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PaccmoTtpena nuHamMuka H3MEHEHMH psiga (YyHKIHOHAIBHBIX ,CUCTEM Ha
NPOTSHKEHUM HOYHOro cHa. [IpuBeneHHbie (akThl yOEKIalOT B TOMj 4YTO COH
npejacTaBisier co0oit  ocoOyro (GopMy akTUBHOCTH, BKIIOYAIOWEH A\B ceOs
YepeJOBAaHUE MEXAHU3MOB TIOMEOCTa3a W moukwioctaza. Hecm@Tps Ha To, 4TO
u3MeHeHus: pasHbIX (usnonorndeckux Qynkuuit B REM u NREMy.da3sl cha
3a4acTyl0 HMMEIOT TPOTUBOMOJIOKHBIE 3HAaKH, B HOpME o0e¢, OHU HAaNpaBJICHbl Ha
YCUJICHUE DHEPreTUYECKOro MOTEHIManda opraHu3Mma, (popMHpoOBaHUWE MEXaHU3MOB
3alUThl, CAMOPETYJISIAN U aJalTaIUU.

KitoueBble cioBa: ¢a3bl cHa, cOCTOsHNE (DYHKIMOHAIBHBIX CUCTEM.

M exaHu3MbI HEPBHOT'O KOHTPOJISI COMATUYECKOW Y BUCHEPAIbLHOM AKTUBHOCTHU
BO BpeMsl CHa MOTYT xapakrepuszoBaThesl Kak romeoctazoM (NREM con),
tak u nowkunoctazom (REM con). Ilepexon ot @eapctBoBanus k paze NREM chHa
XapaKTepu3yeTcss MHAKTUBALMEH KOHTPOJISI CO ©TOPOHbBI BHICIIMX OTAEIOB MO3ra W
OKMBJIEHUEM MEXaHW3Ma aBTOMATUYECKOro KOHEPOW (pyHKiui. OnHAKO MPUHLMUIT
romeocratuueckoil perynauuu Bo Bpemss NREMyEHa moxer ObITh COOTHECEH HE CO
BceMH (yHKnusMu opranmsma [41]. UepenoBanue romeocrasa U MOWKHIOCTa3a B
pasHble (ha3bl CHa CBOMCTBEHHO HEPBHOM YWKOHTPOJIIO TEMIIEpaTyphl Tena, (PyHKIHMA
KpoBoOOpalleHus: M JAbIXaHus. TaK, WBO WBpeMsl SMU30J0B OBICTPOro CHa
TEPMOAIaNITUBHBIE PEAKIIMH CHIKEHBIWUIIN, BOOOIIE OTCYTCTBYIOT. OTMeUaeTcs, 4To
akTuBHOCTh 3 dekTopoB npu REM, cHe He Tonbko (QYHKIIMOHAIBHO HEIOCTATOYHA
JUISL  LeNed  TepMOpPErylssiiii, HO WM OTIMYaeTCsl OTCYTCTBHEM KaKoOU-Tu00
MPOIMOPLMOHATILHON 3aBUCUMOCTH QT MHTEHCUBHOCTHU CTUMYJIa. DYHKIHUU SHIOKPHUH-
HOW, THUILEBAPUTEIIBHOM W MOQHEBBIICIUTEIBHOM CUCTEMBI HE BIIOJHE OTBEYAIOT
MPUHIMIY TOMEOCTaTUYSCKOU pETy s, OTMEUalT TakkKe, YTO COMATHYECKHE U
Bucuepaibibie penomenbl NREM cHa xapaktepHbl 11l IPOLIECCOB, MPOTEKAOIINX
1o TUIY 3aKpbITON 1efln, aw Tiepuoasl REM cHa BeipaykeHHas BapraOenbHOCTh psiia
GyHKUMN SBISETCS PEBYJILIATOM IPOLECCOB OTKPBITOM ILIEMH, YTO /AT BO3MOXK-
HBIM HapylIeHHE #X FeMeocTas3a (pa3BuTHe moikuiaocrasa) [38].
Bremnee nbsixanue
B pa3bi€y cTamuu CcHAa MPOUCXOAST 3aMETHbIE HM3MEHEHMSI B PEryJisluU
neixanus,,  Ilep€xod ot OoapcTBOBaHUS K MEMJIEHHOMY CHY XapaKTepus3yercs
WHAKTUBAIMEN MEXaHU3MOB TeJEIHIEPATUIECKOTO KOHTPOJSI U BBICBOOOXKICHHEM
MEXaHU3MQOB aBTOHOMHOI'O KOHTpOJs abixanus. P.L. Parmeggiani [41] ormeuaer
cienyromue @cooennoctu npixanus B nepuoa NREM cha. B HavanbHbIe cTaguu
MeIIeHHOTO cHa (cTamuu 1 u 2) y 4enmoBeka OTMEYaeTCsl HeCTAOMIBHOCTD JIBIXaHHS U
MOSIBJICHUE TMEPUOAUYECKUX JbIXaTeNbHBIX M  LHUPKYJISTOPHBIX  (PEHOMEHOB.
HaGmonarorcss naxke 3mu30.bl Mepuoanydeckoro asixaHus tuna YeiiHna-Ctokca ¢
KPaTKOBPEMEHHbIMU  amHod3. J[ns Toro 4roObl  OTIMYAaTh  BO3HUKAIOIIHE
(U3HOTOrNYECKUEe alHOd OT MHU30/10B MAaTOJIOTMYECKOTO alHod, NPEIJIOKEH NHIEKC
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amHO? — KOJIMYECTBO allHO? B TeYeHHUe 4aca cHa. B Hopme oH paBeH 5. duszunoinoru-
yeckue anHod jsatcs He 6osiee 10 cek. PerynsipHoe nbIxaHHE yCTaHABIMBAETCS MPU
yrayonennn cHa (ctamuu 3 w 4), KOrjla OHO TMOAMAgAeT O] BIIHUSHUC
aBTOMAaTHUYECKOr0 MEXaHu3Ma peryisiiuu. Yactora ApIXaHUs CHUXKAETCS, AbIXaTelb-
HbII 00BeM cnabo yBelIMYMBAETCs, M, B LEJIOM, BEHTWIALMS YMCHBIIAETCS.
ConyTcTBylOIIlee HapacTaHUE COJAEpXKaHUs albBeoJsipHOro M aprepuanbHoro CO2
aCCOLIMMPYETCSl C YMEHBIIEHUEM COJEp)KaHUS allbBEOJIIPHOTO U~ apTepHabHOIO
kuciopona. ConpoTUBIEHUE BO3JYXOHOCHBIX NyTell yBenuuupaencsi. Bee stu
M3MEHEHHS] PECIUPATOPHBIX MOKA3aTeNe COINIacyloTcs ¢ HU3KMM JHEPFeTuyeCcKuM
3anpocoM. MexaHu3M aBTOMaTUYECKOTO KOHTPOJIS MOAACPKUBACTYKOMIIEHCATOPHBIE
dbuznonornyeckue peakuu. XemMouyBcTBUTeNbHOCTh K CO2 ymMepeHHo CHUXEHa, a
TUIOKCUYECKUE peakiuu He 3P (deKkTuBHbI. Pediiekc ¢ JIEerkMx Ha pacTsHKEeHUE BO
BpemMss NREM-cna aktuBupoBan. Cyas 1no peakiusm, Ha MEXaHHMYECKOe
CONPOTHUBJICHUE JIBIXaHHIO, BO BpEMs MEIJIEHHOrO CHa OTMEHaeTcsi HOpMajibHOE
(YHKUMOHUPOBaHUE MEXPEOESPHBIX MBIIIIL.

