCS Ha TIPOTSKEHUY BCe KU3HU, U
dyHKIMS MO3Ta B /1106071 60J1€€ TTO3HNMIT MOMEHT SKM3HU SIBJISIETCS Pe3Yy/IbTaTOM OIThITa U
SMUTEeHEeTUUECKUX M3MeHeHMI1, KOTOpbIe TPOMCXOIAT OO 3a4aTysi, BO BpeMsi bepeMeHHOCTH U
Ha IPOTSDKEHUM BCEro MOCTHATAIbHOTO Pa3BUTHS.

OTa peKOHILeNTyaIn3alMs CTpecca Takyke OCHOBaHA Ha BIeYaT/ISIIONeM 00beMe 3HaAHUI O ero
6110JI0TMYeCKMX OCHOBAX Ha MOJIEKY/ISIPHOM, KOHTYPHOM U 9HAOKPMHHOM YPOBHSIX. 3HAKOBbIE
OTKPBITHSI KJTIOUEBBIX MOJIEKY/ISIPHBIX UTPOKOB B COUETAHUM C XapaKTePUCTUKOI Jieskaleii B
OCHOBE HEIIPOHHOJI CXeMbI 00eCIIeUMBaIOT 3aXBaThIBAIOIIYIO OCHOBY JIJIsI [IOHMMAaHMS 6a30BOVA,
0611eit PyHKIMM BO BCEX OpraHM3Max, KOTJIa OHM CITPABJISIIOTCS U aJaTUPYIOTCS K
OKpy>katolei cpefe. UTo He MeHee BaXKHO, ITOCKOJIbKY ICUXUaTpudecKe, aiIuKTUBHbIE U
MHOTYe HEeBPOJIOTMYeCKIe PACCTPOICTBA YaCTO BbI3bIBAIOTCS MU YCYTYOISIIOTCS SKM3HEHHBIMU
CTpeccopamm, CTpeccoBast 6M0IOTHs MpeCTaBsIeT CO60¥ TPaMILIMH JJIs1 TPAHCSILIMOHHBIX
Mccaen0BaHuii 10 BCEMY CIIEKTPY PacCTPOICTB FOJIOBHOTO MO3ra.

B 3T0i1 cTaThe MBI CYMMMPYEM TO, UTO MbI CUMTAEM KIIOUEBBIMMU UOESIMU U pe3yIbTaTaMMu,
KOTOpPbIE TTOMOT/IM chOPMUPOBATH 00/IACTh HEMPOOMOJIOrMY CTpecca 3a rmocaemHue 50 jer.
XO0Ts 0630p He SIBJISIETCS MCUYEPITHIBAIOIIVIM, MbI ITOJTHOCTHIO IIPM3HAEM MHOTOUYMCIEHHbIE U
KpUTHUYECKIMe BKIAAbl IPYTUX JIab0OpaTOPMii, MHOTME 13 KOTOPBIX YIIOMMUHAIOTCSI B TEKCTE VTN
TabIMUIIaX.

OcHOBHBIE HeVIpOHHBIE ¥ MOJIEKYJ/ISIPHbIE 3JIEMEeHTBI CTPeCCOBOI CUCTEeMbI

Kackaz, cobbITHit, TPUBOASIINIA K aAATITUBHON CTPECCOBOI peakivi, XOpOoIlo ouepueH (puc. 2).
OcTpo HOBBI, HEOKUAAHHDII VI YTPOKAIOIINIT CTUMYI, JIMOO BHYTPU OpraHm3ma, Jinbo B ero
cpene, BbI3bIBaeT HeMIPOHHbIE peakliUu B MO3Te, KOTOpPble COOTBETCTBYIOT 3TOMY CTUMYITY
(HampuMep, B CTYXOBOIt cCTeMe, eCiu 3TO ObUT TPOMKMIL 1IyM). 3a IIpefiesiaMiu CEHCOPHOTO
KoJupoBaHMst HaxoauTcst abdekTuBHas peakiiysi, KOTOpasi MapKUpyeT CTUMYJI Kak 3aMeTHbIA,
peneBaHTHbIN, MHOTIA TTOJIOKUTEbHBIN, a MHOTAA yrposkaromuii. I[TocjiegHmii 061mmit myTh o181
3TOro adGeKTMBHOTO OTBETA IMIPUBOAUT K ITApaBEeHTPUKYISIPHOMY siaApy rurnotanamyca (PVN),
rJle OH aKTUBUPYET BbICBOOOKIEHE KOPTUKOTPOINH -puan3uHr-daxrropa [CRF; nmm
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KOPTUKOTPOIMH-puan3uHr-ropmoHa (CRH)], a Taxke apruHyuHa Ba3onpeccuHa. JTu
HePONeITUAbI 3aTeM CTUMYIMPYIOT BBICBOOOKIEHNE alPEHOKOPTUKOTPOITHOTO TOPMOHA
(AKTT) n3 mepenHero runodusa, YTo MPUBOAUT K CUHTE3Y U BHICBOOOKIEHUIO
[JIIOKOKOPTUKOMIOB M3 KOPbI HAATIOUEUHMKOB. ITU TJTIOKOKOPTUKOMILI 00/1aIal0T IMMPOKMUM
CIIEKTPOM JEeJCTBMS 10 BCEMY OPraHu3My (BK/IIOUasi SHEPreTUUecKuii 6asaHc ¥ yTUIM3aLIo
[JIFOKO3bI, KaK YKa3aHO B X HA3BAHUN).

—L Multiple Mechanisms of Action

of Glucocorticoids on the Brain

Genomic Effects:
Transcriptional regulation
(Positive & Negative)

Non Genomic Effects:
e.g. Direct release of glutamate
Feed forward BDNF Interactions
Activation of endocannabinoid
secretion.
Modulation of Mitochondrial
Function and Energy

|

PucyHOK 2.

KitoueBble ayeMeHThI TuM6myeckoit HPA. ['TIOKOKOPTUKONUIBI BO3BPAILIAIOTCS B MO3T, UTOObI
cIepskaThb peakuuio Ha cTpecc. OHM mpousBoaiaT cBou fgericteus yepe3 GR u MR, koTopsie
00BIYHO KIACCUDUIIMPYIOTCS KaK JIUTAH/ -3aBUCKUMbIe (aKTOPbl TPAHCKPUITIIM, KOTOpbIE
9KCIIPECCUPYIOTCS B HECKOIBKMX 06/IaCTSIX MO3Ta, 0COOEHHO B TUIITIOKAMITe.
['mokoKOpTUKOUAHBIE 3G (eKThl B MO3Te BKIIOUAIOT He TOJbKO MpsSIMble 1 KOCBEeHHbIe
reHOMHbIe JIeVCTBYSI, HO U TIPSIMYIO CTUMYJISIIIIO BBICBOOOKIEHMS TJTyTaMaTa M CTUMYJISIIINIO
MPOMU3BO/ICTBA HIOKAHHAOMHOMIOB, KOTOPbIE 3aT€M BO3BPAIIAIOTCS K BBICBOOOKAEHMIO
rayramaTa ¥ TAMK u geiicTBUSIM B MUTOXOHIPUSIX, YTOOBI TOBAUATH Ha 6ydepusannio Ca: u
obpasoBaHMe cBOOOAHBIX paayKanoB. BDNF, B mpucyTCTBUM INTIIOKOKOPTUKOUIOB,
dbochopunupyer GR B MecTax, 061er4aronmux ero TpaHCJI0KAIMIO B SIIPO KIETKY JIJIsSt
TPaHCKPUTIIMOHHBIX IeCTBMUIA; 3TOT 3 EKT SIBSIeTCs CMHEePreTUYecKM CO CIIOCOOHOCThIO
TJTIOKOKOPTUKOUIOB CITOCO6CTBOBATh hochopummpoBannio pererntopa TrkB He3aBucumMo oT
BDNF. B tabiuiie 1 mpuBeaeHbl MeXaHMUCTUUYECKIE UCCIeIOBaHMS MeIMaTOPOB U KJI€TOUHBIX
MPOLeCCOB, KOTOPbIE YUACTBYIOT B PEMOJIEIMPOBAHNY HEMIPOHOB B TUIITIOKaMIIe, MUHIOAIMHE U
npedpoOHTAIbHOI KOpe.

