IImacTUYHOCTH MO3ra, BbI3BaHHAas CTpeCCOM M aJI'ZIOCTa30M

McEwen BS, Gianaros PJ. Stress- and allostasis-induced brain plasticity. Annu Rev Med.
2011;62:431-45. doi: 10.1146/annurev-med-052209-100430. PMID: 20707675; PMCID:
PMC4251716.

BBenenue

CTpecc 1 CTpeccoBbie MepexXnBaHMs yke TaBHO CBSI3aHbI C 3TUOJOTHEN U maTodusmoiormeii
XPOHMYECKUX COCTOSTHMI (DU3MUeCKOro U MCUXUIECKOTO 3J0POBbsI, KOTOpbIe B HACTOSIIIEe
BpeMsI MPeICTaB/ISTIOT GOJIBIIYIO YIPO3Y IJIs1 3M0POBbs HaceaeHus ( 1).). ictopuuecku
CIIOXXMUJIOCh TaK, YTO AUCIHUIIIMHAPHbBIE PA3aUdMs B ONpefieJIeHUM U U3ydeHUN CTpecca U
CTPEeCCOBBIX MMEePEXKMBAHMI CO3/1aBAIM KaK METOA0I0TUYECKMe, TaK ¥ KOHIIEIITya/IbHbIe
Mpo6JieMbl [IJ1s1 IOHUMaHUS MeIUIIMHCKMM COO0II[eCTBOM TOTO, KaK Ha COCTOSIHME 3[T0POBbSI
YyeJioBeKa MOTYT BJIMSITh TaKye CJI0XKHBIE TTPOLLeCChl Ha TPOTSDKEHMUM BCE KU3HU. DTU
Mpo6JieMbl ObUIM pellleHbl C TOMOIIbI0 COBPeMEHHBIX B3IJISII0B, KOTOPble OCHOBaHbI Ha
MOCJIeIHUX JOCTVDKEHUSIX TPAHC/ISIIIMOHHBIX MCC/IeOBAHMIT HA JKUBOTHBIX U JIIOASX U
MOAYEPKMUBAIOT, UTO OTHOLIEHUST MEX/Y CTPECCOBbIMM MePEXXMBAHUSIMU U COCTOSTHUEM
300POBBS 3aBUCST OT IMHAMMUUECKOTO B3aMMO/IEVICTBUS MeXAYy reHeTUUeCKOon
MpeapacIiooKeHHOCThIO M BO3/AeiicTBMEM (haKTOPOB OKpY>Kalollei cpeabl. ITO
B3aMMO/Ie/iCTBYE HAUMHAETCSI BHYTPUYTPOOHO U MPOIOKAETCS 10 caMoii cMepTu (( 2).

KanoHMvecku Mbl MOskeM 0003HAUUTh CTPECCOBOE TepeskBaHMe KaK «XOPolee», «TeprmmMoe»
VJIU «TOKCUYHOE» B 3aBUCUMOCTU OT TOTO, B KAKOI CTENeHU Ye/IOBEK KOHTPOIMUPYET TaHHbIN
CTpeccop ¥ MMeeT CUCTeMbI IMOAAePsKKM U PeCypChl sl TOTO, UTOOBI CITPABUTHCS C HUM
(3,4). YooBneTBOpeHMe MOTPeOHOCTEN, BBI3BAHHBIX CTPECCOBBIMM CUTYAIUSIMU, MOSKET
MIPUBECTU K POCTY, afanTali 1 Mojae3HbiM popmamM o6ydeHMsl, KOTOpbIe CTIOCOOCTBYIOT
YCTOMUYMBOCTU U XOPOIIEeMY 340pOBbl0. HampoTus, fpyrue cTpeccoBble IepekuBaHUsI MOTYT
CIIOCOOCTBOBATH PACIIPOCTPAHEHMIO PEKYPCUBHBIX HEPBHBIX, (PU3MOTOTMUECKUX,
MOBeJeHYeCKUX, KOTHUTUBHBIX M SMOLMOHAIbHBIX M3MEHEHM, KOTOPbIE TTOBBIIAOT
YS3BUMOCTb K YXYIIIEHUIO 300POBbS U MIPEXIEBPEMEHHOM CMepPTU OT HEKOTOPBIX
XPOHMYECKUX 3a60eBaHmit ( 5).

34ech MblI BbIZieJ/IsIeM TPAHC/ISIIIMOHHbBIE JAHHbBIE O JKUBOTHBIX U JIIOASX, IEMOHCTPUPYIOIINE,
UTO MO3T SIBJISIETCS IIEHTPATIbHBIM MeAMAaTOPOM Y MUIIIEHBIO MTPOIECCOB CTPECCOYCTOMIMUBOCTY
U YSI3BUMOCTU. MbI OUEepKUBAEM, UTO MO3T ( d ) OIIpefeisieT, UTO SIBJISEeTCS YIPO30ii U1,
CJie[IoBaTeNIbHO, CTPEeCCOM JJIs uesioBeka; ( 6 ) peryaupyet hbusmuoaornyeckme, moBegeHuecKme,
KOTHUTMBHbBIE U SMOI[MOHAbHbIE PeaKIINY, KOTOPbIe YeJIOBEK UCIIOIb3YeT, UTOObI CIIPaBUThHCS
C JAHHBIM CTPECCOPOM; B ) USMEHEHMUS ero IJIACTUYHOCTU KaK afarTUBHO, TaK U Ae3aJalTUBHO
B pe3yJibTaTe COBJANaHNS CO CTPECCOBBIMMU MepexkxuBanusimm (PucyHok 1). Mbl mogyepkuBaem
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OpraHm3ymoIe KOHIenuumn ajajiocta3a n aJIJIOCTaTUUYECKOM Harpys3kKku, KOTOpbie MOTYT IIOMOYb
B HalieM ITIOHMMaHUU TOro, Kak Cl)OprI IJIACTMYHOCTM MO3ra, CBsSI3aHHbIE CO CTpeCCOM,
BJIMAIOT Ha IICUXMNYECKOoe 1 (1)1/[3I/IHECKOE 300pOBbeE. 3aTeM MbI paccMaTpmBaeM IIOTEHII AL
COLMA/IbHBIX U JIMYHBIX BMEIIaTeJIbCTB OJId ITpeJOTBpallleHMS U JIeUeHNUA XPOHNYECKUX U
paciipoCTpaHeHHbIX 3ab0JieBaHMi1 C IMIOMOLIBIO IJIAaCTUYECKUX U aJIJTIOAMHAMMUYECKUX
MeXaHM3MOB MO3ra.

Major life events

Environmental stressors
(work, home, neighborhood)

—

Individual differences
(genes, development,
experience)

Trauma/abuse

Behavioral responses
[fight or flight, personal
behavior (e.g., diet, smoking,
drinking, exercise)]

\‘ Physloiogic responseS/

Allostasis ———————————tdo Adaptation

Allostatic load

PucyHOK 1

IleHTpanbHAast pOJib MO3Ta B aJ/IOCTAa3€e U TOBEIEHYECKO 1 (GU3MOIOTMUECKOI peaKIuu Ha
cTpeccopsl. [lepeprcoBaHO M3 CCUIKY 5 ¢ paspelieHus.

CTpecc, IJIaCTUYHOCTb MO3ra ¥ 3J0POBbe: POJib ajlJIoCcTasa M ajljIoCTaTU4eCcKoi
HarpysKku

Mosr o6pabaThiBaeT He TOJIbKO BHEITHME CEHCOPHbIE BXOIbI U3 OKPYKAIOIIEei cpesibl, HO U
BHYTpeHHMe BXOJIbI OT TeJia. Ta NapaiebHast 06paboTka Mmo3BoJsieT MO3Ty KOHTPOJIUPOBATh
" KOOPAMHUPOBATD MOBeAeHUeckye 1 (pU3MoIornyeckye KOppeKTMPOBKY, BbI3BAHHbIE
BHEITHUMM MUY BHYTPEHHMMM ITpo6ieMaMy roMmeocTasa. DT KOPPEKTUPOBKU MOTYT
CIT0COOCTBOBATH aAAITAIMM, TAKOM KaK KaaMOPOBKa CepIeuHOro Briopoca 1 rmepudepmuueckoro
COCYIMCTOTO COMTPOTUBIIEHUS 1)1 0OecIieueHNsI TeMOAMHAMMUYeCKOi 1 MeTaboamnyecKoi
TIOAAEPSKKY OOJIBIINX IPYTIIT MBIIIL, HEOOXOAMMBIX IJIs1 HeMe[JIEHHbIX VJIM O3KMJaeMbIX
neiicTBuit (Hampumep, 6ercTBo OT XMUITHMKA). K 6M0I0TMYecKum cucTemMaM, CriocO6CTBYIOIUM
TaKOi afarTauym, OTHOCSITCS rMIoTasamo-runodusapHo-Haanoueunmkonas (I'TH) ocs,
BereTaTUBHas HepBHas CUCTeMa, MeTabonuecKasi CUCTeMa, KUIIeUHUK, TOUKM Y MMMYyHHast
cucTeMa (BKJII0Yas CeTb UUTOKUH-TIPOAYIIMPYIOLIMX KI€TOK I10 BCeMy Telly). ).6 ). BakHo
OTMETUTD, UTO Ha AESITETbHOCTb 3TUX CUCTEM U MMOCPEIHUKOB BIUSIOT T€HETUYECKAS
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CTPYKTYpa, UCTOPUS PA3BUTHUA U TeKYyl[Me MMOBeJeHUYeCKNe U IICUXO0JIOTUYeCKre COCTOAHUA
YeJIoBeKa.

PerynupoBKa BbIIIEYIIOMSIHYThIX 6M0JIOTMUECKUX CUCTEM, TAKMM 00pa3oM, 06ecIieuBaeT
3aIIUTY U afarTalio yeJoBeKa K KOHKPeTHBIM ITpobieMaM ¢ ITOMOIIbI0 TIpoliecca,
Ha3bIBa€MOTO ayistocTa3om ( 7).). B To Bpemst Kak MHOTMe py3MOIOrMYecKye mapaMeTphl,
TaKye Kak coJiep>kaHue KICI0PoAa B KpoBU U pH, To1epskMBaIOTCS B Y3KOM
romMeoCTaTUYEeCKOM AMana3oHe, MHOTHE Apyrue rnapaMeTpbl U3MEHSIIOTCS 110 CBOel
(YHKIMOHAIBHOCTY B 3aBUCUMMOCTY OT BpeMeHM CYTOK ¥ B OTBET Ha BHEIlIHME Y BHYTPeHHMe
norpebHocTH. TakMM 06pa3oM, AMHAMUYECKME MeIMaTOPhI a/UIOCTAa3a, BhIpaskarolye
3aMETHYIO I3MEHUMBOCTb, 06JIETYal0T ajalTalio, TOTAA KaK ITapaMeTpbl, CBSI3aHHbIE C
roMeoCTa3oM, He BhIpaXkaloT COTIOCTaBMMO M3MEHUMBOCTU KaK CPeJICTBA, CIIOCOOCTBYIOIIETO
aganTauyn. AJIocTa3 Heo6XoauM )1 IO IepsKaHNsI TOMeOoCTasa mepe JIMIOM BHEITHUX U
BHYTPEHHMUX TpeOOBaHMIi, KOTOPbIe PETUCTPUPYIOTCS MO3roM. OJTHAKO KPUTUUYECKY BasKHO, UTO
aJJIoAVMHAMMUecKas afanTaius MMeeT CBOIO IleHY, M CTOMMOCTD 3TOI afanTalyy Ha3bIBaeTC s
aJIJIOCTaTU4YeCcKol Harpy3Koii — M3HOCOM TeJia 1 Mo3ra (5, 8).

