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BHCKTpI/l'{eCKaH AKTHBHOCTH B CCHCOPHBIX YYaCTKaX KOPbI
pPasBUBaAOIErocsas Mo3ra

P.H. Xasunos, I.®. Cumouxosa

Hupexrop Uccnenoannit AMH ®@panuun

Cpenuzemaomopckuiit UacTUTYT Helipobuonoruu, Mapcens, ®@paHuus
WuctutyT QyHIaMeHTaIbHON MEANIMHBI U OUOIOTUH

Kazanckuit (ITpuBomxkckuit) henepanpubiit ynusepcuret, Kasanp

AKTHBHOCTb TOJIOBHOTO MO3ra Ha paHHUX JITalax €ro pa3BUTHsA XapaKTepU3yeTcs
YHHKaIbHBIMHU MATTEPHAMH, KOTOPbIE Y4aCTBYIOT B (JOPMHPOBAHUU BHICOKOOPTaHH30-
BAHHBIX HEHPOHAIBHBIX ceTel, oOecrneunBaroIMX padoTy Hamero mosra. B Hactos-
emM 0630pe OyayT pacCMOTpPEHbI MATTEPHbI HJIEKTPHUECKONH aKTHBHOCTH CEHCOPHBIX
y4acTKOB KOpBI TOJIOBHOIO MO3ra Ha 3TallaX Pa3BHTUS, COOTBETCTBYIOLIMX (peTabHO-
My MEPUOY Y YEeJIOBEKa, C TeM, YTOOBI MOHATh KaK (YHKLMOHUPYET MO3I 10 POKIE-
HHUS M B UEM COCTOMT (PU3HOJIOTHYECKasi pOJIb ITOH paHHEH aKTHBHOCTH.

Knrouegwle cnoéa: Kopa rOJIOBHOTO MO3ra, 3pUTeNIbHAs KOpa, COMAaTOCEHCOpHAs
KOpa, 3J1eKTpoIHLedanorpaMma, HOBOPOKICHHBIH, 117101