[IsTHAECST JIET Ha3a, MPUMEPHO BO BpeMs ocHoBaHMs O611ecTBa HEBPOIOT UM, KOHIIEITLIVST
ocu runoTanamo-runodus-HagamnoueuyHnk (HPA) cyiiecTBoBasa B HelipO3HIOKPUHOIOTUM, HO
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aKIIeHT ObUI C/leJIaH Ha POJIY MperoaraeMbIX BbICBOOOKAAIOIINX (PAKTOPOB B TUIIOTa/IaMyCe C
HeOOJTBIIIM aKIIEHTOM Ha Apyrue 061acTy Mo3ra. Bbuti TaBHME TTOMCKY MOJIEKY/ISIPHOTO
TTOHMMAaHMS BCeX K/IIOUEBBIX UTPOKOB B Ocy HarpspkeHMs. HoBatopckast pabora (Li et al., 1942,

1955) mpuBesna K nsonsiyuu AKTT ot runodmsa (Turecki and Meaney, 2016). K 1970-m rogam
sjieraHTHas 6uoxuMmueckast pabora rmokasasna, uro AKTI TpoMcXoguT U3 CJIOKHOTO
MOJIEKYJISIPHOTO TIpelleCTBeHHMKA, KOTOPbIN KogupyeT He ToabKo AKTT, HO 1 onMonaHbIi 3-
SHIOPGUH U a- U B-MeTaHOIUT-CTUMYIMUpYIoluii ropmoH (Mains et al., 1977; Pobeptc u

['ep6epr, 1977). CopoK jieT Ha3aj MoIHbIN npeaecTBeHHUK AKTT/sHmopduHa 6611
KJIOHMPOBAH U CTaJl U3BECTEH Kak nmpoonmomenankoptvH (POMC; Hakauuim u ip., 1979).

POMC mnoziBepraeTcst yIopsiIo4YeHHOM IMOCTTPAHISIIMOHHOM 00paboTKe B IepeaHeii 4acTu
runodusa s BbIcBo60KIeHMst ropMoHa crpecca AKTI B KpOBOTOK BMeCTe C [3-
aunorpornaoM. POMC 6b11 IepBbIM I€HOM, SKCITPeCccyst KOTOPOro Oblia
MPOAEeMOHCTPMPOBAaHA B MO3Te C MCII0JIb30BaHMeM rubpuanusaium in situ (Gee et al., 1983).

V3ke Toraa 6pu10 sicHO, uTo POMC Mo3ra BoIToNHSIeT QYHKIMM, OTanyHble oT TUTTOOU3A
POMC (AKkil et al., 1984). T'mnioramamuueckue ¢hakTopsl, BeicBobokmawmye AKTT u3

repenHero runodusa, Takke 6bUIM IIPeaMeTOM MHTEHCUBHOIO MOoMCcKa. XOTS CBUIETEIbCTBA
Pas3IMUYHbIX BUIOB JeSTeIbHOCTH MOSIBIINCh B 1960-x rogax (Schally et al., 1960), TolIbKO B

1981 romy Vale et al. (1981) uzonmupoBanu CRF 1 mpogeMOHCTPpUPOBAJIN, UTO OH BbICBOOOKIAET
AKTT.

I[TyTb K 6071€€ MNPOKOMY HEMTPOHHOMY (POKYCY Ha MO3Te B M3yYeHUM CTpecca Havascs ¢
OTKpPBITUS B 1968 roay npearosaraeMbIX pelenToOPOB [IJIsI CTePOMI0B HAAIIOYEeUHKOB B
TUITITOKaMITaJIbHO (popmanum. B aToit paboTe mcronb30Banu SH-KOPTUKOCTEPOHA Y
aJipeHAIMHOMM3MPOBAHHBIX KPbIC, a 3aTEM Y MaKaK-pe3yCcoB, UTOObI BU3ya/IM3MPOBATh
CBSI3bIBaHMeE 3TOTO CTEPOUAHOTO rOpMOHa B HepBHOI1 cucteme (McEwen et al., 1968).

OTKpBITHE 3TUX CANTOB CBSI3bIBAHMS TTTIOKOKOPTUKOMUOB TUIITIOKAaMIIa PacIMpPWIO eiicTBue
TOPMOHOB 3a IpeJesbl TUIIoTaaaMyca 4o 06;1acTy Mo3ra, KoTopasi, Kak yxe 0bl710 MU3BECTHO,
y4acTByeT B 00yueHUM U MaMsITH, Co3[aBasi IIOUBY 151 ropa3fo 6osee MMpoKoit
KOHIIeTITyaau3alnm, 060011eHHOI BbIllle. DTO MpeIBelaio UCccaefoBaHe, KOTOpoe MoKa3ajo,
YTO MO3T $SIBJISIETCSI MUIIIEHbI0 MHOTOUMCIEHHBIX IPYTUX TOPMOHOB, BKJIIOYAst 101,
IUTOBUIHYIO XeJie3y U MeTaboamvyeckie TOPMOHBI, TaKye Kak MHCYAUH U rpesinH (McEwen

2007). OpHako mpoiigeT >25 neT, mpexkae uem OyaeT uaeHTUGUIMpoBaHa MOJIEKy IIpHast
MPUPOJIA STUX CANTOB CBSI3BIBAHMSI TIIIOKOKOPTUKOUIOB.

B HacTosiee Bpems U3BECTHO, UTO BO3AEICTBME TTTIOKOKOPTUKOMIOB HAa MO3T (KOPTUKOCTEPOH
Y TPBI3YHOB U KOPTU30J Y UeJI0BEKa) OTIOCPEN,0BAHO ABYMS OCHOBHBIMU perenTopaMu,
[JIIOKOKOPTUKOMIHBIM perieniTopoM (GR) 1 MuHepanokopTuKouaHbeIM perienrropom (MR). O6a
SIBJISTFOTCSI JINTAH[T-aKTUBMPOBAHHBIMY (haKTOpPaMM TPAHCKPUTIIIUY (TO eCTh CBSI3bIBaHME
CTepOUA0B U3MeHSIET UX TPAHCKPUIILIMOHHYIO aKTMBHOCTD), YTO IMIPUBOAUT K MOJIOKUTETbHOMI
WU OTPULLATEIBHONM PErysuum 3KCIpeccum nx reHoB-MmullieHei. Kinonmuposanue I'P umesno
MecTo B Hauasie 1980-x rogoB (Miesfeld et al., 1984; Xomien6epr u ap., 1985). Bckope mocie

9TOrO Ioc/aem0BajI0 KioHupoBanue MR (Arriza et al., 1987). BmocimenctBuy MR Gbut

KJIOHMPOBAH HEMoCpeICTBeHHO 13 6ubamoreku rumnmnokamia (Patel et al., 1989), u ero
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aHaTOMMYECKast IKCIIpeccusi B MO3Te OblIa orpezeneHa B IpsMoM cpaBHeHnu ¢ GR, mokasbiBast
UX G/IM3KYI0 KOSKCITPECCHIO BO MHOTMX o6macTsix mo3sra (Herman et al., 1989). MR umeet 6oiee

BBICOKOE CPOJICTBO K INIIOKOKOPTUKOMIAM, ueM GR, 11 B Mo3re OH GYHKIIMOHUPYET
corsacoBaHHO ¢ GR B KOHTpOJIe cTpecca 1 ero BAusiHusI Ha aheKTUBHYIO M KOTHUTUBHYIO
dyukumio (Joéls and de Kloet, 2017). B To Bpems Kak I'P 61 BOB/IEUEH B CTPECCOBYIO

OTpPUIIATETbHYI0 06paTHYIO CBSI3b, MP ObLT BOB/IEYEH B MOIYJ/ISILIVIO 6a3aIbHOTO
[IIOKOKOPTUKOMAHOIO IMPKAAHOTO pPUTMa U MyJ/IbcalMOHHYI0 cekpernyio AKTT B KpoBb
(Bradbury et al., 1991; Gjerstad et al., 2018).

3mopoBasi peakiiys Ha OCTPbIi cTpeccop TpebyeT Kak GbICTPOIA, TaK ¥ SHEPTUYHOM aKTUBAIN
OTBETa, KOTOPbIN MPUBOAUT K CMHTE3Y M BBICBOOOKIEHUIO INTIOKOKOPTUKOMIOB, KaK OMMCAHO
BbIe. Ho 910 Takke TpebyeT 3(pheKTUBHBIX CPEACTB MTpeKpaleHns 3TO peaKiu Ha CTpecc,
YTOOBI M30€3KaTh MEePErpy3Ky CUCTEMbI MOIITHBIMM JECTBUSIMY TOPMOHOB CTpecca. ITO
OKOHUYaHMe OCHOBAHO Ha MeXaHM3Me OTPUIAaTeIbHOI 0O6paTHO CBSI3M, KOTOPbIN OIoCcpenoBaH
Ha MHOTUX YPOBHSIX — runoduse, PVN 1, oco6eHHO, ruInoKamMiie, KoTopblii 6orat I'P, HO B
KOTOpPOM CYTOYHas Bapualyus IIIOKOKOPTUKOMIOB 3aCTABJISIET CUCTEMY OTK/IIOUYATh peakinio
HPA, a He gmeiicTBoBaTh Kak TepmocTtar (Akana et al., 1988; Jacobson et al., 1988). HeliponHast

1Ienb, KOTopas coeayHsieT rurmokamii ¢ PVN 1 MmeeT pelialoliee 3HaUeHMe 11151 IpeKpallleHUsI
peakiuy Ha cTpecc, Oblja BIIepBble ouepueHa jabopatopueii S. J. Watson (Cullinan et al., 1993;

[lepman u ap., 1995). OH BKIlOUaeT B ce6s1 OMCHHANITUYECKUI TyTh OT rumnmnokammna K PVN ¢

peTPaHCASILMOHHON CTaHIIMEN B JIOXKe siipa KOHeUHOV cTpun. [lopaxkeHs BIOJIb STOTO IYyTU
npuBogiT K runepskcrnpeccuyt MPHK CRH B PVN u gnnuTenbHbIM CpOKaM peaKkliii Ha CTpecc.
Kak 6ymeT onmcaHo HIKe, 9KOJIOTUYECKMe U TICUXO0COLMaabHble ()aKTOPbI, KOTOPbIEe HAPYIIAIOT
paboTy rUITIIOKAMIIA, TAKXKE MOTYT ITPUBECTU K Upe3MEPHOMY YPOBHIO TTTIOKOKOPTUKOWU/IOB,
YTO, B CBOIO 0UYepelb, MOXKET ellle 60JIblile TTIOBPeIUTh TUITITOKAMIT.

