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Hccnedosanue codepicarus welipocneuuduueckux 0enkoe no36045em oueHums msijcechv usMeHeHus mxkanu mosea. boiao obcredosaro 26 6oabHbix ¢ ame-
POMpOMOOMuUHECKUM NOOMUNOM uniemuteckoeo uncyavma. Konmpoavtyio epynny cocmaguau 15 300posbix auy. Bcem 604bHbiM nPo800Ua0Ch Hegpoaoeuteckoe
o6cnedosanue, KT uau MPT 201061020 mozea. Tlayuenmor ¢ onyxoaamu mo3ea, UHGApKmMamu mo3ea, UHMpauepedparbHoiMu 2eMamomamii, 4epento-mo3eo-
BbLMU MPABMAMY, UHDEKUUOHHBIMU 30001€BAHUSMU YEHMPAABHOIL HEPBHOII CUCEMb 8 NOCAeOHUe MpPU Mecayd 00 HOCHIYNAeHUS 8 CMAUUOHAD OblaU UCKAI0Ye-
Hbol U3 uccaedoganus. Tajcecmv HeBPOAOUHECKUX HAPYWIEHUl OUEHUBAAACh C MOMOWbIO WiKanbl uncyabma HayuonansHoeo uncmumyma 300posbs.
Codepxcarue beaxa S100 u veiipocneyuguueckoii enoasvl (NSE) 6 coieopomie kposu u uepedpocnuHanbHoll HcuoKocmu onpedensinocs UMMyHODepMeHmMHbIM
Memodom. Boicokoe codepcanue beaxa S100 u NSE 6 yepebpocnunanvHoli scudkocmu u cbi6opomke Kposu y 00AbHbIX ¢ amMepompoMoomu4eckum UHCyAbmom
06ycr061eH0 KaK paspyuienueM KAemok mKany Mo3ed, Max U HapywleHuem YeaoCmHOCY 2eMamosnyedanuteckoeo bapvepa, u ykasvieaem Ha majceayio cme-

HeHb CPYKMYPHBIX U3MeHeHUil Mo3ed.

KmoueBbie cioa: Heiipocrermdudeckyie TEeNTHIB, aTepOTPOMOOTHYSCKI HHCYIBT, OMOXUMITYECKIE MAPKEPBI OCTPOTO MHCYJIbTA

JHUM 13 Haubosee TepCreKTUBHBIX HATPaBIeHUH
AHTMOHEBPOJIOTMU CTalla Heipoxumus, B cdepy
KOTOPOM BOIIUTM MCCJIEIOBAHMSI CIIEKTpa HeEpo-
cneurduyeckux 0enkoB. MMMeHHO 3TOMy Kiaccy
OMONOrMYECKM AaKTUBHBIX MOJIEKYJ, XapaKTepH-
3YIOIIUXCS BBICOKOM CHEU(PUIHOCTBIO I KIETOK HepPBHOM
TKaHM, OTBOAMTCSI 3HAYMTENbHASI PONIb B OIICHKE COCTOSTHUS
TKAHU MO3Ta IIPY HapyLICHUSIX MO3TOBOIO KPOBOOOPAILEHMS.

PazBuTre KoHuenuuu, 6azupyroueiics Ha NpeanoaoXeHU O
TOM, YTO creluduueckue CBOMCTBA TONH WJIM WMHOH TKaHU
OTIpeNeTISTIOTCSI, B KOHEUHOM CYeTe, MePBIMYHOM CTPYKTYpOil
CHELM(BUIHBIX VIS Hee 0EKOB, MPUBEIO K OTKPHITHIO HElpo-
cneuuduyeckux 6eakos [25].

Be3ycnoBHO, TepMUH «HEHPOCTIEIMPUIHOCTE» yKe TaBHO CTa
BECbMa OTHOCHUTEJIBHBIM, IPUYEM CTENEHb 3TO OTHOCHTEIb-
HOCTHU TPOJOJIKAET YBEIMYMBATLCS MapauieIbHO POCTY YYB-
CTBUTEJBHOCTH U CHIELIM(DUIHOCTU CIIOCOOOB KAaYECTBEHHOTO U
KOJIMYECTBEHHOTO OTpeie/ieHIsI OEJIKOB.

[umoTe3a o MPUCYTCTBUM B MO3T¢ HEKOTOPHIX OMOJIOTMIECKUX
BUIOB YHUKAJbHBIX O€JKOB, COXPAaHMBILUXCS B IpOIECCe
SBOJTIOIUY ¥ BHITOTHSIONINX (DYHKINHU, CIIEHU(BUISCKIE IS
HEPBHOI CHMCTeMH M OOINME I BCeX BMAOB, MOOyIMiIa
B.W. Moore u coaBT. MpOBECTU CPAaBHUTEJIbHBIN (PUNKO-
XMUMMUYECKUI aHalIu3 OEJKOBOIO CIEKTpa SKCTPaKTOB U3
mo3ra [25]. ComoctaBieHne OENKOBHIX KapT, IMOJYYECHHBIX
METOIOM JIBYMEPHOTO 3JeKTpocope3a B KpaxMaJbHOM Teje,
IUIST ppaKInii, MPUTOTOBJIEHHBIX M3 MO3Ta TP HOHOOOMEH-
HOI XpoMaTorpachuu 1 Telib-(OUIbTPaIlNH, TI03BOIMIO 00HA-
PYXuTh JnBa Helipocrmeuupuueckux Oenka [25, 29].
BriocnencTBuy omuH M3 HUX OBUT MACHTH(PHUIMPOBAH KakK
6eok S100 [25].

benok S100 ObL1 BhImENTEH M3 Mo3ra Oblka B JlabopaTopuu
B.W. Moore B 1965 . [25]. O6umit xumMuueckuit aHamm3 6eska
S100 He BBISIBUJI B €T'0 COCTaBe YIJIEBOAOB, JUMUIOB U HyKJIEU-
HOBBIX KUCTIOT. [Ipu MccnenoBaHMM aMHMHOKWCIOTHOTO COCTa-
Ba OTMEYECHO BBICOKOE COAEpPXaHWe [IyTAMUHOBOW U acrapa-
TUHOBOI KMCNIOT, (peHITalaHNHA M OTHOCUTEIBHO HEOOJBIIIOE
KOJIMYECTBO TpUnTodaHa, TUPO3UHA U MpoJrHa [25].

HecmoTpst Ha upe3BbIYaiiHyI0 Pa3HOPOIHOCTh JAHHBIX, MONY-
YeHHBIX HAa PAaHHUX I3Tarax MCCACIOBAHUN MOJEKYISIPHON
cTpyKTyphl 6esika S100, K HacToseMy BpeMeH! ChopMUpPOBa-
JIOCh OOIIETIPUHSITOE MHEHHUE O KOJMYECTBE U pa3Mepax cyobe-
JIMHUILI, 00pa3yIoIIuX ero HaTuBHYI0 opMy. CunTaercs, 4To B
CBOEM OOJIbIIMHCTBE €CTECTBEHHbIE Pa3HOBMAHOCTH Oejka
S100 sBnsioTCcs OUMepaMu, TIOCTPOSHHBIMUM U3 CYOBEAMHUI]
JIBYX TUTIOB — o ¥ B, OJIM3KUX TIO pa3Mepy U CXOIHBIX MO aMU-
HOKHMCJIOTHOMY COCTaBY M TIEPBUYHBIM CTPYKTypam [16].

AHanu3 reHa 6eska S100P (reH pacnosioxeH Ha 21-i xpoMoco-
Me B JIoKyce 21922.3 [5]) mokasan, 94To OH MMeEET CTPYKTYPY
MHTPOHOB 1 3K30HOB, aHAJIOTMYHYIO TOM, YTO HAOIIOAAETCS U Y
JpYrux mpenctaButeneil cemeiictsa 6enkoB S100: reH atoit
CyObeIMHULIBI COAEPXKUT 3 9K30HA, IIPH 3TOM B TPEThEM DK30-
HEe HaXOMUTCS Y4YacToK, Komaupymouwmii Ca2+-CBSI3bIBaIOIINIA
ueHtp. [TpomoTopHbIii peroH reHa 6enka S100P comepxut
PEryISTOPHbBIA 3JIEMEHT, YyBCTBUTEIbHBIA K BO3IEUCTBUIO
CAMP, B oTBeT Ha KOTOPOE MPOUCXOAUT YCUIEHUE OMOCHHTE3a
atoro Oenka [13].

Wctopus upeHTUGUKALMU Hedpocnennbuyeckol eHoma3bl
(NSE), mmm anTureHa 14-3-2, TeCHO CBsI3aHa ¢ OTKPBITHEM TIep-
Boro Heipocnenuduueckoro 6enka S100. C cepemunbl 60-x
rogoB B.W. Moore 1 ero coTpyqHUKM Beld CUCTeMATUYeCKUI
MOMCK HEM3BECTHBIX IMTOINIA3MATUYECKUX Helpoctenduye-
CKuX OEJIKOB B 3KCTpaKTax u3 Moara [7, 29].



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

B 1977 r. A. Grasso B cotpynHuyecte ¢ B.W. Moore u coast.
OTyOJIMKOBAJIM JIeTaIbHOE OINMMCAHUE CIocoba IMOJTyYeHUs
roMOTeHHBIX TpernapatoB 6enka NSE [10].

Brimenenue aByX TepBBIX HelipocrelM@uyeckux OeTKOB, a
TaKXe MPUTOTOBJICHUE CHELU(bUYECKUX aHTUCBIBOPOTOK yxkKe
Ha HavyaJbHBIX 3Tanax MCCICNOBAHMIA MO3BOJMIM TIOMYYUTh
CHayvayia KOCBEHHBIE, a 3aTeM U HeTTOCPEICTBEHHBIE CBUACTEIIh-
CTBa TOTO, YTO OJMH M3 HUX SIBJSIETCS CHELM(PUIECKU HEelpo-
HanbHbIM (NSE), a Bropoii — ruanbHbeiM (S100) 6enkom [8§].
OmHaKo NMPUYMHBI CTICIMATN3NPOBAHHOTO TIOSIBJICHUS HEHpO-
crienduIeckoit eHola3bl UMEHHO B HEPOHAX OCTAIOTCS MoKa
HEBBISICHEHHBIMH.

AmuHokucotHeiit coctaB NSE xapakrtepusyercss G0OmbIIuM
KOJIMYECTBOM MOHOAMUHOIMKAPOOHOBBIX KUCIOT (acmaparu-
HOBOIA U ITyTAMUHOBOM ), a TAKXXE IMMIUHA, ATAaHUHA U JIEHIIM-
Ha [10].

[epBruHEBIe CTPYKTYPHI ONPEIEISTIOTCS OCISI0BATEIEHOCTS-
MU HYKJICOTHUAOB B COOTBETCTBYIOLIMX I'€HAX, Pa3TMYHbIX IS
BceX BUIOB cyObeauHML (B yacTHocTH, TeH NSE — ENO02
Haxoxutcs B nokyce 12p13) [6]. CTpyKTypbl Bcex STUX TEHOB
(M COOTBETCTBYIOIIMX MOJUIENTUIHBIX OEJKOBBIX LEMeit)
ObLTH paciugpoBaHbl Ha pybexe 8§0—90-x rogos [23].

Buoornyeckas GpyHkuus Heiipocnempnueckux 0eIKoB

B 1966 r. H. Hyden u H. McEwen BnepBbie coobiuim 06
UMMYHO(DTIOOPECIIEHTHOM HCCIEI0BAHUYN pacIpeneeHust
oenka S100 Ha cpe3ax TKaHM Mo3ra [15]. ABTOpbl 0OHAPYXUIN
crienuUIYecKylo JoKanu3aluuo Oeaka MPeUMYLIECTBEHHO B
KJIETKaX HEMpOTINu, a TakKe HeOOJbIINE ero KONUYEeCTBa B
saapax HeiipoHoB. Bompoc o cunTtese anturena S100 B Heitpo-
Hax OCTaeTCs OTKPHITHIM: UMEIOTCSI KaK TIO3UTHBHbIE Pe3yJIbra-
Tl [11, 12], neMoHCTpUpyIOle HATUYKE STOTO AHTUTEHA B
MeMOpaHax HEHPOHOB U CUHANTUYECKUX OKOHYAHUSIX, TaK U
HeraTuBHbIE NaHHbIE [8], CBUAETEIBCTBYIOIIUE 00 €ro OTCyT-
CTBUY B HEPOHAX HA YPOBHE KakK CBETOBOIA, TaK M 3JIEKTPOH-
HOM MUKPOCKOIIMH.

Pasnuuust B comepxkaHuuM 3TOro Oefka B MO3Te M B TKaHIX
HEHENPOIKTOAEPMATIBHOTO TPOMCXOXKACHNS TaKOBBI, UTO K
HACTOSIIEMY BpeMEHH CIIOXIIOCH 001IIee MHEHHUE O TOM, UTO B
npefienax HepBHO# cucTeMbl aHTureH S100 mokanu3yercs mpe-
MMYIIECTBEHHO B ITTMABHBIX 3IEMEHTaX — aCTPOIINTAX, IIBaH-
HOBCKMX KJI€TKaX W OJUTOACHAPOTITMONUTAX (IIpU 3TOM
OCTAIOTCS TUCKYCCUOHHBIMU BOTIPOCHI O BO3MOXKHOM JIOKaJIH-
3alUu HeOoNbIIOro KoiuvecTBa aHtureHa S100 BHe Heiipo-
[JIAN).

B cBsi3u ¢ rmanbHOM JoKanu3auueir OeIKOB 3TOW TPYIIbI
OCHOBHasl Macca MCCJIEA0BaHUI OblIa MOCBALICHA U3YYEHUIO
HX pacmpeleseHus B TKaHW OITyXoJiedl rojoBHOro mosra [9].
HecMoTps Ha HEKOTOpbBIE pa3avuusl B KOHLEHTpALMSIX, XapaK-
TEPHBIX JJIs TOW WJIA WHOW TMCTOJIOTUYECKOM TPYIIIBI OITyXO-
Jieit, MpaKTUUEeCKH Bce MyOarKaluK OTPpaXaroT UX TeHAEHLUIO
K YIPOIIEHWIO B OTHOIIeHNMH 6etka S100, T.e. K 3HAUUTETBHO-
MY YMEHBILIEHUIO KOHILIEHTPALIUi OeJIKOB 3TOM IPYIIIIbI B TKAHU
omyxoau [1].

Tak KakK KOHLEHTpAlMM HeHpOCIeIn(pUICCKUX OCNKOB B
OMOJIOTMYECKUX XKMIKOCTAX HU3KHM, TO pa3paboTKa ITOKMCKa
oeaka S100 B 3TUX cucTeMax cTaja BO3MOXHOM ¢ CO3TaHUEM
pPaguOMMMYHHOTO W MMMYHO(DEPMEHTHOTO METONOB €ro
nereximu [18].

Heitpocnewvduyeckue nenTusl npu aTepoTpoMBOTUYECKOM UHCYNbTE

F Michetti u coaBT. moka3ajau BO3MOXHOCTb BblIeNeHMs Oeska
S100 B LepeOpOCTMHATBHO XUIKOCTU TP MepUPEepUIECKUX
HeBpomatusx, B 60% ciydaeB — pu OOKOBOM aMHOTpOGbIYe-
CKOM ckiiepo3e, B 70% — mpu paccessHHOM CKJIepo3e B (hase
oboctpenust, B 100% — mpu ocTpoM 3HIEhaTOMUEIUTE, a
TaKXKe IpU TPaBMAaTUYECKOM U OIIyXOJEBOM IOBPEXKICHUU
HEPBHOM TKaHU. DTU MCCIENOBATEIM IMPOAHANU3UPOBAIU
o0pa3libl LiepedpocnuHanbHOM XuaKocTH 397 60/bHbIX. beaok
S100 6611 06HAPYKEH Y MAILIMEHTOB C OIYXOJIEBOI KOMITPECCH-
eif cHHOTO Mosra (B 75% cnyvaeB), MH(papKTaMd MO3ra
(52%), cybapaxHOWIATBHBIMM KPOBOM3IMSHUSIMU U TeMAaToO-
Mamu Mo3sra (47%), nemenuueit (27%), paccessHHbIM CKJIEPO-
30M (6%), BocnanuTeIbHbIMU 3a001eBaHMsIMM HepBOB (30%), a
TakXe ¢ BUpycHoii (36%) u 6aktepuanbHoii (15%) uHdekuus-
MM LIEHTPaJIbHOW HEPBHOM cHUCTeMbl. B 3TOM MccienoBaHuu
BIIEPBbIE HA OCHOBAaHMM MCXOIHBIX KOHIIEHTpAlMii aHTUIeHA
S100 6b11a caenaHa MOMbITKAa MPOTHO3UPOBAHMUS UcXoa 3a00-
JIEBaHUS IpPU TeX WIM MHBIX KPUTHYECKMX COCTOSIHMSX,
00YC/TOBJIEHHBIX MAaTONOTMEN HEPBHOI cucTeMbl [25].

Pazpabotka BbicOKOCTIEMMUYHBIX U UYBCTBUTEIbHBIX METO-
JIOB OTIpeIeNIeHNsI BceX (popM €HOJTa3bl TIO3BOJIMIIA MCCIIE0BATh
MX KayeCTBEHHOE M KOJMYECTBEHHOE pacrpefie/ieHue B pas-
JMYHBIX TKaHSIX M KieTkax. KoHIeHTpalum OKOJIo
15—20 Mxr/Mr pacTBopuMOTo Oejika ycraHoByieHs! it NSE B
9KCTpaKTaxX M3 MO3Tra KPBICH 1 yeioBeka [22].

Ha BbICOKOM TeXHMYECKOM YPOBHE MPOBEACHO MCCIICI0BaHIE
K. Mokuno u coaBt. [27], KOTOpble MMMYyHO(DEPMEHTHBIM
MeTomoM onpenensiy 6e1ok S100 B 1iepeOpocTMHAIBHOM KW -
KOCTH OOJIBHBIX ¢ HEBPOJOTMUECKAMU 3a00/1eBaHUSAMM. Takxe
aBTOpaMU OBUIO BIEPBBIC TPOBENEHO OINpeNeNeHUe YPOBHS
S100 B 1epeOpoCcTMHABHON XUAKOCTA 3I0POBLIX TOHOPOB
(0,33 mr/mm). CTaTUCTUMYECKM 3HAYMMOE YBEIMYEHHE KOH-
neHtpauuu 6enxka S100 66UT0 BHISIBIECHO MpPU 3HIEDATUTaX —
0oJjiee ueM B 6 pa3 110 CPAaBHEHMIO C HOPMOIA, IpY MH(papPKTax
Mo3ra — B 4, TIpU paccesTHHOM CKJIepo3e — B 3, IpU XpOHMYE-
CKOM TIOJIMPaIMKYJIOHEBPUTE — B 5, a TaKXkKe TPH OITYXOJISIX
Mosra — B 80 pa3. OTMedast BBICOKOE TEXHUUYECKOE KaueCTBO
3TOM paboThl, HEJIb3s1 He 00PaTUTh BHUMAHKE HA HEJOCTaTOY-
HYIO peTpe3eHTaTUBHOCTh 00CIENOBAaHHBIX TPYIIIT: TaK, B TPYII-
max OOJBHBIX ¢ MEHMHIUTAMM WM 0oje3Hblo IlapkuHCcoHa
ObLI0 MpoaHanu3upoBaHo ot 18 no 24 o6pasioB Lepedpocnu-
HaJIbHOM XMAKOCTH, a B TPYNMax OOJBHBIX C pacCesTHHBIM
CKJICPO30M M OIyXOJISIMU MO3Ta — JIMIIIh 10 IBa.

JlpyruM KIMHUIECKIM HaIlpaBIeHHEeM, KOTOPOe TI03BOJISCT He
TOJIbKO KOCBEHHO OLICHMBATh MTPOHUIIAEMOCTb TeMaTo3HIIe(ha-
nmyeckoro Oapbepa mias aHtureHa S100, HO W ompenensTh
HETIOCPEICTBEHHO CTETIEHh BO3MOXKHOM ayTOarpecCH, SIBIISICT-
C VIMMYHOXUMWYECKOE OIIPENECNIEHNE AYTOAHTHUTEN K ITOMY
AHTUTEHY B CHIBOPOTKE KpOBH [2, 17, 24].

Knerounas nokanuzanus 1uepedpanbHbIX (HOpM €HOoJa3bl
UCCIeN0BalaCh MMMYHOTMCTOXMMMYECKUMH  METOAAMM.
O6HapyxXuBasich pakKTHYeCKU BO Bcex HeiipoHax, NSE pac-
TIpeIesIsIeTCs TI0 IUTOTIIa3ME 3TUX KJIETOK.

NmmyHodepmenTHbiil aHan3 NSE BriepBbie ObL1 pa3paboTaH
rpymmoi ucciaenopateseii moa pykosoactsoM K. Kato u coast.
U MIPUMEHEH [UISl ONpeNeeHUs] YPOBHEW TaHHOTO aHTUIeHA B
CBIBOPOTKE KPOBHU OOJNBHBIX ¢ HelipobiactoMamu. OHM ompe-
JeJIAIA, YTO HOpMaJibHble KOHIIeHTpalm NSE B chIBOpoTKe
B3pOCIIBIX Jitoel (2,87 HI/MJI) HECKOJIbKO HUXE, YeM Yy IeTel.
Y 00cneoBaHHBIX TIAIIMEHTOB ¢ HelpoOiIacToMaMy cofepka-
nue NSE B ceiBopoTke coctapisino 13,6—330 ur/mi [19].
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Becbma unTepecHo coobmenue R. Dauberschmidt u coast. o
MPUMEHEHUU DPAaIUOUMMYHHOro Metoia aHanu3a NSE mis
BBISIBJICHUS CTeTIEHN U3MEHEHMS TKAaHW MO3Ta M JJIsI KOHTPO-
JIl CTaOMJIbHOCTM TeMaTo3HIledaanyeckoro Oapbepa Ipu
TpaBMax TOJIOBHOTO MO3Ta. YPOBEHb 3TOTO OejiKa ONpeessii-
Csl B CBIBOPOTKE KPOBHM U B I[EPEOPOCTMHANBHON XUIKOCTU
OOJIbHBIX C TpaBMaMH Pa3JIMYHON CTEMEHHU TSXKECTU. Bbuio
MoKa3aHo yBeaudeHue KoHueHTpauuu NSE B cbiBopoTKe 0T 7
10 64 Hr/Min ¥ B LepeOpOCHMHANBHOM XUAKOCTU OT 2 [0
9 Hr/mi. Ilpu 3ToM Gojiee TSKENIOM KIMHUYECKOW KapTUHE
COOTBeTCTBOBAJIa Oojiee BbicoKass koHueHTpauuss NSE. Ha
OCHOBAaHMM aHaNM3a KPUBHIX M3MEHEHMS KOHIICHTPALMH
0enka B TMHAMUKE MaTOJOTMYECKOro Mpoliecca aBTOPHI Mpej-
JlaraloT MCMOJb30BaTh KOMWYECTBEHHOe ompeneneHue NSE
JUIST TIPOTHO3UPOBAHUSI BO3MOXHBIX HCXOMOB 3a00JeBaHUS
(uem BbilIe KoHLEeHTpalust NSE B cbIBOpOTKe KPOBU U Liepeo-
POCTIMHAILHON XUIIKOCTH, TEM BBIIIE BEPOSTHOCTb CMEPTH
0O0NBHOTO).

B obuieM miaHe MccaemnoBaHUs acTPOLUTaPHO-HEHPOHANb-
HBIX B3aMMOJAEHCTBUII BecbMa MHTepecHa paboTa
V. Bonhomme u Cc0aBT., 3KCMEPUMEHTAILHO I0KAa3aBIIUX,
YTO NP YCUJICHUU 3AIMUTHON peakiMy acTPOLIUTOB Ha BBE-
JIeHWEe TOKCUYECKMX BELIeCTB MPOMCXOAUT CHUXKEHUE KOH-
neHrpaund NSE B kpoBu. Ha 3ToM OCHOBaHMM aBTOpHI
MPEAIOoJaraloT, YTO ACTPOLIUTHI MOTYT 10 ONpeNeIeHHOM CTe-
MeHU «3KPaHUPOBaTh» HEMUPOHBI, 3alIMIIas UX OT ACHCTBUS
HEKOTOPBIX 3HI0- K 9K30TOKCHHOB; IpH 3ToM NSE saBisercs
HaJeXHBIM MapKepoM CTEIeHM W3MEHEeHHS HEeHpOHOB.
Takum 06pa3oM, B TaHHOI paboTe elle pa3 OblIa MoKa3aHa
yHUKanbHas creunduyHocth NSE 11 HelipoHOB M mpojie-
MOHCTpPHUpOBaHa Ienecoodpa3HocTh BhisiBIeHUsT NSE mna
OIIEHKM MX (YHKIIMOHATBHOTO COCTOSIHMSI Ha Pa3IMyYHBIX
cranusx 3aboneBanust [4].

XapakTepuCTHKA 00JBHBIX H METOJI0B HCC/IEIOBAHUS

B uccnenoBanue ObLIN BKIIOYEHEI 26 OOIBHBIX C aTEPOTPOMOO-
TUYECKIM MHCYIIETOM B Bo3pacTe oT 50 10 82 net. Bee 6ombHBIE
ObUTM IOCTABJEHBI B CTALIMOHADP CAYXO00i CKOpPON MEIMLIMH-
CKOIf TIOMOIITY B TIEPBBIE CYTKH 3a00JICBaHMS.

[ManyenTsl ¢ WHMpapKTaMu Mo3ra, WHTparepeOpaTbHBIMU
reMaToMaMu, 4YeperHO-MO3TOBBIMU TpaBMaMU, WH(EKIMOH-
HBIMU 3200JIEBAHUSIMU LIEHTPAJIbHOI HEPBHOW CUCTEMBI, MEpe-
HECEHHBIMU B TOCJIEHNUE TPU MeCsIIa 10 TIOCTYIUIEHWSI B CTa-
LIOHAP, U OMYXOJISIMU MO3Ta ObLITM UCKITIOUEHBI U3 MCCIeN0Ba-
HUS.

JIarHoCTMKa OCTPOrO HapylIeHUs] MO3TOBOTO KPoBooOpallle-
Hust (HMK) u ocHOBHOrO cocynuctoro 3abojieBaHUs MPOBO-
IMJIACh C UCIIOb30BAaHMEM OOIIEKIMHMYECKUX METONOB, HEB-
POJIOTUYECKOTO OCMOTpA, YJIbTPa3BYKOBOTO HMCCAEIOBAaHUS
MAaruCTPaNbHBIX apTepUil TONOBBI, PEHTTCHOBCKOM KOMIIBIO-
TepHO TOMorpa(uu WM MarHUTHO-PE30HAHCHOIN TOMOTIpa-
(buu roJl0BHOTO M0O3ra, 0(TaATbLMOJIOTMYECKOTO UCCAEA0BAHMS,
9KI, nccrenoBaHus TeMOPEONOTMUSCKHX IToKa3aTeneii (pud-
puHoreH, MHO, AUTB) u Ouoxumuyeckux IokaszaTeseii
KpoBM (TJIIOKO3a, MOYEBMHA, KPEaTUHUH, XONECTEPUH, OUIM-
pyouH).

JI1st 00BEKTUBM3ALUN CTETIEHN BBIPAXXKCHHOCTH MMEIOIITIXCS
KIMHMYECKUX CUMIITOMOB M OLIEHKU TSKECTH HEBPOJIOTHYE-
CKUX HapyHICHWI MTPH MOCTYIUICHUN OOJIBHBIX B CTALIMOHAD U
B IMHAMMKE OCTPOTO TepHroaa MHCYJIBTa HAMHU TIPUMEHSIINCH
CNIEYIOIINE MEXIYHAPOIHBIE IIKAJIbL;

1. Ilkana wHcynsTa HalMoOHaIbHOTO WHCTUTYTa 300POBBS
(NIHSS — ¢ nmamazoHoM 3HaueHuit ot 0 mo 36 GaioB
(Hopma — 0 6aioB);

2. Munexc bapten — ¢ auanazoHoM 3HaueHuit ot 0 go 100 6a-
noB (Hopma 100 OamroB) — maloONmIMii TpeACTaBICHHE O
MOBCETHEBHOI (DYHKIIMOHAIBHOM aKTUBHOCTH.

buoxumuyeckue MapKkepbl COCTOAHNA TKAHU MO3ra

Onpenenenue 6enka S100 (S100 IB 1 S100 BB dopmer) B chiBo-
POTKE KPOBM U LIepeOPOCTIMHANBHOM XUIKOCTH TTPOBOIMIOCH
MMMYHO(EPMEHTHBIM METOJIOM C MCIIOJb30BaHUEM PEaKTHBOB
CanAg Diagnostics. Meton onpenenenus 6enka S100 sBnsieTcst
TBepnoGha3HbIM HEKOHKYPEHTHBIM METOIOM, OCHOBAaHHBIM Ha
TIPSIMOM «COHIBUY-TEXHONOTUM».

OO6pa3ipl MalMEeHTOB MHKYOMPYIOTCS BMECTE ¢ OMOTMHUIIMPO-
BaHHBIMU aHTH S 100 MOHOKIOHATEHBIMY MBIIIMHBIMU aHTHTE-
JIaMU B TIOKPBHITBIX CTPENITOBUAMHOM SIYeiKaX MUKPOILIAHIIIE-
Ta. B mpotiecce nHKyOauuu 6e10K, coaepxaniuiics B oopasiax,
amcopOupyeTcss Ha TMOKPHITHIX CTPENITOBHAMHOM STYeiKax ¢
anTu S100 anTuTe1aMu. CTPUIIBI 3aT€M IIPOMBIBAIOTCS U MHKY-
oupyrorcs ¢ antu S100 aHTUTEIaMU, MEYEHHBIMU MTEPOKCUIA-
30if xpeHa. Jlanee 100aBIAeTCS XPOMOTEHHBIN CyOCTpaT 1 Ipo-
UCXOOUT (hepMEHTAaTUBHAS peakilusi, B Ipolecce KOTOpOii
MOSIBIISIETCSl OKpacKa. MIHTEHCMBHOCTb OKPacKd 3aBUCHUT OT
comepXaHUS aHTUTEHA B 00pasIie.

Ormpenenenne Helipocnermduaeckoit eHonassl (NSE) B cbiBo-
POTKE KPOBU U LepeOPOCTUHATBHON XUIKOCTU TaKKe ObLIO
OCHOBAHO Ha KOJJMIECTBEHHOM MMMYHO(DEPMEHTHOM aHAIN3¢e
HPSIMOTO «COHABMYHOIO» TUIIA.

Pesyabrathl H 00CYKIeHNE

OcTpoe pasBuTHe MHCY/IBTa oTMeueHo B 70%, momocTpoe —
B 8%, anoruiekTudopMHoe — B 12% ciydaes.

Obuwemozeosnle cumnmomsl. [onoBHas 00JIb BeTpeyanach y 6071b-
HBIX C TpomM0O30M BHYTpeHHeil coHHoii apTepuu (BCA)
JOBOJIbHO 9acTo. TOITHOTA M pBOTA — B SAMHUYHBIX CITyJasx.
OHH COYETATUCh C TOJOBHOM 00JIbIO M BHIPaXXEHHBIMU HEBPO-
JIOTUYECKAMY HApYIIEHUSIMH; PEIKO BO3HUKAIU B HAYaTEHOM
Mepruoae WHCYIbTa, Yallle Pa3BUBAINCH MPHU YXYIIICHIH
COCTOSIHUSI OOJIbHOTO.

MeHuHreanbHblil cuHaApoM B ocTpoit ctamuu HMK 6but
BoisiBIeH B 40%. Kak npaBuiio, oH ObLT BRIPaXeH YMEPEHHO U
coyeTajcs ¢ IPYTUMH 00LIEMO3TOBBIMY CUMIITOMAMH 1 09aro-
BBIMHU HapYIIEHUSIMH, YKa3bIBAIOIMMK Ha OOLIMPHYIO 001acTh
M3MEHCHHUS MO3Ta.

OrnymeHre W TCMXOMOTOPHOE BO30YXICHME BCTpEYalNCh
vaie (50%) W Hapsay ¢ 0YaroBbIMM CHMIITOMAMH HEPEIKO
SIBJISUTACH HAYaJIbHBIMU MTPU3HAKaMU HH(pAPKTa MO3ra.

Cormop (y 6 60TbHBIX), KaK IPaBUIIO, OTMEYAJICS TIPH aItoIlIeK-
T(HOPMHOM M OCTPOM TEUEHMU MHCYIIbTA.

Y 8 6ombHbIX (30%) M3MEeHEeHWsT CO3HAHMS He OBLO.

Ouaeogvle Hegponoeuteckue cumnmomsl. YacThIM CUMIITOMOM B
OCTpoii cTamuu MH(MAapKTa ObLT MOIYLIApHBIN Mape3 B30pa, OH
BBISIBJIEH B 9 ci1ydasx u3 26. B 2 HaOmoaeHUsX Tape3 B30pa ObLI
HanOoJiee BhIpaXeH — IJ1a3Hble S10I0KK TIOBEPHYTHI «B CTOPOHY



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

ovara». B 4 ciyyasix mape3 B3opa ObUT BEIpaXEH YMEPEHHO —
[J1a3Hble SI0JI0KU TOBEPHYTH B CTOPOHY, OMHAKO OOJBHOU MO
UHCTPYKUMK WA CHOHTAHHO AOBOAUT TJIa3HblEe A0JOKU IO
cpenHeit tuHuUM. Jlerkas cteneHb mapes3a B3opa OTMEUeHa y 3
0O0JbHBIX, KOTIa OOJBHO JINIIb «XYXe CMOTPHUT B IPOTUBOIIO-
JIOKHYIO OT O4ara CTOpPOHY».

Bo Bcex HabmogeHUSIX OTMEYasIcs Mape3 JULEBOM MyCKyIaTy-
pEl. B O0JTBIIMHCTBE M3 HUX HapyIlaaach MHHEPBAIKS HIDKHE-
TO OTIeJNA JTUIEBOM MYCKYIATYphl, M JIUIIb U3peaKa MPOSBIISI-
csl mepudepuyeckuii napes3 JULEBONH MycKynatyphl (3 00fb-
HBIX). M301mpoBaHHOTO HapyIIeHUs (GYHKIVH TOIBSI3EITHOTO
HepBa MBI He oTMedany. HapyireHrne QyHKINT TOIBSI3ETHOTO
HepBa BCera COYEeTaI0Ch C HapyLIeHeM MHHEPBALUU JIMLEBO-
TO HepBa.

bynbbapHble HapylieHus HaOmoganuch y 16 GombHbIX. Sdmpa
SI3BIKOTTIOTOYHOTO ¥ OJIYXTAIOIIer0o HEPBOB HE SIBISIOTCS
30HOM KPOBOCHAOXEHMS apTepuil KapOTHMIHON CUCTEMBbI, U
TO3TOMY HapylIeHUs UX GYHKIMIA B OCTPOIi cTamun nHMapKTa
TOJDKHBI PacCMATPUBATHCS KaK BTOPUYHBIC CTBOJIIOBBIC CHMII-
TOMBI WJIX KaK MposiBJeHHe paHee nepeHeceHHbIx HMK B Bep-
TeOpasbHO-0a3WISIPHOI cUCTEME. YMEPEHHO BbIpaKeHHbIE
HapyIIeHUs IJI0TaHWs, Mape3 MIATKOro Heba CO CHIDKCHHMEM
pediekca ¢ MITKoro Heba, 0cOOEHHO Ha CTOPOHE TOMYIIapHO-
ro oyara — HauboJee 4acTO BCTPEYAIOIIMIACS CUMITTOMOKOM-
TUIEKC, BO3HUKAIOIIMIA KaK Pe3yIsTaT BTOPUYHOTO CTBOJIOBOTO
CHHIpOMa.

JIBuraTesbHble HapyLIeHWs] OKa3aiuCh HAMOOJee YaCTbIMU U
MOCTOSIHHBIMM cuMIIToMamu Tipy 3akynopke BCA. B octpoit
cTaauy MHbAPKTa Yale OHU HAOMIONANUCh B BUIIE TEMUTLIIETUN
WM TpyOBIX reMunape3oB. Takux ciydyaeB Ob1o 22. B ocTanb-
HBIX 4 CTy4asix MMeJIM MECTO pa3HOOOpa3HbIe, TAK Ha3bIBAEMbIE
JVCCOLIMMPOBAHHBIE «KOPKOBbIC» NBUTATEIbHBIE PACCTPOIi-
CTBa.

B 8 ciyyasx B octpoM mepuome oTMeyanach BbIpaXXeHHas
TMITOTOHMSI MBILIL Y OOJBHBIX C OOHMIMPHBIMU MH(papKTaMU
TOJIOBHOTO Mo3ra. B 4 cimyyasgx rumotoHus Oblia ABYCTOPOH-
Heii ¥ B 4 cyyasix — OHOCTOPOHHEH. [IBYCTOPOHHSISI MbIIIIEY-
Hasl TMIIOTOHUSI BCTpevanach Hapsiiy ¢ rpyObIMU JBUTATENb-
HBIMH HapYLIEHUSMH Y OOJBHBIX ¢ MI3MEHEHHBIM CO3HAHWEM 1
Bceraa SBJIsUIach IJIOXMM MPOTHOCTUYECKMM IMPU3HAKOM.
PaHHee 1 ycToii4MBOE MOBBILIEHKE MBIILIEYHOTO TOHYCA B OCT-
poit cTamuu MHGapKTa MO3ra HaOJII0IaI0Ch Y OONBIIMHCTBA
0oJbHBIX. MbIlIeyHas TUIIEPTOHUS pacmpenesiiach u3oupa-
TeJbHO: B PYKe — yYallle BCEr0 B MPOHATOpax Mpearuieyubsi, B
crubaTesIsIX MpeaIuieybss U B MEHBIIICH CTeTIeHH B ailyKTOpax
IUIeYa U MBIIILAX KUCTU, B HOTE€ — B Pa3ruOaTesisiX TOJEHU U
Oenpa.

Hapynrenust peun Habmomaiuch y 18 GONBHBIX: B 6 CTydasx
MMeJia MECTO ToTallbHas adasusi, B 4 — cMelllaHHasi, B OHOM
clyyae — ceHcopHas adasusi, B 3 — MoTOopHas ada3usi U B
OCTAJIbHBIX 5 — KOPKOBas TU3apTPUSL.

[Mpu moctymieHn G0IbHBIX TSKECTh HEBPOIOTUYECKOM CUMIT-
TOMATUKH B CpelHEeM 10 Ipynne coctaBiia 14 [10; 16] 6ajwios
o mkane NITHSS.

B ocrpeiiem neprosie aTepoTpoMOOTUYECKOTO MHCYIIBTA 9 U3
26 6ombHBIX (35%) ymepinu. B rpymme GONbHBIX € JIETATbHBIM
MCXOIOM TSDKECTh HEBPOJOTMYECKMX HAPYIICHUIl B ITIEpBBIC
CYTKM MHCYJIbTA B CpefHeM Mo rpymmne coctasuna 17 [15; 20]
6a1oB o mkane NIHSS. Bo Bcex cinydasx mpuumHoii cMepTH
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Tabmaua 1; BenuuvHa U KOMMYECTBO MHGAPKTOB MW atepoTpomb03e BHYTPEHHe!

COHHOIA apTepuM.
BenuunHa MHGAPKTOB M MX KONMYECTBO
Beero
cnyyaes
o6wwpHble | Gonblume | cpegHue | Manble FyOUHHbIE MHGAPKTLI
8-8* 1"=11% | 710 13+ 2

MpumesaHme: * NepBoe YUCno — KOMYECTBO Cy4aes, BTOPOE — CyMMApHOE KOMMYECTBO WHAADKTOB; ** YiC0 Cny4aes,
B KOTOPbIX OBLUVPHbIE, GONbLLE 1 CPEAHUE UHAPKTBI COHETAIMCD C MHOXECTBEHHbIMI MAIbIMIA TYOUHHBIMM UHAAPK-
TaMu,

ObLT OOIIMPHBINA MH(MAPKT MO3Ta BCJIEACTBUE MPOIOKEHHOTO
u3 BCA B uHTpanepeOpaibHbie cocyabl TpombOa. Haumbornee
YETKO OTPUIATENbHAS AUHAMUKA 0YaroBOM M OOIIEMO3TOBOIA
CUMITTOMATUKHM ObLTa COTPSIKEHA C amoruIeKTU(OPMHBIM pa3-
BUTKHEM MHCY/IbTa. CoIop, BhIpaXkeHHasl CTeTIeHb MOMYIIapHO-
T0 TIape3a B30pa, IBYCTOPOHHSIST MBITLIEYHAST TUTTOTOHMST TAKXKE
OKa3alnuch Hambojiee OTPULATENbHBIMU TPOTHOCTHYECKUMU
MpU3HAKaMHU.

V 13 GonbHBIX MMeNach TEHACHIMS K PErpeccy ABUraTeIbHbIX
HapyLICHUN.

B rpynme BbDXMBLIMX MALIUEHTOB TSKECTb HEBPOIOTMYECKMX
HapylleHuil Ha 7 cyTku 3a0o0jeBaHus cocTaBuaa 9 [7; 13] 6an-
JoB, Ha 21 geHb — 9 [7; 11] 6anioB; ypoBeHb COLIMANBHOM anarn-
taumu o mwkane bapren Ha 7 cytku — 34 [15; 50] 6amnoB, Ha 21
cytku — 37 [25; 50] 6asoB.

Ananu3z dannvix momoepaguyeckoeo uccaedosanus. U3 26 cydaes ¢
arepotpoMb03oM BCA B 8§ citydasix ObUT 0OHApYXeHBI § 00IImp-
HBIX MH(ApKTOB Mo3ra, B 11 cmydasgx — 11 GonbImx HH(PApKTOB,
B 7 ciydasx — 12 cpenqHux MHGAPKTOB (Y 5 U3 3TUX MALMEHTOB
TaKUX MHGAPKTOB B KAXIOM ciydae Obuio Oosbiue 1). Kpome
TOTO, B 17 y3Ke yKa3aHHBIX CIyJasix ¢ OOIIMPHBIMU, OOJIBIINMU 1
CPeMHUMM MHGbApKTaMU ObLIM BBISIBJEHBI Majble TTyOWHHBIE
uHMapKTHI 60MBLIOr0 MO3ra (Tab. 1).

O6umpHbIe MHGAPKTH B 8 CIyJasx JOKATN30BaJINCh B 0acceii-
HaxX CpeJHei U repeaHeil MO3roBhIX apTepuil. B 3 ciyuasx oHu
ObUTY ONMHOYHBIMM, B 5 — COUETAHHBIMU, T.€. B ATUX CIydasx
ObLTY BBISIBIEHBI MaJible TIyOMHHBbIE MH(PAPKTHI B 0a3aibHbIX
siApax MoJIyHIapuii 00JIBIION0 MO3Tra.

bonbime mHbapkTel Bo Bcex 11 cayvasx JOKalIM30BaIuCh B
OacceiiHe cpemHelr MO3roBoii apTepuu. B 5 — ciyvasx stu
MHGAPKTHl OBUTM OIMHOYHBIMU, B 6 — OHU COYETAIUChH C
MH(APKTaMK MEHbLIEH BETUYMHBI, JTOKATU30BABLIMMUCS KaK
B TOM X€, TaK U B IIPOTUBOIIOJIOKHOM TIOJyIIApUU OOJIBIIIOTO
MO3ra.

N3zonmupoBanHbie cpenqaue nHOAPKTH HAOTIONANINCH TOJHKO
B 2 chayyasix. B ocTalbHBIX 5 OHM COYETATUCh C IPYTUMMU
nHOAPKTaMU: ¢ IPYTUMU CPETHUMHU — B 2 CIy4asix, CO Cpejl-
HMM MH(GAPKTOM U MaJbIMU TTYOMHHBIMU UH(pApKTaMU — B 2
cilyJyasiX, C MHOXECTBEHHBIMU MaJbIMU TJNYOMHHBIMU
uHpapkTamu — B 1 ciyyae.

Hccnenosanue OHOXHMHYECKHX MapKepoB COCTOAHUA TKAHU
MO3ra

WccnenoBanue skcnpeccuu Helipocnenu@uueckux OenkoB B
KayecTBE MapKepPOB COCTOSTHUS TKAHM MO3Ta Y OObHBIX C UIIIe-



Tom 5. Ne 32011

Tabmaua 2: Mapkepbl COCTOSHUS TKaHY MO3Ta B LipeBPOCTIMHATIBHOM XWEKOCTY MpK
aTepoTPOMBOTUYECKOM UHCYNIbTE (MEpBbIe CyTKM 3a001eBaHuS).

Tpynnbl 60bHbIX
Mokasarenw, Kontponb
CpeAtiee suauenue ArepotpomGoTHyecKHii (n=15)
MHCYNbT (n=26)
Benok S100, mkr/n 6,4+1 5% 3,740,6
Heiipocnewuvduyeckas exonasa «
(NSE), Mir/n 6,3+1,1 5,2+1,1

Mpumesarme: * pasnuvie Mexay rpynnoit ATV 1 KOHTPONEM CO CTENeHbI0 CTATUCTHYECKOiA aHauuMocTi p<0,05.

Tabmuwa 3: Mapkepbl COCTOSHIS TKaHV MO3ra B CbIBOPOTKE KPOBY MPU - aTepoTpOM-
00TMYECKOM MHCYTbTE (TIepBbiE CYTKM 3a001eBaHNS).

Tpynnbi GonbHbIX
Mokasatenu, Kontponb
cpefHee 3HaueHmne AreporpomBoTHyecKuii (n=15)
MHCYNLT (n=26)
benok $100, mkr/n 0,2£0,1* 0,10,04
Heitpocnewumdnyeckas exonasa *
(NSE). wer/n 51,5137 21,2473

TpvMesanie: * pasnuane Mexay rpynnoii ATU 1 KOHTPONEM CO CTeneHbHo CTaTueTi4eckoit shadumoctin p<0,05.

MIYECKIM MHCYJIBTOM HapsiTy ¢ METOJaMU HelpoBU3yalu3a-
LMK — OJIHO U3 MEPCIEKTUBHBIX HAMPABJIEHUI B aHTUOHEBPO-
Joruu [14, 20, 21, 28].

Y GOJBHBIX € aTEPOTPOMOOTHYECKUM TIOATUTIOM MIIEMUYECKO-
IO MHCYJIBTA BBISIBICHO CTAaTUCTMIECKU 3HAYMMOE TIOBBIIICHUE
coaepxanus 6enxka S100 u NSE B uepedpocnuHaaIbHON Xujl-
KOCTH U CBIBOPOTKE KPOBH (Tab1. 2, 3), 4TO 00YCIOBIEHO U3ME-
HEHMEM TKaHU MO3Ta, pa3pylIeHIEM HeMPOHAIbHBIX MeMOpaH
U aktuBauMeit Heitpornuu [30, 32, 33].

Bricokuit ypoBeHb conepxkanus 6eaka S100 u NSE orpaxkaer
00JIbIION 00BEM CTPYKTYPHBIX M3MeHeHMit Mosra [26, 31].
IIpu odbeme nHpapkTa Mo3ra 6onee 5 cM® comepKaHue benka
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Neurospecific peptides in the assessment of brain damage in patients
with atherothrombotic stroke

M.Ju. Maximova, V.G. Ionova, E.N. Syskina, A.A. Shabalina, M.V. Kostyreva, O.A. Sinektutova

Research Center of Neurology, Russian Academy of Medical Sciences,
Moscow State Medical-Stomatologic University (Moscow)

Key words: neurospecific peptides, atherothrombotic stroke, biochemical markers of acute stroke

Assessment of neurospecific peptides provide quantitative infor-
mation about the severity of ischemic cell damage. We studied 26
patients with atherothrombotic stroke. Control group comprised
15 healthy volunteers. Each patient underwent neurological
examination and CT or MRI of the brain on admission. Patients
with documented or clinical evidence of nervous system tumor,
brain infarction, hemorrhage, head trauma, or central nervous
system infection within 3 months before admission were exclud-
ed from this study. Stroke severity was rated using the National

Institutes of Health Stroke Scale. S100 and NSE assays were
performed using a radioimmunoassay technique. S100 and NSE
levels were measured in cerebrospinal fluid (CSF) and serum.
CSF and serum S100 and NSE levels were elevated in patients
with atherothrombotic stroke compared with the control group.
Elevation of S100 and NSE levels in CSF and serum after
ischemic stroke may be a result of combined leakage out of
necrotic cells and passage through an impaired brain-blood bar-
rier, indicating severe ischemic cell injury.
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W cnosb3oBaHUE ITaCCUBHOM
JBUTATECJIbHOW MMapaJauTrMbl B OLICHKE
CEHCOMOTOPHOM CUCTEMBI METOIOM

VHKIIMOHAJIbHO MPT

JI.A. loopbinuna, E.W. Kpemnesa, P.H. Konosanos, A.C. Kajpikos

Hayunoiii uenmp neeposoeuu PAMH (Mockesa)

Bouio nposedeno uccredosanue Heliponanbibix cemeti CeHCOMOMOPHOI cucmembl cemu 300p0gbix 000p080AbYEE NPU 6bINOAHEHUU AKMUBHbIX U NACCUBHBIX 06U~
JICeHUIl NPABbIM U Ne6bIM YKA3AMeAbHbIM NanbieM 8 3adanHom memne memooom yuxuuonanshoi MPT (¢MPT). Ilpu o6padomke noay4ernvix danHbix 04
obeux napaduem 6bi10 Bbi56:1€HO COMUHUPOBAHUE AKMUBAYUL NEPBUHOL CEHCOMOMOPHOIL, NPEMOMOPHOLL, AONOAHUMEAbHOL MOMOPHOU KOPbL, 8MOPUHHBIX CeH-
COPHDbIX 30H HA CMOPOHE, NPOMUBONOAONCHOI O8UINCEHUIO, 4 MAKJICe AKMUBAUUYU 8 NOAYWAPUU MO3NCeUKA, COOMBEMCMEYIoueM cmopore dsuicenus. boiio
HOKA3AHO COBNAOeHUE 30H Pe2UOHANbHOI aKMUBaylU, a maxyce 00eema axmusayuy, amnaumydst u KOOPOUHAM B0KCEA08 ¢ MAKCUMANLHbIMU SHAUEHUSMU 8
nepeuHol MOMopHol u cercopholi kope. TlonyuenHble danHbie HO360ASIOM UCHOAb308AIMb NACCUBHbIE 0BUNCEHUS HAPAAY C AKMUBHbIMU 045 UCCACO0BAHUS CeH-
COMOMOPHOI KOpbl 1 PeKoMeHO08amb nApaduemy nACCUgHbIX OBUIICCHUI] YKA3aMebHbIM NAAbYEM 68 3A0aHHOM meMne 04 UCCAe008AHUS CEHCOMOMOPHOI

cucmeMbl 00AbHbIX ¢ 08UAMeAbHbIMU HApYWeHUAMU.

KmoueBbie ciioBa: (l)MPT, CCHCOMOTOpHAA Kopa, IBUTAaTCIbHOC BOCCTAHOBJICHUE, ITACCUBHLIC ABVXKCHMSA, aKTUBHBIC IBMKCHUA

3y4eHUe IBUXEHUI B HOPME M MATOJIOTUU Hepas-

PBIBHO CBSI3aHO C UCCJEIOBAaHUEM aHATOMO-

(busmronornueckux ocobeHHOCTE U (QYHKIUU

ceHcoMoTopHO# cuctembl. [losiBneHue mertona

ynkuumoHanbHoit MPT, no3Bosisitonero HenHBa-
3MBHO KapTHPOBaTh HEHpPOHANbHBIE CETH JIBUTATETHHOTO
CUCTEMHOTO MOJYJISL M OLICHUBATh BHYTPUCETEBOE B3AUMOLIEN-
CTBHME, 3HAUUTEJIBHO YAYYLIMIO MOHMMaHHE HEMPOHATbHBIX
MEXaHW3MOB JBMXEHUS Y TPUOIU3UIO BO3MOXHOCTD YIIPaBJie-
HUSI UMU JUIST ONITUMU3ALIUKA BOCCTAHOBIICHUSI TBUXEHUI TIpU
naTosioruu. B OOJbIIMHCTBE MCCNENOBAHUI MCIONb3YETCS
®MPT, ocHOBaHHas Ha M3MEPEHUU YPOBHS OKCUTE€HALIUU
kpoBu (Blood Oxygenation Level Dependent — BOLD).
BrinonHeHue onpeaeneHHOro 3aMaHus MPUBOAUT K TOBbIIIE-
HUIO aKTUBHOCTH 3a/Ie/iCTBOBAHHBIX ITyJIOB HEWPOHOB (HEWpo-
HaJbHasl CETb), YTO COMPSIKEHO C YBEIUYEHUEM JIOKATbHOTO
MO3rOBOI0 KPOBOTOKA, MOBBIIIEHNEM KOHILIEHTPALMU OKCUTe-
MOTJIOOMHA B TKAHM ¥ BBIBEACHWEM JIe30KCUTEMOTTIOOMHA B
JIOKAJIbHYIO KaMWUSIPHYIO ceTh. BBIpaXeHHOCTh BBISBISIEMOI
npu 3ToM akTuBauuu Ha GMPT umeer 06paTHO MPOMOPLMO-
HaJIbHYIO 3aBUCUMOCTb OT KOHILIEHTPAIMHU JI€30KCUTeMOTIO0N -
Ha, o0Jajaroniero napaMarHiTHBIMM CBOiicTBaMu [1].

B nocnenHee necsaTuneTe oTMeYaeTCs BO3pACTAIOLIMI MHTe-
PEC K U3y4eHUI0 U3MEHEHUIA, IPOUCXOMSIINX B KOPE TOJOBHO-
ro Mo3ra 00JIbHBIX ¢ MHCYIbTOM. MccnenoBanust QMPT ceHco-
MOTOPHOI CHCTEMBI 3I0POBBIX TOOPOBOJBLIEB U MAIMEHTOB C
JIBUTATEJIbHBIMU HApYIICHUSMU T10CJIE WHCYJIBTa MO3BOJMIN
YCTaHOBUTh, YTO BOCCTAHOBJCHMC IBIDKCHWIA MPOMCXOIWT
BCJIEACTBUE (DYHKIIMOHATBHON peopraHu3aliii MO3TOBBIX HEli-
POHAJIBHBIX CETei B CTPYKTYPHO U (DYHKIIMOHAIBLHO HEMTOBPEX-
JEHHBIX 00JIACTSX TOJIOBHOTO MO3Ta, YTO IIPMBOIMT K 3aMelIle-
HMIO TIOBPEXKICHHBIX 00J1acTeil WK TeX 001acTeil, ¢ KOTOPhIMU
HapyuieHo coobdmenue [3, 10, 19, 29, 30]. Unentudukauus
HEHPOHATBHBIX CeTell y OOJBHBIX C Pa3HOM CTEIICHBIO JABUTA-
TeJbHOrO Neduuuta Ha pasHbBIX CTAAMSIX BOCCTAHOBICHUS
TOCJIe MHCYJIbTa TMO3BOJUT YTOYHUTH ONTUMAJbHYIO MOJETb
BOCCTaHOBJIEHUS U POJIb KAXIOTO KOMITOHEHTA HEHPOHAIBLHOM
CeTH B BOCCTaHOBJIeHUU. [aibHeliliee u3ydeHne 1 COBEPIICH-

11

CTBOBaHUE METONUK JIOKAJbHOIO BO3IEMCTBUS Ha IUIACTUYE-
CKYI0 aflanTal1io KOpbl (pa3iuyHble BUABI TPAHCKPAHUATbHOM
MAarHATHOM CTUMYIISIIINM) B OYAYIIEM IT03BOJIUT MCIOIb30BaTh
HX JUTS peMOIENUPOBAHMS HEPOHAIbHBIX CETEH ITyTeM CHIKE-
HHUS aKTMBAaUUU B MO3Te, MPUBOASIILEN K HEOJaronpusiTHOMy
3 deKTY, M YCWICHNS aKTUBALINH, COTIPSIKEHHOM C YTydIIeHN-
€M JBUTATEIbHON (DYHKILIWU, C LeTbl0 ONTUMU3AIMH ITpoliecca
BOCCTaHOBJIEHUSI. OMHUM U3 BEAyLIMX OTPaHUUYEHUI B UCTIOJb-
3oBaHuM GMPT nas jaHHOU Kateropuu OOJbHBIX SIBISIETCS
OTCYTCTBHUE aI€KBATHOW W BOCIIPOM3BOIMMOM MapaaiurMbl IIpU
JIBUraTeJbHBIX PacCTPONCTBAX ¢ HEBO3MOXHOCTBIO CaMOCTOSI-
TEJILHOTO BBHIMOJHEHUS TECTOB WIU IATOJOTMUECKUMU CUHKH-
HEe3UsAMU. ADCOJTIOTHOE OOJBITMHCTBO MPOBEAEHHBIX K HACTOS -
1IeMY BpeMeHM MCCIe0BaHUI MO OLIEHKE ABUraTeIbHOTO BOC-
ctaHoBjieHUs1 MeTogoM (MPT ocHOBaHO Ha MCIOJIb30BAaHUU
AKTMBHBIX IBIXCHMI (aKTHMBHAS OBMIATENIbHAS IAapamurMa),
YTO MpeAronaraeT Haluure y 60JbHOrO JIETKOTro ABUraTeIbHO-
ro meduiTa WM OTCYTCTBUE TakoBoro [4, 9, 23, 29, 30].
M3yyeHne DaHHOTO OrpaHMYEHHOTO KOHTHMHTEHTA OOJBHBIX
3aTPYIAHSIET KCTpanoJuMpoBaHME TOJyYyaeMbIX JaHHBIX Ha
OOJIBHBIX ¢ O0JIee BEIPAXKCHHBIM IBUTATSIBHBIM AC(DUIINTOM, 1
BOCITPOM3BOANMOCTD Pe3yJIbTaTOB.

OpurvHaIbHBIM MOAXOAOM, CIIOCOOHBIM B MOJHOW Mepe pea-
JIM30BaTh KIMHMYECKUiA moteHuan GMPT a1 GonbHBIX ¢
IBUTATCIFHBIMI HAPYIICHUSIMH DPa3HOM CTEIIEHU TSXKECTH,
MOXET CTaTh UCCIETOBAHUE aKTUBALIUM CEHCOMOTOPHOM KOPBI
MIpU TacCUBHbIX IBIKeHUsX [15]. Pesyabrater GMPT-uccrne-
TOBAaHUII TIO COMTOCTABICHUIO PETHOHAIBPHOM aKTHBALIMN MO3Ta
MIPU MACCUBHBIX Y aKTUBHBIX IBMXEHUSAX B PasHbIX CycTaBax
KOHEYHOCTE CUJIBHO BapbUPYIOT NP Pa3HbIX YCIOBMSIX 3KC-
neprmMenTa. M. Kocak 1 coaBt. (2010) mpu KapTHpOBaHNUY IBH-
raTeJIbHOTO TOMYHKYJIOCA BO BPEMSI aKTUBHBIX M MACCHBHBIX
JIBUXKEHMI BO BCEX KPYIHBIX CYCTaBaX He MOMYYWIN Pa3TAYUs
B 00beMe akTuBallMM B 30Hax mHTepeca [15]. B ornuume ot
atoro C. Sahyoun u coabT. (2004) npu ABUXKEHUSIX B TOJEHO-
CTOITHOM CYCTaBe BBISIBUJIM OOJIBIIYIO aKTUBALIUIO TP aKTHB-
HbIX gBIKeHMAX [25]. MccmemoBanms H. Reddy u coabt.
(2001), rcroab30BaBLIMX APaAUIMY ABUXKEHUS B JTy4e3arscT-
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HOM CYCTaBe B YCJIOBHUSIX TeprueprnuecKoii JeHepBaIiHm, TOKa-
3aJ11, YTO MACCUBHOE IBUKXEHME, N0 CPABHEHUIO C AKTUBHBIM,
BbI3bIBAET CABUT 30HbI aKTMBAaLlMM K COMaTOCEHCOPHOI Kope
[21]. TTpoTMBOPEUMBOCTD INTEPATYPHBIX JAHHKIX, C OMHOM CTO-
POHBI, U HEOOXOIUMOCTDb TONYYEHUS MapaalurMbl JUIs U3yde-
HUS TIPOLIECCOB PEOPTaHU3AlMU KOPHl U OCOOEHHOCTE BOC-
CTaHOBJIEHUSI Y OOJBHBIX C BBIPAXEHHBIM IBUTATEIbHBIM
nedUIMTOM, C IPYroi CTOPOHBI, OMPENETUIN LIEJIb HACTOSIIIE-
TO UCCNEIOBAHUSI.

Lenb viccnenoBaHust: yTOUHUTb BO3MOXHOCTb MCTIOIb30BAHUSI
MACCUBHBIX JABMXCHUH UL OLIEHKU HEMPOHAIbHBIX CEHCOMO-
TOpHBIX ceteit MetogoM GMPT, ocHoBaHHOM Ha BOLD-cur-
Hane (pMPT-BOLD).

MarepuaJibl 1 METO/IbI

YyacTHHKH HCCTeT0BaHHS

Brio o6cnenoBaHo 7 3M0pOBBIX 10OPOBOIBIIEB (4 MyXKXUUHBI 1
3 XEHIIMHBI; CPETHUI Bo3pacT — 25,5 net). Bee ucmbiTyemble
ObLIM TPaBIIAMH.

IIporokon MPT-uccnenoBanus

Bce pesynsrarei MPT Obutn monyuensl Ha MP-ckaHepe
Siemens Magnetom Avanto 1,5 T co craHmapTHOI KaTyLIKOi
TSI TOJIOBBI ONHOMOMEHTHO.

CTaHI[apTHLIfI TIPOTOKOJI UCCTIEAOBaHNMS BKITIOYAJI CICAYIOIINE
PEKMUMBI:

1) T2 B akcuanbHON MPOEKUUU — OLEHKA MaTOJOTMYECKUX
U3MEHEHUI BellleCTBa TOJI0OBHOTO MO3Ta.

2) 3D-Tl1-rpagyieHTHOE 3XO B CATUTTANbHOM MPOEKLIUU —
TOJTyJIeHNEe aHATOMUYECKHX JaHHBIX. [T KaXKIoro mcciemye-
MOTO ony4eHo 176 cpe3oB, HOKPBIBAIOLIMX BECh 0OBEM Bellle-
crBa Mo3ra (TR — 1940 mc, TE — 3,1 mc, yroa HakioHa — 15
rpag, Matpuua — 256x256 MM, TomiuHa cpesa — 1,0 MM,
pa3mep Bokcema — I1x1x1 Mm).

3) T2*-rpagMeHTHOE X0 B aKCHAJIBHOI MPOEKLIUU — TOJTyde-
HUe (PYHKIMOHATBHBIX OaHHBIX (4 HaOopa I Kaxmoil u3
nmapagurM). Kaxnpiil T2*-rpaqMeHTHOE X0 PeXUM BKITIOYAT
64 u3mepeHus Bcero oobema Beectsa Mo3ra (TR — 3750 mc,
TE — 47 mc, yroa HakioHa — 90 rpaj, MaTpuiia — 64x64 MM,
TOJILMHA cpe3a — 3,0 MM, pa3Mep Bokcelia — 3x3x3 MM, 36 cpe-
30B B crabe).

ITapagurma

JloOpoBonblel MoMelnanuch B anmapat MPT B mojoxeHun
JieXa Ha CITMHE C 3aKPBITBIMY Ta3aMu. [ooBa, Mpearieybs 1
KHCTH YICPXUBAIUCh C MOMOIIBI0 MMMOOWIN3AIIMOHHBIX
ycrpoiicTB. MccnemyeMbIX MpOCHIN pacciaabuThes U He COBEp-
IIaTh ABVKEHUI KPOMeE TeX, O KOTOPBIX OTOBOPEHO JTOTIOTHM-
TeJIbHO. JIBIKEHUS OCYIIECTBIISIINCH B 3aIsICTHO-(DaTaHTOBOM
CYCTaBe yKa3aTeJIbHOTO Tajblia B BUAE pa3rubaHus 1m0 45° ¢
TTOCIEIYIONINM BO3BpAIEHUEM JI0 TOPU3OHTATEHOTO YPOBHS C
mocTostHHOI yactotoit 1 [i1. [Tapagurma cocrosiia u3 3 mocie-
noBaTeNbHbIX 0J0KOB: ABMXeHus 30 cex u otapix 30 cex. B
MepBOIl CECCUM BHITIONHSINCH CAMOCTOSITEIbHBIE IBVIKCHHUS
(axTWBHAsS IBMTaTeIbHAS MapagMIMa) IocIemoBaTe]IbHO Tpa-
BBbIM U JIEBBIM YKA3aTeJbHbIM MAajblieM, BO BTOPOil CecCUM —
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puc. 1: CxeMatuyeckoe pacrioNioXeHue OCHOBHbIX 0OMACTEM CEHCOMOTOPHO KOpbI
rOMI0BHOrO Mo3ra (A), noneit bpopmana (b).

MMaCCUBHBIC IBMKCHUSA (HaCCI/IBHaﬂ JBUTATCIbHAsA napaL[HrMa)
B TOH Xe IocienoBaTeNbHOCTH. [1accuBHBIE ABUXEHMUS 0oCy-
ECTBIAINCH OTHUM HUCCICA0BATCIICM.

