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Wananve 3apervcTpuposato B GeepansHoii cryxGe o Hanzopy 3a CoBMiofieHMem 3aKOHOTATENLCTBA

B C)epe MAcCOBbIX KOMMYHIKALIMA 11 OXpaHe KynbTypHoro Hacneus 16 despans 2007 roga. CeupetenscTso o peructpaumi N Ne GC77-27224.
Pewwenvem npesuanyma BAK PO xypHan BkiioyeH B nepeseHb Nepuoavyeckyix U3TaHuid, DEKOMeH[I0BaHHbIX s nybnvkauym paboT couckareneil YueHbix CTeneHeit.

Boe npasa 3alLyLLeHsl. Hit OfiHa YaCTb 3TOr0 U3LAHWS He MOXET GbiTh 3aHECeHa B NamsTb KoMMbioTepa MB0 BoCnpom3sesiena MoBbiM criocoBom 663 pefiBaPHTENIbHOTO MMCHMEHHOR PR3PELUBHHS U3LaTeNs.
VHCTpyKLS [1ns BTOPOB pasMeLLeHa Ha caiite www. annaly-nevrologii.ru Mnara ¢ acnupaHToB 3a nyBAVKALM He B3UMAETCS.
PyKOMACH M WITHOCTPALIM He BO3BPAIAIOTCS. 3A COZIENXaHMe DEKaMHbIX nyBnvIKaLiA OTBETCTBEHHOCTb HECET PeKaMOgATENb.
XypHan pewien3upyembii, BuixomyT 4 paza  ro, Tpax 10 4 100 k3.
Moanucka B pepakuuy 1 Ha caiite. MognucHoii ukpexc B katanore «Mpecca Poccum»: 29662.
Ha 1-it c. o6noxku: puc. 2 u3 crarsu E.B. Cenusepcrosoir, 10.A. Cenusenctosa, P.H. Korosanosa, C.H. Mnnapuowkwwa (c. 41)
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Knunnueckas HeBpoJiorus

[1porpeccupyromnmii nepeopajibHbII
aTePOCKIIEPO3: KIIMHUYECKUE,
OMOXMMHNYECKUE
1 MOP(OJIOTNYECKUE ACTICKThI

M.M. Tanamsu, O.B. Jlaroxa, T.C. I'viesckas, JI.H. Makciotkuna, A.A. Packypaxes

OIBY «Hayunviii yenmp nesposoeuuw» PAMH (Mockea)

B cmamve obcysicoatomes ocrosHble namoeeremuseckue MeXaHU3Mbl NPOPeCCUpOBAHUs AMepoCKAePOMUHEcKk020 NOPadICeHUs MaLUCMPAAbHbIX apmepuii 2040~
BbL, NPUBOOSLUE K Pearu3ayull ULEMUMeCKUX HAPYUIeHUl M03208020 Kposooopauerus. Paccmampugatomes yavmpazsykosbie, Mopgosoeuteckue u OUoXUMu-
ueckue npeOUKMopsl UaMeHeHuii cmpykmypsl amepockaepomudeckoii oaguku (ACB). Mroeonaanogocmb namoeeHemuteckux MOMeHmMo8 paseumus u npo-
2peccuposanus yepedpanbHoeo amepockAepo3d Kax eedyujell npUUUHb! Pa3eumus UeMueckux nopasceruii Mo3ea OUKmyem Heo0Xo0UMoCHb U3yHeHUs pas-
AUHHBIX ACNEKMO8 MOl KpobaeMbl — Om CIMPYKMYPHO-MOPPOs0UeCKUX U3MeHeHUT cOCY008 U Belecmed Mo3ea 00 Memalbosuteckux napamempos u pas-
AUHHbIX XAPAKMEPUCTIUK KPOBU (OUOXUMUYECKUX, AUNU0A0UYECKUX, KOHHOPMAYUOHHBIX, 2eMOCIAMUYECKUX,).

KmoueBble ¢J10Ba: TIporpeccHpyoLIMil LiepeOpanbHBIi aTepocKIepo3, aTepoCKIepOTHIECKas OMSIIKa, MAPKEPhI BOCTIATIEHH,
META00TITYECKII CHHIPOM.

epeOpoBacKyJIsipHbIe 3a00J1eBAaHUS — OJJHA U3 BaX-
HEWIMMX IIPWIMH 3a00/IeBAEMOCTH ¥ CMEPTHOCTH
cpen B3pocioro HaceneHus. Haubomee vacto
OCHOBOJ TTIOPAXEHUS COCYIUCTON CUCTEMBI MO3Ta,
TIPUBOSAIIEH K Pa3BUTHIO OCTPBIX M XPOHIMYECKUX
dbopMm HapyuieHuit Mo3sroBoro kpoBooOpaiienus (HMK),
SBJIsSIETCS TeHepaIu30BaHHbIN aTepockiepos [11, 15].

CoracHO KJIacCHYECKUM TIPEACTaBICHUSIM, aTeporeHe3 —
KOMITJIEKC CJIOXHBIX B3aMMOIENCTBUIM MEXITy COCYIUCTOM
CTEHKOI1, (HOPMEHHBIMU BIIEMEHTAMHU KPOBH C PACTBOPEHHBIMU
B Heil GMOJIOTMYECKH aKTUBHBIMU BEIIECTBAMU U JIOKATbHBIMU
HapylIeHUsIMU KpoBOTOKa (Tpuama Bupxoma, 1856 1) [22].
BosHukast B 0IHOM cocyqucToM OacceiiHe 1 OCTeNeHHO Mpo-
rpeccupys, aTepockiepo3 BOBJIEKAET U APYrue apTepuajibHbie
CHMCTEMBI, TPUBOASA K (HOPMUPOBAHMIO DACIIPOCTPAHEHHOTO
cocyaucToro nopaxenusi 7, 8].

ATepoTpoM003 BeTBeil YT aopTH, KPOBOCHAOXAIOIIMX
MO3T — MarucTpajbHbIX apTepuii ronossl (MAT), — Kak u
aTepoTpOM0O03 B IPYIUX COCYAUCTHIX OacceliHax, HauMHaeT-
ca ¢ gecrabummsanuu ACB, uto yckopseT TpomM00o06pa3oBa-
HHeE BIIOTH 0 TIOJTHOM OKKIIO3UU IPOCBeTa apTepuu. [Ipn
5TOM pa3BuTHe nireMudeckux HMK y 60TbHBIX CO CTEHO3M-
PYIOLIMM TOpaXkeHHWEeM apTepuii, KpOBOCHAOXKAIOIIUX OJIOB-
HOM MO3T, MOXET pa3BUBATHCSl B pe3yabTaTe apTepuo-apTe-
puanbHOi 3MOomuu  (aTepOTPOMOOTHYECKMI TMOATUI
MHCYJIbTA) WU MO0 MEXaHU3MY COCYAUCTO-MO3TOBOI Hemo-
CTaTOYHOCTH (TeMOOWHAMMUYECKMI moxaTui). B oOmeit
CTPYKTYpe BCeX BepH(UIIMPOBAHHBIX MOATUIIOB WIIEMUYE-
CKOT0 MHCYJIbTa aTepOTPOMOOTUYECKUI UHCYBT BCTpeyaeT-
cq B 34% cnyyaeB, a reMOAMHAMUYECKUIT MHCYIBT — B 15%
cryqaee HMK [9, 10].

CoracHO COBPEMEHHOI KOHIIETIIMY aTepOCKIepo3a, KITUHIYE-
cKkasg MaHubecTauuss OGOJNBITMHCTBA CEPACYHO-COCYIUCTHIX
KaTacTpod HemocpeACTBEeHHO cBsi3aHa ¢ 3Bosonueii ACh u pas-
BUTHEM COOTBETCTBYIOIIMX OCJOXHEHUI — paspbiBamu, (par-

MEHTALMSIMU, KPOBOMIUSHUAMY B OJAIIKY. BaxHyto ponb B
MeXaHM3MaX aTeporeHe3a UIpaeT TakxkKe reMOAMHAMMYECKUiA
(hakTOp, MPOSBIISIONINIACS B BUE TIOBPEKIAIONIETO JTOKAITLHOTO
BO3IEICTBMS MOTOKA KPOBM Ha CTEHKY COCYa, Ha ero 3HI0Te-
JIMiA B MeCTax (PM3MONIOTNUECKUX U3TMO0B 1 OM(YpKALIHIA.

NmeroTcst MpoTHBOpPEYMBEIE COOOIIEHNS 0 3HAYEHNUH CTETIEHN
CTeHO3a BHYTpeHHe# coHHoil aptepuu (BCA) kax dakTopa
pYCKa pa3BUTHS UIIEMUIECKOTO MHCY/IETa. HeKoTophle aBTO-
PHI IPUIEPKUBAIOTCS MHEHUS, UTO YTPO3a Pa3BUTHS UIIEMHU-
yeckux HMK B 3HaUMTENbHOM CTETIEHN 3aBUCUT HE TOJIBKO OT
BeIpaxkeHHOCTH cTeHo3a BCA, Ho u ot crpoenus ACBH.
WccnenoBanue CBSI3M MEXIY CTETIEHBIO CTEHO3a W YaCTOTOM
Pa3BUTHS WHCYJIBTA ITOKA3aJ0 HX MPSAMYIO KOPPENSIUI0 —
TaK, MpU CTeHO3aX romonarepanbHoii BCA BBIpaXeHHOCTBIO
6osnee 90% uactoTa pasBUTUS MHCYIbTa mocturaet 32—35%
[18, 19]. [upokoe BHeAPEHE HOBEHIIIMX METOAOB HEHPOBH -
3yalu3alii, B T.4. YIbTPa3BYKOBBIX MCCIICTOBAHMIA, TIO3BOJIM-
JIO YBEJIMIUTH CTETICHD BHISIBISIEMOCTH aT€POCKICPOTHIECKO-
T0 TIpoliecca B COCyIax MO3ra, B T.4. KIMHUYECKU aCUMIITOM-
HOTO.

BoigeneHsl Mopdonornyecke 0COOEHHOCTH OJISIIIKM, KOTO-
pble MOTYT MMETh 3HaY€HME B TMOBBILIEHUU PUCKA Pa3BUTHS
MHCYJIBTa. DTO ee geauyuna (T.e. CTENIeHb CTEHO03a), COCHOsHUe
nogepxrocmu (TTamKast WIK C U3BSI3BICHUAMHE), 2Ucmono2u4e-
ckas cmpykmypa (OTJIOXEHUS JUIMUIOB W aTepOMaTO3HBIX
Macc, ¢ubpo3, oObI3BecTBaAeHUs, TeMopparuu) [1, 2, 5]. Jo
37% WHCYJIBTOB COYETAIOTCS C 9XOHETaTUBHBIMU (THIIO9XOreH-
HBIMU 10 JTaHHBIM YJAbTpa3BykoBoil auarHocTuku) ACh BCA,
Torma Kak Hajauyue reteporeHHbIXx ACH BBISBISETCS JMIIb Y
18% 6onbHBIX ¢ MHCYIBTOM [14].

Bricokast 1oyt CTEHO30B COHHBIX M TT03BOHOYHBIX apTepuil B
0011eit cTpyKType mpuunH nimemMudeckux HMK, a takxke Bax-
HOCTb IIOMCKA HOBBIX JIEUYeOHBIX IMOIXONOB, OOYCIOBIMBAECT
Ype3BBIYAIHYIO aKTyaTbHOCTh M3Yy4eHHs (DaKTOPOB PHCKa pa3-
BUTHSL MHCYJIBTA IIPY 3TOM MaTOJIOTHM.
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T1anueHTsl H METOIbI HCCIETOBAHNS

B nccnenoBanue 66110 BKITIOUEHO 319 MalMEHTOB ¢ aTepocKIie-
potuueckuM TopaxkeHneM BCA Ha (oHe OTHOCUTENBHOI
WHTaKTHOCTU CHUCTEMbI MO3BOHOYHBIX apTepuii. B mepByio
(«acumnToMHY10») rpymniy Bouutd 178 ven. (105 myxyuH u 73
KeHIIMHBI, CPeqHMil Bo3pacT 67,518,5 7eT), y KOTOphIX B
pesyJibTaTe YJIbTPa3ByKOBOTO CKPUHUHI-UCCIEAOBAHUS, MPO-
BOAMMOTO MPU JUCTIAHCePU3aLMK 3MOPOBbIX JIMII, a TAKXE MPH
obpamenuu B cBsizu ¢ MBC mnu matonorueit aprepuiit HUXHMX
KOHEUHOCTEH, OblI BeIABIEH cTeHo3 BCA pa3nuuHoii cTeneHn
BoipaxkeHHOCTH (0T 50 10 90%) 6€3 KIMHUIECKUX TPOSIBICHUI
HEJI0CTaTOYHOCTH KPOBOCHAOXeHMsT Mo3ra. Bropyio («cumri-
TOMHYI0») TpyIIy cocTaBuan 141 den. (84 MyxduH u 57 XeH-
IIMH, CPeTHUI Bo3pacT 65,416,4 1eT) ¢ mepeHeCeHHBIM HIle-
muueckum HMK B cucreme creHosupoBanHoit BCA.

Bcem maieHTam OBITO TIPOBENEHO KOMIUIEKCHOE KIMHUKO-
J1ab0paTOPHO-NHCTPYMEHTAbHOE 00CIeOBaHUE, BKIIIOYAS:
a) HEBPOJOTMYECKUI OCMOTP; ) CYTOYHOE MOHUTOPUPOBAHKE
aptepuanbHoro gasneHnst (CMAJL); B) ompenencHre OMOXAMMU-
YECKUX XapaKTePUCTUK KPOBU C OLIEHKOW JIUMMAHOTO U yIie-
BOITHOTO CIIEKTpa, a TakKe MapKepoB BOCHAJIUTEIbHOM peak-
LUKM COCYIMCTONM CTEHKU (JIIUIIONPOTEUI-aCCOLMUPOBAHHOM
(ochomunazer A2 (Lp-PLA2) n akropa Hekpo3a OmMyxoJu
anrpba) Ha aBTOMaTHyeckoM aHanu3atope Konelab 30
(OuHnsgHAMS); T) BETOBOE AYIIEKCHOE CKAHWPOBAHWE COH-
HbIX aprepuii (o Meromuke Kynuesmu, 2006) Ha mpubopax
Logiq 9 («GE») u iU 33 («Phillips»). ITpu aToM uccrenosanm:
1) TonumHy Komriekca MHTuMa-meana (KMM) B o61mx coH-
HBIX apTepusX 1 B 001acTH OM(ypKaLuu; 2) CTereHb CTeHo3a B
obmactu oudypkauuu u/wm B yctbe BCA; 3) cTpyKTypy 1 1po-
TsekeHHOCTh ACB B 061acTy Oudypkanmu 1/ B ycrbe BCA.

JInsg MUKpocKommyecKoro nccienopanust oopasuos ACh, nzn-
SITBIX TTPY KApPOTUIHOW SHAAPTEPIKTOMMHU, OTOMpaIuch (par-
MEHTBI OMONTATOB B 00J1ACTIX MAKCUMAJILHOTO CTEHO3a CHYCa
BCA m MakpocKONMMYeCKH BBISBICHHBIX M3MEHEHUI (U3b-
SI3BIICHMSI, TPOMOBI, KpoBoM3nusiHust). Kaxaplii 6uonTaT ole-
HMBaJIC HEe MeHee YeM Mo 28 mapameTpam, OTpaXaroLIUM
CTPYKTYpy M KileTouHble 3meMeHTsl ACB; Bu3yambHO ompene-
JISIach CTENeHb MX BHIPAXKEHHOCTH — MUHKUMAJIbHas, YMEpeH-
Hasl, MaKCUMaJIbHasl.

Crarrctuyeckast 00paboTKa pe3ynsTaToB TIPOBOAMIACH C TTPH-
MeHeHueM rnporpamm Microsoft Excel, a Taxke makera KOM-
MBIOTEPHBIX TPUKIAIHBIX MporpaMM Statistica, Bepcust 6.0
(StatSoft, 2003). Mcmonb3oBaHB OOIIETIPUHSATBIE KPUTEPUN
pa3IMuMii C OMPENEICHUEM CTAaTUCTUYECKOW MOCTOBEPHOCTH
mipu p<0,05.

Pe3ybratbl

«ACUMIITOMHbIE» TTALMEHThI, KaK MPaBUJIO, HE TPEAbSIBILIA
’Kaj00, OIHAKO MPU aKTMBHOM pPacCIpoce HEPEIKO BbISIBIISI-
JIICh SIIM30IBI TOJNOBHBIX 0O0JIel, OOBIYHO CBSI3BIBAEMBIX C
MOBBIIIEHUEM apTepUaIbHOIO AABICHUS, a TAKKE CUMIITOMbI
obuieit acTeHM3anuu (ObICTpasi YTOMISIEMOCTb, CHUXEHME
paboTocnocoOHOCTH). B «cumnToMHoli» rpymmne 0b10 5 60J1b-
HBIX ¢ ocTpbiMu HMK, 7 — ¢ TpaH3UTOPHBIMU MIIIEMUYECKUMU
aTakamu B 6acceiiHe cteHo3upoBaHHoi BCA u 129 mauueHToB
¢ mepeHeceHHbIMM nineMudeckuMu HMK BHe ocTpoii ctamumn
3a00J1eBaHUSI.

YV npeBanupyolero 60JbIIMHCTBA MalKeHToB (B 97%) Oblia
IMarHOCTHPOBaHA apTepwajibHas TUIEpTeH3us. M3 comyt-

MporpeccupytoLLVi aTepoCKIENO3 COHHbIX apTepuit

CTBYIOIEH KapAMANbHON MATONOTMU Y TMONOBMHBI GOJBHBIX
OOHApyXeHB XPOHWYECKAsd CepAeyHasl HeI0CTaTOYHOCTD
(64%) u UBC (creHokapaus HampspxkeHust — y 29%, uHpapKT
MUOKapia B aHamHe3e — y 13%, mapokcu3MmajibHasi ¢dopma
MeplaTebHON aputMu — y 5% GonmbHEIX). Y 36% obcneno-
BAHHBIX JMATHOCTHPOBAJICA CaXxapHbIiA 11adeT 2 TUIIA.

ITo pesynpratam Hammx MOPGOTOTUYESCKMX HMCCIIeIOBAHMIA
OMOMNTATOB, YIAJEHHBIX BO BpeMsl KapOTUIHOM SHIAPTEPIKTO-
MuH, ObLIO MOKa3aHo, YTo 3XoreteporeHHoCTb ACh 00ycioB-
JIeHa COYeTaHNEM TaKMX OCHOBHBIX KOMITOHEHTOB, KaK aTepo-
Maro3, HEKpO3, CBEXHUE KPOBOMIIMSIHUS B OJIAIIKY (MPU YIBT-
Pa3BYKOBOM HCCIICHOBAHNU BHITTISIOSIT KaK THITOACHCHBHBIN
CHUTHAJ) ¥ KaJIbIIMHO3, (PUOpPO3, CTaphle OPraHN30BaHHBIE KPO-
BOUBNUSHUS (yIbTPa3BYKOBOI TMIEPUHTEHCUBHBINA CUTHAI).
OtMmeueHo TpeobagaHuEe aTepoMaro3a B TaK Ha3bIBAEMBIX
«MSITKHX» («HECTAaOMIBHBIX») OJSIIKAX M KalblMHO3a — B
JIOTHBIX» («CTaOMIbHBIX») (puC. 1).

B Onsikax HM3KON 3XOIUIOTHOCTM JIMMUAHAS CEepIIeBUHA
COIEPKUT KPUCTALIBI XOJIECTEPUHA, XOJECTEPUHOBbIE 3(DUPEI
U KJIETOYHBII AETPUT, MPUYEM yBEJIMYEHUE 00bEMA JUMUI0B
BHYTpPU OJIALIKY BEIET K AeopMaiu ee GruOPO3HOH KarcyJibl,
BO3HMKHOBEHUIO KPOBOM3IMSHUI W Pa3phiBy C BHIOPOCOM
XOJIECTEPUHOBBIX 3MOOJIOB WM DPa3BUTUEM IMPUCTEHOUYHOTO
TpoMmbo3a.

Hepenko moMeHabHasi TIOBEPXHOCTh M TIOKPBIIIKA OMSIIKA
MCTOHYAIOTCS Y U3BSI3BIISIIOTCS B 00JIACTH 0YaroB aTepoMaTosa
1 KajblHO3a. B 00nacTi u3bsA3BIeHMS TMOKPHIIIKY WHOTIA
ompenenseTcs MOTEHIMaNbHO 3MOOJIOTEHHBI MaTepual B
BUIIC aTePOMATO3HBIX MAacc, KPHCTAUIOB XOJICCTCPHHA, Kallb-
ungukatoB (puc. 2). Otu npouecchl B ACh siBnsiorces, mno-
BUIMMOMY, TIPEIITOCBUTKON ISl aKTMBALMKM TpoMbooOpa3oBa-
HUS Ha ee TIOBEPXHOCTU W (OPMUPOBAHMSA TPOoMOO3MOOIa,
YCTPEMIISIIONIETOCS. C TOKOM KpOBHU B 00jiee MeJIKUe MUCTalb-
Hble apTepui [2].

IMpn comocrapieHUN MaHHBIX AYIUICKCHOTO CKAHMPOBAHUS
COHHBIX apTepHii ¥ MOP(OIOTNUECKOTO HCCICIOBAHMS Kapo-
TUJHBIX OMOMNTATOB ObLIO YCTAHOBJIEHO, UTO B «CHUMIITOMHBIX»

puc. 1; YnbTpasBykoBast 1 MOPGONOrMYECKas XapaKTEPUCTUKA TUMO3XOrEHHOI («msir-
Koit») ACB. Crpenkamm ykasaH 0BLLMpHBIA o4ar atepomato3a B ACB.

puc. 2: TpomBoTMuECKME  MacChl
(amBonorenHbiit Matepuan)
Ha nosepxHocTu ACB.
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puc. 3: Mopdonoruyeckas xapakTepucTika nokpoituki ACh.

puc. 4: HeomHopopHas HecTabunbHas
ACB ¢ pedekToM MOKpbILKA
(ykasaH CTpenKkoi).

aTePOCKIIEPOTUYECKUX OJISIIKAX 10 CPABHEHUIO C «aCHMIITOM-
HBIMK» IPMMEPHO B 2 pa3a yaiile 06HapYKMBAIOTCS U3bSI3BIIE-
HUue MOKpbIKY Oastiku (24% u 13% COOTBETCTBEHHO),
UCTOHYEHME ee B 00nacTu oyaroB arepomarosa (15% u 8%),
UHOWIBTpaLya HOKphIKY gunodaramu (23% u 13%), a
TaKxKe TPOMOBI Ha JIIOMEHAIBHOM MOoBEepXHOCTH O1stiiku (16%
u 8%) (puc. 3). [Ipeanonaraercsi, 4To GOJIbIIAS YACTOTA HCTOH-
YeHMS TMTOKPHILIKY OJIAIIKY B CIydasiX CUMIITOMHOTO CTEHO3a
BCA 1o cpaBHEHMIO ¢ «aCUMIITOMHBIM» 0OYyCIIOBJIeHa Oolee
0JIM3KOH K JIIOMEHAJIbHOI TIOBEPXHOCTH JIOKaIM3aliel aTepo-
MaTo3HbIX Macc (puc. 4).

[Tomo6HBIE pe3yIbTaThl ¢ KOppeIuell IToKa3aTelei IIaaKo-
CTU M HEPETryIIPHOCTU KOHTYpa JIIOMEHAJIbHON TMOBEPXHOCTH
ACB ¢ kmmHIYecKIMHU cuMIIToMaMu ripexonsimux HMK opum
OTMEYeHHI U ApyruMu apropamu [17]. [Ipu 3TOM cTemneHb cTe-
HO3a, BbI3BaHHasl atepockiepoTuyeckoit onsiikoir B BCA, a
TaKXe pa3Mep dXOHETaTUBHOM 30HbI, PACIIONOXKEHHOI B OJIsIII-
Ke, CYLIECTBEHHO HE CKa3bIBAlOTCS HAa KIMHUYECKUX OCOOEH-
HOCTSX Te4eHus 3aboneBanud [21].

B nurteparype HemOCTaTOYHO OCBEILEH BOIIPOC 0COOEHHOCTEN
CTPYKTYPHBIX M3MEHEHHMH COCYIOB IPH COCYIIECTBOBAHUM
IBYX BaXHEHIIMX MPOIECCOB, MOPAXAIOMINX COCYIHUCTYIO
CHCTEMY — aTepoCKJIepo3a M apTepPUATbHON THUIIEPTOHUH.
OTmenbHOE pacCMOTPEHHE MOPGOIOTHIECKUX XapaKTepH-
ctuk 6uontaroB ACbH y maumentos ¢ HMK Ha doHe coueran-
HOTO COCYIVMCTOTO MOPaXeHUS YCTAHOBHUIIO, YTO B 3TOM CIIy-
yae JOCTOBEPHO Yalle OMNPENENA0TCS KPOBOM3JIMAHUS B
OJISIIIKY 10 CPABHEHHMIO C M30JMPOBAHHBIM aTePOCKIIEPO30M
— co0TBeTCTBEHHO B 42% 1 26%. [1pu 3TOM KPOBOU3IUSHUS
JIOKATU3YIOTCS MPEUMYIIECTBEHHO B 06JaCTU HEOBACKYJIOTe-
HE3a, T.€. B 30HaX PaCIOI0XeHNsT HOBOOOPA30BAHHKBIX TOHKO-
CTEHHBIX cocyaoB. HeoOX0AMMO OTMETHUTh, YTO HECTAOWIIb-
HOCTh apTEPUATLHOTO JABICHHUS C SMU30JaMU €T0 KPU30BOTO
MOBBILICHUST MOXET SIBUThCS JOMONHHUTENBHBIM (DaKTOPOM
IECTPYKINY TIOKPHIIIKK aTePOCKIEPOTHIECKON ONSAIIKA 1
CIOCOOCTBOBATH BOSHUKHOBEHUIO CTOMKUX WM TPEXOISIIAX
HMK [1].

Takum 06pa30M, BBIABJICHHBIC IIPU yJIBTPa3BYKOBOM MCCJIC-
JOBAaHMUMU 30HBI TMIIOACHCUBHOCTU HJIM 3XOI€TCPOr€HHOCTU

CBsA3aHbl ¢ HectaOuabHOCThIO ACDH, T.e. ¢ uaymumu B Hei
mpolleccaMH aTepoMaro3a, HeKpo3a, HEeOBaCKyJIoTreHe3a U
OpraHmM3alMell 0YaroB HeKpo3a M MEJKHUX BHYTPUTKAaHEBBIX
KpOBOM3NUAHMI. MMeHHO 3T mpoliecchl MOTYT TpaHChOop-
MUPOBATh «aCUMITOMHYIO» OJISIIKY C JTF00OH CTEIIEHBIO CTe-
Ho3a (B T.4. ¢ HEOONBLIONH U YMEPEHHOI) B «CUMITOMHYIO»
WM, IPYTUMHU clIoBaMy, cTabuabHyo ACB B HecTaOMIbHYIO.
Konebanust aprepuanbHOrO AaBieHMs], U3rMOBI U dedhopMa-
LU apTePUH CO3IAIOT TOTIOJHUTENbHBIE, He3aBUCUMBIE (haK-
TOPBI, CIOCOOCTBYIOIINE TIPOIIECCAM TE3MHTETpalluy KapKaca
onsmku [12].

Hapsimy ¢ aymieKCHBIM CKaHMpPOBaHMEM OpaxuoledalbHBIX
apTepuii, MO3BOJISIONIMM OLIEHUTh CTPYKTYPY ¥ TIOBEPXHOCTh
ACDB coHHOIf apTepuu, B HACTOSIIIEe BpeMs IOSIBIIACH BO3-
MOXHOCTb MCC/IeOBaTh OMOXUMUYECKME ITOKA3aTeH, aHAIN3
M3MEHEHNI KOTOPBIX B COIOCTaBICHMM C KJIMHUYECKUMH
nmapaMeTpaMy JaeT TpeicTaBieHre 00 aKTMBHOCTH aTepo-
CKJIepOoTHUecKoro mnpouecca. K Takum 6uomapkepam OTHOCSIT
BBICOKOUYBCTBUTENbHBIA C-peakTuBHbIl Oenok (CPB),
WHTEPNEHKIHbI, JTUMOMPOTENA-aCCOLUUPOBAHHYIO (ocdo-
mmasy A2 (Lp-PLA2), mumonpoTenH A, MeTaIo-TIpOTeHA-
3bl, HEOMTEPUH, (HaKTOp HEKpPOo3a OMyXojH, (hakTop pocTa
sHpoTenus, ¢paktop pocta pubpodmactoB. Cpean dbuomapke-
POB BOCTIAJIUTETLHON PEaKIMy COCYIUCTON CTEHKU U aTepo-
cKJIepo3a Haubojbled CNelUu(pUIYHOCTbIO B OTHOLICHUM
COCYIMCTOTO BOCHAJEHUSI B COHHBIX apTepHsx obiamaeT Lp-
PLA2, xortopast cunte3upyetcs makpogaramu B ACh (oco-
0eHHO MHTCHCHBHO B OJISIIKAX COHHBIX apTepHii), a 3aTeM
qyepe3 IMOBPEXICHUST B IOKPHIIIKE aTepoMBl IPOHUKACT B
00IIUiI KPOBOTOK, T CBSI3BIBACTCS C LUPKYIUPYIOIIUMU B
IIa3Me aTepOTeHHBIMH JACTHIIAMU JIMITONIPOTEUIOB HU3KOI
TIOTHOCTH [16]. YcTaHOBIEHa CBSA3b MOBBIIICHUS MAacChl U
aktuBHOCTH Lp-PLA2 ¢ prckom pa3BuTHS LiepeOPOBACKYIISIp-
HBIX coObITHI [20].

[Ipn ompemeneHNN BOCHAIMUTEIBHBIX MapKepoB peaKkIuu
COCYIMCTON CTEHKM U aTepockyiepo3a ObLIO MOKa3aHo, YTO
ypoBeHb Lp-PLA2 y manmeHTOB ¢ aTepOCKIEPOTUYECKUM
nopaxkenneM BCA mocroBepHo Bbite (322 Hr/mi [275; 361]),
yeM B Ipymre 300poBbix auil (210 Hr/mi [196; 231]) (p<0,05).
Conepxanue Lp-PLA2 y manieHTOB 6€3 MPU3HAKOB IPOTPec-
CUPOBaHUSI aTepOCKJIEPOTUYECKOro IMpoliecca B IIa3Me
KpoBu coctasisgeT 291 Hr/mia [260; 362], B To BpeMsl Kak B
TPYIITIE JIUIL C BEPUPUIIMPOBAHHBIM YIBTPa3BYKOBBIMU METO-
JaMM HapacTaHueM cTeHo30B B pycie BCA 3ToT mokasarenb
HECKOJIbKO Bhile — 328 Hr/mi [284; 386] (p<0,05) [6].

BaxueitmmM ¢dakTopoM, COCOOCTBYIOIIMM IPOrpecCUpoBa-
HUIO aTepocKiepo3a, SBASIOTCS MeTabONUYeCKUe CIBUTH.
Merta6onnueckuit cunapom (MC), B cocTaB KOTOPOTO BXOJST
TUTIEPIUTTIAEMIS (0COOCHHO TPUTIUIIEPUICMUS), apTepralb-
Hasl TUIIEPTOHWS, HapylIeHWE TOJEPAHTHOCTU K TIIOKO3E,
TANEPYPUKEMUS U JIP., CIIOCOOCTBYET HAPACTAHMIO METa0OJH -
YeCKHUX CABUTOB B COCYIUCTON CTEHKE, SHAOTEINATBHON JUC-
dyakumu u pecrabunuzauuu ACBH. BosHukaromue Ha (oHe
MC u3MeHeHHS COCYIUCTON CTeHKW MTPAIOT BAXHYIO PONb B
MaToreHe3e MIIEMUYECKOTo MHCYJIBTa, Tpeapacioarasi K ero
Pa3BUTHUIO M HEOJIATOTIPUSTHOMY TEUCHMIO.

Mopdonoruueckue ucciaenoBanus ACH mokaszanu, 4to y
nanueHtoB ¢ MC (¢ caxapHbIM 11abeToM 2 TUIIA) Yallle BCTpe-
yaTcsa (HUOPO3HO-aTepOMATO3HbIE OJNSIIKM ¢ TOHKOIA
MOKPBIIIKON, HEKPOTUYESCKUM SIAPOM, KPOBOM3IMSHMEM B
OJIAIIKY, KaTbIU(UKAIKEH U TOHKAM CJIOEM COSTMHUTETbHOM
TKaHU [4].
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puc. 5. Mopdonornyeckas
ctpyktypa ACB
naupentos ¢ MC.

Ipu cpaBHUTENPHOM aHAIM3e KIMHUYECKUX HaHHBIX M MOp-
(onornyeckoii crpykrypsl ACh xapotuaHoro cuHyca (yaaaeH-
HBIX TIPY KapOTHUTHON SHIAPTEPIKTOMIN) MBI YCTAHOBUIIH, YTO
y nmarmeHToB ¢ MC (caxapHbIM AMabeToM 2 THIIA) Yallle pa3Bu-
BAeTCs KPUTUYECKHIA aTepOCKIEPOTUIECKUI CTEHO3 U OTMeYa-
eTCs aKTUBHOE TEYeHWE aTepocKiIepo3a BHYTPEHHEW COHHOMU
aprepun [4]. OTMeueHo TakXe mpeobagaHue 0OJbIINX 0YaroB
aTepoMaro3a 1 yBeJMYeHUe YncIa TModaros, SBICHMUS 04aro-
BOro ¢pubpo3a ¢ KaJblIMHO30M B CpelHelt 00010uKe apTepuil B
coctaBe ACB 1o cpaBHEHMIO ¢ TAaKOBBIM Y HaLueHToB 6e3 MC
(puc. 5).

CrpykTypHble u3MeHeHUs: ACB KoppenupyloT 1 ¢ Ouoxumude-
CKMMU MapKepaMy MPOTrpecCUPOBAHUSI aTePOCKIEPOTHIECKO-
o Tpoliecca, a UMEHHO, ¢ MOBBIIIEHHBIM cofepxaHueM Lp-
PLA2 B chiBOpOTKE KPOBU. YPOBEHb MOCAEAHEH Y MAIIIEHTOB C
aTePOCKIEPOTUIECKUM TOPAXKEHUEM BHYTPEHHEN COHHOU
apTepuu IOCTOBEepHO Bhile Ha ¢oHe MC — 389 Hr/mia
[345; 433] mo cpaBHeHuIo ¢ mauueHTamu 6e3 MC — 298 Hr/Ma
[257; 351] (pwuc. 6).

. CrabunbHble ACE
HectabunbHble ACB

BonbHble ¢ MC BonbHble 663 MC

puc. 6: Crpyktypa ACB u conepxative Lp-PLA2 B kpou y nauueTos ¢ MC.

MporpeccupytoLLVi aTepoCKIENO3 COHHbIX apTepuit

Oocyxnenne

HecMoTpst Ha MHTEHCMBHOCTb M3YYEHMs] MHOTHMX aclleKTOB
BO3HMKHOBEHHUS M TCUCHMSI aTepOCKICPOTHUESCKON MaTOJIO-
run MAIT, mpobjeMa gajgeka OT OKOHYATEJIbHOTO pPelIeHHUS.
Jlo HacTosIIIero BpeMeHU He BbISBJIEHBI (DAKTOPHI M 3BEHbBSI
MaTOTEHETHMYECKOT0 KacKaza, CIIOCOOCTBYIOIINE MPOTPECCH-
POBAHUIO aTePOCKJIEPOTUYECKOTO IMpoliecca M Pa3BUTUIO
HIIEMUYECKUX  1epeOpoBacKyIspHbIX  3abojieBaHUA.
[llnpoxkoe BHeApeHHE HOBEHIIMX METONOB IUATHOCTHKHU
(;1abopaTOpHBIX ¥ HEHPOBU3YATU3AIIMOHHBIX) TIO3BOJUIO HE
TOJIbKO YBEJIWYUTH CTETIeHb BBISBISEMOCTH aTePOCKISPOTH-
YeCKOro IIpoliecca B COCYIax MO3Ta, B T.U. M X «aCHMIITOM-
HOTO» TOpPaXeHUs, HO ¥ PACIIMPHUIO CIEKTP MaToJOruye-
CKMX CIIBUTOB, CIIOCOOCTBYIOIINX MIPOrPECCUPOBAHUIO aTepPO-
CKJIEpPOTHIECKOTO IIpoIllecca M Pa3BUTUIO HMIIEMIYECKOTO
HHCYJIBTA.

IMpouecc hopMupoBaHusi aTepOTPOMOOTUYECKOTO IOpaXKe-
HUS COCyla CJIOXEH M 3a4acTylo OdYeHb JIUTENeH, YTO U
00YCIIOBIMBAET JOCTAaTOYHO MJOJNTHH 0eCCHMITOMHBIMA
nepuon. Ilpoucxonsiue BHyTpU U BOKpyr ACDH cioxHbie
OMOXMMUYECKIE, TeMOPEOIOTMIECCKIEe, UMMYHOJIOTHIECKIE,
BOCITAJIUTENILHBIC M APYTHE MPOIIECCH CIIOCOOCTBYIOT H3MEHE-
HUIO €€ CTPYKTYPhI, UYTO MOXKET YBEJIMYMBATDb €€ 00beM BILIOTh
JI0 TIONHOW OKKJIIO3WM TIPOCBETa apTepuu. TakuM o0pa3oM,
TIpoIIecC IMepexoaa «aCMMITOMHOTO» aTePOCKIEP03a B «CHMII-
TOMHBII» ¢ pa3ButheM KnnHuku HMK coueTaeTcs B T.4. U ¢
BBIPAXKEHHBIMU CTPYKTYPHBIMU WM3MEHEHUSIMM COCYIUCTOM
crenku 1 ACB. IlosiBieHre aHTMOHEBPOJIOTMIECKOM CUMIITO-
MaTHKU CBSI3aHO, IJIaBHBIM 00pa3oM, co cTpoeHueM ACH u
COCTOSIHHMEM €€ TTOBEPXHOCTH. ACUMIITOMHOE TeUCHHE aTepo-
CKJIepo3a B COCylaX MO3Ta XapaKTepH3yeTcs «I00poKade-
CTBEHHOCTBIO» U CTaOuIbHBIM cTpoeHreM ACB, yro moarsep-
KIaeTcsl pe3yJabTaTaMi KaK YIbTpa3ByKOBOTO, TaK ¥ MOp(do-
JIOTUYECKOrO MCClIeOBaHUs yAaJeHHBIX OuomnrtaToB [1, 5.
Hecradbunuzanust noBepxHocTd ACB B ycI0BUSIX TeMOPEOJIo-
TMYECKUX HapylUIeHU CMocoOCTBYET JaBUHOOOpa3HOMY
HapacTaHWIO ITIPOIIECCOB IPUCTEHOYHOTO TPOMOOOOpa3oBa-
HUSI, YTO MOXET SBUTHCS CYLIECTBEHHBIM MAaTOTeHETUYECKUM
MexaHu3MoM pa3Butisd HMK y manmeHTOB ¢ KapOTUIHBIM
aTePOCKICPO30OM.

Ha ceromusiiHuit neHb MOKa3aHa CBS3b MEXIY IIPOTPecCHpo-
BaHUEM CTENeHM CYXEHHUS apTepud U IOBBIIICHMEM pPHCKa
pa3BUTHUS MHCYIbTA, TPUUEM HE TOJIBKO Ha (hOHE HapacTaHUS
BBIPaXXEHHOCTH OMHOCTOPOHHETO CTeH03a, HO M ITPH COYETaH-
HOM TOpaXeHUU 00eUX COHHBIX apTepuil. BaxkHbIM akTo-
poMm pucka pa3sutuss HMK gBisioTcst Takke 9XOHeTaTHBHAs
(«msITKas1») OJISIIKA, TIPOrpecCHpOBaHKe CTEIIEHU CTeHO3a U
CONYTCTBYIOIIAs apTepuaibHas rumeptoHus [1, 12, 17]. B
TIPOBEACHHBIX MCCIIEAOBAHUSIX CTENICHDh CTCHO3a B CHMIITOM-
HOI M aCMMIITOMHOI TPyIax Mo CBOEMY KOJIMYECTBEHHOMY
MoKa3aTesio CylIeCTBEHHO He pa3nuyaanuch. MoxXHO mpeamno-
JIOXKHUTB, UTO TTOSBICHUE KITMHIIECKOM CUMITTOMATUKH CBSI3a-
HO, TJIaBHBIM 00pa3oM, co ctpoeHreM ACB u cocTosHueM ee
MOBEPXHOCTH, a BhIPaXEHHOCTb CTEHO3a He sBJsIeTcsS abco-
JIIOTHO HaIeXHBIM MPOTHOCTUYCCKMM (DaKTOPOM, TpeacKa-
3BIBAIOLIMM PUCK Pa3BUTUS 1IepeOpOBACKYISIPHBIX 3a001€Ba-
Huii [1, 12, 14]. BaxHyio ponb B MeXaHM3Max aTeporeHesa
WTpaeT TakkKe TeMOIMHAMIYECKW (DAKTOp, acCOLUUpPYIO-
IIMIACS KaK IPaBUJIO ¢ HECTAOMJIBHOCTBIO CUCTEMHOTO apTe-
puanbHoro napjeHus. JlokaabHOe MOBpeXmalolee BO3Mei-
CTBHE MTOTOKA KPOBU Ha CTEHKY COCY/a, Ha €r0 SHAOTEINN B
MecTax (PU3HMOJIOTMYECKUX M3TMO0B M OM@ypKaLMii crocoo-
CTBYET peaqu3allid UHCYJIbTa 10 MEXaHU3MY COCYAMCTO-MO3-
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TOBOIl HEMOCTATOYHOCTU (reMOJIMHAMUYECKUIN TMOATUI) U
cocTapisteT okono 15% ot Bcex nmemmuueckux HMK [10].

Mexanu3sm pa3Butus atepockiepo3a mpu MC MHOrokomro-
HeHTeH. BuclepanbHoe OXMpeHHE CBS3aHO C Pa3BUTUEM
TUTIEPUHCYIMHEMUU U, KaK CJIICTBUE, UHCYTMHOPE3UCTEHT-
HOCTbIO, HApYIIEHWEM YIJIEBOJHOrO U JUMUAHOTO OOMEHA.
CexpeTupyeMble BUCLIEPATbHBIMYU aMUTMOLUTAMU UHTEpPIIEH-
KMH-6 1 (hakTOp HEKPO3a OIMYXOJIM CIIOCOOCTBYIOT BOCTIAJe-
HHUIO B COCYIMCTOM CTEHKE M aKTHUBAIIMU IIPOICCCOB Iepe-
KMCHOTO OKMCJICHUS TUMKUaoB. OcoOyio pojib Ipu Pa3BUTUU
atepockiiepo3a y nauueHToB ¢ MC oTBOAST 3HAOTEIMATBHOM
nucynkuuu. Merabonudyeckre HapyleHUs aCCOLMUPYIOT-
cs ¢ 6ojiee OBICTPHIM IPOrPECCUPOBAHUEM aTePOCKIEPO3a U
BBICOKMM PMCKOM DPa3BUTHS LEpeOPOBACKYISAPHBIX 3a00Jie-
Banuii [13]. Y naumuentoB ¢ MC ACH ualie nMeoT HeOTHO-
POIHYIO, «HECTAaOUIbHYIO» CTPYKTYPY, XapaKTepU3YIOTCs
HaJIMYKAEM TUTIOIXOT€HHOTO KOMIIOHEHTA, YTO KOPPEeJIUpPYeT C
TIOBBIIIIEHHBIM COMEPKaHUEM MapKepOB BOCTIAJIEHHUS (TaKMX
kak Lp-PLA2) B chiBopoTKe KpoBu. B3auMOCBSI3b ¢ TOBBI-
HIeHHBIM ypoBHeM Lp-PLA2 mo3BojsieT MpeanojoXuTh
oTipeniesieHre 3TOTO TOoKazaTens Kak Mapkepa aKTUBHOCTU
aTepoCKJIEPOTHYECKOTO Mpoliecca, a Y ONpeAeNeHHOM KaTe-
TOpUU MAIIEHTOB U MapKepOM MPOrpecCUPOBaHUS MPOSIBIIC-
nuii MC [6].

IIporpeccupoBaHre CTeHO3a B apTepPHsIX 3aKOHOMEPHO U
OTHOCHUTCSI K OTHOMY M3 OCHOBHBIX (haKTOPOB pUCKa Pa3BU-
THSI MHCYIIBTA. BeposSTHOCTh IIPOrpecCHpOBaHMS CTEHO3a BO3-
pacTaeT co BpeMeHEeM OT MOMEHTA MepBOTO BBIIBICHUS aTe-
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Progressing cerebral atherosclerosis: clinical, biochemical and morphological aspects

M.M. Tanashyan, O.V. Lagoda, T.S. Gulevskaya, L.N. Maksyutkina, A.A. Raskurazhev

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

Key words: progressing cerebral atherosclerosis, atherosclerotic plaque, inflammation markers, metabolic syndrome.

In the article, basic pathogenic mechanisms of progression of
cerebral atherosclerosis leading to ischemic stroke are dis-
cussed. The ultrasound, morphological and biochemical pre-
dictors of changes of the atherosclerotic plaque structure are
presented. A multifactorial nature of pathogenesis of progress-

ing cerebral atherosclerosis as a key cause of ischemic stroke
determines the need for further studies of different aspects of
this problem, from vessel and brain morphology to metabolic
parameters and various blood characteristics (biochemical,
lipid, conformational, and hemostatic).
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DyHKIIMS SHAOTEINS Y OOJIbHBIX
C HaYaJIbHBIMU KJIMHUYECKNMU
MMPOSIBJICHUSIMH XPOHUYECKOM
LIepEOPOBACKYJIIPHOM MATOJIOTUU
[IpU apTEepUAIbHOU TUTIEPTOHUU

10.4. Bapaxun, E.B. Inenosckas, I.B. Toprocraesa, B.I. Monosa, M.B. KocteipeBa, M.A. Kpasuenko, A.A. I1ladamuna, 3.A. Cycimna
OIBY «Hayunwiii yenmp nesposoeuw> PAMH (Mockea)

Tpopunaxmuxa pazsumus u npoepeccuposanus Xporuueckol uepedposackyasproi namosoeuu (XI[BII) seasemcs npuopumemnsin Hanpasiexuem npeo-
ynpearcderus yepebposackyasprolx 3abosesaruii (L[B3). IIpu smom ocoboe Humarue yoeasemcs HAUAAbHbLM KAUHUHECKUM NPOSBACHUAM OGHHOU NAMOA0UU,
8 paseumuy Komopoii 0coboe mecmo 3anumaem oucyrkyus snoomenus. Llenvto uccaedosanus 36uacs ananus ocobeHHocmeil cocmosHus GyHKuuU 3Hoome-
AUA Y nauuermos ¢ HayanvHoimu npossaerusmu XLIBIT npu neocaoxcnennoi apmepuansioii eunepmonuu (AI). Komnaexcroe ynuduyuposantoe obcaedosa-
Hue npouiny 48 myxcuur u 61 ycenuuna (cpednui eospacm 57,4%5,8 nem). Uckntouaauco nayuenmot, nepeHecuiuie 0CHpoe HapyuieHue M03208020 Kposooopa-
wenus (OHMK) unu ocmpuiii koporapuiii curdpom (OKC), uepento-mo3208yio mpasmy uau masxicenoe comamuyeckoe 3a601e6arue, a maxice umeroujue cme-
HO3 Mazucmpanvhuix apmepuil 20108bt (MAT) 6oaee 30%. Obcaedogarue 8KAH4AA0 HAPSOY ¢ KAUHUMECKUM U HEBPOAOUHECKUM 0cMompoMm nposedenue Y3H,
Ixo-KI, CMAZ, MPT/KT, komnaexcroe Heliponcuxonoeuueckoe obcaedoganue. yuxuus sndomeaus uccaedoganacs ¢ nomMoupio QyHKUUOHAAbHbIX NPOO
(2emopeonoeuyeckas u eazoaxmuenas manycemouras npooa (MII), 1IBP ¢ umpoenuueputom). B kauecmee Guoxumuueckux Mapkepog cocmosHus QyHKuuu
SHOomenus ucnonv3osanucy gaxmop or Buanebpanda (OB) u eomouucmeun (T1]). Iloayuensi caedyroujue danHble: YCMAHOBACHA HAYUMENAbHASA YACMOMA
Hapyuenus Qynkyuu sndomeaus y auy ¢ Heocaoxchernoi Al (64%), nokasana evicoxas uacmoma cognadenus pesyavimamos obeux MII. Buisienena 3agucu-
Mocmb pe3yavmamos eemopeonoeuteckoii MII om ucxoousix nokazameneil. Ins ouenKu npoeHoCMU4ecK020 3Ha4enus OUCQyHKyUY SHOomeaus 8 OMHOUeHUl
npoepeccuposanus XIBII ueaecoolpasia opeanuzayus npocneKmugHo20 Habax0eHus 3a K02opmoil.

Kitouesbie cioBa: sHIOTeNHM, TUCHYHKIINS, HAYaIbHBIE TIPOSIBAEHHUS HEIOCTaTOUHOCTH KpoBocHaOxeHust Mosra (HITHKM),
TMCIMPKYISATOPHAS 3HIIehaNoNaTus, XpOHUYeCKas 1epeOpOBaCKYIApHAs AaTONOTHS.

Beenenne JIEHHOTO TCHUXOJOTUYECKOTO0 TeCTUpOBaHUS (MaMsTh,
YMCTBEHHas1 pabOTOCIMOCOOHOCTb, MPOCTPAHCTBEHHASI OPHU-
CTpble HapylIeHUs] MO3TOBOTO KpOBOO6paH.[CHI/I$I, C€HTHUPOBKA, YPOBCHb Cy)KﬂeHI/IFI). COBpCMeHHBIe BBICOKOTEX-
HECMOTpA Ha 6CBYCJ'[0BHyIO MEIULMUHCKYIO U COLIM- HOJIOTMYHBIC JMATHOCTUYECKUE METOAUKN (ﬂyHHCKCHOC CKa-
AJIbHYI0 3HAYUMOCTh, SBJSIOTCA JIUIIL YacCThbIO HupoBanue MAI, HeilpoBU3yanu3alys U 1p.) 1al0T BAXHYIO
MaToJIOrMK1 MO3ra, OTHOCHIIIENCS K ]_[B3 IJIs1 JUAaTHOCTUKU I/IH(I)OpMaL[I/IIO y 0OJIbHBIX B CTaaluu BbIpa-
eHHbIx HapymeHuit (JBII-11I ct., HelipoaereHepaTUBHBIN
npollecc). ¥ MauueHToB ¢ HavyalbHbIMU IposiBIeHusIMU LIBIT
CyH.leCTBEHHOC MECTO B CTPYKType 3a00J1eBaEMOCTHU HB3 9THU METObI BLIABJIAIOT HC3HAYUTCIIbHLIC U HGCHGHI/I(DI/I‘{HLIC
3aHumatot X1BII, nposBnsioniecs HapyiieHMeM KOTHUTHB- u3MeHeHus [3].
HBIX (DYHKIIWIA, XOOBbOBI, SMOLIMOHATBHO-BOJIEBBIMH PacCTPOi-
CTBaMM, KOTOPBbIE OOBIYHO UMEIOT MPOTPEANEHTHOE TEUEHNE U Onpenenennbie cnoxHocTu iuarHoctukd HITHKM u ABI1-1
NPUBOAAT K MHBaIMAM3AIMKU TauueHTa. Ocoboe 3HavYeHUE BO3HUKAIOT B CBSI3U C TEPMUHOJIOTUYECKUMU OCOOEHHOCTSMH.
MpruoOpeTaeT N3y4eHNe HauyaJbHbIX KIMHIYECKUX IPOSBACHUI OCHOBHBIM KpUTEpPUEM [TUArHOCTUKU ITUX COCTOSIHUM
TaHHOM ITaTOJIOTUH, KOTOPBIE MOTYT OIPEeIe/IAThCS KaK Y Ialli- SIBIIACTCS HAIWYMe KOMIUIEKCa «IIepeOpabHBIX Xamob»,
€HTOB Ha paHHel cTaauu 3a00JeBaHusl, TaK U Y JIULL C JAJeKO 00YCIIOBJICHHBIX, KaK CUMTaeTCs, (PYHKIIMOHANIBLHON HEeI0CTa-
3alleAIIMM LiepedpasbHbIM MaTOJIOTUUECKUM MTPOLIECCOM, K- TOYHOCThIO KPOBOCHAOXEHMSI MO3Ta, BO3HUKAIOLIECH MpHU
TeJIbHO MPOTEKABLUIMM aCUMITOMHO [18]. MOBBIIIEHHOW KOTHUTWBHOW HArpy3ke Wid B HeOJaromnpu-
ATHBIX ycoBusX. OObeKTHBU3AIMS HETOCTATOYHOCTH KPOBO-
K navanbHbiM nposiBieHussM XIIBIT otHocatr HITHKM u CHaOXEHUS y TaKUX MAaLUEHTOB OCTaeTCs HepelleHHON 3aa-
JUCHUPKYISITOPHYIO DSHIeanonaTuio TMepBOd cTaguu yeit. TakuM 00pa3oM, B HacTosiLee BpeMsl 3TOT CUMIITOMO-
(ODII-T). O6a 3TU cocTOSHMS AUATHOCTUPYIOTCSI HA OCHOBA- KOMILIEKC B KIMHUYECKOI TPAKTUKE Yallle OTHOCIT K Mpo-
HUU Xano0 MalueHTa, JaHHBIX HEBPOJOIMYECKOTO CTaTyca, SIBICHUSIM HEBPOTHYECKUX PACCTPOUCTB (aCTEHO-HEBPOTHYE-
HaJIMIKSA Y 00CIeIyeMOro CUCTEMHOTO COCYIMCTOTO 3a00J1e- CKUI, acTeHO-AENPECCUBHBIM CUHAPOMBI). B To ke Bpems,
BaHMS U UCKITIOYeHUS (OPM MATOJOTUH, BHI3bIBAIOLIEH CXO/I- NaTo(pU3nNOJOTHIYECKE U3MEHEHUS Ha HAyaJbHBIX CTaAMsIX
Hble KJIMHMYECKHe TMposiBieHus. KauecTBO AMArHOCTUKU 1epeOPOBACKYIIPHOI ITATOJOTUU MOTYT OBITH CIOXHEE, YeM
CYILIECTBEHHO IOBBILIAETCS IPU IpPOBEIEHUE LieJeHaNpaB- 3TO MPENCTABISIOCHh PAHEE.
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Hapymienuss MUKpOLUMPKYJISALUMU M MeTabonu3Ma Mo3ra,
xapakTepHble W1 Al 1 aTepocKiepo3a, Kak CHCTEMHEIX (hopM
MATOJNIOTVM, C KOTOPBIMH MOXET OBITh CBSI3AHO Pa3BUTHE
HITHKM, He 06s13aTeIbHO SIBASIOTCS Pe3yJbTaTOM TUIIOMNep-
(ysun mosra. CyliecTBEHHOE BIMSIHUE OKAa3bIBAIOT TaKXKe
M3MEHEHMST TeMOPEOJIOTHUECKUX XapaKTePUCTUK KPOBHU (BSI3-
KOCTb, 1e(OPMUPYEMOCTb 3PUTPOLIUTOB, TUAPOIMHAMUYECKOE
COTpPOTHUBJIEHUE U 1p.). 751 HEPBHOM TKaHU 0CO00E 3HaYEHUE
MMeeT HapyLIeHUe SHePTeTHIEeCKOro MeTaboIM3Ma BCISICTBUE
TOBBIIIEHUS] YPOBHS MEPEKUCHOTO OKUCIEHUS JTUIHUAOB, Oe-
KOB, HYKJICOTHIOB, IIPUBOJSIICe K N3MEHECHHWIO aleKBaTHOTO
(PyHKIIMOHMPOBAHUS KIETOYHBIX MeMOpaH (HapylieHne (hyHK-
LMW SHAOTEIMS, MPOHMLAEMOCTH TeMaTO3HLEMATNIECKOro
Oapbepa). BoaMoxxHO MpsiMoe MoBpexXIeHHe HEUPOHOB PSIIOM
METabO0JIMTOB, B YACTHOCTU, aHTHOTeH3UHOM 1.

ITon BmusHMEM YKa3aHHBIX (DAaKTOPOB Y MauueHToB ¢ Al
HEeCMOTpS Ha yMepeHHOe TToBbITIeHne A/l, OTCYTCTBME TeMOIN -
HaMMYeCKM 3HAUYMMOi matoorud MATI u HapyIIeHHI CHCTeM-
HOI TeMOIVHAMUKY, pa3BUBAETCs LiepeOpacTeHUUECKUi CUH-
JPOM M TIOSIBJISIETCS KOMILIEKC CYOBEKTUBHBIX IMPOSIBICHMUIA,
VCTIOBHO Ha3BaHHBIX «IIepeOpaTbHBIMIT» XaJI00aMu, KOTOPHIC
YXYIIIAIOT KaUueCTBO XU3HU NMALUEHTa U ABJISIOTCS MapKepaMu
noBbIIeHHOTo prcka pa3BuTust kak OHMK, tak u OKC [2].

VuudunmposanHas auarHoctika HITHKM HeoOxomuma He
TOJIBKO TIPH TIPOBEACHNH SMTUISMHUONOTNISCKHX TTOMYIISIINOH-
HBIX MCCIIEIOBAHMIA, HO TaKxXe TpU OlieHKe 3(DPEKTUBHOCTU
Pa3IMYHBIX JIEUEOHBIX U MPOGDUTAKTUUECKIUX MEPONPUSTHIA Y
6omnbHbIX ¢ XIIBIT 1 npu opmupoBanuu rpymnmn il ¢ AL Tpe-
OYIOIIMX MEPBOOYEPETHBIX TPOGUTAKTUIECKUX MEPOTIPUSITHUIA.

B Hactosmee Bpems cyuTaeTcsl OOIIEMPU3HAHHBIM, 4YTO
KJTIOYEBBIM HE3aBUCUMBIM (DPaKTOPOM pHCKa Pa3BUTHSI TIPAKTU-
JeCcKH Bcex Oone3Hell cucteMbl KpoBoobpamieHus (Al atepo-
cknepo3, UBC, caxapHblii nuabet) sapasercss OTUCHYHKLUS
SHIOTENUS. DHAOTENNI obecreyrBaeT OalaHC PeryasITOPHBIX
CyOCTaHIINIA, KOHTPOIUPYIOIINX ITMPKY/ISITOPHBI TOMEOCTa3,
aJleKBaTHBIN KPOBOTOK, META00I13M. DHAOTENNI y4acTBYeET: B
PEryIALMK COCYAUCTOrO TOHYCA, MPOLIECCOB reMOCTa3a, Bocma-
JIeHUsI, 0apbepPHO-TPAHCIIOPTHOM (DYHKIINK COCYAMCTOM CTEH-
KM, UMMYHHOTO OTBeTa OpraHM3Ma, PeMOIEIUPOBAHUS COCY-
noB [1, 7, 19, 24]. 3yyeHue GyHKIMU S3HAOTEIMS Y TALIUEHTOB
¢ HITHKM momoxeT YTOYHUTD POJIb 3TOM BakHeWIIel (hyHK-
LMOHAJbHON CTPYKTYPbl COCYAMCTOM CTEHKH B POPMUPOBAHUM
KaK OCTpBIX, TaK ¥ XpoHu4YecKux gopm LIB3.

Ilenn Hccie0BaHus:

AHanu3z ocobeHHOCTel cocTOsTHYS (DYHKLIMKM SHAOTEHS Y Malu-
€HTOB C HaYaJIbHBIMU KITMHIYECKIMU TIPOSIBIICHUSAMHE IIepeOpo-
BaCKyJ/ISIPHOM IaTOJIOTMU TIPY HEOCIOXHEHHON apTepUalbHON
runeptoHuu 1-2 c1. BoisiBIeHUEe BO3MOXHbBIX acCOLMALIMI TUC-
(OYHKIIMU 3HIOTEINS ¢ HAYaIbHBIMK TIposBicHusMu XIIBIT u
OCHOBHBIMU XapaKTePUCTUKAMK apTepUaIbHOM TMIIEPTOHUH.

O0BbeKT 1 MaTepHaIbl HCCIEIOBAHHS

KommnekcHoe yHUPULIMPOBAaHHOE 00CIeq0BaHNE B KIMHUKE
OI'bY «HIIH» PAMH npomm 109 manmentoB 50—69 et
(cpennuii Bo3pact 57,4%5,8 net), B T.u. 48 MyxxunH u 61 XeH-
muHa ¢ HavanbHbIMU TpospieHmsIMUA XLIBIT mpu AIT 1-2-it
crenienu (Al 140—179/90—109 MM pT. c1.). [pynmy cpaBHeHUsI
VIS aHaJIM3a OMOXMMUYECKUX TAaHHBIX COCTaBUIIN 2() 3M0POBBIX
JIOHOPOB, COMIOCTAaBUMBIX C OCHOBHOI TPYIIION HALMEHTOB 110
BO3PACTY U TOJTY.
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B cootBeTcTBUM ¢ OTeuecTBeHHOM Kinaccudukanueit 1IB3 [18],
0 KTMHIUIECKUM TI0Ka3aTesIsiM 00CIieIoBAaHHBIE pa3fieIeHb Ha
crenyrornue tpymmel: HIIHKM — 77/109 (70,6%) 60JIbHEIX;
JBTI-1 — 20/109 (18,3%) 6oabHbix; ADII-11 cramum — 12/109
(11,1%) GomMbHBIX.

Kpumepuu uckarouenus:

1. AT 3-eii crerrern (AJ] 180/110 MM pT. CT. ¥ BHIIIIE).
2. OHMK B anamse3se (uHcynst, TUA).

3. ADII-TIT craguu (BhIpaXEHHBIE HAPYIIEHHUS ABUTATETbHBIX
1/WIY KOTHUTUBHBIX (DYHKIINIA).

4, Taxenas UBC (OKC B aHaMHe3e, cepeyHasi HeJoCTaToy-
HOCTb, MepIIaTeIbHAsT APUTMUST).

5. CaxapHblii uaber.

6. Tsoxenast comaTuyecKast IIaTOJIOTHSI.

7. YepermHO-MO3roBasi TpaBMa B aHaMHe3e.

8. XpOHMYECKMIT aTKOTOTU3M.

9. AtepocknepoTndeckue ok 6onee 30% muamerpa MATL

BceM maryeHTaM pOBOAMIOCH YHUGDUIIMPOBAHHOE OOIIEKITH-
HUYECKOE M HEBPOJIOTHIECKOE, a TAKXKe KOMIUIEKCHOE HEHpo-
MICUXOJIOTMYECKOE 00CIIEN0BAHIE C OLIEHKON COCTOSIHMS ITaMsI-
TH, BHUMaHUS, YMCTBEHHON pabOTOCIIOCOOHOCTH, BKIIIOYAB-
mee TecThl Jlypusi, MioHctepbepra, ApHonbaa-KoiabmaHa,
taomuel [ymnere, «[ocUTaIbHYIO MIKATY TPEBOTU U JETIPEC-
cun», mkany lamunsrona, MMSE.