®enomensl REM-cHa yka3bIBalOT Ha BBIpAKEHHbBIE U3MEHEHUS! B aKTUBHOCTHU
MEXaHU3MOB aBTOMAaTHYECKOIO KOHTPOJS AbXAHUS.WPUTM M wyacToTa JbIXaHUA
CTaHOBSITCS OYCHb HeperyJsipHbiMH [38]. Y HOBOPOXKICHHBIX JETEH IbIXaTeIIbHAS
aKTUBHOCTb ~MEXpPEOEpHBIX MBI YMEHbIIEHAa, “4TO MOXET TMPUBECTH K
MapajoKCaJlbHOMY KOJUIANICYy TPyAHOW KHETKM *npu Braoxe. Kpome Toro,
pECIIUPATOPHBIE PEaKUMU HA TUNEPKAlHUdOwy HUX IMOJABJIEHBI, TOrJa Kak Ha TH-
MOKCUIO HE M3MEHEHBI, a pediiekc Ha pacTsxenue c jerkux npu REM-cue mouru
orcyrcTByeT. C BO3pacTOM BEHTHILHIMSWJICTKUX BO BpeMsi OBICTPOro CHa
YBEJIMYMUBAETCS, TJIABHBIM 00pa30M B CBS3MIC MHOKIOHUYECKMMU SMU30JaMH, HO MO-
XKeT ObITh BapualenbHa Ha (POHE HMEHLIMEHUS WIM HE U3MEHEHMs NaplHalbHOIO
naiaenuss COZ. VYcraHoBIeH@ WleHTpadbHas NOPUPOAA OTUX  HU3MEHEHHH.
ConpoTuBiieHHe BEpXHUX JAbIXaTenbHBIX myTeil Bo BpemMs REM-cha Hapacraer,
KOMIIEHCAllUS PEeCclupaTopHEM HAFpPy3ku ocnabieHa M HeperyispHa. B TeueHue
REM-cHa (B orimune ot NREM=cHa) BbIsSBIICHBI AenpecCUPYIONINE BIUSHUS SICP
rurnorajgamyca Ha JIbIXaHUe.

Cucrtema KpoBOQOpaIeHMs

B mnepuon crokoitHoro OoxapctBoBanuss u NREM-cha B3aumoneiicTBue
AKTUBHOCTU LIEHTPOB CTBOJIA MO3ra M CIHHAJIBHBIX COMAaTHUYECKUX U BHUCIEPATbHBIX
pediekcoB obecHeunBaioT noaaep:xkanue romeocrtasza. {ns NREM-cua xapakrepHo
npeoOiajaHue  MapacuMIIATUYECKUX BIHUSHUN Ha (OHE NOCTOSHHOTO YpPOBHSA
MTOHWKEHHOW CUMTIATHYECKOM akTUBHOCTH. MccnenoBanus cnektpa CP Bo Bpems cHa
noka3amuToyB neprosi NREM-cHa MoniHOCTS HU3KOYACTOTHBIX MOAy sl (LF)
CP nol cpaBHEHUIO C YpOBHEM OOJPCTBOBAHUS YMEHBIIAETCS, & BHICOKOYACTOTHBIX
(HF) — Hapacraer, B CBSI3W C 4YeM IOKa3aTellb CUMIATHKO-TIAPACHMIIATUYECKOTO
B3auMoJencTBUA B perymsiuud CP y 370pOBBIX 01 YMEHBIIAETCS. Y CTAHOBJIEHO
takxke, yTo B 3-4 ctanuun NREM- cna napacumnatuueckue Bnusausg Ha CP Hanbonee
BhIpaxeHbl. Bo Bpems NREM-cHa cumnaTtuueckasi perysisiius cep/ia OTpUIaTeIbHO
KOppeJUpyeT ¢ r1yOuHOMU CHA.

YMmeHnbliaeTcss  Metaboiauveckas BbIpaOOTKa Temia, ©U B CBA3UM C
BazoJMiIaTalliel U MOTOOTACICHUEM CHHUXAeTCcsl TeMmIiiepaTypa Tena. Pa3BuBaercs
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NaTTepH peryaauuu GyHKIMM, MUHUMU3HPYIOUIUN pacxoi sHepruu. B nenom, cra-
OWJIBHOCTh BEreTaTUBHOM pEeryisiliid BO BpEMS MEIJIEHHOIO CHa C TMIIOTEH3HEH,
Opaaukapaued, CHUKEHHEM CepJeYyHOro BbIOpOca U YMEHbIIEHHEM OOIIEero
nepupepruueckoro COMPOTUBICHUS COCYI0B 0O€cleunBaeT OJaronpusTHBIM Hei-
porymMopalibHbeli  OH JIsi  MeTabOoJIM4ecKoro BoccTaHoBieHus cépaua [30].
CuMmnarnyeckass akTUBHOCTb OTHOCHUTENBHO CTaOWJIIBHO CHHUXEHAa, U By 4-10 ero
CTaauio e€ BIAMSHUS Ha cepjcdHo-cocyaucTyto cuctemy (CCC) cranossimes Oosee
YeM HaIoJIOBUHY MEHbLIE, YeM Ipu OoapcTBoBaHuu. Habmonaercs Takke CHUXKEHHE
coJiep KaHMs KaTeX0JaMHUHOB U KOPTH30J1a B IJIa3Me KPOBH.

NREM-con XapaKTEepU3yeTCs MTOBBILIEHUEM Yy BCTBUTENBHOCTH
Oapopenientoproro peduiekca [16], B pe3yabTaTe 4ero o0OeCTIcUnBacTesi HaICHKHBIN
KOHTPOJIb ¥ CTaOMIILHOCTB YpoBHA A/l 1 0o011ero kapImoBacKyISIpHOIO0 TOMEOCTa3a.

Ceenenus o OapopedeKTOPHONW UYYBCTBUTEIbHOCTHU .y, YENOBEKAa BO BpeMs
REM-cHa npoTHBOpeYMBbI, HO MOSIBUIIUCH JaHHbIE O TOM,/MTO OHa B 3TOM (ha3e cHa
cTaHoBUTCS BbIie, yeM mpu NREM-cue [35].

REM-con xapaktepusyercs J€3MHTErpaliehy, MEXaHU3MOB TIOMEOCTas3a,
NPUBOJSIIEH K BBIPAXKEHHOW HECTAOUIBHOCTU WQYHKIUN CepAeYHO-COCYAUCTOM
cucrembl (CCC). Ux BapuaTHBHOCTH B 3ToW (p@3¢ CHA 3aBHUCUT HE TOJBKO OT aB-
TOHOMHOW HEPBHOM CHCTEMBI, HO TaKXeWQT '\ M3MeHEeHUl B (YHKIHOHAIBHOU
B3aMMOCBSI3M MEXK/y CTBOJIOM MO3ra M JIOOHBEMH MQISIMU OONBIINX monyinapuii [41],
u BcrymieHue B REM-coH Moer compoBOKHATbCS HApyUIEHUEM BEreTaTHUBHOM
perymsimuu. REM-con  compoBoKagaeTCsig’ BBIpAXKEHHOM  BapuaOENbHOCTHIO
CUMIIaTUYECKON  aKTMBHOCTH, CB3aHHOM “C  (a3uyeckuMH  H3MEHEHUSIMU
napacuMIaTH4YecKoro Tonyca. Bo BpeMs, iepexosa OT MEAJIEHHOTO K OBICTPOMY CHY
BCIIBIIIIKA BaryCHON aKTHBHOCTH/MOXKET BbI3BaTh may3bl B CP u acucronuio [17]. B
¢aze REM-cna nectabunbHOCTh, GYHKIIMI MOXET OBITh PE3yJbTaTOM OTCYTCTBUS
OaslaHca MeEXAY HHUCXOASIMMHU BE30YXKIAOIMKUMU W TOPMO3HBIMHU BIHMSHUSMU
rurnorajgamyca ¥ KOHeYHOro,MO3Ea. DyHKIMOHATbHBIE U3BMEHEHUS TIPU OBICTPOM CHE
BO MHOTOM OOYCJIOBJICHBI TQAABICHNEM BBICIIICH MHTEIPATUBHON TOMEOCTaTUUECKOM
perymnsiuu [38].

REM-con xapakTepu3yeTcs Takke MoBbilieHHEM AJl MO CpaBHEHUIO C €ro
YPOBHEM BO BPEMs WMEIJIEHHOIO CHa, 4YTO OOYCJIOBJIEHO B3aUMOJIEHCTBHEM
MOYEYHOT0 cuMIaTageckoro Hepsa ¢ ypoHeM AJ] [34]. Bennuunbst AJ] u UHCC oriu-
4aloTCs BapUAOCIbHOCTHIO, UTO SIBJISIETCS BaXKHOM OCOOEHHOCTHIO ObICTpOro cHa. I1o
CYTH, BgOPLaHU3MEe BO3HUKAET COCTOSHME, HAlIOMHUHAIOLIEE BEreTaTUBHYIO Oyplo,
COMPOBOXKTAIOIIYIOCS TU3PETYIIALMEH IbIXaHUS.

