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Kinanyeckas HeBposiorus

bavkaiinme v oToajeHHBIE
pE3YJIbTaTbl CTCHTUPOBAHUS

ITPOKCUMAJIbHBIX OTACTIOB BETBEU
AYI'N AOPThI

3.A. Cycmuna, A.O. Yevetkun, T. 1. Kynnesny, C.1. Ckpbines, C.B. ITpouxknuii,
A.10. Komees, B.JI. IIlunakun, O.B. Jlarona, A.B. Kpachuko

Hayunwiii yenmp nesponoeuu PAMH (Mockea)

Komnaexcroe kaunuko-yavmpassykosoe uccredosanue nposedero 29 nayuenman do u nocae cmernmuposarus 29 nookarouuynsix apmepuil (IlkA) u dgyx
naeue2on08Hbix cmeoaos (I11C). B 28 cayuasx nopasxcenue I[IkA/IIC bbir0 npedcmagaero cmerosamu u 6 mpex cayuasx — okxnosueil [IkA. Knunuka ep-
melpanbho-0a3unspHoli HedoCMamouHoCu U (UAl) uiuemuy éepxreli koneurocmu umena mecmo y 97% 0oavhbix. Yibmpazeykoeas OuazHocmuka cocmosHus
semeell dyeu aopmul NOKA3GAA BbICOKYIO UHGOPMamueHocmb Memoda 6 evissaeruu cmenenu nopaxcenus IxA/TITC. Cmenmuposatue mexHu4ecku ycneuiHo
gvinonneno 6 94% cayuaes. B dunamuie obcaedosaro 27 (93%) nayuenmos npu cpednem cpoke nadarodenus 16 mecayes [12, 30]. Ipu nposedenuu ysemoso-
20 OYNACKCHO20 CKAHUPOBAHUS pecimeno3 eviseaer 6 18,5% Habarodenuii (nsmo 0oavHbix). Pecmenosbi (b KAUHUYECKU ACUMIIMOMHYIMU Y MPeX U3 namu
nayuenmos. Kypenue 0ka3anoc eOUHCIMBeHHbIM CIIAMUCTUHECKU 3HAYUMbBIM (HAKMOPOM PUCKA, ACCOUUUPOBAHHBIM C PECIEHO30M.

Kotouesbie cJioBa: cTeHO3bI M OKKITIO3UM BETBEH YT A0PThl, CTEHTUPOBAHKE, TO3BOHOYHO-TIOAKIIOUMYHbII CTUII-CHHAPOM,
1IBETOBOE AYIIEKCHOE CKAHMPOBAHIE, PECTEHO3

KKITIO3MPYIOIIHE 3a00/IeBaHISI BETBE TyTH aOPTHI,

B YaCTHOCTU MOAKIIOYMYHBIX apTepuii (ITKA) u

miederosioBHoro crBosa (ITI'C) yacto HabmopaoT-

cs1 y TAIIMEHTOB ¢ MHOXKECTBEHHBIM MTOPaXCHUEM

apTepUabHOTO pycia W BCTPEYaroTcsl MpUOIU3U-
TesbHO B 17% cllydyaeB CUMIITOMHOIA TTaTOJIOIMY MArMCTpalb-
HBIX apTepHii TOJIOBEL. Y ManneHToB ¢ marosiorueit [IkA/TIIC
MOTYT Pa3BUTLCS KIMHMKA BepTeOpabHO-0a3UISIpHON HeIo-
cratrouHocti (BBH) BeencTBre mo3BoHOUYHO-MOAKIIOYUYHO-
ro crun-curapoma (I CC), BO3HUKHYTH UIIIEMUS PYKH C BO3-
MOXHOH 3M00/M3alell B AUCTAIbHOE apTepuasbHOE PYCIo
WM TIPOSIBUTHCH CUMITOMBI KAPOTUIHOM HEAOCTATOYHOCTH B
CBSI3U ¢ aMOoueli B OacceitH BHyTpeHHel COHHOM apTepuu B
cnyvae mopaxenus II'C [1, 13, 18, 23-25].

B mocnemnue mecartmneTwst B TepedeHb PEKOHCTPYKTUBHBIX
COCYIUCTBIX OTePALUii C YCTIEXOM BHEAPSIOTCS SHIOBACKYIISIP-
HbI€ METOJIbI AHTHOILIACTUKHU, KOTOPBIE CTaIM JOCTONHOM alb-
TEPHATUBOM OTKPBITHIM XUPYPIMIECKUM BMEIIATEITBCTBAM.
Hcnonb3oBaHue CTEHTOB B IOMOJHEHUE K OaTTOHHOI TuiaTa-
M Havanoch ¢ 1990 r. u yaydmmno 3(p@eKTUBHOCTh Kak
HETIOCPEICTBEHHBIX, TaK 1 OTHANICHHBIX PEe3yIbTaTOB 3HIOBAC-
KyJISIPHBIX OTlepalnii. YcTaHOBKA CTEHTa MPefoTBpallaeT OCT-
poe 3aKphITHE cOoCyda IMocje ero OaJUIOHHON muaaTalui,
YMeHbBIIAeT YacTOTy MMCTATbHON SMOOTWHU (hparMeHTaMU
OCTaBIIeHCS OJISIIKM, SIBISETCS METOJOM BBIOOpA B JIeYEHUN
BO3HUKIIIEH B XOI€ SHIOBACKYISPHOTO BMEINATEIbCTBA TUC-
CEKIIMM COCYy/la, CHMKAeT 4acToTy pecteHo3os [5, 10, 12, 14].
Mo raHHBIM pa3HBIX ABTOPOB, TEXHUYESCKUIA yCTIEX TIPU CTEHTH -
poBanuu gocrturaercs B 90—100% HabioneHuii B ciydae cTe-
Ho3a [1kA u B 70—100% — mipu ee okkmiosuu [2, 3, 9, 10, 14, 15,
17, 19, 21, 22]. OgHako 10 CUX MOpP HET YETKHUX JAHHBIX O
JacTOTe Pa3BUTHS PECTEHO30B M KIMHMUYECKON TMHAMUKE
COCTOSIHUS MALIMEHTOB B MOC/EO0NEPALIMOHHOM MEPUO]IE.

Llenp Hamero mccnenoBaHUS — OLCHNUTH OMKAKIIIE U OToa-
JIEHHBIE PE3YJIBTAThl CTEHTHPOBAHMS IPOKCUMABHBIX OTIENIOB
BETBEI TyTW A0PTHI 10 JaHHBIM KIMHIMYECKOTO 1 YIBTPa3BYKO-
BOTO MCCJIEIOBAaHUIA.

XapaKTepHCTm(a 00JIBHBIX H METOA0B UCCJICTOBAHUA

B nccienoBanme ObUTH BKITFOYEHBI 29 MarieHToB (18 MyXumnH 1
11 xeHIIMH) B Bo3pacte ot 48 10 82 net (63,8 £ 8,7). 3a mepron
¢ 2003 o 2009 . 6baTOHHAST AHTHOILIACTUKA CO CTCHTHPOBA-
HUEM BbIMoJHeHa 27 60nbHBIM Ha 29 TIKA (1BYM MmalueHTaM ¢
JIBYX CTOPOH), M3 HUX B IIIECTH CIIy4asiX — B COYCTAHUH C OTHO-
CTOPOHHMM CTEHTUPOBaHMEM TO3BOHOUHBIX apTepuii (ITA).
JIByM TallieHTaM Takxxe MpoBeleHO BMemaTenbeTBo Ha [1TC.
[Moka3aHusIMKM K BBITIOJTHCHWIO 3HIOBACKYISIPHOTO BMeIla-
TeJbCTBA ABNISINCE: 1) KnuHuYeckas kaptuia BBH u remonu-
HaMuuecKu 3HauuMbIi cteHo3 | cermenTa [1KA; 2) mopaxeHue
I cermenTa I1kA nipu Hamuuuu [MITCC He3aBUCKUMO OT CTENIEHU
MOPAXCHUS W TSLKECTH KIMHIMIECKON KapTHHHI 3a00JICBaHMS,
3) creno3 IkA, compoBoxnaromuiicss BbIPaXeHHONH U Tpo-
TpecCUpyIolieil MImeMuell PyKM Ha CTOPOHE IOPaXKEeHWS,
4) remoguHaMuuecku 3HauuMblil cteHo3 T1T'C HezaBUCHMO OT
KIMHUYECKHX TTPOSIBIICHUIA.

O0BbeM MccenoBaHUs 10 OTepallii BKIOYAl OLEHKY HEeB-
POJIOTMYECKOTO CTaTyca, IIBETOBOE MYMJIEKCHOE CKaHMUPOBa-
nue (LIJIC) BeTBeii ayrm aopThl, MarHUTHO-PE30HAHCHYIO
WM KOMITBIOTEPHYIO0 TOMOTPa(Iio TOJJOBHOTO MO3Ta M IHar-
HOCTHUYECKYIO LiepeOpaibHyl0 aHruorpaduio Hemocpen-
CTBEHHO Iiepes BMemaTteabcTBOM. CTermeHb M TPOTSKEH-
HocTh nopaxkeHus [TKA unu I1T'C paccyuThiBaIuch MO AaH-
HBIM PEHTTCHOKOHTPACTHON aHTUOTPadUU C IOMOIIBIO
KOMITBIOTepHO# mporpaMMbl. [TepBryHast olleHKa pe3yJibTa-
TOB CTEHTHPOBAHUS IMPOBOAMIACH HEMOCPEACTBEHHO BO
BpeMsI HIOBACKYIISIPHOI omepanuu. B onmxaiiime u otaa-



OPUIVHATIBHBIE CTATBI. KnuHideckas Hesposoris

JICHHBIC CPOKHU IIOCJTE OINEPaliy MPOBOIMINCH KIMHUKO-
HeBpoJoruueckuit ocmorp u LIJC.

B 20 (61%) cnyvasix ObIIM YCTaHOBIEHBI GaTTOHOpACIIHUpSIE-
Mmble cteHThl (Genesis — 16, Jostent — 2) u B 11 (39%) ciydasx
— caMmopacliupsieMble HUTHHONOBBIE cTeHThl (Precise — 6,
Zilver — 8, Protégé® Rx — 1, Xact — 1). B cemu cmyuasx
KCIOJIb30BAIM CTEHTBI POTSXKEHHOCTBIO 20 MM, B 24 cydasx
— 30 MmM. [liaMeTp CTEHTOB BO BceX ciiydasix coctaBu 10 Mm.

B TeyeHune mATH CYTOK TMOCJIEe BMENIATEbCTBA BCEM TTallMeH-
TaM TIPOBOJWIM KIIMHUYECKOE U YIBTPa3BYKOBOE MCCIIENIOBA-
Hus. B cpoku ot mectu 10 68 Mecaues oocaenosano 27 (93%)
MaluMeHTOB, U3 HUX 15 — 4yepe3 11ecTh MecsileB, 28 — B CPOK
ot 12 10 36 Mecs1EeB U ceMb — B CpOK cBbIIE 36 Mecsues. K
HACTOSIIIEMY BpEeMEHM MHWHHMAJIBHBIA CPOK HaONIONCHUS
cocraBun 12 mecsues. [TpoBoauiacs aHanu3 ¢GpakTopoB, KOTO-
pbie MOTJIM OBITH CONPSIKEHBI ¢ pa3BUTHEM pecTeHo3a. K HuM
OTHOCHJICH: MPOTSDKEHHOCTh MCXOMHOTO MOPAaXeHUs B apTe-
PMU; HATMYKME OCTATOYHOTO CTEHO3a HeMTOCPEICTBEHHO MOCIe
orepaluu; TUIT CTEHTa; PaclpoOCTPaHEHHOCTh aTePOCKIEPO-
THYECKOTO0 TopakeHus (MieMuieckast 001e3Hb cepaia, CHH-
apom Jlepuina); (akTopsl pucka aTepocKiepo3a — apTepu-
anpHas runeptonust (Al'), rumepxonectepuHemus (I'XC),
KypeHue, caxapHblii fuabet (CIL), MyXcKo# moJ.

Craructuueckasi 00padoTKa pe3ynbTaToB MPOBOAMIACH C MIPHU-
MEHEHHEM [aKeTa KOMIIbIOTEPHBIX IIPUKJIAMHBIX IIPOrPaMM
Statistica, Bepcust 6.0 (StatSoft, CIIIA). ITpu 3ToM 119 aHaIKM3a
KOJIMYECTBEHHBIX TPU3HAKOB MPUMEHSIIUCH CIIEAyIONIMe Hella-
paMeTpUyecKue METOJbL: aHaIM3 CBA3M (KOPPEJSILKU) OBYX
npus3HakoB (Meton CriMpMeHa); CONocTaBIeHUE ABYX U Tpex
HE3aBMCUMBIX IPYII M0 KOJMYECTBEHHOMY MPHM3HAKY (COOT-
BETCTBEHHO C McMojb3oBaHueM U-kputepusi MaHH—YuUTHM);
omnucaresibHasi cTaTucTuka. CpaBHEHUE TPYIIT MO KauyeCTBEH-
HBIM TpU3HAKaM IPOBOIMIOCH C MCIOJIb30BAHUEM TOYHOIO
kputepuss @umepa (TK®) u xpurepust Xu-xBagpat (y?).
CTaTUCTUYESCKUMU 3HAYMMBIMU PE3YJIbTaTaMM CUMTAIM JaH-
Heie ipu p < 0,05.

Pe3synbraTs

B doonepauuonnom nepuode B 22 (76%) HabmoneHusix u3 29
MMeI MeCTO KIMHUYecKue mposienennss BBH, u3 Hux y tpex
0OJIbHBIX — BCJIEICTBUE MEPEHECEHHOTO UIIEMUYECKOTO Hapy-
IIEHUSI MO3TOBOTO KpoBooOpamieHus. B miectu ciydasx
otMevanu codyetanue BBH ¢ umemueit pyku I crenenu,
cormacHo kiaccudukauuu A.B. Tlokposckoro [4]. ¥V miectu
(21%) GOJIBHBIX BBHISIBICHBI CUMITTOMbI M30JIUPOBAHHON HIlle-
MMM BepxHell KoHeuyHoctH | cremenu. KimHuuecku acumri-
TOMHOM Obia ofHa (3%) maLueHTKa.

Paznuia aprepuansHoro napnaeHus (AJ]) Ha pykax > 20 MM pT. CT.
BoisiBlIeHa Y 15 (62%) malueHTOB M COCTaBUJIAa B CpeIHEM

32,1 £ 10,6 MM pT. CT.

OCHOBHBIM 3THOJIOTMYECKUM (PaKTOPOM MOPAKEHMs TPOKCH-
MaJIbHbIX OTIEJIOB BETBEW AYrM aOpThl BO BCEX CJIydasx ObuI
aTtepockiepos. Benyiiye hakTtopsl prucka pa3BUTHSI aTEPOCKIIe-
po3a B rpyiie o0cIeq0BaHHbIX OOMbHBIX TOKA3aHbl Ha puUC. 1.
YV nopapisionero 0OJBIIMHCTBA MALUEHTOB ObUIM BBISBICHBI
AT (83%) u I'XC (72%), nosioBuHa MAlMEHTOB ObLIN KypUJlb-
mukamu (48%), 1 TOJIbKO HeOOoJIbIIast YacTh GONBHBIX CTpaaa-
aa CII (17%). [onapnsiioniee 60nbIIMHCTBO HalieHToB (97 %)
uMelH 1Ba 1 0ojiee GakTOpoB PUCKA PAa3BUTHUS aTEPOCKIEPO3a.
ComnyTcTByOILIME CEPAEYHO-COCYIUCTIE 3a00MeBaHMsI ObUIN

CTeHTMpOBaHMe NPOKCUMANbHLIX OTAEN0B BETBEN [yrn aopThl

Ar
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puc. 1: YactoTa dhakTopoB pucka atepockiepo3a y BonbHbix ¢ nopaxeriem MkA/MIC

nipencTapiieHbl B 41% ciydaes (12 MalmeHToOB) MIIeMIYECKON
Oose3Hblo cepaua U B 28% ciydyaeB (BOCEMb MALUEHTOB) —
cuHapomoM Jlepuina.

[Mo manubeiv LJIC B 27 (93%) HabmomeHUSIX MMENO MECTO pac-
IPOCTPaHEHHOE aTePOCKIEPOTHYECKOE IMOpaxKeHUe BETBEM
JlyTM A0PThI, U TOJIBKO Y IBYX (7%) OOJbHBIX BBISIBICH U30JM-
poBaHHbIi cTeH03 [TKA. CTeHO3 BHYTpeHHE! COHHOI apTepun
tonee 50% BbisiBIEH y fecsiTh (34%) TALIMEHTOB U OKKITIO3US —
y st (17%). Y 12 (41%) 601bHBIX 00HAPYXEHO COYETaAHHOE
arepockiepoTnaeckoe mopaxenne [MTkA/TIT'C u ITA: 13 cteHo-
30B I1A Gostee 50% u 2 oxKI031H (y Tpex HalXeHTOB ABYCTO-
poHHss narojorust [1A).

OueHKa cTerneHy 1 JToKanu3ay nopaxenus [TKA 1o faHHbIM
LJAC cBunetenbcTBOBam 0 Hamauuu B Tpex (10%) ciydasix
cerMeHTapHoM OKKI03uK 1 B 26 (90%) — creHo3a ot 52 10 98%
(B cpenHeM 74,3 + 14,1). 3HaUMTEIbHO Yallle BHISBISIUCH CTe-
HO3 (OKKJITI031s1) NeBoii [TKA, yem nipaBoii (83% u 17% cnydaen
COOTBETCTBEHHO). TonbKo B oHOM (3%) ciiydae cTeHO3 JIoKa-
mazoBajicst Bo BropoM cermente TTkA. Crenos II'C 85-90%
OBLT BBISBIIEH Y IBYX OOJIbHBIX.

[Matomorus B IkA u II'C mpuBomia B 25 (86%) nalmone-
Husix K Bo3HukHOBeHMI0 [ITTCC: HayanbHOTO — B JIEBATH,
MEPEXOIHOTO — B JIEBATH U MOCTOSIHHOTO — B CEMHM CJIydasx
(tabm. 1). Kpome Toro, B 0MHOM HaOTIONCHNAN TIPY ITOPAKCHUN
[ITC BbIIBIEH COHHO-MOIKIIOYMYHBIA  CTUI-CUHIPOM.
CrereHb CTeHO3a Y MAIMEHTOB C JIATEHTHBIM CTUJI-CHHIPOMOM
ObLTa 3HAUNTETHHO HITXKE TI0 CPABHEHMIO C OOIBHBIMH C TTOCTO-
SIHHBIM CTHII-cuHApoMoM (61,4 £ 5,8% mporus 95,5 + 6,8%;
p < 0,001). ITonyyeHa cTaTUCTUYECKU 3HAYMMAsT acCOLMALIMS
mexny HammaueM [MIMCC u KIMHIIECKUMHA TIPOSIBICHUSIME
BBH (TK®, p =0,002).

BbisiBieHa cTaTUCTHYECKM JOCTOBEPHAS! 3aBUCHMOCTb MEXIY
creneHblo cteHo3a I cermenrta IIKA (mpu OmHOCTOPOHHEM
nopaxenuu) 1 Bugom [IIICC (p < 0,001, Rs=0,75). [Tonyyena

Tabnmua 1: By n03BOHOHO-TOKTIOHMYHOMO CTWA-CUHAPOMA (0 fankbim LUC) B
33BMCUMOCTI OT CTEMEHW CTEH03a M0 JAHHbIM PETrEHOKOHTPACTHOM

aHruorpadmm
CreneHb cTeHo3a, |  Vps B mecTe T KDOBOTOKA 10
Bup % CTEeH03a, CM/C nxA[:;o BTODOM
nnce (M = SD; (min, max, cemem‘;
min, max) M + SD)

5 — MaruCTpaibHbIi
JlaTeTHbiiA (n = 9) 595’3_162’9 161253_12?(1)’1 4 — MarucTpanbHbIi

U3MEHEHHbIA
6 — MarvcTpabHblil

Mepexontbiit (n = 9) 746%—458;3 231%_):233'5 V3MEHEHHbII
3~ KonnatepabHbli
MocTosHHblil (n = 7) 93’55_?06()’8 29277’8_1328'9 3~ KonnatepabHbii
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puc. 2: CTEH03 MPOKCUMANHOO CErMeHTa IEBOiA MOAKITIOYMYHON apTepuu;

A - L1BETOBOE AYNMIEKCHOE CKAHUPOBAHME (CTPEAKAMM YKasaHbl CTEHKY COCYLa);
b — PeHTTeHOKOHTpacTHas aruorpadms

KOppETISIIUsS MeXIy BUIOM CHHAPOMa OOKpaIbIBaHWS U TIOBHI-
IIEHNEM CHCTONMYECKON CKOpOCcTH KpoBoToKa (Vps) Ha ydacT-
ke creHosa (p = 0,0017, Rs = 0,59), a Takxe pa3uuueit A/l Ha
pykax (p <0,001, Rs=0,79). He 3apukcrpoBaHO HaIMYMUSI CUH-
JIpoma obKpanbiBaHus Y yeThipex (14%) malueHToB: y OXHOTO
6ospHOTO cTeHO03 [TKA coctaBut 50%, y OIHOTO — JieBast [TO3BO-
HOYHasl apTepyst OTXOAKJIa OT JIYTH aOPThI, Y OJHOI0 — UMEJIACh
OKKJIIO3USI TOMOJIaTEPaIbHOM TTO3BOHOYHOM apTepUM U €IIe B
OHOM ciydae cTeHo3 T1KA JoKaIu30Baics BO BTOPOM CerMeH-
Te (nucTanbHee oTxoxaeHus [1A).

JlaHHBIC PEHTTEHOKOHTPACTHON aHTHOTpa(uy ITONTBEPIMIN
peayabratbl LIJIC B 100% cnydyaeB. CoBraneHue OLIEHOK HaJln-
qyus, Jokanuzauuu v creneHu nopaxeHus ITkA/TITC mo
anruorpaduu u UJC cocrasuio 100% (95% AU [88—100%])
(puc. 2). [TporskeHHOCTH cTeHO03a (oKKmo3un) [TkA u ITI'C o
JAHHBIM aHTHorpaduu kosebdanach ot 0,9 10 2,7 cM (B cpenHeM
1,7 £ 0,5). IIpoOHTMPOBAaHHBI CTEHO3 BBISIBIEH B BOCHMHU
(26%) ciyuasx.

bauxcaiimue pezyavmamet. 1o naHHBIM aHrHOrpacduu 6asIoH-
Hasl aHTroruiacTuka co creHtupoBaHueM [TKA/TITC Texnuye-
CKU yIauHO Obljia BbioaHeHa B 29 (94%) ciydasix: py CTEHO-
3ax — Ha 27 apTepusiX U pU OKKITIO3USIX — Ha IBYX apTepusix. B
22 (76%) cny4asx CTeHT ObLT pacrpaB/ieH 10 JUAMeTpa MHTAKT-

Horo yyactka ITKA/TITC, u B cemu (24%) ciyvasx auameTp
MPOCBETa CTEHTA OCTaBayics MeHbIle Ha 15—29%. B pesynbrate
BMEIIIATEIbCTBA CPEHUE 3HAYEHUSI CTEHO3a YMEHBIIWINUCH C
74,3 £ 14,1% no 5,3 + 10,4% (0—29%), p < 0,001. Hu y oxHo-
TO TIAllMEHTa HE OTMEYECHO CYLICCTBEHHOW pasHMIbI AJl Ha
pyKax.

Xupypruyeckue ocioxHeHus umean mecto y tpex (10,3%)
6onbHBIX. B omHOM (3,4%) ciydae mpoum3olia MUTPAIUs
CaMopacIIMpPSIONIErocss HUTUIOHOBOTO CTEHTAa W3 TPaBOi
[TIkA B OproliHyI0 aopTy ¢ (UKCalluell CTeHTa TUCTaJIbHEe
OTXOXIECHHUS TIOYEYHBIX apTepyid. [IpMIMHOI MUTpAIIK CTEH-
Ta OBLTO OTCYTCTBHE MEXaHM3Ma (PMKCALMK CTEHTA B JOCTaB-
JISTIOLIEN CHCTEME, YTO TPHMBENO K €ro MpeXIeBPeMEHHOMY
PacKphITHIO. MUTPUPOBABIIMIA CTEHT OBLT Cpa3y Xe ynajieH, 1
MALKEHTY YCIENTHO MMPOBEAeHO MMOBTOPHOE CTEHTHPOBaHue. B
IByX (6,9%) ciydasix mpousonuia guccekuus neoit ITKA: B
TepBOM — TIPM TIPOBEICHWM TPOBOTHMKA CYOMHTUMAJIBEHO
qepe3 30HY OKKJTIO3UH, BO BTOPOM — IIPOJIOHTHPOBAHHAS JIUC-
ceKIus (0KoJIO 8 ¢M) MPM MPOXOKIEHUU MECTa CTEHO3a MpPO-
BOJHUKOBBIM KaTeTepoM. B 000Mx ciiydasx mocie YCTaHOBKU
cTeHTOB coxpaHmics creHo3, 50 1 30—35% cooTBeTCTBEHHO.
[TanueHTKe ¢ MPOJOHTMPOBAHHOM JAMCCEKIMEN MOTpedoBa-
JIOCh YCTAHOBUTH ITOCJIEIOBATEILHO TPU CTEHTA JUISI PEMOJIETTH -
pOBaHUS MIPOCBETA APTEPHN.

puc. 3; Buayanusauys npasoit MOAKMIOYMYHO apTepum B B-pexuve:

A = 110 Onepauu: aTepocKNeNoTUyeckas BRsiLKa B AUCTAIBHOM OTAENE MNEYErofoBHOO CTBO-
112 C MepexoaoM Ha YCTbe NOAKMIOYMYHOI apTepun, NpUBOAsLLAs K cTeHo3y 70-75%;

b — nocne onepauwv: azieksatHo pacrpaBenHbiii CTEHT (yKasaH CTpenkamm)
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Tabnmua 2: KnuHuyeckoe cocTosHue BoNbHbIX 10 1 MOCAE CTEHTUPOBAHMA

[lo onepa-
" Mocne onepauuu
Kn BepreOpanbHo-0asunapHas HepocTaTouHocTs | Mwemus pyku
MHU-
Yeckmi perpecc Ges | oronar.
AVHaMK- ecTb | Her
RUATHOS I onmblit | wacTvumeii | gy | AMHamiKa
BBH B
(n=14) 4 5 2 3 14
BBH +
VILEMMS PYKV 4 1 - 1 - 6
(n=6)
Vwemms pyki _ _ _
n=5) i 2 4
AcumrromHble _ _ _ _ - 1
(n=1)

[Tposenenue LIJIC B TeueHre MEepBBIX MATHU AHEI OCIE omepa-
LMK TI0KA3aJI0 XOpolliee BOCCTAHOBICHUE TIPOXOAUMOCTH [TKA
u IIT'C B o6aactu crenta B 30 (97%) Habmonenusix (puc. 3). B
onHoM (3%) ciyuae B [1KA ObLT BBIsIBIICH ocTaTouHblii (50%)
cTeHo3 ¢ HanmuueM jateHTHoro TITICC.

CTeHT BU3yalIM3MpOBaIM Ha BCEM MPOTSKEHUM B 11 ciydasx B
ITkA u B omHoM cityuae — B [1I'C, ¢parmMeHTapHo — B 16 ciy-
yasix B [TkA u B oqHoM ciyyae — B [1T'C, cTeHT He BU3yanu3u-
poBajics B ABYX ciayvasix. BHyTpeHHuMit nuameTp creHTa B [TKA
cocraBmi 7,9 = 1,1 mm (ot 6,2 10 9,8 mm), B TITC — 8,91 9,9
MmM. CpenHue 3HaueHUs Vps B CTEHTE MO CPABHEHUIO € 0OTIe-
PAIIOHHBIM CTEHO3MPOBAHHBIM YUYaCTKOM CHU3MINUCH B [1KA ¢
215+ 60 no 113 + 35 cm/c, B III'C — ¢ 270 1 300 go 165 u 150
CM/C COOTBETCTBEHHO. [IpOM30IIII0 BOCCTAHOBIEHNE MAarKCT-
pajbHOro TUMa KpoBoToKa B IIKA M aHTerpagHOro Hampanie-
HUS KPOBOTOKA B roMoJiatepaibHoii [TA 1 COHHBIX apTepusIX.

Bo Bpems TipoBeieHNST BMELIATEIBCTBA M 0 MOMEHTA BBITIHC-
KU 113 CTAIIMOHApa He ObLIO 3aMKCUPOBAHO HU OTHOTO CIydast
MOSIBICHMsS] HOBOM CHMITOMATHKM CO CTOPOHBI BETBEil Myru
AOPTHI.

Omoaaennvie pezyabmamot. JJaHHble KTMHUYECKOTO 00C/€10BA-
Hus 27 nauueHtoB (93%) mpu cpeaHeM cpoke HabogeHus 16
[12, 30] mecsueB npeacrapiaeHsl B Tab. 2. Kak cnenyer u3 naH-
HBIX Ta0MUIIBI, 13 20 MAIMEeHTOB, KOTOPHIE 10 OIepalliy MMeIT
KInHu4eckue npossieHnss BBH, monoxurenbHast [MHAMKKA B
BUJIE MIOJTHOTO JI0O YaCTUYHOTO perpecca CUMIITOMOB OTMeYe-
Hay 14 (70%), KTMHMIECKOE COCTOSTHUE OCTaBaJIOCh TIPEKHUM
B IBYX ciydasx (10%). OtpuliaTebHast JMHAMUKA BhISIBICHA Y
yeThipex (20%) GOJIbHBIX.

W3 1miectv manmeHTOB ¢ YaCTUYHBIM PErpeccoM CUMIITOMOB
BBH nocie crentupoBanus T1KA y IBYX UMeT MECTO CTEHO3
A 10 70%: y omHOro 60JbHOTO — ABYCTOPOHHMIA cTeHO3 [1A,
y OIHOIo — pecTeHo3 creHTupoBaHHoi ITA okomo 60%. U3
JBYX OOJIbHBIX 0€3 KIMHUYECKOTO YIYUIIEHUS B OTAAIEHHOM
Teproae B OMHOM CITyJae TakKKe MMEJICS COYCTAaHHBIM CTEHO3
ITA 60—70%, u eiie B OHOM — NPUYKMHA YCTOMYNUBOCTU K-
Huyeckux nposisneHuil BBH He Obita ycraHosneHa. B rpymmy
MAIlMeHTOB C OTPUILATENbHONW TWHAMUKON BOIIM YETHIPE
MalMEeHTa C BpeMEHHBIM YJIy4IlIeHUEM COCTOSIHUS cpa3sy Mocie
orepaluu, HO ¢ TIOCIENYIOLIMM BO30OHOBIEHIEM CUMIITOMOB
HEeJIOCTaTOUHOCTH KpoBooOpamieHus: B BBC, koTopbie Oblin
00YyCJIOBIEHbl HapacTaHUEM OKKJIIO3UPYIOIIETo MOopakeHus B
BeTBsIX Ayru aopthl (1o aaHHeiM LJIC). Tak, oguH OG0sbHOM
MepeHec MIIeMUYeCKU MHCYJIBT B CTBOJIC MO3Ta uepe3 TPH

CTeHTMpOBaHMe NPOKCUMANbHLIX OTAEN0B BETBEN [yrn aopThl

rojia IocJjie oneparuu BeaenctTsue 3akynopku [1A Ha GoHe yxe
UMeIoLIelcs OKKITo3uu aApyroit [1A, y omHOro manueHTa pas-
BUJICSI CTEHO3 ITPOTUBOIIOIOXHOI [TKA ¢ ImosiBiIeHIEM CHHIPO-
Ma 00KpaIbIBaHUS, Y OMHOTO — MPOU30IILIA OKKIIO3MSI CTEHT-
posaHHoi#t ITA, n'y ogHoro 60sbHOro B 1A pa3Buiics pecteHo3
B creHTe 0Koj0 90%. Bmepsbie Bo3uukiu cumnrombl BBH
TocJie onepalyy y OIHOTO MallMeHTa Ha (OHEe pecTeHo3a B
II'C 6onee 80%; y 3T0r0 ke 00ILHOrO MOSBUINCH TPAH3UTOP-
HbIE MIIeMUYeCKe aTaku B OacceiiHe mpaBoii cpeHel MO3ro-
BOI apTepuu.

W3 27 marmenToB y Tpex (11%) Oblna 3apuKcpoBaHa pa3HUIIa
AJl Ha pykax O6onee 20 MM pT. CT., OOYCJIOBJICHHASI PECTEHO30M
ITxA (nBa HaOmomenus1) u I1I'C (omHo HaGmromeHue). [Ipu
3TOM TOJIbKO JIBa MallMeHTa MPeIbsBISIN Xal00bl, XapaKTep-
HBIE TS MIIIEMUH PYKH.

He ObL10 KIMHMYECKUX CUMIITOMOB KakK /10, TaK U MOCJE OIle-
palyy y OMHOM MALIMEHTKH.

Pectenos ot 60 10 85% BbisiieH y naty (18,5%) manueHTOB:
TIOCJIe CTEHTUPOBAHUSI TI0 TIOBOAIY cTeHo3a [TKA — y Tpex 601b-
HBIX, oKKmo3un [TKA — y ogHoit 60sbHO# 11 cteHo3a [1I'C — B
onHoM HabmwoaeHuu (puc. 4). KavMHMYecKH acHMITOMHbIE
pecTeHo3bl Habmogaau y Tpex u3 natu naunueHTon. TTTICC
PETUCTPHPOBAJICS Y TPEX MAIMEHTOB: B OMHOM CITyJyae JJaTeHT-
HBI U B IBYX — MEPEXONHBIA. Y ABOMX OOJbHBIX CHHApOMA
00KpasiIBaHMS He HAOJIONAIN: Y OMHOTO TAaIleHTa Pa3BUICs
CyOTOTANIBHBII CTEHO3 ToMoMaTepanbHoii [1A u erre y omHOTO
pecTeHo3 ObLT BO BTOpoM cermMeHTe TTKA.

Takum 00pa3oM, KIMHMYECKOE COCTOSIHUE IIOCHIE OIepalivu
yny4aunoch B 70% HabmoneHnit, octanoch 0e3 U3MEHEHUIA B
8% ciydaeB M yXyIIuiaoch B 22% ciydaes.

AHanu3 cpokoB BOZHUKHOBEHMSI PECTEHO3a Yy IMSTH OOJBHBIX
TTO3BOJIMJT BBISIBUTH [IBA EpUOa. Y TpeX MallMeHTOB PECTCHO3bI
Pa3BUIIMCH B CPOK 10 12 MecsIeB, y IByX — B CPOK OoJiee IBYX
JIeT (13 BOCbMU OOJBHBIX C TAKUM JUTUTEIBHBIM CPOKOM Ha010-
neHust). CTaTMCTUYECKM 3HAYMMBIM (PAaKTOPOM, acCOLIMUPO-
BaHHBIM C PeCTeHO30M, oKa3aoch KypeHue (TK®D, p =0,0357).
Cpeny TaIMEHTOB C PECTEHO30M (N = 5) KypWIM YeTBEpPO
(80%), B TO BpeMs Kak Cpely OCTATbHBIX MAalMeHTOB (n = 22)
Kypuu 1ectepo (27%). CylecTBEHHBIM (haKTOPOM ObLI TAKKE
ocraroyHblii (0onee 30%) crero3 (TK®, p = 0,0518). B To xe
BpeMsI IPOTSDKEHHOCTh MCXOTHOTO MOPAXEHUSI B apTepyu, THIT
cTeHTa, Ton, Hammuue Al, runepmumuaemuu, CI, nimeMude-
cKoil Gone3Hu cepaua, cuHapoma Jlepuiia He accolMupoBa-
JINCh C PUCKOM Pa3BUTHSI PECTEHO3A.

O0cyxenne

B moctynHoii tutepatype Mbl He BCTPETUIU PaboT, MOCBSILIECH-
HBIX JETaJbHOMY aHaJW3y HEBPOJOTMYECKOTO COCTOSHHUS
MALMEHTOB 0 ¥ TI0CJIe CTCHTUPOBAHMS TIPOKCHMAIbHBIX OTIC-
JIOB BeTBel 1yru aopThl. CorlacCHO HalllMM JaHHBIM, Y TTallMeH-
ToB ¢ BBH nonoxurenbHas iMHaMuKa B TocjieonepalnoHHOM
neprone uMena mecto B 70% HaOMoAeHWIA, KIMHUYECKOE
COCTOSIHAE OCTaBajoch NpexHuM B 10% W oTpuiatenbHas
JIMHaMKKa HaOmoganack B 20% ciydaes. O4eBUAHO, YTO BO3-
00HOBJIEHUE CUMIITOMOB HEIOCTaTOUHOCTU KPOBOOOpAILIEHNUS
B BBC MoxHO cBs3aTh ¢ HauboJjiee BEpOSITHON MPUUMHON —
HapacTaHWEM CTETIEH! OKKITIO3MPYIOILETO IIOPaKeHHS B BETBIX
nyru aopTel. Bmecre ¢ Tem, GoJibllioe 3HaYeHME 3[eCh MOXET
MMeThb U TakTHKa cTeHTupoBaHus aptepuii BBC. [1o Haiemy
OITBITY, Y TTAIIMEHTOB ¢ TTaTonorueit [TKA, momrexanmx CTeHTH-



Tom 4. Ne 2 2010

puc. 4; PecTeHo3 B CTEHTE MPaBoil MOAKIIOYMYHON apTEPMM Yepe3 JEBSTh MECSILIER
focne onepaym:

A — 1IebexT OKpawWBaHUs B MPOCBETE CTEHTA (CTPEMKAMM YKA3aH TUNEPaXOreHHbIi CTEHT),
00yCnOBAEHHbIA rvIneprinasuei HEOMHTUMbI;

b - Ha y4acTke PecTeHo3a PErucTPUPYETCA NIOKaNbHOE MOBbILLIEHKME CKOPOCTI KPOBOTOKA /10
213 emfc

pPOBaHM10, 00S3aTEJbHBIM OSTAallOM JAOJDKHA OBITh OLEHKA
COCTOSIHUSI TIO3BOHOYHBIX apTepuil U TMPU HEOOXOMAUMOCTU —
ux xupypruyeckas koppekuus. [TpaBomepHOCTb MOIOOHOI
TaKTUKU TIOATBEPXAAETCS 0€3yCIOBHOM TMOJOXUTEIbHOM
JTUHAMUKOM, HaOMo1aeMOi Y OOJIbHBIX, TEPEHECINX OTHOMO-
MeHTHOe cTeHTupoBaHue [1kA u TTA.

B o100t cBs3u TpynHo nepeoueHutsh posab LIJAC B ob6caenosa-
HUM TALMEHTOB, KOTa HEOOXOMMMO BBISIBUTH JIOKATM3AIIMIO,
PacrpoCTPaHEHHOCTh M CTEMeHb OKKIIO3MPYIOLUIMX MOopaxe-
HUI TIPOKCUMANTBHBIX OTIEJIOB BETBEH IYTH aOPTHI. SBISASACH
HEMHBA3MBHBIM 1 CaMbIM TOCTYITHBIM METOIOM THArHOCTUKU
cocynuctoit cuctembl, LIJIC moka3biBaeT BbICOKYIO HH(pOpPMa-
TUBHOCTB B OIpeeIeHIH cTereHu mopaxkenust [IkA/TIIC, uto
ObLTIO TOATBEPXKICHO pE3ylbTaTaMU aHTUOTPadUuecKOTro
MCCEeN0OBaHMsI B paMKax HacTosiIIed paboThl M COTIacyeTcsl ¢
JAHHBIMHU, TTOJyYeHHBIMU APYTHMMU aBTopamu [12, 16, 29].

bajioHHast aHTMOIIACTUKA CO CTEHTUPOBAHMEM IIpUBENa K
TEXHIIECKOMY YCIIeXy omepaluy (IIpH OCTaTOYHOM CTCHO3€
meHee 30%) B 94% ciyyaeB, uTO COBHAAAET C JIUTEPATYPHBIMU
JAHHBIMM, CBHUIETEJIbCTBYIOLIUMU O TEXHUYECKOM YCIIEXE
creatrpoBanus [IKA B 90—100% ciaydaeB mpu CTEHO3e U B
70—100% caygaes npu okkiro3uu 2, 3,9, 10, 14, 15,17, 19, 21,
22]. Bo BpeMs omepanyu M B OnvKaiiiiem mocieonepanyoH-
HOM TIepro/e Mbl He HAOI0AAIN OCTOXHEHUI B BUIE UHCYJIb-
Ta, MH(bAPKTa MUOKApAa WIK JIETATbHOIO MCXO[a, YTO TAKXKe
COIJIACYETCH € Pe3yJIbTaTaMy IPYTUX MCCIefoBaTelel U CBUIe-
TEJILCTBYET O HU3KOIA (He Gonee 2,3%) yacTore KIMHUYECKHX
OCIIOXKHEHMI TIPM SHIOBACKY/ISIPHBIX BMeEIIATEIbCTBAX [5, 9,
10, 21, 22, 24].

YacTtoTa HemocpenCTBEHHbBIX OCIOKHEHUIA B HAIlleM KCCIIeN0-
BaHuM coctaBuna 10,3% u Obina mpejcTaBieHa MUTpaLUeit
crenTa (3,4%), a TakKe IUCCEKIUeEll OTepUpOBAHHON apTepun
(6,9%), xoTopble OBUIM YCIICLTHO YCTPaHEHBI. ODTH JaHHBIC
HaxXoIATCS B COOTBETCTBUM C CYIIECTBYIOIMM MUPOBBIM OTIbI-
TOM, CBUJETEJICTBYIOIIMM O HEOOJNBIION YacTOTE Pa3BUTHUS
niepyornepalMOHHbIX OCIOXHEHUI B IOAOOHBIX ciaydasx [5—7,
10, 11, 15, 22]. TlpyurHaMU OTAEIBHBIX HEYAU U OCTOKHEHWI
BO BpeMs 3HIOBACKYJISPHBIX BMELIATEIbCTB SBJIAIOTCS BbIpa-
JKEHHbIE M3TMObI apTepuy — 00beKTa BMELIaTeNbCTBa, aTepo-
KaJIbLIUHO3, TUCCEKIIMSI MHTUMBI, SMOOJIUS B COCYIbI MO3ra U
BEPXHUX KOHEUHOCTEIA.

Ocoboro obcyxaeHust TpedyeT mpobiemMa pecTeHo3a, KOTO-
PbIM CYUMTAETCSl MOBTOPHOE CYXeHME ONMepUpOBAHHON apTe-
pun Ha 50% u Gonee. PecTeHO3 pa3BuBaeTCst B pe3ysibraTe
TUTICPIIa3UM HEOMHTUMBI M SIBISICTCSI OTBETHOM peakiueit
ITaJKOMBIIICYHBIX KJICTOK Ha YyCTAHOBKY MHOPOJHOIO Matec-
puana [20]. B Hamieit paboTe pecTeHO3 CTEHTUPYEMbIX
[IxA/III'C BoisiBiieH B 18,5% cnydaeB, a Ha IPOTSDKEHUH TIep-
Boro roma Habmonenus — B 10,3%. B nmurepatype nmerorcs
JaHHBIE O TOM, YTO YaCTOTa PECTEHO3a MOC/Ie SHIOBACKYIISP-
HBIX OIepaLuii JocTaToyHo BapuabeabHa — ot 0 1o 26% ciy-
gaeB (B bompmmHcTBE — 12—16%) [3, 5, 6, 8—10, 21, 22, 27,
28]. Uccnemosanust M. Bates et al. [6] mokasaiu, 4To yacToTa
pecteHo3a B cpok oT 30 AHEi 10 ABYX JIET MOC/IE BMEILATENb-
cTBa cocrapisteT 5,7% wm yBenmumBaetcs 10 11% mpm cpoke
CBBIIIE IBYX JIET Y OMHOM M TOM Xe IPYIIBI 00CIeTOBAHHBIX
MAIMEeHTOB, YTO COTJIACYETCS ¢ pe3ysbraTaMy HAIlero MCCe-
JOBaHUS. B OOJIBLLIMHCTBE CJIydyacB pE€CTCHO3bI HOCAT aCUMII-
TOMHBII XapaKTep M BBIABJIAIOTCS JHUOO TIPH KOHTPOJIBLHOM
YJIBTPa3BYKOBOM MCCJICIOBaAaHMH, JTUOO TI0 aCHMMETPUU YPOB-
Ha AJl Ha pykax [28].

CorracHO JaHHBIM JIUTEPATYPhI, HE3aBUCUMBIMU TIPEIUKTOPA-
MH PECTEHO03a MOTYT OBITh IIPOTSKEHHOCTD TIOPAXKECHUS > 2 CM,
OCTATOYHBIIA TTOCIEONEPALIMOHHBIN CTEHO3 U KypeHue [22, 26].
B Hamiem uccienoBaHUM TOJBKO KypeHME TOCTOBEPHO acco-
LIMMPOBAJIOCh C pa3BuTHeM pecteHo3a (p < 0,05).

Takum o6paszom, creHtupoBanHue I[IkA u TIT'C gBnsercsa
JIOCTOMHOM aJbTEpHATUBOM OTKPBITHIM XUPYPTUUYECKUM OIEPaA-
LUSIM, XapaKTepu3ysach HEeOOJbIINM KOJMYECTBOM KJIMHUYE-
CKUX 1 XUPYPTUICCKUX OcoXHeHWHA. [IpoBeneHne SHI0BACKY-
JSIPHOTO BMelateabcTBa B 70% yiydlmuiao KIMHUYECKOE
cocTosiHue mauueHToB. [Tpu BeIOOpe 00beMa XUpypruyeckoro
BMeIIIaTeIhCTBAa HEOOXOMMMO YINTHIBATh HCXOTHOE COCTOSTHUE
[TA, omHOBpeMeHHast KOPPeKIKsI KOTOPBIX MPUBOAUT K JIy4IIe-
MY KJIMHUYECKOMY pe3yibTaTy. PasBuBaroiuiicss pecTeHo3
Jalle BCero MpoTeKaeT acUMITOMHoO. [IpoBeneHue omeparim
0e3 OCTaTOYHOIO CTEHO3a M OTKa3 OT KYPEHHUS, BO3MOXHO,
MOMOTYT CHU3UTb YACTOTY Pa3BUTHSI PECTEHO3A.



OPUIVHATIBHBIE CTATBI. KnuHideckas Hesposoris

Crucok uTeparypbl

1. Bepewaeun H.B. I1aTosiorusi BepTeOpaibHO-0a3UISIPHOM CHCTEMbI
1 HapyIIeH!sT MO3TOBOTO KpoBooOpateHus. M.: Mexuuuna, 1980.

2. Boaxoe C.B., Aumonos I'. 1., Jlazapes B.A. u dp. banioHHas aHr1o-
[UIACTHKA ¥ CTEHTUPOBAHME MPKM CTEHOTUYECKUX MOpaXKeHUsIX Opa-
XUOLIE(ATbHBIX apTEPUiA.

http://www.neuro.neva.ru/Russian/Issues/Articles 1 2006/2003.files/
06.htm.

3. Kasmenaodse 3.A., Apmamonosa 10.B., babynaweusu A.M. u dp.
AHTHOTITACTHKA W SHAOMPOTE3NPOBAHNE CTEHOTHIECKUX TTOPAKEHUIT
MOAKJTIOUMYHBIX apTepuil. MexyHap. XXypH. MIHTEPBEHIMOHHOM Kap-
moanrrojioruu. (Tes. 111 Poc. che3na MHTEPBEHIIMOHHBIX KapIOaH-
ruojioroB). M.: 2008; 14: 43—44.

4. [lokposckuii A.B., Kaaunun A.A. XpoHudeckas MIIEMUsT BEPXHHX
KoHeuHocreit. B kH.: [TokpoBckuit A.B. (pex.) KnnHuueckast aHT1o-
norus. T. 2. M.: Menunmna, 2004: 287—295.

5. Amor M., Eid-Lidt G., Chati Z., Wilentz J. Endovascular treatment of
the subclavian artery: stent implantation with or without predilatation.
Catheter Cardiovasc. Interv. 2004; 63: 364—370.

6. Bates M., Broce M., Lavigne P., Stone P. Subclavian artery stenting:
factors influencing long-term outcome. Catheter Cardiovasc. Interv.
2004; 61: 5—11.

7. Broadbent L., Moran Ch., Cross D., Derdeyn C. Management of rup-
tures complicating angioplasty and stenting of supraaortic arteries:
report of two cases and a review of the literature. Am. J. Neuroradiol.
2003; 24: 2057-2061.

8. Filippo F., Francesco M., Francesco R. et al. Percutaneous angioplas-
ty and stenting of left subclavian artery lesions for the treatment of
patients with concomitant vertebral and coronary subclavian steal syn-
drome. Cardiovasc. Intervent. Radiol. 2006; 29: 348—353.

9. Hadjipetrou P., Cox S., Piemonte Th., Eisenhauer A. Percutaneous
Revascularization of atherosclerotic obstruction of aortic arch vessels.
JACC 1999; 33: 1238—1245.

10. Henry M., Amor M., Henry I et al. Percutaneous transluminal
angioplasty of the subclavian arteries. J. Endovasc. Surg. 1999; 6:

11. Jagger J., Mathias D., Kempkes U. Bilateral subclavian steal syn-
drome: treatment with percutaneous transluminal angioplasty and stent
placement. Ibid. 1994; 17: 328—332.

12. Kablak-Ziembicka A., Przewlocki T., Pieniazek P. et al.
Ultrasonography in suspected subclavian artery obstruction and in
patient monitoring after subclavian stenting. Cardiovasc. Intervent.
Radiol. 2007; 30: 894—900.

13. Kandarpa K., Becker G., Hunink M. et al. Transcatheter interven-

tions for the treatment of peripheral atherosclerotic lesions: part 1. J.
Vasc. Interv. Radiol. 2001; 12: 683—695.

CTeHTMpOBaHMe NPOKCUMANbHLIX OTAEN0B BETBEN [yrn aopThl

14. Kumar K., Dorros G., Bates M. et al. Primary stent deployment in
occlusive subclavian artery disease. Cathet. Cardiovasc. Diagn. 1995;
34: 281-285.

15. Martinez R., Rodriguez-Lopez J., Torruella L. et al. Stenting for
occlusion of the subclavian arteries. Technical aspects and follow-up
results. Tex. Heart Inst. J. 1997; 24: 23-27.

16. Pdiivinsalo M., Heikkilo O., Tikkakoski T. et al. Duplex ultrasound
in the subclavian steal syndrome. Acta Radiol. 1998; 39: 183—188.

17. Querd L., Criado F. The treatment of focal aortic arch branch lesions
with Palmaz stent. J. Vasc. Surg. 1996; 23: 368—375.

18. Reivich M., Holling H., Roberts B., Toole J. Reversal of blood flow
through the vertebral artery and its effect on the cerebral circulation. N.
Engl. J. Med. 1961; 265: 878-885.

19. Rodriguez-Lopes J., Werner A., Martinez R. et al. Stenting for ather-
osclerotic occlusive disease of the subclavian artery. Ann. Vasc. Surg.
1999; 13: 254—260.

20. Rogers C., Edelman E. Endovascular stent design dictates experi-
mental restenosis and thrombosis. Circulation 1995; 91: 2995—-3001.

21. Sadato A., Satow T., Ishii A. et al. Endovascular recanalization of
subclavian artery occlusions. Neurol. Med. Chir. 2004; 44: 447—453.

22. Schillinger M., Haumer M., Schillinger S. et al. Risk stratification for
subclavian artery angioplasty: is there an increased rate of restenosis
after stent implantation? J. Endovasc. Ther. 2001; 8: 550—557.

23. Schwend R., Hambsch K., Baker L. et al. Carotid steal syndrome: A
case study. J. Neuroimaging 1995; 5: 195—197.

24. Sheiban 1., Dharmadhikari A., Melissano G. et al. Subclavian artery
stenting: Immediate and mid term clinical follow-up results. Int. J.
Cardiovasc. Intervent. 2000; 3: 231-235.

25. Smith J., Koury H., Hafner C., Welling R. Subclavian steal syndrome
— a review of 59 consecutive cases. J. Cardiovasc. Surg. 1994; 35:
11-14.

26. Taylor R., Siddiq F., Suri M. et al. Risk factors for in-stent resteno-
sis after vertebral ostium stenting. J. Endovasc. Ther. 2008; 15:
203-212.

27. Tyagis S., Verna P., Gambhir D. et al. Early and long-term results of
subclavian angioplasty in aortoarteriitis (Takaysu disease): comparison
with atherosclerosis. Cardiovasc. Intervent. Radiol. 1998; 21: 219-224.

28. Woo E., Fairman R., Velazquez O. et al. Endovascular therapy of
symptomatic innominate-subclavian arterial occlusive lesions. Vasc.
Endovasc. Surg. 2006; 40: 27—33.

29.Yip P, Liu H., Hwang B., Chen R. Subclavian steal phenomenon: a
correlation between duplex sonographic and angiographic findings.
Neuroradiol. 1992; 34: 279-282.



Tom 4. Ne 2 2010

Immediate and long-term outcome of stenting of proximal parts of aortic arch branches

Z.A. Suslina, A.Q. Chechetkin, G.I. Kuntshevich, S.I. Skrylev, S.V. Protsky, A.Yu. Koshcheev, V.L. Shchipakin, O.V. Lagoda, A.V. Krasnikov

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

Key words: stenosis and occlusion of aortic branch arches, stenting, vertebral-subclavian steal syndrome, color-coded duplex scanning,
re-stenosis

Complex clinical-ultrasound study was carried our in 29 pati-
ents before and after stenting of 29 subclavian arteries (SA)
and 2 brachiocephalic trunks (BCT). In 28 cases damage of
SA/BCT was presented as stenosis and in 3 cases as SA occlu-
sion. Clinical picture of vertebrobasilar insufficiency and/or
upper limb ischemia took place in 97% of patients.
Ultrasound diagnostics of aortic arch branches showed high
informativity of the method in revealing the degree of the

SA/BCT damage. Technical success was achieved in 94% of
cases. Twenty seven (93%) patients were examined in dyna-
mics, with average term of observation of 16 months [12, 30].
On color-coded duplex scanning, re-stenosis was detected in
18.5% of observations (5 patients). Re-stenosis was clinical
asymptomatic in 3 of 5 patients. Smoking was found to be the
only significant risk factor associated with re-stenosis.
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O1lieHKa pucKa LepeopajabHbIX
MHTpaoHepallMOHHBIX OCJIOXHEHUN
IIPpU PEKOHCTPYKTUBHBIX OTIEpALIUSIX

Ha OpaxuoledaabHbIX apTePUSIX
y NAaLIMEHTOB C CUMIITOMHBIM
1 ACUMIITOMHBIM T€YECHUEM
XPOHUYECKOM HEAOCTATOYHOCTHU
MO3IrOBOI'0 KpOBOOOpallIeHUS

0.B. JIbiciyenkosa, C.I. Cyxanos, B.B. Illecrakos, A.B. Konapatbes

Hepmckuii uncmumym cepoua, guauan HIICCX um. A.H. baxysesa PAMH (Ilepmv)

Bo 6pems pexoHcmpyKmugHsLxX onepauuii Ha GHYMPEHHUX COHHbIX U NO3BOHOUHbIX apmepusx Obiau 00caedosarnl 60 nayuenmos 6 eospacme om 42 do 82 nem
C ACUMPIMOMHbIM U CUMNMOMHbIM MeeHueM XPOHUUeckol HedoCcmamouHOCu M03206020 kposoodpauenus. LIpumensicsa Memoo uHmpaonepayuoHHo20
MOHUMOPUH2A COMAMOCEHCOPHBIX 6bI36AHHBIX NOMEHUUAN08. Bbiseneno, umo puck uepedpaibibix UHMPAONEePAUUOHHbIX 0CAONCHEHUT A8AAEMCS HAUMEHbUIUM
y GoabHbIX ¢ acumnmomubim meueruem (1 cmenerv Xporuueckoil HedocmamouHoOCHU M03208020 Kpogoobpaujerus). Puck yepedpasbHbix uHmMpaonepayuox-
HbIX OCAONCHEHUL NOGbILUACMCS 6 08d Pa3a NPU CUMIMOMHOM meyerul y 60abHbIX ¢ 1V cmenenbio Xporuueckoii HedocmamouHocmu M03208020 Kpogooopa-
wienus. JIns unmpaonepauuorHol yepedpanbHoll ueMul XapaxmepHol chuxcerue amnaumydst komnaexca N20-P23 do 0, npodoscaroweecs bosee 10 mun,
uAU ROBMOPSIOUUecs 8 X00e onepauuu nu300bi CHudceHus amnaumyos: komnaekca N20-P23 onee vem na 50% om ucxo0noeo yposns.

KitoueBble c1oBa: coMaToceHCOPHEIE BBI3BAHHBIE OTEHIMANbI, OpaxuonedaIbHble apTePHH, PEKOHCTPYKTHBHEIE OEPALIHH,
XPOHMYECKAsT HeIOCTATOYHOCTh MO3TOBOTO KPOBOOOPAILEHHUS

apsIIy ¢ JOKA3aHHBIM MPEUMYIIIECTBOM KapOTHIHOM

SHIAPTEPIKTOMUM HaJl KOHCEPBATUBHBIM JICUCHUEM

MPU TeMOIMHAMMYECKM 3HAYMMOM aTepoCKIepo3e

COHHOI1 apTepuy, OOIIEN3BECTHO, YTO PUCK UHTpA-

OTIEPALIMOHHBIX  IIePeOPATbHBIX  OCTOXKHEHUIA
cocrapisieT oT 4 110 24% [7]. B cBsi3u ¢ 3TUM 0COOEHHO BaXXHBI
MH(POPMATUBHBEIC METONBI MCCIEHIOBAaHUSA (DYHKIIMOHATBHOTO
COCTOSIHMS TOJIOBHOTO MO3Ia C LIEJIBI0 M3YYEHNUsI aIeKBaTHOCTU
MO3TOBOTO KPOBOOOPAILIEHHST BO BpeMsI peKOHCTPYKTHBHBIX OIle-
pauuii Ha 6paxuonedanbHbix aprepusix (BLIA). TTpobnema mpo-
(bUIaKTUKY 11epedpaTbHBIX MHTPAOTIEPAIIMOHHBIX OCTIOXKHEHUI B
TpolIecce XMPYPIUYECKOro JieeHHs: OOJbHBIX C XPOHMYECKOM
HEIOCTaTOYHOCTBI0O MO3roBoro Kposooodparienust (XHMK) na
(one arepockieposza BIIA ¢ mMoMOIIBI0O MHTPAOIEPalIIOHHOTO
UCCIENOBAHUSI COMATOCEHCOPHBIX BbI3BAHHBIX MOTEHIMAJIOB
(CCBII) ocraetcst HeIOCTATOUHO U3YYEHHOI.

Llenp uccnenoBaHus: OLEHUTh PUCK BOSHUKHOBEHUS 1Lieped-
PATbHON UIIIEMUU Y OOJbHBIX C CHMIITOMHBIM M aCUMIITOMHBIM
teueHreM XHMK (I-IV crenenu) Bo Bpemsi omepaiuii Ha
BIA ¢ ucnosnb30BaHMEM UHTPAOTIEPALUOHHOTO MOHUTOPUHIA
(MOM) CCBII.

XapakTeprcTHKA 00JIbHBIX H METOI0B HCCJIEI0BAHHS

Hamu o6cnenoBanbl 60 manuentoB ¢ XHMK Ha done cTeHo-
30B WM MaTojornyeckux uzsurocteit bLIA, B Tom uncie Myx-
yuH — 40, xxeHuH — aBe. Bo3pact — ot 42 10 82 et (B cpes-
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HeM 61,0 £ 9,2 roza). [Nepen peKOHCTPYKTUBHBIMU OTIepaLiys-
mu Ha BUA maumenrtam ¢ XHMK, Hapsiay ¢ perucrpauueii
CCBIl, npoBoauauch KJIMHUYECKUI HEBPOJIOTHYECKUIA
0CMOTp, AyIieKcHoe ckaHupoBaHue BIIA, aHruorpacus Bet-
Beil IyrM aopThl, KOMIIbIOTepPHAss TOMOTrpadusi TOJOBHOTO
Moa3ra.

Bo BpeMst peKOHCTpYKTUBHBIX orepanuii Ha bLIA BeImomHSI-
ca MOM CCBII. Peructpauus CCBII ocymecTsisiach Ha
npubope «HeitpoMBII-4» o Meroauke, peKOMeHIOBAaHHOM
B.B. THe3nuikum [6] . CpenuHHBIN HEPB CTUMYJIMPOBAJICS Ha
YPOBHE 3amsicThsl: yactota — 5 Ii1, anurenbHocts — 0,1 Mc,
MHTEHCHBHOCTb CTUMYJIA — 0 JOCTMXEHMS MOTOPHOTO OTBE-
Ta. PerucTpanus ocyuiecTBiasiach 1Mo ABYM KaHajgaM: aKTHB-
Hble A7eKTposbl yeraHasuBaiu Ha C3” u C4’ B Touke Dpba
pedepeHTHBII 21ekTpon — Ha FpZ, cormacHo cTaHmapTHOI
cucreme «10—20». BoizBanHbie otBeThl N20, P23 peructpupo-
BaJIUCh C TOMOJIATePATLHOTO, HA CTOPOHE OTEpalluy, MOJyIia-
pus. [1pu TpakTOBKe pe3yibTaToB Mbl OCHOBBIBAIMCH Ha TOM,
yro MUk N20 oTpaxkaeT aKTUBHOCTb TaJlaMOKOPTUKAIbHOM
pamuammu, P23 reHepumpyetcst 3amHeil MOBEPXHOCTBIO IIEHT-
paipHOi Goposasl [1, 6, 8]. ITokasarenn aMIUIUTYABI KOM-
miexca N20-P23 oueHuBanuch B CO3HaHUM TepeN oneparuei,
Bo Bpemst MOM CCBII Ha 3tamax omepauuu: cpasy mocjie
MHTYOAIIMM Tpaxeu, B MOMEHT IepeXaTus apTepuu, yepes 3,
10, 20 MuH mocie mepexarusi, B MOMEHT CHSITUSI 32)KMMOB, a
takxe cmyctd 5, 10, 20 MUH mocire CHATHS 3aKMMOB C apTe-
pun. MicXomHoi BeTMIMHOM CUMTANACh aMILIMTYAa KOMILIEKCa
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N20-P23, 3aperucTpupoBaHHOIO cpasy Iocje MHTYOaLuu
Tpaxed. B KauecTBe aHECTE3MOJOTMUYECKOIO OOECIeYeHMUS
MIPUMEHSTIACh 00IIast aHeCTe3nsI, SHIOTPaXeaTbHBIN MHT AN~
LIMOHHBIN HapKo3. BBOI B aHeCTe3MI0 IIPOBOMMIICS TUOTICHTA-
JIOM HaTpus B 103e 7—8 Mr/Kr Macchl Teja. OCHOBHOM HapKo3
ObUT cOajlaHCHPOBaH Ha OCHOBE MHIAISILIMOHHON aHECTE3UU
(hTopoTaHOM ¢ Jo0aBIeHNEM (PeHTaHUIA, apIyaHa U PeInyMa.

