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ToHMYeCcKast aKTUBHOCTh MO3ra OKa3bIBaeT 3HAUMTEJIbHOE BJIMSIHUE HA XapaKTep pearnpoBaHusi CyObeKTa
Ha 3HAYMMBbIE CEHCOPHbIE CTUMYJIBI. B HacTosiiei paboTe ncciaenoBaHa AMHaMMKa (POHOBOI aKTUBHOCTU
B IMATIa30HE rAMMa-PUTMA B 3JIEKTPOHLIE(DaIOrpaMMe KPOJIMKOB MPU peain3aliui MoaudUILIMPOBAHHOM
JUTSI KUBOTHBIX MAapanuIrMbl “aKTUBHbIN O11-00JU1” — 33/1a4M, LIMPOKO UCTIOJIB3YEMOM [UIsl U3yYEHUsI BHU-
MaHus. [Toka3aHo, 4TO NOBbILIEHHbIE 3HAYEHHUSI MOILIHOCTU Y KOTEPEHTHOCTU (POHOBOI raMMAa-aKTUBHO-
CTH OTPaXaloT OXXHWIAHUE 3HAYUMOIO CTUMYJIA, TTPU DTOM TPABUJIbHAs PEAKLIMS HAa CTUMYJIbI peain3yeTcs
[IpU OMNpeJIeJICHHOM YpPOBHE (POHOBOW raMMa-aKTMBHOCTU, KOTOPbIHA, BEPOSITHO, COOTBETCTBYET ONTHU-
MaJIBHOMY YPOBHIO YCTOMYMBOIO (TOHMYECKOro) BHUMaHusi. CHUXKEHUE ypoBHsI POHOBOI raMMa-aKTHUB-
HOCTH BEJET K MPOMYCKAM PeaKLMU Ha 3HAYMMBbI CTUMYJI, @ U30bITOYHBIN €€ YPOBEHb — K OLLIMOOYHBIM
peakuysIM Ha HE3HAYMMBIN CTUMYJT (JIOXXHBIM TpeBoram). BoisiBjieHHast 1MHamMuKa (POHOBOW ramMmma-ak-
TUBHOCTHU MHTEPNPETUPYETCS KAK PE3YyJIbTaT KOJEOAHUI YPOBHS TOHUYECKOM XOJIMHEPIUYECKOMN aKTUBA-
LIMM KOPbI OOJIbIIUX MOJTYLIAPUH.

Knroueswie cnoea: enumanue, UHCMPYMEHMANbHbLL YCA0GHBIU pedaexc, 000-6041, 31eKmMpo3Huehano-
epamma, 2§amma-pumm, Kpoaukx.

Background Gamma Activity in the Rabbit Electroencephalogram as an Index of the Level
of Sustained (Tonic) Attention in the Active Oddball Paradigm in Rabbits

Ya. A. Panasyuk, O. B. Matselepa, B. V. Chernyshey, 1. I. Semikopnaya,
IA. A. Moskvitin|, N. O. Timofeeva

Lomonosov State University, Moscow,
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Tonic brain activity substantially affects the character of subjects' responsiveness to sensory stimuli. The dy-
namics of background gamma-band activity in rabbit electroencephalogram was investigated in the active
oddball paradigm modified for animal studies. It was shown that increase in the power and coherence of gam-
ma activity reflects the target stimulus expectancy. Correct responses to stimuli occur at a particular level of
background gamma activity, which is likely to correspond to the optimal level of sustained (tonic) attention.
Decrease in the level of background gamma activity leads to omissions of responses to target stimuli, while it’s
excessive level results in erroneous responses to nontarget stimuli (false alarms). The observed dynamics of

tonic gamma activity can be interpreted as the result of variations in the level of tonic cholinergic activation
of the brain cortex.

Keywords: attention, instrumental conditioning, oddball, electroencephalogram, gamma rhythm, rabbit.

75



76 IMAHACIOK u np.

Onpeaensitoniasi poJjib ypoBHsI TOHUYECKOM aK-
TUBHOCTU HEHPOHHBIX CETEH B aZIcKBaTHOM pearu-
pOBaHMU OPraHU3Ma Ha CEHCOPHbIE CTUMYJIbI Obl-
Jla MoKa3aHa M JIeTaJIbHO U3y4eHa IyTeM perucrpa-
UMM  UMITYJIbCHOM ~ aKTMBHOCTM  OJIMHOYHBIX
HEMPOHOB Y HU3KOUYACTOTHOM DD '-aKTUBHOCTH B
npenenax 4—10 It [3] B npouecce popMupoBaHUs
U peaiM3aliMy YCJIOBHOPEMISKTOPHbBIX 33/1a4 pa3-
JIMYHOM cjioXHOCTU. B Hactosiuiee BpeMsi B (pu-
3UOJIOTMYECKUX MCC/ICAOBAHMUSIX aKTUBALIMM MO3-
ra, a TakK;ke BHUMaHMsI M BOCIIPUSITUSI LLUPOKO UC-
MOJL3YETCSl  PErucTpailysi  BbICOKOYACTOTHOM
cocTapiisiolei criekrpa 9B — ramma-puTMa, T.€.
KOJIeOaHU1 KOPKOBBIX MOTEHIIMAJIOB B AUAra3oHe
ot 30 no 70 Ity m BbIILIE |1, 2, 6, 14, 16, 18, 21].

MN3BecTHO, UTO TOHUYECKasi raMMa-aKTUBHOCTb
M3MEHSIETCSI B COOTBETCTBUM C TEKYILIMM COCTOSI-
HMEM CyObEeKTa M BBLIMOJHsSIEMON MM 3anaveit. B
YaCTHOCTH, F'eHepalusi raMMa-aKTUBHOCTH YCUJIU-
BaeTCsl B COCTOSIHUM BHUMAHMSI M/WIU YMCTBEH-
Ho Harpy3ku. Tak, emie B 1980 1. 61710 oOOHapyKe-
HO, YTO yCWJIeHMEe TaMMa-putMa B DD Koluku
MPOMCXOJUT B TOT MOMEHT, KOTJ/Ia OHa MPUCTATbHO
CJIEIUT 32 OOBEKTOM OXOThI [12]. AHAJIOrMYHBIM
00pa3oM MOILITHOCTb F'aMMa-pUTMa y ueJioBeKa yBe-
JIMUUBAETCSI BO BpeEMsI KOTHUTUBHOM HArpy3kKHu I1o
CPaBHEHHUIO C COCTOSIHMEM TIOKOSI; 3TUM raMma-
AKTUBHOCTb OTJIMYAETCsl OT aKTMBHOCTU B OeTa-
JMarna3oHe, KOTopasi, Ha00OPOT, CHUXKAETCSI MpHU
MOBBILLIEHUY YPOBHSI KOTHUTHMBHOM Harpy3ku [20].

MMeroTcst JaHHbIE, TOBOPSILLIME O TOM, UTO YPO-
BeHb (DOHOBOIA, T.€. CIIOHTAHHOM, raMMa-aKTUB-
HOCTHM U peaKLIMU CyObeKTa Ha CEHCOPHbIE CTUMY-
JIbI CBSI3aHbI Apyr ¢ ApyroM. Hanpumep, B ncuxo-
($U3HOJIOTMYECKUX IKCIIEPUMEHTAaX IMTOKa3aHO, YTO
riepe MpaBUJIbHOM peakLUe Ha LieJIeBble CTUMY-
Jibl HaOJoMaercst 6oJiee BICOKUIA YPOBEHb (POHO-
BOI'O raMMa-puTMa, YeM MpU MPOITyCKax peakiivuu
Ha 9TH cTUMYJIbl [22]. OXxuaaHue cTuMysia U Mnoj-
rOTOBKA K BBINOJHEHUIO PeaKlIMU B OTBET HA CTU-
MYJI TAKXKe BeIyT K YCUJICHMIO ToKa3areJieid raMmma-
akTUBHOCTH |2, 18]. C npyroit CTOpOHbI, S1TM30/bl
3HAYMTEJILHOIO YCUJIEHUSI U CUHXPOHU3allUU raM-
Ma-puTMa CBepX OOBIYHOIO (POHOBOTO YPOBHSI CO-
MPOBOXIAIOT TAK HAa3bIBAEMYIO CJIETIOTY HEBHUMa-
HMs1, TIPU KOTOPOM peakiiMy Ha CEHCOPHbIE CTUMY-
Jibl 0710KMpytoTtes [15].

