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9KCMNOHEHTA XEPCTA U ®PAKTANNIbHAA PASMEPHOCTb B UCCIIEQOBAHUN U3MEHEHUIA
BUOIJNEKTPUYECKOU AKTUBHOCTU rONOBHOIO MO3IrA BOJIbHbIX PACCEAHHbLIM CKNEPO30M
Muxanbuuny U.0.', Omenbyenko B.M.!
1depepanbHoe rocygapctBeHHoe OrogxeTHoe obpasoBaTefibHOe yupexaeHve Bbiclero obpasoBaHus
«PocToBckuin rocygapCTBeHHbIN MeAULMHCKNIA yHUBEpcuTeT» MuHmcTepcTBa 3gpaBooxpaHeHns Poccunckon
depepaumu, Poctos-Ha-[loHy, Poccus; irisa-irisa@bk.ru

PaccesiHHbIn cknepo3 (PC) mo oueHkam BcemupHON opraHv3aumm 34paBOOXpPaHEHUst SIBNSIETCA CaMOM
pacnpoCTpaHEeHHON MPUYMHOM MOTepu TPyAoCMOCOGHOCTM B MorodoM BospacTe. [loaTtomy ocobo akTyanbHOn
npeacTaBnseTcss npobnema noMCKa HOBbLIX KOMWYECTBEHHBIX MOKasaTernem 3Toro 3aboneBaHus ans Gonee
OOBEKTUBHOW OLIEHKM COCTOSIHUS BOMBbHOrO M MOSyYeHUst HOBbIX CBEAEHWA O MaToriormyeckoM npouecce. Ons
?SBU?)HMH 3TOM 3ala4M MOXHO BOCMOSb30BaTbCHA YUCMEHHBLIM HENIMHENHbIM aHanM3oM anekTposHuedanorpamMmmbl

B paHHon paboTe mccrnegoBanucb pasnuuns dpakTarnbHbIX XapakTepUCTUK HaTuBHbIX DOl GonbHbix PC
(nccnepgyemas rpynna) 1 340poBbIX UCMBITYEMbIX (KOHTpOmnbHasg rpynna). B nepsyto rpynny sownu 18 nayneHToB
oTAeneHus Hesponormm n Henpoxupyprim PoctTMY. CpeaHuii Bo3pacT coctaBun 34,08+2,60 net. Bropyto rpynny
coctaBunm 18 3gopoBbix AobpoBonbueB Bo3pactoM oT 17 go 43 net (B cpegHem, 30,3612,54 ropa). 93l
3anucbiBanu Npyv NOMOLLM NporpaMmHo-annapaTHoOro komnnekca «dHuedanaH-131-03» dpupmbl «Megukom-MTO»
(r. Taranpor, Poccus). Ansa kaxgoro curHana 330 B nporpamme Fractan (B. Ceiués, IMIB PAH) onpegensanu
dpaKkTanbHyl0 pasMepHOCTb M nokasaTtenb Xepcrta. CtaTuctudeckas obpaboTka pesynbTaToB UCCNeaoBaHUS
nposogunack B nporpamme Statistica 10.

BbINo BBIBNEHO CHWXEHME 3HAYEeHWI IKCMOHEHTbl XepcTa y 6omnbHbix PC B CpaBHEHWM C KOHTPOIbHOM
rpynnoni. CpegHne 3Ha4veHus aToro nokasatens B3I coctaBunu ot 0,23+0,02 oo 0,33+0,02 n ot 0,31+0,03 go
0,37+0,03 B pa3nuyHbIx OTBeAEHUAX AN rpynnbl 60mnbHbIX PC 1 300p0oBbIX COOTBETCTBEHHO. 3HAYMMbIE pa3nuyns
aToro nokasatens (U-kputepuit MaHHa-YutHu, p<0,05) HabnoganMcb B OCHOBHOM Ansi JIOOHbIX U LEHTParbHbIX
oTBefeHu. PpakTanbHas pasMepHoCTb, HAaobopoT, y 6onbHbIX PC Gbina Bbiwe, YeM y 300pOBbIX UCMbITYEMbIX.
Kpome Toro, y naumeHTOB KOHTPOSMBbHOWM rpynnbl 3ameveHa TEHAEHLUMSA yBenMyeHnsa koadpduumeHTa Xepcta BOOMb
carutTanbHOM OCuM OT 3aTtbinka ko nby. YMmeHblleHWe nokasatens Xepcta y 6onbHbix PC  moxet
CBMAETENbCTBOBATL O 3aMEeTHO boree BhipaxeHHon nepuoanyHoct A3 npu PC, Tak kak koaddumumeHT XepcTa
paBHbIn 0 XapakTepeH Ana nepnoanyeckux NpoLeccos.

3Hauumble pasznuumsa 3Ha4YeHUn nokasartens Xépcra u ppakranbHOM pasMepHOCTM Yy BONbHBIX N Y 340POBbIX
CBMAETENbCTBYET O MEPCNEKTUBHOCTU UCMONb30BaHUSA 3TUX HENMUHENHO-ANHAMUYECKMX Xapaktepuctuk 33 npu
“ccnefoBaHWM PaccesiHHOro CKreposa B MpoLecce JeYeHusi, a Takke, BEpOsiTHO, APYrUX HEBPOMOrMYeckux
naTonorun.

