HEUPOXHMHA, 2023, mom 40, Ne 1, c. 35—47

TEOPETUYECKUE
PABOTbI

YIK 612.822.3

O CXOJACTBE MEXAHM3MOB OBPABOTKU OBOHATEJBHO,
CJIYXOBOH " 3PUTEJIBHOM MH®OPMAIIMU B ITHC (TUIIOTE3A)

© 2023 r.

N. I'. Cuibkuc*

Dedepanvroe eocydapcmeenHoe 6100xcemuoe yupedicoenue Hayku Mucmumym gvicuiel
HepeHoll deamenbHocmu u Helipogusuonoeuu Poccutickoil akademuu nayk, Mockea, Poccus
IMocrynuia B pegakimtio 07.11.2022 1.

ITocne mopa6orkm 08.11.2022 1.

IMpunsra k nmyonaukamnuu 09.11.2022 1.

IIpennoxeH BO3MOXHBIN MeXaHU3M O00pabOTKM 3aIlaXxOB B HEMPOHHOM CeTU, KOTOpasl BKJIIOUYaeT OOOHS -
TeJIbHYIO JIYKOBUILY, TMPHU(OPMHYIO KOPY, OOOHSITEIbHBIN OYyTOpOK, SIBJISIOLINIACS YaCThbIO BEHTPAJILHOTO
CcTpYaTyMa, BEeHTPaIbHBIN MATUAYM, MEIUOA0P3aTIbHOE TaJlaMUUeCcKOe SIIPO U OPOUTODPOHTATBHYIO KO-
py. CormacHo 3ToMy MeXaHu3My, 10(haMUH, BbIIEJISIONIUIICS HEMpOHAaMU CPeIHEero Mo3ra B OTBET Ha 3arax
1 Ha MOAKpeIIeHne, KaK 1 aHTarOHUCTHI aJleHO3WHOBBIX PELIENITOPOB, OMpeneeHHBIM 00pa3oM MOIYJIM-
py1oT 3DEKTUBHOCTD BO3OYIUTENBHBIX CHUHANITUYECKUX BXOJOB K ITUITUKOBBIM KJIETKaM OOOHSITEJIbHOTO
Oyropka, MpoeupyIONIMXCs B BEHTPAIbHBIN MALIUAYM. B pe3ynbTaTe MpOMCXOAUT pacCTOPMaXKMBaHUE CO
CTOPOHBI BEHTPAJIbHOTO NaJUTMayMa HEMPOHOB OOOHSITEIbHOM JTYKOBUIIbI, KOTOPOE CITOCOOCTBYET (hOpMU-
POBaAHUIO Ha HUX, a TAKXKe Ha MX KJIETKaX-MUILIEHSX B TUPU(GOPMHOI KOpe KOHTPACTHBIX OTOOpakeHU A 3a-
naxoB. OMHOBPEMEHHO ITPOUCXOIUT PACTOPMaXKMBaHVE HEMPOHOB MEIMOIOP3JIbHOTO SIIpa U YBEJIMYEHUE
aKTUBHOCTU MX KJIETOK-MUIIIEHeil B OpOUTO(POHTATIbHOI KOpe, KOTopasl Bo30yXknaeT HeMPOHBI TTUPU-
¢opMHOIT KOpbl. DTO CIMTOCOOCTBYET MHAYKIIUM JUIMTEILHOM MOTEHIIMAIIMM Ha BXOAaX M3 OOOHSTEIbHOM
JIYKOBMIIBI B MUPUGOPMHYIO KOPY M 3alIOMUHAHUIO OTOOpakeHu i 3armaxoB. BriepBbie yka3zaHo Ha TO, YTO
MeXaHU3M 00pabOTKHY 3araxoB aHAJIOTUYEH TTPEIIOXKEHHOMY aBTOPOM paHee MeXaHU3My 00pabOTKHM CITy-
XOBO#1 U 3puTeNbHON MHMOPMALIMK B TOMOrpadMyecKu OpraHM30BaHHbBIX LIETIIX Kopa—Oa3ajibHble TaH-
IIMM—TaJlaMyC—KOpa, KOTOPbIE BKJIIOUAIOT MEPBUYHbBIE 1 BBICIIIME 00JIACTHU CIIyXOBOM U 3pUTEIbHOI KOPHI,
a Takxe npedpoHTanbHy1o Kopy. IlpeamnonoxeHo, 4To MexaHu3M 00paboTKM 00O0HATEILHOM NH(MOpMAaLIIU
aHaAJIOTMYEH Y MO3BOHOYHBIX, HAXOMSIIIMXCS Ha Pa3HbIX CTAIUSIX 9BOJIOLIMHY, BKIIIOUasi MUHOT, BCJIEICTBUE
cxoncTBa (hyHKIIMOHAIbHOM OpraHu3aliuu 0a3ajbHbIX TAHIJIMEB U UX CBSI3ell ¢ IPYrUMMHM CTpyKTypamu. M3
MpeIaraeMoro MexaHu3Ma cjieIyeT, YTo B TeX clydasix, Koraa 1ohaMUHOBBIE ITpemnapaThl He 3¢ (GeKTUBHbI
IIJIST BOCCTAHOBJICHUST OOOHSTHUS, 3KelaTeJIbHO UCITOIb30BaTh aHTaTOHUCTBI aAeHO3MHOBBIX A2A pelenTo-
poB. B nonb3y aTOro npenckaszaHusi CBUAETEbCTBYIOT JaHHbIE 00 YIy4lleHUU OOOHSIHUS Y MAllMEHTOB C
COVID-19 nipu ux je4yeHU aHTaroHuctTaMu A2A pelienTopos.
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BBEIAEHUE

PaznmnyeHne 3ammaxoB BO3HUKAET YK€ Ha paHHUX
CTaaUsIX DBOJIIOLIMU U SIBJISIETCSI OOHUM M3 HEOOXOIU -
MbIX YCJIOBI/Iﬁ BbDKMBAaHUA 1 aJ€KBATHOI'O ITOBEACHMA.

IMpunsteie cokpameHusi. bIT — 6a3zanbHble Tanmuu;, BIT —
BeHTpaibHbIl namuayM; BIIIT — BeHTpasibHOE mnoje mo-
kporuky; I u A1 — nutenpHas nerpeccus U MOTeHIIAALIMS
9 GEKTUBHOCTH BO30OYIUTEIbHON CUHANTUYECKOMN Mepenavu,
cooTtBeTcTBeHHO; K—BI'—T—K — HeiipoHHas menb Kopa—6a-
3aJIbHbIE TaHINIMU—TajgaMmyc—Kopa; MJISl — Menuonop3aibHoe
sapo tanamyca; Ob — oboHsITenbHBIN Oyropok; OJI — o6oHsI-
TenbHast ykoBulia; ObK — opbutodpoHTanbHas kopa; 1K —
nupudopmHas kopa; 3I1K u nI1K — 3amHsis 1 iepeaHsist 9acTu
I1K cootBercTtBeHHO; [104 — nepenHee 0OOHSTEIBLHOE SIAPO;
IIdK — mpedponTanbHast kopa; 1S — mpumnexaniee siapo;
UBk u YBp — xoMmnakTHasi U peTUKYISIpHasI YacTU YEPHOIO
BEIIECTBA COOTBETCTBEHHO
* Anpecar mjist KoppecrionaeHuuu: 117865 Mocksa, yi. Bytie-

poBa, 1. 5a; ten.: 495-789-3852, email: isa-silkis@mail.ru.
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OO6oHsTENIbHAST CUCTEMAa MJIEKOIUTAIOIIMX CpPaBHU-
TeJIbHO XOPOIIO U3ydyeHa U 001aiaeT COCOOHOCThIO
K TUIACTUYHOCTU Ha pa3HbIX YPOBHSIX 00pabOTKH,
BKJIIoUasi oboHsTeabHy10 aykoBulily (OJI) u nupu-
¢opmuyio kopy (IIK). Kak u B Apyrux ceHCOpPHBIX
CUCTeMax, Ha TJIACTUYHOCTb B OOOHSITEIbHOI CUCTEe-
M€ MOTYT BJIMSITb HUCXOJSIIINE BO3ACUCTBUS U3 00-
JlacTeil Mo3ra, y4acTBYIOIIUX B ITpolieccax BHUMaHUs
n obyueHus [1]. B o6paboTke 060HATEIbHOI MHMOP-
Maiuu, nocrynamoiieid B OJI oT 000HSATETbHBIX CEH-
COPHBIX HEMPOHOB, YYACTBYET TaKKe OOOHSITEIIbHBIN
oyropok (OB), aBsgOIIMiicsS 9YaCThbIO BEHTPAJIbHOTO
cTpMaTyMa, KOTODPBIii Ha3bIBAIOT TPUJIEXKAIIUM SII-
poM (I14). CrpuaTyMm sIBJIsIeTCSI BXOMHOM CTPYKTYpOId
6a3anpHbIX TaHmmeB (BI), momyyaroieit Bo3oykie-
HUe U3 KOphl U Tajamyca. B Ob mocTymnarmT curHasbl
n3 OJI u I1K (puc. 1). Heiipoxumuueckuii coctaB Ob
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Puc. 1. CxeMa opraHu3allii MEXHEMPOHHBIX CBsI3eil B
HEMPOHHOI CeTH, BKIIIOYAIOIIeil OOOHSITEIbHBIE CTPYK-
Typbl. BI1 — BeHTpanbHbiil nasumaym; BITIT — BeHTpans-
Hoe mnoJjie nokphiku; Ob — 00OHSTeNbHBIII OYropok;
OJI — obousTenpHas aykoBuna;, OdK — opoburodpon-
tanpHasg Kopa; [1K — nupudopmuas kopa; [1OA — ne-
penHee oboHsitenbHoe sinpo; C—H u C—I1 — crpuoHu-
rpajibHbIE ¥ CTPUOTIA/UTAAAPHBIE ITUTTUKOBBIE KJIETKH COOT-
BeTcTBeHHO; UBK 1 UBp — KoMmakTHast M peTUKyIsipHast
YaCcTH YEPHOTO BellleCTBa COOTBETCTBeHHO. DI — sHTOME-
IyHKYJISIpHOE SiApo. MajieHbKUe TPEYTrojbHUK U KBaIpaT —
MOTEHLIMMPOBAHHBIN U IENPECCUPOBAHHBII BO3OYIUTEIb-
HBIIl BXOJ COOTBETCTBEHHO. JIMHUU, 3aKaHYMBAIOIIMECS
CTpefKaMu U poMOamMu — BO30YIUTENbHBIE U TOPMO3HbBIE
BXOJIBI COOTBETCTBEHHO. [IITpUXITyHKTUPHBIE JIMHUU C OT-
KPBITBIMU CTpEJIKAMU — 10DaMUHEPTUYECKUE BXOIBI.

CXOJIEH C HEMPOXMMUYECKMM COCTABOM CTpHaTyMa 1
I14, a Ha mmMKoBBIX KieTKax Ob, Kak 1 Ha TN -
KOBBIX KJIeTKax ctpuaryma u I15, mmerorcst nopamu-
HOBBIE 1 aJICHO3MHOBBIE peLienTopkl [2—5].

Panee HamMm OBIT TIpeAJIOXKEH THUINOTETUYCCKUIA
MeXaHU3M 00pabOTKU 3pUTEIbHBIX U CIYXOBBIX CTHU-
MYJIOB, 6a3upyomuiics Ha 1opaMUH-3aBUCHUMOM pe-
OpraHu3aluy aKTUBHOCTU B TOIOrpaduyecku opra-
HU30BaHHBIX HEMPOHHBIX LIeTIsSIX Kopa—Oa3ajabHble
ranmun—ranamyc—kopa (K—bI'-T—K) [6, 7]. B pe-
3yJIbTaTe 3TOI peopraHr3aIMi B COOTBETCTBYIOIINX
00JIacTSIX HOBOM KOpbI (POPMUPYIOTCSI KOHTPACTHbIC
HeiipOoHHBIE 0OTOOpaKeHUST CEHCOPHBIX CTUMYJIOB. DTOT
MEXaHU3M OTJINYAETCs OT IITMPOKO U3BECTHOTO TMITO-
TETUYECKOTO MeXaHW3Ma (DYHKIIMOHUPOBAHUS IIe-
neit K-BbI'-T—K, Ho K HacTosI1IeMy BpeMeHH ITOJIy-
YEeHO €ro 3KCrepuMeHTaJIbHOE MoATBepKaAeHUE [8].

B pat6orte [9] BbiaBuHYTO TIpeamnonaoxenue, 4yro OJI,
XOTSI M HE SIBJISIETCS TOYHBIM T'OMOJIOTOM TajJlaMU4e-
CKOTO siipa, HO 00JIafaeT CXOMHLIMU CBOMCTBAMU U
UTPAET TY K€ POJib, UTO U TAJIAMYC, TOCKOJIbKY (hyHK-
LIUU 3TUX CTPYKTYp OYeHb Moxoxu. Kak u tamamyc,
OJI sBisteTcss mociienHe cTaareil CEHCOpHOI o0pa-
OOTKM TIepen TOCTIDKEHNEM TIEPBUYHBIX 00/1acTei KO-

pel. Ee pacrionoxkenune 1mo3BossteT 3(Pp@HeKTUBHO KOH-
TPOJMPOBATH TTOTOK MH(POPMALIMU 10 TOro, KaK IMpo-
u3oiiaer ee oo6padborka B kKope [9]. HelipoHHas uienb,
cocrostmiasg n3 OJ1, ITK m OB, B KoTOpOIi ITpONCXOIUT
o0paboTKa o0oHsTeIbHOM MHMpopMaliuu (puc. 1),
MMEET ONpeIe/IECHHOE CXOACTBO ¢ (PYHKIIMOHAJILHOM
opranm3anmeii HelipoHHBIX lieneit K—bI'-T—K, B
KOTOPBIX OOpabaThIBaeTCsl 3pUTENbHAsT U CIIyXoBas
nH@opmanusa. Ha 1o, 4T0 00OHSIHME U OpyTUe CEH-
COpHBIE MOIAJIBHOCTIMHM MOTYT 00OpadaThIBATHCS
CXOIOHBIM 00pa3oM, a crieluduIeckre ncuxopusnde-
CKHME XapaKTECPUCTUKU OOOHSIHUSI CJIEAyeT OTHECTU
cKOpee K paHHEMY BOBJICUCHUIO JTMMOUYECKOM CHCTe-
MBI, YeM K KOHLIENTYaJIbHO IPyrOMy CII0COOy 00paboT-
KU, yKa3zaHo B pabote [10]. Hamu He HalineHo ucciieno-
BaHUI, OOBSICHSIONIMX IIPUYMHBI CXOACTBA MEXaHM3-
MOB  00OpabOTKM  pPa3sHOMOIAILHON  CEHCOPHOM
nH(GOpPMAaLUN.