Bo'8pems REM-cna momnocts kak LF-, Tak 1 HF-komnonentoB cnexrpa CP
HE TOJIbKO BO3BpaIllaeTcsl K ypOBHIO OOJIPCTBOBaHUS, HO M mpeBbimaer ero. HF-
KOMITOHEHT cniekTpa AJl Bo3BpaliaeTcsi K ypoBHIO OOAPCTBOBAaHMS, a MOIIHOCTh LF-
KOMITOHEHTA OCTAeTCsl HU3KOM. DTO KOHTPACTHPYET C HapaCTaHWEM HU3KOYACTOTHOM
yactu cnektpa CP u yka3biBaeT Ha TO, 4TO BO BpeMsi ObicTporo cHa peryisiuus CP
OTJIMYAETCs OT BA3OMOTOPHON CHMITATUYECKOH peryisiiun [58].

VY nanuMeHToB C€ HMIIEMUYECKOH OOJIe3HbIO cepAlla, MNOCTUH()APKTHBIM
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COCTOSIHMEM,  CaXapHbIM  JaMa0eTOM  TUIWYHBIA  IUpPKaJAUaHHBIA  MHaTTEpH
OTHOCUTEJIBHON CUMIIATUYECKOW aKTUBHOCTU B HOYHOE BPEMsI U3MEHEH B CTOPOHY €€
MOBBIIEHUSA. Y CTOMYMBBIM WHIMKATOPOM PHUCKA BHE3AMHOM CMEPTH Yy NALMECHTOB
nocyie MHpapKTa MHOKap/a SBISETCS YMEHbIIEHHE BapUaOEIbHOCTU CEpAEYHOIO
putma (BCP) B nepuon memienHoro cHa. [lonmxkenune momuoctn HF<kommoneHTa
cnektpa CP HaOmonmaercss mpuOnusutenbHo 3a 10 MuH 10 pa3BUTHS, UIIEMUU
muokapgaa [54]. Y manueHTOB, HEAABHO TMepeHeCHMX HHOAPKTMEOKap/aa,
nokazareinb LF/HF Moxker ObITh 3HAUUTEIBHO YBEJIMYEH HE TOJIHKO BQ,BpeMsi REM -
cHa, Ho 1 NREM-cHa.

Uto Kacaercs KapAuOpeCHUpaTOPHOTO CONPSIKEHUS BO BPEMS CHA, TO MJIA
NREM-cna xapakTepHsl 61M3kue K cuHycouaaibHbiM Monydisinun YEE BcnencTaue
COrJJacCOBaHHOW aKTHMBHOCTH LEHTPOB JIbIXaHHUA U KpOBOOpalleHus, oodecre-
YUBAIOIIEH HOPMAJIBHYIO JbIXAaTEJIbHYI0 CHUHYCOBYIO APUTMMIO. ¥Fakas CHUHYCOBas
apUTMUSL XapaKTEPU3YyeT 340POBOE CEPJILE, TOraa KakKwQICYyTCTBHE BapHATUBHOCTH
YCC acconuupyercs ¢ CEpACYHON MATOJOTHEH, a TakKCWHAbIIomaeTcs y Joen
crapueckoro Bo3pacta. CornacoBaHHas pPeTyisalus IBYX CUCTEM — PECIIMPATOPHON U
KapJMOBACKYJISIPHON MpeACTaBIsIeT OO0 TpyIAYIo 3aayy, 0OCOOCHHO MpU pecnupa-
TOPHBIX U CEPAEYHO-COCYIUCTHIX 3a00JIeBaHMX, HAOPUMEp, Y MALMEHTOB C alHo?,
CepJICYHOM HEIOCTATOUHOCTHIO HITH Y JIETeH rpyHOIo Bo3pacrta [55].

JUis  KapAMOpECHUpPaTOPHOrO  TOMEQCTa3a ¥ HEOOXOAUMO  MOJJEp:KaHUE
neppy3un KU3HEHHO BaXKHBIX OPraHOB MOGPEACTBOM PEryssiliud COOTBETCTBYIOLIETO
ypoBHs AJl. PecrimpaTopHbie MexaHWU3Mbl OOECTICYMBAIOT MPU 3TOM aJICKBATHBIN
BEHO3HBI BO3Bpar U pediuekropHbie uzMeuedns CP. Ponws conpsoxkenus CCC u
CUCTEMBI BHEILIHETO JIbIXaHMsI BO BpeMs CHa yCHnuBaercs, HO B anu3onax REM-cha
KapJIUOPECIIMPATOPHBIA TOMEOCTad MEKET Hapymarecsa. MHorma pasBuBaercs
OJIM3KOe K Mapajudy COCTOSHMEy BCIIOMOIaTeNIbHBIX JIbIXaTE€IbHbIX MBI U
YMEHBIIAIOTCS BIUSHUS MEPEIHELO MO3Ta Ha PEryJIATOPHBIE PETMOHBI CTBOJIA MO3Ta,
YTO BHOCUT NIOMEXH B KOMIEHCATOPHBIE PECIIMPATOPHBIE MEXAHU3MBbI NTOIEP/KAHNS
HOpManbHBIX BenuuuH A/l Ha Jierounyro BeHTHnsAnmio, AJl, KOpOHapHBINA KPOBOTOK,
CEpJIEYHBbI PUTM BO BPEMsy €Ha BIMSIOT JWHAMHUYECKHE (IYKTyallud aKTUBHOCTHU
IMHC. YcraHnoBneHa, HampuMep, OTpULIATENIbHAS CBSI3b MOIIHOCTU AE€IbTa-BOJH DI
C MOIIIHOCTBIO HU3KOYacToTHOTO criekrpa CP.

Pernonansfoe KpeBooOpalleHue

Bo Bpemsi NREM-cHa HaGmropaeTcsi CHM)KEHHE HEMpPOHANIbHOW aKTHUBHOCTH
CTBOJa MoO3rag W, YMEHBLIECHHE LEepeOpaIbHOrO0 KpPOBOTOKA, OCOOEHHO B
LHEeHTpoHTeDAMUIECKX 001acTIX, HAIpUMEp, B 3pUTENbHBIX Oyrpax. B smm3zonax
JECUHXPOHUBUPOBAHHOTO CHAa  OTMEUAIOTCA  Clal0ble  KOPPENSALMH  MEXKAY
pPErMOHAIIBHON UM CUCTEMHOM TI'€MOJMHAMMKOM, HapyllaeTcsi WHTErPaTUBHBIN
KOHTpOJb mnepudepuueckoro KpoBotoka [15]. B pesynbrate permoHaibHOE
pacnpezesieHue KpOBOTOKA MPU ObICTPOM CHE 3HAUUTENIBHO OTJIMYAETCS OT TAKOBOTO
B (paze MenneHHoOro cHa. Yro kacaercs nepedpaibHON HUPKYISIUH, TO B ¢pasy REM-
CHa MPOUCXOJUT TMOBBIIMIEHHE AKTHMBHOCTH pa3HbIX CTPYKTYp MO3ra A0 YpPOBHS,
NPEBBIMIAIOIIECTO TAKOBOM mpHu OonpcTBoBaHuH [31], 1 MO3roBOi KPOBOTOK 3aMETHO
BO3pAcTaeT, B YaCTHOCTHU, B CTBOJIE MO3Tra, TajJlaMyce, 0a3ajabHOM OTJIEJE MEPEIHETO
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MO3ra; YBEJIMYMBAETCS KPOBOTOK M B CHHMHHOM Mo3re. HapacTanme Mo3roBoro
KpPOBOTOKa B 3TOM (haze cCHa HeoOXoauMmo st mojiepxkanus auddy3uu kuciopojaa
U3 KpoBeHOCHOro pycina. dnykryauuu nepeOpanbHoro kpoBoroka B REM-che He
3aBHCAT HU OT M3MEHEHUH CHUCTEeMHON TeMOJMHAMUKH, HU OT TepepacrpeeieHus
KPOBOTOKa MO JPYrUM peruoHaM. B 11e10M MO3roBOil KPOBOTOK IOCTATOYHO
aBTOHOMEH.

[Tocne cHa MO3TOBO¥ KPOBOTOK MEHBINIE, YeM J0 CHA, IPUYCM*STa pa3HUIIA
Hanboee BeIpaKeHa /I KOPKOBBIX U TUMOMUECKUX CTPYKTYp. [Ipofiecc cHa MoxeT
BBI3BATH MepepacipeaencHine MeTaboIMuecKoil aKTUBHOCTH MO3EA M MHTEHCHUBHOCTH
KpPOBOTOKA B HEM Ha 0oJiee HU3KHE YPOBHHU B CBSI3U C BOCCTAaHEBUREIbHOW (pyHKIMEH
cHa. XOTs y B3pOCJIOTO YeJIOBEKa MO3TOBOM KPOBOTOK IPHU HEPEXO0IC OF MEJICHHOTO
K OBICTpOMY CHY KaXIBIi pa3 MEHSAETCS, B TCUCHHWE HOYM OHRB IIEJIOM TOCTEIIEHHO
yMeHbl1aercs. [ 1aBHOW AeTepMUHAHTON pa3IMuuii B MO3rOBOM KPOBOTOKE B COCTOSI-
HUM CHa W OOJPCTBOBAaHUS SIBISETCS TMOJABICHHE WKIHOUYEBOTO0 (QepMeHTa s
obpazoBanus NO (NO-cuHTa3b1), B pe3ysbTaTe 4ero MpoOUEXOANT Ba30KOHCTPHUKITUS
cocynoB Mo3ra [60].

