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B B crarbe npeacrasien o63op
JIMTEPATYPHBIX JAHHBIX O Pa3BUTHH
HEHTPAJILHON HEPBHOIH CHCTEMbI IIOxA
W ero napymenusx. Ilpusenens
Pe3yJIbTaThl COOCTBEHHBIX HCCJIEA0BAHMIA
NaToreHe3a, METOAOB AHATHOCTHKH
HEBPOJIOTHYECKHX HADYLIEHHMI Y NJION0B
TIpH Pa3JM4YHOH aKyLepCcKoi

H JKCTPareHHTaJILHOH MATOJOTHH

y GepeMeHuoii.

B Kiwovesbie ciosa: nepuHaTadbHas
HEBPOJIOTUA, LUKA «aKTUBHOCTH-IIO-
KO#», KPUTEPHH HEBPOJOTUYECKUX Ha-
pylIeHuit, passutne 1JHC

W3 Gonbluoro kpyra npo6iaeM, KoTopoie H3YyYaeT MepruHaToNorusl,
0C000€ MECTO MPYHALIEKHUT HADYILEHUAM Pa3BUTHS IHHC, nockonp-
Ky OHa MTpaeT KOOPAMHMPYIOIUIYIO U MHTErPUPYIOILYIO POJIb KakK B
npoueccax GOpMUPOBAHUS, TaK M MOCIEAYIOLIETO GYHKIIMOHHPOBa-
HUS MTPAKTUYECKHU BCEX APYTHX XKHU3HEHHO BAXHBIX CUCTEM YeloBeyec-
Koro opranusma. bosnee yerkoe npencrasnenue o 3HaUUMOCTH HICHXO-
HEBPOJIOTHYECKHX GOJIE3HEN JUTSt HACE/IEHHS! TUTAHETHI IAET CPABHUTENHHO
HeJTaBHO pa3paboTaHHbIi oKasarens DALY (Disability-adjusted life year),
OTPAXAIOLUMH YMCIIO JIET MONTHOLEHHOM XU3HU, YTPAYEHHBIX YETOBe-
KOM BCJICACTBUE Pa3IM4HbIX O0ne3Hel. 1o nanHbim BO3 B kateropuu
HeH(EKUMOHHbIX bos1e3Hel TICUXOHEBPOJIOTHUECKHE PACCTPOICTBA Mpe-
BOCXOISAT BCE OCTANbHBIE HO30JOTUH, KPOME UILEMUYECKOH 60JIe3HU
¢epaua, BKIoYas OHKoJIornyeckue 3abonesaHus. [1pu 3ToM yMmcTBeH-
HBIC M HEBPOJIOTMECKUE HApYILeHUs cocTaBysioT 10,5 % Beex noteps,
COCTABNAOMX 3HaYeHMe nokKasareass DALY. CornacHo qaHHBIM oTYeTa
BO3 3a 2001 ron, okono 450 MuwtMoHOB Nmoneil B MUpe CTpagalor
PacCTpOCTBAMU NICHXMYECKOTO 310POBLA, KOTOPbIE B GOJBLIMHCTBE
Cly4aeB BEAYT K TOJIHOM yTpare TpynocnocobHocty [20]. B Poccun 1,5-2,5
Ha 1000 poaMBLUINXCS XKUBBIMU HOBOPOXKIEHHBIX UMEIOT LepebpaNbHbIil
TMapaiti, yMCTBEHHYIO OTCTAIOCTh M APYrUe HEBPOJNOTUYECKHE pac-
cTpoiicTBa. Hapyluenus $hu3aM4eckoro 1 HepBHO-MCUXONIOMMYECKOrO pas-
BUTHSI BBISIBJISIIOTCS y 26,4 % /ieTeit NepBOro roaa KU3HU. Cpeny HUX y
20,4 % nereit OTMEYAIOTCA MUHUMAJIbHBIE MO3TOBBIE IUCHYHKLMH,
TIPOABJIAIOLLMECS TIOBBILICHHON HEPBHO-PeIIEKTOPHOIT BO3GYIMMOC-
TbiO, TIPUXONAILIMM MbILIEYHBIM TUTIEPTOHYCOM, 3aIEPXKKOI MOTOPHO-
TO pa3BUTHS, HApyLIEHUEM cHa. Y 5,9 % HabmiogaloTcst BpOXIEeHHbIE
OTKJIOHEHMsT CO CTOPOHBI HEPBHOM CUCTEMBL B BUIIE TeMUTIape3a, TH-
NEePTEH3MOHHO-TUAPOLIE(AIBHOTO CHHAPOMA, 3aePXKKH ABUTATEbHO-
0 1 ITpeapeveBOro passutHs [7]. D10 06ycnoBreHo, B MepByIo 0ye-
PE€Ib, BBICOKOW YaCTOTOI BHYTPHYTPOOHOI T'MIOKCHM U 3HAYUTEIBHOI
4acCTOTOM BHYTPUYTPOOHOTO MHGUUMpPOBaHusl. Bece BbILIENIEPEeYMCIIEH -
HOe OODBACHSET NPUCTAIBHOE BHUMAHUE CIIELUATUCTOB K BOIIpOCaM
M3ydeHus HapylueHnii passurus LIHC, npusenuee B nocnenHee Bpe-
Ms1 K POPMHPOBAHHUIO HOBOTO HAMPABIEHUS B [IEPHHATONOIUY — ITe-
PUHATAIBbHOU HEBPOMOTUH.

HenrocrarouHoe kouecTBo HepOHOB BO BHYTPHYTPOOHOM NepHoe
HE BOCHOJIHAETCS NOC/IE POXICHHUS, BO3MOXHA JIULIL UX (DYHKLIHOHAT b~
Has peabnIMTaLus, KOTOpask HEPEeKO SIBISIETCH HENOCTATOUHOIA. Kpome
TOro, B OTIMYNE OT MHOTMX APYTMX OPraHOB, KPUTMYECKHIA TEPUO
Pa3BHTUS KOTOPBIX YKJIAbIBAETCH B MIEPBbie 2 Mecsila GEpeMEHHOCTH,
PasBUTHE MO3ra B LIEJIOM JUTUTCS B TEYEHUE BCeil BHYTPUYTPOGHOI XXi3-
HM, HaYMHas ¢ 3-X Helesb OepeMEHHOCTH U BIUIOTH /10 nybepTaHTHOIO
nepuozia. OH HACHIILEH KPUTHYECKMMH MEPUONAMY PA3TMYHBIX CTAIMI
€ro co3pesaHusi. XapakTep NOBPEXACHMIA, BOSHUKAIOILKX y I10/a npu
Pa3TMYHBIX MATOJOTUYECKNX BO3NEHCTBHSX, 3aBUCUT OT NEPUO/A Pa3-
BUTHUSL TUTOZA M CIIYPTA TeX MPOLIECCOB, KOTOPBIE Y HETO B 3TOT MOMEHT
TIPOUCXOAT.
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Passurue LIHC HaymHaeTcsl B paHHEM OHTOTEHe3e
1 COCTOMT U3 4-X OCHOBHBIX MPOLECCOB: 3aKIIaIK1
HEepBHOI TPYOKU; 06pa30BaHUsT MO3rOBbIX My3bIPEN
U pasfieieHus Ha napHble OTAE/Ibl IIEPEIHEro 1 3al-
HEro U3 HUX, MUIPALMM KIeTOK (M3 30HBI UX BO3-
HUKHOBEHMS] K MECTaM OKOHYATEJbHOI JIOKanm3a-
LMM) U UX arperaluu, B pe3yjibTaTe KOTOpPOM
hopMUPYIOTCSI MAEHTU(PULIUPYEMbBIE YYACTKH MO3Ia;
AupbepeHIIMPOBKY HEPBHBIX KJIETOK, BKIIOYAIOLIEH
paspacTaHue IeHApUToB, (GOPMHPOBAHUE CUHATICOB
W NPOLIECCHI ATIONTO3a; MOC/IEA0BATE/IbHON MUEIMHU-
3alUM TTPOBOSILIMX TTYTEeH TOJIOBHOIO M CIUMHHOTO
Mo3sra. Haubosee MHTeHCHMBHBII pocT Mo3ra Habsona-
ercs ¢ 24-i1 Heaenu 6epeMeHHOCTH, a MK ero pas-
BUTHS IIPUXOIUTCS HA €€ KOHELL