Lenbio HacTosIeH pabOTHI SIBISIIIOCH 000OCHOBA-
HME BbIIBUTaeMOM THUIIOTE3bl O CXOACTBE MEXaHM3-
MOB 00OpabOTKM OOOHSTEIbHBIX, CIYXOBBIX W 3pHU-
TeNbHBIX CTUMYJOB. Ilpu pelreHMM mocTaBJICHHOMI
3aJa4M UCHOJIb30BaHbl U3BECTHBIC U3 JIUTEPaATypPhl pe-
3yJIbTaThl SKCIIEPUMEHTAIbHBIX UCCIeAOBaHMI (PyHK-
IIMOHAJILHOM OpraHu3aliuid OOOHSITEIbHON CUCTEMBI
W OCOOEHHOCTEU BOCTIPUSTHUS 3aTTaXOB.

OCOBEHHOCTU ®YHKILMOHAJIbHOW
OPTAHM3ALIMM MEXKHEVPOHHbBIX
B3AMMOJIEICTBUI B HEHPOHHOU CETH,
BKJIFOYAIOLIEN OBOHSATEJIBHYIO
JIYKOBULLY U OBOHSITEJIbHBIE
OBJIACTU KOPbI

3anaxu BOCIMPUHUMAIOT PaclojoXeHHbIE B 000-
HSATEJIbHOM SIUTEUN PELENTOPbl OOOHSATENIbHBIX
CEHCOPHBIX HEAPOHOB, UbM aKCOHBI OKAHYMBAIOTCS B
OJI, dopmupys rmomepyinl (Kiryooukm) [11]. TIpu-
MeJaTeJIbHO, 4YTO KOoJInuecTBO Ki1yooukoB B OJI u ko-
JINYECTBO KOHBEPTUPYIOIIMX HA HUX aKCOHOB OOOHSI -
TEJIbHBIX CEHCOPHBIX HEMPOHOB y yesioBeka (16 : 1)
3HAYUTEILHO OTJIMYAETCsI, HamprumMmep, oT Mbi (2 : 1)
[12]. BciencTBue 3TOro y HUX IOJDKEH OBITh pa3iiny-
HBIM U XapakTep KOAMpPOBaHUS MHGOPMAlLUY B aK-
TUBHOCTU HelipoHoB OJI.

I'momepyibl peacTaBasioOT cob0it PyHKIIMOHATb-
HbBI€ €IUHUIIBI CO CJIOKHOI CEThI0 CHHAIITHYECKMX
ca3eit [13]. Ha moBepxHoctu OJI MiieKOnMUTAIOINX
PacCIIOJIOXKEHO HECKOJIBKO THICSY IIIOMEpPYJl, KaxKmas
13 KOTOPBIX pearupyeT Ha OIpeAcIeHHOE CBOMCTBO
3amaxa [12]. B cioe miomMepyi, akTUBUPYEMBbIX C pa3-
HOM aMITIMTYIOM, 3aI1ax IIpeodpa3yeTcs B Crieldur-
YyecKyto Tornorpaguyeckyro kapry [14, 15]. O6yuyeHue
MIPUBOIUT K JINTEJIBHBIM TUIACTUYECKUM IIePECTpOii-
KaM aKTMBHOCTU PEarvdpyrolrx Ha 3ariaxy BBIXOMHBIX
MUTPAITBHBIX/ITy4KOBBIX Ki1eToK OJI [16]. Ha Bo30ymm-
TesbHBIX BXomax B OJI namytmpyercs HMJIA-3aBncn-
Masi JutuTeNnbHas moreHumanys [17]. [laTTepHbl akTUB-
HOCTH IIPOEKIIMOHHBIX HelipoHoB OJI mpencraBissioT
co0oI1 TepBUYHBIE OTOOpaKEHUsI 3araxoB B MO3re
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[13], Torma KaK MX BOCHIpUITHE TPeOyeT MHTETPaIINH
C BBICIIUMU KOPKOBBIMU obOacTsimu [18].

OT BBIXOOHBIX MUTpaIbHBIX KJIETOK OJI curHaibl
IIOCTYNAIOT B IIepegHee oboHsATeabHOoe saapo (ITOS),
aotHero B IIK [19] (puc. 1). Heiiponsl ITO oTBeua-
IOT Ha 3aItaXx BO30YXKIEHUEM, TOPMOXEHUEM M OT-
ctaBjieHHBIM Bo30y:xkmeHueMm [20]. B T1O, pennm-
npokHo cBs3aHHOM ¢ OJI u ¢ T1K, umerorcs nse oba-
CTH, KOTOpHIE pearupyroT Ha 3alaxu pa3jindHbIM
obpazoM. Bo BHewHeit yvactu ITOS, xak u B OJI, 3ana-
X1 OTOOpaxkaroTcsl Tororpadudecku. B mpyroit vactu
I1OSI oToGpazkeHMe 3a11axoB SIBJISIETCS pacipeneieH-
HbIM, Kak 1 B [1K [21]. [Tonaraior, 4To MOCKOJIbKY B
1O mmeroTcsa TMpaMuIHBIE HEMPOHBI, TTO CBOI-
CTBaM CXOIHbBIE C HEIipOHAMU KOPHI, €eT0 MpaBUJIbHE
cautath Kopoit [22]. Bxox n3 IO MoxkeT mpuBoO-
JIUTh K 3HAYUTEITBHOMY YCUJIEHUIO aKTUBHOCTHU HEll-
poHoB I1K, Tak KaKk OH aKTUBUpPYET Ha 3TUX KJIETKax
HMJIA-peuenTophl 1 OKa3bIBaeT Ha HUX JIMIIb CJia-
0oe aucuHanThyeckoe TopMmoxeHue [23]. O0 aph-
(GEKTUBHOCTM Tepemadn curHajoB B 1enu OJI—
IMOA—IIK cBUAETENbCTBYIOT HAaHHBIE O TOM, 4YTO
crumyisinys OJI ¢ wacroroii 100 I'n mpuBOIUT K mo-
SIBJICHUIO CPaBHUTEJIBHO CHMJIBHBIX OTBETOB B [TOS n
IIK [19]. CnoHTaHHasi akTUBHOCTh HelipoHOoB OJI
NPUBOAUT K CIIOHTAHHOW aKTUBHOCTU HEWPOHOB
I1K. ITosiBeHue 3amaxa BbI3bIBAET OTBET HEMPOHOB
Bo BTOpoM ciioe 1K, ripu aTom mpumMmepHo y 15% Kiie-
TOK CITOHTaHHAasI aKTUBHOCTD YBEJIMYUBAETCSI, a IIPU-
MepHO y 15% — nuarnbupyertcs [24].

OO0oHsATebHAsI KOpa UMeeT ONpeNeIeHHOE CXOMI-
CTBO C HEOKOpTeKcoM [25]. Hanpumep, B mepBUYHBIX
CEHCOPHBIX 00JIaCTSIX HEOKOPTEeKCca IeHAPUTHI TAPa-
MUIHBIX KJIETOK BETBSITCS MEHBIIIE, YeM B BBICIIIUX.
AHaJIOTUYHO, B TOI YacTU OOOHSITEIbHON KOPbI, KO-
topas omke K OJI (B omHoit n3 yacteii I[104), Heitpo-
Hbl UMEIOT MEHBIIIME TTPOCTPAHCTBEHHBIE pa3Mephbl U
0oJ1ee KOPOTKME TeHAPUTEL, IO CPAaBHEHUIO C HeiipoHa-
mu B 3anHeit yactu 1K (3I1K) [25], roe, mo-Buamumo-
MY, OCYIIECTBIISIETCS 00JIiee BEICOKasl CTeIIeHb 00pa-
ootkm. Kaxnprit Heiipon I1K gepes3 ITOS moaygaer
KOHBepreHTHble Bxoabl oT rimomepy OJI. ITokazaHo,
YTO IIPU MOCTYIUIEHUM BO30OYKIEHMSI OT OMHOTO 000-
HSITEJIBHOTO CEHCOPHOTO HelipoHa aKTUBUPYETCSl He-
0OJIBIIIAsE XOPOIIIO OYepUeHHasT 00/1acThb (ISITHO) B Ie-
penueii yactu I1K (nl1K), Ho 3Ta 06;1acTh MHOTO 00JIb-
mre, yeM obGmacte B OJI [26]. PemenTtuBHBIE OIS
3amaxoB B nl1K cpaBHUMBI ¢ pelleNTUBHBIMU ITIOJISI-
MU MUTPaJIbHBIX/TTYy4KOBBIX KJIeTok OJI, mpuuem pe-
LIENTUBHBIE 1051 HelipoHoB B [1K BeICOKO nrmHaMM4-
Hbl [15]. OtnenvHble TupamuaHbie KieTku 1K co-
eOIUHEHBI MEXIYy COOOM ThICIYaMU BO30YIUTEIbHBIX
CUHAIITUYECKUX CBSI3€i, KOTOPhIE PACIPOCTPAHSIIOTCS
B IIK, B ocHOBHOM, 0e3 ocJiabyieHus1, 00pa3ysi 00JIb-
IIIyI0 BO30YKACHHYIO ceThb. Ha akTMBHOCTh HEMPOHOB
I1K BnusieT u Bo3BpaTHOE TOpMOxeHue. BrIzBaHHOE
3araxoM MHIMOMpoBaHue NpaMUIHbIX HelipoHoB ITK
OBIJTO PACIIPOCTPAHEHO ropas3no 0oJiee IIMPOKO, YeM
Bo30yxaeHue [18]. [Mockonbky B 1K nmerorces 6 -
OB TOPMO3HBIX MHTEPHEHPOHOB [27], HEe MCKITIOYEHO,
YTO MOXET MMETh MECTO HE TOJbKO MHTMOMpOBaHUE,
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HO M pacTopMaxkuBaHue. biiarogapst HaIU4uIO peKyp-
peHTHoOI ceTu, achepeHTHBI BXOI MOXET YCUJIUBATh-
CSl WUIY TIOJABJISITECSI, CITOCOOCTBYSI (POPMUPOBAHUIO B
I1K aHcamOiieii KJIeTOK, Kogupyloolux 3amax [28].
ITpu nepenave CUTHAIOB OT MUTPATIbHBIX/TTYYKOBBIX
kiteTok OJI B 00OHSTENBHYIO KOPY B Heil (hopMuUpyeT-
csl KapTa 0OBbeKTOB 3amaxa [29].

B otmmmame ot OJI, B IIK HeT pa3neneHus Ha oTipe-
JleJIeHHBbIE TPYIINbI KJIETOK, pearupyrommx Ha orpe-
JIeJICHHBIN 3amax, a o0pa3yeTcs pacupeneaeHHas: CeTb,
B KOTOPOI pa3HbIe 3aIlaxyl aKTUBUPYIOT YHUKAJIbHBIE,
HO paccpeaoTOYeHHbIE aHCAMOJIM KOPKOBBIX HEMPO-
HOB, TipruyeM y HeiipoHOoB ITK MoryT OBITE TIEpeKphI-
Batolmecs peuentuBHbie mos [30]. Takum obpaszom,
ITK otnmmaaeTcst OT APYTUX CEHCOPHBIX 00JIacTe HOBOM
KOpBbI, B KOTOPOI KJIETKM, OTBEUAIOIIe Ha CXOMHbIC
CBOICTBA CTMMYyJIa, 0Opa3yioT kiactepsl [30]. Y 6onb-
IIMHCTBA IMTO3BOHOYHBIX OOOHSTEIbHASI CUCTEMA UME-
eT OOoJbIIOe MPEICTABUTEILCTBO B CTApOil Kope, a y
MJIEKOIIMTAIOIINX OOOHSITEbHBIE MPEICTaBUTEILCTBA
€CThb U B HEOKOpTEKCe, BKJIoUasl KaylalbHYIO YacTb
op6urodpoHTanbHoii Kopsl (ODK) [31, 32]. Bxon u3
I1K B OpK opranuzoBaH Tonorpaduyecku, Ipu 3TOM
aKCOHBI BBIXOOHBIX HeipoHOB I1K rpyrmupyrores B ma-
paJliebHbIE ITy4KM, KOTOpPBIE IepenaroT OOOHSITENb-
HYI0 MTH(MOPMALIIO B 00IACTH KOPbI 00jIee BEICOKOTO
nopsinka [33]. DTOT KOPKOBBII KOMITOHEHT BHOCHUT
3HAYMTENIbHBIN BKJIA B BOCIIpUsITUE 3aaxoB. B cBolo
ouepenb, KaynaiabHas 9acTh MeguanbHoit OGK Bimser
Ha aKTUBHOCTb HEHPOHOB BEHTPAJILHOTO MOJs IMO-
kpoiuku (BITIT), perynupyst KoHLIeHTpauuio noda-
MUHAa B BEHTPaJbHOM CTpUATyMe€ U OIIpeAcssis Xa-
pakTep LeJieHallpaBJIeHHOro IoBeAcHUs [34].