Bo Bpemsi MeIeHHOTO CHa pa3BHUBaeTCs emadasgunepkantus (2-3 MM pT.cT.),
YTO BBI3BIBACT CHM)KCHHE MeTaboM3Ma B Mo3re. YYBCTBUTEIIEHOCTH COCYIOB MO3Ta K
runepkanmHid B 3Ty (asy cHa cHmwkeHa (W[ 33]°) OHa cTaHOBHTCS BaXKHOMU
JACTEPMUHAHTON W3MEHEHHMH MO3TOBOTO KPEBOTOKa BO BpeMs CHa B CiIydasx
naroyioruu (HampuMmep, TpPU amHO? BO CHE). CHWKEHHBIH MeTaboIu3M B MO3re,
YMEHBIIEHHBI KPOBOTOK M aHadpOOHBIM TJMKOIN3 — BCE 3TO COOTBETCTBYET
KOHIICTIIIUY BOCCTAHOBUTEIbHON (yHKIuU CHafl12].

[Ipu mepexome oOT OOAPCTBOBAHUS, K WMEJICHHOMY CHY IMPKYJISIUS B
MHUOKap/ie, B YACTHOCTH 10 JIEBBIM/KOPOHAPHBIM COCYAaM, 3HAUUTEIBHO CHUKACTCS.
B smmzomax REM- chHa kopoH@pHbIii KpPOBOTOK HapacTaeT, MpuyeM Haubosee
BBIPQXKCHO TPU CUHYCOBOW TaXHMKapJM#W, YTO MOATBEP)KIAET JICHUCTBUE JIOKATHHOTO
METabOIMYECKOTO KOHTPOJI, JWOTBETCTBEHHOTO 3a CHIDKCHHE COTPOTHBICHUS
KOpOHapHbIX cocyaoB [18]. Dm0\ HapacTaHWe KpOBOTOKAa 0€3 COOTBETCTBYIOIIETO
YBEIUYCHUS] METa0OTNYECKOMy aKTUBHOCTH MHOKap/Aa MPOUCXOAUT B CBA3H C
HEHPOTCHHOM XOJWHEPEMYECKON Baszoiwiatanuei [17]. Cummatnyeckass HepBHas
cucTeMa 3amyckaeT| moclienoBatenbHOCTh JddekToB: Hapactanue UYCC —
MOBBIIIICHHE METa0QIN3MA > YBETUYCHNE KPOBOTOKA.

B psane uceneioBaHuii yCTaHOBIIEHO, YTO IOYEUYHBIM KPOBOTOK BO BpPEMs CHA
HE 3aBHCHT OT COGIOSHUS OpraHW3Ma, OJHAKO KOTJa TMOYe4Has Ba30KOHCTPUKIIHS
ABIISIETCS 4a¢Th® OOMICH Ba30OMOTOPHON pEakIuH Ha TEeMIIepaTypHYIO HarpysKy,
MOYCYHBIRKPOBOTOK BO BpeMsi REM-cHa yBenunuunBaetcs [37].

B nepuon OonpctBoBanust u B ¢dasy REM-cHa HapacTaHue aprepuaibHOTO
KPOBOTOKa! B TMEYCHH KOMIICHCHUPYETCS CHW)KCHHEM TMOPTAIbHON IUPKYISAIUU, U
HaoOopor. B snm3zomax REM-cha 3ta koppemsiius ucye3zaer, 4YTO SBIsSETCA
CIEJCTBUEM CIyYalHBIX MEPTPyOaIuil - HEPEryasipHOTO JbIXaHUs, W3MEHEHUU
BHYTPUOPIOIITHOTO  JIaBICHUS, KapAWOBACKYJISPHOW BapuabEeNbHOCTH, KOTOPHIC
BHOCSIT TIOMEXHU B HaJIQXKCHHBIN PETYJISITOPHBII MeXxaHu3M [22].



[Ipu mnepexome OT COCTOAHMS OOAPCTBOBAaHUS K MEMNJICHHOMY CHY
KpOBOOOpAIlEHHE B MBILIIAX CYIIECTBEHHO HE M3MEHSETCS. BhICTphIil COH BBI3BIBAET
KaK HapacTaHUE€ CHMIIATMYECKOI0 TOHYCa B COCYJAaxX MBIIIL, TaK U cneuupuyeckue
U3MEHCHHS B MBIIICYHOW aKTHBHOCTH (ATOHUIO M CYJIOPOTH).

Yro kacaercs M3MEHEHUI KOKHOTO KPOBOTOKA BO BpEMsI CHA, TO MPHU NEPEXOe
oT OOAPCTBOBAHUS K MEUICHHOMY CHY MPOUCXOIUT TEPMOJUTHUYECKas JAHIIaTalus
KOKHBIX cocynoB [36]. B snumzomax REM-cHa KOXHBIH KPOBOTOK H3MEHICTCS B
CBSA3M C BBIKIIOYEHUEM COOTBETCTBYIOIIMX TEPMOPETYISATOPHBIX “BA30MQTOPHBIX
peakuuii. Tak 4TO IpU HU3KOU TEMIIEPAType OKPYKAIOLIEH CPEAbL YCHIIEHUE KPOBO-
TOKa BO BpeMsl OBICTPOrO CHa SIBISIETCSl PE3YyJIbTaTOM YMEHBILIGHHS HEHpOreHHOU
BazokoHcTpukimu [40], a B yCJIOBHSIX TeIla CHU)KEHUE KPOBOTOKA By KOXKE MOXKET
OBITh CBs3aHO C TMOHWKeHWeM AJ[ winm ¢ yMmeHbIigHHEM HEeWpOTreHHOM
Ba30IMJIaTaINH.

JlaHHble 1O PErvoHaJbHBIM  pPA3NHUUSIM By, M3MEHEHUU AKTUBHOCTH
CUMIIATUYECKUX HEPBOB  MO3BOJWIM MOABEPTHYTh COMHCHHMIO KOHLEHIHUIO
OJTHOPOJHOCTH M3MEHEHHUI CHUMIIATUYECKOrO0 TOHYCa BO BPEMSI CHAa, OCOOEHHO B
snu3onax REM-cHa, korna nmpoucXoauT JOCTOBEPHOSNYMEHBIICHHE CUMIIATHYECKUX
BJIUSHUM Ha cepAle, MOYKH, OpraHbl OpPIOMIHOWWHONOCTH W Ta3a, HO HapacTaroT
Ba30KOHCTPUKTOPHBIE BJIMAHMS Ha MbIbl. MEKaro9eHuemM sBisercs rinodanbHOe
HapacTaHHe CUMIATHYECKOTO TOHYCa MpHU arHo’ B0 €HE Wi (aTalibHOM MHCOMHUU
[20].

Kak moka3zaHo B 3KCHEpUMEHTE, MPU CHWKEHUU TeMIEepaTypbl OKpY’Karoleu
cpenbl nnutenbHocTh NREM-chHa yBemmunBaetcs. Bo Bpemss REM-cha mpu sTux
YCIOBHSX YMEHBIIACTCs BapuaTHBHOCTh AJ] [46]. MexaHM3M roMeocTaTHUECKOTo
KOHTpPOJISl,  aKTUBU3HMPYIOLIUICA & HPU 4 TEMIEPATypHOM  HAarpy3ke, MOXET
NpEeJOTBPATUTh TOJIHOE pa3BUTHE dSnu3oqoB REM-cna npu noHmxeHHON
TeMIiepaType BHEUIHEH cpeplgyCHIDKEHNE TeMIlepaTypbl OKPYKAIOIIEH cpeabl He
NPUBOJUT K aJJalITUBHOMY HApaCTaHMIO cepleyHoro Beiopoca B anu3ogax REM-cHa,
KaK 3TO MPOUCXOJAUT BO BPEMS @OAPCTBOBAHUS U MeJjIeHHOro cHa. Bo Bpemss REM-
CHa He cpalbaThIBAlOT MEXaHUBMbI aJalITUBHOIO MepepacupeiesieHus KpOBOTOKA, Tak
KaK KOMIIEHCAaTOPHOE _M3MEHEHUe Mepudepruyeckoro COMPOTHUBICHHUS B OTBET Ha
TEMIIEpaTypHYIO0 HArpy3Ky JOTCYTCTBYeT. MeXaHu3M MbIIIEYHOW Ba30KOHCTPUKIIHMH
NpU U3MEHEHUU TeMINEePALypbl BHEUIHEH Cpelbl BO BpeMsl OBICTPOrO CHa TAaKXKe HE
aeictByeT [59].