Takum 00pa3oM, B HACTOSILLICE BPEMSI UMEETCS
psii, BKCIEpUMEHTAIbHBIX (paKTOB, IMOKAa3blBalO-
IIMX, YTO U3MEHEHUsI YPOBHSI YCTOMYMBOIO, WIH
TOHHUYECKOro, BHUMaHUsI (KOTOPOE ONpeaessieTcs
KaK FOTOBHOCTb CYObeKTa alcKBaTHO pearupoBaThb
10 YCJIOBUSIM 3afadM Ha JUCKPETHbIE CEHCOPHbBIE
CTUMYJIbI Ha MPOTSKEHUM JJTUTEJILHOTO BPEMEHH)
COIMpPOBOXIAIOTCS  KOJeOaHUSIMM  ToKa3areyien
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¢oHOBOI raMMa-aKTUBHOCTU. TeM He MeHee JaH-
HbI€ MO (PEHOMEHOJIOTMHY ITOTO SIBJICHUSI OCTAIOTCS
pa3pO3HEHHBIMU U TIPOTUBOPEUYMBBIMU, a €0 Me-
XaHU3Mbl — MPAKTUYECKU HEU3BECTHBIMU.

Llenblo HacTosilEeil padoOThI CTAJIO UCCJIEN0Ba-
HUe reHepalyu (HOHOBOI raMMa-akKTUBHOCTU B
OBI" KpoJIMKOB B CBSI3U C BapualLlUSIMU YPOBHS
YCTOMYMBOro (TOHMYECKOr0) BHUMAaHMUS TMPU pea-
JIN3AaLMY NapagurMbl “aKTUBHBIN o/11-00su1” (3a-
Jlauv, IIAPOKO MCIIOJNIb3YEMOM JUISI M3Yy4YEeHMs
BHMMaHUsI), BKJIIouast: 1) usyuyeHue (poHOBOI ram-
Ma-aKTUBHOCTU MPU Pa3IUYHBIX YPOBHSIX YCTOM-
YMBOTO BHUMaHMsI, OOYCJIOBJIEHHbIX U3BMEHEHUEM
CYOBEKTMBHO OXWJIAEMOI BEPOSITHOCTU MPEbsSIB-
JIEHUSI 3HAYMMOTO CTUMYJIA; 2) U3ydyeHHUE B3aUMO-
CBsI3U (DOHOBOM TraMMa-aKTMBHOCTU C YPOBHEM
YCTOMYMBOIO BHUMAHMSI, BJIMSIIOILIUM HA MTPaBWJIb-
HOCTb pacro3HaBaHUsI 3HAUUMbIX U HE3HAYMMBbIX
CTHUMYJIOB.

METOJIUKA

O0yueHne JKHBOTHBIX H PETMCTPALIUS NOBEICHUS
B 9KCIIepUMEHTE

DKCNepuMEHTaIbHAsI MOJIeJIb aKTUBHOTO OJJI-
Oojuta, paspaboTaHHasi HaMHW JUISI XUBOTHBIX,
MPEACTABISIET COOOM YCIIOBHOPEMIEKTOPpHOE AU d-
depeHLIMpOBaHNE CTUMYJIOB, OJIMH U3 KOTOPBIX,
3HAYUMBIN (YCJIOBHBIM, 1LI€JICBOI) MPEAbSIBISIETCS
CYLLIECTBEHHO pexXxe, YeM He3HauuMbli (nudde-
PEHLIMPOBOYHBIM, WrHopupyemblii). CoBeplius
MHCTPYMEHTAJIbHOE JBMXKEHHE B OTBET HA 3HAUM-
MBI CTUMYJI, 3KMBOTHOE MOJIy4yaeT MUThEBOE MO/ -
KperuleHUe; BbINOJIHEHUE JIBUXKEHUSI B OTBET HA
HE3HAYUMBI CTUMYJI CUMTAETCSI OLIMOKOW U He
nojakperuisiercst [5]. BeipaOOTKy MHCTPYMEHTAb-
HOM peakKLIMM Ha 3HAYUMBbI CTUMYJI OCYLIECTBJISI-
JIA METONOM HapallMBaHUSI T10C/IEN0BaTENbHbIX
3BEHbLEB PeJICKTOPHOIO MOBEACHUSI.

DKCIEPUMEHTHI TIPOBOJIMJIM B 3KPAHUPOBAH-
HOM CBETO- M 3BYKOM3OJIMPOBAHHOUW Kamepe Ha
CBOOOJIHO MEPEABUTAIOIIMXCSI KPOJIMKAX Maccom
3—4.5 kr. Bo BpeMsl 3KCIIepUMEHTOB >KMBOTHBIX
MOABEPrajiv MUThEBOM JICNPUBALIUA, HE JOITYCKasl
CHMXXEHMST X Macchbl bosiee yeM Ha 20% ot ucxon-
HOi. MHCTpyMeHTaIbHOE JBUXEHUE XXUBOTHOIO
COCTOSIJIO B TOM, YTOOBI MepeaHEN YaCThIO IOJIOBbI
repecedyb CBETOBOM JIyd B PErMCTPUPYIOLLEM
YCTPOMCTBE, pacroJiaralolieMcsi Ha roJjry MaHexa.
[MpaBwibHOE JBUXEHUE, COBEPIIEHHOE B Ipejie-
J1ax 4 ¢ nocJie BKIIOYEHUSI CTUMYJIa, MOAKPETUIsLIv
nogayei 5 M1 PPyKTOBOIro CoOKa U3 aBTOMaTruye-
CKOM MOWJIKHM, TAKXK€E 3aKPETUIEHHOMW Ha Moy Ma-
HexXa BOJIM3M PErMCcCTPUPYIOIIEro yCTpoucTBa (Me-
Toouka paspaboraHa b.B. YepHbliieBbIM U
2011
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A.A. MOCKBUTUHBIM). 3BYKOBbIE CTUMYJIbI MOJA-
BaJIM Yepe3 IMHAMMK, PACITOJOXEHHBIM HaJl 9KC-
MEPUMEHTAJIbHBIM MaHeXeM; IJIMTEeJIbHOCTb TO-
HOoB 40 Mc, BpeMsi HapactaHusi u crniaga 10 mc,
rpoMKocTb 0K0J10 70 n1b. J1j1s1 XMBOTHBIX rpyrinbI |
(4 KposkKa) 3HAYMMbIM (YCJIOBHBIM) CTHUMYJIOM
obu1 3ByKoBOM TOH 2000 i1, He3HAYUMBIM (IM@-
depeHLpoBouyHbIM) — 800 Tir; mist XXMBOTHBIX
rpymibl 11 (4 kpoJsiMka) UCToJib30BaJIM T€ XK€ CTU-
MYJIbI, HO 3HAYEHHE UX ObLIO MPOTUBOMNOJIOXHbBIM
(3HaumnmMbiii — 800 Tix, HesHaunMmbiii — 2000 Iix).
Mcrnonb3oBaHMe ABYX IPYIIT JKMBOTHBIX TTO3BOJISI-
J10 U3y4YUTh 2(PEPEKTbl BHUMAHUSI HE3aBUCUMO OT
pasnuyuii pU3MUecKux rnapamMeTpoB 3HaUMMOIO U
HE3HAYMMOTr0 CTUMYJIOB. 3HAUUMbIU U HE3HAUU-
MBI CTUMYJIbI MPEIbSIBISUIM B KBAa3UCTy4aliHOM
MopsiZIKEe B OTHOLLeHUU | : 4, mpuuem JiBa 3HaYU-
MBIX CTMMYJla HUKOIJA HE CJIEIOBAIM HEINoCpe/i-
CTBEHHO JIpYyT 3a JIPYroM U BCer/ia ObUIW pa3eJieHbl
He MeHee YeM JIByMsl MPeabsiBICHUSIMU HE3HAUM-
MbIX CTUMYJIOB. B OIHOM OIIbITE 3alTMChIBAIA OT
150 no 450 peanuzaumii (B ToM umcie ot 30 1o 90
MpeabsBJICHUN 3HAYMMOIO CTHUMYyJa). MexXCTu-
MyJIbHBIE MHTEpBaJibl cocTaBisivi 8 = 1 ¢. B xone
9KCIMEPUMEHTOB OTMEUYaIu YeThbIpe BapyaHTa I0-
BEJICHUECKMUX peaKIUii HA CTUMYJIbI: MOJOXUTEb-
HYIO PEaKIIMIO U TPOITYCK PeaKlMU B OTBET HA 3HA-
YUMbIM CTUMYJI, OLLIMOOUHYIO peaklMIO (JIOXKHYIO
TPEBOTY) U MPaBWUJIbHbIKM OTKA3 OT PEAKIIMU Ha He-
3HAYUMBbIA CTUMYJI.