M3-3a 6ombliiioro yncia GyHKUMA, TpUNKUChIBae-
Mbix TTK, ronaratot, 4To 3TO HE MpoCTasi NepBUYHAasI
CEeHCOpHasi 00J1acTh KOpbl, a acCollMaTUBHasI, KOTO-
pasi cnmocoOHa MHTErpupOBaTh BXOJNSIILYI0 OOOHSI-
TEJIbHYIO WH(OpMAIIUIO ¢ HUCXOMASIIEH, TTOCTyIalo-
et U3 accolMaTUBHBIX obJacTeil 6osiee BHICOKOTO
ropsiaka, Takux kak ODK [35, 36]. AuHaMmuyeckoe
B3aumozeiicteue [1K ¢ npyrumu oOG0oHSITETbHBIMU U
He OOOHSTEIbHBIMU OOJIACTSIMU MMEET pelllarollee
3HauYeHue s GOPMUPOBAHUSI OOOHSITEILHOTO BOC-
MNPUSTUS U OBeJeHUYECKUX peakuii [36]. Y uenoBe-
Ka B OTBET Ha 3arax InaTTepHbl aKTUBHOCTU OOHapy-
xkeHsbl Kak B [1OS u OB, Tak 1 Bo pOHTaIBLHOM 1 BU-
COUYHOI 00JacTsx Kopsl [37].

Axconbl HeiipoHoB 1O u TIK mpoeuupytorcs
ooparHo B OJI [38] (puc. 1). IIpu aToM HeHTpOodyraib-
Hble HelipoHbl TTK, nHHEepBUpYyIOIIe KJIETKU 3€pPHU-
croro cyiosg OJI MBIIM, rpyIIUAPOBATIUCH B KJIACTEPHI
[39]. TTockoabky B oTaenbHble moMepysibl OJI mmocTy-
MmaeT MHHepBallusl OT KJIETOK KOPbl, HACTPOSHHBIX Ha
pa3IUYHbIC 3aI1aXy, KOpa MOXET MOIYJIMPOBATh paH-
Hue oroOpakeHus 3anaxoB B OJI, nudpdy3Ho nepena-
Basi CEHCOPHYIO MH(MOPMALIMIO B €€ IPOCTPAaHCTBEHHO
yriopsinoueHHYy10 ceTh [40]. Bo3oyxxnenune u3 I1K mo-
CTyIlaeT Kak Ha ocHOBHbIe KjieTku OJI, Tak m Ha
I'’AMKeprudeckue rpanyJIsipHbIC KJISTKH, SIBJISTIOIINC-
Csl OCHOBHBIM VICTOYHUKOM TOPMOXKCHUSI BBIXOTHBIX
HEMNPOHOB, IPUYEM STOT BXOI SIBJISIETCS IIACTUYHBIM
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Puc. 2. Cxema opraHu3alMu MeXHEWPOHHBIX CBsI3Eil B
HEMPOHHOI CeTH, B KOTOpOii oOpadaThiBacTCsi OOOHSI-
TelbHast nHPopMauus. M — Menuonop3ainbHOE SIAPO
tanamyca; BI1sn u BIIma — BeHTposaTepasibHast U Meau -
onop3ajibHasl YacTU BeHTpajabHoro namauayma; IpK —
npedpoHTanbHas kopa; [1 — mnpuiexainee sapo.
OcranbHble 0003HaYEeHMST KaK Ha puc. 1.

[18, 41]. MarnbupoBanue ocCHOBHBIX KiieToK OJI mos-
BOJISIET “O4epUYMBATh”’ MX aKTUBHOCTh U CITOCOOCTBYET
JUCKpUMMUHALIMU 3anaxoB. Kpome Toro, Ha MuTpasb-
Hele KieTku OJI Biusitor topaMuHeprudeckrue MHTep-
HelipoHbl [42, 43]. ITonaratoT, yTo mpsiMbie U 0OpaT-
aele ripoekumu OJI u 1K urparor pasHyio (yHKIINO-
HaJbHYI0 pPOJb B KOAMPOBAHMU WMHMOpPMALIUU O
3anaxax [39].

OO0oHsTHIE IBIISIETCS €TMHCTBEHHON CEHCOPHOM
CUCTEMOI 0€3 MPSIMbIX TaJaMUUYECKHUX TPOEKIIUA.
bruto npennonoxero, uro OJI u I1OS dpakruuecku
SIBJISIIOTCSI TaJlaMUYECKUMU cypporatamu [44]. ABTo-
pbl paboThl [45] monaratot, uto OJI BBIMOIHSIET POJIb,
CPaBHUMYIO C TAJTAMYCOM WM MIEPBUYHBIM 3pUTEITBHBIM
noJieM V1 B 3purtenbHOM cucteme. ComtacHO TUIIOTe3e,
BBIIBUHYTOI aBTOpaMu padotsl [9], OJI urpaet Ty XKe
poJib, 4TO U Taslamyc. HeilipoHbI TantamMuueckux siaep
pasfensioT Ha HEHpPOHbI CEpAlIEBUHBI U MaTpuKca.
MMeHHO HeipoHBI MaTpuKca IMPOEeLUPYIOTCS B MPO-
CTPAHCTBEHHO pacripe/iejieHHble 00JIaCTh BEPXHUX
cioeB Kophl nuddy3HbIM o6pazoMm. HeilipoHbl maT-
pMKca TajaMmyca WHHepBUpPYIOT Takxe bI, mpuuem
OIVH HEMPOH UHHEPBUPYET 00€e CTPYKTYpHI [46]. I1o-
CKOJIbKY aKCOHBI HEApOHOB KaxX 10 u3 riomepyst OJI
nuddysHo npoeumpytorcs B I1K [47], oHu mo cBoit-
CTBaM CXOXM C KJIeTKaMHW MaTpukca Ttajamyca. Ha-
MMpUMeEP, LEHTPOMEAUAHHOE SIAPO TajamMyca Comep-
JKUT TOJBKO KJIETKM MaTpukca [48]. CnemyeT OTMETHUTD,
YTO HEMPOHBI CPEIUHHBIX Si/Iep TalaMyca UHHEPBUPY-
10T ¥ CTpUATYM, U Te 00JIaCTH KOPbI, KOTOpbIE obecTie-
YUBAIOT KOPTUKAIbHbIE BXOIbI K TEM XK€ CAMbIM KOM-
nmapTMeHTOM B ctpuatyme [49]. Takum obpasom, 1ie-
mu K—BI'-T—K saBnasgioTcss 3aMKHYTBIMU. XOTSI HE

W CKJIIOYECHO, YTO HEUPOHBI OHOM U TOM K€ ITIOMEPYJIbl
OJI uanepBupyoT Kak Ob, tak 1 1K, HelipoHBI KOTO-
poii TIpoelpyroTcs B Ty ke oomactk OB, uTo u Helipo-
HBI 3TO JIOMEPYJIbI, TAKAX TAHHBIX HAMU HE HAUAEHO.

OCOBEHHOCTU ®YHKIIMOHAJIBHON
OPTAHU3ALIMU U MEXKHEMPOHHBIX
B3AMMOJENCTBWI B CETH,
BKJIIOYAIOILIIEN
OBOHATEJIbHBINA BYTOPOK

OOOHSTENBHBIN OYyTOPOK SIBIISIETCSI BEHTPAIbHBIM
nponorkeHrneM pakoBuHbI I15 u mpencrasisieT codoit
y3eJl B Me30JIMMONYECKOM JTo(haMUHEPTUIECKOM ITy-
™ [5, 50, 51]. Mexny Ob u IT4 umeercsa ¢pyHKIIO-
HambHOe cxoncTBo [51]. B OB, kak n B I14, mpoenn-
pyotcst pjopamuHepruyeckme Heiponsl u3 BIIIT u
KOMITIaKTHOM yacTu yepHoro BelectBa (UBK) [2, 4]
(puc. 1 1 2) u B HeM BbhICOKasi KOHLICHTpaLus goda-
muHa [52]. ITpoekimm n3 pa3ubix yacteit BITIT B Ob
u IT4 opranuzoBaHbl orpeaeaeHHbIM oopa3zoM. Jo-
damuHepruyeckue KjaeTKM 3aaHell MeAuaIbHOI 4acTu
BIIII npoeunpyroTcss B BEHTPOMEOUAIbHBINA CTpUaTyM
(Ob u pakoBuHy MemuanbHoi yactu [151), a xieTkm
JnatepaibHoit yactu BITIT npoerupyioTcs: B BEHTPO-
JlaTepalbHBbIil cTpuatyM (JmarepasbHyro 4dactb OB,
cepaueBuHy [ u narepanbHyio yacTb pakoBrHBI [141)
[50]. JodamuHeprnueckue KieTkn YBK, mmo-Bumm-
MOMY, MHHEPBUPYIOT JarepaiabHylo yacTtb Ob, Tak
KaK y MYTaHTHBIX MBIIIEN ¢ YMEHBIIEHHBIM YHCJIOM
nodamMuHeprudeckux kietok B YBK nMeHHO B 3TOM
gactiu Ob Habmogamm nedpnuut modammua [53]. ¥V
TaKMX MbIlIei KoHlleHTpauus nodpamutda B Ob Ob11a
cHIDKeHa Ha 27%, a B ctpuatyme Ha 75% [54]. Ilo-
BUIVIMOMY, pa3jd4Kie CBSI3aHO C TE€M, 4TO OOJIbIIIAs
yacTh npoeknnii n3 YBK moctynaer B mop3aabHYIO
MOTOPHYIO YacTh cTpuatyma. [IpuBeneHHbIe JaHHbIE
YKa3bIBalOT Ha pa3HbIi XapakTep BIUSHUS nodhaMrHa
Ha (PyHKIIMOHMPOBaHME HEMPOHHBIX LIeTeil, BKIIIoYa-
IOIIMX pa3HbIe yYaCcTKU CTprUaTyMa.

Haubonee pacripocrpaHeHHBIM THUIIOM KJIETOK B
OB, xak u B ¥l 1 mop3anbHOM CTpHUATyME, SIBJISTIOTCSI
IIATIMKOBEIE KJIETKU cpemHero pasmepa [55]. Onm
cocraBisioT 90—95% ot Bcero unciia HEMPOHOB [56].
Kak u B Apyrux yactsix cTprvaTyma, Ha IIMITMKOBBIX
kietkax Ob pacronararorcs nodpamuuossie 1 n J12
peuenTopsl [3, 5] (puc. 1). OTH pelienTopbl B OCHOBHOM
MOCTCUHANTUYECKUE U PacIoJiaraloTcsl Ha ACHIpUTaX
¥ royioBKax mumnukos [57]. B Ob 1 peuenropsl npe-
MMYIIECTBEHHO pPAaCMOJaraloTcsl Ha KJeTKax, 3KC-
MIpeccupyroImux ITMHOPMUH U BeliecTBo P, a 12 pe-
LIETITOPbI — Ha KJIETKaX, 9KCIIPECCUPYIOLINX IHKepa-
muH [58]. [IpumeuarenbHo, uto B Ob 51% kiteTok
3KCIPECCUPYIOT npernpoarHopduH, a 19% kineToxk —
Mperpo3HKedaIuH, TpUYeM 3TU KJIETKHU pacriojiara-
IOTCS B IJIOTHOM KiieTouHoM cioe OB (T.e. B cioe,
rae okaHuuBaiorcsa adpdepentsl u3 1K), Torna kak
KJIETKM, DKCIIpecCUpylole TMHOpOUH 1M 3HKeda-
JIMH HaaeHbl Bo Beex vactsax [T [59]. Ecnu yuecTs,
4TO OUHOPGUH BBIIEISIETCS U3 aKCOHHBIX OKOHYA-
HUI CTPMOHUTPAJIBHBIX KJIETOK, HAa KOTOPBIX pacIio-
naratorcs 1 peuientopsl, a sHKeaJIMH — U3 aKCOH-
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HBIX CTPHONAUIMIAPHBIX, HA KOTOPHIX PACIIONIararoTCs
2 perienTopsl, pe3yabTaThl padboTh [59] yKa3biBaloT Ha
TO, yTO ITK B0O30YXnaet B Ob GoJibliie CTPUOHUTPAJTb-
HBIX KJIETOK.

CTpUOHUTPANBbHBIC IIUITMKOBBIC HEMPOHBI ITPO-
eLIMPYIOTCS B PETUKY/ISIPHYIO YaCTh YePHOTO BEIIECTBA
(YBp) — onnHoro u3 BeixonHbIx siaep bI' [60]. B opy-
T'YI0 BBIXOIHYIO CTPYKTYpY BI' — BeHTpaJibHbIIT naj-
muayM (BIT) nmpoeumpytorcst Heitporsl OB, akcmipec-
cupymollre Kak 3HKedalnH, Tak 1 BellecTtBo P [61],
T.€. M CTpUONa/UIMAApHbIE, U CTPUOHUTpaJIbHBIE. To,
yto HeilpoHsl Ob npoenupytoTcsd Kak B YBp, Tak 1 B
BII, moka3aHo B pabote [2]. MHOXecTBeHHBIE 3 Pe-
pPEHTHBIE OKOHYAHMS IIPOSKIIMOHHBIX IITUIIMKOBBIX
HelipoHOB JaTtepaibHoi yactu Ob, dopmupylomiue
BEHTpaJbHBIN CTpUONA/UIUAAPHBIN MTyTh, MOCTYTAIOT
B OCHOBHOM B BeHTpoJIaTepaibHyI0 yacTh BI1, HO He-
KOTOpBIE IIOCTYIIAIOT B BEHTPOMEAUATIBbHYIO YacTh
BII, Torma kak mumnukoBsie KaeTku I npoenupy-
10TCd B 6ojiee Mennonop3aiabHbie yact BIT [62, 63]
(puc. 2). B BII mpoenupyoTcs IMUIIMKOBBIE KJIECTKI
I14, Ha xoTOopBIX pacrionaraiorcd Kak 1, Tak u J12
peuenTopsl [64]. 3 IpuBeaeHHBIX JAHHBIX CICAYET,
yto cBsI3u OB ¢ BeixomHbIMU cTpyKTypamu BI' aHa-
JIOTUYHEI cBsI3sIM I14 ¢ aTMMu cTpyKTypamu.

