YK 616.895.8—-07(048.8)

NOAABINEHUE MIO-PUTMA 33l NMPU NPEACTABJIEHUNA
ABUWXEHUA Y BOJNbHbIX LWW30O®PEHUEN
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O.10. XaepguHoBa', U.4. NypoBunuy2,
A.B. Wimyknep?, B.6. Ctpeney!

TMHecmumym ebicweli HepsHol OesimernibHocmu U Helipoghusuonoauu PAH,
2Mockosckuli HayyHo-uccrnedosamesibCKul UHCmuUmym rcuxuampuu

Miro-purm DT, konebanus B nonoce 8—13 I, orpa-
JKaeT paboTy CEHCOMOTOPHOW KOopbl. Bosbinas ammiu-
Ty/a, CHHXPOHHBIE MIO-BOJTHBI PETUCTPUPYIOTCS B IOKOE,
JIECUHXPOHU3AIHA BOJIH (TI0/IaBIE€HUE MIO-PUTMA) IIPOKUC-
XOJTUT, KOT/Ia CyObEKT BEITIOJIHSCT ABUTATCIbHYIO aKTHB-
HocTh [10, 23], HaOmomaeT 3a ABMKeHHEeM Apyroro [ 18]
WM BOOOpPaXKaeT BHITIOJHEHUE IeHCTBUS [22].

B cBsi3u ¢ Tem, uto anbda- u Mmro-putmel D3I peru-
CTPUPYIOTCS B OIHOM M TOM K€ AUana30HE 4acTOT
(8=13 I'm), 10 HacTosimIEro BpeMEHU HE pelIeHa
npoOJieMa X pa3rpaHudcHus. Y MIO- U ainb(a-puTMOB
O0I" pa3au4HbIE MO3TOBBIC UCTOUYHUKH. Ab(ha-puTMm
B MEPBYIO O4Yepe]b OTpakaeT BU3yalIbHYIO 0o0pa-
0OTKy CUTHaja 3aTBUIOYHOU CEThIO, B TO BPEMs Kak
MIO-PUTM — 00pabOTKy CEHCOMOTOPHOH MHPOpPMaLIUU
B 10O0HO-TeMeHHOU cetu. Mccnenoarenu oOBIYHO
HCTOJIB3YIOT B KaU€CTBE MOKa3ares, OTPaKaroiero
COBEpIIICHUE, HAOIOICHHUE WU NPECTABICHUE JIBUTA-
TEIBHOTO aKTa, CMECh alib(ha- ¥ MIO- PUTMOB, PETUCTPH-
PYEMBIX B IEHTPAIBHBIX OTBEACHHSIX, UCTIONB3YS IS
aHaliM3a TOonorpaguyeckrue 0COOCHHOCTH MIO-pHTMa
(meHTpanbHBIE OTBEJACHUS) U TaKHe DKCICPUMECH-
TaIbHBIC TIAPATUT MBI, KOT/IA UCITBITYEMBIA HAXOAUTCSI C
OTKPBITHIMHU I1a3aMu. OJTHAKO B 3THX YCIOBHSIX IIPUCYT-
CTBYET BIHSHUE 3PUTEIBHOTO MPOCTPAHCTBEHHOTO
BHUMAaHUS Ha MPOIECC PEUICHUs MOTOPHOM 3aaaud,
YTO MOXKET OTPAXKaThCsl B MOAABJICHUH allb()a-puTM™ma.
OOHapyKEHO, YTO MTPH BBIIOJTHEHUN MOTOPHOH 3a/1a4u
C MIPUBJICUCHUEM BHUMaHUS MTO/IaBlIieHUE anbda-puTMa
B 3aTBUIOYHBIX OTBEICHHIX OOJIBINE, YEM MIO-pHTMA
B HeHTpaidbHBIX [2]1]. ®yHKUHOHANBHBIE PA3TUUUL
MEX]Ty MOAYJISIMSIMHE alTb()a U MIO-PUTMOB B MOTOPHBIX
3aJa4ax MUPOKO 0OCYKIAI0TCs B HAacTosIIee Bpems [9].

[Ipenmonaraercs, 4TO MOAABICHUE MIO-PUTMA MPU
MOTOPHOHU NI€STEIbHOCTH MOXET CUUTATHCS BEPOST-
HOCTHBIM HHJIEKCOM aKTUBHOCTH 3€pKaIbHBIX HEHPOHOB
[18]. ®eHOMEHOIOTHUS MIO-PUTMa UMEET 3aMETHOE
CXOJICTBO C ()EHOMEHOJIOTHEH aKTUBHOCTH 3ePKaTbHBIX
HelipoHOB. O0a SBJICHUS YyBCTBUTEIBHBI K JIBUKCHUIO

1 HaOJTIOZICHUIO OCMBICIICHHBIX IBHKeHUH. VX yacTHuHO
COBIIA/IAI0IINE aHATOMUYECKHE CyOCTpaThl B CEHCOMO-
TOPHBIX JIOOHO-TEMEHHBIX CETSIX COMMACYIOTCS C IPEIIO-
JIO)KEHHEM O TOM, YTO OHU MTPAIOT POJIb B CBSI3H MEKIY
BOCIPHATHEM M JIBUXCHHUEM, KOTOPasi MOXKET JIe)KAaTh
B OCHOBeE 0o0Jjice BRICOKOYPOBHEBBIX IporeccoB [23].
OnHako HEKOTOpPhIE aBTOPBI OOHAPYKHIIH C UCTIONB30Ba-
HUeM Kak D3I, Tak 1 METO0B MarHUTHO-PE30HAHCHON
tomorpaduu (¢MPT), yTo mogaBneHne MIO-pUTMa B
LEHTPaJbHBIX 00IACTAX, CKOpEe BCEro, OTpaskaeT (QPyHK-
LUOHUPOBAHUE CHCTEMBI «3€pKANbHBIX» HEHPOHOB, HO
HE OrpaHMuMBaeTcs ero [3], a TakxKe KOPPEIUupyeT C
AKTUBHOCTBIO JPYTHUX MO3TOBBIX oOnacteii [ 17]. Metoxbr
HEWPOBHU3YyaIN3alMU IPOIEMOHCTPHUPOBAITH CHIKEHHYIO
AKTUBHOCTDH 3€pPKaJbHBIX KJIETOK NpPU MH30(QPEHUN U
aytusme [8, 20 u np.].