Kak cucTeMbl MO3ra ¥ Tejia IOCTOSTHHO B3aMMOJEVCTBYIOT JI/IS1 30POBbSI MO3ra U Ipu
pasBUTHUM 00JIe3HEe

VpeHTuduKaIys penenTopoB «TOPMOHA CTpecca» B TUIIIIOKAMIIE IIPUBeJa K MHOXKECTBY
IPYTUX HaTlpaB/ieHMii. B Jomo/IHeHNe K TUIIIIOKaMITy, ObIJI0 OGHAPYKEHO, UTO TaKue
peIenTopbl IKCIIPECCUPYIOTCS U IECTBYIOT B IPYTUX 00JIACTSAX MO3Ta, yIYaCTBYIOLIUX B
MO3HAHUY ¥ SMOLMSIX, TAKMX KaK MUHIAIVHA U Tped@poHTabHAs Kopa (puc. 1, ,2), a ocTpble u
XPOHMYECKVE CTPECCOPBI BI3BIBAIOT aJalITUBHYIO CTPYKTYPHYIO IIACTUYHOCTD BO
B3aMMOCBSI3aHHBIX 06/1aCTSIX MO3Ta. AZATITUBHAS IIJIACTUYHOCTb — 3TO TEPMUH, KOTOPbIA
OITMCHIBAET, KAK XPOHUUECKUIA CTPECC MOKET PEKOHCTPYMPOBATH MO3T HEIPOIIPOTEKTOPHBIM
00pa3oM, BbI3bIBasI BTITMBaHME AEHIPUTOB M MOTEPIO CMHATICOB B 00J1aCTSIX, KOTOPbIE OUEHD
YYBCTBUTEIBHBI K CTPECCY, TAKMUX KaK TMITIIOKAMII, MeAuaabHasi MUHIAIMHA ¥ MeOuabHast
npedpoHTaIbHASI KOPA, B TO K€ BpeMsI BbI3bIBasl paciipeHye JeHIPUTOB ¥ HOBBIX CMHAIICOB B
IPYTUX 06/1aCTsIX, TAKMX KaK 6a3o/aTrepasbHast MMHIQIMHA U opouTodpoHTanbHas Kopa (Price
and Drevets, 2010 r.; MakbiosH 1 Moppucos, 2013; Chattarji et al., 2015; Jlay u ap., 2017).
91 Mopdosornueckye M3MeHeHMs BbI3bIBAIOT M3MEHEHMSI B IIOBEIEHUECKIX, BEreTaTUBHBIX U
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HePOIHIOKPUHHBIX QYHKIIMSIX, KOTOPBIE MOAXOIST IJIsI 60pbObI C TEKYIIMM CTPECCOPOM
(HampuMep, TTOCTOSTHHAST YTPO3a MU OMTACHOCTb).

OcHOBBIBAsICh Ha >KMBOTHBIX MOIEJISIX, MHOTOUMCIEHHbIE CCTEeMHbIe U HelipOHHbIe
MeaMaTopPbl CIIOCOOCTBYIOT aAalTUBHOI IJIACTUYHOCTHU, BKIOUast MHCYIMH; IGF-1 13 meuenn

(Trejo et al., 2001); MbIIIeYHbIN TOPMOH, KaTericuH B (Moon and van Praag, 2014); 1 KOCTHBI
ropmoH octeokanbiyH (Khrimian et al., 2017), Bce 13 KOTOPBIX MOTYYAOT JOCTYI K MO3TY U

IeVICTBYIOT Ha CBOM COOTBETCTBYIOIIME PEIEITTOPBI, BbI3bIBAS 3AIUTHBIE MOPGhOIOTNYECKIEe
M3MeHeHMsI. AHAJIOTMYHBIM 06pa3oM, JIENITUH, KOTOPbII SKCITPECCUPYETCS B TUIIIIOKAMITe, HO
TaK’Ke MOXET JJOCTUTaTh TUITIIOKaMIIa 13 KPOBM, 0OJieryaeT HeiiporeHes ¥ OKa3bIBaeT
AHTMOKCUIAHTHOE HeliporpoTeKkTopHoe neiicTBue (Yook et al., 2019). B rabauiie 1 060611eH

IVaTa30H MeIMaTOPOB, BKIOUASI CUTHAJIbHbIE MOJIEKYJIbI, TOKAJbHO MPOAYIIMpyeMbIe B MOS3Te,
Takue Kak HelipoTpoduueckuii pakrop mosra (BDNF), FGF2 (bakTop pocra ¢pubpobsiacTos 2),
sHpokaHHabuHouasl 1 CRF, a TaksKe KJIeTOYHbIE ITPOLIECCHI B SIAPe KIETKU, IIMTOCKEIeTe U
KJIETOUYHOI TTOBEPXHOCTU.

Korpa yc/ioBus y/yqiiaTcs, 340POBBI MO3T MPOSIB/ISIET YCTOMUMBOCTD ¥ BOCCTAHABIMBAETCS,
XOTSI 9TO He SIBJISIeTCSI MICTUMHHBIM M3MeHEeHMeM, ITOCKOJIbKY HEKOTOPbIE 13 MOP(OIornuecKmux
M3MEHEeHMI COXPaHSIOTCS M MOTYT Jaske CIY>XKUTb JJIs 3alUThI OT Ja/IbHENIIero crpecca
(Goldwater et al., 2009). OgHaxo, eciu TpeboBaHMSsI, CBSI3aHHbBIE CO CTPECCOM, ITPOIOJIKAIOTCS,

TO MO3T MOYKET «3aCTPSITh», TO €CTh He aJalTUPOBAThCS B JaTbHENMIIIEM CTPYKTYPHO WA
(bYHKIMOHAIBHO [aKe TOTr/a, KOTr/ia BHEIIHNE CTPeCCOPbl YMEHBIIAIOTCS, YTO IPUBOIUT K
MaTOJIOTMYECKMM COCTOSTHUSIM, KOTIa TPeOyeTCsl BHEIITHee BMeIIaTeabCTBO (puc. 1, ,3). MyHKT

3). [IpyMepamMm TaKMX COCTOSTHUI SIBJISIIOTCSI K/IMHMYECKasl TpeBora ywiy 00JIbIasi Ierpeccus,
KOTOpbIe MOTYT HAUMHATBCSI C COOTBETCTBYIOIEH peaKiiyiy Ha CTPeCccoBOe COObITHE, HO
CTAHOBSTCS HEAAANITUBHBIMMU, KOT1a OHU COXPAHSIIOTCS U CTAHOBSITCSA XPOHUUYECKUMMU.
NMMyHHBIE KJI€TKM MOTYT ITOJIYYUTh AOCTYI K MO3TY, YI3BMMOMY K COLIMAJIbHOMY CTPeCCy

(Menard et al., 2017), 1 Te ke MeIMaTOPbl, yUaCTBYIOIIME B alalITUBHOI IVIACTUUYHOCTH,
BKJII0YAs KaK IJTIOKOKOPTUKOUIBI, TaK ¥ BO30OYKAAIOIie aMUHOKMUCIOTHBIE TIepefaTunKu,
MOTYT BbI3BaTh HEOOpATMMOe MOBPeXIeHMe. DTO JeEMOHCTPUPYET KOHIIEMIIMIO O TOM, UTO
cymiecTByeT nepeBepHyTasi U-o6pa3Hast QyHKIINS [JISI OTITMMAIbHOTO JIeiCTBUSI
[JIFOKOKOPTUKOUAOB U OPYIUX CUTHAIBHBIX MOJIEKY/ B OTBET Ha CTpecc (puc. 3).
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Biphasic Effects of Glucocorticoids:
Impact on Synaptic Function and Neuroplasticity

Enhanced Synaptic Functions | Suppressed Synaptic Functions

Increased Neuroplasticity Reduced Neuroplasticity

Enhanced Learning Possible Neural Damage

Optimal HPA Activity

Levels Too Low Levels Too High
ﬂm Increasing Frequency and Amplitude Brain Aging
PucyHOK 3.

