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Wanatue 3apervcTpuposano B GemepanbHoit ciyxGe no Hagaopy 3a COBNIOKEHMEM 3aKOHORATENbCTEA

B Chepe MaccoBbIX KOMMYHUKaLWI 1 0Xpake KynbTypHoro Hacnenwst 16 despanst 2007 ropa. Caugetensctso o peructpauu M Ne ®CT7-27224.

Pevuenvem npeauavyma BAK PO xypHan BkiioyeH B nepeseHb Nepuoavyeckyix UataHuid, pekoMeHf0BaHHbIX s nybnvkauym pabor couckareneid YueHbix cTeneHeit.
Bce npasa 3alumiuenbi. H 0fHa YacTb 3TOro M3KaHuS He MOXET ObiTb 3aHECEHA B NaMSTb KOMMbloTepa 160 BoCTPOU3BeaeHa NioBbiM cnocobom 063 MpeaBapyTeN5HONO MYChMEHHOTO Pa3pelLieHus UagaTens.
WHCTpYKUVS 119 aBTOPOB PasmieLLieHa Ha caifre www.annaly-nevrologii.ru Mnara ¢ acnvparToB 3a nybAMKaLyy He BIUMAgTCS.
PyKonvcy v unniocTpaLmy He B3BPALIAIOTCA. 33 CofiepXaHve PeKnamHbix nybMKkaLii OTBETCTBRHHOCTb HECET PEKNaMOfaTE b,
XypHan peuex3upyembiit, BuixogT 4 pasa 8 rof, Tapax Ao 4 100 ak3. Mognvcka 8 pesakuym — e, c. 65.
NoanucHoit nrpexc B katanore «Mpecca Poccumy»: 29662,

Ha 1-i . o6noxku: pucynkn 2 n 4 w3 crarsi C.H. Wnnapuowkuna, A.I. Bracerko, E.0. @egorosoit (c. 40-41).
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Knunnueckas HeBpoJiorus

PoJsib nuMkiI0CIoprHa B JIEYeHUU
TSIKEJIbIX (pOPM MUACTCHUMN.
KIIMHUYECKOE UCCIIeJOBaHNE

51 00oJIbHOTO

H.H. Illep6akosa, E.M. I1asnosa, B.b. Jlannosa, H.I'. Caumkas,
9.B. asos, I.I. Perunckas, B.H. 3akyTnasa

@I'bY «Hayunviii yenmp nesponoeuw» PAMH,
Dedepanvhviii meduyurckuii Guoguzuueckuii yenmp um. A.U. bypnazsna DMBA Poccuu (Mocksa)

Okoa0 15—20% nayuenmos ¢ muacmenueii pepaxmephvi Kk cmandapmuoii cmepoudroii mepanuu. Hacmosuee uccaedosanue nocésueno ouenke spgex-
MUBHOCII U AHAAU3Y AAOPUMMA NPUMEHEHUS HOB020 UMMYHOCYNPECCaHmMa NpUpooHo20 NPOUCXONCOCHUS — YUKAOCOPUHA A — 6 AeHeHuu maxcenbix peg-
pakmeprbix Qopm muacmenuu. B pabome enepevie Ha boavuioii epynne nauuenmoe ¢ muacmenueii (51 60abHoil, 3a001esuiuii 6 o3pacme om 5 do 80 sem)
U3YUeHbl MeXAHU3MbL 8030eiicmeus UUKAOCNOPUHA (npenapam caHOUMMYH 6HYmpb 6 do3e 2,5—5 me/Ke) Ha OCHOBHbIE 36eHbS HEPBHO-MbIlUEHHOU nepedayl,
npedcmasersl Hogble OKA3aMeAbCmaa U30UupamensHoll UMMYHOMOOYAUPYIOeli AKIMUSHOCII LUKAOCHOPUHA, 0e3 YeHemeHUsA 6Ceil UMMYHHOU cucmeMbl 001b-
HO20. Ycmanoenenvl 6bicoKas QdexmusHocmb U X0pouas NepeHocUMOCHb NPenapama npu Pa3HbiX RAMOEHEMUMEcKUX HOOMURAX MuacmeHuu.
Huxaocnopun mocem Obims pexomerd08ar npu pe@paxmepoll cmepoud3asucuMoli Muacmenuy, a maxyce npu KOMOUHAUUYU MUACHEHUY ¢ MUMOMOIL, aymo-

UMMYHHbIMU 30001e8aHUAMY U BUDYCHbIMU llMMyHO()ed)LIMMMHbIMM COCMOAHUAMU.

Kimouesble c0Ba: IIMKITOCTIOPKH A, pedpakTepHast CTepOMI03aBUCHMast MUACTEHHS, MUACTEHIYECKIE KPU3BI, IEUCHIE

pPUMEHEHNE LIUTOTOKCHMUYECKMX MMMYHOCYIIpec-
CaHTOB B JICYCHMU OONBHBIX MUACTEHUEH BHITE-
KaeT M3 COBPEMCHHBIX IIPEICTABICHWIA O pOJIU
AyTOAarpecCUy B Pa3BUTHH MATOJIOTMIECKOTO TIPO-
necca rnpu 3toM 3aboseBanui [1, 3—7]. C tex nop
Kak B 70-¢ roapl XX BeKa ObLIM MOJYYeHBI MpsSMble J0Ka3a-
TeJbCTBAa MPENOTBPALICHUST Pa3BUTHS 3KCIEPUMEHTATbHON
AyTOMMMYHHOW MUACTEHUM Y XWBOTHBIX TPH MPUMEHEHUU
psiia HUTOCTATUYSCKUX MUMMYHOCYIIPECCAHTOB [5] U moka3aHa
BO3MOXHOCTb YMEHBIIEHHUS KOJMYECTBA AHTUTEJ IO BIUSHM-
eM psga u3 Hux [16], Hayanach «3pa» UMMYHOCYIIPECCHBHOTO
JIeYeHUST MUACTCHWH.

OCHOBHBIE TIEPCTIEKTUBBI COBPEMEHHON WMMYHOCYIPECCUB-
HOM Tepany MUACTEHUH CBSI3BIBAIOTCS C MIMMYHOCYTIPECCaH-
TaMM TIPUPOIHOTO TIpoucxoxnaeHus. Llukiocropun A, omm-
CaHHbIii erie B 1976 I. KaK IPOTUBOrPUOKOBBIN aHTUOMOTHK —
LIUKIMYECKUN 3SHICKANENTUA, BHIICIAEMbIA M3 TpUOKOB
«Tolypocladuim inflatum» ¥ mpuBIeKIIMiA K cede BHUMaHUE
Orarofapsi UMMYHOCYIIPECCOPHBIM CBOWCTBaM, SIBJISETCS Ha
CErOAHAIIHMIA TeHb BAXHEUIIMM /11 KIMHUKY UMMYHOMOIY-
JISITOPOM, M30MpaTelbHO BO3AEUCTBYIOIIMM Ha KJIETOYHYIO
UMMYHHYIO cucTtemy [6, 7, 10—15, 17-21].

Ienbto HacTOsAIIETO MCCAEAOBAHUS SIBUJIOCH U3yYeHUE KITMHHU-
4ecKoil 3((heKTUBHOCTU LUKJIOCIIOPUHA Y OOJbHBIX MUACTe-
HMEW, YTOYHEHHME TIOKa3aHUI K €r0 Ha3HAYEeHMIO U OIpeese-
HUE MECTa JAaHHOTO Ipernapara B CUCTEME MMO3TalHOM narore-
HETUYECKOI Tepanuu 3a00JIeBaHusI.

TTanuenTbl H METO/IbI HCCIENOBAHUS

Tpynny uccnenoBaHus coctaBuid 51 OOJIbHOM € reHepanIn3o-
BaHHOI (hOpMOii MUACTeHUH, CpeaHMIi Bo3pacT 28,2+18,1 ner,

COOTHOIIEHUE MYXYUH 1 XKeHIH 1:3. CoueTaHue MAaCTeHUH
¢ TUMOMOM Hab6momanoch B 9,8% ciydaeB (5 mMalMeHTOB),
accoluanys ¢ ApyruMu ayTOMMMYHHBIMU 3a00/IeBaHUSIMU — B
11,7% (6 cny4aeB): ayTOMMMYHHBIA THPEOUOMT, CHCTEMHbIIA
reMopparvyeckuii BacKYJIUT, CUCTEMHAs KpacHas BoJYaHKa
(CKB), BupycHblii renatut C, XpOHUYECKUIA PELUIMBUPYIO-
IIAA BHPYC MPOCTOTO Teprieca, arumacThmiaeckas aHemus. Ilo
nebroty 3aboeBanus 43,1% manueHTOB OTHOCKIIUCH K IPYIIIE
JIETCKON U IOHOIIECKOW MUACTEHWM C HayaJoM MUACTEeHUU B
Boapacte ot 5 1o 17 net; 33,3% ciyyaeB 1eOIOTHPOBAIM B BO3-
pacte 18—40 nert, 15,6% — B untepaine ot 40 1o 60 u 7,8% — ot
60 mo 80 et (puc. 1).

o

45
40 1 — 43,1%
35 +—
0,
30 - — 33,3%
25 +—
20 +—
[l 15,6%
10 +—
51 78% _
0 T T
5-17 net 18-40 net 40-60 net 60-80 net
JeTCKuin neobiot nebrot neobiot
11 10BEHW/IbHbIiA B MOJIOIOM B 3pEJSIOM B MOXMNIOM
BO3pacT AebioTa BO3pacTe BO3pacTe BO3pacTe

puc. 1: Pacnpenenetie B0nbHbIX Mo BospacTy Aebiota 3a00neBaHms.



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

Axan [ —— 100%
MiokokopTukonasl [ 100%
Tum(ramom)axtomvs [ 64,7%
Asatvonpur [ 29,4%
Linknodocpan [N 19,6%
Cenncent [N 21,6%

Nyyesas Tepanns | 1,9%

Crinenaktomust | 1,9%

puc. 2; Yactota MPUMEHEHMA DAsAMuHbX BUTOB MATOrEHETMYECKOR Tepamuv B
VICCHG}J,V&MOVI rpynne 0NbHbIX nepez Ha4aiom NieYeHis LKNoCnoprHOM.

Bce 6osbHBIE MMENTU AJIUTEIbHYIO UCTOPUIO JIeUeHUs 3a00e-
BaHuS — oT 3 1o 20 jet, KoTopas BKJIOUYaia OOLICTTPUHATHIE
BUIIBI (hapMaKOTePary ¥ XMPYPTUYECKOTO JeUSHUS] MUAacTe-
HUM. aHTUXOJMHACTepas3Hble Ipemapatol (AXDII) — 100%,
rmoKokopTukoctepouatbie mpemapathl (FTKC) — 100%,
M (TMOM)3kTomuto (TTD) — 64,7%. B psime cnyyaeB 60J1b-
HBIM YX¢ TIPOBOIWINCH TIOMBITKA Ha3HAUCHUS APYTUX IIUTO-
CTaTMYECKUX MMMYHOCYIIPECCAHTOB. azaThonpuH — 29,4%
cinyvaeB, nukinodochan — 19,6%, mukodeHonata ModeTun
(cemncent) — 21,6%. B aByx ciy4asix JOMOJHUTEILHO IIPOBO-
JMIUCH JydeBasi Tepamnus Ha 00JacTh BUJIOYKOBOK XeJie3bl U
crieHaKToMus (110 1,9% cooTBETCTBEHHO) (puCc. 2).

JI71st u3ydeHus KoHLeHTpamu aHtutes (AT) K alleTUIXOJIMHO-
BbIM penentopaM (AXP) u cneun@uyeckoit Mblle4HOU THPO-
3uHkuHaze (MTK) ucnonb3oBanu pagroMMMYHOIOTHMYECKUIA
MeToN McciieqoBaHus. Y OoJbIIMHCTBA OONMBHEIX (74,6%) B
ceiBopoTke BhISIBISUIUCH AT kK AXP (AXP-mo3uTuBHas Tpyri-
Ta), cpemHue 3HauUeHMs TUTpa coctaBuiu 14,2+11,7 HMOIb/1
(ipu HopMe 1o 0,5 HMonb/m). B 17,6% ciydasx AT k AXP ne
BBISIBJISUIUCH, HO oOHapyxuBamuch AT k MTK nocrcunantu-
yeckoir meMmOpanbnl (1,43+0,27 HMOIB/MT TpH HOpPME IO
0,05 amonb/1) — MTK-no3utuBHas rpymmna. JIBaxisl HeraTuB-
HeiMi (0 AXP u MTK), T.e. UICTUHHO CE€pPOHETATUBHBIMMU,
obutu 7,8% ciyvaes (puc. 3).

J1151 OLIEHKHM TSDKECTU KIIMHUYECKUX MPOSIBJICHUI MUACTEHUN U
UX U3MEHEHWIi Ha (POHE JIeYeHUS LIMKJIOCTIOPMHOM UCIONb30-
BaJlaCh MEXIYHApOIHAS KIMHMYecKas Knaccudukamus [8]. B
COOTBETCTBUU C Hell BHIIEISIOT Pl MOCIEI0BaTeIbHBIX Ipaaa-
LUUA TSKEeCTH — OT 1-it cTenmeHM (M301MpoBaHHas ClaboCTh
OKYJISIPHBIX MBILILL JTIOOO# BBIPaXXEHHOCTH) 10 S-11 (KpU3UCHBIE

%

80
70 —+—— 746%
60 +—
50 +—
40 +—
30 +—
20 +—
10— 176%

0

7,8%
AXP"+" n=38 MTK "+ n=9 | AXP " MTK - n=4
puc. 3:  Pacnperenetie GObHbIX M0 MIMMYHO-NATOrEHETUYECKON (OpME MUACTEHMM.
AXP "+" = rpynna GonbHbIX, B CbIBOPOTKE KOTOPbIX BbisBAsmMCh AT k AXP; MTK "+" -
rpynna GornbHbiX, B CHIBOPOTKE KOTOPbIX BhisBNAnMcy AT k MTK; AXP "-" MTK "-" —
rpynna 60bHbIX, Y KOTOPBIX HE Yaanoch BuiseuTb AT k AXP 1 MTK (geaxzsl HeraTve-
Hblg, AW UCTUHHO CEPOHEraTUBHbIE BONbHLIE MUACTEHHEN). N — YUCTO GONbHBIX,

LIMKA0CMIOPUH B NIEYEHII TAXENbIX GOPM MUACTEHMK

COCTOAHUA — I/IHTy6aLlI/Iﬂ ¢ WK 0e3 MexaHU4YeCKON BEHTUIIS-
1M, UCII0Jb30BAHNUEC 30HI0BOIO ]'[I/ITaHI/ISI).

AHamm3 3¢ GeKTUBHOCTH IUKIOCTTOPHHA TIPOBOIUIICS TT0 MEX-
JYHApPOIHOM KIacCU(UKALMKN KIMHUYECKOTo 3¢ deKTa UMMY-
HOCYIPeCCUBHBIX IpernapaToB [20]: «A» — cTabuIIbHasK TIOJTHAS
pemuccrs, «B» — menvkaMmeHTtosHas ((apmakomoruyeckas)
pemuccus, «C» — IeTKie 1 MUHUMAJIbHBIE TIPOSIBIICHUS 00163~
HU, «D» — OTCYTCTBHE U3MEHEHMI COCTOSTHUS Ha (DoHe Jieve-
Hus, «E» — akzanepbanuu 3a0oneBaHUsI B MEPUOA JIEUEHUS,
«F» — (aTanbHbIit Mcxon Ha (DOHE JIeYeHNU .

NccnenoBanue BIMAHUS IMKIOCIIOPMHA Ha HEPBHO-MBIIIEY-
HYIO ITepeiauy OCYIIECTBISIIOCh METOIOM HEITpSIMOM pUTMIUE-
CKOM CYIIPaMaKCUMAIbHOIN CTUMYIISIIMK MBIIIIIE Ha TIPHOOpe
“Heiipomuan — MEIWKOM” (mpousBonctea Poccumu,
Taranpor).

Bce OonbHble MpUHMMAIM TpernapaT CaHAMMMYH Heopal
(Novartis, IlIBeitmapust) B mo3e 2,5—5 Mr Ha 1 KT Macchl Tesla
BHYTpb. Kypc JeueHus: mpoBoauscs Mol KOHTPOJIEM YPOBHS
KpeaTMHMHA, MOUYEBMHBI, OMIMPYOMHA, XOJlecTepuHa, Teve-
HOYHBIX (PePMEHTOB, 3JIEKTPOJINTOB B KPOBH, a TAKXKe OOIIETO
aHa/lu3a KPOBU. YCTaHABIMBAJICSA AOCTOBEPHBINA MCXOMHBIM
YPOBEHb KpeaTMHUHA CHIBOPOTKU B IBYX U3MEPEHUSIX, Mpej-
LIECTBYIOLIMX JI€YeHHI0 (HOpMa OIS MYyX4YMH: oT 62 10
97 MMoJIb/71, A1 XKeHIUH: oT 53 10 80 MMosnb/n). KoHTpoas
KpeaTMHWHA OCYLIECTBISICS C ABYXHEAebHBIMU MHTEpBaaMU
Ha TIPOTSSKEHUM TIEPBBIX 3 MECSIIEB Tepallii, B JaIbHEHIIEM —
eXeMeCsIYHO.

Pe3yibratnbi

[lepBoe ymydieHue COCTOSTHUSI B OOJBLIMHCTBE CITy4aeB
OTMEYaJIOCh yXe uepe3 2 Hemedu JieueHus. MakKcHMalbHbII
KJIMHUYECKUN 3P@eKT ObUT 3aperrucTpUpoBaH K KOHIY 3-TO
MecsiLia Tepalyu LHUKIOocoprHOoM Y 49 naiueHTtos (96%). [lpu
9TOM CTETNeHb TSDKECTH TeUeHUsT M3MeHsIIach OT KpaitHe TsKe-
JI0if 1 HeoToxHOH (4—5) mo cpemHeit u nerkoit (1-2). Kak
ClIe/lyeT U3 JaHHBIX, TIPECTaBIEHHbIX Ha puc. 4, Ha (hoHe Jeve-

%
60 —

53%

50 —
40,5%

40 —
30%
30 — “a

20 — 16%

2,3%
% 0% | 0%0%0% | 0%0%0% | 0%a= 0% 0%

1 2 2 2b 3 3a 3b 4 4a 4b Skpus

| .d)OH

puc. 4:  Pacnpenenetue 60bHbIX MO CTEMEHM TAXECTU MUACTEHMM [0 Havana fieve-
HYIS! LMKNIOCTIOPMHOM ((DOH) M 4epe3 6 MeCSILIEB leyeHus.

1 — rnasHas $opma; 25 — reHepanMaoBaHHas HopMa Co CRABOCTLIO OKYNIAPHBIX MbILLIL

wm 063 Hee: 2 — Merkas CTeneHb TAXECTM, 3 — CPEOHAd CTeNeHb THXECTH,

4 — TAXenas CTENeHb TAKECTU, 5 — HEOTNOXHbIE COCTOAHMA (Kp3bl); a — npeobnana-

HMe CnabocTM MbiUL TYNOBUWA W (WnM) MPOKCMMANbHLIX MbILLLL KOHEYHOCTEM;

b — npeobnananve cnabocTn 0pOGAPUHIEANbHBIX MBILLLL W (1) AbIXATENbHBIX MbILLIL,

CaHAUMMYH |
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Tabmua 1: Mamenenue cpepmx cyTouHbix 403 MKC Ha doHe neyeHus wiknocnopy-

TabuLa 2: VI3MeHeHvE TEYEHIS MIACTEHMM OGN KYPCa JIEYEHNS! LMKIOCTIOPUHOM.

HOM.
N3meHeHue cocTosiHug AXP "+" MTK"+" | AXP "-" MTK "-"
H3meHenme cpefHeii 1 rpynna 2 rpynna 3 rpynna Ha $oHe NeveHus n=38 n=9 n=4
go3bl [KC (mr) AXP "+" MTK "+" AXP "-" MTK "-" Av — CTaBUIbHAS NOMHA
Ha (OHe NeveHms n=38 n=9 n=4 [«)e);mcc;ﬂ VLKA RO 3 (8,1%) 0 0
(oHosas fosa 65,9+13,7 67,8+18,4 64,8114 «B» — (hapmakonoruyeckas 28 (75,6%) 5 (55,5%) 3 (75%)
171 Meca npveva 5064112 52,8+14,2 544£11,2 pg"'”cc"“
«C» = yMyuLLIGHHE C COXDAHEHYIEM
2. st rpvev 0298 | Map | MEi2p reraxommouos soneomn | 4008|415 | 105%)
3-11 MecalL npuema 34,6+124 44,6+10,8 40,8+10,1 «D» — COCTOSHVE He UaMerunoch | 2 (5,2%) 0 0
4-it mecsi, npuema 26,8+10,9 38,4£16,8 36,919,2 «B> — ax3auepGaum B nepuog,
. eYeHA 1(2,6%) 6 (66,7%) 2 (50%)
5-11 Mecaw npviema 24,7109 32,8+12,1 31,1¢18,2
b 16,4£134 3,6+164 24,8+126 «F» ~ eraneitif o L 0 ’
-i1 MecalL, npuema 4£13, 6216, 812,
" P Mpumesanie: Lidpoii 0603Ha4eHO aBCOMIOTHOE WCTO BONIbHBIX, B CKOGKAX YkasaHa COOTBETCTBYIOWIAS MPOLIHTHaS
VHAMATIBHAA NOZAEPXU- BeTHR,
Baowas go3a TKC 6,1+4,8 32,4+12,9 16,8+11,3
P — (0-12 mr) (24-40 mr) (8-32 mr)
AXDII. Tak, ecau 10 Havana Kypca JeueHus J0Js NallMeHTOoB,

HUSI IIMKJIOCTIOPMHOM (CaHIMMMYHOM) COCTOSIHUE TTAllMEHTOB
CYLIECTBEHHO M3MEHSUIOCh, TPAHC(OPMUPYSICh U3 TSKEBIX U
KpU30BBIX ()OPM B CpeAHME W JIeTKKMe IeHepalu3oBaHHbIE. B
MEPUOJ JIeYeHUsT CaHIUMMYHOM B 98% ciydasix MOJHOCTBIO
MPEKPaTUIN Pa3BUBATHCS MUACTEHUYECKUE KPU3bI.

ITo Mepe pmoctmkeHus KimuHudYeckoro addexra mosa 'KC
yMeHblIanach (Taba. 1). Kak BMAHO M3 JaHHOM TaOJMIIbI,
MpUeM CaHIUMMYHA JIaBal BO3MOXHOCTb OONBHBIM BO BCEX
IPYIIax CYLIECTBEHHO YMEHBUIUTh CPEAHME CYTOYHBIE H03bI
I'KC po noppepxuparomux. MakcumanbHo cHusuau 'KC B
AXP "+" rpynmie, rie koHewuHas cpeHsis cymmapsas noza 'KC
cocrasmia 6,1+4,8 mr (or 0 go 12 mr). Bonsaeie MTK "+"
TPYIIIBI ¥ ABaXabl cepoHeratuBHble (AXP "-" MTK "-"), kak
MpaBuyio, ObLTM Oosiee 4yBCTBUTENbHBI K CHIKeHUI0 ['KC,
TIPOJIONIXAsl OCTABATHCS «CTEPOUI03ABUCUMBIMIT» TTAIIMEHTAMU
Ha TMpOTSLKEHMM Bcero mnepuoaa jeuenusa (32,4+12.9 mr u
16,8%11,3 Mr COOTBETCTBEHHO).

Ha (I)OHC JCYCHUA HUKITOCIIOPUHOM CYIICCTBEHHO YMCHbIIIA-
Jacb HOTpC6HOCTb OONBHBIX B NpueMe XKHU3HECHHO BaXHBIX

100 _% 100%
90 |
80 — 75%
70
60 — 52,6% 50%
50
40 —
30 22%
20 —
10 — 3%
0 — Coi T
don AXaN- 3 mec. AX3r- 6 mec. AX3rl-
noTpe6HOCTb noTpe6HOCTb noTpe6HOCTb
| B Axp '+, n=38 MTK "+, n=9 AXP " MTK ™", n=4 |

puc. 5: MameHeHve noTpeBHOCTY B MPUEME XV3HEHHO BaxHbIX AXINT Ha doHe neve-
HVS! LMKNOCTIOPUHOM.

Mo ocy abewMCe — NPOONXUTENBHOCTL N1eYeHust (GOH — 10 Nleyerns, 3 Mec. 1 6 Mec.

= 4epe3 3 1 6 MecsLIEB N1eYenws), N0 OCH OPAMHAT — MPOLIEHT BOMbHIX B KaXoi

rpynne, MPUHUMAIOLLYX KaMMUH EXE[HEBHO.

HYXIAIOLIUXCS B eXeIHEBHOM TpHeMe KalMMUHA, B TPYIax
AXP"+" MTK "+", AXP "-" MTK "-" cocrasuia 100%, 22% u
75% COOTBETCTBEHHO, TO yX€ 4epe3 3 Mecsla JIeUeHH s Kalu-
MUH npuHUMaiu 52,6%, 3% u 50% GONBHBIX B 3THX e TPYII-
max cooTBeTcTBeHHO. K 1ecToMy Mecsily JeyeHUs MmoTped-
HocTh B AXDII coxpansinach y 42,% 6oabHbIX B rpymmne AXP
«t» 1 25% B rpynme AXP "-" MTK "-". [TallMeHTBI IPYTIIIHI
MTK "+", xoTopble MCXOTHO OTIWYAIUCH TUIOXOM YYBCTBH-
TenbHOCThI0 K AXDIT (22% wuMenu cnabo MONOXUTEIbHBINA U
78% — HeraTUBHBIM 3(deKT), uepes 6 MecsIeB JeUeHUs MO~
HOCTbIO OTKA3a/IKCh OT IIpUeMa KaauMuHa (puc. 5).

N3MeHeHne KauyecTBa COCTOSSHMSI OONBHBIX Ha (pOHE Kypca
JiedeHMsI IIMKJIOCTIOPMHOM IpencTaBieHo B Tabu. 2. Kak ciemy-
eT 13 TaOJMIIbI, CTaOK/IbHAS ITOJTHAST peMUCCUs 1 (papMaKoIo-
rudeckas pemuccust («A», «B») mocturanucs B rpynmne AXP "+"
y 8,1% 1 75,6% GONBHBIX COOTBETCTBEHHO. Y OOJIBHBIX IPYIIIIBI
MTK "+" u y nBaXIbl CEpOHETATUBHBIX MAIMEHTOB TpeohIia-
Jana dapMakojgornyeckas pemuccusd B 55,5% u 75% ciydaes
COOTBETCTBEHHO, a HeKoTopoe yiyunreHune («C») — B 45,5% u
25% ciydaeB COOTBETCTBEHHO. B TO e BpeMs ITpu BCeX MarTo-
TeHeTHYEeCKMX (hOopMax CIy4Yaauch SIMHM30MbI 3K3amepoaruit
MmuacteHunH («E»), KoTophle yailie Bcero ObUTH CBSI3aHbI MOITBIT-
KaMu cHuxeHust 103bl 0azucHbix ['KC-npenaparoB. OgHako
0oJiee CKJIOHHBIMM K 3K3alepOauusaM Obuin nmaureHTs 0e3 AT
K AXP, matimeHTsl B rpynne MTK”+” u nBaxmbl cepoHeraTuB-
HbIe 0OJBHBIE. B TO Xe BpeMsI He Bce MAIMEHTHI ¢ TIOBBIIICH-
HbeIM TUTPOM AT K AXP 0nmrHaKOBO XOpOIIIO OTBEYATH Ha IUK-
nocropuH. O6painany Ha cebsi BHUMaHue 2 cIyvas ¢ OTCyT-
CTBHEM M3MEHCHUI COCTOSHUS, ONMH M3 KOTOPBIX OKa3alcs
(atambHBIM. B 0001X CITyyasx HeraTUBHOTO OTBETA HA IIMKIIOC-
TIOPYH TMallMeHTKaMK ObUTM MOJIOfIbIe XXeHIIUHbI 17 u 34 ner,
TeUeHIEe 3a00IeBaAHUS Y KaXION M3 HIX OCIOXHSIOCH COIYT-
CTBYIOIIUM TSIKEJIBIM KOJITATCHO30M — CHCTEMHBIM BacCKYJIM-
TOM U CUCTEMHOI KpacHOI BOTYAHKOM (JIETaJIbHBIN CITyyait).

N3ydeHne BIWSHMUS LUKIOCTIOPMHA HA OTHEIbHBIE MBIIIEY-
HBIC TPYIIIHI (OKY/ISIpHBIE, MUMUUYECKUe, OyIb0apHEIe, IbIXa-
TeJIbHbIE, KOHEYHOCTHBIE, TYJOBUIIHbBIE, MBILIIBI IEH) TOKA-
3aJ10, YTO HamOojiee UYBCTBUTEIBHBIMU K TIperapaTy OBLIH
KI3HEHHO BaXHBIE TPYIIITBI MBI (IbIXaTeIbHBIE M KPaHUO-
OyabOapHbIe) ¥ MBILILBI KOHEYHOCTE! (puc. 6).

W3zydyeHue BIMSAHUS IMKIOCIOPMHA HAa HEPBHO-MBIIIEUYHYIO
nepenayy 1mokasajao B OONBIIMHCTBE CIydaeB BOCCTAHOBIEHME
BCeX IMApaMETPOB CUHAIITHYECKOTO IIPOBeAeHMs Ha (hOHE Jieue-
Hus (DMI-npumep mokazaH Ha puc. 7). Kak cnenyer u3 npu-



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

puc. 6A; TaupeHTKa neper Ha3HaYEHUEM LIMKNOCTIOPHHA.

Bonbtas 3., 1963 r. p. MuacTenus, reHepanu3osaHas dbopma ¢ OynbOapHbiMu 1 fibixa-
TeNlbHbIMY HAPYLLIEHMAMA (CTENeHb TaxecTn 4b—5). Kpusosoe TeyeHne  (MOBTOpHbIE
MuacTeHvyeckue kpusbl B 1991, 1993, 2008 rr.). Turp AT k AXP — 30,95 HMonb/n
(Hopma < 0,5 HMonb/n). JlasHocTb 3abonesanus — 20 net. PedypakTepHoe TeyeHue
bonestn. Otcytcraue apdekta Ha AXM, tumaktommio, moxotepannio TKC.
(OBLEKTUBHO: KaxeKeysl Ha YOHE PE3KO YTHETEHHOM QYHKLIAV TNIOTAHIS; napany MMM
YeCKOA MYCKyNaTypbl, naroQranbM 4 M. S13bIK HE MOXET BbIBECTIA M3 MOMOCTM pTa.
JucTanbHbIA nape3 MbiLLL KuCTeid pyk ¢ nposvcatmem lil, IV, V nanbLies.

BEIICHHOTO 3JIEKTPOMHUOTrpaduIeckoro mpuMepa, Ha (oHe
JIeYeHUs TMPOM3OLIIO BOCCTAHOBJIECHHWE OCHOBHBIX 3BEHBEB
HEPBHO-MBIIICYHON Tepefaun; CeKpeluy, MOOWIM3AlUU U
PpeLeIINy HelipoMeraTopa alleTUIXOIMHA. DTO MPOSBISIOCh
U3MEHEHHEM COOTBETCTBYIOIIUX 3JEKTPOGMU3NOIOTUIECKUX
MapaMeTpoB: yBeludeHrueM M-0TBeTa, yMEHbBIICHUEM JIeKpe-
MEHTOB IIpY BBICOKOI (40 MMIT/C, TeTaHyC) M HU3KOM 9acTOTax
CTUMYJISIIUK — 3 UMII/C (B TIEPUOL MTOCTTETAHUYECKOTO 00JIeT-
YeHUs).

‘VMeHbIIeHNEe 036l IMKIOCIIOPHHA WM BpEeMEHHOE TpeKpa-
HIeHUe TIpueMa OBUTH OOYCIIOBICHBI Pa3BUTHEM ITOOOYHBIX
3¢ dekToB, MpeacTaBIeHHBIX B Ta0. 3.

Tokcuueckue MPOSIBIEHNS JIEUEHHST LIMKIOCTIOPUHOM HabIio-
ganuch y 26 (52%) naumeHToB. BOIBLIMHCTBO MOGOYHBIX

LIMKA0CMIOPUH B NIEYEHII TAXENbIX GOPM MUACTEHMK

puc. 6b: Ta xe nawwenTka Ha GoHe 6 MeCALIEB Mp1eMa LMKIOCTIopUHA.

CreneHb THXECTH COCTOSHIS Mpi 04epenHom ocmorpe: 3b—4. OBbexTvBHO: perpec-
CYIPOBAIM [ibIXaTENbHbIE HAPYLUEHVS, MOSBUAACH CvNa B MUMMUYECKOM MyCKynaType,
PErpeccupoBan NarohTansM, BOCCTAHOBUNOCH [bIXaHWE W1 FOTAHUE. SHAYUTENbHO
BOCCTaHOBAEH 0ObEM [IBIOKEHMIA MblILLIL| S3bIKa, Y 3TOM CTaia BUAHA aTPODUS MbiLLL,
si3blka. BOMbHas Havana HOpMabHO MuTaThCs, Habpana Bec. BoccTaHoBunach cuna
MPOKCUMANTbHBIX MbILLIL} KOHEYHOCTEN, HO COXDAHSIETCS MPEXHUIA Nape3 AMCTANIbHbIX
MBILLILL, MHHEPBIPYEMBIX IOKTEBLIM HEPBOM.

Tpumesarve: GoTorpaduy CAENaHb! M MEYATAIOTCS C MMCHMEHHOO COTNACHS MALMEHTKY.

3G EKTOB OBUTM J0303aBUCHMBIMU M YCTPAHSITUCH TIOCTIE CHHU-
KEHUS CYTOYHOM M03H Tpemapata. Cpemu HHX: THIEPTPUX03
(31,7%) u runepuasus aeced (15,6%) (puc. 8), onmopryHu-
cruueckue uHdeximu (11,7%), napecresuu (7,8%), runepka-
muemus  (5,8%), aprepuanbHasg rumepreHsust  (1,9%).
TpansutopHblit HepoToKcHMuecKuil 3pdekT Habmomancs B
5,8% cnydasix, cToiiKoe HapylueHue (GYHKIUM MoYeK (MOBbI-
HICHIE KpeaTHHUHA, MOYEBUHEI, 3aIepKKa KaJis), HeoOpaTH-
Moe Jaxe mocjie oTMeHbl pernapara — B 1,9%. B omHoM ciydae
JUTMTENIbHAsT aMEeHOpesT Y MOJIOAOM XEHIIWHBI CBS3bIBaach C
TIPUEMOM IUKJIOCTIOpPHHA, OMHAKO 0KA3aJ1ach «IIPOMYIICHHON»
oepemeHHoOCThI0. [Ipenapar mpuHuMaics a0 25-if Hemenu
OepeMeHHOCTH U OBLT Cpa3y OTMEHEH IOCJIe ¢ OTpeIeIeHMSI.

Ilanee 6epeMeHHOCTb MpoTeKasia 0J1arornoJyyHo U 3aBEPLIM-
JIach CaMOIIPOM3BOJIBHBIMU pogaMu Ha 37-ii Helene depes

N i
N 192( 193194 | 195 | 196 | 197 | 198
~n,| MB,% (670 10| 10| 9 |10 |10 |11 {11 1111010 | 10| 10| 8 | 155|135 (136|132 | 130|127 | 121|123
a, |MB*Mc, % (18,3 14 | 16 | 13 [ 16 | 13 | 15 [ 13 [ 16 | 13 | 14 | 13 | 15| 9 | 135|121 (122 120| 119|115 | 114 | 112
ny| Mc,% |6,30| 157 | 156 | 154 | 157 | 152 | 160 | 159 | 163 | 162 [ 159 | 156 | 159 | 135|94,4|92,0{94,0{94,0(94,0(92,0 (92,0 94,0
6] puc. 7: dnekTpoduanonornyeckas
N ih oLeHKka addexta uuknocnopu-
190x 50 TInu Ha,
A. BonbHas b., 21 rog. MI-3anmcs ¢
MbLLLI, OTBOASLLEN MM3MHEL, KMUCTH.
Avnaurypa M-oteeta — 6,7 MB,
N 1| 171|172 | 173 [ 174 [ 175 | 176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 167 | 188 | 189 | 190 | AekpemeHT npu crumynaumu 50 umn/c
(reTanyc) — 92%.
n,| MB,% [142| 8 |8 |83 |8 |8 |82 |8 (8 |8 |8 |84 |8 |8 |8 |8 |8 |8 |8 |8 |68 B. Ta Xe GOTbHast Y1 T2 Xe MblLLA Y6pes
a, |MB*mc, % (42,2| 37 | 36 | 36 | 37 | 36 | 35 | 36 |36 | 36 | 37 [ 36 | 37 |37 |36 |37 |37 |35 |3 |37 | 6 MecqueB npuema LMKNOCTIOPHHA.
| we,% [500] 100 100 100 | 100 100 100 | 100 | 100 100 100 [ 100 100 100 | 100 | 100 100 | 100 | 00 100 [go| ArmmAa M-oteera - 142 w,
JiexpemeHT — 32%.
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Tabnmua 3: MoGouHble IGEKTH NIedeHs LMKIOCTOPUHOM Y 06CNeR0BaHHbX
MavlLEHTOB C MYACTEHMe.

MoGoyHble addekTbl Yacrora (%), n=51
MoBLILLIEHUE KpeaTUHUHa, FeMaTypHs, NPOTEMHYDIAS, OTEKM:
a) TPAH3UTOPHbIE NM0B0YHbIE 10303aBUCHMbIE SGGEKTbI, 0BpaTH- 3 (5,8%)
Mbie Ha hOHE CHYXEHWS J03bI;
6) croiikuit HepoTOKCHECKwiA e, HeoBpaTumblii Mocne 1(1,9%)
OTMeHbI Mipenapara
ApTepuanshas runepTeHaus 6 (11,7%)
TonoBHble 6onm 2 (3,9%)
Tunepnnasua fecex 8 (15,6%)
Tunepkanuiemms 3 (5,8%)
luneprpuxo3 16 (31,4%)
Maxpo (rexvko) Mactus 2(3,9%)
Vamenerma Beca Tena 4 (7,8%)
MonKOXHble reMaToMbl (CHHSKK) 3(5,8%)
Anemus 2 (3,9%)
Yacreie OPBY 1(1,9%)
Linctur 6 (11,7%)
[Tapecresuw, cyaoporm 4 (7,8%)

puc. 8: Tunepniasus BECEH Y OBHOI M3 NALWMEHTOK,
MPMHAMABLLIEN LIMKMOCTIOPHH.

€CTECTBEHHBIC POJIOBBIE YT POXKACHUEM 3I0POBOTO MaJIbyuM-
ka (3100 1, 52 cm). OmHako, HECMOTPSl HA OJIATOMPUSATHBIN
ucxon OepeMEHHOCTH, CJIeIyeT TOMHMTb, YTO Ha3HauYeHHUe
IIMKJIOCTIOPMHA MOJIOABIM KEHIIIMHAM COMPSIKEHO C TepaTo-
TeHHBIM PHCKOM.

O0cyxaenne

B Hacrosiiee BpeMs He BbI3bIBAET COMHEHMIA, UTO 3a AMArHO-
30M «MHACTCHMS» CKPHIBAIOTCS BeChbMa HEOXHOPOITHBIC IPYII-
Tbl OOJBHBIX, KOTOPbIE OTJIMYAIOTCS HE TOJBKO CBOMM I1aTOre-
HEe30M U KIMHIYECKUMH TIPOSIBICHUSME, HO U UyBCTBHUTE]b-
HOCTBIO K Pa3IMYHBIM BHIAM Teparuu 3aboneBaHus. OKoIo
15—20% GOMbHBIX MUACTCHUEH HE OTBEYAIOT Ha OOIICIPUHSI-
TBHIe BUABI JICUCHUS] MUACTCHUM, COCTABIISAA TaK Ha3hbIBacMble
«pedpakTepHbIe» POPMBI 3a001eBaHNA. IMEHHO Takue maiu-
€HTBl — TSDKEJIble M0 TeYeHMIO, YCTOMYMBBIE KO BCEM Tpaiu-
IIMOHHBIM BUJIaM TePamuu, HYXIAIOMecs B MOI00pe HOBBIX
METOJIOB JICYSHHMS — COCTABIIM TPYIITY UcCIenoBaHus. [pymima
OTJIMYAIACh MATOTeHETUYECKON HEeOmXHOpOoIHOCThIO (74,6% —
AXP-nozutusnsie, 17,6% — MTK-nosutusnsie, 13,7% —
UCTHHHBIC CEPOHETAaTUBHBIC OOJIbHBIC) U IIMPOKUM KIMHWIE-
CKMM MHOroo0pasuemM — OT Bo3pacTa aedtoTa (5—80 jeT) mo
comyTcTBytomieii marojoruu (B 10% MuacTeHus covetanach ¢

TUMOMOIA, B 11,3% — ¢ IpyrUMu ayTOMMMYyHHBIMHU 3a00J1€Ba-
HusMu). TeM He MeHee KIMHMYECKUU 3(dekT Habmomancs
pu Bcex popMax 3a00J1eBaHUSA €O 2-if Heleu IpreMa rpera-
paTa M IOCTHIal MakCUMyMa K 6-My Mecsity jedeHus. Cxoxue
JTaHHBIE O CPOKaX HACTYIUICHHMSA 3(P@eKTa M MaKCUMyMe €ro
JeACTBYA NPUBOIAT AL APYTHUX aBTopos [15, 20].

He uzmennnoch coctosiHue Ha (poHe JieueHUs B ABYX CIIydasx
(3,9%) coueTaHMsT MMACTEHUH C TSKEBIMH KOJIIATEHO3aMU —
CHCTEMHBIM BAaCKYJIUTOM M CHCTEMHOW KPacHOM BONTYAHKOMU
(meTanbHBIN chnydyait). B nurepatype otcyrcTBue 3ddexTa
JIeYCHHST TUKJIOCTIOPUHOM BCTpedaeTcs: B 3—15% ciydasix 6e3
CBSI3U C TSDXEJION COMyTCTBYyIOIIel maronorueit [15, 18, 20]. B
TO Xe BpeMsl B HallleM MCCICAOBAaHMM IIperapar BbI3bIBA
PEMHUCCHIO BO BCEX CIyYasiX COYETaHMsI MUACTEHUM C TUMOMa-
MH, a TAKXe Ha (pOHE THPEOMINTA U aIlIACTIIECKON aHEMUH,
YTO BIIOJIHE COINIACYETCS ¢ NAaHHBIMU APYTUX MCCICIOBATENECH
[7, 15]. deiicTBUTENbHO, KaK MUIIYT YKA3aHHbIE aBTOPbI, LIUK-
JIOCTIOPMHBI M3 BCEX MMMYHOCYIIPECCAHTOB ITOKA3ald CBOIO
HauOOJIbIIYI0 3P(HEKTUBHOCTL B CIy4asx COUETaHUSI MUACTeE-
HUM ¢ MHBa3UBHBIMM TUMOMaMM M ayTOMMMYHHBIMHU 3a005e-
BaHMSAMH IIUTOBUIHON Kene3bl. OOpalnaay BHUMaHHS IBa
HAIITKX CITy4yast cOYeTaHMsI MMACTeHUH C BUPYCHBIMU 3a001eBa-
HUSIMU: BUPYCOM ITPOCTOTO Teprieca M BUpycoM rematuta C.
B mepBoM U3 HUX IMOC/Ie BKIIOYEHUSI B MIPOTPaMMY JICUCHUS
LIUKJIOCTIOpUHA MTPeKpaTUIINCh BRICHITIAaHMS BUpYCa reprieca, He
TIOJIAIONIMECS] IO 3TOTO TIOBTOPHBIM KypcaM ITPOTHBOBUPYC-
HOU TepalMy, a BO BTOPOM — CYIIECTBEHHO YMEHBIIMIACH
perutuKaiys Bupyca rematuta C; 370 coracyercs ¢ JaHHBIMU
JIUTEPaTypHl O OJIaTOTBOPHOM MMMYHOMOTYISTOPHOM 3 deK-
Te UUKIOCIOPWHA Ha BUPYCHBIE M WMMYHOICOHUIIUTHEIC
COCTOSIHUSI, JaXe TaKue TsKesble, Kak renatut C ¥ CUHAPOM
MpUOOPETEHHOTo UMMYHOIehUIIUTa yenoseka [14, 17].

Kak yka3biBaeT 60JIbIIMHCTBO UCCAeA0BaTENeH, LIMKIOCTOPUH
3¢ (GEKTUBEH MPU CaMBIX PAa3HBIX TSDKENBIX M pepaKTepHBIX
(opmax muactenun [10—12, 21]. B Hamem uccnenoBaHuy B
TIepHOI JICYEHUS IIUKIIOCTIOPUHOM Y 98% OOJTBHBIX TIOTHOCTHIO
MIpeKpaTUIIA Pa3BUBAThCS MUACTCHUYECKHE KPU3Bl. B 3Haum-
TeJbHOM Mepe 3TO MOIJIO OBITh CBSI3AaHO C YMEHBIICHHUEM
cyTouHbIX 103 AXDII WM MOoJHBIM OTKA30M OOJBHBIX OT MX
nipueMa B 57,8% ciyyasx B rpynme AXP "+" u B 75% y IBaXIbl
CepOHEraTUBHBIX OOJbHBIX; YKa3aHHbIE HAOMIOIEHUS, 10 MHE-
HUIO OOJBIIMHCTBA aBTOPOB, MOTYT CTaThb OCHOBOM BasKHBIX
Mep TpOGUIAKTAKA Pa3BUTUSI HEOTIOXHBIX COCTOSHHI TpU
MuacteHuu [4, 19, 20].

Ha ceroaHs uzBecTHO, 4TO 3(P(PEKT MKIOCTIOPHHA HE 3aBUCUT
OT TIPeANICCTBYIOIICH TepaIliH, 1 IIperapar ¢ yCIeXoM UCIONb-
3yeTcd B JIEYEHWHM CTEPOMA3aBUCHMBIX MaiueHToB [6, 11].
HeiicTButenbHo, Ha GoHe neyeHuss 96% OONbHBIM YAAIOCH
BIIEPBbIE 32 BCIO MCTOPHIO 3a00J1eBaHMs (2 3TO B pse CIyyaesn
ob1 18—20-i1 rom 3aboyneBaHWMS) CYIMICCTBEHHO YMEHBIIUTDH
103y cTepounoB. [Ipuyem 3TO OMMCAHHOE B JIUTEPATYpe «CTe-
pouno-coeperaroniee» («steroid-sparing») neiicTBue LIUTOCTa-
THKOB [13, 19] B momHO# Mepe mposBIIOCh B Tpyrme AXP "+".
Bbonbubie rpynnbet MTK"+" 1 nBax bl cepoHeraTMBHbIE MaLK-
€HTBI, KaK IIPaBUIIO, OBLUTH 00JIee YYBCTBUTEIIBHBI K CHIKCHHIO
I'KC, mpomomxas ocraBaTbCsl CTepOMA3aBUCUMBIMHU, YTO
corjacyeTcs ¢ JaHHBIMU JAPYTUX aBTOPOB [9].

[TpoBeneHHOe uccnenoBaHKE IMOKa3al0, 4YTO IMKJIOCTIOPUH
BBITOAHO OTJIMYAETCSl OT IIUTOCTAaTHKOB TEepBOM JTMHMMU (a3a-
THOIIPHH, IMKI0(hochaH) 6oee OBICTPBIM Pa3BUTHUEM KIIMHM-
yeckoro 3¢dexTa, Xopollei NepeHOCUMOCTbIO U OTHOCUTE/b-
HO MaJibiM KOJMYeCTBOM M000YHBIX 3¢ dekToB. Bhicokas
3(HeKTUBHOCTD IMKIOCIIOPMHA II03BOJISIET PEKOMEHIOBATDH



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

€ro Ha3HaueHue MpH Bcex pedpakTepHbIX HOpMax MUACTEHUU
HE3aBUCHMO OT MIMMYHOIIATOreHe3a 3a00/1eBaHMsl, BKIIOYATh B
IpOrpaMMy BeJeHMsI KpU30B, a TAKXKE UCIIONb30BaTh B KOMOM-
HupoBaHHoit Tepanuu ¢ IKC mpu coyeTaHUsIXx MUACTEHHH C
TUMOMAMHU, ayTOMMMYHHBIMK 3a00/I€BAHUSMU U BUPYCHBIMU
MMMYHOAE(DULMTHBIMU COCTOSTHUSIMHU.

Cnucok aurepartypbl

1. lexm B.M., Havuna H.A. HepBHO-MbIIeuHble Oone3HU. M.:
Menuunna,1982.

2. Kysun M. Y., Iexm b.M. Muacrerus. M.: Menuina, 1996.

3. Cenn E.K., Jlanyosa B.b. Muactenus. M.: AHO YueGHbIif LIEHTP
"HeBpomen-Knunuka", 2008.

4. [llepbakosa H.U., [lasrosa E.M., Canadse A.I. u dp. Knunnyeckuii
CIly4aii MMaCTEHMUYECKOTO Kp13a: BO3MOXKHBIC MEXaHU3MBI Pa3BUTHS,
0COOEHHOCTH KIMHUYECKOTO TeYEeHHs M TaKThKa BedeHus. Hespo.
XypH. 2010; 3: 35—41.

5. Abramsky O., Tarrab-Hazdai R., Aharonov A., Fuchs S.
Immunosuppression of experimental autoimmune myasthenia gravis by
hydrocortisone and azathioprine. J. Immunol. 1976; 117: 225-228.

6. Antonioni G., Bove R., Filippini C., Millefiorini M. Results of open
trial of cyclosporine in a group of steroido-dependent myasthenic sub-
jects. J. Clin. Neurol. Nerosurg. 1990; 92: 317-321.

7. Aoyama K., Umegae N., Takahashi K. et al. A case of myasthenia
gravis with an invasive thymoma. J. Rinsho Shinkeigaku. 1998; 38:
465-467.

8. Barohn R.J., McIntire D., Herbelin L. et al. Reliability testing of the
quantitative myasthenia gravis score. Ann. N. Y. Acad. Sci. 1998; 841:
769-772.

9. Deymeer F., Gungor-Tuncer O., Yilmaz V. et al. Clinical comparison
of anti-MuSK- vs anti-AChR-positive and seronegative myasthenia
gravis. Neurology 2007; 68: 609—611.

10. Frey F.J. Cyclosporine in autoimmune diseases. J. Schweiz Med.
Wochenschr. 1990; 120: 772—786.

11. Giraud C., Pourrat O., Badia P. et al. Are long-term plasma
exchanges and cyclosporin useful in management of severe chronic res-
piratory failure due to myasthenia gravis? Ann. Intern. Med. 1997; 148:
504—505.

LIMKA0CMIOPUH B NIEYEHII TAXENbIX GOPM MUACTEHMK

TakuM 00pa3oM, LIMKIOCTIOPUH Ha CETOAHSIIHUI IEHb BIIOTHE
OIIPaBOAHHO CYMTACTCS ONHUM M3 HamOojee IMepCIIeKTHBHBIX
MMMYHOMOMIYJIMPYIONINX CPENCTB, TOYEYHO BO3IECHCTBYIOIINX
Ha KJII0YeBble MEXaHM3Mbl IMMYHHOT'O OTBETA IIPY MUACTEHUH,
U B ITOJTHOI Mepe MOXKET IPETCHI0BATh Ha CBOE MECTO B CHCTE-
Me TI03TAaITHOTO MATOTeHETUYESCKOTO JIeUeHHS 3a001eBaHMS.

12. Goulon M., Elkharrat D., Gajdos P. Treatment of severe myasthenia
gravis with cyclosporin. A 12-month open trial. Presse Med. 1989; 18:
341-346.

13. Hart I.K., Sharshar T., Sathasivam S. Immunosuppressant drugs for
myasthenia gravis. J. Neurol. Neurosurg. Psychiatry 2009; 80: 5—6.

14. Kurokawa T., Nishiyama T., Yamamoto R. et al. Anti-MuSK anti-
body positive myasthenia gravis with HIV infection successfully treated
with cyclosporin: a case report. Rinsho Shinkeigaku 2008; 48: 666—669.

15. Lavrnic D., Vujic A., Rakocevic-Stojanovic V. et al. Cyclosporine in
the treatment of myasthenia gravis. Acta Neurol. Scand. 2005; 111:
247-252.

16. Lefvert A.K., Matell G. Antibodies against human cholinergic recep-
tor proteins in patients with myasthenia gravis: studies during immuno-
supressive treatment. Preliminary report Acta Neurol. Scand. 1977;
201: 181-182.

17. Manna R., Verrecchia E., Fonnesu C. et al. Cyclosporine A: good
response for patients affected by autoimmune disorders and HCV infec-
tion? Eur. Rev. Med. Pharmacol. Sci. 2009; Suppl 1: 63—69.

18. Marchiori P.E., De Assis J.L., Scaff M. Failure of treatment of myas-
thenia gravis by cyclosporin-A: A case report. Arq. Neuropsiquiatr.
1989; 47: 91-93.

19. Sanders D.B., Siddiqi Z.A. Lessons from two trials of Mycopfenjlate
Mofetil in myasthenia gravis. Ann. N. Y. Acad. Sci. 2008; 1132:
249-253.

20. Sanders D.B., Evoli A. Immunosuppressive therapies in myasthenia
gravis. Autoimmunity 2010; 43: 1-8.

21. Sato A., Katsui T., Honma A. et al. A case of myasthenia gravis treat-
ed with cyclosporine and high-dose intravenouse immunoglobulin. J.
Nippon Naiaka Gakkai Zasshi. 1996; 85: 279—281.



Tom 7. Ne 2 2013

www.annaly-nevrologii.ru

The role of cyclosporin in the treatment of severe myasthenia:
a clinical study of 51 patients

N.I. Shcherbakova, E.M. Pavlova, V.B. Lantsova, N.G. Savitskaya,
E.V. Pavlov, I.G. Retinskaya, V.N. Zakutnaya

Research Center of Neurology, Russian Academy of Medical Sciences;
The A.I. Burnazian Federal Medical Biophysical Center, Federal Medical Biological Agency (Moscow)

Key words: cyclosporine A, refractory steroid-dependent myasthenia gravis, myasthenic crises, treatment

About 15—-20% of myasthenic patients are refractory to standard
steroid therapy. The present study was aimed at evaluation of
efficacy and analysis of the algorithm of use of a novel immuno-
suppressant of natural origin, cyclosporine A, in the treatment of
severe refractory forms of myasthenia gravis. In this work, for the
first time on a large group of myasthenic patients (51 patients
who became ill at 5—80 years of age), mechanisms of action of
cyclosporine (sandimmun orally 2.5—5 mg/kg) on main levels of

neuro-muscular junction were studied, and new confirmation of
selective immune-modulating activity of cyclosporine (without
total decrease of patient’s immune system) was presented. High
efficacy and good tolerability of the drug in different pathogenic
subtypes of myasthenia gravis were shown. Cyclosporin may be
recommended in refractory steroid-dependent myasthenia, as
well as in cases of combination of myasthenia with thymoma,
autoimmune disorders and immunodeficiency viral infections.
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PobotusupoBaHHas MeXxaHOTEepaIus
C MCII0OJIb30BaHNEM TPEHaXepa
MOTOmed letto2 B KOMILJIEKCHOM
paHHEN peadMIMTalMU OOJIbHBIX
C MHCYJIBTOM B OTIECJICHUU
peaHMMAalLMU 1 UHTEHCHUBHOM
Teparuu

IL.P. ITpokazosa, M.A. ITupanos, YO.B. Psounkuna, I.11. Kynuesuy, E.B. Tienosckas, JI.A. ITonosa
QIBY «Hayynviii yenmp nesposoeuu» PAMH (Mocksa)

Lleav uccaedosanus — uzyuume eausnue pobomusuposartoi mexanomepanuu (MOTOmed letto 2) y 60abHbIX 6 0CHpoM nepuode UHCYAbIMA, HAX0OAUWUXCA 8
OmOeseHUl PeaHUMAUUY U UHMEHCUBHOI MepPanuly, 8 m.4. Ha UCKYCCIMBEHHOU BeHMUAAYUY AeeKUX, HA CIeneHb 80CCMAHOBACHUS HEBPOA0UHECK020 Deuuu-
ma, msicecmp 00le20 COCMOSHUS, 4aACMOmMY U cienerb cuHopoma noauopeartol edocmamoyrocmy (CIIOH) u 6eHo3HbIX MpomMOOIMO0AUHECKUX 0CA0NCHE-
Huti. B uccnedosarue exnroueno 66 6oavkbix (49 myxcuun u 17 ocenuyun, cpedruii ozpacm 59 sem) ¢ ocmpuimu HAPYUEHUAMU M03208020 KPOBOOOPAUeHUS
(OHMK) pazauuroeo xapaxmepa u nokasuzauuu. boavhbie Obiau pazdesennvl Ha 0ge conocmagumbie epynnbi: ocHosHyio (n=33) u Konmpoaviyio (n=33).
Bonvhblm epynnbt Konmpoas Kpoeoduaucy obue peabusumayuoHHbie Meponpusmus, 60AbHbIM 0CHOBHOI 2pynAbl — QONOAHUMENbHO POOOMUIUPOBAHHAS MeXa-
Homepanus. Ha 21-e cymxu OHMK He 6bino 6viasaeno cmamucmuyeckux pazauyuii no wikane komvl nazeo (HIKT), wikasam NIHSS, APACHE 11, MODS:
6 ocHogHoli epynne cpednuii 6ann no HIKT cocmasun Me=15 [LQ- 14, UQ-15], NIHSS Me=11 [LQ-8, UQ-25], APACHE II Me=6 [LQ-3,UQ-14], MODS
Me=0[LQ-0, UQ-1], npomus epynnvi konmpoas Me=15 [LQ-15, UQ-15], Me=15 [LQ-12, UQ-19], Me=9 [LQ-6, UQ-12], Me=1 [LQ-0, UQ-2] coomeem-
cmeento (p>0,05). CIIOH u mpombosoi eer Hoe pazsuaiice y 60% u 58% Goavrovix ocHosHoil, 67% u 45% epynnot konmpoas (p>0,05). Yacmoma mroeokom-
nonenmuozo CIIOH, mpomboambonuu neeouroii apmepuu (T9JIA), a maxaice semanvrocmp Obiau docmosepHo Hudice 8 0cHOBHOI epynne u cocmasunu 14%,
12%, 12% coomeemcmeerro npomug 41%, 33%, 39% 6 epynne kormpoas (p<0,05). [Iposederroe ucciedosanue He 8bi6UA0 3HAYUMBIX PASAUHLIL 6 HEBPOAO-
2ueckom u comamuyeckom cmamycax mexcdy epynnamu a 21-e cymxu OHMK. Odnako ycmanosaeno docmogeproe CHuMceHUe 4acmombl MHO20KOMNO-
Henmuozo CIIOH, THJIA u aemanshocmu 6 epynne ¢ nposederuem podomMusUposaHHoU MexaHomepanuu.

KomoueBbie cioBa: WHCYJIbT, paHHAA p€a6I/IJ'[I/ITaL[I/IH, OTICJICHUE pCaHMMaln 1 WUHTEHCUBHON TEpaIunu, pO60TI/131/IpOBaHHa$[ MEXaHOTEpaNna

HACTOSIIIEE BPeMsT PaHHSISI peabuIUTalMsT OOMbHBIX KakK Ha CPeACTBO BOCCTAHOBIEHMS «CTAOUJIBLHOTO OOJBHOTOY,
¢ OHMK sBnsietcs omHO# U3 Harboee aKTyaIbHbIX HE UMEIOLIET0 HAPYIIEHWS BUTATbHBIX (DYHKIIMI, TEM CaMbIM
npo0sieM B MEAUIIMHE, YTO CBSI3aHO C YBENTUYEHUEM o0pekast 9Ty Tpymnity OONbHBIX Ha yBETMYEHNE CPOKOB BOCCTA-
4yCJIa MHCYJIBTOB Y JIUL TPYAOCIIOCOOHOTO BO3pacTa. HOBJIEHMS HEBPOJIOTMYECKOro AeuLuTa, JJIUTENbHYIO0 00€3-
[TpoBeneHHbIE MicCaeA0BaHMS OKA3aIM, YTO peabu- JBUXEHHOCTb U Pa3BUTUE COMATUYECKUX OCIOXHEHUH, B T.U.
JuTauys O0JbHBIX, HaYaTasl B pAHHKUE CPOKU MHCYIIbTa, CTUMY- BEHO3HBIX TPOM0030B 1 TOJIA.
JIMPYET TMPOILIECCH HEUPOITACTUIHOCTH, CIOCOOCTBYsI OoJee
OBICTPOMY BOCCTaHOBJIEHUIO yTpaueHHbIX (QyHKumi [§, 10]. WccnenoBanus, ocBsilieHHBIE paHHEe peadunuTauu 60b-
Kpome 31010, 0Ka3aHHBIM ABIAETCA M (DaKT yMEHbUICHHUS HBIX C MHCYJIbTOM B yciaoBusix OPUT, BecbMa HeMHOro4uc-
PasIMYHBIX OCIOXHEHMH MOCTEJIBHOTO pEXKMMa, UIParoIInx JIEHHBI M BBIMOJHEHBI B OCHOBHOM B MOCJIEIHUE TOMBI.
3HAYMMYIO POJIb B CTPYKTYPE JIETATBHBIX UCXONOB GOJIBHBIX ¢ B 2010 . rpynma TaunaHACKKUX YYSHBIX 3aBepIINIa UCCICI0-
MHCYJIBTOM [2]. BaHMUeE, YCTAHOBUBILIEE B3aMMOCBSI3b PAHHEr0 Hayaja peabu-
JIUTAMOHHBIX MeponpusaTuii y 6oapHbIX ¢ OHMK ¢ nyuiimm
CyuecTByioliue peKOMEHAAMKY MO BEICHUIO OONbHBIX C (DYHKIIMOHATBHBIM MCXOJOM HAa MOMEHT BBITUCKU OOJNBHBIX
OHMK pekoMeHayloT «HauMHaTh peaduIUTalMIo TaK paHo, u3 crauuoHapa [6]. B 2012 . 3akoHYeHO MCCIIeHOBaHUE,
KaK 3TO TOJIbKO BO3MOXHO» [7, 9, 12, 13]. OgHako 10 HacTos- MOCBSIIEHHOE PAHHEW BEPTUKAIU3AUUU MpPU CyO0apaxHOU-
IIETO BPEMEHU HET OOIIETPUHSITON TOUKY 3PEHUSI O BpeMEHU JIAJIbHOM KPOBOM3JIUSHUU BCIEICTBUE PAa3phIBa AHEBPU3MBI,
Hayaja U MHTEHCUBHOCTYM MPOBENCHMS PeaOMIMTAllMOHHbIX MOATBEePAMBILEe OE30MACHOCTD U BBIMOJHUMOCTb peabuinTa-
MEpOTIPUATHIA 11 OOJMBHBIX C MHCYJIBTOM, HAXOMSIIUXCS B IIMOHHBIX MEPOTIPUSATHII B pAHHUE CPOKHU Y 3TOM KaTeropuun
OTIEICHUSX peaHUMallMK U MHTeHcuBHOM Tepanuu (OPUT), 6onbHBIX [11]. UccnemoBanmii, oTpaxarolyux acreKThl B -
B T.4U. Ha MCKYCCTBEHHOI BeHTWIsIIMK Jerkux (MBJI). B 60J1b- HUS paHHE}! peaOUIUTALlMU HA COMATUYECKYIO MATOJOTHIO, B
IIMHCTBE CIy4aeB peabMIUTAINS Y 3TOM KaTeropuu maiueH- T.4. Ha BEHO3HBIE TPOMOOIMOOMYECKUE OCIOXHEHUS
TOB OTKJIAIbIBAETCS HA TO3JHUE CPOKM 3a00JIeBaHUST U3-3a (BTD0), y 6onbHBIX ¢ MHCYAbTOM, Haxonamuxcsad B OPUT, B
YCTOSIBIIMXCS B3IJISIIOB HA peabMIUTAIIMIOHHBIE MEPOTIPUSITUS JOCTYITHO HaM MUpPOBOI MEIMLIMHCKOU JuTepaTtype He
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BCTPETUJIOCh, MCKIIIOYass paboTy, BBHIMOJHEHHYIO B HallleM
Lentpe [1, 5].

