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XAPAKTEPUCTUKA, HEMPOHHBIE -MEXAHU3MBI
M ®YHKIUOHAJIbHOE 3HAYEHUE KOPKOBOIO TOPMOXEHHUS

Hanuble, MOMyYeHHble IPH H3YYEHHH YCIOBHBIX pedJIeKcoB, yOeluTeqbHO IOKa3aiH,
9TO B OCHOBE AEATENbHOCTH KOPHI GOJIbIIHX NOJYMIAPHI JIEKHT B3aHUMOJEHCTBHE MpOLeC-
COB BO3OYXKJIEHHS H TOPMOKeHHst. IIpolecc TOPMOMKEHHS BBICTYIAET IIPDH 3TOM KaK OJAHH
H3 OCHOBHBIX HEPBHBIX IpoueccoB. ITokasaHo, UTO TakHe BaxKHBIE B AHAJHTHKO-CHHTETHUE-
CKOH JIesTeIbHOCTH KOPBI TOIOBHOTO MO3ra SBJCHHSI KAK HPPaAHALHS H KOHIEHTPALHs BO3-
Oyxaenus, udQepeHnHpOBaHHe PasjApaxKeHuii, oGpasoBaHHe H yrauieHue YCJIOBHBIX pec-
JICKCOB He MOryT OCYIIECTBJATbCA Ges ydyacTHs Ipouecca TOpMoxKeHHs. Ilo sTomy moBoxy
H. II. IlaBnoB mucan: «B paGore GosbUHX NOJIYIIADHH TOJOBHOrO MO3ra TOPMOKEHHe
y4acTByeT TaK ke GeCHPECTaHHO, CIOXHO H TOHKO, KaK H pasApaKHTeNbHHL nporecc»
[c. 7, 329].

Onnako Bompoc o NpHPOJe KOPKOBOrO TOPMOXKEHHS H HEHPOHHBIX MEXaHH3MaxX ero
opMHpOBaHHS J0JrOe BpeMs OCTABAJCS HEBBISICHEHHBIM. TOJNBKO B MOCJCHHHE eCSTHIE-
THs, 6Jarojapsi IIMPOKOMY NPHMEHEHHIO JIsi 3TOH ILeJau MHKDO3JIEKTPOJHOH DPEerHcTpaunHu
BHE- H BHYTPHKJETOUHBIX 3JICKTPHUCCKHX PEAKLHil OTACNbHBIX KOPKOBBIX HEHPOHOB, yAaJoCh
NOJMyIHTb OOBCKTHBHBIE JaHHBIE O NPHPOJE H CBOMCTBAX MPOLECCOB BO3GYKACHHS I TOPMO-
KEHHsL B KOPKOBBIX HefipoHax. OmpejneseHa BpemeHHas AHHAMHKA Da3BHTHsS STHX nporec-
COB H OCHOBHBIE 32aKOHOMEDHOCTH HX B3aHMOJeHcTBHs. Ha OCHOBe IOJyYEHHBIX JIaHHEIX
CHeJNaHBl J10CTATOYHO OCOCHOBAHHBIE BBIBOALI O HEHPOHHBIX H CHHANTHYECKHX MEeXaHH3MaX
KOPKOBOTO TOPMOZKEHHS H €ro Yy4aCTHH B aHAJIMTHKO-CHHTETHUECKOH JeSATENbHOCTH KODHI
TOJIOBHOTO MO3ra.

B nxannom 0630pe mpeicTaBIeHE! IJaBHelNIHe pPe3yJbTATH, NOJIyYeHHBIE NPH H3yYe-
HHH CBOHCTB H HeHPOHHBIX MEXaHH3MOB IpOLECCa TOPMOMKEHHs B HEHpOHAX KODBL TOJIOB-
HOTO MO3ra.

[lepBbie fanHble O DAa3BHTHH TOPMOXKEHHS B HEHDOHAX KODPH [OJOBHOTO MO3ra TnoJy-
HEHBl IPH H3YYEHHH BJHSHHS DAa3HEIX ad(EepeHTHBIX Da3NpaxeHHil Ha HMIYJbCHYIO (hOHO-
BYIO aKTHBHOCTb Heiiponos [l, 6, 16, 17, 20, 25, 28, 36, 37, 41, 42]. Topmokenue HelfpoHa
BBIPAXKACTCS B STHX CHyYasX BPEMEHHBIM NDEKPAUIeHHEM HJIM yPekKeHHeM ero (OHOBOI HM-
myJIbCauui, a BO30yXKJeHHe —ee yuamenueMm. IIpH 3TOM OKasanoch, uTO Cpein HeiipOHOB
KOpBI MO3ra, y4acTBYIOUMX B PEaklHH Ha TO WM HHOe ad(epeHTHOe pasaparxeHHe, OUEHb
MaJIo pearupyloulux TOJbKO BO30yXKAEHHEM HJIH TOJbKO TOPMOMKEHHEM. Y MOAAaBJISIONIEro
OOJIBIIMHCTBA HEHPOHOB 3Ta PeaKuus HMeeT (hasHBIN XapakTep H COCTOHT H3 IEPHOAOB BO3-
OyXK/IeHHS H TOPDMOXKEHHs. ¥ OJHHX HeHPOHOB OTBET Ha pasjpazeHHe COCTOHT H3 KPaTKO-
BPEMEHHOr0 HaYa/bHOrO BO3GYXK/IEHHS, 32 KOTOPHIM CJEAYEeT TOPMOMKEHHE IPOO0JIKHTEMb-
HocThio 30—300 MC, CMEHsIOIleecs: HOBEIM NEPHOAOM BO3GYKICHHS C IOCJIEAYIONIHM TepHO-
AOM TOPMOXKEHHs. OTH HM3MEHEHHS XODOWIO BHISBJSIOTCS HAa MEPHCTHMYJbHBIX THCTOrpaM-
Max. ¥ APYrHX HEHPOHOB peaKlUHsi CPasy HAUMHACTCS YTHETEHHEM (OHOBOH AKTHBHOCTH Heii-
POHa, T. €. MepBHYHBIM TOPMOXKEHHEM, II0CIe KOTOPOTO BO3HHKAET YUaIIeHHE AKTHBHOCTH.
Onncanst 1 Gosee coXKHbIe THIB 0TBeTOB [6, 17, 36, 37].