Bc€  a10 "WoOmscusiercs TeM, uro REM-con pasBuBaercs, korna
COOTBETCTBYIOLIHE CTPYKTYPBI CTBOJIA Mo3ra 0CBOOOXK1AtOTCS oT
TUNOTAJaMUYeEKOL0 rOMEOCTATHUECKOr0 KOHTPOJIS, BO MHOIOM H3-3a HapylIEHUs
MHTETPATUBHON aKTUBHOCTH TUIOTANaMyca. HempoHbI runoranamMmyca He pearupyror
Ha TEMIEPATYpHYIO CTUMYJISIIMIO, U MEpecTpoiika Ha UEHTPAJIbHOM YpPOBHE
MPUBOJUT K JAE30praHU3alMM KOMIUIEKCA aJalNTUBHBIX Ba30MOTOPHBIX pEeaklUUid Ha
nepudepuu [24].

[Ipu  XpoHHWYECKOM  cepAeYHOW  HEJAOCTaTOYHOCTH, Korjga  ooiee
nepepacnpezieieHie  Nnepupepruuyeckoro  KpOBOTOKA  SIBISETCS  HEOOXOAMMBIM
aJanTUBHBIM MEXaHU3MOM, MOTYT pPa3BUTHCS JIBE€ CHUTyalluud pHcKa. Bo-mepsbix,
HapacTaroniasi KOMIIEHCATOpHAsi Ba30KOHCTPUKIIMS, Pa3BUBAIOMIASCS MPU TMIIOKCHH
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[57] s3arpyanser Hactymienune REM-cHa, 4To BHOCHT BKJIaJ B CEJICKTHUBHYIO
JIETIPUBAIIMIO CHA M HAPYIIAET €ro CTPyKTypy. M, Ha000pOT, HACTYyIUIEHHE OBICTPOTO
CHa MOXET Pa3BUTHCS, HO TOJBKO B PE3yJibTaTe HAPYIICHUS aJlallTUBHOTO MaTTepHA
nepudeprueckoil BA30KOHCTPUKIIMU MPU TATOJIOTUU cepana. Takum obpazom, REM-
COH (M B UTOI'C HOYHOM COH BOOOIIE) /IS JItoJIeH ¢ 3a00JICBAaHUSMHU CEP/ILA SIBIISICTCS
COCTOSIHMEM BBICOKOTO prcka [55]. JIpamaTnuHOCTh MpoOJIeMbl PUCKA HOMHOTO CHA
COCTOUT B TOM, YTO y MHOTHX JIIOAEH KapAuOopecnupaTopHbie 3a007€BaHMs 4acTo
BOBpEeMsI ~ HE  JMArHOCTHPYKOTCS, OHM  HE  NPEANPUHUMAT  HMKAKUX
npopUIAKTUUYECKUX Mep, YacTO Jake HEe MPOCHINAIOTCS HPH Pa3BePTHIBAHUU
KapJUOJIOTUYECKOI'0 WM PECNUPATOPHOTO JIUCTpecca W MEITOMY HE IMOIYy4aroT
HEOTJIOKHOU ITOMOLLIHU.
DYHKITUS TEPMOPETYIISAIIAN

3a TEepMOpEryJsATOpHbIE PEAaKIUU Ha TEIJIOBbIERWIN XOJIOJ0BBIE HATrPYy3KH
OTBEYaeT TE€PMOUYYBCTBUTEIbHAS TUNOTAIAMUYECKAs 00JacTh Mo3ra.
Tepmoperynsius Bo BpeMsi 00JpCTBOBaHUS BKJIIOMAET MEXaHU3MbI Ba30/IUjIaTalluu U
BAa30KOHCTPUKIIMM, Y4YallleHWs M 3aMelJicHus OBEXaHus, [JpOXKH, YCHIICHUSA
NOTPEOJICHHUST KUCIOPOia U METabOIMYECKOro YCHBeHuUs npoAaykuuu temia. Kpome
TOr0, CpadaThIBAIOT JIBUTATEIbHBIE pEaklMH, MOZ3BOSHOLUIME OpPraHU3My H30€XaTh
WM KOMIIEHCHUPOBAaTh BHYTPEHHHUE WM BHEIMHECPEHOBbIE U3MEHEHMSI TEMIIEPATYpPhI
(moBeneHueckass Tepmoperyisinus). Bo BpeMst NREM-cha TtepmoperynstopHbie
peakluy Ha U3MEHEHUE TeMIIepaTypbl BHEITHEMICPEIbI COXPAHSIOTCS, HO B TIEPUOIbI
REM-cHa oOHM CHW)KEHBI WM BOOOmies orcyrctBytor [7]. TlonmaBienwue
TEPMOPETYJSATOPHBIX pPEAKIUHA BO BpeMsy OBIGTPOro CHA WIUIIOCTPUPYET TaKXKe
OTCYTCTBUE B JTH MEPUOABbl KOPPEIAUMHU MEXAYy TOHYCOM TIO3HBIX MBIIIIII,
IIOTOOTACICHUEM W BHELIHEW 4 Temneparypou. Ilo cpaBHeHUIO C 1epuoaoM
MeuieHHoro cHa B ¢asy REM-cHa Tpu BBICOKOW TeMIepaType BHEIIHEH Cpesbl
NPOMCXOJUT TIOBBIIICHUE TEMIEPARYpHl siapa Tena [9]. PeakTuBHOCTH HEHPOHOB
TUINOTAJaMUYECKOTO PErvuoHa WPH OBICTPOM CHE HAXOJMTCS Ha CaMOM HHU3KOM
yposae [40]. [Ipu xonon@BoW HATPY3KE PA3BUBAIOTCS PEAKIIUKM C OOPATHBIM 3HAKOM,
HO OHHM TakXke nojaBieHbl BO/Bpemss REM-cha. IlpuumHOil onucaHHBIX SIBICHUM
ABIIAETCS W3MEHEHUE BO BPEMs pa3HbIX CTaJudl CHA TEPMOYYBCTBUTEIBHOCTH
HEHPOHOB rUIOTaIAMHYUECKOro TepMocTaTa [6].

Cucrema i eBapeHus

MHorue aCHEKTbl CEKPETOPHOM aKTHMBHOCTH KEIyJOYHO-KUIIEYHOTO TPaKTa
(OKKT) He oFpaHU4MBalOTCS MOCTOSHHBIMH PaMKaMH OTIEIBHBIX CTaJuil CHa U, B
OCHOBHOMg, MOAYIIUPYIOTCS M3MEHEHHUSIMU BET€TaTUBHOW PETYNIALMH B TEYEHHE CHA
[39]. € npyroii CTOPOHBI, HEKOTOPhIC M3MECHEHUSI B AKTUBHOCTH )KEJIie3 BHYTPCHHEH
cexpeuuKKT Bcé xe saBisatoTCS crenun@uuecKuMu AJi ONPEAeSICHHbIX CTaIUi CHA.
OpHako ecTh"™HEHHE, YTO 3T U3MEHEHHUs CKOpee MPENCTaBISAI0T cOO0M pe3ynbTar
yIBTPAJUAHHBIX WK [UPKAAUAHHBIX MOJIYJISALMM, YeM FOMEOCTaTUYECKON peakiuu
Ha DJK30TEeHHBbIC Wi SHAOreHHble ctumynbsl [53]. Ilo mepe yriyOneHus cHa
CEKpEeTOpHasi aKTUBHOCTb MMEET TEHIEHILHMI0 K IOCJIEeJ0BATEIbHOMY CHUKEHHUIO C
CaMbIMM HU3KUMH IOKa3aTelsiMU B a3y ObicTporo cHa. UTo kacaeTcsi JUHAMUKH
MOTOPHUKH KellyAka, 12-mepcTHOM KHUILIKKM M TOHKOTO KHILIEYHUKA, TO UX MOTOpPHUKA
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3aMETHO yrHetaeTcs B (pa3y MEJUIEHHOIO CHa, OCOOCHHO B CTaJuM JeJbTa-CHa, a B
¢azy ObICTPOro CHa — CyIIEeCTBEHHO ycuiuBaercs [1].

