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ITposenen ananu3 33T 39 310pOBBIX NOAPOCTKOB U 45 MOAPOCTKOB, CTPAJAIOIIUX PACCTPONCTBAMU IIIN30-
¢pennveckoro cnexrpa (cpeganit Bo3pact 12.3 roga). Pe3ynbraThl aHanmsa crekTpaibHOro cocrasa 23T
U CETMEHTHBIX XapaKTEePUCTHK allb(pa-aKTUBHOCTH ITOKA3aJi CYIECTBOBAHUE PA3IMUMIl MEXK/Y MCCIENO-
BAaHHBIMH TPYIIIaMH.

OCHOBHBIE Pa3iNuusl CIEKTPANBHBIX ITOKa3areneil 331 M3y4eHHBIX IPYNI OAPOCTKOB 3aKIFOYAIIUCH B
CHIDKEHHOM MotHocTH criekTpa D3I B anbda2- n anbgal-auana3oHax 4acToT U, HA0OOPOT, — YBEINICHHON
MOIIJHOCTH B JIeJIbTa- M TETa-iana3oHax B rpynre nanueHToB. CerMeHTHbIE XapaKTEPUCTUKY allb(ha-aKTUBHO-
ctu D3I MofpOCTKOB, CTPAfAIOIINX PacCTPONCTBAMH HIN30(DPEHNIECKOrO CHEKTPA, OTIMYAINCH OT CErMEHT-
HBIX XapakTepucTHK DI 3M0pOBBIX MOAPOCTKOB YMEHBIIIEHHON IUTEIBHOCTHIO KBAa3UCTAIMOHAPHBIX CETr-
MEHTOB anb(a-akTHBHOCTH DI, CHIDKEHHO! BHYTPHCETMEHTHOH aMIUIUTYHON alb(a-aKTHBHOCTH U TIOBBI-
LIEHHO ee BapUaTHBHOCTHIO, & TAKXKE YBEJIMUEHHON KPYTH3HOM MEXXCETMEHTHBIX IEPEXOJIOB.

Pe3ynbprathl, monyueHHbIE P CETMEHTHOM aHanm3e anb(a-akTuBHOCTH DI, MOTYT yKa3bIBaTh Ha TO,
YTO pa3BUTHE IIN30(PPEHNIECKOro MPOLECCa CBI3aHO C Ie3NHTETpalliell JIOKAIbHBIX HEHPOHHBIX aHCaMO-
JIell KOpbl OOJIBLIUX NOYIIAPUI FOJIOBHOI'O MO3ra.

Karoueswie caosa: 39T, wuszoppenusn, ceemeHmMubLil aHAAU3, AAbPA-AKMUBHOCHb, OOPOCMKU.

Segmental Structure of the EEG Alpha Activity
in Adolescents with Schizophrenia-Spectrum Disorders

S. V. Borisov, A. Ya. Kaplan, N. L. Gorbachevskaya, 1. A. Kozlova
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e-mail: akaplan@mail.ru

The EEG records of 39 healthy adolescents and 45 age-matched schizophrenic patients were analyzed. The
broad-band EEG spectral analysis and segmental analysis of the alpha-activity revealed significant differences
between the groups. Schizophrenics differed in a decreased spectral power for the alpha2 and betal frequency
bands and increased power for the delta and theta bands. Also, in schizophrenic adolescents, quasi-stationary
alpha-rhythm segments were longer, and within-segmental EEG amplitudes were higher than in the healthy
subjects; the amplitude variability and the steepness of transitions between neighbor segments were increased.
The results of the EEG segmental analysis suggest a disintegration of local cortical neuronal ensembles in
schizophrenia.
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ITpoGnema mm3ogpeHnu SBASIETCS ONHON U3 HAU-
0oJiee aKTyaJ bHBIX KaK JJIs1 COBPEMEHHON KIMHUYEC-
KOI ICUXNaTPHH, TaK U Il HAYKH O MO3re YyeJloBeKa
B yeaoM. I1o oneHkaMm cneguaaucToB 3ToMy 3a00J1e-
BaHUIO NOJBEPXKEHO OKOJIO 1% Bcero HaceJeHUs UH-
AyCTpPUAIBLHO Pa3BUTHIX CTpaH. Bo BceM Mupe exe-
TOIHO PETUCTPUPYETCS OKOJIO 2 MIIH. HOBBIX CIIy4aeB
3abosneBanus mm3oppennei [10].

329

B ar0i1 cBs131 0cOOYI0 BasKHOCTh NPUOOPETAET BO3-
MOXHOCTh paHHE! UarHOCTUKY Hadalla HaTONIOrnye-
CKOTO IIpoliecca €llle B AETCKOM UM HNOAPOCTKOBOM
Bo3pacTe. CyllecTBYIOT JaHHbIE, YKa3bIBaIOIUE Ha
BO3MOXHOCTb OOHApY>KEHUs psifia IPU3HAKOB, B TOM
YyHuce 3IEKTPO(PU3NOTOTNIECKUX, KOTOPbIE MOLYT
paccMaTpHBaThCsl KaK BEPOSTHOCTHBIE NMPEAUKTOPHI
mM30()pEHNYECKOro mpouecca y fAeTedl U3 TpyNibl
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BBICOKOT'O PUCKA B OTHOIIEHUU PACCTPONCTB IIM30-
(ppernveckoro cnekTpa yxe B IIepBble TOfIbI UX KH3-
HU [8]. OHIM U3 TaKUX NIPU3HAKOB, HAITPUMED, MOKET
ObITh Hanmune Ha D3I cnenuduueckoil 6eTa-akKTHB-
HocTH [14] n, B yacTHOCTH, — Muchpy3HON TaveyHOM Oe-
Ta-aKTHBHOCTHU B CIIEKTpaJibHON noJioce 24-28 I'm BO
BpeMs cHa [8].