IIpn mOBTOPHOM AEHCTBHH OXHOrO M TOTO Ke PA3APAKEHHS THIHUHBIE /IS JAHHOTO
HeHpoHa OTBeT coxpansercs. Ho Ha pasuble pasapakeHus HeHpOH MOXKeT pearupoBarth Kak
OAMHAKOBBIM, TaK H PA3HBIM THNOM OTBeTa. MaMeHeHHe apaMeTPOB pa3fpaKeHHs H3MeHs-
er xapaktep orBera. OQHAKO BO BCeX C/IyYyasix TOPMOMKEHHE SIBJASETCS 0673aTeJbHBIM KOM-
NOHEHTOM pEaKUHH Ha pas3/ipaXkeHHEe IOYTH BCeX KOPKOBHIX HEHpOHOB. TOJBKO efHHHUHEE
KOPKOBhIe HEHDOHEI DearHpyloT Ha pasipaxeHHe BO3GYKICHHEM 6e3 IOCJEYIOUIero HJIH
NpEAIeCTBYIOWEro eMy TopMoxenHs. Boiee uacTo Bo3GyaHTesbHBe peakmuH KOPKOBHIX
HEHPOHOB Ge3 BHIHMOTO TOPMOXKEHHSI HAGJIONAIOTCS y HEHPOHOB, He HMEIOUIHX B IAHHHIL
MOMEHT (POHOBOII aKTHBHOCTH. B 3TOM cilyuae pasipakenHe BHIBBIBAeT OTBET B BHIE OX-
HOTO HJIH HECKOJIBKHX NOTEHIHANOB JIEHCTBHS, BO3HHKAIOMIHX C KOPOTKHM HJIH IPOLOJIIKH-
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TeJbHEIM CKPHITHIM TepHoioM. Ho oTcyTcTBHE TOPMOXKEHHS B TaKMX PEAKIHAX YacTO TOJb-
KO Kaxyluieecsi. IIpH BHYTPHKJETOYHOM OTBEICHHH MOTEHUHANOB OT TAKHX HEfpOHOB TOD-
moxenue B puae TIICII oGHapyKHBaeTcs NOcJe HOTEHIHAAA ACHCTBHS HJIM TEPEeJ HHM.

TakuM 06pa3oM, AaHHBIE, TNOJYYEHHBIE NPH H3YUCHHH BJIHSHHS DPaSHBLIX apdepeHTHBIX
pasapaxkeHnit Ha (OHOBYIO AKTHBHOCTb HEipOHOB KOpHl MO3Td, MOATBEPAMJIH IIOJOKEHHE
W. IT1. TlaBaoBa, 4TO MpPOIECC TOPMOMKEHHs NPUHHMAET yuyacTHe B JAEsATENbHOCTH KODPHI 60J1b-
X TOJYIIADHI TAKXKe «GECHpecTaHHO», KaK M MPOLECC BO3GYKICHHA.

LleHHble AaHHBIE O JAMHAMHKE DasBHTHS M NPOJOJIKHTEJBHOCTH Mpouecca TOPMOXKEHH:
B KODKOBBIX HEHPOHAX MOJyYeHBl IPH NPHMEHEHHH IapHBIX pasjapakeHuil, H3 KOTOPHIX Iep-
Boe sSBJISETCS KOHAHIMOHHDYIOUIHM, BTOpOe — TecTHpyMomuM. [TokasaHo, uTO y GOJBUIHH-
CTBa KOPKOBBIX HeiDOHOB KOHJHIHOHHDYIOLIEE DPasjpaxkeHHe BEHISBIBACT YrHETCHHE OTBETd
Ha TecTHpylollee pasjpaxenne Ha mepuox 20—300 mc. Aro Haba0LaeTCsT NPH AEHCTBHH
KaK eCTECTBEHHBIX pa3ipaykKeHuil (BCHBIIKA CBETA, 3BYKOBOH IIENUOK, 3JEKTPOKOKHOE pas-
JpayKeHHe), TAK M IPH SJIEKTPHYECKOM DPa3JApaxKeHHH TaNAMOKOPTHKAJIBHEIX BOJOKOH [2,
O T NPT SUIR