[Ipu ayTu3Me nokazaH CHHKEHHBIH TI0 CPAaBHEHHUIO C
HOPMOH YPOBEHb MOAABICHUS MIO-PUTMA IPHU BBITIOJN-
HeHuu ABMxKeHuu [15, 19]. OgHako aHalIOTHUYHBIE
paboTHI IPU HCCIIEJOBAaHUH OOJBHBIX MHM30(QpeHuen
MaJIOYMCIICHHB U MPOTHUBOPEYMBHI. B HacTosmiee
BpeMs CyIIECTBYET JULIb TPU TaKHX HUCCIEIOBAHUS.
VY GonbHBIX MM30(ppEHNEN ¢ IEPBBIM SMU30A0M O00HA-
PY’KE€HO CHU)XEHHOE, 10 CPaBHEHHIO CO 3J0POBBIMH
UCIBITYEMBIMHU, TIOJABICHUE MIO-pUTMa MpU HAOIIO-
JIeHUU 3a JIBIXKeHueM [25], B pabote [16] oTMeueHO
yBEIWYEHHOE MOAABICHNUE MIO-PHUTMa CEHCOMOTOP-
HOTO KOPTEKCa JIEBOTO MOJIyIIapusl IPU UCCICAOBAHUN
SMIIaTHH Y NAlMEHTOB B ICUXOTHYECKOM COCTOSTHHUHU. B
nccnenoBanuu [11] ommuynii 3TOro nokasarens y XpoHu-
YeCKUX OOJIHBIX B PEMHCCHH OT 3I0POBBIX HCTIBITYEMBIX
HE 00HapYKEHO.

Jo HacTosiIIero BpeMeH! HeUCClIeA0BaHHBIMH OCTa-
I0TCSl HEMpOPHU3HOTOTHUECKUE MTOKA3aTeN MOTOP-
HOTO BOOOpa)keHHs y OOJBbHBIX MHU30(ppeHHEH.
MoTopHOoe BOOOpa)keHHeE SBISETCSA MCUXUYECKUM
COCTOSIHUEM, B KOTOPOM 4YEJIOBEK MBICIEHHO Mpea-
CTaBJIsIeT KOHKPETHBIN ABHraTeNbHbIi akT. Mccneno-
BaHUsI Ha 3I0POBBIX HCIIBITYEMBIX C IIOMOIIBIO METOAOB
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HeWpoBU3ya u3alluy MOoKa3aau 00IIue 3aKOHOME-
HOCTHU MBICIICHHOTO MOJEIUPOBAHUS IEUCTBUSA U €TO
peanbHOro BotuouieHus [6]. Helipodusuonoruue-
CKHE HCCIIEOBAHHUS MOTOPHOTO BOOOPaXKECHUS MOTYT
MIOMOYb B U3YUYECHUH MO3TOBBIX MEXAHU3MOB CO3JaHUS
BHYTPEHHETO MPEACTABICHUS U CAMOKOHTPOJIS IIee-
HAIPaBIICHHOTO ACHCTBUS Y OOJBHBIX N30 PCHHUCH U
BOBJICUCHUS B OTH (DYHKIIMH CUCTEMBI «3€PKaJTbHBIX)
HelipoHOB. OCOOEHHO BaXKHBIM IPEACTABISETCS IPOBE-
JIEHUE TaKOT'0 HCCIENOBaHUs Ha HAuyaJbHBIX dTamax
0ose3Hu.

Hean HacTosmIeH paboOTHl — alPOOUPOBATH METOJ
BBIJICJICHHS] MIO-PUTMa M3 «CMECH» C allb(a-puTMomM
D3I u BBIABUTH CXO/ICTBA U PA3IUUMsI XapaKTepa u3Me-
HEHUU MIO-pUTMA MPU NPEACTABICHUHN ABHKCHUS Y
OOJIBHBIX N30 PEHUEH ¢ TIEPBBIM MTPUCTYTIOM 3a00JIe-
BaHUS U 3[I0POBBIX UCIBITYEMBIX.

MarepuaJjibl M METOIBI

B uccrnenoBanuu npuHUManu ydactre OOJNBHBIC C
JIMATHO30M U330 PEHUs, HAXOIAIINECs Ha JICUCHUH B
KIMHKKE TepBoro snu3ona 6onesnn ®I'BY «Mockos-
ckuit HUY ncuxuarpun» Munsapasa Poccun. /Iuaruos
cTaBUiCsA MO0 MeXAyHapOaHOW KiacCH(pUKAIUU
MKB-10. beuto obcnenoBano 50 yenosek (28 myx. —
56% ot oOmielt rpynmsl, 22 xeH. — 44%) B Bo3pacte
ot 18 mo 54 net (cpeanuii Bo3pact — 27,74+8,88 neT) B
MOJIOCTPOM MICUXOTHYECKOM COCTOSIHUU. YPOBEHB 00pa-
30BaHUs B cpenHeM coctaBisii 13,26+1,61 ner. U3 50-tu
OONBHBIX y 43-X YENOBEK JTUArHOCTHPOBAaHA MapaHo-
uanas mm3oppenus (kareropus F20.0), y 6-tu — Henud-
¢depenunpoBanHas muzodpenus (kareropus F20.3),
Yy OJIHOTO — KaTaTOHWYeCKas Mmu30ppeHus (Kareropus
F20.2). /InutenpHOCTH 3a00JI€BaHUs Y BCEX NMAIIMCHTOB
He Oosiee 2 neT. BeipaxkeHHOCTh MCUXONATOJNOTHYE-
CKOIl CMMIITOMATHKH OIlcHHBajack mo 1mkaiae PANSS.
Cpennuii cymmaphblii 6amn o mmikane PANSS cocraBun
81,69+14,09 (o mkane MO3UTUBHBIX CUMIITOMOB —
19,38+5,29, HeraTuBHBIX CUMITOMOB — 18,75+5,25,
oOmienaroiaoruueckux cuMnToMoB — 43,69+8,16). Bee
MAIMEHTHI IOy YaJIi TEPATTHIO aTHITUYHBIMHU aHTHIICUXO-
TUKaMU C MOMEHTA MOCTYIICHHUS B KJIMHHUKY B TCUCHUE
3-20-tu gueit mo OOI' 00ciieqoBaHHUs, YTO SIBIISIETCS
OTpaHUYCHUEM HACTOSLIETO uccienoBanus. Jlo mocry-
TUICHUS B KIIMHUKY aHTUIICUXOTHYECKYIO TEPAITHIO OHU
HE TIOTyYaJIu.