AJutocTaTuuecKme CUCTEMBI CIIOCOGCTBYIOT afalTally K CTPECCOBBIM IEPEKMBAHMSIM U, KaK
MpaBWIO, HaMboIee MoJIe3HbI P OBICTPOI MOOMIM3AIINY U TIpeKpalneHnn aeiictBus. Korma
OHU TIPOJJIEBAIOTCS MU He MPeKpallaiTcs Cpasy, a/uIoCTaTUYeCKMe CUCTEMbI TTOJIPhIBAIOT
Tcuxmueckoe u pusmyeckoe 30POBbe — B IIEPBYIO OUepeb M3-3a UX BAMUSHUS Ha
IJIACTMYHOCTb MO3Ta (CM. Hike). Hecrmoco6HOCTD 3a/1eiiCTBOBATh a/UIOCTATUUYECKME CUCTEMBI,
KOI'/Ia 3TO HEOOXOIMMO, TAKKe CO3[AeT Harpy3Ky Ha OpraHu3M, MOCKOIbKY HOpMaTbHas
3amuTa, obecreunBaemasi STUMM CUCTEMAMM, OTCYTCTBYeT.

Ba)kHbIM aCIeKTOM a//IOCTa3a U a/VIOCTaTUUEeCKOV Harpy3KU SIBJISIETCS TIOHSITUE

OXUgaHus. 3nech OKMAaHNMe TToApasyMeBaeT MCUX0A0TnYecKe COCTOSIHMUS, Takue Kak
TpeauyBCTBME, 6€CITOKOICTBO M TPEBOra, a Tak)ke KOTHUTUBHYIO MTOATOTOBKY K MPeICTOSIIEMY
co6bITHI0. OKMaHue, BO3HMUKAIOIIee B pe3ybTaTe HeiPOHHOM aKTUBHOCTY B MO3T€e, MOXET
CTUMYJIMPOBATh BHIPAOOTKY a/UIOCTATUUECKUX 61MOMEeIMaTOPOB, U BIIOJHE BEPOSITHO, UTO
COCTOSIHUSI IJTUTETbHOTO 6eCTIOKOCTBA U OXXUAAHUS MOTYT IMPUBECTY K JIZIOCTATUUECKOIA
Harpyske ( 9).). Ipyrumu BaXKHbBIMU aclieKTaMy MHAMBUYAIbHOM peakiuu Ha CTpecc B
OTHOILIEHMM aJIJIOCTa3a U a/VIOCTaTUIECKOI HAarpy3Ku SIBJISIIOTCS BpeHbIe [IJIS1 3I0POBbS U
YKperuisifoliye 340poBbe BUIbI TTIOBeIeHNMsI, TaKMe Kak KypeHue, yIoTpebieHne aaKorosisi, COH,
nueTta v husnveckasi akTUBHOCTb, KOTOPbI€ B COBOKYITHOCTY HAa3bIBAIOTCSI 06pa3om

*ku3HU. OHM MOTYT OBITh BOTUIOLIEHBI B 00IIIEM MTOHSATUY aJIIOCTa3a, T. €. TOT0, Kak oAU
afarnTUPYIOTCS K MpobJieMe 1 CIIPaBJISIIOTCS C Heli, M OHM TakyKe BHOCSIT BKJIAJ, B
aJIJIOCTaTUYeCKylo Harpy3Ky. Hampumep, 3anagHas gyueTta yCKOpsieT pa3BUTHe aTepPOCKIepo3a U
nuab6eta I Tumna; KypeHue yCKopsieT aTeporeHes; YIpaskHeHUs ¥ BOCCTAaHOBUTEIbHBI COH
CITOCOOGCTBYIOT KOTHUTUBHOMY (DYHKIIMOHMPOBAHMIO U 3M0POBBIO ( 6).
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B paMKax CTpyKTypbl, ITpeACTaBIeHHO BbIIIE U MOJPOOHO OMMCAHHOV B APyrom mecTe ( 5 ),
CYIIECTBYET YeThIpe TUIIA AJUIOAMHAMUIECKNX Y GU3MOTOTUUECKUX pPeaKIyil, KOTOPbIe MOTYT
CITIOCOOCTBOBATD M OTPAXKATh AJIOCTATUUECKYI0 HAarpy3Ky (PucyHoxk 2). K Hum oTHOCSTCS (@)
TTOBTOPSIIONINECS «yIapbl» OT HECKOJIBKUX CTPECCOPOB, ( 6 ) OTCYTCTBME afianTally UIU
MPUBBIKAHMS, ( 6 ) IPOJIOHTMPOBAHHAS peaKUMs M3-3a OTCPOYEHHOTO BBIK/IIOYEHUS U (2 )
HeaJleKBaTHas peakiysi, KoTopas MPUBOAUT K KOMIIEHCATOPHO r'MIepakTUBHOCTU IPYTUX
MenuaTopoB. Kak obcyskmaeTcst manee, 3Tu (opMbl aJIJIOAMHAMMUYECKOTO OTBETA, KOTOPbIE
MOTYT CITIOCOOCTBOBATH /IJIOCTATUUECKOI HArpy3Ke, OMOCPeAyIOTCSI MO3TOM U HalleJieHbl Ha
MO3T. Ba)KHO OTMETHUTD, UYTO YCIOBMS AJIZIOCTATUUECKOV HATPy3KM, KOTOPbIe HEOIarONPUSITHO
BJIMSIIOT HAa MO3T, CBSI3aHbI C (PopMaMM TIACTUYHOCTY HEIPOHOB, KOTOPbIE MTOAIAI0TCSI
MpodIaKkTUKe ¥ BMEIIAaTe/IbCTBY.
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PucyHOK 2

Bupp! aytocTasa u ajuioctaTuueckas Harpyska. ( a ) IlJoBTopsioniuecs: «yaapbl» OT HECKOJIbKUX
CcTpeccopoB. JI1ou, KOTOpble HEOLHOKPATHO MOABEPraanuch BO34ECTBUIO CTPECCOPOB HA
MMPOTSDKEeHMM BCeli XXM3HM, a TaKKe MCIbIThIBAIOT 3HAUMTE/IbHbIEe CKAUKM apTepuaJbHOTO
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IaBJIEHUS U CEPIIeYHO-COCYAUCTON aKTUBHOCTHU, KOTOPbIE 3aBUCST OT BOBJI€UEHMUS
ruIoTagaMmo-runodusapHo-HaanoyeyHnkoBoii (ITH) u BereTaTMBHOI 0cu, 60Jiee CKIIOHHBI K
MpeskaeBpeMeHHOV TUTIEPTEH3MI. U aTepOCKIepoTHnUeckas 6oe3Hb cepata. ( 6 ) OTCyTcTBUE
amanTauyu. Hecmoco6HOCTh MPUBBIKHYTH K TOBTOPEHMIO OHOTO M TOTO K€ CTpeccopa
MIPUBOAUT K CTOKOMY TMOBBIIIIEHUIO MeAMaTOPOB, TAKMX KAk KOPTU30J1. BriepBbie 3TO 661710
OIMCAHO Y JII0JIel, KOTOPBIM He YIaJI0Ch IIPUBBIKHYTH K Peak M KOPTU30J1a Ha CTPeccop
IMy0IMIHOrO BhICTYILIEHMUS (5, 71 ). ( ¢) IIpomo/sKuTeIbHbI OTBET 13-3a 3a4eP5KKI
BBIK/IIOUEHMSI. ATANITYBHBbIE BereTaTUBHbIE Y HEMPOIHIOKPUHHBIE peaKIy 3aBepIIatoTCs
MeJIJIEHHO; HallpuMep, TTIOBBIIIIEHHOE apTepuaabHOe JaBjieH e COXPAHsSIeTCs BO BpeMs
TTOBTOPSIOIIENCS pabOThI B YCIOBUSIX OTPAHMYEHHOTO BPEMEHN. T ) HeddeK8amHasi peaxiust
MIPUBOIUT K KOMIIEHCATOPHON I'MIIePaKTUBHOCTU APYIrUX Meauatopos. Hanpumep,
ayTOMMMYHUTET U BOCIIaJieHe MOTYT ObITh CBSI3aHbI C HealeKBaTHOI peakiiyeii SHI0TeHHbIX
[JIIOKOKOPTUKOUIOB, KaK y KpbIC JIbIoMca 1, BO3MOXHO, TaKXKe IIPU CUHIPOME XPOHUUECKON
yCTanocT u GubpoMmanTum.

Cucremsl MO03ra, ornocpeaymime u omnpege/isieMbl€ A/UVIOAMHAMUYICCKYMMU IIponeccaMu

['0/I0BHOJI MO3T SIBJISIETCS LIeHTPaJIbHBIM OPTraHOM CTPECCOBBIX IIPOLIECCOB U
IOAMHAMMUYECKON aganTalu, a TAkKKe KII0UeBoi MUIIIEHbIO a//IOCTaTMYeCcKOoi
Harpysku.durypa 1). BHyTpu Mmo3sra pacrpeeieHHast, IMHaMUYHas U TJIaCTUYHAs HelipoHHas
cXemMa KOOPAMHMPYET, KOHTPOJUPYET U KaTMOpyeT MOBeleHUeCKNe U aJlJIOAMHAMUYECKe
CUCTEMBI pearpoBaHMsI, YTOOBI CIIPAaBUTHCS C TPeOGOBAHMUSIMMU OITPee/IeHHbIX CTPecCOpoB. JTa
cxeMa BKJIIOYaeT IMIIITOKAMII M MUH/IAJIE€BUIHOE TeJIO, KOTOPBIE SIBJISIIOTCS IMMOMYECKMU
CTPYKTypaMy MO3ra, KOTopble 00pabaThIBAIOT MepekBaHMsI, B3aMMOEMCTBYS C HU3IIMMU
BereTaTMBHBIMM 00JIACTSIMYM MO3Ta (TAaKMMM KaK TUIIOTaJIaMyC M CTBOJI MO3Ta) ¥ BBICIIMMU
006J1aCTSIMM KOPBI, 0COOEHHO C ITpedPOHTATbHOI KOpoii. CiemoBaTeIbHO, TUIIITOKAMII,
MUHAAIEeBUIHOE Teo U Mpe@poHTaIbHYI0 KOPY MOKHO pacCMaTpUBaTh Kak KOOPIAMHUPYIOIIE
TOBeieHNe C CMCTeMaMy aJJIOAMHAMMYECKMX peaKInii Ha CTyKO6e TTpeogo/ieHs BHEITHUX U
BHYTPEHHMX BbI30BOB WM MpeITIoiaraeMbIX YTpO3 ToMeocTasy 1 6yaromnonyunto. OHM Takke
BBITIOJTHSIOT BaskHbIe GYHKIIVM B TIO3HAHUM, SMOLIMSX ¥ KOHTPOJIE UMITY/IbCOB, & TakKe
MOMOTraloT MHTEePIPeTUPOBaTh, HA OCHOBE TEKYILEero U MPOIIOTO OMbITa, HE3aBUCUMO OT TOTO,
SIBJISIETCSI JIV COOBITHE YTPOSKAIOIIMM MJIM CTPECCOBBIM, UTO BIMSET Ha aJIJIOCTATUYECKIME
peakuyu. [lasee Mbl paCCMOTPUM TPAHCISIIIMOHHbBIE MCCeOBAHMS HA XMUBOTHBIX U JIIOASX,
TTOCBSIIIEHHbIE 3TUM 00J1aCTSIM, 0COOEHHO B KOHTEKCTE X BaXKHOCTM [IJIST OITOCPeIOBaHMS
JJIOAVMHAMUYEeCKMX TTPOIeCCOB, BaXKHbBIX 151 3IOPOBbSI.