[Tpu aHanu3e KIMHUYECKON KapTUHBI HAMM UCIOb30Balach
Kinaccu(uKalus COCYIMCTBIX TopaxeHuii mo3ra MKB-10,
pasgenst 160—169 [11]. B mpoiecce pa3paboTKu MOKA3aHMiA K
XUPYPTHIECCKUM BMeIIaTebcTBaM Ha BIIA MBI pyKoOBOICTBO-
BaMCh Kiaccubukalyeid HapyleHuii Mo3roBoro KpoBooopa-
meHnst HIICCX um. A.H. Bakynesa PAMH (1987) [13] u py0-
pudukanueii, npeatoxenHoir A.B. IMokposckum (1976) [12].
CoracHO TOCIEqHWIA, aCUMIITOMHOE T€UEHUE COOTBETCTBYET
I ctenenn XHMK u Bkt04aeT B ce0st T€ COCTOSIHUSI, KOTAA Y
00JIbHOTO OTCYTCTBYIOT KaKue-JIM00 KajaoObl, YKa3bIBalolIue
Ha HEIOCTaTOYHOCTh MO3TOBOTO KPOBOOOpAIIECHHUSI, HO TIPH
(bu3MKamTbHOM 00CTEIOBAaHMM WM TI0 JAHHBIM WHCTPYMEH-
TaJbHBIX METONOB AMATHOCTMKM MMEIOTCS yKa3aHWs Ha pas-
JMYHYIO0 cTeneHb mopaxeHus bIA. Knunuuecku cuMnTomMHoe
teueHue coorserctyet I, III u IV crenenu XHMK: II cre-
MeHb — TPEeXOsIINe HapylIeHWsT MO3TOBOTO KpOBOOOpale-
Hus, I11 creneHb — MUCHUPKYAATOPHAS SHLIEaTonaTus (Xpo-
HUYECKast MO3roBasl HEIOCTaTOYHOCTE), IV cTeneHp — uiemMu-
YeCKUIl MHCYIBT U €TO ITOCIEICTBH.

CraTtuctueckasi obpaboTKa pe3y/IbTraToB MPOBOAMIACH C TTOMO-
1pI0 TMakeTa cratuctyeckux nporpamm SPSS, Bepcusa 15.0.
Boramcnsimiachk cpentee aprdmeTnyeckoe M, cTaHIapTHOE OTKIIO-
HeHue SD. JIis mpoBepKu TOCTOBEPHOCTH Pa3IMyuMii MCTOb30-
BaJICsl HeMapaMeTpUUecKuii Kputepuiit MaHHa — YUTHU ¢ IOBepH-
TesbHOI BeposiTHOCTRIO 0,05. KoppeimmoHHbIii aHaIn3 poBo-
JIUJICS C MCTIONTb30BaHeM Kpurepus [TupcoHa.

Pe3sybratnl

AHanmm3 KImHIIecKoi KaptiuHbl y 60 6ombHeIx XHMK ¢ pmm-
TeIbHOCTBIO COCYIMCTOTO aHamMHe3a 5,4 * 3,3 roma BLIIBUI Y
30 mammenToB acmMmnToMmHoe TeueHme (I cremenr XHMK).
CumnTomHoe TeueHue, cootBetctBytomee 11, 111, IV crenenun
XHMK, ormeuanoch takxke y 30 60bHbIX. [V cTenens XHMK
ycraHoBiieHa y 14 (23,3%) GONbHBIX, B UX YKCIIE MISTh MAllUeH-
TOB B aHaMHe3¢ TIepeHeCTM MaIblil MHCYIIBT B BEpTeOpaIbHO-
OasuasipHoM OacceiiHe, LIeCTb — B KapOTUIHOM; OOJbIION
MUIEMUYECKUI UHCYJBT B KAPOTUIHOM OacceiiHe mepeHecin
nBa manueHTa. 3adoneBanue, coorBeTcTBytomiee 11 u 111 cre-
nen XHMK, otmeuanuce y 12 (20%) u uetbipex (6,7%) 60.1b-
HBIX COOTBETCTBEHHO. Y ceMu maiueHToB co Il cremeHbio
XHMK Habmonanuch TpaH3UTOPHBIE WINEMUYECKUE aTakKu
(THUA) B BepTebpanbHO-0a3miIgspHOM OacceiiHe KpoBocHa0xXe-
HUS, Y ISITH — B KaPOTHIHOM.

KowmrbiotepHast Tomorpacusi ToJJOBHOTO MO3ra nposezieHa 16
nanueHTaM: y aecartu (63,6%) BbISBIEHO HaIMYUe UILEMUYE-
CKOTO OdYara WIM aTpOo(pUUECKUX HM3MEHEHMI TOJOBHOTO
Mmoara. [TanueHToB ¢ mopaxeHueM Heckonbkux BIIA B Hameit
BbIOOPKE ObLIO G0JIbIIe (63,5%), 4eM C MOpaXeHUeM OIHOIM
aptepun (36,5%), npuyem npeobaafaiy AByCTOPOHHME I1Opa-
xenus BUA — 63% muw. Y 33 (54,7%) nauueHToB HaOo0a-
JIOCh OJJTHOBPEMEHHOE MOPAXEHNUE BHYTPEHHEN COHHOM apTe-
pun (BCA) u nosBonounoit aprepum (ITA). Crenos BCA
0osiee 60% ycTaHOBIIEH IIpY aHTHOrpadUYECKOM HCCIeI0BaA-
nun y 31 Gosnsroro, crerno3 BCA mo 60% — mumn y 11.
Crenosbl BCA B 24 HaOmofeHUSIX COYETATUCH C U3BUTOCTBIO
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BCA, B 37 cnyvasax — ¢ uszButocthio ITA. CouetaHue aTepo-
ckiepo3a BIIA ¢ KopoHapHBIM aTepOCKIEPO30M YCTaHOBJIEHO
y 37 (61,6%) maiueHTOB, C aTEPOCKIEPO30M apTEPUil HIXKHUX
KoHewuHocTel — y 26 (43,3%). Y 49 (81,6%) nanueHTOB Mar-
HOCTHpOBaHa rurneproHunyeckas 6ose3ns [I-111 craguu.

BapnaHTBl BBITTOJTHEHHBIX PEKOHCTPYKTUBHBIX OTIEpAIIMii
OB CIICOYIOIIMMM: KapoTUOHAs SHuapTepakToMus (KD) —
26, KO u penpeccauust BCA — 4, KB u penpeccauus I1A ¢
COHHO-TI03BOHOYHBIM aHACTOMO30M 12, penpeccanus
BCA — 10, peapeccanust ITA ¢ cOHHO-TIO3BOHOUHBIM aHACTO-
Mo3oM — 11. Y 18 manueHToOB B aHaMHe3e MMeach paHee po-
BeleHHas onepaliys Ha BIIA Ha mMpoTHBOMONOXKHON CTOPOHE.

TakuMm 00pa3oM, MalMEHThl C CUMITOMHBIM M aCUMITOMHBIM
teueHneM XHMK pacnpenenunuch mpakTuuyecku B paBHOMN
npornopuuu. JIMTeTbHOCTh COCYAMCTOTO aHaMHe3a — 0oJee
nsiTy JreT. [Ipeobamany manueHTs! ¢ IBYCTOPOHHHUM TOpaxe-
nuem BLIA, ¢ omHoBpeMeHHBIM mopaxkeHneM BCA u TIA.
Y GonpmMHCTBA OOJBHBIX aTepOCKIEPO3 HOCHI MYIBTU(O-
KaJIbHbIIA XapaKTep ¥ COUETAJICS C TUIIEPTOHUYECKOI 00J1€3HbIO
II-III craguu. Hanbonee yacTbiM BApUaHTOM PEKOHCTPYKTUB-
Hoii onepanu Obi1a KO.

B xone Beimonnenuss MOM CCBII Buizenunuch aBe IPYyIIibl
HabmoneHui. IlepBas rpynma — 24 mauueHTa ¢ MpuU3HaKaMu
nuemuu 1o fanHeiM MOM CCBII, B KoTopoii Ha KaKOM-JTM00
aTarie orepary BOZHUKAIO CHIKEHHE aMILIUTYIbl KOMILIEKCa
N20-P23 B cpentem Ha 74% (mo 0,60 £ 0,43 MxB) ot ucxonHo-
ro mokasarens (2,27 + 1,27mMxB), pazmuumst cTaTUCTHIECKH
3HaumMsl (p < 0,001). Bropas rpymmna — 36 nauueHToB 0€3 Ipu-
3HaKoB uineMun mo gaHHeiIM MMOM CCBII, y koTopbix BO
BpeMs1 ofepaluy He HaOMI0IaN0Ch CYIIECTBEHHOTO CHIDKEHUS
ammutyasl N20-P23. B nepsoit rpynme 6onbHbIX IV cTeneHb
XHMK 0bL1a 1uarHocTUpoBaHa y AeBsITH maiueHToB, 111 cre-
neHb — Y 1BYX, Il cTemens — y uethipex, I cTeneHb — y IeBATH.
Bce GombHBIC TTEpBOIA TPYIIIIEI HA PAa3HBIX STAIlaX OIepaLiy 1o
nanueiM UOM CCBII nepeHecinn «anm3o UIIEMHUN»: IEBSITh
OOJIbHBIX — B Hayaje Iepexarhs apTeprH, YTO MOCTYXKUIO
MOBOJIOM JJISI YCTAHOBKM BPEMEHHOTO BHYTPHUIIPOCBETHOTO
IIYHTa; BOCEMb MALMEHTOB — Ha MATOM WM JeCATOi MMHYTE
Tepexarysi apTepuu; y YeTblpeX MalMeHTOB 3MU30M UIIeMUU
Habmonancs Ha 20-it 1 30-if MUHYTax miepexxaTusi; y TpexX — BO
BpEMsI OTIEPATUBHOTO JOCTYMA WM TIOC/E CHSATUSI 3AKMMOB C
apTepny Ha (DOHE BPeMEHHOTO CHIDKEHUS CHCTEMHOTO apTepH-
aITbHOTO MaBleHus. Tpy TallreHTa IepBOil TPYIIITBI IepEeHECITH
MHTPAONEPALIMOHHBIN 11epeOpaIbHbI MIIEMUYECKUIA MHCYJIBT
B FOMOJIATEPaILHOM CO CTOPOHBI ONepaluu Hojyiapun. [pu
STOM 3MM30J HIIEMUH y ABYX IMALMEHTOB OTMEYaJICs Iocie
nepexatus BCA: Habmofanoch najeHue aMIIuTy bl KOMILIEK-
ca N20-P23 no 0 nponomxureabHocThio 6onee 10 MuH. Y onHO-
ro 6onpHOTrO amruutyaa N20-P23 cHukanach TPYKIBL: B Haya-
Je mepexatus apTepud Ha 50% OT MCXOMHOIO YPOBHS, 3aTeM
crryers 20 MUH [TOCJIe HAJTOXKEHMS 3aKMMOB — Ha 55% OT Ucxom-
HOTO YPOBHS, U B TPETHIA pa3 CHIDKeHUEe Ha 65% 3aperucTpupo-
BaHO Yepe3 5 MUH TOCJe 3alycka KpPOBOTOKA I10 apTepuul. Y
BCEX TPOMX 10 OIepali HabMoaal0Cch CUMITOMHOE TeUeHHE
XHMK — B anamnese ormeuanuch TUA unu uncynst. Kpome
TOTO, B TIEPBOIA TPYTITIE B paHHEM TOCIIEONePAIIMOHHOM MEPHO-
1ie (OT OTHOTO JI0 CEMM CYTOK) OTMEYAIIMCh CIIeTyIoIIne 11eped-
pajlbHBIE OCTOXHEHMS: CHHIPOM MO3TOBOM THIepIIepdy3un
(rosoBHasI OOJIb C TOITHOTOI, TOJIOBOKPYKEHHUE, OOIIMIA CYIO-
POKHBII TIPUTIANTOK, 0OMOPOK) — Y TPeX MalMeHTOB, UMEIOIINX
IT vnm IV crenens XHMK; cunapom mnpexoasiiux KOTHUTHB-
HBIX (Yallle TUCMHECTMYECKUX) HapyIIeHUI — Y TBOMX (Talu-
entol ¢ I cremenpto XHMK); TpaH3uTOpHbIE UIEMUYECKUE
ataku — y asoux (marmeHTsl ¢ I u I crenensio XHMK).



OPUIVHATIBHBIE CTATBI. KnuHideckas Hesposoris

Bo Bropoii rpynme 6e3 MpU3HAKOB MINEMUM MO JaHHBIM
MOM CCBII, k xotopoii 66111 oTHeceHbl 70% Bcex MaleH-
ToB ¢ | cTenenbio (acummroMHbiM TedyeHreM) XHMK u nuip
30% Bcex OONBHBIX ¢ CHMITOMHBIM TeueHueM XHMK,
WHTPAOTIEPAIMOHHBIX 11epeOpaNibHBIX OCIOXHEHUN He
Ha0J101aJ10Ch.

CornacHo pe3yJibraTtamM KOPPENSIIMOHHOTO aHalin3a, Haluyue
npu3HakoB uieMuu mo fanHeiM MOM CCBII nonoxuteabHO
Koppemposaio co crerneHpio XHMK (p < 0,01): ipu I creme-
uu XHMK npusHaky niemun Habmoganuch y 30% naumeH-
toB, ripu Il crenenn XHMK — y 33,3%, nipu 111 crenenn — y
50% wu npu 1V crenenn XHMK —y 64,3% GonbHbIX (puc. 1).

Taxum oopazom, npu I crenenn XHMK npusnaku nmemun
o nanHeiM MOM CCBIT nat6momanucek y 30% GonbHbIX. [Tpn
IV crenenn XHMK npusHaku umemuun mno gaHHeiM MOM
CCBII na6monamuch y 64,3% nauueHToB, a pUCK BOZHUKHO-
BEHUS LiepeOpabHOI MIIeMUM ObLT BhILe Oojiee YeM B JBa
paza. KimHMYeckue MposiBIeHUS LiepeOpajbHON WIIEMUH,
3aperucTpupoBaHHoil o fanHeIM UOM CCBII, otMeuanuch
y necsitu (41,6%) malyeHTOB NEePBOM TPYIINBI, B TOM YKUCIE Y
tpex (12,5%) manueHTOB AMArHOCTMPOBAH IlepedpabHbINA
HIIeMUYECKHiT MHCYIBT, y ceMu (29,1%) GonbHBIX HabM01a-
JIUCh Tpexofsiine HapyieHus. s BOSHUKHOBEHUS MHTpa-
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puc. 1: Yucno nauvenTos (%) C npusHakamy vwemiv mpu =1V cTeneHn XpoHuyeckoil
HEJI0CTATO4HOCTY MO3TOBOTO KPOBOOOPALLEHMS BO BPEMS PEKOHCTPYKTUBHLIX
onepauuii Ha GpaxvioLiedaibHbix apTepusix (M0 JaHHbIM UHTPAONENALMOHHOO
MOHUTOPIHTA COMATOCEHCOPHbIX BbI3BaHHbIX MOTEHLMANIOB)
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OMEPalMOHHOTO 1epedpasbHOrO MIIEMUYECKOTO WHCYJbTa
ObLTM XapakTepHbl aABa BapuaHTa usMeHeHuit CCBII: omHo-
KpaTHOe Tpojoikaroieecs 6oiee 10 MUH CHUXKEHUE aMIUIN-
Tyabl KoMiiekca N20-P23 o 0, uau noBTopsiouecs 10 Tpex
pa3 B Xojie OTepaIy STU30/bI CHIDKEHUS] aMILIUTYIBI KOM-
miekca N20-P23 6osee uem Ha 50% OT MCXOAHOTO YPOBHS.

Obcyxnenne

CormacHO MHOTOUYHMCICHHBIM NTaHHBIM, IIPOTPECCHPYIOIIee
teyenne XHMK npu 1iepeOpanbHOM aTepocKiepose, BKIIO-
Jalomee KOMIUIEKC CTPYKTYPHO-(PYHKIIMOHANbHBIX M3MEHE-
HUI COCYIMCTON CHCTEMBI, TPUBOIUT K PA3BUTUIO MOPGOIIO-
TMYECKOTro MopaxKeHus1 roJoBHOro Mo3ra |3, 5, 14]. Ilpu stom
MO3T CTaHOBHUTCS 00Jiee UYyBCTBUTENbHBIM K uliemuu [4, 5]. Ha
(oHEe W3MEHEHHWS TJIUANbHBIX 3JIEMEHTOB M YaCTHYHOIM
JECTPYKLIUY MPOBOIAIIMUX ITyTell yMeHbIIAeTCsl CyMMa BO30YX-
JaeMBIX BOJIOKOH M YBEJIMYMBACTCS BPEMECHHAsl IUCIICPCHUST
[1, 8]. 3BecTHO, YTO T KIIMHUYECKH CUMITOMHOTO TeUEHHS
XHMK xapakTtepHbl HanboJjiee BbIpakeHHbIe W3MEHEHHUS
CCBII, 3apeructpupoBaHHbIE € MOAYLIAPKSI, UMEIOIIEro ova-
TOBBIC ITOCTUHCY/IBTHBIC M3MCHEHIS: YBEIIMIMBAIOTCS JTATEHT-
HbI€ TEPUOJIBI BBI3BAHHBIX OTBETOB, CHUXAETCS UX aMILIATYIa
[9, 10, 15, 16]. 3HauutenbHOe — Gonee 50% — CHUXEHUE
amMruTyael Komriekca N20-P23, Habmromatoleecst Ha pa3HbIX
9Tanax peKOHCTPYKTUBHBIX onepanuii Ha BIIA, yame Ha sTamne
TepeXXaTusl apTepuii, CBUACTEIbCTBYET 00 M3MEHEHUM (DYHK-
IIMOHATBHON aKTUBHOCTH HEHPOHOB U aKCOHAIBHOM peaKIINM
YYBCTBUTEIBHBIX K MIIEMHUM OTAEI0B Mo3ra [5, 16]. JaHHble
M3MEHCHHUS MTPOMCXOIAT Ha (hOHEe HAPYIICHUS ayTOPETyISIINK
MO3TOBOTO KPOBOTOKA M MCTOIICHHUS LIepeOPOBACKYISIPHOTO
pesepna [2, 5, 14]. [To muenuto M.B. TanHymkuHoit [5], BMe-
IIATeTbCTBO B TIPOIIECC aJaNTHBHBIX, IECTPYKTUBHEIX U pera-
PAaTUBHBIX M3MEHCHHUH, XapaKTepHBIX IS aTepoCKIepOTHYEC-
CKOM aHTMO3HILe(haTONaTuH, MOXET HAHECTH 3HAYMTENbHbIH
yuiepo reMoaIMHaMUYECKO CUCTEME U Jaxe pa3pyluuTh ee. B
CBSI3H C 3TUM OIIEPATUBHOE JICUCHHE C LISTIBIO TIPEAYIIPEKICHIS
HapYIIEHUII MO3TOBOTO KPOBOOOpAICHMSI, OOYCIOBIEHHBIX
MaToOreHeTUYeCKU 3HaYMMbIMU cTeHo3aMu BLIA, Heobxoanmo
OCYILECTBIIATH €IIe IO Pa3BUTHS aTCPOCKIEPOTHICCKON aHTHO-
natu U MopdOJOTMYecKOro MopaxkKeHusl TOJOBHOTO MO3Ta.
Hamr ombIT moKaseiBaeT BBICOKMIT TOTEHIMAT WHTpaoIiepa-
nmonHoro Mouutopuposanuss CCBIT B mpodunakTike meped-
PaJIbHBIX MHTPAOTNEPallMOHHBIX OCIOXKHEHMI MTPU MTPOBEACHUI
XUPYPTUUECKUX BMEIIATEIBCTB ITO TIOBOAY CTCHO3MPYIOIINX U
OKKJIIO3MpYoIuX nmopaxenuii BLIA.
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Assessment of risk of cerebral intra-operative complications during reconstructive operations
on brachiocephal arteries in patients with symptomatic and asymptomatic course of chronic
brain ischemia

0.V. Lysichenkova, S.G. Sukhanov, V.V. Shestakov, A.V. Kondratyev

Perm Heart Institute, Branch of the A.N. Bakulev Research Center of Vascular and Heart Surgery, Russian Academy of Medical Sciences (Perm)

Key words: Somatosensory evoked potentials, brachiocephal arteries, reconstructive surgery, chronic brain ischemia

During reconstructive operations on internal carotids and ver-
tebral arteries, 60 patients of 42—82 years of age with asympto-
matic and symptomatic course of chronic brain ischemia were
examined. A method of intra-operative monitoring of somato-
sensory evoked potentials was applied. It was found that the risk
of cerebral intra-operative complications was the lowest in pati-
ents with asymptomatic course (stage I of chronic brain ische-

mia). The risk of cerebral intra-operative complications raised
twice in symptomatic disease, stage IV of chronic brain ische-
mia. For intra-operative cerebral ischemia characteristic are:
decrease in amplitude of complex N20-P23 (up to zero) lasting
10 min, or repeat intra-operative episodes of decrease in ampli-
tude of complex N20-P23 more than 50% of initial level.

KonrakTHbiii agpec: JIicuuenkosa Onbra BacuibeBHa — KaH. MelI. HayK, 3aB. Heiipodu310I0rYecKoi JabopaTopueil IMarHOCTUYECKOro
neHtpa «Mennaiidy. [lepmb 614068, yi. [ymkuna, 1. 109, k8. 42. Ten.: +7 (902) 835-55-55; e-mail: olgakmn@gmail.com.

C.I. CyxaHoB — IOKT. MeJl. HayK, nipod., nupektop Ilepmckoro uHctuTyTa cepaua, uanana HIICCX um. A.H. bakynesa PAMH;
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JlemMeHI M ¢ TeJibaMU JleBu
1 BET€TaTUBHAY PETYIIAIMI
CEPAECYHOM IEIATEIBHOCTHU

W.T. Tumxkosa, 1.C. [Ipeodpaxenckas
Mockosckas meduyurckas axademus umenu .M. Cevernosa (Mockea)

Tpu demenyuu ¢ menvyamu Jesu (ATJI) neiipodecenepamugHbiii npoyecc 3ampazugaem He moabko yeHMpaabHvle, HO U nepugepuieckue Hepes-
Hole CIpyKmypbl, Haubonee Yacmo — HelipoHbl BecemamueHbiX eaneAles, Hmo MOJCem AeXcamp 8 0CHOBe 8eceMAMUBHbX PacCmpoiicme, 8 mom
uucae nepugheputeckoii eecemamusHoli Hedocmamourocmu. Lleavto uccredosarus cman anaiu3 eecemamuenoil peeyasyuu cepdeuoii desmens-
Hocmu y 60abHbix AT ¢ nomousbro oyenku sapuabeabhocmu cepdeyroeo pumma. B uccaedosarue Obiau xato4ens 23 nayuenma ¢ 6eposmHoll
ATI. Konmpoavryto epynny cocmasuau 300pogble Ucnsimyembie, conocmasumoie no noay u eospacmy. Ipu JT/ docmosepro uaue pazeusanacs
nepugepuyecxas eecemamusnas Hedocmamourocmo. Opmocmamuueckas 2UnOmeH3us 603HUKANA Ydce HA PAHHUX cMadusx 3a004e8anus y
nonosunsl nayuenmos. CneKmpanbHbill aHAAU3 cepOeuH020 PUMMA y NAUUeHmos ¢ Opmocmamuyeckoii eunomen3ueli NOKA3aa OMHOCUMEAbHOE
npeobaadaniie 8biCOKOUACMOMHBIX 60.AH HA (YOHE CHUNCEHUS MOUHOCTIY HUKOUACOMHbIX B0AH CREKMPA, YUMo CeUdemenscmeyem o CHuNCeHuu
CUMRAMuUYeckux eauanuil Ha cepdeunsiii pumm. OmHocumeabHas napacuMnamuKomonus coHemanacs ¢ Hapyuenuem pumma cepouda 6 ude Hao-
ACenY00UKO08bIX IKCMPACUCMOA. AHAAU3 6AUSHUS HA PUMM CepOya RPenapamos, RPUMeHSHOWUXC 045 AeHeHUs KOSHUMUBHBIX U 08U2AMeAbHbIX
paccmpoiicme, nokasan, 4mo 1e6000na CHUNCAeMm 6apuadesbHoCHb cepOedH020 PUMMA U NAPACUMAAMUYeCKUll MOHYC 3a cYem CMUMYAIYUU
KapouanvHsix adpeHopeyenmopos. AHmuxoauHICmepasHole cpedcmea He 0Ka3bl6aIOM 6AUAHUS HA 6aPUAOEABHOCHb PUMMA cepiud, 00HAKO CHO-
COOHbI YMeHbUIAMb BbIPAJICCHHOCHb OPMOCMAMUUECK0il UNOMeH3UU.

Kotouesbie ciioBa: neMeHIms ¢ Tesbliamu JIeBH, BereTaTUBHbIE PacCTPONCTBA, BAPMAOEIbHOCTD CEPACYHOr0 PUTMA

emeHuus ¢ teapiamu Jlesu (ATJI) — Bropas mo toB ¢ ATJI pa3BuBaroTCs Takue CUMITOMBI, KaK Opaaukap-
4acTOTe MPUYMHA IeMEHIINI Yy TOXWIBIX, BCTpe- nvsi, (UKCUPOBAHHBIN TMyJNbC, HAPYIIEHUE CEPACYHOTO
yaromascs, 1Mo pa3HeIM AaHHbIM, B 7—30% ciy- pUTMa, SBJISIOIIMECS TPOSIBICHUSIMU CUHAPOMA Kapauaib-
yaeB gemeHuuii [1, 4—7, 23]. OCHOBHBIMU KJIU- HOM IM3aBTOHOMUH.
Huyeckumu nposiienusmu JTJI aBasiorcs Kor-
HUTUBHBIE HAPYIICHUSA, TOCTUTAOLINE CTCIIEHU AEMEHIUH, [TaToreHes kapauaabHON TU3aBTOHOMUU IO KOHIIA HE SICEH.
TICUXOTUIECKUC U TOBEACHYEeCKUE paCCIPOVICTBa n 1nap- Ha ocHoBaHMM MOpQOJIOrMYECKUX WCCIEAOBAHUI OBLIO
KMHCOHM3M. BaxXHoil nuarHocTH4ecKoil 0COOEHHOCTHIO 10Ka3aHo, uTo 0bpasoBatue Teell JIEBH ¢ MOCTEIYIOMEN
ATJI aBnaioTcs 3HaYUTENbHbIE (DIYKTYalluu KOTHUTUBHBIX IUGEIBIO HEPOHOB TIPOUCXOMUT He TOIBKO B KOPE, MOAKOP-

U ABUTaTeIbHBIX QyHKLMIA. Cpeau IpyTuX MPU3HAKOB, CBU-
JEeTeJbCTBYIOIINX B IOJIb3y IMArHo3a, MOXHO OTMETHTB:
YacThle MafeHusl, 0OMOPOKHM, IOBBILIEHHYIO YYBCTBUTEIb-
HOCTb K Heiiponentukam [7, 23].

KOBBIX SIIpax M BETeTaTMBHBIX sApaxX TOJOBHOTO MO3ra, HO 1
Ha repudepnn, a IMEHHO B OOKOBBIX pPOrax CITMHHOTO MO3Ta
1 CUMIIATHIeCKUX TaHTnsx [14, 31, 32]. B pe3ynsrare rube-
JI HEMPOHOB CUMITATMYECKUX FAHIIMEB TMOHYT U MOCTIaHT-
JIMOHAPHbBIE CUMITATHYECKUE BOJIOKHA, YTO IMOATBEPXIACTCS

CoracHO AMarHOCTUYECKUM KpUTEpUAM, HAJIUYUE BEreTa- [Py NIPOBEAEHNN CL[I/IHTI/IFpa(I)I/II/I MMOKap/a ¢ pafruorn30To-

THUBHBIX HapymeHMﬁ He SIBSIeTCsl 00JIMraTHBIM IIPU3HAKOM, oM MIBG, CHIXEHUE HAKOIUIEHUS KOTOPOLO CBUIETENb-

cBUICTENLCTBYIONUM B 11o1b3y ATJI. Onnako muorue nccre- CTBYET O MOPAXEHNM CHMIMATHYeCKMUX TIOCTTAaHTIMOHAPHBIX
JOBAHHS TIOKA3BIBAIOT, YTO YACTOTA UX BOSHUKHOBEHUS MPH BostokoH [18, 26, 28]
b b .

OTJI nosonbHo Bemuka [7—10, 16, 25]. Ilepudepuyeckas
BeTeTaTHBHASI HENOCTaTOYHOCTh M OPTOCTATHUYECKAS THUIIO-
TEH3MUs1 KaK €€ MPOSIBICHUE SIBISIOTCS TUINYHBIMU KIMHUYE-
ckumu cumnromamu JATJI [7, 9, 16]. [To BbIpaxkeHHOCTH
BeTeTaTUBHBIX HapylIeHU i manueHTsl ¢ JITJI 3aHmMaroT mpo-
MEXYTOUHOE IIOJOXEHHME MEXIY MalMeHTaMKU C 0OJIE3HbIO
[TapkuHcoHa U MyJIbTHCUCTEMHON aTtpodueir  [30].
JleTambHbBI KIMHWYECKW aHalIM3 BEreTaTUBHBIX Hapylle-

[MTomumo muddepeHnanbHO-IMaTHOCTUYECKOTO 3Haue-
HUS, M3y4eHNe BereTaTUBHBIX Hapymenui mpu I TJI BaxHO
eme M AMd aHanMM3a MaTo@U3MOJIOTHM 3a00JeBaHMUS,
MOCKOJIbKY 3TU HApyLIEHUs] MOTYT JieXaThb B OCHOBE AMC-
dbyHkuuu cepaeyHo-cocyauctoit cuctemel (CCC), uro, B
CBOIO 0Yepelb, MOXKET CTaTh JOMOJHUTEILHBIM (PaKTOPOM,

it mpu JTJ, nposenennsii M.C. TpeoGpaxeHcKol u yeyryoasiomum HeliponereHepatuBHblii mpotece [7, 32].
A.A. CTpyLIeHKO, II0Ka3al, YTO OCHOBHBIMU BET€TaTUBHBIMU [TapajienbHO ¢ M3y4eHUEM KaplAMalbHON 1M3aBTOHOMHUN
HapylIeHUSIMU Yy TMalMeHTOB Z[TH ABISIOTCS CHUXCHUE OLICHUBACTCA BJIUAHUEC NPEIIapaToB, UCIIOJb3YIOIIUXCA AT
Macchl Tejia, HeMmepeHOCUMOCTh Xaphl, aHTUIPO3 U Ta30BbIE nedeHus ieMeHunn, Ha cocrosiuie CCC npu ATJI.
paccTpoiicTBa B BUIE 0OCTUIAIIMY U HAPYIIEHUSI MOUEHCITYC-

KaHus [7-9]. [Ipu olleHKe BereTaTMBHOM PEaKTUBHOCTU Ha [lenb naHHOTO UCCNEN0BAHUA — OLIEHUTb HATUUKME U BbIPa-
OCHOBAHUHU UCCIEA0BAHUA [N1a30CEPACYHOI0, KAPOTUIHOIO U KEHHOCTb KapIMaIbHOW JM3ABTOHOMMHU Y MAlMEHTOB C
COJISIPHOTO pedIeKCcoB OBLIO MOKA3aHO, YTO y TAIMEHTOB C ITJI, ee cBsI3b ¢ APYTUMU KIMHUYECKUMU TPOSIBICHUSIMU
OTJI mpeobnamaeT mapacUMIaTUYECKU TUIT peakuuit [7] u 3200J1€BaHUS ¥ MIPOAHATU3UPOBATH BIUSAHUE AHTUXOJIUHI-
HepeaKko OOHApYXXMBAeTCsl TUIMEPYYBCTBUTEIBHOCTH Kapo- CTEpa3HbIX U H0haMUHEPTUYECKUX TPETapaToB Ha COCTOS -
TunHOro cuHyca [20]. bbuto Takke BBISIBIECHO, YTO y MallUEH- Hue CCC mpu ATJI.
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Xapamepucmxa TAIKEHTOB U METOA0B UCCJICT0BAHNA

O6cnenoBansl 21 mamment ¢ ATJI (BoceMb MyXurH 1 13 KeH-
IIMH) ¥ JEBITh 3MOPOBBIX YENOBEK (ISATEPO MYKUMH M YEThIpe
KEHIIMHBI), COCTABUBIINX KOHTPOJIBHYIO TpymiTy. CperHunit Bo3-
pact naumentos ¢ ATJI cocraBun 76,05 £ 4,8 roga, malueHToB
KOHTPOJIbHOM Tpyriibel — 72,78 + 6,2 roma. ITo mosy 1 Bo3pacTy
Ipynsl ObUTM conocTaBUMbl. JuarHos «BepositHast JATJI» ycra-
HaBnuBascs B cootBetcTBUM ¢ kputepusimu 1.G. McKeith et al.
[23]. Kpurepusimu otbopa B rpymiibl ObLIA: OTCYTCTBUE B aHAM-
He3e YKa3aHMi Ha MepeHeceHHbI MH(apKT MUOKapaa 1 IpyTre
KIMHWYECKH 3HAUMMBIE CepIeIHO-COCYINCTBIC PacCTPOICTBa, a
HMMEHHO MIEMUYECKYI0 0O0JIe3Hb Cepilia, TUIEepPXONecTepruHe-
MIO, HapyIlleHKE POBOIMMOCTU U PUTMa CeplLia, aTePOCKIIepO-
TUYECKUI1 CTEHO3 COHHBIX U TTO3BOHOUHBIX aptepuii 6omee 50%.
W3 viccnenoBaHys NCKITIOYATMCH TAKXKE MAIIMEHTHI ¢ TPYOBIM IBU-
TaTeTIbHBIM JIe(hEeKTOM, 3aTPYIHSIONMM TIPOBEICHNE aKTHBHON
OPTOCTaTHYECKOM MPOOBI, ¥ TMAIMEHTHI, MOMyJalolIye JeUeHIe
OeTa-OmokaTtopaMu U APYTMMHU TIperapaTaMy, BIMSIOIIMMM Ha
CepIEYHBI PUTM M TIPOBOAMMOCTB. [lalMeHTaM, ITOJTyJaBIIM
Teparuio aHTUXOJIWHACTEPa3HBIMM CPEICTBAMM, IIPOBOIMIACH
peructpaims DKI 11 KOHTpoJIs ITTeIbHOCTH MHTepBana PQ u
MCKITIOUCHMST 3aMeIUICHUS] BHYTPHCEPACUHOM ITPOBOIMMOCTH.
[Mpn Haymmuyy n3MeHeHni Ha DKI TMaIMeHTh NCKITIOYATNCH 13
aHaJM3a.

BoipaxkeHHOCTb KOTHUTUBHBIX PACCTPOMCTB y MAIMEHTOB ¢
JTJI oueHMBAIACh C MTOMOIIBIO KOJMYECTBEHHBIX HEUporcu-
XOJIOTMIECKUX MIKAJ (KPAaTKOM IIKAIBl OLEHKH ITCHXUICCKOTO
cratyca — KILIOTIC, 6aTapeu TeCcTOB Ha JTOOHYIO IUCHYHKIINIO
— DBTJII, Tecta mocneaoBaTeNbHOTO COGAMHEHUS LUDp —
TIICI, Tecta pucoBanus yacoB — TPY u Tecta nccienoBaHus
namsti B Moaudukanuu Ipodepa u bymike). KorHutuBHbIe
HapyweHust y nauuentoB ¢ JATJI cormacHo 6amty KIHOIIC
JoCTUTanu creneHu nemeHmmu (20,43 £ 4,11).

BbipaxXeHHOCTh JBUIATeIbHBIX PACCTPOMCTB Y IMALIMEHTOB C
OTJI oueHuBanach ¢ MOMOILBI0 YHUMDUIMPOBAHHOMN Kb
oueHku 6ose3Hu [Tapkuncona (YILIOBIT), vactu [-111 [13] u
mikasel Xena n Spa B momudukaumu Lindvall (1989) [15].

Cemb (33,3%) nauuenros ¢ A TJI mosyyasiu JedyeHue aHTUXOJIU-
HACTepa3HbIMKU CPeACTBaMK (PEMUHMI MJIM DKCEJIOH), BOCEMb
(38,1%) matmenToB npuHUMany antaronuct NM DA-periento-
poB (MeMaHTKMH) M aBa mauueHTa (9,5%) moydaan coveTaH-
HYIO Tepanuio — MeMaHTUH+HUHTMOUTOPBI alleTUIXOJIMHECTe-
pasbl. Ilects (28,6%) maLueHTOB IIOJIyYalIu JIeYeHUE JIEBOIO-
moit B cpeaHecyrouHoit 1o3e 500 mr (300—750 Mr/cyT), U3 HUX
JIBa MAIMEHTa MOJTyYaly JIEBOIOIY B KAUeCTBE MOHOTEpAIIUK 1
YeThIpe — B JOMOJNHEHKME K MEMAHTHHY (TpM YelOBEKA) MIIK
pemunmny (oauH 4enosek). JBa (9,5%) nalmeHTa Ha MOMEHT
00c/Ie10BaHMs JIEKAPCTBEHHOM Teparuy He MOy YaIy.

KimHnueckast olleHKa BETeTaTHBHBIX PacCTPOMCTB MPOBOAM-
JIach C TIOMOIIBIO CYOBEKTUBHOM IIKAJIBI BETeTATUBHBIX HAPY-
LIEHWI, BKIIOYAIOUIEH AEBATh HanboJee pacrpoCTpAHEHHbIX
CHMITTOMOB BETeTaTUBHOM TUCOHYHKIINU TIPH MTAPKUHCOHM3ME
(cHIXeHME MacChl Tejla, HaJIM4Yde CHMIITOMOB OPTOCTAaTHYe-
CKOIl TMIIOTEH3MM, TIOTIMBOCTH, TUIIOIMIPO3a, CYXOCTH KOX-
HBIX TTOKPOBOB, CITIOHOTEUCHMS, CYXOCTH pTa, HapYIICHUS
MOYCHCIYCKaHMUS M OOCTHIIAINK). BHIpaXXeHHOCTh KaXkIoro
HapyIIeHUsT OLEeHMBanach Mo TpexOamibHoi cucteme (0 —
OTCYTCTBUE HapyIIEeHUs, | — XaJoObl BRIBISIOTCS JIMIIb TIPU
TIIATEeJIBHOM OIpoce, 2 — MAIMeHT BKITIOYaeT HapylleHWe B
KPYT Xaji00, 3 — BEIpaKEHHOCTh HAPYIICHMSI HACTOJIbKO BEJIH-
Ka, YTO HOCUT Ae3anTUpYIOLInii XapakTep) [9].
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AKTUBHas opTocTaThyeckas mpooda (6e3 mpuMeHeHMs TOBOPOT-
HOTIO CTOJIa) MpoBoawiack mo Meroauke W. Birkmaier (1976).
[Tocne 15-MUHYTHOTO OTAbIXa B TOPU3OHTATILHOM MOJOXEHUN
MalueHTy U3MepsIoch apTepuaibHoe aasieHue (AJl) u ompe-
nessmach Jactota cepmedHbix cokpameHmit (YCC). 3arem
MalMeHT NPUHKUMAT BEPTUKAIbHOE MOJOXEHHE, B KOTOPOM
cpasy e MocJie ero noabemMa 1 yepe3 MUHYTHbIE UHTEPBAJIbl B
teyeHue 5 MuH crosgHud usmepsack YCC u ALl Kpurtepuem
HAJIMYUST OPTOCTATMYECKON THIOTEH3UU SIBISIOCH CHIDKEHME
ypoBHsI cuctoinveckoro AJl Gonee yem Ha 20 MM pPT. CT. U
OTCYTCTBHE €r0 BoccTaHOBIeHUS uepe3 30—60 ¢ mocje akTB-
HOTO BCTaBaHUSI 10 MCXOAHBIX 1udp. [Tpu mpoBeneHuun opro-
CTaTUYECKOM MPOOBI C MOMOIIbIO AKTUBHOTO OMpOca y MalueH-
Ta YTOUYHSIIOCH HAIMUKE CYOBEKTUBHBIX MPOSIBICHNI OpTOCTa-
TUYECKUX peaklvii, TaKuX, KaK TOJOBOKPYXEHHUE, Haluyue
«MyLIEK Tepen TIia3aMu», MpeaoOMOPOYHOIO COCTOSIHUS,
BBIPAXXEHHOM €1a00CTU U CBSI3aHHOM ¢ Hell HeyCTOMYMBOCTH.

WHcTpymMeHTambHas OIIeHKA BeTeTaTUBHOM PETyIISIINM Cepaey-
HOW IeSITeIbHOCTY TIPOBOIMIACH C TIOMOIIbIO aHaIM3a Bapua-
6enbHOCTH cepaeyHoro putMa (BCP) — meTona, o0CHOBaHHOTO
Ha M3y4yeHUU AMHAMUKU MHTepBaioB RR B mokoe u mpu pas-
JIMYHBIX Mpobax. DTOT METON aKTUBHO MCIOJIb3YETCS B Kap-
JIUOJIOTUM W SHIOKPUHOJOTUU [JI OLIEHKW BereTaTMBHBIX
HapyIIeHUH y TepeHecnx MH(MapKT MUOKapaa OONbHBIX U
MALMEHTOB C caxapHbIM auadeToM [2, 3, 21, 29].

B uccnenoBanuu ucnonb3opanach mporpamma «Jokrop A» st
KpaTKOBPEMEHHOM 3alUCH CepACYHOTO PHUTMAa B TEUCHHUE
15—20 muH. I[Iporpamma aBTOMaTUYECKH UCKITIOYAET U3 pacye-
Ta SKTONMMYECKHME HECMHYCOBBIC KOMILIEKCH. Ilpn Hammamu
CYNPABEHTPUKYJISIPHON apuTMUM WM GoJbinoro (Gonee 5%)
KOJIMYECTBA SKTOMUYESCKMX KOMIUIEKCOB MAIlMEHT UCKITH0YANICS
U3 aHaau3a. 3amnuch CEpAEYHOro pUTMa MPOBOAUIACH Uepe3
1,5—2 9aca mmoce efIpl, IIocyIe eproa alanTalliy K YCIOBUSIM
UCCIEN0BaHUS B TOPU3OHTAJIBHOM IIOJIOXEHHU B TeUEHHE
15—20 MuH B TUXOIii 3aTeHEHHOU KoMHaTe. OLleHUBATKCH Clie-
aylormue cratuctTudeckue mokasaren: RRcp, SDNN u
RMSSD. RRep (Mc) — cpeansisi JUIMTENbHOCTh MHTEPBAIOB
RR. JlaHHblif TOKa3aTe1b COOTHOCUTCS ¢ YaCTOTOM CepAeYHBIX
COKpalICHW ¥ TI03BOJISET CYAWTh O HANMYMM Y TTalleHTa
opanu- wnu Taxukapauu. SDNN (standard deviation of the NN
interval, Mmc) — cTaHmapTHoe oTKJoHeHue (SD) BeauuuH HOp-
MasbHbIX nHTEpBaioB RR (NN). MHtepBansl RR mexny kom-
miekcamMu QRS HOpManbHBIX KapaMOIKMKIOB MPUHSITO Ha3bl-
Bath uHTepBagaMu NN (normal-normal). AHOMaJTbHbIE MHTEP-
Babl RR m3 ananm3a nckmouarorcs. SDNN sgpisgeTcs MHTer-
paJbHBIM TOKa3aTeJaeM, XapaKTepu3yIOIIUM BapuadeabHOCTb
CEepIeYHOro PUTMA B LIEJIOM, ITPU CHUXKEHUU KOTOPOTO MOKHO
KOCBEHHO CYIWTh O CHIDKCHUY BETETATHBHBIX BIMSHUI Ha cep-
JIEYHBIN PUTM, OMHAKO OH He TI03BOJISET JOCTOBEPHO CYIUTh, O
CHIKEHUM KaKUX (CUMIIaTUYECKUX WM TTapacUMIIaTHIeCKIX)
BmusHuil uaetr peub. RMSSD (the square root of the mean
squared differences of successive NN interval, Mmc) — KBagpat-
HBIi KOPEHb M3 CPeIHEro KBaJpaTOB Pa3HOCTEHl BEIMYMH
TOCNIEIOBATEIbHBIX Map WHTepBamoB NN. DTOT IoKa3aTeib
VUUTBIBAET HE IUTUTEIbHOCTh MHTepBajoB NN, a pa3HOCTb
JUIMTeNbHOCTH cocenHux uHTepBanoB NN. Ilokasartenb
RMSSD sprseTcst oTpaxeHneM aKTUBHOCTH MapacMITaTHye-
CKOTO OT/eJa BEereTaTMBHON HEPBHOIM CHCTEMBI M TO3BOJSIET
KOCBEHHO OLIEHUTH MapacuMIaThUecKue BIUSHUS Ha cepiey-
HbLi put™ [29].

[eomerpuueckuii aHamM3 BapuabETbHOCTU CEPACUYHOTO PUTMA
MPOBOIMIICS HAa OCHOBAaHMM TIOCTpoeHus TpadukoB JlopeHia,
Ha KOTOPBIX MPOAOKUTEBHOCTh Kaxaoro uHTtepBaia (RR)
COTIOCTABIISUIACH C ITUTENBHOCTHIO TIOC/EAYIONIET0 MHTepBaIa
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puc. 1: Tpumep puTMorpaMmbl

(RR+ 1). Ouenuanuch mmpuHa (SD1) u gauna (SD2) Toueu-
Horo obsaka (puc. 1). SD2 sBisieTcs MHTerpaJbHbIM MTOKa3aTe-
JIeM, XapaKTepU3YIOIIUM BapuadeTbHOCTh CEPISYHOTO PUTMa B
uejoM, SD1 oTpaxaeT IMHaMMKY U3MEHEHUS TOCe0BaTeb-
Hbix RR-uHTEpBaNOB OT yiapa x ynapy, 00ycIOBIEHHYIO aKTHB-
HOCTBIO ITApPACUMITAaTUYECKOM HEPBHOM CHCTEMbI, YTO IIO3BO-
JISI€T OLIEHUTD €€ BIMSAHUE Ha cepeuHblil puT™. [IpenmyiiecTsa
OLICHKH 3TUX TTapaMeTPOB Hajl CTAHIAPTHBIMU CTATUCTHIECKH-
MU COCTOUT B TOM, UTO JaHHBIE ITOKA3aTe/ M 00J1ee CTAOMIBHBI U
MeHee MMOABEPKEHbBI BIUSHUIO apTehaKkToB.

[Tpu uzyyeHun puTMOrpaMmbl (puc. 2) HETPYIHO YOEmUThCS,
9TO OHA MMEET BUJ MePHOIMICCKH ITOBTOPSIIONIECS BOJTHEI, a
TOYHEEe, HECKOJBKUX BOJIH, KOTOPbIE MMEIOT OIpeneiIeHHYIO
YacTOTy U aMILTUTYdy. BKiaa Kaxmoit U3 9TUX 4acTOT B CTPYK-
TYpy pUTMa OIICHWBaeTCS TpH MoMolu aHanmu3a Dypbe,
PEe3yJIBTaTOM KOTOPOTO SIBISIETCS MOCTPOEHHUE Tpadrka 3aBU-
CUMOCTU aMIUTUTYIbl KOJeOaHWs OT MX YacTOThI (CHEKTpO-
rpamMmbl). OleHMBaeTcs MOLIHOCTb (MC?)  KoseOaHUs
(T.e. BBIYMCIISIETCS TIIOIIAAb) B Mpeaenax OIpeneJeHHOTO
YaCTOTHOTO AMana3oHa. B HopMe B CIeKTpe BBIICISIOT TPU
nuKa KojebaHuii: BbicokoyacToTHble BoJaHbI (BUB) — nuana-
30H 0,15—0,4 It1, HuzkouyacrotHsie BoaHbI (HUB) — 0,04—0,15
[1 1 oueHb HU3KouacToTHbIE BosHbI (OHYB) — 0,003—0,04 Ii1.
Kak nokasbiBatoT uccienoBanusi, MoiHocts BUB coBnagaer ¢
JbIXaHMEM TMalMeHTa U CIYXUT OTPaXeHHUEeM TapacuMIIaTiye-
CKUX BIUSIHUIA Ha KapauopuT™. MormiHocts HUB coBmanaet ¢
KOJIeOAHUSIMU YACTOTBI MTYJIbCa MALMEHTA U CITYXUT OTPAXKEHU-
€M KaK CUMIIaTUYECKUX, TaK U TTapacCUMIIaTUIECKUX KapAnaab-
HbIX BusiHUi. MormiHocts HUB Takske onpenensieTcst coctosi-
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puc. 2: [uarpamma JlopeHua
RRn — purensHocTb n-ro RR-wntepsana; RRn+1 — mutensHocTb nocnenyiowero RR-ukTep-
Bana; SD1 — WwwpuHa T04e4Horo 06naka, nokasaTeNb OTPAXaeT AuHamuKy RR-WHTEPBaN0B OT
yaapa K yzapy, 06YCNOBNEHHYIO NapacuMMaTUYECKOil aKTUBHOCTbIO; SD2 — [niHa T04EHHOro
obnaka, nokasaTenb SBNSIETCS MUCTIEPCHEN AIMTENBHOCTH RR-UHTEPBANIOB, OTPaXaeT BapHa-
0ebHOCTb PUTMA B LIETIOM
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HUueM OapopedIeKTOPHON PeaKTUBHOCTH B CHUCTEME peryJis-
uuu AJl. Mexanusm npoucxoxaenus OHYB oxkoHuaTenbHO
HE YCTaHOBJEH. MOIIHOCTb 3TOM BOJIHOBOM COCTABJISIIOLIEH
CTIEKTPA CEPIEYHOrO PUTMA 3aBUCUT OT COCTOSIHUSI TOPMO-
HaJIbHOI ¥ TYMOpPaIbHOU peryisiuuu [3, 29].

B uccnenoBaHuu olleHMBANIUCH KaK aOCOMIOTHBIE BETMYMHBI
BYB, HUB, OHYB (Mc?), Tak 1 HOpMalInM30BaHHbIE TTOKA3aTe-
m (BUBH, HUBH, %), kotophie otpaxatoT noaio BUB u HUB
B 00111/ MOIITHOCTH CIIEKTpPa, U3 KoToporo uckaoyeHst OHYB
(BUBH = BUB/(061mas moirHocts — OHUYB) x 100%; HUBH =
HYB/(o6mas momHocts — OHYB) x 100%). Takke paccun-
thiBasioch otHomeHne HYB u BYUYB (HY/BY wunpexc).
JlaHHBIN MOKa3aTeNb XapaKTepu3yeT COOTHOIICHUE CUMIATH-
YecKMX M MapacUMNaTUYeCKUX BAMSHUI Ha pUTM cepata. Yem
MEHbIIIe TaHHbII NHIEKC, TEM 0OJIbIIIE BbIPasKEeHbI TapacuMIIa-
TUYECKUE BIUSHUS HAa YACTOTY CEPAEYHBIX COKPAILICHUH.
Hapacranue HY/BY wuHaekca cBUAETENbCTBYET O CTEMEHU
JTOMMHUPOBAHUST CUMIIATUYECKUX KapAMaTbHBIX BIUSHUI
[3,29].

CrarucTiuyeckuil aHanu3 pe3yabTaToB MPOBOIMIICS C TIOMOILbIO
nporpammbl SPSS, Bepcuun 10.0. [JaHHbIe MpUBEIeHbI B BUIE
cpemHUX t cTaHmapTHOe OTKIoHeHHe. OIEeHKY JOCTOBEPHOCTH
paznuyuuii MPOBOAMIU TPU MOMOIIM HEMapaMeTPUuecKoro
kputepusi Bunkokcona. I[Ipy mpoBeaeHNH KOPPEISLUOHHOTO
aHaJM3a UCTIONIb30BaIN KO3(D(MUIIMEHT paHTOBOI KOPPENSIN
Crniupmena. [pu p < 0,05 paznuuust cuuTany JOCTOBEPHBIMMU.

Tabvua 1: BripaxeHocTb (B Oaniax, M & m) u 4acTora Bo3HuKHOBeHUA (%) ere-
TATVBHbIX PACCTPOWCTB Y MALWEHTOB MCCTIBAYEMbIX TPYNIN C MOMOLLbIO
CYOLEKTUBHON LLIKAbI

BeretatueHble pacctpoiictea | KontponbHas rpynna am
CHUXeHUe Maccsl Tena:

BbIDAKEHHOCTb 043+0,79 0,65+0,98

yacToTa 28,6% 39,1%
QOprocTaTuyeckast runoTeH3us:

BbIDAXEHHOCTb 0,14 +0,38* 0,78 £0,85*

yacToTa 14,3%+# 60,9%+#
HapylueHue MoyevcnyckaHms::

BbIDAXEHHOCTb 0,14 +0,38* 0,87 £0,97*

yacToTa 14,3% o 56,5% o
3anopb!:

BbIDAXEHHOCTb 0,57 0,98 0,9 + 1,15

yacToTa 28,6% 52,3%
JvcTanbHblit rnorMapo3:

BbIDAXEHHOCTb 0,57 0,98 08711

yacToTa 28,6% 43,5%
lunepruapos:

BbIDAXEHHOCTb 0 0,39+0,84

yacToTa 0 21,7%
lnepcanvBauys:

BbIDAXEHHOCTb 0,14+0,38 043+0,79

yacToTa 14,3% 26,1%
CyxocTb Koxu:

BbIDAXEHHOCTb 0,57+0,79 0,52+0,99

yacToTa 42,9% 26,1%
CyxocTb pra;

BbIDAXEHHOCTb 057+0,79 061099

yacToTa 42,9% 34,8%

Mpumesatme: *p<0,05; # p=0,04; o p=0,061.
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Pe3sybratnl

AHaJIn3 KIMHUYECKMX CUMIITOMOB [TOKA3aJ1, YTO BereTaTUBHbBIE
HapyIIeHUs pa3Hoii CTENeHH BBIPAXXEHHOCTH HAOIOAATNCDH Y
60% natmentos ¢ TJI. Hanbonee wacto y maumentos ¢ I TJI
MMEJICh Ta30Bble PACCTPOMCTBA B BUJE YACTBIX MO3bIBOB Ha
Moueucmyckanue (56,5%), zanopsl (52,3%), opTocTaTiyeckas
runoteHsust (60,9%), mictanbHblii rumoruapos (43,5%) v cHu-
keHue Macchl Tena (39,1%). ¥V naumeHToB KOHTPOIbHOM IPyII-
Il OCHOBHBIE XaJTo0OBl OBIIM Ha CyXocThb Koxu (42,9%) u
cyxocth pra (42,9%). CpaBHUTENbHBINA aHAIN3 BEreTATHBHbIX
HapyweHuil y nauueHToB ¢ JATJI 1 ucrbITyeMbIX KOHTPOJIbHOM
TPYIMIIBI TT0Ka3a, YTO YacTOTa BCTPEYaeMOCTH U BBIPAXKEH-
HOCTB TAKMX CMMITTOMOB, KaK OPTOCTaTHYeCKast TUTIOTEH3US 1
HapYIIEHUS] MOYEUCITYCKAHUSI CTATUCTUYECKU TOCTOBEPHO
Boiie y nauueHToB ¢ ATJI (p < 0,05) (Taba. 1).

[Tpu nposeaeHUM opToCcTaTUUECKOM MPoOBI MageHue ALl bonee
yeM Ha 20 MM pT. CT. HaGmoganoch y aeatu u3 21 (42,8%)
nauuenra ¢ ATJI, npu stom y cemu yenosek (33,3%) mocie-
Jyloliero BocctaHoBneHus AJl He HaOmoaIoCh. ¥ Tpex malm-
€HTOB OPTOCTATUYECKASI TMIIOTEH3USI COUETANACh C (PUKCUPO-
BaHHBIM ITyJIbCOM, a Y TIATH YenoBek ¢ O’ Habmomanach apte-
pUabHasK TUTIEPTEH3US B TOPU3OHTAIbHOM ToJIoXeHnH. Hu y
OJIHOTO MCIIBITYEMOTO KOHTPOJILHOM IPYIIIIbL IIPY IIPOBEAECHUN
OpPTOCTAaTMYECKON MPOOBI OPTOCTATMUYECKON TMIIOTEH3UH,
PaBHO KaK ¥ TUTIEPTEH3UEH B TIOJIOKEHWH JIeXa, He BBISBICHO

(puc. 3).
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puc. 3: [luHamuka apTepvanbHoro faBeHus npy 0pTOCTaTM4eckoit npode Y 60MbHbIX
C AeMeHLVelA ¢ TenbLiamm J1esu 1 B KOHTPOMBHOM rpynne

AAI1 — pesvaups AL Mpu MEpexode M3 MONOXEHUS NeXa B BEPTUKANbHOE MOMOXEHVe

(AL nexa — AL crost); AAL2 — nesviauust Al yepe3 5 Mk crostis (AL yepe3 5 mun — AZL cTos);

p < 0,05 npu cpastetum AALT 8 rpynne GonbHbix AT/ ¢ AZL nepBoii KOHTPOMBHOIA rpynnb;

p < 0,05 npu cpastexun AALL? 8 rpynne 6onbHbix ATJ1 ¢ ALl BTOPOit KOHTPOMBHOI rpynMbI

Tabnmua 2: AHanu3 nokasateneii BapuabeNbHOCTH CEepAIeYHOro PUTMa B Uccneye-

MbIX Tpynnax

Mokasarenb Kontponbhas rpynna am
RRep, mc 1022,44 £ 80,38 967,52 + 131,88
SDNN, mc 31,15 £13,17 3757 £12,75
RMSSD, mc 21,67£9,19 19,32 +7,34
SD1, mc 30,7+ 15,86 24,39 + 14,35
SD2, mc 4.1 £131 39,40 £13,39
BYB, mc? 149+105 984£85
BYBH, % : :
HYB, mc? 17R+115 16,72 + 12,47
HYBH, % 52,89 60,4
OHYB, mc? 40,67 £42,1 34,6 + 25,74
HY/BY uHpexc 2,53 + 3,67 2,23 +1,66
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AHamM3 CTaTUCTUYECKUX U CIICKTPATbHBIX ITApaMETPOB BapHa-
OenbHOCTH cepaeuHoro putMma y manueHtoB ¢ JTJI u KoHT-
POJILHOM TPYIIIBI CTATUCTUYECKU 3HAUYMMBIX Pa3IMUUi MEXIY
TpyIIaMu He BeIIBUI (Tab. 2). [Ipu rpadpuaeckom m3o0paxe-
Hun RR-mHTepBanos Ha nuarpammax JlopeHua (puc. 4) craTu-
CTUYECKU NOCTOBEPHBIX pazauuuii mapametrpo SDI u SD2 B
HCCIIeqyeMBIX ITPYIITIAaX TAKKe BHISBICHO HE OBLTO.

VuuteiBasgs HeomHoponHocTh mauueHToB ¢ JTJI, Bcs rpymma
00JIbHBIX ObLIa pa3/iesieHa Ha JABE MOATPYIIIbI, B 3aBUCUMOCTH OT
HAJIMYMST OPTOCTATMYECKON TUIOTEH3MM. [PyTIy MalmeHToB ¢
OPTOCTATUYECKON TUIOTeH3Mel (rpymma 1) cocTaBMIM CeMb
(33,3%) nanueHTOB, cpeaHuii Bo3pact 76,43 + 5,53 roza; rpyn-
my 6e3 OpTOCTaTUYeCKO TMNOTeH3uu (rpynmna 2) — 14 nanueH-
T0B (66,7%), cpenHuii Bo3pacT 75,86 = 4,61 roga. [mutenbHOCTD
3aboneBaHms cocTaBma 3,86 = 2,79 roga B rpymme 1 u 3,11 £2,5
y TanueHToB Tpymisl 2. [To mmtensHOCTH 3a001eBaHKST U BO3-
pacTy TAIMEHTH UCCIeMyeMBIX TPYII JOCTOBEPHO HE OT/IMYA-
quch. [Ipu olLieHKe KOTHUTUBHBIX (YHKLMHI Y MalMeHTOB ¢
OpTOCTaTUYECKOi TMIIOTeH3Kel 1 Oe3 Hee JOCTOBEPHBIX pasyiu-
quii BBIIBIEHO He ObUIO0. 10 BRIpaskeHHOCTH ITApKUHCOHU3MA
MALMEHTBl ¢ OPTOCTATUYECKOM TUIIOTEH3UEH HTOCTOBEPHO
OTIMYATUCH OT MalMEHTOB TPyl 2 (00uwmii 6amt mo YIIOBIT
B rpymme 1 coctaBun 41,43 20,01 1 29,0 = 10,47 — B rpymme 2,
p = 0,058), mpuueM NpeuMyIIECTBEHHO 3a CYET CHIKEHUS
noBceHeBHOM akTUBHOCTH (6ayt I vactu YIIOBIT y manmen-
TOB C OPTOCTATUUECKOI rumoTeH3ueii coctapun 10,29 = 5,71,y
nanueHToB 0e3 Hee — 6,54 = 2,67, p = 0,05). [1pu ouieHKe BbIpa-
JKEHHOCTH BETeTATMBHBIX HapyIIEHWII HA OCHOBAHWM CYOBEK-
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Tabva 3: AHanua riokasareneil BapualenIbHOCTV CEpfIeYHOr0 PUTMA Y MALIMEHTOB
¢ [IT ¢ opTocTaTuyeckoit runoTeH3ued u 063 Hee B CPABHEHWM C KOHT-

[JlemeHums ¢ TenbLamy Jlesv v BeretaTuBHas perynauma CepAEYHON AEATENBHOCTI

Tabmiuia 4: AHanua B3avMOCBA3M NapaMeTpoB BapiabenbHOCTI CEpaeyHoro puTmMa

C MpUemMoM npenapatos NIEBOAOMbI, MEMAHTUHA W aHTUXONMHICTEPa3-

PONLHOM rPyrNoiA HbIX CPEACTB
Koxtponbas Ll 6e131$|?)2rﬂ?)2¢a / MEMAHTHUH AX3C
Mokasatenb rpynna (9) C OpTOCTaTHYECKOi | 6e3 OpTOCTATHYECKO!! Mokasarenb ¢ npenaparom; 6e3 npenapara / 0e3 npenapara /
runotenaueii (7) runotenauu (14) [p ' | ¢ npenapatom; r, p | ¢ npenapatom; r, p
)
SDNN, Mc r=-0349 r=0,348 r=0,329
RMSSD,wc | 2167919 1769:+8,1 202708 b= 0011 et Y2007
SD1, mc 30,7+ 15,86 25171937 2397+ 11,88
! 21,56/14,95 15,36/21 5
SD2, mc 441 +131 36,35+ 18,87 41,06 £ 10,01 RMSSD, mc r=-0,340 r=0,345
BYB, e’ 149+ 105 11,26+ 1327 9,07+ 504 p=00m p-0012
BYBH, % 46,07 49,14 30,8* 9,58/5,92
HYB, mc? 17324115 1238+ 13,15 19,06+ 1195 BB, wc’ r= ggj;
HYBH, % 52,89 49,71* 66,16* p=0
OHYB, Mc? 40,67 + 42,1 22,61 £ 19,82* 41,05+ 269 11,3213
HYB, mc? r=0,342
HY/BY uHzexc 2,53 £3,67 1,691,717 2,916 p=0,013
Mpumesiarie: * p < 0,05 (MaHH—YuTHu). 49,56/23,00 23,17/44,6
N OH4B, mc? r=-0,275 r=0,362
TUBHOM IIKaJIbl ObLJI0 OOHAPYXKEHO, YTO Y MALIMEHTOB IPYIIIHI 1 p=0,048 p=0,008
JIOCTOBEPHO 0O0JIbllIe BbIPAXEH TMIIOTMAPO3 U OOCTUMALIUS IO
cpaBHeHUIO ¢ manmeHTamu B rpymme 2 (p < 0,05). B rpymme 16,6/9,3
MaLUMEHTOB C OPTOCTATUYECKOM TUITOTEH3UEN TOCTOBEPHO Yalle AATL npy BCTagaHI r=-0214
HaOJII0A1ach TUTIEPTEH3Ms] B TOPU3OHTATBHOM MONOXEHUH p=0042
(p <0,05). ITo mpuHUMaeMbIM MpenapaTaM IPyIIbl 3HAYUMO He 124.46/142,33
PAINIATUCE. ALl 4epe3 5 MuH r’: 0,34i
p=0,004

IIpoBeneHHbIN aHaANM3 BapuabEIbHOCTU CEpAEUYHOr0 pUTMa
MOKa3aJl, YTo TMoKa3aTeJ CYLIECTBEHHO OTIMYAIUCh Y TMalu-
€HTOB TPy | 1 2. ¥ MalmeHToB ¢ OPTOCTATUYECKON TUTIOTEH-
3Meil ObLIO OTMEYEHO BhIPAXXEHHOE CHUXEHHE BapuaOelbHO-
CTH CEPIEYHOr0 PUTMa, PEUMYLIECTBEHHO 32 CYET MOLITHOCTU
OHYB. I1pu 3TOM MOC/IE UCKTIOUEHUS U3 aHATU3a MOIITHOCTU
OHYB ormeuanock npeodnananrie BUBH u cHmkenne HUBH,
YTO CBUAETEBbCTBYET O CHIKEHUM CUMIIATUYECKUX U OTHOCH-
TEJIbHOM YBEJIMYCHUM TIApacUMIIATMYECKUX BIVSHUIN Ha cep-
JEeYHBIN puT™ (Tabu. 3). Yka3aHHbBIE pa3nunst ObLIM CTAaTUCTH-
yecku goctoBepHbIMU (p < 0,05). TIpu cpaBHEHUU MALUEHTOB
TpymIsl | ¥ MalMeHToB KOHTPOJIBHON TPYIIBI TOCTOBEPHBIX
pazIMYMil TTOMyYeHO He OBbUTO (BO3MOXHO, B CHJIYy MaJOYuC-
JIEHHOCTH TpYII).

