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Thus, di-Na-salt of 2-(pyridine-4-iltio)succinic idccan serve for creation of new untoxical pharroical
preparationson its basis.
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Bnuius 3opoBux qucyHKUii HA BIKOBi 3MiHM CKJIaIHOCTI HelPpOAMHAMIKH
r0JIOBHOTO MO3KY

3HayHO 3017BLIEHO BiIOMOCTI 1010 HeniHiiHOT npupoau EEI-curnany. ¥ 1npoMy KOHTEKCTI AOLIJIBHO 3acTO-
cyBaTH HOBI anroputmu aHamizy EEIl-curnamiB ans Kpamoro po3yMiHHsS 3aKOHOMIPHOCTEH HOPMAJIBHOTO i aHO-
MaJIbHOTO PO3BHUTKY MO3KY. Y JNOCIHiJKEHHI BUKOPUCTAHO SHTPOMIHHMN miaxin s aHanisy ckiagaocti EEI-curnany
JIFOIeH 3 HOPMAJILHUM 30POM 1 BPOKCHUMH 30pOBUMH IUCGYHKIMAMH B riepion Bix 8 mo 20 pokiB y cTaHi CIIOKOO 3
3aIUTIOIIEHUMHU O4KrMa. BusBiieHO BikoBe 3HmKeHHs ckiaagHocti EEI-curnany (Ha migcrasi entpomii Konmoroposa-
Cinast). Haii0labI1 BUpaKeHUM L€ 3HUKEHHS OYJIO B ITIJIITKOBOMY Billi Y YOJIOBIKIB, 1 FOHAIIBKOMY Billi y siHOK. ITo-
Ka3aHo, 10 BiKOBE 3HM)KCHHS 3HaY€Hb €HTPOIl HE 3aJIeKUTh BiJl HAIBHOCTI 30poBoi mucdyHKII. BuciaosneHo npu-
MyIIEHHs, 10 Bi3yaJbHa TUCQHYHKINiS JIMIIE BiAmaise B 4aci Ta YNOBUIBHIOE BIKOBE 3HW)KCHHS CKIAIHOCTI HEHpo-
JIMHAMIKH TOJIOBHOT'O MO3KY.

Karouosi ciioBa: enexrpoenuedanorpadis, enrpornis Konmoroposa-Cinast, 30poBi tucyHKII.

IIocTanoBKa HAYKOBOI MPO0JIeMH Ta ii 3HAYeHHs. BioMo, 110 TOCTHATAIBLHUN PO3BUTOK OPTraHi3My
BHU3HAYAETHCS JIMHAMIYHOIO B3a€MO/IiI0 T€HOTHITY Ta (haKTOpiB CepeAOBHUINA. 30KpeMa, KIaCHYHI HOCTian
HoOeniBcrkux naypeatiB . Xpro0ena ta T. H. Bizena i3 30poBoio aepuBali€ro y TBapuH yIeplie moKazaii
BHUCOKY YYTJUBICTh HE3PLIOr0 MO3KYy JO 3MiHEGHHX CEHCOPHHX YMOB ICHYBaHHS Ha paHHIX eramax
MMOCTHATAIBHOTO PO3BUTKY [7]. ToMy 30poBi aucyHKIIIi, 0OYMOBIIEH] ypaXKeHHIM meprudepuaHoro Ta/abo
MIPOBIIHUKOBOTO BiJIily 30pOBOTO aHANi3aTopa, JAI0Th 3MOTY BHBUATH CTYIIHB 3aJI€XKHOCTI Ta/abo Hesa-
JISKHOCTI CTPYKTYpHO-(OYHKIIIOHATBHOI OpraHi3aiii TOJOBHOTO MO3KY BiJ 30pOBOTO JOCBIAy Ta SBHIIA
HEHpPOHAEHOI TUTACTUYHOCTI HA CUCTEMHOMY PiBHI. 3HAHHS IIMX 3aKOHOMIPHOCTEH MOXYTh CTaTH Y HArOJli
IpH po3po0Iri MeToAiB HeiipopeabiiTaltii 0cib 31 3HKEHUM IICHTPATLHUM 30POM.

HesBaxkaroun Ha HasBHI METOJM Heipoi3yaunis3auii, enexkrpoeHuedanorpadis (EEIY) Bce me 3amm-
MIAE€THCSA HAUTIONIUPEHIIIMM METOJIOM JTOCII/PKEHHS aKTUBHOCTI TOJOBHOTO MO3KY, OCOOJIMBO y [IiTCH.
Amnaniz HasBauUX EEI-mocmimkeHs mpu 30poBUX TUCPYHKINSAX BUSABUB iX CIPSIMOBAHICTH NMEPEBAKHO HA
sxicuuit [8], pimme — Ha kimekicuuit [3] aHami3 ambda-akTuBHOCTI. [TooanHoki pobotn [3] PO3KPHBAIOTH
0c00JIMBOCTI MapHOT KOr€PEHTHOCTI MPH 30pOBUX AUCHYHKUIAX. TOOTO y HUX IOCITIHKEHHSIX BUKOPHUCTAHO
JIATIIE CTIEKTPaIbHO-KOPEIAMINHUIN aHai3, 0 3aCHOBAaHUI Ha TOJIOKEHHI PO JIHIHHICTE TOCIIIKYBAaHOTO
CHUTHAIY.

EEl-curnan € BimoOpaXeHHSIM ycCepeOHEHOi aKTHBHOCTI BEJHMKOI KIJIBKOCTI IPOCTOPOBO-PO3IMOIi-
JIEHUX, aje (PYHKIIIOHAIBLHO B3a€EMO3B’ s13aHMX HelpoHiB. EEI-curHan ogHOro BilBeIeHHS BimoOpaxkae yce-
penneny akruBHicTs ~10 HelpoHIB, KOXKeH 3 sIKHX 3’ ¢HaHMH cuHancamu me 3 ~10 Heiiponamu [13].
JluHamivHa MOBEiHKAa OKPEMUX HEHPOHIB PEryNIOeThCs SBUILAMH IHTETpaLlii, TOPOTOBOCTI Ta HACHUYCHHS.
Benuka KinbKiCTh CTPYKTYPHHX €JIEMEHTIB 1 HE3aJISKHUX MTPOIIECiB, 110 JISKATh B OCHOBI popmyBanHs EEI-
CUTHAITY, 3yMOBITIOE€ HOTO 3HAYHY CKIaAHICTh. Lle mae mimctaBu po3risgatd EEI-akTHBHICTE sIK HETiHIHHUH
JUHAMIYHAH IIPOIIEC, 10 MiATBEPHKEHO METOIOM CyporaTHux manux [18].