Anaymms pesyasratos GMPT

[TpyMeHsiicsa cTaHAapTHBINA TPOTOKON 00pabOTKY € TIPUMEHE-
HueM nporpaMmbl SPMS5 (cTaTrcTUuecKoro napamMmeTpuiecko-
IO KapTHPOBAHMSI) OTIETBHO TSI KaXKIOH IapaIurMbl Ha 3TaIe
npenBaputenbHoit 06padoTku (http://www.fil.ion.ucl.ac.uk/
spm). Bce 00beMbl (DYHKIIMOHATBHBIX JAHHBIX ObLTA BHIPOBHE-
HBI OTHOCHTEJIbHO TIEPBOTO VTSI KOPPEKIIMN ABVXCHUS UCIIBI-
tyemoro. [lanee cpeaHuil GyHKUMOHATBHBIN (hailn JUHEHHO
COTIOCTABJISIJICS C COOTBETCTBYIOIMM aHATOMIYECKUM (haiiioMm
¢ TOCIEMYIOLIEH IIPOCTPAHCTBEHHOM HOpMaIU3alKeli IIEPBOTO
(3%3x3MM) u BToporo (1x1x1MM) OTHOCUTEIBHO CTAHAAPTHOTO
npoctpaHcTBa  KoopauHat MNI  (momens  Montreal
Neurological Institute ocHoBaHa Ha obcyeTe M300paXKeHUT B
pexxume T1 romoBHoro Mo3ra 152-x KaHaiLEB B CTEPEOTAKCHU -
yeckoii cucteMme koopauHat Talairach). HemocpenctBeHHO
mepes CTaTUCTMIECKUM aHAIM30M IIpeoOpa3oBaHHBIC (DYHK-
LMOHAJIbHBIE TaHHBIC Pa3MbIBAIMChH MPU MOMOIIM TaycCOBOM
dbyHxumu ¢ pasmepom KepHesst 10x10x10 MM it yBenuueHust
COOTHOIIECHUS CUTHAJI-IIYM 1 KOMIICHCAIINU BapHaOeTbHOCTH
CTPOCHUSI U3BWJIMH MEXIY CYOBEKTaMHU.

CraTtucTryecKue mapaMeTpuyeckue KapThl ObL c(hOopMHpPO-
BaHBI HA OCHOBAaHWUM MTOBOKCEIHHOTO CPABHEHUS TIPY TIOMOIIN
o61eit nuHeitHoi Momenu [11]. Ist cHIKeHus apTeakToB OT
JBVDXKEHMS TAllMEeHTa MapaMeTpbl PUTMIHOM TpaHchopMalu
NIpY BHIPABHUBAHWY BBOJMJIUCH B KaUeCTBE PETPECCOPOB MPHU
CTaTUCTUYECKOM 00paboTKe MEepBOro YpoBHS (WIS KaXIOTO
ucnpityemoro). I[lpu TpynmoBoM aHamu3e MPUMEHSIach
Mojiesib ¢ (MKCUPOBaHHBIMU YpoBHsIMU (hakTopoB (fixed
effects model). IlomydyeHHBIE pe3yabTaThl t-CTATUCTUKU
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puc. 2: GMPT-BOLD kapTsl akTuBaLyv rpynnosoro aHanuaa
CeMI 3[0POBLIX WCCAENyeMbX NpU akTuBHOM (A) u
MacCuBHOM (B) [BMXEHWM NpaBbiM YKA3aTENbHLIM
nanbLem, HanoxeHHble Ha 3D u306paxeHns Moara
(B CO CTOPOHBI MoOMYWAPMA MPOTUBOMONIOXHOTO
[IBIDKEHUIO 1 CBEPXY) 11 aKCUaIIbHBIE CPE3bI MO3ra.

(0603HaueHws: OenbiM LIBETOM 00BE/IEHA CEHCOMOTOP-
Hast KOpa, XEnTbiM — MPEMOTOPHad KOpa, CUHMM —
LOMOAHUTENbHAS MOTOPHAS KOPA, 3eM1eHbIM — BTOPUY-
Has CEHCOPHas Kopa, CMeHEeBbM — OpBUTOPPOH-
TanbHas kopa. Lindpbl Ha akcuanbHbIX Cpe3ax cooT-
BETCTBYIOT UX PACTIONOXEHMIO M0 OCK Z (PACCTOSHME B
MM /10 CPE3a OTHOCUTENLHO PedENEHTHOI MNOCKOCTH
(0) Ha ypoBHe nepe/Heit craitkin Moara).

(SPM({t}) 6puTH TPaHCHOPMHUPOBAHEI B HOPMAIBbHOE CTAHIAPT-
Hoe pacnipeneneHue (SPM{z}). BokcesbHblii MOpor akTUBaLMK
cootBercTBoBal pFWEcorr<0,05 ¢ mompaBkoii Ha MHOXe-
CTBCHHBIE CpaBHeHMS, z>3,09. KiacTepHbIil MOpOr aKTUBALIUI
ofpenensyics MpyU HECKOPPEKTUPOBAHHOM UISI MHOXECTBEH-
Horo cpaBHeHMs1 ypoBHe puncorr<0,05.

Bbiu mpoaHain3npoBaHbl 00JIACTH PETUOHANBHON aKTUBAIINT
MPU  BBHIMOJHEHUU AKTUBHBIX U TACCUBHBIX JABUXCHUN.
JIBYCTOPOHHUMU 00J1aCTSIMKM MHTEpeca SIBJISIUCH TIepBUYHAs
ceHcomoTopHas kopa (CMK) (monst mo bponmany 4, 3, 2, 1),
npemotopHas Kopa (IIMK) (mone 6), nononHuTeIbHas MOTOP-
Hasg kopa (JIMK) (mome 6), BTOpMYHas CeHCOpHas Kopa
(BCK), Bxitovaioniass BTOpuuHyIo (monst 5, 7) ¥ TPeTUIHYIO
(mons 40, 39) accorMaTUBHYIO TEMEHHYIO KOpY, TIpedpoHTab-
Hasl accollMaTUBHAs Kopa 1 Mo3xeyok (puc. 1). Jlokanuszanust
AKTUBUPOBAHHBIX 30H KODPBI YTOUHSJIACh 1O KOOpAWHATAM
aKTUBMPOBAHHBIX KiacTepoB B mporpamme MNI152 ¢ moce-
JYIOLIMM HAJIOXEHUEM Ha (DYHKIMOHAbHBIC JaHHbIE MapKK-
POBaHHBIX 1TA0JOHOB TIoell bpogmMaHa M M3BUJIMH C TIOMO-
mpio npunoxerns Wake Forest University (WFU) Pickatlas
tool [http://www.fmri.wfubmc.edu/;16, 17].

[MpoBomuiock cormocraBieHrue o0beMa aKTUBAILIMK B OTBET Ha
MACCHBHBIE U AKTHMBHbIE IBIKEHHMS B IPELEHTPAIbHON U
MOCTIIEHTPAJIbHOM M3BUIMHAX, MO3BOJSIOIINE CYIUTh O Iep-
BUYHOI MOTOPHOW W TMEPBUYHOW CEHCOPHOM KOPE COOTBET-
cTBeHHO (cTaTcTHuecKuit Tect Wilcoxon, SPSS, Bepcus 2.0;
p<0,05).
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[IpoBoau/IoCh COMOCTABIEHME aMIUIMTYIbI LIEHTpa KJIacTepa,
€ro y-KOOpAMHAT ¥ PacHpOCTPAHEHHOCTH Y-KOOPAWHAT=Y-
Max-ymin Ipu MacCUBHBIX 1 AKTUBHBIX ABIKEHUSX (CTATUCTH-
veckwmii TecT Wilcoxon, SPSS, Bepcust 2.0; p<0,05). Y-xoopmu-
HAaThl, COOTBETCTBYIOLINE PACCTOSHUIO B MM JI0 pehepeHTHOIM
(bpOHTAIbHON TUIOCKOCTH, TMPOBEAECHHOM Yepe3 TepeaHIon
CHaiKy Mo3ra (mepemHsis craiika y=0; -y — cMeIleHne KIepe-
1M, +y — CMeIIeHUe K3aiu) MCIOIb30BaIMCh B paboTe IS
OILIEHKW BO3MOXHOTO CIBUTa aKTHBAIIMK B CTOPOHY IIPEIICHT-
PaIbHOM U3BWJIMHBI TIPU AKTUBHBIX M B CTOPOHY MOCTLEHT-
PaJIbHOM M3BMJIMHBI TIPY TTACCUBHBIX IBYXCHUSIX.

PesynbraTsi

Pesynbrarel rpynmnoBoro aHajau3a CeMU 3I0POBBIX UCCIELye-
MbIX GMPT-BOLD axkTuBaiuy rmpu akTUBHOM M ITACCUBHOM
IBIDKEHUM YKA3aTeJIbHBIM IAJbLIEM IIPABOM U JICBOW KUCTEH
npeacTaBieHsl B Ta01. 1, 2 1 Ha puc. 2, 3.

B oTBeT Ha aKTUBHBIE U MACCUBHBIE IBMKEHMUS, KaK MIPU IBU-
JKEHMHU TPaBbIM, TaK U JIEBbIM yKa3aTeJbHbIM MajbleM, ObUN
BBIJEJIEHBI CETU KJIACTEPOB HEMPOHAJIBLHOM aKTUBALIMY B aHa-
JIOTUYHBIX 30HaX CEHCOMOTOPHOM CUCTEMBI TOJIOBHOTO MO3Ta.

AKTHMBalLMS JOMUHUPOBAJIA B IPOTUBOIOJOXHOM K IBUKEHUIO
MOJTYIIApHH TOJIOBHOTO MO3Ta 1 BKJIIOYAJIa IEPBIYHYIO MOTOD-
HYIO M CEHCOPHYI0 Kopy (repBuyHasi CMK), nononHuTebHble
MotopHble obnactu — [IMK, JIMK, a Takxe B mojyiapuu
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MO3XeUKa, COOTBETCTBYIOIIEM CTOPOHE ABMKEHUS. AKTHBAIINS
CMK oTMeueHa TONbKO Ha CTOPOHE, IIPOTUBOIONOXHOM TBU-
XeHuto. TIpy aKTMBHBIX IBMKEHMSX MpPaBbIM YKa3aTeJbHBIM
naneiieM aktuBanust CMK, TIMK, IMK, BCK Bwimensiiach
eIMHBIM KJIACTEPOM, KOTOPBIN PacIpOCTPaHSUICS OT IIPEeMO-
TOpHOIA Kopsl (roe 6) yepes CMK (mosne 4, 3, 2, 1) K HIKHei
TeMeHHOI Kope (rone 40). [Ipy maccUBHBIX ABIKEHUSIX TIpa-
BBIM 1 aKTUBHBIX IBIDKCHUSX JIEBHIM YKa3aTeIbHBIMU TTaJIbIla-
MM OT/EIbHBIM OT OCHOBHBIX 30H aKTMBALIMK KJIACTEPOM BhIIIE-
nsimack BCK, a mpy maccuBHBIX IBUXKEHUSIX JIEBBIM yKa3aTelb-
HbIM nasbleM — JIMK (taom. 1, 2; puc. 2, 3).

le/l BBITTIOJJHEHUU aKTHUBHBIX HBM)KCHHFI, B OTJIMYME OT I1ac-
CUBHBLIX, OTM€YajJlaCb OAHOBPEMCHHAdA aKTHUBALUA IIMK Ha
CTOPOHE NBM2KCHUA.

[Tpy aKTUBHBIX IBUXEHUSIX JIEBBIM M TIACCUBHBIX JBIKEHUSIX
MIPaBbIM U JIEBBIM YKa3aTeJbHbIMU MabLAMK aKTUBALMSI TIPO-
ucxonuna u Bo BCK Ha ctopoHe ABMXEHUS.

OpOuTodpoHTaNbHas Kopa aKTMBUPOBAIACh MpPU BCEX BUIAX
NIBIDKEHUIA Ha CTOPOHE, ITPOTUBOIIOIOXHOM IBVXKEHUIO, a TIPU
MTACCUBHBIX IBMXECHUAX MPABBIM YKa3aTeJIbHBIM MAIbLEM U HA
CTOPOHE JIBWXEHUS.

Mo3xeuox AKTUBUPOBAJICA TOJbKO Ha CTOPOHC NBUMXCHUA, a
ITp1 aKTUBHBIX IBM2KCHUAX JTI€BbIM YKA3aTCJIbHBIM ITaJIbLEM — U
Ha HpOTI/IBOHOHO)KHOﬁ JOBUKCHUIO.
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puc. 3: GMPT-BOLD KapThl akTvBaLMM FPYNNOBOrO aHAN3A
CeMM 370POBbIX WUCCNETYEMbIX MPY aKTMBHOM (A) 1
NaccuBHOM (B) ABMXEHMM NEBLIM YKA3aTENbHbIM
NanbLieM, HanoXeHHble Ha 3D M30OpaxeHus Moara
(BUA €O CTOOHbI MOYLWAPMA NPOTMBOMOMOXHOMO
JIBVIXEHMIO M CBEPXY) ¥ aKCHANIbHbIE CPE3bl MO3Ta.

(0603Ha4eHIst COOTBETCTBYIOT TaKOBLIM HA PHC.2.

PaccunranHble 00beMBI BRIIEICHHBIX KIACTEPOB UMENN TIOPOT
cratucTideckoi 3HaunMocTu puncorr<(,002, a 3HaYeHUS BOK-
CeJIOB ¢ MAKCUMAJTbHBIMU 3HAUCHMSIMU B BBIICJIEHHBIX KJTacTe-
pax CeHCOMOTOPHOI KOpHI Ha IPOTUBOIIOIOXHON IBIKCHUIO
cropone pcorr<0,000 npu Z>4,64 (tabm.1, 2).

BapuabenbHOCTh 00beIMHEHMSI B KJIAaCTephl aKTHBMPOBAHHBIX
CEHCOMOTOPHBIX 30H SIBWJINCH TIPEMSATCTBUEM IS IIPSIMOTO
KOJIMICCTBCHHOTO COIOCTABJICHUS IIONYYCHHBIX MTaHHBIX.
BroisiBnenHas ¢ ucnonb3oBaHueM npunoxeHust Wake Forest
University (WFU) Pickatlas tool [16, 17] akTBaIus B IpeeHT-
PaNbHOI 1 TIOCTLICHTPAIbHOM M3BITMHAX IIPOTUBOIIOIOKHOTO K
JBVDKCHHMIO TONMYIIApKsl TOJIOBHOTO MO3ra OblIa HAlOXeHa Ha
MapKHpPOBaHHBIE IA0JIOHBI aHAJIOTMYHBIX M3BMIIMH. [1py coro-
CTaBJICHNM C ITOMOIIBIO CTATHCTHIECKOro Tecta Wilcoxon
(SPSS, Bepcus 2.0) o6beMa aKTMBALMK U aMILIUTYAbI BOKCEJIOB
C MaKCUMAaJbHBIMU 3HAYEHUSMU B TMpPEHEHTPAIbHON W
MTOCTIEHTPAIPHOM W3BWIMHAX TIPU ITACCUBHBIX M AKTHBHBIX
JBIDKEHUSIX HE TOJIYYEHO JOCTOBEPHBIX PA3IMYMii MEXIY JTaH-
HBIMH MTOKA3aTeNIIMU B 3aBUCHMOCTH OT KauecTBa IBIKCHUI HIA
B TIPELICHTPATbHOIA, HY B IOCTIIEHTPATbHOI M3BUIMHAX (pHC. 4).

[poBeseHHOE COMOCTAaBIEHHUE C UCIIOIb30BAHUEM CTATUCTHYE-
ckoro Tecta Wilcoxon (SPSS, Bepcus 2.0) aMIuTyasl LigHTpa
KJacTepa, ero y-KoOpAnHaT, a TakXe pacrpoCTPaHEHHOCTH Y-
KOOPIMHAT B MPELEHTPAJIbHON ¥ MOCTLEHTPAIbHON M3BIIN-
Hax IPH MACCUBHBIX M aKTUBHBIX IBMKCHUSIX TAKXKE HE BbISIBU-
JIO JOCTOBEPHBIX Pa3NUuMii MEXIY TaHHBIMM TIOKa3aTeIsIMU
(puc. 5, 6).
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Tabnaua 1: GMPT-BOLD fanHbie rpynnosoro aHamsa cemy 30POBLIX MCCheaye-
MbIX: BLITIONHEHNE aKTUBHLIX Y MTACCHBHBIX JIBUXEHMTI NPaBLIM YKasaTestb-
HbIM MaSIbLEM N0 CPBHEHMIO C PEXMMOM MOKOM.

KnactepHblii .
aHanva BokcenbHblil aHanu3
Axvisupyemsie Talairach -koopam-
cT0- pAK
("gnﬁ:a‘"“ Mgir:a) POHa | oGvem Hatbl (MNI) Bokce-
Bmﬂ'(nz_n“' J k3. | Puor | 71OB C MAKCHMAL- Z-xpuv- P o
cTepa HbIMU 3HAYEeHUIMU Tepun
X y Y4
AKTVBHbIE JIBUXeHns.
CMK (4,3, 1, 2), no| 4182 [ 0000 -3 | -18 | 63 | mf |0.000
JIMK* (6), TIMK (6), S| 36| Inf |000
BCK (40, 7, 39) 481 3 | 15| 7,01 {0000
ggg:{‘;%’)p"”m’”a" N 167 [ 0000 -39 | 39 | 20 | 48 |0.00
m| 565 [000] 4 | 6 | 6 | 55 | 0001
H“gf (6), ocrposo | 3|4 5% |00
2| 12| 12| 48 |00
m| 893 [0000| 24 | 57 | 21| Inf {0000
MO3XEYOK 15 | -54 | -18 Inf | 0.000
15 | -63 | 48 | 618 |0.000
[1accuBHble BUXEHNA:
CMK (4,3, 1, 2), N | 3163 [ 0,000 -3 | -18 | 66 | Inf |0.000
JIK* (6), 36| 27 | 66| Inf {0000
MK (6) 51| 21 | 51| Inf {0000
no 92 [0000] 5 | 30|30 | 717 |0.000
BCK (40, 7, 39) 66 | 27 | 18 | 673 |0.000
63 | -30 | 27 | 649 |0.000
ggg:m’f‘)”m""“a“ N 170 [ 0000 -3 | 42 | 33 | 533 |0,000
ggg:{‘;%’f"”m"”a" m| 170 (0000 | 36 | 39 | 27 | 510 | 0014
NMMK (6), octpoeok | M | 224 | 0,000 | 42 0 6 | 483 |0027
(13) 50109 | 12| 479 |0032
M| 182 0000 | 24 | -54 | -24 | 636 |0,000
MOSKE40K 120 0000 | 15 | -63 | -48 | 586 | 0,000

O0cyxenne

AOcoJ11I0THOE OOJIBIIMHCTBO MPOBEACHHBIX Ha HACTOSLIUI
MoMeHT GMPT-BOLD-uccienoBanuii mo u3y4eHuo peopra-
HU3aLUU KOPbl Y OOJMBbHBIX C IBUTATENbHBIMU HAPYIICHUSIMU
BBITIOJTHEHO C MCIIOJIb30BaHWEM aKTHBHbIX IBIXEeHUI [4, 5, 6,
9, 14, 22, 30]. OnHako MOTOOHO TOMY, KaK pa3inyusl B aKTHBA-
LIIOHHOM TaTTePHE MO3ra Y OOJBHBIX C TIOJHBIM BOCCTAHOBJIE-
HUEeM JBMXEHWI W 3[0pOBBIX JIOAEH HE MOIIM [OKa3aTh,
KakKuM 00pa3oM TIOBPEXIEHHbIN MO3T aIalTUPOBAJICS K U3Me-
HeHuaM [5], Tak u mogean ¢MPT-akTuBaiyy 60JIBHBIX C ITOJT-
HbIM BOCCTAHOBJICHMEM JBUTATeJbHOW (YHKIMM HE MOTYT
OBITb WCTIONB30BAHBI IS TIPOTHO3UPOBAHUSI M OOBSICHEHUS
JIVHAMMYECKUX M3MEHEHUI B Mo3re, pa3pabOTKu MOIXOIOB
YIpaB/sieMOil peopraHu3alui KOpbl Y OOJbHBIX C TSKEIbIMU
JIBUTATEIbHBIMU HAPYLIEHUSIMU.

le/[ IIAaHUPOBAHUM JAHHOTO MCCIACAOBAHMUA MbI MCXOOUIN
13 HEeoOXOAMMOCTH TOJYYECHHU NapagurmMbl AJid U3YYEHUA
alalITAlMOHHBIX M3MEHEHMI B KOp€ T'0JIOBHOI'O MO3ra 00J1b-
HBIX, HECIIOCOOHBIX BBITMOJHATh ABUXKEHUS B 3aJaHHOM
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Tabnuia 2: GMPT-BOLD saHHble rpynnoBoro aransa cemyt 30POBbIX UCCTeaye-
MbIX: BBIONHEHUE AKTMBHBIX U MACCHBHBIX [IBUXEHWIA NIEBbIM YKa3aTeNb-
HbIM MAJIbLIEM 1O CPABHEHMIO C PEXUMOM MOKOH.

KnacrepHbiii .
aHanv3 BoKcenbHblif aHanu3
Axvsupyembie Talairach — )
¢T0- alairach —koopau
( °6"a£7" MO3a | ona 6 warbl (MNI) Bokce-
nons (#ggrauua) O | P | 0B C MAKCHMANG- | Zexpn- | o
crepa HbIMU 3HAYEHUSIMH | Tepuit
X y z
AKTUBHbIE JBUXCHUS:
CMK (4,3, 1, 2), M| 1866 0000 39 | -21 | 60 | mnf |0,000
MK (6], MK (6) 3| 6|60 | I |000
39| -6 | 60| 560 |0,00
M| 21 [0000] 57 | 24| 18 | 519 |0,000
BOK (40,7, 39) | 21 | 18| 500 | 0,000
gggﬂ‘ﬁ)’f"*‘mﬂ"”ﬂ“ Nl 72 [0002] 33 | 39 | 24 | 464 |0000
M| 1162 [ 0000 | -54 | 39 | 27 | 636 |0,000
BCK (40,7, 39) 60 | 2 | 18| 609 | 0000
N | 437 0000 -18 | 54 | -20 | mf |0,000
MO3XE40K 88 | 0001 | -24 | -57 | -51 | 352 | 0,004
MO3XEYOK I 141 10,000 | 30 | 43 | -27 | 588 | 0,000
[1accuBHble JIBUXEHUS:
CMK (4,3, 1, 2), M| 1162 {0000 42 | 24 | 60 | mf 0,000
MK (6), 5| 24 | 18 | 7,03 |0000
BCK (40, 7, 39) 33 | 15 | 69 | 599 |0,000
[IMK* (6) M| 332 [000] 0 | -9 |6 | 66 |00
BCK (40, 7, 39) N | 555 |0000| -5 | 36| 2 | 673 |0000
ggg:}‘;%’)p"”m’”a" ol st |ooor| 5| 6 | 3| 55 |00
N\ a4 0000 -20 | 54|20 | 603 |0000
MO3KEHOK 15 | 63 | -12 | 509 | 0,009

TEMIIE, YTO SABJSIETCS 00513aTeIbHBIM YCJIOBUEM TP NIPOBEIE-
Hun GMPT. Anatomo-du3snonaornyeckast 00IIHOCTb CEHCOP-
HOI1 1 MOTOPHOI1 KOpBI YeI0BeKa, 00YCIOBICHHAS HaTUYMeM
abGbepeHTHOTO BXOa HE TOJBKO B MEPBUYHYIO CEHCOPHYIO
KOpY B MOCTIIEHTPATbHOM M3BIIMHE, HO TIEPBIUIHYIO MOTOP-
HYIO KOPY B NpeLIeHTpaNbHOM U3BMUIKMHE [12], ABIsIETCA OCHO-
BaHueM 115 ee 0003HaueHus1 Kak CMK u npenmnonaraeT Bo3-
MOHOCTb MCITOJIb30BAHMS CEHCOPHOTO BXOMA IS M3YUCHHUS
COCTOSIHMSI MOTOPHOI Kophl. [lepBble MccienoBaHus ¢ mapa-
JIMIMOW CEHCOPHOW CTUMYJISIIIMM B BUJE 3JIEKTPUYECKON U
BUOPAIIMOHHON CTUMYJISIINY, TAKTHIHHOTO BO3AEHCTBUS IS
oueHku CMK ObuIM cheaHbl ¢ MOMOIIbI0 MO3UTPOHHO-
sMuccuoHHoM ToMorpaduu (I1DT) [7, 13, 26], 3atem —
®MPT [20, 32]. Heckonbko mo3nHee B Ka4eCTBE CEHCOPHOIA
MmapagurMbl ObUIM KCIIOJb30BaHbl MAaCCUBHBIC IBUXEHUS
cHauana npu TI9T [18, 31], nanee nmpu ¢MPT [15, 21, 25].
OcraHaBnuBasl CBOi BHIOOp HA MapagurMe IIaCCHBHBIX JBH-
KEHUH B 3aJaHHOM TeMIIe, Mbl IIPUHUMAIM BO BHUMaHUE €€
MPOCTOTY, OTCYTCTBME OTPaHWYCHUN IJISI MCTOJNb30BaHUS,
BO3MOXHOCTb BBHIITOJTHEHUS TIPH JIFOOO0 CTENICHH JBUTATe Ih-
HBIX PAcCTPOMCTB. B oTiaMyMe OT mpedinecTBYIOIIKUX padoT,
Iie pacCMaTpPHUBAIUCh ABIDKCHMS B KPYIHBIX CycTaBax ISt
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puc. 4: ConocTasnene MeauaHHbIX 3HadeHuii 06bema akTvBaLIMM (MM3) B MPELIEHT-
PanbHO M3BMAMHE (A) ¥ MOCTLIEHTPANbHOM U3BNIMHE (B) NPY aKTUBHBIX (TEM-
Hblg CTONIOMKM) M MACCUBHLIX (CBETbIE CTONOWKM) ABUXEHMSIX MPaBbIM W
neBbiM ykasaTenbHbiM nanbuem (Wilcoxon ect, p<0,05). locToBEpHbIX pas-
MY HE MONYYEHO.

COIOCTABJICHUS aKTUBanuu B mepBruuHoit CMK mpu akTuB-
HBIX ¥ TTACCUBHBIX ABMKEHMSX [15, 21, 25], MBI HCTIOIB30BA-
JIM JBUXKEHUS! YKa3aTeJbHbIM MaJblleM, OPUEHTUPYSICh Ha
3HaHUS 0 HEOOXOMUMOCTHU 3HAUNTEIbHON HHTETPALlUH CTPYK-
TYp U CBSI3eii CEHCOMOTOPHOM CUCTEMBI B 00€CIIEYEHUH €To
JBUXEHUH [5], 4TO MO3BOJISLIO HAM PACCUMTHIBATh Ha MOJIyYe-
Hue uHbopMauu 06 00IIMPHON HEHPOHATBLHOM CETU CEHCO-
MOTOPHOTO MOMIYJISI.

[IpoBeneHHOE HAMU KCCIIENOBAHME TI0 YTOUHEHMIO BO3MOXHO-
CTH WICTIOJIb30BaHMS TTACCHBHOM JBUTATEIbHON IMapagurMbl B
BUJIE ABIDKEHMS YKA3aTeIbHOTO Majbla B 3aJaHHOM TeMIIE ISl
ounenku CMK merogom pMPT-BOLD noka3ano coBmaneHue
30H aKTUBALIMK MO3Ta IPY aKTUBHBIX M ITACCUBHEIX JIBUXE-
HUSX, KaK IIPaBOro, Tak M JIEBOIO YKAa3aTeIbHOIO Majblia.
Homunuposana aktuBauus nepsuuHoii CMK, TIMK, JIMK,
BCK Ha cTopoHe, IpOTHBOITOJIOXHOM IBIKEHUIO, U TIOIyIIa-
pUSI MO3XEUKa, COOTBETCTBYIOIIETO CTOPOHE ABMXeHMA. [1pn
atoM BopjeueHue CMK Obl1o 0TMEYEHO TOJIBKO Ha CTOPOHE,
MPOTHBOMOJIOXHON IBIKeHNI0. [loMydeHHBIE pe3yIBTaThl
COBITANAIOT C TIPEACTABICHISIMU KJIACCHUYECKONW aHATOMHUH O
MOMYIIAPHBIX M MO3XEUKOBBIX MPOEKIMSIX U COOTBETCTBYIOT
JaHHBIM TPEIBIIYIINX MCCIETOBAHMA O MOIETN aKTHBAIMU
TIpU aKTUBHBIX OBXeHusix [9, 24, 27, 28]. Cremyer ocobo
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puc. 5: ConocTaBNeHve MIMaHHbIX 3HA4EHII Y-KOODIMHAT LISHTPA KacTepa B npe-

LIEHTPNbHOIA M3BMAMHE (A) 1 MOCTLIEHTPANbHOI 3BMANMHE (B) MPK AKTMBHBIX
(TeMHble CTONOWKM) 1 NACCUBHBIX (CBET/IbIE CTONOUKY) JBYXEHUSX NPaBbIM 1
NeBbIM ykasatenbHbIM nanbLem (Wilcoxon Tect, p<0,05). Z0CTOBEPHbIX pas-
MY HE MONYYEHO.

OTMETHUTD, YTO AKTUBAIMS TIPU MACCHBHBIX ABMXCHHUSX, OIO-
CpenoBaHHasI, TJIABHBIM 00pa3oM, IIPOIPUOLICTITUBHBEIM U TaK-
TUJIbHBIM CEHCOPHBIM BXOIOM, TaKXe KaK W MPH aKTHMBHBIX
JBVXEHUSIX, BBIIEISLIACh 00bITMM KiacTepoM. OHa BKTIovana
B ceoss CMK, IIMK, IMK npu 1BMXeHHSIX MPaBbIM MalbleM
u CMK, IMK, BCK npu ABMXEHUSX JEBbIM yKa3aTeJbHbIM
nanableM. [lomydeHHBIe TaHHBIE CBUICTEIBCTBYIOT O CXOTHOI
(DyHKIIMOHATBHON MHTETpallMy TPY IBYX BUAAX IBIDKCHUIA 1
SIBJISIIOTCS IOATBEPXICHUEM U3BECTHOTO (haKTa «IEPEKPBITUS»
CEHCOPHOI M MOTOPHOI KOPBI, 00eCIIeYMBAEMOT0 OKOHYAHM-
€M YaCTH YYBCTBUTEIBHBIX a)(pePEHTHBIX BOJIOKOH B IPEIIEHT-
pajibHOW M3BWJIMHE M HayajJoM Oojiee 4eM IMOJIOBMHbI MUpa-
MHUIHOTO MYTH B APYTUX OOJACTIX KOPHI JIOOHOW JOiaM (BHE
MpeleHTPaNbHOM M3BUIMHH 4 TIoNs), mojax 3, 2, 1 comaro-
CEHCOPHOW KOpbl TEeMEHHOM J0JM M APYTHUX 00JacTeil TeMeH-
HoU gomu [2].

IpyruM TIposSBICHWEM 3KBHUBAJICHTHON (DYHKIMOHATBHON
HMHTErpaluu SIBISIOCH BOBJICUEHHE B aKTMBALMIO JIOOHBIX U
TEMEHHBIX aCCOLIMATUBHBIX MOJIeH Ha POTUBOMOIOXHOM! ABU-
KEHUIO CTOPOHE ITpY 000MX BUIAX ABMKEHMIA U JOMOJTHUTE b~
HBIM BKJIIOUEHMEM B pabOTy CEHCOMOTOPHOI CETH HEPOHAJIb-
HBIX KJIAcTepOB B MOJYLIAPUM HAa CTOPOHE IBMXKEHHUS: MpU
AKTUBHBIX IBIXEHMSIX TIPAaBhIM U JieBbIM manbleM — [IMK,
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puc. 6: COnoCTaBNeHue PacrpoCTPAHEHHOCT Y-KOOPOMHAT B MPELIEHTPANbHON

W3BUNMHE (A) M NOCTLIEHTPANbHOIA M3BMAMHE (B) NP1 aKTUBHBIX ((MONETOBLIE
CTONOYKY) M NAacCUBHbIX (GEXeBble CTONOMKM) ABIKEHNSX NPaBLIM 1 NIEBLIM
ykasarenbHbiM nanbLiem (Wilcoxon Tect, p<0,05). [l0CTOBEPHBIX pasnuyuii He
MOAY4EHO.

MIPY TIACCUBHBIX JBUXEHUSIX TPaBbIM ¥ JIEBBIM TIAIbLEM U
aKTUBHOM JBMXeHUM JieBbiM masiblieM — BCK, mpu maccus-
HOM [IBWXXEHUM MPaBbIM MajblieM — OPOUTO(DPOHTATbHOM
KOpPBI. 3aCIy>XMBaeT BHUMaHUE (DAKT, UTO TOIBKO MPU MACCUB-
HBIX IBUXCHUSIX OTMEUanach JOMONHUTENbHAS aKTUBALUS Ha
CTOPOHE IBUXXEHMS aCCOLMATUBHON HUXHEH TeMEHHOM KOpPbI.
ITo Bceit BepOSATHOCTH, MACCUBHBIE ABMXEHUS TPEOYIOT O0JIb-
el WMHTEerpauuu B paboTe CEHCOMOTOPHOTO MOAYJS C
BKJTIOUEHMEM MEXITONYIIAPHBIX TPaHCKAJI03aJbHbIX CBSI3eii
IJISI aHAJIU3a CEHCOPHOI MH(MOPMAIMY U €€ COMOCTaBJIEHUS C
MPEAIIECTBYIOIUMY 3HaHUSIMU. [loyyeHHbIe TaHHbIE TaKxke
COIJIACYIOTCS C MIPEACTABICHUSIMU O TOM, YTO PaHHEE COMATO-
CEHCOPHOE MPEeNCTABUTEIbCTBO XapaKTEePU3YETCs JaTepann3a-
1Mel, B TO BpeMs KakK IMO3IHee — ABYCTOPOHHOCThIO [28]. C
JPYToii CTOPOHBI, ABYcTOpoHHss akTuBaimsa [IMK orMeuyeHa
TOJIBKO MTPU aKTUBHBIX ABUXEHUSX, YTO, BEPOSITHO, OOYCIOBIIE-
HO BKJIIOYEHMEM MEXTIOTYIIAPHBIX TPAHCKOJIA3aNIbHBIX CBSI-
3eil 151 ONTUMHU3ALMHY TUTAHUPOBAHUSI M KOHTPOJISI TPOU3BOJIb-
HBIX IBMDKEHUH. DT JAHHBIE TAKXKE COTJIACYIOTCS C YCTOSIBIIM-
MUCS TIPeCTABAEHUSMU O TOM, YTO MIEPBUYHAS MOTOPHAs KOpa
u MK coctapisiorT eauHyr0 (YHKIMOHANBHYIO CHCTEMY,
00€CTeynBaIONIYI0 TJIAHUPOBAHUE U KOHTPOJb JBUXEHUU U
YTO MPM BBIMOJHEHUM 33JaHUSI OHOW PYKOW aKTUBUPYETCS
MK o6oux monymapuit [2]. OnHOBpeMeHHasl aKTHBalMs
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IIMK u acconMaTUBHBIX TEMEHHBIX TTOJIeH (BTOPIMYHBIX M TPe-
TUYHBIX) SBJISETCS TIOATBEPXXIEHNEM APYTOro YCTaHOBIEHHOTO
B 9KCIIepHMeHTe (PaKTa — 0 HalpaBJIeHHOCTH CBSI3€l accolna-
TUBHBIX MYTEH OT BTOPUYHBIX aCCOIMATUBHBIX TEMEHHBIX 30H
(nonst 5, 7) K TpeTUYHOI accoLimaTuBHOM 30He (1oist 39, 40), u
OT HUX — K MPEeMOTOPHBIM KOPKOBHIM ITOJISIM, 00eCIIeYNBar0-
MM pevyeBylo (PYHKIMIO M MHHEPBAIWIO IUIA U KUCTH [2].

Bo3MOXHOCTD MCIIOIb30BaHUS TACCUBHBIX ABIKCHUI HAPSTY
C aKTUBHBIMU JJIS KCCIIEIOBAHUS CEHCOMOTOPHOM KOPHI ObLTa
MONTBEPKICHA HAMU HE TOJIBKO COBIIAICHIEM 30H aKTHBAINN
1 0COOCHHOCTBIO MX BBIICICHMS IIPU ABYX BUIAX MBMKCHUIA,
HO ¥ OTCYTCTBUEM Pa3INIuii B 00beMe aKTHBAIIUHU, aMILIUTY-
e BOKCEJIOB ¢ MAKCHMAJIbHBIMU 3HAUCHUSMU B TIPELICHTPAITb-
HOM M NOCTUEHTPAJIbHOM WM3BUJIMHAX ITPOTUBOIIOJIOXHOTO
IBIXKEHUWIO TIONYIIapus MO3ra, TO3BOJSIONIMM CYIUTh 00
AKTUBALIMM B TIEPBUYHON MOTOPHOW M COMAaTOCEHCOPHOM
001aCTIX KOPBI COOTBETCTBEHHO (CTATMCTUYECKMH TECT
Wilcoxon, p<0,05). ITockoabKy BaxXHO# XapaKTepUCTUKOI
AKTWBAIVK TIPM AKTUBHBIX M ITACCUBHBIX IBIDKEHUSIX CITYKUT
€€ BO3MOXHBIA CABUI K IIPEUEHTPAJIbHOM M3BWIMHE IIpU
AKTUBHBIX IBIKEHMSIX ¥ K TIOCTIIEHTPAbHON N3BUJIMHE — ITPU
MACCUBHBIX, MBI HCIIONb30BAIN KOOPIUHATEI OCH «y», COOT-
BETCTBYIOIINE PACCTOSHUIO B MM 10 pepepeHTHOI (hpOHTAIb-
HOHM MJIOCKOCTH, MPOBEIECHHOW Yepe3 IMEpeiHIo CMaiKy
Moa3ra (y=0, -y — cMeleHue Knepenu, +y — cMelieHue K3a1Im)
JUISL XapaKTEePUCTUKU BO3MOXHOIO «II€peIHe-3aIHEr0» CIBH-
ra. [IpoBeeHHOE COMOCTABIEHNE C UCIONb30BAHUEM CTaTH-
cTuueckoro Ttecta Bumkokcona (SPSS, Bepcus 2.0), He
BBISIBUJIO Pa3IMYUil B Y-KOOpAMHATAX IIEHTpa KiaacTepa U UX
PacipoCTpaHEHHOCTH (y-max-y-min) Mpu aKTMBHBIX W Mac-
CHBHBIX JIBMXCHMSAX IUISI MPEIEHTPATbHOM M MOCTIEHTPANb-
HOIi M3BMWJIMH, UTO CBUIETENbCTBYET 00 OTCYTCTBUM CMEILEHMS
B CTOPOHY TIEPBUYHOI MOTOPHOIA KOPHI TIPY aKTUBHBIX JIBIKE-
HUSX U TIEPBUYHON CEHCOPHOI — TP MACCUBHBIX.

[oyyeHHbIe HAMU Pe3YJIBTATHl 10 AKTUBAILIMM B MEPBUYHOM
CMK B nenoM copmagaroT ¢ TakoBeiMu M. Kocak u coaBr.
(2010) [15]. UccnenoBatean Ha OCHOBaHUM COBMAAECHUS JaH-
HBIX COITOCTAaBUTENBHOTO KAPTUPOBAHHUS IBUTATEIBHOTO
TOMYHKYJII0Ca IIPH MTACCUBHBIX M aKTUBHBIX IBMKEHUSX BO BCEX
KPYIHBIX CYCTaBaX MPEATIONOXIINA BO3MOXHOCTb UCTIONb30Ba-
HUS TIACCWBHBIX IBIKeHUM mis mccnepoBannss CMK, korma
aKTHBHBIC HE MOTYT OBITh BBIIIOJHEHBI. Pe3ynbTaThl Haiiero
WCCNIeIOBAHNST HE MOTYT OBITb HAIpsIMyI0 COIIOCTABJIEHBI C
TaKOBBIMH IBYX APYTUX HOCTYIHBIX PaOOT 110 MCIOIb30BAHUIO
MacCUBHBIX IBMXeHMI B otieHKe CMK B cuity cylecTBeHHBIX
paznuuuit axcnepumenTa. C. Sahyoun u coasr. (2004) ucrnons-
30BaJIi IBIDKEHUS B TOJICHOCTOITHOM CYCTaBe, B TO BpeMs Kak
H. Reddy u coaBt. (2001) — nBuxXeHMsI B Tyde3arnscTHOM CycTa-
BE B yCIOBUSIX Neprdepuyeckoii nenepsauuu [21, 25].

3akmouenue

Takum 006pa3oM, MPOBEAEHHOE HAMM COTIOCTABIICHUE TaHHBIX
PETMOHAIBHOTO KapTHPOBaHUSI HEWPOHATBHBIX CeTell CeHCo-
MOTOPHOM CHUCTEMBI TIPU aKTUBHBIX M MACCUBHBIX JIBUXEHUAX
M0Ka3aJI0 MOJHOE COBMAAEHUE MO 30HAM aKTUBALIMU U 0COOEH-
HOCTSIM UX BBIIEJIEHWSI, OTCYTCTBME CTATUCTUYECKUX Pa3IInil
B 00beMe aKTUBAIIMY, €€ aMILTUTYIE M JTIOKATU3AIMHU B TIEPBUY-
Hoit CMK. 310 no3BosisieT paccMaTpuBaTh MapaiurMmy naccuB-
HBIX JBWXEHUI yKa3aTeJbHBIM TalblleM B 3aTaHHOM TeMIie
KaK aJbTepHATUBHYIO aKTUBHBIM ABWXCHUSAM JUISI U3YYCHUS
peopraHM3ali CeHCOMOTOPHOM CHCTEMBI OOJIBHBIX C BbIpa-
>KEHHBIMM JTBUTATEIbHBIMY HApyIIeHUsIMU. BhisBrnsiemas mpu
MCTIONBb30BAHUM TaHHOMW TTapafiurMbl OOLIMPHAS CeTh aKTHBA-
LMK HEeMPOHAJIBHBIX KJIACTEPOB CTPYKTYP CEHCOMOTODPHOM
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CHCTEMBI CBUIIETEIbCTBYET O 3HAYUTEIbHOM MHTETPALIK MO3Ta
B obecrieueHNH JaHHOTO BYA ABVMXKCHUIN M TTO3BOJSET Mpe-
I0JIaraTh BO3MOXHOCTb UCIIOIb30BAHMS €€ He TOJIbKO IS Kap-
Torpa(uyeckoro oTo0OpaxkeHus1 perMoHaIbHOM aKTUBALUU, HO
U B OIEHKE MeXPETHMOHABHEIX CBSI3¢H, XapaKTepH3YIOLIMX
IMHAMWYECKYIO OopraHu3anuio Mo3ra. [locmemHee OTKphIBaeT
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Functional MRI study: passive motor paradigm in the assessment of sensorimotor system

L.A. Dobrynina, R.N. Konovalov, E.I. Kremneva, A.S. Kadykov
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The fMRI study of 7 healthy volunteers was performed to evalu-
ate the neuron networks of sensorimotor system during active
and passive movements of the left and right index fingers. While
performing all the tasks, the predominant activation of primary
sensorimotor, premotor, supplementary motor areas, secondary
sensory zones were shown on the contralateral side, as well as
ipsilateral cerebellar activation. It was demonstrated that brain

activation areas in both types of paradigm were corresponding,
as well as the activation clusters size, amplitude and voxel coor-
dinates, with the maximum values in the primary motor and sen-
sory cortex. These results allow recommending the paradigm of
passive index finger movements in given rate for the evaluation of
sensorimotor system in patients with movement disorders.
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BnausiHue TpeHUPOBOK HAa CUCTEME
«Lokomat» Ha BbIpaK€HHOCTb
NBUTaTEJIbHBIX HAPYILIEHUN
y NaLlMEHTOB, IIePEHECIINX UHCYIbT

A.C. Kioukos, A.A. Tenenkos, JI.A. Yephikopa

Hayunoiii yenmp nesponoeuu PAMH (Mockea)

Ocmpoe HapyuieHue M03208020 KP0800OPaujeHUs — 00HO U3 OCHOBHBIX 3a004e6aHUl, NPUBOOTUUX K OAUMeAbHO nomepe mpyodocnocoOHOCMY U UHBAAUOU3AYLUY
nayuermos. boaee uem y 50% Goavrbix, neperecuiux 0cmpoe HapyuieHue 103208020 KpOBoOOPAlleHUs, UMeromcs 08ueamenbHble paccmpoiicmea pasiuyHoii cme-
neHu maxcecmu. B ocmpom u nodocmpom nepuode uncyasvma npu Hasuuuy 08ueamenbHviX HapyuieHuii Obicmpo Pa3eusaromes Ramoaoudeckue CuHepeul,
maxce usgecmuvle kak nosa Bepruke-Mana, sauumensho cHudcaroujue Kauecmeo Xo0b0bl. B cmambe onucvieaemcs sghdexmugrocms eausHus pobomusupo-
BAHHOI mepanuu Ha cucmeme o0y4erus xodvbe «Lokomat> Ha ebipadcenHocms namonoeuteckoll cunepeuu y 125 nayuenmos, nepenecuiux uncyavm. C nomo-
UbI0 (POPMAAUZ0BAHHBIX WIKAA U KOMNACKCHOR0 BUOCOAHANU3A O8UNCEHUI] OUCHUBAAUCH KAUHUMECKUe U OUOMEXAHUMeCKUe NApamMempbl X00b0bl.

KmoueBbie cioBa: p060TI/I3I/Ip0BaHHaH TepaIus, pea6I/UH/ITaL[I/I$[, MHCYIIBT, ITATOJI0TMYCCKaA CUHEPI WA

CTpOE HapylleHHEe MO3TOBOT0 KPOBOOOPAIIEHUS —

OJTHO M3 OCHOBHBIX 3a00JIeBaHUI, IPUBOMISIINX K

IUTUTEIBHOM MTOTepe TPYAOCIIOCOOHOCTH M IOBOJIb-

HO YacTo — K MHBaIMAM3alMM ManueHToB. Ilo

npanHeIM BO3 3a 2007 rox, 15 MUIIMOHOB YeI0BEK
TIEPEHOCAT MHCYJIBT KaXKIblii TOM, 5 MIJUTOHOB U3 HUX — YMU-
paloT, a elle 5 — OCTaloTCAd HaBCeraa HETPYAOCIOCOOHBIMU
[17]. CornacHo pe3ynbraTaM MCCAEAOBAHUS CTATUCTUYECKOTO
KOMUTETa AMEPUKAHCKO! aCCOIMAIIUY CEPACIHO-COCYTUCTIX
3a0o0seBannit 2007 roga [6], Gonee yem 50% GONBHBIX, TIEpe-
HECIIMX OCTpPOE HapyIIeHWe MO3TOBOTO KPOBOOOpPAIIEHMS,
MMECIOT IBUTATEIbHBIE PACCTPOMCTBA PA3MUYHOM CTEIEeHU
TspkecTd, a 30% He MOTyT IepenBUraThcs 0e3 MOCTOPOHHEN
TIOMOIITH.

[TosTOMY 0iHA 13 OCHOBHBIX 3a/1a4 PeaOMINTAIINN 3aKTI09acT-
Cs1 B BOCCTAHOBJIEHUM HaBbIKa XOABOBI M TECHO CBSI3aHHOM C
HUM MOOMJIBHOCTBIO, KOTOPAsl OMpeessieTcs: Kak COCOOHOCTh
CaMOCTOSITEJTFHO M 0€30IacHO TepeMelnaTh ceds M3 OTHOTO
MecTa B ipyroe. MoOMJIBHOCTb BKJIIOYAET B C€0S1 MHOXECTBO
THUITOB 3aJa4, B TOM YKCJIe BO3MOXKHOCTh BCTAaBaTh C KPOBATH
WM CTYJIA, XOOUTD WX OeraTh, a TAKKe CIIOCOOHOCTD TIepeMe-
LIATHCS B YCIIOBUSIX CIIOXHOM OKpyxatolleit cpenst [15].

Ha panHMX cramMsx WMHCYIbTa TUIMYHBIMM SIBJISIIOTCS Clla-
00CTb, yMEHBIIIEHNE aKTUBHBIX JBIKCHUI, HAPSITy C BO3HUK-
HOBEHMEM ITaTOJIOTUYECKUX CHHEPTHiA, M3BECTHRIX TAKXe KaK
no3a Bepnuke-Mana. C TedyeHHeM mpoliecca BOCCTaHOBICHUSI
JIBUTATENIbHbIE CHHEPTUH TIPOSIBIISIOTCS 00siee KOMIUIEKCHO 1
CTAHOBSITCS TECHO CBSI3aHHBIMHU CO CIIACTUYHOCTBIO M COMpPY-
JKECTBEHHBIMU PEAKLIMSIMU, B Pe3y/bTaTe Yero MalueHT He
MOXET COBEpIIaTh ABIKEHMS B W30JMPOBAHHOM CETMEHTE
KOHEYHOCTH 0e3 COBEpILEHUSI IBKEHUIN B OCTATBHBIX €€ CeT-
MeHTax. CrubarebHble CHHEPTUM HIKHUAX KOHEYHOCTEH po-
ABJA0TCS B (haze mepeHoca (Mepuoa OT Toayka A0 KOHTaKTa
IIATKH ¢ omopoif). K KoMIoHeHTaM crubarteIbHON CHHEePTHN
OTHOCSIT CIIETYIONIKE: ONHOBPEMEHHOE CTHOaHNe, OTBeACHHE 1
poTalust KHapyxu Oenpa, crThOaHue KoJeHa, ThUIbHOE Cruba-
HME JIONBDKKM M TalblieB HMWXHEH KoHeyHocTH [15].
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TpamuumoHHbIE CTOCOObI KWHE30TEPATUY 0Ka3bIBAIOTCSI MaJIo-
3GbGheKTUBHBI B 00y4eHUU OOJIbHBIX MPOU3BOJBHOMY TIPEOIO-
JIEHMIO JaHHBIX CUHKUHe3wii [10].

CoBpeMeHHast TeOpysl IBUTaTeIbHOTO 00y4eHHsI TIOCTpOeHAa Ha
CUCTeMHOI Mojenu IBUratebHoro KoHTpossd. Ha ee Gase
OBLTH TIPEIJIOXEHEI HOBBIC TIOMXOIBI B KMHE30TePAITH, KOTO-
pble, B OTJIMYME OT TPATUIIMOHHBIX MMOAXOAO0B, HAIIPaBICHHBIX
Ha BOCCTAHOBJICHUE OTIENbHBIX IBIXCHUM M QYHKIMI, OPU-
CHTHPOBAHBI HA TPEHUPOBKY M BOCCTAHOBJICHHME OIpeIeIcH-
HOIi IBUTATEIbHOM 331Uy ITyTeM MHTeHCU(DUKAIINK TIpoIiecca
00yYeHHUsI ¢ MCTIOJNb30BAHMEM MHOTOKPATHBIX MOBTOPEHUIA
IeJIeHANPABICHHBIX OBUTATeIbHBIX 3amad. [locnmemHee 1mojo-
KeHMe SIBMsIeTCsl pemraroimuM ¢GakTopoMm B Tpoliecce obyue-
HUS; 00 5TOM CBUMIETENbCTBYET DS 3KCIIEPUMEHTANbHBIX
paboT, B KOTOPHIX TOKA3aHO, YTO M3MEHEHWsS TIOTHOCTH
CHHAIICOB B IICPBUYHOM IBUIATEJIbHOW KOPE OTMEYaIOTCS
Tonbko nocie 400 1eaeHanpaBieHHbBIX TOBTOPHBIX IBUXEHUIH,
B TO BpeMst Kak 1ocie 60 mogo0HbIX ABMXKEHUN TTO0XUTEb-
HBIX [IEPEMEH ellle He HacTymaerT [5].

B Hactostee Bpems camoit achdeKTUBHOM AJIST BOCCTaHOBIIE-
HUS XOAbOBI Y MAIIMEHTOB, MEPEHECIINX WHCYIBT, IPU3HAHA
TEXHOJIOTHUSI, CBSI3aHHASI ¢ TPEHUPOBKOM XOMBOBI Ha OETOBHIX
JIOPOXKKaX ¢ CUCTEMOM, obJieryarolieit Bec Tesa.

PesynsratoM 3BomOIMY JaHHOW TEXHOMOIMM CTajla pa3pabo-
TaHHas B 2000 I. cucTeMa Uit TPEHUPOBKHU XOABOBI Y OOJBHBIX
C TPaBMOW CIIUHHOTO Mo3ra, Ha3BaHHas «Lokomat», cocTos-
11ast U3 POOOTU3UPOBAHHBIX OPTE30B XOALOBI M CUCTEMBI MO~
JepKKM MaccChl Tesla, KOMOMHUPOBAHHBIX C OETOBOI JOPOX-
KOW. YrpaBiisieMble KOMITBIOTEPOM POOOTHI-0pTe3bl « Lokomat»
TOYHO CMHXPOHM3MPOBAHBI CO CKOPOCThIO OErOBOI JOPOXKKH.
OHM 3a7a10T HOTaM MAallMeHTa TPAeKTOPUIO JABMXEHUS, KOTO-
past bopMUpYeT MaTTepH XOABOBI, a CBSA3b C KOMITHIOTEPOM IT03-
BOJISIET TepareBTy yNpaBisTh cucteMoii «Lokomat» u perymm-
POBaTh MapaMeTPhl TPEHUPOBKHU COTIACHO MOTPEOHOCTIM Kax-
Joro manyedTa. K HacTosimeMy BpeMeHH 3aKOHYCHO HECKOJTh-
KO PaHAIOMU3UPOBAHHBIX KOHTPOJIUPYEMBIX UCCAEIOBAHMUIA |8,
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9, 10, 14], B xoTOPBIX U3yYanach 3HHEeKTUBHOCT TIPUMEHEHUS
po0OTU3MPOBaHHOI cucTeMbl «Lokomat» y GONBHBIX C ITOCT-
WHCYJIETHBIMU TeMUIape3aMu. BMecTe ¢ TeM MHOTHE BOITPOCHI
MPUMEHEHUS TAHHOM CUCTEMBI B peaOMIINTAIIMN TIEPEHECTIINX
UHCYIIBT OCTAIOTCSI HEOCTATOYHO U3YYEHHBIMU, B YACTHOCTH,
BJIMSTHUE TPEHUPOBOK Ha cucteMe «Lokomat» Ha BbIpaxeH-
HOCTb CTU0ATETbHON MATONOTMIECKO CUHEPTUH.

B nHacrosiiee BpeMst Harbosnee 3PEKTUBHBIM UHCTPYMEHTOM
JUIST OOBEKTUBHOTO aHalu3a KMHEMATHKHU, KaK HOPMaJbHOIA,
TaK M MaTOJOTMYeCKON XOAbObl YeaoBeKa, CIyXaT ONTUKOd-
JIEKTPOHHBIE CHCTEMBI perucTpaiuu jJokomonuii [2, 4]. Ouu
MO3BOJISIIOT MCCIEeA0BaTh XOAb0Y OECKOHTAKTHO, T. €. 0e3
UCTIONb30BaHUST KaOEeIbHOM CBSI3W PETUCTPUPYIOLIETO YCTPOii-
CTBA C MCIBITYeMBIM. BeCKOHTAaKTHBIN CHOCOO perucTpaiyu
JIOKOMOLIMI UCKITI0YaeT MCKAXEHUE ABUTATEIbHOTO CTEPEOTH -
Ta naiyeHTa, BHOCUMOE OTPaHUYEHUEM €T0 CBOOOHOTO Tepe-
MELIECHUS.

Lleny HacToAIIEro MCCIEIOBAHMS 3aKII0YaIach B M3YYEHMU
3((HEKTUBHOCTU TPEHUPOBOK Ha POOOTU3UPOBAHHOM CHCTEME
«Lokomat» y GOJNBHBIX, TIEPEeHECIINX HAPYIICHUS MO3TOBOTO
KPOBOOOpaILeHUS MONYLIAPHOI JIOKATM3aLHUN.

MarepuaJibl 1 METO/bI

B manHOe mcchemoBaHWe OBUTM BKJIIOUCHHI 125 MaMEeHTOB
(cpexnuii Bo3pact 50,5 [46; 50]), mepeHecIInX 0CTpOe Hapylie-
HUE MO3roBOro KpoBoobOpalieHus (93 — ¢ uimeMuyeckum, 37 —
C TEMOpPParnyecKUM MHCY/IBTaMH7) TIOYIIAPHOM JIOKATH3AINN
(66 maLKEeHTOB C 04aroM MHCYJIETA B IIPABOM MOJIYIIApUH, 59 —
C 0YaroMm B JIEBOM IMOJNYLIapUK) JaBHOCTHIO 7,4 Mec. [3; 16]. ¥V
BCEX UCITBITYEMBIX OTMEYAIACh pa3Hasi CTEIICHb BEIPAXXCHHOCTH
JBUTaTeJIbHBIX HAapylIeHUH (cpeaHss oleHKa mo mkane Fugl-
Meyer 152 [129; 174] npu HopMe 226 6ajioB) U MOOHIIBEHOCTH
(omenka 1o mkane Perry 2,5 [2; 3] mpu HOpMe 5 6ajioB). Bee
MALUMEHTHI ObUTM PAaHIOMU3UPOBAHO Pa3eeHbl Ha 2 TPYIIIBI —
OCHOBHYIO M KOHTpOJIbHYI0. B ocHOBHY10 rpymmy Bomutu 100
JeJI0BEK, Y KOTOPHIX B ITPOTpaMMy peabIIMTalu OBbLT BKITIO-
YeH KypCc TPEHMPOBOK Ha pPOOOTU3MPOBAHHOM CHCTEME
«Lokomat». KoHTponbHast Tpymia cocTosiia U3 25 MalrueHTOB,
KOTOpHBIC ITOMUMO TpagumuoHHOro Komiuiekca JIOK momosn-
HUTENbHO B TeueHue 40 MUHYT 00y4Yaiuch Xoab0e Mpyu MHIM-
BUIyaJTbHOM 3aHSATUM ¢ MHCTPYKTOPOM. ITpomoKUTEIbHOCTh
Kypca coctaBua 15 3aHsATHiA, a o01Lee BpeMs peabuiuTauu B
TeueHHe AHS (MEKTPOCTUMYJISALIUS, MacCax, KMHE30Teparus,
«Lokomat» uau crielianbHasi TPEeHUPOBKA XOAbObI C UHCTPYK-
TOpOM) — 2,5 9aca, KaK IJIsI KOHTPOIBHOIA, TaK M IS OCHOBHOM
rpynmbl. OCHOBHAS M KOHTPOJIbHAS TPYIINa MO BO3PAcCTY, 1aB-
HOCTH MHCYJIbTa, BBIPAXEHHOCTH CITACTUIHOCTH M MOOMIIBHO-
CTH OBUIM COTIOCTaBUMBI (TabJ1. 1).

Tabmaua 1: OCHOBHbIE KNMHUYECKME xapamegmcmm OCHOBHOIA 1 KOHTPOILHOW rpynn

[10 HaYana NeyeHus (Meavana, 25 v 75 NpoLeHTUb)
OcHogHas rpynna | KontponbHas rpynna P-level
Boapact [ 456?'g7] [ 4%‘;"22] 0,108
JlaBHOCTb, MEC. [3;7’$8] [3;7!?6] 0,433
Astworth scale oy e 0473
Perry scale [22;’%] [23;’% 0,067
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Cuctema «Lokomat» B peaBunuTauy G0MbHbIX MOCTE MHCYMIbTA

Peabunutanus Ha cucteme «Lokomat» mpoBoauiach CTporo
HMHIUBUAYATHHO B 3aBUCHMOCTH OT BHIPaXK€HHOCTH JIBUTATE b~
Horo aeduimTa. B mepBbie mpolieaypsl BepTUKaIbHasK pasrpys-
Ka, MO3BOJISTIONIAS CHU3WUTH BEC Tejla MaIleHTa, COCTaBIsuIa B
cpenHeM 50,6+3,7% oT Beca IalMeHTa; CPEOHSS CKOPOCTh
JBVDKEHMS 0eTOBO#M 10poxkKu — 1,4610,18 KM/4; TOpU30HTANIB-
Hasl pasrpyska (y4actie poOOTH3MPOBAHHON CHCTEMBI B aKTe
xomb0bl) cocTapisuia 100%, 4ToO COOTBETCTBYET PEXMMY IIOJI-
HOM poOOTM3MPOBAHHOM MOMIEPXKH. B mocnenyiomye TpeHu-
POBKY, MHIWBUIYAIbHO, B 3aBUCHMOCTH OT BO3MOXHOCTEM
MalyeHTa, YMEHbIIANCS MPOLEHT BEPTUKANBHON pa3rpy3Ku
(mo 15—10%) m ropu3oHTaIBHOU pasrpy3ku (o 35-25%)
(peXM YaCTUYHOM POOOTHU3UPOBAHHOM MOMTEPKKHU), UTO
YMEHBILAJIO TIOMOIIh POOOTU3UPOBAHHON CUCTEMBI ITPU XOIb-
0¢ ¥ YBEeIMYMBAJIO JOJII0 aKTMBHOTO YYacTHsI Tal[MeHTa B Tpe-
HUPOBKE, B CBSI3M C YeM OH JOJDKEH OBbLT IIpHJIaraTh OOJBIIE
MIPOU3BOJIbHBIX YCUITHIA IS yIepXaHUsl COOCTBEHHOTO Beca U
ocymiecTIeHnsT Xoabobl. TakuM 00pa3oM, akKTUBHBIE JBIXKeE-
HUS TTAIMEHTa OBLTM HEOOXOMUMBIM YCIOBUEM IS TIPOIOJTKE-
HHUS TPEHUPOBOK. BpeMst TpeHUpOBKHU coCTaBiasiino 20 MUHYT
JUIs1 TiepBoro ceaHca U 45—50 MUHYT — I MOCIEAYIOLIUX.
Kypc peabunuraiu coctosunt u3 10—20 TpeHUPOBOK.

Kypc momomHuTeIbHBIX TPEHIPOBOK ¢ HHCTpYKTOpoM JIOK B
KOHTPOJIbHOM TpyIie, HalpaBJIeHHbI Ha 00yYeHUe MepeaBy-
KEHUI0, HAYMHAJICA C YIpakKHeHNS «xonb0a Ha MecTe». [Tocre
YCBOEHUSI JAHHOTO YIpPaXHEHUS ITAIEHT OOYJalCcs XOOWTh
BIIepe, Ha3al, OOKOM BIOJb KPOBATH MU cTona. Bee ympax-
HeHMS OOJBLHON BBITIONHSUI, IepXach 3a MPUKPOBATHYIO paMy
i 3a cto)l. Ha BropoM 3Tame TpeHHpOBOK MallieHTa HaylMHa-
1 00y4yaTh MEpeaBIKEHUIO 0e3 OMOphl, HO C IMOAAEPXKOI
MHCTPYKTOpa. B TeueHMe Kypca TpeHHPOBOK YIaCTHUKY TPYII-
Bl TIPY TIEPEABVDKCHUN TONB30BATNCh 4- WIU 3-OMOPHBIM
KOCTBIJIEM, 3aTeM Mankoil. Ha TpeTbeM 3Tane mauueHT obyyar-
CSl XOIUTB TIO JIECTHUIIE ITOJ KOHTPOJIEM POICTBEHHUKOB MU
tpeHepa [13]. [IpomomkuTeIbHOCT MHAMBUAYATbHBIX 3aHATHI
¢ MHCTPYKTOpOM cocTaBisiia 40—45 MUHYT ¢ IUIMTEIbHOCTBIO
Kypca 15 TpeHUpOBOK.

Merozp! uccienoBanust

OlieHKa KITMHUYECKUX TapaMeTPOB IMPOU3BOAMIACK 10 U TTOCTIE
OKOHYaHHUS Kypca peadMIUTALK C UCTIONb30BAHUEM CIIEIYIO-
mmx GopMann3oBaHHBIX KinHUYeckux mkai. Illkama Fugl-
Meyer ucnonp3oBajiach 11 OLEHKM JBUTaTeIbHOIO Aeduuu-
Ta, B TOM YHUCJIC BHIPAXKCHHOCTH TATONOTMUCCKUX JIBUTATE]b-
HBIX CUHEPTHiA U PedIeKTOPHOM aKTUBHOCTH, PABHOBECHS B
MOJIOKEHUU CUJIS M CTOSI C TIOMIEPKKOM Ha IBYX HOTax, Ha 310-
POBOIi U TapeTMYHOI HOTax, TTOBEPXHOCTHOM U IyOOKOM 4yB-
CTBUTEBHOCTH, 00BbEMa MACCHBHBIX IBWKCHUI B KOHEUHO-
CTAIX, a TaKXe 00JIeBOr0 CMHAPOMA IMpU ABMKEHUSX B MOpa-
JKEHHBIX KOHeYHOCTsIX. OO1IMii MakcMMyM 0asuioB MO IlIKaje
Fugl-Meyer — 226 GamnoB cooTBeTcTBYeT HOpMme. Ashworth
scale of muscle spasticity ucrnonb3oBanach Iisi OUEHKHU CHa-
cTu4HOCTH, rae O 6GaqIoB COOTBETCTBYIOT HOPMAJbHOMY
MBIILIEYHOMY TOHYCY, & MAKCUMAJIbHO JOMYCTHMBIC 4 Oayta —
(ukcaluu nopaxkeHHO! KOHEYHOCTHU B MOJOXEHUM CTUOAHUS
WM pa3rubaHusl ¢ MMHMMAaJbHBIM OOBEMOM IBUXEHUN B
cycraBax. [IstubamnbHas 1kana Perry mcnosb3oBanach st
OLIEHKH CIOCOOHOCTU K CaMOCTOSITEIbHOMY TepenBIKEHUIO
ManueHToB, ( 6a1I0B COOTBETCTBYIOT OTCYTCTBUIO BO3MOXHO-
CTH CaMOCTOSITEJIbHOTO MEPENBUXKEHMS, @ MAKCUMYM B 5 Oa-
JIOB — CBOOOIHOMY TEPEABMXEHUIO B JIIOAHBIX MecTax. Takxe
UCTIOJIb30Baach repuapTpuyeckas mikana aenpeccuu (GDS),
IIe HOPMAJbHBIM II0Ka3aTeJeM CUYUTAeTCd KOJIMYECTBO
HaOpaHHBIX OAJIOB 10 5, JIETKOW ¥ CpeIHEN CTENeH! TSKeCTU
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JETIPECCHH COOTBETCTBYET TOKazarteib oT 6 go 10 Gamios, a
6onee 10 6anIoB YKa3bIBAIOT HA TSXKENYIO AETPECCHUIO.