AHanu3 cepieyHoro puTMa B MCCIIEAYeMbIX TPYIax Mmokasa,
yrto y 607bHbIX ¢ I TJI yaiie, 4eM B KOHTPOJIBbHOM TpyIIe, BO3-
HUKAIOT CYNPaBEHTPUKY/ISIPHbIE SKCTPACHCTOJBI P TIEPEXOe
B BEPTUKAJIbHOE MOJOXEHUE MPU aKTUBHOM OPTOCTATUYECKOM
npoGe. Tax, y 12 u3 21 (57%) naumenta ¢ JATJI 6bun 3aperu-
CTPUPOBAHBI CYIIPABEHTPUKYISPHBIC SKCTPACUCTOINBI, IPUYEM Y
JIEBSITH U3 HUX OTMEYAIUCh MHOXECTBEHHbIE SKCTPACHUCTOJBI
NpU TIEpeXofie B BEPTUKAIBHOE IIOJIOXKEHHE. Y WCIBITYeMBIX
KOHTPOJIbHOM TPYIITbI OTMEYATKMCh SAMHIMIHBIE SKCTPACKCTOJIbI
B 20% citydaeB, 4To cTaTUCTHIeCKM JocToBepHO (p < 0,05) oTym-
yaeT ux oT nauueHToB ¢ JITJI. MHOXeCTBEHHbIE 9KCTPACUCTOJIbI
B KOHTPOJIBHOM I'pyIIINe He oTMeuyanuch. CpaBHUTEIbHbINM aHa-
Ju3 6obHbIX I TJI ¢ opTocTatueckoii runoTeH3ueit 1 6e3 Hee
TOKa3aJI, YTO TAIMEHTHI ¢ OPTOCTATUUYECKON THITOTCH3MEH 110
KOJMYECTBY IKCTPACKCTOJ TIPU BCTaBAHUU JOCTOBEPHO OTJINYA-
JIUCh OT MaLMeHTOB 0e3 TUMoTeH3un u KoHTpos (p < 0,05).

VyuteiBas, yto GosbIIMHCTBO mauueHToB ¢ JATJI momyuanu
KOMOMHMPOBAHHYIO TEPAIUIO, HeNb3s MCKIIOYUTh BIMSHUS
JIEKapCTBEHHBIX TPENapaTtoB Ha cepieyHblii putM. [lostomy
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TpuMedanve: KypevBHbIM LUDUATOM BbZEAEHb NAPAMETPbI, KOTOPbIE UMEIOT CTATUCTUYECKYI0 3HAYMMOCTb MPM NpoBeze-
HAW MHOTOGAKTOPHOTO JVCTIEPCHOHHOTO aHAM3A BAMSHWS NIEBOLOMLI, MEMAHTUHA W BHTMXOMMHACTEPA3HBIX CPEACTB
(AX3C) Ha nokasaTesw BapvaBeIbHOCTY CEPIIEYHONO PUTMA.

OBbLT MPOBE/IEH KOPPEISLIMOHHBIN aHamu3 (Tad1. 4) B3aMMOCBS -
31 MapaMeTPOB BapuaOEIbHOCTH CEPACUYHOTO PUTMA 1 TTPUHM-
MaeMbIX JIEKapCTBEHHBIX MpernapaTtoB, KOTOPbIi MoKa3al, YTo
Mpernaparsl JIEBOAOIBI OKA3bIBATM OTPULIATEIEHOE BIUSHUE HA
CepIeYHbI PUTM. DTO MPOSBISIOCH B CHIKEHUN Bapradesb-
HOCTH CEepIeYHOro pUTMa 3a CUeT CHIKeHUs MoliHocTH BUB u
OHYB (R > 0,5, p < 0,005). bbina BbisiBleHA MOJOXUTEIbHAS
B3aMMOCBSI3b MEXIY BaprabeJbHOCTBIO CEPACYHOTO PUTMA M
npuemom MeMaHTuHa (R > 0,5, p<0,05). I[Tpu npueme aHTHXO-
JIMHACTEPA3HBIX CPEACTB OTMEYAIOCH YBeTMYEHNE Bapuadeib-
HocTu cepaeuHoro putMa (SDNN) 3a cueT yBenmMueHUs MOII-
Hoctu HUB u OHYB B cniektpe (R > 0,5, p < 0,005), a Takke
3HAUWUTEIBHO YMEHBIIANACh BBIPAXEHHOCTh W TPEICTABICH-
HOCTb OpTocTaTHyecKoii runoteH3uu (p < 0,05). s uckmode-
HUS JIOKHBIX KOPPEJSILIMOHHBIX B3aUMOCBSI3eit asiee ObLT Mpo-
BeIeH MHOTO(DAKTOPHBII AUCTICPCUOHHBIA aHAIN3, B KOTOPHIIA
B KayeCTBE KOHTPOJIbHBIX TIEPEMEHHBIX ObLTHM BKJIIOUEHBI Iapa-
METPbI «IMaTHO3» U «HAIMYKE OPTOCTATUYECKON TUITOTEH3UM».
JIMCTIepCHOHHBIN aHAIM3 MOKA3aJ, YTO Mpernaparsl JEBOAOIBI
CHIDKANM BapraOeNbHOCTh CEPICYHOTO PUTMA M MOIIHOCTD
BYB, a cnemnoBarenbHO, CHMXaIM W MapacUMMaTUYECKUi
TOHYC. MEMaHTHH ¥ aHTUXOJMHACTEPA3HbIE CPENCTBA Ha Cep-
JEYHBI PUTM He oKa3biBamy BAMAHUSA. OmHAKO MOCIemHME
3HAUUTENIbHO YMEHBINAIM BBIPAXEHHOCTb OPTOCTATMUYECKOI
TUTIOTeH3UM. Ha OCHOBAaHMM YeTHIPEXTIONBHBIX TAOJIMIL COTIPSI-
JKEHHOCTH METOJIOM %’ ObLJIO TOKA3aHO, YTO CIy4au OPTOCTaTH-
YecKOl T'MIMOTEH3UM He CBSI3aHbI C Tepamnueil aHTUXOMUHICTe-
pazHbiMu cpeactBamu (p = 0,131), moaToMy MOXHO CUMTaTh
HAJTMYMEe OPTOCTATMYECKON TMIIOTCH3UM HEMOCPENCTBEHHBIM
MPOSIBIEHUEM CaMoro 3a00J1eBaHusl.
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[TpoBeneHHOE Mccnen0BaHKE MOKA3al0, YTO CPEAU BereTaTuB-
HBIX HapyiieHui, TunuyHbIx st I TJI, Haubosnee yacThiM CUMII-
TOMOM SIBJISIETCSI OpPTOCTATMYEeCKasi TMIOTEH3USI, BbIsIBIsEMast
nouty y 50% natmento. [Tpu aToM B monoBuHe ciydaes AT ¢
OPTOCTATUYECKOI TUMOTeH3MEN HAOIONAeTCsl TUTIEPTeH3MS B
MONIOKEHUU JIeXa C HENOCTATOYHBIM HapacTaHWEM IMyjibca B
oprtoctaTuyeckoit mpobde. [loayyeHHble HAMU JaHHbIE COIJa-
CYIOTCSl C pe3yJbTaTaMy TIPOBEICHHBIX PaHee MCCIeNOBaHUIA,
KOTOpbIe TOKa3alu, YTo nepudepuyeckast BereTaTUBHasl HEl0-
CTaTOYHOCTb XapakTepHa 171 601bHbIX I TJI 1 BO3HMKAET yxe Ha
paHHUX cTaausix 3aboneanus [7, 19, 22, 25].

AHanm3 cpeqHMX TToKa3aTeNeil BapraOeIbHOCTH PUTMA Cepala
BO Bcelt rpymre nameHToB ¢ JITJI mokasan oTcyTcTBHE CyIle-
CTBCHHBIX PAa3IMYMil B CPAaBHEHUH C TPYIIITOM 300POBBIX UCITHI-
TyeMbIX. OIHAKO TIOCTICAYIOIINI CpaBHUTEIbHBIM aHATN3 TIPH
BoiieneHuy u3 rpynmnbl ATJI manmeHTOB ¢ OpTOCTATUYECKOI
TUTIOTEH3MEH ITOKa3al, YTO Y TAaKMX MAalMeHTOB OTMEYaeTCs
3HAUUTEIBHOE CHIDKCHIE BapHAOCTbHOCTH CEPICYHOTO PUTMA
n mourHoct OHYB. TIpu aTOM HabmogaeTCsS CMeleHNe CUM-
naTonapacuMNaTU4eckoro OajaHca: OTHOCUTEIbHOE YBeIrye-
nue nonu BUBH B criekrpe Hag HYBH 1 cHuXeHne abcomoT-
Hoii BemuuHbel HY/BY uHaekca y maiueHToB ¢ OpTocTaTuye-
CKO¥ TMTIOTEH3MEN. DTO CBUIETEIBCTBYET O CHIKEHUH CHMIIa-
THYCCKUX BIMSHUN Ha CEepOCYHBIM PHUTM, YTO, BEPOSITHO,
00YCJIOBJICHO HEWpPOAETeHepaLueil He TOJbKO LEHTPATbHBIX
CUMIIATIYECKUX CTPYKTYP, HO ¥ Mepr(epuIecKuX HeipOHOB
OOKOBBIX POTOB CIIMHHOTO MO3Ta M CHMIIATHICCKIX TaHTJINEB.
[TonyyeHHbIE TaHHbBIE COTJIACYIOTCS C pe3yJabTaTaMU MCCIIeN0-
BaHMU, paHee MPOBEICHHBIX SIIOHCKAMK YUYCHBIMHU, KOTOPBIC
J0Ka3anu ¢ moMourpio I-MIBG cumnTUrpaduu, 4to y manmeH-
toB ¢ ATJI HabmogaeTcs aereHepalusi MOCTTaHTIMOHAPHBIX
cuMmnatiyeckux BoJokoH [18, 28]. MIMeHHO BbIpakeHHOCTh
CTpaJaHus IeprPepUIECKIX OTICIOB CHMIATIIECKON BeTeTa-
TUBHOI HEPBHOIi cucteMbl oTanyaeT JATJI ot npyrux Heiipoae-
TeHepaTUBHBIX 3a00JIeBaHMIA, TAKMX KaK 00Jie3Hb [TapKiHCOHA
M MyJbTUCHCTeMHas atpodus [26]. UcciaenoBanne moKasaio
KIMHUYECKYI0 HeOMHOpoaHOCTh nmauueHToB ¢ JATJI. Dto nox-
TBepXKIaeT (DaKT, YTO KIMHMICCKIIA TTOMMMOP(PI3M TIPOSIBIIC-
Huit ipu A TJI 3aBUCUT OT TONIMKK U CTETIEHU BBIPAsKEHHOCTH
JIeTeHepaTUBHOTO Tpoliecca. MeToa OLeHKM BapuadeabHOCTH
CEepIEYHOro PUTMa JOCTYIIEH, IPOCT ¥ JOCTATOUHO MH(OpMa-
TUBEH JUIS BBISIBJICHUSI TPYIIITHI TIAIIMEHTOB C PUCKOM Pa3BUTHS
CHMIITOMOB KapIManbHOM TU3aBTOHOMMUHU.

brino Takke oOHapyxeHo, uyto nauueHTsl ¢ ITJI u oprocraTtu-
YeCKO# r'MIoTeH3Kel JOCTOBEPHO Yallle, YeM 310pOBbIe UCIIbI-
TyeMmble 1 mauueHTsI ¢ JITJI 6e3 oprocTatnueckoil TMmoTeH3UH,
JIEMOHCTPUPYIOT Pa3BUTHE CYMpPAaBEHTPUKYJISIPHOM 3KCTpacu-
CTOJIMM B OPTOCTaTMUYECKON mpobe. MexaHu3M pa3BUTHSI IKC-
tpacucton y 6oabHbIX A TJI ¢ oprocTatnueckoit runoteH3uei
He COBCeM sICeH. MBI mpemnonaraeM, yTo Ipyu JaHHOM 3a00ie-
BaHUU BCJEACTBUE CHUKEHMSI BIUSHUSI CUMITATUYECKUX Bere-
TaTMBHBIX CTPYKTYp Ha CepaIle BO3MOXKHO pa3BUTHE JCHEpBa-
LIMOHHOI I'MIepPYyBCTBUTEIbHOCTU K TyMOpPaIbHBIM (haKTopam
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MPOBOJISIIIEH CUCTEMBI Cepjilia, obnanarolieli aBTOMaTU3MOM.
Panee ObL10 MOKA3aHO, UTO, B OTJIMYKE OT OOJIBHBIX MepUdepu-
YeCKOll BereTaTMBHON HENOCTaTOYHOCTHIO, Yy OonbHbIX TJI
AJIPEHOMEYJUIPHbIE KJIETKM HAAMOYEYHUKOB OCTAIOTCS
MHTAKTHBIMU, TO3TOMY YPOBEHb LIMPKYJIUPYIOIIUMX B KPOBU
KarexoJaMuHoOB He n3MeHeH [10]. Takum 06pa3oM, TOsIBIEHE
CYNPaBEHTPUKYJISIPHBIX SKCTPACUCTO Ha (DOHE KapauaibHOI
JIM3aBTOHOMUHN MOXET OBITh Pe3YJIbTaTOM BO3JIECTBMS HOpa-
peHajMHa Ha IeCHMIATU3MPOBAHHBIN Muokapia. CXomHble
MEXaHM3Mbl Pa3BUTHSI BET€TaTUBHO OOYCIOBICHHBIX Hapyllie-
HUI CepleyHOro pUTMa ObLIM OIMUCAHBI paHee MpU APYTUX
3a00/IeBaHUAX, B YACTHOCTH, ITPU caxapHoM auadete [21].

BrisiBeHHBIC N3MEHEHMS BapraOeIbHOCTH CEPAECYHOTO PUTMA
y mamueHtoB ¢ JATJI Henb3s uMHTepmpeTupoBaTh 0e3 yyeTa
BJIMSTHUS TePAlMK Ha CEpACYHBIN PUTM. AHAIM3 BIUSTHUS Ha
PUTM cep/Iia OTAEIbHBIX TeKAPCTBEHHBIX MPEIIapaToB, IMPUMe-
HSIIOIMXCS 715 JICYeHUS] KOTHUTUBHBIX U JABUTATEJbHBIX pac-
CTPOMCTB, TOKa3al, YTO MpernapaThl JICBOMOIB CHILKAIOT
BapuabeIbHOCTh CEPACYHOr0 PUTMA IMPEUMYIIECTBEHHO 3a
CUeT MapacUMMATUYECKUX BIUSHUI Ha CEepIeYHBI PUTM.
HecMoTpss Ha To YTO COBpeMEHHBIE IIperaparhl JIEBOMOIIEI
comepxar B cBoeM cocraBe nHruoutopsl JJODA-1ekapOokcu-
JIa3bl, HeJb3s1 MOJHOCThIO MCKITIOYUTh BO3MOXHOCTh 00pa3oBa-
HUs nepudepuyeckoro godamMuHa, KOTOPBINA, CTUMYIUPYS
aPEHOPEIIETITOPHI CEPALA, CTIOCOOCTBYET PA3BUTUIO 9KCTPACHU-
CTOJIMY, Ba30KOHCTPUKIMKM KapaualibHBIX COCYIOB M, BEpO-
SATHO, OTHOCHUTEJIBHOMY CHIDKCHUIO TapacHMIIaTHYeCKOTrO
ToHyca [12]. YuuTsiBag, 4to gaxe Ha (poHE TpreMa JIeBOIOIIbI
B rpynne OonbHbIX ATJI ¢ opTocraTmueckoil rumoteH3ueit
ObLTa BBISIBIIEHA OTHOCHUTENIbHAS TTAPACUMITATUKOTOHUSI, TIOJTY-
JYeHHBIE TIPU OlLEHKE BaprabeTbHOCTH PUTMA W3MCHEHHS
MOXHO MHTEPIPETUPOBATH KaK MPOSIBJIEHUE caMOro 3a00J1eBa-
HUS, a He KaK JEHCTBHME Teparuy Ha CepAeuHblii put™. [lpn
Ha3HAYCHNM MEMaHTHHA U aHTUXOJMHACTEPa3HBIX CPEACTB —
raJJaHTAMUHA U PUBACTUTMUHA — BIUSHUS Ha BapuabeIbHOCTh
CEepIeyHOro puTMa BbISIBAEHO He ObL10. [TpoBeaeHHble DKI -
MCCJIECIOBAHMS OKA3aMd OTCYTCTBHME YIUITMHEHHUS MHTEepBaia
PQ — 370 cBUIETENBCTBYET, YTO AHTUXOJMHACTEPA3HbIE Mpemna-
pathl, BBI3BIBAS OpamWKapiMio, He OKA3bIBAIOT BIMSHUS Ha
BHYTPUCEPACUHYIO IPOBOAUMOCTh. UTO KacaeTcs CHIDKEHUS
AHTUXOJMHACTEPa3HbIMU TMpernapaTaMy BhIPaKEHHOCTH OPTO-
CTATUYECKOI TUITOTEH3UH, MBI ITOJIaraeM, 4TO JaHHEI 3)deKT
00yCIOBIIeH O0JIETYCHNEM alleTUIXOIMH3aBUCAMOI Tiepefaun
HMITYIbCOB KaK MEXIy HelpoHaMM LEHTpaJIbHON HEpBHOM
CUCTEMBI, TaK ¥ Ha Tepudeprur B BETCTATUBHBIX TaHTJIMSX
MEXIy Tpe- U MOCTTaHIJTMOHAPHBIMM BOJIOKHAMH, MHHEPBH-
pytomMu cepaie u cocyanl [11, 24, 27]. Chenyer OTMETHTb,
YTO WHTUOUTOPHI AlETHIXOIMHAICTEepas3hl, 3(PQPEKTUBHEIEC B
OTHOIICHUU OPTOCTATUYECKOM TMITOTEH3UH, HE TIOTCHLIUPYIOT
Pa3BUTHUS TUTIEPTEH3UU B TOPU3OHTATBHOM MonoxeHuu [27].
IMostomy nmaHHBI 3G GEKT aHTUXOMMHAICTEPA3HBIX CPENCTB
MIPEICTABISETCS MHTEPECHBIM C TOYKM 3PEHUS BO3ZMOXHOCTH
UCIIOJIb30BaHMsI YKa3aHHBIX IPENapaToB B KaUyeCcTBE KOPPEKTO-
POB OPTOCTATMYECKOW TMTIOTEH3UU Y TAIIMEHTOB 0e3 Mpu3Ha-
KOB HAapyIICHUSI BHYTPUCEPACUYHOM IMPOBOAMMOCTU MPU HEH-
poereHepaTUBHbBIX 3a00IeBaHMSIX.
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Dementia with Lewy bodies and autonomic regulation of cardiac functions

I.G. Tishkova, I.S. Preobrazhenskaya
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In dementia with Lewy bodies (DLB) neurodegenerative process
affects not only central, but also peripheral nervous structures,
most frequently, neurons of autonomic ganglia, which may
underlay autonomic dysfunction, including peripheral autono-
mic failure. The purpose of this study was to analyze autonomic
regulation of cardiac functions in patients with DLB with the
assessment of the heart rhythm variability. Twenty three patients
with probable DLB were enrolled in the study. A control group
was composed of healthy individuals comparable by sex and age.
In DLB peripheral autonomic failure occurred significantly
more frequently. Orthostatic hypotension manifested at already
early stages of the disease in half of the patients. Spectral analy-
sis of the heart rhythm in patients with orthostatic hypotension

showed relative predominance of high-frequency waves on the
background of decreased power of low-frequency waves of the
spectrum, which suggests decrease of sympathic influence on the
heart rhythm. Relative parasympathicotonia combined with
heart rhythm abnormalities seen as supraventricular extrasystols.
Analysis of the influence on the heart rhythm of drugs used for
the treatment of cognitive and motor disorders showed that levo-
dopa decreased the heart rhythm variability and parasympathic
tonus because of stimulation of cardiac adrenoreceptors.
Anticholinesterase medications do not influence the heart
rhythm variability, but can decrease severity of orthostatic hypo-
tension.
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HapyiueHust cHa y OOJIBHBIX
C TUCLHHUPKYJIATOPHOU
SHLedasonarTuei
1 META00JINYECKUM CUHIPOMOM

0.B. JIrommua, M.10. MakcivoBa

Mockosckuii 2ocydapcmeerHbiii MeOUK0-CoMamoa02u4ecKuil yHusepcumen;
Hayunviii yenmp nesponoeuu PAMH (Mockea)

Kanobbl 60abHbIX OucyupkyasmopHol snyepanronamueii (J19) I-11 cm. u memaboauueckum cundpomom (METC) Ha HeydogaemsopumensHbiii coH He
PACKPbIBAIOM 006eKMUBHYIO KAPMUHY OUCCOMHUMECKUX PACCMPOIICME KaK 6 OMHOUeHUY HAPYUIeHUT! ObIXAHUS 60 CHe, MAK U U3MEHEHUS CAMOI CMpyK-
mypol cHa. Hapyuwienus cha mozym Obimb caedcmeuem 08yX NPUHYUNUAALHO PA3AULHBIX NAMOEHEMUHECKUX NPOYeccos: GMOPUUHBIX HAPYUIeHUIl CHA
acaedcmeatie anHod U NCUXOPU3UOA0UUECK O UHCOMHUL HA (IOHE BbIPANCCHHO0 NCUX0Be2eMAMUBHO0 CUHOPOMA C MPEBONCHO-0enpecCUBHbIMU Pac-
cmpoiicmeamu. Ilonucomnoepaguueckoe uccaredoganue 001XCHO 6X00UMb 8 KOMIAEKC 0093aMenbHbIX NAPAKAUHUMECKUX Memod0s 00c1ed08aHls 001b-
Hoix 19 I=I1 em. u METC, mak xak moabko ¢ e20 noMOuiblo MOJICHO MOUHO 0npedeauns namozeHemu4eckuil Xapaxmep HapyuleHuii CHa u onpede-

AUMb cMpame2uto Gapmaxomepanuuy.

Kotouesbie cJ10Ba: HApYILIEHNS CHA, UCIUPKYISTOPHAS SHIIE(ATONATHs, MeTa00IMIECKUii CHHIPOM

pobjieMa HapyleHWs: CHa MMeeT JaBHIO MCTO-

PHIO M COXPAHSET CBOIO aKTYaIbHOCTB II0 HACTOSI-

ree BpeMmsi. OIHA U3 OCHOBHBIX IPUUKH, KOTOpast

ofnpenenseT MHTepeC KIMHUIMCTOB K AMCCOMHM-

YeCKMM PacCTPOMCTBAM, — MX BBICOKAsI PacIpo-
cTpaHeHHOCTb. [10 TaHHBIM psia SMUIEMHUOIOTHIECKHX CCIIe-
JIOBAaHMII Pa3IMYHBIX BO3PACTHBIX TPYII HaceleHus, 10 95%
Jofelt 0OHapyXUBAIOT MPOOJEMbl, CBSI3aHHBIE CO CHOM. B
16—21% ciyuaeB CUMITOMbI OECCOHHMLIBI BOSHMKAIOT TPH pa3a
B Hezemo, B 10—28% oHM MMEIOT 3HAYMTEIbHYIO BbIPAKEH-
HocTb. HeynosiieTBOpeHHOCTh CHOM oTMevaetcst B 8—18% ciry-
yaeB. bonee 25% mnauueHToOB MOXWIOIO BO3PACTA PEIY/SIPHO
MM YacTO YIIOTPEOIISTIOT CHOTBOPHBIE cpecTBa |3, 6, 8, 15, 24].
CoBpeMeHHbIe MCCIeN0BaHuUs Bce 00JbIe U 00JIblIe YOexXaaloT
B TOM, YTO HapyIICHUSM CHa JOJDKHA OBITh OTBEICHA B KITMHM-
Ke CepIevHO-COCYTUCTHIX 3a00JIeBaHMIT 3HAYUTEILHO OOJTbIIast
POJIb, YeM 3TO Je1aoch A0 cux mop. Ocoboe 3HaUeHUe MoJyya-
T IIPH 3TOM U3Y4eHUE JbIXaTeIbHBIX PACCTPOMCTB, CBI3aHHBIX
CO CHOM.

CUHIPOM HOYHOTO arHO® BaXKEH I KIMHUIIUCTA HE TOJIbKO
KaK 4acToe KJIMHUYECKOE MPOSIBIEHUE HApyUIEHWH CHa, HO,
MIPEXJIE BCETO, KAK OMACHOE IUISl XU3HU COCTOSIHUE, KOTOPOE
Mbl [0 CHUX IIOp €lle He OLEHWIM B TMOJHOW Mepe.
JlekommeHcanus KapauaabHO#i U LepedpoBacKyIIpHON MaTo-
JIOTMM BO CHE HEPEIKO SIBIISETCS HEMOCPEICTBEHHON MPUYH-
HOI MH(apKTa MUOKapaa, MHCYIbTa U BHE3aITHOI cMepTH [8§,
14, 15, 17, 20].

XapakTep MPUYMHHO-CJIENCTBEHHBIX OTHOILIEHU HApYIIeHUI
CHA ¥ MaTOJIOTUM CUCTEMBI KPOBOOOPAILIEHHSI TOCTATOYHO CJIO-
KeH U MHoroo6paseH. C OJHOI CTOPOHBI, PaCCTPOICTBA CHA
MOTYT CTUMYJIMPOBATh Pa3BUTUE U IIPOrPECCHUPOBAHME Kapau-
QIbHBIX U 1IepedpoBacKyIsIpHbIX HapyumieHuid [3, 19]. B
TIOCIIeIHME TOABI HAPYIICHHS CHa BCe Yallle PAacCMaTPHBAIOTCS
B KauecTBe MPUYMHBI Hed((HEKTUBHOTO JICUCHUS CepleuHO-
cocynucThix 3aboneBanuii [9, 17]. C apyroit — cepaeyHo-cocy-
JIUCTBIC 3a00JIEBaHMSI MOTYT IPUBOIUTH K 3HAUMTETBHBIM
U3MEHEHUSIM CTPYKTYPBl M TMPOJOJDKUTENBHOCTH cHa [8].
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[MoaToMy BhIsSIBICHNE Y GOJBHOTO OOIIETO COCYIUCTOrO 3a00-
JIeBaHuMs (apTepuaibHOM TUIIEPTEH3UH, aTePOCKIIEPO3a), Bey-
X (hakTopoB prcKa 6oMe3Hel CHCTEMBI KPOBOOOPAIIEHHS 1
HApYLICHUI CHA JOJKHO OPUEHTHPOBATh Bpaya Ha TPOBEe-
HUE JTOMOMHUTEBHOTO MOIMCOMHOrPahuIecKOro MCCIe0Ba-
HISI, HATIPABIEHHOTO HA PACITO3HABAHIE PACCTPOICTB JbIXa-
HUs Bo cHe [3, 6, 7, 16].

CrenyeT OTMETUTD, YTO HOUHOE armHO3 (C OCTAHOBKOIA JbIXa-
HMS BO CHE U MOCJIEAYIOLIUM MO0y XaeHueM) OoJiee XapakTep-
HO JUIS My*KIMH BO BTOPOU ITOJIOBUHE XI3HM, OMHAKO HEPEIKO
BCTpevaeTcsl U y KeHIIH. OOBIYHO 3TOMY TPEAIIECTBYET A1 -
TeJbHBI TMEpUOJ Xpama BO CHe, a 3aTeM MPUCOeAMHSETCS
armHo3 [3]. YacTto yxXe MMeroImuecst HapyIIeHNs CHa He TIPo-
SIBJISIIOT Cce0sl KIMHUYECKOW CHMIITOMATHKOM paccTpoilcTB
IBIXaHUsT BO cHe. JlmMTenbHOe BpeMsl TPUCTYIIBI HOYHOTO
aITHO® MOTYT IPOTEKATh CKPBITO, HE TIPOSBIISS ceOsI 1 IeOI0TH -
Py Cepbe3HBIMHU OCJIOXHEHUSIMM, Cpear KOTOPBIX Hambojee
PacipoCTpaHEHHBIMU U TSKEJBIMU TI0 CBOUM TOCIEICTBUSM
SIBJITIOTCS] BHE3AITHAsT CMepTh, MH(ApKT MUOKapaa 1 Hapylie-
HUSI MO3TOBOTO KpOBOOOpamieHus. B ¢BsI31 ¢ 3TuM 3amaya paH-
Hel TUarHOCTUKU KJIMHUYECKU «aCUMITTOMHBIX» HapyLICHWi
JILIXaHUSI BO BpeMsI CHa Y OOJIbHBIX ¢ COCYIMCTOM MaToJorueit
TIPEICTABIACTCS Ype3BbIYaiiHO aKTyanbHol [3, 9, 17].

IIpobnema mertadbommueckoro cuHapoma (METC) sBusercs
OIHOI 13 371000JHEBHBIX MPOOJIEM COBPEMEHHO MEIUIIMHCKOI
Hayku. KnuHudeckas 3Hauumocts METC 3akiiouaercs: B TOM,
YTO COYCTAHNE BXOMSIINX B HETO IATOJOTMYCCKHX COCTOSTHHUI
YCKOpsIET POrpeccupoBaHme atepockieposa. [laToreHeTnuecku
npobnemMa METC TecHo cBsi3aHa ¢ MUCGhYHKIMEH UHTErpaTUB-
HBIX HeCHeIM(MUUIECKHX CTPYKTYP TOIOBHOTO MO3Ta — TUMOUKO-
PETUKYJISIPHOTO KOMILIEKCa, UTO MPOSIBISIETCS] HEHMPOSHIOKPUH-
HO-0OMEHHBIMU, SMOLIMOHATBHBIMU, BETeTaATUBHBIMU, MOTHBA-
IIMOHHBIMU U OMOPUTMOJIOTMYECKUMU PACCTPOMCTBAMHU, B TOM
yucje HapylleHueM 1Mkiaa OoxpctBoBaHue — coH [11].
H3BectHO, uTo Y 60mbHBIX METC uacTo BCTpeuaroTcsl MHTpa-
COMHUWYECKUE PACCTPOICTBA B BUME CUHIPOMA OOCTPYKTUBHOTO
armHo3 Bo cHe (COAC), mpy 3TOM aBTOPBI OTMEYAIOT YETKYIO
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3aBUCHMOCTb MEXIY COHHBIM aITHO3, THEBHOW COHJIMBOCTEIO,
PE3UCTEHTHOCTbIO K MHCYIMHY M aTepockieposoMm [21, 22]. B
cBoto ouepenb, COAC sprsieTcst (pakTopoM pucKa Ajis pa3BUTHS
METC [12, 13]. Pan aBTOpOB OTMEYAET, YTO YPOBHU TPUTIIULIE-
PUIIOB ¥ MOYEBOM KMCIOTBI KPOBU OBUTM 3HAYMTEIBHO BHIIIE Y
nauueHToB ¢ METC, ctpaparoniyx oOCTpYKTUBHBIMU alHO? BO
cHe [10]. PacctpoiicTBa abixaHus1 BO BpeMsi cHa y il ¢ METC
TIOBBIIIAIOT PUCK PAa3BUTHUSI TSDKEIBIX 3a00JI€BAaHMI CEepIevHO-
cocynuctoii cuctembl [10, 22]. HapyiieHus: apixaHusi BO CHe
3aHMMAIOT HACTOJIBKO 3HAYMUTEJBHOE MECTO B CHMITTOMATHKE
METC, yro psin uccnemoparesieil pejiaraeT paciiipyuTh paMKu
METC, Bkmouns B Hero COAC [5, 23].

3HAYUTENBHO MeHbIIle BHUMAHMS YACICHO U3YYEHMIO apXUTeK-
TypHI cHa (XxapakTepuctuka a3 u cranuit) npu METC, ero anar-
TUBHOI (YHKIMM M TMCCOMHMYECKUM paccTpoiictBam. CoH
TMIPEJCTABIISIET COOOM CIOXHO OpPraHW30BaHHbIN B HEHPODU3UO-
JIOTUYECKOM U HEMPOXMMUIECKOM OTHOIIEHUM TIPOLIeCC, K13~
HEHHO HEOOXOMMMBIN /ISl OPraHW3Ma, OH BBITIONHSIET BaXHbIE
ananTUBHbIE (DYHKIIMK, TaK KaK YyTKO pearnpyeT Ha U3MEHEHHUS
Xapakrtepa 0OPCTBOBAHMSI U TIAPAMETPOB OKPYKAIOIIEH Cpejibl.
CTpyKTypa CHa HaXOAUTCS B OMPENEIEHHON CBSI3M C UHTEHCHB-
HOCTBIO M XapaKTepoOM SHIOTEHHBIX MJIM 3K30T€HHBIX CTPECCO-
reHHbIX BiusiHui [ 1, 2]. Toa amantuBHoii pyHK1IMENH CHA ciey-
€T MOHUMATh TAKYIO €T0 OPraHM3aluIo (MTOBEIEHIECKYI0, Helpo-
(buzKoIornyeckyo U GMOXMMHUYECKYI0), KOTOpas B MOC/EIyI0-
IIWii 32 CHOM TIepHOJl OOJPCTBOBAHMS 00ECTIEUNBACT YEOBEKY
BO3MOXXHOCTb aKTUBHOI JIESITEIbHOCTU B PA3TUYHBIX (DYHKIINO-
HaJIbHBIX cocTosTHMSX [6, 7]. HapyieHust 1ukma 60apcTBOBa-
HUE — COH, IMCCOMHUS (MHCOMHWUS, THEBHASl COHJIMBOCTD)
MOTYT ObITh BTOPMYHBI 110 OTHOIIEHUIO K COMATUYECKON WU
TICUXOTeHHOI TTaTOJIOTMU (TPEBOXHBIM M JETPECCUBHBIM pac-
CTPOIICTBaM), HO B TO K€ BPeMsI 3a4acTyIO UTPaloT U 3HAUMTeb-
HYIO poJib B MaTOTeHE3¢ COMaTUYeCcKoii 00J1e3HU U MeTaboIye-
ckoit mu3perynsiuuu |3, 4]. U3BecTHO, 4TO 0COOBIE BereTaTUBHbIE
COOTHOIIIEHYSI B TIEPMOJT CHA MOTYT CIIYXUTb (DAaKTOPOM pucKa
Pa3BUTHS UK CYILIECTBEHHOTO U3MEHEHMSI KAPTUHBI PA3TUIHBIX
3a00/1€BaHuii, B TOM ynciie 1 accoumupoBaHHbix ¢ METC [3].

B cBs3M ¢ 3TUM M3yYeHUE CHA, BBISBICHME AUCCOMHUYECKUX
paccrpoiictB y 60mbHEIX METC sIBNIsIeTCS aKTYaIbHBIM C TOYKT
3pEHUsT TIOIXOMOB K KOMIUIEKCHOW Tepamnuu YyKa3aHHBIX
COCTOSIHUIA.

Llenbio HACTOSIIIETO MCCTENOBAHMS ObLIO OTIPENETUTh KIMHU-
YeCKYI0 M MAaTOT€HETUYECKYIO POJIb HAPYILIEHMIA CHA Y 00JIbHBIX
C IMCUMPKYISITOPHOM 3HIedanonatiueil 1 MeTadoIMyecKum
CUHIPOMOM.

XapaKTe])l/ICTI/IKa 00.JIbHBIX H METOJI0B HCCIEOBAHMS

B uccnenosanue Obut BKIIOYEHB! 120 G0IBHBIX (67 KEHIUUH 1
53 MyxunHBI) B Bo3pacTe 53,3 + 11,2 roma, cTpamaroIInx Auc-
nupKynsTopHoii sHuedanonarueii (J19) u METC. [luarHoctuka
CTaIuK AUCLIUPKYISTOPHOM SHIIeaTonaTii 1 0CHOBHOTO COCY-
JHCTOTO 3a00JIEBAHNSI TIPOBOAMIACH C MCTIOh30BAHUEM OOIIIEK-
JMHUYECKMX METONOB, HEBPOJOTMYECKOTO OCMOTpa, a Takxke
peHTreHoBcKoi KomrbloTepHoit (KT) Wi MarHUTHO-pe3oHaHC-
Hoit Tomorpacduu (MPT) ronossl, yasTpa3ByKoBO# J0ILIEpOrpa-
(bum m (M) AYTIIEKCHOTO CKAaHMPOBAHMS MArkCTPabHBIX apTe-
pUil TOOBBI, CYyTOYHOTO MOHUTOpPKHpoBaHus All, odTaabMoo-
rudeckoro oocaenoBanus, DKI, axoKT.

JD I ct. 6pi1a mrarnoctrposana y 62 (51,7%) 6ombHbix, 19 11 ct. —
y 58 (48,3%). OCHOBHBIMU COCYIMCTHIMU 3a00JICBAaHUSIMU, 00Y-
CJIOBMBIIMMM Pa3BUTHE HEBPOJIOTMYECKUX HapYIIEHWH Y OO0Tb-
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IIMHCTBA OONBHBIX, ObLTM apTepuaibHasi rumeptonus (Al) — vy
60 GosbHBIX (50%), aTepocKiIepo3 B COYETAHMHU C apTepUaTbHOM
runepronueit — y 48 (40%), arepockiepos —y 12 (10%).

OcHoBanueM s aumarHocTikn METC gBnsimoch couetaHue
OCHOBHOTO KpUTEpUS - aOJOMUHAIBHOTO OXUPEHUS — 00BbeM
Tauu > 94 cM y My>kurH 1 > 80 ¢M Y XKEeHIIMH U ABYX JOTOJHHU-
TeJbHBIX (DakTOpoB. K 10MoTHUTENBHBIM (paKTOpaM OTHOCSITCS:
TOBBIILIEHKE YPOBHS ITIOKO3bI HATOLIAK > 6,1 MMOJIb/JI; YPOBEHb
AJl > 140/90 mm pt. ct.; cHmkenue XC JIBII < 1 mmons/m1 mist
MyX4rH 1 < 1,2 MMOJIb/JT JUTSI JKEHIIWH; TTOBBIIIEHIE TPUTITHLIC-
punoB > 1,7 mmonb/m; noBeimenre XC JIHIT > 3 mmonb/m.
KoHTpobHYI0 TpyIIy cocTaBuIm 24 310poBBIX 100poBobla (14
eHumH 1 10 MyxunH) B Bo3pacte 49, 3 + 8,2 rona.

Tlcuxoaoeuuecxoe mecmupoeanue

[Tcuxonornyeckoe TeCTMPOBaHWE BKIIOYANTO OLEHKY HBYX
BEIYLIAX COCTABJISIOIIMX SMOLMOHAIBHBIX PACCTPOWCTB: Tpe-
BOXKHOCTU M JENpPeccHu, — Ui Yero OblUla MCIONb30BaHA
TocnuranbHad mkana Tpesoru u aenpeccur — Hospital Anxiety
and Depression Scale (HADS).

Hccaedosanue cna

1. Cybsekmuenas ouyenxa Hapywienuil cna. s Micclea0BaHUS
YacTOThl U BBIPAKEHHOCTH AUCCOMHUYECKUX TMPOSIBICHUIM Y
OOJIbHBIX MCMONb30BaNach aHKeTa CYObEKTUBHOW OIEHKU
HapylIeHui cHa. B 310l aHKkeTe OOJBLHBIM TIpeiaraeTcs ole-
HUTh CNeIyIole mapaMeTpbl cHa: 1) JIUTebHOCTb 3achina-
HUSI;, 2) JUTUTENBHOCTh CHA; 3) KOJMYECTBO MPOOYXIEeHWA; 4)
Ka4yecTBO CHa; 5) KOJIMYECTBO CHOBUICHMM; 6) KauecTBO
yTpeHHero mpooyxaeHus. OueHka MpoBoauIach Mo 5-0auib-
HOU PETUHTOBOM IIIKaJIe CO CTaHAAPTU3MPOBAHHBIMU KPUTE-
PUSIMU OLIEHKU BBIPAXXKEHHOCTU KaXIOTO U3 MapaMeTpoB, Ie
MUHMMaJIbHbIE 3HAYEHUSI COOTBETCTBOBAIU TPYOBIM MPOSIBIIE-
HusiM. [locsie 3amoTHEHMST aHKEThI TIOJCUUTHIBANICS CyMMap-
HBI 0ajI1 aHKeThl. 3HaUeHUs1 cyMMapHoro 6amna < 18 cBume-
TEJIbCTBOBAIM O CYOBEKTHBHO IJIOXOM KayecTBe CHa, > 22 — 0
XOpOIIEM Ka4yecTBe CHA, B mpezenax 18—22 6asioB — o morpa-
HUYHOM KauecTBE CHa.

2. ObsekmusHas oueHKa napamempos cHa U coOblmuil 80 CHe.
O0BeKTUBHAs OLIEHKA MapaMeTpOB CHa MPOBOAMIACEH C TIOMO-
IIBIO TIONTMCOMHOTPahUIECKOTO NCCICIOBAHNS, BKITFOUABIIECTO
napajiieSbHyl0 PETUCTPALMIO  3JeKTPO3HIE(haTorpaMMbl
(B3BI') B 1IEHTpaNbHBIX U 3aTHUIOYHBIX OTBEACHUSX, DJEKTPO-
okynorpaMmbl (DO0I), a1eKTpOMHOrpaMMBI TTOAOOPOTOUHOI
Mmyckyaatypsl (OMTI). Unentudukauusa a3 u cragmii cHa ocy-
LIECTBJISIACh COTJIACHO MEXIYHApPOAHOW KiIacCU(pUKaALMK MO
atmacy A. Rechtschaffen, A. Kales. McciemoBanue mpoBomu-
JIOCh B YCJOBMSIX, MAKCMMAJIbHO TIPUOMIZKEHHBIX K YCTOBUSIM
HOYHOTO CHa MallMeHTa: B OTAENbHON MajaTe, NP BhIKII0YEH-
HOM cBeTe (BpeMsI Hayala 3aIlliCH COBITAZajJ0 C MOMCHTOM
BHIKJIIOUEHUsI cBeTa), mpu Temmneparype 22 °C, ¢ mpeaBapu-
TeJbHOM ajanTanyeil manueHTa B TedeHue 60—120 mMuH.
BuzyanpHoit 00paboTKe TomBepraicsd Kaxablil 30-ceKyHIHBIN
MHTepBaJ nmoaurpaduieckoi 3amcu. OnpenessiInch;

— 001Ias IIMTEIbHOCTh CHA (BpeMsI OT MOMEHTA 3aChIMaHus —
HACTYIIEHUST TIEPBOM CTaJvK CHA JIO0 MOJHOTO YTPEHHETO
MpOOYKIEHMSI, C BHIYETOM BpeMEHHU 0OAPCTBOBAHMS, €CIIH
OHO OTMEYaJIOCh B TEUCHUE HOUM),

— KOJIMYECTBO IMKIJIOB CHa (BaBCpH.ICHHbIM IIMKJIOM CYUTAJICA
OTPE30K CHa, KOTOpI;IfI HayuHaJICA MCIJICHHBIM 1 3aKaH4YM -



OPUMMHATTbHBIE CTATBW. Knunudeckast HeBpoaoruts

BAJICSI OBICTPBIM CHOM, JAXe €CIIN KaKue-JIi00 CTanny (ashl
MeJIEHHOTO CHA B 3TOM OTPE3Ke OTCYTCTBOBAN);

— JIaTEHTHBII TepUoa CHa — BpeMs, MpolIeaIiee OT MOMEHTa
Havaja ImojurpaduIecKoil 3amucy (BBIKIIOYEHUS CBETA B
TTOMEIIIEHUH) 0 HACTYTUICHMS TIEPBOM CTaTUM CHA;

— JUITEIbHOCTD CTAMuii U (a3 cHa (B MUH) 1 MX IIPeCTaBICH-
HOCTb I10 OTHOIIEHHUIO K OOIIEl JUTEeIbHOCTH CHa (B %);

— JUIA TIOJTyYEHUS IIeJIOCTHOM KapTHHBI HapyLIIeHHWH CHa
UCTIONB30BAICS MEXIYHAPOIHBIN MHAEKC 3(deKTUBHOCTH
CHa, KOTOpBIM BHIMMCISICA 10 (popMmyne: uHAEKC dPdex-
TUBHOCTH CHa = (BpeMsI HaXOXJIEHMs B TMocTenu / odliee
Bpems cHa) x 100%;

— I OUEHKU COOBITHI BO CHE JOIOJHHUTEIPHO K CTaHIApT-
HBIM TIapaMeTpaM, UACHTUGULMPYIOIIUM CTaluM CHA, Olle-
HUBAIIChH TIOKa3aTeM, XapaKTepU3YIOI1e AbIXaTelbHYI0 U
cepreunyto pyrkimo: DKI, mokas3aTesb HACHIIEHUS KICIO-
ponoM (TIpH MyJIbC-OKCUMETPHUH ), TIOKa3aTeIb IBUraTeIbHOM
AKTUBHOCTH BO CHE (IBVIKECHMS KOHEUHOCTEH OMIaTepaabHO
¢ m. anterior tibialis), opoHa3aJIbHBII IIOTOK BO3MIyXa, JbIXa-
TEJIbHBIE IBVIKEHUS IPYLHON CTEHKH, AbIXaTeIbHBIC IBIKE-
HUS OPIOIITHOI CTEHKM, TI0Ka3aTe b BEIPasKEHHOCTH Xparia.

KputepueM amHo3 SIBISETCS YMEHBIICHUE IBIXaTEIBHOTO
notoka Hike 20% OT MCXOTHOTO YPOBHSI WIM €ro II0JHOE
OTCYTCTBHUE AIUTebHOCTBIO 10 ¢ 1 0ojee. [MmonHos xapakre-
pu3yeTcs YMEHBIICHUEM JBIXaTeIbHOTO TI0TOKA Ooliee YeM Ha
50%, Ho He Huxe 20% OT UCXOMXHOIO YPOBHSI, IIUTEILHOCTHIO
6onee 10 c.

CTaTUCTUYECKUiA aHaIU3 TTOJTYyYSHHBIX B XOIE MCCIIENOBAHMS
KJIMHUYIECKUX TAHHBIX BBITIOTHSUICS C UCTIOTb30BAaHUEM MaKeTa
NpUKIafHbIX Iporpamm Statistica 6.0 (StatSoft, Inc., CILA).
Paznuuust cunraiuch JOCTOBEPHBIMU MPU TOCTUTHYTOM YPOB-
He 3HaunMocTH p < 0,05.

Pesyabrathl M 00CYKIeHNE

bonbHbie 1D nipeabsBisiiiv xXano0bl Ha TOJOBHBIE 00JIU, KJlac-
cuduLMpyeMble KakK rOJI0BHbIE 0011 HapsikeHus, B 94% ciy-
YaeB, rOJIOBOKPYXEHHE HECHCTEMHOro xapakrepa — B 20%,
mryM B TosoBe M ymax — B 20%, paccTpoiicTBa TaMsATH Ha
HenaBHUe coObITust — B 30%, cHIXXeHUE paboTOCIOCOOHOCTH
— B 30%, xpoHuyecKue 00U BepTeOPOreHHOM IIPUPOIBI — B
60% ciyyaeB, CUHIPOM BET€TATUBHOM JUCTOHMMU C TEPMAHEHT-
HbeiMU (B 88% cilyyaeB) ¥ IepMaHEHTHO-IIAPOKCU3MaIbHBIMU
(B 10% ciyyaeB) MpOsIBICHUSIMMU.

CyObeKTUBHBIE CUMITOMBI ObLIM BEAYIIMMU B KIMHUYECKOM
KapTuHe 3aboneBaHus y 6onbHbIX D 1 CcT., B HeBposoruye-

Tabnwwa 1: Mokasatenu neuxoBereTamveHoro cratyca y 6ombHeix 43 11l ¢r. u METC

Mokasarenu, Oannbl 03 1=l c1. n METC KontponbHas rpynna
TpeBOXHOCTb T3+174 43+12
[Jlenpeccus 84+21¢ 54+17
BereTatugHble HapyLeHns 32,7+ 6,24 155+38

Mpumeyarme: # — pasnnyme ¢ rpynnoii koktpons, p < 0,05.
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| |:| KoHTtponbHas rpynna . 'pynna 6onbHbix ¢ 43 -1l cT. u METC
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puc. 1: CyObexTvHas oLeHka cHa y 60mbHbix 13 =11 cT. v METC

CKOM CTaTyCe y HUX BBISBISUIACH JIMIIb PACCESHHAS MUKPO-
cumnromaruka. [lpu 1D II ct. oTMeuanach Gonbluasi BbIpa-
JKEHHOCTh KaK CYOBEeKTUBHBIX, TAK 11 00BbEeKTUBHBIX CUMITTOMOB
3a00/eBaHUA, KOTOpbIe ObUIM IMPEACTABICHBI Yallle BCEro
BECTUOY/I0-MO3XEUKOBBIMU, & TAKXKe HErpyObIMM MOAKOPKO-
BBIMH U TICEBI00YILOAPHBIMU HAPYIIEHUSMU.

VY 6onpHbIX 1D [-II CT. BHISIBIEHO CTAaTUCTUYECKU 3HAUMMOE
TIOBBIIICHNE YPOBHS aenpeccuu (8,4 * 2,1 0amma), TpeBOXHO-
ctu (7,3 + 1,7 Ganna) ¥ KAMHUYECKN 3HAYMMBIX TIPOSIBJICHUI
CHHApOMa BereTaTuBHOi mucronuu (32,7 £ 6,2 Gaxta) 1o
CpaBHEHMIO ¢ rpymmoit KoHTpous (p < 0,05) (tadm. 1).

2KanoObl Ha HeYIOBIETBOPEHHOCTh HOYHBIM CHOM Y OOJIbHBIX
ID I-II ct. » METC 0bumn otMeuensl B 91% caydaes. [lpu
CYOBEKTHBHOIM OIIEHKE CHA OTMEYaJoCh HM3KOE KauecTBO
YTPEHHEro npoOyxaeHus: (OTCYTCTBME OOAPOCTU IOC/E CHA,
yBEJIMYEHUE BpeMEHU BKIIIOYEHUS B aKTUBHYIO JESTEIbHOCTD,
YyBCTBO Pa30MTOCTH TOC/]E CHA, YTPEHHUE TOJIOBHbIE 0OJIM),
O[THAKO CpeAHMII CyMMapHbIii Oajul OLIEHKM KayecTBa CHa
HAXOIUTCSl B Mpeleaax HOpMalbHbIX 3HaueHuit — 24,3 + 2.2
Oasna. JletanbHbIi aHATN3 MOMYYEHHBIX PE3YJILTaTOB TTOKa3all,
YTO B CTPYKTYPEe MPEIbSIBISEMBIX Kal100 IpeodIaian BhIlle-
TIePEYUCIEHHbIC TTOCTCOMHUYECKUE HapyIlIeHUs, B TO BpeMs
KaK TIpOOJIEMBI 3achITaHMs TPAKTUYECKHM OTCYTCTBOBAIU, a
HMHTPACOMHUYECKIE KaIOObI BBISBIISIMCH TOIBKO TPH aKTHB-
HOM paccripoce (puc. 1).

[Tpu 0OBEKTUBHOM MCCJIEIOBAHUU CHA METOAOM IMOJHCOMHO-
rpacun OBIIO BBRIIBICHO CTATUCTHUYECKU 3HAYMMOE CHIDKEHUE
nHaekca spdexkruBHOCTH cHA Y 60bHBIX 1D I-II cT. 1 METC
M0 CpaBHEHWIO ¢ rpymmoi KouTpons (85,1 = 8,8, 94 £ 3,7%
COOTBETCTBEHHO), p < 0,05 (puc. 2, Tabmn. 2). Takxke y 60JbHbIX
19 I-II ct. u METC Habmomanoch CTaTUCTUUECKY 3HAYMMOE
yBEJIMYEHUE TPEICTaBICHHOCTH BpPEeMEHU OOAPCTBOBAHUS
BHYTpH cHa (11,3 £ 2,7%) 1o cpaBHEHUIO € TPYIION KOHTPOJISI
(5,5 £ 3,7%), p < 0,05, 9yT0 COOTBETCTBOBAJIO Kajo0aM Ha
YacThle MPOOYXACHMSI MPU aKTMBHOM HArpaBJIeHHOM pac-
crpoce OONBHBIX.

I'pynna 60/bHbIX
¢ 3 I-ll ct. u METC

KoHTponbHas I
rpynna

0 10 20 30 40 5 60 70 8 9 100%
Bl 15 crapus []2-9 cragus [ fensra-con [l OBC
puc. 2: Apxutexypa cHa y Gonbbix 19 Il cr. u METC
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Tabmiua 2: OBbeKTUBHbIE NoKasaTenM CTPYKTYPbI cHa Y BonbHbIX 3 =1l ¢1. 1 METC

Moka3satenu cHa 19 I-1l c1. n METC | KontponbHas rpynna
Whpexc apdextusHocTH cHa, % 85,1684 9%4,0+37
(06135 AMTENBHOCTb CHa, MUH 2135 42+ 23
JlaTeHTHblit nepuop, 1-it CT., MuH 10,3£3,3 9129
bonpcTBOBaHME BHYTPY CHa, % 13£27¢ 55+37
1-aCT. CHa, % 11,6314 38+23
2-91 CT. cHa, % 68,4 + 21,34 48981
Jlenbta-coH 3-8 n 4-act., % 58 +4,1# 230+£32
(asa ObICTPOrO CHa, % 10,1 £ 3,84 240+38
VHgexc anHoa, anHoa/y 175474 45+28
Carypauvs kucnopogoM, % 84,4514 9%,4£3,7

Mpumesanwe: # — pasnudue ¢ rpynnoit kowtpons, p < 0,05,

[Tpu uccnenoBaHuU apxXUTEKTYphl CHA OBUIO OMpPENEEeHO, YTO
TIPOLICHTHAS TIPEACTaBICHHOCTD TIOBEPXHOCTHBIX CTaIMi (Da3bl
MeIeHHOro cHa (1-o#t u 2-0i1) CTaTUCTUYECKH BhIlIE Y 00JIb-
HbIx 1D I-IT ct. u METC no cpaBHEHUIO € IPYIIOi KOHTPOJIS
(11,6 £ 3,1 1 68,4 £ 21,3%, a takxke 3,8 £ 2,31 48,9 £ 8,1%
cootBeTcTBeHHO), p < 0,01. HampoTtuB, mpeacTaBlieHHOCTb
[J1yOOKMX CTaluii MeIIEHHOBOJHOBOTO CHa ([eJNbTa-COH) U
(asm1 6picTporo cHa y 601bHBIX 1D I-II ct. 1 METC 6bina cra-
TUCTUYECKU 3HAUMMO HUXE, UeM B Tpyre KoHTpoJs (5,8 + 4,1
n 10,1 £ 3,8%, a Takke 23,0 £ 3,2, 24,0 + 3,8% cooTBETCTBEH-
HO), p < 0,01. [Ipy 0OBEKTUBHOM aHANU3¢ CTPYKTYPHI CHA Y
oonbHbIX XLIB3 1 METC 0b110 BbISIBJIEHO yBelTUUEHUE MOKa-
3aTelNeil IBIXaTeJIbHBIX PACCTPOICTB BO CHE — MHIEKCA almHOod
(17,5 £ 4,7 amHO3/4) W HACHIIIEHUS KPOBU KHUCIOPOIOM
(84,4%) no cpaBHEHHMIO C MOKA3aTENSIMU TPYIIIbI KOHTPOJIS
(4,5 £ 2,8 anHo3/4 1 96,4% coorBercTBeHHO), p < 0,01.

Takum o6paszom, Bce nmauueHTsl 19 [-II ct. 1 METC knuHu-
YeCKM XapaKTepU30BAIUCh HATMYMEM IICUXOBETETATHBHOTO
CUHIpPOMA C TPEBOXHO-ACTMPECCUBHBIMU TMPOSIBICHUSIMU.
KanoObl Ha HapylleHUS CHA TIPEIbSBISIIA TOAABISIONIEE
6onbimHCTBO 00bHBIX 1D I-II cT. 1 METC, B GonbIinHCTBE
CllydaeB OHU ObLIM CBSI3aHBI C MOCTCOMHMYECKUMHU (HU3KOE
KauyecTBO YTPEHHETO TPOOYXICHUS) M MHTPACOMHMICCKIMU
(IpoOyXIeHNS B TeUeHNE CHA) PacCTPOICTBAMMU.

O6bektuBHO Y 60mbHbIX D I-II ct. 1 METC 0bina cHmkeHa
3 PEKTUBHOCTD CHA 1 YBEIIITICHO BpeMsI 00IPCTBOBAHIS BHYTPU
CHa ((parMeHTaLys CHA), MPU 3TOM ObLIO BBISBICHO HAMYUE
TbIXaTeIbHBIX PACCTPOIMCTB BO CHE. APXUTEKTYpa CHA y JAHHBIX
OOJIBHBIX XapaKTepH30BalaCh MOBBIIICHIEM MPEACTABICHHOCTH
TIOBEPXHOCTHBIX CTamuii (pa3bl MEIEHHOTO CHA, CHIDKCHHEM
MPeCTABIEHHOCTH ITyOOKMX CTaauii (ha3bl MEIJIEHHOTO CHA U
(bazpl ObICTpOro cHa. JlaHHbIE M3MEHEHHUST OTPAXalOT CHIKEHUE
aIanTHBHOM (DYHKIIMK CHA, YTO MOXKET TIPUBOIUTD K PacCTPOii-
CTBY BEreTaTMBHBIX U HEMPOIHIOKPHUHHBIX PETY/ISITOPHBIX MeXa-
HU3MOB, OJTHAKO HE TIO3BOJISTIOT CYANUTh O IMTEPBUYHOCTU W (VTN
BTOPUYHOCTHY HAPYIIEHUIA B LIUKJIE COH — OOIPCTBOBAHME.

B 3akiioueHne MOXHO KOHCTaTHPOBATh, YTO XKan00bl 00JIb-
HbIX J1D [-I1 ct. 1 METC Ha HeynoBaeTBOPUTENIbHBI COH He
PacKpBIBAIOT 0OBEKTUBHYIO KAPTUHY PACCTPOMCTB CHA KakK B
OTHOILEHNU HAPYLIEHUII AbIXaHUS BO CHE, TaK U B M3MEHE-
HUM CaMOil CTPYKTYpbl cHa. HapylueHusi cHa, BO3MOXHO,

26

SABISIIOTCSA CJICACTBUEM IBYX IPUHIUIHNAIBHO Pa3TNIHBIX
MaTOTEHETUYECKUX TIPOIIECCOB: BTOPMUHBIX HAPYIIEHU! CHA
BCJICAICTBHE AbIXaTeIbHBIX PACCTPOICTB BO CHE U HAPYIICHUI
B IIVKJIC COH — OOIPCTBOBaHME KaK OIHOTO W3 MPOSBICHMIA
TICXOBETeTATUBHOTO CHHAPOMA — IICHXO(DU3MOIOTNIECKOM
HMHCOMHMHU.

Kaaccugpurxayus 60avnoix /19 u METC ¢ 3a6ucumocmu om eedy-
WUX MeXAHU3MO8 HapyueHuil CHa

[TpoBesieH aHAIM3 3aBUCMMOCTM HApYIIEHUi CHA Y OOJBHBIX
19D I-II ct. » METC ot npeo0agaHust MepBUYHBIX WK BTO-
PUYHBIX MEXaHM3MOB HapyuieHuii cHa. Bce manuenTsl ¢ 19
[-IT ct. © METC 0butt pa3neneHsl Ha IBe MOATPYIIITHE: B TEp-
Byto noarpymmy (A9 I-1I ct. u METC ¢ COAC) 0bl11 BKITIOYE-
Hbl 98 (82%) malMeHTOB ¢ BBHIPAXXEHHBIMU PAcCTPOMCTBAMU
IBIXaHUS BO cHe (MHIEKC armHod > 10/9), BTOPYIO TOATPYIITY
(A9 I-II ct. u METC 6e3 COAC) cocraumut 22 (18%) 601b-
HbIX 0€3 BbIPaKEHHBIX AbIXaTEJbHBIX PACCTPOICTB BO CHE
(wHpmexc amHo3 < 10/9). ITo Bo3pacTy, IOJIOBOMY COCTaBY U
YPOBHIO INIMKEMUH TTALMEHTHI JaHHBIX TTOATPYII HE pasanya-
JIUCh.