B Ob noctymaet Bo36yxxneHue oT HeiipoHOB OJI,
104, IIK u opouTanbHOI KOops! [2]. B otmmune ot
I141, B koTOpOM HET IOCIOiHOM opranu3anuu, B Ob
UMeeTCsl TPU KIIETOYHBIX ciiost [65, 66]. B Momeky-
JISIpPHBIN TUIEKCU(OPMHBIH cJioii 1 moctynaroT adde-
penTtbl 13 OJI [67]. B mimoTHOM ciioe 2 pacioiararorcs
TeJla IIUITMKOBLIX KJIETOK [68]. B HamGosee rimybo-
KM M 3aII0JIHEHHBIN CJI0M 3 MOCTYIal0T MHOTOUMC-
seHHbIe addepenTs u3 [1K [69]. B Ob ocobeHHO MHO-
ro adpdepeHTOB M3 BeHTpoKaymaabHoW dactu MK
[70]. B Ob npoeuupyroTcst Kak MUTpajibHbIE, TaK U
nyykoBble KiieTku OJI, mpuyeM ITyYKOBEHIE KJIETKU,
IIpoeunpyIoNnIrecs B cJIoi 1 aHTeponaTepalbHOIT 4a-
ctu OB, I9BISIOTCI OCHOBHBIM MCTOUHMKOM WHHEP-
Baunu OB [63]. Te knetku [1K, xoTopble nmorydaroT
BO30YyXXIeHME OT ITy4KOBBIX KiteTokK OJI, mpoeunpy-
JOoTCSI B cimom 2 M 3 aHTepoiatepaibHoit yactn Ob
[63]. TakuM oOpa3oM OOOHATEIbHAsT MHGOPMAIKS
u3 OJI moctynaet B 3Ty yactb Ob MOHO- 1 AMCcHHAII-
tnyecku. Kpome toro, Heitporsl Ob nony4yaior nH-
HepBaIMIo OT MMpaMUIHBIX KITeTOK 1K, Bo30yxknae-
MBIX B OCHOBHOM MUTpajbHBIMU KiieTkamu OJI.

DTU maHHBIE HE UCKJIOYAIOT BO3MOXHOCTHU TOTO,
YTO, KaK U B JPYTMX CEHCOPHBIX LICMSIX, CBI3bIBAIO-
IIMX TaJlaMyC, KOpYy M CTPUAaTyM, HEMPOHBI OMHOM
mmoMmepynbl OJI maHepBUpYIOT Te HelipoHk! 1K, Ko-
TOpbIE TIPOCLIUPYIOTCI B Ty e objactb Ob, uTo U
HelpoHbI 3TOM IToMepysbl. [Tomnaratot, yto B Ob B 3Ha-
YUTEJILHOM CTEeIIEHU OTCYTCTBYeT Tonorpadus [71].
Takyio 0COOEHHOCTH OOBICHSIOT INPPY3HOCTHIO
MPOEKIMi HelpoHOB oTaeNbHbIX IToMepya OJI B ITK
[47], HelipOHBI KOTOPOIi, B CBOIO OUepeab, BO30YyKIa-
ot Ob. Cremyer OTMETUTD, YTO OTBETHI Ha 3aIlax He-
poHoB B Ob u I1K cxomHbI 110 aMIUIMTYIE, IATEHTHOMY
TIepUOy U IIMPUHE MOJOCHI HACTPOKM [72].

B natepanbubie yactu Ob u I14, a Takke B ITOSA
MOCTyTIaeT BO30YKAeH1E U3 MeIMOA0P3aJIbHOTO siApa
(MJIA) Tamamyca [73] (puc. 2). D10 TAIAMAYECKOE SIMI-
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PO BO30YXIaeT MeIUaJIbHYIO IIpe(dPOHTAIBEHYIO KOpY
(ITbK) m ObK, xoTopas peunnpokHo cBs3aHa ¢ [1K
[31, 74], Haitnensr npoekimu u3 I1K B rieHTpanbHyIO
1 MeauanbHylo yacti M4 1 B narepaibHyrO OpoOM-
TajbHYI0 KOpy [75]. B cBOIO ouepenb, MJIS, a Takke
I1O4 u ITK nonyyaroT Bo30y:KIeHUE U3 MeTUaJIbHOMN
I K, koropas Takke naHepBupyet OB [76, 77]. O6-
paiiaetr Ha ce0sd BHUMaHUE TO OOCTOSITENIbCTBO, UTO
Bxonanl u3 OJI m I1K moctynaror B pasHeie ciou OB,
Torna Kak Ha HeiipoHax I Bxonw! us I1pK koHBepru-
PYIOT ¢ BXOAaMU OT TaJlaMMUECKUX SIAEp CpenHeit u-
HuM, ¢ kotopeiMu IIpK peummpoxHo cpszana [78].
Heiipons: Ob u [T mpoenupyroTcst COOTBETCTBEHHO
B BEHTPOJATEPAJIbHYIO Y BEHTPOMEINAIBbHYIO YaCcTU
BII [79] (puc. 2). DTu naHHBIE YKa3bIBAIOT HA pa3HYIO
(YHKIIMOHAJIBHYIO POJIb HEHPOHHBIX Lieneii, BKIIIO-
yarommx Ob u BI1. M3 obniero yncia ucciaenoBaH-
HBIX HEIPOHOB BEHTPAJIbHOI NaJUIMIAPHON 001aCTH
30% mpoermpoBaiauck B UBp, 43% — B cyoTamammuye-
ckoe saapo u 6% — B MJ14 [80]. HeiipoHsl BeHTpoMe-
nuaibHoi yactu BII, KOTOpylo MHHEPBUPYIOT 1M~
MMUKOBbIE KJIETKM pakKoBUHBI 14, Takke mmpoeuupy-
orcss B M4 u BIIIT [81] (puc. 2). Kpome Toro, B
MJIA nmocrynarot adpdepentsl n3 UBp [82]. Heiipo-
Hbl BI1 nHHEpBUPYIOT BCe OTAEIbl LIEHTPAIbHOIO U
MeauaibHOTO cerMeHTOB M1 S, mepeKphIBasich C BO-
nokHamu u3 1K, Torma Kak BOJIOKHA W3 APYTUX 4Ya-
creii nayumayma u YBp 3akaHuYMBarOTCs B IaTepaib-
HOIT 1 BeHTpaJibHOM YacTsax MJIA, rme oHM riepekpoI-
BAarOTCS C BXOJIaMM OT BEPXHETO ABYXOJIMMUS U APYTUX
CTPYKTYp CTBOJiIa Mo3ra [72]. VI3 3TUX JaHHBIX CIAEay-
€T, UTO TOJIbKO omnpeaejieHHbIie yacTu M/ BoBieue-
Hbl B 00OHsATeNIbHBIE Lienu. Te HellpoHbl BII, koto-
phbI€ TIOJIy4aloT MHHEPBAIIMIO OT IIUITMKOBBIX KIETOK
OB u nmpoenmpyrorcst B M1, mMmeroT yaimBUTEIIbHOE
CXOJICTBO C ITIPOEKIIMOHHBIMHU KJI€TKaM1 SHTONETyH-
KYJISIDHOTO siipa (aHajora BHyTpeHHel yactu OJien-
HOTO IIapa MJIEKONUTAIOIINX), KoTopoe, Kak 1 YBp,
saBisieTcs BeIXOMHBIM simpoM BIT [83]. CyiecTtByrolue
JTaHHBIE IT03BOJIIM aBTOpaM paboThl [80] mpuiiTi K 3a-
kmodyeHuto, yto BIT mo cyiecTBy yyacTByeT BO BHYT-
penHux uensx bIT 1 moromy ero Heab3s paccMaTpu-
BaTh KaK OCHOBHYIO BBIXOIHYIO CTPYKTYpY.

Ha nocnenoBareibHOCTb paclipoCTpaHEHUsI CUT-
HaJI0oB B OOOHSITEJIbHOM 1IEMM YKa3bIBAIOT JaHHbIE O
TOM, UTO UCKYCCTBEHHO BbI3BaHHas B OJI cynopox-
Hast aKTUBHOCTB pacrnpocTtpansercs BHavane B [105,
rmotoM B [T, BIT u 6ienneblit map, 3areM B YBp 1 aH-
TOTIEYHKYJISIpHOE siApo, a motoM B MJIA u npyrue
TanamMu4deckue siapa [84]. I1o anamoruu ¢ opraHusa-
nueit ueneit K—bI'-T—K, yyactBytomux B 06padbor-
K€ 3pUTENIbHBIX, CIYXOBbIX U COMAaTOCEHCOPHBIX CTU-
MyJI0B [6, 7, 85], 1 ¢ yaueToM Toro, yro OJI MOXKeT BBI-
MOJIHATH (DYHKIIMIO Tajgamyca [9], MOXHO OXWAaTh,
yto B OJI noctymnaet nunHepBalus oT TAMKepruue-
CKUX HelipOHOB BbIXOAHbLIX si7ep BT, B KoTopbie mpo-
elpyloTcs UNUKoBble HelipoHbl Ob. Hanuuwue
T'AMKepruuecknx npoekumit n3 BIT B OJI mipone-
MOHCTPHPOBaHO B padore [86]. Cyms 1o pe3yibraraM
padotsl [87], B OJI uMmerotcs Bxoabl u3 YB.
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TMIMOTETUYECKU MEXAHHWU3M
OBPABOTKHN OBOHATEJIIBHOU
NHOPOPMALIMN

B npenmrectBytommx pa6orax [6, 7] OBLT TIpemIo-
2KEH MeXaH3M 00pabOoTKa 3pUTEILHOM U CIIyXOBOI MH-
dopMaim, KOTOphIi O0a3mpyeTcss Ha JoaMUH-3aB1-
CUMOI1 peopraHu3aliii aKTUBHOCTU B Tororpaduye-
CKM OpraHM30BaHHbIX HEMpOHHBIX Lemnsx K—bI'—T—
K. HodpamMmuH cmocoOGCTBYeT MHAYKIMM IIUTEIbHOMN
noteHumanun (AIT) Ha BO30OYIUTENBHBIX BXOIaX K
CTPUOHUTPAJIBHBIM KJIETKAM, Ha KOTOPBIX ITpEeUMYIIIe-
CTBEHHO pacrnoaraircs /11 perenTopsl 1 KOTOPbIS
IaOT HAYaJ0 IIPSIMOMY PacTOPMAaKMBAIOIIEMY ITyTU
yepe3 BI. OgHoBpeMeHHO modaMHUH CIIOCOOCTBYET
WHAYKLUUU JuTeabHoi aenpeccuun (/1) Ha Bo30y-
IUTEJIbHBIX BXOJaX K CTpUOIIa/UIMIAPHBIM KJIET-
KaM, Ha KOTOPBIX ITPEUMYIIECTBEHHO pacIiojara-
1oTcst J12 peliennTopbl 1 KOTOpPBIEC TAalOT HA4Yajao He-
npsiIMOMY MHTHOUpyoleMy mytu yepe3 bI' (puc. 1).
B pesynbrare 3TOro, CHHEPruaHO OCJIA0ISIETCS MH-
TUOMpPOBaHNE CO CTOPOHBI BRIXOAHBIX siaep bI' tex
HEMpPOHOB TajlaMyca, KOTOpble MepBOHAYaIbHO
ObUIN CUJIBHO aKTMBUPOBAHBI CEHCOPHBIM CTHUMY-
JIOM, TaK YTO MX aKTUBHOCTbH YBEJIMYMBACTCS U BO3-
pacTaeT aKTUBHOCTb TOITOrpapryecK CBSI3aHHBIX C
HUMM HelipoHOB HOBOM KopkI [7, 85]. ITockonbKy mpa-
BWIa MOIW(UKALIMY CUIbHBIX U C1a0bIX BO30OYIUTEIb-
HBIX BXOIOB B CTPUATyM IIPOTUBOIIOJIOXHBI 110 3HAKY,
nodaMUH-3aBUCAMAasl PeopraHn3ansl aKTUBHOCTU B
e K—bI'-T—K ogHOBpeMeHHO IMPUBOIUT K OCIa0-
JICHUIO aKTUBHOCTH HEIIPOHOB TajlaMycCa U KOPHI, TIep-
BOHAYAJIbHO CJIA00 aKTUBUPOBAHHBIX CEHCOPHBIM CTH-
myJiom [7, 85].