Xupypruyeckas onepauys u peructpauusa DT

Ornepaluio 1o BXUBJISHUIO MaKpO3JeKTPOAOB
ist peructpauu 9D MpoBOAWINA B CTepeOTaK-
CHMUYECKOM arirapare noj oo1mM HapKo30M (HEM-
Oyraj, 55 Mr/Kr) u MecTHou aHecte3uei 2%-HbIM
pacTBOpoM HoBoKauHa. CepeOpsiHble MaKpO2JIeK-
TpOAbI IJist peructpalu D1 pazmerianu ¢ o1HOM
CTOPOHBbI Haj JoOHoM (nanee — JI), natepasibHOM
teMeHHoOU (IT) m weHtpaibHOU TeMeHHOU (1T)
00J1aCTSIMM KOPbI; JIJIsl 3TOrO UX YCTaHABJIUBAIU B
KOCTU Ha IJIyOMHe 1.5 MM B TOUKax ¢ KoopJiMHara-
mMu: A =7, L = 1-3.5 nns orBenenus JI; P=1-2,
L =5.5—6 pnsorBeneHusi i, A=0, L. =0 (6bperma)
st orBeneHus LT o atiacy [ 17]. Beioop naHHbIX
TOUYEK PErMcTpaliMy CBsi3aH C TeEM, YTO B HACTOsI-
1iee BpeMsi JIOOHbIM U TEMEHHBIM 00JIACTSIM KOPbI
OTBOJIMTCSI 3HAuUMTEJIbHAsl pPOJib B OpraHu3aluu
BHUMaHus [10, 23]; KpoMe TOro, MMEHHO B 3TUX
00J1aCTSIX KOPbI PETUCTPUPYETCS TIO3HUM KOTHU-
TUBHBIK noteHuuan P300 — Haubosee xapakrTep-
HOE 3JIEKTPO(PHU3HOJIOTMUECKOE TPOSIBJICHUE aK-
TUBHOCTHU MO3ra Ipu napaaurme oaa-oosui [26].
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PedepeHTHbIl 2J1eKTpod pacrnionaraau B 10—
15 MM Kniepeau oT 6permMbl BOJIM3U OT CaruTTajlb-
HOTO 11IBa, 3a3eMJISIIOLIIMIA — B 3aJIHEN YaCTH ye-
pena (A= —10%2, L =2 % 1). Bce a1eKTpo/ibl
¢HUKCUpPOBaAJIM Ha KOCTU C TOMOILbIO OBICTPO-
TBEpACIOLIE MIACTMACCHI, TTOCJIE YErO Ha roJIoBe
>KMBOTHOIO ycTaHaBiuBaiu 10-KaHabHBIA pa3b-
em. st peructpauu DD K pazbeMy nipucoem-
HSIJTU MHOTOXMJIbHBIA TMOKUI1 DKpaHUPOBAHHbIU
MPOBO/I C pa3MELLIEHHLIMU B HEM MaJIOLLIYMSIIIUMMU
nosroputessiMu. Jlanee curnan B3I nocrynan Ha
ycwiurtenab OuonoreHuuanoB ISDB (WPI Inc.,
CIIA), nocie yero — Ha BXOJI aHAJI0ro-1U(pPOBO-
ro npeodpazosatelisi (ALIIT) niaTsl BBOga-BbIBOIA
L-305 (L-card, Poccusi), ycTaHOBJIEHHOI B CTaH-
JapTHOM Komiibiotepe. Perucrpauuio 331 nipo-
M3BOIWJIM C TTOCTOSIHHOM BpeMeHHU 1.6 ¢ v orpaHu-
YyeHHEM MOJIOChI MponycKaHusl cBepxy o 70 Iii,
yactota ouM@dpoBku coctasisuia 512 [i1. Ynpas-
JIEHHE DKCIIEPUMEHTOM, peructpauuio 931 u Mo-
MEHTOB TEpPEeCceUeHUsl CBETOBOIO Jiyda MPOMU3BO-
JIWJIM aBTOMATHUYECKU C TOMOLLBIO MPOrpaMMbl
“Emerald Spike” (aBTop — b.B. UepHbliieB).

AHaM3 ¥ 00pabOTKA SKCNIEPUMEHTAILHBIX TAHHBIX

Vnanenue apredakTHbix 3anuceidr DI npous-
BOJWJIOCH aBTOMATUUYECKU, a TAKXKE IMyTeM BU3Y-
QJIbHOM OLIEHKM 3alMceu Bcex peanuzaluii. Moui-
HOCTb U KOT€PEHTHOCTb raMMa-aKTMBHOCTU BbI-
yuciasii - B niporpamme  “Emerald Spike” B
nuanaszone 28—68 Iir no 500 Mc npeacTUMyJIbHOM
aKTMBHOCTHU C MOMOLIBIO ObICTPOro npeodpa3oBa-
Hust Pypbe ¢ HaTOKeHMEM OKHa XaHHa. [Tapamer-
pbl raMMa-aKTUBHOCTU BBIYUCJISUIM T10 HEyCpea-
HEHHBIM 3arucsm DI

JUIsl KaXa0ro 2KCIepuMEHTa aHaJIu3UpOBaIv
(bOHOBYI0 aKTUBHOCTb Mepea HE3HAYUMbIMU U 3Ha-
YUMbIMU cTUMYJIaMU. TTOCKOJIbKY Ha OAWH 3HAYM-
MbIii CTUMYJT TIPUXOAWJIACh HEMTPEPbIBHASI TTOCJIEI0-
BaTEJIbHOCTb B CPEJIHEM U3 YETbIpEX HE3HAUMMBbIX,
TO U151 HE3HAYMMbIX CTUMYJIOB OTAC/BLHO aHAJIM3U-
pPOBa/IM peajiM3aliui, B KOTOPbIX JAHHBIM CTUMYII
MPpebSIBIISUIN B IEPBbIKM pa3 cpasy 1oc/ie 3HAYMMOro
cTumyJia (najgee — repBbie HE3HAUYUMBbIE), U peaiv-
3allM1, B KOTOPbIX HE3HAYUMbIN CTUMYJI IPEAbSIB-
JISLUTU B MOCJIEAHUM pa3 repe CaeayoluM 3HaUM -
MbIM CTUMYJIOM (Jlajiee — MOCJIeAHUE He3HAuM-
Mbie). Kpome Toro, otraenbHO aHaJIUu3upOBaIU
(OHOBYIO AKTMBHOCTH TMeEpe/l MOJOXUTETbHbIMU
peaklusiMH, MPONycKaMMu peakluu, OLLIMOOYHbBI-
MM peaklMsIMU (JIOKHbIMU TpeBOramMu) M TMpa-
BWIbHBIMU OTKa3aMM OT peakLiu. Kak ripaBuJio, B
KaXKIOM TaKOM aHaJIM3e YYUTbIBAIM OT 25 110 90 pe-
aJiu3allMii Ha OIMH OIbIT; JIUIb B C/Iy4ae OLIM00Y-
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YepeHEHHBIN CrEKTPaIbHbIN cocTaB (POHOBOI ramma-
AKTUBHOCTU B DOI" KPOJIMKOB MPU peaTU3aLiMu napaaur-
Mbl “aKTUBHBIU O1-00/1” (CpelHee 3HaYeHue t craH-
JlapTHasi oliMbKa)

The mean spectral composition of the background gam-
ma-activity in rabbits EEG under the oddball paradigm
(the mean + standard error)

M?{i‘é;?g;‘”‘?u MouHocts, % | KorepeHTHOCTb
28—36 25.1+04 0.393+0.003
36—44 23.7+0.4 0.397 £ 0.004
44-52 24.0+£0.6 0.422 £0.004
52—60 169+0.4 0.405 + 0.004
60—68 10.3+£0.2 0.375 £ 0.004
28—68 100.0+1.7 0.399 + 0.004

HBIX peaklMii Ha He3HAYUMbIE CTUMYJIbI, KOTOPbIE
BCTPEYATUCh OTHOCUTEJIbLHO PEIKO, aHAJIU3 TpO-
BOIWJIU TIPU HAJIMYMMU HE MEHEE 1IECTU TMOBEICH-
yecKMX OIIMOOK 3a OAMH OMbIT. Bo Bcex ciiyvasix
NIPU MapHbIX CPABHEHUSIX MTapaMeTPOB raMMa-aK-
TUBHOCTH JUIsI OOeCreUeHUs] KOPPEKTHOCTHU Bbl-
YUCJIEHUN COOJII0JAJIM PAaBEHCTBO YMCila peain3a-
UM B IBYX CUTyalLIMsiX B Mpeaesiax Kaxaoro or-
nenpHoro ombita. CTaTUCTUYECKOE CpaBHEHUE
OCYILECTBJISUIM MO HeNapamMeTPUYEeCKUM KpUTEPU-
sM BuwikokcoHa 1 MaHHa—YUWUTHM B nmporpaMmax
Matlab 6.5 (Math-Works, Inc., 2002) u STATISTI-
CA 6.0 (StatSoft, Inc., 2001).