BHUIO YCTAHOBJEHO, YTO YLHETEHHe OTBETa KOPKOBOrO HefipoHa Ha TeCTHpyloulee pas-
JpayKeHHE BO3HHKaeT B Dpe3yJbTaTe DA3BHTHA B HeM AaKTHBHOTO IMpOUECCa TOPMONKEHHST.
MeTol NAPHHIX PasApayKeHHil Jal BO3MOMKHOCTb ONpEACNHTbH MPOAO/KHTENLHOCTE OMHHOH-
HOTO NpOIECCa TOPMOXKEHHs B KOPKOBHIX Hefiponax. Okasasoch, 4TO y PasHBIX HEHPOHOB H
8 3aBHCHMOCTH OT CHJbl Da3[pakeHHs OHA HEOJHHAKOBA H KOJEGJIeTCS OT 20 no 300 mc.
B Hell MOKHO BBIAEJHTb MEPHOJ IMOJHOTO IOAABJIEHHS TECTHPYIOUIETO OTBETA (20—100 mc)
i TepHOJ, TIOHHXKEHHOH OTBETOCMOCOGHOCTH HEfpOHa Ha TECTHpYIOLlee pa3/paxeHHE. Ilpu
NpHMEHEHHH B KauecTBe KOHIHMIMOHHDYIOLIErO pas/paKeHHs MauKH H3 3—5 CTHMYJIOB C
yacroroil 300/c TPOXOJIKHTEJBHOCTh NEpHOJA YTHETEHHs OTBETA Ha TECTHpylollee pasipa-
JKEHHE YBEJHUMBAETCS, YTO YKA3bIBAeT HA CIOCOGHOCTH KODPKOBOTO TOPMOXKEHHSA K BPEMEH-
HOW CYyMMAalMH.

Boablioe 3HAYeHHe [Jisi BBUSICHEHHs BONMpOCa O IPHPOAE H HEHPOHHBIX MeXaHH3Max
KOPKOBOrO TODMOMKEHHsI HMEIOT JaHHble, NOJyuYeHHbe IPH HSYIEHHH CHHANTHYECKHX MpPO-
leccoB B HefpOHAaX KOPH MO3ra MeTOAOM BHYTPHKJETOYHOTO OTBEAEHHs MOTCHIHAIOB
[15%8; .88, 11,12, . 14-—16; 21, 22, 31, 39, 43—48, 51, 52]. Ouu noxasaiH, 4TO TpoUecC
TOPMOKEHHsI B HeipOHAX KOPBI MO3ra CONPOBOXK/AETC PA3BHTHEM B HHX TOPMOSHBIX IOCT-
cunantuuecknx morenmuano (TIICIT) ammautymoit 1—10 MB u  mpOMOMKHTENBHOCTHIO
90950 mc. Y 3HaumTeJpHOrO KosnuecTsa Heiiponos mocie TIICIT B nefipone pasBHBaeTcs
HeGoJblIasl 10 AMILIHTYJAE, HO NPOJAOJIZKHTEJNbHAs AENOJspH3alHsd, Ha ¢oHe KOTOpPOH BO3-
HHKAEeT Pa3psj MOCJIEIeHCTBHS, COCTOSIHA 13 HECKOJbKHX NOTEHIHA/IO0B JeHCTBHST HJIH ydYa-
1eHns: GOHOBOH aKTHBHOCTH HEHpOHA.

B orser na addepentHoe pasapaxenne TIICIT B KOPKOBEIX HefipoHaX BO3HHKAIOT HJIH
[epBHUHO, T. €. 6€3 NpeIIeCTBYIOWEro Bo30YKICHHs TaHHOTO neitpona, uiax nocae BIICII
(peakuuss BIICIT — TIICII), wiu mocje noTeHIHala neiicteua  (peakuust BITCIT — nuk —
TIICII). Baxno, uto yrHereHHe ad@depeHTHHIM pasiparKeHneMm (oHOBOH aKTHBHOCTH KOp-
KOBBIX HEMPOHOB, TaK JKé KaK H YTPHETeHHe MX OTBETOB Ha TECTHpYIOLlee pasipakKeHne co-
npoBoxpaiorcsi passutiem B mux TIICIL M3 storo ciaeiyer, 4To TOPMOXKEHHE B KOPKOBLIX
HelipoHaX SIBJSETCS NMOCTCHHANTHYCCKHM.

