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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTyaJILHOCTb TeMbI UCCJI€A0OBAHMUSA .

OxHAM U3 OCHOBHBIX BOIIPOCOB HEMPOOHMOIOTHN Pa3BUTHUS SABISIETCS BOTIPOC O
TOM, KaKnM 06pa30M OrpoOMHO€ KOJIM4YCCTBO HeﬁpOHOB YyCTaHaBJIMBACT
CHHANTHUYECKHE CBSI3H APYT C IpyroMm, GopMHpPYs B pe3yiabTaTe MBICISAIIUI MO3r. B
TO BpPEMsA KaK OCHOBHasA CTPYKTYypa HeﬁpOHaHLHBIX ceTe B onpe,ueneHHOﬁ MEpe
3aKOJUpOBaHa B HAIllUX I'€HAX, aKTUBHOCTb HeﬁpOHOB Ha paHHUX 3TallaX pasBUTUL
BHOCHUT HE MEHEE BaKHBIMU BKJIaJl B MpOLECCC (I)OpMI/IpOBaHI/IH CHeIII/I(l)I/I‘{eCKI/IX n
BBICOKOQYHKITMOHAIFHBIX ~ HEWpPOHANBHBIX  ceTell.  bompmoe — KommuecTBO
HCCHGZ[OBaHPIﬁ, MOCBAIICHHBIX U3YYCHUIO POJIN HeﬁpOHaJ’ILHOﬁ AKTHUBHOCTHU B PaHHEM
Ppa3BUTHH HepBHOﬁ CHUCTCMbI, CBUACTCILCTBYCT O HpI/IHHI/IHHaHBHOﬁ poiin
KOppeJ'IHpOBaHHOfI AKTUBHOCTH HeﬁpOHOB M CHHAIITHYSCKOM IUIACTHYHOCTH B 3TOM
npouecce (Khazipov R.N., Luhmann H.J. Early patterns of electrical activity in the
developing cerebral cortex of humans and rodents // Trends Neurosci. - 2006. V. 29.
— P. 414-418). Ilpm ostoM o0co00 3HauyMMa pOJIb AKTUBHOCTH B Pa3BUTHU
HeﬁpOHaﬂbeIX ceTeli BO BpEMsA TaK HAa3bIBACMbIX «KPUTHUYCCKUX)» MECPUOJI0B
pazutus (Erzurumlu RS, Gaspar P. Development and critical period plasticity of the
barrel cortex // Eur.J.Neurosci. — 2012. — V. 35. — P. 1540-1553). Onnoii u3
KIIaCCUYCCKHUX Moz[eneﬁ KPUTHYICCKOI'O nepuoaa ABJIACTCA (I)OpMI/IPOBaHI/Ie
COMATOCCHCOPHBIX 30H B KOPE T'OJIOBHOT'O MO3ra, KOTOPOC KPUTUYCCKHU 3aBHCUT OT
HeﬁpOHaJ’[LHOﬁ AKTUBHOCTH B COMaTOCGHCOpHOﬁ CHCTEMCE, obecrieunBaeMoit
aKTI/IBa]_II/I6171 CCHCOPHOT'O BXOHa. Tak B OIPCACIICHHOM Y4YaCTKC COMaTOCﬁHCOpHOﬁ
KOpbl HOBOPOJXKICHHBIX MEIIICH W KpbIC (Tak Ha3pIBAaeMOM Oappese), KOTOPHIH
nmoiydyaeT W mepepabarbiBaeT WHGOPMAIIMIO OT COOTBETCTBYIOIIEH BHOPUCCHI Ha
MOPAOYKE KHUBOTHOI'O, YCTpAaHCHUE CCHCOPHOI'O BXOJa B TIEPBLIC OHU TIOCJIC
POXIEHUS KUBOTHOTO (HAIpUMeEp, MyTeM XUPYPIUYECKOro yAaleHHs (OJUIHKya
BUOPHUCCHI) TIPUBOJUT K NMPAKTHUYECKH MOJTHOMY HCUYE3HOBEHHIO JCTIPUBHPOBAHHOIO
Gappernst. AHanorn4Has JenpuBaiys y Oojiee B3POCHBIX KUBOTHBIX HE MPUBOIUT K
HNCYC3HOBCHUIO JACPHUBHUPOBAHHBIX 6appenel71, XO0TA u COIIPOBOKAACTCA
CYHIECTBEHHbBIMU q)YHKHHOHaJILHLIMI/I HepCCTpOﬁKaMH B COMATOCCHCOPHBIX 30HAX
(Woolsey T.A., Van der Loos H. The structural organization of layer IV in the
somatosensory region (SI) of mouse cerebral cortex. The description of a cortical
field composed of discrete cytoarchitectonic units // Brain Res. - 1970. — V. 17. — P.
205-242). Opnako, Gpu3n0I0rHUEcKHe MPOLECCHI, JekKalhe B OCHOBE KPUTUIECKOTO
nepuoaa, oCTaroTCsa MaJIOU3y4YCHHBIMU. B YaCTHOCTHU, OCTACTCA OTKPBITBIM BOIIPOC O
TOM, KaKue IaTTepHbl HEUPOHAILHOM aKTUBHOCTHU 3aJ€MCTBYIOTCA B KOPE I'OJOBHOIO
Mo3ra HOBOPOXJICHHBIX JKHUBOTHBIX npu AKTHUBAallUN Tonorpa(’pnqecmlx )41
HEeTororpaduIecKuX CEHCOPHBIX BXOJ0OB (OCHOBHOW M COCEIHUX BHOpPHCC B ciiydae
0appenbHOM KOpBI).
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B Hactosmmee Bpems OmMCaHBI [1Ba OCHOBHBIX OCHIJUIATOPHBIX MHaTTEpHA
aKTHBHOCTH B 0appenbHOW KOpe HOBOPOXKAEHHBIX KPBIC (B TEUCHUE NMEPBOH HEIEIH
MOCJIe  POXIACHUS) — TaMMa-OCIWULIIMKA M BEPETEHOOOpPAa3HbIE BCHBIIIKH C
JOMHUHHUPYIOIIMM  OCHMJUIITOPHBIM ~ KOMIIOHEHTOM B  anb(a-OeTta auamna3zoHe
(Khazipov R.N., Luhmann H.J. Early patterns of electrical activity in the developing
cerebral cortex of humans and rodents // Trends Neurosci. - 2006. V. 29. — P. 414-
418). IlokazaHo, 4TO ramMMa-oCHWUIALMK BO3ZHHKAIOT B CTPOTO TONOTpadUuEcCKOM
Yy4acTKE COMAaTOCEHCOPHOH KOPBI MPU CTUMYJISILIMUA COOTBETCTBYIOILETO CEHCOPHOTO
BX0Jla — B ClTy4ae 0apperbHOH KOPBI, B COOTBETCTBYIOIIEM Oappelie Ipyu CTUMYJISALUH
OCHOBHOH BHOpHCcCH. BepeTeHo0Opa3Hble BCIBIMIKY XapaKTEPHU3yIOT HO3IHIOK 9acTh
OTBETa NP CTHUMYJIIIUH TONOrpaguIecKoro BXxoaa (OCHOBHOI BHOPHCCHI), a TaKke
ABJSIIOTCSL  XapakTepHOM QopMoi OTBEeTa MpH OJHOBPEMEHHOHW CTHMYJISIINU
OOJIBIIOTO KONWYECTBA CEHCOPHBIX BXOJOB. BaXXHBIM sBISeTCS TO, YTO raMMa-
OCHWJIJIAIIMN BBI3BIBAIOT JOJTOBPEMEHHYIO IMOTCHIUAIMIO B TAJTAMOKOPTUKAJIBHBIX
CHHAIcaX BO BpeMsl KPHUTHYECKOTO II€pHoJa, YTO NpeAaronaraeT HX pojib B
cTabuiauzanuu  Tonorpaduyeckd  OPUEHTHPOBAHHBIX  TalaMOKOPTHKaJbHBIX
CHHAICOB. B To e Bpemsi, ObUIO MOKa3aHo, 4To anb(da-0eTa OCHMIISIIINY BHI3bIBAIOT
JONTOBPEMEHHYIO  JENPECcCUI0,  KOTOpas  CYMTAeTCsl  NPEALIeCTBEHHHKOM
nocnenyomie anmumuHanuu cuHarncoB (Early gamma oscillations synchronize
developing thalamus and cortex / M. Minlebaev, M. Colonnese, T. Tsintsadze, A.
Sirota, R. Khazipov // Science. — 2011. — V. 334. — P. 226-229). Dtu HabnroaeHust
POXIAIOT TUIOTE3Y O TOM, YTO 3TH [[Ba THIA OCHWIIATOPHBIX OTBETOB SIBJISIOTCS
MHCTPYMEHTAaMH B  KOHKYPEHTHBIX B3aHUMOJCHCTBHAX TpH  (OPMUPOBAHUH
COMaTOCEHCOPHBIX TAJIaMOKOPTHKAIbHBIX 30H. OJTHAKO B TO BpeMsi KaK poJib raMMa-
OCLII/IJ'IJ'ISILII/Iﬁ B KOOJUPOBAHUU Tonorpa(pnqecxnx CCHCOPHBIX BXOJ0B OblL1a IIOKa3aHa,
BOIIPOC O pojH anb(a-0eTa-oCUWUBIINA B KOIUPOBaHMM HETONOrpapuIecKux
BXOJIOB OCTA€TCsI OTKPBITHIM.

JlpyruM  HEMaJOBaXHBIM  BOIIPOCOM  SIBJSIETCSI  COOTHOLICHHE  POJIH
HEWPOHAJIbHOW aKTHBHOCTH M T€HETHYECKON MPOTpaMMBbI B Pa3BUTHH HEHPOHAIBHBIX
30H. SBnstorcst nu crienuduYeckue PUTMbBI aKTHBHOCTH OCHOBHBIM HMHCTPYMEHTOM
(opMHpOBaHMS 30H MO3ra WIM OHHM HEOOXOAWMBI JIMIIb JUISi OKOHYATEeIbHOW
HNOJCTPOMKM YK€ pa3BUBABHIMXCS IO cBoed mporpamme 30H? CylecTBYIOT nBe
OCHOBHBIE MOJIENI paHHEro (OPMHUPOBAHUS COMATOCEHCOPHBIX 30H BO BpeMs
KpuTHYeckoro nepuoma. Mogens “tabula rasa” mpenmosiaraer, 4To HM3HAYAIBHO
CTPOTOr0 TIOpSIKA B OOpPa3yIONMXCS CHHANTHYECKUX CBs3sIX HeT. [lpum sToMm
KOJIMYECTBO CBsi3el crepBa M30BITOYHO, a MOCJEAyIollee YIopsI0YMBaHHE
HEHpPOHATBHON ceTH OOyCIOBICHO KOHKYpPEHIHEH MEXIy NPeCHHANTHYSCKIMU
HEHpOHAMHU 3a KJIETKH-MHIICHH C TIOJaBJICHHEM U yCTPaHEHHEM HETONOTrpadrIecKux
CBs3eH, a TaKKe YCWICHHEM M craOuiu3anued Tororpauueckux CBs3eH.
AnbTepHaTHBHAS MOJIEJb NPEIIOJIAaraeT, 4YTo C CaMoro Havyajia HeHpOHAIBHBIE CBSI3H
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YCTaHABIMBAIOTCS CTPOTO YIOPSZOYCHHBIM 00pa3oM, € IHOMOIIBIO CHELHATbHBIX
MOJICKYJIIPHBIX THAOB, 00ECIEYHBAIOIINX TPOPACTAHHE aKCOHOB B CTPOT'O 33/IaHHbBIC
YYacTKH HEPBHOH cHCTeMbl M (OPMHPOBAHHE CHEHU(PUYECKHX KOHTAKTOB C
KJICTKaMH-MUIICHAMH. [IpH 3TOM HeWpOHATbHOW aKTHBHOCTH OTBOIHUTCS POJIb
(bYHKIHOHANBHON TPOBEPKM HM3HAYAJIBHO TOMOTpadUIecKH COOpaHHBIX —ceTeit
(Erzurumlu R.S., Gaspar P. Development and critical period plasticity of the barrel
cortex // Eur.J.Neurosci. — 2012. — V. 35. — P. 1540-1553). UntepecHo, uTo 06¢ 3TH
MOJCIM HMECIOT CYIISCTBCHHYIO OKCICPHMEHTAJIBHYIO [OKa3aTelbHyl0 0a3y,
OIMPAIOIIYIOCS B OCHOBHOM Ha Mopdosiornieckue naHuele. OmHAKO, Kakas U3 3THX
IBYX MOJEJIeH MpUMEHHMa B ciiydae GOpMHPOBAaHHS COMATOTOIMYECKHX 30H B KOpe
TOJIOBHOTO MO3ra BO BpeMs KPHTHYECKOTO IIEPHOJA, OCTACTCS HEH3BECTHBIM.
LleHTpadbHBIM JUIA pELICHHS 3TOW MpPOOJEMBI OCTAaeTCs BONPOC O TOM, KaKoBa
W3HAYAJIbHAS OpraHU3allMsl COMAaTOTONMYSCKUX 30H B CAaMOM Hayaje KPHTHYECKOTO
nepuojia — CTPOro Tomorpaduueckas, Kak B CIy4ac MOJCIH T€HETHYECKON
npeonpeeICHHOCTH, 00 nuddy3Has, Kak B ciiydae Monenu “tabula rasa”.