C y4yeToM 3TOTro MexaHu3Ma, a TakKe C Y4eTOM 13-
JIOXXEHHBIX BBIIIIE OCOOCHHOCTE B3aMIMOCBSI3Eil B
HeliponHo cetn, BKmodaronieit OJI, I104, I1K, Ob
u BII, B HacTos1IeH paboTe IIpeaioXXeH ClIeAyIONIni
TUITOTETUYECKMIT MeXaHM3M 00paboTKu MHMOpMa-
OUU B 00OHATENbHOM 1ien. I1pu mocTyIieHun cur-
HaJIoB 0 HekoeM 3artaxe B OJI cuiabHee Bcero akTUBH-
PYIOTCSI HEMPOHBI, pELICITUBHbIE M0JISI KOTOPBIX Ha-
CTPOEHBI Ha 3TOT 3araX U KOTOpbIe CTPYIIIIUPOBAHbI B
oInpeeceHHOM ITIoMepyJie. 3aTeM CUTHaJ IIepeaacT-
ca B omrxkaitmryio K OJI wacte I[TOS, roe Takske akTh-
BUPYETCS KOMIIAKTHO PACHOJIOXEHHAasI TpyIia Kie-
TOK CO CXOIHBIMM pelLieNTUBHBIMHU TonstMu. OT Hee
CUTHaJIBI pacIIpOCTPaHsIOTC B Ipyryro yacTh [10, a
3aTeM B nIpuJteratonnyio K Heit I1K, rime Hanbonee cuib-
HO aKTMBHMPYIOTCS pacrpeie/ieHHbIE TPYIIITbI HEPOHOB
C PELENITUBHLIMH ITOJISIMUA, HACTPOSHHBIMU Ha 3TOT 3a-
nax. CurHajabl OT HUX U OT HEMPOHOB M3 COOTBET-
cTByIolIei mmoMepyiabl OJI MHHEPBUPYIOT IIMITUKO-
Bble KieTku Ob. Kak nosiBiieHue 3armaxa, Tak U ero
MOAKpeIUIEHIE BO BpeMs 00yYeHMs], TOJKHBI BbI3bI-
BaTh peakuun godpamMuHeprudeckmx kietok BITIT n
YBk. BozneiictBre noaMmHa Ha CTPMOHUTPATBHEIC 1
CTpUONa/UIMAAPHbIC IUITMKOBEIE KJIeTKU OB moikHOo
NPUBOIUTH K UHAYKIMU cooTBeTCcTBeHHO JIIT 1 /1
Ha WX CUJIBHBIX BO30OYOWUTEIBbHBIX BXOmaxX. BaxkHo
MOJYEPKHYTh, YTO MOHOCHMHANTUYECKYI0 MHHEPBa-
LIUIO OT IIyTamareprudeckux HeiipoHoB NITK momy-
YaroT NOMYJIS MU IUITUMKOBBIX HeiipoHOB Ob n ¢ /11,

u ¢ /12 peuenrropamu [70]. IToaToMy, OMHOBpEMEHHO
aKTUBHUPYIOTCS TIPSIMOM M HEIIPSIMOM IIyTH 4Yepe3
oboHgTenbHyI0 yacTh BI'. JlopamMmuH-3aBrucumast Mo-
nynssumst 3¢ HEeKTUBHOCTU cUHAIcoB B Ob nmpuBoauT K
OIpeaelIeHHON peopraHn3anuyd aKTUBHOCTH B Heli-
ponHoit e, cesa3eiBaronieit OJI, I1O4, T1K, OB, BI1
n UBp (puc. 2). Yepes npssmoii myTh B B, Havano Ko-
TOPOMY JNAIOT CTpUMOHUTpaibHble KieTku Ob, mpo-
enupywinrecsd B YBp n wacte BII, ycunuBaetcs pac-
TOpMaXXnBaHUE HEWPOHOB B Toii rmomepyie OJI, Ko-
Topasi IepBOHAYaIbHO OblJla CUJIbHO aKTMBHUPOBaHa
MOCTYNUBIIUM 3araxoM. OTHOBPEeMEHHO YCHWJIUTCS
MX pacTOpMaXuBaHuE depe3 HemnpsMoil nyTth B BT,
Havyajo KOTOPOMY Jai0T CTpHONAIMAAPHbBIE KJIETKU
OBb, npoeuupyroniuecs B apyryo dacte BII. B pe-
3yJbTaTe YBEJIWUYUTCS aKTUBHOCTh HEMPOHOB 3TOM
mromepyiabl OJI n nx kierok-muieHeii B [1OS u [TK.

K cnabeiM Bo30yauTEIBbHBIM BXOJAaM K IIMIIUKO-
BbIM KiieTKaM OB oTHoOCSITCS Te, KOTOphIe He IIPUBO-
IaT K oTkpeiBannio HMJIA kanamos. Ilox neitctBu-
eM nodaMurHa Ha cIa0bIX BO30YIMTEIbHBIX BXOAaX K
CTPUOHUTPATIbHBIM U CTPUOTIAIMAAPHBIM LINITUKO -
BBIM KJIETKaM WHOYLIHUPYIOTCSI COOTBeTCTBeHHO JIJI 1
HI1. IToaToMmy, 1mociie MPOXOXKIEHUSI aKTUBHOCTH Ye-
pe3 Ob u BII moinkHO yCHMAWTBCSI WHTMOMpOBaHUE
HelipoHOB B Tex roMepyaax OJI, HelApOHBI KOTOPHIX
MepBOHAYAJIBbHO OBLTM C1a00 BO30YKOEHBI IMTOCTYIIUB-
MM 3araxoM. B pe3yibraTe momkHa yMEHBIINTHCS aK-
TUBHOCTb 3TUX HEHPOHOB M UX KIETOK-MUIICHEH B
I1O41 u IK. Takum o6pa3om, BEI3BaHHAasI JO0(PaMUHOM
peopranmzanus aktuBHocTu B Lienu [TK—OB—BII—
OJI-TTOA—IIK momxHa TIpUBOOWUTH K (popMUpoBa-
HUIO KOHTPACTHOTO OTOOpaKeHUsI MOAKPEIISIEMOTO
3arnaxa B akTuBHocTU HeiipoHoB OJI u TTK.

B OB, kxak u B I14, Be1nKa MmJIOTHOCTh aieHO3M-
HOBBIX A2A perieniTopoB [88]. DT peuienTopsl B oc-
HOBHOM TTOCTCUHANTUYECKME M pacrojiaralorcsli Ha
JNEeHAPUTAX U ACHAPUTHBIX IIUTIMKAX CTpUOMaUIMaap-
HBIX KJIETOK B 00JJACTM OKOHYaHUWI DIyTamarepruye-
ckux TepmuHaieit [89]. Heliponsr Ob, Ha KOTOpbIX
pacnosiararorcsi A2A peulenTopbl, TPOeLUpPYOTCs B
BIT [90]. Panee HaMu OBLI HNpOBEIEH aHAIU3 BO3-
MOKHBIX TIPUYUH TIPEANOYTUTEIBHOTO UCTIOIb30Ba-
HUSI aHTarOHUCTOB A2A pelienTOPOB ISl YIy4IlIEHUS
¢yukumonupoBanus ueneit K—bI'-T—K [91]. B
npuMeHeHnn K MOoTOpHBIM 1ieriiM K—BI'—T—K stor
aHaJIN3 TO3BOJIUJI OOBSICHUTH, TTOYeMY AHTAarOHUCThI
A2A penenTopoB MO3BOJISIIOT OCJIA0UTh NIBUTATEIbHbBIC
HapylieHus npu 6one3nu [lapkuHcoHa U 3aMEHUTH
nodaMuHeEpruyecKue npemnaparbl, KOTOpbI€ BbI3bIBa-
10T NPUBBIKAHUE U MOTYT IPUBOAUTH K HeXelaTeb-
HbIM 0604YHBIM 3ddekTam [91]. TTockonbky B OB,
Kak ¥ B JOp3aJibHOM CTpuatyme, cBs3aHHble ¢ Gs-
Oenkamu ageHo3uHOBBIE A2A penentopsl [92] pac-
MoJIaraloTcsl Ha CTpUONAIIUIAPHBIX KJIETKaX, Ha KO-
TOPBIX UMeIOTcs U cBsI3aHHbIe ¢ Gi/0 6enkamu [12 pe-
LIETITOPbI, IO aHAJIOTUU C MEXaHU3MOM (DYHKIIMOHM -
poBanusi motopHoit 1enu K—BI'-T—K wMoxHO
rmoJjaraTh, 4YTO aHTAarOHUCTHI A2A penenTopoB OyayT
OKa3bIBaTh Ha ¢yHKIMoHupoBaHue Lenu [1K—Ob—
BIT-OJI-IIK Takoe ke meiicTBHe, KaK W aTOHUCTBI
nodaMuHOBBIX 12 pelienTopoB, T.e. CIIOCOOCTBOBATh
pacTopMaKMBaHUIO CUJILHO aKTUBUPOBAHHBIX HEpO-
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aoB OJI m MJIS co croponsr BIl. DTo mpuBemeT K
YBEJIUYEHUIO MX aKTUBHOCTHU, a TaKXKe aKTUBHOCTU
cBsI3aHHBIX ¢ HUMU HelipoHoB 1K 1 O¢K. B pesyiib-
TaTe OOOHSIHME JOJDKHO YIY4YIIUThCs. B monab3y Bax-
HOCTH BKJ1aga HerpsiMoro Iyt yepe3 bI' B o6paboT-
Ky 3aIlaX0B MOTYT CJIY>KUTb IaHHBIE O TOM, UTO T€H-
HO-MOAUMUIIMPOBAHHBIM MBIIIAM C OTCYTCTBUEM [12
pELIEITOPOB TPEOOBAIOCH TOpa3no OOJIblle 0OyJaro-
IIMX Ipo0 IJIsI paclio3HaBaHUSI MOAKPEILISIEMOTO 3a-
rmaxa [93].

[Ipu ananmze BnusHUA modamMuHa Ha (PYHKIIUO-
HUPOBaHMUE OOOHSITEILHOI CETH CJICAyeT YYUThIBATh TO
0OCTOSITENIBCTBO, UTO Jo(haMUHepruyeckue HelpoHbI
BIIIT 1 YBk nnpoenupyrores u B OJI [87], a TakKe 4TO
B OOHApYXeHMU U TUCKPUMHUHALIMM 3aIlaXOB BaK-
HYIO pOJIb UTPAIOT JohaMUHEPTUIESCKIUE UHTEepHEii-
ponbl OJI [94]. B OJI nodbamuH Bo3neiicTByeT Ha pa3-
HBIE THIIBI KJIETOK, Ha KOTOphIX nMmetorcst 1 u 12 pe-
nenropel. Hanmpumep, aktuBanus /1 penenroposn
yMeHblIaia Tok yepe3 TAMKa pelrierropsl Ha TOpMO3-
HbIX uHTepHeitpoHax OJI 3a cueT ux pochopunupo-
BaHUS MpoTeMHKMHa3oi A [95]. DTo cornacyetcs ¢
MpeaI0KeHHBIMY HaMU IIpaBUIaMU MOIYJISILIUU 3¢~
dexruBHocTu TAMKepruueckoii nepenauu [96, 97].
B pesynbrare aKTMBHOCTb MHTEPHEHPOHOB OOJXKHA
YBEJIMYUTHCS, YTO IIPUBEIET K YCUJICHUIO MHIMOMPOBa-
HUSI OCHOBHBIX KJIeTOK. CHMDKEHMIO aKTUBHOCTU MUT-
pPaJIbHBIX/ITy4YKOBBIX KJIeTOK OJI cmoco6¢cTBOBAIO U
BozzeiicTBUe JoaMUHA Ha PACMOIOKEeHHbIE Ha 3TUX
kierkax /12 peuenrtopsl [95]. DToT 3(hbdekT, mo-Bumm-
MOMY, SIBIISITIC ciencTBrueM nHnyKumn J1J1 adpdekTns-
HOCTU BO30YKICHUSI YKa3aHHBIX KJIETOK TPpU aKTUBa-
muu /12 peuernropoB. C apyroii CTOpoHEI, 1odaMUH
CIIOCOOCTBOBAJI YCWJICHUIO AKTUBHOCTU BBIXOTHBIX
kietok OJI 3a cuer Bo3nmeiicTBusa Ha 1 perienTopsl
[98]. ITockosibKy Ha BhIXOAHBIX KiaeTkax OJI umeror-
csau 1, u /12 peurenTopbl, y KOTOPHIX pa3HOE CPOICTBO
¢ 1obaMHTHOM, PE3yJIbTUPYIOIINIT MOIYJINPYIOIINIA
3¢ PeKT T0KEH 3aBHUCETh OT ero KOHIeHTpauu. Ecim
JodaMuH Bo3aekicTByeT Ha 11 peLienTopbl 1 HA OCHOB-
HBIX KJIETKAX, 1 Ha UHTepHEWPOHaX, aKTUBHOCTb OC-
HOBHBIX KJIeToK OJI mojKHa 3aBHUCETh OT COOTHOIIIE -
HUSI CUJI BO30YXKIEeHUS U TOpMOXeHus (cM. [96]).

CrnenmyeT OTMETUTD, YTO B CMHAIICax, 0Opa3oBaH-
HBIX akcoHamMu HeipoHoB OJI B il K muaynmpyrorcs
TOJIBKO KpPaTKOBpeMeHHbIe (hOPMBI CMHANTUYECKO
iactTuyHoctH, a Il unnyuupyercs 3a c4eT AOION-
HUTeNbHOM akTuBauuu BxogoB B 1K u3z OpK [19].
Crumynsonsg OpK crmocoOcTBoBaja WHAYKIIMU B
IIK III, nnsaeiics 6oiiee 4 yacoB [99]. I1loaTomy, B
aHAJIM3UPYEMYIO OOOHSITEIIFHYIO CETh BKITIOUEHA TaKXKe
HelipoHHas 11e11b, conepxkamass ObK u MJIA (puc. 2).
NmMmeroTcst maHHBIE O TOM, 4TO cBsIi3aHHast ¢ M1 op-
outanbHas kopa npoenupyertcs B [T, HelipoHbI KO-
TOPOTO MHHEPBUPYIOT JOPCOMEANAIBHYIO 00JIaCTh
YBp [100]. Kak yxKe yKa3bIBaJIOCh, SKCIIEPUMEHTATb-
Ho 11oka3aHo BausHue Ob yepe3 BIT Ha akTUBHOCTH
HeiiponoB M1 [83]. ITo-BuaguMoMy, OHO peain3y-
eTcsI uepe3 BeHTpoJiaTepanbHyio 4acTh BII (puc. 2).
M3 nipemyiaraemoro MexaHu3Ma CJIeayeT, YTO IIPU BbI-
nenenuu nodamuna B Ob u IT4 B oTBeT Ha TTonKper-
JIIEeMBIIi 3aaX akTUBHOCTbh HelipoHoB M/IA moikHa
YBEJIMIUTHCS B pe3yIbTaTe OCIabaeHUs UX MHIMOM-
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poBaHus co ctopoHsl BI1. BenencrBue 3Toro nooKHa
YBEIMIUTHCSI aKTUBHOCTH KJIeTOK-MuITeHeir M/J151 B
OdK, xoropas Bo3oyxnaeT HelipoHsl I1K. B cBoio
oyepenb, 3T0 OyAeT CIIOCOOCTBOBATh YCUJIEHUIO BO3-
oyxxaeHnus HeitpoHoB I1K co ctoponst OpK, npoerm-
pytommxesa B I1K. Kak ykaszaHo BbIlIe, 3TO OOJIETYUT
uHaykiyio JIIT Ha Bxonax u3 OJI B 11K, yto nomkHO
CITOCOOCTBOBATh 3aATIOMUHAHUWIO OTOOpaXKeHUH 3ama-
xoB Ha HeiipoHax I1K. Kak otmMmedyeHO HaMu paHee, B
00paboTKe M BOCHIIPUITUH CIYXOBOW M 3pUTEIHHOMN
MH(MOPMaIIUH CYIIECTBEHHYIO POJib UTpaeT 1enb K—
BI'-T—K, Bkmouatormias [1pK [6]. [ToaTomy, BoBIe-
yeHue 1IeTieli, BKII0YaIIMX (ppoHTaIbHbIE 00J1aCTU
KOpBI B 00pabOTKYy 3amaxoB (puc. 2), JONOJIHUTEIbHO
YKa3bIBAaET Ha CXOJCTBO MEXaHM3MOB O0OpPabOTKU
00OHSATENbHON MHGOPMALIMM U APYTUX BUAOB CEH-
COpHOI MHpOPMAIIUHN.