Ienbro HacTOSAIIETO MUCCIEIOBAHUS SBUIACH OILICHKA Oe30Iac-
HOCTH POOOTM3MPOBAHHOM MEXaHOTEpAaUuK C MPUMEHEHHEM
TpeHaxxepa MOTOmed letto 2 B mporpaMMe paHHel peaduu-
TallUU TSCKENTBIX OOJTBHBIX € PA3IMYHBIMM BHAAMH WHCYJIBTA B
yenoBusix OPUT, B T.u. OombHbBIX, Haxopsamuxcsd Ha MBI, a
TaKXe ee BIMSHHS Ha BOCCTAaHOBJIEHUE YTPAaueHHEIX HEBPOJIO-
TMYeCKUX (QYHKIWIA M COMATUYCCKME OCIOXHEHHS, BKITIOYast
BTDO0.

[1anpenTsl H METOIBI

B uccnenoBanue BKIo4eHOo 66 00mbHBIX: 49 MyxunH (74%) u 17
KeHIIUH (26%) ¢ OCTPbIM MHCYJIBTOM Pa3TMYHOTO XapakTepa U1
JIOKAJTM3aIMK, HAXOMWBIIMXCS B OTHEICHWM peaHMMAaldd U
unreHcusHoii tepammy @I'BY «HIIH» PAMH ¢ 2009 o 2013 &.
CpenHuii Bo3pacT 60bHBIX cocTaBul Me=59 [LQ-52, UQ-69,0]
net. Y3 Hux 26 yen. nepenecin OHMK o remoppariueckoMy
THITY ¢ (POPMUPOBAHNEM BHYTPMMO3TOBBIX TeMaToM 1 40 yerr. —
OHMK no umemuyeckomy Thmy. Y 25 ObLIM BBITOJHEHBI pa3-
JIMYHBIE HEHPOXMPYPIrHYecKHe BMEIIATENbCTBA: HAPYXKHOE
BEHTPUKYJISIPHOE IPEHMPOBAHNUE, KPAHUOTOMUM, CTEPEOTAKCH-
YeCKOe ylajeHnue BHYTPUMO3TOBBIX TEMATOM M yIaleHUE apTe-
PUOBEHO3HOI MalbpopmaLu. TpeM 00JIbHBIM C MILIEMUYECKUM
MHCYJIBTOM (4,5%) MpOBOAMICS CUCTEMHBIM TpoMOou3Kc. [1Be
TpeTu 60ibHbIX (65%) Haxomumuch Ha MIBJI, cpenHsis npomoii-
JKUTENLHOCTh KOTOpoii cocTaBuia Me=9,5 [LQ-5, UQ-21]
CYTOK.

Hccnenosanue nMeno mapHyIo CTpykTypy. beiim chopmmpona-
HBI 2 IPYIIbl 00JbHBIX — OCHOBHAS M TPyIa KOHTPOJs 1Mo 33
ManyeHTa B Kaxoi. O6e Tpymibl ObUTY COMOCTaBUMBI MEXTY
c0o00i1 1o T0JTy, BO3pacTy, JoKanu3auuu u xapakrepy OHMK,
YPOBHIO 0OIPCTBOBaHUS (OLIEHKA IO MiKajae Kombl [1asro —
IOKT), creneHn HeBposoruyeckoro aeduiuurta (oleHKa IO

Tabmua 1: CpasHwTeNbHas XapakTepucTika GoMbHLIX MPU MOCTYMAEHM.

OcHoBHas Tpynna Hocro-
rpynna CPaBHEHMA | BEPHOCTb
(n=33) (n=33) pasnuumit
Me=62 Me=59
Bospacr (054 U0-69] | [L0-59, Ua-69) | PO
KeHuyHbl 9 8 p>0,05
Mon
MyX4uHbl 24 25 p>0,05
—— %Eﬁ;g:lﬁg“"”"”a“ 61% 49% 050,05
Yeckui CYerermopraraa
YOTEHTOPMA/IbHAA
HHGHILT noKam3aLMs % % p005
Femoppari- fggﬁ;g:&gg“"“"“a“ 30% 3% p>0,05
YecKuii
MHCYBT J?gf;ﬁ;;gg:g“"”a“ 6% % p>0,05
Me=13 Me=14
LLIKT (6 [L0-10,UQ-15] | [LO-10, Ug-15] | P05
Me=20 Me=18
NIHSS (Ganns) [L0-16,U0-29] | [La-15, ua-2n | PO
Me=10 Me=11
APACHE Il (G whwg | v | P
Me=2 Me=2
MODS (6annsi) 102, U0-4] (102, U4 p>0,05
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mikane uHeynsra HamonanbHoro nHctutyta 310poBbs CIHA
— NIHSS), tsxectu obuiero coctostus (mkana APACHE 1),
YaCcTOTe U CTENEHU IMOJUOPTaHHOM HEJOCTAaTOUHOCTH (IIKasa
MODS) Ha momeHT noctyrmieHust B OPUT.

OreHKa 60JTBHBIX TT0 BCEM YITOMSIHYTHIM IIKaJIaM TIPOBOIMIACH
npu noctyiiennn B OPUT u/wmn Ha 1, 3, 5, 7, 14, 21 cytku
OHMK. C uenbio BBISIBIEHUS] TPOMOO30B TITYOOKOI ¥ TTOBEPX-
HOCTHOI4 BEeHO3HBIX CUCTEM M IMHAMMYECKOTO HaOMIONeHNUS B
9TH Xe CPOKHU BBITIONHSIOCH CKAHUPOBAHKE BEH HOT HA YJIBT-
pa3BykoBhIX ammapaTtax Acuson “Aspen” (Siemens AG,
Tepmanusg) u CX 50 (Philips, CIIIA). Yepe3 72 vaca mocie
npenmonaaraeMoro smm3ona TOJIA MpoBOAMINCH: 3XOKAPANO-
rpadust, KOMIbIOTEPHAsA TOMOTpausl OPraHoOB IPYAHOMN MOJIO-
ctu, KT-anruomynsMoHorpacdust (mpu OTCYTCTBUU MPOTUBO-
MOKAa3aHMWiA).

BceM GONBHBIM BBITTOJTHSIICS TOJTHBIA KOMIDIEKC MEPOIIPHS-
TUI MTHTEHCHUBHOIM Tepanuu 1 peaHuManuu. C 1enbio mpodu-
naktuku BTOO0 ¢ 1-2 cyTok MHCY/bTa TPUMEHSUTUCH HEMEAU-
KaMeHTO3HBIe (37acThIecKas KOMIIPECCUST HIKHUX KOHETHO-
CTeit) 1 MeIMKaMeHTO3HbIe (HU3KOMOJIEKYIISIPHBIC TeTTapHHbI B
CTaHAAPTHBIX MPOGMUIAKTUYECKUX [03aX HE3aBUCUMO OT
xapaktepa OHMK) Metonsl. B ciygasix muarHocTuKy 3M00710-
OITaCHBIX TPOMOO030B (4 OOJBHBIM B KaXI0ii TpyIIIe) A1 Mpes-
ynpexaeHus TOJIA win peuuausupytoieit TOJIA Obuiu ycta-
HOBJICHBI KaBa-(IIBTPHl Pa3TUYHBIX MOTU(DUKALNN B HIDK-
HIOIO TTOJIYIO BEHY.

Bcem 0onbHBIM €XeqHEBHO MPOBOAMIUCH OOLIME peabuanTa-
IMOHHEBIE MEPOIIPUSTHS. TIOBOPOTH ¢ OOKY Ha OOK KaXIble
2 yaca, IPOTUBOCIIACTUYCCKUE YKIANKK PYK U HOT, IIOCTETICH-
Hasl BepTuKanu3auus (npucaxupaHue B KpoBatu). OCHOBHOI
TpyIIe 60MBHEIX BHITOTHSIACH pOOOTH3MPOBAHHAS MEXaHOTE-
pams ¢ mpuMeHeHueM TpeHaxepa MOTOmed letto 2 (Reck,
Iepmanust). 3aHsATHS Ha TpeHaxepe HauMHaiaMch Ha Me=4
[LQ-3, UQ-7] cyrku OHMK wu npencrapisiiv co6oii maccus-
HBIC KPYTOBBIC OBIDKCHMS PYKaMM M HOTaMH CO CKOPOCTBHIO
20 00/MUH M CMEHOI HampaBleHUs «BIepel—Hazal» yepes
KaXaple 5 MUH.

B cootBetcTBMM ¢ MOIMOUIIPOBAHHEIMI HAMM PEKOMEHIA-
UUSIMM TPOM3BOAMTENS TpeHaxepa M pPEeKOMEHAALMSIMU
American Heart Association/American Stroke Association [4],
MPOIOJIKUTEIIBHOCTh POOOTU3MPOBAHHON MeXaHOTepaluy B
MepBOe 3aHITHE COCTaBsIa: A1 pyK — 30 MUH, 1 HOT —
40 muH. Ha BTOpbIE CYTKM 3aHSITUIA U B TOCIEAYIOIIUE THU OCT-
POTO TIeproIa MHCYIIBTAa BPeMsI TACCUBHBIX KPYTOBHIX IBUXKE-

puc. 1: MOTOmed letto 2.



OPUIMHATTBHBIE CTATBW. Knunudeckast HeBpOAOTHs

HUi1 HOraMu ObUTO YBEIMYEHO 10 60 MVH, YTO COOTBETCTBOBA-
JIO TMCTaHIUM, paBHOK 600 M. 3aHSTHS MPOBOIMIIMCH €Xe-
JHEBHO HA MPOTSIXKEHUM BCETO OCTPOTO MEPUOJa MHCYIbTA.

PoGotusupoBaHHas MexaHOTepamus MPOBOAWIACH IIPU COOT-
BETCTBUM CJICAYIONIMM YCIOBUSIM: Y OONBHBIX, CTPANAIOIINX
apTepUaIbHON THIEPTCH3MEH, CHCTOIMIECKOE apTepHalbHOe
naBneHue (CAJl) Ha MOMEHT Hayajia 3aHSATUI He TOJKHO ObLIO
npeBbiIaTh 220 MM pT. CT., AMacToanuyeckoe napaeHue (JAI)
— 120 MM pT. CT.; Y OOJIBHBIX, HE CTPAAIONINX apTepPUaTbHOM
TUNEPTEH3MER, U B Ciyyae MPOBEACHUS TPOMOOJUTUYECKOM
Tepanuu, ypoBeHb CAIl — He BbilIe 185 MM PT. CT., YypOBEHb
JOAJT — ue Beime 100 MM pT. CT.; YacTOTa CepACYHBIX COKpAIIle-
Huit (YCC) He meHee 45 u He OGonee 120 ynapoB B MUH; 4acTo-
Ta apixaHus (Y1) B ciydae, eciiv 6071bHON HAXOAUTCS Ha caMo-
CTOSITEJIEHOM IIBIXaHUH, He TOJIKHA OblIa peBHIIIATh 30 1bIXa-
HUil B MMH, a B ciydae nmpoBeneHust UBJI — orcyTcTBue necuH-
XpoHu3aluu 6ojbHOro ¢ anmnaparoM MBJI; Temnepatypa Tena
— He Bbimre 39°C.

Jl1s1 06pabOTKM MOJTYYEHHBIX JAHHBIX MCIIOIb30BAIM APAMET-
pMYECKHEe M HemapaMeTpUYeCKUE METOIBI CTaTHCTUYECKOTO
aHaIM3a. Bce BBIUMCIECHUS TMPOBOOWIM C MCIONb30BAaHHEM
nporpaMMbl STATISTICA 7.0. Paznmuus cuutanuch 10CTOBED-
HbiMU TipH p<0,05.

Pe3ybrathl

OCHOBHBIMH KOHTPOJIbHBIMM TOYKAaMM MCCJICNIOBaHMS Ha 21-¢
CYTKU MHCYJIBTa ObLIM: YPOBEHb CO3HAHUSI, CTENEHb HEBPOJIO-
TUYECKOTO NePUIINTA, TSXKECTh OOLIETO COCTOSHUS, YaCTOTa U
CTeTeHb TOMMOPTaHHOM HEITOCTaTOYHOCTH. B TeueHMe Bcero
octporo neproga OHMK ouenuBanucs BTDO — Kak ocTpblii
TpoM003 BeH HIKHMX KOHeuHocTel, Tak u TOJIA (datanbHast
1 HedartanbHas). Ha mpoTskeHny Beero nmepruoaa 3aHATHI Ha
TpeHaxepe C LeJblo OLIEHKHU 0e30MacHOCTH €ro MpUMEHEHUS
MIPOBOIIJIOCH HETIPEPHIBHOE MOHHTOPHUPOBAHUE CHCTEMHOI
TeMOIMHAMUKH, YaCTOTHI IbIXaHUS, CAaTypallii KPOBU M TEM-
nepatypbl Tena (MoHuTopbl PHILIPS IntelliVue MP 40,
Tepmanus), aHaTM3UPOBAIACh YaCTOTA U CTPYKTYPA JIETATbHBIX
MCXOMIOB, a TAKXKe KOJMUYECTBO Pa3BUBIIUXCS OCTOXHEHUIA.

Ha 21-e cyrku OHMK cpennuii 6amn mo NIHSS u IHKT B
TpyIIe ¢ TpoBeleHNeM POOOTH3MPOBAHHON MeXaHOTepaluu
coctapun Me=11 [LQ-8,UQ-25] m Me=15 [LQ-14,UQ-15]
COOTBETCTBEHHO, B Tpynmne KoHTpois — Me=15 [LQ-12, UQ-
19] u Me=15 [LQ-15, UQ-15] (p>0,05). TsxecTh cocTosiHMSA,
o mkaje APACHE I1 B rpymire ¢ poOOTH3MpOBaHHOM MeXaHO-
Tepanueir cocraBuia Me=6 [LQ-3, UQ-14] npotus Me=9

P060TVI3MDOBaHHaﬂ MEXaHoTepanus B paHHe# peaﬁmnmaumm 00NbHbIX C MHCYNIbTOM

CHHIpOM MOJIMOPTaHHOM HEZOCTaTOYHOCTU pasBuiict y 60%
6071bHBIX (n=20) OCHOBHOIA IpymIibl — B cpeaHeM Ha 4,0514,47
Me=3[LQ-2, UQ-4] cyrku OHMK u, xax npaBuio, Obl1 TIpeji-
CTaBJIeH MAaToJIOTHeN ABYX CHUCTEM: AbIXaTeJbHOM M CepleyHo-
cocynucroii. B rpymme kontponst CIIOH umen mecro y 67%
(n=22) GosbHBIX, B cpenHeM Ha 4,6413,42 (Me=4 [LQ-2,
UQ-6]) cyTkKM ¥ OBUT B OCHOBHOM MHOTOKOMITOHEHTHBIM.
CreneHpb monvopraHHoi MUCHYHKIMM, OlleHWBaeMast 1o IIKaje
MODS, B rpyrmie ¢ poObOTH3MPOBAHHOI MeXaHOTepaIei cocTa-
una Me=0 [LQ-0, UQ-1] nmpotus Me=1 [LQ-0, UQ-2] B rpyn-
e KOHTPOJIs1. CTaTUCTIIECKY 3HAYMMBIX AU MEXTY TPYTI-
MaMu BbISIBIIEHO He Oblto (p>0,05). OmHako mpW cpaBHEHUU
rpynn o Tsokectu TedyeHus CITOH ycraHoBieHO, UTO yacToTa
pazButusi MHorokomnoHneHTHoro CITOH B rpymme koHTposist
ObLTa 3HAYMMO BbillIe M cocTaBuia 41% ciydaeB npotus 14% B
rpy1e ¢ podboTu3npoBaHHO MexaHoTepamnueit (p<0,05).

Yacrora BTDO 6bl1a conoctaBuma B 00eMx IpyImax U cocra-
Busia 58% (n=19) B rpyrmre ¢ po6GOTM3UPOBAHHON MEXaHOTepa-
mueit u 61% (n=20) — B rpymme KoHTposi. B ocHOBHOIA TpyI-
Te YaCTOTa OCTPBIX TPOMO030B BeH HOT cocTaBmia 58% (n=19),
U3 HUX 3MO0J00MacHble TPOMOO3bl ((paoTTUpYIOLIME U TPO-
KCHMAJIbHOI JIOKaIM3aLuK) uMean Mecto y 16% (n=3) 60Jib-
HBIX, a B Tpyre KoHTponst — y 45% (n=15), u3 Hux amMb0110-
omnacHble TPOMOO3bI HabMIOAATUCh Y 33% GONMbHBIX (N=5), MpK
9TOM CTATUCTMYECKU 3HAYMMBIX PA3NTUYUNl MEXIY Tpyrnrnamu
BBISIBJIEHO He ObL10 (p>0,05).

B ocHosHoii rpynme TOJIA pa3unach y 12% GonbHbIX (n=4), B
cpemreM Ha Me=12 [LQ-9, UQ-15] cyrku OHMK. V mByx
0OJIbHBIX OTMEYAIOCh PA3BUTHE CYOMACCUBHON peLIINBUPYIO-
et TOJIA, y nByx — TOJIA menkux BeTBeii. Bo Bcex ciyvasx
MCTOYHMKOM TPOMOOSMOOIMH TMOCIYXHUI OCTPHIA TPoMOO03
I1y0oKux BeH Ho. Hu y omHoro 6ombHOro TOJIA He siBUnach
HETOCPEeCTBEHHO! WK CIIOCOOCTBYIOIIEH JTeTaTbHOMY UCXOY
NpU4YNHOM cMepTH. B KonTponsHoii rpymme TOJIA pa3Bunach y
33% (n=11) mauueHToB, B cpeaHeM Ha Me=6 [LQ-4, UQ-8]
cytku OHMK. Y 45% GonbHBIX (n=5) MMella MeCTO MacCHBHasI
u cyomaccuBHas TOJIA, KoTopast IBUIaCch HETIOCPEICTBEHHOM
MPUYMHON WM CIIOCOOCTBOBAJIA JIETAILHOMY MCXOMY MPaKTH-
4yecku y Bcex OOonmbHBIX. Y 55% GoJBHBIX (N=6) pa3Buiach
HeMaccuBHas HedartanbHasg TOJIA. Takum ob6paszoMm, mpu
CPaBHEHMHU MCCJIEOBAaHHBIX I'PYII ObLIO YCTAaHOBIEHO CTaTH-
CTUYECKM 3HauMMoe CHIKeHue yacTtoThl TOJIA B rpymme ¢
poboTu3npoBaHHOM MexaHotepamuei (p<0,05).

Tabmuua 3; TokasaTenu CUCTEMHON TeMOTMHAMMKY, CATYPaLMM KPOBM, YacToThl
,qmg(aumq 1 TemMneparypbl Tena [0 1 nocne npoBeaeH!s poéomsmposaH-
HOI# MexaHoTepanuu Hor*,

[LQ-6, UQ-12] B rpymme koHTpois (p>0,05). Takum oOpaszom, n Pocro-
CpaBHEHHE TPYMIT OONBHBIX 110 TSKECTH COCTOSTHMS, YPOBHIO ggﬁi"' Jo Havana ansTnii | Mocne OKOHYaHMA 3aHATHI Beg:ﬁ:?"
CO3HAHMSI, CTEMEHN HEBPONOTHYECKOTO Ae(UINTAa HA MOMEHT pwﬁ
OKOHYAHMs OCTPOTO IIEPHONa MHCYJIBTA HE BBISBHMIO MEXIY
HUMH CTATUCTIHYECKU 3HAYNMBIX PA3TNUHIL. 41 (Me=l}7[f(§ﬁ%’?80-19]) (Me=171?|lé7-1i65,’t Qg | O
. Carypams 96,84+1,93 97,25+1,83 _
Tabnuua 2: CpaBHeHMe HEBPOMOTMYECKOT0 W COMATUYECKOro CTaTyca O0NbHbIX _ _ p=0,0001
OCHOBHOVE 1t KOHTPOALHOIA rpyrin Ha 21-¢ cyTkut OHMK. Kpoe (Me=97 [1Q-96, UG-98]) | (Me=97 [L0-96, UQ-%9]
yee 80,71£15,59 81,23+15,17 050,05
OcHosHas rpynna | Tpynna koutpons | locToBepHOCTb (Me=78 [LQ-69, UQ-92]) | (Me=79,5 [LQ-70, UQ-91,5]) ’
(n=29) (n=20) pasnuyui ol 13821 44 13823 51 05005
LLIKT(6annb! ) Me=15 [LQ-14, UQ-15] | Me=15 [LQ-15, UQ-15] p>0,05 (Me=1438[:?3-112: ,8 l;0-154]) (Me=1337[|.7(i-11211 ,8 30-151]) '
i Hl ) i )
NIHSS (6anns) | Me=11[LQ-8, UQ-25] |Me=15[LQ-12,UQ-19] |  p>0,05 AL (Me=T7 [LQ-70, UQ-86]) (Me=T6 1070, Ua-84)) | P00
APACHE Il (6ans) | Me=6[LQ-3, UQ-14] | Me=9[L0-6,U0-12] |  p>0,05 Tewneparypa 37,22+0,6 312106 0=0,0004
Tena (Me=37 [LQ-36,7, UQ-37,7]) | (Me=37,1 [LQ-36,7, UQ-37,8]) !
MODS Me=0 [LQ-0, UQ-1] Me=1[LQ-0, UQ-2] p>0,05 "
* 0BLuee KONMYECTBO U3MEPEHUVE MO KAXZOMY M3 MapameTpos = 521
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Tabmua 4: ToKasaTenu CUCTEMHOW TeMOTMHAMMKW, CaTypauMi KDOBM, YacToTbl
[IbiXaHutA ¥ TemnepaTyph Tena fio v 1ocnie npoBeaieHIs POGOTU3MPOBAH-
HOIA MEXaHoTepanu pyk™.

Hocro-
Mokasa- . Mocne okoH4anus BEPHOCTb
Tenn no Hauana SaHaTHH 3aHﬂTMﬁ pasnu-
Yni
16.94£2,47 1672229
40 (Me=16[L0-16, UQ-18]) | (Me=16 [L0-15, U-18) | P 000
Carypauys 97,16+1,74 97,39+1,7 0,011
K0BH (Me=97 [L0-96, UQ-98)) | (Me=98 [L0-96.UQ-99]) | PO
81.46£13,9 82071354
oo (Me=T9 [l0-70, UQ-91]) | (Me=To[LQ-T2.UQ-9g) | P08
134.89219.69 1351721971
CAR (Me=134 [L0-120.U0-150]) | (Me=135[L0-120, UQ-14g)) | P~0.05
75 4021042 757721063
i (Me=74]L0-68,U0-82) | (Me=74[L0-T0, UQ-81)) | P00
Temneparypa 37,2+0,56 39,06+25,04 5005
Tera (Me=37,05 [[0-36.7, UQ-377]) | (Me=37[L0-36,7, UQ-376]) | P

* 0Buee KOMMYECTBO M3MEPEHMTE MO KaXaOMY U3 napameTpos = 521

JleTanbHOCTh B OCHOBHOIM Ipymie coctaBuna 12% (n=4).
HemnocpenctBeHHON NMPUYKMHON JIETATbHBIX MCXOIOB Y BCEX
3TUX OOJIBHBIX SBUJICS MHCYJIBT, OCJIOKHEHHBI OTEKOM TOJIOB-
HOTO MO3Ta CO CMEUICHUEM U CAABICHUEM CPEMMHHBIX CTPYK-
TYp U CTBOJIa MO3Ta. JIeTaJIbHOCTb B TPYIINE KOHTPOJISI COCTaBU-
na 39% (n=13), npuyeM NPUYMHON KaXIOTO TPETHETO CMep-
TeJIbHOTO Mcxoma obia TOJIA.

[Ipy cpaBHUTEILHOM aHaIM3e IOKa3aTeledl XM3HEHHO BaXx-
HBIX (DYHKIMI B paMKax OLEHKHM 0€30MacHOCTH METOIMKHU
BBISIBJICHO CTATHCTHYCCKH 3HAYMMOE TIOBBIIICHUE TeMITepaTy-
pol Tenia Ha 0,1° C, yBenmmueHMe caTypaliy KpOBU M YMEHBbIIIe-
HUE YacTOThbl AbIXaHWs IOCJE MPOBEACHUS MEXaHOTeparuu
HOI, a TaKXe TTOBHILIEHHE CaTypallii KPOBU TIOCTIe MEXaHOTe-
pamu pyk (p<0,05).

O0cyxaenne

[poBeneHHOE MCCIENOBaHKME HE BBISIBMIO 3HAYMMBIX Pa3iiu-
YMii MeXIy OCHOBHOM M KOHTPOJBHOIM Tpynmamu Ha 21-e
CYTKHM MHCYJIBTa [0 TMHAMKKE BOCCTAHOBJICHHS HEBPOJIOTHYE-
CKOT0 neUIINTa, IIPH YCIOBAY Havasa IIPOBEICHIS POOOTH3H-
POBaHHOM MeXaHOTepalluy B paHHME CPOKM MHCYJIETA B YKa-
3aHHOM pexume. OmHAaKO B OCHOBHOI IpyImie MMeTa MeCTO
TeHACHIINS K JIYYIIeMY BOCCTAHOBJICHHIO YTPAauYeHHBIX HEBPO-
Jornyeckux QyHkIuii. BoaMoxXHO, UTO nanbHelIee uccieno-
BaHME Ha OOJIBIIEM KOHTUHTEHTE OOJBHEIX MOATBEPIUT HAaIlle
TIPEIIIONIOXCHNE.

CIIOH pasBuBaics y BKIIOYEHHBIX B UCCIeIOBaHME OONbHBIX
OJIMHAKOBO YaCTO, HE3aBUCHMO OT IPOBEICHMS POOOTH3UPO-

Cnucok aurepartypsl

1. Jomawenxo M.A., Yepruxosa JI.A., lllecmakoséa M.B. u dp. Criocob
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BaHHO# MexaHoTepanuu. OJIHAKO B OCHOBHOI TPYIITE OH Mpo-
TeKaJI JOCTOBEPHO JIeTde 1 OB PEICTABICH B OCHOBHOM JBYX-
kommoHeHTHBIM CITOH, B TO BpeMst Kak B TpyIire KOHTPOJIS
oTMeuayioch oonee Tskesoe TedyeHre CITOH. Dro Moxer cBu-
JIeTETLCTBOBATH O 0E30ITACHOCTH IIPOBEACHMS POOOTH3HPOBAH-
HOW MEeXaHOTEPAIIMK Y MCXOLHO TSIKEIBIX OONBHBIX, HAXOMIS-
LIMXCS B OTIAEJEHUSIX peaHUMaLIKu.

[To pe3ynbraTaM HallIMX UCCIEIOBAHUI YaCTOTA OCTPBIX BEHO3-
HBIX TPOMOO30B HMXKHMX KOHEUHOCTEH MNP yKa3aHHOM PEXH-
Me 3aHATHUI He 3aBMCUT OT IpPOBEACHHUS POOOTU3UPOBAHHOIM
MEXaHOTepanuM, 4T0, BO3MOXHO, CBSI3aHO C HEIOCTaTOYHOM
MX MPONOKUTEbHOCTBIO, HE COOTBETCTBYIOLIEH PEKOMEHTYe-
MOH IJISL 300POBOIO YEJOBEKA CPEAHECYTOUYHOM AUCTAHLIMEH
XOAbOBI WM APYTMMU MPUYMHAMM, TPEOYIOLIMMU YTOUHEHMUS
(HampuMep, HapyOIEHHSMH TeMOPEOJOTMHM M TeMOCTasa).
Bmecrte ¢ TeM, BbIsIBIIEHA TEHASHLIUS K M3MEHEHHUIO XapaKTepa
TpoMOO30B ¥ YPOBHS TPOMOO3IMOOIUHN apTepUaNbHOTO pycia
JIETKUX: CHUXXEHUE YaCTOThl pa3BUTHUSI 3MOOJI00MACHBIX TPOM-
0030B B CUCTeME¢ HIMXKHEH IOJON BEHbl M, KaK CIeJCTBUE,
yMeHblIeHue yacToTel TOJIA B rpymme ¢ npopeaeHreM pooo-
TU3MPOBAHHON MeXaHOTepanuu, HECMOTPS Ha OOWHAKOBOE
KOJIMYECTBO MMIUIAHTHPOBAHHBIX KaBa-(UILTPOB B 00EUX
rpynmnax. B rpynme KoHTpons yaile pa3BuBajach MacCUBHas
TBOJIA, KoTopasi B TPETH CIydaeB SBUJIACH HEITOCPEACTBEHHOM
MPUYMHON CMEPTH WK CITIOCOOCTBOBAIA JIeTalbHOMY Mcxony. B
OCHOBHOM TpyIIre He ObLTO 3aperucTpUPOBAHO HU OJHOTO CITy-
Yasi CMEPTH, HeMOCPEACTBEHHOI MM COMYTCTBYIOLIEH MpUYM-
Ho#l kotoporo siBunack TOJIA. BeposTHO, 3TO MOXET OBITh
CBSI3aHO C U3MEHEHMEM MEXaHU3MOB Pa3BUTUSI BEHO3HOIO
TpoM003a U yCKOPEHHEM KPOBOTOKA B CUCTEME HUXXHE 010
BEHBI.

Takum o0pa3oMm, poOOTH3MPOBAHHAS MeXaHOTEparus ¢ Mpu-
MeHeHueM TpeHaxepa MOTOmed letto 2 kak MeTon paHHeil
peabwmmTanuy B yeaosusx OPUT, B 1.4, y 6onbHbIX Ha MBI,
Oe3omacHa, He YTSKeJsieT COCTOSTHUE 00JIbHOTO U TPeOyeT yJa-
CTUS He 00Jiee OJIHOTO CMEIMANUCTA JJIs TPOBECHUS 3aHATHUSI.
[MpoBeneHue 3aHATHI Ha TpeHaXepe B ITACCUBHOM peXUME
MOXET ObITh IEPBBIM ITAIIOM PaHHEH peadMIUTAIIK OOJIbHBIX
¢ uepedbpanbHbiM MHCynsToM B OPUT, moaroTaBivBaronmum
MAlMEeHTa K PaCIIUPEHUIO PEaOIUTAIIMOHHON POrpaMMBl 1
OKa3bIBAIOLIMM CHEPXHUBAIOIIEe BO3ICHCTBME HAa Pa3BUTHE
3M00JI00MAaCcHBIX TPOMOO30B BEH HOT, 1, KaK cleactsue, TOJIA,
SIBIAIONIEHCA B KaXIOM IATOM HabmogeHuu [3] Hemocpen-
CTBCHHOI MPUIMHON CMEPTH OOJBHBIX C TSKEIBIM MHCYJIBTOM.

[MponomxeHue uccieaoBaHUi MO0 pOOOTU3UPOBAHHON MEXaHO-
Teparmuy C YBEJIMYCHHOHN €XETHEBHON MPOIOILKUTEIBHOCTBIO
3aHSITUIA 1 Ha O0JIbIIEM KOJIMYeCTBE O0JIbHBIX OYIEeT CIIOCOOCTBO-
BaTh AAJbHEMILIEMY ITPOrPECCY B BOCCTAHOBJIEHUM YTpaYeHHBIX U
HapyIIeHHBIX (PYHKIINI, a TAKKE B CHIDKCHUH YaCTOTBI OMTACHBIX
OCIIOXXHEHHMI Y JINII, HAXOMSIINXCS B KPUTUYECKOM COCTOSTHUM,
BKJII0Yas MalEeHTOB, TpeOyroiux nposeaeHus UBJIL.
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Robot-assisted therapy with the use of MOTOmed letto 2 in complex early rehabilitation
of patients with stroke admitted to the intensive care unit

P.R. Prokazova, M.A. Piradov, Yu.V. Ryabinkina, G.I. Kunzevich, E.V. Gnedovskaya, L.A. Popova

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

Key words: stroke, early rehabilitation, intensive care unit, robot-assisted therapy

Objective: to assess the effect of early robot-assisted rehabilitation
(MOTOmed Letto 2) on neurological recovery, severity of the dis-
ease, the rate and severity of multiple organ dysfunction syndrome
and the rate of venous thromboembolism in acute stroke patients
during intensive care unit (ICU) stay, including patients who
require mechanical ventilation. This case-control study included
66 patients (49 males and 17 females, median age 59) with acute
ischemic stroke and cerebral hemorrhage admitted to ICU.
Patients were distributed into two comparable groups, interven-
tion (n=33) and control group (n=33), and monitored from
admission to day 21. Both groups received standard rehabilitation
from admission, and patients in the intervention group also
received robot-assisted arm and leg therapy. Groups had similar
median GCS, NIHSS, APACHE II, MODS scores on admission.
There was no significant difference in neurological and medical

outcome on day 21 (median GCS: 15 vs. 15, p=0.32; median
NIHSS 11 vs. 15, p>0.05; median APACHE 11 6 vs. 9, p >0.05;
median MODS 0 vs. 1, p >0.05 in the intervention and control
group, respectively). The rate of multiple organ dysfunction syn-
drome and deep venous thrombosis (DVT) on day 21 was also
similar in the intervention and control groups (60% vs. 67%,
p>0.05, and 57.6% vs. 45.4%, p>0.05, respectively). The rate of
severe multiple organ dysfunction syndrome, incidence of pul-
monic embolism (PE) and mortality rate were lower in the inter-
vention group vs. control group (14%, vs. 41%, p<0.05; 12% vs.
33%; p<0.05; 12% vs. 39%, p<0.05, respectively). Early robot-
assisted therapy in patients with severe stroke admitted to the ICU
was associated with significant reduction of PE rate, incidence of
severe multiple organ dysfunction syndrome and mortality on day
21, but did not influence neurological outcome and DVT rate.
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[1ryramMmaTHasg 3KCAaUTOTOKCUYHOCTD
IIPU pacCEeIHHOM CKJIEPO3€

AA. Pszannesa, B.M. Amiduposa, C.A. Fsanosa, A.C. Boiiko, H.M. Kpotenko

T'BOY BIIO «Cubupcxuii eocydapcmeennbiii meduyunckuii ynusepcumem» Munzopasa Poccuu;
OIBY «Hayuno-uccaedosamenvckuii uncmumym ncuxuteckozo 30oposws» Cubupcroeo omoenenus PAMH (Tomck)

TIposeden cpagrumenbHbili aHau3 YPosHS HelPOAKMUBHOL AMUHOKUCAOMbL 2AYMANAMA 8 CbIBOPOMKe Kposu y 17 npaxmuuecku 300posbix auy, u y 63 nayuen-
moe ¢ paccessHibim ckaepozom (PC) 6 3asucumocmu om muna mevenus, cmaouy, OAUMeAbHOCMY 3a001e6aHUS U UHEAAUOU3AYUY. Yposerb enymamama oka-
3aacs docmosepHo evitue y 6oavhvix PC (16,47+4,37 moas/micn) 6 cpasrenuu co 30oposvimu auvamu (11,31%3,08 umoav/mia). Lpu pemummupyiowem mune
PC on 6bin yeeaunen va 43,4 %, npu emopuuno-npoepeccupyiouem — na 45,3 %, npu nepsuuno-npoepeccupyrouem — na 66,3%. Ipu sx3ayepbayuu 3a601e8a-
HUSL KOHUEHMpayus enymamama 00Cmueand MaKcumanvHolx sHauenuii (18,44x3,44 umoav/mxn) 6 cpasnenuu ¢ pemuccueii (15,12+3,97 umons/mka).
JocmosepHbix usmereHuil yposHs Aymamama @ 3a6UcuMocu om OAUmeAsHoCY 3a001e8aHUS. U CMENeHl BbIPANCEHHOCIU UHBAAUOUSAUUL BbIS6ACHO He ObIAO.
Toayuennvie pesyabmamst Moeym Obimb UCHOAb308AHbL KAK 00UH U3 JONOAHUMEAbHbIX OUARHOCMUMECKUX Kpumepueg 04 onpedenenus cmaduu 3a001e6arus, a
KOHMPOAb HAQ yposHeM 20yMamama Modcem cmamv H08oi mepanesmuveckoii muuienvio npu PC.

Kimouesbie c/ioBa: paccessHHbIi CKIIEPO3, [IyTaMar, 3KCATOTOKCHYHOCTh

aCCeSTHHBIN CKJIEPO3 — XPOHUYECKOE IMPOTPECCH-

pylolee BOCIAIUTENbHO-IETeHEpaTUBHOE 3a0071e-

BaHue LeHTpaibHOU HepBHOW cuctembl (L[HC),

XapaKTepHu3yIoleecs: 00pa3oBaHUEM MHOXECTBCH-

HBIX 0YaroB AEMUEIMHM3ALUU, Mopaxaloliee JUI
MOJIOIOTO TPYAOCMOCOOHOTO BO3pacta U ObICTPO MPUBOMIS-
mee X K MHBamuau3auuu [2, 3, 9]. Ha cerogHsmHmii neHb
nokazaHo, uto PC sBisiercst My1sT(aKTOPHBIM ayTOUMMYH-
HbIM 3a0oseBaHueM [5, 10, 11, 13, 19], xots 1o cux mop He
pelIeH BOINPOC O IEPBUYHOCTH MOpPaXEHMS] HEPBHOU U
uMMyHHO# cucteM [1]. C ofgHON CTOPOHBI, 3TU CHUCTEMBI
MMEIOT BBICOKYIO CTEeleHb aBTOHOMHOCTH, a C OPYroil —
XapaKTepU3YIOTCS TECHBIMU M CJIOXHBIMU IBYCTOPOHHMMU
B3aMMOJEHCTBUSIMHU, B OCHOBE KOTOPBIX HAXOMATCS OMOXH-
Muyeckue mpoiecco [1]. YcraHosnaeHo, uyto npu PC umeer
MECTO ITaTOJIOTHS HeHpOHAIBbHOM TPaHCMHUCCHUHU, OOYCIOB-
JICHHas1, TJIaBHBIM 00pa3oM, IJIyTaMaToOM U €T0 HeipoaKTUB-
HBIMM METa0OJIMTaMU, C Pa3BUTHEM IKCAWTOTOKCHYECKOTO
MTOBPEXICHNS HEHPOHANBHBIX CTPYKTYP, PEeaKLUil OKUCIU-
TeJBHOTO CTpecca, MHAYKIMEH aKTUBATOPOB IIaTOJIOTMYE-
CKOTO aronTo3a v KJ1eToyHoii rubenu [3—5].

DKCaNTOTOKCUYHOCTb PACCMATPUBAETCS B KAYECTBE OIHOTO M3
BaXHBIX [IATOTEHETUYECKHUX 3BEHbEB IIPX MHOTMX ayTOMMMYH-
HBIX M HelipoJereHepaTUBHBIX 3a00eBaHUIX. [ToMUMO «Kitac-
CMYECKOTO» MeXaHM3Ma 3KCAWTOTOKCUYHOCTU BBIAENSIOT
TaKXKe «MeICHHYIO» MU «MeTab0IMYECKyI0» SKCAUTOTOKCHY-
HocThb [18, 20]. DT1a popmMa HeliponereHepaluyd MOXET UMETh
MECTO IpU HOPMAJBHBIX, He ITOBBINICHHBIX KOHIICHTpPAIMSIX
rIyTamaTta, HO IPM CHUXCHHOM 3HEPreTUYECKOM CTaryce
KJIeTKU. B 3TOM cityyae posib Tpurrepa ImaToJ0rMyeckKux mpo-
1eccoB urpaet HapyuieHue AT®-mponyivpyloniei hyHKIuKN
MHUTOXOHIPHH, YTO MPUBOAUT K TIOHIKEHHIO YPOBHS aKTUBHO-
ctu AT®-3aBrcuMbIx pepmeHTOB, B yacTHocTH Na/K-AT®a3,
OTBETCTBEHHBIX 32 IMOAIEePXKaHUE MEMOPaHHOTO MOTeHIMaNa
KJIeTKU. Kak pesysbrat, mpoucxoquT MeiieHHas Aemospu3a-
1S MeMOpaHbl KJIETKM, CHATMEe MarHueBoro 61oka NMDA-
perientopoB. [Ipy 3TOM M3NMUIIHEE TTOCTYIIEHUE HOHOB KaJlb-
sl B KJIETKY aKTUBUPYET psifi pepMeHToB (octonumnas,
SHIOHYKJIea3, MpoTea3 (KadblauHbl)), Pa3pylIaloOUIMX ILUTO-
30JTbHBIE CTPYKTYPHI, ¥ TIPMBOIUT K 3aITyCKY arlomnTo3a KIeTKH.
B kauecTBe 3KCATOTOKCMHOB MOI'YT BBICTYIATh L-IiiyTaMar u
[JIyTaMaTOMMMETHUKU (0-aMUHO-METUIIM30KCA30/IIPOITMOHAT,
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BUJUIADAMUH, KaWHAT, KBUCKBajnaT, N-MeTuin-D-acmaprart,
METWIIIIOTaMar v psf pyrux Berects) [17].

Ha ceropHsiHuii feHb ycTaHOBIEHA POJib IIyTamaTa B repe-
Jlaue HEPBHBIX UMITYJIbCOB Yepe3 IIyTaMaTepruieckie CuHar-
CHl TI0 BCEMY MO3TY M Y9acTHe €r0 BO MHOTHX ITpOIeccax.
ImyramaTHas cucTeMa — camas MOIIHas TpPaHCMUTTEPHas
cucreMa Mo3ra; bonee 40% Bcex CUHANCOB MO3ra — LIyTaMar-
HBIE, T.¢. Bo30yxmatomue. [lryramar sSBIsieTCs OCHOBHOM BO3-
oyxnatomeit amuHokuciaoroir B LIHC. Dnyramarepruueckue
HEeWpOHBI ObLIM OOHAPYXEHBI B KOpe OOJIBIINX TMOJNYIIApuii,
O0OHSITeJIFHOM JIYKOBHUIIE, THITTIOKAMITE, YePHOM CyOCTaHIINH,
Mo3zxeuke, cetyatke [1, 17, 19]. Kpome Toro, riayramarepruye-
CK1€ OKOHYaHUs 0OHApYXKeHbI TAaKXe B MUHIAIMHE, CTPUATY-
Me, Ha KJIeTKax-3epHax Mo3xeyka [17, 18]. Obmmenpru3HaHHBIM
SIBIISIETCS TAKXKE TOT (DAKT, YTO IIIyTaMaT — OCHOBHOM HeHpo-
MeIaTop 3aJHUX POTOB CITIMHHOTO MO3ra. [lyramar mpucyT-
ctByeT B 30—40% Bcex CHHAICOB TOJOBHOTO MO3ra, M3 HUX
80—90% pacrosioxeHbl B TeX 00J1acTsSIX Mo3ra, KOTOphle yya-
CTBYIOT B KOTHUTUBHOI1 00paboTKe — KOpe TOJIOBHOTO MO3ra U
runmokamrie [18, 20]. Panee coobmanock, 9To ypOBeHD ITyTa-
Mara YBeJIMYUBAICS B LePeOPOCITMHANIBHON KUAKOCTH Malu-
€HTOB C PEMUTTHPYIOIIUM M BTOPUIHO-IIPOTPECCHPYIONIIM
PC, a Takke B CHIBOPOTKE KPOBM [0 HACTYILICHHS KIMHUYE-
cKkoro peryausa [19].

B Poccuu OblIM mpoBeseHb! UCCIEeA0BaHMS, B KOTOPHIX ObLIO
JOKa3aHO, YTO JaHHAas aMUHOKHCIOTA MOXET BBICTYIIATh B
POJIM CUJIBHOTO HEHPOTOKCHHA, CIIOCOOCTBYS 3KCAUTOTOKCHU-
YeCKOMY MOBPEXAEHUIO HEPBHBIX KJeTOK [1, 3]. Y 60sbHBIX PC
MTOKa3aHO TOCTOBEPHOE ITOBHIIICHIE COIEPKAHNS B KDOBHU BO3-
OYXIaloIuX aMIHOKUCJIOT acrapTaTa W IJIyTamaTa, a Takxke
TOPMO3HOI aMUHOKHUCIIOTHI TaypuHa. ITpy 3TOM 0TMedeHa Tec-
Hasl CBSI3b ITOBBIIICHISI YPOBHS 3THX MEIMATOPHBIX AMITHOKIC-
JIOT C TSKECTbIO HEBPOJOTHMUYECKOTO NeHIIMTA, TEUCHUESM
00JIe3HN ¥ TOMMKOMN MOPaXeHMsl CYNMpaclMHAIbHBIX U CIIU-
HaJIbHBIX HUCXOMSLIMX IBUraTebHbIX cucTeM [1, 3].

HecMoTpsi Ha MHTEHCUBHbBIE MCCAENOBAHMS B HEUPOXUMUM,
MOJIEKYJISIPHON OMONOIMU, UIMMYHOJIOTUM U TE€HETUKE, ITHO-
Jorus u natoreHe3 PC ocTaloTcst HeBBISICHEHHBIMHU, TAKXE [0
CHX TIOP HET OTBETa Ha BOIIPOC O TOM, YTO SIBJISIETCS MPUYNHOU
BO3HMKHOBEHUS 000cTpeHuii. CoramacHo OfHOM U3 UMEIOIINX-
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¢ Touek 3peHusi, PC He aBngercd 00ne3HbIO MMMYHHOI
cucteMmbl [12]. TloatoMy paccMoTpeHHe MeTabOJMYeCKUX
HapyIIeHUH TIpY JaHHOM 3a00JICBAHUH 3aCTyXKUBAaeT 0COOOTO
BHUMaHMS.

ITanuenTs! 1 MeTOJIBI

Hamu o6cnenobanbl 63 mamuenrta (61,1% xenmud u 38,9%
MYXYHMH) ¢ 10CTOBepHbIM qarHo3oM PC [15, 16], Haxomsmmx-
cs ToN HaOMIOJeHMEM B HEBPOJOTUYECKOW KIMHUKE
CuOupCKOro rocymapcTBEHHOTO MEIUIIMHCKOTO YHUBEPCHUTE-
ta. CpenHuii Bo3pacT OOJBbHBIX HA MOMEHT OOC/IeIOBaHUS
cocrtapsin 36,5 net (ot 17 1o 59 et), cpenHuit Bo3pacT Havasa
3a0omeBanust — 30,1 et (12—47), AUTETbHOCTD 3200 I¢BaHUS
— 10,4 ner (ot 1 roma mo 19 ner). B xayecTBe KOHTPOJIbHOM
TPYNIBL ISt TaOOPAaTOPHBIX UCCIENOBAHUI OBITM BKIIOYEHDI
17 TpakTU4eCcK! 300POBBIX JUIL (6 MyXuMH, 11 XeHIIWH) B
Bo3pacte oT 17 no 60 jet. KpuTepusMu MCKIIOUCHUS U3 IIPO-
rpaMMbl 0OCJiefoBaHUS JJIs1 3MOPOBBIX JUL, U 0obHBIX PC
SIBJISUIUCD: BO3pacT Mosoxe 17 u ctapie 60 J1eT; mepuo 060cCT-
PEHUST XpPOHUYECKMX BOCHAIUTENbHBIX 3a00JeBaHUIA; HACIe-
CTBEHHbIE U MCUXMYECKUE OONE3HH, 37I0KaYeCTBEHHBIE HOBO-
00pa3oBaHuUs, AIKOTOJIbHAS M HapKOTHYECKasl 3aBUCHMOCTH;
OTCYTCTBUE MH(OOPMHUPOBAHHOTO COTTIACHSL.

HccnenoBanue mpoBeleHO ¢ COOMIOACHMEM OMOITUYECKUX
HOPM COTJIaCHO IPOTOKOJY, YTBEPXKAECHHOMY JIOKaJIbHBIM
STUYECKMM KOMUTETOM. B COOTBETCTBMM ¢ MEXIYHAPOIHBI-
MU kputepusmu auarHoctuku PC, y 46 (73 %) GONBHBIX
IWAarHOCTUPOBAH PEMUTTHPYIOLUIMI THII TeUeHHs OOJE3HU
(PPC), y 11 (17,5%) — BropuuHo-1porpeccupytomuii PC
(BITPC), y 6 (9,5%) — nepBuuHo-mporpeccupytomuii PC
(ITITPC). Cpenu obcnenoBanHbix ¢ PPC B cTanuu pemuccuu
HaOTI0aInCh 26 MALMEHTOB, B (hase 000CTpEeHUs OONE3HU -
20. Cpennuit Bo3pact nmauueHToB ¢ PPC cocrasun 37 net
(17-59), ¢ BIIPC — 45 ner (26—59) u ¢ IIIIPC — 51 rox
(37-57). Cpenuuii Bo3pact gebiota — 21,45%6,78 ner.
CambIM YyacTbiM cuMmnToMoM Jediota PC OblTM 3pUTENbHBIE
HapymieHus (25 9en. — 39,7%), Ha BTOPOM MecTe OKa3aluch
nupaMugHee paccTpoiicta (18 mamumenToB — 28,6%).
JlocTaTouHo yacTo 001e3Hb MaHU(ecTUpOBaa MOpakKeHMEeM
JYBCTBUTEIbHBIX CTPYKTYp (16 GombHBIX — 25,4%). Pexe
BCTpPEYaINCh MO3XEYKOBhIE HapylleHHs (4 IalMeHTa —
6,34%). BrIpaxXeHHOCTh HEBPOJOTMYECKOTrO AeULIMTA OLie-
HUBAJIaCh MyTEM OTPEACNEHUsT CyMMbI 0AJIOB HEBPOJIOTHYE-
ckoro nepunuta (mkama FS) m cremeHM WHBaIMAM3aLUU
(mkana EDSS).

KpoBb 1151 61o0ruueckux uccienoBaHuil Opauu u3 JOKTeBOI
BEHBI YTPOM, HaTolak. KOHIIEHTpaIio TiryTaMmaTa B CbIBOPOT-
K& KPOBU OMpPEAENSIn CreKTpoOTOMETPUIECKUM METOIOM
nipu A=450 HM, 1cIo/b3ysl Habopbl peareHToB Glutamate Assay
Kitt (BioVision, CIITA). IlpuHuun MeTofa OCHOBaH Ha OKHUC-
JIEHUU TIYTAMUHOBOW KUCJIOTHI B IJTyTaMaTAETUIPOTEHA3HOMN
peakuuu 10 ainb(a-keTormyrapata ¢ BbigeneHueM NADH,
KOTOPBII, B3aUMOJIEVCTBYSI C PEaTeHTOM, U3MEHSIET OKPAcKy
PEaKIMOHHO! CMECH, YTO PerucTpUpyeTcsl Ha crekTpohoTo-
MeTpe TIpY YKa3aHHOM BBIIIE JUIMHE BOJHBI. MIHTEHCUBHOCTH
OKpACK¥ PacTBOpa MPOMOPIMOHATEHA CONEPXKAHUIO TIYTaMU-
HOBOI KHUCJIOTHI B UCCNEAYEMbIX 00pa3liax ChIBOPOTKU KPOBU.
KoHIeHTpaluio TIyTaMHHOBO aMMHOKHMCJIOTH B 0Opasiiax
CBHIBOPOTKM BBIPAXKaTK B HMOJIb/MKJL.

CraTHCTUIECKUI aHAIN3 JaHHBIX TPOBOIWIN C MCIIOTh30-
BaHMEM TaKeTa NMPUKIAAHBIX porpaMM Statistica, Bepcust
6.0 11 Windows (StatSoft.Inc., 2001). Beibopku nposepsi-
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FnyTamaTHaﬂ 3KCAVTOTOKCYHOCTb NPW PACCEsSHHOM CKNIEpo3e

JU Ha HOPMAJbHOCTb pACHpPEACNeHUs 10 KPUTEPUIO
KonmoropoBa—CmupHoBa. JloCTOBEpHOCTb pa3iuyuii
ompenessi o t-kputepuio CThIOIEHTA U C MCIIOIb30Ba-
HueM HemapameTrpuueckoro U-kputepus MaHHa—YuTHU
JUTS He3aBUCUMBIX BBIOOPOK. Paznnyuus cuutanu ctaTUCTHU-
YeCKM 3HAUMMBIMM TP JOCTUTHYTOM YPOBHE 3HAUMMOCTH
p<0,05.

Pesyisrathl H 00CYxKIeHNE

B pabote OBLTO YCTAHOBIECHO, UTO TIOKA3aTE/IM [TyTaMaTa Ipu
PC cratuctuyecku 3Haunmo Bbiie (16,47+4,37 HMOJIb/MKIT) B
CpaBHEHMH CO 310poBbIMU JuaMu (11,3143,08 HMomb/MKI,
p=0,000019). Bt0 cormacyercs ¢ paHee IOTYICHHBIMU TaHHBI-
Mu [6]. YBenuMueHUe KOHLEHTpAlMU IIyTaMaTa B CHIBOPOTKE
KpoBU 00/1bHBIX PC ObLTO €AMHO00PAa3HBIM MPU Pa3HbIX TUIAX
U CTAIUSIX TeUeHMS 3a00IeBaHUSI — HAIIPUMep, KaK Y IMalieH-
toB ¢ [IITPC, Tak u B cTagun 0o0OCTpeHUs MpU APYTUX TUIAX
TeyeHus 3a00eBaHus. YPOBEHD [lyTaMara y alueHTOB, CTpa-
natomux PPC, 61 yBenmueH Ha 43,4% OTHOCHTENILHO TT0Ka3a-
Teseil B KOHTponbHO# rpymme, npu BITPC — Ha 45,3%, npu
[ITPC — Ha 66,3%. MexXTrpymmnoBbIX OTINYMIA B KOHIIEHTpa-
uuu rmyramarta ipu PPC u BITPC BrisiBieHo He 06110, Hapsiny
C 3TUM HauboJee BLICOKUI YpPOBEHb ITyTaMaTHOM 9KCaWTOTOK-
cU4YHOCTU, 00HapyxeHHbIi ipu [TTTPC, BeposiTHee Bcero, CB-
3aH C BRICOKIIM TEMIIOM HapacTaHMsI KaK BOCIIAUTEIBHBIX, TaK
U HENpONEreHepaTUBHBIX MPOLECCOB, YTO B CBOIO OYEPENb
NIPUBOIUT K BBICOKOK CTeNeHW WHBAJIMAW3ALMU U SIBJISETCS
IUIOXUM IIPOTHOCTUYECKHM ITPU3HAKOM.

[MTony4yeHHBIe pe3yabTaThI MIPeACTaBIeHB B TA0M. 1 11 2.

Tabnmuia 1: KOHLEHTpaUus rayTamara B CbiBOPOTKE KpOBM 60MbHbIX PC B 3aBUCHMO-
CTM OT Pa3NnHbIX TUNOB TeyeHws 3abonesaug (M+SD).

Konuextpauns 3”ﬁ3°:b'e B(Iﬁlr%"' PPC BMPC nnrc
rnyTamara n=L1‘7 n= 63 n=46 n=11 n=6

[nyTamar,

KO 11,31£3,08 | 16,47+4,37 | 16,23+4,13 | 16,45+5,76 | 18,83+3,65

P (U-ect) - p=0,000019 | p=0,002509 | p=0,035846 | p=0,000169

T86J1V|Ll,a 2: K(())HLleHTSaLlVIﬂ rNyTamara B CbiBOPOTKE KPOBK B 3aBUCUMOCTY OT CTafun
PC (D).

BonbHble PC: Bonbhble PC:
KoHuenTpaumsa | 3popoBbie nMua
rnyTamara n=17 per:ggm 060:3%"“
[nyTamar,
MO, T 11,31£3,08 15,12+3,97 18,44+3,44
P (U-recr) - P=0,001807 szgggggg?

Mpumeyanve: P — FOCTOBEPHOCT Pa3nv|Mit 3HYEHWiA MK CPABHEHMe C TYNNOiA KOHTPONS; Pi — [I0CTOBEPHOCTb paanit-
YWt MEXTY NOKA3ATENAMM NaLIMEHTOB B COCTORHAW PEMMCCHM 1 NpH 0GOCTDEHNM.

KiuHuyeckuMM Mpu3HaKaMy PeMUCCHM CUMTAIUCE: YIIydlle-
HHUE COCTOSTHMS OOJIBHOTO B BUIEC YMEHBIICHNUS BEIPAXXEHHOCTH
WM WCYE3HOBEHUS] CHMMITOMOB JJIMTEbHOCTBIO HE MEHee
1 mecsa. KputepusiMu 000OCTpeHHMS SIBISJIMCH: IOSIBJICHKE
HOBOII HEBPOJIOTMYECKOM CUMITOMATUKH, BBISBISEMOI IpU
KIMHIMYECKOM OOC/IEeIOBAaHUU M COXpaHSIOLIEics He MeHee
24 yacoB. bbu10 ycTaHOBIEHO, UTO MPU 0OOCTPEHUU KOHLIEHT-
palMs IlyTaMaTa B ChIBOPOTKE KPOBU 10 OTHOILIEHHIO K KOHT-
poJito yBeanyeHa Ha 63,04% (B 1,63 pasza), a B CTaliM peMUC-
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cun — Ha 33,68% (B 1,34 pa3a). [Ipu MeXTpYIIIOBOM CpaBHe-
HUY TTOKa3aTelNeii TyTaMara y 00JIbHBIX B CTAIUN 000CTPEHHS
WM peMUCCHU ObUTO BBISIBJIEHO, UTO MPU 9K3aLepOaluu ypo-
BEHb  [JyTamMaTra  CTaTUCTUYECKM  3HAYMMO  BBIIIE
(18,44+3,44 amoms/Mxi, p<0,000001), yem B ase pemuccun
(15,12£3,97 amons/Mki1, p=0,001807). DTO mOKa3bIBaeT, YTO
aKTHBHBI ayTOMMMYHHBIN TIpOleCC, 3aMyCKAIOLIUN LeJblii
KacKaJl BOCITAIUTEIBHBIX N3MEHCHNH (B T.4. (DeHOMEH 3Kcaii-
TOTOKCHYHOCTH), IPOTEKAIOT MAPaJIeIbHO, YTO TIOATBEPKIACT
KOMILIEKCHOE B3aUMOJIeHCTBIE UMMYHHOI M HEPBHOI CUCTEM.

Bricokuii ypoBeHb ri1yTamMata y 6oabHbIX PC Habmonaetcs yxe
B He00Te 3a00JIeBaHMs, MaKCHMMAIbHO YBEIMYCH B CTaIuH
9K3alepOalny U COXPaHSIETCSl HAa BCEM MPOTSKEHUU 3a00J1eBa-
Hus. BMecTe ¢ TeM, MMeIoTCs IEpUObl KOJIeOaHUS KOHILIEHTpa-
UM TJIyTamMaTa B 3aBUCHMOCTH OT €CTECTBEHHOTO TEUCHIS
6one3nu. CaMoe 3HAUMTETbHOE YBENUYCHUE KOHIEHTPALUU
IIyTamaTa UMeeT MecTo Bo BpeMs peuuauBa PC, 4to mMoxer
CITY>KMTh TUATHOCTUYECKUM KPUTEPUEM IJIsI OTIpedeICHIS CTa-
11K 3a00J1€BaHUSI.

B xone uccinenoBaHust OTHOBPEMEHHO OIIEHMBAJIACh KOHIICHT-
pauus TyTamMata B 3aBUCHMOCTH OT CTENEHU TSDKECTH II0
mxkane EDSS [14]. Bce mauueHTH ObIIM pa3ieseHbl Ha JBe
IPYIIIBL: C JIETKOM M TSIXKEJIOM CTEIECHSIMU IIOPAXECHUS.
Ipanmarust ocymiecTBisIach ClEAYIOIUM 00pa3oM: JieTKas cTe-
neHb EDSS — 10 3,5 6amnos, Tsxenas crenedb EDSS — o1 4 o
9 6amnoB. Copok Tpu (68,25%) naleHTa COCTaBUIU IPYIIITY C
JerkuMu mpossieHusmu o mkaine EDSS, 20 (31,75%) — ¢
TSDKEJIBIMM. YCTAHOBIEHO, YTO  IOKa3aTelM IjyTamara
(11,31%3,08 HMOJIb/MKIT) OBLIM CTATUCTUYECKY 3HAUMMO BBIIIIE
IO CpaBHEHMIO TPYIIIOM KOHTpOJId. BMecTe ¢ TeM, 3HAUMMBIX
pasaMuuii MEXIy IPYIIIAMU C PA3INYHON CTENEHBIO TSLKECTH
HE YCTaHOBJICHO. BaxHo#l sIBISIach OllEHKA JUIMTEIbHOCTU
3a00s1eBaHus. B aHanusupyemoit rpymnme 40 maiyeHToB UMeIH
JITeNTbHOCTD 6ose3Hu 1o 10 ner, a 23 — 6omee 10. ITokasaHo,
YTO KOHLCHTpAlMs INyTaMaTa 3HAauMMO He pasjiMyaeTcs y
MALMEHTOB C PA3TUYHON ITUTETbHOCTEIO 3a00meBaHus. Takum
00pa3oM, YBEJIMYEHHBI YPOBEHb I[IyTaMaTa B CBhIBOPOTKE
KpoBH y nanueHToB ¢ PC He 3aBuces HU OT CTENIEHU MHBAJIK-
JU3alMK, HU OT cTaxa 3abosieBaHus (Tab1. 3).
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Tabmaua 3: KOHUEHTpaLWs! riyTamara B ChIBOPOTKE kpoBy 60MbHbIX PC B 3aBICHMO-
CTI OT JUMTENBHOCTY 3a00NEBaHNS 1 CTENEHM TAXeCT No wkane EDSS

(M+SD).
Onurens-
Taxenas
Jlerxkas HOCTb | [IMTENbHOCTL
K‘;I"n“f:";a_' 3“::50:”9 cTeneHb c{gggg" 3a0onesa- | 3a0onesanus
u MaT‘g n=L1t7 (EDSS no 4) cabiwe 4) Hus 6onbiwe 10 ner
n=43 n=20 | A0 10 ner n=23
n=40
mﬁ:}ﬁm 11313,08 | 16,644,20 | 16,1479 | 1652£471 |  16,38+3,80
_ Pi=0,6566 | ,_ Pi=0,904 _
P (U-Tect) P=0,000015 P=0,001154 P=0,000106 P=0,000061

Mpumeyarme: P — [OCTOBEPHOCTb PasAMyMil MO CPABHEHVIO C rPYNNOiA KOHTPOAS; Pi — OCTOBEPHOCTL Pasnusvid npyn
CPaBHEHuV rpynn Mexly coboit; nerkas ctenenb EDSS — no 3,5 6annos; Taxenas crenetb EDSS — ot 4 10 9 6annos.