OmHuM 13 MIAXOAIB A0 OLUHKM HenmHiiHOl muHaMiku EEI-cursamis € anamiz Moro cxiagHocTi. Y
He#podizionorii MOHATTSA «CKIaAHICTE» (COmplexity BUKOPHCTOBYIOTHCSA Y IBOX KOHTEKCTax: 1) 3 mo3miriit
(YHKIIOHATIBHOTO JPKEpena, SIKe PO3TIIsSIaeThCs K YaCTHHA a00 YaCTHHU TOJIOBHOTO MO3KY, 1[0 TeHEPYIOTh
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CIIEKTPUYHY aKTHBHICTH IIiJI €IEKTPOAOM; 2) i3 MO3HuIliii Teopil PYHKI[IOHATPHUX MEpEeX, sKa PO3IIIAIac
CKJIQJIHICTh SIK UHAMIYHE SBUINE, IO Bif0Opakae BUIAJKOBICTh a00 BiFCYTHICTH B3a€MOJii MiXK eie-
MEHTaMH JUHAMIYHOI cucTeMu ((QyHKIIOHAIBHUMHE KepeaaMu) [17].

Cepen miaxodiB A0 aHATI3y AMHAMIYHOI CKJIATHOCTI MOXHA BIJ3HAYUTH AJITOPUTMHU HA OCHOBI €HTPOTII1
K MipH peryisipHOCTi Ta mependaudyBanocti EEI-curnamy. Ha crorogni y Heifpodisionorii Bukopucro-
BYIOTH aJITOPUTMH, 110 MepedavaioTh BusHaueHHs entporii Kommoroposa-Cinas (KS-entropy, BudipkoBoi
errpomii (sample entropy, SampEmnh nabmmwkeHoi edrpormii (approximate entropy, ApBn(moximgmi
errporii Kommoroposa-Cinas), 6araromacmrabroi earporii (multiscale entropy, MSH19]. Oxnak Bikosi
3aKOHOMIPHOCTI 3MiHU IUX MTOKA3HUKIB B YMOBaX HOPMH Ta MATOJIOTIT 3aJIUIIAIOTECS MPEIMETOM JTUCKYCIH
[5; 11; 19],a ix XxapakTepHUCTUKH 3a YMOB 30pOBOI TUCHYHKIIIT B3araii HEMAE.

3a3HaueHe BUINE BU3HAYMWIIO METY MOCTiAXKeHHsI — 3 jCyBaTH BIKOBY AMHAMIKY 3MiH CKJIAIHOCTI
HEHpOJUHAMIKK TOIOBHOTO MO3KY Ta BIUIMB 30pOBHX JUC(YHKIIH Ha el mporec.

BiamoinHo 10 MeTH nocnimkenHs 3 ocid 8—20pokiB chopmoBaHo 1Bi rpymu: 1) ocHOBHA (BpODKEHI
nBoOiuHi 30poBi amcoynkiii, N = 100); 2)xkonrponbHa (HopManbHHU# 3ip, N = 125).30posi auchyHKIii
3yMOBJICHI BPOKCHHMH aHOMAJisIMH IOBIK, KpPHWINTAJIWKA, MEPEIHHOTO Ta 3aJHHOTO CETMEHTIB OKa,
arpodieto 3opoBoro Hepa (Q10-15, H47.23rigno i3 MKX-10), roctpora 30py 3 kopeuiero 0,12+0,01.
KoxkHa i3 mux rpyn po3mnojijeHa Ha MATrpYyIyd — HNepio APyroro TUTHHCTBA, MiUTITKOBUH 1 IOHAIBKUH BiK.
KoHTponbHY TpyITy CKIIaIu HOPMaIBHO30pi 0COOH.

JlocnimpKkeHHs TPOBOAMIOCS Y 3BYKO130JIbOBaHil 3aTeMHEHiH KIMHATI y CTaHi CIIOKiHHOTO HECTIaHHS 13
3armumomeHnMu ounMa. EEI-moTenItiany BiIBOIMIM MOHOIIOJSIPHO YV BIIBEACHHSX BiANOBIAHO 1O MiXKHA-
poxnsoi cucremu «10—-203 ycepennennm pedepentanm exekrpomgom D. Goldman (19503 8 cumerpuunmx
ninsHok. Heniniiiauii ananiz 35—450e3apredaxtaux pparmentis EEI-curnanis npoBeaeHo 3a J0IOMOTOI0
nakera npukiaagHux nporpam «NeuroResearchgp (mporpamuuii monyne Chaos-Multi-Dimensional Non-
Linear Analysism. Xapkis).

JA71s1 IOTO BiIHOBJIEHO aTTPakTop y (pa3oBOMy MpPOCTOpi METOAOM 3aTpUMKH. Yac 3aTpUMKH BU3HAYABCS
Ha OCHOBI OIIHKH «pOpMH» aTTPaKTOpa, IO PEKOHCTPYIOEThes [1]. MakcuMaiipHa BeMYMHA PO3MIPHOCTI
pekoHcTpykiii gopiBHioBana 10. ITicmst pekoHCTpyKiii arTpakropa y (asoBoMy NpoCTOpi Ha IMiACTaBi
arropurmy A. Wolf et al. (1985) J. P. Eckmann et al. (1986) merony amanora [10] Bu3Hauaam criekTp
nokasHuKiB JIsmyHoBa, a Ha MiACTaBi CyMH YCiX MO3MTHBHUX MOKa3HHKIB JIsmyHOBa po3paxoByBasiu
enmponiio Koamozoposa-Cinas (mempuuna, ounamiuna enmponis, €KC,6imlc) [10].