B kadecTBe KOHTPOJLHOM TPYMITBI 00CIEA0BaHO 77
3I0POBBIX UCTIBITYEMBIX (43 Myx. — 55,8%, 34 xeH. —
44,2%) B Bo3pacte oT 17 no 57 ner (cpeaHuii BO3pacT
— 27,09+ 8,06 rona). YpoBeHb 00pa30BaHUsI B CPEIHEM
coctaBirsi 13,97+£2,07 ner.

B uccnenoBanue oTOUpanuck, Kak B rpyIimy KOHTPOJIS,
TaKk ¥ B TPYIIy OOJBHBIX, COMAaTUYECKH 3]0POBEIC
npaBid. CTaTUCTHYECKU 3HAYMMBIX PA3JIMYHH 10 TIOIY,
BO3pacTy M YPOBHIO 00pa30BaHMS MEKIY UCCIICIOBaH-
HBIMH Tpynnamu He oOHapyxeHo (p>0,05). Bece ucnbl-
TyeMbIe JaBajil MUChbMEHHOE COITIacue Ha y4acTue B
HCCIIEIOBaHUU.

99T y BceX UCTIBITYEMBIX PETHCTPUPOBAIIU B COCTO-
SIHUW TIOKOS (C 3aKPBITHIMHU TJIa3aMH), IPH OTKPBITHIX
Ia3ax ¥ B IPOLIECCE BBIIOIHEHNS 33Ja91 HAa MBICIIEHHOE
npencTaBiIeHUEe COOCTBEHHOro IBWKEeHHUA (Tiiaza
3aKpBITH). B HHCTPYKIIMK HCIIBITYEMOMY MPEJIaranoch
MIPEACTaBUTh, KaK OH MJET 110 XOPOLIO 3HAKOMOM Topore
(B Teuenue 2 MunyT). Peructpanuio 931 npu npeassis-
JIEHUM TEeCTa MPOBOJIWIN C MOCIEAYIOIUM KOHTPOJIEM
MOJTyYEHHBIX PE3YJIBTaTOB B BUJIE CAMOOTYETA HCTIBITY-
emoro. HMcneityemsle Bo Bpems 3anucu D91 cunenu B
Kpecie B 3aTEeMHEHHOM KOMHaTe.

3anuck I3I" npoBoaunu oT 19 oTBenenuii, pacmno-
JIOKEHHBIX MO MexayHapoaHoi cxeme 10-20%: Fpl,
Fp2, F3, F4, F7, F8, C3, C4, T3, T4, T5, T6, P3, P4,
01, 02, Fz, Cz u Pz Ha ycraHOBKe, COCTOSIICH U3
19-xanansHoro ycunurens ¢upmer MBH (Mocksa) u
MEPCOHAJILHOTO KOMIIBIOTEPA. 3aMCh MOHOMOISIPHAS.
Pedepentrsie anexTponsl — ymnsle. 931 peructpu-
poBanu B TedyeHre 120 ¢ B Kaxa0M QyHKIHOHATIEHOM
coctosgHUHU. [Ipu pacuere ciekTpasbHBIX TOKa3aTenaei
MPOBOAMIIN yCpeqHEHUE NaHHbIX aHanu3a 10—15 smox
JIATENBHOCTBIO 5 C.

Jns oOHapyXeHHUsI U BBIAEJCHHUS MIO-PpUTMa IO
3anucu D3I HCHBITYyeMBIX B yCIOBHUAX BooOpaxkae-
MOTO IBW)KEHHSI HAMH OBLT ITPEATIOKEH METOJ M CO3AaHa
crnenuanpHas nporpamma [1]. Ilporpamma moxeT
MIPUMEHSATHCS IS ONPEAETICHUS XapaKTEPUCTHK (TOMO-
rpaduu 1 MOITHOCTH) Mio-puTMa. [Iporpamma obecrme-
YHMBAET BHIMOJHEHHUE CIEAYIOIMX (DYHKIIMIA: BEISIBICHUE
MIO-pUTMa 10 XapaKTepHOH peakuuM Ha OTKpbIBaHHE
I71a3 U BBIOJIHEHNE BOOOPaKaeMOoro ABMKEHUS; OIIpe-
JeJIeHue Tonorpaduu MIO-pUTMa; IPOCTPAHCTBEHHO-
4acTOTHYI ¢unbTpanuno 331 ang BelaeaeHUs
MIO-PUTMAa B YHCTOM BHJE.

Jns Beinenenus mio-putma O30 ¢unsrpoBanu B
nosioce 6—14 I'l 1 BBIUKCIANM Pa3HOCTh KOBapHaI-
OHHBIX MaTpul D3I B COCTOSIHUY C OTKPBHITHIMU IN1a3aMHU
U TIpu BOOOpaskeHUM OBUkKeHUs. [[0CKoIbKy KOBapu-
aIlM OTPAXKaOT HE MOIIIHOCTb, & SHEPTUIO COOTBETCTBY-
IOLIET0 COCTOSTHUS (MX 3HAYSHUS MPOMOPLUHOHAIBHEI
JUTUTENHHOCTH 3aIlMCH), Iepea BBIYUTAHUEM Kaxaast
MaTpuila HOpMHUPOBajIach Ha COOTBETCTBYIOIIYIO JUIMHY
3anucH. PazHocTHas marpuua noasepraiach (Gakrop-
HOMY aHanu3y, ¥ ucxonHble 3anucu D3I packmanbl-
BaJHMCh MO MOJNyYeHHBIM QakTopam. Jlajgee mpoBoau-
JIOCh CPaBHEHHUE CIIEKTPOB MOIIHOCTH (PaKTOPOB MpHU
OTKPHITHIX TJIa3aX U IpU BOOOpaKeHUH JIBUXKEHUs. B
KauecTBE MIO-pUTMa U3 (PaKTOPOB BEIOMPAIHCE Te, AT
KOTOPBIX PA3HOCTHh MOIIHOCTH MPH OTKPBITHIX INa3ax U
IpY BOOOpakaeMOoM JIBIKEHUH MakcuMasbHa. [Ipu atom
YUHUTHIBAJIACh JIOKAJTU3AIUS MAKCUMyMa 3TOW Pa3HOCTH
MOIIHOCTH — B IICHTPaAJIbHBIX oTBeeHMsIX (C3, C4, Cz).
B kauectBe anbda-puTMa aHAIM3UPOBaIACh CyMMapHas
aKTUBHOCTH B Auara3oHe 4actor 8—13 'y 6e3 qomonHu-
TENBHON 00pa0OTKH.