['TI0OKOKOPTUKOWABI, BO30OYKIAIOIIie aMUHOKMCIOTHI M IPyTMie MeAuaToOPbl U IMPOLIeCCh,
yKa3aHHbIe B Tabuile 1, NeiiCTBYIOT HeJIMHETHbIM, ABYX(Ma3HbIM 00pa3oM, YTOObI
CIIOCOOCTBOBATD aalITUBHOM TJIACTUYHOCTHU, C OLHOV CTOPOHBI, M YXYAIIATh YCTONYMBOCTD U
CITI0COGCTBOBATD MTOBPEKIEHMSIM, C APYTOii CTOPOHBI. OTCYTCTBYE YCTONYMBOCTHM ITOCTIE
CTPEeCCOBBIX ITepesKMBAHMII TPeOyeT BHEITHETO BMEIIaTeIbCTBA, KaK U B ciiyuae apeKTUBHBIX
pacCTPOIACTB.

OmnbIT ¥ SIUreHeTUUeCKNI JKU3HEeHHBbI Ty Th

[leiicTBMe TOPMOHOB ¥ OIIBbITA B 11€JIOM MPUBOAUT K STUTEHETUIYECKOV PeTyasiiumn
reHeTUYecKoil nHpopMalum, YTo NPUBOAUT K UHANBUAYATbHBIM Pa3JINUMSIM JTasKke Cpeu
OTHOSIIIIEBBIX OIM3HEI0B. JMUTeHeTUYECKast MePCIIEeKTHBA KM3HEHHOTO 1IMK/IA ITIOAYEPKIUBAET,
YTO XXU3Hb — 3TO YJINIA C OHOCTOPOHHUM [IBVMKEHMEM, T/ie BAMUSHMS ellle IO 3a4aTusl, a TakKe
BO BpeMsI [IpeHaTaabHOTO Pa3BUTHKSI, AETCTBA, MOJPOCTKOBOTO BO3pacTa 1 Jajiee OnpenessoT
TPaeKTOPUM 300POBbS UM PUCK 3a060sieBaHMs. est TOCTOSTHHO pa3BOpauMBalonieiicst
aKTMBHOCTHU 3KCIIPEeCCHM TeHOB MJUTIOCTPUPYETCS MaTTePHOM peakiivii TUIIIoKamIa Ha
CTPeccopsbl, B KOTOPOM JaHHbBIV HOBBIN CTPeCCOp BbI3bIBAET HEKOTOPbIE M3MEeHEeHMS B
9KCIIPeCCUM FeHOB, KOTOPbIe Pa3fesisioTCs MeXIy JI04bMY, HO TAKKe ¥ MHOTMe U3MEeHeH s,
KOTOPBIE PA3/IMUAIOTCSI B 3aBUCUMMOCTH OT Pa3IMUHbIX McTOpuii crpecca (Gray et al., 2014). ).

XOTs1 HEBO3MOXKHO CTePETh OMOJIOTMUECKME ITOC/IeICTBYS OIbITA, TPAEKTOPYS YeJIOBEKA MOKET
OBITh M3MeHeHa JOIOTHUTEbHBIM OIIBITOM, KOTOPBII MOKET JIM00 MOBBICUTH €T0 CITOCOOHOCTD
CITPaBJISITCS 30POBBIM 00Pa30M, JIMOO MPUBECTY K TOMY, UYTO OH IMOAAACTCS pacCTPOIiCTBaM,
CBSI3aHHBIM CO cTpeccoM. Takue BMeIIaTebCTBA MOTYT IMTPOMCXOAUTD Ha MPOTSSKEHUM BCeif
KU3HU, HO 0COOEHHO CMTbHBI BO BpEMSI «OKOH BO3MOKHOCTe», TaKMX KaK pa3BUTHeE TUIOAA,
paHHee IeTCTBO U MTOAPOCTKOBLIN Bo3pacT (Halfon et al., 2014). [ToHuMaHMe MOJIEKYISIPHBIX,

KJIETOYHBIX ¥ CXeMHbBIX MEXaHM3MOB, JieXKall[X B OCHOBE 3TOT0 AVMHAMMNY€eCKOro Mpo1iecca,
SIBJISIETCS TTPO6IeMOi1 [7Is1 Hallleii 06/1acTy 1 MoTpebyeT MHTerpaIuy Ha pasHbIX YPOBHSIX
aHasm3a. Ho 3To MoXkeT HayaThCsl C CYIIeCTBYIOIINX (GyHAaMeHTaaAbHbIX 3HAHUI O
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«MOJIEKYJISIPHBIX OPTaHM3aTOpax», KOTOPbIE UTPAIOT KITIOUEBYIO POJIb B HEMIPOPA3BUTUU U
MMOXM3HEHHO TJIaCTUYHOCTU. [TTIOKOKOPTUKOUABI M (DaKTOPBI pOCTA MPEACTABIISIIOT COO0T
MIpUMepPbl TAaKUX MOJIEKY/ISIPHBIX OPTaHM3aTOPOB, KOTOPBIE BIMSIIOT Ha pa3BUTHeE, SKCITPECCHUIO
TeHOB U STIIUTeHEeTNYeCKOe BO3/IeICTBIE OKPYKAIOIIel cpeibl Ha 6MOJIOTMIO CTpecca 1
Mpeoi0JIeHMSI.

LleHTpasibHAasA POJIib INIIOKOKOPTUKOUIOB U UX PeLleNITOPOB

CrepougHbie TOPMOHBI ObLIM ITPU3HAaHbI B 1960-X romax Kak 061aaroIiie OCHOBHBIM
Je/iCTBMEM Uepe3 SMUTeHEeTUUECKYI0 PETYIISIINIO SKCIIpeccum reHoB. Tlociie nx KIOHMPOBaHUS
pelenTopbl KOPTUKOCTEPOUAHBIX TOPMOHOB GR 1 MR 65111 KnaccupUIIMPOBaHbI KaK JIMTaH/I -
3aBUCHMbIe (AKTOPbI TPAHCKPUIILIUY, KOTOPbIe HAXOASITCS MPEVMYIIeCTBEHHO B IIUTOIIa3Me
KaK 4acTb KOMILJIeKca 6eIKoB. B3auMopeiicTBIe ¢ TITIOKOKOPTUKOUIHBIMM JIMTaHIAMU
3aCTaBJIsIeT pelenTopbl MepeMelaTbCs K SAPY IS MOAY/SINM CKOPOCTY TPAHCKPUTILIN
reHOB-MUIIIeHel C TIOMOIIbIO PSAa CJI0XKHBIX MEXaHM3MOB, KOTOPbIe KOHTPOJIVPYIOT
9KCIIPECCUIO TEHOB, MO0 yCUIMBast, MO0 MHTMOUPYS ee B 3aBUCUMMOCTM OT TeHOB-MUIIIEeHel 1
MIPUCYTCTBUST Pa3IMYHBIX MOJIEKYJISIpHbIX apTHepoB (Weikum et al., 2017). B To Bpems Kak 3Ta

TPAHCKPUIIIMOHHAS MOIYJISIMS HafessieT IIIOKOKOPTUKOUIbI IMPOKMM, pa3HOOOPa3HbIM
BO3/Ie/ICTBMEM Ha KJIETOUHYIO (PYHKIINIO, MCC/IeloBaTe M OOHAPYKUIN AOTIOTHUTE/IbHbIE
(HETPAHKPUTIIIMOHHBIE) KJIETOUHbIE 1 MOJIEKY/ISIPHbIE MEXaHM3MbI, C [IOMOIIbI0 KOTOPBIX
[JIIOKOKOPTUKOMIBI B COYETAHUM C APYTMMM MeIMaTOPaMy BIMSIIOT Ha IIPOLIECCHI OT sIApa 10
TTOBEPXHOCTM KJIETKM, BKIIOUAst MMTOXOH/IPUY, BbI3bIBAsI CTPYKTYPHOE PEMOIETMPOBaHME
HEeMPOHOB. TU OTKPBITUSI PACKPBIBAIOT CJIOXKHOCTD IMTIOKOKOPTUKOUIHBIX B3aMMOIEICTBUM
KaK TeHOMHO, TaK ¥ HereHOMHO (puc. 2). 3T 3(pdheKThl BapbUPYIOTCS OT ObICTPBIX IECTBUIA,
CBSI3aHHBIX C MeXaHM3MaMM OTpHUIIATeTbHOV 00paTHOI CBSI3M, OMMCAHHBIMU BBIIIIE, 1O

LIV PKaTHBIX MOAYIMPYIOUIUX MEeACTBUI, 10 TTOXKM3HEHHBIX OPraHMU3YIOMIX AeMCTBUIA U3-3a UX
CITOCOOHOCTM BBI3bIBATh CTAOM/IbHBIE ATIUTeHeTMYeCKe MOAM(UKaIIUN.