B panHue cpoku GepeMEHHOCTH MOTYT ObITh Hapy-
LIEHBL CTAANU 0Opa30BaHUsI HEPOHOB U UX MUTpa-
1y (a3a uuTo- U rucroreHesa). Crnypr obpasosa-
HHUS OCHOBHBIX KJIETOK MO3ra — HEHPOHOB, TaK
Ha3bIBEMblil «MaJIblii crrypT», mpuxoaurcs ¢ 10-# fo
18-10 Hepemo GepemerHocTu. [Tpouecce npespalleHust
YacTH KJIETOK KTOJEPMBbI B CIELUATTU3UPOBAHHYIO
TKaHb (HEHPO3IUTENUit), U3 KOTOPOil pa3BUBAETCS
CIMIUHHOI Y TOJOBHOI MO3Tr, Ha3blBaeTCsa HEWpaib-
Hoif nHaykuueii. Jlo 8 Henenb GepeMEHHOCTH ITPeod-
NlazaeT nmpouecc rpoudepaln HeipabHbIX U IJIH-
ajJbHBIX KJETOK. Ellle He NOCTUTHYB 3PEJIOCTH,
HeiipobnacTsl (OymyliMe HEOKOPTUKAIbHBIE HEipo-
Hbl), KOTOPbIe (POPMUPYIOTCS BO BHYTPEHHEH YacTH
HEPBHOI TPYOKU BO3Jie MOJIOCTH, KOTOpasi B OaJib-
HeillleM MpeBpaTUTCs B TPETUH XeJyJ0ouYeK MO3ra,
flepeMelLIaloTCsl U3 CPENHEN YacTH pa3BUBAIOLLETOCs
MO3ra K ero nepudepuun B 06J1acTb OyAyLIEN KOPBI.
JUts1 JOCTIKEHMST CBOEH OKOHYATEIbHOM MO3MUMI OHU
JIOJKHBI TIPEOAOJIETh CYLIECTBEHHOE PACCTOSIHUE, B
COTHM pa3 MpeBbILLAOIIee UX COOCTBEHHBIH pasMmep. B
3KCIEPUMEHTANIbHBIX MCCAEIOBaHMAX ObUIO MOKa3a -
HO, YTO MEXAHU3M MHUIPALIMU KJIETOK TAKOB, YTO OH
obecrneynBacT NPaBUIIbHYI0 TOMUYECKYIO TpaHChOop-
MaIuo POCTKOBOM 30Hbt B kopy [10]. TTpn 3TOM Han-
6osiee paHo chopMUpPOBaBLLIMECcs KIETKH OYAyT Ha-
XOAUTBHCS B HauboJiee rmyObOKOM CIIOe KOPHI, a T€ U3
HUX, KOTOpble C(OOPMUPOBATUCH MTO3XKE, 3aiMyT 60~
Jiee IOBEPXHOCTHbBIE CJIOM KOPBI. DTOT NPOLIECC B OC-
HOBHOM 3aBepiuaercs K 6-Tu MecsuaM XU3HH IUIoIa.
TloBpexaeHue npolecca MUTpaliMy HeipOHOB HabTo-
Jaercs py aedULIMTe MTUTAHUA, BO3ICHACTBUM TOKCH -
HOB, B TOM YMCJIE TIPYU ATKOTOJILHOM CHHIpPOME ILIONa.
[MoBpexpatoliiee ACHCTBUE B TIEPUO/L PA3BUTHUSI HEH-
po6IacToOB (LMTOTEHE3a) NPUBOAUT K MUKpOLIehaTHH
M OTCTABAHMIO B YMCTBEHHOM pa3BuTuu. [Ipouecc Mur-
paLyy HEPOHOB BBICOKOUYBCTBUTEJICH K Pa3IMuHbIM
pusnyecknM (panuatisi, FMIepTepMUst), XMMHIECKUM
(TOKCHHBI, JIEKAPCTBEHHBIEC TPENaparhi, aJKOroJjb)
1 GHoNOrMYecKUM (BUPYCHbIe UH(MEKLIMN) BO3IEH-
CTBHSIM, @ TAKXKE K TEHETHYCCKUM MyTaLusam. Takue

TAXEILIE TIOPOKH Pa3BUTUs KaK MUKpoLedanusd,
lM33HUedIMs1, MAKPOTUPUS U TTOIUMUKPOTUPUsE
MOTYT OBITh ITOJTHOCTBIO WJTH YACTUYHO OOYCIOBIICHBI
HapylLIeHHEM MUTPAIIMH HEPBHBIX KIIETOK.

B npouecce co3peBaHusi HEHPOHOB ITPOUCXOIUT WH-
TEHCUBHBIN POCT IEHIPUTOB U 00pa30BaHUE MHOXE-
CTBa CMHAIICOB, & TAKXKE Pa3BUTHE MPYIUX KIETOU-
HBIX CTPYKTYpP, pa3auvarolmxcsi no Mopgoyoruu.
Ha6monaerca popMupoBaHue Makpo- U MUKPOIJIMHY,
KOJIMYECTBO KJIETOK KOTOPOM 3HAYUTENIbHO Npeodia-
JAEeT HAJ KOJIMYECTBOM HEMPOHOB, 00111ee YUCIIO KO-
Topbix ripesbitiaer 100 Guuinonos [14]. I'nust B HHC
BHITIOJIHSIET OMOPHYI0, TPOGUUECKYIO, pasrpaHUIN-
TEJIbHYIO, CEKPETOPHYI0O U 3aLIUTHYIO (QYHKUUH.
CrrypThl pa3sBUTUSA TIMM, ICHIPUTOB U CHHAIICOB Ha-
YUHAITCS noce 25-i Heein 6epeMEHHOCTH U T1pOo-
JIOJIKAIOTCS TOCHe poxaeHus. MHTeHcnBHas rnponu-
(hepalimst IMANBHBIX KJIETOK, COMPOBOXIAOLLASACS
WHTEHCHUBHBIM POCTOM IEHIAPUTOB U (POPMHUPOBAHU -
€M CHHAIICOB, Ha3bIBAIOT «0OJbIUUM CITypTOM» [12].
OxoHuaTejbHasi CTPYKTYpa M OpraHu3auusi HeMpo-
HOB 3aBUCHUT OT PErpecCUBHbBIX MTPOLECCOB, KOTOPBIE
MPOUCXOAT HA 3aKJTIOUUTENbHBIX CTAOUAX Pa3BUTHS
Mo3ra. B pasjiMuHbIX OTIenax HEPBHONW CUCTEMBI 3TH
MPOLIECChl MOTYT BKJIIOYATH B ce€0s1 3aIPOrPaMMUpPO-
BaHHYIO rubesib KJIETOK, & TAKXE MUMMMHALIMIO aK-
COHOB U JINKBUJALIMIO CUHATCOB. JJaHHbIE MEXAHU3-
MBI SIBJISTIOTCSI 3aBEPLIAIOLLIMMHU B IIPOLIECCE PA3BUTHS
HepBHOM cucTeMbl. OO1Lee YUCIO HEHPOHOB Pery/un-
pyeTcs MpoLIECCOM MX U30MpaTe/IbHON THOENU — aro-
117034, TEH-PEryJIMPyeMOro MpoLEecca, Ha NepBOM ITa-
e KOTOPOTO HabjomaeTcs pacnal KIeTKU ¢
00pa3oBaHMEM AfONTO3HBIX TEJCl, HA BTOPOM —
JIM3KC AMONTO3HBIX TeJIell OKPYXaLUIMMHU KIETKa-
MU nian darouutamu. OgHUM U3 HAKTOPOB, UHU-
LMUMPYIOLIUM aIloITo3, SIBAsieTcsi reH p53 — reH-
CYIPECCOop OIyXx0JieBoro pocta. OH MpoABIsIET CBOE
BJIUSIHUE B LIEJIbIX KJIETOUHBIX MOMYJISALUSAX, a TaK-
K€ PEryJIMPYET KJIETOYHBIM LMK, BbI3bIBasi €ro 0J10-
kupoBaHue B ctanuu Gl B OTBET HA NMOBpEXAEHUE
JHK. OnHuM m3 Hamnbosiee aKkTUBHBIX U LLIUPOKO
pacnocTpaHeHHbIX AHTHATIONTO3HBIX (PAKTOPOB AB-
JisteTcss MeMOpaHHbIit 6e10K bel-2, KOTopbIi JloKa-
JIM3YETCA B KJIETKE HA MeMOpaHax MUTOXOHAPUH,
SHIOIIA3MATHYECKOM CETH U sIepHOI 060s10ukH [11].
NMeroTcsa JaHHBIE O TOM, YTO YaCTh 3peJIbIX HEHpO-
HOB Y 4€J0BEKa CUHTE3UPYIOT 6enok bcl-2, 4ro, Be-
pOSITHO, 0DecreYnBaeT UM YCTOMYUBOCTD MPU BO3-
JEMCTBHY pa3NUYHbIX HEGMAronpusiTHbIX (GakTopoB
[13]. O6 akcnpeccuu 3TOTO OENIKA KIETKAMU Pa3BU-
BAIOLLIErOCs1 MO3ra U3BECTHO Manio. Bnusinue nospex-
JalolIMX (GaKTOpOB Ha IPOLIECCHI aIONTO3a B aHTe-
HATABHOM TIEPUO/IE MOTYT IIPUBOAUTE K BOBJIEYEHUIO
B IIPOLICCCHI KJIETOUHOM rOe/u HEUPOHAIbHBIX KIIE-
TOYHBIX MOIMYSILINA, HEOOXOAUMBIX JUISI HOPMAJILHO-
'O Pa3BUTHUS TOJIOBHOIO MO3Ia.
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B npouecce ¢hopmupoanus ITHC obpasyercst us-
OBbITOYHOE KOJTMYECTBO CHHATICOB U HAGMI00aeTCsT U3-
JIMILHAS TJIOTHOCTD MX paciipeaeneHus. Hebosnbuias
4acTh CHHATICOB IOSABISIETCS €llle Ha pAHHMX 3Tarnax
SMOpUOreHe3a, OCHOBHOI Xe CHHANTOTeHE3 [IPOMC-
XOIUT Ha NMO3IHUX CTAUsIX OHTOreHe3a. B mo3ry ue-
JIOBCKA HACYUTHIBAIOT npuMepHo 100 TpuiuiMoHOB
cuHaricos [14]. B ocHOBe 31MMHHALIMK CUHAIICOB Jie-
KUT HE CHUKEHUE KOJUYECTBA CAMUX CHMHAIICOB, a
YMEHBUICHUE YHCIIA AKCOHOB, MHHEPBUPYIOLINX KaXK-
Ayt xietky. I[Ipy 3TOM CHHXpOHHAst UMIYJIbCHAs
AKTUBHOCTb PAa3HBbIX AKCOHOB, N3HAYAJIbHO WHHEP-
BUPYIOLIUX KJIETKY, IPENITCTBYET JIMMUHALMY CH-
HAIICOB, 4 ACUHXPOHHAsl aKTUBHOCTb CITOCOGCTBYET
eit. HapylueHue cuHanroreHesa MoXeT NPUBOAUTD K
pa3ButHio Takux nopokos LUHC, kak cunapom Ia-
Tay 1 6oJsie3Hs [layHa.