Comartuyeckue (heHOMEHbI

Bo Bpems NREM-cHa mbiiieunbie pyHKIUU OOBIYHO OOJie€ JIMMUTUPOBAHBI,
4YeM IpU IPEMOTE U B CTaIUU OBICTPOTO CHA, XOTS Y YEJIOBEKA B MEPUOIMEAICHHOTO
CHa MOTYT OBITh MposiBIeHUs coMHamOynu3Mma. B nenom mna nepuona NREM-cha
XapaKTepHa  «TEPMOPETYJISATOpHAs»  1o03a M CHIDKEHHas “WaKTHBHOCTD
AHTUTPABUTALIMOHHBIX MBIIIL. YMEHBIIEHUE TTYyOMHBI CHA MOKET \COHPOBOXKIATHCA
NEPUOIUYECKUMH JBUKEHUSMHU KOHEYHOCTEM M M3MEHEHHMEM JOJIO¥eHusi Tena. B
nepuoabl REM-cHa  HaOmiomaeTcs  MbIIIEYHAs  ATOHUS, WWMHOKIOHUYECKHE
MOJIEPrUBaHUs MBI U OBICTPBIEC ABMXKEHUS IJ1a3, YTO CBA3AHO C M3M@HEHUEM HEpB-
HOM peryiasiquud MBI 10 CPaBHEHUIO C MEUICHHBIM WecHOM. OJHaKo mpH
MOBPEKIEHNN HEMPOHOB BapoJineBoro MocTa pa3zpuBaetési REM-6on 6e3 mblieyHoi
aTtoHuu. Llens n306MpareaTbHON MOTOPHOU aKTUBAIMK MPK OBICTPOM CHE HEU3BECTHA,
HO BO BHYTPUYTPOOHOM IEpPHOJIE€ OHA MOXET ObITh CBSI3dHa, ¢ Pa3BUTUEM HEPBHOMU
CUCTEMBI opraHu3zMa. Hampumep, AbixaTenbHble ABUKEHHUS BIIEPBbIE MOSBISIOTCS B
OHTOreHe3e UMEHHO B cTaanto REM-cHa. DTu NBMCKCHUS. HE HYXKHBI J1JI Ta3000MeHa,
KOTOpBbI pealu3yercs B IUIALEHTE, HO MOTrYd, HOATFOTABIMBATH OpPraHU3M K
BHEIIHEMY JIBIXaHHIO Mociie poxacHus [38].

DHJIOKpUHHAs CUCTEMA

Mo>xHO ObUIO OBl IPENNONOKUTh, HTO BOBPEMSI CHA aKTUBHOCTh T'MIIOTaIaMO-
runou3apHo-HaANIOoYeUHUKOBOM cucteMbl (RLH) n comaroTponHoi ocu HaxoauTCs
Ha HU3KOM ypoBHe. OaHaKo, MCCIENOBAHKME HATTEPHOB aJpPEHOKOPTUKOTPOIHOIO
ropmona (AKTT), xoptuzona u comaxorponHoro ropmona (CTI) Bo Bpems cHa
BBISIBUJIO CJIO)KHO€ B3aMMOOTHOMIEHHE MEXJy CHOM B LI€JIOM, €ro CTaJusiMH H
TOPMOHAJIBHOW  aKTUBHOCTBION, lI3M@HeHuMEe TOpMOHAJIBHON  CEKpeUMu  UIET
napajjielbHO CMeHaM CTaJui ‘CHay, B Havame HouM BO Bpemsi TIyOOKOro CHa
konreHTparuu AKTI u xopTH3eia B miia3Me KpoBH OueHb HU3KHE (Ha (POHE KOHKY-
pupytoiiero noabema ypOBHS*ETI'). Konnentpanus CTI B HayanbHbIC CTAIUKM CHA
NPONOPIIMOHATIbHA  JIIKMICIBHOCTH  ObicTporo cHa [52]. PesymbraTel  psiia
MCCIIeIOBAHUM MO3BOMIMIINA 3aKJTIOUNUTh, YTO PAHHUE CTAJIUM CHA, OCOOCHHO 3-4-5 ero
cragun (TITyOOKUH COH)RUHTUOMPYIOT THITO(PU3APHO-HAATIOYCYHHKOBYIO aKTUBHOCTD
[50]. [To3nuel HOMbIO WpK nomuHUpoBaH REM-cHa cexperopHas aktuBHocTh [ TH
CUCTEMbl OTYETJINBQ TMOBBINIACTCSA, B TO BpeMs Kak akTUBHOCTh cuctembl CTI
munnmMaibHaf[48). BCkope mocne yrpenHero npoOysxkacuus konneHntpamus AKTI u
KOPTH3Qjidy, BHOBb YMEHBIIIAETCA, U HA 3TOM OCHOBAaHWUU BBIJBUHYTa TUIIOTE3d, YTO
noBeiMiEHUE  akTUBHOCTH [TH BO BTOpPOM IOJOBUHE HOYM <IOATOTABIMBACT»
OpraHv3M¥ K BOCHPHUATHIO CTpecca B HpeacTosmeM OoapcTBoBanuu [45].
Huknuyeckas’nprupoaa cHa, OCOOEHHO BO BTOPYIO MOJOBUHY HOYH, C aJbTEPHATHUB-
HeiMU TOsiBIeHUIMH TO NREM, to REM-cHa TecHO cBsi3aHa ¢ COOTBETCTBEHHBLIMU
r100aTbHBIMU  TIOBBIIICHUSMH  WJIM  CHUXKEHUSMH CEKPETOPHOM  aKTUBHOCTH
nepeaHero runodusa [21]. UuruOupyromuii 3¢ ekt riy0oKoro cHa B Hayajae HOYH
HE MOXET ObIThb aHHyJuUpoBaH Aaxe ctumyianuedl I'TH cucrembl mpu nomormu
COMATOTPOIHOI'O TOPMOHA M Ba30IPECCHHA.
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Takum o6pazom, aktuBHOCTH [ TH cucteMbl Bo BpeMs cHa SIBIsIETCSI 00BEKTOM
UUPKAJMAHHBIX BIMSHHUI, C MUHUMAaJIbHBIMU €€ MNPOSBICHUSIMHU B Hayajle HOYHU U
IIUKOM B paHHHE yTpeHHHE 4Yachl [52]. PaHHue cTaguu cHa, 0COOCHHO TITyOOKHH COH,
MOJIABJISAIOT CEKPETOPHYIO aKTUBHOCTH ['T'H cucTemsl, Torga Kak o3 qHue, CTaun CHa
OKa3bIBaIOT HA HEE BBIPAKEHO aKTUBUPYIOIIEE BIUSHHUE.

Cexkpernust CTr BBIPAXEHO CTUMYJIHPYETCS ghrélin=popmoHoM,
OOHapy’>X€HHbIM B TIMIIEBAPUTEIIbBHOM TpaKTe M MPEACTABIQUINM / cOOOM
sHporeHHsld auranya peuentopoB CTT'. JlokazaHO B3auMOAEHCIBUE MEXKAY CHOM M
cekpereit comatoctarnHa (MHruoupyromiero Beipadotky CTE) “m,ghrelin-ropmona,
HO TMOJYEpPKUBAETCS HEOOXOAMMOCTb JajbHEHIIero yFOUHEHMSy, 3HAUMMOCTH
MOCJIeAHEro JijIs ueaoBeka [19, 56].

ITo cpaBHenuto ¢ I'TH cucremoii B M3MEHEHUsAX CEKPETOPHOM AKTUBHOCTHU
CTT cuctembl HET YETKOIO CIIEIOBAHUS LUpPKaJUaHHEOMY PUTIMY, a KpPOME TOrO,
kosnebanust ypoBHss CTI' B mia3me KpoBU BO BpeMsi CHa UMECT T€HIEPHbIE OTIMYHNS
[8]. Tak, y myxuun 70% obGmero xomuuectsa CTT, cekpetupyemoro 3a 24 daca,
BBICBOOOXIA€TCSI B MEPBYIO MOJOBUHY HOYHORG CHAW.a y KEHUIMH CEKPETOPHBIM
nattepH CTI Gosiee BaprabeseH, CO CTOHTAaHHBIMARKOICOAHUSIMHU €T0 KOHIICHTPAITUH
nepea CHOM M K KOHIy HouM. [IpuumHa 3Toro TesaoBOro nemMopdpusma moka 4rto He
BbISICHEHA. TeM He MeHee, MM0Ka3aHo, YTo 33/1epKKa YeMY>KUMH Hayaia cHa Ha 3 Jaca
CONPOBOKIAETCS 3aMEIJIEHNEM HOYHOro meabema koHueHtpaumu CTI B masme.
OpnHako HE3aBUCUMO OT JJIMTENBHOCTU CHa nmoAbeM cekpenuu CTI' mocturaer nuka
IIPUMEPHO 4Yepe3 Yac IOCJE Hayajga CHa. ‘pA OTCYTCTBMM CHAa B TEYEHUE HOYH
cekpenust CTT cunbHO CHUYXKEHA, U MHKa eSiHe HAOI01aeTCsl.