UccnenoBaHns Ha XXMBOTHBIX MPOBOJIUJIU B CO-
OTBeTCTBUM C Npukazamu MunBy3a CCCP Ne 742
or 13.11.1984 1. “O06 yTBep>XXAeHWU TTPaBUJI IIPOBE-
NEHUsI paboOT C HCMOJIb30BAHUEM 3KCIIEPUMEH-
TaJIbHBIX XUBOTHBIX” U Ne 48 or 23.01.1985 . “O
KOHTpOJIE 3a MPOBE/ICHUEM paboT ¢ UCIIOJIb30Ba-
HUEM DKCIIEPUMEHTAIbHBIX XKMBOTHBIX .

PE3YJIBTATBI UCCJIEJOBAHUWU

[AMMa-aKTMBHOCTb 3aperucrpupoBaHa B 148
sKcriepuMeHTax Ha 8 kposimkax (rpynmst [ u 11, mo
4 XVIBOTHBIX B KAXJIOM).

CriexTpaJjibHblii cocTaB (JOHOBOI raMMa-aKTHBHOCTH

[1pu mccienoBaHUU CIEKTPa MOLIHOCTU raM-
Ma-pUTMa BBISIBJIEHO €r0 OTHOCUTEJILHO PAaBHO-
MEpHOE pacripe/ie/ieHUe BO BCEM MCCIIEIOBAHHOM
nuarnazoHe 28—68 [i1 ¢ oyeHb HEe3HAYMTEJILHBIM
npeobiagaHueM MOIIHOCTA B HM3KOYaCTOTHOM
noJIOBMHE criekTpa (Tabnuua). Jlanee npuBoasaTcs
pe3yJIbraThl, NOJy4YeHHbIE PU aHAIM3€ BCETrO N1a-
Ma30Ha raMMa-akKTUBHOCTU B COBOKYITHOCTH, TaK

KYPHAJI BBICILIEX HEPBHOWM JIEATEJBbHOCTH

KaK aHaJIOTUMYHbIN aHAJIU3, I'lpOBG,[lCHHbIﬁ JUI 110-
CJIEIOBATEJIbHBIX Y3KUX IMOJIOC CIIEKTpPa B Mpeacjiax
JAHHOTIO AuariasoHa, HE BbISIBUJI KaKHX-JIMOO 3Ha-
YUMBbIX 3aKOHOMepHOCTCﬁ, OTJIMYHBLIX OT HM3JI0-
JKEHHbIX HUXKE.

JInHamMuka (pOHOBOM raMMa-aKTHBHOCTH
B 32aBHCUMOCTH OT 3HAYMMOCTH CTUMYJIOB

[Mpu peanuszaumnu aKTUBHOIO OA1-00JU1a MOILL-
HOCTb (POHOBOII raMMa-aKTUBHOCTHU Obljla BbILLIE
rnepe 3HaYMMbIMM, YeM Mepell NEPBbIMU HE3Ha-
yumbiMU cTuMmyJiaMu (p < 0.001 pist 06enx rpynim u
JUISI BCeX OTBeneHui; puc. 1, A, b). DTo o3Hayaer,
4TO MOCJIE NMPEIbIBICHUsI 3HAUMMOTO (IMOAKPEI-
JISIEMOI0) CTUMYJIA CTAOMJIbHO MPOUCXOANIIO CHU-
KeHUe ypoBHs (POHOBOM raMMa-aKTUBHOCTH. [aM-
Ma-aKTUBHOCTb, IIPEIIIIECTBOBABLLAS TOCIEHEMY
HE3HAYMMOMY CTUMYJTy, OblIa TaKX€ B CpeIHEM
HUXE, YeEM nepesl 3HAUMMbIM CTUMYJIOM, OIHAKO
5TO pa3inyue ObLIO HE CTOJIb 3HAYMUTEIbHBIM U JI0-
CTUTAJIO YPOBHSI JIOCTOBEPHOCTU JIMILB JUIsI OTBE-
nenus uT (puc. 1, A, b).

C npyroit ctopoHbl, (h)OHOBasi aKTUBHOCTbD T1e-
peJl MOCAeAHUM HE3HAUMMbIM CTUMYJIOM OKa3bl-
BAJIACH C BBICOKOH JIOCTOBEPHOCTbHIO MOBBILIEHHOM
M0 CpaBHEHMIO C (POHOBOW AKTUBHOCTBLIO, MMPE/I-
LLIECTBOBABLLEN T1€EPBOMY HE3HAUMMOMY CTUMYJTY
(p <0.001 pist 06eMX rpyNIl U It BCEX OTBEACHUM;
puc. 1, A, b).

AHAJIOTMYHBIE BBICOKOAOCTOBEPHbIE Pa3inyusl
MPOSIBUJIMCH Y 00EUX I'pyNIl XKMBOTHBIX U B OTHO-
[LIEHUU KOTePEHTHOCTH MeXay oTBeleHueM T u
NBYMsl IPYTMMM OTBEICHUsIMU, T.e. B napax JI-uT.
niaT—uT (puc. 1, B, I): BeJIMUNHBI KOTEPEHTHOCTH
MEXIY STUMM OTBEIEHUSIMU ObUIM JOCTOBEPHO
BbIILIE TEpe] 3HAYMMbIMU, YEM Tepell MEPBbLIMU
HE3HAYMMBIMM CTUMYJIaMU, a TakxXxe nepen IMo-
CJIEOHUMU HE3HAYMMBIMU, YeM Mepel MepBbIMU
HEe3HAaYMMbIMU CcTUMYyJIaMU. B mnape orseneHui
JI—1T oT4ETIUBBIX JOCTOBEPHBIX 3AKOHOMEPHO-
CTEU HE BbISIBJIEHO.

TakuM 00pa3oM, KaK 3HaUYE€HUsI MOLIIHOCTH (BO
BCEX OTBEJIEHUSIX), TAK U KOTEPEHTHOCTH (MEXIy
otBeneHreM LT U ABYMs APYTMMU OTBEACHUSIMU)
JIOCTOBEPHO YBEJIUUMBAIOTCS B Psily HE3HAYMMBbIX
CTUMYJIOB 1O Mepe BO3PACTaHUsl CYObEKTUBHO
OXMIAEMOII BEPOSITHOCTU TPEAbSIBICHUS 3HA4YM-
MOT0 CTUMYyJIa B IapajiurMe oj1/1-00Ju1; OHU 1OCTHU-
raloT MaKCMMyMa HEMOCPEICTBEHHO Tepel Ipeab-
siBJIEHUEM 3HauuMmoro ctumyJia. [locie npexbsiB-
JIEHVsT 3HAYMMOro CTUMYJIa 3TU [OKa3aTeau
3aHOBO “cOpachIBalOTCs1” 10 00JIee HU3KOro 3Ha-
YeHUs, KOIJIa COrJIaCHO MPUMEHEHHOW HaMU DKC-
MEPUMEHTAIBHOM MapagrMe oXxuaaemasi BEposiT-
2011
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Puc. 1. ®oHoBasg raMMa-akKTUBHOCTb Mepe/l MPeIbsiBICHUEM HE3HAYMMbIX U 3HAYUMBbIX CTUMYJIOB. A, b —
MOILIIHOCTb raMMa-aKTUBHOCTH B rpyrnax I (n = 52) u 1l (n = 96), B, I'— KOrepeHTHOCTh raMMa-aKTUBHOCTH
B rpynmnax | (n = 52) u Il (n = 96). J1 — noGHoe oTBeaeHue, T — narepaibHO-TEMEHHOE OoTBeaeHue, uT —
LEHTpaJIbHO-TeMEeHHOe oTBeaeHue. * — p < 0.05, ** — p < 0.01, *** — p < 0.001 no kpureputo BuikokcoHa;
CKOOKM Hall CTOJIOMKAMM yKa3bIBalOT Ha Mapbl CPABHMBAEMbIX BEJTMUMH. 31€Ch U Jajee Ha rpadhuKax JaHHbIE
[peJCTaB/ieHbl B BUJE CpeHee + cTaHaapTHasi oluMOKa.