@deranbHbIl TEPHOA PA3BUTHUS SIBIsETCS (HyHIAMEHTAIbHBIM NEPHOIOM B Pa3BUTHH
HEPBHOW CHUCTEMBbI; MPU POXKICHUN OOJILIIMHCTBO M3 OCHOBHBIX HEHPOHAJIBHBIX Ce-
Tl yKe OKa3blBalOTCs CPOPMHUPOBAHBI M MHOTME CHCTEMbl 00J1aJal0T JOBOJILHO
BBICOKHM YpPOBHEM (PYHKLUHMOHAIBHOTO pa3BuTHs. [Ipu 3TOM pasBHTHE HEPBHOMU CH-
CTEMBI €CTECBEHHO MTPOJ0IDKACTCS U MOCIE POKIECHHUSA, 10 JOCTHKEHUSA TIOJIHOM 3pe-
JIOCTH MPUMEPHO K TPUALATH rojam. Pa3BuTre HEPBHOM CUCTEMBI y MJ10/1a B 3HAYH-
TEJNILHOW CTEMEHH 3aKOAMPOBaHO B reHax. OHAKO aKTUBHOCTb M CBA3aHHAs C HEIO
IUIACTUYHOCTh MIPAOT HE MEHEE BAXKHYIO POJb B Pa3sBUTUM HEPBHOHW CHCTEMBI.
Kak B pasBuBaroniemMcs Mo3re NnpuMaroB, Tak M y 0oJjiee HU3KOOPTaHHU30BaHHBIX
JKMBOTHBIX PaHHss aKTHBHOCTH B HEPBHOM CHCTEME KOHTPOJIUPYET MHOKECTBO MPO-
[IECCOB, BKJIIOYas HEHpOHAIbHYIO TH((HEPEHIMPOBKY, KICTOUYHYI0 MHUTPALHUIO, CH-
HaINTOreHe3, IKCIPECCHIO HOHHBIX KaHAJIOB M TPAHCIIOPTEPOB, CHHANTHYECKYIO I1Ia-
CTHYHOCTb. [ToapoOHyI0 MH(OPMAIMIO O POJIM PAHHEH aKTUBHOCTH B ATHX IPOIIEC-
cax MOYKHO HaifTu B 0630pax [1-11]. Ponb akTUBHOCTH B pa3sBUTHH HEPBHOM CHUCTE-
MBI ObUIa HanboJIee IPKO MMOKa3aHa B CEHCOPHBIX aHAIU3aTOPax, B KOTOPBIX Pa3BU-
THE CEHCOPHBIX KapT MPOMCXOJUT IMOJ KPUTHUECKMM KOHTPOJIEM CO CTOPOHBI aK-
THBHOCTH. O/HAKO, (M3MOJIOTUSI HEPBHOM CHCTEMBI MJI0Aa, H B YACTHOCTH CIICLH-
(uueckue mnaTTepHbl AKTHBHOCTH, CBs3aHHbIE € (DOPMHPOBAHME KOPTHKAJIBbHBIX
KapT, UIMTEIbHOE BPEMs OCTABAIUCh MAJION3YyYCHHBIMH. JTO OBUIO CBSA3aHO IJIaB-
HBIM 00pa30M C TEXHHYECKHMH OIpPaHUYCHHAMH B HCCEJOBAaHUU aKTHBHOCTH MO3ra
o/ in utero. 3HAYUTEIbHBIM M TOYTH apaJOKCaIbHBIM aCMEKTOM 3TOH mpooie-
MBI SBJISETCS TO, YTO TUIOJ Pa3BUBACTCA in UtEro B YCIOBMAX MPAKTHYECKH IOJIHOM
CEHCOPHOMW M30JISILIMK OT BHELIHEr0 MUpa. YUYUTbIBAsi 3HAUUMOCTh CEHCOPHOTO BXO-
Ja B pPa3BUTUM HEPBHOM CHCTEMBI, BO3HHMKAET BOMNPOC O TOM, KAaKHE MEXaHH3MbI
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00€ecreunBalOT  CEHCOPHYI CTHUMYJSLHMIO  Pa3BUBAIOIIETOCS MO3ra  ILIOJA.
DTOT NPUHUMIMAJIBHBIH BONPOC CBA3aH C PAZOM CMEKHBIX BOTIPOCOB, a MMEHHO
KaKOBBI CreH(UIIECKHe MAaTTepHbl aKTHBHOCTH B Pa3BHBAIOIEMCS MO3re, o0ecrie-
4MBaoIMe POPMHUPOBAHUE KOPTUKAIBHBIX KapT? Kak reHepupyroTcs 3TH paHHHE
NaTTePHbl aKTUBHOCTH, M KaK MPOUCXOAUT UX TpaHCc(hOpMAIms BO B3pOCIbIE HatT-
TEPHBI, KOTOPbIE 00ECIIEYNBAIOT BOCIIPUSTHE BHELIHEr0 MUpa Ha (oJiee 3pelibiX Ta-
nax pa3BuTHA? B Hacrosimell ctathe OyneT clienaHa MombITKa OTBETHTh HA 3TH BO-
NPOCHI IyTE€M aHalu3a aKTHBHOCTH B MO3Te HEJOHOMICHHBIX HOBOPOXKICHHBIX,
a TaK’K€ HOBOPOJKIEHHBIX KPBICAT, KOTOPBIE, KaK OKa3aJoCh, SBISIOTCA OTIHYHON
MOJIEJIBIO U1 UCCIIE0BAaHUS MIPOLECCOB, MPOUCXOIAIINX Y YEIOBEUYECKOTO IIJI0AA in