COITOCTABJIEHUE MTPEAITOJIATAEMOTO
XAPAKTEPA UBSMEHEHUY AKTUBHOCTU
HEVMPOHOB B OBOHSITEJBHOU CETU I1PU
OBYYEHUU C DKCITEPUMEHTAJIBHO
HABJIIOJAEMBIMU U3MEHEHUSIMU

CornacHo TpeajlaraeMoMy MexaHu3My, aoda-
MWH, BBIIEJSIONIMICA B OTBET Ha IOAKpEIJIeHuE,
JIOJIKEH CMOCOOCTBOBATh YBEIMUYCHUIO aKTUBHOCTH
tex HelipoHoB OJI, ITOS u I1K, koTopbie pearupyiot
Ha MOIKperUIsieMblii 3arax U ocjabjeHueM peakinit
Ha 3al1ax, KOTOPBII He MOAKPEIISIIN. DTOT 3P PeKT
CBSI3aH C pacTopMaxkrMBaHHEM cO cTOpoHbI BIT Tojib-
Ko Tex Kiietok OJI, KoTopbie epBOHAYaJIbHO pearv-
poBajii Ha yCJIOBHBIM 3amax. Takomy ke addekry
JIOJKHBI CITOCOOCTBOBATH arOHUCTHI JO(haMUHOBBIX
J1 u J12 peuentopoB. JdeicTBUTENIbHO, KOTIA 1Ba 3a-
rnaxa MpeabsBAsId B 3alaHUU, B KOTOPOM OIMH U3
HUX MOOIUIPSUTA, a APYTOU HET, TO MOMYJISIIIAST MUT-
pabHBIX/TTyYKOBBIX KileToK OJI pearupoBaja Ha 1Ba
3araxa no-pasHomy, MpuyeM peakiiuu Ha 3arax, Ko-
TOPBI HE TMOAKPEIUIsUIM, YCTOMUYMBO CHMXKAJIUCH
[101]. ITpm oOyyeHUM, B KOTOPOM CUTHAJTLHBIM CTH-
MYJIOM SIBJISIJICS 3aM1aX, MEHSIJIACh aKTUBHOCTb ILIUTTH -
KOBbIX HelipoHOB OB, Ha KOTOPBIX pacnojiarajiuch u
1, m 12 peuentopsi [55, 102, 103]. OgHOBpeMeHHOE
(GYHKIIMOHUPOBAHNWE CTPUOHUTPAILHBIX W CTPUO-
MaJUIMAAPHBIX KJIETOK SIBJISIETCS BaXKHBIM YCJIOBUEM
MpemjiaraeMoro MexaHusMa. DKCIIepuMeHTalbHbIe
KCCIeN0BaHMS TTPOIEMOHCTPUPOBAIY OCOOEHHOCTHU
BOBJICUEHUSI HEMPOHOB ATUX IBYX TUNOB. [1pu moso-
SKUTEJIbHOM TOAKPETUICHUH TTPEeUMYILeCTBEHHO aKTH-
BUPOBAJIMChH LIMITMKOBBIE KJIETKU aHTEPOMEAUATbHOMN
yactu OB, Ha KoTophIx pacnonaramich 1 perenTopsl.
Ecnu 3amax accollMMpoBajiM C JIEKTPUYECKUM pas-
JipaXkeHUEeM Jiarbl, MPEeUMYILIeCTBEHHO aKTUBUPOBa-
JIUCh KJIETKU aHTepoMeauaibHoit yactu OB, Ha Ko-
TOPBIX pacTionaraiuck 12 perenTopsl, a TakxKe KJIeTK!
natepanbHoi yact Ob, Ha KOTOPHIX pacIioiarajiuch
1 peuentopsl [103]. DT naHHBIE MOTYT OBITH CBSI3aHbI
C CYLLIECTBOBAaHUEM OTAEJbHBIX ME30JIMMOUUECKUX T0-
¢damuHoBBIX TIoncucteM. Hampumep, nokasaHo, 4To
BJIMsiHUE nodamuHeprudyeckux kjietok BITIT Ha ak-
TUBHOCTb HEADOHOB Pa3HbIX YYaCTKOB BEHTPaJIbHOI
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gactu [151 3aBUCHUT OT TOTO, SIBJISITICS T GE3YCIIOBHBIIA
CTUMYJI TIOJIOKUTEIBHBIM WM aBep3uBHBIM [104]. He
HUCKJIIOYEHO, YTO MPU HEraTUBHOM IMOAKPEIUIEHUU
ypoBeHb godamuHa B Ob 6bu1 HU3kuM u /12 penen-
TOPBI HE AKTUBUPOBAJINCH, TTOCKOJIBKY X CPOICTBO C
nodamuHoM MeHble, yeM y [ 1 petentopos [105]. B
TaKoOM cjy4yae Ha BO3OYIMTEIbHBIX BXOJIaX K CTPUO-
MAJTUIAPHBIM KJIeTKaM He MHIyIpoBaiack /1, uto
1 OTPa3mIOCh B MIX ITPEMMYIIICCTBEHHOI aKTUBAIINH,
HabJronaBieiics B padote [103].

Ha mpimrax mokasaHo, uto HeiipoHel Obuc /11, u
¢ 12 peuentopaMu pearupyloT Kak Ha 3araxu, CUT-
HaJIN3UPYIOIIME ITOJ0XUTEIbHOE MOOKPEIUICHNE, TaK
¥ Ha 3araxy, aCCOLMUPYeMble C aBEP3UBHBIM CTUMY-
jioMm [106]. IIpu 3TOM B aKTUBHOCTHU HEUPOHOB ¢ JI 1
peuenTopaMu Xopollo oToOpaxajaach 3HAYMMOCTb
3arraxa. OHM CXOOHBIM 00pa30M OTBEYAIM HA YCIOB-
HBIC 3aMaxy, 3a KOTOPHIMU CJIEAOBAJIO CXOMHOE NIeii-
CTBUE, HE3aBUCUMO OT THIIa 3amnaxa. [1o KoHTpacTy,
oToOpaxeHue 3aIaxoB HelipoHamu ¢ /12 pelierTopa-
MU ciiabee 3aBHCEIO0 OT ITOCIEAYIONIEro pe3ysibTarta,
W 5TU HEWPOHBI OBLIM O0siee M30MpaTEIbHEI K TUITY
3araxa, 4eM K ero sHaummoctu [106]. Dtu maHHbIE
YKa3bIBaIOT Ha pa3HyI0 (YHKIIMOHAJIBHYIO POJIb IIPsi-
MOTO 1 HenpsaMoro nytu 4yepe3 Ob. DTo MoxXeT ObITh
CBSI3aHO C pPa3HbIM YMCJIIOM CTPUOHUTPAIbHBIX U
cTpuonauimaapHeix kiaetok B Ob [59], a Takxke ¢
Pa3IUYHOM OpraHu3alren JOKAJIbHBIX LIETel, B KO-
TOpPBIE OHU BKITIOYEHBI.

HMmerorcst akcriepuMeHTalbHbIe JaHHBIE 00 y4da-
ctum HelipoHos I1K B onpeneneHy Tuna 1 MHTEHCHB-
Hoctu 3anaxa [ 107, 108]. ITpu o6yyeHun Heliponbl ITK
pearupyioT Ha IpeaIIOYTUTEILHBIN 3aI1aX, y9acTBYIOT B
3allOMUHAHUM 3allaxa, CBSI3aHHOTO C OIIACHOCTHIO, a
Takke B 00paboTKe MHPOpMaLIMU 00 0OBEKTaX, CBI-
3aHHBIX ¢ 3armaxom [109—111]. ComacHo npemiarae-
MOMY MEXaHU3MY, IpY OOYyYSHUH JOJKHA YCUIUTHCS
aKTUBHOCTH TeX TPYIII NUpaMUIHbIX HelipoHoB 1K,
YbH1 PELETITUBHBIE T10JISI HACTPOSHBI HAa MOAKPEILIsIe-
MBI 3amax, MOCKOJIbKY YBEJIMYMBACTCSI X BO30YK-
nenue co ctopoHbl OJI 1 OdK, 9To TOKHO cIToco6-
crBoBaTh MHAYKLMK 11 Ha MX BO30YIUTEIbHBIX BXO-
nmax. JewctBurenpHo, Il B oOOHATEIEHOM NyTU B
I1K HabGarogalyM MMEHHO MpHU acColMalliy 3amaxa C
MOOKpeIIeHUEeM, TOTIa KaK IIPU IICeBA0 OOYCIOBIM-
panuu 11 e manyumpoBamacs [112]. Ha kpwicax 1mo-
kazaHo, yto HMJIA-3aBucumoe ycuieHue agdek-
TUBHOCTU cMHanTu4eckoii nepenauu B [1K mmonoxu-
TEJIbHO KOPPEJIMPYET C yiIydllieHueM ooydeHus [ 113].

IIpumMmeuaTenbHO, YTO acCOUALIM 3alaX—BO3Ha-
rpaxiueHre 0ToOpaxkaloTcs B aKTUBHOCTH HEIIPOHOB
31K 1 Ob cxomubsiM oopaszom [102]. Okazanock, 4To
o Mepe npoasukeHust curHayioB oT OJI k ITK oTo06-
pakeHMs 3aI1axOB B aKTUBHOCTYU MUPAMMUIHBIX HEli-
POHOB 3aBUCSAT OT XapakTepa 3agadu ToJbKo B 3[1K,
Ho He B nllIK [101]. I[To-BuamMoMy, 3TO CBsSI3aHO C
pas3Hoii opranuzauueil npoexkuuii B 311K u nllK. B
YaCTHOCTHU, nokKa3aHo, 4To B 3I1K moctymaet 6oJee
cuJibHas1 MHHepBalLMs M3 0a3oJiaTepalbHON MUHIA-
JIMHBI, TaK 4TO M30upaTeIbHbIE K 3araxam IOITyJs-
u HelipoHoB 311K pa3psikanuce pa3nuyHbIM o0pa-
30M B 3aBHCHMOCTHU OT 3HAaYMMOCTH 3anaxa [35]. Bo

BpeMs1 accouraTuBHOTo ooydyeHus B nl1K KpbIc Tak-
>Ke oOHapyXeHa 3HauuTeIbHas MJIaCTUYHOCTh OTBE-
TOB HEMPOHOB Ha 3amnax. JAucKkpuMuHaiys 1 Katero-
puzanus 3anaxoB B NITK momaep:kuBaloTcss HUCXO-
pamuM BaustHueM Ha T1K co croponsr OpK [99].
ITonararot, yro B nl1K mydrire oroopakaroTcst CBOI-
cTBa 3amnaxa, a B 311K — 3HaunmocTs 3amaxa [15]. U3
npeajgaraeMoro MexaHu3ma CJeayeT, 4To ociadie-
HMe nHrubupoBaHuss M/ co CTOpOHBI BBIXOTHBIX
sanep bI' mokKHO c1mocoOGCcTBOBATh YCUIIEHUIO €TI0 aK-
TUBHOCTU U aKTUBHOCTH €T0 KJeToK-MulleHei B [TK
u OpK. OnHako nockoibKy [TK 1 O®K BoBieueHbI
B pa3HbIe 1IEMK1, XapaKTep YCUJIEHUSI UX aKTUBHOCTHU
MOXeET OBITh pa3anyHbIM. OKa3aloch, YTO CBSI3b
MJIA u ITK 0cobeHHO CUIBHO YBEIUYUBAETCS MIPU
pacrno3HaBaHMU 3araxa, a BO BpeMsl IPUHSITUS peliie-
HUS O TOM, K KaKOMY 3anaxy MpuOJIU3UThCS, YBEJIU-
yuBaeTtcs cBsa3b MJIS ¢ ObK [114].