Ha >kMBOTHBIX MOZEISIX ObLJIO 0OHAPYKEHO, UTO TMITIIOKAMII IEMOHCTPUPYET 3aMeuaTeIbHYI0
CTPYKTYPHYIO IIACTUYHOCTH, BKTIOUAst peMOAeIMPOBaHMe TeHIPUTOB Y CUHATITUYECKMX
CBSI3eli M OTpaHMYeHHOe KOJIMUeCTBO HeliporeHes3a. ['MITIOKaMIT COJIEPSKUAT PelleNTOPbI
CTepOMI0B HAITIOUEUHMKOB ¥ OCHOBHBIX MeTa00/IMYeCKX TOPMOHOB, KOTOpPbIE€ OKa3bIBAIOT
(dyHKIMOHATBHOE BO3/IEICTBYME HA TUIITIOKaMII. B yacTHOCTH, 3TU 6M10MeaaTOpPbl MOTYT
YCWJIMBATh KOTHUTMBHBIE TTPOIECCHI, BIMATh Ha HACTPOEHME U MOTUBAIMIO, a TAKKe
CIIoco6CTBOBATh BO30OYIMMOCTY U HeiporpoTekiuy. TeM He MeHee, 9TU ke 61oMeIMaToOPbI
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MOTYT OKa3bIBaTh BpeIHOE BO3AEICTBIE Ha TUIIIIOKAMII B YCJIOBUSIX XPOHUYECKOTO CTpecca n
QJJIOCTATUYECKOI HAarpy3Kku ( 2 ).

WccnepoBaHus TMIIIIOKaMIIa HA JKMBOTHBIX BBISIBUIM MEXaHU3M, C TIOMOIIbI0O KOTOPOTO
MOBTOPSIOLIeeCs UM XPOHMYeCKoe BO3/eliCTBYe CTpecca BbI3bIBAeT IIJIaCTUYeCKoe
pemopenupoBaHye MIIIOKaMITa/IbHOJ 11eI1: YKOpOUeHMe NeHIPUTOB, MOTePI0 MIUMOBUIHbBIX
CMHAIICOB U T0JIaB/ieHNe HeliporeHesa, MPoucxofsiiee B 00J1acTu 3y0UaToi M3BUIMHbI
006pa30oBaHMsI TUIIIIOKAMIIA. K IOHOIIIECKO B3POC/IOi KM3HM. DTO oOpaTUmMasi peakiyst Ha
BO3JIEJICTBME CTPeCCa, AJISIAsICs HECKOJIbKO Helleslb, M OHA OMIOCpeloBaHa He TOJIbKO
IUPKYIUPYIOIIMMU TTIOKOKOPTUKOMUIAMM, HO TAaKsKe HEMIPOTPAaHCMUTTEPaMy BO30OYKIAIOLINX
aMMHOKMCJIOT ¥ IPYTMMM SHJIOTeHHbBIMYM MeauaTopamMmu 1 MOayasiTopaMu. M3-3a 3Tux aByx
B3aMMOCBSI3aHHbIX POJIei TUIIIOKamMIia — MOAAEPsKKY aclleKTOB MaMSITU U Pery/siinun
akTUBHOCTU HPA — MOSKHO OXXUAATh, YTO HapyIIeHue PyHKIMYM TUIIITIOKaMIIa 13-3a
M3MeHEeHMU BO30YIMMOCTH, 00paTMO¥ IJIaCTUIHOCTY WJIY HeOOPaTVMOTO IOBPEXKIEHMS
O6ymeT MMeTb [Ba MOCIeACTBMSI. Bo-TepBbIX, 9TO HapyllleHMe yJacTusl TUIIIToKaMIia B
AMNU30OUYECKOI, TeKIapaTUBHONM, KOHTEKCTYaJbHOM ¥ MPOCTPAHCTBEHHOM

namsiTi. HapyieHus sTux GyHKIMIA, BEPOSITHO, OCTIA0SIT CIIOCOOHOCTD YeIoBeKa
06pabaTbiBaTh MHGOPMAIIMIO B HOBBIX CUTYALIMSIX U TIPUHMMATDh PEIIeHNSI O TOM, KaK
CIIPaBJISITHCS C HOBBIMM ITpOOJIeMaMy WK cTpeccopamu. BTopoit adpdekT 3akaouaeTcs B
HapyIlIeHMM IUIIIOKAMITaIbHO perymsiiyu akTuBHOCTY ITH, oco6eHHO B IMpeKpalleHnn
peaxkiuu Ha CTPecC, YTO MPUBOAUT K MOBBIIIeHNI0 aKTUBHOCTY I'TH 1 mononHuUTe/IbHO
yCyTyOJIsieT neiiCTBIe CTePOMI0B HAATIOUEeUHMKOB IIPY TOJTOCPOUHBIX TTOCTEICTBUSIX
MMOBTOPSIIONINXCS Y XPOHUYECKMX CTPECCOBBIX BO3IEMCTBMIT. OTa KOHIIEMNIIVs, BIIepBbIe
Ha3BaHHAas «TUITOTEe3011 TTIIOKOKOPTUKOUTHOTO KacKaza» CTapeHMsI TUIIITIOKaMIIa. S
CIIOCOOHOCTb 06pabaThIBaTh MHGOOPMALIMIO B HOBBIX CUTYAIIUSIX Y IIPUHUMATH PELIeHUSI O TOM,
KaK CITPABJISITHCSI C HOBBIMM MTPOGIeMaMu MIJIM CTPECCOPaMM.

B momonHeHMe K Mccef0BaHUAM Ha JXMBOTHBIX CBSI3aHHBIX CO CTPECCOM IIPOLLeCCOB,
OTIOCpeJJOBAHHbBIX U BIAUSIIOUIMX Ha TUVIACTUYHOCTD TUIIINIOKaMIIa, Bce Oosibliiee YicIo
UCCIeJOBaHMI HeMpOBM3yanu3an iy yeJ0BeKa Hauaay M3ydaTh CTPeCcCOBbIe IIPOLIeCChl B CBSA3U
C acrekTamu ob1eii Mopdosiornu rumnmnokamia. Hanpumep, y tofei ¢ ICUXUYeCKUMU
paccTpoiicTBamMu, CBSI3aHHBIMU CO CTPECCOM, TAKMMMU KaK 60JIbIIIoe AerpeccuBHOe
paccTpoiCTBO U MOCTTPaBMaTUUYECKOE CTPECCOBOE PACCTPOIICTBO, HAOMIOJAeTCS YMEeHbIIeH e
o6bema rurmmokamiia (cMm. 11, 12). YMeHbIlIeHHbIV 06beM I'MIITIOKaMIIa Takke ObLT 0OHAPYKeH
ripu 6ose3um Kymmara ( 13 ). IHTepecHo, uto nipu 6one3Hu KymmHra xupyprudyeckast
KOpPEeKLUS TUIIePKOPTU30IeMUM, KaK COOOIIAeTCsl, YaCTUYHO 0OpaljaeT BCISATh YMeHbIIeHe
obbeMa I'MIIIMoKaMIIa, a TaKKe yIydiiaeT HacTpoeHue u gepuunt namsiti ( 14, 15).). Tlpu
Iernpeccun MMeIOTCs oKa3aTeabCTBa 00beMHOT0 YBeIMueHMsI TUTIIoKaMIIa [ocjie JTeueHusI
aHTHIernpeccanTaMu (16 ), 4TO MTO3BOJISIET NIPELAIIOIOXKNUTD, UTO HapYIIeHUs TIPU Ielpeccumn
MOTeHIMaTbHO 06paTUMbl. Bosiee Toro, pacteT nogAepskka MHEHMSI O TOM, YTO BO3[Ie/iCTBIEe Ha
IUIACTUYHOCTD IMIITIOKaMIIa [IPU Jelpeccuy U pacCTPOCTBaX HACTPOEHUST MOXKET JIesKaTh B
ocHOBe 3 deKkTUBHOCTU (apMaKoJIOrMYeckoro ¥ HeMeAKaMeHTO3HOoro jeyeHus ( 17 , 18).
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B momosiHeHMe K Mcc/iefoBaHMUSIM 3a60/IeBaHNi TTOSIBJISIIOTCS TAaHHbIE OT 3[0POBBIX JIIOJEi O
CBSI3Y MEKIY XPOHMUECKMM CTPECCOBBIM OITBITOM M M3MEHEHUSIMU B MOPGOIOTUNn
rurmnokamia. Cpeny sKeHIMH B IOCTMEHOTay3e, HarpuMep, 60Jiee BbICOKIME YPOBHU
BOCIIPMHMMAEMOT0 XPOHMYECKOTO CTpecca, M3MepeHHbIe B TeueHue mpuom3uTenbHo 20-
JIETHETO Tepuoa XKU3HM, ObIIM CBSI3aHbI C YMEeHbIIIeHeM 06'beMa Ceporo BellecTBa B
TUIIIIOKaMIIe ¥ B 06/1aCTy JIaTepaabHOVi TpedpoHTaIbHOI KOpbl ( 19 ). [lanee, 60siee uem uepes
TPU rojia Iocjie TepakToB B 3MaHMUsIX BcemupHoro Toprosoro 1eHTpa 11 centssopst 2001 r. y
3I0POBBIX B OCTAJIbHOM B3POC/IbIX, MPOKMBAIOIINX BOIM3YM MeCTa TEPAKTOB, OTMEYAJIOCh
yMeHblIleHre 06beMa Ceporo BellecTBa B TUIIIOKAMIIE, a TAKKe B aHATOMMUYECKY CBSI3aHHBIX
00J1aCTSIX. MUHIAJIEBUIHOTO Teia U mpedpoHTanibHO KOps ( 20 ).

V nroneii, a Takke y XKMBOTHBIX MOJIeJieli, MO-BUAMMOMY, CYIIIeCTBYeT HacleayeMbIii
KOMITOHEHT CBSI3aHHOI CO CTPECCOM MJIaCTMUYHOCTU TUITIOKaMIia. Harmpumep, JTI0au-HOCUTENTN
ajiesist MeTMoHMHa (met) mosMopdusma BanamHa (val) 66met Mo3roBoro HeipoTPOPUIECKOTrO
(daktopa (BDNF) neMOHCTpUPYIOT MEHbIINI1 00beM CEpPOro BellecTBa B 'UIIIIOKaMIIe U
nmpedpOHTAIbHOJ KOpe 10 CpaBHEHMIO C HocuTeassmu ayutens val/val (21). — 23). B mogensix
Ha JKMBOTHBIX XpOHMYeCKuit crpecc rogasisseT BDNF, BO3MOXKHO, CITIOCOOCTBYSI
peMOIeNIMPOBAHMIO KJIETOK ( 24 ).). YUUTBIBAS, UTO ajjie/ib met cBsI3aHa C OTHOCUTEIbHO
CHIMKEHHOT 3aBUCUMOM OT aKTMBHOCTU CeKpelyeli ¥ BHYTPUKIETOYHbIM TPAaHCIIOPTOM Pro-
BDNF, 3TOT ajnienb MOKeT, BEpOSITHO, BIMUSTh Ha BKiaad BDNF B curHasibHbIe KacKabl,
Orocpeaymlye CMHAIITUYeCKYI0 UM KIeTOUYHYIO IIJIaCTUYHOCTD M, BO3MOKHO, HeliporeHe3 B
OTBEeT Ha BO31eliCcTBMe CTpecca. B COBOKYITHOCTY 3TU MCC/IeOBaHMS BbISIB/ISIIOT Kak
YSI3BMMOCTb, TaK U 3aBUCSIIME OT OIbITa Mo e MOPhOI0TUYM TUIIIIOKaMIIa, MMeollye
OTHOIIIEHME K PUCKY, CBI3aHHOMY CO CTPECCOM, 1 YCTOMUYMBOCTHU K IIJIOXOMY 3[40POBbBIO.