I[Ipasna, NpH H3YYeHHH TAK HA3HIBAEMOTO «HECHELH(HICCKOTO» TOPMOKEHHS OMHCAHDI
cayuas, KOTa yrHeTeHHe OTBeTa KOPKOBOTO HEHpoHa Ha TECTHPYIOIlee PasipaxeHHE, Bhl-
3LIBAEMOE KOHIHIHMOHHDYIOIMM pa3JpaikeHHeMm [APYroii MOJAJbHOCTH, HE CONPOBOXKAAIOCH
TIICIT [15]. TTosxke, ommako, GbUIO IOKa3aHO, YTO OTCYTCTBHE OTBETa KOPKOBOTO HeHpoHa
Ha TecTHpYyollee pasjipaikeHHe B TAKHX ClydYasX MPOHCXOJMT B pe3yJbTaTe TOro, 4TO KOH-
JHIHOHHDYIOUlee pPa3ipakeHHe BLISHIBAET YrHETCHHE NPOBEICHHs HMIIYJbCOB B peseiHBIX
sApax TajJamyca.

Jl;isi pemeHusi BONPOCA O B3aHMOOTHOIUECHHH IIPOLECCOB BO30YKIEHHS H TOPMOXKEHHS B
KOpe TOJOBHOTO MO3ra NpH JEHCTBHH TOrO WJHM HHOTO ad}epeHTHOro pasipa;eHHs BaxHO
GbIIO 3HATh, KaKOe KOJNHUECTBO HEfpOHOB TNPH 3TOM BO30yiKJaercs, Kakoe TOPMO3BHTCH.
Takoe omnpejeieHue NPH AEHCTBHH PasHbIX apdepeHTHHX pasipaxkKeHuil MPOBEIEHO PsLIOM
nceaenopateneir [5, 28]. OxHAKO TOYHOCTH NOJYYaeMBIX NPH STOM AAHHBIX MaJa. Ocoben-
HO, €CJIH OHH IOJYYEHBI B ONBITAX C BHEKJETOUHBIM OTBEJEHHEM MOTEHUMA/NIOB H HA OCHOBE
M3MeHeHnii (DOHOBOJ AaKTHBHOCTH. Tak Kak GOJILIIHHCTBO KOPKOBLIX HEHPOHOB pearHpyior
Ha pasjpaxenusi (asHoil peakumued, COCTOsIIEl H3 NEPHOLOB BO30YKAECHHST U TOPMOKEHHS,
T0 JIeJATh WX HA BO36Yy:KJ1aeMble H TOPMO3HMble BOOOIIe He NMPENCTABJACTCS BO3MOKHBIM.

Xapakrepucruxa,

MoxHO TosbKO BI
MoxkenueMm. Ecau
AKTHBHOCTH, TO B
HHKaeT TOPMOXKeH
Helipona nocse TI
Cs1 ¢ GOJIBUIHM CK
BO30yXIaeMBIX H
AHMOMY, GoJee TC
TeHuuamnoB [9, 11,
pel okoso 80 % H
nepsuyHbIME TIIC]
ZEHHBIX HEeHPOHOB
B030yxk nenneM. II)
Baxwno, uto mo m
ZKEHHBIX HEeHPOHOB
YOK KOJIHYECTBO 3:
8 Mc nocie Hauas
KOJIHyecTBa B030y:
JKEHHE TPHBOJUT ¥
HOMY MpeKpalleHH)
MHPOBAHHH KODKOB
BPEMEHH,

O6Hapyxkeno,
HEPOHOB B KODKO
aenus [5, 21, 31, 3
3PHTEJBHOH Kope,
KOJIOHOK IPOHCXOJ]
TOpMOXKeHHe [24, 3.

O6blyH0  K0M10
KOXH HJIH Ceryark
HueM. Ilpu pasapa
HBI, BO30YIKIaeMble
[41, 42].

Hamuune Top:
BO30YXK/ICHHS B KO|
30M GoJjiee KOHTpac:
€T ISl TIPOCTPaHCT
MOJIOKEHHBIE JPYT K

IpuBepennre
H TOPMOSSIIIHXCS H
IIPOLECCOB TOPMOXKE
HHH Da3HBIX YYacTK
IHA Hef[pOHOB pee
JlacTell KOpHl Mo3ra
pOHE He TOJBKO IIp
JKaIoeH peuenTHsH
BHYTPH €ro pELenT
3TO BHYTPHIIOJIbHOE
HHM LEHTPA peuent
PHGEPHH 1O OHO |
KO MeJJIeHHee, uyeMm
noJsist obpasyeres To

Takas mmpoko
Ha oc/aabaeHHoe BHYy

JaHHBIX, YKa3bIBAIOL
BEHHSI M pasHoe ¢y
PasJpaxeHHH Tex x
HOE BO30yXKIeHHEe H
HBIX O TEeCHOH 3aBH

6 — Pusnonoruyeckuii x




Cepxos P. H.