IMoMuMoO KIMHWYECKUX XapaKTEPUCTUK, Y 25 OOJbHBIX B
OCHOBHOI1, U Y 10 — B KOHTPOJIBHON TpyIax MpOu3BOAUIACh
OlLIEHKA KUHEMATUKHU XOIbObI U €€ OMOMeXaHMYECKUX ITapaMeT-
pPOB C TIOMOIIbIO CHCTEMBl BHAEOAHATM3a JBIKEHUN
«CTaToKuH».

[TporpammHoe obecreyeHue Komriekca «Bumeoananus nBu-
KEHWIi» TO3BOJISIET CO3aBaTh JIIOObIE TJIOCKIE MHOTO3BEHHbIE
MoJenu (B BUIE «aJ0YKOBOM» MYJIBTUIUIMKALIMM) C 1LIEIbIO
HCCIeI0BaHUS HauOojiee CIOXHBIX OMOJIOTMYECKUX IBUIA-
TEJBHBIX aKTOB, K KOTOPBIM OTHOCSITCS IOKOMOLIMY YeTOBEKa.
Kunematnka «1a09K0BOI» MYJIBTHILIAKAIINA CHHXPOHU3M-
poBaHa METKOH Ha rpacduKax yriIoBbIX U TMHEHHBIX KHHEMATH -
YeCKUX XapaKTEPUCTHK, UTO MTO3BOJISIET JOTIOHUTh UILTIOCTpa-
THUBHO-TIOSICHUTENIBHBI METOJ aHaIN3a JJOKOMOIIMIA KOImde-
CTBEHHBIMU napaMeTpaMu JBIXCHUS yeJloBeKa.
IIporpammHoe obecrieueHre Komruiekca «BuaeoaHanus apu-
KEHUi1» IaeT BO3MOXHOCTh CTPOUTH YCPETHEHHBIC IPOQILIH
CYCTaBHBIX YIJIOB, YIJIOBBIX CKOPOCTEH, pacCUMTHIBATbh CTaH-
JapTHBIE OTKJIOHEHMSI, TIPOU3BOIUTL CPABHUTEIBHBIN aHAJIN3
pEe3yNBTaTOB MCCIIEHIOBAHMS HECKOJIBKMX HCIIBITYEMBIX WU
OJIHOTO UCIIBITYeMOTO B pa3Hble MEPUOIBI BpeMEHM, MCIIOIb30-
BaTh JUIST CPABHEHUSI STATOHHbBIC BApUAHTEHI.

CaeToBO3BpallamIlue (0Tpaxaloliue HarpaBleHHBIA CBET)
MapKepbl JUaMeTpOM 2,5 CM pa3MelIaii ¢ JaTepaTbHOl CTOPO-
HBI TeJa B 00J1aCTH MPOEKIIUY 1IEHTPOB BPAILEHNUS B CycTaBax
(reueBoM, Ta300eIPEHHOM, TOJNCHOCTOITHOM), a Takke Ha
IMCTABHOM 9acTH cTOmbl. MapKep IICYeBOrO CycTaBa ycTa-
HaBJIMBAIM Ha YPOBHE KJIIOBOBMIHOTO OTPOCTKA, Ta300eApeH-
HOTO — B 00JIACTH MPOEKIIMY Haubosee BHICTYMAIONIEH YacTh
0oJIbIIOr0 BepTesia. Mapkep KOJEHHOIO CycTaBa HAaKJIECHBAIIM
Ha 2 cM BBl JaTepalibHOM CycTaBHOM 1ieau. B roineHocTon-
HOM CYyCTaBe HIDKHWIA Kpaif METKY COBITaNaJl C HUDKHAM KpaeM
JIaTepalbHOM JIOMBDKKM. MapKep MMCTANbHOM YacTH CTOIIBI
YCTaHABJIMBAIM B 00JIACTU TOJOBKH ISITOM TUTIOCHEBOI KOCTH.
[2, 4]. ObcnenoBaHue ¢ UCTIOIB30BAHUEM BUIE0AHAIM3A TIPO-
BOIUIOCH HA OErOBOI TOPOXKE, MBUXYIIEHCS CO CKOPOCTHIO
0,5 xM/4, 10 U Mocie Kypca peaObuiuTaluu.

Pe3ybrathl

IlepBuunoii omenkoii 3¢eKTHBHOCTH SBJISUIMCH ITOKA3aTeNIn
BBIPaXKEHHOCTHU JBUTaTebHBIX HAPYIICHWIA 0 KIMHIIECKUM
(hopManuM30BaHHBIM IIKalaM, a Takxke OMOMexaHUYecKue
MOKA3aTe KWHEMATUKK XOAbOBI MOCIe Kypca peaduInTaluy.
BropuuHoii onenkoii 3¢eKTHBHOCTH SIBISIUCH 3HAYEHUE
WHJIEKCA MaTOIOTMYECKOi CHHEPTUM U TTOKa3aTes b MOOUIbHO-
CTH TIOCJIE Kypca peabMIUTaIINY.

ITepBuunas onenka 3(p()eKTHBHOCTH

Ha ocHoBaHMM JaHHBIX KJIMHUYECKUX (DOpMaTrM30BaHHBIX
IIKaJ OTMEYaJoch JOCTOBEPHOE YJIYUIIEHUE IBUTATETbHBIX
¢dbyHkumit kak B rpymme, nmomydaBuiedl «Lokomat», Tak u B
KOHTpOJIbHOI rpymnme. Ho mpu 3ToM, yay4iieHus: B OCHOBHOM
rpynne ObUTM MHOTO 3aMeTHee, YeM B KOHTPOJIbHOM. Tak mpu
omeHke 1o mkane Fugl-Meyer orMedaaoch yBeMIeHNE KOJIH-
yecTBa HaOpaHHBIX OayutoB Ha 33,3% mis ocHOBHOI, 1 2,2%
JUIs1 KOHTPONIBHOM Tpymil. laHHble olleHKH o mikajie Ashworth
CBUIETENBCTBYIOT 00 YMEHBIIEHUH CIIACTHYHOCTH B OCHOBHOM
rpynmne Ha 5,6%, npy 3TOM B KOHTDPOJIBHOM TpPYIIE CTENEeHb
CITaCTMYHOCTH JJOCTOBEPHO HE M3MEHUIIACD.
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Tabmua 2: BMgMeXaHM'-IGCKMGVI'IOKBSHTGHM [0 1 nocne Kypca peaﬁvmmauww B OCHOB-
HOW 11 KOHTPOMBHOW rpymnnax 0OMbHbIX.

OcHoBHas rpynna n=25 KoxtponbHas rpynna n=10
Io Mocne | p-level Io Mocne | p-level
Qsa onop % ) % %
Coorumma | o5 | gz | 00 | ey | prag | O
wara)
(a3a nepeHoca
72 68 66 64
[I‘j/gr‘;; wa oo | opzsg | 008 | pose | sy | 06
YrnoBble ckopocT:
Ta300enpeHHbli 37 45 001 % Il 050
cycras 3251 | [35:5%] | 80;96] | [51:9%] |
KoneHHbiit 53 61 120 121
ycras w. | uos | O | g5 | motee | 0P
[ONeHOCTOMHBI 35 41 54 55
yoras paso | 65 | 0% | wsse | miss | 0P

[TonyyeHHble naHHBIE HALLIM TOATBEPXIEHUE TIPU OMOMexa-
HUYECKOH OlIeHKE XOIbOBI C TOMOIIbIO TAKKX TTAPAMETPOB, KaK
JUTITETTFHOCTD (Da3bl OTIOPHI U (Pa3kl IIepeHOca B IMKJIE 1ITara, a
TaKXe YIJIoBas CKOPOCTh B CyCTaBaxX MapeTUYHOi Horu. Tak,
OTMEYaJIOCh TOCTOBEPHOE YBEIUUYEHUE (Pa3bl OMOPH M YMEHb-
menue ¢asbl mepeHoca sl MapeTUYHON HOTH, KaK B OCHOB-
HOIi, TaK ¥ B KOHTPOJbHOI TpyIIe, HO B OOMbILIEH CTENEHN Y
TIALMEHTOB, TIPOXOMISIINX TPEHUPOBKU Ha cucTeMe «Lokomat».
[ToyJeHHBIE pe3yaBTaThl MOXKHO PacIieHUBATh, KaK YMCHBIIIE-
HUE aCHMMETPMM Ilara, OCOOEHHO BbIPAXXEHHOE B TpYIINE
00JbHBIX, TPEHUpOBaBILElics Ha cucTeMe «Lokomat».

Kpome Toro, BbISIBIEHO JOCTOBEPHOE YBEIMUEHME YIJOBBIX
CKOpocCTeit cru0aHusl B Ta300eIpeHHOM U KOJIEHHOM CYCTaBaX B
OCHOBHOH IpyImie. B KOHTpoJIbHOI Tpyrie U3MEHEHUE YIJIO-
BOW CKOPOCTH OBUIO HeOCTOBePHBIM. CycTaBHasI yIJIOBasi CKO-
POCTh OTHOCHUTCSI K MPOCTPAHCTBEHHO-BPEMEHHBIM XapaKTe-
PUCTUKAM IBUXEHUIA B CYCTaBaX M YUCJICHHO PaBHA OTHOIIIE-
HUIO yIJIa TOBOPOTA B CYCTaBe K COOTBETCTBYIOIEMY TPOMeE-
KYTKY BpEMEHH, 3a KOTOPOE COBEpIIACTCS 3TO ABUXCHME.
VI10BbIe CKOPOCTH B CYCTaBax OTPaXKaroT CyMMapHYIO XapaKTe-
PUCTUKY BCEX MBIIIILL, OCYIIECTBISIOIIUX IBIKEHUE B HYXKHUX
KOHEYHOCTSIX BO BpeMs IIMKJIA XOObObI, M pacCMaTpUBAIOTCS
KaK HauboJjiee perpe3eHTaTMBHbI OMOMeXaHUYECKUI TToKa3a-
Tenb [1] (Tab. 2).

Bropuunas ouenka 3¢eKTHBHOCTH

[Tocne kypca peabunuTalinu, Kak B OCHOBHOM, TaK U B KOHT-
POJILHOIA TPYIINAX OTMEYAIOCh JOCTOBEPHOE YIy4LIEHHE ITOKa-
3aTeneit GyHKIMOHATbHON MOOWIbHOCTH MO 1iKane Perry. [Tpu
9TOM B OCHOBHO# Tpymme, B KOMIUIEKCHYIO peaOMIMTALIUIO
KOTOPOIi ObLIN BKITIOYEHBI TPEHUPOBKHU Ha pOOOTU3MPOBAHHOM
cucreMe «Lokomat», MOOMIBHOCTh yBeInumIach Ha 50%, a B
KOHTPOJIbHOM — TOJIbKO Ha 25%.

Taxke ObUT M3ydeH MATTEPH IATOJOTMYECKOH JIOKOMOTOPHOM
cuHeprud. Ha ocHOBaHMM MpPEMTOXEHHOTO HaMM YCJIOBHOTO
WHIEKCA CHHEPTHM, KOTOPHIM BBIUMCIISIICS KaK OTHOIICHHE
AMIUTUTYIBI OTBEICHMS B Ta300eIPEHHOM CYCTaBe K aMILIUTYIE
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Tabmaua 3: VIHIEeKC CHEprim o W Mocre Kypca peabunuATaLMi B OCHOBHOI W KOHT-

Cuctema «Lokomat» B peaBunuTauy G0MbHbIX MOCTE MHCYMIbTA

Tabnuua 5: OCHOBHbIE KMMHUYECKWE NOKa3aTeNu NepBoil v BTOPOI MOATpYNN A0 U

POMbHOM rpynnaX. noce NleyeHns
OcHoBHas rpynna KonTponbHas rpynna Moarpynna 1 Moarpynna 2
Oo Mocne | p-level o Mocne p-level Io Mocne | p-level Jili] Mocne p-level
WHnekc 049 0,39 0,43 0,82 WHneke 0,54 0,44 0,37 0,47
onveprn | 032 0,711 032,061 | *1° [ 10,25 0507 | [0.29; 0951 0% cnweprin | 044 0,66] | 029, 0,597 | 20087 | 0,05 0507 0,32, 0,627 | 018242
Fig- | 1480 | 1620 1510 | 1500
crubaHus B Ta300eAPEHHOM CYCTaBE ( |=Aom.rsoser. -1/ Acri.xon.c-.), Meyer | [128; 163] | [142; 200] 0,00554 [134; 183] | [135; 170] 0,07661
e | — MHIeKC cMHeprum, A — aMIUIMTYa YIIa IBYKCHHUS B
CyCTaBe, OMpEIesUIach CTENIEHb BBIPAXEHHOCTH 3TOil CHHEp-
run. TTocKoJbKY B HOpMe Ty XoIp0e B (ha3y MepeHoca OTBefe- Astworth | 3,0(2;3] | 20(0;2 |0,00256 | 20([1;3] | 20[1;2] | 0,24821
HYe HOTY B Ta300€IPEHHOM CYCTaBe MHHUMAIBHO, TO B HOPME
VHIEKC STON CHHEprHu cTpeMutcs K 0, CIeIoBaTeIbHO, YeM
BBIPAXCHHEE CHHEPTHS, TeM OOJIbLIe 3HAYCHNE MHICKCA. Pery | 30(23] | 40(3;4] |0.04122| 20[1;3] | 20(23] | 043572

VY nmauueHToB OCHOBHOIA IPYIIIbI MOC/IE Kypca TPEHUPOBOK Ha
poboTU3MpOBaHHOI cucteme «Lokomat» Oblia BblsIBI€HA TEH-
JIEHIIMST K CHUXEHUIO UHIEKCA OTMpe/eNnsieMoil CMHEpTUM, 4TO
COOTBETCTBYET YMEHbIIEHUIO BHIPAXXEHHOCTH MATONOTNYECKUX
KOMTIEHCATOPHBIX MEXaHU3MOB, B TO BPEMsI KaK Y TAllUEHTOB
KOHTPOJIbHOW TPYMIMbl — JOCTOBEPHOE YBEJIMYEHHUE 3TOTO
nokasaresst (Taoa. 3).

ITauueHThl OCHOBHOM TPYIIbl ObLIM pa3feieHbl Ha JABE MOJ-
TPYIIIBI B 3aBUCUMOCTH OT M3MEHEHUST MHICKCA MATOJIOTHIC-
CKOI CHHEPruM Tocje Kypca JeueHus. B mepyto moarpymmy
ObLIY BKJIIOUEHBI 14 OONBHBIX, Y KOTOPBIX HA0II0Aa10Ch 10CTO-
BepHOE YMCHBIICHIE €¢ BBIPAXXCHHOCTHU (IT0 MHIEKCY CHHEP-
TMH), a BTOPYIO TMOATPYIIY COCTAaBUJIM OCTajbHBIE 11 yemoBek,
y KOTOPBIX MOJOXMUTEIbHOM AMHAMUKU HE OTMEYasoch, a B
HEKOTOPBIX CNydasx HaOMIOmaaoch Oaxe NOCTOBEPHOE YBE-
JIMYEHHUE BHIPaXKEHHOCTH CUHEPTUM TP XOIb0eE.

I/IHTepCCHO OTMETUTDL, YTO OO Hayaja JICYCHUA ITOATIPYIIIbI
OCHOBHOM TPYIIIbI HE OTJIMYATIUCH ITO BO3PACTY, TAXECTHU IBU-
raTeJbHbIX HApyLIeHWi, MOOMJIBHOCTH M KOJMYECTBY IIOJIY-
YeHHBIX Mpolienyp (Taon. 4).

Bmecte ¢ TeM y MalMeHTOB MepBON MOATPYIIbI IPU OLIEHKE
no mkane GDS BblpaxXeHHOCTb Aenpeccuu Oblia He3HAYM-
TeJIbHA, B cpegHeM 5 [4; 6] bautoB. B To ke Bpemst Bo BTopoii
MOATPYIIIE, B KOTOPOii HE OBLIO MOIYYEHO TOCTOBEPHBIX AaH-
HbIX 00 YMEHbILEHUU BbIPaXXEHHOCTH CUHEPTUHU, BBISIBIISLIACH
JENpeccusi CpeHeii CTeleH! TSLKECTH, B cpeqHeM 8 [6; 9] 6an-
JIOB, KOTOpasi COMpPOBOXIaaacCh CHUXEHHBIM (DOHOM HacTpoe-
HUs, arnaThel U CHUXXEHHON MOTMBALIMEN K JIEYeHUIO (HexXe-
JJaHWEM TIPMHUMATh aKTUBHOE YYacTUE B peabUIMTAlIMOHHOM
npoiiecce).

Tabmuuia 4: OCHOBHbIE KMHUYECKWE NOKA3ATESIM 1BYX MOAFPYTIN OCHOBHON rpyrinbl 70

Hayana neyexus.

Moarpynna 1 Moarpynna 2 p-level
Boapact 54,5 [46; 56] 52,0 [43; 63] 0,980
JlaBHoCTb 9,0 [2,4; 15,0] 6,0 3,0; 12,2] 0,544
Fugl-Meyer scale 145 [122; 163] 181 [142; 187] 0,049
Ashworth scale 3,02,0; 3,0] 2,0(2,0;3,0] 0,741
Perry scale 3,012,0; 3,0] 2,0[1,0; 3,0] 0,283
GDA scale 5,0 [4,0;6,0] 8,0 [7,0,9,0] 0,00003
Konudecrso . .
TOEHDOBOK 10 [10; 14] 10[10; 12] 0,64
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MOXHO MpeAnoJOXUTb, YTO HAJIUYME AETPECCUU CPEAHEN
CTETIEHU TSKECTH, COMPOBOXAAOMIENCS CHKEHHOM MOTHBA-
LIMEN K BOCCTAHOBJIEHMIO, MPETSITCTBOBAIO WHULIMATUBHOCTH
MaIMeHTOB B TPEHMPOBKax Ha cucteMe «Lokomat» B pexume
CHIDKEHHOH acCUCTHpYoLIel MOAAEPKKU CO CTOPOHBI pobO-
TOB-OPTE30B, TpeOyIOIIEH aKTMBHOTO y4acTHsl 4yeJloBeKa W
HAJIMYUsl Y HETO MPOU3BOJIbHBIX ABMKEHUI. YTO moaTBepxKIa-
€TCs pa3MuMeM HMCCIeayeMbIX MoKa3aTeseil B EpBOM W BTO-
POl moArpymnmnax OCHOBHOM TpyMIbI MOC/IE Kypca peaduura-
uuu (Tabm. 5).

KoppensainoHHblid aHaJI3 BBISBIJI, YTO YMEHBIICHNME BHIpa-
JKEHHOCTH CHEPTUH B TIEPBOI TIOATPYIIIE CBA3aHO C YBEIIJe-
HUEM aMIUIMTYIbl YIJa CrubaHus B Ta300eIpPEHHOM CyCTaBe
(r=0,45; p=0,031) 1 yMeHbIIEHNEM yTJIa OTBEACHHS B 3TOM XKe
cycrase (r=-0,56; p=0,006), a TakXe TOCTOBEPHBIM YBEIUYE-
HUEeM MOOWJIBHOCTHU Ipu nepemBikennn (r=-0,45; p=0,003).
Bo BTOpOIi Moarpyme, B KOTOPOil He OBLIO BBISIBIEHO AOCTO-
BEPHOIO YMEHBIIEHUS] BHIPAXEHHOCTH MHIEKCA CHHEPTHH,
TaKMX KOPPEJSILMIA He BhISIBISIIOCH.

Oocyxnenne

[TpoBemeHHOE uCCIeNOBaHUE TOKA3al0, 4TO BKIIOUEHHE
00yueHus1 XoAb0e C MOMOUIbI0 POOOTU3MPOBAHHON CHCTEMBI
«Lokomat» B KOMIUIEKCHYIO peaOMIUTALIMIO OONbHBIX, Tepe-
HECIIIMX WHCYJIBT, TIPUBOIUT K 00Jiee BBIpasKEHHOMY YTydliie-
HUIO HApYIICHHBIX IBUTATEIbHBIX (PYHKIINI, O YeM CBUICTENb-
CTBYET SIBHOE CHWXXEHHUE cTereHM mapesa mo Fugl—Meyer u
YMEHBIIEHNE CITACTUIHOCTH B MBIIIIAX IMAPETUYHON HOTHU TI0
mkane Ashworth B ocHOBHOI rpymre. DT KIMHUYECKUe TaH-
HbIe HAlLTM MOATBEPKACHKE MTPU OHOMEXaHUMIECKOM UCCIIEeNO0-
BaHWM aMIUTUTY/IBI YIIIOBOM CKOPOCTH B CYCTaBaxX M OIIpeese-
HUY ITATEIbHOCTH (Da3bl OIIOPBI M MIepeHOoca IS TAPETUIHOM
Horu. Tak, B HallleM UCC/eJOBAHUM BBISBICHO NOCTOBEPHOE
yBeJIMYEHUE aMIUTUTYIIBI YIIIOBOM CKOPOCTH B Ta300epeHHOM
M TOJICHOCTOITHOM CYCTaBaX B CATUTTANbHOM IUIOCKOCTH WU
JIOCTOBEPHOE YMEHbIICHNE aCUMMETPUM 111ara, 0 4YeM CBUIE-
TEJIBCTBYET YBeMMUEHUE IINTECIBHOCTH (Da3bl OMOPHI M YMEHb-
IeHWE IIMTENbHOCTH (ha3hl mepeHoca. Kak n3BecTHo, y maiu-
€HTOB, MEPEHECIIMX MHCYJIBT, 3HAUUTEbHO U3MEHSIOTCS O1O-
MEXaHMIECKHE XapaKTePUCTUKU XONBOBI IS MAapeTHIHON
HOTY, YMEHBINAETCS UTUTSIBHOCTb (ha3bl OMOPHI, B HOpPME
cocrapisiomas 60% oT Bcero IMK/Ia Iiara, a JIMTEIbHOCTh
(asbl mepeHoca (B HopMe 40%) yBenuuuBaetcst. Ha 3m0poBoii
HOTE ITMTEIbHOCTH (Da3 OMOpHl M MEepeHoca M3MEHSIOTCS B
00paTHYIO CTOPOHY, YTO IIPUBOIUT K PE3KO BIPAXXEHHOI acCUM-
METPUH XOIbOBI, KOTOpasT IBISETCS OMHIM M3 OCHOBHBIX (hak-
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TOPOB, OTPHMLIATEJBHO BIMSIOLIMX Ha CKOPOCTHBIE U Kaye-
CTBEHHBIE TIOKa3aTeIM IMOXOAKM Y TaKuX OOJbHBIX. Takum
00pa3oM, TIONY4eHHBIC B HAIIeM HCCICIOBAHWU HaHHBIC 00
VBEJTMYEHUN JJTUTETBHOCTH (Pa3bl ONOPHI ¥ YMEHBLIEHUH LT~
TeJIbHOCTH (ha3bl MepeHoca Y MOCTUHCYIBTHBIX OOJbHBIX
MOXHO pacCMaTPHUBaTh KaK OIMH M3 BaXKHBIX TTIOJIOXUTECITBHBIX
3(pPeKTOB TPEHUPOBOK Ha pPOOOTU3MPOBAHHON CHCTEME
«Lokomat». AHaJOTMUHBIE Pe3ybTaThl ObLIM MOKA3aHbI TAKKE
B pabote Neckel N., Wisman W. et al. [11].

OmvH u3 Hambonee BaXHBIX IMOKa3zaTeneil 3(PQPeKTUBHOCTH
00yuyeHust xonp0e — IIoKa3aTe/ b MOOMIbHOCTH TIePEABIKEHHUS,
KOTOpPBIii XapaKTepu3yeT CIIOCOOHOCTb MallMeHTa, MpexXie
BCEro, K CaMOCTOSITENIbHOM XOmbOe B Pa3IMUHBIX YCIOBHUSIX
OKpyXalollieil cpeibl. B mpoBefeHHOM HCCeI0BaHUY HAbI0-
najoch Oojiee 3HAUMTENbHOE YIAYUIICHME IOKazaTeleil
MOOMJIBHOCTH B OCHOBHOIA TpYIIIIE, IO CPAaBHEHWIO C KOHT-
PONLHOM, YTO OTMEUYEHO U B OTHOM U3 MEpBLIX paboT (A. Mayr
et al. (2007) [10]), a Takxe B mocaenyroumx padorax I. Shwartz
et al. [14], Westlake K.P. u Patten C. [16], J. Hidler et al. (2009)

[8].

MoXXHO TPeAnoN0XUTh, YTO YIy4lIeHHe MOOUIBHOCTH MOCIE
Kypca TPeHUPOBOK Ha cucteme «Lokomat» MOXeT ObITh TaKXKe
CBSI3aHO C YMCHBIICHHWEM BBIPAKEHHOCTH ITaTOJOTMYCCKOI
crubatenbHOi cuHeprun. Kak m3BecTHO, HalM4Ke MaTOJIOTH-
YeCKON CMHEepPruu OTpULATENIbHO BAMSIET Ha KauecTBO M CKO-
pocTh XOmbOHL. M3BecTHO, YTO OOYYCHHE, HANpPaBICHHOE HA
MpeoNoIeHNe 3TON TaTOJOTMYECKON CHHEPIMU OOBIMHBIMU
MeToflaMU KMHEe30Tepanym, YacTo OKa3bIBaeTCsl 0e3yCreIHbIM
[16]. Hamu GbLIO BBICKA3aHO MPEAIOIOXEHNE, YTO «HABI3bI-
BaHUE» (HU3MOJOTMYECKOTo MaTTepHa XOAbOBI C MOMOILBIO
POOOTU3MPOBAHHBIX OPTE30B cUCTeMbl «Lokomat» MOXeT cro-
COOCTBOBATh YMEHBIICHUIO BBRIPAKEHHOCTH 3TON CHHEPTHUH.
Xota B uccnegoaHuu N. Neckel u N. Blonien [12] 0Obl10
MOKa3aHo, YTO MPU PErUCTpallMi KWHEMAaTUYECKUX MoKa3aTe-
Jieit Bo BpeMs ceaHca Ha cucteMme «Lokomat» y OONBHBIX C
MOCTUHCY/IBTHBIMU TeMUIIape3aMHu COXpaHseTCsl MaToNoruye-
CKUIi maTTepH XxoAbObl. BMecTe ¢ Tem, uccienoBaHue, MpoBe-
JeHHOE HAMH C IIOMOIIBIO CUCTEMBI BIICOAHAIN3a, TIO3BOJIMIO
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3apeTCTPUPOBATh YMEHBILCHNE BRIPAXKEHHOCTH 3TOM 1ATOJI0-
TMYECKON CMHEPTUM Y YyacTh OOJbHBIX OCHOBHOIA TPYIIIbI, HE
MMEBIIUX SIBHBIX ICUX03MOIIMOHAIBHBIX HAPYIIEHU! U aKTUB-
HO TPUMHMMABIIMX y4acTHe B Ipouecce oO0ydyeHUs! XOabOe B
pexuMe YaCTUYHON poOOTU3UPOBAHHOM MOANEPKKY.

B Hacrostimii MOMEHT B JOCTYITHOI JIUTepaType HET HU OTHO-
T0 HCCIEeNOBAaHMS, OIMCHIBAIOLIETO BIWSHUE MOTHBAIIUU
B3pOCIIBIX MAIIMEHTOB Ha 3P (GEKTUBHOCTh POOOTU3MPOBAHHBIX
TPEHMPOBOK, 00YYarOLIMX HaBLIKY X0AbObl. OmHAKO JaHHBII
BOIIPOC OBLT OCBEIIEH B HEKOTOPHIX PadOTax, MOCBSIIEHHBIX
npuMeHeHnto «Lokomat» y nmereil. Tak B padote Briitsch K.,
Schuler T. et al. [7] udyyanoch BAMSIHME pa3TUYHbIX MOTUBU-
pytolmx (HakTopoB (BUPTYaJbHOW OMOTIOTMYECKON 0OpaTHOM
cBsa3n) y 18 venosek (10 ¢ pa3sIMYHBIMU HEBPOJOTUUECKUMU
HapyIIeHUSIMU XOIbOBI, 8 3MOPOBBIX UCCIENYEMBIX B KaUeCTBe
KOHTPOJIBHOIM TPYNITBEI) Ha 3(GhEeKTUBHOCTh TPCHHPOBOK Ha
po0OTU3MPOBaHHOI ccTeMe «Lokomat». bblto mokaszaHo, 4yTo
TPEHNUPOBKY C BepOaTbHBIMU WHCTPYKIMSIMA W BUPTYaTBHON
00paTHOI CBSI3bI0 (KaK COBMECTHO, TaK M IO OTHETBHOCTH),
CITOCOOCTBYIOIIME TIOBBIILICHUIO MOTUBAIMHU K JIEUCHHUIO, TIPH-
BeJIM K 6oJiee 3HAYUTETHHOMY YBETMUYEHUIO YPOBHS aKTUBHO-
CTH MMAIIMEHTOB, YeM IIPH OTCYTCTBIH MOTUBHPYIOIINX (aKTo-
POB.
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(OYHKIIMOHATBEHON aKTUBHOCTH, CHIDKCHUE MBIIIEYHOTO TOHY-
ca ¥ yBelMYeHue 00beMa aKTMBHBIX JBMKEHUI U MOOMIBHO-
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Effect of Lokomat trainings on the severity of gait disorders in patients after stroke

A.S. Klochkov, A.A. Telenkov, L.A. Chernikova

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Key words: robotic therapy, rehabilitation, stroke, pathological synergy

Stroke is the one of the major causes of long-term disability.
More than 50% of post-stroke patients have motor disorders of
various severity. In acute and subacute stage of stroke, in the
presence of motor disorders, abnormal synergies, known as
Wernicke-Mann posture, are developing rapidly, significantly
decreasing the quality of walking. In this article the effect of

robotic therapy with the «Lokomat» system on the severity of
pathological synergies in 125 post-stroke patients is described.
Clinical scales and video analysis motion capture system were
used for the assessment of clinical and biomechanical parame-
ters of walking.
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JInarHocTu4YeCcKoe 3HaUeHUe
€HOMEHA JIe3Ka BIO B KIIMHUKE
OITyXOJIEW I'OJIOBHOI'O MO3ra

I1.H. Bnacos, A.B. Uepssxkos, C.B. Ypakos, A.A. JIykumna

Mockosckuii 2ocydapcmeenHblii MeOUKO-CIOMAMOA02UHMECKUI YHUBEPCUMEm,
Hayunwiii yenmp nesponoeuu PAMH;
HUH Heiipoxupypeuu um. axad. H.H. Bypdenko PAMH (Mockea)

B Poccuu 3abonesaemocmp onyxoaamu 204081020 Mo3ea (OI'M) cocmasasem 7,5 na 100000 4enosex. O0num u3 cumnmomos, conposoxcoarousux OIM, moxcem
vimo Geromen dexca 6t ([B). IB — déja vu (dhpany.) — «yorce udenroe» — paccmpoiicmeo ncuxuteckoli 0esmeabHOCI, C853aHHOE ¢ BOCHPUSMUEM OKDY-
dcaroueil delicmeumensHocmu, npu KOmMopoM He3HAKOMAA, COBEPUIEHHO HOBAS 0OCMAHOBKA Kadicemcs 3HAKOMOIL, yaice koeda-mo eudennoll. Lleav: onpede-
Aumb ocoberrocmu u pacnpocmparenrocmy JIB y nayuenmos ¢ OTM. Mamepuanv: u memoost: 06wias epynna uccaedosanus — 197 ueaosex (cpednuii eo3pacm
27,1£13,2; 47% myaxc.). 1 nodepynna — 139 300posvix ucnvimyemvix; 2 nodepynna — 58 nauuenmos ¢ OI'M, omo6pannvix uz 1772 nayuenmos ¢ OF'M u snu-
Aenmuueckumy npucmynamu, npoxoousuumu obcredoganue u nevenue ¢ IV HUU Heipoxupypeuu um. H.H. Bypdenxo PAMH ¢ 2001 no 2010 eo0.
Henvimyemvim npedadeanach ankema Ha 8biseieHue pasiuuHvlx xapakmepucmuk B (wacmoma, daumensHocmb, IMOUUOHAAbHYLL (OH), KemOpuOsccKull
denepconaru3ayuonHblii OnPoCHuUK, nposodurocy eudeo-III uccaedosanue. [Ipu cmamucmuueckoii 00pabomke UCnOAB308AAUCH Memods! Henapamempuye-
CKOil cmamucmuiu — Memo0 dogepumentHoix unmepeanos, kpumepuii Manna-Yumnu u dp. (p<0,05). Pesyaomamoi: JIB nposeasemes y 97% 300pogbix uchvi-
myemvix. Y nayuenmos ¢ OI'M u snunenmuueckumu npunadkamu 6 kaunuke 3aguxcuposaro y 3,3% nayuenmos. Hauboaee vacmo JIB scmpeuaemes npu acm-
poyumonmax (50%, p=0,002) npasoii (72%, p=0,0001) ucouroti doau, couemaemcs ¢ eeneparu308arHbimy npunadkamu (54%) u 060HAMeNLHBIMY 2aANHOUU-
Hayusmu (24%). ¥ nayuernmos ¢ OTM naiidenst docmosephvie omauuus 6 xapaxmepucmuxax B no cpagnenuio co 300pogvimu: uacmoma — 00 HeckoAbKuX
pas 6 denv (Z=5,58; p=0,000001); daumenvrocmo — neckoavko munym (Z=-2,78; p=0,004), JIB conposoicdaemcs ompuyamenbHoil IMOYUOHAAbHOI OKPa-
kol (Z=-2,35; p=0,02) u nasuuuem cmpaxa (Z=3,81; p=0,00002). Boieoobi: eadcreiiuum 045 OuaeHocmuru 1645emes He moavko gaxm Hasuuus B, Ho u
u3MeHeHue e20 XapaKmepucmuk (yuaujerue, yoauHenue u m.n.).

KmoueBbie ciioBa: OITYXOJIM T'OJIOBHOI'O MO3ra, A€Xa Bio, CMUMIITOMAaTHUYECKasA SIMUICTICUA, TICUXOIATOJIOrMYECKasd CUMIITOMaTHKa

Bsenenue Cpemu Bcex MepBUYHBIX HOBOOOPA3OBaHUI I'OJOBHOIO MO3ra
HauOosee pacripocTpaHeHHBIMU (40—62%) SBISIOTCS IUANb-
AHHSS IMarHOCTHKA HOBOOGPA30BAHMIl FOIOBHOTO HBIC OTYXOJH. [IMOMBI, 110 CPABHEHUIO C APYTVIMH OMTYXOJISIMI
MO3ra SBISETCS ONHON M3 BaXHEHIIMX 3a1au OOJBLINX MOJYIIAPHiA TOJOBHOTO MO3Ta, Yallle BCETo MPUBOJIST
[IPAaKTHYECKUX HEBPOIOrOB U HEHpOXUPYProB. B K MOSIBICHUIO TICUXUATPUUYECKUX CUMITOMOB [30].
COOTBETCTBUU C THCTOJOTMYECKOW Khaccupuka-
uueit BO3 (2000) BbimensioT claeayrollre OCHOB- [Tpu pacTyLIMX IIMATbHBIX OMYX0JIsIX 00J1ee YeM B TPETU HaOJTIo0-
Hble Tunsl omyxoneit IHC: 1) HeitpoamuTenuanbHble omy- JIeHVI TIePBBIM 1 eAMHCTBEHHBIM CUMITTOMOM GOJIE3HU OKa3bl-
XOJH; 2) ONMYXOJH OGOJIOYEK; 3) ONMYXOJNH U3 YePErHbIX U BalOTCS SMWIeNTUYeckue npumaiku [5, 16, 27, 24, 34].
CIIMHHOMO3TOBBIX HEPBOB; 4) OMYX0JIM TeMaTOMO3TUYECKOTO HaunGobiunii puck pasBUTHs IPUCTYTIOB OTMEYEH MPH MEICH-
psiia; 5) repMUHATUBHO-KJIETOYHbBIE OMYXOMM; 6) KUCTBI U HO PACTYIIMX [JIMOMAaX HM3KOM CTeMeHW 370KaueCTBEHHOCTH
OINyXOJIEBUHbIE 06Pa30BaHMUs; 7) OMYX0IM 06JaCTH Typell- (75-90%) w anartactiyeckux ramomax (65—70%), B T0 Bpemst
KOTo celia; §) JIOKalbHOe PaclpoCTPaHEHUE OMyXoJiel U3 Kak Mpu ObICTPOpPACTYIIMX OMmyXxosix (oMl [V ctenenu 3mo-
CMEXHBIX aHATOMHUYECKUX PETMOHOB; 9) MeTacTaTHuecKue KaueCTBCHHOCTH) OIMICIITHYCCKHE MPUMALKN HaOTI0fAI0TCs
omyxou [15]. Juiib y 29—37% 6ombHbIX. [1py 3TOM HepeaKo SMUIENTUYECKHi
TIPUCTYI MPOSIBIISIETCS] UCKIIOUUTETBHO TICMXOMATONIOTMYECKHU-
CornacHo naHHBIM KoHcoplyyma 1o 3MmuAeMUOIOIMYeCKIM MU HapyueHnamu [15, 24, 29], koTopbie 4acTo MTHOPUpYIOTCS
HUCCIIEIOBAHUSIM Onyxoneﬁ TOJIOBHOTO MO3ra (Brain Tumor KakK nanyMeHTaMu, Tak 1 BpadyaMu. le/l TJIMOMAaX HU3KOU CTEIIC-
Epidemiology Consortium) cpenHeMupoBbie MoKa3aTe 1 3a60- HH 3/I0KAYECTBEHHOCT! CPOKH OT NEPBOro NPUCTYTIa 10 OOHapy-
JIeBaeMOCTH MEPBUYHBIMU OIMYXOJISIMU MO3ra paBHsoTcs 3,7 JKEHHSL ONYXOIH COCTABIAIOT B cpese 10—15 er [4, 14, 16].
Ha 100 000 HaceJIEHUS B TOJ TS My)KqI/IH, 2’6 TS KEHILUH [1 1 s qaCTO TMalIMCHTOB HAYMHAIOT OGCHCZLOBaTb Ha HpeﬂMeT HaJIn4ymda
19, 21, 26, 28, 32, 35]. B Poccuu, Omyxou roloBHOTO MO3ra OPraHMYECKOro TMOPAXEHHs! TOIOBHOIO MO3Ia C NIPUMEHEHHEM
(OI'M) BcTpeyaroTest o cpeHeii 4acToToli oT 5 1o 7,5 ciyvaes COBPEMEHHBIX MeToz10B Heiipousyanusatiu (KT, MPT) maurs
Ha 100 000 [22, 23, 25, 27]. TP Pa3BUTHN TCHEPATU30BAHHBIX CYIOPOXKHBIX MPHITAIKOB
WM TIOSBICHUM OYAaroBbIX HEBPOJOTHYECKMX HAPYIIECHHUIA.
TlcuxuuecKie HAPYIIEHHS B KIWHIYECKOI KapTHHE 1epe- bonee mpucranbHOe BHUMaHKE Bpauyeil IMEHHO K TICHXOTIATO-
paJIbHBIX OIyXoJieil oTMeuatotes y 25—100% Gombhbix [10, 15], JOTMECKIM COCTABISIOLINM SITIICITIICCKNX TPUIALKOB 103~
TpuaeM y 15—20% W3 HIX OHH OKa3bIBAIOTCA TTEPBBIM 1 €THH- BOJIUT CBOEBPEMEHHO BBISIBJIATH (MM MCKITIOYATh) HEipOXUpyp-
CTBEHHBIM CHMITOMOM 3a60JTeBaHus 5, 33]. THYECKYIO MATOJIOTHIO, B YACTHOCTH OIIYXOJIH TOJIOBHOTO MO3Ta.
OnHuM M3 Haubonee SIPKUX WX TPUCTYIHBIX MPOSBICHUI
ABNsieTCS] (DEHOMEH «IeXa BIO».
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bonbiras MemguimHCKas SHIMKIONEIMS JaeT OIpeAcIcHHE
JIB, KaK paccTpoiicTBa MCUXMYECKOHN NEsSTENbHOCTH, CBSI3aH-
HOTO C BOCTIPUSITHEM OKpYXXAIolIei MeHCTBUTEILHOCTH, MPU
KOTOPOM KaXeTcsI, YTO He3HAKOMBIE TIPEAMETHI, HOBast 00CTa-
HOBKa, JTIOY, YBUAECHHbIE B MIEPBBIA pa3, Ha KaKOe-TO MTHOBE-
HUE BOCIPUHUMAIOTCA KakK yxe 3Hakomble [2]. CornacHo
apyromy onpeaeneHuto, IB (dp. déja vu — «yxe BuneHHOe») —
COCTOSIHUE, IIPY KOTOPOM YeJIOBEK OILYIIAET, YTO OH KOraa-To
yXe ObLT B IOMOOHOI CUTyalliK, OTHAKO 3TO YYBCTBO HE CBSI-
3BIBAETCS C ONpPENeJeHHBIM MOMEHTOM TIPOIILTIOTO, 8 OTHOCUT-
Csl K «IIPOLLIOMY BOOOLIE». DTOT (peHOMEH BXOAUT B IPYIIY
MOMIOOHBIX HEOOBIYHBIX OIIYLICHWH, Kyda OTHOCSTCS TaKxke
«Iexa BeKio» (YXe MepexkuToe) U «aexa SHTeHIy» (yXke CIIbI-
maHHoe). Jlexa Bl OOBIYHO CONPOBOXAAETCS OINYLICHUEM
CTPaHHOCTM W HepealbHOCTU mpoucxonsiero [8]. Tepmun
BIIEPBbIE MCIIONB30BaH (DPAHIY3CKUM TCUXOJIOTOM OMIJIEM
byapaxom (1851—1917) B kaure L’Avenir des sciences psychiques
(Icuxonoeus 6ydyweeo). COCTOSIHHE JIeKa BIO MOXET COIIPO-
BOXIAThCSA JETICPCOHANM3AIINEH, KOTIA PEaTbHOCTD CTAHOBHT-
sl pacIUIbIBYATOM M HescHoM. MPpeid cuuTal, YTo HAcTymaeT
«Iepean3alysi» JMIHOCTH — KaK OBl OTPUIIAHUE €10 PeaTbHO-
ctu. beprcon onpenensn B kak «BoclOMMHAHKME O HACTOSI-
IIEM»: OH CYUTAJI, YTO BOCTIPUSATHE PEATBHOCTH B 3TOT MOMEHT
BHE3AITHO PA3lBaWBAECTCS M OTYACTH Kak Obl MEPEHOCUTCS B
TIPOIILTOE.

®enomen [IB BcTpeuaercss y 3mopoBhIX Jomeit (mo 97%
TIOMYJISALIK ), TIPY HapYIIEHUSIX CHA, TPEBOXHOCTH, CHHIPOME
[lapnst bonne, Bucounoii smuiencuu (BD), nempeccun,
MIM30(PEHUN U MOXET SIBISTHCA paHHUM cuMnTomomM OI'M
[7, 16, 20, 36—38]. OnHumu u3 nepBbix B y 00JIbHBIX ¢ Omy-
xonsimu Mo3ra onucanu Kpucranu (1935) u [lmapesta (1940)
[17]. BONBIIMHCTBO aBTOPOB NMPUAEPKMBACTCS MHEHUS, YTO
JB nosiByisieTcst pyu opaXkeHW ! TIPaBoii BACOYHOM 10 |3, 6,
31, 38], cornacHo ApyruM paboTaM HeT HUKAKUX YKa3aHWi, 4TO
JIB vaie BcTpevaeTcst mpy JTOKaIu3aliy MopakeH!s B IPaBOM
nosytmapuu [4]. JanHyto ocobeHHOCTh 1B paccMarpuBalor ¢
MO3MIMI MEXTONMyIIapHoit acummeTpu [6, 16]. Hanpumep, y
nesuieit JIB BcTpevatotest noctosepHo yaite [5, 13].

BoBneueHue B maTonorMuecKuii mpoLece BUCOYHOM 10U 00b-
sICHsIET yacToe coueTaHue /1B ¢ 000HSTeNbHBIMU U BKYCOBBIMU
TaJUTIOIMHAIIMSAME, BETCTATUBHBIMU COBUTAMH, BEeCTHOYISIP-
HBIMU HapyLIEHUsIMHU [5].

Takum o0Opasom, [IB BcTpeuaeTcst Kak y 310pOBHIX JIIOAEH, Tak
U TIpY OPTaHMYECKOM ITOpaKeHNM TOJIOBHOTO Mo3ra. B sroit
CBSI3U TIOSIBIISICTCSI HEOOXOMMMOCTH BBIICICHUSI KPHUTEPHEB
middepeHIIManbHON TUarHOCTUKH, Korna B cuuTaTth Bapu-
aQHTOM HOPMBI, a KOrga — CUMITOMOM 3aboseBaHus. Llenbio
HacTosIIeH paboTH ObLTO M3ydeHue heHoMeHa /1B B KimHMKe
OITYX0JIelt TOJIOBHOTO MO3Ta.

MarepuaJibl ¥ METO/IbI

OO611yI0 TPYIITY MCCIenoBaHMs cocTaBunu 197 yenoBex (cpen-
Huii Bo3pact 27,1113,2; 47% myxuuH). ®eHomen 1B cpaBHu-
BaJICS B JIBYX OTHEJIBHBIX TPYIIIAX: IIepBast — 3M0POBHIC MCITBI-
tyemble (n=139), Bropast — nanuentsl ¢ OI'M (n=58). ¥V Bcex
3l0POBBIX MCCIIETYEMbIX B aHAMHE3€ MCKITIOUaINCh TTaPOKCH3-
MaJIbHEIC IIPOSIBICHHUS PAa3IMIHOIO TIeHe3a (CHHKOITANbHEIC
COCTOSIHUSI, BETeTaTUBHBIE MAPOKCU3MBbI, ICMXOT¢HHbIE, 3MHU-
JenTideckye 1 pedprIbHbIe MPUIAAKM 1 JIP.) Ha TPOTSKEHUT
Bcell xu3HU [3]. BrIOOpOYHO TPMOMM3UTETHHO KaXIOMY
TPEThEMY UCTIBITYeMOMY U3 3TOM IPYIIIIBI TPOBEAEHO CTaHAAPT-
Hoe DAI'-uccnenoBaHue A1 UCKITIOUSHUS SMUIeNTUHOPMHOM
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akTUBHOCTHU. [laliMeHTHl U3 BTOPOIA IPYIIIbl ObUIM OTOOPaHbI
M0CJIe PETPOCIIEKTUBHOIO aHau3a 1772 BHIMUCOK U3 UCTOPUI
607e3HU 00bHBIX ¢ OI'M ¥ snUIeNTUYECKUMU TPUCTYIAMHU,
npoxoguBmux ¢ 2001 roma meyenme B IY HHUU
Heiipoxupypruu um. akan. H.H. Bypnenko. Iuarnos OI'M
OBUT BBICTABJIEH COTJIACHO JAHHBIM KJIMHUYECKOTO, HEHPOBU-
3yaJIM3aIMOHHOTO M TMCTOJIOTMYeCKOoro oocaenoBanus. Beem
3JI0POBBIM UCIIBITYEMbIM U 25 nanueHTam ¢ OI'M 6bu1 mpemio-
KeH CHelMaJbHBI pa3pabOTaHHBII HAMU OMPOCHMK IS
BBISIBICHUST XapakTepucTuk /1B, mo xotopoMy ompemensiuch
4acToTa, AJTUTENbHOCTh (PEHOMEHA, ¥ COMPOBOXIAIOIIUE €ro
SMOLMU. Y BCeX MAIMEHTOB BTOPOU TPYIIITHI TOTOJTHUTETEHO
OLIEHMBAJIMCh B3aUMOCBSI31 BcTpeuaeMocTu [IB u ero xapakre-
PUCTHK C KIMHUYECKOI KapTUHOMA, JToKaTM3alelt OnyXoJu, ee
TUCTOJIOTMIECKUM CTpoeHMeM. [1cToornueckoe pactpenene-
Hue omnyxosneit y 58 marrenToB ¢ OI'M u JIB B knuHuKe onuca-
HO B YaCTU «pe3yJbTaTbl». AHAIU3 paclpeaeneHus OmyxoJein
0 TUCTOJIOTUH Y 1772 MauMeHTOB (IaHHbIE PETPOCTIEKTUBHOTO
aHammM3a) Ha JaHHOM 3Tame paboThl He mpoBopmics. U3 58
nanueHToB ¢ OI'M 6 (10,3%) 6bu1m aeBimamu. IToaHoe obce-
JOBaHUE Ha IPOQPIITh PYHKIMOHATBHOM aCHMMETPHIH YAAIOCH
YTOYHUTH TOJIBKO Y YACTH MAIIMEHTOB.

Jlis1 onucaHusl JaHHBIX, MMEIONMX HOPMAaJIbHOE pacrpesiene-
HUE, UCTIONb30BaIN cpenHue 3HaueHus (M) u cpeaHekBaapa-
TUYHOE OTKJIOHEeHUeE (s) B popmare Mts, B cityuae pacmpese-
JIeHWsI TIPU3HAKOB OTJIMYHBIX OT HOPMAJIBLHOTO — MEAMAHAMU
(Me) u xBaptunsmu (Q1; Q2) B dpopmare Me [Q1; Q2]. das
CTaTHCTUYECKON 00pabOTKM WCIONb30BATMCH METOMBI Tapa-
METpPUYECKOI 1 HemapaMmeTpuueckoil ctatucTuku (Kputepnit
ManHa-YutHu, kputepuil y?, Koppessuus CrnupMeHa, MeTox
noBeputenbHbIX HHTEPBaTOB (MIIN), p<0.05).

Pesynsrathl

Mecro enomena 1B B KiuHuKe omyxoJieii Mo3ra. J[aHHast yacTb
HCCJIENOBAHMS TIPOBOAMIACH MCKJIIOUMTEbHO Ha MallieHTax
BTOpO#i TpymIsl. [TokaszaHo, uto 1B siBNsieTCS He CTONb peIKUM
cummToMoM. U3 1772 marmmenToB ¢ OI'M 1 snunenTHIecCKUMU
MPUCTYNIaMM B aHaMHe3e, IpoxoauBiuux jeyenue B HUU
Heiipoxupypruu um. H.H. Bypaenko ¢ 2001 roma mo 2010 ron,
B XXaj100ax yKazaHusg Ha cumnroM 1B onpenenens! y 58 13 HuX
(3,3%). lpnuem B nogaBisioIIeM OONBIIMHCTBE HAOMIONCHUIA
(94,4%5,6%) 1B He OblT eAMHCTBEHHBIM CUMIITOMOM, a COYe-
TaJICSI C IPYTUMU MPOSIBICHUSIMU HOBOOOPA30BaHMUs, TaK KaK B
ToNbKO 5 cayvasx (8,612,3%) aToT (heHOMEH SIBIISLICS SIMH-
crBeHHbIM B KauHuke OI'M, a B 11 cnywasx (18,9£5,1%)
TOSIBJISIICS TIepBBIM 13 cuMiToMoB (p=0,0002; MJIN).

B 1a6a. 1 mpeacrasneHo coyeranue JIB ¢ apyrumMu cummnroma-
MU Yy nanueHToB ¢ OI'M.

Tabmvua 1: CovetaHue [IB C OpYrVIMM KIMHUYECKUMMA CUMMTOMAMY Y MALWEHTOB
¢ Orm.

Cumntom % BcTpeyaemocty ¢ 1B
['eHEpaMM30BaHHbIA CYAOPOXHbIA NPUNANOK 53,545,1%
(OBoHsITENbHbIE FanMoLMHALMN 23,9+6,6%
CeHCOpHble NPOSBNEHNA (XXEHUE, OHEMEHIE KOHEYHOCTEN) 21,1£2,3%
Crpax 14,12,3%
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puc. 1: MPT ronosHoro mosra nauyenta I'. 8 2005 roay. Bo dbponTanbHoit u 60k0BO#
MPOEKLMAX ONPE/IeNAETCS BHYTPUMO3r0BOE 06bEMHOE 00pa30BaHye MpaBoit
BMCOYHOIA FL0MM.

A - dponTanchas npoekums; b — akcuanbHas npoexwms.

Kak BumHO 13 Tab1. 1, mpH MOCTYIJIEHUN B KIMHUKY (PeHOMEH
JIB HauboJjiee yacTo couertancsl ¢ TeHepalu30BaHHBIMU CYH0-
poxHbIMU Tpunaakamu (53,5£5,1%), yactoTa KOTOPBIX ObLIa
JIOCTOBEpHO OoJble, yeM y Apyrux cummntomoB (p=0,003;
MIN).

Baxwo 3aMeTHTh, 4TO YacToe couetanue B ¢ mpyrmMum Kim-
HuyeckuMu mposgpieHusIMA OI'M He yMeHbIIaeT ero 3Hayu-
MOCTH ISl AMAaTHOCTHKM 3THX 3a00yieBaHui. B kinHMYeckoM
npumepe Ne 1 mokaszaHo, uto JIB MoXeT SIBIATECS eTUHCTBEH-
HBIM CUMITTOMOM PaCTYILEH OIyXOJIH, TIO3BOJISTIOLIIM ITPeIIo-
Jnoxutb OI'M.

Kaunuueckuii npumep Ne 1. Tlaument I, 32 net, MmeHemkep,
npasma. C oxta6ps 2005 ©. BrepBbie B Xu3HU (!) OTMETHI
MOSIBJIEHME TPUCTYIIOB «yXe BUACHHOIrO» (IexXa BIO), MPO-
SIBJISIIOIIMXCST TPEBOXHBIM, HETIPUSTHBIM YYBCTBOM CXOXECTU
TIPOUCXOMISIIIIMX COOBITHIA C TTPEABIAYIIIM OTBITOM, «KaK OyaTO
s yXe ObUT B 9TOM MecTe». Jlexa Bio Oecrokounan 1-2 paza B
MecsIl ¥ ITAINCh oKono 5 cekyHn. K despamo 2006 roma
YacToTa MPUCTYNOB NocTUrIa 2-3 pa3 B Henemo. O6cnenoBan
HEBPOJIOTOM, 0YaroBO¥ HEBPOJOTMYECKOM CUMIITOMATUKU HE
BBISIBIEHO,  PEKOMEeHIOBaHO  nooOciaenoBaHue. MPT
(19.12.05): muddysHas onyxonb MeAUATBHBIX OTEI0B MPaBOi
BrcouHoi noau (puc. 1). 15.03.2006 8 HUW Heitpoxupypruu
npoBeneHa «CrepeoTakcuyeckas OMOICHS OMYX0IM MeIalb-
HBIX OT/IEJIOB TIPaBO¥ BUCOYHOI 10/W». [1py rucTomormyecKoM
UCCICIOBAaHMM — acTPOIMTOMA C TOJIMMOPGU3MOM Smep.
HazHnauena npotuBosnuientuyeckass tepanus (demakuH-
xpoHo 500 wmr/cyt), Ha Qone KoTopoit mpuctymsl B mon-
HOCTBIO perpeccupoBaii. YuuTbiBasi faHHbie MPT, pesynbTa-
ThI OMONCUY U TG bY3HbINA XapakTep pocTa OMyXOJM, MPUHS-
TO pellieHNe B HACTOSIIME BPeMsT BO3IAEPXKATHCS OT TIPOBEJe-
HUS XUPYPTHIECKOTo JiedeHusl. PekoMeHmoBaH Kypc Jy4eBoit
tepanun. OceHblo 2006 roga mpoBeeH Kype Iy4eBO Teparyy.
[Tpu nuHamuveckoMm obciemoanuu B Mapte 2008 roma: Ha
(hoHe Tepany IeTTaKMHOM B ITpEXHEH 103¢e nexXa BIO U Ipyrue
MapoKCU3MaJIbHble COCTOSTHUSI He OecrokosT. Ilo maHHBIM
MPT or 18.03.08 — no cpaBHenuto ¢ MPT ot 18.07.06 —
3HAYMTEIbHOE YMeHblIeHe pa3MepoB onyxonu. C nera 2010 T
BO300HOBUIMCH cocTOsTHUS aexka Bio. [To MPT B ampene 2010 T.
ObITO  BBISIBJIEHO  yBEAMYEHHWE  Pa3MEpPOB  OIIYXOJH.
PexoMeHmoBaHO mpoBefeHUE XUMUOTepanuu. B Hacrosiee
BpeMs MpojoixaeT obciemoBaHue u JeuyeHue B HUU
Heiipoxupypruu um. H.H. Bypnenko.

JIB mMeer HeManoBaxXHOE 3HAUYEHME B TOMUYECKON OUATHO-
CTHKE TIOpPaXKEHUSI MO3Ta. YUUTHIBasi HEOMMHAKOBOE BIIUSTHUE
MPaBOTro U JIEBOTO MOJYIapHii MO3ra Ha TeHepanuio JIB, Obiia
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[aHrnuoLmToMa

KopTukanbHas aucnnasus
MeHuHreoma
AHannacTuyeckasi ONMrofeHaporIoMa
AHannacTiyeckasl acTpoLMToMa Jm 2,80%
KcanTacTpoumToma Jemm5,60%
OnmroacTpoLMTOMA femms8,50%
[nuobnactoma femmm==s11,40%
AcTpouutoma 50,70%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%
puc. 2: TPOLIEHTHOE COOTHOLLIEHVE TUCTONOr4eCkoil CTPYKTYpsl OTM y nawmeHToB ¢
[IB B KnuHuKe.

MpoaHATM3MPOBaHA MEXITOMYIIapHAs YacToTa HOBOOOpa3oBa-
Huit y mamueHtoB ¢ JIB. ¥V OoibliuMHCTBa MalMEeHTOB
(71,846,3%) 1B nosiBsieTcs Mpy IOPaXeHUH MTPaBOro MoJy-
mapus, B 28,243,3% — neBoro, 4To IOCTOBEPHO MEHBIIE
(x*=19,01; p=0,00001). ITpx 3TOM MALUEHTHI C TIOPaXEHUEM
BUCOYHOU fnonu u 1B He Obuiu seBmaMu. [1pu anamuze MPT
CHMMKOB Y TanueHToB ¢ JIB B aHaMHe3e OBLIO TaKKe BBISBIIC-
HO, 4TO y OonmbIIMHCTBA U3 HUX (84,5+5,1%) nia reHepauyn
JIB HeoOXomMMo TopakeHne MeIUATbHBIX OTIEI0B BUCOYHOM
JI0JIY C BOBJIeUeHMEM TunmokamIa (x*=47,61; p=0,000001).

CorTacHO IIOMyYeHHBIM B HACTOSIIEM UCCIICIOBAHUY TAHHBIM,
nosiBiieHe IB MoxeT 3aBUCETh OT TMCTONIOIMYECKOTO CTpoe-
Hug onyxonu (puc. 2). Cpenu 58 0TOOpaHHBIX MAlMEHTOB C
OI'M u 1B nau6osnburyio gomo (50,743,9%) coctaBuiu julia,
UMEIOIIKE OIYXO0JIb, COOTBETCTBYIOILYIO 11O TUCTOJOTUYECKOMY
ctpoeHuio actpouurome (p=0,002; MIMN), onHaKo 3TH OMyxo-
T SBISIIOTCS CaMBIMHU PacIipOCTPaHCHHBIMH M COCTABIISIOT
73,3% Bcex omyxoJieit Mo3ra [28]. [ToMuMo TIMaIbHBIX OITyXO-
neit, 1B MOXeT MposIBISTbCS W MPU COCYAUCTHIX 00pa3oBa-
Husix (aneBpusmax 1 ABM). Ipu aTom HamMu He ObUTO Halizie-
HO KOPPeJSLUA MeXIy CTeTIEHbIO 3JI0KaUeCTBEHHOCTH OIyXO-
JIV ¥ YaCTOTOM U JJTUTETbHOCTBIO MPUTIAIKOB.

CpaBHHATEIbHDII aHATN3 XapakTepucTHK 1B y 3M0poBbIX H mamy-
€HTOB C ONMyXOJaaMH Mo3ra. B manpHeiiiieM OBUTM CpaBHEHBI
xapaktepuctuku JIB y mauuentoB ¢ OI'M 1 300pOBBIX UCIIbI-
TyeMbIX. CpaBHUBAINCH YaCTOTA, IIUTEIBHOCTD, SMOIIMOHAb-
HBIit (hoH 1 cTpax nepen JIB.

Ha puc. 3 otpaxena yacrora /IB y 310poBbIX ¥ AIIMEHTOB C
OI'M. Ecnu a8t 3M0pOBBIX UCTIBITYEMBIX HanOoIee XapakTep-
HAa YacToTa «HECKOJbKO pa3 B romy» (52,2% [45,3%; 66,8%]),
TO y JIUII C OMyXOJIsIMU Mo3Ta JIB mponcxoauT «HeCKOIBKO pa3
B neHb» (34,6% [25,3%; 46,8%]). JlaHHble 3HAYEHUS CTATU-
CTUYECKU NOCTOBEPHO pa3nuyuHbl (Kputepuit MaHHa-YuTHu,
7=5,58; p=0,000001).

60,0%+ [13nopossie MOnyxonb  52,2%
50,0%- *
40,0%- *34,60% *
0.0% 31,00%
,0% ;
20,0% 19.4% 17,20% 2
,0%+ ,
0/
10,0%. 6.2 10.30% 6,90%
0,0 2%
,0% . . . .
Heckonbko  1-2 pasa 1-2 pasa Heckonbko  1-2 pasa
pasBeHb BHENENMO  BMECAL  PadBrOL B XV3HM

puc. 3: Yacrora [IB y 3noposbix U naumentos ¢ OTM (Kpurepuin MaHa-Yuhm,
*p<0,05).
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38’82? [ 3nopossie M Onyxonb " 66,70%
U704
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puc. 4: inumenbrocTs 1B y 350poBbix 1 naumentos ¢ OTM (Kpurepuit MaxHa-YuHu,
*p<0,05).

B B MccaenyeMbIX rpyIiax OTIMYaIoCh TAKXKe ¥ 1O AIUTEIb-
Hoctu (puc. 4). Y 310poBeix (peHOMEH He TmpeBbiaet 10
cekyna. Hamporus, y maumentos ¢ OI'M B 66,70% [52,3%:;
75,6%] MOT IINThCS HECKOJIBKO MUHYT.

Kak mnokasbiBaloT JaHHbIE JUTEPATyphbl, BBUAY BOBJICYCHUS
JuMOunyeckoit cucteMbl, uist [IB xapakTepHa crienuduyeckas
AMOIIMOHANbHAS OKpacka. Takxke ObUIM COMOCTABICHBI 3MO-
1M, conpoBoxaatoiiue JIB u ctpax mepen ero HacTyIieHUEM
B IBYX 00CyXnaeMbIx rpymnmax (tads. 2). JlocToBepHO mokasa-
HO, 4TO B OTJIMYME OT 3MOPOBBIX JIMII, Y ManreHToB ¢ OI'M /1B
HECeT SIBHYIO HETaTUBHYIO OKPAacKy, U OOJbHBbIE 0OOSTCS €ro
HacTymuleHMsa. OTHCaHHBIE 3aKOHOMEPHOCTH B IIEJIOM ITOJ-
TBEPKIEHBI JaHHBIMU JIUTEpaTyphl [38].

B 3aBepuieHun onucaHusi pe3ysbTaToB MPUBOAUM KJIMHUYE-
CKUI TpUMep, XapaKTepHBIA AJI TAaHHOI TPOOIEMBI.

Kaununeckuii npumep Ne 2. Taument JI. 36 1. Myx., mporpam-
muct, mpaBma. B 2005 romy ormerun Brepsoie (!) TosBICHME
JIB: «kaK OyaTO BCe 3TO yXKe ObLIIO», «CMOTPIO U 3HAIO, UTO Ceii-
yac 6ynet». K Bpauy He obpatuaincs. Yepes 0,5 roga mpucTymbl
JIB, mocTereHHO yJaInasich, IOCTUTIN 1-2 pa3 B HEOeIo 1 UTH-
JIICh 0oJiee MMHYTHI, TOsIBUIICS cTpaX. [IpucoeanHunch 00o-
HSTeNbHBIC TATIONMHALINN («HETOHSATHO, 4YeM ITaxHEeT»).
O6parwmics k Bpauy. Haznauen Jlemakun-xpono — 1000 mr/cyt
¢ nonoxuteabHbIM 3 dexToM. B 2007 rogy reHepaan3oBaH-
HBII CYTOPOXHBIN MPUTIATOK HOYBIO ¢ MOYCHCIYCKAHHWEM U
MPUKYChIBaHUEM $I3biKa. BoszoOHoBnenue uacteix IB. Ilpu
MPT wuccnenoBaHuu roJOBHOTO MO3ra ObUIO BBISIBIEHO 00b-

Tabmaua 2: Imoumm, conposoxzaiowye J1B v ctpax nepen [B Y 310pOBbIX 1 naLu-

etTos ¢ OTM.
[HlocToBepHOCTb
Mpu3Hak cpaBHenus 3noposble orm (Kputepwit
MaHHa-Yuthu)
«boiocb J1B» 3,7%* 70%*
«He 6otoch [1B» 83,2%" 30%* 7=381,
Crpax nepeg 1B . 0=0,00002
aTPYAHSIOCH
OTBETUTL 13,1% 0%
[onoxuTenbHble 64,4%* 1,1%*
Swowm B |Otpuuarenshwe | 13,1%* 77,8%* z;(z)’gg;
Het amouuit 20,5% 1,1%

Mpumesarme: *p<0,05.
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Tabmmua 3: OTaudme 0CHOBHBIX XapakTepucTik [1B y 310poBbix 1 nawmenTos ¢ OTM.