Fig. 1. Background gamma-activity preceding the presentations of non-target and target stimuli. 4, 5 — power of
gamma-activity in groups I (# = 52) and 11 (n = 96), B, I'— coherence of gamma-activity in groups I (» = 52) and
11 (n =96). J1 — frontal lead, 1T — lateral parietal lead, uT — central parietal lead. «+ — p < 0.05, #x — p < 0.01, %% —
p<0.001 (Wilcoxon test); the brackets above columns indicate the pares of values compared. Here and further data

on graphs are shown as the mean + standard error.

HOCTb TIPEIbSBJICHUST CJIEAYIOLIEr0 3HAYMMOIo
CTHUMYJIa OJIM3Ka K HYJIIO.

doHoBasi raMMa-aKTUBHOCTb nepe BbIlOJIHEHUEM
M HEBBINNOJIHEHUEM HHCTPYMEHTAJIbHOI'O IBH2KCHUA

MoliHocTh (POHOBOI raMMa-aKTUBHOCTHU ObLia
JIOCTOBEPHO BBbIILIE BO BCEX OTBEACHUSIX B 0OEUX
rpyrinax >XXMBOTHBIX Te€pe/ COBEPLIEHUEM UHCTPY-
MEHTAJILHOTO JIBUXKEHUSI B OTBET HAa 3HAYMMBbIN
cTUMyJ (MOJIOXKUTEIbHAsI peaklusi) Mo CpaBHe-
HUIO C TMPOIMYCKOM peakLMMU Ha 3TOT XE& CTUMY.JI
(» <0.001 m1st 06GEUX rpyIII v U151 BCEX OTBEACHUM;

>)KYPHAJI BbICIHIEM HEPBHOM AEATEJBLHOCTU

TOM 61

puc. 2, A, b). Jlusi nokasareJisi KOrepeHTHOCTH
aHaJIOrM4yHasi 3aKOHOMEPHOCTb B OTHOLLIEHUHU PO~
HOBOM raMMa-aKTMBHOCTH JIOCTOBEPHO ITPOSIBU-
JIaCh Y XKMBOTHbIX OO€UX IpyIIl B ape OTBeAeHUM
aT—uT (puc. 2, B, .

CpaBHEHUE CUTyallMii OILIMOOYHOIO BBITIOJIHE-
HUSI M TPABUWILHOIO HEBBITIOJHEHUSI UHCTPYMEH-
TaJIbHOM peakliMy B OTBET Ha HE3HAUMMbI CTUMY.JI
JIAJI0 CXOIHbIM pe3yJibraT: MOLIHOCTb (POHOBOMA
raMMa-aKTMBHOCTH ObLIa JIOCTOBEPHO BbIIIE MEpe]]
COBEpPILEHUEM OLIMOOYHOIO JABMXKEHMSI Ha HE3Ha-
YUMBbIM CTUMYJI (JIOXKHAsI TPEBOra) 1o CPaBHEHUIO €

Ne 1 2011
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[TosioXuTEIbHAS PeaKliMsi HA 3HAYMMbIi CTUMYJ

E [Mponyck peakiiMy Ha 3HAYUMMbIA CTUMYJI

Puc. 2. ®oHoBas raMMa-aKTUBHOCTD Iepe/i NPebsBJIEHUEM 3HAUUMbIX CTUMYJIOB [TPU MOJOXUTETbHOM MH-
CTPYMEHTAJILHOM PEAKILIMM U NIPU €€ NPOoIycKe. A, b — MOLIHOCTh raMMa-aKTUBHOCTH B rpynmnax I (n = 50) n
I (n = 84), Bu I'— KorepeHTHOCTh raMma-akTuBHOCTH B rpynnax I (n = 50) u 11 (n = 84). OcranbHble 060-

3HAYCHU KAaK Ha pUC. 1.

Fig. 2. Background gamma-activity preceding the presentations of target stimuli leading to positive instrumen-
tal responses and omissions. A, 5 — power of gamma-activity in groups I (n = 50) and Il (n = 84), B, I' — co-
herence of gamma-activity in groups I (n = 50) and 11 (n = 84). Other designations are the same as on Fig. 1.

MPaBUIbLHbIM OTKA30M OT BBITIOJIHEHUSI IBUXKEHMSI B
OTBeT Ha 3TOT Xe cTUMYJ (p < 0.01 11st odeux rpymnii
M JUTSI BCEX OTBeJICHUIA; puc. 3, A, b).

TakuMm oOpa3oMm, nBuxeHue (Kak MOJIOXKUTEb-
Hasi peaklysi, TaK U OIIMOOYHAs!) BBINOJIHSIOCH B
Tex cliydasiX, KOrjJa MOILHOCTb (M OTYACTH KOre-
PEHTHOCTb) CITOHTAHHOM (POHOBOM AKTUBHOCTH I1€-
pel MOMEHTOM BKJTIOUEHMSI CTUMYJ1a ObUIM BBILLE.

DoHOoBAs raMMa-aKTHBHOCTD Tiepe/l MPABWIbHBIM
¥ OIIMOOYHBIM BbINOIHEHHEM MHCTPYMEHTAJILHOM
peaKumu

CorytacHO TPpUBEIEHHbBIM BbIlIE JJAHHBIM B 11€-
JIOM YPOBEHb raMMa-aKTUBHOCTHU Tepe/] 3HAYUMBbI-
MU CTMMYJIaMH ObUI BBILLIE, YeM Iepe/l HE3HAYMMbl-
mu. CpaBHeHHE Xe JIByX CUTYyallMid BbITIOJIHEHUS
JBUXEHMSI — MTPABUJIbHOTO Y OLLIMOOYHOTO — MO-
Ka3aJjio, 4To nepeji OLIMOOYHOM peakliuei Ha He-

XKYPHAJI BbICLIUEM HEPBHOM JAESATEJIBHOCTH

3HA4UMbLI CTUMYJT (JIOXXKHOU TpeBorou) oHoBas
aKTUBHOCTH OblJIa BO BCEX OTBEACHUSIX y 00enX
rPYIII BblllIe, YeM Mnepes MpaBUIbHOM (ITOJT0XMU-
TEJbLHOI) peaklued Ha 3Hayumolil CTUMYJ
(puc. 3, A, b). DTO pazauuue SBJSIETCS J1OCTO-
BEPHbIM U HauboJiee BbIPAXKEHHBIM IJIs1 OTBEJIE-
Hust 1T (p < 0.05 past ooeux rpynn). Criienyer oT-
METUTb, UTO JJaAHHOE CpaBHEHUE MPOBEJACHO Ha
OTHOCUTEJIBHO HeDOIbILIOM MatepuaJie (n = 13 B
rpynrne I un =27 Brpynne Il), NoCKoNbKy B aHa-
JIN3 ObUIM B3SITHI JIULLb TAKUE DKCIIEPUMEHTDI, B
KOTOPBIX COBEPLIAJIOCHh HE MEHEee IIECTU OLIU-
OOYHBIX peakLMii Ha MOCJIEAHUM HE3HAYUMBbII
CTUMYJI. B OTHOILLIEHUM KOT€peHTHOCTU ramMma-
aKTUBHOCTHM JAHHBIM aHAJIU3 HE MO3BOJIMJI BbI-
SIBUTh KaKUX-JIMOO BUIUMBbIX 3aKOHOMEPHOCTENU

(puc. 3, B, I.

