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M. 'pecbko, Mon. Hayk. cniBpoo6.
Y "HauioHanbHU HayKOBUI LeHTP pagiauiiHoi MeanuuHu
HauioHanbHoI akagemii MeguyHux Hayk YkpaiHu", KuiB, YkpaiHa

PONb IHAUBIAYANBbHO-TUMOMNONYHUX OCOBJIUBOCTEN
Y CNMPUAHATTI PAOIALIAHOI 3APO3MU

Memoro docnidxeHHs1 6yno eu3HavyeHHs1 porli iHOueidyanbHO-munoso2iyHux ocobnueocmell y cnpuliHammi padiayilHoi 3a-
2po3u. [lpoeedeHO pempocnekKMueHuUli ma nopieHsIIbLHUU aHasli3 ncuxoMempu4HuUx i HelipoghizionozidyHux napamempie y4yacHu-
kie nikeidauyii Hacniokie asapii (YJIHA) Ha YAEC. Y nicnsi aeapiliHuli nepiod y nikeidamopie asapii Ha YAEC eidbyesaembcsi Oe-
ghopmauyiss ocobucmocmi, sika xapakmepu3lyembcsi 3pocmaHHsM iHmpoeepcii ma Helipomu3my, 3a20CMPEHHAM XapaKmepoJioai-
YHUX puc ocobucmocmi ma 36inbWweHHAM KinlbKkocmi aKkyeHmyayili eMomueHo20, NedaHmMuU4YHO20, MPUBOXHO20, YUK/TOMUMHO-
20, ducmumMHozo i 36ydnueozo muny. BuzHa4yeHo yepebpanbHull Helipoghizionozi4Huli 6azuc decmpykmueHux iHOugidyasnbHo-
munosoeiyHux xapakmepucmuk ocobucmocmi, sikuli nosnsizae y 3pocmaHHi eiOHOCHOI ma abcosllomHoI crnekmpasibHOi Momyx-
Hocmi denbma-diana3oHy, 3MeHWeHHi 8iOHOCHOi ma abcosiromHoI cnekmpasnbHOi nomyxHocmi 6ema-diana3oHy ma 3HUXEeHHi
domiHyro4oi yacmomu. Taki 3MiHU MOXymb ceidYumu npo op2aHiYHe ypaxKkeHHsl 20J108HO20 MO3KY, 1ePes8aXHO y KOPMUKO-
nimM6iYHIl cucmemi. [Joza onpoMiHeHHs1 MO3UMueHO Kopeslroeasa i3 8i0HOCHOIO crieKmpaslbHOK rnomyxHicmro desibma- i mema-
diana3oHy, HezamueHo 3 eiOHOCHOIO ma abCcoJIIOMHOK creKmpasibHOl fnomyxHicmrwo 6ema-diana3oHy ma OOMIiHYHYOK Yac-
momoro. Taku pucu ocobucmocmi, Sk ekcmpasepcisi, Helipomu3M, YUKIOMUMHicmb i 36y0siueicmb MO3UMUBHO KOPEJTIMb i3
do3oro onpomiHeHHs1. B YITHA Ha YAEC cnpuliHsmms padiayiliHux ¢ghakmopie € HealekeamHum: xeopobu rnoe 'sizaHi i3 diero ioHi-
3yH04Y020 8UINMPOMIHIOBaHHS, 3aliMaromb n'amupaHzoee Micye 8 "AHkemi Hebe3nek", Hebe3neka 8i0 HasssHOcmi padiayiliHux pe-
408UH y noeimpi 3alimae eocbMupaHzoee Micye, y mol 4Yac sik He6e3sne4Hi pakmopu "KypiHHA" ma "exueaHHs ankozonr” 3al-
Maromb ocmaHHi paHzosi micuysi. FinepmpoghoeaHe cnpuliHamms padiayiliHoi 3a2po3u MO3UMUBHO KOPEeJIFoE 3 maKumMu pucamu
ocobucmocmi, sk eMomueHicmsb, nedaHMu4YHicmb, deMOHcMpamueHicmb, MPUBOXXHICMb Mma ek3asibmauisi.