[llnpoxast BayKHOCTb [MTIOKOKOPTUKOMIHBIX PeLIeNTOPOB ObliIa ITPOLEMOHCTPMPOBAHA 1[e/IbIM
PSIIOM TeHeTUYeCKUX MaHUTTYJISILIUI OT HOKayTa 10 TUIIePIKCIIpeccum u 6osee
1[eJIeHapaBIeHHbIX MAaHUITYJISIIMIA, HAllpaBJIeHHbIX KOHKPETHO Ha MO3T MJIM Ha
ompeeneHHbie obmactu mo3ra. Hokayr OTO B MO3re IPUBOJUT K 3HAUUTETHBHOMY
9HIOKPMHHOMY AMCOATAHCY C TIOBBIIIEHHBIM YPOBHEM KOPTUKOCTEPOUAOB U M3MEHEHUSIMU B
9HepreTMYeckoM o6MeHe ¥ KOHTPOJIe MacChl Tela, KOTOPbIe CBSI3aHbI C U3MEHEHUSIMU B
rOpMOHax, Takux Kak jgenTtuH u uHcynuH (Kellendonk et al., 2002). Bosnee 1jeneHamnpaBieHHbIe

a6y OTO B onpeie/IeHHbIX CXeMaX IMPUBOIAT K PSITY ITOBeAeHUeCKUX U (YHKIMOHATbHBIX
M3MEeHEeHMUi, 0OBIYHO BKIIOUAIOIIVX KaK HeIIPOSHAOKPUHHBIE, TaK U apdeKTrBHbIE QYHKIUN
(Whirledge and DeFranco, 2018).

[TpOTMBOIIONIOKHOE ¥ HECKOJIBKO MeHee MHBA3MBHOE BMeIlaTelbCTBO 3aK/II0YaeTCs B
yBenmmueHun skcrpeccut GR mamu MR TOTbKO B onpefe/IeHHbIX 00JIaCTSIX M TUITaX KJIeTOK B
MoO3re [IJIs OTipe/ie/IeHNsI CBSI3aHHOTO MOJIEKY/ISIPHOTO U TTOBeieHuecKoro eHoTumna. B cepun


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/figure/F2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B111

UCCIeJOBAaHMI U3Y4YaanuCh NIOC/IeACTBUS runepaskcrpeccun ['P ¢ ucnonb3oBaHmueM
KaJTbIIMI/KaJIbMOIY/IMH-3aBUCUMO¥ TTIPOTeMHKIMHA3BI II o TpoMOTOpa, KOTOPBIN BbIOMPAET MIJIst
rJlyTamarepruyeckux HeiipoHoB nepegHero mosra (Wei et al., 2004, 2007, 2012; Hebda-Bauer

et al., 2010). Bapociblit penotun mpimy GRov 6611 TOpasmUTeNbHBIM B TOM, UTO JKMBOTHBIE, T10-
BUAMMOMY, 60J1ee CKIOHHBI K TPEBOKHOMY U AeNpPeCcCOHHOMY ITOBeeHII0, HO COCTOSTHUS
TaKke GbIIM 0YeHb JTAOVIbHBIMM - MBIIIN C 60JIbIIIEeN BEpPOSITHOCTHIO IEPEKII0YaIN
addeKkTMBHOE COCTOSIHME B OTBET JlaKe Ha HMU3KME YPOBHM HAPKOTUKOB, OYIb TO
aQHTUIETIPECCaHThI WV HAPKOTUKM 3JI0YTIOTPeOIeHMSI, U OHY JIETKO MePeXOUIN B IPYTYIO
nosefeHueckyto KpaitHocTh (Wei et al., 2004 ron; Hebda-Bauer et al., 2010). Camoe riaBHOe,

MCITOIb3YS MHAYIIMPYEMYIO, TKaHeCITelMpuuecKyo TeHeTUUECKYI0 MHIYKIINIO, 3TU
Mccaeq0BaHMs MoKa3au, uTo ¢eHoTuIl GRov 6bIT ITOJTHOCTHIO YCTAHOBJIEH 0 OThEeMa U CBSI3aH
C MMOXM3HEHHBIMM M3MEHEHMSIMU B SKCIIPECCUM T€HOB B TUIIIIOKaMIIe, B TOM YMC/Ie B
rayramareprumyeckux, TAMKepruuyeckux U KajJblMEeBbIX PErYISITOPHBIX MYTIX. MHIYKIMS
runepaskcrpeccuu I'P mocie oTbeMa M Ha IPOTSIKEHUM BCeVi JKM3HU SKMBOTHOTO He JlaBajia HU
M3MeHeHHbIX apGeKTUBHBIX peakiuit, H/ 600N Ja0MIbHOCTM B SMOLIMOHAIbHOM
peaktuBHOCTU (Wei et al., 2012). HampoTus, rumiepakcnpeccus MP, XOTs 1 MeHee 13yJeHa,

MIPUBOAUT K OTIMYUTETbHOMY (DeHOTUITY C MEHBIIIMM TPEBOKHbBIM MoBefeHneM (Rozeboom et
al., 2007), co3ByuHOMY C MHeHMeM, uTo 6asanc GR-MR uMeeT peraroliee 3HaUeHME BO MHOTMX
KJIETOUYHBIX U MoBefeHueckux GpyHkiumsx (Joéls and de Kloet, 2017). SKcriepMMeHTbI C

MCIO0JIb30BaHMEM COBPEMEHHbBIX TEXHOJIOT U, TaKMX KaK ONTOTeHeTuYeCcKe MaHUITYISIUN U
CRISPR-Cas9, mpomoJisKaloTcs ¥ AOJIKHBI JOOABUTh JOMOJHUTEIbHOE IOHMMaHMe POJIu 3TUX
[VIIOKOKOPTUKOUIHBIX PELIeIITOPOB B IIPOI0JDKAIOIIeicst peryasiuy addeKTa M HaCTPOeHMUS.

OTa reHeTHyecKast pabora HapsSIAy C MCCAeOOBaHMUSIMM perysiuyy I'P Ha TeHOMHOM,
SMUTreHeTMUYEeCKOM ¥ TeHHOM YPOBHSIX 3KCIIPeCCUM YCTaHABAMBAET 3TOT PellernTop Kak
KPUTHUUECK! BasKHBIV B PETYJISIIIMY SMOIMIT ¥ SMOIMOHATIbHOCTY He TOJIbKO 6a3aJbHO, HO U C
TOUYKM 3peHMs] JMHAaMMUYECKOI peaKTUBHOCTY K OKpY>Kaloleil cpene, mpuueM ColMaabHast
cpena v paHHee pa3BUTHE UTPAIOT 0c06eHHO BakHYIO posib (Turecki and Meaney, 2016 rom).

Crpecc 1 apdeKTUBHBIE PACCTPOIICTBA: OOPATHBIN ITEepeBoj, Ha JXMBOTHbIE MOIEIN

YUnTBIBAsI ITIOCTOSIHHBINM, MOIIHBIN M TMHAMMUYHbBIN XapaKTep OMMCAHHO BbIIIe OMOJI0OTUN
CcTpecca, HeyAUBUTEJIbHO, UTO AUCPETYISILIVS CTPECCOBON CUCTEMBI U MOBBIIIIEHHAS
aJyiocTaTuyeckasi Harpyska CBsi3aHbl CO MHOTMMM IICUXUYECKUMMU PaCCTPOICTBAMM.
HeiicTBuUTENbHO, apeKTUBHbBIE PACCTPOIICTBA, BKIIOUAS 60JIbIIIOE eIPeCcCUBHOE
paccTpoiictBo (MDD), 6umonsipHOe pacCTPOiICTBO, TPEBOXKHbBIE U ITAHMYECKIE PACCTPOIICTBA U
MOCTTpaBMaTUUECKOEe CTpeccoBoe paccTpoiicTBo (PTSD), MOKHO paccMaTpuUBaTh Kak
CTpeCcCOBbIe PAaCCTPONCTBA, IIe KIUeBble HelipOHHbIE 1|eMN, peryamupylonie peakTUBHOCThb
cTpecca, He GYHKIMOHUPYIOT ONITUMAaTIbHO. DTa AVCPETYIISINSI MOXKET BKIIOUATh ITOBBINIEHHYIO
pPeakTUBHOCTD Ha YIposKalolie CTUMYJIbI, CHVSKeHYEe CIIOCOOHOCTY TTpeKpaliaTh peakiinio Ha
cTpecc U / win CybonTUMAaIbHYIO CBSI3b MEXIY BHYTpeHHMMM aDbeKTUBHBIMY COCTOSTHUSIMU U
BHeIIIHeli cpeioii. DTa rnocaeaHsst AUCHYHKIMSI MOXKET ITPUBECTU K TOMY, UTO HACTPOeHMe
M3MEHUTCS SKCTPEMAIbHBIM 1, Ka3aJI0Ch Obl, CTy4aifHbIM 06pa3oM Ipu OUTIOSIPHOV 60Ie3HU
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WU «3aCTPSTHET» B HETATMBHOM peXXMMe TPy O0JIbIIOi Aerpeccun. XOTsI HacaeayeTcs B
pasanuHoii crereHu (ot 35% myist MDD mo >60% njist 6uIonsipHoro paccTpoiicTsa; Cmosiep u
@unH, 2003; Geschwind and Flint, 2015), npupoja ysiI3BMMOCTHU K 3TUM PacCTpoiicTBam