Mpu3tak Hopma (ME:;’:T;W) orM
Lot 4-6 ner 6_[201‘” C Havanom 3a60nesaHua
oo | Em 0w ? v i
Yacrora Heckonbko pas B ro ? He1c E%n;ggapgstﬁg:g B
Eglc(spacmoﬁ 21-257:31-36 1. I'Ionosoe[?g?pesaume _
[lnvTensHoCTh 1-10 cexyHn ? Heckonbko MUHyT
Curyauns CroHTatHo CHOHTH'E;Z)]’ CTPECC | Caazaro ¢ mpunakom
Imouum MonoxvTenbHbie [;] OTpmuagﬁJ;::;e B 7%
bosiaHb OrcyrcTayer ? I'Ipucyg%eels 0%

€MHOEe BHYTPMMO3roBOe 00pa3oBaHKe MPaBoii BUCOUHOM 0.
B Hos6pe 2008 roma 8 HUM Heitpoxupypruu PAMH 65110
MPOU3BEJIEHO YIAICHUE OMYyXOU. [MCTOMOrMYecKuil IMartos:
AcTpoluiuToMa TIpaBoii BCcOo4YHOI momu. [locne ymaneHus omy-
XOJIM YacToTa TPUCTYNOB cHu3minach Ha 70%. Ilpomomxaer
npuHUMAaTh JemakuH-xpoHo 1000 Mr/cyT IOCTOSTHHO.

Oco0060 cremyeT HOMUepPKHYTh, YTO KaK B KIIMHIUECKOM ITpHUMe-
pe No 1, Tak 1 Ne 2, y maiiieHToB He ObLIO BHISIBJIEHO HUKAKHX
0YaroBbIX HEBPOJOTMUYECKUX MPOSIBICHUN M TCHXMIECKHX
HapyIIeHui, 4To MpHmaeT ocoboe 3HaveHue [IB, xak MoHO-
CHMIITOMY B KJIMHUKE PACTYLIMX [IMATbHBIX OIYXOJICH MO3ra.

Q0cyKIeHHe Pe3yIbTaToB

B Tab51. 3 npoBeneHo cpaBHeHMe XapakTepuctuk B y 3mopo-
BBIX MCIBITYeMbIX M naiueHToB ¢ OI'M. Kak 6bl10 0TME4YeHO
Boile, JIB B ximuHuke OI'M ¢ anunenTuyecKuMy npunagKamMmu
— YacThIi CHMITOM, XapaKTepU3YIOLIUICA HauOoIblIeH
BCTPEYAEMOCTBIO MPY ITOPAXECHUU IIPABOY BUCOYHOM IOJIU U,
Kak TpaBWJIO, COYETAIOIIUICS ¢ TeHepaau30BaHHBIMM CYIO-
POXHBIMU TIPUITATKAMU U 00OHSITETPHBIMY TAJUTIOIMHAILIMSMIU.
B ommmune ot 3mopoBbix, y manueHtoB ¢ OI'M yvacrora B
JOCTUTAeT HECKOJBbKUX pa3 B A€Hb, NJIUTEIbHOCTh —HECKOJIb-
KMX MUHYT (II0 5), XapaKTepU3yeTCsl OTPULIATETFHON SMOIINO-
HaJIbHOM OKPACKOM ¥ COIIPOBOXIACTCS CTPAXOM.

B nurtepatype uMeroTCsl TaHHBIE, YTO BBUIY IIMPOKOI pacmpo-
CTpaHEHHOCTH B 300pOBOii mony/suuu 1B, 3ToT (heHOMEH He
MOKET MCII0JIb30BaThCs B AMATHOCTHKE 3a00/1€BaHUII HEPBHOIA
cucteMbl [31]. Kak OblJo Moka3aHo B MpeablayLIei myoauKa-
uuu [3] «maronornyeckoe» 1B MMeeT MpUHIMNKUAIBLHO UHbBIE
XapaKTePUCTUKH, TO3BOJIsgIoNe T depeHIMpoBaTh €ro oT
«HOPMAJIbHOTO».

OcTaeTcs OTKPBITBIM BOIIPOC O CXOACTBE MIIM PA3INUMK MaTo-
(bU3KMOIOrNYECKUX MEXaHU3MOB 00pa3oBaHus B y 310poBbIX
u pu OI'M.
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@eHomeH [IB B KIMHUMKE PACTYIIMX OMYXOJAed MO3ra MOXET
SIBJIATBCS TIEPBBIM M €IMHCTBEHHBIM CHMIITOMOM HOBOOOpPas30-
BaHuUs. BhIABIEHBI XapaKTepHble OTIMYMS JAHHOTO (heHOMEHA
nipu OT'M oT TaKoBOTO Y 300pOBHIX Jiofei. [ IMarHOCTUKY,
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Diagnostic significance of déja vu phenomenon in clinical presentation of the brain tumors

P.N. Vlasov, A.V. Chervyakov, S.V. Urakov, A.A. Lukshina

Moscow State University of Medicine and Dentistry,
Research Center of Neurology by RAMS;
Research Institute of Neurosurgery by RAMS (Moscow)
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The incidence of brain tumors (BT) in Russia is 7.5 per 100000.
Déja vu (French) (DV) phenomenon may present as the one of
the BT symptom. DV (French «already seen») is a mental disor-
der associated with the perception of reality, when an unknown,
completely new situation seems to be familiar and already with-
nessed by the patient. Aim: to determine the characteristics and
prevalence of DV in patients with BT. Materials and methods:
The study group consisted of 197 subjects (mean age 27.1£13.2
years; 47% men). First subgroup included 139 healthy subjects,
2nd subgroup consisted of 58 patients with BT, that were select-
ed from 1772 patients with BT and seizures. All subjects com-
pleted special questionnaire to identify various characteristics of
the DV (frequency, duration, emotional background),
Cambridge depersonalization questionnaire; video-EEG study
was performed. We used specific statistical methods and pro-

grams for analysis (confidence intervals calculation, Mann-
Whitney test, etc.) The results were considered significant with
p<0.05)). Results: DV was manifested in 97% of healthy subjects.
DV occured in 3.3% patients with BT and epileptic seizures. The
phenomenon was seen more frequently in astrocytomas (50%,
p=0.002) of right (72%, p=0.0001) temporal lobe and was asso-
ciated with generalized seizures (54%) and olfactory hallucina-
tions (24%). Patients with BT had significant differences in the
characteristics of DV compared to the healthy subjects: the fre-
quency of DV up to several times per day (Z=5.58; p=0.000001);
duration — some minutes (Z=-2.78; p=0.004); DV is associated
with negative emotions (Z=-2.35; p=0.02) and fear (2=3.81,
p=0.00002). Conclusions: The key to diagnosis is not only the
fact of DV experience, but also the changes its characteristics
(increased frequency and duration, etc.).

Konrakrhbiii anpec: Yepssikos Anexcanap Branumuposuy — opamHatop 2-ro rofa odyuenust Hayunoro ueHtpa Heponorun PAMH. 123367,
Mocksa, Bomokomamckoe 1., 1. 80. Tem.: +7 (916) 183-10-88; e-mail: tchervyakovav@gmail.com
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Ypakos C.B. — kaHz. Mesi. Hayk, pykoBoauTenb ncuxuatpudeckoii rpynmsl HUW Heitpoxupyprum uM. H.H. Bypnernko PAMH;

JlykuiHa A.A. — Bpau-ncuxuatp ncuxuarpuueckoit rpymnsl HUM Heiipoxupyprum um. akan. H.H. Bypaenko PAMH (Mocksa).

31



Tom 5. Ne 32011

Jlazep-uHAYLIUPOBAaHHA
ayTo(JIyopeCcLeHLMS IJI1 OLLEHKU
MeTaboIM3Ma U TEMOJIUHAMUKU
rOJIOBHOTI'O MO3ra

A.B. Canmuna, B.B. Caamun, O.B. ®poaosa, /I. 1. Jlanetnn, M.A. @ypcos, JI.I1. Ckomopoxa, A.A. @ypcos, M.A. Konapaios,
H.H. Mengenesa, H.A. Mammosckas, H.C. Manroposa

HUH monexyasgproii meduyunsi u namoduoxumuu,
TOY BIIO KpacTMY um. npogh. B.®. Boiiro-Hceneykoeo;
HHUDuPH OTAQY COY (Kpacrospck)

B cmamve npedcmasiensi pesyavmamsi IKCHEPUMEHMANbHO20 UCCACO0BAHIUSA BOIMONCHOCHIU NPUMEHEHUSA MEM00A AA3ePHO-(PAYOPECUEHMHO20 AHANU3A 04s]
OUeHKU MemaboAU3MA MKAHU 20108HO20 M032d IN St MPU COXPAHEHUY UeAOCMHOCU Meepdoil 032080l 000a04Ku. Ha modeau anokcuu u ocmpoii uwemuu
20.106H020 M032a NPOOEMOHCIPUPOBAHA UHDOPMAMUBHOCTTY MeMO0a pecucmpayuu (AYopecyeHyUU 60CCHAHOBACHHbIX MUPUOUHOBBIX HYKACOMUO08 U OYEHKU
UHOKCA HCUZHECHOCOBHOCIIL, YUUMbIBAIOWE20 KOHBEPCUID OKCH- Ul 0e30KCUOpM 2eMo2n06uHa. H3yuensl Hekomopbie namoBuoXumMutecKie MeXaHusmbl usme-

HeHUa nyaa nupuduﬂoebtx Hle/leOl’mlaOG npu QHOKCUU U uemuu.

Kotouesbie ciioBa: rooBHOM MO3T, ayTodIyopeclieHIIs, TUPUIMHOBbIE HYKISOTH/IbI

yucie obo3HaueHHbIX B KoHIEe 90-x romoB 20-ro

CTOJIETUSI HauboJjiee MEPCIEeKTUBHBIX HalpaBIeHUi

Pa3BUTHSI HEWPOHAYK, MMEIOIMX BHICOKUIN TIOTEH-

LMl Uil BHEAPEHUS] B MEAUIMHCKYIO TPAKTUKY

[22], mpobnema co3maHMS HOBBIX TEXHOJOTHIA
BU3yaM3alliy MO3Tra 3aHMMAET OfHO M3 LIEHTPATbHBIX MECT,
9TO aKTYaJbHO JJISI pa3BUTHS KaK (DYHIAMEHTAIbHBIX UCCIIEN0-
BaHMM, TaK ¥ KIMHUYECKON MpaKTUKU B 3TOW obnactu. Tak,
HarpumMep, B HEMPOXUPYPIUIECKON TPAKTUKE U TIPU UCTIONb-
30BaHUM SKCIICPUMEHTAIBHBIX MOJEJICH HEBPOJIOrMYECKOM
MaTOJIOTMHU aKTyaJleH KaK MHTPaollepallMOHHBIN, TaK U TOCIe-
OTepalvOHHbI HEHPOMOHUTOPUHT, TIO BO3MOXHOCTU, MUHMU -
MaJIbHO MHBA3UBHBIN, C UCIOJIb30BAHMEM UyBCTBUTEIbHBIX U
crieGUIHBIX MapKepoB. HelipOMOHUTOPUHT Ha CETOMHSIII-
HUIA IEHb MOXET BKJTIOYATh B ce0s1 TPAHCKPAaHUATBHOE JI0TIIe-
POBCKOE HCCleqoBaHue, 3JekTposHuedarorpadpuio [16],
TPaHCKPaHUATbHYIO OKCUMeTpHIo [23], LepeOpatbHbIl MUK-
pomuanus [7], a TAKXe PEerMcTPaLUIO B IMKBOPE WK mepude-
PUUECKOM KpOBU YPOBHEN OMOXMMUYECKMX MAapKepPOB IaToJI0-
TMYECKMX MTPOLIeCCOB B Mo3re (KpeTuHKuHa3a BB, 6enok S100,
GFAP, NSE u zip.). Hecmotps Ha Takoe pa3HOOOpa3ue moaxo-
JIOB K DEIIEHUIO Mpo0ieMbl HEPOMOHUTOPUHTA, OOJbILIAS
YacThb U3 TMEPEYMCICHHBIX METONOB MMEET CBOM MUHYCHI,
00YC/IOBNIEHHbIE VX HEJIOCTATOUHOI CTIEIM(BUIHOCTBIO, BBICO-
KO CTOMMOCTBIO, HEOOXOAMMOCTBIO JOIMOJHUTENbHOM Auc-
(bepeHIIMPOBKY MHAMKATOPOB (PU3MOIOTMUECKON M TaTONOTU-
YeCcKOil aKTUBHOCTM MO3Ta, a Takke HEeOOXOMMMOCTBIO OCY-
MIECTBACHUS MYJIBTUMOIATILHOTO HAOMIONEHUS IS TTOBBIIIE-
HYSI TOYHOCTH MHTEPIIPETAIIMU PETMCTPUPYEMBIX TTapaMETPOB.

Peructpanust ayrocdnyopecueHIMY TKaHU TOJJOBHOTO MO3ra —
OIMH M3 WH()OPMATUBHEIX CIIOCOOOB OIEHKM HMHTETPATbHBIX
MeTa0oJMYECKUX MapaMeTpoB (PYHKIIMOHUPOBAHUS B HOPME U
Mpu matonoruu in vivo [21, 22]. OcHOBHOI1 BKJIan B ayToJy-
OPECIIEHIINIO KJICTOK TOJIOBHOTO MO3Ta BHOCSAT BOCCTAHOBJIEH-
Hble mupuarHoBbie HyKineoTuasl (HAJI(®)H) u okucieHHbIe

32

¢naBuHoBble HykIeoTuasl (DPAJT). TTo tMHAMUYECKUM M3Me-
HeHusIM curHana diyopecueHim HAI(®)H MoxHO cynuTh o
Pa3BUTHN TUMOKCUYECKU-UIIEMITIECKOTO TTOPAXKEHUS TOIOB-
HOTO MO3Ta, COMPOBOXIAIOLIETOCs YBEIMYEHUEM TTyJia BOCCTa-
HOBJICHHBIX HYKJICOTUIOB M3-3a OTCYTCTBUSI KUCJIOpOAa Kak
KOHEYHOTO aKIIENTOPa 3JEKTPOHOB B AbIXaTeMbHOU 1ieru [12].
B 10 xe Bpemsa usmeneHus ¢uyopecuenuun ®AJl otpaxaior
COCTOSTHUE HEHPOHATbHOW aKTUBHOCTH, COMPSKEHHOM C yBe-
JVMYEHUEM BHYTPUKIETOUYHOUW KOHILIEHTPAlMM KaJbIus,
UHTeHcubUKalMell TPOoLeccoB TPAHCMEMOPAHHOTO TpaHC-
TOpTa KaJIblKs B MUTOXOHIPUSIX M YBETMYSHUEM ITyJla OKUC-
JeHHbIX (praBomporenHos [15, 20].

B menom, mpusnaercs, uro MmoautopuHr HAJI(®)H ayTody-
OPECIIEHIIMM B KOpe TOJIOBHOTO MO3Ta OTpaxaeT (HYHKIIMO-
HaJIbHYI0 aKTUBHOCTb MUTOXOHAPHII U MOXET OBITh MCIIONb30-
BaH U OLECHKHM SHEPTeTHYECKOTO0 MeTadoJM3Ma TOJIOBHOTO
MO3ra ¥ U30JIMPOBAHHBIX KJIETOK HEMPOHAIBHOM U IJIMAIIbHOM
npupoasl [17].

CyuiecTBeHHON Mpo0aeMoii MpUMEHEHUsT METOI0B HEHpPOBHU-
3yann3anuy, 0a3upyIONIMXCS Ha PETMCTPAIlK CUTHAIA ayTo-
(biyopecleHIIMKM TOJIOBHOTO MO3ra, SIBISIETCS BO3MOXHOCTD
KOPPEKTHOM MHTEPIPETALINH MOTYICHHBIX JAaHHBIX C YIETOM
MapaMeTpOB MUKPOIMPKY/ISIIIMU M CIIEIIM(PUISCKIX VIS MO3Ta
MEXaHM3MOB MOIIePKaHUS YPOBHS BOCCTAHOBJICHHBIX U OKHC-
JIEHHBIX (hOpM MUPUIMHOBHIX HYKJICOTHUIOB B TKaHM. Ha Mome-
JI1 MeTabOoIMIeCcKO aHOKCHUM in vitro [14] OBITIO ITOKa3aHO, YTO
nsmeHeHus dayopecuennu HAJI(®)H pasznuyHbl B KIeTKax
HeUpOHANbHOM U [JMAJIbHOM MPUPOIBI: YBeIUUeHHE (Iyopec-
LEHIIMH B 000MX TUITaX KJIETOK CMEHSIOCh CHUXKCHHMEM UHTEH-
CUBHOCTU (hJTyOpPECLIEHIIMM B HeipoHaX, HO He acTPOLUTAX.
[MpuHIMas Bo BHIMaHUE MOJICKYISIPHBIC MEXaHU3MbI HEPOH-
ACTPOIJIMATHFHOTO METa0OTMIECCKOTO COMPSDKEHUS U TIHOBAC-
KYyJISIPHOTO KOHTPOJISI, BO MHOT'OM KOHTPOJUpYEMBbIE JIOKAb-
HbiMU KoHueHTpauusiMu HAJIH u naktata B TKaHM Mosra
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[5, 6], oleHKa reMOIMHAMUYECKUX M METAOOIMIECKUX M3Me-
HEHUI TpU HeWpOHAJIbHON aKTMBHOCTU WU TOBPEXICHUM
MO3ra SIBJISIETCS CJIOKHOM METOAMYECKOM 3amaueit.

M3BecTHO, YTO acTpOLMTHI MOC/E 3aXBaTa IJIyTaMara, BbICBO-
00XIaroIIerocss B MEXKIETOUHOE MPOCTPAHCTBO MPH HEMpo-
HaJIbHOM aKTMBHOCTH, MPOAYLUPYIOT JaKTaT, KOTOPbIN YTUIU-
3MpyeTcs HeipOHAMHM B Ka4eCTBe SHEPreTUUECKOTO CydcTpara,
U 3TU COOBITUSI COOTBETCTBYIOT M3MEHEHMSM OTHOIICHHUS
HAIIH/HAI+ B KjeTKaX acTpOIIMANbHOM M HEHpPOHATBHOI
npuponsl [3, 4]. B yenosusax runokcun Hakormienue HAJTH B
LIUTO30JI¢ KJIETOK SIBJISIETCS] OCHOBHBIM IIPU3HAKOM aKTUBALIM
AHadPOOHOTO TJIMKOIU3A, & B MUTOXOHIPUSIX — MPU3HAKOM
IMCGhYHKIMU 3IeKTpoHTpaHcnopTHoi e, HAJTH/HAJI+ B
MUTOXOHIPUSIX ONPENCSIET UHTEHCUBHOCTD OKUCIEHUS MTUPY-
BaTa M XXUpPHBIX KUCI0T, Torna Kak HAJITH/HAI+ B muto3omne
MOJIYINPYeT MHTEHCHBHOCTh MeTabomm3ma Jakrata [24]. C
IpPYroil CTOPOHBI, YBEJIMYCHUE KIETKAMU HEUPOHAJILHOW U
[MabHOM Tpupoasl npoaykuuu gaktata ¥ HAIH (kak 310
MPOUCXOAUT TIpU (PU3MOTOTUIECKON CTUMYIALUUA W IIPU
TUTIOKCUM/UIIEMUK) CTUMYIUPYET YBEIWYEHHE JIOKAJIbHOTO
KpoBoToka [13]. D10 onpenensier moTpeOHOCTh B AudepeH-
LIUPOBAHHOM OLEHKE W3MEHEHMS ayTo(IyopeCcIeHIIINH
HAJI(®)H B TKaHM Mo3ra, KOTOPOE B PAaBHOI CTEIIEHN MOXKET
OBITh CIPOBOLMPOBAHO U3MEHEHMEM METab0IM3Ma KIETOK WU
M3MEHEHMEM PeTHOHAPHOTO KPOBOTOKA M TAIICHIEM ayTO(ITy-
opecuenimu HAJI(®P)H remormooutom kposu [10].

PaHee MBI MPOIEMOHCTPUPOBAIM BO3MOXHOCTb MCIIOIb30Ba-
HUSI METOIA J1a3epHO-(DIYOPECIIEHTHON ONTUYECKOM Ororcun
MUOKAapa U OLEHKU €ro MIIEMUYECKOro IOBPEXICHMS in
situ [2]. Llenbio HaCTOSLIEr0 SKCIEPUMEHTATBHOTO UCCIeA0BA-
HUSI CTajia olleHKa MH(QOPMATUBHOCTH METOMa JIa3epHO-(IIyo-
PECLEHTHOM ONTHYECKOM OMOIICUY I aHaIn3a MeTabomnye-
CKOTO M IeMOAMHAMUYECKOTO CTaTyca IOJIOBHOTO MO3ra Ipu
UIIEMAU U aHOKCHU.

MaTepl/IaJIl)l H METO/IbI

DKCIIepIMEHTH BBIITOTHEHBI Ha OENTBIX OeCIIOPOTHBIX KPHICAX-
camirax Maccoii 180—200 1, comepXammxcst B CTAaHAAPTHBIX YCII0-
BUSIX BUBapusl. Bce skcreprMeHTaIbHbIE IPOLIEIYPhI BBITTOIHS -
JIUCh € COOMMIONEHUEM STUUECKUX IPUHIIMITOB paboThI ¢ 1abopa-
TOPHBIMU XUBOTHBIMU.

s modeauposarus ocmpoil GHOKCUU U UleMUU 20108H020 MO32d
Y XKUBOTHBIX (n=15) 1O MHTANIIIMOHHBIM HApKO30M (PTOPOTa-
HOM (BBOIHBIN — 4,8 06%, nopnepxuBatonmii — 1,9 06% mpu
roaye KACIOpoaa 4 Ji/MUH) UCIIOIb30BAI METOJ TIePeXaTHsI
Tpaxed U OunatepaabHON OKKIIIO3UM OOIIMX COHHBIX apTepHuii,
COOTBETCTBEHHO. DKCIIEPUMEHTHI BHITTONHEHBI C UCIIONB30Ba-
HUeM ctepeoTakcmueckoir pamku (Narishige, Amonws). s
pa3MeIlEeHUs ONTUYECKOTO 30HIa ObLT MPOU3BENCH MOMYIYH-
HBIIl pa3pe3 B JIEBOW TeMEHHOW O0JacTH TOJOBHI KPHICH,
BBIITOJTHEHO 4 TpeNaHALIMOHHBIX OTBEPCTHSA, MPOM3BEICHA
Pe3eKLMOHHAs TpelaHalus Yepena, Ha pacctosHuu 0,6 cM oT
TIOBEPXHOCTH TBEPIOW MO3TOBOI 00OJOYKM YCTAaHOBJIEH HaT-
YWK I ONITHIeCcKoi oworcuu. [lepexarne Tpaxen WM JIUTH-
POBaHUE apTepuit MPOM3BOAMIOCH Yepe3 10 MUHYT moce ycTa-
HOBKH OTNITUYECKOTO 30H/a.

Aymogayopecuenyus mkanu mo3ea PeTUCTPUPOBAIACD i Situ C
TTOMOIIIBIO SKCIIEPUMEHTAIBHOTO JTA3¢PHOTO CIIEKTPO(IyOPH-
MeTpa C OINTOBOJOKOHHOW HOCTaBKOW wu3mydeHus [1, 18].
MOHUTOPUHT COCTOSIHUS TKAHEH MO3Ta OCYIIECTBIISIICS IMyTeM
MHOTOKPAaTHOM 3alMCH CIEKTPOB JIIOMMHECLCHIMN TBEPIOU
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MO3TOBOI 000JI0YKM TIPY BO3OYXIEHUU Ja3ePHBIM U3ITYyUYEHU -
eM ¢ IUTMHO# BoHbI 337 HM. JlazepHoe u3nydeHue HampaBJs-
JIOCh 110 KaHaJTy BO30YKIEHHUS 10 00BEKTa C TOMOLIBIO KBapLie-
BOTO BOJIOKHA JUIMHOH 2 M M IHaMETPOM cepieBUHEL 400 MKM.
WznyyeHue TOMUHECIIEHIINM YJIaBIMBAJIOCh TOPIIOM BTOPOTO
OIITHYECKOTO BOJIOKHA M HAIIPABIISUIOCH B KaHAI PETHCTPALNN
(MoHoxpomatop). Topiibl 060MX BOJOKOH CMOHTHPOBAHBI B
o0l ONTHYECKOM TOJIOBKe-30HAE, KOTOpas ycTaHABIMBa-
Jach Ha paccTogHMKM 8—10 MM Ham MCCIeTyeMBIM IIOJIEM.
JluameTp 00JyyaeMoOi 30HBI TIPY 3TOM HE TPEBBIIAT 5 MM.
[MepemenieHre 30HAAa B KOOPAMHATHBIX HampaBieHUsIX XYZ
OCYIIECTBIISUIOCH C TIOMOIIBI0 MAHUITYNISITOPA CTEPEOTAKCHUE-
ckoil pamku. OOIiiee BpeMs MOHHMTOPUMHIA COCTaBJISLIO
20 MMHYT.

CrekTphl JTIOMUHECHECHIUN PETUCTPUPOBAIICH B MHTEpBaJe
390—560 um ¢ marom 10 Hm. CpeaHee BpeMsl OIHOKPATHOI
3aMncK ofHoro crekrpa cocTtapisio 20 c. [Ipu aToM naHHBIE
10 MHTEHCUBHOCTH JIIOMUHECLICHIIMY B KaX/I0ii TOUKEe CIIEKTpa
monyyanu myteM ycpenHeHus 1o 1000 mamepenusM. Ilpu
3alliCH CIIEKTPOB YYUTHIBAJaCh MHTEHCUBHOCTb (DOHOBOTO
CUTHaJa, 3HAYCHNE KOTOPOW IONYYaaM IyTeM YCPEIHCHMS
naHHbIX ¢ ALITT B MexxummyabcHbIN epuo. O6paboTka moy-
YEHHBIX CIIEKTPOB OCYILECTBISIACH MO CIACAYIONIEMY aITOPUT-
My. Bce crekTpsl HOpMHMPOBaIMCh Ha CpelHee 3HAUYCHIUE
MHTCHCUBHOCTH JIIOMUHECIIEHIINH B BHIOpAHHOM MHTEPBAIE.

I(A,t
i(ﬂic’tm) :N N( - M)

> I(A.t)
k=1 m

roe I (A,t,)— HEHOPMMPOBAHHBIN CIEKTP, CHATBIA B MOMEHT
BpEMEHN t,.

Vka3aHHas mpolenypa Mo3BoJsia YYecTb o0lee U3MEHEHUE
CWTHANA TIOMUHECLICHIINU M3-3a HEKOHTPOIUPYEMOTO BBICHI-
XaHWs TOBEPXHOCTU TBEPIOW MO3rOBOM OOOJOYKHM, a TAKXKe
JIOJITOBPEMEHHBIX BapualMii MOLIHOCTU JIa3epPHOrO U3Jyye-
HUS, Jiexalux B npenenax 5%. Jlanee BBIYMCISIICS CPeRHUI
cnekTp 10 (0—10 MuH) ¥ TocNe Hayaaa OCTPOil aHOKCUU MU
nmwemun (10—20 MuH), a TakXe Pa3HOCTHBIA CHEKT.
3HaueHNe JIMHBI BOJTHBI, COOTBETCTBYIOIIEE M300€CTUUCCKOM
TOYKE Pa3HOCTHOTO CIeKTpa, cocTaBuio 450 HM, OJMKaiiiiero
MakcumyMa — 430 Hm, MuHumyMa — 470 M. CpeaHuit pazHo-
CTHBII CITEKTp IT0 BRIOOPKE IPEeACTaBjIeH Ha puc. 1.

Fomoeeﬁuaauu;z 05[]031408 MKAaHU KOpbl 20106H020 M032d, TIOTY-
YEHHBIX OT KOHTPOJBbHBIX JTOXHO-OIIEPUPOBAHHBIX )KUBOTHBIX,

0,08+
0,06-
0,044
0,024

0 . ey

390 410 430 450\ 470 490

-0,02-
-0,041
-0,06.
-0,08.

Al (0oTH. eq,)

-0,1-

A (Hm)
puc. 1: CpemHuit HOPMMPOBAHHBIA PA3HOCTHBIA CMEKTP TIOMUHECLEHLM TBEPAON
M03roBo#i 060704KI KDbIC NP OCTPOI BHOKCHM,
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a TaKXe OT XMBOTHBIX 3KCIIEPMMEHTAJIbHBIX TPYII 4epes3
10 MUHYT MoCjTe MHIYKIMM OCTPOM aHOKCMW WIIM MIIEMUM,
ocyuiecTBisiach pu 4°C ¢ UCIONb30BaHKEM FTOMOIeHU3aTOpa
Silent Crusher M, B mojJydeHHOM TOMOT€HaTe OMpeaessiiach
KOHIIEHTpalusl 0OejlKka 10 CTaHAApPTHOMY IIPOTOKOJY
(MicroLowry test, Sigma, USA). CymmapHas HAJ(®@)H-okcu-
0asHas aKmueHOCHb M3MEpPSIach B TOMOT€HaTe TKaHM KOPHI
(7TobHas U 3aThLIOYHAsE 00JACTU) C UCTIONb30BAHUEM KUHETH-
Ku dayopecueHmu (crekrpodayopumerp SOLAR SM2203,
benapych) mpu Bo3OyxaeHUM (GIyOpecleHLIMU Ha IJIMHE
BOJIHBI 340 HM 1 BBIpaXajach B €IMHUIIAX aKTUBHOCTH Ha MIJI-
JurpamMm Oejika TKaHu. KoHyenmpayus rakmama B TOMOT€HATe
TKaHU KOpbl (JIOOHAsl M 3aTbLIOYHasl 00JacTH) U3Mepsiiach
METOJIOM, OCHOBAaHHOM Ha JIETMIPUPOBAHWM JIaKTaTa B TIPH-
CyTCTBMHM NakTaTmeruaporeHassl 1 HAI+ co cmekrpodoto-
METPUYECKOW perucTpalyeil KojauyecTBa 00pa30BaBILErOCs
HAIIH. B cocraB peakilMOHHOW CMECH BXOAWJIU TOMOTEHAT
tKanu, 1 M rmnuHoBbid 6ydep (pH 9,5), 0,56 M rumpasuHa
cyandar (pH 8,6), 0,1 M HAI+ (pH 6,75), yepe3 5 MUHYT
(mocne mepememuBanusi) npu +37°C pobasnsiu 2,7 eau-
HHUI/MKI JaKTaTIeTHAPOreHa3bl, CIIEKTPOGMOTOMETPUICCKU
u3Mepsu nornouieHue mpu 340 HM, 10 KaTuOPOBOYHOMY Ipa-
(buky onpeseNsiM KOHLIEHTPAIMIO jlakTata (MMosb/T).

Ouenka ¢pepmenmamusroii axmusnocmu AID-pubozuayukia-
361,/CD38 6 eomocename mxanu KOpbl (JIOOHAs M 3aTbUIOYHAS
obyacT) ocylecTBIsIach (DIyOPUMETPUYECKUM METOAOM C
UCTIONTb30BaHUEM (hITyOPOTEHHOTO CybcTpaTa — HUKOTHWHA-
muaryanuHaunykneoruga (HTI) cornmacHo craHmapTHOMY
MPOTOKOY MyTeM MHKyOauuu 100 MK roMoreHarta TKaHU C
peakioHHoi cMechio, cogepxaiueit 100 mxm HII B 20 MM
tpuc-HCl (pH 7,4) B Teuenume 20 muuyr mpu 37°C.
Peructpaiust ¢ayopecueHIMU cymepHaTaHTa OCYLIECTBIS-
nack Ha 0-11 u 20-i MUHYTax UHKYOAllMU Ha ceKTpodayopu-
Metpe CM2203 (Solar, Belarus) mpu miiHe BOJHBI BO30YXIe-
Hust 300 HM ¥ JUTMHE BoJIHBI McyckaHus 410 HM. AKTUBHOCTb
(epMeHTa BBIYMCIISUIACH TIO PA3HUIE aMILTUTYABI (ayopec-
teHuy Ha 20-if n 0-if MMHYTax MHKYOalMM, OTHECEHHOM K
MWLTUTpaMMy 0eJiKa TKaHU B MUHYTY.

CmamucmuvecKuii aHaAU3 ROAYHEHHbIX Pe3yabmamos BKIIOYa
METOIBI OIMCATEIBHON CTAaTUCTUKY U ITPOBEPKU CTATHCTUYEC-
CKMX THUIIOTE3 C MCIOJab30BaHMeM mporpamm StatPlus 2006
Professional Coopxka 3.9.0.0, Statistica 6.0 u makera aHaiIM3a
nporpaMmmbl MS Excel 2002. B mpenenax kaxmoii BHIOOpKU
OTpene/sii HOPMAaJbHOCTh pPacIpeneNeHus, TUCIIEPCUIO,
cpenHee apuMeTHYecKoe, CpefHee KBaIpaTMIHOE OTKIIOHE-
HHUe, ommOKy cpemHero. CpaBHEHUE CPEIHUX OCYIIECTBIISIIN C
nomonibio T-tecta. TIpoBoguauch paHToOBBIE KOPPETSLUU
Cnupmena (R). Bee pesynbratel mpencraBieHbl B Buae Mtm,
rae M — cpelHee 3HauYeHMe, M — OLIMOKA CPEIHErO, P — ypo-
BEeHb 3HAYMMOCTH.

Pe3ybratnl

Kak u ciemoBano oXuoath, MHIYKIMS aHOKCHH WM OCTPOI
UIIEMUAU TOJIOBHOTO MO3ra MMeja CBOMM pe3YJbTaTOM YBe-
mmuenue ¢ayopecuenimu HAJI(®)H. Tlpu omenke pasHo-
CTHOTO CIeKTpa (IyopecIeHIINN TBEPIOH MO3TOBO 000I0UKHI
(puc. 1) MBI OTMETHIM, YTO MUK C AJTUHOM BOJHBI 430 HM COOT-
BETCTBYET MUKY Mosiockl Cope Ne30KCUreMOrIo0nHa, a MUHU-
MyM 470 HM COOTBETCTBYET IMOJIOKECHHIO MaKCHMyMa JIIOMU-
Hecuenuun HAJ(®)H. Ha pasHocTHOM cIieKTpe Takxke
HabJogaeTcs c1abo BEIPAXKCHHBI MUHUMYM Ha JTHHE BOJTHBI
410 HM, COOTBETCTBYIOILEH TONOXEHMIO MKa rmojockl Cope
OKCHUTeMOTJIO0MHa.

34

KuHeTnyeckue M3MeHEHMsI B CIEKTpE JIOMUHECLEHIIMH,
BbI3BaHHbIE aHOKCHEH, aHATM3UPOBATIUCH C MMOMOIIBIO OTHO-
MIeHWS WHTEHCUBHOCTEM MoMuHeCHeHINH Cuv=1410/145, KOTO-
poe MHTEPNPEeTUPOBATOCH KaK M3MEHEHHE OTHOCHUTEIBLHOIO
YPOBHS Je30KcureMorinoomna, Craoun=Is0/Iss0, KOTOpOE MHTEP-
MPETUPOBATIOCh KAK M3MEHEHUE OTHOCUTEIBLHOTO YPOBHS
HAJI(®)H. Kpome TOro, HamMM OIIEHUBAJIOCH OTHOIIEHME

Model ExpDecl
Equation y = Al*exp(-x/
t1) +y0
Reduced Chi- 0,01546
10 Sar
] Adj. R-Square| 0,85945
Value Standard Error
B y0 -0,11757 0,07721
- B Al 1,1712 0,09061
B t 184,8914) 42,1293
0,54
2
?
0,04
-0,5

0 200

t(c)
Model ExpDec1
Equation y = Al*exp(-x/t
1)+y0
Reduced Chi- 0,00558
Sqr
1,04 u Adj. R-Square 0,94249
Value Standard Error
L B y0 -0,02695 0,02505
B At 1,21784 0,06354
. = |B t1 114,47796 12,3425
205-
©
0,0 4

T T T T
0 200 400 600
tic)
Model ExpDect
Equation y = Al*exp(-x/t
1) +y0
Reduced Chi- 0,00534
104 Sar
' Adj. R-Square 0,94419
Value Standard Error
n B y0 -0,03515 0,02708
- B At 1,18484 0,05912
5 B il 127,62612 14,05582
20,54
=)
Uﬁ
0,04

0 200 400 600

t(c)
puc. 2: JuHamvka M3MEeHeRus npu 0CTPO aHokeuy B uuTepane 0—10 Muk:

A~ oTHOCTENBHOrO YPOBHA neaokcureMornobua, b — HALL(®)H, B — unpexca xus-
HECMI0COBHOCTY KNETOK FONIOBHON0 MO3Ta.
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1470/1430, xoTopoe TpakTyeTcsl KaK MHAEKC >KM3HECTIOCOOHO-
CTU TKaHU. Hamu mpom3BeicHO cpaBHEHME KITHETUKH IS YKa-
3aHHBIX MApaMETPOB IOC/TIE YCPEOHEHMsT COOTBETCTBYIOLIMX
KHHETUYECKUX KPUBBIX 110 BHIOOPKE XKMUBOTHBIX, ITOABEPIIINX-
¢S 0CTpoif aHOKcuH. [IpideM yKa3aHHBIE COOTHOIICHHS HOP-
MMPOBAJIMCh TAKUM 00pa3oM, YTOObI B Hayane aHOKCHUM HX
ypoBeHb cocTaBu 1, a K 10-MuHyTHOMY MOMeHTY — 0:

_ G, ()—-C,(10)
~ C,(0)-C,(10)

c, (t)

Cpe)lHI/IC KMHETUYECKUE KPUBLIC 114 HOPMUPOBAHHLIX YKa-
3aHHBIX ITapaMETPOB IIPEACTAaBJICHbI Ha pUC. 2.

Kaxk BIIHO 13 TIpHBENCHHBIX IPa(UKOB, HAMIIO JOCTOBEPHOE
paznnyue B KKHETMYECKUX KOHCTAHTaX, OTBEYAIOLIMX 32 U3Me-
HeHue mynaa remornobuHa tHb=185t42 ¢ u nmupuarHOBBIX
HykineotunoB tNADH=114+12 c. UnTepecHO, 4TO M3MEHEHUS
B cucreMe HAJI(®)H mpossisiorcss paHblile, YeM B CHCTEME
remMorjobuHa. MHaekc X13HeCcmocoOHOCTH UMEET OJIM3KYIO K
tNADH nocrosuuyro Bpemern tHbO/NADH=128+t14 ¢ mis
o0111ero neproaa aHOKCUU, He UMEIOIIYI0 JOCTOBEPHBIX OTJIU-
yuit. KoadhduimeHT Koppessiiuym MeXny BbIOOpKaMU 3Haye-
Huit otHOcuTeapHOro ypoBHs HA(®)H TkaHm M mHIEKca
KHM3HECTIOCOOHOCTH B Mpeaesax MHTepBajia BpeMEeHU aHOKCHH,
PaBHOTO YIBOCHHOI ITOCTOSIHHOM BpeMEHU M3MEHEHUS IyJa
remorntoduna t=370 ¢, He xyxe R=0,995.

Hamu Taxxe npousBeieH qeTalbHBIN aHAIN3 KWHETUKU M3Me-
HeHus myna remornoouda, HAI(®)H u uHmekca Xu3Heco-
COOHOCTM B TIpeeNnax WHTepBaja BPEeMEHU, PAaBHOTO ITOCTO-
STHHOM BpeMEHH N3MEHEHUSI ITyJIa TeMOIIo0nHa. 3aBUCMMOCTU
JiorapuMa U3MEHEHHUS pacCMaTPMBAeMbIX BEJIMUMH OT BpeMe-
HU TIpEJICTaBIeHBI Ha puc. 3. V3 mpuBeneHHBIX Iuarpamm clie-
IyeT IBYXIKCIIOHEHLIMANbHBIA XapakTep M3MEHEHHUS IIyja
HAJI(®)H u remorio0MHa B HayalbHOM CTaIMU AHOKCHM.
AHanu3 3TUX U3MEHEHU T TaeT TPaBO YTBEPXKIATh, UTO TPOIIECC
u3MeHeHus myJa remorioouHa u HAJI(®)H Hocut 6udasHblii
XapakTep U COCTOMT U3 HauaIbHOM MeIEHHOM (Da3bl JUTUTEb-
HocTbio mpuMepHo 100 ¢ u mocienyoleit ObicTpoit (Pasbl ¢
TaKoM Xe ITUTEIbHOCTBI0. JIaHHBIE TI0 TOCTOSTHHBIM BPEMEHH,
BBIYKMCJICHHBIM 110 3HAYEHUSIM MapaMeTpoB JIMHUIA TpeHaa 1JIs
paccMaTpUBaeMBbIX TTApaMeTPOB, TIPeNCTaBlIeHb! B Ta0. 1. [Tpn
MaJioil TPOIOIKUTEIBHOCTY aHOKCUH TIOCTOSIHHBIC BPEMEHHU
s remornoonHa U HAJI(®)H wuMeroT cxoxue 3HaYCHWS,
OIHAKO TIOTPEITHOCTh OMPEIEICHNS KHHETHICCKIX KOHCTAHT
TP UCTIOIb30BaHUY TTapaMeTpa (MHICKC XI3HECTIOCOOHOCTH)
OKa3ajach MEHbIIIe, YTO yKa3blBaeT Ha 0ojiee BBICOKYIO UyB-
CTBUTEJILHOCTh 3TOTO MapaMeTpa B OIEHKE AWHAMUKU aHOK-
cun. C y4eToM MeHblIIei OOIIe MOCTOSTHHOM BpeMEHU ISt
UHIEKCA XKHU3HECTTOCOOHOCTHU, MO CPAaBHEHMIO ¢ KOHCTAHTOM
IUIST TEMOTJIOOMHA, TpelUiaraeMblii MHAEKC OTpaBAaH s

Tabnmua 1; MocToAHHbIe BPEMEHM U3MEHEHN] nyna reMonpoTenaoB U NMPUANHOBLIX
HYKNEOTI/I0B r0I0BHOr0 MO3ra npu aHoKCUK

Hb HAL(®)H H/HAR(®)H
fe 189419 220:42 20016
! (AC/C=10%) (AC/C=19%) (AC/C=8%)
b 5947 5345 55,516
' (AC/C=12%) (AC/C=9%) (AC/C=11%)
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OnTuyeckast Groncust Mosra

OLIEHKM TMIOKCUYECKUX M3MEHEHUI MeTaboI1M3Ma U TeMOIU-
HaMMKM B TKaHU TOJIOBHOI'O MO3ra.

IMpu OunatepasbHON OKKIIO3UM OOLIMX COHHBIX apTepuit
(Mozeb OCTpPOIi MIIIEMIH) MBI OIIEHIIA TUHAMUKY MHTCHCHB-
HOCTH JIIOMMHECUEHIMU Ha JiiMHAaX BojiH 430 HM 1 470 HM 1
MTOCTPOMII HOPMHUPOBAHHBIC KWHETHIECKWE KPUBEHIE IS
MHIEKCca XI3HeCIIocooHocT TKaHu. Ha puc. 4 mpeacraBieHa
CpPEIHss AuarpaMMbl HOPMUPOBAHHOTO MHIEKCA XU3HECIO-
COOHOCTH JUTSl MIIIEMUH TOJIOBHOTO MO3Ta B CPABHECHWH C aHa-
JIOTUYHBIMU TIOKA3aTeJISIMU TIPY aHOKCHU. JloCTOBEPHBIE OT/IH-
Yyl yKa3aHHbIX KMHETMYECKMX KPUBBIX HAOMIONAIOTCS TI0
MOMEHTa, COOTBETCTBYIOLIETO IIOCTOSTHHON BpeMCHM M3MEHE-
HHS Tylla TeMOIJOOMHAa B ciy4yae aHoKcuu. IlomydeHHast
MOCTOSIHHAS BPEMEHU IS UlIeMUHU cocTaBisieT 20 ¢, YTo COB-
MagacT ¢ BpeMeHEeM OIHOKPATHOTO IPOXoma MOHOXpOMAropa
TIPY 3aIUCHU CTIEKTpA.
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puc. 3: [uHaMmuka u3MEHeHMs NorapudMoB OTHOCUTENLHOrO YPOBHA [E30KCHTe-
mornobuta (A), HAL(®)H (B) 1 uHaexca Xu3HecnocoBHOCTH KNeToK ronos-
HOrO Mo3ra (B) OT AnMTENLHOCTM OCTPOI aHOKCHM B vHTepBane 0—3 MuH.
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Model ExpDecl
Equation y = AT%exp(-
x/t1) +y0
Reduced Chi -
-Sqr
Adj. R-Squar 0
Value | Standard Err
1,05 . B 0 -0,1333 -
B Al 1,13337
[ B t 22,2732
= 051 {
Ed
(=}
§ {
© o I
L
-0,54

100 150 200

t(c)

[=F
[$2]
o

puc. 4: [IMHaMuKa MHEEKCa X3HeCoCoBHOCTH NP BHOKCM (Cepbili LIBET) 1 MLLeMVM
(YepHbIiA LiBET) rONOBHOr0 MO3ra.

JI71s1 OLIEHKY TTAaTOOMOXMMUYECKIX U3MEHEHHI B TKAHH TOJIOB-
HOT'0 MO3Ta MY UIIEMHUH ¥ aHOKCHM MBI UCTIOIb30BANIM OIIpe-
JieJieHue YpoBHS JakTaTa (puc. 5). Mbl 0OHapyXUJM, 4TO KOH-
HEHTpALUs JTaKTaTa JOCTOBEPHO YBEIMIMBAIACh JIUIIh B JI00-
HOIt 00J7aCTH KOPBI TOJIOBHOTO MO3Ta KPBIC, TIEPEHECIITNX aHOK-
CHIO WM OCTPYIO ULIEMHUIO.

Cymmapnas aktuBHOcTh HAJI(®)H-okcuma3 B TKaHM Mo3ra
OTpaxXaeT OCOOCHHOCTH IIPOTCKAHUS IIPOIECCOB, YTHIM3U-
PYIOIMX BOCCTAHOBJIECHHBIE TMMPUAWHOBBIE HYKJIEOTHIbI, UTO
npuobpeTaeT 0co00e 3HaUYCHUE TIPU TUTIOKCUIECKU-UIIIEMIYe-
CKOM TopaxeHHHu. I OIleHKM BKJIaja 3THUX MPOIECCOB B
n3meneHre nyaa HAI(®)H mbl mpoaHaaM3MpoBaiu aKTHB-
Hocth HAJI(®)H-okcumas B 100HOI 1 3aTIIOYHOM 00IacTsX
KOPBI TOJIOBHOTO MO3Ta KPBIC TIPY aHOKCHHM, B TMHAMUKE HIIIe-
muH (puc. 6). AktusHocts HAJI(®)H-okcnmas B TKaHU TooB-
HOTO MO3Ta JO0CTOBEPHO yMEHbIAdach yxe mocie 10 MuHyT
OCTPOTO MOPAXEHUS M OCTaBaIach Ha TAKOM YPOBHE BILIOTH 10
60 MUHYTHI MIIEMUU.

N3BecTHO, 4TO BaXKHBIM MEXaHM3MOM KOHTPOJISI SHEpreThye-
CKOTO rOMeO0CTa3a KJIETOK sBNsieTcs TpaHcmopTupoBka HAJ(+,
TeHEepPUPYEMOTO B pe3yibraTe pabOTHI AbIXaTeJIbHOMN LIeTH, U3
MUTOXOHIPUiA B LIUTO30JIb, I1I€ OH HEOOXOMUM JJIs TPOTEKaHUS
peaxuuii ravikonu3sa 1 pabotel HAJl+-koHBepTUpYyIOIMX (ep-
MeHTOB (AJ1D-pubosuntpancoepasa, AAD-pubosuiimkiaza)
[11]. JIast OLlEHKM 3TOr0 MeXaHW3Ma Mbl MpOoaHATU3UPOBAIU
akTUBHOCTh AJIP-pubdo3mmukiassl/CD38 B Kope roJoBHOTO

60
50
40
30 —

10 1 2 3

MKMOb/T

[l 3atbiioyHast fons  [] nobHas pons

puc. 5: V3ameHerve YpOBHS nakTaTa B TKaHw rON0BHOMO MO3ra Mpy aHOKCUY 1 OCTPONA
uemum.

1 — KOHTPONbHas rpynna, 2 — aHOKCHA, 3 — 0CTPas ULLEMMS.
TlpuMesanvie: p — ypOBeHb 3HAYMMOCTH, TecT Yunkokcosa: *py.o <0,01, **py.5 <0,05.

36

EL/MUH*MT TKaHM

0 - I | |

1 2 3

[1 3atbinoyHas nons [ nobHas aons

puc. 6: Uamenetme HALL(®)H — okcupasHoii akTMBHOCTI B KNETKAX KOpbI FONIOBHOMO
MO3ra MPK aHOKCIN 1 MLLEMMK.

1- KOHTPO/bHAA rpynna, 2- aHOKCKd, 3- 0CTpas ULLIeMUs ronoBHOMO Mo3ra.
TlpuMesanvie: p — yposeHb 3HauumMocTh Tect Yunkokcora: *pq.o <0,01.

0,7
0,6
0,5
0,44
0,34
0,24
0,14

0- T T
1 2 3

[l 3atbinoyHas nons ] nobHas gons

EL/MUH*MF TKaHM

puc. 7: AktueocTs AL — puboawuvknassl/CD38 B TkaHM roNOBHOO MO3ra.

1 — KOHTPOMbHad rpynna, 2 — aHOKCHA, 3 — 0CTPas MLLEMMS.
Tpumesanve: p — YpoBeHb 3HaIMMOCTH, TecT Ykokcowa: *py.p <0,03.

Mo3ra KpbIC (puc. 7). AKTUBHOCTD (hepMEHTa JOCTOBEPHO BO3-
pacTaja ToJbKO B JJOOHO# 001aCTH KOPBI TOJIOBHOTO MO3Ta IPU
aHOKCHMHM, YTO COOTBETCTBOBAJO PETMOHY MO3ra, B KOTOPOM
OBLTO 3apeTHCTPUPOBAHO YBEIMUEHNE YPOBHS JIAKTATA.

Q0cyxeHne pe3yasTaTon

PesyneraThl Hameir paboTBHI TEMOHCTPUPYIOT BO3MOXHOCTB
perucTpalui MeTabOIMICCKIX M TEMOTUHAMIYECKUX M3MEHe-
HUWIl B TKAaHW TOJIOBHOTO MO3Ta METOIOM OLEHKH JIa3ep-UHIY-
IIMPOBAHHOW ayTOhIyopeCIIeHIINN 0€3 HAapyLIEHUsT 11eI0CTHO-
CTU TBEpHOil MO3roBO 000/0YKKM. MBI YCTaHOBUJIU, 4TO
UCTIOJIb30BaHUE B KavyecTBE JOMHUHHPYIOLIETO TKaHEBOTO
yopocopa HAJI(P)H, xoHIeHTpaus KOTOPOTO B TKaHU
XapaKkTepu3yeT HE TOJNBKO CTENCHb HApYIICHUS SHEpreTHYe-
CKOT0 MeTaboM3Ma, HO U 0COOEHHOCTH peajn3alid MeXaHu3-
MOB HEWpPOH-aCTPOTIMATEHOTO METa0O0INYeCKOTro COTpSTKe-
HUS U TIMOBACKY/ISIPHOTO KOHTPOJIS, UMEET IMarHOCTIYECKYIO
LIEHHOCTh TOJIbKO B TOM CJIydae, €ClIi OMHOBPEMEHHO OLICHU-
BaeTCs BIMSHIAEC OCHOBHBIX TeMOITPOTEHIOB B CHCTEME (Ie30K-
CH- ¥ OKCUTEMOTJIOOMH) Ha TTapaMeTphl ayTo(IyopecieHIINN.

[MpuMeHeHHe MHTETpabHOTO MOKa3aTesss — MHIEKCa XU3He-
CIOCOOHOCTH, XapaKTEePU3YIOIIEro OTHOIIEHME MHTEHCUBHO-
ctu iyopecueniu remornoouna u HAJI(®)H — mo3sonuno
HaM YBEJMYUTh AOCTOBEPHOCTh U MH(OPMATUBHOCTb METOAA
PEruCTpali MapaMeTpoB SHEPTeTHYECKOTO MeTadoM3Ma
TKaHU TOJIOBHOTO MO3Ta C TIOMOIIIBIO JIa3epHO-(ITyOpecIeHT-
Horo aHanu3a. [IpuHuMas Bo BHUMaHUE TOT (DAKT, UTO CIOXK-
HOCTb aIeKBATHOW MHTEPIPETAIIMU TaHHBIX ONITUYECKO O1O-
MICUY M3-3a TIOTJIONIEHWS CBETa TeMOMPOTeHAAMU TKAHU W
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KpPOBH TIPEACTABISIET CO00i OCHOBHOM JTUMHUTHPYIOLINIA (hak-
TOp AJIS1 MCTIOJIb30BaHUS 3TOro MeToza [19], moaydeHHbIe HAMU
pe3ynmbTaThl (DOPMUPYIOT HOBBIE TOAXOOBI K MHTETPaTbHOI
OLICHKE MeTaboIM3Ma U TeMOIVHAMUKM TOJIOBHOTO MO3Ta in
Situ.

[MpexcraBnsieT 3HAYUTENBHBIN MHTEPEC TO, YTO NMPU aHOKCHUU
(HO He TIpU UIIEMUH) H3MEHEHUE COOTHONICHHUS
HAJI(®)H/HAI(®) cymiecTBEHHO omepexaeT IO BPeMEHU
M3MEHEHME COOTHOIIEHWS OKCH- M JIe30KCUTeMOTJIO0MHA.
WHpIME ctoBaMH, Ty MAPUIUHOBEIX HYKJICOTHAOB OBICTpEe
pearupyeT Ha M3MEHEHHUE YPOBHSI KHCJIOpOJAa B TKaHM.
[MpuHMMas Bo BHUMaHHUE TO, YTO MOTPeOJIeHIE TKAHBIO KMCIIO-
poIa SIBISETCS OIpPEmeISIONMM (DaKTOPOM IS PeTy/ISIUN
coorHomennss HAJIH u HAJI+ B MUTOXOHApHUSIX KIIETOK,
torna kak HAI(®)H/HAJI(®P)+ B muroriazme B Goblieii
CTENeHN KOHTPOJIUPYETCS WHTEHCHBHOCTBIO IJIMKOIU3a U
HAJI®H-yTunu3upyroux npoLeccoB OKUCICHUS U OUOCHH-
Te3a [24], 3aperucTpupoBaHHbIE HaMU OBICTpbIe U3MEHEHUSs!
TyJia BOCCTAHOBJIEHHBIX MTUPUANHOBBIX HYKJIEOTHIOB, OTEpe-
KaloIIMe KOHBEPCHI0 OKCUTEMOTIO0OMHA B IE30KCUGBOPMY TIpU
AHOKCHH, MOTYT CBHJIETEIECTBOBATh O JOMUHUPYIOIEM BKJIa-
ne muro3onbHoi dhpakimu HAJI(®P)H B cymmaphyio dityopec-
LEHLIMIO TKAHU MO3Ta.

JIOTIOMTHUTENbHBIM MOATBEPXICHUEM TOTO, YTO HE YpPOBEHb
KMCJIOpOJa B TKaHW, a MHTEHCUBHOCTb PEAKLMil TJIMKOIU3a
SIBIISICTCS OTIPEHEISIONNM (PaKTOPOM B PETY/ISIINM OTHOIIIE-
Hus HAJI(®)H/HAI(®)+ B romoBHOM Mo3re, SIBISIOTCS
Hall 1aHHbIe 0 ToM, 4To akTuBHOCTH HAJI(®)H-0oKcunass! B
TKaHM MO3Ta JpaMaTHUYeCKW CHIDKAJach Ha IIPOTSKCHUU
BCEro IMepuofa aHOKCUM WM HUIIEMMM; YBEIUYECHUE KOH-
LEHTPaLUK JlaKTaTa ¥ akTMBHOCTU AJlD-prbO3MIIMKIa3H
OBLTO M30MpaTeTbHO 3apPEerHCTPUPOBAHO B JIOOHOI, HO He
3aTBIIOYHOI 006acTi KOphl. C yueToM 0COOEHHOCTEH KpOBO-
CHaOXeHHs JTOOHOH 1 3aThUIOYHOM 00J1aCTH KOPBI TOJIOBHOTO
MO3ra KpBIC, YBeIMYeHNEe KOHIICHTPALUHU JIaKTaTa TOJBKO B
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JIOOHO# YacTW KOpPBI, MCIBITHIBAIOIIEH 3HAYMTEIBHO OOJIb-
HIKMK 0e@ULKAT KUCI0poaa IIPU JaHHOK MO OCTPOiA Ullle-
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JIaKTaTa, YTO UMEET CBOMM PE3YJIbTaTOM YBEJIMUEHUE OKHUCTIE-
Hust HAZIH B nmto3o0:e [24]. JIOTMYHO NPEAToNoXUTh, 9TO B
PErMoHe KOphI, MAKCUMAJbHO CTpajalolieM OT MINEMHH, B
KJIEeTKaX C BbICOKOH aKTMBHOCTbIO aHa3pOOHOIO IJIMKOIM3a
ouonoctynmHocTe HAJI+ B KauectBe cybcrpata mis ALD-
puOO3UILIMKIA3bl M3MeHsieTcsd. Becbma BeposSTHO, YTO
NOMOJHUTENbHBIM McTOyHUKOM HAJI+ g akTUBHOCTH
AJ1®-prbO3MITINKIA3H IBISIOTCS MUTOXOHIPUH BCIICICTBIE
WHAYLUMPOBAHHOTO AHOKCUEW WM MIIEMUEH OTKDPBITUS
MPT-MerakaHasnoB, BeicBoOoxnatomux HAIl+ B 1MTO30J1b,
T OH CTaHOBUTCA cyocTparoM st HAJl+-rmmkorumponas,
MoJo0HO TOMY, KaK 3TO ObUIO paHee 3aperucTpMpoBaHO B
MUOKape B COCTOSAHUM ullieMu [8]. JlononHuTeIbHO, Mexa-
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POJIBI TIOC/Ie IEPeHECEHHO uiemuu [9].
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Laser-induced autofluorescence for assessment of methabolism and hemodynamic
characteristics of the brain

A.B. Salmina, V.V. Salmin, O.V. Frolova, D.I. Laletin, M.A. Fursov, D.P. Skomorokha, A.A. Fursov, M.A. Kondrashov, N.N. Medvedeva,
N.A. Malinovskaya, N.S. Mantorova

Department of Biochemistry, Medical, Pharmaceutical and Toxicological Chemistry,
Research Institute of Molecular Medicine and Pathobiochemistry,
Department of Histology and Embryology Krasnoyarsk State Medical University named after Prof. V.F.Voino- Yasenetsky
Department of Photonics and Laser Technologies, IEPRE, Siberian Federal University (Krasnoyarsk)

Key words: brain, autofluorescence, pyridine nucleotides

The paper contains results of the investigation of the laser-
induced fluorescence detection method for the assessment of
brain metabolism in situ through the dura mater. Models of
anoxia and acute brain ischemia were used for the evaluation of
reliability of the method utilizing registration of reduced tissue
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pyridine nucleotides fluorescence, as well as for the assessment
of the viability index, based on the conversion of oxy- and
deoxyhemoglobin. Some pathobiochemical mechanisms of
alterations in the pool of pyridine nucleotides in anoxia and
ischemia were analyzed.
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CucrteMHast HeXOIKKNHCKAas
JMM@PoMa y 00JbHOTIO, CTPAdaIOIIEro
Tyoepkyise3oM u CI1WN oM,
KJIIMHWYECKY MpOTeKaroIas
C CUHIPOMOM OCTpOMH
MMOJIUPAOUKYJIOHEBPOIIaTUN

AA. Casun, ®.A. Barwipos, FO.I. Ilapxomenko, O.A. Tumkesny, .M. Tumkesuu, H.B. Mosranesa, P.B. Mambues, M.C. CkonuH,
JLA. Casun, 10.K. Xoxnos

Mockosckuii 2ocydapcmeentblii MeOUK0-COMamoa02U4ecKuil yHusepcumemn,
Tybepxyaesnas kaunuueckas 6oavruya No 7 2. Mockgbi;
Hugpexyuonnas kaunuyeckas 6oavhuya Ne 2 e. Mockewt

B cmamve npusodumes pedkuii cayuaii cucmemHol Hexo0NCKUHCKOU AUMPOMbL, KOMOPAS KAUHUHMECKU NPOABUAGCH CUHOPOMOM OCMPOIL NOAUPAOUKYAOHEBPO-
namuu. Y 6onavHoeo, cmpadaiouseeo mybepkynesom u CITHJom 6 Hesponoeuueckom cmamyce 6 Oebrome KAUHUKY 8bIABUAOCH 08YCMOPOHHee NOPadCceHle Aule-
BbIX HEPB0B, ¢ NOCACOYIOUUM HAPACMAHUEM GY1b0apHO20 CUHOPOMA, PA3GUMUEM 651020 HAPE3A 8 KPOKCUMAABHBIX OMOeAaX KOHeYHOCMell, HapyuieHuem Obixa-
Hus. Jlemanbolii Ucxo0 HacMynua npu S6AeHUsX OCMpoll cepdeuno-aeeoyHoll Hedocmamournocmu. [Ipu namomopghosoeuseckom uccaedosanuy o0HapyIcera
B-kpynHokaemounas aumpoma MHoNceCmeeHHOI A0KAAU3AYUY, BKAIOHAS NOPANCEHUS UEHMPANbHOU U Nepuhepuueckol HepaHoll cucmemsl, cepoud, Haono-

HYeYHUKO06 U Mceﬁy()xa.

Kmouesbie cioBa: Tyoepkynes, CITA, cucteMHas HEXOMXKUHCKas TuMboMa, TToIMpaTUuKyI0HEBPOIATHS

Beeznenne

penu JuL, UMEIIMX mno3gHue ctaguun BUY-

UHGbEKINHY, TYyOEPKYNIe3 PErUCTpUpyeTcs Ooee uem

y TIOJIOBUHBI TAlMEHTOB. B Hacrosiuiee Bpemst

Haspesna OoJblnas HEOOXOAMMOCTb B M3YYEHUU

0COOEHHOCTEN TeYeHWs COUETAHHBIX MOpakeHUN
HEPBHOI cHUCTeMBI Y 00IMbHBIX ¢ TybepKynezoM u CITUIom,
KOTOpbIE HEPENKO IMPOTeKAlOT aTUIMYHO, W TPEACTaBJISIOT
0OJbIIE TPYIHOCTU B IMATHOCTUKE U jedeHUu. [Ipumepom
TOMY SIBJISIETCS] OTTUCAHHOE HIKE HAOJIONCHUE.

bonbHoit T. 30 neT mocTynui B TyOEpKYNe3HYI0 KIMHUUYECKYIO
OosbHMIy Ne 7 nmemaprameHTa 31paBoOXpaHeHUs! . MOCKBBI
12 guBapg 2010 . ¢ XamobaMu Ha HapyllIeHWe OBIKEHUI B
MUMUYECKUX MBIIIIAX JMIa, TONepXuBaHUe MPU TJIOTaHUM,
HeOOJbIIYIO C1a00CTh B HOTaX, 60U B MPaBOii MOAB3AOLIHOM
obnacTu.

W3 anamuesa: BUY-undexums u rematur C ¢ 1999
IepouHoBbIit HapkoMaH. TyOepKyse3 Jerkux ObUT BbISBJIEH B
2001 r. HeonHokpatHo Jeuwics. [TociaenHuii Kype JeueHus B
utojie 2009 . bein BeImuUcaH ¢ quarHo3oM: O4aroBbIit TYOEPKY-
Je3 nerkux B dase uHbwuiabTpauuu. TyOepKyae3Hblii TIeBpUT
crpasa B (haze paccaceiBanus. BUU-undexuus 1116 (CITUL).
OnuoupHas HapkoMaHus. Tokcumyeckas 3HIe(halonaTusl.
bbiio pekoMeHI0BaHO MPOIOIKUTH MTPOTUBOTYOEPKYJIE3HYIO
Tepanuio B COYETAHWUM C AHTUPETPOBUPYCHOM Tepamueil.
(BAAPT) n nabmonenune 8 MI'L] CITU/.
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3a nare aHeit 1o nocryraeHus B TKB Ne 7 y manueHTa BbIsIBU-
Jlach C1aboCTh MUMUYECKOI MYCKYJIaTyphl, OSBUIMCH 00U B
KHBOTE.

[Tpy mocTymIeHMn: COCTOSTHUE CpeqHEN CTeIEHH! TSKECTH.
bonbHO# noHMXeHHOro nmuTaHusl. KoxHble TOKPOBBI 00bIY-
Hou okpacku. [lpixanue BesukynsipHoe. Al = 120/80 MM pt.
cT. 2ZKUBOT MSITKHMIA, HE3HAUUTENIbHO 00JIE3HEHHbIN B MPaBOi
MOAB3A0IIHON 001acTh. CUMITOMOB pa3apaxKeHus: OpIoIu-
HBl HeT. B HeBpoMOrMyeckoM craryce: TOJTOBHOIM 0O HET.
MeHuHreanbHbIX 3HaKOB HeT. Co3HaHUWe sicHOe. AleKBaTeH,
OpUeHTUpOBaH. [WMerus JUIEBbIX HEPBOB C JBYXCTOPOH-
HuM cumntoMoM bemna (puc. 1). Cne3oreueHue u3 o60ux

puc. 1: [IBycTOpOHHee
/MLEBOTO  HepBa.
benna.

nopaxexue
Cumtom




KIMAHUYECKII PASBOP

rna3. [unepakky3uu u HapyueHuil BKyca HeT. Kpome artoro, y
0O0JTbHOTO BBISIBISUTMCH SIBICHUST OYIb0ApHOTO T1ape3a: ToJoc
XPUIUIBIA, ¢ HOCOBBIM OTTCHKOM, ITOTIEPXUBAHKE TIPU IJI0TA-
HUM, HeOonblias rumnepcanuBauus. [TOTouHBI pedrexc
pe3Ko CHUXeH. [pyObIX mape3oB B KOHEUHOCTSIX HET, HO CYOb-
eKTHBHO OOJIbHOI OTMedaeT CJab0CTh B HOTaX IIPU XOmbOe.
CyxoxunbHble pedaeKChl ¢ HOI CHMXEHBI, HeboJblIas
TUNOTPOGUS MBI TojeHed. [pyObIX UyBCTBUTENbHBIX U
KOOPIMHATOPHBIX HapymieHuit HeT. [lomiaTeiBaHuMe B Io3€
PombGepra ¢ 3aKpbITBIMU TlIa3aMHU.