Jlist IOpiBHSHHS BIKOBHX 1 TEHICPHUX MiATPyN BUKOopHCTOBYBaBcsi U-kpurepiit Binkokcona-Manna-
VitHi. /I BusABNeHHS cyMicHUX €(DEKTiB cTaTi Ta BiKy Ha 3HaYCHHS CHTPOIii BUKOPUCTAHO AHUCIICpCiHHMI
ananiz (ANOVA). JloctoBipaumE BBakanucs BiaMinaocti npu P< 0,05.

Buknax ocHoBHOro Marepiajy i OOIpyHTYBaHHsSI OTPMMAHHX pe3yJbTaTiB gociaimkenns. ANOVA
BUSIBUB JIOCTOBIpHHUH e(heKT pakTopa «CTaTh» Ta CyMICHOI Ail (hakTOpiB «Bik» i «cTaTh» Ha 3HaueHHs eKC y
KOHTPOJIBHIN Tpymi, Ta iX BIACYTHICTh MPHU BPOKEHUX 30POBUX IUCPYHKIINX, TOIl AK epeKkTH (akTopa
«BIK» BUSIBJICHI B 000x rpymnax. Ili edpexTu monsranu y Ounbin Hu3bkux 3HaueHHsIX eKC cepen ocib skiHOUOT
CTaTi, 110 OLIBIIO0 MipOI0 TPUTaAMaHHO HOPMAJILHO30PUM Y IEpiof Apyroro autuHCTBa (Mokycu Fp2, F7,
F8, C3, C4, T3, T4, T5, T6, P4, O1) ronampkoro Biky (mokycu F7, F8, C4, T4)roni sk y rpymi i3
30pOBHMHU JUCQYHKIISIMUA i BIAMIHHOCTI OyJIM JOKQIBHUMH Ta BUSBISUIMCA TiNbKH B IOHALIKOMY Billl
(mokyc P3).

3a3HayeHe 3yMOBWIO HEOOXiAHICTh MPOaHANi3yBaTH BikoBY AuHaMiky 3MiH eKC mpu pisHOMY cTaHOBI
LEHTPATBHOTO 30py OKPEMO JIJIsl 0Ci0 JKIHOUYOT Ta YOJIOBIYOI CTATI.

3'scOBaHO, IO Y HOpMAIbHO30pUX 0Cit uonoeiuoi cmami (puc. 1) y migmitkoBomy Bimi (12,51-16,50
POKiB) TIOpiBHSAHO 3 TepiomoM apyroro autuHcTBa (7,51-12 50 0KiB) BimOyBamocs JOCTOBIpHE 3HIKCHHS
3HaueHb eKC y 103 16 gocrnimkyBaHNX KOPKOBUX IUISTHOK, a caMe: OinaTepaibHo y toboBo-nosspHii (Fpl
Ha 13,7 %, Fp2ia 18,4 %),ckponesiit (T3 va 17,6 %,T4 Ha 22,1 %,T5 na 26,4 %),tiM swiit (P3 wa 16,3 %,
P4 na 23,3 %),notwnmuniit (Ol Ha 26,5 %,02 na 11,1 %)ra npasiii nenrpanshii (C3 Ha 9,8 %)minsHKax.
V no6oBux yactkax (F3 F4, F7, F8¢nocrepiranacs ananoriuna teaaenuis (0,06< P < 0,08).

HocroBipHrx 3MiH y 3HaueHHsX eKC y 1oHabkoMmy Bili MOPIBHSAHO 3 MiATITKOBUM BIKOM HE BiOYIJOCH.
OnHak TIPOIOBKECHO BUSBIICHY B TTITKOBOMY BIIll TEHJACHINIO 10 3HIKEHHS 3HavueHb ¢KC y miBux
nentpanbHii (C3) 1 mepennbo-ckponesiit (T3), 060x Bepxupo-nodoBux (F3, F4)xinsHkax, 1o mpu3Beno 10
MOSIBY IOCTOBIPHUX BiAMIHHOCTEH 3 TIEPi0JIOM IPYTroro JUTHHCTBA.
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Bomnodac B roHAIlbKOMY BiIli, MOPIBHSHO 3 IMIUTITKOBUM, CIIOCTEPIragocs HE3HAYHE 301TBIICHHS
3HaueHb eKC y no6oso-nomsipaux (Fpl, Fp2)npaeux nenrpanshiii (C4) i nepenubo-ckponeBiit (T4), miBux
tiM sl (P3) 1 moTwnwuniit (O1) minsakax, mo o6yMOBHJIO HiBEIIOBAaHHS JIOCTOBIPHHX BiIMIHHOCTEH 3
MEepPioIOM APYroro TUTHHCTBA.

B ocio uonoeiuoi cmami 3 epoorcenumu 3oposumu oucynxuiamu (puc. 1), nomioHo 10 HOPMATBEHO-
30pHX, CHOCTEpiranacs TEHACHINS J0 3HKeHHS 3HaueHb ¢KC y mianiTKoBOMY Billi, OJHAK JOCTOBIpHI
3MiHK OyiM OLIBIN TOKaIBHUMH — y TPaBUX IeHTpanbHii (Ha 15,2 %),mepennbo-ckporesiii (Ha 12,7 %)i
motunnuHii (Ha 16,5 %) minsgakax. Y miBiil miBKymi 3HauHe 3HWKEHHs 3HaueHb eKC crmocrepiramocs y
HIDKHBO-JT000BI# (Ha 6,7 %,P = 0,098),3amHp0-ckponeBiit (Ha 11,7 %,P = 0,063)ta motwmuuwiit (Ha 11,5 %,
P = 0,081)minsukax.

Bpooirceni 30poei oucpyuxuii Koumpons

q0JI0BiKH JKIHKH q0JI0BiKH

NIOATMKU—IOHAKU Oimu—nioaimxu

OIMU—IOHAKU

Puc. 1. Tonorpagiunuii po3noain BikoBux 3MiH 3HaYeHb eHTpomnii KosiMoroposa-Cinas cepen ocid 3 pisaum
CTAHOM HEHTPATBLHOIO 30pY.

Ipumimka. Kpyxkamu o3HadeHo BiAMiHHOCTI y 3HadYeHHAX eKC B Me)kax MOpiBHIOBAaHUX BiKOBUX TPYI MPU © —
P<0,05,npu « — 0,05kP<0,10.