Knroyoei cnoea: ioHi3yroye eunpomiHoeaHHsi, eKcmpaeepcisi, iHmpoeepcisi, akueHmyauii xapakmepy, y4YacHuUku snikeidoauyir

Hacnidkie aeapii Ha YAEC, enekmpoeHyedganozpadis.

Bcrtyn. Y 31 kpaiHi cBiTy HapaxoByeTbca 441 pitouni
A0EPHUA peakTop 3aranibHOK ENEKTPUYHOI MOTYXKHICTIO
382,9 'BT. 68 eHeprobnokis nepebyBatoTe y cragii 6yais-
HuuTBa. Y 1986 p. Ha TepuTopii YkpaiHu cTanacb aBapisi
Ha YopHobunbcebkin atomHin enektpoctaHuii (HAEC), Akin
3a MixxHapoAHO LWKanow saepHuX nogi 0yno npmMcBoeHo
HaMBULLMIA CbOMUI piBeHb Hebesnekn. Y 2011 p. B AnoHii
BHACINIAOK MOTYXXHOro 3eMneTpycy Ta uyHami Ha AEC ®y-
KyciMa-1 cTanacb aBapisi TakoXX CbOMOro piBHs. Ha Tepu-
Topii npoBegeHHst ATO po3TaloBaHO Aekinbka 00'ekTiB 3
iOHI3yl0UMM BUMPOMIHIOBAHHAM. YCi Ui paKkTK akTyanisyloTb
NUTaHHA BOOCKOHaNeHHs KputepiiB npodsigbopy ocib, ski
OpaTumyTb yyacTb Yy nikBigauii pagiauiiHux iHUMAEHTIB.

Hanbinbwui iHTepec nNpeactaBnsie OOCMIAKEHHS iHOW-
BigyanbHO — TUMOMOrYHNX 0COBNMBOCTEN OCOBUCTOCTI, TaK
SIK BOHM BinbLU iHOMBIQyanbHO CTiliki Ta MatoTb binbLue npo-
rHOCTUYHE 3HauveHHs. |HaMBigyanbHO — TMNOMOriYHI 0cob-
NMBOCTI BU3HAYalTbCA BNacTUBOCTSMU HEPBOBOI CUCTEMM
Ta XapakTepoM (PYHKLiOHYyBaHHS MO3KOBUX CTPYKTYp, LULO
BMPaXaETbCs B cneundivyHOCTi 6ioeneKTpUYHOI aKTUBHOCTI
rofI0OBHOIO MO3KY.

JocnimkeHHAMN 0COBUCTICHMX 3MiH, po3rnagiB Hencu-
XOTMYHOIO PiBHA Ta OCOOMMBOCTEN CMPUMHATTS pagiauini-
HOI 3arpo3u B y4acHMKIB MiKkBigaLii Hacnigkie pagiauiiHmx
iHUMaeHTiB 3aimanuck 6arato BYeHux [1-10]. OgHak ponb
iHOWBIAYanbHO-TUMOSOTYHMX OCOBNMBOCTEN Y CNPUAHATTI
pagiauifHoi 3arpo3u 3anuLLnnachb He BU3HaAYEHOH0.

MaTtepianu Ta Metoau. Y pocnigxeHHi 6panu yy4actb
122 yyacHuka niksigadii Hacnigkis asapii (YJTHA) Ha HAEC
(1 rpyna), Bik Ha MoMeHT obcTexeHHs 54,50 + 4,22, i3 go-
3010 onpoMiHeHHs 15,33 £ 12,77 wmlp; 76 YJTHA Ha YAEC,
AKi OO TOro X OynM eBaKy/WoBaHi i3 30HU BigYy)XEHHS
(2 rpyna) Bik Ha MoMeHT obcTexeHHs 55,53 + 3,61, i3 go-
3010 OMpOMiHeHHsa 24,81 + 27,57 mIp; i3 panHgomizoBaHoIl
BuGipkM o0cib, ski nepebyBaiTb Ha o006niky B KniHiko-
enigemionoriyHomy peectpi (KEP) pepxaBHOi ycTaHOBU
"HauioHanbHWIA HayKOBUW LIEHTP pagiauinHoi MeauuuHn
HauioHanbHoi akagemii MeanyHux Hayk Ykpainn (HHLPM).
pyny nopiBHAHHA cTaHoBUNM 84 ocobu (3 rpyna) y Bili Ha

MOMeEHT obcTexeHHss 51,06 £ 3,37 poku, ski He Gpanu
y4acrTi B niksigauii Hacnigkis asapii Ha HAEC.