B KOHTeKCTe Mo ey al/IoCTaTUYeCKOii Harpy3Ku, IpeicTaBlIeHHO B Qurypa 2, cyuecTByeT
HEeCKOJIbKO JIOTIOJTHUTEIbHbIX MMMYHHO-0II0CPeJOBaHHbBIX MeXaHM3MOB, BKIIOUAIOLINX

I BYHaIlpaBJ/IeHHbIe NTaTTePHbI CBSI3M MO3I'-TeJIO ¥ TeJI0-MO3T, KOTOpble MOT'YT B JajbHelieM
OOBSICHSITh MHAVBUAYa/IbHbIE Pa3/IMuMs B JIACTUYHOCTY TUIITIOKaMIIa. PacTyiiee KOIMyecTBoO
IaHHBIX MTOATBEPXKIAeT CBSI3b MEXAY aKTuBalueil nepudepnyeckoro MUMMyHUTETa U
noBesieHUeCcKMMM, aPeKTUBHBIMY ¥ KOTHUTUBHBIMU HapylieHusiMmu. [lepudepuueckne
MPOBOCIIAJINTE/bHbIE IUTOKMHBI, TaKMe KaK MHTepJieiikuH (IL)-6, ABISIOTCS BEPOSITHBIMU
Meauatopamu 3Tux 3QpdeKToB, MOCKOAbKY OHM MOTYT IPOHUKATh Yepe3
remaTosHLedanueckuit 6apbep ( 25 ) o 06paTHOI CBSI3U B MO3T ITOCPEJCTBOM BUCLIepaTbHO
addepeHTHOIT Iepenaun 1o 6ayxgaeMy HepBy ( 26, 27 ) K MO3TY. CTUMYJIUPYIOT
MPOLYKIMIO LIeHTPaIbHBIX IIPOBOCHAIUTENbHBIX LIUTOKMHOB, B TOM uncie NJI-6, KoTopble
9KCIIPECCUPYIOTCS B IUITIIOKaMIle BMeCTe C UX penerntopamu ( 28, 29).

Bonee ToTrO, 3TO IIEeHTpaIbHOE BOCIIAJIEHNE MOXKET He6IarompusITHO BAUSITh HA 00y4YeHMe U
MaMsTh MOCPECTBOM ITPOIECCOB, CBSI3aHHBIX, B YACTHOCTH, C HelipoJereHepaimnen u
CTPYKTYPHBIM peMO/IeIMPOBAaHMEM I'MITIIOKaMIIA. Y JII0Iei MMEeIOTCs JaHHbIe 06 06paTHO
CBSI3U MexXOy nepudepuueckum ypoBHeM IL-6, OTHOCUTENIBHO CTAOMIBHOTO MapKepa
CUCTEMHOTO BocrajieHus, ¥ PyHKIMel aMsITU y B3poc/ibix cpenHero Bospacta ( 30 ). Kpome
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TOr0, 6bII0 OOHAPYKEHO, UTO Mepudepryeckue ypoBHM IL-6 06paTHO MPOMOPLVIOHATbHbI
06beMy Ceporo BelecTBa rMImoKamIia 1 rmpedpoHTaabHOI obmactu ( 31 ). OmHaKo
MeXaHM3MbI, C TOMOIIIbI0 KOTOPBIX Iepudepudeckuii IL-6 cBsi3aH ¢ 06b€MOM CEPOTO BeleCTBa
TUIIITOKAaMIIa ¥ KOTHUTUMBHBIMM (DYHKLIVSIMM Y JTIOJIE, elle He M3BeCTHbI; OHM TaKKe He BIMSIOT
Ha CBSI3aHHBIE CO CTPECCOM ITPOIIECCHI, CBSI3AHHBIE C OTIOCPEIOBAHMEM IVIACTUYHOCTY MO3TA.

C BocmazieHMeM CBsI3aHbI MeTaboMMueckuii 1ucbamaHc, OKUCTUTENbHBIN cTpecc ( 32) u
MoC/IeACTBMS AyabeTa ik KOTHUTUBHOV QYHKIMM U TUIIIoKamMIia. McciaegoBanus auabeta 11
TUTIA BbISIBUIM YMeEHbIIIeHHbBI 00beM I'MITIIOKaMIIa, KOTOPbIi O60JIbllie y CYObeKTOB C
HauOOJbIIMM MOBBIIIEHMEM YPOBHS INIMKO3UIMPOBAHHOIO TeMOT/I00MHA, UTO CBUIETeTbCTBYET
O TIOBBIIIIEHHOM YPOBHE IJIF0K03bI B KPOBMU ( 33 ). JIerkuie KOTHUTUBHbIE HAPYIIeHUS TIPU
CTapeHMM TaKKe CBSI3aHbI C yMEHbIIIeHeM 00beMa TUIITTIOKaMIIa, UTO, B CBOIO OUepeb,
CBSI3aHO C ITOBBIIIEHVEM YPOBHSI TJIMKO3WIMPOBAHHOTO reMOT/IO0MHA HIKe ITOPOrOBOTO
3HaueHus 1yist ayabera II Tumna ( 34 ). OmHO U3 BMeNIaTe/bCTB, KOTOPble MOTYT ITpeJOTBPATUTD
nuab6et Il Tuna, — 910 HuU3Myeckasi akTMBHOCTD, ¥ HeJlaBHee MCC/ieIoBaHMe TT0OKa3bIBaeT, UTO Y
3I0POBBIX JIIOZEl 06'beM TUIIITIOKAMIIa 60JIbIlle, YeM Y HE3TOPOBBIX ( 35 ).).

MuHpaneBUAHOE TeJI0 TAKKE BOBJIEUYEHO B a/IJIOCTATUYECKIME TIPOLECChI U 3aBUCUT OT HUX. JTa
00J1aCTh BKJIIOYAET TPYIITbI KJIETOK B MeIMaIbHOM YacTy IiepeaHeli BUCOIHOI JOIN,
MpuUIerameii K rumnmnokamiry. OmgHo 13 QyHKLIMIT MUHIAIEeBUIHOIO Tejla B 06paboTke
cTpeccopa SIBJsIeTCS ObICTPOE MPUCBOEHNE IMOILMOHATBHOM 3HAUMMOCTY COOBITUSM
oKpyKatouieli cpensl ( 36 ). CnemoBaTe/IbHO, CYUTAETCS, YTO MUHIATIEBUAHOE TeJI0 CBSI3bIBAET
MepLenTUBHbIE ¥ KOPKOBBIE MPOLeCChl, MOALEePKUBasi KOOPAMHALIMIO BBI3BAHHBIX CTPECCOPOM
M3MeHEeHUI MoBeaeHMs U nepudepndeckoi Gu3moaornIeckoit peaKTUBHOCTHM, OCOOEHHO B
KOHTEKCTe HebJIaronpusITHBIX YCJIOBMI OKPYsKaIoIeil cpeibl ¥ CTPeCcCOpoB, HETaTUBHO
BAUSIIOIIMX Ha 300poBbe ( 12 ).

WHTepecHO, UTO OJHU U Te Xe CTPeCCOPbl MOTYT IMO-Pa3HOMY BO3[E€/ICTBOBATh HA TUMIIOKAMIT U
MUHAAJIeBUAHOe Tejo. Hanpumep, UcciegoBaHUS TUIACTUUHOCTY MUHAAIMHBI Ha JKUBOTHBIX
MOKa3aJjIu, YTO XPOHUYUECKMIT MUMMOOMUIM3AIMOHHBIN CTPeCC TOTO TUIIA, KOTOPBIN BbI3bIBAET
peTpakuuio IeHAPUTOB B 06acTu CA3 rUIIOKaMIIa, BbI3bIBAET POCM NEHAPUTOB B HEMIPOHAX
6a3oaTepaabHO MUHIAMNHBI ( 37 ). Bosee Toro, XpoOHMYECKMI CTPeCC STOTO TUIIA He TOJIbKO
yXyaiiaeT KOTHUTUBHYIO0 QYHKIMIO, 3aBUCSIIIYIO OT TUIIIIOKaMIIa, HO TakKe YCUIMBAET
3aBUCHMbIe OT MUHAATEBUIHOTO TeJla MPOLecChl HEOOYUeHHOTO CTpaxa U
KOHOULIMOHUPOBAHMS cTpaxa ( 38 ), 4TO CoriacyeTcs C MIpOTUBOIIOIOKHBIM BO3IECTBUEM
CcTpecca Ha CTPYKTYPbI TUIIIIOKaMIIa ¥ MUHAQJIMHBI. XPOHMUECKNUI CTPECC TaKKe YBeJIMUMBAET
arpeccuio MeXIy >KMBOTHBIMM, JKUBYIIMMMU B OJTHOI KJIE€TKE, Y 3TO, BEPOSITHO, OTPaXKaeT
TUITIEPAKTUBHOCTb MUHAAJIEBUAHOTO Teja.39 ). Kpome TOro, mocTossHHOE BBefeHMe
KOPTUKOCTEpPOHA B IMUTHEBYIO BOAY OKa3bIBaeT aHKCUMOTeHHbIN 3ddeKT y Mbiiieii ( 40 ), 94To
MOKET ObITh CBSI3aHO C YCMUJIEHMEM TTIOKOKOPTUKOMUIAMM 3KCIipeccun pakTopa,
BBICBOOOXKIAIOIIETO KOPTUKOTPOIINH, B MUHAAMEBUAHOM Teje (41 ). Takum ob6pasom,
UCCeN0BaHNUSI MUHAATIEBUAHOIO TeJla Ha >KMBOTHBIX BbISIBWUJIM BbI3BAHHYIO CTPECCOM
IUIACTUYHOCTD, CBSI3aHHYIO C arpeccueii U TPeBOTro.
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NmeroTcs naHHble HEMPOBU3YAIM3AI MY YeJIOBEKa O TOM, YTO MUHAAJTIEBUIHOE TeJIO yUaCTBYeT
B ortocpemoBanum hopM repudepudeckoii UM auIogMHAMNYECKO CTPeCccoBOit
PeaKTUBHOCTM, KOTOPBIE CBSI3aHbI C IPe0bIagalouMMI ITOCIeACTBUSIMY /1T (PU3MUeCKOro
310pOBbs. Hampumep, 66110 TOKA3aHO, YTO MHAMBUIYAIbHBIE PA3INUMS B PeaKIUn
MMHIAJIeBUIHOrO Tejla Ha 3MOLIMOHAIbHO 3HAUMMble CTUMYJIbl KOPPEIUPYIOT C
dbusmonornyeckMMu napaMeTpamu, CBSI3aHHBIMU C PUCKOM CepIeUHO-COCYAUCThIX
3ab01eBaHMi1, BKTIOUasi 6a30Bble YPOBHM BEre€TaTUBHO-CEPIEUYHOTO KOHTPOJIS (42 ),
BbI3BaHHbBIE CTPECCOPOM M3MEHEHMSI apTePUATbHOTO IaBaeHus (43 ) M CyTOUHbIe KojleGaHmsI
CceKkpeluy TopMoHa cTpecca KopTusosna ( 44). HemaBHO 6bUI0 ITPOIEMOHCTPUPOBAHO, UTO Y
JII071e¥1, KOTOPbIE TIPOSIBJISTIIOT OOJIBIIIYIO PEaKTMBHOCTh MUH/IAJIEBMIHOTO TeJIa Ha YIPOsKalole
colMa/ibHble CUTHAJIbI (CepAUTbIE U UCITyTaHHbIe BbIPaKeHMsI JI11a), TAK)Ke 00HAPYKMBAIOTCS
60J1ee BbICOKME YPOBHM JOKIMHUUYECKOTO aTepockieposa.(PucyHok 3) (45 ). B atom
MCCJIeIOBaHUY JIIOAM C 60Jiee HU3KMM YPOBHEM JOKIMHMYECKOTO aTePOCKIepo3a
JIIeMOHCTPUPOBAIM 00pasel] AMHAMMUYECKOI GYHKIIMOHATbHO CBSI3U (KOPPeJIMPOBaHHAS
aKTUMBHOCTb) MEXIY MUHAAIEeBUIHBIM T€JIOM U ITpe(pOHTATbHOI KOPOJ, YTO MpeJnoaraeT
MMOTEHIIMATbHO GOJIBIIYIO PETY/ISLNIO aKTMBHOCTY MUHIAIVHBI TPedPOHTAIBHOI KOPOi1 BO
BpeMsI 06paboTKM YyIpo3bl. DTU Pe3y/IbTaThl 3aC/Ty>KMBAIOT BHUMaHMS C KIMHUUECKOM TOUKMU
3peHMst, TOCKOJIbKY MUHIQ/IEBMUIHOE TeJIO U ero (PYyHKIIMOHaTbHbIe B3aMOIECTBHS C
npedpOHTATbHOM KOOI y3Ke JaBHO CBSI3aHBI C PMCKOM IICHMXOMATOIOT Ui HACTPOEHMS U
TpeBoru ( 46 ), KOTOPbIE TECHO CBSI3aHbI C aTE€POCKIEPOTUUECKMMM CEPAEUYHO-COCYAUCTBIMU
3a6omeBanusiMu (47 ).). Kpome Toro, GyHKIIMOHAIbHbIE aCTIEKTHI TPe(POHTATBHO KOPHI, B
YaCTHOCTY, HEJTAaBHO OBV BOBJIEUEHBI B aTepPOreHe3 B MOJIe/IM ITPUMAaTOB COMTYyTCTBYIOIIE
IeTIPeccum U CepIeYHO-COCYAMCThIX 3a00aeBanmit ( 48 ).
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PyuicyHOK 3