Bes cnoxnas nesirensHocts LIHC ocyuiectaisier-
¢ yepe3 MeMOpaHbl, (popMHUpoBaHIE U (PYHKLUMOHMU-
POBaHME KOTOPBIX HEBO3MOXHO 6€3 NUIUIOB, CO-
JdepXaHHWe KOTOPBIX B HHUX OYeHb BBICOKOE, a
TIPENICTABIEHHOCTD reTeporeHHa. OKOoJIo MoJIOBUHBI OT
00LUEro KOJIMYECTBA NUITUIOB COCTAaBIsAIOT ocdo-
JIMITH/IBbE, & YETBEPTh — XONECTEPHUH U DIMKOIUITHIBL.
«XMMUYECKUIT CITYPT», COMPOBOXKIAIOILIMIACS BbICT-
PbIM CHHTE30M JIMITUAOB, HAYMHAETCs rocie 32-i
HeJIENN U NPooJIKaeTes nocraHatanbHo [ 17]. CaMbiM
BBICOKHM COIEpKaHUEM JIMITHUIOB XapaKTePU3YIOTCH
MHEIUHOBbIE 0B0IOUKN — MEeMOPAHHbIE CTPYKTYPHI,
00ecneynBaoILne MEKTPUIECKYIO U3OISLUIO Tel
HENMPOHOB U MX OTPOCTKOB C LEJIbIO MCKIHOYEHMUSI
HEaeKBATHOrO B3aUMOIEHCTBUSI MEXY HEpPOHAMM
fIpU PACTIPOCTPAHEHUH BO3OYXKIEHUS, UTO FAapaHTH -
PYET BBICOKYIO CKOPOCTh MPOBEACHUS HEPBHOTO UM -
nysnibea. [polecc MUeNnMHM3ALMY HAYMHACTCS B CTBOJIE
MO3ra M IOCTUIaeT NoJIyliapHii K KOHILY Gepe MEHHO-
cru. Ipu 3TOM MOTOpPHbIE HEPBBI MUEJIMHUZHUPYIOTCS
TOJIBKO T0CJIE POXAeHHUs. [10 JaHHBIM psiia aBTOPOB,
noysy4yeHHbIM nipy MPT y HemoHOLUEHHBIX AeTeit,
Haubosee TsKeNble I'MIOKCUYECKU-UILIEMUYECKUE
MOBPEXICHHUS MO3ra Y HUX KOPPeIHPYIOT co c1aboil
CTETIEHBIO MUEJIMHU3ALIMU U COOTBETCTBEHHO C 6O-
JIee BbIDAXKEHHBIMH HEBPOJIOTMYECKUMU HAPYILIEHUSI-
mu B Oynyuiem [21]. Hesponoruyeckue xapakrepuc-
TUKH OTKJIOHEHUI OT HOPMBI (PYHKLIMU MO3Ta Mpu
HEOPa3BUTUU ACHAPUTOB, CUHAICOB Y HEMOITHOLEH-
HOM MUETIMHU3ALIMY Y IeTeil MHOr0OOpa3HbI, TaK KaK
3TH MIPOLECCHI HEOOXOAMMBI JUISI IUTACTUMHOCTH BhIC-
LIMX OTAE/IOB HEPBHOM CUCTEMBI, X aCCOLMATHBHOIA
(GYHKLUHMH, CIIOCOOHOCTH K abCTparupoBaHuIo, T. €.
IUTA IOJTHOLICHHOTO UHTEJJIEKTYIbHOIO U NICUXOCO-
MaTHYECKOTO Pa3BUTHSI.

B nocnennee necatuietue B iMTEpaType ILMPOKO
o0cyxmaercst BOIPOC O PO CUCTeMbI hocoKpea-
THH-KPEaTUHKHMHA3a B GOPMUPOBAHUN HEHPOHAIb-
HBIX PaCCTPOMCTB, a TAKXKE O BO3MOXHOCTU UCTONb-

30BATh OlNpeeNeHNe YPOBHEI HelipocieHnUIecKux
KpEaTUHKUHA3bl U €HOJIA3bl B KAUYECTBE KPUTEPUEB
nepuHaTaibHOi aHuedatonatuu. Cucrema Gocdok-
peaTHH-KpeaTUHKUHA3a SABASETCHd KOMIUJIEKCHOIL
nBYX()EPMEHTHOM CHCTEMOl MO3ra M APYruX TKaHEeH
€ BbICOKMMU 3HEpreTUIeCKUMH rorpeGHocTsaMu. [Toa
BITUSIHUEM KPEATUHKUHA3BI TPOUCXOINT afanTaLus
cuntesa ATD K sHepreTHyecKMM NIOTPEGHOCTSIM KITET-
KM, a TaKXKe e¢ TPAaHCIIOPT U3 MUTOXOHIPHIA B MecTa
yrunusauuu. AT®, B cBolo ouepennb, urpaer ¢hyH-
JaMeHTaJIbHYIO ponb B pyHkumMonnposanuu HHC. B
(U3MOTOrMYECKHX YCIOBUSIX OHA CUHTE3UPYETCS Tpe-
UMYIUECTBEHHO ITyTeM adpo0HOro NIMKOJIN3a, BKITIO-
4ast OKUCAUTENBbHOE HochOpUIMPOBAHUE, U HEGOJIb-
iasg €e 4acTb — MYTEM aHa’poOHOIO [NIMKOIU3a.
KpeatukuHasa sipnsiercss HEOOXOIMMBIM KOMITOHEH -
TOM ISt TOAJAEPXKAHUS SHEPIeTHUECKOTO TOMEoCTasa
B BO30YIMMBIX TKaHSIX, a €€ U30()OPMbI CBSI3BIBAIOT
Meky co00M pasIMYHbIE MTyTH SHEPTETUYECKOTO Me-
Tabosnusma. BB-kpearnHkyHasa sisisercs cnienmduy-
HBIM Tl MO3ra U30(hepMEHTOM, KOTOPbIi 0OHapy-
KMBAETCS IIABHLIM 00PA30M B aCTPOLIMTAX M HEPOHAX.
ABnsasce 3BomouroHHO Haubosnee aApeBHeit, BB-n3o-
(bopMa KpeaTHHKMHA3bI SIRIAETCS Npeobnanaomei B
Pa3IMYHbIX OpraHax yeJOBEKa M KUBOTHbBIX Ha paH-
HUX 3Tanax smOpuoreHesa [16]. BoicokuM conepxa-
HHeM 3Toro uzodepMeHTa XapaKTepU3yeTcsl TUIaLeH-
ta. [lo Mepe pa3sBuTHst SMOGPUOHA BO BCeX TKAHSIX,
Kpome HepBHOM, BB-KpeaTMHKMHa3a nepexonut npe-
umyilecTBeHHO B MM- 1 M B-usodopmbt pepmen-
Ta, YTO OOYCJIOBJICHO 3KCMpPECCUEl COOTBETCTBYIO-
uux reHoB. BB-KK obHapyxeHa B cHHANTHYECKUX
TTy3bIpbKax U MJIa3Maruyeckoi MeMOpaHe HelipoHa.
OHa yyacTByeT B OCBOGOX/IEHUU HEHPOTPAHCMUTTE-
POB, MOAAEPKAHUM MEMOPAHHOIO MMOTEHLMANIA, BOC-
CTaHOBJIEHUH €€ MHIPEIUEHTOB.