BuvikopucToByBanucb NCUXOMETPUYHI METOAN: MeToaukKa
iarHOCTUKN XapaKTeponoriyHux ocobnmBocTern 0CoBUCTOCTi
LUmuweka — JleoHrapaa;  0CcOBUCTICHWIA  ONMTYBaNbHUK
. AseHka (Eysenck Personality Inventor — EPI). OuiHka
npodinto  0cobUCToCTi B rpynax nNpoBoAMIacb Tpwui: 40
aBapii Ha YAEC (peTpocnekTuBHO), ogpasy nicrns aBapii Ha
YAEC (peTpocnekTMBHO) Ta HA MOMEHT ODCTEXEHHS.

Ycim  pocnigxyBaHvM  3anucyBanu  KOMN'IOTEpHY
enektpoeHuedanorpadgito (EElN). Li gocnigxeHHa Buko-
HyBanu B ekpaHoBaHoMy kabiHeTi EEI y nepLwuii nonosuHi
OHA Yy CTaHi nacuBHOro crtaHy naudieHTa. OGCTexeHi He
npumMann NCMXOTPOMHUX MpenapariB NPOTAroM TPbOX Aib
[0 npoBefeHHa ncuxoqisionoriyHnx gocnigxeHs. Komn'to-
TepHy EEI peectpyBanu 3a gonomorow 16-kaHanbHOro
aHanizatopa DX-4000 (XapkiB, YkpaiHa). 3pificHioBanm
BidyanbHUM i cnekTpanbHui aHania EEl. Enoxa cnek-
TpanbHOro aHanidy craHosuna 60 c, 4YacTOTHWUIA AianasoH —
1-32 I'u. 13 ycix EElM-3anucis go nposegeHHs aHanisy Bu-
pansnu aptedakTtHi dparmeHTn. CnekTpanbHuin aHanis
BMKOHYBanu i3 3acTOCyBaHHAM 3araribHOMPUNHATOrO Me-
ToAy WBMAKoro nepetBopeHHst Pyp'e (Fast Fourier Trans-
formation, FFT) [30-31]. OTpumyBanu nokasHuku abco-
NIOTHOI cnekTpanbHoi NoTyXHocTi (MkB2:Tu-1) i gomiHyto-
yoi yacTtoTtu (I'u) Ans BCcboro gianasoHy yactoT (1-32 u),
a TakoX BIOHOCHY (Y %) cnekTparnbHy MOTYXHICTb MO OC-
HOBHWX YacTOTHMX AdianasoHax: & (1-4Twu), 6 (>4-7 lu),
o (>7-12Tu) i B (> 12-32 I'y). EnektpoHHi Tabnuui Excel
2010 (MS Windows) 6yno BMKOpUCTaHO K CTPYKTypy 6a3
AaHux. CTtaTUCTUYHMIA aHani3 nposefeHo y nporpami Sta-
tistica 10.0 (StatSoft) 3a gonomoroto napameTpuyHUX i He-
napameTpUYHUX KpUTepiiB.

Pe3synbTaTtv Ta OBroBOpeHHs. Y pe3ynbTaTi peTpo-
CMEeKTMBHOTO  aHamidy  MOKa3HWKIB  OMUTyBanbHWKa
. AnseHka (EPI) 6yno BUSIBNEHO 3HWXXEHHS PIBHS eKcTpa-
BepcCii Ta 3pOCTaHHs PiBHA HEWpPOTU3MY B OCHOBHUX rpy-
nax. Y rpyni NOpiBHAHHA OOCTOBIpHMX 3MiH 3a3HaB nuLle
piBeHb ekcTpaBepcii (Tabn. 1.)