TakuMm oOpa3oM, MOLITHOCTb (POHOBOW ramMmma-
AKTUBHOCTH Mepell COBEPIIEHUEM OLIMOOYHOM
2011

TOM 61 Ne |
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[TonoxurenpbHasi peakilivsi Ha 3HaYUMbIii CTUMY.JI

OunbouHasi peakiivsi Ha He3HAYUMbI CTUMYJT (JIOXKHAas TpeBOra)

] Mpasunbhblii otkas ot peakimu Ha HE3HAYUMBINA CTHMYJT

Puc. 3. PoHOBasi raMMa-aKTUBHOCTD Mepet MPEIbSIBICHUEM CTUMYJIOB MPU MOJIOXUTENLHON MHCTPYMEHTAIBHOI
peakuuu, OLUMOOYHOIN PEaKLIMM U ITPABUJIBHOM OTKAa3e OT peakinu. A, 5 — MOUIHOCTh raMMa-aKTUBHOCTH B IpyII-
nax [ (n=13) ull (n =27), Bu I'— KorepeHTHOCTb raMMa-akTuBHOCTH B rpynnax I (n = 13) u Il (n = 27). Ocraiib-

Hble 0003HaYEeHMUsI Kak Ha puc. 1.

Fig. 3. Background gamma-activity preceding the presentations of stimuli leading to positive instrumental respons-
es, false alarms and correct rejections. A, 5 — power of gamma-activity in groups I (n = 13) and Il (n = 27), B, I'—
coherence of gamma-activity in groups I (# = 13) and 11 (n = 27). Other designations are the same as on Fig. 1.

peaklMU HAa HE3HAYUMBbIH CTUMYJ NOCTOBEPHO
BBILLIE, YEM TEpe MOJOXMUTEIbHOU peaKLMe Ha
3HAYUMBIMN.

OBCYXIEHHWE PE3YJILTATOB

B npeacraBieHHOM MCCJeIOBaHUU Oblla HMC-
MoJib30BaHa TMapajurmMa “akTUBHbIN o1-0osut”,
MOIU(pULUMPOBAHHASI HAMM TIPUMEHUTENILHO K
SKCIIEPUMEHTAM Ha >XXUBOTHBIX [5]. XapakTepu-
CTUKM CTUMYJIOB U TIOBEeAECHYECKHE TpeOOBaHMUsI
ObUTM AaHAIOTMYHBI MCMOJIB3YeMbIM MPU peain3a-
MM aKTUBHOIO oj1-0oJula Ha 4YesoBeke [4, 26
Y JIp.], YTO MO3BOJISIET MPOBOJIMTHL CPABHEHUE 10O~
JIyYEHHbIX HAMU Pe3yJIbTaTOB C JAHHBbIMM JINTEpa-
TYpbl, MOJYYeHHBIMU B UCCJIEAOBAHUSIX Ha YEIOBE-
Ke. B omiMume ot cXoIHbIX 9KCNEPUMEHTOB Ha ye-
JIOBEKE, KOI[a MCHbITYeMblid OOBIYHO YBEPEHHO

6 >KYPHAJI BbICLLIEWM HEPBHOM JIEATEJIbHOCTH

TOM 61

OTJIMYAET 3HAUMMbIC CTUMYJIbI OT HE3HAYMMBbIX W
MPaKTUUECKU HE COBEPIIIAeT OLLIMOOK, B HALLIEH pa-
0OTe Mbl UMEJIM BO3MOXHOCTb OLIEHMBATh KOJ1e0a-
HUSI YPOBHsI BHUMaHUsI B IIpeesiax OOHOro OIbiTa
[0 MOBEICHYECKOM peaKIIMU XMBOTHOIO Ha CTUMY-
Jibl M aHAJTU3UPOBATh (POHOBYIO FrAMMAa-aKTUBHOCTh
TPU TPOITYCKAX PEAKLIMU U JIOXKHBIX TPEBOrax.

BaxeH BOMpoc 0 ToM, IEUCTBUTEIBHO JIA PErv-
CTpUpyeMasli HAMU raMMa-aKTUBHOCTb T€HEPUPO-
BaJlaCb B MO3re XXUBOTHbIX. OAHUM U3 MOTEHLMU-
QJIbHBIX UICTOYHUKOB 3JIEKTPUYECKUX KOJIeOAaHUI B
raMmma-JiMaria3oHe MOIJIM OKa3aTbCsl OOOHSTEJb-
HbIE JIYKOBULIbI, ITOCKOJIbKY pedepeHTHBIN 2JIeK-
TPOJI pacnoJiarajicsi BOTHOCUTEJILHOM OJIM30CTU OT
HUX. TeM He MeHee KOHTPOJIbLHBIE 3alUCH, B KOTO-
pbIX peructpauuio DD nMpoBOAMIM OTHOCUTENb-
HO oTBesieHUs JIT MO0 OTHOCUTEIBHO 3a3EMJISO-
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1LIero 3JieKTpo/a (pacrioJiaraBlierocst B 3aJiHEH Ja-
CTH 4eperia) BMECTO CTaHIAPTHOIO pe(epeHTHOro
3JIEKTpOOa, IOKa3ajiM, 4YTO TaMMa-aKTMBHOCTb
MPUCYTCTBOBAJIA B 3alIMCH B JIIOOOM U3 3TUX BapH-
aHTOB (B YaCTHOCTU, B OMIIOJISIDHOM Mape MeXay
orBeaeHusiMu 1T u 1 T). B Lesom ammiuTyaa ram-
Ma-aKTHMBHOCTHM OKa3bIBajlaCh TEM BbILIE, YEM
00JIbllIe OBLJIO PACCTOSIHUE MEXIY DJIEKTPOJIAMU,
COCTaB/SIBIIMMU  OMIOJISIpHYIO mapy. Buaumo,
MMEHHO 9TUM OOBSICHSIETCSI TOT (DAKT, YTO B HALLIUX
SKCNEPUMEHTaX aMIUIMTy[a ramMMa-aKTUBHOCTHU
OblL1a MAKCUMAaJIbHOM B oTBeaeHUU T (1o cpaBHe-
Huio ¢ orBeaeHusiMu JI u uT) — Haubonee ynaneH-
HOM OT pepepeHTHOrO 2j1eKTpoaa. Bkiian muorpa-
(bmnueckoii aKTUBHOCTU B peructpupyembiii D00
CUTHaJI TaKXKe He MOT ObITb CYIUECTBEHHBIM, MO-
CKOJIBKY B XOI¢ onepalyu MpOU3BOJUIOCH 00-
LIMPHOE CKaJbIIUPOBAHMUE uepera >XUBOTHBIX, U
PacCTOSIHME OT 3JIEKTPOIOB JIO MbIIIL COCTaBJISLJIO
He MeHee 5—7 MM.

Hamm wuccnenoBaHusi MoKasajiv OTYETIIMBOE
MOBbILLIEHUE YPOBHSI (GOHOBOI raMMa-aKTUBHOCTU
B XOIE IpEeIbsBJICHUSI MOCAECA0BATEIbHOCTA HeE-
3HAYUMBbIX CTUMYJIOB, KOTOPbI JOCTUTA MAKCU-
MyMa HENOCPEJCTBEHHO Tiepe/l TpeabsiBIEHUEM
3HAYMMOIO CTUMYJIa, BCJIEA 32 YeM MPOMCXOIMII
pE3KUM “cOpOC” YPOBHSI CTIOHTAHHOW AaKTUBHOCTH
K OoJiee HU3KOMY 3HaueHU10. [IpennoaoxuuresbHo
B XOZ€ BbIpaOOTKU MHCTPYMEHTAJIbHOU peakiiuy B
SKCIEPUMEHTAJIbHOM NMapajiurme “akTUBHbBINA ON1J1-
00JU1” XUBOTHBIE OOYUYMJIMCh TOMY, UTO TOCJIE O1-
HOTIO 3HAYMMOTIO CTUMYJIa BEPOSITHOCTb TPEIbsIB-
JIEHUSI CJIeAyIOIIEro 3HaYyMMOro CTUMyJia BHavasle
ocTaeTcsl HU3KOM, a 3aTeM YBEJIMUYMBAETCS T10CIJIE
CJIENOBaHUSI CEPUU M3 HECKOJIbKUX HE3HAYMMBbIX
CTUMYJIOB.