Heab mcciienoBaHUus — U3YYUTh MPOLIECCHl U MHCTPYMEHTHI (POPMUPOBAHUS
q)yHKI_[I/IOHaJ'II)HI)IX COMATOTOIMUYECKUX 30H B KOPE I0JIOBHOI'O MO3T'a HOBOPOXKICHHBIX
KPBIC BO BPEMsI KPUTHYECKOTO TIEPHO/Ia PA3BUTHUS TATAMOKOPTHKAIBHBIX CBS3EH.

B cooTBeTCTBHMM ¢ LETBIO OBLIN MOCTABIEHBI CeIyIOLINe 3a1a9M:

1. Omnpenenute, sABISETCS M (YHKUHOHAIBHOE COCTOSHHUE COMAaTOCEHCOPHBIX
30H B CaMOM Hayalle KpUTHYECKOTO MEepHOJa, T.C. B IEPBBIC JHU IIOCIE POXKICHUS,
cTporo TororpadguaHbM win Au( y3HBIM.

2. OxapakTepu30BaTh BO3PACTHbIC H3MEHEHHS B YPOBHE TONOIPadHYHOCTH
(I)yHKI_[I/IOHaJ'IBHBIX COMATOCCHCOPHBIX 30H BO BpEMSA KPUTHYCCKOIO IE€puojia U
CPaBHUTH 3TH W3MEHEHHs ¢ (opMUPOBaHHEM MOP(HOIOTHISCKHX COMATOCEHCOPHBIX
30H.

3. OxapakTepu30BaTh MATTEPHBI IIEKTPOTPadUICCKOl CEHCOPHO-BBI3BAHHOI
AKTHBHOCTH B COMATOCEHCOPHON KOpE TOJOBHOTO MO3Tra HOBOPOXKICHHBIX KPBIC B
0o0NacTH TPEINCTaBHTEIbCTBa BHOPHCC BO BpeMs KPHTHYECKOTO IepHona
(OpMUPOBaHKS COMAaTOCEHCOPHBIX 30H — EPBOH HEACIHU MOCIIE POXKACHHUSL.

4, OmucaTp  pa3nuuus B [ATTEPHAX  aKTUBHOCTH,  BBI3BIBAEMBIX
TONOTrpaMIECKUM M HETONOTrpadhUIECKHM CEHCOPHBIMH BXOJaMH Yy HOBOPOMKICHHBIX
KpBIC.

Hayunasi HOBH3HA padoThbI

BriepBbie oxapakTepH30BaHO (YHKIIHOHAILHOE COCTOSHHE COMATOCCHCOPHOM
KOPBI TOJIOBHOTO MO3Ta KPBIC BO BpeMsi PAHHETO KPUTHUYECKOTO meprosa. [TokasaHo,
YTO OTBECTHI, BBbI3BIBACMBIC CTHMyHHHHCﬁ COCeaHUX BI/I6pI/ICC, 3HAYUTCIIBHO
MEPEeKPBIBAIOTCS, YTO SIBISETCS JO0Ka3aTelbCTBOM  HM3HAYanbHO  TU(y3HOM
(bYHKUMOHANBHOI OpraHU3allMd COMATOCCHCOPHOW KOpPBI W CBHICTENIBCTBYET O
KOHKYPEHTHBIX MEXaHH3Max B (POPMHUPOBAHHH TOMOrPAPUUECKUX COMATOCCHCOPHBIX
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30H. BniepBble nokazaHo, 4To GOpMUpPOBaHHE (YHKIMOHAIBHBIX COMATOTOMHYECKHX
30H B KOpPE TOJIOBHOT'O MO3ra KpbIC BO BPEMsI KPHUTHYECKOTO MEPHOMAA MPOHCXOIUT
MapauieIbHO ¢ (OPMHUPOBaHMEM MOPQOIOTHUECKHX COMATOCEHCOPHBIX 30H.
BrnepBele  moka3aHo, dYTO BO BpeMs IO3JAHET0 KPUTHUYECKOrO IepHoja
Tororpauyeckue W HETONOTpadUuecKHe CEHCOPHBIE BXOABI  KOIUPYIOTCS
COOTBETCTBEHHO TramMma- U  anb(a-0eTa-oCHWUIALUSIMY, YTO HpeanoiaraeT
MPOTUBOMOIOXKHYIO POJb 3TUX OCHWIIAIMA B CHHANTHYECKON IIACTUYHOCTH —
CTa0MIM3alK TONOrpaguYecKuX TaJaMOKOPTHKAJIbHBIX CHHAIICOB W YCTPaHEHHH
HeTonorpauIecKuX CHHAICOB.

Teopernuyeckasi U NPAKTHYECKasi 3HAYUMOCTH padoThI

OCHOBHOE 3HAYCHHE PE3YNbTATOB MPOBEICHHBIX HCCIEAOBAaHWH COCTOUT B
MOYYCHUH HOBBIX JaHHBIX O (PM3MOJOTMYECKHX IIPOIEccax, JIEKAIIUX B OCHOBE
(opMHpOBaHMS COMATOCEHCOPHBIX 30H B KOpE TOJOBHOTO MO3ra BO BpeMsd
KPUTHYECKOTO IepuoAa ux pasButus. OOHapykeHHas nuddysHas opraHuzaims
OTBCTOB, BBI3BIBACMBIX CTHMyHﬂHHCfI BI/I6pI/ICC, 1 3HAYUTCIBHOC TNEPCKPBITUE DTUX
OTBETOB B CAMOM Hauajle KPUTHYECKOTO MEpUOJia CBUACTEIbCTBYET 00 M3HAYAIBLHO
muddy3Hol GyHKINOHAIBHOM OpraHu3aluy COMaTOCEHCOPHBIX 30H. OOHapyKEeHHOE
YaCTOTHOE KOJMPOBAaHHE TOMOrpaMYEeCKUX U HETONorpaMueckux CEHCOPHBIX
BXOJIOB BO BpeMsI IO3AHETO KPUTHUYECKOTO MEPHO/A MPEATIONaracT pasindHylo poib
OCIWJULILIMHA, B 3aBUCUMOCTH OT MX 4YacTOTHI, B MpOIEcCax CHHANTHYECKOW
TUIACTUYHOCTH — MOTEHIMAMH TOMOTpahUIECKNX CHHAIICOB raMMa-OCIMIISIIUSAMA U
MOAABICHNH HeTonorpaduyeckux cuHANcoB  anbga-Oera-ocumwmsinusvu. B
COBOKYIIHOCTH, TIOJNydEHHBIC PE3yJabTaThl MOATBEPXKIAIOT MOJENIb  PA3BUTHA
COMAaTOCEHCOPHOW KOpBbI, B KOTOPOH HEWpOHajJbHAsl AKTUBHOCTb, BbI3bIBAEMAs
CEHCOPDHOW  CTUMYyIsilMed, oOecreunBaeT  ycloBus  Juii  (OPMHUpPOBaHHs
Tororpa)u4ecKuX  COMATOCEHCOPHBIX ~ 30H  IOCPEICTBOM  KOHKYPEHTHBIX
B3aUMOJICHCTBUII MEXJy CEHCOPHBIMHM BXOJaMH B HMX 0OpbO€ 3a KOPTHKaJbHbIE
TEPPUTOPUH BO BpeMs KPHUTHYECKOTO mepuoaa. lIoCKOmbKy B eCTECTBEHHBIX
YCIOBUSIX CEHCOPHAsi CTUMYJISIINS, Kak 3TO OBIJIO IIOKa3aHO paHee, oOecreunBaeTcs B
3HAYUTENIBLHON CTENEHHU IIOCPEICTBOM CEHCOpHOI peaddepeHTanny, BO3HUKAIOIIEH B
pe3ynbTaTe CIOHTAHHBIX JBU)KEHUH, IOJNyYEHHBIE PE3YyJIbTAaThl TaKXKe SBISIOTCS
CBHJICTEIILCTBOM BaXXHOM (DU3MOJOTMYECKOH PpOJIM CIOHTAHHOM JIBUTATEIbHOU
AKTUBHOCTH B Pa3BUTHH COMAaTOCEHCOPHOIO aHAIU3aTOPa. DTOT MEXaHU3M MOXKET
ObITh Hanbojee 3HAYMMBIM B IMpoueECCe pa3sBUTHUA HepBHOﬁ CHUCTEMBI y YCIIOBCKA,
ITOCKOJIBKY COOTBCTCTBy}OH_II/Iﬁ OIMMCAHHOMY B HACTOAMIEM HCCICIOBAaHUN TICPUO/
pPa3sBUTHA Yy 4YeIIOBEKa MPOWCTEKAeT BHYTPUYTPOOHO, B YCIOBHSX IPAKTHICCKH
[IOJIHOM COMaTOCEHCOPHOM JENPUBALIUH.
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MeToa0J10THsI H METOABI HCCIeTOBAHNSA

MsI HCCIeqOBaNd 3JIEKTPUYCSCKYI0 aKTHBHOCTB iN ViVO, BO3HHKAMOIIYI0 B
KOPTHKAJIBHBIX KOJOHKAaX COMAaTOCEHCOPHOW KOpHI (Oappensx) TOIOBHOTO MO3Tra
HOBOPOXJICHHBIX KPBICAT B OTBET Ha CTUMYJISIIIMIO BUOPHCC HA MOPAOYKE )KUBOTHBIX
B mepBylo Henmemo nocne poxaeHus (P0-7). Jlns peructpannu BHEKIETOYHOM
SMEKTPUUYECKOW aKTUBHOCTH MCHOJIb30BAJNCH MHOTOKAHANBHBIE 3JIEKTPOIbl Ha
KPEeMHUEBOW TOIJIOKKE, a Uil BHYTPUKIETOUHOM pErucTpaluu OT OTAEIbHBIX
HEWPOHOB MCIIOJIb30BAIHMCH CTEKJITHHBIE ITMIIETKH (METO/ IITY-KIIaMIIa).