HWccnenoBanne OUO3JIEKTPUUYECKON aKTHBHOCTH
MO3ra feTell U TOf[POCTKOB, CTPAJAIOIINX PACCTPOUCT-
BaM# IM30(PEHNIECKOTO CIEKTPa, OYEBUIHO, TTO3BO-
JISIET MPUOM3UTHCS K TIOHNMAHUIO MATOTeHETUIECKHUX
MEXaHN3MOB pa3BuTusl 3aboieBaHus. B Hacrosiee
BpeMst IMeeTcsl OOIIMPHAsT INTEPaTypa, TOCBSIICHHAS
u3ydeHnro ocobenHocreit D3I y aeTeit 1 HTOAPOCTKOB.
Bénbmast yacTh 3TUX UCCIENOBAHMA (CM., HAIPUMEP,
[3, 8, 9, 14]) 3aTparuBaeT NpeuMyIIeCTBEHHO OO BO-
MIPOChI Ka4eCTBEHHOTO onucanust DI -akTMBHOCTH Na-
[UEHTOB, OO0 NMPY KOIMIECTBEHHOM OIMCAHNN OCTa-
HABJIMBACTCS HA CIEKTPAIbHBIX XapaKTEPHCTHKAX

90T

B yactHOCTH, MHOrMMH aBTOpaMu (CM., HaIlpuUMep,
0030p [1]) ObLTO IOKA3aHO, YTO YMEHBLIEHUE MOIIIHO-
cTH anbda-akTuBHOCTU DI ABISAETCA OTHUM U3 HAU-
OoJiee XapaKTEpHbIX M3MEHEHHIi, HAOMIOaeMbIX Ha
29I 60mpHBIX MU30(QpeHNell B3POCIbIX NAIllMeHTOB.
OTH TaHHbIE MTOYYeHbI HA OCHOBE CYMMAapHbBIX MOKa-
3aTesiell anb(a-aKTUBHOCTH, YCPETHEHHBIX 3a MIEPUOT
OT OIHOM [0 HECKOJBKUX MHUHYT perucrpanyu 3T
Taxkum 06pa3om, 10 cuX NMOp B MCCIEAOBAaHUN alib(a-
akTUBHOCTH D3I, KaK OJHOTO U3 COMYTCTBYIOLIMX NTPH-
3HAKOB 3200JI€BaHMUI IU30THIIMYECKOTO PSIIa, OT BHU-
MaHWUs UCClleloBaTeNel YCKOMb3aIln 0COOEHHOCTH Bpe-
MEHHOW JUHAMUKU 3TOro KommoHeHTa D3I, Mexny
TeM, B IIOCIEHEE BpeMsI MHOTHE MCCIEeNOBaTeNN OT-
MEYaloT HEJOCTAaTOYHYIO YYyBCTBUTENIBHOCTH YCPEH-
HEHHBIX CHEKTpalbHbIX oleHOK D3I" n moguepkuBa-
FOT OCOOYIO Ba>KHOCTh HCCIICOBAHMS MMEHHO AMHA-
Mudeckux nepecrpoek D3I (cMm. 0630pstI [4, 5] u ap.).
Bonee Toro, B HacTosiIIlee BpeMs CyLIECTBYIOT METO-
[OJIOTMYECKUE MOAXOABI K JOCTATOYHO aKKyPaTHOMY
aHaJN3y CTPYKTYpHBIX ocobeHHocTeil D3I, B yacTHO-
CTH B Nojioce aib(ha-aKTUBHOCTU, KOTOPBIE XOPOILIO
ce0s1 3apeKOMEHIOBAJIM IIPH U3yYeHHH (pa3myeckoi
CTPYKTYphb! allbha-aKTUBHOCTU pa3HbIX TUHOB D3I
3[OPOBBIX HUCHBITYEMBIX B COCTOSIHUU CIOKOWHOTO
6oapcTBoBaHus [7], IpW KOTHUTUBHBIX HArpy3Kax [6]
U TIpY WCCIIe0BaHUM HOYHOTO cHa [18].

Llenpto HacTofelr pabOThI SBISJIOCH CpPaBHU-
TELHOE UCCIEOBaHNEe OCOOEHHOCTEH CTPYKTYPHOI
opranu3anuu anbga-akTUBHOCTH D3I y 3MOpPOBBIX
MOJPOCTKOB U MIOIPOCTKOB, CTPAJAOIINX PACCTPONCT-
BaMHM IIM30(pPEHUUECKOTO CIIEKTpA.

METOJUKA

WccnenoBanus npoBefieHbI C yyacTueM 45 Manbuu-
KOB, CTPajalOIIX PAaCCTPONCTBAMH IM30(DpEeHTIEC-
KOTO criekTpa (1u3ogpenusi, AeTCKUN THIT; IU30TH-
MIYECKOe PAcCTPONCTBO; Imm3oadpeKTUBHOE paccT-
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BOPUCOB u np.

poiictBo — pyopuku F20, F21, F25 mo MKB-10) c
[OCTaTOYHO TOMOTEHHOW CHMOTOMAaTHKOMW. [lmarHos
BCEX MAIMEHTOB ObLT MOATBEPXKAECH KIMHUYECKH CIie-
muanuctamu HIITI3 PAMH. Hukto M3 manueHTOB,
y4JacTBOBABILNX B UCCIIEIOBAHNH, HE IOfIBEpracs pap-
MakoTtepamnuu B iepuop D3I'-o6cnenoBanus B HITI3.
Bo3spacT yuacTHUKOB 3KcIepUMEHTANIBHOM TPYIIILI CO-
craBisil ot 10 net 8 mec. go 14 ner. KontponbHast
rpymmna coctosiyia u3 39 3M0pOBbIX MAJTLYUKOB — YICHH-
KOB 00111e00pa30BaTeIbHBIX KO — B Bo3pacrte ot 11
net Ao 13 net 9 mec. CpepHuii Bo3pacT 00EnX UCCIENy-
eMBIX Tpymn 6611 paBeH 12 rogam 3 mec. B nccnegona-
HUM Y4aCTBOBAJIM MOAPOCTKHU C HAJMYUEM ajb(a-ak-
TUBHOCTH Ha DT