YcranosneHHOe 6oJiee BBICOKOE COfiepXKaHusI IIyTaMaTa B ChIBO-
POTKe KpoBU B (pazy oboctpenust PC mo cpaBHEHUIO ¢ peMUCCH-
el yKa3pIBaeT Ha aKTUBAIMIO JAHHOTO HEMPOTPaHCMUTTEPA U
MOXET TI03BOJIMTH MCIIONB30BaTh KOHIICHTPAIMIO TIyTamaTa B
KA4yeCTBE OJHOTO M3 OMOXMMUYECKHUX MapKepOB ISl OIpelelie-
HUS cTamuy 3aboneBaHus. BBICOKast KOHIIEHTpaIMs IlyTaMaTa
IpK SK3aUepOaLy, BEPOSITHO, BhI3BaHA HaMOOJIEe TSDKEIbIMU
MeTa00IMYECKMMM M3MEHEHMSIMU, B YaCTHOCTH, peakKIMsIMU
OKHMCJIUTEIBHOTO CTpecca, Pa3BUTHMEM CHHIPOMA SHAOTEHHOU
MHTOKCUKALMK 1 1p. [8]. CrencTBreM S5HIOTOKCHKO3a SIBIISIETCS
ycyrybneHue TeueHus 3aboneBaHus [4—8§].

Takum 00pa3oM, B paboTe MOATBEpXJACHA HEraTUBHAS POJIb
[IyTAMATHOM 9KCAUTOTOKCMYHOCTH B IIPOrPECCHPOBAHUU
JEeMUEIMHU3ALUMN U HelpoJereHepaTUBHBIX M3MEHEHUI HpH
PC. KommiekcHoe ucciienoBaHue oKasaTeNeid IIyTaMaTHOro
oomena mpu PC mosBoisieT pacuiMpuTh IMPEICTABICHUS O
naroreHese 00JI€3HM, ONPEAEIUTh PAaHHUE AMATHOCTUYECKUE
OuoMapKephl MaTOJOTMYECKOTO MPOLecca, a TAKXKe 000CHOBATh
MATOTeHETUYECKUE MPUHLIUIILI KOMIUIEKCHOM HelpoMeTabo-
ndeckoii Tepanuu. KoHTponb Hal ypoBHEM ITyTaMara MOXeET
CTaTh HOBOM TepaneBTHYECKOM MuIIeHbIo Tipu PC.
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Glutamate excitotoxicity in multiple sclerosis

A.A. Ryazantseva, V.M. Alifirova, S.A. Ivanova, A.S. Boyko, N.M. Krotenko

Siberian State Medical University, Ministry of Health,
Research Institute for Mental Health, Siberian Brunch of the Russian Academy of Medical Sciences (Tomsk)

Key words: multiple sclerosis, glutamate, excitotoxicity

A comparative analysis of the level of neuroactive amino acid
glutamate in the blood serum of 17 healthy individuals and 63
patients with multiple sclerosis (MS), according to the course,
stage and duration of the disease and disability, was per-
formed. The level of glutamate was significantly higher in MS
patients (16.47+4.37 nmol/pl) compared to healthy
individuals (11.31£3.08 nmol/pl). It was increased by 43.4%
in relapsing-remitting type of MS, by 45.3% in secondary pro-
gressive MS, and by 66.3% in primary progressive MS. In

exacerbation of the disease, glutamate concentration reached
maximum values (18.44%£3.44 nmol/ul) compared to
remission (15.124+3.97 nmol/pl). No significant changes in
the levels of glutamate depending on the duration of illness
and severity of disability were found. The obtained results can
be used as one of additional diagnostic criteria for determin-
ing the disease stage, and control over the level of glutamate
may become a new therapeutic target in MS.
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TpaHCcKpaHMuajlbHast MAarHUTHAas
CTUMYJISILINS B KOMILUIEKCHOM
Teparnuu SIWICIICUN

B.B. Epcrurnees, O.B. Kucrenn

beaopycckas meduyunckas axademus nocreduniomHoeo oopazosanus (Munck, beaapycs)

TIpedcmasnen ananus peyavmamos KAuHU4eCK020, anekmposruedaroepaguueckoeo (I3I) u eiiposusyanuzauuornoeo uccaedosanuii 19 nayuenmos ¢ nu-
JAencuieil, KomopbiM KPosedeH Kype pummuHeckoii mpanckpanuanbhoi macnumuoii cmumyasuuu (p TMC) napsdy ¢ npuemom cydmepanesmuueckux 003 aHmu-
Kkongyavcanmos. Yemarosnero, umo pTMC wacmomoit 1 Ty Huzkoil unmercusHocmu Hao npoexuueii 8Uco4Hol 00U 6 COMeMAHUU ¢ AHMUKOHGYACAHMAMU
CHOCOBHA yMeHbUAMb HUCA0 INUANMUMECKUX NPUCHynos 8 Hedeato Ha 91,9% 6 meuenue kypca darroil npoyedypol u Ha 75% — cnycms mecay nocae 3aeep-
uienus covemannoi mepanuu. Kypcosoe npumenenue p TMC npusodum K ymeHbueHui0 Koau4ecmed UHMePUKMAnbHbix paspsacos U Yucad RAyUeHmos ¢ uhme-
PuKmansHblMu snusenmudeckumu III-enomenamu, umo nabaroaemcs He moabko 8 nepuod nposederus CMUMyASYUY, HO U 8 meveHue nocaedyrouux 4—12
Hedenb. MacHumuas cmumysayus 8bi3vieaem 00120CpouHble uzMerenus 6 kapmune DI — yeeauerue undekca u yayuuienye YacmomHo-npoCMPaHCMBeHHOi
CIPYKMYPbl aAb(a-pumma, cHudCceHye UHOeKca mema-pumma u namoaoeueckoeo bema-pumma, ymeHblieHue Koauuecmea u pazmepos (oxycos mema- u
ema-pummos. Ilpumenenue pTMC nuskoil wacmomol U UHMEHCUBHOCIU 8 KOMAACKCHOU Mepanuy nusencuu emecme ¢ cyomepanesmuueckumu 003amu
AHMUKOHBYALCAHMO8 NO360ASEM U30eHCamb pazeumus noboYHbIX SPpexmos, obecneuusas bicoKYI0 HPOMUBOCYOOPOICHYI0 HPPeKmugHoCb.

KimoueBbie cjioBa: smmencus , JCYCHUE, pUTMUYCCKAA TpaHCKpaHAAJIbHAA MarHUTHAA CTUMYJIALNA

OBPEMEHHBIE BO3MOXHOCTHU JIEUCHHUST SMUIETICUMU, MOBBIIEHUSI YacTOThl MOOOYHBIX 3(deKToB, Hebnaronpu-
KOTOpBIE OCHOBaHbBI Ha JUTUTENBHOM DPETYISIPHOM STHBIX JIEKAPCTBEHHBIX B3aMMOACHCTBUI U T€PATOTEHHOCTH, a
MpUueMe aHTUAMUIeNTUIECKUX mpenapatos (ADII), TaKXe TPYIHOCTHU B OLIEHKE 3((HEKTUBHOCTH U TOOOYHBIX MTPO-
MO3BOJISIIOT IOCTUYb PEMUCCUU JIMOO YMEHbIIEHHUS SBJICHWIA OTIEIBbHOTO Mpemnapara. JlekapcTBeHHbIEe B3aMMOIEH -
KoJIM4ecTBa MpUCTYIoB y 60—70% malueHToB. CTBMSI YaCTO CTAHOBATCS MPUYMHON YMeHblIeHUS 3(DdeKTrB-
HeobxonvMeiM ycioBreM TaKOTO pe3yJbTaTa SIBJSETCS Mpa- HOCTY JIEYEHUS U Pa3BUTHUS TIOOOYHBIX peakuuii [3, 24, 25]. B
BUJIbHOE OTpeeIeHUE TUIIA TIPUCTYNOB WK (POPMBI SMUNIET- CBOIO OYEpe/ib JIEKAPCTBEHHbIE B3aUMOJEUCTBUSI MOTYT OBITh
CUM ¥ Ha3HAYEHME COOTBETCTBYIOLIMX MTPEMapaToB. ANIUTUBHBIMU, CUHEPTMYHBIMU WM aHTaTOHUCTUYECKUMU U
UMETh TMOJIOXUTENIbHOE JIMOO OTPULATENBHOE BIUSIHUE WU
Penykiins 4acToThl MPUCTYIOB SIBISETCS CIOXHOW 3alayeit; HPUBOIUTH K KOMOMHALIK 3TUX 3(PHEKTOB.
JUISL 3TOTO HEPEIKO MPUXOAUTCS HEOAHOKPATHO MEHSTh aHTHU-
KOHBYJIbCAHTBI M MX JO3bI, a TAKXXe KOMOMHALIUU MPUMEHSIe- MexaHusm jaeiicTBusl ucnofib3yeMbix ADIT pasznuyeH, mis
MBIX MpernapaToB. BaxHoii mpobiaemoit ocraercs Ge3omac- OONBIIMHCTBA U3 HUX OH TOJTHOCTBIO HE M3YYEH.
HOCTb, IEPEHOCUMOCTh ¥ BOZHMKHOBEHUE MOOOYHBIX 3(pdek- OCHOBHBIMU TPENIOJaraéMbIMU MEXaHU3MaMU SBISIOTCS
ToB ADII. JlocTaTOYHO YacTO HeTaTUBHbBIE MOCIEACTBUS Tepa- 0J0Kaa BOJBTaX-3aBUCUMBIX MOHHBIX KaHAJIOB, MOBBIIIE-
M1U, 00YCIOBIEHHbIE TOOOYHBIMU PEAKIIUSMU, MOTYT IPEBOC- HUe aKTUBHOCTU MHruOutopHoit TAMKepruveckoil cucre-
XOUTD TIOJIOXUTEbHBIN PE3YbTaT KyMMPOBAHUS IPUCTYIIOB. MBI U CHUKEHUE aKTUBHOCTH BO30YKIaI0IIEH ITyTaMaTepru-
DBoabIIMHCTBO aHTMKOHBYJBCAHTOB OKAa3bIBAIOT HETaTUBHOE 4ecKol cucteMbl Mo3ra. Mcmoib3oBaHUE B TONUTEPANUU
mussaue Ha LIHC, ncuxumueckyto cdepy U KOTHUTUBHBIE koMOuHauyu ADII ¢ oTHUM U TeM Xe MEXaHU3MOM JeViCTBUS
(byHKIMH, HEPEKO TPAHC(HOPMUPYIOT KITMHUYECKOE TIPOsIBIIE- MOPO¥ MPUBOAUT HE K MOBBILIEHUIO 3P PeKTa, a K BEpOSITHO-
HUe 3a00/IeBaHUS U M3MEHSIOT 3JeKTPO(MU3UOIOTUYECKUE CTU YCUJICHUS TIOOOYHBIX PEAKIINA.
moKasaTeu, YCJIOXHsS TeueHue smuiencuu. Hexoropsie
[0OOYHbIE PEAKLMK CBA3AHbI C BIUSHMEM IPENapaToB Ha dep- B cBs13U ¢ BhIlIeyKa3aHHBIM HEOOXOAUM MOUCK COBPEMEHHBIX
MEHTBI TIEYEHH, BBI3BIBAS WX MHIYKLIMIO W MHTMOMPOBaHHE, CTpaTeruii ¢ UCMOIb30BAaHMEM KOMOMHAIMIA MPOTUBOCYIO-
BBITECHSIS IPYTHE IPETIapaThi U3 CBsi3eil ¢ OekamMu. DTH peak- POXHBIX CPENCTB B MUHUMAJIBHBIX 033X ¢ HEMEIUKAMEHTO3-
IIMH TIPUBOISAT K TOBBILICHUIO CKOPOCTH MeTaboIm3ma, CIo- HBIMU CPEACTBAMU U PU3NYECKUMU (aKTOpaMu, TAKUMU KaK
COOCTBY CHMXXEHMIO IUIa3MeHHOK Kouuenrtpauun ADII. pUTMMYECKasl TpaHCKpaHWalbHAs MarHUTHAs CTUMYJSIIUS.
Yacrora mo6oyHBIX 3 HEKTOB U OCTOXHEHHI AHTHITIIIETITH- JlaHHOE HanpaBJIeHMe HAYMHAET JOCTATOYHO AKTUBHO M3y-
YECKOM TE€paIlnM OCTACTCA JOCTaTOYHO BBICOKOU U COCTABJIACT, YaTbCd B 3KCHepI/IMCHTaI[bHOI71 U KJIMHNYECKOU HEBPOJIOTUN
IO JAHHBIM pa3HbIX aBTOpoB, 7—25% [1, 2]. (4, 10-12].
[Ipn BO3HMKHOBEHMM HEMPHEMJIEMbIX TOOOYHBIX SIBICHUI Mexanusmbl pTMC cBs3aHBI ¢ €€ BOBMOXHOCTBIO BBI3bIBATh
TIPUXOAMTCS OTKA3bIBaTbCSl OT MpHMEMa Mpernapara Jaxe Tph 3 heKThl 10ATOBPEMEHHOTO MOCTCMHANITUYECKOTO TOPMOXe-
yCJAOBUU €T0 3(PMEKTUBHOCTY B OTHOIIEHUU KOHTPOJS MpU- HUSI B BO30YXIAIOIIMX HEWPOTPAHCMUTTEPHBIX CHCTEMaxX W
CTYIIOB ¥ HA3HAYUTh HOBYIO CXeMY Teparvu. PEeayKIMIO BO30OYIMMOCTH HEHPOHOB 4epe3 MHAKTUBAILIMIO
BOJIBTaX-3aBUCUMBIX KaHaoB |18, 19]. [Torck HOBBIX METONOB
[Mpubmm3uTenbHO y 39% MalMEHTOB ¢ AMIIENICUel TpeOyeTCst HEUPOCTUMYNISIIMM HAMpaBieH Ha ONTUMHU3ALMIO PEXKUMOB
MpoBeeHUe MoauTepanuu. B pesynbrate BOZHUKAIOT PUCKU BO3IEUCTBUS, KOTOPbIE MO3BOJIST CHU3UTH TEPANEBTUYECKYIO
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JO3UPOBKY aHTMKOHBYJbCAHTOB M 00ECHEUUTh HUBEIMPOBA-
HUe UX MOOO0YHBIX 3P HeKToB. KOHEUHBIM 3TallOM UCIIO0Ib30Ba-
HUS aJbTepHATUBHBIX METOIUK JIEUECHUS SITUIIETICUU SIBJISCTCS
CHIXXEHME BEPOSITHOCTY BO3HUKHOBEHUS U PacIpOCTpaHeHuUs
MapOKCU3MaJIbHOM aKTUBHOCTH C €€ KIMHUYECKMMU TIPOsIBIIe-
HUSIMU.

Paspaborka crpareruii iedeHust SMUNETICUM TIPEXIE BCEro U3y-
YaeTcs Ha PasaMYHbIX MOJAENSIX KCIIEPUMEHTAIbHBIX CYI0POT
(TecT MaKCUMAJBHOTO BJIEKTPOIIOKA, KOPa30JoBasi U MUKPO-
ToKcHHOBas mpoobnl). ITokazaHo, uro pTMC crocobHa u3me-
HSTb CTPYKTYPY ¥ MPOIOJIKUTEIBHOCTD (ha3 MpuIaaka B TECTE
MakcuManbpHOro anektpoinoka. Haubonee sdpdexTuBHBIM
PEXMMOM MarHUTHOW CTUMYINSILIMU oKa3anach yactora 1 [ix
MHTEHCUBHOCTHIO 20% OT MakcUMaJbHON MarHUTHOW WHIYK-
uun (MMHU), 4T0 MpOSIBISLIOCH OTCYTCTBUEM MAKCUMATBbHOI
SKCTCH3UM 3aJHUX KOHEYHOCTEH U PEOYKLMEH UIMTEIbHOCTU
(eHoMeHa neganuposanud [6, 8, 22, 23].

IMonyyeHHbIe B KOPa30JI0BOii MOJIENM CYIOPOT TaHHbIE TTOKa3a-
JIM, 9TO MHOYKIMS MAarHUTHOTO TOJIS OKA3bIBaeT BIWSHME Ha
Bce (ha3bl MpuUMaaka. B axcneprMeHTaNIbHBIX CepUsIX Hanboee
YETKO MEHSIOTCS TaKKe MapaMeTphl, KaK ITOPOT CYAOPOXHON
TOTOBHOCTU (JIATCHTHBIN IIEPHOIN MMOKJIOHYCOB), a TaKXe
KOJIMYECTBO XXMUBOTHBIX, 3alIMIIEHHBIX OT CYA0pOr B 3 1 5 Oa-
JIOB; HAOJIIOMAeTCs TaKXe 3HAYMMOE YMEHBIIEHNE TIPOIOIIKHI -
TenbHOCTH ipunanka. [posenenne pTMC mpUBOIMT K OTCYT-
CTBHIO KJIOHMYECKHX CYIOPOT KaK OCHOBHOTO IIOKa3aTes
AHTUKOHBYJIBCUBHOTO JeUCTBUS y 50% KMBOTHBIX MpU
UCIIONb30BaHUHU pexuma yactoToit 1 [ir unTeHcuBHOCTBIO 20%
or MMMU [7, 8, 22, 23].

ITpoBeneHHOe Ha MUKPOTOKCMHOBOM MOJEIM CYAOPOT MCCe-
JIOBAHWE TaKXe TO3BOJMUJIO BBISIBUTH MPOTHUBOCYIOPOXHOE
neiictere pTMC B OTHOIICHMM PEIyKUIUH Pa3IMYHBIX IIPO-
sIBIEHUM Tpunagka. JIaTeHTHBI mepuoJ Hayana Cyaopor
VAJIMHSICS B Oonblleil crenieHy npu yactote 1 Tif MHTeHCUB-
HocTbio 20% ot MMM |[5].

Takum 00pa3oM, pe3yabTaThl IpeIBapUTEIbHBIX HCCIIEJOBAHMI
000CHOBBIBAIOT CTPATETUI0 KJIMHUYECKOTO MCIOJb30BaHUS
pTMC B fie4eHNU SMUIETICUM, 3aKITIOYAIONIYIOCS B BO3MOX-
Hoit kombuHaImm ASIT u pTMC [9].

TTanuenTbl H METO/IbI HCCIENOBAHUS

W3ydeHBI pe3ynbraThl KIMHIKO-aHAMHECTUYECKOTO, SJIEKTPO-
sHUedanorpa@uIeckoro U HeiipoBU3yaaTn3allMOHHOTO UcCIe-
JOBaHMH y 19 manueHToB ¢ smuerncueil (6 MyxXuuH 1 13 XeH-
muH, cpeqanit Bo3pact 31,1£1,9 xer). [IpomoKuTe IbHOCTD
3aboneBaHusl (oT gebioTa) cocraBuia 20,7512,58 et
Kputepussmu BKItOUeHUS OBUIM: a) TOCTOBEPHBI AMArHo3 ¢
ofpeneieHueM SIMIIENTHISCKOTO CHHAPOMA M THIIA ITPUTIaj-
KOB B COOTBETCTBMM C peKoMeHmauusiMu MexmyHapomHoi
MPOTUBO3MMIENTHYECKOM JIuru; 6) HeoOXOMUMOCTb CHIMKE-
Hus 103 ADIT 1o cybTepaneBTHYECKUX BCIEACTBIE MTOOOYHBIX
3¢ (dEeKTOB; B) OTCYTCTBHE a0OCOTIOTHBIX MPOTUBOIMOKA3AHUI K
nposeaeHuto pTMC (MeTajinueckue KJIUIChl B TKAHSIX MO3Ta,
3JIEKTPOHHBIN BOIUTE]Ih PUTMA CEpAIa WM APyTUe TefCMeKe-
pbl). ¥V MalMeHTOB, BOLIEIIIUX B IPYIIIY UCCIeNOBAHUS, ObLII
HCKJTIOYEHBI TICUXUYEeCKKe 32001eBaHMSI U TTPOTPECCUPYIOIIUE
MOPaXEHMUS MO3Ta.

Bocemp manmeHTOB NMPMHUMAIMA MOHOTEpAIMIO (TOIMpPaMaT,
BaJIbIIPOAT HATPUS WU JJAMOTPUIKMH), OMUHHANIATh — KOM-
ouHanuio ADIT (Tonupamatr 1160 TaMOTPUIKMH B COYETAHUU
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¢ BaymblipoaToM Hatpus). J03MpoBKa aHTUKOHBY/IbCAHTOB HE
MEHSIach B TeUeHHE TpeX MecsieB mo mposeaeHus pTMC.
Crenyet otMeTnTh, uTo ADI1 Ha3HAYANIMCH B CyOTepaneBTHYC-
CKHUX J103aX, IOCKOJIbKY OOJIbHbIE OTMEYaIM MOOOYHbIE 3P deK-
THI OT OOJIBIIMX 03 TIPETapaToB (TpeMop MaableB PYK, BHIIA-
JIEHKE BOJIOC, M3MEHEHUE MACChI Tesla, OOLIYIO C1ab0CTh, COH-
JIUBOCTD U IIp.).

HakaHyHe uccrnenoBaHusl MalMeHThl HAOMIOOATMCh HaMU B
IWHAMHKe Ha TpoTsskeHnn 2—10 ymer. MccrenoBaHue OBLIO
pazieneHo Ha Tpy neprona: 0a3oBbIii (3 Mecsiia), TIepUo Ipo-
BeaeHust pTMC (10 gHeit) 1 mepuof ocjie Kypca COYeTaHHOTO
nedenust (ot 1 mo 3 mecsien). B TeyeHue Bcero BpeMeHU
HAOMIONEHMS KaX[blii TTAIIMEHT BeJl eXETHEBHUK, B KOTOPOM
OTMEYaJIMCh TUT MTPUCTYTIA, BPEMSI €r0 BOSHUKHOBEHUS U JJTH-
TeIbHOCTh. JlW3aiiH uccefoBaHus He BKIIIOYAN Tianebo-
KOHTPOJIb U3 3TUYECKUX COOOPaKeHU, TTOCKOIbKY M3BECTHO,
yro pTMC npu ledeHU U SMUIEeTICUM UMeeT Iiane6o-3¢hhexT B
0-2% cnyvaes [13].

BosneitcTBre UMITYIbCHBIM MarHATHBIM ITOJIEM OCYIIECTBIISI-
JIM HaJl 30HOM MPOEKIUU BUCOYHOM JOJIU TOJIOBHOTO MO3ra ¢
UCTOb30BaHUEM KouiblieBoro uHmyktopa MK-02-150 wmar-
HutHOTO ctumyiaTopa Heitpo-MC (Poccus). CropoHa cTH-
MYJISILIMA OTIpefeNisiach B 3aBUCMMOCTHU OT PE3YJIbTaTOB KJIM-
Huveckoro obcaenopaHus, naHHeix MPT u 33T pTMC npo-
BOIWJIACH HMMIYJIBCHBIM MArHUTHHIM TojJieM Ouda3HBIMU
HMITYJIbCaMU JJTMTEbHOCTBIO UMITYJIbca 250 MKC C MHTepBa-
JIOM MeXJy MauKaMu UMIYJIbCOB | C U IIUTETbHOCTBIO MAaYKU
10 ¢. Ucnonp3oBany yacToTy cTuMyasduy 1 Iiy mpy mHTEH-
CUBHOCTH MMITYJbCHOIO MarHutHoro monst 20% or MMMU.
IMponomxutensHOCTh ceaHca cocTapisia 10 MUH, Kypc cTa-
IUOHAPHOTO JiedyeHUsT — 10 exKeTHeBHBIX IIPOIIEAYD.

B3l-06cnenoBaHme MPOBEACHO aMOYIaTOPHO B AMHAMUKE — B
MepPBBI A€Hb TOCTIMTATU3ALMU (10 U MOC/Ie MEPBOii MPoLey-
psl pTMC), mocne MATOro W JAECATOr0 CEaHCOB MarHUTHOM
CTUMYJISALIUAK, a TAKKe €KEMECSIUYHO B TCUEHHE 3 MeCSIIeB OT
Hayajla KOMILIEKCHO# Tepanuu. Peructpauust DI BbIMOMHS-
nack Ha 21-xaHanbHOM 3HUedanorpade «Heipon-Crekrp-
4/BMII» (HeitpocodT, Poccust). AHamu3 BKIItoYanx oOHapyxe-
Hue snunaenTudopMHbIX DOI-(heHOMEHOB, a TaKXKe OLIEHKY
AMIUTUTYB! (MAKCUMATBHOM U cpeHe) U MHIEKCAa OCHOBHBIX
put™MOB (anbda-, OeTa-, TeTa- M JEIBTa) C OIpeACICHHUEM
oxkycupoBanus. Jlokanuzanus ¢okyca suakTUBHOCTH (DA)
OMpenessiach ¢ MOMOIIBbIO CIEKTPATBHOTO aHaiu3a W Mpo-
rpammel BrainLoc. [ rpagatiim mpeacTaBleHHOCTH DA HaMU
MCToNb30Banach likana, npeaioxeHHas R. Cantello u coaBT.
(2007 .), mo unciy peHoMeHOB DA (2 1 MeHee (heHOMEHOB DA,
or 2 10 5, 6onee 5) [15]. AHanu3 YacTOTHI TIPUCTYIIOB ITPOBO-
JIWJICS B TEUCHUE KaXIOW HEeH.

JInst cTaTUCTUYECKOH 00pabdOTKM KCIOIb30BAIU ANTOPUTMBI
nporpaMmbl Statistica 6.0. TTpuMeHsUTM IUCTIEPCUOHHBIN aHa-
mm3 ANOVA c¢ post-hoc aHanuszoMm (Kputepuii TblOKM U
Hriomena-Keiinca). J171st ougHKM HemapaMeTpUYeCKUX pe3yib-
TAaTOB WCTOJb30BAIM KPUTEPUIl YMIKOKCOHA, KaueCTBEHHBIX
napametpoB — Kputepuii @uitrepa. KoppesiunoHHbIi aHATN3
MPOBOAWICS C MCIOJNb30BaHUEM KO03(DdUilMeHTa PaHTOBOI
Koppensituu CriupMena. Pe3ymbsTaTel pencTaBieHsl B hhopma-
te Mean=SEM nipu ypoBHe noctoBepHOit 3Haunmoct p<0,05.

Pe3yabratnbi

Bce obcnenoBaHHble HAMUM MALMEHTbl UMEU TOAUMOpPGHLIE
MpUIIaAKK, KoTopble Vv 13 manuenToB (68,4%) mpencTaBisiin
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€000¥1 coueTaHKe TPOCTHIX, CJIOKHBIX MAPLUATbHBIX U TeHEepa-
JIM30BaHHBIX MPKCTYTIOB, ¥ 3 (15,8%) — mpocThie mapuuaibHbie
1 FeHepaIn30BaHHbIe mpucTymbl, ¥ 3 (15,8%) — coxHbIe map-
LIMaJIbHbIE TIPUCTYIIBI ¢ BTOPUYHON reHepanuzanueit. Y 14 u3
19 MalMeHTOB BHISBIEH (GaKT TeprHATAIBHOM MaTOJOTUH.

BceM manmeHTaM BBITOTHEHA MArHUTHO-PE30HAHCHAS TOMO-
rpadus, B T.U. Y YaCTU U3 HUX — B AM(PPY3MOHHO-B3BELIEHHOM
pexxume. HeokopTHKanbHbIEe MOPaXKeHMs BBISBICHBI Y 5 Tallu-
eHTOB (26,3%), Me3ualbHbIil TeMIIOPAIbHBINA CKIEpO3 — Y 6
(31,6%), ux coueranue — y 8 o0ciaeqoBaHHbIX (42,1%).

3a Bpemsa Kypca TepaneBTrueckoit pTMC He Obl1o 3aperu-
CTPUPOBAHO HeraTUBHBIX peakuuii. [laumentsr nocie pTMC
OTMeYa/Ii YMEHBIICHNE YYBCTBA TSDKECTH B TOJIOBE, CHIDKCHHUE
MHTEHCUBHOCTH TOJIOBHBIX O0JIel, yayulleHre (hoHa HacTpoe-
HUS, 4TO O0BEKTUBU3UPOBAHO C UCIOIb30BAHUEM HEHpPOIICH-
xonornueckux tectoB beka n Crimnbeprepa—XaHuHa.

B Teyenue 6GazoBoro mepuoga y MalMeHTOB HaOM0OAaIOCh
2,610,9 npucTynos B Henemo. Bo BpeMst KOMIUIGKCHOM Tepa-
MUU  CPeNHSS YacToTa MPHUCTYIIOB  CHM3WIAch IO
0,39£0,13/uen. (—85%) (p=0,01), K Konwy Kypca pTMC — 1o
0,21£0,078/nen. (—91,9%) (p=0,015).

B teuenue mecsua mocie 3aBepueHus kypca pITMC vactoTa
SMUITPUTIANIKOB OCTaBAJaCh TOCTOBEPHO OoJiee HU3KOHM MO
cpaBHeHMIO ¢ 6a30BbIM niepuonoM. [Tocne kypca pTMC uacto-
Ta TIPUCTYIIOB B Helemo coctaBwia B cpeaHeM 0,65+0,23 Ha
TIPOTSIKEHU U OHOTO MeCsIa, YTO COOTBETCTBOBAIO PEAYKIIVN
npucTynoB Ha 75% (puc. 1). Post-hoc aHami3 mokasaj J0CTO-
BEPHBIE OTJIMYMS 110 YACTOTE MPUCTYIOB 6a30BOTO MEpHoaa OT
TIepuoIoB HAOMMIONEeHNsT Ha TpoTsikeHuu 1, 2, 3 u 4 Hexmenb
nocne okoHyaHust kypca pTMC (F=4,7, p=0,015, p=0,015,
p=0,0044, p=0,016 cOOTBETCTBEHHO).

YactoTa NPUCTYNoB B HeAento

2 1 2 3 4 5 6 7
MNepvog HabnoaeHus: —o- Mean
1 — o pTMC T +SE

2—7 — Hepienv OT Hayana pTMC

puc. 1: Yactora npuctynos 40 1 nocne kypca pTMC.
* — CTATUCTUYECKY 3HAYMMBIE OTAMYMS OT 3HA4EHMiA 6330800 nepuoa.

V 13 nanwmentos (68,4%) B TeueHue nepBoii Hepean pTMC u'y
15 matmenTos (87,9%) B TeueHue 2-it Hemenm (p<0,0001) mpu-
CTYNoOB He Halmonanoch. B mocnenyroiiue 4eTbipe Hemenu
YHCJIO TTAIIMEHTOB 03 TIPUCTYIIOB 3HAYMMO MPEBBIIIATI0 0a30-
BbI€ 3HAUEHMS ¥ UMEJIO TEHIEHINIO K cHIKeHuIo: 16, 14, 13 u
12 cootBerctBeHHO (p<0,0001) (puc. 2).

CornacHo pesynasrataM D3I -uccnegoBaHus, 13 manueHTOB
(68,4%) no pTMC umenu snmnentiOPMHYIO aKTUBHOCTD B

22

Konuyectso naumeHToB 6e3
3NUNENTUYECKNX NPUCTYMOB

0 .
6asoBbiit 1 2 3 4 5 6
nepuoa
Hepenn ot Hauana pTMC
puc. 2 Yucno naumeHTos 6e3 npuctynos 4o 1 nocne kypca pTMC.
* — CTATUCTUYECKY 3HAYMMbIE OTAWYUS OT 3HayeHuii Gasooro nepuoaa.

Bk e N
puc. 3: BbipaxeHHOCTb MapoKCvaManbHOR akTueHOCTM 0 (A) v nocne (B) kypca
pTMC.

LI T Il A I ™ I i [

BUJIE CMAKOB, OCTPBIX BOJIH, KOMIUIEKCOB OCTpasi BOJHA-Me/I-
JICHHas BOJIHA YW BCIbllIeK TeTa-BoJH. Ilocne 10 mpouenyp
pTMC 4mco ManuMeHTOB ¢ MHTECPUKTANIBHBIMU SITHJICIITHYC-
ckumu DOT-peHOMEHAMU CHU3UIOCH — TOJNBKO Y 6 OOJBHBIX
PETUCTPUPOBATIUCH CMailku W ocTpble BojHbl (p=0,025).
JlaHHbIi pe3ynbraT coxpaHsiicsd B TeueHHe | Mecsua mocie
coYeTaHHoOI Tepanuu (puc. 3, 4).

o nposenenust pTMC cpenHee YnMCI0 UHTEPUKTATBHBIX pa3-
pamoB cocTaBismio 142,7127,8, k koHuy kypca pTMC —
47,7917,8 (p=0,02), yepe3 1 Mecsil OT Havyana KOMILIEKCHOM
Tepanuu — 56,86%9,3 (p=0,04).

ITpu o6pabotke naHHBIX DDI ¢ MUCTONB30BAHUEM MIPOTPAMMBI
«BrainLoc» cpeHwit IO TOKATM30BaNICs ¥ 12 TallMeHTOB B
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Konuyectso
OCTPbIX BOTH

Konnyectso
Cnaitkos

Konnyectso
OCTPbIX BOTH

Konnyectso
cnaifkos

puc. 4: PesynbTaThl KapTvpoBaHWS 3neNTUPOPMHOIA akTBHOCTH 0 (A) U nocne ()
kypca pTMC.

-|.il_| al.l-ﬂ-l--lﬂ.r-\.r'__,il_ -
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puc. 5: Jlokanu3aums 04ara nopaxeHis
MO3ra M CPEZHEro avnons mo
pesynbraram «BrainLoc» (ctpen-
KOWl MOKasaH Y4acToK Meavasb-
HOrO CKNepo3a).

MpaBoil, a y 7 — B JIEBOWl BUCOYHOM J10JIE, YTO COBIMAIATIO C
pesynsraTamMu MPT-o6¢cnenoBanus (puc. 5).

VY Bcex obcnenyeMbix B MepBblid JeHb FOCIUTAIM3ALUU ObLIO
BBISIBJIEHO CHYDKEHME MOIIHOCTH alb(da-puTMa, e¢ 3HaueHKe
cocraBi1o 23+3,67%, ammiutyaa anbba-puTMa Oblia B IIpee-
nmax go 15,46+1,78 mxB. JomuHupymomias 4yacrota aibda-
put™a y 83,4% nanyeHTOB HaXOMWIach B MpejeaaX HOPMbl —
9,9+0,2 Iii, yacrota — meHee 9 I — perucTpupoBasach y
16,6% 6GosbHbIX. CrieKTpalbHblil aHAIN3 YaCTOTHO-IIPOCTPaH-
CTBEHHOI CTPYKTYpHI alib(ha-puT™Ma BBISIBIJI €r0 MHBEPCHIO Y
58,3% TMaleHTOB.

IMoBbimeHne uHmekca TeTa-putMa Ha (onHoBoit DO OGonee
yeM Ha 30% otMeuanoch y 46,2% nauuenTos. [latonorunyeckoe
(okycupoBaHue TeTa-puT™Ma oOHapyxeHo B 100% ciygaes.
IIpn oOHapyXeHUM HECKOJNBKUX (POKYCOB TeTa-pUTMa (BTO-
PUYHBIE 0YATH) JIOKAIU3ALIKS OMHOTO U3 HMX COBIajiaia ¢ pac-
TOJIOXEHUEM MCTOYHUKA SMUIENTHYECKO aKTMBHOCTH (TIep-
BUYHBII 0var).

Iocne 10 mponemyp pTMC y Bcex ManueHTOB IPOMCXOMIIO YBe-
JuyeHre uHaekca anbda-putMa (p=0,004). BoccraHoBneHue

i i i i ok =
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puc. 6:  Muzexc Teta-puMa 10 (A) u nocne 10 npouenyp pTMC (B) y nauvenTku [L.

—

puc. 7: WUnpexc teta-putma oo (A) v nocne 10 npougnyp pTMC (B) y nauvenku J11.

YACTOTHO-TIPOCTPAHCTBEHHON CTPYKTYPHI allb(ha-pUT™Ma OTMEYE-
HO y 50,6% NalMEHTOB, Y KOTOPBIX HAHHBIMA MOKa3aTelb ObLT
HapyueH 10 Tepanuu ¢ Kypcom pTMC (p=0,027).

VY 18,8% oOcnenoBaHHBIX OTMeYaIcs (PEHOMEH «MUTIpalMu»
TeTa-puTMa B TIPOTMBOIMONOXHOE Toaynapue (puc. 6).
CHIKeHMe MHIEKCA TeTa-pUTMa 3aperucTpupoBaHo y 84,6%
MalKeHTOB, IPH 3ToM nocie Kypca pTMC naHHbIii moka3aTenb
Ha ¢oHoBolil DI He mpeBbIlIal HOPMAJbHBIX 3HAYCHMI
(p=0,045). B cryyae coxpaHeHus! (POKYCUPOBAHMUS TeTa-pUTMA
(15,4%) ero pasmepbl 3HAYMTEILHO YMEHBIIATHCH (pHC. 7), a
BTOPMYHBIE OYark (OKYCMPOBaHUsI TeTa-pUTMa PeAyLUpOBa-
JIMCh. YBeJMYECHUE aMIUTUTYAB aibda-puTMa M CHIKEHHUE
AMIUTUTYIBl TeTa-pUTMa B TPYIIIe 0OCIeNOBaHHBIX He OBLIO
craructuyecky 3HaYMMbIM (p=0,43 1 p=1,0 COOTBETCTBEHHO).

Omnpenenstercs peHOMEH «MUTPaLK» TeTa-PUTMA B IPOTUBO-
nojioxHoe nonymapue nocie 10 mpouenyp pTMC.

[Tatonornyeckoe (okycupoBaHUWE HU3KOYACTOTHOTO OeTa-
puUTMa 0 Havyaja COYETAHHOM Teparuy 3aperuCTPUPOBAHO Y
Bcex mauueHToB. KypcoBoe mpumenenue pTMC mpuseno
YMEHBLIEHHUIO pa3MepoB (okyca OeTa-puT™Ma U €ro UCUe3HOBE-
HUIO B BUCOYHBIX oTaenax y 57% (p<0,05) (puc. 8).

puc. 8: Wnpexc 6eta-putma o (A) u nocne 10 npoueayp pTMC (B) y naumenTku J12,

Yepes 1 mecsan or Havyana npoBeaeHns pITMC coxpaHsioch
3HAYMMOE CHUXXEHUE KOJMYECTBA MHTEPUKTAIbHBIX Pa3psioB
(p<0,05). Coycrs mecan y 30% malueHTOB COXPaHSIOCh YBe-
JIMYeHUe WHIeKca albha-puT™Ma U HOpMAIU3aIMs eT0 YacToT-
HO-TIIPOCTpaHCTBEHHON CTpyKTyphl (p<0,04). CHuxeHue
WHJEKCca TeTa-pUTMa OTMedeHOo Yy 50% TallMeHTOB, TIPU 3TOM
JAHHBIIA MoKa3aTenb Ha (poHOBOIM DOI' mpeBHIIaT HOpMalb-
HbI€ 3HAYEHHUS TOJbKO B oqHOM ciaydae (p=0,025).

Takum obpazom, DOI-napaMeTpbl UMeIN TEHASHIIMIO K HOP-
MaJIM3allK 3a CYET YBEJIMICHHUSI MOIIHOCTU ajib(a-puT™Ma C
npeobnaganueM cpenHux yactot (9—10 Iir), cHkeHus mpea-
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CTaBJICHHOCTH MATOJOTMYECKON MEMJEHHOBOJHOBOM U
KOYacCTOTHOM aKTUBHOCTH (puc. 9).
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B psne uccienoBaHuit, HOCBAIIEHHBIX JTEUCHUIO MUIETICUU C
ucnonb3oBaHueM pTMC, moka3aHo CHIXEHME Yucia MpUCTy-
OB U WHTEPUKTAIbHON MapOKCU3MabHON aKTUBHOCTH.
[pocnexuBaeTcst BaprnadbeIbHOCTD PE3YIBTaTOB, KOTOpast ObLIa
CBsI3aHA C Pa3HO00pa3MeM KaK SMUICITUIECKMX CUHAPOMOB Y
MalKMeHTOB, TaK M TapaMeTpOB MAarHUTHOW CTUMYJSLIMU.
[Mpumenenue npemtoxeHHoit Hamu Metonuku pTMC npuseno
K BBIPAXEHHOM PEIYKIIMU YaCTOThI MPUCTYMOB HE TOJBKO B
TeYeHHEe Kypca CTUMYJISLUM, HO U CITycTs 1—3 MecsiieB mocie
3aBepllIeHUs] coueTaHHOU Tepanuu. bonee Toro, BbIOpaHHas
MHTEHCUBHOCTb MMITYJILCHOTO MarHuTHoro mojs (20% or
MMM) u mo3uius MHAYKTOPA (Ham 30HON MPOSKIINK BHCOY-
HO# 1OJM) MO3BOJMIM IMPOBOAUTH TEpanuio, He MoJydas
MoOOYHBIX 3¢ (heKTOB, KOTophle Bo3HUMKaT npu pITMC, mno
MOIIHOCTU OJIM3KOMH K MOTOPHOMY TOpPOTY (rojioBHas 60Jb,
00/ B MBIIIIIAX [IEW U KOHTPaJaTepaTbHBIX KOHEUHOCTEIH).

[Mony4yeHHBIE pe3yAbTaTHl CBUACTENBCTBYIOT O CHIDKEHUH
qacToThl mpuctynoB Ha 91,9% B TeueHue Kypca pTMC u Ha
75% B mocnenyomme 4 Hememu. DTH Pe3yIbTaThl ITOATBEP-
KIAIOT JAHHBIE JPYTUX aBTOPOB, KOTOPBIE TIOMYYMIM CHUXE-
HUe YacTOTbl IpucTynoB Ha 50—72% [14, 16, 17, 21, 26-31].
Bricokas apdpexruHocTs pTMC B HallleM Kccneq0BaHUM, TI0-
BUAMMOMY, OOYCIIOBJIEHa OTHOCUTEIBHON OTHOPOIHOCTHIO
MCCIIeAyeMOM TPYIIIBI, a TakkKe ITapaMeTpaMH WMITYJILCHOTO
MAarHUTHOTO I10JI1 U 30HOM cTUMYJIALKMK. COIIaCHO MOJIyYeH-
HBIM HaMU JaHHBIM, 87,9% MalMeHTOB He MMEJIM IIPUCTYIIOB K
KOHIIY TTpOBEIEHUS COUETAHHOM TepaTiH, JaHHBI TOKa3aTeNlb
TOCTOBEPHO OTJIMYAJICS OT 0a30BOTO YPOBHS Ha NMPOTSLKCHUU
nocienyommx 1—3 Mecsies.

Nmerorcs pabotsl ¢ ucronab3oBanreM pTMC yvacroroit 1 [
uHTeHCUBHOCTHIO 120% oT MoTopHOTO Mopora (MII) B TeueHue
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puc. 9: 33T n cnexTpanbHbIii aHaM3 MOLHOCTY 10 (A)
u nocne (b) pTMC y naupenTku A,

15 MUHYT Ha NPOTSKEHUH 5 THel Y 12 G0JbHBIX ¢ Maplyaib-
HBIMM TPUCTYMAMU: TaKas CTUMYJSALUS He TPUBOAWIA B
3HAYMMOIi peyKIMY YacTOThI TpUcTynoB [31]. BoaMoxHo, 310
CBSI32HO C UCIIONB30BaHMEM 00J€e BBICOKOI WHTEHCUBHOCTU
MAarHuTHOTO T0Jisl U TIPUMEHEHUEM BOChMHOOPA3HOTO MHIYK-
Topa. B npyrux uccneposanusix pTMC vacroroii 1 [i1 u uHTEH-
cuBHOCTBIO, paBHOU 100% ot MII, mpoBomMMOi Hajn vertex
KPYTJIBIM MHAYKTOPOM B TeyeHue 30 MUHYT ABaXAbl B J€Hb
(5 mueit) y 17 manimeHToB ¢ papMaKkOpe3NCTEHTHO SITIIIETICH-
el TakKe He BO3HUKAJIO JOCTOBEPHOTO CHUKEHUS YKCa MpU-
crynoB [30]. Mcnionb3oBaHue BHICOKOMHTEHCUBHOTO MarHUT-
HOTO TOJIS, TI0 HAIIIEMY MHEHMIO, BBI3bIBAET aKTUBAIIMIO BO30Y-
JIMIMBIX CCTEM MO3Ta, YTO HE TI03BOJISIET aKTMBHO BKIIIOUMTHCS
MHTUOUTOPHBIM TPOTUBOAMMICITUYECKUM MEXaHU3MaM |
TOCTHYb HEOOXOAMMOTO TOPMO3HOTO BO3IEHCTBHS Ha SIIMJICII-
TOTEHE3.

Wcnonb3oBaHue MOAMOPOroBOM CTUMYISALUU TPU YaCTOTE
0,3 It uaTercuBHoCcTHIO 90% o1 MII (100 CTUMYIOB B IeHb,
2 paza B HeleNI0 B TeUeHUE TPEX MECSIEB Ham vertex) y
5 OOJNBHBIX MOKa3alo AOCTOBepHYIO 3pdekTuBHOCTE pPTMC
[14]. CnenyeT OTMETUTD, YTO B JAHHOM Cliydae HaWIYJLINil
3G hEKT TOCTUTHYT Y OOJBHBIX ¢ KOPTUKATBHOM TMCTUIA3HUEN,
y KOTOPBIX CHWXXEHME YMCIa MPUCTYNOB pocTturano 43,1%.
pTMC uactoroit 0,5 Tt (65% or MMU) y 8 GoNbHBEIX U
yacroroit 1 i1 (70% or MMU) y 12 naumeHTOB C UCIIOIb30-
BaHMEM BOCbMMOOPA3HOTO KOWJIa Hall 30HOW KOPTUKATbHOI
JIUCIIa3uy (Takke B TeUueHUe 5 JHei) mpuBoaMIa K CHUXe-
HUIO YaCTOTbl IPUCTYIOB Ha 57,3%, coxpaHsBIeMycs B
TeyeHue Mecsua [16, 17].

M. Kinoshita u coasr. ucrosnbzoBanu pITMC vacroroii 0,9 Ii1
(90% ot MIT) B TeyeHue 5 aHEM y 7 MALMEHTOB ¢ (hapMaKope-
3UCTEHTHOM 3KCTpaTeMITOpabHOM anuiencueit. Yactora Beex
MPUCTYIOB CHU3MIACh Ha 19,1%, mpryeM MpocThie MapIyaib-
HbIe IPUCTYITBI Ypekanuch Ha 7,4%, a CIIOXHbIE MaplMaTbHbIe
npuctymnbl — Ha 35,9% [21]. Bosee Toro, MarHUTHast CTUMYJISI-
s yactoToii 1 Tir y 6 manuenToB ¢ epilepsia partialis continua
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BO BpeMsI MPUTIaaKa MPUBOAUIA K MPEKPAIIEHUIO MPUCTYIA Ha
30 MuHyT y 50% MALMEHTOB M Ha CYTKHU 1 60JIee — Y OCTaTbHBIX
50% GonbHbIX [26].

R. Cantello u coaBrt. ucronb3oBanu pTMC yacrtoroii 0,3 i1 mpu
MHTeHCUBHOCTH, paBHOI 100% ot MII, KpyTiIbIM HHIYKTOPOM,
pacIiofaralonMcs Haj vertex, B TeueHue 5 mHel y 43 O0IbHBIX
¢ (hoxaTbHBIMY HEOKOPTUKAIBHBIMU SMUICTITUIECKUMU CHH-
npoMaMu. bbiTo 00HapyXeHO CHUKEHHE YHCIIa TIPUCTYIIOB 110
CPAaBHEHUIO C TEPHOIOM IO MAarHWTHOH CTUMYJISIIAU, YTO
ObLI0 HanOoJIee BhIpakeHo Ha 3-if Heaene mocie Kypca pTMC.
B nanHoM uccienoBanud y 1/3 malMeHTOB CHU3MIUCH YKCIIO 1
TIPOJOJIKUTEIBHOCTD ITAPOKCH3MAIbHOM SIMAKTUBHOCTH Ha
93l [15]. B uccnemoBanuu ¢ 0ojiee MIUTEIBHBIM KYpCOM
pTMC (2 Henenu) Han smwientorenHok 3onoit (0,5 I, 120%
ot MII) oTMeueHO TOCTOBEpHOE CHIKCHHE YacTOThI MTPUTIa-
KoB Ha 71% B TeueHue 3TOr0 BPEMEHM, a B TEYCHHUE MOCIEAYI0-
mumx AByX MecsueB — Ha 50% [27]. IMocnenHee coobieHme 0
BO3MOXHOCTH IIpuMeHeHus HuzkovyactotHoii (0,5 Ii, 90% ot
MII) pTMC B TeueHue 2 Heleldb COOEPXKUT MHGOPMALIUIO O
CHIDKEHUM YKCIIa TIPUCTYIIOB B Hefled o Y 17 TaIueHToB ¢ dap-
MAaKOpe3UCTEHTHOI1 anuiencueit Ha 60%, uucna JHel ¢ Ipu-
cTynamu — Ha 42,5%, npeCcTaBlIeHHOCTH SMMAaKTUBHOCTU — Ha
15,9% [28]. OueBHIHO, YTO COBpEMEHHBIC UCCIICTOBAHMUS TTPO-
TUBOCYHOpoxHOU 3ddektuBHOCTH pTMC pasBuBaroTcs B
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TpaHcKpaH1asbHast MarHuTHas CTUmynaLua B KOMMAEKCHOI Tepanin anunencum

HalpaBIeHUM YIUIMHEHUSI BPEMEHHOTO MPOMEXYTKA BO3ICH-
CTBUSI MAaTHUTHOTO TOJIS, @ aHAIX3 MPEeabIIyIIMX paboT MmoKa-
3aJl HAWIYYIIMKA Pe3yJBTaT B CIydae MCITOJb30BAHUS HU3KO-
MHTEHCUBHON MarHUTHOM CTUMYJISALMU. MeTaaHaaus, IpoBe-
neHHbli B 2011 T, yCTaHOBMIJI T€TEPOr€HHOCTh TPYIN U METO-
quk pTMC npu snunencun. [Ipu 3ToM Obia BhIsIBIEeHa 0€3-
OIMacHOCTb U 3(h(hEeKTUBHOCTh MATHUTHOM CTUMYJSILIMM, OCO-
OEHHO B ciTyyae KOPTUKAIbHOW AucIa3uu [20].

CoriacHO COBpeMEHHBIM MPEICTABICHUSIM U Pe3yJIbTaTaM 9KC-
MEPUMEHTAIBHBIX MCCIEAOBAHUMI, MEXaHU3M MOMYJSITOPHbIX
WHTUOMTOPHBIX U3MEHEHUI CBs3aH ¢ BO3MOXHOCThi0O pTMC
BBI3BIBATh JIOJITOBPEMEHHYIO CHHANTUYECKYIO IETIPECCUI0 WU
JIOJITOBPEMEHHYIO MOTEHIIMALINIO. DT JJIUTENBHO CYLIECTBYIO-
mue (GpeHOMEeHBI, BO3MOXHO, JIeXaT B OCHOBE MPOTHBOCYIO-
POXHBIX 3(h(HEKTOB HU3KOYACTOTHON MATHUTHOM CTUMYJISIIIAN.

Taxum 00pa3oM, aHAIKU3 Pe3yILTaTOB IPOBEIECHHOIO UCCIIEN0-
BaHUS ¢ ucnonab3oBaHueM pITMC u cybTepaneBTHYECKHX 103
ADII nokaszai, 4To KypcoBOe UCIOJIb30BaHKE TaKOTo JeueOHO-
0 MOJXO0/A II03BOJIIET YMEHBIIUTh YUCIO MPUCTYIIOB U MHTE-
pUKTANbHBIX pa3psaoB. [Tpumenenne pTMC HU3KOI YacTOTHI
M MHTEHCHBHOCTU B KOMILIEKCHOM Tepariy SIMIEIICUH T03-
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Transcranial magnetic stimulation in complex therapy of epilepsy

V.V. Evstigneev, O.V. Kisten’

Belarusian Medical Academy of Postgraduate Education (Minsk, Belarus)

Key words: epilepsy, treatment, repetitive transcranial magnetic stimulation

Analysis of clinical, electroencephalographic and neuroimaging
data of 19 patients with epilepsy after a course of repetitive tran-
scranial magnetic stimulation (rTMS) in combination with sub-
therapeutic doses of anticonvulsants was performed. It was
found that 1 Hz low-frequency temporal rTMS combined with
anticonvulsants helps to reduce the number of weekly seizures by
91.9% during the course of this procedure, and by 75% during
the month after completion of the combined course. rTMS
courses lead to reduction of interictal epileptiform activity and
decrease in the number of patients with pathological epileptic

EEG phenomena, which may be seen not only in the stimulation
period, but also during the following 4—12 weeks. rTMS has the
long lasting effects on EEG parameters: increase in the alpha-
rhythm power with frequency-spatial structure improvement,
and decrease in the theta-rhythm and pathological beta-rhythm
with minimization of the number and size of their focuses. The
use of low-frequency and low-intensity rTMS together with sub-
therapeutic doses of anticonvulsants allows avoiding the devel-
opment of side effects and ensuring high anti-seizure activity.

Konrakrupiii anpec: EBcturnees Bukrop BnagmmupoBid — T0KT. Mej. Hayk, Tipod. Kad. HeBpoNOriy U Helipoxupypriu benopycckoii Meu-
LIMHCKON aKafieMuu MocieaumioMHoro oopazopanus. 220119, Pb, Munck, yi. I1. Bposku, 3/3. Ten.: +375 17 295 43 48,

dakc: +375 17 296 45 16; e-mail: w.evst@tut.by;

Kuctens O.B. — o1, kad. HeBponoriy 1 HEHPOXUPYPIUH.
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LlnTkoIMH B Npo(pUIaKTUKE
I1OCJICOIIEpAlIMOHHON KOTHUTUBHOM
IUC(PYHKIUU IIPU TOTAJIbHOU
BHYTPUBEHHOMN aHECTE3UU

A.M. Osesos, M.A. Jlo6os, E.JI. Hanpkuna, I1.C. Maruun, M.B. Ilanresneesa, A.B. Kuazes

T'EY3 MO «Mockosckuii obaacmuoil HayuHo-uccaedosamensvckuil kaunuueckuii uncmumym um. M.®D. Bradumupcroeo»

K nacmoswemy epemeru noayuenvt yoedumenshbie caUOemenbcmea HeeamugHo2o eausHuUs 00ujeeo 00e3004U8aHUS HA 20406HOI MO3e U Pa3gumue nocieonepa-
uuonnol koenumusrol ducgyuxuuu (IIOKI). Omcymemesue obuenpunsmoix no0xo0os K medukamernmosroii npodusakmure IIOKH denaem axmyanvhoii
npobaemy uHmpaonepauuorHoll yepebponpomexyuu. B pandomusuposarHoe 08oiiHoe crenoe naauebo-Konmpoaupyemoe ucciedosanue exioueno 40 nayuen-
mox (sospacm 17—69 nem), KomopsiM G6INOAHANACH AANAPOCKONUMECKAS X0ACUUCMIKIMOMUS 8 YCAOBUSX MOMAAbHOll eHympusernol anecmesuu (TBA) na
ocHoge nponogoaa u enmanuna. boavrvie pandomusuposanuce 6 2 epynnut no 20 uen. OcHosHas epynna noay4ana 8 UHMpPAonepayuoHHoM nepuode YUumuKo-
aut (Lepakcon®) 1000 me enympusenro ¢ 200 ma NaCl; 6 konmpoabHoii epynne Ucnonb308aacs moabko guatonoeuteckuii pacmeop. Boinoansacsa unmpaone-
DAUUOKHBII MOHUMOPUHR NOKA3ameAel YeHMPAAbHOl 2eMOOUHAMUKI, OYeHUBAAACH adeKeamHocmb anecmesuu. Mcxodno na 1-e u 3-u cymiu nocae onepayuu
1P080OUAOCH Heilponcuxooeuteckoe mecmuposanue (Komnviomephsie maoauysl Illyavme, mecm sanomunanus 10 c108), oyenusancs yposers mpesoeu u
denpeccuu (wkasa HADS). Obe epynnol ucxo0Ho Gbiau conocmagumbl no demoepaguueckum HOKA3amesm, Haruuuwo conymemeyouieil Ramoao2ul, KoeHu-
MUGHOMY CIAMYCY U YPOBHIO MpeoycHocmu. Anecmesus 0biia a0eKkeamHoll npu K6UBAAEHMHOM pacxode Rponogoaa u permanusa 6 obeux epynnax.
Xapaxmepucmuxu nepuoda nocreHapkosHoli peabusumayuu oKa3asuch Ha4umenvto ay4uie 8 ockosroii epynne (p<0,05). Ha 1-e cymixu nocae onepayuu
TIOK]] wabarwdanacs y 20% 6oavkbix ocHosroll epynni u y 50% xonmpoaskoii (p<0,05). Ha 3-u cymiu y 6oavhbix, nosyuasuux Llepaxcon, nokazamenu doa-
208PeMEHHOI NAMAMU U BHUMAHUS YAYMUUAUCD 1O cpasHentio ¢ kowmposem Ha 56% u 14,3% coomeemcmeento (p<0,05). Pezyaomamoi mecmuposanus no
wikane HADS wa I-e cymiu nokasanu meHOeHyuto k yMeHbUieHUIO YPOGHS MPeBONCHOCMYU 8 OCHOBHOU epynne, He docmueuieli 00CMOo8epHOll pasHULbl 1O
cpasHeruio ¢ konmpoavholi. Taxum o6pasom, Llepakcon npu UHMpPaonepayuoHHOM nNPUMeHeHUY He eausem Ha nOMpeGHOCMY 6 arecmemuke, JOCmo6epHO
yAyuuaem mevenue nepuooa nocieHapkosnol peadusumayuu u npedomepaiaem passumue IIOKJ 6 nocaeonepayuonnom nepuode.