AHanu3upoBanu MoKa3aTeld, ONpeaeisrolue
otnnuus anbda- u Mo-putMoB III': Tomorpaduye-
CKO€ paclpeiesieHne CIeKTpaabHON MOIIIHOCTH, T0Ja-

>K.B. lNapax u coasT.



BJIeHUE anbda- U MIO-PUTMa MPU OTKPHIBAHUU TJa3.
HccnenoBaHue nmoaaBieHUus MIO-pUTMa MpPHU Npea-
CTaBJICHUU COOCTBEHHOTO JBHKEHUS TPOBOIUIH JIJIs
MPOEKIHH CEHCOMOTOPHOM 30HBI — B obnactsax C3, C4
u Cz 1, JONOJIHUTENBHO, BO (POHTANBHBIX OTBEJC-
Husx F3, F4, Fz. Iloka3arens nogaBieHus MIO-puTMa
paccuuTHIBAJICS KaK Pa3HUIIA CIEKTPabHOM MOIITHOCTH
MIpU NPECTABICHUU ABUKEHUSA U B COCTOSHUM ITOKOSI
B COOTBETCTBYIOIMX KOPKOBBIX 30Hax. s HOpMa-
JIM3aluu JaHHBIX UCIOJIb30BaIl HaTypabHbIH Jora-
pudM creKTpalbHOH MOIIHOCTU. V3MEeHEeHHE CreK-
TpajJbHON MOIHOCTH MPU NMPEACTABICHUH IBUKEHUS
110 CPaBHEHUIO ¢ (POHOM IS KaXKA0H TPyTIIbI OTAEIBHO
aHaJIM3UPOBANIM C MOMOIIBIO t-KpuTepus CTbroeHTa
IJIs1 3aBUCUMBIX BBIOOpOK. Pasznuuus nmonmaBieHus
MIO-pUTMa MEX]ly TPYNIaMH 3J0POBBIX UCIIBITY-
eMBIX 1 OOJBHBIX MU30(pEeHUEH aHATN3UPOBAIH
¢ ucnonb3oBaHueM t-kputepus CTbroneHTa st
HE3aBUCUMBIX BBEIOOPOK.

B pabore ucnons3oBancs aHanu3 ko3(pPuiu-
€HTa MeXIMomymapHoi acumMeTpun (KA) s oree-
nenuii F3, F4, C3 u C4, BeruncnsieMslii o popmyre:

KA=(JI-TT)/(JI+IT)x100%,

rae JI u [1 — nokazarenu cnekTpaJlbHOM MOLTHOCTH
MIO-pUTMa B CUMMETPUUYHBIX TOYKAaX JIEBOTO U
npaBoro nonymapuii. Jlocroeprocts KA mns
KQXJIO0U TPYNIBl OMPENEIsIn C HCHOJIb30Ba-
HHUEM HEMapaMeTPUYECKOTO Kputepus Buikok-
COHA, MEXTPYMIOBbIE pa3iauuns — Kommoropona-
CmupHoOBa.

Craructuueckast 00pabOTKa MOTyUYeHHBIX CIIEK-
TPaJIbHBIX MMOKA3aTENEN MPOBOAMUIIACH C TIOMOIIBIO
naketa nporpamMm STATISTICA 6.0.

Pe3yabTarsl

Cpagnenue monozpaguyeckux u cneKmpailbHbiX
xapaxkmepucmux anvpa- u mwo-pummog D3I Anamus
CHEKTpaJIbHOH MOIIHOCTH anb(da-putma B one (Tnaza
3aKpBITHL), IPU OTKPBIBAaHUU T7a3 M MPEICTaBICHUU
IBI>KEHUA (I1a3a 3aKpBITHI) MMOKa3aji, 4To A0 obpa-
0oTku D3I MeTOIOM IPOCTPAaHCTBEHHO-CIIEKTPATBEHOTO
BBIJICJICHHUS MIO-PUTMA, anb(a-puT™M UMET MaKCUMYM B
TEMEHHO-3aTBUIOYHBIX 00IACTSX, KaK Y 3J0POBBIX UCIIBI-
TYeMBIX, TaK B y OONbHBIX mu3odpenuei. Takas noka-
JU3anus He MEHSIIACh U PH (PyHKIMOHAIBHBIX TPO0Oax.
[Mocne BBLACTEHHS MIO-PUTMA, €T0 MAKCUMYM, B OTJIINYHE
oT anbda-puT™Ma, UMell JOKAJTH3aUUI0 B LIEHTPATbHBIX
KOPKOBBIX oOnacTsx (puc. 1).

B orBenenusax C3, C4, Cz y Bcex rpynin HUCHBITY-
€MBIX HaOIoaanock J0CTOBEPHOE CHIKEHHE MOIITHOCTH
anb(a-puT™Ma Npy OTKPHIBAHHUU IJ1a3 10 CPABHEHUIO C
¢donom (p<0,001). CHIKEHHE MIO-pUTMA MIPU OTKPHI-
BaHMH TJIa3 TI0 CPABHEHHIO C (JOHOM, B OTIMYHE OT
anb(da-puT™Ma, He JOCTUTaI0 YPOBHS 3HAYUMOCTH HH Y
37I0POBBIX HCHBITYEMBIX, HH y OOJBHBIX MN30(peHneit

(puc. 2).