OcHOBHBIE N0J10KeHMs], BBIHOCHMbIE Ha 3aIIHTY:

1. B comarocencopHoif 0appenbHOW KOpe KpBIC BO BpeMs pPaHHETO
KPUTHUYECKOTO Teproga HoBopoxaeHHbIX (P0-1) ceHcopHas ctumymsamus BuOpuHcc
BBI3bIBACT AN Y3HBIC OTBETHI B BU/IE JCTHTA-BOJIH C OOMIMPHBIMH NPOCKIIMOHHBIMH
MOJISIMU OIMHOYHBIX BUOPHCC M CO 3HAUUTEIbHBIM NTEPEKPBITHEM 30H, aKTHBUPYEMBIX
COCEeTHIMU BUOpHCCAMH.

2. [Mepexon ot auddysHoro cocrosHus (HYHKIHOHAIBHOW OpraHu3alyd 30H B
COMATOCEHCOPHOM OappenbHOl Kope K CTporo Tomorpadu4eckoil opraHu3anuu
MPOMCXOIUT TPOTPECCMBHO B TEUYCHHE MEPBOM HEAENU IMocie POXKICHUS
HapajuIenbHo ¢ GopMUPOBaHHEM MOP(OIOTHIECKHX COMATOCEHCOPHBIX 30H.

3. Bo Bpemst o31HETO KPUTHYECKOTO TIEPHOJIa Pa3BUTHS TaJaMO-KOPTHKAIBHBIX
cereii (P3-7) CeHCOpPHO-BBI3BaHHBIE OTBETHl XaPAaKTEPU3YIOTCSl  BCHBIILIKAMH
OCIMJUIITOPHON aKTUBHOCTH B raMma- M ajb(a-0eTa-uyacTOTHBIX AMAla3oHax, NpH
3TOM TaMMa-OCHMIUISIINHN CTeHH(PUIECKH KOIUPYIOT aKTHBHOCTh TOMOTPAa(QUIECKIX
CCHCOPHBIX BXO/IOB, a ayb(a-0eTa-oCHWULIINA KOAUPYIOT HWHTETPATHBHYIO
AKTUBHOCTH HETOMOTpa(hUIeCKUX CEHCOPHBIX BXOJIOB.

CreneHb 10CTOBEPHOCTH M aNPOdaNs pe3yIbTATOB

JlocTOBEpHOCTh TOJIyYEHHBIX JAaHHBIX OCHOBaHa Ha OOJIBIIOM 0O0BeMe
pe3yIbTaTOB IKCHEPUMEHTANBHBIX HCCIEOBAHUI C HCIONB30BAaHHEM a/JeKBAaTHBIX
METOJIMYECKHX MOAX0J0B M CTATHCTHYECKOI 00pabOTKM TOJIyYEHHBIX PE3YJIbTATOB (C
MOMOIIBIO TIPOTpaMM, pa3padOTaHHBIX B HAIeH J1abopaTOpuy Ha OCHOBE IAKeTa
Matlab).

Marepuansl  paboTBl  mpeAcTaBieHbl Ha  MeXIyHapoIHOH  Hay4YHOU
KoH(pepeHunn Cpearu3eMHOMOPCKOTO MHCTHTYTa Helpoounonoruu «Journees Inmed»
(Cent-Pagpasns, @pannus, 2012); MexayHapoHoM cuMIio3uyme "MoleKyispHbIe
MEXaHU3MBl peryisauuu cuHantudeckoil mnepemaun" (Kuwes, VYxkpawmna, 2012);
Bcepoccuiickoit c MEXAYHapOJHBIM y4acTueM IIKOJIe-KOH(EPEHIIH
«DPU3NONOTHYECKNE MEXaHM3MBl aJanTalliil pacTymero opraHu3May (Smpuuk,
2012); MexnaynaponHoM ¢opyme Helipoonomoruun FENS (Mwnan, Utamus, 2014).
Pabora BbimosiHeHa mpu mojyiepxke rpaHtom POOU No 13-04-01237, rpanrom
IIpaBurensctBa PD Bemymmm yuensiM Nell.G34.31.0075, a Taxxke mporpamMmoit
KOHKYpEHTHOT0 pa3Butust KazaHckoro (enepanbHOro yHHUBEpCUTETA.
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Peanuzanus pe3yJbTaTOB HCCIe0BAHUS
ITo Teme nmuccepTranuy OIyOJIMKOBAaHO 8 TMEYATHBIX PadOT, B TOM ducie 4
CTaTbH B PELICH3UPYEMBIX JKypHaJax.

OCHOBHOE COJEPKAHHUE PABOTBI
MATEPHAJIBI U METO/bI HCCJIEJOBAHMUS

HccrnenoBanust TpOBOAMIINCE Ha OENBIX J1a0OPATOPHBIX KPBICATaX OOOWMX
MOJIOB Pa3HBIX BO3PAacTOB HauWHas co JIHA poxxaeHus (PO) m 3akaHuymBas 7™M JHEM
nociie poxxaeHus (P7). DKcepuMeHTHI BHITOIHAINCH B COOTBETCTBUH C STHYECKUMHU
TpeOboBaHMsIMH 10 pabore C JIaDOpaTOPHBIMH  KMBOTHBIMH  (IIPOTOKOJIBI
IKCTIEPUMEHTOB 0/100peHbl DpaHIly3cCKUM HalMOHAJIBHBIM MHCTUTYTOM 310POBbS M
MemunuHckux uccienoBanuii  (INSERM, NO007.08.01), a Takxke JlokambHbIM
sTrdeckuM komuteroM Kazanckoro meauiuackoro yausepcutera (N9-2013)).

Xupypzuueckoe emewiamenscmeo TIPOU3BOAWIOCH C  HCHOJIb30BaHUEM
n30(hIIOpaHoBOi aHecTe3nu. B xoxe Xupyprudeckoil onepanun oOHa)Kaucs y4acToK
yepena >KHBOTHOTO C IIOCIEIYIOIINM YOWpaHHEM HaAKOCTHHUIBI C OOHAKEHHOH
koctd. OpHEHTHPYACh 1O KOOPAWHATAM OTHOCHUTEIHHO AaHAaTOMHUYECKHX TOYEK
MPECEYCHUs CaITUTAIBLHOTO IIBa C KOPOHAIBHBIM (OpermMa) M 3aThUIOYHBIM (ramMMa)
[IBaMH, MBI OTMEYAJIM YYacTOK uepemna pazmepoMm 4-9 MM? Hag OappebHO KOpoit
neBoro moiymrapus. OOHa)KeHHas M MOJACYIIEHHas 00JacTh 4yepema BOKPYT 3TOTO
yyacTKa IIOKPBhIBAJIACh IOCJENOBATEIbHO [MAHAKPWUIATHBIM KieeM M 3yOHBIM
LEMEHTOM OBICTPOH (UKCALMK, C TOMOLIBIO IIOCIETHEr0 TIO0JIOBA JKUBOTHOTO
3aKpeIusIach Ha KOJBLEBOM JepXaTellb CO MHOXECTBOM CTEIeHEeH CBOOOJBI, 4TO
MO3BOJISUIO B JajbHEHIIEM yJIOOHO pacriojiaraTh MOBEPXHOCTH T'OJIOBBI JKUBOTHOTO
OTHOCHTEJIFHO MMKPOCKOIIAa M MAaHUIYJATOPa C PETUCTPUPYIOUIMM 3JIEKTPOIOM.
Ilocne xupyprudeckoil omepanuy >KUBOTHOE IIOMEIIAIOCH B YCTAHOBKY H
HETOJBIDKHO (pUKCHpOBanach B OOJIACTH TOJNIOBBI K CTEPEOTAKCYy C MOMOLIBIO
BBILIEONUCAHHOTO KperuieHus. [lisi obecrieueHns: KOM(POPTHBIX YCIOBHHA >KUBOTHOE
OOKJIapIBAJIOCh BAaTOW, JJIsi TOJACPKAHUS TOCTOSIHHOHW TeMIepaTyphl —Teja
HOBOPOX/ICHHOTO KpPBICEHKA I0J] HUM PacIoJiarajics TEPMOKOBPHUK C IMOCTOSHHBIM
KOHTPOIIEM TMOIepXKaHus Temmeparypsl B mnpemenax 35-37°C. B kauectse
pedepeHTHOr0  3NMEeKTpoJa  MCIOIB30Bajlach  XJopcepeOpsHas — MPOBOJIOKA,
MMITIAHTHPOBAaHHAsI B MO3KEYOK HJIH 3pUTEIBHYIO KOPY ’KHBOTHOTO.

Jns nokanmzanuu crnenuduyeckoro Oappenst B COMaTOCEHCOPHOW Kope
UCTIOJNIb30BAJICS MEMO0 pezUCmpayuu HympeHHez0 ORMUYecK020 CUZHANA, CYTh
KOTOpPOTO 3aKJI0YaeTcsi B TOM, YTO AKTHBHas HEWpOHAJbHAs TKaHb MOTIJIOIIAET
OoJiblle KHCJIOpOJa, M IPHU IOBTOPHOH CTHUMYJISILIMU ONPE/IEICHHOW BUOPHCCHI ¢
MOMOIIBI0 BBICOKOCKOPOCTHOW M BBICOKOYYBCTBHUTEIBHOM CHCTEMBI PETHUCTpPALNA
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BUJICOCUTHAJIA MOXHO OTCJICANUTH JOKAJILHOE N3MEHEHHE KOHIICHTPAIIMH KHUCIOPOa B
aKTUBHOH 30HE.

Jns mocnenyromeil perucTpaluy aKTUBHOCTM HEHPOHOB B 4Yepene Haj
00J1aCThI0 UICHTU(HULIMPOBAHHOTO Oappess BEICBEPINBAIOCH HEOOJIBIIOE OTBEPCTHE,
TBEpAasi MO3roBasi 000JI0YKa OCTOPOXKHO HaJICeKaIach. DIEKTPOIbI PacIioiaraiuch B
HEHTpPEe KOPTUKAIBHOM KOJIOHKH.

B psine skcnepHMMEHTOB perucTpanus BHYTPEHHETO ONTHYECKOrO CHTHajla He
NpOU3BOJMIACE, M OCHOBHAas BHOpHcca WICHTH(QUIMPOBANIACH IO KOPOTKOU
BPEMECHHOH 3aJIep’KKe MEKITY MOMEHTOM IOJadl CTUMYJIA U MOSBICHUS aKTHBHOCTH
B  peructpupyemoMm  Oappene. OOMHOYHBIE  BHOPHCCHI  CTHMYJIHPOBAINCH
nbe3oAeUICKINEH HIH KOPOTKHUMH Y3KUMH TOTIKaMHU BO3yXa.