KmoueBbie ciioBa: ob11iee 00e300mMBaHNe, TOTaTbHAS BHYTPUBEHHAS aHECTE3MS], MOCIEONEPAMOHHAS KOTHUTABHAS TUCHYHKIINS,
MHTpaoTepalioHHas 11epedpOnpOTEKIIKs, UTHKOIMH

€aKIIMs Y€JI0BeYeCKOro OpraHm3Ma Ha HapKo3 1 OIle- XUBOTHBIX, BKJIIOYas mpumaros [6, 15, 16, 18, 22, 27, 28]. O
PALIMOHHYIO TpaBMy MpeacTaBisieT coboi YHMBEp- HaJUYMK TOC]IEONepaliMOHHBIX U3MEHEHMIT KOTHUTUBHBIX
CallbHBIN KOMIUIEKCHBI OTBET OMOJOTMYECKOM dynkumit 1 00 o0IIel aHecTe3WM KaK OIHOM M3 Hambosee
CUCTeMBI Ha CTpeccopHoe BozaeicTBue. MameHeHus BEPOSITHBIX NMPUYMH BIIEPBblE 3arOBOPUJIM €ILIEe B CEpeauHe

B TKaHSX, BBI3bIBAEMBIE DA3JMUYHBIMU KJIacCaMU nporuioro crojierus, Koraa B 1955 ©. P.D. Bedford [5] omy6mu-
XMMHUYECKUX COEIMHEHUM, peau3yloTcs Yepe3 MHOXECTBEH- KOBaJl JaHHbIe PETPOCHEKTMBHOro aHanm3a 1193 moxumbix
HbIe MEXaHMU3MBbI, KOTOPbIE O CUX MOP MOJTHOCTbIO HE U3yde- MaleHTOB, ONEePUPOBAHHBIX B YCIOBUSX OOLIEH aHECTE3UMU.
Hbl. OCHOBHAsI MUIIICHD IEUCTBHUSI aHECTETUKOB — LIEHTpallh- OGHapyXUI0Ch, 4TO puMepHO y 10% MmaLueHTOoB B IOCIe0Ie-
Hasl HepBHas cucteMa. PaHee cumranoch, uTo Bce 3(DPEKTHI PaLIMOHHOM Teprojie OBbUTU BHISIBICHBI KOTHUTHBHEIE Hapylle-
00ILeil aHecTe3M BO3HUKAIOT JOCTaTOUYHO OBICTPO M TaKXKe HUS Pa3IMYHON CTeTEeHU BhIPaXXeHHOCTHU: OT JIerKoro (y 60Jb-
OBICTPO MCYE3AI0T, a TOJOBHOM MO3T BO3BPALIAETCS K CBOEMY IIMHCTBA MALMEHTOB) 10 TSKEJIOro U CTOMKOrO KOTHUTUBHOTO
NpeaornepauOHHOMY COCTOSIHUIO, KaK TOJIbKO aHECTETUK ya- JneuinTa, JOCTUTaBIIEr0 YpoBHA AeMeHIuK (y 18 manueH-
JISieTCsl U3 OpraHu3Ma M MalMeHT mpolyxaaercs. OnHaKo Mo ToB). B HacTosilee BpeMst KOTHUTUBHBIE HAPYIIEHUS!, BOSHUK-
Mepe HaKOIUIEHUS JaHHBIX B TeueHue nocaenHux 10—15 ner 1IMe B MOC/IeOonepaloHHOM Tepuoae, 00beANHSIOTCS TEPMU-
CTaJI0 OYEBUAHO, YTO HAPKO3 IOMUMO OCHOBHOI'O aHAJIbIe3M- HOM HOCAe0NepaylioHHas KOoeHUMuUeHas Ouc@yHkyus, KoTopas
PYIOLIEr0 U TUITHOT€HHOro 3(h(PEKTOB MOXKET BbI3BIBATH PSII Pa3BUBAETCS B PAHHUI U COXPAHSIETCs B MO3IHUI MOcIeonepa-
MMOOOYHBIX, KOTOPbIE BbIPAXKAIOTCS B HAPYLIEHUM CUCTEMHOM U LIMOHHBIM MEePUOAbl, KIMHUYECKU MPOSIBISIETCSl B BUE Hapy-
peruoHapHOi reMOJMHAMMKH, CPbIBE CUCTEMbI ayTOPETYISILIMK LUIEHUI MaMATA, BHUMAHMUA U OPYTUMX BHICHIMX KOPKOBBIX
MO3rOBOTO KpPOBOTOKA, MPSIMOM TOKCMYECKOM JAEHCTBUU, (byHKUMIA (MBIIIEHUS, PEYU U T.I1.) ¥ TIOATBEPKIAETCS JaHHBI-
HapylIeHUU CUHTE3a M BBICBOOOXIEHMSI HEMPOTPAHCMUTTE- MU HEHPOICHXOJIOTHICCKOTO TeCTUpoBaHMs [24]. B oTmmunme
POB, UTO, B CBOIO OYepelb, MOXET OOYCIOBIMBATb Pa3BUTHUE 0T MOCJIEO0NepPalMOHHOIO AeIUpHUsl, KOTOPbIA HOCUT OCTPHIii
MHTpa- U MOC/eonepalioOHHbIX oclIoXHeHui. [Ipuuem nuana- TPaH3UTOPHBIN XapakTep M XapaKTepu3yeTcsl 00sI3aTeIbHbIM
30H HEBPOJOTMYECKUX HApPYIIEHUI BecbMa IIMPOK: OT MUHMU- (ayKTYyUpyIoIMM paccTpONCTBOM CO3HAHUSI U KOTHUTMBHBIX
MaJIbHO# TMCHYHKLINM IO MHCYIbTa U Jaxe cMepTH [8]. ynkumii, [TOKJI pa3BuBaeTcs npu coxpaHeHHOM CO3HAHUU B
TeYeHue MepBoit HeleIU MOCIie BMeLIaTeIbCTBa UM OTCPOUYEH-

[TpoBeneHHBIE ele Gonee IBYX IECATUICTHIl Ha3ay SKCIepH- HO (cryca Gonee 3 Mec), MaHU(BECTUPYS B BUIE CTOHKOTO
MEHTAJIbHBIE UCCIIEI0BAHUS MMOKA3AIM Pa3BUTUE HAPKO3-UH/TY- HapymeHusi KOrHUTUBHOIO MOTCHIIMAIA, UMCIOLIEro TCHACH-
LIMPOBAaHHOM AamoONTOTHYECKON HEeUpomereHepaluu, a TaKKe LU0 K NPOrpecCHpOBaHMIoO ¢ TeyeHueM Bpemenu [9, 19].
HETaTUBHBIN 2(PQEKT psifa aHECTETUKOB Ha MOBEACHUYECKUE U Pacnipoctpanennocts [TOK/I Bapbupyet: o1 7% 1py BhiABIse-
KOTHUTHUBHbBIE (YHKUUU Yy JETEHbIIEH pa3IuyHbIX BUIOB MOCTHU 4Yepe3 HeIEeNo ¥ 4yepe3 3 Mec Iocie ONepauuu Ipu
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MaJIbIX XMPYPIrUIecKUX BMeIIaTe beTax, 10 41% u 17% depes
HEJIENIo U 3 MeC COOTBETCTBEHHO — TIPH OOJIBIINX BMEIIATEITh-
crBax [1, 10, 19, 20]. IIpu xaparOXUpyprudecKuX OMeparmsIxX
IMOK]I pa3BuBaeTcst 3HAUMTENBHO Yallle: oT 81% K KOHILy T1ep-
Bo# Hegmeau 10 39% Ha 3-it Mecsll Tocie BMeIIaTeabeTna [7].
ITomuMo cTeneHu caMoii orepalrOHHON arpeccuu, MOXUIOoN
BO3PACT MallMEeHTa, UCXOMHBI KOTHUTUBHBIN CTaTyC (HAIMIUE
YMEepPEHHBIX KOTHUTMBHBIX PacCTPOMCTB MM CHMIITOMOB
IEeMEHIIMM), COMYTCTBYIOIIME COMAaTWYeCKue 3a0ojIeBaHMS,
LepeOPOBACKYIISIPHBIE COOBITHS B aHAMHE3€, BUI aHECTE3U0JI0-
TUYECKOTO ITOCOOMS M, HaKOHEIl, HU3KUil YpOBeHb 00pa3oBa-
HUS TAIMEHTa — BCE 3TO He3aBUCUMBIE (DAKTOPBI PHCKa, KOTO-
poie BHOcAT cBoii BKiaaz B pa3sutue ITOKII [20]. TTockoabky
nato¢usuonorust [TOK]I uzyyeHa HemOCTaTOYHO, HA CETOMHS
HeT pa3paboTaHHO 1 OOIIENPUHATON KOHLIETILIUY TPeJ0TBpa-
LIEHUsI TIOCNEeONepPallMOHHbIX KOTHUTMBHBIX HapylleHUH.
PsmoM aBTOpOB OBLTH TPEMTOKEHBI Pa3TNUHEBIC TPOPMIAKTH-
YeCKME MEpPBI: OT ONTUMM3AIIK CAMOTO aHECTe3MOJI0THUECKO-
0 MMOCOOUS C MPUMEHEHUEM MEHee HeHPOTOKCUYHBIX aHeCTe-
THKOB, 10 MHTPAOIIEPAIIMOHHOTO IIPUMEHEHMS CPEICTB ieped-
pabHOM MPOTEKIIMH, TAKMX KaK JTMAOKAWH, CTATUHBI, IIPOCTa-
LUUKIMH, TPOTUBOBOCTIAIUTEIbHbIE areHThbl (MUHOLMKIMH).
OmHako TI0Ka HU OIHA M3 3TUX METOIMK He HaIla yOeInuTe hb-
HOTO MOATBEPXIEHUS B KIMHUYECKUX UCIIBITAaHUsIX [7].

Takum obpazom, ITOK]I siBiseTcs omHUM M3 HeXelaTelbHBIX
(hbeHOMEHOB, CBS3aHHBIX C NPUMEHEHMEM OOIIEH aHeCTe3WH.
AKTYaJTbHOCTb ITPO0IeMBI IPOMITAKTUKHY TOCICOIEPAIMOHHBIX
KOTHUTHBHBIX HAPYILEHWI BCTaNa B IIOC/IEHEE BPeMsl 0COOCHHO
OCTPO M NPOAMKTOBaHA BBICOKOM YaCTOTOM MX BCTPEYaeMOCTH,
VIUTMHEHWEM CPOKOB TOCTTUTAIN3ALINH, YBETNYEHUEM OCIIOXKHE-
HUIA, YXYILUIEHHEM KayecTBa XW3HM IAlMEHTOB, YBeIMYCHUEM
CTOMMOCTH JICUCHMSI, a TaKKe OTCYTCTBHEM ITOIXONOB K HX
MEIVKaMEHTO3HOIM KOPPEKLMHN 1 MPENOTBPAILEHHIO.

B cBs131 ¢ BBILIEU3I0KEHHBIM HaAMK ObLIO IIPOBEIEHO ABOMHOE
clienioe IIanebo-KOHTPOIMpYyeMoe UccaenoBaHue 3PHeKTUB-
HOCTH IepeOpabHOM HEWPOIPOTEKINU TIPH OINePaTUBHBIX
BMEILATENbCTBAX B YCIOBUAX 0OILEr0 06300/ 1MBAHUSL.

Ilenp mccienoBaHus: OICHUTH BO3MOXHOCTh MCITOJIBb30BAHUS
LIUTUKOJIMHA U MHTPAoINEepallMOHHON 1LiepeOponpoTeKIMu
MpY TOTAJIbHOW BHYTPUMBEHHOI aHeCTe3UM Ha OCHOBE MPOIIO-
(ona 1 peHTaHmNA.

TTanuenTbl H METOIbI HCCIENOBAHUS

B pamkax paHIOMM3MPOBAHHOTO IBOMHOTO CJIETIOTO IIIameoo-
KOHTPOJIMPYEMOT0 UCCIeNOBaHMS ObLI0 00caenoBaHo 40 maiu-
eHTOK (Bo3pacT 17—69 5ieT), KOTOPBIM B IUIAHOBOM ITOPSIAKE
BBITIOJTHSIIACH JIAITAPOCKOIIMYECKAS XOJICIIMCTIKTOMHS B YCIIO-
BMSIX TOTAJIbHOM BHYTPUMBEHHOM aHECTE3UM HAa OCHOBE IPOIIO-
(ona u pentanuna. M3 uccnenoBaHus UCKIIOYATKUCH MalMEH-
TBI MYKCKOTO TI0J1a (B CBSI3U C IOKa3aHHOI TeHIEPHOI 3aBHCH-
MOCTBIO TEUCHHS aHECTE3UHU U MepHro/a TOCIEHAPKO3HOI pea-
OounuTanuu), ¢ GU3NYECKUM cTaTycoM 1o ASAw (IJI0XO KOHT-
POTMpPYeMBIe COMYTCTBYIOIINE 3a00JIeBaHNS ¢ TIOTCHIIMATBHOM
VyIPO30ii XU3HM), HAIUMUUMEM B aHaMHE3e MOJUBANCHTHOM
QJUIEPTVM, WCXOTHO BBIPAKEHHBIM YETKUM KOTHUTHBHBIM
IeUITTOM, a TAKKe IMOTEHIINAIBHO HE CITOCOOHBIE, 10 MHE-
HMIO UCCIIEA0BATENIS, IIPOMTH MPOLIEAYPY HEMPOIICUXOJOTYE-
CKOTO TecTHpoBaHus. [TalMeHTKY ObLIM CITy4aiiHbIM 00pa3oM
paHIOMM3MPOBAHEI Ha IBE TPYIIIBL. B OCHOBHOI rpyrie
(n=20) B KauecTBe CcpeACTBa LepeOpabHON HENPONPOTEKLINN
ucrnosb3oBancs npenapar mutikoanH (Llepakcon®, ®Meppep,
Wcnanus), BBOIUMBI WHTPAONEepPalliOHHO BHYTPUBEHHO B
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no3e 1000 mr u pactBopennblii B 200 Mt 0,9% NaCl, B rpyrie
cpaBHeHust (n=20) ucmosb308au To1bK0 200 M1 0,9% pacTBo-
pa NaCl. AHecTe31O0IOor MoJTy4as TOTOBHIM pacTBOp AJIs UHPY-
31U 0 OTEpalyy OT TPEThel CTOPOHBI, HE 3HAs ero COCcTaBa.
BHyTprBeHHOE BBEIEHME pacTBOPa (OJHOTO 11BETA U 00BbeMa BO
BCEX CJIydYasx) HAYMHAIM CO CKOPOCTBIO 3 MJI/MUH OTHOBpE-
MEHHO C HaJIOXEeHHEeM KapOOKCUIIEPUTOHEYMa, MapajliebHO
CTaHAAPTHOM MH(Y3MOHHON Teparnuu. AHECTE3NOJIOTHIECKOE
obecrieueHre BKIIOYANO0 TIpeMenuKaimo (peranuym — 10 Mr,
KeToponak — 60 Mr B/M), MHAYKIIMIO aHecTe3UH (mpormodoi —
1,52 mr/xt, pentanun — 2,5—3 MKkr/KT), moanepxanue TBA
(McKycCTBeHHAsI BEeHTHIISALIUS JIETKUX KUCTOPOIHO-BO3MYITHOM
cMechio 1:1, B/B uHbY3us heHTaHMIa 3—5 MKT/KT B Yac 1 Ipo-
nocdona 5—7 Mr/Kr B 4ac) ¥ ObUTIO CTAHIAPTHBIM y BCEX 0OJTb-
HbIX. MUOILIErio MoAAepXMBaid BBeAeHeM 3cMmepoHa 0,6
MI/Kr B 4yac. IIpoBeneHue aHeCcTe3MOJIOTMYECKOTo MOcOoOUs
obecrieynBaja OIHa W Ta ke Opurama Bpaueil.
MHuTtpaonepallnoOHHbIE MOHUTOPUHT [TOKAa3aTesieil MpoBOAMIICS
coracHo TapBapnckomy ctanaapty (DKI, yactora cepaeyHbIx
cokpamieHuit — YCC, HeMHBa3UBHOE U3MEPEHUE apTepUab-
Horo napieHus, SpO:, KamHorpadus, TePMOMETPHS) B COYETA-
HUM C pacIIMPEeHHbIM HEMPODU3MOIOTMYeCKUM MOHUTOPMH-
TOM, BKJTI0YaBUIMM: OKcrieKTpaabHbIi nHaekc (BIS), anexTpo-
nepManbHyto aktuBHOCTH (DIIA), mHmeke nepdysuu (PI) u
BapuabeabHOCTh cepaeuHoro putMma (BCP). ¥V Bcex nauueHTOB
TIOJIEPXKUBAITM ONMHAKOBBIN YPOBEHb YTHETEHUSI CO3HAHUS TIO
BIS=40-60. Onpenensin MHTPAOIEPALIMOHHYIO MOTPEOHOCTh
MallMEHTOB B aHECTETUKE, HAPKOTMYECKOM AaHaJbreTUKE U
00beMe MH(Y3NOHHOM Teparuu.

PeBy.TH)TaTbI q)I/IKCI/IpOBaJ'[I/I Ha CJICAYIOIIMX 3Talmax MCCJICo0Ba-
HUs:

I — 3a cyTku 10 onepauuuy;
II — nocTynieHue B onepaluoHHYIO;

III — nocse uHTYGaLMK U TIepeBoia Ha UCKYCCTBEHHYIO BEHTH-
JISILIUIO JIETKUX (CTAOMIN3AINSI AaHECTE3HN);

IV — paspe3 koxu (Hayano uHcypdasaumu CO: u uHy3Un
TiperapaTa uiu Tiaiebo);

V — cepeanHa BbIIeTEHUS KeTIHOTO TMy3bIps (MaKCUMAaIbHAasI
TpaBMa);

VI — xoneuucTaKTOMuS;

VII — koHen omnepaiuu (OKOHYaHME TpaBMbI, TIPEKpalieHne
TMOJIa4Y1 aHECTETUKOB);

VIII — Bpemst 10 poOYXIEHUS MaleHTOB;
IX — skcTyOanms tpaxeu;
X — BpeMsi 10 OpUEHTALMM TTAllMEHTOB;

XI — moctuxenue 10 OannoB mo mkane Anapera (mepen rnepe-
BOJIOM B MasaTy);

XII — 1-e cyTku mocJe onepanuu;
XIII — 3-u cyTKM mocjie onepanyu.

BceM mainmeHTaM MpoOBOAMIOCH MCCIEIOBAHNWE KOTHUTHMBHBIX
GyHKUMIA ¢ TPUMEHEHWEM CNEeYIOIUX HEeWpOICUXoa0ruye-
CKUX TECTOB: KOMITbIOTepr3MpoBaHHbIe Ta0muIs! Lyere, TecT
3aroMuHaHus 10 cJoB. YpoBeHb TPEBOIU U AETIPECCUU OLIEHHU -
BaJICS 10 TOCMIUTAIbHOI 1IKane TpeBoru u aenpeccun (HADS).
IMokazaTeny omeHMBANUCh UCXOMHO HAKaHyHE OIepalvu, Ha
1-t m 3-ii AHM TOC]AEe OINepaTHBHOIO BMeEUIATENbCTBA.
Pesynbratel mpeacTaBieHsl Kak cpenHee (M), MakcuManbHOE U
MHUHHMMaJIbHOE 3HaueHIs (Min—Max), BBIIY HCHOPMAaJIbHOCTH
pacnpeneneHust (mo kpureputo KoamoropoBa—CMmupHOBa)
CTaTUCTMYECKAsi 3HAYMMOCTh OMPEAESIAch C TIOMOLIbIO KPU-
Tepuss BunkokcoHa—MaHHa—YUTHU — OBYXCTOPOHHMIA TOY-
Hblii p(U); 06padoTKa JaHHBIX TIPOBOAUIACH C TIOMOILBIO MaKe-



OPUTMHATTBHBIE CTATBIA. Knunuyeckas Hesponorus

ta nporpamm Statistica 7.0 (Stat Soft, Inc., CIIA).
CraTrcTUYeCKH JOCTOBEPHBIM cunTanoch 3HayeHue p<0,05.

Pe3ynbraTsi

[Maumentsr obeux rpynmn ObLIM COMOCTABMMBI TIO BO3PACTY,
Macce Tefa, (hu3mdeckomy cratycy o ASA, IpoIOKUTETbHO-
CTHU OTepaluy W aHecTe3UH, MOTPEOHOCTH B Mpenaparax Juist
nposeneHrss TBA u B 00beMe WMHQY3UOHHOH Tepamuu.
CBonHbIe JaHHEIC ITPEICTABICHEI B Ta0. 1.

M3MeHeHus1 TeMOIMHAMUKY B 00€MX IPpyIax HOCUJIM OJHOHA-
TIPaBJICHHBI XapaKTep IpK CTaOMIbHOCTH MOKa3aTeNei CpeIHe-
ro aprepuaibHoro naeienus 1 YCC (puc. 1 u 2). OmHako Bere-
TOCTAOMIM3UPYIOLIMIA 3(D(EKT LUTUKOIMHA MPOSBISIICS B
MEHBbIIMX UHTPaonepalMoHHbIX 3HaueHus1x YCC, B cpeqHeM Ha
8—10%. Ha 111 u VI aTanax ucciie10BaHMS pa3HULA B 3HAYSHUSX
YCC pocturana 15% (p<0,05). ¥ Bcex malueHTOK afeKBaTHOCTb
aHecTe3Un OblIa JOCTaTOYHOM (B COOTBETCTBMM C JaHHBIMU
Monurtopunra BIS, BJIA, BCP) npu sKBUBaJiecHTHOM pacxoie
nporodona 1 ¢deHTaHmna B obenx rpynmax. Ha V arame, npu
MaKCUMaJbHOI XUpyprudyeckoii TpaBme (puc. 3) Habmonanach
JOCTOBEpPHO MeHEBIIasi BennmunHa BIS B ocHOBHOM Tpymime

Tabnvua 1; O6iwas xapaktepucTyka rpynn naumeTos, M (Min—Max)

Nokasarenm Ocuo?::; 6;)ynna rpvnn(anipzag;)ueum o(U)
Boapacr, net 48,8 (19-69) 48,6 (23-68) 0,865
Macca Tena, kr 68,3 (43-90) 70,7 (48-95) 0,820
Quanyeckwmit ctatyc no ASA, %:

ASA % 50 0,875
ASAu 4 55 0,875
Bpems, yacei:
onepaLym 1,11(0,77-1,48) 1,25 (0,68-2,15) 0,459
aHECTe3Mm 1,41 (1,08-1,77) 1,73 (1,27-2,52) 0,459
MoTpe6HoCTb B NperiapaTax 3a BpeMA onepaLym:
nponogon, Mr/(kr +4) 4,80 (3,68-6,78) 5,32 (3,16-8,15) 0,494
eHTaHun, MKr/(kr +y) 430 (2,31-7,75) 4,48 (2,91-9,00) 0,864
3CMEpOH, Mr /(KT + 4) 0,67 (0,50-0,86) 0,63(0,38-1,01) | 0,691
06bem MHdyaum, Mn/(kr +4) 13,03 (6,99-15,06) | 10,39 (5,559-15,27) | 0,167
MM pT. CT.
0
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puc. 1: [IvHamuka CpenHero apTepuanbHoro ABNEHMS Ha aTanax UCCNeI0BaHN.,
pUPO1.
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I'Iocneonepauwounaﬂ KOrHMTWBHas II,MC(')VHKLI,MH N LMTUKONUH

(p=0,017). HaunHas ¢ MOMEHTa BOCCTAHOBIIEHHUSI CO3HAHUSI, B
OCHOBHOI1 TpYIIe OTMEYalOCh BOCCTAHOBJIEHWE 3JIEKTPOIEP-
MaJIbHOM aKTMBHOCTU (pHC. 4), CTaTUCTUYECKU 3HAYMMOE II0
OTHOILECHHIO K TPYIIIE CpaBHEHMs. XapaKTepUCTUKM IMepuona
TIOCJIEHAPKO3HOM PeabMIIMTAIINY TAKKe OKA3aJIMCh JOCTOBEPHO
Jy4lie B TpyIIe MAlXeHTOB, IOJYy4YaBIIMX LUTUKOIMH, B
CpaBHEHMM C TPYINOii 6e3 uepedponpoTeKuuu (Tad. 2).
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puc. 2 [luHamuka YCC Ha atanax uccneoBaHus.
* = p (U)<0,05.
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puc. 3 [luvamuka BIS Ha aTanax nccnenosaxms.
* = p (U)<0,05.
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puc. 4: JuHamuka IA Ha aTanax UCCNE0BaHKS.
* = p (U)<0,05.
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Ta6nMua 2: XapakTepucTika repuoaa BOCCTAHOBNIEHNA NOCNE aHECTE3MN B TpyMIaX.

Bpems go HocTixeHue
Fovnna BOCCTaHOBNEHMS 32!)9';: ?4(:4 0 Bv?:m n:" 10 6annos
Py CO3HaHUA, wam“ 1| OP! MMH“ ’|  no wkane
MUH Aldrete, MuH
OcHoBHast rpynna, 3,6 15,0 16,4 20,1
M (Max—Min) (1,6-10,5) (5,0-22,1) (6,5-3,8) (12,6-26,3)
[pynna cpasHeHms, 10,1 24 240 28,1
M (Max—Min) (3,8-18,4) (12,8-33,1) | (14,2-35,8) | (18,3-38,9)
p(U) 0,022 0,013 0,015 0,007

IMoka3zareny KOTHUTMBHBIX (DYHKLMH B IpedolepalliOHHOM
MePUOJIE B 1IEJIOM COOTBETCTBOBAIM BO3PACTHBIM HOPMATHBaM
y Bcex 00CJIeMOBaHHBIX MalMeHTOB. Heliporcuxoaormueckoe
o0cnefoBaHue, IPOBEIEHHOE Ha 1-€ CYTKH IOC/Ie OIepalii,
nokasajio Hammuue npusHakos [TOK] y 50% nauumeHToB rpyr-
ITBl CPAaBHEHMS, TOTa KaK B OCHOBHOM TPYIIITe HApyIIeHHWE KOT-
HUTUBHBIX (DYHKLUI ObLIO 3aperucTpupoBaHo juilb y 20%
onepupoBaHHbIX (p<0,05). Ha 3-u cytku mocne omnepauuu y
MAIIMEHTOB OCHOBHOM TPYIIIBI MOKA3aTeJIM JONTOBPEMEHHOM
namMaTy (II0 pe3y/bTaTtaM TecTa 3amoMuHaHus 10 ¢10B) oka3a-
JIMCh B cpeiHeM Ha 56% Jydine, yeM B TpYIIE CPaBHEHUs
(p<0,05). Pesyneratsl Tecta «Tabmuibt [ynsre» Takke okasza-
JIMCH BBIIIE B cpeiHeM Ha 14,3% B OCHOBHOI IpyriTie Ha 3 CyTKH
nocie omnepauuun (p<0,05). IMauueHTH Tpynmbl cpaBHEHUS
3aTpauMBAIM OOJIbIIEE BpeMsI Ha MTPOXOXKICHHE TeCTa U TOITyC-
KaJIu 0oJIbllIee KOJIMYECTBO OIMOOK B KaxKI0i 13 TaOJIMII.

O1eHKa ypoBHS TpeBOru M aenpeccuu 1o mkane HADS moka-
3aJ1a, YTO Ha 1-e CYTKH Mociie onepalyy ypoBeHb CYOKIMHUYE-
CKU BBIPAXEHHOI TPEBOTYU Y NETPECCUN CTAHOBUJICS MEHBILE
1ocJie onepaluu B 00eux rpymmax ¢ Oosblieid TeHIeHLel K
YMEHBILEHHUIO B M0JIb3y OCHOBHOM IPYIIIIHI.

O0cyxaenne

IMTOKJI xak mposiBieHHE MOCAeonepaluoHHON 3HIedanona-
TUM, TIPEACTaBIISIS COOO0I HErpydoe HapyLIeHu e psiia KOTHUTUB-
HBIX IIPOLIECCOB, TAKMX KaK MaMSITh, BHUMAHIE, NCIIOTHHUTEb-
Hble (DYHKIMH, OCIOXHSET TeUeHHE PaHHEro IMocjeornepa-
IIMOHHOTO MEePUOMa U OKA3bIBaeT B TMOCIEAYIOIIEM JAe3aianTh-
pyfolliee BIMSHIC Ha MAIMEHTa, CHIDKAsI Ka4yeCTBO €ro XM3HU.
K HacrosiieMy BpeMeHU HeT eIMHOM TeopuM MaToreHes3a pas-
Butust [TOK]I, omHaKo 6ONBIIMHCTBO aBTOPOB MPUXOMST K MHE-
HUIO O er0 MYIBTH(AKTOPHATBHOCTH. bosbinoe BIMsHUe OKa-
3bIBaeT KaK MpSIMOe HEHPOTOKCUYECKOE BIMSHUE aHECTETUKOB
Ha TOJIOBHOW MO3I, TaK U caMa orepaiysi, 0COOEHHO BHYTPU-
OIePAIIIOHHBIC OCIOKHEHMS, TAKIE KaK apUTMUS, TIPOIOJIKI-
TeIbHas TUIIOTEH3Us, HealeKBaTHas BEHTWJISIMS JIETKUX.
CoBOKYMHOCTb (haKTOPOB OMNMEPAlIOHHO-aHECTE3M0NI0rYe-
CKOT0 CTpecca, OCHOBHO MAaTOJIOTUH, a TAKXKE COMYTCTBYIOIINX
3a00JIeBaHMIA TTal[IeHTa, UCXOMXHOTO COCTOSTHUSI KOTHUTHBHBIX
(byHKIIMIT (KOTHUTHBHBIN pe3epB) SIBISIETCS OCHOBOM Pa3BUTHS
ITOK/I B moceonepanmoHHOM Tiepuone [4].

B Hamiem mccrnemoBaHMM C 1i€Nbl0 MUHUMHU3ALUK (haKTOPOB
pucKa M MHBIX (haKTOpOB OblIa B3ATa OAHOPOAHAS TpyIIa
ManMeHToB He crapime 70 JIeT, CXOXHUX Mo JeMoTpapdecKuM
MOKa3aTeIsIM U ONITUMHU3MPOBAHHBIX I10 UCXOMHOMY KOTHUTHB-
HOMY CTaTycy, OCHOBHOMY 3a00JICBAaHMIO M HAJIU4YMIO COIYT-
CTByIOIIEl comaTnyeckoi naronoruu. OmHaKo, Jake HECMOT-
ps1 Ha OMMHAKOBO HU3KUI YPOBEHb XUPYPIUYECKOM arpeccuy U
MCIIOJIb30BaHKE aIeKBATHOIO M CTaHAAPTU3MPOBAHHOTO aHe-
CTE3MOJIOTHYECKOTO TOCOOMsI, TIOC/IEONePalMOHHbIE KOTHU-
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TUBHBIC HapyIUeHHUs ObLTH BBIsBIECHB Y 50% OGOJBHBIX, HE
MONYyYaBIIKMX LEePeOpaIbHOM IPOTEKLIUH.

B nHammix npenpinynmx pabotax |2, 3], craBst 3anaun MOHUMAHUS
naToreHeTH4eckKnx MexaHnamoB pa3Butus [TOK/I, Mbl usyuanu
noKa3zatenu cBobogHopaaukaibHoro npouecca (CPIT) u aHTH-
oKcuaaHTHO 3amuTsl (AO3) B epromnepallioHHOM nieproze. B
XOJIe McCIIeNoBaHusl ObLIO YCTAaHOBIEHO, UTO B IIEPUOL] BROTHOTO
HapKo3a OTMEYaeTCs JOCTOBEPHOE YBETUYCHUE XEMUTIOMUHEC-
HEeHTHBIX (0a3albHOTO W CTUMYJIMPOBAHHOTO) TOKa3aTeseit
reHepaluy akTUBHBIX opM Kuciopona (APK) neiikonutamu,
HEe3HAYMTENbHOE BO3PACTAHUE YPOBHS MAJTOHOBOTO TUATbICTH-
na (MJIA) u anTunepekrcHOi akTUBHOCTD (AITA) mnasmel. 1o
Mepe YBEJIUYECHUsI KOHIEHTPALMM OCHOBHOTO aHECTeTHKA B
KpPOBM M B JaJbHEWIIEM Ha MakCUMyMe TTyOMHbI YTHETCHUS
TIPOMCXOMUT pe3Koe yBenuueHue nokazareneit ADK neitkorm-
TaMU ¥ JajibHeiiee Bo3pactanue cogepxkanus MIA. ITo okoH-
YaHUU ONepalud U TpeKpalleHWM BBEAEHUS aHEeCTeTHKa
Ha0JIONAeTCs YMEPEHHOE CHIDKEHWE TOKa3aTesieil TeHepalu
ADK neiikouutamu Hapsay ¢ aktusaimeii cucreMbsl AO3 (yBe-
myeHue ATTA mia3Mel) U JaabHEAIIMM pocToM ypoBHSI MJIA B
riazme. Uepes CyTKu 1ocie onepanu HaMu ObLTIO BBISIBIEHO
MOBTOPHOE yBelmdyeHue nmokasareneit reHepauun ADK neiiko-
LIUTaMH, TIporpeccupylollee yBeanueHue coaepxanus MJIA u
nageHue AITA miasmbl HUKe MCXOmHOTO YpoBHS. [TonoOHbIe
M3MEHEHUsI ObLTY HAliIEHBI y TIAIIMEHTOB KaK MPU MaJTbIX XUPYP-
TUYECKUX BMEIIATEIbCTBAX, TAK U MPHU JUTUTENbHBIX KapauoJo-
TUYECKUX OTIePaIMsIX B YCIOBUSIX MCKYCCTBEHHOTO KPOBOOOpa-
menust. [Ipu conocraBneHu nokasareneii epedparbHOTO Kpo-
Botoka, CPII u AO3 B mepuomnepallMOHHOM TEpUoNIe HaMu
OBLTO YCTAHOBIIEHO, UTO «IIePBasi BOJHA» TEHEPAIIMU CBOOOIHBIX
(bopM Kuciopoma COOTBETCTBOBAIA MAKCUMAIbHON WHTpAoTe-
pailoHHON rumnody3uu Mo3ra, BTopas — penepdy3un yepes
CYTKH TIOCJIe oniepanuy. BrilieoncanHas IMHAMKKa roKasare-
Jieil HarloMUMHAJA TaKOBYIO TIPU SKCTIEPUMEHTATBHOM MOJIETH-
POBaHUM UIEMUYECKOTO MHCYJIBTA U €T0 CTaluii, a UMEHHO —
CHHAPOM <«HIIeMUU-perepdy3un». Takum 00pa3oM, MOXKHO
TIPE/ITONIOXNUTh, YTO BO BPEMsl ONMEPATMBHOTO BMEIIATENbCTBA
oz o0IMM 00€300/IMBaHKEM TIPOMCXOIUT TPAH3UTOPHAS UILIe-
M MO3Ta, a aucconuaryst Mexay mapamerpamu CPIT u AO3
yepe3 CyTKU T0Cjie OMepaliy CBUAETENbCTBYET O DPa3BUTHU
OKCHIAHTHOTO CTpecca, YCKOPEHUH IMPOLECCOB KJIETOYHOTO
arornTo3a, YTO B KOHEYHOM MTOTE MPUBOIUT K TIOBPEXIEHUIO 1
ru0eI HEPOHOB, BEPOSITHO, U OOYCJIOBIMBAIOIIMX KOTHUTHUB-
HBIA IeUIMT TOCIe OTepalvu.

B aT0it cBS3M mpuMeHeHHe GapMaKoJOTUYECKUX CPEACTB
HMHTPAOIePaIlMOHHOM 3aIUTHI MO3Ta, 00IaTaloNIIX HeMPOIIpo-
TEKTUBHBIMM CBOMCTBAMU U CIIOCOOHOCTBIO BIUSThH HA pa3iny-
Hble 3BEHbsI UIIEMMYECKOTo Kackana, Ha Hall B3I, Mpea-
CTaBJIICTCS ONpaBIaHHBIM. B Haleit pabote B KadecTBe cpel-
CTBa IIepeOpalbHOM 3alIUTHl MCIOIb30BAICS IIMTUKOIUH —
HEepONpPOTEeKTUBHBIN Tpenapat, UMEIOIIMN OOIIMPHYIO 10Ka-
3aTeIbHyI0 0a3y M MOoKa3aBIIUi CBOIO 3((EKTUBHOCTh U 0€3-
OMACHOCTh Y THICSIY MALMEHTOB C Pa3TMYHBIMU HEBPOJIOTUYE-
CKUMU 3a00seBaHUSIMU. LIUTUKOMMH SIBJSIETCS SHOOTEHHBIM
MOHOHYKJICOTHIOM 1 BaXXHBIM ITPOMEXKYTOIHBIM 3BEHOM B CHH-
Te3e (hocHoaMMUIOB KIETOUHBIX MEMOpaH, a TakXke MpUHUMA-
€T yyacTue B MeTaboIu3Me alleTUIX0JIMHA. BblTo moka3aHo, 4To
LIUTUKOJIAH CTAMYIHPYeT CHHTE3 (hoCHaTUINIXOINHA, CHIH-
TOMUEIMHA, IPEIOTBpaIaeT BbICBOOOXICHUE XKUPHBIX KUCIIOT,
BOCCTaHaB/IMBaeT akTUBHOCTh Na+/K+-AT®a3bl, yBeinurBaet
CHMHTE3 TJIYTaTHOHA U TIOBBIIIAeT AKTUBHOCTD ITyTATUOHPETYK-
Ta3bl, a TAKXKe YIy4IIaeT XOJMHEPIMIECKYIO Nepenady, odaanas
MonyaupyoumM 3bGheKToM Ha ryTamaT- U qodbaMuHepruye-
CKUe HeHpOTpaHCMMTTEPHBIE CUCTEMBI. B psime sKcIeprMeH-
TaJbHBIX Pa0OT HA MOJENSAX OCTPOI LiepeOpaibHON UIIEMUN U
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KOTHUTHBHOTO Je(HLIUTA Y KPBIC OBUTO MOKA3aHO, YTO LIMTUKO-
JIMH YMeHbIIad 00beM MH(apKTa, CTUMYIMPOBAJ HeliporeHe3 B
NepurHGAPKTHON 30HE, YIydiian (YHKIIMOHAJbHOE BOCCTa-
HOBJICHHUE, a TAKXXe BOCCTAHABIMBAJ CIIOCOOHOCTU K O0YYEHUIO
Y 9KCHEePUMEHTATbHBIX KUBOTHBIX, TEM CaMBIM yOCOUTEIbHO
JIOKa3bIBasi CBOM HE TOJBKO HEPOIPOTEKTUBHEIE, HO U HEMpo-
pernapaTuBHbBIe CBOMCTBA [26]. B MHOrOUMC/ICHHBIX KIMHHWYE-
CKUX HCCIICHOBAHMSIX IMTHKOIMH TMOKAa3al CBOIO 3((MEKTUB-
HOCTh y OONBHBIX C HIIEMHYSCKUM MHCYJIBTOM, BOWIS B
EBponeiickue pekoMeHIAlMK 1O JIEYEHUI0 HIIEMUYECKOTo
MHCYNIBTa KaK €IUHCTBEHHBI HEHPOMPOTEKTOp, PEKOMECHIO-
BaHHBI K ucnonb3oBanuio [14]. TomoxurenbHbie 3PQGEKTH
npernaparta ObUTH TakXe MPOIeMOHCTPUPOBAHBI MPU YEPENHO-
MO3TOBBIX TPaBMaX pPa3MMIHON CTEIICHW TSKECTH, a TaKXe Y
TTOXWITBIX TIAIMEHTOB ¢ KOTHUTMBHBIMM PacCTPONCTBAMHU COCY-
JIICTOTO U HelipoaereHepatiuBHoro reHesa [11]. Chemyer otMme-
THTh, YTO KOHTPOIMPYEMBIX MCCIECAOBAaHUI MO TPHMMCHEHHIO
uutrKonuHa B npodunaktrke [TOK]I B mHTpaonepalimnoHHOM
MepuoJie, PaBHO KakK IO M3YYEHMIO ero BAMSHUS Ha MOTpeo-
HOCTB B aHECTETUKE, 1O HACTOSIIIIETO BPEMEHH HE TIPOBOIIIOCE.

B Hameit paboTe IIMTUKOIUH ITOJIOKUTETBHO BIUSIT Ha XapaK-
TEPUCTUKY TEPUOJIA MOCIEHAPKO3HON peadUInTaIlMU, YMEHb-
mas BpeMsl 10 NpoOYXIeHWs, 3KCTYOallMd M OpUEHTAIUU
nanueHTa. Ha Haim B3mism, OCHOBHOE 3HAUCHME IS 3TOTO
HMeJIO JTOCTOBEPHOE YCKOPEHHE 3JIEKTPOAEePMATbHON aKTHB-
HOCTHU K KOHILY OMepaliu, BEpOsSITHO, 3a cueT bosiee ObICTPOro
BOCCTAHOBJICHWS XOJMHEPTMUECKUX CBSI3eH — Kak CIIeACTBUE
onHoro u3 3¢ ¢exToB npenapata. LleHTpanbHbI X0TMHEprUYe-
CKMIA IeOUIINT, KOTOPBII MOXET pa3BUBAThCS KakK BCIECICTBIE
IeNCTBHS CaMUX aHECTETHKOB, TaK M B pe3y/bTaTe MHTPAOIIe-
PAIMIOHHOM I'MIOKCUY U UILEMUH, TI0 MHEHUIO PSITY aBTOPOB,
urpaet BaxHylo poib B pazsutuu [TOK]I [12, 23]. Pe3ynbratst
HEeMPOIICUXOIOTUYECKOTO TECTHPOBAHUS B ITOCICOIEPAIIMOH-
HOM TIepUOe MOKa3aly MO3UTUBHOE ACHCTBUE LUTUKOJIMHA
(LlepakcoHa) Ha mapaMeTphl MaMATHA U BHUMaHUS, B TO BpeMsl
KaK B IPpYIIe CPaBHEHNS! Y TIOJIOBUHBI TALIMEHTOB BBISBIISIOCH
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Citicoline in the prevention of postoperative cognitive dysfunction during total
intravenous anesthesia
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At present there is strong evidence of negative influence of gen-
eral anesthesia on the brain, with the development of postopera-
tive cognitive dysfunction (POCD). The lack of generally
accepted approaches to medicamentous prevention of POCD
raises the question of intraoperative cerebral protection. Forty
female patients (aged 17—69 years) who underwent laparoscopic
cholecystectomy under total intravenous anesthesia (TIVA)
based on propofol and fentanyl were included in the randomized
double-blind placebo-controlled study. Twenty patients were
randomly assigned to the main group and were given intraoper-
atively citicoline (Ceraxon, 1000 mg i.v.), and 20 patients
received placebo. Hemodynamics, Harvard standard of patient's
safety, bispectral and perfusion indexes were intraoperatively
monitored. Neuropsychological testing including tables of
Schulte, the 10 words recall test and the Hospital Anxiety and
Depression Scale (HADS) were performed preoperatively, as

well as on day 1 and day 3 after surgery. Both groups were
matched by demographics, coexisting pathology, preoperative
cognitive status and anxiety. Anesthesia was adequate with equiv-
alent demand of anesthetics in all patients. Post-anesthesia
recovery period parameters were significantly better in the treat-
ment group compared to placebo (p<0.05). On day 1, POCD
was detected in 20% of patients in the treatment group and in
50% in the placebo group (p<0.05). On day 3, improvement of
long-term memory (by 56%) and attention (by 14.3%) was
observed in the Ceraxon group comparing to placebo (p<0.05).
HADS results on day 1 did not show any significant difference
between the groups, but a positive trend of the decrease of anxi-
ety in the treatment group was observed. Thus, Ceraxon used
intraoperatively does not influence on anesthetic consumption,
significantly improves the course of postanesthetic recovery and
prevents the development of POCD in the postoperative period.

Konrakthbiii anpec: OBe3oB Anekceit MypanoBuy — TOKT. Me[I. HayK, pyKoBomuTe b 0T, aHecTesnonoru [bY3 MO MOHUKH
M. M.®. Bragumupcekoro. 129110, Mocksa, yn. Llenkuna, 1. 61/2. Ten.: +7(495) 631 05 91; e-mail: amolex@mail.ru;

Jlo6oB M.A. — pyK. OTAI. IETCKOii HEBPOIOTHH;
Hanpxisa E.JI. — M. Hayd. coTp. OTH. aHECTe3MONOTHH-peaHMALINH,
Mstruun I1.C. — M1 Hayd. cOTp. OTA. AETCKOM HEBPOJIOTHHL;

[TanteneeBa M.B. — Hay4. cOTp. OTI. AETCKOM HEBPOJIOTH.
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M 3MeHeHs B HUTPOCTPUATHBIX
00pa30BaHUIX MO3Ta
IIpY MOICJIUPOBAHUU
MMapKUHCOHU3MA, UHAYLIMPOBAHHOIO
POTEHOHOM (KOJIMYECTBEHHOE
MMMYHOMOP(QOJIOTUYECKOE
MCCJIEI0BAHNE)

JI.H. Boponkos, 10.B. Tukanosa, P.M. Xynoepkos, H.TI. fImmykosa
QIBY «Hayunoiii yenmp neeposoeuu» PAMH (Mockea)

s uccredosanus 00Ho20 u3 Haubosee pacnpocmpaneHHbix 3a001e8aHuUIl HEPBHOIL CUCMeMbl — NAPKUHCOHU3MA — Y kpbic Bucmap modeauposany danHoe
COCMOsAHUe HymeM OAUMENbHO20 86e0eHUs NeCMuyUoa pomeHoRd, nocae 4e2o Memooamu UMMyHOMOPQPOAOUY U KOMNbIOMEPHOi MOpdomempuy uzyuanu
U3MEHeHUs HelipOHO8 U Helipoeauy 8 HUSPOCHPUAMHbIX 00pa3osanusx mozea. OBHapycuy, 4mo noo 6AUSHUEM POMEHOHA Y HCUBOMHBIX CHUNCAAACH 08l2A-
MeAbHAs AKMUBHOCb U NOAGANUCH CUMRIMOMbI IKCHEPUMEHMAALHO20 NAPKUHCOHUIMA, HMO CONPOBONCOAAOCH YMEHbUEHUEM 8 HEPHOII CYOCMAHYUY UHIMeH-
CUBHOCIU OKPAWIUBAHUS HA MUPO3UHUOPOKCUAA3Y 8 OMPOCIKAX HEUPOHO8 U HAKONACHUEM 0-CUHYKACUHA 8 IMeAdX HelPOHO8, 4 MAKJice SHAUUMbLM YMeHb-
LieHuem yucaa JogamunosbIX HelipoHO8 6 pocmpanbHom omadene uepHoli cydcmanyuu. B dopcaashom omdene cmpuamyma o00ux noayuiapuii mMo3ea pomeHoH
BbI3bI6AA O4ARY DeCMPYKYUL, OKPYIICEHHbIe 8AA0M AKMUBLPOBAHHLIX ACMpPOYUMos. Takum 06pazom, Modenb NapKkUHCOHUIMA, UHOYYUPOBAHHO20 POMEHOHOM,
Xapakmepuzyemcsi 0eceHepamueHslMy UsMeHeHUAMY 00PaMUHOBbIX HEIPOHO8 HePHOI CYOCMAHYUL ¢ OMAONICEHUEM 8 HUX A2Peeamos a.-CUHYKACUHA, A0KAAb-
HOUl U CUMMEMPUYHOL OecmpyKuueli CmpyKmyp CHpuamyma ¢ 606ae4enuem 8 npoyecc 00pamuHepeuueckux 6010KoH, HelipoHos, Heilpo2auu U yepebpanbHbix
cocydos, umo, 8epOSMHO, A6ASEMCS CAeICMBUEM HAPYUIEHUS MUMOXOHOPUANbHO20 ObIXAHUS, BbI3bI6AEM020 POMEHOHOM.

KmoueBble cJ10Ba: TapKUHCOHM3M, TOJIOBHOI MO3T, CTPHATYM, YepHast CyOCTaHIIMS, MUTOXOHAPHATbHBIE TOKCUHBI, UMMYHOTHCTOXMMMUS,
TUPO3UHTUAPOKCHIA3, ITMODUOPUIISPHBIN KUCIIBIN aCTPOLMTAPHBIi O€10K, (-CUHYKIEHH

APKUHCOHM3M MPECTABISAET COO0H KIMHUYECKUIA [TpyyuHBI MOBBIIEHHOH YA3BUMOCTU NOGhaMUHOBBIX HEUpo-
CUHJIPOM, XapaKTEePHBbIiA U OOMIMPHOI TPYIIIbI HOB MOTYT 3aKJTI0YaThCsl B TOKCMYHOCTU MeTaboMuTOB fohaMu-
HelipojiereHepaTUBHBIX 3a00JI€BaHUI, K KOTOPBIM Ha, 00pa3yIolIuXcs B pe3ysTaTe HehepMEeHTaTUBHOTO OKHUCIe-
B TEpBYIl0O OdYepelb OTHOCAT  0OJIe3Hb HUsA. OTMEUYEHO, YTO aKTUBALMS CBOOOTHOPAIUKAIBHBIX MPO-
[TapkuHCOHa, MHOXECTBEHHYIO CHCTEMHYIO aTpo- LIECCOB HapyIaeT paboTy yOUKBUTUH-TIPOTEACOMHOI CHCTEMBI
¢uto, nporpeccUpyoLIMil CyNpaHyKIeapHblil Napaiuy U 1p., [27], yTo MPUBOAMT K arperaluu o-CUHYKJIeHHa B HefpoHax U
JUISL KOTOPBIX OOLIMM SIBIISIETCS TIOBPEXACHNE 10(haMUHepru- 00pa30BaHMIO arloMepaToB, MOXOXUX Ha Teabla Jlesu [23] —
YecKoil  WHHepBalWM  OasaibHbIX  smep  mosra  [9]. crnierduyeckue s 6one3Hu [lapkuHcoHa BKIOYeHMS. B
[penmonaraercst, 4to B OCHOBE pa3BUTHA IMaPKMHCOHU3MA CBSI3M C BBIIEU3IOXEHHBIM, BOCITPOM3BENCHUE TAPKUHCOHU3-
JICXUT COYCTAHUEC TCHCTMYCCKOM IMPEAPACIOIOKCHHOCTU U Ma C TIOMOUIBIO TIECTULIMIA POTEHOHA MOXET CITY>XUTh yﬂ06H0ﬁ
BIIMAHAA TOKCMHbIX (axTopos okpyxatoueit cpenst [6, 16]. MOJIEJIBIO [UIS1 U3YYEHUS 3aKOHOMEPHOCTEW pa3BUTHSI Helipoe-
Tax, B paifonax CIIA ¢ pasBUTBIM HHIYCTPHATLHBIM MPO- TeHEPAaTHBHOTO TIPOLIECCA B HUTPOCTPUATHBIX OOPa30BaHMSAX

M3BOICTBOM M CENbCKUM X03siiicTBOM 0ose3Hb [lapkuHcoHa
peructpupyetcs moctoBepHo yame [11]. Kpome Toro, psn
UCCJIENOBAHMI YKA3bIBAIOT Ha B3aUMOCBSA3b MEXIY MPUMEHE-
HUEM B CEJTbCKOM XO3SICTBE TIECTUIINIOB, B YACTHOCTHU, POTE-
HOHA, ¥ BO3HUKHOBeHUeM Oone3nu [lapkuncona [12, 15].

Mog3ra.

Ieanb paboThl: METOOAMU UMMYHOMOP(OJIOTUU U KOMIIbIOTEP-
Holt MOphOMETpUU MCCIeI0BaTh U3MEHEHHUS HEMPOHOB U Hel-
POIJIMKM B HUTPOCTPUATHBIX 00Pa30BaHMSIX MO3ra KphIC MpU

. . MOJIETMPOBAHUHU MAPKMHCOHM3MA C TOMOLIBIO POTEHOHA.
OnHolt W3 TpUMYMH THOeNW H0()aMUHOBBIX HEWPOHOB TIPU

0ose3un [TapKUHCOHA CUMTACTCS HAapyIIeHHe (PYHKIINI MITO-

XOHJIpUii, MPUBOSLLEE K OKUCIUTEILHOMY cTpeccy. B akcme- Marepuajibi 1 METO/IbI

PUMEHTE in Vitro pOTEHOH Hapylllal CUHTe3 U COOPKY OeKoB

urockenera, perkanuio JHK, Be3ukynsipHbelid TpaHCTIOpT Pa6ory npoBoaui Ha Kpbicax Bucrap, camiiax, ¢ maccoit Tena
MeIuaTopoB [26], a Ipyu CUCTEMHOM BBEJEHUM OH IOBPEXIAT 180—200 r, cobmonas «[IpaBuna obpalueHusi ¢ J1abOPaTOPHBI-
LEeHTpaIbHbIe U epuceprdeckuie 10haMUHOBbIE HEMPOHHI [3]. MU XMBOTHBIMU». DKCIIepUMEHTaIbHOM rpymme (n=17) exe-

34



OPUIMHATTBHBIE CTATBI. SxcnepumeHTanbHas HeBpoaoris

JTHEBHO, UINTEJIbHO (10 4-X Henesdb), MOAKOXHO BBOAMJIU
POTEHOH B JI03¢ 2,5 MI/KT, paCTBOPEHHEII B TUMETUICYIb(HOK-
CHJIe ¥ CMELIIaHHBIN C PACTUTENbHBIM MACJIOM B COOTHOLIEHUU
2:98 [10]. [eiicTBHe poTeHOHA Ha MOBEIEHME XHUBOTHBIX OLIE-
HUBAJINA BU3YaIbHO Y HA OCHOBAaHWM WX IBUTATCIIbHOM aKTHB-
HOCTH B TECTE «OTKPBITOE I10JI€» B TEYEHHE BCETO CPOKA SKCIIE-
pHMMEHTa.

s “MMYHOMOPGhOIOTMYECKOTO UCCAEA0BaHUS ObUTU BbIE-
JIEHBI TpU TPYTMIIbI: TIEpBasi TPYIIA IMojiydaia POTEHOH OfHY
Henemo (n=5), BTopast — 4eThIpe Heneau (n=7), TpeThbs TPyII-
ma Kpbic (n=6) ciyXujia MHTaKTHBIM KOHTposeM. Moar
KMBOTHBIX, IEKAMTUTUPOBAHHBIX TMIILOTHHOM, (DUKCUPOBAIN B
4%-HOM pacTBope (hopMallHa, 3aluBaid B NapadUHOBbHIC
0JIOKM ¥ pacKiaabiBaid Ha (hpOHTAIbHbIE CPE3bl, TOIIUHON
7 MKM. YpOBEeHb CPE30B OMPEeNsUTH 10 aTIacy MO3Ta KPbIChI
[18]. MMMyHOTMCTOXMMHUYECKUM aBUIWH-TIEPOKCUIA3HBIM
METOIOM, CJelysd IPOTOKONY TPOU3BOAMUTENS aHTUTEN
(Sigma), B HUTPOCTPHATHBIX OOPA30BAHMSIX MO3Ta BBISBIISIIA
JIOKaMM3alMi0 TUPO3UHIUIPOKCUIIA3bI, CIyXallell MapKepoM
JnodaMuHa B TelaX U OTPOCTKaX HEUPOHOB, O-CUHYKJIEHUH,
YKa3bIBAIONIMI HAa HApyIlIeHWe CUHTe3a M COOpKU OENKOB B
HelipoHax, u crielMduIeckue O6eJKU acTPOLUTAPHON HEHpo-
IJIMU — KUCIBIH TinobubpuisapHblii 6enok (GFAP) u riyra-
MUHCHHTeTa3y. OKpanBaHue KOHTO KPACHBIM UCTIONb30BAJN
7S BBISIBICHUSI B TKAHU aMIJIOMAA 110 IUXPOU3MY B MOJISIPU-
30BaHHOM CBeTe [4]; MpM OKpalllMBaHUU CPE30B MO3ra Kpacu-
teneM FluoroJade-C [21] BeisiBASLIM AeTeHEpUpYIOLINE HENPO-
HHI ¢ ToMonIbio Mukpockona Carl Zeiss Fluoval. [Inst Mmopdo-
JIOTUYECKOTO KOHTPOJIS CPe3bl OKpallMBadu KpPE3UJIOBBIM
(bMoNeTOBBIM M TEeMAaTOKCWIMH-303uHOM. [lomcuer xmetou-
HBIX 3JIEMEHTOB, HEPOHOB U HEHPOTIMU U HMHTEHCUBHOCTD
MMMYHOOKpAIIMBaHUSI TKaHU XBocTaToro sinpa Ha GFAP u
TUPO3ZUHTUAPOKCUIIA3Y BBHITIOMHSIM TTPU TIOMOIIM MUKPOCKO-
na Leica DMLB, ocHameHHoro 1mugpoBoii (oTokamepoii
Leica DC-300 u mporpammoii Leica Qwin [2]. [TonxydyeHHbIe
JaHHbIe 00pabATHIBAIM HETApaMeTPUUECKUMU METOAMU CTa-
tuctuku (tect Manna—YutHu, ANOVA Kpackenn-Yonnmca)
TIpY TTOMOII TIporpaMMBI Statistica 6.0.

Pe3ybratnl

V KpbiC, OMyYaBLUIMX MHBEKIIMU POTEHOHA, HAYMHAS C TIEPBOi
HeJen, HaOTomam CUMITTOMBI, XapaKTepHbIe IS 9KCIepH-
MEHTAJIbHOTO MAPKMHCOHM3MA: AUCKMHE3UI0, MTO3 BEPXHETO
BeKa ¥ CTOPOJICHHYIO 1MO3Yy XMBOTHOTO C 3aTHYTBIM XBOCTOM,
YTO SIBJISUIOCH CJICACTBMEM PUTHMAHOCTU MBIIII TYJIOBHINA U
XBoCTa. JlBUrare/ibHas aKTUBHOCTD XXMBOTHBIX IIPK TECTUPOBA-
HUM B «OTKPBITOM IOJIe» CHIKAIACh B 3aBUCHMOCTU OT JJIM-
TeJbHOCTHU BBeAeHUs1 poTeHoHa (puc. 1A). B mpoliecce akcne-
PHMEHTa TOKCHIECKOE IEHCTBHME POTEHOHA IIPMBEIIO K THOeIn
30% XKMBOTHBIX, MAKCUMYM JIETAJIBHOCTH MPUXOIUIICS Ha TIep-
BbI¢ IB¢ HEIEM BBEICHMS TIperapara.

IMon BmsTHUEM pOTeHOHA MMMYHOOKpAIIMBaHWE HA TUPO3UH-
TMIPOKCWIA3y B TejJaX M OTPOCTKAX HEUPOHOB KOMITAKTHOM
YacTH YepHOM cyOcTaHUUU cHUxXanoch (puc.1b, 2A), a miot-
HOCTb pacnpe/eieHNs] HeipOHOB 10 CPABHEHUIO C KOHTPOJIEM
3HAYMMO YMEHBIIANACh Ha 25% B POCTPALHOM OTIENE KOM-
MaKTHOM YaCTH YepHOM CyOCTaHIUM, B 00JaCTH, PACIOIOXEH-
HoW Ha ymaneHuu ot -4,7 mo -4,9 MM ot 6permsl (puc. 1B).
WmmyHOorMcTOXMMUYECKas peakivs Ha o-CUHYKJIEHH TO[
BIMSHUEM DOTEHOHA XapakTepu30Bajach HepaBHOMEPHOI
JIOKaNu3aluell B Teaax HEHPOHOB YEPHOU CyOCTaHIIMM, 4TO
MPOSIBISIIOCH OT €labOTO 10 MHTEHCUBHOTO OKpAILIMBAHUS
arperupoBaHHoro 6esika (puc. 2b).

35

W 3MeHeHvS B HUTPOCTPHATHONM CMCTEME MO3ra NP POTEHOHOBOM MAPKMHCOHM3ME

lepeceyeHHbIx oD N HeiipoHoB
KBa/|paToB X5/0b
60 Bl 100
1,0 |
45 09 8
' d 60-1
30 * 08
0,7 * 40
15 { 06 i i
05 20
0 T 1 1 1 014 T 1 1 1 ! T ' ' !
GoH  THen  4Hen K 1Hen  4Hep -4 44 A8 -52 -56 -6,0

@ MM OT Gpermbl

puc. 1: KonuyecTseHHbIe U3MEHEHIS ABUraTeNbHOI aKTUBHOCTH U JOdaMUHEpriye-
CKVX CTPYKTYP B HUrPOCTPUATHOIA CUCTEME XUBOTHBIX, MONYABLUMX DOTEHOH.
A - u3MeHeHUs IBUraTeNbHO aKTUBHOCTY XUBOTHBIX (YMCTIO NENECEYEHHbIX KBAZNA-
TOB B TECTE «OTKPLITOE NOfE», MEAViaHa no rpynne), nonyyasLUmX POTEHOH Ha MpoTs-
XEHUM OHOW (1 Hen) v YeTbIpex (4 Hen) Henenb N0 CPABHEHMIO C UCXOLHBIMM 3Have-
Husimu (Do) * - p<0,05 Tect ANOVA Kpackenn-Yonnuc. IokasaHsl MeauaHb! 1 KBap-
T B IPyINaX.
b — CHWXeHWe IMMYHOOKDALLMBAHUS HA TWDOSUHTMEOKCUNA3Y B CTPUATYMe KDbIC,
NONYYABLUIMX DOTEHOH HA MPOTXEHUV OLHOM 1 YETLIPEX HEOENb, B CPABHEHMN C KOHT-
ponbHoi rpynnoit (K). MpeacTaneHo OTHOLIEHUE MHTEHCVBHOCTY OKPALLMBAHWS XBO-
craroro snpa (X4) u oborsTensHbix Gyropkos (OB). 0603HaueHns — kak Ha puc. 1A.
B — pacnpenenenue yucna fodaMuHOBbIX HEIAPOHOB (MefMaHa) YepHOM CyBCTaHLum
N0 POCTPOKAYLANBHOA OCU B MO3re KPbIC, MONYYaBLLMX POTEHOH HA MPOTAXEHMM
OBHOM HEOenu (MYHKTUP «— —»), B CPABHEHMM C KOHTPOMLHOI rpynMoi (CrioLLHas
NuHMs «—»). TpeyronsHiukom «W» OTMeyeHa 00macTb CTATMCTUYECKU 3HAYMMOrO
(p<0,05, kpuepuit 2, KputepHit MaHHa-YuTHM) CHIKEHVS YMCTa HEIPOHOB.

puc. 2: VIMMYHOMOPGONOrVHECKIE U3MEHEHMS B YEPHOI CYOCTaHLIM KpbiC Nofl Aeit-
CTBMEM POTEHOHA.

A, b — CTPYKTYPbI MO3ra XVIBOTHBIX KOHTPOMLHOIA rpynmbl (K) 1 Moy4aBLUMX POTEHOH

(P) exeqHeBHO Ha MPOTAXEHN OBHOA HEZleNW. A — NIOK/M3ALVA TUPO3MHIYBPOKCH-

nia3sl = Tupl'g (MukpodboTo, 00. X 3,2); b — Nokanmaaums o-CuHyknenHa — a-Syn

C NOAKNALLMBAHUEM KDE3UNOBLIM GMONETOBLIM 1S BIBEHMS SEP HEMPOHOB (MMK-

podoro, 06. x 100).

B nmopconarepanbHoil yacTM cTpuatyma OOOMX MOJIyMIApUi
MO3Ta Y BCEX MOAOTBITHBIX KPbIC, BHE 3aBUCUMOCTH OT JJIH-
TEeJbHOCTU SKCIEPUMEHTA, PETUCTPUPOBAIN OYar AeCTPYKIIMU
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KoHtponb 1 Hep,

puc. 3 ImmyHOMOPONOTHYECKUE 3MEHEHUS B CTPUATYME KPbIC MO, MEVCTBUEM
POTEHOHA.

A, B, B — CTPYKTYpbI MO3ra XBOTHbIX, EXEAHEBHO MOAYYaBLLVX POTEHOH HA MPOTSXE-
Hiv opHoR Heaenu: A, Tupl — nokanM3awms TMPO3VHTMAPOKCHAA3L! (MUKPOdOTO,
00. x 3,2); b, GFAP — nokan3awust kucnoro rmodubpunnspHoro benka (Mukpodo-
70, 00. X 3,2); B, FJ — ;ereHepvpytolLIve HeiipOHbI CTPUATYMa, BbISBNEMbIE C MIOMO-
wio kpacutens FluoroJade (mukpodoto, 06. x 40).

[ — CHUXEHWE YuCna HEIAPOHOB CTPMATyMa MOf GACTBUEM POTEHOHA (MIOKA3aHO B

MPOLIEHTAX OT MHTAKTHOrO KOHTp0ﬂ9I).
* - p<0,05, kpTepuii MarHa-YutHu,

no(aMUHEPTUYeCKNX BOJIOKOH, OKPYXEHHBI BOJOKHAMU C
YMEHBILEHHOM 3KCIpeccueil TUPO3MHTUApOKcuIasbl. Ouar
3aHUMa oT 15 1o 35% momanu GpoOHTAIBHOTO Cpe3a CTpHa-
TyMa ¥ 3HAYMMO HE MEHSUICS Ha MPOTSIKEHUM IKCIIEPUMEHTa,
HO UMMYHOPEAaKTUBHOCTb OKPYKAIOIIMX €r0 BOJIOKOH MOCTe-
NMeHHo yMmeHbmanach (puc. 1b, 3A). IlnoTHOCTh pacnpenene-
HUSI HEMPOHOB B OYare MOBPEXKACHUS, BBISBISIEMbIX TIPH TIOJT-
KpaiaHuu no Hucciio, ymeHblanach, HauMHasi ¢ mepBoi
Henenu skcnepuMeHTa. HelpomereHepalusi B TOpcaJbHOM
cTpuaTyme Obia TIOATBEPXACHA U TIPH OKPAITMBAHUYU CPE30B
Mo3ra ¢uyopecuieHTHbBIM Kpacutenem FluoroJade, BbIsiBsIO-
muM norudiime HeipoHsl (puc.3B). IIpu 3TOM pOTEHOH He
BJIVSIT HA MHTEHCUBHOCTh OKPAIMBAHUS HA TUPOZMHTUIPOK-
cUJIa3y B CTPYKTYpax Me3oauMOuyeckoi cuctembl. Peakuust Ha
GFAP B ouare go(aMMHOBOI A€HEpBAllMM 3HAYMMO CHIKA-
JIaCh ¥ TIPY 3TOM YMEHBIITANIOCh KOJTUYECTBO BBISBIISIEMBIX acT-
pouuTtoB (puc. 3b). OnHako Ha rpaHulEe o4yara MOBPEXICHUS
(hopMUpoBaJICS ITMATbHBIN BaJl U3 aKTUBUPOBAHHBIX ACTPOLIM -
ToB, comepxamux GFAP. AHamornuHbsle M3MEHEHHS acTpo-
[JIMK OOHAPYXMBATU U TIPU UCCIENOBAHUU MUMMYHOTHUCTOXHU-
MMYECKOM JIOKaJIM3allMy TJIYTAMUHCUHTETa3hl — (hepMeHTa,
yJacTBYIOIIET0 B OOMEHE TIyTamara W COAEpXaIlerocs B
OTPOCTKAX aCTPOLIUTOB.
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puc. 4: W3meHetmst LepeBpanbHbIx COCYZI0B KPbIC, MONYYaBLUMX MHBEKLN POTEHOHA.
A — nepuBackynApHbIiA OTEK 1 remopparuyt B CTPUATYME, OKPACcKa remaToKMCIMH-
3031HOM;

b — BbisiBNIEHMe aMuouaa B NONIAPU30BAHHOM CBETE (CBEYEHME) MY OKPACKE KOHIO
KPaCHbIM B CTEHKE apTep1onbl (Mukpodoto, 00. X 40).