AJb Pa-pHT™M

MEO-] HTM

Ilooasnenue mw-pumma npu npeocmasieHuu
coOCmeenH020 08udiceHus. YMEHbIIEHHE CIEKTPaIbHOM
MOIIIHOCTH MIO-PUTMA MIPH MPEACTABICHUN ABUKCHHUSI
MO CPABHEHUIO C (POHOM OBLIIO 3HAYMMO BBIPAKEHO KaK
y 3II0pOBBIX UCIIBITYeMbIX B obnactsax F3, Fz, C3, C4
u Cz (p<0,00001), Tak u y 601bHBIX IH30(QpEeHUEH BO
BCEX UCCJCAOBAHHBIX KOPKOBBIX 30Hax (p<0,00001).
CrereHb MOIaBICHUS MIO-PUTMA TP TPEICTABICHUH
JIBIDKCHHSI TI0 CPABHEHUIO ¢ (DOHOM He pasnuyanach
y ABYX TPYII UCIBITYEMbIX BO ()POHTAIBHBIX 00Ja-
crax (F3, F4, Fz) u B eHTpalbHOM OTBEJCHUU IO
cpeaneit nuauu (Cz). OnHaKo, TOJaBIEHUE MIO-PUTMA
OBLIO OOJBIIE BBIPAXKEHO Y 30POBBIX HCIBITYEMBIX
M0 CPaBHEHHIO C OOJBLHBIMU MIM30(pPEHUEH B JIEBOM

HOpPMaA

A

mizodhpenns

A

Puc. 1. Tonoepaghuueckoe pacnpedenenue anopa u Mo-pummos 8 cocmosi-
HUU CNOKOUHO20 6OOPCMBOBaHs

Hopma
3 4 Cz

Iuzo0dgpenns

3 4 2

-0.4

-0.6

L2 2]
% % &k
-0.8

* %%k
* ok

maibha
COMI)

R R

HIMEHEHIIE HAT. JI0T. (1. MOIIHOCTH (I/1a32 0TE]. - (oH)

Puc. 2. Hsmenenue anvgha u Mio-pummos npu omxpuléanuu 21a3 no cpasHe-
HUIO ¢ (honom (2naza 3aKpuinivl)
[pumeuanus: *** — p<0,001.
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% % *
F3 F4 Fz 3 4 Cz

H3MEHEHHE HAT. JIOT. (L MOIHOCTH (TecT - poH)
(-]
>
‘N

B HOpRA

-n.s B rinadp

Puc. 3. Ilooasnenue mwo-pumma npu npeocmasieHuu O8UXCEHUsL N0 CPaAG-
HeHuio ¢ onom

HpI/IMe‘IaHMﬂZ 3BC3J04YKaMn 0603Ha‘{eHLI MEXTPYNIIOBBIC PA3JIAYIUSA; *
p<0,05, ** — p<0,01.

C3 t(124)=-3,06** u B mpasoit C4 t(125)=-2,28*
LHEHTPaJbHBIX KOPKOBBIX 30HaX (puc. 3).

Meoicnonywapuas acummempus mwo-pumma. Tomo-
rpaduyeckoe pacmpeneneHue MIo-puT™Ma ObIJIO aCHM-
METPUYHO Yy TPYIIBI 310POBBIX UCIBITYEMBIX, HO HE Y
OonpHBIX mm3o¢peHuei (puc. 1). OnHako, ans GpoH-
tanpHbIX oTBeaeHuil (F3, F4) He BBIsIBIEHO AOCTO-
BEPHOM MEXIIOIYLIaPHOM aCUMMETPUHU HU JUIsl OQHOU
13 SKCTIEPUMEHTANBHBIX Ipym. KA ObLT 3HaUMM TOJIBKO
Yy KOHTPOJBHON TPYHIBI UCIBITYEMBIX B LIEHTPAIBHBIX
kopkoBbIX 30HaX (C3, C4) kak B poHe, Tak U pu npex-
CTaBICHUU COOCTBEHHOTO IBUXEHHS. MOIIHOCTD
Mio-put™Ma D3I y HuX Obua OoJblIE B JEBOM MONY-
[IAPHU 110 CPABHEHHUIO C CHMMETPHUYHBIMH 00IaCTIMHU
npasoro (p<0,001). Y GonpHBIX mu30hpeHuei MeKno-
JTyIIapHOW aCUMMETPHUM MIO-PUTMa B IIEHTPAJIbHBIX
KOPKOBBIX 0011aCTsIX HEe 00HapykeHo (Tabmuua). Mexmy
JIByMs TpyInnamu ucnslTyeMblx KA nocroBepHo pasnu-
YaJcs B IeHTpaIbHbIX oTBeeHusX (C3, C4) kak B (oHe,
TaK 1 pu npeacraBieHny asmwkenns (p<0,01, kpurepuit
Konmoroposa-CmupHoBa).

[IpoBepka acuMMeTpuUn HHAEKCA MOAAaBIECHUSA
MIO-PUTMA IIPH MOTOPHOM BOOOPa)KEHUH B ICHTPAIbHBIX
1 (QpPOHTAJBHBIX OOJIACTSIX HE BBISBHJIA TOCTOBEPHBIX
pa3iauyuui y 340pOBBIX HcHBITyeMbIX: F3 vs F4
t(76)=0,129, p=0,89; C3 vs C4 t(76)=0,480, p=0,63. ¥
OONBHBIX MK30(ppEeHHel TakKe TOAABICHUE MIO-PUTMa

MokasaTtenu kKoadcpuumeHTa aCUMMETPUUN MIO-pUTMA
(8-13 'y) B Hopme M y 60nbHbIX WK3odpeHnen B hoHe
¥ Npu NnpeacTaBrneHnun ABUXKEHUSA

OTtBeneHus PoH Tect
{3r
Hopma naumeHTbI Hopma nauneHTbl
F3 -0,80 5,44 —4,56 4,02
C3 25,32*** -3,37 26,48*** -3,18

[pumeuanust: *** — 3HAYUMOCTD PATHUUI MEKIY CHMMETPHYHBIMU OTBE-
nenusivmu p<0,001.

MIpU MPEJCTABICHUN ABM)KEHUS MPOUCXOAMUIIO CUMMeE-
TPHUYHO B JIEBOM U npaBoM nonymapuu: F3 vs F4 1(49)=
=-0,773, p=0,44; C3 vs C4 t(49)=1,096, p=0,28.