CocrostHME BelllecTBa M IMKBOPHOM CUCTEMbI MO3Ta OlLICHMBA-
nock MetogoM MPT/KT, mpoBomuiiock Dxo-KI' nccnenoBanme
C pacyeToM MHAEKCA MAacChl MMOKApa JIEBOTO KEIymouKa C
YYETOM 110J1a OOJIbHBIX M pa3feieHUEM Ha YMEPEHHYIO U BhIpa-
KEeHHyl0 runeptpoduio jgeoro xemymouka (IJIK).
[MpoBommnocs MoHUTOpHpoBaHue cyrouHoro AJl (CMAI).
Jlnst BuIsSIBIeHUs atepockiepo3a MAIL BBITOJHSIOCH YIbTpa-
3BYKOBOE AyIieKcHoe ckanupoBaHue (IC).

IIpoBomwiicss aHaMM3 OCHOBHBIX KIMHUUYECKUX W MHCTPYMEH-
TaJbHBIX TOKa3aTeNedl ¢ JOKa3aHHBIM HebJIarompusITHBIM
pausiHMeM Ha TeyeHue Al OueHuBajzach MX accoLMalds C
dynakmeit supotenus. [TomydeHHBIe TaHHEIC TIPEICTABICHBI B
Tabm. 1-3.

TabnMua 1: MPENCTABNEHHOCTL (AKTOPOB pucka BonesHeit CucTeMbI KPOBOOOPaLE-
HUg.

akTopbl pucka MpepcTaBnexHocTb, %
QOraroweHHast o 60ne3HAM CUCTEMBbI KpOBOOBPALLEHHA 96 (109) 88,1
(BCK) HacnencTBeHHOCTh
HepocTarouHas ¢v3anyeckas akTuBHOCTb 46 (109) 42,2
Kypenue 31(109) 28,4
WHaekc maceol Tena (Kene)
£0 25 (Hopma) 25(109) 22,9
25-29 42 (109) 38,5
30-34 31(109) 28,4
35 Bonee 11(109) 10,2
CaxapHblii puabet 6(109) 5,5
CHOPOM MEPEMEXAIOLLIEICA XPOMOTHI 2(109)1,8
Wwemnyeckasn Bonestb cepaua 20 (109) 18,3
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Tabmua 2: XapakTepucTvKa OCHOBHbIX NapaMeTPOB apTEPUABHOI TUNEPTOHUM

Nokasarenb 3HaueHue nokasarens
Cpepree cvctonmueckoe ALl 149,1£13,0 mm pr. cT.
Cpentee avactonuyeckoe All 94,8+8,2 MM pr.cT.

112,9£9,1 mm pr. cT
54,291 MM pT. CT.
10,4+8,9 ner

Cpenree remopuHamnieckoe All

Cpenree nynbcosoe All

Cpepsis 1aBHOCTb BbisBReHms Al

AT ¢ nabubHbIM TeyeHUeM 34(109) 31,2%
060cTpeHus AT 87 (109) 79,8%
TMNENTOHMYECKME KpK3bI 65 (109) 59,6%

TunepTpoGus NEBOO Xenyaouka 65 (109) 59,6

Tabmaua 3: AxTurunepteHavietad Tepanus (AlT)

Mposepenue AIT Konwnyectso nauwentos, %

100%

Hanm o ceoem 3abonesaim (Ar)

Hukoraa He npuHuMani

aHTUrUNepTEH3uBHbIE npenaparbl (AMTI) 23(109) 21, 1%

Pa3oswiit npuem Al 43 (109) 39,5%
19(109) 17,4%

24.(100) 22,0%

Kypcooit npuem AITI

[poBeaeHue nocTosHHoit AIT

Hccrenoanue (hYHKIMH SHAOTEHSA

JI71s1 o1leHKU (DYHKIIMM SHIOTENUS UCTIONb3YIOTCS ABa IIOAX0a:
TpoBeaeHne (PYHKIMOHATBHBIX ITPO0 M MCCIIeIOBaHNE OMOXH-
MUYECKUX MapKEPOB.

B pabote npumensmich cienyiomue (YHKIHOHATIbHbIE TPOObI:

1. Temopeosnornyeckas MaHXeTOYHasi (OIIEHKA PETYMSIUK
CUCTEMBI TeMOCTa3a, (UOpMHONM3a U aTPOMOOTEHHOTO
MOTEHIMAaNa COCYAMCTON CTeHKM). KpaTKoBpeMeHHast KoM-
TIPECCUST COCYZIOB TUIeYa B HOPME MPUBOIUT K CHIKEHUIO
nokazarenst AJI®-uHyMpoBaHHOM arperaluy TPOMOOLM-
T0B (AT®-AT) 1 MoBBILIEHUIO YPOBHS (PUOMHOINTUYECKOIN
aktuBHOCTH KpoBu (DA) [13—15].

2. YnsTpa3BykoBas MaHxeToyHas rmpoda (MII) Ha moTok3aBu-
CUMYIO Ba30[MIATAIMIO TIIEYEBOI apTepuy (Ba30aKTHBHAs
¢yHKIMS SHpoTenus). MccnemyeTcsl «3HIOTENUI-3aBUCH-
Masi» nunatauus miaedeBoit aprepun (ITA) B oTBeT Ha yBe-
JITYEeHNe HANpsSKeHWs CIBUTa, OIpeleseMoe MeXaHOIyB-
CTBUTEJIbHBIMU PELENITOPAMU SHAOTEIMS IIPH PEaKTUBHOM
TUTIEPEMUM [OCA€ 5 MHH OKKIIO3UM MaHXETKOIA.
HopMmanpHoii peakieil Ha TpoOy SIBISIETCS YBeIMUYEHUE
namerpa 1A He meHee yem Ha 10% [26].

3. «DHaoTenuii-He3aBUCHMasl» Ba30AMIATallMS WK TIpoba Ha
«11epeOPOBACKYISIPHYIO PEAKTUBHOCTbY C OMPEACICHUEM
U3MEHEHUS CKOPOCTM KPOBOTOKA IO CPEOHENd MO3roBOM
apTepuy MocJje npremMa HUTpornuiepuHa [22, 28].

Buoxumuueckue mapkepor cocmosHus @yHkyuu Hoomenus —

DB, comoyucmeu.

Craructuyeckast 00paboTKa TPOBOAMIIACH C TTOMOIIIBIO MTAKeTa
nporpamm Statistica 8.0 (StatSoft, CIIIA). CpaBHeHne aBYX
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TPYIII 110 KOJTMYECTBEHHOMY MPU3HAKY B 3aBUCMOCTHU OT HOP-
MAaJIBHOCTHU pactpene/icHNs TIPOBOIMIN C TIOMOIIBIO TTapaMeT-
puaeckoro t-kputepusi CTbIOIEHTa WM HEapaMeTPIIecKOro
Kkputepust ManHa-YutHu (Mann-Whitney U-test). Heckonbko
He3aBUCHMBIX TPYIII CPABHUBAJIM C YICTOM PABEHCTBA THCIIEP-
CHiA, BBISIBJICHHOTO Ha OCHOBaHUM TecTa JIeBeHa, ¢ MTOMOIIIBIO
napaMeTpuyeckoro Meroma aHaiusa Bapuanuil (Analysis of
Variance — ANOVA) wuiam HemapaMeTpHuyeckoro Merona
Kpackenna-Yommica (Kraskell-Wallis ANOVA). [lnst BeIsiBIC-
HUS CBSI3U MPU3HAKOB UCIIOJIb30BAIACh PAHTOBAsT KOPPESAIIMS
no CrnupMmeHy. ComnocTaBieHMe KauyeCTBEHHBIX IMOKa3aTeleii
MPOBOAMIOCH C TIOMOIIBIO JABYCTOPOHHETO KPHUTEPHUS
CTaTHCTHYECKON 3HaynmoctH Duiepa Wiu y* ¢ MONPABKOK
Herca B 3aBUCMOCTH OT 4clIa 00CTCIOBAHHBIX.

Pe3yJII)TaTbl HCCJICT0OBAHUA

Jlo mpoBeneHNST 00CIEIOBAHUS aHTHATPETaHTHBIC MpeITapaThl
MPUHUMAIH TOJIbKO 12% mnaieHToB, 22% MOCTOSHHO IIPOBO-
JIVJIM aHTUTUIIEPTEH3UBHOE JIeueHHE. YKa3aHHbIE TPYIIIbI ITpe-
MapaToB ObLIM OTMEHEHBI 3a 2 Hefle M 10 00CeI0BaHus.

[TepBuyHOE (10 MaHXETOYHOM MPOOBI) UCCIETOBaHME TTOKA3a-
TeNeil CUCTeMBI TeMocTaza U (GUOPMHOJIM3A Y IALMEHTOB C
HavaibHbIMU TposiBieHusiMU X1IBIT He BbIABUIO HapyLIeHUs
KOAaryJIsIIIOHHBIX CBOICTB IIa3MbI KpoBU. CpeHMe TIoKa3aTe-
JIM BS3KOCTH KPOBH ITpu cKopocTy casura 210 cex (4,0£0,5) n
120 cex (7,0+1,6), ¢ubpunorena (4,0%3,9), remarokputa
(43,3%5,5), unpekca ¢ubpuHoausa (0,9+0,8) He oTaMyaTUCh
ot HopMbl. AII®-AT Oblta HOpMaJIbHOM MM CHIDKEHHOH Y
61,7% obcnenoBaHHbIX U NoBbiLieHa y 38,3%. ITokasatean PA
B 53,3% ciydyaeB ObLIM CHIDKEHBI, B 19,1% — MOBBIIIEHHBIMU 1
B 27,6% — HOpMaabHBIMU. Y OOJBIIMHCTBA IIALIMCHTOB
OTMeyajaach COAJaHCMPOBAHHOCTb IIOKa3aTeel MpoKoary-
JITHTHOH CHCTEMBI U CUCTEMBI (PUOPHHOIM3A.

ITpu npoBenenurn MIT HopmanbHast peakius 060UX MoKa3are-
neit (AI®-AT u @A) ormevanach Tonbko y 17,3% obcienye-
MbIX. B 51,9% Habmonanack afgekBaTHast peakIys JUIIb OXHO-
ro u3 nokasareseit. «[lapagokcanbHas» peakiusi 000uX mapa-
MeTpoB BbisiBieHa y 30,8% mauuenToB. JuHamuka AJID-AT u
@A 3aBucena OT UX UCXOIHBIX 3HAYeHUI. AEKBATHOE CHIKE-
Hue AJIP-AT oTMedansoch MpH €¢ MCXOTHOM MOBBIIICHHN.
MeHee BbIpaXeHHas: peakius Oblaa Mpu UCXOJHBIX HOPMaJlb-
HBIX VIV TTOHVDXKEHHBIX 3HAUCHHMSIX TTOKAa3aTels.

Tpynmsl ¢ paznuyHoit peakuyeit Ha MIT He OTIMYaNUCh MO YPOB-
o All, cucrommueckoro AJl (CAI), mmactommaeckoro AJl
(OAJL), remomuHaMuueckKoMy 1 mynbcoBomy AJl, mo momy, UMT,
OTSITOLIEHHON Hac/eACTBEHHOCTU, KypeHMI0. BbisiBieHa o0paT-
Hast Koppenstimst A[ID-AT ¢ runepToHNYeCKIM HHIEKCOM Bpe-
Mmenu (Al B THeBHBIE yachl) U yTpeHHei quHamukoi 1A/,

AHamu3 (ANOVA) mokasan accouuanuio psga MapaMeTpoB,
XapakTepu3ylolux MeHee OnaronpusTHoe TeueHue Al B
OCHOBHOM CO CHWXeHHbIMM mapamerpamu AJIDP-AT, mpu
KOTOpPBIX OTMeYajach 0OJbIllas YacToTa M BbIPakKEHHOCTh
TUTIEPTOHUYECKUX KPU30B; 00JIee 3HAUMTETbHBIE aTEPOCKIIEPO-
THYECKUe M3MEHEHUSI MAaTrMCTPAIbHBIX apTePUIit TOJIOBHI; OoJee
BhICOKMeE noKa3aTen @B u romonucrenHa.

Yavmpaseyxoeaa MII BbisiBUIA HapylIeHUE B BUIE CHUXCHUS
Ba30MOTOPHOM peakTuBHOCTH Y 62/101 (61,4%) 00OcnenoBaH-
Hbix. CoBriafieHue HapyiieHus: GYHKIUK SHOOTENHUS, TIO JaH-
HbIM MIT (remMopeonornyeckoii u yasTpa3ByKoBoI), HabI01a-
Joch B 64,3% cnydaeB. PacxoxneHue pe3ybTaTtoB ObLIO 3HAUM -
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TesbHO pexe (B 35,7% ciydaeB), B T.4. CHIKEHHME PEAKTHBHO-
CTH TOJIKO TI0 JAHHBIM YJIETPa3BYKOBOI MPOOBI OTMEYATIOCh B
16,3% ciny4aeB M TOJNBKO I€MOPEONOrMYECKOil MpoObl — B
19,4%. Takum 06pa3oM, ycTaHOBJIEHA BBICOKAs YaCTOTA COBITA-
JeHUs pe3ynbratoB AByX MII, MO3BOJISIONIMX TeCTUPOBAThH
yskumio sHpoTenusa. CoxpaHHOCTh MOKa3aTesieil peaKTUBHO-
CTU TP TIPOBEAEHUU KaK TeMOPEOJOTUUECKOM, TaK U YIbTpa-
3BykoBoit MII BbisiBAsIach Tombko B 18,4% ciydaes.
Hapymenust pesynsratoB ofgHoit u3 MII mpu HOpManbHBIX
nokasaressix Apyroii — B 35,7% 1 CHUXeHMe PeaKTUBHOCTH TO
JaHHBIM 00eMX P00 ompeaensioch — B 45,9%.

Ilepetposackyanpnas peaxmuenocms. VHIEKC peakTMBHOCTH
(AP) coctaBun B cpenHeM 14,917,4 v ObUT BhIIIE Y XKEHIIMH,
9eM Yy MyXuuH (cooTBeTcTBeHHO 16,8+7,3 m 12,546,8,
p=0,003). WMHnekc cHuXancs TPU aTepOCKIEPOTUYECKUX
n3menenusx MAI (coorserctBenHo 12,0£5,5 m 16,3£7,4,
p=0,02), a Takke npu BbipaxkeHHoU [JI2K (cOOTBETCTBEHHO
15,6£6,1 u 11,844,9, p=0,03). BoisiBneHa gocroBepHast o0par-
Has koppensius UP ¢ Baskoctoio kposu (R=-0,4, p=0,0001),
a TakXke BEJIMYMHOM M CKOPOCTBIO YTpeHHero mombema All
(R=-0,2, p=0,03). B uenom cHizkenue LIBP ormeuanoch y
46,/100 (46%) obOcenoBaHHbIX.

buoxumuueckue maprepot cocmosnus ynxuuu sndomeaus — OB
M ToMOLMCTeWH. [IoBEIIIEHNE YPOBHS YKa3aHHBIX MapKepoB
OTMEYEHBI Y OONBIIMHCTBA IMAIIEHTOB, COOTBETCTBEHHO Y
58,7% n'y 69,7%. BbisBieHa TOCTOBepHAss KOPpE/ISLUsS yKa-
3aHHBIX MapaMeTpoB Mexay coboit (R=0,3, p=0,02).
HopManbHble 3HaueHUs 000MX IMOKa3aTeNleil OMpeessIich
TonbKO y 14,7% obcnenoBaHHbIX. O6a mokasaresst ObUIN ITOBbI-
reHsl y 43,1% 6onbHBIX. [ToBBIIEHNE TOTBKO OJHOTO U3 Map-
KepoB — Y 42,2% Yaie orMeyanoch nobieHue Toabko 11,
yem ogHoro ®B. He monyyeHo acconmanuu napamerpos OB u
I'll ¢ pesynpratamu MII. ConocrapieHue ABYX MOJSIPHBIX
TPy 00CIeqyeMBIX: TIepBasi — C IIOBHIIIEHUEM KaK YPOBHS
OB, Tax u I'L; BTOpas — ¢ HOPMAaJIBLHBIMU 3HAYECHUSMU 0O0OUX
(bakTOpOB, HE BBISIBUIIO PA3IMUMii 1O OOJIBIIMHCTBY MapaMeT-
poB, xapakTepusyomux Al (Hammamne dakropos prcka BCK,
runepronndyeckre Kpusbl, MBC, mannsix CMAJl u 1p.).
BrisiBnieHa acconmanusi oiHOBpeMeHHOTo roBbineHuss OB +
I'l] ¢ moBbIIeHHOM YyacToTO# Koebanuit A/l u TTIK.

O0cyxaeHne MOJYYeHHbIX TAHHBIX

IlepBuyHas ¥ BTropuyHasi AUCGHYHKIUS SHAOTENUS, TIO-BUIU-
MOMY, SBJISIETCS KTIOYEBBHIM (haKTOPOM Pa3BUTHSI HapyIIeHUI
MeTabo/11M3Ma 1 MOBPEXAEHUST HEPBHOI TKaHU ITPU TaKUX Pop-
Max CHCTeMHOW maTonoruu, Kak AI' 1 aTepockiepos. AHanu3
(DyHKIIIM 3HIOTENNS Y KOHKPETHBIX MAIIeHTOB ¢ Al’ TO3BOIUT
MePCOHANM3UPOBATh MOAXOAbI K JEUEHWI0 U MPOGbUIaKTUKE
ocnoxHenuit 3Tux BCK. B To ke Bpems HccleqOBaHMWiA,
MOCBSIIEHHBIX 3TUM IIPobJIeMaM Y MAllUeHTOB ¢ HEOCIOXHEH-
Hoit AI' HegocTatoyHO. Bo MHOrOM 3TO CBSI3aHO € TeM, YTO
OlleHKa (PYHKIIMOHATBHOTO COCTOSIHUSI SHAOTEIUS SIBISIETCS
CITOXXHOM B CBS3M C PSIIOM €ro 0cobeHHoCTei [3, 6].

[Mpsimoe onpeneieHue comepKaHus U aKTUBHOCTH KJIIOYEBOTO
(axkTopa, ompenensdouero (QyHKLUMIO 3HAOTeNUs (OKCHAA
a3ota — NO) y MaLUeHTOB, HEIOCTYITHO 13-3a HECTAOMIBHOCTU
1 KOPOTKOTO BpeMeHU Xu3Hu NO.

BHOoTeNMit KOPOHAPHBIX, JIETOYHBIX, LIepeOpalbHBIX COCYIOB,
HECMOTPSI Ha THCTOJIOTIYECKYIO CXOXKECTh, CYIIIECTBEHHO pa3iv-
YaeTCs 110 THIAM SKCIIPECCHPYEMbIX PELIEITOPOB, CIIEKTPY CHHTE-
3UpPYeMbIX OMONOTUYECKH aKTUBHBIX CYOCTaHIMIA (LUTOKMHOB).
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CuHTe3MpyeMble 3HIOTENNEM aKTUBHBIE BEIIIECTBA SIBIISTIOTCS B
OOJBUIMHCTBE CTyyaeB (DYHKIMOHATBHBIMA aHTATOHUCTAMHU,
M03TOMY HAPYIIEHHS MOTYT OBITh CIIEAICTBUEM HE TOJbKO U3Me-
HEHUsI KOHLIEHTPALMK OTAETbHBIX IMTOKWHOB, HO U UX AUcOa-
JIaHca.

YpoBeHb OTIENBHOTO «MapKepa» MOXKET OBITb KaK pe3ynbTa-
TOM HapylieHus: GYHKUUM SHAOTENUS, TaK U CJIENCTBUEM
KOMIIEHCATOPHBIX peakiuid. [Tpu uzydyeHuu byHKIMM SHAOTE-
TSl Yalle aHaIU3UPYIOTCSl CyOCTAHIMU, UMEIOIINe MPeuMy-
IIECTBEHHOE OTHOIIIEHME K CUCTEME reMocTasa 1 hp1uOpuHOIU-
3a — @B, TKaHEeBOI aKTMBATOP TUIA3MUHOTEHA, aHTUTPOMOWH
III. BoimonHeHo psia MpOCMEKTUBHBIX HAOMIONEHUH, TOKAa3aB-
1IKAX MPOTHOCTMYECKOE 3HAYCHME YKA3aHHBIX (haKTOpPOB B
OTHOIIIEHWE Pa3BUTHS MH(APKTa MUOKApaa, UIIEMUIECKOTO
WHCYIbTa, aTepockiepo3a mepudepuueckux COCYAOB.
OcobeHHO MHOTO MccnenoBanuit mposeaeHo ¢ ®B. D10 00b-
SICHSIETCSl TeM, YTO JAaHHBIA (aKTOp CUHTE3UPYETCS TOJBKO
SHIOTETUATBHBIMU KJIETKAMU ¥ METAKAPUOIIUTAMMU, TOT/IA KaK
Ipyrue axTopbl, Hanpumep Mosekyisl aare3uu (ICAM)-1 u
(VCAM)-1 Hapsoy ¢ 3HAOTENMEM MOTYT HPOAYIMPOBATHCS
AKTUBUPOBAHHBIMU JIEHKOIIUTAMU, aTUTIOLIUTAMU, TPOMOOIIH -
TaMU, TIAIKOMBIIIEYHBIMU KJIETKaMU U Ip. MHorue uccieno-
Bares cuutaiot, 4To @B — omuH 13 HambosIee BaxKHBIX Map-
KEpPOB, OTPAXAIOIINX HapylieHue QYHKIMU IHAOTENNS, @ eT0
TIOBBILIIEHUE B IJIa3Me UMEET CYLIECTBEHHOE 3HAYEHKE B MPO-
THO3€ Pa3BUTHS MEPBUYHOTO M MOBTOPHOTO HIIEMMYECKUX
uHcynsToB [27]. [oBbimeHHbIH ypoBeHb OB BhISBISLICS TIpe-
UMYIIECTBEHHO Y MAlMEHTOB C BbIPaXEHHBIMU (opMaMu
3abojeBaHUil CUCTeMBl KpoBooOpameHus [6, 11, 21].
HccnenoBaHuil y malMeHTOB ¢ HEOCIOXHEHHOM A" HEMHOTO
[9, 11, 12].

Hccaedosanue noxasato, uto 0a30Bble MOKA3ATEIM CUCTEMBI
reMocrasa U (pUOpPMHONM3a, a TAKXKEe TaKOM «Pe3ylbTUpPYIO-
IIKit» IoKa3aTelb, KaK BSI3KOCTb KPOBU IPK Pa3IMYHbBIX CKO-
POCTSIX CABUTA, OBUTM Y OOJIBIIMHCTBA 00CIEIOBAHHBIX B IIpe-
nenax HopMbl. B To ke BpeMs aHaM3 (YHKIMOHAIBHBIX ITPO0
U YPOBHSI OMOXUMUYECKMX MApKEpPOB IMO3BOJIMI YCTAHOBUTDH
CHMXeHMEe (DYHKIIMOHANBHBIX BO3MOXHOCTEH SHIOTENUS Y
3HAYMTEJBHOTO YMCJIa TTAIIMEHTOB — M3MEHEHHAs PeaKIys Tpr
npoBefeHny remopeonoruyeckoit MII BoisiBieHa y 66%, cHu-
KEeHUe Ba30OMOTOPHOI peakTMBHOCTH — y 61,4% o0OcnenoBaH-
HbIX, moBbleHue ypoBHsS ®B — 58,7% wu T'll — 69,7%.
YcraHoBIEHA BBICOKAS YACTOTA COBIANCHUI Pe3y/IbTaToB ABYX
MII. [laHHbIe 0 HapyleHUH (HYHKLIMN SHAOTENNS MPU TIPOBe-
JEHUM KaK reMOPEOIOTUYECKOM, TaK U YIBTPa3BYKOBBIX MPO0
oTMeueHo B 64,3% ciydaes.

Hunamuka AJI®-AT mocne CHATUST MaHXETKM 3aBUCENa OT
0a30BOro ypoBHSI MOKa3aTesl — Obla BhIsIBIeHa 0oJiee BbIpa-
KeHHasl peakiysl TpH TMOBBIIICHUN MCXOTHBIX MOKa3aTelei.
Peakunst ObITa cCHIXKEHA WM OTCYTCTBOBAJIA IIPY MX UCXOTHOM
cHikeHUM. Huskasi peakTMBHOCTb B 3TOM CJIy4ae MOXET ObITh
pe3ynbTaToM xopoluedl kKommneHcauuu. OAHAKO CHMXEHUE
ypoBHST AIID-AT MoXeT TakxXe 0Ka3aThCs CIEACTBUEM MCTO-
IIEHUS] MEIUATOPHBIX CHCTEM TPOMOOLIMTOB BCJIENCTBHME UX
XPOHUYECKON CTUMYMSALUUA Ha (OHE MPOKOATyJISHTHOTO
COCTOSTHUSI CHCTeMBI TeMocTa3a. OIeHKe JaHHBIX ITOMOTaeT
onpese/eHe ypoBHSI MapKepoB (pyHKIMK sHAoTenuss — OB u
I'll. Huskue nokaszaremn AI®-AT u BBISIBICHHBIE Hapsay C
9TUM BbIcOKMe 3HaueHNs OB MoryT yka3piBaTh Ha HealeKBaT-
HocTh cHueHus AT. Bosiee Toro, cHuXeHue MapamMeTpoB
AJI®O-AT B oTIMuMe OT MOBBIIICHHBIX TIOKa3aTeel, acCOLUN-
pOBaIOCh ¢ OOJBIIEH YAaCTOTOM TI'MIEPTOHMYCCKUX KPU30B,
n3MeHennaMu MAI, 6osee Bbicokumu TokasatenaMu @B u

I'L.
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Wurepnperalus pe3yabpraToB remopeosornyeckoit MIT comnpsi-
KEHA C PANOM CIIOXHOCTEN M3-3a HEOOXOOMMOCTH OXHO-
BPEMEHHO OLEHKH JBYX Pa3HOHAIPABIEHHBIX B HOPME ITOKa-
sateneir (AJJD-AT u ®A), a Takke B CBI3M C BBHIABICHHOM
3aBUCHMOCTBIO PEAKLIMU OT UCXOTHOTO YPOBHSL.

CHinkenue 1IBP otmeueHo y 46% mauueHTOB — B OoJblieit
creneHu npu atepockiepose MAT, I'JIZK, obpaTtHo koppenupo-
BaJIa C B3KOCTBIO KPOBU M CKOPOCTBIO YTpeHHETo roabema AJl,
o maHHBIM CMAJI.

BaxxHocTb u3ydeHus: GyHKIMY SHAOTENMS HE TOJIBKO Y Mallu-
€HTOB ¢ TsoxebIMu opmamu LIBB, Ho 1 y vl ¢ HayaTbHBIMU
UX TIPOSIBIEHUSMHU He BbI3bIBaeT coMHeHMil. HeoOxommma
OlIEHKA MPOTHOCTMYECKOI 3HAYMMOCTH M3MEHEHUIA (DYHKIUK
sHIO0TeNUs y 60bHBIX ¢ AL [l 3T0r0 HE0OXOmMUMO MpoBee-
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HME MPOCIEKTUBHBIX HAOMIOACHUI 3a MalMeHTaMH, POLLE]-
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MOCTM HE TOJIbKO IMOBBILIEHHBIX, HO M HU3KHUX TapaMeTPOB
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puii y 00JIbHBIX apTepraibHO TUnepTeH3ueit. Kasanckuit men. xyp-
Han 2010; 4: 442—444.

13. Cmepmuna E.I., [Ipoxonenko C.B. Honosa B.I. u dp. CoctosiHue
CHUCTEMBI TeMOCTa3a ¥ (DYHKIIMY HAOTEUS TIPU PA3TMIHBIX TTOATH-
nax MIIEMHYECKOr0 MHCYJIbTa B OCTPOM U BOCCTAHOBUTEIbHOM
nepuonax. brojerens cubupckoit MemuiHb 2009; 1: 72—76.

14. Cycauna 3.A., Tanawsn M.M., Honosa B.I. KpoBb, cocymucras
CTEHKA, aHTUTPOMOOTHYECKAs Teparus. M.: MeIMIMHCKOe U3IaHMe,
2005.

15. Cycauna 3.A., Tanawsn M.M., Honosa B.I. TemocTas, reMopeosio-
TUsI M aTPOMOOTeHHAs! aKTUBHOCTh COCYIMCTOM CTEHKU TIPU MIIEMM-
YeCKUX HapyIIEHMsX MO3rOBOIO KpoBoobparueHus. B kH.: Ouepku
aHruoHesposioruu (nox penakuueidl 3.A. CycnuHoit). M., 2005:
130—141.

16. Tanawsn M. M. ViieMndecKue MHCYIBThI M OCHOBHbBIE XapaKTepH-
CTUKM T€MOpPEOJIOrMH, reMocrasa u (ubpuHonM3a. ABtoped. Iuc.
...JIIOKT. MeJI. Hayk. M., 1997.

17. Yeuemxun A.O. KomriekcHasi olieHKa 0COOCHHOCTel KpOBOCHA0-
JKEHHSI MO3ra y OOJIbHBIX apTepPUANbHOM TMIEPTOHMEH (KIMHUKO-
ynerpazBykoBoe U KT-uccienoBanue) Aproped. aucc. ...KaHI. Me.
Hayk. M., 2001.

18. llImuom E.B. Knaccudukamms CoCyanucThIX TOPaXEHWH TOITOBHO-
IO M CIMHHOTO Mo3ra. ’KypH. HeBpomaToji. W rmcuxuatp. 1985; 9:
1281-1288.

19. Aird W.C. The endothelium in health and disease. In Endothelial
Biomedicine (Edited by W.C. Aird): 1111-1113.

20. Cerelmajer M.C., Sorensen K.E., Goch V.M. et al. Non-invasive
detection of endothelial dysfunction in children and adults at risk of
atherosclerosis. Lancet 1992; 340: 1111-1115.

21. Konig L.R., Ziegler A., Bluhmki E. et al. Predicting long-term out-
come after acute ischemic stroke. Stroke 2008; 39: 1821—1826.

22. Parker J., Gori T. Organic Nitrates. Exogenous nitric oxide admin-
istration and its influence on the vascular endothelium. In Endothelial
Biomedicine (Edited by W.C. Aird) 2007: 1682—1688.

23. Veves A., Freeman R. Diagnosing endothelial cell dysfunction. In
Endothelial Biomedicine (Edited by W.C. Aird) 2007: 1659—1667.

24. Weidenfeller C., Shusta T.V. Blood-brain barrier. In Endothelial
Biomedicine (Edited by W.C. Aird): 1124—1134.



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

OHIOTEAVIA NP ANTEPUANLHOI TMEPTOHMM G HAYaNbHBIMM NPOSBNEHIAMM LiEPEOPOBACKYNSPHOI NaToNoryM

Endothelial function in patients with arterial hypertension and initial clinical symptoms of
shronic serebral insufficiency

Yu.Ya. Varakin, E.V. Gnedovskaya, G.V. Gornostaeva, V.G. Ionova, M.V. Kostyreva, M.A. Kravchenko, A.A. Shabalina, Z.A. Suslina

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

Key words: endothelium, dysfunction, initial clinical symptoms of chronic cerebral insufficiency, vascular encephalopathy.

Prevention of chronic cerebral blood supply insufficiency is the
leading aspect in prevention of cerebrovascular diseases. Initial
stages of these changes are of special interest, with endothelial
dysfunction playing the major role. The aim of the study is to
assess the function of endothelium in patients with initial
stages of chronic cerebral blood supply insufficiency and non-
complicated hypertension. We included 48 men and 61 women
(mean age 57.4%5.8 years) to perform complex standardized
assessment. Patients with history of stroke or acute coronary
syndrome, head trauma or other severe disease, or stenosis of
cervical arteries > 30% were excluded. We performed clinical
evaluation with assessment of neurological deficit and duplex
ultrasound of cervical arteries, echocardiography, 24-hour

blood pressure monitoring, brain MRI or CT and complex
neuropsychological testing. Endothelial function was assessed
with functional tests (hemoreological and vasoactive cuff test,
test of cerebrovascular reactivity with nitroglycerine). We test-
ed the level of Von Willebrand factor and homocystein as bio-
markers of endothelial function. The rate of endothelial dys-
function in patients with non-complicated hypertension was
64%, and high agreement rate of both cuff tests was revealed.
The hemoreological cuff test was difficult to perform, and its
results were highly dependent on the initial values. Prospective
studies are needed to estimate the prognostic value of endothe-
lial dysfunction for the progression of the chronic cerebral
blood supply insufficiency.
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O1nbIT HPUMEHEHUS
MPT-mopdpomerpun ripu 00J1€3HU
[eHTuHITOHAa

E.H. I0muna, P.H. Konosanos, H.FO. A6pambruesa, C.A. Kmommnukos, C.H. Wnnapuomkun
OIBY «Hayunwiii yenmp nesposoeuu» PAMH (Mockea)

151 00H020 U3 HAUbOAEe 3HAHUMBIX HACACOCIBEHHDIX HellpodezeHepamusHbix 3a00aesanuil — 6oesnu Tenmunemona (BI) — xapakmepra yepebpanvias ampo-
(hus, xapaxmep xomopoii Hyxcoaemes 8 ymounenuy. Texnonoeuss MPT-mopomempuu no3sonsiem KoauuecmeeHHo OUeHUMy ampopuio pazautHbix odaacmeil
201108H020 M032a, IO NO360ASeMm PACCMAMPUBAMb €20 KaK HOMeHUUanbHbLil Ouomapkep Heiipodecenepayuu. Mot npumenuau y 24 nayuernmos ¢ BI, 10 dokau-
Huueckux Hocumeneii mymauuu u 9300pogvix auy 0se pasnosudnocmu memoda MPT-mopgomempuu — cpagrerue M03208b1x 005eM08 8 4eaom u noocyem o0se-
M08 3aparee 3a0annbix odnacmeil unmepeca. Ilpu cpagrenuu mo3e08bix 006emos 6 ueaom y nauuernmos ¢ bI xeocmamoe 30po u ckopayna ¢ 08yx cmopon, npe-
U NOCMUEHMPAAbHAS U3GUAUHDL OblAU 00CMOBEPHO MeHblile, YeM Y AUY U3 2PYNNbl KOHMPOAS, 6 MO 8peMs KaK NPU CPAGHEHUU 3A0AHHbIX PecUOH08 UHMepeca
YMeHblieHue 00vemMa y 00AbHbIX 3MPOHYA0 X80cmamoe 0o, 0edHbLil wap u cKopayny ¢ 08yx cmopoH. Y kaunuuecku 300po6bix Hocumeneli MymanmHo2o 2ena
(nednbiii wap, cxopayna, npe- u ROCMYeHMPanbHas U3eUALHb OUAGMEPANbHO 0KA3aAUCh AOCMOBEPHO Boablile, HeM Y naYUeHmos, a GaedHolii uap crea —
MeHblie, veM 6 Konmpoae. Boisaaenbi 6onbuiee nopajcerue 0OMUHAHMHOI COPOHbL Y Rayuenmos u y Hocumenei eena BI, a makce ompuyamenvhsie Koppe-
Asyuu 068eM06 NOOKOPKOBBIX U KOPKOBBIX CIPYKIYD ¢ MANCECHbIO MyMayuu, 08UamenbHolMu U KOSHUMUBHBIMU HAPYUEHUAMU.

Koouesbie ciosa: MPT-MopdomeTpus, 6ose3Hb [eHTHHITOHA, HelipoaereHeparys.

PT-mopdomeTpust — 3T0 MeTOZ aBTOMATU3UPO- Jui 6e3 ykasaHuid Ha Hanmmuume bl B ceMeliHOM aHaMmHe3e
BaHHOTO MOJIcYeTa 00beMa CTPYKTYP TOJIOBHOTO (4 MyX4MH ¥ 5 XeHIIMH, cpenHuii Bo3pacT 33x8 ser). Beem
MO3ra, KOTOPbIi MOXKET MCIOJNb30BaThCs IS yJ9aCTHMKAM OBLT ITPOBeICH HEBPOIOTUUESCKUI OCMOTp C TIpH-
MOMCKAa 30H aTpo(PuM, KOJIMYECTBEHHOHN OLIeH- meHeHneM mkansi UHDRS (Unified Huntington's Disease
KM aTpo(pMyecKoro mpolecca, aHaau3a IMpo- Rating Scale) 1 MoHpeanTbCKO# KAl OLIEHKN KOTHUTUBHOTO
IpeCcCUPOBAHUS IETEHEPALIMM U OLIEHKU BO3[EICTBMS TEparieB- nepuuuta (MoCa). MPT ronoBHOro mMosra BHIMOMHSIIOCH Ha
TUYECKUX CpeAacTs [1, 7]. ToMorpacde Magnetom Avanto ¢ BeIUYMHON MarHUTHOU
nHpykuuu 1,5T B cranpaptHeIx pexkumax (T1, T2 FLAIR) u B
[pennonaraercst, uto MPT-MOphOMETPUST MOXET CIYXUTh nocnenosarebHocT T1 MPRAGE wist monyyenust ctpykryp-
HalleXXHbIM ~ GMOMapKepoM  HelipomereHepaiuu  [15, 16]. HBIX JTAHHBIX I TIOCTEAYIOLIEH MOP(OMETPUIECKON OLIEHKH.
Bo3MoxxHOCTH MeToIa aKTHBHO M3Y4aroTCsl IPY MHOTHX Helipoe- IpynnoBsas 06paboTKa JaHHBIX IIPOBOIUIACH C TOMOLLBIO TIPO-
TeHepaTHBHBIX 3a00/IeBaHMSAX — 00NMe3HN [eHTHHITOHA, 60JIe3HI rpammbl SPMS. Koppensiionssiit aHanu3 st JaHHBIX MOP-
[MapkuHCOHA, MPOrPeCCUPYIOIIEM HaTbSIIEPHOM Tapajuye 1 Jp. (hoMeTpuu 3amaHHBIX PETMOHOB MHTEpeca M KIMHUYECKUMU
OnHako TaHHBIe, TIOTy4eHHBIe TIPK MccienoBanny bl BBy psina JaHHBIMM BBITTONMHEH B Tiporpamme IBM SPSS 20.
OUONOrnyecKuXx 0COOEHHOCTEl 3a001eBaHNsl (ayTOCOMHO-IOMU-
HAaHTHOTO TUITA HaceioBaHys, 100% NeHeTpaHTHOCTI MyTaHTHO- Pe3yabTats! H 00CYKIeHHE

T'O I'€Ha, BbIABICHUA HOCHTEJIEN TeHa Ha JOKIMHUYECKOM aTane),
MOTYT CUYUTATLCA MOJACIbHBIMU U CITyXUTb OCHOBOW JIISI I/I3y‘IeHI/II7[

g " JL1s1 TpyNIoBOro aHajiM3a Mbl UCTOJIb30BAJIM aBTOMATUYECKOE
Bceil HelipoaereHepaTMBHO MaTooruu |3, 17].

BbIYMCJIEHUE 00bEMa CEporo BEIIECTBA B KaXKAOW M3 TPYII C
MIpeIBapUTENIbHON 00pabOTKOI M300pakeHMii (CerMEeHTaLus,

Bokcen-opuentuposannas  MPT-mopdomerpus  (BOM) Hopmanusauus). Ilo pesyisTaTaM aHamM3a HamMu He ObLIO
UCTIONb3YeTCsl KaK JUIsl CPABHEHMST MO3TOBBIX 0OBEMOB B 11€7IOM BBISIBJIEHO CTATUCTUYECKH 3HAYMMBIX PA3IMUUIl MEXIy TPYII-
(«voxel-by-voxel»), TaK M juIsl CpaBHEHNs 3apaHee 3afaHHbIX namu Hocutesei reHa BI' u kontposnewm. Ipu cpaBHeHUH rpym-
061acTeii ro;I0BHOTO Mo3ra — MOPOMETPUS PETHOHOB HHTEpe- Tl TALMEHTOB ¢ TPe0OPa3soOBAHHON TPYIINON KOHTPOMSI MbI
ca (ROI — region-of-interest). Kaxpiit n3 metonos obnazaet TOJYYMTM CTATUCTUYECKM 3HAYMMbIE DA3NNYMSA B CTOPOHY
panoM foctouHcTs: BOM He TpeGyeT opMUPOBAHMS TUIIOTESE! YMEHbLICHNS 0OBEMOB CEPOT0 BELIECTBA XBOCTATOTO SUIpa M
00 U3MEHEHHUSIX TOJIOBHOTO MO3ra arnpuopu, Kak MopdoMeTpust CKOpIYIIbI cripaBa u cieBa (p=0,000), a TakKe TEHIEHIUIO K
PErMOHOB MHTEpeca, 3aTO MOCeAHsISI CIOCOOHA AaTh Oosee T0Y- YMEHBLIEHHUIO TTOCTUEHTPANBHOMN 1 MIPELEHTPATBHOI U3BIIMH
HbIE KOJTMYECTBEHHbIE 3HAUEHUSI 00BEMOB CTPYKTYP JUTSI KaXk/10- NeBOro MOMYIIAPUSI TOJOBHOTO MO3ra y MalueHToB ¢ Bl
ro 00C/IeIOBaHHOTO MALMEHTA, & He TPYIIIOBbIE 3HaYeHHA [9)]. (p=0,054) (puc. 1, Ta6. 1).
TTanuenTh! H METO/IbI HCC/IEI0BAHNS Taxum 00pa3oM, TpyNmoBOH aHamW3 MPOJEMOHCTPUPOBAI
Haluyue aTpoduu y MAlLMEHTOB B cTpaternuyeckux misg bl
Mbi ipoBesiu obcenosanue 24 nauueHToB ¢ bI' (11 MyxkuuH u 30HaX — CTPUATyMe C IByX CTOPOH, a TAKXKE B KIIIOYEBBIX 00J1a-
13 xeHmmH, cpenHuii Bo3pact 48+11 ner), 10 acMMITOMHBIX CTSIX JOBUTaTEJbHOTO M YYBCTBUTEJIBHOIO KOHTPOJS B JOMU-
HocuTesield MyTaHTHOro reHa BI' (2 MyXyuH M 8§ XEHIIUH, HAHTHOM TONYIIapuX (MOCKOJBKY M3 BCEX O00CIEIOBAHHBIX
cpenHuit Bo3pacT 3318 jeT) U 9 HeBPONOTUYECKU 3M0POBBIX TOJIbKO OIMH MALMEHT ObLT JICBLIOHA).
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OPUIMHATTBHBIE CTATBW. Knunudeckast HeBpOAOTHs

OnbiT npumerenus MPT-MopdomeTpun npu Boneatn TeHTUHITOHA

puc. 1: TpynnoBoe CpaBHEHUe NaLMEHTOB C BI" v uL, KOHTPONBHOM rpyNbl. 30HbI,
MOABEPIILMECS aTPOQUM Y NALMEHTOB, BbiLENEHbI LIBETOM.

Tabnvua 1; TpynnoBoe CPaBHEHME MAUMEHTOB C B 1 NuLL KOHTPONbHOA rpynMbi:
MoNy4eHIe KOOPAVHAT CTPYKTYP FONIOBHOMO MO3ra.

MNI koopauHaThl B MM P-level
Crpykrypa . y - uncorrected Peak T value

XBocTatoe spo cnesa -6 12 12 0.000 10.44
Cropnyna cnesa -23 1 6 0.000 10.09
XBocratoe S3po cnpasa 9 " 13 0.000 10.02
Ckopnyna cnpaga 2 8 7 0.000 9.62
[ocTLeHTpabHas _ B

W3BMIVHA CNIEBa # 16 4 0.000 507
[peLeHTpanbHas B _

U3BMIVHA CNieBa 5 4 % 0.000 42

Tpumesaxme: s Kaxzoi CTPYKTYpbI yKasakbl X, Y, Z koopauHarsi no atnacy MNI — Montreal Neurological Institute brain
atlas; P-level uncorrected — HECKOPPEKTMPOBAHHbIE 3Ha4EHMs P ANA MMKOBOr0 YPoBHs; Peak T valug — NOPOroBOE 3HaueHve
T-kpuTepus.

JlaHHBIE TPYIITIOBOTO aHAM3a ObLTM COTIOCTABIIEHBI C IAHHBIMMU,
MOJTY4eHHBIMU 110 pesyasrataM ROI-mMopdhomeTpun 3a1aHHBIX
obsacteil MHTepeca Il abCOIOTHOTO OMpeneieHus] 00beMOB
BBIOPAHHBIX AHATOMMYECKUX CTPYKTYp. MBI 3a1au Juist obcueTa
00beMa Tak Ha3bIBaeMble «MAcKK» (30HBI MHTEpeca), UCXOMs U3
JAHHBIX TPYIIIOBOTO aHAJIN3a 1 HAIIMX THIOTe3, OCHOBAHHBIX HA
XapakTtepe nopaxeHust Mmosra ipu bI (puc. 2). Takum obpazom,
OBbLIY TIOTYYEHBI 110 9 30H MHTEpeca B KaXKIOM ITOJTyIIapyH: XBO-
cTaroe Sapo, CKOpiyma, OJieHoe SIpo, Talamyc, HIDKHSIS J100-
Hasl U3BWIMHA, CPEIHSIS TOOHAST U3BUIMHA, OCTPOBOK, TIPELICHT-
pajbHasl M3BMJIMHA, IMOCTLIEHTpaJbHas M3BWIMHA (puc. 3).
Kpome Toro, Mbl momy4miv 3Ha4eHHs1 00beMa Ceporo BelecTBa
BCETO TOJIOBHOTO MO3Ta JUTSI KaXKI0TO U3 00CTIeT0BAHHbIX.

O06paboTKa JaHHBIX [OKa3ajla OTCYTCTBME CTATUCTHYECKOM
pasHULIBI MeXIy O0IMMHU 0ObeMaMU CEeporo BellleCTBAa B
00CIeIoBaHHBIX TPYIaX (MalMeHThbl, aCUMIITOMHbIE HOCHUTe-
JI TeHAa, KOHTPOJIb). MOXHO MpPeINoJIOXUTh, YTO U3MEHEHMS
00bEMOB KOHKPETHBIX CTPYKTYP IPOMCXOISAT He 3a CUET 00ILeii
arpouu, a OCTATOYHO M30MPATEIBHO.

CpaBHeHUEe 00bEeMOB 0a3albHBIX SIEp B TPYMIAx MOKa3aio
cnenytoiiee. Kak u oxumanoch, CTaTUCTHYECKU 3HAYMMOM
Obl1a aTpodusl XBOCTATOTO sIApa C IBYX CTOPOH MPY CPaBHEHUU
MalueHToB W Jul u3 rpynnbl KoHTposs (p=0,000). Kpome
TOrO, 3HaUeHusE 00beMOB 0JIeIHOTO LIApa ¥ CKOPJIYIIbL C 06EnX
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puc. 2: MPT-MopdoMeTpust; BbIBOP «Macok».

LleToM YkasaHbl PErMOHbI MHTEPECA: XBOCTATOE S0, CKopnyna, 6nenHoe npo,
Tanamyc, HUKHsA N0GHAs U3BMAMHA, CPEHAS N0OHas M3BUIMHA, OCTPOBOK, MPELIEHT-
pasibHast U3BAMNMHA, NMOCTLIEHTPAIbHAS M3BWIMHA B KAXOM MOAYLLapUM.

puc. 3: MoppoMeTpus 3amaHHbIX PErMOHOB WHTEPECA — PE3yNbTar HAMOXEH!s
«MacoK» y naupeTku b.

CTOPOH TaKKe OBITA CTATUCTUYECKM 3HAUYMMO HILKE B TPYIIIIE
MAIMEHTOB 0 cpaBHEeHUI0 ¢ KoHTponeM (p=0,000 mrsg Bcex
YKa3aHHBIX CTPYKTYP).

B rpynne acuMnTOMHBIX HOCUTeell MyTaHTHOro reHa bI
3Ha4YeHMsT 00BEMOB XBOCTATOTO sipa, OJIEMHOTO 1Iapa U CKOp-
JIyIIBL ¢ 00eMX CTOPOH OBbUIM CTATHCTUYECKH 3HAYKMMO BBIIIE,
yeM y nauueHTtoB (p=0,000 ay1st Bcex CTPYKTYp), a 00beM O -
HOTO Iapa cjieBa — Huxe, 4eM B KoHTpoJe (p=0,043). Kpome
TOTO, CyId MO MeIWaHaM, B TPYIIIIE HOCHUTENCH CYIIECTBYET
YCTOMYMBAS TEHAECHIMSI K YMEHBIICHUIO 0ObEMOB XBOCTATOTO
sipa, OJIeTHOTO 11apa U CKOPJYIIBI ¢ 00EMX CTOPOH TI0 CPaBHE-
HUIO ¢ HOpMOii. [IprMevaTeIbHO TaKKe, YTO 00BEMBI TaaMy-
COB BO BCEX TpeX IPYIIax He pa3inyaiuch.

[Tpu cpaBHEHUM 00BEMOB U3 BCEX 3alaHHBIX M3BUIMH pa3iiu-
M OBITM HAIEHBI TOJBKO IS TIOCTIEHTPAITBLHOMN M3BUIMHBI
cneBa (p=0,034) 1 peLieHTpaTbHON M3BWIMHEI C IBYX CTOPOH
(p=0,020 gnst neBoit u p=0,028 1151 MpaBOit CTOPOHBI) MEXIY
TPYIIIaMU ITAIIMEHTBI/HOCUTEIIM T'eHa — Y TIAIUEHTOB 3HAYCHIIS
00beMOB ObLUIM 3HAYMMO HUXe. HecMOTpst Ha OTCyTCTBUE CTa-
THCTUYECKOI Pa3HULIbI MEXIY 00beMaM1 MAallMEHTOB U KOHT-
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poJisi, HabMoaIach TEHACHIMS K aTpouu JIeBOW MPELEHT-
pasnbHOM u3BUIUHEL Y 60/bHBIX BI' (p=0,057). AHanu3 menrax
3HAYEHWH Y HOCUTEJNeH TeHA TAKXKe BBISIBUJ MHTEPECHYIO TeH-
NEHLNI0O — OO0BEMBI MOCTLUEHTPAIbHOM W TMPELEHTPATbHOM
U3BWIMH C 00€MX CTOPOH ObUTH BBIILIE HE TOJBKO MO CpaBHE-
HUIO ¢ 00beMaMH TTAIIMEHTOB, HO ¥ C HOPMOI.

Takum o0Opa3oM, u3 9 3aTaHHBIX 30H HHTEpeca MO 5 30HaAM MBI
TOMYYMJIA CTATUCTUYECKH 3HAUYMMBIC M3MEHEHHUST B HEKOTOPBIX
IpyMmnax nauMeHToB. MHTaKTHOCTh TaaMycoB MPY U3MEHEHMSIX
CO CTOPOHBI XBOCTATOTO SiApa, CKOPJIYMBI W OJEIHOro miapa
JEMOHCTPUpPYET M30MPATebHOCTh aTpoGUK Oa3albHBIX SIEp
npu Bl a TeHOeHIMS K CHIXEHUI0 00bEMOB Y HOCHUTEIEl TeHa
TI0 CPaBHEHMIO C HOPMOU M 3HaYMMast aTpousl y MallieHTOB —
IMHAMUKY TIporecca. HeoxmmaHHOe yBeqMdeHHe 3HAYCHMI
MenuMaH o0beMa Il MOCTUEHTPAIbHOW M MpeLeHTpalbHOMN
U3BWIMH Y HOCUTEJNel FeHa OTHOCUTEIbHO KOHTPOJISI 3aCTaBIIsIeT
3a[yMaThCd O HAJTMYUKM COOTBETCTBYIONIMX <«THIEPILIACTHAYC-
CKHX» KOMIIEHCATOPHBIX MEXaHNU3MOB. DTH TAHHBIE B COBOKYII-
HOCTH C TeM, YTO aCUIMIITOMHbIE HOCUTEIN MYTallu¥ OTIMIAIICh
oT mauueHToB ¢ BbI' oObemMamu OnefHOro Liapa W JIeBOM
MOCTIEHTPATBHON W3BUIIMHEL, JIeMOHCTPHPYIOT BO3MOXHOCTh
HelpOBU3yaIM3allMOHHOTO MOHUTOPIHTA TeUEHHS TIPOIIecca.

W3 maHHBIX KaK TPYIIIIOBOrO aHAIN3a, TaK ¥ aHAIIN3a 3a1aHHBIX
o0JacTeil MHTepeca MOXXHO MPEeaIoI0XHUTh, UYTO HElponereHe-
patuBHBIN TIporiecc pu BI” HecuMMeTprYeH — BEIpaXkeH 00JTb-
IIe B JOMMHAHTHOM TONyIIapuy. YToOBI IIPOBEPUTH 3Ty THITO-
Te3y, Mbl TIEPBOHAYAJIbHO CPaBHUIM 0OBEMBI BceX 9 BRIOpaH-
HBIX 30H MHTEpeca Y JIML KOHTPOJIbHOM IPYIIIIbI ¥ HE MOTYYUIN
CTATUCTIYECKN 3HAUMMBIX pa3IMIMii 00beMOB CTPYKTYp IIpa-
BOro ¥ JieBoro mnonymapuii. Hampotus, y manuentoB ¢ bI'
o0bembl ckopaymbl (p=0,001), 6aexHoro miapa (p=0,006) u
cpenHeidl jobHoM u3BuIMHBL (p=0,043) neBoro momymapus
0Ka3aJluCh 3HAYMMO MEHBIIE COOTBETCTBYIOIIMX CTPYKTYP B
MIpaBOM TONYIIAPHMHK, a TpeleHTpaabHasd M3BMIMHA CleBa —
oonbiue, yeM crpasa (p=0,043). Y nocuteneii reHa bI' 06beM
JieBoro OJieAHOro miapa ObIT 3HAYMMO MEHbIIE MPaBOTO
(p=0,029). Takum 00pa3oM, OYeBUIHA ACUMMETPUS HEWpojie-
TeHepaTUBHOTO TIpoIlecca, 3aTparvBaloIIero, Mpexkae BCero,
OJICIHBII 111ap TOMUHAHTHOTO MOJyIIapUsl.

CyMMUpY$ BBIILIECKA3aHHOE, MOXXHO KapTUPOBaTh PacpocTpa-
HeHUe HelipofereHepaluy CleayonmM o0pa3oM: HAUMHAsICh C
0azaJibHbIX SIIep JOMUHAHTHOTO MOJYIIApUsl U BHavaJe mopa-
Xast B OOJbILEH CTereH! OeqHBIN 1ap, MpoLece pacpocTpa-
HSIETCS Ha I[JIaBHbIE CEHCUTUBHBIE M1 MOTOPHBIE 30HBI U C TeYE-
HUEM BpPEMEHHU MpOLIECC BeAeT K BbIPAXEHHOH aTpohuu Beex
YKa3aHHBIX 30H, XOTS X COXPAHSIET CBOI0 ACUMMETPUIO.

MBI TakKe ITPOBEN KOPPEIISIIINI0 N3MEHEHU T 00BEMOB CEPOTO
BEIIEeCTBA ¢ KIMHUIECKMMU JaHHBIMU — YucioM Konuii CAG -
MTOBTOPOB MYTAaHTHOTO TeHa, MOKa3aTeJIsIMM IBUTATebHOI
mikaasl UHDRS n xoruutuBHO# 1kansl MoCa. Konnuectso
CAG-TI0BTOpOB, OTpaXalOIIUX TSXKECTb MYTAllUU, HMEINO
OTPHIIATENIbHYIO KOPPENSIMI0 ¢ 00beMaMU XBOCTAaTOTO siapa
crpaBa ¥ ciieBa y mauueHToB ¢ bI' (p=0,025 u r =—0,476 mia
MpaBoii M JIeBOM CTOPOHHI). XOTS IBUTATeNbHAs IIKajaa
UHDRS u He mana ctaTucTUYeCKM 3HAYUMBIX KOPPESIIUii CO
CTPYKTYPHBIMU JAHHBIMM Y TIALIMEHTOB, UMEIUCH YCTOMYKBBIE
TeHACHIIMM K OOpaTHO# CBA3M ¢ 0ObeMaMM JIEBBIX Mpe- U
nocrieHTpaibHoit u3BmnH (p=0,062, r=—0,396 u p=0,063,
r=—0,393 cootBeTcTBeHHO) M CcKopiymoii cmpasa (p=0,055,
r=—0,405). Xynmuit 6am1 nmo KorHutuBHOM InKane MoCa y
TIAIIACHTOB OBLT CBSI3aH ¢ YMECHBIICHHEM 00BEMOB TIOCTIIEHT-
pabHBIX M3BWIMH ¢ IBYX cTopoH (p=0,021, r=0,478 cnepa u
p=0,039, r=0,434 cmnpaBa) ¥ MpeLEHTPATbHON M3BUIMHBI
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cnesa (p=0,040, r=0,431). HecMoTps Ha To, 4TO HU KOJMUYE-
ctBo CAG mOBTOpOB, HM JaHHbIE KOTHMTMBHON IIKAJIBI HE
JaJIi YCTOMYMBBIX KOPPEJISALMIA CO CTPYKTYPHBIMU M3MEHEHMSI-
MM TOJIOBHOTO MO3Ta y HOCUTeJ el TeHa, Xy/IIiid 6aul 1o JBU-
ratenbHol mikane UHDRS cootBercTBOBan 6onbleii atpodun
0JIeIHOrO Iapa JOMUHAHTHOM CTOPOHBI ¢ BHICOKOM CTEIIEHBIO
noctosepHocTH (p=0,024, r=—0,669), 9TO MOATBEPXKAAET MEP-
BUYHYIO BOBJICYCHHOCTh TaHHOI CTPYKTYPHI B Pa3BUTHE TTATO-
JIOTMYECKOTO Tpoliecca Ha JOKIMHUYecKok cranuu bI.

B 1ienom, Haum qaHHBIE COTIOCTABUMBI C PE3YJIbTaTaMu 3apy-
OEXHBIX aBTOPOB, YTO TOBOPUT O XOPOILIEH BOCTIPOM3BOIMMO-
ctu Merona MPT-mopdomeTpuu. Tak, Mo JaHHBIM JTUTEPATY-
pbI, Tomorpadusl U3MEHEHUI Ceporo BellecTBAa Y HOCUTENEi
reHa bI" 3arparuBaer, npexue Bcero, 6a3aibHbIe TAHTINY CIeBa
1 JopcoiaTepanbHyio MpepOHTAIbHYIO KOpY. Y MalUueHTOB,
M0 CPaBHEHMIO C KOHTPOJEM, HaMOOJbIIeH aTpoduy Takxke
TOMJIEXUT JIEBBI CTPUATYM, HO TPOIECC HAYMHAET pacipo-
CTPaHAThCA W Ha TIPaBble OTHETBI CTPHATyMa, OCTPOBKOBBIC
30HBI OMIaTepabHO, JIOOHBIE M3BWIMHBI [6, 8, 12—14]. Tlo
JaHHBIM METaaHaNIN3a, y MAlUeHTOB OTHOCUTEILHO KOHTPOJIS
Oonee aTpoupOBaHHBIMU OBLIM 30HBI Oa3aIbHBIX SACP CIEBa,
OCTPOBOK C JIBYX CTOPOH 1 opoutodpoHTampHas Kopa [10]. Tak
e, KaK ¥ B HalleM MCCJeIOBaHWM, TOKa3aHa acCUMMETpPUS
HEMpOETEHEPATUBHOTO ~ TIpoLiecca €  NMEPBOCTENEHHBIM
BOBJIEYeHUEM 0a3allbHBIX SAEP JOMUHAHTHOW CTOPOHBI [11].
BonbImHCTBO aBTOPOB OMMCHIBACT YMEHBIICHHE M OOIIEH
MaccChl CEpOro BelllecTBa yKe Ha CTalui aCUMIITOMHOTO HOCH-
TeJBCTBA MyTAalMU. XOTS MBI HE IIONYYWIU Pa3IUYUil 110
00LIMM 00BEMaM CEpPoOro BELIECTBA MEXIY IPYMIaMu HOCHUTe-
Jieif ¥ KOHTPOJISI, HEOOXOOMMO YYeCTh OTPAaHMYCHHOCTb U
HEOIHOPOIHOCTh OOCJIENOBAHHBIX HAMU JIMI[ 10 BO3PACTy U
0XHIaeMoMy CPOKY 10 Hadasna 3aboneBanus. Kpome Toro, cie-
JIyeT YYUTHIBATh TO, YTO PA3HBIMU aBTOPAMU MOTJIM OBITh MPU-
MEHEHBI pa3HBIe ITapaMeTpHl mpernpoueccuara MPT-maHHBIX
Il mpoBefeHus: Mopcdomerpun [4]. Mbl mpuMeHWIM ABa
MeTona 00pabOTKM TaHHBIX U YBUIEIN COIMTOCTABIMOCTB ITOJTY-
YEHHBIX PE3yNBTATOB, HO, KaK U 110 OIBITY 3apY0eXXHBIX KOJIIET,
pe3yIpTaThl MOp(GOMETpUHN 3adaHHBIX PErMOHOB HHTEpeca
ObLTH O0JIee TOHKMMMU, YeM TIPY CPaBHEHUM MO3TOBBIX 00BbEMOB
B 1esoM [4, 5, 13].

Yto Kacaercsl KIMHMYECKUX TaHHBIX, TO Hauboee NHTepeCcHa
cBs13b yncia konuil CAG-1oBTOPOB MYyTAHTHOTO T€HA C U3Me-
HEHUSIMU CEpOro BellecTBa. boJbIIMHCTBO aBTOPOB OMKCHIBA-
€T HaJIM4Ke TPSIMOii CBSA3U Mexny yrcioM Konuit CAG-1oBTo-
POB U BBIPRKEHHOCTBIO aTpo(MK B XBOCTATOM sI/Ipe, CKOPIYIIE,
MapaleHTpaIbHON TOIbKe, OCTPOBKe |3, 5].

Takum 006pa3om, Hallle MccaeqoBaHUe MPOAEMOHCTPUPOBAIIO
Bo3MOXHOCTU MPT-MopdomeTpunt B MPHKU3HEHHOH MOp-
(onmornyeckoii XapakTepUCTUKE ITATONIOTMYECKOTO TIpoliecca
npu BI, mo3BoJisisl HE TONBKO OMpPEAeUTh BOBIEYEHHOCTD TEX
WIN UHBIX CTPYKTYp, HO M OaTh KOJMYECTBEHHYIO OIICHKY
M3MEHEHUSIM CEepOro BEIlECTBa, YBUAETh TOHKUE OCOOEHHO-
CTH TIpoliecca (Takue KakK ero aCMMMETPHUIO), CYAUTh O BO3-
MOXHOM TOMWYECKOM paclpoCTpaHEHUM JereHepauuu ¢
TeYeHHEM BPEMEHHU, MPOCIEAUTD CBSI3M TSKECTH MYTAIlMK U
KJIMHAYECKUX JaHHBIX C perMoHalIbHOM atpodueit. OcobeHHO
BaXXHO TOMYEPKHYTh HE TOJIBKO MCCIEN0BATEIbCKYIO HalpaB-
JIEHHOCTh ME€TOfla, HO M MHOroo0Oelaome npakTUueckue
BO3MOXHOCTHU IO MOHUTOPUHTY HeMpomeTeHe paliu, UCIOIb-
3oBaHuI0 MPT-MopdomeTpun B KauecTBe KOJUYECTBEHHOTO
HEVHBAa3MBHOTO OMOMapKepa [UIsl OLEHKM Pa3INyHBIX Tepa-
MEBTUYCCKUX TIOAXONOB M TOMCKA 3(PQPEKTUBHBIX METONOB
HEUPOIPOTEKIINU.
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Experience of using MRI morphometry in Huntington’s disease

E.N. Yudina, R.N. Konovalov, N.Yu. Abramycheva, S.A. Klyushnikov, S.N. Illarioshkin

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

Key words: MRI morphometry, Huntigton’s disease, neurodegeneration.