AHam3 KITMHIYECKOM CUMIITOMATUKH, B TOM YKCJIE TICUX0BE-
reTaTUBHOIO CTAaTyca, B JTaHHBIX MIOAIPYIIIAX BBISBUI CIIEIyIO-
LIMe pas3inyusl: ypOBEHb TPEBOXHOCTH M JACMPECCHM JOCTO-
BepHO ObL1 Bbilie y manueHtoB ¢ D I-II ct. u METC 6e3
COAC u pocturan KIMHUYSCKH 3HAYMMOTO YPOoBHS — 12,2 +
1,9 u 11,6 + 1,6 6amna coorBercTBeHHO, p < 0,05 (Tabm. 3).
Takke y 3TMX MalMeHTOB ObLT CTATUCTUYECKU 3HAUYMMO BBIIIIE
YPOBEHb BEreTaTUBHBIX PaccTpoiicTB — 36,1 3,2 Gaia, 1o
cpaBHeHuto ¢ 6onbHbIMUA D I-11 cT. u METC ¢ COAC — 29,6
+ 3,1 6amna, p <0,05. Y mauuenron ¢ IO I-II ct. u METC ¢
COAC 3HaYMMOrO TIOBBIIIEHUSI YPOBHS TPEBOXHOCTH U
Jerpeccuu He Haboaanoch (6,2 + 1,71 6,4 + 2,1 6aiia), B T0
e BpeMsl y HUX ObLJT IOCTOBEPHO BBIIIE YPOBEHb CUCTOIMYE-
CKOT0 U AMACTOIMYecKOro AJl 1Mo CpaBHEHMIO C MALMEHTaAMK
0e3 COAC, p<0,05. Y 6onbubix 1D I-II ct. 1 METC ¢ COAC
MHIEKC MacChl Tesla ObLT CTAaTUCTMYECKM 3HAYMMO BBIIIE, YeM
y 6oibHbIX J1D I-1I cT. u METC 6e3 COAC (35,8 £ 2,6 1 24,9
+ 1,9 xr/M* coorBeTcTBeHHO), p < 0,05. YpOBEHb INIIOKO3bI B
kpoBu Hatoulak y nauueHtoB 9 [-I1 ct. u METC ¢ COAC n

Tabnuua 3: &quecme nokasateny y 6onbHbix [ 11 ct. u METC ¢ COAC v 6e3

I -
TpeBOXHOCTb, Banbl 6,217 12,2 £ 1,9¢*
[lenpeccus, Gannbl 6,4+21 11,6 £ 1,68
BereTatvaHas mucToHus, Gannbl 29,6 3,14 36,1 + 3,24
CALL, mm pr. CT. 175 £ 214 148 £ 21¢
JALL MM pr. CT. 108 £ 114* 86+ 13
VHpexc Maccsl Tena, Kr/m? 35,8 +2,64* 249+ 1 9%

Tpumesanve: # — pasnudue ¢ rpynnoid kowtponst, p < 0,05; * — pasnuwe Mexay rpynnamu 13 11l cr. u METC ¢ COAC
1 6e3 COAC, p < 0,05.



OPUMMHATTbHBIE CTATBW. Knunudeckast HeBpoaoruts

[] Nauwmentsi ¢ A3 =11 cr. v METC ¢ COAC
[ Nauvensl ¢ 49 1-11 cT. u METC 6e3 COAC

Bannbl
5
4
3
2
1
0 & o o o o
N 0 5 Q Q5 )
S S N FE S S
& N ¥ & & & & F' &
S & S N <$ (}&'
O \N S © WY
® N $ & D
Y S &«
N e

puc. 3: CybuexTvHast oLieHka cHa y 6ombHbix 13 |1l ¢r. u METC ¢ COAC 1 6e3 COAC

0e3 COAC ne pazmuyancs — 7,1 £ 0,4 u 7,6 £ 0,7 MMosnb/1
COOTBETCTBEHHO.

[Mpu uccnenoBaHnu cyObEKTUBHOIM OLIEHKY CHA ObLIO BbIsIBIIE-
HO [IOCTOBEPHOE YXYIIEHWE MoKasatejell cHa B Tpymie
I3 I-II ct. u METC 6e3 COAC (puc. 3).

Bonpubie 1D I-II ct. 1 METC 6e3 COAC cratuctuuecku
3HAUMMO XyX€ OLECHMBAIM KayeCTBO CBOETO CHa, ObLIM He
VIOBJIECTBOPEHBI €T0 MPOIOKUTEILHOCTBIO, TOJIBIIC BpeMEHH
TIPOBOIMJIA B TIOCTEJIM IO MOMEHTa HACTYIIEHHS CHA, Yaile
MPOCHINATMCh B TEUEHHE HOYM IO CPAaBHEHHUIO C OOJbHBIMU
H9 I-II ct. » METC ¢ COAC, 4ro yka3biBaJO Ha Haluuue
TIPOSIBICHWH TICMXO(MU3NOIOTMIECKON MHCOMHUM Y JaHHBIX
00JbHBIX. OOIIMi 6as1 olleHKU cHa Y 60mbHbIX 1D I-II ¢T. u
METC 6e3 COAC 0bL1 cTaTUCTUUECKU 3HAUMMO HMXKeE MoKa3a-
tesst GonbHBIX 1D I-II ct. 1 METC ¢ COAC — 17,9 £ 2,6 n
26,3 £ 1,8 6ayua coorBercTBeHHO (p < 0,05).

[Tpu 0OBEKTUBHOM MCCJIEIOBAHMU CHA METOIOM IMOJHCOMHO-
rpaduy OBLIO BBISBIEHO CTAaTUCTHYECKU 3HAYMMOE CHIDKEHUE
nHaekca spdexkruBHOCTH cHA Y 60bHBIX 1D I-II cT. 1 METC

Tabmaua 4: OBbexTUBHbIE MOKA3ATENM CTPYKTYPBI CHa Y 00MbHbIX 19 1=l ¢T.  METC

¢ COAC v 6e3 COAC
Moka3atenu cHa 3 I_LI g{) AveMEI‘C 3 Iggscéb'w ETC

VIHIexc ahdexTMBHOCT CHa, % 2,0+49 70,1 £4,1#*
061138t UTENBHOCTb CHa, MUH 438+ 30 287 + 25¢*
JlaTeHTHbIA nepuop 1-1 CT., MuH 43104 25,1 £324*
bBonpcTBOBaHME BHYTPU CHa, % 73%06 28,1 £4,94
1-5 CT. CHa, % 86214 24,2 + 4 8#*
2-9CT. CHa, % 75,7+ 11 M4 4718+79
Jlenbta-coH 3-9 n4-act., % 49+3 14 8,5 £2,24
(aza bbicTporo cHa, % 97+28# 11,239
VIHAEKC anHoa, anHoa/y 25,1 £ 3,84 84+11
Carypauvs kucnopozom, % 74.5+39%* 93440

Mpumedaue: 4 — pasnvuvie ¢ rpynnoi kotpons, p < 0,05; * — pasnusue Mexy rpynnamu, p < 0,05.
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MauvenTs! I I I I I I I
¢ 13 u METC
¢ COAC
MaumeHTbl | | | | |
¢ 19 v METC
6e3 COAC | | | | |

KoHTponbHas |
rpynna

0 10 20 30 4 5 60 70 8 90 100%
Bl 15 cranus [ ]2-9 craua [ Bensra-con [l OBC
puc. 4: Apxutextypa cHa y 6onbHbix 19 =1l cr. u METC ¢ COAC 1 6e3 COAC

6e3 COAC mo cpaBuenuto ¢ bonpHbiME 1D [-11 cT. u METC ¢
COAC u rpymmnoii kontpoJs (70,1 £4,1,92,0+4,9,94 £ 3,7%
cootBeTcTBeHHO), p < 0,05. Takxe y 0oabHbIx JAD I-II cT. n
METC 6e3 COAC Habmomanoch CTaTUCTHYCCKU 3HAUMMOE
CHIKEHME O0ILEeH JIMTEeIbHOCTH CHA 10 CPAaBHEHMIO ¢ 00JIb-
HeiMu JID I-I1 ¢t. 1 METC ¢ COAC u rpynmnoii KOHTpoJis,
p < 0,05 (ta6n. 4). ¥ nmammentoB D I-II ct. u METC 6e3
COAC 06b110 BBISIBJIEHO CTATUCTUYECKM 3HAUMMOE YBeJIMYEHNE
JIATEHTHOTO TIePHO/Ia HACTYIIJIEHMS IEpBOi (ha3bl CHA 1 BpeMe-
HU OOIPCTBOBAHMS BHYTPU CHA IO CPABHEHMIO C OOJBHBIMU
J9 I-1I ct. u METC ¢ COAC u rpymnmoii kontpons (p < 0,05),
YTO COOTBETCTBOBAIO CYOBEKTUBHBIM Xajg00aM Ha TPYIHOCTh
3aChITTAHKS U MTPEPBIBUCTHIM COH, YacThIe IIPOOYKICHMS.

IIpu onieHKe OCHOBHBIX CTaauii 1 (a3 cHa OBUIO OmpeesieHo,
YTO MPOLIEHTHAS MpPEACTaBICHHOCTb 1-0i ctaguu (a3bl Mea-
JIEHHOTO CHa CTaTUCTUYECKU 3HAUMMO ObLjIa BbIILE B MOATPYII-
nie 1D I-1I ct. m METC 6e3 COAC, uem y 60ombHEIX J1D [-II cT.
n METC ¢ COAC; nokasaresb 2-0ii cTaguu (pa3bl MeAJIeHHOTO
cHa OonbHBIX D I-II ct. 1 METC ¢ COAC cratuctuyecku
3HAYMMO TIPEBHINIAT 3HAYCHHWE KOHTPOJIS M MOATrpymimbl 13
I-II ct. u METC 6e3 COAC (p < 0,05).

V 60nbHbIX 1D [-II c. u METC ¢ COAC 651110 BBISIBIEHO CTa-
TUCTHIECKY 3HAYMMOE CHIKCHHE TIPEICTAaBICHHOCTH TIIy0O-
Kux (3-eit m 4-0if) cTammMii MEIUICHHOBOJHOBOTO CHAa IIO
cpaBHeHuto ¢ moarpynnoit A9 I-II ct. u METC 6e3 COAC
(p <0,05). IMpencrapaeHHOCTH (hasbl OBICTPOTO CHA Y OOJbHBIX
O3 I-11 ct. u METC ¢ n 6e3 COAC He pazmraanacs (p > 0,05).

Takum oopazom, 6ombHble 1D -II ct. 1 METC ¢ BbIpakeHHBI-
MM HapyIICHUSMHU JIbIXaHMs BO CHE MMeJIM 00Jiee BHICOKME ITOKa-
3aTesm cucteMHOro AJl, y HUX OB BBIIIE MHIEKC MACCHI TeJia [0
cpaBHeHmto ¢ 6ombHBEIMU D I-II ct. 1 METC 6e3 COAC. B
cBoto ouepeb, 00bHbIe 1D I-II ct. 1 METC 6e3 COAC xapak-
TEPU30BAIIICh OOJIBIIEN BBHIPAXKEHHOCTBIO TICUXOBETCTATHBHOTO
CHHIIPOMA C TPEBOXKHO-ICTIPECCUBHBIMU ITPOSIBICHISIMIL

Apxurextypa cHa 6ombHBIX 1D I-II ¢T. 1 METC 6e3 COAC
OTJINYAJIach YBEJIMYEHUEM TIPEACTAaBICHHOCTH 1-0if cTaguu
(a3l MeUIEHHOTO CcHa (puc. 4), YTO YKa3bIBaJO HA HEIOCTa-
TOYHOCTb MEXaHM3MOB VHMLMALMU M TOLNEPXKaHUA CHA.
[MomoGHbIe M3MEHEHUS SBISIOTCS XapaKTePHBIMU TSI TICUXO-
¢usnonornyeckoii nHcomHuu. Y 0OompHbIX OO I-II cT. u
METC ¢ COAC yBenmueHne MpeuMyLIeCTBEHHO 2-0i CTaiuu
(hasel MEIIEHHOTO CHA SIBJISIOCh BTOPUYHBIM 110 OTHOLICHUIO
K COOBITHSIM BO CHE 1 OBLIO CBSI3aHO C PacCTPOMCTBAMM IbIXa-
HUS (arTHO3) B JaHHOM cTamuy. DIU301b6I HAPYIICHNS IbIXaHUs
CBsI3aHBI ¢ ecaTypalyeil ypoBHsI KICIOpoIa B KPOBH, TUTIOK-
CHeit Mo3ra, YTO MPUBOIUT K aKTUBALIMOHHBIM CIBUTaM (aro-
usal) 4, C OHOI CTOPOHBI, TIPETMATCTBYET YIIyOJICHHIO CHa, a ¢
JIPYroit — CIOCcOOCTBYET Mepexoiy Ha 6oJiee MOBEPXHOCTHYIO —
1-y1o0 cTaauio Gas3bl MEUIEHHOTO CHa.
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V Beex 6osbHbIX 1D I-11 ct. 1 METC Habmonanoch CHUKeHME
TIPEICTABICHHOCTH IIIYOOKMX CTAmMii a3kl MEIICHHOTO CHA U
(a3pl ObicTporo cHa. OgHAKO MPHUYMHA STUX M3MEHEHMI OblLia
paznmmuHoit. Y 6oabHbIX 1D I-II ct. 1 METC 6e3 COAC 3t10
XapaKTepU30BaI0 HEIOCTATOUYHOCTh ITTEPBUYHBIX MEXaHW3MOB
nojyiepKaHus cHa, B To BpeMs Kak y nanyeHToB ¢ COAC gpis-
JIOCh CJIEJICTBUEM BTOPMYHBIX aKTHBALIMOHHBIX CIBUTOB B PE3YJIb-
TaTe TUTIOKCHU Mosra. CHIDKeHME IpeICTaBICHHOCTH (a3bl
onictporo cHa y 6ombHBIX 1D I-1I ct. 1 METC 6e3 COAC otpa-
KaJI0 HEeOCTATOYHOCTh LIMK/IMYECKOI OpraHMU3alMK CHa, XapaK-
TEPHOI TS TePBUYHBIX MTHCOMHHMYECKIX PACCTPOICTB, a Y 00ITh-
HbIX 1D I-II ct. u METC ¢ COAC — gBnsinoch ciieacTBueM ¢par-
MEHTALMHU TIEPHOIOB OBICTPOTO CHA BCAEACTBHE IMU30I0B aITHOD.

Crnucok JquTepaTyphbl

1. Beiin A.M. Hapymenus cHa u 6oapctBoBaHus. M.: MeauuuHa,
1974: 384.

2. Beiin AM., Xexm K. Con yenoBeka. ®U3M0NIOrMs U MaTOJIOTHS.
M.: Menuuuna, 1989: 272.

3. Beiin AM., Eaueyraweunu T.C., loaysxmos M.I. CiHIpOM ammHo3
BO CHE M JIPYTUe PacCTPOICTBA JbIXaHWsI, CBSI3aHHBIE CO CHOM: K-
HMKa, TuarHocTuka, neyenue. CI16.: Ditnoc memuna, 2002: 310.

4. babak C.JI., Toaybes I1.A., [pucopvany P.A. PaccTpoiicTBa IbIXaHUS
Bo Bpemst cHa / [Mox pen. A.I. Yyyanuna. M., 1999: 136.

5. bymposa C.A. MeTabonuecKuii CMHAPOM: TaTOTeHe3, KIMHMYE-
CcKasl IMarHOCTHKa, MOAXOMbI K JieueHuio. Pyc. men. xypH. 2004; 1: 3-9.

6. MHCOMHHUSA, COBpEMEHHBIE TMAaTHOCTIYECKHE U JTIeUeOHBIE TTOIX0-
1wt / Tlom pen. S1.W. Jlesuna. M.: Menmpakruka, 2005.

7. Jlesun A.H. Knunudyeckasi COMHOJIOTHS: TIPOOJIEMbI U PEILCHMS.
Hespou. xypH. 2004; 9 (4): 4—13.

8. American Academy of Sleep Medicine Task Force. Sleep-related
breathing disorders in adults: recommendations for syndrome defini-
tion and measurement techniques in clinical research. Sleep 1999; 22:
667—789.

9. American Medical Association. Executive summary of the Third
Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection Evaluation, and Treatment of High Blood
Ch061esterol in Adults (Adult Treatment Panel I11). JAMA 2001; 285:
2486—2497.

10. Gami A.S., Howard D.E., Olson E.J., Somers V. K. Day-night pattern
of sudden death in obstructive sleep apnea. N. Engl. J. Med. 2005; 352:
1206—1214.

11. Gruber A., Horwood F., Sithole J. et al. Obstructive sleep apnoea is
independently associated with metabolic syndrome but not the insulin
resistance state. Cardiovasc. Diabetol. 2006; 5: 22.

12. Lam J.C.M., Lam B., Lam C.L. et al. Obstructive sleep apnea and
the metabolic syndrome in community-based Chinese subjects in Hong
Kong. Respir. Med. 2006; 100: 980—987.

28

Bce 310 cBUIETEABCTRYET O MPUHLMITMATBHO PA3HbIX MEXaHU3-
Max pa3BUTUs natojoruu cHa y 60bHbIX 1D I-II ct. u METC
¢ COAC u 6e3 COAC. ITepBriif MexaHU3M TIpeATIONaraeT mpe-
HUMYILIECTBEHHOE BOBJCUCHME B MATOJOTMUYECKUM TMpolecc
CUCTEMBI JIbIXaHWsl, BOSHUKHOBEHME COOBITUI BO CHE B BUIE
IBIXaTeJIbHBIX PACCTPOMCTB 1 KaK CJIEACTBHE 3TOTO — HapyIIIe-
HME BHYTPEHHEW opraHu3aluu CHa, MpUYeM B HauOOJblLICH
CTETEHU CTpalaeT afanTUuBHO-MeTaboaueckas HyHKIMS CHa.
Bropoii MexaHnM3M OTpaxaeT pa3BUTHE MHCOMHMYECKUX pac-
CTPOMCTB 1O CTPECCOTEHHOMY THUIy C MEPBUYHBIMU Hapylle-
HUSMU MEXaHU3MOB UHULIMALIMYU U MOJAEPXKAHUS CHA — MCU-
X0(DM3MOTOTMIECKON MHCOMHUM.

13. Leineweber C., Kecklung G., Akerstedt T. et al. Sleep Med. 2003; 4
(6): 531-536.
14. Mendelson W. Impact of insomnia: wide-reaching burden and a

conceptual framework for comorbidity. Int. J. Sleep Wakefulness 2008;
1: 118—123.

15. Newman A.B., Nieto F.J., Guidry U. et al. Relationship of sleep-dis-
ordered breathing to cardiovascular risk factors. The Sleep Heart
Health Study. Am. J. Epidemiol. 2001; 154: 50—59.

16. Perlis M.L., Smith M.T., Pigeon W.R. Etiology and pathophysiolo-
gy of insomnia. In: Kryger M.H., Roth T.,, Dement W.C., eds.
Principles and practice of sleep medicine. 4th ed. Philadelphia:
Elsevier/Saunders, 2005: 714—25.

17. Phillips  B., Mannino D.M. Does
2005; 28: 965—-971.

18. Reaven G. Metabolic syndrome: pathophysiology and implications for
management of cardiovascular disease. Circulation 2002; 106: 286—288.

19. Redline S., Storfer-Isser A., Rosen C.L. et al. Association between
metabolic syndrome and sleep disordered breathing in adolescents. Am.
J. Respir. Crit. Care Med. 2007; 31.

20. Roux F., D’Ambrosio C., Mohsenin V. Sleep-related breathing disor-
ders and cardiovascular disease. Am. J. Med. 2000; 108: 396—402.

21. Scheen A.J. Clinical study of the month. Does chronic sleep depri-
vation predispose to metabolic syndrome. Rev. Med. Liege 1999; 54:
898—900.

22. Shahar E., Whitney C.W., Redline S. et al. Sleep-desordered breath-
ing and cardiovascular disease — cross sectional results of the Sleep Heart
Health Study. Am. J. Respir. Crit. Care Med. 2001; 163: 19-25.

23. Wilcox I., McNamara S.G., Collins F.L. et al. «Syndrome Z»: the
interaction of sleep apnoea, vascular risc factors and heart disease.
Thorax 1998; 53: 25-28.

24. Young T., Peppard P.E., Gottieb D.J. et al. Epidemiology of obstruc-
tive sleep apnea. Am. J. Respir. Crit. Care Med. 2002; 165: 1217—1239.

insomnia kill? Sleep



OPUMMHATTbHBIE CTATBW. Knunudeckast HeBpoaoruts

[IMCCOMHYA MpiA MCLMPKYNTOPHO! SHLIEGAN0NATAN 1 METABONMYECKOM CUHIPOME

Sleep disturbances in patients with chronic brain ischemia and metabolic syndrome

0.V. Lyubshina, M.Yu. Maximova

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

Key words: sleep disturbances, chronic brain ischemia, metabolic syndrome

Complains of patients with chronic brain ischemia (CBI) and
metabolic syndrome (MS) on disturbed sleep do not reflect an obj-
ective picture of sleep problems, from the viewpoint of both respi-
ratory abnormalities during sleep and changes in the sleep structu-
re. Sleep disturbances may result from two principally different
pathogenic processes: secondary sleep abnormalities due to apnea
and psychophysiological insomnia on the background of severe

psycho-vegetative syndrome with anxiety and depression.
Polysomnographic examination should be a component of a com-
plex of essential para-clinical investigations in patients with CBI
and MS, since only this method may allow determining with certa-
inty pathogenic character of sleep disturbances and establishing
pharmaco-therapeutic strategy.
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Kiamaunyeckad olieHKa
BUACOAHAIUTUIECKOTO
IpOPUJIII XOAbOBI

C.A. Jluxaues, B.A. Jlykamesuu
Pecnybauxanckuil nayuno-npaxmuueckuil uenmp neeposoeuu u Heiipoxupypeuu (Munck, Pecnyonauxa beaapycs)

Hanu npednazaemes cucmema duaznocmuiu ROCMypanbHbiX HAPYWEHUT, 8bIABASEMbIX 80 (PPOHMAALHOU NAOCKOCMIU NOCPLOCMEOM ANRAPANHO-
NPOPAMMHO20 KOMNACKCA UOCOAHANU3A 08UMNICEHUI, C Bbl0eACHUEM BUOCOAHAAUMUUECKO20 NPOPUASL 20A€HOCHONHBIX CYCmMagos. B ocrosHyio
epynny eowinu 19 nayuenmos ¢ Haauyuem mo3xceukosol amakcuu. Konmpoavhyro epynny cocmasuau 18 300posuix uenogek 6e3 KoopouHamop-
HbIX HAPYWeHUll U namoAo2uy ONOpHO-08u2amensio2o annapama. B xode nposedentozo uccaedosanus evidenenst OuaeHoCMUMecKy HAUMbIE U
00CcmosepHo pazauvumMble 8UOLOAHAAUMUYECKUe KPUMEPUU NUKA «nepefem» 045 00AbHbIX, CPA0QIoWUX MO3Juceuko0eol amakcuel: 1) amnau-
myda nodsema cmonbi Had NOBEPXHOCMbIO AUAZHOCMUYECKOIl CIYNeHbKU; 2) 8peMs YCIMAHOBKY CIMONbI HA NOBEPXHOCMb UdeHOCMUYecKoll Cmy-
nenvku; 3) ckopocmb ONYCKAHUSA CMONbL HA NOBEPXHOCHb OUAZHOCMUMeCKoi Chynenbku; 4) coomHouerue pemenu binoAHeHUs nodseMa K
o00uemy epemeru evinoaHenus deuxcenus Step; 5) Haauuue 0onoAHUMEAbHbIX NUKOS 8 NEPUOO OROPbL, YMO UMeem CYUeCmBeHHoe 3HAYeHue npu
duazHocmuKe MO3NCEUKOBbIX HAPYUeHUI.

KoioueBbie cJioBa: BincoaHaIu3 JBMXCHHUA, CUCTEMA ITOAACPKaHMA PaBHOBECHA, MOCTYPAIbHBIC HAPYIICHMA,
MO3XEYKOBas aTakCusd, IMarHOCTUKa

KJIMHKMKE 4YacTO BCTPEYAIOTCSl HEBPOJOTMUYECKUE npeaeJeHrueM 10 Bo3pacTaM M 10 Pa3iMuYHbIM HO30JOTUSM
CUMITOMBI U CUHIPOMBbI, O0YCIOBJECHHbIC HApYyLIE- [5, 17]. Ho B k1uHuuecKoit (a TeM Oosiee B aMOyn1aTOPHOIA)
HUSIMU B CUCTeMe TMOAJepKaHUus paBHOBECHS. MpaKTHUKe JaHHAs MHGOPMALUs He HAXOAUT AOJKHOTO MpH-
HapymieHus: ycToituMBOCTH B BEPTHKAJIbHOW I103€ MEHEHMS TI0 CICAYIOIIMM TPUYMHAM: 1) TPOMO3IKOCTh U
JI0 CHUX TOp OCTalOTCsl HauMeHee M3YYEeHHbIMHU. 3aTpyJAHEHNE OJHOMOMEHTHON pPerucTpaluu JOKOMOUUU
Mexny TeM, OHM MOTYT 3HAUUTENbHO OIPaHUYMBATHL TBUIA- CMEXHBIX CYCTaBOB 3a CUET 3HAYMTEIbHBIX OTPAHUUEHUI HX
TeJbHYI0O aKTUBHOCTb, MPUBOMAS K CHUXEHMIO KauyecTBa MOJBMXKHOCTH (C TIOMOIIbIO JAaTYMKOB YIJa, MPUKPEIIeH-
>KM3HU, 3aTPYIHEHUIO BBITIOJHEHUS TIPO(PECCHOHANBHBIX 0051~ HBIX K MCCIIeIyeMOMYy KHeMaTH4ecKoMY 3BeHY) [8]; 2) Tpy-
3aHHOCTEH, a MHOIa U K HEBO3MOXHOCTU CaMOOOCTYXUBa- JIOEMKOCTb M pazMep MoMeleHUi, TpedyeMbIX 1S TpoBee-
Hus. CremnoBaTelbHO, paclo3HaBaHKME IOCTYPAIbHBIX Hapy- HUSI UCCNENOBAaHUI MPU BHIMOJHEHUM MMITPErHALIMOHHBIX
IIeHNIA Ha HaYaJIbHBIX CTAIUAX 3a00/IeBaHNs, KOT/Ia JIeYeOHbIe MeToaMK [7]; 3) 9KOHOMMYECKM HEeoIpaBIaHHOE MCITONb30-
U peadUIUTALIMOHHbIE MEPOIPUSITUSI 0COOEHHO 3 PEKTUB- BaHME BBICOKOTOYHOM ammapaTyphl IPU 3J1EKTPOMXHUOTPA-
HBI, ABJIAETCS BECbMa aKTYalIbHOM IPOOIEMON HEBPOIOTHH. Gbuu [6] u T.0.
[TonnepxaHue MOCTOSIHCTBA MO3bI B YCIOBUSIX U3MEHSIOLIEHCS
cpenbl 06ecrnevyrnBaeTCcsl peakTUBHBIM MOCTYpalbHbIM KOHTPO- [lepcrieKTUBHBIM HMHCTPYMEHTOM IMArHOCTUKU JIOKOMOTOP-
JIEM, PEAIM3YIOIIMMCS B BMJE Pa3IMUYHBIX MOCTYpPaJbHbIX HBIX (DYHKIIVMIA 9elToBeKa SBISIOTCS ONTHYECKUe cucTeMbl. Mx
CTpaTeruii, B YaCTHOCTH, B BUJIE «TOJIEHOCTOITHOM IOCTYpajib- [JJaBHOE OTJIMYME COCTOUT B BO3MOXHOCTH JMCTAHLMOHHOM
Hoit cTtparerum» [3, 14]. basucHoii ero 3amaueit gBnsgeTcs perucTpaLuy ABUraTeIbHOro akTa, 6e3 YCTaHOBJIEHUS Ha TEJIO0
aKTUBAIMS TOCTYPaJbHbIX MBILIEYHBIX CHHEPIUH C 1LIEJbIO HCIIBITYEMOTO YCTPOMCTB (IaTYMKOB, Kabesei), orpaHMYMBar0-
KOppEeKLMY He3aMIaHMPOBAHHBIX BHEIIHUX BO3AEHCTBUIA. 1IKMX ero cBoOOAHOE nepemelieHue. [1pu npuMeHeHH BUEO-
aHajiu3a JABMXEHUIN perucrpanus JOKOMOTOPHBIX (DYHKIIMiA
OZ[HI/IM M3 OCHOBHBIX CIOCO0OB OLIEHKMU BBIPAKEHHOCTU OCYLICCTBJIACTCA B CarrTUTAJIbHON IIJIOCKOCTU M OXBaTbIBaeT
MOCTYpaJbHBIX HapylLIeHU SBAseTCS MocTyporpadusi B KOHKDETHBIE 3BEHbSl IOKOMOTOPHOU cucTeMbl. HemoctaTkom
BUIIE CTATUYECKOr0 U JUHAMUYECKOIO €€ BapUaHTOB. le/l OTUX METOHOB ABJISICTCSA BbICOKAsS BapI/Ia6CJ1bHOCTb TIOJIy4YE€H-
CTaTHYeCcKoii moctyporpaduu NpOUCXOAUT aHAIN3 OTKJIOHE- HBIX IAHHBIX [4, 6].
Huii obmero ueHtpa macc (OLM). Ilpum muHamuueckoit
noctyporpaduu riiaBHbIM 00pa3oM aHATM3UPYETCs XapaKTep Bricokasi 3Ha4YMMOCTb TOJIEHOCTOITHOTO CycTaBa B obecrieye-
HapylleHuii apdepeHTHBIX MHQPOPMAIMOHHBIX KAHANOB U HUU IIOCTYPAJbHOM YCTOMYMBOCTHM OOKa3aHa KOppessunuei
CTeMeHb MX y4acTus B oOecrneyeHUM MOoCTypaibHON yCTOM- M3MEHEHHMS eTo yIJIa ¢ OTKJIOHeHneM Kopiryca [2, 10]. Takke B
yuBOCTHU. [Ipy 3TOM 0cTaeTcs aKTyaabHBIM BOIIPOC CO3MaHMUS psife UCCIe0BaHUI OKa3aHO, YTO CTUMYJISILIUS MBI TOJIe-
MPOCTBIX B MPUMEHEHUU U TPAKTOBKE MOJYyYeHHON MHGOp- HU, YYaCTBYIOLIMX B 00ECMEUEHNHU MOCTYPATbHON YCTOMYMBO-
MalMU IHUATHOCTUYECKUX METOHOB IJIsI JTOKOMOTOPHbBIX CTU, TPUBOAUT K M3MEHEHMIO TMOJIOXKEHUSI TeJa TOJbKO BO
HapylieHUi mnpu 3a00JeBaHUAX, COMPOBOXAAIOIIMXCS (ponTanmpHOi TIocKOCTH [12]. TIpw 3TOM (DYHKIUS MBIIIIT
NoCTypaiibHON nucyHKIMed. B Hacrosiiee BpeMd 00b- TOJIEHU, SIBJISIOUIMXCS HanboJee aKTUBHBIM JMHAMUYECKUM
eKTHBU3alMS W JMAarHOCTMKA HapylleHWH IBHUraTeIbHBIX KOMIIOHEHTOM B cTaTuke |1, 13], 3aK/1104aeTcsl ¥ B OCYIIECTB-
(OYHKIMI 4e0BeKa ABJAIOTCA HaunboJee CIOXHOM Ipodie- JIEHUY PEeTYNPOBaHUs MOCTYPATbHBIX Bo3MyLLeHuii [15, 16].
Moii B chepe OMOMEXaHUMKH, a UCCIAEeOBAaHUS B 3TON 001a-
CTH 3a4acTyl0 HOCIT omucaTeabHbIi xapaktep [11, 17]. Bo Llenbio uccaenoBaHus SIBUIACh KIMHUYECKasH OLIEHKA TUarHO-
MHOTHUX PYKOBOJCTBaX MPUBOISATCS pa3iuyHbIe MOKa3aTeau CTUKM HapyLIEHUS XOAb0bI OCPEACTBOM METOa BUIe03axBaTa
OCHOBHOTO BHa JIOKOMOTOPHOI (hYHKIIMM — XOIbOBI, C pac- 1 BUJCOAHAIN3A 1IArOBOTO JABUXEHUSI.
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XapakteprcTHKA 00JIbHBIX H METOI0B HCCJIEI0BAHNS

Annapamno-npoepammublii Komniexc

Hamu npennaraercst cucteMa OMArHOCTMKKM IOCTYPalbHbBIX
HapyIIeHWI, BBISBISEMBIX BO (DPOHTANBHOM IUIOCKOCTH
MOCPEICTBOM aIlapaTHO-TIPOrPaMMHOTO KOMILIEKCa BHICO-
aHaimmu3a StarTrace mpy BHITOJTHEHUY (PYHKIIMOHATBHO YCIOX-
HEHHOTO IIarOBOTO JBIXEHUS Step.

HenocpencTBeHHO ammapaTHO-MPOrpaMMHBIA KOMILIEKC
cocTouT u3: 1) uudpoBoil BHUAEOKAMEPHI, MOCPEACTBOM
KOTOPOIi OCYIIECTBISIOT ChEeMKY MCCICIYeMOTO IBUTATENb-
HOTO aKTa; 2) MapKepoB sl BbIAEIEHUS UCCIENYEMbIX JJOKO-
MOTOPHBIX 3BEHBEB; 3) MPOTPaMMHOTO 00OECIICYCHUS, OCY-
LIECTBIISIONIETO BUAEO3aXBaT M Paclo3HaBaHWE MAapKePOB, a
Takke HMdpoByI0 00pabOTKY MOJYUEHHBIX JaHHBIX; 4) AMar-
HOCTUYECKOM CTYMEHbKM, Ha KOTOPYI0 0OC/IeNyeMblil manu-
€HT COBepllaeT IIaroBoe JBMXeHUE, 5) TecT-00beKTa,
HEoOX0AMMOro AJs MpeoOpa3oBaHUsl TPAEKTOPUM ABMXKY-
IIMXCsT MapKepoB B M(poBbie BhIpakeHus (puc. 1, 2).

WccnenoBanue HauMHACTCS ¢ BMAEOCHEMKHU HEMOJIBUXHOIO
TeCT-00bEeKTa, PA3MELIEHHOTO Ha YPOBHE paCMOJOXEHUS
MalKMeHTa ¥ UMEIOLIEro BUI MPSIMOYTOJbHOTO TPEYTOJbHIKA
CO CTOPOHAMM M3BECTHOM MIMHBI. [lallMeHTy M3maraior CyTh
MPOBOIMMOI METOAMKM U TIOSICHSIIOT, YTO IIArOBOE ABUXEHME
HauyMHaeTCs cpasy ke mocie dhpasbl MPOBOASIIETO MCCIEN0-
BaHMeE CHELUAINCTA — «HAUMHAEM [IBIKEHME». DTO Je1aeTcs
JUIST CMAHXPOHU3AIMHU TIPU TOCIeayIoleii orudpoBke. Tak Kak
B OCHOBE IMAaTHOCTUYECKOM CUCTEMBI JIEXKUT OLICHKA TMHAMU-
KM M3MEHEHMs 3HaueHWil BepTUKaNbHBIX KoopauHat (OY)
JMCTaJIbHBIX OTAEIOB HOT KaK HauboJiee YeTKUX MHANKATOPOB
JIOKOMOTOPHOI HECOCTOSATEJIBHOCTH TIpH IUCHYHKIHUU
MOCTYPaIbHOM CUCTEMBI, TO ISl OCYILECTBICHMUS alllapaTHO-
o BH/Ie03axBaTa IBUIaTeIbHOIO aKTa ClelMalbHble MapKepPh
3aKpeIISUIMNCh  TIEPIEHAMKYISIPHO OCH HUXHHUX KO-
HEYHOCTEH, YyTh BhILIE FOJIEHOCTOIHOIO CyCTaBa, [0 HApyX-
HOI1 ero oBepxHOCTU. TakuM 00pa3oM, aKTHBHAs YacTh Map-
Kepa BBICTYIAJIa C3a1y M pacrojiarajach MpuMepHO Ha ypoB-
He axuyioBoro cyxoxunus. I[1pu mogoGHOM CMeLIeHUH Map-

3

puc. 1: TecT-00beKT, pacrionoXeHHbliA Ha IMArHOCTUECKON CTYMEHbKE:
1 = TecT-00beKT; 2 — Mapkepbl TeCT-00beKTa; 3 — AMarHOCTUIECKas CTyneHbka
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KnmHnyeckas oLeHka BIE0aHAMMTUYECKOr0 Npoduns X0fibObl

Kepa MeTofika 0oJiee YyBCTBUTEIbHA K IEBUAIIMSM OTIOPHOM
CTOIIBI, B YACTHOCTH, TMPU MEpeHOCce OOILIEro HEHTPa Macc C
MSATKW HA HOCOK 1M Hao0opoT. B mpoiiecce BbIMOTHEHUS ABU-
KeHUs Step pervucTpupoBaINUCH BEPTUKATbHBIE KOOPANHATHI
TOJICHOCTOITHBIX CYCTaBOB ¢ 4acToToi KagpupoBaHus B 0,02 ¢
(200 Iix), mpu 2TOM BBIBOAMJICS rpaduyecKuit mpoduib nepe-
MelleH!sT BIOPAHHBIX aHATOMUYECKUX OPUEHTUPOB, HA3BaH-
HBII HAMU 6udeoanarumuueckuii npoguas (BAII).

Tecmupyemoe mazosoe dsuxcenue Step

W3BecTHO, YTO OOIIMI LMK IIara pasfeseTcsl Ha LUK
MpaBoil HOTW W LIUKJI JIEBOW HOTH; B CBOIO OUYEPE/b, KaXKIbIi
U3 HUX pa3fieNsdercs Ha Iepuoj ABOMHON OMOpbl U MEPUOL
OJMHOYHOM OMOPHI (A1 OMIOPHOM HOTM) MM MEPUON Mepe-
Hoca (I1s1 HeomopHo#l Horu). McXomHBIM MOJOXEHUEM B
BBHITIOJIHEHUY JBWXEHUSI Step cuuTaeTcs pacrojoXeHue
o0ciemyeMoro JiMiia Ha pacCTOSIHWMM JJIMHBI €r0 COOCTBEH-
HOIi JIalOHW OT CTYMEHbKU (BbICOTA CTYMEHbKU — 220 MM),
TIpH 3TOM HOTH pacIiojaralTcs Ha IMUpWHE Tied. B TeueHme
BCETO TMepHOAa BHIMOJIHEHUS TUATHOCTUYECKOTO TecTa B30p
UCIIBITYEMOTO (PUKCUPYETCS HA 3pUTEJIbHOM 00beKTe, Tpe/-
CTaBJISIONIEM CO00I KPYIJIBIif MapKep 0e0To IIBeTa TnaMeT-
pPOM 5 ¢M, KOTOPBII MPUKPEIUISIcsS Ha YPOBHE IJ1a3 Ha yep-
HOll miTope Ha pacctosHuu 1,5 M. Ilepea BbIMOJHEHUEM
IIarOBOTO TeCTa MAIMEeHTY JaeTCsS BO3MOXHOCTh MPOIeIaTh
HECKOJIbKO TPEHHPOBOYHBIX IIMKJIOB.

BrimeykazaHHbII epro pacrioNoXeHUs MalkeHTa ¢ OTo-
poii Ha o0e Horu mepen miaargopmoit o0o3HaYaeTCs Kak
nepuod deoiiroii onopst (I110) Low (Ne 1). Bo BpeMst BBIIION-
HEeHMsI TecTa MPOMCXOAUT YepeaoBaHUe MePUOIOB TBOIHOI
OTIOPHI C TIepUOJaMU OMHOYHON omopbl. [lanee, Mo curHa-
JIy, MALKEHT IIOJHMMAET BBEPX JIEBYIO HOTIY, IIEPEHOCUT ee
BIepe M ommyckaeT Ha miatdopmy. MOMEHT OTphbIBa JIeBOi
CTOTIBI OT OTOPHON TIOBEPXHOCTH SIBJISIETCSI HAYAIOM Hepuo-
0a neperoca (I1I1) Up aesoii Hoeu (Ne 2) v IpomomKaeTcs 10
MOMEHTa IIOCTAHOBKH CTOIIbI Ha TIaTdopmy. [lajtee HaumHa-
eTcs nepuod deoiinoi onopet ILJIO Sin (Ne 3), ipu KOTOPOM
00€ HOTrM COMPHMKACAIOTCS C OIMOPHBIMM IOBEPXHOCTSIMMU:
JieBas — C IIaTPOPMOI, TIpaBast — C TOJIOM.

puC. 2: BbINOAHEHME MALMEHTOM wWaro-
BOTO JIBUXEHWA HA MNATOOPMY:

1 — ZMarHoCTMyeckas CTyneHbKa; 2 - Mapke-
Pbl NG BUE03aXBaTa
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Crenyromuit nepuon — nepuod neperoca (I111) Up npagoii Hoeu
(Ne 4), on abcomoto cxox ¢ [T Up neBoit Horu. [lanee unet
11710 High (Ne 5). Tlepuon XxapakTepu3yeTcsl KOHTAKTOM 00€HX
CTOTII C TIIaT(GopMOit. 3aTeM JieBasi HOra CXOIUT C MIaTHOPMbl —
IIIT Down aesoii Hoeu (No 6) w omyckaeTcsi Ha TIOBEPXHOCTh
nona — [1JI0 Dex. (Ne 7). To xe ABUXEHUE BBITONHSIET MpaBas
Hora — [IIIT Down npagoii Hoeu (Ne §). 3aBepiuaeTrcs LMK
TIOCTAHOBKO! TIPaBOi HOTU PSIIOM C JIEBOIA, y TIaTHOPMBI -
11710 Low (Ne 9). [lanee BbIIIe0O03HAYEHHBIE TIEPUOIBI TIOBTO-
pSIIOTCS I LIMKJIAa TPaBOM HOTM, TIPM KOTOPOM IBMIKEHME
HAYMHAETCS COOTBETCTBEHHO C TPaBOil HOru. B pesyibrarte
IBIZKEeHUs Step cocTout u3 18 meproaos.

Tayuenmo! u konmpoavhas epynna

B ocHoBHy10 rpymnmy Bolwix 19 maueHToB ¢ HATUYMEM MO3-
keukoBo# aTakcuu. M3 Hux 12 4yenoBek (oecaTh MYXYUH U
IBe KeHIIMHBI) B Bo3pacTe ot 20 1o 40 et cTpamanu pacce-
sSHHBIM ckJepo3oM (PC) co cTB0J0OBO-MO3XEUKOBBIM CUH-
JIPOMOM B cTamuu pemuccuu. [lepBble mpu3Haky 3a00JeBa-
HUS Yy BceX ObUIM OOHApYXXEHBI B BO3pacTe OO 35 JerT.
JlnuTebHOCTh 3a00JeBaHUSl BapbUpOBaja OT HECKOJbKUX
MecsILIeB [0 IISTH JIET: 1O OAHOTO roga — y yerhipex (33,3%)
00JIbHBIX, OT Tofia 10 Tpex jieT — y mectu (50%), oT Tpex 10
st et — y aBoux (16,7%). IlepBu4HO-TIpOrpeaneHTHOE
TeueHNe UMeJI0 MeCTo Y 0gHOTrO (8,3%) 60JBHOTO, Y OCTaIb-
Heix (91,7%) — oTMeuanoch BTOPUYHO-IIPOrPEIMEHTHOE
TeyeHue. BeaymuM KIMHUYECKUM CUHIPOMOM Y OOJBbHBIX
PC aBnsiics MO3XeUKOBBIN, XapaKTepU3YIOIIMICS aTaKTH-
YeCKOM MOXOIKOM, MHTCHIMOHHBIM IPOXaHUEM, MIMOIIO-
MafaHueM Tpu BBIMOJHEHUM KOOPAMHATOPHBIX TMPOO,
HEYCTOMYMBOCThIO B Mpobe PombGepra. MplieyHblil TOHYC
ObLT U3MEHEH 110 TUIIOTOHUYECKOMY THILY Y BocbMu (66,6%)
OOJIbHBIX, IO criacTUYeckoMy Ty — y aBoux (16,7%), y
JBOUX TIAIIMEHTOB OTMEYajoCh COYETAaHWE TTOBBINICHUS
TOHyCa B OJHUX KOHCUHOCTSIX M HOPMAaJbHOTO MM TIOHH-
’KEHHOTO TOHYCa — B APYTUX. Y LIECTU MALIEHTOB BBISIBIEHO
TOBBIIIEHNE CYXOXMIBHBIX PEPIEKCOB C paciIMpeHUeM
pedIeKCOTeHHBIX 30H, €Il¢ y INeCTH — TUIeppedreKcus
coueTanach ¢ aHuzopeduekcueii. [TopaxeHue 3puTeNbHOM
cdepnl BbIsBIEHO Y BocbMHU (66,6%) 60/1bHBIX. Bo Beex ciy-
JasiX BBIABISJICS CHHAPOM KIMHUYECKOW MTMCCOLMAIINH,
MPOSIBJISIOLIMAICSA HOPMAJIbHOM OCTPOTOM 3PEHUS ITPU U3ME-
HEHMSIX TJTa3HOTO JHA, KOOPAMHATOPHBIMU HapyIIEHUSIMU
0e3 kamob Ha TONOBOKpPYXEHHWE, M3MEHEeHMEM pedIeKCoB
0€3 U3MEHEHUS MbIILICYHOI CHUIIBI.

CeMb OOJBHBIX (TIATh MY>KYMH U JIBE KEHIIMHBI) B BO3pacTe OT
27 10 46 €T MMEIN MO3XEUYKOBYIO aTAKCHUIO JereHepaTUBHOIO
reHesa (OJMBOMOHTOLIEPEOCIUIAPHAS AETeHepalus M IpyTHe
dopmbl). [Tpu MPT ronoBHOro Mo3sra BhISIBIASUICS AU(GY3HBIIT
WM JIOKaJbHBIA (B 00J1aCTH MO3XeUKa) aTpopUUeCKUii Mpo-
necc. JIMTeabHOCTh 3a001€BaHMsl COCTaBUIA OT OJHOTO roja
JI0 LIECTH JIET; OT OJHOTO Tojia 10 TpeX JieT — y aBoux (28,6%)
MaLUEHTOB, OT TpeX a0 iectu et — y mstu (71,4%). Bo Bcex
HAOMIONEHUSIX B KIMHUIECKON KapTHHE BBISBISUIICH YMEPEH-
HO BbIpaXeHHbIE KOOPAMHATOPHbIE HAPYILEHMS B BUAE CTaTH-
YecKOU M TMHAMUYECKOM MO3KEUKOBOI aTaKCHM, N3MEHEHNUE
MBIIIEYHOTO TOHYCA IO THUITY TMIOTOHMHU BBISIBICHO Y TSTH
(71,4%) GONMBbHBIX.

KonTposbHyto rpymmy cocTaBuiu 18 3M0poBbIX YenoBeK 0e3
KOOPIMHATOPHBIX HAPYIIEHW W TIATOJIOTUM OMOPHO-/BUIa-
TeJLHOTO armapata B Bo3pacTe oT 18 10 32 neT (CooTHOIIeHUEe
MYXYMH ¥ XeHIMHaMm 1:1).
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PesyasTatsl H 00CYKIeHNHE

Buneoananmutuueckuil mpobuib 3M0pOBOrO YeJOBeKa UMEET
[1-o6pa3nyio GopMy ¢ HIXHMM ¥ BEPXHMM ILIaTO, KOTODBIE
00pa3y1oT Nepuoibl ABOHON M OIMHOYHOM OMOPHI U HE COAEP-
KaT KaKUX-J100 JOMOJTHUTENbHBIX 3y0LI0B (puc. 3A). PoBHas
JIMHUSI TOPU30HTAIbHOIO HAIpABIEHUS CBUAETEIbCTBYET 00
YCTOMYMBOCTU CTOI TPU BBIIIOJHEHMHU IHATOBOTO JBMKEHMSI.
BepxHee miato oTpaxaeT MpeOBIBAHNE UCITHITYEMOTO Ha CTY-
MeHbKE U MMEET [Ba IMKa «mepeieTar. Mx (usnonornyeckuit
CMBICJT 3aKJIrouaeTcs B cienaytonieM. [Ipy ycraHOBKe HOIM Ha
CTYIIEHbKE OHA ITOTHMMACTCS Ha BBICOTY, HEMHOTO TIPEBOCXO-
JSILIYI0 BBICOTY CAMO CTYHEHbKM, ¥ HA00OPOT, P CheMe
HOTY CO CTYNEHbKM OHA BHA4ajle HEMHOIO MPUIIOIHUMAETCS
HaJ TTOBEPXHOCTBIO U JIMIITh 3aTeM OITyCKaeTcs BHM3. B Hopme
amruutyma (A) stux mukoB (puc. 3B) Bapeupyer ot 45,4 mo
123,9 mm (75,25 = 2,2 mm). OuyeBUAHO, UMEET 3HAUYEHUE U
BpeMsI, B TEUEHHWE KOTOPOTO CTOIA IIPUIIOTHUMACTCS Haj
MOBEPXHOCTbIO CTYIEHbKU ISl MOC/IEAYIOIIed YCTAHOBKM Ha
Hee 1100 Ha moJ1; B Hopme 310 oT 0,42 110 0,89 ¢ (0,64 £ 0,06 ¢),
uTo cocTabisieT 4,56—9,67% (6,96 £ 0,08%) K obieMy LUKy
BBIIOJIHEHMS ABIKEHUs Step. OTHOLIEHNME AMILTUTY/IbI IBIXE-
HUSI KO BPEMEHU €r0 OCYILIECTBICHMS — YUCII0, KOTOPOE KOC-
BEHHO OTpaxaeT CKOpPOCTh (V) BBITIOMHEHUS IBIDKCHUS, TIPH
3TOM ero 3HauyeHus: BapbupoBanu or 108,09 mo 156,42 mm/c
(117,58 £ 3,08 Mmm/c).

Habaodenue 1. cnibityemsbrii K., 32 roma. 2Kano6 He mpenb-
SIBJISIET, CUUTaeT ceOs 3MopoBbIM. CIIOPTOM He 3aHMMAaeTcs,
OJTHAKO BBITTOJHSET YTPEHHIO TUMHACTHUKY C OTSTOIICHUSIMI.
Cnyxun B BoopyXeHHBIX cuiax; paboTaeT MHXEHEePOM-TIpo-
rpaMMmuctoM. ITo pesynbraTaM 0ObeKTMBHOIO 0OC/IENI0BaHUS
— COMAaTHYECKM M HEBPOJOTMYECKM 310poB. IIpoBemeHo
ucclieoBaHKMEe 1IaroBOTO ABMXEHMS Step Ha KOMILIEKCe
BuaeoaHanusa nBuxeHuit. BAIT mpuseneH Ha puc. 3A.
KpuBbie 1BUKEHMSI CTOIT HE MMEIOT TOTIOTHUTEIBHBIX 3yOII0B.
[Muxku «mepeneToB» YCTAaHOBKM CTOIBI Ha MOBEPXHOCTb CTY-
TICHBKY U CHATHUS €¢ TIPAKTUUECKM CUMMETPUYHBI, UX BBICO-
Ta Konebaercs ot 75,41 1o 84,11 MM, BpeMsl YCTAHOBKH CTOIIBI
Ha MOBEPXHOCTb TMAarHOCTUYECKON cTymeHbku — oT 0,51 mo
0,58 ¢ (4,81-5,47% K o011eMy BpeMEHHU BBIMOJHEHUSI BCETO
MIaroBOro IBIKeHMs). OpUEHTHPOBOYHAS CKOPOCTh BBITIOJ-
HeHMs OBMXEHUs! cocTtaBuia 147,9 mm/c. JIBoiiHON vepHoOt
nuHueit ceepxy Han BAIT 06o3HaueH nepuros ABOMHOM OMOpHI,
OIMHOYHOI — NepuoJ OAMHOYHOI oropbl. JIBUXEHMS TPpaBOii
W JIeBOI HMKHEH KOHEYHOCTM MMEIOT paBHOBEIMKHUE Mapa-
MeTpbl. TakuM 00pa3oM, IIaroBoe ABMKEHME B HOPME Xapak-
TEPU3YeTCs] OTCYTCTBHEM IOIIOJHUTEIBHBIX YCTAHOBOYHBIX
MUKOB B IEPUOJIE OTIOPbI, HU3KON aMILIUTYAO0M «IepeeToB» U
HeOOJIBIION WX CKOPOCTHIO.

[lpn Hanmymm arakcum W JAPYTMX CHMITOMAax MOPaXEHUS
HEepBHOI CHCTeMBI Y 00JbHBIX PC 1 MO3XEUKOBBIMHU JIETCHE-
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puc. 3: BupeoaHanuTyeCkuit npodb CToM 31OPOBONO MCTLITYEMOrO
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puc. 4 BupeoaHanutdeckiit npoduib CTON NauMenTa, CTPRZAIOLLEro atakcued

pauusiMu BeicoTa [1-00pa3HbIX 3yO1I0B HE OTJMYAETCS OT TOM,
KOTOpas BbisiBAsAach B HopMe (puc. 4). OnmHako B Mepuon
JIBOMHOW M ONMHOYHOWM OIOP BBISBISAIOTCS JOTIOJTHUTEIbHBIE
3yOLIbI, CBUIETETBCTBYIONINE O «[TEPETONTHIBAHUN» MAlIMEHTa
C IIeTbI0 COXPAaHEHMS PABHOBECHS W O HEBO3MOXHOCTHU
HayaThb ABWXEeHME TOUHO. [TUKM «I1epeeToB» UMEIOT APYTYIO
(hopMy — OHM BBIIIIE, UX aMIUIMTYIa cocTaBiseT oT 150,64 no
310,18 mm (226,83 £ 3,1 MM), BpeMsi UX BBIIOJHEHUsI ropas-
10 kopoue — ot 0,17 10 0,39 ¢ (0,26 £ 0,04 ¢), uTo cocTaBsieT
0,92—-2,12% K 00111eMy BpeMEH| BBITTOJTHEHMSI BCETO 1TIar0BO-
TO IBIKEHUS. B pe3ynbsraTe CKOPOCTh BBITIONHEHMS «IIepeie-
TOB» CTAHOBUTCS TOPa3o Bbliiie — 0T 795,33 mo 886,12 Mm/c
(832,42 £ 12,64 Mmm/c). DTO rOBOPUT O TOM, YTO JABMKEHHE
0ONPHOTO 3HAYMTENBHO pa3MalnucTee, yeM B Hopme. OH
CTPEMUTCSI COXPAHHUTH PABHOBECHE B TIEPUO MTEPEHOCA U KaK
clencTBUe ObICTpee 3aBepLIUTh ero. B Tabn. 1 mpuBeneHb
3HaueHNs KputepreB BAIT s 3M0poBHIX JTfoneil 1 mamneH-
TOB, CTpaIAIOIINX MO3XEUKOBOI aTakcueii mpu PC.

Habarooenue 2. Tlaument JI., 35 net. [Toctynun ¢ kanodamu Ha
IaTKOCTh MPU XOAb0E, HEJOBKOCTh MPU BHIMOJHEHUH METKUX
JBIDKEHMIA, IyBCTBO ONbSHEHNUS. bojieH B TeueHMe BOCHMMU JIET.
B Bo3pacrte 27 neT MOSBUIOCH CHIUKEHUE 3pEHUS] Ha JIEBHIii
I7a3, BbIMAAEHUE YYAaCTKOB 3pUTENLHOrO Mojs. CHUMMTOMbI
ucyesnu yepe3 aBa Mecsua. Jleunacs: o moBoay peTpooyib-
0apHOro HEBpUTA, B TEYEHME TPEX JIET Ha0JII01a1aCh PEMUCCHSL.
3areM MOSIBUIMCH YyBCTBUTENbHBIE PACCTPOICTBA (TUMepCTe-
3Us1, TUTICPITATHS JIEBOM ITOJIOBUHEI TeJIa) U MOIIATHIBaHKE TTPU
xoap0e. Ha MPT ronoBHOro Mo3ra BBISIBISINCH TIEPUBEHTPH -
KyJISIpHBIE 0Yaru [eMueauHu3anmu. B xoie neueHust KopTuko-
CTepOMIaMH HACTYIWIO YIYJYIICHME: YYBCTBUTEIbHBIC Hapy-
IICHWS MCYE3/IM, TMOIIAThIBAaHWE TPH XOAbOE YMEHBIIUIOCH.

Tabnvua 1: Kpurepun BAT 79 310DOBBIX JIAL| W MALIMEHTOB, CTPAZAIOLIX MO3KEY-
KOBOV! aTakCueit Mpy PaccestHHoM CKepo3e

CootHoLue-
Avnnutypa Bpems Hue ¢
nombema, | YCTaHOBKM, |  0GLMM CK&I:;’/%TI,,
MM c BPEMeHeM,
%
AMANA3OH | 4o 4o 193 g4 42— 456-967 |108.09-156.42
3noposble | 3Ha4eHMl 4545-12391 | 042-089 | 4,56-9,67 | 108,09-156,
MopM | cpepusa
ponwanna | (0D +22 | 0,64£0,06 | 6,96+0,08 | 117,58+ 3,08
[AManasoH . § ] )
Maupentsl | 3H2eHiii 150,64-310,18| 0,17-0,39 | 0,92-2,12 | 795,33-886,12
Catakcuen | cpepnss | 22683 +3,1 | 026+0,04 | 1,41£0,03 | 832,42 12,64
genmumka | (p<0,05) | (p<0,05) | (p<0,05 | (p<0,05)
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OuepenHoe 0OOCTpEHUE HACTYIMJIO Yepe3 TPM Tofa: 3HA4M-
TEJIbHO YCUITMJIACh aTaKCHsl TYJIOBUINA, MOSBUIACH C1ab0CTh B
TpaBoil pyke. BHOBB JIeumiics ITIOKOKOPTHKOCTEPOMIAME C
YMEPEHHBIM U HEMOJHBIM 3((HEKTOM.

IIpu ocmorpe: OonbHO# 3iidopudyeH. [opU3OHTANBHBIIM
HUCTaTM B 00€ CTOPOHBI; 3JEMEHTHI MEXbSIIePHON OdTab-
Moruternd. CriraxeHa rmpaBast HOCOTYOHasI CKiTanka. Jlepuanms
sI3bIKa BIIpaBO. MBIIIeUHasl CKUjia JOCTAaTOYHAsl, TOHYC MBIIIIL
HU3KMiA. CyXOXWIbHBIC M TepHOCTaIbHbIE PeIEKCH BBICO-
Kue, ¢ pactmperreM 30H (D > S). BpronHele 1 momonBeHHBIE
pedaekchl oTcyTeTBYIOT. [laTtonormuecku 3Haku Poccommmo ¢
00eux cTopoH. [1aablieHOCOBYIO U TIITOYHO-KOJNEHHYIO TIPOOY
BBITIOJTHSICT ¢ MHTECHIIMEH, aflOIOXOKMHE3 ¢ 00EHX CTOPOH.
IToxooka ¢ ymepeHHO# arakcueil. [umepecTes3ust Ha CToOMax.
OO0cneoBaH OTOHEBPOJIOTOM — YMEPEHHBIN CTBOJIOBO-MO3-
>KEUKOBBIM CHHAPOM. AKYCTUYECKHE CTBOJIOBBIC BHI3BAaHHBIC
MOTEHILIMABL; 3aMeIeHIe TIPOBEIcHHSI CITYXOBOI addepeHTa-
MY Ha MeIy/ulo-TIOHTOMe3eHIehaTbHOM YpOBHe, OoJiee
BBIPaXXEHHOE CIIpaBa.

[Ipu mpoBeneHUN WCCIENOBAaHUS IIATOBOTO IBIDKECHUS Step
narmenTa JI. (puc. 4) B BAII peructpupyercst 60bIoe KOIu-
YeCTBO JIOMOJHUTENbHBIX TUKOB B TIEPUOJAEC OIMHOYHOM
oropsl. [1-00pa3Hble BOTHBI IPaBOW W JIEBOM HOTUM MMEIOT
Pa3IUYHYI0 TPOAOKMTENIbHOCTh, OHM aCHUMMETPUYHBI.
AMIUIMTYA MTUKOB «IepeneTa» gocturaet 285,37 mm. Bpems
VCTAaHOBKU CTOIIBI HAa ITOBEPXHOCTh MMATHOCTUYECKOM CTY-
neHbku BapuatuBHO oT 0,19 mo 0,22 ¢, yTo cocTaBisieT
0,99—1,15% x 0011eMy BpeMeH! BBIIIOJHEHKS BCETO IaroBO-
TO OBIDKEHMSI, a TTOKa3aTeId CKOPOCTH ITOAbeMa CTOIIBI JOXO-
1t 1o 1,29 m/c. Takum o6pa3oM, y TaHHOTO MallMEHTa CUMII-
TOMBI MO3XEYKOBOI aTaKCHUU yIaeTCsl 0ObeKTUBU3NPOBATH C
TTOMOIIIBIO TTPOTPaMMBI Step.

B pesynbraTe mpoBefeHHOTO MCCIENOBAHUS JOKA3aHO, UTO
METOAMKA TMaTHOCTUKU HApYIIEHUS XOIbObl, OCHOBAHHASI Ha
BBIIEICHUY BUIEOAHATUTUYECKOTO TIPO(UIIS TOJEHOCTOITHBIX
CYCTaBOB, MTO3BOJISIET OOBEKTUBU3UPOBATH KAK TMHAMUKY BEp-
TUKaJIbHBIX I€BUALIMI AUCTATBHBIX OT/EIOB HUXKHUX KOHEUHO-
CTeil, TaK M XapaKTep YIJIOBBIX KOJeOaHUIl B IOJIEHOCTOITHOM
CyCTaBe B OMOPHBIX MEPUONAX UCCIEAYEMON KOHEUHOCTH, YTO
3HAYUTENBHO 00JI€rYaeT TMarHOCTUKY HApYIEHUsI TOXOIKU U1
00BEKTUBU3UPYET TaHHbIE HAPYILICHUS.

Takum 06pa3oM, HaMU BbIENEHBI IMarHOCTUYECKY 3HAYUMble
M TOCTOBEPHO Pa3lMYMMble BUACOAHATMTUYECKUE KPUTEPUU
MuKa «mepeaeT» s OOJbHBIX, CTPaJalolIUX MO3XEUKOBOM
aTaKkCUeld, B BUJIE:

1) aMmInMTYyAbl MOAbEMA CTOMbI Hajl MOBEPXHOCTHIO AWMArHO-
CTUYECKOM CTYIICHbKH;

2) BpeMEHM YCTAHOBKM CTOIBI Ha MOBEPXHOCTh AUATHOCTHYC-
CKOM CTYTIEHbKMU;

3) CKOpOCTH CITyCKa CTOITBI HA TOBEPXHOCTD IUATHOCTHIECKOM
CTYIIEHBKH;

4) COOTHOIIIEHNST BPEMEHU BBITIOJHEHUS TIOIbeMa K 00IIeMy
BPEMEHM BBITIOJTHEHUS IBIKEHUS Step;

5) HaMYMs JOMOJHUTENbHBIX MUKOB B TIEPUOJ OIMOPbI, UTO
HMMEeT CYILECTBEHHOE 3HaUeHKe TPU AMarHOCTUKE MO3XKe-
KOBBIX HAPYLLIEHMUIA.
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Clinical assessment of the gait video-analytic profile

S.A. Likhachev, V.A. Lukashevich

Republican Research and Practical Centre of Neurology and Neurosurgery (Minsk, Belarus)

Key words: video-analysis of motion, system for maintenance of balance, postural disturbances, cerebellar ataxia, diagnostics

We propose a system for the diagnostics of postural disturbances
that may be revealed in the frontal surface with an original complex
of motion video-analysis, with allocation of video-analytic profile
of the ankle-joints. Main group comprised 19 patients with cerebel-
lar ataxia, and control group comprised 18 healthy individuals wit-
hout coordination problems and pathology of musculo-skeletal
locomotor system. In this study, we determined diagnostically signi-
ficant and distinguishable video-analytic criteria of the “over the

target” peak for patients suffering from cerebellar ataxia: 1) ampli-
tude of foot raising over the surface of the “diagnostic step”; 2) time
of foot placing on the surface of the “diagnostic step”; 3) speed of
foot descent on the surface of the “diagnostic step”; 4) ration of
time of execution of foot raising to total time of execution of the
movement “Step”; 5) presence of additional peaks in the support
period, which is of importance in the diagnosis of cerebellar distur-
bances.