Hapyienue dyHKuUMOHUpOBaHUSA KpeaTMHKHHA-
3bl U, BCJICACTBUE DTOrO, IHEPTETHYECKOTO OOMEHA
MOXeT ObITb CBA3aHO ¢ Tunokcueii [15]. Cuuralor,
YTO Ha (hOHE TMIIOKCHY Y MJIOAA BCIIEACTBUE Hapy-
LICHUS TPOHULAEMOCTH MeMOPaH aCTPOLIUTOB U Hell -
poxoB HabGmogaercs nepexon BB—KK B 061mit kpo-
BOTOK. Psan uccnenosareneit Habmoganu ysenmueHue
COACPKAHUSA ITOrO U30(HEPMEHTA B TMKBOPE HOBO-
POXIEHHBIX, MEPEHECIIUX TUMOKCUID B ponax.
E.Weiss et al. [24] HaGaronagu NOBBILEHHYIO aK-
tuBHOCTh BB—KK y mnoxos, umesiuux Hynesoit
VM OTPULATENbHBI KOHEYHBIH JMACTOIUYECKUIA
KPOBOTOK B aPTEPUU ITYTIOBUHbI 110 Pe3yJILTATaM A0~
TUIEPOMETPUH. ABTOPBI PaCCMaTPUBAIOT 3TOT (DaKT KaK
fI0Kasartenb NOBPEXIACHUS K1eToK Mo3ra. Kpeatun-
KHMHa3a BMECTE ¢ HeHpocneUUupUUYecKoil eHoJa3oil
TIpUHALIEXAT K IPYIINe OEJKOB, U3BECTHOM KaK «MeJI-
JIEHHBINA KOMITOHEHT b». O6a 311X Gesika CHHTE3Upy-
I0TCS B T€JIaX HEHPOHOB U C [TOMOLLBIO aKCOHAIBHO-
T'0 TPAHCITOPTA JOCTABISAIOTCS] B TEPMUHAIHA AKCOHOB,
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PasnuyHble UCCIIEIOBATENN CUUTAIOT, YTO [TOBBIIE-
HHeE YPOBHsI HelpoceMduiecKkoil eHoasbl B JIMK-
BOpE M ChIBOPOTKE KPOBU SIBISIETCS KPUTEPUEM [10~
BpeXAeHMUS] HEPOHOB, BO3HUKawoLWero Ha ¢oue
uiemMuu [9].

Ipotiecchl LUTO- ¥ TUCTOTeHE3A, TPOUCXOASALLUE
B HEHTPaAJIbHONA HEPBHOMW CUCTEME T1JI0JA Ha N1POTHA-
KEHUM BCEro aHTeHATAJILHOTO 11€PUOJa, COTIPOBOX-
aartrcs ee (HYHKLUMOHATBHBIM cOo3peBaHueM. OHO ak-
THUBHO MPOJOJIKAETCS Y pebeHKa MOCIE POXKICHS Ha
[IPOTSLKEHUH TIEPBOrO rOAa XHU3HHU, a TAKXKE B 1a/b-
HeilIeM B TeueHUe nydbepTaTHoro passutus. Hanbo-
Jiee TOHKUM nokaszateneM 3penoctu [THC nnona sis-
JIETCST OPTaHU3ALIMSA €T0 (PYHKIIMOHANTBHBIX COCTOSTHUIA
B IIUKJI aKTMBHOCTb—IIOKOIM, O KOTOpPOM Y IUIOAA
YesloBeKa MOXKHO CYAUTB MO XapakTepy U3MEHEHUIN
«[TIOBEIEHUSI» TIJI0la — €ro JBUraTeJbHOM U [bixa-
TeJIbHOM aKTUBHOCTH, CEpACYHOM AEATEIbHOCTH, Pe-
THCTPALIMSt KOTOPBIX CTana AOCTYIMHOM C MOMOLLbLIO
yABTPa3ByKOBbIX MpUOOpoB. JiuHaMuueckoe HabIIo-
JeHUe 33 CTAHOBJIEHUEM 3THX OCHOBHbBIX MoKa3are-
JIEW ¥ XapaKTepoM MX B3aUMOCBSI3CH JIEKUT B OCHOBE
oueHKHU pyHkumnoHanbHoro co3pesanus LIHC nnona.

JIBMraTenibHyi0 aKTUBHOCTB y TIJIOJA YEIOBEKa
MOXKHO 3apeErHuCTPHUPOBATL IPU YJIbTPA3BYKOBOM UC-
CJIeIOBAaHUM, HauuHast ¢ 7 Heaenb 6epemMenHocTd. OHa
CTAHOBUTCH BO3MOXHOI Onarofapst NOSBIEHUIO B
LIERHOM YacTu CMTMHHOTO MO3ra IJIofa ABUTATEb-
HbIX HeHpoHOB [23]. Bbino BBISIBNIEHO, YTO OHU HOCAT
XapaKTep THIIA «B3[paruBaHusi», 3aTeM Ha hOHE yBe-
JANYeHUsT OOLIUX ABUKEHUN MPUCOCAUHSIIOTCS UKO-
TOMOA0OHBIE IBUXKEHUS, U30JTUPOBAHHBIE ABUXEHUS
PYK U HOT, peTpodiekcust ¥ noBopauyBaHue roJjo-
Bbl. C 10-i1 Heenu y 1104 NOABJIAIOTCS MEPBbIE bl -
XaTeJIbHbIE IBUXEHMS, 4 TAKKE 3¢BaHUE U OTKPbIBA-
Hue pra. YacTb U3 3TUX TUIIOB JBUTATENbHbBIX AKTOB
ycye3aeT B NOCTHATANBLHON XHM3HM, APYTUE Xe CO-
XPaHAIOTCS U Pa3BUBAIOTCSI.

UzsectHO, uTo K 10—12 HenenssM GepeMeHHOCTH
obulas JBUratesbHast AKTMBHOCTD V TIOIOB 3aHUMa-
eT 17—18% ob11ero BpeMeHH, SIBISISICh 32 cueT 3¢-
(epeHTHOI NMNYJILCALIMK MOLLHBIM CTUMYJIOM [UIST
passutusa ux LTHC [22]. beuto nokazaHo, yto 1o 20
HeJeNU IPOUCXOIUT YBEJIMUCHUE KOJIUYECTBA IBU-
KEHUH Y 11014, YMCJIO KOTOPBIX B JATbHEHILEM MO-
KET yMeHbUIaThesl. I[1pu 3TOM HapacTtaeT IpoaonXu-
TEJILHOCTb KaXJIO0TO ABUXeHUs. AddepeHTHas
umnyascauus B LIHC ot annmapara 1BvxeHus Ha paH-
HYX STarax OHTOTeHe3a ABISIETCS. BeAylLUM (haKTo-
POM CTPYKTYPHO-(DYHKIIMOHATbHOIO CO3PEBaHUS MO3-
ra. HapyweHust npuroka ABUraTesHON UMITY/IbCALUU
B pa3BUBAIOLIMICS MO3T B IO3HHE CPOKU DMOPUO-
reHe3a TakXe Bbi3bIBAIOT U3MEHEHUS CTPYKTYPHOM
muddepeHurMaLyu M PyHKUHOHATBHBIX CBOMCTB pas-
BUBAIOLLUXCS] HEPBHBIX KJIETOK, CNEACTBUEM YETO s1B-
JISIETCS pe3Koe HapylleHUE PA3BUTHUS adalTUBHbIX

MeXaHU3MOB Mo3ra. K qBuraresHbIM BenpuBainsaM
Haubosiee YyBCTBUTENbHBI TUddepeHUUpPYIOUIHECS
HEPBHbBIE KJIETKU B CTPYKTypax Mo3ra. Hespenbie Heil-
pOHbI MEHEe YYBCTBUTEAbHBI K MOAOOHBIM OrpaHu-
YeHHaM, HO GoJiee YyBCTBUTENbHbBI K ahhepeHTHbIM
JIBUTATEIbHBIM Harpy3kam |2].

JbixatenbHble IBMXEHUS Y TWIOAOB, MOSIBISISICh
C PaHHHX CPOKOB OepEeMEHHOCTH, XapaKTePU3YIOTCS
OTACTbHBIMU CAMOINIPOM3BOJIBHBIMU AKTAMH C pe3-
KVM BIOXOM. XapakTep IbIXaTeJIbHONW aKTUBHOCTH
N3MeHseTCs ¢ YBeMYeHUEeM CpoKa GepeMeHHOCTH —
JIBUXKEHMST CTAHOBSITCA O0Jiee peryasipHbiMU U CHU-
JKAeTCsl MX YacTota. PUTMUYHBIHM XapakTep AbIXaTe/lb-
Hble IBWXEHUS Npuodperaior K 24—26 Henensim
BHYTPUYTPOOHOTO Pa3BUTHS U K 34—35 HelessiM OHU,
KaK MpaBUIO, COYETAIOTCS ¢ OOLUEH ABUTATENbHOIM
aKTUBHOCTHIO, 3aHUMas 30—50 % BpeMeHHU ucciaeno-
BaHMS. DKCIEPUMEHTATBHBIE UCCeIOBAHNS Pa3INy-
HBbIX aBTOPOB IMO3BOJUAN BLISIBUThH, YTO PErysiLus
IbIXaTebHbIX IBUXEHUI Y TUTOIOB OCYILIECTBISETCS
HEHTPATbHBIMU MEXaHU3MAMU — JIbIXaTe/IbHbIM LIEH-
TPOM ITPOJOATOBATONO MO3Ta, siAPaMU CPEIHETO MO3-
ra, peTUKyJsipHoit dopMaumeit [4] U, B MeHbILEA
CTENEeHM, XeMOPELIEITTOPAMU A0PThI U JIETKUX.