utero. VlccnenoBanus Ha 000OMX 3THX 0OBEKTaX MOKA3bIBAIOT, YTO PAHHSIS CEHCOPHAs
CTUMYIIALMA MO3ra o0ecreunBaeTCsl YHIAOTCHHBIMM MEXaHU3MaMU — CIIOHTAHHBIMH
MHOKJIOHUYECKHMHU MOJEPTUBAHUSIMU B COMAaTOCCHCOPHOW CHCTEME U CIIOHTAHHBIMH
BOJIHAMHU CETYATKH B 3pPUTEIbHOM cucTeMe. B 000X aHamM3aTOpax aKTHBALMs CCH-
COPHBEIX BXOJIOB BBI3bIBACT OCLUMJUIATOPHBIC BCIIBIIIKH AKTHMBHOCTH B TajlaMoO-
KOPTHKAJIbHBIX HEHPOHAIBHBIX CETAX. JTH OCUMUIALMH BO3HUKAIOT B YyYacTKax
KODBI, MOJIy4aroIlnuX JIOKAaJIbHBIA CEHCOPHBIN BXOJ, U 00ECMEUHBAIOT CHHXPOHHYIO
aKTHUBALMIO TONOrpaQuuecky OpraHH30BAHHBIX HEHPOHOB B Taiamyce u Kope. Ta-
KHM 00pa3oM CO3[AOTCS YCJOBHS ISl IUIACTHYHOCTH B CHHANTHYECKUX CBSA3SIX
MEKIy HEHpoHaMH M oOecrednBaeTcsi (pyHKIMOHAJIbHAs HACTPOWKA CEHCOPHBIX
kapT. Ha ceTeBOM ypoBHE reHepalys 3THX PAHHUX OCLWUIATOPHBIX MATTEPHOB aK-
TUBHOCTH, KOTOPBIC BKJIIOYAIOT B ce0s OCLMLIALMU B anb(da-Oera 1 ramma quana-
30HAX, OCHOBBEIBAETCS B MEPBYIO OUepenb BO30YKIAIOUIMMH [IIyTaMaTepruueCcKUMH
CHHAIICAMH, ¥ B YACTHOCTH TalaMO-KOPTHKaJIbHBIMU BXOJaMU B KOpY. BbICTpbIit
PUTMHYECKHH KOMIIOHEHT OCLWUIALUI TeHEpUPYETCs] PUTMUUECKUM BO30YKICHH-
eMm, onocpenosanHsiM AMITA-penentopamu. HM/IA moatum rioytamMatHsIiX perer-
TOpPOB, KOTOPBIA HIpaeT BaXXHYK pOJb B IIACTHYHOCTH CHHANITHYECKUX CBSI3CH,
TaKKe aKTUBUPYETCS BO BPEMsI OCLMJUIATOPHBIX BCIBIIIEK aKTHMBHOCTH 3a CUET
CyMMalMM BO BpeMs pPUTMHUYECKON aKTHBHOCTH. JIoKaiabHas mpupoma paHHHX
BCTIBIIIEK aKTHBHOCTH CBA3aHA C JOKAJIBHOCTBIO YYBCTBUTEIBHBIX BXOJOB B KOPY
U3 Tanamyca. PacmpocTpaHeHHe BCIHBIIIEK aKTHBHOCTH IO KOpE HE MPOUCXOIUT
BCJIEICTBUE CPABHUTENBHO MO3HETO CO3PEBAHUS TOPH30HTANBHBIX CBs3eil B Kope,
a Taxke B pesyabTate AMK eprudeckoro narepajbHOr0 TOPMOKEHHSL.
Crnemyronuii Borpoc, KOTOpbIi OyJeT pacCMOTPEH B 3TOH TjaBe, CA3aH C pas-
BUTHEM CEHCOPHOT'O MPOLECCHHIA, TO €CTh NepepaboTKN CEHOPHBIX CHUTHAJIOB B KO-
pe TOJIOBHOTO MO3ra, M MO3HAaBaTeNbHBIX (QYHKIMH. OCHOBHOE MpeaHa3HAYCHHE
HALIEero MO3ra COCTOMT B HENPEPBIBHOM MepepadoTke nHdopmanuu, monyyaeMon us
BHEILHETO MUPA U OT CaMOro Teja, U B BeIpaOOTKe pelleHuid U KoMaHa 1uis nepude-
pPHYECKUX OPraHOB Ha OCHOBAHUHM IIPEJbIIYIIEro oneita. HecMoTpst Ha TO, 4TO paH-
HHME OCUMJUIATOPHBIE BCIBIMIKH aKTUBHOCTH HAJEKHO 3aMyCKAIOTCS YHIOTCHHBIMH
MEXaHU3MaMH, 3TH NATTEPHBI aKTUBHOCTU Mano 3(GEKTUBHBI Ul HCCIIEA0BAHUS
BHENIHEro Mupa. Ha paHHHX 3Tanax pasBUTHSA CEHCOPHAS CTUMYJISLMS BHEIIHUMH
CTHMYJIaMH BBI3bIBAET CXOKHE OCLMIISATOPHBIEC BCIBIIIKH AaKTHBHOCTH IO MPUHIIM-
Iy «BCE€ MM HUYETO» M OTBET HE OTPa)kaeT MHTEHCUBHOCTH cTUMYyia. [Tomumo 31o-
IO, BbI3BAHHBIE BCIIBIIIKH AKTUBUHOCTH JUIATCS TOBOJBHO UTUTEIIBHOE BPEMSI, OKOJIO