Konraxabii apec: Jluxaues Cepreii AnekceeBnd — JOKT. MeJI. HayK, TIPOd)., 3aB. HEBPOJIOTMYECKNM OTIETOM Pecry0IMKaHCKOro HayqHO-TPaKTHye-
CKOTO LIeHTpa HeBpoJioruy 1 Helipoxupyprun. Pecriyomixa benapych, . Munck 220114, yn. ®. Ckoputbl, 24. Ten.: +375-29-148-34-02; e-mail:

sergeilikhachev@mail.ru
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Tospeacdenus uenmpanvhoil Heparoii cucmemsl (I[HC) docmamoyro uacmo ecmpeuaiomes y nayuenmos ¢ CUCeMHbIMU pesMamu4eckumu 3a001e6aHUAMU
(CP3). B uucne nopaxcenuii IIHC y makux nayuenmos 00HO U3 YeHMpaibHuiX Mecm 3aHuMarm KoenumugHsie paccmpoiicmea. Hamu obcaedosanst 96 601b-
Hoix ¢ pazauunbiny opmamu CP3. Hnousudyanshbiii npouas dyukyuonanshoi mexcnoayuaphoi acummempuu (MIIOMA) onpedensacs coenacro cneuu-
ANBHOMY CAHOAPMUIUPOBAHHOMY HPOMOKoAy. Y obcaedosartbix 00abHbIX Obiau ebisiéaerb vembipe sapuanma UIIOMA: npasviii (44,8%), npeumyuwecmeen-
Ho npasyii (41,6%), cuewannvii (12,5%) u npeumymecmeento aeewiii (1,1%). B sagucumocmu om pasrosudnocmu UITOMA 6 pabome ycmarosaernt onpe-

Oenentble ocobenHocmu namamu u enumanus y 6oavhbix CP3.

KmoueBble c10Ba: CHICTEMHbIE peBMaTHUECKHUE 3a00/1€BaHIS, KOTHUTHBHbIE PACCTPOICTRA,
MHIMBUAYATHHBIN TPO(HITb QYHKIMOHATEHON aCHMMETPHH

eBMaTHIeCcKue O0JIE3HN OTHOCSTCS K TPyIIIe 3a0oJie-
BaHUI1, KOTOPBIE XapaKTEPU3YIOTCS PA3BUTUEM ayTO-
HMMMYHHBIX TIPOIIECCOB TNPOTUB AHTUIEHOB TOYTH
BCEX OPTaHOB M TKAHEW, YTO HEPEIKO COYETAeTCs C
00pa30BaHUEM ayTOAHTUTE] C OpraHoHecmenuduye-
CKUMHU CBOMCTBaMHU. OTU 3a00JeBaHUSI PETUCTPUPYIOTCS Y
5—7% HaceneHns1 3MHOTO 11apa, Yalle pa3BUBAIOTCS Y XEH-
LIMH U pacCMaTPUBAIOTCS KaK OfHA U3 Hau0oJIee YaCThIX IpH-
YUH XPOHMYECKOIi MaToJ0ruy yenoBeka. CrieKTp ayTOMMMYH-
HBIX 3a00JIeBAHMI JOCTATOYHO IOWPOK. [TOTeHIMATbHBIMU
MUIICHSIME JJI1 IMMYHHOI arpecCly MOTYT OBbITh pa3IM4HbIE
aHTUreHbl HepBHOM TKaHu [10, 11]. CucTteMHBIe peBMaTHYe-
CKHe 3a00JIeBaHUS OTIINYAIOTCS MYTBTH()AKTOPUATBHON STHO-
JIOTHEH M CJIOXHBIMU IATOT€HETHYECKUMM MEXaHU3MaMH,
BBIPaXEHHOI BapuaOeIbHOCThIO KIMHUYECKON KAPTUHBI U B
OOJIBIIMHCTBE CITy4aeB HeMpeacKa3yeMbIM TIPOTHO30M.

[Topaxenue ueHTpanbHoil HepBHOW cuctembl (LIHC) mpu
CHCTeMHBIX peBMaTdeckux 3a0omeBaHmsIX (CP3) moxer OBITH
MEPBUYHBIM MJIM BTOPUYHBIM. [lepBUYHOE TMOpaxeHue — 3TO
CUMITOMBI 00JI€3HU, UMEIOIINE CBSI3b C AKTUBHOCTBIO MPOLIEC-
ca. Bropuunoe mopaxkeHue — CUHAPOMBI (CUIMIITOMBI) BOBJIEUE-
Hust HHC, xoTopblie cBs3aHbI € IeKapCTBEHHBIMU BO3AEHCTBUS-
MU (Harmpumep, MHTPaKPaHUATbHOE KPOBOU3IUSHKE TIPU yIIO-
TpeOIeHNN aHTHKOATY/ISTHTOB), IPUCOETMHEHNEM MH(MEKIINOH-
HbIX nopaxeHuit HTHC npu cHMKEHHOM MMMYHMTETE, THMIIO-
i muchyHKImen apyrux opraHoB. Heliponcuxuyeckue Hapy-
IICHNS BXOAAT B CTPYKTYPY OCHOBHBIX CUMITTOMOB 1 CHHIPOMOB
MOpaXeHsT HEPBHOI CHCTEMBI MpPU Pa3IMYHBIX HO30JO0THYE-
ckux popmax CP3. Kornutusnsie pacctpoiicta (KP) siBnstor-
Csl HEOTBEMJIEMOM COCTABISIOILIEN HEHPONICUXUYECKUX HapyLLIe-
HUii y 3TUX MalMEeHTOB. AMEPUKaHCKas! KOJUIErUsl peBMaTosIo-
roB [25] 1Sl MAllMEHTOB C CUCTEMHOM KpacHOM BOMYAHKOM, y
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KOTOPBIX KOTHUTHBHASI TUC(YHKINS SBJISIETCS OTHUM U3 KpHU-
TepUEB TTOCTAHOBKM IMATHO3a TOpaXkKeHNS HEPBHOM CHCTEMBI,
PEKOMEH/IYeT TIPOBEAEHNE TUTENTLHOTO (He MeHee 1 4) Helipo-
TICUXOJIOTMYECKOTO TECTUPOBAHMSI, BKIIIOYAIOIIETO MCCIIEN0Ba-
HHUE TIPeMOPOMIHBIX BepOANBHBIX CIIOCOOHOCTEH, BHUMaHWS,
CIOCOOHOCTH K 00paboTKe MHGOPMALK, MCUXOMOTOPHOTO
TeMITa, KOTHUTUBHOM TTACTMIHOCTH, BepOATbHOM M (DUTypajib-
HOM TaMATH. DTH Xe TeCTH OyIyT IIPaBOMOYHBIME 1 JIJIST IPYTHX
dopm CP3. TTo naHHBIM pas3nuuHbIX uccnenoBanuii, KP peru-
CTpUpYyeTCsT y OOJBIIMHCTBA MAIIMEHTOB ¢ CHCTEMHOM KPacHOM
BOJTYAHKOM, OHAKO HAOMIOTAETCS OOMBIIOI pa3dpoc B YaCTOTE
ATHX HapyieHuid — ot 12 1o 87% [15—18, 22]. Eciu cymmupo-
BATh Pe3yJIbTaThl MHOTOUKCIEHHBIX padboT 00 ocobeHHOCTIX KP
y mareHToB ¢ CKB, To ciremyeT oTMeTHTb, 9TO TIpH 3TOM (hopMme
BeTpevarorcs aeekue (43%), ymepennvie (30%) u evipasicentvie
(6%) KP ¢ npeumywecmeeHHbiMu HapyueHusmMy Ba30OMOTOPHBIX
peakiuii, gepbanvroil u 3pumenvroil namsamu [15].

OCHOBHBIMU (haKTOPaMM, CIOCOOCTBYIOIIMMU BO3HUKHOBE-
HUI0O U TporpeccupoBanuio KP, sgpisitoTcs aprepuanbHas
TUTICPTCH3MSI, MOpakeHNe IepeOpalbHBIX apTepuil (aTepo-
CKJIEPO3, BACKYJIUT), CaXxapHblil Mua0eT, TMmepXojecTepuHe-
MMSI — BOT TOT COMAaTMYeCKUil (OH, KOTOPBII IpeacTaBiIsieT
PE3yIIBTaT CUCTEMHOCTH OCHOBHOTO MMMYHOTIATOJIOTMYECKOTO
MIPOLIECCa; UMEIOT 3HAYCHUE TAKXKe TOCAEACTBYS JIUTEIbHOIO
npueMa MpeIHM30JI0Ha U BLICOKMI ypOBeHb aenpeccu [19].

JpyriMy NpUYMHAMM Pa3BUTUSI KOTHUTUBHON AMCHYHKIIMU
CITY>KaT COCYIUCThIE HAPYIIEHUS] — BACKYJIOMaTUsI U (WJIK) Bac-
KYJIUT COCYIIOB Pa3TMYHOTO KamuOpa, BbI3bIBAIOLIIE (hOpMUPO-
BaHNE MHOXECTBEHHBIX MUKPOUH(APKTOB B Kope U OeloM
BEILECTBE 'OJIOBHOTO MO3ra, MH(APKTHI B CTPATETMYECKUX [UIS
KOTHUTUBHBIX (DYHKIMI 30HAX KOPbI U Pa3BUTHUE JICHKOIHIIE-
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JIOBHAY: JIOBHAY:
- VCTIONHUTENLCKAS - VCTIONHUTENLCKAS
- BHUMaHVe - BHUMaHue
- peyb TEMEHHAS: TEMEHHAG: - AMOLLMK
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- CEHCOpHbIiA aHanu3
aHanu3

JleBoe nonywapuve

lMpaBoe nonywapune

puc. 1: KorHuTvHas SuChyHKLMS v MO3T

danomaruu [22, 26]. O6cyxIaeTCS BOIPOC O POJIM AHTHHERPO-
HaJbHBIX, aHTU(hOCHONUIIMIHBIX, AaHTUTINATBHBIX, AaHTIIM-
ouurapHbix, aHTu-P u apyrux anturen [18, 27]. V 6osbinH-
ctBa nmauueHToB ¢ CKB nMeeTcs codeTaHne HeCKOIbKUX (hak-
TOPOB PUCKA.

IIpu cunppome IllerpeHa, KoTopslii accolupyeTcst ¢ aHTH-Ro
U aHTU-La aHTUTeaM1, HEBPOJIOTMYECKUE MPOSIBICHUS BKITIO-
JaroT OOJIEBYI0 HEMPOTATHIO U IPYTMe CUMITTOMBI TTOPaKeHNUS
nepudeprdecknux HepBoB, a cpean nopaxenus ITHC Hanbonee
YaCcThIM CMHAPOMOM SIBIISIETCS KOTHUTHBHAs aucdyHKkuus. Ha
MPT ronoBHOro Mo3ra y 3TUX MallMEHTOB HAOJIONAETCS MYJIb-
Tr(OKATBHOE OYaroBoe rmopaxenue, a rmo gaHHbIM OPOKT y
nauueHToB ¢ KP peructpupyercst runonepdysusi, gaxe mnpu
otcyTcTBUM U3MeHeHuit Ha MPT ronosHoro mosra. KP Bkitio-
Jal0T HapYIIeHUS] BHUMAHUsI, CHIDKEHNE OBICTPOTHI BepOasb-
HO TPOXYKTUBHOCTU, HAPYLICHUs MUCIOJHMUTENbHBIX (YHK-
1WA, @ IEMEHIIUST IPEUMYIIIECTBEHHO HOCHUT XapakTep CyOKop-
TUKaJTbHOM miu MynsTurHdapkrHoii [14, 20, 21].

Cpenu manueHToB ¢ Oone3Hbio bexuera mopaxenue LIHC
BcTpeuaeTcst B 38% ciydaeB, mpu 3ToM B 97% HaOmoneHMI
HEBPOJIOTMYECKNE CUMIITOMBI JMATHOCTUPYIOTCS B IIEPBLIE
MATh JIET OT KJIMHMYECKOi MaHudectanuu 3abojieBaHus, a
JIaHHBIE HEHPOTICHXONOTMIECKUX TECTOB TTOKA3bIBAIOT Hapy-
IIEHUS UCIIOMHUTEIbHBIX (DYHKLMIA, YXYALIEHIE TaMSITH, JTHY-
HOCTHBIE U3MEHEHMS (amaTus u Jp.), IeMeHLuIo [23, 24].

KornutusHble (QyHKLIUHU TpeaCTaBIeHbI KaK B MPpaBOM, TakK U
B JIEBOM MOJyIIApuK TojoBHOro Mo3ra (puc. 1). Tlpobiaema
(OYHKIMOHATBHON MEXIIONYLIADHOM AaCUMMETPUM — OHA U3
HanboJjIee aKTyaJbHBIX M CIOXHBIX B COBPEMEHHOM HayKe O
Mmo3re. Crenuanu3anns TONyIIapuil U MeXIOoTyIapHbe
OTHOILEHUSI BO MHOIOM OIpPEE/ISioT IICUXO(pU3MOIOTIYe-
CKYIO I HEMPOIICUXOJIOTMYECKYI0 MHIMBUAYATbHOCTh YeJIOBe-
Ka [9, 13]. Ing kaxaoro cyobekTa XapakTepHO OMpeaeeHHOe
couetaHue (PYHKIMOHAIbHBIX aCUMMETPUI (MOTOPHBIX, CEH-
COPHBIX M ICUXUYECKUX), YTO ABJISIETCS €10 MHAUBUIYaIbHBIM
npoduieM (HYHKIMOHATBHOM MEXIIONYIIAPHON acCUMMETPHN
(UITOMA) [3]. TIpu pa3IMIHBIX TATOIOTMICCKUX MPOIIecCcax
B OpraHu3Me yejioBeka (DYHKIMOHAJIbHAs MEXIIONyLIapHast
ACUMMETPUSI UTPAeT CYIIECTBEHHYIO POJib, YaCTO OTPEAeIsis
0COOEHHOCTHU TeYeHMs 3a00JEBAHUSA U YCIIELUIHOCTb TePAIMU
[3, 6, 8]. ITpu 11000M OYATOBOM MOPAKEHMH TOJTOBHOTO MO3Ta
BO3HMKAIOT CJIOKHBIE M3MEHEHUS MEXHEHPOHATBHBIX CBS3Ei
B Pa3HBIX OTe/IaX 000MX IOIYLIAPHii, ITONKOPKOBBIX CTPYKTY-
pax [1, 2]. BkioueHre MeXaHU3MOB IJIACTUYHOCTH TTO3BOJISIET
KOMIIEHCUPOBATh HapylIeHWEe HEBPOJOTMYECKHUX (HYHKIIMIA
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MpH 0YaroBOM IIOpaXe€HWHW TOJOBHOTO MO3Ta y YeJoBeKa
[5, 12]. ITpuyem mpouecchl KOMIEHCALIMU U aAanTaluu, Teue-
HUe 3a00JIeBaHMUsI, PErpecc HEeBPOJOTMYECKOTO NeduIuTa y
MpaBLIEH U JIEBLIEH P MTOBPEXACHUN UIICU- U KOHTpaJaTe-
panbHBIX TOJYHIapuil MpoTeKaloT Mo-pazHomy [3, 4].
OCHOBHBIC TIPOSIBICHUS B 3aBUCHMOCTH OT TMOPaKEHHOTO
TIOJTyIIAPHST TOJIOBHOTO MO3Ta BKITIOUYAIOT:

— Yy TpaBileil Tpu TOpaxKeHWM JIEBOTO IOJyLIapusl —
HapylIeHWEe pevd, HapylleHWe CO3HAHWs, HapylleHHe
BepOATBHOM MTAMSITH;

— y INeBIIell TpU TOPaXKEHWU JIEBOTO TOJIYLIapUs —
PacCTPOMCTBO KOXKHO-ONTUYECKOTO YYBCTBA, HapyIIEHUE
CHa, Pa3BUTUE BSHAOTEHHOW Nempeccuu, CHOCOOHOCTh K
3epKajibHBIM (heHOMeHaM, 0OoJjiee OBICTPHIII perpecc
TICUXMYECKUX HApPYLICHUH, MapagoKcalbHasg peakuus Ha
JIeKapCTBEHHbIE TMpenaparhl (HampuMmep, B OTBET Ha
BBEIEHNE TICUXOCTUMYIISITOPAa — HACTYIUICHUE CeIaTUBHOTO

acdekra);
— Yy MpaBlleil MpM TOpaXeHWM IPaBOTO IMONYyIIApUs —

00OHSTENbHbIE TAJUTIOLMHALIMY, HapylleHre 00pa3HOTro
MBbILIJIEHYSI, HApYLIEHKE TOMOrpapuecKoii MaMsITH.

XapakTepucTHKA 00JIbHBIX H METOJ0B HCC/IE0BAHMS

Hamu o6¢nenoBanst 96 6onbHbix ¢ CP3 (cpeanuii Bo3pact 45,5
+ 12,1 roma, npeobnaganue XeHuyH — 89,6%) 1 65 m1 coor-
BETCTBYIOLLETO 110J1a M BO3PACTa B KAYECTBE IPYIIITbI KOHTPOJISL.
Y 00c/1e10BaHHbBIX OOMBHBIX B OCHOBHOM OIpPENE/ISUINCh YMe-
peHHast (57,3%) aKTMBHOCTb OCHOBHOIO IaTOJOTMYECKOIO
Tnpolrecca 1 XxpoHnueckoe (62,5%) TeueHne 3a00JIeBaHN.

NIOMA onpezensiics y Bcex OONbHBIX M TPEACTABUTENIEH
KOHTPOJIBHOM TPYIIIBI, TSI 9eT0 OBUT MCIONB30BaJICS MPOTO-
Kon obcnenoBanust u3 48 3amanuit [3, 7]. OCHOBHOI AMarHo-
CTUYECKOI METONMKOI MCCAeI0BaHMS TaMSITH OblTa METOMKA
«10 coB» B craHmapTHoIi poueaype mo A.P. Jlypus [9], mns
HCCIIeI0BaHMsl BHUMAHUS MCIIO0Ib30BaIu Mpody byproHa.

[TpoObl MpoBOAMIUCH IBAXIIBI C MHTEpBaioM B 1—1,5 rona.

Pesynsratel 1 00cyx1eHHe

B rpynne 6onbHbIx CP3 pacnpenenenue apuantoB MTIOMA
0Ka3aJIoCh CISAYIONIMM: TipaBbiil — y 43 (44,8%) uenosex, npe-
UMYILIEeCTBEHHO TpaBbiil — y 40 (41,6%), cMmelnanHblil — y 12
(12,5%) v ipenmy1LIeCTBEHHO JIeBbIi — y omHoro (1,1%).

IIpu mepBuuHOM wucciemoBaHuu 6osbHble CP3 mpu Bcex
NTTDMA vmenu mpakTHIecKy OMHAKOBBIN HEBBICOKUI 00beM
TAMSTH, TTOCIe YeTBEPTOTO MOBTOPEHUS IECATH CJIOB HAMXYII-
A TEMIT MOKa3bIBAJIM MALMEHTHI CO CMELTaHHBIM TIPOMUIEM.
Y 9Tux 60JbHBIX OTMEYATUCH TAKXKE TPYAHOCTH PETEHIIMU Cleaa
(He HabWpamy IEeCITH CIIOB), CaMbIii HU3KWII OTCPOYCHHBII
oobeMm mamaru (3,7 + 0,4 cioB), ObIcTpas MCTOLIAEMOCTb.
[MTaumeHTs! ¢ MpaBbIM ¥ MPEUMYIIECTBEHHO MPaBbIM MPOhUIs-
MH TIPaKTAYECKU He OTIMYAIICH APYT OT Apyra M OT TPYIIITBI B
LIeJIOM TI0 TeMITy Habopa CJIOB, OTCPOYEHHOE BOCIIPOM3BEACHME
cocrapisiio 4,1 = 0,3 cinoBa. B 1enom GonbHBIE BO BpeMs
BBITIOJTHEHHMS TIPOOBI C TPYIOM BOCIIPOM3BOAMIIM IECATh CIIOB, Y
HUX TaKKe PErvcTprpoBaiach TEHIEHIIMS K M1aTO00Pa30BaHUIO
(puc. 2). [1py MOBTOPHOM KCCNIEOBAHUU MAMSTH CTaTUCTHYE-
CKM 3HAUMMO Jryuinue pe3ynsraTel (p < 0,05) mo Temiry Habopa
CJIOB MTOKa3au OOJIbHBIE ¢ MPaBbIM MpoduIeM, a HAUXyILIiA —
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TO-TIpEXXHEMY OTMEYaJICs ITPU CMeITaHHOM TIpodite. boibHbIe
CO CMEIIIaHHBIM U TIperMyIecTBeHHO MpaBbiM UTTOMA umenu
HU3KUI TeMIT Habopa CJI0B, OBICTPYIO MCTOLIAEMOCTb, MPobIIe-
MBI ¢ peTeHeit cnepa. CaMblil HU3KMI OTCPOYEHHBI 00beM
MaMsITH OTMeYasIcs Ipy cMelnaHHoM npoduie — 3,3 + 0,4 cnoBa
(puc. 3). Tlo cpaBHEHMIO C IEPBUYHBIM 00C/IETIOBAHUEM KPUBAsI
TIAMSITU Y 3TUX OOJIBHBIX YXYIIIIIACH, B OTIINYME OT MAllIEHTOB
C MpaBbIM TMpoduIeM, KOTOPbIE MOKa3aIM JydIlinue pe3yabTaThl
TIPY TIOBTOPHOM MCCJIEIOBAHUH.

[Tpn mepBUYHOM WCCIENOBAHUM BHUMAHWS C TIOMOIIBIO
npo6sl bypmona B rpynme CP3 Haubosee Bricokas (p < 0,05)
MPOAYKTUBHOCTb OTMeYaach y 00JbHBIX C MMPaBbIM MpoduieM
(107,2 £ 12,6 3Haka), a camast HU3Kasl — IIPU CMELIAHHOM IIPO-
dune (97,0 + 7,6 3Haka) (puc. 4). Ilpu mperuMyLIeCTBEHHO
MpaBoM Mpoduie y 00JbHBIX BBISBISUIOCh HAMOOJIbIIIEe KOMU-
4ecTBO OMIMOOK mporpamMmmupoBanus (12,7 + 3,7) u Hebob-
I10€ KOJTMYECTBO 3PUTEIBbHBIX OIO0K (2,5 £ (0,7) mo cpaBHe-
HUIO C APYTUMHU MpoduasiMu U Tpynmoi B ueiom (4,2 £ 0,1 u
4.8 £ 0,2 coorBercTBeHHO). [Ipn MoBTOPHOM 0OCIENOBAHUN
yepe3 1—1,5 roma Xopolluii TeMIT BHMMaHUSI OTMeuaicsl Y
OOJIbHBIX C MpaBbIM MpoduaeM (puc. 5), HO OHU Aeaanu 60Jb-
1Ie o160k (ommoKy nporpaMmupoBanust — 10,6 + 1,9, 3pu-
TebHBIe omuoku — 2,2 £ 1,1). beicTpoe ucTomeHue, oTcyT-
CTBUE BPadATHIBAEMOCTH, CPEIHMII TeMI ObUIM XapaKTEpHBI
JUTSL TIAIIMEHTOB C TIPEVMYIIECTBEHHO MPaBbIM U CMEIIAHHBIM
NITOMA, HO npu 3TOM TP CMEIIAHHOM MPOQUIE BHISIBISA-
Joch Oonble ommbok-mpomyckos (10,5 + 2,3). B uenom y
60sbHBIX CP3 mipy MOBTOPHOM 00C/IeIOBAHUU BHUMAHUS ObLT
POBHBII BapUAHT BBITIOJHEHUS TIPOOHI, 03 YeTKOM TMHAMUKH.
Haubonee crabuabHbIMM B AMHAMUKE OKAa3aauCh OOJbHbBIE C
MpaBbIM NPOdUIIEM.
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bosbubie CP3 mpu comocTaBieHUn ¢ KOHTPOJIbHON TPYIIIOi
JOCTOBEPHO OTIMYATMCh HU3KMMU TOKa3aTeIsIMU MaMITH U
BHUMAaHMSI, KOTOPHIE COXPAHSITVCH IIPH TOBTOPHOM 00CIeI0Ba-
Huu. KoruuTusHble pacctpoiicTBa y mauuentoB ¢ CP3 Obuin
0ojice BBHIPAXCHHBIMU ITIPU OCTPOM M MOIOCTPOM TEUCHUU
ocHoBHoro 3aboseBanus (r = 0,73; p = 0,04), HapacTaau 1o
Mepe yBenmueHust Bo3pacTa 60mbHEIX (1= 0,80; p=0,03) u mm-
TeJIbHOCTH TeueHus 3a0oneBanus (r = 0,69; p = 0,04) u 3aBuce-
JIM OT Bo3pacTa MaHU(ecTaly 3a00eBaHus.

TakuM 00pa3oM, MPOBEAEHHOE KCCIENOBAHKE MMOKA3a10, YTO
6ompHBIe CP3 co cMemaHHBIM Tpo(HIeM XapaKTepru30BaliCh
0oJiee BbIPAXXEHHBIMYM HapylIEHUSIMU MaMSATH Kak MpU Tep-
BUYHOM, TaK U TIPU ITOBTOPHOM 00ciTenoBaHuu. [lammeHTsl ¢
npaBeiM UTTOMA oTamyamich cTabMIbHBIMU TTOKA3aTeNIIMU
BHUMAHUS U MAMSTH, XOPOIIUM TEMIIOM U MPOTYKTUBHOCTHIO,
HO COBepIlaay OOJIbIIOE KOJIUYECTBO OIUOOK MPOrpaMMUpO-
BaHMA. Ecnm aHamM3upoBaTh TOMYYEHHBIC NAaHHBIE C TOUKU
3peHus Hosonorndeckoit opmbl CP3, To MOXHO OTMETUTh
clenylolue 3aKOHOMEPHOCTH: 1) MalMeHThl ¢ CHCTeMHOM
KpacHOI BOTIAHKOM XapaKTepH30BATHNCh HEYCTONIMBBIM BHU-
MaHueM, OBICTPOil MCTOIIaeMOCTbIO M TIIOXOW BpabaThiBae-
MOCTBIO TIPM TPEUMYIIECTBEHHO IIPAaBOM M CMEIIaHHOM
NITOMA; 2) 6oabHBIE C CHCTEMHOI CKIIepOIepMUeit XapaKTe-
PU30BAIMCh HATMYMEM KaK MOLAIbHO-HeCeLMPUUYECKUX, TaK
1 MOJATbHO-CITeIIM(DUICCKIX HAPYIICHUI BHUMaHUS Oe3 JeT-
KHMX Pa3InIuil B 3aBUCUMOCTH OT MPOMWIL; 3) MAIMEHTHI ¢
CUCTEMHBIMU BaCKYJIUTaMU C TPEUMYILECTBEHHO MPaBbIM MPO-
(bueM MMeNn caMble BBICOKHME ITOKa3aTelIl IMTaMSITH M BHUMAa-
HUS KaK TIpH TIEPBUYHOM, TaK ¥ TIPH TIOBTOPHOM OOCIIeIOBa-
HUU MO CpaBHEHMIO ¢ npyrumu BapraHtamu UTTOMA.
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Memory, attention and individual profile of inter-hemispheric functional asymmetry in patients
with systemic rheumatic diseases

N.V. Pizova, E.I. Verbizkaya, N.V. Perezhigina, A.V. Pizov

Yaroslavl State Medical Academy;
Municipal Clinical Hospital Ne §;
P.G. Demidov Yaroslavl State University;
K.D. Ushinsky Yaroslavl State Pedagogic University (Yaroslavi)

Key words: systemic rheumatic diseases, cognitive impairment, inter-hemispheric functional asymmetry

Disturbances of the central nervous system (CNS) occur rather tocol. All the examined patients can be divided into 4 groups:
frequently in patients with systemic rheumatic diseases (SRD). right-profile subjects (44.8%), predominantly right-profile sub-
Among symptoms of the CNS dysfunction, cognitive impair- jects (41.6%), mixed profile subjects (12.5%) and predominant-
ment plays a very important role. We studied 96 patients with dif- ly left -profile subjects (1.1%). Some specific features of memo-
ferent forms of SRD. The profile of brain inter-hemispheric ry and attention were identified depending on inter-hemispher-
functional asymmetry was studied by a special standardized pro- ic functional asymmetry profile.
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DKcnepuMeHTAIbHAS HEBPOJIOTHS

OpurrHaJbHBIA METO/I
OLIEHKM KOPKOBBIX adpa3zui
1 HEMPOOAMHAMUUYECKUX PEUYECBbIX
HapyLIEHUU C UCIIOJb30BAHUEM
KOMIIBIOTEPHOTI'O IIPeo0pa30BaHUS
BPEMEHHb/X ITapaMETPOB peuu
B OCTPOM IIepUOAE UHCYIbTA

C.B. IIpokonenko, E.I0. Moxeiiko, T.I. Buzean

Kpacnospcxuii eocyoapcmeennviii meduyunckuil ynusepcumem (Kpacrospck)

Lleavto uccaedosanus asunoch yemanognenue 00eKmusHsIX Kpumepues Ouggeperyuanvholi OuazHOCMUKU KOPKOGbIX U HellpoOuHaMu4eckux agasuii ¢
UCNOAb308GHIUEM MEM00a KOMIbIOMEPHO20 NPpeodpazosanus epemerHbIx napamempos peuu. 06cedosanb: 60abHbie 6 OCHPOM NEPUOOe UHCYAbINA C PeyesbiMU
HapywieHusmu 6 gude Kopkosoii agazuu (40 uenosex) u nelipodunamuueckux Hapywenuii peuu (31 uenosex). Yemarosaernor 0cobeHHOCHY MeMNO-PUMMOBOIL
CIPYKIYPbL ey 6 3aeUcuMocmu om cmouKoCHy pe4egozo CUHOPOMA, CMeneHy majcecmu agasuy u npeodaadarouiezo deexma (MOMOPHOI Ul CeHCOPHO
Ccmoporbl peuu). Boisigaennl kpumepuu duaeHoCMuKU HelipoOUHaMUMeCKUX HapyuleHull eyl — BbipaNCeHHOCMb (AYKMYayuil peuegoeo cuHopoma, o0sexmus-
HO 3apeeucmpuposantas ¢ UCHOAb308AHUEM Mem00a KOMIbIOMEPHO20 NPpeodpas0sanus 6peMeHHbIX Napamempos peyu.

KimoueBble ciioBa: HelfipomuHAMUIECKWE HAPYIIEHNS PeUHr, BpeMEHHbIE TTAPAMETPBI Peul, KOMITBIOTEpHOE Mpeodpa3oBaHie

(a3uu Berpeyatotest B 25—30% Beex cydaeB OCTPBIX

HapylIeHUil MO3roBoro kKpoBooopauenus [1, 3, 7].

JnarHocThKa adasuii SBIIETCS TPYIOSMKMM TIPO-

1IeCCOM, OCOOCHHO B OCTpPOi CTaIuM MHCYIbTa,

KOTJIa CUMIITOMbBI 04ar0BOTO MOPAXEHUS COYETaIOT-
s ¢ 00IIEMO3TOBOI CUMITTOMATHUKOM, HEHPOTMHAMITIECKUMU
HapylieHusIMU. B 11e10M psie ciyyaeB BO3HUKAET HEOOXOAU-
MocTb AudhepeHIMpoBaHKsT KOPKOBBIX BUAOB aazuil u Hell-
POIMHAMMYECKUX HapYIIEHUI Peur, MMEIOIINX BUI TOU WM
UHOI acha3uu, HO XapaKTepPU3YIOIIUXCSI COXPAHHOCThIO KOPKO-
BBIX peYeBbIX 30H. [10 TaHHBIM MHOTOYMCIICHHBIX padoT [4, 7,
11, 13, 15, 16], "MEHHO IpH IOCIEAHEM BUIE PEYEBOI ATOJIO-
MU MMEIOTCS HAMOOJBIINE TOTEeHIMAIbHbIE BO3MOXHOCTU
JUTS IOJIHOTO YCTPaHEeHUs pevueBoro aedexTa.

Psn narHoCcTMUECKMX BO3MOXKHOCTEH METO/Ia KOMITHIOTEPHO-
ro npeoOpa3oBaHust BpeMEHHOI CTPYKTYPhI peur ObLT MOKa3aH
B IpeIblAyInnX uccaeqobaHusax [8]. Tak, B yacTHOCTH, ObLIM
OMMCAaHBbl XapaKTepHble OCOOEHHOCTH KOMITBIOTEPHOTO Tpe-
00pa3oBaHus peyu TpU MOTOPHOM W CEHCOPHOM adasusx.
Llenbto HAcTOSIIIIETO MCCIENOBAHUSI SIBUJIOCH YCTAaHOBJIEHUE
O0BEKTUBHBIX KPUTEPUEB AU(PHEPEeHINANTBHON IMarHOCTUKH
KOPKOBBIX ¥ HEMPOIMHAMUUYECKUX aha3uil ¢ UCTIONb30BAHUEM
METO/Ia KOMIIBIOTEPHOTO MpeoOpa3oBaHusl BPEMEHHbIX Tapa-
METPOB PEYM B OCTPOM TEPHOJIE MHCYJIbTA.

XapakTepucTHKA 0OJHHBIX H METOIOB HCC/IEIOBAHMS

brutn obcnenoBanbl 40 MaMeHTOB ¢ KOPKOBBIMU MOTOPHBIMU
apasusmu 1 31 — ¢ HelfipoqMHAMMYECKUMU HapyUIEHUSIMU

40

peuyr B OCTPOM TIepHole MHCYIbTa, a Takke 30 KIMHUYECKU
3I0POBBIX JIMI. BceM OOJTBHBIM MPOBOIMIINCH KIMHAKO-HEB-
posornueckoe oobcaenoBanue, apa3uoIoTHIecKoe TeCTHPOBa-
Hue no Meronauke JI.C. IIBeTKOBOIi, HEMPONCUXOJIOTUUECKOE
TecTupoBanue 1o Merony A.P. Jlypus, KomIbioTepHOE TIpe-
00pa3oBaHMEe BPEMEHHb/X ITAPaMETPOB pPeYM IO aBTOPCKOM
meronuke (C.B. IIpoxonenko, B.A. Pynnes, JI.B. IToxa0os,
O.H. Huxkonbckast), ObUTM MPUMEHEHBI METOIbI HEHPOBU3Yya-
JI3ALIAH.

CyTb MeTOIa KOMIIBIOTEPHOIO [Peo0pa30BaHMsl 3aKII0YAETCs
B KOMIIBIOTEPHOM aHaIoro-udpoBoM IpeoOpa3oBaHUK Peyr
TPEXMUHYTHOTO MOHOJIOTa (MJIM YTEHWUS) C BHIIEICHUEM Bpe-
MEHHU 3BYKOIPOU3HOLIEH s U may3. [loyueHHas 3amuch peuu,
MpeacTaBAeHHas B TrpaduyecKoM BUIE, aHANIU3MPYETCs C
HCITOb30BAHUEM CIIELNATBHO CO3MaHHON TPOTrPaMMBI.

PesynsraThl

Junamuueckue usmenenus 6peMeHHOl CIPYKMypbL pedil 8 Hopme

Ha nmepBoM stamne uccienoBaHust ObUT OLIEHEH MAana30H I1MHA-
MIJIECKIX M3MEHEHUIT TIoKa3aTeeii KOMITbIOTEPHOTO Ipeodpa-
30BaHMsI BPEMEHHbIX TTapaMeTPOB PEUd Y 3MOPOBBIX MHIWBU-
JIYYMOB C 1IEJIbIO COTMOCTABACHUS MPY MOBTOPHBIX MCCIIEN0BA-
HUSX TIOMYYEeHHBIX JAHHBIX C Pe3y/JbTaTaMi KOMITbIOTEPHOTO
npeobpa3oBaHus pevyr OOJbHBIX C HEMpPOAMHAMMYECKUMU
HapywieHusiMu. O06cnenoBaHbl 30 KJIMHUYECKU 3I0POBBIX
WHAUBUIYYMOB B Bo3pacte 19—55 mer (14 myxuuH, 16 XeH-
1MH). [ BceX MCTBITYeMBIX MOTyYeHbI KPUBBIE pacmpeiese-
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HUSI, UMEIOIINE CXOMHYI0 KOH(DUIYpPALUIO ¢ eTMHCTBEHHBIM
MakcuMymoM B auamnazone 0,1—0,3 ¢, miaBHbIM cHagoM (KBa-
3MAKCIIOHCHIIMABHOE pacIpeie/ieHe) POIOJIKUTEIbHOCTRIO
1,5—1,7 ¢, 4To MOATBEPAMIO PE3y/IbTaThl PaHEe TPOBEACHHBIX
uccaenoBaHuii [8].

B pesynbrate aHami3a 3anuceii peuu B IMHAMMKE B TEUEHUE TPEX
JHei HaOmoneHus (C KCIOoIb30BaHUeM makeTa Statistica 6.0) He
BBISIBIICHO 3HAYMMbIX OTJIMYMIA B CPEHUX 3HAUCHUSIX, MAKCHU-
MaTbHOM Y MUHMMAJIbHOM 3HAYEHMSIX MapamMeTpOB KOMITbIO-
TEPHOTO MPeoOPA30BAHUS B IPYIIIIE 3MOPOBBIX MHIMBUIYYMOB B
pasHble HU obcnenoBanus. [lomydeHHbIe TaHHBIE CBUIETENb-
CTBYIOT O TOM, YTO MapaMeTpbl TEMIIOPUTMOBOW CTPYKTYpPBI
peur B HOpPME SIBIISIIOTCSI OTHOCUTEIBHO TIOCTOSTHHBIMU BeJTMUM -
HaMHU.

Komnviomepnoe npeobpazosanue peuu 6 duazHocmuke KOpKogblx
agazuii

VY GosbHBIX adasueir B 0CTPOM Meproe UHCYJIBTa KOMIbIO-
TepHOe MpeoOpa3oBaHKMe OTPHIBKOB MOHOJIOIMYECKON pedn
MAlEHTOB TIPOM3BOAMIOCH B TeUEHKE TpeX AHEH MOoapsT — Ha
IIECTOI-BOCHMOIi IeHb C MOMEHTA Pa3BUTHSI CUHIpPOMaA ada-
31U, a TAKXE TPOEKPATHO — Mepejl BRIMUCKOI (Ha 18—28-if mHu
nocjie pa3BUTUS pedyeBOil maTojioruu). B xadectBe mpumepa
TIPUBOIMM PE3YJIBTaThl KOMITBIOTEPHOTO MPe0Opa30oBaHusl Bpe-
MEHHbIX TTapaMeTpoB peyr 6obHOro C. ¢ MOTOpPHOI ada3ueit

(puc. 1).

VYcTaHOBIEHHBIE 0COOEHHOCTH BPEMEHHOM OpraHu3aluu peun
MU KOPKOBBIX a(ha3usix COOTBETCTBOBAIN pe3y/ibTaTaM MpoBe-
JIEHHBIX paHEe MCCIEIOBAHUI M XapaKTepU30BAIUCh Pa3HOM
CTeNeHblo aeopMaliii KpUBO pacrpeaeieHus] 3HaueHuii B
3aBUCHMOCTHM OT BbIpaXXeHHOCTU cuHapoMa. Kak ciemyer u3
MpPeACTaBICHHBIX I'PadUKOB, PE3yIbTaThl KOMIIBIOTEPHOIO
MpeoOpa3oBaHus BPEMEHHbIX TTApaMETPOB Peur y OOJNBHBIX C
MOTOPHOM KOPKOBOIi ada3ueil XapaKTepu3yloTcsl YBeJIUUEHU -
€M TIPOTSKEHHOCTH rpauKa (YTO COOTBETCTBYET MOSBICHUIO
B peuM NalveHTa JUIMHHBIX Tay3, 3alIMHOK, TOPMOXEHU repe-
kmoueHust). Kpusas tepsieT MOHO(A3HBIN XapakTep C eAuH-
CTBEHHBIM ITUKOM, XapaKTepHBIN I HOPMBI (UTO COOTBET-
CTBYET YMEHBLICHUIO OTHOCUTEJIbHOM YaCTOTHI BCTPEUAEMOCTH
KOPOTKMX BPEMEHHbIX MHTEPBAJIOB B PEUH).

WccnenoBanue peun GOIBHEIX adasreil B IMHAMIKE METOIOM
HemapaMeTpHIeckKoro AMCIepCHoHHOro aHaimsa Kenpaiia
JUIsI MHOXECTBA CBSI3aHHBIX TPYII (CM. BbILIE) HE BBISBUJIO
CTATUCTUYECKM 3HAYMMBIX Pa3IMuYMil, YTO CBA3AHO CO CTOM-
KOCThIO CMHIPOMa KOPKOBOI1 atha3ny, HeCMOTpSI Ha HaMUKe
CIIOHTAHHOTO HEMOJHOTO BOCCTAHOBJIEHUS PEYM B OTAETbHBIX
CITydasx.

18,00
16,004
14,00 4
12,00 4

< 10,00

= 8,004

6,00
400
2,00
0,00

3,00 400 500 600 7,00
t,c

puc. 1: PesynbTar KOMTbOTEPHOr0 NpeoBpasoBaHuts BPEMEHHAX MapaMeTpoB peyn
60nbHoi C. ¢ MOTOPHOW adasueii (psn 2) B CpaBHEHMM C HOPMOIA (psp 1)

o ocvt X — MTENBHOCTY BPEMEHHBX HTEPBANOB (At C), M0 0CK Y — OTHOCUTENbHAS YacTo-
Ta B PeYY TOr0 Wi WHOrO wTepsana (n, %)

1,00 2,00 8,00 9,00 10,00
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KomnbloTepHoe npeobpasoBaxie peunt pit NOCTUAHCYNLTHBIX adasusx

6f ]
5t ]
n ]
3t ]
o} ]
1+ ]
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-1 ! L L ! ! L L !
0 1 0 1
HopMa ey adasus
—1-0,95*Min-Max

puc. 2: KateropuaoBaHHble rpadki CpaBHEHus BapUabENbHOCTY 3HaueHMid napa-
METPa «4acToTa BCTPEYAEMOCTH WHTEpBaNia 1 C» Y MALMEHTOB C KOPKOBOIA
acbasvieit B OCTOM NEPUOZE MHCY/bTA Y 3[0POBLIX MHAMBMAYYMOB

Mo ocv X — rpynnbl HabMoZeHws; M0 0ck Y — MPOLEHTHOE COOTHOLUEHME BCTPEYAEMOCTH
uHTepeania 1 ¢ B rpadike KOMMbIOTEPHOTO NPeoBpasoBaHIg pedn

Bapuabeavrocmy mapaMeTpoB KOMIIBIOTEPHOTO Mpeodpa3oBa-
HUS BpeMEHHOI CTPYKTYPHI PeUr B TPYIIIE OOIBHBIX KOPKOBOI
acdasueil He oTaMYanach CTaTUCTUYECKM 3HAUMMO OT ITOKa3are-
Jieit BapuabebHOCTH peur B HOpMAaTUBHOM rpyrre (puc. 2).

Kak cnenyet u3 npeacTaBieHHbIX Ipa@UKOB, OTHOCUTEIbHbIE
YaCTOThl BCTPEYAEMOCTH OTIEIbHBIX BDEMEHHbIX MUHTEPBAJIOB B
peur MauueHTOB ¢ MOTOPHOI adazueil U B HOPMaJbHOI peun
MMEIOT COTOCTABMMBbIE MaJlble OUAMa30Hbl JUHAMUYECKUX
KosiebaHui 3HaueHuit. HecMoTpst Ha BbIpaXXeHHbIE pa3inyus B
CpeIHMX 3HAUeHMSIX, OTCYTCTBYIOT pa3iMuusl B BapuabebHO-
CTU TMapaMeTPOB KOMIIbIOTEPHOTO MpPeoOdpa3oBaHUs MEXIy
rpynmamMu OOJBHBIX ¢ MOTOPHOHN adas3ueil M HOPMalbHOIA
Peublo, UTO MOATBEPKAAET CTOMKOCTh BBISBICHHOTO HehekTa
peuu mpu o0ceq0BaHUY B TUHAMUKE.

TaxkuM 06pa3om, MO pe3yJbTaTaM KOMIIBIOTEPHOTO Peodpaso-
BaHUs, peub OOJILHOTO ¢ MOTOPHOI ahasueil B OCTPOM Mepro-
JIe MHCYJIbTA CTATUCTUYECKU 3HAUMMO OTJIMYAETCS OT HOpMaJlb-
HOH peuu. JIMHaAMKMKa TeMITIOPUTMOBOI CTPYKTYPhI peuu Mpu
KOPKOBBIX MOTOPHBIX ada3usx SBISeTCS KpaiiHe HM3KOH U
COIOCTaBMMA C aHAJIOTUYHBIMU TIAPAMETPAMU B KOHTPOJIbHOM
Tpymre.

Komnvromeproe npeotpazosanue pevu 6 duaznocmuxe neiipoou-
Hamuveckux agazuii

[Tpu omHOKpaTHOM MPOBEICHUN KOMITHIOTEPHOTO Mpeodpa3o-
BaHMS BPEMEHHb/X TAPAMETPOB PEuM Y OOJTBHBIX ¢ HEMpOIMHA-
MHUYECKMMHU HApPYIICHUSIMU peur 1o Tumy 3G epeHTHOM
MOTOPHOM acha3uy MONyYeHbl 3HAYCHMS, HEOTIMYMMBIE OT
TaKOBBIX TIPU KOPKOBBIX MOTOPHBIX ada3ustx. OTCyTCTBHE CTa-
THCTUYECKH 3HAYMMBIX PA3IM4Mil 10 BCEM OCHOBHBIM Iapa-
MeTpaM KOMIIBIOTEPHOTO IpeoOpa3oBaHMs MOATBEPKIAIOCH
TIPU UCITOJIb30BaHUK TecTa MaHH—YWUTHU IS HECBSI3aHHBIX
CPYIIIL.

BMmecte ¢ TeM, OfHMM 13 XapaKTepPHBIX IIPU3HAKOB PEYEBOTO
nedexTa y BceX OONbHBIX ¢ HEMpOAMHAMMYECKUMHU Hapylie-
HUSIMH SIBJISUIACH (DIIYKTYAIlMK peueBhIX GYHKIMIA. Tak, B Teue-
HUE HECKOIbKMX JHel HaOMIoIeHMs], Ha NPOTSKEHUM OJHUX
CYTOK, MHOTJa — OHOTO 3aHSATHsI Mbl HAOJIOMATM BbIPAXKEH-
HYIO M3MEHUYMBOCTD CTETIEHU TSKECTH 1 KAYeCTBEHHBIX XapaK-
TepUCTHK Aeekra peueBbiX QyHKIMIL. C 1e/nbio0 00beKTUBHOIM
PErucTpalMy yKa3aHHOTO (DeHOMEHa, MOATBEPX/AKOIIEro
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puc. 3: BapvabenbHOCTb 3HaYeHMiA MapaMeTpa «4acToTa BCTPEAEMOCTH MHTepBaNa
«3BYK + nay3a» NPoaoMXMTENbHOCTBIO 0,3 C» KOMMbIOTEPHOrO NPpeobpasoBa-
HWS! BEMEHHOW CTPYKTYPbI Peyvt Y GOMbHBIX C HEViPOMMHAMUYECKIMY Hapy-
LLIEHNSMI PEYN 1 KOPKOBBIMU aq)asmqmm B OCTPOM W BOCCTAHOBUTEJbHOM
MEPUOZAX MHCYMbTA:

A - kopkoBble adasvv B OCTPOM NEPUOaE WHCYNbTa; b — HeiipoavHamMuyeckue adasuy B oCT-
POM NepUoLe MHCYNbTa; B — KOpKOBbIE ada3it B BOCCTAHOBUTENIBHOM MEPUOLE MHCYMbTY;
[ = HeiipoAMHaMIYeCkvie adasu B BOCCTAHOBUTENbHOM NEPUOLE MHCYbTA

JIMaTHO3 HEHPOIMHAMUYCCKUX PEUEBBIX HAPYIICHWA, HaMU
MIPOM3BOAMIOCH TIOBTOPHOE KOMIIBIOTEPHOE TIpeodpa3oBaHue
BpeMEHHs/X MapaMeTpoB peur. McciemoBanach MOHOJIOTMYE-
CcKasl peub Ha TeMy «MosI ceMbsl». BEITO TTpoBeieHO cpaBHEHNUE
BapradeTbHOCTH MTapaMeTPOB KOMITBIOTEPHOTO TIpeobpa3oBa-
HUS pe4M B TpYIMIax 00JbHBIX C HEHPOTMHAMUYECKUMHU Hapy-
HICHUSIMU PEYN ¥ ¢ KOPKOBBIMU ada3msiMu. Pe3yspTaTs! mpej-
ctaBiieHsl Ha puc. 3. [Ton BaprabebHOCTBIO 3HAYEHU T Pe3yilb-
TaTOB KOMIIbIOTEPHOTO MpeoOpa3oBaHUSI PeYd TOHMMAeTCs
pazdpoc mokazareneil KOHKPETHBIX TapaMeTpoB Tpeodpa3oBa-
HUS B pa3HbIe THU 00cIenoBanus. Ha mpencraBieHHOM pUCYH-
Ke OTpaxkeHa CTaTUCTUYECKU 3HAYMMO HU3Kasl BApUaOETbHOCTh
3HAUCHWII TpeoOpa30BaHMs pPeud MpPU KOPKOBHIX adasmsx
(rpachuk A) 1 BBICOKasI — TIPU HEWPOIMHAMUYECKHX HapyIIe-
Husix peur (rpacduk b) B octpoM nepuoae MHCybTa.

DTa 3aKOHOMEPHOCTh MOXET OBITH TTPOMIITIOCTPHPOBAHA TN~
rpamMamu (puc. 4). Kak crmemyer u3 mpencTaBIeHHBIX Ipadu-
KOB KOMIIBIOTEPHOIO IIpe00pa30BaHuMsl, MapaMeTpbl TEeMIIO-
PUTMOBOM CTPYKTYPHI PEYM Y OTHOTO M TOTO K¢ OOJBEHOTO C
HEeWpONMHAMUYECKUMU HAPYLICHUSIMU PEYU B pas3Hble THU
MCCIIENOBAHMS TIOABEPXKEHBI 3HAUMTEbHBIM M3MeHeHsIM. 00
ATOM CBUIETEIBCTBYET pa3InyHas BETMYMHA CTOJIOIOB — TTOKa-
3aTesIell YacTOTHI BeTpedaeMocTy MHTepBaioB B 0,3 ¢, 1 ¢, 1,4 ¢
U T.JI. ¥ IPUHLUITHATbHBIC M3MEHEHMsT KOH(UIYPALMU KPUBBIX
pacrpeieleHIs 3HAYCHIA, KOTOPBIE TO TPHOJIITKAIOTCS K HOp-
MAaTUBHOMY TIpaduKy, TO BHOBb Ae(OPMUPYIOTCS 3a CYeT
MOSIBJICHUSI «IIMKOB», COOTBETCTBYIOLIMX JIMHHBIM Iay3aM B
peun 00JIbHOTO.

Oocyxnenne

[To muenwuto Beayux adasuonoros [1, 2, 4, 10, 14], peabunu-
TalWsl HapyIIeHW pedyr T0ciIe MHCYIBTa YacTO OKa3bIBaeTCs
HEIOCTaTOYHO 3((HEKTUBHOM, TO3TOMY CBOEBpEeMEHHAsI T1ar-
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puc. 4: PeaynbTarbl KOMbIOTEPHOrO Npeobpasoans peyn 6obHoro E. ¢ Heiipomu-
HAMUYECKUMI PEYEBLIMM HAPYLUEHUSMI MO TUMY KOMMAEKCHOA MOTOPHOIA
adasuv B nepabiii (A), BTopoiA (B) v TpETHi (B) AeHb C MOMEHTa nocTynne-
Hu B CTauyoHap. Moxonor

AHanuaupyeTcs napamep «3gyk + naysar. 110 ock X — MTENbHOCTY BDEMEHHAIX MHTEPBAOB
(At, ¢); o ocu Y — OTHOCUTENIbHAS YACTOTA MOSIBAEHWA B PEYY TOFO WAM MHOTO vkTepeana (n, %)

HOCTHKA HanOoJee IMepCIeKTUBHBIX B IJIaHE BOCCTAaHOBIICHMS
peur HapyLIeHUI SBIsIeTCs aKTyalbHOM 3amayveii [6, 7, 9, 10].
B pesyasTaTe MCMoab30BaHUS METOAA KOMIIBIOTEPHOTO TIpe-
00pa30BaHMS BPeMEHHb/X TAPAMETPOB PEUM TIONTYICHBI XapaK-
TepHbIE IUATHOCTUYECKUE MPU3HAKM KOPKOBBIX U TMOIKOPKO-
BbIX aazuit. [Ipu MOBTOPHOM LIECTUKPATHOM OOCIETOBAHUI
MAIIMEHTOB ¢ KOPKOBBHIMU a(Da3usiMU BBISIBICHA BBIpasKEHHAsI
CTOMKOCTb PEYEBOr0 CHUHIPOMA, COTOCTaBUMasd CO CTOW-
KOCTbIO HOPMAJIbHBIX MapaMeTpoB PeUYM MpU AUHAMUYECKOM
ee o0cnenoBaHuM. JJaHHBIM CUMIITOM, HAOII0dAeMbIi KJIMHN-
LUCTaMH B OCTPOM TEPUOJIE MHCYJIbTa, ONPEAeseT TPYIHOCTh
BOCCTaHOBJIEHUS] UCTUHHO KOPKOBbIX acasuii. B ciyyae Heii-
POIMHAMIYECKUX HAPYIICHUH pedr UIMEET MECTO KITMHUIECKHI
ompenenseMasi (GIYKTYaTUBHOCTb PEUYEBBIX PACCTPOMCTB,
KOTOpasi B pe3y/bTaTe HACTOSILEro MCCAEIO0BAaHUS MOATBEp-
XIeHa OOBEKTUBHO BBIPAKEHHOW BapraOelbHOCTBIO 3HAUe-
HUI TapaMeTpoB KOMITBIOTEPHOTO MpeoOpa3oBaHUsl peywu.
JIaHHBIA CUMIITOM MOXET OBITb MCIOJb30BaH KaK KPUTEPUii
IMATHOCTUKK JUIS OTOOpa MEPCIEKTUBHBIX C TOUKM 3PEHUS
MPOrHO3a MalMeHTOB LISl pAHHE! peabuIuTal1u.
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Original method of assessment of cortical aphasias and neurodinamic speech impairment using
computed transformation of speech in the acute period of stroke

S.V. Prokopenko, E.Yu. Mozheyko, T.G. Vizel

Krasnoyarsk State Medical University (Krasnoyarsk)

Key words: neurodynamic speech impairments, tempo-rhythmic parameters of speech, computed transformation

The purpose of this study was to establish objective criteria for
differential diagnosis of cortical and subcortical aphasias using a
method of computed transformation of tempo-rhythmic param-
eters of speech. Patients with cortical aphasia (40) and neurody-
namic speech disturbances (31) were examined in acute stage of
stroke. The features of tempo-rhythmic structure of speech,
assosiated with stability of speech syndrome, severity of aphasia

and predominant defect (motor or sensory component of
speech), were identified. Criteria for diagnostics of neurody-
namic speech disturbances have been proposed, such as the
degree of fluctuations of speech functions which were objective-
ly registered with the help of computed transformation of speeh
time parameters.
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HosBrbie TexHoOI0rMNn
B SKCIIEpUMEHTAJIBHOM
HEUPOOMOJOTrUN: HEUPOHHBIE CETU
Ha MYJIBTUSJIEKTPOIHOU MAaTpULIE

N.B. Myxuna, JI.T. Xacnekos

Huxcezopodekas Tocydapemeennas meduyunckas axademus (Huxcrnuii Hoseopoo),
Hayunoiii yenmp nesponoeuu PAMH (Mockea)

Myavmuanexmpoonas cucmema (Multielectrode Arrays, uau MEA cucmena), pecucmpupyiowas in vitro HellpoHHYI0 GKMUBHOCHb 8 CAMOOp2a-
HUByHUelics, YYHKUUOHAAbHO 2emepo2eHOIl HellponHoll cemu Kyavmusupyembvix Kaemok I[HC, s6asemcs H080il yHUKaAbHOI MexHOA02Uell 045
BbLICHeHUS 3aKOHOMePHOCTel (POPMUPOBAHUS MeNCHEUPOHHDIX cas3eil, d MaKice UCCAe08aHUS MEXAHU3MOB HelipodeCmpyK MUBHBIX NPOLeCCos
u noucka cnocobos ux gapmaxonoeuteckoii koppexyuu. Ocrosnsim npeumyuecmeom npumenenus MEA cucmem 8 anekmpodu3suonoeuyeckux
IKCHEPUMEHMAX AGASEMCS 803MONCHOCM ONUMEAbHO (6 MeHeHue MeCAYes) HeUHBA3UBHOI pe2Uucmpayuy CUSHAA08 U CIUMYASYUY KYAbMUBU -
PYEMbIX KACMOK M032, 6 COUEMAHUU C NPUNCUSHEHHOU CMPYKMYPHOU U (PYHKUUOHANGHOU 6U3YANU3AUEL UOHHBIX MOKO8 6 HEUPOHAX U 21U~
QIHBIX KACMKAX i VilFo ¢ UCHOAb306aHUEM AA3€PHOU CKAHUPYIOU4ell KOHPOKAAbHOU MuKpocKkonuu. Kyabmuguposarue mkanu u kemox mosea
Ha MEA cucmemax no3eonsem 6 XpoHuueckom sxcnepumMenme mecmuposams coeOuHeHus, 0Ka3blearoujue Helipomoxcuueckuii u Heliponpomex -
mopHbtii aghpexm. boavuioii 06sem u Xopoulas 60cHpPoU3B00UMOCHb NOAYHACMBIX Pe3YALIMAMO8, A MAKHCe B03MONCHOCHb UX KOAUHECMBEHHOI
OUeHKU N0360ASI0M OmHecmuy HellpoHHble cemu, Kyavmugupyemvie Ha MEA cucmemax, k 6uocencopam, ¢ ROMOUbIO KOMOPBIX MOJCHO HPOBO-
dumb 3ppexmusnblii papmaronoeutecKuii ckpuruHe npu MoO0eAUpoBaruU in Vitro paziuuHblx (opm HelipodeceHepamueHsix 3a0601e6aHull,
makux, Kax uiemus, mpasma, snunencus, 601e3ns Anvyeeiimepa u op.

Kitouesbie cioBa: My IbTH3MEKTPOIHbIE MATPULIBI, KYJIbTYPhI TKAH! UM KJIETOK MO3ra, HelpOHHBIE CETH in Vitro, OMOCEHCOP, UIIEMHUS], TPaBMa,
amnencus, 0oJ1e3Hb Anblireiivepa

VHKIIMOHUPOBaHUE HEWPOHHBIX CETEl SIBISETCS

OCHOBOI1 3alTOMMHAHMSI U XpaHeHUs MH(opMa-

uuu B LIHC, yto B KOHEUHOM cueTte onpeaessieT

(opmupoBaHue co3HaHus. M3yyeHue nuHamu-

YeCKUX MPOLIECCOB B HEMPOHHBIX CETSX, TaK Xe
KaKk M UX peakuuii Ha apMakojorMyecKue BO3NECHCTBUS,
MpeACTaBIsieT CO00M OAHO M3 BaXHBIX (DYyHAAMEHTaJbHBIX
Hay4YHBIX HaIpaBJICHUI B COBPEMEHHOU 3KCIepUMEHTalIbHON
Y TIPAaKTUYECKON HEBPOJIOTHH.

IIpu BBIOOPE criocoba MccnenoBaHUST HapYLIEHHBIX (DYHKUUI
HEPBHOM CHUCTEMHI CJICOYEeT VUUTHIBATh, UTO (DYHKIIMOHATEHEIC
CBOWCTBA HEMPOHHBIX CETeH in vivo U in vitro 00J1a1al0T BICOKOI
cTemeHblo cxonctBa. OOWIENpUHATas HelipoOuonoruyeckas
METOAMKA <«II3TY-KIaMI» (MeTon (pHKCAaluy MeMOpPaHHOTO
TOTEHIIMANA) TTOAXOANT IS TeCTUPOBAHMS COSAMHEHUIA, BO3-
NeHCTBYIOIIMX HAa OMMHOYHYIO U U3BECTHYIO MULLIEHb — MOHHbII
KaHat. Cpe3bl MO3ra Han0OoJIee TPUTOMHEI TSI KpaTKOBPEMEH-
HBIX MCCICTOBAaHUI M HAaMMEHee — TSI JUTUTEIbHBIX SKCIIepH-
MEHTOB U OOIIEro CKPMHMHIA TOKCUYECKUX COeAMHEHUit. B To
K€ BpeMs [UTUTEIbHO KYJIBTHBApPYeMble MHOTOKJICTOUHBIC HEii-
POHHBIE aHCAMOJIM MOTYT WMCIIOJb30BaThCs UISI CKPUHUHTA,
OCHOBaHHOTO Ha MPUMEHEHWM CIIOHTAHHO aKTMBHBIX U CaAMO-
OPTaHM3YIOMINXCS CITOXKHBIX CETe ¢ MEKHEHPOHHBIMU CBSI3SI-
MU, (GYHKIIMOHUPYIOIIMMHU B TedeHue MHOTUX Mecsiies [17, 18].

B mnocnenHue roabl B MCCIEAOBaHUSX (YHKIIMOHATIbHBIX
CBOICTB U TJIACTUYHOCTU HEWPOHHBIX CeTell B HOPME U TaTo-
JIOTUM Bce OoJiee MMPOKOE PACIIPOCTPAHEHUE MONYYaI0T KOH-
TaKTHbIE MYJbTUAJIEKTPOAHBIE METOMIbl BHEKJIETOUHOTO OTBE-
JIeHUS OMOAIEKTPUYECKON aKTUBHOCTH M 3JIEKTPOCTUMYJIS LM
C MPUMEHEHUEM MYJIBTUAJIEKTPOAHBIX MATpULl (multielectrode
array system, uau MEA cucmembi).

B Havane 70-x romoB mpouLTOro Beka ObUIM OMyOJIMKOBAHBI
nepBble cTaTbu 00 ucnonb3oBaHuu MEA cucrem s perucr-
pauuu dJIEKTPUYECKON aKTUBHOCTH HEWUPOHOB B KYJIBTYpE
HepBHBIX Ki1eToK [49] u TKanu [46]. [To3nHee yaanoch 3aperu-
CTPUpPOBATh TMOTCHIIMAIBI aMILTMTYI0M okomo 50 MKB y emun-
HUYHBIX HEVPOHOB B OIHO- M TPEXHENETBHOW KYNBType, a
TaKXKe CTUMYJIMPOBATh MX UMITYJIbcaMu ¢ aMIumuTynoit 0,5 B
JUTMTENLHOCTBIO 1 Mc [35]. 11 perucTpaluy 1eKTpuIecKoi
AaKTUBHOCTU B Cpe3e TMIOKaMIa Obla MpuMeHeHa 32-371eK-
TpoIHas Matpuiia [56]. DTUMU Xe aBTOpaMu ObLTO MOKA3aHO
pacmpocTpaHeHHe SMMIeNTH()OPMHOI aKTMBHOCTU BIOJb
cpesa rummnokaMmna co ckopoctbio 0,250 m/c. B 1989 . Obina
npeaioxeHa 61-3MeKTpoaHasi MaTpHlia, OCHOBA KOTOPOIi
COCTOS1JIa M3 TOHKOTO CTEKJIa, YTO TTO3BOJISLIIO M3yJaTh CTPYKTY-
Py HEMPOHHBIX CETEM U TKAHEW B MHBEPTUPOBAHHOM MUKPO-
ckore [40]. B 1991 . MEA cucteMy UCHOIb30BAIM A PETUCT-
paIy MOCTCHHANTUYESCKUX TOTEHIIMAIOB MPU OTHOBPEMEH-
HOM OINTHYECKOM MMUIXUHTE (vVoltage-sensitive dye recording)
[13]. B konwe 1990-x ronoB rpymnma sSmoHCKUX YYEHBIX cO3/1aia
64-2J1eKTPOAHYIO MATPULY JIs1 SKCIEPUMEHTOB C AUCCOLMU-
POBaHHBIMU KYJIBTYpaMK HEHPOHOB, a TAKXe cpe3aMu U IKC-
[UIAHTATAM¥ TUIIOKaMIa [26].