VY 1oHampKkoMy Billi crocTepiraiocsi MPOAOBKEHHsS NOCTOBIPHOTO 3HIKEHHS 3HaueHb eKC y mpaBiit
nepenrHbo-ckponeBiil ausHmi (Ha 10,1 %).B iHmmX ALISHKAX aHAJIOTIYHO 10 KOHTPOJIO JOCTOBIPHUX 3MiH
TIOPIBHSHO 3 TITITKOBAM BiKOM HE BUSABJIEHO. Po3mouaTe y miTiTKOBOMY Billi TTOBIILHE 3HIKECHHS 3HAYCHD
eKC y mpaBux BepXHBO-JI000BIH 1 3aTHHO-CKPOHEBIN Ta JIIBUX NOTUIMYHIN, JOOOBO-TIOJSIPHIN, BEpXHIN 1 HIKHIH
7000BUX AINISTHKaX MPOJOBXKHIOCA 1 B IoHambkoMmy Bimi. Lle oOyMOBHIO MOCWIIEHHS BiMiHHOCTEH 3 Tie-
piogom apyroro autuHCTBa 3a 3HadeHHsmu eKC (s F4, T6, O1 P< 0,05; mna FplP = 0,052;m1s F7
P =0,07;m1s F3P = 0,08).

195



Hayxkoeuit gicnux CxioH0€8poneiicbko20 HauioHanvhozo ynieepcumemy imeni Jleci Ykpainku

B 0ci6 Jo0Bi40i1 cTaTi 3 BPOIKECHUMH 30POBUMH TUCHYHKITIAMHU MOAIOHO O KOHTPOIIIO B FOHAITBKOMY
Billi CIIOCTEPIranocs He3HAUYHe MMiBUIIeHHS 3HaueHb eKC y mpaBiii NOTWIMYHIN AISHIT, 0 S0 3HU3UIIO0
CTYIiHb BiMiHHOCTEH 3 Tiepiomom apyroro aguruuctsa (P = 0,06).

AHajri3 BiKOBOI quHaMiky 3MiH 3HaueHb eKC v Hopmanbrozopux ocio scinouoi cmami (puc. 1) BusBUB, 1110
3HIKEHHSI BiIOYBaJIOCS B IOHAIILKOMY BiIli, & HE B MUTITKOBOMY, SK B OCI0 YOJIOBIYOi CTaTi, JOCATAIOUH
PIBHS IOCTOBIPHOCTI Y JIiBif HIDKHBO-I000BIH (Ha 20,9 %)Tta mpaBux ueHtpanbHii (Ha 17,0 %),nepenubo-
ckponeBiit (Ha 20,7 %),3anHp0-ckpoHeBiit (Ha 14,3 %)i tiM'saHiii (Ha 9,5 %) ningHkax. AHanoriyHa
TCHJICHIIiS BUSIBJICHA Y JTIBUX IepeHbo-cKkpoHeBiit (Ha 11,3 %,P = 0,053)i uentpanpHiit (#a 10,8 %,P = 0,053)
ninsakax. OgHaK i nepemyBano He3HauHe MmigBuIeHHs 3HadeHb eKC y mmiTKoBOMY Billi, TOMY 3HMKEHHS
3HadeHb eKC B TOHAIIPKOMY BiIli IIPU3BENO A0 MTOBSPHEHHSI HA PiBEHB MEPiOy APYTOTO JUTHHCTBA.

Criocrepiranocsi TakoX OBUThHE 3HIKEeHHA 3Ha4eHb ¢KC 3 mepioay Apyroro TUTHHCTBA 10 IOHAIBKO-
ro BIKy B JIIBUX 337HbO-CKpoHeBii (Ha 14,7 %, P< 0,05)i tim'sniit (va 11,6 %,P = 0,052)Ta mpaBux
uwkHii (Ha 10,5 %,P = 0,08)i BepxHiii (Ha 14,0 %,P = 0,10)10060Biii AiJsTHKaX TOJIOBHOTO MO3KY.

B oci6 scinouoi cmami 3 epoodacenumu 3oposumu oucynkuiamu (puc. 1), Ha BigMmiHy Bix HOp-
MaJIbHO30pHX, JOCTOBIpHE 3HIKEHHS 3HaueHb ¢KC BimOyBasiocs y ABa €Tamu. y MiJTITKOBOMY BiIli B TIO-
TIIMYHKX Tistakax (Ha 21,5 %,02 va 25,1 %),a y 10HabKoMy Billi — y JBHX HIKHBO-I000BIiH (Ha 19,2 %)i
TiM' stHiM (Ha 28,2 %0)ra 060X neHTpatsHuX (Ha 21—-23%)pasiii 1060B0-mosstpHii gt (Ha 20,8 %P = 0,094).

BimgzHauumo, mo nmoioHO 10 HOPMALHO30PUX, 3HKEHHS 3HaueHb ¢KC y miBil EHTpaNbHIN JUISHIT
B FOHAIIPKOMY Billi BiIOyBaJIOCS TICIIs MOTIEPEAHBOTO MiABUINEHHS B ITiUIITKOBOMY Billi, ajie¢ Oysio OibI
sHauHuM (yaBiui). Takok crocTepiranocs miaBHe 3HWKEHHs 3HadeHb eKC 3 mepiony Apyroro AMTHHCTBA
JI0 FOHAIBKOTO BIKY y JiBiH jmo6oBo-mossipHii (Ha 12,0 %)Ta mpaBux HIDKHBO-T0OOBIH (Ha 13,6 %)i
TiM’ striit (Ha 13,2 %,P = 0,06)ginsakax.