JlanHble 1Ta00PATOPHBIX H MHCTPYMEHTATbHBIX METOI0B
HCCIeI0BAHNS

PentreHorpacust rpyaHoil KiIeTKM — MHQDUIBTPATUBHBIN
TyOepKyJie3 BepxHell mojau JieBoro Jjerkoro. Y3M opraHos
OpIONTHOM TIOJIOCTH — YBeNWYEHWE TMCUCHW U CEJIE3CHK.
IMpuznaku mopranbHoi TtunepreHsuu. DIIC-g3Ba 3amHei
CTEHKM XeJTyaKa (2 cM), ¢ Ipu3HaKaMU COCTOSIBIIIETOCST KPOBO-
TeUeHMS. DPO3UBHBIN OyIBONT. TOTANTBHBI KaHIUIO3HBIN 330-
(arut. Tactpobuoncusa (3aKimouyeHue ObUIO IMOIYYEeHO IOCie
HACTYIUICHUSI JIETAIbHOTO MCX0oa): B 30He N3bsI3BICHUS CITU3H -
CTOH XeJyIKa Iof cloeM (pMOPMHOMTHOTO HEKpo3a U JICHKO-
LIMTapHOM MH(UIBTpalell B COOCTBEHHON TIIACTUHKE CIU3U-
CTOI MHMUIBTpAT U3 KJIETOK JTUMMOIMTAPHOTO Psiia ¢ IpuMe-
CBIO TIIA3MOIIUTOB, 303MHOMIIIOB. 3aKITIOUCHHUE: TICEBIONNM-
(boma Kenmynka, He MCKIIOYAIONIAsl HATMIUS CUCTEMHOTO JIUM-
(omponudupatuBHoro 3adoneBaHusi. IKI: skromuueckumii
TIpeICepaHbIA PUTM, TaXUKapIys, BePTHKAIbHOE ITOJOXEHHUE
ANIEKTpUUECcKoii ocu cepaua. MccnenoBaHue MMMYHHOTO CTa-
tyca: CD4 —257 xnetok. B KpoBH BBISIBICHBI aHTUTENA K LIUTO-
MeranoBupycHoi wHpekuun. KiwmHWYecKwii aHamuM3 KpoBU
IPY HOCTYILICHUU: JIEMKOLMTHL — 6,24109/1, manoukosinepHbie
— 8%, cermeHTOosimepHBle — 69%, numdomutel — 16%,
MoHOLUTHL — 7%. Dputpouutsl — 4,4491012/1, remorno0us —
143 g/1, rematokput — 334 g/, pomGouutel — 1659109/1, COD
— 20 mm/h. KiuHuveckuii aHaiu3 KpOBM B J€Hb CMEPTHU:
neiikouutsl — 23,24109/1. INanoukosinepubie — 17%, cermeH-
tosinepHbie — 73%, muMbouutsl — 7%, MoHOLUTBL — 3%.
Aputpormtsl — 5,5441012/1, remornobun — 168 g/, reMaToK-
put — 500 g/I, TpomGouuth — 2644109/1, CO3 — 29 mm/h.
BoisiBnennl antutena x rematuty C. Peakuumsa Baccepmana
oTpuIaTeIbHas. AHaIM3 Mo4H Oe3 matonoruu. Koarymorpamma
6e3 maronorun. OT TpOBeIeHNS TIOMOATbHOM ITyHKIIMH 00JTh-
HOM oTKa3ascs.

BonbHOMY TIpoBOIIIACH AE3MHTOKCHKAIIMOHHAS TePAIIusl, BUTA-
MMHOTEpanusi, MpOTUBOTYOepKyyie3Has Tepanus. CocTosiHue
0OJIBHOTO MPOrPECCUBHO YXYAIIATOCH, IPEXIe BCEro, 3a CUeT
OTpUIIATEIbHOM JWHAMUKM B HEBPOJIOTMYECKOM  CTaTyce.
bynbsbapHbie paccTpoiicTBa HapoCau A0 CTENeHU OynbdapHOro
napajinya. BeIBIINCH IPOKCUMATIbHBIE BSUIbIE APE3bl B KOHEY-
Hoctsx. [TamueHT xanoBancs Ha 6oaM B pykax v Horax. Ha 8-e
CyTKu mocne mnoctymieHuss B crauuoHap, 20.01.10 . Hoyblo
COCTOSIHME MMALMEHTa PE3KO YXYIILIIIOCH: OECIIOKOMIN OOLIas
C1a00CTh, CUJIbHAS OMIBIIIKA B ITOKOE. [1py KOHTPOIBHOM peHTre-
Horpahy OpraHoB TPYIHOMN KJIETKM — NMPU3HAKK MOMCErMeH-
TAPHOM ITHEBMOHMU C JIBYX CTOpoH. HecMOTpst Ha mpoBoauMbIe
JieueOHble MeponpusaTUs B 9 4 30 MUHYT 00JIbHOM CKOHYAJICS Ha
(hoHe HapacTaroleii JeroYHO-CepaeYHOI HeIOCTATOYHOCTH.

PCSyJIbTaTbI CCKIIMM: MAKPOCKONUYECKOE OMUCAHUE

Ha ayromcuu: Tpym MOJIOZOTO MYXYHHBI, Pe3KO MMOHIKEHHO-
ro uTaHus. TBepaas Mo3roBas 000JI0YKa Ceporo IIBETA PE3KO
HaIpsDKeHa, B CHHYyCaX XXUIKas KpoBb. MsTKast MO3roBast 000-
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JIOUKa Ha BBIMYKJIbIX TIOBEPXHOCTSX MOJYLIapUi XKe1eo0pa3Ho
OTEYHasI, C MEJKIMH TIOCKAMU KPOBOM3MUSHISIMH 110 0,3 cM,
VTOJIIEHA B 00JIaCTH OCHOBAHUS, ceporo 1pera. JKemymouku
MO3ra HECKOJbKO PacUIMpeHbl, 3MEHIMMa 3epHUCTas, TYCK-
nasg. Ilomymapus CUMMETPUYHBIC, M3BWIMHBI YIUIOIIEHEI,
60po3nbl cyxeHsl. TomoBHoit Mo3r 1500 rp. Ha MunmammHax
MO3XeUKa Pe3KO BbIpaXeHa CTpPaHTYIsALMOHHas 6Gopo3na.
000I0YKM CIIMHHOTO MO3ra B IIEHHOM W TPYTHOM OTIeIax
PBHIXJIO CTIASTHBI, YTOJIIIEHBI, CEPOBATOTO IBETA, C KPOBOUBJIHS -
HUSIMM TIETEXMATbHOTO BMJAA, PUCYHOK CIIMHHONO MO3ra Ha
TOTIePEYHBIX pa3pe3ax cTepT. [Ipu peBU3NK KPYITHBIX HEPBOB:
CEIANUIIHOTO B BepXHEH 9acTH, OJIyKIAIONIET0 B TPYTHON U
OPIONIHOM YacTsIX MaKpOCKOIMYECKU OMpenessioTcsl BepeTe-
HOOOpa3Hble YTOIIIEHUs A0 | CM MO XOAy HepBa, 0COOEHHO
BBIpaXXeHHBIE B 00JTACTH TyTH aOPTHI ITO X0y BeTBeii N. vagus,
I1e OHM MPUHMMAIOT XapakTep y31oB Ao 2 cM. Ha paspese
VTOJNIIIEHNS TI0 XOMy HepBa M Y3JIbl UMEIOT BHJ OITyXOJIEBOI
TKaHU CEpO-KeJITOBATOro 1BeTa. B OpromiHoi vacTu OJyxX-
JIAIOIEro HepBa y3J0BaTble YTOJIICHUS OMYyXOJNeBOM TKaHU
MMEIOTCS B HIDKHEH YacTH MHUIIEBOJIA C TIEPEXOIOM Ha Tepesi-
HIOIO CTEHKY XXeJTyaKa. B 1eBoii mieBpaabHOI ITOJIOCTH CTIaey-
HBIH MPOLIECC T10 33HEN MTOBEPXHOCTH JIETKOTO, BEPXHAS OIS
C pyOIIOBBIMM M3MEHEHUSIMH, B 00JTACTH BEPXYIIKH Ha paspe-
3aX ONpENeITIOTCS MHKAIICYIMPOBAHHBIC OYaKKU CEpO-KeJ-
TOTO 1[BETa, CIMBAIOIIMMUCS 10 pa3Mepa rOpOIIMHbBI MECTaMU
C KalblMHUpOoBaHUeM. Ha pa3pesax jerkux Ha o01eM TeMHO-
KpacHOM (poHE B HMXHEI I0JIe ciieBa, B BepXHEH M HIDKHUX
JIOJISIX CIIpaBa — MUJIMApHbIe eMUHUYHbIC BBICHINAHUS CEPO-
JKENTOTO I[BeTa M TUIOTHBIE OYaru 3epHUCTOTO BHA CEPOTO
IBeTa M0 2 CM C Pa3MBITHIMK TpaHUIaMu. BHyTpurpymHbie
numdatnyeckue yaibl 10 1 cM, CassHbl MeX1y co00i, Ha pa3-
pe3ax py0110BO M3MEHEHHBIE, CEPOTO 1IBETA, C KaIbLIU(pHUKATA-
mu. [lapaaopTanbHble, MOANCYCHOUHBIC, Me3€HTEpUAIbHbIC
JuMdaTUIECKue y3/bl PE3KO YBEIUUEHBI, MECTaMM 00pa3yIoT
KOHTJIOMEPATHI 10 4 CM, Ha pa3pe3ax IPeACTaBIeHbl COUHOM
KeJITOBATO-CePOit TKaHBIO OIyxoJieBoro Bupa. Cepalie pa3mMe-
pamu 10x9x7 cm, maccoii 330 rpamm, Ips0J0BaTON KOHCH-
creHmu. IIpaBoe mpeacepaue yToimieHo U AehOPMUPOBAHO
OITYXOJICBUIHBIMY Y3JI0BATEHIMK 00pa30BaHMSMHU, BPACTAIOIIN -
MU B CTEHKY Ha IPOTSXKEHUU 5 CM, MECTaMU IIPOHMKAS Ha BCIO
TOJIIY CeplevHOl MBIIIHL. Ha paspe3ax y3ioBaTast TKaHb —
OITyXOJIEBOTO BHIA, COYHAs KEJITOBATO-CEPOBATOrO IIBETA.
B mpucreHOYHOM 3HAOKapae OyYaroBble KPOBOU3IMSHUS.
B mmieBome y9acTKM TBOPOKMCTOTO HajieTa Ha BCEM TIPOTS-
KEHUH, 0COOEHHO MACCUBHBIC B 00JIACTHU IJIOTKH, TIPH CHITUU
MOBEPXHOCTh MUIIEBOIA 3PO3MPOBAHA, TEMHO-KPAaCHOTO
uBeta. Ha cepo3Hoit obosouke nepemHedl U 3aaHell CTEHOK
KeJTyIKa — OIMyXOJEeBUIHBIC YTOIIIECHNUS 10 4 cM. [1pu BCKpHI-
U B TipocBeTe 10 100 M comepXuMOro, HalmOMUHAIOILETO
«KO(eiiHyIo TyIly», Ha 3aAHEl CTeHKe Tesa Xejayaka oOHapy-
KEHO OOIIMPHOE M3BSI3BICHUE 0 4 CM C IUIOTHBIMH XEJTO-
CEPBIMU KpasiMH, 3a CYET Pa3pacTaHUI OIYXOJEBOM TKaHU, U
PBIXJIOTO BHIA CEPO-KPAaCHBIM JTHOM 3a CUET CBEPTKOB Oypo-
KpacHOTo I1BeTa. B mpocBeTe TOHKOM KUK — OOMIIBHOE KPO-
BSIHUCTOE COIEPXUMOE, B IIPOCBETE AMCTANbHBIX OTAENOB TOJI-
CTOM KWIIKM COAEPXUMOE, HAOMMHAIOUIEE <«MEJIeHY».
[MpaBeIil HANITOYEYHUK C CEPOBATO-XKEATOBATHIMU IISITHUCTHI-
MU YTOJIILEHUSIMU KaIlCYJIbl.

[Ipu rucTOMOrMYECKOM MCCIEN0BAaHUM B JIETKUX OOHapyXeHa
KapTWHa BSJIO TIPOTPECCHPYIONIETO TyOepKyne3a — OpraHu-
3YIOIIMECS alMHO3HBIE OYaXKM Ka3e03HOTO/TyOepKyJIe3HOTO
Hekpo3a (puc. 2), MPOAYKTUBHbIE IpaHyJIeMbl ¢ 00BI3BECTBIIE-
HUEM, IDIEBPO-ITHEBMOCKIICPO3, 0YAroBas THOWHAS ITHEBMO-
Hus. Bayrpurpynnsie mumdoysisr (BIJIY) ¢ pemykimeit mim-
houHoM TKaHU, PUOPO30M, YUaCTKaMK THATMHO3a U TIPOAYK-
TUBHO-HEKPOTHIECKUMH TYOEepKYJIEe3HBIMU TpaHyJIeMaMHu.
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puc. 4: B-KpynHokneToyHas numgoma xenyaka. x250. [eMaToKCUANH-3031H.
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TucrobakTeprockonuuecku npu okpacke mo Lunb-HunbceHy
B (okycax Ka3eo3HOro Hekposa BIJIY BBISIBICHBI KMCTOTO-
ycroitunBbie MuKoOakTepuu (KYM+).

[Ipu ayToncuitHoM uccienoBaHUM cepiiia 0OHapyXeHa OIyX0-
JieBast MHGUIBTPALNS SIMU-MHUOKapaa. [1py MMMYHOTHCTOXH-
MMYECKOM MCCIIEIOBAHMM YCTAHOBIEHO, YTO TKAHb OMYXOJIU
npeacrapieHa auddysHoit B-kpymHokieTouHoi nuMpoMoii
(puc. 3). OmyxoneBble KIeTKN WHOUIBTPUPYIOT KapIHOMHUO-
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puc. 5: B-KpyMHOKNETOYHas MMGOMA HAAMOYEYHNKA W OKOMOHAMOYEYHIKOBON
knetyatku. x 120. [eMaToKCUMMH-303MH.

o N IR U o
puc. 6: B-kpynHokneTouHas MMAdoMa C nopaxeHuem bnyxaatoliero Hepea. x250.
[eMaTOKCUIMH-303MH.

puc. 7: MepvsackynspHast MHOWIBTPALMS CERAMMLLHONO Hepea MMAOMOIA. x250.
[eMaTOKCHIIMH-303MH.

LUTHL. B Kpasx s13Bbl Xenyaka — auddy3Has MHQUILTpaLys
OTyXONIEBBIMU KJIETKAMHM C yJacTKaMM HEKPO30B M pacriana
TKaHU (puc. 4). Co CTOPOHBI KaIlCyJIbl HAAIOYeYHNUKA T Dy3-
HBIi POCT OIYXOJNEBBIX KJIETOK C PacIpOCTpaHEHUEM W
MHQUIBTpaLel KopHl (puc. 5).

[Ipu THCTOMOTMYECKOM MCCICIOBAHIN TOPAKEHHBIX KPYITHBIX
HepBOB — Onyxnatouiero (puc. 6) u cepanuiiHoro (puc. 7)
obOHapyxeHa B-kpynmHokjeTouHast tumdoma.
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puc. 8: B-KpynHOKNETOYHas MUMGIOMA C MOPAXEHUEM NEPEIHETO CMIMHHOMO3TOBOO
KOpeLLKa v anuaypanbHoi knetyatku. x400. TeMaToKCUMH-3031H.

B 3aBUCHMOCTH OT TMJIOCKOCTH cpe3a, «pUCYHOK» OITyXOJIU Hep-
BOB OBLT pa3inuHblid. Ha momepeyHbIx cpe3ax ompenessioch
«ceTeo0pa3HO-MO3aMIHOE» PACIIPeie/IeHUe OIYXOJIEeBBIX KIIe-
TOK, PacTyIIXX, TO-BUIUMOMY, IO TMPOCTONKaM COCTUHUTENb-
HOIf TKaHM HepBa. Ha IIpomoTbHEBIX cpe3ax OMmyXoJIeBble KICTKI
OBbLTM TIOCTPOEHBI ATUHHBIMU TSKUCTBIMM KOJJOHHAMH — ITy4-
KaMu. Ha oThoenbHBIX yyacTKax pocT omyXoiu Obu1 auddys-
HbIl. B 000/104Kax TOMOBHOTO MO3Ta OTPENESIOTCS CKOTLIe-
HUS OIYXOJIEBBIX TMM(MOUTHBIX KJIETOK B BUIE TsKeil. B msir-
KUX MO3TOBBIX 000J10YKaX CIMHHOIO MO3ra OIyXOJeBbie
MH(UIBTPATHI C TIEPEXOOM Ha TBEPIYIO MO3TOBYIO 00O0JIOUKY,
MEPUHEBPUIA, SHIOHEBPUM, COCYAbl CIIMHAJIBHBIX KOPEIIKOB
(puc. 8). Umetotcst hoxychl auddy3Horo pocra TumM¢poMbl B
BUJIE CIUIOIIHOM OTMYyXOJIEBOW MACChl, BKIIIOUAIOIIEH MSTKYIO,
TBepaylo 000JI0uKy, cocyabl U Kopemiku (puc. 9A, 9b). Ha
OTIEbHBIX YYaCTKaX OMYXOJIEBbIE KJIETKU C MSATKUX 000J04eK
CIIMHHOTO MO3Ta IT0 XOIy COCYIOB M COeIUHUTEIbHOTKAHHBIX
MEPEropoioK pPacIpOCTPAHSIIOTCS Ha BEIIECTBO CIIMHHOTO
Mosra. Ha pasHbIX yyacTKax CIIMHHOTO MO3ra KOpPEIIKOBbIE
HEPBBI M COCYIBI, TPOXOASIINE B SMUAYPATLHOM IIPOCTpaH-
CTBE, a TaKXe CIIMHHOMO3TOBBIE TAHIIMU TPy0O M3MEHEHBI
BOCIAJIUTENILHOM 1 OMyX0J1eBoi MHPUILTpaLueil. B kopemikax
— SIBJICHUS TIEPH- U SHIOHEBPUTA, B CIIMHAIBHBIX TAHTIHAX —
«CEeTYaTBI» POCT OIMYXOJIEBBIX KJIETOK, 3HAUUTEIbHbIC U3MEHE-
HUSl TAHTMO3HBIX KJIETOK, MHOTHE M3 KOTOPBIX, CIAaBICHHbIC
OITyXOJICBBIMU CKOIUIEHUSIMH, HAXOISITCS B COCTOSTHUH JIeTeHe -
pauuu u atpodun. B uccneayeMbix muMdoysnax pucyHoOK IoJ-
HOCTBIO CTEPT 3a cueT AucbY3HOTO POCTa OMyXONEBbIX KJIETOK.

Ilocne mpoBeneHHOro MCCIENOBaHUSI BHICTABJIEH IaTOJNOrO-
aHATOMUYECKUI AUArHO3;

OcnosHoe 3a6onesanne: BUY-undexius 4 B cranust (uMMyH-
HbIi 67107 TToJoxXuTeNbHBIA No 1232 ot 19.07.2004 rona).

Bropuunbie 3a0oneBanus: B-xpymHokiaeTouHas numdoma
MHOXECTBEHHO! JIOKAIM3allUK ¢ TIOPaXXEHUEM MapaaopTalb-
HBIX, TIOANEYEHOUHbIX, ME3EHTEPUAIbHBIX TUM(OY3IO0B, Cepi-
11a, HaIMOYEeYHNUKa, Xeayaka ¢ (hOpMUPOBAaHUEM OOIIMPHOTO
U3bSA3BIEHNS B HUKHEN TPETH TeJla M0 3a[Hell CTEHKE, FOJI0B-
HOTO ¥ CIIMHHOIO MO3ra, CIIMHHOMO3IOBBIX KOPEIIKOB, OIyX-
JAIONIETO, CENaIMIIHBIX HEPBOB.

JyicceMMHMPOBAHHBII TyOepKysie3 Jerkux (aza BSUIOro mpo-
TPECCHPOBaHISI): MHKAIICYIMPOBAHHBIC 1 KaIbIIMHUPOBAHHbIC
Ka3€03HbIE 0Yaru B BEpXHeEii 10J1€ ICBOTO JIETKOT0, MPOXYKTHB-
Hble TyOEpKy/e3Hble TPaHYJIEeMbl B HIDKHEM ¥ BEpPXHEH IOMSIX

CvcTemHas HexomkkuHckas numdoma y 6obHoro ¢ Tybepkynesom 1 CrIMTom
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puc. 9: A — B-KpynHOKNETO4HasA MMM MArkitx 060M04EK ¥ BELLIECTBA CMIHHOMO
Mo3ra. x250. [eMaToKCUNMH-303MH. b — B-numdoma Markux 06onouek u
BELLIECTBA CMIVHHOrO Moara, GparMeHT pucyHka 9A. x400. MemarokcumH-
303VH.

MPaBOro JIETKOro, MHEBMOCKIEPO3, obMuTepanus craikamu
JIEBOV TUIEBPAIbHOM MONOCTU; TYOepKYAe3HbId JUM(bageHUT
BHYTPUTPYIHBIX JTUMDATUUECKUX Y3/I0B (TMCTOOAKTEPUOCKO-
nuyecku KYM +).

JIBYCTOPOHHSISI OJTMCETMEHTapHas THOIHAs THEBMOHMS (0aK-
TePHOCKOIIMIECKN KOKKOBasI (h1opa). MUKOTHYECKMIA SI3BEH-
HBIii 930(parut.

OcI0XHEHHS: COCTOSIBILIEECS KEMYIOYHOE KpOBOTEYEeHHUE (B
MPOCBETe TOJNCTOM KWIOKM CONCPXKHMMOE  «MelieHa»).
Temopparuyeckuii CUHIPOM: KPOBOM3IMSHUS B CIU3UCThIC
000J10YKM PECIIMPATOPHOTO, THIIEBAPUTENIBLHOIO, MOYEIIOJI0-
BOTO TPaKTOB, MSITKHE MO3TOBBIE 000JI0YKM, 3muKapa. Otek
FOJIOBHOTO MO3Ta.

ComnyrcTByromue: HapKoMaHus (TT0 TAHHBIM MeJI. TOKYMeHTa-
uK). XpOHUYEeCKUI BUPYCHBIA rematut «C», TsoKeaoe Teye-
HUe.

3akmoyeHre matoJioroanatoMa: cMepTh 30-JeTHEro HapKoMa-
Ha, CTPalaBILIEro BSJIOTEKYIIMM TYOepKYJIe30M W XpOHHUYE-
CKUM BUpYCHBIM TenatutoM «C», Hactynuaa oT BUY-unbpex-
UM TIpYA Pa3BUTHH BTOPMYHBIX 3a00NIeBaHWIA, TOMUHHPYIO-
MM U3 KOTOPBIX SIBUJIACh B-KpymHokIeTouHas aumd@oma
MHOXECTBEHHOM JIOKATN3aII1H.
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Kpatkoe oOcyxnenme: 3710Ka4eCTBEHHBIC JUMMOMBI COCTaB-
Js1i0T M1k 1% Beex omyxouneit Mosra. MIx yactora — 5 ciyyaeB
Ha 10 MuoHoB HacesieHus1. [IporHO3 py OTCYTCTBUM Jieye-
HUS HeOJTarOMPUSTHBIN, XOTS B TIOCJEIHMUE TOIBI COOOIIACTCS O
cnyyasx pemuccuu Ha GoHe couetaHust BAPT u xumuorepa-
MUK, a TaKKe OONyJyeHWs] BCETO MO3ra. OTH OMyXOJH
TMOSIBJISIOTCS TIPEUMYIIIECTBEHHO Y MAIIMEHTOB C UMMYHOIe(hHU-
uutoM [1]. Mo nanubiM Kpuctunana Xoddmana [3] aumdombl
— 3TO 3J7I0KaYeCTBEHHBIE HOBOOOPA30BAHUS JMMGMATHIECKOM
CHCTEMBI, KOTOpBIE OBICTPO PAcTyT W TIPOTPECCHPYIOT, M B
OTCYTCTBUM JICYEHUS Yepe3 HECKOJbKO Heledb MM MecseB
MpUBOAAT K cMepTtu. Pasmuuator numdorpaHyaeMaro3
(60me3Hb XOMKXKWHA) M OOJBIIYI0 TPYIIY HEXOMKKMHCKUX
mumpom. Y BUY-uHGULMPOBAHHBIX MALIMEHTOB BCE THUIIBI
JTUMQOM BCTPEUAIOTCS TOpa3ao yalle, 4YeM y HenH(pUIIMPOBaH-
HBIX, OTHAKO 0COOECHHO YacTO Y HMX BCTPEYAIOTCSI HEXOMMKKIUH-
ckue B-xieTouyHble JTMMGOMBI BBICOKOM CTEeMEHM 3710Kaye-
ctBeHHoCcTH [7]. CuctemHas B-xietounas mumdoma, a Takke
MepBUYHAS JTUM(pOMA LIEHTPATbHONW HEPBHOI CHCTEMBI ITPO-
SIBJISIETCS Yyallle BCero LepedpajbHbIMU XajnobaMu (roJoBHas
00J1b, I3MCHEHSI TMYHOCTH, HAPYIICHNS KOHIIEHTPAIIH BHU-
MaHHS, OYaroBble HEBPOJOTHMYCCKUE HapylieHus) [4].
Ceoeobpazue 0anH020 cayuas — 6 0e3y0eplcHOM NOAUOPSAHHOM
npo2peccupoBanuy AUM@oMbl ¢ HeoObIMHO DPACHPOCMPAHEHHbIM
nopajceruem yeHmpabHol u 0cobeHHo nepugheputeckoil HepeHoil
cucmembl, 4mo KAUHUHECKU NPOSBUA0CH CUHOPOMOM OCPOLl NOAU-
DAOUKYA0OHe8PONamMUL, 4Pe36bi4aiiHo HOXONCUM HA CUHOPOM
Tuiiena-bappe [2]. Tuctomormyeckass KapTHHa IOPaXKEeHUS
MepeHUX KOPEIIKOB U NepudepuyeckKrux HEpBOB B MpeaCTaB-
JIEHHOM HAaOJIOfIeHUN XapaKTepu30Baiach WHOWIBTpAIUEit
3JI0KaYeCTBeHHBIMU B-muMdounHpiMu Kietkamu. Kpome
9TOr0, MaKpPOCKOMMYECKU IO XOMy HEPBOB OMNPENE/SUIUCDH
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BEPETEHOOOpa3HbIE YTOJILIEHMS BILUIOTh 0 00pa30BaHUsl OIy-
XOJIEBBIX Y3JI0B.

O4YeHb CITOKHO OOBSICHUTH OCTPOTY M CUMMETPUYHOCTb TTOpa-
XKeHUS TepudeprnuecKoil HEPBHONH CHUCTEMBI B JAaHHOM
HaOJIIOIEHUH, YTO Pe3KO OCIOXHIIO MpoBeacHIe TuddepeH-
IIMAJbHOTO IMAarHo3a ¥ TO3BOJIMIO 00CYXIaTh BO3MOXKHOCTh
Pa3BUTHA Yy JAHHOTO ITallMeHTa cuHapoMa [ifeHa-Bappe —
OCTPOM ayTOMMMYHHOM IIOJIMHEBPOIATUM, HEPEIKO BCTpE-
vatomeiics y BUY-unduumposanusix [2]. IMpuxuszHeHHas
IVaTHOCTHKA B-KiieTouHOi TMM(OMBI B JaHHOM clTydae Oblia
MPAKTUYECKU HEBBITOJHUMA BCIEICTBUE TSAKECTU COCTOSHUSA
0O0JTBHOTO ¥ CTPEMUTEIBHOCTY HapacTaHHsI HEBPOJIOTUYECKUX
cUMIITOMOB. M3BecTHO, YTO TOpaxeHue IeprudepuIecKon
HEepPBHOI CUCTeMBI IIpH JUM(GOMax BCTpeyaeTcs He OoJiee yeM
B 5% cnydaeB M MOXET TIPOSIBISTHCS B BUIE TUIEKCOTIATHUM,
pamuKyJIomaTuu, HeiipoHonatuu [6]. B nutepartype omucaHbl
MYJIbTH(OKaIbHAsS MHOUIBTPAILUS HEPBOB OIYXOJEBBIMU
KJIETKaMHM, acCOLMMPOBAHHBIN ¢ TMM(OMON BaCKYIUT MEpH-
(hepruecKoil HEPBHOMU CHCTEMBI, ayTOMMMYHHBIE TIOJTMHEBPO-
naTtuu (6onblIe XapaKTepHHI 11 0ose3HU XOoMKK1Ha). B ciy-
yae, onucaHHoM Griggs J.J. ¢ coaBTopamu, peyb L1Ia 0 XpOHU-
YeCKOi BOCIAIUTEIbHON AeMUETMHU3NUPYIOUIEH ITOJTMHEBPO-
MaTUU TIPU HEXOMKCKUHCKOM TUMQOME, COMTPOBOXKIAIONIEHCS
TIOBBIIIEHUEM OeJIKa B JIMKBOPE M SBICHUSIMU JAeMUCTNHI3A-
1w 1o fanHeiM OHMI Ho y GobHOTO He ObITO TyOEepKyIe3a
n CIIN/a [5]. HecomHeHHO, pe3Kuil pocT KoauuecTBa 00J1b-
Hbix ¢ BUY-unpekuueir u CIIWdom Oyaer B AaibHeieM
TOJBKO YBETMYMBATh KOJIMUYESCTBO Pa3IMYHBIX BapHaHTOB
MOpaXeHHsI HEPBHOM CUCTEMBI, KOTOPhIE 10 HEIaBHEro Bpe-
MEHU CUMTAJIUCH PEAKUMH.

5. Griggs J.J., Commichau C.S., Rapoport A.P., Griggs R.C. Chronic
inflammatory demyelinating polyneuropathy in non-Hodgkin's lym-
phoma. American journal of hematology 1997; 54 (4): 332—334.

6. Hughes R.A., Britton T., Richards M. Effects of lymphoma on the
peripheral nervous system. J. R. Soc. Med. 1994 Sep.; 87 (9): 526—530.

7. Levine A.M. AIDS-related lymphoma: clinical aspects. Semin.
Oncol. 2000; 27: 442—453.
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Systemic non-Hodgkin’s lymphoma in patient with tuberculosis and AIDS with clinical presen-
tation of acute polyradiculoneuropathy
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A rare case of systemic non-Hodgkin’s lymphoma that clinical- oped later. On autopsy large B-cell multifocal lymphoma was
ly manifested with acute polyradiculoneuropathy is described in found, which affected central and peripheral nervous systems,
the article. The patient with tuberculosis and AIDS was admit- heart, adrenals and stomach.

ted to the hospital with bilateral paresis of facial nerves. Bulbar
palsy, proximal flaccid paresis and respiratory disorders devel-
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HuaTtepdeiic MO3r-KoMIblOTED
KaK HOBAasI TEXHOJIOTUS
HepopeadouInTaluu

0.A. Mokuenko, JI.A. Yepnukosa, A.A. ®ponos

Hayunoiii yenmp nesponoeuu PAMH,
Huemumym evicuieil Heparoli desmenvocmiu u Helipogusuonoeuu PAH (Mockea)

Hrmepgeiicol moze-komnvromep (UMK) — amo ungazustbvie uau HeuHeasugHble MexHoA02UU, H0360AAI0UUE HPEOODPA308bIBAMb HEKOMOpble Helpodu3uonoeu-
ueckue CUeHaNb! 8 KOMAHObL, AOPecoBAHHbIe BHEUIHEMY MeXHUYECKOMY YCmpolicmay uau Komnslomepy. B nociedue 200bi daHbie mexHOA0UY GKMUBHO Pa3-
pabamoieaiom 045 RPUMEHeHUs 8 PedOUAUMAYUYU RAYUEHMOB C HeapoaoeuueckuMu 3a6oesanuamy. Takue unmepgeiicel MO2ym caydicump cpeocmeom 63au-
MOOIICMBUS C OKPYICAIOUSUM MUpoM 04 00abHbIX ¢ curdpomom locked-in. C nomouivio unmepebeticos nayuenmoi ¢ 08U2amMeAbHbIMU HAPYUIEHUAMU MO2AU Obl
ynpaeasimy poGomu3UPOBAHHLIMU NPOME3AMY, UHBANUOHOI KOASCKOU U NPOYUMY BHEUIHUMU meXHuYeckumu ycmpoticmeamu. TIpumenenue unmepgeiicos ¢
6uonoeuueckoll 06pamHoli c6s3b10 Modicem cnocobCma08anp NPagUALHOL Peopeanu3ayuLl Kopsi 201081020 Mo32a npu ee nospedrcdenuu. CoenacHo danHsim npo-
Be0eHHbIX UCCAe008AHUIL, NAYUEHMbI C HEBPOAOUHECKUMY HAPYWEHUAMY CHOCOOHY! 081a0eeamb mexHoAoeuell unmepgeiic Mose-komnviomep. Tem He menee,
05 anvHetiwell ouerKu nomenyuansHoii poau mexronoeuu UMK 6 peabusumayuu nayuenmos ¢ Hegpoaoeuueckumu 3a601e6aHuIMu Heo0Xo0umbl boaee Kpyn-

Hble KOHmMpoAupyemble KAUHU4ecKue uccaedosanus.

KmoueBbie ciioBa: MHTepheiic MO3r-KOMIIBIOTED, MOCTMHCYIBTHBIN reMurnape3, HeipopeaduauTaIus

YeTpoiicTBO M pa3HOBHIHOCTH HHTEPdEiica MO3r-KOMIBIOTED

TeX IMop Kak B Hauajie XX BeKa Ha OCHOBE MCCIIENO-

BaHuii [aHca beprepa Obu1a pazpaboTaHa 3/1€KTpo-

sH1edanorpadus, yMbl MHOTHX YVICHBIX 03apHiia

uiest 0 BO3MOXHOCTH CUMTBHIBAHUS MBICNICH Yeso-

BeKa MpU TMOMOLIM pPErucTpaluu akTUBHOCTHU
Moara. [TocreqHne JOCTIDKEHNS B 00J1aCTH pa3pabOTKU U YCO-
BEPILCHCTBOBaHMS TaTYMKOB M YBETMICHUS BHIYMCIUTEIBHOM
€MKOCTH KOMITBIOTEPOB MpPUBEIU K co3aaHuio B 1970-x rogax
untepdeiicoB Mosr-kommneiotep (MMK) wnu no-anrmuiicku —
Brain-Computer Interface (BCI) [53]. BT cucTteMbl 1m0o3BO-
JIIIOT OCYLIECTBIATh TpsMOe Mpeodpa3oBaHUE TaHHBIX 00
ANEKTPUIECKON WM MeTabOJMUeCKOM aKTMBHOCTH MO3Ta
YeJI0BeKa MJIM XXUBOTHOTO B CHTHAJIBI YIIPABICHUS BHEIIHUM
TEXHUYECKUM YCTPOKMCTBOM.

CymecTByroT MHTep(EWCH, B KOTOPBIX B KAUeCTBE CHTHAJIOB,
OTPaKAIONINX aKTUBHOCTH MO3Ta, MCIIOIB3YIOTCS SIIEKTPOKOP-
tukorpamma (DKol') nnm uMnynbcHas akTUBHOCTh HEMPOHOB,
PETUCTPUPYEMBIX OTHUM WJIM MHOXKECTBOM BXMUBISIEMBIX B
TKaHb MO3Ta MHKPOJIEKTPOAOB. DTU CHUCTEMBI SIBIISIOTCS
nHBasuBHBIMU [14, 17, 47, 51, 52]. B HeMHBa3UBHBIX MHTEP-
(hbeiicax TPOM3BOMUTCS PETHCTpAlMS 3IEKTPO3HIIedaTorpam-
MaI (BO1) wm MmarauTosHIEehazorpamMmel (MOI) [4, 7, 32, 40,
58]. TlocnemHumu pa3paboTKaMu B JaHHOM HarmpaBleHUN
cTany uHTepdeiichl, OCHOBAaHHBIE HAa IPUMEHEHUH (PYHKIINO-
HaJIbHOM MaTHUTHO-pe30HaHCHOI ToMorpadun (GMPT) wm
CTIIEKTPOCKOIMUU B OJTVKHEN MH(ppaKpacHoit obxacT [48].

B nocnennue rogpt UMK akTtuBHO pa3pabaTbIBalOT AJIs MIPU-
MeHeHMS B HelipopeaOumuranyu. CyIecTByeT IBa OCHOBHBIX
HampaBleHUS pa3paOd0TKU MHTepdeicoB ISl 3TON LieJu.
[lepBoe HampapieHMe — TaK Ha3blBa€Mble BCIIOMOTraTelbHbIE
(assistive) MHTepdeiichl, KOTOPbIE MOTYT OKa3aThCs €IUHCTBEH-
HBIM KaHaJIOM OOIIEHUS ¢ OKPYKAIOIINM MUPOM IUTST OOIBHBIX
C BBIPAXEGHHBIMM JBUIaTeJbHBIMU HApYyIICHUSIMU KOHEYHO-
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CTei MJIM MUMMYECKON MYCKYJIATyphl (IIPH IOCTHHCYJIETHOM
WM TIOCTTPaBMAaTUUECKOM TMape3e, OOKOBOM aMHUOTpoduye-
CKOM CKJiepo3e 1 ap.) [4, 26]. [TalueHTHI ¢ TOMOIIBIO MHTEP-
(beiica cMorI OBl YIIPABISATh POOOTU3UPOBAHHBIM IPOTE30M
PYKM, MHBaJIMAHOM KOJSCKOM, (PYHKIIMOHATBHOMN 3EKTPOCTH-
myJsiieit (OOC), cnerduyuecky akKTUBUPYIOIIEH Mapanin3o-
BaHHBIC MBIIIIB, ¥ MPOYMMHU BHEITHUMH TEXHUIECKMMU
ycTpoiictBamu [22, 42, 52]. B mocnenHee BpeMst 0cob0e BHUMA-
HUe yhenseTcsl pa3paboTKe JAPYroro HarpapieHHs MPUMEHe-
Hug MMK — Tak HasbiBaeMbIX BOCCTAHOBUTEIbHBIX
(restorative) mHTepdeiicoB, 00yYeHHE C MOMOLIbIO KOTOPHIX,
Onaromapsi OMoJOTMYECKOi 0OpaTHOM CBSA3M, MOTJIO ObI CIO-
COOCTBOBaTh PeOPTaHM3aAIMU KOPHI TOJIOBHOTO MO3Ta IIpHU €e
nospexaenusix [9, 10, 13, 15, 37, 44].

KOMMBIOTEP
Boizenetme pabounx nokasareneit 330
Pacno3Haganue yrpaensiolLei KOMaHbl

BHELLIHEE TEXHUECKOE
YCTPOIACTBO

99T - anexTpozbl

SHLEPATIOTPAD

puc. 1: O6iiast cxema cucTeMbI MHTEPEIiC MO3r-kombioTep Ha npumepe 33r-UMK.



TEXHOMOTMA

B obmem ciyyae cxema UMK cnenytomas. CurHasbl akTUBHO-
CTH MO3Ta PErMCTPUPYIOTCS C TOBEPXHOCTH TOJIOBBI WU C
TIOMOIIIBIO BXUBJISIEMBIX 371eKTpofoB. C MOMOIIBI0 KOMIIbIO-
TepHOI1 00pabOTKU U3 TOMYYEHHBIX CUTHAJIOB BBIACSIOTCS
KOMTIOHEHTBI, 3HAYMMBbIE JUISI YTIPABAECHMS BHELTHUM YCTPOIi-
CTBOM. 3aTeM MPOUCXOAUT MPEOoOPa30BAHUE STUX KOMIIOHEH-
TOB U (HhOPMUPOBAHME KOMAHJBI, TIEPENaBaeMOil Ha BHELIHEE
YCTPOICTBO, HANpUMEpP, MOHUTOP KOMITbIOTEpa, obecreyuu-
BAIOIMI BBIOOP HYXXHOTO CIOBA WJIM OYKBBI; MaHUMYJISTOP
WUHBATUIHON KOJSICKY; Wiy TpoTe3 pyku (puc. 1). B UMK, xax
MpPaBUIO, TaK Xe BXOAUT CHCTEMa, TOCTABISIONIAS MO3TY
MH(OPMALIUIO O Pe3yNbTaTax BBITOTHEHUST KOMaH bl (OOBIYHO
C TIOMOUIBIO 3PEHMS).

WNusasususie UMK

B cepemune meBSIHOCTBIX TomoB XX BeKa MOCIEe MHOTOJIETHHX
SKCIIEPUMEHTOB HA XMBOTHBIX HAYAIUCh UCCIENOBAHUS II0
npumeHenuto UMK st BocctaHOBIEHUS cliyXa, 3peHUs WU
JIBUTATeNIbHBIX (DYHKIMIA y moneit. [Ipu 3ToM 11 BOCCTaHOB-
JICHUS 3pUTETBHON WM CIIYXOBOHM (DYHKIIMH HMCIOJNb30BAJINCh
HNMK, obecneunBaroiye OMTHOCTOPOHHION nepenauy MHQop-
Mally 0T KOMITbIOTEpa K MO3TY, a JJIsl BOCCTAHOBJICHWS IBTa-
TEJIbHOM (PYHKIMU — OT MO3ra K KOMITbIOTEPY.

UccnenoBatenn u3 VYHuBepcuteTa OMOpU B ATJIaHTe,
E Kennedy u R. Bakay, B 1998 romy BnepBble yCTaHOBMIU
UMILTaHTaT B TOJIOBHOIM MO3T YeJloBeKa C LeJIblo BOCCTaHOBJIE-
Hus aBuraTenbHOM (yHKIWM [23]. TlammeHTKe, cTpamaromeit
OOKOBBIM aMUOTPO(UUECKUM CKJIEPO30M C CUHAPOMOM
locked-in, ObUIM BXUBAEHBI HEUPOTPODUUECKUE STEKTPOIBI, U
B TeUCHHE HECKOJBKMX MECSIeB MPOM3BOAMIACH 3alliCh
aKTMBHOCTU HEHPOHOB €€ rojJoBHOro Mo3ra. IlanueHTtka cMo-
[Jla KOHTPOJMPOBaTh HEHPOHHBIC CHUTHAJIbBI, MepefaBas TeM
CaMBbIM KOMaHIIbI BHEIITHEMY YCTPOICTBY. DTO OBLIN CUTHAJIBI C

puC. 2: WHBa3mBHbIA MHTEPEIC MOr—KOMMLIOTED.

A - naryuk BrainGate; b — Mukpodotorpadus fatunka ¢ anextpomamu, 96 u3 koto-
PbIX PErUCTPUPYIOT aKTMBHOCTb HEiPOHOB; B — MECTO uMnnaHTamm Jatuuka (npe-
LISHTPQ/IbHAs M3BWIMHA); [ — MAUeHT C TeTpannerveid, KOTOpOMY Briepabie Obina
BXVBNIEHa cucTema BrainGate [22).
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JIBYMSI CTETICHSIMU CBOOOIBI, TI0 TUITY BKITIOUCHME/BBIKITIOUE-
Hue. JlaHHOE MCCeI0BaHUE CTAIO BaxKHBIM IIIaTOM B IIOMCKE
METONIOB, MPEAOCTABISIONIMX MalUeHTaM C CUHAPOMOM
locked-in BO3MOXHOCTb YIIPaBIATh OKPYXAIOLUUMU UX TPUO0-
pamu. Kpome Toro, rcciemnoBate/m moxkasaiu, 9T0 ¢ ITOMOIIBIO
MNMK, npu momgaye curHaga OT MO3ra CTUMYNISTOPY MBIIIIIBI
(2JTeKTPOMUOCTUMYJISIIINS), BO3MOXHA aKTHBAIMS IBIKCHUI
B ITapaJIM30BaHHOM KOHEYHOCTH.

B 2005 romy nByM manpeHTaM ¢ TeTparierdeil B epBUYHYIO
MOTOPHYIO KOpY ObUTM MMILIAHTUpOBaHb! yunbl BrainGate u3
96 MuKpoanekTponoB (puc. 2). bbuto TokasaHo, yTo jaxe
4yepe3 TpU rofia Tocie TPaBMbl CIIMHHOTO MO3Ta HaMepeHUe
COBEPILUTh ABMKEHUE PYKOW MOTYIMPYET UMITYJIbCHYIO aKTUB-
HOCTb HelipoHOB. MccenoBatensiMu ObLTM pa3pabOTaHbl JEKO-
JVpYIOIIKe YCTPOWCTBA, MPENOCTABISIONIME BO3MOXHOCTD
«HEWPOHHBIM KYPCOPOM» OTKPHIBaTh 3JIEKTPOHHYIO TOYTY U
YIPABISATh TAKAMU BHEITHUMM TEXHUYECKMMU YCTPOUCTBAMM,
Kak TeneBu3op. Kpome Toro, mocne HeCKOJIbKUX TPEHUPOBOK
MalWEeHTHl ¢ TeTpaIUIerueil Mpy MOMOIIM MHTepdeiica MOrIn
MaHUITYTMPOBATh TPOTE30M PYKHU ¥ BBITIOJTHSTH JJIeMEHTapHbIE
JIeCTBUS C MHOTOCYCTaBHOI pOOOTU3MPOBAHHOI pyKoit [22].

Pe3ynbraThl 3TMX MCCNENOBaHMI IMOKA3alM, YTO IPOTE3bI,
VIIPaBJIIEMbIE AKTUBHOCTBIO HEMPOHOB KOPHI TOJIOBHOTO MO3Ta,
MOTJIM OBl CTaTh HOBBIMU LIEHHBIMU HEMPOTEXHOJOTUSIMU  JIJISI
BOCCTAHOBJICHUST HE3aBUCUMOCTH JIIOJICH C TETPAILICTUECH.

B uccnenoBaHusix MeHee MIHBa3MBHOTO MOAX0OIA — SIIUIYPab-
HO WMMILUTAHTUPOBAHHOM CETH 3JIEKTPOKOPTUKOTPAhUIECKUX
(®Kor') aexTpomoB OBLTO TTOKa3aHO, YTO T 00YIEeHUSI KOHT-
POJTIO TIEpeMEILIEHHUS Kypcopa ¢ IOMOIIIbIO TAKOTO MHTepderica
TpebyeTcs Bcero HecKombko MUHYT [20, 29]. OcHOBaHHEIN Ha
DKol unTepdeiic, KpoMme Jydmiero TonorpaduIeckoro paspe-
IIEHUS 110 CPAaBHEHUIO C HEMHBAa3UBHBIMBI oaxofaamu [20, 49],
00J1amaeT JTyJIMM COOTHOIIEHUEM CUTHAJI/IIyM M3-3a OTCYT-
CTBUSI ANICKTPOMUOTPahIIeCKOT0 3aIIyMICHHS 1 IPYTHX apTe-
(akroB [3]. KonuuecTBo cTeneHeit cBOOOIbI, KOTOPOTO MOKHO
Jgoctuyb ¢ momomplo DKol'-ceTku myTeM IeKOAMpPOBaHUIA
MTOTEHIINAIOB JIOKAJBHOTO TIOJNS, CBSI3AHHBIX C IBIDKCHMEM,
MI0Ka HEU3BECTHO U SIBJISIETCS BOIIPOCOM UCC/IeIOBaHUIA.

HennBasusHble BCoMOraTe/IbHbIe ¥ BOCCTAHOBHUTE/IbHbIE
UMK

Beimenuth curHambl Mo3ra M pacuindpoBbBaTh UX B peXuUMe
peabHOTO BPEMEHM C ITOMOIIbI0 HEMHBA3WBHBIX METONIOB
perucTpaiy aKTUBHOCTH MO3ra — 3a7aya BechbMa TpyAHasi, HO
BoImonHuMas [8, 27, 54]. CpenHsist CKOPOCTb CBA3HU, JOCTUTaeMast
npu HemHBaszuBHoM MMK y mromeit, KoneGnercss B mpenenax
5—25 6ut B MUHYTY [25], T. €. B MUHYTY MOXET OBITh TIPaBUIEHO
KIacCU(UIMPOBAHO 10 25 OMHAPHBIX (1a/HET) BHIOOPOB.

CurHanamu, oTpaxaloIluMU aKTUBHOCTh MO3Ta B TaHHOM CJTy-
yae MoryT ObiTh DOI'-, MOI'-, BOLD-curnans! u T.0. OgHako
HaMOOJIbIIIee YKCIIO MCCICHIOBAHNI KAcaeTCs MCIIONb30BAHMUS
9IEKTPUYECKUX curHanoB. [na peructpauuu MBI unum pac-
TpeneTeHus U MTHTEHCUBHOCTH KPOBOTOKA B MO3Te TPeOYIOTCS
TPOMO3IKOE 1 JOPOTOCTOSIIee 000PYIOBAHHE.

[IpoBeneHbl MccIenOBaHUS, B KOTOPBIX IMALMEHTHI ¢ CUHIPO-
MoM locked-in cHauana oOy4anuch BOCTIPOU3BOIUTD TIOJOXKM-
TeJbHbIE WM OTPULIATENbHbIE MEIJIEHHbIE KOPKOBBIE MOTEH-
mmaisl (MKIT) mo KoMaHme 3ByKOBBIM 3HAKOM M TTOCTIE TOCTH -
xkenus Oonee yeM 70%-HOro BOCIPOM3BEICHMS, Ha SKpaHe
KOMIIbIOTEpa MPEACTaBIINCh OYKBBI MM cioBa. OTaenbHas
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OykBa BHIOMpajach IMyTeM IIPOMU3BOJILHOIO BO3HMKHOBEHUS
MeUICHHBIX KOPKOBBIX TIOTCHIIMAJIOB B OTBET Ha €€ TpeIbsIBIIC-
Hue Ha MoHuTope [4, 5, 38, 58]. Bojee copoka malMeHTOB ¢
OOKOBBIM aMHOTPO(UUECKIM CKJIEPO30M Ha pa3IMyYHBIX 3Ta-
nax 3abojieBaHus 00y4aauch KoHTponuposath MKII ¢ momo-
IIBI0 MHTEep(delica, B KOHEYHOM UTOTE CeMb U3 3TUX ITAI[IEHTOB
¢ cuHapoMoM locked-in cMornu mpomomKaTh MCIONb30BaTh
3Ty TEXHOJIOTHIO.

Hpyrum npoBepeHHbIM DO -curHanom s ynpasiaenus UMK
ctan P300 Ha ocHOBE CBSI3aHHBIX C COOBITUSIMM TIOTEHLIUAIOB
Moara [19]. B To BpemsI Kak yIipaBIeHUIO MEICHHBIMHI KOPKO-
BbIMU TOTEHIIMAJaMU U CEHCOPHO-MOTOPHBIMU PUTMaMHU
00yJaroTCs ITOCPENCTBOM 3PUTENBHOM M CIIYXOBOM OOpaTHOM
CBSI3M (YTO TPEOYeT 0 AeCATH TPEHUPOBOYHBIX CECCHIA, TIPEXK-
Jie yeM OymeT MOCTUTHYT HaleXHbli KOHTpoJb), mas P300-
MMK rtakas MHTeHCHMBHas MOArOTOBKA He oOs3aTesbHa.
Ckopoctp mepemaun mHGopManuu B P300-MMK moxer
npocturathb 20—25 6ut B MUHYTY [28], HO TpeOyeT OUYEHb BHICO-
KOTO YPOBHS BHUMAHHS, UTO YacTO He COOMIONAIOTCS JIIOIBMHU C
HEBPOJOTMYCCKUME WIN TICUXMYECKUMHU PacCTPOUCTBAMMU.

CencopHo-MoTopHBIE puTMBI (CMP) sBnsioTcsS OmHMM U3
HauOosnee M3y4eHHBIX DOI-CUTHANOB, MCMOIb3YEMBIX MIJIS
HeurHBa3uBHOro KoHTposigs MMK. Otkpeitie CMP Bocxoaut K
panHuM 1950-M: put™ B mranasoHe 8—13 [i1 Haj mepBUYHBIMA
00J1aCTSIMU COMaTOCEHCOPHOIA ¥ IBUTaTeIbHON KOPBI B OTCYT-
CTBME CEHCOPHOTO BXOMa WM JBVIXKEHUS TONYYMT Ha3BaHME
p-put™a 1o npemtoxenuto Gastaut [21]. B 3aBucumocTtn ot
MECTOIOJIOKEHUS, YaCTOThl U PEaKLMU Ha CEHCOPHBIE BXOJ
WIN BBIXOA, OBTM BHIIEJICHB pPa3TUYHBIC KOMITOHEHTHI
p-putMa [42]. JIBUXKeHre WM MOATOTOBKA K ABMKCHUIO HEKO-
TOPOrO HCIOJHUTENBHOTO OpraHa OOBIYHO COIPOBOXKIACTCS
yMeHbIIeHNEeM (WU JeCHMHXPOHU3AIMe, CBA3aHHOM C
COOBITHEM) [- U f-DUTMOB B KOPKOBBIX MPEICTABUTENBCTBAX
9TOro opraHa. B MccienoBaHuu ¢ yyacTveM MallMeHTOB, Mepe-
HECIIMX WHCYIBT, TakXe ObLTIO MOKa3aHO, YTO MPH BBITIOJHE-
HUM IBIXXCHMS W TIPU €r0 IMPEeICTaBIeHWM 3aIeliCTBOBAHBI B
OCHOBHOM KOMITOHEHTbI HIKHUX YacToT -putma (16—22 Tir)
u p-putma (9—14 Ti) kak aasg 300poBOWA, Tak UM IS
napanu30BaHHOI pyKu [36]. YBeanueHue U-puT™ma T.e. CHHXPO-
HU3allKs, CBSI3aHHAs C COOBITUEM, HAOIIOIaeTCs TTOCIe NBIKE-
HUSI ¥ BO BpEMST pacciabieHusl.

OTKpHITHE TaKUX SBACHUH, KaK IeCUHXPOHU3AIMS ¥ CHHXPO-
HU3ALMS PUTMA, CBSI3AHHBIX C COOBITHEM (MOTOPHAs IEsITe/Ib-
HOCTb, TIPEACTABICHUE U TIAHUPOBAHUE ABUXEHMUS), TIOCITY-
XIJI0 OCHOBOM utst pa3pabotku UMK, ympasnsiemoro ceHcop-
HO-MOTOpPHBIMM puTMamu [39]. HMmMeeTcs HECKOJIbKO
Co00paxeHUit, TOYeMy UMEHHO [I- U B-PUTMBI SBJISIOTCS Hau-
Oosiee MepCHeKTUBHBIMU s ucnosib3oBaHusd B UMK. Bo-
MEePBBIX, 3TU PUTMBI ACCOLMMPYIOTCS C O0JACTIMU MO3Ta,
KOTOpble Haumbojiee MpsSMO CBS3aHBI C MOTOPHBIM BBIXOIOM.
Bo-BTOpEIX, IeCHHXPOHM3AIINS |I-PUTMA HE TPeOYeT peaTbHbIX
JBIZKEHUH, a TONBKO MX BooOpaxkeHus. TakuM obpa3oM, ecTe-
CTBEHHBIM THUIIOM MEHTAJbHON AEATEIbHOCTH, KOTODBIii
MOXeT ObIThb pacrnosHaH B cucteme MMK, sBisieTcst mpocto
MpeACTaBICHNE IBMXEHUS KAKOro-JM0O UCIOJHUTEIBHOTO
opraHa. B-TpeTbux, mpeacTaBiaeHus ABUKEHUIN pa3HBIX Opra-
HOB CO3/IAIOT Pa3HOE pacIpeneneHre aKTUBHOCTH TI0 TTOBEPX-
HOCTU KOpPHI U, COOTBETCTBEHHO, pa3HbIe IPOCTPAaHCTBEHHbIE
natrepHbl OOI, 4ro oOjerdaer 3agauy KiaccudpukaTopa
uHTepdeiica [33].

Kax BaxHbIif miar 1yist pa3BUTHSI BCIOMOTATEIbHBIX U BOCCTA-
HoBuTebHBIX MMK-crcTeM, OCHOBaHHBIX Ha perucTpaluu
CMP, HecKOMbKMMU TPYNNaMM yYeHbIX ObLT MPOBEAEH P
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HCCNEIO0BAHMUI C LIEJIBIO OIPEIEIUTD, CIIOCOOHDI I MALIMEHTHI,
HepeHECIIMe MHCYIbT, HAayYUTbCS KOHTPOIMPOBATH CBOM
u-putm [9, 10, 34, 40, 41, 44, 57, 59].

B 2003 rony rpymma mox pykoBonactBoM Pfurtscheller mpencra-
Biia MMK Ha OCHOBe permcrpalyy CeHCOPHO-MOTOPHOIO
putMma. bnaromapst mogynsuuu CMP, napann3oBaHHbBI Maln-
€HT MOT BO BPEMsI MBICJIEHHOTO TTPeICTABICHUsT CXaTUSI PYKU
KOHTPOJIMPOBATh 3TO ABMXEHHE 4epe3 (YHKIMOHAIbHYIO
BNEKTPOCTUMYNALNIO [42].

JL1s1 IpeiBapUTeIbHOTO MCCIIe0BaHM s, TPOBEASHHOTo Meng ¢
komuteramu B 2008 romy, Obl1 pa3paboTaH UHTEpdeiic, Takxke
MO3BOJIAIOIINI YIIPABIATh CTaHAAPTHON (HYHKIMOHATBHOMN
BNIEKTPOCTUMYIsSIIMEH DO -curHanamMu mpu HaMepeHU U MoJib-
30BaTeNisl COBEPIINTH IBMKEeHUE KuUCThio. McciemoBatenu
TIPEIITOIOXIIN, YTO B COOTBETCTBUHU C TEOPHMEH TBUTATETHHO-
ro 0Oy4eHus Takoe aKTHBHOE YJacTHe MalieHTa OylIeT UMeTh
0oJbIlIOE 3HAYEHME IS IBUTATEIbHOM peabunuraruu. B nan-
HOM MCCIICTOBAHIM ITPUHSUTM YYaCTHE JBa ITAIIMEHTA C IIOCTHH-
cyasTHBIM remunape3oM. Ilocie 10 ceaHcoB TpeHUMPOBKHU
KOJIMYECTBO OUIMOOK YMPaBIeHUS MHTEPGHENHCOM COCTABIISLIO
meHee 20%. Ho naHHbIX 06 3 PeKTUBHOCTU IIPUMEHEHMS AaH-
HOM TEXHOJIOTUH ISl BOCCTAHOBJIEHUS (DYHKIIMK PYKU HE MTpHU-
BeneHo [33].

Daly ¢ coaBTOpaMu OIMUCHIBAIOT CTyYaif YCIIEITHOTO OBIANCHNS
MalMEHTOM HaBbIKa YIpaBlIATh Ha ocHoBe Momynsauuu CMP-
puT™Ma (DYHKIMOHATBHOM 2IEKTPOCTUMYJIALUEH, YTO COMpO-
BOXIAJIOCH YAYUIICHIEM OBUTATeIbHON (yHKuuU. [lareHT B
Bozpacte 43 net yepe3 10 MecsiiieB Mociae UHCYbTA C Opaxe-
HUEM, 3aTparuBalolM KOPKOBYIO M TOIKOPKOBYIO OOJAcTH
JIOOHOI M TeMeHHOI Homu cieBa, mpormen 9 ceancop MMK-
TPeHUHra B TeueHue 3 Hemenb [15]. Bo BpeMs TpeHMHIOB malu-
€HT JOJDKEH OBUT OO MPEICTaBIATh, TMOO MBITATHCS COBEP-
IIaTh JBIDKEHHS TajibllaMM Ha IIOpaxkeHHOU cTtopoHe. [Ipm
3TOM ycToiumMBas AecuHxpoHusaimss CMP-putma mpeoOpaszo-
BBIBaJIach B akTUBaImio ycrpoiicta ®IC. [lo TpeHWHTa Maly-
€HT He MOT aKTHBHO pa3ruarh MOCTPANABIINI YKA3aTeIbHBIIM
nanen. Bo Bpemst ceancoB UMK maiueHT JOCTUT XOpOILIETO
KOHTpOJIS Boctipou3BenieHus (bonee 88% mocne 8 u3 9 ceancon
3a TIOTBITKY COBEPIIUTH IBIKCHIE) M BOCCTAHOBMII Pa3rubaHue
yKa3aTeJIbHOTO Iaiblia Ha 26 rpaaycoB MOCJIe AEBATOI CECCUU.

Ang ¢ KoJuleraMu IpOBOIWIM KOHTPOJIUPYEMOE UCCIeIOBaHUEe
C yyacTieM 8 310pOBbIX JOOPOBOJIBLEB U 35 MAaLIMEHTOB C MOCT-
HMHCYJIETHEIM TeMumape3oM. Llemb nccnemoBaHus 3aKinodanach
B CPaBHEHMHU CIIOCOOHOCTU 3IOPOBBIX JIIOAEH U TALMEHTOB,
TIepEHECIINX WHCYIBT, YIPABISITh BHEHNIHUM TeXHHMYECKHM
ycTpoiicTBoM ¢ noMolkio TexHonorun MMK. IlokasaHo, uto
00y4aeMOCTb ISl TPYMIbl MAllMEHTOB W 3MOPOBBIX JIOICH
comoctaBuMa. K ToMy ke, He BBISIBIEHO KOPPEJISINU MEXIY
VCIIEITHOCTBIO BHIITOTHEHNS 3aMaHUsS U CTETICHBIO HEBPOJIOTH-
yeckoro aedunuTa no mkane Fugl-Meyer [2].

Wurepdeiichl MOTYT CIyXUTh HE TOJBKO BCIIOMOTATEIbHBIMU
TEXHOJNOTUSIMU, TTO3BOJISIONIMME YIIPABIATh POOOTU3MPOBAH-
HBIM ammapaToM, (YHKIMOHANbHON 3IeKTPOCTUMYIISIIMER
WU JPYTUM BHEIIHUM TEXHUYECKUM IpubopoM. BozmoxHO
tTakke npuMeHeHne MMK B KauecTBe BOCCTAaHOBHMTEIBHBIX
TEXHOJIOTUH, MHAYIIMPYIOIINX MTPOLIECCH HEHPOIIIACTIHOCTH
B IIHC. BHenpenue BocctaHoBuTeNbHBIX UMK B KimHMYe-
CKYIO MTPAKTHKY TECHO CBS3aHO C PAa3BUTUEM U YCIIEXaMH TeX-
Honoruu Ouosorndeckoit ooparHoit cBsizm (BOC) u ee
UCTIOIb30BaHUEM IS 1ieJieHanpaBieHHO apdepeHTHOro Win
3¢ (bepeHTHOTO PEryINPOBAHKUS MO3TOBOM TESITETBHOCTH — UTO
UMeeT HEKOTODBII MONOXUTENbHbINA 3()deKT B TeyeHun pas-



TEXHOMOTMA

WHTepdeiic MO3r-KOMMLIOTED KaK HOBAS TEXHOMOMUS HeiipopeabunuTaLm

Mar - cucrema

Lenb Ha akpare

On-line aHamm3
Mar - curHanos

————%
BuayanbHast 06parHas

CBA3b

Cxarve pyku:
KVHECTETMYecKas 06paTHast Casdb

YenewHoe
BbINONHEHME

Heycnewoe
BHIMONHEHIE

puc. 3: UHTepdeiic, 0CHOBaHHbIM
Ha pervctpaumu MIr-
CUrHasioB C NPeLoCTaBNe-
HUEM BUSYANTBHOIA 11 KitHE-
CTETUYECKOI  0OpaTHOI
casiav [10].

CxaTust pyKit He MOUCKOTMT

JIMYHBIX HEBPOJIOTMYECKMX M MCUXUYECKUX PAcCTPOCTB [6].
Ipu ncnons3oBanum nHTEpDeiicoB ¢ BOC cyOBeKTH B pexXu-
Me peayibHOTO BpeMEHH TI0JY4YaloT BU3YaIbHYIO, CIYXOBYIO WK
TaKTWJIbHYIO MH(MOpMaLKI0 00 aKTUBHOCTU TOJIOBHOTO MO3ra,
M WM JaeTcd 3aJaHue IOOPOBONBHO M3MEHWUTh, HAIpHMep,
onpeneaeHHblil T DI [6, 45]. OOpaTHast CBA3b COOEPKUT
H“H(MOpMALIMIO O CTEMEHH ycIeXa B YIIPaBIeHUU aKTUBHOCTBIO
Mosra. dddexkrnBHocTh BOC Ha 0CHOBE MOIYMSAIIMH COOCT-
BeHHOro O3OI-puTMa TakkKe MokazaHa Npu dnuiencuu [24,
46], cunapome geduLNTa BHUMAHUS W TUIIEPAKTUBHOCTH [18,
50], xpoHM4YecKoM 60J1eBOM cuHApoMe [31] 1 TOTHOM Mapaiu-
ye 1ocjie uHeybTa [41].