Oo6cy:xxkneHue

B HacTosimiemM mcciaeqoBaHUU pelieHa mpoodiema
pasrpanuyeHus anbha u MI-puTMOB. [IpoBeneHo
BBIJICJICHUE MIO-PUTMA MO OTCYTCTBHUIO pPEaKIUH Ha
OTKPBIBAHHE TJ1a3 U CIEIU(PUISCKOMY U3MEHEHHIO MTPH
BBITIOJIHEHUU BOOOPAKAEMOTO JIBUXKCHHS C YIECTOM €T0
tonorpaduu. C MOMOIIBIO BBHINIEYKa3aHHOTO METOJa
MIO-PUTM yAaI0Ch BHIAETUTh ¥ 90% Bcex HUCHOBITY-
eMbIX. B naHHO# pa0oTe aHaIM3HPOBANIUCH JaHHBIC
TEX CyObEKTOB, y KOTOPHIX TaKOE BBIJCIICHUE MPOIILIO
ycnemHo. J[oka3aTenbCTBOM aJeKBaTHOW paOOTHI
METO/1a TIOCITYKUIIH CIICAYIONIUE PE3yNBTaThl: 10 00pa-
0OTKHM mporpamMmoit anb(ha-puT™M UMET MaKCUMYM B
TEMEHHO-3aThIJIOYHBIX 00JIACTAX U Y 370POBBIX HCIIBI-
TYEeMBIX, U y OOJIbHBIX ITU30(PPEHUCH, €T0 JTOKATU3aIUs
HE MEHSJIACh U MPU (PYHKIIMOHATBHBIX TPO0AX; B HHTE-
pecyromux Hac kopkoBbIx 30Hax (C3, C4, Cz) y Bcex
TPYIII UCIIBITYEMBIX HaOIOAI0Ch CHIDKEHUE MOIITHOCTH
anbda-puTMa IPEUMYIIIeCTBEHHO ITPH OTKPLIBAHUY TJ1a3
0 CPaBHEHUIO ¢ ()OHOM (TJ1a3a 3aKPBITHI); MTOCIIE BhIJIE-
JIEHUSI MIO-PUTMAa, €T0 MAKCUMYM UMEI JIOKAJTU3ALIHIO B
LEHTPAIILHBIX KOPKOBBIX 00JIACTSX, B OTIIMYHUE OT aib(ha-
pUTMa; Yy BCEX UCTILITYEMBIX MTPOUCXOIUIIO BEIPAKEHHOE
MOJIABJICHUE MIO-PUTMA MPU MPEICTABICHUU COOCTBEH-
HOTO JIBIDKEHUS B YME, HO HE MPU OTKPHIBAHUU TJIa3.

B mapanmurmax ucciaemoBaHus BOOOpakaeMoro
JIBUYKEHUS 0 HACTOSIILIETO BPEMEHH UCTIOIB30BAIIH JIUIIIb
CpaBHEHHE MEKTPOPUIUOIOTMIESCKIX TTOKa3aTeIeH pu
pCaNbHOM BHIMOJIHEHUH JBUTATEIILHOTO aKTa U BOOOpa-
skaeMoM. JIuib B 0fHOM paboTe MPUMEHSIETCS COTIOCTaB-
JICHUE C COCTOSIHUEM ITOK0s | 12]. ABTOPEI B CBOE#! paboTte
OTMETHJIU MEPCIEKTUBHOCTD TAHHOTO COMOCTABICHHUS.
B Hamem uccinenoBaHuM y 3A0POBBIX HUCIBITYEMBIX
MOITHOCTB Mio-prtMa DI B poHE U npH MpeICTaBICHUN
JIBYOKCHUsI Oblia OOJBIE B IEHTPANBHBIX 00JIACTAX
JICBOTO MOJTYIIIAPHS, TOT/IA KaK y OOJBbHBIX MIN30(PpeHHEH
MEXIOMYIIAPHON aCHMMETPUHU 3TOT0 PUTMA HE BBISB-
ne”o. OTcyTcTBHE acuMMeTpuu Mio-putMa I3I” ckopee
BCETO HE SBIISCTCS CHEIM(PUIHBIM MapKepOM MIU30(¢-
PEHHH, TaK KaK HAOIIOAIOTCS Y IETEeH C ayTHU3MOM [26],
y HNAlMEeHTOB ¢ CUHApPOMOM JlayHa W mpu SHUIEIICUH
[14]. AcummeTpHUUHOE JIEBOCTOPOHHEE pacIipeiesiCHUue
MIO-PUTMA Y 3[0POBBIX UCIBITYEMBIX MPABIICH MOXET
OBITh CBSI3aHO C TIOBBIIIEHHBIM HUCXOISAIIUM KOHTPOJIEM
HaJ] CECHCOMOTOPHBIMU 30HAMH JIEBOTO MOMYILIAPHS, B TO
BpeMs KaK OTCYTCTBUE aCUMMETPHUH — C HAPYIICHHUEM
TaKoOTo KOHTpOJs [2].

AHanu3 uHAeKca MOIABJICHUS MIO-PUTMA IPH BOOOpa-
>KaeMOM JIBH>KEHUU IO CPABHEHHUIO C COCTOSTHUEM TTOKOSI
MOKA3aJI, YTO U Y 3JI0POBBIX UCIBITYEMBIX, U Y OOJTBHBIX
30 pPEHUECH C IEPBBIM SITH30/I0M C BEICOKUM YPOBHEM
3HAYUMOCTH MPOUCXOTUT CHUKEHHE €r0 MOLUTHOCTH BO
(hpOHTANBHBIX U IEHTPATLHBIX KOPKOBBIX 30HaxX. OJHAKO
CTETEHb TOJIABJICHUS MIO-PHTMa Y 3JI0POBBIX ObLIa

>K.B. lNapax u coasT.



Ooutbliie, 4eM y OOJIBHBIX T30 pEeHHEH B IEHTPaIbHBIX
o0yacTax NeBOoro W mpaBoro nomymapuil. [lonu-
JKEHHBIH MHAEKC MOAaBICHUS MIO-PUTMa y OOJBHBIX
MOXeT OBITh CBsI3aH ¢ AUC(HYHKLUUEH TEeMEHHOH KOPHI,
UTPAIOLLIEH 3aMETHYIO POJIb B IBUTATEIbHOM KOHTPOJIE
¥ MOTOPHOM BOOOpaxkeHHH [5], a Takke B CO3IaHUHU
BHYTPEHHUX MOJENIeH LeJIeHaNpaBICHHBIX IBUKEHUI
[4]. CHmXeHHE peaKTUBHOCTH MIO-PUTMa MOXKET OBITH
OTpaXeHHEM HapyIieHHUs (pyHKIMOHUPOBAHUS CUCTEMBI
«3epKalbHBIX» HelipoHOB. MccnenoBanus QyHKIUH
3epKaJbHBIX HEHPOHOB MPH MHU30(PEHUH C UCIOIb-
30BaHUEM DPA3IUYHBIX METOAOB HEHPOBU3YyaIH3ALUU
MOKa3aJIH, YTO y OONBHBIX K30 peHrel HabIraaeTcs
CHIDKEHHE MX aKTUBHOCTH [7], 4TO MOXKET TaK¥Ke acco-
UUPOBATHCS CO CHUXKEHHOM CIIOCOOHOCTBIO pa3nnuyiaTh
neicTBust ce0s u npyrux [24] wim conepexxuBats [27].
Hamm nansble Takke COTNIACYIOTCS C MOBEACHUECKUM
HKCIEPUMEHTOM, B KOTOPOM aBTOPHI aHATH3UPOBAIU
NpeCcTaBIeHHE B yMe COOCTBEHHON XOABOBI. Y OONIBHBIX
mm3odpeHnell MeIsieHHee, 4YeM Y 30POBBIX, CO3IaBAICS
BHYTPEHHUI 00pa3 CBOEH MOXOAKH, YTO MOXET CBHUJIE-
TEIbCTBOBATh O HAPYLIEHWH Y HUX HCIIOJHUTEIBHBIX
(YHKIMIA, B 9aCTHOCTH 3a c4eT OOJIbILEH YyBCTBUTEIb-
HOCTH K BHEIIHMM nomexam [13].