44 P.H. Xa3unos, [.®. Curamukosa

OITHOHM CEeKYHJBI, 3a 4eM ClieJlyeT MPOJO/DKUTENbHBIN Mepruos pedpakTepHOCTH,
TO €CTh HEYYBCTBHMTEIBHOCTH K BHEIIHEMY CTUMYIYy, M TakuM 00pa3oM, OTBETHI
3 PEKTUBHO BBI3BIBAIOTCS TOJNBKO MPH OYEHb PEAKOH cTUMYJsinuu. OueBHIHO,
YTO Takas (popMa CEHCOPHOTO MPOILECCHHTa MOKET 00eCeunTh BecbMa MPHUMUTHUB-
HYI0 ()OpMY HYBCTBHUTEIBHOCTH C MaJbIM aMIUINTYIHO-BPEMEHHBIM pa3pericHueM
1 9Ta (hopmMa YyBCTBHTEILHOCTH SIBHO HE TpeIHA3HAuCHA Ul MCCIICJOBAHMS BHEII-
Hero okpykeHus. C B3pOCICHHEM paHHUE OCHMJUIATOPHBIC BCIBIIIKH HMCYE3al0T
OJTHOBPEMEHHO C TEPEKJIIOUYCHHEM B CEHCOPHOM TPOLECCHHTE C MPUMHTHBHBIX
BCIBIIIEK HAa TOUHBIC OTBETHL. B 3pHTENBbHON cHCTEMe TO MepektoYeHHe NPOUCXO-
JIUT HE3a/10JIT0 10 TOTO, KaK OpPraHW3M HauMHACT T0JIy4aTh eCTECTBEHHBIH CeHCOp-
HbIH BXOJI, YTO CBS3aHO C POYKJICHHEM Y YEJIOBEKA W OTKPBITHEM TIJIa3 Y KPbICAT, KaK
pe3ysibTaT TOSIBJICHHMS TaK Ha3bIBAEMOrO aKTHBHOTO  COCTOSHHMS — TajJaMo-
KOPTHKaNBHBIX ceTell. CXokee MepeKIoYeHne MPOUCXOAUT Y KPbIC B COMATOCEH-
COpHO# cHCTeMe HEMOCPE/ICTBEHHO Iepel BO3HMKHOBEHHEM aKTHMBHOI'O MCCIIEI0BA-
TEJILCKOTO MOBEJCHUS, KOTOPOE B YACTHOCTH XapaKTepU3yeTCs aKTHBHBIMH PUTMHU-
YEeCKUMH JBI)KCHUSIMH YCHKAaMH, KOTOPbIE Y TPHI3YHOB BBIMOJHAIOT CTOJIb K€ BaXkK-
HYIO MCCJIe/IOBATEIbCKYIO POJIb, KAK PYKH y 4ejoBeka. Takum o0pa3oM, BCIbIIICY-
Hast (pOopMa CEHCOPHOTO IPOLIECCHHTa BOBJEYEHA B pPA3BUTHE CEHCOPHBIX dacTeil
rOJIOBHOI'O MO3Ta, HO HE B MCCJICIOBAHHE BHEIIHET0 MHUpa. DTH JaHHbIE MO3BOJISIOT
czienaTh MPEIoIoKEHHE O TOM, YTO CEHCOPHBIC CHCTEMbl B CBOEM Pa3BUTHUH M3Ha-
YaJbHO YNPABJISIFOTCS 3HAOTEHHONW aKTHBHOCTBIO Ha CEHCOPHON nepudepun n odec-
MEYNBAIOT TUIACTHYHOCTh U (DYHKIIMOHATIBHYIO HACTPOHKY CEHCOpHBIX KapT. C 3a-
BEPIICHUEM 3TOTO MPOILECCca MO3T MEPEKIIOYaeTCs B HCCIII0BATEIbCKYI0 MOy CEH-
COPHOrO MPOLIECCHHTa, KOTopast obecrneunBaeT ObICTPYIO M HAIEKHYIO NepepadoTKy
CEHCOPHBIX CUTHAJIOB M3 BHEIIHETO MUpA.