© Npecbko M., 2018
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Ta6nuys 1. QuHamika 3mMiH ycepegHEeHUX NOKa3HUKIB
3a ocobucTticHum onutyBansHukom . AinseHka (EPI)

YINHA (n=97) YINHA — eBakymnoBaHi (n=60) pyna nopiBHsAHHA (N=70)

Ulkarw Boasapil | j6iccom | Aodsapil | o s | Hoamapil | o
[M + SD] M £ SDJ [M + SD] M % SDJ [M + SD] M £ SDJ

EkcTpaBepcisi/iHTpoBepcisi 12,66+4,04 | 9,24+3,56*** 13,02+4,27 9,57+3,33*** 11,46+3,38 | 9,16+3,27***
HelipoTnam 8,75+4,07 | 14,73+4,73*** | 8,62+4,56 14,41+4,42*** 8,69+4,18 9,06+4,26

lMpumimka: BiporigHicTb po3bixHocTen: * — p < 0,05; ** —p < 0,01; *** — p < 0,001.

Y pesynbTaTi peTPOCNEeKTUBHOIO aHarnidy xapakreporno-
riYHux ocobnmeocTen 3a onuTyBanbHukoM Lmuweka —
JNeoHrappaa, 6yno BUSIBNEHO 3aroCTpeHHSA pUC 0COBUCTOCTI
Ta 36inbLUeHHs YacToTh akueHTyauin. Y rpyni YJTHA ogpa-
3y nicna aeapii Ha YAEC 3pocna BigHocHa 4acTtoTa 3a-
cTpsratoyoi, neaaHTnyHol, 36yanvMBoi Ta AUCTUMHOT akLeH-
Tyauin xapaktepy. Ha cborogHi 3meHwwmnacb BigHOCHa
YacToTa aKkUeHTYyalill rinepTUMHOro Tuny Ta 3pocra emo-
TMBHOTO, NeAaHTUYHOrO, TPUBOXHOIO, LIMKNOTUMHOrIO, AMC-
TUMHOro Ta 30yAnuBOro TUMy MOPIBHAHO i3 AoaBapiiHM
nepiogom (tabn. 2).

Y rpyni YIIHA (eBakynoBaHux ogpady nicrns aeapii)
3pocna BiJHOCHa YacToTa LUMKMNOTUMHUX i AUCTUMHUX aK-
LeHTyauin. Ha cborogHi 3meHwwwunacb BigHOCHa 4YacTtoTa
riNepTUMHUX akueHTyauil Ta 3pocna eMOTUBHUX, NedaHTu-
YHUX, TPUBOXKHUX, LIMKNOTUMHMX, 30YANUBUX Ta AUCTUMHUX
akueHTyauin (tabn. 2).

Y rpyni nopiBHAHHA ogpasy nicns a.apii 4OCTOBIPHUX
3MiH He BigBynocb, HWHI N1LIe 3MeHLWKnach BiAHOCHA Yac-
TOTa rinepTMMHUX akueHTyauin (Tabn. 2).

Ta6nuys 2. AuHamika 3MiH BiGHOCHOI 4acTOTH aKLeHTyaLliil 3a oNUTYBanbHUKOM
LLimuweka — JleoHrapaa (> 18-tn 6anis)

YINHA (n=97) YINHA - eBakyinoBaHi (n=60) lpyna nopiBHsAHHA (n=66)
o OAPA3Y | 2 MoMeHT ao OAPasy | 2 momeHT 0o OAPA3Y | 2 MomeHT
Wkanu aBapii g;c;%;i'.l. obCTexeHHs | aBapil ;;2;'.'. obCTexeHHs | aBapil ;é(;rpl);i!f 0bCTEXEHHS
(%) (%) (%) (%) (%) (%) (%) (%) (%)
FinepTumMHicTb 39,80 29,03 14,02*** 50,00 32,14 23,81* 45,45 35,14 28,77
3acTpsraHHs 22,45 | 38,71* 33,64 20,00 12,50 14,29 27,27 18,92 16,44
EmoTUBHICTb 34,69 44,09 60,75*** 35,00 42,86 55,56 40,91 48,65 45,21
[NegaHTUYHICTb 17,35 | 31,18 40,19*** 15,00 23,21 36,51* 22,73 27,03 32,88
TPUBOXHICTb 2,04 6,45 11,21 10,00 14,29 25,40 6,06 5,41 8,22
LIMknoTuMHICTb 11,22 20,43 38,32%** 10,00 25,00 39,68*** 13,64 18,92 9,59
[emoHcTpaTtuBHicTb | 13,27 13,98 14,02 16,67 14,29 9,52 7,58 2,70 8,22
36yanusictb 9,18 19,35* 31,78*** 5,00 8,93 22,22* 10,61 13,51 8,22
AVCTUMHICTb 510 [21,51**| 45,79** 8,33 21,43* 44,44 6,06 8,11 15,07
Ek3anbTauis 14,29 16,13 25,23 18,33 16,07 25,40 19,70 13,89 16,44