One of the most important inherited neurodegenerative disorders,
Huntington’s disease (HD), is characterized by cerebral atrophy,
the features of which need to be clarified. MRI morphometry
allows assessing quantitatively the atrophy of different brain
regions, and this method may be regarded as a potential biomark-
er of neurodegeneration. We used whole-brain voxel-based mor-
phometry (VBM) and region-of-interest (ROI) morphometry in
24 patients with HD, 10 preclinical HD gene carriers and 9 con-
trols. On whole-brain VBM patients had significantly lower grey
matter in the caudate, the putamen, and the pre- and postcentral

gyri bilaterally compared to controls, while on ROI morphometry
the grey matter volume decrease in patients was seen in the cau-
date, the putamen and the pallidum bilaterally. In clinically unaf-
fected gene carriers the pallidum, the putamen, and the pre-and
postcentral gyri bilaterally were larger and the left pallidum was
smaller compared to controls. We found more pronounced atro-
phy of a dominant hemisphere in patients and gene carriers, as
well as negative correlation between basal ganglia and cortical
structures volumes and the mutation severity, motor and cognitive
impairment.

KonrakrHbiii anpec: Mnnapuornxun Cepreit HukonaeBuy — T0KT. Me. HayK, mpod., 3aM. IUp. 110 Hayd. paboTe, 3aB. OTI. UCCIEIOBAHUS MO3Ta
OI'bY «HLIH» PAMH. 125367, Mocksa, Bonokonamckoe 1., 80. Texr.: +7 (495) 490-20-43.
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OCO0EHHOCTU JUAarHOCTUKU
CUHJApOMa KapIaJbHOTO KaHaJjia
C IIOMOILBIO 3JIeKTpoMUorpadpuun

1 VJIBTPAa3BYKOBOTO MCCIEIOBAaHMS

C.C. Hukurun, A.A. Macnak, A.JI. Kypenkos, H.I'. Capunkas, C.I. IIpunicrosa

OIBY «HUHU obweis namonoeuu u namogdusuosoeuu»> PAMH;
OIBJILY «Jleuebro-o0300posumentibiii uenmp MUJI Poccuus,
OIBY «Hayunviii yenmp 300posws demeir» PAMH;

OI'BY «Hayunuiii uenmp nesposoeuu» PAMH;

OIBY «l[UTO un. H.H. [Ipuoposa» Munsdpasa Poccuu (Mockea)

Cundpom kapnansroeo kanasa (CKK) npedcmasgasiem coboii 3a601e8anue, Xapaxmepusyoueecs 1y8cmeumenbHbiMy u 08UamesbHbiMu RPOSGACHUAMU, C65-
3aHHbIMU ¢ Komnpeccueli cpedurnoeo vepea (CH) Ha yposte 3anscmos. Leavio Hacmosiuezo uccaedoganus 56uA0Ch CpasHenue 08yx OUAHOCTUMECKUX Memo-
doe — anexmpomuoepaguu (OMI) u yrvmpazeyxosoeo ucciedosanus (Y3H) — 0as ycmarossenus Haubosee mouHo20 u HA0eNCHo20 cnocoda OUuazHoOCMuKU
CKK. Bovuu uccaedoganvt 67 nayuenmos ¢ Kaunuueckum ouaenozom CKK u 42 300poswix dobposonvua 6 kavecmese epynnvi Konmpoas. s memodos IMI u
Y3U Gviau eviuuciens: noxasamenu vygcmeumenbHoCmy u cneyu@uuHocmu, a maxaice onpedenena cmenerv nopaxcerus CH ¢ nomoussro smux mexnonoeui.
Uyscmeumenvrocmo u cheyugpuurocms oas IMI cocmasuna 93% u 97%, a oas Y3U — 85% u 73% coomeemcmeenno. Cmenenu nopaxcenus CH, onpede-
nennvie ¢ nomougvto IMT u Y3U, ne coomsememesosanu opye dpyey. Ilo nauwum dannvim, memod IMI obaadaem bonbuieil uygcmeUmenbHOCMbIO 8 CPABHEHUU
¢ Y3U npu ouaenocmuxe CKK. Memod IMI makace nozsoasiem KoauecmeerHo oyenugams cmeners nopaxcenus CH, 6 mo épems xax Y3H daem npeumy-
wecmeerHo kavecmeernyio ouyenky nopaxcenus CH npu CKK.

Kmouesble c/i0Ba: CHHIPOM KaprnaJbHOTO KaHata, TYHHE/bHasl HEBPOTATHS CPEIMHHOTO HEPBA,
VIBTPa3BYKOBOE MCCIENOBAHNE, SMEKTPOHEHpOMIOrpadys, IMarHOCTHKA.

WHIPOM KaprajbHOTO KaHala MpeacTaBiseT IlanpenTnl H MeTOBI HCCIEIOBAHNS

co0oil 3a00JIeBaHME, XapaKTEPU3YIOIIEECd UyB-

CTBUTCIIPHBIMU M IBUTATCIbHBIMA TIPOABICHUA- [poBeneHO MPOCTIEKTMBHOE MCCICAOBAHUE TI0 TUITY «CITydali-

MU, CBA3AHHBIMM C KOMIPECCUCU CPCOMHHOTO KOHTpOJIb»>. JIJ1st 51010 13 384 4est., oOpaTUBILKMXCA Ha TIPUEM C

HepBa Ha ypoBHe 3arsicThs [1, 4, 5]. CKK siBsier- 3a00eBaHIAMU TTepU(BEPUYECKOIT HEPBHOM CHUCTEMBI, ObLIN
€S CaMbIM PAaCHpPOCTPAHEHHBIM TYHHEJIbHBIM CHHIPOMOM Ha OTOOPaHbI 67 MALIMEHTOB ¢ KITMHIMYecKMU mpr3Hakamu CKK —
DYKE. HeCBoeBpeMeleoe BbISB/ICHHE U JIeUeHNE CKK npuso- 57 eHIWH 1 10 MyXduH B Bo3pacte oT 25 10 79 JieT (cpeHHuii
AT K HEoOpaTMMOM yTpate (QYHKIMA KUCTH 1 CHIKCHHIO BO3pacT 55,8 jer), U3 KOTophIX 27 Yel. MMETU CUMIITOMBI Ha
KauecTBa XWU3HHU, UTO OIpeHeseT HeOOXOOMMOCTh paHHE olHoI pyke, 40 — Ha 06enx pyKax. TAKIM 06pa3oM, B OCHOBHYIO
anarnoctiky i evernst CKK (2, 3, 8]. rpymay Bouutd 107 ciayyaeB CKK. [InarHo3 ctaBujIcs COIIacHO

KputepusiM KiuHudeckoil auarHoctuku CKK AmepukaHckoii
«30/10THIM» JMarHoctuyeckuM crangaprom ana CKK accolMalny IMarHocTUYecKoit Meauuuubl (AAEM) nepecMot-
ABJIAETCS MeKTpoMuorpadus. B mocientee BpeMs B JIuTe- pa 2002 1., KoTopsle mpeacTaBaeHs! B Taom. 1 [10, 11].
paType 4acTo BCTPEYaloTCsl COOOIIEHHsI O BHICOKOI AMarHo-
CTMYECKOH LEHHOCTH YILTPA3BYKOBOH AMATHOCTMKM IS B rpymmy KoHTpost ObL1 0TOOpaH 41 yenl. B Bo3pacte oT 25 10
JIaHHOIi NIaTOJOTUH, 1 AaXe GbU1 POBEAEH Psill HCCIEN0Ba- 89 ner (cpennuii Bospact 51,9 net) Ge3 BbllIENePEYNCIEHHBIX
HUM, TAC CPaBHMBAIaCh AMArHOCTUYECKAs 3SHAYMMOCTDH CHMIITOMOB U TaKUX COMYTCTBYIOLIMX 3a00JI€BAHNUIA, KAK caxap-
o6oux MeTon10B [16]. HBIH IMabeT, peBMATOMIHBI apTPUT, aKPOMETalus, a TakxKe
npu orcyrcTBuu OepeMeHHoCcTU. JanHble rpynmnbsl CKK u

Ileablo HACTOSIIETO UCCIENOBAHUS ABUIOCH CPaBHEHME Ha TPYIIbI KOHTPOJIS MPUBENEHBI B Ta0I. 2. Bo3pact obeux rpynn
COOCTBEHHOM MaTepuae IByX IHarHOCTHYECKUX METOOB — uMen 0JIM3Koe K HOPMAJIbHOMY paclpeieieHue, CTaTuCThuye-
OMI u V3 — ang ycraHoBieHUs Haubojiee TOYHOTO | CKM 3HAUMMbIX Pa3IMuMil MEXIy rpynnaMu (B T.4. 110 MOKa3a-
HagexHoro crnoco6a auarHoctuku CKK. B paGote nposo- TENSIM [0/1a) He ObLIO.
JIUIIOCH OTIpefie]IeHIe YYBCTBUTENLHOCTH U CIIEU(HIHOCTH
BBILIEYKAa3aHHBIX METOMOB, BBIPAGATHIBAJICS ONMTMMATbHBIN BMT y naumentos ¢ CKK npoBomiach ¢ Lefbio onpeieeHus
aJrOPUTM JMAarHOCTUKHU, a TaKxXe 00CyXnanach LeJIecoo0- HapyieHus nposenennst o CH Ha ypOBHE 3arisiCTbs, a TAKKE
Pa3sHOCTh MX COBMECTHOTO MCIONB30BAHUSA U BO3MOXHOCTH JUTSl MCKJTIOYEHHUS IPYTOii TIATONOTHH, TIPH KOTOPOH TTOpaXKaeT-
MPOTHO3MPOBAHUA U onpeneneHus TakTuku neyeHns CKK. cst CH [8]. Bo Beex CIydasix MpoBOIMIOCH HCCIEIOBAHHE CPe-
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Tabmua 1: Knunueckue puaroctuueckue kputepun CKK cornacto AAEM, 2002.

Kputepmu BI04EHMS:

1. CeHCOpHbIE CUMMTOMbI (OHEMEHIE W/WnK MIOKANIbIBAHME), MO KpaiiHeil Mepe, B ABYX
nanblax (nanbub! 1-IV) B nepuos He Metee 1 mecsiLia. CEHCOPHIE CUMMTOMbI MOYT ObiTb
MOCTOSHHBIMIA WM HEMOCTOSHHBIMM (B Cy4a€ NOCTOSHHbIX CUMITTOMOB JOMXEH ObiTh
NEpHOz. BPEMEHH, KOrZia CUMMTOMbI Bbii HENOCTOSHHbIMM). BbiLLENEpeYMCAEHHbIE CUMTO-
Mbl MOTYT COMPOBOXAATLCS 60MbI0, HO M30/IMPOBaHHbI 60NIEBO CUKIPOM He SBnseTCA Yoe-
JLVTENbHbIM OCHOBAHUEM [N19 NOCTAHOBKY [VarHo3a.

2. CeHCOPHbIE CUMTOMbI (OHEMEHUE W/Wi NOKANbIBAHIE) YCUIMBAIOTCS XOTS Obl OZHIAM
(aKTOPOM M3 HUKENEPEUVCIIEHHIX: COH, BbIHYXAEHHAS 1038, MOBTOPSIOLLMECA ABUXEHVS.
3. CeHCOpHbIE CUMMTOMbI (OHEMEHHE /Wi NOKaNbIBaHIE) 0OMErYBOTCS XOTA Obl OBHUM
(aKTOPOM M3 HUKENEPEUVCTIEHHIX: BCTPAXMBAHME VMM U3MEHEHIE MONIOXEHNA PYKH, HOLLE-
Hue OPTE3a Ha 3anscTbe.

4. Bonesoii cuHApOM B0Ee BbIPAXEH B 3ANSCTbE, KUCTI WM MabLiAX, HEXENM B JIOKTE,
nneye v Lwee.

Kputepum ucknioyenms:

1. CeHCOpHbIE CHMNTOMbI NPE06NAKAIoT UK U30IMIPOBAHHO BLISBASIOTCS B MU3MHLLE

(B 30HE MHHEPBALIM JIOKTEBOTO HEPBA).

2. Bonb B Lwee unm nneye MPEaLLECTBYET NAPECTE3NsIM B NanbLaX (LueiiHas paavkynona-
MR /WM NNeyeBas niexconaTms).

3. OHeMeHve u/unu nokanbiBaHe B CTOMax NPEALLECTBYET WM COMPOBOXIAET CEHCOp-
Hble CUMMTOMBI B KUCTAX (NOAMHeAponaTws).

4. [laHHble aHaMHe3a, Gr3MKabHOrO 0CMOTPA, YKa3bIBAIOLLME Ha APYTYHO NPUYMHY CeH-
COPHbIX CvMMTOMOB (naronorist CH npokcumarnbHee kapnaslbHoro kaHasa, HeBponaTks nok-
TEBOr0 1 J1y4eBOr0 HEPBOB, N1IE4EBAs MIEKCONATIS, LeitHad PABMKYNonaTus, naronorva
FOMOBHOMO M CTIVHHOMO MO3ra, NOMMHeIAponaTus).

Tabmua 2: KNMHUYECKe XapakTepucTIAKi NALYEHTOB W TPyl KOHTPONS,

Tpynna CKK | Fpynna koxTpons

(n=107) (=41
Boapact 55,8+11,7 51,9128
M:X 22:85 11:30
YyBCTBITENbHBIE HApYLLEHNs B I—IV nanbLiax pyk 105 0
MapecTe3u B KMCTV WM MabLiaX pyk 102 0
HOuHbIE/YTDEHHIE CHMITOMbI 92 0
OHeMenvie 1 napecTeavu, obnersaioluyecs 7 0
BCTPSAXVIBHUEM/YLOOHLIM NONIOXEHVEM KICTU

JTVUHHOTO U JIOKTEBOTO HEPBOB Ha 00EMX pyKaX C MOMOILbIO
CTaHIApTHBIX TNporpaMM Ha ajektpomuorpade KeyPoint
(Medtronic, danus). UccnegoBaHue MpoOBOAMUIOCH B TEIIOM
MOMEILEHUM M0 MeToAMKaM, pekoMeHaoBaHHBIM AAEM [10]:

1) Memoduxa 1 ocHOBBIBaJach Ha OIpEHEICHUM Pa3HUIIBI
JIATCHTHOCTEH CEHCOPHBIX OTBETOB (IIOTCHIIMAN NEHCTBHUS
HepBa — [1]]a), KoTophie perucTpupoBanuch ¢ IV nanabLa Kuctu
MpY Pa3mebHON CTUMYJISIUK CPEAMHHOTO M JIOKTEBOTO
HepBoB. Pasuuiia narenTHocTel > 0,4 MC cunTanach MaToJIoOTH-
yeckoii. OMI'-uccnenoBaHue BHIMOIHSIOCH IyTEM CpaBHEHMUS
CKOPOCTH TIPOBEICHHUST UMITYIIbCa II0 YYBCTBUTEIBHBIM BOJIOK-
HaM CPEeAMHHOTO M JIOKTeBoro HepBoB (JIH) mpu anexrpuye-
CKOM CTUMYJISLMM IMpOKCUMAaJbHEe 3arsiCTbsl, KOTma KaTo.
CTUMYJIMPYIOIETO 3EKTPOa PacIoNaraics MeXIy CyXOXH-
JIMSIMU JTy9eBOTO CTHOATENS 3aIsICThs M JIMHHON JTaIOHHOMK
MBIILIIBI HA PACCTOSIHUU 14 CM OT aKTUBHOTO PETMCTPUPYIOILIEe-
ro sjekTpona. Perucrpupyoniye 3aekTpoasl noMelnany Ha IV
Tajblie KMCTHU, TIPM 3TOM aKTHBHBIN 3JIEKTPON HAXOMUICS Ha
MIPOKCUMAJIbHOI (haaHTe masblia, a peepeHTHBIN — Ha Cpeji-
Helt (puc. 1). laHHasa MeTonuKa obagaeT BbICOKON YyBCTBU-
TEJBHOCTBIO ¥ crieUPUIHOCTBIO — 85% 1 97% cooTBETCTBEH-
Ho (o maHHBIM AAEM, 2002). B 10 e BpeMsi HEKOTOphIE
aBTOPHI YKa3bIBAIOT Ha HEIOCTATOK JaHHON METOIVKY Y IAIlH-
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puc. 1: TexHuka METOAMKM 1 C M3MEPEHMEM Pa3HULbl ATEHTHOCTEN CEHCOPHBIX
oeetos Beteeit CH v JH ¢ IV nanbLia KUCTV C NOMOLLbIO Pa3aenbHOIA aHTH-
[POMHOIH CTUMYNISILIM KXOrO HEpBa.

€HTOB C Pa3MepPOM KUCTU OOJIBILE CPEAHETO, T.K. B 3TOM CIIy4ae
MpY COOJMIONEHUU PACCTOSIHUS B 14 CM CTUMYNSILMST MOXET
MPOUCXOJUTh AUCTANIbHEE KapnaibHOU cBa3ku [15]. [ns Toro
YyTOOBI M30€XaTh BO3MOXHOM METOAMYECKON OLIMOKMU, BCe
MALMEHTH TaKXe ObLIM 00CIeT0BaHbl C UCTIONB30BAHUEM BTO-
POV METOUKH.

2) Memooduxa 2 (uccinenoBanue (GpyHKIIMOHAIBHOTO COCTOSTHUS
CH) ocymectBisiach aHaJIOTMYHO ITIEPBOM METOOMKE, HO
PEerucTpUpyIole 3JEeKTPOIbl pacroiaraluch Ha MPOKCH-
MaJIbHOU (panaHre (aKTMBHBII) U IUCTAIBHOM (pedepeHTHBI)
YacTU cpemHeilt ¢hagaHTU yKaszaTenbHOro majibia. [lpu stom
CTUMYJISITOP pacriojiarajcsi MpoKCUMajibHee KapralibHOU
CBA3KM 0€3 (PUKCHUPOBAaHHOTO PACCTOSHUSA OT KaToma IIo
aKTHBHOTO 3nekTpona (puc. 2). Ilposenenue mMmyasca mo CH
CYMTAIOCh HAPYILIEHHBIM MPY U3MEHEHUM OTHOTO U3 CJIeNyI0-
KX TI0Ka3aTelell: mucTanbHas jareHTHOCTh ([J1)>3,6 mc,
ammutyna S-oteera (ammutyna I11 wepsa) CH<15 MkB,
CKOPOCTb PACpOCTPaHEHUS] BO30OYXIEHUS MO CEHCOPHBIM
BosokHam (CPB-CB)<56 m/c [4]. B ciyvae BbIsSIBICHMS n3Me-
HeHHbIX DMI-mokazareneit CH omeHMBanIuMch aHATOTUYHBIC
nokasatenu JIH, npu 3TOM CEHCOpHBIN OTBET OMpenesics C

puc. 2; TexHUKa METOMMKI 2 C UCCNIESI0BAHIEM CEHCOPHbIX BONIOKOH CH Ha Il nanb-
LIE C MOMOLLIbIO QHTUTIPOMHON CTUMYSLIAN,
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puc. 3: S-OTBET CPEMHHOr0 HepBa (BEpXHWI OTBET, MOKa3aHa YBENMYEHHas [0
4,6 MC AMCTanbHas NMATEHTHOCT) U S-OTBET MOKTEBOTO HEpBA (HUXHUI
OTBET, NM0Ka3aHa HOPMa/lbHast AUCTaNbHAs NIATEHTHOCTb — 2,5 MC) Npu npo-
BEMEHMN MeTOMKY 1 1 perucTpaLuy oTeToB ¢ IV nanbLia kveT,

6e3pMstHHOTO manbira. Ha puc. 3 mpencrabireHa DMI manmeH-
ta ¢ CKK ¢ usmenenneiMu CH u JIH. JlanHas MeTonuka mos-
BOJISIET HE YYMTHIBATH pa3Mephl PYKHM TMalmeHTa. MeToaunka 2
MPOBOAMIACH BCEM IallM€HTaM IMapajllelbHO ¢ METOIMKOM |
JUIS OTIpefeeHus] ONTUMAaJIbHOTO anroputMa OMI-uccneno-
BaHud y manueHToB ¢ CKK.

YyBCTBUTENBHOCTh U CHENU(PUIHOCTD, OMpeleieHHbIE Ha
BBIOOpKE HAIIMX ITAIIEHTOB, TOCTOBEPHO HE Pa3IMYaICh U
coctaBuin: 1 MeTonuku 1 — 83% u 96%, a 171t METOIUKH 2 —
82% 1 98% cootBeTcTBEHHO. YyBCTBUTEIBHOCTH METOA OIIPE-
JENISUIACh KaK OTHOLIEHWE UCTUHHO-IIOJIOXUTEIbHBIX Pe3yiib-
tatoB (UIT) k cymme UIT 1 10XHO-OTpULIATENBHBIX PE3YIbTa-
toB (JIO). CieuucpuyHOCTh METOAA OMpeaesiach KaKk OTHO-
HICHIe MCTUHHO-OTPHUIIATENBHEIX pe3ynbratoB (MO) x cymme
MO un noxHO-TIONOXUTENbHBIX pe3ynsratoB (JITT) [6].

Y31 BhIMOMHSIOCH BpauyoM (HYHKIIMOHATbHON AMArHOCTUKM
Ha anmnapate Philips JU 22 naturkamu ¢ yactotoit 1o 15 MIi1.
[MauuweHT Haxomwicst B TOJOXEHUM CUJAS, TIPEATUIeYbe — B
MOJI0KEHUY CYTIMHAIIMU, KUCTh — B HEUTPATbHOM TOJIOXEHUU.
OueHMBAMNCh 1IEJOCTHOCTh HEpBa 0030PHO OT JIOKTEBOTO
cycTaBa [0 KUCTH, CTENeHb MOP(OIOTMYECKUX U3MEHEHUN
cpenunHoro HepBa (CMU-CH), uamepsiiuch myprHa 1 BbICO-
ta ctBosia CH Ha Bxojie B KapnaibHbIi KaHa (Ha YPOBHE TOPO-
XOBUIHOHM KOCTH) U Ha BBIXOJE (Ha ypOBHE KpIOUKa KPIOUKO-

puc. 4: Pasmepbl CH, u3mepenHbie ¢ nomolubio Y3W Ha NpoKCUManbHoM M avic-
Ta/IbHOM Y4aCTKaX HEpBa.
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BUJIHOW KOCTM) ISl ompeneneHus creneHu yiomieHus CH
(CY-CH) Ha ypoBHe KapnajbHOro KaHana. OueHka cpeAMHHO-
ro HepBa o Y3 U npoussopunack rmo napamerpaMm CMU-CH u
CY-CH.

[Mockonbky CMU-CH siBnsieTcsl KaueCTBEHHBIM MOKa3aTeNeM,
OH OIIEHMBAJICS TIO IUCKPETHOM IITKaJIe IO CTETIeHN U3MEHEHU I
ot 0 mo 3, roe:

* cmenens () (HET U3MEHEHNT);

* cmenenv | (MUHAMAJIbHBIE U3MEHEHUST) — CHIDKEHUE 3XO-
reaHoctt CH ¢ coxpaHeHHO# TuddepeHIMPOBKON TyIKO-
BOM CTPYKTYpHI,;

* cmenenb 2 (MI3BMEHEHMS CPEAHEN CTENEHU TSXECTU) — CHU-
XeHre 1udepeHInPOBKY IyYKOBOM CTPYKTYpPBI HEPBA;

* cmenenv 3 (rpyOble U3MEHEHMS) — OTCYTCTBUE AU(hepeH-
IUPOBKHY ITYYKOBOM CTPYKTYPHI HEPBA, a TAKXE BEIPAXXKCHHAS
nedopMaliys HepBa, HalIPUMED, MO TUITY «[1€COYHbBIX YaCOB»

[19].

Inst ouenku CY-CH ¢ nomoipio Y3W-naturika nom npsiMbiM
VIJIOM K HepBY U3MEPSUTICh BBICOTA Y ITMPUHA HEPBHOTO CTBO-
JIa Ha IIPOKCHMAJIbHOM U JUCTAIbHOM Y4acTKaxX KapIaabHOIrO
KaHajla, a TakXe BBICYMTHIBAIIOCH OTHOLICHME LIMPUHBI K
BBICOTE, T.€. CTETIEHb YILIOIIEHUS (puc. 4).

Cratuctuyeckast 00paboTKa TaHHBIX MPOBOIMIACH C WUCTIONb-
3oBaHMeM mporpammbl SPSS 12.0 u craTucTHYeCcKOro makera
nporpammbl Microsoft Excel 2003. bbiiu npoBeaeHbl qucnep-
cuoHHbIl aHam3 (ANOVA), t-tect CThiofieHTa Ha 1OCTOBEp-
HOCTb pa3IMyuuii MexXay Ipymnmnamu u KoppeJsiuus [TupcoHa.

Pe3synsraTel H 00Ccyx1eHHE

DOMT. JlarenTHOCTh, amrumMtyga M-otBeta u I1/I Hepsa, a
TaKXe CKOPOCTb PacIpOCTPaHEHUST BO30OYXIEHUSI IO MOTOP-
HbIM BojiokHaM (CPB-MB) u ckopocTs pacmpocTpaHeHUst
BO30YXIeHHS 10 ceHCOpHBIM BosokHaM (CPB-CB) mpen-
CTaBJIeHbI B Ta0J. 3 (B BUIE CPeAHEro 3HaYECHUS U CTaHOapT-
HOTo OTKJIOHeHMsI). OCHOBHbIE aHaIM3UpYeMble MOKa3aTeIu
rpymmsl KoHTpojs u rpynmsl CKK — mateHTHOCTD, aMIuInTy-
na M- u S-otrBetoB, CPB-CB — 3HauMMO OTIMYAIUCh MEXIY
rpynnamu KoHTpoJs u CKK (p<0,05).

Tabmmua 3: PesynbTarel IMT-1CCRER0BaHIS CEAVHHOTO HEpBa.

Mokazarenu CKK (n=107) rpynna_xoquom
(n=41)
JlvcTanbHas laTeHTHoCTb M-0TBETa, MC 5,71£2,0* 3,2+0,4
Pe3upyanbHas aTeHTHOCTb, MC 45+19* 2,204
AvnnuTyga HeratueHoro niuka M-oteeta, MB 54+3,1* 10,0£2,3
CPB-MB, m/c 53,0£6,5 62,1£5,2
TNatenTHocTb MM HepBa Ny CTUMYASILMM 3519 T 95409
Ha 3angcTbe, MC e e
Avnnvryga ML Hepea 0T U30MHAN "
J10 HEraTUBHOTO MuKa, MKB 11,5£102 2,548,
CPB-CB, m/c 31,8+16,8 60,64,5

Tpumeyatme: * — ypoeHb 3Hayumocn p<0,05.
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Tabmua 4: YyBCTBUTENLHOCTL M CrieumdmiHocTs IMI npu auarkocTuke CKK.

CPB-CB<49 m/c | CPB-CB<51m/c | CPB-CB<56 m/c

YyBCTBUTENBHOCTD 95% 93% 88%

83% 97% 98%

CneundmyHocTb

o A OO N
L

Yucno 60NbHbIX

12 16 2 24 28 32 36 4 44 48 52 56 6 64 68 72
CTeneHb YNoLLeHNs HepBa (OTHOLLEHIE LUMPHHBI K BBICOTE CTBO/A HEPBA)

puc. 5: Pacnpenenenue pesynbratos nokasatens CY-CH npu Y3W y nauventos
¢ CKK.

B rpynme CKK B 12 cinyyasix u3 107 ODMI He BbIsIBUIA KaKUX-
JIM00 MATOJTOTUYECKUX U3MEHEHWIA. B 9TOM CBSA3M 114 yydie-
HUSI IUATHOCTUYECKUX PE3YIETATOB B METOAMKE 2 Mbl U3MEHHU -
JIM TPaHMLIbI HOPMaNbHBIX 3HaUeHUH 1715 oka3aresisi CPB-CB
1o 51 m/c u 49 M/c, Tocne Yero MmpoaHaIM3upOBaIM TPYITITY
CKK erie gBaxabl, C4UTAs U3MEHEHMUS ATOJOTMYECKUMMU TIPU
CPB-CB<51 M/c u <49 M/c cOOTBETCTBEHHO. DTO TIO3BOJIUIO
CHU3UTB YKCIIO JIOXHOOTPUIIATETBHBIX PE3YIBTaTOB ¢ 12 10 7 1
MOJYYUTh ONITUMAJIbHOE COYETaHUE YYBCTBUTENBHOCTH U CIIe-
muduuHoct — 93% 1 97% COOTBETCTBEHHO IPU MOIPAHUY-
HoMm CPB-CB=51 m/c. [Ins cpaBuenus: npu CPB-CB=56 m/c
YYBCTBUTEJIBHOCTb M CTieLMPUUHOCTh cocTaBuiu 88% u 98%, a
npu CPB-CB=49 m/c — 95% n 83% (Tabumn. 4).

Y3HU. CY-CH Bapbuposana B rpymre nauueHToB ¢ CKK B mpe-
nenax 1,5-7,0 (3,53%1,21), B rpynme KOHTpoJs — B Mpefaeaax
1,5-3,9 (2,9%1,5). Ha puc. 5 mokazaHsl pe3yasratel Y3U y
nanueHToB ¢ CKK.

CHZpOM KapnasibHOro KaHana

Tabwua 6: YyBcTBUTENLHOCTL 1 CelmduaHocTb Y3U npu auarHocTuke CKK.

Cy-CH Y3U CH (1,7) Y3UCH (1,7) Y3U CH (4,5)
YyBCTBUTENLHOCTD 97% 73% 32%
CreuduyHocTb 48% 64% 75%

CMU-CH CreneHb Mopgonornyeckux uamerenmit CH 1, 2 unm 3
YyBCTBUTENBHOCTD 85%
CreupduyHocTb 73%

IToxazarens ymiomeHus «1 : 3,0» okazajucs ONTUMaIbHBIM C
TOYKM 3pEHMSI COOTHOIICHHSI YYBCTBUTEILHOCTH U CHICLIU(IY-
HOCTH, HO TIpM 3TOM YKa3aHHbIe IapaMeTphl OCTaBaIUCh
JOCTaTOYHO HU3KKMHU.

Kax n3BecTHO, CEHCOpHBIE BOJIOKHA HANOO0JIee YyBCTBUTEHHBI
K Komrpeccun, moatomy mpu CKK ceHcopHbIe BOTOKHA 00bIY-
HO paHbIle JAEMOHCTPUPYIOT MAaTONOTMYecKre M3MEHEHUS Ha
DM -uccnenoBanuu, yeM MOTOPHBIE BoJiokHa [3, 13, 15]. Kak
BuaHO u3 tabn. 7, CPB-CB nokasana HanboJbliee Y1CiIo Kop-
pessuuii cpeHel U BBICOKOM CTeMeHN MEXIy pa3HOOOpa3HbI-
MU aHaTM3UpyeMbIMU TapaMmerpamu. Hamum HaOmogeHus
nokasanu camoe paHHee usmMeHenue CPB-CB u3 Bcex ocTanb-
HbIx OMI -nokasareneii mpu HadanbHbIX TposiBNeHUsIX CKK 1
HanOOJBIIYI0 NHHOPMATUBHOCTD TAHHOTO TIOKA3aTelIsl.

JlatentHocts I1JI HepBa (S-0TBeTa) CUMTAaeTCS OCHOBHBIM
mokasaresieM B paHHelt nuarHoctuke CKK, xotopslit, mo naH-
HBIM Pa3HBIX aBTOPOB, MMEET YCIOBHYIO HOpMY OT 3,1 Mc 110
3,8 Mc [5]. Kak BumHO 13 Tabi1. 7, TaTeHTHOCTH S-OTBETA ITOKa-
3aja cpefHiol Koppensuuio Toiapko ¢ CPB-CB (r=0,51),
orcyrctBue koppensauuu ¢ CPB-MB (r=0,05), amnaurtynoit
S-otBera (r=0,2) m ammumutymoit M-otseta (1=0,1). BepostHo,
JATEHTHOCTh S-0TBeTa B OOJbILICH CTENEeHM MOABEpKEeHa

Tabmua 7: Crenenb Mopconoruieckyx uamenemit CH 1, 2 uim 3.

Kak Bugno B tabn. 5, B rpynne CKK namMeHeHuit co CTOPOHBI cwy- [Pase-| D1\ Amn. | oop | Jlar. | AMn. | pp
CH He 651710 BIsIBIIEHO Y 15 manuenTtos (14%), MUHUMATbHAsS CH | PeL | M- M- g S- S- cg | M
CMMU-CH BoisiBiena y 27 nauuentos (25%), cpenuss CMU- no Y3U | oteeta | oteeta oTBETa | OTBETA
CH —y 39 (36%), BbipaxenHass CMU-CH —y 26 (25%).
Bospacr | 0,2 | 02 | 00 | 00 | -0 | =00 | -029 | 0,1 | 0,05
Ins onpenenenus noporosoro 3HaueHust CY-CH npu ontu-
MaJIbHOM YyBCTBUTENBHOCTH ¥ crielmpmanoct Y3U-auarto- CMi-CH 0,76**| 0,26 | -005-003| 0 |-0,13|-032*| 0,28
CTUKM HaMU OBIJIO TTpoBeieHO uccaenoBanue rpynmbsl CKK ms
Tpex smnupuyeckux nokasareneid CY-CH — 1,7, 3,0 u 4,5. Paswiepbi 016 | -0,11 | -0,02 | 0,01 | 0,07 | =02 | 0,17
[TonyyeHHBle pe3ysIbTaThl MpeACTaBIeHB B Tabim. 6. flo Y3/
J,JlaT' —0,48* |-0,52**| -0,17 |-0,57**|-0,68**| 1
. -TBeTa
Tabmmua 5; V3VI-n0Kasage|f|1M: CTeneHb MOPQONOTVYECKMX M3MEHEHMIA 1 CTENeHb ™
ynnowenus CH. n. " « "
M-orgera 03* | 01 [03*| 027 |048
Cpentee 3Hauenue |  CTeneHb MOPGONOTMECKUX U3MeHeHMit _ . e
Mokasatenu| = CTaHpapTHoe no rpynnam CPB-MB 005 | 035 | 08 |-046
OTK/IOHEHWe 0 1 92 3
| | | JSTaT- 02 [051% | 017
Tpynna CKK -0TBET
X + Amn. *kk | () ETxK
CMK-CH 1,7£1,0 15 2 35 25 S-orsera 0,7 0,57
CYy-CH 3,53 £1,21 22412 | 28+15 | 36+1,1 | 49+14
lpynna KoHTpOns CPe-CB 089
CMK-CH 0,90,5 30 9 2 0 Mpumesarute: 0< [r|<0,3 — Her koppensim; *0,3< |r|<0,5 — cnabas oppensis Mexay napamerpami; **0,5< [{<0,7 -
CPeaHsA KoppenLws Mexay napameTpamu; ***0,7< |i] — cubHas KoppensLys Mexay napaveTpami; A, — aMnanTyaa;
CY-CH 2,9i1 0 1 ,Qi(),g 3,2i1 :2 41411 - U1 - vcTanbHas NaTeHTHOCTb; 1a. — NATEHTHOCTb; PJ1 — peauyanbHas NaTeHTHOCTb.
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MOTPELIHOCTY M3MEPEHMsI, T.K. B 3aBUCUMOCTU OT Pa3MepoB
PYKU, MPOTOKOJA M3MEPEHHUs, MPEANOYTEHUN CrelraanucTa,
npoBogsiero DMI-uccnegoBanue, u crocoba M3MEpeHUs
(o HETaTUBHOTO OTKJIOHEHUS WM A0 IMKa MOTeHIMaNa) JaH-
HBI MoKazaTesb OyleT KouebaThcsl CUJIbHEE IpYruX MapaMeT-
POB, OTBEYAIOIIMX 32 CECHCOPHBIE BOJIIOKHA.

Amnaumyoda S-omeema T0Ka3aja TEHICHIINIO K OTPULIATEIbHOM
KOpPpEJSILKHY [0 OTHOIIEHUIO K Bo3pacty (r=—0,29), uro, Bepo-
SITHO, TIOIPa3yMeBaeT (PU3MOJIOTHIECKOe CHIDKCHME NTAHHOTO
mapaMeTpa y MOXUIBIX JIUI, TO3TOMY ITOTPaHUYHbIC 3HAYCHUS
JUISL JAHHOTO MoKa3aTensl Koneomotes B npeaenax 15-20 MxB
[4]. AMmMTYya S-0TBETa He IOKa3aia 3HAUMMOM KOppesIiuu
C JJaTeHTHOCTBIO S-oTBeTa B oTMune or CPB-CB. M3 mokasa-
teneit M-otBeta CH Haubonee mHGOpMaTUBHBIM OKa3ajach
IMCTaNTbHAS JIATCHTHOCTb, TI0KA3aBINasi CPETHION KOPPEISIINIO
¢ ammutynoi S-orseta 1 CPB-CB (r=-0,57 u r=—0,68 coot-
BETCTBEHHO). 3aBUCHMOCTb JIATEHTHOCTH S-0TBETa OT pa3Mepa
PYKH, a TaKKe TEHICHIINS K 3aBICUMOCTH aMIUTUTYIBI S-0TBe-
Ta OT BO3pacTa IALMEeHTa BbI3BIBAIOT OOJBINYI0 BapHadeNb-
HOCTb JaHHBIX ITOKa3aTeNell 1 0ObSICHSIIOT 3HAUMMOCTb TOKa3a-
teass CPB-CB.

[pu cpaBHeHUY mMoKazaTeneit DMI ITUIT U3 TPYIIITEI KOHTPOJIS
1 TALMEHTOB ¢ JIOXXHOOTPULIATENbHBIMU pe3ynsrataMu OMT
(n=7) oxasajnoch, yTo cpenHue nokazareau DMI atux cemu
YeJI0BeK 3HAYMMO HE OTIMYATINMCh OT TPYIIIIBI KOHTPOJA, 32
UCKJTI0OYeHMEM aMIUIUTYIsl M-otBeta (p=0,02) (Tabm. 8).
JlaHHBII (haKT MOXET FOBOPUTH O HEOOXOAMMOCTH MepecMoTpa

Tabmaua 8: [lanHbie IMI rpynnbl koHTpona 1 nawwexTos rpynnbl CKK ¢ noxHooTpu-
LiaTeNbHbIMIU Pe3yfbTaTamu.

Tpynna koHT- | JloxXHOOTpULaTENbHBIE

Mokasarenu pons pesynbratel IMI
Jvctanbhas nateHtHocT M-0TBeTa, MC 3,204 3411
Pe3upyanbHas aTeHTHOCTb, MC 2,2+0,4 2,3+1,0
AmnnuTyna HeratveHoro niuka M-oteeta, MB 10,0+2,3 78432
CPB-MB, mfc 62,145, 58,7£19,8
JlarentHocTs M1-Hepsa npu CTuMyASLM
Ha 3aMACTbe, MC 25402 25£1,0
Avnauryza MM1-Hepsa oT M30MUMHWM
[0 HEraTvBHOrO Nika, MKB %,5480 2,8¢12.2
CPB-CB, mfc 60,6+4,5 58,5+20,4

Tabnvua 9: Jlanbie SMT u Y3W naumentos rpynnbl CKK, pasnenenHbie Ha noarpyn-
nbl 0—3 Ha ocHose nokasatens CMU-CH no manHbiM Y3W.

Pasnu- | Pasnu- | Pasnm-

yus yus yus
Tpynnbl 0 1 9 3 Mexay | mexgy | mexay
Yy3u rpynna- | rpynna- | rpynna-
mn 0—1, | Mn 0-2, | mn 0-3,

p p p
Bospact | 47,8416 | 58+15 | 56,6+13 | 5813 | p<0,05 | p<0,05 | p<0,05
CY-CH 2,2+1 | 28+1 | 3641 | 491 | p<0,05 | p<0,05 | p<0,05
Jlat. M 542 542 56+2 | 632 | p=046 | p=0,13 | p<0,05
Aun.M | 5242 | 5142 | 4843 | 46+4 | p=044 | p=0,32 | p=0,28
Nar.§ | 3414 | 3937 | 4114 | 4918 | p=037 | p=0,06 | p<0,05
CPB-CB | 35,5+17 | 37,5¢15 | 30,3+16 | 17,216 | p=0,37 | p=0,20 | p<0,05
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OOLIETIPUHSITON HUXHEN TpaHUIlbl HOpMBI M-0TBeTa, cocTaB-
nsomeir 4 MB [12], B cTopoHy ee yBemuueHus: 10 5-6 MB B
3aBUCUMOCTH OT CPEAHEH MOIMY/ISIIMOHHON HOPMBI.

PesupyanbHast natentHocTh (PJI) He moka3ana OoJbleii nuar-
HocTuueckoit 3Hauumoctu, yemM CPB-CB. Ilo MHeHwuio
W.I1. Kunepsaca, onpenenenue PJI npu TyHHEIbHBIX HEBPO-
MATUsIX Helleecoo0pasHo, T.K. TIPU OMpPeeIeHUU 3TOTO Mapa-
MeTpa MPUHITO CYUTATh YYacTOK HepBa OO BXOXACHUS B
MBIIIITY MHTAKTHBIM (HeropaxkeHHbIM) [ 1, 4]. pyrumu ciioBa-
Mmu, yyactok CH oT JoKTs A0 3amscThsl M3-3a2 4acTOro
BoBieyeHus npu CKK Oyznet Memnats aneKkBaTHOMY OTpeesie-
Huto PJI.

VunreiBasg Oojee BBHICOKHME YYBCTBUTEIBHOCTh M CITCI(PHI-
HocTh Takoro Y3U-mokasarenst, kKak CMU-CH, no cpasHe-
Huto ¢ CY-CH (cM. Tabm. 6), mepBhIii sIBNIsIeTCS HamOoJee
MHOOPMATUBHEIM IJISI M3y4aeMO KaTeropuy ITallieHTOB.
®akr HU3KoI MH(opMaTHBHOCTM Mokasatens CY-CH mpu
CKK mnoarsepxnaercst UCCIEN0OBAHUAMU APYTHX aBTOPOB [6].
CuibHast mosnoxuresibHast Koppessius (r=0,76) mexay CMU-
CH u CY-CH, no HauieMy MHEHUIO, CBUIETEILCTBYIOT O TOM,
qT0 BEIpaxeHHas neopmanust CH mouTn Becerna BeeT K Mop-
(hoJTOTIYEeCKUM M3MEHCHMSM €Tr0 CTPYKTYPHI, YTO, OTHAKO,
MOXeT He cooTBeTcTBOBaTh cteneHu TsokecT CKK. B To xe
BpeMs Ha Y3U vacto 0OHapyXuBalOTCS 3HAYMMBblE MOP(OIIO-
rudeckre n3meHeHus: CH 6e3 BrIpaskeHHOTO €T0 YIUIOMICHHS 1
nedopMalMy, 4To, BEPOSTHO, CBUAETENBCTBYET O CIOXKHOM
MaToTeHe3e Pa3BUTHUS KOMITpecCHoHHOM HeBpomaTun CH.

CornacHo Ta61. 9, 10CTOBEPHBIE PA3IMUYMsI MEXY MOoKa3aTesi-
mu CPB-CB y manuenTtoB ¢ CKK, pa3ouThix Ha TpymIibl MO
TSDKECTHM Ha OCHOBAHMU JaHHbIX Y3U, onpenensiorcst TOJbKO
Mexay kpaiiHumu moarpynmnamu (0 u 3, p<0,05). daHHbIA
(hakT, BEpOSTHO, CBHUAECTEILCTBYET O HM3KON CIIOCOOHOCTH
V3U-merona onpenensts creneHb nopexaeHus CH.

B Hanmx HabmoaeHusx Y3 nokazana HOpMaabHYIO KapTUHY
CH B 15 ciyyasix CKK, Torma kak 9HMI mokasana aHajioruy-
HBI pe3yJbTar B 7 CIydasix; TAKMM 00pa3oM, KOJIMIECTBO JIOXK-
HOOTPMLIATENbHBIX pe3yabTaToB Npu Y3U nmpumepHo B 2 pasa
6ombuie, yeM mpu OMI, uto ykas3biBaeT Ha 60Jie€ BHICOKYHO UYB-
CTBUTEJIBHOCTb MUOTPA(IIECKOT0 UCCICTOBAHUS IS THAarHO-
cruku CKK. Takke maHHbIN (hakT yKa3biBaeT Ha HEOOXOIM-
MOCTb ITOMCKa HOBOTO MATOTHOMOHUYHOTO TIPU3HAKa, OTpere-
nsemoro Ha Y3U, nia HagexHoit auarHoctuku CKK [18, 20].

Koppensuus mexny Y3U u DMI Obuta HaiigeHa TONBKO

onHa — Mexay creneHbio CMU CH u CPB-CB, oHa cocTtaBu-
na r=—0,32 (crabast Koppensaiys). YIUThIBas MMPaKTHIECKOe

== F |

CreneHb Mopdonormyeckux namenexuii CH (nanHble Y3M)
[l Crenetb GyHKUMOHANbHBIX M3MeHeHuit CH (naHHble IMI)

Yucno 60NbHbIX
- N W s D
o O O O O O
1

o

puc. 6 Conoctasnetue pesynstatos IMI v Y3N.

CreneHb uameneHnit CH: 0 — HeT u3MeHeHWi; 1 — MMHUManbHble U3MEHEHNS;
2 — W3MEHEHWS CPEIIHENt CTEMEHN TAIXECTH; 3 — rpybble M3MeHeHNs.
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OTCYTCTBUE KOppensauuii Mmexay saHHeiMU Y3U nu OMI, namu
OBLTO CHENTaHO TIPEIITONOXEHIE O HECOOTBETCTBUY BBIpaKEH-
HocTH u3MeHeHuit Ha OMI' u Y3U mo creneHsaM TsKecTu
Mexmy co0oif. [ MpoBEepKHM 3TOTO MALMEHTHI U3 TPYIIIIBI
CKK 0ObumH pa3meneHBl Ha TPYIIITBL TSDKECTH TI0 pe3yiibraTaM
Y3U u ODMTI. Ing Y3U Obina B3gTa 1IKajaa OLIEHKM Ha OCHOBE
CMMU-CH (cM. pasmen «[lanueHTsl 1 METOOBI»), a A1t OMI
1IKaja TSKeCTH Oblla CKOHCTPYMpPOBaHa Ha OCHOBE MPOTOKO-
Jla Helipodu3nonornueckoit gaboparopun KIMHUKU Meiio
[12, 20].

OMI -mikana tsxkect nopaxenust CH npu CKK:

* rpymma () — OTCYTCTBHME U3MEHEHMIA;

* Ipymma | — yBeqnJeHue JaTeHTHOCTH S-0TBeTa MM CHIKe-
nue CPB-CB;

* Tpymmna 2 — M3MEHEeHUs M3 TPYMIBl | + yBequueHue auc-
TaJIbHOIA TaTeHTHOCTU M-0TBeTa;

* Tpynma 3 — OTCYTCTBHE S-OTBETOB, CHIXKEHME aMILIUTYIbI
M-otBera.

[TomydeHHbIE pe3yIbTaThl 0TOOPaXeHbl Ha puc. 6. B moarpymn-
nie 0 ipeacTaBIeHHI ToXHOOTpHIaTenbHbIe crydan CKK, yka-
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CHZpOM KapnasibHOro KaHana

3bIBalolIMe Ha 0ojiee BBICOKYIO 4yBCTBUTENbHOCTH DOMI'-
Metona. B moarpynme 3 momuHupoBanue cronoua DMI Han
V3U, Bo3MOXHO, OOBSCHSIETCS TeM, UTO TOJIbKO B ITOJIOBMHE
cnyyaeB BeipaxeHHble OMI usmenenuss CH comnpoBoxnaior-
csl IpyOBIMH MOP(DONOTUYCCKMMH H3MEHEHHSIMM HepBa.
HecooTBeTcTBME CTOJOMKOB THUCTOTPaMM YKa3bIBaeT Ha
HecoBnageHue crermeHeil Tsokect CKK, BBIUMCIEHHBIX IO
OMI u Y3U nmapamerpam. JlaHHbliA (akT MOATBEPXKAAETCS U
paboTtamu apyrux aBropos [9, 14, 16, 19].

Takum obOpazoM, DMI obGnamaer Oosbliedl YyBCTBUTENb-
HocTbl0 B cpaBHeHMu ¢ Y3UM npu aumarnoctuke CKK.
Hanbosee qyBCTBUTENbHBINM W MH(MDOPMATUBHBIN JHATHOCTH-
yeckuii nokaszarenb — CPB-CB, ontumanbHoe quarHoctuye-
CKO€ 3HaueHKe KOToporo coctapisieT 51 m/c. CreneHb Mopdo-
normueckux m3MeHeHnit CH okasamach Hambojiee IyBCTBH-
TeJbHbIM Y3 -Ti0Ka3aTeneM, KOTOPhIiA, TeM HE MeHee, 3Hauu-
TEJBHO YCTYIAeT IO YyBCTBUTEIbHOCTH U TouHOocTH CPB-CB.
V3U-nokazatenu B OONbIlIEH CTEMEHU 3aBUCAT OT BO3pacTa
MaIMEHTOB MO cpaBHeHMIO ¢ DMI-mokaszarensmu. Bompoc
JIOCTOBepHOM Kiaccudukauuu tsxectd nopaxenuss CH mpu
CKK ocTaeTcst OTKpHITBIM U TpeOyeT JalbHeHIIero n3y4eHust
1 HOBBIX TIOIXOOB.
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Electromyography and ultrasound studies in the diagnostics of carpal tunnel syndrome
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Key words: carpal tunnel syndrome, tunnel neuropathy of median nerve, ultrasound examination, electromyography, diagnostics.

Carpal tunnel syndrome (CTS) is a clinical condition with sen-
sory and motor manifestations related to median nerve (MN)
compression at the wrist level. The goal of this study was to
compare two diagnostics methods, electromyography (EMG)
and ultrasound (US) examination, in establishing the most
reliable and precise diagnostic approach to CTS. We examined
67 patients with clinical diagnosis of CTS and a control group
of 42 healthy volunteers. For EMG and US, sensitivity and
specificity parameters were calculated, and grading of the

severity of MN injury was assessed with these technologies.
The sensitivity and specificity for EMG was 93% and 97%, and
for US, 85% and 73%, respectively. The severity grades of MN
injury defined by EMG and US did not correspond to each
other. According to our data, EMG has higher sensitivity com-
pared to US in the diagnosis of CTS. EMG also allows esti-
mating quantitatively the severity of MN injury, while US
method shows predominantly some qualitative estimation of
MN injury in CTS.
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KianmHunko-omoxumMmueckas olieHKa
IVMHAMUKU OCTPOro Iepruoaa
YeperHO-MO3IOBbIX 1 COYETAHHBIX
TpaBM

B.A. Canosa, I H. bexnnbckas, E. 1. JIbsosckad, JI.6. Cymnas, JI.T. Kyuun, H.A. Armanckuii, B.FO. IlIkapeaubix

@I'b0Y BIIO Ypanvckuii eocyoapcmeennbiii yHugepcumem Quauteckol Kyasmypol;
®I'b0OY BIIO Koicro-Ypanvckuii cocydapcmeenibiii yuusepcumen,
T'bY3 Obaacmuas kaunuveckas boavHuta No 3;
TEY3 Cmomamonoeuyeckas nosuxauruxa No 1,
T'EOY BIIO [Ouxcro-Ypanvckuii eocyoapemeennbiii meduyunckuii yuugepcumem (Heandunck)

Lleavto pabombi 5645.40Cb U3y4erue KAUHUMECKUX (DeKmos U OUHAMUKU U3MeHEHUs NapamMempos cucmembl nepekuchoeo oxucaenus aunudos (I10J1) u anmu-
OKCUOGHMHOI 3auyumbl NPy AeYeHuy NAUUeHmMos & 0CIMpoM nepuode Yepento-mo3e08biX U COMEMAHHbIX MPAGM NenMUOHbLM NPenapamom KOpmeKCuH.
B pesysomame paGomvl evisenena cnocobHocmb npenapama 0ocmosepho cHuxcamy unmencusHocmo npoueccos TIOJN npu uepenno-mos3eooi mpasme.
Kaunuueciuii sphexm evipasicancs 6 ymenvieHuy acmeHuteckux nposeaeHul, 3amMemHom pacuuperuy 00sema HUMAHUS U NAMAMU, NOBblUEeHUYU padomo-
CNOCOOHOCMU, Y8eauHeHUY MeMna NCUXUMeckol 0esmeabHOCIL, 4mMo HOOMBEPXHCAaocs OaHHbIMU NCUXOMEMPUHECKUX Mecmos. YemarosaeHo, 4mo npumere-
Hile KOPMEKCUHA 8 OCIMPOM Nepuode YepenHo-mo32060i U COYEMAHHOL HepenHO-AUUeEOl MPAsMbl 3HAUUMEAbHO NOBLIUIAC KAYECMBO ICUSHU NAUUEHMO8,
0Ka3bi6aem ce0amueHbLil U anmudenpeccusHbili HGexm, CHuNCaem SMUNCMUHECKYI0 AKMUBHOCHb U YMeHbULAeH YaACMOMY SNUACRIMUMECKUX NPUCTYRO8.

Kiouesbie ciioBa: YE€PEIMTHO-MO3roBasd TpaBMa, COYCTaHHasd TpaBMa, IIEPEKUCHOEC OKUCICHUEC JTUTIAIOB,
AHTUOKCUIaHTHAA CUCTEMA, KOPTCKCHUH.

CHOBHBIM 3BEHOM T1aTOT€HE3a YeperrHO-MO3rOBOM

TpaBMbl (UMT) sBAsieTcs SHAOTeHHAss MHTOKCHMKA-

1S, BBI3bIBAEMAs THIIEPPEAKTUBHOCTBIO MPOTEO-

7133, HAKOIUICHUEM BTOPUYHBIX SHIOTOKCHHOB

MEeNTUAHONW MPUPOIbI, CUCTEMHBIM HapyIIEHUEM
TOMEOCTa3a U BTOPUYHOI TUTIOKCHEH. DT U3MEHEHUSI COMPO-
BOXJIAIOTCSI HApYIIEHUEM YIBTPACTPYKTYPbl MUTOXOHIPUU
KJIETOK M HapylleHHeM 3HepreTuyeckoro obmena [9, 12]. B
HAaCTOsIIIIee BpeMsI He BHI3bIBAET COMHEHMIA, YTO TPOLIECC Tepe-
KMCHOTO OKMCJIEHWS JUITUIOB UTPAET BAXHYIO POJIb B XU3HE-
nesitenbHoCcTH KieTku [8, 14]. TloBblieHHAs WHTEHCUMBHOCTD
[TOJI BoIsIBAsIETCS TP OOJIBIIOM YHUC/e 3200JI€BaHUI: peBMa-
TOMIHOM apTpuTe, Tenatute, UHMapKTe MUOKapaa u 1p., YTO
CBUJETENBCTBYET O LIEJIeCO00Pa3HOCTH UCIMOJIb30BaHUSI B UX
JIeYeHUM aHTUOKCUAAHTOB [7, 20].

Hapymienust sHepreTnueckoro MeTadboim3Ma HepBHOM TKaHM
BHIPaXKaloTcs B Pa3o0ILEHIH OKHUCIUTENLHOTO (GOChOPUINpO-
BaHUs, Tepexo/ie Ha aHa3pOoOHOE JAbIXaHUE ¥ CHIXEHUE OTHO-
mreHnss AT®/AI®. B pesynaprare MpOMCXOOWT 3aKHCICHUE
BHYTpPEHHEH cpenpl (1akTalnumo3), oOpa3oBaHME AKTHBHBIX
(hopM KMcIopona, YTo, B CBOIO OUYepelb, SIBISETCS JOTOMHMU-
TeJbHBIM (bakTopoM MHTeHcHpuKamy [T1OJT [14]. AktuBanys
ITOJI B COBOKYMHOCTM € BO3EHCTBUEM IPYrMX MOBPEXAAIO-
X GakTopos, comyTcTByommux YMT, urpaet KiitoueByo poib
B BO3HMKHOBEHWH W Pa3BUTUU OTeKa TONOBHOTO MO3TIa,
MOBpEXIeHUS TeMaTosHIedhamnyeckoro dapnepa (I'9Db), nes-
MHTErpaluu MeTaboJMYeCcKUX MpoLeccoB B TKaHU Mo3ra [10,
12, 13].

OKucIMTeIbHOE TOBPEXIEHNEe HEPBHOM TKAHM MPUBOIUT K
JIe30praHu3alMy KJIETOYHbIX MEMOPaH, U3MEHEHUIO aKTUBHO-
CTU MeMOPaHOCBS3aHHBIX (DEPMEHTOB U, B KOHEUHOM UTOTe, K
rubeny KIeToK Io MyTH amomnTo3a M Hekpo3a. [TOJI mmeer
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OTHOLLEHKWE M K HapylleHUI0 (YHKLUMOHUPOBAHUS PELENTO-
poB, MeTaboIM3Ma TOPMOHOB, HEUPOTPAHCMUTTEPOB U T.1. |8,
14]. AxruBarus mporieccoB I[10JI 00beKTUBHO XapaKTepHu3yeT
TSKECTh MATOJOTMYECKOro Tpolecca U (DU3HOIOTHYECKOro
HanpspkeHus: TpaBMupoBaHHoro mosra [9, 10, 13]. ITo mepe
aktuBarmu [10J1 HapacTaeT cTemneHb Ae3MHTETPATUBHBIX TIpe-
00pa3oBaHUii MEMOpPaHHBIX CTPYKTYp KJIETOK, CYIECTBEHHO
HapymiaeTcsl UX (YHKLHUSI, YTO MOXET SIBISATHCS MPUYUHOM
6onee Tsxenoit YMT [10,17].

CoBpeMeHHBIE TIPEACTABICHUSI O MPOIEeCcaX, BO3HUKAIOIINX
MpY TIOBPEXICHUSIX MO3TOBOM TKAaHW, JAIOT OCHOBAHUE IS
MPUMEHEHUSI B JIEYEHUU YEPErTHO-MO3TOBBIX M COUYETAHHBIX
TPaBM B OCTPOM TEPUOIE MPENapaToB IEITHIHON CTPYKTYpHL.
KopTekcH — ofiMH 13 HOBBIX MPEMNapaToB 3Toro Kiacca [2, 3, 7,
11, 16]. MexaHu3M JeiCTBUS KOPTEKCUHA CBSA3aH C €0 MeTabo-
JIMIECKOI aKTHBHOCTBIO: OH PETYIUPYET COOTHOIICHNE TOPMO3-
HBIX M BO30YXIAIOIIUX aMAHOKHUCIIOT, YPOBEHb CEPOTOHMHA U
nodamuHa; okasbiBaeT TAMKepruueckoe BiausHUe; oblagaeT
AHTHOKCHUIAHTHON aKTUBHOCTBIO, CIIOCOOHOCTBIO BOCCTAHABIIH-
BaTh OMOBJIEKTPUIECKYIO aKTUBHOCTb TOJIOBHOTO MO3Ta, UMMY-
HOMOJIETMPYIOLIMMH CBOMCTBamu [2, 3,4, 6, 11, 12].

Iesn: M3yunTh KIMHUYECKYIO 3((hEKTUBHOCTD U BIMSHUE TIpe-
naparta KopTekcuH Ha mapametpsl cuctembl [1OJI u comepxa-
HUE METAJUIONPOTEUNOB, 00JaqaloIuX AHTUOKCUIAHTHOU
aKTUBHOCTBIO ((peppuTHHA W IiepyloIUIa3MUHA) B Teparuu
OCTpPOTO TIEPHO/IA YEPETTHO-MO3TOBBIX U COUETAHHBIX TPABM.

ITanuenTs1 1 METOIBI HCCIEOBAHUS

Metomom ciydaitHoii BBIOOPKM OTOOpaHbl 144 mammeHTa c
YepEeIHO-MO3rOBOM M COYETAHHOM TPaBMaMU B OCTPOM II€PHO-
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e, ONMHAKOBBIE TI0 TSLKECTU MopakeHus, B Bo3pacte oT 20 10
45 netr. Bce GonbHbBIE TOMyYaau MACHTUYHYIO 0a30BYIO Tepa-
nuto. [aneHTs! ObLIM pa3feneHsl Ha ABe Tpymnmbl. [pymmna A —
70 yen. ¢ ymmbaMu ToJIOBHOTO Moara Jierkoi (35) u cpenHeit
(35) crenenu TSXeCTH, MOMYYaBIIUe NOMOMHUTENBHO 10 mbo
20 BHYTpMBEHHBIX MHBeKLMiA mupaterama 20% (10,0 mi) mpu
yimoax Jerkoi 1udo cpenHel CTeneHu TSKeCTH, COOTBECTBEH-
Ho; Tpynna b — 74 yen. ¢ ymmbaMu roJoBHOTO MO3Ta JIETKOiA
(37) n cpenneii (37) creneHy TSOKECTH, MOJTyYaBIINE TOTIOTHU-
TeJbHO KopTeKcHH (10 Mr KopTeKCHHA, paCTBOPEHHOTO B 2,0 M1
BOIIBI JUTSI MHBEKIIMH B/M TIpH yimoax Jierkoii cremern — Ne 10
1 TIpY yImmbax cpeaHei crenenu Tsokectd — Ne 20).