IlaTTepHBbI KOPTHKAIBHOH AKTHBHOCTH Y HeTOHOIIEHHBIX
HOBOPO’K/IEHHBIX Ye/I0BeKa

HccnenoBanue naTTepHOB aKTMBHOCTH B TOJIOBHOM MO3I€ IUIO/A SIBJISICTCS BEChbMa He-
NPOCTOM JKCHEPUMEHTAIBHOM 3aJaueil, MOCKOJIbKY TpPaJULIMOHHBIC METOIUKH PEru-
cTpaunu snekTpodHuedanorpammel (9D17) miioga BHYTpH MaTKM HEBO3MOXKHBI 1O
BITOJTHE MOHSTHBIM TEXHUYECKUM NMpHUYHHAM. [109TOMy OCHOBHBIM IKCMIEPUMEHTAIBHBIM
MOJIXO/IOM K MCCJICIOBAHMIO AKTUBHOCTH MO3ra Ha ()eTalbHBIX JTArax pa3BUTHS SIBIIS-
ercst perucTpanys 31 y HeTOHOMECHHBIX HOBOPOKIAEHHBIX. BCBA3M ¢ 9TUM BO3HUKAET
BOIPOC: MOYKHO JIH CYMTATh, YTO aKTHBHOCTH MO3ra HEJOHOIICHHOTO HOBOPOXKJIEHHHO-
ro MICHTUYHA aKTUBHOCTH MO3ra IUIoJa in utero? HakorieHHble JaHHbBIE MO3BOJISIOT
CUUTATh, YTO AKTUBHOCTb MO3Ta HEJOHOLIEHHOTO JACHCTBUTEIBHO OTPA’KAeT aKTUBHOCTh
Mo3ra IUIola Ha COOTBETCTBYIOLIMX CpPOKax TeCTalnH. JTO TaKkKe MOATBEPKIaeTCs
MAarHUTOAIIeNOrpadUUeCKUMH UCCICA0BAaHUAMH, KOTOPbIe OOHApYKHUBAIOT OYEHb CXO-
KyI0 OpPraHH3alLMI0 AKTHBHOCTH B MO3Te TUI0JIA in Utero ¥ B MO3re HEJIOHOLICHHBIX HO-
BOpOKZeHHBbIX. [l0aTOMy cunTaercst, uto D3I, MoIyYEHHbIE Yy HEJOHOIIEHHBIX HOBO-
POKICHHBIX, JOBOJILHO JOCTOBEPHO OTPAXAIOT aKTUBHOCTb B MO3I€E IUIOJA, U Ha CEro-
JHAIIHUHA JIEHb 9TO ABIACTCA OCHOBHBIM SKCIIEPUMEHTAILHBIM MOIXOA0M JUISl HCCIIEI0-
BaHHs aKTUBHOCTH MO3ra Ha Q)CTaHbHI)IX JTanax pa3BuTHs.




























