Ha cpesax mosra, okpallleHHBIX TeMaTOKCUJIMH-303MHOM,
HaOJII0TaI MHOXECTBEHHBIC (DOKATBbHBIE TeMOpparuu, Ipe-
MMYILIECTBEHHO B MOIKOPKOBBIX CTPYKTYpaX Mo3ra, B T.4., B
00JacTu yepHoil cybctaHuuu u crpuatyma (puc. 4A). Ilpu
OKpaIIMBaHNH KOHTO KPACHBIM C TIOCTIEAYIOIIEH perucTpaneii
JMXpOM3Ma B MOJSPM30BAHHOM CBETE BBISIBJISUIA HAKOILICHUE
amuouja B CTEHKE apTepuosl rojloBHOro Mosra (puc. 4b).
Kpome Toro, mpu mcciaemoBaHUK OPIOIITHON ITOJIOCTH XUBOT-
HBIX OOHApPYXWBaIM TFeMOPparuyd B CEPO3HOI 000JI0YKe
KHIIEYHNKA Y CATbHUKA.

O0cyxenne

PoreHoH, obnapatoiuii cBoiicTBAMU MHTMOMTOPA MUTOXOH[I-
PUATTHOTO JIIXaHMUS, B OTJIMYME OT TOKCMHOB, ITMPOKO TIPUMe-
HSIEMBIX IS BOCIIPOM3BEIEHUS IETCHEpallMy J0(MaMUHOBBIX
HeiipoHoB (6-OHDA 1 MPTP), He oka3biBaeT U30MparTeIbHO-
ro IeicTBUSI Ha NohaMIHEPTUIECKUE CTPYKTYPHl U IIPH
CHCTEMHOM BBeIcHIHM B 0071b1mX 103ax (10-20 Mr/KT) BRI3BIBA-
€T MHOXECTBEHHbIE MaTOJOTMYECKUe U3MEHEHHSI B Pa3IMYHBIX
opraHax u TkaHsx [13, 19]. OaHako, Kak 1moKasauo MpoBeaeH-
HOE HCCJICNOBaHNE, POTCHOH B 0OOJce HM3KHMX J03aX BIHSIET
MPeUMYIIECTBEHHO Ha CTPYKTYPHl HUTPOCTPUATHON CHCTEMBI,
YTO OTMEYAIOT U Apyrue aBTopsl [13, 22, 23], a 3T0 mogHUMAaET
BOITPOC O MTPUYMHAX TIOBBIIICHHON YI3BUMOCTH JO(aMUHEPIH-
YyecKMX 00pa3oBaHMI Mo3ra MpY HApPYLIEHUSIX MUTOXOHAPHU-
anbHOTO bIXaHus1. [lomydeHHbIe pe3yIbTaThl CBUIETENbCTBYIOT
B TIEPBYI0 OdYepenb O BBHIPAKEHHOM BIUSHUM POTEHOHA Ha
OTPOCTKM N0(aMUHOBBIX HEWPOHOB, MPUYEM OTMEYaeTCs
XapakTepHasl JIOKalIu3alus MOBPEXIEHUH B JOPCATbHOM
CTpHaTyMe ¥ JIOKAJIbHOE CHIDKEHUE YHUCICHHOCTH T0(aMUHO-
BbIX HEWPOHOB B OTAENbHOM 00JaCTM YEPHOM CyOCTaHLIUU.
Ipu 3TOM BBIpakeHHAs THOETb HEMPOHOB, MO JAHHBIM JIUTE-
parypsl [13, 23], oTMeuaeTcd mocie 4-if Heloeau BBeJCHUS
poteHoHa. [Ipeamonaraercs, 4YTo OKMCIUTENbHBINA CTpecc,
BBI3BIBAEMBIl POTEHOHOM, TIPUBOIUT K HApyIIEHUSIM COOPKH,
TPAHCIIOPTA ¥ JAeTpamay 0eaKkoB |7, 25], 0 4eM CBHIETENb-
CTBYeT U BBISIBJEHHOE HaMM M30BITOYHOE HAKOIUIEHUE
0-CHHYKJIEMHA B HelipoHax YepHoi cyocTaHUuuu. B cBolo ove-
pezib, HaKOIUIEHKE 3TOTo OelTka B HelipoHax cBA3bIBaIoT [14] co
CTEMEHbI0  HapYIIEHUH  BHYTPUKIETOUYHOTO  JBIXaHUS.
OtcyTcTBHE B HallleM 9KCTIEpPUMEHTEe COPMUPOBAHHBIX TeJIel]
JleBn, MOXHO OOBSICHUTB TEM, YTO HAOMIOTaeMbIC U3MEHECHNS
0-CUHYKJIEMHA OTpaxaloT 00jiee paHHUI 3Tar MaToJ0rMYecko-
ro mpouecca. CrnenoBaTenbHO, MOXHO MPENNONOXUTh, YTO
BBIpAXXCHHOE HapylleHue 1ohaMUHOBOM MHHEPBAIIMM CTpHUA-



OPUIMHATTBHBIE CTATBI. SxcnepumeHTanbHas HeBpoaoris

TyMa TIpeIIECTBYET TMOEIN HEIPOHOB YepHOU cyOcTaHLMK. B
CBSI3U C 3TUM BaXHO OTMETUTD, YTO U HA APYTUX MOIENSIX PU
BO3/IEWCTBUM TOKCMHOB OblIa MOKa3aHa 0ojee BBICOKAS YyB-
CTBUTENBHOCTh CHCTEMBI CIHTE3a 0(aMKHa B OTPOCTKAX, UEM
B Tesax HelipoHoB [5, 20], n HapyllleHue POTEHOHOM BE3MKY-
JsIpHOTO TpaHcrmopTa nodamuHa [8, 29]. He nckimoueHo, 4to
JIOKaJIbHOE MOBPEXIEHUE B CTpUATyMe TO(aMUHOBBIX OKOHYA-
HUIl 1 TMbesb B 3TOM Ovare MPOEeKIIMOHHBIX HEHPOHOB CTpUa-
TyMa TIOJ JeUCTBMEM POTEHOHA, BO3MOXHO, MPOBOLUPYIOT
peTporpagHyto HelipoereHepauio B Y4€PHOM CyOCTaHIIMN.

BroisiBneHHass mop neiicTBMEeM poTeHOHA TMOedb HEepoHOB
CTpUaTyMa CBUIETENILCTBYET 00 MX MOBBIIIEHHOM YyBCTBUTEb-
HOCTH K HapyIIEHUIO BHYTPUKJIETOYHOTO JIBIXAaHMUSI, YTO TAKXKE
coracyercsl ¢ IefCTBUEM APYroro MUTOXOHAPUATbHOTO TOK-
CHHA — 3-HUTPOMPOITMOHOBON KUCIOTHL [1]. B To e Bpems,
JIOKaJIbHOE MOBPEXACHUE POTEHOHOM aCTPOIJIMU B CTPUATYME
U TIpY 5TOM €€ aKTUBAlMs BOKPYT MOBPEXIEHHON 001acTh
O0BIYHO HE XapaKTepHbI ISl Mojienieit 6omesHu [lapkuHcona
[22]. MoxHO TpeanonoXuTh, YTO TIOBPEXICHNE aCTPOIIUN B
CTpUaTyMeé MOXET IMPOBOLIMPOBATh Pa3BUTUE FKCAUTOTOKCHYE-
CKUX PEaKIIuii ¥ CIIOCOOCTBOBATh THOENN HEMPOHOB CTpUATYMa
IO AaHAJIOTUH C YCTAHOBICHHBIMU MEXaHU3MaMK UIIEMUYECKO-
0 TIOBPEXKAEHWS HEPBHOI TKaHu [17].

[Mo-BuaMoMy, BaXHYI0 pOJib B POTEHOH-MHAYIIMPOBAHHOMN
HEeMPOTOKCUYHOCTH WTPAIOT U BBISIBICHHBIE HAMU COCYAU-
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Brain nigrostriatal system changes in rotenone-induced parkinsonism
(quantitative immune-morphological study)

D.N. Voronkov, Yu.V. Dikalova, R.M. Khudoerkov, N.G. Yamshchikova

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

Key words: parkinsonism, brain, striatum, substantia nigra, mitochondrial toxins, immunohistochemistry, tyrosine hydroxylase,
glial fibrillary acid protein, a-synuclein

For studying one of the commonest diseases of the nervous sys-
tem, parkinsonism, long-term course of injections of pesticide
rotenone to Wistar rats was used, and thereafter changes of neu-
rons and glial cells in the nigrostriatal regions of the brain were
investigated by immunohistochemical methods. It was found
that rats treated by rotenone were characterized by reduced
motor activity and displayed characteristics of experimental
parkinsonism. These changes were accompanied by a decreased
tyrosine hydroxylase staining in the processes of the s. nigra
dopamine neurons and aggregation of a-synuclein in their bod-

ies, as well as by significant loss of dopamine cells in the rostral
part of the s.nigra. Rotenone produced bilateral local destruction
of brain tissue with surrounding activated astrocytes in the dor-
sal parts of the striatum bilaterally. One may conclude that a
parkinsonian model induced by rotenone is characterized by
degenerative changes of dopamine neurons in the s. nigra, with
a-synuclein aggregation and local and symmetrical injury of the
striatum (with the involvement of dopaminergic fibers, neurons,
neuroglia and cerebral vessels), which presumably reflects
rotenone-induced mitochondrial dysfunction.
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CoBpeMeHHBbIE BO3MOXKHOCTU
UAeHTU(pUKALIUU JATEHTHON CTaIuU
HEUPOJEereHEpaTUBHOIO IIpoliecca

C.H. Wnnapuomkun, A.I. Bnacenko, E.IO0. ®enorosa

OIBY «Hayynuiii uenmp nesposoeuu» PAMH (Mockea);
Omdenenue paduonoeuu meduyurckoeo (akysvmema Bawurnemonckoeo ynugepcumema (Cenm-Jlyuc, CIIIA)

XapaxmepHoii uepmoii nelipodecenepamugHbix 3a601e6aHUL S6ATEMCA CYUECMBOBAHIE MHO0AeMHel AAMeHMHOI cmaduu, moeda Kax Marupecma-
U CuMnmomos npoucxooum nocae eubenu 40—60% xaemox 6 panumbix HeliporHsix nonyaayusx. Ilosmomy 603mMoxNcHOCIMU HePONPOMeK UL MAKCU-
MaAbHb UMEHHO 8 AameHmHoil cmaduu npoyecca. B cmambe npedcmasnervi cospemertble mexHoAOUU NPECUMRMOMAMUHECKO OUAHOCIUKY 08YX
Hauboaee pacnpocmpanerHbix HelipodeceHepamusHbix 3adonesanuii — Goaesneil Anvueeiimepa u [lapxuncona. Ha ocnosaruu cobemeentbix u aumepa-
MYPHBIX OGHHBIX HOKA3AHO, YMO 6e0VUUMU 8 BbIAGACHUL NUL, UMEIOWUX BbICOKUI PUCK PA3GUMUS YKA3AHHBIX 30001e6aHUiL, 6ATI0MCS Memoobl Hell-
PosU3yaAu3auUY (U0eHmupuUKayus Gema-amuiouda 6 20108HOM Mo32e, (PeHOMEHA 2UNEePIXO2EHHOCIU epHoll cybcmanyuu u 0p.) 8 KomOuHauuu ¢
DA00M HeUpoU3U0A02UHECKUX U MOAEKYAAPHO-RaMOOUoXuMuueckux mecmos. Baiudayus npedaaeaembix Guomapkepos u ux uHmezpayus 8 eOuHvie
duazrocmuyeckue CKpUHUH208bIe AN20PUMMbL S6ASEMCS HA Ce200HS 00HUM U3 HAUOOAee AKMYANbHbIX PA30N08 HeEPOA0UL.

KomoueBbie cJ10Ba: HelipoereHepaTUBHbIC 3a00/1eBaHys, 001e3Hb AJlblLiTeiiMepa, 0ome3Hb [TapkiuHCoHa, TaTeHTHAs CTalus,
0MOMapKephl, TIOMYISIMOHHbIA CKPYHUHT

efiponereHepaTUBHbIE 3a00JeBaHMS TPEICTaB-

JISIIOT B HAcTosIlee BpeMs OOHY M3 OCTpeHIluX

MEIUIIMHCKAX M COLHMANbHBIX IIpobieM. DTO

00YCIIOBJIEHO KaK TSKENON (PU3MUEeCKOM U TICUXH -

YeCKOW WHBAJMAM3ALMEN, HacTynawouei B
pe3yasTaTe HEYKJIOHHOTO MIPOrPecCHpoBaHMs Ipolecca, TakK 1
BO3pacT-3aBUCUMBIM XapaKTepOM a0COTIOTHOTO OONBINMHCTBA
HelpoiereHepaTUBHBIX 3a00JeBaHUN, TIPOSBISIIOLIMXCS Yallle
Bcero y s crapmie 50 ser. [MocnemHee 0OCTOSITETBCTBO B
CBSI3M C JIeMorpaduyecKuMU OCOOEHHOCTSIMU COBPEMEHHOTO
obmecTBa M yBEJIMYEHUEM MPOAOKUTETbHOCTU XKU3HU
Hen30eKHO BeleT K 3HAUNTETHFHOMY YBETMUCHUIO YMCITA TAKHX
TMALIMEHTOB U MO3BOJISIET TOBOPUTH 00 «3MMAEMUN» Helipoaere-
HepaTHBHBIX 3a00JIeBaHM I YeI0BeKa B pa3BUTHIX cTpaHax. Tak,
COIJTaCHO  OPHMEHTMPOBOYHBIM  OIICHKAM,  0OJIE3HBIO
Anpbureitmepa (bA) u 6onesnbio ITapkuncona (BIT) ceromns B
MMpE CTPajaloT, COOTBETCTBEHHO, OKOJIO 26 MJIH U 4,5 MJIH
yes1., nmpudeM yxe K 2030 I. mporHO3UpYyeTCcs YABOSHHE ITHUX
uudp, a k 2050 — yBenuueHue BuetBepo [21, 43].

XapakTepHOii 0COOEHHOCTHIO HeiipoaereHepaTUBHBIX 32001~
BaHUU SIBISETCA CYLIECTBOBAHWE MHOTOJIETHEW AamenmHou
cmaduy, HAITIREe KOTOPOH ONpeesIeTCs IINTEIbHBIM Pa3BU-
THEM CJIOXHBIX NTaTOOMOXMMHUUYECKHUX KAcKaJoB B HEHpOHax-
MUIIEHSX B pe3yibTate HapylIeHHi KOH(MOPMAIINH KITIOUEeBHIX
0e1K0B, (OPMUPYIOUIMX TUIIMYHBIE AJISI 3TUX 3a00J]eBaHUI
uOpWIISIpHBIE CTPYKTYPBHl U BKIIIOUYEHMs (P-aMUIOMIHbIE
Otk ipu BA, arperathl a-CUHYKJIeMHA U Tebua JIepu mpu
BIl, monurayraMuHOBBEIE  BKJIIOUCHHUS TP  XOpee
[enTHHITOHA, HEMPOUOPUILIAPHBIE KIYOKHM MPU TayMaTUSIX U
T.1.) [5, 6]. ITpu sToM B cuny mwiactuydoctu LIHC tpancdop-
Malus JaTCHTHON CTauy B KIIMHUICCKYIO TIPOMCXOIUT TOJIb-
Ko mocne rubenn He MeHee 40—60% KII€TOK B COOTBETCTBYIO-
IIMX HEWPOHHBIX IIOMYIALMSIX (HallpuMep, B TUIIIOKAMIIE,
BHCOYHOM KOpEe WJIM KOMIIAKTHOM YacTH YepHOI CyOCTaH-
LIUH), YTO ¢ MOPPOXMMHUYECKON TOUKHM 3pEHUS O3HAYaeT yxe
CYLIECTBOBAHME BeChbMa Cepbe3HOil marojoruu [28, 61].
[MonoxeHne ocIOXHSICTCS TeM, YTO HeHpoaereHepaTUBHBII
MPOLIECC HOCUT HeJIMHEeMHbII XapakTep [46, 80], Tak 4TO Kara-
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cTpodnyeckass TMOeab OCHOBHOM Macchl HEHMpPOHOB W/WiIU
KPUTHIECKOE HAKOTIIEHNE TTATOJIOTMYECKUX CYOCTPAaTOB B HUX
MIPOMCXOMUT B TiepBhIe 3—4 Toma 00JIe3HM JUOO0 Jaxe HEmo-
CPEICTBEHHO TMepel ee¢ KIMHUYecKoll MaHudecTauuei
(puc. 1). [ToaTomMy BO3MOXHOCTY OKa3aHHUs TIOMOIIM MallUeH-
TaM (0T M3MEHEHUH pexXrMa Tpyaa 1 (PU3MIecKoi aKTHBHOCTH
IO MIPEBEHTUBHON HEUPOIIPOTEKIUA 1 aIPECHOM MaTOr€HETHU -
YecKOoli Tepary) MaKCMMaJIbHbl MMEHHO B JIATEHTHOM CTamust
HelipomereHepanuu. M3ydeHne TaTeHTHOM CTaIuM ITO3BOJSET
NeTaJbHO OLCHUTH CYIIECTBYIOIIME KOMIIGHCATOPHBIE MeXa-
HU3MBI, IPETISATCTBYIOIINE 0 MTOPHI 10 BpeMeHU KITMHUYECKON
peam3anuy 00jIe3HM. B ux unciie MOXHO Ha3BaTh U3MEHEHIE
AKTUBHOCTU psIa HEHPOTPAHCMMTTEPHBIX CHCTEM MO3Ta,

ubenb HelipoHoB

>

EctecTBeHHas yTpara HepOHOB C BO3PACTOM (FOAbI)

@ [ubenb HelipoHoB

Hanbonee / —>

addekTnBHOE ~_ JlateHTHas (npecumnTomariyeckas)
«OKHO» ANt A CTaaus Helipoferexepalnm
HeiiponpoTekuun

CumnTombl 60Me3HN
6-8
net

TeyeHvie HelMpoaereHepaTMBHOIO npouecca (roabl)

puc. 1: CpaBHuTENbHAs AuHamMyKka TMOEMM HEIfPOHOB B KOMMAKTHOM YacTv YepHOW
CyGCTaHLM NpK <HOpMasTbHOM» CTapeHuy (A) v npu BT ().

Y nuw B 061Ul MONYASLMY N0 Mepe CTapeHs OTMEYAETCS SIMHENHas Tubenb Heipo-

HOB S. nigra co CkopocTbio 4,7% 3a necstunetue. Tpu Bl He metee 45—-50% kneTok

S. nigranoru6aiot 3a 10 neT yxe B IaTEHTHON 1 PaHHEN KIMHUYECKON CTaamsix Bones-

HY (HENMHEiHas SuHaMuKa).
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MOBBIILIEHUE 3KCTIPecCu 3PPEKTOPHBIX PELIENTOPOB, Pa3HO-
oOpa3Hble HelpoceTeBble MEPeCcTPONKHU, NEUCTBUE MOJEKY-
JISIPHO-TeHEeTHYeCKUX Momudukatopos |32, 44, 76].

Takum oOpa3oM, UACHTU(GUKALUS JTaTEHTHON CTaIuK Helpo-
JeTeHEepaTUBHBIX 3a00JIeBaHMIA SIBJISETCS YPE3BBIYANIHO BaX-
HOW 3amadei, I pelieHrs KOTOPOM IPemIokeHO OOIbIIoe
YUCJI0 HOBBIX TIOIXOA0B M TEXHOJIOTHiA. B Haly 1HU 3TO OoMH
13 HanboJiee MTHTEHCUMBHO Pa3BUBAIOLIMXCS Pa3Ie/IOB HEBPOJIO-
TuH, B Han0oJjiee 00IIeM BUJIE OTpeaesIeMbIil KaK paspadomka
RPUINICUZHEHHbIX OUOMAPKEPO8 Hellpode2eHepamugHo2o npoyecca —
HeMpOBU3YATN3alIMOHHBIX, HEPO(PHU3MOTOTIIECKIX, MOJIEKY-
JIIPHO-TTATOOMOXUMUYECKHUX (TeHOMHBIX, TPOTEOMHBIX, MeTa-
Gogomubix) U ap. [10, 60]. IlpakTuyecku B HEMpepLIBHOM
peXnMe OCYIIEeCTBIISIeTCSl BaTMIalns MpeaiaraeMbIX onomMap-
KEPOB 1 MX MHTETPaLyis B eAMHbIE JUATHOCTUYECKUE CKPUHIH-
FOBBIE aJITOPUTMBbI IIPM TeX MIIM MHBIX (POPMax MaToJOTHH.

B crathe OymyT mpenctaBieHbl COBPEMEHHBIE TEXHOIOTMM
UACHTU(DUKAUY JTATEHTHOHU (PeCUMITTOMATUYECKOM) CTanuu
JIBYX HaumOosiee pacrpoCTpaHEHHBIX M COLMATIbHO 3HAUMMbBIX
HelipomereHepaTUBHBIX 3a00JieBaHUIl yeloBeka — OoJe3Hel
Anbireitmepa u [TapkuHcoHa.

bone3nb Abnreiivepa

Benyuieit matromopconornueckoil xapakTepucTukoii bA sBser-
CsI HAKOTUJTEHUE B HEMPOHAX U TIApEHXUMe T'OJIOBHOTO MO3ra IMaTo-
Jorudeckoro oenmka Gera-amunouna (AB) B BHe XapaKTEepHBIX
OsiIIeK, a TakKe MOsIBIeHUE HepohUOPUILISIPHBIX BKIIOYEHHUH,
CocToSIIMX 13 (hochOpUITMPOBAHHOTO Tay-0eJKa — CTPYKTYpPHOTO
KOMITIOHEHTa TPaHCIIOPTHOTO amnmnapara HelipoHoB [71]. IIpu BA
JIOJIST HEPacTBOPMMOTO A B MO3re YBEITMYMBAETCS MPUMEPHO B
100 pa3 [45]. HeBputiraeckuie OMSIIIKA COCTOSIT U3 AB-130(hopM,
TPEUMYIIIECTBEHHO comepkanx 40—42 aMUHOKMCIIOTHI, IIpUYEM
AB40 mMoxeT npensTcTBOBaTh ocaxaeHuo AB42, To ecTh obana-
€T ONpeleNeHHBIMY 3allIUTHBIMU CBOMCTBAMH, B TO BpeMsT KaK
u3oopma AP42 cuurtaercsi HamOoJIee arpecCUBHBIM PAHHUM
naTtojJoruyeckum cyocrpartom bA [5].

puc. 2: PervionapHoe Hakonnexue AB y NiuL MoXvnoro Bo3pacta 0e3 KOrHUTVBHbIX
paccTpoitcts W npu BA (M3T-uccnegosanue ¢ pagvodapmnpenaparom
["C]PIB).

A - naupent ¢ BA; b, B — KOrHUTMBHO COXpaHHblE NOXWIble Mua (b — HU3KKiA ypo-

BEHb KOPKOBOrO MOTEHLMAna CBS3biBaHus, B — BbICOKUI YPOBEHb KOPKOBOMO MOTEH-

Liptana CBSI3bIBaHMS, BbISBNIEMbIV Y YaCTH NALMEHTOB); I — PasHOCTHOE M300paxeHue

(B-5), nossonsitoluiee Bu3yanu3uposatb 00nacTM Mosra C Haubonee BbICOKUM

ypoBHem AB.

TpUMeyanvie: LIBETHYIO BEPCHIO PUC. CM. Ha 0BMOXKe.
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B kauecTBe HaxonKu Y 31% MOXWIIBIX JIOfIeii 0€3 KaKuX-JInbo
KOTHUTUBHBIX HAPYIIEHUH YCTAHOBJIEHO Hauue OJisitiek AP B
LepeOpalibHOI Kope, a JajbHeillIne UCCleI0BaHMs TIOATBEp-
JIM (haKT KpUTUYECKOTO HaIMTOPOTOBOTO MOBBIIIEHHST YPOBHS
AP B Mo3re Tpy Mepexojie 0T BO3PACTHOI HOPMBI K TOKJTMHU-
yeckoit cramuu BA [30, 49]. CornacHo HalmM COOCTBEHHBIM
JaHHBIM (pUC. 2), MaTOJIOTMYECKOe HaKoIUleHHe A B rojioB-
HOM MO3re ObUT0 OTMEYeHO y 42 13 223 KOTHUTUBHO COXPaH-
HbIX noxuibix Jun (18,8%) [3]. Tlpu 3ToM, Kak BMAHO Ha
PMCYHKe, XapakTep HakKoIuleHus: AB y 6ECCUMITTOMHBIX JIUI] B
1IeJIOM COBIIANAJl C TAKOBBIM TTpU BA, 0fIHaKO CTeTeHb HAaKOII-
JieHMs Obla CylIecTBeHHO MeHblle. [TokaszaHo, 4TO BbICOKMI
ypoBeHb AP CBUAETEJBbCTBYET O JAOCTOBEPHO OOJbILEH BEpo-
STHOCTH TIOSIBNIEHUSI KIIMHUYECKOW cuMNToMaTuku BA B Teue-
Hue nocnenyrommx 3—4 net [50].

JnuTenbHoe HakoruieHue AP 3amyckaeT B TOJIOBHOM MO3re
KOMILIEKC METabONMUYeCKUX, HEMPOXUMUUECKUX M TTaTOMOP-
(onornueckux M3MeHEHUN (amuaoudHbiil Kakad), BKIHOYAs
(bopmMupoBaHue HepOGUOPUISIPHBIX KIYOKOB, MHIYKIMIO
OKMCIIUTEIBHOTO CTpecca, amoNTo3, MPOBOCIANUTEIbHBIE U
TUTIEPITMOTIYECKIE PEaKINK B TAPEHXUME MO3ra, (hOPMUPO-
BaHME CTPYKTYPHO-(PYHKIIMOHAIBHOI acMHATICUU U T.O. [4, 5,
67]. B mpotecchl THOETN KIIETOK ¢ TOSIBICHAEM KITMHUYECKOM
CHMITOMATHUKN MOTYT BHOCUTb CBOI BKJIal M MHOTHE APYTUE
(bakTopbl, BaKHENUIINIA U3 KOTOPBIX — HOCUTEILCTBO £4-aiens
reHa anonaunonporerHa E (amoE), cnocobcTByloniero 6osee
paHHEMY Pa3BUTHIO JeMEHIIMH 3a CUET HApYIIeHUS MeMOpaH-
HOTO JIMIIMIAHOTO TpaHcmopTa [51].

TakuM 00pa3oM, KOHUENUUS OOKIMHUYEeCKOM cTamuu bA Ha
CEerOIHSA He BBI3BIBACT COMHEHMM. [loMCK M WMcCiIeqoBaHue
OMoMapKepoB IIPH Pa3BUTUH HEHPOIETeHePATHBHOTO MPOLIeC-
Ca aJbLIreiIMepOBCKOro THIIAa — 3TO HE TOJbKO KIIIOY K JTOKJIH-
HUYECKOM JIMATHOCTHKE, HO M BO3MOXHOCTb OOBEKTHBHOTO
MOHHUTOPHHTA 3a00/IeBaHIsI, B T.4. Ha (hOHE IIPOBOAMMOIL Tepa-
nmuu. K HacTosieMy BpeMeH! HanboJiee MoapoOHO U3YUECHBI U
OXapaKTepH30BaHbl HEMPOBU3YATN3AIIMOHHbIC M TTATOXMMIUE-
cKue oromapkepsl bA.

Tabvua 1: PervoanbHbie 3HaseHua rotexLmanos cesswisarus ["CIPIB npu BA ny
JIWLL, IOXVAOO BO3PAcTa 063 KOrHUTUBHBIX PACCTPONCTB.

KorHuTueHO coxpanHble noxunbie nuua
NaumeHTbl

nmua ¢ nmua c ¢ BA

H-CKnc B-CKINC
Yucno 06cnenoBaHHLIX 181 42 16

MoteHuwan cesabiaHus [''CIPIB

MpenknHbe 0,08+0,09 0,66 £0,24 0,97+0,38
MpecponTanbad obnacts | —0,010,08 0,52 0,36 0,96+0,46
BucouHas ussMmmMHa 0,04£0,06* 0,410,22* 0,69+0,28*
MpAmas u3BMAMHa -0,06£0,07* 0,370,23* 0,62+0,27*
3arbinoyHas kopa 0,08+0,06 0,2240,15* 0,35+0,25*
XBocTaroe sapo -0,03+0,08* 0,33+0,22* 0,42+0,35*
CKne 0,010,06* 0,49+0,22* 0,810,32*

Mpumedatme: CKIMC — cpeanvii KOPKOBbIV MOTEHLMAN CBSI3bIBAHKS! (XapaKTEPUCTUKA CBA3LIBAHMS paavodapmnpenapara ¢
AB, npeacTasnseT coBOW CPEAHIOID BEMYMHY MOTEHLMANOB CBSI3bIBAHHS AR YeTbipex obracTedt Moara, Haubonee
3HAUMMbIX B MINaHe HakonneHus AR — MpeaKnMHbS, NPEQPOHTANLHOIA KOPbI FONOBHOTO MO3ra, NPAMOi! M3BUMMHbI 1 NlaTe-
panbHbix OTAEN0B BUCO4HOIA U3BMMMHI); H-CKITC — uakuit yposenb CKIC (<0,18); B-CKIIC — Buicokuit yposenb CKIMC
(>0,18); * — cTaTMCTIYECKV 3HA4MMOE OTAIM4ME OT Y4aCTKa UHTEpeca B npeakukbe (Tect Crblopetta, p<0,05).
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Buzyanuzayus AP 6 20n06rnom mo3ee. OCHOBHAS poJib B Bepr(U-
KaIlH ITaTOJIOTMIECKOTO MpoLiecca albIreiIMepOBCKOTO THIIA B
HACTOsIIIee BPeMSI OTBOMMTCS BU3YAIbHOM M KOJIMYECTBEHHOM
OLICHKE YPOBHSI AP B TOJIOBHOM MO3T¢ IO JaHHBIM ITO3UTPOH-
Hoit amuccuoHHoi Tomorpaduu (I19T) ¢ panguodapmmnpena-
patoMm ["'C]PIB (Pittsburgh Compound B) [4, 72].

[MpeumyiiecTBeHHas1 JOKanM3alMsg OYaroB IMOBBILIEHHOTO
HakoIUleHUs AP Ha JOKIMHIYecKoM 3Tarne bA B 3HaUMTeIbHOI
CTETICHH COBIIAACT C TAKOBO IIPH pa3BEePHYTOM KIMHUIECKOM
KapTuHe nemeHuuu. M30pTouHoe HakormieHue A} B aTeHT-
HO#l cTamuu BA ObIBaeT MakCMMAJbHO BBIPaXEHO B Tpej-
KJIMHBE ¥ B MEHBIIEH CTETIEH! — B TIPe(POHTATBHBIX 00JTaCTSIX
KOpHI ronoBHOTO Moara [11, 80]. B Hamieit paboTe nmepBUYHBIM
caiitoM HakomjaeHus AP Takxke OKa3ajJochb MpPeAKIUHbE
(Tabm. 1). 3aTeM B mpollecc BOBIECKAIOTCH IpsSMasl U3BUIIMHA,
opOuTOGPOHTANIbHAS KOPa U JaTepalbHble OTAEIbl BUCOUHOM
JOJIM, B TO BpeMs KaK 3puTeibHas M COMAaTOCEHCOPHAs Kopa
HakarimBaioT Af 3HauuTenbHO MeHble [11, 64]. IpenxkmiHbe
MIPUHAIIEXUT K 00JIaCTH acCOIMATUBHON KOpPbI, OTBETCTBEH-
HOIl 3a MpPOIECCH TPOCTPAHCTBEHHO-OPUEHTUPOBAHHOTO
MOBEIEHUS W SMU30IMYecKoi mamsath. Kpome Toro, mpen-
KJIMHbE BXOAUT B COCTaB 0COOOM TpyMIbl 00,1aCTEN TOJIOBHOTO
Mo3ra ¢ 6a30Boit MeTabOMYECKON aKTUBHOCTBIO B COCTOSIHUUI
MMOKOST — TaK Ha3bIBaGMOM «CETH IO yMomdaHMio» («default
mode network»). ITpumeyartesabHO, YTO OOJBLUIMHCTBO PETUO-
HOB 3TO} CETH XapaKTepU3YIOTCs HanboJjIee BBICOKMM YPOBHEM
A3pOOHOr0 [MIMKOJIU3a [0 CPABHEHUIO C APYTUMU 00IaCTIMU
roJIOBHOTO Mo3ra [3, 4]. I1o HalMM JaHHBIM, UMEHHO YPOBEHb
TJIMKOJI3a SBISETCS BaXKHEHITM CONMPSKEHHBIM MapKepoM 1
KOpPENUPYET C YPOBHEM HakKoIUIeHUsI A} KaK B KIMHUYECKU
MaHU(ECTHOH, TaK U B JOKJIMHUYECKOH (JJAaTEHTHOM) CTamusIX
bA [79, 83].

[19T-uccaenoBaHus cnocoOCTBOBAIM MOATBEPKIEHUIO TUITO-
Te3bl KOTHUTUBHOTO pe3epBa, COMACHO KOTOPOH JIMIIA C BBICO-
KUAM TIPEMOPOUIHBIM YPOBHEM KOTHUTHMBHBIX (DYHKIIMIA CITO-
COOHBI TIEPEHOCUTD OOJBINYI0 Harpy3Ky AP Ge3 pa3BUTHUS MPU-
3HAKOB JIEMEHIIMYU 3a CYET MCIOb30BaHUSI KOMIIEHCATOPHBIX
HENpOIIaCTUIECKUX MeXaHU3MOB [75].

13 aroe
A .
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puc. 3:  [vHamuka Hakonnens AB npu noBTOPHbIX M3T-UCCNEA0BaHMSAX.

KpacHoii cTpenkoit 0603Hauen noporoBbiit yposerb CKIC=0,18 (cpeaHuii KopkoBbIii
MOTEHLMAN CBSI3bIBAHMS), PEBBILIEHE KOTOPOrO CBTETENLCTBYET O NATONOTMYECKOM
Xapaktepe HakonnieHus AB. YepHbIMU MHUIMM YKasaHbl HOCUTENW c4-annens reHa
anoE, CUHMMI — LA C OTCYTCTBMEM JAHHOrO «annenst pucka» bA. OTyeTimBo BuaHa
B3aWMOCBSI3b HOCUTENLCTBA anoE-4 ¢ Gonee BLICOKMM TEMNOM Hakonnenus A B
rlapeHxvIme Mo3ra.
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puc. 4:  XapakTepuCTvka TEMMOB Hakonnenus A (NoTeHLManoB Casi3biBaHms/rog) no
PErMOHaM MO3ra Y HOCUTENE W He-HOCUTeneil «annens pucka» anokE-g4 B
061weit rpynne (A, n=146) 1 B NOArPyNNE C BLICOKMM YPOBHEM KOPKOBOTO
noTeHLyana cesabiBaHUs npu 0bowux MIT-uccnenosaHmsx (b).
TpumesaHme: LIBETHYIO BEPCHIO PC. CM. Ha 06NIOXKe.

AFCE rd+ ‘-

Veenuuenue yposHs AP npu nosropHoM [1OT-uccnenosanu
(MHTepBa MeXay MCCAeN0BaHUIMU — OT 1 10 5 JeT, cpeaHuit
unHrepBai — 2,6x1,1 net) 6b110 0OTMeYeHO HaMu B 81% ciyuaeB
JoknuHudeckoit ctaguu BA (puc. 3) [82]. ITpu atom 10 u3 125
00CIeOBAHHBIX JIUII ¢ UCXOTHO HU3KUM ITOTEHIINATIOM CBSI3bI-
Banusg ["C|PIB mpomeMOHCTpUPOBaIM BBICOKMIA ITOTEHIIMAT
cBsi3biBaHUS Tipu moBTopHOM [1OT-uccinenoanuun. Takum
00pa3oM, BIepBEIe B MUpE OBLIa OIpeeTeHa JacToTa Iepexo-
Jla U3 HOPMBI B JIATeHTHYI0 cTamuio bA, cocraBuBiuas 3,1% B
roa. B Hamieit rpymnmne nmanuMeHTOB HaJMyue OJHOTO WU JABYX
amneneil ¢4 orMevanoch y 7 u3 10 yen., mepelieamInx U3
BO3PACTHOW HOPMBI (HU3KWI YypoBeHb Af}) B JTaTEHTHYIO CTa-
IMI0 HeHpoJereHepaTUBHOIO MpoIiecca ajblreiiMepoBCKOro
tuma. [Ipy 5ToM y HOocHuTeIell amiens €4 gyacToTa Imepexona B
JOKJIMHUYECKYIO CTaiuio 3a0o0eBaHMsl cocTaBuia 7% B rof,
yTO OOJIee YeM B iBa pa3a MPEeBbICUIIO ATOT MOKa3aTeb B 00I1Iei
rpynrne oocnenoBaHHbIX. Kpome Toro, TeMIbl HakoIieHus: A
B IIPEIKJINHBE OBLTM 3HAUYUTEIBHO BHIIIE Y HOCUTETIEH auies
€4 10 CpaBHEHMIO C HEe-HOCUTE/ISIMU TAHHOTO «aJUIesIs PUCKa»
DA [82]. BtoT addekT oTMeuasics Kak B o01iel rpymre obcie-
nosaHubix (0,010£0,037 exeronno ansa e4— u 0,024+0,040
exeronHo as €4+, p=0,0091), Tak ¥ B OATPYIIIIE C BEICOKMM
KOPKOBBIM MoTeHLManoM cBsa3biBanus (0,008+0,029 exeromHo
s ed— u 0,052+0,045 exeronno misa 4+, p=0,0099), Ho
OTCYTCTBOBAJI B TIOATPYIIIE ¢ HU3KMM KOPKOBBIM MIOTEHILINATIOM
cBs3biBaHus (puc. 4). IonyuyeHHble JaHHbBIE CBUAETEIbCTBYIOT
0 TOM, UTO ITOJIOXUTEIbHBIN anloE-g4 cTaTyc CBSI3aH He TOJIBKO
C BBICOKMM PHCKOM PaHHEro MosiBieHus ostiek A B mpea-
KIMHBE, HO 1 ¢ 60Jice BRICOKUMH TEMITAMHU €TO HAKOILICHUS B
JIaTeHTHOM ctaguu BA.

[Mpu TI9T-onenke ypoBHs uepebpambHOro AP BaXXHBIM
ABJISIETCA CNOCO0 PEKOHCTPYKLMM YYacTKOB MHTepeca. Kak
MPaBWJIO, OHU PEKOHCTPYMPYIOTCS BPYYHYIO C TTOMOIIBIO
MHAMBUIYaTbHBIX MP-ToMorpaMM. Takum myTeM BbIAEISETCS
IUIS aHaJIM3a JIMIIb CEpOe BEILECTBO KOPHI TOJIOBHOIO MO3ra B
yJacTKe MHTEpeca 1 MCKITIoJaeTcs Geioe BENIECTBO, UYTO BasKHO
1 konmuectBeHHO# onieHKH ['C]PIB, obnamatomero BeICo-
KM YPOBHEM HecTelM(hUIecKoro CBSI3bIBaHMS B OEJIOM Bellle-
ctBe. OIMHAKO 3TO OYeHb TPYAOEMKUII Ipollece, 1 MmojTydacMast
MHGbOPMALIUS OrpaHUYeHa JIUITh OTOOPAHHBIMM AJISI UCCIIENO-
BAaHUS y4acTKaM¥ MHTepeca, He TOBOPS yXe O PACXOXICHUSX B
METOINKE PEKOHCTPYKIIMM MEXIY Pa3IMYHBIX LIEHTpAMH M
mpobjieMax TP COMOCTaBICHUH IIONYJYaeMbIX AaHHBIX. B
MOCJIeIHUE TOIbl BCe OOJIblliee PacHpOCTPaHEHWE IMOJydaeT
IporpaMMa aBTOMATHYECKOTO CETMEHTHPOBAHUS TOJNOBHOTO
mosra FreeSurfer (Martinos Center for Biomedical Imaging,
Charlestown, CIIIA) (puc. 5). Mbl IpUMeHWIM 3Ty IPOrpaMMy
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puc. 5. MMporpamma FreeSurfer, N03BOASIOLIAN CETMEHTUDOBATL TONIOBHOM MO3r HA
CTaHZapTHbIE 06NACTH MHTEPECA B CEPOM 1 GENIOM BELLIECTBE.

puc. 6: Y4acTku MHTEPECa, PEKOHCTPYVPOBAHHBIE Py4HbIM CIOCOBOM 1 C MOMOLLbI
nporpaMmbl aBTOMATU3MPOBAHHOM cermenTaummu FreeSurfer (Ha npumepe
OZHOTO 13 60MbHBIX).

A - cranpaptHas MPT; B — y4acTku, nonyyeHHble MpU CErMeHTaLMM G MOMOLLbIO

FreeSurfer; B — 30Ha UHTEpECA B MPEPPOHTALHON KOPE, PEKOHCTRYMPOBAHHAR BPYY-

Hyl0; I — CONOCTaBAEHVE 30H WHTEPECA B NPEGPOHTANLHOM KOPE, MOAYYEHHbIX BPYY-

HYI0 1 C nomoLupto FreeSurfer.
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puc. 7: KOppenauyOHHbIA aHanu3 Mexzy CPEIHUM KOPKOBbIM MOTEHLMANOM CBA3bI-
BaHW, PACCYMTAHHBIM CTAHAAPTHBIM (DY4HbIM) CrocoBoM ¥ C MOMOLLbI0
FreeSurfer.
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u comoctaBuin gaHHble ["C]PIB, momyyeHHBIE ¢ MTOMOIIBIO
FreeSurfer, ¢ maHHBIMH pyYHOU pPEKOHCTPYKIMH YYaCTKOB
uHTepeca y 77 uccnenyeMbix, BKoyaBmx 10 6oabHBIX ¢ BA
67 dvenoBeK 0e3 IPM3HAKOB KOTHUTHUBHBIX DAacCTPOMCTB
(puc. 6). Bouta BbIsiBICHA BBICOKAs CTENEHb KOPPEISLUU
Mexay moteHuranamu cs3piBaHus ["'C]PIB B aHamOrMYHBIX
y4acTKax MHTEpeca, PEKOHCTPYMPOBAHHBIX IBYMsI CIIOCOOaMMU
(BHYTpUKJIaccoBble kKoahduimeHTsl Koppesauuu 0,89—0,97),
a TaK:Ke TIPM COMOCTABIECHUU CPEIHEr0 KOPKOBOTO MOTEHIIMATIA
cBs3biBanus (0,98) (puc. 7).

B mpoBeneHHOM McCIenOBaHUU MbI TIOATBEPIMIN 1LEIECO00-
Pa3HOCTh MCMOJNb30BAHUSI TIPEIJIOKEHHOTO HAMM paHee
(B oTmeneHUs pPaguOJOTUM MEIULMHCKOTO (haKyJabTeTa
BanmHrroHckoro yHuBepcuTeTa) crnocoba MaeHTH(UKAK
JIVII «BBICOKOTO PHCKa» — 03 KOTHUTUBHBIX PACCTPOMCTB, HO
HMEIOIIMX BBICOKYIO BEPOSITHOCTh MX CKOPOTO TMOSIBICHUSI U
MOCJEAYIONIEro pa3BUTHSI KIMHMYECKONH KapTWHbl BA. OH
GasupyeTcst He Ha BusyanbHOI otieHke |''C]PIB-uz06paxenmii
[19T, a Ha onpeneneHUN 10P0208OI eautUHbl CPETHETO KOPKO-
BOT'0 MOTEHIIMAIa CBsA3bIBaHUS pagrodapmmnpenapara ['C]PIB
(>0,18) w mpemocTaBiseT TOYHYIO KOJUYECTBEHHYIO
XapakKTepUCTUKY YPOBHS HakorieHust AR B Mo3re. PesynbraTel
HAIlIero UCCIeNOBAHUS Ha OOMBIIOM KIMHUYECKOM MaTepuae
CBUJIETENILCTBYIOT O BO3MOXHOCTH UCTION30BAHMS aBTOMATHU -
YECKOI0 CETMEHTUPOBAHUS U1l PETMOHATIBHOM OLEHKY HAKOTI-
JIeHus OeTa-aMuioua Kak npu bA, Tak ¥ B JaTeHTHOH cTanuu
HelipoereHepaTuBHOro mpouecca. Hain onbIT roBOpUT Takxe
0 HE0OXOIMMOCTU MHOTOKPATHO, TOBTOPHOI OLIEHKHU YPOBHS
HaKOTUICHUST AP B TOJIOBHOM MO3T€ B COTMOCTABICHUU C PYTU-
MU BUTUIUPOBAHHBIMU OuoMapkepamu BA. TTonyyeHHbIE [aH-
HblE YETKO JEMOHCTPUPYIOT YCTONYMBOCTb pE3YJIbTaTOB
MOBTOPHBIX M3MEPEHUN M BBICOKYIO KOPPENSALUI0 MEXIY
noteHuuanoM cesizeiBanust ['C|PIB B muHamuke y Jui ¢
Pa3IMYHBIM YPOBHEM HAKOILUIEHUS Af.

pyeue memodor Heiiposusyaausayuu. J11s paHHE! U JJaTEHTHOI
CTaIMU HeWpoiereHepaluy aabLUreiMEepOBCKOrO TUMA CYIIE-
CTBYIOT W Ipyrue HeWpOBH3YyalM3allMOHHBIE OMOMapKepHI,
KOTOpbIE, OTHAKO, HE CTOMb CTIEM(DUYHBI ¥ TOMOTAIOT B OOJb-
HICH CTeMeHW WUCCieqoBaTh OOUIMA MATTEPH PErMOHANBHOM
1epeOpaTbHOl maToaoruu (B T.4. B IMHAMUKE) U MATO(DU3NONO-
TU10 TaHHOTO Mpoliecca. [TokazaHo, 4To DOKIMHUYECKAS CTalusl
BA MOXeT cOnpoBOXIATHCS Pa3BUTHEM BU3yalu3UpyeMol Ha
MPT atpoduu rummokamma, MapaTuMONUEcKUX OTIEJIOB,
BHCOYHO-TEMEHHBIX OTIEIOB KOPHI M HEKOTOPBIX IPYTHX 00Ja-
creit moara [18, 54]. Yxe Ha 3Toit MaKCUMaJIbHO paHHE! CTanuu
3a00J1eBaHMs, MO AaHHBIM (yHKIMOHaIbHOW MPT moxos,
BBISIBJISIIOTCS OTYCTIIMBbIC HAPYIICHUS (TIEPECTPONKY) CIOXHBIX
B3aMMOCBSI3ei pa3TMUHbIX crcTeM u yposHeit LTHC [37, 69].

Monexyaapro-namobduoxumuueckue 6uomapkepv.. B KadecTse
BaXHOTO MHCTPYMEHTa MACHTU(MUKAIMK JIATCHTHOW CTAIUH
HeliponereHepaTMBHOTO Mpoliecca pu bA B HacTosIee BpeMs
paccMartpuBaroTcs ypoBeHb AB42 u Tay-6eska B 1iepedbpocnu-
HaimpHOU Xunkocty (LICXK). Ha moxnmmumyeckom 3tame BA
ypoBeHb Tay-6enka B IICXK KoppenupyeT ¢ ypoBHeEM
HaKoIUIeHUs! AP B TOJOBHOM Moare [27], mpuyeM BBICOKMIA
YpOBeHb Tay-0elKa COMpPOBOXIACTCS 0oJiee BBIPAXKCHHBIMU
KOTHUTHBHBIMU paccTpoiictBamu [68]. YpoBeHb Gochopuin-
pOBaHHOTO Tay (p-tau) sBisieTcs He MeHee MH(OPMATUBHBIM
1okKasareyneM, 4eM OOIIMii ypoBeHb Tay-Oenka. Pasnuunbie
SMUTOMNbI (POCHOPUIMPOBAHHOTO Tay-0e/IKa MOTYT MCIIOIb30-
BaThcs 1S aubdepeHupoBaHus BA 1 BO3pacTHOW HOPMBI
[35]. BruTon p-tau231 mo3BonseT auddepeHmponath bA u
JIOOHO-BUCOYHYIO IeMeHLuIO [22], a p-taul81 — BA u aemeH-
1uto ¢ Tebiiamu Jlesu [35]. AHanu3 cooTHoteHus tau/Ap42 u
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p-tau/Ap42 B HCXK y mOXWIbIX JIIoAel ¢ COXpaHHBIMU KOTHU-
TUBHBIMU (DYHKIMSAMU TI03BOJISCT TPOTHO3MPOBATH MOSIBIICHIE
KIMHUYeCcKoi cumnToMaTukul BA [4].

Cospemennasn degunuyus ramenmuoii cmaduu bA. Bnaromaps

Pa3BUTHIO YYeHUWsI O OMOMapKepax HelpojereHepaTHBHOTO

mpollecca B HAcTOslee BpeMs TIPEAJIOXEHO BBIIEISITh

HECKOJIbKO MOCJe0BaTeIbHBIX 3TAIOB JaTeHTHO! cTanuu bA

[70, 72]:

* mepBas CTaAMsl XapaKTepU3yeTcsl JWIIb HaIXYueM
MaTOJIOTUYECKU TOBBIILIEHHOTO YPOBHSI Af B TOJOBHOM
Moszre (1o qaHHbM [19T), a Takke HU3KUM ypoBHeM AB42 B
LHCXKX — cmadus beccumnmomuoeo  uyepebpanbHoeo
amuaou0osa;

* BTOpasl CTajusi, TOMUMO Af-acCOIMMPOBAHHOTO aMUJIOU-
11033, XapaKTepu3yeTcsl MOSIBICHUEM CHHANTUYECKUX pac-
CTPOMCTB M PaHHUX MPOSBICHUI HelpoaereHepaluu, O
KOTODBIX CYAST MO YPOBHIO Tay-Oenka wmm p-tau B L{CXK,
CHUXXEHUIO YPOBHS OOMeHa TIJIIOKO3bI M aTpo(UU KOpHI
COOTBETCTBYIOLIMX OTAEJIOB 'OJIOBHOTO MO3Ta;

* TpPeThsl CTAmus, TIOMHAMO BBINICYKA3aHHBIX MPU3HAKOB M
YCWJIEHUsI HAKOTLIEHUsI AP} B TOJIOBHOM MO3T€, XapaKTepu3y-
eTCsl MMOSIBJICHNEM HAYaJbHBIX, MUHIMAJIBHO BBIPAXXEHHBIX
KOTHUTHBHBIX PACCTPOMCTB.

TaxkuM 00pa3oM, Beoymias pojib B MACHTH(MUKAIINY JTATCHTHOI
cranuu bA TpuHanieXuT KOMTMIEeCTBEHHO! OLIEHKE YPOBHS AP
B rojjoBHOM Mo3re ¢ noMouibio [1DT. Bonee mupokomy BHe-
PEHUIO 3TOM TEXHOJIOTUH MOXKET CIIOCOOCTBOBATH TOSIBICHHUE
KoMOuHMpoBaHHBIX MpuoopoB MPT/IIOT («kombaitHOB»),
MpeACTaBISIOIINX cOO0M HOBOE TIOKOJEHHE KOMITAKTHON Heli-
POBHM3YATN3ALUOHHON TEXHUKU C YIYYIICHHBIMHU XapaKTepH-
CTUKaMHU M adalTHUPOBAaHHBIMM YCIOBMSIMHU 3KCILTyaTallUu.
MOHUTOPUHT TeYeHMs LepeOpaTbHOr0 aMMJIOMI03a BaXHO
JIOTIOJIHATh OLEHKOH KioueBblx MeTabonmutoB B L[CXK
(cootHomienue uzocdopM AP u Tay-0enka), y4acTBYIOIIUX B
(hOopMHMPOBaHNU HEHPOHANBHBIX MapKepoB HeWpoaereHepa-
THBHOTO IIpoliecca aablreiiMepoBcKoro Tuma. I[lo-Buaumomy,
OmKaiiiie Toabl CTAHYT HayaJIoM OCYIIeCTBICHMS PeaTbHBIX
CTpaTeTHii MOMyMSMOHHOTO CKPUHWHTA JIML, Mpeapacmono-
SKEHHBIX K Pa3BUTHIO BA 1 HyXImaroIuxcs B IpOBeICHUN TIpe-
BEHTHUBHOM HEMPOIIPOTEKTOPHOM TEpaIuu.

bounesnn I1apkuncona

WnenTndukams CIoXHOTO ITaTOOMOXMMUYECKOTO KacKaaa
BII, B 1eHTpe KOTOPOro JeXWUT HapylleHue KOH(pOpMaluu
0efKa o-CHHYKJIEMHAa — OCHOBHOTO KOMITOHEeHTa Tejell JleBu
[53], BHempeHME B MPAKTHKY HaIEXXHBIX METOJIOB €T0 MMMYHO-
XMMHUYECKOTO OMpeAecHUs B BEIIECTBE MO3ra M HelipoHax
neprdepruyeckoil HepBHOI CUCTEMbI, a TaKXe MapalieabHO
pa3BUBAIOIIANACS KOHIICTIIINS HEIBUTATEIBHBIX IIPOSBICHMIA
BIT — BOT OCHOBHBIE MpPEINOCHUIKM, MO3BOJUBIINE 00OCHO-
BaTh TOJIOXEHWE O JUTUTEIbHOM, MHOTOJIETHEN MTPEMOTOPHOM
(TaTeHTHOM) CcTagMu HeipomereHepaTWBHOTO IIpoIiecca IMpU
JIaHHOM 3aboseBanuu [36, 57, 74, 78].

Bonpeku TpamuiMOHHOM TOUKE 3peHHUST 00 «OrpaHUYEHHOCTH»
Mopdosoruyeckoro cyoctpara bIT, 3aTparuBaloliero riaBHbIM
obpazoM nodaMUH-TIPOAYIIMPYIOIINE HEHPOHBI YePHOU CyO-
CTaHIIMU, MMEIOIINECS] CErofHsl MaHHbIE CBUACTEIbCTBYIOT O
HAJTMYWK TATOJOTMYECKUX CHHYKICHMH-TIO3UTHBHBIX BKITIOUE-
HUIl B 00OHSITEIHHBIX JIYKOBHUIIAX, KIETKAaX KaylaJlbHBIX OTIe-
JIOB CTBOJIa MO3Ta, SApax 1IBa U PETUKYISPHOM GopMaliuu yxKe
B ne6rote 3a0oaeBaHus [19]. bonee Toro, B ellle Oonee paHHei,
nareHTHoit ctaguu BII yeTkue HelipomereHepaTHBHBIE M3Me-
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Tabnmua 2: XapakTepHbiii nepeyeHb HEMOTOPHbIX CMITOMOB Pa3BEpHYTOM asbl Bl
1 Haubonee paHHe NPEMOTOPHbIE CUMNTOMbI B TATEHTHOM cTammm b1,

HepgHo-
Bp,‘;r:c;muv:(ma: Ceucog:;::l cHmn PacctpoiicTea CHa | ncuxuyeckue
y CHMNTOMbI
* Konctunaums * Hapywehue + Hapywenue agu- | + [lenpeccus
- OprocTaTnseckas 000HSHNA )Kgmm B paze R —
TUNOTEH3MS * Hapywenne «0BICTPOr0» CHa
+ VMneparuBHbie KoHTpacTHocT# | * Cuapow Gecnokoit- | * Anarus
Mo3uiBbl U Hepep- | W UBETOBOC- HblK HOT * Tlcuxossl
XaHie Mouu MPUSTIS (BMC- | . Yicomtns
KPUMMHALWKN + JlemeHups
* mnoTeHums + [IHeBHaA COHNMBOCTb
LiBETOB) o)
 Tunep- wim K W1 MPUCTYMb AHeBHO- | * 1PEBOMA
+ bomb
aHrWpos ro ctia - Tanuyeckue
* OparmenTauws cia | grae
TTPUMEYaHUE: XVIPHBIM LIPUGTOM YKa3aHb! BEAYLIME, HAnG0Nee 3HYMMbIe MPEMOTOPHbIE CUMMTOMbI B NIATEHTHON CTa-
v BIN.

HEHUs «[TapKMHCOHMYECKOr0» THUIA (arperarhl o-CHHYKJIEUHA
1 Tenbla JIeBH) BBISBISAIOTCA B TiepH(epUUeCKAX BETETATHB-
HBIX HEMpOHaX — KJIeTKax MeiicCHepOBa M ay3pbaxoBa CIUIeTe-
HUiA, TUCTANBHBIX CUMIATMYECKMX TEPMMHAJISIX, HEUpOHax
HaJITIOYeYHNKOB, CTIOHHBIX Xeyre3, Koxu u T.1. [20, 36, 40]. Ha
9TOM CTAIVH, TTO-BUINMOMY, UMEETCS OTIpeIeICHHAS XPOHOJIO-
rUyecKas U TOIMYECKas IOCIeN0BaTeNbHOCTD BOBICUECHUS Pa3-
JIMYHEIX OTIEJIOB HEPBHOM CHCTEMEBI, KOTOpas TpeOyeT YTOUHe-
Hud [41].

OCHOBHBIE TIPEMOTOPHBIE CUMITTOMEI JIATEHTHOM (ha3bl Helpo-
JereHepaTuBHOTO Mpoiiecca pu bI1, BosHMKalo1I1E B pe3yiib-
TaTe MOPaXeHUsI CTPYKTYp mepudepruuecKoil ¥ eHTPaTbHOI
HEPBHOI CHCTEMBI, ITPpeICTaBIeHEI B Ta0. 2. Micxoms u3 sToro
IEePEYHSI U COBPEMEHHBIX BO3MOXHOCTECH IPUXMU3HEHHOM
HICHTU(PUKALINKN LepeOpaTbHbIX U3MEHEHN, CBOMCTBEHHBIX
BI1, Bce u3BecTHBIC OMOMapKephl JAHHOTO 3a00J1eBAHUS MOTYT
OBbITh pa3fesieHbl Ha ABE OONBIINE TPYIIbL: KIMHUKO-(PU3NO0-
JIOTMYECKUE Y HeMPOBU3YaTM3allMOHHEIE.

Knunuxo-gusuonoeuyeckue duomapkepo bII. KnuHuko-gusuno-
noruyeckue oromapkepsl BI1 sSIBISII0TCSI HEAOCTATOUHO CIIEI-
(OUYHBIMM, HO TIPU 3TOM JIETKO OTpeiesieMbIMU Ha MPaKTHKE.
[MoBbITIIeHE NX YYBCTBUTETLHOCTH ¥ MTH(POPMATUBHOCTH TIPO-
UCXOAUT Onarogapsi IIOCTCIICHHOMY BHEIPCHUIO HOBBIX
MHCTPYMEHTAJIbHBIX TEXHOJOTUIl CKPUHMHIA, MO3BOJISIONINX
00bEKTUBU3UPOBATh M M3MEPSATh KOJMYECTBEHHO OLIEHUBAE-
MbIe IToKa3aresnu [78].

OpgHuM 13 Hanboee paHHUX MPOSIBICHUI TIPEMOTOPHOM CTa-
muu BII, Bo3HMKaOIUM OpPUEHTMPOBOYHO 3a 15—20 jetr no
MOCTAHOBKY [MArHo3a, SIBISIETCS HapylIeHWE BETeTaTUBHBIX
(yHKIMIA, 0OYCIOBICHHOE BOBJICYCHMEM B IATOJOTMYECKUIA
MPOLIECC KHUIIEYHBIX M Ta30BOTO CIUIETEHWiA, OMyXXIaromiero
HEpBa, CUMIATUYECKUX TaHIIMEB U UX TepmuHaniei [20]. B
1IEJIOM, arperaThl o-CHHYKJIEHHA BBIBISIOTCS B Tepudepnye-
CKOI1 BeTeTaTUBHOI HepBHOIA crcTeMe y 9—17% 310pOBBIX JIMII,
MpUYEM Y 3aMETHOW YacTW M3 HUX PETUCTPUPYIOTCS Te WU
MHBIC TIPEMOTOPHBIC TPOsIBICHUS T100 (crmycts 30 Mecsles
TOCJie TTPOBEJEHHOM OMOTICUM) «MSATKKE» CMITOMBI TTAPKWH-
coHmaMma [48]. TUMTMYHBIMU SBIISTIOTCS KeTYIOUHO-KIIIIEUHbIE
(KOHCTHUIAIMSI, TUTIOCANUBALIUS U JIP.), YPOTCHUTAIBHBIE, Cep-
JIEYHO-COCYIMCThIE PACcCTPOICTBa, cebopesi, HapyIlleHUe CUM-
MaTHYeCKOM MHHEePBAIlMK KOXH. B IMPOCIIEKTUBHEBIX MCCIIENO-
BaHUsIX HauOosee YeTKo mnpociexeH puck bII y HeBponoruye-
CKU 3[I0POBBIX JIUL, UMEIOIIMX CKIOHHOCTb K 3a1opam:
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* puck paszsutus BII y nun, umeromux <1 nepucraasTuye-
CKOTO JIBUXXEHUSI KUILIEYHUKA B IeHb, B 2,7—4,1 pa3a Bbille
10 CPaBHEHMIO C JIFOAbMHU ¢ 00JIe¢ aKTMBHOM MEPHCTANBTH-
Koii [9];

* MIOMHMMO JOKa3aHHOI CBSI3U ¢ pa3BUTHEM JIeBU-TIATONOTUH,
KOHCTUIALIMSA TaKXE aCCOUMMPOBAHA CO CHUXEHHOM TUIOT-
HOCTbIO HUTPAJIbHBIX HEPOHOB (BHE 3aBUCUMOCTH OT HaJIU-
qust uny oTcyTeTBus Tenen Jlesu Ha cexiun) [53].