93T perucTpupoBalu MOHOIOJISIPHO C UCIOJIb30-
BaHueM 16 oTBopsux 3nekTponos (01, 02, P3, P4,
Pz, T5,T6,C3,C4,Cz, 13,14, F3, F4, F7, FS§), ycTaHOB-
JICHHBIX B COOTBETCTBHUHU CO CTaHAApTHOI cxeMoi 10—
20. B kxauecTBe peepeHTHOTO 3JEKTPOfia MPUMEHS-
JIU cllapeHHbIe YIITHbIE 3JIEKTPObl. Bee 3amucn 6butm
cAenaHbl, KOrfla UCTIbITYyeMble HaXOAMINUCh B COCTOS-
HUU CIIOKOMHOTO OOJPCTBOBAHMSI C 3aKPBLITHIMU TJIa-
3amu. [InutenbHOCTh 3anmucu DI kaxkaoro ucnpitye-
Moro coctasisna 1-2 muH. Bee 3anmucn 931 6butH OT-
PENaKTHPOBaHbI C LEJBIO yAaleHusl apTedakToB U
MPUBEAECHbI K €JUHOMY cTaHfaapty ouudpoBku (128
OTCYETOB B CEKYHAAX) .

Jlanee mpoW3BOAWINCE iBa BUJla aHAINA3a 3amucen
O3T': cieKTpaNbHbIA U CErMEHTHBI.

CrexkTpanbHbIN aHAU3 OCYILIECTBISIN Ha OCHOBE
ObIcTporo npeobpazoBanusi Pypbe B CKONB3SIIEM OK-
He WUpUHOH 2 ¢ 50%-HbIM IEPEKPHITUEM U C IOCTENY-
IOIIIM yCpEeTHEHNEM CIIEKTPOB IO BCeH JIJINHE 3aMUCH.
3HaveHus] CIEKTPATbHON MOIIHOCTH YCPEHHSIINCH B
LIECTH TPAJUIMOHHBIX YAaCTOTHBIX IOAAMANAa30HaX:
pmenbta (1-3.5 I'm), Tera (4-6.5 I'm), anbda 1 (7-
9.5 '), anba 2 (10-13 I'), 6eta 1 (13.5-20 I'u) u Oe-
Tta 2 (20.5-30 I'm) 1 HOPpMHUPOBAIKNCH OTHOCHTENHHO
CYyMMapHOU MOIIIHOCTH B fuana3one 1-30 I'n.

IInst mpoBeeHUs] CErMEHTHOIO aHau3a (Mogpoo-
Hee cM. [2, 6]) 3armcn D3I 6b1mH IpegBapuTETHLHO OT-
¢unbTpoBaHbI B anbga-guanazone (7-13 I'n), a 3atem
criaakuBanuch yHkuueid I'mnbdepra. Janee ¢ momo-
wibro Texuonorun SECTION 0.1¢ (anroputm npemio-
kel A.4. Kammanom, nogpoOHee cM. [7]) mpousBopu-
J1ack cOOCTBEeHHO cermeHTanus DI, T.e. BeIelIcHAE
K8A3UCMAUUOHAPHBIX Ce2MeHMO08 aTh(pa-aKTUBHOCTU
C MOCJIEAYIOLIEH OLIEHKON KOJIMYECTBEHHBIX XapaKTe-
PUCTHUK 9TUX CETMEHTOB.

OueHNBaNIUCh YEThIPE XAPAKTEPUCTUKU CEIMEH-
TOB alib(pa-aKTUBHOCTH: a) CPENHSS aMIUTUTY/A allb-
¢a-akTUBHOCTH BHYTpU CETMEHTOB (A, MKB); 6) cpefi-
HSIS TIPOJIOJKUTENHHOCTL cerMeHTOB (7, Mc); B) KOa-
¢purenT Bapuanuyu aMIUTyAbl D3I BHyTpU cermMeH-
TOB (CV, %, Bpruncisncs no gopmyie: CV =(0,/A) X
x 100%, rae A — cpeausis aMmmnTyfaa 991" B cerMeHTe,
O — CTaHJapTHOE OTKJIOHEHNE) U T') KpyTH3HA MEKCET-
MEHTHBIX mepexofoB (S, %, BbIUUCHSETCI KaK OTHO-
e 3
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Puc. 1. 3HaueHust pa3HOCTH (B MPOLEHTAX OT BEJIMYMHbBI JAHHOU CIIEKTPAIBbHON XapaKTePUCTHKH ISl TPYIIIBI 3[OPOBBIX MOJPO-
CTKOB) MEXJy 3HAYEHUSIMHU CIIEKTPOB MOIIHOCTH HOPOCTKOB, CTPAIAOIIMX PACCTPONCTBAMHY IH30(DPEHNIECKOTO CHEKTPA, 1
370POBBIX ITOAPOCTKOB IS KASKJIOTO N3 IECTH NCCIIEJOBAaHHBIX YaCTOTHBIX TOArana3oHoB. I1o ropusonTamu — oreegenus D01,
10 BEPTHUKAJM — 3HAaYEeHUs pa3HocTy, %. *, ** —p < 0.05, p < 0.001; #—p < 0.1.

IMICHUE BEJINYNH cpenHeﬁ AMIUIATYbI CUT'HAJIA 11O obe
CTOPOHBI MEKCEerMEHTHOM l"paHI/IIH)I).