HERST'S EXPONENT AND FRACTAL DIMENSION IN RESEARCH OF CHANGES OF BIOELECTRIC
ACTIVITY OF THE BRAIN WITH PATIENTS WITH MULTIPLE SCLEROSIS
Mihalchich 1.0.1, Omelchenko V.P.}
1Federal state budgetary educational institution of higher professional education "Rostov state medical University"
Ministry of healthcare of the Russian Federation, Rostov-on-Don, Russia; irisa-irisa@bk.ru

Multiple sclerosis (MS) is estimated by the World Health Organization as the most common cause of
disability at a young age. Therefore, the problem of searching for new quantitative indicators of this disease for a
more objective assessment of the patient's condition and obtaining new information about the pathological process
is especially topical. To solve this problem, one can use a numerical nonlinear analysis of the
electroencephalogram (EEG).

In this paper, the differences in the fractal characteristics of native EEG of patients with MS (study group) and
healthy subjects (control group) were studied. The first group included 18 patients from Neurology and
Neurosurgery Department of RostSMU. The mean age was 34.08 + 2.60 years. The second group consisted of 18
healthy volunteers aged from 17 to 43 years (on average, 30.36 + 2.54 years). The EEG was recorded using the
"Encephalan-131-03" software and hardware complex of the company "Medicom-MTD" (Taganrog, Russia). For
each EEG signal in the program Fractan (V. Sychev, IMPB RAS), the fractal dimension and the Hurst index were
determined. Statistical processing of the results of the study was carried out in the program Statistica 10.

There was a decrease in the values of the Hurst exponent in patients with MS in comparison with the control
group. The mean values of this EEG characteristic ranged from 0.23 £ 0.02 to 0.33 + 0.02 and from 0.31 = 0.03 to
0.37 £ 0.03 in different leads for the MS and healthy group, respectively. Significant differences in this indicator (the
Mann-Whitney U test, p<0.05) were observed mainly for frontal and central leads. Fractal dimension, on the
contrary, in patients with MS was higher than in healthy subjects. In addition, in patients of the control group, a
tendency was observed to increase the Hurst coefficient along the sagittal axis from the occiput to the forehead. A
decrease in Hurst's index in MS patients may indicate a markedly more pronounced periodicity of the EEG in MS,
since the Hurst coefficient equal to 0 is characteristic for periodic processes.

Significant differences in the values of the Hurst index and fractal dimension in patients and in healthy
individuals testify to the prospects of using these nonlinear dynamic characteristics of the EEG in the study of
multiple sclerosis during treatment, and also, probably, of other neurological pathologies.
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OpzaHu3sayusi XIV MexdyHapodHo20 MexducyuniuHapHo2o KoHepecca «HelipoHayka 0551 MeOUYUHBI U MICUXoJsio2uu»
noddepxaHa PO®®OU (npoekm Ne 18-015-20016 2)

HeupoHayka Aana mMeguuuHbl wu  ncuxonorum: XIV  MexayHapoaHbIn
H45 wmexaucumnnuHapHbin KoHrpecc. Cyaak, Kpbim, Poccus; 30 masa — 10 uonsa 2018 r.:
Tpyabl KoHrpecca / lNoa pea. E.B. JloceBon, A.B. Kproukosou, H.A. JloruHoBon. —
MockBa: MAKC lpecc, 2018. — 569 c.
e-ISBN 978-5-317-05830-2

XIV MexayHapogHbli MexaucuunnumHapHbeld KoHrpecc «HerpoHayka ans MeguuuHbl U NCUXONornmy»
npoaosKaeT UMK HaydHbix meponpuaTtun (Beicokne Tatpel, Cnosakus, 2002 n 2003; Kapagar, Kpbim,
YkpawuHa, 2002 n 2003; Xypraga, Eruner, 2004, Cygnak, Kpbim, YkpanHa, 2004-2013, Cyaak, Kpeim, Poccus,
2014-2017), koTOpble MOCBSALLEHbI MHOFONIIAHOBOMY WUCCNEAOBAHUIO HEPBHOW CUCTEMbI U UCMOSNb30BAHMIO
3TMX 3HaHWM B MEOULIMHCKON U NMCUXOMNOrM4eckon npaktuke. [MmaBHasa uens popyma — obbeamHeHve yennmm
BbICOKOKBanMMULMPOBaHHbIX Y MOMOAbIX CMNeuManMcToB Hay4yHOro cooOLlecTBa, M3yyawLlMX HEpBHYHO
CUCTEMY C pasHbIX TOYEK 3peHusl, Ansl COXpaHeHUs BMONOorm4yeckoro M NCUMXMYECKOro 300pOBbsA NOAEV B
COBpPEMEHHOM MUpE.