B kauecTBe HOCTYITHOI 1 OOBEKTUBHOM TEXHOJIOTUY CKPUHITH-
ra JIMll, UMeIoIIKX Beicokuit puck BII, mpemioxeH MaaouHBa-
3UBHBII TECT, OCHOBaHHBII Ha MPOBEICHUMU UTOJIbYATON OUO-
MICUM KOXU WM MOAYETIOCTHOU CIIOHHOM KeJie3bl C LIENblO
MMMYHOTHUCTOXMMHIYECKOTO BBISIBICHUST TETO3UTOB O-CHHYK-
JienHa B mepudepruuecKuX BEreTaTMBHBIX HelpoHax [13, 62].
ITokazaHo, 9TO MPAKTIIECKU BO BCEX MCCICAOBAHHBIX CTyIasaxX
BI1 nMeno MecTo HaKOIUIEHUE O-CHHYKJIEMHA B CTPYKTypax
SnuUaepMuca, IepMbl (0COOEHHO — B KJIETKAX XKHUPOBBIX U TIOTO-
BBIX 3KeJe3) M CIIOHHOM XeJie3bl. [1py 3TOM yCTaHOBJICHHI YeT-
Kue auddepeHInaIbHO-IMaTHOCTHIECKIE OTINYUS TIePBUY-
HOTO IMapKMHCOHM3MA U CHUHIPOMOB INAaPKMHCOHWM3M-ILIIOC,
YTO TTO3BOJISICT CUUTATh MPEITIOKEHHBIN TECT BeChMa MepCIeK-
TUBHBIM IS paHHe! MaeHTUbUKAIKK namyeHToB ¢ bIT u i
«BBICOKOTO PUCKa» B IATEHTHOM CTanuu HelipoiereHepaTuBHO-
ro npouecca [13].

BecbMa paHHMM TpU3HAKOM IUCHYHKIUHN TeprdeprudecKoit
BETeTaTUBHON HEPBHOM CUCTEMBI B JaTeHTHOH cTamuu BII
SIBIISIETCS] CUMITaTHYeCKas IeHepBaliys Mruokapia. OHa BO3HHM-
KaeT BCIICICTBYE JeTeHepallii TUCTATbHBIX YIacTKaX aKCOHOB
CUMIIATUYECKUX BOJIOKOH, MHHEPBUPYIOLIMX CEPICYHYIO
MBIIITILY, C TIOSIBJIEHWEM B HUX aTPeraToB o-CHHYKJICHHA 1 TeJell
Jleu [57, 78]. DT u3MeHEHUS] MOTYT OBITh BBISBICHBI MPU
MpoBeAeHNU cuMHTUTpadun Muokapaa ¢ uzoronom MIGB —
aHaJIOTOM HOpaJipeHaJHa: yXe B caMOil paHHeW CTaauu
0OJIe3HH MMEeT MECTO CHIDKEHHE 3axBaTa M YCKOPEHHOE
«BBIMBIBAHME» M30TOINA M3 MUOKAPAUATBHOIO KOMIIAPTMEHTA
[73]. Hecummnatuzauusi cepilla OTHOCUTEIbHO CIelu(pruuHa
HMMEHHO I «0oje3Heil Teneln JleBw» M He BCTpedaeTcsl IpHu
MYJIBTUCUCTEMHOM aTpOGhUK U MPOrPECCUpPYIOLIEM HATbsIaep-
HOM Tapajye.

Bonee mpocTHIMU, XOTA M CYHIECTBEHHO MeHee MH(POPMAaTHB-
HBIMU, METOJAMH IMATHOCTUKKM BET€TATUBHOM IMCHYHKLMU
npu BII, B T.u. B paHHelt U «ITpeapaHHeil» cTamusIxX Helipojere-
HepaTHBHOTO TMpoLecca, SIBISIOTCS CIeHaTbHbIe OMPOCHUKH
(SCOPA-AUT wu mp.), DKTI (cHmXeHMe BaprabeIbHOCTH Cep-
NIEYHOTO PHUTMa), MOHMTOPHHI apTEepUaJbHOTO IaBICHUS
(BBISIBICHHE «CKPBITBIX» SMU30I0B OPTOCTATUUECKOM TMITOTEH-
3MHM), UCCIENOBAHUE KOXHBIX CUMIIATUYECKMX BbI3BAHHBIX
MOTEHLWANOB U T.A.

C cepenunbl 1990-x IT. MHOTO BHUMAaHMs yAeIseTCsS TaKOMY
ceHcopHoMy Mapkepy BII, kak HapyuieHue ob6oHsiHUSI. OHO
BoisiBisteTcs Y 90—95% nauuentos ¢ BII, cBsi3aHo ¢ gereHepa-
TUBHBIMU U3MEHEHUSIMU B O0OHSATEIbHBIX CTPYKTYPaX OCHOBA-
HUS Mo3ra U nosiBiisietcs B cpeqHeM 3a 10—13 net 1o MmaHude-
CTalMy IBUTaTeNIbHOM cummtoMatuku [25, 33]. [TokazaHo, 4To
CHIXeHMe 000HSHMS XapakTepHo A5t bI1 u 6onesHu quddys-
HBIX Telell JIeBr, HO He IS IPYTHX MapKUHCOHUIECKUX CHH-
IpOMOB (TIPOTPECCUPYIOIINI HANbSACPHBIN TMapannd W T..I.)
[57]. ¥V maumentoB ¢ BII cteneHb rumocMuu KOppenupyeT C
OCHOBHBIMM JIBUTATCIIbHBIMU U HEIBUTATEIbHBIMU IIPOSIBIIC-
Husmu BII, TakuMu Kak HapylleHHe IMOBENCHUS B a3y
«OBICTPOTO» CHA U 1., a TakXe ¢ AMChyHKIMeH nodpamuHa 1o
naHHpiM ODOOKT [14]. JIuna co cHkeHHOM (yHKIMeH 060-
HSIHUSL UMEIOT Oosee BbICOKMI puck BII nubo BhIsIBIEHUS

Tenel] JIeBM Ha ayTOTCUU: TaK, MO JAHHBIM OOIIMPHOrO MPO-
CTEKTUBHOTO UccienoBanus B [oHomyy, puck pa3sutus bIly
HEBPOJIOTMYECKH 30POBbIX JIIOLEH C TMIIOCMUEN BO3PACTAET B
5pa3 [63]. Y 6mmxaiimmx poacTBeHHUKOB 60bHBIX BIT rumoc-
MU TIOBBIIIAET PHUCK Pa3BUTHA 3a00JeBaHUS B ONKalIIMe
2 roma Ha 10—20% [58]. TouHOCTb OLIEHKM CTEIIEHM U XapaKTe-
pa TUIIOCMUM 3HAYUTENBHO TOBBIIAETCS TPH MCIIONb30BAHUI
cnenuanbHbix TectoB — UPSIT (IleHcunbBaHCKUil TecT),
Sniffin Sticks u np. HecMoTpst He HecreUPUUHOCTD JAHHOTO
CUMIITOMA, UCCNIeI0OBaHUE OOOHSTENbHbBIX PYHKIMH SBISETCS
OIIHMM U3 Han0oJjIee JOCTYITHBIX Ha TIPAKTUKE MapKepoB «IT1ap-
KMHCOHMYECKOTO»  HeWpomereHepaTMBHOTO  Ipollecca.
CorracHo ToydeHHBIM Hamu pe3yibrataM [1], y 90% nanmeH-
ToB ¢ BII nMeeTcs cHIXeHMEe O0OHSIHUS 1O TaHHBIM ITpAMEHe-
Hus Tecta Sniffin Sticks: maHHBIN TecT 3P GHEKTUBHO BHISBISET
XapakTep TMIIOCMUM IO TPeM MapaMeTpaM — mopory, audde-
PEHIMAIINY 1 HACHTH(HUKALINK 3aaxoB. Hamu mokasaHo, 4To
JUIS BBISIBJIEHUS TMIIOCMUM Y auueHToB ¢ bIT Haubonee noka-
3aTesieH MASHTUGhMKALMOHHBIN TecT. MHTepecHo, 4yTo 00O0Hs-
TeJbHas (YHKUIMS NPU 3CCEHUMATBHOM TPEMOpE OKa3alach
COXPAaHHOM, ITO3TOMY YCTAHOBJICHME YETKOTO aJTOPUTMA OJIb-
(haKTOpHOTrO TECTUPOBAHUSI MOXET CYIIECTBEHHO MOMOYb B
paHHel mudgepeHManbHoi auarHoctuke bBIT u uaeHTHdU-
Kalliy ee JaTeHTHOH cTaguu [1, 25].

JpyruM HeJaBHO ONMCAHHBIM CEHCOPHBIM PACCTPOICTBOM,
BBISIBJIIEMBIM B T.4. 1 B JIATEHTHOM CTaIyK HEMpPOAETeHepaTHB-
Horo npouecca nipu BII, sBiseTcst yxyauieHue IBETOBOTO 3pe-
HUS: CHIDKEHUE TUCKPUMUHALIMY 1IBETOB X KOHTPACTHOM YyB-
CTBUTENBHOCTH  [56, 78]. DTo HabmomeHHe MOATBEPXKIAET
(baxT 1OPaMIHOBOI MOIY/ISIIIMU IIBETOBOM CHCTEMBI CETIATKHI
IJ1a3a: IMO-BUAMMOMY, HEIOCTaTOYHOCTh PETHMHAIBHOIO H0(a-
MHHa M30MpaTeqbHO TPOU3BOIUT OMpEIeNCHHBIC MPOCTPaH-
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puc. 8: Pervctpauus HapyweHni JOGaMUHEPTHYECKOR MOTYNALMN CETYaTKM NPV
Bl ¢ NOMOLLBIO LIBETOBBIX BbI3BAHHBIX MOTEHLVANIOB.

A - Hopwma; b — nauvenT ¢ BIN: 0TYeTMBO ONpenensieTcs Ae30praHu3aLms 1 CHuxe-

Hve amnawuTyasl muka P100, a Takxe YBENUIEHE TaTEHTHOCTU OCHOBHBIX MUKOB.
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CTBEHHO-BPEMEHHbIE HApYIEHUS GYHKIIMM FAaHTIMO3HBIX KJle-
ToK [52]. HTepecHO, 4TO mapajiefbHO y mauueHToB ¢ BII
MOXeT Ha0JTI0AaThCS MCTOHICHHE U IETEHEePALsl CETIATKH, HO
0e3 YeTKMX MPU3HAKOB CHMKEHUST OCTPOTHI 3peHus [52]. s
00BEKTUBHM3AIINN YKa3aHHBIX HAPYIICHUH BCe MIMpe HAYMHAIOT
TIPUMEHSITBCS TAKHE COBPEMEHHBIE TEXHOJIOTUH, KaK OITHYE-
cKasl KorepeHTHast ToMorpacdusi, MyJabTUhOKaIbHAasl 3JIeKTPO-
peTuHOrpadus, AMEKTPOOKYI0Tpadusi, IBETOBbIC BBI3BAHHbBIE
noteHManbl. [lo HamMm COOCTBEHHBIM HAaHHBIM [7], Mpu
UCCIIeNOBAHUY 1IBETOBBIX BBI3BAHHBIX OTEHIIMAIOB Y O0JIbHBIX
BIT (c oTMeHoIi Bcex nodhaMUHEPrMIECKUX TpenapaTos 3a 12
YacoB 0 TeCTHpoBaHMs) amruurtyga nuka P100 Ha pa3Hble
BUIIbI LIBETOBOIO IIaXMaTHOTO MaTTepHa OKa3aaach CTaTUCTU-
YeCKM 3HAYMMO HIKE M0 CPABHEHUIO CO 3[I0POBBIMU UCTIBITYE-
MBIMH, JTaTeHTHOCTb NuKa P100 Ha 4epHO-3eNeHbI U YepHO-
Oenblii marTepH B rpymnmne BIT Obia 3HaUMMO YIUIMHEHHOM, a
TaKXKe HaOJIoflaach OTYETIMBAs TEHIEHIMS K YBETUYCHUIO
JIATEHTHOCTM Ha YePHO-KPACHBI M YepPHO-CHHUI MaTTEPHBI

(puc. 8).

PaccrpoiicTBa cHa pa3IMYHOTrO XapaKTepa — XOPOIIO M3BECT-
Hble HEMOTOpHEIE TposiBieHNsS BII, KoToprle MOTYT 3amoiro
MpeecTBoBaTh MaHM(ECTalluK ABUTATEIbHON (as3bl 0oJe3-
Hu [33, 36, 57]. CBa3aHbl OHH, TJIABHBEIM 00pa3oM, ¢ TTOpaxe-
HUEM SIep PEeTUKYIIPHON (hOopMallid MO3TOBOTO CTBOJA.

OcHOBHOE TpPeOUKTUBHOE 3HAUCHUE UMEET namoaocueckoe

nosedetue 6 ase «0bicmpoeo» cha (REM). Dtu pe3kue, pazma-

IIACTBIC IBIZKCHUSI, TIPOUCXOASAIINEC B MOMEHT OBICTPBIX JBH-

KEHUi TJIAa3HBIX 00K (T.6. B TOT MOMEHT, KOIra Ipu HOp-

MaJIBHOM CTPYKTYpE CHA JOKHA UMETh MECTO MBIIIEYHAs aTo-

HUs) B pasBepHyToil ctamuu BI1 Habmonatotes y 15-33%

MALMEHTOB, a C YUeTOM CYOKJIMHMYECKUX (BopM, ompeaesnse-

MBIX TOJIBKO TPH IOJTMCOMHOTpaduu, — v 58% OombHEIX [47].

Crenyromue (hakThl IMOTYEPKMBAIOT YPE3BHIYANTHO OOJBIIYIO

POJIb JAHHOM IIapaCOMHUU:

* marojiornyeckoe nosegeHue B REM-dase cHa y 20—48%
nanreHToB ¢ BII mpenmiecTByeT ABUTATEIBHON CHMIITOMA-
THKe B cpeaHeM Ha 3—13 ner [38], HO ecTb M JaHHBIE O
nosieiieHnn REM-HapylieHuii eie 3a HECKOJbKO JeCSTU-
netuii (!) mo pasButust KmmHuku BII wmm mpyrux dopm
CUHYyKJIeuHonatui [23];

* marojoruyeckoe moseneHue B REM-dase cHa ¢ Bepo-
ATHOCTBIO 38—65% mpenBelllaeT MOCIEAYIOIIEE Pa3BUTHE
cunykienHonaruit — BI1, nemeHuuu ¢ Teablamu JleBu uiu
MHOXECTBEHHO! cucTeMHOIi atpodui [57];

* y MalUEeHTOB C M30JMPOBAHHBIMU MATOJOTUYECKUMU [BU-
keHussMu B REM-case cHa BBISIBISIETCSI CHUXXEHME TTPECH-
HaNTUYECKOro 000poTa CTPUATHOTO TpaHcmopTepa noda-
MuHa 1o gaHHbIM OPDOKT [26], uTo MO3BOJISAET TOBOPUTH O
MaTOreHeTUYEeCKOM B3aMMOCBSI3M MeEXIYy 00CYXaaeMoi
napacomHueit u bII.

Takum o0OpasoM, pacctpoiicTa moseaeHus: B REM-daze cHa
MpeacTaBIsAoT co00M, moxanyit, HauOosee yOeauTeabHbII
HelBUraTeJbHbI Mapkep pucka BII: mo cambIM CKpOMHBIM
OIICHKAM, CBHIIIC TPETU BCEX JIMII C HATIMYMEM JaHHOTO (peHO-
MeHa 3a0oneBaior BI1 Ha mporsokeHum 12 et HaGmOgeHUS
[59]. Knunuveckas 3HaYMMOCTb paHHEW AMArHOCTUKM (heHOo-
MeHa rnaTosorndyeckoro noseneHust B REM-gase cHa He BbI3bI-
BaeT COMHEHMIA. DTO MOXKET IPOBOIUTLCS TOCPEACTBOM CIie-
LIMATBHBIX OIIPOCHUKOB JIM00, TIPEATIOYTHTENBHEE, C ITOMOIIBIO
TEXHOJIOTHU NOAUCOMHOPAPUYU B CIICIIMATN3NPOBAHHON J1a00-
PaTOPHH.

K xapaktepHbIM HeaBUTATENbHBIM cuMnToMaM BII, kotopbie
MOTYT BHISIBJIATBCS UPE3BBIYAITHO PaHO, OTHOCAT ad@eKTHB-
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HbI€ pacCTpoiicTBa W, B IMEPBYIO ouepenb, Aempeccuio. B
HaYaJlbHOW CTafiuy 3a00JIEBaHUS OHA BCTPEYAETCS TTOUTH Y
TpeTy nauueHToB [57, 78]. Cuutaercs, 4To Ienpeccus U Apyrue
addexTuBHbIe paccTpoiicTBa pu bIT cBsizaHbI ¢ BOBIeYEHHEM
psioa HopaIpeHaIMH- ¥ CEPOTOHMHEPTUYECKUX CTPYKTYp CTBO-
JIa TOJIOBHOTO MO3Ta (rojIy0oro MsATHa, siiep IIBa) M JohaMu-
HOBOI HEJIOCTaTOYHOCTBIO B Me30JMMOMYecKoii cucteme [33].
MHorue HabmoOIeHUs TOATBEPXKIAIOT HECIy4allHOCTb acco-
nuanuy apGeKTUBHBIX pacCTPOMCTB U prcKa pa3sutust bIT:
* JIMIIA ¢ Aenpeccueil MMEIoT MOoBbILeHHBIN B 2,2—3,2 pa3a
puck pa3Butus bIl mo cpaBHeHuto ¢ onpmu 6e3 apdek-
THBHBIX paccTpoiicTs (B cpenteM 9,2% vs 4,0%) [57];

* JeTpeccHs W YYBCTBO TPEBOTH MOTYT MaHU(eCTHPOBATh 3a
10—-20 net mo nebtota BII, HO X YacToTa OCOOGEHHO TOBBI-
maeTcs 3a 3—6 JIeT 10 ITOCTaHOBKM KIMHUYECKOTO AUarHo3a
[391;

* YacToTa NEMpPEecCHM TOBbIIIEHA Y POACTBEHHUKOB IMallieH-
toB ¢ BIT [12].

CBOEBPEMEHHOE BBISBJICHME M KOPPEKIMS AETPECCHH, Tpe-
BOXHOCTH, araTiy, SMOLIMOHAIBLHOM TAOMILHOCTH U T.I1. BECh-
Ma BaXHbI, TOCKOJIbKY a(peKTHBHbIE HAPYILEHUS CYILECTBEH-
HO BJIMSIIOT Ha Ka4eCcTBO XU3HHU, XapakTep TeueHus: bIT (6onee
37I0KaYeCTBCHHBIN TpHM HAJWMYUU OETPECCHH) M TPOTHO3
(TOBBIILIEHHAS. CMEPTHOCTb B TPYIIe OOJbHBIX C HATMYUEM
addekTuBHBIX paccTpoiicTB) [57]. JlMarHocTMKa 3TUX pac-
CTPOMCTB OCYLIECTBIISIETCS C TOMOLIBIO OOJIBIIOTO YMCTTA BAJIU-
JUPOBAHHBIX KIMHUYECKUX IIKAJI ¥ OIPOCHUKOB.

OnuicaH Lenblii psa APYruX KIMHUYECKUX MapKepoB Mporpec-
CUPOBAHUS MATOJOTUYECKOTO Mpolecca B JATEHTHOM cTamuu
BII, xoTopble CTAHOBSITCS OYEBUAHBIMU MO MEPE PACIIPOCTPa-
HEHMsI HelponereHepaluy M MpUOTIKeHMsS MOMEHTa MaHM-
(becTanuy OCHOBHBIX IBUTATEIbHBIX CUMIITOMOB 3200J1€BaHUSI.
B ux uncie — cKkeneTHO-MbIIIEUHbIE U Apyrue 0ONeBble CUH-
IpoMbl [31], TOHKME HapylIeHUs MOTOPMKH, CaKKaaM4eCKUX
JBVOXEHWIA TIa3HBIX 00K ¥ T.II. [36]. MHOrOJETHMIA OIBIT
pabotel OTena uccnenoBanuii mosra HayuyHoro 1ieHTpa HeB-
ponorun PAMH mnokassiBaeTt, uTo AeTanbHOe Heiipodu3nomno-
TUYECKOe M HeMpoKuOepHETMYECKOEe TECTUPOBAHUE C TOMO-
IIBI0 COBPEMEHHBIX TEXHOIOTUI HE TOJTBKO BHOCHT CePhe3HBIIA
BKJIaJ B OIEHKY MaTo(GU3MONOIMU HelpodereHepaTUBHOTO
npoliecca «MapKUHCOHMYECKOTO» TUIA, HO U MO3BOJISIET YBe-
PEHHO UACHTU(MHUIIUPOBATH PSII CKPHITHIX IPOSIBICHUIT TaTeHT-
Hoii craguu BIT [2].

ITo manueiM E.G. Gonera et al. (1997), u3-3a BO3HMKAIOIIIX
npo0bjeM ¢ 00Jbl0, MHOTOOOPa3HBIMM BEreTaTMBHBIMM pac-
CTPOICTBAMH, SMOIIMOHATBEHOM ITOTABICHHOCTHIO U T.IT. TTAIH-
€HThI 3a 4—06 JIeT 10 Havajla KimHuYeckoii cranuu BIT mocto-
BEPHO Yallle MOCENaloT Bpauell pasTMYHbIX CIEMaTbHOCTEN
(TepameBTOB, PEBMATOJIOTOB, KapOMOJOTrOB, HEBPOJIOTOB) IO
CpPaBHEHMIO ¢ KOHTPOJILHOM Tpynmoii. Bce 310 cBUaETEIHCTBY-
€T 0 HACTYIJIEHUU npodpomansHoli ¢paszel BI1, mponomkuTeb-
HOCTb KOTOPOI1 COCTAaBJISIET B CPSIHEM OKOJIO 5 JICT.

Heiiposuzyaauzayuonnsie 6uomapkeper bII. «3010TbIM CTaH@ap-
TOM» IUATHOCTMKM HMTPOCTPUATHON TUCHYHKIIMU U MOATBEP-
XneHust auarHo3a bIT ocTaroTcss MeTOIBI paIMOU30TOITHOM HEl-
POBU3yaNIM3allM — TO3UTPOHHAS SMUCCHOHHASI TOMOTPa(Us
(IT9T) u omHOGhOTOHHO-3MUCCUOHHAS KOMIIbIOTEPHAS TOMO-
rpadus (OPIKT). C ux moMoIpio BO3MOKHO H3yJeHHE 3aXBa-
Ta/mexapookcummpoBanus foda-mpemnapara (*F-moda) n 3axsa-
Ta JurannoB TpaHcnoptepa godamuHa (B-CIT) npecunantuye-
CKUMHM OKOHYAaHWSMHU, JIOO CBS3BIBAHMS JIMTaHAA HO(aMITHA
("'C-pakmonpur) MOCTCHHANTHYECKIMH D2-perienTopamu.
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Creuuduueckue s bIT usmeHenus: noaMMHOBOrO 0OMeHa
B 0a3aJIbHBIX TAHIIMAX BU3YAIU3UPYIOTCA 3a 4—6 JIET 10 Hava-
na  KIMHWYEeCKOW craguu  6onesHu  [76].  Meronsl
M3T/O®SBKT npu BIl mo3Bonuim mpoaeMOHCTPUPOBATh
MIporpeccupylomiee CHIKCHNE WHTCHCUBHOCTH CHMTHAla OT
MOJIOCATOro0 Tella CO CKOpocThio 3-9% B rox (B HOpMe —
0-2,5%) [46]. TToka3aHa xopolasi KOPPEsIMs MEXKITY MHTEH-
CHBHOCTBIO CHTHAJIA, TSDKECThIO IBUTATENIbHBIX HAPYIICHUN M
UX CTOPOHHOCTHIO, a TAKXKe YCTAHOBIICHO, YTO TIOSIBIICHHUE TIep-
BbIX cumnToMoB BII HabGmomaeTcst mpu CHUXEHUU Hodamu-
Hepruyeckoro ooMeHa B striatum na ~40—60% [34, 76].
YyBCTBUTENIBHOCTD JAHHBIX TEXHOJOTHH B TU(GhepeHIIPOBa-
Huu BII oT scceHIManbHOrO TpeMopa ¥ HOPMaJbHOTO BO3-
PACTHOTrO KOHTpOJIS cocTaBisteT 0koiao 90%. MMeHHo mpume-
nerne [19T u OOOKT mo3sonmio paspaborarb KOHLELMIO
Tak HasbpiBaeMoro «cuHapoma SWEDD» (ot aHri.: Scans
Without Evidence of Dopaminergic Deficit — «<momoepammor 6e3
npusHaKoe dogamunepeuteckoeo deguuyumar); pedb WAET 0 3200-
JIEBAHMSIX, KOTOPbIE BHEIIHE IMPOSIBISIOTCS TUIMYHBIM CUH-
JIPOMOM TIePBIYHOTO ITAPKWMHCOHM3Ma, HO TIPH 3TOM XapakTe-
PU3YIOTCS HOPMaJIbHbIM MeTaboa13MoM A0(aMuHa B HUIPO-
crpuatHoii cucteMe [29]. Takue ciyvan (0Koj10 4—15% KiuHM-
yecku aumarHocTupoBaHHoi BII) mpencrapisior coboii mpo-
SIBJICHUSI 3CCEHIIMAIbHOTO TPEMOpa, AMCTOHWUU WU OPYIUX
3a00/1€BaHUI.

MoxHo 3akmounTh, 9to [1OT 1 ODIKT mo3BoJIsIoT 10CTO-
BEpHO OMATHOCTUPOBATh JATEHTHYIO W KIMHUYECCKYIO CTAIUM
BIT 1 nmpoBOANUTH MOHUTOPUHT MATOJOTMYECKOTO Ipoliecca B
HUTPOCTpHUATHOM crcTteMe. OIHAKO OHM CIOXHEI M JOPOTH B
SKCIUTyaTallWH, YTO ITOKAa He IO3BOJISET PacCUMTHIBATH HAa WX
BHEIPEHUE B IMIUPOKYIO KIMHUIECKYIO TIPAKTHKY.

puc. 9:  TvnepaxoreHHocTb YepHoit cyBcTaHuum npi Bl TpaHcKpaHuanbHas COHO-

rpadus B MAOCKOCTI CKAHMPOBAHWS CPELHETD MO3ra.
A — MPT-cHumoK (akcuanbHas npoexums); b — TpaHcKpanuanshas CoHorpadua
(B-pexum) B @HanorM4HoM NA0CKOCTI M 06nacTy vccneposanus (00BepeHa obnactb
CPELHEr0 MO3ra — HOXKY MO3ra BU3Yal3upyloTCst B BUE XapakTepHOit «Baboukmy);
N0Ka3aHa HOPMAbHast N0 IXOTEHHOCTH KAPTUHA CPEHEro M3ra; B — [BYCTOPOHHSA
TUNEP3XOrEHHOCTb YEPHOI CyOCTaHLMM (CTPENku) y naumenTa ¢ BIT; I — ysenudeHHoe
V306paXEHVE CPEAHEr0 MO3ra C NIaHUMETPHYECKUM W3MEDEHWEM NNOLLAY rynep-
3XOTEHHOrO CUrHara.
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ITepcrieKTUBHBIM W TOCTYIHBIM METOJOM MPYKU3HEHHOM
JIVAaTHOCTUKY N3MEHEHUH B BEIIECTBE MO3Ta, XapaKTePHBIX IS
BIl u apyrux skcTpanvMpaMMIHBIX 3a00JE€BaHWiA, SBISETCS
TpaHcKpaHuajbHasi coHorpadus [84]. CornacHo pesynsratam
MHOTOUMCICHHBIX MCCIEIOBAaHMM, YIBTPa3BYKOe CKaHMPOBA-
HMe Y NMalUeHTOB ¢ «10cToBepHOI» BII mo3Boser Bu3yanusu-
poBaTh BecbMa CeLMMDUYHBIA MPU3HAK — eUNepIX0ceHHOCMb
YepHoll cydcmanyuy Kaxk pe3yasTaT U30bITOYHOTO HAKOTLIEHHUS
xene3a (puc. 9): OBBIIIEHHAS XOTEHHOCTh B 00J1aCTH YepHOM
cyOcTaHIMK cpemHero Mosra (romanb > 0,20 cM? xoTs Obl C
OJIHOI CTOPOHbI) BBISIBISIETCS O0stee yeM y 95% GonbHbIX BIT 1
paccMaTpuBaeTCs B KQ4eCTBE YJIBTPa3BYKOBOIO MapKepa Ipej-
PACIIONIOXKEHHOCTH K Pa3BUTHIO TaHHOTO 3aboneBanus [16, 81,
84]. Y 300pOBBIX JIMII, COMOCTABUMBIX ITO BO3PACTY, TUEPIXO-
TeHHOCTb YepHOIi CyOCTaHLMMU BIsABIsieTcs: He Gonee yem 10%
ciydaeB. EcTh maHHBIE, YTO THIEPIXOTEHHOCTh YEPHOM Cy0-
CTAaHIIMM MOXET OBITh BHM3yalM3WpOBaHA YXe B paHHEH M
JIATCHTHOM CTaousIX <«IMapKHMHCOHMYECKOIO» HEUpomereHepa-
TUBHOTO MPOIIeCcca, B T.U. Y JIUII C BHICOKUM F'eHETUYECKUM pHUC-
koM BII [65, 84]. B Hatmx coGCTBEHHBIX MCCIEA0BAHUSIX ObLIN
YeTKO TIOKAa3aHbl MpaKTHIecKas MPUMEHUMOCTb M BBICOKUIT
MOTEHIMaA TPaHCKPaHWAJbHON COHOrpaduu B pelleHUH
CITOKHBIX TUATHOCTUYECKUX M TIPOTHOCTUYECKHMX BOIIPOCOB
BIl, a Takke ee BbICOKAsI YyBCTBUTEIBHOCTD, CIIEIU(PUUHOCTD
1 BOCIPOM3BOAMMOCTb [8]. DTO MO3BOJISIET paccMaTpUBaTh
JTaHHYIO TEXHOJOTHIO W BBISIBICHHE XapakTepHoi mis BII
TUTIEP3IXOTeHHOCTH YePHOI CyOCTAaHIIMU B KAUeCTBE OTHOTO M3
KJTIOUEBbIX 3BEHbEB AJITOPUTMA, HAIPaBJIEHHOIO0 Ha CKPUHUHT
JIVIT «BBICOKOTO PHUCKa» B TIOMYJISIINN.

B nocnenHue rozsl ObUT MpeJIOKeH Psii HOBBIX TEXHONOTHIA 1
pexumoB MPT-HeiipoBusyanuzaiym, pacIiIdpsIOUIMX BO3-
MOXHOCTH paHHei auarHocTuku bIT (Bu3yanu3zanus u30bITKa
Kene3a B cocTaBe (heppuTHHA, OTIpefieIeHNe TUIOIIAAN YePHOM
CyOCTaHIIMM, BOKCEN-OPUEHTUPOBAHHAS MOP(HOMETPHS TOJIOB-
Horo mMosra, MP-Tpakrtorpadus ¢ onpeneieHeM XapakTepu-
CTHK HUTPOCTPMATHOIO MyTd W ap.) [66, 76, 77]. MeTtomom
(ynakumonanbHoit MPT yxe B camoit paHHE# cTaguu Heipo-
JIeTeHepaTUBHOTO Mpoliecca MoKa3aHa TMHAMUYecKas peopra-
HU3aI1sl CEHCOMOTOPHOM KOPBI M IPYTHX OTAETOB Mo3ra [44].
MoXHO paccYUTHIBaTh, YTO 3TU U IPYTUE COBPEMEHHBIE TEXHO-
Jloruu OymyT UrpaTh Bce 0oJiee 3aMETHYIO POJIb B OTIpeeIeHUN
JIMLL C BBICOKOH BeposiTHOCThIO pa3BuTusi BII, ocobeHHO B
COYETAaHWUU C PSIOM MHTEHCUBHO MCCIIEIyEMbIX CETOfHS OMOo-
XUMUYECKUMX U MOJIEKYJISIPHBIX OMOMapKepOB «[TapKUHCOHUYE-
CKOll» HeliponereHepau (ypoBeHb o-CHHYKJIEUHA B OMOJO-
TUYECKMX XUIKOCTSIX, TPAHCKPUIIIIMOHHbINA aHanu3 Tnepude-
PUYECKON KPOBM, TIPOTEOMHBII aHAJIU3 OEJIKOB IIa3Mbl KPOBU
Y 11epeOpOCMMHATBHOM XUIKOCTH ¥ ap.) [42, 60].

Obwuii ancopumm udenmugurayuu ramenmuoii cmaduu bII.
KombuHanus npeacTaBieHHbIX Bbillie OuoMapkepoB bIT cyie-
CTBEHHO TOBBIIIAET JOCTOBEPHOCTb PAaHHEH 1 NOKIMHUYECKON
IUAaTHOCTHKHU 3a00JeBaHUS, O 4YeM CBHIETCIbCTBYET PSII
HaOJIIOJICHUIA: COYeTaHHe DA3TUMYHBIX HEIBMIATEIbHBIX IMpPO-
apaeHuit bIT co cHUXXeHreM 10haMHHOBOTO 0OMEHa y HEBPO-
JIOTUYECKH 3IOPOBBIX JIIONEH, HAMMIMe OIpeneicHHON acco-
IUAlMKA MEXIy TUIIEePIXOTeHHOCThIO YEPHOU CYOCTaHIIMHU,
BBISIBJISIEMON B OOIIIEl TOMYISINU, U CHUKEHMEM Y COOTBET-
CTBYIOIIUX JIUI] YpoBHS 3axBaTa "“F-moda mo manaemM [19T u
T.a. [15, 26, 59]. [ToaToMy KIIH0YEBBIM BOIPOCOM IIPU pa3pa-
0O0TKe CHCTeMBI IPOTHO3MPOBaHMSI BhICOKOTO pricka bIT u paH-
Hell ITMArHOCTHKYM HEHpOmeTreHepaTUBHOIO IIpOIlecca B €ro
JIATCHTHOW CTaluU SBIAETCA OIpelesieHAE PAllMOHAIBLHON
COBOKYNMHOCTM Hambojee MHGOPMATHBHBIX M JOCTYIHBIX
METOIOB HMCCIEIOBAHUS, 00TANAOIINX HOCTATOUYHON CITCIH-
(bUYHOCTBIO ¥ YYBCTBUTENBHOCTHIO. Yallie Bcero B 3THX MCCle-
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JNOBAHUSX PA3JIUYHBIMKU TPYIIIaMU MPUMEHSETCS IBYX-TPEX-
3TAIHbIA OIXO0.;

1. TTepBoHAYaIBHO TIPOBOAUTCS CKPMHUHT IIPOCTHIMU M BOC-
MIPOM3BOIMMBEIMHA METONAMU — WCCIIEHOBAHUE OOOHSHUS,
useroBocnpustust u T.A. [To manubiM N.J. Diederich et al.
(2010), mMCKpMMMHALMOHHAS CUJa MPEMOTOPHBIX TECTOB
ripu BIT cocraBnser mis 3putenbHoro nedunmra — 0,83, s
runocmuu — 0,81, ninsg qu3aproHomuu — 0,80 u T.10.

2. lanee B MpeABAPUTEIBHO OTOOPAHHOI («00OTalIEHHOW»)
TpyMIe MalueHTOB MPUMEHSIOTCsl Oosee crielubuIHbe U
CJIOKHBIE JUATHOCTMYECKUE METOAUKM — IOJMCOMHOrpa-
¢us (BhISIBIEHUE XapakTepHbIX HapyuieHuit B REM-daze
CHA), TpaHCKpaHMaJbHAs COHOTrpacus, CIMHTUTPAPUS
MMOKapJa.

3. HaxoHer, yxe B CpaBHUTENBHO Y3KOW TPYIITIE «BBICOKOTO
pucka» Ha TIOCTeTHEM 9Tare MOXeT MPOBOAUTHCS
MM9T/O®DKT-uccienoBanne, OKOHYATENBHO TTOATBEP-
XKarolee HaIuuue CYOKIMHUYECKUX HApyIIeHWil oOMeHa
nodamuHa.

B kayecTBe CKpMHHPYEMBIX KOTOPT MOTYT OOCIEIOBAaTHC:
a) Juiia U3 oOuIel momyasauuu; 0) Jula ¢ yXe UMEIoIUMUCS
(pakTopamu pucka (MecTULMAbI, He-KypeHue, u30biTok Fe u
T.IL.); B) pPOACTBeHHUKH 00bHBIX BII; T) HOocuTeM MyTamuii B
TeHaXx MapKUHCOHM3Ma. TUIMMYHBIM MPUMEPOM TaKOii cTpate-
ruu  sBasietcss ucciaenosaHue PRIPS, npeaBaputenbHbie
Pe3yJBTaThl KOTOPOTO TOIBKO YTO OIMYOIMKOBAaHBL: aBTOPAMM Ha
NpOTsKeHUU 3-X JIeT Habmonanuch 1847 nui 6e3 npu3HAKOB
BI1, y KoTOpbIX OLIEHUBAMCH BO3PACT, MOJI, CEMENHBIN aHaM-
He3, GYHKLUSA O0OHSHUS, COCTOSTHUE ABUTATEIbHBIX (DYHKIINI
1 9XOT€HHOCTb YepHOoil cyocTtaHuuu [17]. Beino ycTraHOBIEHO,
yto A8l 11 mauueHToB, KOTOpbIe B Meproj HabmoaeH s 3a00-
nemu BI1, Hanbonee moka3aTenbHBIMU ObUIM TP 1lIara — Ipe-
CKPUHMHT TI0 BO3PACTy, MEPBUYHbIA CKPUHUHT MO HATUYUIO
TOJIOKUTETBHOTO CEMEITHOTO aHaAMHe3a U/ YT THITOCMUM, BTO-
PUYHBIN CKPMHUHT 0 HAJTMYUIO TUIIEPIXOTEHHOCTH UepHOI
cyoctaHimu. Takas KoMOMHALUS TPU3HAKOB IMOKa3ajga YyB-
crButebHOCTh — 80,0%, cnetuduunocts — 90,6% 1 10I0XKU-
TEJIbHYIO IPEIUKTUBHYIO LIEHHOCTh — 6,1%, 4TO CYILECTBEHHO
MPEeBbILIACT aHAJOTMYHbIE MOKa3aTeau AJs J000ro M30Iupo-
BaHHOTO CKPMHMHTOBOTO MHCTPYMEHTa. B HacTosimee BpeMs B
MHpe TIPOBOISTCS €IIe HECKOJIBKO KPYITHBIX MYJIBTUIIEHTPOBBIX
MPOCTEKTUBHBIX UCCIENOBAHUI, UCTIONB3YIOIIUX B PA3TNYHbIX
MoIM(UKANKAX YKa3aHHYI0 CTPaTeTHIO BEHISBICHMS JIMI[ B
narentHoit cramuu BIT (ASAP, PARS, TREND u np.), pe3yiib-
TaThl KOTOPBIX OXXUAAIOTCSA C 0OJIBIIMM MHTEpecoM [74].

Ha nporsxkeHun 2-x €T COBMECTHO ¢ JlabopaTopueit anuje-
MUOJIOTUU U TTPO(PMIAKTUKY 3a00/IeBaHII HEPBHON CHCTEMBI
Hayunoro nientpa Hesponoruun PAMH (mmpod. 10.41. Bapakun)
HaM¥ BIIEPBBIC B CTPAHE PeaNn3yeTcsl KOMIUIEKCHOE MPOCTIeK-
THBHOE 00CEpBALIMOHHOE WHCCICHOBAHME, HAIpaBICHHOE Ha
Pa3pabOTKy ONTUMAJIbHOTO aJITOPUTMA BBISBICHUS B TIOMYJIs-
IIMM JIUIT C BBICOKOM BEPOSITHOCTBIO pa3Butyst BIT — manmeHToB
B JIATGHTHO (IIPEMOTOPHOI) CTaaMU HeHpomeTreHepaTHBHOIO
npotiecca. B mporpamMmy ckpuHuHra Bomuiu 180 HeBpoaoruye-
CKU 3I0POBBIX MHAUBUAOB (MyXX4MH — 94, KeHIIMH — 86, cpeji-
HUii Bo3pact — 54 roma). C yueTom BozmoxHocteit Lentpa u
IUISL TIOBBILEHUS 3(h(dEKTUBHOCTH (DOPMUPOBAHMS TPYIIIBI
pricKa HaMy OBUT MCIIOJIb30BaH OPUTMHANBHBIN JABYXITAITHBIM
MOAXOJ, OTINYAIOIINICS OT ITUPOKO MPUHSITHIX B MUPE TEXHO-
JIOTU# TTOMYJISILIMOHHOTO CKpUHKHTA (puc. 10).
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CnyyaitHast nomynsiyoHHas BbiBopka:
(HeBpONOrYeCcKM 3M0poBbIE ML)

Jlnwa ¢ rnepaxoreHHOCTBIO YepHoiA
CYOCTaHLMM 1/unn HocuTew
MyTaLuit

+ COHOrpacws 4epHoii cybcTaHLmm
« Myraumm B reHax napkuHCOHU3MA

Ipynna nepeu4Horo pucka bl
(HanM4Me «NIEPBMYHbIX» G1UOMApKEPOB)

+ TOHKHE MOTODHBIE HADYLLIEHUS
JU C ONHUM WM HECKOMbKVMM

V3y4aEMbIMIA <MaTbIMU»
MPU3HaKaMM

+ [unocmms
« Hapywenus ysetoBocrpusTus

* HeMOTOpHbIE CUMITOMbI
Y

Ipynna «sbicokoro pucka» Bl
(KOMGMHALWS NEPBMYHOTO 1 «MallbiX», WIM BTOPUIHbIX GMOMapKepoB)

Y
MpocnexTuBHoe Habntoaenve

puc. 10: Mcnonb3ayembiii anropuTM BbISBAEHKS MWL, MMEIOLLVX BbICOKWA PUCK PasBH-
v Bl (TeXHONOMUS MIEHTUQMKALIMM NATEHTHOIA CTIMM HEIAPOTEreHepaTyB-
HOMO NPOLIECCa).

1. Ha nepBoMm aTane B ciiydyaiiHO# BHIOOPKE UL TPUMEHSIIOTCS
IBe Hambosee MH(OOPMATUBHEIE (M3 MMEIOMINXCSA B HaIleM
pacmoOpsKEHNUN) TEXHOJOTUU, KOTOPHIE IIO3BONSIOT
BBISIBUTH Y OOCJEIYEeMbIX JIIOICH COCTOSIHUS, TOCTOBEPHO
ACCOIMMPOBAHHBIC ¢ TIOBBIICHHBIM prickoM BIT — rumep-
AXOTEHHOCTh YePHOU CyOCTAaHIMH (TIPY HAJTMINU BUCOYHO-
ro Y3M-okHa) u/Wim HOCUTEIbCTBO MYTAllUii B OCHOBHBIX
reHax napkuHconusMa (LRRK2, GBA, PRKN). B pesynbrate
(opmupyeTcs Tpymnma «nepBUYHOro pucka» bII, a obmuit
pa3Mep COOTBETCTBYIOIIEH BHIOOPKU, MOIeKallleil 0coOeH-
HO JIeTallbHOMY Ha0JIi0icHUI0, yMeHblIaeTcs B 8—10 pa3s.

2. Ha BTOpoM aTarme y cpaBHUTENBLHO HEOOJIBIIOTO YKCIa HOCH -
Testeii pakTopoB MEPBUYHOTO PUCKA OLIEHMBAETCS BCS COBO-
KYITHOCTb HEMOTOPHBIX CUMIITOMOB (BKJTIOYAs TPUMEHEHNUE
KaK CIelMUATbHBIX ONMPOCHUKOB, TaK U PACCMOTPEHHBIX
BBIIIIE TEXHOJIOTHI — KOJMYECTBEHHON OJIb(AKTOMETPUM,
I[BETOBBIX BBI3BAHHBIX MOTEHIIMANIOB) U HAJINYME TOHKUX
CYOKTMHMYECKMX OTKJIOHEHMI B IBUTATeIbHOM cepe (aHa-
JIM3 TPaeKTOPUU JBMXEHWIA Ha CIHELUalbHOM armnapaTHo-
MPOTPAMMHOM KOMIIIEKCE, CaKKamoMeTpus W T.J.). B
pe3ynbrate MOTONHUTENBHOTO BBISBIEHUSI OAHOTO WU
HECKOJIbKMX YKa3aHHbBIX «MaJbIXx» (BTOPUYHbBIX) OMOMapKe-
POB (hOPMUPYETCS IPYIIIIA «BBICOKOTO prucka» BII.

JanbHeiiliee MPOCIEKTUBHOE HAOMIONEHUE TMO3BOJIUT yTOY-
HUTb HauOoJjiee 3HAYUMYI0 KOMOMHALMIO OMOMAapKepoB s
MOMYJISILIMOHHOTO CKPUHUHTA JIATEHTHOM CTafuu HEWpozere-
HepaTtiBHOro npotiecca npu bIT. UMeHHO B aTUX ciiyyasix mpu
MOSIBIEHUU B OYIyIIEM COOTBETCTBYIOIIMX MAaTOTEHETUYECKUX
MpenapaToB MOXET ObITh pealn30BaHa CTPATErtsl MPEBEHTUB-
HOI1 HEMPOITPOTEKLIM Y.
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Current means for identifying the latent stage of a neurodegenerative process

S.N. Illarioshkin, A.G. Vlassenko, E.Yu. Fedotova
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A characteristic feature of neurodegenerative diseases is the
presence of a long-term latent stage, while manifestation of
symptoms occurs after 40—60% cells loss in vulnerable neuron
populations. Therefore, potential for neuroprotection is maxi-
mal just at the latent stage of the process. In this paper, current
technologies of presymptomatic diagnosis of the two most com-
mon neurodegenerative disorders, Alzheimer’s and Parkinson’s
disease, are presented. On the basis of our own experience and

data from the literature it is shown that neuroimaging methods
(identification of beta-amyloid in the brain, or phenomenon of
hyperechogenecity of the s.nigra, etc) in combination with a
number of neurophysiological and molecular/pathobiochemical
tests are principal in revealing persons with high risk of these dis-
orders. Validation of biomarkers under discussion and their inte-
gration into uniform diagnostic screening algorithms is at pres-
ent one of the most actual fields of neurology.
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HoBb1i1 aj1eJIbHBIN BApUAHT
CUHApPOMAa PUTUIHOTO
I103BOHOYHUMKA

E.JI. Namam, B.A. Kagnukosa, 11.B. Illapkosa, A.B. ITonskos

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

TIpedcmasneno onucarue ocobennocmetl KAUHUYECKUX npossaeHuil 60ae3HU y 4-1emHeeo MAAYUKa ¢ CUHOPOMOM pueuoHoeo no3gorouruKa. MoaexyaspHo-
2eHeMUMeCKUll aHAAU3 BbIABLUA Y nayueHma pakee He onucarHyio mymayuto 988delC 6 eene SEPN1 (beaok cenenonpomeun H) 6 2omo3ueomrom cocmosuuu. B
OmAUMUe OM PaHee ONUCAHHbIX CeAeHONPOMEeUH-ACCOUUUPOBAHHbIX CAYHaes 3a001e8anus, Y HAONOaeM020 NAYUEHMA OMMeUeH0 PaHHee 606eHeHle 8 HAMo-

no2uteckuil npouecc Moliy nae4esoco U masneo2o noACos.

Kimouesbie cji0Ba: CHIPOM PUTHIHOTO T03BOHOYHKKA, TeH SEPN 1, MyTallMOHHbBIN aHATU3

MHIPOM puruaHoro no3poHoynuka (CPII) — omua

13 TEHETUYECKUX BAPMAHTOB BPOXKIEHHBIX MUOMA-

THi4, 00YCIOBIEHHBIX MyTaUUsAMU B TeHe SEPN T Ha

xpomocome 1p35-36 [10, 11]. Kogupyemblit reHoM

oenok ceneHonporend H comepxut 590 amuHo-
KUCJIOT U SIBJISIETCS IIMKOMPOTEMHOM U3 CEMENCTBA CEJIEHOLIU-
CTeUH-COfIepKaINX OENKOB, TOKATN30BAHHbBIX B IHAOILIA3Ma-
THYECKOM peTukyiayme. DyHKIMKM Oelka OKOHYATeJbHO HE
BbISICHeHBI. CUMTAETCSI, YTO OH yJACTBYET B PETYJISIIIUY TPAHC-
KPUTILIUY TEHOB CUCTEMBbI IETOKCUKAIINK, 00ECTIEUEHUH OKHUC-
JINTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIIVii B PA3TMYHBIX TKAHSIX.
OcHOBHOE KOJNMYECTBO cenieHompoTenHa H obOHapyxeHO B
TIOTIEPEYHOIIONOCATHIX MBILILAX, MPUYeM HauOObIIAsT 3KC-
Mpeccusi TeHa OTMEUYEHA B MX (DeTaTbHBIX MPEIIIECTBEHHUKAX,
YTO FTOBOPUT O BAXXHOI1 poJin Oeka B paHHEM MUOTEHE3e MyTeM
obecrieyeHUsT peryasauuu GhopMUpoBaHUS MUODUOPWIT U
MuoTyoyn [1, 12].

3abomneBaHMe HACTEOYETCS II0 AYTOCOMHO-PEIICCCUBHOMY THITY
U XapaKTepu3yeTcsl BapuaOeJbHOCTbIO BO3pacTa Hayajga U
TsxecThblo TeueHus [2, 7]. Knunuueckue nposieienus CPIT B
OOJIBLIMHCTBE C/Iy4aeB BO3HMKAIOT B Bo3pacTe g0 1 roga u
xapakTepu3ytoTcs 1uddy3HO TUMTOTOHUEN MBIIIILL C BOBJIEYE-
HUEM JIMLEBOM MYCKYJIAaTypHL. Y JacTH OOJBHBIX OTMEYAIOTCS
PeCIUpaTOPHBI TUCTPECC-CUMHAPOM U 3MM30Jbl HOYHOTO
anHo3. HecMoTps Ha paHHee BOSHUKHOBEHME KIMHUYECKUX
MPOSIBJICHUI, OOJNBIIMHCTBO OOJIBHBIX HE MMEIT Ipyboit
3alIep>KKU TEMITIOB MOTOPHOIO Pa3BUTHS, a ICMXOPEYeBoe pas-
BUTHE BCEra COOTBETCTBYET BO3pACTy. XapakTepHON 0CcoOeH-
HOCTBIO 3200JIeBaHMsI, TIO3BOJIMBILECH BBIICIUTD €TO B KAUECTBE
CaMOCTOSITEIbHOM HO30JIOTUYECKON eNMHUIIBI, SBJSETCS
PUTHUIHOCTD MBI IIIEW ¥ CITIMHBI; TUTIIYEH TaKKe MPOrPecc-
PYIOLIMIA CKOJIMO3 B LUEHHOM, TPYIHOM U MIOSCHUYHOM OTZEJaX
MO3BOHOYHMKA, (DOPMUPYIOIIUICS B BO3PACTHOM IMAama3oHe
OT HECKOJIbKUX MecsreB xu3Hu 10 12 jet. [To Mepe mporpec-
CUPOBaHUS 3a00J1€BaHNUS MOTYT MOSIBISTHCS TYTONOABUXKHOCTD
B KPYITHBIX CYCTaBaX KOHEYHOCTEH M medopMaliisl IpymHON
KJIETKH, YacTO MPHUBOAAIIAS K BOSHUKHOBEHUIO TbIXaTeIbHBIX
paccTpoiicTB. B psime ciydaeB y OOJbHBIX AMAarHOCTUPYETCS
HOYHAS THTIOBCHTIISIIIMS ¢ 3IM30JaMK alTHO? IIEHTPATbHOTO
rede3a. Ilpu osaekTpomuorpadpuyeckoM o0caeJOBaHUM
BBISIBIISIIOTCSL YMEPEHHbIe MPU3HAKKU TMEPBUYHO-MBIILIEYHOTO
MOpaXXeHUsI. YPOBCHb aKTMBHOCTH KpeaTMH()OCHOKMHA3E B
T1a3Me KPOBU B OOJIBIIMHCTBE CIy4aeB He U3MEHEH.

51

Hamu mipencTaBieHo ommcaHue 0COOEHHOCTEH KITMHUYECKHX
MPOSIBJICHUH y OOJNIbHOTO C HOBOI HOHCEHC-MyTallueil B reHe
SEPNI B rOMO3UIOTHOM COCTOSIHMM, POAMBILETOCSI OT KPOB-
HO-POJICTBEHHOTO Opaka.

Meto/ibI HCCIEOBAHUS

JInst vccaeaoBaHus UCIOIb30BaJICs 00pa3ell BEeHO3HO! KpOBU
6onbHOrO. Boimenenue renomHoit JIHK u3 nefikonMtoB nepu-
(bepryeckoii KpoBY BBITIOJHSIIM C TOMOIIbI0 HabOpa peakTH-
BoB Wizard® Genomic DNA Purification Kit (Promega, CIIIA)
IO TIPOTOKOJTY TTPOMU3BOIUTENIS.

Jlns moucka mytaruit B rene SEPN1 ObUM 110f100paHbl TTaphl
paiiMepoB, hIaHKUPYIOIINE TPAHCIUPYeMbIE 00IaCTH JaHHO-
0 TeHa, BKJIIovalolire 3K30HbI 1—13, a Takxe mocienoBateib-
HOCTM COOTBETCTBYIOIIMX 3K30H-WUHTPOHHBIX COCAMHEHUN.
Hcnonb3oBanack pedepeHcHas mnocienopaTenbHocTh MPHK
u3 Genebank. AMmangukanuio HeoOXOAMMBIX (parMEeHTOB
reHomHoit JIHK mposomunu metomom I[P Ha mporpammu-
pyemoMm Tepmormkiepe MC2 dupmor «IHK-TexHOMOTHS>
(Poccust). ®parmentsl JJHK, nonyyennsie B xone ILIP, ana-
JIM3UPOBANUCH METONOM MpPSMOTO CEKBEHMPOBAHUS TI0
CoHrepy ¢ mpuMeHeHueM Habopa peaktuBoB ABI Dye
Terminator, Bepcust 1 (Applied Biosystems, CILIA) Ha mpubope
3130 ABI Genetic Analyzer (Applied Biosystems, CIIIA).

Omucanue caydas

Hamu mnpoBeneHO KIMHUKO-MOJEKYISIPHO-TEHETUYECKOE
o0cienoBaHue OOJBHOTO C BPOXICHHOW MUOMATHEd W Mpu-
snakamu CPII. I[Ipobanx b-0B — MabuuK 4 J1eT, pOTUBIIMIACS
0T KPOBHO-POICTBEHHOTO Opaka (poauTeNn pebeHKa SBISIOT-
cs1 Isiaeit v TUIeMSTHHULIEH), OT BTOpoit OepeMeHHOCTH, TIpoTe-
KaBIeil 6e3 matosoruu. B ceMbe ecTh elle OOWH 300POBBIA
cnbc — MatbuuK 6 JeT. PeOeHOK pommiics B CMHER acUKCHN,
3aKpuyaja Tocje MCIOJb30BaHUS PEeaHMMAIMOHHBIX Mepo-
npusituid. Bec mpu poxnenuu coctasisii 3200 1, poct — 50 cm.
Jlo 5-MecsSIHOTO BO3pacTa TEMIThI paHHETO MOTOPHOTO pa3BH-
THSI COOTBETCTBOBAIM HOPME, OMHAKO OTMEYAIUCh CIA00CTh U
TUITOTOHMSI MBIIIIIL ILIEU, B CBSI3M € YeM PeOSHOK C TPYIOM YIep-
KVBAJI TOJIOBY B TIOJIOXXKCHUHU Ha XuBOTe. OTUETIMBbIC IPU3HA-
KU 3a00JIeBaHUSI POAMTENIM 3aMETUIM B BO3pacTe 5 MECSIEB,
KOT/a TUarHOCTUPOBAIH 3a1ePXXKY TEMIIOB MOTOPHOTO pa3BU-
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TH, CKOJIMO3 B TPYIHOM OTHENIE U OTPAHUYEHUE IBIKEHUS B
HICHOM OTZeNe MO3BOHOYHUKA. PEOEHOK CTall caMOCTOSITe b-
HO caguTthcs B Bo3pacte 10 mecsileB, a XOOUTh 0€3 ToamepX-
KM — TOJIbKO K 2 rofiaM. [lcuxopeyeBoe pa3BUTHE MPpOTeKao Mo
BO3pACTY.

ITpu ocMoTpe pedbeHKa B BO3pacTe 4 JIeT BBISIBIICHBI THTIOTOHMS
U TUIoTpodusi, OOMbIE BRIPAKEHHBIE B MBIIIIAX TA30BOIO 1
TIJIEYEBOTO MOSICOB, a TAKXKE XKEBATEIbHON U MUMWYECKOM MyC-
Kynatype (puc. 1). boapHOI caMOCTOATEIbHO TePEIBUTANICS C
TPYIOM, OTMeYajach «yTHHasl» moxouaka. Ilpu mombeme u3
MOJIOXKEHUST Ha KOPTOYKAX OH MCIOIb30Bal MpueMbl [oBepca.
CyX0OXWIbHBIC pe(IeKCHl ¢ PYK W HOT BBI3BaTh HE YOAIOCh.
BolsiBrieH BbIpaXkeHHBIH CKOMMO3 B TPYIHOM M IMOSCHUYHOM
OT/IeNIaX MO3BOHOYHMKA, OTPAaHUYEHUE CTUOAHUS TO3BOHOYHM -
Ka, OpMUPYIOILMECS KOHTPAKTYphl B IOKTEBBIX cycTaBax. [Tpu
OCMOTPE YPOJIOTa IUATHOCTUPOBAHO HAPYXKHOE CYXEHUE MOYE-
HCIYCKaTeJIbHOTO KaHaja. YpoBeHb aKTUBHOCTH KpeaTuH(pOC-
(oxkmHazel cocraBun 105 em/m, 9TO COOTBETCTBOBAJIO KOHT-
pONBHBIM 3HaYeHUsIM. Ha 3jekTpomuorpamMme 0OOJIBHOTO —
HEpPE3KO BBIPAXEHHBIC MPU3HAKU TMEPBUYHO-MBIIIEYHOTO
TIOPAXEHUS.

IIpu nposenenuu JHK-ananu3a obHapyXeHa paHee He OIM-
CaHHas MyTallMsl — JeJeLsl OMHOTO HYKJIEeOTHIa B 3K30HE 7
reHa SEPN1 (c.988delC) B roMO3UTOTHOM COCTOSIHUM, TIPUBO-
OSIIas K CABUTY PaMKHM CUMTBHIBAHUSI M IIPEKICBPEMCHHOMY
obpazoBaHuio crom-komoHa — p.Arg330GlyfsX71. K nacrosi-
HIeMY BpeMEHHM WACHTHU(GHUIMPOBAHO 44 MyTallMd B TeHE
SEPNI, 43 13 KOTOPBIX JIOKAJIIM30BaHbI B KOAVPYIOLIEH YacTH
rena (22 U3 HUX MUCCEHC, 6 — MyTallMu caiiTa cIUIaiicuHra, 9 —
MaJible JeJIeLH WK MHCEPLIMHU 1 6 — POTSKEHHDBIE NeIEL1HN).

e

puc. 1; BHewHuit BuA 00CNEI0BAHHOMO

MnaLmneHTa.
Arg
c G c T T cc G cc T C T yopMabiad n0CIGA0BATENLHOCTE
c G ¢c T T ¢ G G C T C T T p3MeHeHHas nociesosarebHocTb

puc. 2: Mytauws, BhiSBNIEHHas B 7-M 3k30He reHa SEPNT B rOMO3MIOTHOM COCTOS-
HWM (CTPEeNKoit nokasaa Aeneups ¢.988delC, npusopsiwan k 06pasosaHmio
MpexzeBpeMenHoro cron-kogona p.Arg330GlyfsXr1).

52

JIvirs ofHA HYKJIEOTUIHAS 3aMeHa OOHapyXeHa B PEryasiTop-
Ho¥t obact reHa. Hamu BriepBble HalineHa feaenusi HyKJeo-
THaa B 988-M MOJI0KEHUY B TOMO3UTOTHOM COCTOSTHUH, TIPHBO-
Jsimast K 00pa3oBaHMIo TEPMUHUPYIOIIETO KOJOHA. Pe3ysbrathl
ceKkBeHupoBaHus TeHa SEPN [ TipeficTaBieHsl Ha puc. 2.

Oocyxnenne

[lepBoe onucaHue obcyxknaeMoro 3a00aeBaHuUst ObLIO CAENaHO
V. Dubowitz B 1973 .. aBTOp cOOOIIMI O OOJHHOM IOHOIIE,
ocMOTpeHHOM uM B Bo3pacte 17 jet [3]. [lepBble CUMNITOMBI,
KOTOpBIE POIMTENN 3aMETUITU B Bo3pacTe 14 Mec, XapaKTepu30-
BaJIUCh TOSABIEHNEM <«YTUHOW MOXOAKW». TeMIIbl paHHEro
MOTOPHOTO DPa3BUTUSI HE OTIMYAIMCh OT HOPMBI, OTHAKO Y
0OJIBHOTO BCeTIa OTMevanach cabocth M men. 1o mMepe
MPOrpecCUpoBaHus 3a00neBaHus C(HOPMUPOBAIMCH KOHTPAK-
TYpbl B TOJICHOCTOITHBIX CYCTaBaX C PETPAKIUEil aXMUIIOBBIX
CYXOXMIHUH (4TO MOTPeOOBATIO IPOBEACHIS AXUIUIOTUIACTUKY B
Bo3pacte 18 Mec) 1 BrpaxkeHHbII (PUKCUPOBAHHKLA CKOIMO3 B
LICHOM ¥ NIOSICHUYHO-TPYAHOM OTJEJIaX MO3BOHOYHMKA.