M3 mpennaraeMoro mMexaHm3Ma CJIeIyeT TaKKe,
YTO MOBPEXIASHME KaxKI0To U3 3BEHbEB B 00OHSITEIIb-
Hoit uenu, Bkiaovaromeit OJI, ITOA, I1K, Ob u BII,
a taxke cBsg3aHHbIX ¢ HUMu M, IIoK n OpK,
JIOJDKHO TIPEMSATCTBOBATh (DOPMUPOBAHHUIO HEMPOH-
HBIX OTOOpaKeHWI 3alaxoB M YXYAILIEHUIO MX BOC-
pusITUs. JIeiiCTBUTEIBHO, B IIPOBEASHHBIX Ha KPbI-
cax SKCIEePUMEHTaX, B KOTOPHIX MHAKTUBUPOBAIU
pa3Hble CTPYKTYpPHI, TOKa3aHO, YTO B BBIIIOJHEHUU
3a/1a4 Ha pa3IMYe€HME 3a11aX0B Y4aCTBYET OOOHSITEIb-
Hasl HeipOHHasI CeTh, a TAKXKE€ COOTBETCTBYIOIIIME 00—
Jnactu tanamyca u [MoK, Bkaouas OpK [115]. Y ye-
JIOBEKA IIOBpEeXACHUE TajlaMyca MNpaKTUIECKU He
BJIMSIJIO HA OOHapyXeHUe 3araxa, HO CYIIECTBEHHO
Hapyllajo BO3MOXHOCTb €ro uaeHTudukamnum [116].
Pe3ynbTaThl 3TOT0 3KCEpUMEHTa YKa3hIBAIOT HA Cy-
IIECTBEHHBIA BKJIAm B WASHTU(UKAIIMIO 3araxoB
cBa3eit MJIS ¢ ppoHTATEHBIMU 00IACTSIMU KOPHI, a
TakxKe Ha TO, 4TO JJIsI OOHapy>XKeHMsI 3araxa JocTa-
TOYHO CBsi3u ocTaBuieiicsa naraktHoi OJI ¢ TTK.

B cornacuu ¢ mpemiaraeMbIM MEXaHM3MOM TTOKa-
3aHO, YTO 00OpaboTka MHGOPMALIMK O 3aIlaxe 4yB-
CTBUTEJIbHA K KOHIIEHTPAIUM BBIIEISIEMOIO moda-
MUHa. Y MalnueHToB ¢ 0oJie3HbIo [TapkuHCcoHa, B OC-
HOBE KOTOPOU JIEXUT THUOeIb Jo(haMUHEPTUUECKUX
kietok YBk, runocmusa HaoGmomaercs B 80—90%
cirydaeB [117]. T1pm aToMm yxynieHne oOHapyKeHUS 1
IUCKPUMUWHAIMU 3aI1aX0OB KOPPEIUPYET C TSIKECTHIO
3aboneBanus [118]. Ha monenu 6one3nu [MapkuHco-
Ha y MBIIIEH TakkKe IIPOASMOHCTPHUPOBAHO YXYIIlIe-
HUE TMCKPUMMUHAILIMU TToAKpeIuisieMoro 3amaxa. Ilo-
JlaraloT, 4TO 3TO CBSI3aHO C ToaMUHEPTUYeCcKO ae-
HepBaumeit Ob u I14 [117]. YxynmeHne oOOHSIHUS
npu 6one3nu [lapkuHCcoOHA CBUAETEIBCTBYET B OJIb-
3y TOTO, YTO B 00paboTKe 00OHSTEIbHOM MHMOpMa-
IAY IPUHUMAET yYacTue fohaMruHeprudecKast THHep-
Bauust Ob He Tonbko n3 BITIT, Ho n u3 UBK. [IpumMeua-
TeJIbHO, 4YTO Iipu Oone3Hu IlapkuHcoHa CHIDKeHUE
OOOHSTETBHOM YYBCTBUTEIBHOCTH HaOIIOmaeTCs elle
IO TIOSIBJIEHUST 3aMETHBIX IBUTATEIbHBIX HAPYIIEHU
[4]. 3 aTOrO cnemyet, 4To XapakTep (GPyHKIMOHUPO-
BaHMsI OOOHATEIbHBIX 1IeTIeil 00JIee YyBCTBUTEIIEH K
nedpuuuty nopaMurHa, yem xapakrep QYHKIIMOHUPO-
BaHus MotopHoii nenu K—bI'—T—K.
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M3 nipemnaraeMoro MexaHu3Ma CJIeAyeT, YTO YIyd-
LIEHUIO OOHAPYKeHUS U AUCKPUMUHAIIMU 3aI1aX0B
MOTYT CITOCOOCTBOBATb aHTATOHUCTHI aI€HO3MHOBBIX
pELENTOPOB, IIPUYEM IIPEAIIOUYTUTEILHO MCIIOJIb30-
BaTh aHTAarOHUCTHI A2A pelieNTOPOB, INIOTHOCTh KO-
TopbiX B Ob BeIicoKka. JleiicTBUTENBHO, Ha KPBICAX MO~
Ka3aHo, UTO paclio3HaBaHUE 3aIlaXOB 3HAYUTEIbHO
yiaydinaja HecreunupuiecKnidi aHTarOHUCT aaeHO3M-
HOBBIX PELIENTOPOB KOPEHH, a TaKXKe M30MpaTelIb-
HBII aHTaroHUCT A2A pelLienTopoB, HO He Al peler-
TopoB [119]. AHTaroHucThl A2A peLenTOpoOB YIy4d-
maloT oooHsiHMe U nipu ctapeHnu [120]. boinee Toro,
aHTaroHUCTHI A2A pelienTOPOB YIYYIIAIM OOOHSTHIE
y NallMeHTOB ¢ 0oyie3HbI0 ITapkuHCOHA B Tex ciiyda-
SIX, Korma mopaMuHEprudeckue mperaparbl He oKa-
3pIBaJIN 3aMeTHOTO BIugHud [121]. I1pn aTOM OHM He
BBI3BIBAJIM JUCKUHE3UM, KOTOPYIO BBI3bIBAeT MC-
MOJIb30BaHUE OONBIIUX A03 A0(PaMUHEPTUYECKUX
npenapartoB [122]. Hamr mpenmecTByommnii aHaIu3
[91] mo3BOMMII OOBSICHUTD, IIOYEMY CUCTEMHOE HC-
MOJIb30BaHNE AaHTArOHUCTOB A2A pelieITOPOB MOXKET
0CJ1abuTh ABUTATeIbHbIE HAPYIIIEHUS U TIPU 3TOM He
MIPUBOIUTH K ITOOOUYHBIM 3¢pdekTaM. M3 BoIlensino-
KEHHOTO CJIeIyeT, YTO XapaKTep M3MEHEHUI aKTUB-
HOCTU HEAPOHOB B OOOHSITEILHOM CETH MPpX OOyUEeHUH,
BBITEKAIOIIIWIA U3 MpeIjIaraéMoro MexaHm3mMa oopadoT-
KA OOOHSITENIbHON MH(pOpMaIMK, CorlacyeTcsl ¢ W3-
BECTHBIMU SKCHEPUMEHTAILHBIMU JaHHBIMMU.

OBCYXIEHHNE

M3BecTHO, uTo BI SIBIISIIOTCST OYeHD APEBHEIM CTPYK-
Typoii. CpaBHeHME (DYHKIIMOHATBHBIX XapaKTepUCTUK
BI" npeBHeiilieii rpynmnbl HbIHE XXUBYIIUX MTO3BOHOY -
HbIX MUHOT U BI' MiekonuTaroux mokasaio Mnpak-
TUYECKYI0O MASHTUYHOCTh MX OOIIell OpraHM3allvu,
MEXHEMPOHHBIX CBS3el, Habopa HeliporiepeaaTyn-
KOB U WX PELENTOPOB, HEHUPOIIENITUIOB U IKCIIPEC-
CUM MOHHEBIX KaHanoB [123, 124]. CpenHuii MO3T TaK-
K€ YCTPOEH MpakTU4YeCKM OJAWHAKOBO Yy MUHOT U
rpbi3yHOB [123]. JopcanbHblil nayiuyM (Kopa) Mu-
HOTU MMeeT PETHMHOTOIMYECKYIO 3pUTEIbHYIO 00-
JIaCTb, COMaTOCEHCOPHYIO U MOTOPHYIO 00JacTu, a
BEHTpaJbHas YACThb MAJUIMyMa COIEPXKUT OOOHSITEb-
HyI0 00JiacTh, moxoxyto Ha ITK [124]. Kak u B I[1K
MJIEKOTIMTAIOIINX, B BEHTPAJIbLHON YacTU MajLuiuyma
MUHOTHY TPU CJIOS, @ JIEHAPUTHbIE BETBU HEMPOHOB
MMEIOT IIMTITMKY M OXBATHLIBAIOT Bee citou [125]. Y mu-
HOTU 00OHSTEeIbHAasI Kopa uMeeT Bxoa u3 OJI u akTu-
BUpPYETCSI C HEOOJIbIIIMM JIATEHTHBIM TTEPUOAOM TP
CTUMYJISIINU OOOHSTENbHOro HepBa [124]. Ilpumu-
tuBHas TpexcaoitHas [1K He opranmn3oBaHa Tororpa-
¢duyecku, HO ee accollMaTUBHAsI MPUPOIA CIIOCO0-
CTBYET CUHTETUYECKOU 0OpaboTke MHdOpMalLuu, B
OTJIMYME OT aHAIUTUYECKON O0OPabOTKM OTAETbHBIX
MPU3HAKOB CJIOXHBIX CUTHAJIOB, XapaKTepHOMN st
KJIACCUYECKUX UepapXUueCcKux Tornorpacuiecku op-
raHM30BaHHLIX LIeTeil B HOBOM Kope [126].

MpuI nojaraeM, 4To MpeaiaraeMblii B HACTOSIIIER
paboTe MexaHM3M OO0pabOTKM OOOHSTEILHOI WH-
dopMallMy aHaJOrMYeH Y NO3BOHOYHBIX, HaXOHs-
IIMXCS Ha pa3HbIX CTAOUSIX 9BOIIOLIMM, BKIIIOYAsT Ta-
KHe OpeBHUE, KaK MWHOIHM, BCIEICTBHE CXOICTBA
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dyHKIMOHATBHOU opraHu3anuu bI' B aTux ctanusx.
B oTcyTcTBME HEOKOpTEKCA KOHTPACTHOE OTOOpaxke-
HUE 3amaxoB MOXeT (pOpMHUPOBATHCI Ha HelpoHax
OJI 3a cuet BoIAeneHUs goamuHa B Ob, nnurenb-
HOU Momudukauuu 3hHEeKTUBHOCTU BO3OYIUTETb-
HbIX Bx0J0B oT OJI K munukoBbiM HelipoHaM Ob u
rnocjeayonero pactopmaxupanust HeiipoHos OJI co
croponbl BII. ITonaraior, 4To CHMJILHBIE TOJITO IJISI-
1IMeCsT aCCOLMalY MOAKPETIJIEHUS C 3aI1aXoM SIBJISI-
I0TCS ClIeACTBYEM BblaeeHust nopamuHa B Ob, kyna
noctynaet Bo3oyxaeHue u3 OJI [106]. C Touku 3pe-
HU4 TIpejlaraeMoro MexaHmu3mMa, B OCHOBE 3TOTO 3(h-
dekTa gexar IIuTeJIbHbIe Jo(paMUH-3aBUCHUMBIC TIe-
pecTpoiiku 3p(HEKTUBHOCTA BO30YIUTEIBHBIX BXO-
noB B Ob u3 OJI u I1K 1 nociemyionias rmepectpoiika
aKTUBHOCTY HEMPOHOB BO BCEUl OOOHSTEIBHOI CETH.

CymiecTByeT MHEHHE, YTO AeJIeHNE TaJaMIIeCKIX
snep Ha spa MepBOro M BHICIINX MTOPSIIKOB ycTape-
0. Heobxonuma kinaccudukalmsi, OCHOBaHHas Ha
TOM, YTO CTPYKTypa TaIaMO-KOPTUKAJIbHBIX B3aMO-
JIEMICTBUII €CTECTBEHHBIM OOpa3oM oOIpelensieT UX
dyakumo [48]. C ygyeToM Takoi KiaccuUKalInH,
OJI BBIMONHSIET TY Xe pojb, UTO U Tajdamyc [9]. Mrbl
rosiaraeM, yto pyHkimoHnupoBanue OJI, kak v HyHK-
LIMOHMPOBaHME Pa3HbIX SACP TallaMyca, 3aBUCUT OT MX
B3aUMOJEMCTBUIL HE TOJILKO C KOpoii, HO U ¢ bI. PaHee
npenmonarani, yro MJIS aBasgercsa nmepBUYHO 06-
JIaCThIO TIpENCTaBIeHUs 3araxoB B Tajdamyce [127],
HO B HACTOSIIIIEE BPEMSI €r0 OTHOCST K SIIPaM BbICOKOIO
MopsiaKa, Toraa Kak MepBUYHOM 00JIaCThIO OTOOpaske-
Hus 3amnaxoB sBisieTcs OJI. B mpemmaraemom mexa-
an3Me MJIS Takke urpaeT poab TaJJaMA9eCKOTO S~
pa BBICOKOTO ITOPSIIKA, TIOCKOJIBKY OHO MOJIy4YaeT UH-
dopmanuio u3 IIK [75] u MoxXeT IepeHOCUTh ee B
OdK u I1dK, Torna kak nmpoexkumii uz M B I1K He
obHapyxeHo [128].