B mccnegoBanuy GyHKIMOHAIbHOM HEMipOBU3yaaM3aly IoKa3aTesb JOKIMHNIECKOTo
aTepocKiepo3a ObLI CBSI3aH C aKTUBAIMel MUHIAJIEBUIHOTO TeJIa B OTBET Ha YTPOXKAKOIINE
BbIpakeHMs nLad. TONMMHA KOMIIEKCAa MHTUMa-Meia COHHbIX apTepuii (TVIM) ouleHMBaniach
¢ momoribio Y3U B B-peskume. ( a ) O6yueHHbBI COCYAMUCTDIN TEXHOJIOT BU3YaTIM3MPOBA
coHHbIe apTepun. ( 6 ) I306paskeHre COHHOM apTepuy C BUAMMbBIM CETMEHTOM 00IIei COHHOIA
apTepuu CrpaBa U HAYAJIOM JIYKOBUIIbI COHHO apTepuu, BULUMbBIM CJIeBa; CMpesikKd YKa3bIBAEeT
Ha TOYKY BJIOJIb Ja/IbHEN CTeHKM 001elt COHHO apTepui, KoTopas moka3aHa 1mpu 60JbIlemM
yBeJIMUEeHUM Ha TTaHesu ¢ . ( ¢) YBeauueHHas TOUKa JajibHel CTeHKM 001I1eii COHHO apTepun,
WITIOCTPUPYIOIIast MHTepdeitchl MPOCBET-UHTUMA U Meay-anBeHTULs. TUM usmepsin
myteM ycpenHeHns: TUUM (pacCTOsIHME MeXIY ABYMS TMHUSIMM, OTCIEKUBAIOIIMU
MHTepdeichl MPOCBeT-UHTUMA U MeI-aABeHTULIMS, 3IeCh He TTI0Ka3aHo) C I1aromMm 1 MM BIOJIb
IUCTATBHOTO 1 CM IasibHel CTeHKM 0011ei COHHOV apTepuy, NajibHel CTeHKM JTYKOBUIIbI
COHHO1 apTepuu U TePBOTO CAHTUMETpPa BHYTPEHHEel COHHOM apTepuu. COryiacHO 3TOM
YIBTPa3ByKOBOI npouenype, TUM COHHbBIX apTepuii MOJIOKUTEIbHO KOppeaupoBasa ¢
peakiyeit MMHIQJIEBUIHOTO Tejla Ha CepANUTbIe U UCITyTaHHbIe BbIpayKeHMs JINIAa Y B3POCJIOi
BBIOOPKM 300pOBBIX Jitogeit. ( d) CTaTucTudeckye rmapaMeTpuueckye KapThl U3 perpecCMoOHHOTO
aHa/In3a, oIpeesiole 061aCTy JIeBOJi U ITPaBoit MUHAAMMHBI, rae TVIM COHHBIX apTepuii
KOppeaupyeT ¢ PeaKTUBHOCTbI0 MUHAAINHBI ITOCJIE yyeTa BO3pacTa, Moja, CUCTOIUIECKOTO
apTepUAIbHOTO AABJEHMS B OKOe U A0x04a cembu. ( e ) CKoppeKTUpOoBaHHbIe 3HaueHusT IMT
TOoKa3aHbl KaK QYHKIMS 3HAUeHMIH aKTUBALVM MUHIAIMHBI JIEBO ( He3aumpuxoe8aHHble
KPYHCKU ) Vi TIPaBO¥ ( 3aimpuxo8aHHble Kpy#Ku ) 06/1aCcTeil MUHIAIVHBI , TpeICTaBJIeHHbIX Ha
raHesu d . BcraBky Ha MaHeIy e MJUTIOCTPUPYIOT 06pasiibl MCITBITAHMIA U3 TTPOTOKOJIA
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BBIpasKeHMS JINIIA, TIPeTHA3HAUEHHOTO [IJISI BBISIBJIEHUST PEaKTUBHOCTY MUHIAIE€BUIHOTO
tena. ** p<0.001.

O6nacTtamu rpe@poHTAIbHO KOPbI, KOTOPbIe CUIbHO BOBJIEUEHbI B a/UIOCTATUYECKIE
MIPOLIECCHI, SIBJITIOTCSI OpOMTA/IbHAS M MeAuaIbHas TpedpOHTAIbHAS KOpa U TIepeIHSISI ITOsSICHas
Kopa. Hapsimy co MHOTMMM APYTUMMM 06J1acTSIMM MO3Ta ITpepoHTaIbHAsI KOpa MMeeT
peLenTopsl CTePOUA0B HAAIOUEUHUKOB ( 12 ); 0HAKO POJib CTEPOUIOB HAAIIOUYEUHUKOB,
BO30YKAAIOIMIMX aMUHOKUCJIOT U APYTUX MEAMATOPOB B ITpedpOHTATIBHO KOpe, B OTJIMYME OT
TUIITIOKAMIIa, ellle MTOAPOOHO He u3ydyeHa. TeM He MeHee, TJTIOKOKOPTUKOWIbI, TIO-BUIMMOMY,
UTPAIOT ONpeJie/IeHHYIO POJib: TPU HeAenu XPOHMYECKOro JieYeHUSI KOPTUKOCTEPOHOM
BBI3bIBA/IM PETPAKILINIO NIEeHAPUTOB B MeAMAIbHOI IMpedpoOHTATbHOM KOope ( 49 ), XOTs ObUIN
TOHKMEe KaueCcTBeHHbIe OT/INUMSI OT 3pdheKTa XpOHNUECKOro cTpecca orpaHmuenust ( 50

).). Ipyroe mucciaenoBaHue onpeneanio BAMsSHIUE alpeHaISKTOMMUY 10 CPaBHEHUIO C
YyeTbhIpexHee/IbHbIM XPOHUYECKUM JieueHeM KOPTUKOCTEPOHOM WM IeKCaMeTa30HOM Ha
00bEM ¥ KOJIMYECTBO HEeIIPOHOB B mpedpoHTanbHOM Kope ( 51 ). JleueHMe mekcaMmeTa3OHOM B
I03e, KOTOpasi MorJia ObITh TOCTAaTOYHO BbICOKOJ /IJIsI TPOHMKHOBEHMS B MO3T (XOTSI 3TO He
OBLJIO M3MEPEHO HAIPSIMYIO), BbI3BIBAJIO ITOTEPI0 HEMTPOHOB B ciioe II nHdpanmmbmueckoii,
MPeTMMOMYECKOI 1 TTOSICHOM KOPBI, B TO BpeMsI Kak JieUeHe KOPTUKOCTEPOHOM YMEHbIIAJIO
06beM, HO He UIC/I0O HEMIPOHOB 3TUX 00sacTeit Kopsl ( 51 ). JledeHne mekcaMeTa3soHOM ObLIO
0c06eHHO 3P PeKTUBHBIM B YXYIIIeHNM paboueil MaMsITU ¥ KOTHUTUBHOM TMOKOCTH, UTO
M3MePSIIOCh 3aaHMeM Ha pabouyio MaMsITh B BOJHOM jabupuHTe Moppuca ( 51).). Bausiaue
XPOHMUYECKOTO CTpecca B 3TOM MCC/IeOBAaHMUM He U3y4aloCh. HeCMOTpS Ha 3TU TaHHBbIE,
peJiocTepeskeHNs], BbICKa3aHHbIE BbIIIIe OTHOCUTEbHO PasJINuKii MeXIy XPOHUUECKUM
CTPEeCcCcOM M XPOHUYECKMM JieueHeM INIIOKOKOPTUKOUIAMMU, cyieflyeT UMeTh B BUY B
OTHOILIeHUY TTpePOHTATLHO KOPBI, @ TAKKe MUHAAIeBUIHOTO Tejia, KOTOPOe ellle He
M3yUEeHO B 3TOM OTHOILIEHUMN.