B skcriepuMeHTax ¢ pecucmpayueii 6HeKAemoUHOl AKIMUBHOCIMU HEIPOHO8
OT LENOH KOPTHKAJIbHOW KOJIOHKH HCIIOJIb30BAINCh MHOTOKAHAIBHBIC JIMHEHHBIC
3MEKTPOABl Ha KPEMHHEBON MOJUIOKKE. OJEKTPOJABl IMOTPYXKAJIHCh B OCHOBHYIO
KOJIOHKY Ha miyouny or 0 mo 1500 MxkM aias TOro, 4ToObI OJHOBPEMEHHO
PEruCTPUPOBaTh AKTUBHOCTH OT BCEX CJIOEB OCHOBHON KOPTUKAalIbHOM KOJOHKHU. B
SKCIEPUMEHTaX C OJHOBPEMEHHON perucTpanueil aKTUBHOCTH OT HECKOJBKHX
KOPTHKAJIbHBIX KOJOHOK MBI HCIONb30BaIM 4-X IUIeYEBBIC MHOTOKAaHAJIbHBIE
3NEKTPOIBl. B 3THX sKcrepuMeHTax Hambosee IIyOOKHe IICKTPOIBI Pa3MeIaliuch
Ha riryonne 800 MKM OT MOBEPXHOCTH KOpbL. TakuMm 00pa3oM, Kak MUHHMYM OJIMH
3JIEKTPOJ] KAXKJIOTO IIJIeda HaXOWICS Ha YPOBHE TPAHYJISIPHOTO W CyOTrpaHyJIsIpHOTO
cioeB. Perucrpamus enuHnmunbsix [1Jl mpomsBogmimack IyTeM  KiacTepU3aLMN
CHTHAJIOB, 3apEerHCTPUPOBAHHBIX C TIOMOIIBIO 4-X KaHAIBHBIX 3JIEKTPOOB,
pacToNIOKEHHBIX B BHAE poMOa Ha KPEMHHMEBOH IMOAJIOXKKE, T.H. TeTpomoB. Jlms
JKMBOTHBIX BO3PAaCTHOM Trpynmbl wmianme 4-X JHed 3HaueHus TDIIyOuHBI JUIst
TPaHyJIIPHOTO U CyOrpaHyJISIPHOTO CJIOEB ONPEAEIUIOCh Kak INTyOMHa, Ha KOTOpOH
PETUCTPUPOBAJICS. OTBET C MHHHUMAIBHOW 3a/Ep>KKOH BBI3BAHHBIX ITOTECHIIHAJIOB
nevictus U 200-300 MKM HIDKE, COOTBETCTBEHHO.

I'myramareprudeckne Bo30yknmaromue mocrcuHantuueckue Toku (BIICT) B
HeWpoHaxX BHYTpEeHHEH 4acTH KOPTHKaJIbHOW IUIACTUHKH (WM 4 CIIO€) 3aliChIBAIINCH
Ha noreHumaine pesepcun [ AMK(A)-P onocpenoBannsix TokoB (-70MB) ¢ momomrsio
G6HYMPUKIEMOYUHOU PecUCpPayuyu aKmugHOCmU Helpornoe B pexxuMe (uKcanuu
noteHuaia (voltage-clamp) cTeKJISTHHBIMU HHUIIETKAMH, 3aIIOJHEHHBIMHA PACTBOPOM
nesuii-rimokonata CsGluconate (MM: 130 Cs-Gluconate, 13 CsCl, 0.1 CaCl2, 1
ethylene glycol tetraacetic acid [EGTA], u 10 4-[2-hydroxyethyl]-1-
piperazineethanesulfonic acid [HEPES], pH 7.25) wmm xamuii-TarokoHaTa
KGluconate(mM: 130 K-Gluconate; 10 Na-Gluconate; 4 NaCl; 4 Mg-ATP; 4
Phosphocreatine; 10 HEPES [K]; 0.3 Na2GTP, pH 7.25).

Ananu3 OamublX TIPOM3BOAWICS C IOMOIIBIO pa3pabOTaHHBIX B HaleH
nabopaTopun (pyHKIUI Ha OCHOBE makeTa mporpamMm Matlab.
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Obwan cxema uccnedoganus nisi ynoOCTBa npuBeaeHa B (opMme CBOJHOM
tabmuupl  (Tabmuma 1), TAe  yKka3zaHel Ha3BaHMS CEpPUH  DKCIIEPUMEHTOB,
WCIIOJIb30BAaHHBIA METO U pa3Mep BHIOOPKH.

Ta6muma 1- OOmas cxema ucciieJOBaHAN

(I)OPMHPOBaHl/Ie (l)yHKIII/IOHaJIbeIX COMATOTONMUYECKHUX 30H B KOP€ roJIOBHOT0
MO3ra HOBOPOKACHHBIX KPbIC BO BPEMsl KPUTUYECKOI'0O I€PpUo/1a pa3BuTud Ta-

JJAMOKOPTHKAJBbHBIX cBA3eil

XapakTepucTHKa MHorokaHajabsHOE JIMHEHHOE
PELENITHBHBIX [OJIeit —lH— = BHCKI/ICTOHOE OTBE/ICHHC N=8
B OappenbHO Kope OT OTACIBHOU
HOBOPOKIEHHBIX KPBIC @ KOPTHKAJILHOM KOJIOHKH KpBICAT
(PO-1) ey
% @ MHorokaHanbHO€E JIMHEHHOE
Iz[— = BHEKJIETOUYHOE OTBEICHHUE N =29
IMocTHATANbHAS Cerpe- OT OTACIbHOH KPBICAT
rams KOPTHUKAIbHON KOJIOHKH
PELENTUBHBIX TOJEiH R
B T€UCHHE TIEPBOIl He-
Aenu _I:®_1 BrexsieTouHO€E OTBEACHUE
IIOCJIE POXKICHUS = [ ot knetok |1V cios omHo#
(PO-7) _}: KOPTHKAJIBHOM KOJIOHKH N =4
Al (TeTpOJHBIH 3IIEKTPOX) KpBICEHKA
[MocTHaTanbHas cerpe-
ramust MHOTOKaHAIIbHOE
MPOEKIIMOHHBIX MMOJIEH BHEKJIETOUHOE
BHOpHCC B OappernbHOit OTBEJICHHE N =29
Kope OT HECKOJBKHX KPBICST
Y HOBOPOIK/IEHHBIX KOPTHKAJIbHBIX KOJIOHOK
KPBICST
(PO-7)
Cerperaiusi CHHaNTH-
- L Buytpukierounoe OjBeﬂeHHe oT
BXOJIOB B POILIECCE OT/IENBHBIX HEHPOHOB N=19
pasBUTH A KIeTOK

(PO-7)
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MHorokaHallbHOE JTMHEHHOE BHEKJICTOUYHOE
OTBCICHUC OT OTL[CHLHOﬁ KOpTI/IKaHI)HOﬁ
KOJIOHKH

YacToTHOE KOTUPOBa-
HHe B OappenbHOil Kope
HOBOPOX/JICHHBIX KPBIC

N=78
KPBICAT

(P2-7) TIPOTOKOIBI CTHMY IAHH
Il Ocrornas euGpucca
Il Cocennss endpucca
Ml Bee BHOPHCCHI

Il Bee-kpome-ocroEHOI! BHGPHCCE

PE3YJIbTATbI UCCJEJOBAHUI

XapakTepucTuka  peleNnTUBHBIX TMoJieii B 0appesibHOl  Kope
HOBOPOKIE€HHBIX KPbIC

UroObl  OmpenenuTh MEPBOHAYATNBHOE  COCTOSHHE  (DYHKIIMOHATIHHOMH
OpraHU3aIld 30HBI MPEJCTABUTEILCTBA BHOPHUCC HAa MOPAOYKE >KHBOTHOTO B
COMAaTOYYBCTBUTEIPHON KOpE, T.€. BBLICHUTH, SIBIIIETCS T OHA TOYHOW, KOTJAa
Ka)x1asi KOPTUKAIbHAS KOJOHKA MOJTYYaeT BXOJ TOJIBKO OT OJHOTO MepH(epHIecKoro
PELENTHBHOIO TOJS - BUOPHUCCHI, Win TUPPY3HOH, KOrga pEIEenTHBHBIC MO B
COMATOCEHCOPHOW KOpe MepeceKaroTCs W KOPTUKAJIbHBIE HEHPOHBI MOTY4YalOT BXOJI
OT HECKOJIBKUX PELENTUBHBIX TOJeH, MBI HCCIENOBAIM PEIENTHBHBIE TOJIS
KOPTHKAJILHEIX HEHPOHOB ¢ MOMOIIBI0 METOJd BHEKJIETOYHOW perucrpamuu in Vivo
MHOTOKaHAJIBHBIMH DJIEKTPOJIaMUA Ha KPEMHHEBOHW MOMJIOKKE Y KPBICIT (B BO3pacTe
PO-1, roe PO — 3T0 eHb poXIeHHs KPBICEHKA; N=8 KPBICSAT).

MexaHnnueckasi CTUMYJISIHS BUOPUCC HA MOPJOYKE HOBOPOMKICHHBIX KPBICAT
(c momompro TpyOOUKH TBe3oAedICKTOpa JIMOO Y3KOHAMPABICHHOTO TOJYKA
BO3/yXa) BO BpeMs IIEPBBIX JBYX THEW IOCIIC POXKICHUS BBI3bIBaja B OapperbHOU
KOpe 3JCKTPUYCCKUI OTBET B BHJC AC(ICKIMH JIOKAIFHOT'O ITOJIEBOTO MOTCHIIHATA
(JITTIT), opraHnM30BaHHOTO B OCIMIIISIIMKM B BHJIE JENbTa BOJH M BEPETEHOOOPA3HBIX
BCIBIIIEK U aCCOIMUPOBAHHOTO C MHOXECTBEHHON HEHPOHAIbHON aKTHUBHOCTHIO
(MHA), B o1HOM W TOM JX€ y4acTKe PEerucTpanui, TOTAa Kak Ha 0ojee MO3JTHUX
Bo3pacrtax (P2-P7), oTBeT B perucrpupyemoii odnactu 6appesibHOi KOpbl BO3HHUKAI
Ha CTUMYIISIINIO TOJIHKO OJHOTO, MAKCUMYM JBYX BHOPHUCC, M OTKJIOHEHHE COCETHUX
BUOpHUCC HUKAKOTO OTBETa B JAHHOU 007acTH HE BhI3bIBAIO (PucyHok 1).
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PO P2 P7
; A1A2 A3 X A1A2 X X
g B1B2 B3 X B1B2B3 X
] c1c2c3 X c1C2C3 X
= cn/oTs v cn/ote
Al 010203 D4 P02 03 x S
g E1E2E3 X [N E1E2E3 x IS8
D e o [41]2222 [ty
' ToEER  GEEm  oEe
P —fopE pEEe =
A e ot 22 s
= “"um E3 Ecn/c E1EE |Ecm’c’3 J-—Ll EZE |Ecrufc:3

- 1c - Tc

PucyHok 1 — PenientuBHbIE MO U TUCTOTPAMMBI PACIIPEAEIICHHS] MHOKECT-
BEHHOH HelipoHanbHOH akTHBHOCTH (MHA), OTIIEHTpHPOBaHHOM 110 MOMEHTY CTH-
MyJa OTAENbHON BHOPHCCHI

[Mpumeuanue: Kaxnas siueiika MaTpuIbl peleNTUBHBIX HOJIEH BUOpHCC
MpelCTaBisieT cyMMapHoe 3HaueHne MHA, BRI3BaHHON CTUMYIISIIIUEH OTIEILHOM
BHOPHCCHI; KPECTUKOM OTMEUEHBI siueiiKi BUOpHUCC, HE 110/IBEPraBIIMXCS
TECTHPOBAHHIO; CII/C’> - KOJIMYECTBO CAMKOB (BHEK/ICTOUHBIX IOTEHIHATIOR
JICUCTBHUS) B CEKYH]LY, CII/OTB - KOJMYECTBO CNAKOB B OJTHOM BBHI3BAHHOM OTBETE.