C 1uenpio O0OBEKTUBU3ALMM TepaneBTUUECKOTO AEHCTBUS
CpPaBHMBAEMBIX TIPENapaToB M OIIEHKY WX BIMSHUS Ha BOCCTa-
HOBUTENTBHBIC TIPOIIECCH B OCTPOM TEPHOIE YepeITHO-MO3I0-
BBIX U COYETAHHBIX TPABM, KPOME OOIIEKITMHUYECKIX UCCIEN0-
BaHMii, 3JMeKTpoaHIedanorpapuu, sxo3HUedanorpabuu,
PEHTIeHOBCKOM WM MarHUTHO-PE30HAHCHOM KOMITBIOTEPHOI
TOMOTrpa(uu, UCIOIb30BANUCH JaHHBIE HEHPOICUXOIOTUYE-
CKOTO TECTMPOBAHMS U HEBPOJIOTUYECKOTO MccaenoBanus. s
OILICHKY YPOBHS TPEBOTH OOJIbHBIE OBLTH IPOTECCTHPOBAHEI II0
mkane TpeBoru [amunsrona (IITT). TTpu aToM ypoBeHb Tpe-
BOTHM OLIEHMBAJICS CeAyoIIUM obpa3oM: MeHee 17 GajioB —
cnabo BbIpaXeHHast Tpesora, 18—24 6amna — cyOKIMHUYECKU
BhIpaxkeHHas TpeBora, 6osee 25 0aIoB — KJIMHUYECKU BbIpa-
’KeHHasl TpeBora. YpoBeHb nenpeccuu oneHuBaics mo LT
[Ipu 3TOM YpOBEHB AEMIPECCHH OLIEHUBAIICS CIEAYIOLIMM 00pa-
30M: 10 7 0aJyloB — Aerpeccus OTCYTCTBYeT, 7—13 GamnoB —
TIOTPaHUYHOE COCTOSTHME, He Tpeldyrollee MeANKaMEHTO3HOU
Koppekuuu, 13—18 6annoB — nerkas genpeccusi, 18—24 danna
— Jenpeccys CpefHeil cTeleH! BhIpaxkeHHOCTH, Oojiee 25 6a-
JIOB — Tstxenas nenpeccus. sl CyObeKTUBHOM OLEHKM 60U
MAIAEHTH TECTUPOBAIMCH 110 NMATUOAJUTBHOM BU3YaIbHO-aHa-
noroBoii 1mkajue 6onu (BAILI), roe 5 6a110B COOTBETCTBOBAIO
Haubosiee CUIbHOM 60, (0 6aIoB — OTCYTCTBMIO O0H. [list
OIICHKM BBIPAXKEHHOCTH HEBPOJIOTUYECKOTO  HeduIInTa
HCTIONB30Batach yHUpUIMpoBaHHas mKkaina MAST. s oneH-
KM COCTOSTHUSI KOTHUTUBHBIX (DyHKIMI 1cronab3oBaan Lkary
ypoBHE! KOTHUTMBHBIX (PyHkuumil [15]. Ilo maHHOHM wiKane
OTIpeessLIY YPOBeHb HapylieHust pyHkuumit: [ — HeT peakiuu;
II — renepanuzoBanHas peakuus; I — jgoxamu3zoBaHHBIN
orBeT; IV — cnyraHHOCTb-axkutauus; V — CHYyTaHHOCTb-
HeanekBaTHOCTh; VI — cmyraHHocTbh-agekBaTHOCTh; VII —
aBTOMaTU3M-ajfiekBaTHOCTh; VIII — neneHampaBieHHO amex-
BaTHBIC TIOBEICHUECKNE PEaKIMU. Pe3ynmbraT jedeHus paciie-
HUBAJICS KaK XOPOLIMIA MpPU OTCYTCTBUM Kajo0 K MOMEHTY
OKOHYAHMSI JICUCHUST MJIM MX 3HAYUTEbHOM YMEHBINEHUM Ha
(hoHE CYIIECTBEHHOTO perpecca HEBPOIOTMUSCKUX HapYIIe-
HUIA.

YnoBeTBOPUTENBHBINA PE3YIbTaT OTMEYATU MPU YMEHBLIEHUN
CTEeMEeHU BhIPAXEHHOCTH XaJlo0 Ha OHEe YMEPEHHOM MOI0XKU-
TEJBHOI AMHAMUKU HEBPOJIOTUYECKOTO CTaTyca, HEYOBIETBO-
PUTENbHBI — TIPY OTCYTCTBMU IOJOXUTENbHOM IMHAMUKU
kano0 Ha (hoHEe COXPAHSIOIIMXCS HEBPOJIOTMYECKUX Hapyllle-
HWUIA.

IMapametpsr cucremsl [10JI u copepxanue peppuTHHA U LIEPY-
JIOTJIa3MUHA B CHIBOPOTKE KPOBU OMPENE/STUCh Y OOJbHBIX C
YepeITHO-MO3TOBBIMM M COYCTAHHBIMU TPaBMaMH B OCTPOM
neprone (B mepsbie 10—14 mHeit mocne TpaBMBI). [pyrima KoHT-
POoJIst A71s1 COOTBETCTBYIOLIMX MapaMeTpoB cocTaBuaa 30 310po-
BbIX JJOOPOBOJIBIIEB.

Conepxanue npoayktoB ITOJI oueHuBanu cnekrpodoTomer-
PUYECKU B IUITMIHOM 3KCTPAKTe UCCIENIYEMBIX CPEl B TeTITa-
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HOBO W M3OMPOMAaHONbHON (azax MO METOIUKE
N.A. Bonueropckoro u coasT. (1989). Pe3ynbTaTsl Beipaxkaiu
B BUJIE TaK HAa3bIBAEMOTO MHIEKCA OKUCICHHUS, IS YeTo pac-
cuuthiBaiu cooTHomenue E232/E220 (nueHoBbIE KOHbIOTa-
o) ¥ E278/E220 (KeTonueHs! 1 conpskeHHbIEe TpUeHbl) [19].
Jl7st ompeneneHuss KOHEUHbIX MPOAYKTOB MEPEKUCHOTO OKHUC-
neHuss aununoB (IuddoBe 0CHOBaHUS) MCIOAb30BAIU
cnekrpodoromerpuueckuit Meton mno E.W. JIbBoBckoii u
coasT. (1991). OmpeneneHne MHTEHCUBHOCTY MHIYIIMPOBAH-
Horo ITOJI BeimonHsinock no metony E. M. JIbBoBckoit (1998).
KonmyectBeHHOE M3MepeHMe YPOBHS PeppUTHHA B CBIBOPOT-
Ke KPOBH OCYIIECTBIISIOCH METOIOM TBEPAO(hA3HOTO XeMO-
JIIOMUHECLIEHTHOTO MIMMYHOAQHa/I13a B aBTOMaTUYECKOM aHa-
nuzarope IMMULITE Automated Immunoassay System.
OmpeneneHue IepyIoIia3MMHA B CHIBOPOTKE KPOBU IIPO-
u3Boaunoch o Meroxy PaBuHa (1956).

Cratuctuyeckass obpaboTka MaTepuanga BKIOYala BbIYUCIIE-
HUe cpefHero apudmerieckoro (M), ommbKku cpenHeit (m).
IToxazaTenb JOCTOBEPHOCTH pa3IMyuii (p) ompenensics c
ToMOIIIbI0 KoadduimeHTa CTbloAeHTa TP HOPMAJTBHOM pac-
npeneneHnu. Ecnu HabmomaeMblil KOJMMYECTBEHHBIN MPU3HAK
HE MOTYUMHSIICS HOPMATBHOMY pacipeie/IeH IO, TO UCTIONb30-
BaJI HemapaMeTpuiyeckue KpUTepuu ¢ MpUMEHEHUEeM Ko3(-
¢uuuenta U (xpurepuii BunkokcoHa-MaHHa-YuTHu) U
F-xputepust ®uirepa. Boruuncisics mokasarelb JHUHEHHON
KoppeasaioHHoi cBs3u IlupcoHa (r). OO0paboTKa HaHHBIX
TIPOU3BOIMIACH C TIOMOIIBIO JIMIIEH3MOHHBIX TporpamMM STAT,
MicrosoftExcel. Paznuuus cyuTanuch 3HAaYUMBIMU TIpU
p<0,05.

Pe3yibTatsl

JIuHaMuKa HEeBPOJOTMYECKOTo CTaTyca OOJbHBIX B Oaiiax mo
nikane MAST npencrtaBnena Ha puc. 1. Kak BugHO, B rpymie
MALMEHTOB, TONYYaBIIMX B KOMIUICKCE JICUCHUS KOPTEKCHUH,
OTMEYAJICS OTYETIIMBBIA PETPECC 0YAaroBOM HEBPOJOTUYECKOM
CUMIITOMATUKH.

Hapsany ¢ nBuraTeIbHBIMU, YYBCTBUTEIBHBIMU, MO3KEUKOBHI-
MU ¥ APYTUMH OYaTrOBBIMU HEBPOJOTMIECKUMHU HAPYIICHUSIMU
0c000¢ MECTO B KIMHMYECKOM KapTHHE YeperrHO-MO3rOBOI
TPaBMBI B OCTPOM TIepHO/E 3aHUMAIN HEHPOIICUXONIOTNIECKIE
paccTpoiictBa (KOTHUTMBHBIE M TOBEICHUYECKNE), KOTOPHIC B
HEKOTOPBIX CNy4Yassx ObUIM JOMMHUDPYIOLIMMHU CUMIITOMaMU
3a00JIeBaHMs, 0COOEHHO MPH YIINOAX TOJIOBHOTO MO3Ta JIETKOI
U CPEIHEN CTeNEeH! TSLKeCTH. K MOMEHTY BBINMCKM MALIUEHTOB
M3 CTallMOHapa HEWpPOICUXOJNOTMYECKHE HAPYLIEHUS 4acTo
SBJISUTMCH BEAYIIUMU, U JaXe ¢OMHCTBEHHBIME, CHMIITOMAMU
HOpaXKeHUs] HEPBHOM CHUCTEMbI; IIPX 3TOM OHU CYILECTBEHHO
BJIVISUTA Ha pabOTOCIIOCOOHOCTD M KaueCTBO XU3HM. JJnHaMuKa
M3MEHCHMS YKa3aHHBIX ITOKa3aTeneil (TpeBoru, 60mu, aempec-
CHHM Y KOTHUTMBHBIX HapyIlIeHUIt) 10 U HOCIe Kypca JeUeHUs
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puc. 1: [uHamuka HEBPONIOTMYECKOro CTaTyca naumentos rpynn A u b B Gannax
no wkane MAST. Pasnuuus nokasatenedi B rpynne b 1o u nocne neyenus
CTammcTdeckv sHadmmel (*p<0,05).
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puc. 2 [uHamuka nokasarenieit Tpeor, 60w, ZENPECcUM 1 KOTHUTUBHIX HapyLue-
HuiA B rpynnax A u b o v nocne kypca neyexms.

IpeacTaBieHa Ha puc. 2. Kak BUIHO 1moce JJeueHust KOPTeKCH-
HOM oTMeyvasoch foctoBepHoe (p<0,05) KauecTBEHHOE U KO-
YeCTBEHHOC VIYUIICHUE BBITOTHEHUS MCCIEAYeMBIX HEMpo-
MICHUXO0JIOTMYECKUX TECTOB.

Y nauueHToB, MonyyaBIIX JeYeHUE KaK KOPTEKCMHOM (TpyIi-
na b), Tak 1 mupanetaMmoM (rpymmna A), OTMEYEHO CTaTUCTUYE-
cku 3HaunmMoe (p<0,05) yMmeHbIlIeHNe TPEBOTU U JNEMPECCUH.
CornacHo MoJTyYeHHBIM JAHHBIM, TIPU JIEYEHUU KOPTEKCUHOM
oTMeyasics 6ojiee BbIPaXEHHBIA aHTUAENPECCUBHBIN 3hdeKT,
4yeM B Tpymne OOJbHBIX, MOIYyYaBIIUX JeYCHNE MUPALETAMOM;
MIPY 3TOM PA3IUyusl MEXIy IPYNIaMu MOcye JeYeHHs oKas3a-
JIUCh CTAaTUCTUYECKU 3HAYMMBIMU. Y TALIMEHTOB BHIPABHUBAI-
cs1 (DOH HACTPOEHUs!, MOBBIIIAIACH AKTUBHOCTh, UHULIUATHBA.
Y GonbHBIX ¢ TPaBOMOIYLIAPHBIMU JJOOHBIMY OYaraMu oTMeva-
JIOCh YMEHbIIEHHE SU(POPUYHOCTH, TTOSBISIOCH OOYXIEHUE K
LeJICHANPABIEHHOW JAEATeJbHOCTH, BOCCTAHOBUTEIbHBIM
3aHSTUSIM, OCO3HAHUE CBOETO NedeKTa.

TpeBora, 03a00YeHHOCTb, OMACEHHUS, Pa3APaXKUTEIbHOCTD,
HaINpPSKEHHOCTb, YTOMIISIEMOCTb, IYTJIMBOCTh, IIAKCHBOCTD,
4yBCTBO GECIIOKOICTBA, THUIIEPBO30YIUMOCTD, HECIIOCOOHOCTD
paccinabuThes, CTpaxu, OECCOHHHUIIA TOCHE Kypca JeUeHUs
KOPTEKCMHOM yMeHbLIaNKCh Oonee 3HauuTenbHo (p<0,05) mo
CPaBHEHMIO ¢ TIpymmoid A. AHajormyHasi 3aKOHOMEPHOCTb
HabJofanach ¥ U1 KOTHUTUMBHBIX HApYIIEHUI: OHM IOCIe
MPOBEJCHHOrO JieueHUs1 cTaTMcTUYecku 3HauumMo (p<0,05)
YMEHBIIATUCH B 00€MX IPYIIax, IIPKU 3TOM 6oJiee CYILeCTBEH-
Hasl TIOJIOXMTEIbHAs TMHAMUKA BhISIBJIEHA B TPYIIIE MallUCH-
TOB, MTOJTYIABIINX KOPTEKCHH.

OO611as olleHKa pe3y/IbTaToB JICYEHUS B IPYIIAX MPeCTaBICHbI
Ha puc. 3. B rpynme b Ha ¢oHe 1eueHrsT KOPTEKCUHOM ITOJy-
YEeHO CTaTUCTUYECKU 3Hauumo Oojblie (p<0,05) xopoumx u
MEHbIIIE HEYIOBIETBOPUTENbHBIX PE3YJIBTATOB JIEUSHUS, YEM Y
MalyeHToB 13 rpynmbl A. KoauuecTBo yIOBIETBOPUTEIbHBIX
PE3YJIBTaTOB B IPYIIAX J0CTOBEPHO HE Pa3Inyaioch.
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ITpu uccnenosanuu coctosinust I1OJI y maleHToOB BbIlIEyKa-
3aHHBIX TPYIII BBISBJICHO, YTO OCTPBI IEPUOJ YEPEITHO-MO3-
FOBBIX M COYETAHHBIX TPaBM CONPOBOXIANCS CTATUCTUYECKU
3HAUYUMbIM yBenuueHueM mpoayktoB I1OJI B chiBopoTke
KpoBu. B KpoBU MaIueHToB ¢ TpaBMaMu HanboJiee 3HAYUTEIb-
HBIM OBLIO YBeMMYeHMEe KOHIEHTPAIIMY BTOPUYHBIX U KOHEY-
HBIX M30IIPOINaHOJI-pacTBOPUMbIX ponykToB I1OJI: eciau mpu-
POCT MEPBUYHBIX M30MPOIAHOJI-PACTBOPUMBIX MPOIYKTOB
coctaun 320% (rpymma A) u 215% (rpymma b), 1o yposeHb
BTOPUYHBIX YBeJmumiics 1o 406% (rpynma A) u 320% (rpymma
b), a ypoBeHb KoHeuHbIX TIPoayKTOB — 10 508% (rpynma A) u
360% (rpynma b) cootBeTcTBeHHO. BO3pacTana KoHIEHTpalus
1 renTaHpacTBopuMbIx poaykros [TOJI.

[Ipy 4epemHo-MO3TOBOM M COYETAHHOM TpaBMax Hamboiee
3HAYMMBbIM OBLTO YBEJMYEHKE COAEPKAHNSA KOHEYHBIX TeNTaHpa-
CTBOPUMBIX IporykToB — 110 300% (rpynma A) u no 160% (rpymn-
na b), a Taxke BTOPMYHBIX TENTAHPACTBOPHMBIX IPOAYKTOB — JI0
282% (rpyrma A) u 106% (rpymma b).

Uccnenosanue unayuupoBanHoro ITOJI, onpeaensemMoro mno
KOHIIEHTpAIMX TIePBUYHBIX TIPOTYKTOB, BHISIBUIO YBEIUUCHUE
Ha 15% (p>0,05) B rpynie A u Ha 32% (p<0,05) — B rpynme b.
Yposens nnaynuposanHoro I10JI, onpenensemblit Mo comep-
KaHMIO BTOPUYHBIX IIPOIYKTOB, YBeauumiacs Ha 28% (rpymma
A) 1 46% (rpynma b) npu p<0,05.

Omnpenenenue coaepxaHusi GeppuTUHA U LepyIoIia3MUHa B
CBIBOPOTKE KPOBU IOKA3aJ10, YTO IPUMEHEHHE KOPTEKCUHA He
BBI3BIBAET JOCTOBEPHBIX OTIMYMIA X COAEPXKAHUS Y MALIMEHTOB
13 BHIIIEYKA3aHHBIX TPYIIIL.

O0cyxeHne

ITpoBeneHHbIE UCCAEAOBAHMUS MTOKA3aIM, YTO OCTPbIH Mepuos
YeperHO-MO3rOBbIX U COYETAHHBIX TPaBM COIPOBOXIAICS
aktuBanueit I1OJI, o yeM CBMIETENLCTBOBANIO YBEIMUYECHUE
BCeX KaTEerOpwil JHMIIONEPOKCHIOB B CHIBOPOTKE KPOBH.
IManuenTsl tpynn A u b mosiyyanu UAEHTUYHYIO 06a30BYIO
TEepanuio ¥ OTJIMYAINCh TOJHKO UCIIOJb30BAHUEM B IpyIie A
nupalerama, a B rpynme b — KopTekcuHa. AHTMOKCUIAHTHI B
00euX Ipymnmnax He Ha3Hayaauch. [pymbl ObUIM COMOCTAaBUMBI
MO CTEMEHM TSKECTH TMOBPEXIECHMS, BO3PACTy M TONY; Y
MAIIMEHTOB TaKXKe OTCYTCTBOBAIU COMYTCTBYIONIE XPOHITUE-
ckue 3abojeBaHus. OOpaiuan Ha ceOs BHUMaHUe TOT (PakT,
YTO IPH TTOJYYEHUH OOJbHBIMY B KOMITIEKCE JICUSHHUS Iperia-
para KopTekcuH aktuBanus nmpoueccon [10JI 6b1a BeipaxkeHa
B MeHbIIel cterneHn. OCTPHIil Mepro YepermHO-MO3TOBHIX U
COYCTAHHBIX TPABM XapaKTePHU30BAJICS TIOBBLIIIEHIEM YPOBHS
AHTUOKUCIUTENbHOM aKTUBHOCTU, HO, BEPOSTHEE BCETO,
pe3epBHasi MOIIHOCTb AaHTMOKMCIUTEbHOM CUCTEMbI OKa3bl-
BajlaCh HEIOCTaTOYHOM /IS MOJHOM KOMIEHCAIIMM YCUIMB-
mrerocs I1OJI, cooTHolIeHWE M3MEHSIOCH B CTOPOHY IPO-
OKCHIAHTHBIX ()aKTOPOB, 1 OKUCIUTEIbHAS TeCTPYKIIHSI BHO-
cuia, TaKMM 00pa3oM, CBOM BKJIAl B pa3BUBAIOIIUIICS MATO-
Jornvyeckuii mporuecc. I[loloXuTenbHble KIMHUYECKHUE
3¢ eKTh Ha (hOoHE JIeueHMsT KOPTEKCUHOM, BEPOSTHO, MOXHO
OOBSICHUTD KaK METa0OJNYSCKIM MEXaHU3MOM €TI0 IeHCTBU,
TaK U aHTHOKCHIAHTHOI aKTMBHOCTHIO. JIaHHBIE MCClenoBa-
HUS TIO3BOJISIIOT OOBSCHUTH TOT (hakT, YTO y TALMEHTOB,
TIOJTYYaBIINX JieYeHUEe KOPTEKCUHOM, CYIIECTBEHHO YJIy4dIla-
JIaCh Pe3yJIbTaTUBHOCTD MTPOBOAMMOIL Tepanuu. DTo MposIBJIs-
JIoch 60J1ee OBICTPBIM PETrPECCOM 0YaroBOil HEBPOJIOTUYECKOM
CUMIITOMATHKK, COKpAIIeHUWEM ITUTSIbHOCTA HapyIIeHHS
CO3HaHUs, 0ojiee OBICTPHIM PETpeccOM HEeBPACTEHMIECKUX
kano6. Takum oOGpazoMm, 11e1eco00pa3HOCTh MPUMEHEHHUS
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KopTeKcrHa B ocTpoM nepuoge UMT umeeT mocToBepHOE
OMOXMMIYECKOe 000CHOBAHME.

3akmoyenue

MHOTOYNCIEHHBIMA MCCIEN0BAaHUSIMU TOKA3aHO, UTO Ipera-
paT KOPTeKCHH 00J1agaeT TKaHeCIeIU(pIIeCKUM BIUSIHIEM Ha
KOpY TOJIOBHOTO MO3ra, OKa3blBaeT LiepeOpOIpOTeKTOPHOE,
HOOTPOITHOE ¥ TPOTUBOCYIOPOXKHOE AECTBIE, YIydIlaeT Ipo-
LIECCHI 00YICHUS U TTAMSATH, CTUMYIIUPYET perapaTHBHBIE ITPO-
LIECCHI B TOJIOBHOM MO3T€, YCKOPSIET BOCCTAHOBJICHUE (PYHKLIUI
TOJIOBHOTO MO3ra [ocJjie CTPeCCOpHBIX Bo3aeiicTauii [1, 3, 5, 11,
16, 18]. Takxe oT™MeyaeTcsl HATMYNE UMMYHOMOLILY/IMPYIOILETO
adekra y KOPTEeKCHHA, YTO MOXET OBITh CBSI3aHO C M3BECT-
HBIM HEWpOIPOTEKTOPHEIM ACHCTBAEM JaHHOTO IperapaTa (B
YaCTHOCTH, C YIy4YIIeHHEM MeTa00IIM3Ma HEMPOTINHT), a TAKKe
€ro CIOCOOHOCTBIO BOCCTaHABIMBATh pPe3UCTEHTHOCTh ['Ob,
CHIDKATh TPOHUKHOBCHHE aHTUTCHOB MO3ra B KPOBb M TeM
CaMBIM OTPAaHMYMBATh MX KOHTAKT ¢ UMMYHOKOMIIETEHTHBIMU
KJIeTKaMmu [3, 4, 16, 18]. Psamom aBTOpoB 0OTMEUEHBI AHTHOKCH-
JaHTHbIE CBOMCTBA KOpTeKcHHa [2, 6, 11].
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Clinical and biochemical assessment of dynamics of an acute period of brain injury
and combined cranio-facial injury

V.A. Sadova, G.N. Bel’skaya, E.I. L’vovskaya, D.B. Sumnaya, D.G. Kuchin, I.A. Atmansky, V.Yu. Shkarednykh

Ural State University of Physical Culture;
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South-Ural State Medical University (Chelyabinsk)

Key words: traumatic brain injury, combined cranio-facial injury, lipid peroxidation, antioxidant system, cortexin.

The purpose of the study was to assess clinical effects and
dynamics of the changes in the parameters of lipid peroxidation
and antioxidant system in patients with acute traumatic brain
injury and combined injuries treated with the peptide drug cor-
texin. As the result of this work, the ability of the drug to reduce
the intensity of the of lipid peroxidation process in brain injury
was revealed. Clinical effect was expressed by the reduction of
asthenic symptoms, significant improvement of attention and

memory, and increase of the working capacity and the tempo of
mental activity, which was confirmed by psychometric tests. It
was shown that cortexin use in an acute period of traumatic brain
injury and combined cranio-facial injury significantly increased
the patients’ quality of life, had sedative and antidepressant
effect, reduced epileptic activity and decreased the frequency of
epileptic seizures.
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Armanckuii M.A. — 3aB. kadh. Tpasmaronoru ®ITBOY BITO FOxHo-Ypanbckuii rocynapcTBeHHbIIH MEIMLMHCKII YHUBEPCHUTET,;

[lxapennbix B.1O. — 3aB. otn. ['BY3 O6nacTHas kamHudeckas OonbHuLa Ne 3.
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DyHIaMeHTAIbHAS HEBPOJIOTHS

OO011e NPUHIUIIBI HEMPOHHOM
OpraHU3alMU daep JOPCaTbHOIO
TaJlaMmyca 4eJIOBeKa

JL.A. Bepexuas

OIBY «Hayunviii uenmp neeposoeuw> PAMH (Mockea)

B adpax dopcanvrozo manamyca (VA, VL, AV, AM, AD, MD) ueaosexa uzyuenv: eiiponsi memodom ToavOxcu. Memoo nossoaun udenmugpuuuposams eudbi
OAUHHOAKCOHHDIX 2YCIMOBeMBUCIbIX Heliporos (1 mun): Kycmosuonble u KycmosuoHble WUNUKogbie cpedne20 pazmepa, KpynHble U 2UeaHmMeKue Kycmosuorble,
dpesosuOHble, KUCIMOUKO8ble, 08YXNYuK06ble U nepexodHble Gopmbl Heliporos. Hoenmugpuyuposansi maxace 8udbi OAUHHOAKCOHHBIX PeOK0BeMBUCTIbIX.
KOpOmK0OeHOpUmHble U pemuKyaapHbie Heiiporsl. 11 mun Heiiponos — KopomKOaKCoHHbIe HelpoHb! (UHMEpHeIPOHb) — npedcmasaeH 2Aa0K00eHOPUMHBIMU,
«AOXMAMOOCHOPUMHbIMUY U OAUHHOOCHOpUmMHbIMU KaemKkamu. ana kaaccugurayus Heiiporos 10ep 00pcaabHoeo maiamycd, YCmanogaeHbl 3aK0HOMepHOCU

BHYMPeHHell 0peaHu3auuy Imux soep.

KntoueBbie c10Ba; 4eoBeK, MO3T, TalaMyc, SIpa, HeHPOHBI.

TPYKTYpe HEHPOHOB B KOpE TOJOBHOTO MO3Ta U B

MOIKOPKOBBIX 00pa30BAHUSIX XUBOTHBIX U YEJIOBE-

Ka TOCBSILIEHO JOCTaTOYHO MHOTO PadoT, HO MO

HACTOSIIET0 BPEMEHU HET €IUHOro B3IMIAa Ha

HEMPOHHBI COCTaB TATAMUYECKUX SAEP Y YETOBEKA
U XUBOTHBIX. B 3apybexHoii JuTepatype CyIIecTBYeT JHUIIb
omnucatenbHas MOpGhOoIornIecKas XapakTepucTuKa HEMPOHOB,
He TO03BOJISIONIAS TIPEACTABIATh, O KAKUX KJIETKaX TOBOPUT TOT
WM UHOM aBTOp, a B OTEYECTBEHHOW JUTEpaType MMEETCS
knaccuukanusd HEHpOHOB TajJamyca JUIIb Yy MECSIYHBIX
uieHAT cobaku [17]. OueBUAHO, UTO TS TAKOTO BasKHOTO 00pa-
30BaHUS KaK TalaMyc YeJoBeKa, 00BbEqMHSIOErO MpakKThie-
CKM BCE MOTOKM MHGOPMALMU U TEPENalolIero X Ha Kopy,
HEOOXOMUMO NeTaTbHOE M3YYeHUE HEMPOHHOW OpraHu3alliu
€ro saep W yTOYHEHUE KiacCUbUKAlMU COOTBETCTBYIOLIMX
HEUPOHOB.

B nutepatype uMeroTcs paboThl Mo KiaaccuduKaluu KIeToK
MO3ra MJIEKOMUTAIOUIMX HA OCHOBE CTPOEHMSI MX COMBI, €€
opMbl, pazmepa g1ep, a TakKKe 10 CTeleHN MOKPBITHS COMBI
cuHancaMud. OmHAKO HE TeJO HEeMPOHOB, a WX HNEHAPHUTHI
SIBISIOTCSL TEMM CTPYKTYpaMu, KOTOPBIE DPa3jMyaloTCsl HE
TOJIbKO MEXy CO00M Y pa3HbIX HEPOHOB, HO U OTJIMYAIOT UX
OT OPYTUX KJIETOK OpraHM3Ma M COCTaBJISIOT HauOOJBILIYIO
YacThb KJIETKM. [eoMeTpust pelienTopHOro amnmapara y pasind-
HBIX HeipOoHOB He oguHakoBa. OTcioaa BO3HUKAET HEOOXOAU -
MOCTb KJIaCCU(PHUIKNPOBATH HEHPOHHI 110 TCOMETPUHU UX ACHII-
PUTOB.

[MombiTkM KMaccPUIMPOBATH HEWPOHBI TIO CTPOSHUIO JEH]T-
pUTOB MpeanpuHuManrch u panee. E. Ramon-Moliner [44-46]
BBIJIEJISIT 1BA CAMBIX IPEBHUX THUIA KIETOK: JIETITONCHIPUTH-
YecKue, C JUIMHHBIMU CJTa00 BETBAIIUMUCS ACHAPUTAMU, U
Jo(oneHIPUTHIECKIE. ABTOD MPETIONIOXMI, YTO OT MEePBhIX
TIPOU3OIIIN U3O0NCHAPUTUYECKUE (PETUKYJSIDHBIE W IPYTHE
PEIKOBETBUCTBIE HEMPOHBI), aIOAEHIPUTIIECKIE (Crieruna-
JIM3UPOBaHHBIE) W MIMOAEHAPUTHYECKUE (BHICOKOCTICIIAN-
3UPOBAHHBIE) KJIETKHU, a JOoMOAEeHAPUTHIECKHE T HAYajIo
NUpaMUIHBIM KiieTKam [45]. Ota kinaccudukauus B HacTOs-
1iee BpeMs He MOJTyYnIa 0KHOTO PAacTIpOCTPaHEHUS.
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BaxHas posib J€HIPUTOB HEAPOHOB B PA3IMYHBIX CTPYKTYpax
Mo3ra MOATBepXXIeHa B paboTax oTedecTBeHHBIX [15, 18, 19,
23-26, 31, 32] u 3apy0eXHBIX UccienoBateneii [35, 46, 47]. B
sIpax IOPCaNbHOTO TajlaMyca YeJIOBeKa 3peJioro Bo3pacTa Heli-
pPOHHAasl OpraHu3auusi METOIOM MMIpErHauuu cepedpom
U3y4yeHa SIBHO HEJOCTATOYHO, ITO3TOMY IIEJIbI0 HACTOSIILETO
UCCIENOBAHUS SIBISAIACh MIEHTU()UKALUSA HEHPOHOB 10
CTPYKType HX ACHAPHUTOB, a TaKXKe MX KiIacCU(UKALUSI U
BBISIBIEHME OOIIUX HPUHIIMIIOB HEMPOHHOW OpraHM3aluK
Ep.

MaTepHan W METOJIbI HCCJICTOBAHNA

B Hacrosieit paboTe MCIONb30BajICs ayTONCUIHBINA MaTepyral
Mo3ra yenoBeka B Bozpacte oT 39 g0 80 seT, Bcero 30 ciyyaes.
Moar pe3aincst BO (pOHTAIBHON M CATUTTAIBHOM IIOCKOCTSIX
Ha IJIaCTMHBI TommuHOM 0,5 ¢M, M3 KOTOPBIX BHIPE3aaHCh
0J0KM, comepXallue uccieayeMble TaJlaMM4YecKue spa.
Basarue Matepuana ocyiecTBIsIoch B TeueHue 6—10 yac mocie
cMmepTu. Matepuan pesajcs Ha Bubporome (Series 1000, USA).
Nccnenosanuch cepuiiHble cpe3bl CaruTTaIbHON ¥ (PPOHTAIb-
HOU TMpOEeKIMi Tajamyca Jofei, MOTUOIINX OT Pa3TMYHBIX
3a00JIeBaHUIl, HE CBA3aHHBIX C HEBPOJOTHMIECKON MJIH TICHXHU-
yecKoii marojiorueit. s OKpacky rMCTOJOIMYECKUMU METO-
Jamu 0J10KM (PUKCUPOBAJIUCH B TEUEHUE MepHofia OT 2 Helelb
go 1 mecsua (uHorma Oosee) B 4% mapadopMaibieruie.
Hcnonn3osanca meton Tonbmxu B Mogudukanuu (cpessl 180-
250 mxm) [21]. TouHble 3apUCOBKU HEMPOHOB MPOBOAMIUCH Ha
mukpockorne ORTOLUX (Leitz, Tepmanusi) ¢ pucoBaJbHBIM
anmaparoM Irpu yseandeHuu B 400 pas.

WccnenoBanuch HEMPOHBI sIEP TOPCATBHOTO Talamyca: BEHT-
paibHoro nepeaHero (VA), BeHTpanbHoro jatepanbHoro (VL),
MepeHero BEHTPAIbHOTO (AV), mepenHero MeAuasbHOTO
(AM), mepennero mopcambHOoro (AD) m MemmomopcaabHOTO
(MD). 1ns xnaccuduxayy HEHPOHOB MO CTPYKTYPe UX ACHI-
PUTOB TIPOBOAMIICS aHAJIU3 TPEX 30H JACHAPUTOB: TIPOKCUMAITb-
Hasl 9acThb ACHIAPHUTA, IUCTATbHBIC JYACTH U (DOKYC MaKCUMAJb-
HOT'0 BEeTBJIEHUS AeHIPHTA (TOUKA, U3 KOTOPOil BHIXOIIT Oosiee
4yeM JiBa ICHAPUTA).



OPUTMHATTBHBIE CTATBIA. dyHamerTanbHas HEBPONOrUs!

Pe3ynsTarsl H 00CYxIeHHE

HeiipoHbl mccnemyeMbix siiep Tajamyca MoApaseNsioTcs Ha
JBa THIA: JIMHHOAKCOHHBIE M KOPOTKOAKCOHHBbIE. Tum —
JJIMHHOAKCOHHBIE HEPOHBI — XapaKTepU3yeTcs TEM, 4TO
AKCOHBI HEIPOHOB BHIXOMST 3a MPeebl TeX 00pa30BaHMiA, Tie
HAXOMAATCS MX Tela. Y KOPOTKOAKCOHHBIX KJIETOK aKCOH BET-
BUTCS B IIpe/ie/IaX 3TOro ke 00pa3oBaHMs, a yallle B Ipeleax
BETBJICHUS] CBOMX JICHIPHUTOB.

JTMHHOAKCOHHBIE HEWPOHBI YesoBeKa 3peoro Bo3pacTa
BKJTIOYAIOT JIBA KJIACCA: TYCTOBETBUCTHIE M PEOKOBETBUCTHIE.

Knace TycTOBeTBMCTBIX HEHPOHOB (IIEPEKIIOYATETHHBIX),
COCTABJISIOLIMX OCHOBHYIO MacCy JUIMHHOAKCOHHBIX KJIETOK B
HCCIEeAyeMBbIX SIIpaxX, COAEPXUT CAeayIolire BUAbI HEHPOHOB:
KYCTOBUIHBIE, IPEBOBUIHbBIC, KICTOUKOBBIE, IBYXITYUYKOBBIC 1
nepexonHbie GopMbl. DTH BUIB HEMPOHOB B SiIpax Tajamyca
MpeacTaBieHbl HeOAMHAaKoBO. OCHOBHBIMM HeHpoHaMu B
sIIpax SIBJISTIOTCST KYCTOBUITHBIE KIIETKH.

KycToBuaHble HeMipOHHBI (HELIMITUKOBBIE) UMEIOT COMY CpPEIHE-
ro pasmepa (puc. 1.1). Ux neHapuThl XapakTepu3yloTcs 60J1b-
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puc. 1: 3apvcOBKI ANMHHOAKCOHHBIX HEMIPOHOB SN JOPCATBHOMO TANaMyCa Yeno-
Beka (MeTog lonmbmxm).
1.1, 1.2 — KyCTOBVZHbIE HEIPOHBI CPEAHErO Pasmepa; 1.3 — ruraHTCkue KycToBug-
Hble HEMPOHbI; 1.4 — KUCTOYKOBBIE HEMPOHLI; 1.5 — ANEBOBUZHbIA HeilpoH; 1.6 —
[1BYXTY4KOBbIE HEADOHb; 1.7 — NEPEXOLHbIA HEAPOH; 1.8 — KOPOTKOZEHAPUTHBIE Hll-
POHbI; 1.9 — PETUKYAAPHBIE HEAAOHD.
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HelipoHHas opraHm3aums SEep A0PCaTbHOro Taamyca

UM KOJIMYECTBOM Pa3BETBJICHUI, OTXOMSAIIUX HE TOJBKO OT
MIPOKCAMATBHBIX OTPOCTKOB, HO M OT COMBI. KopoTkuii, 04eHb
TOJICTBIIA OTPOCTOK PacMagaeTcs cpa3dy Ha KyCT TOHKMX BETBEH.
®DoKyc MaKCHMAJIbHOTO BETBIICHHSI OYEHb BHIPAXEH U TIPUOJIH-
KeH K coMe. Berpewatorcs TakkKe eOQWHUYHBIC KYCTOBHMIHBIC
HEWUPOHBI C COMOM CpeHEro pa3Mepa, CoAepXKalie IUIMTUKA
(puc. 1.2). PacnpeneneHue IMUIUKOB 10 XOAY AE€HAPUTHOM
BETBH HEpaBHOMEPHOE, HAOTIOMAETCST CTPYIITMPOBAHHOCTD IO
2-4 mmnuka. Penko BcTpevaroTcsl KyCTOBUAHBIE HEWPOHBI C
KpYIHO# coMO uiu ruranTckoi (puc. 1.3). [IpuHumn BeTBIe-
HUS JCHOPUTOB y TaKWUX HEWPOHOB WICHTUYCH BETBICHUIO
JNCHIPUTOB KYCTOBHIHBIX HEHPOHOB CpPETHETO pa3Mepa.
XapakTep BeTBJACHUS IEHAPUTA — MO-BUIMMOMY, CTAOMIbHBII
MIPU3HAK HEMPOHOB, IMOCKOJIBKY MPOCIICKMBACTCS Y HEIPOHOB
B pa3HBIX Spax TajJamyca dejoBeka, cobaku [19], kpsicsl [40].
Ha xpbicax y mogo6HbIX HEPOHOB BEHTPAJILHOTO JIaTepabHO-
TO sIiIpa Tajamyca OblIa ompesieieHa OMOXMMIYECcKast YyBCTBU -
TEJbHOCTD. ABTODPBI TIOKA3aJIM, YTO K TAKMM HEHpOHAM ITOIX0-
14T abdepeHThl U3 MO3Xedyka, KOTOpble coaepxkaT TIyTamar
[40].

Kucroukosbie HelipoHb! (puc. 1.4) XapakTepusyioTcsi 0cO0eH-
HBIMM TOJCTBIMM MPOKCUMAJIbHBIMU YaCTSIMU [EHAPUTOB,
OTXOJSIIIMMU OT COMBI M KOTOPbIE YaCTO Ha KOHIIE MMEIOT pac-
LIMPEHUE C OTXOMSIIMMHU TOHKMMU, TIOBTOPHO JAEJSIIUMUCS,
JEHIPUTHBIMU BETBAMU B Buae kKuctu. [Iunikos Ha neHOpu-
Tax HeT. DOKyc MaKCHMAJIbHOTO BETBIICHHSI XOPOIIO BhIPaXKEH.

Knaccuueckue KMCTOUKOBbIE HEMPOHBI ObLTM HaliieHbl HAMU
ToMbKO B VA sape. OcoOEHHOCTBIO TaKMX KIIETOK SIBIISIETCS
BBIXOJl MHOXKECTBA KOPOTKMX BETOUEK U3 OTHON TOUKU U MPHU-
CYTCTBUE Cpeau HuX 1—2 OoJiee JIMHHBIX.

B AV sdnpe Toxe OblI0 0OHapyXeHO OOJbLIOE KOJUYECTBO
KHCTOYKOBBIX KJIETOK, HO KHMCTU 3THX HEHPOHOB OBLIM 00JIce
JUIMHHBIE, YeM Y KJIaCCUYECKUX HEHPOHOB BEHTPAJbHOTO
MepemHero sAapa. YBeNWUeHWe IIMHBI ACHOPUTHON KUCTH Y
KHCTOYKOBBIX HEPOHOB 3TOTO SIIpa YeI0BeKa MOKHO CBSI3aTh
C HapacTaHHEM 4YMcla BepOSITHOCTHBIX addepeHToB [19] B
MO3Te YeToBeKa, KOHTAKTUPYIONINX C STUMHU KiIeTKamu. s
BEPOSTHOCTHBIX ah(hepeHTOB XapaKTePHHI PEOKNE ONUHOUHBIC
KOHTAKThbl. YBEJMUYEHUE UIMHBI BETBM TMO3BOJISIET YBEIUUMTh
KOJIMYECTBO KOHTAKTOB C KOJIaTepaIsiMu JInOo ogHoro adde-
peHTa, 00 ¢ pa3sHBIMU. Y KMCTOYKOBBIX HEMPOHOB, KaK M Y
KYCTOBUIHBIX KJIETOK, (HOKYC MaKCHMMaJbHOIO BETBJECHMUS
OYeHb BeIpaxXeH. TOHKME NECHIPUTHI BBIXOIAT M3 OTHOM TOUKH.
OmHOBpPEeMEHHBIN TIPUXOI MMITYJIbCOB IO ACHAPUTAM B OTHY
TOUKY, BEPOSITHO, MOXET CYMMMPOBATHCS U MIPOXOMUTh K TEIY
mo 0oJjiee TOJICTOMY MPOKCMMATbHOMY OTPOCTKY K come 0e3
3aTyXaHUSI.

JlpeBoBUIHBIC HEHPOHBI (puC. 1.5) MMEIOT COMYy CpEIHETo
pa3Mepa M XapaKTepU3YIOTCSl TeM, YTO WX JICHAPUTHL OoJee
PaBHOMEPHO M TIOCNIeOBaTeIbHO BeTBIATCA. DoKyc Makcu-
MajIbHOTO BETBJICHMS BBIACIMTb HE YyAAeTCs. DTU KICTKU
0oJ1ee UBSIIHBI, YeM KYCTOBMAHbIE U KICTOYKOBBIC HEPOHHI.
IMpokcManbHBIN OTPOCTOK 0OJIee BBITSHYT, HE TaK Pe3KO
KOHTPAcTHPYeT II0 TOJILIMHE, KaK Y KYCTOBUIHBIX U KMUCTOY-
KOBBIX, C TUCTAIbHBIMU OTPOCTKAMU AeHAPUTOB. OTXOSIIIE
OT TIPOKCHMAJIbHOTO OTPOCTKA BETBM 0oJice TOHKUE, IITHITH-
KoB HeT. OTpe3Ku OCHOBHOIO CTBOJIA JEHAPUTA MEXIY OTXO-
ISIIIMMKU OOKOBBIMY BETBSIMU JJIMHHBIE. Y KPBICH K TIOMOOHO-
My HEeWpOHY BEHTPAJILHOTO MEPEIHETO SIApa TajaMyca Mojxo-
19T addepeHTH U3 6a3anbHBIX FaHIIMEB, copepxanme TAMK
[40]. Yka3aHHbIe aBTOPHI MOJAraloT, YT0 aepeHThl, MPUXO-
ISII7e KaK K IPeBOBUIHBIM HEHPOHAM, TaK U K KYCTOBUIHBIM
HeWpOHaM BEHTPAJIbHBIX NMEPEIHUX SLEP TaTaMyca, COoepXKar
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TAMK u rnyTamar 1 crmocoOHbI MOAYIUPOBaTh UH(POPMALIUIO,
nepeaaBaeMyto B KOpy 3TUMU HellpoHamu [40].

JIBYXITy4KOBbIE HEMPOHBI (pHC. 1.6) XapaKTepU3yIOTCS BHITSHY-
ThIM BEPETCHOBUIHBIM TEJIOM, C TIPOTUBOIMOIOXHBIX KOHIIOB
KOTOPOTO OT MPOKCUMAIbHBIX YacTell NEHAPUTOB OTXOAAT
myyku 0OoJiee TOHKWX, TIOBTOPHO JENSIIAXCS BETBEil.
JIBYXITY4YKOBbIE KJIE€TKU MOTYT ObITh IIMITUKOBBIMYU U HELIUTIH-
KOBBIMM M OTHECEHBI HAMM K JTMHHOAKCOHHBIM. POKyc Mak-
CYMAJIbHOTO BETBJICHMS BBIPAXEH XOPOLIO W TPUOIMXKEH K
coMme.

B.b. babmunmapa u TA. bparuna [5], uccnenys Mmenuonopcaib-
HOE SIIPO KOIIKM B OMBITAX C PETPOrPagHBIM TPAHCIOPTOM
TIePOKCHIA3HI XpeHa, OIMCAIN HEHPOHBI, KOTOPHIE OHU Ha3Ba-
1 knetkamu 111 Tvma u xoTopble Tpu CpaBHEHUU OKAa3aluCh
MICHTIYHBI ABYXITYYKOBBIM KJIETKaM, OIMCAHHBIM B HACTOSI-
mreii pabote. ABTOPBI IIPOBOAMIIN TAKXKE OITBITH IO SKCTUPIIA-
LUK ITpepOHTANBHOM KOPBI Y KOIEK M OTMETUIIH, UTO Y KJle-
Tok 11 TMMa B MearonopcanbHOM SIpe HabI0AaICs XpOMaTo-
3 [5]. DTo CBUAECTEIBCTBYET O TOM, YTO 3TH KJICTKM IOCHI-
JIal0T CBOM aKCOHBI B KODY, T.€. SBISIOTCS NIMHHOAKCOHHBIMU
MPOEKIMOHHBIMUA HelipoHaMU. MIIEHTUYHOCTD ABYXITYYKOBBIX
HepoHOB YeToBeKa 1 KieToK 111 TIa KoK 1Mo uX CTpOSHUIO
MO3BOJISIET HAM C YBEPEHHOCThIO TOBOPUTD O MPUHANIEXXHOCTH
JBYXITYYKOBBIX KJIETOK YeJI0BeKa K JUTMHHOAKCOHHBIM HEMpo-
HaM. ABTOpHI [5] CUMTAIOT, YTO 3TU HEHPOHBI OTIMYAIOTCS OT
TUIUYHBIX PENEHHBIX KIETOK MEAMOLOPCAIBHOIO fApa II0
XapakTepy BETBIEHMS MX aKCOHOB, (popme M pazMmepy Tenia
KJIETKU U ToJIaraioT, uTo KiueTku 111 Tuma MoryT ocyiiecTBiasiTh
acCOLMaTUBHYIO (DYHKLMIO. 3aMaHYMBO ObLIO ObI MPEAINoo-
KMTb, YTO U Y YeJTOBEKa IBYXITYYKOBBIC KIIETKH CIIOCOOHBI OCY-
IICCTBIATh ACCOLMATHBHYIO (DYHKIINIO, HO, HAa HAIl B3I,
ACCOLMATUBHBIN MPOIIECC SBISETCS BeCbMa CJIOXHBIM, U OIUH
BUJI KJIETOK HE MOXKET OTPEIEIISATh TAKYI0 (PYHKIIUIO.

IlepexonHsie HellpoHbl (puc. 1.7), BBISIBIEHHBIE y YeNO0BEKa,
HaOmoganich B KYCTOBUIHBIX M KHCTOYKOBBIX BHJAX.
XapakTepu3yloTcs OHU HaTMYKEM AEHAPUTOB C Pa3HBIM XapaK-
TEPOM BETBJICHUS, OTXOAALIMX OT OJHOM M TOH XK€ COMBI.
Cpenu cpemHUX KYCTOBUIHBIX HEMPOHOB HAOMIONAOTCS Tepe-
XOIHbIE (POPMBI KJIETOK, Y KOTOPBIX TTOCIEA0BATENBHOE OTXOX-
JIEHUE 4YacTU OOKOBBIX NEHAPUTHBIX BETBEW OT OCHOBHOTO
CTBOJIA TOBOPUT O MPUHAIIEXHOCTH 3TUX ACHAPUTOB K IPEBO-
BUIHOMY BUIy HeiipoHoB (puc. 1.7, ctpenku). Jlpyras e 4acTb
JICHIPUTHBIX BETBEH CXOXa C BETBICHMEM AECHIPUTOB KYyCTO-
BUIHBIX HEMPOHOB.

WHTepecHBl MepexomHble KMCTOUKOBBIE KIeTKH. OCHOBHYIO
Maccy KieTok AV sapa coCTaBISIOT KUCTOUYKOBbIE HEMPOHBDI,
HO OHM OTJIMYAIOTCSI OT KMCTOYKOBBIX KJIETOK, OMMCAHHBIX B
BEHTpAJIbHOM TiepenHeM siape. OT COMBI KIETKH OTXOIST Mpo-
KCUMaJIbHble OTPOCTKM, MHOINA JOBOJBHO TOJICTBIE, KOHEI
KOTOPBIX MMEET XapaKTepPHYI0 PaCIIMPEHHYIO TUIOMIANKY WITH
KYJIBTIO, XapaKTePU3YIOLIYIO IeHAPUTH KICTOUKOBBIX KJIECTOK.

OT Hee B pasHbIe CTOPOHBI OTXOAAT TOHKME BETBU Pa3HOM
JMHBL. He Bce mMpoKkcuManbHbIe OTPOCTKH Y OXHOM U TOM Xe
KJIETKM MMEIOT MOJ06HOe CTpOeHHE. Y MePeXOMHbIX KUCTOU-
KOBBIX KJIETOK OTHEJIbHbIE IEHIPUTHBIE BETBH IO XapaKTepy
BETBJIEHMS TTOXOXHU Ha KyCTOBUIHbBIE WM IPEBOBUIHbIE HEM-
DOHBL.

CpaBHeHUE BBHISBICHHBIX METOIOM CepeOpeHMs] KPYIMHBIX M
CPEIHEr0 pazMepa HEMPOHOB YEI0BEKA C TAKUMMU XK€ HepoHa-
MM XMBOTHBIX TIOKa3ajJo, 4TO BCE HEWpPOHBI 4eoBeKa IO
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CTPYKTYPE CBOMX NCHAPUTOB MACHTWYHBLI JJIMHHOAKCOHHLIM
HeﬁpOHaM MJICKOITUTAIOIUX.

Hanuuwve y KpymHbIX ¥ CpeqHUX HEUPOHOB JIUHHBIX aKCOHOB
B TajlaMyce M0Ka3aHOo B 9KCIIEPUMEHTATbHbBIX paboTax ¢ yaane-
HueM y cybnpumatoB [1] m mpumaToB [42] HOBOW KOpHI.
Hcue3HoBeHMe B pefieiiHbIX MOTOPHBIX SIIPaX TalaMyca XUBOT-
HBIX (BEHTPAJIbHOM MEpeHEM U BEHTPATIbHOM JIATEPATbHOM)
OOJIBLIIMHCTBA HEMPOHOB KPYITHOTO M CPEAHEro pa3Mepa elie
pa3 Mo3BoJISIET YOSAUTHCS B TOM, UTO KPYIHBIE U CPETHETO pa3-
Mepa KJIETKU, OTHOCATCS K JJIMHHOAKOHHBIM PEJICWHBIM HEM-
POHaM, MPOEUPYIOIIUMCS Kak Ha KOpY, TaK U Ha Ipyrue Mmoj-
KOPKOBbIe 00pa3oBaHus. Mejkue Xe KJIeTKUM OCTaBaIUCh
COXPaHHBIMMU, T.K. SIBJISIIOTCSI KOPOTKOAKCOHHBIMU.

Knacc penkoBEeTBUCTBIX HEHPOHOB COAEPXUT CIEIYIOIINe
BUIIBI: KOPOTKOICHAPUTHEIC M PETUKY/ISIPHBIE HEHPOHBI.

PenkoBeTBUCThIE KOPOTKOAEHAPUTHBIE KieTKu (puc. 1.8) mo
XapakTepy BETBJECHHUS ACHAPUTOB SIBJISIOTCS MOTPAHUYHBIMU
HEUPOHAMU MEXJy TYCTOBETBUCTHIMU KJIETKAMU U PEJAKOBET-
BUCTBIMU. JIeHAPUTHI Y 3TUX KJIETOK, OTXOMASALIME OT COMBI —
MIPSIMBIE ¥ TTOCICIOBATEIBHO BETBAIINECS, KAK M Y TYCTOBETBH-
CTBIX IPEBOBUIHBIX HEHPOHOB, HO 3TH AEHIPUTHI KOpoYe U
paccTosiHie MeXIy OOKOBBIMM BETBSIMU TOXe KOpoTkue. Haiie
BCEro ICHAPUTHI YKa3aHHBIX HEMPOHOB HEIIUITMKOBEIE. POKyC
MaKCHMaJIbHOTO BETBJICHUSI 3TUX HEMPOHOB HE OIpenesseTcs.
Takue HeWpoHHI B MCCIEAYEMBIX siApax Tajamyca (Kpome
MepenNHero MeOMaJbHOTO sIpa) BCTPEYAIOTCS  PEIKO.
[TomoOHbIe ATMHHOAKCOHHBIE HENIMITUKOBBIE KOPOTKOMECHI-
PUTHBIE HEMPOHBI CPEHEro pa3Mepa B HapyXKHOM KOJIEHUaTOM
Teae miaekonurtarommx onucbiBaia U E.IL IlIxonbHuk-Appoc
[33].

B nepenHem MenManbHOM siipe TalaMmyca BBISIBISIOTCSI PeaKo-
BETBHCTHIC KOPOTKOICHIPUTHEIC HEHPOHBI IBYX Pa3HOBHUIHO-
CTeil — HeIMITMKOBBIC M ITMITUKOBLIC. Pa3Mephl MX Tel Takxke
pasHaATcs. HelmnukoBble HEHPOHbI MOTYT OBITb CPEAHET0 U
Oosiee KpymHOro pasmepa. Bropas pa3HOBMAIHOCTb KOPOTKO-
JCHIPUTHBIX HEHPOHOB UMEET MOIIIHBIE TPYObIe KPYITHBIE TeJIa,
WHOTAA OKpYIJble, HO Yalle MOJUTOHATIbHOW (OPMBL.
KopoTkue Tonctele IMPOKCUMAbHEIE OTPOCTKH PacIafaroTcs
Ha TOHKHE BETBH NECHAPUTOB, KOTOPHIE MMEIOT IIMITUKH.
[unuku pazHble — eCTh KJIACCMYECKHUE C XOPOLIO 0(hOpMIIEH-
HOI TOJIOBKOI, HO €CTh M B BHIE TanodeK. [TamoukoBUIHBIC
IIMIUKY, KaK TT0Ka3bIBAIOT 3JIEKTPOHHO-MUKPOCKOITMYESCKUE
pabortsl [2, 15, 41], saBnstorcs MeHee nuddepeHIIMPOBaHHBIMU
00pa30BaHUSIMHU TI0 CPABHEHUIO ¢ TUIMTUYHBIMU HMIATIMKAMU C
rojioBkoit. Takue IIMIMKKA MOTYT OBITh Pa3HOM BENTUYMHBI U
(HopMbI, B MX LIUTOILIA3ME MOTYT OBbITh 3a4aTKU HIMITMKOBOTO
ammapara ¥ XapaKTepHBII MEIKOTPaHYIMPOBAHHBIN MaTPHUKC
[15]. B pabore Ha XMBOTHBIX TOKa3aHO, YTO LUMIUKOBBIi
anmnapar B NMaJOYKOBUIHBIX IIMITMKAX MOXET ObITh MPENCTaB-
JIEH OJHOHM BaKyosblo [2], a HE KJIACCUYECKUM HIMITUKOBBIM
anmapaTtoM B BUIE YIUIOUICHHBIX IIMCTePH SHIOILIa3MaTHye-
CKOTO PETUKY/ITyMa, HaOII0MaeMbIX B KJIACCUYECKOM IIMIHUKE.
PacrooxeHsl UMK Ha BETBIX ACHIPUTOB OIIIKE K TIPO-
KCUMaJIbHBIM KOHIIAM.

[MosiBNeHKe MMUMMKOBLIX GOPM HEHPOHOB B SIIPaX OPCATbHO-
IO TajlaMyca pacCMaTpMBaeTCs HAMM Y YeToBeKa Kak IiacThuye-
CKHUe TIepeCTPOMKYM HEIIUITMKOBBIX HEHMPOHOB C LEBIO YIyd-
IIeHWs KavyecTBa IMpuHMMaeMmoro curHanga [9]. O ¢yHKuumo-
HaJIbHOW POJIM JEHAPHUTHEIX ITUITMKOB ITO3BOHOUHBIX KUBOT-
HBIX UIMEETCS] HECKOJIbKO ToueK 3peHus [4, 6, 18, 19, 22, 28, 34,
37-39, 47]. Panee ocHOBHO# (DYHKIIMEH IIMITUKOB CYUTAIOCH
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yBEJIMYEHHNE PELIENITUBHOM MOBEPXHOCTH TOJIS [JISI YCTaHOBJIE-
HUS KOHTaKTOB C pa3BETBICHHBEIMU TEPMUHAISIMH aKCOHOB
Ipyrux HeiipoHoB. Kpome Toro, mpemmonaranoch, 4TO OHHU
MOTYT JHeiicTBoBaTh Kak KoyiekTopsl [37]. CoBpeMeHHbIE
MpeACTaBICHUS O (YHKIWU IOUITUKOB OCHOBHIBAIOTCS Ha
(OU3MOIOTMYECKUX HMCCIENOBAHMAX, C(OPMUPOBAHHBIX eIle
1985 r. Ipeamnonaraercs, YTO BXOMAHOE COMPOTUBIECHUE UM -
Ka BBIIIC, YeM COIIPOTUBIICHUE CaMO JEHIPUTHOU BeTBH. Bo
BpeMsI JIEKTPHUYECKON CTUMYIIAIIK addepeHTOB TIOCTCHHATI-
TUYECKUE NIMMUKHU MPeTepreBaroT psa U3MeHeHU HopMbl 1
IUTOXMMHM, UTO MOXET YCHJIMBATh (ITOBHIIIATH) IIepemady
ANIEKTPUIECKOTO 3apsiaa K OCHOBHOM A€HAPUTHOM BeTBH [37].

VY oTHeNbHBIX KOPOTKOACHIPUTHBIX HEHPOHOB B IIEepeIHEM
MeIUaTbHOM SIIpe Tajamyca HaOJIomaeTcs coueTaHue IINTTH-
KOBBIX JCHAPUTHBIX BETBEH U TIAIKOCTBOJIBHBIX.

HHTepecHo, 9TO HAMITIME KPYITHBIX T Y KOPOTKOACHIPUTHRIX
KJIETOK HE OTMEYaloch HU B OJHON padoTe APYrUX aBTOPOB.
Kaxyio (yHKIIMOHATBHYIO HATPy3Ky HECYT 3TH KJIETKH, ellle
MIPEICTONT BBICHATH B MOP(PODU3MOIOTNYSCKIX PadoTaxX.

Y xuBotHBIX (meHAT cobaku) T.A. JleonToBud [19] oTMeyana,
YTO KOPOTKOAECHAPUTHBIE HEMPOHBI (TTepeKIIoyaTeIbHbIe Kap-
JIMKOBBIE) CPEIHETO pa3Mepa 00J1aqaloT MIUIMKAMU, KOTOphIe
pacrpeneeHbl paBHOMEPHO BIOJb GoJiee TUCTAIbHBIX YacTen
TEHIIPUTOB.

PeaKkoBEeTBUCTBIE ITMHHOAKCOHHbBIE KOPOTKOACHAPUTHBIE
HEWpPOHBI TAKXKE OAMHAKOBBI BO BCEX SIIPaxX M, KaK MIOKAa3aHO B
HACTOAIIEH paboTe, OCHOBHAS Macca STUX HEUPOHOB CPENHETO
pa3Mepa Ha CBOMX JEHIPUTAX BO BCEX MCCIEMOBAHHBIX HAMU
Apax [IUITNUKOB HE NMEIOT.

PenKoBeTBUCTbIE KOPOTKOAEHAPUTHBIE HEUPOHBI M CXOXUE C
HUMU 110 XapaKTepy BETBICHMs NCHAPUTOB I'YCTOBETBUCTHIE
JIPEBOBUIHEIE KJIETKM HEe MMEIOT YETKO BHIPAXXEHHOTO (hOKyca
MaKCHMAJIBHOTO BETBJIECHUS ACHOPUTOB, KaK y KYCTOBHUIHBIX
KJIETOK, MO3TOMY M IMPUHIMI INPOBEJECHUS MMIYJIbCOB Ha
JEHIPUTAX Y KJICTOK, BEPOSITHO, WHOM, YeM y KYCTOBUIHBIX.
JlpeBoBUAHBIE HEHPOHBI C IMOCHEHOBATEIBHBIM XapaKTEepPOM
OOKOBBIX BETBJICHUIA AEHIPUTOB OT CTBOJA, MMEIOIINX 0O0JIb-
e OTPE3KM CTBOJIA MEXIY BETBIMH W JOCTATOUHO IUPOKH-
MU JSHAPUTHBIMU IUIOMIAAKAMM MEXIY CTBOJOM M ACHAPUT-
HOJ BeTBbIO (Y3/IbI BETBICHUS) paCCMATPUBAIOTCS PSAIOM aBTO-
POB KaK MecTa OJIOKaIbl TPUXOMSAIINX ITO BETBIM MMITYJIbCOB
[3, 10]. C aBTOpaMH MOXKHO COTTIACUTBCS, TIOCKOJIBKY CyMMa-
LIMI0 MMITYJIbCOB TIpY OOJIBIIKMX OTPE3Kax CTBOJIA MEXIY ACHII-
PUTHBIMHU BETBSIMH, BEPOSATHO, TIOJYIUTH CJIOXHO, €CITH pa3psi-
JIbI HE BBICOKOYACTOTHBIE.

Y KOpPOTKOAEHAPUTHBIX HEUPOHOB € IOZOOHBIM IMOC/IEI0BA-
TEJIbHBIM BETBJICHMEM JIECHIPUTOB, KaK M Y IPEBOBUIHBIX, HO C
KOPOTKUMH OTPEe3KaMK MeXIy OOKOBBIMM BETBIMH (T.€. ICHII-
PUTHBIE y3JIbl PA3BETBICHUS JCHAPUTHBIX BETBEH COMMKXEHBI
MO CTBOJY), CIEAyIOIIME APYT 3a JPYTOM WMITYJbChl MOTYT
JIOTOHSITD TIPEIBITYIINI UMITYJIEC U CyMMUpOBathes. To, 4To B
y3/1ax BETBAEHMS IEHIPUTOB OCYLIECTBISETCS PEY/ISILIUS [IPO-
BEICHMUST MIMITYJIbCOB M JIOTMYECKUX OIePaliii, ObUIO OIMMCaHO
B psae pabor [3, 10, 35]. IMeHHO B y3/1ax BETBICHUS ACHAPUTA
METOIIOM 3JIEKTPOHHON MUKPOCKOITMH TTI0Ka3aHO MPUCYTCTBUE
SHEPreTMYECKUX CTPYKTYP, KOTOPbIe MOTYT CIOCOOCTBOBATH
PETYJISIUK TIPOBENCHMST UMITYJIbCOB — MUTOXOHIPUIA 1 TpaHy-
JIpHOTO peTukyayma [2, 11, 12, 17, 43], a Takke BaKyosneii,
KOTOpBIE, TI0 HallleMy MHEHUIO, SIBJISIOTCS IMUITMKOBBIM arlia-
pPaTOM M MOTYT CIYXWTb «PE30HATOPaMI», YCHJIMBAIOIIMMU
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CUTHAJIbl aHAJIOTMYHO KJIaCCUYECKUM LIMITUMKaM. ¥ 6oee mpu-
MUTHBHBIX XUBOTHBIX, TAKMX KaK 0eCIO3BOHOYHBIE, KaK U Y
HEKOTOPBIX TO3BOHOYHBIX, METOIIOM 3JIEKTPOHHON MUKPOCKO-
MUK T0Ka3aHO, YTO BAaKyoJU — 3TO HEJIOCTaTOYHO Pa3BUTHIHA
HIMIKKOBBIN ammapar [2, 11].