AyTOCOMHO-pEIIeCCUBHOE Hacjef0oBaHue 3a00JieBaHUSI ObLIO
ycraHosieHo H.H. Goebel u coast. [§], koTopble omucanu 5
MOPaXEHHBIX OOJBHBIX, B T.U. IBYX CUOCOB M3 T€HETHYECKOTO
n3ongata B Eimdenne, B ceBepHbIX paiioHax [epMaHuM.
Oco0eHHOCTBI0 HabMI0IaeMbIX UMY CTy4aeB ObLT paHHUI BO3-
pacT Havaya: IepBble MPU3HAKM 3a00JeBaHMSA BO3HMKAIU C
POXIEHUSI WM B TIEPUOA HOBOPOXKAECHHOCTH. XapaKTepPHbIM
TakxXe OBbUIO pa3BUTHE TUIEPTPOMUU IMPABOTO XeTymrodyka
cepaua y Tpex 00JbHbIX, KOTOPOE MPUBEIO K TMOEIM ABYX U3
Hux B 11-netHeM Bo3pacTe. HecMoTpst Ha mporpeccupyiollee
TeueHue 3ab0JieBaHMS U MOBBINIEHWE YPOBHS KpeaTuHpocho-
KuHa3bl 10 360 en/n (mpu Hopme g0 70 en/i), aBTOp CUMTAI,
YTO 3200JIeBaHKE HE OTHOCUTCS K MBILEYHBIM AUCTPODUSIM,
0003HAUYMB €T0 KaK BPOXIECHHYI0O MUOTIATHIO.

J10 HacTOSIILEr0 BpeMEHH B JIUTEpaType HET €AMHOTO MHEHUS
OTHOCHUTENBHO Tor0, stBysteTcst i CPII BpoxmeHHOI MrIOIaTH-
el i MblevHoi nuctpoduei. [pu uccnenoBaHuu ouonTa-
TOB MBIIIII OOJBHBIX ¢ MyTaIusIMHK B reHe SEPN I oOHapyxXuBa-
€TCsI IMUPOKMIA CIIEKTP MOP(OIOTMYECKUX Hax0m0K. Tak, omHU
aBTOpBl [2] HAaXxOAMIM JMILL Hecrmelupuueckue M3MEHEHMUs
pa3MepoB M CTPYKTYPhl MBILIEYHBIX BOJOKOH, IPYrUe peru-
CTPUpPOBAM TUITMYHBIE TUCTPOPUICCKUE MPOIECCHl Pas3INy-
HOW CTeNeHM BhIpakeHHocTH [7, 8], a TpeThH [5, 6] — MHOXe-
CTBEHHbIE MUHU-CTEPXKHHU U CyOCapKOMepHbIE HAKOILIEHMUS
TpaHy/ A€CMUHA U TUCIPOIOPLUIO THIIOB MBIIICYHBIX BOJIO-
KoH. [1pu 3TOM XapakTep U cTereHb BhIpakeHHOCTH MOP(HOJI0-
rmyeckux AeheKTOB BapbUpOBalIX y OOJBHBIX C Pa3lIUYHOI
JUTUTEIBHOCTBIO U TSKECThIO KIMHUYECKMX CHMIITOMOB.
Haubonee yacto myraiuu B reHe SEPNI oOHapyXuBatoTcs y
OONBHBIX € KIMHUYeCKUMHU mposiBieHusimu CPII, nmerommx
MUHU-CTepXXHU B OronTarax MbIimi. Tak, A. Ferreiro u coaBT.
[5] B peaynbrate odcnenoBaHust 27 OOJNbHBIX U3 Pa3HBIX CTPaH
EBpornbl ¢ knuHuyeckumu nposisieHusMu CPIT v Hanmuuuem
MHOXECTBEHHBIX CTEpPXXHEH TIPH MOPGHOIOTHIECKOM MCCIEN0-
BaHUM OMOMNTATOB MbILIL Y 17 MaLMEeHTOB OOHAPYXUIU MyTa-
1in B reHe SEPNI. Kimumdeckue mposiBJIeHNS y BCeX 00ce-
JIOBAaHHBIX BO3HMKAIU B PYJHOM BO3pacTe, a Y § U3 HUX — C
poxaeHust. [lepBbIM MprU3HAKOM 3a00/1€BaHUS ObLIa BhIPaXXeH-
Has TUIIOTOHMS MBIIII IIeW, MPUBONSIIAS K HapyHICHUIO
KOHTPOJIS yAEPXUBAHUS TOJIOBHI B BEPTUKAILHOM TTOJIOXCHUH.
ITo mepe mporpeccupoBaHus 3a0o0jeBaHUS (BOPMUPOBAICS
(pUKCHpOBaHHBIN CKOJIMO3 B LIEHHOM M MOSICHUYHO-TPYIHOM
OTIe/Ie TIO3BOHOYHMKA M BO3HUKAIM Pa3IMIHbIC PECITUPATOp-
Hble paccTpoiicTBa. TeMmbl paHHEro pa3BUTHS JeTeil ObLIM
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HECKOJBKO 3afiepkaHbl. CpenHuil Bo3pacT Hayajga caMoCTOsI-
TeJbHOM X0Ab0bI cocTapisi 17,7 Mec. Y Bcex 00JbHBIX OTMeYa-
Jach 3aliepxKa (U3UYECKOTO Pa3BUTUSI B BUIE CHIDKEHUS
ToKa3aTeJieil Beca U pocTa. ABTOPBI OTMEYAIOT, YTO, B OTJIMYHUE
OT JIPYTUX BapMaHTOB BPOXAEHHBIX MHUOIATHiA, Y Haloae-
MbIX UMM JIeTell (DYHKIIUSI MBIIILL TTOSICOB KOHEYHOCTel ObLia
COXpaHeHa, YTO TPUBOIIIIO K TIO3MHEN AMArHOCTUKE MHUOTIA-
THK (OIWarHO3 OBLT MoCTaBlIeH B Bo3pacte crapmie 10 net). B
MIPOTUBOTIONIOXHOCTh 3TOMY, y HAOM0AAEMOT0 HaMU OOJEHOTO
oTMevanach 0oJbllias reHepaIu3alus MpoLecca ¢ BOBICYEHHU-
€M MBIIII] TJIEYEBOTO ¥ TA30BOTO MOSICOB, YTO TIPOSIBISLIOCH MX
CN1ab0oCThIO, TUTIOTPOUEH U CYXOXUIBbHOM apedekcueii ¢ pyk
1 HOT. DTU pa3M4us MOXHO O0BSICHUTH HA OCHOBAaHUM Pa3/iv-
yuif B TUIAX MyTalWi y HabmogaeMoro Hamu OOJBHOTO U
OOJIBbHBIX, ONMUCAHHBIX IPYTMMU HCCleoBaTeIaMu. Tak, y
0O0JBIIMHCTBA MAlIMEHTOB B BbIOOPKeE A. Ferreiro u coaBT. oOHa-
PYXEHBI MUCCEHC-MYTallMK KaK B TOMO3UTOTHOM, TaK U TeTe-
PO3UTOTHOM COCTOSIHUSIX. BBISIBIIEHHAS HAMU HOHCEHC-MyTa-
1Sl B TOMO3UTOTHOM COCTOSIHUM TIPUBOUT K CYIIECTBEHHOMY
YKOPOUYEHUIO 0efKa WY AaKe MPeKPaIeHUIO ero IKCIIPECCUH.

OOHapyXeHUe MUHKI-CTepKHEH B OMOINTATe MBILIL Y OOJbHBIX
¢ CPII, obycnoBneHHbIX MyTauusmMu B reHe SEPNI, MOXHO
O0BSICHUTD HA OCHOBAHUY CXONCTBA (DYHKIIMI OETKOBBIX MPO-
JYKTOB 3TOTO U JPYTUX TEHOB, OTBETCTBEHHBIX 32 BO3HUKHOBE-
HUE Pa3INYHbIX TeHETHYECKMX BAPUAHTOB BPOXKIECHHBIX MUO-
MaTHi ¢ MHOXECTBEHHBIMU MUHU-CTEPXHSAMM. M3BeCTHO, UTO
STUONOTUYECKMM (DAKTOPOM PACIpPOCTPaHEHHOIO TIeHETUYe-
CKOTO BapMaHTa 3TOM TPYITITHI 3a00JI€BAHN SIBIISICTCS MyTAITHSI
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CHHIIPOM PUIVIHOMO MO3BOHOYHYKA
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IUIA3MATHYECKMM  PETHKYJIYMOM  MBIIICYHBIX  BOJIOKOH.
IMokazaHo, 4TO PHAHOOWHOBHIA PEIENTOP BBITIONHSECT POJIb
KaJIbLMii-BHICBOOOXIAIOIIEr0 KaHajga, a celieHompoTeuH H
(6enkoBbIi iponykT reHa SEPNI) BBICTYIaeT B KauecTBE €ro
akTuBaropa [9].

Takum obpazom, CPII, obGycnoBiaeHHBIH MyTalUsIMU B TeHe
SEPNI, siBnsieTcsl OTHUM M3 YaCThIX TEHETUYECKUX BapUAHTOB
9TO# TPymHIBl 3a00JIeBaHMIA; €T0 INPHHATO 00O3HAYaTh Kak
CeJICHOTIPOTENH-aCCOIIMUPOBAHHEII (CETCHOPOTEH-3aBUCH-
Mblit) CPII. OcoO0eHHOCTSIMMU KITMHUYECKUX MTPOSIBICHUI 3TOTO
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myM hopMUpOBaHKe (PUKCHPOBAHHOTO CKONN03a B ICHTHOM 1
TPYIHOM OTAE/IaX MO3BOHOYHUKA, XXKU3HEYIPOXKaIOIIe peCcu-
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OTCYTCTBYIOT. DTH CUMIITOMBI ITO3BOJISIOT T HepeHINPOBATh
3a00JIeBaHME OT APYTUX TEHETMUECKNX BAPUAHTOB MBIIICYHBIX
TUCTPOGUIA, COTPOBOKAAIOUIMXCS PUTHAHOCTHIO ITO3BOHOYHU-
Ka, OCHOBHBIMU M3 KOTOPBIX SIBISIIOTCSI ITPOTPeCCHUpYIONIas
MbllIeyHast qucTpodus Dmepu—/peitdyca 1, 2 u 6 TUIOB U
CKJIEpOAaTOHMYECKAs MbIIICYHas TUCTPohus Yibpuxa.
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A new allelic variant of rigid spine syndrome
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Description of clinical features of the disease in a 4-year-old boy
with rigid spine syndrome is presented. Molecular genetic analy-
sis revealed in this patient an unknown homozygous mutation
988delC in the SEPNI gene (coding for selenoprotein N). In

contrast to previously described selenoprotein-associated cases
of the disease, our patient exhibited early involvement in the
pathological process of muscles of the shoulder and the pelvic
girdles.
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IeHeTHKa HacaeICTBEHHBIX
(opM IuCcTOHUU

M.IO. Kpacnos, C.JI. Tumep6aesa, C.H. Mnnapuomkun

QIBY «Hayunoiii yenmp neeposoeuu» PAMH (Mockea)

Jucmonus — 00Ho u3 Haubonee pacnpoCMpaHeHHbIX 08UAMEABHbIX PACCHPOTICIG, UMErUUX 00AbUI0e MEOULUHCKOe U COUUANLHO-IKOHOMUHECKOe SHAUCHUE.
Tenemuxa uepaem 3HauumMeAvHYI0 poab 8 PA3GUMUL PA3AUMHBIX U 8 HEPEYI0 04epedb nepeutHbX gopm ducmonuy. Ha ceeoonawnuii denvb cnekmp Hacreo-
CIMBeHHbIX OUCTOHUYECKUX CUHOPOMOB BK.AHUAe 0nee 08a0UAMU CAMOCIOAMEAbHBIX KAUHUKO-2CHEMUMECKUX 8APUAHINO0S, YMO XaPAKIMepu3yem Oucmonuio
KaK 4pe3eblYaiiHo 2emepozeHHyt0 H030402UHecKyHo epynny, mpedyouyio ouddeperyuposantblx nodxo0ose k duacrocmuke u aeuenuto. Tlpedcmasaer nodpoo-
Hblll GHAAU3 AUMEPAMYPHBIX OAHHBIX 0 HACACOCHIBEHHBIX (OPMAX OUCHIOHUY, BKAIOUAS KAUHUYECKYIO KAPMUHY, MOACKYAAPHO-eeHemuMecKle 0CHO8bI Pa3gu-
musi, Koppeasyuu geromun—eenomun, npunyuns: JlHK-ouaernocmuku u meouxo-eenemuueckoeo KOHCYAbMUPOBAHUS OMALOUEHHbIX ceMell.

KomoueBbie cioBa: JUCTOHMA, HACTICACTBCHHLIC (l)OpMLI, ICHETHUKA, (I)SHOTI/IHH, JINarHo3

WCTOHMS NPEACTaB/sAET CO00M 3KCTpanvpaMUaHbIA
CUHJIPOM, XapaKTepU3YIOLIUiicd HEPUTMUYHBIMU,
KaK TpaBWJIO, MEIJICHHBIME, BpallaTeJIbHBIMU
HACUJIbCTBEHHBIMU JBUXKEHUSMU B DPa3IUYHBIX
YacTsX Teja, BbIUYPHBIMU M3MEHEHMSIMU MBbIILEY-
HOTO TOHYca 1 (POpMUPOBAHMEM TTATOIOTHMUECKUX 1103 [1, 2].

JIMCTOHMST MOXeT OBITh KIacCH(MUIIMPOBAHA TI0 HECKOIBKUM
npu3HakaM (Tabn. 1), mpuyeM Haubojee 3HAYMMOM SIBISETCS
KiIaccuuKaIys, IIPUHAMAIOIIAs BO BHUMAHWE STHOJIOTHIO 1
MaTo(U3N0TOTMIECKIe 0COOEHHOCTH CHHIPOMA:

* nepeuunas (CUH.. uduonamu4eckas) TUCTOHUS — OOBEAU-
HSIET BCe (DOPMBI, TIPU KOTOPBIX TUCTOHMS IPUCYTCTBYET B
KavyecTBe €IMHCTBEHHOTO CHMIITOMA 3a00JeBaHMS (MOXET
JIIIb COYETATHCS C TPEMOPOM); TPH 3TOM OTCYTCTBYIOT
J1abopaTopHble M3MECHEHUS U KaKHe-TN00 MPpU3HAKHU TaTo-
JIOTUM TIpY HEHpOBU3YalU3allMOHHBIX MCCIENOBAaHMAX (B
cra”aapTHbix pexxumax KT u MPT);

* ducmoHua-naoc 00beIUHAET POPMBI, TIPU KOTOPHIX JUCTO-
HUYeCKUN CUHIAPOM COYETACTCA C MUOKIIOHUAMMU U ITAPKMUH-
COHMU3MOM, a naGopaTopHHe UCCJICJOBAHUSA BbISBIIAOT
ormpeJe/ieHHbIe MAaTOXMMMYECKUE HapyllleHus1 0e3 Ipu3Ha-
KOB HelipoereHepauuu (noca-4yyBCTBUTEIbHAS TUCTOHUS
1 Ip.);

* 6mopuyHble OUCMOHUY BKIIOYAIOT TETEPOTEHHYIO TpPYIIY
CUHAPOMOB, CBA3AHHLIX C HAJIUMYMEM oOyara IopaxcHusd B
6a3aJ'ILHHX TaHIIMAX, TaTaMyce, CTBOJIC MO3ra, TEMEHHOM
KOpe, MO3XEUKE;

* QUCMOHUA NPU MYAbMUCUCIEMHbIX HelipodeceHepamugHsix (8
m.4. Hacae0cmeeHHblX) 3a004e8aHuUsX C U3BECTHOU HeEWpo-
MOP(OIOTMUYECKON KAPTUHOIM.

CuuTaercs, YTO COOTHOIIEHME MEXAY CIydasMu HEePBUYHOK
1 BTOPUYHOM/IeTeHePaTUBHON TMCTOHMM COCTABJISCT TPHU-
MepHO 2:1; 10 CpaBHEHHMIO C 3TUMU BapMaHTAMU TUCTOHMHU
CHHIPOMBl TMCTOHUSI-TUIIOC SIBJISIOTCS 3HAUMTEJIBbHO OoJiee
penkumu. B mocnenHue roasl [6] HaMeTUIaCh TEHASHILMA MOJ
«IIEPBUYHOCTBIO» NMCTOHMM MOHUMATD, TJIABHBIM 00pa30M,
OTCYTCTBHE JaHHBIX 00 M3BECTHBIX MATOJOTMYECKUX (DaKTo-
pax u HeiipoMophoJorudeckoM cyocTpaTe, CIIOCOOHBIX
BBI3BATh JaHHbI CUHAPOM (B IIPOTHBOMOCTABIEHUE BTOPUY-
HOM TUCTOHMM U TUCTOHUU IIPU HEMPOIeTeHepaTUBHBIX 3200~
JIeBaHUSX), YTO W HAIIIO CBOE OTPaXEHNUE B HEIAaBHUX PEKO-
Mengauusax EBpomeiickoil (demepaluy HeBPOJOTMYECKUX
obmrecTs (Tabdu. 1).
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Tabmmua 1: Knaceudwkaums [MCTOHWM COMNIACHO PEKOMEHAALMSM Eai)oneﬁcmﬁ
denepauyn Hesponoruyeckux 06Liects (no A. Albanese et al., 2011, ¢
poGasnenusmy).

Knaccudukaums auctonmmn

10 3TONOrUu:

+ TlepBuYHas «4uCTas JUCTOHUS: LMCTOHUS SBNSIETCA BAVHCTBEHHbIM KIMHUYECKUM CUMT-
TOMOM (KpoMe Tpemopa). Onpeniendemas 3k30reHHas NPUYMHA, a TakKe Apyrue BPOX-
[IEHHbIE NN [IeTeHepaTUBHbIe 3a60neBaHws Mpu aTom oTcyTeTByloT. Gopmbi: DYTT,
DYT2, DYT4, DYT6, DYT7, DYT13, DYT17, DYT21, DYT23, DYT24, DYT25,

+ epBudHast AVCTOHUS-NNIOC: [UCTOHUS SBASETCS BLIDAXEHHBIM CHMITOMOM, HO COYETa-
€TCS C APYTUMI JBUATATENbHBIMA PACCTOMCTBAMI (MUOKTOHYC, MAPKIHCOHU3M).
Mpuanaku HeliponereHepaum otcyrcTayior. Gopmel: DYTS, TH, SPR, DYT11, DYT12,
DYT15, DYT16.

MepByyHas NapOKCMMANIbHas AMCTOHWS: SWICTOHWS NPOSBASETCS KOOTKUMM 3MU30ga-
MM, B IPOMEXYTKAX MEXQY HMM KNUHUYECKVIE NDOSIBNEHVS OTCYTCTBYIOT. BO3MOXHO
Hanuame TpurrepHoro aktopa. Gopmui: DYT8, DYTY/DYT18, DYT10/DYT19, DYT20.

+ [IMCTOHMM Ny HelpoiereHepaTMBHbIX ( B T.4. HACTEACTBEHHbIX) 3a60NEBaHMSX; AMCTO-
HVS| SIBARETCA OBHUM U3 KIMHUYECKIX MPOSIBAEHVIA. AYTOCOMHO-IOMUHAHTHbIE (CIMHOLE-
DeBENNFDHbIE. ATAKCHM, JEHTATOPYOO-NAMMAONIONCOBA ATPOGNS), AyTOCOMHO-DELIEC-
CVBHbIE (60/163HE BUMIbCOHa, 10BEHUTbHBIN MAPKUHCOHM3M, B0N163HD HiMakHa-Tuka),
X-CLienneHHble, MUTOXOHAPUAIbHLIE, @ TAKXE CTIOPALVYECKIE (TIDOrpPeCcCHPYIOLL Halb-
SEPHBIA NaAPAMY, MyTTbTUCHCTEMHAS aTDOGHS, KOPTUKOBA3a/bHas AereHepaLys,
JIEMEHLWA C TefbLiamy Jesu) HelipofereHepaTvBHbIe 3a001eBaHNS.

BTOPUYHbIE ZMCTOHMM: NIEKAPCTBEHHO-MHEYLIPOBAHHbIE AMCTOHMM; [MCTOHUM, 06YCNOB-
JIEHHbIE MIPUOBPETEHHBIMM MPUIUHAMY W BHELUIHUMN daKkTopamu. JUCToHMM, CBI3aHHbIE ¢
TDUEMOM JIEBOZIOMbI, HEVDONIENTUKOB 1 D.; JWCTOHY IDH  HEMDOMHAEKLMSIX, AeMime-
TUHAUDYIOLLMX 3300NEBAHNAX U D.

110 BO3PACTY Havana 3a60/1eBaHws:

+ Panee Havano (< 20~30 ner). OBbI4HO HAYMHAETCA B HOTE WA PYKE; 4acTO pacrpo-
CTPaHSIETCA Ha APYTYe KOHEYHOCTY! ¥ TYNOBMLLE.

+ Mo3aHee Havano. OBbI4HO HAYMHAETCA C LEw (BKI0YAS FOPTAHb), B KDHVATbHbIX Mbllll-
LLaX WM B OLIHOW pyKe. TeHepammayeTcst peaKo.

N0 NnoKanm13aLm:

« (okanbHas: oHa 06nacTb Tena. [Tyt criasm, Griegiapocriasm.
+ CermenTapHas: CMeXHwie 06nacTit Tena. KpaHuoLepBuKkabHas MCTOHNS.

+ MynbTudokanbHast: fige v Gonee OTAaNeHHbIX 0BnacTeil Tena. bregapocnasm + AucTo-
HUtS] CTOMB.

+ leHepan3oBanHasi: 066 HOM M kak MUHUMYM eLLe ofiHa 06nacTb Tena (0BbIYHO 0aHa
WK 1Be pyKu).

+ [eMMZMCTOHMA: NONOBMHA TeNa.
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JIMCTOHUST BCTpeyaeTcsl BO BCeM MUpeE, JaHHbIE O e paclpo-
CTPAaHEHHOCTH BAapbUPYIOT B 3aBUCHMOCTH OT HCCIIEAyeMO
KOTOPTHI OOJIBHBIX M METOIOJIOTUYECKIX OCOOCHHOCTEH SImue-
MUOJIOTUYECKUX HccaenoBaHuit [4]. SIBassich 4pe3BbIYaiiHO
TeTepOTeHHOM TPYIIOi ABUTATETbHBIX PACCTPOUCTB, AUCTOHUS
3aHMMAaeT CPemy HUX TPEeThe MECTO IO PACIPOCTPAHEHHOCTH
[15, 26]. JanHble MeTaaHamM3a 15 MccIeqOBaHUN SMMIEMHO-
JIOTUM TIEPBUYHBIX JUCTOHWI OIEHWBAIOT OOIIYI0 YacTOTY
BcTpeyaeMoct Kak 16,43 Ha 100 TBIC., OOHAKO OTMEYEHBHI
CYILIECTBEHHbIE Bapualliy mpeobragaronmx GopM MepBUYHOM
JMCTOHUM B Pa3IMIHBIX TTOMYJIsAMsX [76]. [TposBieHus Gones-
HU CYLIECTBEHHO BJIMSIOT Ha Ka4ecTBO Xu3HM: oT 25% 1o 50%
MalMEHTOB CTPANAOT JAeNpeccuei, 00b SBISETCS OJHOM U3
KJTI0OUEeBBIX Xao0 y 67—75% maieHToB [42, 48]. YxymmeHue
KavecTBa XKM3HM MALMEHTOB C TUCTOHMEH, HapyIlIeHUE IBUTa-
TeJbHOM aKTUBHOCTU OTpaxaloTcs Ha MpodecCUOHANbHON
NESITeTbHOCTH OOJTbHBIX U JIENAI0T TIPOOIEMY COIMATBHO 1 3KO-
HOMMYECKHM 3HAYMMOIi [17, 44].

IeHeTrka Wrpaet 3HaYUTEIBbHYIO POJIb B PA3BUTUU PA3TUYHbIX —
1 B IIEPBYIO 0Uepelb MEPBIUHEIX — (popM IrcToHnH. K HacTos-
IIeMy MOMEHTY orucaHo 6onee 20 GpopM IUCTOHUU C YETKUM
MEHIIEJIEeBCKUM HacienoBaHueM (1abi. 2) [69]. Tenermueckue
JIOKYCHI HACNICACTBEHHBIX (DOPM TUCTOHHUH O0003HAYAIOTCS
aoopesuarypoii DYT, Kotopoii mpucBauBaeTcs MOPSIKOBLINA
HOMEp B COOTBETCTBUM C XPOHOJOTMYECKOW IOCIEN0BATENb-
HOCTBIO ONMCAHUSI KOHKPETHOM (hopMbI 3a00/eBaHus [58].

CoracHO MpeACTaBIeHHBIM BbIIIIE TIPUHIMIAM KlacCu(uKa-
uuu auctoHuu, 11 HachmenctBeHHbIX ¢opMm (DYT1, DYT2,
DYT4, DYT6, DYT7, DYT13, DYT17, DYT21, DYT23,
DYT24, DYT25) MOryT OBITh OTHECEHHI K MTePBIUYHBIM IUCTO-
HusM, 7 dopm (DYTS, DYT11, DYT12, DYT15, DYT16, TH,
SPR) — x aucronuu-mmoc, 4 popmel (DYTS, DYT9/DYTIS,
DYT10/DYT19, DYT20) — Kk mapokcu3MaabHbIM AUCTOHUYE-
ckuM cuHapomaMm, a ¢dopmy DYT3 paccmaTpuBaloOT Kak
OTHENbHBINM TepeaoereHepaTUBHBIN AUCTOHMYECKUN CUH-
Ipoum [69].

Tabmaua 2: Knaccudmkauys HacneacTeeHHbIX GopM aucToHuy (o S. Petrucci, E.M. Valente, 2013, ¢ no6asnemsimm).

Jlokyc (MIM) ®opma Xpomocoma TeH (6enok) wacn J::sauua
DYT1 (128100) leHepas30BaHHas VICTOHMS C PaHHVM HavasioM 9032-q34 TOR1A (TopcwH A) AL
leHepanM30BaHHas MCTOHMS C PaHHVM HaYQJIOM
DYT2 (224500) 1 BOBIIEYEHIEM KDAHHOLIEPBYKAIbHBIX MBILLLL ? ? A
DYT3 (314250) X-CleeHHas JICTORMS-TepKUHCORMaM (Lubag) Xq13.1 dT;;ﬁT’Og)ATA'CB"%'Ba“’”M“ MPOTEt-CCOAMPOBRHHBIA |y
DYT4 (128101) [JMCTOHMS — LWenoTHas AUCHOHUS 19p13.3-p13.2 | TUBB4 (1ybynun -4) AL
DYT5/DYT14 (218230) [Jlocba-4yBCTBUTENbHAR ANCTOHNS (CMAZPOM Cerasbl) 14922.1-22.2 | GCH1 (IT®-uknorunponasa-1) AL
DYT6 (602629) «CMeLLIaHHas» BUCTOHMS C HAaNoM B IOHOLLECKOM BoapacTe | 8p21-022 THAP1 (thanatos-accoumMpoBaHHiit 6enoK) Al
DYT7 (602124) QoxanbHast AUCTOHUS C NO3HAM HaYNOM 18p ? AL
DYT8 (118800) ?ﬁgﬁﬁf“ﬁg&"&aﬂ HEKMHESHOTEHHAS IVCKIHESUR 2033-2935 MR1 (perynsop mvodubpunnorenesa-1) AL
[TapokcuaManbHbli XOPEoaTeTo3 C AMM30AMYECKON atakcued i
DYT9 (601042) / DYT18 (612126) 1 CTACTASHOCTHI0 1p34.2 SLC2A1/GLUTT (vparcnoprep riokossl-1) Al
DYT10 (128200) / DYT19 (611031) | MapokcuaManibHast KuHE3MOreHHas LuCKMHe3us 16p12-q12 PRRT2 (6oraTblit nponvHoM TpaHeMemOpaHHbid 6enok-1) | Al
DYT11 (159900) MHOKIIOHYC—AMCTOHMS! (KO OMTb-HyBCTBUTENbHAS) 7921.3 SGCE (&-capkornukaH) AL
DYT12 (128235) JIMCTOHWA~NAPKUHCOHUM C BHICTDbIM HakanoM 19q12-q13.2 | ATP1A3 (Na/K-AT®a3a, os-CyGbeamHiia) Al
(oKanbHas/cerMenTapHas (KpaHUOLIEPBUKANbHAS) AMCTOHMS! ]
DYT13 (607671) C BnaronpusTHLIM TEYeHEM 1p36.32:p36.13 | ? Al
DYT15 (607488) MWOKNOHYC—MCTORMS (/IKOTOMb-4yBCTBIUTENbHAS) 18p11 ? AL
DYT16 (612067) JMCTOHSI—NAPKMHCOHM3M 231.2 PRKRA (PHK-33BiCMMbI aKTMBATOD MPOTEMHKMHA3L) | AP
DT (612406) [eHEPaM30BAHHAS/CErMEHTAPHas MCTOHUS C PaHHUM 2p11.2-q13.12 |2 P
Ha4asnom
DYT20 (611147) MapOKCY3MabHas HEKMHE3VIOTEHHAR AMCKVHESUA 2q31 ? AL
DYT21 (614588) (DoKanbHas MCTOHWS! C MO3AHAM HaYasioM 2914.3-21.3  |? AL
DYT23 (614860) LlepBukanbHast UCTOHMS C NO3LHM HAYSIoM 9q34 ClZ1 (Cip1-B3auMopeitcTaytoLLmil Genok) AL
KpatvoLepBuKanbHas [MCTOHUS C BOBNEYEHUEM :
DYT24 (615034) JAPMHTEAHOM MYCKYATYPbl 1 BEDXHUX KOHEYHOCTEN 1ip142 ANOS (aorTam-3) Al
DYT25 (615073) LiepBukanbHast AVCTOHUS C NO3BHVM HAYNIOM 18p11 GNAL (ryaHuHOBbIA HyKNEOTU-CBA3bIBAIOLLMIA NpOTeH) | Al
THD (605407) [Jloda-yyBCTBUTENbHAS AMCTOHMS (BMCTOHUS—NapKkuHCOHM3M) | 11p15.5 TH (TMposuHruapokcunasa) AP
SPR (182125) [locba-4yBCTBUTENbHAS ANCTOHMS (MCTOHMS—TIAPKUHCOHM3M) | 2p14-p12 SPR (cenuanTepuHpenykTasa) AP

Mpumeyarme: MIM — Homep no Karanory HacnencTseHbIx nputakos yenoseka (Mendelian Inheritance in Man), AL — ayTOCOMHO-BOMUHaHTHbIA, AP — ayTOCOMHO-DeLiecuBHbil, XP — X-CLenneHHbii PeLeccuBHbIi.
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HAYYHbII 0B30P

Hepswmaﬂ JUCTOHUA

DYTI: eenepanusosannas Oucmownus ¢ panHum Havasom. Ha
cerogHsamHui neHb DYT1 mpencrtaBiser coboit Haumbonee
qacTylo popMy nepBUYHOI AucToHUU. Ha ee moo mpuxoaur-
ca 50% ciy4aeB reHepaaM30BaHHON AMCTOHUM C PaHHUM
HayajoM B HeeBpercKux nomyasuusx u 80—90% — B momynsi-
MK eBpeeB-alikeHasu [16, 58]. IMocienHee 00CTOATEILCTBO
FOBOPUT O BhIpaxXeHHOM «3(dekTe ocHoBaTens». OmuUCaHbl
TaKXKe ciydau myTtauuii de novo [46]. YacTora BcTpeuaeMOCTH
DYT1 ouenuBaercst kak 1:10 000—1:15 000 B HeeBpeiicKoit u
1:3000—1:5000 B eBpeiickoi momnyasaiyu [ 16]. Tum HacnenoBa-
HUSI ayTOCOMHO-JIOMWHAHTHBIA. B OonblIIMHCTBE ClydaeB
3aboieBaHue AeOIOTUPYET 10 26 JIET, CPeIHUI BO3pacT aebroTa
— 13 net. B 90% cny4aeB 3a00/1eBaHIie HAYMHAETCS C PYKU WU
HOTH 1 B 65% ciiydaeB pa3BMBaeTCsl B MYJIbTH(OKAbHbIE WU
reHepaln30BaHHbIE (DOPMBI B TeUeHHE 3—35 JIeT; KpaHUaIbHasI
MycKyJ1aTypa BoBiekaeTcs y 15—20% GonbHbix [66]. HecMoTpst
Ha HaJMyue OOIIMX 3aKOHOMEpHOCTEM, (HDEeHOTUIMUYCCKUIT
cuektp Mytauuu DYT1 1mupok M BKIIOYaeT HE TOJBKO
(okanbHBIE M TeHepaau30BaHHbIE (OPMBI, HO U (OPMBHI,
MaHH(DECTUPYIONINE U30JMPOBAHHEIM TPEMOPOM H/MJIN T1ap-
KHCOHM3MOM [3, 58, 60]. IIpakTuyeckn Bce OMMCAHHBIE IO
CHX ITop B Mupe (B T.4. 1 B Poccuy) MHOTOYHCIEHHBIE CIy4an
dopmbl DYT1 oOycnoBneHbl OOHON U TOi Xe MyTauuein —
nenenuedt Tpex HykiaeotunoB (delGAG) B reHe TORIA Ha
JUTMHHOM Tu1eve 9-it xpoMocombl (Jlokyc 9q32-q34), pe3yibra-
TOM Yero SBJISICTCS YyTpaTa IIyTAMUHOBOTO OCTaTKa B MPOIYyK-
Te reHa (Oemok TopcuH A) [3, 16, 66]. IleHeTpaHTHOCTb
MyTaHTHOTro reHa coctapisgeT 30—40%. B nByx ciydasix aMcTo-
HHMM ONMCaHBI Takke MucceHc-mytaumum TORIA [18, 90],
OJIHaKO MAaTOTeHeTMYECKOe 3HaUeHUE TaHHBIX MyTalMii OCTa-
eTcsl JUCKyTabeabHbIM. TopcuH A, o0iajarolluil BHICOKOM
TOMOJIOTHEHl € OeNKaMM <«TEIUIOBOrO IOKa», OTHOCHUTCS K
rpymmne AAA+ AT®a3 u B3auMoIeicTBYeT, 10 KpaifHell Mepe,
C TMATHIO Pa3TUYHBIMU CTPYKTYPHBIMM OeJKaMU KIJIETKH, 4TO
OOBSICHSIET €r0 BOBJIEYEHHOCTh B Ipolecc 00pa3oBaHUs Kile-
TOYHBIX OPTaHEIUT, B TOM YUCJIe BE3UKYI, KOHTPOIb Hal PYyHK-
IIUSIMU TIPOTEOCOM, OeTKOB-IIArepoOHOB M MUKPOTPYOOUEK, a
TakXe yJacTue B MeXaHM3Max MeMOpPaHHOTO TpaHcmopTa [35].

DYT2: eenepanuszosannas OucmoHus ¢ DPAHHUM HAYAAOM U
sosneyenlem Kpanuoyepsuxatvhvix mouuy. Popma omucaHa B
HECKOJIbKHMX ayTOCOMHO-PELIECCHUBHBIX CEMbSIX HCIIAHCKO-
I[BITAHCKOTO, cedapACKOro W apabCKOTO TMPOMCXOXACHMUS.
Cpemnuii Bo3pact nedrota — 15 et. ®enorumn cxoneH ¢ DYT1:
IMCTOHMYECKME TIPOSIBICHNS OOBIYHO HAYMHAIOTCS C HIDKHUX
KOHEYHOCTe, OTMeUeHa TeHAEHLIMsI K ObICTPOi reHepaiusa-
LMK TIpOLecca M BOBJICYEHUIO KPAaHMOLIEPBUKAIBHBIX MBIIII]
[33, 44, 57]. XpOMOCOMHBIii JIOKYC ¥ TeH JaHHOM (hOPMBI IIep-
BUYHOH IVCTOHHUU O HACTOSIIEr0 MOMEHTA He MIEHTUDUIIN-
POBaHBI.

DYT4: ducmonus — wenomnas ducgonus. IlepBoOHAYANIBHO
(beHOTUT OBLT OMUCAH Y HECKOJBbKMX YWICHOB OOJBIION ayTo-
COMHO-IOMUHAHTHOM aBCTPAIMUCKON CEMBM, CTpadaBIIUX
HIETIOTHOM Mrc(OHMEH — N30IMPOBAHHOM M B COYCTAHWUH C
TopTukoucoM. Bospacr aebrora — ot 13 go 37 ner [5, 67].
Jlokyc 60J1e3HM KapTUpOBaH Ha xpoMocoMme 19p13.3-p13.2, reH
3abonesanust TUBB4 xonupyer Genox TyoynuH P-4 [53]. B
HACTOsIIIIEE BPEMS M3BECTHO JIUIIb O IBYX MUCCEHC-MYTAIIMSIX
(Arg2Gly u Ala271Thr) B rene TUBB4, accOLMMPOBAHHBIX C
dopmoit DYT4 [53].

DYT6: ducmonusa «cmewantHo20» Muna ¢ Ha4aio0M 6 HHOUECKOM
eospacme. T1o pa3HbiM ouenkaM, DYT6 cocraBnsier ot 1% 1o
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25% Bcex ciyyaeB MePBUYHOI TUCTOHUM C HAYAIOM B paHHEM
1 1oHOmeckoM Bospacte [10, 28, 65]. [To-BuznMOMY, 3TO BTO-
pas mo pacnpoctpaHeHHOCcTH (rmocie DYT1) reHetuueckas
(hopma miepBUYHOI TrcTOHUM. [IeHEeTpaHTHOCTh TeHa BHICOKAs
(60%). Kax u DYT1, dopma DYT6 Haciemyercss ayTOCOMHO-
JOMMHAHTHO. DEHOTUT XapaKTepU3yeTCsl Ha9aloM B CpelHeM
B 16 1eT; yalle BCero MepBOHAYAILHO B TUIIEPKUHE3 BOBJIE-
Kaetcs pyka (50%), 3ateM cieyeT BoBIeYEHHE KPaHUAIbHOM
(25%) wnu uepBuKabHOi (25%) MycKylaTyphl ¢ TeHAEHLIUEH
K TeHepau3aluy WK MYJIbTU(hOKATbHOMY PacpOCTpaHEHUIO
GoJiee yeM B MOJIOBUHE ciydaeB [66]. IuchoHus 1 qu3apTpus y
65% OOJBHBIX SIBJISIOTCS TOTIOJHUTEIbHBIM MHBATUIU3UPYIO-
muM aktopoM. ITpuynHa 3a0oneBaHUS — MYTallMU B TeHe
THAPI na xpomocome 8p21-q22. Ien THAPI coctout U3 Tpex
9K30HOB U KOAUPYET OEJIOK, YYaCTBYIOLINH B PeaTM3aI[uy MPo-
rpammbl anonro3a (thanatos-associated protein 1, THAP1)
[89]. V GonbHbx ¢ DYT6 omucanbl 62 pa3niu4Hble MYTallMK B
rene THAPI. npeoGnamaor MucceHc-myTaumu (64,9%) u
MaJible IeJelU BHE paMKu cuuThiBaHus (19,3%), X0TsI U3BeCT-
HBI U IpyTHe TUIBI MyTaiii (7% —HoHCeHC-MyTanuu, 3,5% —
MYTAallMU CO CIBUTOM PaMKK CUMTBbIBaHu, 1,8% — uHcepLuu
BHE paMKM CYUTBIBAHUS, 3,5% — KOMILTIEKCHbIE MyTaluu) [12].
MoryT 3aTparuBaThCs BCe TpU 3K30Ha TeHa. YeTkue Koppens-
LMK TEHOTUTT—(EHOTUTI 10 HACTOSIIIIETO BPEMEHU He OTMCAHBI
[12, 89]. benok THAPI1 coctout u3 213 aMUHOKUCIOTHBIX
OCTAaTKOB M PacCMaTpPUBaeTCsA KaK SICPHBIN IIPOAIONTOTHYC-
CKui1 (haKTOp, aCCOIMUPOBAHHBII ¢ SACPHBIMU TEIBLIAMU TIPO-
MUEJOLUTAPHOM Jeiikemun [68]. OmmcaHo B3auMOIEiiCTBUE
THAPI ¢ gpyrumu G6eikamu, Kak TpOSIBISIOIIAMU MTPOAIION-
TO3HBIE CBOMCTBA, TaK U YYACTBYIOIIMMH B TMOAAEPKAHUM CTa-
OMIBHOCTM TEHOMa M IPOTMBOBMPYCHOM akTWBHOCTH [68].
MMammentsr ¢ DYT6, moxsepriuvecst onepaTMBHOMY JIeYEHUIO
(ryOoKO¥ 3MEKTPOCTUMYJISILIMU BHYTPEHHETO cerMeHTa OJie-
HOTO 1I1apa), B 1IeJIOM JAeMOHCTPHUPYIOT YIydllleHne Kak Kade-
CTBa XM3HM, TaK W IBUTATEIbHON aKTUBHOCTH, OTHAKO B
3HAYUTEJIPHO MEHBIICH CTeIIeHH, HeXeI HOCUTEIN MyTalluu
DYTI. Vny4inenue nBuraTeIbHOM OLIEHKH B IIOC/IEONEPALIMOH-
HoM riepuoze y mauueHtos ¢ DYT1 cocrasuno 34—88% [92], B
TO BpeMsI KaK aHaJOrMYHbIe TMokasarean npu dopme DYT6
OBLIM CYLIECTBEHHO HUxXe — Bcero 16—55% [37, 91]. Baxubim
MOMEHTOM SIBJISIETCS Takxe To, uTo npu DYT6-dopme omnepa-
TMBHOE BMEUIATEIbCTBO YMEHbBIIIAET IUCTOHUYESCKIE THIIEPKHU -
He3bl, 3aTparuBalole KOHEYHOCTH, 10 W TYTOBUIIE, OTHA-
KO TIPaKTUYECKHU He BJIMSET Ha BEIPAXKEHHOCTD JJAapMHTeAIbHOM
JVCTOHUU (HapylieHue peuu u riotanus) [37, 43]. Takue pas-
YU B WMCXOZaX TJIYOOKOHM SIeKTPOCTUMYJISIIIMM MO3Ta
00yCITOBIMBACT HEOOXOMMMOCTD IIPOBEACHIS MEINKO-TCHETH -
YeCKOro aHajan3a MalMeHTOB Ha 3Tale, MpPeaIIecTBYIONIeM
onepauuu [28]. OnpeneneHue TUIIA MyTallMU Y OOJIbHBIX C TTep-
BUYHOI AMCTOHHWEH C paHHMM HayaJloOM MOXET SIBIAThCS
OJIHAM U3 KJIOUeBBIX (haKTOPOB OMpeAe/eHUs MOoKa3aHUil K
XUPYPTUYECKOMY JICUEHUIO.

DYT7: goxanrvnas ducmonus c¢ no3onum Havarom. OIKMCaHO
7 MalMEHTOB B ayTOCOMHO-JOMMHAHTHOW HEMELKO CeMbe:
(eHOTUIT TpencTaBieH MPEUMYLIECTBEHHO IepBUKAIbHOMN
JMCTOHUEI, C NOTIOMHUTEIbHBIM BOBICYEHUEM OpaxraibHOU U
KpaHUaJbHOW MYCKYJIaTypbl B HECKOJBKMX ciaydasx [52].
Bospacrt mebrora — ot 28 mo 70 net (B cpemHeM — 43 roma). [lo
HEJIaBHETO BPEMEHU JIOKYC CUMTANICS KapTUPOBAHHBIM Ha XPO-
Mocome 18p, onHaKO B OCTIEAHUX MyOIUKAIMSIX ITO TOIOXKE-
Hue ocrapuBaetcd [87]. Ten DYT7 moka He ycTaHOBIIEH.

DYT13: gokanvhas/ceemenmapHas Oucmonus ¢ 6aazonpusmHbim
meuenuem. OMUCaHa Y HECKOJIbKUX YIEHOB ayTOCOMHO-IOMHU-
HAHTHOI UTanbsHCKOM ceMbu [82]. CpeaHuii Bo3pacT aedioTa
— 16 net. ®eHOTUNMMNYECKN 3TO (POKATBHAS, MYJIBTH(OKATbHAS
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WM CETMEHTAapHast TUCTOHMS C HA4YaJoM, KaK IIPaBUiIo, B Kpa-
HUOLIEPBUKAILHON MYCKYJIAType WIM MBIIIILIAX PYK, C PEOKUM
BOBJICYEHUEM JIApUHTETbHON MycKyAaTypsl [9]. JIokyc KapTu-
poBaH Ha xpomocoMe 1p36.32-p36.13, TeH He MAECHTUDULMPO-
BaH.

DYT17: eenepanuzosannas/ceemenmapHas OUCMOHUSA C PAHHUM
Hauasom. Onucansl 3 ciaydag DYT17 y cubcoB B JIMBaHCKOM
MHOpETHOHN ceMbe ¢ ayTOCOMHO-PELIECCUBHBIM HACJIEIOBAHM-
eM. [e61oT 3aboeBaHus — B MOAPOCTKOBOM BO3pacTe; Hayajio
C IIEPBUKAIBHOM AMCTOHUH, C TMOCICOYIONIMM MEePEeXomoM B
CerMEeHTapHyI0 (OPMY B IBYX CIIydYasx M TeHepamu3anueil B
OJIHOM, C MTPOSIBIEHUSIMU AuchoHuM U qu3aptpun [21]. Jlokyc
DYT17 kaptupoBaH Ha xpomocoMme 20p11.2-q13.12, reH noka
HE U3BECTCH.

DYT21: hoxanvras ducmonus ¢ no3onum navasom. Onucaxsl 16
cmygaeB DYT21 B ayToCOMHO-IOMMHAHTHOM MIBEICKOM CEMbE:
Bo3pacT aedtota — ot 13 1o 50 set (B cpeaHem — 27 eT), Hava-
JI0 TUIEpPKUHE3a — C KpaHUOlepBUKaTIbHOU obnactu (75%)
WM MBI pYK (25%), IpuyeM B pa3BepHYTOi cTaauu 6oje3-
HU TIpeodsafaloT reHepaau30BaHHbIE U MYJIBTU(OKATbHbIE
denotunsl guctonuu [61]. JJokyc DYT21 xapTupoBaH Ha Xpo-
MocoMe 2q14.3-q21.3, reH 10 HACTOSIIETO BpeMEHM He MIeH-
TUQULIUPOBAH.

DYT23: uepsuxasvhas OucmoHus ¢ NO30HUM HAYAAOM.
KivHuyeckue mposiBIEHWSI B OMMCAHHBIX O HACTOSIIETO
MOMEHTA CJTydasx (CEMEMHBIX M CIOpaIMYecKUX) BKITIOYAIN
LIEPBUKAJIbHYIO AUCTOHUIO, NHOTA B COYETAHUU C TPEMOPOM
roJioBsl 1 pykK. Bospact nebrora — mocne 30 net. Tum Hacneno-
BaHMSI ayTOCOMHO-IOMMHAHTHBINA. Jlokyc DYT23 xapTupoBaH
Ha xpomocoMe 9q34, 1 B omHOI U3 padoT IOKa3aHa BO3MOXHAsI
CBSI3b TaHHOI (hopMBbI mricToHMM ¢ MyTatueii B rene CIZ1 (mipo-
TyKT reHa BoBieueH B cuHTe3 JJHK 1 KoHTpob Hax MUTOTHYE-
CKUM LIUKJIOM) [88], OMHAKO 3TU JaHHBIE TIOKa OKOHYATEIHHO
HE TIOATBEPXIEHBI.

DYT24: kpanuouyepsukanvhas dUcmoHus ¢ 808ae4eHUeM AapuHee-
QAbHOIL MyCKYAamypbl U 8epxHux koHeyrnocmeii. OTMCaHbI 12 ciy-
YaeB B TPEX CEMbsIX C ayTOCOMHO-TOMUHAHTHBIM HacJIeoBa-
HueM. Bospact nediota BapsupyeT oT 19 10 39 net, 3a001eBa-
HUE XapaKTepU3yeTCs MPEUMYIIIECTBEHHBIM BOBJICUYEHUEM Kpa-
HUOIIEPBUKAIBEHOM MYCKYJIAaTyphl, B HEKOTOPBIX CIydasx
COTMPOBOXIAIOMIMMCSI TUCTOHMYECKMM TPEMOPOM BEPXHUX
KOHEYHOCTEH, JJapuHTeanbHOI TUCTOHMEH i O1edapocmas-
Mowm. Jlokyc DYT24 kaptupoan Ha xpomocome 11p14.2, 3a60-
JieBaHUE 00YC/IOBIEHO MyTalusaMu reHa ANO3 (MpodyKT JaH-
HOTO TeHa — 0eJOK aHOKTaMHH-3, OCYLIECTBISIONIMI KOHT-
PoJIb 32 TPAHCMEMOPAaHHBIM TPAHCTIOPTOM MOHOB B HelpOHax
ctpuaTtyma). B HacTosiee BpeMst U3BECTHO 6 pa3IMIHBIX MyTa-
it ANO3 [20].

DYT25: uepsuxasvnas Oucmonuss ¢ NO30HUM HAYAAOM.
INepBoHaYanbHO OIMCAaHA B ABYX CEMbSIX €BPOIEICKOro IIpo-
MCXOXIEHUS C ayTOCOMHO-IOMUHAHTHBIM HACIEI0BaHUEM
Oone3Hu. Bospact nediota BapbupyeT oT 7 10 54 JIeT, B cpenHeM
— 31 rox [30]. B GosbimHcTBe cnydaes (82%) 3aboseBaHue
HAYMHACTCA C LIEPBMKAIBHOM MYCKYJATYphl M B KOHEYHOM
UTOTe OHA OKAa3bIBaeTCs BOBJIEUEHHOU Y 93% GonbHbBIX; Oonee
YeM B [OJIOBMHE CJIyYaeB XapaKTepHa CKJIOHHOCTb K F'eHepajiu-
3a1uu. BoBieyeHHOCTh KpaHUATBbHOM MyCKY/IaTyphl OTMEYEHa
y 57% GOJNBHBIX, Y 44% TALMEHTOB TAKXKe UMETH MECTO Mpo-
SIBJIEHUSI JIADUHTEATbHOI NUCTOHUU C HapyIIEHUEM DEYM.
Takum 00pa3oM, BbILIECONMCAHHbIE KIMHUYECKHE TIPOSIBICHUS
commxatoT peHotun DYT25 ¢ omucaHHOl paHee OUCTOHMEH
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DYT6. Jlokyc DYT25 kxaptupoBaH Ha xpomocome 18pll. B
OIMMCaHHBIX CIy4asix 3a00JeBaHKE 0Ka3aJI0Ch 00YCIOBIEHHBIM
8 pasnuuHbIMM MyTaLusIMU reHa GNAL, 4To conmpoBoXaanoch
MOBPEXIEHUSIMU MPOAYKTa TeHA — IYaHMHOBOTO HYKJIEOTHI-
CBSI3BIBAIOIIETO TIPOTEMHA W TMPMBOIMJIO K HApYIICHHMSM B
JI0(haMUHOBOM ¥ XOJMHEPTMYECKON METUAaTOPHBIX CHUCTeMax
crpuatyma. [Ipeanonaraercsi, 4To NaHHbINA OEJNOK yYyacTBYeT B
conpsbkeHud DI1-penentopoB MpsIMOrO CTPUOMNALIMIAPHOIO
IYTH € aIEHO3MHOBHIMU A2A-peliennTOpaMu HETPSIMOTO ITyTH 1
aKTUBALMM TEM CaMbIM aJeHWIATUWKIa3h 5-ro Tuma [23].
T. Fuchs u coaBt. [30] BbIsIBUIM JaHHbIE MyTaluu B 6 u3 39
obcenoBaHHbIX ceMeit (15%), 4To MOXET CBUIETETLCTBOBATh
0 TIOTEHIMANbHO BBICOKON YACTOTE BCTPEYAEMOCTH ITOM
(hOpMBI IVICTOHMH Y TIPEACTAaBUTENEH eBPOTICHCKOM PaCHL.

JIucTOHHMS-TLTIOC

DYT5/DYT14: dogpa-uyecmeumenvras Oucmonus (CUHOPOM
Cezasbi). 3aboneBaHIe HAaCTEIyeTCS TI0 ayTOCOMHO-TOMUHAHT-
HOMY THITy, JIOKyC KapTMpoBaH Ha xpomocome 14q22.2.
QOenotunmyecky o cuaapomMa CeraBbl XapaKTepHBI paHHMIA
(B cpemHeM — 6 JieT) 1e6OT ¢ MepBOHAYATBHBIM BOBJICYEHUEM
HOT, TUCTOHUSI KOHEYHOCTEH M TYJOBHUILA, CYTOYHAs Bapua-
0eMbHOCTh CMMITOMOB (YJIYYIEHWE COCTOSIHUS TOCJE CHA),
JpamMaTuyecKoe yaydlieHrue Ha (hoHe MaJIbIX J03 JIEBOIOIB 1
OTCYTCTBME JIEBOJIOMA-MHIYLIMPOBAHHBIX OCJIOXHEHUI Ha
doHe MHoronmeTHeil Tepanmuu. KivHMYecKue MpPOSBICHUS
TaKXe MOTYT BKJTII0YaTh ITAPKWHCOHU3M [63], BOBIEUEHHE Kpa-
HUaJIbHOW MycKynatypsl [78, 81], runeppediekcuio, cracTuy-
HOCTB [64], ckommo3 [31], mcuxuarpudeckue HapyieHus [83],
TeHepaIM30BaHHYI0 TMIIOTOHUIO C MPOKCHMAJIbHON MBbIIIEY-
Hoii cnaboctoio [47] u ap. Ilo HaleMy OMBITY, HOCUTEIBLCTBO
MYTallMK TIpY TaHHOW (opMe AUCTOHUU MOXET Takxke Ipo-
SIBJIATBCS. PSIIOM «CTEPTHIX» U/WIM aTUIIMYHBIX CUMIITOMOB —
HETIOCTOSIHHOM 3KBMHOBApPYCHOM YCTAHOBKOM CTOI (TJIaBHBIM
00pa3oM, MpHu X0Ab0¢e) U N30TMPOBAHHBIM ITOCTYPATbHO-KIUHE-
TUYECKUM TpeMopoM [3, 41]. Dra dopma moda-uyBCTBUTEb-
HOIl JUCTOHWM BBI3bIBaeTCsl MyTauumsamu reHa GCHI [40].
INenerpanTHOCTS TeHa cocraBusieT 35—40%. K Hacrogmemy
MoMeHTy onrcaHo 6onee 100 pasznmnunbix mytauuit GCHI [93],
B T.4. 4 HOBBIX MYTalluM MACHTH(MUIIPOBAHBI B POCCHIMCKUX
cembsix [41]. IIponykr rera — pepment ['TO-nukmornapona-
3a-1, KOTOpHI Y4acTBYeT B MEPBOM 3Tale OMOJOTHIECKOTO
IIMKJIa TeTPAruapoOMONTepiHa, OCHOBHOTO KO(haKTopa TUPO-
3UHTUIPOKCUIIA3bl, CUHTe3upytomein nopamun [40]. YV mauum-
€HTOB OOHapyxuBaeTcsl 3HaunTenbHoe (<20%) cHUXeHUe
YPOBHSI aKTUBHOCTH TAHHOTO (hpepMEHTa, a BECh TTOCIEAYIOIINiA
OMOXMMUYECKII KacKajl B HUTPAJIbHBIX HEPOHAX MOXET ObITh
3¢ GEKTUBHO BOCCTAHOBJIEH MPH BBEICHUM TIPE/IIIECTBEHHUKA
nodaMuHa — JIEBOJOIII.

Hopa-uyecmeumenvras Oucmonus, acCoOUUUPoBaHHas ¢ eeHamu
TH u SPR. B He3HaunTENbHOM TIPOLIEHTE ClyyaeB J0da-dyB-
CTBUTEJIbHAS AUCTOHUS 00YCIOBICHA MYTALIUSIMK B T'eHaX APY-
rux (epMEHTOB OMOXUMMYECKOM LIeNM CHHTe3a Jo(aMuHa —
TH (tupo3uHrumpokcunasa) u SPR (cemuanTepuHpeayKTasa);
COOTBETCTBYIOIINE JIOKYCHI DPACIIONIOXEHBI HAa XPOMOCOMAax
11p15.5u 2p14-p12 [77, 84]. D1 penxue HopMbI HACTEAYIOTCS
[0 ayTOCOMHO-PELEeCCUBHOMY THIy. B 1ienom deHoTrmmye-
CKHC TIPOSIBICHMS COOTBETCTBYIOT HO(a-IyBCTBUTCIHLHOMY
CHHAPOMY IMCTOHUS—MAPKUHCOHM3M, OTHAKO B CIJIY COIYT-
CTBYIOIIMX HAPYIICHUI CHHTE3a CEpPOTOHMHA M HOpaApeHAaH-
Ha CHMIITOMAaTHKa MOXET BKII0YATh KOTHUTHBHEIC HapyIIe-
HUS, OKYJIOTUPHBIE KPHU3HI, MBIIIEYHYIO TUTIOTOHHUIO, TSKETYIO
OpanMKuHe3uIo, cuaiopeto, NTo3 u ap. [22, 77].
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DYTII:  ankoeonv-uyecmeumenvhas — MUOKAOHYC-OUCMOHUSL.
MuOKIIOHYC-TUCTOHUST — PEKOe HEMporpeccupyloliee ayro-
COMHO-IOMHMHAHTHOE 3a00JieBaHUE, XapaKTepH3yolleecs
MaHHdecTaIrei B AeTCKOM BO3PacTe MHOKJIOHMIECKOTO THIIEP-
KWHE3a B COYETAaHWM C IMCTOHMEN MBIIIIL Ieu, PYK M JIWIa, a
TaKKe YMEHbIIEHHEM BhIPaXKeHHOCTH CUMIITOMOB IOCJIE TIpHe-
Ma ankoronsl. KinmHudyeckue MposSBIEHUS MOTYT BKIIOYATh
TAKXKE aHOMAJIMM KOCTHOIO CKeNeTa, JIMLEBYIO AM3MOp(QUIO,
3a[epXKKy TCUXOMOTOPHOTO Pa3BUTHUS, COCYOVCTBIC Mabdop-
Mall|u, IEeTPeCcCHio, TPEBOXHOCTD, TIAHWYECKHE aTaku, obcec-
CMBHO-KOMITY/IbCUBHbIE TMOBEAEHYECKUE paccTpoiicta [7, 11,
24, 54, 56]. Jlokyc DYT11 xaptupoBan Ha xpomocome 7q21.3;
MpUYMHa 3a001eBaHusl — MyTtaimu B reHe SGCE (e-capKorim-
KaH) [62], ux K HacTosIlieMy MOMEHTY orcaHo Gonee 50 [45].
CeMelicTBO CapKOIIMKAHOB (a-, B-, Y-, -, & U (-capKOorI1Ka-
HBI) OTHOCUTCS K TPaHCMEMOpPAHHBIM TIIMKOIPOTEUIaM, yda-
CTBYIOILMM B (DOPMUPOBAHUU TUCTPODUH-TIMKONPOTEUHOBOIO
KOMITJIEKCa B HEPBHO M MBIIIEUHON TKaHU [38].

DYTI12: OucmoHus—napkuHcoHU3M ¢ ObICMPLIM  HAYAAOM.
Bo3spacr ne6oTa JaHHOTO ayTOCOMHO-IOMMHAHTHOTO 3a0oie-
BaHMS BapbupyeT OT 4 10 58 JeT, B cpelHeM IPUXOIUTCS Ha
12—-23 rona [14]. Knunnuecku gisg DYT12 xapakTepHo ocTpoe
(B TeueHHe 4acoB, AHEH, Helelb) HAYANO TUCTOHWHU, YacTo B
COYCTAaHMH C TTAPKWMHCOHU3MOM. TUIIMIHEL Tucdarus, Iu3apT-
P, a TAaKKe pa3BUTHE CHMITTOMATHKH IO POCTPOKAYTATbBHOMY
IPamUeHTy (BBIPAXEHHOCTh OTUCTOHMM MAaKCHMajbHa B OYJb-
0apHOl rpyrme MbIlIl, B MEHbIIEH CTENeHU IopaxaroTcs
PYKM, a BOBJCUCHMC HOT MHHUMAIbHOE JHOO OTCYTCTBYET).
Crtpecc, alnKorosb, POAbI, JUXOpamKa B psjie CIy4aeB MOTYT
BBICTYIIATh B POJIM MTPOBOLIAPYIONIMX (hakTopoB. JIOKyc KapTh-
poBaH Ha xpoMocoMme 19q13.2. [TprnurHa 3a001eBaHUs — MyTa-
uuu B reHe ATPIA3, konupytomem o3-cyobenuuuiry Na/K-
AT®a3pl [25]. benkoBbIil MPOAYKT reHa MOIIePXXKUBAET TpaHC-
MEeMOpPaHHBIA 3MCKTPOXUMHICCKUI TPAIUEHT B BO30YIMMBIX
TKaHSX, B T.U. B HelipoHaxX. K HacTos1meMy MOMEHTY B CEMbSIX C
DYT12-dopmoit iucToHuu—napKUMHCOHM3Ma onucaHo 10 pas-
JTMYHBIX MyTauuii B reHe ATPIA3 [80].

DYTI5: aakoeonv-uyscmeumenvHas MuoKAOHYC—OUCHOHUS.
OmucaHa y 13 wieHOB KaHAICKON CEMbU C ayTOCOMHO-IOMMU-
HAHTHBIM HacjeqoBaHUMEeM O00JIe3HW, KIMHMYECKas KapTHHa
(BKJTIOUAsI peakLMIo Ha IIPHEM aJIKoroJisl) BechMa CX0IHa ¢ (hop-
moit DYT11, Bo3pact meGiota BapbupyeT oT 7 mo 15 ner [36].
Jlokyc KapTupoBaH Ha xpoMocome 18pl1, reH He U3BECTEH.

DYT16: Oducmonus—napkunconusm. B Mupe onucaHbl JUIIb
3 ceMbM ¢ JaHHBIM 3a00j1eBaHKEM (BO BceX HAOJIOMANCs ayTo-
COMHO-JIOMUHAHTHBIA TN HacnenoBanus). g DYT16
XapakTepeH paHHUN pAeblT cumnrtoMoB (2—18  1er).
[NepBoHaYabHO B MMCTOHMYECKUI TUIEPKIHE3 BOBJIEKAIOTCS
KOHEYHOCTH; OTMEeUYeHa TeHAEHIIMS K IeHepalu3aluy IUCTO-
HUU U BOBJICYEHUIO JIADMHTEATbHON MYCKYJIATyphl C IMOCIe-
IYIOIINM TIPHCOCTNHEHNEM THCGhOHUY, TU3apTpUu U mucda-
ruu. Bo3aMOXHO coueTaHWe BBIIIEOMMCAHHBIX KIMHUYECKUX
TIPOSIBJIEHWH C MAPKMHCOHM3MOM. B psimie ciyyaeB oTMeueHa
3¢ beKTUBHOCTh MasbIX 103 JeBompomnbl [13, 19, 73]. Jlokyc
DYT16 xaptupoBaH Ha xpomocome 2q31.2. 3aGoneBaHue
obycnosneHo Myrauusamu reHa PRKRA, xonupytomero PHK-
3aBHCUMBII aKTUBATOP MPOTeMHKKUHA3H [19, 73].