Heckonbko THIOB cpaBHEHHUS IOKa3ayo, 4to B Bo3pacte PO-1 peunentuBHbIe
TOJISL HECKOJIBKUX PAZIOM PacIiofioXKEHHbBIX BUOPHCC MEPEKPHIBAIOTCSA B OJJHOM KOPTH-
KaJIBHOM Y4YacTKe, T.€. PElENTHBHBIC IMOJs HOCAT anddy3Hbii xapakrep. CpenHue
s3nadeHuss MHA B coorHomenusx CB1/OB u CB2/OB cocraBuimu 0,43+0,05 u
0,23+0,03, cootBeTcTBeHHO (PrcyHOK 2A). OO0I1I€€ KOTUIECTBO BUOpHCC, AEIESKITUS
KOTOPBIX BbI3BIBaNa 3HaunTenbHoe (P<0,05) yBemmuenne MHA, cocrasmio 8,7+1,7.
B cpennem, 4,8+0,8 CB BeissiBaio MHA, mo BenW4nHE MPEBHIIABIIYIO [TOJOBHHY
0TBeTa, BbI3bIBaeMoro ctumyisiiueir OB (Pucynok 2B)
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A b

m 8 > 50% MHA OB
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5 g 4
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] S 2
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%‘ o0 0

= 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
BospacrT, ageHb BospacT, aeHb

Pucynoxk 2 — Bo3pacTHast 3aBHCHMOCTb CHJIBI OTBETA IIPH CTUMYJISIIIUU OCHOB-
Hoii Budpucce (OB) u cocennux Budpuce nepsoro (CB1) u Broporo (CB2) mopsinka
A — Boszpacrnas 3aBucumocts MHA, HopmanuzoBannoii mo OB (CB1/0B
o0o3HaueHo cuHuM 11BeToM, CB2/OB — 3eneHbIM), a Takke MoJiesbHast QyHKIHS
9KCIOHCHIIMAIBHOTO CIIa/la, OMHICHIBAIOIIAS JaHHYIO BO3PACTHYIO 3aBUCUMOCTb COOT-
HouleHNH. KpymHbpIMKU CHMBOJIaMU 0003HAa4€HO YCpeIHEHNE 3HAYCHHUH B IBYX BO3-
pacTtHbIX quana3zonax PO-1 u P2-7, npu 3ToM OTpe3KH cBepXy yKa3bIBalOT Ha CPaBHU-
BaeMbIe 3HAYCHUS U JIOCTOBEPHYIO pas3HHIly Mexay HuMu (N = 29 kpsic, **p<0.01).
b — BospactHas 3aBucumMocTh kKonudectBa CB, OTBETH Ha CTUMYIIALINIO KOTO-
PBIX COCTABIISUIN T10 MOIITHOCTH OOJIee MOJIOBUHEI OT OTBETOB, BBI3BAHHBIX CTHMYJISI-
et OB. KpynmHbIME cMBOIaMU 0003HAYEHO YCPEIHEHNE 3HAYCHHUN B IBYX BO3-
pacTHbIX quanazoHax PO-1 u P4-5, mpu 3TOM 0Tpe30k CBEpXy YKa3bIBaeT Ha CPaBHH-
BaeMble 3HAUEHHUS U JIOCTOBEPHYIO pasHHIly Mexay HumH. (N = 29 kpsic, **p<0.01).

IMocTHaTanbHas cerperauvsi peuenTuBHbIX noJien

Juddy3Hple NpoeKiMu, KOTAa HECKOJbKO BHOPHCC IMPOEHUPYIOT B OJUH
KOpTI/IKaHBHHﬁ Y4acCToOK, Ha6J’IIOI[aIOTC$I TOJIBKO B IICPBBIC BA AHS IMOCJIC POKACHUA.
Haunnas C p2-3 5 IPOABJIACTCA B3p0(3J'IBII>i THUIT BbI3BAHHOI'O OTBETa -
CerperupoBaHHBIA THI peuenTuBHbIX nonei (Simons D.J. Response properties of
vibrissa units in rat SI somatosensory neocortex // J.Neurophysiol. — 1978. — V. 41. —
P. 798-820; Armstrong-James M., Fox K. Spatiotemporal convergence and
divergence in the rat S1 "barrel" cortex // J.Comp Neurol. — 1987. — V. 263. — P. 265-
281; Roy N.C., Bessaih T., Contreras D. Comprehensive mapping of whisker-evoked
responses reveals broad, sharply tuned thalamocortical input to layer 4 of barrel
cortex // J.Neurophysiol. — 2011. — V. 105. — P. 2421-2437), tne omxa Bubpmucca
MPOENHPYeT JHIIb B CBOE MPEICTaBUTEIBCTBO B OappenpHOil kope. Bo-mepBrIx, 310
BeIpaxkaeTcs B yMmeHbiieHnn MHA B cootnomenusx CB1/OB u CB2/OB no
0,17+0,01 wu 0,1+0,02, coorBercTBeHHO (PucyHox 2A), mpu 5TOM B OTBETax
Ha6J'I}O,HaeTC$I OoubIas OpeANOYTUTCIILHOCTE K CTUMYJIALIUU COCCAHUX BI/IGPI/ICC o
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psany (MO TOPHU3OHTANIM), HEXENMW Mo apke (Mo BepTukayin). Bo-BTophix, obmiee
KOJIM4eCTBO BHOpHCC, BhI3bBaromux MHA, ymenbpmaercs ao 6,4+0,5. B-tpeTpux,
MPaKTUIECKH TOITHOCTHIO JIMMHUHHUPYIOTCS OTBEeTH 0T CB, KoTOphIe cocTaBmsm OB
no BenuuuHe Oojee mojoBuHEI 0T MHA oTBeTOB, BBI3BaHHBIX cTHMYyJsinueidr OB
(n=21; xpsicsl P2-7; Pucynok 2b).

Peructpauust enuauunbix IIJ[ ¢ moMouipl0 TETPOAOB MOKa3ajla CXOJHYIO
KapTHUHY pa3BUTHUS PELENTHBHBIX I0JIEH B MOCTHATAJIBHBIH NMEPHON: PELENTHBHBIC
HOJIS KJIaCTEPOB €JMHUYHBIX NOTSHIMAIOB JielcTBHA B Bo3pacte PO okazanuch mmpe,
yeM B Oornee mo3aHeM Bo3pacte P5. V kpeicar B Bo3pacte PO-1 oTBeTHI, BRI3BIBacMbIe
crumyisinueir OB, IOCTOBEpHO HE OTIMYAINCH OT OTBETOB, BBI3BIBACMBIX
crumysinueir CB1 (0,7£0,2 IId/otBet; n=6 IIJ] ot 2 xpeicar PO-1; p>0,05). ¥V
KpBICAT B BO3pacte P4-5 orBeTsl, BBI3BIBaeMble crumymsinueit OB (1,9+0,9
I11/oTBEeT), CTAaHOBHWJNCH JOCTOBEPHO CHJIbHEE, YEM OTBETH, BBI3HIBACMEIC
crumyisuueir CB1 (0,37+0,1 T1/1/otBet; n=10 IIJ ot 2 kpsicar P4-5; p<0,001)
(Pucynok 4).

A b

5

VIVI

BHekn.M/otBeT

PO P4-5

Pucynox 3 — Peructparust equangHbIX 11/ ¢ MOMOIIBIO0 TETPOIOB IIPU CTUMY-
s OB, CB1 u CB2

A — Cxema BHeknneTouHOH peructparu MHA B KOpTHKaNbHOM IIaCTHHKE

(mmu IV cnoe xopsl) 4-KaHAJTBHBIM 3JIEKTPOIOM TETPOIHOI KOH(PUTYpaITUH.

M3 - maprunaibHas 30Ha, KII(II-1V) - o6nacte hopmupyronmxcs 2-4 cinoes B
KOPTHKaJIBbHOH 1acTuHke, V/VI - 5/6 ciou kopsbl.

b — VYcpenneHHoe konmuecTBo eIMHWYHBIX [1/l, BO3HMKaBIIMX B OTBET Ha
crumymsanmio OB u CB1 gns Bo3pactHeix rpynn PO (n=6 knacrepos, p>0,05) and
P4-5 (n=10 knactepos, p<0,001). neHTpe - rucTorpaMMa ycpeIHEHHBIX eJHHUYHBIX
I1JT nst Bo3pactHeIX Tpyrmm PO (n=6 xnacrepos, p>0,05) and P4-5

(n=10 kiactepos, p<0,001).
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Pucynox 4 — Enunnunste I1]], 3apeructpupoBaHHbIE ¢ IOMOIIBIO TETPOJIOB
npu crumysaiuu OB, CB1 u CB2.

A — Ilpumeps! ¢popm enunnunblX [1]], mpuHaIexamumx oJHOMY KiacTepy, B
koprukanbHoii iacturke (PO) u B IV cinoe 6appensHoii kopsl (P5) y kpbic.

b — IlBeroBble MaTpuIbl PELENTHBHBIX MOJEW KIACTEpoB eXuHUUHBIX II]I,
NPUBEJCHHBIX CIIEBA.

Takum oOpa3oMm, penenTuBHBIE IOJS B OappenbHOH KOpe B Iporecce
Pa3BUTHUS MPOXOIAT depe3 cTaauio AU (Gy3HOH OpraHM3aLUM, XapaKTePU3YIOMIEHCS
LIMPOKOM HACTPOMKOM, KOra KOPTUKAJIbHBIH HEMPOH MOJIy4aeT CEHCOPHBIA BXOJ OT
HECKOJIbKMX BHOpHCC, OJHAKO uepe3 2-3 aAHSA T1ocie poxaeHHus auddysHas
OpTraHu3aIMsl CMEHSAETCSI CEeTPEerMpOBAHHBIM  COCTOSIHMEM, KOTJa  HEWPOHBI
MIPENMYIIIECTBEHHO HACTPOCHBI Ha OJJHY OCHOBHYIO BUOpHCCY.

ITocTHaTanbHast cerperanMsi NPOEKIHMOHHBIX TMoJgeil BuOpHcc B
0appenbHOIl KOpe Y HOBOPOKIEHHBIX KPBICAT

AKTHBaIMsI KOPTHUKAJIBHBIX HEWPOHOB CTUMYIALMEH pPa3IMYHBIX BHOpHCC
MOAPa3yMEBAET, YTO y HOBOPOKAECHHBIX KPBIC CEHCOPHBII BXOJl OT OIHOWH BHOPHCCHI
aKTHBUpPYET OOINBINYI0 KOPTHKAJIbHYIO TeppHTOpHIO. YUTOOB MNpPOBEPHUTH 3Ty
THIIOTE3Y, JUIS PErucCTpalliil OTBETOB IPH CTUMYJSIIUM OIHOW BHOPHCCEHI
UCIIOJIB30BAINCh MHOTOIUIEYEBBIE MHOTOKaHAIBHBIE 3IEKTPOABI ¢ paccrosHueM 200
MKM Mexy miedamu (PucyHok 5A).