KynbTuBUpoBaHUEe TKaHU M KJIETOK Pa3JIUYHBIX CTPYKTYD
Mo3ra Ha MEA cuctemax mo3BoJjisieT He TOJIbKO MCC/ea0BaTh
H3MeHeHUsI MOP(MOGhYHKIIMOHATBHBIX CBONCTB KMUBBIX HEMPO-
HOB B XPOHUYECKOM 3KCTIIEPUMEHTE, HO U TECTUPOBATH COEIU-
HEHUS, OKa3bIBAIOIIME HEHPOTOKCUYECKUN U HEUPOIIPOTEK-
TOPHBIN 3G hEKT NP MOAEIMPOBAHUN PA3TUYHBIX TATONOTH-
yeckux coctostHuil LTHC. ChopmupoBaHHbIE Ha MYJIBTUAJIEK-
TPOJAHOM MATPULE CETM HEMPOHOB, BBIACICHHBIE U3 PA3BU-
Barouuxcs ctpyktyp LIHC u KyibTuBMpyeMble B TeUeHUE K-
TEJBHOTO BpPEMEHM, O0JAJaloT CHOHTAHHOW aKTMBHOCTHIO,
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TeHEPUPYs KaK OIMHOYHbIE CMIAiKU, TAK U UX MAYKK. DTU CETU
MpPEeACTaBISIOT CO00 cTaOUIbHBIE HEWpoOUOJOrMYecKue
CTPYKTYPHI, MPOSBISIONIAE HA YIPOLUIEHHOM YPOBHE OCHOB-
Hble (DYHKIIMOHAIbHBIE CBOMCTBA HEPBHOM CUCTEMBI, UTO HAET
VHUKAJIBHYI0O BO3MOXHOCTb IPOBEIECHUS 3KCIIEPUMEHTAIIb-
HBIX HelipodapMakonrornyeckux ucciaegoBaHuit. OCHOBHBIM
npeumMyiiectBoM npumeHenus MEA cucteM sBisieTcsl BO3-
MOXHOCTb UTUTENBHOI (B TeYEHME MECSIIIEB) HEMHBA3UBHOMN
PErUCTpaLy CUTHAIIOB ¥ CTUMYJISILIMU KYJIBTUBUPYEMBIX KJle-
TOK MO3Ta U MPOBeeHUE C HUMU (hapMaKOJOTUUECKUX MaHU-
MyJSUUi, B TOM YHCIE JEKapCTBEHHOro CKpuHuHra. Ilpu
9TOM TOSIBIISIETCS BO3MOXHOCTb OJHOBPEMEHHO BECTH TPU-
JKM3HEHHYIO CTPYKTYPHYIO U (DYHKIMOHANbHYIO BU3yalu3a-
LMI0 C MCIOJb30BaHUEM JIa3epHOW CKaHUpyromein KoHbo-
KaJbHOW MUKPOCKOIIUU, PETUCTPUPYIOIIEH MOHHBIE TOKU B
HeMpoHax M IIMabHBIX KIeTKax in vitro [48].

Jlng M3roTOBJIEHMSI MYJbTURJIEKTPOAHBIX MaTpull B MEA
cUCTeMe MCIONb3yeTcs oTonuTorpaduueckas TeXHUKa, pac-
MPOCTPaHEHHas B TOJYNPOBOIHUKOBON MHAYCTpUM. B cTek-
JITHHOE OCHOBaHWe MajieHbKoii yaniku [leTpy BMOHTUpOBaHa
Matpuua, comepxamas ot 60 go 256 anexkrpomos (puc. 1).
[TocTosTHHO KOHTAKTHPYS C KJIETKAMU Ha TIOBEPXHOCTH MaTpHU-
1Ibl U HE MOBpPeXast X, MUKPOIJIEKTPOIbl HEMHBA3UBHO OCY-
LIECTBASIOT JJIUTENbHBII MOHUTOPUHT OMOBJIEKTPUUECKON
AKTUBHOCTH B PA3IMYHBIX YJaCTKaX HeWpoHHOU cet. st
KYJBTUBUPOBAHUS HUCIIOIB3YIOTCS KaK TMCCOLMUPOBAHHBIE
KJIETKH, TaK ¥ 9KCIIaHTaThl pasanyHbix cTpykTyp LHTHC.

Heiiponnrsle cetu, KynsruBupyemble Ha MEA cucremax, Oymy-
YU BbICOKOUYBCTBUTEILHBIMU K 100aBISIEMbIM B MUTATEIbHYIO
cpeny HelpOaKTUBHBIM COCIMHEHUSAM, TPaHC(HOPMUPYIOT HX
BO3IEICTBUE B PETUCTPUPYEMBIE MIATTEPHBI CIIAIKOBOM aKTHUB-
HOCTY TMCTOTUITMYECKHU, T.€. XapaKTep X PeaklMu 3aBUCUT OT
TUIMA CTPYKTYPbl MO3ra, U3 TKAaHU KOTOPOW OHU TPUTOTOBJIE-
HBI, a 3HAYUT, U OT HabOpa B Hell KJICTOUYHBIX PEIETITOPOB.
Takum 00pa3oM, 3T CeTH MPEACTABISIOT CO00I CBOe0Opa3HbIe
obuonoeuteckue ceHcopsl 1 MOTYT UCTOIb30BAThCS IS UCCIIENO-
BaHUSI CBOWCTB U 0COOEHHOCTEN (HapMaKOJOTUYECKOro Jeii-

HeiipoHHbie CETU Ha MyNIbTUANEKTPOBHOM MaTpuLe

CTBUS HOBBIX HEMPOAKTUBHBIX COCAVMHEHUIA IPU MOJEIUPOBA-
HUM in vitro pa3anuHbix Gopm maronoruu [HHC [19, 27].

JlvccounnpoBaHHble M OPraHOTUIIMYECKHE KYJIBTYpbl TKaHU
TUMIOKaMIIa, KOpbl, MO3XeuKa, CTMHHOTO MO3Ta, KYJILTUBUpPYe-
Mble Ha MEA cuctemax, B HacTOsIIee BpeMsI IIMPOKO HCIIONb-
3yI0TCS TSl M3ydeHUs 3P HeKTOB HEPOMEINaToOpoB U aHTaro-
HUCTOB MX PELIENITOPOB, MEXKIETOUHBIX PETY/ISITOPOB CUHAITH-
YecKo# Tepenaun, HepOTOKCMHOB U MHOTHUX JAPYTUX OMOJIOTH-
YecKM aKTUBHBIX BemlecTB [12, 57]. Hampuwmep, mayevyHas u
CIIafiKOBasi aKTUBHOCTb HEMPOHHOM CETU MOXXET MOIYJIMPOBATh-
cs crneuu(pUIEeCKUMU arOHUCTaMM, NEHCTBYIOLIMMU Ha MOHO-
TPOIHBIE TIyTaMaTepruyecKye PeLenTopbl, YTO JaeT BO3MOX-
HocTh uccienoBaTh BKIag NMDA- u He-NMDA-peuentopos B
CTMOHTAHHYI0 aKTMBHOCTb HEMPOHHON CeTH TPM anIUIMKALMU
HU3KMX KOHLEHTPALUii pa3aMHbIX (hapMaKOJOTMYECKMX areH-
TOB, CrieLIM(UYECKH BAUSIONIMX Ha ITyTaMaTepruyeckye CHHar-
col. B wactHocTH, akTMBaums BbicokoadduHHBIX NMDA-
PELIETITOPOB HU3KMMM, MUKPOMOJSIPHBIMU KOHLIEHTPAIMSAMU
NMDA BbI3bIBaCT U3MEHEHHUS B CII0OBAHUU TAYeYHbIX pa3psi-
JI0B. DTU M3MEHEHHUsT KOppeaupyrotcs ¢ addeKkTaMu riyTaMa-
TePIUIeCcKOil Tepemayn, OMOCPETyeMBIMU BBICBOOOKICHHEM
Heiipomenuatopa. Ilpu IIUTENTbHOM KyIbTUBUPOBAHUU K
1IECTOM HeJIeNe i Vitro YUCIO CIIaliKOB 3HAYMTEIbHO BO3pacTaeT
1 MayeyHble pa3psiabl TpaHCHOPMUPYIOTCS U3 CUHXPOHU30BAH-
HBIX CMaiiKoB B HeymopsmoueHHble. MHrnouposane GABA-
PELIETITOPOB OMKYKYIMHOM BBI3BIBACT CHHXPOHM3ALIMIO MTAYeK BO
BCEX aKTHMBHBIX YJacTKax CeTH. Takum oOpa3oM, TOPMO3HbIE
GABA-HeiipoHbl MHTUOUPYIOT YPe3MEPHYIO TeHEPALMIO CIIOH-
TaHHOI1 aKTUBHOCTH TJIABHBIM 00pa30M Ha PaHHMX CTaIMsIX Pa3-
BUTHS, a TIO3IHEE, 10 MEPe CO3PEBAHMS CETH, CTAOMIN3UPYIOT
nmavyeyHble pas3psiabl. HempepbiBHAs UTMTeNbHAs PErvCTparus
aKTUBHOCTH HEMPOHOB NaeT BO3ZMOXKHOCTD BBISIBUTh OTBEThI HEli-
POHHOM ceTH Ha (papMaKOJIOTMUYECKIe BO3NCHCTBUS B TIPOIIecce
€€ Pa3BUTHSI.

MEA cucrema mno3BojisieT Takxke OTIMYUTh HeoOpaTUMbIE
MOBPEXIEHUSI HEPOHOB, MPUBOSLINE K UX TUOENH, OT (PyHK-
LIMOHALHOW HENPOTOKCHYHOCTH, KOTOpasi COMPOBOXIAETCS

puc. 1: MynsTuanekTpogHas cuctema (Alpha
MED Sciences, Japan) Ha ocHoge 64-
NIEKTPOAHOM MaTpuLbl B COCTABE
11CCNIE0BATENLCKOrO KOMMIEKCa

A - vcenenoBaTenbCkuin KOMMAEKC, BKMIOHAIOLLVIA

mukpockon Olympus BXS1WI, mynsTuanexpoaHyio

1 - YepHas NnaTHa;
2 - nofuakpunamug,
3 - okcmp, onoea;

4 - cTekno
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CCTEMY 11 CYCTEMbI DETVCTDALIY Y ANEKTPOCTUMY-
JeLr; b — MyNbTUSNEKTPOSHS CvCTEMA CO CTeK-
NISHHbIM - OCHOBaHUEM; B — MynbTManexTpoaHas
MaTpUL, COZepXaLlas 64 mukpoanekTpona (vep-
Hble TOYKK); [ — KOHCTDYKUVMA MUKDO3NEXTPOAA;
[-X — kynbTypa knetok rvnnokamna (20 gHeit in
Vilro) Ha NOBEPXHOCTM MYNLTUANEKTPOLHOA MaTpu-
upl [1]: I — mukpodotorpadust B GasoBoM KOHTpa-
CTe; E — CroHTaHHas nayeyHas akTmeHoCTb (1) v
OIVHOYHAA nauka (2), 3aperucTpupoBaHHbE C
OIIHOrO MUKPO3NEKTPOAa; X — CymMapHoe u300-
PaXeHue KaHanoB (yopecLeHLn Cynbdopazo-
muHa 101 (mapkep rmuv) u Oregon Green 488
BAPTA-1 (Mapkep BHYTPUKNIETOHHOrO KanbLws) npu
PErUCTRALYY KIbLMEBLIX OCLMINALMIA HA Nasep-
HOM CKaHupylolem mukpockone Zeiss LSM 510
NLO Duoscan. Mactwra6 1 mu (B), 50 mku (L, X).

TpvMesanie: UBETHYIO Bepctio puc. 1X cM. Ha obnoxke
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100 00paTuMoii 0J10Kafoi Ipe- ¥ MOCTCUMHANTUYECKUX MeXa-
HU3MOB CHHANTUYECKON Mepenayn, JUOO M3MEHEHUEM pac-
MIPOCTPaHEHMST TIOTeHIMaNna aeiictBus. HepBHas TKaHb reHe-
PUpPYeT MATTePHBI ANMEKTPUICCKON aKTHMBHOCTH, SIBIISIOIIMECS
MposiBIieHUEM ee (DU3MOJOTMUECKON (DYHKLMHU, U JT1000e X
M3MEHEHME, BBI3bIBAEMOE TOKCUIECKIM BO3IEHCTBIEM, MOXET
CIY>KMTh (DYHKIIMOHAIBHBIM, CIICIM(MUICCKUM TSI HEMPOHOB
1 J0CTaTOYHO TOYHBIM MPU3HAKOM HeipoToKcuyHocTH [19].
HapymieHne 3TuX aTTepHOB TOKCUUECKAMM aTeHTAMH MOXKET
MIPUBOIUTH K (DYHKIIMOHATLHBIM N3MEHEHUSIM, HAOII0IaeMbIM
paHee JIOOBIX APYrUX M3MeHeHuil. OmHako MpeKpalieHue
SIEKTPUYECKON aKTUBHOCTH, JaXe €CJIM OHO HE COMPOBOXIA-
eTCsl MOBPEXIeHUEM KIIeTOK ((pyHKIMOHATbHAS HEPOTOKCHUY -
HOCTB), UpeBaTo ruodesbio Becero opranusma [16]. Oto cocros-
HUE MOXHO MCCJIeIoBATh MyTeM aHalIn3a TeX WIN MUHBIX Hapy-
IeHNH (PYHKIMOHAIBHBIX B3aMMOAEHCTBUI BHYTPU MHOTO-
KJIETOYHON HEUPOHHOW CETU, KOTOPbIE BOCIPOU3BOISATCS
UMEHHO B MEPBUYHBIX KYJIBTypaX HEMpoHOB [4], MOCKOIbKY
TIepMaHEHTHBIC HEHPOHATbHBIC KICTOYHbIC JTUHUM (OITyXOJH)
0o He 00JaJaloT JOCTAaTOYHON 3JAeKTPUYECKON aKTHB-
HOCTbI0, MO0 HE 00pa3yIoT (PYHKIMOHAIbHBIX CETEH.

OOHapyXeHBI in Vivo U in vitro TAIMYHbIE HOPMAJIbHBIE TTATTEp-
HBbI CETEBOI MEKTPUYECKON aKTMBHOCTU U UX U3MEHEHUS T1O]
BIUSHUEM DA3IUYHBIX TOTEHLMATBHO HEHPOTOKCUUECKUX
COCIMHEHUI C XOPOLIO U3BECTHBIM MEXaHU3MOM [EVCTBUS,
TaKMX KaK HAapKOTWMKM, CENATUBHBIE CPEICTBA, AHECTETUKH,
AHAJIbTETUKU, ONMUOMABI U IPYrMe PEeLENTOPHbIE arOHUCTHI U
AHTarOHWCTHI, a TAKXKe OJOKATOPbI MOHHBIX KAHAJIOB U aKCO-
HayibHOTO TpaHcmopTa [31].

Pacimpenuio mepcmeKTuBbl UCCIENO0BAHMN TIACTUYHOCTU
HepoHHBIX ceTeit ¢ moMolibio MEA TexHosoruit cnocobcTBy-
eT TPEANPUHATOE B TIOCIEIHUE TOMbl KyIbTUBMPOBAHUE Ha
MaTpuIlaX HeHpalbHBIX CTBOJOBBIX TPOTEHUTOPHBIX KJIETOK
SKMBOTHBIX [5, 23, 24, 34] u uenoseka [20, 37, 38], koTopoe
00HAPYXWUIO CITOCOOHOCTD 3THX KJIETOK K CAMOOOHOBIICHUIO 1
muddepeHIManuy B (QYHKIMOHAIbHbIE HEHPOHHBIE CETH,
TeHePUPYIONINE CIIOHTAHHYIO 3JEKTPUYECKYI0 aKTMBHOCTb C
pa3sHOOOpa3HBIMM TATTePHAMU MMITYIBCHBIX  Pa3psIoB.
CUHXpOHM30BAHHbIC TAYKU HMITYJbCOB B CETSX HEHPOHOB
JKMBOTHBIX 1 YEJIOBEKA CXOTHBI MEXIY COOOI, PeTCTpUPYIOT-
s Ha TIPOTSDKEHUH YETHIPEX U 00JIee MECSIIEB in Vitro M CIICIM-
(buyecku monymupyiorcsa anrtaronuctamu NMDA-, AMPA- u
GABAA-perienTopoB, 4to ykas3biBaeT Ha (OpPMUpPOBaHUE B
ceTy (HYHKIMOHUPYIOUIMX BO30YXAAIOMIMX M TOPMO3HBIX
CHHAIICOB.

JI1s1 KONMMYEeCTBEHHO!N XapaKTePUCTUKM COCTOSIHUSI HEMPOHHOM
CETH MCITOJIBb3YETCS Psili BOCIIPOM3BOIUMBIX MApaMETPOB, TaKUX
Kak, 00IIas aKTMBHOCTH (MHTEHCHUBHOCTH CITAKOB M TIayek),
AKTUBHOCTb CaMHUX Tauek (MX aMILIMTYyda), CHMHXPOHM3AlMs
MayeK M CrMaikoB BO BPEMEHM, OCLIMJIISLIMU U PETYISIPHOCTb UX
BOCIIPOM3BeIeHNsI, (DOpMa TTadeK 1 MX BHYTPEHHSIS CTPYKTYypa [8].
Wcrnonb3ys 911 mapaMeTphl, KaXno0e U3 UCCAeTyeMbIX COeqMHe-
HUIi MOXHO OXapakTepu30BaTh Ha OCHOBE €ro CMOCOOHOCTH K
TMOMABJICHNIO aKTUBHOCTU, M3MEHEHMIO XapakTepa Mauyek U MX
PUTMMYHOCTHU, BO3OYIUMOCTH HEMPOHOB M 00PATUMOCTH OKa3bl-
Baemoro addekra [7, 43].

DKCIepUMEHTAIBHOE UCCIICIOBAHNE MEXaHU3MOB IIUTOTOKCH-
YeCKOT0 TOBPEXACHMS HEHPOHOB Ha OMOJOTMYECKIX MOMIEISIX,
KyJabsTUBUpYyeMbix Ha MEA cucteme, cmocoOCTBYeT, ¢ OIHOIA
CTOPOHBI, PACKPBITHIO 3TUX MEXaHU3MOB, a C IPYTOIl — ITONUCKY
HOBBIX TEPANEBTUYECKUX IOAXOMOB K JIEUCHUIO PA3TUYHbBIX
(opm matonoruu LIHC, B yacTHOCTH, TakuX, KaK MILEMHS,
TpaBMa, anujerncusi, 6oj1e3Hb AJblLirefimepa.
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MogenupoBaHue UIIEMUH i Vitro HalIpaBIeHO Ha UCCIeN0-
BaHWE BO3JECTBUS Pa3IMYHBIX ee (HaKTOPOB (3KCAUTOTOK-
CUYHOCTM TJIyTamaTa, TJIIOKO3HOW AenmpuBallM, OKUCIU-
TEJIbHOTO CTpecca, TMIOKCUY, allio3a U Ap.) Ha hYyHKIMO-
HaJIbHYI0 aKTUBHOCTb M XM3HECTIOCOOHOCTh KYJIBTUBHUPYE-
MBbIX KJIeToK. OpraHoTunuyeckasi KyjibTypa TMIIOKamIa Ha
MYJBTURIEKTPOJHOM MaTpulle MCIOb30BaIacCh B MCCIEN0-
BaHUM HEHPOTOKCHYHOCTH arOHUCTOB ITyTaMaTHBIX peller-
TOPOB M 3alMUTHOTO 3(deKrTa MX aHTarOHUCTOB [44].
XpoHUUYECKOe BO3AEHCTBUE arOHUCTOB TJIYTAMATHBIX Pellem-
topoB, NMDA (10 MmkM) u AMPA (1 MkM), BbI3bIBaNO B
TeyeHue 3 4 OBICTPOE YMEHBIIEHUE aMIUTUTY/Ibl CUHATITHYE-
CKMX OTBETOB HEWPOHOB, COOTBETCTBEHHO, Ha 85 u 55%, a
yepe3 24 1 ocite BosueiicTBus — Ha 90 1 75%, HO He compo-
BOXKIaJ0Ch HEOOPATUMBIM TIOBPEXICHUEM HEPOHOB U TI03-
TOMY MOTJIO OBITh CJIEICTBUEM AJTUTEIbHON NENOSIPU3ALIH.
YcTpaHeHMe aroHUCTOB TOUYTH TTOJHOCTBIO BOCCTAHABIIMBA-
JIO UCXOIHBIN YPOBEHb CHHANTUYECKOI aKTUBHOCTU TMOCIE
nx 40-MUHYTHOTO BO3IEHCTBUS M YaCTUYHO — mocie 24-
YacOBOTO BO3IEHCTBUSI, TTOCIE KOTOPOTO CTENIEHb YMEHbIIIE-
HUST aMIUTUTY]IB OTBETOB HelipoHOB B mosie CAl mpsiMo Kop-
peaupoBasa CO CHUXEHUEM WX BbIKMUBAEMOCTH. TaKUM
00pa3oM, HM3KKME KOHIEHTPAIlMM aroHUCTOB IJTyTaMaTHBIX
PELETITOPOB, HE OKAa3bIBAIOIIME OBICTPOTO HEHPOTOKCHYE-
ckoro a(dekra, BbI3BIBAIOT UIUTENbHYIO NEMOJSIPU3AIIMIO,
KOTOpass MOXET OBbITh BaXXHBIM (haKTOpOM MOcCHeayrouei
rubenu HelipoHoB. HekoHKypeHTHbIe aHTaroHucThl NMDA-
peuentopoB, MK801 u MeMaHTHH, MpemsaTCTBOBAIU Kak
M3MEHEHUSIM CHUHANTUYECKMX OTBETOB IOJ BIUSHUEM
NMDA u AMPA, tak u ux HeiPOTOKCUYHOCTH.

Wcnonb3oBaHue HelpoOHHON ceTu, oOpa3zoBaHHON Ha MEA
cUcTeMe TMCCOUMUPOBAHHBIMY KJIETKaMU TMITITOKaMIIa, T03-
BOJIJIO MCCNEA0BATh BAMSIHUE IMTENbHONW KHUCIOPOAHO-
rmoko3Hoit nenpuBauuu (KI) Ha cMHANTUYECKYI0 aKTHUB-
HocTh [54]. KT/l B TeueHue 3 MUH BbI3bIBaJa 3HAYMTEIbHOE
BO3pacTaHMeE YacTOThI CrailkoB, KoTopas yepe3 30 ¢ Bo3Bpa-
Ianach K MCXOMHOMY YPOBHIO. TeTpOIOTOKCHH ITOJHOCTBIO
0JJOKMPOBAJ TeHEpalMio CIaliKoB. DTU JaHHBIC YKa3bIBAIOT,
YTO caMbIM paHHUM nposiBieHueM KT/ siBasieTcst ObicTpoe 1
MpeXofsIIee YCHUIeHHEe MMITYJIbCHOM aKTMBHOCTH, KOTOPOE
MOXKeT OBITb O0YCIOBIEHO YCKOPEHHON CTIIOHTaHHOMN peanu-
3allMelt rryTamara.

Uccnenosano Biusguue anbaoiassl C (AnpaC), cnenuduye-
cKoro (epMeHTa, HAKaITMBAIOIIETOCS B IepeOPOCTMHAID-
HOI >KMAKOCTHU MAaIMEHTOB C MHCYJIBTOM, HA HEHPOHHYIO CETh,
chopmupoBaHHyto Ha MEA cucreme KieTKaMu HOBOI KOPBI
KpbICUHBIX 39MOproHoB [30]. [Tpn KpaTKoBpeMEHHOM BO3/IEH -
CTBUM HU3KUX KoHUeHTpauuit AnpaC (1 MkM) mpoucxoauio
ObICTpOE M 0OPaTUMOE CHUXKEHUE YACTOThI CTIOHTAHHBIX PUT-
MHUUYECKHX pa3psiioB, a mpy BosaeicTBun 10 MKM B TedeHue
20 MMH MX TeHepalus MOYTH MOJHOCTHIO U TakXkKe 00paTuMo
npekpauianack. Murubupyoinee BausiHue AnpaC Ha popmu-
pOBaHME TOTECHIMAJIOB ACUCTBUS HEWPOHHOW CETH in Vifro
yKa3bIBaeT Ha BEPOSITHOCTh YUaCTHUsSI 3TOr0 Oesnka B matodu-
3MOJIOTMYECKHUX MEXaHU3Max MHCYJbTa, MPU KOTOPOM OH
MOXKET BBICBOOOXIAThCS M3 MIIEMHIECKOTO odyara TKaHU
MO3ra, 1OCTUrasi BO BHEKJIETOUHOM MPOCTPAHCTBE KOHLIEHT-
pauuu 30 MKxM u Gosiee, U OTPULIATESBHO BIUATh HA (DYHK-
IUOHAIBHOE COCTOSTHIE HEHPOHOB, COXPAHUBIIUXCS B 30HE,
OKpYyXarolleit uieMuueckuit oyar (meHymope).



TEXHONOTMM

TpaBmaTyeckoe noBpex/eHHe HePBHOH TKAHH

TpaBMy LIEHTpaJbHBIX HEHPOHOB B KYJIBTYpe KJIETOK HOBOIA
KOpPbI MOJEIMPOBAIU Ha fe(OpMUpyeMoii MaTpulle, KOHCTPYK-
1M KOTOPOI TO3BOJISIIA ITyTeM KPaTKOBPEMEHHOTO MEXaHUUe-
CKOTO PACTSDKEHHUSI OMOPHOTO CyOCTpaTa BBI3bIBATH PE3KOE
MOBBILICHNE WOHHOW TMPOHUIIAEMOCTU LUTOILIA3MATUYECKUX
MeMOpaH HeWpOHOB, TPUBOAMBIIEE K MOCIEAYIOIIEMY
MOBPEXIEHUIO 3HAYUTENbHOM YaCTU HEMPOHHOM MOMyIsuu
[39]. HambGonee xapakrepHast peakuusi HEHpOHHOU ceTu
3aKJTI0YaIach B OICTPOM 1 BapruaOeIbHOM YBEIMYEHUH MHTEP-
BaJIOB MEXIy MayKaMM CMAiKoB, YTO OTpaxaao HapylleHUe
CTIOHTAHHOW CHHXPOHW30BaHHON aKTUBHOCTU, BO MHOTOM
CXOIMHOE ¢ 3TEKTPODUINOTOTHISCKIMU MTOKA3ATeSIMU i1 Vivo
mocie TpaBMbl Mosra. O BaxkKHOI poJid HapyIeHUs TIPOHULIAe-
MOCTH IUTOIIA3MATUUCCKUX MEMOpaH B M3MEHEHUSIX CITOH-
TaHHOM aKTMBHOCTH HelipoHHOI cetn Ha MEA cucteme cBuje-
TEJbCTBYET UX CXOACTBO C U3MEHEHUSIMU, HAOMI0daeMbIMU MTPU
NEeWCTBUM MOHO(POPOB, MOBBIIIAIONIEM TMPOHULAEMOCTh MEM-
OpaH K KaTMOHaM.

Bo3moxHocTH MccienoBaHus MEXaHU3MOB HeipOTPaBMbl pac-
HIAPSIOT JUTUTENbHOE KYJbTMBUPOBAHME OPraHOTUITUYECKUX
9KCIUIAHTATOB HEPBHOW TKAHW Ha TOBEPXHOCTU MATPULIBL,
nedopMUpyeMoii pacTsKeHreM, MapameTpbl KOTOPOTO MOTYT
CTpOro KOHTponupoBathbes. [1py 3TOM perucTpaliyss akTUBHO-
CTU U CTUMYJISILIMS OJHOTO M TOTO K€ YYacTKa SKCIUIAHTATa, a
TaKKe KOMIbIOTEPHbIIA aHATN3 PE3YIBTATOB BO3MOXHbI B aBTO-
MaTHYECKOM PeXUMe 10, BO BPeMS U TOCTIE ero MeXaHM4YeCcKo-
ro nopexkaenus [59, 60]. Cpasy mocyie moBpexIeHus B Tede-
Hue npuMepHo 20 ¢ BO3HUKANIM WHTEHCUBHbBIE CIIOHTAHHbIE
CUHXPOHM30BAaHHBIC TMAaYKW MMIYJIbCOB, OTCYTCTBOBABILME
paHee, KOTOpbIE B TeUEHUE MATbHEWIIMX 3 MUH CMEHSUTUChH
PENKMMU ONMHOYHBIMU CHUHXPOHU30BAHHBIMU CIAlKaMu,
MCYE3aBIIMMU B TEUCHUE MOCIEYIONIMX eBATH THel. Hapsmy
C 9TMM KOJMYECTBO BO30YIMMBIX HEPOHOB B 3KCIUIAHTATE B
TEUeHUE JBYX HE/eb MOC]e TPaBMbl MPOTPECCUBHO CHUXKA-
JIOCh.

JIs 3aUThl MO3ra OT TPABMaTUUECKOTO MOBPEXICHUS MPU
XUPYPIUIECKMX BMEIIATENIbCTBAX YACTO MPUMEHSIETCS THIIO-
tepmus [32]. Ucnonb3oBanue MEA cucteMbl TI03BONIMIIO Ha
KJIETOYHOM YPOBHE HUCCIEN0BaTb MOCAEACTBUS MPSMOTO
BIMSHUS TUTIOTEPMUM Ha HEHpPOHHYIO ceTh. BosmeiicTBue
TeMmepartypsl, cHuxeHHo# ¢ 37 °C mo 19 °C, Ha KyIbTUBUpYe-
MYIO CeTh HEWpPOHOB HOBOW KOpPBHI KPBICMHBIX 3MOPHMOHOB
cpasy e MPUBOIIIO K Pe3KOMY MageHUI0 JaCTOThl CHHXPO-
HU30BaHHBIX MAYCYHBIX Pa3psaoB U KOJUYECTBA CMANKOB B
Kax10ii mavyke, COXpaHSIBILETOCs Ha BCEM MPOTSKEHUU TUTIO-
tepMun (20 4) ¥ COMPOBOXAABIIETOCS TIOCTETIEHHBIM YMEHbB-
HIEHUEM JUTUTEIbHOCTH Mayek M Yucia CraiikoB B mauke [41].
[Tocne runotepMuu, HECMOTpPsI HA HEOOPATUMOE MOBPEXIE-
HHE OIIpeleIeHHON YacTH HeWpOHOB, (YHKIIMOHATHHBIC
XapaKTePUCTUKU HEVMPOHHOM CETU BO3BPAILAJIUCH K UCXOIHO-
MY YPOBHIO. DTH Pe3yJbTaThl CIYXaT A0Ka3aTeJbCTBOM CIO-
COOHOCTH HEWPOHHOM CEeTH KaK LIENOCTHO CHCTEMBI Tepe-
>KMBaTh 3D (DEKTHI OXJIAXACHUS ¥ yKa3bIBAIOT Ha BO3MOXKHOCTb
MPUMEHEHUS] TaHHOW Momeau MAJs UCCIeA0BaHUS TMOC/e-
CTBUH IJIMTETBHOTO BO3ACUCTBUS HA HEPBHYIO CUCTEMY HHU3-
kux temmnepatyp. C npyroii CTOpoHbI, MHTUOMPOBAHUE May-
€4YHOI CETEeBOI AKTUBHOCTH in Vifro BO BPEMSI TMIIOTEPMUU
MTO3BOJISET OOBSICHUTD Pe3YIBTaThl SKCIIEPUMEHTOB, COTJIACHO
KOTOPBIM OXJIaXAEHUE MCIOJIb30BAIOCH IS MPeKpalieHus
SMUJIENTUYECKUX CYI0POT Y XUBOTHBIX U yesoBeka [28, 58].
Kpowme Toro, naHHble, oJay4eHHbIE ¢ UCIob30BaHHEM MEA
CHCTEMBbI, YKa3bIBalOT Ha BO3MOXHOCTb CETH TOMIEPXUBATDH
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CBOM MPOCTPAHCTBEHHO-BPEMEHHbIE MATTEPHBI B aKTUBHOM
COCTOSTHUM TIOCJIe MTHTMOMPOBaHMSI aKTUBHOCTHM TUTIOTEPMH-
eif, 4To, MO-BUANMOMY, OTPAXAET HA CETEBOM YPOBHE OTCYT-
CTBUE €e TIaryOHOTO BO3/CHCTBUS HA COXpaHEHME TTaMSATHBIX
CJIeIOB. AHAJIOTMYHBIE PEe3YJIBTaThl ObLIM MOJTyYeHB W TTOCTIe
6onee Tryookoro (mo 12 °C) oxmaxkmeHUs] HEMPOHHOU CETH,
MpoaoJKaBIerocs: B redeHue 1 u [42].

Dmuencus

OpraHotunuyeckasl KyJasTypa TKaHM MoO3ra, Tak Xe Kak U
CpPE3bl MO3Ta B OCTPOM 3KCIIEPUMEHTE, MO3BOJISIIOT BOCIIPOU3-
BECTU CMHXPOHU30BaHHBIE MUIENITU(HOPMHbIE pa3psiibl Heli-
POHOB TyTeM pa30aJaHCUPOBKU aKTUBHOCTU HEHPOHHOI ceTu
6mokanoit topmosHbix GABA, peuentopos [14]. ITpu Monenu-
POBaHUM SMUJIETICUY B Pa3IMYHbBIX y9aCTKaX 3KCIIJIaHTaTa TUII-
MOKaMI1a PETUCTPUPYETCS MPOCTPAHCTBEHHO-BPEMEHHAS! CUH-
XPOHM3AIMs AKTMBHOCTU HEPOHOB. DTOT Mepexo Mexy coa-
JIAHCUPOBAHHOW JIECUHXPOHU30BAHHOW CMTAKOBOW U CUHXPO-
HM30BaHHOM pacIpOCTPAHSIOLICIHCS MOMY/ISIUMOHHON aKTUB-
HOCTBIO MpPEACTaBIsieT co00i OCOOCHHBIN MHTEPEC B CBS3U C
TEM, YTO OTpakaeT HayaJbHYIO (ha3y pa3BUTHS SMUIENTHYE-
CKHX CYIOpOI, Ha KOTOpble MOXKHO OKa3blBaThb TepareBTUYE-
CKO€ BO3/IEMCTBUE JI0 UX FEHEPATU3ALINY.

BnunenTtudopMHas MayeyHast akTUBHOCTb B HEMPOHHOI CeTH
in vitro, aHanoTw4Has status epilepticus TOMOBHOTO MO3Ta in Situ,
MHJIYLUPYETCsl B Cpe3aX rUMnoKama 4-aMuHOMUPUIMHOM U1
ylajJeHueM U3 MHKYOAllMOHHOM cpeabl MOHOB MarHus [21].
C yBennueHMeM cpoka KyJIbTMBUPOBAHMS YaCTOTA CIIEIOBAHNUS
Mayek Bo3pacTaeT. AHTUKOHBY/IbCAHTHI (penbamar u peHodap-
OuTaN YMEHbIIAIOT ATUTENbHOCTh Mavyek B mose CAl rummo-
KamIia 1 He u3MeHstoT ee B rosie CA3, 4to mo3Bossier 00Hapy-
JKUBATh perMOHAIbHO-CIIEU(pUUECKI 9P PEKT ITUX COeTUHE-
Huil. TakuM o00pa3oM, MyJIbTUIJEKTPOAHAS DPETUCTPALIMS
OJHOBPEMEHHO C PA3MYHBIX YYaCTKOB Cpe3a AAET BO3MOX-
HOCTb JIOCTOBEPHO BBISIBUTH 00JIACTU TUITIIOKAMIIA, IPEUMYIIIE-
CTBEHHO BOBJICUECHHbIE B AMUIENTU(MOPMHYIO aKTUBHOCTb, U
UAeHTU(DUIUPOBATH MAYKU UMITYJILCOB AN UX MOCIEAYIOLIETO
KOJIMYECTBEHHOTO aHAN3a, 2 TAKXE TECTUPOBATh HOBbIE AHTH-
KOHBYJIbCAHTHI. K yuciy mocaeHuX MOKHO OTHECTH U HEKO-
Topble (hutokaHHaOMHOUIB. OIWH M3 HUX, KAHHAOUIWO, B
TOI € MOJIENU SMUIIETICUU PETMOHATbHO-CTIeIU(bUYECKY CHU-
KaJl aMILTUTYIy MayeK CUHXPOHHOM JIOKAaJIbHOW aKTUBHOCTU
CeTH, a TaKXe JUTTENbHOCTh Mavyek W WX 4YacToTy, a in vivo
o0Jsieryan TSKECTb CYI0POT, BbI3BAHHBIX MEHTUICHTETPA30JIeM
[25]. Anmmukauus apyroro ¢gputokaHHadbuHouma, D9-terpa-
TUIPOKAHHAOMBAPUHA, KaK JI0, TaK U BO BPEMsI MHIYKIIUY CTa-
OWJIBHOM AMUIENTU(POPMHON aKTUBHOCTH B Cpe3ax Mepu-
(hopMHOI KOpbI KpbIC B Oe3MarHMeBOi cpelme cokpalaia
YUCJIO TIAaueK, a TakKe YMeHbIIana aMIUIUTYAy U YacToTy
MapoKCU3MAIIbHBIX PA3PSIOB 10 MEXaHU3MY, OMOCPEIyeMOMY
KaHHaOMHOMIHBIMU pelienTopamu 1-ro tuma [22].

B matorenese amumiienicuy BaxKHYIO pPOJib MTpaeT HapylleHue
CHHTe3a 0eJKOB ceMelicTBa cuHaricuHoB (Syn 1, 2 u 3). Ot
0enKr BOBJIEUCHBI B KJIIOUEBbIE (DM3MOJOTUUECKUE TIPOIIECCHI,
MPOUCXOSIIME KaK B BO30YXXIAIOIIMX, TaK U B TOPMO3HBIX
CHHATcaX, W, TaKMM 00pa3oM, YJYaCTBYIOT B PeryJISIUN
UMITyJbCHOM aKTUBHOCTHM KOPKOBBIX HEHMPOHHBIX CETEH.
[MosTomy MyTtaiuu reHoB Syn-0eqKOB MPUBOASAT K Hapylle-
HUSIM CHHANTUYECKOH Tiepeaun 1 TIACTUIECKUM TIEPeCTpOii-
KaM CMHAIICOB M MOTYT OBITh SMUJIENTOreHHBIMU. Bo3MOXHO,
YTO 3TO eAMHCTBEHHBIE TEHBI OENKOB CUHANITUYECKUX MY3bIPb-
koB (CII), ¢ MyTanusMu KOTOPHIX CBSI3aHa SIUICTICHS Y YeI0-
Beka [3]. HeiipoHHast ceThb KJIETOK HOBOI KOPBI MBbIIIEH,
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HOKAYTHBIX IT0 TeHY Syn 1, I03BOJISET CO3MAaTh MOMIE/Ih SITUIICTI-
CHUM C HeNpPephIBHBIM, B TE€UECHUE MJIUTEIBHOTO BPEMEHH,
MCCIIeIOBAHNEM TMHAMUKY CETeBOW aKTMBHOCTHU. B KysbType
OT HOPMANIbHBIX MBIIIEH KaK CIaiiKoBas, TaK M IayeyHas
AKTUBHOCTb YCUJIMBAETCS OT OYSHDb HM3KOTO YPOBHS Ha pAHHUX
cranusx pazsutus (7—10 DIV) no makcumansHoro (18—20
DIV), mocite 4ero JocTUraeT CTallMOHAPHOTO COCTOSTHIS, TIPU
KOTOPOM T€HEepUpPYIOTCsS oba Tuma akTuBHocTH [9, 50, 53].
B cetn HeiipoHOB HOKayTOB TPOMCXOJMT BO3PACTAHUE YKCIIA
mavyek M WX JUTUTEBHOCTH, KOTOPOE CTAHOBHUTCS HamOojee
BBIPaXKEHHBIM Ha TO3IHUX cTamusax passutus (31-35 DIV),
YTO CUJIBHO OTJIMYAET ITapaMeTPhI €€ AKTUBHOCTH OT TAKOBBIX
HOPMaJIbHBIX MbIIIei. [MmepBo30yIMMOoCTh HEMPOHOB HOKAy-
TOB, 3AMETHAs YK€ HA pAaHHUX CTAIMIX PA3BUTUS in Vitro, IO~
TBEPKIACTCS VX HETIPEPBIBHBIMU U JITUTETbHBIMU ITAaYeYHBIMU
OTBETaMM Ha HMU3KOYACTOTHYIO (POKATBHYIO 3JIEKTPOCTUMYIISI-
LU0,

[Tpu G10Kame TOPMO3HBIX CHHAMCOB OMKYKYJIMHOM B CETH
HEWPOHOB HOPMAJIbHBIX MBIIIEH MPOMCXOIUT BBIpaKEHHAST
CUHXPOHM3AIIUS Pa3pSIOB C MPpeodIalaHueM MayevyHOl aKTHB-
HOCTH, CKOTUICHHEM CMaiikoB B MayKy W yBEIUYCHUEM M-
TeJbHOCTHU Tayvek [11], YTo MPUBOAUT K CXOACTBY MapaMeTpoB
9TOI aKTUBHOCTU C TIapaMeTpaMu, HAOJTIOMaeMbIMU B CETU
HelpOHOB HOKayToB. TakuMm 00pa3oM, ycTpaHeHMe TeHa Oenka
Syn1 Bei3biBaeT nuddy3HYI0 TUIIEPBO3OYAUMOCTb B CETU KOP-
KOBBIX HeiipoHOB. Takas KOMIUIEKCHasl pa30aiaHCUPOBKA
(YHKIIMI BO30YKIAIONIMX U TOPMO3HBIX CUHAIICOB 00JIeryaeT
TMOSIBJIEHME Y XKUBOTHBIX M YeJIOBEKA CTIOHTAHHBIX WJTH BhI3BAH-
HBIX CTUMYJISIIIMEH SMMIETITUYECKIX CYTOPOT, 00YCIOBIEHHBIX
MyTaluei reHa 6eika Synl.

XO0Ts HEKOTOpbie (POPMBI SMUIETICUM SABIISIIOTCS BPOXKAECHHBI-
MM, 3HAUUTETbHOE YKMCIIO CIIY4aeB 3TOTO 3a00JeBaHUS MMeEeT
M3BECTHYIO TPUYMHY M 0003HAYACTCSl KaK <«IIPHOOpeTeHHas
anuiencus». OTHON M3 TaKUX MPUYMH MOXET ObITh MHCYIBT.
JlokajbHOE MOBPEXIEHWE BCIEACTBUE WHCYJIbTA BBI3BIBAET
MOBBIIICHNE KOHIIEHTPAIIMM BHEKJICTOYHOTO TIyTaMara, TIpH-
BofslIee K Tubein HelipoHoB. B HOBoii cucteme in vitro [47]
KYJIETUBHPYEMBIC HEIPOHBI THITITOKAMITA, TIOIBEPTHYTHIE KPaT-
KOBPEMEHHOMY BO3ICHCTBUIO TJIyTaMaTa, IPETepPIeBAOT
MOBPEXIECHUS, CXOAHBIE ¢ UX MOBPEXICHUEM MPU MHCYJbTE,
TIPU 3TOM B CETH IIEPEeKMBAIOIINX HEMPOHOB TeHEPUPYIOTCS
CIIOHTaHHBIC TTOBTOPSIONIMECS Pa3psIbl SMIIEHTH(HOPMHOTO
tuna. [To Mepe U3MeHeHWiT MOHHOM MPOHMILIAEMOCTH MeMOpaH
HEIpOHOB M3MEHEHWS B (PYHKIMOHAJTBHON OpTaHW3alliy
CBOWCTB HEMPOHHOM CETH B 3TOW MOJIEIH in Vitro, TaK Xe KaK U
B IPYTMX 3KCMEPUMEHTAIbHBIX MOMENSAX SMUICTICUU, TMPHU-
00peTaloT XapakTep, TOIOOHBIN TeHepalliy THIIEPCUHXPOHM-
30BaHHOI aKTUBHOCTH [45]. UMIyIbcHAS aKTUBHOCTD HEMpo-
HOB PETUCTPUPYETCs B BUJIE OMYISIUOHHBIX craiikoB [10, 15,
50, 53]. B nepByto Heaemto in vitro 3Ta aKTUBHOCTb XapaKTepu-
3yeTCsl HEYMOpSMOYCHHBIMM BCIBIIIKAMU cIaiikoB. Yepe3
14—15 nHeit in vitro BO3HUKAeT CUHXPOHM30BaHHAsI CIIOHTaH-
Hag aKTHUBHOCTh, KOTOpas OTpaXaeT aKTHMBHOCTh BCEHl CETH
(ceTeBbIC TAYKK) U YCUIMBACTCS TT0 MEPEe €€ MaTbHEHIIero pas-
Butuga [10, 50]. IMocne anmauvkaumu rayramaTa HeipoHHast
CeTh CTAHOBUTCS TUIIEPBO30YIUMOI M THIIEPCUHXPOHN30BAH-
HOI ¥ TeHEPUPYET CETEBBIe TAYKHM UMITYILCOB C MOBBIIICHHOIMA
YyacToOTOM M M3MEHEHHOU Tomojorueil mavek. Ipaduueckoe
KapTHPOBaHUE IMAUYeYHOM aKTUBHOCTH, ITO3BOJISIONIEE TIOHSTh
3aKOHOMEPHOCTH B3aMMOIEHCTBHSI OTIOCIBHBIX HEHPOHOB B
nayke, MPOBOAMIOCH MYTEM aHaaM3a MOCAeI0BATEIbHOCTH
CTIAIKOB, C UCMOJIb30BAaHUEM KPOCC-KOBAPUAHTHOTO METO/Ia 1
Teopuu TpadoB. DTOT aHATM3 TMOKAa3al, YTO pacHpenesncHue
MapaMeTpoB aKTMBHOCTH TION OEWCTBMEM TiyTamara TpaHc-
hopMupyeTCcst OT SKCITOHEHIIMATBHOTO K HOPMaJbHOMY (Tayc-
COBCKOMY).
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Ilpu Oome3nu Anpureitmepa (BA) TsXecTh HapyIIeHMIA
MaMsTH M JPYTMX KOTHUTUBHBIX QYHKLIUN MPSIMO KOppeau-
PYET CO CTEMEeHbIO HAKOTJIEHUS B TKAHU MO3Ta aMUTOUIHBIX
B-nentunos (ABIT), B yactHocTu, ABIL,_4,. B akcniepumenre
A Il npu BBeneHuu B cTpyktyphl LIHC uzoupateabHo 610Ku-
PYIOT [UIMTENbHYI0O TIOCTTETAHUYECKYI0 MOTEHIMAIUIO
(AIITII), xOoTOpyI CYMTAIOT CHMHANTHYCCKMM aHAJOTOM
MaMsTU, W OBICTPO HAPYIIAOT KOTHUTUBHBIE (DYHKIIMU.
MexaHu3MBbI, OmMoOCpeaytolue TUCHYHKIUIO CUHAINCOB W,
BO3MOXHO, CBS3aHHYIO C HEIO MOCIEAYIONIYI0 HelipomeTreHe-
pauuio ipu bA, uzydeHsl HenmocTaTouHo. JnuTeabHoe Kyb-
TUBUPOBAHUE CETU HEIPOHOB HOBOU KOPHI [ 17] 1 rummoxkam-
ma [6, 51] Mo3BOMMIIO B XpOHNYECKOM IKCIIEPUMEHTE MTPOBE-
CTM MYJbTUIIApAMETPUUECKOE MCCACIOBAHUE BIMSIHUS
ABII; 4, Ha CIIOHTAHHYIO CMHXPOHM30BAaHHYIO CHHAITHYe-
CKYI0 aKTMBHOCTb (DYHKIIMOHAJTbHON HEWPOHHOU CETH.
JleiictBue cybnetanbHbIX (MeHee 5 MKM) KOHIEHTpauuii
ABII,_4, BbI3BIBANO OBICTPOE NpEXOAslee MHIUOMPOBaHME
CIIOHTAaHHBIX OCUMJUISILMA  HEUPOHHOU aKTUBHOCTH.
ITopaBieHue craikoB MPOMCXOAUIO Ha (hOHE CHIKEHUS
MaYeYHO!l AaKTUBHOCTM M YBEJUYEHUS] MEXCHaHKOBBIX
MHTEPBAJIOB, MpudeM 3(PQeKT BOZHUKAT YXe TIPU KOHIEHT-
pauyu 10—100 HM u umen NpsAMyI0 KOHLEHTPALMOHHYIO
3aBUCUMOCTb. [IpeMHKyOalus KyJabTyp C aHTUTENIaMU K
API1,_4, moaHOCTBIO yeTpaHsiia 3¢ ek nenTuaa.

MoneKkyasIpHBIA MeXaHW3M IONABICHMS aKTUBHOCTU CETH,
uHayupoBaHHoro APIl,_4,, WMeET CIOXHYIO MNPUPOLIY.
HeiipoHHast ceTh B Ky/IbType, KaK U in vivo, UHTETPUPYET KOM-
TUIEKCHYIO (DYHKIIMIO CHHAIICOB, JCHAPUTOB M aKCOHOB, OTpa-
KAIOLIYIOCS B CJIOXKHBIX (hopMax CMaiikoBoii M MayeyHoii akTHB-
HocTy [29]. Ha KineTouHoM ypoBHE ObUTH MOKa3aHbl Pa3inyHbIe
(akropbl Bozneiictust APIl_4y, B TOM yMClEe OKCHIATMBHBIH
crpecc [55], aKkTUBaUMs HUKOTMHOBBIX AlETHUIXOJMHOBBIX
peuentopos [36] u ycunenue NMDA-TOKOB, OIOCpeIOBaHHOE
M3MCHEHMSMH JIOKATM3AIMU IJIYyTAMAaTHBIX PEIENTOpoB [52].
[TokazaHo WHTrMOMpOBaHWE CIIOHTAHHOM CUHANTHYECKON
aKTUBHOCTH, Bbi3biBaeMoe APIl,_4, B pesyibrate TOPMOXEHHS
P/Q-tuna xanbuuesbix TokoB [33]. beictpelit adext ABIL, 4, B
HEeWPOHHOI CeTH yKa3bIBaeT Ha MPSIMOE YyacTue B HEM peLier-
TOPHBIX MOHHBIX KaHATOB. KpaTKoBpeMeHHOCTh 3TOro 3 deKTa
MOXeT OBITb 00YyCIOBIEHa (hPepMEHTATUBHON HelTpanu3almeii
ABIT,_4, vm ipyrimu popmamu ero Jerpaialiiu, a TakKe aar-
TAIMOHHBIMA MEXaHM3MaMHM (HAIpUMep, JeCeHCUTU3aIMeil
perrenitopoB). HezaBrucnMo 0T TOro Wiy HHOTO MeXaHW3Ma, CHU-
KeHUE aKTMBHOCTM HEeMpOHHOU ceT moj BmusiHueM ABIT 4,
MOXET OTPaHMIMBATh B Hell TMHAMMYECKII KOHTPOIIb ITepeaaun
CHUTHAJIOB Y TIO3TOMY HapyIIaTh KOTHUTHBHBIE TIPOLIECCHI i#1 Vivo.
Takum oOpa3oM, HeiipoHHasl ceTb, 00pa3oBaHHasl KJIETKaMU
HOBoM kopbl Ha MEA cucrteme, mpuroaHa uist UCCIe0BaHUS
CHHAINTUYECKUX CBA3EW MpU MOAEIUpoBaHUM DA in vitro Ha
OYEHb PAHHUX CTAIUSIX €€ PA3BUTHS U TIO3BOJISIET B TEUCHUE UTH -
TEJLHOTO BPEMEHU C TIOMOIIbIO Pa3TMYHBIX BO3IEUCTBUIA
BBISIBIISITH CaMble TIEPBBIE MTPU3HAKN TUC(HYHKIMN CHHATICOB, a B
MePCIEKTUBE — OCYILIECTBISATH MOAOOP COOTBETCTBYIOIIUX HEli-
POTPOTEKTOPHBIX COENMHEHWIA. B KauecTBe ONHOTO M3 TaKMX
COEMMHEHNUIT ObLT UCTIBITAH KYPKYMMH, MHTHOUTOP OJIUTOMEPH-
3aumu APIIl,_4, pacTUTENBHOTO MPOUCXOXAEHHUS, KOTOPBIA
ycTpaHst TopmosHoe neiictue ABIT, 4, Ha CHHANTHYECKYIO
aKTUBHOCTb [51].

Jpyrum TUIIOM KyJIbTyp, o3BojuBIIMM B MEA cucteme miu-
TeJbHO MOJEIUPOBATh BO3JAEHCTBYE MATOTEHETUYECKUX (haK-
TopoB BA Ha 1leHTpasbHble HEUPOHBI, SIBUIUCH OPTAHOTUIIN -
YyecKMe IKCIIIaHTAThl TUIoKama [2]. Bo3MoXHOCTb BBOAUTD
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HcceyeMble COSTMHEHUS B TeUeHME UTUTEIbHOTO BPEMEHU 1
BECTH ONHOBPEMEHHYIO PETUCTPALMIO OTBETOB C PA3IMYHBIX
YJaCTKOB OHOTO M TOTO K€ 3KCIIIAaHTaTa TUIITIOKAMIIA IT03BO-
JIWJIA OCYIIECTBJIATh BCECTOPOHHUI aHaIM3 M3MEHEHUM
CUHANTUYECKON aKTUBHOCTU C BBICOKUM TPOCTPAHCTBEHHBIM
paspemeHreM. Ha 3Toif Momenw, WHTErpUpOBaHHON C
64 s1eKTpoaaMu, OblIa MOJMyYeHa YCTOMYMBAs ¥ BOCIIPOU3BO-
numas ITITIT, unayuuposanHas B one CAl BhICOKOYACTOT-
Ho#l ctuMmynauueit koinarepaneii [laddepa n nmpomgomkas-
masica a0 48 4, U MccieqoBaHa CUMHaNTH4YecKast (hyHKLMS B
TeueHue KpaTkoBpeMeHHoro (30 MUH) U AJIUTeIbHOTO (24 1)
soazeiicteusa ABII_4,. HezaBucumo oT nMpomosKuTebHOCTH,
BO3IEMCTBUE HE BIMAJIO HA ITAPAMETPhI UCXOIHOM CUHAIITUYE-
CKOI1 aKTUBHOCTH (aMILTUTYIY BbI3BAHHBIX OTBETOB, KPYTU3HY
nojieBeix BITCII, mopor MHTEeHCMBHOCTH KaK KpaTKOBpEMEH-
HOTO0, TaK U JMTeIbHOro ctuMyia). OnHako ABIT, 4, okasbl-
BaJT UHTUOUPYIOLIUiA 3P HEKT Ha MEXaHU3MBbI, OTTOCPENYIOLINE
JIITII, B TO# Xe TpyIirne HeiPOHOB 3KCIUIAHTAaTa TUITINOKAM-
ma, B KOTOPBHIX OHa ObUIa OO 3TOr0 MHAYLHPOBAHA.
HcnonbzoBanue MEA cucteMbl MO3BOJMIO MPOBECTU MPO-
CTPaHCTBEHHBIN aHAIN3 U3MEHEHMS TNIACTUIHOCTH HEiPOHOB
M0 BCEMY 9KCILIaHTaTy, MOJYYUTh MH(OPMALIUMIO OT MHOXe-
CTBA €r0 YYaCTKOB ¥ OTHOBPEMEHHO OLIEHUTb CTeTIEHb MHIYK-
uuu B HuX HIITII mpu cTUMyasSiLMKM Ha BCeM MPOTSXKEHUU
konnarepaneii [lladdepa. Takum obpasom, 3Ta cuctema npe-
JIOCTaBJISIET YHUKAIbHYIO BO3MOXHOCTD JAJUTEIBHO UCCIEN0-
BaTh MHTEHCUBHOCTb U 00nacTb uHAyKuu AT TII B akcriaH-
TaTe TUIIOKaMMa U ee M3MeHeHus nop BiausHueM APIT_y,.
Otcyrersue JIITII nocne Bosneiictusa APIL_y, B Kaxnom u3
HEeCKOMBKUX yyacTKoB 1monst CAl, KOHTaKTUPYIOUINX C 3JIeK-
TPOJaMHU, TO3BOJISIET CYAUTh O CTETEHU U PacIpoCTPaHEHHO-
CTHU BBI3BAHHBIX 3TUM MENTUIOM U3MEHEHUI.
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TEXHOJOT N

HelipoHHble CETM Ha MyNbTUANEKTPORHON MaTpuLe

New technology in experimental neurobiology: neuronal networks coupled
with multielectrode array

L.V. Mukhina, L.G. Khaspekov

Nizhny Novgorod State Medical Academy (Nizhny Novgorod);
Research Centre of Neurology, Russian Academy of Medical Sciences (Moscow)

Key words: multielectrode array, brain cell and tissue cultures, neuronal network in vitro, biosensor, drug screening, neurodegenerarive disorders

Multielectrode arrays (MEA) as the recording and stimulating
system for self-organizing, functionally heterogeneous neuronal
network formed by developing CNS cells in vitro is a new, unique
technology for investigation of mechanisms of pathological neu-
rodestructive processes and for searching the means of their phar-
macological corrections. The principal advantages of the MEA
are the precise noninvasive long-term network stimulation and
measurement of the electric signals, pharmacological testing and
drug screening, optical structural and functional imaging of

metabolic ionic current into neurons and glial cells using confo-
cal laser scanning microscopy. The brain cells and tissues coupled
in vitro with MEA enables neuroprotective and/or neurotoxic
drug testing in different models of the central nervous system
pathological states. Data-intensive part, good reproducibility and
quantitative assessment capability make it possible to relate the
neuron networks cultured to the MEA with biosensors, allowing
to perform effective pharmacological screening in vitro for the
models of ischemia, trauma, epilepsy, Alzheimer's disease, etc.

Konrakthbiii anpec: XacrekoB Jleonu [eoprueBuy — I0KT. 0101, HayK, 3aB. JJaOOpaTOpHeil SKCEPMMEHTATbHO HEHPOLMTOIOTMH OTAENA
nccnenopanuii mosra HIIH PAMH. Mocksa 105064, mep. O6yxa, 1. 5. Ten./daxc: +7 (495) 917-92-63; e-mail: khaspekleon@mail.ru
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OBeHUIBHAY O00JIe3HH [eHTUHTTOHA

I.E. Pynenckas, H.M. Taneesa, I.A. Cassun, B.I1. ®enotos, C.A. Kypdaros, A.B. Ilonskos

Meduxko-eenemuueckuii Hayyuoiii yenmp PAMH,
Poccuiickas demcxan kaunuveckas 6oavhuya (Mockea);
Boporearccias meacodnacmuas meduxo-eenemuueckas Koncyssmauyus (Boponearc)

FOsenunvnas 6Gosesny Tenmunemona (FKOBI) wauunaemcs na nepsom-emopom Oecsmunemusx xcuswu u cocmaeisem 2—9% ecex ciyuaes Goaesnu
Tenmunemona. Mexanuzmoi ee hopmuposarus cés3anbi ¢ heHomenamu eenemueckoli anmuyunayuu u umnpunmunea. s FOBT xapakmepus: npeobaadanue
AKUHEMUKO-PUUOH020 CUHOPOMA, HACACO08AHUE 0N OOABHO20 OMUA U MYMAUUU 2eHMUHSMUKA ¢ 0CO00 DOAbUILUM HUCAOM MPUHYKACOMUOHbIX nosmopos LIAT
(> 60); 6mecme ¢ mem HepedKu amunu4Hble CAYHAL, 6O3MONICHO MAMEPUHCKOE HacaedosaHue. B uccredosanuu npedcmasienb cemb G0AbHbIX U3 wecmu cemell,
0one3ny noomeepucoerna ananuzom JTHK; vemeepo GoavHbix, sKa0uas 08yx Opamoes, 00caedosansi KAuHuecku. Y mpoux 601bHbIX, 8 MOM 4ucae 00H020 U3
Opambes, Gbiaa akUHeMUK0-pueUOHas Gopma ¢ Ha4aroM 6 ceMb-60ceMb Aem; mopoii Gpam 3abonen 6 20 aem u umen eunepkuHemu4eckyio gopmy bosesuu be3
demenyuu. Imom 6onvroll umen mymayuro ¢ uucaom LIAT-noemopoe 57, y ocmanbHbix wecmu nayuermos 4ucio nogmopos Haxoousoch 8 unmepeane 63—81.
Bce Habaroderus nocsim cemeliHbiil Xapakmep, 8 ceMbsxX ebipajcena anmuuunauus, y 00Hoeo peberxa FOBT passunace 3a wemovipe—nams aem 0o Hayana 6o1e3-
Hu'y omua, 6 dpyeoii cembe 0ed 3ab0en 6 60 nem, cnycms wecmb Aem nocae Hauaaa 6onesnu y éuyyuku. Takue cayuau mackupyiom 0oMuHaHmHoe Hacaedosa-
Hue U 3ampyousiom ouazHocmuky. B mpex cemvax ommeueno amunuunoe Hacaedosarue FOBT om mamepeii: odna u3 Hux cmpadana FOBT, nauasuieiics 6 19
nem, y 08yx dpyeux bonestn Hauasaco 6 27—30.aem u daunacy mpu-dessmo nem. Y uemvipex kaunuuecku oocredosannvix auy FOBI 6vina 3anodospena na 7—18
Jiem nozoice NOAGAEHUS NEPEbIX CUMIMOMO8, umo ykasvieaem Ha nedoyem FOBT na npaxmuke. Bozmoxcrnocmoy FOBT nado umems 6 6udy dasce 6 cayuanx be3
A6HOI cemeliHoll omseouerHocmu u wiupe ekarovams JIHK-cxpunune na 6oaesns Tenmunemona 6 cxemy 00cae006anus 001bHbIX.