B Tpex paborax mo mccienoBaHUIO PEaKTUBHOCTH
MIO-pUTMa y OOJBHBIX MN30(QpeHnE ObUTH MOIyYeHbI
pasHbIe Pe3ybTaThl, YTO MOKET OBITH CBA3aHO C Pa3Iny-
HBIMH SKCIEPUMEHTAJbHBIMU yCIOBUSIMU U CTaguei
Oonesnu. Tak, B paboTe [25] mpu mpocMOTpe BUIEOPO-
JIMKa C ABWYKEHHEM PYKH He ObII0 00HAPYKEHO OTAHYHN
OT HOPMBI MOKa3aTelsl MOAaBICHHUS MIO-PUTMa, TOTJA
Kak [pH MPOCMOTPE OMOIOTHUECKOTO IBUKEHHSI peak-
TUBHOCTH MIO-pUTMA ObLIa CHIDKeHa. FIHTepecHo oTMe-
THUTb, YTO B 3TOM IKCIIEPUMEHTE BHE0 OHOJIOTHYECKOTO
JBWKEHHS OBUIO CO3/1aHO C TIOMOILBIO CBETOBBIX TOUEK
¢ 3(h(heKTOM MOBTOPSIOIIETOCS ABMKEHHS TeJa, TAKOTO
Kak MpOryJKa 4eJoBeKa WK NMpbDKKH. [lanHas pabora
coIviacyeTcs ¢ MOJdy4YeHHBIMH B HaIlIeM HCCIIEIOBAHUT
pe3yasTaTaMu.

B aByx npyrux nccieqoBaHUsIX UCIBITYEMBIMH OBLTH
XpoHHYeCKUE OONbHBIE MU30(PPEHUEH, U PE3yTbTATHI
OBLITM TOJy4YEHBI Apyrue. Y XpOHHYECKUX OOIBHBIX
mm3o(peHnei B peMHUCCHHU CO CPETHUM YPOBHEM TICHXO-
MaToJIOTMYECKUX CUMIITOMOB HE 0OHAPYXEHO OTINYHMIA OT

HOPMBI UHJIEKCA MTOJIaBJICHHUS MIO-PUTMA ITPH TIPOCMOTPE
BHJICOPOJIUKOB CO CI[EHAMH Pa3IUYHBIX COIMAIBHBIX
B3aumoeiictuii [11]. L.M.McCormick u coasr. [ 16] pu
WCCIICIOBAHUY TTOJIABIICHHS MIO-PUTMA Y XPOHUYECKUAX
OOJIEHBIX B OCTPOM IICUXOTHYECKOM COCTOSTHIM OOHAPY-
JKUITU TIOBBIIIICHHY0 PEAKTUBHOCTH ATOTO MOKA3aTeIs 110
CPaBHEHHIO CO 3JI0POBBIMHU UCIIBITYEMBIMU TIPH HAOITIO-
JICHUU 32 JIBUKCHUEM PYKHU 3KcriepuMeHTatopa. Heoo-
XOAMMO TaKXKe OTMETHTh MaJIOYHCICHHOCTh T'PYIIIBI
OOJIBHBIX B 3TOM HCCIIEI0BAHUH (8§ YelL.).

Takum 00pa3om, CHIXKEHHAS PEaKTHBHOCTh MEO-PUTMA
MOXET OBITh XapaKTepHa TOJBKO JUJIS MEPBOTO 3Tara
Oose3nu. OIHAKO, UCCIICIOBAHUS TIOIABIICHHS MIO-PHTMA
MPU BBIMIOJHCHUHU, HAOIIOJICHUU WU BOOOpaKEHUH
JIBUKCHUS y OOJIBHBIX IMHU30(DpEeHUEH B HACTOSIICE
BpeMs MaJlOYHMCJICHHBI U UX PE3yJbTATHl elle mpe-
CTOHUT O0BIACHUTHL. HeoOXoouM malpbHEHIINN aHaIu3 C
Y4E€TOM KIMHUYECKUX OCOOCHHOCTEH MpPU Pa3IUIHBIX
BapHaHTaxX MIM30(ppeHUH.
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NMOOABIEHUE MIO-PUTMA 33I NPU NPEACTABNEHUU ABMXEHUA Y BONbHbIX LUU3O®PEHUEN

X.B. lNapax, l0.C. 3anuesBa, B.FO. HoBoTtoukun-Bnacos, 0.10. XaepanHoBa,
N.A. 'ypoBuy, A.B. LLimyknep, B.6. Ctpenewn

Lens ncenenoBanus — anpodanus crnocoda BBIIETCHNS MIO-PHTMA U3
«eMmecny ¢ anbda-purmom O3 1 onpeneneHne 3MeKTPOPU3HOTOTHISCKIX
0coOeHHOCTEH XapaKkTepa M3MEHEHHUH L-PUTMA ITPH MPE/ICTABICHHUH JBHXE-
HUsL y GONBHBIX MIM30(QPEHUEH C MEPBBIM MIPUCTYIIOM 3a00JICBaHHS U 3710~
POBBIX UCITBITYEMBIX.