[aTeprIpeTyBaTH OTpUMaHi AaHi CIIiJI BUXOISYH 3 TOTO, IO HEHPOIWHAMIKY TOJJOBHOTO MO3KY MO’KHA
0XapakTepu3yBaTH SK MakpocTaH, c(OPMOBAHHMH MOCTITOBHICTIO MOPIBHAHO CTaOlIBHUX MIKpPOCTaHiB
PI3HOTO THITy TPHBAIICTIO Y JIEKiIbKa MiTiceKyHH Ta/abo cekyHI. Y MPOCTOPOBO-4aCOBOMY KOHTHHYYMi
HEHpOMHAMIKA TOJIOBHOTO MO3KY XapaKTEePU3YEThCS OTHOYACHICTIO JIOKATBHUX (CIEI[iali30BaHNX) Ta TJI0-
OanpHKX (IHTErpaTHBHMX) CTaHiB y KOKHHM MoMeHT dacy. Tak, EEI'-curHai mig ogHMM €JIeKTPOIOM Xa-
paKTepHU3yeTHCS MOCIIJOBHICTIO KOJIMBAJIFHUX CTaHIB, IO CIUIBHO 3 1HIIMMH JIOKATbHAMH KOJNHBAJIHLHIMH
cranamu (EET'-curuanamu) GopMyroTh TI00adbHNH KOMMBAIBHHM CTAH MO3KY, IO SBJISE COOOI0 MO3aiKy
CIIeIiaTi30BaHUX MOJYJIIB, SIKi YTBOPIOIOTh BY3JIH AMHAMIYHOI cucTemu [9)].

Meronamu MUTTEBOT KOHQIryparii enekrpuanoro mois (momentary brain electric field configurations)
Ta KOPOTKOYACHUX CHEKTpalbHUX maTTepHiB (Short-term spectral patterfisiokaszano, mo na EET" nopocioi
JIOAMHA B yMOBaX CIIOKIHOTO HECHaHHS B OCHOBHOMY JIOMiHYIOTH 4-5 cramiB (i JOKambHHX, i TIIO-
0aapHMX), a BCHOTO MOKHA BHPI3HHMTH Big 6 mo 11 yHiBepcaabHHMX THIIB KOPOTKOYACHHMX CIEKTPATBHHX
marrepHiB [9]. 3a3Hauene 3ymoBmoe ckiaaaHicTe EEI-curuamy mig gac Makpocrany (y HaIlloMy BHIQAKY
CTaHy CIIOKIHHOTO HECIIaHH:), TOOTO TUHAMIKY 3MiHU KOJIMBaJbHUX TPOIIECCIB Y Yaci.

3BepHEMO yBary Ha Te, 10 CEeTMEHTpPaHWH MiAXiJ 0 BUBYCHHS HEUPOJMHAMIKH TOJIOBHOTO MO3KY
Opi€HTOBaHUI Ha (PEHOMECHOJOTII0 MIKpO- Ta MakpocTaHiB. BojgHowac moka3aHo, M0 YacoBa JIWHAMIiKa
MIKpPOCTaHIB € X KIIFOYOBOIO XapaKTEPHCTHKOI0 Ta € GesmacmTabHoro (Scale-fre, mo cBiguuTs mpo ix
mecrarionapuicts [20]. ToMy BHHHKAIOTh MATAHHS PO T€, HACKIIBKH CTAIOI0 Ta PETYIIAPHOIO € JHHAMIKa
3MiH MIKpPOCTaHIB €JIEKTPUIHOI aKTHBHOCTI TOJOBHOTO MO3KY BITPOJIOBX MAaKPOCTaHy 1 K Il TapaMmeTpu
3MIHIOIOThCS 3 BikoM. 1100 oTprMaTH BiANOBIAl HA Il MUTAHHS, MOXKE CTAaTH B HAroJli BU3HAYEHHS CHTPOIIIi
EEI'-curnainiB, OCKiIbKH OCTaHHSI BU3HAYAETHCS YMCIOM MIKPOCTaHiB.

Hame mocmimkeHHS po3KpHBae BiKOBY MuHaMiky ckiagHocTi EE[-curHamy Ta BIUIMB 30pOBUX JWC-
GbyHKIOIN HA IO TUHAMIKY. Y3arajJlbHEHHS OTPUMAaHUX PE3YNbTATiB N1a€ IMiJCTaBH KOHCTATyBaTH BIKOBE
3HIDKCHHS CKJIQAHOCTI HEHPOJAMHAMIKH T'OJIOBHOTO MO3KY B YMOBaX CIOKIMHOIO HeclaHHsS B mepiofa 3 8 10
20 poxkie. ToOTO Ha ILOMY €Tallli OHTOI'€HE3y KOJIMBajJbHI MPOLECH CTalOTh OLIbII BIOPSIKOBAHUMH Ta
peryasipaumu (iepe0adyBaHor0), 110 OOYMOBITIOE 3MCHIIICHHS YHCIIa MiKPOCTaHIB.

SIk 3a3Hauanocs pasinie, ckaagHicte EEI-curHamy MosKHa PO3IIISIAATH 1 3 MO3HINT (PYHKIIIOHAIBHUX
IDKEpEI, M0 TEHEPYIOTh EIEKTPUYHY aKTHBHICTD, 1 3 MO3HINH (GyHKIioHANEHUX Mepex [17]. Omxe, orpu-
MaHi pe3yNbTaTh MO)KHA TMOSICHUTH CHHANTHYHUM oOpizaHHAM (Synaptic pruning), mo akTuBHO BifOy-
Ba€ThCH y IIUIITKOBOMY Billl Ta MOKE IPOJOBKYBATHCA y IOHAILKOMY Bili [6], BHACIIZOK SKOro 3McH-
IIYEThCSA KIIBKICTh €JIEMEHTIB, 110 3a0e3MeUyIOTh TeHEpallilo eICKTPUIHOI aKTHBHOCTI. 3a3Ha4YeHEe MOXKE
O0OYMOBHUTH 3HIKCHHSI €HTPOINii BHACTINOK 3MIiHM CTPYKTYpH (YHKIIOHAIBHOTO KEpena eeKTPUYHOI
AKTHBHOCTI.
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3 iHmoro OOKy, TOpSAX i3 CHHANTHYHAM OOpPi3aHHSIM YIPOAOBXK MiUTITKOBOTO Ta FOHAIILKOTO BIKY
BiZIOyBaeThCs 301IbLICHHS 00’ €My 01701 pedoBuHHM [15], 1m0 cripHsie MOCHICHHIO MPOCTOPOBO-4acOBOI Ta
aHATOMIYHOI iHTerparii MiXk Bimgizamu roaoBHoro Mo3ky [16]. 3 mosumii Teopii GpyHKIIOHATLEHUX MEPEX
nuHaMivHa ckiaaHicTh EEI-curHany THM HIbKYa, YMM BHIUE PiBEHb CHHXPOHI3aIli (KOpessiii) MixK GyHK-
iOHATLHUMHU JpKepenaMu. To0To BikoBe 3HMkKeHHS eHTpollii Komvoroposa-CiHas, siIke MU BHSIBIUTH, MOXKE
OyTH BiOOpaYKSHHSM TTOCHIICHHS ITPOCTOPOBO-YaCOBOI CHHXPOHI3aIlil B TISUTHOCTI TOJIOBHOTO MO3KY.