CornacHo pesynbrataM ucciaegoBaHusi Platz, mocobHOCTb K
necuHxponuzanu CMP B o6nacTy mopaxXeHHOTo MOMyIIapust
BO BpeMs OCTPOI M MOXOCTpoil (a3 MHCY/IBTa KOPPEIPYeT CO
CTETICHbI0 BOCCTAHOBJICHUS ABUraTebHON ByHKIMH [43]. D10
coracyercd ¢ uccnenoBanuaMu GMPT, mpoBeneHHbIMU y
MAIMeHTOB, TEPEeHECITNX WHCYIBT, KOTOPBIe IIPEAIojIararoT
CB$I3b MOBBIIIEHHON aKTUBHOCTHU B IIEPBUYHOM MOTOPHOM KOpe
Ha CTOPOHE TOPaXeHWsT ¢ PYHKIIMOHAIBHBIM BOCCTAHOBJIEHH-
€M, B TO BpeMsI KaK BOBJCYCHHE KOHTpAJIATCPalbHONM OYary
MopakeHWs: MOTOPHOI KOpHI BO BpeMsl ABMIKEHMS MOCTPaiaB-
IIei pyku ObUIO CBSI3aHO C TUIOXWM JIBUTATEHHBIM BOCCTAHOB-
nenueM [11, 55]. Takum oOpa3oM, mpeanosaraeTcsl, YTo BOCCTa-
HOBUTeNbHBIE MHTEp(Pelickl Ha ocHoBe BOC, Bo-NepBbIX, CITO-
coOcTBytoT Oosiee amekBatHoi aktuBaumu LHHC (Hanmpumep,
OTHOCHUTENIPHO JIaTepaNn3allii) M, BO-BTOPBIX, WHIYLIUPYIOT
mnactuuHocTh ITHC, 4To crocoOCcTByeT BOCCTAHOBICHUIO HOP-
MaJIbHOTO YIIpaBJeHUs JBVKEHWEM, BO3MOXKHO, TIOCPEICTBOM
MePEKITIOYCHIST HEMPOHOB 1 YKPEIUICHNST CHHAIICOB OCJIa0JIeH-
HBIX WM paHee HHTMOMPOBAHHBIX MOTOPHBIX CETEH.

O npuMeHeHUM OCHOBAaHHOIo Ha perucrpauuu MII-curHa-
JoB UMK n7s ynpaBieHus: KypcopoM Ha 3KpaHe M OIHOBpe-
MEHHO OpTe30M, (PMKCHPOBAHO IPUKPEILICHHBIM K Tapain30-
BaHHOI1 pyke, coobmatoT Buch ¢ komneramu [10]. B uccnemno-
BaHMe ObLIM BKJTIOUEHBI § MAIIMEHTOB C MOCTUHCYJIBTHOM TITe-
rueit pyku (¢ pe3suayalnbHbIM pa3rubaHueM mnanbles, 0,5 Oan-
JoB o Medical Research Council scale). ¥ Bcex mauueHTOB
OBUIO TIOATBEPXIEHO HaJU4YME OTHOTO OYara TOIKOPKOBOW,
KOPKOBOI I CMEIIaHHOM JIOKaTM3aluu, 1aBHOCTb 3a00J1eBa-
HUS cocTapisiia MUHUMYM 1 rox. [TanmeHTaMm Ob110 TPOBEACHO
oT 13 mo 22 tpenunroB. CyTb 3afaHusl 3aKjaoyaaach B TOM,

49

4TOOBI MEPEMECTUTH KYPCOP HA MOHMTOPE TI0 HATIPABJIEHHIO K
LeJu (BBEPX WM BHU3) C TIOMOLIBIO TIPOM3BOJIBHOTO MOIYJIM-
POBaHUS aMILIUTYIIBI -PUTMa, BOSHUKAIOLIETO B CEHCOMOTOP-
HOM 00J1aCTH KOpPBI TP HAMEPEHUHU COBEPIIUTD ABKEHHUE (TO
€CTh JICCHHXPOHU3ALUS |I-PUTMa TIPeoOpa3oBhIBaach B IBH-
JKeHME Kypcopa Ha aKpaHe). [lalueHThl ¢ TOMOLIbI0 BU3Yallb-
HOW (TIepeIBUXEHME Kypcopa Ha 9KpaHe) U KWHECTEeTUYECKOiA
(cxarme opTe3a) 0OPATHOIM CBSA3M MONYYATH WH(GOPMAIIHIO 00
aKTHBHOCTH TOJOBHOTO Mo3ra. [Ipu ycreimHoM BBIOJHEHUH
3alaHus (KOria Kypcop COEAMHSUICS C LIENbl0) TPOUCXOAUIO
CXKaThe opTe3a, MPUKPEIUICHHOIO K IapajM30BaHHON pyKe
(puc. 3). Ilocne TpeHWHra YCIEIIHOE BBHITIOJHEHUE 3aJaHUs
HaOmoaa10¢h y 6 13 8 MalKeHTOB U OBLIO CBS3aHO C yBEIYe-
HUEM CIIEIM(DUIHOCTH MOIYJIALIUH [I-PUTMA, PETUCTPHPYEMO-
T0 C JIaTYMKOB, PacCIOJOXEHHBIX UIICUIaTepaabHO (Y 4 mauu-
€HTOB) WJIM KOHTpaJaTepaibHO (Y 2 MalleHTOB) oyary ropa-
xeHus. TeM He MeHee, IBIXXKCHME PYKH 0€3 opTe3a He YIydIlu-
JIOCh, TO €CTh (DYHKIIMOHAJIBHOTO BOCCTAHOBJICHHUS HE HAOJMIO-
JIaoCh.

CoBceM HeaBHO OBLTM OIYOIMKOBAHBI Pe3YJIbTaThl MCCIIEN0-
BaHUsI, B KOTOPOM COYeTaInCh 00yyeHue ynpasieHuto UMK u
LeJieHanpaBieHHas hu3nyecKas Tepamnus y MOCTUHCYIBTHOTO
naruenTa [9]. 67-1eTHUIT MallMeHT ¢ TeMUIape3oM, TiepeHec-
MM CyOKOPTUKANIbHOE KPOBOTEUCHME, TOMYUYMI TpU OJIOKa
TpeHuHra ¢ npuMeHeHneM UMK B couetanuu ¢ pusnyecKumMu
TPEHMPOBKAaMM B TedeHue 12 Mecsies. Jlo TpeHUHTa Y MalueH-
Ta He OBUIO aKTUBHBIX IBVXCHUI IaNbIIaMH, B OBITY OH 3aBH-
ceJl OT MOMOIIM OKPYKAIOLIMX M MepeABUTaNICS B MHBATUIHOM
KOJISICKEe Ha PaccTOsSIHMS He OoJiblle, 4eM MOoAMUIM. Kaxmblii
pPeabMIMTAIIMOHHBIM OJOK COCTOSIT M3 eXeTHEeBHBIX 30-IHeB-
HBIX TPEHUHIOB ¢ MpUMEHEeHHeM MHTepdeiica, OCHOBAHHOTO
Ha peructpauu CMP. 151 mepBoro 6J10Ka 010 KCIOIb30Ba-
HO 275 MBOT'-1atuynkoB, BO BTOPOM M TpeTheM OJIOKaxX peru-
crpupoBanuch DOI'-curHanbl. LleneHanpapneHHas ¢usnye-
cKas Tepanus mpoaoxanach 12 mMecsues. B xone uccnenosa-
HHS HEOTHOKPAaTHO OIIEHMWBAJIM ABUIATEIbHYI0 (DYHKIIUIO
PyKH, moxonky (ucrmosn3ys 1kansl Fugl-Meyer, FMA, Wolf
Motor Function Test, WMFT, u Ashworth) u peopranusanuio
mosra. Yepe3s rox mokaszatenn mo FMA, WMFT u Ashworth
YIYYLIMIUCh B cpeqHeM Ha 46,6%. [lalueHT yxe MOT pa3xu-
MaTb KUCTb Tapajn30BaHHON PyKU W CAMOCTOSITENBHO MTPOXO0-
IIATh PACCTOSTHUS 00JIee TIOMOBUHBI MU, AHAJIN3 CIICKTPaTb-
HBIX aMILIATYA JaHHBIX MBI, oTpaxaromiux akTUBHOCTb KOpPBI
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FOJIOBHOTO MO3ra, MoKa3ajl 3HauMTeNIbHO 0oJiee BhIpaXeHHYIO
necrHxpoHu3amio CMP nopakeHHOTO TOMyIIapys BO BpeMs
MpeICTaBICHUS ABUXCHUS U €ro BBIMOMHEHUS. st OLleHKU
HEUpOIMIaCTUYECKUX M3MEHEHUI MapajlielbHO ¢ KIMHUYE-
CKOM OLIEHKOH PUMEHSIICS METOM MYJIBTUMOIAIBHOM HEMPO-
Busyanuzauyu Ha ocHoBe M PT u nndpy3noHHO-TEeH30pHOIH
MeTonuku Busyanuzaimu [13]. AHanus ncuxodusronoruye-
CKOTO B3aMMOJIEWCTBUS MOKa3aJl, YTO aKTUBHOCTb MTPEMOTOP-
HOM KOPBI KOPPEIUPOBAIA C aKTUBHOCTBIO IIEPBUYHOM U BTO-
PUYHOI CEHCOMOTOPHOI 00JaCTH Ha CTOPOHE TOBPEXIEHMUSI.
Ha ocHoBe pe3yasTaToB 00cne10BaHUS CIMHHOTO MO3ra ObUIO
MPEIOKEHO, YTO MEPENIHUE BOJOKHA KOPTUKO-CIIMHAIBHOTO
TpakTa, HAYMHAIOILMeCs B MIepeAHel yacTh epBUYHON MOTOP-
Holt Kopsl (M1) uiu B IpeMOTOPHOI KOpPE, MOTJIM UTPATh POJIb
B Ha0/I10JaeMOM KJIMHUYECKOM YIydllleHUH. BhIsiBIeHA TTOBBI-
LIeHHas aKTUBHOCTb B IOPCAbHOM MPEMOTOPHO 001aCTh U
JOTOJTHUTEbHBIX MOTOPHBIX 00JIaCTSIX HA CTOPOHE TMOBPEXIE-
HUS B KOHIIE TocjiemHero Omoka Tepanuu. Ha ocHoBaHuu
MOJYYEHHBIX TAHHBIX, aBTOPbI MPEANON0XMIN, UTO TPEHUHT C
UMK Ha ocHoBe peructpaiy CMP B coueTanuu ¢ neneHa-
MpaBieHHON (hU3MOTepanKeil MOT BbI3BIBATh MOJIC3HbIE HEli-
poIuIacTUUeCK1e U3MEHEHUS B TIPUIIETaONIMX K 30HE TTOBPEX-
JIeHUs1 00J1aCTSIX, YTO MOIJIO CIIOCOOCTBOBATh BOCCTAHOBJIEHUIO
JBUTaTebHOM (QYHKILINU.

B npyrom uccnenoBaHuy y4acTBOBAJIU MALMEHTHI B TOAOCTPOM
U XpOHUYECKOM Mepuofax MHcyiasTa (1—35 MecsueB mocrne
MHCYJIBTA) C MPEHMYLIECTBEHHO ITOIKOPKOBBIM ITOPaKEHIEM
rojioBHoro mo3ra (80%), KoTopbie TOJIyYaad peabuIUTALIII0
160 ¢ poboTU3MpoBaHHbIMU ycTporicTBaMu (N = 10) n1ubo ¢
HNMK (N = 8), 12 ceaHcoB B TeueHMe 4 Henmenb [1]. Y mameH-
TOB IIEPBOM TPYIIBI K IMAPATM30BAHHON PyKeE MPUKPEILISIOCH
pobotusupoBaHHoe yctpoiicTBo (MIT-Manus). YuactHukam
OBLTO TOPYYCHO IBUTATh ITAPETUYHOM PYKO B COOTBETCTBHUH C
LeJIbIO, BU3YaJIbHO TPEACTaBAEHHON Ha 3KpaHe Mepel HUMMU.
Ecnu mareHT He MOT BBITIOJTHATD ABMKEHUS caM, pOOOT OKa-
3bIBaJI IIOMOIIb ¥ aKTUBHO HAIPABJISUT PYKY MAIIMEHTA K IICIH.
B rpynne UMK nBuxeHMsI TPOU3BOAUINCH, TOJBKO €CIU BO
BpEMSI MCCIIEOBAaHUSI MOXKHO OBUIO BBISIBUTH JECMHXPOHM3a-
IO CEHCOMOTOPHOTO PUTMA HaJl MOPAXXCHHBIM ITOJTyIIapheM.
O0e Tpynmbl OLIEHUBAIMCH KIMHUYECKU C TOMOILBIO IIKAJIbI
FMA 1o v nocie TpeHupoBKH. Jlo Havyana TpeHUHTa MMoKa3a-
teniu FMA BapbupoBaau oT 4 g0 61 GamwioB (B cpeqHeM
29,7+17,7). Y rpynnst UMK 0Ob110 Gostbliiee yaydineHue, u
pe3yJbTaT yepe3 2 Mecsla 1mocie peabuauTady ObUl JTyylie,
10 CPAaBHEHMIO C TPYIIIOi, KOTOPas IIOIYyIMIa peaOMINUTaIIII0
C poOOTU3MPOBAHHBIMHU YCTPONCTBAMMU.

C 1e/1b10 TPOBEPUTH BO3MOXKHOCTb MPUMEHEHUS peaduInuTa-
IIMOHHOM TIPOTPaMMBI, BKITIOYAIOIIEH (PH3MICCKYIO TPCHUPOB-
Ky ¥ TPEHHPOBKY C MPHMMEHCHHEM BOCCTAaHOBUTEIHHOTO
UMK, yuenbimu u3 Mpaanauu ObLI0 MPOBEAEHO MCCIEN0Ba-
HUe, B KOTOPOM IIPMHSUIA yYACTHE 5 TAIMEHTOB C IOCTHH-
CYJIBTHBIM TeMuniape3oM [44]. Y 00JIbHBIX OBLIO 10 IBEHAALIATH
30-MUHYTHBIX C€aHCOB TpeHUPOBKU ¢ mpuMeHeHueM UMK no
2 THSI B HEZIEIO B TeUeHUe 6 Hellelb (B COYETAHUHM C CeaHcaMu
(busnueckoii TPEHUPOBKM AHAJOTMYHON IPOIOKHMTEIBHO-
CTH). 3alaHue 3aKII0YaJoCh B BOOOPaXEHUU CXKATUSI PYKHU,
o0paTHast CBSI3b MPENOCTABISIIACH BU3YAIbHO, B BUIE JBIKE-
HuUs 00bekTa Ha 3KkpaHe. 00 3(h(PEeKTUBHOCTH OMOIOTNIECKOI
obpaTHoOIi cBsiI3M Npu ucnoab3oBaHu UMK cyaunum nmo nmoka-
3aTeJio TOYHOCTH Kinaccudukanuu. JIJist olleHKY BOCCTaHOBIIE-
HUS (YHKIMK BEpXHEW KOHEYHOCTH MCIOJb30BAM HAOOP
BBIXOTHBIX MTapaMeTpoB, BKItoyas 0aut rmo tecty ARAT u cuny
3axBaTa, PETryJSIPHO OIICHMBAJCA YPOBEHb YCTaJOCTH U
HacTpoeHMe. Y BCeX MalMeHTOB HaOMI0AaIoCh YIydlleHHe
XOTSI Obl OHOTO M3 YYUTHIBAEMBIX BBIXOJHBIX MapaMeTpPOB.
ABTOpHI cenanu BeiBog, uto mpuMmeHeHue UMK miist BooGpa-
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KEHUS JBUXEHUS SBIASETCS METOAOM, MPUTOIHBIM IS
BKJTIOUEHUSI B MPOTOKOJ TMOCTUHCYJIBTHOW peaduIuTanuu,
KOTODBIH coueTaeT u hu3nuecKue yrpaxHeHusl, U TPEHUPOBKY
BOOOpakeHUs ABMXEHUS mof KoHtposiem UMK.

B nocnenxee Bpems Takke pazpabarsiatorcsi UMK Ha ocHOBe
peructpauuu BOLD-curHana ¢ momoinsio (GyHKIMOHATBHOM
MarHMTHO-pe30HaHCHOI TomMorpadum [12, 16, 56, 60]. B 2003
Weiskopf, Birbaumer u np. [56] mpeanonoxuiu, 4to cucteMa
GMPT-UMK morna Obl ObITh OEHCTBEHHBIM CPEACTBOM IS
JieYeHUsI pa3TMYHbIX 3a00j1€BaHUH. bblIo MoKa3aHo, YTO BHYT-
PUMKOPKOBasl aKTMBHOCTb TECHO CBsI3aHa C JIOKAJTbHBIM M3Me-
HeHneM KpoBoToka 1 BOLD-curnanom [30] 1 yTo co3HaTeNb-
Hast perynsuusi BOLD akTMBHOCTH B KOPKOBBIX M TIOAKOPKO-
BBIX 00JacTsIX, TaKMX KaK MWHIAJIMHA, TEPEIHUIN OTHeN
MOSICHOM WM3BMJIMHBI, OCTPOBOK M ITaparwimmmoKaMIaibHas
M3BUJIMHA, BJIEUET 3a OO0 MepecTpoiKy CBsI3eii MeXIy STUMU
obnactsmu [12]. Takxe ObLIO MOKa3aHO, YTO UCITOIb30BaHME B
pexume peanbHoro BpeMenn GMPT-UMK Moxer moBmusiTh
Ha BocrpusTue 6omu [16].

CriekTpocKonus B O1vxKHeN MH(ppaKpacHO 00J1acTH SBISIET-
Csl HEMHBAa3WBHBIM METOIOM, OCHOBAHHBIM Ha OIICHKE M3MEHE-
HUSI MeTabosn3Ma rojoBHOro Mo3ra. Mcmosb3ysi HeCKOJIbKO
nap WiM KaHaJOB MCTOYHUKOB M IETEKTOPOB W3JIYYEHHS,
paboTaloIIuX Ha IBYX WK 0ojiee AUCKPETHBIX JUIMHAX BOJH B
OmxHeM uHGpakpacHoM nuana3oHe (700—1000 HM), MOXHO
OMpeNeauTh 1iepebpalbHyl0 OKCUI€HallMI0 M KPOBOTOK B
OTIEJbHBIX pailoHaX MOBEpXHOCTU Kopbl. CTeneHb yBeauye-
HUSI PETMOHAILHOTO MO3TOBOTO KPOBOTOKA MPEBOCXOMUT YBe-
JIMYEHUE PETMOHAIBHOIO LepeOpalbHOro MeTaboar3Ma Kuc-
JIopojia, B Pe3yJbTaTe Yero Bo BpeMs MOBBIILIEHHON MOTpeOHO-
CTH B KUCJIOPOJIE YMEHBIIIAETCS YPOBEHD Ie30KCUTEMOTIO0NHA
B BEHO3HOH KpoBHU. TakuM 00pa3oM, B aKTMBUPOBAHHbIX 00J1a-
CTSIX MO3Tra MOXHO OTIPEAENUTD YBEINUYEHUE OOILETO TeMOTJIO-
O0MHAa ¥ OKCUTeMOIJI00KMHA, COMpPOBOXIAIOLIEeCs CHIKEHUEM
ne3okcuremoriaoduHa. IlocaenHue pa3pabOTKU MOPTATUBHBIX
CHCTEM [ENAIOT CIEKTPOCKOMUIO B OMKHEH MHMpakpacHO!
001aCTH NepCreKTUBHBIM METOAOM JJIsl pa3padOTOK U McCe-
noBaHuii HemHBasuBHoro UMK [37, 48].

Jakmoyenue

Pesynbratel uccnegoBanuii mpumeHenuss UMK B knmHuke
JIal0T OCHOBAHMS TOJIaraTh, YTO JAHHOM TEXHONOTUEH MOTYT
OBJTfIeTh ITAIIMEHTHl ¢ HEBPOJOTMICCKUMM HapYIICHHUSIMU.
Jnst manmbHeHIeln oleHKU MOTeHIMAIbHON POIM BCIIOMOTa-
TeJbHOI U BOCCTaHOBUTENbHOI TexHoNorun UMK B peadbuiu-
TallMM TIAIUCHTOB C HEBPOJOTMIECCKMMHU 3a00JI€BaHUSIMU
HEeo0XoMUMBI 00j1ee KPYITHBIE KOHTPOJIMPYeMble KTMHUUECKHE
UCCJIeI0BaHUS, HEOOXOAUMO OMPEeIUTh U XOPOILO OMKcaTh
aHATOMMYeCKHe WM (YHKUIMOHAJTbHBIC IIPSAIOCBUIKU IS
ycIeImHoro ooyyeHus: Koutpoao MMK u MexaHu3Mbl, Jexa-
1I1e B OCHOBE KJIMHMYECKUX yay4dleHui. ITocKoIbKY He BceM
JIIONSM yaaeTcss 00yJeHHe YIIPaBICHUIO BHEITHIMHU TeXHITUE-
cKHUMU ycTpoiicTBamu ¢ iomotibio UMK, ctparerun ymyunre-
Hust obyueHuss UMK mnpexactaBiasiii Obl 0coOblil MHTEpec.
Taxum o6pazom, utoosl UMK cranu Gonee coBepiieHHBIMY U
HallUTM TIPU3HAHUE B KIMHUYECKOM MpaKTHKe, HEOOXOAUMbI
COBMECTHBIE YCUJIUSI Pa3padOTYMKOB U AesTeselt (pyHaaMeH-
TanbHOM Hayku. [lanbHeiimue pa3paborku cucteM UMK OynyT
BECTUCh Ha OCHOBE OoJiee TTyOOKOro M3ydeHus Helpopusno-
JIOTUYECKUX CBOMCTB M OCOOCHHOCTEN "MOBeIEHUS" COOTBET-
CTBYIOIIMX 30H T'OJIOBHOTO MO3Ta. DTO MTO3BOJINT 3HAYUTEILHO
paciMpuTh JUana3oH KoMaH[ yrpasneHus. Takxe HeoOxonu-
Ma pa3paboTKa HOBBIX, 00Jiee MPOCTHIX M YAOOHBIX AJIS MalK-
€HTOB CEHCOPHBIX TEXHOJOTHI CHATHS 3JIeKTpOdHIedano-
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Brain-computer interface as a novel tool of neurorehabilitation

0.A. Mokienko, L.A. Chernikova, A.A. Frolov

Insitute of Higher Nervous Activity and Neurophysiology of RAS

Key words: brain-computer interface, post-stroke hemiparesis, neurorehabilitation

Brain-computer interfaces (BCls) are invasive or non-invasive
technologies allowing brain signals to be translated into com-
mands of the external devices. Nowadays this technology is
actively developing for the use in rehabilitation of patients with
neurological diseases. Such interfaces can serve as a means of
interaction with the outside world for patients with the «locked-
in» syndrome. Using BCI patients with movement disorders

could control robotic prostheses, wheelchairs and other external
technical devices. Interfaces with biofeedback can facilitate the
reorganization of the damaged cortex. Patients with neurological
disorders were found to be able to use brain-computer interface.
Nevertheless, it is necessary to perform larger controlled clinical
studies for the evaluation of BCI effectiveness in neurorehabili-
tation.
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Bo3MozxxHOCTM PYHKIIMOHAIBHOM
1 CTPYKTYPHOM HEMPOBU3YAIU3ALIUU
B MU3YYEHUU BOCCTAHOBJICHUSAI
NBUTraTeIbHbIX (PYHKIIUNA ITOCIIE
UILIEMUYECKOTO MHCYJIbTa

JL.A. JloOpbinuna
Hayuniii yenmp nesponoeuu PAMH (Mocksa)

B Hacmoswem 0630pe npedcmagnenvi kpamkue c6e0eHUs 0 BO3MONCHOCHSX OCHOBHBIX CIPYKMYPHbIX U (DYHKYUOHAAbHBIX HEUPOBUIYANUSAUUOHHBIX Mem0008
8 U3YYeHUU BOCCMAHOBACHUS 08U2AMeAbHbIX (YHKYUI NOCAe UEMUMECK020 UHCYAbMA, 0000UeHb! pe3yAbmambl UCCAe008aHUI, NOCEAUCHHbIE (YHKUUOHANb-
HbLM AOARMUBHBIM UMEHEHUSM Y OOALHBIX ¢ MO3208bIMU UHMAPKMAMY U PAZHOL CHIENEeHbIO 806ACHEHUS KOPMUKOCHUHAALHO20 MPAKMA; 0CBeUeHbl N00X00bl K
OleHKe NPORH03a 80CCIAHOBACHUS U Pa3pabomKe peabuaumayLoHHbIx Cmpameeuii, HANPAGACHHbIX HA YMeHbUIeHUe CIEReHU HeBPOA02UMEeCK0e0 eeKma.

Kmouesbie cioBa: QpynkumoHanbHast MPT, TpaHckpaHua bHas MATHUTHAS CTUMYJISILIMSA, TUIACTMYHOCTD,
MIIEMUYECKII MHCYJIBT, BOCCTAHOBNEHHE

HCYJIBT OCTAETCA BEAYLIEH IPUYMHON IJTUTENbHON

MHBAJIMAU3AIKU: Oosiee YeM Y MOJOBUHBI Mallu-

€HTOB, MEPEHECIIMX MHCYJBT, COXPAHSETCs ABU-

rateqbHbIA AedexT, TpeOylolmmii MpoBeaeHUs

pPeadMIMTAMOHHBIX ~ MEpONPUSITHIA [33].
ViydieHre KayecTBa KJIaCCUYECKOM peaOMIUTAlMU, BKJIIIO-
qalomeil 1e4eOHy0 QU3KYIBTYpY, Maccax, (pU3noTepaneBTH-
YeCKME MPOUEAYPbl, HE MOXET 3HAYMTEJIbHO CHU3UTH AOJIO
MOCTUHCYJIBTHON MHBAIMAU3ALKMU. Bee 3T0 mogHMMaeT BOIpoc
0 Pa3BUTUM PeaOUIUTALIMOHHBIX CTPATETHIA TIOCIIE IEPEHECEH-
HOTO MHCYJIbTA, HAMPABJIEHHBIX HA YMEHBIICHUE CTENIEHU HEB-
posornyeckoro aedekra [17, 31].

BuoJiorinyecKie 0CHOBbI BOCCTAHOBIIEHH.
HeiipoBu3yam3amus B M3y4eHHH BOCCTAHOBIEHHS

i hOpMHPOBAHMH PeAOHTHTAMOHHOI CTPATErHH Y 00IbHBIX
C MIIEMIYECKHM HHCYJIETOM

DKCIepUMEHTATbHBIMU, HEHPODU3NOIOTMIECKUMU U HENpPO-
BU3YaIM3aLMOHHBIMU HUCCIENOBAHUSAMM [BYX IOCTIEIHUX
JeCATWIETHI T0Ka3aHa CIOCOOHOCTh B3POC/IOr0 MO3ra K peop-
FaHM3ALUK Ha IPOTSKEHUH BCEH XKU3HU, YTO UMEET OOJIBILIOE
3HAYEHME Il BOCCTAHOBJIEHNSI HAPYILEHHBIX (DYHKIIMIA T0CIIe
HOBPEXIEHUsT HEPBHOIA cucteMbl [76, 78, 85]. OnHako Mexa-
HU3M ¥ OMOJIOTMYECKME OCHOBBI CIIOHTAHHOIO BOCCTAHOBIIE-
HUSI HAPYLIEHHBIX (DYHKIIMIA B IEPBbIE HEIEMH WX JaXKe MeCsI-
LBl TOcie ocTporo uinemuyeckoro mHcyisra (UMW), momro
OCTaBAIMCh HESICHBIMH.

BHenpeHre B KIIMHUKY HEMHBA3UBHBIX METOIOB MCCIIETOBAHMS
(OYHKIIMOHMPYIOIIETO MO3Ta, a MMEHHO (YHKIMOHAIBHON
MarHUTHO-pe3oHaHCcHO# ToMorpadun (pMPT), mo3urpoHHoI
amuccuoHHoit Tomorpadpuu (I19T), anekrposHuedanorpa-
¢um (B9I), marauTHOI 3HUEdanorpadun (MII') u Tpanc-
KpaHuaabHOi MarHutHoi ctumynsuuu (TMC) mosBoauan
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M3y4YaTh MPOLECCH, MPOUCXOISIIIE B COXPAHUBIIEHCS TKAHU
Mo3ra.

YcTaHOBIIEHO, YTO BOCCTAHOBJIEHME HAPYIIEHHBIX (DYHKIMI Y
YeJI0BeKa IMPOUCXOAUT BCIIEACTBUE (DYHKIIMOHAIBHOM peopra-
HU3AIMUA MO3TOBBIX HEHPOHAIBHBIX CETCi B CTPYKTYPHO MU
(DYHKIIMOHAJIEHO HETMOBPEXICHHBIX 00JACTAX TOJOBHOTO
Moara [36, 108, 109, 114]. Peopranusaius, Kak IpaBIjIo, CBO-
JUTCS K BOBJIEUEHUIO 00J1acTeit MO3ra, He 3a1eiiCTBOBAaHHBIX JI0
€ro MOBPEXAeHUS WK 3aeiCTBOBAHHBIX B MEHbBILIEH CTeNEHU
B BBITIONHEHNW JaHHOU (yHKIWMHK. Llexb peopranmzammm —
3aMECTUTh MOBPEXICHHbIE 00JaCTU WU Te 00J1aCTH, ¢ KOTO-
PBIMU HapyIeHo coobieHue [4, 27, 69, 76, 89, 109]. B ocHoBe
TaHHOTO 3aKIIOUCHHMS, CACNTAaHHOTO Ha OCHOBE 3KCIEePHMEH-
TaJIbHBIX paboT, JieXaT aHaTOMUYeCK1e 0COOEHHOCTH MPOBOJI-
HUKOB. KOpKOBO-CIIMHHOMO3roBblE BOJIOKHA, OOJBIIMHCTBO
M3 KOTOPHIX HAUMHACTCS B TIEPBUYHON IBUTATEIBLHON KOpe
(M1), a Takxe B mpeMoTopHoii o61actu (ITO) 1 fononHUTENb-
Hoit MoTopHoit obaactu (IMO), aBAsSIOTCS MapalieabHbIMMU,
He3aBUCHMBIMH ABUTATEIEHBIMH ITYTSIME, UIMEIOIIUMHU OTAETb-
HBbIe NPOEKLMOHHBIE BOJIOKHA K MOTOHEHpPOHAM CIIMHHOTO
MoO3ra ¥ B3aMMOCBSI3M Ha YPOBHE KOPHI TOJI0OBHOTO Mo3ra [98].
OcymecTBieHNEe OBIKCHUM PYKOH, B 3aBUCHMOCTH OT WX
CIIOXHOCTM M BWIA, TPOMCXOMAT IPH OJHOBPEMEHHOM yda-
CTMM HECKONbKMX HE3aBUCUMBIX IBUTATENbHBIX HEWPOHAIb-
HBIX ceTell (ceTm KOHTpoJis). [loBpexaeHue OmHOW W3 HUX
MOXET, II0 KpaiiHel Mepe, YaCTUYHO, KOMIIEHCHUPOBAThCS
akTMBHOCTBIO Apyrux [32, 91]. Kpome Toro, cBsi3b MaHHBIX
obracTeii yepe3 BOJIOKHA MO30JIMCTOTO TeJIa ¢ TOMOJIOTMUHBIMUI
30HaMH IIPOTHUBOIOJIOXHOTO MONYIIApHsI I03BOJISET BOBJIE-
KaTb UX B Ipo1ecC GYHKLUMOHAIBHONM MHTETrpalliy IpU peop-
TaHMU3alUU JABUTaTeNbHBIX ceTeit mosra [37, 39, 107].
BKCHepUMEHTAIbHO YCTAaHOBIEHO, YTO CHMXKEHHAs! BO30YIH-
MocTb B M1 ogHOro M3 monaymapuii MpUBOAUT K He3aMeMIu-
TeJTFHOMY PacTOPMAXUBAHUIO M ITOBHIIICHHOIN BO30YINMOCTH
romonornyHoit M1 [81].
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®eHOMEH peopraHu3zaiuu Moara nocie MU, BoIsBISEMBIi B
TeUeHUe JIUTENTLHOTO Meproa py (pyHKIMOHATbHOM Heli-
POBU3YyaIN3allM, YCIOBHO paslenseTcs Ha IBE OCHOBHBIC
rpynmnsl; 1) runepakTUBaLKs YYaCTKOB (PU3MOJOTMUYECKOMN
HEeIPpOHATBHOM CEeTH ITPY BHITIOTHEHUY 3aMaHNs (aKTUBHEIE U
MACCHBHBIC IBWKECHUS M IPyTHe) U 2) aKTUBALINS «HEOOBIU-
HBIX» 00J1acTelt, KOTOpbIE MBITAIOTCS «B3SITh» Ha ce0sl (PyHK-
MM TTOBPEXAeHHBIX TKaHei [85]. DdusnonoruyeckuM 00b-
SICHEHUEM TIepBOro (DeHOMEHA SBJISICTCS BOBICUCHME CYIIIE-
CTBYIOIIMX, HO paHee HEaKTUBHBIX 3JIEMEHTOB HelpOHaslb-
HBIX ceTell («peakTuBauus») [12, 14, 20, 114]. B1o npeamno-
JIaraeT, YTo ISl MAIMeHTOB C MHCYJIBTOM Haxe CaMble IIPO-
CTbI€ IBUXEHUS SBJISIOTCS «CIOXHBIMU» U TPEOYIOT OOLIMP-
HBIX CETEll TPEMOTOPHBIX U CEHCOMOTOPHBIX CTPYKTYp, aHa-
JIOTUYHO TOMY, KaK 3TO IIPOUCXOAUT B MO3TE 340POBOTO YeJI0-
BeKa MPH BBIMOJHEHUU CIOXHbBIX ABUXEHUH, TI0 CPABHEHUIO
¢ npocteiMu [41, 67, 92]. B oTinume OT 3TOr0 aKTUBALMS
HEOOBIYHBIX 00JIacTell ¢ BOBJICUCHNEM HEHPOHOB M CBSI3EH,
paHee He Y4acTBOBABILMX B 00€CIICUSHUM IBUXEHUS («3aMe-
IIEHNE»), TPOMCXOAUT BCIENCTBME aKCOHATBHOTO POCTA C
(opMupoBaHKEM HOBBIX CHHAIICOB U TOCICIYIOICH YBEINU-
YEHHOW aKTUBALUMKA HOBBIX YYaCTKOB HEWPOHAIBHOW CETH
(uctunHag mnactuyHocTh) [20]. B skcmepuMeHTax Ha
>KMBOTHBIX MTOKAa3aHO, YTO B XOJI¢ IBUTATEIbHON TPEHUPOBKU
TJIOTHOCTh ICHAPUTOB B CIIMHHOM MO3T€ U KOJIMYECTBO aKCO-
HaJIbHBIX CBs3eit u3MeHsores [61, 117]. Xopolo u3BecTHa 1
IUHAMUYECKas PeopraHm3alus MO3ra B XoIe OOydeHUs
CIOXHBIM ABUTaTeNbHbIM 3afgaHusMm [1, 47]. [lo MHeHuio
OOJBIIMHCTBA MCCNENOBaTeNIEl, COUETaHNWE YBEIMYEHHOM
BO3OYAMMOCTH U «MCTUHHOW» IUIACTUYHOCTH IIPUBOIUT K
addexTuBHOM agantauuu [95, 120].

[MarTepH akTMBaLMK MO3ra KaXI0To MALMEHTa B OMpPENCIeH-
HBIIf MOMEHT OTpaXXaeT COCTOSTHIE PeOpTaHM3aIiK TBUTATEITh-
HBIX HelipoHanbHbIX ceteii [108]. Ero dopmupoBanue 3aBUCUT
OT TSDKECTH MOBPEXIEHUST KOPKOBBIX IBUTATEIbHBIX o01acTeit
Y BOJIOKOH 0eJIOT0 BEIeCTBa, JlaTepaiu3alui oJara mopaxe-
Hud [119]. DddexkTuBHOCTD pabOTHI COXPaHUBLIEHCS TBHUTA-
TEJbHOM CUCTEMbI 3aBUCUT TaKXXe OT BO3pacTa MallueHTa, 1pe-
MOPOMIHOTO COCTOSIHUSI €TO TOJIOBHOTO MO3Ta, TIPOBOIUMOTO
neyenus [108]. Boxee Toro, ypoBHM HEHpPOTPaHCMUTTEPOB U
(bakTOpOB pocTa, KOTOPhIE U3MEHSIOT CIIOCOOHOCTD F'OJIOBHOTO
MO3ra 0TBeyaTh Ha appepeHTHbIE UMIYIbCH (T.€. obecreun-
BalOT TUIACTUYHOCTD) OIpPEAEISAIOTCS TeHETUUECKUMU 0COOEH-
HOCTSIMU nanueHTa [50].

3amaveil COBPEMEHHBIX METOIOB CTPYKTYPHOM M (DyHKIIMO-
HaJTbHOM HEMPOBM3YaIM3alliy B M3YYEHWW BOCCTAHOBIICHUS
OOJIbHBIX C TBUTATEIbHBIM ACGHUIMTOM SIBISETCS MOUCK Ipe-
JMKTOPOB OIaroNMpUATHOM WJIM HeOIaroNpUsATHOM IS BOCCTa-
HOBJIEHVSI PEOPTaHM3allMK MO3ra. YTOUYHEHUE 3TUX TT0Ka3are-
Jielt TIO3BOJIUT OIIEHUTh BEPOSITHOCTD M CTENIEHb CIIOHTAHHOTO
BOCCTAaHOBJIEHMSI, OTIPENCIUTh, PEaNTN30Bal JIU TAIMEHT TI0JI-
HOCTBIO CBOM TMOTCHIMAN K peadMIMTAllMd Ha BCEX 3Talax
MOCTUHCYJIBTHOTO TIEPUOIA, a TaK Xe TIAHUPOBATh IPOIOJIKHU-
TEJLHOCTh BOCCTAaHOBUTEJIBHOTO Tiporiecca. MueHtudukamms
HEMPOHAIBHEBIX CETeil M CTPYKTYPHOTO MOBPEXIECHUS MO3ra y
OOJIbHBIX C Pa3HOW CTENEeHbIO ABMIaTeJbHOro NedHUIMTa Ha
PasHbBIX CTAaIUIX BOCCTaHOBIEeHUs mocie MW mossomut mpu-
OJTM3UTHCS K CO3NAHWIO BHPTYATBHON MOIETH ONTHMATbHBIX
HEMPOHATBHBIX CeTel ISl OOJBHBIX CO CXOKUMM CTPYKTYPHBI-
MU TOpaXeHUSIMM, YTOUHEHWMIO POJM KaXIOro KOMIOHEHTa
HEeMPOHAIBHOI CETH B BOCCTAHOBJICHMM. DTO MMEET 0COOYIO
MPaKTUIECKYI0 3HAUYMMOCTD JUISl YCIIEITHOTO Pa3BUTHS METO-
JMK KOHTPOJIMPYEMOTO JIOKAJIbHOTO BO3JIEHUCTBUS HA IIACTH-
YeCKYI0 aJanTaliio KOpHl (PUTMHYECKas W MapHO-MMITY/Ib-
CHasl TpaHCKpaHHWaIbHas MATHUTHAS] CTUMYJISIIIVS, SITUIYPaib-
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Hasl CTUMYJISALMS, TpaHCKPaHUAIbHAS CTUMYJISIMS IMOCTO-
SITHHBIM TOKOM) [8, 40, 51, 95]. Mcronb30BaHMe TaHHBIX METO-
JUK Ha KJITIOYEBBIE CTPYKTYPbI-«MUIIEHU» JUT CHIKEHHS aKTH-
BallMU B MO3Tre, IPUBOJSIIEH K HeOaronpusTHoMy 3ddekty u
YCUJIGHUsI aKTUBAIIMH, COTIPSIKEHHOW C YIydIlIeHUEeM JBUIa-
TeJbHON (PYHKIIMH, ITO3BOMT PEMOICTNPOBAHIIO HEMPOHAIh-
HBIX CeTell cTaTh B OymyllieM HEOTheMJIEMON YacThi0 MHIWBHU-
IyaibHOM peabumuTanuu. HelipoBu3yann3alMoHHbIE METOIIBI
00JIeT9a0T MOHMMAHNE MEXaHW3MOB BO3ICHCTBHS Ha MO3T
Pa3IMYHBIX PEAOMIMTALIMOHHBIX TEXHOJOTMI Y JIEKApCTBEH-
HBIX CPEICTB, a TAKXKE CIOCOOCTBYIOT pa3padoTKe MHAWBUIY-
QITBbHBIX TIPOTPAMM BOCCTAHOBJICHMS IS KaXIOTO ITaI[eHTa
[7]. HeoOxonuMo mom4epKHYTh, YTO BO3AEHCTBUE JI€UEOHBIX
MEepOTpUsITUI Ha TOBpPeXAeHHBIN BcienctBue MW mo3r ¢
LeJBI0 ONTHMU3AINN (PYHKIMOHATBHONW OpraHM3aIlMd BO3-
MOXHO TOJBKO B Cy4ae, eciid 00JacTu IOJOBHOTO MO3ra U
CeTH SIBJISIOTCS] MHTAKTHBIMU, CIIOCOOHBIMY TIOBJUSITH HA HUC-
XOIdIIMe ABATaTeNbHBIe yTH [108].

MOT 1 DOT B ucc/Ie10BAHNN JBUTATEILHOTO
BOCCTAHOBICHHS T0C/Ie HHCY/IBTA

MOTI n 33T — MeTonBl OLIEHKH 3JICKTPUICCKON aKTMBHOCTU
TOJIOBHOTO MO3Ta IIOCPEACTBOM PETUCTPALIUU 3IEKTPOMATHUT-
HBIX WMITYJbCOB TOCTCMHANTHYECKUX IOTOKOB CHHXPOHHO
BO30YXIEHHHIX HelipoHOB Mo3ra [28]. IIpemMymecTBamMu
METOJIOB SIBIISIETCS BO3MOXKHOCTD OTPaKEHHS IIPOIIECCOB € TOU-
HOCTBIO 10 MUWJUTUCEKYHI, HEIOCTaTKOM — cjlaboe MpoCTpaH-
CTBeHHOE paspemeHue [108]. Diaekrpuueckas HEUTPATbHOCTD
nH(papkra Mosra nossoisger MBI u DBl peructpupoBath
MCTOYHUKH TeHepally HeHpOHATBHOM aKTHBHOCTH B IEPUHH-
(bapKTHOI1 30HE, COXPAHHOCTh KOTOPOM MMEET BaXHOE IIPO-
THOCTUYECKOE 3HAYEHUE [UIS1 BOCCTAHOBJICHUS.

MHOrOYMCIEHHBIMM MCCIIEIOBAHMSAMY MOKA3aHa PHOPUTET-
HocTb MOT' B uaeHTUGUKALMU YIaCTKOB MO3ra KOPKOBOTO
MPENCTABUTEILCTBA PYKM, a TAKXKE B BBISBICHMU MEXIIONY-
IApHOI aCUMMETPHH €€ MEPBUYHBIX 30H Y OOJIBHBIX C TIEpEeHe-
CEHHBIM MH(}APKTOM MO3ra TpY MCIIOIb30BaHUY TalbBaHUYE-
CKOM CTMMYJISLUMM cpeiMHHOro Hepsa [103, 118].
HccenenoBanust 60IbHBIX B TOAOCTPOM M XPOHMYECKOI CTaTUSAX
WU nokazanu KoppeJsiiuio Mexy 0J1aronpusTHBIM KIIMHUYE-
CKHAM MCXOIOM C OIHOW CTOPOHHI M YBEJIMYCHHMEM pa3Mepa
«30HBI PYKM» ¢ BO3pacTaHUEM KOPKOBOW aKTMBHOCTH B MIICH-
JatepaibHOM (mopaxeHHoM) nonymapuu (MJITT) mo cpaBHe-
HUIO ¢ KOHTpJIATepaTbHBIM (310poBBIM) monymmapyeM (KJIIT),
¢ npyroii [83, 84]. HpyruM yTOYHEHHBIM MPOTHOCTUYECKUM
TOKa3aTe/ieM BOCCTAHOBJICHUS SIBJISIETCS MOIIHOCTH JeJibTa-
aktuBHoct KJITT B momocTpom mepuone: TpEBbHINIEHUE
BBIOPaHHOTO YPOBHS C BepoATHOCTBIO 70% mpecKas3biBaio
HebnaronpustHbii ucxon [102]. TlpeacTtaBiasieT MHTEpeC BO3-
MOXHOCTb OLIEHKH BHYTPMKOPKOBBIX CBSA3€ii C IIOMOILIBIO KOTe-
peHTHoro aHanu3a 3D u MBI [IpoBeaeHHbIE UCCIEIOBAHUS
nokazany (QyHKIMOHAJIbHYI0 3HaYMMOCTh M3MEPEHUI KoTe-
PEHTHOCTH B OeTa- u anba-mranazoHax. OmHaKo MHTEpIpe-
TalMs TOJYYEHHBIX JAaHHBIX NpoTMBopeumBa [23, 36, 70].
BeposiTHO, ycrienHasi 00beKTUBU3ALMSI BO3ZMOXHA TIPU OTHO-
BPEMEHHOM MCIIONb30BaHMU APYIUX METONOB OLiEHKH (b dek-
TUBHBIX CBA3€W MO3ra.

II9T u GMPT B Hccie0BaHUN BUTATEIbHOTO
BOCCTAHOBJICHHS NOCJIE HHCY/IBTA

9T u ¢MPT — metonsl uccnenoBaHus (HYHKIMOHAIBEHO-
00YC/IOBJIEHHBIX M3MEHEHMI HeipoHaNbHON aKTMBHOCTHU TI0
MeTaboIM3My M JTOKaJIbHOMY MO3roBOMY KpoBOTOKY [108].
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IT3T ocHoBaHa Ha KapTUPOBAHWM paCMpeAcTeHUS] MHEPTHBIX
MOJIEKYJT C PaaMOaKTMBHOW METKOMW, CBOOOAHO MU(OYHAU-
PYIOIIUX M HAKATIMBAIOLIMXCS B TKAHY B 3aBUCHMOCTH OT CKO-
POCTH JIOKAJIbHOTO MO3rOBOTO KpOBOTOKA. MeTon SIBAsIeTCS
OTHOCHTEIbHO MHBA3UBHBIM U BKITIOYAET MHBEKIIMIO WK BIIbI-
XaHWE PaaMOAKTUBHOTO BelllecTBAa. BpeMeHHOe paspeleHue
npu [19T ompenensieTcss BpeMeHEM M3MEPEHMS JIOKATIbHOTO
MO3TrOBOTO KPOBOTOKA (0K0JI0 90 CeKyHI) U MHTEPBATIOM LIS
MOBTOPDHOTO  M3MepeHust (He  MeHee 6  MUHYT).
[MpoctpaHcTBeHHOE paspelieHue cocTapasgeT 5—10 mu [85].

GMPT pacnosnaraer pa3aMuHbBIMA METOAMKAMM, OJHAKO B
OOJBIIMHCTBE MCCNEN0BAaHWI MCIONB3YeTCsl HEeWHBA3MBHAs
HeNpOBU3yaIM3alKs, OCHOBAaHHAsS HAa M3MEHECHUU YPOBHS
okcureHauuu Kposu (blood oxygenation level dependent,
BOLD). IloBsllieHre HEHPOHATBHOY AKTUBHOCTH MTPUBOAUT K
YBEIMUCHHUIO JIOKAIbHOTO MO3TOBOTO KPOBOTOKA C COMYT-
CTBYIOIIMM IOBBIIIEHUEM KOHLIEHTpAIIMM OKCUTEMOIIO0NHA B
TKAHW ¥ BBIBEJCHUEM [E30KCUTEMOTTIOOMHA B JIOKAIBHYIO
KanuuigpHylo ceTb. OKCUTeMOITIOOMH 00J1afaeT ciaabbIMu
MarHUTHBIMM CBOMCTBAMM M MOXET JMIIb HE3HAYUTEIbHO
M3MEHSTh MarHUTHOE TIOJIE, B TO BPeMsT KaK JI€30KCUTEMOTIO-
OMH SIBJISCTCS MAPaMarHUTHOM MOJIEKYNION, ¥ M3MEHEHHE €T
KOHLEHTpalUK MpUBOAUT K akTHBauuu Ha GMPT B obpaTHO
MPOMOPLIMOHABHOM 3aBUCUMOCTH [2]. MeXaHM3MbI JaHHOTO
HEeMPOBACKYISIPHOTO B3aUMOIEHCTBIS OKOHYATEIbHO HE YTOU-
HEHBI U SIBJISIOTCS TIPEAMETOM MHOTOYMCIICHHBIX 9KCIIEPUMEH-
TalbHBIX HcCIenoBaHuil. BpemeHHoe paspeuieHue GMPT
ONpeeNseTCsl BpeMEHEM TeMOIMHAMMYECKOTO OTBeTa (heHo-
MeHa HelpOoBacKY/IIPHOTO B3aUMOJEHCTBUS, KOTOPOE COCTaB-
ngeT okono 12 cexkyHa. IIpocTpaHCTBEHHOE pa3pelleHue
(GMPT Ha ceromHAIHWIA JeHb JOCTUTAET CYOMMJLTIMETPOBOTO
YPOBHS U SIBJIsIETCSl HanOoJjiee BBICOKUM CpPEeIM BCEX METONOB
(YHKIIMOHATBHON TMAarHOCTUKY [68].

[lepBoe uccnenoBaHue MOCTUHCYIBTHON pEOpraHU3alUU
METOIOM (PYHKIIMOHAJIbHOM BU3YyaNu3aluyi, OCHOBAHHON Ha
MeTaboanyeckux curHanax, obuto mposeaeHo F. Chollet u
coaBT. B 1991 romy. YueHnle cooOumau o OuaaTepanibHON
[M9T axkTuBaLMU CEHCOMOTOPHBIX 30H U BOBAEYEHUU JOTIOJ-
HUTENBHBIX TIPOBOASIINX MYTei B X0OIe IBMXKEHMS Tapajin3o-
BaHHOI pyku [21]. Tocnenyiomme Kak eAMHOBpPEMEHHbIE,
TaK ¥ TIOBTOPHBIC UCCNEN0BaHUS ¢ ucnoab3oBaHueM I19T u
GMPT nokazanu, 4To peopraHu3alusl HePOHAIbHBIX CeTel
MIPOUCXOIUT HA BCEX CTAMSIX UIIEMUYECKOTO WHCYNbTA, U,
KaK yXe OTMeyanoch BbIllE, BKIIOYAET TUIEPAKTUBALIUIO
YYaCTKOB (PU3MOJOTMUECKON HEHPOHHOM CeTH 13-3a Crelu-
(uveckoil 3amauM M aKTUBAIMIO HEOOBIYHBIX ObOnacTeii,
KOTOpbIE THITAIOTCS B3SITh HA ce0s1 HDYHKIMU TTOBPEXKAEHHBIX
TKaHeii [85].

Tlammepnu! peopeanusayuu HeliponaavHoil cemu
Tunepaxmueayus gusuosoeuyeckoii cemu

bblna onucaHa runepakTuBalMs Kak MEPBUYHBIX, TaK U BTO-
PUYHBIX 00J1aCTEl TOJOBHOTO MO3Tra B COCTaBe (PM3MOIOTHYE-
CKOIl HEMpOHAJbHOI ceTH, 00ecreYMBalolleii BHIMOJHEHMS
crenrduIecKoro 3aaHus y MOCTUHCYJIBTHBIX MAllMEHTOB.

Benymast ponb wIcmmatepaabHBIX MOTOPHBIX ITPOBOISIINX
MyTeii B BOCCTAHOBJIEHUU JBUTATEIbHBIX (DYHKIIMI OTMEYAETCS
OONBIIMHCTBOM HccaemoBateneit [9, 26, 93, 114]. Ilpu pacmo-
JIoXXeHUU UH(DApKTOB BHE 30HBI M1, pabouas Harpy3ka Ha Hee
B Xxone peopranuzauuu yenumumaercs [85]. S.C. Cramer u
cotp. (1997 rom) paspaboTanu WIKamy s KOJUYECTBEHHOMN
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OIIEHKM WIICHUJIaTepaibHON TUIepaKTUBAllMM, Ha3BAHHYIO
«HICUIaTepaIbHbIN UHAEKC». OH MpencTaBiseT co00i pa3Hu-
Iy MeXIy 00beMOM aKTHBAIIMU TIEPBUIHBIX CEHCO-MOTOPHBIX
00J1acTeil KOHTpaaTepaJbHOTO M UIICKIATePATbHOTO MOy~
puii, nenenHoi Ha ux cymmy: (K-M)/(K+MW). [lannbrii mokaza-
TeJb XapaKTepU3yeT HaJIMJMe MEXIIONYIIAapHOTO OanaHca.
3HauyeHMe 3TOr0 HMHOEKCAa MOXET BapbupoBaTh oOT +1
(MCKITIOUMTENTLHO KOHTpasiaTepaibHoe) 10 - | (MCKIIOUUTENBHO
uncunarepaibHoe). [lo3mHee 3TOT ToKa3aTe b ObLT eperuMe-
HOBaH B «uHAeKC Jarepanu3auun» (MJI), mockoabky uMencs
€ro LIMPOKUil pa3dpoc y MalMeHTOB B XPOHUUYECKON CTamuu
WU BcneactBue Gonee BBIpaXXGHHON aKTUBALIMU 3IOPOBOTO
nojiymapus (roTeps JaTepanu3aluy) Mo CPaBHEHUIO C IPYII-
MO KOHTPOJIS, Y KOTOPO# MEeXIOIyLIapHbIi OanaHC coxpa-
Hsuicsl. McenenoBaHUSIMM TTOKa3aHO, YTO HECMOTPS Ha BapHa-
0eJbHOCTb JIOKANM3aluu WHGAPKTOB MO3ra U Pa3lUYHbIe
THUITH (DYHKIIMOHANBHOM peopraHM3allid OTHUM W3 OIpele-
JISIONMX ¢ (aKTOPOB  SIBISIETCS HATM4YME WM OTCYTCTBUE
nospexaenuss M1 WIII. [1pu nmoBpexneHnu 3T0ii 30HBI OTME-
yaeTcsl 0ojiee BBIpAXEHHOE YcuyieHHe (YHKIMOHAIBHON
aktuBHOCTH 30HBI M1 KJIIT npu BBINOJIHEHWH MOTOPHBIX
3aganuii. Harmpotus, nHTakTHOCTH 30HBI M 1 MJITT onpenensier
BO3MOXHOCTb BOCCTAHOBJIEHUSI CO BpPEMEHEM MEXITOJTyIIAPHO-
ro 0ananca [33, 97].

Hannsie [19T u MPT uccnenoBaHuii yka3pIBalOT Ha yJ4acThe
B IOCTUHCYJIBTHOM (DYHKIIMOHANBHOW peOopraHM3aluy KOpPHI
FOJIOBHOTO MO3ra M30BITOYHO AKTMBUPOBAHHBIX BTOPMYHBIX
o0JjiacTeil — JOMOJHUTEIbHBIX MOTOPHBIX YYACTKOB M HEMO-
TOPHBIX 30H (TIPEMOTOPHAs Kopa, JopcoiaTepajbHas Mpe-
(hpoHTaTbHAs KOpa, TOTIOJTHHUTEIbHAS MOTOpHAS KOpa, MO3XKe-
YOK, OCTPOBOK, HIKHSISI TeMEHHAsl KOpa, IOsICHasl JBUTaTe b~
Hag Kopa) Kak B MJITI tak u KJIIT [9, 14-16, 21, 26, 49, 73, 74,
93, 108, 109, 111, 112, 114].

Yarme Bcero oTmeyaeTcss U30bITOYHASI aKTUBALMS TTPEMOTOP-
HOW Kopbl. [Ipu CyOKOPTHKaTIbHOM WMHCYIBTE YBEIUYEHHYIO
OunaTepalbHYI0 aKTUBALIMIO TIPEMOTOPHON KOpbI HabM0IATIN
C. Weiller u cotp. (1992) [113] u C. Calautti u cotp. (2001) [14].
Coo01a10ch TakXe 0 IBYCTOPOHHEN TMIMepakTUBALUY TPEMO-
TOPHOM KOPHI Y MAIIMEHTOB C KOPTUKATbHO-CYOKOPTUKATBHBIM
nioBpexenueM [21, 93]. JIuiib B eAMHUYHBIX UCCIETOBAHUSIX
npemotopHast aktuBaius WUJIIT He Obiia moMuHUpyIomeii [25,
114]. Cuutaetcs, 4o (PeHOMEH TUIEPAKTUBALIMU TTPEMOTOP-
HOIl KOpHI Ha CTOPOHE WH(APKTa MO3ra OTPaXaeT ee upe3Mep-
HOE BOBJICUEHME MPU MOIBITKE BbIOJIHUTH 3a[aHUE, HECMOTPSI
Ha MOBpeXAeHUE KOPTUKOCITMHAILHOTO TpakTa [89]. D10 0TUa-
CTH MOXET ObITh OOBSICHEHO PETYIUPYIOIINM BIUSTHUEM TTpe-
MOTOPHO# KOPBI Ha MEPBUYHYIO MOTOPHYIO KOPY, CYIIIECTBYIO-
IIMM B 310pOBOM Mo3re. HemaBHo aTa rumnoTe3a Oblia MOATBEp-
XJIeHa KapTupoBaHueM mnpu momomd GMPT kopTuko-
(byraibHbIX BOJOKOH Y 3[I0POBBIX UCITBITYEMBIX U MAIIUEHTOB C
uHcynsToM [75]. Kpome Toro, mpeMoTopHas Kopa CONEPXUT
KOPTUKOCTIMHAIbHBIE HEHPOHBI, NAIOINE HAYaIO TBYCTOPOH-
HEeMY KOPTHKO-PETUKYIOCIMHATBHOMY TPaKTY, 00eCieunBato-
nieMy MpoKcUMasbHble ABWXeHUs [57]. BelsBnsemas rumep-
aKTUBAIMS MOXET OBITh OTPaXEHUWEM YCUJIEHHOW pabodeii
Harpy3ku Ha Hee ITPU MOBPEXAEHNH JaHHbIX POBOIHMKOB.

OOmpHas aKTUBALMS Pa3IMYHBIX MEPBUYHBIX X BTOPUYHBIX
obnacTeii roloBHOro Mo3ra, BoisiBisgemast kak B MJITI, tak u B
KJIII, mo maenuto P.M. Rossini u coasr (2007), moarBepxmaeT
TO, YTO BOCCTaHOBJICHME IBIKEHUIA MMOC/IE MHCYJIBTA COIPO-
BOXIACTCSl TIOBBIIICHHON aKTHMBHOCTBIO MOTOPHBIX Heipo-
HaJIbHBIX CETell, KOTOPble B HOPME CYIUECTBYIOT, HO aKTUB-
HOCTb MX HE0OJIbIIIas, B X0 BHIIIOJHEHHUS IIPOCTOTO, aBTOMA-
TU3UPOBAHHOTO 3amaHus. [IoCKONbKY MOmOOHBIN (heHOMEH
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OTMEYaeTCsl pU OOBLIYHOM CTapeHUU [42] 1 MpU BLIMOJHEHUN
CJIOXHBIX JBWXEHWI 300pOBBIM ueloBekoM [41, 67, 92],
MCCIIEIOBATENN HE eIUHBI B €10 TPAKTOBKE: SIBJISICTCS JIM JaH-
Hasl TMIIePaKTUBALUS UCTUHHBIM (DEHOMEHOM ILIACTUYHOCTH
WM BpeMEHHOI KOMITeHCaTOpHO# cTpaterueit [30, 85].

JI71st pelieHust JaHHOTO BOTPOCa, UMEIOIIEro OObIIoe MPaK-
TUYECKOE 3HAYECHHWE I PeaOMIITAllMU, ObUIA BBITIOJHECHEI
MHOTOYHMCJIEHHBIE UCCIIENOBAHMS IT0 YTOUHEHHUIO B3aUMOOTHO-
HICHWI MeXTy KIMHUYECKAM BOCCTAHOBJICHUEM U aKTUBALIU-
eif Mosra. BoNBIIMHCTBOM, KaK €IMHOBPEMEHHBIX, TaK U
TIOBTOPHBIX MCCIIENOBaHUI, YCTAHOBJIEHAa 0OpaTHas 3aBUCHU-
MOCTh KJIMHMYECKOTO BOCCTAHOBJIEHUS OT CTENEHUW aKTHBa-
LMK HeTIepBUYHBIX MOTOPHBIX 00JacTed, 0COOEHHO Hemopa-
JKEHHOTO TMOJIyLIapus U MpsiMast 3aBUCMMOCTb OT YBeJTMUYEHUS
aKTUBALIUU TIEPBUYHON CEHCO-MOTOPHON KOPBI TIOPaKEHHOTO
nonymapus [15, 16, 110, 112]. Takum o0pa3om, nydiuee Boc-
CTaHOBJIEHUE COIIACHO OOJBIIMHCTBY MCCIeN0BAaHUM, Ha0II0-
JaeTcs TIpH BO3BpAIlcHNM aKTHBAIIMOHHOTO MAaTTepHa K
(OU3MONOTUYECKOM IeIM KOHTPJIAaTepaJbHOTO KOHTPOJIS
(YHKIIMM KOHEYHOCTH, CYIIECTBYIOIIETO 10 O0Ne3HM, T.e. BOC-
CTaHOBJIEHUIO MeXToNTyIIapHoro 6ananca [13]. Jivumb equHY-
HBIE UCCNIETOBAHMS YKA3bIBAIOT Ha O0JIee BaXKHYIO POJIb IBUTA-
TeJbHBIX 00JaCTell MHTAKTHOTO IOJYIIAPHs B BBITOJHEHUU
CIIOXHBIX 3a/lad MOPAXEHHOW KOHEYHOCThIO Yy MALMEHTOB C
MOYTH TIOJTHBIM BOCCTAHOBJICHMEM JBUTATENbHBIX (DYHKIUI
[36, 65].

(DO[)MM‘DOGGHUE U aKkmueayus Hoevlx y4acmios cemu

[Mpu ABMXeHNU MOPaXXeHHOU PYKOI, KaK IPY KOPTUKATBHOM,
TaK U IPH CYOKOPTUKANTBHOM MH(APKTE MO3Ta B OTINIUE OT
IBIDKEHUIA 310POBOM PYKOM HEPENKO OTMEYAETCS CMEIIEHUE
aKTUBaLUU NEPBUYHBIX CEHCOMOTOPHBIX 30H K3aau [13, 25, 45,
58, 80]. HemaBHuMe uccnenoBaHus ¢ UCIIOIb30BaHIEM THDDY-
3MOHHO-TEH30PHOI TpakTorpacuu MoKasaau, YTo KOPKOBBIi
CIBMT TAaKKe COMPOBOXIACTCS MIACTHICCKUMHU M3MEHEHUSIMU
B TIOOKOPKOBBIX MOTOPHBIX IYTSX IPH MH(APKTe B 3amHEi
YacTH Jy4ucToro BeHua [44]. bonaee Toro, B HECKOMBKUX CITY-
qasgx CYOKOPTHKAJIBHOTO MH(ApKTa HaOII0manach BEHTpallb-
Hasl TUIEPAKTUBAIMS B KOHTpaJaTepaJbHON IIePBUYHOM
CeHco-MoTOpHOI 30He [14, 114]. C mpyroii ctroponsl, Jaillard u
cotp. [43] mMpoOIEMOHCTPUPOBANIM MPOrPeCCUPYIOIUI d0p-
3aJIbHBIN CHBWTI AKTHBAIMM IIEPBUYHOM CEHCO-MOTOPHOIA
KOpBl y MALMECHTOB C CEJICKTUBHOM KOPKOBOW HIIEMUEH.
Hakonew, S.C. Cramer u cotp. [25] HaOmomanu mepeaHuit
CIBUT Y TAIIEHTOB ¢ MH()APKTOM B MEPBUYHON CCHCOPHOIA
Kope. JlaHHble Haxomku, 1o MHeHuI0 P.M. Rossini u coaBT.
(2007) oTpaxaloT ajanTHBHbIE PErMOHANbHbIE W3MEHEHMS,
00YCITOBIIEHHBIC CHIDKEHNEM JIOKAIbHOTO MHIMONPOBAHYS, 1,
B OTJIMYME OT TMIEPAKTUBALIMM, MO3BOJSIOT YTOUHSTH 30HBI
MOTOpHOTO penpe3eHTuposaHus [85]. HecMoTpst Ha Bo3pac-
TAIOIEe YKMCIO COOOIICHM O CABUTE aKTUBAIIMU IIEPBIYHOMA
CEHCO-MOTOPHO KOPHI, OTCYTCTBYIOT YKa3aHMS Ha CBS3b TaH-
HBIX MPOLECCOB C KIMHUYECKUM BOCCTaHOBIEHMEM [85].