[ToBeeHUeCKVe KOPPEJSITHI PeMOJIeTMPOBAHMS, BBI3BAHHOTO XPOHUUECKUM CTPECCOM
OTpaHMYeHMS B MPe(POHTAIbHOI KOpe, BKIIYAIT HapyIIeHUS] KOTHUTUBHOM TMOKOCTY U
TIPUHSITUS PeIIeHmii, BO3MOXHO, OTpaskalollye CTPYKTYPHOE peMOIeIMPOBaHMe B MeIMaTbHOI
npedpoHTaIbHOI Kope ( 52, 53 ). Takum o6pasoM, ucciegoBaHust IpedpoOHTATILHOM KOPbI Ha
KVUBOTHBIX BBISIBJISIIOT BbI3BAHHbBIE CTPECCOM M3MEHEHUS B CTPYKTYpPe U CBSI3HOCTHU

HelipoHOB. MenuanbHasi mpedpoHTaNIbHAS KOpa IeMOHCTPUPYET CHUKEHME CIIOKHOCTH
HEePOHOB ¥ MOTePI0 CMHATITUYECKUX CBSI3€ii B pe3y/IbTaTe MOBTOPSIONIETOCs CTpecca, TOraa
Kak opouTodpoHTaIbHASI KOPA AEMOHCTPUPYET OOBIIYIO CJIOKHOCTh HEMIPOHOB B Pe3Y/IbTaTe
XpoHMUUecKoro crpecca ( 52 ).

C TpaHCIAIMOHHO TOUKY 3peHMs], pa3paboTaHHO B KOHTEKCTE STUX HAXOHOK Ha JKMBOTHBIX,
acIleKThl YeJIOBEUYeCKO XKI3HM, CBSI3aHHbIE CO CTPECCOM, MOTYT, TAKMM 00pa3oMm,
MpaBAOII0A00HO KOPPEeIMpoBaTh ¢ MU3MeHEeHUSIMM B Mopdosiorny mpedpoHTaTbHOM KOPBI Y
JoAei. B moamepskky 3TOM TOUKM 3peHUS UMEIOTCS TaHHbIe CTPYKTYPHOU HEMPOBU3YIU3AIIUA
y JII0JIei1, YTO JTIF0IM, KOTOPbIe COOOIIAIOT O HU3KOM COLIMATbHOM T0JI0KeHUY B CoeIMHEHHbIX
[lITaTax, 4TO, KAK CYUTAETCS, KOPPEAMPYET C XPOHUUECKUM CTPECCOM, JeMOHCTPUPYIOT
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YMEHbBIIIeHHbBI 00bEM CepPOTOo BeleCcTBa B IepeHel YaCTy MOSICHOM M3BWIMHBI.
npedpoHTanbHas Kopa ( 54 ).

BmeinarenbcTBa 4151 aJUIOCTAaTUYECKOM Harpy3skKm M MeaAuUIMHbI MO3ra 1 TeJjia

[IpencraBieHye O TOM, YTO MOS3T SIBJISIETCS IIEHTPaJIbHBIM OPTaHOM CTPecca, OKa3bIBAIOIINM
HUCXOJsIIee BIUSIHYE Ha MHOTME (GU3MOIOrMYecKye IPOLIeCcChl, yYaCTBYONIME B aalTalluy,
obecrieurBaeT OCHOBY JIJIsl TOHMMAaHMSI TOTO, KaK MHTerpaTUBHbIe BMeIlaTe/lbCTBa (WK
«11eJI0CTHbIe», ITOCKOIbKY OHY CTUMY/IMPYIOT BCE TeJI0, YTOObI TOMOYb cebe
(YHKIIMOHMPOBATH). OOBIYHO) MOXKET MMETH OIPOMHYIO IMPOMIIAKTUYECKYIO U
TepareBTUYECKYIO T0JIb3Y, BO3MIECTBYSI HA MEKIIMUHOCTHBIE OTHOIIEHUS ¥ 00pas3 SKU3HU
yejioBeKa. [Ipyrue BMeIaTe/bCTBa MOTYT MU3MEHUTD COLIMATIBHYIO Cpely ITOCPeaCTBOM
TTOJINTVKY TTPaBUTETbCTBA ¥ YACTHOTO CEKTOPA, KOTOpasl MPeIOCTaBJIsIeT TPYIIIaM IO e
OOCTYI ¥ KOHTPOJIb HaJl 9KOJIOTMYEeCKUMM, COLIMATbHBIMU U MaTepUaIbHBIMU pecypcamu,
BaKHBIMM JIJ1sI 3TO0POBbSI 11 6J1arOTTOTYIMSI.

JIBa Hanboiee BaKHBIX MHTEPBEHI[MOHHBIX TTO/IX0/a HalleJIeHbI Ha (PU3MUeCcKyIo aKTUBHOCTD U
COLIMAbHYIO MHTErpaIuio. B To Bpems Kak MaJIONOABVSKHBI 00pa3 SKM3HU SBJISIETCS
OCHOBHBIM (paKTOPOM pUCKa MHOTUX COBPEeMEHHBIX 3a00IeBaHMi1, BKIIOYASI OXKMPeHe,
nuabert, cepleYHO-COCYAMUCThIe 3a00/1eBaHMs, JeIIPECCUIO U IeMEeHIIMI0, yMepeHHast
(dbusnveckasi akTUBHOCTb MOKET ObITh I1OI€3HOI JJIs1 MO3Ta, CepAedHO-COCYIUCTON U
MeTaboIMIecKoi cucteM (CM. 0030p). B Momensix Ha SKMBOTHBIX ObLJIO ITOKA3aHO, UTO
MpoM3BOJIbHAS u3MuecKasi aKTUBHOCTD YBeJIMUMBAET IKCIIPECCUI0 HeiTpoTpodruecKkux
(dakTopoB pocTa B KOpe roJIOBHOTO MO3Ta U TUIIIIOKaMIIe, 8 TakKe yCUJIMBaeT HeliporeHes B
3yOuaToit U3BMIMHE KaK MOJIOZIBIX, TAK U CTaPeIOIINX KMBOTHBIX (CM. 0630p 2). [ToMumo
yIy4lieHus namsiti, Gusmuyeckasi akTMUBHOCTb OKa3bIBaeT aHTUIEIIPECCUBHOE [eliCTBIeE,
aHAJIOTMYHOeE IeVICTBUIO aHTUIeNIpPeccaHToB ( 12).

Bce 6oJbliiee 4ncII0 MCC/IeIOBaHNUI HeMipOBU3Yyaau3aly HAUMHAIOT U3ydaTh 3T IIPOIECChl B
OTHOIIIEHUY UeJI0BeUeCKOT0 MO3HAHMS, CTPYKTYPbI U byHKIMIT Mo3ra ( 12 ). [Tporpamma
a3pOOHBIX YIIpasKHEHMI, BKITIOYAIOIIAs PEryISIpHYIO U ObICTPYIO X0b0Y B TeueHue 6-12
MecSIIeB, YIyUlInIa KOTHUTUBHbIE CIIOCOOHOCTY U TTATTEPHbI aKTUBAI[MY MO3Ta Mocsie
BMeIIaTe/IbCTBA B MpepOHTAIbHOI U TEeMEHHOI KOpe, KOTOpbIe ObLIY COMTOCTABMUMBI C
TaKOBBIMU Y TOpaszio 60ee MO0l KOHTPOJIbHOI TPYTINbI. Bosiee mo3gHMe 1ccie10BaHUS
HepoBMU3yaIn3aluy COO0IIAT 00 yBeInueHn 06bemMa Ceporo BelecTBa B peGpoHTATbLHOI
¥ BUCOYHOII Kope ( 55 ), yBesimueHMM 06beMa MO3TOBOJ KPOBU B 3y0UaTOi M3BUIMHE
TUIIITOKAMIIA Y JIIoJIelt cpelHero Bo3pacTa, KOTOpbie 3aBepIIVIM TPEXMECSTUYHYIO IPOrpaMmy
a’3pOOHBIX yIIpaskHeHMI ( 56 ).) 1 60JIbIITe 06'beMbI TUIIITIOKAMITIA Y 3J0POBBIX JIIOJIEN, ueM y
He3J0POBbIX ( 35 ). B oTiimune ot 3TUX mosie3HbIX 3G (MeKTOB yripakHeHMIA, yBeMueHe Beca B
CcpegHeM BO3pacTe CBSI3aHO C yMeHbllleHreM 06'beMa MO3TroBO TKaHM ( 57 ).
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B momosiHeHMe K a3pOOHBIM yITPaKHEHMSIM aCTIeKThI COIMATbHBIX OTHOIIEHUT YyKe TaBHO
CBSI3aHBI C JOJITOJIETVEM U aclieKTaMy (pr3MUecKoro U IMCUXUUeCcKoro 3m0poBbs (58; 0630p cMm.
12). K HMM OTHOCSITCSI COCTaB COLMAJIbHBIX CETEN, COIMaTbHAs MOAJepyKKa, YaCTOTa M KAUueCTBO
COLIMAJIbHOTO B3aUMMO/IEMCTBMS, a TAK)KE OMBIT U30JISILIUY Y OAMHOYECTBA, COTTPOBOXKAAOII I
HEeIIOJIHOLLeHHbIE WM HapylleHHbIe ColanbHble OTHOLIEeHM . OOHUM 13 BaKHBIX aCIIeKTOB
COLIMAIbHO YXU3HU SIBJISIETCS COLMaIbHAs MHTErpauus. JNULAeMUOJIOTMYeCKUE UCCIeJOBaHUS
CBSI3BIBAIOT I10KAa3aTe/M COLMAIbHONM MHTErpayuu ¢ MPOLOJIKUTEIbHOCTBIO JKU3HH,
TPAeKTOPUSIMU KOTHUTUBHOTO CTAPEHMS ¥ PUCKOM JE€MEHIIVHA, TSKECThIO CYOKIMHUYECKIUX
CepIeyHO-COCYOMUCThIX 3a00/IeBaHNI, PMCKOM MHCY/IbTA, BpEMEHEM BbDKMBAHMS Y TTALIMEHTOB C
CepIeyHO-COCYOMCThIMM 3a601eBaHMSIMM U penyavBaMu paka ( 12, 58 ).). B momonmHeHne K
COLIMATbHOM MHTErpaLyy COIMaabHas MOAAePiKKa IOMOraeT JII0AsIM O60jiee afjalITMBHO
CIIPABJISITBCS C OCTPBIMU Y XPOHUYECKMMM CTpeccopaMu. Harmpumep, 66110 1MoKa3aHo, YTO
colMaibHas MoAepskKa CO CTOPOHBI CEMbM MM MeIUILIMHCKMX PAOOTHUKOB, KOTOpbIe
rpejJjiaraloT SMOIMOHAIbHYIO MOIIEPKKY U MOJIe3HYI0 MHPOPMAaIIUIO, CHI/KAeT CyMMapHbIit
ANUAEMUOJIOTUYECKIUI TT0Ka3aTe/ b aJUIOCTaTUUECKOM Harpy3ky, KOTOPbI BKIOUaeT
KJIIOU€eBbIe QU3MOIOTUUECKME MAaPKEPbI, CBSI3aHHbIE C XPOHMYECKUM CTPECCOM M 00pa3om
SKM3HU, TIOTEHIMATIbHO BPeIHbIM J1s1 3M0p0Bbs ( 59 ). ). ColmanbpHast MoaaepsKKa TakkKe
CHIKAeT YPOBEHb XPOHMUYECKOTO CTpecca Y JINL,, OCYLIEeCTBIISIIOIINX YXO, Y KOTOPBIX
HabJII0JaeTCcsl yMeHbIIIeHNe IJIMHBI TeJloMep B jeiikoruTax ( 60 ).