PenxoBeTBUCTbIE PETUKYISIPHBIE HeWpoOHH (puc. 1.9) oueHb
PeIKO paccessHbl CPEA APYTHX TYCTOBETBUCTBIX KIIETOK Talla-
Mmyca. Pazmep Tenma aTix KieToK pasnuyeH. COMBI 3TUX KJIETOK
MOTYT OBITh KPYITHOTO U CPEHETO pa3Mepa U Yaille BEpeTeHO-
00pa3HO BBITSHYTHL. [IeHAPUTHl OYEHb IJIMHHbBIE, TOJICTbIE U
NIpSIMBIE, JIMIIb WHOTIA MOXHO HaOIIofaTh IMXOTOMMYECKOE
BETBJICHUE OJKe K IUCTaTbHBIM KoHLIaM. Dokyc MakcuMab-
HOTO BETBJIECHMS HE OMpeaeIseTCs.

Ecnmu cpaBHMBATh PeIKOBETBUCTHIC JNIMHHOAKCOHHbBIE PETUKY-
JISIpHBIE HEMPOHBI TPEX MEPEHUX SIEp, ABYX PEIeHBIX MOTOP-
HBIX, MEMOMOPCATBHOTO Siipa ¥ B APYTHX CTPYKTYpax MO3Ta,
TO BETBJICHUE ACHAPUTOB ITUX KJIETOK WAEHTUYHO BO BCEX
CTPYKTYpax Mo3ra.

PeTukynsipHble KJIETKM TaJaMUYECKUX sep, MO-BUIMMOMY,
OTHOCSTCS K IPEeBHEMY MHTETPATOPHOMY THITY JUTMHHOAKCOH-
HBIX KJIETOK, COCTABJISIOIIUX PETUKYISPHYIO hopMalltio, T.K.
OHM WJEHTUYHBI MO CTPOEHUIO. DTU KIIETKU PacCesHbl B BUIE
eIMHAYHBIX 3JIEMEHTOB BO BCEX SAPaX TOPCAIBbHOTO TalaMyca,
YTO M0KA3aHO B HACTOsLIEH paboTe U B MOAKOPKOBBIX 00pa30-
BaHUIX U Kope [16, 19, 21, 25, 48]. B Gosiee mo3aHeil padboTe
[19] 6BUTO BBICKAa3aHO TIPEATIONOXEHHE, a 3aTeM IOKa3aHO
HarJISITHO, YTO TakKve HEMpPOHBI XKUBOTHBIX (OPMUPYIOT €11-
HYIO PETUKYJSIPHYIO CUCTEMY KJIETOK BILIOTH O KOPHI I'OJIOB-
HOTO MO3ra; 110 HaIlleMy MHEHUIO, B 3TOM acIIeKTe YeTOBEK He
SIBJISIETCS] UCKJIIOUEHUEM CPEel MIICKOITUTAIOIIUX.

B Hacrosmieit pabote MaeHTU(OUIMPOBAHBI TP BUIA KOPOT-
KOAKCOHHBIX HEIPOHOB (puUc. 2 a—B).

Ha xapaxTep BeTBICHHUS IEHIPUTOB KOPOTKOAKCOHHBIX KJIETOK
obparut BHuMaHue S.R. Cajal [36], uccienys simpa CEHCOPHBIX
cucteM Tanamyca. B 1959 . TA. JleontoBuy, u3yyas simpa 10op-
CaJIbHOTO Tajamyca CO0akM W KOILIKHM, MOAPOOHO OImmKcaja
IEHIPUTHI M aKCOHBI 3THX KieToK [18]. B mocnemyromme romst
Ha XMBOTHBIX 3T KJIETKM OBUTH TT0Ka3aHbl MHOTUMU MCCIIEN0-
Barensmu [39, 41, 49, 50—53]. Ecnu GonbIIMHCTBO aBTOPOB
OIUCBIBAIA KOPOTKOAKCOHHbIE KJIETKM XUBOTHBIX, aKLICHTH-

puc. 2: - KOpoTKOaKCOHHbIE HEiipOHb! (MeTop Monbmkv):

a) rNanKoOeHAPUTHBIA HEMPOH, CTPENKkV — BApUKO3HbE PACLUIMPEHMS LeHOpuTa;
0) «0XMATOREHAPUTHbIA» HEIADOH; B) MHHOREHIPUTHBIA HEMPOH, CTPeMka — pac-
LUMpEHHast MNOLLAAKA AEHAPKTA, aK — aKCOH.
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pysl BHUMaHUE Ha JUIMHE U BETBICHUU aKCOHA 3THX KJIETOK, TO
B HEKOTOphIX pabotax [18, 19] ocoboe BHUMaHKE YAEIAIOCH
XapakTepy U 0COOEHHOCTSIM BETBJICHUs ICHAPUTOB. bbln onu-
CaHbl JIBA BUAA KOPOTKOAKCOHHBIX KJIETOK: <«JIOXMAaTble»
(Ha3BaHME aBTOPA) M TIANKONEHIPUTHEIE.

KopoTkoakcoHHBIEe KIeTKH (MHTEPHENPOHBI) BO BCEX M3YUCH-
HBIX HAMU SIApax JOPCATbHOTO TaJlaMyca Yea0BeKa UIEHTUYHBI
M0 XapakTepy BeTBJIeHMS HEeHAPUTOB. B MemmomopcaibHOM
s1pe, TIOMUMO JABYX BHAOB KIETOK — TJIAAKOACHAPUTHBIX U
«TOXMATOACHIPUTHBIX» (Ha3BaHUE <«JIOXMATbie» HEMPOHBI
3aMEHEHO «JI0XMaTOACHAPUTHLIMU» TIOTOMY, YTO UAEHTU(DUKA-
1M HEUPOHOB IIPOBOAMJIACH 110 CTPYKTYPE NCHIPUTOB, a HE MO
CaMoii KJIeTKe), — HaMM HaiifieHa ellle OfHA Pa3sHOBUIHOCTD
MEJIKMX KOPOTKOAKCOHHBIX KJIETOK: IJTMHHOAECHAPUTHBIE.

KopoTkoakcoHHbIe TaaKOAEHAPUTHBIE HEHPOHBI (pUC. 2a) B
MO3Te YeI0BeKa 3pEIoro BO3pacTa XapaKTepusyroTCsl 0COOBIMU
PEAKMMH pacHIIMPEeHUSIMU (BapUKO3HOCTSIMM) IO XOAy ACHI-
puUTHBIX BeTBeil. CaMo CylecTBOBaHWE BapMKO3HOCTEH Ha
JEHIPUTAX OTIAENBHBIX KJIETOK B HOPMAJTbHON HEPBHOW TKaHU
JI0JITO HE MPU3HABAIOCH, XOTSI OHU OBLTH BBISIBIIEHBI BO MHOTUX
CTPYKTYpax: B CJIYXOBBIX SiIpax NTUL ¥ MieKonuTatouux [14],
TaTaMMICCKUX SIIpax MIEeHSIT cobaku [19] M, Kak moKa3aHO B
HacTos1IeH paboTe, OHU Xe CYLIECTBYIOT Ha ACHAPUTAX KOPOT-
KOAKCOHHBIX TJIAIKONEHAPUTHBIX HEMPOHOB B sSIIPax A0pcalb-
HOTO TajlaMyca 4esnoBeka (puc. 2a). B anekTpoHHOMUKpPOCKO-
MUYECKUX MCCIEeOBAaHUSX TOKa3aHO, YTO BapUKO3HOCTU
CYIIECTBYIOT Ha JEHAPUTAaX ONpeAeeHHBIX BUIOB KJIETOK U
SIBJISTIOTCS] 30HAMU CUHANITUYECKOH TIIIOTHOCTU Y MHOTHX TIPEJi-
cTaBuTeseil  ¢uiaoreHetuyeckoro psga. Ilo MHeHUIO
JI.C. BorocioBckoii 1 coasT. [13], BApMKO3HOCTHU CYILECTBEHHO
000TaIanT BO3MOXHOCTH TEHIPUTHBIX BETBICHUN KaK (DyHK-
LIMOHAIBHBIX  MpeoOpa3oBaTeneil  MOTOKa  MMITYJIbCOB.
Baprko3HOCTh HEOOJBIION JIUHBI MOXET OJOKUPOBaTh pac-
nmpocTpaHeHue Bo30yxnaeHus. [ToBepXHOCTh BapMKO3HOCTH
MOKET CIyXUTh CYyMMaTOPOM TIOCTYMAIOLIMX Ha HETO BO30YX-
JIAIOIIMX BO3NEMCTBUI U, KaK MpearosaraeT aBTop, pacroo-
>KEHHbIE HA HUX CUHATICHI MOTYT MEHSITh BETMUMHY 3a/epPKKH
MpY PacIpOCTPaHEHUM MMITYJIbca K COME KIETKU B IIMPOKUX
npenenax [13].

K rmagxomeHIpUTHRIM METKUM KJIeTKaM OTHOCSITCS ITOYTH BCe
Pa3HOBUAHOCTH KOPOTKOAKCOHHBIX KJIETOK, ONMCAHHBIE B
Kope [26, 27, 29]; BepOsITHO, YTO 3TH KOPOTKOAKCOHHbIE IJIaji-
KOICHAPUTHEIC HEMPOHBI (MHTEPHEWPOHBI) KOPBI 1 MOAKOPKO-
BbIX 00pa30BaHMii MO3ra BBIIOJIHSIOT KaKyI0-TO OIUHAKOBYIO
OTpeAeNeHHYIO (PYHKIKIO.

«JloxMaTofeHAPUTHBIE» HEHPOHBI (pHc. 20), AEHIPUTHBIE
BETBY KOTOPBIX U3BUIMCTHI X OMYIIEHBI KOPOTKMMU BBIPOCTA-
MM, Ha KOHI[AX MMEIOT TOJNIOBKY, CXOAHYIO C IIUMUKOBOIA.
Hanuuuie aTHx BBIPOCTOB MPUAAET HEMPOHY XapaKTEPHBIN BU,
YTO W OTPAa3WIOCh B Ha3BaHWM HEHpoHOB. B mpembimymiux
Halmx paboTax ObLIO MOKa3aHo, UTO TaKUE HEMPOHBI SIBJISIOT-
Csl IO3UTUBHBIMY 110 KanpeTuHuHy [7, 8]. [IpeanonoxureabHo
3TOT KaJIbLMI-CBA3bIBAONINI OEJI0K 00J1a1aeT MOy IUPYIOIN-
MU CBOWCTBaMMU.

JIMTMHHONEHAPUTHBIE HEHPOHBI (pUC. 2B) MMEIOT AJMHHbBIC
MPOKCHMaNIbHBIE YacTH JCHAPWTOB, Ha KOTOPBIX HMHOTIA
MOXHO HaOJII0IaTh CHIIBHO PaCIIMpEeHHBIC TCHIPUTHBIC TLIO-
MIAIKK C OTXOISIIMMU OT HUX 60JIee TOHKMMU JEHAPUTAMM.

AKCOHBI Bcex KOPOTKOAKCOHHBIX KJIETOK OY€Hb TOHKHUE (O‘JCHb
XOpPOLIO BBIABIAIOTCA METOAAMU Ha KaJTIbLIMIA-CBS3bIBAIOIINE
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puc. 3;  KnaccvdmkauyoHHas Cxema He/ApOHOB SEN A0PCAbHOO Tanamyca YeNoBexa.

0eJIK1), MUMEIOT MHOTOYMCIIEHHbIE MEJIKUE «OYCUHKM» TI0 XOMY.
AKCOHBI 3TUX KJIETOK BETBSITCS PSIIOM C COMOI KJIETKH, B Mpejie-
JIaX CBOMX JCHIPUTOB, HO MOTYT OXBATHIBaTh M OIM3KOPACIIONO-
KeHHyI0 Tepputopuio. MHorna HabmomaeTcs AejeHue akcoHa
Ha JIBe paBHO3HAUHbIE KOJIJIaTepav, pacXoAsIIuecs B IPOTUBO-
TIOJIOKHBIE CTOPOHBI M TEPSIIONIMECS B TKaHU Cpe3a MO3Ta.
BeposiTHO, Takue KoJjiaTepaay aKCOHOB MHHEPBUPYIOT Oonee
OTIaJIeHHbIE TEPPUTOPUM BHYTPU 3TOTO e obpasoBaHus. Ele
JI.A. Mapxko u T.C. bpayH npeimoIoXumm TOpMO3HOe 1 BO30YX-
Jaloliee BIMSHUE KOPOTKOAKCOHHBIX KJIETOK Ha MepeKiIoya-
TeJIbHblE HeMpPOHBI. ABTOPHI MOKAa3aJli, YTO KOPOTKOAKCOHHbBIE
HeWpOHBI 00J1a1a10T 00JIee BEICOKHMM TIOPOTOM, YeM ITepeKTioya-
TeJbHbIE KIETKU, U BO30YKIAIOTCS MPHY MOBBIILIEHHON aKTHBa-
LIUY TIepeKITIoYaTeIbHbIX HEHPOHOB, TOPMO3s ux [20].

PesynbraThl nccnenoBaHus HEWPOHOB sIEp TOPCATBHOTO Tajla-
Myca MO3BOJIIA HAM COCTaBUTh KIACCH(PUKAILIMOHHYIO CXEMY
HEeIpoHOB (puc. 3), IIe OTpaXeHbl UMEIOLINECs] HEMPOHBI BO
BCEX MCCIIENOBAHHBIX SIpax TajlaMyca.

Takum o0pa3zoM, B pe3yibrare MPOBEAEHHOTO MCCJEIOBAHMUS
MeTOIaMHU CepeOpPEeHUs BBIIBICHB OCOOCHHOCTH CTPYKTYPHI
JIEHAPUTOB U UX Pa3BETBICHUIA Y pa3HbIX HEIPOHOB B UCCIENO-
BaHHBIX SIIpax JOPCAJbHOTO TajaMyca B3pOCJOro YejoBeKa.
[TokazaHo, 4YTO HEPOHKI IO CTPYKTYPE UX AEHAPUTOB 00BEI-
HEHbl B BUABI, (OPMUpYIOILIKE 2 Kacca: T'YCTOBETBUCTBbIE U
PEIKOBETBUCThIE. [YCTOBETBUCTHIE BKJIIOYAIOT IPEBOBUIHbBIE,
KYCTOBHIHbIC, KMCTOUKOBBIC, IBYXITYYKOBBIC U IEPEXOMHBIC
HENPOHBI, PEIKOBETBUCTbIE — PETUKYISPHBIE U KOPOTKOAEH I -
PUTHBIE HEHPOHBDI.

CTpYKTypa JCHIAPUTOB OJHOT'O 1 TOI'O 2K€ BUIA HeﬁDOHOB B pa3-
HBIX AIpaX UMEET CXOAHOE CTPOECHUE UTO, TO-BUAMMOMY, OIpe-
JieseT o0LIy0 3aKOHOMEPHOCTb. BhIsSIBIEHHbBIE 0COOEHHOCTU
CTPYKTYPHI IEHAPUTOB U UX Pa3BETBICHUI Y PA3HBIX HEUPOHOB
B MCCJIENIOBAHHBIX SIApaX AOPCAJIbHOTO Tajamyca B3pOCJOro
YeJIoBeKa TakxKe 3aKOHOMEPHBI U ONPENE/SIIOT YPOBEHD B3au-
MOJIEHCTBUS C APYTMMHU HelipoHamu. PazHooOpasue xe Kie-
TOYHOIO COCTaBa fep TajaMyca 4YeJoBeKa, TNMpU Pa3IMYHBIX
COYCTAaHUAX HeﬁpOHOB, HECMOTPpA Ha CXOACTBO HeﬁpOHHOﬁ
CTPYKTYPbI, MOKET OTPaXaThb CJIOKHOCTD BBIITOJIHACMbBIX C])YHK—
LIMH 5TUX SAep.

HeiipoHHblii cocTaB MCC/IeIOBAaHHBIX SEP, CBSI3aHHbBIN ¢ Tajla-
MO-KOPTUKAJIbHBIMU MYTSIMM, OAUHAKOB M BKIJIIOYAET TYCTBET-
BUCTBIE Y PENKOBETBUCTBIE HEUPOHBI B PA3HBIX COOTHOLICHHUSIX.

O0muM Uit Bcex sep NOPCAbHOTO Tajamyca 4YeloBeKa
SBJISIETCS HaTW4Me OOJBIIOTO KOJMYECTBA HEIIUTHUKOBBIX
KYCTOBUITHBIX HEWPOHOB CPEIHETO pa3Mepa C penKiM BKIIIoUe-
HUEM KPYITHBIX M TUTAHTCKUX KJIETOK.
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General principles of neuron organization in the human dorsal thalamus nuclei

L.A. Berezhnaya

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

Key words: : human, brain, thalamus, nuclei, neurons.

In the human dorsal thalamus nuclei (VA, VL, AV, AM, AD, and
MD), neurons were studied using Goldgi staining method. The
method allowed identifying different species of long-axon neurons
(type I): densely branched bushy neurons, bushy spine neurons,
large and gigantic bushy neurons, tree-like (arborescent) neurons,
brush-like neurons, double-tufted neurons, and intermediary (or
combined) neurons. Species of sparsely branched neurons were

also identified: short-dendritic neurons and reticular neurons. Type
II neurons — short-axon neurons (interneurons) — were presented
by smooth-dendritic, shaggy-dendritic and long-dendritic neu-
rons. A classification of the nerve cells of the dorsal thalamic nuclei
is proposed, and some principal features of their internal organiza-
tion are established.

Konraxtabiii anpec: bepexHas Jlapuca AnekcannpoBHa — KaH/1. OUOI. HayK, 3aB. J1a0. HEUPOHHOM CTPYKTYphI MO3ra OT/E/A UCCIIEN0BAHUA
mosra ®I'BY «HIIH» PAMH. 105064, Mocksa, mep. O6yxa, 1. 5. Ten.: +7 (495) 917-18-65; e-mail: putamen@list.ru.
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DyHKIIMOHAJIbHASI MarHUTHO-
pE30HaHCHAas TOMOrpadust IMOKOSI:

HOBbBIC BO3MOXKHOCTHU U3YUYCHUA
CI)I/ISI/IO.TIOF NN U I1AaTOJIOTUN MO3TI'd

E.B. Cemusepcroa, I0.A. Cemisepcron, P.H. Konosasos, C.H. Mniapromkun

QIBY «Hayynviii yenmp nesposoeuu» PAMH (Mocksa)

B nocnednee epems ¢ yeabio u3yueHus 0CHOBHbIX CEHCOPHbIX, IMOUUOHANBHBIX U KOZHUMUBHBIX NPOUECCO8 6 HOPMe U NP Namoaoeuu Obla npedaodceH
HOBbLI Memod — QYHKUUOHAAbHAS MACHUMHO-Pe30HAHCHAS moMoepadus 6 cocmoskuy nokos (pMPTh). On nozsoasem ouenums cmenenb CHOHMAH-
Holl Koaxmusayuu pazauynbix uenmpos LIHC 6 noxoe Ha ocHose cxo0cmea 8pemeHHbIX XAPaAKMePUCMUK HelipoHaabHOU AKMUBHOCU, BbA8ASEMOIL 045
AHAMOMUYeCKU YOaseHHbIX dpye om dpyea y4acmios 204061020 Mosed. Ilpu ¢MPTh-uccaedoganusx noKazaro cyujecmeosanue cmaduabHblX (yHK-
UUOHAAHO CB3AHHBIX «Cemell NOKOS» 20A08H020 M032d, U3y4eHue KOMOpbiX NepCHeKmUBHo 8 KOHMeKcme anaau3a QyHOaMeHmanbHbix Mexanu3mos
pazeumus Hegpoaoeuteckux 3abonesanuii. Hamu enepevie 6 Poccuu 6vino nposedeno pMPTh-uccredosanue 6 epynne uz 10 300poguix cybsexmos u
BbISI6ACH OMYEMAUBYLIL NAMMEPH Cemu NACCUBHO20 PeXCUuMa pabombl 20108H020 M032d, CO2AACYIOWUIICS MO C80eMy XapaKmepy ¢ OaHHbIMU 3apybec-
Hbix uccaedosaruii. Hccaedosanue ¢ nomouspro YMPTn unmeepamusHoil cucmemvl (hyHKYUOHAALHO B3aUMO0CICHBYIOWUX YHACMKO8 20108H020 MO32A
ueA08eKa MOJCem HOMOUb HO-HOBOMY B32ASHYMb HA WUPOKUE HelpOHANbHbIE 83AUMOCES3U 8 PAMKAX UEHMPAAbHOL HePEHOU CUCHEeMDbI.

Kmouesbie coBa: pMPT moxos1, To10BHOI MO3I, (PYHKIIOHATbHAS KOHHEKTUBHOCTD, HEHPOHATbHEIE B3aMOCBSI3H.

OJIOBHOIM MO3T YeJIoBeKa, CO CTPYKTYpPHO-(YHKIIMO-

HaJIbHOM TOYKM 3pEHUsI, MPeaCTaBIsSeT COO0M CIOX-

HYIO CeTh, OOBETMHSIONIYIO OOJBIIOE KOIMYECTBO

pPa3MYHBIX €r0 OTAESOB, KaXAbIH M3 KOTOPBIX

BHIMOMHSAET onpeaeeHHylo ¢hyHKIuo. BMecte ¢ Tem
STH OTHETHl B3aMMOIECHCTBYIOT IpM peaau3alid TOM WU
WHOU TIPOrpaMMBI U (YOPMHUPOBAHUY MHTETPATHBHOM CHCTE-
Mbl, B paMKax KOTOpOH MOCTymnawolasi B TOJOBHOW MO3T
“H(pOpMaIKs MoABEPraeTcs MOCTOSHHON 00paboTKe LeHTpa-
MU, CTPYKTYPHO WM (DYHKIIMOHATBHO CBSI3AHHBIMHU MEXIY
c0o00I.

B Hacrosiiee Bpems 3a py0OexXoMm U B Hallleil CTpaHe ¢ LIENbIo
(OYHKIIMOHATIBHOTO KapTHPOBAHMS TOJIOBHOTO MO3Ta IIUPOKO
MPUMEHSIETCS MeTOI (PYHKIIMOHAIBHONH MaTHUTHO-PEe30HAHC-
Hoit Tomorpaduu (bGMPT). OH noxpazymeBaeT perucTpaiuio
BOLD-curnana (ot anri. Blood Oxygen Level Dependent) ot
00BEMHBIX TOYEK (BOKCENIOB) IIPH MCCIEIOBAHUN TOJIOBHOTO
MO3ra B OTBET Ha BBINIOJHCHHWE TOTO WM MHOTO 3alaHUS
(mapamurmel). [Ipu 3TOM B OTBET Ha aKTUBAIMIO U3MEHSIOTCS
napaMeTpbl TeMOAMHAMUKY B TOM WJIM MHOM Y4acTKe T'OJIOB-
HOTO MO3Ta, CHIKAETCS YPOBEHb IE30KCHTEMOTNIIOONMHA W
TIOBBINIACTCS YPOBEHDh OKCUTEMOIIOOMHA. DTO COIPOBOXKIA-
eTCsl YCWJICHWEeM WHTEHCMBHOCTHM CUTHajia Ha cepunm E2*-
U300pakeHu i, KOJIMYeCTBEHHAsI OLIEHKA KOTOPOTO MO3BOJISIET
OTIpeIeNINTh CTETIeHb HeMPOHATBHOM akTHBaIMy [ 18].

B nocnenHue roasl U1 M3y4eHUs OCHOBHBIX CEHCOPHBIX, IMO-
LIMOHAJIbHBIX ¥ KOTHUTUBHBIX TIPOLIECCOB B HOPME U Y MALlU-
€HTOB C Pa3TUYHBIMU 32001€BAHUSMY LIEHTPATBHOW HEPBHOM
CHUCTEMBl B MUpE BCE aKTMBHEE MPUMEHSIETCS HOBasl Pa3HO-
BUIHOCTb TeXHOJIOTUU GMPT — pyHKIIMOHANBHASI MATHUTHO-
pe3oHaHcHast ToMorpagust B cocTosiHuu nokost (pMPTi).

HenaBaue noctuxeHust B 001acTu CTpYKTYpHOU U (HyHKIIMO-
HaJIbHOW HENpPOBU3yaau3alliy TIO3BOJMIM 3HAYUTETHHO MPO-
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IBUHYTbCA B M3YYEHUM MEXaHU3MOB (DYHKIIMOHUPOBAHUS
TOJIOBHOTO MO3Ta MPUMATOB U JIONEH, B T.4. C TOYKU 3PEHUS
(DYHKIIMOHATBHOTO KapTUPOBAHUSI PA3TUYHBIX €T0 OTIENOB.
DTO CcTalI0 BO3MOXHBIM Oj1arofiapsi UCCIEIOBAHUIO U OLIEHKE
TaK Ha3bIBaeMOil (DYHKLMOHAIbHOM KOHHEeKTHBHOCTH (DK).
[Ton ®K moHMMaeTcs cX0XeCTb BpeMEHHBIX XapaKTepUCTHK
Pa3IMYHBIX TATTEPHOB HEPOHAIBHON aKTUBHOCTH, BBISIBIISIC-
Mot ipu GMPTi, oT aHaTOMMYECKM YAATEHHBIX APYT OT Apyra
y4acTKOB TojioBHOro mosra [2, 23]. Wmeercsa uenblit psim
padoT, mokassIBaIINX, 9To MccnenoBanue OK meiicTBuTeNb-
HO TIO3BOJISIET OIIEHUTh YPOBEHb KOAKTUBALMM PAa3TUIHBIX
00J1acTeil TOJIOBHOTO MO3ra B COCTOSTHUM TTOKOS TIPY BBITIOJI-
Henuu GMPT [31]. Takum oOpa3oM, B KOHTEKCTe (HYHKIIMO-
HaJbHOM HelpoBU3yanu3alMM Ipeanojaraercs, 4yro OK
XapakKTepu3yeT YPOBeHb (PYHKIIMOHANBHOI B3aMMOCBSI3U pa3-
JIMYHBIX YYACTKOB TOJIOBHOTO MO3Ta.

B TeueHune HECKOIBKUX TIOCTEIHUX JIET O1aroaapsi BHEAPEHUIO
MHHOBALIMOHHBIX HENUPOBU3YaIM3ALMOHHBIX METOAUK CTaJlo
BO3MOKHEIM OLIeHMBaTh ypoBeHb PK B paMKax Bcero rojios-
HOTO MO3ra in vivo. DTO TO3BOJWIO MCCIEA0BaTh YPOBEHb
KOAKTUBALIMM aHATOMUYECKM YAAJEHHBbIX APYT OT Apyra yya-
CTKOB T'OJIOBHOTO MO3Ta B COCTOSIHUM MOKO$I, YTO, IO MHEHUIO
MHOTHUX UCCJenoBareneil, xapakrepusyeT (pyHKUUOHAIbHbIE
B3aUMOCBS3M B paMKax LIEHTpaJbHON HEPBHOM CUCTEMBI [7,
16, 25, 38].

Cuutaercs, YT0 QYHKUMOHATBHBIE B3AUMOCBSI3U PA3IUYHBIX
LIEHTPOB TOJJOBHOTO MO3Ta UIPaioT KJIIOYEBYIO pojib B obec-
MIEYEHUN CJIOKHBIX KOTHUTHUBHBIX TIPOIIECCOB. TeM caMbIiM
otenka MK moxeT momoub Gonee rIybOKO MOHSITH 0A30BYIO
(bYHKIIMOHAIbHYIO OPTAHU3ALMIO MO3Ta.

[MonbiTky oneHuth GK Kak Mepy COHTAHHON KOAKTMBALIMN
Pa3NTMYHBIX IIEHTPOB TOJIOBHOTO MO3Ta B COCTOSTHUM TIOKOSI
MOSIBUIIMCH CIYCTS OKoJio 15 yieT mocie usobperenuss GMPT
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[8, 25, 31]. B 3Tux mepBbIX 3KCMEPUMEHTATIbHBIX paboTax BO
BpeMst mpouenypsl GMPT ¢ peructpaunueir CnoHTaHHOM
AKTMBHOCTH TOJIOBHOTO MO3Ta MCCIETyeMbIM CYOBbEKTaM JaBa-
JIMCh MHCTPYKLIMU PacCIaOUThCS U CTapaThCsl HE AyMaTh O YeM-
6o KoHKpeTHOM. B. Biswal u coaBT. OblIM MEpBBIMHU, KTO
MoKa3ajl BHICOKYIO Koppensauuio Mexay BOLD-curHanamm
Pa3IMYHBIX YYACTKOB 000MX MOJyLIApUil 00JIbIIOro MO3ra, 4To
XapakKTepu30BaJlo aKTUBHOCTb MPOLIECCOB 00paboTKU MHPOP-
Malli B COCTOSIHUM 110K0d [7, 8]. UHBIMU clloBaMM, B TIOKOE
UcCcIenyeMble YI9aCTK/ MO3Ta OTHIOIb HE SIBJISIIOTCS «MOTYALM-
Mu». B uX ucciaenoBaHuu (CXeMaTUYHO TPeACTaBIeHHOM Ha
puc. 1) mpu npoBeneranu GMPT BpemeHHas mocienoBaTesIb-
HOCTb B COCTOSIHMM TTOKO$I KaXJ0ro BOKCeJa, HaXoALIEerocs B
MpejieNiax ABUraTeIbHOM KOpbl, KOppeaupoBaia ¢ BpeMEHHOM
TOCIIEIOBATEIBHOCTBIO B COCTOSTHIM TIOKOSI OCTAJIbHBIX BOKCE-
JIOB T'OJIOBHOTO MO3I'a, BBISIBJISIS BBICOKYIO KOPPESLIUIO MEXIY
TIATTEPHOM CIIOHTAHHOW HEUpPOHAJIBHOW aKTUBAlMM B 3THX
yJacTKax.

B HeckonbKuX mocenyonmx paboTax ObUIM BOCIIPOX3BEICHEI
Pe3yJIBTaThl 3TOTO TIEPBOTO UCCNENOBAHMS U TIOKa3aHbI BBICO-
kue ypoBHU OK MexXIy IBUraTeIbHOI KOOI JIEBOTO U ITPABO-
r0 MOJyMIapuil OOJBIIOrO MO3Ta, a TAKXe MEXIy WHBIMU
yJacTKaMK TOJIOBHOTO MO3ra ¢ W3BECTHBHIMU (DYHKIIMOHAJb-
HBIMU CETAMU (HaIpuMep, IepBIUYHAS 3pUTEIbHAsI CETh, CIIy-
XOBasl CETh M KOTHUTUBHbIE CETH BhICIIEro mopsaka) [8, 13, 16,
17,19, 25, 31, 48, 54]. B aTux padotax ObLJ10 MOAYEPKHYTO, YTO
B COCTOSTHUM TIOKO$T ()YHKIIMOHAIbHBIE CETH TOJIOBHOTO MO3Ta
He SBJIAIOTCS «MOJYAIIUMM», a, HA000POT, XapaKTePU3YIOTCS
BBICOKOI CITOHTaHHO aKTMBHOCTBIO, KOTOpast BHICOKO KOppe-
JIMPYeT MEXIy pa3MuyHbIMU ero yyactkamu [9, 27]. Takum
obpazoMm, GMPTn opueHTHpoBaHA Ha KapTUpOBaHUE (PYHK-
IIMOHAJBHBIX B3aMMOIENUCTBUN Pa3TNYHBIX YIACTKOB T'OJIOB-
HOTO MO3Ta Ha OCHOBE M3MEPEHUS YPOBHS KOPPEJISALIUN MEXIY
BpPEMEHHBIMU TocIenoBaTebHOCTIMU GMPT.

B KoHTekcTe METOOMKM MOMYyYeHUs] CUTHAIA MpU MpoBeje-
Huu GMPTh-uccinenoBanuss HEOOXOOAUMO OTMETHUTh, UTO
0CcOo0bIif MHTEpEeC MpPEeNCTaBISIOT HU3KOYACTOTHBIE KOJeha-
Hug (~ 0,01-0,1 I11) BpeMeHHBIX TTOCTeA0BaTEIbHOCTE [7, 8,
14, 31]. ITonHoe 00BSICHEHUE C HEMPOHANBLHO TOYKYU 3pEHUS
9TUX HU3KOYACTOTHBIX KOJNEOAHUI B COCTOSHUM TMOKOS 10
CHUX TIOp OTCYTCTBYET, U B T€UEHUE MOCAETHUX JIET MPOJOI-
XarTcs AedaTbl OTHOCUTENBHO TOTO, SBISIOTCS JU 3TU
BOLD-curHams! B COCTOSTHUU TTOKOS CIEACTBHEM (DHU3HOIIO-
TMYECKUX TIPOILIECCOB (IbIXaTeNbHbIE M CEpACUHBIE KOeha-
Hus) [5, 6, 12, 41, 53] unu Bce-Taku BbISIBJIEHHbBIE KOPpPEJs-
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puc. 1: Cxema GparmenTa uccnenoanus B. Biswal et al. (apanTuposano u3 Van den
Heuvel et al., 2010).
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MM 0OYyCIOBJICHB KOaKTMBAllMedl B paMKaX OCHOBHOIO
MaTTepHa CIIOHTAHHOM aKTHBAIIMK B 3TUX YJIACTKAX, OICHM-
BaeMOIl mpu u3MepeHuu (QYHKLIUM TeMOAMHAMMYECKOTrO
otsera [9, 25, 28].

Kak mpasuio, mpotokonel GMPT-uccinenoBanuii uMeoT
HU3KOE BpeMEHHOe paspelieHue (Jamie Bcero 2—3 ceK Ha
ckaH, T.e. 0,5 Ii1), oOycrnoBiMBalolee HalOXeHNE BbICOKOYA-
CTOTHBIX IBIXaTENbHBIX M CEPICYHBIX KOJeOaHWI Ha HU3KOYa-
CTOTHBIC KojeOaHmsa aktuBauuu B mokoe (0,01-0,1 Iir). B
pesyibrate 60Jiee BEICOKUE CEPACYHBIE U IbIXaTeNbHbIE KOJIE-
0aHMs MOTYT (POPMUPOBATH CXOIHBIC BpEMEHHBIE MTOCIIEI0BA-
tenbHocT BOLD-curnana B anatoMu4eckul ynaneHHbIX JPYT
OT JIpyra y4acTKax r0JIOBHOTO MO3ra, YTO, [0 MHEHUIO HEKOTO-
PBIX MCClenoBatesieil, MOXET MPUBOAUTh K HEBEPHOW MX
UHTepIpeTanuu |5, 6, 12, 41, 44, 53]. B 10 e BpeMs B OJIb3Y
HEMHPOHAJIBLHOTO I'eHe3a CUTHANIOB, BBIABIsAEMBbIX Tpu (M PTi,
CBUJIETEILCTBYET (haKT TOTO, YTO OOJBIIMHCTBO BBISIBIISIEMBIX
MaTTepPHOB AKTUBAIMM B TMOKOE COOTBETCTBYIOT y4acTKaM
FOJIOBHOTO MO3Ta, CBSI3aHHBIM KakK (DYHKUMOHAIbHO, TaK U
CTPYKTYPHO (Harpumep, 00JIaCT! ABUTATENbHBIX, 3PUTEIbHBIX
1 CIyXOBBIX (DYHKIMOHANBHBIX ceTeld) [7, 16, 31, 38, 48]. Dtn
HaOJIOICHUST TOKA3bIBAIOT, YTO YYACTKU TOJIOBHOTO MO3Ta,
KOTOphIE YacTo (DYHKIMOHUPYIOT COBMECTHO, (POPMMPYIOT
(bYHKIIMOHABHYIO CETh TIOKOSI C BHICOKMM YPOBHEM CITOHTAH-
HOM HEHUpPOHAJIbHOM aKTMBHOCTH, KOTOpas CWJIBHO KOppPEJIH-
pYyeT MeXly aHaTOMUYECKHU YIaJeHHBIMU IPYT OT Apyra 00ja-
CTSIMU, BXOJISIIIIMMYU B COCTAB CETH.

Eme omauM nonTBepXIeHIEM HEMPOHATBHOM OCHOBEI CUTHA-
JIOB, peructpupyeMbix mpu ¢MPTH, sBagioTCs pe3ynbTaThl
UCCIIETOBAHMIA, CBUICTEIbCTBYIONINE O MPEUMYIIECTBEHHO
Hu3KoyacToTHOM auarasoHe (< 0,1 [i1) BBISBISEMBIX CITOH-
taHHbIX BOLD-curnanos, ¢ MUHUMaJIbHBIM BKJIAZIOM CO CTO-
POHBI BRICOKOYACTOTHBIX CEPICYHBIX U JBIXaTeIbHBIX KOjeha-
Huii (> 0,3 I) [14, 15]. Beito moka3aHo, 9To IbIXaTeIbHbIC U
cepleyHble KoieOaHus MMEIOT 3HAYUTEIbHO OTIMYAIOIIUIACs
YACTOTHBIA TATTEPH M, COOTBETCTBEHHO, OTIMYAIOTCS IIO
CBOEMY BJIMSIHMIO HA BBISIB/ISIEMbIE KOPPESLMU B COCTOSIHUU
MOKOS OT MPEACTABISIONINX MHTEPEC HU3KOYACTOTHBIX KOJie-
6anwmii (0,01-0,1 I) [14, 15].

[MpeanonoxeHre 0 HEHPOHATLHOM MPOMCXOXIEHUU PETU-
ctpupyeMbix npu GMPTm-uccnegoBannm (eHOMEHOB TIOJI-
TBEPXIAeTCs TakXe paboTaMM, B KOTOPBIX OblIa MPOAEMOH-
CTpUpPOBaHA B3aUMOCBS3b (HempsMas) MEXay aMILTUTYAHbIM
npoduneM xoppenauuii npu ¢MPTo u snekrpodusnonoru-
YeCKMMU ToKa3aTelsIMU HelpoHanbHOM akTMBHOCTH [33], a
TakXe WUCCAeJOBaHUSIMHU, MOKA3aBUIMMU CUJIBHYIO 3aBUCH-
MOCTb MexXny croHTaHHbIMM BOLD-kone06aHuAMU ¥ OJHO-
BPEMEHHO PETUCTPUPYEMOM MMITYJIbCHOM HEUPOHAIbHOMI
akTUBHOCTHIO [39, 40]. Takum 06pa3om, Bce OOJIbIIIE UCCTENO-
BaHUI MOATBEPXKIAIOT HEMPOHAIBHBINA T€HE3 CUTHAJA, PETH-
ctpupyemoro npu ¢MPTn, u B Hacrtosiiee BpeMs BOIpPOC
3aKJII0YaeTcsl CKOpee B TOM, HACKOJbKO BBISBJSIEMBI Mpu
GMPT nmarTepH «3arpsA3HeH» HeHEWPOHANbHBIMU Kojeba-
HUSMU (HalIpuMep, CEpACYHBIMU U PECTIUPATOPHBIMU), HEXE-
JIK B TOM, siBisieTcst in ¢MPTn-narrepH oTpaxeHueM Heilpo-
HaJIbHOI akTHBHOCTH ¥ PK B mpuHIIMIIE.

CKa3aHHOE He 03HAYaeT, 4TO BPEMEHHBIE TOC/IeI0BATEIbHO-
ctu GMPTn oTpaxaloT UCKIIOUYUTEIbHO KOAKTUBALMIO pa3-
JIMYHEBIX 00J1aCTell TOMOBHOTO MO3Ta B COCTOSTHUM TTOKOsT. Kax
OBLIO YXe OTMeYeHO, Ha peructpupyembiii mpu GMPTo cur-
HaJl MOTYT OKa3bIBaTh BIUSHUE M UCKAXAaTh €0 HaKJalblBalo-
IIecs HeHelipOoHaTbHEIE TATTEPHEL, B CBSI3U C YeM IIPOBOIUT-
s aKTMBHas padoTa Mo CTaHAAPTU3AINU METOIOB HUBEIUPO-
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BaHWs 9TUX BIUSHWIA MpPU TEPBUYHONH 00pPaOOTKE «ChIPHIX»
JaHHBIX [6, 12, 44]. K TakuM MeTOoaM OTHOCSTCS: BEIYUTAHUE
u3 curdana GMPTn curnanoB pusnonornyeckux KoaeoaHmii
MyTeM MOHUTOPMPOBAHUS (DU3UOJIOTMYECKUX TPOIIECCOB BO
BpeMsi mpoBenieHUsT MPT-uccnenoBaHusi, UCKIIOUEHUE U3
nonydeHHoro GMPT-curHana curHaiaoB ot obGmacTeii, He
OTHOCSLIMXCS K CEpoMy BelIecTBy [51], a Takxke MCIOJIb30Ba-
HUE BBICOKOI YaCTOTHI AMCKPETH3AIMU C IIEJIbI0 TIPENOTBpa-
IIEHUS HAJOXEHUS CIEeKTpa BBHICOKMX YaCTOT Ha IPENCTaB-
JISIOIIMEe MHTepeC HU3KOYACTOTHbIE KOJEeO0AHUSI COCTOSHUS
nokos [14, 48—50].

B nienom, pesysbTaThl Bce 6osee pacTyiiero oobeMa HelipoBu-
3yaJIM3alMOHHBIX MCCIEN0BAHMIA MOATBEPXKIAIOT MPEAIOJIO-
KeHue o ToM, 4to Kosebanus BOLD-curHana B cocTogHUM
MOKOSI B KOPKOBBIX M CYOKOPTUKAIBHBIX O0JTACTSAX XOTS OBI
YACTUYHO SBJISAIOTCS CJIEICTBAEM CTIOHTAHHON HEMPOHAIBLHON
aKTUBHOCTH Y 4TO HaOJI0faeMble BpeMEHHbIE KOppelsuuu
MeXIy BpeMeHHbIMU mocienoBaresbHocTsiMu GMPT anato-
MUYECKHU pa3ieNeHHBIX 00J1acTei FOI0OBHOTO MO3Ta OTPaXkKaloT
ypoBeHb OK MexXIy pa3muuHBIMU LIEHTPaMy TOJIOBHOTO MO3Ta
B cocTOSTHIM TI0Kod [9, 25, 28].

CymecTByeT HECKOJIBKO METONOB IJIsi 00pabOTKM JaHHBIX
(GMPTH, no3BOJISIONIMX OLEHUTh HAJTMYME M BhIPaXXKEHHOCTh
(OYHKLIMOHANBHBIX CBSI3¢H MEXIy pa3TMYHBIMM YJacTKaMH
TOJIOBHOTO MO3Ta. K HUM OTHOCATCS: aHaJIN3 Ha OCHOBE BHIOO-
pa 30HBI UHTepeca [3, 7, 15, 22, 29, 42], nepBUYHBIN KOMITO-
HEHTHBII aHanu3 [23], He3aBUCUMBIA KOMIIOHEHTHbIM aHAIN3
[4, 11, 45] n xnactepHsIii aHamu3 [13, 38, 43, 48]. Bce atn
METOJIBI MOTYT OBITh Pa3aeieHbl Ha IBE TPYIIIbI: MOJEIb-3aBU-
CUMble M MOJeTb-He3aBucuMble. K TMepBBIM OTHOCHUTCS,
HAIIpIMEp, aHaJIM3 Ha OCHOBE 30HHI MHTEpeca, KO BTOPBIM —
MEPBUYHBIA KOMIIOHEHTHBIA aHAIW3, HE3aBUCHMBINA KOMIIO-
HEHTHBII aHaNu3, KJiacTepHblil aHanu3. OCHOBHOE OTIMYME
9THX IBYX TPYII 3aKIH0YACTCS B TOM, YTO MOMIE/Ib-HE3aBUCH-
MBIe METOIBI MO3BOJAIOT oleHuTh DK B mpemenax Bcero
TOJIOBHOTO MO3Ta, B TO BpeMsI KaK MOJieJTb-3aBCUMBbIE METOJIBI
TpeOYIOT HaTMIMS IIpeABapUTEIbHOM TUIIOTe3Bl, Ha OCHOBA-
HUU KoTopoil aHanusupyercs:s PK B KOHKpeTHOH 00J1acTH.
Haubonee vyacto mis aHanuza nanubix GMPTn npumensetcs
HE3aBUCHUMBII KOMIIOHEHTHBIM aHAaNW3, IT03BOJISIOLINI
BBIYJIEHUTD U3 cyMMapHoro BOLD-curHana pazinyHbie KOM-
TIOHEHTHI, TIPEACTABIISAIONIME COOOW CUTHAN OT LIEJOTo psina
cereif mokos (CIT). BToT MeTom obmagaeT BHICOKMM YPOBHEM
HaJexXHOCTH s BoisiieHus crekrpa CIT [16] u mpuMeHUM
KO BCEMY MacCHBY BOKCEJIOB TOJIOBHOTO MO3Ta. BblsiBiIeHHbIE
CII BO3MOXHO 3aTeM IOABEPTHYTh BTOPUYHOMY aHAIM3y, B
T.Y. CPABHEHUIO MEXIY UCCIECIYEMBIMU TPYIIIIaAMHU.

B uenom psige paboT cooO11anoch o BhIISAEHUH TIPU aHATKU3e
(GMPTn-uccnenoBaHuil cTabUIBHO OMpeesiomumxcs GyHK-
umoHanbHO cBsa3aHHbx CIT [4, 16, 19, 20]. K HacTosmemy
BpPEMEHM OIMUCAHO 0KOJIo § ctabunbHOo onpenenstomuxcs CII
[4, 16, 17, 22, 38, 45, 48] (puc. 2). K HUM OTHOCSTCS ABUIa-
tenbHast CI1, 3putensuast CII, nBe omHoctoponHue CII, ompe-
NeNSIoIINecs: B BEPXHETEMEHHBIX U BEPXHEJTOOHBIX 00J1aCTsIX,
CeTh MACCUBHOTrO pexuma pabotsl rojoBHoro mosra (CITPP)
(BKITIOYACT MPENKIMHBE, MEINATbHBIC IOOHBIC OTOETBI, HILK-
HME TeMeHHbIe ¥ BucouHble obmaactu) u CII, BkIrovaromias
KOPKOBBIE OTHENbl BUCOYHBIX/OCTPOBKOBBIX M TIEPEIHUX
MOSICHBIX 00J1acTeii ¢ 00eUX CTOPOH.

Heobxoaumo OTMETUTb, 4TO, HECMOTpPSI Ha MCIIOJb30BaHUE
MP-tomMorpadoB ¢ pa3aIMYHOI HANIPSKEHHOCThIO MATHUTHOTO
nojist (1,5T, 3T u4T)u pasauuHbIX METOIOB 00PaOOTKY Iep-
BUYHBIX TAHHBIX (HAaIlpuMep, He3aBUCHMBIN KOMIOHEHTHBII

41
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puc. 2: Haubonee cabunbHo onpepensiowuyecs npu GMPTR cetv nokost (aganupo-
BaHo 13 Vian den Heuvel et al., 2010).
TpuMeNaHKE: LIBETHYIO BEPCUIO PUC. CM. Ha 0ONIOXKE.

aHaJM3, KJIACTePHBbIi aHanu3), npy BbisiBieHMM CII rpaHuLbl
MX YaCTO MEPEKPHIBAIOTCS, YTO MOXET CBHICTEILCTBOBATh 00
UX TECHOM B3aMMOICHCTBUM B COCTOSIHUM  IOKOS.
[TpumevaTenbHO, YTO OOMBIIMHCTBO 3TUX MEPEKPHIBAIOIIUXCS
ceTeif aHaTOMUYECKH COOTHOCSTCS € 00JIaCTSMU, OTBEYAIOIITH -
MM 32 U3BECTHble (DYHKUMM; Hampumep, HabJiofaroleecs
NepeKpbIBaHKE MEPBUYHBIX TBUTATEIbHBIX 00J1aCTEl, MEpBUY-
HBIX 3pUTENIbHBIX 001acTeit M TeMeHHO-100HbIX CIT oTpaxaer
UX yyacTue B mpoliecce noanepxaHust BHuManus [7, 15, 17].
NHuTepecHo Takke, 4to B coctaBe HeKOTOphiX CIT Bo3MOXHO
BBIIIENUTD TIONCETH, HAIpUMep, B cocTaBe 3pureibHoi CII
omnpeaenstorcs nepsuyHas 3putenbHas CII u akcTpacTpuap-
Has 3putenbHas CII [4, 16, 48].

Kak m3BecTHO, HEHpOHBI 00JANAIOT CIOHTAHHOW AKTHB-
HOCTBIO JaXe MpPU OTCYTCTBMM yYacTHSl B BBHIOJHEHUM TOU
WJIM WHOM KOHKPETHOH 3amaun [46]. JIOrMuHO MpeanoToXuTh,
gyro @K MOXET CIYXUTh MHCTPYMEHTOM MOIIEPKAHIS NMEIO-
HIKXCsl PYHKLIMOHATIBHBIX CUCTEM B COCTOSIHUM FOTOBHOCTHU K
HEMEIJICHHOMY BBIITOJTHEHUIO OINpeAeNeHHbIX 3amay. Tak,
HeJaBHUE UCCIIEeIOBAHNS IT0KA3ajI, HAIIpIMeED, UTO ITUTCITh-
Hasl JBUTaTelbHasi TPEHMPOBKA MOXET 3HAYMTENbHO IOBbI-
CHUTh aKTUBHOCTDb B Ipelenax NepBUuYHoii aBurateabHon CIT
[54].

Oco06biii uHTEpec TpencTaBnsier ykasanHas Boimie CITPP,
cocrosamasg 13 (DYHKIMOHAJTBHO CBSI3AHHBIX MEXAy CO0O0ii
KOpHl 3aJHUX OTHENOB MOSCHOW W3BWJIMHBI/TIPEAKINHBS,
MeIMaNbHBIX JIOOHBIX OTAEIOB U HUXXHUX TeMCHHBIX 00J1acTel.
CIIPP ommnyaercst or unHblx CII TeM, 4TO ee aKTUBHOCTh
3HAYMTEILHO TIOBBIIIACTCS B COCTOSTHUY TTOKOSI TI0 CPAaBHEHUIO
C COCTOSIHMEM TIpU BBIMOJHECHNMM KOTHUTHUBHBIX 3adad, 4TO
HaIJSIHO XapaKTepu3yeT Hajuuue 0a3ajlbHON aKTMBHOCTH
HeHPOHOB IOJIOBHOTO MO3Ta B COCTOSIHMM Tokos [28, 34, 35].
AktuBHOcTh 1 OK CIIPP B3amMocBs3aHBI ¢ TpoleccaMu
MBIIIUICHHSI, BKJIIOYast MHTETPAL0 KOTHUTUBHBIX ¥ 3MOLIMO-
HaJIbHBIX KOMIIOHEHTOB [25], KOHTPOJIb COCTOSTHUS OKpYyXato-
1reit 00CTaHOBKY [28] M CIIOHTAHHBIE MBICTUTEIBHEIC ITPOLIEC-
col [32].

puc. 3: I'IarrepH aKTuBaLyn CETM NacCMBHOMO Pex1ma ronoBHoro Mo3ra B rpynne
HOpMbI (COBCTBEHHOE HabmoaeHMe).
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N3zyuyenue CII nmepcnekKTMBHO MpU pa3IMYHbIX 3a00J1eBaHUSIX
¢ TIOpaXeHNEeM IIEHTPATbHOM HepBHON CHUCTEMEI, C OIEHKOI
BO3MOXHBIX u3MeHeHuii PK — nHampumep, npu Gose3Hu
Anbureitmepa [26, 36], mempeccun [24], memenumu [37],
mu3odpernn [30, 52]. BoJBIIMHCTBO 3TUX HUCCIENOBAHMIA
OBLTM TTOCBAIIEHB M3MEHEHUSIM NaTTepHa akTuBHOocTH CITPP.

B Poccuiickoit ®enepalyy A0 HEIaBHETO BPEMEHM OTCYT-
CTBOBaJ OmNbIT MpuMmeHeHuss GMPTn. B 2013 r. BmepBble B
Poccun Hamu Obuto mposeneHo GMPTn-uccnenoBaHue B
rpynmne u3 10 3mopoBbix cyobekToB [1]. MccnemyembiM naBa-
Jlach MHCTPYKIIUS 3aKPBITh IJ1a3a, PaccaadUThCS ¥ MOCTapaTh-
csl He AyMath O 4eM-JM0o KOHKpeTHoM. [Ipu 3Tom mocie
HeobXonuMoit 00pabOTKM MEePBUYHBIX JaHHBIX BBISBISICS
otvyetnuBbid mattepH CIIPP, cornacyrommuiics mo cBoeMy
XapakKTepy ¢ TaHHBIMU 3apy0eXHbIX MCCIenoBaHuii (puc. 3).
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B Hacrosiuee Bpemsi Hamu npoBoauTcs aHanus GMPT-
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Resting-state fMRI: new possibilities for studying physiology and pathology of the brain

E.V. Seliverstova, Yu.A. Seliverstov, R.N. Konovalov, S.N. Illarioshkin

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)
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A new method, resting-state fMRI, has been proposed recently
for studying basic sensory, emotional, and cognitive processes in
healthy and neurologically affected subjects. It allows assessing
spontaneous co-activation of different CNS regions in rest on
the basis of temporal characteristics of neuronal activity of
anatomically separated brain regions. On resting-state fMRI
studies, the existence of stable and functionally linked resting-
state brain networks was shown, that is important in the context

of basic mechanisms of neurological disorders. We performed a
first resting-state fMRI study in Russia in the group of 10 healthy
subjects and revealed a clear default mode network pattern
which was consistent with data in published papers. Examining
of integrative system of functionally interacting brain regions
with the use of resting-state fMRI can provide new insights into
large-scale neuronal communication within the human brain.
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TpaHcKpaHuajlbHas1 MAarHUTHAas
CTUMYVJISILIUS B JICYEHUU
LIECHTPAJIbHOI'O MOCTUHCYJIBTHOIO
00J1EBOr0 CUHApPOMA

A.B. Yepsskos, A.B. benonacosa, A.I. IToiinamesa, JI.A. Yepunkosa, A.C. Kagpikos, H.A. Cynonesa, M.A. ITupagos

DIBY «Hayunviii yenmp neeposoeuu» PAMH (Mockea)

Tpauckpanuanvhas maenumuas cmumyasyus (TMC) — memoo, ocHosanHbiil Ha 6030yHcOeHUU HelPOHO8 20108H020 MO32a HepeMeHHbIM MACHUMHbIM HOAeM.
B nocnednue 200w nossuaucy coobuenus o6 aggexmusrocmu evicoxouacmomuoii TMC npu sevenuu gapmaxopesucmenmuoeo yeHmpaibHoeo nOCMUH-
cyavimuoeo 6oaegoeo cundpoma (LIIBC). IIpedcmagnenbiil kaunuveckuii pazoop onucvieaem 08yx nauuermos ¢ kauruxoii LIIIBC ¢ pasuoii nokaausayueii u
o0semom ouaea nopaxcenus. TMC npumenssace 6 pexcume evicoxouacmomuoil cmumyasyuy (10 Tu) Ha nepeusHyio MOMOPHYIO KOPY HOPAICEHHO20 HOAYUIA-
pus. Ilocae cmumyasyuu 3aQuKcuposaro 3HauuMoe CHudICeHUe bipajlceHHoCmU 004e6020 cUHAPOMA no eu3yanbHoil ananoeosoil wikase (BAII). Ioxkazato,
umo nocae oxonyanus TMC 6oab nocmenento 6038pauiaemcs K npejcHemy yposiio yepes 3-4 mecsua.

Koouesbie cioBa: TpaHCKpaHWaJIbHAaA MaTHATHAA CTUMYJIALNA, HCHTpEU'IbeIﬁ HOCTI/IHCWIBTHHﬁ OoneBoit CUHIPOM.

Beenenne

€HTPAJIbHBII TOCTUHCYJIBTHBIN 00JIEBOY CUHAPOM
(Central Post-Stroke Pain Syndrome) cBs3aH ¢
MOPaXEHUEM KOPTUKOCIMHANIBHOIO TPaKTa Ha
JI1000M YpOBHE.

BriepBbie 60J1€BOI CMHAPOM IOCJIE MHCYJIbTa omucaH B 1906 L.
XK. HexeprnoM u I. Pyccu. D10 ObLIM MalreHThl ¢ MHOapKTOM
B 30He KpoBoCHaOxeHus a.thalamo-geniculata — ray6okux
BETBEM 3aqHEH MO3TOBOM ApTEpUU, IUTAIOIICH 3PUTEIbHBIN
oyrop (Dejerine J., Roussy, 1906). KnmuHmdeckuii ciMITOMO-
KOMIDIEKC BKITIOUAT B CeOsI; TEMUTUATICCTE3UIO MJIA TeMUAHECTe-
3110, HapyIIeHWe TTyOOKOW UYBCTBUTENBHOCTH, B T.4. YTpaTy
BUOPAIIMIOHHON YyBCTBUTEIBHOCTH; TIPEXOMSIIMI TeMUIIape3
0¢3 BBIpaKCHHOI MBIIICYHOM CITACTUYHOCTH W ITATOJIOTHYE-
cKkoro peduexca badbuHckoro; aTpouio MBI TOCTpaJaBIIEH
TIOJIOBMHBI TeJla; XOPEMYECKUe M aTeTOMAHBIE NBUXECHUS B
Tajblax PyKH, IICCBIOATETOTHUECCKIE ABVKCHUS TIPH BBITSTH-
BaHWM PYKU BIIEPEN W MPU OPYTUX HANPSKEHUAX; reMHUaTak-
CHIO; B HEKOTOPBIX CTyJasX — FOMOHMMHYIO TeMHaHOIICHIO;
paccTpoiicTBO BHMMaHUS. OTIMYUTEILHON YepTOi TaHHOTO
CHHJIPOMA, BIOCIEACTBUM TOMYYMBIIETO HA3BAHUE «TaJaMMU-
YecKuil 00JIeBOM CHHIPOM», OBUIM IMAapOKCH3MATBHO BO3HHU-
KaloIe WM MOCTOSHHBIC KECTOKKE OO, THIePIIATHS WK
IM3ECTe3UH, PACIPOCTpaHSIONIMecs Ha BCIO TMOJIOBMHY TeJa.
Honroe Bpems LITTBC paccmaTpuBaicst Kak CHHOHUM TajllaMM-
YecKOro 00JIEBOTO CMHIPOMA, a €T0 IOSBICHUE CBSI3BIBAIOCH
UCKIIIOUUTEIbHO ¢ TIOpaXeHueM Tajgamyca. B mociemyroriem
obuto ompeneneHo, 4yto npuuuHoit L[IIBC Moxer craTh
MOBPEXCHUE Ha JIIOOOM YPOBHE LIEpeOpO-CIIMHATBHOTO TPaK-
Ta (puc. 1) [8].

Kak npasuno, HITBC pa3BuBaeTcsi cIycTss HEKOTOpPOE BpeMsi
nmocie OHMK — B meprion ot 4 Mec 10 5 JieT (y GOJbIIMHCTBA
MallMeHTOB — B TedeHHMe TepBoro moxyroma) [11].
OrnnuurtensabiMu yeptamu LINTBC aBnsioTest: mapecre3un —
CTIOHTaHHbIE WJIV BBI3BAHHBIC CEHCOPHBIE HEOOBIYHBIE OIITYIIE-
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HUS;, TA3eCTe3NH — HETPUATHEIC CITOHTAHHBIC MM BEI3BAHHBIC
OLIYIIEHHUS; TUIIEPCTE3KsI — IOBBIILIEHHAS YyBCTBUTEILHOCTD Ha
OOBIYHBIT HEOONEBOI CTUMYIT; AMIOAMHUS — BOCIIPUATHE HEOO-
JIEBOTO pa3npakeHMs Kak 00JIeBOTO; THTIEpaJIre3us — MOBBILIEH-
Has 6ojieBast peakiysi Ha 00j1eBoi pasapaxutesb. [locienHue
TPU MOHATHA, UCTIONb3YEMBIE 1151 0003HAYEHHUS TUIIEPYYBCTBHU -
TETLHOCTH, OOBSANHSIOT TEPMIUHOM «THITCPITATHS».

OcHOBHBIMH (DaKTOpaMu, IPUBOISIINMH K YCUIICHHIO 00JIEBO-
r0 CHHIPOMA, MOTYT ObITh XOJIOH, SMOLIMOHAIbHBINA CTpecc,
(usnyeckass Harpyska, YCTaJoCTh, M3MEHEHHE ITOTOJBI.
Hepenko 6onb cHuXaeTcsl Ha (hOHE MOMHOTO (PU3UYECKOTO U
SMOLIMOHANBLHOTO TIOKOS M MCYE3aeT BO CHE.

OcHoBHbIM MexaHuamoM pazsutus LITIBC apnsietcs dhopmu-
pOBaHME B CTPYKTYpaxX PETYISIIK O0JIEBOIM YYBCTBUTEIEHOCTI
MATOJIOTMYECKOM aTHIECKON CHUCTEMBI ¢ HEIOCTATOYHOCTBIO
AHTMHOLMIIENITUBOTO TOPMO3HOIO KOHTPOJIS, MOBBIILIEHUEM
BO30YIMMOCTH M PEAaKTHBHOCTY HOIWLIENTUBHBIX HEWPOHOB
KaK B IIEPBUYHBIX, TaK ¥ B BBIIIEICKAIIMX IIEHTPAX, BKIIIOYAS
KOpY TOJIOBHOIO MO3ra.

o i _|_ Y .1
. fﬂl < N
= 14.1
L . o
Y
o ':,. _;:1' puc. 1: Toukvt noOpaxeHus KOPTUKO-Criu-
j I HaNbHOMO TPaKTa, NPUBOASLME K
= ],1-6 nosnexmio LMEC.
b | 1 — CeHcopHast kopa; 2 — TanamoKopT-
Cpsd 7 KanbHblg MPOEKLMN CMMHOTANAMUYECKVX
J-'"{;'-' OLLLYLLEHMI; 3 — BEHTPANbHbIE 3aHenare-
A panbHble sigpa Tanamyca; 4 — cpesHuit
oy MO3F; 5 = MOCT; 6 — CrUHHOI! Moar.
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CoCTaBHBIMM YacTSIMU JaHHOTO TNaTOGU3MOJIOTMYECKOTO
CUHIPOMA SIBJISIOTCS; HApylIeHWE OMO3TEKTPUIECKON aKTHB-
HOCTH JIOPCATBbHBIX POTOB CIIMHHOTO MO3Ta U (hOPMUPOBAHUE
TUIIEPAKTUBHBIX MYJI0B HEMPOHOB M CaMOTMOIePXaHWe BO3-
OyXIeHUSI B 3TUX CTPYKTypax; MOBBIIIEHUE BO30YIMMOCTH
HEUPOHOB CEHCOMOTOPHOM KOPHI U YBEINYCHHUE UX PEAKTUB-
HOCTM K coMaTU4ecKuM paszapaxeHusiMm (Mronbkuna, 2009);
TAMKepruyeckas runogyHKuueil u riayraMaTepruyecKoi
runepdyHkuueit [4]. Yaactue tanamyca B matoreHese LITTBC
HECOMHEHHO, YTO MOATBEPKIAETCS BbISIBJICHUEM THIIONEePdY-
31K B 3Toi ob6aactu no naHHbM 19T [9]. H. Klit u coaBr.,
2009, 6o0nee moapo6Ho m3yvas LUITBC, Bbmeann HeECKOJIbKO
MEXaHU3MOB €r0 Pa3BUTUS:

1. PacropmaxkuBaHue MeIUATbHOTO TalaMyca 3a CUET CHUXE-
HUSl BIUSIHYS CIIMHOTAJIaAMUYECKOTO TPAKTa Ha 3aJHEOOKO-
BBIE SIIpa TalaMyca.