PaccmaTpuBasi w3MeHeHHMS — aibga-aKTUBHOCTH
O90I' kak oTpaxkeHNe (YHKINOHAIHHON JUHAMUKA
KOPKOBBIX HEPOHHBIX aHCaMOJell, 00 beqUHSIOIIIX-
Csl Ha OCHOBE CHHXPOHHU3alul PUTMIYECKOI aKTUBHO-
CTH HEHpOHOB B anb(a-nonoce [7], MOXKHO TpakToO-
BAaTb BBIYHCISIEMBIE CETMEHTHBIE XapaKTEPHUCTUKH
CIIEAYIOIIUM 00pa3oM. AMIUIUTYAA CETMEHTa MOKET
OoTpaXaTh 00bEM KOPKOBOT'O HETPOHHOTO aHCaMOJIs,
Y4YacTBYIOIIETO B JIOKAJIBHOW TeHepaluu anbga-ak-
THBHOCTH; ITIUTEIBHOCTD CETMEHTA — 3TO BPEMsI JKU3-
HU HEMPOHHOTO aHCcaMOUIsl; KOa(h(pUIMEHT Bapualin
aMIUTUTY/bI BHYTPU CErMEHTa — YCTOMYUBOCTH €r0 CO-
CTaBa, a KpyTU3HA MEXKCErMEHTHBIX IEPEXOJIOB — CKO-
POCTb PEKPYTHPOBaHNS HEUPOHHBIX 3JIEMEHTOB B aH-
caMOJ1b Ui, HA00OPOT, — CKOPOCTh pacnajga HeMpoH-
HOTO aHCcaMOsl.

C 1enblo UCKIIOYEHMS U3 aHaju3a MepuofoB Je-
cuaxpoHn3zanuu 3T unn 3nu3010B, OJIU3KUX K 3TOMY
COCTOSIHUIO, ObIJ1 IPOBENICH KBAPTUIILHBIN aHAJIN3 CeT-
MEHTHBIX XapaKTEPUCTHUK IO NapaMeTpy aMIUIUTY/bI.
ITo uroram KBapTHIBHOrO aHajiu3a W3 AajbHEUIIEH
00pabOTKH ObUIN NCKITIOYEHBI CETMEHTHbBIE XapaKTe-
PHUCTUKH, COOTBETCTBYIOLIME Hanubosee HU3KOAMILIU-
TYAHBIM CETMEHTaM, COCTaBISIOIMM 25% OT ux 00-
mero yucaa. TakuMm o6Gpa3oM, paccMaTpUBaeMble B
HacTosIeill paboTe CEerMEHTHBbIE XapaKTEePHUCTUKH
D3I oTHOCATCS IMEHHO K IEPHOfiaM alb(a-aKTUBHO-
CTH.

IInst cTaTHCTUYECKON MPOBEPKH 3HAYMMOCTH pa3-
JTUYAN MEXKAY CETMEHTHBIMI XapaKTEPUCTUKAMU allb-
¢pa-akTBHOCTH D3I B IBYX rpymIax MoygpocTKOB UC-
nonb3oBanu U-kputepuit ManHa — YUTHH.

)KYPHAIJI BBICUIEYI HEPBHOW JESTEJILHOCTU
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PE3YJIbTATHI UCCJIETOBAHUN

CpaBHeHue ucciaelyeMbIX TPYII UCHBbITYEMBIX IO
pe3ynbTaTaM Kak CIeKTPaIbHOIO, TAaK M CETMEHTHOT'O
aHa/lu3a I0Ka3ajlo HalWyHhe CYLIECTBEHHBIX pa3ilu-
4yuil B OLIEHMBAaEMbIX XapakTepucrukax D3I mexny
rpynnamu. PaccMOoTpuM KaKpblil 13 TUIIOB aHAIIN3A B
OTJENbHOCTH.

CnekTpanbHbIi aHATIN3

HaunOonee BbIpaKeHHbIE pa3JIndusi B OTHOCUTEb-
HOW CHEKTPaIbHON MOIIIHOCTY HAOIOAJIACH JIJISI aJlb-
(pa2-, menbTa- U TeTa-MOAINANIa30HOB YacTOT. B anb-
(pa2-mogmuanazoHe BO BCEX OTBEICHUSIX OTHOCUTEIb-
Hasl CeKTpalibHasl MOITHOCTH ObLJIa 3HAYUMO BBIIIE B
rpylnne 3J0POBBIX NMOAPOCTKOB, TOrAA KaK B IENbTa-
mojjiuana3oHe KapTuHa ObL1a OOpaTHOM: 37eCh B
OOJILIIIMHCTBE OTBEJCHUN 3HAUYCHUS CIEKTPaJIbHON
MOLHOCTH OBbLIH BbILIE B IPYIIE NOJPOCTKOB C PACCT-
poiicTBamu MM30(ppeHnIecKoro cuekTpa (puc. 1).

B rtera-mogmmana3zoHe 4acToOT 3HAYEHUS OTHOCH-
TEIILHOW MOIITHOCTH TaKyKe ObLIM 3HAYMMO BBIIIE B
rpymnue OONBbHBIX — IIPEUMYILIECTBEHHO B 3aJHUX (3a-
THUIOYHBIX U TEMEHHBIX) U ICHTPAJIbHBIX OTBEJICHUSIX.
B anbdal- n 6eTal- moppmamna3zonax 3HaUSHHS CIIEKT-
PaJbHON MOIIIHOCTH MMENH TEHJEHINIO ObITh BbIIIIE B
CpyIIe 3[O0POBbIX UCHBLITYEMBIX, HO CTaTUCTHUYECKU
3HAUMMbIE Pa3/IM4Ydsl OTMEYANNCh JMIIb B HEOOJb-
IIIOM 4YHCJI€ OTBENCHMI, UMEIOIINX OOJILIICH YacThbIO
nepenutoro (F3, F4 u F3, F4, F7, F8) u npaBoBUCOY-
uyto (16, T4) mokanu3anuro.