B akcnepuMeHTe M KITMHUKE U3Y4EHO BIMSIHUE U3-
MeHeHHuH ¢pyHKLMoHansHoro cocTosanust LIHC nnona
H4 €ro JABUTaTebHYIO U IbIXaTeIbHYIO aKTUBHOCTD.
Tak, noa BAMSIHMEM T'MITOKCUU TIPOUCXOIUT YTHETE-
HUE IBUTaTeNIbHOM akTUBHOCTH. Tpu 3TOM BO3MOXK-
HO €€ BOCCTAHOBJIEHHE Y4epe3 HECKOJbKO YacoB, €CIU
31M30/1 TUTIOKCU Y TIPOAOJIKAJICA KOPOTKOE Bpemsi. B
MPOTUBHOM CJTy4ae NPUCOEAUHSIETCS META00IMYECKUI
auua03, Ha ¢GpoHe KOTOPOro IBUTaTebHAsl aKTUB-
HOCTb ellie 00MblLie YTHETAETCS, BIUIOTD 10 €€ [TOJIHO-
ro orcytcTBUs [19]. [1pyHLKI MOCTENEHHOTO YTHETE-
HHUS Pa3IUYHBIX BMIOB AKTMBHOCTH Yy II10JA TO[
BJAUSIHUEM TUTIOKCHU JieT B OCHOBY KOMIIJICKCHOM
OLIEHKU ero (OYHKUMOHAJIBHOTO COCTOSIHUSI MYTEM
PETUCTPALMU TAK Ha3bIBAEMOIo «0M0GMU3UYECKOTO
npoduiis wiona». CUUTaloT, 4To OOJIee 3penble LICHT-
pbl LHTHC mona Gosiee yCcTOWYMBBI K THITOKCUH, YEM
mostonsle. CrienosaresbHO, TOT BUIL aKTUBHOCTH, KO-
TOPbIi TTOSIBIISIETCS MIEPBLIM B ITPOLIECCE OHTOTEHE3a,
yrHeTaeTcs B MOCIEIHIO O4epeab MOJA BIUSHUEM
TMIIOKCHM.

TToMuMo 0O1LIei IBMTATENbHOM U ILIXATENBHON aK-
TUBHOCTH JUIS1 OUEHKHU (DYHKIIMOHAIBHOIO COCTOSIHUS
LIHC nnoga B nociieaHue roibl MpeioXeHo UCTIONb-
30BATh TAKKE U3YyUEHHE €70 OKYJIOMOTOPHOU CUCTEMBI.
bbino nokaszaHo, 4To, HAOMIOAAs Y TUIOAA IBUKEHUS
3paykoB, ¢ 16 Helelb MOXHO BbISIBUTb MELTCHHbBIE
IBUXEHUS TIasHbIx A010K, a ¢ 18—20 Henenpb Gepe-
MeHHOCTH — ObicTpbie. [Tpu 3TOM 10 36 Hedenb 9TH
JBUXEHWS OPraHW30BAHBI B 3MU304bI, @ B JaJib-
HelleM OHY HUKTNYECKU MCHSIIOTCS, KOPPENUpys
C U3BMEHEHMSIMU Y TIOJO0B 0OlICH ABUTaTeIbHOU
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AKTMBHOCTH U CEPACYHOM NeATeNbHOCTU. OTCYTCTBUE
CMCHBI ITEPUOIOB NNOABUXHOCTH W HETTOABUXKHOCTH
17123 WIK CTOMKOE U3MEHEHME UX MMPOAOJDKUTENBHOC-
TH CBA3BIBAIOT ¢ (DYHKLIMOHATLHBIMM MOBPEXIEHU -
amu HHC y niona, nposeasiiolunMucs croiikumu
HEBPOJIOTMYECKUMH HAPYLUIEHUSIMU Y HOBOPOXIEH -
HbIX B BUAE€ YMCTBEHHOM oTcranoctu u JLITT.

Y pasBuBarouierocs rioaa croco6HoOCcTh K UHTE-
TPaTUBHOM AEATEIBHOCTH €T0 LIEHTPAIbHOU HEPBHOM
CHUCTEMbB! MOXET OBITh OlICHEHA HA OCHOBAHW Y aHa-
Jin3a OpraHu3aluu ero GyHKUUOHANBHBIX COCTOS -
HMI1 B LMK aKTUBHOCTBL—TIOKO#. Bbulo moxaszaHo,
4TO JUIA 110108 A0 20-ii Hemenu GepeMeHHOCTH Xa-
pakrepHo HeanddepeHIMpoBaHHOE cocTosiHMe. Ha
ITOM ITare Pa3sBUTUS [T HUX XapaKTEPHBI JUd-
(by3Hble TeHepaIM30BaHHbIE PEAKLIMU, KOTOPBIE He
3aBUCST OT UCTOYHUKA HAYAIBHOTO BO3OYXKIAEHUS U
00YCNOBIEH bl CHHXPOHHOW aKTHBHOCTBIO BCEX MO-
TOHEHPOHOB CIMHHOIO MO3ra. DTH peakLUH MpPosiB-
JISTIOTCA B BUAE NBUTATEIBHBIX ABTOMATHU3MOB, Jie-
uejiepaluii U KpaTKOBPEMEHHbIX JIbIXaTeJIbHbIX
IBUXeHUI Trna gasps [3]. 1o Mepe nporpeccupona-
HUs GepeMEHHOCTH HenuddepeHIUMPOBAHHOE COCTO-
STHHAE TMOCTETIEHHO 3aMELLUAETCH MTPOMEXYTOUHBIM, Ha
(oHe xotoporo ¢ 21-i1 Helenu NOABISIOTCA IMU30-
Ibl aKTUBHOTO, a MTO3IHEE — CINOKOWHOI0 COCTOM -
Hus ( ¢ 23-i Hepenu). TIpONOIKUTENBHOCTD TpOMe-
KYTOYHOTO COCTOSHUS, PETUCTPUPYEMOTO MEXKIY
AKTHUBHBIM M CIOKOMHBIM, C YBEJIMYEHUEM CPOKA
OepeMEeHHOCTH MOCTENeHHO yMeHbLuaetcs. OHO nos-
HOCTBIO McyesaeT y 1uioaa K 34 Hemensm [1]. Tlo
JAHHBIM JINTEPATYPbl MOXXHO CAEJaTh BHIBO/ O TOM,
4TO NPU OHEHKEe QYHKUMOHAIbHOI 3penocty LIHC
10714 OOJIBLLOE 3HAYSHUE TIPUIAETCS [IPOAODKUTE b
HOCTH MEPEXOJHbIX COCTOAHUNA — M3 CMIOKOHHOTO K
AKTUBHOMY M Ha00OPOT. YBemuueH1e Mpoo/IKUTE b
HOCTH TEPEXOAHBIX COCTOSHUN HaOAI0AAI0T MPH 3a-
Jepxxe pa3Butus mioaa. [Ipouecc cospesanus mne-
PEXOIHBbIX COCTOSIHUM Y TIIOAA OTpaXaeT OOLLYIO
3peJIOCTh UMKIIMYECKON OpraHu3auuu KOMIUIekca
aKTUBHOCTb-NIOKOH. Takum obpasom, B mpolecce OH-
TOreHesa y mniojga Ha ¢oHe cospeanus ero LIHC
HabonaeTcst GOpMUPOBaHUE LKA AKTUBHOCTb—
MIOKO, KOTOPBIH B [IOCTHATAILHOM NEPUOIE TIpe-
obpasyeTcst B MCTUHHBIN LIMKJT GOAPCTBOBAHMECOH.

B nabopatopuu pusmonorun u natopu3vuonoruu
rwiona HUW AT wm. 1. O. Orra PAMH Ha npotsixe-
HUM TIOCIIEAHUX 15 fieT NpoBOAMIIOCH U3YYeHUE PO~
ueccoB popmuposanus u cospesarus LIHC moga, a
TAKXKe pa3paboTKa METONOB INAarHOCTUKU UX Hapy-
WEHWIA [1PY PA3JIMYHOM aKylIepCKOM U SKCTpareHu-
TILHOI 11AaTOJIOTUU Y MaTe€pU, COMPOBOXIAIONIeiics
pa3sBUTHEM IJIaLleHTApHOM HeaocTtatoyHocTy. Haubo-
Jiee u3y4eHbl HAMU HeOJarornpusaTHbIE NOCIEACTBUSA
co3peBaHusa Kopbl mo3ra Bo 11 u II1 tpumectpax Ge-
PEMEHHOCTH, KO €ro Macca ObICTPO YBEJIMYUBAETCS

33 cYeT 00pa30BaHMS NEHJAPUTOB, CHHAIICOB U MUe-
JIMHA, T. €. 34 CYET CO3PEBAHMS HEHPOHOB 1 Pa3BUTHS
nHterpatuBHon dynkuumn LHTHC.