B uccnenoBaHny MpUHAMAIH y4acTHe OOJbHbIE C JMarHO30M IIH30(-
pernst (n=50) U comocTaBuMas MO TIOJY, BO3PAcTy M ypOBHIO 00pa3oBa-
HHS TPYIINA 3A0POBBIX UCIIBITYeMbIX (n=77). B cBsi3u ¢ Tem, 4to anbda- u
MIO- pUTMBI D01 H3MepsIOTCS B OHOM H TOM )K€ Auana3oHe 4acToT (8§ —13
I'm), B paboTe mpoBeneHa anpoOalys mporpaMMBbI BBIICICHUS MIO-PUTMA C
UCHOJIb30BaHHEM (haKTOPHOTO aHaIn3a. Y BCEX HCIBITYEeMBIX IIPH OTKPhIBA-
HHH I71a3 110 CPAaBHEHUIO C COCTOSHUEM CIIOKOHHOTO O0IPCTBOBAHMS IOCTO-
BEPHO CHIDKAETCS CIIEKTpaIbHast MOIIHOCTH anbda-purma 0T (p<0,001),
HO He Mio-puTMa (p>0,1). ¥ Bcex ncmpITyeMbIX anbha-puT™M UMeNT MaKCH-
MYM MOLIHOCTH B TEMEHHbIX M 3aThIOYHBIX 00JIACTSIX BO BCEX DKCIIEPUMEH-
TQJILHBIX YCIIOBHUSIX, TOTAA KaK MIO-PHTM — B IICHTPAJIbHBIX.

U y 310pOBBIX UCHIBITYEMBIX, U y OOJIBHBIX MIN30(PEHHUEH 0TMEYAIOCH
BBIPQKCHHOE IO/IaBJICHUE MIO-PHTMA HPH NIPECTaBICHUH COOCTBEHHOTO

nBkeHus B yme (p<0,00001). Oxnaxo, mogaBieHre MIO-pUTMa IIPHU MIPeJI-
CTaBJICHHN B YME JIBIDKCHHUS Y OONBHBIX BBIPAKEHO JOCTOBEPHO MEHBIIIE,
YEM Y 370POBBIX HCIIBITYEMBbIX, B JIEBOII M [IPABO LIEHTPAIbHBIX KOPKOBBIX
30Hax (p<0,05). I[To mokazarenro MEXIONYIIAPHONH aCUMMETPUH Y 310PO-
BBIX MCIIBITYEMBIX MOIIHOCTB MIO-puT™Ma DI B (hoHE 1 BO Bcex QyHKIHO-
HaJIBHBIX IIpo0ax OblIa Oosbire B ieBoM nonymapun (p<0,001), Torna kak
y OONBHBIX MIM30(pEeHUEH JOCTOBEPHBIX 3HAYECHHH Kod(dHUIHEeHTa acHM-
METPHH HE 0OHAPYKEHO.

Takum 00pasoM, y 60bHBIX HIM30(PEHHEH C TEPBBIM IIPUCTYIIOM I0/[a-
BIICHUE MIO-PUTMa IIPH PEACTABICHUY B yME ABM)KESHHUS CHI)KCHO 10 CPaB-
HEHHIO CO 3JI0POBBIMH HCIBITYEMBIMH, YTO MOXKET OTPa)kaTh, B TOM YHCIIE,
JHC(YHKIIMIO CUCTEMBI «3€PKAIbHBIX» HEIPOHOB. JIeBomoimyapHast acum-
METPHS MIO-PHTMA Y 3I0POBBIX HCIIBITYEMBIX MOKET OBITH CBSI3aHa C TIOBEI-
LICHHBIM HUCXOMSIIMM KOHTPOJIEM HaJl CCHCOMOTOPHBIMH 30HAMH JIEBOTO
MOJIyIIapysl y MpaBLIeii, B TO BPeMs KaK OTCYTCTBHE aCHMMETPHUH, OOHa-
PY’KEeHHOE y GOJIBHBIX N30 PEHHCH — C HApYLIEHUEM TaKOTO KOHTPOJIS.

KaroueBbie ci10Ba: mu30(ppeHusi, epBbIi ICUXOTUYECKUH 3MTU301,
anbha-puT™, MIo-put™ D3I, MOTOpHOE BOOOpaXkeHHE.

SUPPRESSION OF MU-WAVES IN EEG RECORDINGS OF SCHIZOPHRENIC PATIENTS WHILE IMAGINING
MOVEMENT

J.V. Garakh., Yu.S. Zaitseva, V.Yu. Novototsky-Viasov, O.Yu. Khayerdinova,
l.Ya. Gurovich, A.B. Shmukler, V.B. Strelets

Goal: Exploring the method for p-rhythm identification in the ‘mixture’
with alpha rhythm and investigation of changes of -wave characteristics in
EEG recordings of patients with first schizophrenic episode and in healthy
controls while imagining movement.

Material: 50 patients diagnosed as schizophrenia and a group of 77
healthy controls matched on sex, age and education parameters. As alpha-
and p-waves belong to the same frequency range (8-13 Hz), the authors test
the program for identification of p-rhythm with the help of factor analysis. In
all the participants the alpha activity significantly reduces (p<0.001) while
opening their eyes, as compared to a quiet wakefulness condition, but it does
not concern the p-wave (p>0.1). In all the participants and in all experimental
conditions, the maximum alpha-wave activity was recorded in parietal and
occipital areas while the maximum p-wave was found in central areas.

Both healthy controls and schizophrenic patients showed pronounced
suppression of p-wave while imagining movement (p<0.00001). However,
this p-wave suppression while imagining movements was less significant
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in the left and right cortical areas of schizophrenic patients compared to the
healthy controls (p<0.05). With regard for interhemispheric brain asymmetry
parameter, in healthy controls, the p-rhythm in the background EEG and in
all functional tests was more pronounced in the left hemisphere (p<0.001),
while in schizophrenic patients the asymmetry coefficient did not show any
significant values.

In schizophrenic patients with the first episode of the disease the
p-rhythm suppression while imagining movement is reduced in comparison
with healthy controls, and that could among others reflect the dysfunction
of the ‘mirror’ neurons system. The left-hemisphere p-rhythm asymmetry
in healthy controls can be associated with increased descending control
over sensorimotor left-hemisphere cortex in right-handed people, while the
absence of this asymmetry found in schizophrenic patients could indicate
the impairment of this control.

Key words: schizophrenia, first psychotic episode, alpha-rhythm, EEG
p-rhythm, imagining movement.

>K.B. lNapax u coasT.
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