2. Tepmo3aBucuMoe pacTopmaxuBaHue. [lopaxeHue CuHO-
TaJIAMUYECKUX TYTEH, OTBEYAIOILMX 32 BOCIIPUATUE XOJIOIA
U TIPOECLUPYIOIIMECH HA TEPMOUYBCTBUTEIbHBIE OTHEJIbI
UHCYJIBI YEPE3 3aIHIOK0 YaCTh BEHTPOMEAUATIBHBIX ALED, YTO
MPUBOIUT K PACTOPMAXMBAHUIO MEAVATBbHON TUMOMYECKOI
CHUCTEMBI, BKIIIOYAIOLIEH MapabpaxuaibHOE SIIPO U OKOJIO-
BOZOIPOBOJHOE CEPOE BELIECTBO, U MEPeIHEN LUHIYIAP-
HOIi KODBI.

3. V1para HOpPMaJbHOrO MHTMOMPOBAHUS OBICTPOIPOBOMIS -
IIMX BOJIOKOH «HEOCTIMHOTaJIaMUUYeCKOW» (JlaTepasbHOM)
CHCTeMBI TIPUBOINT K PacTOPMAXUBAaHUIO MEIJICHHOIIPO-
BOISILIMX BOJIOKOH «Iaje0TajlaMU4ecKoi» (MeauaabHO)
CHCTEMBI.

4. JleadepeHTanus TajgaMmyca MOXET MPUBOAUTH K TOSIBIIE-
HUIO B €T0 TMIIePaKTUBUPOBAHHBIX HEIPOHAX CITOHTAHHBIX
BCIIBIIIEK aKTUBHOCTH.

Pesynbratom uccnenoBaHuii [7] ObLIO BBIIBMXKEHHE TEOPUU
IMHAMUYECKOI peBepOepaliy, COITACHO KOTOPOii IIopakeHIe
CIIMHOTAJIAMUYECKOTO TpaKTa MPUBOIMT K HApYLIEHUIO B3au-
MOJIECTBUSI Tajamyca ¥ Kopbl. O4eBHUAHO, YTO TaKOM CIIOX-
HBIi MHOTOCTYINEeHYaThlii MexaHusM dopmupoBanus [ITHC
SIBJISIETCSl TIPUYMHON TPYIHOCTEH B TOmOOpe MEAMKaMEHTO3-
Hoil Tepanuu (Tabha. 1). i neyeHus: 6oneBOro CUHApPoOMa B
KavecTBe IIperapaToB IIEPBOi TMHUN PEKOMEHIOBAHO IIPUMe-
HeHue amutpunTtuiauHa (knacc II, B) u namporpumxuHa
(xmacc I, B), B xauecTBe npemnapaToB BTOPOI JTMHUY radarneH-
THHA ¥ payokcamuHa [8].

OnHaKo, KaK MOKA3bIBAET MPAKTHKA, MOA00P MEAUKAMEHTOB
SIBIISIETCSl KpaiiHe HempocToi 3amaveil. Kpome HemocraTou-
HOI 5P PEeKTUBHOCTH MOHO- ¥ KOMOMHHMPOBAHHOM TepaIui,
ee IMpHUMEHEHME 4YacTo ObIBaeT OrpaHMYEHO II0OOYHBIMU
acddexTaMu. YUnThiBasg BHICOKOE YUCIO (hapMaKOPE3UCTEHT-
HbIX (opM, ocoboe 3HaueHue npu LIIBC npuobperaror
HeJleKapCcTBeHHBIe MeTonbl Bo3aeiictus. B 2005 . rpymmoii
nccnenosareneit ®IbY «HIIH» PAMH (M.IO. Camuna,
JILA. YepHukona, A.C. KanbikoB) ObLJI0O M0OKa3aHO, YTO KOM-
OMHMPOBAHHOE MPUMEHEHME TPAHCKPAHUAJIBLHOM 3JIEKTPO-
crumysiiu (TKOC) unu anbda-cTUMyaupyronero TpeH1H-
ra Ha (oHe MeTMKAMEHTO3HOW Tepanuu 110 CPaBHEHUIO C
00JIbHBIMM, TIOJYYaBIIUMHU TOJbKO MEIMKAMEHTO3HYIO Tepa-
MHI0, JOCTOBEPHO yayumiaeT pesyabratel jgedeHus LITBC.
beuto ob6HapyxeHo, yto TKOC u anbda-cTuMynupyroniuii
TPEHUHT UMEIOT Pa3Hylo HallpaBJIeHHOCTb 3 deKTa: mepBblii
METO[l 3HAUUTEJIbHO CHMXAET BbIPaKEHHOCTb TUIEPHATUM 1
CTeTieHb TUTIEPKMHE30B, BTOPOM — OKa3bIBaeT OoJiee 3HAUM-
TeJIbHOE BIMsHUE Ha adeKTHBHYIO COCTABIAIONIYIO 60NN U
Ha BBIPAXEHHOCTb AaCTEHO-AEMPECCUBHBIX DPaCCTPOMCTB.
Coueranue TKOC unu anbha-cTUMYIUPYIOIIETO TPEHUHTA U
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MEIMKAMEHTO3HOM Tepaluy YBEJIMYMBAET IMPOJOKUTENb-
HOCTb NpoTrB060IeBOro adhdekTa 10 6 Mec.

B mocnenHue rogsl HEMEIMKAMEHTO3HOE JIEYEHUE LEHTPAJb-
HBIX 00JIEBBIX CUHIPOMOB TIPUOOPENIO HOBOE 3ByYaHUE B CBS3U
C MOSIBJIEHMEM MeToa TPaHCKPaHUATbHOM MarHUTHON CTUMY-
nsiimu. TMC ocHoBaHa Ha CTUMYJISIIIMM HEMPOHOB TOJIOBHOTO
MO3ra TepeMEHHBIM MAarHUTHBIM TOJNEM W MOCieayloliei
peructpanueil ABUraTeJbHOTO OTBeTa ¢ MbIIIbl [1].
[MpeumymecTBamMu gaHHOTO MeTona Mo cpaBHeHuo ¢ TKOC
SIBJISIETCS] CTIOCOOHOCTh HEMHBA3MBHO MPOHUKATD Yepe3 To0bIe
aHAaTOMUYECKME CTPYKTYPhl M, COOTBETCTBEHHO, BO30YXIaTh

Tabmua 1: Mpenaparbi ¢ iokasaxHoi apdexTusHocTbio npu LMBC.

Knacc | Ypoeenb | Yucno
HoKasa- | dokasa- |maumeH-| [penapar, fo3a
Astop TENbHO- | TENbHO- | TOB ;mmenu;om Sddext
cTH cTH
CHuxetve bone-
gg':ﬂor}g#x”” BOO CUHAPOMa [10
Vestergard et C YBENMYEHUEM [0 5 6annos no BALI
al 2001 | B 30 200 wr/cyT u 1o 7 6annos B
" 8 rpynne nnaug6o
“ (p=001)
CHuxenue bone-
labanenvn 900 Mr/cyT |BOr0 CUHTpOMA Y
Serpell et al C YBENMYEHMEM 10 21% npu NieyeHm
2002 M B 307 (9) {1800 vnm 2400 mr/cyT |rabaneHTvHOM Uy
8 Hep 14% npu npvme-
HeHvm niaue6o
(p=0,48)
Kap6amasenuH [l0CTOBEPHOE CHYt-
Leijon, I B 15 800 mr/cyr XeHue 6onesoro
Boivie, 1989 4 Hep, CUHIpOMa,
(p<0,05)
[l0CTOBEPHOE CHU-
XXEHME BbIPAXEH-
i AMMTPUNTUAMH gaﬁﬂggﬁgem
l{%'éog" etal, II B 15 Zstr/ o Ha 2 HeJl Tepanuu
A (p<0.01),
Ha 3 Hen
(<0,0),
Ha 4 Hep, (p<0,05)
(06e3bonmBaloLLMit
69%
JngokauH 5 mr/kr ek y
Attal et al., MPY NPUMEHEHNN
2000 II B 15(6) ggq’)ﬂy;:ﬂ TeYeHue JUTOKaHA U y
38% npu npume-
HeHvM aLe6o
. McyesHosetme
Elamggzet Il B 20 |Hanokco 8 Mr 607EB0r0 CUHPO-
N may 27,2%
(06e36onmBaioLLMit
_ |addexTy 46%
Attal et al., Mopdu 16 wr (9 NALVIEHTOB OCHOB-
II B 15(6) |13 Mr) uHdyana p
202 TeyeHme 30 MuH HOU TRyrIe,
y 13,6% B rpynne
nnauebo
. CHuxeHue 6onm
Shimodozono (nyBoxcamuH
Il B 31 no BAL ¢ 7,7 no
etal., 2002 125 mr/cyr 6,0 nyHkTOR
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TKaHU, TIPUKPHITbIE KOCTHBIMYU M MBIIIEYHBIMU 00Pa30BaHUSI-
Mu. OcHoBHBIM NpeumyliecTBoM TMC siBisieTcsl OTCYTCTBUE
00JIEBBIX OIIYIIECHHI BO BpeMS IIPOLICAYPHI, T.K. OHa He TIPHBO-
IUT K BO30YXIEHMIO 0OJIEBBIX PELIENITOPOB KOXH, YTO OTKPhI-
BaeT IIMPOKKME BO3MOXHOCTH IS MCIOJNB30BaHMSA METOIa B
Tepanmuu OoneBbIX cMHApoMoB. g BeimoaHeHus TMC Het
HEOOXOIMMOCTH B NPEABAPUTENBHOM 00paboTKe KOXHU U OTo-
JICHUH YYaCTKOB TeJla, CHATHS OIEKIbI, 8 BO3MOXHOCTb CTUMY-
JISIY ¢ HEKOTOPOTO paccTosiHUS (3—5 ¢M) MO3BOJISIET UCTIONb-
30BaTh MaHHBI METON MPU HAIMYMK y OOJBHOTO OTKPBITHIX
paH, MOBSI30K M Aaxe HHGUIKMPoBaHUs. BoaMoxHOCTH cBOOO-
HO TepeMellaTh CTUMYJMPYIOINYI0 KaTYIIKy Haja IMOBepX-
HOCTBbIO Teja KpaliHe ymoOHa i OBICTPOTO OMNpeneseHus
ONTUMAJIBHON TOYKM CTUMYJIALMK. B HacTosimee BpeMs yxe
CO3/IaHbI CTUMYJISITOPBI, TIO3BOJISIIOLIME TeHEPUPOBATh HE TOJIb-
KO OOWHOYHBIE CTHMYJBI, HO TaKXe M IBOWHEIC, W CEPUH
HMITYJIbCOB, @ YAaCTOTA IMOJAYM MMITYJIbCOB MOXET JOCTUTATh
100 Iix ¢ MeXXCTUMYITBHBIM UHTEPBATIOM MeHee | Mcek.

B reparmuu LITTBC ucnons3syercst purmudeckass TMC (pTMC),
3G GEKTMBHOCTh KOTOPO# ObLIa J0Ka3aHa B psiie KOHTPOJIM-
pyembIx uccnenoBanmii. [TokazaHo, 4to qaHHas jedeOHast Mpo-
Leaypa B cpenHeM obserdaet 6oib Ha 20—45% 1o BAIL [6, 10].
Yaiie Bcero UCHONb3YeTCs MMPOTOKOJN BICOKOYACTOTHOM CTH-
mynsiuuu (5-20 Tix) [3] mepBUUHO MOTOpPHOI 30HBI pyku (M1)
(Saitoh et al., 2007).

Henblo TaHHOTO KIMHUYECKOTO pa3dopa SIBJIeTCs 1eMOHCTpa-
U KIMHIIECKOTo 3¢ (heKTa TpaHCKPaHUATbHON MAarHUTHOM
ctumysauuu y nauuenTtos ¢ HTTBC.

lpencrapnseM nBa KIMHUYECKUX ciaydast 3(hGEeKTUBHOCTH
pTMC npu papmakopesuctenTHoM LITIBC.

IMauuent K., 59 net, HaxXoaWICS Ha CTAMOHAPHOM JIeUeHUH B
3 uesponornyeckoMm otmenenun OI'bY «HIIH» PAMH c
17.07.12 mo 7.08.12 ¢ duaenozom «IlocnencTBus HapyleHHS
MO3rOBOr0 KpOBOOOpallleH!s 10 UIIEMUYECKOMY THUITY B IJTy-
00KUX OTAENaX JEBOr0 MOMyIapus ronoBHoro mosra ot 2005 .
[1paBoCTOPOHHUI 1LIEHTPAIbHBIA MMOCTUHCYJIBTHBIM 00seBOM
cuHIpoM. ApTepuaibHas runepreHsus. CaxapHblil auaber
Il Tvna, cragust KoMneHcaluun». 2Kaa00bt 60.16H020 npu nocmyn-
AeHuu: XTyJasi, CXUMAIOIIasi, pacIypaiomias 00ib, CKOBaH-
HOCTb, HEJIOBKOCTb B IIPaBOii MOJOBMHE TeJla ¥ KOHEYHOCTIX,
OHEMEHMeE TPaBOii MOJOBUHBI JIMLIA, 00JIb B IIPABOM ILIEYEBOM
cycraBe. bojieBble OIIynIeHNsT BO3HUKAIOT MM YCUIUBAIOTCS
TIpY JTI0OOM TIPMKOCHOBEHHH, JaxKe KaCAaHWU KOXH ONEKIOM.
M3 anamue3a: 0oJIbHOM AJIUTENBHOE BpeMs CTpagaeT apTepu-
AbHOM TMIEpTeH3MEH ¢ MakCHMaJbHBIM moabeMoM AJl 1o
170/100 MM pT. CT, B TeUEHHE MHOTHX JIET — CaxapHblii Auabet
I Tima (mpuHMMAaeT TTIOKOHOPM, YPOBCHB TIIFOKO3BI KPOBU
YeTKO He KOHTPOIUPYeT, IueTy HapyiaeT). B mapre 2005 1. Ha
one nosbimenust AL 1o 220/100 MM pT. CT. OSIBUIIACH HEJIOB-
KOCTb B IIPaBO KWCTH, CHIDKCHHE IyBCTBUTEIBHOCTH B TIpa-
BBIX KOHEYHOCTSX. JIeueHne 1 HabIIIoIeHIE TIPOXOIMT B aMOy-
natopHbIX yciaoBusx. Ilo manHeiM KT romoBHoro mosra ot
11.05.07 . ObUIM BBISIBJIEHBI HEOOJBIIME MOCTUHCYJIBTHBIE
KHUCTHI B 33[HUX OT/IeJIaX YeUeBUIIE00Pa3HOTO SIpa 1 Tajlamyca.
Yepes 4 mec mocite mHCYIBTa (1eKadpb 2005 1) mosiBUIMACH 00JTh
U CKOBAaHHOCTh B IIPaBbIX KOHEYHOCTSX. YCTaHOBJIEH IUAarHO3
LITBC. by nocnenoBatebHO WK B KOMOMHALIMK Ha3Haue-
HBl aMUTPUIITWINH, Ta0aNIeHTHH, KapOaMa3ellMH, MIOpeIaK-
canTel, HITBC B 1oCTaTOYHBIX 103UPOBKAX, HO CYIIECTBEHHO-
ro acdexTa TOCTUTHYTh He yaaaoch. [lalMeHT caMocTosTe b-
HO TIpeKpaTHII TIpHEM JIEKapCTBEHHBIX TIPETIapaToB 10 TPIIH-
He WX HedhGheKTUBHOCTH. Ha MOMEHT MOCTYIUICHWS CBOHM
0oJieBbI€ OILYIIEHMS TI0 BU3YaIbHOI aHAJIOTOBOM 1IKaJIe Malu-
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puc. 2: MPT naumenta K. (pexum T1), NOCTUHCYNbTHAS KucTa B rnyboKwX OTAenax
NIEBOTO MOMyLLIApHS.

€HT OLICHMBACT Ha 8 6ayioB. Ilpu nocmynaenuu ¢ neepoaocute-
CKOM cmamyce. B CO3HaHUYM, MCHMHTEAJIbHBIX 3HAKOB HET,
rfasHble 1eau, 3padyku D=S. O0beM IBMXEHUIl Ta3HBIX
SIOJIOK TIOMHBIN, HHMCTArMa HeT. [TOTOUHBIN pedieKC KWBOIA.
JIviio cuMMeTpUYHO, SI3BIK MO cpenHeit auHuM. CHUXeHa
OoneBasi YYBCTBUTEJIbHOCTh B TIPaBOil IOJIOBMHE JIUIIA.
[MTape3oB HeT. MBIIIEYHEIH TOHYC HECKONBKO TIOBHIIICH B TIpa-
BbIX KOHEYHOCTSIX 1O cracThiyeckomy Tumy. CyxoXuIbHBIE
pednexcel D>S. CHUXeHUE MOBEPXHOCTHOW YYBCTBUTEIBHO-
CTHU B TIPaBbIX KOHEUHOCTSIX, MBIIICYHO-CYCTABHOE YYBCTBO HE
HapylieHo. AJoauHus crpasa. [latonornueckux pediekcon
Het. KoopnuHaTopHble TPoObI BBITIOJHSET YIOBIETBOPUTENb-
HO. XOINT, IIpHXpaMbIBas Ha TIPaBYIO HOTY M3-3a OOJIU M JXoKe-
HUS B CTOIE (TPYAHO Ha Hee HacTynath). MPT maruenTa npe-
cTaBjieHa Ha puc. 2. BemonHeHa OOI — snuientudopMHOI
AKTHBHOCTH HE BBISBIICHO.

Jlewenue. KiioHa3emaM 110 2 MT Be4epoM 1 Ha HOUb B COUCTAHUN
¢ kypcom pTMC.

IMpouenypa pTMC mpoBonuiach B 2 3tana. Llenbio mepBoro
aTarna SBUIOCh KapTUPOBAHNE MOTOPHOTO MPEACTABUTETHCTBA
MBI TPUBOISIEH Oonbimoi manen (m. abductor pollicis
brevis) ¢ MOMOIIbIO CCTEMbl HAaBUTAIIMOHHOM TPAHCKPaHUAb-
Hoii MarHuTHoW cTumynsauuu (NBS eXimia Nexstim,
OUHISTHANS). AITOPUTM pabOThl HABUTALIMOHHBIX CHCTEM IS
HEMHBA3UBHOW CTUMYJSIMK BKIoval: 1) mposemseHue MPT
nauuenta B pexuMe T1 MPR; 2) noctpoeHre MHAUBUAYaTb-
Ho#t 3D MozienM roJI0OBHOTO MO3Ta MAIMEHTa; 3) COOTHECEHME
aHATOMUYEeCKUX oOpa3oBaHMii ¢ opueHTMpamMu Ha MPT,
4) mpoBeieHNe TPAaHCKPAHUATTEHON MarHUTHOW CTUMYJISIIIUY C
MPUBSI3KOI 3IEKTPUUECKOTO MOoJIst K KOHKpeTHhIM MPT-06pa-
30BaHUSAM MO3ra MalueHTa; 5) perucTpalusl BbI3BAaHHBIX
MoTopHbIX 0TBeTOB (BMO) U ompeneneHue ux mopora. 3a
MOPOT IPUHMMAIOT TIPOIIEHT OT MAKCMMaIbHOM MHTEHCHBHO-
CTU CTMMYJIATOpa, HeoOXoAMMBIH A mosiBieHus BMO B
MBblILIE-MUIIeHd. TakuM o0pa3oM, HaBurauuoHHas TMC c
MIPUBSI3KOM K aHATOMMIECKIM CTPYKTYypaM ITO3BOJIMJIA TOYHO
ONpeNeauTh JIOKaIM3alMI0 KOPKOBBIX IPENCTaBUTEIbCTB
MOTOPHBIX (DYHKIIMI Y KOHKPETHOTO OOJBHOTO; OTPEAeTUTh
cuny ctumynsauuu (mopor BMO), HeobXomumyio 1 10CTaTo4-
HYIO U1 BO30OYXICHHUS IPYIIIbI HePOHOB Ha 3alaHHOM TTyOu-
He. B utore, B COOTBETCTBMM C MaKCUMAJbHOW aMILTUTYION
BMO, 6bla BeIOpaHa U cOXpaHeHa TOYKa, COOTBETCTBYIOIIAS
MepBUYHOI MOTOpHOI Kope (M1) as mocienyromeit puTMu-
YeCKOi CTUMYJISIIN.

Bropoii stan 3akmouaincs B pTMC BbIOpaHHOI TOUKH 4acTO-
toii 10 I11, MHTEHCUBHOCTBIO MarHuTHOro ot 70% (80% ot



Tom 7. Ne 4 2013

www.annaly-nevrologii.ru

BALL BALU BALWl BALI BALL
MonbITkn Nevexns
passutue LUBC: dunnencuu, 8 1 3 8 8
LIBC ot npebanuy,
05.2005  aMUTPUNTAINH
B Pa3HbIx 03aX
W KOMOMHALMAX
- Saabberta = - -
10 cearcos MogTopisie
Haztgi:“e uen  Smec 10 ceancos
prMC
KfioHa3enama
OHMK —
B Gacceiie locnuranusauus MosTopHas
nesoit CMA ot B HLH PAMH rocnuTanu3aums

26.07.2012 8 HUH PAMH

2.04.2013

28.03.2005

puc. 3: Knunudeckast omHamuka naumetTa K.

Mopora BBI3BIBAHUS OTBeTa). KaXIblil ceaHC CTUMYISIIUN
BKmoyan 10 cepuii mo 2 cex ¢ IepepbIBOM MEXIY CepPUSIMU
58 cek. 3a omuH ceaHc ocyecTBasaock 200 CTUMYJIOB.
CTumynsiumst MpOBOAWIACH €XeIHEBHO, B TeueHue 10 mHeid.
Ob61ee ynco cTuMYJIOB 3a Kype neuenus — 2000.

KnHunyeckas mnHaMuKa MalyeHTa IpeacTaBIeHa Ha puc. 3.
W3 maHHOI WUTIOCTpalM MOXHO YBUIETh, YTO MPUMEHEHUE
TMC npu 7-neTHeM pedpakTepHOM OOJNIEBOM CUHAPOME OKa-
3a10ch 3PGEKTUBHO U TIO3BOJIMIO CHM3WTH BHIPaXKEHHOCTD
6ou Ha 87,5% 1o BU3yalbHOM aHAJIOTOBOI IHiKane. TeM He
MeHee TPOIOJDKUTETBHOCTD MOJIOKUTEIFHOTO 3(pdeKTa HeBe-
JIMKa ¥ yXe depe3 3 Hen (IpU COXpaHEeHWM 0a30BOI MeanKa-
MEHTO3HOH Tepanuu) MHTEHCUBHOCTb 00JIM CTajla HapacTaTh, a
qepe3 3 Mec BepHyIach K MCXOIHBIM MoKazaTensam. IToBropHas
nonbiTka npuMeHenne TMC nipu neyenun LTTBC y nanHoro
nalyeHTa He YBeHYanach ycrexoM. MHTepecHbIM Takxe
SIBIISICTCS HAOJTIONCHUE 3a BEJIMUYMHON ITOpOTra BBI3BIBAHUS
oTBeTa. BBICOKOUACTOTHBIN PeXUM CTUMYJISALIUAHN, TPUMEHSIe-
MBI y MalMeHTa, A0/KEH ObLT MPUBECTU K MOBBIICHHMIO BO3-
OyIMMOCTH KOPBI M COOTBETCTBEHHO CHIDKCHHMIO MOTOPHOTO
nopora. HampoTuB, y maHHOTO MalMeHTa ITOPOT BHI3BIBAHUS
OTBETa CO CTUMY/IMPYEMOT0 Monymiapus mosbicuics ¢ 42% no
52%. JanHo€e HaOIIOAEHIE MOXET CBUAETEIbCTBOBATH O MATO-
JIOTUYECKOM OTBETe KOPbl Ha HEMHBA3UBHYIO CTUMYISIIHIO,
YTO, BEPOSITHO, CBSI3aHO C Pa3BUTHEM CTOMKOM MaTonoruye-
CKOW aJITMYECKON CHUCTEMBI.

IMamenTka A., 41 rom, HaxomuIach Ha CTAIIMOHAPHOM Jiede-
Huu B 3 HeBposornueckoMm otneieHu ®IbY «HIIH» PAMH
¢ 16.02.13 1o 30.02.13 ¢ duaenosom «IlocnencTBusi Hapyie-
HHUS MO3TOBOTO KPOBOOOpAIIECHNUS ¢ Pa3BUTHEM MH(ApKTa B
OacceifHe JIeBOIi cpemHeit MO3roBoii apTeput Ha hoHe HHGbEK-
IIMOHHOTO 3HI0KAPINTA C TIOpaXeHNEM aopTaJbHOTO KJiarna-
Ha ot 2003 r. [Iponanc MutpanbHoro knamnaHa. l{eHTpanbHbIi
TOCTUHCYNLTHBIN 00/eBOM CUHIPOM. DJIeMEHTHI MOTOPHOM U
aKYCTUKO-MHECTHYECKOl ada3un». JKaao6bt npu nocmynae-
Huu: Ha OONU B TIPaBOW pyKe U Hore, 6oJblie B KUCTU. bonu
VYCUJIMBAIOTCSL TIPU BBITIOJHEHMM KaKOW-TM00 (hH3MYecKon
palboThI, TPOBOLIMPYIOTCS XojonoM. boiu B mpaBoii crome,
BO3HMKAIOIIME KaK CIIOHTAHHO, TaK W TIPH XOmbbe.
Hapymenue peuu, 3a0biBYMBOCTH c0B. McTopus pa3BHTHS
3a0oseBanus: ¢ ssHBaps 2003 . mpuHMMAaJa OpajbHbIE KOHTPa-
tentuBbl «Mukporeron». 20.08.2003 1. yrpom, uepe3 20 MuH
nocsie MpoOyXIEeHUS HEOXUIAHHO Pa3BUIACh CIabOCTb B
TIpaBbIX pyKe M HOTe, yIaja, ToTepsiia co3HaHue. bpuramoit
CMII Owina mocraBnena B 3eneHorpaackyio LIPB, tme ee
cocrosinue pacueHunn kak OHMK B 6acceiine nesoit CMA.
22.08.2003 r. Obl1a MepeBeneHa BO 2-€ HEBPOJOTMYeCcoe OTAe-
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puc. 4 MPT naupentkun A. Pexum T1.

nenus (ITUT) HUU uesponorun PAMH. Ilposeneno MPT
rogoBHoro Mo3ra (29.08.03), Ha KOTOPOM BBISIBIIEHBI IIPU3HA-
KM, COOTBETCTBYIOIIME BTOPMYHOMY KPOBOUBIUSHUIO B HEK-
POTH3MPOBAHHYIO TKaHb B JIEBOM IIOJYHIAPWM TOJOBHOTO
mosra. Ilpu MP-anruorpadpum (07.10.2003 1) BeIBICHA
ACUMMETpPUS MHTEHCUBHOCTH CUTHaJIa OT KPOBOTOKA 10 CPeJi-
HUM MO3TOBBEIM apTepusM (JIeBasl YXe IpaBoii), COCYIMCTHIHA
PHMCYHOK BeTBeli cpemHeit Mo3roBoii aprepuu (CMA) 3Ha4M-
TeJbHO o0enHeH. Onpeaensercs JeNTOMEHUHIealbHbIN aHa-
cToMo3 ¢ BeTBAMU JieBoii CMA. He BusyanmsupyeTcs curHaI
OT KPOBOTOKA I10 3aIHUM COCTUHUTEIbHBIM apTePUsIM.

BXO-KI' BbIsiBUIA IOMOJHUTEIBHYIO TIONEPEYHYI0 XOpAy B
anMKaJbHOM OTIEJNe JIEBOTO XeIynouka, JJOKaJIbHOe YIIOTHE-
HHUE XOpI MUTPAIGHOTO KJIallaHa, BeTeTAIINH a0PTaIbHOTO Kila-
naHa (MHGEKLUMOHHBIN 3HIOKAPIUT), TPOJANC MUTPATbHOTO
KJanaHa, (puopo3Hble M3MEHEHHS XOPI MHUTPAJIBHOTO KiTara-
Ha. Ha ¢oHe mpoBomummoii Tepanmuy COCTOSHUE OONbHOM
3HAYMUTEIBHO YIYUYIIUIOCH — IUIETHS B ITPaBOi pyKe CMEHUIACh
YMEPEHHBIM ITape30M, YMEHBIIMIACh CTEIIeHb ITape3a B IPaBoit
Hore. 3HAUYUTEIIBHO PETPECCHPOBaIa CCHCOMOTOPHAS adasusl.
OnHaKo MOSBUIIUCDH TYTIBIE HOIOIINE OOJU YMEPEHHON MHTEH-
CHBHOCTH B ITPaBOii IIOJIOBMHE TYJIOBUINA, TIPaBBIX PYKe M HOTE.
C suBapg 2004 . oTMevaeT ycreHne 00JIeil B IpaBoii pyke. B
anpene 2004 r. B cBsa3u ¢ LIITBC Ha3HaueH aMUTPUIITUIMH.
IMocne mpuema mpenapata 6011 B pyKe UCYE3ITH.

B mae 2006 1. cocTOsTHYE YXYALIMIOCH, HAPOCIK OOJIH B ITPABBIX
KOHEYHOCTSIX, M3-3a Yero CTaja XyxXe XxomauTh. HeomHOKpaTHO
MPOBOIWIMCh KYPChl COCYIMCTO-MeTabONMUeCcKON Tepamui,
MpUMEHsUIUCh paziuyHble cxeMbl Tepanmuu LIITBC (punmen-
cua 800 mr/cyr; amurpuntuauH 50 Mr/cyt, rabameHTHH,
TpaHCKpaHUaJIbHas SJEKTPOCTUMYJISLUSA) — 03 3HAYMMOTO
acddekra. B 2013 . mpoxoauna rmiaHoBoe oOCIeNOBaHME U
neuenne B ®I'BY «HIIH» PAMH. MPT nauuenTku — puc. 4.

Jlexapcmeennaa mepanua: AvutpuntunuH 50 Mr Ha HOUB;
QOunnencud 600 mMr/cyt. C 1enblo TOMOJTHUTEIbHOM Tepanun
xpoHudeckoro dapmakopesucteHTHoro LITBC x Ttepanuu
nabapieHbl ceaHchl TMC, poBoAMMBIE IO CXeMe, OIMCAHHOM
B TIpeIbIIyIieM KIMHUYecKoM HabmoneHuu. Ilpomokoa cmu-
myaayuu. 30Ha CTUMYISIMU — TIEPBUYHAS MOTOpHash Kopa
(M1) (Touka ¢ MaKCUMaJbHOW aMIUIUTYION BBI3BAHHOTO
MotopHoro otBeta ¢ APB). Yacrora ctumynauum — 10 T,
MHTEHCUBHOCTb — 55% (80% OT mopora BbI3bIBaHMS OTBETA; 32
MOPOT PUHMMAIOT TIPOIIEHT OT MAKCMMAIbHOM MHTEHCHBHO-
CTU CTUMYJATOpA, HEOoOXomuMBbIi Ui mosiBieHUss BMO B
Mblie-MulneHn). Ceanc cTUMYISIMK BKIovaet 10 cepuii mo
2 cex, 58 cex mepepniB. 200 ctumysoB 3a ceaHc. CTUMYIIALINS
MPOBOIMJIACH €XemHeBHO, B TeyeHue 10 aHeit. ObIee yucio
ctumynos — 2000.
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npoTuBo6oneBoit Tepanm

puc. 5: KnuHnyeckas auHamuka naumeHTku A,

KnuHuueckas nuHaMKKa NalyeHTa MpeAcTaBiIeHa Ha puc. 3.

Ha guarpamme BugHo, uto npumeHenne TMC rpu MHOroJeT-
HeM pedpakTepHOM 00JIeBOM CUHAPOME 0Ka3anoch 3P HeKTHUB-
HBIM METOAOM KakK IpHY MEPBUYHOM MPUMEHEHUH, TaK U IPU
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Transcranial magnetic stimulation (TMS) — new method based on lesion. TMS was applied in the mode of high-frequency stimula-
the neurons excitation by an alternating magnetic field. According tion (10 Hz) to the primary motor cortex of the affected hemi-
literature high-frequency TMS could be effectiveness method in sphere. After stimulation, we record a significant reduction of pain
the treatment of drug-resistant central post-stroke pain (CPSP). on a visual analog scale (VAS). It is shown that after the end of
The presented cases report describes the clinical observation of two TMS pain gradually returned to previous levels after 3-4 months.

patients with CPSP, with different localization and volume of the
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HacnencTtBeHHBIE
HelpolereHepaluuy ¢ HAaKOILJICHUEM
KeJie3a B MO3Te

I.E. Pynenckas, E.IO. 3axapoa

OI'BY «Meduxo-eenemuueckuii Hayyuolii yenmp» PAMH (Mockéa)

Heiipodezenepayuu ¢ Hakonnenuem ycenesa 6 mosee (HHXKM) — kaunudecku u eenemuuecku eemepoeeHHas epynna HacaeocmeerHblX (npeumMyujecmeerHo
aymocoMHo-pelyeccusHbix) npoepeccupyrouux 6oaesreil LIHC ¢ o0uum npusnakom — HaKonAeHueM dcenesa 6 0a3anbHbiX eaneausx, 0aowum XapaKxmepHyio
KapmuHy npu Helipogusyasuzauuu. B nacmosuee epems udenmuguuuposaro 9 2enos, ceszannvix ¢ pazuvimu HHXM, vacmo uz smux eenos 00ycaosiusarom
passumue HeckoAbKO anienbHbix eHomunos. B 0030pe cymmuposansi cospementble KAUHUUeCKuUe U MoaeKyapHo-eeHemuyeckue dannvie 0 HHXM, ocoben-

HO 0 HOBbIX ¢0pde U AMUNUYHBIX KAUHUYECKUX 6apuanmax.

Kmouesbie cji0Ba; HeliponereHepalny ¢ HaKOIJIEHUEM Xene3a B Mo3re, reHeTiueckast reteporeHHocTb, JIHK-muarHoctrika, MPT,
0a3aibHbIE TAHIIMK, SKCTPAMPaMUIHbIE PACCTPOMCTBA.

eiipomereHepaliii ¢ HAKOIICHUEM XeJe3a B

Mo3re (B MexayHaponHoil nutepaType NBIA —

Neurodegeneration with Brain Iron

Accumulation) — KIMHUYECKM W TEHETHICCKU

reTeporeHHas Tpymma pPeiKuX HacJIeACTBEHHBIX
nporpeccupytomux 6onezHeit [IHC ¢ BbIpaxXkeHHBIM HaKOI-
JICHHEM Kejle3a B 0a3aJibHBIX TaHTINAXK, MAOIIMM XapaKTep-
HYI0 KapTUHY IpY HelipoBusyanusauuu. [1o Ouoxumuyeckoi
KJaccubuKauy HacJeICTBEHHBIX HelipoMeTaboInieckKux
oonesneit HHXM npunagnexaT K HapyleHUSIM oOMeHa
METaJUIOB; C KIMHUYECKON TOYKM 3pEHUS MX Yallle OTHOCAT K
00JIe3HAM C MPEUMYIIECTBEHHBIM TOPaXKeHNEM SKCTpanupa-
MUITHON CHCTEMBI, XOTS 3KCTparrdpaMHUIHBIC PacCTPOICTBA
He Bcerma SBISIOTCS BeaymMMHM. 1o HemaBHEro BpeMEHM
enuHCTBeHHOU nuddepennuporanHoii HHZXKM  6bina
6one3ns TamnepBopaena—Illnara (coBpeMeHHbBIC Ha3BaHMUS
— HH2KM-1 unu PKAN). brarogapst coBeplieHCTBOBAaHUIO U
PacIpOCTPAHEHUIO METONOB HEHPOBU3YATU3AUM U MOJIEKY-
JIIPHOM TE€HETHUKU B TIOCHCITHEEe NECATHICTHE BBICICH PSII
napyrux HHXM c¢ ouepueHHbIMU (DeHOTUIIAMU U YCTAaHOBJIEH-
HBIMU TeHaMu (Tabi. 1), XOTs 3HAYMTENIbHAS YacTh CIydyaeB
MoKa He IWArHOCTHPYeTCS Ha MOJEKYISIPHOM YpOBHE.
Howmenxknatypa HH2XKM eie He ycTostnach, Bee valiie ux 060-
3HAyYaloT HE II0 YCJIOBHBIM TOPSIKOBHIM HOMEpam, a II0
Ha3BaHWSIM T€HOB WJIM OENKOB, HO T.K. 3TH a00peBHATYpHI
TPYAHO PYCUGbUIIMPOBATh, MbI MCIIOIb3yeM HOMEPHbIE Ha3Ba-
HUS, KOTOPhIE OCTAIOTCS OCHOBHBIMU B Kataiore OMIM [62].

OpuentupoBouHast yactora HHXKM cocrasnser 1-3 x 10° yen.
Yame HHXKM HaunHatoTcsi B IETCKOM WM TIOAPOCTKOBOM BO3-
pacTe; KpoMe pasMyHbIX SKCTPAMpPaMMAHBIX HapylIeHUH B
0OJIBIIEl WK MEHBIIEH CTETIEHN TUITMYHEI ITMPAMUTHEIC CHMIT-
TOMBI, TU3apTpUs, aTpodus 3puTeabHbIX HepBoB (A3H), mur-
MeHTHas nereHepaimsa cetyatku (I11C), atakcus, KOTHUTHB-
Hble 1 ncuxuyeckue pacctpoiictsa. HH2XKM nacnenytorcs ayto-
comHo-penieccuBHO (AP), xpome HHXKM-3 u BPAN c ayto-
COMHO-JIOMUHAHTHBIM U X-CLIETJIEHHBIM TOMUHAHTHBIM Haclie-
JIOBaHMEM, COOTBETCTBEHHO. BUMOXMMWYECKUMU METONAMU
HH2XM He auarHocTvpyroTcs, 3a UCKJIIOUEHUEM allepyIoIia3-
MUHeMuH U orpanndeHHo — HHZ2KM-3. Ananus IHK ssnsiercs
eMHCTBEHHBIM METOIOM YTOUHEHHMS JATHO3a ¥ TeHETIICCKOIA
poUIAKTUKYA — TOPOIOBOM TUATHOCTHKY MPU MEIUKO-TCHE-
TUYECKOM KOHCYJBTUPOBaHUM B ceMbsix 00JbHbIX. Ha momato-
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pPaTOpPHOM 3Tare Bemyllasi MarHocTudeckas u muddepeHim-
aJlbHO-IMarHOCTUYEeCKas poJib mpuHaaiexkutr MPT.

HHKM-1 (PKAN, 604e3nub laasepeopoena—IlInamuya), OMIM
234200 — camas usBectHast u yactas HH2KM, omucanHas B
1922 1. Hemeukumu wuccaepopatensmu J. Hallervorden u
H. Spatz. B nocinenHue roasl 3IIOHUM yIOTPeOIsETCS Bee pexe
[89]: oT Hero oTKa3bIBaOTCS HE TOJBKO IS CO3AAHMS €AUHOM
HomeHki1atypsl HH2KM, Ho mpexne Bcero no MopaabHO-3TH-
YeCKUM TPUYMHAM: 00a YYEHBIX aKTUBHO COTPYIHMYAIU C
HAIMCTCKUM PEXMMOM, B YACTHOCTH, B TIPOTpaMMax «3BTaHa-
3un». IlaToreHeTnyeckasi OCHOBa — OTJIOXEHHUE Xeje3a B
0a3aJIbHBIX TAHIJIMSAX — YCTAaHOBJIEHA PAHHUMM TTaTOMOP(OIIO-

Tabnuua 1: Heifpoperexepaupm ¢ HakonneHueM xenesa 8 Moare (HHXM).

Hasganue (cuHonumbl) |  Ten TNoxyc Ha;::ii‘;o' nom)m%”"
HHXM-1 (PKAN, 6onesHb .
Famepeopaexa- linania) PANK2 20p13 AP 35-50%
HHXM-2 (PLAN)# PLA2G6 | 22912 AP 15-20%
HHXM-3
(HeitpodeppuTuHonaTys) L 1913 Al <1k
HHXM-4 (MPAN) C19rf12 | 19q12 AP 6-10%
HHXM-5 (SENDA, BPAN) IWDR45 Xp11 X 1-2%(?)
Auepynonnasmuremus cP 3923 AP <1%
FAHN (SPG35)* FA2H 16023 AP <1%
Bonestb Kydop-Paked
(TapKAHCOHMaM 9) ATP1342 | 1p36 AP <1%
boneaHb Bynxayca-Cakaru (gggff;;) 2922 AP <1%

Mpumeyatme: AP — ayTOCOMHO-peLEcCHBHOE, All — ayTOCOMHO-LIOMVHaHTHOE, X[ — X-CliennesHoe foMuHanTHoe. PKAN
— Pantothenate Kinase-Associated Neurodegeneration; PLAN — PLA2GE-Associated Neurodegeneration; MPAN —
Mitochondrial membrane Protein-Associated Neurodegeneration; SENDA — Static Encephalopathy of childhood with
NeuroDegeneration in Adulthood (HenporpeccupyloLast AeTckast sHueganonats ¢ HeVipogereHepaLyeit B B3POCOM B03-
pacre); BPAN — Beta-Propeller scaffold protein-Associated Neurodegeneration; FAHN — Fatty Acid Hydroxylase-associated
Neurodegeneration.

* C Y4ETOM HepaciuM(POBaHHLIX Ha MONEKYNIPHOM YPOBHE CRyYaes; ** BCe Cydau — MyTauuu de novo; * annenibHbie
(EHOTUNbI; MNaeH|ECKas HeVipOAKCOHabHAs AUCTPOQUS, AMCTOHMS—MAPKUHCOHU3M (MApKUHCORMM 14); ** annenbHble
dexomunbl; SPG35 (cnacTuyeckas napannerus, Tin 35) v NEIKOAMCTPOGMS CO CNACTUYECKMM Napanape3oM U MCTORMEN.
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TMYeCKMMU MccienoBaHusMU. [losiBieHHe U pacmpocTpaHe-
Hue KT u ocobenHo MPT Mo3ra pe3ko MOBBICUIO TPUXKHU3-
HEHHOE BBISIBJICHHE, PACIIUPHUIIO TIPEACTABICHHUS O KIMHUYE-
CKOM pa3H000pa3uy, BHECIO BaXXHBIN BKJIa B M3y4YEHHUE MATO-
reHe3a. B 2001 r ycranoeneHa cBa3p HHXM-1 ¢ renom
PANK?2, xonupyrolyM MaHTOTeHaTKMHAa3y 2 (0TCI0Ia Ha3BaHUe
PKAN: Pantothenate Kinase-Associated Neurodegeneration),
MOSIBUJIaCh BO3MOXKHOCTh MOJICKYNISIPHO-TEHETMIECKOM BepHU-
(buKaIM 1MarHo3a U JOpOIOBOM TMATHOCTUKM, OLIEHKH TOJIH
HHXM-1 B crpyktype HHXM, BbIsIBIEHUSI aTUINMYHBIX
(hbeHOTHTIOB, M3yUYCHNS TeHO-(EHOTUITMICCKIX B3aUMOCBS3CH.
Ien PANK?2 xomupyeT MaHTOTEHATKMHA3Y 2, KOTOPask KaTaju-
3upyeT pocopunrpoBaHue naHToreHara (But. BS) B poco-
TIAHTOTEHAT, OCYIIECTBIISISI TEM CaMbIM HAyaJlbHBIN 3Tar pery-
JITIUY OMOCHHTE3a KooH3uMa A. MyTalMy pacrosnaraiorcst Bo
Bcex 7 3K30Hax reHa; omucaHo 130 myrtaumii, nmpeobiamaoT
MIUCCEHC- ¥ HOHCEHC-MYTAINH, OTIMCAHBI HEOObIINE U KPYII-
HBIE TeNeIMH, TyTUIMKAIIMM, MyTalliy CAliToOB cIutajicuara [41].
JIBe Mmuccenc-mytamuu, c¢.1261G>A  (p.Gly4l1Arg) u
¢.1283C>T (p.Thr418 Met), ABAAI0TCS YaCTBIMU U OOHAPYKU-
BAlOTCS TIOBCEMECTHO MPUMEPHO B TPETH ClydaeB. DTU MyTa-
1K HaiineHs! y 3 6obHbIX ¢ HH2XKM-1, BepubunvpoBaHHOI
B J1abOpaTOpuu HacJeACTBEHHBIX 00Jie3Hell oOMeHa BelIeCTB
(HBO) MI'HIL;: y nBoux — mytauust Thr418 Met B roMo3uror-
HOM COCTOSTHMM, Y OIHOTO — T€TePO3UTOTHOCTb MO MyTallUU
Gly411Arg [2]. dpyrue mytaimuu PANK2 peructpupyloT B eu-
HUYHBIX WM HEMHOTOYMCIICHHBIX CEMBSIX.

ITo pasupiM manHeiM, HH2KM-1, moarBepxneHHas aHaIu30M
IOHK, cocraBnsier 35—-55% B ctpykrype HHXM (¢ yderom
MOJIeKyIsIpHO HepactdpoBaHHbix ciydaes) [30, 73]; B peru-
crpe HH2KM, Benymemcs B CILIA u Bkmouatomiem 459 cemeit
13 pa3HbIX cTpaH, Ha pomo HHXM-1 npuinocs 35% [38], B
rpynme 105 utanesHckux cemeit — 37% [64], 52 mombcKux
cemeil — 54% [35]. B HeKOTOpbIX HEOOIBbLIMX BHIOOPKAX BKJIA]
HHXM-1 okazancs 6onbie: 7 u3 11 MHOpeIHBIX MPAHCKUX
cemeii [19], 4 u3 6 uHaMiiCKuUX [3].

Oxko110 90% ci1yuaeB IPUXOOUTCS HA «KJIACCHYECKYIO» (OpMY €
HayajJoM Ha 1—2-M necaTuieTusix, yaie B 5—7 jet. B ee xiu-
HUYECKOM KapTHHE TPeodsIafaoT pa3HOOOpa3Hble SKCTpaIy-
pPaMMIHBIE CHMIITOMBI, OCOOCHHO MMCTOHMS (B YaCTH CIIy4aeB
JO®A-3aBrcuMast), XapakTepHbl MUPAMUIHBIA CHUHIPOM,
IM3apTpHsi, KOTHUTUBHBIE PacCTPOMCTBA, JEMEHIIUS, ITATOJI0-
rus 3perust — A3SH u ITJIC; y yacTyt 601bHBIX OTMEYAETCS aTakK-
CHsl, y eIMHUYHBIX — Mepudepuieckas MoJMHEeHponaTus; SI1-
JIETICHST HeXapaKTepHa; MporpeccupoBaHme OBICTPOE, BO3MOX-
HO YepemoBaHME MEePHOIOB OTHOCUTEIBHOM CTAOMIBHOCTH U
PE3KOro YXymIleHus; Xonpba yrpauuBaercd depe3 10—15 mer
mocie Hauaja. Hapsimy ¢ 3TUM XOpoIIo M3BeCTHRIM (DEHOTUTIOM
OIMCAHBI ATUITMYHBIE TIO3THKE Y «[IPOMEKYTOYHBIE» BAPUAHTHI
[3, 6, 15,17, 20, 54, 61, 77, 83, 85, 86]. Bo3MOXHO, TaKHX CITy-
yaeB 0oJibliIe, HO OHM XYXe pacnosHaroTcs. O0Lme oTInYus
ATUIIMYHBIX (POpM: Hayajao Ha 3—4-M NeCATIICTUSIX U T03XE;
PaccTpoiCTBa TCUXUKU (IETPeccHsi, TPEBOXHOCTh, 3MOIIMO-
HaJTbHas TAOMJIBHOCTD, 00CECCUBHO-KOMITYIECHBHOE ITOBE/IE-
HHe, [ICUX03), KOTOPbIE MOI'YT OIePEXaTh ABUIaTe/IbHbIE HAPY-
HICHUS; MEHbIIIAs BBIPAXXEHHOCTD TBUTATEIbHBIX HAPYLIEHUH,
BEIYIIAM 13 KOTOPBIX MOXET OBITh TAapKUHCOHU3M; 00JIee pei-
KOe BOBJICUYCHHE 3PEHUS; MCIUICHHOE IIPOrPeCCHpOBaHME C
yTparoii XonbOb! uepe3 15—40 ner nocne Havyana. K aTunmuyHbIM
OTHOCSIT M CIIy4al C OTHOCHUTEIbHO pPAaHHMM HayajoM, HO
HeoObluHBIM TeueHueM [57, 66, 88]. «I[IpoMexXyTOYHBIMU»
M. Pellecchia u coapt. [66] HasBanu (HEHOTUIIBI C PaHHUM
HAyajJloM M MeUICHHBIM TE€UCHHEM, MO0 ¢ HaYaloM Ha 2-M
TECSTUICTHH U OBICTPOI YTpaTOi ABUTATETBHBIX (DYHKIMI. Y
HECKOJIbKMX B3POCJBIX OOJBHBIX MMEIN MECTO JIOKAJIbHbIE
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TUTIePKUHE3bl: NUCTOHUS KMCTeil [15], omHOCTOPOHHMI Tpe-
MOp — TIOCTYpaJIbHbIiA [86] MK OCTYpaTbHBII B COYSTAHUY C
TpemMopoM Tokos [3]. Y 28-neTHero MyxXunHbI, 3a00J1€BIIETO
nocne 20 ner, HHZKM-1 npoTekana Kak «duCTbIi» MapKUHCO-
Hu3M [54]. KapTuHa HeTsXeaoro MapKUHCOHU3Ma MMelia
MECTO TaKXe Y 00JbHOTO 45 jieT ¢ HavajoM 6ose3Hu B 35 netT
(npemapartst JI-JIODA He ganu adpdexra, HO MpUeM KioHa3e-
maMa yMeHbIIWI TpeMop) [77]. ABTOpBI MOAYEPKUBAIOT, YTO
atunmunyio HH2KM-1 Hago yunteiBaTh B muddepeHIaabHOIM
JUArHOCTUKE MAPKWHCOHW3MA y JIUI[ MOJOJOTO M CPEIHETO
Bo3pacta. ¥ 50-yeTHelt 60JbHO B 48 JIeT MOSBUIACH OPOJIVHT -
BaJIbHAs IUCTOHUS, 3aTeM Oedapocna3m, LiepBUKaTbHAS TUC-
TOHUSI, TTAPKUHCOHM3M, JIETKME KOTHUTUBHBIE PacCTpoicTBa
[20]. KnmuHideckast KapTuHa y 36-J1eTHET0 MYKYMHBI BKITIOYA-
JIa BBIPAXXEGHHYIO MTPOTPECCUPYIONIYIO TM3aPTPHIO M aTPODHIO
si3plka ¢ DOMI-nipus3HaKkamMu mopaxeHust OyJabOapHBIX MOTO-
HEWpPOHOB M pacleHUBAIACh Kak OOKOBOI aMUOTpodrIecKuit
cKJiepo3; npu noBTopHoii MPT oOHapyXuiu OTCYTCTBOBAaB-
LM paHee «ra3 Turpa», a npu a”aamze JHK — myranuu
PANK? [85]. To3nusas HHXKM-1 MoxeT HauMHAThCS C TICUXU-
YeCKMX pacCTpOMCTB, Jdaxe ¢ ocTporo ncuxosda [17].
EnyHuyHble mogo0HbIE CTydyau OMKUCAHbI Uy IOAPOCTKOB [88].
OrmmcaHbl ciryvyay ¢ TeHepaJu30BaHHBIM TMKOM U HaBS3YMBO-
CTSIMH, cxOHbIe ¢ cuHapoM Typerra [66]. I1pu aTOM HeMeHIIMsS
MOKET OTCYTCTBOBAaTb B TeU€HUE MHOTUX JieT [57].

[MpuBeneHHbIE OMUCAHUS — BCE C «IJIA30M TUTPa» U MyTallus-
M PANK2 — wumocTpupyloT KIMHUYECKOe pa3Hoobpasue
HH2KM-1. Yetkux reHo-(QpeHOTUIMUYECKUX KOppEeNsdLuil He
HaiiieHo, HO MPEeANONOXUTETbHO HEKOTOPhIE MyTalluK acco-
LIUMPOBAHEI ¢ Ooee «MITKUMM» heHoTUIaMH |3, 34, 38,73].

MPT npu HHXM-1 gemoHcTpupyeT n301MpaTeIbHOe OTIOXE-
HUe Xeje3a B OeTHOM IIape U YEpPHOI CYOCTaHIIMM, MPUIEM
CHIDKECHNE WHTEHCHBHOCTM T2-CHTHajla ¢ HHUX COYETAeTCs C
TOBBIIICHHOW MHTCHCUBHOCTBIO CUTHANA C IIepeIHeMeIualh-
HOI1 yacTu GiaemgHoro uapa, yro maet MPT-kaptuHy, Ha3BaH-
HYIO «IJIa30M TUTpa». O4ar TMICPUHTEHCHBHOCTU B ILICHTpE
TUIIOMHTEHCUBHOTO ovara (puc. 1). «[J1a3 TUrpa» BRICOKO CIIe-
unduyen pist HH2KM-1, Ho He maTOrHOMOHWYEH: OH OIMMCAH
B eauHUYHbIX cnyyasx HHAKM-4 [35, 39], HekoTopbIx MOJIEKY-
JISIPHO HepacIIu(ppOBaHHBIX CIyJasX, 0COOCHHO MO3THUX |3,
27, 65, 78], y oTnebHBIX GOJNBHBIX C MYJIBCHCTEMHOM aTpodu-
eit [9, 82]. C npyroii ctopoHbl, ecTh peakue ciyyan HHXKM-1
0e3 «rma3a turpa» [34, 48]. MPT B pexume T2 mpu Bcex
HHZKM ropa3no uHpopmaTtBHee, yeM B pexume T1, B T.u.

puc. 10 MPT  npu  HHXM-1.
Otnoxetve xenesa B Gnen-
HOM LIAPe C CUMMTOMOM

«71a3a TMIpa» (CTPenku).



HAYYHbII 0B30P

IUISI pAHHETO BBISIBJIEHUS MU3MEeHeHMH, HO pexkuM T1 momoraer
i depeHIMpPoBaTh 0Yaru HAKOTJIEHUS Xele3a C KaJlblMHA-
TaMU U HEKOTOPBIMU IpYTMMU mpoueccamu. U3menenus MPT
MOTYT oIlepexaTb KIMHUYECKUE CUMIITOMbI, HO MOTYT pa3-
BUThCS To3xe [10, 85], nHOrAa Ha MHOTO JIET: TaK, Y O0JHHOTO
¢ nmo3gHeir HHXM-1 tpemop mosiBuicst B 37 ner, a «a3s
turpa» — 10 jet coycts [3]. Takue ciyyau 3aTpyaHSIOT paH-
HIOK auarHoctuky. MPT mpu TUNMMYHONW M aTUMMYHBIX
HHXXM-1 He paznuuaercsi. buoxumuueckue nokasarenu Bee-
I1a HOPMAJIbHBI.

B psne matomopdonornyeckux uccieqoBaHUi MPOLUTHIX JIeT
OTMEYAIOCh HaTWuue anbha-CUHYKIEWH-TO3UTUBHBIX TeJNell
JleBu, OmHAKO K 3TUM «IOMOJIEKYISIPHBIM» NAaHHBIM HaI0
OTHOCUTBCSI C OCTOPOXKHOCTBIO B TUTAHE TOYHOCTH JMAarHo3a:
npu HHKM-1 ¢ myrauusimu PANK?2 Tenen Jlesu He Haxomst
[73], B oTmrume ot HeKoTopbIx Apyrux HHXKM.

C wmyrauuamu PANK2 cBa3an eme oguH ¢eHoturn: HARP
(Hypoprebetalipoproteinemia, Acanthocytosis, Retinitis pig-
mentosa, Pallidal degeneration: rumomnpedeTaIUIONPOTENHE-
Mus1, akanTouuro3s, I1J1C, mannupapHas nereHepanus), OMIM
607236. ®opma omucaHa KIMHUYECKM B Havane 1990-x IT y
IBYX HEPOICTBEHHBIX XKEHIIWH, OTHA M3 KOTOPHIX Oojena ¢
paHHero JeTcTBa, aApyras — ¢ 16 j1et. HeBposorinyeckue cuMmii-
ToMbl, Hanuuue [TJIC u MPT ¢ «ra3om TUrpa» COOTBETCTBOBA-
qu HHXM-1, HO akaHTOLMTO3 M HapyLIeHUS! JUMUIHOIO
obmeHa, He xapakTepHbie 111 HHXM-1 u oTcyTcTBOBaBLINE Y
YJEHOB CeMel, MO3BOIWIM MPEANOJOXUTh HOBOE 3aboJeBa-
nue. B 2002—2003 rr. o6erM 601pHBIM nTpoBeny JJHK -nuarHo-
CTHUKY, OOHapyxuBLIyIo Mytaunn PANK2 [12, 40]. ®opmy pac-
LeHWIU KakK ajiiebHblii BapuaHT HHXKM-1, Ho HOBBIX onuca-
HWIA HE TTOSBUIOCH.

HHXXM-2 (PLAN), OMIM 256600 — BTOpas u 110 YCIOBHOI
HyMmepaluu, 1 mo vactore. B 2006 r. omucaHa mHOpemHast
nakucTaHckas cembsi ¢ paHHeil HHXKM, oOGycnosieHHO
myrauueii reda PLA2G6 (PhosphoLipaseA2, Group 6) [56]. B
2007 r. myrauun PLA2G6 Hauui y OOJbHBIX B MHOPEIHOM
ceMbe U3 MopmaHckoro ceneHuss Kapak, BHauaie ©oJe3Hb
BBIICIMIA KaK CAMOCTOSTEIBHBINA «KapaKCKUK CHHIPOM».
Torma ke ObLIO BhIICHEHO, 4TO reH PLA2G6 OTBETCTBEHEH 32
OOJBUIMHCTBO CIy4YaeB MIIAIEHYECKON HeipoakCOHaTbHOU
nereHepanuy (0one3Hn 3eiiTenpdeprepa), KIMHIIECKN OIU-
CaHHoIi eme B 1954 . D10 TsIKea0e MHOTOCUMIITOMHOE ayTo-
coMHO-peneccuBHoe (AP) 3aboneBaHue BCTpeyaeTcsl MOBCE-
MECTHO M HE CTOJIb PEOKo, NpWYeM HAKOIUICHHE Xejie3a B
MO3re He SIBISITCS €ro OOJMIaTHbIM MpU3HAKOM. (DOpMBI,
CBs3aHHBIE ¢ MyTauusMu PLA2G6, momydmnu obiiee 060-
sHayeane HHXM-2 wmm PLAN (PLA2G6-Associated
Neurodegeneration). Ien PLA2G6 xonupyeT 6eJIoK, y4acTBYIO-
M B 3aIyCKe CHHTE3a CBOOOMHBIX KUPHBIX KUCIIOT U JIN30-
tdocdhomununos. [en comepxut 19 5K30HOB, 3aperucTpupoBa-
Ho 6osiee 100 MyTtanuii, U3 HUX 75% — MMCCEHC- U HOHCEHC-
MYTallid, OCTaJbHbIC — HEOOJNBIIWE W KPYITHEBIC IEJICINH,
MYTallM¥ CalTOB CIUIACIHTA, YaCThIX MyTaluii HeT [41]. dona
HHXM-2 B ctpyktype Bcex HH2KM cocrapisier okono 20%
[38, 64]. Tunnunas HHXM-2 xapakrtepusyercsi 04eHb paH-
HUM HAyaJoM, MPOTPECCUPYIOLIMMU aTaKCUeWd U CHacTh4-
HOCTBIO Ha (hOHE BBIPAXXEHHOM aKCHANbHOM T'MIIOTOHUU, YTpa-
TOW MCUXOMOTOPHBIX HaBbIKOB, A3H ¢ motepeit 3peHus; Bo3-
MOKHa 2IuIencus; 6onbHble IorndatoT 1o 10 et B mabopa-
topun HBO MI'HII PAMH pannss HHXM-2 nuarsoctupo-
BaHa y 4 OOJIbHBIX, TepBOM OblLIa JeBOYKA M3 MHOpPEIHOI
apMSIHCKOI ceMbu, 3a00eBIIas B 1,5 roga v obcienoBaHHast B
5 JIeT B COCTOSIHUM TJIYOOKO# MCUXOHEBPOJOTMYECKO MHBA-
JUAM3auuK; AUarHo3 ObLT 3amopo3peH no kaptuHe MPT u
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MOATBEePKIeH oOHapyxeHueM MyTanuu PLA2G6 B TOMO3UIOT-
HOM COCTOSIHUU [2]. B OTAENbHBIX CEMBbSIX, B YACTHOCTH, Hep-
BBIX TMaKucTaHckoil u moppaHckoit, HH2KM-2 otnuuanach
HECKOJIbKO 0oJiee TTO3IHUM HayajioM (4—6 JieT) ¥ HaIudueM
SKCTpaNMpaMHUIHBIX CMIITOMOB. HekoTophie aBTOPHI BHIIE-
JISTIIOT IETCKYI0 (POpMY KaK OTIETbHBIN (DEHOTHII (B OTIMIKE OT
MJIaJICHYECKOI), HO yalle 00a BapuMaHTa PacliEHUBAIOT Kak
IUPOKUI CIIEKTP OMHOM HO3010TMYeCKOi hopMbl [49].

B 2009 r. ren PLA2G6 uneHTMhUIIMPOBAH KaK OTBETCTBEHHBIN
32 PElECCUBHBII CUHIPOM TUCTOHUM—MAPKUHCOHU3MA (Tap-
KuHCOHM3M-14) [63]. [lepBble ciyyan y MHIMIACKUX W TAKK-
CTaHCKMX OOJBHBIX [63] MOMONHUINCH HAOMIONEHUSIMU W3
Wpana [80], SAmonuu [87], Kuras [32, 53, 79]. bone3Hp Haym-
HaeTcs B MOJIOZOM BO3pacTe, Yallle Ha 3-M NECSITWICTUH, U
ObicTpo TporpeccupyeT. [TapKMHCOHW3M, TMPOSIBISIONIMIACS
TPEMOpPOM, PUTMIHOCTbIO, BBIPAXEHHOU OpamuKUHE3uei,
xoporto seuntcs npenapatamu JI-JIODA (uto coracyercs ¢
obHapyxeHueM Ttenell JIeBM mpu MaTOMOPGHOTOTUUECKUX
HCCIEeNOBAHUAX), HO Y YacTH OOJIbHBIX 9(PQEKT HeI0ATOCpOYEH
[50]. dpyruie mpu3HaKu — IUCTOHUSI, TUPAMUIHBIE CUMIITOMBI,
I71a30[IBUTATEIbHbIE, KOTHUTUBHBIE U TICUXIMYECKHE PACCTPON-
CTBa, OIMcaHa 1 KapThHa «guctoro» JJOMA-3aBucumoro map-
KUHCOHM3Ma [79].

Takum o6pazom, HH2XKM-2 BkitouaeT no MeHblleil Mepe aBa
aJUTeTTHBIX (DEHOTHIIA.