KotoueBbie c/ioBa: 1oBeHMIbHAsA 00J1€3Hb [eHTHHTTOHA, TeHTUHITUH, JJHK-muarnoctika, LIAT-oBTOpHI, aHTHIIMTALINS,
KJIMHUYECKOe pa3Hoo0pa3ne, MeIUKO-TeHETHYECKOE KOHCYIBTUPOBAHHE

onesHb Ientunrrona (bI') — xmaccuyeckuit mpu- XapakteprcTHKA 00JIbHBIX H METOI0B HCCJIE0BAHNS
Mep MOHOIEHHOI 00JIe3HM C MO3THMM HAvalloM:
Cpe/IHMiT BO3PACT MaHH(ECTALMK 3TOTO ayTOCOM- OCHOBHBIMM HAOMIOAEHUSAMM CTald TPU HEPOACTBEHHBIE
HO-JIOMMHAHTHOTO ~ 3a00JICBAHUA  COCTaBIACT cemby: C. u3 Marnuroropcka, I u3 Anraiickoro kpasg u M. u3
okono 40 ner, B psane ciyyacs bI' HaumHaercs Boponexa. Cembi I 11 C. KiIMHUYECKH 00CTIeI0BAHbI B OTEIE-
3HAUUTEIbHO MO3Xe, BIUIOTh A0 85 jeT. Bmecte ¢ TeM cylie- Hun nicuxonesposiorn PIKB M HayuHO-KOHCYJIBTATHBHOM
CTBYeT OTHOCHUTENbHO penkast oBeHmIbHAsA bI' (FOBT), Haun- otnene MTHLL PAMH, cembst M. — B BopoHeXcKoit MemKo-
HAIOIIAACA Ha TEPBOM-BTOPOM JECATHICTHAX XM3HU (10 TeHETHYECKOM KOHCYIbTalMKU. MOJIEKYIIpPHO-TeHEeTHIECKOEe
21 roga). [Tomumo Bo3pacra Hauana KOBI' otauuaercsa ot BI obcen0Banme poBeneHo B tabopatopuu JIHK-auarHocTuku
B3POCITBIX 0oJiee TSKEIbIM TeYEHUEM U XapaKTePOM HEBPOJIO- MTHLL PAMH Tpem mpo6ariiam, GobHOMY Gpaty mpobaHia
T'MYECKON CUMIITOMATHKM: B CTPYKTYPE 3KCTpAIMPaMUIHOTO M. 1t usieny cembi C. 13 IpyIITIbI pUCKA. BbuleneH e reHOMHOI
CUHIPOMA MPe00aialoT akKnHe3Usl U PUTHIHOCTD, @ He XOpe- JTHK npoBOIuioch 13 JeiikouTos nepudyepuueckoii KpoBH ¢
HYecKKe runepkuHe3bl. KpoMe Toro, HeBpOIOrMYecKue mpo- TOMOIIIbI0 TOTOBOTO HaBopa PeakTUBOB JUIS BbUIEICHHUS
apiaeHus FOBI' Gonee pazHO0Opa3HbI: I Hee XapaKTepHBI DLAtom™ DNA Prerl00 1o mpoToKoay MpoM3BOIUTENS.
SIUIICTICHS, aTaKCUs, MUOKJIOHUHM, TUCTOHUSI U IPYTHE pac- Ammumdukaimio Heobxomumbix Gparmentos JHK nposoxwm
CTPOICTBA, HETUIIMYHBIE IS «Kiaaccuueckoil» BI. JlaBHO merogoM ITLP Ha mporpammumpyeMoM Tepmotmkie MC2
U3BECTHHI reHeanornyeckue ocooeHHoctu KOBI: oHa pa3Bu- dupmb «THK-texsomorns» (Poceust) B 25 MKI peaKLMOHHO#
BaeTCs TPEUMYIIECTBEHHO NMpPU Hacel0BaHWM 0O0JIE3HU OT cMecu caenyiomero coctasa: 0,1—1 Mkr renomoit THK: 0,25
oria. Packpeite B Hauvame 1990-X TOmMOB MOICKYISIPHO- MKM KaxI0ro OpUIMHATBHOTO oMuronpaiivepa; o 200 MkM
reHetudeckoit mpupoabl bI' mponuno cBet Ha ocobbie Mexa- KaxIoro Hykineosuarpudocdara; | eavHUIA aKTUBHOCTH
HU3MbI Bo3HMKHOBeHUs1 FOBI. B cuny psna npuuuH cemeii- JTHK-nommepassi Biotaq («Bromactep»); 6ydep wist TILIP (67
Hag otgroimeHHocts mpu FOBI' wacto He oyeBMOHA, 4TO, MM Tris-HCI; 16,6 MM (NH,),SO,; 0,01% Twin-20; pH 8,8);
HapsNy ¢ KIMHUYECKUM pasHooOpasneM u peakoctsio FOBI, 20—30 Mk MuHepajbHOro Macia; 1,6 M Betaine, IMM MgCL,.
3aTPYAHAET NMAarHOCTUKY M 3aACPXKMUBACT MOJEKYIAPHO- B peakuun ucnonb3osaiu npaiimepsl: F- CCTTCGAGTCC-
TeHETHYECKYIO0 BEpUUKALHIO. CTCAAGTCCTTC u R-CGGCTGAGGAAGCTGAGGAG-
GC (mocnegHuit mpaiimep MedeH KpacurteiemM FAM).
B MTHL[ PAMH ¢ 1993 r. nposoautca IHK-nnarnoctuka Temmepatypa oTxura mpaiiMepos 63 °C. Pe3ysraTsl aMmingu-
BT, BKTI0Yas NOKJIMHUYECKYIO U JOPONOBYIO IMarHOCTHKY. Jlo KALMH OLIEHUBAIM METOLOM (DParMeHTHOTO aHaMM3a Ha IPU60-
2007 r. 3TO UCCceA0BaHKE KOHCTaTUPOBAIO TOJbKO OTCYTCTBUE pe 3130 Genetic Analyzer (Applied Biosystems, Japan).
WM HaJuyie MyTalMy B TeHE TEHTUHITHHA: COOTBETCTBEHHO
HopMmasibHoe (< 35) wiau yBeaudeHHoe (> 36) YMCIIO TPUMHYK- Pe3VsTaThi
JIEOTUHBIX TOBTOPOB «LIUTO3UH — afieHUH — ryaHun» (LIAT). L
C 2007 r. mbl ompenensgeM ToyHoe 4uciao LIAT-moBTOpOB B m
MYTaHTHOM aJljieie, YTO MO3BOJSET B OMPENEICHHON Mepe PUBOIMM KIMHUICCKMC OTMCAHNS.
MIPOTHO3UPOBATh TeUeHUE 0OJIE3HM; 3a 5TO BPEeMsI MBI TMaTHO-
ctupoBaiu psin ciaydaes FOBI. 1. boavnasa C. BmepBble oOclienoBaHa B Bospacte 14 Jer.
[Mocrynuna ¢ xanobaMu Ha HapyLIeHHe MOXOAKHU 1 IBUXEHUI
PYK, CHIDKEHME MHTEJUIEKTa U MaMsITH, HapyIIeHUs TIOBeIe-
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v

puc. 1: PogocnosHas cembi C.

Hus. JlnarHo3 TIpy 00palleHNN: aKWHETUKO-PUTHIHBINA CHH-
JIPOM HesICHOTO TeHe3a. PomocioBHast ipencTaBieHa Ha puc. 1.
Oren (I11-5) ymep B 33 roga oT cenTUYECKOTO IHAOKAPIUTA,
OCJIOXHEHHOTO TeHEPAIM30BAHHBIM CETICUCOM ¥ abCIeccoM
MO3ra; ero poACTBeHHUKY 310poBbl. Mats (I11-4) ymepna B 30
JIeT oT 00JIe3HU, pacLieHUBABILEICS KaK pacCesTHHbIN CKIepo3;
3abosiena B 19 jet (mocie poaoB): U3MEHWIACh TOX0Ka, Hapy-
HIMJIACh Peyb, pa3BUIach 00IIas CKOBAHHOCTD; SIBHOI TeMeH-
MK He ObUTO; B KOHILIE XM3HM OblIa MOYTH 00e3IBHXKEHA,
UCTOIIIeHA, HETIOCPEICTBEHHAsT TPUYNHA CMEPTU — OTEK JIeT-
kux. JleBouka BOCIIUThIBAeTCsl 0A0YIIKOW U OeA0M 10 JIMHUKU
Mmarepu. den 60 net (I1-6) cunTaercs 3M0pOBBIM, HO ITPH LieJie-
HarpaBJIeHHOM paccripoce 6abyIIKY BEISICHEHO, YTO B TTOCTE/-
HUE MECSIIIbl OH MEHEEe YBEPEHHO XOIUT, «3aTOPMOXEH», CTall
XYXe CHpaBISTbCS ¢ pabOTON M YBOJNWICS C Hee cpasy Io
JOCTUXEHUM TeHcMoHHoro Bo3pacta. Cectpa mema (II-2) ¢
42—43 et cTpamana IPOTPECCUPYIONIMM HEBPOJIOTHIECKUM
3a0o0JieBaHMEM C TMIIepKUHEe3aMu, yMmepnaa B 50 JeT; ee neTu
(IIT-1, 2) cTpaganu HapKOTUYECKOI 3aBUCUMOCTBIO U YMEPIU
MOJIOJIBIMU, TIOAPOOHBIX cBeneHui HeT. [1pabadka (I-2) ymep-
Jia B 62 rojia OT paka, B IOCJIEIHUE TOBI KMU3HU Y Hee HabJIto-
JAJINCh TUTIEPKUHE3BI.

JleBouKa pomuiach HEMOHOIICHHO, pa3BUBalIach HOPMAIIBHO,
B IECTb JIET IIEpeHecaa COTpsICeHUMe Mosra. B BoceMb jieT B
IIKOJIe 00paTHIM BHUMaHWE Ha CHIDKCHME ITaMSITH, MEIJIH-
TeJBHOCTh, TPYAHOCTU IIMChMA; T03XKE ITOSBIJICS HACHIIh-
CTBEHHBIN cMex. bonesHb mporpeccuposana. Jleuunach 1o
MECTy KHMTEJIbCTBA, IMOJTyJaia HaKOM, KOTOPBIM BHaJaie Jajl
SIBHBII 3()(eKT, HO B JaTbHEUIIeM He OKa3bIBa JCUCTBHS, U
€ro OTMEHa He BbI3Baja yxyamieHus. B 11 jet, mocie cMeptn
MaTepH, y pebeHKa pa3BIIMCh ICUXOMOTOPHOE BO30YXICHUE 1
arpecCHBHOCTD; B TeUeHME 1,5 Mec. HAXOMMIACh B TICUXMATPHU-
YeCKOM CTallMOHApe, [Jie OTU SIBICHUS ObLIM KyMMpoBaHbL. B
JaJbHENIIeM HapacTali HEeBPOJOTMYCCKHME PacCTPOUCTBA U
CHIDKECHNE WHTEJUIeKTa; A0 13 JleT moceliana KO, 3aTeM
yumIach Ha J0My, ¢ y4eboii He crpasisuiach. CoMaTHYECKU
310poBa. PaHee MCKITIOUeHa TeNaToJCHTUKYIISIpHasT IeTeHepa-
LS.

O0beKTUBHO: 00JIbHASL ACTEHUYECKOTO TENOCIOXEHMSI, TOHNU-
JKEHHOTO IIMTaHMs, OLEHKAa HEBPOJOTMYECKOro cTaryca
3aTpyJIHEeHa M3-3a TOBeIEHUs: PACTOPMOXKEHA, TUIOXO BBHITION-
HSIET MHCTPYKLIMY, HEMOTHBUPOBAHHO CMEETCS, HEKPUTHYHA K
CBOEMY COCTOSIHMIO. B craryce: rumoMumus, AuM3apTpus;
MBIIIEYHBIA TOHYC ITOBBIIIEH ITO 3KCTPAITMPAMIIHOMY THITY,
CYXOXWIbHBIE pedIeKChl BBICOKKE, ¢ HOr S > D, cummTom
babuHcKoro 1 KJIOHYC CTOIBI cjieBa, OpafuKUHE3UsI, TTOX0IKa
MapKUHCOHMYECKast ¢ 3JeMEHTaMM aTaKTUYECKOM, B pyKax
aTaKCUM HET; HENOCTOSHHBIA TOPCHOHHO-AMCTOHMYECKUI
TUIIEpPKUHE3 B MbIIILAX TIeYeBoro mosica D > S; runepruapos
KWCTEH 1 CTOIT; OpagrdpeHust, TeMEHIIVS.

Ha D3I BuIgBIeHbBI 3HAUNTETBHBIE 00IIEMO3TOBBIE U3MEHEHUST
B BUAE CHIXXEHUS YPOBHSI OMO2JIEKTPUYECKOM aKTUBHOCTH,
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{0BeHunbHas 6oneaHb [eHTUHITOHA

TOMMHUPOBaHMS 110 BCEM OT/Ie1aM MeJIEeHHOBOJIHOBOM aKTHB-
HOCTH JIeJIbTa- U TeTa-AMana3oHa yactotoit 4—6 i1, oTcyTcTBUs
anmb(a-puT™Ma, CIIaKEHHOCTH PETMOHANBHBIX Pa3IMInii; SITH-
JIeTITAYEeCKasl aKTUBHOCTb HE 3aperucTpupoBaHa, (hOTOCTUMY-
JSIUST HE BBI3BIBACT M3MCHEHWIA, THUICPBCHTUIISIIOHHAS
mpo6a He TIPoBoaUIach (00IbHAS HE BHIITOTHSICT MHCTPYKIIHIA).

MPT. nosbimenne MP-curnana B pexumax T2 m pexume
FLAIR OunarepaibHO OT CKOpJAyMbl, (opMa MOAKOPKOBBIX
sIep COXpaHeHa; TAakKe MMeeTCs 30Ha TToBbIIeHnsT MP-curHa-
Jla B TIEPMBEHTPUKYISIPHOM OEJIOM BEIECTBE IPAaBON TEMEH-
HOIt I0JIK; XeyI0uKoBas CUCTeMa BTOPUYHO paciIdpeHa.

C yuetoM ceMeitHoro anaMHe3a Obiia npeanonoxena KOBT, mox-
TBepxaeHHas aHanuzoM JJHK: uucio LAT-noBTopoB B onHOM
13 ajlesielt reHa FeHTUHITHHA cocTaBuiio 78 (Hopma < 35).

BonbHag mosyyana Thanpupanb, KosH3uM Q10, uepedposu-
3WH, QaHTUCIACTUIECKIE, COCYINCThIC, BATAMUHHEIE TIperapa-
ToI; IpoBommrch JIDK, KuHe3uTepanust; mpobHoe Ha3Hayde-
HUE HAKOMa SIBHO YCWJIMJIO TMIEpKWHe3bl. B manbHeliriem
nesouka rnoctynaia B PIIKDB B 15 u 15,5 roga: Hapociu ncuxu-
JeCKHe PacCTPOICTBA, MOSBUAIUCH TUTIEPKIHE3BI B BUIIC YaCTO-
T0 3aIPOKMAbIBAHMS TOJIOBBI (HA3HAUCHHBII 110 3TOMY MOBOAY
KJIOHA3eTaM BbI3BaJ MOOOYHBIE siBeHUs ). JleueHue maer
YaCTUYHBIN, HO HecTolikuit addekr. Kaptna MPT 6e3 nuna-
MUKH.

V nena 3a 370 BpeMsl yCUIMIUCDH MICUXUYECKKE PACCTPONCTBA U
HapYIIEHUs] TIOXOIKM, 3aMETHHIX rmmepkuHe3oB HeT. JIHK-
IMATHOCTHKA Y Jeda He MPOBOMIIACH (IO MOPATbHO-3THYC-
CKHUM COOOpaXKEeHUSIM: UTOObI HE TMOTUEPKHYTh €0 «OTBET-
CTBEHHOCTb» 3a 00JIE3Hb J0Yepd M BHYYKH). Y 26-j1€THEro
nstma (111-3) myTaimm He HalieHO.

2. Boavuasa I. Bnepsbie moctynuia B PIKDB B 13 et ¢ nnarHo-
30M: Mporpeccupyolee nereHeparusHoe 3abonesanue [IHC.
Kamobsl Ha HEYCTONUMBOCTH M 3aMEIUICHHOCTb XOIBOHI,
HEJIOBKOCTb IBMXEHUII PYK, SMU30AMYECKUE IMOAePTHMBAHUS
PYK U HOT, HEYETKOCTb PeuM, TPYAHOCTH y4eObl, yXyAIIEHUE
MTaMATH, SMOIIMOHATBHYIO JIAOMIBHOCTb.

PomoctoBHas BRITIISIIETa HEOTSATOIICHHOI: A€BOYKA — CIMH-
CTBEHHBII peOEHOK B CEMbe; POAUTENN pa3BelIch, Koraa 28-
JIETHWIA OTe1l OBLT 30POB, B MOCJIEAYIONTHE ASCATh JIET He TIO/I-
JepKUBAJ CBSI3U C CeMbEid, CBENICHUI O eT0 3M0POBbE HE MMe-
€TCsI; IS/ T10 IMHUM OT1a yMep 10 40 JIeT OT HEeU3BECTHOM MpHU-
YHHBI; IPYTHE POICTBEHHUKH 3I0POBHI.

| | ‘ b
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puc. 2: bonbHas I, 14 ner. [luarHo3; 10BeHINbHas 60Ne3Hb [EeHTUHITOHA



Tom 4. Ne 2 2010

YV pebeHKa ¢ paHHETO BO3pacTa OTMEYAINCh YMepeHHas
JU3apTPUS U JIETKUIA IOTOHEBPO3 (C MOJTOXUTEIbHON AMHAMU-
KOM Mpu JIOTOMEeANYEeCKON KOppeKLUu), B OCTAlbHOM Oblia
3710pOBa, B CEMb JIET TIOIUIa B Koy Torma ke M3MEHWIACh
MoxofKa (CroThIKaaach, Majaga), YXyAIIMiach peyb, TO3Xe
BO3HUKJIM HETMOCTOSIHHbBIE MOJAEPTMBAHUSI KOHEUHOCTEM, 0CO-
OEHHO MO HOYaM; CTajla MEIIMTEIbHOI; HapacTaau TPYIHOCTH
yueObl, ¢ 11 JeT yuunaach Ha IOMY; MOSIBUIUCH TIAKCUBOCTD,
HEMOTUBUpPOBaHHAs 00MIYMBOCTb. CoOMATHYECKU 310pOBa.
Panee nckimoyeHa rermaToIeHTUKYIISIpHAS IeTeHepaLus.

bonbHasg BBICOKOTO pOCTa, ACTEHWYECKOTO TEIOCTIOXEHUS,
MOHMKEHHOTO MUTAHMS; paclpocTpaHeHHas yrpeBasl Chilb Ha
e u Tynouie (puc. 2). U3MeHeHus1 B HEBPOJIOTMUECKOM
cTaTyce: TMIIOMUMMUS, AU3APTPUsl, TUIEPCATMBALIMS, OJUI0o0-
pPaaMKUHE3Msl, MBIILIEUHBI TOHYC MOBBIIEH 1O 3KCTpanupa-
MUIHOMY TUITY, CYXOKUJIbHbIE pe(IeKChl OXKUBIEHbI, TPU pa3-
TOBOpPE TIOSIBJISTIOTCS] THIIEPKUHE3HI MUMUYECKUX MBI (0J1e-
(apocnasMm, HaCUJILCTBEHHOE MOpPraHUe), MPM BHIMOJHEHUU
KOOPIMHATOPHBIX TPOO BO3HMKAET TOPCHMOHHO-AUCTOHMYE-
CKUIl M aTeTOMIHBIN TUIEPKUHE3 B pyKaX. CHIDKEHBI MHTE-
JIEKT, MaMsITh, KPUTHKA K CBOEMY COCTOSIHUIO, ObITOBBIE HAaBbI-
KM COXpaHHbBI, TIOBEAEHUE YMOPSII0YEHHOE, TCUXOTUYECKMX
SIBICHUU HET.

Cy1ecTBeHHOE CHIDKEHME MHTEIEKTa TIOATBEPKICHO MICHXO-
JIOTUYEeCKUM TecTupoBaHueM (TecT Bexcnepa). Kaptuna 33T
CXOJIHA C TakoBOii y 6osbHON C.; MpY TMMEPBEHTUISIIUOHHOI
Mpo0e B 3aTbIJIOUHBIX 00JACTIX PETMCTPUPYIOTCS PEAKUE HU3-
KoaMmmautyaHeie (20 MxB) konebaHus anbba-auanazoHa
gacrotoit 8—9 IiI1.

MPT: noseimenue MP-curnana B pexxumax T2 u FLAIR 6una-
TepalbHO OT Orpaji, BTOPMYHAS BEHTPUKYJIOMETaIMs, YMEpeH-
HO BbIpaXkeHHbBIE aTpoUUecKre U3MeHeHUs KOophbl (puc. 3).

Hasnavamick kosn3um Q10, L-xkapuutuH, mutoxpom C B/B,
1epeOPOIM3KH, BUTAMIUHHEIC TTpeIIapaThl, MUIOKAIM; TIPOBO-
munack JIOK. Kak ny C., HazHaueHe HAKOMa YCHIIUIIO THITEp-
KWHE3blI, M0 TOH Xe MpuurHe OblT OTMEHEH 0akIodeH.

[TpoBoauics auddepeHnanbHBI IMATHO3 ¢ PSIOM HACea-
CTBEHHBIX 0OJIE3HEH, B YACTHOCTH, J1]A0OPATOPHO UCKITIOUECHBI

0.1 (Cal)

Mag: 1.0x

puc. 3: MPT 6onbHoii I'. Oncanue B TekcTe
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raurnno3uao3bl GM1 u GM2 (atunuyHble OBEHWIbHBIE
(hopMbI ¢ aKCTpanupaMuaHoil cumnroMatukoit). JIHK-nguar-
Hoctika BI' mpoBeneHa mpu MOBTOPHOM OOpallieHUH depe3
rofi. 3a 3TO BpeMsI CUMITTOMATHKA HApOCHa, IEBOYKaA MepecTa-
Ja yuuthest Ha fomy. [o Hateit pekoMeHIauuy MaTh Monydn-
Jia CBeIEHUSI O COCTOSIHUM 3M0POBbS OTIIA: BHISICHUIOCH, YTO Ha
TIPOTSKEHUY YETHIPEX—IISITH JIET OH CTPAaeT BHIPAXKEHHBIMU
MICUXUYECKUMHU PACCTPOMCTBAMU M TUIEPKUHE3aMH, T. €.
uMeeT TUNMYHYI0 BI, oueBMIHO yHAclenoOBaHHYIO MO JUHUU
PaHO YMEpIIIETO OTIIA.

Ve He BbI3bIBalomIMii comHeHuit auarHo3 FOBI y pebenka
noareepxaeH aHanuzoM IHK: B oqHOM annene reHTMHITMHA
oboHapyxeHa 81 komusa LIAT-moBropoB. MaTh mosyduia
nHpOpMaLNI0 0 HU3KOM pucke BI' mis moToMcTBa B HOBOM
Opake.

3. B cemve M. yeTBepo 0OJBbHBIX: 28-1eTHMIT ipodaH, 30-1eT-
HUI Opart, ymepiine MaTh 1 6abyika. babyiika 3a6onena B 36
u ymepia B 50 net, Mmath — B 30 1 39 €T COOTBETCTBEHHO; B 32
roja y Matepu AMarHoctuposaHa bI' ¢ TMITMYHON KapTHHOIA.

[Tpobana, An-p M., obcnenoBaH B 25 eT. AHAMHECTUYECKME
JaHHBIC HETIOMHBIe (ITOIYYEHHI OT OTIA, JABHO HE XKHUBYIIETO
¢ cembeil). PanHee pasBuTue 06e3 OTKIOHEHMIi; B aHAMHe3e
ABa Fr€HECPAJIM30BAHHLIX SMMUJICTITUYCCKUX MTpUIaaKa: B IIECTb
u 12 net. C Havasa yyeObl UCIBIThIBAJ BHIPAXXEHHBIE TPYIHO-
CTU, ayonuposain 1-it knace. B crapiiem 1KoJIbHOM BO3pacTe
CTaJIu 3aME€THBI 3aMEIJICHHOCTD JlBl/l)KeHl/lVl, APOXKaHUE ToJIo-
Bbl. OKOHYMJT IeBITh KJIAcCOB (POPMasbHO, TTOMYUYMI CHEIIN-
aJIbHOCTb cliecapsi, Ho He pabotan. Habmomancs ¢ auarHo3oM:
MOCEACTBUS paHHero opraHmyeckoro mopaxenus ITHC c
rupponedanueit, smiencueir. beum mpu3HaH HETOAHBIM IS
cyx0bl B apMuu. HampapiieH B MeIUKO-TeHETHYECKYIO KOH-
CYJIbTALMIO C YUETOM CEMEHOTO aHaMHe3a.

IIpu ocMoTpe: aKUHETUKO-PUTUIHBINA CUHAPOM (OJIMrodpaau-
KWHE3Ws, TOBBIIICHIE TOHYCA TI0 SKCTPATMpaMUIHOMY TUIIY C
(beHOMEHOM «3ybYaToro Koseca»), peaKHue Xopeuyeckue
TUMEePKUHE3bl, BbIpaXEHHbIE MHTEJIEKTYalbHO-MHECTHYE-
CKHE pacCTPoicTBa.

MPT. BbIpakeHHOE CUMMETPUUYHOE pacilupeHre OOKOBBIX
JKETYIOUYKOB M KOHBEKCHUTAIbHBIX CyOapaXHOMAAIbHBIX TPO-
CTPaHCTB, 0YarOBbIX UBMEHEHUH BEIllECTBA MO3ra HeT.

[pu ananuse JHK HaiimeHa MyTauusi T€HTUHITHHA C 63
konusmu LHAT'-ioBTOpOB.

OnHoBpeMeHHO o0cnenoBaH 27-neTHuit Opat, A1-it M. B ger-
CTBE U IOHOCTH ObLT 310poB. B 20 neT B mepuon ciyxoObl B
apMUU TIOSIBUJINCH THITEPKUHE3bI, KOTOPhIE MEIJIEHHO Hapac-
TatoT. bonbHO# keHat, pabotaer ctonspoM. Ilpu ocmotpe:
YMepEeHHbIe XOpenyecKre rumnepkuHe3bl Ha (hOHE MBIILIEYHOM
TUTIOTOHMH, MHTEJUIEKT coxpaHHbIl. MPT. ymMepeHHOE acum-
METPUYHOE pacIIMpeHre OOKOBBIX KENYMIOYKOB, OYAarOBBIX
1U3MeHeHuit BelecTBa Mo3ra HeT. [1pu aHanusze JJHK HaiineHa
MyTallusl B TeHe TeHTUHITHHA ¢ yucioMm LIAT-moBropoB 57.
bosibHOMY coobieHo o 50%-M pucke BI' ajist motomcTBa 1 0
Bo3MoxxHocTH mpeHataibHoit JIHK-nuarHoctuku. B mocie-
IYIOIINE IBa FOa €0 COCTOSTHIE OTHOCUTEIBHO CTAOMIBHO, C
29 net — unBamup 111 rp.

Takum oOpaszom, KIMHMYECKas KapTMHA y Tpex MpobaHIoB
cxogHa (Hayamo B 7—8 JeT, BbIpaXeHHbIe MHTEJIeKTyalbHO-
MHECTUYECKHE PAaCCTPOMCTBA, IpeoldIagaHne aKWHETHKO-
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PUTUIHOTO CMHAPOMA Hall TUTIEPKMHE3aMH), HO Y MAllMeHTOK
I u C. 6onesHb TeueT ObicTpee, yeM y An-pa M. Y obeux neBo-
yek ocobeHHOo Benuko uuciao IIATl-mostopoB (81 u 78).
BoipaxeHbl paznuuust Mexay opatbsimu M.: An-it M., 3a6071eB-
HIMA B morpaHuyHoM Bo3pacte Havana KOBI, umeer kapTuny
rUnepKuHeTHIecKoil BI' ¢ 1OBOJBHO MEIICHHBIM TeUCHUEM 1
COXpPaHHBIM MHTEJIeKTOM; urcio LIAT-moBTopoB y Hero (57)
MeHbIIe, yeM y Oparta (63). Bce ciydam MMEIOT ceMeHBII
xapakrep, ofHako B ceMbsix C. u I nuarHo3 bI' BrepBbie ObL1
YCTAHOBJEH Y MpPOOAHAOB: OOJNBHBIC PONCTBEHHUKU WMMEIH
onbo4HbIi nuarHo3 (Math C.) 1100 3a00eBanu Mo3xe (oTell
I, men C.) IOBT y Bcex GONBHBIX AMATHOCTMPOBAHA CITYCTS
rofibl ocyie Havyajaa 6ose3Hu: naxe B ceMbe M. ¢ paHee quar-
HoctupoBaHHo# BI'y matepu nogo3penue Ha FOBI' y mpobaH-
JIa BO3HUKJIO JIUIIb TOUTH 4epe3 20 JIeT mocie mosiBIeHUsI Tiep-
BbIX CUMNTOMOB. bosnbHas I. uMeeT TUMMYHOE OTLIOBCKOE
HacnenoBaHue, Torma kak C. u M. yHacnegosanu HOBI' or
Marepeit: MaThb C. cTpanana Hepacro3HanHoi FOBT, yHacneno-
BaHHOH OT OTLIA; MaThb OpaTheB M. MMesa BeCcbMa TSIXKENYIO
«knaccuyeckyro» bI, yHacienoBaHHy0 MO MaTepMHCKOM
JIMHUM. AHTHLUMIALKS MO0 BO3pacTy Hayajga («OMOJOXEHHE»
00JIe3HM B HUCXONSAIIMX ITOKOJCHMSX) IMPOCIEKMBACTCS BO
BCeX ceMbsix, ocoberHo y C.: nen 3abounen B 60 Jiet, uepe3 ceMb
JIET TI0CJIe Hayaja 00JIe3HU Y BHYUKHU.

Haxomnennsiit B 1abopatopuu JHK-nuarnoctuku MTHL]
PAMH marepuan o TecTUpoBaHUIO HA MyTalluM TeHTUHITHHA
He T03BOJIsIET MpoaHanu3upoBath Bee ciaydan KOBI, mockonb-
Ky psin npoxoasiux JIHK-auarnoctuky cemeit He odcneaytor-
Cs1 B IIEHTPE KJIMHUYECKH, a TIPOOBI KPOBKM MOTYT ITOCTYIATh 03
KIMHWYECKUX CBEICHMIT 0 60TbHBIX. OpUEHTHPYSICh Ha XapaK-
Tep MyTally, MBI OOHApPYXWJIM B apXuBe JaOOpaTOpUU elle
MATh JONOJHUTEIbHBIX CyyaeB ¢ TUMUYHBIM 11 OBI uuc-
soM LIAT -rioBTOpoB Gostee 60. DTi GOTbHBIEC U3 Pa3HBIX PETUO-
HOB He 00C/Ie10BaHbl HAMM KJTMHUYECKHM, HO O TPEX U3 HUX eCTh
reHeaJornyecKre JaHHbIE:

1) y 10-netHero naumenTa T. ¢ TumuyHoi KaptuHoit FOBI u 77
konusimu LIAT -ioBTOpoB GosbHBI oTell (¢ 20 J1eT) u aen (¢
30 rer);

2) y 15-netHeit neBouku Mp. uncio LIA-1moBTOpOB cocTaBmIo
63, y 40-netHero otua — 45, 6onpHOM men ymep B 60 J1eT;

3) y 17-netneit mauuentku P. ¢ 67 kormusmu LAT-moBTOpoB
ObLTM 60JBHBI MaTh (3a00mema B 27, ymepina B 30 jiet), nex (B
30 u 38 ;mer coOTBETCTBEHHO) W Tpazmed. B 3Tux cembsx
TaKKe MMEETCSl aHTULMMALMS, eCTh Cydail HacJael0oBaHus
FOBT ot Marepu.

O0cyxaenne

IOBI omucana J. Hoffmann emte B 1888 1., uepes 16 jiet mocie
nyonukauuu J. Huntington, mpuyeM B CuUly KIMHUYECKMX
OTJIMYMIA €€ HO30JI0rnYecKast OOLIHOCTD ¢ «Kiaaccuueckoii» bl
ObL1a ycTaHoBJeHa He cpa3y. B mampHeitinem FOBI, Ha3biBae-
Mas TaKKe aKHHEeTHKO-PUTUIHBIM BapranToM bI nim dhopmoit
Bectdanst, MHOTOKpaTHO AMAarHOCTUPOBAIACh M OMUCHIBAJIACK.
Emie B 1960-X rogax orMeyeHo M30MpaTeIbHOE HAC/IEN0BAHUE
IOBT ot 60bHBIX 0THOB. B 1993 1. Ob11 MAeHTU(UIIPOBAH TeH
BbI' — IT-15, uny TeHTUHTTUH, COAEpPXAIlUil y OOJbHBIX aHO-
MaJbHO YBEJMYCHHOE YKCIO TPUHYKICOTUIHBIX ITOBTOPOB
HAT B xomupyromieit oonactu. Ilo xapakrepy myrauuu bI’
OTHOCHUTCS K MOJUITyTAMMHOBBIM 00JIE€3HSIM, a C TOYKU 3PEHUS
TOHKHX TTATOTEHETUUECKMX MEXaHN3MOB BXOIUT B TPYIIITY KOH-
bopmanmoHHbIx 0one3Heit moara [1]. ®enorun BI' TecHo cBs-
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3aH ¢ unciaoM LIAI-TIOBTOPOB B MyTaHTHOM aJjuielie; YeM HX
OoJiblile, TeM paHbllle HAUMHACTCS U TsKeaee TeueT 00JIe3Hb.
Ecnu mipu BT B3pocbix B 90% citydaeB 510 YKCIO KojieOeTcst
B uHtepBane 40—50, to nmpu KOBI' 06buHO TpeBbIaeT 60,
nocturas 100, a uzpenxa 200 u 6onee. Pa3mep BcTaBKM MOBTO-
POB HECTaOWJIEH M MPU TIepeaye MYTAHTHOTO ajliefis B Tocie-
TYIOIINE TOKOJEHUS MOXKET MEHSIThCS, KaK ITPABIJIO, YBETMUM-
BaThCsl. DTUM OOBSCHSIETCS aHTULMIALMS 10 BO3PACTY Havaja
U TeYeHUIO 0OJIE3HUM, OTMEUEHHAsI M BO BCEX HAIIMX CEMbSIX.
OlLIEeHUTh AHTUIMIIALKIO Ha MOJEKYJISIPHO-TeHETHYSCKOM
YPOBHE MOXHO B ceMbe Mp.: BCTaBKa y IeBOUKM Ha 18 moBTO-
POB OOJIBILE, YEM Y OTLA (B APYTUX CEMbSIX POAUTENN HE 00CIe-
noBanbl). Kak u mpu HEKOTOpBIX Apyrux OONe3HsIX, XapakTep
nepefiaBaeMoii pedeHKY MyTallMy 3aBUCUT OT IoJIa POAUTENS —
HOCUTESl MyTauuu (reHeTdeckuii UMNnpuHTUHT). [Ipu BT
Meiotuueckass HecTaduibHOCTh LIAI-moBTOpa TMMMYHA AJIST
MYKCKOTO TraMeTOreHe3a, MO3TOMY aHTHUIMMALUS OCOOEHHO
BBIpaXkeHa MPY HACJIENOBAHUM OT OTIA (B OTJINYKE, HATTPUMED,
OT MHOTOHMYECKOM TUCTpoduH, Tae MpeodanaeT aHTUIIUITA-
LIUS TIPY HAac/leoBaHMM OT MaTepy). HecTabuibHOCTh BCTaBKU
LIAT-mmoBTOpOB HAbMIOAAETCS U B XKEHCKOM TaMeTOreHe3e, HO
MIpU Tepenade OT OTLA BCTaBKA YBEIMUMBACTCS ropa3no 00Jb-
111e, B YaCTHOCTH, 10 pa3MepoB, xapakTepHbix s FOBT. Tak, B
HabmoaeHuu A. Rasmussen et al. [21] yucio moBTOpOB y
pederka ¢ FOBI Ob110 B Tpu pasa Gosblile, 4yeM y elle He 3a00-
JIEBILIETO OTIIA.

®opmuposanue GeHorurna mpu bI' 3aBucuT u ot Apyrux dax-
TOpoB. B KauecTBe BO3MOXHBIX MOAMGDUKATOPOB (PEHOTHUTIA,
TIpeJie BCEro BO3pacTa Hayaja, aKTUBHO U3Y4alOT Pa3IuyHbIe
TeHbI-KaHIMAAThI M MX IPOIYKTHI 8, 14, 16,29, 33, 34]. Urpaer
poJib akTop mona [6, 28, 34]. S. Siesling et al. [28] mo naHHBIM
0 53 6onpHbIx FOBI' M3 ronamaHackoro permcrpa IoxKasanu
Oonee paHHUI 1eOIOT U Gosiee OBICTPOE TeYEHUE Y OOJbHBIX
myxckoro mona. V. Wheeler et al. [34] moka3zanu, uro Hecra-
OWIIbHOCTh MyTAllUH, MPEXIE BCETO, 3aBUCUT OT T10J1a U YucCia
TIOBTOPOB y POIMTENS, HO B CIIy4asX MaTepPMHCKOM Mepenadn
MMeEeT 3HAUeHUE TAKKe M0 TOTOMKA: /ISl TOTOMCTBA MYKCKO-
IO IMoJIa OTMEeYEHA TeHACHLIUS K YBEJTUYCHHUIO BCTABKHU TOBTO-
POB, KEHCKOTO — K YMEHBIICHHIO. YMEHBIIEHHE MOXET OBITh
3HAYUTENBHBIM: OIMCAHA CEMbsI, THe Tepenada MyTaHTHOTO
ajiens ot 00JIbHOM MaTepy peOeHKY COIPOBOXIAIACH YMEHb-
LIEHHWEeM BCTaBKH MOBTOPOB ¢ 48 1o 34 [30].

Ions FOBI B ctpykType BT, mo pa3HbIM JaHHBIM, KOseOneTcsl,
He mpesbiasg 10%: B BeHECY?/IbCKOM MOMYJISLMUA C CAMOK
BBICOKOI B Mupe yacToToii bI' (BcnenctBue apdpexra ponoHa-
YayibHUKa) oHa coctaBuia 9% [33], y 6pa3miibcKux OONBHBIX —
8% (23], mo pesysibraTaM HalIMX UCCIENOBAHUIT POCCUIICKUX
nonysiuuid — ot 4,7 1o 6,4% [4, 5], y 6oabpHbIX M3 HayuHoro
uenTpa Hesposoru PAMH u @panunu — 2% [2, 22], a B MeK-
CHMKAHCKOI1 BEIOOPKE TOJBKO 2% TIPUIILIOCH Ha CITyJau ¢ Haya-
Jom j1o necsti niet [21]. FOBIT Betpeuaetcs Beromy mapaieb-
HO ¢ BI' B3pocibix. MckimoueHeM SBISETCS TOMYISLIAS
Kpurta, rae npeobaanaet ocobas mo3aHsst popma bI' ¢ Hebob-
mroit skcmancueit LIAT-moBropoB 10 36—42 konwmii [11].

OcHoBHol matoMopdosoruueckuii cyoctpar npu KOBIT Tor
ke, uto npu BI' B3pocibix — rubdesnb HEHPOHOB CTPUOTALIU-
TapHOTo Komintekca, Ho ripu KOBI 3tu m3MeHeHns 0coOeHHO
BBbIPAXXEHBI ¥ COMPOBOXKIAIOTCS MAaCCUBHBIM TiIMo3oM [1, 26].
Knuanueckass KapTWHa HMeeT KayeCTBEHHBIC OTIMYUS.
Tunmmunasg IOBI™ BKimouaeT aKMHETUKO-PUTHAHBIA CUHAPOM,
JIEMEHIIIO U TIOBeIeHYECKHE pacCTPoiicTBa (KaK y HaLIMX MPo-
0aH0B). [MnepKuHEe3bl — XOpenuecKKe, TOpCUOHHO-IUCTOHMU -
YecK1e, MUOKJIOHMIECKIE — BHIPAXXKCHBI MEHBIIIC MU COBCEM
OTCYTCTBYIOT. 3HauMTeIbHO yYamie, yeM mpu BI' B3pocibix,
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HaOJI0Iat0TCs Anuerncys 1 (van) u3MeHeHus DO anunenTu-
YECKOro XapakTepa, MPUYEM SMUJIETICUST MOXKET OBbITh TIEPBBIM
NpPU3HAKOM 00JIe3HU, 0COOEHHO B paHHUX ciyvasx [7, 13, 29,
31]. DnunenTUyecKuit TPUNANOK, OYEBUAHO, OBbLT IEPBBIM
CUMIITOMOM Yy An-pa M., XOTSl anuiencus y Hero He craia
croiikoil. Hepenku Takke atakcusi, MMPaMUIHBIE CUMITTOMBI.

FOBT Teuer 6wicTpee, yeM BI' B3pocbIX, MPOTOKUTETEHOCTD
KU3HU 00MbHBIX MeHbIIIe. [InddepeHinanbHas TMarHocTuka
AKUHETUKO-PUTHIHOM (DOPMBI TTPOBOIUTCS C APYTUMHU DKC-
TpanupaMUIHBIMU OOJIE3HSIMU TETCKOTO U IOHOIIECKOTO BO3-
pacra: TenaToJeHTUKYJISPHOI JereHepalueil, I0BEHWIbHBIM
nmapkuHcoHu3MoM, OonesHsmu lamnepBopaeHa—IlInarua,
Humana—ITuka Tuna C, ®apa, JIu, nepBUYHON TOPCHOHHOMK
JIMCTOHUEH, IOBEHWIBHBIMU (hOpMaMU METaXpoMaTUUeCKOi
neiikoauctpoduu, 6onaesnn Kpadcoe, ranrnuo3nnozoB GM1 u
GM2. B atunmunbix ciyydasx muddepeHmanbHo-1uarto-
CTUYECKUU KPYT MOXKET OBITh ILIMPE.

Kak u B Hammx HaOmoaeHusx, FOBI' yacto nuarHoctupyercst
CITyCTSI TOJBI TIOCJIe Hayajia 00JIe3HM, OCOOCHHO B CEMbSIX 0e3
BHOI otsromeHHoct bI' (a mopoii maxe mpu ee HATUYUM,
Kak B ceMbe M.) [1o nanubiM P. Ribai et al. [22], cpenHuii cpok
MeXIy Je0I0TOM ¥ YCTAHOBJIEHHWEM IMarHo3a coctaBui 9 6
net (ot 0 mo 21 roma).

KIIMHMKO-MONEKYISIPHO-TeHETUYECKHUE COIIOCTABICHUS U
npaHHele MPT pacmmpunu npeactaBieHUs] 0 XapaKTepUCTH-
kax FOBI. DT1o Kacaercs, B YaCTHOCTH, TIEPBBIX MPOSIBIECHUI,
OKa3aBILKUXCS 00jiee Pa3HOOOPA3HBIMU M HeCTIelIM(DUUHBIMU,
yeM cuutanoch. B rpynme 29 6oabHbix KOBI, odcnenoBanHoi
P. Ribai et al. [22], cambIM yacTbiM (66 %) ObLIO HAYaJIO C TICHU-
XUYECKUX U KOTHUTUBHBIX PACCTPOMCTB (KaK y HAIIUX MPO-
6aHnoB C. u M.). YV oTaeabHbIX OONBHBIX 3TOH TPYIIbI Mep-
BBIMU MTPU3HAKAMU OBITH aTaKCHsI, MUOKJIOHUYECKUI TPEMOD
rOJIOBBI, TICUX03, TsKelas aJIKOroJIbHAsE M HapKOTUYECKas
3aBUCUMOCTD (BO3MOXHO, HADKOMAHUS Y IBYX YWICHOB CEMbU
C. obuta pebrotoM bI), a Xxopenueckue TMIEPKUHE3bI ObLIN
HayajJbHBIM CMMITOMOM TOJIBKO B TPEX CIy4asix ¢ Ie0I0TOM
Oonesnu B 18—20 neT (kKak y An-st M.)

G. Yoon et al. [37] onucanu Tpex 00abHBIX ¢ paHHell FOBT
(uncno LIAT-moBropos 120, 100 u 93), y KOTOpBIX MEPBBIM
MIpU3HAKOM ObLTa 3aIepKKa PeYeBOT0 Pa3BUTHS, TIPEAIIECTBO-
BaBIlIasl IBUTAaTeIbHBIM CUMIITOMaM 110 MEHbIIIEH Mepe Ha JBa
T071a; 3aTeM Pa3BUJINCH IM3aPTPUS, TOBEICHIECKIE PACCTPOIA-
CTBa, a TICPBBIM JIBUTATEIbHBIM HapyIlIeHNEM OblIa aTaKCHsl.
Onucana paHHss IOBI ¢ yncnom LIAI-mosropoB 108, mpu
KOTOpOIi TIepBBIM MPU3HAKOM OBLITO Y4YallleHHOE MOpTaHue, a
TUITUYHBIE CUMIITOMBI IPUCOEANHUINCD JIMIIb [[BA TONA CITy-
cta [36]. Manudecranuio OB mMoryr cnpoBoiMpoBaTh
MeIMKaMEeHTO3HbIE TIPENapaThl: Y peOeHKa BOCbMHU JIET C CUH-
JIPOMOM TUIEPaKTUBHOCTU M AeduUMTa BHUMAHUS MoOcCie
Ha3HayeHUs TCUXOCTUMYJIATOpa HeaM(eTaMHUHOBOIO psiaa
MeTuIheHnIaTa 3a YeThIpe HeNleIN YTPaTHINCh TOHKHE JIBUTa-
TeJbHbIE HABBIKU, PA3BUIMACh OU3APTPUS, MHTEHLIMOHHBIA
TpeMop, TMITOTOHUS, COXPAaHUBIIKECS MOCIe OTMEHBI Mperna-
para; Toraa xe crajao u3BectHo o bI'y otua. ¥ pebenka oOHa-
PYXWIM MYyTallM0 TeHTUHITUHA ¢ 75 moBTopamu. Takoii
3¢ deKkT aroHucToB AodaMuHA HAZO YYUTHIBATH MpPU MX
Ha3zHaYeHUU JuuaM ¢ puckom bI [32].

A. Gambardella et al. [7] HaOMIOmaMK TEBITUICTHIOW OOJb-
HYIO, C LIECTH JIET CTpaJaBIIyl0 MPOrpeccUupyronieid MUOKIO-
HYC-2MUJIETICUEN; POAUTEIN ObUIM 3I0POBBI, HO TETKM OTIA
MpeAnoaoXuTeNbHO cTpaaaiu bI, B cBsI3u ¢ yeM pebeHKy Mmpo-
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Benu JAHK-guarnoctuxky bI' u oOHapyxwuniu myrauuio co 115
NOBTOpaMU. MI3BECTHBI M ApyrKe paHHUE CJIyyau ¢ O4EHb 00JIb-
LIMM YUCJIOM MOBTOPOB [9, 25, 35].

ATumnyHas KapTUHA U HAnOOJbIIIEe YUCITIO TIOBTOPOB OTHCAHBI
npu Hanbonee paHHux ciaydasax FOBIL J. Milunsky et al. [17]
nuarHoctupoBaiu FOBI y matunetHeii 1eBOUKM, ¢ pOXACHUS
BOCITMTHIBABIIIEHCS B TIPUEMHOI cemMbe. B monTopa roma y Hee
MOSIBUIACH «KOCONAMOCTh» (IUCTOHUSI), OBICTPO YTpaTHjach
Xomb0a, pa3BUIICH AM3APTPUs, 3aTeM aTaKCUs, MUOKJIOHUM,
pacctpoiicta motanus. MPT B 1Ba roa O6bu1a HOpMaIbHOM, B
TP rojia OTMEUEHBI BhIPAXXEHHAs aTpodusi MO3xkeuKa U paciin-
peHHbIit [V xxenynouek. K 3,5 ronam neBouka Obiia Ha 30HI0-
BOM MHUTAHUM, B YEThIpE TOfia TMOSBWINCH XOpen(hOpMHbIE
TUMepKIHe3bl. BhIsiBIeHHAs MyTallMsl TEHTMHITUHA cofiepKana
265 (!) HAT-nmoBropos. TTocne ycTaHOBIEHMS IMarHO3a CTAI0
n3BectHO o bI' y Guonorndeckoro otua. ¥ Apyroil 1eBOUKH,
nMeBlIel MyTaluio ¢ 214 moBropamu, 00JI€3Hb MPOSIBUIIACEH B
TpU Toja Smuierncueil u perpeccoMm passutusi; npu MPT
BBISIBJIEHB KOPKOBO-TIOIKOPKOBAs aTpohuist, aTpohust MO3XKed -
Ka ¥ 0a3abHbIX TaHTIKEB [27].

S. Sakazume et al. [24] HaGmonany aeBouKy, y Kotopoii KOBI'
MaHU(eCTUpoBaja B IBa roga HEYCTOMYMBOCTHIO XOOBOBI U
quzaptpueit; mpy MPT moMumMo mopaxkeHus 0a3anbHbIX TaHT-
JIeB BbISIBIICHA Ipy0Oasi aTpous yepBs ¥ MOJYIIAPUIA MO3KEU-
Ka; MyTaius cogepxaia 160 moBTropos, mpuyeM Obijia yHacle-
JIOBaHA OT MaTepH, UMeBIIeH MyTaLuio ¢ 60 MOBTOPaM.

CxomHoe HaOmomenne mpuHamiexkuT FE Nahhas et al. [18]:
JeBouka 3abonena B 3,5 roma (MepBbIMM CUMIITOMaMU ObLIU
paccTpoiicTBa KOOpIVHAIMU U AMU3APTPUS) U yMepia B CeMb
JIET; YKCJIO MOBTOPOB y pebenka 130, y 3abonesieii B 18 ner
Matepu — 70. B AByX mocneHUX ONMUCAHUSIX CAMU MaTepy CTpa-
namu FOBT, kak B Hameit cembe C.

FOBT moxkert pa3suthes u mpu uncie LIAI-moBTopos MeHee 60
[15, 22, 23, 33], xo BI' B3pocibix ¢ uncaoM moBropos bosee 60
He onvcaHa. B Beioopke P. Ribai et al. [22] nonst FOBI ¢ 45—58
MOBTOPAaMHU OKa3ajach HEOXUIAHHO 6OMbIIOI — 46%, OMHAKO
3TO OBUTH TOJBKO OOJBHBIE ¢ MebroToM B 15—20 et (Kak Hamt
nanueHT An-it M., MeBLIMIA MyTaLMIoO ¢ 57 OBTOPaMU).

HacnenoBanue FOBI' oT 60abHBIX MaTepeil, UMEIOIIee MECTO
B ceMbax C., M. u P., cumraercs pemkum, 0coOEHHO IIPH
Hayaje 0OJIe3HW B TEUCHUE TIEPBOTO NECATUNETHUS XU3HU.
Hons ciayvyaeB ¢ MaTepuHCKUM HacjieqoBaHUEM HEOObIYHO
BbicoKa B BeiOOpke P. Ribai et al. — 25% [22], Ho 3TO TOXE
TOJIBKO CIy4Yau ¢ Ae0r0TOM Ha BTOpoM aecsatuieTun (14—20
JIeT); aHTUIMIALMS 10 BO3PACTy Hayaja B 3TOW BHIOOpKE
cocTaBuJia MpU HacJIef0BaHUM OT MaTtepu 18 + 9 jiet, ot oTia
— 25 £ 11 ner. B cembe, onucannoii F. Laccone u W. Christian
[12], ObL10 MATH 310POBBIX CUOCOB U ABE OOJNBHBIE CECTPHI C
YUCJIOM TTIOBTOPOB 66 1 57 1 HavyaioM Gose3Hu B 16 jet u 23
rofia COOTBETCTBEHHO; MYTAHTHBII ajulesb YHACJEN0BaH OT
3[I0POBOII MaTEPH C MOTPAHUYHBIM YHUCIIOM TTIOBTOPOB 36, Ipy-
rux ciay4yaeB bI' B cembe HET. ABTOPBI OOBSICHSIOT 3TY CUTYa-
LI1I0 TOHAJHBIM MO3aulu3MoM y Matepu. Ciydan MatepuH-
CKOTO HacjeloBaHUSI MyTallMii C YUCJIOM TOBTOPOB OOJIbIIE
100 exuumynst [18—20, 24]. B nadmonenun M. Nance et al.
[19] ynacnemoBaHHas OT MaTepu MyTauus comepxana 250
moBTOPOB (!), ee BbIsSIBAEHUE MOTPEOOBATO OCOOBIX METOAMYE-
CKUX TIOJIXOJIOB.

Paznoo6pasue KOBT, ocobeHHO paHHE, MPOCIeKUBaeTCsI U B
n3MeHeHusax MPT, kotopble 4acTo He OrpaHMYMBAIOTCS TIOPa-
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JKeHHMeM 0asanbHbIX TaHmmeB [17, 23, 24, 27]. Bmecte ¢ Tem
MHOI/1a NopaXeHne 6a3aJbHbIX FAHIIMEB HE BU3YaIU3UPYeTC,
Kak y 6patbeB M. C.A. KiomHukoB 1 coasT. [3] omucanu
0osibHOrO ¢ AeboToM B 20 JIET, Y KOTOPOrO €IMHCTBEHHBIM
u3MmeHeHueM MPT 0Obuia areHe3ust MO30JIMCTOrO TeJia, He CBSI-
3aHHas ¢ bI.

Yro kacaercs orcyrctBusi BI' B ceMbe, TeopeTMUeckKd 3TO
MOXeET OBITb CBSI3aHO C MyTalMell de novo; omnucaHa Takxe
HEIoJIHasg TEHEeTPAHTHOCTb I€Ha, CBSI3aHHAs ¢ aJUleNsIMU
norpaHMYHON TMHbL. OIHAKO TaKKe CUTYalluK KpaitHe peiKH,
M Ha IpaKTUKe HeceMelHbIi XapakTep bI' 0ObIYHO sIBsIETCS
KaXYIIMMCS, CBSI3aHHBIM C HEMOJHBIMU CBEAECHUSIMU O POJ-
CTBEHHMKaX, OIIMOOYHBIMU AMATHO3aMH, a TAKXE ¢ HEPEIKO
npu FOBI' curyanmeii, Korma Gone3Hb peOeHKa orepexaeT
Hayaso Ooye3HM Yy poauTes. bojbllioe 3HaueHUE HUMEET
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Juvenile Huntington’s disease (JHD) manifests in [#—2"
decades of life and accounts for 2—-9% of all cases of
Huntington’s disease; its pathogenic mechanisms are related to
genetic anticipation and imprinting. Typical features of JHD
are akinesia and rigidity, and paternal inheritance and hunt-
ingtin mutations with particularly large number of CAG repeats
(> 60); however, atypical cases exist, and maternal inheritance
is possible. We report 6 families with 7 JHD cases confirmed by
DNA testing; 4 patients, including two brothers, were clinically
examined. Three patients, one of the brothers among them, had
an akinetic-rigid form with onset at 7—8 years; in the second
brother the disease manifested at 20 years as a hyperkinetic form
of the disease without dementia. This patient had mutation with
57 CAG repeats, while in the rest six patients the number of

repeat copies varied from 63 to 81. All cases were familial, and
anticipation in families was evident; in one child with JHD the
disease manifested 4—5 years earlier than in the father, and in
another family grandfather first noticed symptoms at 60 years, 6
years after the JHD onset in his granddaughter. Such cases
‘mask’ dominant inheritance and complicate the diagnosis.
Three families showed rare maternal transmission of JHD: one
of the affected mothers had JHD, and in two mothers the dis-
ease developed at 27—30 years and lasted for 3-9 years. In 4
clinically examined patients, JHD was supposed 7—18 years
after its onset which shows underestimation of the disease in
practice. JHD should be considered even in seemingly non-
familial cases, and DNA testing for huntingtin mutations
should be used more widely.
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Ommienroaornd B Poccun:
K 100-1eTtuuro Poccuiickom
IIPOTUBOSNWJICIITUYECCKON JIUTU

B.A. Kapmos

Mockosckuii zocydapcmeennbiii meduko-cmomamonoeuueckuii yrugepcumem (Mockea)

ayuHoe uccienoBaHue anuiencuu B Poccum
Havasoch ¢ A.fl. KoxkeBHUKOBA, BBICTYIUBIIETO
21 auBapst 1894 1. Ha 3acenaHum MOCKOBCKOTO
o0lecTBa HEBPOMATONOTOB M TICUXUATPOB C
noknagoM «Ocobast popMa KOPTUKAIBLHOM 3IHu-
nericun» (epilepsia corticalis sive partialis continua). B s3Tom
Jokyiane ObLIO He TOJbKO MPENCTABICHO OTMCAHUE KIMHUKA
3a00JieBaHUs, HO U JaH HEMPEeB3OWACHHBIN KIMHUYECKUN
aHaJI3 ero MEXaHMU3MOB. YKe MPeTOKEHHBIM UM Ha3BaHUEM
3a0oneBaHust A.fl. KoxeBHUKOB (DaKTMUECKM MOATBEPIUIT
BBIIBUHYTOE J[)KEKCOHOM MOJIOKEHUE O TOM, UTO SMUIETTH-
YecKMi MpUMAN0K OTpaxaeT COOBITUS, MPOUCXOASLINE B
CepoOM BEIIECTBE TOJIOBHOTO MO3ra, a MMEHHO B MO3TOBOI
kope. A.Jl. KoxeBHUKOB 0c000 MOAYEPKUMBA, YTO JaHHAs
(bopma 3muIencuy OTIMYaeTCs OT OOBIYHON HaTUYKMEM Ooiee
MSTKHUX, HO 3a4aCTyIO TIOCTOSTHHBIX TIPOSIBICHUI — 04arOBBIX
KJIOHMYECKUX CYIOPOT, OTCIOJA COCTaBislollee Ha3BaHME
anuaencuu: epilepsia partialis continua. «CnempoBaTesbHO,
MOXHO CKa3aTh, YTO y HAIIKX OOJIbHBIX CYTOPOXHBIH AMUIET-
TUYECKWIi MPUIIALOK HE MPEKPalaics, a ObLT MOCTOSHHO B
Oosblliell WM MEHbIIEH CTEMeH, TUM O00JIe3Hb HAIINX
MalMeHTOB Pe3KO OTaMYanach OT OOBIKHOBEHHOW THUITMYE-
CKOW KOPTUKAJIbHOU 3MMjIenicui». TakuMm o0Opa3oMm, ¢ cero-
THSIIHKUX MO3ULMI oueBUIHO, uTO A.fl. KoxXeBHMKOB (hakTH-
YyecKy OMNucal MaplUalbHbI MUIECNTUYECKUI CTaTyc Kak
OCHOBHOE TIPOSIBICHUE KOXEBHUKOBCKOU SMUJIETICUY.

Hpyroii kpynHblii Bkian Obi1 cienaH B.M. bextepeBbiM.
Nmenno B Poccun, B ero nabopatopun ObLIO J0Ka3aHO, YTO
Ba30MOTOPHbIE HAPYIIEHHUS SIBJSIIOTCS He MPUYMHOMN, a Clel-
CTBMEM SIMUJICNTUYSCKOTO TMPHUCTYNa, M, TAKUM 00pa3oM,
OITPOBEPTHYTa Ba30MOTOpHAsl KoHuenus HoTHarens o mpu-
Mmagke KakK IPOSBICHUM MEATCIbHOCTH SIIMJICIITUYECKOTO
CYIOPOKHOTO 1IeHTpa B BapoiueBoM Mocty. Lluporta moaxoma
B.M. BexrepeBa K anuiencuy MposiBUIACH TAKKE B TOHMMa-
HUM COLMATbHON 3HAUMMOCTU 3TOH MpobaeMbl. OH cozgan
TIePBYIO B MUPE CIICLIUATbHYIO OOJbHULLY «IUISI SMUANEIITUKOB» U
OTCTauBaj TIpaBa 3TUX MALMEHTOB B obiuecTBe. biaromaps
aktTuBHOcTH B.M. BexrepeBa B Poccun yxe B guBape 1910 t.,
gepe3 YeThIpe MecsIa Tocye co3nannst MeXIyHapOIHOU JINTH
60pb0OBI C 3nuencueit, Oblia ocHoBaHa Poccuiickast mpoTUBo-
SMUJIETITUYECKAs JIUTA, CTOJIeTHE KOTOPOil HEMaBHO TOpKe-
cTBeHHO oTMmeyvanoch B CaHkT-IleTepOypre Ha KoHrpecce,
MOCBSIIIEHHOM 3TOMY BbIIAIOLIEMYCS COOBITHIO.

MexaHu3Mbl SMUJIENTOTeHe3a MONYYMIN Pa3BUTUE B TPYHaX
B.A. Myparosa (1900 r) AHanu3upys 0HO U3 BaXKHBIX MPO-
SIBJICHUI SMUJISTITUYCCKOTo MPUCTYNAa — aypy — OH MPUIIEN K
BBIBOJLY, YTO OTCYTCTBHUE ayphbl B MPUITATIKE OOBSICHSIETCS TBYMS
(bakTOpamMu: pacrosiokeHUeM ovara B HEMbIX 00JACTsIX MO3ra
WY OYEHb BBICOKOW «3MUJIENITOTEHHOCTBIO MO3Ta», B PE3yJib-
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TaTte 4ero BMeCTO HaYaJIbHOTO MeCTHOTO 3(ppeKkTa cpa3y MOKeT
pa3BUBAThCsl OOIIECYIOPOKHEINA MPUIAToK. TakuM o0pa3oM,
OBLT TIOCTABJIEH MPUHIMITUATBHBIN BOIIPOC O 3HAYEHUH 09aro-
BOT'O AMUJIENITOTEHHOTO pa3apakeHusl B IPOMCXOXKIACHUN TeHe-
PaNM30BaHHOTO SMIICTITHYECKOTO MPUIIAKa.

K coxaneHuio, HezacayXXeHHO 3a0bITHIMUA OKa3aJluCh OIMyOJIM-
KoBaHHbIe 30—40-X rogax MpoIIOro CTONETUSI U UMEBLIME KOH-
uentyanbHblil ypoBeHb padoThl E.K. Cenma. INpencraBneHHas
UM KOHILEMIMs Oblla OCHOBaHA HA OOIIMPHBIX KOMILIEKCHBIX
UCCIIEIOBAHUSAX pa3TMIMii TyMOPAIbHBIX MOKa3aTteseil y 00/1b-
HBIX SMMJIETICKEH B IMHAMUKE, a UMEHHO B MEXTIPUCTYITHBIA 1
TIPEATIPUCTYITHBINA TIePHONBI 3a00JIEBAHMS, a TAaKKe BO BpeMs
camoro npuctyna. E.K. Cenn paccmarpuBai anuiencuio Kak
CIIOXHBIN TpoLiecc OOPbObI MPOTUBOMONOKHbIX TEHASHUUI —
MATOTeHHBIX ¥ KOMITCHCATOPHBIX. BOJBIION STIMIenTHIecKuit
MPUMAIOK — 3TO CPBIB BCEX KOMIIEHCATOPHBIX MEXaHU3MOB, a
SIBJICHUE TEKOMITEHCALIMM — TIPUCTYI petit mal ¢ MTHOBEHHBIM
BBIKJTIOUEHMEM CO3HAHUSI — SIBIISIETCS BHIPAXKEHUEM TUTIEPKOM-
neHcanyy. TaMHCTBEHHAs <«3MUIETITUYECKas TOTOBHOCTH»
00YCJIOB/IEHA XapaKTepoM U HaMpsDKEHHOCTbIO KOMIIEHCATOp-
HBIX peakLuii, Ompeaesiolux 0JIM30CTh JeKOMIIEHCALUU.
TpynHO MOBEPUTH, UTO 3TO KOHLIETILIMS, OTpaXaroliast B U3BECT-
HOM CTEeNeHM CYIIHOCTb HEHPOhU3MONIOrUM STUICTICUH, Oblia
cosnana E.K. Cenmom B noasiekTposHiiedanorpauueckyio apy
M3y4eHMS SIIIETICKK B Poccuyt TObKO Ha OCHOBE MCCIIENOBa-
HUS TUHAMUAKY OMOXMMITIECKHX TTOKA3aTeNei.