B pamkax koHrpecca nposoauntca Lkona «[JocTumxkeHus mexancuuninnHapHon HerpoHaykm B XX| Beke» C
nekunsiMM W poknagamu Befywmx yyeHblx. Ha 3acemanusax cekumi KoHrpecca OyayT obcyxaaTtbest
cnegywowme npobnembl: CTpeccbl U HEBPO3bl, NaMaTb, 00ydeHne, MbINeHne U CO3HaHue, HeMpoHanbHble
MEXaHU3Mbl KOTHUTUBHbIX MPOLLECCOB, HEWPOTEXHOMOrMM W KOTHUTMBHbIE WCCMNEAOBAHUA; MNCUXUYECKue
paccTpoOMCTBa, UWHTerpatMBHas  OESTENbHOCTb  HEPBHOW, WMMYHHOW W 3HAOKPUHHOW  CUCTEM,
Henpomn3NOoNorMa CEHCOPHbIX W OBUraTternibHOM CUCTeM, Henpoperynsaums nepudepuveckmx OpraHos;
MEXKMNETOYHbIE B3aMMOLEWCTBMA W Ppofib OUOMOrMyeckn akTUBHbIX BELLECTB B HEPBHOW cCUCTEME,
3KCnepuMMeHTanbHas 1 KnuHuyeckasi Heripodapmakonorus; Bosgencrene ousndecknx hakTopos pasnmuyHom
npvpoabl Ha HEPBHYK CUCTEMY; HelpodereHepaTuBHble 3a00neBaHUA M OMyXONW MO3ra, OHTOreHe3 U
dwunoreHe3 HepBHOW CUCTEMbI, Henpobuornornsi cHa-b6o4pcTBOBaHMSA, CaHOKpeaTonorus, MeTo4OoJIorms
NcuUxoU3NONOrMYEeCKUX  UCCNedoBaHW,  KNMHMYEeCKas  HeWpoguarHoCTUKa,  HaHOTEXHOMNormm U
HaHomaTepuarnbl B GuomeguuMHCKUX NCCNEeAOBaHUSAX, akTyanbHble Npobnemsl Henponcuxonorun. B pamkax
KoHrpecca OyaoyT npoBedeHbl cuMno3mymbl  «WHTepdenic moar-komnbiotep», «Mysblka U MO3ry,
«LleHTpanbHble MexXaHU3Mbl KapAWOBACKYMSIPDHOM perynauuun, KIWHUYECKME W NpUKNagHbie  acnekTbl
aHanusa BapuabenbHOCTM cepaeyvHoro putmay, «AKTyanbHble BONpOCkl Heripodunocodhumy.

B pabote dopyma npuHumatoT ydactme 1467 cneumanuctoB us Poccun, gpyrmx ctpaH CHIM u ganbHero
3apybexbs: ydeHble, Bpayu, ncmxonorn, apMaLleBTbl, Negarorm n apyrue 3anHTepecoBaHHbIE NMUA, YbM
WHTEpPEeCbl CBSA3aHbl C KOMMIEKCHBIM M3Y4YEHMEM pa3HOOOpasHbIX (PYHKUUA OpraHvama, Perynmpyembix
HepBHoOM cucteMon. MNMogo6Hble hopymbl HEOBXOOUMBI AN Pa3BUTUSA U YKPEnneHus KoonepaTUBHbIX CBA3EN
Mexagy ydyeHbiMu, paboTarowmummn B obnactu dyHaaMmeHTansHoOM Haykm 0 Mo3sre, Megukamm 1 ncuxonoramm ¢
Lenblo YCKOPEHHOTrO BHEAPEHNS HOBbIX HayYHbIX pa3paboToK B NPAKTUYECKYI0 MeANLMHY.

Knrouesbie crioga: HelipoHayka, HepomeanumHa, HEMPONCUXONOrus, CTPECC, KOTHUTUBHbBIE UCCNEedO0BaHNs,
HEeNpO-UMMYHHO-SHOOKPUHHbIE  B3aMOOENCTBUS, CEHCOPHbIE CUCTEMbI, HEeNpodU3NONOrua OBUXKEHUN,
caHokpeaTtonorus, ncuxumyeckne paccTpomncTaa, HenpoaereHepaTuBHbIE 3aboneBaHus,
HenpodapMakornorus, pereHepauuss HEpPBHOW CUCTEMbl, KMMHUYECKasi HenpoauarHoCTUKa, OHTOoreHes
HEpPBHOW CUCTEMBI.

OprkoMmuTeT NNaHMpyeT OpraHn3auuio B 6yayliemM n Apyrux HaydHbIX MEpPONpUSATUM, NOCBSALLEHHbIX Pa3HOCTOPOHHEMY
uccnegoBaHuio hyHKUUIA HEPBHOM CUCTEMBI, @ TaKXKe BHeAPEHUIO Hay4YHbIX Pa3paboToKk B MeAULMHY U NCUXONOruio.
Bcsa HoBasi MHbopmauusa 6yaeT pa3melleHa Ha canTe B MHTepHeTe: http://brainres.ru
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