JIns 3HaYeHWA OTHOCUTENIBHOHW CIEKTPaIbHOMI
MOIIIHOCTH B OeTa2-Tmogauana3one Habmroganachk TEH-
ACHIMS K YBEIMYECHHUIO B TPYIIIE MAallUEHTOB, OTHAKO
YPOBHSI CTaTUCTUYECKON 3HAYMMOCTH 3Ta TEHACHIUS
JOCTHUTrajia Juiib B OqHOM oTBenenuu (16; puc. 1).

Ne 3 2005
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Puc. 2. 3Havenns pa3HOCTH (B IPOIEHTaX OT BEIMINHbBI AAHHOH CETMEHTHO XapaKTEePUCTUKY /ATl TPYIIIBI 3T0POBBIX ITOAPOCT-
KOB) MEXK/ly 3HAUCHASIMA CETMEHTHBIX XapaKTEPHUCTHK IIOfJPOCTKOB, CTPAAAOIIIX PACCTPOICTBAMI MIN30()PEHNIECKOTO CIEKT-
pa, 1 31[0pOBbIX MOAPOCTKOB. 1o ropusonTanu — oreefieHnst D3I, IO BEPTUKAIM — 3HAYEHUS PA3HOCTH, %. *, #*, #*% —p < 0.05,

p<0.01,p<0.001; #-p <0.1.

CermMenTHBIN aHAJIN3

Pasznuuns Mexx1y 3HaUEHUSIMHA CETMEHTHBIX Xapak-
Tepuctuk D3I 1y rpyIn NanueHToB U 30POBbIX HC-
IBITYEMBIX IIPeCTaBIeHb] Ha puc. 2. Kak BupiHO, Hau-
Oosee BbIpaXKCHHbIE pa3INuds MEXAY 3HAaYECHUSIMU
CETMEHTHBIX XapaKTEPUCTHUK UCCIEAYEMbIX IPYIII Obl-
71 OOHapyXKeHbI 7S MOKa3aTellsl CpefHell aMILIUTY-
IBI CETMEHTA. JTa XapaKTepUCTUKA BO BCEX OTBENICHHU-
SIX, KPOME JIEBOT'O 3aJIHEBUCOYHOTO, ObllIa CTATUCTHYE-
CKH 3HA4MMO BBIIIIE B TPYIIIE 300POBBIX IOAPOCTKOB.

Koadduiment Bapuanyy BHyTPUCETMEHTHOMN aMII-
JUTYABI OB CTATHCTUYECKU 3HAYMMO (JIJIST pa3HbIX
kaHanoB 1pu p < 0.01, p < 0.05 u p < 0.1) BbIIIE TS
CPYIIIBI IOJPOCTKOB C PacCTPOMCTBAMHU MU30(hPEHU-
YECKOTO CIEKTPa B GOJBIIMHCTBE OTBENICHUIA, 3a ¥C-
KJTFOUCHHEM TIPABbIX IIEHTPATBLHOTO U EPETHEBUCOY-
HOro (puc. 2). [ImuTeabHOCTh CETMEHTOB, HA000POT,
OblTa CTATHCTUYECKM 3HAYMMO BBIIIC IS TPYIIIbBI
3[MOPOBBIX MOAPOCTKOB BO BCEX OTBENCHUSIX, KPOME
TEMEHHBIX, 3aIHEBUCOYHBIX U JIEBOTO MEPETHEBUCOY-
HOTO.

Takum 06pa3oM, HECMOTpPSI Ha TO UTO B HEKOTO-
pPBbIX OTBENEHHSX YPOBEHb 3HAUMMOCTH Pa3JIIMIAs
MEXY XapaKTepUCTHKAMHU CPaBHMBAEMbIX I'PYII HE
[OCTUTAJl IPUHATOTO S5%-HOro 3HauYeHwus, st 60Jb-
IIUHCTBA W3 HUX 3TU PA3INUMs NMEIU Ty Ke Halpas-
JIEHHOCTD, YTO U B OTBEJCHUSX, B KOTOPBIX XapaKTe-
PUCTUKH OTJIMYAIUCH CTATUCTUYECKH 3HAUYUMO. DTO

XKYPHAII BBICIIEM HEPBHOU JESATEJIBHOCTH

MO3BOJIET CeNaTh NPEANONOKEHNE, YTO pa3Iuyus
MEXAY 3HAYeHMSIMU KaKAOi U3 pacCMOTPEHHBIX Cer-
MEHTHBIX XapaKTEPUCTUK JIJIs1 CPAaBHUBAEMbBIX TPYIII
UCTIBITYEMBIX MMENU TEHJEHIMIO K OJHOHAIpPaBJIECH-
HOMY U3MEHEHHMIO BO BCEX OTBEICHUSIX, O€3 KaKOM-J1-
60 Tonorpaguieckoii cienuuIHocTH. VIcKimroueHne
3ech IIpeCcTaBIIsAeT JIUIIb IpaBasi 3a{HEBUCOYHAasI 00-
nacthb (76), B KOTOPOIi U3 YEThIPEX aHAIN3UPYEMBIX
CETMEHTHBIX XapaKTEPUCTUK Pa3inyusi ObUIN BbISB-
JIEHBI UMb 17151 KO3 (PUIIEeHTa BAPUATUBHOCTH aMII-
JIUTYABI, IPAYEM UX CTAaTACTHYECKasl 3HAYUMOCTh ObI-
na Ha ypoBHe p < 0.1.