A b Ctumyn OMKM 200MKM 400MKkM
PO MHA L [0 ] ‘ | A U] I |
400MKM——>
200MKM—> nnn | 2soms
200mc
M3 c
Kn(l1-1v) = TaMyn OmKkm 200MKm 400Mkm

VIVI PS5 MHA Wl ~Lm\\r~m~«m "LW‘M"”"‘ i
nnn

200 mxB
200mc

Pucynok 5 - KopTukanbHble TPOSKIIMOHHBIE OISl BAOPUCC B OappebHON KO-
pe y HOBOPOXKIEHHBIX KPBICAT
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A — Cxema peructpann MHA ¢ OMONIbIO BHEKICTOYHBIX MHOTOIIIICUEBBIX
MHOTOKAHAJIBHBIX 3JICKTPOJOB (TOPU30HTANBHOE PACCTOSIHUE Mexny ruredamu 200
MEM). M3 - maprunanshas 30ua, KII(II-1V) - o6nacts Gpopmupyromuxcst 2-4 cioes B
KOpPTHKaJIbHOH miacTuHke, V/VI - 5/6 ciou kopsl.

b — Ilpumepsl OTBETOB, 3apETHCTPUPOBAHHBIX IMOJOOHBIMHU 3JIEKTPOJAMH B
KOPTHKaJILHOW TUIACTUHKE Y KpbICeHKa B Bo3pacte PO (HaBepxy) W B rpaHyJIsIpHOM
cioe OappenbHOH KOpBI Y KpBICEHKAa B Bo3pacTe PS5 (BHHM3Y) NpH CTUMYISIHH
BuOpHcchl B3 (MOMEHT OTKJIOHEHUsI BUOpHCCH 0003HAUeH KpacHOH BEpPTUKAIBLHOM
nmHAei). YepHBIM 1BeToM mpezacTaBieHbl oTkioneHus JIIII, a MaInHOBEIE IITPUXHU
Hax nuamed JIIIIT ortoOpaxaror MHA (kaXIOplif IITPUX COOTBETCTBYET OTHOMY
3aperuCTPUPOBaHHOMY BHeKineTouHOMY I1]T).

CHauana Mbl aHAJIM3UPOBAIN PELENTHBHBIC MO JUIA KaKAOTO Iieda dJIeK-
TpPOAa B OTAEIBHOCTH, KaK OIMMCAHO BHIIIE, a 3aT€M CPAaBHUBAIM OTBETHI, BBI3BIBaE-
MBbI€ CTUMYJISILIUEH 0JJHOM BUOPHCCHI HA Pa3HbIX IJIEYax AJIEKTPOJa.

VY xpsicaT B Bo3pacte PO-1 MHA, BbI3BaHHast CTUMYJISALIUEH OJJHOM BUOPHCCHI,
Ha0mroganach B MHOXECTBE Y4YacTKOB OappensHO#t  kopsl  (Pucynok 5B).
KopTrkansHOe IPOEKIIMOHHOE MOJIEe OJJHOH BUOPHCCH OLICHUBAIOCH KaK PAacCTOSHUE,
Ha KOTOpPOM HaOJfomaics TIIOJIOBHHHBIA OT MakcuMmainsHoro oteer (III150) wm
cocraBmiio 240+22 MM y kpeicat PO-1 (n=8). B xoxe co3peBaHHs MPOESKIHOHHOE
moJie BUOpHUCCH cxkuMaercs 10 159+6 mxMm B Bo3pacte P2-7 (n=21). (PucyHok 6A).
Taxum 06pa3om, B COOTBETCTBUH ¢ Teopuel nuddy3Hoi HaCTPONKN KOPTUKAIBHBIX
HEWPOHOB OJTHOTO KOPTHKAIBHOTO y4acTKa KOPhl HA MHOXECTBO BHOPHCC, B paHHEM
MOCTHATAIBHOM TIEPHOAE BXOJBI OT OTAEIBHBIX BHOPHCC TPEACTABIAIOT COOOM
HIMPOKHE KOPTUKAJIbHBIE NPOEKIMOHHBbIE MoJsl. bojee Toro, cxomHble mnpoduin
pa3BUTHA XapakTepHBl Kak JUid TNpoeKUHoHHBIX (Pucynox 6B), Tak u g
penenTuBHBIX nojel (PucyHok 2).

A nnso nnso b
1 1 Mrnso0
500
=
E T o o
¢ i o
=
0.5 0.5 5250 H B . g
o L
S E] 7olUg
[a 8
ol L ) ole L 0L e,
0 200 400 0 200 400 0123 4586 7
paccroaHne, MKM paccrosHne, MKM Bo3pac1” ,CleHb
PO P5

Pucynok 6 — [TocTHaTanpHas cerperaus MpOeKIIMOHHBIX MOJIel BUOpHCC B
OappenbpHOM Kope Y HOBOPOXKICHHBIX KPBICAT
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(A) KoprukanbHble MPOCKIIMOHHBIE TOJNS Yy KphicaT B Bo3pacte PO m P5. Pasmep
npoekuoHHbIX  moyeit  (III150)  omeHwmBamcs ~ mepecedyeHWEM  KPHUBOHU
HOPMaJIN30BaHHON utoTHOCTH MHA 0TBeTOB ¢ MOPOTOBBIM ypOBHEM, paBHBIM 50%
0T MakcuMaJlbHOro oTBeTa (0003HaueHo crpenkoii). (b) Bospacthas 3aBucumocth
pa3MepoB MPOEKIMOHHBIX II0JIeH, MPEACTaBICHHAs B BUIE AUAarpaMMbl pa3Maxa, Irie
Me/IHaHbl 0003HAYCHBI KPACHBIM [[BETOM (N=29 KpBICAT).

Cerperauusi CHHANITUYECKHX BXO/J0B B MpoLecce pa3BUTHSA

UTtoOBbl HCCIIEIOBATh CHHANTHYCCKHE MEXAaHM3MbI, JICXKAIllFieé B OCHOBE
rerepanny IA(QQY3HBIX OTBETOB Y HOBOPOXKICHHBIX KPBIC, MBI IPUMECHIIA METOJ
whole-cell perucTpanuy KOPTHKAJIbHBIX HEHPOHOB B IUIOTHOW KOPTHUKAIBHOMN
ractrake (PucyHok 7A).

B Bozpacte PO-1 ctumyrsimus OB BeI3bIBana BCIDIECKH TITyTaMaTePrUIeCKUX
B030yxnaronux nocrcuHantunyeckux Tokos (BIICT) (Pucynok 7b). O6mmmii nepenoc
3apsjia BO BpeMs CUHANTHUYECKUX OTBETOB, BBI3BAHHBIX CTUMYJIsie OB, cocTaBui -
5,943,6 I1IKx Ha norenumane gukcammu -70 MB (n=6; Pucynok 7B). Kak u B ciyuae
BHEKJICTOYHOW PETHCTpallii, CTUMYJSIMS COCenHHX BuOpuce y kpeicat PO-1
BBISIBUJIA IIUPOKHE PELENTUBHBIE MOJI BO30YXKIAIONIMX CHUHANTUYECKUX OTBETOB,
IIpU 3TOM HMHTErpajbHBIA OTBET, BbI3BaHHBIN ctuMymsauuei CB1, cocrasun -1,4+0,6
[IKn (34£10% ot otBera, BBI3BaHHOTO cTEMYyIsimuedr OB; n=6). Y >XUBOTHBIX
mocTapiie 3aJepKKa CHHANTHYCCKHX OTBETOB, BEI3BAHHBIX crumyisamumedr OB,
cokparwiacb 10 49+3 Mc, TOrAa Kak HWHTErpajbHbIA CHHAITUYECKHIl OTBET,
BbI3BaHHBIN cTruMyisauuei OB, ysennuwiics o -17,1+2.3 TIKi, a oTBEThI, BbI3BaHHbIE
ctumynsinueit CB1, cocrasunu -2,24+0,6 [1IKn (n= 13 knetok; kpbickl P4-7, PucyHox
7B).

A b
Whole cell YcpeaHeHHble BIMCT  PeuenTuBHble nons
perucTpaums
C1 €2 C3 [20MmA x X X X
= L as 1c X X X
M3 P1
_ D1 D2 Ds D4 j C2 C3
KI(LIV) X V— V
VT ——
B 5 c1 200
ns
g - 2 1c
ol © P6 +___ 4_
S E V
] E1 E2 E3
O=po-1 P47 E1 E2 E3

PI/IcyHOK 7 - Cerperaunﬂ CHUHANTUYCCKUX BXOJO0B B IPOLICCCE PA3BUTHA
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A — Cxema BHYTPHKIETOYHOH PETHCTPAIUH INEKTPHIECKUX TOKOB B KOH(DH-
rypanuu Whole cell. M3 - maprunansuas 3oua, KII(II-1V) - o6macts hopmupyromumx-
cst 2-4 cioeB B KopTHKaIbHOMN miacturke, V/VI - 5/6 cion kopsl.

b — VYcpenneHnsle BbI3BaHHBIE BO30Y)KIAIOUIME IOCTCHHANTHYECKUE TOKH
(BIICT), 3apeructpupoBanHbsie MeToZ0oM whole-cell perucrpamum sneKTpHyecKoi
AKTHBHOCTH HEHPOHOB KOPTHKAJIBHOU IUIACTHHKU WJIM I'PaHYJISIPHOTO CJIOSI Oappeinb-
HOHM KopbI (moteHuman ¢ukcanmu -70 MB), 1 cooTBeTCTBYIOIIME UM IIBETOBBIE MaT-
PHILIBI pELIETITHBHBIX NOJIEH y KpbIcAT B Bozpacte P1 u P6.

B — VYcpennennsie 3nauenus BIICT, BeiBanHbX ctumyisimueit OB u CB1
JUTS IBYX BO3PAcTHBIX rpymil Kpbeicat: PO—1 (n=6 xierok) and P4—7 (n=13 kieTok).

Takum 00pazoM, Uil CHHANTHYECKUX PELENTHBHBIX MOJNEH €ANHUIHOTO
KOPTHKAJIGHOTO HEHPOHA TOXKE XapaKTepeH nepexo] oT An(y3HOTO COCTOSIHUS Ha
PO-1, xapakrepu3yromerocss MOLIHBIMH BO30YKAAIOIIMMH  CHHAITHYECKHIMHU
OTBC€TAaMHU OJHOT'O HeﬁpOHa Ha CTHUMYJSIOUIO PasHbBIX BI/I6pI/ICC, K COCTOSHHUIO
cerperanyy, XapakTepHU3ymolleMycs NpeoOjiaJaHueM  OTBETOB,  BBI3BAaHHBIX
ctumyisanueit OB, nepen oTBeTaMH, BBI3BaHHBIMU cTUMyJIsiiueit CB.