Takum oOpa3oM, Ha MPOTSIKEHUU HEKOTOPOIo
MPOMEXYTKa BPEMEHHU I0CJI€ 3HAYMMOIO CTUMYJ1a
CyOBEKTUBHAsI HEOOXOIMMOCTb pPa3/inyaTh CTUMY-
JIbI [UTS1 XKMBOTHOI'O OTCYTCTBOBaJIa, U 11O 3TOM MpPU-
YUHE YPOBEHb YCTOMUYMBOIO BHUMAHUSI XKUBOTHBIX
CHUXXaJICSI. 3aTeM M0 Mepe MPOXOXIAECHUS He-
CKOJIBKUX HE3HAYMMBbIX CTUMYJIOB, KOTJIa OXXUJae-
Masl BEPOSITHOCTbD TOSIBJICHHUSI 3HAUMMOIO CTUMYJIa
HayMHaJla BO3PacTaTb, COOTBETCTBEHHO YCUJIUBA-
JIOCh M BHMMaHue XuBoTHOro. [Toxoxuit addekt
otMedeH B uccienoBaHusix B.H. JlyMeHKo: B 5KC-
MepUMEHTax Ha cobakax, OOy4eHHbIX BbIIIOJIHATH
MHCTPYMEHTAJILHOE ABUXEHUE, ObLIO TOKa3aHo,
YTO KaK MOLIHOCTb, TaK U KOT€PEHTHOCTb raMMa-
pPUTMA YBEJIMYMBAIOTCSI B MEXXCTUMYJIbHBIE UHTEDP-
BaJIbl IIPU OXXUIAHWUM YCIIOBHOTO CTUMYJIA; 3TO SIB-
JIEHUE UHTEPIIPETUPYETCS aBTOPAMU KaK MPOsIBJIE-
HUE CEJICKTUBHOTO BHUMaHUsI |2].

KYPHAJI BLICLILE HEPBHOM JESTEJIBHOCTHU

[Toka3zaTenbHbl pe3yJibTaTbl CPAaBHEHUSI TAMMa-
aKTMBHOCTUM B CHUTyallUM COBEPLICHUSI UHCTPY-
MEHTAJILHOTO JABUXXEHUSI U MPU €ro OTCYTCTBUU.
JlBurarejibHasi peakiusi (KaK MoJOXUTENIbHAs1, TaK
1 OLLIMOOYHAsI) BBIITOJHSIACH B TEX CIy4Yasix, Korua
MOULIHOCTb CITOHTAaHHOU (POHOBOI raMMa-aKTHUB-
HOCTH T1€PE MOMEHTOM BKJTIOUEHUSI CTUMYJ1a Obl-
Jia BbILLIE, YEM Mepel HEBBITTOJIHEHUEM IBUXEHUS
Ha TaKoi Xe CTUMYJI. MOXHO NPENNOIOXUTh, YTO
POCT MOLIHOCTU raMMa-aKTHUBHOCTH y KMBOTHbIX
ObLI CBsI3aH C MOBBILLIEHUEM YPOBHSI YCTOMUUBOTO
BHMMAaHMSI, KOTOPbIM COCOOCTBOBAJ OCYLIECTB-
JIEHUIO peaklyu. B akcrieprMeHTax Ha JIIOIsIX TaK-
Ke ObUIO MOKA3aHO, YTO YPOBEHb rAMMAa-aKTUBHO-
¢t B nipeaeiiax 10 ¢ nepen npeabsiBIEHUEM CTUMY-
J1a TTO3BOJIsU1 TIPEICKa3aTh XapaKTep MOCIEAYIOLIEN
peaklu1m: nepeli MpaBUIbHOM peakiMen Ha CTUMY-
JIbI HAaOJTIOAAJICSI MOBBILIEHHBIN YPOBEHb (POHOBO-
ro raMMa-puTMa, B TO BpeMsl Kak IMpOITyCKY (HEBbI-
MOJIHEHUIO) PEaKLIMM Ha CTUMYJI IIPEALLIECTBOBAJIO
ero cHuxeHue [22].

Kak ObLTO yKa3aHO BbIlIE€, B LIEJIOM CpEAHee
CyMMapHoe 3HauyeHUe YpPOBHSI (DOHOBOI aKTUBHO-
CTU TI€peJ] HE3HAYUMBIMU CTUMYJIAaMU (BKJIIOYasi
Kak IMpaBUJIbHbIC OTKA3bl OT PeaKlMM, TaK U JIOX-
HbIE€ TPEBOTM) B HAILIUX 3KCIIEPUMEHTAX ObUIO HU-
Xe, yeM riepell 3HauMMbIMU. B TO xxe BpeMsi caMu
OLIMOOYHbBIE peakKlMU (JIOXXHbIE TPEBOIM) Ha He-
3HAYMMBbIE CTUMYJIbl HAOTIOOAIMCH MPU 0OJIEE BbI-
COKOM ypOBHE (pOHOBOM raMMa-akKTUBHOCTH, YEM
MpaBUWJIbHbIE peaKIMM Ha 3HAYUMbIE CTUMYJIBL.
Bunnmo, ype3mMepHoe MOBBILLIEHUE YPOBHS CITOH-
TAHHOM ramMMa-aKTMBHOCTM HapylIaeT MpoLece
MPUHSITUSI pellieHUs] B OTBET HA HE3HAYMUMBII CTU-,
MyJ1 U CMELLIAeT KPUTEPUI MPUHSTUS PELIEHUs B
CTOPOHY COBEpLICHUSI peakliMM, Jaxe €CJIU OHa
OKa3bIBAETCSl OLIMOOYHOM. DTO SIBJIEHUE MOXHO
MHTEPIIPETUPOBATH KAK COCTOSIHUE “TUTEPBHUMA-
Hust” [29].

Takum 06pa3oM, B HALLIMX SKCIIEPUMEHTAX I0-
Ka3aHoO, 4YTO ypoBeHb (DOHOBOUW raMMa-aKTUBHO-
CTH OTpaXaeT MpPOLIECC HACTPOMKU HEPBHOM CHU-

» CTEMBbI HA ACTEKIIUIO U PpA3JIMYCHUEC CTUMYJIOB. ITo-

JIydEHHbI€ pe3yJibTaTbl XOPOIIO COIVIACYIOTCS C
npeactasieHusiMu b. 1. Komisipau H.O. Tumode-
€BOM O BaXHeWIIeld poJM TOHUYECKOM aKTUBHO-
CTU B OpraHu3aliiM YCJIOBHOPEMJIEKTOPHON Aesi-
TEAbHOCTHU, TMOKAa3aBILIMUX 3aBUCUMOCTb pEaKLMH
HEWUPOHOB U MOBEJIEHYECKOTO OTBETa XUBOTHOIO
Ha cUrHaJi ot ypoBHs ¢(hOHOBOM akTvMBaLmH [3].

[TosryueHHBIE HAMM JAHHBIE TOBOPSIT O TOM, YTO
durykTyalium (poHOBOM raMMa-akKTUBHOCTU MOX-
HO MHTEPINPETUPOBATH KAK MPOSIBJIEHUSI CUCTEMBbI
YCTOMYMBOIO (TOHUUYECKOro) BHUMaHUsl (sustained
attention) [25], KOTopoe B HacTosIIIEE BPEMSI pac-
Ne 1
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CMaTpMBaeTCsl KakKk caMblii HU3LIMI YPOBEHb B
MepapXuyecky OpraHuM30BaHHOW CUCTEME BHMMA-
Hust |7]. YcToiuMBOoe BHUMAHUME MPEACTABISIET CO-
OO TOHUYECKOE COCTOSIHUE, KOTOpPOE CO3/1aeTcCs
KOPKOBbIMH aCCOLIMATUBHBIMM CUCTEMaMM BbICO-
KOTO YPOBHsI (HUCXO/Isiiast peryssitusi, top-down),
MpUYEM BKJIIOUEHHE 9TOTO COCTOSIHUS OTIOCPeIoBa-
HO PsiJIOM KOTHUTUBHBIX MTPOLIECCOB (ITAMSATh, OXK1-
JlaHue, MoTUBaLMs U Jip.). CoriacHO COBPEMEHHbIM
MPEACTABJICHUSIM B OpraHU3allMyi JTaHHOI'O MPOsIB-
JIEHUs] BHUMaHMsl BEAYLLYIO poJib Urpaet (hpoHTO-
napuverajibHasi cucrema [10, 16, 23].