CBSI3aHAa C TeM, KaK YeJI0OBeK pearupyeT Ha OKpyxkaloliyto cpeny (Akil et al., 2018).
IeiicTBUTEIbHO, HEIABHEE KPYITHOE McCieoBaHMe reHeTuky aernpeccun (Wray et al., 2018), B

KoTopoM IpuHsiu yuactue 460 000 cy6beKTOB, IIPUIIIO K BHIBOY, UTO «BCE JIIOA HECYT
MeHbllIee 1 60JIblliee KOJIMYeCTBO TeHeTMYEeCKMX (DaKTOPOB PUCKa OOJIBILNON TeIpeccum» u
OTMeYaeT, YTO pe3yybTaThbl COTJIACYIOTCS ¢ aucperyssiyeii ocu HPA nipu nenpeccuu. To, kKak
9TU TeHeTUYeCKMe BIAVSHUS TPOSIBASIOTCS, 3aBUCUT OT TOHKOW HACTPOMKM U TIJIACTUUHOCTH
peaxkiuy Ha CTpecc M0 TPaeKTOPUM Pa3BUTUS YeIOBeKa U SKM3HEHHOMY OIIBITY.

B TO BpeMs KaK MO3T UTI'PAeT KIIUYEBYIO POJIb B OpraHM3aIMy 1 TOHKOM HAaCTPOJKe peakuy Ha
CTpecc, BaYKHO MIOMHUTbD, UTO MO3T TAaKXKe SIBJISIETCS 1e/IbI0 M3MEHEHMI 110 BCEMY TeTy,
KOTOpbIe SIBJISIIOTCSI OCHOBHBIM TUIIOM ITPOKCUMMAa/IbHOTO, IIOCTOSTHHOTO, @ MHOTIA U
TOKCMYECKOT0 CTpecca. DTO BKIOYaeT B ce0s1 MeTabomMueCcKuii CMHIPOM U Pe3UCTEHTHOCTDb K
MHCYIMHY, KOTOpPbIe, KaK ¥ 00JIbIIast JeIpeccys, CTaIu IJ1I00aIbHbBIM OpeMeHeM U YaCTO
KOMOPOUIHBI gernpeccun. Gu3monornyeckme MexaHu3Mbl, JIesKall[ie B OCHOBE 3TOT0
TepeKpecTHOro pa3roBoOpa MeKay MO3TOM U TeJIOM, MOIy4aioT Bce 60blliee BHUMaHe
(Watson et al., 2018), a cioxkHOe B3aMOEiCTBIEe MeXIY CTpeccopaMi paHHel KU3HU U

MeTaboueckuMy (pakTopamMu aHAIU3UPYeTCs KaK OMH M3 MHOTUX ITyTe K IePeCcCUBHBIM
3abosieBanmsim (Nasca et al., 2019). [Ipyrue dusmoaornyeckme pakTopbl, KOTOpPbIE BAUSIIOT Ha

TO, KaK MO3T pearupyeT Ha CTPeCC, BK/IIOYAIOT MOBbIIIEHHbIE YPOBHU LMUPKYINPYIOIIUX =
[JIIOKOKOPTUKOMIOB (Harpumep, mpu 6oae3Hu KymHra), HapylieHHbIe IIMPKaHbIe PUTMBI,
CMeHY 4acoBbIX osicoB (Cho, 2001) 1 HapyIlIeHue cHa, CUASTUM 00pas SKU3HU U IPyTrue.

JleMOHCTpaLys BJIMSIHUSI TOKCMYECKOTO CTpecca U Ierpeccuy Ha 4eIoBeuecKuii Mo3r
BKJ/TIOUAJIa KaK CTPYKTYPHYIO, TaK 1 GYHKIMOHAIbHYIO GMPT, KOTOpast BLISIBJIIET COKpaIlleHe
rumnmnokamiia. [lIocMepTHbIe MCC/IeIOBaHMS Ha JIIOJSX He TOJbKO MOATBEPAIN TOKCUUECKOoe
BO3/IeiiCTBIE OOJIBIIION AePeCccuy Ha MO3T, HO TAKKe BBISIBMIN IHUPOTY U CJIOKHOCTh 9TUX
HEeIPOHHbBIX BO3MYIIEHNIT HAa MOJIEKY/IIPHOM, KIETOUHOM M CXeMaTHYeCKOM YPOBHSIX. ITa
paboTa coracyeTcs ¢ HaimuueM 3HaUMTeTbHO AUCPETY/ISIINA B LeI HaPSsKeHMIA,
ocobenHo B runmokamiie (Lopez et al., 1998; Bebcrep u ap., 2002 ; Kok v ap., 2011; Menuua u

np., 2013). Ho oH Takke BBISIBJISIET AMHAMMUUECKME U3MEHEeHMS] BO MHOTUX IPYTUX (PYHKUIMSIX,
BAXKHBIX [I7I1 MOTUBALIMOHHBIX U apdeKTUBHbBIX PyHKIMI. Hanpumep, sKcIpeccust UMPKaIHbIX
TeHOB CMJIbHO HapylIaeTcs Ipy O0JIbIION Jernpeccui, Hapsify C COTHSIMU JPYTUX T€HOB,
KOTOpble MOAYIUPYIOTCS LIMPKagHbIM 06pa3om. Takum 06pa3om, B TO BpeMs Kak IMpKagHast
CUTHATypa 3KCIIPECCUY KOHTPOJIBHOIO MO3ra MOKeT TOUHO OIpee/IUTh BpeMs CMepTU B
TeueHMe Jyaca rnocie ee GakTUIECKOTO BOSHMKHOBEHMSI, TATTEPH B IeIIPECCUBHOM MO3Te
CMellleH BO BpeMeH!, YTO JejlaeT HeBO3MOXKHBIM COIOCTaB/IEH)e LIMPKAJHOM CUTHATYPhI

Mo3sra co BpemeHeM cmepTtu (Li et al., 2013; Bunney et al., 2015). lllupoko pacrpocTpaHeHHast
OUCPETYJIAIVSI MO3Ta, BbISIBJIEHHAS] TUMM UCC/IeJOBAHUSIMY, MOKET ObITh JTMO0 TPUUMHOIA,
6o caeACcTBMEM Ipollecca 3aboeBaHnsi. HecMoTpst Ha 3TO, 3TO, BEPOSITHO, CITOCOOCTBYET
MporpeccupyolemMy HapyieHnio Gusmonorun, adGeKTUBHbBIX ¥ KOTHUTUBHBIX COCTOSIHUI U
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MOBeIeHUYeCKOro GYHKIMOHUPOBAHMSI, KOTOPbIE SIBJISIIOTCSI OTJIMUMUTEIbHOM YepTOi TSKeJTbIX
pPaccTpoiCTB HACTPOEHMSI.

Elile omHMM MTOATBEPXKIEHMEM KOBaPHO IIPUPO/IbI ITOTO CTPECCOBOr0 PACCTPOICTBA SIBJISIETCS
IVCPETY/ISIIVS HECKOIBKIMX CEMENCTB FeHOB, CBSI3aHHBIX C KJIETOUHBIM Pa3BUTHEM,
BOCCTAHOBJIEHMEM KJIeTOK 1 (pakTopamu pocta. Harpumep, 6b1710 06HAPYKEHO, UTO CEMEICTBO
FGF mgucperynupyemo 1ipu 6osbiioi genpeccun (Evans et al., 2004; Aurbach et al., 2015).

HccnemoBaHyust 06paTHOTO MepeBo/ia MOKa3bIBAIOT TECHbIE CBSI3U ITOV CEMbU He TOJIBKO C
TPEBOKHBIM U IETTPECCUBHBIM MTOBEAEHMEM, HO U C B3aMMO/I€/ICTBMEM CO CTPECCOM,
SMOI[MOHAIbHOV OT3bIBUMBOCTBIO U YSI3BMMOCTBIO VJIM YCTOMYMBOCTHIO B OTBET HA SKM3HEHHbBIE
CTPECCOPBI.