YacToTHOE KOAMPOBaHKE B 6appebHON KOpe HOBOPOKIEHHBIX KPBIC

YT1oOBI OXapaKTEpU30BaTh YACTOTHYIO COCTABIIIOILYIO OJICKTPHYECKOI
AKTUBHOCTH, BO3HHUKAWOIICH TPH  CTUMYJIAUMH BHOPHCC Ha  MOpPJIOYKE
HOBOPOJXIICHHBIX KpPBICAT, MBI HCCIICIOBAIM OTBETHI, BBI3bIBAEMBIC B OTICIBHOM
KOPTUKAJBHON KOJOHKE COMAaTOCCHCOPHOH KOpPBI HOBOPOXKACHHBIX KPBICAT (B
NPEICTABUTEILCTBE  BHOpPHCC)  CTUMYJsiMEed  Tomorpaduyeckux  (OCHOBHOM
BUOpHCCHI) M HeTonorpadguieckux (CoceHMX BUOPHCC) BXOJOB C MIOMOIIBIO METOIA
BHEKJIETOYHOM perucTpanuu iN  ViIVO MHOTOKAHAIBHBIMH  3JIEKTPOJIaMH  Ha

KpeMHUEBOU moanoxke (n=44 xpoiceHka B Bo3pacte P2-P7) (PucyHnox 8).
A B B
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Pucynok 8 — BHekneTounas perucrpamnus HeipoHaIbHOW aKTHBHOCTH B OT-
JIeJIbHOM KOPTUKAJILHOM KOJIOHKE
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(A) Cxema sKcTiepuMeHTa ¥ MPOTOKOJBI CTUMYJIAIIMU: KPacHBIM 0003HaYeHA
crumyisinuss OB, cmanmm — CB, uépHpiM — BHOpHCC, HE IOABEPTaBIIHXCS
crumyisinun. (B) M3o0paxkeHne perucTpupyromero JIMHEHHOro 16-KaHAIBHOTO
3NeKTpoa, HanmoxkeHHoro Ha Clip2-okpalleHHbIN cpe3 coMaTOCEHCOPHOU Kopbl. (B)
CeHCOpHBIIT OTBET, BBI3BIBAEMBIH CTUMYJISILIMEH OCHOBHOM BuOpHcchl C2 Ha pa3HOit
riryOuHe KopTukayibHOM konoHku C2. JlokanbHble monesble noteHuuanst (JIIIT)
MOKa3aHbl YEPHBIMH JIMHUAMH Ha (OHE IBETOBOW KOAMPOBKH INIOTHOCTU MCTOYHHKA
TokoB. IloTtenrmansl aeiictBust (I1J]) 00oO3HaueHBI KpacHBIMH MITpuxamu. Pia —
MsTKast Mo3roBas obomouka, L1 — | cioit koper, SG — cynparpanymsipasiii cioit (11
Il cion), Gr — rpanynsapasiii cnoit (IV cnoit),

IG — undparpanymnspusiii cioit (V u VI).

IMocme pasmemeHnuss 16-kaHaMBHOTO JIIEKTpPoAa (PAacCTOSHUE MEXKIY
anekTpogamMu 100 MKM) HEpHEeHANKYIISIPHO TTOBEPXHOCTH KOpBI Ha riiyOuHy 1,5 MM
MBI TPOM3BOAMIM PETHUCTPALMIO aKTHUBHOCTH, BBI3BIBAEMOM MeEXaHHYECKOH
JneQIIeKInet pa3THYHBIX BUOPHUCC (C MOMOIIBIO Mbe30AC(IICKIIUN OO0 KOPOTKUX
TOJYKOB BO3JyXa 4Yepe3 MHUHHUATIOPHYIO TpYyOKy). IIpoTokossl crumynsimu
NpUBEJCHBl Ha pUCYHKe 8A, a Ha pUCyHKe 9 IoOKa3aHbI NPUMEPHl OTBETOB MpHU
pa3HBIX MPOTOKONAX CTHMYILIIUH. B Xome omHo#t ceccum Mbl cHEManu no 50-100
OTBETOB Ha KaXIBIH BUA CTUMYJSIHA. B COOTBETCTBHH C pe3yibTaTaMH
npensiaymux uccienosanuii (Early gamma oscillations synchronize developing
thalamus and cortex / M. Minlebaev, M. Colonnese, T. Tsintsadze, A. Sirota, R.
Khazipov // Science. — 2011. — V. 334. — P. 226-229), ctumynsius OCHOBHOU
BUOpPHCCHI BBI3bIBAJIa TaMMa-OCHWIUIAIMM, KOTOpBIE JJIMJINCh HECKOJIBKO COTEH
MIITACEKYH]I.
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Pucynox 9 — Ilpumeps! orBeToB C3-KOPTUKAIBHOMN KOJIOHKHU, PETUCTPUPYE-
MBIX 16-KaHaJIBHBIM 3JIEKTPOIOM, IPU Pa3HBIX MPOTOKOIAX CTUMYJISIIIMK: OCHOBHOM
BuOpuccel C3 (A), Bcex Bubpucc (b), ognoii u3 cocennux udpuce (B), Bcex-kpome-
ocHoBHo# Budpucce (I') — Bubpucca C3 mpu 3TOM cripsiTaHa OT IOTOKA BO3/lyXa B
CTEKJITHHYIO TPYyOOUKY.

[pumeuanue: JlokanpabIe moneBbie ToTeHnuank (JIIIT) moka3zaHbl YepHBIMU
JVHUSMHA Ha QOHE I[BETOBOH KOJUPOBKU INIOTHOCTH UCTOYHHUKA TOKOB. IloTeHIMaIbI
nevictus (I1/1) 0603Ha4eHBI KPACHBIMHU IITPUXaMH. BepTHKaIbHbIE THCTOTPaMMBbI
oTpaxkaroT moTHOcTh MHA Bo Bpems ceHcopHoro notenuana (CI1, ooBenén
ITyHKTHPHOI JTHMHMEH Ha 3aIHCsX CIeBa) U 3a BpeMst Bcero oTeeTa (500 Mc mocie

oJ[a4v CTUMYJIa)

IloTenmmansl AEHCTBHS KIETOK TPAHYISAPHOTO CIIOS 3TOW KOJOHKH OBLTH
CTPOro MPUBSI3aHbl BO BPEMEHU K HEraTUBHBIM IlJleyaM ramma-ocuuusinuuu. Henpe-

PBIBHBI YaCTOTHO-BPEMEHHOH aHamu3 (BEHBIIET) JOKAIBHBIX IMOTEHIINAJIOB IIOKAa3al,

YTO BBI3BAHHBIC CTHMyHHHHeﬁ OCHOBHOI BI/I6pI/ICCLI OTBE€Thl UMCIOT JOMHWHAHTHYIO
YacCTOTy B raMMa-Jdara3oHe BO BPEMs BCETO OTBETA (PI/IcyHOK 10)
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Pucynox 10 — HenmpepsIBHBIN 4aCTOTHO-BpPEMEHHOI! aHaNN3 (BEMBIET) CEHCOPHBIX
OTBETOB B I'PaHYJISIPHOM CJIO€ OJHOH KOPTHKAJIbHON KOJIOHKH IPU CTUMYJISINU pas3-
JINYHBIX CEHCOPHBIX BXOOB

Ora raMMa-oCUMIUIALUS MepeMexanach ¢ Ooyiee caadoi OCHMIUISITOPHOM ak-
TUBHOCTBIO B OoJiee HU3KUX (anmbda/Oera) wactorax. Jledrreknnu oaMHOYHBIX CMEXK-
HBIX BUOPHCC BBI3bIBAJIA JIMIIIb TACCHBHO MPOBOISIIUECS raMMa-OCIHIUISIIUA U Clia-
OyI0 HHU3KOYACTOTHYIO aKTUBHOCTh. CTHMYJISIIIUS BCEX BHOPHCC TONYKOM BO3/YyXa,
HAIpPaBICHHBIM Ha BCE BUOPHCCHI (B TOM YHCIIE M HA OCHOBHYIO), IPUBO/IMIIA K MOSIB-
JICHUIO OCLUIUIATOPHOW aKTUBHOCTH, MMEIOILIECH MUK KaK B TaMMa-, TaK U B ajlb-
(ha/Oera- nuanazonax. Bo30OyxneHne HEHPOHOB OBLIIO MAKCUMAIILHBIM IIPH CTUMYJIS-
I[UM OCHOBHOM BHOPHCCHI U TPU CTUMYJIIIIMKA BCEX BHOPUCC M 3HAYUTEIBHO HUKE
MPU CTUMYJISIIIH COCEIHET0 U BCeX-KpOoMe-0CHOBHOM Budpucce (Pucynok 10).
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Pucynok 11 - Bo30Oyxaenne HEHpOHOB ClI0s 4 OIHOM KOPTUKATBHOM KOJIOHKH
B OTBET Ha Pa3IIMYHBIC BUABI CEHCOPHOI CTUMYIISINA
[Iprmmeganne: CTaTUCTHUECKHE JaHHBIE MPEACTABIAIOT yCpeAHEHHE (+ CTaH-
JapTHYIO neBHainio) o 44 xuBoTHeIM (P2-P7) muis crumysnsnyum ocHOBHOH u cocell-
Heii BuOpucc (OB n CB, cooTBeTcTBeHHO), 27 O CTUMYJIALUEH BceX BUOpHCC B 7 €O
CTUMYJIALIMEH BCEX-KpOMe-OCHOBHOM BHOpHcc. JIOCTOBEPHOCTH pasiiMuuil Mexmy
pa3IMYHBIMH YCIOBUSMU IOKa3aHa HaJl KOJOHKaMHU.

Hamu Taxoke ObUT ITpOBeAeH aHATN3 KorepeHTHOCTH Mexay MHA HeiiponoB
TPaHyJSIPHOTO CJIOS M JIOKAJIFHBIM BHEKJIETOYHBIM NoTeHnuainoMm (Pucynox 12), ko-
TOPBIN BBISIBHJI YAWBHUTEIBHYIO 3aKOHOMEPHOCTB: B TeX CIIydasX, KOTAa MPOU3BOIH-
JIach CTUMYJIALINS TONOTpaduIecKoro BXoaa (OCHOBHON BUOPHCCH), MK KOTePEHIINN
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MEXy BHEKJIETOYHBIM IMOTCHIMAIOM U BHEKJETOYHO 3apeructpupoBaHHbiME [1]]
HEWPOHOB HAXOJHJICS B raMMa-IUana3oHe, B TO BPEeMs KaK IMPH CTUMYJISLUH COCE/I-
HUX BHOpHCC (IO OTIETBHOCTH WM B PEKUME BCE-KPOME-OCHOBHOM BHOPHCCHI) Mak-
cUMalibHass KOTCPEHTHOCTh HAONIoJaNach MPEUMYIICCTBEHHO B  anb(a/Oera-
Jana3oHax.

A op Y B op Y

| OB |
I Bce BrOpHCCHI |

KorepeHTHOCTE
KorepeHTHOCTB
o
(5}

% 20 40 60 80 100
Yacrota, 'y YacroTa, 'y

Pucynox 12 — KorepeHTHOCTh MeX/1y JIOKaJIbHBIM MIOJICBBIM IOTEHLIUAIOM U
MOTEHIMAIaMU ASHCTBHSI HEHPOHOB B 4-M €J10€ KOPTUKAJIHHON KOJOHKHU MPH pa3iIny-
HBIX PeKNMax CTUMYJISIIAN

[Ipumeuanne: CraTHCTHYECKHE NaHHBIC IPEICTABIAIOT yCpeaHEHHE (+ CTaH-
nmaptHas aeswarnus [keknaiiga) mo 44 xuBoTHEIM (P2—P7) mis ctumynsamum oc-
HOBHOT'O U COCEIHETro BHOpHUCC, 27 cO CTUMYIALMEH BceX BHOpUCC M 7 CO CTUMYJIS-
I1el BceX-KpoMe-OCHOBHOTO BUOpHCC.