XOTs OMHU SKCIIEpUMEHTaIbHbIE JaHHbIE YKA3bIBa-
10T TOJILKO Ha peJeiiHbIe CEHCOPHbIE CBOMCTBA HEMpO-
HoB OJI, npyrue naHHbIC NOAUYEPKMBAIOT CLIOCOOHOCTh
3TUX HEIIPOHOB MHTErPHUPOBATh MOCTYMNAIOIIYIO 000-
HSTEIbHYI0 MH(POPMALUIO C MOTUBALIUEH, BHUMaH -
eM U mpeabiayiumM orbiToM [129]. C Touku 3peHust
rpeajiaraéMoro MexaHu3ma, CliocoOHOCTh HEMPOHOB
OJI K uHTEerpaliMy o0ycloBIeHa, C OMHON CTOPOHBI, C
Bxogamu B Hee u3 I1K, cBsizanHoi ¢ O K, a ¢ npyroii
ctopoHHl, ¢ BimussHueM Ha OJI co croponsr BII, ubg
aKTMBHOCTh 3aBHUCHUT OT KoHBeprupywomux Ha Ob
Bxoaax u3 I1K, OpK, MuHnaauHsl 1 runmnokammna. B
pa6ore [130] MOEeHTUYHOCTh 3aIlaxa M €ro 3Hauyu-
MOCTb TaKXe CBSI3aJIM HE TOJILKO C epruepruIeCcKi-
MW, HO ¥ ¢ HUcXomsmuMu Bxomamu B OJI. ITpn aTom
MPEAIoa0oXeHo, YTo Hucxomsiue Bxonsl B Ob mo-
TeHLMAIBLHO MPEACTABIISIOT pa3Hble 3HAYSHUS 3aria-
xa. [IpumeuaTtensHo, uto noBpexneHue OJI nmpusBo-
IWJI0 K IIaTOJOTMH JIOOHOM KOpHI, IOPa3UTEIHLHO
CXOMHOM C UBMEHEHUSIMU B 3TOM 001aCTH KOPHI Y Ma-
LIMEHTOB C HepoAereHepaTUBHBIMU 3a00JIeBAHUSIMU
[131]. AuchyHKIMS OOOHSTENBLHBIX 00J1acTeil KOPhI
XapaKTepHa i1 TaKX HEBPOJIOTUYECKUX 3a00J1eBa-
HUi, Kak 601e3Hb [lapkuHcoHa, 00ye3Hb AJIbLITeii-
Mepa n aytusMm [32]. B gyactHocTn, nuchynkimio [TK
HaOJIIOaIA TIPU TUTIOCMUY Y TIALIMEHTOB C OOJIE3HBIO
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IMTapxurcona [132]. I1pn 6one3um AnbrreiiMepa aTpo-
dupyercs mmyTh oT I1K K sHTOpMHANIBHOI Kope [133].

HMmeroTcst 1aHHbIE O TOM, YTO OOOHSTHUE MOXHO
YCUJIMTB C TTIOMOIIbIO nodamuHa. Hanmpumep, K yimyd-
IIEHUIO OOOHSITEIbHONM YyBCTBUTEJIBHOCTU IPUBO-
JINJIO VICTIOJIb30BaHUE B TEUEHUE JIBYX MECSILIEB MEH-
TWideHnnara, KOTopblii yBeIMUYMBAET KOHIIEHTPALIUIO
nodamuHa B mo3are [134]. Pacmo3naBaHue u guckpu-
MUHAIIMIO 3aM1aXoB yJy4lliaia Takke aktuBamust 11 pe-
uentoposB [98]. OnHako Mo IpyruM JaHHBIM, d0(da-
MUHOBBIE TIperapaTbl OKa3bIBalOT cjaboe BIUSTHUE
Ha O00OHATENBHEBIN aeduuT npu 6one3nu [lapkuHco-
Ha [135]. C Ha1lieit Touku 3peHusi, OTCYTCTBUE YITydllle-
HUsI OOOHSIHUS MPU CUCTEMHOM BBEACHUM JodaMUHa
MOTJIO ObITh BbI3BAHO T€M OOCTOSITEILCTBOM, UTO Ha
OOOHSIHUE BIUSIET U JIereHepauust JodaMuHepruae-
ckux HelipoHOB B OJI, XOTsl OHU He TaK MoABEPKEHbI
rubenu, kak kietku YBk [136]. [IpumeuaTennHoO,
YTO MPU MOJIETMPOBaHM 6071e3HU [TapkrHCOHA Yucio
JodaMUHEepruiyecKUX KJIeTOK yMeHbIajioch U B YBK, 1
B OJI, HO ucnoas3oBaHue 1-DOPA yBenuuuBago ux
yuciio B OJI [137]. OnHako HEU3BECTHO, TOCTATOYHO
JIU BTOTO YBEJIWYEHMUS JJII HOPMAIU3allMU KOHIIEH-
tpaiuu nopamunHa B OJI. Kak ykazaHo BbillI€e, C TOY-
KU 3peHUs MpenjiaraeMoro MexaHusma, 1eicTBue n0-
¢amurHa Ha aKTUBHOCTH HelipoHoB OJI cylecTBeHHO
3aBUCUT OT €ro KoHleHTpaluu. [TockonbKy npu cu-
CTEMHOM BBeJIeHUU J0(haMUHEPTUYECKUX Mperapa-
TOB UX BIIMSIHYE Ha OOOHSIHYE 3aBUCUT OT MHOTMX (hak-
TOPOB, NOAOOP HEOOXOAUMOI 103bI, O-BUAUMOMY, 3a-
TPYAHCH, a Ype3MEpPHOE €€ yBEIUYECHUE NPUBOIUT K
MOOOYHBIM 3 hexTam.

JlymtenbHOE HapylmieHe OOOHSHUS SIBIISICTCS pac-
MPOCTPAaHEHHBIM TIOCJICACTBUEM YePEITHO-MO3TOBBIX
TpaBM. Y HEKOTOPHIX ITAIIUEHTOB TPEHUPOBKU B TeUe-
HUe 24 Heaenb Mocie TPaBMbI IIPUBOIWIN K YTydIle-
HUIO UACHTU(PUKAIINY 3ariaxa 1 BOCIIPUSITUS €T0 MH-
TeHcuBHOCTH [138]. OmHaKo TPEeHUPOBKU MOMOTaIU
JINIIIb HEOOJILIION TPyIINe MallMeHTOB C 0OJE3HbIO
IMapxuncona [139]. ITo-BunmMoMy, TPEHUPOBKM HE
BcCeraa MOTyT KOMIIEHCUPOBATh T€ U3MEHEHUS MEX-
HeHPOHHBIX B3aUMOAEICTBUI B OOOHSITEILHOMI CETH,
KOTOpbIE OB BBI3BAHBI AeUIIMTOM Ho(paMuHa.

3AKJIIOYEHHME

Heo6xonuMoCcTh UIMETh XOpolllee OOOHSHUE BbI-
3BaHa €ro y4acTueéM B TaKHMX >KM3HEHHO BaXKHBIX
GYHKLMIX, KaK MpeaynpexXIeHe U 3alUTa OT OIac-
HOCTE OKpYKaloIlleil cpeabl, MUIIEBOE ITOBEICHNE,
a Takke coumaiabHoe obnreHue [140]. OnmacHBIM s
KU3HU MOXKET OBITh, HATIPUMEP, HEBO3MOXHOCTh 00-
Hapy>XUTh 3ariax JIbIMa WIN MCIIOPYEHHBIX ITPOIYK-
ToB [141]. Cyns 1o U3BEeCTHBIM JAHHBIM, XpOHUYE-
cKasl moTepst OOOHSTHUS (aHOCMUST) WJIY UCKaXKEHHOE
BOCIIpUSITUE 3amaxoB (MapocMMsi) HaOJIIOHAIOTCS y
1.4% amepukaHiieB [ 142], a mo maHHBIM paboThI [ 143]
aHOCMUEH B LIEJIOM CTPaJaloT OKOJIO 5% HaceleHus.
Oo6ousTenpHAS INCHYHKIINS CHIIBHO KOPPETNPYET C
HeliponereHepanueii [ 131]. Hanpumep, y naiiueHTOB
¢ 6ose3Hblo [TapkuHCOHA yXyallIeHrue OOOHSIHUST Ha-
omonaercs B 95% ciydaes [136].

C navaina nannemuu COVID-19 onucaHo MHO-
KECTBO CIy4aeB BHE3aITHOM OTEepU OOOHSHUS, TIPH -
yeM aHOCMMS 4acTo SIBJISIETCS TMEePBbIM, a MHOTIIA U
€AUHCTBEHHBIM TpPU3HAKOM 3a0oJjieBaHUSI y Oec-
CUMIITOMHBIX HOcuTeneil Bupyca [144]. B TeueHue
nepBoii Heaenun mociie 3aboneBannsg COVID-19 ma-
pocMusl, MPUBOMASIIAS K CHIKEHUIO KaueCcTBa XKU3-
HU, TOogBIAnack y 25.4% pecroHOeHTOB, a Mocie
rmepBoro Mecsra — y 43.4% [145]. Xots aHOCMUIO TIpU
MH(MEKIINN KOPOHABMPYCOM CBSI3BIBAIOT C HAPYIIIEHM-
€M OOOHSITEJIbHOIO 3MUTEIUSI U OclabjieHueM Heli-
poreHe3a B OJI, HO OHa MOXeT ObITh CBSI3aHA TAKXKeE C
norepeil opaMrMHEpTUISCKIX KJIETOK M U3MEHEHU -
eM (QYHKIIMOHMPOBAHUS Bceil mopaMUHeprudecKomn
cucrtemsl [146]. C HapylllEHHEM 3TOI CUCTEMBI CBSI3bI-
BalOT U IIOSIBJICHUE IBUTATEIbHBIX HApYIISHW IIpU
COVID-19 [147]. TTo-Bunumomy, COVID-19 npuBo-
JINT K TToTepe 1o aMuHeprudecKnux KieTok 1 B OJI, u
B UBK, mockoibKy y natimeHToB ¢ COVID-19 nBura-
TeJIbHbIe HapylleHWsI HAOMIOOaIN Oaxe €ClIM Y HUX
He ObT0 6one3nn IMapkurcona [148].

ITokazaHo, 4To Mpu MHMULIMPOBAHUY KOPOHABU-
PYCOM U3 MOBPEXIEHHBIX KJIETOK BhICBOOOXIAET-
¢s1 6OJIBIIIOE KOJIMYECTBO afeHo3nHTprdocdaTa, KOTo-
PBIii CIOCOOCTBYET Pa3BUTUIO BOCHAIUTEIHLHOIO IPO-
1ecca [149]. ABTophl yKazaHHOM paObOThI BEIABUHYIJIU
TUITOTE3Y O TOM, YTO MCIIOJIb30BAHUE aHTAarOHUCTOB
A2A penenTopoB MOXET OBITh ITOJAE3HBIM ISl JIede-
Hust COVID-19 3a cuet noBbimeHUsT 3HEeKTUBHO-
CTU BPOXIECHHOM M aJalNTUBHOU MMMYHHOI CUCTE-
MEL. M3 mpenjiaraeMoro HaMu MeXaHH3Ma CJIeOyeT,
YTO ITOBBIIIEHNE KOHIIEHTPAIUX adeHO31MHa B MO3Te
npu WHGUIIMPOBAHUN KOPOHABUPYCOM JOJIKHO
MPUBECTU K YXYIIIEHUIO OOOHSHUS 3a CUET BO3MEHi-
ctBUs HA A2A perieniTopbl Ha HeiipoHax Ob, 1 K 1Bu-
raTeJIbHbIM HapyILIEHUSIM 3a CYeT BO3ACMCTBUS HA
A2A peniennTophl Ha HEMpOHaX JOP3aJbHON MOTOpP-
HOIi yacTu ctpuatyma. B Takom ciydae ucrnoiab3oBa-
HUE aHTaroHUCTOB A2A pelenToOpOB IpU JICYCHUU
narueHToB ¢ COVID-19 mo/oKHO He TOJIBKO YIyd-
IIMTh OOOHSIHWE, HO U OCJIA0OUTh JIBUTATEIbHbIC Ha-
pyiieHus. [ToHuMaHue MexaHU3MOB (DYHKIIMOHUPO-
BaHMsI OOOHSITEIbHOM HEIPOHHOM CETH, YeMy IOCBSI-
IIIeHa HACTOSIIIasi paboTa, MOXET OBITh TTOJE3HBIM IS
MOKCKA METOIOB YIYUIIEHUSI OOOHSIHUS TIPY Pas3/Iny-
HBIX 3200JIeBaHUSIX.

NCTOYHUK OPMHAHCUPOBAHUA

BHenrHee (pHaHCMpPOBaHUE OTCYTCTBYET.

COBJIIOJEHUE 5TUYECKUX HOPM

Koughnuxm unmepecog. ABTOp 3asIBJISIET, YTO y HETO HET
KOHMIMKTA UHTEPECOB.
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HEWMPOXUMMUA

On the Similarity of the Mechanisms of Processing Olfactory,
Auditory and Visual Information in the CNS (A Hypothesis)

I. G. Silkis
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia

A possible mechanism for odors processing in a neural network that includes the olfactory bulb, the piriform
cortex, the olfactory tubercle, which is the part of the ventral striatum, the ventral pallidum, the mediodorsal
thalamic nucleus, and the orbitofrontal cortex, has been proposed. According to this mechanism, dopamine
released by midbrain neurons in response to odor and reinforcement, as well as adenosine receptor antago-
nists, modulate in a certain way the efficacy of excitatory synaptic inputs to spiny cells of the olfactory tubercle
projecting into the ventral pallidum. As a result, the neurons of the olfactory bulb are disinhibited by the ven-
tral pallidum and contrasted odor representations are formed on them, as well as on their target cells in the
piriform cortex. Simultaneously, there is a disinhibition of neurons of the mediodorsal nucleus and their tar-
get cells in the orbitofrontal cortex, which excites the neurons of the piriform cortex. This promotes the in-
duction of LTP at the inputs from the olfactory bulb to the piriform cortex and the memorization of odor rep-
resentations. For the first time it is pointed out that the mechanism for odor processing is similar to those we
earlier proposed for processing of auditory and visual information in topographically organized cortico-basal
ganglia-thalamocortical loops, which include the primary and higher areas of the auditory and visual cortex,
as well as the prefrontal cortex. It is proposed that mechanism for olfactory processing is similar in vertebrates
at different stages of evolution, including lampreys, due to the similarity of the functional organization of the
basal ganglia and their interactions with other structures. It follows from the proposed mechanism that in cas-
es when dopamine drugs are not effective in restoring the odor perception, it is desirable to use adenosine
A2A receptor antagonists. Supporting this prediction is evidence of improved sense of smell in patients with
COVID-19 when treated with A2A receptor antagonists.

Keywords: the olfactory bulb, the olfactory tubercle, the piriform cortex, basal ganglia, synaptic plasticity, do-
pamine
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