HccenenoBanus, mpoBeneHHbIE Ha MI0AAX-aHIHLIE-
(hanax, No3BOIWIM BBISIBUTH, YTO NPU aH3HUEDATUN
XapakTep cepaevyHON IeSITeNbHOCTH 104, IBUTATENb-
HOM aKTUBHOCTY M UHTETpaLMu 3THX HYHKUMIT (MO-
TOPHO-KapAMaibHOTO pediekca — HOH-CTPECC-TeCTa)
OMPEeIeNsIeTCs] HATMYMEM Yy TUIOHA OIpeaeaeHHbBIX
CTPYKTYp MO3Ta. Tak, cepaeyuHblil pUTM — pa3BUTU-
€M MPOJI0JITOBATOr0 MO3Ta, HAYAJILHOE CTAHOBJIEHUE
MOTOPHO-KapaUabHOTO pediiekca Ha 6a3e IBUTATE b
HbIX aBTOMaTU3MOB — CTPYKTYPaMH CPELHETO MO3ra.
ITpu 3TOM LMKIINYECKOI OpraHu3aumny PyHKLHOHATb-
HbIX COCTOSIHMI Y TUIOAOB-aH3HLEDANOB Ha BCEM
NPOTSLKEHMHU OEPEMEHHOCTH He mporcxoaut. Kpome
TOro, NpU aHdHUEhANTUY Y [JI0A0B (BHE 3aBUCHMOC-
TU OT CTeNEeHN MOPGOJOrUIECKOTO HapyIIeHUs] pa3-
BUTHUS MO3ra) 10 CPABHEHMIO C HOPMAJIbHO Pa3BU-
ThIMY TUIOJAMHU COIIOCTABUMOIO TeCTaLMOHHOTO
BO3pacTa 3HAYUTENbHO YBEIMYUBAECTCS B KPOBU U B
AMHUOTHYECKOH XKUAKOCTH aKTUBHOCTb BB-kpeatnu-
KuHassel (puc. 1) {18].

JabHelilime HallK peTpoCTIeKTUBHbIE CPABHUTE b~
HbBIC MCCIIEIOBAHUS, TIPOBEACHHBIE YV [UIOAOB U HO-
BOPOXXIAEHHbIX, CTPAAIONIUX TEMOTUTHYECKOI DosIe3-
HBIO, U OT MaTepeil ¢ caxapHbIM nuabetoMm [ Tuma,
BBISIBUJIM, YTO OCHOBHBIMH YHUBEPCATHLHBIMU Map-
Kepamu HapyuieHuit dyuxuuu LIHC nnopos, 3Haue-
HUsl KOTOPbIX KOPPETUPOBATIN CO CTEMEHbIO HEBPO-
JIOTUMECKUX HapYLIEHUH Y HUX TIOC/IE POXIAEHUS,
SIBJISIIOTCA cnenylowme. Qyrkuuonatvibsle — CHUXeE-
HUE aMTUTMTYAbl MOTOPHO-KapaUaibHOTO pediiekca
(HOH-CTPeCcc-TeCT) U OCUMIUISIIMIA CEPAEYHOTO PUT-
Ma, yBeIMYEHHE TIPOLOKUTEbHOCTH IIPOMEXYTOY -
HOW M YKOpOYEHHUE TIPOAOIKHTEILHOCTU CIIOKOI -
HOI a3 LUMKIA aKTUBHOCTb—NOKON (puc. 2).

AKTHBHOCTH
BB-KK B %

80 t
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AMHHOTHYeCKast Kposs
KUAKOCTD

0O Hopma AnsHuedanus

Puc. 1. Conepxxanne BB-KpeaTHHKHHA3BI B AMHHOTHYECKOIi
KHIKOCTH H KPOBH IUIOJIOB B HOPME M NPH
ansnnedarnn Bo Il Tpumecrpe GepemennocTH
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a) Ammututyna MKP, ya./MuH
307 t = 6,06; p < 0,001
rs = 0,64; p < 0,001

251 H = 19,48; p < 0,001

i
3 I'pynnsl

B) [TpomoIXUTENBHOCTD IPOMEXKYTOUHOTO
16 - COCTOSAHUS, MUH

14 - t =302 p < 0,010
12 | 15 = 049; p < 0,004
=7 p <

1 2 3 ['pynnbl

6) AMIIUTYAA OCUMAASUMM, ya./MUH
U t = 3,.27; p < 0,005
rs = 0,43; p < 0,003
8 A H = 18,50; p < 0,014
6 4
4 4
2 4
0 T —
1 3 I'pynims
r) [TpoaonXuTenbHOCTh CIIOKOHHOTO
COCTOSIHUS, MUH
25 1
t = 2,64; p < 0,020
rs = 0,36; p < 0,010
20 A H = 6,58; p < 0,037
15 -
1 2 3 I'pynnbl

Puc. 2. 3aBHCMMOCTb NMOKa3aHHIi HHKIA aKTMBHOCTb—IOKOi ¥ TIoNoB ocHOBHBIX rpynn B I1I TpumecTpe GepeMEHHOCTH OT CTemeHu
TSKECTH HEBPOJOTHUECKMX HADYLIEHMIl, BbIABIAEMBIX Y HHX B PaHHHI HEOHATAJbHbIA nepHoa

Buoxumuveckue — nosblllIeHHE B KPOBU Y TUIOJIOB
akTuBHOCTH BB-KkpeaTtnHkuHassl (puc.3) v yBenu-
YeHHe YpOBHS Heipocnenuduiyeckoi eHoasbl —
MapKepa TsKeJIbIX QYHKUIMOHATBHBIX HapyLICHUH HX
HHC (puc. 4).

OueHka HEBPOAOTMYECKOTO CTATyCa HOBOPOXKIIEH -
HBIX BKJTIOY&J1a ompeaeieHHe akTHBHOTO, TACCUBHO-
ro, MOCTYPaJIbHOro TOHYCa U 6e€3ycnoBHBIX pediiek-
coB 1o Metoay C. Amiel-Tison u S. A. Dergassies B
monudukauuu B. A. @omenko [9]. Tlpu 3Tom cToiiko

KK, yca. en. BB-KK, %
41,0 t =365

300 ! p < 0,001 30
250 -
200 20
150 -
100 - 10
50 -

0— 0

O6mas aktHBHOCTH KK Couepxanue BB-KK

00 KoutponsHas O1 O 2 3 rpynmsl

Puc. 3. O6mwas akTMBHOCTL M cojepxatnue BB-usodepmenta
KPeaTHHKHHA3bl B KPOBH IUIOAOB OCHOBHBIX Ipynm no
oTHoweHuio K KoutpoibHoii B 111 TpumecTpe

OepeMeHHOCTH

COXpaHSIOLIAsICS IHCCOLMUPOBAaHHAs 3amepkka ¢op-
MUPOBAHUSI TOHUYECKUX U pedIeKTOPHBIX peaKiiii
Ha 1—4 HeaeaH OT recTallMOHHOTO BO3PacTa HOBO-
POXAEHHOTO SIBASIIACh MTUATHOCTUYECKUM KPUTEPH~
eM Tspxenoro HapyleHus ero LUHC, B nocnemyromem
OHAa COIPOBOXAANACH 3a/IEPKKOM ICUXOMOTOPHOTO
pas3BuTus peGeHKa Ha IePBOM Tofly KU3HU. BbisiB-
JiseMast paBHOMeEPHasi 3a/1ePKKa CTaHORIEHUS] TOHU-
YeCcKHUX M pedIeKTOPHBIX peakunii Ha 1—2 Henexne,
JlaBajia OCHOBAHHME T10J1araTh, UTO NPU CBOEBPEMEHHOM

t = 2,20
p < 0,035

AMHUAOTHYECKAS XUIKOCTh

Kpogs nona

O KourpoasHast O1 B 2 B3 rpynmsl

Puc. 4. Coaepxanne Heiipocnenudnyeckor eHOIa3bi
B AMHHOTHYECKOWH JKHIKOCTH W KPOBH NJIONOB
g III TpumecTpe GepeMEHHOCTH B OCHOBHBIX
M KOHTPOJIbHBIX Tpynnax
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NIPUMEHEHUMN TEpanuu Moj HabIoIeHUueM He-
BpPONATONO0Id NICUXOMOTOPHOE Pa3BUTUE STHUX IETEN
OyIeT COOTBETCTBOBAThL BO3PACTHOM HOPME K KOHLLY
[IEPBOTO roja XU3HU.

MakcumanbHble M3MEHEHHS [oKa3aTesieil cepaey-
HOT0 pUTMA IUIOJA B CTOPOHY CHUXEHUS aMILTMTYL
OCLIWLIALMI U MOTOPHO-KapIUaNbHOTO peduiekca, a
TaKXe MapaMeTpOB LIMKJIA AKTUBHOCThL-ITOKOI1 B CTO-
POHY YKOPOUYEHHS CINIOKOMHOIO COCTOSIHUS U YIJIU-
HEHMSI NIPOAOJDKUTEIBHOCTH TIPOMEKYTOUHOTO COCTO-
SIHUSL OBUTO OOHAPYXKEHO Y TeX IION0B, KOTOpBIE B
pPaHHEM HEOHATAJIbHOM IEpHOAe MMETM IUCCOLU-
WPOBAHHYIO 3a[€PXKKY CTAHOBJICHHWS TOHUYMECKUX U
PEIIEKTOPHBIX peakiiyii. DTa Xe rPyTa [LIOA0B UMe-
Jla MAKCUMAIbHBIE YPOBHU aKTUBHOCTU HEMpOCTELH -
(buyeckux KpeaTHHKMHA3bI (B 2,9 pa3 [peBblLIaonye
TakOBbIE B KPOBHU 3IOPOBBIX ITIONOB) M €HOJA3bI B
IyNOBUHHONU KpoBu. Kpome Toro, Hamu 6bU10 00HA-
PYXeHO, 4TO B IYIIOBUHHON KPOBH TUIONOB KEHILUH,
CTPafalONIMX CaxapHbIM aradetoM | Tuma, Ha npoTs-
KeHUH 6epeMeHHOCTH HabJII0IaeTcs 10CTOBEPHO 60-
Jiee BBICOKMI YPOBEHb aKTUBHOCTH BB-kpeatunku-
Ha3bl. DTOT MPOLECC XapaKTEpPU3YeT TMOBbILIEHUE
ITPOHULIAEMOCT MEMOpaH HEMPOHOB M OTPAXKaeT I10-
BpexaeHue LHHC mona Ha Kj1€TOYHOM YpOBHE.