Heoocmamxu pMPT, mpyonocmu unmepnpemauyuu OanHbIX,
yeaoeus 3xcnepumenma, 3adayu 6yoyuux uccaedosanui

Cepbe3HbIM HEIOCTaTKOM METOJa SIBJISETCS TO, YTO, KaK U
Apyrue (QYHKIMOHAJIbHBIE METOAMKH, OCHOBAaHHBIE Ha
PErucTpaly KpOBOTOKA, OH JAeT CYpPPOTaTHBIA CHTHAI,
3aBUCSALIMIA OT MHOXECTBA (PU3MYECKUX U OMOJOTUYECKMX
napamerpoB. Hanbosee 3HaYMMOIl SBJISI€TCS TOTPEITHOCTD,
CBSI3aHHAS C M3MEHEHUEM PEAKTHBHOCTHU COCYIOB BCIE[-
CTBUE COCYIMCTHIX 3a0ojeBaHuii U cTapeHus. OHM M3Me-
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HSIOT HeWpoBaCKyJSIpHOE B3aMMOIECHCTBUE, KOTOpPOe obec-
neunBaeT popmupoBaHre BOLD-curHana [64]. Kpome Toro,
IIPH OIIEHKE aKTWBALIUU MBI orieprpyeM ¢ BOLD-curHamom,
OCHOBAaHHOM Ha aHaJM3¢ OTHOCUTEJbHO HM3KOH 4YacCTOTHI
ocumuiauuit (mpubausurensHo 0,2 u 0,01 Iix), a He ¢ Helipo-
HaJIbHOW aKTUBHOCTBIO [66]. Tlpy 3TOM CHMTHam oTpaxaer
AKTUBHOCTb HEHWPOHOB C pa3NnuyHON (DYHKIMOHAJIbHOMI
HanpaBieHHOCTBI0. ®MPT He 103BONISET OTIIMYNTE CUTHAIT,
MCXONALINA OT HEHpPOHOB, YYaCTBYIONIIMX B BHIITOJHCHUH
JAHHOTO 3aJaHus, OT HEHPOMOIYISIIMOHHOTO CHUIHaua
(BHMMaHMe, MOTHBAIIMsI, 3aTIOMIHAHNE, TAMSTH), a TAKXE OT
HaIpaBJIe€HUS CHUTHAIOB («CHU3Y-BBEpX» MIU <«CBEPXY-
BHU3»). Jlo HACTOSILEro BPEMEHUM He SICHA BO3MOXHOCThb
middepeHIIMPOBaHNS MTPOIIECCOB BO3OYXIEHUS M TOPMOXKE-
Hus [64]. Tpu aToMm cam dpeHomen HeratuBHOro BOLD-cur-
Hajla He UMeeT OfHO3HAYHOro 00bscHeHMs. Yale Bcero oH
ABJISICTCS CJEACTBHEM YMEHBIICHUS TIOMYISILINN aKTHBHPO-
BaHHBIX HEHPOHOB, pexXe — Pe3yIbTaTOM Pa3pyLICHMI Heli-
POBACKYJSIPHBIX B3aUMOAEHCTBUI MPU pa3IMYHBIX TaTOJIO-
TMYECKNX COCTOSHMSIX, HEWPOHANbHON IeaKTHBAIUH,
BBICOKOM CENIEKTMBHOCTM BXOJa CHUTHAJla M MHOTHMX APYTHX
npoieccoB [64, 86, 90, 96]. Bce 3T0 Hepeako 3aTpymHSIET
uHTepnpetanuio kKapt GMPT [64].

Jlpyrue CIOXHOCTM B UcCHoab30BaHuu Metoga GMPT
00YCJIOBJIEHbI HEKOPPEKTHOM pa3paboTKOil MPOTOKOJIOB IKC-
MePUMEHTOB C UTHOPUPOBAHUEM XOPOIIIO U3BECTHOM MPUHIIK-
MUATBHOM CXeMbI (PYHKIMOHAIBHOI OpraHu3aluy Mosra [64].

Hecmotps Ha Bce oTMeyeHHbIe orpaHndeHust PMPT sprsiet-
sl B HACTOSIIIEE BpeMsl JTyYLIMM WHCTPYMEHTOM MJisI Uccie-
JoBaHUs GyHKIMIA Mo3ra [64, 108]. X mocTOBepHOCTH 3aBH-
cut ot texHonorun GMPT, mpoTokona sKcnepuMeHTa, cra-
TUCTUYECKOM 00paboOTKK M criocoba MomenupoBaHusd. [64].
CosepuieHcTBOBaHME MeToauk ¢GMPT, Hampumep, usmepe-
HUIl CBSI3HOCTU MEXMY Pa3NTUYHBIMU O0JTACTSMU KOPBI TIPU
BBIMIOJIHEHUM OTPeNeJeHHOTO 3aaHusl, OTpaxalollen cyie-
CTBOBaHUE JEHCTBYIOIIMX BHYTPUKOPKOBBIX cBsA3eil [82],
OyzmeT crmoco0CTBOBATH YTOYHEHWIO CTEIM(PUIHOCTH PEru-
CTPUPYEMOT0 CUTHANIA U TI03BOJIUT TEpeiTH 0T KapTorpaduu
AKTUBALIMK K MCCIENOBAHUIO TUHAMMYECKON OpraHU3aIuu
Mo3ra. BoJIBIIMHCTBO MCCenoBaTesieil CYuTaloT HeoOXomu-
MBIM TIPOBOAUTH 0oJiee TIIATENbHYIO Pa3paboTKy Mpeib-
SIBJISIEMBIX TECTOB B COOTBETCTBUSMM C 3aJayaMM 3KCIEpHU-
MmeHTa [85, 108]. Tak B momaBismoIIeM OOIBIIIHCTBE MCCIIe-
JIOBaHWIi B KaUECTBE MapajurMbl UCIIOJIb30BATUCH AKTUBHBIE
JBWKEHMS, YTO MpPEAroaraeT Uccaef0BaHUEe MTOCTUHCYIBT-
HBIX TIALUEHTOB C JIETKUM JBUTATEeJbHBIM Ne(UIMTOM WIn
€ro OTCYTCTBUEM. OKCTPAMOJMPOBAHUE MOJYYEHHBIX
pe3yJabTaTOB Ha MAIlMEHTOB C BBIPAXEHHBIM IBUTATEIbHBIM
nepuuutoMm nocie MU — 3aTpyiHEHO U HEKOPPEKTHO.
OnHUM U3 TOJXOJ0B, TO3BOJSIONIUM UCTIONB30BATh KIMHU-
yeckuit motreHuuan ¢MPT nis GonbHBIX ¢ IBUTaTeIbHBIMU
HapylIEeHUSIMU, MOXET CTaTh WCCIENOBAHWE aKTUBAIWU
CEHCO-MOTOPHOM KOpBI MPU TMAaCCUBHBIX IBMXEHUAX [52] u
MPU MCITOJb30BAHUY TaIbBAHUYECKON CTUMYJISALIUAU nepude-
puyeckux HepBoB [101].

ITockonbKy HM OIHA M3 UCIOJIb3YeMBIX METOAUK HE MOXET
TOJIHOCTBIO 3aMEHUTD IPYTYIO I YCIICIITHOIO M3YYECHUA PEOp-
raHu3alyu Mo3ra, HeoOXOAUM MYJIBTUIAUCLIUIUIMHAPHBIN O/ -
xon. OH npenmonaraer KomouHawio GMPT ¢ HeMHBa3UBHBI-
MU METOAMKAMM, TIO3BOJISIIOIIMMU MPSIMO U3MEPSITh JIEKTPU-
YeCKyl aKTUBHOCTb MO3ra, U MHBA3UBHBIMU 3J1EKTPOPU3UO-
JIOTUYECKUMU ¥ (papMaKOJIOTMIECKUMHU SKCIIepIMEHTaMU Ha
SKMBOTHBIX MOJEISIX [6, 25, 36, 64, 84].
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MeTo/ibl OLIEHKH CTPYKTYPHOI LIETOCTHOCTH
KOPTHKOCTIHHAJILHOTO TPAKTA B HCCJIEJ0BAHUH
JBHraTe;IbHOT0 BOCCTAHOBJIEHHS MOCIe HHCYIBTA

3aBUCUMOCTb OPTaHU3aLK HOBOW NBUTATENBHON CHCTEMBI U
BOCCTAHOBJICHMSI IBUTATEIbHBIX (DYHKIMIA OT CTETeHM Topa-
KEHUS aHATOMUYECKHMX CTPYKTYP KOPKOBBHIX IBHUIATEIBHBIX
00J1acTeii 1 BOJIOKOH 0€JI0ro BEeIllecTBa MpeAronaraeT yroyHe-
HUE 3aKOHOMEpHOCTel JaHHOW B3aumocBs3u [119]. 3HaHue
AHATOMHMYECKON IIPOEKINM KOPTUKOCIMHAIBHOTO TpaKTa
(KCT) nosBosnsier ¢ moMolibio cTaHaapTHBIX pexkuMoB MPT u
MeTtoauku auddysrnoHHo-B3BemeHHoit MPT (JIBU-MPT)
MPUOIU3UTETIFHO OIIEHUTD €T0 BoBiIeueHne. OMHAKO HEpEeIKO
JOCTaTOYHO CJIOKHO, HampuMep, MpU MajblX MHGbapKTax,
OTPEETUTh TIOBPEXKACH JIM ABUTaTeNIbHbINA TyTh [60]. OLeHka
crpykrypHoii menoctHocT KCT Bo3MOXKHA ¢ TIOMOIITBIO METO-
VKK b by3MoHHO-TeH30pHoro n3odpaxenus MPT (ATHU-
MPT), ocHOBaHHOI Ha OLIEHKE HEPAaBHOMEPHOCTHU (aHU30TPO-
ITUH) IBVXKCHMS MOJICKYN BOIBI B MO3Te BCIICICTBUC HATUIUS
AKCOHOB, aKCOHAJIbHOM 000JI0YKH, ITMATbHBIX KJIETOK M COCY-
auctoit cetu [5, 116]. Ucmonwsys manubie JJTU Bo3MOXHO
PEKOHCTPYMPOBATh TPEXMEPHYIO MAKPOCKOITMYECKYIO KAPTUHY
MIPOBOAALINX TyTeli Oesoro BemecTsa [24, 71] u BU3yanusupo-
BaTh UX COOTHONIECHKE ¢ 30HOI MHMpapKTa [53, 55, 60]. JanHas
METOIMKa, N3BECTHAsI KaK TpaKTOrpadus Win MPoCIeKNBaHIe
BOJIOKOH, B HACTOSIIIEE BPeMsI SBJISETCS eMMHCTBEHHBIM CIIO-
COOOM MPUXW3HEHHOW BU3yaliu3allMW TPOBOMSIIMX TTyTei
[53].

JTH taxxe MOXeT ObITh UCIOJIb30BAHO IJIS1 KOJMYECTBEHHOM
oueHku coxpaHHoct KCT, myrem moacuera ¢hpakLiMOHHOM
anuzorporuu (DA), oTpaxaroleil peanoYTeHre Hampasie-
Hus 1udy3un BOAB B 30HE MHTepeca, HAIpHMeEp, 3aTHEM
Oempe BHYTpeHHe# Karcynibl, HOXKEe Mo3ra u apyrux [5].
Bricokue mokazatenu ®A coOTBETCTBYIOT OMHOHATIPABIEHHOM
mady3un MOJEKYIT BOABI, YTO COOTBETCTBYET COXPaHHBIM
KOMIIaKTHO PACTONOXKEHHBIM IyyKaM 0Oejioro BellecTBa, Uay-
MM B OXHOM HampapieHnH. Huskue mokaszatenu MA xapak-
TEPHBI I BOJIOKOH, MIYIIMX B Pa3HBIX HAIPaBICHUSX (TIepe-
KpeIlMBaIMecs BOJOKHA) M B TMOPAaXEHHBIX 00JacTIX
(ToxapHOE TTOBpEXICHNE TKAHEH /MM BaIEPOBCKOE Tepe-
pOXIeHNE) ¢ HapyIIeHneM AU Y3 MOJIEKYI BOIBI B aKCO-
Hax [56, 115].

OnHoctopoHHee HapyuieHue uenoctHoctd KCT mpu MU
TpeionpeiesisieT MexmonymapHylo acummerputo @A [113].
Oo6crenoBanue mamueHToB ¢ MU mokasano, uro Gosee BhIpa-
keHHas acumMeTpus DA cBs3aHa ¢ XyIIIMM BOCCTAHOBJICHU-
eM JBUTaTeNbHBIX QyHKIWIA [46, 97, 104].

Hawm He BcTpeTunoch paboT Mo YTOUHEHUIO 3aBUCUMOCTH (hop-
MMPOBaHUsI HEMPOHATBHBIX JBUTATEbHBIX CETEH OT CTeMEeHU
nospexneHust KCT.

TpaHCKpaHﬂ&HLHaﬂ MArHUTHad CTUMYJIALMA B HCCICI0BAHUU
JBHIaTe/JIbHOr0 BOCCTAHOBJICHHA NMOC/IC HHCY/IbTA

TpaHckpaHuanabHas MarHuTHas ctumynsiuust (TMC) — HeuH-
Ba3uBHbII MeTon uccaenoBanust KCT wim peryssiuu akTBa-
LM IBUTATEIBHOM KOPHI TIOCPEACTBOM CTUMYISIINH KOPKO-
BbIX JBUTATeJbHBIX MPE3ECHTUPYIOLIMX 00MacTedl JOKaJIbHbIM
WHTEHCUBHBIM MarHWTHBIM ToneM. [locnemHee cosmaercs
ANEKTPUIECKUM TOKOM, IIMPKYTUPYIONIMM IO KaTYIIKe, KOTO-
past conmpuKacaeTcsl UM HaXOAUTCS Ha HEOOJbIIOM PaccTosi-
HUM oT Koxu ronossl [3, 88, 100, 108]. TIpoucxondias npu
CTUMYJISIIINK ACTIONAPU3ALNS MUPAMUIHBIX KJIETOK MOXET
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OBITH OIICHEHA HATIPSMYIO 1) TI0 BeJIMYMHE MOTOPHOTO BBI3BaH-
Horo noteHuuana (MBII) B cooTBeTcTBYIOIIEN MBIILLE; 2) 11O
BpeMEHHU, 3aTpayeHHOM Ha mHAykimio MBII (laTeHTHOCTD);
3) 1Mo MHTEHCUBHOCTHU CTHMYJIa, HEOOXOMIUMOTO [UIST PA3BUTHS
MBII (nopor Bo30yaumocTu Kopsl) [108].

Pa3Mepbl KapT akTUBAIMU (COBOKYITHOCTH BO30OYIMMBIX TOYEK
Ha TOBepXHOCTH 4veperna) M ammutysa MBII 3aBucat ot
WHTEHCUBHOCTY MArHUTHOM CTUMYJSIMU, BO30YIMMOCTH U
KOJIMYECTBA KOPKOBBIX HEMPOHOB, U B 1I€JIOM OT COXPAHHOCTU
Bcero KCT [10]. Oto mozBonsier ucnosbzoBath TMC y 601b-
HBIX, IepeHecInux MU mist olieHKY (yHKIIMOHAIBHOIM LIEI0CT-
HOCTM KOPTUKOCIMHAJIBHOW CHUCTEMBI, OCTaTOYHBIX JBWTA-
TeJbHBIX (YHKIUI U MPOTHO3MPOBaHUS (DYHKIIMOHATEHOTO
BoccTaHoBneHus [85]. TMC mapHBIM MMITYIbCOM (MapHO-
ummynbcHasd TMC) mo3BoisieT u3yyaTb MEXaHU3Mbl BHYTPU-
KOPKOBOTO TOPMOXEHMSI U BO30YXIEHUS, NeTEeKTUPOBAThH
BHYTPUKOPKOBbIE M YTOUYHATh MX POJb B PEOPTaHU3ALU
ronoBHoro mosra mnocie MU [11, 94]. Coueras TMC c
JIEKapCTBEHHBIMU TIpETapaTaMu, KOTOPbIE MO0 OJIOKMPYIOT,
60 ctumynupytoT TMC-BBI3BaHHBIM OTBET, MOXHO YCTaHO-
BUTb, Kakue HelpoMenraTOpHbIe CHCTEMbI €ro OMOCPEAyIOT
[121]. HakoHel, HaKamInBaOTCs aHHbIE 00 UCMIOIb30BAHUT
putmudeckoit TMC ¢ ne4eOHBIMU LIENSIMU U CTUMYISLIAN
peopraHu3aluy Mo3ra 1 YIy4lIeH!s] OTBETa Ha TPAIUIIMOHHOE
neuenue [48].

B octpoii cragum uHcynwsra ammautyna MBI B UIIT umeer
TIOJIOKUTENBbHYI0 KOPPEJISIMIO B OTHOIIEHUH BOCCTAHOBICHUS
nsrxeHuit [38]. B To Bpems kak otcyrcteue MBII B TeueHue
TIepBBIX YacoB WK THel mocie MM Koppemupyer ¢ IIOXUM
BoccTaHoBieHueM [18, 38, 79]. [losinenne MBI B mogoctpoit
WM XpOHMYECKOM CTaiMK MHCYJIbTA HE CBSI3aHO C YIy4IIEeHMU-
eM IBUTaTenbHOM (GyHKIMHK [22, 79]. HecMoTps Ha TO, 4TO
nareHTHOCTh ¥ mopor MBIT B MJIII, xak mpaBuiio, BblllIe, 4eM
Ha 37I0pOBOii CTOPOHE, KaK B OCTPOM, TaK U B MOAOCTPOil cTa-
IVIM, ¥ IMEIOT TEHICHIINIO MTOCTEIICHHO CHIDKAThCSI CO BpeMe-
HEM, TaHHBIE TI0 UX MPOTHOCTUYECKON 3HAYMMOCTHU ISl BOC-
CTaHOBJIEHUs poTuBopeunBsl [18, 38, 72, 105, 106].

Bonpmroe 3HaueHMe IS TPOTHO3MPOBAHUS BOCCTAHOBIICHUS
IBIDKEHWI MOXKET MMETh OLIEHKA aCUMMETPUH JBUTATEIbHBIX
Kapt TMC mjst mbin pyku B UJIIT u KJIIT. Beigensitor pasHbie
BapHaHTHI peopraHu3aliy. JIByMs HauboIee YaCThIMU M3 HUAX
SBJISTIOTCS: 1) pacIiMpeHre WM yYMEHBIICHHE BO30YIMMOI
00J1aCTH, BO3MOXHO BCJISCTBUE BOBICUCHUS (AKTUBALIMU WK
NEe3UHTMOMPOBAaHMS) PSIOM PACIOJOXEHHBIX HEHPOHOB;
2) mepeMelIeHIe BO30YIMMOl 001acTH 3a OOBIYHBIE TPAHUIIH,
BO3MOXHO, M3-3a MOBPEXICHUS TOM 00JacTH MO3ra, B KOTO-
poil B HOpPME DAaCIOJIaraeTcsl «ropsiyas TOYKa» aKTUBALUU
(MakCHMAJIbHBIE MOTOPHBI OTBET HAa IIOBEPXHOCTH depera
MU CTUMYJISIMM UccienyeMoit Mbliiibl). [locnenHuil Bapu-
aHT CJIOXEH U WHTEPIIpeTallMd: COBUT MOXET OBITh KaK
KaXYIIMMCS, BBI3BAHHBIM aKTHUBALIMEl BTOPHUYHBIX «TOPSTIHX
TOYEK», KOTOPbIE ObLTM 10 3TOTO CKPHITHI 00Jiee aKTUBHBIMU,
TaK W CYIIECTBOBAaTh HAa CaMOM JieJie BCIIEJCTBHE TPOTPECCH-
pyIoIel aKTUBALIUY HOBBIX CHHANITHYECKUX CBsI3eit [22, 105].
VkasaHHble U3MEHEHUS! MAaKCMMaJbHO BBIPAXEHBI B IMEpBbIE
MECSIIBI TT0CIIC MHCYJIBTA M CTAHOBSITCS CTAOMTBHBIMM B XPOHU-
YeCKOoil CTamuyu BoccTaHOBIeHUs [22, 105].

Anekrpodusnonornyeckue xapakrepuctuku KCT Ha 3mopo-
BOW CTOPOHE OCTAIOTCSI B OOJBIIMHCTBE ClydaeB B Mpejeax
HOPMBI, KaK B ocTpoii [11, 79, 94], Tak 1 B XpOHMYECKOIA CTa-
vstx uHCyneTa [94, 105]. B yactu ciryyaeB IpH IIJIOXOM BOCCTa-
HOBJIEHMM JBUTATENIbHOI (DYHKIIMK OTMEYAETCsl 3HAYNTETbHOE
nosbiiieHue MBIT co 310poBoii CTOPOHBI («TMTaHTCKUMN
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MBII»), uyto gBasieTcs MOKa3aTelaeM HapYLIEHHOTO MEXIIONy-
mapHoro 6anaHca Bo30yauMocTu. MIMEIOTCSl JaHHBIE O TOM,
4TO aHOMaJbHbIe «ropstune Touku» B KJIIT acconmupyiores ¢
MJIOXUM BOCCTaHOBNIEHUEM [85].

TMC napHbIM UMIYJIbCOM TMO3BOJSAET OLIEHUBATh MEXIIONY-
1IapHOe W BHYTPUKOPKOBOE MHTUOMPOBAaHME. YCTAaHOBJIEHO,
YTO BHYTPUKOPKOBOE WMHIMOMPOBAHWE B MIICHIATEPATbHOMI
M1 otpaxaet akTuBHOCTb TAMK -epruyeckux MHrMOMTOPHBIX
UHTEpHEpoHOB Kophl [54, 121]. MexmomnymapHoe UHTAOU-
poBaHME OT KOHTpajaTepajbHOW 10 UIcuiatepaibHoi M1
OIMOCPEIOBAHHO TPEUMYIIECTBEHHO TITyTaMaTepruyecKuMu
BOJIOKHAMM, TTPOXOMSIINMHU Yepe3 MO3OJUCTOE TeJO W Jei-
CTBYIOIIMMHU 4epe3 jnokanbHbie TAMK-epruueckue uHTEp-
Heliponsl [19, 34]. I1yTu, cBs3bIBatOLIME MEXIY COOO0I MOTOD-
HbI€ 30HBI KOPBHI 000MX MONYIIApUil U MepeceKalolue Mo3o-
JIICTOE TeJTO, a TaKKe TOPMO3HBIC BHYTPUKOPKOBHIE KPYId
yJacTBYIOT B pery/siimu ummyibcauuu no KCT, uaymemy ot
M1 [59]. BaytpukopkoBoe unrubuposanuie B JIII cHikaet-
ca B nepBble Hememn MU, Torma Kak MeXTOMyIapHOe WHIH-
OupoBaHue yamie He M3MeHsercs [62, 94]. DTo Mo3BOMUIO
MCCNEOBATENSIM TTPETIOIOXUTD, YTO OBICTPOE BOCCTAHOBIIE-
HMe IBMXEHMH Yy HeKoTophIX manueHToB ¢ MU obycioBaeHo
KOPKOBBIM JI€3UHTUOMPOBAHMEM, BTOPMYHBIM I10 OTHOLIEHUIO
K OTHAJEHHBIM CTPYKTYPHO MHTAKTHBIM 30HAM MO3raM (Iua-
mm3uc) [87]. OmHaKo ocTaeTcs HESICHBIM, CYILECTBYET JIM KOP-
PEeNSALIUS MEXTY CHUXEHUEM BHYTPUKOPKOBOTO MHTMOMPOBA-
HUSI ¥ YMEHBIICHWEM CTETEHW NBUTATENHHOTO HAPYIICHUS
[62]. UccnenoBanmst GOMBHBIX B XPOHMUYECKOI CTaANN HEMHO-
TOYMCIIEHHBI. Y HEKOTOPbIX O0JBbHBIX OTMEYAETCSl HOpMasIK3a-
s BHyTpuKopkoBoro nHrubuposanus B UIIT [94]. aHHble
0 COCTOSTHUH BHYTPUKOPKOBOTO ¥ MEXITOTYIIIAPHOTO MHTHOM-
poBanus B KJITI nipotuBopeunssl [29, 62, 94| 1 MoryT 00b-
SCHSAThCA KaK BO3MOXHBIM TIOBPEXICHUEM MO30JIUCTOTO
Teda, TaK W 0ojiee aKTMBHBIM MCIIOJIb30BAHUEM 3IOPOBOI
DPYKM B MOBCeTHEBHOM XM3HU. OIHAKO HOpMaIU3alsl BHYT-
PUKOPKOBOTO MHTMOMPOBAHUS Y MAIMEHTOB B XPOHUYECKOU
CTaIM C IIOXUM BOCCTaHOBJICHMEM HE TTOATBepXXIaeT HyHK-
LIMOHAJbHYI0 3HAYMMOCTb TUIEPBO3OYIMMOCTU MOTOPHOIA
kopst KJITT [94].

B nacrosmee Bpems TMC sBnsiercss HanOojiee HamTeXHBIM
METOAOM, AEMOHCTPUPYIOIIMM M3MEHEHUS IIaCTUYHOCTH
MO3ra B3pocJIoro yejoBeka [85], B TOM Uuc/ie B OTBET Ha KMHE-
30TEpAIHUIO B OCTPOM CTAIMU MHCYIbTA [62]. YBenuueHue KapT
aKTUBALIMU JBUTATEJIbHBIX BBHIXOIOB, OTMEYaeMOe TI0CIe JBU-
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raTeJbHOM Tepamnuu, Kak MpaBUio, KOppeIupyeT CO 3HayM-
TeJbHBIM KJIMHUYECKUM yayuineHueM [85]. Kpome Toro, npes-
CTaBIseT OONBIION MHTEPEC MCIONb30BaHNWEC HEMHBA3UBHOI
putmuueckoit TMC B KauecTBe MOTEHLMAIbHOTO TepaneBTH-
YeCKOr0 BMeEIIATeJIbCTBA I YCKOPEHHUS PeopraHu3aludl U
VAy4YIIeHUS OTBETa Ha TpaAWIMOHHOEe JedeHHe [48].
[IpenBapuTenbHble MCCIEOOBAHUS IMOKA3ald, YTO PUTMUYE-
ckast TMC, ocyiiecTBisiss 00paTHYIO MOJOXUTENbHYIO PETYIsi-
LU0 BO3OYAMMOCTH (CTUMYIIALINIO) B Ipeaenax M1 3ous1 MJITT
UM oTpuLaTenbHyIo (MHrubuposanue) — B KJII, npuBoaut K
YIYYIIEHUIO MOTOPHBIX GyHKIMiA [63, 99]. DTo mpenmonoxe-
HHUE COITIACyeTCs ¢ JaHHBIMM O TOM, YTO OOpaTHas OTpHIla-
TeabHas perysaius Bo3oyaumocty B KJIIT mytem paspyiueHust
TPaHCKAIO3aIbHOTO MHITMOMPOBAHMS MOXET UCIIPABUTh aHO-
MaJIbHO BBICOKOE MEXITOMYLIAPHOE TOPMOXEHHUE TI0 OTHOIIE-
Huto Kk WIIT u BeI3BaTh mapamokcaibHOe (DYHKIIMOHATbHOE
yiaydlleHue mopakeHHo# pyku [99]. OgHako 1Sl BHEAPEHUS B
KIMHAYECKYIO TIPAKTUKY JAHHOTO JICUYCHUST HEOOXOMMMO TTPO-
BelIeHME MJ1aLe00-KOHTPOJIUPYEMbIX UCCIenoBaHu [85].

CrenyeT MOMHUTD, YTO U3MEHEHME CUJIBI MPEACYIECTBYIOIUX
cBsI3el ¢ (hOpMUPOBAHKMEM HOBOTO MATTEpPHA aKTMBALMU Heli-
POHOB MOXET TNPUBECTH K HexXenaTeJbHoMY 3ddekty [7].
CylecTByeT MHOTO HEraTMBHBIX TOCJEACTBHIA CIIOCOOHOCTU
MO3Tra K TIaCTHYeCKUM M3MeHeHUSIM. K HIM oTHOCATCA (haH-
TOMHBIC KOHEYHOCTH — B OTBET Ha KOPKOBYIO PEOPTaHU3AIIHIO
B OTCYTCTBUM CEHCOPHOW M MOTOPHOW CTUMYJISILIAU, JIOKaJb-
Hasl JUCTOHUS PYK Y MY3bIKAHTOB IOCJIE MEPETPY3KU CTEPEO-
TUITHBIMU JABUXEHUSIMU, TOCTUHCYJIbTHAS anuiencus [7].
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The use of structural and functional neuroimaging for the evaluation of motor rehabilitation
in patients with ischemic stroke

L.A. Dobrynina

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Key words: fMRI; transcranial magnetic stimulation, plasticity, ischemic stroke, rehabilitation

We briefly review the methods of structural and functional neu-
roimaging use for the evaluation of motor rehabilitation after
ischemic stroke. The results of studies for functional adaptive
changes in stroke patients with different severity of corticospinal

tract damage, various approaches to evaluation of rehabilitation
prognosis and development of rehabilitation strategies designed
to reduce impairment are discussed.
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Hcropuga camapckoit
HEBPOJIOT'MYECKOM IKOJIBI

IL.E. IloBepennosa

Camapckuii eocydapemeentulii MeOUYUHCKUIL YHUGepcumem

avyano craHoBieHus CaMapcKoii HEBPOJOTHYE-

CKOI 1KOJbI oTHOcUTCs K 1920 romy, korna Ha

MEIWIUHCKOM (DaKy/IbTeTe BHOBH CO3MAHHOTO

CaMapcKkoro YyHHMBEpCUTETAa OBLIa OTKPBITA

Kacdeapa HepBHBIX Oose3Hel. JIo OTKPBITUS YHU -
BepCHUTETa HEBPOJIOTHUECKAS TIOMOIIb XKUTEIAM TOpOIa OCy-
LIeCTBIsIach, MO O0pa3HOMY BBIpaXeHUIO Ipodeccopa
AWM. 3naToBepoBa, BOCEMbIO HOTaMU 1 YEThIPbMS KOJIeCaMM.
PacmmgpoBeiBaeTcs 3T0 creaylommuM 00pa3oM: eIUHCTBEH-
HBIii B ropozne HeBposor b.3. Banuikuit mMen xydepa u mpo-
JIETKY C JIONIa/IbI0, HAa KOTOPOii OH 00be3Kaj CBOMX OOJIbHBIX.
Hepenxo oH mprHUMAT HEBPOJIOTUYECKIX OONBHEIX U Y ceOst
noma. Jloxtop Banuikuii ObL1 IIKMPOKO 00pa30BaHHBIM YEJI0-
BEKOM, TI0JIb30BaJCsl OOJBIIMM aBTOPUTETOM B TOpPOJE,
HEOMHOKPATHO OBIBAJ 3a TpaHMIECH, CICAMI 3a PYCCKON U
MHOCTpaHHOI HayyHOIi quTepaTypoii. OH mpomoxan pado-
Tath ¥ nocie OKTSAOPbCKOW PEBOJIOLIMU B COBETCKHUX Jieueh-
HBIX YUPEXICHWSX M, OyIydM YyXe JeJIOBEKOM OdYeHb IIpe-
KJIOHHOTO BO3pacTa ¥ ILIOXOTO 3M0POBbS, OYKBAJIbHO IO
MOC/IENHUX AHEH CBOEH XXM3HU MPUHUMAJ aKTUBHOE YYacTHe
B JesTeabHOCTH CaMapcKOro HayqIHOTo 00IIeCTBa Bpavei.

Ha Bcex sramax pasButmsgs CaMapcKoil HEBPONOTHMYECKOI
1Kol Kadeapy BO3IIABNISIM BUAHBIE HeBposioru Poccuu.
[TepBbIM OpraHM3aTOPOM M PYKOBOAUTEJIEM HEBpPOJOTMYE-
CKOM KIMHMKHU ObLI TIpodeccop Anekcanap AjekcaHApOBUY
KopHuios, KoTophlii 3aBeoBai Kadeapoil B TedeHue 6 jier
(1920—1926). TlpencraBuTelb MOCKOBCKOI HEBpOJOrHMYeE-
CKO# ILKOJBI, BUAHBIA YYeHBI, aBTOp HAy4YHbIX padoT,
MOCBSIIEHHBIX MBIIIEYHBIM AUCTPOGUSAM U MATOJOTUHU ped-
JnexTopHoit cdepsl, mpodeccop A.A. KopHunos cymen opra-
HI30BaTh B CaMape 00pa3IoByI0 IO TOMY BpeMEHU KIIMHUKY
1 coOpaTh BOKPYT ceOs1 MOMOMBIX CIIOCOOHBIX Bpaueii, KOTo-
pHIe CTaJIM BHICOKOKBATM(DUIIMPOBAHHBIMU CITCIIMATACTAMHU.
B 1923 romy nmo muummatmBe A.A. KopHumopa co3maeTcs
Camapckuit (u3moTepaneBTUUECKU MHCTUTYT uM. M.U.
Kanununa. B Tom xe rony (Camapckas o0aacTHast KIMHAYE-
ckag OonpbHMLa UM. M.U. KanuHuHa) cTaHoBUTCS 0asoit
Kadeapbl HEpBHBIX Oone3Hel (U3MOTepaneBTUYECKOTrO
uHctuTyTa. Ilocne pachopmupoBanuss CaMapcKoro YyHUBEp-
cuteta B 1927 romy Ha 0a3e ero MeIWIIMHCKOTO (haKyabTeTa
yxe K 1930 romy ObLUI co31aH METUIIMHCKMIA MHCTUTYT.

C 1927 o 1936 roa o0sS3aHHOCTU 3aBEAYIOLIETO Kadeapoii
BoimoniHsiM - goueHTel A.B.  bapaun, A.JI. Kawmaes,
H.C. PoxaeBa. B mocnenyiomne roasl Kabenpy HEpBHBIX
Oonie3Hell BO3MIABISUIM BeAylIME YYEHbIe Halleir CTpaHbl,
BHecIIMe 0OJbIION BKJIaJA B pa3BUTHE HEBPOJOTMU: Mpodec-
copa H.C. Yersepukos, C.B. Tonsman, H.B. Muptosckuii.

Huxkomaii CepreeBny YeTBepuKOB 3a JBa Tofia CBOEi pabOTHI
B Kyiiobimese (1936—1938) cnenan MHOTOE 1)1 CTAHOBJICHUS
KIMHUKH, OpTaHU3allMi y4eOHOTO Ipolecca W Pa3BUTHUS
HayYHO-HCCIeIOBaTeIbcKOM mesATeabHOCTH. OH M3BECTEH
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Kacdenpa HepeHbix Gonestedt B 1920 rogy. B uextpe npodeccop AA. KopHunos

L

KakK aBTOp psijga MOHOrpaduil Mo MaToJoruu BereTaTMBHOMN
HEPBHOM CUCTEMBI.

B 1939 rony Ha 6a3e KyitOblleBCKOTo MEAMLIMHCKOTO MHCTH -
TyTa ObITa OpraHM30BaHA BOCHHO-MEIWIIMHCKAS aKaIeMMs.
HavanbHukom Kadenpbl HEPBHBIX 00e3HEN ObLT Ha3HAYeH
OpuranHbiii Bpau Camyun Bynbdosuu Tonbman, npencraBu-
Telb JIEHWHTPAICKOI IKOIBI HEBPOJIOTOB, KOTOPHII Mpopa-
6oTtan Ha Kadenape 1o 1942 roxa.

OCHOBHbIM HarpapjieHieM pa0oThl Kadelpbl B 3TOT MEPUOL
CTaJI0 U3ydeHue MHOEKIIMOHHBIX 1 MHTOKCUKAIIMOHHBIX T10pa-
keHuit HepBHO# cucteMbl. C.B. TonbMaHy pUHAIEXUT TIPUO-
PUTET TMaTHOCTHPOBAHMS TIEPBBIX CIIyYaeB KIIEIEBOTo SHIIe(ha-
uta B KyiiObleBcKoit 001acTu, OMKMCaHusl MPOrpeIMeHTHBIX
(hopM aTO0rO0 3a007EBaHNS, MOATBEPKACHHBIX HEHPOTUCTOIOTU-
yeckumu ucciaenoBanusmu. [Ipodeccop C.B. Tonpman passu-
BaJl MOPGOJIOrMYecKoe ¥ IKCIEPUMEHTAIbHOE HaIpaBlIeHUe B
Hay4HBIX WCCIIETOBAHUSIX, TIPOBOMMMBIX B KIMHUKE. [lo ero
MHWIIMATHBE ObLIA CO3MaHa IATOTMCTOJIOTMYECKas JTabopaTo-
pusl, KOTOpylo Bo3riaBuia accucteHT Jliommuna BacumbeBHa
SApuesa, npopadotasiuas Ha Kadenpe 6oiee 35 net, ¢ 1937 no
1975 rom. BenmkonenmHBIN Temaror W TMpeKpacHBIA Bpad,
JI.B. flpueBa B TeyeHHWe MHOTMX JIET OblTa TOCTOSIHHBIM KOH-
CYJIBTAaHTOM Helpoxupyprudeckoro otaeneHus OO6gacTHON
KIMHMYecKoi oonbHmIel M. M. U. KanunuHa.

Jletom 1942 roma BoeHHO-MeAUIIMHCKAS aKaneMus ObLia pac-
(dbopmupoBaHa, a K OCEHHM TOTO Xe rofa BHOBb ObLT OTKPBIT
MeIULUHCKUN UHCTUTYT. B 1941 rony nmoutu Bce COTpyAHUKU
Kadeaphl YIUIM Ha (GPOHT, a Te, KOTOPBIE OCTANIUCh, B TSIXKe-
JIBIX YCTIOBMSIX BOGHHOTO BPEMEHU BeJv OOJIbIIYIO YIEOHYIO 1
JieyebHyo paboTy B KIMHMKE, a TAKXe KOHCYJIBTaTUBHYIO U
9KCIEPTHYI0 paboTy B BOEHHBIX TOCHUTaNsX ropoga. B
1941—1943 rr. B KyiiObileBe paboTanu 3BaKyupoBaHHBIE U3
Mocksbl 1 Kuesa npodeccop A.M. [puHiITeliH (aBTOp yHU-
KanbHOi MoHOTpaduu «I1yTy 1 IeHTpbl HEPBHOM CUCTEMBI» ),
npocdeccop M.b. Llykep, co3garenb oTeuecTBEHHOMN HIKOJIbI
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Mpodeccop C.B. Fonbman

JeTCKOI HeBposoruu, mpodeccop b.H. ManbkoBcKuii U 1py-
rue.

C 1943 o 1944 rox xadenpoii HepBHBIX 00JIE3HEl 3aBe0BAN
npocdeccop Hukonait BacunbeBuy MuproBckuil. B Tsxennle
ronsl BoiiHbl H.B. MuproBckuit momumo paboTsl Ha Kadeape
KOHCYJIBTUPOBAJ paHEHbIX BO MHOTMX TOCTIMTAJISIX, TPOBOIIT
3aHSTHS ¢ BpayaMM IT0 pa3IMYHBIM BOIIPOCAM HEBPOJIOTUU 1
BOCHHOM 3KcrepTu3bl. HaydaHast pabota cOTpyTHMKOB Kades-
pHI OblTa HampaB/ieHa Ha M3yYEHUE COCYIUCTON MaTOJOTUK
TOJIOBHOTO MO3ra.

Ocoboe MecTo B opmupoBaHun CaMapcKoii IKOJIbI HEBPO-
JIOTMM IIPUHAUIEXUT KPYIHENUIIEMY HEBPOJIOTY HaIllEH CTpa-
Hbl mpodeccopy Anekcannapy Hocudosudy 3matoBeposy,
pykoBoguBiieMy Kadeapoit ¢ 1944 mo 1968 rr
[IpencraButenb MOCKOBCKOW HEBPOJOTMYECKON IIKOJBI,
yyeHuk mpodeccopon JI.O. Jdapkumesuua u JI.C. MuHopa,
npodeccop A.M. 31aToBepoB 3aHUMAET BUITHOE MECTO CPEeIU
OCHOBaTeJiell oTeyecTBEHHOM HeBpoJjoruu. Ha mpotskeHuu
MHOTHUX JIET IIPY €r0 CaMOM aKTMBHOM yYacTUHU COBEpPIICH-
CTBOBAJIACh HEBPOJIOTMYECKAs CIyxk0a Topoma M 007acTH,
OTKPBHIBAIMCh HOBBIE HEBPOJOTMYECKUE OTHETECHUS, IPOBO-
JIWIUCh HayyHble ucciemoBaHusi. OCHOBHbIE HarmpaBieHUs
paboTH KOJIIEKTHBA Kadeaphl Ha 3TOM 3Tarle ObIIM CBSI3aHBI
C U3yYeHNEM BHYTPUIEPEITHOM JTMKBOPOIMHAMUKY U COCYIH-
CTOif MaTOJIOTMY TOJIOBHOIO MO3ra, B YaCTHOCTH, PErMOHAp-
HBIX HapYIICHWII MO3TOBOTO KPOBOOOpANICHNS W BEHO3HOM
narojjorun. Hapsmy ¢ m3ydyeHreM COCYIMCTBIX 3a00eBaHUI
Mo3ra COTpyIHMKaMu Kadeapbl pazpabaTbiBaluCh BOMPOCH!
MHQEKIMOHHBIX  TOpaXeHWH  HEPBHOM  CHCTEMEI.
3HauYMTeTbHAS POJIb B OPTAaHM3ALUY AESATETBHOCTH Kadhemphl,
BOCIIUTAHUM MOJIOABIX KaApOB M CO3JAHUM CILIOYEHHOTO U
IPYXHOTO KOJUIEKTWBAa MPWHAICKWUT OOIeHTY Hartambe
CremanoBHe PoxaeBoii, koTopas mpopa0oTtana Ha Kadeape
45 net (1920—1965), ocTaBUB B TaMSTH KOJIIET IIPUMEP TOH-
KOTO KJIMHWYECKOTO TOAXOMa M WCKITIOYUTEHHO J00pOTO
OTHOIIEHUS K OOJBHBIM.

IIpodeccop A.M. 3naTtoBepoB ObLT OAHUM M3 MHUIIMATOPOB
oTKphITUA B 1958 romy B Camapckoil 006JacTHON OOJbHMIIE
HelpoXupyprudeckoro otaeieHus. CTpacTHO YBIEYCHHBIN
HeBpoOJIOTuel, MOOMBILNI XU3Hb U JIIOJei, BCerna OTIaBaB-
MM Bce CMIIBI OCHOBHOMY JIENY CBOEH XW3HM, AJeKCaHIp
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Mpodeccop AWM. 3natosepos

Hocudosuu 3natoBepoB MpuBieKal K cede MOJOAEXKb, U3
KOTopoii (OpPMHPOBAINCh HAyYHBIE M MeJarOTHIeCKUe
Kaipbl, PYKOBOJIUTEIN HEBPOJIOTHUESCKUX OTIEICHUI, KBAJIH-
(bumpoBaHHBIE HEBPOJIOTH, ITIperofgaBaTenu Kadeapbl. OH
BCETIa CTapayicsl MOCKOHATBHO pa300paThCsl B MEXaHM3MaX
pa3BuUTUs 3a00JeBaHUsS, YTOOBI BbIOpATh MpPaBUJIbHBINA MYTh
neyeHnst 6onbHOTO. JlyMaTh, IymMaTh W emie pa3 IyMaTb y
mocTeaM 0OJbHOTO — TakuUM ObLTIO Kpeao AJjekcaHapa
Hocudosuya, 3ToMy OH MOCTOSHHO M HACTOMYMBO YUUI
cBoux nociaenonareneii. Mms npodeccopa A.U. 3naTosepoBa
BHeceHO B [TouetHyro Kaury CamMapcKoro rocyaapcTBEeHHOTO
MEIUIIMHCKOTO YHUBEPCHUTETA.

bonbmias pons B opranuzanuy paboThl Kadeaphbl, BOCIIUTA-
HUM MOJIOABIX KaZpoB TNpHHAmIeXuT npodeccopy lamune
ITetpoBue CymieBoii, otaasiueii 6osee 40 neT XU3HU POTHOM
Kadenpe (1950—1992). IIpodeccop I.I1. Cymena — 3ameya-
TEeJIbHBI TeJaror W YYeHBIM ¢ IIMPOKMM KPYrOM HayJHBIX
unTepecoB. [lo ee nHumMaruBe B 1959 romy Obuta co3maHa
OTOHEBPOJIOTHYECKAsT J1abOpaToOpusi, U BECTUOYIOMETPUS C
MpUMEHEHWEM 3JIeKTpOHMCTarMorpaguu crajga IIMPOKO
HCIIONB30BaThCS B KIMHUKE. 3HAUYUTEIBHYIO POJIb B OpraHu-
3alMM pabOThl OTOHEBPOJOTMUYECKOM JTabopaTopuu chirpana
noueHt kadeapsi K.W. TenbHOBa, KoTopast Tpyauiach Ha
Kadenpe 37 ner (1967—2004). [Ipu aKTUBHOM Y4aCTUM IIPO-
(eccopa II1. CymeBoit mpu Kadenpe HepBHBIX OoJie3HEi
OBLT CO3MaH OPraHW3aIMOHHO-METOAMYECKU ILIEHTP IO
HACIICICTBCHHBIM 0O0JIe3HSAM HepBHO# cucTeMbl. Ha 6asze
3TOro LeHTpa B 1979 romy Oblia OTKPHITa MEAUKO-T€HETHYE-
ckas sabopatopusi npu OO6nacTHOW OOJbHULIE WM.
M.A. KanunuHa, pa3paboTaHa cUCTeMa peruCTpalluy U
yyeTa HellporepequTapHbIX U CO3[aH PETMCTP MOHOTEHHBIX
HacJIeACTBEHHbBIX 3a00JIeBaHNI HEPBHOU crcTeMbl B CpeiHeM
IMoBomxbe, cocTaBIeHa MeOUKO-TeHETHUYECKAas KapTa
Camapckoit obnactu. ITo perucTpy HpoOBOAUTCS KOMILIEKC
MEpOTPUSATHIA, HaIpaBJIeHHBIX Ha MPOGUIAKTHKY Hacen-
CTBEHHBIX 3a00JIcBaHUI, BHISIBICHNE PaHHUX (OpM M IHUC-
naHcepusauuio 6o0jbHbIX. [1o 3Toi Mpobieme 3amIMIIEHO 5
KaHAUAATCKUX U 2 nokTtopckux pucceptauuu. C 1991 roma
MEIUKO-TEHETHYECKYIO CIYXO0y BO3IIaBiIsgeT Ipodeccop
C.A. Batkuna.

C 1968 roma mo 1990 ron xadenpy HepBHbBIX OONE3HEN BO3-
raasisul nmpocgeccop JleB Hukonaesuu HectepoB, akTUBHBIIA,
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TaJaHTIUBBII HEBPOJIOT X HEHPOXUPYPT. YUEHBIH ¢ ITMPOKUM
KPYTOM Hay4YHbIX MHTEPECOB, LIeJIeYCTPEMICHHOCTHIO M 00JIb-
II0¥ MTPaKTUYeCKON HaNpaBJIeHHOCTbIO UCCIEIOBAHMIA, TIpe-
KpacHblii nenaror, npodeccop JI.H. HectepoB BHeC orpom-
HBIl BKJIan B co3gaHue coBpeMeHHON CaMapcKoii IIKOJbI
HEBpPOJIOTOB M HEWpOXUpPYproB. YueHMK Tpodeccopa
I.T. Mleddepa, JI.H. HectepoB aBnsics oOfHUM U3 OCHOBO-
MOJOXHMKOB Pa3BUTUS CTEPEOTAKCHMUYECKOM M (DYHKIIMO-
HaJTbHOI HelpoXupypruu B cTpaHe. OCHOBHEIC HAIIPaBICHUS
€T0 HayYHBIX MCCIICNOBAHMI KacaaMCh M3YUeHUs KIMHUKH,
MaToreHe3a U XUupypru4eckoro JeYeHus SMUIeTNICUU U TUIIep-
kuHe30B. Cpenu TeopeTHMYecKMX pa3paboTok mpodeccopa
JI.H. HectepoBa ocoboe MecTo 3aHMMaeT KOHUenuus o ¢hop-
MUPOBaHUH SMUICITHYECKUX cucTeM. MicXonst U3 BRIIBUHY-
TBIX TIOJIOXEHUH O MaToreHe3e AMUIeCUU, 0bUTO cHOPMYIHU-
pPOBAaHO aHAaTOMO-(DYHKIIMOHATbHOE 000CHOBaHME XU de-
PEHLMPOBAHHBIX METOIOB XUPYPIMYECKOro JedyeHusl. bruin
pa3paboTaHBl TeOPETUIECKUE M KIIMHUICCKUE aCTICKTH TIpH-
MEHEHUS CTePEOTAKCHUYESCKUX OTEePaliil B JIEUCHUHN Pa3IHi-
HBIX (opM snuiencuu. BompocaM smuencuy MOCBSILEHO
6onee 100 omyOGAMKOBAHHBIX HayYHBIX pabOT, 3allUIIEHO
COTpygHMKaMHK Kadeaphl 3 MOKTOpckuX M 10 KaHIUTATCKUX
nucceprauuii. 3a pa3pabOTKy M BHEAPEHHE B KIMHUYECKYIO
MPaKTUKY METOIOB TUATHOCTUKY Y XUPYPTUUECKOTO JICUCHIS
smunericuu B 1990 roxy mpodeccopy JI.H. Hecreposy u ero
yueHuue npodeccopy U.E. IloBepeHHOBOI B cocTaBe KO-
JIEKTUBA aBTOPOB TpHCyXaeHa locymapcTBeHHAas TMpeMUs
PCOCP B 0611acTi HayK1 ¥ TeXHUKH.

Jpyroii Begymeil mpodjaeMoii, KOTOpoi 3aHMMacs mpodec-
cop JI.LH. HectepoB u ero y4eHMKH, ObLIO U3yYeHUE KIUHU-
KM, TTaTOTeHe3a U XUPYPIHIEeCKOTO JIeYeHUS TUIIePKIHETIYE-
CKMX CHHIPOMOB. Pa3pa®oTaHBl MeTOOBl KOMILIEKCHOTO
Jie4eHHUs1 OOJIbHBIX ¢ Pa3IMYHBIMU (hOpMaMM TUIIEPKUHE30B,
BKJTIOYAst CTEPEOTAKCUUECKUE OTIEpAllMi U METOJ] alalITUBHO-
ro OuoymnpapieHus. B TeueHue MHOrux Jjer mnpobieMaMu
U3yYyeHUs] KIMHUKM W JieyeHus 3abojieBaHMii dKCTpamnupa-
MUIHOW CHUCTEMBbI 3aHMManach IOLEHT Kadenpnl Pauca
MuxaiinoBHa banakieen, mpopaboTaBias Ha Kadeape 0KoJIo
40 ner (1964—2002). ITo maHHOI TeMe 3aIUUILECHBI IBE TOK-
TOPCKHME M BOCEMb KaHIWIATCKUX Auccepranuii. Ha mpots-
>KEHUY MHOTUX NECSTUNETUI COTPYTHUKY Kaeapbl U3ydaioT
COCYIMCTbIE 3a00/1eBaHMs FOJIOBHOTO Mo3ra. [1o taHHO# mpo-
OneMe 3amMileHa OAHAa JOKTopckas  (mpodeccop
A.A. AllMaH) 1 IBe KaHIUIATCKUE AUCCEPTAIINN.

AKTYaJTbHOCTb BBIOpAaHHBIX HaIlpaBlIeHUI, COBpEMEHHBIM
YPOBEeHb MCCJEIOBAaHWN M YIauHOE PElleHHe MOCTaBIEHHBIX
3ajay  oOecmeywjavM ~ TPU3HAHWE  HAyYHBIX  paboT
JI.H. HectepoBa 1 coTpynHUKOB Kadeaphl Kak B Halleil cTpa-
He, Tak W 3a pyoexoMm. B 1990 romy mnpodeccopy
JI.LH. HecrepoBy ObLIO MPUCBOEHO 3BaHME 3aCIYXEHHOTO
nearens Hayku PCOCP. bynyun ombITHBIM KIMHULIMCTOM U
onectsimuM Helipoxupyprom, JI.H. HectepoB o0beauHm asa
OCHOBHBIX TIPO(OMIIA KIMHUIECKOM HEBPOJIOTUM — HEeBpOIa-
TOJIOTUIO U HEUPOXUPYPIUIO B €IMHYK KIMHUKY HEPBHBIX
OoJsieHeil W Heiipoxupypruu. Psan kadenp B Hamieil crtpaHe
BO3MIABJISIOT yueHuKH npocdeccopa JI.H. Hecreposa.

C 1991 roma mo 2000 rom Kadeapy HeBPOIOTHH U HEHPOXU-
pyprun Camapckoro MeIUIMHCKOTO WHCTUTYTa BO3TJIABISLI
npodeccop Butanuit BuktopoBnu CKymueHKO, KPYIHBIN
yUeHBId, INUPOKO M3BECTHBIA B Poccuu u 3a pyOexoM.
Hayunble upeu, BBIABUHYTbIE M pa3pabOTaHHbBIE
B.B. CkynueHko, MO3BOJMJIM C TMPUHIMIMATIBHO HOBBIX
METOONIOTMYECKUX MO3MLUI MOZOWTH K MpoOJeMe IBHUIa-
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Mpodeccop J1.H. Hecrepos

TeJbHBIX HApyLUIEeHWH, CMCTEMHBIM MeXaHHW3MaM HEeHpoMo-
TOPHOU M HEHPOMEIUATOPHON HE3MHTErPAllMU, NaThb HOBOE
HETpaguIMOHHOE aHAaTOMO-(YHKIIMOHAIbHOEe 0DO0CHOBaHUE
MexaHU3My JiedeOHoro 3 dekra cTepeoTaKCHIeCKUX BMeIa-
TEJbCTB, CO3JaTh HOBYIO KJIacCU(MUKALUIO HEHPOMOTOPHBIX
JUCKUHE3UM, AalolMX BO3MOXHOCTb MaTOTeHETUYECKU
HampaBJIeHHO pelaTh BONPOChl HEHPO(hapMaKoJIOTUUECKOTO
1 HEUPOXMPYPTUYECKOTO JICUECHHUS.

B 1989 romy Oblium omybiIMKOBaHBI JIBeé MOHOTpa(uUuU:
«HelipoMOTOpHBEIE HAapyLIEHWS W CHHEpreTHKa» W «Mo3r,
IOBIXKEHUE, cuHepreTuka». B 1991 romy m3nana MmoHorpadust
«®a30TOHHBIN MO3T», B KOTOPOIi cHOPMYIMPOBAH PSI MPUH-
LIUTHATBHO BAXHBIX ITOJIOKEHUH O CUCTEMHBIX MeXaHM3Max
PEeryIsIuy OpTaHM3Ma. BBRIIBHHYTBIE TEOpEeTHUYECKME IIPE-
CTaBJIeHMs TMO3BOJIMIU C(HOPMUPOBATH HOBBIC B3INISABI Ha
MOHMMaHKE TaTOTeHe3a PacCesTHHOTO CKJIepo3a, CTapeHuUs
MO3ra, SIIIENCUY, MeXaHU3Ma JIedeOHOro eiiCTBUS J1a3epo-
Tepanuu, uriopeduekcoTepanuu, MaHyalbHOW Tepamnuu,
MPEUTOKUTH KOHKPETHBIE TeXHOJIOTUH JICUSHUS U TPOUIIaK-
THKH.

C 2000 rona xadenpy HEBpOJOTMM M HEHPOXUPYPTUU BO3-
rnanser Jlaypear TocymapctBenHoii mpemun P®, mokrtop
MEIUUUHCKUX Hayk, mpodeccop HWpuHa EBreHbeBHa
IToBepenHoBa. B Hacrosiiee BpeMsl KIMHUKA HEBPOJIOTUHU U
HEeWpOXUPYPTrUM — OfTHA M3 KpynHeimux B Poccun. OHa 00b-
eqUHSeT paboTy IBYX HEBPOJIOTHUESCKHX M IBYX HEHPOXUPYP-
TMYECKUX OTHCJACHUN 00JACTHONM KIMHUYECKON OOIBbHUIIBI
. Camapsl. Ha kadenpe npoxoast oOyyeHue CTyAEHTHI MATH
(haKyJIBTeTOB YHUBEPCHUTETA, IPOBOAUTCS ITOCICAUTLIOMHAS
CreLMann3alys U yCOBEPIICHCTBOBAHME Bpavell, 00yueHHUe B
KJIMHUYECKOM MHTepHAType M opauHaType. KivHuKa ocHa-
IIeHA COBPEMCHHBIM TUATHOCTUYECCKIM M JICYEOHBIM 000pY-
noBaHueM. Ha ee 6a3e co3maHbl 1 GYHKLIMOHUPYIOT CIIEIa-
JIM3MPOBAaHHbIE IIEHTPHI: MEXOOJACTHOM HEeWpOoXUpypruye-
CKUH LIEHTpP, CTEPEOTAKCUICCKUI LEHTp 10 JICUCHHMIO SITU-
JITICUM ¥ SKCTPaNupaMUIHBIX TUIIEPKUHE30B, LICHTP AMar-
HOCTUKHU W JICYCHUS] AEMUETMHU3UPYIOIINX 3a00MeBaHUI U
MUACTCHUH, O0JACTHOM MPOTHBOSIMICIITUICCKUNA IEHTP,
HEHTp JICYCHUS U MPOGDUIAKTUKN COCYIUCTHIX 3a00aeBaHUI
TOJIOBHOTO MoO3ra, BepTeOposorudeckuit neHtp. Kadempoit
€XETOMHO TPOBOAATCS 00TACTHBIC M MEXO00IaCTHBIC HAyIHO-
MpakTuyeckue KOH(EepeHUUuu Mo Haubonee aKTyaTbHBIM
BOMPOCaM HEBPOJOTMM W HEWPOXUPYPruu, MyOJuKyeTCs



KADEIPA

oonee 50 HayyHbIX paboT. B mocnenHue romel Kadeapa mpu-
HUMAaeT Y4acTUe B pSAAe MEXIyHapOTHBIX MHOTOLIEHTPOBBIX
UCCNeOBAHUIA TI0 AMUNETICUM, PACCETHHOMY CKJIEPO3Y, OIy-
XOJISIM TOJIOBHOTO MO3ra 1 JIp.

McTopua camapckoit HEBPONOTUYECKOM LUKOMbI

Camapckas HeBPOJIOTMYECKAs IOKOJNA CBATO UTUT IMaMSTh
yUuTENeH U IeJaMU YUEHUKOB CTPEMHUTCS TIPOIOJIKATD JIy4Ille
TpaguLIMU, Pa3BUBAThb MPUOPUTETHBIE JISI OTE€YECTBEHHOM
KIMHUYECKON MEANIIMHEL HayYHBIE ¥ TIPAKTUYECKUE HATIPaB-
JIEHYS] HEBPOJIOTHHU U HEHPOXUPYPTUH.

Konraxrnbii agpec: [Toseperrosa Upuna EBreHbeBHa — JOKT. MeJI. Hayk, Ipod., 3aB. Kadeapoil HeBpoMoruu 1 Heiipoxupypruu Camapckoro rocy-
JApCTBEHHOT0 MeAMILMHCKOro yHuBepcurera . Camapsl. Telr.: +7 (846) 956-16-84; e-mail: samaranerw@samtel.ru
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OO0 yuypexKaeHUU ITPEMUN UMEHU
npodeccopa I1.51. TanmoHoKka

B 00JIACTU COCYIMCTOM MAaTOJIOTUU
MO3ra

MaMATh 00 M3BECTHOM POCCHUIICKOM YYCHOM IIpO-

tdeccope Ierpe Axosnenuue [anmoHioke B utoHe 2011

rofia yupexuaeHa TpeMHsi B 00J1acTH COCYIMCTON

MaTOJIOTUM MO3Ta, Ha3BaHHAasg B €r0 YecTb.

OHOBPEMEHHO OOBSIBIEH KOHKYPC Ha COMCKAHME
aToil mpemuu 3a 2011 rom.

[Tpemus umenu npodeccopa I1.4. [anoHtoka nmpu3BaHa cTaTh
(bakTOM TIPM3HAHUS 3aCITYT OTEYECTBEHHBIX YUSHBIX U CIIe[Na-
JIMCTOB Tepesl poccuiickuM obuiectBoM. Couckarenn 3Tod
BBICOKOI4 Harpajibl — OTAENbHbIE JUIA U KOJIEKTUBBI, UCCIIE-
JIOBaHWsI KOTOPBIX BHECIW 3HAYMTENbHBINM BKJIA[ B Pa3BUTHE
YYEHUsI O COCYIUCTON MATOJOTUU MO3Ta, a TAKXKE B pa3paboTKy
00pa3loB MEIUIMHCKOTO 00OPYIOBAHUS, JIEKAPCTBEHHBIX
MperapaToB, METOOB TUATHOCTUKH, JIEUSHUSI U TPODUTAKTH-
KU COCYAUCTBIX 3a00seBaHuit Mo3ra. [Ipemust mepBoit, BTopoii
W TPEThEW CTeMeHeH MpucyxnaeTcs pa3s B iBa roga. Ee naypea-
TaMu MOTYT CTaTh HayYHbIe ¥ HAYYHO-TIEJarornyeckue padoT-
HUKM, acMUpPAHThl M CMEIMUATUCTBl YUPEXKIEHUI CUCTEMBI
3npaBooxpaHeHus PO, BHeclMe CyIecTBeHHBII BKIa B pa3-
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BHUTHE OT€YECTBEHHOM aHTMOHEBPOIOTUY. PelieHne o ToM, KTo
OymeT MpU3HAH JOCTOMHBIM 3BaHUS Jlaypeata, PHHUMACTCS
Komurerom 1o mpucyxaenuio npemun uMeHun IIpodeccopa
I1.4. Tanonoka. JInuuam, ee yI0CTOEHHBIM, BPy4YaloTcs JeHEX-
HOE BO3HATpaXkIeHNe 1 JUTLIOM Jiaypeara TIpeMUHU.

[erp fAxosneBuu lamoHtok poamncs 8 wioHs 1941 roma B
I. KueBe B ceMbe MOTOMCTBEHHBIX MEAMKOB, TO3TOMY €IIIE C
MJIaJIBIX HOTTEM CBSI3bIBaJI CBOE OYIyIliee ¢ MEAUIIMHOM.

3akoHuMB B 1964 romy ¢ oTimMuueM JiedeOHbINA (akyibTeT
KybaHckoro MeauIMHCKOTO MHCTUTYTA, yXe B 1967 rony [letp
SIKOBNEBMY 3AIIUTUI KaHIMAATCKYIO AuccepTanuio, a B 1974
rony, 6ynyun HayyHbIM cotpyaHukoM HUMW MenuiuHcKoi
Paguonorun AMH CCCP, — pokropckywo. C 1977 roma
I1.41. Tanmontok Bosrmasnsin otaeneHue [THUU xypopronoruu
u pusnorepanu Munznpasa CCCP.

B 1989 romy npu Akagemum Hayk CCCP mnpodeccop
I1.4. Tamontok ocHosan HITO «®UPH», 3annMasuieecs co3-
JaHueM (bu3noTepaneBTUYeCKUX MEIMIUHCKUX TTproopoB. B
HacTosiIee BpeMs IIPaBOIPEeMHUK 3TO OpraHu3aluu — O6uo-
texHoornyeckass kommanus 3A0 «PupH M», crienuanmsn-
pylomasicss Ha pa3paboTKe W MPOM3BOACTBE OPUTMHAIBHBIX
JIEKapCTBEHHBIX MPENaparoB.

Cdepa HaydHBIX WHTEpECOB IIpodeccopa BKIOYATA B CeOS
IIMPOKUI CHeKTp TpobieM 3apaBooxpaHeHus. Tak, Ilerp
SIKOBNIEBUY OCTUT BBIAAIOLIMXCS PE3Y/IBTATOB B 00J1aCTH IUar-
HocTuKd. OH pa3paboTan MeTombl (hapMaKOaHTUOTpabUy TPpH
TIOMOIIM TKAHEBOTO TOPMOHA OpamMKWHWHA M TMPEIUTOXWUI
MIPOBOAMTH MOCTPOCHHYIO HA 3TUX MeTonax AuddepeHIanb-
HYI0 ITWAarHOCTHUKY IOOPOKAYEeCTBEHHBIX M 3TOKAYECTBEHHBIX
HOBOOOpPa30BaHUIA.

WM,  cOoBMECTHO ¢  TalaHTIMBBIM  OMOXMMUKOM
J.b. CanpbiruHbiM, pa3pa0oTaHa MeTOIMKAa AMArHOCTUKU
nH(bapKTa MUOKApIa, OCHOBaHHAS Ha OMOXMMUYECKUX UCCIIe-
JOBaHMSIX KPOBH. 3apeKOMEHIOBaB ce0s KaK MpocTast u 0e30T-
Ka3Hasl, OHa BOIIIJIa B OOLICTIPUHATYIO TPaKTHUKY.

IIpodeccop I1.4. TanoHK — co3natelb HayYHOH ILKOJBI
(usmopenexcoTepanuu, y4eHbIi, KOTOPBII 000CHOBAT MeXa-
HU3MBI JIE4eOHOTO NeHCTBUS 37€KTPOMArHUTHBIX BOJTH MUJLITH-
METPOBOTO  Juamna3oHa HETeIJIOBOM  MHTEHCUBHOCTH.
[Mpoxyio n3BecTHOCTH Ipodeccop 0Opest TakKe Kak BBICOKO-
KJIACCHBIiA CTIEIIMANUCT 110 aKYMyHKTYpHO! Tepanuu. OH BHep-
Bble B MuUpe paspaboTtan nuddepeHLrpoBaHHYI0 METOAUKY
JIeueHUsT OONBHBIX TUMIEPTOHUYECKON OOJIE3HBIO C TTIOMOIIBIO
(apmakoTepanuu, aKymyHKTYpbl U 3JEKTPOAKYMYHKTYpHI.



NHOOPMALINS

(06 y4pexmeHv npemui uMeHI npodeccopa 1. 9. FanoHioka B 061aCT COCYUCTON NATONOTMM MO3ra

bnaromapst Tomy, uro B 1983 romy I1.41. TamoHtok cocraBu nep-
Bl (3a mpegenamu Kwutast) Tomorpaduueckuit atiac Toyek
AKYIYHKTYPBI, TPAIWLIMOHHAS BOCTOYHAS METOOWKA JICUCHHUS
CTajla JOCTYIHOI COBETCKMM IpaXIaHaM, CO BpeMEHEM IOy~
YUB BceoOIlee MpU3HAHKE U IIMPOKOE PaCpoCTPaHEHME.