B KOHTEKCTE IMOJIyYEHHBIX JAHHBIX UHTEPECHO
pacCMOTPETh BO3MOXHbIE MEXaHU3Mbl BHYTPEH-
HEN MPUYUHHOM CBSI3U Mexay (ayKryauussMu
raMMa-akTMBHOCTM M BHUMaHUeM. B Hacrosiuiee
BpEMSsI CUMTAETCS1, YTO MapaMEeTPbl FEHEPALIMU FaM-
Ma-pUTMa B OCHOBHOM ONPEAE/ISIIOTCS] TEKYLLIUM
YPOBHEM XOJIMHEPIMYECKOU aKTUBALIMU KOPKOBbIX
HeipoHHbIX ceTeu |11, 13, 27]. baaronapst Hanm-
YUIO MOILLIHBIX IJTyTaMaTepruyeckux MpoOeKUUi oT
npedpoHTAIbHOW 00JaCTU KOpbl B 0a3ajibHOE
KPYITHOKJICTOYHOE SI/IPO OCHOBAHUS T€PEIHETO
mosra (BK$) [19, 30] 1 BoCcXoasIMX XOJIUHEPIU-
yeckux npoekumii n3 BKS npaktuyecku BoO Bce
o0bJtact Kopbl |24, 28] dpoHTO-NapreTalIbHas CU-
creMa BHMMaHMUsI T10JIydaeT BO3MOXHOCTb OCY-
LLECTBJISITh XOJIMHEPTUYECKYl0 MOMYJISILMIO pa3-
JIMYHBIX 00J1aCTEU KOPbI U IEPEBOAUTH UX B COCTO-
sSIHUE CUHXPOHM3ALIMM B IXara3oHe raMMa-purma.

B Haimx 0osiee paHHUX UCCIIETOBAHUSIX AKTUB-
Hoctu HerpoHoB BKS npu peann3aumu Kposamka-
MU CXOJIHOM MHCTPYMEHTAJIbHOM peakumu (OTpsi-
XUBATEJILHOIO IBMXKEHUSI YXOM) B OTBET HA 3BYKO-
Bble CTHUMYJIbl OBLJIO TIOKa3aHO, 4TO (HoHOBas
aKkTUBHOCTb HelipoHoB b KA no3sosisier ¢ BbICOKOi
JIOCTOBEPHOCTHBIO TPe/ICKa3aTh BbINOJHEHUE/TIPO-
MYyCK JIBUTATEJIbHOTO OTBeTa | 8].

Panee Hamu yxe ObLIO BbICKA3aHO MPEATIONO-
JKEHME, UTO XOJIMHEepruueckKasi MHHepBaLusi 0oec-
[€YMBAET YPOBEHb AKTHUBALIMU KOPbI OOJIBLIMX
MnoJiyliapuii, HEOOXOAUMBIA Il TPUBJIEYEHUS
BHUMAHMsI, U CO3[aeT YCJIOBUSI Ui 00pabOTKHU
uHdopMalMM O MOCTYNUBILIEM cTumyje [8], a
BO3HMKAIOLLIMI raMMa-puUTM OTpaxkaeT Xapakrep
MPOMCXOSIIIIETO MPU 3TOM Ipouecca 00padbOTKH1
nHpopmanuu. [losiydeHHbIE pe3ysisTaTbl COOT-
BETCTBYIOT 3TOMY MPEANOJOXEHUIO, TaK KaK Bbl-
sBJIEHHbIE HaMM KoJjieOaHUsI YPOBHSI ramMma-ak-
TUBHOCTH, BHUIMMO, OTPaXalOT MNPEIHACTPOMKY
HEMPOHHBIX CETE Ha CEJICKTUBHYIO JETEKLUIO
crumyJsioB |9, 11, 16]. Marematuyeckoe MOAEIM-
poBaHME HEPBHBIX ceTe, BbinosiHeHHOoe K. bep-
repcoM € COaBTOPaMU, MOKA3aI10, YTO CUHXPOHU-
3alMsl KJIETOK KOpbl B AWaria3oHe raMma-purma,
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BO3HUKAIOIIASI TIPU BO3JICUCTBMM HA HUX aLIETUI-
XOJIMHA, YCWIMBAET PEaKLUIO CETU HA CEHCOPHDIN
cruMys1 M cHuxaet ee nopor [11]. Takoi noaxon
MO3BOJIWJI ABTOPaM YCIIEIITHO CMOJEIMPOBATH (-
¢deKTbl YCTOMYMBOTO BHUMAHUSA U KOHTPACTUPO-
BaHUsI peakLMM Ha JiBa pa3HbIX ctumyJia. s
NaJIbHEHILIEeH NMPOBEPKU TPEATIOIIOKEHNS O POJIU
XOJIMHEPrUYEeCKOW aKTUBAlIMKM B OOECIEUYEeHUU
BHUMAaHUSI HEOOXOAUMO HEINOCPEICTBEHHO OLle-
HUTb aKTUBHOCTb XOJIMHEPrU4€CKON CUCTEMbI XKU-
BOTHOTIO IMPU peajin3aliMUu MOBEICHYECKOU 3a1a4u,
MCIIOJIb30BAHHOI B HACTOSIIIIEN padoTe.

B 3akuiioueHue ciielyeT OTMETUTh, YTO COorJlac-
HO TIOJIyYEHHBIM HaMM pe3yJibTaTaM ramma-ak-
TUBHOCTDL SIBJISIETCSI aAeKBaTHBIM (pU3HOJIOTHYE-
CKMM T[10KasarejeM BHUMaHUSI Y KPOJUKOB IpU
peayiM3alvu MapajaurMbl “aKTMBHbIN o1-060/117, a
[IpUMEHEHHAs MOBEICHUECKast 33/1a4a MOXET ObITb
MCIIOJIb30BaHa i Oojiee AeTalbHOro Helpodu-
3UOJIOTMYECKOTO M3YYEHUSI MO3TOBbIX MEXaHMW3-
MOB IreHepaliiyM raMMa-puTMa B CBSI3U CO BHUMA-
HUEM U APYTMMU KOTHUTUBHBIMU MPOLIECCAMMU.

BbIBO/1bl

1. doHoBasi TraMMa-aKTUBHOCTb OTpPaXxaer
MpOLECC HACTPOMKKU HEPBHOM CUCTEMBI Ha pac-
Mo3HaBaHUEe CTUMYJIOB M pearupoBaHUE Ha HUX.
MOILLHOCTL U KOI'€peHTHOCTh (POHOBOW Tramma-
AKTUBHOCTU MOXHO UHTEPIIPETUPOBATh KAK HEM-
pohU3HOIOTMYECKUIA TTOKA3aTe)Ib YPOBHS YCTOM-
4YUBOTo (TOHUYECKOro) BHUMaHUSI.

2. OxuiaHue 3HaYMMOro CTUMYJIa U COOTBET-
CTBYIOLLIEE €My YCUJICHUE YCTOMYMBOIO (TOHMUYE-
CKOro) BHUMaHUSI COMPOBOXK/IAETCSI ITOBbIILIEHUEM
MOILLIHOCTH U KOT€PEHTHOCTU (DOHOBOM raMMa-aK-
TUBHOCTH.

3. AJIeKBaTHOE pearMpoBaHUE Ha 3HAYMMBIU 1
HE3HAYMMBIHA CTUMYJIbl peaiu3yeTcsl Ha OIlpe/e-
JIEHHOM YpOBHE (POHOBOM TramMMa-aKTUBHOCTH,
KOTOPBIi, BEPOSITHO, COOTBETCTBYET ONTUMAJIbHO-
MYy YPOBHIO YCTOWYMBOrO BHUMaHUsI. CHUXEHHUE
3TOrO YPOBHSI MIPUBOJAMT K IPOITYCKAaM JIBUTaTe/b-
HOM peakliMyM Ha 3HAYMMBbIA CTUMYJI, a TMOBBILLIC-
HUEe — HA00OPOT, K OLLIMOOYHBIM peaKLUsIM Ha He-
3HAYUMBbBI CTUMYJI (JIOKHBIM TPEBOraM).

Pabora BbinojiHeHA Tpu noaaepxke Poccuii-
ckoro ¢oHaa (pyHIaMEHTAIbHBIX UCCIENOBAHUNA
(rpanTbl Ne 02-04-48190 u 05-04-49820).
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