B wacTHOCTHM, OBIIO TTOKA3aHO, UTO KOHKPeTHbIN wieH ceMmeiicTBa FGF, FGF2, byHKunoHMUpyeT
KaK «3HJIOT€HHbI aHTUIEPeccaHT». [MIIToKaMITa/ibHbIe 1 T0OHbIe KOPKOBBIE YpoBHM FGF2
HU3KM TIPU IeNpeccum YyejioBeKa, M OHM TakKe CHIDKAIOTCS Y TPBI3YHOB I10C/Ie TIOBTOPHOTO

COLIMATBbHOTO CTpecca 1, Kak ObL7I0 TTOKa3aHo, MoayIupyioT ocb HPA uepes GR (Turner et al.
2008a, b, 2016; Salmaso et al., 2016). 9x30oreHHO BBoAMMbI FGF2 dbyHKIIMOHMPYET Kak

QHTUEIPECCAHT B TECTAX IENPECCHMBHOrO MOBeAeHMS Ha XXKMBOTHBIX, @ HEOHATAIbHO
BBOAVMBIN FGF2 byHKIMOHMPYeT Kak (akKTOp YCTOMUMBOCTH, 3aIMINAst SKMBOTHBIX OT CTpecca
COLIMAJIbHOTO TOpakeHMsl, yCWMJIMBAS MCUe3HOBEHEe BbIy4eHHOTO CTpaxa ¥ YMeHbIlast
TpeBOKHOE TTOBeJIeHe Y JKUBOTHbBIX, TeHeTMUeCKY BbIBeJIeHHbIX JIJISI BHICOKOI YSI3BMMOCTU K
crpeccy (Turner et al., 2008,b, 2011, 2012; Ilepec u ap., 2009; [IpaTtep u ap., 2017). HarpoTus,

FGF9, KOTOpbIi1 IMOBBIIIEH B JeITPEeCCMBHOM M03Te, GYHKIMOHUPYET KaK (akTop ysI3BUMOCTH,

KOTOPbIi YBEJIMUMBAETCSI XPOHUUECKMM CTPEeCCOM Ha JXKMBOTHBIX Moaensx (Aurbach et al.
2015), a ero n36upaTeIbHOE TOPMOKEHME B TUIIIOKAMITE YMEHbIIIaeT TPEBOKHOE TTOBEIeHMeE.
[TpumeuaTenbHO, uTO JieueHe FGF2, BbI3bIBaloIlee yCTONUMBOCTD, B pAHHEM BO3pacTe
MIPUBOAUT K SIIUTEHETUYECKMUM M3MeHeHMsIM ['P B rUIIIioKkamIie, yBeJIMumBas ero CBsI3b C

penpeccuBHbIM ructoHoM H3K9Me3 (Chaudhury et al., 2014), elile pa3 WITIOCTPUPYS POJIb KaK
[JIIOKOKOPTUKOUIOB, TaK U (aKTOPOB POCTA KaK OPTaHU3YIOIIMX MOJIEKYJT, KOTOpbIe
(YHKUMOHUPYIOT BO BpeMsI pa3BUTHSI B TOHKOJ HACTPOJiKe peaki[My Ha CTPecC Ha MPOTSKeHUN
BCeJl )KM3HU YesloBeKa.

B nesiom, couetanue nccaeoBaHUl HEMPOBU3YAIM3ALMM YeJIOBEKA U ITOCMEPTHOTO aHaIn3a
IOKa3bIBAeT, UTO CBSI3aHHbIE CO cTpeccoM addeKTUBHbBIE pacCTPONCTBA OKAa3bIBAIOT OojIee
HIMPOKOe BJANMSHME Ha MO3T, YeM MbI TpeiTiojiarajiy paHee - OHM BAMSIOT Ha CBSI3b MEXIY
HeCKOJIbKMMM 06JIaCTSIMM MO3Ta, ¥ OHU BJIMSIIOT Ha HECKOJIbKO I1eIeii, TUIIOB KJIeTOK U
MOJIEKYJISIPHBIX UTPOKOB. ATO, BePOSITHO, BTOPMUHO T10 OTHOIIIEHMIO K pa3BePTbIBaHUIO
MOXKM3HEHHOTO Tpoliecca, Koraa MeXaHM3Mbl aJallTUBHO HePOIIaCTUYHOCTM OKa3bIBAIOTCS
HeI0CTAaTOUHBIMM [IJIsI KOMITEHCALIMM ITPOIOJIKAIOIIErocs cTpecca. ATOT cO0 MMeeT HepBHBIE
i TIOBeJIeHYeCKye TOC/IeICTBYSI, KOTOpPbIe, B CBOIO OUepe/ib, TPeOYIOT JaabHENIINX U
JanbHENIINX YCWINIA 110 afanTalyy M KOMITEHCAI MY, TI0Ka 3TY MeXaHU3Mbl He BBIAIYT U3
CTPOS, ¥ 3TO BBIPAKAETCS KaK Pa3pylInuTebHOE PAaCCTPOVICTBO.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B96
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B96
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B96
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B98
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B99
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B76
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B78
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939488/#B12

BJIOI)OBI)Q mo3ra u 6oJjiee ]JIMpOKMﬁ COLMAJIbHBIN KOHTEKCT

KapTtuHa, KoTOopast BO3HMKAET B pe3y/IbTaTe HeiipoOMOIOTMYeCKMX UCCIIeIOBAHMIT IeITpeccuy B

COYETaHMM C AIINOEMMOJIOTMYECKMM aHa/IM30M, IIOAYEPKMBAET B3aMMOJeiiCTBUe MeXny

61oJIorMeii cTpecca 1 06IIMM 34,0POBbeM, Ha KOTOPOE CUMIbHO BJIMSET COLIMAIbHbI I KOHTEKCT.

OTO BK/IIOUAET B cebsI BECh SKM3HEHHbIN MY Th, TIe 6eTHOCTD, a TAKKe Apyrre GopMbl HEB3TO/ B

paHHEM BO3pacTe, TaKye KaK KeCTOKOe oOpallieHie 1 peHebpeskeHe, HeMPOIOPIVOHATbHO

YBEIMYMBAIOT PUCK Pa3BUTHUS AuabeTa, Ierpeccui, CepIeuyHO-COCYAUCThIX 3a60IeBaHMiA,

3JI0yIOTpebIeHNST TICUXO0aKTYMBHBIMM BellleCTBaMy U 6oJiee o3aHel JeMeHIUM U, TaKUM

06pa3oMm, yBeIMYMBAIOT YeJI0BeUeCKye CTpafgaHus 1 6peMst pacxoI0B Ha 3[paBOOXpPaHEeHMe

(Shonkoff et al., 2009; McEwen and McEwen, 2017). Kpome TOro, ruIiiokami 1

B3aMMMOCBSI3aHHbIE 00/IaCTM MO3Ta, TaK1e KaK MUHAAIMHA U ITpe(pOHTaIbHAs KOpa,

IeMOHCTPUPYIOT BIMSIHME, COTTPOBOKIAOIIEe ITU YCIOBHUSI, HA CTPYKTYPY U PYHKIIHUIO,

MpUMepPbl KOTOPBIX 00001 HbI B Tab/MIle 2, MIUTIOCTPUPYIOLIEi CBSI3b MEKAY 3I0pOBbeM MO3ra

" TeJa.

Tabnmuna 2. laHHbIe 10 M3MEHeHMI0 06beMa IMIIIToKaMIIa

[IpuunHa

CcbUIKM

YMeHbllleH e TMIIOKaMIIa

XPpOHMYECKNI CTpecc

Gianaros et al., 2007a,b, 2008, 2014

bosbliias gemnpeccust

Sheline et al., 2019

ITTCP

Butunuuram u ap., 2002; [lutman u
np., 2006

[TorpannuHoe
PacCTPOICTBO JIUYHOCTU

Opuccen u ap., 2000

bonesHsp KymnHra

Crapkmad u ap., 1992, 1999

Cnaboymue

ne JleoH u ap., 1988

CaxapHblif m1uadeT 2 Tuiia

Tong v np., 2007; Ay u ap., 2012

XpoHnUecKoe BOCIajieHue

MapcieHna u ap., 2008

XpoHuYyecKasi CMeHa
YaCOBBIX TTOSICOB

Yo, 2001
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[Ipuunna Ccpinku

VBenuueHue ruroxkamna YipaxHeHue DPUKCOH U Ip., 2011

VHTeHCUBHOe 06yueHMe Iparauckuit u ap., 2006

Hamnb6osee obmmpHast MHGOpMAIMs O CTPYKTYPHOI TJIACTUYHOCTU U TTIOBPEKAEHUSIX B
YyeJI0BeYeCKOM MO3Te CYIIeCTBYET JJIs TUITTIOKAaMIIa, HO TaKsKe ITOSIB/ISIETCS BCe 6oJIbIie
MHGOPMAIINM O TAKMX U3MEHEHUSIX B CTPYKTYPE, aKTUBHOCTU U CBSI3HOCTY B MUHIAIMHE
yejioBeKa 1 mpedpoHTanbHOI Kope. Hampumep, MMHIQ/IMHA CTAHOBUTCS 60J1ee aKTUBHOM U
rpeTeprieBaeT CTPYKTYpPHbIe M3MeHeHMs Ipy paccTpoiicTBax HacTpoeHusi (Price and Drevets,

2010) n yrpose y Jitofeli ¢ HU3KUM COLMaabHO-3KoHOMMYeckuM (SES) mosnokenuem (Gianaros
et al., 2008), B To BpeMs Kak HM3KMit SES ObL1I CBSI3aH C MEHbIIMM 00b€MOM CEpPOro BelecTBa B
JOpCaJIbHOJ TTepeaHel ITOSICHO Kope, CHIKeHMeM COepsKaHMs MUeIMHA Y G0IbIINM
CUCTEMHBIM JTOKJIMHUYECKUM aTepockiepo3oMm u IL-6 (Gianaros et al., 2007a,6, 2014). Bce atn

COCTOSTHMSI BKJTIOUAIOT MOBBIIIEHHYIO YaCTOTY PACCTPOICTB HACTPOEHMSI.