Tunuuynags MPT-xaptuna panneiit HH2XKM-2 — ovaroBoe
HaKOIJIEHUE XeJie3a B OJeHOM Iape 0e3 «Ija3a TUrpa» U B
MEHBIIIeH CTETIeHN B YepHOM CYOCTaHIINM, YacTO OOHAPYKIBA-
ercs arpodus Mo3xeuka. [Ipw mapkuHcoHM3Me-14 M3MeHe-
Husa MPT 6osee pasHOOOpa3Hbl: HAKOIIJIEHUE Xele3a B MO3Te
BU3yaJIM3UpyeTcs NajekKo He BCeraa, BO3MOXHBI JIOOHO-
BUCOYHAs aTpodust (HO He aTpodust MO3KeUKa), IIOpakeHUe
Oenoro BemiecTBa M jgaxe HopmaibHas MPT [63, 80].
ITatomopdonornueckum otanuuem HHXAKM-2 or HHXKM-1
MMOMMMO OTCYTCTBUSI MOP(OIOTUYECKON OCHOBHI «IJa3a
TUTpa» sBIseTcs Hanuuue Tenel JleBu, 4to cOMMXKaer
HHXM-2 ¢ upmonmatyecKuM HapKuHcoHu3MoM [31, 63];
aHajior Tenell JIeBM HaXOmAT M y MBIIIEH ¢ SKCIePUMEHTAIb-
Hoi1 Mozenbto paHHeit HH2XKM-2 [73].

HHXKM-3 (neiipogpeppumunonamus), OMIM 606159 — dhopma
C ayTOCOMHO-IOMWHAHTHBIM HaclieI0OBaHUEM (EMMHCTBEHHAS
u3 HH2KM) u nozgaum Havanom. B 2001 r. A.Curtis 1 coaBt.
onucand 00Je3Hb B HECKOJbKUX CEMbSIX U3 Yajbca
(BenukoOpuTaHus), yCTAHOBUIN UX 00IIEe MPOUCXOXICHUE U3
npociexernHoro 1o XVIII Bexa pona, nieHTUGUIMPOBAIN TeH
FTL v nipemnoxXuin Ha3BaHUe «HelipodeppuTuHONaTHs» [16]
(tepmun HH2KM-3 — Oonee mosmHuii). bonesHb omucaHa
takxe Bo @panunu, CLUIA, Uaaun, AnoHnn n Ipyrux crpaHax
[13, 14, 43, 47, 59, 60], HO sBNAETCS pemKoii: MeHee 1% B
crpykrype HH2KM [30], Yanbc — eIMHCTBEHHBII 0Yar HaKOI-
nenust. Ten FTL xomupyeT OeNOK JIeTKOW LiemM (heppUTHHA,
nipu peHorune HH2KM-3 onucano Beero 7 myTarimid: 6 pa3HbIx
BCTaBOK B 9K30HE 4 M MUCCEHC-MYyTaIus B 9k30He 3. BcraBka
460insA sBiIsieTCS caMoii YacToi: ¢ Hell cBsI3aHO 0K0JI0 80%
BCEX C/yyaeB, B T.4. yaJabcKue. [Ipeanonaranock, 4To pacnpo-
CTpaHEHME ITOW MYTAIMU CBSI3aHO C A(MPEKTOM OCHOBATENS,
HO HellaBHee ee OOHapyxXeHHe Y aMeprKaHIla HEMEIIKOTO Tpo-
MCXOXIEHMS TTO3BOJISIET TyMaTh, YTO MYTaLIUsl MOXKET UMETh HE
onvH uctoyHuK [13]. TleHeTpaHTHOCTh MyTalMil MOIHAsA (C
y4eToM Bo3pacto3aBuMocTn). CpenHuii Bo3pacT Havana — 40
JIeT ¢ GoIbIIMM «pa3bpocom» (15—65 er) [13, 62]. Bo3MoXHBI
3HAYUTENbHBIC BHYTPUCEMEWHBIE Pa3uyMsl: B 00JIBIION (paH-
ILIY3CKOIi ceMbe ¢ 7 60JILHBIMU BO3pacT Hayajia Kojedancs ot 28
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1o 54 net [13]. B amoHcKoit ceMbe TpeMOp MOSBUJICS Y MaTepu
yxe B 10 ieT, y cblHa — B 15 JIeT, HO IpyTre CUMIITOMBI Y 000MX
npucoenHIIICH rmocie 35 net [59]. B xinHnyeckoii KapTuHe
HHXM-3 npeobnanaloT sKCTpamupaMUIHbIE PacCTpoiicTBa:
XOpenUyecKre THIICPKUHE3Hl, TUCTOHUS, OpaTuKUHE3UsI, 0po-
JIMHTBAJIbHAST TUCKIHE3MS, YaCTO aCUMMETPUYHEIE; B 3aBUCHU-
MOCTH OT UX BMJa 00JIe3Hb MOXET UMETb CXOJCTBO C 0OJIE3HBIO
[eHTHHTTOHA WJIM TAPKMHCOHMU3MOM; XapaKTepHBI TU3apTPHs,
IMCGhOHUS; MUPAMUIHAS ¥ MO3XEUKOBAas CHCTEMBI Yalle He
CTpafaloT, aTaKCUsl OIMcaHa y eAMHUYHBIX 00JbHBIX [13, 14].
OTMeYaloT PacTOPMOXEHHOCTb, IMOIMOHATBHYIO JaOWIIb-
HOCTbD; JIETKUE¢ KOTHUTHUBHEBIC PACCTPOMCTBA MOXHO BBISIBUTH
TMIpY 1IeJIeHaNpaBIeHHOM 00CNEeI0BaHNY YXe B Havaie 6ose3-
HU, Ha TIO3OHMX CTaAMAX OHU CTAHOBSATCS SIBHEIMHU, HO HE
JIOCTUTAIOT TaKOW CTeNeHU, KakK Ipu Oone3Hu [eHTUHITOHA.
ITpu MPT o0OHapyXuBalOTCS OYaru OTJIOXEHUS XeJie3a B XBO-
CTaToM sifipe, OJIeTHOM II1ape, CKOPIIYTIE, a B MO3IHMX CTAIUSIX
— TaKXe KICTO3HbIe M3MEHEHHSI 0a3aIbHBIX TAaHTIMEB, IBYCTO-
POHHUI HEKPO3 OeHOro 1mapa u atpodust Kopbl. M. Keogh u
c0aBT. [43] HabmomaNM TPOUX AeTel OONBHBIX — TOCUMIITOM-
HBIX HOCHTEJNIEl YacToi MyTallui — Ha MpoTskeHuu 8—10 yet
W TOKazauu, yto M3MeHeHuss MPT 3amonro mpemiecTBYOT
KIMHIYECKUM CUMIITOMAaM, TTOCTETIEHHO HapacTasl U pacrpo-
CTPaHSSCh; aBTOPHI CIUTAIOT, YTO UMEHHO OTJIOXEHHUE XKeje3a
SIBJISIETCS ITYCKOBBIM (DaKTOPOM HelpojereHepalum.

Broxumuyeckast TMarHocTHKa MMeeT OrpaHMYeHHOE 3Have-
HUe: ypoBeHb (heppuTHHA B CHIBOPOTKE TOPMOHO3aBUCUM U
CHIXEH TOJIbKO Y MYyXUUH U Y XEHIIUH B IOCTMEHOIIay3e.

C reHom FTL cBsizaHa Takxe cOBceM MHasi hopMa — peakast
ayTOCOMHO-IOMMHAHTHAsI TUTIEPhEPPUTUHEMHUS C KaTapaKTOn
(OMIM 600886); xatapakTa pa3HOro BMia, Yyallle PAHHSIS, HO
MOXET Pa3BUTbCS B CPEIHEM BO3pacTe, a B YaCTU CIy4yaeB
otcytcTByeT. KpoMe MoBBIIIEHNsT ypOBHS (PepPUTHHA B CHIBO-
POTKE, KIMHUYECKUX U J1a0OPAaTOPHO-MHCTPYMEHTATbHBIX
MPU3HAKOB HAKOIUICHMs Xene3a HeT. MyTauuu mpu 3Toi
dopme nokanuzoBansl B IRE (iron-responsive element) 5’-
HEeTpaHCIMPYeMOI PeTy/ISITOPHOI 00IacTH TeHa.

HHKM-4 (MPAN), OMIM 614298, Boigenena B 2011 T
M. Hartig u coasr. [35], o6cien0BaBIIMMU 24 MOJbCKKUE CEMbU
¢ nuarHoctrpoBaHHoi o MPT-kaptune HH2KM u npenga-
PUTENTBHO UCKIMOUeHHBIMYU MyTauusamMu PANK2, PLA2G6, FTL
u CP. B ogHolit 13 cemeii ¢ 3 60JbHBIMU TIPOBEIN KapTUPOBa-
HUE 110 TOMO3UTOTHOCTU M CEKBEHUPOBaHME IeHa-KaHauIaTa
C1%rfl2. BonbHBIE OKa3alUCh TOMO3UTOTAMH IO MYyTallUU
c.204 214delll (Gly69ArgfsX10). Dra myTauums HaiigeHa B 15
JIPYTUX CEeMBSX TPYIIIBI B COCTOSTHUM TOMO3HUTOTHOCTHU
(12 cemeif) MM KOMIAYHI-TE€TEPO3UTOTHOCTH C MMCCEHC-
MmyTalusIMU (3 ceMbM); B 3 CEMBSIX BbISIBIEHa TOMO3UTOTHOCTD
WM KOMITAyHI-TeTePO3UTOTHOCTh MO0 MHUCCEHC-MyTanusm. B
testoM mytatu C19orf12 6bi1 HalineHBI B 19 CeMBbsIX TPYIIIIEI
¢ 24 60bHBIMU: 18 MONBCKUX U JOMOJHUTEIbHO 00CIeN0BaH-
HOIl HeMelKoi. 3a KOpOTKOe BpeMsl MOSIBUJIMCH OIMCAHUS
HH2KM-4 B ceMbsIX pa3HO 3THWYECKOM MPUHALICKHOCTH:
Typeukux [23, 39, 76], upaHckux [19], uranpsHcKux [64],
HOBBIX MOJTbCKUX [38, 76] 1 Hemenkux [ 18, 75], aMeprKaHCKUX,
OOCHMIICKOM, YKpaMHCKOM, MHAMICKOM M Apyrux [38]; MbI
nuarHoctupoBaiu 3 ciaydas HHZKM-4 y pycckux 6onbHbIX [1].
Hons HHXAKM-4 dopmel B ctpyktype HHMXK onieHuBaetcs no
pasHOMY: e€C/IM B IIOJbCKOM BBIOOPKE OHa cocTaBwia 37%
ceMmeit [35] u cToABKO Xe B HEOOJbILION MpaHcKoit [19], To B
UTAJIbIHCKOM Tpyme ceMeii [64] U B MEXIyHApOJHOM peru-
crpe [38] — Bcero 3—4%. Bo Bcaxkom cmyyae, HHXKM-4 ne
SIBIISIETCS OOJIBIION PEIKOCTBIO.
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Ien Cl19rf12 npuHamiexutr K reHaMm open reading frame
(OTKpHITas paMKa CUMTHIBAHUS), €TO HEOOJBIINE Pa3MepHI
(menee 17 tm.H.) obnmeryaror JTHK-mmarHoctuky. Bemox
c1900rf12, nBe n30copMbI KOTOPOr0 KOAMPYET I'e€H, JOKAIU-
30BaH B MHTOXOHIPHWAIbHON MeMOpaHe KJIETOK MO3ra,
KpPOBH, AIUTOLUTOB; IPEIIOJIOXUTEILHO OH yJaCTBYeT B
OuoreHe3e XXUPHBIX KUCJIOT U pacraje psaa aMUHOKUCIOT. Y
O0MBHBIX O€J0K OTCYTCTBYET. B MbllieyHOM OuonTaTe 60Jb-
HBIX HaXOAAT TOHKHME MPH3HAKU MATOJOTMHM MUTOXOHIPHIA,
yKa3blBalolIXe Ha UX pojib B matoreHese [35, 38]. B cBs3u ¢
MUTOXOHIPUATBHOI MTPUPO0i Geka peioXeHo Ha3BaHue
MPAN (Mitochondrial membrane Protein-Associated
Neurodegeneration) [7]. OnucaHo 28 pa3HBIX MyTalMii
C19rf12 [38]. IlepBags W3 HaWmZEHHBIX MYyTaluil
Gly69ArgfsX10 (meneuus 11 map HyKJIEOMIOB CO CIBUIOM
pPaMKM CUMTBHIBAaHMS, BeAyllas K 00pa30BaHUIO IpexIeBpe-
MEHHOTO CTOTI-KOJIOHAa ¥ aHOMAJbHO YKOPOUEHHOTO Oejka)
OCTaeTCsl caMoil YacToit U oOHapyXMBaeTcsl B OOJIbILUHCTBE
ceMeil BOCTOYHOEBPOINEHCKOro MPOUCXOXICHUS, Yalle B
TOMO3UTOTHOM cocTosTHUM [38, 76]; a3Ta MyTalus HaiineHa
y HalIuX OOJIbHBIX: ¥ IBOMX B TOMO3MTOTHOM COCTOSIHWH, Y
OJHO# B reTepo3uroTHoM [1]. BojbIIMHCTBO Opyrux MyTa-
LM HAlJEHbl B €AMHUYHBIX CeMbsiX, HO MyTauus ¢.32C>T
(p.Thr11Met) omrcaHa HEOTHOKPATHO B COCTOSTHUM TOMO3H-
TOTHOCTH WM KOMIMAyH[A-TETEPO3UTOTHOCTH C OPYTMMU
MYTalMSIMK B CEMbSIX Pa3HBIX HallMoHanbHOCTeH [18, 19, 23,
35, 76]. OueBuHO, 3Ta MyTaLXsl — BTOPas IO YacTOTE, MIPHU-
YyeM 0e3 STHUUYEeCKO# u3dupaTeabHOCTU. [TouTu y Bcex 00.1b-
HBIX HaliIeHBI 00¢ aJuleIbHbIe MyTAalliW; BTOPAas MYTaIlus He
o0HapyXeHa B OIHOM MTalbsIHCKOW ceMbe [64], 4 ceMbsix
MeXAyHapoaHoro peructpa [38] u ofHON M3 HAILUX ceMeii
[1], st pomocioBHBIE (KpOME OAHON) COOTBETCTBOBAIU
ayTOCOMHO-PELeCCUBHOMY HaclenoBaHuio [38].

OCHOBHbBIC TIpEACTaBIEHUS O KIMHUYECKON KapTHHE
HHMX-4 cioxunuch npu aHaau3e MepBOil IPyMIbl JeTalb-
HO 00CJIeIOBaHHBIX TOJIbCKUX 00bHBIX [35]. Bo3pacT Hauana
BapbupoBai ot 4 1o 21 jet, 6onee 60% 3a00Jenu Ha BTOPOM
JECSTUICTHH; B OMHOM M3 CEMEIHBIX CITyJaeB pa3HUIIA B BO3-
pacte Havana gocturana 10 jet. [IepBeIMU MpU3HAKAMU Jallle
OBLIN TM3apTpUs U HAPYLICHUS XOABObI, B AaNbHEHIIIEM TIpe-
o0Janany MMpaMUIHbIe CUMIITOMBI (OCOOEHHO) U SKCTpanu-
pamugHbele HapymeHus: JO®A-pe3sncTeHTHBIE AWCTOHUS
(opomMaHIMOYNApHAs WM TeHepanu30BaHHAsA) U IMapKUHCO-
Hu3M. B3pocibie 6obHBIE Yallle yTpauyrBald Xoap0y Ha 3-M
gecsaTwiaeTd. Y OompInmHCTBA MMenach A3H, He mpuBons-
mas K cienoTe. KorHUTUBHBIE pacCTPOMCTBA OBLIM YMEPEH-
HBIMM; HETpyOble PacCTpOMCTBA MCUXUKU (MMITYIbCUBHOE U
KOMITYJIbCMBHOE TIOBEIEHME, SMOIMOHATbHAS JTaOMIBHOCTb,
JENpeccyst) UMENUCH JIUIIb Y 6 00JIbHBIX. ABTOPbI 3aKJII0YM-
mu, yto HHKM-4 otnuuaercs ot tunuuHoit HHZKM-1 6onee
MO3IHUM HavajJoM, 0olice MEIUICHHBIM TEUYCHUEM, MEHEe
BBIPAXCHHBIMU HapYIIEHUSIMM MHTEUICKTa U IICUXUKH, a
TaKXe TpeobiafaHeM MUPAMUIHBIX CUMIITOMOB Hal 3KC-
TpamMpPaMUIHBIMK, HEOXMIAHHOU CTajda BBICOKAS YacTOTa
aKcoHalbHOM nojuHeiponaTuu npu DHMI. B MmexnyHapon-
HoM peructpe HHXM-4 npencrasiena 19 cembsiMu pazHoro
STHUYECKOTO IPOUCXOXICHUS ¢ 24 OOJTBHBIMU. B 3T0i rpyI-
Ie 10 CPaBHEHMIO C IOJbCKOW TP CXOACTBE OCHOBHBIX
CYMIITOMOB KJIMHUYECKUI CITEKTP CABMHYT B CTOPOHY 0OJIb-
1Ieii TSKeCTH Mo BO3PAcTy Havana («pa3dpoc» Jaxe Mmupe —
4-30 net, HO cpemHUI BO3pacT Havyajua cocTaBiseT 11 Jer) u
3HAYMTETBHO OOJIBIICH YacTOTe M BBIPAXKEHHOCTU KOTHUTUB-
HBIX M Pa3HOOOpa3HBIX MCHXUICCKUX PACCTPOMCTB; YACTBIM
CUMIITOMOM OKa3aloch HeaepxaHue MouyH; 19 0OJIbHBIX
JTOCTUIIN 3-4-TO JeCATWICTUI XM3HU C Pa3HOM CTENEHBIO
uHBamuau3anuu [38§].
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puc. 2: MPT npu HHXM-4. To xe 6es
CUMITOMA «[71a3a TUrpa».,

ITpu MPT oOHapyXuBalOTCS OYard TUIIOMHTEHCUBHOCTU B
OJIemHOM IIape — Y BCeX OOJNBHBIX) M YepHON cyOCTaHLIUU (Y
nopasstoniero 6oburHcTBa) [35, 38]. Ha puc. 2 npencrasie-
Ha MPT oaHoro u3 Hamux 6oibHbIX [1]. «[7a3 Turpa» Hexa-
pakTepeH (ero OTCYTCTBME Haxe OBUIO KpHUTepHeM OTOOpa
0O0JIbHBIX M3 MEXIYHAPOIHOTO PErucTpa IS TOMCKa MyTaluii
C190rf12), Ho 0OHAPYXEH Y OMHOTO ITOJIECKOTO O0MBHOTO [35] 1
y oboux OOJMBHBIX M3 Typenkoi cembr [39]. Kpome Toro, B
OTIENBHBIX CIyYasX HAXOAAT aTpoduIo KOpbl Mojyiapuii [38]
u Mo3xeuka [38, 75]. U3amenenus MPT nosiBrsiioTcss He 10
KIMHAYECKMX CUMITOMOB U IaXe He OMHOBPEMEHHO C HIMU, a
CITyCTS BpeMsl, HEPEIKO rofibl, MPUYEM B TMHAMUKE He Hapac-
tatort [1, 35, 38, 64].

Psan HaOmioneHwit pacumpui TIpeACTaBIeHUS O (HeHOTHUIE
HH2>XM-4. Onucano Havano ¢ ASH, mpuBenieil K ciemnore
[64]. B nByx He CBS3aHHBIX MEXIy COOOW TYpeLIKMX CEMBSIX
60J1€3Hb IPY OTHOCUTEJIBHO MO3HEM Havane (25—29 neT) mpo-
TeKaJla aTUIMYHO OBICTPO: 2 U3 3 GONBHBIX YMepiH yepe3 1—3
rofa mnocJje Hauana (TpeTuit HenaBHO 6oseH) [23]. B HeckoJib-
KUX CJTyJasix BhIsSIBIIEHa BbIcOKast akTuBHOCTH KDK 6e3 npyrux
cuMnToMOB Muonatuu [18, 19, 39, 76]. Otauuue HabMOACHUS
G. Schottmann u coaBT. [75] — TsiXenas akCOHaJbHas TMOJIU-
Heliporatusl (B APYTUX CIydasix — CyOKJIMHMYECKast) ¥ aTpo-
us mozxeuka mpu MPT. Y 6onbHbIx 17, 20 1 24 €T U3 OBYX
HeMelKUX ceMell onmucaH atunuyHbi penotun HHXM-4 ¢
peo0IaaloNM TIOpaXeHUeM IIEHTPATbHBIX U Tiepudepude-
CKHMX MOTOHEHPOHOB (CXOIHBIM C FOBEHUIbHBIM OOKOBBIM
aMHOTPO(UIECKUM CKJIEPO30M) 0€3 dKCTpanupaMUAHbIX pac-
crpoiicT; mpy MPT, kpoMme nopakeHus1 6a3albHbIX TAHIIUEB,
BBISIBJICHO BOBJIEUEHHWE CPeIHMX HOXeK Mo3ra [18]. B moib-
CKOM BBIOOpPKE JIBO€ OOJNBHBIX UMEIM aTUIUYHO JIETKOe Teye-
Hue. Y omgHoro u3 Hux MPT mposenu B 14 neT mo moBoxy ae-
HoMbI Tuniou3a, u KaptuHa HHXKM crana cnyvaitHoit Haxon-
KOW; B KIMHUYECKOM KapTuHe B 14 JieT 1 5 JIeT cImycTs oTMeve-
HAa TOJIbKO HEJIOBKOCTb TOHKUX ABMXeHul [35]. MPT-kapTrHa
HH2KM oxa3anach HEOXHMIAHHOW U B ONHOM W3 HAIIUX
HaOI0fIeHUIA: Yy 0OJMbHOM 35 JieT ¢ ceMeiiHbIM CHUHIPOMOM
Ariepa (ayTocOMHO-peliecCBHAsI HeMpOCEHCOPHAsT TTyX0Ta B
couetanuu ¢ [1JIC) MPT mnpoBenu u3-3a TOJOBHBIX OoJeii
(Bckope mpekpatuBmuxcs); npu aHaauze HHK nHaiinena
yacrasi BocTouHoeBporneiickast Mytauust C19rf12 B retepo3u-
TOTHOM COCTOSIHWH, JUIEJIbHAS MyTalMsl He 0OHAPYXEHa; KIIK-
Huveckre cumntombl HHXKM u npyrue ncuxoHeBponoruye-
CKHE PacCTpONCTBa OTCYTCTBOBAIM. [[BOE NPYrMX HAIIMX 0OJTb-
HBIX, IeBYyIIKa 19 et u 16-1eTHuMii 10HOIIIa, UMENH TUITHYHYIO
kaptHy HHZKM-4 (06a ciyyast K1MHUYecKu OJ1XKe K MoJb-
cKoii Beibopke) [1].

Takum obpaszoM, kimmHm4eckas KaptuHa HH2KM-4 Becbma
pasHoobpa3Ha. HekoTopble aBTOPHI CBA3LIBAIOT KIMHUYECKUE
0CO0EHHOCTH CBOMX HaOJMIONEHUN C BUAOM MYTallMu, OJHAKO
reHo-(peHoTunMueckue kKoppensayu npu HHXM-4 yetko He
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nokazaHbl [35, 38, 42]. MHTepecHbl aBa matoMopdonoruye-
ckux HaOmogenuss HH2XKM-4 ¢ JJHK-guarHocTukoil post
mortem [35, 38]. OnuH 6ONBHOI ¢ paHHUM HAYalIoOM U TsKe-
JION KJIMHUYECKOH KapTUHOM C TUIIMYHBIM HAaOOPOM CHUMIITO-
MoB ymep B 23 rona [35]. Y npyroro 6osmsHoro B 30 jet yxya-
HIMAIAch TAMSTh, 3aTeM pa3BIJIACH IEMEHIIMS, Yepe3 HECKOIBKO
JIET TMIPUCOSAMHUIICS MapKUHCOHM3M, ipu MPT Hamum mpu-
3naku HHZKM, cmepts Hactymuna B 40 net [38]. [Tpu marto-
MOPGOJOTUIECKOM MCCIECNOBAHMM, KpOME W3MCHEHMIA,
tunuuHbX A1 HHXKM, B o0oux ciayyasx HaiiaeHbl TeabLa
JleBu, akcoHambHBIe C(EpPOUAB W Tay-TIOJOXUTEIbHBIE
BKJTIOUEHMST — MOP(HOTOTIECKIE MaPKePhl HINOMATIYECKOTO
napKMHCOHM3Ma. B cBs3u ¢ atum M. Hartig u coaBt. [35] npo-
Besu riouck mytanuii C19orf12'y 676 HeMelKMX OOJTBHBIX TTap-
KMHCOHM3MOM 1 Y OJIHOTO M3 HUX HAIIUTH KOMIAYHI-TeTePO3H1-
TOTHOCTb 110 IBYM MUCCEHC-MYTaLUsIM. ¥ 3TOro 60JbHOTO B 25
JIET OBLT TAJUTIOIMHATOPHBIH TICUX03, TAPKMHCOHU3M THUArHO-
ctupoBaH B 49 net, neunncs npenapatamu JI-JJODA ¢ addek-
toM; nipu KT B 58 et otmeueHa 1iepedpaibHas atpodus. Ha
BO3MOXHYI0 cBsi3b HH?KM-4 ¢ mapKMHCOHU3MOM €CTb elle
OJTHO KOCBEHHOE YKa3aHHUE: Y OMHOTO U3 OONBHBIX ¢ HEHANICH-
Hoit Bropoit Mmytauueir C19rf12 otenr ymep B 47 JeT oT map-
KWHCOHM3MA C TUMMAYHON MAaTOMOPGONIOTHIEcKOil KapTHHOMI
[38]. Boamoxno, C120rf19 — He TonpKO mpuunHa HHXKM-4,
HO M TeH MpeapacroNoXeHHOCTH K «OOBIYHOMY» MapKUHCO-
HU3MY ¥ IpYTUM anbba-cuHykaenHonatusm [30, 73].

HHXXM-5 (BPAN), OMIM 300894 — xpoHonOTMYecKu
nocyenHss MoJieKyJsipHo paciirdpoBanHas HHXKM: cBsi3b ¢
reHoM WDR45 ycranoneHa B 2012 1. [33]; obo3HaueHue
BPAN  (Beta-Propeller scaffold protein-Associated
Neurodegeneration) 1aHO M0 Ha3BaHUIO KOAUPYEMOTo OefKa.
bosie3Hb nMeeT peiKuii TUI HacienoBaHUSA: X-CIETUICHHBII
JOMUHAHTHBIA. KIMHUYECKH ee BBRIICTIN B CIIEKTPEe Heaud-
tdepenimpoBanHbix HHXKM B konme 2000-x IT. ¥ Ha3Baau
SENDA (Static Encephalopathy of childhood with
NeuroDegeneration in Adulthood; Henporpeccupytoias aet-
cKasg dHUedanonatusi ¢ HelipoaereHepalnueil BO B3pOCIOM
Bo3pacte). JlefcTBUTENbHO, 001€3Hb XapaKTepU3yeTcsl Bblpa-
KEHHOM paHHEH 3amepXXKOil ICUXOpeueBoro (0COOEHHO) U
MOTOPHOTO Pa3BUTUI C OIPAHUYECHHOHN ITOJOXUTEIbHOMI
JIVMHAMUKOW [0 IOHOLIECKOTO WJIM B3POCJOro Bo3pacTa
MOCJICAYIOUIMM PETPECCOM C Pa3BUTUEM TUCTOHUM, MAPKUH-
coHu3Ma, geMeHuuu. B mepuome perpecca mpu MPT
BoIsiBIsieTcs KaptuHa HH2KM. bonesHs BcTpeyaeTcs mosce-
MECTHO, CEMEHHBIX CIyJaeB HeT, KCHIIUHBI 00JICI0T 3HAUM-
TEeJIbHO Yallle MYXYMH, 0e3 KIMHUYECKUX MEXITOJOBBIX pa3-
muyuii. T. Haack u coaBT. [33] upeHTUGUIMPOBAIU TeH
WDR45 B nokyce Xpl11.23 u y 20 601bHBIX MHOTOOOPA3HOTO
STHUYECKOTO MPOMCXOXIECHUS HAlLIM 19 pa3HBIX MyTaluii,
BO3HUKILIUX de novo. QUeBUIHO, KaK MPU MHOTUX X-CLIETIIECH-
HBIX JOMWHAHTHBIX OOJe3HSX, IS OONBIIMHCTBA MYXYHMH
MyTallM{ JIeTaJbHbI, HO OAMHAKOBAasl TSKECTb Y XCHIIMH U
BBDKMBIIMX MYXYMH TIOKa HE Halllla 00bsIcHeHus. B mocien-
Hell MyONIMKALUU YHCIO0 OONBHBIX XKEHIIUH YBEIUUUIOCH 10
20, HO YMCIIO MYXYMH OCTaJOCh MPEeXHUM [36]. YTOuHEHHI
KIMHUYECKHE XapaKTePUCTUKM JIBYX CTaiuil OONE3HM: B paH-
HeM BO3pacTe 4acTO HAOIIOOAINCh TaKXKe SMMJICTICHS, CIa-
CTUYHOCTh, PACCTPOMCTBA CHA; PA3BUBLIMIACS TAPKUHCOHU3M
y Bcex Obum JJOMA-3aBUCHUMEBIM, HO OBICTPO TOSBISIIACH
TSDKelast IeKapCTBeHHAs TMCKUHE3Us, TpeOOBaBIIast OTMEHBI
tepanuu. H. Saitsu u coaBr. [70] nuarHoctupoBain HH2KM-
5y matu AmoHok 28—50 yieT, 0OHapyXXUB 5 HOBBIX MYTaIlMii
WDR45 de novo. bonpHbIe Havyanu xoouTh B 1,5—3 roma, peusb
OTCYTCTBOBaNa MO0 OBLIM eIMHUYHBIE CloBa. Perpecc
Havajcs ¢ 23—30 et ¢ JeMeHIMM, 3aTeM Pa3BUIUCH TUCTO-
HUS, TApKWHCOHW3M (aKMHETUKO-pUTHAHAsS (opma), Mpu
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00CJIe10BaHUU 4 XEeHIIUHBI ObUTH JIeXauuMU, OJIHA T0JIb30-
BaJach KPECJIOM; Y TPEX OTMEUEHBI PACCTPOICTBA MOBEIEHMS.
MPT xapakTtepu3oBajiach OTJIOXEHUEM KeJie3a B YepHOI cy0-
CTaHLMHU (C «HUMOOM» TMIIEPUHTEHCUBHOCTH B pexkume T1) u
OaeqHOM Iape (0e3 «IJ1a3a TUrpa») B COUETaHUM C HapacTalo-
mIei mepedpanbHoit aTpodueii.

W3 ommcaHHbIX 24 MyTalMii JUIIb IBE MPEACTABICHBI MHUC-
CEHC-MYTAaIlMSMH, IPYTUe TIPUBOIAT K CIIBUTY PAMKHU CUMTHIBA-
HUS: HeOONbILME AeNellMd M BCTaBKU — 11, MyTanuu caiita
crutaiicuHra —7, HoOHceHc-mytauuu — 6. OleHKa BKiaga
HHXM-5 B ctpyktypy HHZKM (Ta6a. 1) npeasaputesbHa.

Auepyaonaazmunemus, OMIM 604290 — penkas HHXM, css-
3aHHas ¢ MyTarusimu rera CP, Konupyrolero 1iepyioria3MuH.
[MepBble KIMHIMYECKUE OMUCAHUS OTHOCSITCS K KOHITy 1980-x
—Havany 1990-x rr, reH uaeHTuduupoBad B 1995 r Ien
comepXuT 19 3K30HOB, OmucaHbl 47 MyTanuii, OOJBITMHCTBO
MUCCEHC- M HOHCEHC-MYTallud; 4YacThIX MYTallUil HeET.
LlepynommasmMuH WrpaeT BaXHeMHIIyio pojib B MOOWIM3AIMN
Kenle3a, M HapylmleHHe ero (pyHKUIWi BemeT K HAKOIUICHHIO
eJe3a B TKaHAX. B omnuue ot npyriux HHXKM, npu auepysno-
TUIa3MUHEMUM XeJIe30 HAKaTUTMBAETCsl HE TOJNBKO B TOJIOBHOM
Mo3re, HO M BO BHYTPEHHHX OpTraHax. IMeYeHH (OCOOCHHO),
MomXeaynouHoit xene3e U 1p. COOTBETCTBEHHO, €CTh OMOXM-
MUWYECKUE TIPU3HAKHU: 1IEPYJIOMIa3MUH B CBIBOPOTKE OOBIYHO
OTCYTCTBYeT, CoIep:KaHNe MEIH 1 Xejle3a CHIDKEHO, a YPOBEHb
(bepputuHa B pa3Hoii cTeneHu MoBkbIleH [55]. bone3ns BeTpe-
YaeTcsl MOBCEMECTHO 0€3 perMOoHaIbHOTO HAKOILIEHUS, HaYM-
HaeTcs BO B3pOCJIoM Bo3pacte, yaie B 30—50 net. A. McNeill u
coaBT. [55]. ob6oOmmIn 33 HaOMIOOEHUS: CpeIHUN BO3pacT
OOJILHBIX MPU YCTAHOBJIEHUM IMArHO3a cocTaBua 51 rof ¢ pas-
OpocoM ot 16 1o 72 net. TUIMUYHBI KOTHUTUBHBIE HAPYIIECHNS,
aTakcus, AM3apTpus, a TMIEPKUHE3bl, CpeIM KOTOPHIX IIpe-
obnagaloT opodauuanbHas AUCKUHE3ust U Ojedapocnasm,
OTHOCHTEJIPHO MeHee XapakTepHbl. HecMoTpst Ha mporpeccu-
pylolliee TeUEHME, CaMOCTOSITEIbHAS X0Ib0a T0JIT0 COXPaHSET-
cs1. B 6onbmmHeTBe caydaeB pazsuBaetcs [ C. MHorue 60J1b-
HBIE CTPATAIOT CaXapHBIM IUA0ETOM, 9TO MOXET CITyKUTb IUar-
HOCTHYECKO# moackaskoii [58]. OmucaHbl OOJbHBIE C TETEPO-
3UTOTHOCTHIO 10 MyTauusiM CP: y 3 cubcoB 00s1e3Hb MPOSIBIIS-
JIaCh aTaKCHEH, B OMTHOM HECEMEHOM CITydae — IMOCTYPaJIbHBIM
TPEMOPOM, B JIPYIrOM — XOpeoaTeTo3oM [55], BMecTe C TeM,
KJIMHAYECKHE TIPOSIBICHHUST Y OOJIMTaTHBIX T€TePO3UTOT (POIH-
TeJIel U AIPYTUX POACTBCHHUKOB OOJIBLHBEIX TOMO3UTOT) HE 3ape-
ructpupoBaHbl. [Tpy MPT Mo3ra ouarn HakoIuieHHUS Xese3a
O0OHAPYXMBAIOTCS HE TOJBKO B 0a3ajbHBIX TAHTIUSAX, HO U B
TajJamyce, 3yOuaThIX sapax, Kope OONBIINX ITOIYIIapAil K MO3-
’KeuKa, a TaKKe B IeYeHH M MoIXKeTya0uHoi xene3e. [Tpu aTom
COMATHYECKON MATOJIOTHHU, IIOMUMO HETSDKEJIOM aHEMHH, HeET.

FAHN (HHKM, ceasannasa ¢ eenom FA2H), OMIM 612319,
BoiesieHa B 2010 I B UTaNbIHCKOM M an0aHCKON MHOPETHBIX
ceMbsx [46]: ycTaHOBIEHA CBSI3b ¢ reHOM FA2H, Komupyommmm
ruppokcmnasy-2 xupHbeix KuciaoT. FAHN (FA2H-Associated
Neurodegeneration) ssnsgercst peakoit HHXM, ommcano
MeHee 30 OOJBHBIX Pa3HOM 3THUYECKON MPUHAAJIEKHOCTH:
KpOMe BEIIIEYKA3aHHBIX — HECKOJIBKHX apaOCKUX, TAaKACTaH-
CKUX, HOBOM MTAIBSIHCKOM [29]; 4rcio 60IBHBIX B 3TUX MHOTO-
JETHBIX CeMbSIX — OT 2 10 7 [45]. OObIuHO 60I€3Hb HAUMHAETCS
B IETCTBE C HAPYIICHNI TOXOIKHU BCIEACTBUE TUCTOHUU U/ UITN
CIIACTUYHOCTY B HOTAX, 3aTeM IOSBIISIOTCS U MPOIPECCUPYIOT
NM3apTpusl, aTaKcusl, TUCTOHUS, CMACTHMYECKUIl TeTpamapes,
neMeHius, ASBH co cHuXeHMeM 3peHus; XapakKTepeH CcTpa-
OM3M, BO3MOXHA SIuenicusd. Y 25 OOJbHBIX BO3pacT Havana
Konedancs ot 3 mo 11 JeT, cnacTMYHOCTh Obla Y BCEX, TUCTO-
Hus, atakcusd U ASH — y GonbIIMHCTBA, SMUJIETICUS Y TPETH,
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JeMEHLUS IpUMepHO Y 2/3 (HO He BCe MMM JOCTATOYHBbIi
cpok Oonesnu). Ha ¢doHe mporpeccpoBaHUsST BO3MOXHBI
Mepuobl OTHOCUTENbHON cTabuabHOCTH. KinHMueckast Kap-
THHA CXOfHA ¢ NeTcKoil (Ho He MuaneHyeckoit) HHXM-2.
[MpomomKxuTeTbHOCTh XU3HU BapbUPYET, CMEPTh Yallle HACTY-
naeT Ha 3—4-M mecaTuiieTusix. Bee onmcaHHBIe 0 TTOCTETHETO
BpeMEHM CeMbH ObUTM MHOPEIHBIMU, a OOJIbHbIE — TOMO3UTO-
Tamu 1o Mytaimsm FA2H. B 2012 r. onucaH niepBbiid 60IbHON
U3 HeMOpemIHOW CeMbM — KOMIIAyHA-TE€TEPO3UTOTA IO ABYM
Mmytanusam [67]; y 10-7eTHeT0 MajibunKa, KpoMe MPOrpeccH-
PYIOLIMX CITACTMYECKOW Taparyieruy, aTakCuu W JIeMEHIINH,
“Mesach akCoHalbHasg HelpomaTus (paHee HE ONWCAHHBIM
npusHak). MPT npu FAHN nmoMuMo o4aroBoro HakorieHHUs
Kene3a B OyienHOM niape (6e3 «ryia3a TUrpa») U B MEHBIIEH CTe-
TICHX B Y€PHON CYOCTaHIIMM XapaKTepHu3yeTcsl HapacTaroIIMU
arpodueil cTBoMa U MO3:XKeUKa, U3MEHEHUSIMU OEJIoro Belle-
CTBa; YacTasl, AMarHOCTMIECKH BaXHASI 0COOEHHOCTh — MCTOH-
YeHMEe MO30JIICTOTO TeJa.

Ten FA2H otBeTCTBeH 3a 1Ba APYruX (peHOTHIA: NEHKOTUCTPO-
duro ¢ TUCTOHMEH M CracTMYEeCKMM Tapanape3oM W Hacliea-
CTBEHHYIO cracTuyecKylo maparieruto, Tan 35 (SPG3)5) ¢
comyTcTByIomIel nuctoHueil. O6e dopmbl omucansl B 2008 L.
[21, 25] — panbiue, yem FAHN. Dto ele oguH npumep ajiesb-
Holit cepum. OOe OOJNE3HM MMEIOT ayTOCOMHO-DPEIIECCUBHOE
HacnenoBaHue U HaunHaiotes B aetctse. [Ipu SPG35 ocobeH-
HO BBIpaXeH HIDKHUIA CIIACTUYECKUi Mapamnapes, TIpH JIeHKo-
quctpoduu B kaptuHe MPT mpeobnagaetr mopaxeHue 6eaoro
BelIecTBa, HO TpU (HOpPMbI, KaK BUIHO JaxXe U3 Ha3BaHUM, B
3HAYMTEJBHON Mepe TepeKphiBatotes [29, 45, 67, 73]. B rene
FA2H onucaHo 12 pa3nmuyHbIX MyTallWil, BKIIOYAsT KPYITHBIE
Jenaennu u gyrnukamuu [41, 45]. TeHo-(deHoTUIMYECKHE KOP-
PEJSIIIMY HE BBISIBJICHBI.

boaesnv Kygpop—Paxeo (Kufor-Rakeb, napxunconuzm 9),
OMIM 606693 — erie onHa peaKasi ayTOCOMHO-PELIECCUBHAS
HHXM, xmuHuyecku omucaHHas B 1994 1.y 5 cubGcoB B
nHOpenHol ceMbe U3 MopnaHuu (Ha3BaHa 1Mo MeCTy MPOXuBa-
Hust cembr). Ten ATP13A2 nnentuduuuposanu B 2006 I. mpu
o0cnenoBaHUK GOJNBIION YMIniicKol ceMbu [69]. B manbHeii-
1meM ObLUTM OMMCAHBI CEMbU B PA3HBIX TOMYJNISAIMSIX, Yalle
MHOpPETHBIX: Opa3MIbCKOH, SITIOHCKOI, TAKMCTAaHCKOH, adTaH-
CKOM, 3CKMMOCCKOM, MHAMICKOM, KUTANCKOM, UTAIBIHCKUX,
Genbruiickoit u ap. [26, 50, 71, 74]. Ten ATP13A2, xonupyio-
KA OfHY U3 TM30cOMHBIX AT®-a3, comepxkuT 29 5K30HOB;
ornucaHo okojio 30 MyTaluii, 00jiee MOJTOBUHBI — MUCCEHC-U
HOHCEHC-MYTallMK; 4YacThix MyTauuil Her [41]. Bemymum B
KIMHAYIECKOM KapTHHE SBISCTCS IOBCHMJIBHBIN ITapKIHCO-
HM3M. TUTIMYHBIN Bo3pacT Havana — 14—15 et ¢ «pa3opocom»
10-22 roma, mpemapatsl JI-AO®A 3(deKTHBHE, HO paHO
TTOSIBJITIOTCS JIEKAPCTBEHHBIC TMCKUHE3UH. XapaKTepeH Mmipa-
MMIHBIA CHMHIPOM, HEPENKHW IJIa30IABUIATEJIbHBIE PacCTPOi-
CTBAa: BEPTUKANbHBIM odTambMomapes, 3aMeAjieHUe CakKaj,
OKYJIOTHpHBIe Kpu3bl. [1ouTH Beerga pa3BUBAIOTCS KOTHHUTHB-
Hble HAapYIIECHHUS, MTHOTIA BbIpaXXeHHAs TEMEHIIHS; BO3MOXHBI
TICUXUYECKUE PACCTPONCTBRA (TaUTioLMHALIMK 1 1p.) [22, 50, 69,
74]. HeobblyHA cUTYyallds B UTANBSIHCKON CEMbE: B3POCIHBIi
Mpo0aH]I C TOMO3UTOTHOCTBIO 10 MyTaluu ATP 1342 6bli1 6oneH
¢ 10 e, a y Opata ¢ TeM Xe TeHOTUIIOM Mpu o0caenoBaHuu B 31
roJl HEBPOJIOTMYECKME CUMIITOMHI oTcyTcTBoBanu [71]. Ilpu
MPT HaxonsT oyaru oTJIoXKEHMs Xejie3a B CKOPJIYIIe ¥ XBOCTa-
TOM SIIPE, HO Y OTAENbHBIX OOJBHBIX OHU OTCYTCTBYIOT [11, 22];
HecrennbuIHbIe U3MEHEHNSI — YMEpeHHAs TU(Qy3HasT aTpo-
(st KOpbl OOMBIIUX TOMYLIAPUI U MO3KEUKA.

VYMmepuinii 601bHOI U3 OeTBIUICKOM ceMbHU ¢ 4 00NBHBIMU CHO-
caMu — roMo3uroTamu mo myraumu ATP13A2 — imen TUNKY-
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HYI0 MaToMOP(OJOTHYECKYl0 KapTUHY HeHpOHaIbHOIo
nepoua-munogycunHosa [8]. Cs3b Mytauuit ATPI3A2 ¢ no3n-
HUM HEHPOHATBHBIM LIEPOUI-TUIIOPYCIMHO30M TOKa3aHa 1
Ha 3KCIIEPMMEHTAIBHON MOIENN Y THOETCKUX TephepoB [62].
Jpyrux JaHHbIX o matroMopdosoruu cunapoMa Kydop-Pakeo
HeT.

WHTtepec uccnenopareeil MpUuBIeKalOT O0JbHbIE — TeTEPO3U-
TOTHl MO pa3HeIM MyTauusiM ATPI3A2, w3sectHo okono 10
TaKMX ciydaes [22, 28, 50, 52]. [loMmrHaHTHOE HACleoOBaHUE B
9THX CeMbSIX HE IpPOCTIEXKMBAeTCS, OONBIIMHCTBO CIIyJacB
OTIMYAIOTCS OoJiee TO3MHUM HavdanoM — B 20—40 et 1 MeHee
TSDKEJIBIM TeueHreM. OMKcaH JMIIb OJMH Clydyail reTepo3uroT-
HOCTHA C OYeHb PaHHUM HAYaJOM M TSKEIBIM TECUCHHEM: Y
MaJIbuMKa-JIMTOBLA, 3a00seBIero B 5 jiet (!); mpu obcenoBa-
HUM B 6 JIeT HalifieHa OJHA MyTallysl, YHACIeqOBaHHas OT 310~
poBoro otia [28]. ABTOpHI He MCKIIOYAIOT aTUITMYHbIMA XapaK-
Tep a/uleJIbHOM MyTallMM, HE OOHApY:KEHHOH MpOBeJEHHBIM
aHam3oM. CiyJad C TeTepO3UTOTHOCTBIO PAClEHMBAIOT I10-
pPa3HOMY: BO3MOXHO, T€TEPO3UTOTHOE HOCUTEIHCTBO MYTallWii
unn noiaumopdusmoB rena ATPI3A2 mpenpacronaraeT K
«0OBIYHOMY» MHOTO(DAKTOPHOMY PaHHEMY MAPKUHCOHU3MY.

boaesns Byoxayca—Caxamu, OMIM 241080 — penkast ayrocom-
Ho-penieccuBHas HH2KM ¢ BoBieueHueM Apyrux OPraHoB:
MTOMHMMO 3KCTPaIMPaMUIHBIX CHMITOMOB OHa BKIIOYAET
YMCTBEHHYIO OTCTAJOCTh, TMIIOTOHAIM3M, CaxapHbI nMaer,
riyxoty u anoneuuto. bonesHs ommcaHa N. Woodhouse u
N. Sakati B 1983 1. B HECKOJIBKHMX MHOPETHBIX apa0CKUX CEMBbSIX.
B 2008 . B Tex xe cembsix uaeHTUbMLMpoBaH reH DCAFI7
(npyroe Ha3BaHue C2orf37): HaiineHa oOlas MyTalysl, HAKOI-
JIeHHe KOTOpOii cBsizaHo ¢ a¢dekToM ocHoBatens [4]. TTocne
3TOTO MOSIBIJIICH MOJIEKYJIIPHO BepH(DUIIPOBAHHBIC CTyIal B
CeMBbSIX PA3HOTO IPOUCXOXACHMS (OPYIHX apaOCKUX, Typell-
KOI, UTANIBTHCKYX, MHIMICKOM, CEpOCKOIi) ¥ ¢ pa3HBIMU MYyTa-
uusmiu |5, 7, 44, 72, 81]. B uenom ¢ 2008 . onucaHo okoio 25
cemeit, 6osee 50 OonbHBIX. [eH ¢ HEBBIICHEHHOH GYHKIIMEH
CONepXuT 14 3K30HOB, OMUCAHO 9 MyTaluMil: 3 MyTal[K CAUTOB
CraiicuHra, 3 — HeOONMbIINE TENEN U BCTABKYM U 3 HOHCEHC-
MyTanu# [5].

Knunuueckas xapThHa BapuabenbHa. TWNMMYHA YMCTBEHHas!
OTCTaJIOCTh C PaHHEro JETCTBa, HO BO3MOXHO HOpPMAJbHOE
paHHee YMCTBEHHOE Pa3BUTHE C IMOCIEAYIOIIMM PErPecCOM.
Jlpyrie CUMMTOMBI TIPUCOEAMHSIOTCS B TIOAPOCTKOBOM WJIM
MOJIOZIOM Bo3pacTe. XapaKTepHBI AUCTOHMUYECKUE M XOPEH-
(hopMHBIE THIIEPKUHE3bl KOHEYHOCTEH, YaCTBIl CUMIITOM —
nu3aptpus [72]. MHTeMeKT CHUXEH, HO TCUXUYECKHe pac-
CTpoicTBa peaku. [1yxoTa HOCUT HePOCEHCOPHBI XapakKTep.
Kpowme anonenuu, Bo3moxHa paHHss afoHTus [81], 06a BHewI-
HUX TIPU3HAKA BaXHBI B TU(PGepeHIINMANTbHON TMaTHOCTUKE; ¥
yacTU 0OJIbHBIX €CTh YEPTHI JIMLEBOT0 AucMopdoreHesa [62]. B
IBYX MHOpETHbIX ceMbsix M3 OMmaHa ¢ 7 OOJbHBIMM OINUCaH
Oonee MArkuii heHOTUN — 0€3 IKCTPAMPAMUIHBIX CUMIITO-
MOB U caxapHoro nuabeta [7]. MPT neMoHCTpupyeT HakoruIe-
HUe XeJie3a B OJIeTHOM IIape U IPYruX 0a3aabHBIX TAHTINAX, a
TaKXe, Kak MPaBIJIo, MOpPaXeH1e 0eIoro BeIIecTRa.

Jleuenme HH2KM wnmeer orpaHudyeHHbIE BO3MOXHOCTH [24,
72, 90]. Kak BUIHO M3 ONUCAHUI OTHEIBHBIX (GOPM, Ipenapa-
To1 JI-JIO®A natot 3¢ppeKT JIUIIb B YaCTH ClIydaeB, IpUIeM OH
OBIBAET HETTPOAOJKUTEILHBIM JTM00 PAaHO BO3HUKAIOT OCIIOX-
HEHMS; TIpH (POKATBbHON TUCTOHUM HCIIOIB3YIOT OOTYIOTOK-
CHH, IIPY BBIPaXKCHHOM CIIACTUYHOCTU U TUCTOHUU — OAKIIO-
(beH BHYTPDb WM UHTPATEKANbHO M IPYTUe aHTUCIIACTUYECKUE
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TIpeTapaThl; eCTh OIBIT ITTyOOKOU 3JIEKTPOCTAMYJISIINN OJIe-
Horo mapa (B ocHoBHoM nipu HHZKM-1 ¢ mpeobnaganuem
runepkuHe3oB) [84, 90]; mpu TpeOyOIIUX KOPPEKIUU pac-
CTpOICTBaX MICUXUKM HA3HAYAIOT IICUXOTPOITHEIE IPEerapaThl.
Hanexnpr Ha TeueHe KOMITIEKCOHAMH (XeIaTaMM) Xee3a Ipu
HH2XM noxka He Halum yoeauTeTbHOTO MOAKPETUIEHUS, XOTS
MX CYATAIOT MePCIEKTUBHBIMU [37, 42, 90]. ITo maHHBIM HCITBI-
TaHus nedepurpoHa (mepopaibHbIi aHaIoT nedepokcaMiHa)
npu HHXM-1, conepxanue xene3a B 0JeAHOM Iape CHU3U-
Jock B cpenHeM Ha 30%, HO 3HAYMMOTO KJIMHUYECKOTO
acddekra He ObLTO [72, 90]; 0OMHAKO HAa3HAYEHUE KOMILIEKCO-
HOB CYMTAIOT 00OCHOBAaHHBIM B KOMOMHUPOBAHHON TepaIiu
[68]. EcTb oTHenbHbBIE HAOMIOAEHUS KIMHIYECKOTO U JJabopa-
TopHOTo 3(pdexTa nedepokcaMruHa U ero MepopaibHbIX Mpe-
napatoB (IedepuIipoHa W APYTUX) MPH alepyIoIia3MUuHe-
MUU, 0OCOOEHHO Ha paHHUX CTaausx [55], HO M3-3a PEAKOCTU
00J1e3HM KOHTPOJIMPYeMbI¢ UCTIBITAHUS HE TIPOBOIMINCE.

Meanko-renermieckoe Koncyastaposanue mpu HHXKM mposo-
JIATCS 110 OOIICTIPUHSTHIM TIPpUHIUIAaM. [1py paHHHX ayTOCOM-
HO-pelecCUBHBIX (popMax, MOATBEpKAeHHBIX aHamm3oM JJHK,
BO3MOXHA IpeHaTtajibHas M npexiuHudeckas JJHK-guarHo-
CTUKA IJISI CMOCOB OONBHBIX. YCTAHOBICHHBIN OMATHO3 TO3-
Hell ayrocomHo-penieccuBHoit HH2KM no3sBonser nathb 6maro-
TIPUSTHBIN TeHETHICCKIIA IIPOTHO3 IS JeTelt OOMBHBIX (00BIY-
Ho yxe poruBinuxcs). [Tpy HHXKM-3 Bo3moxkHa moponoBas u
nokiauHuyeckas JHK-muarHocTuka y moToMCTBa OOJBHBIX.
IMTpu HHXM-5 GosbHBIE HE OCTaBJSIOT MOTOMCTBA M3-3a
TSDKeCTU O0JIC3HM, PUCK ISl WICHOB CEMbU HE MOBBIIICH.

3akmouenne. HecMoTpst Ha ObICTpBIN TIporpecc B uaeHTU(DUKA-
uuu reHoB HH2KM, 3HauMTenbHas yacTh cilyyaeB OCTaeTcs
HepaciudpoBaHHoii [3, 27, 35, 38, 65, 78], uTo MMeeT MECTO U
B Hallleli HaydyHO-MpakThueckoit padote [1]. B mexmyHapon-
HOM pETMCTpe IONs TaKuMX claydyaeB cocTaBuiaa modtd 40%.
MexaHu3Mbl AEHCTBUSL TeHOB, OTBeTCTBeHHBIX 3a HHXKM,
AKTUBHO M3YJaloTCsI, TeM 0oJIee, 4TO 3TO MOXET ITPOJIUTh CBET
Ha MaToreHe3 W MOAXOAbI K Tepaluy psiaa YacThIX Helipoaere-
Hepanuii. Poib Xeiesza B HelipoJereHepaTUBHEIX IIPOIIECCcax
HEeJOCTaTOUHO M3yYeHa, HO M3BECTHO €T0 YYacTHe B IMaToTeHe-
3¢ TApKWHCOHM3Ma, OoNe3HW AJblreiiMepa, OOJE3HU
®pugpeiixa, AeHTaTOPYOPONAJUTUIONBIONCOBOM JeTeHepaIiK
u ap.

bonbimucTBo reHoB HH2XKM He cBs3aHbI psSMO ¢ 0OMEHOM
XKene3a, 3a NCKmoueHneM TeHoB FTL n CP, OTBeTCTBEHHBIX 32
OYeHb Majylo oo ciydaeB. OHM MMEIOT pa3Hble (YHKIIMU:
reH PANK2 obecrieunBaeT MepBblil 3Tan B peryasiuy CUHTe3a
KosH3uMa A, teH PLA2G6 xomupyeT O€NOK, YyJ4acTBYIOUIMIA B
3alycKe CMHTe3a CBOOOTHBIX KMPHBIX KUCIOT U JUu30(ocho-
mumaoB, reH ATP13A2 xonupyet muzocoMuyio AT®-azy, reH
FA2H toxe yyacTByeT B MeTabOIM3Me JTUIUAOB U LIEPAMUIOB.
Kaxum 06pa3oM MyTaIliM 3THX pa3HBIX TEHOB BEAYT K JIOKaJIb-
HOMY HaKOIUICHMIO XXeJje3a, IMoKa He BeisicHeHo. OnHa 13 Teo-
puil — MUTOXOHIpUanbHas AMCOHYHKIMS: TeHbl PANK2,
PLA2G6, C19rf12, FTL XomupyroT MUTOXOHIPUATBHBIC OSIIKI
[42, 51, 73]. MuToxoHapUaTbHas TOKAIM3ALMS 3TUX OEJKOB,
MMMyHOTHCTOMOpP(dOIOTNYecKe TaHHbIe (Tenblia JIeBu u npy-
TMe MapKepbl HAMOIATUYECKOTO MapKMHCOHU3MA IPHU
HHXM-2, HHXM-4, 6one3nu Kydop-Paked) u xinHuye-
cKasl KapTiHa napkuHconusma mnpu pssie HH2KM ykasbiBaioT
Ha 00111Me MaTOreHeTMYECKUe 3BEHbsI ¢ YaCThIMU HeiipoereHe-
pauusMu (MapKMHCOHM3MOM, Oose3HbI0 AublireiiMepa) [S1],
YTO MOXET ITOMOYb B pa3pabOTKe HOBBIX IIOIXOI0B K JIEUCHMIO.
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Neurodegeneration with brain iron accumulation (NBIA) is a ferent NBIA are known, and some of these genes cause the devel-
clinically and genetically heterogeneous group of hereditary (pre- opment of several allelic phenotypes. In the review, current data on
dominantly autosomal recessive) progressive disorders of the CNS NBIA clinical and molecular genetic aspects, particularly on
with a common feature of iron accumulation in basal ganglia and recently discovered forms and atypical clinical variants, are sum-
characteristic MRI image. By now, nine genes responsible for dif- marized.
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Kadenpa HeBposiornun MHcTUTYTA
MMOCJIEAUIIIOMHOIO
IpodeCCUOHATIBHOI0 00pa30BaHUS
DI'BY «locymapcTBeHHBIN HayYHBIN
eHTp Poccuiickoit Mepepaniv —
denepabHbIA MEIULITMHCKUN
OMoPU3NYECKUN LIEHTP

M. A .. bypHazgna» @MDBA
Poccun

0.B. Kpusonoc

adenpa HeBposioru MHCTUTYTA MOCTETUTIIIOM-
HOro Mpo¢ecCUOHaIbHOTO 00pa30oBaHusl Oblia
obpazoBana B 2010 r. Ha 6aze PenmepanabHOrO
MEIUIITHCKOTO OMO(PU3NYECKOTO IEHTPA WM.
A.W. Byprassgna ®MBA Poccun.

OenepanbHblii MEIUIUHCKMM OMOGU3MYECKUN IIEHTP
umenun A.WU. bypnaszsna ®MBA Poccuu (®PMBILL um.
A.W. byprazsna ®MBA Poccun) sBisieTcs BeIyImM oTede-
CTBEHHBIM HayYHO-TPAKTMYECKUM M 00pa3oBaTeIbHBIM
yupexXaeHrueM, B CTPYKTYPY KOTOPOTO BXOISAT HayYHbIE MO~
pasmeneHus, MHCTUTYT IMOCICTUIIOMHOTO IMPOdeccro-
HajbpHOTo obpasoBaHus (16 Kadenp ¢ KIMHUYECKONW OpAM-
HaTypoH, acIUpaHTypOd W MHTEpHATYypoOii), MHOTOMpPO-
OUIBHBIN MEIUIIMHCKWIA CTaIlMOHAp, MHOTONPO(MIbHAS
KIMHUKO-TMAarHOCTAYEeCKass  MOJMKIMHUKA,  Guaman
Knunuku «BonbruHckasi» B moceinke BojabruHckuit
IlerymmnHckoro pailona Bragumupckoii o6actu.

IMocranosnenuem IpaBurennctsa Poccuiickoit Mepepamn
ot 25 ampenst 2012 . Ne 392 ®MBL um. A. U. bypnassna
OMPBA Poccunm mpucBoeH craryc locymapcTBEHHOTO
HayuyHoro ueHTpa Poccuiickoit ®enepanum Kak o0beKTa
Hayku enepaibHOTO 3HaYeHMs. [eHepalbHBI AUPEKTOP
THII ®MBI um. A.W. Bypnazsna ®MBA Poccum — mpo-
(deccop, TOKT. Meq. Hayk, Jaypear [Ipemun [IpaButenbcTBa
P® K.B. KoreHko.

N3 ucropuu odpazoanus Knunuueckoii OoabHumbl No 6
®MBA Poccun u Mncturyra 6uodpusuku ®MBA Poccun. [To
nuunuatuBe A.U. bypHassna npukazom Munzapasa CCCP
ot 25 centsa0ps 1948 1. No 14 Ha 6aze MOCKOBCKOTO Helipo-
XUPYPTAYECKOTO TOCTIUTAS IJIsl UHBATUI0B OTe4eCTBEHHOM
BOIHBI ObLIa OPTAHKU30BaHA KIMHUYECKAs OOJIbHUIIA 3aKPbI-
Toro tuna Ha 200 Koex s JieueHUs] OONbHBIX U3 YUpexe-
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HUI U TpeanpusaThii aTOMHOH oTpaciu. bonbpHuUle ObLIO
npucBoeHo  HaspaHue  «KnmHuueckas — 0oJbHMIA
MocropsapaBotaena No 6», KoTopasd BIOCIEICTBUM Oblia
mepemaHa B BeeHME TpeThero IJIABHOTO YIIpaBICHUS IIpU
Munsgpase CCCP (B Hactosimiee Bpemsi — ®DenepanbHoe
MeJIUKO-0MO0JOTHYEeCKOe areHTCTBO).

3a Bpems cyuiectBoBaHusl MHcTuTyTa OMOGMU3UKU U
Knunuyeckoit 6ombHULIBI No 6 IBYMSI KOJIEKTUBAMM yue-
HBIX ¥ Bpayeii 011K mposedeHsbl 0onee 1500 Thic. yen., yya-
CTBOBABINMX B paluallMOHHBIX aBapusx (B T.4. 700 ¢ ocTpoii
JydeBoit 60J1e3Hb10). YepHOOBUIECKAS KaTacTpoda — ocodas
cTpaHuiia B ucTopuu MHcTuTyTa OMODU3MKM U
Kinunndeckoii 00abHUALBI N2 6.

Cneunanuctel ®T'BY THI ®MBII um. A.U. BypHassiHa
OMBA Poccum ycmemHo mnpeactasisioT Poccuiickyio
Qecnepanuio B psige aBTOPMTETHBIX MEXIYHAapPOMHBIX
Hay4YHbIX OpraHu3auuii, Takux kak Hayunsiit komuter OOH
M0 AEWCTBUIO ATOMHOM paanalu, MexayHapoaHast KOMHC-
cus mo paamanuonHoi 3amure (MKP3), BcemupHas opra-
HU3a1us XUPYPrOB-TaCTPOIHTEPOJIOTOB (TASGO),
MexXInyHapomHOe areHTCTBO 10 aToMHOI sHepruu (MATA-
T9), MexnyHapoaHoe o01ecTBO Mo 6o0je3Hu [lapkuHcoHa
U IBUTATENIbHBIM paccTpoiicTBaM (MDS) u apyrue obiuie-
cTBeHHbIe MeauuuHckue opranmsaumn. C 1996 . ®I'BY
THII ®MBII um. A.W. bypuassna ®MBA Poccuu BrImo-
HgeT (GYHKUMM COTPYIHMYAIOIIEro IieHTpa BceMmupHOi
OpraHu3aluy 3IPaBOOXPAaHEHUS B 00J1aCTH NMATHOCTUKM U
JieYeHMsI paauallMOHHBIX MMOpaXeHWil yesoBeka. B cBs3u ¢
pacimpeHeM MPUOPUTETHBIX HAMIPaBICHWIA NEesITeTbHOCTH
OI'bY I'HL ®MBII um. A.W. byprazsna ®MBA u opranu-
3allMedl HayYHO-MIPAKTUYECKHUX HEBPOJOTMYECKUX LIEHTPOB,
takux kak @DenepanbHbiii LleHTp M0 OKa3aHWIO MEAUIMH-
CKO1 TTOMOIIY OOJTBHBIM C OCTPHIM HAPYLICHHEM MO3TOBOTO
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KpoBooOpamieHusi u @DemnepanbHblii HEBPOJOTMUYECKUN
LleATp 3KCTpanmMpaMUAHBIX 3a00JMeBAHMA U IICHXUIECKOTO
3M0pPOBbs, TOJaHA 3asBKa BO BceMMpHYIO OpraHu3aiuio
3[IpaBOOXPAaHEHMS Ul pacIIMpPeHUs] HAIpaBJIeHUN COTpPYI-
HUYAIOLIETo LEeHTpA.