X 4aCTO TOJIb-
ieipOHOB TOP-
epel HHM.

apdepeHTHBIX
il IOJIOXKEeHHE
i KOPHl 6OJIb-

1 TOPMOXKEHH S
KOTOPBIX Iep-
) Y GOJbILIHH-
¢IeHHe OTBETa
IpH JeHCTBHH
J0KO2KHOE pas-
| BOTOKOH [2,

pylolee pas-
TOPMOKEHHS.
H0CTh OIHHOY-
X HeHPOHOB H
0 no 300 wmc.
(20—100 mc)
haxenne. Ilpu
j CTHMYJIOB C
omee pasapa-
{1 K BPEMEH-

i MexaHH3Max
HYECKHX IIPO-
TNOTEHIHAJIOB
470 Tpollecc
IMO3HBIX TIOCT-
KHTETbHOCTBIO
¢ Pa3BHBAETCS
KOTOpOH BO3-
BHS HJIH y4a-

03HHKAIOT HJIH
nocie BIICIT
CIT — muK —
THBHOCTH KOP-
jipakeHHe Co-
¢t B KODKOBHIX

¢HHS OMHCAHBI
IpaKeHHe, BHI-
IPOBO2K 1aJI0Ch
030r0 HeHpoHa
0ro, 4T0 KOH-
) B PeJICHHBIX

0PMOXKEHHSI B
eHHSI BaXKHO
¢ TODMO3HTCSI.
J3IEHO  PSIIOM
yana. Ocoben-
3 i HAa OCHOBE

08 pearHpyioT
TOPMOKEHHS,
i BO3MOKHBIM.

Xapakrepuctuka, HeliponHble MeXaHU3MbL 209

Mo2KHO TOJIBKO BBIAEMHTH HEHDOHEI, peaKiHsi KOTOPLIX HATHHAETCS BO3GYKICHHEM HIH TOp-
MoxKeHHeM. Ecin HalHuue TOPMOXKEHHS B HEHpOHe ONPEAEJSIeTCS 10 YTHETEHHIO (HOHOBOIL
aKTHBHOCTH, TO BCe (DOHOHEAKTHBHBHIE HEHDOHBI, y KOTOPhIX B OTBET Ha Da3JpaKeHHe BO3-
Hukaer ropmoxenne B BuAae TIICIL, npu stom He yunThiBaoTcsi. Majo TOro, ecim y Takoro
Heiipona mocse TIICIT BosHHKaeT mocsaepaspsifi, TO OGLIYHO €ro OTHOCST K BO30YyK 1 aI0LHM-
€ ¢ GOJIBLIMM CKDHITBIM NEpHOAOM. Bce 5TO BJIHSET HA TOYHOCTb ONpPEeJNEHHs KOJHIECTBA
BO30Y:K/1aeMbiX H TODPMO3HMBIX HEHPOHOB B KODKOBOH peakuuu Ha pasjpazkenue. I10-BH-
AHMOMY, GoJiee TOYHBIC NaHHBIE IIOJYYEHHl B ONBITAX C BHYTPHKJICTOYHBLIM OTBEACHHEM IIO-
Tennuanos [9, 11, 12]. Ilokasano, uto B (hOKyce MaKCHMaJbHOH AKTHBHOCTH CJYXOBOH KO-
pbl 0k0sI0 80 % HepOHOB pearnHpyioT Ha 3BYKOBO# LiemuoK peakuusivu BITCIT — TIICIT u
nepsuunbiME TIICII. Takum oGpasom, yke B caMoM Hauaje DeaKiHH KOJHYECTBO 3aTOPMO-
#EHHBIX HEHDOHOB 3HAUYHTENbHO GOJIbLIE KOJHYECTBA HEAPOHOB, PEarHpPYIONHX HMIYJIbCHBIM
BO30yknenueM. Ilpumepno Takue ke QaHHble NOJYYeHBl H APYTHMH HCCJIELOBATEJSIMH [46].
Baxuo, 4To Mo Mepe pasBHTHs KOPKOBOil peakuHH Ha PasjpakeHHe KOJHUECTBO 3aTOpPMO-
JKEHHBIX HEHPOHOB yBEJHUHBAETCs, a BO30YXKAAeMBIX yMeHbuIaeTcs. Tak, B OTBEeTe Ha Iue-
HOK KOJIHYECTBO 3aTOPMOZKEHHBIX HEHPOHOB B CJIYXOBOH KOpe JOCTHMaeT MakCHMyMa depes
8 Mc mocie Havana peakuMH, H IPHMEDHO B 3TO BpeMs HAUHHACTCS De3KOe yMeHbILIeHHe
KOJHUecTBa BO30YK/AaeMBIX HefipoHoB [9]. MoKHO npeAnojararh, 4TO BOSHHKIIEE TOPMO-
JKEHHE TPHBOAHT K YMEHBIUIEHHIO KOJHYECTBA BO30YXKAaeMblX HEHDOHOB, a 3aTeM M K IOJ-
HOMY NDEKPALICHHIO PeakUHH Ha pasjipaiKeHue, T. €., UTO OHO NMPHHHMAET yyacTHe B (hOp-
MHPOBAHHH KOPKOBOH peaKUHH Ha pasjpaxeHHe, 00yCIOBJHBAS AMHAMHKY ee DasBHTHSI BO
BpPEMEHH.