Jpyrumyu ropMoHaMH, ISl JKOTOPLIX BBISBIEH ACCOLMUPOBAHHBIM CO CHOM
PUTM CEKpELUH, SBISIOTCS MEJNATOHMH, JTIOTCHHU3UPYIOIIMM TOPMOH, OKCUTOIIMH,
PCHHH, aJbJOCTEPOH, MNMpOoJaKk®iH, Basompeccun [13, 26, 51]. T'opmon smudwuza
MEJIATOHUH SIBJISIETCS TJIABHBIM, By PEry/SiLIMM IUKIA COH-OoapcTBOBaHue. Ero
KOHIIEHTPALMS B KPOBU HAPACTAET C HACTYIUIEHHEM TEMHOTHI, CO3JAET MPEIpacIo-
JIO)KEHHOCTb KO CHY U JOETHIaet MakcumMyma 3a 1-2 yaca 10 npoOyxaenus [3].

NMmmyHHas cuctema

Crneunduueckas JISTpCHA pEryisiuusi SHAOKPUHHONW aKTHMBHOCTH HEOTAEIMMa
OT TaKxke cnenupuyecCReiPeryasiiud UIMMYHHOH CHCTEMbl BO BpPEMsI HOUHOI'O CHA,
YTO MOKA3aHO KaK HNPUHCIIPephIBAEMOM CHE, TaK U nipu aenpuBanuu cHa [10, 27, 32,
47]. YCTaHOBIICHOWRUTO Y YEIOBEKAa COH OKAa3bIBACT AKTHUBHUPYIOIIEE BIHMSHUE HA
aJanTUBHBI MMMYHHUTET, B TO BpeMs Kak Ha (PYHKIIUU BPOXKJACHHOTO UMMYHUTETA B
MEHBIICHMCPE [OABEPKEHBI BIUSAHUAM CHAa. OJHAKO BONPOC O CBS3M CHA C
GyHKUIHEH WMMYHUTETA SBISIETCS CJIOXKHBIM, BO-TEPBBIX, MOTOMY, 4YTO €II€ HET
SCHOCTH B( JI0JIE BIUSHHUS HAa UMMYHHUTET OIPAHMYEHHUS CHA cCamMoro mno cede Kak
He3aBucuMoM BapuanThl [28]. [To u3MeHEHNI0 UMMYHHBIX (DYHKINN IPH JEIPUBALIAN
cHa (oKa3aTenbCTBAa MO MCKIIOUCHHIO) CYAWTh O BIMSHUU Ha HUX CHA CaMOro IO
cebe He BIOJHE MPAaBOMEPHO, TaK KaK OHA MOXET OBITh CJIEACTBHUEM CTpecca,
W3MEHEHHOM JIOKOMOTOPHOM aKTMBHOCTH, HW3MEHEHUW B IIATTEPHE IIATAHUS,
TOPMOHAJIBHBIX CABUIOB, U3MEHEHUS TEMIIEpATyphl Tena U Apyrux npuunH. Kaxnas
W3 OTUX TMEPEeMEHHBIX BIUSIET Ha (PYHKIHUIO HMMYyHUTETa. BO-BTOpBIX, XOTH B
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KIIMHUYECKOM TNPAKTUKE JaBHO M3BECTHO, 4YTO JENpUBAlUs CHA IOBBIIIAET
ySI3BUMOCTb OpraHu3Ma K MH(EKIMOHHBIM U OIYXOJIEBbIM 3a00JI€BaHUAM, K CUCTEM-
HBIM BOCIIAJINTEJIBHBIM NIPOLIECCaM, KOJIMYECTBEHHAsI OLIEHKA 3TOr0 BIUSHMS JaHA B
HEMHOTUX HccienoBaHusax. llapagokcanbHO, 4TO KpaTKOCpOYHas AEHpPUBALMS CHA
MOXET IOBBIIIATh UMMYHHYIO 3aIUTYy OPTaHU3Ma, a UIMTEIbHOE JMMHUTHPOBAHUE
cHa paspymaer e€. HecMOTpst Ha 3TH OTOBOPKH, TUMUTUPOBAHKE CHA, 0€3'€OMHEHHS,
HETaTUBHO BIIMSIET HA UMMYHHYIO CUCTEMY.

Kak wu3BecTHO, yamie BCEro MCCieNOoBaTesd BHIOMPAIOT B KaYeCTBE MapKepa
COCTOSIHUSI MMMYHHOW CHCTEMBI HE TOJBKO KOJMYECTBEHHBIC XapaKECPHUCTUKH
KJIETOK O€eJI0i KPOBH, HO M KOJIMYECTBO KJIETOK-KUIIEPOB WINAYPOBEHD LIMTOKUHOB B
mia3Me KpoBHU. Y CTAHOBJIEHO, YTO OOBIYHBIM HOYHOW COH B PEryisipHOM LIMKIIE COH-
00JpCTBOBAHUE aCCOIMUPYETCs ¢ HauOoIee BhIPaKEHHBIMU KOIEOAHUSIMU KOJTMYECT-
Ba OenbpIX KIETOK KpoBH. B BeuepHue vachl oTMedaefCsi MAaKCHWMyM KOJIMYECTBA
HUPKYJIUPYIOIIMX B KPOBUM TPAaHYJOUMTOB, MOHONMIOB, T- u B-kietok wu
YMEHBIIEHUE UX B HOYHOE BpEMsi C MUHUMYMOM B yTpeHHEE Macbl. HaobopoT, Ko-
JIMYECTBO KJIETOK-KWIIJIEPOB U IUTOTOKCUYECKAS] @KTUBHOCTh ITUX KIIETOK JOCTUTAET
MHHMMyMa B Hayaj€ HOYHOIO CHA, 3aTéM MOCTEHEHHO HapacTaeT BIUIOTH [0
noiyiaeHHbix 4acoB [11, 25]. dusuonornyeckde, 3HadeHue audhepeHIIuaIbHON
PEryJsiiuy ToKa3aTejled MMMYHHBIX (YHKIUMWMOCTAETCS HE BIOJHE IOHSTHBIM.
CHM>KEHUE KOJMYECTBA KIETOK MOXET OTpakaTh MOBBIIIEHHYIO MX MUIPALMIO B
OKOJIOCOCYZUCTOE MPOCTPAHCTBO WM B JTUMGOUAHYIO TKaHb, HO TAKXKE MOXET ObITh
CJIEICTBUEM CKOIUIEHUS UX B CTEHKAX COCY/JIOB Wil aKKYMYJISILIUU B CEIE3CHKE.