KpyTusna MexxcerMeHTHOro mnepexopa Oblia BbI-
1€ /171 TPYNIIBI TOAPOCTKOB C PacCTPONCTBAMHU IIIN30-
(ppeHnYECKOTO CHEKTPa, HO TOJBKO B 3aThUIOYHBIX
oTBefeHusIX (puc. 2). Kak BUIHO U3 NpecTaBIeHHbIX
[aHHBIX, HanOoyiee BBbIPAKEHHBIE PA3IHUUS MEXTY
CpaBHUBAaeMbIMU TpYIIaMU HUCOBITYEMbIX HaOmrofa-
FOTCSI B 3aThIJIOYHBIX 30HAX: 3[I€Ch 3HAYCHMS BCEX CET-
MEHTHBIX XapaKTEPUCTUK CTATUCTHYECKH 3HAYMMO
pa3auyaroTcs MeXJy TpyNIaMu, a BEJIUYUHA 3TOrO
paznuuusi 6OJbIIE, YEM B OAABIISIIOIIEM OOJIBIINHCT-
B€ IpYyTUX OTBEJCHUIL.

OBCYXIEHUWE PE3YJILTATOB

Pe3ynbraThl cnekTpanbHOro aHaimmsa I AByX
TPYIII HOAPOCTKOB, NOJyYEHHbIE B HAILIEM HCCIIE0Ba-
Ne 3
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HUM, XOPOIIIO COTIacyloTCs ¢ AaHHbIMM aHanu3a DI
OOJIBHBIX M30(PEHNEN ieTel B Bo3pacTe oT 2.5 1o 9
net [3] u B Bo3pacre crapiie 4 net [9]. B aTux nccne-
MOBaHMSIX OBIIO MOKA3aHO, YTO y 6OJIBHBIX MIHM30¢pe-
HHEH AeTell HaOIolaeTcsl yMEHbIICHUE JIONU anbga-
AKTUBHOCTU C OJHOBPEMEHHBIM YBEIMYEHHUEM JONIH
MEJICHHOBOJIHOBO# (JIebTa M TETa) WM BBLICOKOYAC-
TOTHOM 6€Ta-aKTUBHOCTH.

CrenyeT OTMETHUTD, YTO 9TH JJaHHbIE MPAKTUIECKU
COBIAJAIOT C pe3ylbTaTaMH, NMOJYYEHHBIMH PSIOM
aBTOPOB NPH KOJIUYECTBEHHOM aHanm3ze DI B3poc-
JIBIX TAIMEHTOB, OOJIBHBIX N30 peHnen (cM. 0630-
pel [1, 27, 30 u Ap.]), u npu cpaBHUTEIHLHOM KadecT-
BEHHOM OIMCAHUU CHEKTPAIbHBIX XapaKTEPUCTUK
23T pereit crapiie 4 et ¢ paccTpoiicTBaMH IIU30-
(ppeHndeckoro crnekTpa M B3pOCHbIX OOJBHBIX [9].
CxonHble pe3yabTaThl Mt OONBHBIX MM30(pEeHUEH
B3POCIBIX M MOPOCTKOB ObLIN TOTyUYEHbI TIPU MCCIIe-
MOBAaHMU BbI3BAHHOHN 3JIEKTPUYECKON aKTUBHOCTH
9TUX MALUEHTOB [0 CPAaBHEHHIO C IPyIIaMu 3[10pO-
BBIX UCTIBITYEMBIX TOTO e Bo3pacTa [29].

OTMmeyeHHble Bbllle HapymeHus IDII-puTmukn
CBSI3bIBAIOT C AUC(YHKIMEH TalaMO-KOPKOBBIX CBSI-
3eit (cM. 0630p [28]), B 4aCTHOCTH C HApYIICHUSIMHU B
TaJlaMO-KOPKOBBIX MMPOEKIMIX U3 MEANOOP3aTBHOTO
sApa K MpepOHTAIBHBIM 30HAM KOPBI, YTO MOXKET
MIPUBOANTE K PACCTPONCTBAM KOIHUTUBHBIX (DYHKIHUH,
XapakTepHbIX npu mm3oppenun [15]. CHmkeHue
MOIITHOCTH anh(a-nogauamnazona I mpu mmzodpe-
HUM TaKXKe KOPPEIUpPYET C JUHAMHUKON HEraTUBHON
CHMITTOMAaTUKH NPHU 3TOM 3a00JIeBaHUM ([BUrATEIb-
Hasl 3aTOPMOXXEHHOCTb, TYIIOCTh, SMOLIOHAIBHOE OT-
panenue) [23] u c HapyIIEeHUSIMU B BBI3BAaHHOM JIEKT-
pUYeCcKOil akTUBHOCTU Mo3ra [25]. Takum o6pazom,
CHIKEHNE MOIIHOCTH anb(a-akTuBHOCTH DI B ho-
HoBoil OOI' $IBHO KOppenupyeT ¢ HapyLIeHUSIMU
(pyHKIMOHATIBHBIX COCTOSIHAN MO3r'a, XapaKTEPHbIMH,
B YaCTHOCTH, ¥ 7151 IIN30(PPEHNIECKOrO Ipoliecca.

Bo3nukaeT BONpoc O TOM, HACKONIBKO JIE€TalIbHO
OTCIEKUBAIOTCS U3MEHEHUS anbda-akTuBHOCTH DT
OOBIYHBIMI METOJIAMH CIIEKTPaTbHOTO aHanmm3a. Oge-
BHJIHO, HAaIpUMep, YTO (pa3uiecKue XapaKTepUCTUKA
anbga-akTuBHOCTH D3[" MOXKHO OLIEHUTH METOAAMU
MPEABAPUTEIILHOTO cerMeHThpoBaHus D3I Ha KBa3u-
CTalMOHapHbIE cerMeHThI (cM. 0630pskI [4, 5]), oTpa-
JKarolue, MO-BUIUMOMY, PabOTy JJOKAIBHBIX HENPOH-
HBIX aHcaMOueii [6, 7].