OGHapy:KeHO, 4TO KOJHYECTBEHHOE COOTHOILICHHEe BO3GYMKIEHHBIX H 3aTOPMOMKEHHBIX
HEHPOHOB B KODKOBOil peakiun Ha addepeHTHOe pas3jpakeHHE 3aBHCHT OT MeCTa OTBe-
Renust [5, 21, 31, 36, 41, 42]. Takas 3aBHCHMOCTb XOPONIO BHIPAXKEHA B COMAaTOCEHCOPHOH H
SPHTEJIbHOM KOpe, Ile Ha OJHO M TO Ke DasjpakeHHe B HEHPOHAX OJHHX BEPTHKAJIbHBIX
KOJIOHOK IPOHCXOJAHT NPEHMYIIECTBEHHO BO30OyXK/JeHHEe, a B HEHPOHAX COCENAHHX KOJOHOK —
TopMoxkeHue [24, 32, 41, 42].

OGbiaHO  KONIOHKH HEHPOHOB, BO30YIKAaeMbiX PasipakeHHeM ONpEIeJEHHOTO Y4acTKa
KOXKH HJIM CETYATKH, OKPYXKeHbl KOJOHKaMH HeHPOHOB, TOPMO3HMBLIX STHM Ke pasjpae-
uneM. Ilpu pasjpazkeHuH COCEIHEro yyacTka, T. €. JAPYIOrO PELENTHBHOTO MOJ, Heltpo-
HEI, BO30YXKJlaeMble NEePBBIM Da3IpaKeHHEM, TOPMO3STCA, a TOPMO3HMbIC BO3GYIHKAIOTCS
[41, 42].

Hammune TOpMO3HOfi 30HMEI BOKpYr ouara BO3Oy:KAEHHS NDPENATCTBYET HPpAaAHALHH
BO30OYK/AEHHsT B KOPe MO3ra, MPHBOAHT K €ro KOHUEHTPAIMH H CIOCOGCTBYET TaKHM o6pa-
30M Go0Jiee KOHTPACTHOMY BOCIPHATHIO pasapaxenus. OCOGEHHO BaykKHOE 3HAYCHHE STO HMe-
€T AJIs MPOCTPAHCTBEHHOTO pas/iHYeHHs pas3jpazxKeHHi, AeHCTBYOIMX Ha ABa OJH3KO pac-
TI0JIOZKEHHBIe APYT K APYry yYacTKa KOXKH HJH CeTUaTKH.

IIprBejennble Bhille NaHHBIE O NPOCTPAHCTBEHHOM DACHPENCNEHHH BO36Y:KAAIOLUXCH
H TOPMOSALIHXCSH HEHPOHOB B KOPe MO3ra GBUIH CYIIECTBEHHO JONOJHEHB NPH H3yYeHHH
POLECCOB TOPMOKEHHS B HEHPOHAX NPOEKNHOHHBIX OGJACTEH KOPH MO3Ta IpH Dasjpake-
HHH PaSHBIX yYacTKOB NepPH(EPHYECKHX DELeNTHBHHLIX NoJeidl. BHauane nmpu usyuenun peax-
UHii HeiipOHOB peseifnbix sinep rtanamyca [33—35], a 3atem HeipoHOB MPOECKUHOHHBIX 00-
JlacTeil Kopel Mosra [18, 19, 29, 30, 31] GbuIO IOKa3aHO, YTO TOPMOIKEHHe BO3HHKACT B Heii-
POHE HE TOJbKO IPH pasipaxeHHH DELENTOPOB, HAXOAAUIHXCS B TOPMO3HOI 30He, OKPY-
KaloLICH PEUeNTHBHOE IOJe HEefpOHa, HO H IPH PAasAPaXKEHHH DEIEeNTOPOB, HAXOALIUXCH
BHYTPH €ro pEUeNTHBHOrO IOJisi. MeToAOM NapHBIX pasapaKeHHuii GbLI0 YCTAHOBJEHO, YTO
a10 BHyTpHmoJbHOe (in field inhibition) Topmoenne HauGonee BHpaxeno npu pasjpaxe-
HHH UEHTPA PELeNTHBHOIO IOJSI HEHPOHAa, a NpH NepeMelleHHH MeCTa PasipazkeHHs K Ie-
pudepun moast ono mocrenenHo ocaadesaer. Tak Kak 3T0 ociaGireHHe IPOHCXOLHT HECKOJb-
KO MeJIeHHee, 4eM yMEHbUIeHHe HHTeHCHBHOCTH BO3GYMKAEHHS, TO 10 KPaio pelelNTHBHOIO
noJisi oGpasyercst TOPMO3HAsi 30HA, OGYC/IABIHBAIOUIAs JATEPATBHOE TOPMOKCHHE.