HouHolt coH compoBOXAAaeTCss TaKkew creupUYECKUMH H3MEHEHUSIMHU
aKTUBHOCTU HMTOKWHOB. [lokazaH@; 910 _HpoAyKIus WHTepieikuHa-1B u dakxropa
HEKpo3a ormyxoJied (B aOCONOTHRIX'BEITHYNHAX) Ha OOJIBIIEM MPOTSHKEHUU HETPEPhI-
BAEMOI'0 HOYHOTO CHa cHIkeHay[43]. OmHako Korja ux CeKpelus paccMaTpUBaIacCh
BO B3aMMOCBS3U C KOJUYECTBOM MOHOIIMTOB, aCCOLIMUPOBAHHAS CO CHOM BPEMEHHAs
JUHAMUKA aKTUBHOCTHU LIUTOKUHEB Criiaguiack. ITOT (aKT 03HAYaeT, YTO BapUalUU
ATUX MEPEMEHHBIX OTPAKAIOT HE N3MEHEHH S TPOAYKIMU CaMUX [IUTOKMHOB, a CKOpee
YMEHBIIICHUE KOJUYECTBA IMUPKYIHPYIOIIUX KIETOK, mpoayuupyoomux ux [42]. Ilo
CPaBHEHUIO C OMHCAHHBIMHUYIIUTOKMHAMU, KOHIIEHTpAIIUs UHTEPJICUKNHA-6 B KPOBU
0oJiee BBICOKAS, U OTOMWLUTOKUH TaKXKE JEHCTBYET KaK BaXKHBIA CTUMYJISIHT THUIIO-
¢buzapHO-aapeHaOBOMy, cekpeTopHOi akTUBHOCTH [49]. B psme wuccienoBanuii
BBISIBIICHBl CHCTOMATUUECKHE W3MEHEHHS KOHIICHTpPAIlMM WHTEpJeiiknuHa-6 B
npejenax 2454aCoBOro ILMKJIAa COH-OOJAPCTBOBAHUE, HO BpEMs JOCTHXKCHUS Mak-
CUMyMa-MHHAMYMA pa3inyaeTcsi B 3aBUCUMOCTH OT METOJMKH ONpPENEJIECHUs 3TOro
untepdAciikina. [Tponykius xe uHTEpIeKHA-2 BO BpeMs HOYHOT'O CHA OTYETJIMBO
napactac™29]. B uccnenoBanusx N.Petrovsky & L.C. Harrison [43] noka3aHo, 4To
B HOYHBIE 4aChl HapacTaeT koumdectBo T xenmnepoB 1 (mpermyiiectBo nHTEphEepoHa-
Y), OTPKAIONIMX KMMYHHYIO 3aIIHUTY, C ITMKOM OKOJIO 3 4aCOB HOYH.

B menoMm Bo Bpemsi CHa peakUMHd Ha CTPECC OTCYTCTBYIOT, M aKTHUBHOCTb
HEUPOIHJAOKPUHHON M HUMMYHHOM CHCTEM CTAHOBHUTCS OOBEKTOM CIOHTAaHHOTO H
0a3aJpbHOr0 CaMOPETyJIMPOBAHUS, MEXAaHU3Mbl KOTOPOro BCE €€ MOJHOCTHIO HE
pasranansi [42].
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IlenTpanbHas HepBHas cucTeMa

Ota TemMa HEOJHOKpPAaTHO 3aTparMBajach B JAaHHON CTaThe, HO MBI COUIH
HEOOXOAMMBIM yKa3aTh U Ha cliefyromue (GakTel. B meprnoa MeIeHHOTO CHa BO BCEM
OpraHu3Me, B TOM YHCJIe B MO3Te, Peajn3yrTcs aHaboanueckue npoueccsl [44]. Bo
BpeMsi OBICTPOTO CHa 3a CYeT Npoaudepanud MMEeT MECTO HMHTEHCH(pUKaLUS
BOCCTaHOBHUTEIIBHBIX MPOIECCOB B HepBHOH TkaHu [14]. [To muenuro B.BiJlorunosa
C COaBT. [4 W OPYTrUX HCCIEIOBaTeNe, HIMEHHO BO BpeMsi ObICTPOro CHame03/1at0TCs
HauOoJsiee OJIaronpuATHBIE YCIOBUSA JUIsl (OPMHUPOBAHUSA W Pa3BHRM TOJOBHOIO
MO3ra B paHHEM OHTOTE€HE3€, a y B3POCIBIX JIIOJIeH — AJIsl pean3alniypeiapaTuBHbIX
MPOLIECCOB.

OnDHOBPEMEHHO € LMKIMYECKOW OpraHu3auueld CHa Yy HOBOPOXKIEHHOTO
pebeHka (GOPMHUPYIOTCS MEXaHHU3MBl ayTOPETYJISIMI  MQ3IOBOTO  KPOBOTOKA,
HamnpaBleHHbIC KaK Ha TOJJepKaHHe MUPKYISITOPHOTO FOMEQCTA%a MO3ra, Tak U Ha
aJICKBaTHOE €r0 KPOBOCHAOKEHUE B IEpUO]] yCHIIeHUs (DyHKIMOHATBHON aKTUBHOCTH
BO BpeMs mapajokcanbHoi (a3sl cHa. C pa3BUTHEM IHUKIMYECKON OpraHU3alliu CHa
TECHO CBsf3aHO (opMmHupoBaHUE Yy peOCHKa TEPMOPETyISIUN M IEHTPAIbHBIX
MEXaHU3MOB PETYIISIUK CEPIICYHOTO PUTMA U pUPMa IbixaHus [2].

[Ipu mnepexoge or OOAPCTBOBaHMS KO CHY, HWapaJJIeNbHO C HapacTaHUEM
MEJIJIEHHOBOJIHOBOW akTUBHOCTUM Ha D3OI nepe€@paibhblii dHEpreTHuecKuid oOMeH
cHkaercs. Bo Bpems 3 1 4 ctaany MeIJICHHEBONHOBOTO CHA YPOBEHB MOTPEOICHUS
TJIFOKO3bl MO3Ta YMEHBIIIAeTCsI: B MoJyliapusx —Ha 31%, B Taiamyce U MO3XKEUYKEe —
Ha 33%, B cTBOJIe MO3ra — Ha 25% [lo madHbBIM TioTpeOneHus rioko3sl REM-con xa-
pakTepu3yeTcss aKTHUBalUMEWd MocTa, TalaMyca, JaTrepajlbHOTO TrHUIoTajlamyca,
aMUTJaNbl, TIEpEAHEeH MUHTYIAPHON KOpBIW OCTPOBKA MPH CHIKEHUW aKTHBHOCTU
npedpoHTanbHOM obnactu [23].

Bo Bpems MeqIeHHOBOJMHOBOIO CHa B KOpe OOJBIIMX MOJyHIapuid
npeodnagaloT TOPMO3HBIE TIPEIIECCHE, CHIDKACTCS OSHEPreTHYecKuid OOMeH u
COOTBETCTBEHHO HM3MEHSETCSL, KUCHOTHO-IIEIOYHOE pPAaBHOBECHE KpPOBU B COCyAax
MO3ra B CTOPOHY OIlleJIauiBAH STy

[To nanaeiM M.H./PycamoBoii [5] mpu mepexone or 0OAPCTBOBAHUIO KO CHY
O0I' U KOTHUTUBHBIC JPOIIEEChl H3MEHSIOTCS CileAyrmuM obpa3zom. B nHauane
APEMOTHOTO COCTOSTHHSI HAaW)OHE yBEIMUEHHUS aMIUTUTYIbl U PETYISIPHOCTH alibda-
pUTMa TPOUCXOANT,YBEHUMYCHE CTIOHTAHHO BOSHUKAIOIIUX aCCOIMAIINI, BOSHUKAIOT
«HATUTBIBBI» MBICHCH. @OKYC raMMa-aKTUBHOCTH OTPEAEISETCS B MEPETHUX OTAEIaxX
Kopbl. B (Qaze «aIpeBana» Mpicieil oTMeyanaoch 3HaUMTelbHOE yruiouieHue D31 u
murpaius GoKyca B raMMa-Iuana3oHe B 3aTHIJIOYHBIC OTJEIIBI MO3TA.

[lpuBenehHbIE (haKThl YOSXKIAIOT B TOM, YTO COH MPEJCTaBisieT co00M 0co0yI0
(dbopmy aKTUBHOCTH, BKIIIOYAIOIIEH B ce0sl uepeOoBaHME MEXaHU3MOB romMeocTasa u
noiikmioeraza. Hecmotrps Ha TO, 4TO W3MEHEHHUs (QYHKIIHMOHAIHHBIX CHUCTEM B
NREM- u REM- ¢a3bl cHa 00bIYHO UMEIOT MPOTUBOIOJIOKHbBIE 3HAKH, 00€ 3T (Pa3bl
HanpaBlIeHbl HA BOCCTAHOBJICHNE DHEPTETUUYECKOTO MOTEHIIMaIa opraHu3mMa, Gopmu-
pOBaHHWE MEXaHM3MOB CAMOPETYIALNH, 3alUThl W ajgantanud. [Iparmatudeckoe
3Ha4YeHHE MPECTABICHHOTO MaTepraia OYeBHIHO COCTOUT B TOM, YTO OH MO3BOJISAET
Jdyd4ilie OICHUBATh WHIWBUIYyadbHbIE OCOOECHHOCTH (YHKIIMOHANBHBIX CHUCTEM
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4eJI0BeKa M, CJIEJ0BATEIbHO, 00Jiee aJleKBaTHO MOAOUpaTh METOJbl KOPPEKLUU CHA
IIPU €ro HapyLICHUSX.
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