He BukitoueHo, 1110 BUSBIICHE BIKOBE MOCHJICHHS PETYISPHOCTI Ta CTIMKOCTI konuBaHb EEI'-curnamy
MOXE BiTOOpaXKaTH BIKOBY TEHJICHIIIIO /IO TOMIHYBaHHS YIOCKOHAICHHUX Ha TIOTICPEIHLOMY €Talll OHTOTEHE3y Ta
CTEPEOTHUITHUX MATTEPHIB y MOBEAIHII Cy0’ €KkTa 3 BikoM [9].

Hammi pe3ynbTaTét KOpEMOIOTH 3 JESKAMU JIAHUMU IOA0 BIKOBOI JMHAMIKM 3HAUCHH CHTPOIII Ha Pi3HUX
BIKOBHX eTarax. BUKopHCTaHHS anmropuTMy OararomacmTabHOI eHTporii st aHamizy ckimamHocti EEIT curaamy
BKa3aJI0 Ha OUTBII HU3bKI 3HAYCHHS B 0CI0 MOXMIIOTO BiKY, MOPIBHIHO 3 Mostonumu [5]. Y mocnimkenni EET
40 HemoBuAT i miteit (BikoBi rpynu 1-2, 2—8, 9—24 24—66MicsAI1iB) Mpy CEHCOPHIN CTUMYIISILIT Bi3HAUCHO
BiKOBe 3HIDKEHHs JoKanbHOi entporii (ogun EEI-curHan) Ha ¢oHi 30UIbIIEHHS PO3MOIIIEHOI €HTPOITii
(mix mBoma EEI-curaamamu). Ile mano migcTaBu aBTopaM 3pOOMTH BUCHOBOK, IO OCHOBHOIO TPAEKTOPIEO
BIKOBOT'O PO3BHTKY € IOCH/ICHHS IHTErpaLlii IIpOCTOPOBO-PO3IOAUIEHHIX HEHPOHHUX Oyl [19)].

OtpumaHi 1aHi TakoK 30iraroThbCst 3 pe3yibTraTaMu cerMeHTHoro anamizy EEI" (Merom xopoTkoTpu-
BAJIMX CIEKTPAIbHUX MATTEPHIB), IO BHSIBUB 3HIKCHHS JHHAMIYHHUX PENepTyapiB KOJIMBAIBHHUX CTaHIB
EEl'-curnaniB B yMOBaxX CHOKIHHOTO HecmaHHs y Mojoaux oci0 (20—45pokiB), mo Bka3zye Ha 3HUKCHHS
demenomoriunoi mirmuBocti EET 3 BikoMm [9].

3 inmoro 0OKy, € AaHi, MO CBITYaTh MPO 30UThIICHHS cKiIagHocTi EEI-curHamy 3 BiKOM TOCHIIKY-
BaHUX, OJIHAK BOHHU CIHMPAIOTHCS HA MOKA3HUKHU KOPEIALIAHOT pO3MipHOCTI, pO3MIipHOi CKJIQJAHOCTi, HA0IH-
KEHOI eHTpomii. 30KpeMa JociiKeHHs Kopensiiitaoi po3mipHocti EEIT 54 niteii Bin HapomkeHHs g0 14
pokis [12], po3miproi ckiaaguocTi EEI' y Tppox BikoBux rpymax — 7,5, 13,8 16,4 poku [20], HabmmkeHoi
errpomii y 6 miteit (10,6—12,6pokiB) ta 6 mopocaux (19,4—25,1pokis) [11] mokasaHo, 1m0 J03piBaHHS
MO3KY OB’ 513aHO 31 301IbIICHHAM CKJIaAHOCTI HEUITPANHAMIKH.

Sk 3a3Havanocs, miteparypHuX aaHuX monao eHrpomii EEI-curnamiB mpu 30poBUX AHCOYHKINAX HeE-
Mae. Y JOCTiDKeHHI MU TIOKa3aji, o 0OMEKEeHHS 30pOBOT0O JOCBITY 3 HAPOKEHHS BHACTIIOK ypaXKECHHS
nepuepruvIHoi YaCTHHU 30pPOBOT0 aHANI3aTopa, BUIO3MIiHIOE BiKOBY AnHamiky 3miH eKC, 30epiratoun TeH-
JICHITIFO JT0 BIKOBOTO 3HIKeHHs. O/IHAK, SKIO B KOHTPOJIBHIN Tpymi BikoBe 3HIkeHHs eKC Oyio riodans-
HAM B 0Ci0 YOJIOBiIUOi cTaTi Ta JOKAIBHUM — Yy OCI0 KiHOYOI CTaTi, TO MPHU BPOIKCHUX 30POBUX JIHC-
(hyHKIISIX HABITaKH, JIOKAJTBHI 3MiHM IpUTaMaHHI 0co0aM YoJIOBiYOi cTaTi, a Ti1odansHI — KiHoYoi. BikoBa
nuHamika 3MiH 3Ha4eHb eKC y ocib kiHOuoi cTaTi i3 30pOBUMHU AUCPYHKIIIMH Oyia MoAiOHa MO Takoi y
HOPMAaJIbHO30pHUX 0cCi0 40JI0BivOi cTaTi. TakoXk BHSBJICHA ITEBHA aCHUMETPisA 3MiH: y 0Ci0 4OJIOBIYOi cTaTi i3
30pOBUMH AUCOYHKITSIMA, Ha BIIMIHY BiJl KOHTPOJIIO, BiIOyBawIcs y TpaBiii MiBKy/i. BpaxoByroum 3araisHO-
BijoMuil (akT, mo B myOepTaTHOMY mepiofi AiBuaTa Ha 1—2 pOKM BUIEPEIXAIOTh XJIOMIIB 32 TEMIIaMHU
PO3BUTKY, a TIpaBa IMiBKYJS JO3piBa€ paHilie 3a JiBY, MOKEMO TMPHUITYCKATH, IO BPOJKEHI 30pOBi JHC-
GbyHKIIl TpU3BOAITH 0 YIMOBUTHHEHHS TEMITIB PO3BHUTKY TOJOBHOTO MO3KYy. Hakams, BimomocTed om0
BIKOBOI JMHAMIKH PO3BUTKY T'OJOBHOTO MO3KY IPH 30pOBUX TUCHYHKINSIX MU He 3Hannum. OmHaK € JaHi
PO YMOBUTLHEHHS TICHXOMOTOPHOTO PO3BUTKY JIiTEH i3 30pOBUMH TUCHYHKITIsIMU [2], 1110 OMOCepeIKOBAHO
MOXYTh OYTH MOBEIIHKOBUMH KOPEIISTAMH 3aTPHMKH CTPYKTYPHO-()YHKIIIOHAITBHOTO PO3BHTKY TOJIOBHOTO MO3KY.