Kpome Toro, 6bU1 HpoaHAIM3WPOBAH XapakTep
IOBIXaTeIbHOU aKTUBHOCTU Y OOCIIEMOBAHHbBIX TPYIIN
wronos. OHa ObL1a NpeICTaBlIeHa TPEMs! PA3HOBU-
HOCTSIMHU AbIXaTeJbHbIX IBMKEHUM. Y TUTO/I0B, UMEB-
IIUX P POXKIAEHUH AACCOLIMUPOBAHHYIO 3a1EPXKKY
TOHMYECKUX U pehIeKTOPHBIX PeaKiiMii, OHA XapaK-
TEPU30BAIACh JIUOO €€ MOJTHBIM OTCYTCTBUEM, TUOO
1peodiananu Gosiee YacTole M PEryIApHLIE ABUXKE-
HHs 10 CPaBHEHUIO C HOPMOIA ( TUH «B» Ha pucC. 5).
M3meHeHus xapakTepa JbiXaTeIbHOM aKTUBHOCTH Y
TAKMX IUVIONOB MOTYT OBITH OOYCJIOBIEHBI HapyLle-
HUSMU CTPYKTYP CPENHETO MO3ra U peETUKYJISIPHON
(dhopMauuu, urparoleit CyLIeCTBEHHYIO PoJIb B KO-
OPAMHALMK pabOTHl IbIXaTEILHOIO LIEHTPA PO~
roBaTOro Mo3ra.

VAVAVAVAVAVAV AV VAV NoVAVRS
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Puc. 5. I'padmyeckoe u300pakeHHe PasiMYHBIX THIOB
AbIXATEAbHBIX IBIDKEHUN ILT0A0B

| — THR «a» — He OTIMYAIOLLNECs 110 YaCTOTe U PETYISPHOCTH

OT TAKOBBIX [P (PU3HOIOTHYECKOM TeUeHUM BEPEMEHHOCTH;
2 — Tvn «6» — Bonee pefKMe MU MEHEE PEryAsPHBIE, YUEM B HOPME;
3 — Tnn «B» — Gosiee YACTBIE U Pery/isApHbIE, YeM B HOPME

Hamu ObUTH NpoBeneHbl UCCIEJOBAHNUS CTAHOBIE-
HHS LIUKJIa aKTHBHOCTb—TIOKOI Y IUTOJOB IIPU MHO-
TOTrU10AHOM 6epemeHHOCTH. bbUTo BhIBIEHO, UTO B 60 %
C/Iy4aeB y IUIOOOB ABOEH LIMKJI aKTUBHOCTb—IIOKOMH
He (JopMUPOBAICS BIUTOTH 10 OKOHYAHMS 6EPEMEHHO-
CTH. Y OCTAIBHBIX — HabMoaa1ach 3a0epXKKa CO3pEBa-
HUg UMK/, HE 3aBUCAIIAS OT TUIIA IUIALICHTALMH,
XapaKTepU30BABIIASCA MEHBLLIEH MPOTO/KUTEBHOC-
TbIO CIIOKOHHOI'0 1 0OMbIIEH JTUTETHHOCTBIO IIPOME-
JKYTOYHOI'O €10 COCTOSHUN. DyHKIIMOHAIBHBIE HAPY-
mweHns passutusa LHTHC ruionos meoeH, nposgsistoLmecst
PaBHOMEPHOM 33/ICPXKKO# CTAHOBIIEHHSI TOHUYECKMX U
peNeKTOPHBIX peaKiIvii B paHHEM HEOHATAILHOM Te-
PHO/IE, COYETAIUCH Y HUX C OTCYTCTBHUEM LIUKJIMYEC-
KOI cMeHB! QYHKITMOHAJILHEIX COCTOSIHUIA.

HornruiepoMeTpryeckue UCCIeA0BaHis KPOBOTO-
Ka B MaruCTPaJbHbIX apTepuaX PYHKUMOHAIBLHOMN
CHUCTEMBI MaTh-IUIALIEHTA- 110/, TIPOBEJACHHBIE [IPU
GepeMEHHOCTH, COYETAIOUIEICS ¢ CaXapHbIM nuade-
TOM | TUNA, U TPU MHOTOILIOANH, [TO3BOJIMIM Bbisi-
BUTDL aJallTUBHbIC U IATOJOIMYECKHE reMOINHAMU -
YeCKHE PEAKLIMM MO3TOBOTO KPOBOTOKA, BbIAB/ISIEMBIE
Ha (hoHe paHO pa3BUBAIOILEHCS IIALIEHTAPHOMN HeE-
JOCTATOYHOCTU. Tak, y MIOA0B XKEHIIWH, CTpafam-
LIKUX caxapHbpIM 1uaberoM | THIA, MO CpaBHEHHUIO C
[104aMM TIpH (PU3HOJOTHYECKOH OEPEMEHHOCTH Ha-
Oatonanock 6ojiee paHHee MOSIBIEHUE IUACTOINYEC-
Koro kpoBotoka (¢ 10-i1 Henenu GepeMeHHOCTH) U
Dosee HU3KKME 3HAYEHMS TTYJIbCALIMOHHOI0 MHAEKCA
(B 10—12 Henenb) B cpenHel MO3TOBOM apTepUU.
[1pu 3TOM NpM IEKOMITEHCUPOBAHHOM TEYEHHUU 3a-
00J1eBaHHUsT BEJIMYMHA COCYICTOrO CONIPOTUBIIEHNS B
9TOM COCyAe ObUIA [10YTH B 2 pa3a MEHLIIIE TI0 CPaB-
HEHMIO C KOMIIEHCUPOBAHHBIM TeueHneM. T1oxo6HbIe
PEeAKLUU MBI pacCMaTPUBAEM Kak aJallTUBHbLIE, Ha-
MpaBJeHHbIE Ha 00ECIICUCHUE KPOBOCHAOXEHMS O~
JIOBHOTO MO3ra Ha (hOHE paHO pa3sBUBAIOLLECHCS TUIA-
HeHTapHOM HegocrarouHocT. B 19—20 Henmers v rutonos
IpU caxapHOM nuabeTe, HAaNpPOTUB, HAOIIOIANIOCH
0oJiee BLICOKOE COCYAUCTOE CONPOTUBJIEHUE B Cpe-
Hell MO3TOBOW apTepUU IO CPABHEHUIO € ILIOJAMU
npyn GU3UOI0rMIEeCKON OEPEMEHHOCTH. DTU JAHHBIE
CBUIETE/ILCTBYIOT O NIPOrPECCUPOBAHMH IUIALIEHTAPHOI
HezoctaroyHocTH. Hanboombliiree ripeackasaresbHoe 3Ha-
YEeHHE IJIS1 PAHHEIO BBISIBICHMSI BO3MOXHOTO Pa3BU-
THSL QYHKUMOHATBHBIX HEBPOJIOTMYECKUX HAPYIIEHUI
y TUIOA M HOBOPOXIEHHOTO MMeJT BEISIBJIEHHE TI0BbI -
LIEHHON COCYAUCTON PE3NCTEHTHOCTH B apTepUu
MyIMIOBUHBI B 23—24 Henenu 6epeMeHHOCTH.

[1py MHOTOTUIOAMY paBHOMEPHAST 3a1€PKKa CTa-
HOBJIEHUA TOHWYECKUX U PeJICKTOPHBIX peaklIuU
HabJII01a1ach Y TeX HOBOPOXAECHHBIX, ¥ KOTOPBIX B
AHTEHATAJILHBIA IIepUOI HAOMIOOATACH MOBBIILIEHHAS
COCYIUCTas PE3UCTEHTHOCTb B apTePUU MYITOBUHEL
B 28—32 nenenmu. OHa yanie GopMHpPOBanIach npu
JUCCOLIMUPOBAHHOM Pa3BUTHU ILI0A0B. KpoMe Toro,
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runorpodus mrogos a1soeH I1 u I crenenu Becerna
CONMPOBOXIAIACH OTCYTCTBUEM (POPMUPOBAHUS LIMK-
Jla aKTUBHOCTb—IIOKOH M COUETANIaCh C paBHOMED-
HOIA 3a1epXKOi (POPMUPOBAHUSA TOHUYECKUX U ped-
JIEKTOPHBIX peakuuii [6].