Takas wHPOKO pacmpocTpaHeHHas TOYKA 3PEHHST HA JIATEPANbHOE TOPMOKEHHE KaK
Ha ocJabJeHHoe BHYTPHIOJBHOE HaM KaxKeTcsi HeJI0CTaTOYHO 0GOCHOBauHOi. MMeercs psin
JAaHHBIX, YKa3bIBAIOIIHX HA TO, YTO 3TH TOPMOXKEHHS HMEIOT Pa3Hble MeXaHH3MBl BO3HHKHO-
BEHHSI W pasHoe (YHKUHOHANbHOE 3HAUEHHe. BHYTPHIONbLHOE TOPMOXKEHHe BOSHHKAET mpH
Pas/paxeHHH TeX JKe PeUenTOpoB, BO3CYXKAEHHE KOTOPHIX BHI3BIBAET B HepOHE HMITYJIbC-
HOe BO3OY:K/IEHHE M DasBHBaeTCs B HeHpoHe Nocie ero Bo3Gyxaenns. Ha ocHoBamum man-
HBIX O TECHOH 3aBHCHMOCTH HHTEHCHBHOCTH 3TOTO IOCTHMIYJBCHOTO TOPMOKEHHSI OT HH-

6 — Pusuonoruveckuit KypHuama, Ne 2.
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BEPOSITHEIM MEAHATOPOM TOPMOXKEHHsl B HefpOHaX KOpbl MO3ra SIBJISIETCSI raMMa-aMHHOMAc-
JgHas Kucnora. Ee aHtaroHmcraMu — GHKYKYJHH M THKDOTOKCHH.

ITIposo/KATeIBHOCTS TIPOLECCa TOPMOIKEHHS, BBHI3HIBAEMOrO OJIHHOUHBIM adepent-
HBHIM DPa3Npak€HHEeM, B Pa3HBIX KODKOBEIX HeHpOHAX HEOAHHAKOBO H KoJeGaercsi or 20 1o
300 mc. OHa 3HAYHTENBHO YBENHYHBAETCS MOJ BJHSIHHEM 6apGUTYPATOB U XJa0paao3el. Top-
MOZKeHHEe B HeHPOHAX KOPbl MO3ra CHOCOGHO K BPeMEHHOH CyMMANMH M NPH PHTMHYECCKOM
PasApa;KeHuH MOMKET IPOJAOJIKATBCA CTOJBKO, CKOJBKO JJIHTCS PAa3apazkeHHe.

B orser Ha addepentHoe pasgpazkenne TOpMOKeHHE B KODKOBOM HEHDOHE MOXKET BO3-
HHKATb KaK TEePBHYHO, TaK H IOCJTE KDPATKOBPEMEHHOrO BO3GYKAGHHA. ¥ 3HAUHTEAbHOMN
UacTH KODKOBLIX HEHDOHOB IOC/Ie TOPMOXKEHHSI BO3HHKAeT BO3GYIKACHHE THIA «OTHAUHS.
OTO NPHBOAHT K TOMY, 4TO GOJBUIMHCTBO KOPKOBHIX HEHpOHOB, YYacCTBYIOUIHX B peaxkluu
Ha pasjiipaKeHue, peardpyioT (asHbIMH OTBETaMH, COCTOSIMMH H3 NEPHOMAOB BO3GY:KACHHS
H TOPMOKEHHs; INpHYeM BO3CYJKJEHHe BEHISHIBACT TOPMOIKEHHE, a NPEKPAIIeHHe TOPMOJKE-
HHS MPHBOAHT K BOSHHKHOBEHHIO IOCTTOPMO3HOrO BO3COYXKIEHHS, YTO A4€T HAualo HOBOMY
IHKIY: BO36YyKAeHHE — TOpMOxKeHne. Takum 06pasoM, TOPMOKEHHe B KOPKOBBIX HeHpoHax
MOXKET NPHBOAHTE KAaK K YKOPOYCHHIO M INPEKPAlleHHI0 MX PeaKuuii Ha pasjpakeHue, TaKk
H K €€ yIJIHHEHHIO.

Topmorkenne B HelipoHAX KOPH MO3ra OCYIIECTBISIETCH Ipu 00A3aTeNbHOM YYacTHH
CNeLHaJH3HPOBAHHBIX TOPMO3SIIIHX HEHPOHOB, HAXOAAIMXCS BO BCEX O6NACTAX H  CIOSIX
KOPHI MO3Ta.

B npoekmHOHHEIX o6jacTsix Gosblias yacThb TOPMO3SLIHX HEHPOHOB HAXOAHUTCH HA
BXOJ€ B KOpDY MO3ra H BO30YiK/JaeTcs MOCTYNAIOUHMH B Heé HMIYJbCAMH — MOHOCHHAI-
THYECKH. VIMIy/IbCBI 5THX HelPOHOB BHI3HIBAIOT TOPMOIKEHHE COCCLHHX KOPKOBBIX HeHpOHOB,
KOTOpOE ABJIAETCS, TaKHM 00pasoM, NPAMbIM ad(epeHTHHM AUCHHANTHUCCKHM TOPMOIKEHH-
eM. Uacth KODKOBLIX TOPMO3SIHX HefpOHOB BO3GYkKaeTcs uyepe3 BO3BPATHLIE KOJIATE-
panu aKkcoHOB HeHpPOHOB Bxoja. Bosuukaloliee Nmpu 3TOM TOPMOIKEHHE SIBJISETCH BO3BpAaT-
HBIM. JIJIMHA aKCOHOB TOPMO3SIIUX HEHPOHOB KoJeGaeTcs OKoaMo 50—60 MKM BO BTOPOM
u or 50 no 1500 MKM B ueTBEPTOM CJIOSIX! KOPHI MO3ra, YTO HeOoGXOMHMO YUHTHIBATH IPH
PEIIeHHH BONPOCA O B3aHMOJEHCTBHH MEXK]y HelipOHAMH, HAXOASIIUMHCA B DA3HBIX KOPKO-
BBIX KOJIOHKaX.