IIpencraBnennble B HacTOALIEH paboOTe pe3ybTa-
TBI CETMEHTHOI'O aHAJIN3a CBUIETENILCTBYIOT O 3HAUH-
TeJIbHBIX U3MEHEHHSIX B XapaKTepe (PyHKIMOHMPOBA-
HHsI KOPKOBBIX HEIPOHHBIX aHcaMOJIed Y HOAPOCTKOB,
CTPalaloIlX PACCTPOICTBaMHU IMHU30(IPEHAIECKOrO
CIIEKTPA, IO CPABHEHHUIO C X 3[I0POBBIMU CBEPCTHUKA-
MU.

OcCHOBBIBasICh HA OJYYEHHBIX TaHHBIX 00 YMEHb-
meHny aMimnTyasl 931 u yBenuueHuu ee BapuaTuB-
HOCTH B CErMeHTaX ayib(a-aKTHUBHOCTH C OJHOBpE-
MEHHBIM YMEHBIICHUEM NPOJOIKUTEILHOCTH CAMUX
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CETMEHTOB M TEPEXOMHBbIX TNEpPUOAOB MEXAY HUMHU
MOXKHO HOJIaraTh, YTO IO CPaBHEHUIO ¢ HOPMOH KOp-
KOBBbIE HEPOHHbIE aHCaMOJHN OOJBHBIX MOPOCTKOB
OTJIMYAIOTCS MEHBIIMMHU pa3MepaMd U BpPEMEHEM
>KW3HU, TIOHIDKEHHON YCTOMYUBOCTBHIO MO YHUCIY PEK-
PYTUPYEMBIX B HUX HEHPOHOB B €[MHUIy BPEMEHU U
YCKOPEHHOH AMHAMMKOI (POpMUpPOBaHMS M pacHaja
(ocoOGeHHO B 3aTBUIOYHOM 30HE).

Ot (pakThI, MO-BUANMOMY, CBUJIETEIBCTBYIOT O
HapyIIeHN? Y GOJIBHBIX MM30(PEHNE MPOIIECCOB JIO-
KaJIbHOW CUHXPOHU3ALMKA KOPKOBBIX HEMPOHOB. Hau-
6oJlee CHIILHO 3Ta TEHJICHIUS BhIPAsKeHA B 3aThIIOY-
HBIX 30HaX. BO3MOXHO, 3TO CBA3aHO C TEM, UYTO B HOP-
Me MMEHHO B 3TUX 30HaX HaOJIIOmaeTCs HanOOIbIIast
BBIPAXKEHHOCTh  alib(ha-aKTUBHOCTH, T.€. HMEHHO
3[1€Ch MHTErpanys HEMPOHOB B aHCAMOIH, “‘OTBETCT-
BEHHbIE” 3a TeHepaluio aib(a-puT™ma, Hambojee
CWJIbHA, TIPY TATOJIOTUM K€ W3MEHEHMs], 3aTparuBaro-
e BCIO KOPY W CHUXKAIOIINE YPOBEHb CHHXPOHU3A-
UMM HEHPOHOB 0 HEKOTOpOro (6a3oBoro?) ypoBHS,
HamboJiee KOHTPACTHO MPOSIBISTFOTCS B 3aTHUIOYHBIX
obnacTsx.

Bo3M0XHO, 4TO IIpH MN30(PPEHNIECKOM MPOIIECCE
TEHJCHIMS K [Ie3UHTerpaluyd HEHPOHHBIX CETEH Xa-
paKkTepHa i BCEX NPOCTPAHCTBEHHBIX MacCIITaOOB:
HauyMHasi OT JIOKAJIbHBIX HEHPOHHBIX MYJIOB U 3aKaH-
YyBas AUCTAaHTHBIMU B3aUMOJIEHCTBUSMH Pa3HbIX OT-
fenoB Mo3ra. B xauecTBe KOCBEHHOTO MOATBEPIKAE-
HUST 9TOMY IPEAIOIOKEHNIO MOKHO paccMaTphBaTh
pe3ynbTaThl HUCCIEJOBAaHUI HENMHEHHOQMHAMUYEC-
kux coiictB D3I 6GonbHbBIX mM30ppenueii [11, 26]. B
9THX UCCIENOBAaHNUX ObIIIO MOKA3aHO YBEJIMYEHNUE Ta-
pameTpa “dimensional complexity” 93I" npu mwu3o-
(ppeHnn, YTO MOKET CBUJIETENBCTBOBATh O AecTabm-
JN3a0UAN MEXAaHU3MOB MEKHENPOHHOTO B3aNMOJIENCT-
Bus [26].

OO0 yMeHbIIIeHHH CTaOWIHFHOCTH B KOOPAMHALUU
KOPKOBBIX HEHPOHHBIX ceTell Npu MU30(PEHUN CBH-
[ETENbCTBYET M aHAJIM3 YCTOMYMBOCTU NMPOCTPAHCT-
BEHHOI'O paclipefie/IeHus] KOPKOBBIX OHONOTEHIUAa-
70B. BBI7I0 TOKa3aHO, YTO Y MOJIOABIX, HE MTPOXOMB-
IUX JieYeHHe OOJBbHBIX MIHM30(pPEHUEH, NEePUOAbI
cTaOunIM3aluy 3THX paclpefelieHull, oTpaKarolue
CBOETO POfia MUKPOCOCTOSIHUSI MO3Ta, YMEHBIIIAIOTCs
[19], a ux penepTyap, Ha00OpOT, yBETMUUBaeTCs [24].
ITo3pHee ObLIM BbIAEIEHBI XapaKTePUCTHUECKHE KJla-
CTEPBI ITUX MUKPOCOCTOSIHUI 1 OBIJIO MOKa3aHo, YTO
npy MU30(PEHTIECKO ATONIOTHH ISl BceX KiacTe-
pOB HaONIOfAaeTCsl TEHACHLUS K YMEHBIIEHUIO IPO-
MOJKUTETLHOCTH MUKpococTosiui [30], a s HeKo-
TOPBIX U3 HUX 3Ta TEHJCHIMSI OCOOCHHO BBhIpasKeHa 1
MOCTHUTaeT CTATUCTUYECKU 3HAUNMBbIX pa3InIuil OTHO-
CUTEJLHO HOpMBI [21, 22].