BucHoBKH Ta nepcneKTHBH NMOJAJIBINOTO A0CHizKeHHsI. Y 1iepiof 3 8 o 20 pokiB BUSBIEHO BiKOBE
3HIDKEHHS CKJIQJIHOCTI HEMPOIWHAMIKK TOJIOBHOTO MO3KY 3 TMO3WIII YacTOTH 3MiH MIKPOCTaHIiB B YMOBax
CIIOKIMHOTO HecmmaHHs. [Ipy BpoHKeHNX 30pOBUX AUCHYHKITISIX HAMPSM BIKOBHUX 3MiH CKIIQIHOCTI HEHpPOIH-
HaMIiK{A TOJIOBHOTO MO3KY HE 3MIHIOETHCS, TOMI SIK TEMIH 1 CTPOKH BIKOBHX 3MiH, IMOBIPHO, JICTIIO BifICTaBJICHI
(ymoBinbHEHI) y yaci.

BiacyTHICTh €IHOCTI JaHHX IIOJO BIKOBOI JTMHAMIKH CKJIAJHOCTI HEHPOIWHAMIKH TOJIOBHOTO MO3KY,
OYCBHJIHO, ITOB’ s3aHa 3 PI3HUMH METOIUYHHUMH ITiIXOJIaMH, a SK HACHiIOK, IMOBIPHO, BiOOpakarOTh pi3Hi
aCIeKTH CKIAAHOCTI (KUIbKICTh, MOBTOPIOBAHICTh, INBUIKICTH 3MiHM MIKPOCTaHIB TOINO). 3a3Ha4yeHe
3YMOBITIO€ HEOOXI1THICTh TMOJAIBIINX CUCTEMATUYHUX JOCIHIHKCHb CKIAIHOCTI HEWPOJUHAMIKU TOJIOBHOTO
MO3KYy, BUKOPHCTOBYIOYH OLJTBIN WiTKI KpUTEpii BIKOBOI Iepiogu3amii Ta MOPIBHSHHS PI3HUX IMOKA3HHKIB
ckimagaocti EEI’ B yMoBaX HOpMH 1 TaTosiorii.
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Peapka HUpuna. Bausinue 3puTenbHBIX IMCPYHKIUIT HA BO3pacCTHble M3MEHEHHSl CJI0KHOCTH Helpoau-
HAMHMKH T'0JIOBHOT0 M03ra. 3HAYUTEIILHO YBEITUYMBAIOTCS CBEICHUS O HeMUHEHOH npupone D3I -curnama. B sTom
KOHTEKCTE IIeJIeCO00pa3HO MPUMEHEHNE HOBBIX aJTOPUTMOB aHaim3a DD -CHrHAJIOB AJIS JTyYIIero MOHUMAaHHUS 3aK0-
HOMEPHOCTEH HOPMAIBHOTO W aHOMAJILHOTO Pa3BUTHS MO3ra. B TaHHOM WcclieIOBaHUN ObLT MPUMEHEH SHTPOTUHHBIN
MOJXO/ AU aHanm3a CIoXKHOCTH DDI-curHama mrofeld ¢ HOpMalbHBIM 3PEHHEM W BPOKICHHBIMU 3PUTEIBHBIMU
muchyHkuusiMA B niepuoa oT 8 no 20 jer B COCTOSHHUU MOKOSI C 3aKPBITHIMH TJIa3aMU. BBISBICHO BO3PacTHOE CHH-
xeHue cioxHoctH IOI-curHana (Ha ocHoBanum 3HTponmu Kommoroposa-Cunas). Hanbosee BbIpaKCHHBIM 3TO
CHIDKEHHUE ObUIO B MOAPOCTKOBOM BO3pACTe Y MY>KUMH, M IOHOIIECKOM Bo3pacTe y JKeHIUMH. [loka3aHo, 4To Bo3pact-
HOE CHIDKCHHE 3HAYEeHHH DHTPOINH HE 3aBUCHUT OT HAJIMYMUS 3pUTENBHON MUCc()YHKLIMH. BpICKa3zaHO IPEAIoIokKeHHe,

198



PO3 AL 1V. ®izionorist moqunu i TBapun. 2, 2015

YTO BU3yasJbHasl AUCGHYHKIHS JMIIb OTCTABIISICT BO BPEMEHU M 3aMEJISIET BO3PACTHOE CHIKEHHUE CIIOKHOCTH HEHpO-
JUHAMUKH TOJIOBHOTO MO3Ta.
KaioueBsie ciioBa: aexrposnuedanorpadus, suTponust Konmmoroposa-CuHast, 3puTenbHbIe AUCHYHKIHH.