B Hactosmiee Bpemst xkiauHuka ®I'bBY THI ®MBI um.
AW. bypuazsna ®MBA Poccun — 3T0 MHOTONMpOdUIIb-
HBIf, OCHAIIEHHBIM MO CaMBIM BBICOKUM MHPOBHIM CTaH-
maptaM, cTtamumoHap. [IpMOpHTETHBRIMU HAIIpaBICHUSIMU
SIBJISTIOTCSA  OHKOJIOTHSI, TeMaTOJOTHSI, TpaHCIUIAHTAILIMS
OpraHoB U TKaHe#l, pPeKOHCTPYKTMBHO-ILJIACTUYECKAS
XUPYPTUsl, HEBPOJOTHS, HEUPOXUPYPIUsl, HEtpopeaduInuTa-
uus. MHoronpoduabHbIA cTaoHap Ha 430 Koek BKJIOYa-
eT B ce0s1 KIIMHUYECKUE OTaeeHUs (11 OOJBHBIX C OCTPBIM
HapyIIeHNEM MO3TOBOTO KPOBOOOpAIIeHMSI, HEBPOJIOTHYIE-
CKO€, OHKOJIOTUIECKOE, HEHPOXUPYPTUIECKOE, XUPYpPTrUIe-
CKO€, T'MHEKOJOTHMYECKOe OTIOEeNEHHUs, OTAeNeHUS o0IIeit
AHECTE3MOJIOTUY U peaHUMAallMM, aHECTE3UOJIOTUU U PeaH!-
MalKM 17151 00JbHBIX KapAMOJIOTMUECKOTO MPOohusi, HeHpo-
peaHuMalnu, YPOIOTHIeCKOe, aHIPOJOTUH, TTyJTbMOHOJIO-
TMYECKOe, Tepanny, TeMAaTOJOTMYECKOe C aceITHIECKIM
0J0KOM) M 6 KIMHHUYECKHUX LIEHTPOB (HEBPOJOIMYECKUI
LeHTp, PeaepaibHblii HEBPOJIOTMYESCKHIA LIEHTP 3KCTPAIln-
PaMUAHBIX 3a00J1€BaHUI U TICUXUYECKOTO 300POBbs, LICHTP
XUPYPTUU W TPAHCIUIAHTOJIOTUM, OHKOJOTMUYECKUU IIEHTD,
HeHTp OMOMETUIIMHCKHUX TEXHOJOTHIA, LEHTP CIIOPTUBHOM
MEIUIIUHBL U PeaOMIUTAIINN, TUATHOCTUIECCKUH 1eHTp). B
KJIMHUKE TJI0N0TBOPHO TpyasaTcd 250 Bpayeid, B T.4. 28 10K-
TOPOB MEOUIIMHCKMX HaykK, 75 KaHIUIATOB MEIMIIMHCKUX
Hayk, 130 Bpaueii Boiciiei kKaTeropuu. Cpeau COTPYIHUKOB
KnwHukn — 2 TIaBHBIX BHEIITATHBIX CIEIMATUCTa
Munsgpaa P®, a Takxke 9 TIIaBHBIX BHEINTATHHIX CIIEIIHA-
nmuctoB ®MBA Poccun.

HeBpojoruueckuii IeHTp MpeacTaBieH OTAeIeHMeM HEBPO-
JIOTUM U OTAENeHUEM ISl OONBbHBIX C OCTPHIM HapylIeHUEM
MO3TOBOTO KPOBOOOpaIleHUsI, B KOTOPHIX MCIIOJIb3YIOTCS
caMble COBpPEMEHHbIE METOAUKU JICYEHUS U peabuIuTaluu
0osbHBIX. B otnenenuu ans 6oabHbIX ¢ OHMK npoBoautcs
TpoMOOIMTHYECKasl Tepamus, B TOM YMC/Ie M CeJeKTUBHBII
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TPOMOOJIM3KC, SHIOBACKYISIPHAS TPOMOOIKCTPALIUS, MYJIb-
TUIUCIUIUINHAPHAS peaOdWInTalus, HauMHas ¢ peaHnMa-
LMOHHOW manaTel. B peaHnManvoOHHOM OTHENEHUU €CTb
BO3MOXHOCTb IIPOBEACHMS WHBA3MBHOIO MOHMTOPHMHTIA
BHYTPUUEPEITHOTO TaBJIeHUS, Mepdy3uy TKaHU TOJIOBHOTO
MO3Ta METOIOM TKAaHEBOTO IMAaJN3a, HeHpOBU3YaTH3aINH C
MTOMOIIBI0 MOOMIBHOTO (MepeaBuxHoro) 8-cpezosoro KT-
anrmapara.

C 2009 r. (mpuka3 Ne 509 ot 13.07.2009) pyHKIMOHHPYET
OenepanbHblil HeBposmornveckuit LleHTp akcTpamupamun-
HBIX 3a00JI€BaHUN M IICHMXUYECKOTO 3I0POBbS, B KOTOPOM
MPOBOAMTCS AMAarHOCTHKA, JIeUEHUE U peadUIUTaIs 00Jb-
HBIX C B3KCTpamupaMUIHBIMU 3abojeBanusmu. Co3maHa
OpTaHM3aMOHHAs MOJETb OKa3aHWsI MEAUIIMHCKON TIOMO-
M OOJNBHBIM € 3KCTpAMpPaMUIHBIMU PAacCTPOMCTBAMU B
noaBenoMcTBeHHBIX ®MBA Poccun MeIUIIMHCKMX OpraHu-
3alUsIX, HaYMHasl OT KabuHeTa Bpaya-HEeBPOJIOTa EPBUYHO-
TO 3BeHA 3IPaBOOXPAHEHNUS, CIICIINATN3NPOBAHHOTO KINHN -
KO-JIMarHOCTUYECKMI KaOMHeTa A0 CHelMaIu3upOBAHHOIO
HeBpoJsiornyeckoro neHtpa. Ctpykrypa lleHTpa npencrasie-
Ha KJIMHUYECKUM, HAyYHO-MCCIIe0BaTeIbcKMM M OpTraHn3a-
IIMOHHO-METOINYECKUM OTAeNIaMH, CO3TAHHBIMU CIICLINANIN -
3MPOBAHHBIMU KJIMHUKO-IMAarHOCTMYECKUMU KaOMHETaMHU
IUISL OKa3aHUSI MEIMIIMHCKON TMOMOIIM OONBHBIM C 3KCTpa-
MUPaMUIHBIMU 3200JI€BaHUSMU B 12 pa3MUIHBIX MEAULINH-
CKMX OpraHM3auusx, noasemoMcTBeHHbx ®MBA Poccuu
(ropoga XKenesnoropck, Capos, Cesepck, O3epck,
CHexuHCK ¥ Jp.). LleHTp QYHKUMOHUPYET B COTPYAHUYE-
CTBE C IPYTUMH CTPYKTYPHBEIMH TonpasmenreHusMu OMBII
uM. A.W. bypHa3sHa: 1) oTneneHreM HEBPOJOTUU; 2) OTaE-
JICHWEM HeWpoXupypruu; 3) oThmeleHHeM HelipopeaHuMa-
1y, 4) naboparopueil KIMHUYECKOW HEWpOPU3MONOTUN;
5) oTmeneHWeM Jy4eBOM M PagvOM30TOITHONM TUATHOCTUKMU,
6) oTmeICHMEM MAarHMUTHO-PE30HAHCHOW ToMorpaduu;
7) knuHuuyecKoi nadoparopueit; 8) LleHTpoM GMOMEANIIMH -
ckux TexHonornit ®MBA Poccun; 9) LlenTpom dusnorepa-
MUK, BOCCTAHOBUTEIbHON MEOUIIMHBI M pPEadMIUTAIIUN;
10) xadenpoit Hespomormu MIITIO THI[ ®MBI wum.
A.N. bypuazsna ®MBA Poccum.

JuarHoctuyeckas 0a3za KIMHUKU TMpeacTaBieHa Jaboparo-
pueil Heiipo(U3MoJIOruK, B KOTOPOIi MTPOBOAATCS CTaHAAPT-
Hoe («pyTMHHOE») uccaenoBaHue DDI rolroBHOro Moasra,
CYTOUHBIN aMOynaTopHbid DDI-MOHUTOPUHT, BUaeo-DIT -
MOHMTOPHHI, 3JIeKTpOHepoMuorpadusi, HHTpaoIepanoH-
HBIIl HEHPOPU3NOJOTUYECKUN HEHPOMOHUTOPUHT, IONH-
coMHorpachuyecKoe uccaeaoBaHue, UCCIeIOBAHUE 3PUTEb-
HBIX, CJIYXOBBIX, COMaTOCEHCOPHBIX BbI3BAHHBIX MOTEHIIMA-
JI0OB, TpaHCKpaHMadbHasg MAaTHHUTHasg  CTUMYJISIIHS.
OrtneneHue JTy4eBOM U paglou30TOITHON TMArHOCTUKHU pac-
oJjiaraeT CTallMOHAPHBIM MYJIBTUCITHPAbHBIM 64-Cpe30BbIM
U MOOWIBHBIM MYJIBTHCIUPATBHBIM 8-CPe30BHIM KOMIIBIO-
TepHbIM ToMorpadom Manoro guamerpa, OOOKT/KT, otae-
JICHWEe MarHUTHO-PE30HAHCHOI ToMorpaduu — MarHUTHO-
PE30HaHCHBIMM TOMOTpadaMy ¢ HaNPSIKEHHOCThIO MarHUT-
Horo o 1,5 To.

PeabunurauuroHHasi ciyx0a KJIMHMKM TpeacTaBieHa Kak
PYTUHHBIMM METOAMKAMU, TaK U MHHOBALIMOHHBIMU TEXHO-
JIOTUSIMU — MYJBTUCUCTEMAMM TICUXO0JIOTMYECKOTO KOMITbIO-
TepU3MPOBAHHOTO TECTHUPOBAHUS W TPEHMHTA, CUCTEMOIA
BUJEO0AHAIN3A ABUXECHUN, MYJIBTUCEHCOPHON BUPTYAIbHOM
cpenoit «HupBaHa» ¥ ApyrUMU METOAAMHU.

OI'bY 'HI ®MBII um. A.M. bypuazsna ®MBA Poccun
saBisieTcs 0bpa3oBaTenbHOM 6a30i s 6osee 40 cyObeKTOB
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Kadenpa Hesponorum MHCTUTYTa NOCAEMnAOMHOro npodeccuoHanbHoro 0bpasosanig GMBL, um. AW, BypHassHa GMBA Poccum

P® 1o 06yyeHuIo Bpayeii-HEBPOJIOTOB B paMKaX IIPUOPUTET-
HOTO HALlMOHAJBLHOTO MPOEKTa «310p0oBbe». OH y4acTBYeT B
peanM3anuy MEpOTIPUATHI MO COBEPIICHCTBOBAHUIO MEIM-
LIMHCKOI! MOMOIIX OOJbHBIM ¢ COCYIMCTBIMU 3a00J1€BaHUSI -
MU U OCHAILEH COBPEMEHHBIM KJIMHUKO-IUArHOCTUYECKUM
1 peabUINTAllMOHHBIM 000PYIOBaHUEM B COOTBETCTBUM C
TpeOOBaHUAMM TOPSIIKA OKa3aHUs MEAMLMHCKON MOMOIIU
0OJIbHBIM C OCTPBIMU HapyIIEHUSIMHM MO3TOBOTO KPOBOOOpa-
menus. Haunnag ¢ 2008 1., 3a 5 et 6110 00y4eHo 869 crie-
LMATMCTOB COCYAUCTHIX LIEHTPOB.

OCHOBHBHIMM HayYHBIMM HaNpaBJICHUSIMU IesATSIbHOCTU
COTPYAHUKOB Kacdenpsl HeBponorun WMHCTUTYTA mocienu-
TUIOMHOTO TPO(ECCUOHANBLHOTO 00pa3oBaHUsl U KIMHUKHU
SBISIOTCS: COCYIMCThIe 3a00JieBaHUSI TOJOBHOTO MO3Tra
(amupemMuoOTNUeCKe UCCAEeTOBAHUS, TEPBUYHAS U BTO-
puyHas npoduiakTuka UHCYIbTa, HEHPOMPOTEKIIMS B OCT-
POM Teproe MHCYNIbTa, MOAXOAB K paHHEH peabuauTaiuu
OOJBHBIX C MHCYJIBTOM), 9KCTPANMpaMUIHbIe 3a00JeBaHUS
(3MMaeMHONOTUYeCKUe UCCIEN0BAaHUSI, AMArHOCTUKA U
JieyeHue, BKJIOYas peabWIMTAlMIO), SMUJIENCUsl (IMarHo-
CTUKA U JIeUEHNE), IeMEHIUS (SMUIEMUONOTUIECKUE UCCTIe-
JIOBaHMS, TMaTHOCTHMKA U JieueHUe). B knnHuKe Begercs roc-
MUTANLHBIN PETUCTpP OOJBHBIX ¢ MHCYIBTOM M PETUCTD OOJIb-
HBIX ¢ 00J1e3Hb10 [lapkuHCcOHa. BHeapeHHBIH peructp 60b-
HBIX 6ojie3Hbi0 [lapkMHCOHA B 6 MEIMLMHCKUX OpraHm3a-
nusx, mogeemoMcTBeHHBIX ®MBA Poccum, ¢ obmeit gmc-
JIEHHOCTBIO TIPUKPETIEHHOTO HaceneHus: okoso 600 Thic., B
TeueHue 4 JIeT MoKa3aj H10CTOBEPHbIE OCHOBHbIE SMUAEMIO-
JIOTHYEeCKHe TI0Ka3aTeNu (paclpoCcTpaHEHHOCTH, 3abojIeBae-
Moctt 1 cMeptHocTH). C 2013 . B mporpaMmy perucTpa
OBLIO BKJIIOYEHO ellle 6 MeIMIMHCKUX OpraHu3aluii ¢ o01ei
YUCACHHOCTbIO MPUKpPEIIEHHOTO HaceaeHust okoio 400 Teic.
Taxum 00pa3oM, OXBaT MCCIEAYEMOTO TPUKPETIEHHOTO
HacelqeHus gocturaeT 1 mMiaH. Kpome Toro, B Gnmxaiiiiee
BpeMs TIaHUPYETCS BHEIPEHME PETHCTPa OOIBHBIX C IeMEH-
[ell 1 MOHUTOPUHTOBBIX TIPOTPaMM 110 (hakTopaM pucKa 1
MpoQUIaKTUKE UHCYIBTA.

Ha xadenpe mpoBogutcst 00yueHHe B MHTEPHATYPE, KIMHIYE-
CKOI OpIMHAType, acTMpaHType, KYpPChl TIOBBILIEHUST KBaJIU-
(ukanuy Bpayeil HEBPOJIOIOB Ha LIMKJIE OOILEr0 YCOBEPILEH-
CTBOBaHMUS C MOJTyYeHUEM CepTU(hUKATA ¥ KYPChI TOBBIILICHUS
KBamM(UKaALMK Bpayel Ha IMKIaX TeMaTHMYeCKOTO YCOBEp-
IICHCTBOBaHUS («AKTyaJbHble BOIPOCHI AUATHOCTHKM, Jiede-
HUSI ¥ TIPOUIAKTUKY UHCYJIbTa», «DKCTpalupaMUIHbIE pac-
cTpoiicTBar, «KnuHuyeckas D0I»).

CoTtpyoHuKU Kadenpsl TPOBOAAT BHIE3THBIC IUKIHL.
IMporpamma o0ydYeHMsSI COOTBETCTBYET TOCYIAPCTBEHHOMY
oOpasoBaTeqbHOMY cTaHAapTy. Ilo OKOHYaHWIO KypCOB
BHIJAIOTCS JOKYMEHTHI TOCYIapCTBEHHOTO 00pasia: IIo
OKOHYAHMIO CepTU(UKALMOHHOIO LMKJIA — cepTU(dHUKAT
CrHeLManucTa, UKIa TeMaTUYeCKOro YCOBEPIICHCTBOBAHMUS
— YIOCTOBEpPEHME.

LIk TeMaTHYecKoTo YCOBEPUIEHCTBOBAHUS «AKTyalTbHbIE
BOIIPOCHI AUATHOCTUKHU, JI€UEHUSI U TPOPUTAKTUKU UHCYIIb-
Ta» IS Bpayell HEBPOJIOTOB U Bpayeil COCYAUCTBIX LIEHTPOB
MPOIOJIXUTENBHOCTBIO 00yuyeHust 144 yaca BKIIoYaeT B cebs
46 y4eOHBIX YaCOB B Ka4eCTBE JICKI[MOHHOrO0 MaTepuaina, 46
y4eOHBIX YacOB B KayecTBE MPAKTUYECKUX 3aHITUU U 52
y4eOHBIX Yaca B BUJIe CEMUHAPOB MO CJACAYIONINM pa3fieiaM:
MpPaBOBblE W TUATHOCTUYECKUE ACTEKThl NMATHOCTUKU U
JIEYEHUS] UHCYJIBTA; STUONOTHSI U ATOTEHE3 UHCYJIbTA; q1ar-
HOCTMKA WHCYNbTa; JieueHUe W TPO(UIAKTHKA WHCYJIBTA;
peabuInTalMOHHbIE TTOAXOIbI B OCTPOM TIEPUOJE UHCYIBTA.

63

Ha nuxie mcnosb3oBaH MyJIbTUIMCIUIIMHAPHBINA MOIXO,
00beAMHSIONIMI pa3HbIX CMELUaJucTOB Mo Mpobieme
MHCYJIbTA: HEBPOJIOTra, aHECTE3M0JI0ra-pEaHUMATOJIOra, HEM-
poxupypra, Bpaya YJbTPa3BYKOBOW IMAarHOCTMKM, Bpaya
peHTreHosiora, Bpaya JjeyeOHOW (HU3KYJIbTYpHl, Bpaya
¢usmorepanenTa. [IpakTuueckue 3aHITHS IIPOBOASTCS B
OTAEJEHUU AJIS1 OONBHBIX ¢ HAPYLIEHHMEM MO3TOBOTO KPOBO-
obpalleHust, HeUPOXUpPYypruueckoM OTIAeNEHNUU, OTIeNEHUU
HEWPOPEAHUMALIUY, OTACJIEHUN JTYYEBOM U YIBTPA3BYKOBOW
JUArHOCTUKHU, PEHTIEHOXUPYPTHMYECKOM KabuHeTe (C
MCIOJIb30BAaHUEM OOYYAIOIIMX CHUMYJSITOPOB), OTAEIEHUU
(bu3MoTEpanuy 1 BOCCTAHOBUTEILHOTO JICYCHHMS.

[ukn TeMaTMYecKOro yCOBEPLIEHCTBOBAHUS «DKCTpamupa-
MUIHBIE pPacCTPOMCTBa», IPOrpaMMa KOTOPOTO YTBEpKIEHA
MuHucTepcTBOM 3npaBooxpaHeHus B 2012 1., 11 Bpadeil HeB-
POJIOTOB MPOIOIKUTEIBHOCTHIO 72 Yaca BKIIOYaeT 18 yJeOHBIX
4YacoB B KauecTBe JEKIMOHHOTO MaTepuana, 14 ydeOHbIX YacoB
B KauyecTBe MpaKTUIeCKWX 3aHATUN W 40 yJIeOHBIX JacoB B
KayecTBe CEMUHAPOB IO CIEAYIOIINM pa3ienaM: (PU3MoNorus 1
NMaTo(pU3UOIOTHSI IKCTPANMUPAMUIHON CUCTEMBI; KJIacCUpUKa-
VST 9KCTPANMPaMUATHBIX PACCTPOUCTB; KIIMHUKA, TMAaTHOCTHKA
U JleyeHre MapKUHCOHM3MA; KIMHMKA, TMAarHOCTUKA U Jieue-
HUE TUTEPKUHE30B; HEMpOXUpypruyeckoe jeueHue U peadu-
JITALUS SKCTpaNMpaMUAIHBIX 3a00j1eBaHui. bonbioe BHIMA-
HUE yOensieTcsl MPaKTUYECKUM 3aHSTUSIM IO KIMHUYECKUM
pa3bopaM OOJIbHBIX C AKCTpANMPaMUIHBIMU PACCTPONCTBAMU U
M0 IBUTATENbHON M KOTHUTHBHOW pPeaOMINTAIMK OOJBHBIX,
BKJII0Yas TEXHOJIOTUM BUPTYalbHOM peanbHocTU. Chymiartean
MMEIOT BO3MOXHOCTb MPHUCYTCTBOBATh HA CIELUATU3UPOBAH-
HbIX aMOYJIaTOPHBIX IpUeMax COTpyaHUKOB LleHTpa skcTpanu-
PaMUIHBIX 3200/I€BaHMIA Y ICUXUYECKOTO 3I0POBBSI.

B nmkie TemaTyeckoro ycopepuieHCTBOBaHUS «KnmHuyeckast
330> npomoIXKUTEBHOCTBIO 72 Yaca pacCMaTpUBAIOTCS Heli-
POPHU3NOTOTNICCKIE U MHCTPYMEHTATBHBIE OCHOBBI ANIEKTPO-
sHIIedatorpaduu, METONONOTUs TpoBeneHus DD -uccenona-
HUIA, BO3PACTHBIE aCTIEKThI, OCHOBHBIC THITHI HapyHIeHui DD
IpY pa3IMYHBIX 3a00jI€BaHMAX, MPUHLUILI (HOPMUPOBAHMUS
3akmodeHust D[ u KIMHUYECKON MHTEeprpeTaluy MOoMydeH-
HBIX JaHHBIX. OOyYeHMe BKITIOYAeT KaK CTAHIAPTHYIO (PYTHH-
Hyto) D3I, TaK ¥ BBICOKOTEXHOJOTHYHEIC CIICIIAATN3APOBAH-
HBIE METOJIBI KCCIIEIOBAHMUS — CYTOYHBII aMOYIaTOPHbII MOHU-
TopuHT DI, IUTENbHBINA BUAE0-DD -MOHUTOPUHT, perucTpa-
U0  JTOMOJHWTEIbHBIX  IOMUTpaQUICCKUX  CHTHAJIOB.
3HauuTeNbHas YacTh Kypca mocBsiieHa poian 991 B mudde-
PEHIMAIBHOM TUATHOCTUKE SIMICIICUM Y HESIMICTITHICCKIX
MapOKCH3MAJIBHBIX paccTpoiicTB. OTHenbHOEe BHMMAHHUE YIe-
Jsietcs mpuMeHeHuto DOI y maneHToB B YCIOBUSIX Helipopea-
HUMAIIMY 1 ¢ TPOTHOCTUYECKUX BO3MOKHOCTEH Y TTAIIIEHTOB C
HapyIICHWSMH CO3HAHUS Pa3IMIHON CTEIICHH TSDKECTH, CYIO-
POXHOTO M 0ecCyIOpOXHOr0 3MUICNITHYSCKOrO CTaTyCOB.
Takke MpOBOIUTCS O3HAKOMJIEHME ¢ OCHOBAaMHU MHTpaorepa-
nuoHHON D3I, amexTpokopTukorpaduu. KypcaHTBI MMerOT
JOCTYIl K CTPYKTYPMPOBAaHHOMY apXWMBY NAHHBIX; MCIIONb3YS
TIOJTyYeHHBIe 3HAHUS, OHM MOTYT c(hOPMUPOBATH COOCTBEHHOE
MHEHHE ¥ 3aTeM CPaBHUTb €T0 C 3aKJII0YCHIEM HaIIMX CIIeIra-
mctoB. [TomuMo kimaccuueckoit (hopMbl TEMaTUUECKOTO YCO-
BEPIIEHCTBOBAHMS IJIsI TPYIII KYPCAHTOB (JIEKIIVH, CEMUHAPHI 1
MPaKTUYECKUE 3aHATHS), 00YICHUE MOXKET IIPOBOIUTHCS TAKKE
B MHAMBHMIyalbHOM TOpsAAKe (Ha paboyeM MecTe), ¢ pasind-
HBIM aKIIEHTOM Ha Te WM WHBIE pa3enbl Kypca - B 3aBHCHUMO-
CTH OT YPOBHS ITOATOTOBKH CIIYIIATENIS, OIpeaecIeHHBIX 3a1ad,
KOTOpBIE MPEACTOUT €My pelaTh B MPaKTHUIECKOi paboTe.

CotpynHuku Kadeapsl aKTUBHO YYaCTBYIOT B POCCUMCKUX U
3apy0eXKHBIX KOH(PEePSHINIX M KOHTpeccaX B BUAE YCTHBIX U
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CTEHIOBBIX 10K1a10B. Pa3pabaTbiBaeTcs 1 M3aeTcsl yyeOHO-
MeToAMYecKass M HayyHas JuTepaTtypa, B UUC]Ie KOTOPOii
npenctaBieHa MoHorpadus O.B. Kpusonoc 2013 1
«DNUIEeMHUONOTMYECKUI aHAIU3 CUCTEMbl OKa3aHUSI HEBPO-
normyeckoit momomnu B Poccumiickoit @enepauit; oT Mpo-
LLJIOTO K HACTOSILIEMY».

CorpynHuku Kadeapsl HEBPOJOTMU OCYLIECTBISIOT CBOIO
HAy4YHYIO ¥ MEIUIMHCKYIO IeATebHOCTh B MHOTOIPOMUIb-
voit xauHuke ®I'bBY T'HL ®MBI] um. A.MU. Bypnaszsana
OMBA Poccun. Kagposelii cocta Kadenpsl: 3 npodecco-
pa, 2 moleHTa, 4 aCCUCTEHTA.

Konraxrabiii anpec: Kpuporoc Onbra BiagumupoBHa — 3aB. Kad. HeBposorny MHCTUTYTa OCIEIUIIOMHOTO IPohecCHOHATLHOTO 06pa3oBa-
aa. Temw.: +7 (499) 190-96-92, +7 (499) 190-96-96; e-mail: ippofmbc@gmail.com.
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MexxayHapoaHast acCoLalus
OpraHu3alnun
B 00JIACTH HEBPOJIOTMU U HEMPOHAYK

anpene 2013 . B ropone Cynak, AP KpeiM, Ykpauna,
cocrosiack XV MexnyHapoaHasi KOH(pepeHLMsI
«OcHoBHbIE HampaBlieHUsl (hapMaKOTeparuu B HEB-
posorun», opraHu3oBaHHas HanmoHanbHOM akaje-
MUEH MEeOUIMHCKMUX HayK YKpauHbl, Poccuiickoit
aKameMueil MeTUIIMHCKUX HayK, MUHMCTEPCTBOM 3IpaBoOXpa-
HeHMs1 YKpauHbl, MeXayHaponHoil Accoluanueil opraHu3a-
Ui B 00J1aCTH HEBPOJIOTMU W HeipoHayK, MUHMCTEpCTBOM
3apaBooxpaHeHUss ABTOHOMHON Pecnyonuku Kpoim u
TocynapcTBeHHbIM yupexnaeHueM «MHCTUTYT TepOHTOJOTMU
nm. J1.®. YeborapeBa HAMH Ykpaunsr». C 1998 1. koH(pepeH-
1M1 €XEerogHO TPaaMLIMOHHO cobupaer 6ojee 1500 yyacTHuU-
KOB, Cpelii KOTOPHIX HEBPOJIOTU CO BCEX PETMOHOB YKPauHbI,
roctu u3 Momgossl, Poccun, benapycu u Tamkukucrana.

Kax oTMmeTnnm yyacTHUKM KOH(bEpEeHLMHU, Bce MPO3BYyUaBIlILe
IOKJIAAbl TPAAVMLMOHHO OTJIMYaJ] BBICOKUI aKageMUYECKUI
YPOBEHb, O HEMOMAAEIbHOM WHTEPECE ayoUTOPUU CBUICTEINb-
CTBOBAJIM BOMPOCH M AMCKYCCHUSI, COMPOBOXAABIINE KaXI0€
coo0LIeHHE.

C 2010 r., mo pemenuto O6mero codbpaHuss MexmyHapoaHoit
accolMaluy OpraHM3alii B 00J1aCTH HEBPOJIOTUY 1 HEMpoHa-
VK, B COCTaB KOTOPOM BXOASAT HEBposioru U3 Poccuu, YkpauHsl,
benapycu, Monnoss! 1 TamkukucTaHa, IPOBOAUMBIE B TOPOJIE
Cynax exeronHble KOH(EpPEHIIMH, CTaIN TIOCTOSTHHBIM MECTOM
HayYHO-OPraHM3allMOHHBIX M  HaydyHO-00pa30BaTeIbHBIX
Mepornpuatuiit MAHH, HalieneHHBIX Ha MHTETpaliI0 HayYHbIX
JOCTMKEHWIA B CTpaHaX MOCTCOBETCKOTO MPOCTPAHCTBA, TiIa-
HUpPOBaHME COBMECTHBIX HAYYHBIX MCCJICIOBaHMMU, peasn3a-
LU0 OBYX- U MHOTOCTOPOHHUX TPOEKTOB, MOATOTOBKY BHICO-
KOKBATM(DUIIPOBAHHBIX KaPOB.

Crrenyst oToii TpamuIMy, ObITA TPOBeAcHAa HaydHO-00pa30Ba-
TenbHas mkoja MAHH no knmuHudyeckoit Helipohu3noIoruu.
IIporpamma LIKOJBI MpegycMaTpuBaja WM LIMPOKO OCBETHIA
Takue BaXHble M aKTyaJbHble MPOOJEMbI, KaK: 3HAYMMOCTh
MPUMEHEHHUST TPAaHCKPAHUATbHON MArHUTHOM CTUMYJSIMU B
peaduInTauuu 00JbHBIX MHCYJIBTOM; BO3MOXHOCTU KOTHUTHB-

HBIX BBI3BAHHBIX MTOTEHIIWAIOB TP JOKA3aTeIbHON (hapMaKo-
Tepanny KOTHUTHBHBIX PAcCTPOMCTB; BOMOXHOCTU pPaHHEH
JMaTHOCTUKY 00JIe3HU MOTOHEHPOHa.

Ha coBpeMeHHOM MHUPOBOM YpOBHE ObLTU MpeaCTaBIeHbI 0CO-
O0eHHOCTH AuddepeHInaTbHON TUarHOCTUKU OCTPBIX MOJIU-
HelipormaTuit: cuHapoMa IiteHa-bappe, mopdupuitHoit mojm-
HEWpOMaTuu, OCTPBIX IMOJMHEHPONMATUU IMPU BACKYJIMUTAX,
OTpaBJICHUSIX TAJUTUEM, XPOHUUYECKON BOCTIAIUTEIbHOM IeMue-
JUHU3MpYIOIIel TonuHelponatuu. OTmenbHOE 3acemaHUe
OBbLIO MOCBSILIEHO MUACTEHUH, C IEMOHCTPALIME TATOTEHETH -
YeCKMX MEXaHM3MOB Pa3BUTHSI 3a00JeBaHMS U MUACTEHUYE-
CKUX KPHU30B, 0COOCHHOCTEH (DapMaKoTeparm.

Heneranus Hayunoro uentpa HeBposnorun PAMH umena Bo3-
MOXHOCTb OIIEHUTb TOCTENPUUMCTBO KpbiMa B MOJHOM Mepe,
Korga neepu HalvoHanpbHOW KapTUHHOW rajeper UMEHU
N K. AiiBazoBckoro B @eomocuy OTKPBUINCH IS POCCUMCKUX
HEBPOJIOTOB BO BHEYPOUYHOE BPEMS, U CIELMAIbHO MPUIJIA-
IIEHHBII SKCKYPCOBO/, MPOBEIa PACIIUPEHHYIO SKCKYPCUIO HE
TOJIbKO 110 OCHOBHOM 3KCIO3UIIMM U3BECTHOIO MAPUHUCTA, HO
1 B IOM€ CECTPbI XyIOXHUKA, TIe COOPaHbI KAPTUHBI XYA0XKHM-
Ka Ha MU(OJIOoTuyecKre U OMOIeiiCKIe TEMBI.

Kax u B npenpinyiue roasl, XV MexayHaponHas KOHGbepeH-
1uus «OCHOBHBIE HampapieHusT hapMaKoTepariuyu B HEBPOJIO-
run» 1 mkona MAHH mo xiuHuveckoit Heiipodbusnonoruu
CTali BAXHBIM WM SIPKUM COOBITUEM JUISI HEBPOJOTUYECKON
00IIeCTBEHHOCTH YKpauHbl, Poccun U Bcex CTpaH-y4aCTHUIL
MexnyHapogHoi Accouualiy OpraHuM3aluii B 00JacTH HEB-
POJIOTUY U HEWpPOHayK.

Accoumanys BeIpaxaeT IIyOOKyIo OJarogapHoCTh OeccCMeH-
HBIM UIEO0JI0TaM U BIOXHOBUTEISAM €XErOIHBIX HEBPOJIOTYe-
ckux ¢opymoB Ha 3emye Cymaka — akagemuky HAMH
Vxkpaunsl B.B. be3pykoBy u uneny-koppecnonaentry HAMH
Vkpaunsl C.M. Ky3He110Boii U 0COOYI0 IPU3HATENLHOCTD 32
MOMOIIb B OpraHU3alMK Moe31K1 KommnaHuu Novartis.

Konraxtnbiit anpec: baiininHa Exatepuna BagimoBHa — reHepalibHBI ceKpeTaph MeXTyHapomHOM acCoLMAaIiy OpraHM3aluii B 001acTH HeB-
pOJOTHHM 1 HelipoHayK, KaHg. Mel. Hayk. 125367, Mocksa, Bomokonamckoe ., f1. 80. Tex./dakc: +7 (499) 740 80 79; e-mail: nko@neurology.ru
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feiPARIACOST
J SHEprIst MHHOBALWIA AN 300POBbA

MEKCUAOA’

STAAOH OHTUOKCUACHTHOM
HenponpoTeKuumn

OcCTpble HOPYLUEeHNS MO3roBOro KpoBooo6paLLL.eHUS
SHUedaronaATUM PA3SANYHOIO reHesa
YepenHo-mMo3rosast TPABMA U €€ NOCAEACTBUS

Aerkne KOrHUTUBHbI® PACCTPOMCTBA
ATePOCKAEPOTUYECKOro reHesa

CUHAPOM BEreTatmBHOM AUCTOHUMN

TpeBOXXHble PACCTPOUCTBA NPU HEBPOTUYECKUX U
HEBPO30NOAOOHbIX COCTOSHUSX

B KAMHUYEeCKOM NpaKTuKe ¢ 1996 roaa

-

—
-




xs,umomw NCKUN
HALIMOHAJIbHBI mzf(é m ECC
«YE JH”“]U; K 1 JIEKAPCTBO»
OCHOBHBIE | HO-ITPAKTUYECKNE HATTPABJIEHIN S ECCA:

[ | MopaJIL COBPEMEHHOTO Bpa‘{€6HOFO coobiiectBa. BpaueOHBIE OIINOKH. 9TI/IKa neoHTosorusi M CoBpeMeHHas cTpa-
Teruss MuHUCTEPCTBA 3ApaBooXpaHeHusT Poccun nmo mucraHcepusauy HaceJIeHUs U TpoduIakKTUKe 3a00JIeBaeMOCTH
B TpaHCcaIIMOHHAS MEIUIIMHA: BHEAPEHUE TOCTHXKEHUI (DyHIaMEeHTaIbHbBIX UCCAENOBAHUI B KIMHUYECKYIO MPAKTUKY
B KnuHuueckure peKoMeHIalMyu HaydHO-NpakTUUYeCKMX MeIMLMHCKMX coob111iecTB Poccru mo Hanbojee pacnpocTpa-
HEHHBIM 3a00JIeBaHUSIM YesioBeka M HeoT/IoxXHble COCTOSTHMS B KIIMHUKE BHYTPEHHMX 00JIe3Hel. BrICOKIe MeauIIH-
CKHe TeXHOJOTUY THMAaTHOCTUKHM M JiedcHU s M K TMHIYecKMii TarHo3 C TO3UIIMKY Bpavya-reHeTuka. PeKoMeHIauu mo
MPOMUIAKTHKE TeHETUIECKUX 3a001eBaHMi1 M Pemkiie 001e3Hr. OC0O0eHHOCTH AMarHOCTUKH U jiedeHsi M CoBpeMeHHBIE
METO/Ibl AMArHOCTUKY 1 Tepanuy MH(GEKIIMOHHbBIX 3d00Ji¢BaH1i1 M PerponyKTMBHOE 300POBBE: MPOOIEMBI, TOCTUXKEHUS
U nepcrekTyuBbl M PalinoHaibHas (papmMakoTepanus XpoOHUYeCKUX 3a00ieBaHUN Y AeTel. 3A0POBhe AETEH, POKIACHHBIXB
pesyiabrate DKO B Teparnvisi 1enpecCUBHBIX pacCTPONECTB| B 001LIEMEIUIIMHCKONM MpakKTuKe M PaccTpoiicTBa ayTHYecKoro
CITeKTPa: MEKIUCIUTUIMHAPHBII ITOIXO0I K OKa3aHWK) MEAUITMHCKON ITOMOIIIHA

TJIeHapHbBIE TOKJAIbI, @AKTOBBIC JICKIIUN, TJICHYMBI, KOH(DEpeHIINH, TeJIeKOHMDEePEeHIINH,
Hay4YHbIE CUMITO3UYMBI, TUCKYCCUU,; COBELIAHUS, AETOBBIC BCTPEUU , KIMHUIECKIE Pa300PhI, JIEKIIWY IS MPAKTUKYIOIINX
Bpayeii, 00pa3oBaTeIbHbIC CeMUHAPHI, LI KOJIBI IS TPaKTUKYIOINNX Bpadeit, KOHKYpCH HaydHBIX pab0T MOJIOABIX YUCHBIX,
KoHKypcC cTyneHuYecKX HaydHBIX paboT
B Kapauonorus (aputvun) B UHdekimoHHbIe 601e3HN B
[Memnarpus (ractposHTeposorus) M [actposHTepoaorus B [TpeBusop M [NennaTpus (morocruraabHast TOMOIIL) M BHyT-
peHHMe 6osie3Hy B KimHuyeckas dhapmakosiorvs M [envarpus (kapnuosorus) B [lepmatoBeHeposiorvs B [Tcuxuatpust
B [Tequatpus (aHTMOAKTepUAIbHAS TEpaIus)

JTOAbIX YYEHBIX I1C

! EIIUA. JIbE Q CV \(:, \/ .

[ | Kap;monorm{ [ | BHyTpeHHHe 60J1e3HH [ | KJ'II/IHI/I‘{CCKaH dapmakomorus B raCTpOSHTCPOJ'[OFI/IH

AVY

| <<HOBOG B (I)apMaKOTepaHI/II/I OCHOBHBIX 3200JIEBaHUI1 YeJIOBEKa»

BricTaBka COBPEMCHHDBIX JICKAPCTBECHHbIX CPEACTB, HOBBIX I/IH(I)OpMaLH/IOHHbIX TCXHOJ'[OI‘PIfI,
WU3MEJINA METUIIMHCKOTO Ha3HAYEHUS U CIICHMaAJIN3UPOBAHHBIX U3TaHUIA

S U O W R G 01.09.13 27.12.13
Te3uchl ¢ MOATBEPXKIAECHNEM (haKTa OIUIATHI 3a MyOINKALIAIO 01.09. 13 16.12. 13
KoHkypcHbIE paboThI 01.09. 13 19.01. 14
PerucrpalimoHHbIE KapThl 01.09. 13 01.04. 14
3asBKU Ha yyacTue B BeicTaBke 01.09. 13 07.03. 14

(499) 267-50-04, (499) 261-22-09 (cekpeTapsb)

(495) 785-62-72 (nayunas nporpamma), (495) 785-62-71 (BbicTaBKa M peKJiama)
publish@medlife.ru (Te3ucobr)

reg@medlife.ru (perucTpanoHHbie KApThI)

trud@medlife.ru (3asBKM Ha yyacTHe B HAYYHOU MPOrpamMMe, KOHKYPCHbIE PAOOTHI)
stend@medlife.ru (3asiBKu Ha y4acTue B BLICTABKE)

http://www.medlife.ru

109153, Mocksa, a/g Ne 52 Cekperapuat OpromMureTa KoHrpecca «UesioBek 1 JeKapcTBO»



AHBUDEH®

COBpEeMeHHbIW HOOTpon C
aHKCUONUTUYECKUM 3chheKToM*
DewnctBue:

* TPaHKBUNU3npyoLlee

" aHTUarperaHtHoe

" MPOTMBOCYOOPOXHOE

VimeeT yHVKanbHyr OEeTCKYH0 A4031POoBKY 50 mMr
CnocobCcTByeT CHMXXEHNIO YyBCTBA TPEBOMN, HanNpPs>keHHOCTN U BecnokoncTea

YMeHbLLUaeT Ba3oBereTaTMBHbIE CUMMTOMbI
MoBbIWaET PU3NYECKYO N YMCTBEHHYIO paboOTOCNOCOBHOCTD.

coreke

* 6e3 pa3BuTUS ceqatnBHOro 1
Muopenakcupyrolero agoghekTos
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XOHAOPOWUTUH CYJIIb®AT
PactBop Ana BHyTpuMbIweyHoro BBegeHus 1 mn Ne10
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NOOBUXXHOU C/CTAB

* YMeHbLaeT AereHepaTtmuBHble
N3MeHeHUsA B XpsilleBOU TKaHU

* YnyywaeT NOABMXHOCTb NOPaXeHHbIX
CyCTaBOB

* 3HaYNTENbHO YMeHbLuaeT 6oneBow
CUHAPOM NMpU OCTeoapTpo3e,
OCTEOXOHApO3e

* BoinyckaeTcs B ABYyX (pacoBKax,

YTO NO3BOSISIET MHAMBUAYANbHO
nopobpatb cxemy Tepanuu Ans Kaxaoro
naumeHTa

® PaCTBOp nmeetT BbICOKYHO
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-—;—;corekc
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[naBHOE MegUUMHCKOe ynpaBaeHne Ynpasaenuma genamm NpesngeHta PO
OI'BY «Y4ebHO-HayuHbI MEAULIMHCKMIA LEHTP» YnpaBneHust aenamu Mpesngexta PO

XVII HayyHo-npakTuyeckas KoHdepeHLus

AKTYAIbHbIE BOMPOCbI HEBPOJIOI K
B COBPEMEHHOM MUpe

12 mapra 2014

LleHTpanbHbIi [Jom YuéHbix PAH,
Mocksa, yn. MpeuncreHka, 16

Mpeacepatens n Hay4HbIA pykoBoauTens: Mpodeccop B.U.Wmbipes, rnasHblit Heponor TMY Y[ MpeanaeHta PO,
3aBeqytoLmi kacpeapoit Hesponorn OIBY «YuebHo-Hay4HbIN MegnumHekuin ueHTp» Y[ MpeangeHTta PO

K yyacTuio B KOH(pEpEHLMM NPUrNaLLAoTCs cneynanmcTbl B 061macTn HEBPOMOrn, HEMPOXMPYPrK, PEBMATONOTAN 1
Bpauu CKOpPOM NOMOLLY.

YyacTue becnnatHoe.

Moapo6Has nHdopmauusa o koHhepeHLMK: Nporpamma, UHhopmaLusa No GPOHMPOBAHUIO FOCTUHML,
perncTpaums y4acTHMKOB Ha ohMuManbHON CTpaHuLe KoHdepeHuun Ha cainTe www.medQ.ru

KoopauHarop: MEHSHAHI/IH+ +7(495) 614 43 63, 614 40 61 www.medQ.ru medicinet@mail.ru

\BenHoBcKue

YTeH1A

10-s1 EXXKEFTOIHAA KOH®EPEHLINA

NOCBALWEHHAA MAMATUA
AKAJEMUKA A.M.BEMHA [

OEBPAJIA

Xonupen NHH CoOKonbHUKN A

MockBa, yn. PycakoBcKas, 24

vein.paininfo.ru  vc@paininfo.ru




IMpoxoskaercsa moanmucka

Ha 2014 r. yepe3 U31aTEJIbCTBO
3A0 «PKU Cosepo npecc» H aHI)I

12 mecsimeB (deTwipe xxypHana B rog) 1400 pyo6.
6 MecsreB (aBa )xypHana B monyronue) 750 pyo.

3 Mecsna (oMH KypHa) 379 Po- HEBPOHOFHH

IoanucHo#M MHAEKC . N .
B karasiore «[Ipecca Poccun» 29662 OBIIEPOCCHUICKWI1 HAYYHO-TTPAKTUYECKHI XYPHAII

BJIAHK-3AKA3 na 2014 rox

HaszBanue opranuzamuu (umu ®HO)

Anpec (¢ MOYTOBBIM HHIIEKCOM)

Tenedon: E-mail: KonraktHoe nu110:

Howmepa xypnanos: (1, 2, 3, 4) |:| |:| |:| |:| HYXKHO€ OTMETUTH

OTmpaBETe 3aTIOTHCHHBIN OIaHK-3aKa3 W KBUTAHIIMIO, OTUTAYSHHYTO B JII000M oTaeneHnn Coepbanka PO (mm nx KOTHIO)
no agpecy: 125130, MockBa, 4-ii HoBonoamockoBHbIii nep., a. 4, 3A0 «PKU Cosepo npecc»
win 1o akcy: (499) 159-98-47 wnu mo E-mail: soveropress@bk.ru; www.annaly-nevrologii.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKU CoBepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE MOJTyyaTeIs [IaTexka)
[7[7]04[1]9]3]7]2]1] |4]o[7]0[2[8]1]0]5]0|0]1]7]0]0[0[0[4[0]7]
(MHH nonyuaress njarexa) (HOMep cyeTa MoJTyJaTers [IaTexa)
B OAO «BaHk MocKBbI» suk|o0l4]4]5]2]5][2[1]9]

(HanMeHOBaHHe OaHKa MOJTydaTels MIaTexKa)

Homep Kop./cu. GaHKa MOMydaTesis miareka |3|0|1|0|1 |8|1|0|5|0|0|0|0|0|0|0|0|2|1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepuMeHTanbHOU HEBPONMOrun»

(HaMMEHOBaHHE I1ATEeXka) (HOMep JTHIEBOTO cueTa (KOiT) MIaTeNbInKa)

®.1.0. miaresbiiuka

Anpec niaTenbIKa

CymMa miarexa pyo. xon. CyMMa IIIaThl 3a yCIIyTru pyo. KOII.
Hroro pyo. KOII. « » 20 L.
K C ycnoBusMH NpHeMa yKa3aHHON B IUIATEKHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOH B3MMaeMOii IIaThl 3a yCIyru
accup GaHKa, O3HAKOMIICH H COITACEH.

Moanuch miaTeabImuKa

KBuranuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHe TIoTyvarTesis nﬂa’re)l(a)
[7]7]/o]4a[1]9][3[7]2]1] |4[o[7][0[2[8[1[0[5]0]0[1]7[0[0[0]0[4]0]7]
(MHH nomyuyarens niarexa) (HOMep cyeTa MOJTyJaTess MIaTexka)
B OAO «BaHk MOCKBbI» p1K|0]4[4[5]2]5]2[1]9]

(HanMeHoBaHHe OaHKa 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
3Kcnepumeuranbuoﬁ HEeBpOoJiormm»
(HanMEHOBAHHE IUIATEXkKA) (HOMep JIMLEBOro cyera (Koj1) IIaTelblnKa)

®.1.0. miarensimia

AI[pCC IJI1aTCIIbIIMKA

CymMa nuiarexa pyo. xon. CyMMa IIaThl 3a yCIIyru pyo. KOII.
Hroro pyo. KOII. « » 20 .
Kaccnp C yCclnoBUsAMH IIPHEMA yKa3aHHOM B IUIATEXKHOM JJOKyMEHTE CYMMBI, B T.4. C CYMMO# B3UMaeMOH ILIaThl 3 yCIIyri

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miareabUKa




KOPTEKCUH™  pomoe yen

Tl

MokasaHua K npumeHeHno

@ HapyLUeHA MO3roBOro KpoBooGpaLLeHus
@ uepenHo-M03roBas TPaBMa v ee NoCeaCTBIA
® 3HuedanonaTiy pa3nuuHoro reHesa

© KOTHUTUBHbIE HapYLUeHus (paccTPOACTBA NAMATY U MbILLIIEHNA) i TenedoH ropaueii nuHNK:

@ 0CTPbie It XPOHUYECKYE SHLEDANUTHI U SHLEDANOMUENUTHI . ' 8-800-333-43-76
(3BoHOK no Poccum becnnatHbIi)

@ 3nunencus

Per. Homep JICP-003190/09 ot 27.04.2009

® acTeHNYecKe COCTOAHMA (HaZiCerMeHTapHble BereTaTUBHbIe PacCTPOiACTBa) www.geropharm.ru

@ CHINKeHIe COCOBHOCTY K 06y'~IEHMIO

® 33/1epXKa NCUXOMOTOPHOTO 1 PEYEBOTO Pa3BHUTHA Y feTeil (‘ ! | ! ~
l

® DaznnuHble GopPMbI AETCKOTO LEPEOPaNbHOO Napanya. T'EPO®APM

OAPMALUEBTUYECKAA KOMNAHUA




TMIEHUA. KpaTtkoe onucaHue npenapara.
TekapcTBeHHan chopma: Purronumog, Kancynbl 05 mr.

Mokasanua: PemuTTipylolumid pacceaHHbid cknepo3 (PPC) — [nA YMeHbLUEHWA YacTOTbl KIMHWHYECKUX O060CTpeHNiA
G0Me3HNn M CHIDKEHIA puCKa MPOTPeCCHPOBaHNA HETPYOCTOCOBHOCTM.

Jlo3bl U cnocob npumeHenns: OpHa kancyna 0,5Mr BHyTpb 1 pa3 B cyTku. He TpebyetcA Koppekunn [03bl mpenapara
Y MalVeHTOB C HapyLLEHVAMA (YHKLMA NoYeK, Y GOMbHbIX C NIETKIAMU 11 YMEPEHHbIMI HapyLLEHMAMI (YHKLIMA MeveHn.

MNpoTuBonoKasaHua: MNepuyBCTBATENLHOCTb K (UHTONMMOZY Wi MoGOMY JipYrOMY KOMMOHEHTY npenapara.
BepemeHHoCTb M Mepuop rpyaHOro BCkapmmmBaHuA. JddeKTMBHOCTL 1 BesonacHocTb npuMeteHnA npenapara MunieHmna®
y AeTedl M MOFPOCTKOB B BO3pacte [0 18 meT He yCTaHOBIEHbI.

MpepoctopoxkHocT: Heobxomumo npoBogute  SKIT McCnefioBaHMe Mepef MpYeMOM MepBod  [03bl  Mpenapara
M B KOHUe 6-4acoBoro mepuopa Habmropmenms. Heobxomvmo mamepatb ALL u YCC Kaxmbii Yac B TeyeHue 6-4acoBoro
nepuofia HabmiofieHnA. [laHHble pexoMeHpaLyy HeoOXOAUMO BBIMOMHATL Kak MUHMMYM B TeueHue 2 Hemernb nocre
OKOH4aHMA Mpvema Mpenapara. B cryyae BO3HMKHOBEHWA CUMMTOMOB GPapyapuTMUM Wi aTPUOBEHTPUKYNAPHOA Brokambl
2 cTeneHn v Boiwe wm ecim QTc > 500mc, a Takke, ecnv vepe3 6 4acoB Mocnie OKOHYaHWA BBeneHus npenapata YCC
COOTBETCTBYET CaMOMy HU3KOMY 3Ha4YeHi0 B TeueHue BCero nepuopa Habnioperna win YCC <45 ypapos B MuHyTY, TO
NaUVeHT [OMKeH HaxomuTbCA MOf, TLLUATENbHBIM HabmiofeH eM, MoKa CMMMTOMbI He WCYe3HyT Win He GyayT ycTpaHeHbl
Hapnexalymm - Mepam. aupenTy, Kotopomy TpebyeTca [OMONHUTENbHOE {TO3HOE TBO rocrie
BBE/IEHVA MepBOA [03bl, NOKA3aH MOHWTOPMHI [0 crieaytoLLero yrpa. Mocne mpuema BTOPOA [03bI Mpenapara crparervia
KOHTPONA COCTOAHMA MOXET BbiTb TaKoiA, kak omucaHo BbilLie. Mpenapat MneHna® He AOMKEH MPUMEHATLCA Y MaLMEHTOB
C aTpUO-BEHTPUKYNAPHON BOKaMoi BTOPOM W Bbillie CTEMEHM, Y MalVIEHTOB C CMHAPOMOM CniaboCTV CHYCOBOTO Y3ria,
CMHO-aTpUanbHOM OOKamolt M3-3a pucka Pa3BUTUA YIPOX@IOLLVX KM3HM HapylLeHWA CeppedHoro puTMa. [Mperapat
TWreHna® TakKe He PEKOMEHE0BaH K MPUMEHEHVIO Y MALMEHTOB C MOATBEPKIEHHON MLLEMUYECKOM BOMe3Hblo Cepaua,
VMH(APKTOM MMOKapaa Wi OCTaHOBKOM CepALia B aHaMHese, a Takke y nauweHToa C 3aCTOMHOM CEPE4HOM HEMIOCTATO4HO-

3a 1 mecay o Havana

Tepanun BO M30EXaHWe  MOCTBAKLMHATbHBIX

ocnoHeHi. Ha doHe Tepanui 1 2 MecALia nocne ee OKOH4aHMA

OTMEYaETCA CHIBKEHVE Yicna NMMADOLIMTOB, 4TO MPUBOAMT K MOBBILLEHMIO PUCKA
paseuTua MHekumit. Heobxoaumo cobntoaatb MpeaocTopokHOCTL Y MauyeHToB =65 net

(onbIT npumeHeHna orpaHuyeH). TpebyetcA ocofoe HabmiofeHve 3a MauyeHTaMu C PasBUBLLMMMCA

CMMNTOMaMV MHCEKLMOHHOrO 3a00neBaHys, Mpit HeOOXOAVIMOCTI CrIefyeT PaccMOTPeTb BOMPOC O MPeKpaLLieHn
Tepanuu. N7 BO30GHOBMEHWA Tepanuy OLEHWBAETCA COOTHOLLIEHWE «MOMb3a/puck». Ha dhoHe Tepammm npenapatom
[WneHna® BO3MOXHO pasBuTME OTeka MaKynbl, 0COBEHHO Y NALMEHTOB C HanMuMeEM YBEUTa B aHaMHe3e 1 COMyTCTBYIOLLMM
caxapHbiM fvabetom.  PexomeHayeTca mpoBomwTb ochranbmornoruyeckoe obcrefoBaHie A0 neveHus, B nepsble 3-4
MecALla, 3aTeM PErynApHO y MaLVIeHTOB U3 PyMMbl pUcKa. B cryuae passuTiA OTeka Makyfibl fieveHvie mpenapatom criedyer
npekpatuTb, C OCTOPOKHOCTBIO MCTIONb3Y€TCA Y MalMeHTOB C TAXENON MEYEHO4HOM HEHOCTATOHHOCTBIO. [Mpi passuTvM
BbIPAKEHHOTO MOPaXEHNA MeyeH TepanuA MpekpaLLiaeTca.

Bsaumopeiicteue: He pexomeHfiyeTcA COBMECTHOE MpvMeHeHve npenapata Munenna® ¢ aHTVapUTMIYECKUMIA MpenapaTamm
la knacca (Hanpumep, XvHuWauH, npokamHamup) wim Il knacca (Hampumep, amvomapoH, cotanon). He pekomenmyetca
Ha4HaTb Teparmio (UHTOMMMOLOM Ha (DOHE MeYeHVA KanlbLMeBbIMI ONOKATOPaMM, CHIDKAIOLLMMA CEpAEHHbIA pUTM
(Bepanawwn, pwnTviasem, vBaOpamviH W [ip), a Takke  APYVIMM Mpenapatamy, CMOCOOCTBYHOLMMM CHbkernio HCC
(Hanpumep, AurokcuHoM). C  OCTOPOKHOCTBIO WCMIONb30BaTb € MPOTUBOOMYXONEBBIMM, VIMMYHOCYMPECCUBHBIMM M
VIMMYHOMOZYAPYIOLLIVMM BO BPEMA M CNYCTA 2 MeCALA Mocre OKOHYaHIA Tepanun. C 0CTOPOXKHOCTBIO NPy CMeHe  Tepanim
Y NaLMeHTOB, paHee MONy4aBLUMX NeKapCTBeHHbIe Mpenaparbl, MOAABNAOLLME UMMYHHYIO CUCTEMY, Takie Kak HaTanusymad
WA MIATOKCHTPOH. He crieyeT npoBOAWTb MMMYHM3ALWIO *VBbIMW BaKLvHamy. Bo Bpema Tepanuy mpenapaToM, a Takke

CTbio, LiepebpoBacKynAPHbIMM - 3a6e 1AMM,  HEKOHT| o/ ap rvnep , TAXENbIM HereyeHbIM
CMHIPOMOM anHO3 BO CHE, TaK KaK BbipaeHHad GpapvkapmuA onacHa AnA Takvx nauveHTos. Mpenapar [vnexna® He
JIOKEH MPUMEHATLCA Y MALMEHTOB CO 3HaUMTENbHbIM YBenuyeHneM nHtepsana QT (QTc>470mc (y eHLuH) un >450 mc
(y MyxuuH), a Take y MauveHTOB C COOTBETCTBYIOLMMM (DaKTOpaMu pucka YaymMHeHus uHTepBana QT (Hampumep,
C rvnoKanvemmer, rvriomMarHiemieli Wi BPOXEHHbIM YOyMHeHneM WHTepsana Q). Y MauveHTOB C MOBTOPHbIMM
CMHKOManbHbIMA COCTORHMAMY, CHMMTOMATYECKOi OpapuKapavedt mpenapar HeoBXOMMMO MPUMEHATb C OCTOPOXHOCTbIO,
nop, HabniofieHvem Kapayonora. He peKOMeHJ0BaHO MpUMeHATb npenapar [Mnenna® y nauveHToB, NPUHUMAIOLLIAX
6eTa-anpeHoboKatopbl, kanbLesblie Briokatopsl, CHmkaiolme YCC, a Takke mpyrve cpenctsa, cHukatowye YCC. Y Takmx
nauyeHToB nepef HasHadeHnem npenapara [vneHna® HeobXoMMa KOHCYNbTaLUMA Kapauonora M Heobxommmo nofobpatb
Tepanuto, He cHxatoLLyro YCC. MMpu oTCyTCTBIM TaKON BO3MOXHOCTU HEOBXOAMM TLLATENbHLIA MOHWTOPUH. Mocne npuema
MepBol A03bl, YMeHbLLIEHME YACTOTbl CEPMEYHbIX COKPALLIEHNIA HaUMHAeTCA B TeeHMe Yaca C MakcManbHbIM CHIDKEHMEM
yepe3 6 yacos. CepeuHblii pUTM BO3BPALLAETCA K MCXOHOMY YPOBHIO CMYCTA 1 MeCAL| PerynapHOro mpiema rpenapara.
[auvenTbl, He MMEIOLLMX B aHaMHE3e [aHHbIX O MEPeHeCceHHON BETPAHON Ocre WM BakuuHaumu npotws Varicella zoster
(V2V), no Havana Tepanm obcriemytoTea AnA BblAgneHuA aHTuten K VZV. Mpu oTCYTCTBUN aHTATEN BaKUMHALWMA NPOBOMTCA

1. E.Havrdrova et al. Clinical and magnetic imaging outcomes in subgroups of patients with higly active relapsing -remitting multiple sclerosis treated with fingolimod (FTY720): results from the FREEDOMS and TRANSFORMS phase 3 studies.

ECTRIMS 2011, p473. http://www.posters2view.com/ECTRIMS2011/view.php?nu=386

) NOVARTIS

B TedeHne 2-x MECALIEB MOCTe.  MPKDALLIeHIA NIeeHitA DMHTONMMOAOM  BaKLIVHALWA MOXeT BbiTb MeHee (eKTUBHOI.
n Querb yacto (>10%): MHeKUMW, Bbi3BaHHbIe BUPYCOM IpUMMa, ronosHas Gomb, Anapes, Gonb
B CrVHe, MOBbILLEHVE aKTMBHOCTI «TIEHEHOUHbIX> (DEPMEHTOB, Kallenb. Yacto (1-10%): BPOHXWT, CMHYCHT, racTpO3HTEpHT,
VHDEKLWY, BbI3BaHHbIE BMPYCOM reprieca, rpubKoBas WH(eKLWA, Opanvkapaua, ronloBOKPYKEHME, NapecTesvis, MUrPeHb,
acTeHus, 3K3eMa, aroneLys, KOXHbIA 3yf, CHIDKeHVe Beca, OfibllLKa, fenpeccus, oMb B asaX, HEYeTKOCTb 3peHus,
MOBbILLEHVE apTepuarnbHOro faBneHns, nedkoneHns, numdoneqns. Hevacto (<1%): NHEBMOHMA, MaKynAPHBbIA OTeK.

V30MMpOBaHHble  Cllydan monHoi  AB-6riokafibl, CMOHTAHHO —paspeLLiatoLLeNcs,
Haﬁmonanmb B TeueHe 6 YacoB Mocrie mpuema rpenapara.

@opma Bbinycka : Kancynbl 0.5mr, no 7 wnm 14 kancyn B 6nuctep w3 MBX/MBMX. Mo 2 wnm 7 Gnuctepos no 14 kancyn
(kanepapHas ynakoska); no 1 Gnuctepy no 7 kancyn (nepchoprpoBaHHbIin GrcTep) BMECTE C MHCTPYKLIMEN MO MPUMEHEHNIO
MOMELLAIOT B KApTOHHYIO Madky.

HOBAPTVC ®APMA AT, LLUBEVILIAPVS, MPOU3BEOEHO HOBAPTUC APMA LLITEMH AT, LLIBEMLIAPUS/
NOVARTIS PHARMA AG, SWITZERLAND, MANUFACTURED BY NOVARTIS PHARMA STEIN AG,
SWITZERLAND.

000 «Hoeaptnc ®apma»: 115035, Mocksa, yn. CapoBHuueckas, a. 82, cp. 2,
Ten.: +7 (495) 967 1270; chakc: +7 (495) 967 12 68, www.novartis.ru
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