T1apokci3MaIbHble THCTOHHH/ THCKHHE3HH

DYTS: napoxcusmanvhas nekunesuoeennas ouckunesus (Mount-
Reback). KnuHuyeckas KapTuHa XapakTepu3yeTcsl HayajoM B
IETCKOM (TIOOPOCTKOBOM) BO3pacTe, MOSIBJICHUEM IPHCTYIIOB
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CIIOKHBIX HETPOU3BOJbHBIX T€HEePaIM30BaHHBIX JBUXKEHUIA
(xopeu, OamnuM3Ma, aTeTo3a, AUCTOHMM), KOTOPbIE OOBIYHO
MPOBOLMPYIOTCS TPUEMOM AJIKOTOJIsl WM KO()e U BO3HUKAIOT B
mokoe [27]. B TMIMYHBIX cIydasx MPHUCTYI HaYMHAETCS KaK
TeMUTUCTOHMSI, HO TTOCTEIIEHHO TUIIEPKMHE3 OXBAaThIBAaeT BCE
KOHEYHOCTH, TYJOBHUIE, IIeI0 U PEYEBYID MYCKYJIaTypy.
Co3HaHMe B MOMEHT IMPUCTYIMa OCTAeTCsl COXpaHHBIM (KakK U
TIPU BCEX OCTANBHBIX (opMax MapOKCH3MANbHBIX THCKUHE-
3uit). [IpHCTYIIBI IIATCS OT HECKONBKUX MUHYT 0 HECKOJIBKIX
9acoB M HEPEIKO CONMpPOBOXTAIOTCS aypoil (IapecTe3uu),
JacTOTa MX BO3HMKHOBEHHUSI — OT HECKOJBKUX pa3 B JIEHbB J0
HECKOJIbKMX pa3 B rof. TuIl HacjaemnoBaHMsl ayTOCOMHO-IOMMU-
HaHTHbIA. JIoKyc KapTupoBaH Ha xpoMocoMe 2q35, B OCHOBE
3a00JIeBaHUS JIeXaT TOUKOBbIE MUCCEHC-MyTaluu reHa MRI,
KOIMPYIOIIETO perynsitop MuopuodpumioreHesa-1 [32, 49, 70].
@ynkiys 6enka MR-1 10 KoHIIa He SiCHa, OHAKO TPe/roa-
raeTcs ero yyacTve B MeTab0IM3MPOBAaHUM METHITIMOKCAIS —
MPOIYKTa OKMCIUTENBLHOTO CTpecca, Takxke 0OHapyKeHHOTO B
Koe U aKOroJbHbIX HanmuTKax [49].

DYTY/DYTI8: napoxcusmanvHblii Xopeoamemos ¢ 3nU300U4ecKoil
amakcueil u cnacmuuHocmoto. J1e010T 3a001eBaHUS TIPUXOIUTCS
Ha gerckumii (2—15 ser) Bo3pacT. CHUMIITOMAaTHKa BKIIIOYAET
MApoOKCU3MbI XOpeoaTeTo3a W/WIM XOpeoOaJUTM3Ma, KOTOpBIE
YacTo MPOBOIMPYIOTCS AKOTOJNEM, CTPecCoM, (PU3NYECKUMU
Harpy3kamu, TojJIoIaHueM, a Takxke 0ojbio. MIHTepecHO, 4yTO
paHee (IO OTKPHITHS TeHa) CUMTABIIASCS CaMOCTOSITETBHOI
dopma DYT18 HOcHIa Ha3BaHME «ITApOKCU3MAaTbHAsK TUCKIHE-
3Us1, BhI3BaHHAS HArpy3Koii». [IpUCTyIIBI Mpy JTaHHOM BapHaHTe
MapOKCH3MaIbHOTO XOPeoaTeTo3a MOTYT MPOMOJIKAThCSA OT
MHUHYT IO 9YacOB, MX YacTOTa — OT HECKONBKHMX B JCHB IO
HECKOJIbKUX B rofl. Bo3MOXHO Takke coueTaHue ¢ AU3apTpuei,
aTakCWel, CIacTHIeCKOM Iaparnierreii, JUCTOHMIECKIM Tpe-
MopoM [71], snmienTuuecKuMy mpumaakamu [55, 79], murpe-
HbIO [59], KOTHUTUBHBIMM HapyIIEHUSIMU, arpeCCUBHBIM TTOBE-
JICHWEM, TEMOJIMTHYECKO aHemueil [86]. JMarHOCTHYECKUM
MapKepoM CIIyXKUT CHIDKCHIE COOTHOIIEHMS TITIOKO3BI B IIepe0-
POCITMHATBHOM XUAKOCTH/KpoBH Hike 0,5 [79, 86]. Tum Hacre-
JOBaHUSI ayTOCOMHO-IOMMHAHTHBIN. JIOKyc KapTHpoBaH Ha
xpomocoMme 1p34.2; 3aboseBaHKe 00YCIOBICHO MYyTALIMSIMU TeHa
SLC2A1/GLUTI, Xooupyioouliero TpaHCIOPTEp TITIOKO3bI-1,
KOTOPBII B CBOIO Ouepe/b SBISIETCS OCHOBHBIM TIEPEHOCUMKOM
TJTIOKO3BI B TOJIOBHOM Mo3re |72, 78, 86]. B cBs13u ¢ atiM mpe-
TIOJIAraeTcsl, 9TO AUCKUHE3NN BO3HUKAIOT B pe3y/IbTaTe BHI3BaH-
HOTO Harpy3Koi (rofiofaHuem) neuinra SHepru, 00yCIOBIM-
BAIOILETO SMU30INYECKYI0 TUCHYHKIINIO Oa3albHbIX TAaHIJIUEB.

DYTI10/DYTI9: napoxcusmanvhas Kune3uo2eHHAs OUCKUHE3US.
3aboneBaHue aeOIOTUPYET B JETCKOM WU TIOIPOCTKOBOM BO3-
pacte. KiuHuuyeckas KapTMHa OOJE€3HM XapaKTepU3yeTcs
KOPOTKMMMU (CEKYHIbI WM MUHYTHI) U yacThiMu (10 100 smu-
30/I0B B CYTKH) MPUCTYIAMU AUCTOHUYECKUX WU XOpeuhopM-
HBIX THIEPKUHE30B, MPOBOLMPYEMbIX BHE3AMTHBIMU JBIKE-
Husamu [8, 75]. Hacnenyercs mo ayToCOMHO-IOMMHAHTHOMY
tumy. JIoKyc KapTupoBaH Ha xpomocoMme 16p12-q12, npuyrHa
3a00J1eBaHUs — MyTalu reHa PRRT2, xompupytoniero 6oratsiit
MPOJIMHOM TpaHCMeMOpaHHbIN OeTok-1 [68].

DYT20: napoxcusmanvhas HeKuHesuoeeHHas OUCKUHe3us. DTO
eme onHa (Hapsmy ¢ DYTS8) popma mapokcn3ManbHON HEKUHE-
3MOT€HHOM TUCKMHE3MHU, KOTopas Oblia BriepBble onucaHa y 10
YJIeHOB KaHAICKOM CeMbM C ayTOCOMHO-IOMUHAHTHBIM HacJie-
noBaHueM Oojie3Hu [74]. KnuHuyeckue nmposiBICHUST B LETOM
aHamornyHbl opme DYTS, HO mpuctymsl SBisitoTcs OoJee
OrpaHIMYEHHBIMH (TONBKO KOHEUYHOCTH) ¥ KOPOTKMMHU (OT 2 10
5 MuH). SIBHBIE TPUTTEPBI IPUCTYIIOB OTCYTCTBYIOT. [€H 3a0071€-
BaHMS PacIojioXeH Ha XxpoMocoMe 2q31 1 1oKa He YCTaHOBJIEH.
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DYT3: X-cuyennennas OucmoHus—napKuHCcoOHu3M (CUHOpoOM
Lubag). lannoe 3aboneBaHMe SHASMUYHO I DWIMIINH,
MYXYMHBI 00JICIOT Yallle KEHIIMH B CUITy XapakTepa HacJeno-
BaHus [50]. 3a0oneBaHue HauMHAETCs Ha 2—4-M JAeCATUNETUU
KM3HH ¢ (POKAIBHBIX AMCTOHMYCCKHMX TMIEPKIHE30B JINIIA,
OpPOMaHIUOYISIPHON MYCKYJIATYpHI, IIeH, TYJOBUIIA, KOHEYHO-
CTeif, ¢ TIOCTENIEHHBIM Pa3BUTHEM TeHEPATN30BAHHOM (POPMBI
IMCTOHMHU. B HEKOTOPBIX CIyJasx MMCTOHMYCCKMM IIPOSIBIIC-
HUSIM MOXKET IMpeiecTBoBaTh TpeMop. [1o Mepe mporpeccupo-
BaHMS 0O0JIE3HU ITOCTETIEHHO TPUCOSIMHSIETCS CHHIPOM Tap-
KMHCOHM3MA, MPAKTHICCKN HEe PeaTupPYIONINIi Ha IPUMEHEHNE
JieBofoNa-coaepxaiux npenaparoB. CeKIIMOHHBIN MaTepuan
B ABYX ciydasx DYT3 nponeMoHcTpupoBal rubesib HeiipoHOB
1 aCTPOIINTO3 B 00JIaCTH CKOPJIYITHI ¥ XBOCTATOrO sipa [29, 85].
Hanuuue xeTouHoil TmOenu Kak MaToMopghOIOTHYECKOM
OCHOBBI 3a00JIeBaHMS ITO3BOJSET BBIICIUTh 3TOT AUCTOHUYE-
CKUIl CHHIPOM B COBEPIICHHO OCOOYIO TPYIITY ¥ MPOTHBOIIO-
CTaBUTh €r0 OCTAJbHBIM (OpMaM IEPBUYHON TUCTOHMH,
SBJIIOIIMCST He HeMpomereHepaTHBHBIMK, a CKOpee Helpo-
(byHKIIMOHATBHBIMU paccTpoiicTBaMu [34]. Tun HacemoBaHUS
0one3Hn — X-CLEIUIEHHBIN pelieCCUBHBI, TIOKYC KapTUPOBaH
Ha xpomocome Xq13.1. ITokaszaHo, uto ¢opma DYT3 o6ycnoB-
JieHa MyTarsiMu TeHa TAFI, Komupylolmero 0eIoK, acCoLluu-
POBaHHBIN ¢ (hakTOpoM TpaHcKpumiuu [39, 51].
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Genetics of hereditary forms of dystonia

M.Yu. Krasnov, S.L. Timerbaeva, S.N. Illarioshkin

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

Key words: dystonia, hereditary forms, genetics, phenotypes, diagnosis

Dystonia is one of the most common movement disorders with
great medical, social and economic importance. Genetics plays
significant role in the development of different, and mainly pri-
mary, forms of dystonia. At present the range of hereditary dys-
tonic syndromes comprises more than twenty separate clinical-
genetic variants, which characterizes dystonia as a highly het-

erogeneous nosologic group calling for differentiated approach-
es to diagnosis and treatment. Detailed analysis of the literature
on hereditary forms of dystonia, including clinical picture,
molecular genetic basis, phenotype—genotype correlations, and
principles of DNA diagnostics and medical genetic counseling
of affected families, is presented.

Konrakrupui anpec: Kpacros Makcum HOpbesny — Bpau V vespon. otn. ®I'BY «HILIH» PAMH. 125367, Mocksa, Bonokonamckoe 1., 1. 80.
Ten.: +7 (495) 490-21-03, daxc: (495) 490-22-10; e-mail: merritt.kraut@gmail.com;

Tumepbaesa C.JI. — 3aB. V HeBpolL. OTHL.;

Wnnapuontkis C.H. — 3am. oup. o HaygHo# paboTe, pyK. OTIeNa MCCIeN0BaHMIA MO3Ta.



I HanmoHasnpbHag oaumMmmnuvazna mno
HEBPOJIOTUU IJI51 CTYIAECHTOB CTapPILINX
KYPCOB MEIULIMHCKUX BY30B CTPAHBbI

«bynymue HeBposiorn XXI Beka»

E.B. Tiienosckas

YyacTHuku | HaumoHanbHOA 0nuMIvagbl no HEBPOsorn.

avano 2013 . 03HaMEHOBAIOCh 3apOXIECHUEM

HOBOM TpamgMIMM B HEBPOJOTMYECKON XU3HU

Poccun: mo unuiatuse HayyHoro 1ieHTpa HeB-

ponorun PAMH 6bina ycmeumHo mnpoBeaeHa

I HaumoHanbHast oiMMIiMaza 1o HeBpOJIOTHHU IS
CTYIEHTOB CTapIIMX KYPCOB MENUIIMHCKUX BY30B CTPaHbI
«bynymiue HeBposnoru XXI Beka». JlaHHOE COOBITHE SBUIIOCH
HayajJoM HOBOTo 3Tamna coTpyaHuyectBa LleHTpa u Kadenp
HeBposiorny. HalmoHambHasi ofiMMIUaza Mo HEBPOJOTUM —
9TO HE TIPOCTO COPEBHOBAaHUE, HO U 00pa3oBaTebHOE MEpPO-
TIPUSITHE, TTO3BOJISTIONIEE CTYICHTAaM Hallleil HeoOBSATHOM CcTpa-
HBI OLIEHUTh CBOU 3HaHUs. MITOrM onuMmuansl 1aloT OCHOBa-
HUE TIPU3HATh, YTO KAYECTBO POCCUIICKOTO METUIIMHCKOTO
00pa3oBaHus B 00JIaCTM HEBPOJOTUM OCTAaeTCs Ha BBICOKOM
YPOBHE.

IMpenpicTopus 3Toro codbiTid Takopa: B uioHe 2011 1. Coser
JIMPEKTOPOB OMOTeXHOTOrHIecKoi KoMmanuu 3A0 «®PupH M»
B ITAMSITh O BBIIAIOLIEMCS YICHOM, OCHOBATENIE OTEUECTBEHHOI
mKoabl  ¢dusnopedaekcorepanuu  npodeccope Iletpe
SIkoBneBuue [amoHioke coBMecTHO ¢ HaydHBIM IIEHTPOM HEB-
ponorun PAMH yupenunu mpemuio ero MMeHM B 00JacTH
COCYIMCTOM ITaTOJIOTMHM MO3ra. A B JeKabpe 3TOro Xe rojia B
pamkax II HaunonanbsHoro koHrpecca «HeoTnoxHsle cocTos-
HHS B HEBPOJOTUU» COCTOSJIOCH IIEpPBOE €€ BpYYCHHE.
IIpononxast yepemry COBMECTHBIX HayYHO-0Opa30BaTENbHBIX
npoextoB, Hayunsiii ieHTp HeBponorun PAMH u 6uotexHo-
nornyeckas komnanusa 3A0 «OUPH M» yupenunu
HammoHanbHyI0 CTyIeHIECKYIO OJTMMITHALY 1O HEBPOJIOTHH.
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Onummnuaza 6pu1a MpoBeAeHa Npy nojaaepkke MexmyHapoaHoii
accollMalliy OpraHu3aluii B 06J1aCTH HEBPOJIOTUM ¥ HEMPOHayK
n Hexommepueckoro mapTHepcTBa «370poBoe Oymyllee» C
LIeTTBIO TTPUBJICYCHNUS TATAHTIMBOM MOJIONEXH K KIIMHUIECKON 1
9KCTIEPUMEHTATbHON HEBPOJIOTMM KaK ONHOW W3 Hambonee
OypHO pa3BMBAIOIIMXCS 00NacTelt MEIULIMHCKON HAyKH.

29 Hosiops 2012 1. ObLIa OTKPHITA OHJNAMH pErMCTpalus Ha
HanumoHanbHyto oMMIIMay Ha caiite www.neuroolimp.ru, 3ape-
TUCTpUpoBaHO Oosee 270 yes. U3 pasHbIX pernoHoB PO,

12 deBpans 2013 1. cocTosiicst OTOOPOYHBIiA TYp, MPEACTABISIO-
Ui coOOi OHJIAliH TECTUPOBAHUE, KOTOPOE MIAJIOCh POBHO
cyTku. JI1s KaXoro yqacTHUKA ObUT CTeHepUPOBAH WHIWBHUITY-
aJIbHBIN OuneT, coctostmuii u3 100 Borpocos 1 1aHo 60 MUHYT
JUIS OTBETa Ha HUX. buset popmupoBacs U3 6a3bl, BKIOYAI0-
et B ceds 6ojee 1000 BompocoB Mo pa3IMYHBIM pa3ieaaM
HeBpoJIOruu. B pesyibrate TecTupoBaHMs OBLT OTIpeAeIeH Mpo-
XOZIHOI 6ay1 1 0TOOpaHbI hrHATUCTHL. OPTKOMUTET OTUMITHA-
JIbI TIOJTyYMJT OTPOMHOE KOJIMYECTBO OTKJIMKOB M KOMMEHTapHU-
eB. Bompockl 6puti cnoxHble, B GuHan u3 200 yyacTHUKOB
npouud 30 yei., MHOTHME M3bSBUIM XelaHhe MOoMpo0oBaTh
CBOM CHJIBI B CIICIYIONIEM TOIY.

QOuHaTMCcTaM OJIMMITMANIBI ObLTA TIPENOCTaBIeHA BOSMOXHOCTh
no3HakoMuThes ¢ HayunbiM nieHTpoM HeBposorud PAMH u
YBUAETh CBOMMM TIJla3aMU JIe4eOHO-IUarHOCTUYECKYI0 0a3y
BEAYIIETO YYPEXIEHUs CTpaHbl. B kauecTBe 3KCKYpcOBOMOB
BBICTYIIJIA PYKOBOIUTENb OTACNCHUS PEaOUIUTAIINM, KaH]I.
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Menanu nobenureneii.

men. Hayk H.A. CynoHeBa U Ipejaceaateb COBETa MOJIOABIX
y4eHbIX, KaHa. Mel. HayK B.B. bpioxos.

[IpuBeTcTBEHHBIE CIIOBA C HAIYTCTBHEM U MTOXKEMAHUEM YIaun
OT 3aMeCTHUTeJIsl IUPEKTopa 10 HayyHo# padote, mpodeccopa
C.H. UnnapuomkuHa, 3aMeCTUTENS AUPEKTOpa MO HAYYHOU U
neyeOHOI pabote, mpodeccopa M.M. TaHalIgH U y4eHOTO
cexperaps E.B. THemoBckoil mnpupanu yBepeHHOCTH U
HACTPOWJIU Ha MoOemy.

Benyumii M.A. JloMallieHKO MOMPOCKIT KaXI0TO MPeaCcTaBUTh
ce0s1, cBoit By3 1 Kaenpy v oOBSBII O HaYale ONUMITHALBI.
IlepBoe wucnbiTanue — «HeBpomoruss B MCKYCCTBE».
VyacTHUKaM MpeacTaBieHbl § MPOU3BENCHUI UCKYCCTBA: Kap-
TUHBI, (DparMeHTHl HUITBMOB, OTPBIBKY U3 MPO3bI WU MO33UH.
DTOT KOHKYPC HE TOJIbKO HA 3HaHKE HEBPOJIOTUH, HO U Ha CIIO-
COOHOCTb HECTAHAAPTHO MBICIUTh, MPOSIBIATh SPYAULIHIO.

ITo oKOHYaHWY MCTIBITAHNS YYACTHUKHU CHATU OJIAHKM C OTBE-
TaMU 1 BBITSTHY/IH XpeOUit [T yIaCcTHS B CICAYIOIIEM KOHKYP-
ce — «¥Y moctenu 60J1bHOr0». 31eCh OLIEHUBAIOCH YMEHHUE Ipa-
MOTHO COOpaTh aHaMHe3 (3aJaTh IPaBUIIbHEIE BOIIPOCHI MAIlH-
€HTY), MPOM3BECTH HEBPOJOTHMUECKUN OCMOTp, IMPAaBUIBHO
pacidpoBath AaHHbIE TOMOJIHUTEIbHBIX METOIOB KCCIENO-
BaHMS, TOCTABUTh TOIMMICCKIIA M HO30JIOTMICCKUIA TNAarHO3HI.
OCHOBHBIE BOIIPOCHI OIICHUBAINCH 3KcIepTaMu 1o 20-0amib-
HO¥ ILIKaJIe, a 33 KaXIblii IPaBUJIbHBINA OTBET HA JOMOTHUTE/Ib-
HBII BOMPOC YYaCTHUK MOJTyyYa ele 2 6aina.

Iocnennee ucnbiTaHue «KoT B MelKe»: BCero 2 Bompoca U
10 MUHYT Ha OTBET, 32 KOTOPBII y4aCTHUK MOT TIOJTyYMTh 3aBET-
HbI€ OaJLIBL.

3areM BeAylIMii TPeACTaBIsIeT MPaBUIIbHBIE OTBETHI Ha BOIPO-
Cbl KOHKYypca, JaBasi BO3MOXHOCTb KaxXIOMy OLIEHUTD,
HACKOJIBKO OH OJIM30K K IOo0eneE. ..

Hrak, oxunanue cynepdunana. Kro xe craner puHanmmcra-
mu? M.A. JlomallieHKO MpeacTaBasieT BHUMAHMIO YYACTHUKOB
TYpHUpPHYIO Tabnuiy. MToru moaBeaeHbl: B cymnepduHan
BBIXOIISIT TPOE YIACTHUKOB, KOTOPBIE, HECMOTPS Ha BOJIHEHHE,

Mpu3epsl onumnuanyl (cniesa Hanpaso): Augpeit Yckos — IIl mecto, Unbs Bakynu —
| mecto, Bynar AxmetaaHos — Il MecTo.

CMOTJIN TIPOSIBUTH ce0s1 ¥ HAOpaaM HamOOJbIIee KOJTMICCTBO
0aJ1JIoB MO UTOTaM BCEeX KOHKypcoB. Mmu cranu: AHmopeit
VckoB, mpencrapnsiomuid [lepMckylo rocynapcTBEHHYIO
MeOULMHCKYI akagemuto uMm. E.A. Baruepa; bynar
AxMeT3ssHOB — bamkupckuii rocymapcTBEHHbBI MEIMIIUH-
ckuil yHuBepcuteT u Wb bakymuH — MocKoBckuii Tocy-
NapcTBEHHbIA yHUBepcuteT WM. M.B. JlomoHocoBa. MoxHO
oTMeTUTh U Anekcest YarikuHa, npeacrasisioniero Ilepsolit
MocCKOBCKUI TOCYIapCTBEHHBI MEAULIMHCKUI YHUBEPCUTET
nM. .M. CeueHoBa — OH He J00pajl BCero OJHOTO Oaa.

Hauunaercsa cynepdunan. Anmgpero, bynary u Unbe npeno-
’KEHO YeTKO OTBETUTb Ha IOCTaBJEHHBIE Bompochl. Mx mpa-
BUJILHOCTb U TIOJTHOTY OLIEHUBAJIU XIOpU B COCTaBe Mpodhecco-
poB C.H. Unnapuomxkuxa, M.M. TaHalsgH 1 KaHJ. MeJ. HayK
E.B. THenoBckoii. OcTajbHble YYaCTHUKM MOTJIM TMOJYYMTh
MOOILPUTEIbHBII MTPU3 32 MPABUJIbHBIM OTBET WU TOMOJHEHKE
K OTBETY.

B wutore Mmecra pacnpenenuauch CAeAyOLIMM 00pa3oM:
MOYEeTHOE MepBOe MECTO 3aHsl npenctaButesb MIY um.
M.B. JloMoHOCOBa, CTYAEHT 6-r0 Kypca MEIUIMHCKOIO
(akynprera Umbs bakynun; 2-¢ Mecto — bynat AxMeT3aHOB;
3-e MecTo — AHIpeii YcKoB.

[Mpodeccop C.H. NnnaprolikuH Bpy4nI AUTUIOMbI U CEPTH-
(ukaThl Ha JEHEXHYIO MPEMHUI0O M TOPXKECTBEHHOH peubio
3akpbl1 | HanpoHanbHyIo oJIMMITHaLy MO HEBPOJIOTHM:

— Ham 65110 IPUSATHO — OTMETHMII OH, — BUIETh Ha 3TOM COPEB-
HOBaHMM CTYIEHTOB 3 MHOTHX PETMOHOB CTPaHBI, IPEICTAB-
JISIOINMX Pa3IMyHble Kadeapbl ¥ HEBPOJOTMYECKUE ILIKOJIBI
Poccuu. bynmem pambl BuIETh B CBOMX Dslax TalaHTIMBBIX
BBITTYCKHMKOB MEIVLIMHCKIX BY30B. [JTaBHOE, YTOOBI HE MCCSK
3aI1a1, KOTOPbI OHM IIPOAEMOHCTPUPOBAIY Ha oummuaze. Y
HUX eCTb OY/IyIlee M OHO CBA3aHO C HEBPOJIOTHEN, C OTKPHITHSI-
MU B 3TOM yBJIEKaTeIbHOM 1 OYpHO pa3BUBalOLIeicsl 001acTh
MEIULIMHBI.

Konraxraiit anpec: [Henosckas Enena BnagumupoBHa — KaHa,. Me. Hayk, yaeHblii cekperaps OIYIT «HIIH» PAMH.

125367, Mocksa, Bomokomamckoe 1., 1. 80. Ten.: +7 (495) 490-22-02.



SBPAHTUA

YRANMUANA
AAS BHYTPVBEHHOIO NPUMEHEHNS

s HoAE)XXHbIN KOHTPOADb
1 rmnepTeH3nBHbIX KPU3OB

T i

CokpaLiéHHas MHCTPYKLMS N0 NPUMEHEHNI0 MeANLIMHCKOro npenapara 36paHTun®.

Moka3anns K NPUMEHEHUIO: TMNEPTOHMYECKNA KpU3, pedbpakTepHas U THKENAs CTeneHb apTepuanbHOM rUMepTeH3uu, ynpasnsemas apTepuanbHas runoTeH3ns BO
BpeMs W/unu nocne XMpyprudeckux onepauuii. MpoTMBONOKa3aHUA: MOBbILLEHHAS YYBCTBUTENLHOCTb K aKTUBHOMY BELUECTBY W APYrM KOMMOHEHTaM npenapata,
aopTabHbI CTEHO3, OTKPLITLI batanos npoTok, Bo3pacT 40 18 net, 6epeMeHHOCTb, NEPUOA NakTauni. C 0CTOPOXHOCTBIO: HapyLUeHe (OYHKLMM NeYeHN UK NOYeK,
TUNOBONEMIS, MOXIUNON Bo3pacT. Cnocod npuMeHeHus U f03bl: IGPaHTUN® BBOAAT BHYTPUBEHHO CTPYMHO UMK MYTEM ANMTENbHON WHAY3UM Néxa. [MnepToHUYecKui
Kpu3, TSHKEnas CTeNeHb apTepuanbHoii runepTeH3un, pechpakTepHas runepTeH3ns: BHyTpUBEHHO 10-50 Mr MeAneHHO BBOAAT N0 KOHTPONIEM apTepuanbHOro aBneHus.
Ynpasnsemoe (KOHTPONNPYEMOE) CHUXEHUE apTepuanbHOro [aBneHns npu ero NoBbILLEHUN BO BPEMS W/UNW NOCIE XUPYPru4eckon Onepauuu: HenpepbiBHas nHAY3us
C MOMOLLbI0 NepdIy3NOHHOT0 HAcoca UK KanenbHas WHAQY3Us NCnonb3yetcs Ana nopaepxanus ALl Ha ypoBHe, JOCTUTHYTOM C MOMOLLBI0 BHYTPUBEHHOTO BBELEHNS.
Mo60o4Hble peakuuu: TOLLHOTA, FONOBOKPY)XEHWE, FOf0BHAs 60b, YTOMASEMOCTb, NPOTEUHYpUs, CcepaLebneHne. bonblNHCTBO NO604HLIX 3(hEKTOB 06YCNOBAEHO
peskum nageHvem Al 1 ucye3aeT 4epe3 HeCKONbKO MMHYT Nocie npuMeHeHns npenapata. 0cobble yKa3aHUs: HET KNWHWYECKMX AAHHBLIX O MPUMEHEHWUW npenapara
y neteii o 18 net. MonHasa nHdopmauns no npenapaty B MHCTPYKLMM MO NPUMEHEHNIO.

000 «Takega ®apmacbroTukanc»: 119048, Mocksa, yn. Ycauésa, 2, ctp. 1, T.: (495) 933 5511, ¢b.: (495) 502 1625, e-mail: russia@nycomed.com, www.nycomed.ru.
Per. yo. M3 P®: JICP-001751/09. Hdhopmauums fns crneunanucTos 34paBooxpaHeHus. [lata Bbinycka peknambl: Man 2013 r.



XI HayyHo-npaKTHYecKkasn KoHpepeHuus

BE3OMACHOCTb bOJIbHOI0 2
B AHECTE3UOJIOTUW U PEAHUMATONOTUN 01
3

[maBHag Tema:
AHECTE3UONOrUA-PEAHUMATONOTNA U HEOTNIOMHAS MEAWLIWHA B METANONUCE

TemaTnyeckan BbICTaBOUYHAA SKCNO3MLNSA
27—-28 viroHa 2013

YBaxkaemblie Konneru!
Mpurnawaem Bac npuHaTb yyacTre B paboTe Xl HayuHO-NpaKTUYecKon KoHpepeHunn
«be3onacHOCTb 601bHOrO B aHECTE3MOJOrMN N PpeaHMaToNornm,
KoTopasa cocTtontca B ropofe Mockse 27 — 28 noHA 2013 r. B 3aaHum MNpasBuTtenbctBa MOCKBbI MO agpecy:
yn. HoBblii Ap6art, 36/9

g\'\ED‘PEHME

AN TR 511,1%V
%,

OpraHusaTopbi:

MpaButenbctBo MocKBbI

[enapTameHT 3apaBooxpaHeHmnsa ropoda MocKBbl
NHpopmaumoHHo-BbicTaBoYHOe areHTcTBO «MHPoMeg®apm [nanor»

Mpeacepnatenb Oprkomurera:
IH. TonyxoB - MuHuctp lNpaBuTtenbctBa MoCKBbl, pykoBoauTenb [lenapTameHTa 34paBooxpaHeHuA ropoda MOCKBbI, A.M.H.,
npodeccop, uneH-kopp. PAMH

OprkommTeTt:
E.A. EBgokumoB - npopektop  PMAIO, 3aB. Kadenpol aHecTesnonorMm W HEeOTIOKHON MeAWMUWHbI, [NAaBHbIN
aHecTe3nonor-peaHymatonor [lenaptameHTa 3apaBooxpaHeHus ropoga Mockbl, npodeccop (3amectutens lNpepcepatens
OprkomuTeTa)
N.D. OcTpenikoB —3aB. Kadeopon  OeTcKoM  aHecTesuonorum u  peaHumatonorum PMAMO, rnaBHbI  OeTCKUN
aHecTe3nonor-peaHnmatosor [lenaptameHTa 3apaBooxpaHeHus ropoda MockBbl, npodeccop
B.M. MusukoB - npe3sugeHt OAP, pykoBoauTenb otaeneHusa obuiein aHectesvonorun v peaHumauumn PHLX vm. akapemuka
b.B. MeTpoBckoro PAMH, npodeccop
A.B. ByTpoB - npeacepatens Accoumauum aHectesmonoros-peaHumartonoros L®O, 3aB. Kadeppon aHecTesmonorum
n peaHumatonoruv PY[H, npodeccop
A.10. Jly6HMH - npeacenatens MoOCKOBCKOro Hay4yHOro obLiectBa aHeCTeE3MOJIOrOB-PeaHUMATONIOroB, PYKOBOAWUTENb OTAeNa
aHecTe3noNornn-peaHnmaTonorum n nHTeHcusHom tepanum OBIY HUM Henpoxnpyprumn um. akagemuka H.H. ByppeHko PAMH,
IO.M.H., npodeccop
H.A. BapuHoBa — gnpekTop MIHdopmMaLMOHHO-BbICTaBOUYHOrO areHTcTBa «MHPoMendapm Auanor»
OcHOBHble BONpPOCHI:
1. AHecTe31onoro-peaHMmaLMoHHas cnyx6a ropoga MockBbl Ha 3Tane pedopMUPOBaHNA N MOLEPHM3ALNUN

3ApaBoOXpaHeHnA
2. Bonpocbl 6e30MacHOCTY NaLMEHTA B aHECTE3MONOMO-PeaHNMaLMOHHON NpaKTUKe
3. AHecTe3nA 1 NHTeHCKBHaA Tepanus:

* B aKyllepcTee

+ PV OCTPbIX CEPAEYHO-COCYANCTbIX U LlepebpoBacKynapHbIX 3aboneBaHmMAX

+ NPV TAXKENOW YepenHO-MO3roBOl 1 COYeTaHHOW TpaBMe

+y AeTen 1 B3pOC/bIX

+y 6OJNIbHBIX MOXKUJIOFO 1 CTAaPUYECKOro Bo3pacTa
4. MepuronepauroHHas Tepanus 6onu
5. CTaHZapTbl 1 MEAULMHCKUE YCIYTY B @aHECTE3MONOMNN, MHTEHCUBHOW Tepanuu 1 HEOTIOKHOW MeauLnHe
6. Bonpocbl JeOHTONOrY 1 HEMpPEPbIBHOE MEANLIMHCKOE 06pa3oBaHme

B pamkax KOHpepeHLUN NPOBOJAATCA:

lMneHapHOe 3acefjaHue, HayUYHO-MPAKTUYECKUE CEKUMU MO HaMpPaBfIEHWUAM, HAayuHble CUMMO3MYMbl, OUCKYCCUM, CEMUHAPBI,
MacTep-Knacchbl.

Doknagunkn n ayguropus:

B paboTte KkoHpepeHUMM MNPUMYT yyacTve MpaKTUYECKMe Bpauu, HayuHble PabOTHUKM, CMELManncTbl U PYKOBOAUTENM
CTPYKTYPHbIX MOApPa3feneHunii ciyx6bl aHeCTe3noNorMn 1 PeaHMMaToNoruy, a Takxke Apyrue crneumanuctsl, paboTaouyve
B PA3/INYHbIX YUPEXAEHUAX 30PABOOXPAHEHMS.

BbicTaBOYHasA 3KCNO3ULUA:

B pamkax KoHdepeHLuV OpraHM3yeTcsi TemMaTM4yecKas BbiCTaBOYHAs SKCMO3MUMA MPOW3BOAWTENEN U AUCTPUOHIOTOPOB
NEKAaPCTBEHHbIX CPEACTB, MEANUVHCKUX WU3LENUNA I MEeOUUMHCKON TEXHUKW, CPEACTB AVArHOCTVKM, U3LENU MeaULMHCKOro
Ha3HauYeHus, a Takke NHPOPMALVIOHHbIX TEXHOJIOTUI n CneymanmsrpoBaHHbIX N3JaHW.
NHpopmauwma no Gopmam 1 CTOMMOCTYM YUaCTVA BbiCbIaeTcsA no Bawemy 3anpocy.

OPIrAHVU30BAHA ONLINE - TPAHCNALUNA 3ACEAAHUIA
noapo6Hasa nHpopmauusa Ha caiite www.infomedfarmdialog.ru
X0oem Bac u xenaem ycnewHot pabomeoi!

JononHutenbHaa nHpopmaumsa:

I'.';- . NHPOpMaLIMIOHHO-BbICTaBOYHOE areHTCTBO
= pe— «MHPoMepnDapm Aunanor»
i VNHMOMEOMAPM Ten./dakc: (495) 797-62-92;
- _wnr (499) 250-25-06; (499) 251-41-50

E-mail: info@infomedfarmdialog.ru;
Cant: www.imfd.ru
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AHBUDEH®

COBpeMeHHbIV HOOTpon C
aHKCUONUTU4YeCcKUM achpeKTom*

DewnctBue:
' TPaHKBUNU3MpyoLee
*aHTUarperaHtTHoe
" MPOTMBOCYOOPOXHOE

VimeeT yHVKanbHyr OEeTCKYH0 4031PpOoBKY 50 Mr
CnocobCcTByeT CHMXXEHNIO YyBCTBa TPEBOMN, HanNpPs>eHHOCTN U GecnokomncTea

YMeHbLLaeT Ba3oBereTaTtMBHbIE CUMMTOMbI
MoBbIWaET PU3NYECKYO N YMCTBEHHYIO paboTOCNOCOBHOCTD.

coreke

A

* 6e3 pa3BuTnsl ceqaTuBHOro u
Muopenakcupyrolero 3gogbekTos



[naeHoe MegHUMHCKOE YnpaEnekHe ¥ (peingeHTa PO
BOrbY “YyebHo-HayvHbId MegnUMHCEMA uedTp” ¥ Npezupenta PO
@IEY "HayyH:IA LEHTP NCUXHYECKOrD 3aopoBELA” PAMH

15-85 HAYMHO-NPAKTHYECKAR KOHEPEHLMA

Lenrpanstsit lom Yuenbx PAH
Wockea, yn MpeunoTenka. 4,16

Mpangcanatents: Aragemdk PAMH AG Turanos,
FMEEHEIR CraumanucT No NCNEUaTpuw [ NaeHom MecdLWHckore ynpaenerua ¥ MNpeswgenta FD,
nupektop QIEY UMN3" FAMA

OCHOBHGIE TeME| KOHIEPERLNA: B npompane KoHhepeHLNK:

= CACIEMHBIM UECY B ENAEGACARAL K = [l8Hyn n A LOKIBEE] BELYILME GIEUNEIACIDE
W EDMSKOTEDATHA DENPECEWEHRIE COCTIAHWA B QENACTH NCAXUETEMHA

= COECEME HHAR hAPMARITENANY A TLEBMHHE I PASSTPOFCTE = MaTepuansl keHPEpEHLLAK

# | [EMHUNE! JMBTHCTTMEM W ~ER 8 SWNonggHb X ® BHCTA0NA COBPEMEN | Ib4% LOCTHAREIIWA & 0ENacTH
apies TV EHL ¥ pacsTpoHLTE PAPADATIA M NPOMABAICTES OUATHOCTHYEGROM W

FEYEdnIE GECPYAT2AHNA, HHHDER LHOH Hils
IMECHUMHERAR “E2HINGIMA, NERARETREH Bl CPEALTE
W HOBCALLCH CNCUWANW 3M0 ERHHGH NHTCRATYRLI

= JCoBEHHOCTY ENPECCHA Y LETEA A NCORacTROE,
MEMHLANE NEEHAS

= Enpectu B NOAGHEN BCARALTS, OELOBHHOETA
(ARPMAKCTEDRNMA

[EMENALSTES NEHKMATHE. HEBRONOMW, "ERanesTel YHaoTHe DeCnnaTHCE
Hayunaa nparpanaea ¢ 1000 no 17.00

Mo 2ageSMEHULT kORI pERLILY WWECMHELIKEW L Porraduukan ssdasmos cammoiisan
LA M0MAEHLA CENTIADLNENE o CODRHINE MAMEDLATOS FOHTRameHIL Heafxadind Ta0eaucmIeamece
NE cRmE W ITmEede it o paxdens sondepe gL

Opranm3aungHHO-TEXH IMECKAR MO 08K

FIHEOPMAL AD HHO-BBICTAROYHAA 3MNAHMA MedIHar ua”
+7 [495|614-40-51, 6 447875

wmyy, el nd, medicinet@mal



(I PAPMACOPT
J 3HEprys MHHOBaLWI ANs 3A0POBbA

MEKCUAOA’

STAAOH OHTUOKCUACOHTHOM
HenponpoTeKuumn

OcTpble HapyLUeHMUs MO3roBOro KpoBoobpaLlieHus
SHUePaAONATUUN PASANYHOTO reHesa
YepenHo-MO3roeast TPABMA U €€ NOCASACTBUS

Aerkue KOrHuTUBHble POCCTPOUCTBA
ATEpPOCKAEPOTUYECKOrO reHesa

CrnHApPOM BEreTatuBHOM AUCTOHUMN

TpeBOXXHble PACCTPOUCTBA NPU HEBPOTUYECKUX U
HEBPO30NOAOOHbIX COCTOSHUSAX

B KAMHMYecKoOM NpakTUKe ¢ 1996 roaa

o il




A g  1-2 okTA6pAa 2013 r., CaHkT-leTepObypr
(9 XV obunenHasa Poccunrickas
Hay4YyHO-NpaKTnyecKaa koHbepeHLmA

JJ,ABI/IHEHKOBCKI/IE YTEHUA
MHHOBALMU B HEBPONTOT NN

KoHdepeHuuna noceawaetca 120-netumto nepson B Poccnn
Kadenpbl 414 ycoBepLIEeHCTBOBAHUA BpaYveri-HeBPOOros

MECTO NPOBEAEHUA:
roctuHmua «CaHkT-lMetepbypr»
(CankT-TMeTepbypr,

Muporosckas Hab., . 5/2)

OPTAHU3ATOPDI:

= MHnCTEpCTBO 3apaBooxpaHeHna PO

m KOMUTETbI NO 34PaBOOXPAHEHNIO
CaHkT-Tetepbypra 1 JleHnHrpaackom obnactu

= CeBepo-3anagHoe OtaeneHne PAMH

m Bcepoccuinckoe O6uectso HeBponoros

m Accoumaums HeBponoroB CaHkT-leTepbypra

= CeBepo-3anagHbli rocyaapCTBEHHbIN
MeauLMHCKUI YHuBepcuteT um. .M. MeuHnkosa
m Poccuinckaa BoeHHO-MeanUnHCKan akagemmns
nm. C.M. Knposa

m CaHKT-TeTepbyprcknin rocyaapCTBEHHDIN
MeaULMHCKIN YHuBepcuTeT M. akag. /.I1. MNasnosa

BO BPEMA KOHOEPEHUUU BYAET OPTAHU3OBAHA
CNEUMANTNINPOBAHHAA BbICTABKA.

NMPUTNMALUAEM KOMIMNAHUNA
KYYACTHUIO!

TexHn4yecknm KOMUTET:
MOO «Yenosek 1 ero 340poBbEY,
CaHkT-letepbypr

380-31-55, 380-31-56, 380-31-57
www.congress-ph.ru
ph@peterlink.ru

Ten. (812) 380-31-52, 380-31-53, 380-31-54,

TEMATUKA KOHOEPEHLNW:

= VIHHOBaUWW B JUArHOCTUKE 1 NeYeHnn
LlepebpanbHbIX U CMNHANBHBIX MHCYNLTOB

= Heiposu3yanusauus. lMpobnembl 1 NepcneKkTuBbI.
= [lemnenunHusnpyiowme 3aboneBaHnA LEHTPANbHO
1 nepudepryecKkon HePBHOWN CUCTEMbI (PaCCEeAHHDI
CKnepo3). Bonpocbl gnarHoCTKkm 1 Tepanuu.

= [TapKMHCOHM3M 1 NapKUHCOHNYECKIE CUHAPOMDbI.
m CocygucTble 1 fereHepaTrBHble AeMeHL MK

m HelpounHdekyun

= [Ipobnema 6onn

= Snunencua

m MunacTeHua 1 HepBHO-MbILLEYHbIe BONE3HN

= HeBpO3bl 1 fenpeccrsa B HEBPOOTMYECKOW NpaKTrKe
m TVKW 1 HapyLLIEHWA CHa

= ComaToHeBponorus

= Heipopeabunutaunsa

YYACTUE BECIMJIATHOE
CPOKNOAAYUN TESNCOB - 10 1 ABI'YCTA




. . ~, 20T, y Y, ,va \/ i a1
npo¢eCCMOHaanaﬂ o 34 CEerMcCTPROOBaBLLYICE Ha Evrika U,
coumanbHas ceTb . 4 Bl Noy VHaeTe.

AnA Bpaven

® [OCTYM K YHUKabHOM NHGopMaLLn

L-I TO .D'J'I ﬂ I.O 3 e p a Ha eXKe[JHEBHOW OCHOBE,

- e OecrnnartHyto NoanmMcKy Ha 0630pbl OTEHECTBEHHOM
BO P}'I BAM BEE 1 3apyOEXKHON MeOVLMHCKON Npecchl
1 NPOdECCHOHANBHON NUTEPaTYPbI,

BecnnaTHyto Moanmucky Ha 0630Pbl APKNX

MaTepraioB 3anagHon NpPecchbl,
BO3MOXXHOCTb KOMMYHUKaLM C aepamm
MHEHWI (MPOCMOTPETL MaTepuasbl, 3afaTb
BOMPOCHI),

on-line CMpaBO4HMK JIEKAPCTBEHHbLIX Mnpernaparos

TO ﬂ,ﬂ ﬂ B p a LI a — 6onee 75000 HaMeHOBaHW

0030p BeayLLMx KOHDEpPEHLMI, a Takxke

AHOMAJIbHbI ﬂ MPOCMOTP on-line TpaHERALYIA,

BO3MO>XHOCTb MPAMOIro 06LI_|,8HI/IF| C

npeacTaBUTENS MY MEOULIMHCKIX acCoLpmaLnin
KA Pﬂ M O P M T M 1 OpraHmM3aLmin.

Mbl T OBOPVIM G BPAHAMIN HA OLHOM ASBIKE

MANAGE PAIN
YHPABJISIU BOJIBIO

MockBa, yn. PycakoBckas, 24

22-23 HOABPA 2013r.

r-ua «Xonuaen NuH CokonbHUKMUY




IMoanucka na 2014 r. yepes

No4ToBbIe oTAeeHus: Poccun
IMoanucHoM HHAEKC I I aﬂb I
B karaJiore «[Ipecca Poccun» 29662

IIponomxaercsa mognucka Ha 2013 r. yepe3

m3nareabcTBo 3A0 «PKHU CoBepo npecc» HEBPO | IOI I /] I 1
12 mecsues (ueTsIpe skypHana B rox) 1400 py6.

6 Mecs1eB (IBa )KypHana B moayrogue) 750 pyo. . o .
3 Mecsia (OIHH sKypHaUN) 370 py6. OBIIEPOCCUUCKHNU HAYYHO-ITPAKTUYECKUU XYPHAJI

BJIAHK-3AKA3 na 2013 rox

Haszpanwue opranuzamuu (unu ®HO)

Anpec (¢ MOYTOBBIM HHJICKCOM)

Tenedon: E-mail: KonraktHoe nu110:

Howmepa xypnanos: (1, 2, 3, 4) I:l I:l I:l I:l HY>KHOE OTMETHUTH

OTmpaBETe 3aTIOTHECHHBIN OIaHK-3aKa3 W KBUTAHIIMIO, OTUTAYSHHYTO B II000M oTaeneHnn Coepbanka PO (mi nx KOTHIO)
o aapecy: 125130, MockBa, 4-ii HoBonoamockoBHbIii nep., a. 4, 3A0 «PKU Cosepo npecce»
win 1o akcy: (499) 159-98-47 wnu o E-mail: soveropress@bk.ru; www.annaly-nevrologii.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKWU CoBepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE MOJTyyaTels [IaTexKa)
[7[7]o04[1]9]3]7]2]1] |4]o[7]o[2[8|1]0]5]0|0]1]7]0]0[0[0[4[0]7]
(MHH nonyuaress njarexa) (HOMep cyeTa MoJTyJaress [IaTexa)
B OAO «BaHk MocKBbI» suk|0l4]4]5]2]5][2[1]9]

(HanMeHOBaHUe GaHKa TOJTyYaTess IaTeka)
Homep Kop./cu. 6aHKa MOMydaTesis miareka |3|0|1 |0|1 |8|1 | 0| 5| Ol 0| 0| 0| 0| 0| 0| 0| 2| 1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepuMeHTanbHOU HEBPONMOrun»

(HaMMEHOBAHHE IJIATexka) (HOMep JTHIEBOTO cueTa (KOiT) MIaTeNbInKa)

®.1.0. miaresbiimuka

Anpec miaTenbIKa

CymMa niarexa 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 B3MMaeMOil MIaThl 3a yCIyru
accup 0aHKa, 03HAKOMJIEH M COIIACEH.
Moanuch miaTeabmmuKa
KBuranuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHC TIoTyvaresis nﬂa’re)l(a)
[7[7[0la[1]9[3[7]2[1] [4/0[7]o[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[0[o][o][0[0]0][2[1]9]

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepumeuranbuoﬁ HEeBpoJfiormm»
(HaUMEHOBAHHE IIATEeXkKA) (HOMEp JIMIIEBOTO cyeTa (KOJ) IUIATelbIINKa)

®.1.0. marensimka

AI[pCC IJ1aTCIIbIIMKA

CyMmma miarexa pyo. xor. CyMmMa IUIaThl 3a yCIyTu pyo. KOII.
Hroro pyo. KOII. « » 20 .
Kacc“p C YCIOBUAMMU IIpUEMaA yKaSaHHOPI B IUIaTE)KHOM JTOKYMEHTE CYMMBI, B T.4. C CyMMOﬁ B3MMaEeMOM IJ1aThl 32 ycayru

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miiareabUKa




TUNEHUA. Kpatkoe onucaHue npenapa
JlekapcTBeHHasa chopma: ®uHronumog. Kancynbl 05 wr.

Mokasauua: PemuTTMpYIOWMA pacceaHHblid cknepo3 (PPC) — AnA yMeHbLUEHUA YacTOTbl KIMHMYECKUX 0BOCTpeHMi
GOMesHN 1 CHIKEHUA puCKa MPOrpeCcCUPOBAHNA HETPYAOCTIOCOBHOCTI.

o3bl u cnocod npumenenna: OnHa kancyna 05Mr BHYTpb 1 pa3 B cytku. He Tpebyetcss Koppekuuu [o3bi npenapara
Y NALVEHTOB C HapyLUeHVAMIA hyHKLMW MoYeK, Y BONbHbIX C MErKMIA 1 YMEPEHHBIMA HapyLLEHUAMN CDYHKLMM MedeHu.

MpoTuBonoKasaHus: [Vnep4yBCTBUTENLHOCTL K (OMHTOMMMORY WM MioGOMY [APYTOMY KOMMOHEHTY Mpenapara. :
bepemeHHOCTb 11 Mepuof, rPyAHOrO BeKapMMBaHs. SeKTMBHOCTb M Be30macHoCTb MpuMeHeHnA npenapara Mnetya®
y [eTeil W NOApPOCTKOB B BO3pacTe [0 18 fieT He yCTaHOBNEH!.

MpepoctopoxkHocTn: HeoBxopumo mpoopus KT mccrienoBaHe Mepes mpvemoM Mepeoit  [03bl  Mpenapata
1 B KOHUe 6-4acooro nepuopa Habniopeqms. Heobxomgumo mamepsats ALl u YCC Kawmblit Yac B TeueHue 6-4acoBOrO
nepuoma HabmogeHna. [JaHHble PeKOMEHHaUMM HeoOXOOMMO BLIMOMHATL Kak MMHAMYM B TeyeHue 2 Hemenb nocne
OKOHYaHA Mpvema npenapara. B cryyae BO3HUKHOBEHMA CUMMTOMOB GPamvapuTMUM W aTpUOBEHTPUKYNAPHOM GrioKadp!
2 cTenenm 1 Bbiwe wim ecnn QTc > 500Mc, a Takke, ecnv Yepe3 6 4acoB mocre OKOHYaHWA BBedeHuA npenapara YCC
COOTBETCTBYET CaMOMy HM3KOMY 3HaYeHi0 B TeueHue BCero mepuoga Habmiopenna wm HCC <45 ypapos B MHTY, TO
MaLVeHT [IOMKEH HaXOMWTLCA MOM TLLiaTeNbHbIM HaBMIOREHVEM, MOKa CUMITOMbI He WCYESHYT WIW He BymyT yCTpaHeHb!
Hamnexalymn  Mepamu. [auvieHTy, KoTopomy TPeGyeTcA MONOMHTENbHOE MeMUKaMeHTO3HOE BMeLLIaTenbCTBO nocre
BBE[IEHNA NepBOI [03bl, MOKa3aH MOHWTOPUHT [0 creaytoLero ytpa. locne mpvema BTOPOt A03bl Mpenapara CTpateria
KOHTPONA COCTOAHWNA MOXET GbITb TaKOl7\, KaK OnuCaHO BbILLE. ﬂpenapaT [vneHna® He AOMKeH MPUMEHATLCA Y NALMEHTOB
C aTpuO-BEHTPUKYNAPHOI 6NOKapoid BTOPOW W Bbillie CTEMEHM, Y MALMEHTOB C CMHAPOMOM CnaBocTVi CUHYCOBOTO y3na,
CHHO-aTpUaNbHOM OroKAmoi M3-3a piCKa PasBITUA YTPOXKAIOLUMX KU3HW HapyLUEHWA CepaedHoro puTMa. [lpenapar
Tunenna® TakKe He PEKOMEHHOBAH K MPUMEHEHMIO Y MaLMeHTOB C MOATBEPKMEHHON WLLIEMUUECKON GONesHbiO Cepaua,
MHHApKTOM MM1OKapda W OCTaHOBKO CepALia B aHaMHe3e, a Takoke Y MALWeHTOB C 3aCTOMHOM CepeHHON HEOCTATOHO-
CTbiO, LiepeOPOBACKYNAPHLIMI 3a00NEBAHNAMY, HEKOHTPOMMPYEMON apTEPUNbHON TUMIEPTEH3NEN, TAXENMbIM HEMeYeHbIM
CMHOPOMOM anHO3 BO CHE, TaK Kak BblpaeHHaa OpapukapanA omacHa Ana Takwx nauuentos. [Mpenapat wnenua® He
TIO/DKEH MPUMEHATBCA Y MALMEHTOB CO 3HA4MTENbHLIM yBenu4eHvem uTepana QT (QTc>470mc (y xeHwwH) wm >450 mc
(y MyXumH), a TaKKe y NaUMEHTOB C COOTBETCTBYIOLUMMM (hakTopamu pucka YanuHeHua wuHtepsana QT (Hanpumep,
C rUMOKANMeMMeN, TUMOMArHUEMVe/ WM BPOXMEHHbIM YAMMHeHVeM WHTepBana QT). Y MauMeHToB C MOBTOPHbIMMA
CUHKOMaIbHbIMIA COCTOSHUAMY, CMMMTOMATUYECKOi Gpaykapayeit npenapar HeobXoauMo MPUMEHATb C OCTOPOXHOCTBIO,
nop HabmniomeHveM Kapavonora. He PeKOMEHHOBaHO MpUMeHATb npenapar [WneHva® y MauueHToB, MPUHUMAIOLLMX
6GeTa-anpeHobnoKaTopbl, KanbLmesble Bnokatopsl, cHuxatome HCC, a Takke apyrve cpenctsa, cHkarowme YCC. Y Takux
MaLVEHTOB Nepef HasHaueHneM npenapata [vneHna® HeobXxomyMa KOHCyNbTaLWA  Kapavonora 1 HeoBxomumo nopo6parb
Tepanuto, He cHuatoLLyto HCC. Mpy oTCyTCTBIN Tako! BO3MOXHOCTM HEOBXOMM TLLATENbHBIA MOHUTOPUHT. Mocne npvema
11EPBOA [103bl, YMEHbLLIEHNE YaCTOTbl CEPAEUHbIX COKPALLIEHN HauMHAETCA B TedeHie Yaca C MaKCUMATTbHbIM CHIDKEHVEM
yepe3 6 uacoB. CepaguHblil PUTM BO3BPALLAETCA K WCXOHOMY YPOBHIO CrycTsl 1 Mecsl, perynspHoro mpuema npernapara.
MauvenTbl, He UMEIOLLWX B aHaMHe3e [aHHbIX O MepeHeceHHON BETPAHON ocme Wi BakumHauwmv npotus Varicella zoster
(VZV), po Havana Tepanum oBCnenytoTca inA BbiABNeHUA anTuten K VZV. Mpn OTCYTCTBAM aHTUTEN BaKLVHALMA NPOBORTCA

-
S T ATTEHTA

3a 1 wmecAu [0 Havana HHA R,

Tepanuu BO M3DEXKaHMe  MOCTBAKLMHABHbIX

ocrnoxHeHni. Ha choHe Tepanin 11 2 MecsLa nocre ee OKoHYaHyA

OTMEYaETCA CHIDKEHME U¥Cna MMMAOLMTOB, YTO MPUBOGMT K MOBBILLEHVIO pUCKa

passuTA MHekumid. Heobxommmo cobniofatb NPefoCTOPOKHOCTb y MauveHToB =65 net

(onbIT MpumeHeHuA orpakuyer). TpebyercA ocoboe HabMiOAeHWe 3a MauveHTaMu C pasBMBLLMMWCA

CUMITOMaMN MHCDEKLMOHHOTO 3a00neBaHVA, MpU HEoBXOMMMOCTI CieAlyeT PaccMOTPETb BOMPOC O MPeKpaLLieHn
Tepanun. [InA  BO30GHOBMEHWA Tepanuu OLIGHUBAETCA COOTHOLLEHME <monb3a/pucks. Ha choHe Tepamau mperapatom
TuneHna® BO3MOXHO PasBUTUE OTeKa MakyMbl, 0COBEHHO Y MALWEHTOB C HANMYMEM YBEUTA B aHaMHE3e 1 COMyTCTBYHOLLIM
CaxapHbiM [uabeTom.  PekomefyercA npoBoAMTb ochTanbMonorueckoe obcrienoBaHve [0 fledeHus, B nepsble 3-4
MeCALa, 3aTeM PeryniapHo y MauyeHToB U3 rpynnbl pucka. B cryvae passuTiA oTeka Makynbl fie4eHie npenapatom crefyer
npeKparuTb. © OCTOPOXHOCTbIO MCMOMb3YeTCA Y MaLMEeHTOB C TAKENON MEYEHOHHOM HEN0CTaTO4HOCTbH). an pasBuTUN
BbIDAXEHHOTO MOPAKEHIA MeveHn Tepania MPeKpaLLiaeTca.

B3aumopeiicTeue: He pexomeHayeTcA COBMECTHOE MpuMeHeHve npenapara [neHna® ¢ aHTMapUTMUUeCKUMM npenaparami
la knacca (Hanpumep, XvHuowH, npokavHamup) W Il knacca (Hampumep, amwopapow, cotanon). He pekomeHmyerca
HauMHaTb Tepanuio (DMHIONMMOJIOM Ha (DOHE MeveHns KanblivieBbIMM OrioKatopami, CHIKAIOLLWMA CEpaEHHbIA PUTM
(Bepanamwun, unTvasem, MBabpaouH W [p), @ Takke [pyvMM npenapatamu, CMOCOOCTBYIOLWMM CHinkeHio “CC
(Hanpumep, aurokcuHom). C OCTOPOXHOCTBIO MCMONb30BATL  C MPOTMBOOMYXOMEBLIMK, VMMYHOCYMPECCMBHBIMK UK
VMMMYHOMOZYNMPYIOLLMIA BO BPEMs 11 CMYCTA 2 MecALia Nocre 0KOH4aHA Tepanii. C 0CTOPOXHOCTBIO MPU CMeHe  Tepaniy
Yy MaLVeHTOB, paHee Mony4aBLLMX fleKapCTBEHHbIE Mpenapartbl, MOfaBNAOLLME UMMYHHYIO CUCTEMY, TaKue Kak Hatanvsymat
W MUTOKCAHTPOH. He CrieayeT NPoBOAUTL MMMYHW3ALMK) XMBbIMK BaKLIMHaMW. Bo BPEMA Tepanun Npenaparom, a Takke
B TeYeHie 2-X MeCALEB Mocne MPeKpaLLieHna NeveHna (IHIONMOAIOM  BaKLMHALMA MOXET ObiTb MeHee 3(hcheKTBHOI.
MoGoyHoe peiicTBue: >10%): WHcbeKUMM, Bbl3BaHHbIE BMPYCOM rpunna, ronosHas 6onb, Auapes, Gomb
B CIIMHe, MOBbILLIEHNE aKTMBHOCTU <IeYeHOHHbIX> (DEPMEHTOB, KalLefb. -10%): GPOHXMT, CUHYCHT, FaCcTpOSHTEPMT,
VMHCDEKLWY, Bbi3BaHHble BIPYCOM repneca, rpubkosad WHAeKLMA, OpapuKapava, ronoBOKDYXEHWe, MapecTess, MUrpeHb,
aCTEHNA, 3K3eMa, anomeuws, KOXHbIA 3y, CHWKEHWe Beca, OblLLKa, Jerpeccus, 6onb B rmasaX, HEYETKOCTb 3PEHud,
MOBbILLEHNE apTEPUANBLHOTO  [iaBMeHNs, neiikoneHns, numconenns. Hevacto (<1%): NMHEBMOHWA, MaKynapHblii OTek

| . V30MMpOBaHHbIE Cllydan monHoi AB-Briokambl, CMOHTAHHO —paspeLualoLLenca,
Habniopanich B TeyeHe 6 4acoB mocrie Mpuema npenapara.

®opma Bbinycka : Kancynbl 0.5Mr, no 7 u 14 kancyn B 6ructep 13 MBX/MBIX. Mo 2 ww 7 6muctepos no 14 kancyn
(kaneHmapHaa ynakoska); no 1 6rmctepy no 7 Kancyn (nepcopvpoBaHHbIA BrcTep) BMECTE C MHCTPYKLMEN MO NPUMEHEHUIO
MOMELLIZIOT B KapTOHHYIO Mauky.
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2% AkTunuse’

aJsitennasa
«... OIS NALMEHTOB, NPOLUEALLINX 5 L N
KYpC neyeHus Axtunusze, ~ Ha 30% " .*'
NOBbILIAETCS BEPOATHOCTb NOSIHOIO
BOCCTaHOBNEeHUs pu3nyeckom
aKTUBHOCTM MJIN COXPaHSAIOTCS
NULLb MUHUMATIbHBIE HapYLUEHUS
B TeYEHMe Tpex MecsLeB nocne
NepeHeceHHOro UHCYNbLTA...»

B cnyyae BBegeHus npenapara
B T€YEHMe YeTbipex C NOSIOBUHOM
4acoB nocne nosiBJIeHUs
CUMMTOMOB’

AKkTnnnse®

Mpenapat AKTUnuse ogoobpeH K NPUMEHEHMIO
YnpasneHnem CLLUA no KOHTpOIO 3a NpoayKTamMmm

1 nekapcTBeHHbIMU cpeactBamm (FDA) B 1996 1.
MprmeHeHne AKTunuae y 60s1bHbIX C OCTPbIM
VLLIEMUNYECKNM NHCYILTOM 0000peHo PeaepanbHOi
cny>x601 No Haa30py B chepe 34paBOOXPAHEHUSA U
COuMaNbHOro Pa3BnUTUS.

Mpukas ot 21.03.05 Ne592-Mp/05.
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