ITon pykoBoacteom I1.41. [anoHI0Ka ObLIM CO3MaHBI U 3amylile-
HBI B IPOU3BOJICTBO HE MMEIOIINE MUPOBBIX aHAJTIOTOB Tpera-
paThl Ha OCHOBE MHTepdepoHa: MPOTHBOBMPYCHOE CPENCTBO
IpunndepoH, mpoTtuBorepnetuyeckas masb lepndepoH u
rnasnble Karm Odranemodepon. B obieii crnoxHocTH oH
pa3paboran 6ojee 20 HOBHIX JIEKAPCTBEHHBIX CPEICTB, 0OJb-
1Iast yacTb KOTOPBIX — OPUIMHAJbHBIE MpemnapaThl. Beero ke
IMetp fAxosneBuy mosmyuwst 33 maTeHTa HAa HOBBIE JIEKAPCTBEH-
Hble cpenctBa, Bkmovas nateHThl CIIA, EC, Apcrpamuw,
Kanazapl, Kutas u npyrux ctpas.

ITpodeccop I1.4. TamoHtok — aBTop 6osee 140 HayuHBIX pador,
a TaKke KHUT: «Beunsre pementsl» (1989), «AKyImyHKTypHast
(pedaexco-nyHkTypHas) Tepanus» (1983), «3omoToit TOM aKy-
MyHKTYpb» (1999), «PykoBoACTBO MO aKyMyHKTYpHOH Tepa-
> (1999), «KapmaHHBIN aTiac aKyIyHKTYPHOM Teparuus»

(1999).

I1.41. TanoHiOK ObUT OYEHb PA3HOCTOPOHHUM YYEHBIM, HEPaB-
HOMIYIIHBIM U LeJeyCTpeMJIEeHHbIM YenoBekoM. Llenpio Bcex
€ro HayyHbIX pa3pab0TOK ObLIO COXpaHEHME YesoBeKa MOJIO-
IbIM, 3I0POBBIM U pabotocrnocoOHbIM. [locnenHue Mecsibl
CBOEl XKM3HU OH M3yYasl MaTepuabl AJ1s CO30aHus Mpenapara,
CIOCOOCTBYIOLIETO MPeAOTBPALIEHUIO COCYAMCTBIX Hapylie-
Huii mosra. Ho, k coxanenuto, He ycrien: 27 Host0opst 2009 roma
Ierpa fxoBneBuya He ctano. [TpuunHON ero mpexnaeBpeMeH-
HOU KOHUMHBI CTajla UMEHHO 3Ta KoBapHasi 00J1e3Hb.

B mamsaTh 00 3TOM He3aypsiIHOM YeJIOBEKE M BbIAAIOIIEMCS
yueHoM CoBeT AupeKkTopoB KoMnaHuu «PupH M» v poaHbie
[etpa SIxoBneBuya coBMecTHO ¢ HayuHbIM LIEHTPOM HEBPOJIO-
ruu PAMH npuHsnu peiieHue 00 YyYpexXNEeHUU MPEMUU
nmenn npodeccopa I1.5. TanoHioka 3a OCHOBOIOJAraloIIne
UCCIENOBaHMUS B 00J1aCTH COCYAUCTON MaTOJIOTMU MO3ra.

Cpoku nogayu npeCTaBJIEHUI HA COUCKAHIE NPEMHN HMEHH NPo-
teccopa I1.4. Tanonoka B 2011 roxy u mpuiaaraeMbix K HAM
MatepuajoB — ¢ 1 arycra mo 1 oxrsa6ps 2011 roga. bosee mon-
PpOOHYI0 MHGMOPMALUIO 00 YCIOBUSX U MOPSIAKE MPUCYXKAESHUS
MpeMUK MOXHO HalTh Ha caiite HayuHoro LeHTpa HeBpoJo-
run PAMH (www.neurology.ru).

ITOJIOXKXEHUE O IIPEMUN UMEHU ITPOPECCOPA I1.4. TAIIOHIOKA
B OBJIACTU COCYIUCTON MATOJIOT AN MO3TA

1.00mme nonoxenns

1. Ipemust umenu npodeccopa I1.5. TanoHioka B 0b1acTu cocyau-
CTOI MaToJIOTMU Mo3ra (nanee — rpemus uMeHu rnpodeccopa I1.5.
TanoHioka) sBisieTcs (pakToM MPU3HAHKS 3aCIyT OTEYECTBEHHBIX yue-
HBIX U CIELUATUCTOB MEPe/l POCCUICKUM OOIIECTBOM.

OnuH pa3 B [1Ba TOa MPUCYKAAIOTCS OHA TIPEMUSI TIEPBOI CTETIEHM,
OJIHa IPEMUSI BTOPOIA CTETIEHH, OITHA TPEMMSI TPEThel cTeneHu. B ciy-
Jae ecJIv PEMUK He BPYJAIOTCS MM BPYYAlOTCS B MEHBIIEM KOJTMYe-
CTBE, MOTYT OBITb BPYUEHbI TOOIPUTEIIHBIE IPEMUH.

2. Mpemus umeHu npodeccopa I1.41. [anoHioka npucyxuaercs rpax-
naHaM Poccuiickoit @eneparyn:

— 32 pes3yJIbTaThl HayyHbIX MCCJIENOBAHMUI, BHECIUMX 3HAUMTEIbHbII
BKJIAJ] B Pa3BUTHE YICHHUS O COCYIMCTOM MATOJIOTUHN MO3Ta;

— 3a pa3paboTKy 00pa3LoB MEAULITHCKOrO 060PYI0BaHMS, JIEKAPCT-
BEHHBIX MPEIApPaTOB, METOIOB AUATHOCTUKY, JTEYCHUS U MPOpU-
JIAKTUKHM COCYIMCThIX 3a00JIEBaHMIA MO3ra.

3. Ha couckanue npemuu umeHu npodeccopa I1.5. TamoHioka
BBIIBUTAIOTCS JINIIA, PAOOTHI KOTOPHIX OMYOIMKOBAHBI B XYpHalax,
BXOINAINMX B IepevyeHb BhICIIell aTTeCTallMOHHON KOMHCCHM
MunucrepctBa 00pasoBaHus 1 Hayku Poccuiickoit @enepanny wiv B
BEAYLIMX 3apyOeXXHBIX HayIHBIX XKYPHaJIaX 110 TaHHOM MpobieMe.

4. Harpaxnenue npemueit umeHu npodeccopa I1.5. TarmoHioka ocy-
IIeCTBsAETCS 10 pelieHnio KomuTeTa Mo MpucyXneHuio yKa3aHHOMH
npemui (nanee — Komurer).

CocraB KoMHUTETa COCTOMT U3 IEBATH YWIEHOB, KAHAUAATYPHI KOTOPHIX
onpenenstorcs CoseroM aupekropoB 3A0 «DupH M» u pykoBon-
ctBoM HayuHoro nenrpa neponoruyt PoccuiicKoi akaneMun Meay-
LIMHCKHUX HayK COBMECTHO.

Unens KoMuTeTa TaliHBIM TOJIOCOBAHMEM M3 CBOETO YKC/Ia U30MPAIOT
TipeJicesiaTeNIsl 1 OTBETCTBEHHOTO CEKpEeTapsl.
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5. Jlaypeatsl mpemun uMeHu Tipodeccopa I1.41. TanmoHioka ompeme-
JISTIOTCS pa3 B 1Ba rofa.

[Tpemust umenu npodeccopa I1.W. TanoHoka coCTOUT U3 IEHEXKHOTO
BO3HATPaX/IEHMs U IUTIIIOMA K HEMY.

6. [pemust umMenn npodeccopa I1.5. TamoHOKa MOXET MPUCYKIATh-
s KaK OJIHOMY COMCKATeJII0, TaK U KOJUIEKTUBY COUCKATENE, COCTOSI-
ieMy He 6oJiee YeM U3 Tpex yesoBek. B ciydae npucyxneHus npeMun
uMeHn mnpodeccopa I[1.4. TamoHioka KoNIeKTMBY coucKarenei
JIEHEXKHOE BO3HArPaXICHUE NENUTCS TIOPOBHY MEXy JaypeaTamu
9TO IPEMUH, a AUTIIOM K HEMY BPYJaeTcsl KaKIOMY U3 JIaypeaToB.

Ipemust umenun npodeccopa I1.4. TanoHioka He mpucyxgaeTcs: ee
JlaypeaTaM MOBTOPHO.

B ciyuae cMepTy JIMIIa TTOCTIE €r0 BBIIBIKEHNSI HA COMCKAHME IIPEMUN
umeHu npocdeccopa I1.4. TanoHioka gomyckaeTcst IpUCYXISHUE Mpe-
MUH II0CMEPTHO. JIMILIOM HAarpaxaeHHOro MOCMEPTHO MJIM YMEPIIETO
JlaypeaTa TepenaeTcsl WIM OCTaBIISIeTCSl €ro CeMbe KakK MaMsTh, a
JEHEeXXHOe BO3HArpakieHMe TepenaeTcs Mo HaCleACTBY B TOPSIIKe,
YCTaHOBJICHHOM 3aKoHomaTeIbcTBoM Poccuiickoit ®eneparyn.

B cnydae, ecmn KoMuTeToM penreHo He Bpy4aTh IO TeM WJIM MHBIM
NpuYKMHaM peMuu umenu rmpodeccopa I1.4. lanoHioka umm BpyuyuTh
MX B MEHBIIEM KoJiMuecTBe, KOMUTET MOXET pacCMOTPETh BOIIPOC O
MPUCYXIEHUU TOOIIPUTENbHBIX PEMHUI 3a MEPCIEKTUBHbBIE MCCIIe-
JOBaHWS WM pa3paboTKM, TIOKa He HAIIEAIINE MIUPOKOTO MTpUMEHE-
HUs B HEBPOJIOTUM, HO, TI0 MHEHMIO 9KCIIEPTOB 1 wieHoB KomureTa,
HMeEIOLINe OOJBIINE MEPCTICKTHBEI.

I1. TMopsnoK BbIIBIKEHHS KAHAMAATYP HA COUCKAHKE NIPEMUH
nvenn npodpeccopa I1.41. Tanonioka

7. Ha couckanue nmpemun umenu npodeccopa I1.41. lanontoka moryt
BBIIBUTaThCSl HAYYHblE PAOOTHUKY, HAYYHO-TIeNarorniyeckue padboT-
HUKU BBICIIMX YY€OHBIX 3aBeNCHUI, aCUPAHTBI U CHELUUATUCTHI
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YUpEeXKIECHUI CUCTEeMBI 3apaBooxpaHeHnst Poccuiickoit denepaunn,
yeil BKJIAJ B pa3BUTHE OTEUECTBEHHON aHTMOHEBPOJOTMU COOTBET-
CTBYET KPUTEPUSIM, YKa3aHHBIM B ITYHKTE 2 HACTOSILIETO MOJIOXEHMSI.

He nomyckaetcsi BBIIBMXKEHWE JIMII, OCYIIECTBISBIIMX B TPOLECCe
BBITIOJIHEHMSI PAa0OTHl TONMBKO AIMUHUCTPATUBHBIE WM OpraHU3a-
IIMOHHbIE (DYHKITUN.

8. INpaBo BLIIBUIaTh KAHAWIATYPHI HA COMCKAHUE MPEMMU UMEHU
npodeccopa I1.4. TamoHioka uMeioT:

— JeHCTBUTENIbHBIE YIECHBI U WIEHBI-KOPPECTIOHAEHTH Poccuiickoit
aKaeMUU MEAUIIMHCKUX HAyK;

— yueHble (HayYHbIe, HAyYHO-TEXHMYECKKE) COBETHI HAyYHBIX U BbIC-
IIMX y9eOHBIX 3aBEICHMUIA, COBETHI MOJIOABIX YUEHBIX M CIELMAIIN-
CTOB YKa3aHHBIX M MHBIX YYPEXKICHUI 30paBOOXpaHEHMs, 00ILe-
CTBEHHBIE IIPO(ECCHOHANbHbIE MEIULIMHCKME OpraHM3allii,
paboTaroliye B 00J1aCTH aHTUOHEBPOJIOTUH .

9. BobimBikeHHe KaHAWIATYPHl (KaHIMAATYP) YYEHBIM (HayIHBIM,
HAYYHO-TEXHUYECKIM) COBETOM, COBETOM MOJIOIBIX YUEHBIX U CIIe-
IIATMCTOB, 00IIECTBEHHOM ITPOdecCOHATbHON METUITMHCKOM Opra-
HU3aluel, paboraomieil B 06JacTi aHTMOHEBPOJIOTHHU, OCYIIECTB-
JISIeTCS Ha 3acelaHuy COOTBETCTBYIONIEro coBeta. [Iporonocosath 3a
9TO pelleHne NOKHBI He MeHee 2/3 4IeHOB CITMCOYHOTO COCTaBa
yKa3aHHBIX COBETOB.

10. JTutio, o6anatoniee MpaBoM BbIIBMXKEHUS KAHIUAATYD HA COUCKA-
Hue npeMun umeHu npodeccopa I1.4.TamoHioka, a Takke y4yeHbIi
(Hay4YHBI}, HAYYHO-TEXHWYECKHIT) COBET, COBET MOJIOMBIX YUEHBIX U
CMELIMATUCTOB, OOIIeCTBeHHAsl MpodeccroHalbHas MeIULMHCKAS
opraHu3aisi, pabortamoniasi B 00JacTH aHTHOHEBPOJIOTHH, MOXET
BBIIBUHYTh KaHAWAATYPY (KaHIUAATYPBI) TOIBKO Ha OJHY MPEMHUIO 32
TEKYLLUWIA IBYXJIETHUI MIEPUOLL.

He momyckaeTcst BoIIBMXKEHME JIMIIA WIM KOJUIEKTHBA aBTOPOB Ha
couckaHue npeMuu uMeHu rpodeccopa I1.4. TanoHioka 3a paboty, 3a
KOTOPYIO MO WIM KOUIEKTUB aBTOPOB YIOCTOEHBI IIPEMUK TOCY-
JapPCTBEHHOTO 3HAYEHMS.

11. JIuto, BeiABUTAIONIEE KAHAMAATYPY (KaHIUIATYPHI) HA COMCKAHUE
npemun umeHu podeccopa I1.5. TanoHoka, uiy yueHblii (HayIHbIH,
HAyYHO-TEXHUYECKHI1) COBET, COBET MOJIOJbIX YUEHBIX U CHElaIu-
CTOB, OOILECTBEHHBIE MPOGEeCCHOHATbHbIE MEIMIIMHCKIE OpraHu3a-
MU, padorarouie B 00JacTM aHTMOHEBPOJOTMU, BbIABUTAIOIINE
TaKyl KaHAUAATYpy (Takue KaHIUaTyphl), MTOATOTABIMBAIOT MUCh-
MEHHOE MpE/ICTABIEHNE, KOTOPOe MOIMUCHIBAETCS COOTBETCTBEHHO
YKa3aHHBIM JIMLIOM, TIpeAcenaTeseM COOTBETCTBYIOLIEro coBeTa. B
TIPE/ICTABIIEHUH YKa3aHHOTO JINIIA MIPOCTABIISIETCS IaTa TIOAMMCAHMWS,
a B TPEICTaBICHUM COOTBETCTBYIOIIEIO COBETa — Jara 3acedaHus
COBETa, Ha KOTOPOM COCTOSIIOCH BBIIBUXKEHUE KaHIUIATYPHI (KaHIM-
natyp). Takue maThl SBASIOTCS TaTaMU BBIABIMKEHMS KaHAUIATYp Ha
couckaHue nmpemMuu uMeHu npodeccopa I1.4. TanoHroka.

K mpencraeieHuio mpuiaralotcsi omyOIMKOBaHHBIE WM 0OHAPOIO-
BaHHbBIC MHBIM CIIOCOOOM Hay4HbIe, TPOSKTHBIE U IPYyTye paboThl, 3a
Co3IaHKe KOTOPBIX JIUIIA BBIABUTAIOTCS HA COMCKAHUE IPEMUT UMEHU
npocdeccopa I1.4. TanoHtoka.

K npezncrasieHuio yueHOro (HayyHOro, HayYHO-TEXHUYECKOTO0) COBE-
Ta, COBETA MOJIOJBIX YUEHBIX U CMELMATUCTOB, OOLIECTBEHHBIX MPO-
(beccroHabHBIX MEIULIMHCKUX OpraHu3aluii, paboTatomux B obna-
CTM aHTMOHEBPOJIOTHH TAKXe TpUJaraeTcsi MpoTOKoN (BbIMKCKA U3
MPOTOKOJI) 3acefaHusl COOTBETCTBYIOLIETO COBETA, T€ COLEPXKHTCS
pelueHure O BbIABUKEHUM KaHIUIATYPBI (KAHOMIATYP) HA COUCKAHME
npemMuu uMeHu npodeccopa I1.4. TanoHroka.

12. TIpencraBneHus HanpapsiioTcs B anpec Komurera 1o nmpucyxie-
Hu1o npeMun umeHu npodeccopa I1.4. [anoHroka.

13. Cpoku momauy TIpeACTaBIeHUI Ha COMCKATeNIeil IPeMUU UMEHH
npodeccopa I1.51. TanoHioka M npuiaraeMblXx K HAM MaTepuajos,
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€CJIM KOMUTETOM He BHOCSITCS U3MeHeHus, — ¢ 1 ¢eBpas 1o 30 mapra
HEYETHOTO TOJa, B KOTOPOM OyIeT MpUcyXaaThes pemus. CBeqeHust
0 CpOKax Nojauu npeacTaBieHuii BMecTe ¢ MH(popMalueii o TpedoBa-
HUSIX, IPEIBSBIAEMBIX K TIPEACTABICHUSIM M 0POPMIICHHUIO TIpUIarae-
MbIX K HUM MaTepuajoB, MyOJMKYIOTCS B CPeACTBaX MaccOBOK
MHGOPMALH.

I11. TIopsinok mpeaBapuTeNbHOrO PACCMOTPEHHA KAHAMAATYP, BHIABUHYTBIX HA
corckanue npemun umenu npodeccopa I1.41. Tanonioka

14. 1o oxOHYaHMY MTpUeMa TIPEACTaBICHUI Ha COMCKATeNel TpeMUK
umeHu npodeccopa I1.4. TanoHioka 3T1 npeacTaBIeHMs U TpUarae-
MBIe K HIM MaTepHaJibl BBIHOCATCS Ha TPeABAPUTEILHOE pacCMOTpe-
Hue 4ieHoB KomwureTa misi GopMHUpOBaHMSI CIMCKa COMCKaTeseH,
KOTOpPBII yTBepXmaeTcsl pemreHueM Kowmwutera. [l BKIIOUEHUS B
CIIMCOK coMCKaTeseil 00sI3aTeIbHO COOJIONEHUE YCTAaHOBJIEHHbBIX
HactosuuM [TooXeHreM YCIOBHiA U MTPOLIEAYPhl BHIIBIKEHHS KaH-
JIUIATyp, CPOKOB IOJauyy IpPeACTaBIeHMi, a Takxke TpeOOBaHMIA,
MPEIbSBIAEMBIX K IpeACTaBICHUSIM 1 0(POPMIICHHIO TPUIIATaeMbIX K
HUM MaTepUasIoB, ONpeae/sieMblX B COOTBETCTBUY C MyHKTaMu 11 1 12
HacTosmiero [TomoxeHus.

Crmcok couckatesieil OmyOIMKOBAaHUIO U PA3IIALICHUI0 He TMOJJIe-
XKUT.

B Towm cnyuae, xorma mpu (opMUPOBAaHUY CIIHUCKA COMCKATENeH TIpe-
MHHU B OTHOIIEHMU KOTO-TU0O M3 HUX AOCTMIAETCS €AMHOINACHOE
TIOJIOXUTENIbHOE pellieHne WieHoB KomuTera, TO B TakoM cliyuae
MaTepuabl 0 3TOMY MpPEeACTaBIEHUIO HE HAMpaBIsSIOTCsS Ha He3aBU-
CHMYIO 3KCIIEPTH3Y.

15. B cooTBeTCTBUM CO CITUCKOM COMCKATENel MpeMUu UMEHHU Tpo-
(eccopa I1.4. TanoHioka OTBETCTBEHHBIN cekpeTapb KomuTera opra-
HM3YeT HampapjieHue MPEeICTABICHUI Ha COMCKaTeNell U mpuiarae-
MbIX K HUIM MaTepuajioB Ha He3aBUCHMYIO 3KcrepTusy. Llembio akc-
TMEPTU3BI SIBIISIETCS OLIEHKA 3HAYMMOCTH PabOT COMCKATENei, UX COOT-
BETCTBUSI KPUTEPUSAM, TPETyCMOTPEHHBIM ITYHKTOM 2 HACTOSIIETO
[MonoxeHus1.

DKcnepTr3a MPOBOAUTCS BEAYIIMMHU OPTraHU3aLUSIMU COOTBETCTBYIO-
IETO MPOMUIIS MM OTAETbHBIMU KCIIEPTaMU U3 YHCJIa BUIHBIX yUe-
HbIX U cneuuanucToB. IlepeueHb TakMx OpraHM3alMidi U 9KCIEPTOB
pa3 B 1Ba rofa coctapisercs KoMuretom.

Pesynbratsl 3KCHepTH3bl U3AraloTCsl B MOTUBUPOBAHHOM 3aKJTIOYe-
HuM. Ha xaxnoe npeactaBieHue JOMDKHO ObITh MOMYYEHO HE MEHee
IBYX 3aKJIIOYEHUM, MOJATOTOBICHHBIX HE3aBUCUMO JPYr OT Apyra.
3akiioueHue MOAMUCHIBACTCS JIULIOM, TIPOBOJMBILUM IKCIEPTU3Y, &
TaKXe PyKOBOIUTEJIEM OPTraHU3aLMHU, €CJIM IKCTIEPTH3a IIPOBOAMIACH
B OpraHU3aLuu.

CaezeHus1 00 SKCIEPTax U pE3YJIbTaThbl SKCIIEPTU3BI JOCTYIIHLI TOJIBKO
yneHam Komurera u pasrialeHuI0 HE MoAJICXKaT.

16. npe}]CTaBJ’lCHI/Iﬂ, Ha KOTOPLIC ITOJYYECHO JBa OTPULIATCIbHBLIX
3aKJIIOYCHUS, Ha 3aCCIaHUC Komurera He BBIHOCATCS. HpI/I HaJInynmn
KaK ITOJIOKUTEJIbHOI0, TaK U OTPULIATECIbHOI'O 3aK/IIOYCHUA Ha3HavYa-
€TCA NJONOJHUTECIbHAA SKCIICPTU3A.

OTBeTCTBeHHBIN cekpeTapb KomuTeTa obOecreumBaeT cocCTaBlIeHUE
0000IIatoIIeli CIPaBKH, COIepXalieii cBeaeHUs 000 BceX COMCKaTe-
JIIX, TIPEACTaBIeHUSI Ha KOTOPBIX TMOJYYMIIM TIOJOXUTEIbHBIC
3aKIIOUCHNS, CBEACHUS O pe3yabraTax 5KcmepTusbl. CrpaBka
HampabjsgeTcss B agpec 4ieHoB KomuTeTra 111 03HAKOMIICHMS He
no3aHee, YeM 3a JBe HeleNu A0 OHS 3aceJaHusi, IOCBSAIIEHHOTO
00CYXXIECHH1IO0 BOMPOCA O MPUCYKICHUM TIPEMUU UMEHU TTpodeccopa
I1.51. TanmonIoka.

17. Bce mocTynuBLIne MaTepuaibl, Kacaloluecs MPUCYXIEHUs Tpe-
muu umeHu npodeccopa I1.5. TanoHioka, moanexar yyety u xpaHe-
HUIO B YCTAHOBJIEHHOM TOPSIIKE.
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IV. Ilopsnok ompenesennst KaHAMAATYP HA NPUCYKAEHHE IPEMUH HMEHH
npocdeccopa I1.4. Tanonioka

18. OGcyxmeHe BOIPOca O IPUCYKASHUM IPEMU UMEHH TIpodecco-
pa I1.4. TamoHioKa MPOMCXOAUT Ha CIELMANbHO CO3bIBAEMOM JJISt
aroro 3acenanuu Komurera. 3aceqanue Komurera cunraercst mpaBo-
MOYHBIM, €CJIM Ha HEM TIPUCYTCTBYET He MeHee JBYX TpeTeii ero uie-
HoB. OpraHusanus BefeHus 3acenanuit Komurera ocyiiecTBisieTcs
OTBETCTBEHHBIM cekpeTapeM. Pemienus Komurtera, a Takxke ocoObie
MHEHHS €r0 WIEHOB (B CIydae HEOOXOMMMOCTH) O(OPMIISIOTCS IIPO-
TOKOJIOM 3acelaHusi, KOTOPbIi MOATMCHIBAETCS MpeacenaTeseM H
OTBETCTBEHHBIM cekpeTapeM. O6CyXIeHue IIpeICTaBIeHNiT, MaTepUa-
JIOB ¥ KAHAUIATYP MPOMCXOIUT OTKPHITO, IyTeM CBOOOIHOrO 06MeHa
MmHeHusaMU. [1paBo Ha BBICTYIUIEHHE MMeEET Kaxiblil uwieH Komurera.
Ipu obcyxkmeHnM Haiuuue BCeX MOCTYMUBIIMX MPEACTABICHUI Ha
couckareneil mpemun uMeHu npodeccopa I1.5. Tamoxioka u mpuna-
raeMbIX K HUM MaTepHUaioB, a TaKXKe 3aKJII0UeHUIA SKCIIepTOB 00s13a-
TEJIbHO.

19. Couckarenu, pekoMmeHayeMble KoMUTETOM K MIPUCYKAEHUIO TTpe-
muu uMeHu Tipodeccopa I1.5. TanoHioka, onpenensiiorcst Ha 3acena-
Huu Komurera myreM TaiftHOrO rof0COBaHHS.

K npucyxnenuio npemun umenu npodeccopa I1.5. lanoHioka peko-
MEH/IYeTCsI COMCKATEIb, TOMYYMBLINIT HE MEHEE ABYX TPETEM IOJI0COB
yneHoB KomuTera, mpucyTCTBYIOIIUX Ha 3acenaHuu. Jlns onpenene-
HUsI JIaypeaToB MPEMMHU Pa3IMYHBIX CTEIEHE Cpean COMCKATelel,
HaOpaBIlIMX He MeHee IBYX TPeTei rojiocoB YwieHoB KomuTera, poBo-
JIUTCSI BTOPOii Typ TojocoBaHust. [010COBaHME BO BTOPOM Type OCY-
IIECTBIISIETCS 3aKPBITBIM ToJocoBaHMeM. Kaxmpiit unen Komurera Bo
BTOPOM TYp€e MOXET I0JI0COBaTh TOJIbKO ONMH pa3. Jaypearsl mpeMun
Pa3IMYHbBIX CTEMEHEN ONPEeIeNsIOTCS MPOCTHIM OOIBIIMHCTBOM MOJY-
YeHHBIX r0JI0COB wWieHoB KomuTera.

20. Pemrenue o mpucyxaeHun mpeMuii mpuHuMaeTcs: Komurerom.

V. Ipucyxnenne npemun umenu npodeccopa I1.4. Tanonioka

21. Ipucyxnenue npemun umenu npocgeccopa I1.4. TanoHioka rpo-
BOAUTCS B TeUeHHE MEPBOI JeKajibl MIOHS KaXI0r0 HEYeTHOTO Tofa,
HauuHas ¢ 2011 roga. JIuam, ynocToeHHBIM IPEMUU UMEHU Tpodec-
copa I1.41. TamoHioKa Bpy4aroTcs IeHEXXHOE BO3HArPaXIEHUE U TUII-
JIOM Jlaypeara TpeMyH.

[pemun Bpywatotcs mpeacemateieM Komuteta B TOPXKECTBEHHOM
00CTaHOBKE.
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CaeneHus1 0 laypearax, pe3y/bTaTax BHEAPEHUS B Ie4eOHYIO TPAKTH-
Ky UX OTKPBITHIA MyOIMKYIOTCS B CPEACTBAX MAaCCOBOM MH(MOPMAIIUH.

VL. Obecneyenue mpoueayps! pACCMOTPEHAS MATEPHATIOB HA CONCKAHNE PEMHH
nmenn npodeccopa I1.4. Tanowioka v ee Bpyyenus

22. OpraHu3alMOHHOEe, WHPOPMAIIMOHHOE, JOKYMEHTAllMOHHOE M
MpaBoBoe obecreyeHue aesiTenbHocT KomuteTa, cBsI3aHHOIA € TIpue-
MOM, PACCMOTPEHUEM M SKCTIePTH30i TIPENCTaBIeHIA Ha COMCKATe-
neit mpemun uMeHn mpoceccopa I1.51. TamoHioka ¥ mpuiaraeMbix K
HUM MaTepuayioB, OCYIIECTBISETCS 3a CYET CPEACTB 3aKpBITOTO
aKIoHepHoro ob1ecTBa «PupH M».

[pu BepeHMM TIEPENMCKU, CBSI3aHHOM ¢ OCYLIECTBICHUEM YKa3aHHOM
NesITeTbHOCTH, TChMa TIOMIMCHIBAIOTCS TIpeceqaTeNieM MM OTBET-
CTBEHHBIM cekpeTapeM Komurera.

23. PaboTa He3aBMCUMBIX IKCIIEPTOB OCYILECTBISETCS HA TOTOBOPHOI
OCHOBE M OIIAYMBAETCSl HA YCJIOBUSIX, OTOBOPEHHBIX B YKA3aHHBIX
JIOTOBOpAX.

OUHAHCOBOE ¥ MaTePUATbHO-TEXHMYECKOE 00ecTieueHHE IeSITeIbHO-
CTH, CBSI3aHHOM C MPUEMOM, PACCMOTPEHUEM U IKCIEPTU30i Mpes-
CTaBJICHUI Ha coMcKaTeJleld mpeMuM MMeHM mpodeccopa I1.51.
lanoHioka 1 npuaraeMblX K HIM MaTepUaioB, U3rOTOBIEHUEM M-
JIOMOB, TIOYETHBIX 3HAKOB JIaypeaToB NPEeMHMU MMEHH Tpodeccopa
I1.41. TanoHIoKa M yIOCTOBEpEHMIA K HUM, a TaKXKe C OpraHu3alueit
BpyueHusl npemun uMeHu npodeccopa I1.4. TanoHioka, ocyiecTs-
JIIeTCs 3a cueT npuBiekaeMbix cpeacTB 3A0 «DupH M».

24. ®uHaHCOBOE ObeCIieueHNE BBIIIATHI TEHEXHOTO BO3HATPaXIe-
HUS JaypeaTaM TpeMuu umeHu mpodeccopa [1.41. TamoHioka mpo-
n3BoauTcs 3a cuet cpenctB 3A0 «DupH M.

JleHexXHOe BO3HATpaXIEHHWE IIPEMUM MMEHM IIpodeccopa
I1.41. TanoH1oKa nepBoi CTeNeHn cocTaBasieT 1,5 MiH. pyosei.

JleHexxHOe  BO3HArpaxieHue TpeMuu HMMeHu Tpodeccopa
[1.51. TanoHtoka BTOpOIi cTeneHu coctapiuset 1,0 MiH. pyOeit.

JleHexxHOoe  BO3HArpaxieHue TIpeMUM UMeHU mpodeccopa
I1.41. Tanonioka TpeThbeit cTereHu cocTapiset 0,5 MJIH. pyoueid.

JleHexHoe BO3HArpakaeHUe MOOLIPUTEbHON TTPeMUN UMEHH TIPO-
(eccopa T1.41. TanoHtoka coctasisieT a0 250 Thicsy pyoneir U KOH-
KpPETHBII ee pa3Mep onpenensieTcs penieHneM Komurtera.
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KypHan «AHHaJIbI KTMHUYECKON 1 SKCTIEPMMEHTATbHON HEBPOIOTHI»
MyOIMKYET CTaThu MO BceM TpobsieMam 3a00/1eBaHMi LIEHTPAbHOM 1
nepudepuyeckoil HepBHOI CUCTEMbI, (DYHIAMEHTAILHBIX HEiipOHayK,
UCTOPUHU HEBPOJIOTUH, AESTETbHOCTH HEBPOJIOTMYECKUX Kadeap cTpa-
Hbl, @ TAKXE 110 CMEXHBIM C APYTMMU MEAUIIMHCKMMU CHIELMaNTbHOCTS -
MU TIpo0IeMaM.

B xypHane nmyomuKyroTCs epeoBble M OPUTMHATIbHBIE CTATbU, Hayy-
Hble 0030pbl, JEKIUHU, KTUHUYECKHE Pa3dopbl, AUCKYCCHOHHBIE TOUKH
3peHus, TMChMa B PeAAKIIMIO U Apyrue MaTepuansl. Bee mpencrabnste-
MBbI€ MaTepUaIbl IPOXOMLIT 003aTENBHOE PELIEH3NPOBAHKE ¥ 00CyKIa-
10TCS peNaKIMOHHO} KOJUIETHEN.

O6mmme npasina. Pykomuch n0mKHa OBITh TIPEICTABIEHA B IBYX 9K3EM-
ILUISIpax, HareyaTaHa 12-M KerieM Yepe3 1Ba MeXCTPOYHbIX MHTEpBaIa
Ha ofHO# cTopoHe besoii Gymaru popmartom Ad (210 x 295 mm) ¢ nos-
MU 2,5 ¢M €0 Bcex CTOpoH TekcTa. OHa J0KHA BKITI0YATh: 1) TUTYIb-
HBIi JIHCT; 2) pe3iome; 3) KITI0YeBBIe CI0BA M COKPAIIECHHBIN 3aroyo-
BOK; 4) BBelicHNE; 5) MaTepraibl X METOMBI; 6) pe3yIbTaThl; 7) 00CyX-
JeHue; 8) 0ubanorpaguueckuil ykasareb; 9) Tabmuupl; 10) moanucu K
pucyHKaM; 11) mimocTpanyy.

K pykomucu B 00s13aTeIbHOM MOPSLIKE TPHaraeTcst 3MeKTPOHHAs Bep-
CHISl, MIEHTHYHAsI TIEYaTHOM, — Ha JIEKTPOHHOM HOCHTENE MO0 B BUIIE
(aiina ((haiinoB), NPUCIAHHOTO B PEAAKLIMIO TI0 3EKTPOHHOI MOYTeE.

K crathe HeoOXOIMMO TPUIOXUTH ODHIMANEHOE HAIpPABICHUE
VUpeXIeHUs, B KOTOPOM IIpoBeAeHa paborta. Ha mepBoii crpanuie
CTaThyl JOJDKHA OBITH MOMNIMKCH HAYYHOTO PYKOBOIMTENS WIM MHOTO
O(UIMATBHOTO NI, 3aBePEHHAS KPYIIIOH Tevathio yupexaernus. Ha
TOC/IEHEN CTPaHKIIE — MOIMUCh OTBETCTBEHHOIO (KOPPECTIOHIUPYIO-
1LIET0) aBTOpA.

TuryabHblii MCT TOTDKEH cofiepxath: |) Ha3BaHUe CTaThil — MH(MOpMa-
THBHOE U JOCTATOYHO KPaTKoe; 2) (GaMUINN ¥ UHUILMATBI aBTOPOB;
3) nonHOe Ha3BaHME YYPEXIECHHMS, B KOTOPOM BBIMOJHSNACH PaboTa;
4) dbamumvio, UMs1, OTYECTBO, TIOJHBII TIOYTOBBI afPeC ¢ MHICKCOM,
HOMepa TenehoHOB M (hakca, ajmpec IMEKTPOHHOW MOUTHI aBTOPA,
OTBETCTBEHHOTO 32 KOHTAKThI C PEIAKLMEH; YYEHYIO CTENEHb, YYEHOE
3BaHHUE, JOMKHOCTb COABTOPOB; 5) COKPAIIEHHBIN 3aroloBOK (KOJOH-
TUTYN) [J71S TOMEILCHNS! B BEPXHE YaCT! CTPAHWIIBI XYPHAIA.

Pestome nevataercs Ha OTHEABHOI CTPAHMIIE, OHO JOJDKHO OBITh YeT-
KUM, MH(OPMATUBHBIM, KOMIAKTHBIM U TIOTHOCTBIO OTPaXaTh OCHOB-
HOe cojepxXaHue CTaTbd. B Hem criemyeT u30erath HEKOHKPETHBIX
BbIPAXEHUIA THIA «B CTaThe 0OCYXIAIOTCS BOTPOCHL...», «pa3onpaeTcs
npobaema...» u T.I. OobeM pestome — He bonee 200—250 cos. Ha atoit
Xe CTpaHULIE MOMENIAOTCS KII0YeBbIe CI0BA (OT TPEX 10 AECSTH), CIIO-
COOCTBYIOIIME MHACKCHPOBAHMIO CTAThU B HH(MOPMAIIHOHHO-TIONCKO-
BBIX CHCTEMaX.
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O0s3aTeNbHO TIPENCTABIEHNE PE3toMe HA AHIIMICKOM f3bIKe, BKITIOYast
Ha3BaHME CTATHM M YUPEXACHHH, (aMIIMKM aBTOPOB M KIIIOUEBHIC
c710Ba (TIpY HEOOXOMUMOCTH 3TOT TEKCT OYIET PelaKTHPOBAThCS).

Texct. O6beM OpUTHHATBHOM CTaThH, KAK IPABIIIO, HE TOKEH TPEBbI-
wath 10—12 ctpaHull, 00beM KIMHUYECKUX Pa300pOB — 5—8 cTpaHull,
00BeM JIEKIIMIA 1 HayYHBIX 0030poB — 12—15 cTpaHuI.

OpuriHATbHbIE CTATHH JOIKHBI HMETH CIIEYIOMIYI0 CTPYKTYPY:

Bsedenue. B Hem hopmyInpytoTes Liemb 1 He00XOAUMOCTD MPOBEICHHUS
YCCENOBaHMSI, KPAaTKO OCBEILAETCS COCTOSIHUE BOMPOCA CO CChLIKAMU
Ha Hanbosee 3HAYMMBbIE 1 1O BO3MOXHOCTH HeJlaBHHUE MyOIMKALIUH,

Mamepuanvr (xapakmepucmuxa 6oabHbix) u memodsi. [puBomATCS
KONMYECTBEHHBIE M KAUECTBEHHBIE XapaKTEPUCTUKK OOJbHBIX (00Ce-
TIOBAHHBIX JIUII), XapaKTepUCTHKa SKCIePUMEHTATbHOTO MaTepuana,
YETKO OTIMCHIBAIOTCS BCE METOABI MICCNIENOBAHMI, TPUMEHSBIINXCS B
padoTe, BKITIOYAs METOMbI CTATUCTUIECKON 00pa0OTKY TaHHBIX. Oru-
CaHME METOJ0B UCCIENOBAHMS TOJIKHO JaBaTh BOSMOXHOCTh UX BOC-
npousBefeHus. [Ipn yoMUHAHUN ammapaTyphl ¥ HOBBIX JIEKapCTB B
CKOOKax yKa3blBaIOTCS TIPOM3BOAUTENb U CTPAHA.

Pezyaomame: pabomet. TIpencTapnsiorcst B TOTMYECKON MOCIENOBATENb-
HOCTH B TeKCTe, TAONMMIIAX M Ha PUCYHKAX. B TekcTe He ciemyeT moBTO-
PATh BCe JIaHHBIE M3 TAOJWIl M PUCYHKOB, HANO YIIOMWHATH TOJNBKO
HauboJsiee BaHble U3 HUX. B pucyHKax He ciemyeT 1y0nmpoBaTh JaH-
Hble, MpUBEIeHHbIe B Ta0uuax. [Toxmicy K pucyHKaM M OMHMCaHue
JieTajiell Ha HUX TIOI COOTBETCTBYIOLIEH HyMepalmeil Halo mpencTa-
BIISITh Ha OTIENbHON CTpaHulle. BennduHbl u3MepeHuit 1oKHBI COOT-
BeTcTBOBaTh MexnyHaponHoli cucteMe equnuil (CH). Mecto, rae B
TEKCTE JOJKHBI OBITh TIOMENIEHB! PUCYHOK MM TAGIHIa, OTMEYAeTCs
Ha T0JIe CTPAHUILIBI KBAIPATOM, B KOTOPOM JAeTCsl HOMEp PUCYHKA WK
TaOJUIIBL.

Obcyxcoenue. B maHHOM paszene HeoOXomuMo 000OIIMTE M HOTYED-
KHYTb HOBBIE 1 HAK0O0JIEe BAXXHBIC ACTIEKTHI PE3YIBTATOB MPOBEICHHO-
TO MCC/eN0BaHMs, 00s13aTe/IbHO B CONOCTABICHUH ¢ TAHHBIMU IPYTUX
nccaenosareneil. He crmemyer moBTOpSTH CBENECHNS, VXK€ TPHBOIMB-
1ecst B pasene «BBeneHue», a Takxke Ky0nupoBaTh IOAPOOHbIE JaH-
Hble U3 pa3nena «Pesynbratel». B 0bcyxneHue MoXHO BKIIOUUTb 000C-
HOBAHHBIE PEKOMEHIALIMU 1 KpaTKoe 3aKimioueHne. [Ipu cpaBHUTENb-
HO HeOOIbIIOM 00beMe CTaThi pasnenbl «Pesymbrately 1 «O0CyXIe-
HHUE» MOTYT OBITh 00BEIMHEHDI.

Tabauup. Kaxnas 13 HUX MevaTaeTcsl Ha OT/IEIbHON CTpaHUIE Yepe3
JIBA MHTEPBaJa U I0JDKHA MMETh Ha3BaHKE 1 TIOPSIKOBBIi HOMEp COOT-
BETCTBEHHO TIEPBOMY YIOMUHAHMIO ee B Tekcre. Kaxmpiit cTonbelr B
Ta0MULE JOMKEH MMETh KPaTKMil 3arojoBoK (Mpy HEOOXOIMMOCTH B
Ta0NMMIAX MOXHO MCTOIb30BaTh abbpeBuatyphl). Bee pasbsacHeHud,
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BKJIIOYas paciuudpoBKy ab0peBuatyp, Halo pa3mellaTh B CHockax. B
Ta0NMIIAX XKeMaTeTbHO YKa3bIBaTh CTATHCTIHIECKUE METOMBI, HCTIONB30-
BaHHbIE JUTA TIPEICTABNCHIS BApUAOETbHOCTH TaHHBIX 1 3HAYMMOCTH
TIOJTYYEHHBIX PA3THYMIi.

Hanocmpayuu (pUCYHKM, TUarpaMMbl, hoTorpaduu) mpeacTaBIsoTCs
B 1IBYX aK3emiuisipax. Dotorpacdun nomKHBI OITh BHITIOTHEHBI B T/ISTH-
1IeBOM BapHaHTe, MPEeACTAaBIEHb Ha 3NEKTPOHHOM HOCHUTENIE ¢ paspe-
wenuneM He MeHee 300 dpi (1:1). Ha 060poTHOI cTopoHe WmocTpaiuii
MSITKAM KapaHIalioM Heo0XoIMMO YKa3aTh (haMIIHIo aBTOpa (TONbKO
TIEPBOT0), HOMEP PUCYHKA, 0003HAYKTH €T0 BepX. PUCYHKH He TOTKHBI
OBITb TIEPETPYXEHBI TEKCTOBBIMU HATITUCSIMH.

Toonucu x uantocmpauusm. TleyaTaroTcs Ha OTAENBHOM CTpaHHMLIE Yepe3
IBa MEXCTPOYHBIX MHTEpBANa ¢ HyMepamueil apaOCKUMH Lu(pamu
COOTBETCTBEHHO HOMepaM pHCYHKOB. Iloamuch K KaxXmoMy pUCYHKY
COCTOMT W3 €T0 Ha3BaHMS U JIETCH]IBI, Pa3bSACHSIIONICH YacT! PUCYHKa,
CUMBOIbI, CTPENKU U APYTHE JETaNM, KOTOPHIE MOTYT OBITh HESCHBI
IIMPOKOI ayIUTOpuy vuTareseil. B moamucsx K Mukpodotorpadusm
VKa3bIBAIOTCS OKpacka (Ipy HEOOXOIMMOCTH) 1 CTETIEHb YBETMUEHHS.

Bubauoepagus (CIMCOK TMTEPATYPhI) TIEYATAETCS HA OTIHEIbHOM JIUCTE
YUTH JTECTaX Yepe3 1Ba MEXCTPOYHBIX MHTEPBANA, KaXIbIi HCTOYHUK C
HOBOH CTPOKM TOJ TOPSAKOBHIM HOMEpoM. B crmcke Bce paboThI
TePEYNCIIAIOTCS 110 aT(PaBUTHOMY MPUHIIMITY: CHAavala 0TeUeCTBEHHBIE
aBTOpHL (MM 3apyOeXHBIe, YbM PAOOTHI OMYONMKOBAHEI HA PYCCKOM
A3bIKe), 3aTeM — 3apyOexHbie. [Tpy ymoMuHaHUM OTAEAbHBIX (aMu-
T aBTOPOB B TEKCTE MM JOJLKHBI IIPE/IIIeCTBOBATh MHUIIMANEI (DaMu-
JM WHOCTPAHHBIX aBTOPOB TIPH 3TOM HPUBOAATCS B OPUTMHATBHOM
TpaHcKpumnium). B Texcre ctathu OubIMOrpadguueckye cChliKy AatoT-
cs1 apabckumu 1udpaMu B KBapaTHBIX ckoOKax. B cricku nutepary-
DB HE PEKOMEHIIYeTCs BKITIOYATh MMCCEPTALMOHHBIC PabOTHI, TaK KaK
03HAKOMJIEHHE C HUMU 3aTPYIHUTENBHO.

[Topsimok cocTaBieHMs CUCKa caeyiomuil: a) aBTop(bl) KHUTH KK
cTathi; 6) Ha3BaHWE KHUTY WJIU CTAaThbH; B) BBIXOAHbIC AaHHbIE. [Tpu
ABTOPCKOM KOJUTEKTHBE JI0 YETBIPEX YeTOBEK BKIIOUUTETHHO YTIOMUHA-
I0TCS Bce aBTOPBI (C MHUMIMATaMu Tocie haMuini), mpu OOJIbIIUX
ABTOPCKHUX KOJLIEKTHBAX YIIOMUHAIOTCS TPU MEPBBIX aBTOpa M JOOABIIA-
eTcsl «i JIp.» (B MHOCTpaHHOI nuTeparype «et al.»). Eciu B kayecTse
ABTOPOB KHWT BHICTYNAIOT MX PENAKTOPBI MM COCTABUTENH, TIOCIE
(baMITIH TIOCTEHETO M3 HUX B CKOOKAX CIIEAYeT CTaBUTh «ped.» (B
MHOCTPaHHBIX CCBITKAX «ed.»).

B 6ubmorpaduueckoM onucaHny KHUTH (TOCTIE e Ha3BaHMs) IPUBO-
JSITCS TOPOJL, TIe OHA U3/IaHa, TTOC/Ie IBOETOUMS — HA3BAHME U3MIATe b-
CTBa, TIOCTIE 3aMATOl — ToI M3nanus. Ecim ccbiika naetcs Ha T/1aBy u3
KHWUTH, CHayala YMOMMHAIOTCS aBTOPbl M Ha3BaHWE IMIaBbl, MOC/E
TOYKM — C 3ar1aBHOM OYKBbI cTaBUTCS «B KH.:» («In»:) 1 pamunus(n)
aBTOpa(OB) MM PENAKTOPA(OB), 3aTeM HA3BAHKE KHUTH U €€ BBEIXOIHbIE
JIaHHbIE.

B oubmuorpaduyeckom omucaHuy CTaTbi U3 XypHana (IIocIe e¢ Ha3-
BaHWS) TPUBOIATCS COKPAICHHOE HA3BaHUE XYPHAA 1 TOM M3MaHUSA
(MeXmy HUMY 3HAK TIPSMHAHMS He CTABUTCS), 3aTeM TI0CTe TOUKH C
3aII9TON — HOMEp OTEYECTBEHHOIO XYpHAIA (11 MHOCTPAHHBIX XYp-
HaJIOB HOMEP TOMa), TI0CIIe TBOCTOUHS TTOMEIAIOTCS I PHI MepBOit K
Toc/IeaHel (Yepes TUpe) CTPAHHMII.
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PeKoJuIers OCTaBseT 3a co00il IPaBO COKPAIIATh M PeNaKTHPOBATH
CTaTbH,

Cratbu, paHee ONyOIMKOBAHHBIE MM HAampaBleHHBIE B APYTOM Xyp-
HaJI TU00 COOPHMK, He TIPHHIMAIOTCS.

CTaTbI/I, O(I)OPMHCHHI)IC HE B COOTBETCTBUU C YKa3aHHBIMM ITpaBUJIaMHU,
BO3BpAIIAIOTCsA aBTOpaM 0e3 pacCMOTPECHUA.



Ionnucka Ha ’KypHaJa Yepe3 MOUYTY

IMoanmucHON HHAEKC
B KaTtaJiore «IIpecca Poccnm» 29662

TR TO T KJIMHUYECKOU U SKCIIEPUMEHTAIbLHOM

12 MecsineB (YeTHIpe JKypHaa B TOX) 1422 py6. 50 xorm.
6 Mecs1eB (1Ba )ypHaia B monyrogue) 736 py6. 20 xor.
368 py6. 10 kor.

3 mecsna (oauH XKypHai)
OBIIEPOCCHUIICKIA HAYYHO-ITPAKTUYECKHA JKYPHAJI
BJIAHK-3AKA3

Ionnucka Ha xypHaa yepe3 nzgareabcTso 3A0 “PKU Coepo npecc”

Hassanwne opranmsaruu (mwm ©.11.0.)

Anpec (C OYTOBBIM HHJIEKCOM)

Tenedon: E-mail: KonTakTHOE MUI1I0:

Howmepa xxypuaios: (1, 2, 3, 4) I:l I:l I:l I:l HY>KHOE OTMETUTh

OtnpaBbTe 3aIIOTHEHHBIN OJaHK-3aKa3 ¥ KBUTAHIINIO, OINTAYEHHY0 B 1000M oteneHnn Coepdanka PD (1am ux KOIMHIo)
o azapecy: 125130, MockBa, 4-ii HoBonogmockoBHbIii nep., a. 4, 3A0 “PKHU Cosepo npecc”

unu 1o daxcy: (499) 159-98-47, 159-94-77

i o E-mail: soveropress@bk.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKU CoBepo npecc» Knn: 770401001
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B OAO «BaHk MocKBbI» suk|0l4]4[5]2]5][2[1]9]

(HauMeHOBaHUEe GaHKa IOJTyyaTels ILIATeka)
Homep Kop./cu. GaHKa MOJydaTesis miareka |3|0|1 |0|1 |8|1 | 0| 5| Ol 0| 0| 0| 0| 0| 0| 0| 2| 1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepuMeHTanbHOMU HEBPONMOrun»

(HaMMEeHOBaHHE IJIaTexka) (HOMep JIHIEBOTO cueTa (KOjT) MIaTeNbInKa)

®.1.0. miaresbiimuka

Anpec niaTenbIuKa

CymMa miarexa pyo. xon. CyMMa IIIaThl 3a YCIIyTu pyo. KOII.
Hroro pyo. KOII. « » 20 .
K C ycnoBUAMM NpHEMa yKa3aHHOI B IUIATEKHOM JOKYMEHTE CyMMBI, B T.4. C CyMMO# B3MMAEMOii IIaThI 3a yCIIyTH
accup GaHKa, O3HAKOMIICH H COITIACCH.
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KButanuust 3A0 «PKU Cosepo npecc» KMn: 770401001
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(MHH nomywyarens niarexa) (HOMep cyeTa MOJTyJaTess MIaTexka)
B OAO «BaHk MOCKBbI» p1K|0]4[4][5]2]5]2[1]9]

(HanMeHoBaHHe OaHKaA MOyyaTesIs MIaTeKa)
Howmep xop./cu. Garka nonysarens mmarexa | 3|0]1]0[1]/8[1/0[5/0[0[o[o][o[0[0][0[2[1]9]

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepume|-|1'am.|-|oﬁ HEeBpoJfiormm»
(HanMEeHOBAHHE TIaTeXka) (HOMep JIMLEBOTro cyera (Koj1) IIaTelbInKa)

®.1.0. miarensimka

AI[pCC IJ1aTCIIbIIUKa

CyMmma miarexa pyo. xor. CyMmMa IuIaThl 3a yCIyTru pyo. KOII.
Hroro pyo. KOII. « » 20 r.
Kacc“p C YCIIOBUSIMU ITpHEMaA yKaSaHHOﬁ B IUIaTE)KHOM JTOKYMEHTE CYMMEBI, B T.4. C CyMMOﬁ B3UMaeMOM TIIATHI 3a ycayru

6aH1<a, O3HAKOMJICH U COIVIaCEH.

Ioanuck miiareabIUKa
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YHuBepcanbHbIN aHTUTMMNOKCAHT U aHTUOKCUAAHT, NPUMEHAIOLMIACA B KOMIMNJIEKCHOW Tepanuu
pa3nnYHbIX HEBPOJNIOrnYecknx n metabonmuyeckux saboneBaHmMn, a TaKke NX OCIIOXXHEHUN

. MeTa6onuueckue n cocyaucTblie 3a6onesaHUA ronoBHOro mosra (mHcynet, YMT, saHuedanonatum
pasnu4HOro reHesa):
1000-2000 mr BHyTpUBEHHO KanesnbHo 10-14 gHew, nanee no 400-800 Mr BHYTPUBEHHO
(go 5 mn B/m) 10 gHew, 3aTem no 1-2 Tabnetku 3 pasa B eHb, He MeHee 4-6 Henesb

. MNMepudepuyeckune cocyguctoie, MeTabonuueckne HapyLeHUs U NX NOCNEACTBUA,
B TOM Hucne AmaﬁeTqucKan noJinHeBponaTtua:
400-2000 mr BHyTpuBEHHO KanesbHO (4o 5 ma B/M) 10-20 aHew, ganee no 1-2 tabnetku
3 pasa B AeHb, He MeHee 4-6 Henesb

o 3axueneHue paH (Tpocduueckune A3Bbl, CUHAPOM ANAGETNYECKOI CTOMbI, NPOJIEXHU, 0GMOPOXEeHUA):
800-2000 mr BHyTpMBEHHO KanesnbHo (4o 5 ma B/M) 10-20 aHeu, ganee no 1-2 tabnetku
3 pasa B feHb, He MeHee 4-6 Heneslb

,ﬂ03bl 3aBUCAT OT CTelleHu TAXKeCTU U Bblpa>keHHOCTN CUMITTOMOB 3abo51eBaHNA

WNHdbopmaLuma anda cneunanvucToB 34paBoOXpPaHEHMA.

MonHaA nHbopmMauma 0 NPUMEHEHUN Y MPOTMBOMNOKAa3aHWAX B UHCTPYKLIUW.
000 «Hukomepn AvctpnbbiowH CeHTan:

119048 r. Mocksa, yn. YcayeBa, jom 2, cTp. 1

TenedoH: +7 (495) 933 55 11, Dakc: + 7 (495) 502 16 25 www.actovegin.ru
www.nycomed.ru
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NBUSHHE THEALN XDOHMYSCKKY DOASBELX CHHADCMOE OCTIBTCH CACHMHOKM MSAVMLMHCHKOM KM
COUMOABHOH MPpoSABMOH, CerasHs MAHVMIABHD MHEQIWMBEHOR HSWpORKRYIrKg SoOASBLIK
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I'll:lcmanum NYTALUMOHHBIS DOAW B KYARTE
KOoHSYHOCTH

EOAE B KOHEYHOCTH, CBRICHHOA C
EAIOCNACTHYSCK MM SOCTORHUAMM K
HeWPOBOCKYARPHLIMM CHHAROMOMHK
PedpakTepHOs CTeHoKORAWS
MNocaconepauroHHee BoASBRI2

CHHADOMBI {NOCTTOROKTOMHYSCKMA,
NOCTMACTOIKTOMMUSCKMIA M AD.)

Eoam B 0BAGCTH MOAOTO TAOSA, HE
CBAICIHHBIE © NATOAOTHER BEHYTRE2HHMX
SRraHoB

EHTCUMOHHLE BOAW B
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Ja AONSAHMTEALHO AHDORMAOLMEN, NOMOAYHCTO, OOPaLLCGHTECE,

SO0 MEATPOHIAK: . Mockeq, MNpecHedckas Had. 10, C
rea. (495) 580 73-77
wow neurcmod ulation.ru
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16 - 19 Hoﬂﬁpﬂ 2011 000 «Mecce [lloccenspopd -..
ﬂll,occenbnopd) ° repMaHMﬂ KpacHon pecHeHcKas Ha 6., 14 F

Ten.: +7 (499) 259 77 29
)

Dakc: +7 (499) 256 67 89 Messe

PikulevaE@messedi.ru

www.medica.de www.messe-duesseldorf.ru Dusse ld 0] rf
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Poccuiickoe HayuHoe megUuuMHCKoe 0buecTBo TepanesToB

/\ 2011

Bb' CTag K3
B Pam Kax
Kaxaoro

29-30 ceHTAbps 2011 roga, PoctoB-Ha-AOHY $opyma

Il Cve3p TepanesTos HOra Poccum
CoBmecTHO ¢ EBponeickoi deaepaumein BHyTpeHHen meanumHbl (EFIM)

20-21 oKtabps 2011 roga, Nepmb

| Cve3pn TepanesToB MpusonxcKoro dpeaepanbHOro okpyra

23-25 HoAbpsa 2011 roga, MocKsa
VI HauMoHanbHbIN KOHIpecc Tepanes

NoapobHOCTM Ha canTe WwWWw.Nc-i.ru

OCHOBHbIe TeMbl Hay4YHO NPOrpammbi:

® [IMarHocTuka, npodunakTmMKa 1 1edeHne naTonornu
cepaeyYHO-CcocyanCToN CUCTEMBI,
YKEeNYA0UYHO-KULLEYHOTO TPAKTa,
SHAOKPUHHOM CUCTEMBI,
CYCTaBOB W COeANHUTENbHOW TKaHM,
LEeHTPaNbHOW 1 nepedepnyeckomn
HEePBHOM CUCTEMBI.

® baKkTtepuasbHble 1 BUPYCHble MHbEKLUM.
® ApTepuasibHble Y BEHO3HbIE TPOMBO3bI.

® Co3paHue v BHegpeHne KIMHUYECKMX PEKOMEHALLMIA
M CTaHZAPTOB JIeYEHUA TepaneBTUYeCcKUX 3a601eBaHN.

Oprkomurer:

117420, Mocksa, a/a 1

TenedoH: (495) 518-26-70
3NEeKTPOHHAA NoYTa: congress@nc-i.ru

WWW.NC-i.ru
lfeHepanbHble

[IMpPEeKUMA BbICTABKMU: MHPOPMALMOHHbIE NAPTHEPbI:

HMN «Anpekumsa «HauMoHanbHOro KOHrpecca TepanesToB» weawu

MockBa, yn. NpodcotosHas, 4. 57 APMAT

TenedoH: (495) 786-25-57

a;'lv\el\};'lr?](;r:l-:aﬂ noyTta: congress@nc-i.ru MEIII;I/EIg’IIjIHHI/g:IE{I/II/I

135 net co gHA poxaeHna Hukonas




XIX

POCCUHUCKUI
HAIIMOHAJIBHBIA KOHT'PECC
«YEJOBEK M JEKAPCTBO»

23 - 27 anpeas 2012 rona ¢ MockBa

OCHOBHBIE HAYYHO-ITIPAKTUYECKHUE HAIIPABJIEHUA KOHI'PECCA:

Opranu3zanuoHHble GOPMBbI:

IIKOJbI 1J151 IPAKTHKYIOIUX BPAYEN IO CIIELIUAJTBHOCTSIM:

KOHKYPCbBI HAYYHbBIX PABOT MOJIOJAbIX YYEHBIX ITO CHEIIMAJIBHOCTIM:

KOHKYPC CTYAEHYECKUX HAYYHBIX PABOT I1O TEME:
B pamkax Konrpecca mpoxoaurt

K Konrpeccy roroBurcst

IMPUEM JOKYMEHTOB Jlama navana Jlama okonuanus

Tea/dakc:
Ten:
E-mail:

O¢uuuanbublii caiit Konrpecca:
Anpec ISl IEPENUCKHU:




YBaxaemble konneru!

Poccuinckan akapemusi MeaULIMHCKUX HayK
ToproBo-npombilunieHHaa nanata Poccuinckon ®egepauum
HayuHbin coBeT no HeBponoruu Poccumnckon ®eagepavum
Hay4Hbin ueHTp HeBponorun PAMH

npuvrnawatT Bac npuHATL y4yacTie BO

|| HalWoHanbHOM KOHrpecce

S(HEOTNOMHbIE
COCTOARUA
B HEBPONOTU

30 Hos0ps - 1 pekabpa 2011 ropa

3nanue MpasutenbcTea r. Mockebl, yn. HoBbin Apbar, a.36

OCHOBHbIe HanpaBneH!s Hay4HOW NPOrpamMmbi:

HelipomoHumopuHe

Komamo3sHbie cocmosiHust

KpoeousnusiHus e mo32. UHghapkmbi mo32a. CybapaxHouOasnbHble Kpo8oU3IUsHUS
LiepebpanbHbiii 8eHO3HbIU MpoM603

Anunenmuyeckul cmamyc

HepeHo-mMbiweyHbIe 3abonesaHus

MeHuH2umbI. SHUegpanumsbi

YepenHo-mo3208as mpasma

HeomnoxHbie cocmosiHus 8 demckoll Hesponoz2uu

UBI1 e Hegponoauu

MonuopzaHHas HedocmamoyHOCMb NPU KPUMUYECKUX COCMOSIHUSX
HympumueHasi noddepxka

AHmub6akmepuanbHas mepanusi

Heliponpomexyus

B KoHrpecce NpuHMMaIOT yyacTie Beayllye HayyHble 1 KIMHNYeckue LeHTpbI Poccum.
Mporpamma KoHrpecca BKNioYaeT NieHapHbIE 1 Hay4YHble CECCUM, CUMMO3NYMbI 1 MacTep-Knacchl
C BpyYeHneM cepTuduKaTos.

B pamkax KoHrpecca 6yaeT paboTaTb BbICTaBOYHAS IKCMO3ULMS IEKAPCTBEHHbIX MPEenapaTos,
Np1GOpPOB ANs PYHKLMOHANBHOM M NabopaTopHOIA AUArHOCTUKA 1 APYToro MeaMLMHCKOro 060pyA0BaHMS.

MogpobHas nHgopmaLms pasMeLleHa Ha MHTEPHET-CalTe: Www.neurology.ru

TexHuyeckuit opraHusaTop: VHdhopmaLmoHHas noaaepxka: OprkomuteT KoHrpecca:

000 «NAJIOT» AHHaTBI Tk T / Ten./cbakc: (499) 740 -80-79
Ten./cpakc: (495) 631-73-83 TR v MEDIAMEDICA e-mail: nko@neurology.ru
e-mail: tv_press@inbox.ru LTI & PEMETIUM HayuHo-koopanHaLyoHbiit otaen HUH PAMH

www.expodialog.ru CT.H.c. banguHa ExatepuHa BagumosHa

& Hsparemsoreo Memea (epa



KOPTEKCUH

Moka3aHusa K npumeHeHnto

@ HapyLeHVA MO3roBOro KpoBoobpaLLeHus

@ yepenHo-MO3roBas TpaBMa i ee NoCNeACTBUA

@ >HuedanonaTum pasnnyHoro reHesa

@ KOrHUTVIBHbIE HApYLUeHNA (PacCTPOICTBA MAMATI 1 MblLLEHMS)

@ (CTpble 1 XPOHUUECKIe SHLePANUTbI 1 FHLEedNoMUeNTbl

@ >nunencua

@ acTeHNYeckIe COCTOAHNA (HAACErMeHTapHble BereTaTBHbIE PaccTpoiiCTBa)
@ CHILKEHMe CNocobHOCTI K 0byueHIto

® 33/1epXKKa NCUXOMOTOPHOTO 11 PeYeBoro pasBuTnA y feteit

@ paznuyHble OpMbl AETCKOTO LiepebpasnbHoro napaniya.

Paboty mo3ra —

B 3/10pOBOE PyCNo

TeneQoH ropauei MMHNK:

8-800-333-43-76

(3BoHOK Mo Poccun becnnaTHbIi)

@!

www.geropharm.ru
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ABOHEKC.

[uHTepepoH bera-1a]

[lpenapat nepBoro BLIOOpa ANA ANUTENLHOM
3aluThl OT nporpeccuposanusa PC

BatcOXOS AhhexmusHocnts ¢ Nepsoao
INUF0AA HEBPOADRUHRCHUX HAPYIteHU

B SEREANEHHE NDAANEHHA 33REIHYTOE EIWFERCKEDR
KEMTHEH TATCEAHHNT CRABTNSA M HATHAUPHMA MRy
NOENE NEREOR ITUHABCKTA ATEHM

HaOEXHGA 3atHUma, C KOmopol nauleHmy
KOMPOPMAG HUMmsb

B YCfiHAT CHFRA NPWHFPHEHAA (| NAS R -PAETN)
B dnpoin AR NEPEHNCHEOTh
P (Tnu Hne rofnnRiEHAR HARHAUSHAR AnAUA

HadEwHag o daumensHas 3auima
BAa200aPA HUIKOL UMMYHOZEHHOCTIY

B [3ran HHIKEA H3CTOTA TNAFMEHMA HEHTPRIM IEILAX AHTHTEN
rpeNH RERE HHTREHECNERA

& ; _
& Haddwnaa auuma, nodmaepkoesHas
. peaynamamanil KAUHUSeckUx uccnedoaanisd’

- 1
B JI0HATAHHEIN YEOEEHE ST EKTHEHSOTH N0 NATIMETIAY

AKTHIHNTTH W NCTARCCHNNEAHAA ACCRARHOIN rEMRAN= A" :
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