Cronp Xe KOHUENTYaJIbHOM O0Ka3ajJoCh BBIIBUHYTAsS
C.H. JlaBumeHkoBbiM B 1940-e¢ rompl yHUTapHass Teopus
MIPOUCXOXACHNUS 3MUICTICUH, B OCHOBE KOTOPOIi, KaK ToJia-
rajl aBTOp, BCETa JICKUT pa3IMIHOe CoOUeTaHUEe IBYX (haKTo-
POB — KOHCTUTYLIMOHATBHOTO (TIPEIPACIIONOXEHNUS) U K30~
TeHHOro (0OBIYHO OpTraHMYecKoro) mopaxeHus mosra. B
CHUJTY 3TOTO BCEX OOJBHBIX SMUJIETICUE T MOXHO PaHXHAPOBAaTh
B KOHTUHYYM, Ha OJHOM KOHII€ KOTOPOrO HAaXOAUTCH, €CIU
TOBOPUTb COBPEMEHHBIM SI3BIKOM, MAWOMATHYecKas, a Ha
IPYrOM — CUMIITOMATHYeCKast SMUJICTICHUS, a MEXIY HUMH —
KpUIITOTeHHAsT anwnencus. MHTepecHO, 4TO ¢ TeUyeHHEM
BpemeHu KoHuenuus C.H. JlaBumeHKoBa He TOJbKO He
TepsieT CBOEro 3HaueHMs, HO, HA0OOPOT, MPUOOpPETAET BCe
OOJBIIIYI0 3HAUUMOCTb, MOJydast HOBBIC ITOATBEPXACHUS. B
CBSI3M C 9TUM HeJb3sl 3a0bIBaTh 3aMeYaTebHOIO KIMHULM -
cra XauMm-bep IepmonoBnya Xomoca, co31aBIIETO UPKYT-
CKYI0 HEBPOJOTHUYECKYIO IIKOJY, PYKOBOJACTBO MO HEPBHBIM
00JIe3HAM KOTOPOTO BBIACPIKATIO SN M3TAHMI U B TCUCHHE
JeCATUICTHI OBITIO HACTOTBHON KHUTOM KaxKIOro HeBpOIIa-
ToJiora (Tak paHee Ha3blBajics KIMHUYECKUIT HEeBposor). B
nepuon, korna reHetuka B CoBerckom Corose Oblna 00b-
sBieHa OypxyasHoil Haykoii, X.-b.I. Xomoc crosini Ha
CBOEM: €CTh TeHeThueckas hopMa AMUICTICUM — TeHyWHHAas
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snutencus. B Te BpeMeHa Hamo ObIIO0 UMETh OOJIBIIOE MYyXKe-
CTBO, YTOOBI BBICTYIUTh TIPOTUB AUPEKTUB MAPTUKM — 32 3TO
MOXHO OBIJIO MOTIATUTHCS HE TOJbKO Kaphepoid.

bBosbioe 3HaueHNEe B MTOHUMAHUK MEXaHU3MOB SMIJIETITOreHe3a
ceirpamn - pabotel  H.II.  BexrepeBoit  (JIenmHrpam) u
I'H. Kpsrkanosckoro (Mocksa). TI'H. KpbixkanoBckuii
Ha 0a3e aKcrepuMeHTaIbHBIX MccaenoBaHuit, a H.IT. bexrepea —
Ha OCHOBE CTePEOTAKCHICCKIX MICCIICIOBAHMIA Ha YETOBEKE TOKa-
314 POJIb SMUJICIITUYECKOTO OYara B KOPEHHOW IEPECTpoiKe
pexkrMa (PyHKIIMOHMPOBAHMS MO3ra. MaKTUIECKH 1 TOT U IPYToit
YCTaHOBIUIM, €CITM TTOJTb30BaThes cioBamu H.I1. bexrepeBoii, uto
SIWJIENTUYECKUI Oyar <«ympaBisieT OesTeNbHOCTbIO MO3ra»
(«meTepMUHaHTHBII ovar», o [.H. KpbpkaHoBckoMmy).

Tema, kotopoit B 1957 1. 3aHsca s, «[lapaauy Tomma», Oblia
MePBOI AMUIENTONIOTMYECKOl TeMoii B HCTUTYTE eauaTpuu
M3 PC®CP u, BuauMo, cpeau APYruX HEBPOJIOTHUECKUX
yapexneHnit Mocksel. HekoTopoe BHIMaHUE SITUNCTICUN Y-
J7a WM3BECTHBIM HEeTCKMii mcuxuatp mnpodeccop I[pyHs
EdumoHa Cyxapesa, KoTopasi 03BoJIMIa MHE XOIUTh Ha €e
amOymaTtopHbIe TTpreMBbl. MaKTIIecK!, OHa ObITa MOMM IIep-
BBIM YUHTEJIEM TI0 IPaKTUYECKOI anumnenTonoruu. Bripoyem, B
Wuctutyre neuxuarpun M3 PCOCP 6bi1o oTneeHue, Kyma
TOCITUTAT3MPOBATICh OONbHEIC SIMICIICHEll W TAe Belach
paboTa 1O W3YYEHMIO ONWICNICUU U e¢ JICYCHUIO.
AMOynaTopHble 60JbHbIE HAOMIOAATUCH U JIEYMIUCH B TICUXU-
aTpUUECKMX MMCITaHCepaX, M, KaK CICACTBHE, MOXMU3HEHHO
HOCWIIN «SIPJIBIK» TICUXMYECKMX OONBHBIX. B mocnemyrormme
rolbl TCUXUATPbl «BBIPACTUJIM» CBOEro SMUJENTOJ0ra
Autexcannpa MBaHoBmua bosmbipeBa, BO3IIaBUBIIETO SITHIICII-
Tojornuyeckue otaeaeHus WMHctutyra mcuxuatpum M3
PC®OCP, 3ammTHBIIEero JOKTOPCKYIO IUCCEPTALIUIO 10 U3Me-
HEHMSM TICUXUKH B Ie0I0TE SMIJICTICHH, a HEBPOJIOTH — MEHSI.
B 1969 . g 3ammTuil JOKTOPCKYIO TMCCEPTALMIO HA TeMy
«DnunenTuyeckuit cratyc». Peanuzanus paszpaboTaHHOU
MaTOTeHETUIECKOI Teparyl TI03BOJIMIA CHU3UTD JICTATEHOCTD
IpY SMUIENTAYECKOM cTatyce ¢ 25 10 7%.

[MpuHuMIMANTbHOE COOBITUE CIydmnoch B 1967 L. peleHueM
Ipesuauyma AMH CCCP 6bi1a co3nana IpodnemHast Komuc-
CHSI COIO3HOTO 3HAUEHWUS IO SIMICTICUM, BO3IJIaBIsIeMast BEITH-
KOJICTTHBIM KJIMHULIMCTOM ¥ Y4eHbIM-HEBPOJIOIOM, aKaJeMUKOM
PAMH CCCP, mnpodeccopom Iletpom MuxaitnoBuuem
CapaXUIIBIIH. DTa KOMICCHUS CO3BIBAIACH PETYIISIPHO ¥ MHOTO
cnenana st pazsutust smunenrtonoruu B CCCP.

B xonue 1950-x romos I1.M. CapamXuuiBuiy opraHu30Bal 1
B MOCJIEYIONIEM MpeKpacHO ocHacTuiI MHCTUTYT aKcmepu-
MEHTAJIbHOM M KIMHWYECKOW HEBPOJOTMM B T. TOMIUCH.
DKCcMepUMEHTAIbHBIN OTAET MHCTUTYTA BO3IJIABUI MOJIOMIOA,
HO OYeHb TaJaHTIUBHIN Helipodusronor Boxka Muxaitnopnu
Okymxasa. B 1964 1. B TOunucu 6buta 0ojibliast KOHbepeH-
uus, nocsgmeHHas 70-netuto I1.M. CapamkuiuBuim, rie
JOCTaTOYHO COJIUAHO OBUTM MPEICTABICHBI 3MUICTITONOTH.
MHe mocuacTIMBIIOCH ¢ 70-X TOTOB OBITH WIEHOM U 3aTeM
3aMecTuTeneM mpeacenatenss I[IpobieMHoil KoMuccuu Mo
SMWJIETICUU, B CBSI3M C Y€M S 4acTO BCTpedYalcs M 3aTeM
moapyxwics ¢ Ilerpom MuxaitmoBudem. OH OBIT BBICOKO-
00pa30BaHHBIM M MHTEPECHBIM YEJIOBEKOM, TOJYYMBUIMM
MeauIHcKoe o0pazoBanue Bo @paniuu. [letp MuxaiinoBny
OBUT  eMMHCTBEHHBIM MpPEACTABUTENICM SIIMICITONIOTOB
Coserckoro Coro3a, TpUHUMABIIUM (PaKTHUECKOE yIacTHe B
cocrapieHnr CioBapsi 3MUIENTOJOTMYECKUX TEPMUHOB TTOJ
pykoBomcTBoM [acro.
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[lepenoBbie pybexxu Toraa 3aHUMal U JICHMHIpaaCKUii MHCTH -
TYT HEWPOXUPYPTUHU, TI€ SIUIETICHS ObLIa OMHOM 13 OCHOBHBIX
TeM uccrnenoBaHuii. HemocpencTBeHHO B TOCIEBOCHHbIE TOMBI
B 9TOM MHCTUTYTE, BO3MIaBIsieMoM Toraa npodeccopom B.M.
VrpioMOBBIM, TPUMEHSTMCH XUPYPTUUECKHE METOMbI JICYEHUSI
SIUIETICUU, HO 3TO ObLIM B OCHOBHOM OIE€paLliy Ha OTKPHITOM
Moare. [To3xe MHCTUTYT ObLT OCHAIIEH COBPEMEHHOI ammapa-
TYpOIi, B YaCTHOCTH, MCITOJb30BAIUCH C 1IEJIbI0 MIEHTU(hUKA-
LAY 3MAJIETITUYECKOTO OYara MOorpy>KHbIE JIEKTPOJIbI IS CTe-
peoaieKTpoaHLedanorpapuu U CTepeoCTUMYJISILIUU.

Ha wmoit B3misiz, 0CHOBHOM BKJIaz B MaTO(QU3NOIOTHIO SMMIIET -
cuu  ObIT caenaH B 3TOM MHCTUTYTe TaTbsHoii CepreeBHOI
Crenanosoit 1 Kupuiiom Bragumuposudem I[payeBbiM. B nx
Tpylax TMOJNyYuia pa3paboTKy KOHIEMIMS SMUIETITUYeCKON
CHCTEMbI, KOTOPasi 0Ka3ajlach BeCbMa II0IOTBOPHOM 1 MOy -
Jla nanbHeliliee pa3BUTHE B HAIMX MCCIeNOBaHWSX. Bbilo
MOKAa3aHO, YTO OCHOBHOE 3HaYeHME B (POPMUPOBAHUH TOTO MITI
MHOTO SIWJIEHTUYECKOTO MPUCTYIa MPMHALIEXKUT SIUICITH-
yeckoii cucteMe. Hamm B KIMHUKO-HEHPODU3NONOTIECKIX
HCCIICTOBAHISIX BIIEPBBIC YCTAHOBIEHO 0YATrOBOE MTPOMCXOXKIIE-
Hue 0eccylopOXKHOrO TeHEPaTU30BAHHOTO AMUICTITUYECKOTO
npunaaka — abcanca (Kapsios B.A., OsHaranoB B.C., 1987),
YTO ONEpenwio Ha NECITUICTHE 3apyOeKHbBIE ITyOIMKAIWM.
[To3xe ObLIO MOKA3aHO, YTO TP OHOM U TOM XK€ 04are MOXeT
BO3HMKATh KaK a0caHc, TaK M CIOXHBIA MapLuaIbHbIi OO
JPYroii TMITOMOTOPHBIIA TPUTIANOK — TceBroadbcaHe. B HacTosI-
1Iee BpeMsl HaMU BbIIEJNCHA CUCTEMa PerMoOHapHOro adbcaHca U
CHUCTEMa, peaTu3yiolasi TeHepaTu30BaHHbBIN SUIETITHYeCKIIA
TIPUITANOK V OOJNBHBIX C MHUKPOIM3OHTOTEHE3MEH, a MMEHHO
NpedpPOHTATIBHOI HePOHAIbHOI SKTOMUEH.

B mocneayomeMm B Hallux HCCIeIOBaHUSAX ObLT CaelaH
AKLEHT Ha MEXaHM3MaX MPOTUBOAIIICTITIUECKO 3anTh. B
X0l KIMHUYECKMX U 3KCIIEPUMEHTATbHBIX HCCIIEI0BaHUM,
BIEPBbIC YCTAHOBJIECHA POJb MPe(MPOHTANBHON KOPbI Kak
KJTI0UEBOTO 3B€HA CUCTEMbI TIPOTUBOIMMIEIITUYECKON 3aIlln-
oI (Kapnos B.A., 1974; Kapnos B.A., [lerpenko C.E., 1980).
Ha mocnennem aTame 370t paboThl COBMECTHO C Mpodecco-
pom B.B. The3nuukum (Hayunsiii neHTp HeBposnoruu PAMH)
C MCTIOJIb30BAaHMEM METOJIa MHOTOIIIATOBOM TUITOJIBHOM JIOKA-
muzauun  (MJT) u pasnenbHoro aHanusa craiika v mocie-
CTHAKOBOM MEIJICHHOI BOJHBI YKa3aHHBIC TaHHBIC HAITN
noinHoe moxaTtBepxkaeHue (Kapmos B.A., [Hesmmukwmii B.B.,
2000, 2008).

B 50—60-¢ roapl mpomuutoro croietusi B CoBerckoMm Corose
c(hOpMUPOBATOCh HECKOIBKO MOIIHBIX SIMICITOIOTHUECKUX
IIKOJI, B CBOIO OYepeib OPraHM30BABIIMX KPYITHBIE peTHOHAP-
Hble AMWIENTOJOrnYeckre LeHTpbl. O TOMIMCCKONM IIKoJe
obuto yxe ckazaHo. Ha VYpane B CsepanoBcke (HbIHE
ExareprHOypr) cooTBeTCTBYIOIIAS 1IKOJA (IIEHTP) ObLIA CO3-
JaHa 3aMeyaTeJlbHbIM HEBPOJOTOM M HEHPOXUPYProM
Hasunom IpuropseBuuem [ledepom, pazpabaTbiBaBIIUM
xupypruto BucouHoit sanunencun. J.I. [edep 3aHumanca n
«IMaHUedanbHON anuiencueii». OH 6bUT OCTPOYMHBIM YeJo-
BEKOM, XU3HETI000M, MHOTHE €T0 BRIPAKEHUS CTAIN KPhIIa-
TeIMH. OH BOCTIMTAJ PS TATAHTIMBBIX YICHUKOB, BO3IIaBUB-
mux Kadeapsl, KiuHukU. OguH u3 Hux — JleB HukonaeBuu
HectepoB, ¢ KOTOpeIM Hac CBsI3bIBajia OOJIbIIAs B3aMMHas
cummatust. Jles Hukonaesuu Bosriasui B KyiiObiieBe (HbIHE
Camapa) Kadenpy HEBpOJIOTHM, KOTOPYIO peBpaTUI B Kaden-
Dy HEBPOJIOTUY U Helipoxupypruu. OCHOBHOI Hay4YHOU TeMOI
Obu1a BMUJIENICUSI, a HEUPOXUPYPTUUECKONH — XUPYPrUsl SIU-
nencun KoxeBHukoBa. PaHo u Tparumyecku obOopBanach
KM3Hb ATOTO TATAHTIMBOTO YEIOBEKa.



UCTOPUS

N3 yuenuxos JI.IN [ledepa eie xouy ynoMsHyTb pogeccopa
[Opust UnHOKeHTheBMYa BensieBa, BO3IIABISBLIETO KIMHUKY
B Tiomenu. Bemomunazo 1969 1., korma tam cocTosiiach KoHpe-
peHIMs MO BHUCOYHOHM smuiencuu. KOpuii MHHOKeHTheBUY
MPOAEMOHCTPUPOBAJ CEMUIETHIOIO IEBOYKY C AIETCKUM Lieped-
paJbHBIM TIAPATMYOM U HEKypaOeJbHON SIMUIerncueil, KoTo-
PYIO OH TIPOOTICPUPOBAT TpeMs rogaMu paHee. bolio ynaieHo
BCe MOpaxXeHHOoe MmoJyiiapue (remucdepakromus). Pesyabrar
OBLT YIMBUTEBHBIN: HE TOJIBKO IPEKPATHINCH TIPUITAIKHI, HO
JIeBOYKA 3arOoBOpHMJIA, TIOILIA 3aTeM BO BCIOMOTaTEJIbHYIO
HIKOJYy M y Hee yayulumnach MoTopuka. K coxkaneHuio,
[0.1. bengeBy npunniock B 80-X rogax NOKUHYTh TIOMEHb U
nepeexatb B ATMa-ATy, TIe OH 3aTepsics.

Jlpyrast SnMIenToN0rnyecKas IKoJja — PerMOHaIbHbINA LIEHTp B
Owmcke. Ee coznan npodeccop KOpuit Hukonaesuu CaByeHKoO.
OH craxupoBacs B KIMHKKe camoro [lendunga (HACKOJIBKO s
3Hato, BMecte ¢ A.IL 3emckoit). JlaHHBIE cTepeoTakcuca U
PE3YJILTaTOB OIepaly OOJIbHOIM SMUJIETICHEH OBLTH MCITOJIb30-
BaHbI UM /I pa3pabOTKU MaTO(MU3KOIOTUH SITUIEICUML.

Hecomuennslil BKian B mpobieMy ObUT clielaH YHUKATbHBIM
COBETCKMM HEBPOJOIOM, MOUM OOJBIIUM APYTOM, HbIHE YBBI,
MOKOIHBIM, AnekcanapoM MowuceesnueM BeitHoM. VM Obiin
pPaccMOTPEHBI MPUHIIUTUATBHBIE BOTIPOCHI TATOTEHE3a IUp-
Ka/THO3aBUCUMBIX IMUIETICUI U 0COOEHHOCTH B3aMOOTHOIIIE-
HUS SMWIENTAYECKOTO ovyara M HecrneuubuyecKux CTPYKTyp
MO3Ta TpY SMUJIETICUY CHA U SMUIETICUY 00PCTBOBAHMSI.

B 1991 r. B KueBe cocrosuics mocnenauii mwienym O61ecTa
HeBposioroB Coperckoro Coro3a, TMOCBSIIEHHBIN MapoOKCH3-
MaJIbHBIM COCTOSIHMSIM B HeBposiornu. OH Hayajcs ¢ MOETo
noknana «Knaccudukaius napokKCHM3MaabHbIX COCTOSIHUI B
HeBpoJoruu». 3ateM ObUT 3aciaymiaH pokian A.M. Beiina

Anunenronorus B Poccum: k 100-neTuio POCCHIACKOIA NPOTUBOINMAETUYECKOM MUY

«MexaHU3MBI TAPOKCU3MATBHBIX COCTOSIHU». 31eCh BIIEPBbIE
ObLT MPUMEHEH TEPMMH «MApOKCU3MaJIbHbIA MO3I» U MOCTaB-
JieHa TpobyiemMa, KOoTopas 3aTeM MapauleibHO pa3padaTbiBa-
nach A.M. BeitHoMm 1 MHOI. Pe3ynbTaThl HalMX MCCIeA0Ba-
HUI 00001IEHBI B CTaThsIX U OTAEIbHOI TJTaBe MOETo PYKOBOJI-
CTBa «DIMUJIETICUS Y AeTell ¥ B3POCIbIX, KEHIIUH U MYXUUH»
(B.A. Kapros, 2010).

B 1993 r. B Hameii ctpaHe BO30OHOBMJIO PabOTy HAllMOHANb-
Hoe oTaeaeHue MexXayHapoaHO! MPOTUBOSMUIEHTHYECKON
mura — Poccuiickas mpoTBOSMMIeITAYEeCKasT JIuTa (TIpefice-
natenb — npoceccop ILH. ABaksiH, reHepanbHbIil CeKpeTapb
— npodeccop A.b. TexT), ocHOBHOI1 yrop B paboTe KOTOpoii B
HaCTosIIIee BpeMs YCIICITHO CIe/IaH Ha pa3BUTHE M BHEIPCHUE
00pa30BaTeIbHBIX MPOrPaMM T10 SMUIETICHHM, YTO HAIILIO0 MEX-
JYHapOIHOE MPU3HAHUE.

OtmaBast JOMKHOE PETMOHATBHBIM SIIHJICIITOJOTHICCKIM
LIEHTpaM, S XOTeJ OBl 3aKOHYKTH CBOI paccka3 0030poM pado-
Tl MOCKOBCKOT'O IIEHTpA.

B MockBse Kak Meranosnuce (IJ1aBHbII HEBPOJIOT ropoja — Mpo-
tdeccop A.H. boiiko) HaiineHO Apyroe pelieHWe: CO3daHbI
OKPYXHbIE SIMICNTOIOTMYECKUE KAOMHETBI, K HACTOSILIEMY
BPEMEHU YKOMILIEKTOBAaHHBIE KBaJTM(UIIMPOBAHHBIMU 3ITH-
nenrtonoramu. Ha 0asze KpymHeWIIMX MHOTOMPO(QIbHBIX
OOJIBHUIT OPraHM30BaHBI TP MEKOKPYKHBIE CITYKOBI 110 311~
JITICMM M TIApOKCH3MaJbHBIM COCTOSIHUSIM, Tje paboTaioT
BBICOKOKBATM(DUIIMPOBAHHBIE CIIEIMANUCTBI. B HacTosiee
BpeMsl MIPOBOAUTCS YKOMIUIEKTOBAaHKME STUX CJIYX0O COOTBET-
CTByIOIIEl armmapaTypoil. HakomieHHBI OMbIT MOKa3bIBaeT
PEHTabeTbHOCTh U 11e16CO00Pa3HOCTh TAKOW OpraHM3alMoH-
HOM CTPYKTYpbI B METarouce.

Konrakrnsii agpec: Bmagumup Anexceesny Kapios — unen-xopp. PAMH, npod. xadenps HepBHBEIX Oone3Heilt euedHOoro (akyibreTa
MocKOBCKOr0 rocyIapCcTBEHHOTO MeIMKO-CTOMATONIOTMYeCKOro YHuBepcuTeta. Mocka 103473, yi. denerarckad, 1. 20/1.
Ten.: +7 (499) 261-10-67; e-mail: neurodis_ msmsu@mail.ru (Mocksa)
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Kadenpa HeBposiornu
M. npo@d. B.I1. IlepBymmHa
sedeoHoro ¢akynprera Ilepmckoin
rocya1apCTBEHHON MEIUILIMHCKOU
akazeMuu uM. akaza. E.A. BarHepa

AA. Illyros

Ilepuckas eocyoapcmeennas meduuunckas akademus um. axao. E.A. Baenepa (Ilepmb)

Konnextue kaenpsl Hesponorin M. npod. B.I1. MepsywumHa neyedbHoro GakynbTeta lepmMeKoit rocyaapCTBEHHON MEIMLIMHCKON akanemuu v, akan, E.A. Barxepa (2009 1.)

adenpa Hesposnorun uM. mpod. B.I1. Ieppymmna
neueoHoro (akynsrera [lepMcKoit rocyaapcTBEHHOI
MeIMUMHCKON akanemuu uM. akai. E.A. BarHepa
UMEET JOCTOMHOE <«TeHEaJTOTMYECKOEe IPEBO»: €e
OCHOBATEJIEM, TIEPBBIM 3aBEIYIOIIMM, OCHOBOTIOIOX-
HUKOM TIepBOi Ha Ypajie HaydyHO-MPAKTUYECKON HEBPOIOTHYe-
cKoit mKojbl 6611 Tipodeccop B.I1. TlepBymH — BOCIMTaHHUK
npoceccopa JI.O. [lapkieBuya, OJHOTO M3 MHOTOYMCIEHHBIX
yueHukoB A.Sl. KoxeBHukosa. [lepmckas HEBpOIOTHS, TAKUM
00pa3oM, SIBISIETCS] BETBbIO MOCKOBCKO-KA3aHCKOI HEBPOJIOTHH.

Bcesonon ITlpokonbeBuu IlepBymnH (27 HosiOpst 1869 . —
21 mexabps 1954 1), ypoxeHen Ilepmu, momyyun BpaueOHOE
obpazoBanue B KazaHckoMm yHMBepcuTeTe B KIMHUKE CBOETO
yauTens, rae ¢ 1894 1. 3a yeTBepTh BeKa MPoILes MyTh OT OPIK-
HaTopa 10 mpuBat-goueHTa. B 1918 1. oH 6b11 yIOCTOCH yueHOi
CTETICH! JIOKTOpPAa MEIUIMHBI 0e3 3alUThl AUCCEepTald 32
MoHorpaduio «OcTphlil MepeaHuil MOTMOMUENUT Y neTeli». B
1904 . B Ka3zanu Bbiien TpexToMHbIi «Kypc HEpBHBIX 0oJie3-
Heip» JI.O. JlapkieBudya — mepBoe OTEYECTBEHHOE PYKOBOJI-
CTBO IO HeBpojoruu. B mpemucnoBum aBrop Hamucam: «S1
UCKpeHHe O/aroaapro accucteHTa KimHuku B.I1. TlepBymmHa:
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€T0 CIelraNIbHbIe Pa0dOThl MO POy KIMHIMIECKUX BOIIPOCOB,
PaBHBIM 00pa30M U TPY/Ibl B TOMOIIb MHE IPY U3TOTOBICHUH K
TIevaT U3aHus, MHOTO ClIoco0CTBOBaN MoeMy «Kypcy» mpu-
HATH TOT BHI, B KOTOPOM OH TIOSIBIIIETCSI Ha CBET». YKe B
KazaHckuii iepuon padotsl B.I1. IepByimHa mopaxaet pas-
HOOOpa3ue ero OOLIeCTBEHHOM AeITeNbHOCTU: B KIMHUKE OH
BeJ JIBa MPUBAT-IOLEHTCKUX YUYeOHBIX Kypca, ObUI TJIABHBIM
BpayoM mepBoii B Poccum j1eueOHMIIBI IS alKOTONUKOB,
OJHMM U3 OPTaHM3aTOPOB ¥ PYKOBOAUTEINEH KEHCKOTO MeIH-
LIMHCKOTO MHCTHUTYTA, CTOSUT Y ICTOKOB Ka3aHcKoro MHCTUTYTA
YCOBEPIIEHCTBOBAHMS Bpayeil, BO3IVIABMISAS B HEM HaydyHO-
y4eOHYIO YacTh ¥ KIIMHUKY HEPBHBIX 0OJIC3HEI.

B Ilepmb B.I1. IlepByiunH BepHyJICS yKe U3BECTHBIM YYEHBIM,
3peJibIM KIIMHULIMCTOM, OTbITHBIM MPENoaaBaTeIeM U OpraHu-
3aTOpPOM 3/paBoOXpaHeHus, Bo3riaBuB B 1921 . xadenpy u
KIMHUKY HEPBHBIX 00Ne3HEH METWIIMHCKOTrOo (aKyabTeTa
[Tepmckoro yHuBepcutera. Bckope oHa craga oOpasioBoi, a
B.I1. TlepBymuH Bo3raBUI y4eOHO-HAYYHBIA OTHEN BY3a,
TIprOOpPET BEICOKUI aBTOPUTET 1 ABAXKIBI BRIIBUTANICS KOJIICK-
TMBOM YHMBEPCUTETa Ha JODKHOCTh peKTopa. MHOTO JIeT pa3-
HbI€ TIOKOJIEHUS MEPMCKUX CTYACHTOB U3Yy4alu HEBPOJIOTHIO C
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npusiaeyeHreM pykoBoacTB B.I1. IlepBymmHa «Cxema uccie-
JIOBaHUSI HepBHOOOMBHBIX» (1927 1), «[lmaH KIMHMYECKOro
nccea0BaHus HepBHO# cucteMbl» (1941 1), «HepBHasg cucte-
Ma u ee 3aboneBaHusg» (1942 ) B.I1. IlepBymuH mMOIOXMIIT
HavyajJxo MEepMCKOM HayJHOI ImKoje HeBpojormu. Kpyr ero
HAyYHBIX MHTEPECOB OBLI IIMPOK: ITOJTMOMUEITUT, MBIIICYHBIC
arpocuu, Helipocuduinc, mopaxeHre HEPBHOI CUCTEMBI TTPU
nejiarpe, apTepuagbHON TUIEPTOHMM, OIMYXOJU TOJOBHOTO
Mo3ra U JIp., — HO OCHOBHOI ITPp00JIeMOH KOJIIEKTHBA Kadeapbl
CTaJl0 U3YYEHUE KIELIeBOr0 3HIedanuTa — HOBOM IS TOTO
BpeMeHM HeliponH(eKIuu. M3ydeHIIo KIeIeBoro SHIeham-
Ta Ha 3amagHoM Ypaie B.I1. [1epByImmH mocBITHI BECh TIEPM-
CKMii Tiepuos cBoell xxu3Hu. Kcratu, eMy mpuHamIexuT mep-
BOE B OTEYECTBEHHOM JINTEPaType ONMcaHKe OOJILHOTO KIelle-
BbIM 3HIIe(anuToM, caefaHHoe eme B 1894 . B Kazanu. Torma
OH OIIMOOYHO UCTOJNKOBA 3a00/IeBaHIE KaK «[IPOrPECCUpPYIO-
11y GopMy IBYCTOPOHHETO HEBPUTA ILJICUCBOTO CIUICTCHUS,
HO TIO3HEE TIePEOCMBICIIII CBOI TMATHO3.

B.II. TleppymmuHa oTAMYaaM BbICOYAilIME TPyAOIIOOUE,
CKPOMHOCTb ¥ MHTEJUTUTEHTHOCTb. OH aKTUBHO yJacTBOBAJ B
001LIeCTBEHHOM XXMU3HU ropojia, M30Upajics AemyTaToM 00J1acT-
Horo CoBeTa, BBICTYHAJ B TOPOACKOI Mpecce IO BOIPOcaM
3apaBooxpaHeHus (okono 200 my0IMKaImii), SBIsIsIch OTHAM
M3 caMbIX yBaxaeMbix noneil Ilepmckoii o0jactu. bbun
HarpaxieH opaeHamu JleHuHa, «3Hak [lToueta», MemansaMu 3a
Tpyna B mnepuon Benukoit OtTeyecTBEHHOW  BOIHBI.
ITpusnekareneH noptper cembu B.I1. TlepBymmna: Maammmit
cbiH, KOpuit, — HEBpOJIOL, TOKTOP MEAMIIMHCKUX HayK, MPO-
eccop, 3aBemoBan Kaempoii B ACTpaxaHCKOM METUIIMHCKOM
WHCTUTYTE, BHYK — KaHIUIAT MEIUIIMHCKUX HAyK, TIPABHYK —
npodeccop anatomuu. Crapimuii cbiH, Hukonaii, — 3KoHO-
MUCT-MEXAYHAPOAHUK, JOKTOpP TYMaHWTapHBIX  HayK
Hopsuuckoro yHuBepcuTeTa M Mpodeccop YHHBEPCUTETOB
OtrraBbl U1 MoHpeassi, aBTop MCCIEA0BATEIbCKUX paboT o
TBOpYecTBe TypreHena u J10CTOEBCKOTO.

B.I1. IepBymmH 3aBemoBan Kadempoir 6omee 30 jgeT — mo
1952 . B 1954 1. oH yen u3 xu3Hu. Kadenpa coxpaHsieT cBeT-
JIyI0 TIaMSITh O 3aMevaTeNbHOM yuyeHoM, U B 2008 T. peleHueM
yueHoro coseta [II'MA kacdenpe HeBpoJOTUM Jie4eOHOTO
(akynbreTa nprcBoeHo ums npodeccopa B.I1. ITepByiuHa.

N3 xmmuuku B.I1. TlepBymmHa BBIIDIO TATH MPodeccopoB
(OI.T. Kyumos, A.A. TIleuepkun, B.P. Oseuxun,
AIl. Uepycanumckuii, FO.B. TlepBymiuH — Muaimuii CbiH
npodeccopa),  KOTopble  BO3IIaBUIM  Kadeapbl B
Hosocubupckom, Actpaxanckom, YutuHckom, Ilepmckom
(cToMaTosI0orMYecKoM) MeIBy3ax CTpaHbl. KaHaumaraMu Meau-
IUHCKMX HayK CTaJIM IEeCTh COTPYIHMUKOB Kadeaphl.

Tax cmoXuioch, 4YTO TMpsIMbIE YYEHWKH TMpodeccopa
B.II. [epByuirHa mo pa3HbIM MpUYMHAM NOKUHYIU [Tepmb u
Ha PyKOBOJICTBO Kaenpoii B JabHENIIIEM 110 KOHKYPCY U30U-
pamich podeccopa U3 IPYruX HayYHbIX LIKOJL.

B 1954—1965 rr. 3aBegoBaHue Kadeapoil OCYyILECTBIISI IPO-
eccop Ommanyun Mouceesny Busen (1892—1970), koTopsrit
paHee BO3IIaBIIsT Kaeapy HepBHBIX Oose3Hell B MxXeBcKoM
MEIUIIMHCKOM WHCTHTYTe. B Hawame 1965 r. B.M. Busen
BBIIIIE Ha 3aCTy>KEHHbII OTIBIX ¥ MOCIEe HEKOTOPOTO Meproa
«bespnactusk» Kadenpy B 1966 I. BO3IIaBWI M30paHHBIA IO
KoHKypcy npodeccop A.H. Ilanmopan. Anekceit HukuroBuy
[amoBan (pom. B 1909 1) — mpencraBuUTeNb JEHUHTPAICKOIMA
(Canxr-ITetepOyprckoil) HEBPOJOTMYECKOM HAyYHOU LIKOJIBI,
MHOTO JIeT TIpopadoTan B BoeHHO-MeIMIIMHCKON aKaaeMuu, a
B 1959 r. opraHuzoBan Kadeapy HepBHBIX OoJie3Hell B
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KemepoBcKOM MEIMIIMHCKOM MHCTUTYTE M 3aBENOBaNl €10 0
1966 1. A.H. IllanoBat ObIT y2Ke M3BECTHBIM YICHBIM, OTHAM 13
nuoHepoB u3ydeHus Ha lanbHem BocToke «pycckoro sHieda-
JIUTa» — KIELeBOro aHuedamura (3a 4To U ObUT HarpaxueH
opaeHoM JleHMHA), aBTOPOM MHOTMX MoOHOrpaduii, B TOM
YHCIIe MO BITIOMCKOMY M SITOHCKOMY 3HIIe(annuTaM, MHOTO-
YHCJICHHBIX HAyYHBIX ITyOJIMKAIWiA IT0 OPYroil HeiponHpeK-
nuoHHoi matojoruu. B Tlepmu A.H. IllanoBan Bo306HOBUMI
MHTEHCUBHYIO pabOTY M0 JajbHEHIIeMy U3YUEHHUIO KIIEILEBOTO
sHUedanuTa B peruoHe 3amagHoro Ypana. B HayuHble uccie-
JI0BaHMs ObLIM BOBJIEYEHBI IIPAKTUYECKUE BPaul U KIMHUYE-
CKHME OpIMHATOPHI, IPOBOAMIACH TIOCTOSTHHAS paboTa B AIHIe-
MMOJIOTUYECKMX Ovarax KJelieBoro sHIedaauTa B Coapyxe-
CTBE C SMUIEMHUONIOTaMI, IMMYHOJIOTAMU M IPYTHIMU CIeLIra-
mictamu. KomtekTuB Kadeapbl IOAPOOHO MCCIEI0BAN
«KUBYI0» BaKIMHY MPOTUB KJeleBoro aHuedanuTa, ahdek-
THBHOCTb U 0€30MaCHOCTb KOTOPOIi, K COXaJICHMIO, He MOJ-
TBEPIIIUC.

Cray TIpOBOIUTRCS Pa3HOTO YPOBHS HAydHbIC KOH(EPEHIINH,
M3IaBaThcsl COOpHMKM cTateif. 1o mpoGieMe KIIeleBoro SHIe-
damura B IlepMckoil 007acTd MOA  PYKOBOACTBOM
A.H. IllanoBana 3aIIuieHo MTh KaHIMIATCKUX AUCCEPTALit
(Bpaun [.I. Baneesa, .M. Po3man, acrmpant A.B. 3o0T0B, accu-
crentsl M.@. Tapummmaa, D.11. XapuToHOBa) 1 3aBEpIICHBI IBE
JNoKTopckue nuccepraumu — accucteHtoB M.C. Epxosa
(«/IHHepBaIMs MO3TOBBIX COCYIOB B HOpME M TIPH HEKOTOPHIX
HapyLIEHUsIX MO3rOBOTO KpoBooOpaiueHus», 1971 1) u
AA. IllyroBa («CTaTOKMHETUYECKKE HAPYILEHUS TP OIYXOJIsIX
OOJIBIIMX MOMYIIAPUI TOIOBHOTO MO3ra», 1972 T.), BBITIOMHEHHbBIE
TIPY HAyJHOM KOHCY/IBTHPOBAHIY MHOTOPOITHMX TIPO(EcCopoB.

A.H. IlanoBan obGiagan mopa3uTeNbHON Tpyaocnoco0-
HOCTBIO ¥ HAyJHO# TomoBUTOCThIO. B Ilepmu oH m3man
HECKOJbKO MOHOrpaduii Mo KieleBoMy 3HUE(aNIuTy,
CEpO3HBIM MEHUHTUTAM, a TakXe IBe KHWUIH IO MPOIeaeB-
THKe 3200JIeBaHUI HEPBHOM CUCTEMbI AJIs1 CTYAEHTOB MeIu -
IMHCKHUX BY30B, OBI peTakKTOPOM MHOTIMX COOPHHUKOB
HayuHbIX pa0oT. A.H. [llamoBai, Kak, KCTaT, BCe 3aBENyIO-
mue Kadeapoit HeBPOJOTHHU, BO3IIABISI aKTHBHYIO paboTy
npaieHus IlepMckoro otaeneHuss Bcecoio3Horo HayyHo-
MPaKTUIECKOro (Toraa elie eAMHOro) o0IecTBa HEBPOIaTo-
JIOTOB U TICUXMATPOB, co3maHHoro B [lepmu mpodeccopom
B.I1. [TepBYymIMHBIM.

A.H. OlamoBan npuuasai 60ibIIOE 3HAYEHNE OPTAHU3ALNY
yuyeOHoro mpouecca. OH, B YaCTHOCTH, TOCeMIal KaxXmoe
TUIEHApPHOE 3acelaHue CTYIEHYECKOr0 HayYyHOro KpyXKa
Kadenpsl, MPOBOAMI Oecebl ¢ KaxkI0ii CTyIeHYeCKOM IpyI-
oit, obyyaronieiics Ha Kadeape.

B 1973 r. A.H. [llanoBan 106pOBOJILHO OCTaBUJ JOJKHOCTb
3aBefylollero kadeapoii u eiie ceMb JeT paboTan Ha Hell mpo-
(heccopoM-KOHCYIBTAHTOM.

C 1973 . mo HacTosmee BpeMs Kaeapy Bo3rasisieT mpodec-
cop Anekcarnp Anekceesnd I1lIytoB (pon. B 1933 1), BBITycK-
Huk [lepmckoro memmmmHckoro mHetutyTa (1959 1) Ilocte
IByX JeT pabotel HeBposorom MCY Ha cTpouTenbcTBe
Botkunckoit 'DC, oH B 1961—1964 TT. 00yJancs B IeIeBOi
acmupaHType Ha Kadeape HEpBHBIX 00JI€3HEH U HEHpoXupyp-
run CBepIUIOBCKOTO (HbIHE YpaibcKoro, B I. EkaTepuHOypre)
MEIUIIMHCKOTO MHCTHUTYTA TIOX PYKOBOACTBOM 3aCTy>KEHHOTO
nearens Hayku P®, nmpodeccopa [1.I. [epepa. Kanaunarckyio
JUCCEPTALMIO 3auTuI B 1964 1., moktopckyio — B 1972 1., 00e
TIOCBSIILIEHBI MTPO0IeMe KIMHUYECKO TMarHOCTUKU OITYXOJieii
Mo3ra.
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[Mpuxon Ha noykHOCTH 3aBeaytouero kadenpoi A.A. [lyrosa —
yuennka npocgpeccopa I.IT Iledepa — 3HaMeHATEILHO TEM, UTO
MepMCKasi BETBb MOCKOBCKO-Ka3aHCKOTO HEBPOJOTUYECKOTO
«ipeBa» depe3 I[1.W. Dmmmnaa (PoctoB) — ToxXe yyeHMKa
JI1.O. Hapxmesuya u [1.I. [ledepa (CpepmioBck-ExarepuHoypr)
— yxe yuyenuka I[1.1. DvanHa — npofomKuaach B HOBOM MOKO-
JICHU! B JIMIIC TEHETHIECKOTO TPEICTABUTENST 3TOM YBasKaeMOi
HEBPOJIOTMYECKOM TMHACTHUH.

VueOHO-MeToanueckoi padote Bee 36 JieT 3aBenoBaHus Kaden-
poii A.A. [IyroBbiM, KaK M TIpexae, TPaAULIMOHHO OTAAeTCS
HecOMHeHHbII npuoputeT. Hayunsie nHTepechl A.A. IllyroBa u
KOJIJIEKTHBA KadeIpbl COCPEIOTOUCHBI Ha ITATOJIOTMH BEreTaTHB-
HOI HepBHOM CHCTEMBI TIPH HEBPOJIOTMYECKIX, ICHXOTEHHBIX 1
COMATHYECKHX 3a00JICBAHMSX YEIOBEKa, SIMICTICHHI, YePEITHO-
MO3roBOI1 (B TOM 4Kcie 00eBoit) TpaBMe, LiepeOPOBACKYISIPHOIA
MaTOJIOTUH, PACCESTHHOM CKJIepO3e, MApKUHCOHU3ME, XPOHUYE-
cKux OoneBbIx cuHApomax. [1o aTMM mpobGjeMaM 3alUIIEHO
miectb  goktopckux (B.B. Ilecrakos, E.FO0. Kpasiosa,
II.LH. bapnamos, M.A. [Illepman, T.B. baiinuHa,
10.B. Kapakynosa) u 50 KaHaUIaTCKUX IMCCEPTAIMIT HE TOIBKO
HEBPOJIOTaMHi, HO U aKyllepaMU-THHEKOJI0raM1, KapauoJora-
MU, TeparneBTaMu, oTojapuHronoramMu. CoTpyaHUKK Kadeapbl
rojyunsiu 15 mateHToB Ha M300peTeHue U 0ojiee AecsTKa yao-
CTOBEPEHUI Ha MHTEJIEKTYalbHbI MPOAyKT. OHU BHIMTPATH
HECKOJIbKO TIPECTMXHBIX T'PaHTOB, B TOM YMCJIE JBa IpaHTa
[Ipesunenta Poccun (1151 HaydyHOM paboOThl 3a pyOexoM —
acriupant H.JI. Jlemuyk, a1 JOKTOpOB Hayk B Bo3pacte 10 40
net — 10.B. Kapakynosa). MHorue acupaHThl SIBJISIOTCS 00712~
JaTeNsIMA MMEHHBIX cTumeHmuit [lepmckoro kpas. AKTHBHO
paboTaeT CTyAeHUEeCKMiI HayuyHBI KPYKOK Kadeapbl, MOCTO-
SIHHO 3aHMMalOlIMii B pEeWTHHIe akaAeMMM MeCTO B IepBOii
Tpoiike. IIpakTuuecku Bce COTPYIHUKM Kademaphl IMPOILTH

IIKOJIY 9TOr0 HAyYHOTO KPYXKa, B KOTOPOM IIPOBOISTCS HE
TOJIbKO MHTEHCHBHBIE Hay4YHbIE MCCJIEIOBAHUS (CTYAEHTBI
SIBJISTIOTCS  TUTIIOMAHTaMKM MHOTHX ITPECTIDKHBIX KOH(EepeH-
1Iif), HO OCYILIECTBJISICTCS M BOCIIMTATENIbHAS paboTa (IMCKYC-
CHU O Bpayax-TPyeHTax, sIPKUX MPENCTABUTENSIX OTEUeCTBEHHON
1 MUPOBO HEBPOJIOTUH, 00 M300paKeHNUI HEBPOJIOTUH B JINTE-
paType 1 MCKYCCTBE, IeITeTbHOCTD CTYIEHUECKOT0 KITy0a HaXo/I-
YUBBIX HEBPOJIOTOB).

Kadenpa sBumach opraHu3atopoM Tpex pecrnyOJMKaHCKHX
Hay4YHO-TIpaKTHIYeCcKUX KoHdepeHuuii (1976, 1980, 1981 rr.) o
BETeTaTMBHOM ¥  Kapamo-IiepeOpanbHOM  MATONOTHH.
IMpodeccop A.A. LllyroB onybankoBan ceMb MOHOrpaduii, B
YuCe KOTOPHIX YHWMKambHbIN «HeBpomormueckuii paputers
(1982 1), m 6omee 400 crateif B OTeUeCTBEHHOM 1 3apyOexKHOM
mutepartype. B 2002 1. emy npucBoeHo 3BaHKE «3acay:KeHHBbIi
nestenb Hayku P®». B teuenue cemu jer A.A. IllytoB Obin
HayuHbIM pyKoBoxuteaeM CHO akamemum, 12 et — mpencena-
TeJIeM COBETa 10 aClUpaHType, CEMU JIET — IIPOPEKTOPOM aKa-
JIeMUH o Hay4yHoU padote. Oxoso 20 J1eT oH sIBJsIeTCs mpece-
JaTeNieM BHayvaje KaHIMIATCKOTO, a 3aTeM JOKTOPCKOTO JHC-
CEepTaLIMOHHOIO COBETAa 10 HEPBHBIM 00J1e3HSIM. MHOTHE Tobl
A.A. IllytoB BO3rAaBisa MpaBieHUEe O00JACTHOTO HayyHO-
MPAaKTUIECKOTO OOIIECTBA HEBPOIATOJIOTOB U IICUXUATPOB
HayJYHO-KYpPOPTHBIN COBET 0a30BOT0 PErMOHaNbHOIO KypopTa
«Yerb-Kaukar.

W3 cocraa xadenpsl BbIIETMINCH B TOYepHUE Kadeapsl: B
1980 . — xacdenpa HEBPOJIOTUHU MEAUATPUYECKOTO (haKy/abTeTa
(3aBenyronuii — nutomer; CaMapckoro MeIUIIMHCKOTO YHU-
Bepcureta npodeccop FO.U. Kpasiios), a 8 1990 . — kadenpa
nesposorun OIIK u TITIC, xoTopyio HOCTOMHO BO3IJIaBHJI
yueHuK A.A. IllytoBa mpodeccop B.B. [llecrakos.

Konrakrubiii agpec: Anexcanap Anekceesuy [IyToB — 10KT. Mes1. Hayk, mpod., 3aB. Kadenpoit Hesposoruu uM. B.B.ITepyxuHa neyedHoro
(akynpreta [Tepmckoi rocyIapcTBEHHOM MeTUIIMHCKON akaneMun uM. akanl. E.A. Barnepa. [Tepmb 614990, yi. Kyii6biresa, 1. 39.

Ten.: +7 (342) 239-30-41 (TTepwb)
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MHCTPYKLNA UIA ABTOPOB

KypHan «AHHaJIbI KTMHUYECKON ¥ SKCTIEPMMEHTATbHON HEBPOIOTHI»
My0JIMKYeT CTaThi MO BceM mpobieMaM 3a00/1eBaHUI LIEHTpaIbHOM 1
nepudepuyeckoil HepBHOI cucTeMbl, QYHIAMEHTATbHBIX HEipoHayK,
MCTOPUM HEBPOJIOTHH, ACSTETLHOCTH HEBPOJIOTMIECCKIX Kadenp cTpa-
HBI, & TAKXE 10 CMEXHBIM € APYTUMU MEAMLMHCKUMU CIIELUAIBHOCTS -
MU pobIeMaM.

B XypHane nyomuKyIOTCS epeoBble M OPUTMHAIbHBIE CTATbU, Hayy-
Hble 0030pbI, KLU, KITMHUYECKHE Pa300phbl, IMCKYCCUOHHBIE TOUKI
3peHus, MMchMa B Pelakivio U ApyTre MaTepuansl. Bee mpeacrapse-
MbI€ MaTepuabl MPOXOMSIT 0053aTeIbHOE PeLieH3UPOBaHKE 1 00CyK/1a-
10TCS peIaKLIMOHHOM KOJIIETHEN.

Oomme mpasmia. Pykomuch qomkHa OBITH TIPeICTaBAeHa B IBYX K3eM-
TUIIpax, HarevaTaHa 12-M KerieM yepe3 Ba MeXXCTPOYHBIX MHTEpBaIa
Ha ofiHOt cTopoHe betoii Gymaru Gpopmatom Ad (210 x 295 mm) ¢ noss-
MH 2,5 CM €O BceX CTOpoH TekcTa. OHa T0JDKHA BKITIOUATh: 1) THTYIb-
HBI JIUCT; 2) pe3toMe; 3) KoueBbie CI0Ba M COKPALIEHHBIH 3arojio-
BOK; 4) BBeJIgHIE; 5) MaTepHasIbl 1 METOBL; 6) Pe3y/IbTathl; 7) 00CYX-
nenue; 8) Oubmrorpabuueckuii ykasareb, 9) tadiuiibl; 10) mommucy K
pucyHkam; 11) uimocTpauun.

K pykomuicy B 00s13aTeTbHOM TOPSIIKE TIPUJIAraeTcs eKTPOHHAS BEp-
U, WICHTIYHAS TIEYaTHOM, — Ha SJIEKTPOHHOM HOCHTEJIe THOO B BHJIC
(aiina (daiinos), MpUCIAHHOTO B PEIAKIIMIO 1O JIEKTPOHHOI MOUTe.
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K crathe HeoOXomMMO TPHIOXUTE ODHUIMANEHOE HAIpPABICHUE
yupexaeHus, B KOTOpOM MpoBeneHa pabota. Ha mepBoil ctpaHmie
CTaThyl JOJDKHA OBITh MOINMHCH HAYYHOTO PYKOBOIMTENS WM MHOTO
O(bHIMATEHOTO JIMITA, 3aBepeHHAsT KPYIJIOit Teyathio yupexaerus. Ha
TOCTIEHEN CTPAHKIIE — MOAMMCh OTBETCTBEHHOIO (KOPPECTIOHANPYIO-
1LIET0) aBTOpa.

TuryabHbIi TMCT T0JDKEH conepxXaTh: 1) Ha3BaHue CTaTbi — HHGOpMa-
THBHOE U JIOCTATOYHO KPaTKoe; 2) (GaMuIny ¥ WHUILUATbL aBTOPOB;
3) momHoOe Ha3BaHME YUYPEXACHHMS, B KOTOPOM BBIMOJHSMACH paboTa;
4) bamuiiio, UMsl, OTYECTBO, MOMHbI MOYTOBBIN alpec ¢ MHAEKCOM,
HoMepa TeneoHOB M (hakca, anpec SMeKTPOHHOW MOUTHI aBTOPA,
OTBETCTBEHHOTO 33 KOHTAKThI C PENAKIIMEH; 5) COKPAIIEHHBI 3arofio-
BOK (KOJIOHTUTYJT) JUTS IOMEIIEHHUS B BEpPXHEI YacTH CTPAHUILBI XKyp-
Haa.

Pesiome mevaraetcs Ha OTAENBHOM CTpaHMIIE, OHO TOKHO OBITh YeT-
KUM, MH(DOPMATUBHBIM, KOMIAKTHBIM U TTOJHOCTBIO OTPaXaTh OCHOB-
HOE cojepxXaHue cTaTbu. B HeM criemyerT m30eraTb HEKOHKPETHBIX
BbIPAXEHMIA TUIA «B CTaThe 0OCYXIAIOTCS BOTPOCHL...», «pa3dUpaeTcst
npobsema...» ¥ T.I. OobeM pestome — He bonee 200—250 cios. Ha atoit
X€ CTPaHULIE TIOMELIAIOTCS KII0YeBble CJI0BA (OT TPeX 110 JECSTH), CTIO-
COOCTBYIOIIME MHICKCHPOBAHHIO CTAThU B MH(MDOPMALIOHHO-TOMCKO-
BBIX CHCTEMAX.
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O0s3aTeNIbHO TIPENCTABICHNE PE3OMe HA AHIIMICKOM f3bIKe, BKII0Yast
Ha3BaHME CTaTbU M YYpexaeHWi, (aMuInKM aBTOPOB W KIIOUYEBbIE
¢J10Ba (TP HEOOXOMMMOCTH STOT TEKCT OYIET PelaKTHPOBAThCS).

Texcr. O6beM OpUTMHATBHOI CTATBH, KAK MPABUIO, HE AOJKEH TPEBbI-
wath 10—12 cTpaHu1l, 00beM KIMHUYECKKX Pa300poB — 5—8 cTpaHuil,
00BeM JIEKIMiT 1 HaydHBIX 0030poB — 12—15 cTpanuil.

OpuruHa/bHbIe CTATHH JOIKHBI IMETb CIIEYIOMIYI0 CTPYKTYPY:

Bsedenue. B HeM (popMyTHpPYIOTCS 1IETb X HEOOXOTMMOCTD POBEACHHST
MCCENOBaHMSI, KPaTKO OCBEILAETCS COCTOSIHUE BOMPOCA CO CChITKAMU
Ha Han0oJIee 3HAYMMBIE ¥ IO BO3MOXHOCTH HeJaBHITE MyOTMKALIMHY.

Mamepuanvr (xapakmepucmuxa 6oavHbix) u memoos.. TlpuBomaTcs
KOJTIMYECTBEHHBIE 1 KAUeCTBEHHBIC XapaKTepHCTHKI OOIbHBIX (00CTe-
JIOBAHHBIX JIMII), XapaKTepMCTHKa IKCTIEPUMMEHTAIbHOTO MaTepuana,
YETKO OIMCHIBAIOTCS BCE METOIBI MCCIETOBAHMN, IPUMEHSBIINXCS B
padote, BKJIIOYAss METOIBI CTATUCTIYECKOI 00padOTKM JaHHbIX. Omnu-
CaHME METOJ0B MCCIeA0BAHMS TOKHO AaBaTh BOIMOXHOCTh MX BOC-
npou3sBeneHus. [Ipy YIIOMWHAHNM ammapaTyphl X HOBBIX JEKapcTB B
CKOOKaX YKa3bIBAIOTCA TIPOM3BOIUTENb 1 CTPaHa.

Pezyavmamot pabomai. [IpencTaBisioTcs B JIOTMYECKOM MOCIET0BATEIb-
HOCTH B TeKCTe, TaOMMIIAX M Ha PUCYHKaX. B TekcTe He cremyeT moBTo-
PATb BCE JaHHBIE M3 TAONWIl M PUCYHKOB, HAl0 YIOMUHAThH TONBKO
Haun0oJiee BaXHbIE U3 HUX. B prcyHKax He cienyer ny0aupoBath 1aH-
Hble, NpuBeAeHHBIE B TaOmuiax. [Toamicy K pucyHKaM | OmucaHue
JIeTaNeil Ha HUX TOJ COOTBETCTBYIONIEH HyMepallieil Halo TpecTa-
BJISITh Ha OT/IEMbHON CTpaHulie. BenuuuHbl u3MepeHnit T0JKHbI CO0T-
BeTcTBOBaTh MexnyHaponHoit cucteme equnui (CH). Mecto, rae B
TEKCTe JIOMKHbI ObITh TIOMENIEHB! PUCYHOK WK TAaOMNMIIA, OTMEYaeTcst
Ha T0JIe CTPAHUIIbI KBAJPATOM, B KOTOPOM JIa€TCsl HOMEP PUCYHKA U
TaOMULIBL.

Obcyacdenue. B maHHOM paziesie HEOOX0AMMO 0DOOLIUTL U MOYEp-
KHYTb HOBBIC 1 HAN00JIee BaXKHBIC ACTIEKTHI PE3Y/IBTATOB TPOBEACHHO-
TO MCCENOBaHMS, 0053aTeNbHO B COMOCTABNEHUH C TAHHBIMU IPYTUX
nccrenosaresieil. He cremyer moBTOpSTh CBEIEHMS, YK€ MPHBOIMB-
mmecs B pasnene «BpeaeHue», a Takke Iy0IMpoBaTh MOIPOOHEIE JTaH-
Hble U3 pasaena «Pesynbsratbly. B 0bcyxaeHne MOXHO BKIIOYUT 000C-
HOBaHHbIC PeKOMEHIALNK 1 KpaTKoe 3aKimoueHue. [Ipi cpaBHUTENb-
HO HeOOoNMbIIoM 00beMe CTaThi pasnenbl «Pesymsrately 1 «O0Cyxime-
HHUE» MOTYT OBITh 00bEINHEHBI.

Tabauypt. Kaxnas 13 HUX MevyaTaeTcsl Ha OTIEIbHON CTpaHMIE Yepe3
J1Ba MHTEPBaJIa 1 J10JKHA MMETh Ha3BaHue 1 TIOPSIKOBBIiT HOMEp COOT-
BETCTBECHHO TIePBOMY YIIOMHHAHHMIO e¢ B TekcTe. Kaxmplii cTonoer B
Ta0MMLIe JOMKEH MMETh KPATKMii 3arojoBOK (IIpM HEOOXOXMMOCTH B
TabNMMIaX MOXHO WCTOIb30BaTh abbpeBuatyphl). Bee pasbscHeHud,
BKJII0Yas paciudpoBKy abOpeBMaTyp, HaIo0 pa3MellaTh B CHOCKax. B
Ta0MMLAX XeMaTebHO YKa3bIBaTh CTATUCTHYECKUE METOMIbI, HCTIOMb30-
BaHHBIE TSl TIPEJCTABNEHUS BApUa0EeTbHOCTH JAHHBIX M 3HAYMMOCTH
TIOMYYCHHBIX Pa3TMIMil.

Hantocmpayuu (puCyHKH, TUarpaMMBl, (hoTOrpadun) TpeacTaBIsIoTCsS
B IBYX 9K3eMiuisgpax. ®ororpacdun 10JDKHB ObITh BBITOIHEHBI B IJISTH-
11IeBOM BapuaHTe, MPEACTABNEHBI HA NEKTPOHHOM HOCUTENIE C pa3pe-
mexueM He meHee 300 dpi (1:1). Ha 060poTHOIT cTOpoHe WITIOCTpaImit
MATKMM KapaHIaIoM HeoOX0IMMO YKa3aTh (aMUIII0 aBTOPa (TOJIbKO
TMEepPBOr0), HOMEP PUCYHKA, 0003HAYMTH €10 BepX. PUCYHKM He TOJKHbBI
OBITh MEPETPYXEHBI TEKCTOBBIMY HAMTIHCAMU.

Toonucu k uantocmpayusm. TleyataroTcs Ha OTIETBHOM CTPAHUIIE Yepe3
Ba MEXCTPOYHBIX MHTEpBANA C HyMmepaimeil apabCKuMu Iudpamu
COOTBETCTBEHHO HOMepaM pHUCYHKOB. [TOAMKCH K KAXIOMY PUCYHKY
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COCTOUT U3 €T0 HA3BAHMUsI 1 JIETEH IbI, PA3bsCHSIONIEH YaCTH PUCYHKa,
CHMBOJIBI, CTPEJKM U APYIHe JeTalu, KOTOpble MOTYT ObITh HEsICHBI
LIKPOKON aynuTopuy yntateseil. B mogmuesx Kk Mukpodororpadusm
YKa3bIBAIOTCS OKpacKa (Ipy HeOOXOAMMOCTH) M CTeTIeHb YBEIMYEHMUS.

bubauoepagus (CMCOK TUTEPATYPhI) TEYATAETCS HA OTIEIbHOM JIUCTE
TUTH JIECTaX Yepe3 1Ba MEXCTPOUHBIX MHTEPBAMA, KaXIblif HCTOUHUK C
HOBOIl CTpOKM TOJ MOPSIIKOBBIM HOMepoM. B crmuicke Bce paboThI
MePeUKCSIOTCs Mo an(aBUTHOMY NPUHLIMITY: CHAava/la OTeYeCTBEHHbIE
aBTOPBI (WM 3apyOexHbIE, YbM PAOOTHI OMYOMMKOBAHBI HA PYCCKOM
A3bIKE), 3aTeM — 3apyOexHble. [Ipn ymoMuHaHWY OTIENBHBIX (haMu-
JIMit aBTOPOB B TEKCTE UM JIOJKHBI MPELIECTBOBAT MHULIMAMbI ((hamHu-
JIMM MTHOCTPAHHBIX aBTOPOB TIPU 3TOM MPUBOAITCS B OPUTHHATBHOM
TpaHCKpUMIIH). B TekcTe cTaThy OMbIMOrpadmyeckue CChUIKM JatoT-
cs1 apabckuMu 1ndpaMy B KBaIpaTHBIX CKoOKax. B crucku aurepary-
DB He peKOMEHJIyeTCs BKITI0YATh MCCePTALMOHHBIC PabOTHI, TAK KakK
03HAKOMJICHWE C HUMU 3aTPYIHUTENLHO.

[Topsimok cocTaBieHMs CTMCKA Cleyiomuii: a) aBTop(bl) KHUTH WU
CcTaThy; 0) Ha3BaHWe KHUTW WM CTAaThU; B) BHIXOIHBIE MaHHbIE. [1pu
ABTOPCKOM KOJUTCKTHBE O YETHIPEX YeTOBEK BKIIOUNTETHHO YIOMIHA-
10TCSL BCE aBTOPHI (C MHUILMATAMK TIocae (paMUINiA), TIpY OOJIBIIMX
ABTOPCKUX KOJITEKTHBAX YIIOMUHAIOTCS TPH TIEPBBIX aBTOPA 1 I0OABJIS-
eTcs « JIp.» (B MHOCTpaHHOI uTepatype «et al.»). Ecmm B KauecTse
ABTOPOB KHHT BBICTYMAIOT MX PENAKTOPBI MJIM COCTABUTENM, TOCIE
(baMuTuy TOCTeIHET0 U3 HUX B CKOOKAX CleAyeT CTaBUTh «ped.» (B
MHOCTPAHHBIX CCHITKAX «ed.»).

B 6ubmorpachuaeckom omicaHuy KHUTH (TOCTIE €€ Ha3BaHMs ) TIPUBO-
JISITCS TOPOJI, TIE OHA M31aHa, Toc/Ie IBOETOUMS — Ha3BaHUE U3NATe/b-
CTBa, MOCJIE 3aMTOl — Tof u3faHus. Ecu ceblika aeTcs Ha T1aBy U3
KHHUTH, CHavyaja YIOMWHAIOTCS aBTOpHl M Ha3BaHME INABBI, TIOCIE
TOYKM — C 3arIaBHOI OyKBbI cTaBUTCS «B KH..» («In»:) u pamunus(u)
aBToOpa(oB) WK peaakTopa(oB), 3aTeM Ha3BaHUE KHUTH U €€ BHIXOHbIE
JIaHHBIC.

B oubnuorpaduueckom onmcaHuu cTaThil U3 XypHana (Iocjie ee Has-
BaHMSI) MPUBOIATCS COKPAILIEHHOE HA3BaHUE KypHaJIa 1 TOI U3MaHUs
(MeXmy HUMY 3HAK TPETIMHAHKS He CTABUTCS), 3aTeM TI0CITe TOUKH C
3aTATOI — HOMEp OTEUECTBEHHOTO XKYpHaNa (111 MHOCTPAHHBIX XKyp-
HaJI0B HOMEP TOMa), TIocJIe IBOCTOYMS MOMEIAIOTCS LMbpbI MepBoit 1
noc/ieHelt (yepe3 TMpe) CTpaHuIL.
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Penxonnerust ocrassier 3a coboit MpaBo COKpalllaTb U pEAAKTUPOBATh
CTaTbu.

Cratby, paHee ONyOIMKOBAHHBIC MM HATIPABICHHBIC B APYTOM Xyp-
Hau 1100 COOPHUK, HE TPUMHUMAIOTCSL.

Cratbut, 0hopMICHHbIE HE B COOTBETCTBUM C YKa3aHHBIMHU MPaBUIaMH,
BO3BPAIIAIOTCS aBTOPaM 0€3 pacCMOTPEHNSI.