JI71s1 YesioBeKa MOSKET OBbITh TPYIHO U3MEHUTh 06pa3 KU3HU U MPUBBIUKY, ¥ YACTO HEOOXOIMMO
nmpuberaTh K papMaKOJOTMIECKMM BMelaTebcTBaM. CHOTBOpPHbIE, aHKCUOJIUTUKY, OeTa-
6JIOKATOPBI M AHTUAELIIPECCAHTHI UCIOIb3YIOTCS /IS IPOTUBOAEICTBIS ITPobIeMam,
CBSI3aHHBIM C aJ/UIOCTATUYECKOI ITeperpy3koit. TOUHO Tak ke JIeKapCTBa, KOTOPbIe YMEHbBIIAIOT
OKMCTUTEbHBIN CTPECC UM BOCIa/IeHe, OJIOKUPYIOT CMHTE3 MJIU BCachbIBaHMeE XOJeCTepuHa, a
TAKKe JIeUaT Pe3sUCTEHTHOCTh K MHCYJIMHY MUY XPOHUYECKYIO 60J1b, MOTYT ITIOMOYb CITPABUTHCSI
C MeTaboIMYECKMMU Y HEBPOJIOTMUECKMMU TIOCIEACTBUSIMM XPOHMYECKOTO CTPECCOBOTO
OTbITa. Bce 3TV areHThl UMEIOT I€HHOCTD, HO KasKAbIi 13 HUX MMeeT MOoO0UHbIe 3P GEKThI U
OTrpaHMYeHMsI, KOTOPbIE YaCTUYHO OCHOBAHBI HA TOM (paKTe, UTO BCE CHMCTEMbI, HapyIIeHHbIe
NP AJIJIOCTAaTUYECKOI IeperpysKke, B3aMMOJeiiCTBYIOT IPYT C APYTOM U BBITIOTHSIIOT
HOPMaJIbHbIe QYHKIMM TIPU TTPABUILHOM PETyIMPOBaAHUMA.

B nponBmskeHnr BMeiaTe/bCTB, BAUSIONIMX HAa 30POBbe MO3Ta U Tejia, BAXKHYIO POJIb UTPAIOT
paboTomaTenu. Harmpumep, mpeanpusiTuisi, KOTOPbIE MOOILIPSIIOT 3M0POBBI 00pa3 sKM3HU Cpean
CBOMX COTPYIHUKOB, MOTYT OKa3aTh CyIeCTBEHHOE BJIMSHME HA PACITPOCTPAHEHHOCTh U
TeueHMe MHOTUX TOPOTOCTOSIIINX 3a60/IeBaHMiT, TEM CAMbIM CHIMKAsI pacXobl Ha
MeAUIIMHCKOe CTpaxoBaHMe ¥, BO3MOXHO, Aaxke MpuobpeTast 6os1ee JIOSIbHYI0 Pabouyio CUITY
(61, 62).). [IpaBUTeNbCTBEHHAS ITOJIUTUKA B OTHOIIEHNM 00pa30BaHMSI, SKUJIbS,
HaJIOr000JIOKEeHMS, MUHMMAJIbHOJ 3apab0THO IIaThl, TUTMEHBI TPYIA U TEXHUKA
6e30MaCcHOCTH, a TAKKEe 3arPSI3HEHMS OKPYKAIOIIEei Cpeibl MOXKET BJIMSTh Ha 3M0POBbE MO3ra U
TeJla Ha YPOBHE HaceieHUs ; 3T 3P deKThI, BEPOSITHO, OYAYT 0COOEHHO CYJIbHBIMM JIJIST
3I0POBbSI IETE, B/INSISI HA KOTHUTUBHOE pa3BUTHeE, OyayIine ycrexu B yuebe u dhusudeckoe
310pOBbe (CM. 12). BbITO TPOAEMOHCTPUPOBAHO, UTO /IS TIOSKUJIBIX JIFO/IEN 00IeCTBeHHbIe
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LIEHTPBI ¥ MEPOTIPUSTHSI, CITOCOOCTBYIOIIME COIMATBHOMY B3aMMOIEICTBUIO 1 DU3MUECKOI
aKTMBHOCTH, TTOJIE3HBI B psAzie obacreii (63, 64 ).

[Tporpamma, KOTOpasi SIBJISIETCS IPMMEPOM coueTaHUsI 00pa30BaHMsl, GU3UUECKOI aKTUBHOCTU
U COLMAbHOV aKTUBHOCTU — HAPSY C ellle OJHUM KOMIIOHEHTOM, KOTOPbIN TPYIHO
nojgaeTcss KOJMUEeCTBEHHOM OlleHKe, a MMeHHO IMOMCKOM CMbIC/Ia U 1IeIM B SKM3HU, — ITO
«Koprryc ombiTa». B paMKax 3ToJi IMporpamMMbl IOXKUIbIE JOOPOBOJIBIIBI 00YyUaIOTCS
MOMOIIHMKAM y4YuTeJIel IJ1s1 JeTeli MIaflIero Bo3pacTa B MeCTHBIX IIKOJIaX. DTa MporpaMmMa
He TOJIbKO Y/Iy4YillaeT o6pa3oBaHye IeTeil, HO ¥ IPMHOCUT I10JIb3Y MOXKUIBIM J0OPOBOJIbILIAM U
yiIy4dmaer ux Gusandeckoe 1 ncuxmuueckoe smoposbe. [InaoTHoe ucciemoBaHue ( 65) coobuiaeT
00 yy4IIeHUy UCTIIOJTHUTEIbHOM QYHKIIMY ¥ aKTUBHOCTM MPedPOHTATBHON KOPBHI Y OKMUITBIX
JI0OPOBOJIBIIEB C MIOBBIIIEHHBIM PMCKOM KOTHUTUBHBIX HapyIleHMiA. LIeToCTHbIE TPOrpaMMBbl,
MTO00HbBIE 3TOM, JOJIKHBI CTYKUTb MOJIE/IIMM BMEIIATe/IbCTB, KOTOPbIe MOTYT CYIIECTBEHHO
MOB/IMSITh HAa T€UEHME XPOHMUYECKUX M PACIIPOCTPaHEeHHbIX 3a00/1eBaHMIi TOCPEICTBOM
aIoAMHAMMUEeCKMX MeXaHM3MOB MO3ra.

HTorosblie 3aK/II0YEHMS

1. CrpeccoBble NepexkxBaHMs BAUSIOT HA PUCK U YCTOMUMBOCTD K GU3MUECKUM U
TCUXMYECKMM 3a00/IeBaHMSIM, KOTOPbIe OAHOBPEMEHHO pacIpOCTPaHeHbl ¥ YaCTO
COMYTCTBYIOT APYT Apyry. CTpeccoBble mepexkuBaHus He BCeraa HaHOCST yiiepo
34,0pOBbI0. B KpaTKOCPOUYHOI1 MEePCIIEKTMBE OHM MOTYT IIPUBECTU K POCTY, afanTalum 1
HOBOMY 00yueHM10. OTHAKO B JOJITOCPOYHOI MIePCIIeKTUBEe OHM CTAHOBSITCS MPO6JIeMOii
IIJIST 34,0POBbSI, KOTZa OHM CTAHOBSITCSI XpPOHUUECKMMM, HEKOHTPOJUPYEMbBIMM,
HeIpeJcKa3yeMbIMM U C HUMU TPYIHO CIIPaBUTHCS M3-3a OTCYTCTBUS
MOJAeP>XXUBAIOIIMX JIMYHBIX, COLMATbHBIX M 9KOJIOTMUYECKUX PECYPCOB.

2. Annocratuyeckyue CUCTEMbI MO3BOJISIIOT Ye/IOBEKY CIIPaBJISIThCSI CO CTPECCOBBIMU
nepesxkuBanusiMu. OHM aJanTUBHBI, KOTHA ObICTPO MOOUIU3YIOTCS U
npexkpamanTcsa. OgHaKo, KOrga aKTUBHOCTD a/UIOCTaTUUYECKUX CUCTEM Bsijiasl,
Hes(beKkTUBHAS, TPOJO/KUTEIbHAS MU He TIpeKpaliaeTcst 6bICTPO, a//IOCTaTUIeCcKue
CUCTEeMbI MOTYT YXYAIIUTD MCUXMUUYeCcKoe 1 hpusmdeckoe 300pOBbe U3-3a UX
Jle3a1aTnTallIOHHOTO BO3e/CTBMS Ha TUIAaCTUYHOCTb MO3Ta ¥ MeTab0/IMUecKyo,
MMMYHHYIO U CepJIeuHO-COCYAUCTYIO MaTo(QU3MONOrnio (a/liocTaTuueckas Harpyska).

3. Bspociblii, a TakKe pa3BUBAOIMIICS MO3T JEMOHCTPUPYET CTPYKTYPHYIO, a TaKKe
HepOXUMMUUECKYI0 MJIaCTUMUYHOCTb U YCTOMUYMBOCTh KO BCEM IepekMBaHUSIM, B TOM
YiClie CTPecCOBbIM. JKMBOTHBIE MOJIe/IN TJIACTUYHOCTM MO3Ta IMPEeAOCTaBIISIIOT
HelipoaHaTOMMYECKMe JeTall, a TAKKe ToKa3aTeabCTBa perMoHaaAbHOM
CIrIenMOUYHOCTY U KJIeTOUYHBIX Y MOJIEKY/ISIPHbIX MexaHu3MoB. CoBpeMeHHbIe MeTO/ bl
HepoBU3yanu3aluy MpesoCTaBIISIOT CXOOHbIE AeTalu U N0Ka3aTeabCTBa B
YeJ0Be4YeCckoM MO3Ty. [IoTeps yCTOVYMBOCTY SIBASIETCS KJIKYEBBIM NPY3HAKOM

HapyIIeHui aganTaium K CTpeccy, HanpuMep, TPeBOTH, fenpeccun. BosmoskHa

06paTMMOCTD [1€3aAalTUBHBIX (DOPM TUIACTUYHOCTY MO3Ta, CBSI3aHHASI CO CTPECCOM, U
3Ta 06PaTMMOCTb MOXKET JIesKaTh B OCHOBE MHOTMX (GopM 3hHeKTMBHOCTY IeUeHMsI.
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4. Mo3r sB/sIeTCs lIeHTPaJbHBIM OpraHoM cTpecca u amanTtanunu. OH peryimpyeT u
pearupyeTt Ha MeOMaTOPbI AJVIOCTa3a, KOTOPbIe OOBIUHO YYACTBYIOT B aaTTal[MM, HO
MIpY HApYIIeHUM PETryISILUU Y Ype3MepPHOM MCII0JIb30BaHUY IIPUBOIST K M3HOCY MO3Ta
U TeJia (a/1ocTaTuueckas Harpyska). BmeniarenbCTBa 10 yMeHbIIIEHUIO
aJIJIOCTATHMUYeCKOM HAarpy3KM BKIIOYAIOT YIyUIlleHMe IUTaHMS, TI0OLIpeHe Pery/sspHoii
(bu3nIecKoit aKTMBHOCTHM, pacIIMpeHye JOCTYIA K COIMAIbHOM MOAAePsKKe 1
MHTEerpaium, a Takke M3MeHeHMe MOJIUTUKY ITPaBUTEIbCTBA M YaCTHOTO CEKTOpa JIJIst
YIIy4IIeHsT Ka4ecTBa XU3HM, 0COOEHHO /1T HeMMYIINX.