B nocnenHue rofbl HaMu ObUTU MTPOBEAEHBI HCCIe-
JOBaHUA 10 U3YYEHUIO Pa3BUTHUSI MO3Ta HA PAaHHUX
starnax aMopuoreHe3a. CoBMECTHO ¢ COTPYAHUKAMHU
otaena Mmopdonorud MHCTUTYTA 3KCIEpUMEHTATb-
Holt MeguuuHbl PAMH Ob1M M3y4eHBl IPOUECCHI
npoaudepaun, MUrpanuu, nuddepeHIPOBKH,
arlonTo3a B pa3sBUBAIOLIEMCSl TOJIOBHOM MO3re€ TUIO-
JIOB IPH (PU3UONIOTUUYECKOI OGEPEMEHHOCTH U caxap-
HoM auabere | Tuna y 6—13 HemebHBIX SMOPUOHOB
yennoseka. CpaBHUTENbHOE HCCeIoBaHue nposude-
PaTHUBHBIX IIPOLIECCOB B 3aKJIaJIKE HEOKOPTEKCA C
TOMO11ibI0 UMMYHOLUMTOXUMUYECKNX UCCIIEl0BAHUN
pacnpeneneHnss PCNA (sinepHOro aHTUreHa npojiu-
depupyoIIMX KIEeTOK) npu Hu3uoJIornyeckon oe-
pEMEHHOCTH W IIpY caxapHoM nuabere | Tuna moka-
3aNu OTCYTCTBME pa3jM4YUil B pacrnperesieHUu
PCNA-N03UTHBHBIX KJIETOK. OTOT (PAKT CBUIAETEINb-
CTBYeT 00 OTCYTCTBUM HapylleHUH nponudepaumnu
HEMNPO3IMUTEIMANIBHBIX KIETOK B 3aKJIA[KE HEOKOP-
TeKCa SMOPUOHOB ITpu caxapHoM nuabere | Tuna.

Jist u3yyeHust NMpoleCcCcoB anonTo3a B TKaHU pas-
BUBAIOILETOCS MO3ra SMOGPUOHOB OblJTa UCMOIb30BaHA
MMMYHOLUTOXMMUYECKAS peakiivs Ha Oenok bel-2.
Haubosiee BoIpaxkeHHas peakliyst Ha 3TOT O€J0K Mpu
(uznonornyeckoit GepeMeHHOCTH OblNa BHISIBJIEHA
B SMUTEAUU Kpbilun [V Xenynouka v 3MUTEUH CO-
CYAMCTOrO CIUIETEHUSI pPOMOOBWIHOTO MO3ra. SToT
(heHoMEH MOXET OOBSICHATLCSA OCOOBIM 3HAYEHUEM
KaXXIOH U3 KJIE€TOK OAHOCIOIHOM Kpbiin 1V xeny-
JI0YKa B obecrieye HUM SMOPUOHANBHOTO TeMaTOJIUK-
BOpHOTO Gapbepa. BoisiBneHas kak npu GU3noI0ru-
4YecKoi GepeMeHHOCTH, TaK U TIPH caxapHoM auadere
I TMMa HepaBHOMEPHOCTD pacnpeaenerus bel-2-3ke-
NPECCUPYIOUIMX KIETOK B Pa3BUBAIOLLEMCSl MO3TE,
CBUIETENBLCTBYET O HEOAMHAKOBON YCTOMYUBOCTHU
pas3JIMYHBIX OTAEJAOB MO3Ta K anonto3y. Beicokui
YPOBEHb IKCIIPECCUU ITOro OENKa B TeX MU MHBIX
OoTHeNax pa3BHUBalolerocs Mo3ra (Hanpumep, pa-
JIUANbHOUI TNUU) CBUAETENBCTBYET OO MX MOBBI-
WEHHON YCTOMYMBOCTU K MpolieccaM KIEeTOYHOMI
rubesv U NPUOPUTETHOM 3HAYEHUU B 0BeCcneueHUU
HOpMaJIbHOTo HeliporucroreHesa [5]. Takum obpa-
30M, IpyObIX HApyILEHUIT TKAHEeBOW OPraHU3aLUU U
HeMpOrucToreHesa rojJoBHOro Mosra 3MOpUoOHa, pas-
BUBAIOLLIETOCS 11PU caxapHowm Auabere | Tura, Hamu
obHapyXeHo He ObL10. OMHAKO Y JIONOB NPHU Ae-
KOMIIEHCUPOBAHHOM JUTUTEJIBHO TeKylleM auadere [ tu-
1a HabJ110JaI0Ch OTCTABAHUE Pa3MEPOB 3MOPUOHA U
€ro roJJOBHOTO MO3ra OT FeCTALLMOHHOTO BO3pacTa,
COMPOBOXIABLICECS BBISIBJISIEMOIL [IPK 3JIEKTPOHHOM
MUKPOCKOIIHY OTEYHOCTbIO BOPCUH XOPUOHA U UX

HEIOCTATOYHOI BacKysipu3alde. DTH IMPOLeCChl Xa-
PaKTEPH3YIOT paHHEE Pa3BUTHUE IIALEHTAPHON He-
JIOCTATOYHOCTH.

JocTUrHyThIE B MTOCJ/IEAHUE TOAbl IEPUHATOAO-
raMu ycnexu B MU3y4YeHUH IMaTOreHe3a U JUarHoc-
THKE HEBPOJOrMYECKUX HapyLeHHUH 1J10Ja caena-
JIX OYEBUIHBIM TOT (PAKT, YTO HAPYLIEHUS] PA3BUTHSL
LIEHTPAJIbHOM HEPBHOMW CUCTEMBI CiielyeT AUarHoc-
THUPOBATh KaK MOXHO paHblle, a NepuHatanbHad
HEBPOJIOTMS KaK HayKa I0JKHA HOCUTh IpodUIaK-
THYECKM I Xxapakrep. YCUIMS aKylLIepoB B MEPBYIO
ouepeab JOJKHBI ObITh HAMTPABJIEHbI HA JICYUEHUE U
MpoDWIAKTUKY aKYLIEPCKUX U 3KCTPAreHUTaJIbHbIX
3abosieBaHuid y OepeMEeHHON, KOTOPBIE SABASAIOTCH
MIPUYUHOH Pa3BUTUSI NEPBUYHON ¥ BTOPHUYHOU Iia-
LeHTapHO# HeaocTaTouHOCTU. Kak U3BECTHO, OHA
COTIPOBOXIAETCS XPOHNYECKOW TUITIOKCHER NI0AA,
Ha ¢oHe KOTOPOM HapyLuaeTcsl pa3BUTHE LIEHTPANb-
HOW HepBHO cucteMbl. [IpMOpUTETHBIM Hampasiie-
HUEM CJIEAyeT CYUTATh pa3paboTKy ¥ NOUCK HOBBIX
METO/I0B pAaHHEN AMarHOCTUKU NMePHHATAIBbHBIX HE-
BPOJIOTMYECKMUX HApYLIEHUIl, a TaKXKEe HOBBIX Jie-
KapCTBEHHBIX CPEACTB, 00JIaJalolLMX HEHPONIPOTEK-
TUBHBIMU CBOMCTBAMH.

[1poGnema npodpunakTUKK GHYyHKIIMOHATbHbIX Ha-
pyienuit pazsurust LIHC y HOBOpoXXaeHHbIX B ITOC/e-
JIHUE TOIbI IpHobpesa 0coboe 3HaYeHHUE. DTO CBA3AHO
BO MHOT'OM C yCTIeXaMHW COBPEMEHHbIX PENPOILYKTUB-
HbIX TEXHOJIOTHI, KOTOPBIE PaCUIMPUIN BO3MOXHOC-
TH JJTS HACTYIUIEHUSt OEPEMEHHOCTU U €€ [OCIERYIO-
LIETO BbIHALUMBAHUS y XEHILUMH, BXOASALLMX B [PYHITY
BBICOKOIO pUCKa 10 pa3BUTUIO IIEPUHATAIBHOM Ia-
TOJIOTMH, B TOM UMCJIE HEBPOJIOTUUECKOM, Y MI0/A.
PoxaeHue e AeTeil ¢ TSKEAbIMU HApylIEHUSIMU
KOOPAHHALUMOHHON U MHTErpallMOHHON (hyHKLIMHA
LHHC, a Takxxe ¢ MUHUMAJIbHBIMM MO3IrOBBIMM JIUC-
(DYHKUMAMU SBJISIETCS CEPbE3HON MEUKO-COLUalb-
HOI npobyieMoii Anst o611ecTBa. DTO ONpEACsieT He-
00X0IMMOCTb TIOMCKA IyTeil ee pelleHus .
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NEUROLOGY OF A FETUS — OPPORTUNITY AND PROSPECT
OF RESEARCH

Pavlova N. G., Konstantinova N. N.

B The summary: The article presents literary review about fetal
CNS development and its disorders, own investigation results of
pathogenesis, diagnostic methods of fetal neurological disorders
in different obstetrical and extragenital pathology in pregnant
women.

®  Key words: perinatal neurology, «rest-activity» cycle, criteria
for neurological disorders, CNS development
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