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I'OJIOBHOT'O MO3I'A HOBOPOXJIEHHBIX KPBICAT

O.b. Mumpyxuna, /I.C. Cyuxos, I.@. Cumoukosa,
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AHHOTAIMSA

DopMHUPOBAHKHE CEHCOPHBIX KapT B KOPE TOJIOBHOTO MO3ra XapaKTepH3yeTCsl HATHYHEM
«KPUTHUYECKOr0» IEPUOa, BO BPEMsi KOTOPOrO Pa3BUTHE TOHOrpaduveckol OpraHu3aluu
TAJIAMOKOPTUKAILHBIX CHHAINCOB KpaifHe YYBCTBUTEIHHO K CEHCOPHOW aKTHBHOCTH. DTOT
KPUTUYECKHUI TEPHOJ] XapaKTePU3yeTCsl IKCIPECCUEH YHUKABHBIX OCIHHULSITOPHBIX HaTTep-
HOB DJICKTPUYECKOW aKTUBHOCTH TOJIOBHOTO MO3ra, KOTOpPbIE, KakK MPEAINoJaraeTcsi, y4acTByIOT
B (hopMUpOBaHUH BBHICOKOCTICHIM(UIHBIX CHHANTUYECKNUX CBS3EH MEXI1y HEHpOHAMH Taiamyca
1 KOpbl. B cOMaTOCEHCOPHOI KOpe HOBOPOKAEHHBIX KPBICAT IMOKA3aHO JIBA TAKMX MAaTTepHA,
KOTOPBIE Pa3IEISIOTCS TI0 JOMUHUPYIOIIEH 4acTOTe OCHMILIIIUN Ha TaMmMa- (okoJio 40-50 I')
u anbda/bera-, wiu BepereHooOpasubie, octmuiiuu (7-30 I'). B HacTosiel padote wmc-
CJICAOBAJINCh OTBCTHI, BBI3BIBACMBIC B OTﬂeﬂbHOﬁ KOpTI/IKaﬂbHOﬁ KOJIOHKE COMaTOC@HCOpHOﬁ
KOPBI HOBOPOK/IEHHBIX KPBICST (B MMPEACTABUTEIILCTBE YCOB) CTUMYJISIIIHEH TONOrpaduyecKux
(ocHOBHOTO yca) U HeTonorpaduIecKux (COCETHHX YCOB) BXOAOB. BBUTO MOKa3aHO, 4TO CTH-
MYJISIUST TOOTPAaUUECKOT0 BXO/1a BBI3bIBAET FAMMAa-OCIHJUIAIMIO, B TO BPEMsl KaK CTUMY-
JSIUSE MHOXKECTBEHHBIX HETOMOrpa(uuecknX BXOIO0B MPHUBOIHUT K T€HEPAIMH OCHUILIITOPHOTO
oTBeTa B allb(ha/0eTa-4acTOTHOM Juana3oHe. [[0CKOJIbKY M3BECTHO, YTO raMMa-OCHHILISALIN
HPUBOJSIT K MOTEHIMAIMY CHUHANTHYECKUX KOHTAKTOB, a allb(a/0eTa-oCuUUIALIUA HAIIPOTHUB
BBI3BIBAIOT JCMPECCUI0 CHHANTUYECKOH Mepeayd B TAIaMOKOPTHUKAIbHBIX CHHAIICAX, Jelia-
€TCsl MPEAINOI0KEHHE O TOM, YTO ITH J(Ba OCHHMJUISTOPHBIX MATTEPHA SIBJISIOTCS OCHOBHBIM
MHCTPYMEHTOM JIJIsl CHHANTUYECKON IUIACTUYHOCTH NPU (HOPMHUPOBAHUH TONOTrpaGpUUECKUX
CEHCOPHBIX KapT B KOPE TOJIOBHOIO MO3Ta BO BPEeMsi KPUTHYECKOTO ITEPHUO/Ia Pa3BUTHS.

KaioueBble ci0Ba: ceHCOpHasi KOpa, pa3BUTHE, 3IeKTpodHIedarorpadusi, HOBOPOXK-
JICHHBIH, KpbICa, COMATOCCHCOPHA CHCTEMa, HeMPOHAIBHBIC CETH, OCIIMJUISAIINH.

Summary

O.B. Mitrukhina, D.S. Suchkov, G.F. Sitdikova, R.N. Khazipov, M.G. Minlebaev. Fre-
quency Coding in the Developing Somatosensory Cortex.

The development of the central nervous system is characterized by expression of the unique
patterns of oscillatory electrical activity that are hypothesized to participate in the formation of
specific synaptic connections between neurons during development. Two sensory-driven patterns
have been studied in the somatosensory cortex of neonatal rats with characteristic oscillatory
frequencies: early gamma oscillations (40—-50 Hz) and alpha/beta, or spindle-burst, oscillations



(7-30 Hz). Here, we address the question of how these two patterns are activated in relation
to the stimulation of the topographic and non-topographic sensory inputs in the neonatal rat barrel
cortex. We have found that the stimulation of the topographic sensory input by a deflection of
the principal whisker specifically triggers early gamma oscillations in the corresponding cortical
barrel in somatosensory cortex, whereas the stimulation of multiple adjacent whiskers (all but
principle mode of stimulation) evokes alpha/beta oscillations. Since gamma and alpha/beta
oscillations induce long-term potentiation and depression at thalamocortical synapses, respec-
tively, we hypothesize that these two sensory-driven patterns are instrumental in the activity-
dependent formation of the topographic maps in sensory cortex during the critical period of
thalamocortical development.

Key words: sensory cortex, development, electroencephalography, neonate, rat, somato-
sensory system, neuronal networks, oscillations.
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