5. KoHKpeTHbIe 06/1aCTV MO3Ta, KOTOPbIE IEMOHCTPUPYIOT HECKOIBKO (hOopM
TJIACTUYHOCTY, YUACTBYIOT B a/UIOCTa3€, ITOBEPSKEHBI BAMUSHUIO aJIJIOCTAaTUUECKO
Harpy3Ky ¥ BOBJIEUEHBI B CBSI3aHHYIO CO CTPECCOM YSI3BMMOCTb K XPOHUYECKUM
3a00/1eBaHMSIM, BK/IIOUAIOT 06/1aCTU ITpePOHTAIBLHOI KOPbI, TUIIITIOKAMIIA U
MMHIaJIEBUIHOTO Tejia. DT 00JIaCTY MO3Ta IIPeCTaBISIOT c060Ji OCHOBHBIE 1€/
MpOoMWIAKTUYECKNX Y MHTEPBEHIIMOHHBIX YCUINIA, HATIPAaBJIEHHBIX Ha CHYDKEHME
O6peMeHM IICUXMUYECKUX Y COMAaTUYECKMX 3a00IeBaHMIi [J1s1 OOIeCTBEHHOTO
3 paBOOXpPaHEeHMSI.

Byaymue mpoo6iemMsl

1. Kak BUIHO 13 ero peakiuy Ha MOBBIIIEHHYIO (PM3MYeCKYI0 aKTUBHOCTD, YeJI0BeUeCKuit
MO3T 00J1a/IaeT 3HAUMTEIbHOM CTEIeHbIO TUIACTUMYHOCTY U YCTOMYMBOCTI. BaskHOIA
3agaveii OyayImx uccaeqoBaHmuii OyaeT onpeaeneHe 61M0JI0rnuecKux myTei, ¢
MOMOIIbIO KOTOPBIX (DU3MyecKasi akTMBHOCTD BIMSIET HA CTapeHMe 1 3J0pOBbe MO3ra U
Tena.

2. DBbI0 TPOAEMOHCTPUPOBAHO, YTO KOTHUTUBHO-TIOBEAEHUYECKAs Tepanus CTOJb JKe
a(dexTrBHA, KaK M HECKOJIBKO CXeM JieueHMsl, HalipaBJIeHHbIX Ha JieueHe pacCTPOICTB
HaCTpOeHMsI, 0COOEHHO Jernpeccunt; 6osiee TOro, KOTHUTUBHAS Teparnms 1 JIeKapCTBa,
MO-BUAMMOMY, BIUSIOT HA MHOTHE U3 OTHUX U TeX JKe MUJIN TTepeKPbIBaIOIIXCS
HEpPBHbBIX MeXaHM3MOB ( 68 ). IMeloTcsl HefaBHMe N0Ka3aTeabCTBa TOT0, UTO YCIIeITHAs
KOTHUTMBHAS Teparusi MOKeT BbI3bIBATh M3MeHeHMsT B MOP(OJIoruu Mo3ra, KOTopbie
aQHAJIOTMYHBI U3MeHeHUsIM GU3UUeCcKoi aKTUBHOCTY, 0COOEHHO B KOHTEKCTe CMHIpOMa
XPOHMYECKON YCTaI0CTU — HapYyLUIeHUsI MO3T-TeJl0, XapaKTepuU3yoIerocs
HeIpeKpallaIeics in MepruoanIeckoii yCTaJ0CThI0, HeOIaronpusITHO BUSIONIEH
Ha aJUIOCTaTUYeCKue CUCTeMbI KOHTPOJS ( 69 ).). ViccimenoBaHus Ha SKMBOTHBIX MO EJISIX
MOKAa3bIBAKOT, YTO MUHAATIEBUIHOE TEJIO IEMOHCTPUPYET POCT HEMPOHOB TTOCTIE
XPOHUUYECKOTO CTpecca, a BU3yaan3upyloime uccieqoBaHus 4eI0Beueckoro Mosra
JIeMOHCTPUPYIOT TUTIEPAKTUBHYIO GYHKIINIO MUHAAIEBUAHOTO Tejla MPY pacCTPOCTBaX
HaCTPOEHMS U TPEBOKHBIX PACCTPOIICTBAX. B HegaBHeM MCCae[0OBAaHUM TPOAOIbHONM
MarHUTHO-pPe30HaHCHO ToMorpaduu 1n3ydaaach B3aMOCBSI3b MEXIY M3MeHeHUSIMU
IIKaJIbl BOCIIPMHMMAaeMOTO CTpecca ¥ U3MeHeHMSIMU MJIOTHOCTY Ceporo BelllecTBa
MUHOQJIMHBI T10CJIe BMelllaTeabCTBA 10 CHMKeHUIO cTpecca ( 70).). YMeHbIlleHue
BOCIIPMHMMAEMOTO CTPEeCCa MOJIOKUTETbHO KOPPENIUPOBAJIO C YMEHbIIIEHVEM
TJIOTHOCTM CEPOTO BeIecTBa MpaBoit 6a3oaaTepaybHO MUHAATVHBI, UTO COTJIACYETCS C
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COOOIIEHNSIMY O CITOCOOHOCTM XPOHUYECKOTO CTpecca YCUIMBATh pa3BeTBIeHNE
IEeHAPUTOB B 6a3oaTrepaybHON MuHAAMMHE. [109TOMY TabHEIINe TIOHTUTIOTHbIE
UCCIIeOBAaHMS TOTO, KaK MO3T M3MEHSIeTCs C TIOMOIIbIO TTIOBEIeHUECKIMX, a TAKKE
(bapmareBTMYECKMX METO/IOB JIEUEHMSI, SIBJISIIOTCST BOSKHBIMM HAITPaBIA€HUSIMU
OymyIiero.

3. B HacTos1ee BpeMs MMeeTCsl OTpaHMUYeHHOe KOJIMYeCTBO JaHHBIX O TOM, MOTYT JI U
KaK/M 00pa3oM colLMaibHasl MHTerpalysi, CoOnyaabHas MoAAepsKKa U IpyTrue
co1uasbHbIe GaKTOPbI 6;IaTOTBOPHO BJIMSITh HA MO3TOBBIE IETTV UYeI0OBEKa,
MO/iBepsKeHHbIE XPOHMUECKOMY CTPECCY U alJIOCTaTUYeCKO HAarpy3Ke, XOTS SICHO, UYTO
9TU (HaKTOPBI CBSI3aHBI C HACTPOEHMEM, OOIIMM IICUXUYECKMUM 3I0POBbEM, U CBSI3aHHbIE
C HMMM MO3TOBbIe Mpoliecch ( 58 ). BaskHbIM HaIpaB/ieHNEM OyIyIIMX UCCIIeIOBaAHMIA
OymeT omnpezeeHue MyTeii, 0 KOTOPhIM acIIeKThI COLIMATbHbIX OTHOIIEHMIA 1 ceTeil
MOTYT BJIMSITh Ha CTapeHMe U 3[I0POBbe MO3Ta U TeJia, a TAKKe pa3paboTKa
BMeIIaTe/bCTB, BAMSIIOIIMX Ha aCMeKThl COLMATbHbBIX CBSI3€1i, CBSI3aHHbIE CO 3[J0POBbEM.

I'moccapwmii
[ImacTUYHOCTD .
M3MEHUMBOCTb CTPYKTYPbI U GYHKIIMIT MO3Tra B pe3yJ/ibTaTe OIbITa
Mo3ra
TMpoliecc, Ipu KOTOpom Ghu3noornyecke rmapaMeTpsbl, Takue Kak
l'omeocras cozepykaHye K1CI0poaa B Kposu u pH, oamepsknBarTCs B y3KOM
IarnasoHe
I'TIL TUIIOTaaMO-TUMo(GU3apHO-HAATI0YeUHMKOBBIA
aKTMBHBIN MPOIECC pearMpoBaHMsI OpraHM3Ma Ha BbI30B IIyTEM 3aITyCKa
XUMM4Jeckux MmeauatopoB agantanyy (ITA, BereTaTMBHBIX,
MeTaboIMueCcKX, UMMYHHBIX), Ne/CTBYIOIIMX B HETMHEITHOM
ajocras’ ceTu. AyyiocTas Heo6XoAUM JIJis TTOAiepskKaHMs TOMeOocTas3a mepes TULOM

npo6sieM Wi TpeboBaHMii, BbI3BAHHBIX M3MEHEeHUSIMU B (a )
OKpYysKaroleii cpefie 1 ( 6 ) TOBeIeHYeCKOM COCTOSTHUY YesIoBeKa,
KOTOpPbIE PETUCTPUPYIOTCS MO3TOM.

AnnoctaTuueckasi M3HOC Tejla M MO3ra B pe3yJibTaTe XpOHUYECKO AUCPerysiumn
Harpyska (TUIIepaKTUBHOCTY WK 6e31eiiCTBMS) MeAMaTOPOB a/yioCcTasa

006J1aCTh MO3Ta B MeIMaIbHOM BUCOYHOI [0Jie, KOTOpasi UTPaeT BaXKHYIO

POJb B U3YUEHUN U 3aTIOMUHAHUM NeKIapaTUBHOM U MPOCTPAHCTBEHHOM
I'nrinokamit

MHbopMaIy, 06paboTKe KOHTEKCTYaIbHbIX aCIIEKTOB SMOIMOHAIbHbBIX

COOBITUI U PETYIALY BHYTPEHHUX QYHKIINIA, BKIoUast ocb HPA
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Amurnarna

[MpedponTanbHast
Kopa

CoumanbHas

VHTerpanusi

CouuanbHas
oaAepskKa

06/1aCTh MO3ra B MeIMaIbHOJ YacTy repeHeil BUCOYHOI T0JIN,
MIPUMBIKAIOINIAS K rUIrokamity. OH GbICTPO MpUIaeT SMOIIMOHATbHOE
3HauUeHMe COOBITUSIM OKPYsKaIOIIEei Cpe bl U peryamupyer
(dusnomornueckme 1 MNoBeJeHUEeCKNe Peakyy Ha 9TU COObITHS.

6oJibIIast 06J1aCTh MO3Ta, 3aHMMAIOIIAs IePeIHIO YaCTh TOOHOI JO/IN,
CBSI3aHHAs C TUMIIOKaMIioM. OH IIMPOKO Y4aCTBYeT B BbICIIUX
KOTHUTUBHBIX QYHKUMSIX (HAIpuMep, B paboydeit maMsTi 1
MCIIOJIHUTEIbHOM KOHTPOJIE), a TaKsKe B KOHTPOJIe SMOIMI, HACTPOEHMSI,
CTPeccoBBIX MYHKIINIA Y UMITYTbCUBHBIX IEMCTBUIA.

dKTVMBHOE yUyaCTHe 4e/IOBeKa B COLMANbHOM AesITeIbHOCTU U
OTHOILIEHMAX, KOTHUTMBHOE TOJIKOBaHMEe CBOe€I1 OGH.[HOCTI/I n
I/IJIeHTI/I(bI/IKaH,]/IS[ C p83H006p8.3HbIMI/I COLMaJIbHBIMM POJISIMU

IICUXOJIOTNMYECKNME U MaTepuaibHbIE€ PEeCYPChI, ITPpEAOCTaB/IsI€MbIe
ConoMa/JIbHbIMU CBA3SIMMU