Takum 00pa3oM, NMOJyYEeHHbIE B HAILIEM UCCIIENO-
BaHMU TaHHbIC 00 M3MEHEHUSIX CETMEHTHBIX XapaKTe-
puctuk anbda-aktuHOCTH DI MogpocTKOB, cTpama-
IOIIUX PacCTPOICTBaMU IM30(PEHUIECKOTO CIIEKT-
pa, XOPOIIIO COTIACYIOTCS C JaHHBIMH, TTOTyYSHHBIMA
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APYTHMHA METOAAMH, ¥ TEM CaMbIM YCUJIMBAIOT THUIIO-
Te3y O HAIMYMU HapYIICHUH B KOOPAMHAIMI HEHpO-
HBIX ceTed npu mm3ogpenun [11, 26].

B 3akmrouenue ciefyer OTMETHTb, YTO B HACTOSI-
el paboTe N3yvanuch 0COOEHHOCTH CETMEHTHBIX Xa-
pakTepuctuk IOI, oTpaxkaromux (PyHKINOHAIBHYIO
AUHAMUKY KOPKOBBIX HEHPOHHBIX aHCAMOJIEN TOIBKO
B paMKax aib(a-aKTUBHOCTH, TOCKOJBKY HMEHHO
3TOT YacTOTHbIN fuana3oH D3OI sBnsieTcss Hanbosee
AUHAMAYHBIM 3JIEKTPO(PU3NOIOTUIECKIM KOPPeJIsi-
TOM (PYHKIMOHAJIBHBIX COCTOSIHUH MO3ra 4ejioBeKa
IIpH pa3Horo popa ncuxudeckux [20] u papmakonorn-
yeckux Harpyskax [13, 16]. Pe3ynbraThl Haiero uc-
ClleJOBaHMs MOATBEPKAAIOT paHee MOKa3aHHYIO BbI-
COKYIO 3HaYUMOCTb 3TOT'0 YaCTOTHOrO MOfana3oHa
D3I pnsi XxapaKTEpUCTUKU CHENU(PUIECKAX COCTOSI-
HUll Mo3ra npu mm3ogpenun [1, 23, 25, 27, 30], =HO
MOJYEPKUBAIOT B 3TOM CYIIIECTBEHHBIN BKJIal UMEHHO
CTPYKTYPHBIX OCOOEHHOCTEN anbga-akTUBHOCTH DT
DTO MO3BOIISIET HAACSITHCSI Ha IEPCIEKTHBY pacIIupe-
HUSl METOIOB OOBEKTUBHOW AMArHOCTHKHU 3a00JeBa-
HUI MU30()PEHIUYECKOTO CIIEKTPa B CTOPOHY TEXHO-
JIOTWY aHANN3a CTPYKTYPHOI OpraHN3alun anbga-ak-
TBHOCTH D3I

OcoO0blil UHTEpEC B 3TOM CBA3H IIPECTABISET BO3-
MOZKHOCTb HCCIIEJOBaHNs Y OOJIBHBIX C PaCCTPONCTBA-
MH HIA30(PPEHNYECKOTO CIIEKTPa XapaKTEPUCTHUK TAK
Ha3bIBaEMOU CTPYKTYPHOII cuHXpoHHOCTU D3I, OCHO-
BaHHOI1 Ha aHAJIN3€ COBIAJICHUI I'PaHUI] KBA3UCTALH-
OHAPHBIX CErMEHTOB aNb(a-aKTUBHOCTU B Pa3HBIX
20TI-oTBepenusix [2, 12, 17]. DToit TeMe OyaeT MOCBS-
IIeHa Hallla clefyomias padoTa.

BbIBOJbI

1. CerMeHTHBIE XapaKTEPUCTHKHU aTh(a-aKTUBHO-
cr D3I MOgpPOCTKOB HAPSIAY CO CIEKTPANTBHBIMY IO-
kazaTenssMu IO SBISIOTCS AOCTaTOYHO MH(pOpMa-
TUBHON OOBEKTUBHOW XapaKTEPUCTHKON (PYHKIMO-
HAJIBHBIX COCTOSHHH MoO3ra Ha (DOHE pacCTpOWCTB
IIM30()PEHNIECKOro CIIEKTPa.

2. CerMeHnThl anb(a-akTuBHOCTH ID3I' mopgpoct-
KOB, CTpafaloLX pacCTPOUCTBAMH N30 peHnIec-
KOTr'0 CHEKTpa, OTIINYaIOTCsl OT CEIMEHTOB ajlb(ha-ak-
THBHOCTH 3[0OPOBBIX JIeTell NMpexXye BCEro MEHbIIE
cpegHeit ammutygoi 331 ¢ yBenuueHneM ee Bapua-
THBHOCTH, YKOPOUYEHHOM JITTUTEIHLHOCTHIO U, IPENMY-
LIECTBEHHO B 3aTHIJIOYHBIX OTBEJICHUSIX, — YBEIINUCH-
HO¥ KPYTU3HOH MEXXCErMEHTHBIX IEPEXOOB.

3. Pe3yabpTaThl CErMEHTHOIO aHaiu3a albga-ak-
TUBHOCTH D3I MOPOCTKOB MOKA3aJIH, YTO PACCTPOIi-
CTBa MIN30(PPEHNYECKOTO CIIEKTPa MOTYT OBbIThH CBSI3a-
HBI, B YaCTHOCTH, C IC3UHTErpanueil JJOKaIbHbIX Hell-
POHHBIX aHcaMOJell KOpbl OONBIIMX MOJYLIAPUIA
TOJIOBHOT'O MO3Ta.
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