Ctumymsinus BceX BHOPHCC COMPOBOXKANACh HAJTMUNUEM IHKOB BBICOKOI KO-
TepPEeHTHOCTH Kak B ajb(da/OeTa-, Tak U B raMMa-4acToTax, MO-BHIUMOMY, B PE3yJib-
TaTe HaJOKEHHs JABYX IPOLECCOB - TONOrpaduueckoii raMma- U HeTONorpaduuccKon
anba/ Gera-ocumuAnuil. B pe3ynbTaTe KOrepeHTHOCTh B raMMa-Anana3oHe CHenu-
¢maHO Bo3pactana npu ctumyisinnd OB, Toraa kak oHa Oblla HaWUBBICIIEH B allb-
(ba/bera- muanasoHe MpH CTUMYISLUA MHOXKECTBEHHBIX CB. DTH HabmoAeHNs TaKkxKe
MOJHUMAIOT BOIIPOC O TOM, KAKUM 00pa3oM ramma- u anb(a/0eTa-oCuuuIIIIY B3an-
MOJICHCTBYIOT JIPYT C APYTOM, U B YACTHOCTH, KAKUM 00pa30oM IPOUCXOIUT MOAYJIsI-
Ml TaMMa-aKTUBHOCTH Ooyiee MEJICHHBIMM YacTOTaMH B KOHTEKCTE O0OpabOTKH
nHpopmanmu npu ctumyisinua OB u CB.

JlaHHBIE pe3yNbTaThl YKa3bIBAIOT Ha TO, YTO CEHCOPHBIM BXOJA OT BHOpHCC Ha
MOpA€ K KOPTHKaJbHBIM KOJOHKaM y P2-P7 xpreicaT yxe Tomorpadudecku
OTpaHMYEH ¥ BBI3BIBACT CIHCMU(DUIHYI0 AKTUBHOCTH B OTAEIBHBIX KOJOHKaX
MOCPEJICTBOM OCHWUINNN B TaMMa-nuana3one. Hanporus, anea/6era-ocuusinmy,
IMIMPOKO  HaOJIojaromiecss B COMAaTOCEHCOPDHOW W 3pHUTENBHOH  Kope,
CBUJIETENILCTBYIOT O MEXKKOJIOHKOBOH MHTErpPallUd MHOKECTBEHHBIX CEHCOPHBIX
BXOJOB. OTHM HaOJIIOACHHUS 4YPE3BBIYAHHO HWHTEPECHBI B IUIAHE CHHANTHYECKOH
IUTACTUYHOCTH, MOCKOJIbKY PUTMHUYECKAs CTUMYJISLMSA B TaMMa-IUana30He IpUBOIUT
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K IOJTOBPEMCHHOM IMOTEHIIHAIIMH TAIAMOKOPTHUKAIBHBIX CHHAIICOB BO BPEMsI IIEPBOI
HelelIu TOCiIe POXICHHA, a CTUMYILIIUSA B anb(a/OeTa-Iuama3oHe HPUBOIUT K
nonroBpeMenno#t nenpeccun [Minlebaev et al.,, 2011]. Takum 00pa3oM, MOXHO
MPEITIOJI0KUTh, YTO PAa3BUTHE TOMOTPAPUUCCKHX CBSA3CH MEXKIY TAIaMyCOM M KOPOU
oOecrieynBaeTcss I3TUMH IBYMS THUIAMH OCHWULIIMIA: TaMMa-OCIIUIAIUIMH,
KOTOpPBIC CHCIM(DUIHO BBI3BIBAIOTCS MPHU AKTHBAIIMKA TOMOTPadU4ecKoro BXOoja U
CHOCOOCTBYIOT ~€ro MOTCHIMAMU C TMOCICIYIOMCH KOHCOMUIAIMCH 3TUX
TOMOTpagUIECKUX TAIAMOKOPTUKAJIBHBIX CHHAICOB, U aib(da/OeTa-oCHMLUISIHUIMY,
KOTOpBIE aKTUBHPYIOTCS IPU CTUMYJSIUH HeTomnmorpaduueckux BXOAOB (OT
COCEeHUX BHOPHUCC) M MPUBOJST K JICTIPECCUU M MOCIEAYIOIIEMY YCTPAHEHHIO THUX
abeppaHTHBIX HETOMOTPahUUSCKUX CHHATICOB.

3AK/IIOYEHHUE

1. Bo Bpems nepBeix AByx aHeit mocie poxkaeaus (PO-1) ctumynsmust pasHBIX
BUOpHCC BbI3bIBAJIa B KOPTHUKAJIBHOM IUIACTMHKE OJIEKTPUYECKHH OTBET B BHAE
XapaKTepHBIX JAe(IISKIMH JOKAILHOTO MOJIEBOTO MOTEHIMANA, aCCOLMHPOBAHHBIX C
MHO>KECTBEHHOM HEHUPOHAIbHOM AaKTUBHOCTBIO, B OJAHOM U TOM JKE€ Y4YacTKe
perucTpanuu, TOraa Kak Ha Oosiee mo3aHux Bospactax (P2-7), otBer B
perucTpupyeMoil obsiacTd OappenbHOM KOphl BO3ZHHMKAJl Ha CTHMYJIILUIO TOJIBKO
OJHOM, MakCHMyM JABYX BHOpHCC, W OTKJIOHEHHE COCEIHHUX BHOpPHCC HHKAaKOTO
OTBETa B JAaHHON 00JIACTH HE BBHI3BIBAJIO.

2. B Bo3pacre PO-1 penenTuBHBIE MONS HECKOJBKHX DPAIOM PACIOJIOKEHHBIX
BHOPHCC NEPEKPHIBAIOTCS B OJJHOM KOPTHKAJIbHOM YYacTKe, T.€. PELENTHUBHbIEC MO
HOocAT audy3HBI XapakTep, HpH OTOM B OTBETaX HaOmOJaeTcs OOnpmas
MPEANOYTUTEIFHOCTh K CTUMYJISIIIMA COCEAHUX BHOPHCC IO TOPU3OHTANH, Ye€M IO
BEPTUKAIH.

3. Haunnas ¢ P2-3, mposBisercs B3pOCHBIH THII BBI3BAHHOTO OTBETa —
CETPEeTUPOBAHHBIMN, TJie 0/HA BUOpHCCa MPOSIUPYET JIUIIb B CBOE MPEICTaBUTEIHCTBO
B OappenbHOH KOpe: yMEHBIIaeTcs oOIlee KOJIMYECTBO BHOPHUCC, BBHI3BHIBAIOIIUX
MHOXECTBEHHYI0  HEHpOHAIbHYK)  aKTUBHOCTb,  INPAKTHUYECKH  IOJIHOCTBIO
9NIMMHUHUPYIOTCSI OTBETHI OT COCEIHUX BHOpPHCC, KOTOpPBIE COCTaBISUIM OBl 10
BeJIMUMHE Ooyiee TIIOJIOBUHBI OT MHOMKECTBEHHOW HEMPOHAJIbHOW aKTHBHOCTH,
BBI3BAHHOI CTUMYJISIIMEH OCHOBHOI BUOPHCCHI.

4. VY xpeicat B Bo3pacte P0O-1 MHoXecTBeHHas HeHpOHalbHas AKTUBHOCTH,
BBI3BaHHAS CTHUMYJALMEH OqHON BHOpHCCH, HAOIIOAaIach BO MHOXKECTBE yJacTKOB
GapperbHON KOpPHI, T.€. B PaHHEM IIOCTHATAJLHOM IIEPHOJIE CEHCOPHBIE BXOABI OT
OTIENBHBIX  BHOPHCC  TPEACTABIAIOT COOOH  IIHMPOKHE  IEePEeKpPHIBAIONINECS
KOPTHKaJIbHBIE TPOCKIMOHHBIE TOJI1. B Xome co3peBaHMS NPOEKIMOHHBIE ITOJIS
BHOPHCC yMEHBIIAIOTCS U HE TIEPEKPBIBAIOTCS APYT C APYTOM.
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5. Jis  cHHANTHYECKHX PELENTUBHBIX NOJIEH EIWHUYHOTO KOPTHUKAIHHOTO
HEHpOHAa TOXXe XapakTepeH rmepexon oT auddysHoro cocrosaus Ha PO-1,
XapaKTepU3YIOUIETOCs] MOIIHBIMH BO30YKNAIOIUMH CHHANTHIECKUMH OTBETAMHU
OJTHOTO HEWpOHa Ha CTUMYJIILMIO pasHBIX BHOPHCC, K COCTOSIHUIO CEeTperanud,
XapaKkTepu3youieMycsi npeoOsialaHieM  OTBETOB, BBI3BAHHBIX  CTUMYJISILMEH
OCHOBHOM BHOpPHCCBHI, II€pe] OTBETaMM, BBI3BAHHBIMHM CTHUMYJSIIIMEH COCETHUX
BUOpHCC.

6. BeI3BaHHBIE CTHMYJISLMEH OCHOBHOI BHOPHCCHI OTBETHI MMENW BHJ raMma-
OCHWIILAINHY, TIepeMexaBIIeiics ¢ Ooyee c1a0Ol OCIIUUIATOPHONW AaKTHBHOCTHIO B
Oonee Hm3KHX (anbda/Oera) yacrorax. Jednekunn OAMHOYHBIX COCEIHHUX BHOpHCC
BBI3bIBANA JIMIIb [ACCHBHO MPOBOASAIIMECS TaMMa-OCHWULIOUK U Cladyro
HU3KOYACTOTHYIO AaKTHBHOCTh. CTHUMyIAIMA BceX BHOPHCC TONMKOM BO3IyXa,
HalpaBJIeHHBIM Ha BCE BHOpHCCHI (B TOM YHCIE M Ha OCHOBHYIO), NMPHUBOJHMIA K
IOSABJICHHUIO OCHHHHHTOpHOﬁ AKTHUBHOCTH, I/IMC}OU.[Cﬁ MKW KaK B ramMma-, Tak U B
anbga/beta- nuanazoHax. Bo3OyxkJeHHWE HEHPOHOB OBUIO MaKCHMAJIBHBIM IPH
CTUMYJISILIMK OCHOBHOI BUOPUCCHI ¥ IPH CTUMYJISLIUKM BCEX BUOPHCC M 3HAYMTENHHO
HIDKE NIPU CTUMYJISIIIMU COCEIHEH BUOPHCCHI M BCEX BUOPHCC, KPOME OCHOBHOIA.

7. [Mpn cTumyasuuu  TOHOrpa)MuecKkoro CEHCOPHOro BXona (OCHOBHOM
BUOPHCCHI), NHK KOTEPEHIMH MEXIy JIOKaJbHBIM MOJEBBIM IOTCHIHAIOM H
BHEKJICTOUHBIMHM ~ TIOTEHIMAJTaMH JEHCTBHS HEHPOHOB HaxXOAWJICi B TraMMa-
JManasoHe, B TO BpeMsl Kak MPU CTUMYISIMH COCEIHMX BHOpHCC (IO OTAEIHHOCTH
WIN B PEXNME BCE-KPOME-OCHOBHOM) MaKCHMalbHasi KOT€PEHTHOCTh HAOII0/1a)1ach
NperMyIIeCTBEHHO B  anb(da/bera-gnamazonax. CruMynsmus Bcex BHOpucc
COIPOBOXK/AJIaCh HAIMYMEM IMKOB BBICOKOH KOT€PEHTHOCTH Kak B anb(a/beTa-, Tak
U B TaMMa-4acToTax. B PEIYIbTATEC KOTEPEHTHOCTH B raMMa-AuarasoHe CHCHI/I(I)I/I‘IHO
BO3pacTaia Mpy CTUMYJISIIUH OCHOBHOW BUOPHUCCHI, TOT/Ia KaK OHA ObLTa HAWBBICIIEH
B anb(a/OeTa- [Uana3oHe MPU CTUMYJIALMU MHOXKECTBA COCEAHUX BHOpHUCC.
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