Jlo6oe addepentHoe pasnpakeHHe BHIBBIBAET BO30yJK/eHHEe OJHHX HEHPOHOB - KOPHI
MO3ra M TOPMOIKEHHE ADYIHX, NIpPHYEM KOJHYECTBO HEHPOHOB, NOJABEPraloOUIHXCS TOPMOKe-
HHIO, SHAUHTEJILHO IPEBOCXOJHT KOJHYECTBO HeHPOHOB, PEATHPYIOLHX TPH 3TOM HMIYJIbC-
HEIM BO30OYXKJeHHEM. DTO YKa3biBaeT HAa AKTHBHOE YUacTHe mpolecca TOPMOZKEHHsI B Iepe-
paGoTKe CeHCOPHOII HMIYJIbCAIHH, [IOCTYTAIOMIell B KOPY MO3ra.

Ananus rucrorpaMm ckpeiThix nepnogoB TIICII, BIICIT u mHKOBBIX MOTEHI[HAJIOB,
BOSHHKAIOIMX B KOPKOBEIX HefipOHaX NpH JelcTBHH addepeHTHOro pasipakeHHsi, MO3BO-
JIACT ONPE/AENHTb JHHAMHKY Pa3BHTHs NPOLECCOB BO3OYXKIEHHS M TOPMOJKEHHS H WX B3a-
HMOJICHCTBUSL B GOJIBIIHX NONYJIALUSAX HeiipoHoB. JlaHHBIE O TOM, YTO B npolecce pasBH-
TH KODKOBOH peakUHH Ha pasjparkeHHe KOJNHYECTBO 3aTOPMOKEHHBIX HEHPOHOB GEICTPO
YBEJIHUHBACTCS, H UTO 3TO YBEJIHUYEHHE CONPOBOKIAETCA CHAYAJSA YMEHBIIEHHEM KOJHYECT-
Ba HEPOHOB, PEarHPYIOUIHX HMIYJIbCHHIM BO3OYIKICHHEM, a 3aTeM M MOJHEIM npexpalieHn-
€M KODKOBOH peaklud Ha pasjpazKeHHe, yKAsblBAET HA BAKHYIO DOJb npoiecca TOPMO-
ZeHHsT B OTPAHMYCHUH BPEMEHH TeUeHHsi KOPKOBOH peaklunm Ha pasapasenwe. ITpm meiict-
BHH a(hePEeHTHOrO Pasipa;KeHHs TOPMOXKEHHE BOSHHKAET KAK B HeHpoHAX BXOAA, TAK H B
HeifipOHAX, PACMOJIOKEHHBIX B MOCAEAVIOUIHX 3BEHbSX KODKOBLIX HEHPOHHBIX Iemeidl. DYHK-
LHOHAJIbHOE 3HAUCHHE TOPMOXKEHHS B NEPBOM C/yuyae COCTOHT B TOM, UTO IPH 3TOM YMEHb-
IIAeTCs KOJNMYECTBO HEHPOHHBIX Ilemel, yyacTBYIOI[HX B KOPKOBOH DeakmuH Ha pasapaxe-
HHE, T. €. NPOHCXOAMT KOHIEHTPalHsi BO3OYKAEHHS, UTO HMEET OrPOMHOE 3HAueHHe B Jesi-
TEIBHOCTH KOPbl Mo3ra. Bo BTOpOM cilyuae MPOHCXOAHT OrpaHHuEHHE PACIPOCTPAHEHHS BO3-
OyXJeHHS IO KOPKOBBHIM HEHDOHHEIM IENSIM, UTO MOCTENeHHO NPHBOANT K IPEKpauieHHio
KODKOBO# peakuuu Ha pasjpazkeHue. Takum oGpasom, TOPMOZKEHHEe OrpaHHYHBAET pacrpo-
CTpaHeHHe BO3CYXKJEHHS B KOPe MO3ra B NPOCTPAHCTBE H BO BPEMEHI.

KopxoBrie HeiipoHEl, BO3Gy:kaaeMble pasipaskeHHeM HX PELENTHBHBIX MOJIel, TOPMO-
SATCA PasNpazKeHHeM COCEAHHX DELeNTHBHBIX IOJMeH. DTO MPHBOAHT K TOMY, UTO BO3GYIK-
ACHHE TOMYJISIIHH KOPKOBLIX HEHDOHOB, BLI3BIBAEMOE Da3[pakeHHeM HX PEeLeNTHBHOTO MO-
J151, CONPOBOXKIAETCS TOPMOMKECHHEM COCEJHHX HEHpOHOB, 0GPasyIOIIHX BOKPYT BO3GYKACH-
HBIX HEHDOHOB 30HY TODPMOXKEHHsI, YTO CHOCOGCTBYeT KOHTPAcTHPOBaHHIO addepeHTHOro
Pa3fpaxKeHHst H CIOCOGCTBYET €ro BOCIPHSTHIO.