Redka Iryna. Influence of Visiual Dysfunction on Ag-rekated Changes of Brain Dynamical Complexity.
Progressive increases the data on the non-lingarenaf the EEG signal. In this context it is neszgyg to use new
algorithms for the analysis of EEG for better umstiending patterns of normal and abnormal brain Ideweent.
Entropy approach was used in this research tornhé/sis of the EEG complexity in people from 8 @ y&ars with
normal vision and congenital visual dysfunction idgrresting-state with eyes-closed. Age-relateducédn of
complexity of EEG signal according to the Kolmogefinai entropy was revealed. This age-related ghaof
complexity was the most significant in teenageresand adolescence females. The age-related emadpgtion was
independent of the presence of visual dysfunctibias been suggested that the visual dysfunctitard to age-
related reduction retards of brain dynamical coxipfe

Key words: electroencephalography, entropy Kolmogorov-Sinigiyal dysfunction.
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Anauni3 narentHocTi P300y cnoprcMeHiB irpoBux BUaiB CIIOPTY Ta JIErKoaTJIeTiB

BHSBICHO CTATHCTHUYHY 3HAYMMY Pi3HHIO JTaTeHTHOCTI KoMroHeHTH P300BUKIMKaHUX MOTEHINAIIB MO3KY Y
CHOPTCMEHIB IrpOBUX BUIB CIIOPTY Ta JIETKOATJIETIB. Y CIIOPTCMEHIB irpOBHX BUJIB CHOPTY BiI3HAYCHO CTATHCTHYHO
Oinpunii narentHU nepiox P300nopiBHAHO 3 JierkoariieraMu mija yac cepii crumydis «l1{o». Binznaueno oGepHeny
3aJIEXKHICTD [IUX MMOKA3HUKIB MIXK JBOMAa IpyraMy 00CTEKYBaHHX ITiJl 4ac MOSIBH CTUMYIIB «Jle».

KuarouoBi ciioBa: Bukimkasi noreHmiany, kommoHnenra P300,criopTcMeHu, TaTeHTHAN TEPio.

ITocTaHoBKAa HAYKOBOI MpodJeMHu Ta ii 3HaYeHHsI. CydJacHEe THUCSYOJITTS XapaKTEPHU3y€eEThCsS 1HTCH-
CHBHHMM PO3BHTKOM HAyKOBHUX JIOCIHIIKEHb Yy Tramy3i Helpodizionorii, ncuxodizionorii, MEIUINHH, AKi €
BaroMMUM BHECKOM Yy PO3BHTOK Hayku 3arajioM. OZHHM 3 OCHOBHHUX METOMIB aHATI3y JiSIILHOCTI MO3KY €
BHUBYCHHS 010€JEKTPUIHIX KOJUBAHb KOPY TOJIOBHOTO MO3KY. J[aHi, OTpruMaHi 3a IOIOMOTO0 ITUX METO/IIB,
PO3KPHBAIOTh CYTh HAWBaXIMBIIINX MEXaHI3MiB JIFOJICBKOTO MO3KY [6, ¢. 72; 9,¢.197].

Bukiukani MOTEHITIAIM — 1€ PeaKIlisl, M0 CKIIATAETHCS 13 KOMIIOHEHTIB, sIKI Oe3lepepBHO OB’ sA3aHi
MiX c00010. BUKHMKaHi MOTEHLia N XapaKTepU3yIOThCS KIJIbKICHUMHU MapaMeTpaMu OKPEMHUX KOMIIOHEHTIB
(marenTHOCTEH Ta ammutiTyx). Ili mapaMeTpn MaroTh pisHe (YHKI[IOHAIBHE 3HAYEHHS 3aJI€KHO Big ocobm-
BOCTEH EKCIIepUMEHTAIbHOI Mojmeni. Ha choromHi iHTEHCHBHO MPOBOMSTHCS E€KCIEPUMEHTAIBHI JTOCHTIA-
KEHHS 3 TOUIYKY OiOJIOTiYHO 3HAYMMOi MOJENi Uil MPOTHO3YBAaHHS YCHIIIHOCTI CIOPTCMEHIB y Pi3HUX
BHJIaX CIIOPTY, BPaxXxOBYIOUM HE TUTLKH MOPQOJIOTiuHi, (hi310J0TIdHI MOMKIHUBOCTi,a TaKOX OCOOJIHMBOCTI
HEeHTpaJIbHOT HepBOBO1 cuctemu[3, ¢. 113; 7.¢c. 244].

CriopTcMeHHN pi3HUX BUAIB CIOPTY BOJOJIIOTH NMEBHHUMHU OCOOIMBOCTSAMH HEpBOBOi cucTemu. Ha-
TIPUKJIIAJ, OCHOBOIO JOCATHCHHS BHCOKOI MalCTEPHOCTI, M1 CHOPTCMEHIB iIrpOBHX BHUIIB CIIOPTY € BMIHHS
KOHIICHTPYBATH CBOIO yBary, IIBUJIKO PearyBaTy Ha 3MiHy irpoBoi cHTYallil Ta puimMaTy pimenns [3, ¢. 113].

Enextpodizionoridai MeToaw TOCHIHKEHHS Maf0Th 3MOTY BH3HAYHTH POJIb OKPEMHX CTPYKTYp TO-
JIOBHOTO MO3KY B IpOIlecax yBary i KoHieHTparii. [IpoBenenHs indopMarltii 10 MO3KY 3iHCHIOETBCS IBOMA
NUISXaMU: BEHTpalbHUM, a00 «lllo — cucteMu», KUl BKIIIOYAE€ BEHTPOJIATEPAIbHYIPECTPiapHy KOpY Ta
HIDKHBOCKPOHEBY KOPY, Ta JOp3aJbHHUM, IO BKIIOYAE IUISHKY TIM sSIHOI KopH, abo «/le — cucrema»
[1,c. 173; 4,c. 212].Cka3ane BHIIE i 00YMOBHJIO aKTyalbHICTh HAIIOTO JTOCITIKCHHS.

AHami3 gociimkeHs wiei mpodseMu. AHa3 JITEPATypHUX PKEpPEN CBIMUUTh, IO THTCHCUBHO 3MIHCHIO-
IOTHCSl HAYKOBI JIOCIHIDKEHHS COMATO-CEHCOPHUX, CIYXOBUX, 30POBUX, KOTHITHBHUX BUKJIMKAHUX TOTECH-
miams [8, ¢. 105; 13,c. 11803].M. b. I'yposa, JI. B. Kanunesnususasunu crerudidai 0coOaHMBOCTI HyHK-
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