B3aumopeicTBMe MeKAy COLMaTIbHbBIM KOHTEKCTOM U OG1OJIorHMeit cTpecca BO3BpallaeT Hac K
IIMPOKO¥ KOHIIEIIIMUN a/UIOCTaTUUYECKO HAaTPy3Ky, BO3IEMCTBHUS OIbITA M KOHIIEITIINA
«3kcrocombl» (Miller and Jones, 2014), KoTopasi OTpaskaeT TO, KAK COBOKYITHOCTb COI[MAIbHOM 1

(usnaeckoir cpeapl GopMuUpPyeT MO3T U €ro ClIOCOOHOCTH GYHKIMOHUPOBATH KaK KOTHUTUBHO,
tak 1 apdekTrBHO. CyMMa nepeskMBaHMiI MOXKET CTATh OTPAHMYUTEIbHONM ¥ ITOA0PBATh
ONTUMAaJIbHOE (PYHKIIMOHMPOBaHME
(https://macses.ucsf.edu/research/psychosocial/selfesteem.php). Ho TouHO Tak ke

CIIOCOOHOCTD AN TUPOBATHCSI, CIIPAB/SITHCS U TTepeCcTpanBaTh MO3T MTOCTOSTHHBIM 00pa3oM
TaK>Ke TPeOCTaBJIIeT BO3MOKHOCTH J1JIsI TO3UTUBHBIX M3MEHEeHUA. [leiiCTBUTEIbHO,
MHOTOYMCIEHHbIE VCCIeI0OBAHMSI BHISIBUIIV ITOJIOKUTETbHOE BIMSIHME TaKUX BUIOB
IesITeIbHOCTHU, KaK peryyisipHbie pusndeckye yIpaskHeHUsI M MHTEHCUBHOe 06yueHue, Ha
yay4iieHue oobeMa 1 aKTUBHOCTY I'MIIIIOKAMIIa ¥ Ha OMOCpeloBaHMe O0JIbIieli YCTOUMBOCTU
K cTpeccy (Tabauiia 2).

Bynyuiue HanpaBieHUsI: HeiipoOMoJIorus cTpecca Kak hyHgaMeHTalIbHasi HayKa 00
addeKkTUBHBIX pacCTPOiCTBAX

YuuTbiBas ouresomisioniee 6pemst adheKTUBHBIX pacCTPOIICTB, CYIECTBYET OOJIbIION MHTEPEC
K YTJTyOJIEHUIO HAIllero MOHMMAaHMS X OCHOBHBIX IMPUUMH U TIEPEBOAY STUX 3HAHWUIA B JIyUIlIe
MeTO[IbI IeueHMs. Mbl cuuTaeM, UTO HEMPOOMOIOTHSI CTpecca MpeCcTaBiseT coboit 6a30ByI0
61mooruio ahGeKTUBHBIX PacCTPOCTB. XOT 3a nocjiegHue 50 1eT Mbl HaKOIIMIN
BIIEYAT/ISION M 00beM 3HaHUIt 0 6MOIOTUY CTpecca, Mbl eBa Moljapanasiy IOBePXHOCTb.
YTo6bl McC/IefoBaHUS paKka JOCTULJIM ITporpecca M Hauaau pacCMaTpuBaTh BO3MOXKHOCTh
TOYHOI MeIUIMHbI, ObIJI0 BasKHO YINTyOUTHCS B GyHIaMeHTaIbHYI0 OMOIOTUIO POCTA KIETOK,
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rubeny KIeToK U KJIIeTOYHOI CurHanu3aiuu. B cBoio ouepens, abeppaiiuy, Habo1aemMble Ipu
MMaTOJIOTMYECKMX COCTOSTHUSIX paKa, yKa3aJay MyTb K HOBBIM MeXaHM3MaM U IIPUBEJIN K
3aXBaThIBAIOIIVM (PyHIaMEHTaTbHBIM OTKPBITHSIM. TOUHO Tak ke BaXKHO, YTOOBI MbI TOCTUTIIN
ropasfio 60JIbIIe rITyorHbI, MEXaHUCTUYECKOTO TIOHMMAaHMS U crienduKy B Hatiei 061acTu,
€CJI Mbl XOTMM BHECTU CBOJ BKJIAJ B JieueHMe U IMPOGUIaKTUKY CTPECCOBBIX pacCTPOiCTB. B To
BpeMsI Kak MHTEepeC K MPeLU3VOHHOI MeIUIMHe B HeIpOOMOJIOTUM BbICOK, ITYTh OCTAE€TCS
HEeSICHBIM, TaK KaK CMJIbHO ITPOTHOCTMYECKIE TeHeTMYEeCKMe MapKePbl U IpyTrye 61oMapKepbl B
HACTOsIIIee BpeMsl He HaXOSITCS B pyKax. I[IpOTMBOCTOSIHME reTepOreHHOCTU 3TUX
3a00J1eBaHMI1 SIBJISIETCSI HEOOXOAVMMBIM II€PBBIM IIaroM. BaskHoe 3HaUeHNe uMeeT 6oiee
YyeTKOe pasTpaHnYeHie MHOTUX ITyTel K ahdeKTUBHBIM PacCTPOCTBAM U TO, KaK OHU MOTYT
B3aMMO/IeICTBOBATD C Pa3IMUYHbIMM OMOJOTUUECKUMU Y KIMHUYECKUMU UCXOTaMMA.

OTO MbIIIIEHME JOJIKHO MH(POPMMUPOBATH HE TOJIBKO HAIIM MCC/IeIOBAHMS Ha JIIOISX, HO U
HAIIY TOTBITKY Ha KMBOTHBIX MOJIEJISIX. B HEKOTOPBIX C/TydasiX M0JIe3HO IMPOCTOe MPU3HAHYE
TOTO, YTO OVMOJIOTHS CTpPecca MMeeT 3HauUeHue ISl TOHMMaHMSI IeiiCTBUS TIpeIrojaraeMbIxX
nekapcrB (Fitzgerald et al., 2019). B gpyrux ciaydasix Heo6Xoamumo pa3paboTaTs 60j1ee CJI0KHbIE

TECTbI JIJI yueTa CJIOKHOTO B3auMO/IeiicTBMS (haKTOPOB U OIbITa B 3aXBaTe K/IIOUEBbIX
0COOEHHOCTEN KOHKPETHOTO MoATuIa ahgekTuBHOro 3a0601eBaHMs U ero ycTpaHeHun. Takum
00pa3oM, BIYMUMBBIN M CUCTEMATUUECKIIA TTOIX0 K CTpaTerusm IepeBojia 1 06paTHOTO
repeBoa HeOO6X0AMM IJIs1 JOCTYDKEHMST 3HAUUTEeTbHOTO ITporpecca B JIeUeHUN U
npoduiakTuKe CTpeccoBbIx paccTpoiicTs (Bale et al., 2019).

B 11esioM, Halll B3IJISIL Ha 6MOJIOTHMIO CTpecca MoguepKMBaeT ero MOCTOSTHHYI0, KyYMYJISITUBHYIO U
aJanTUBHYIO MPUPOY. XOTSI 3TOT MPOLECC MOKET CTaTh AUCPETYIMPYEMbIM, UTO MMPUBOAUT K
1esioMy psiny ab@eKTUBHBIX, CBSI3aHHBIX CO CTPECCOM PAaCcCTPONCTB, OH TAKKe Ipejijiaraet
MHOXeCTBO BO3MOXKHOCTe [71s1 TepeHacTPOKY He TOJIbKO C TTOMOIIbI0 MeIULIMHCKUX
MO/IXO/IOB, HO U C TIOMOIIIBIO IICUXOCOIMATbHBIX CTPATEruii, a TakKe 6arogapst 60bIIemMy
aKIeHTYy Ha 06IIeM COCTOSIHMM 30POBbSI 1 GUTHECe KaK CPeICTBe NOCTVKEHMS YCTOMUMBOCTH.
CocpenoToueHe BHMMAHMSI Ha MEPOTIPUSTHUSX TI0 TIPeIOTBPaIleHUI0 WM CMSITUeHUIO
MOC/IeACTBUI HEB3TO/I, B paHHEM BO3pacTe MOKeT 0Ka3aTh HEITPOIOPLMOHAIbHO O60IbIIIoe
TIOJIOKUTENIbHOE BIIMSIHME Ha 3[J0POBbe OTAeIbHBIX JIUI] Y HaceJeHMsI Ha TIPOTSKeHUM BCeii
SKU3HMA.
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