lMpumimka: BiporigHicTb po3bixHocTen: * — p < 0,05; ** —p < 0,01; *** — p < 0,001.

MopiBHANBHWUIA aHani3 NokasHukiB komn'toTepHoi EEN Bu-
SIBUB 3POCTaHHSA BIOHOCHOI Ta abCOonIOTHOI CnekTpanbHol
NOTYXXHOCTI AenbTa-Aianas3oHy, 3MeHLUEeHHs1 BigHOCHOI Ta
abCcontoTHOI CnekTpanbHOi MOTYXHOCTI GeTa-AianasoHy Ta
3HWKEHHA AoMiHyto4oi vyacToTn y rpyni YITHA (tabn. 3). 3a-
3Ha4yeHi 3MiHW MOXyTb YKasyBaTW Ha 3HWKEHHS PiBHA
(PYHKLIOHaNbHOI aKTUBHOCTI FONOBHOrO MO3KY Ta LUBUAKOCTI
ncuxivHux npouecis. OgHak y npaeivt nobHin ainsHui B YJTHA
CMOCTepIraeTbCs 3HMKEHHSA abCOMTHOI CNeKTpanbHOI NoT-

YKHOCTI fenbTa- Ta TeTa-AianasoHy, Lo MOXe roBOpUTU Npo
3POCTaHHSA HeraTUBHUX EMOLN Ta peakLin YHUKaHHS.

OTpumaHi paHi  cniBBigHOCATBCA 3  pesynbTatamu
nopiBHsAnNbHoro aHanisy EEIN — napameTpis YJIHA, npose-
Aenumn B 1990-1995 pp. npodp. K. M. JloraHoBcbkum, ae
Oyno 3a3HayeHO JOCTOBIpHE 3pOCTaHHS abCONOTHOI Crnek-
TparnbHOI MOTYXXHOCTI AenbTa-akTMBHOCTI Ta Aenpecisa ab-
COMKOTHOI  CMeKTpanbHOi  MOTYXXHOCTi  ©GeTa-aKTMBHOCTI
NopiBHSAHO 3 HopMoto [11].

Ta6nuys 3. MNopiBHANBbHA XapaKTepuUCcTUKa cepeaHix 3Ha4YeHb NokasHukiB EEl

MoKkazHuK YHI-IIVIAign[;QO) t p Fpyna nopl\;lai;a[;-ma (n=64)
F3 BCI 3 24,47+7,08 2,00 0,05 22,27+6,21
F4 BCI & 25,01+7,42 2,18 0,05 22,58+5,90
F7 BCI & 25,5346,23 3,01 0,001 22,6315,40
02BCIN 3§ 19,9446,55 2,15 0,05 17,8315,16
F4 BCMN B 16,16+3,55 -2,20 0,05 17,55+4.26
F7 BCMN B 17,42+3,80 -2,73 0,01 19,28+4,62
T4 BCN B 18,99+4,30 -2,22 0,05 20,58+4,49
F2 ACI & 10,56+4,07 -3,04 0,001 12,88+5,40
F3 ACI & 9,27+4,91 2,12 0,05 7,86+2,36
T4 ACIM § 10,18+4,03 2,22 0,05 8,86+3,00
F2 ACI 0 9,91+£3,08 -2,14 0,05 11,11+3,85
F1ACM B 7,5612,62 -2,09 0,05 8,53+3,17
F2 ACM B 6,33+2,31 -2,78 0,01 7,55+3,10
F7 ACM B 6,9412,34 -2,63 0,01 8,17+3,45
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MoKasHNK Yﬂl-llvﬁ(snD 90) t p Fpyna nophlnail-éa;un (n=64)
T3 ACN B 6,91+£7,98 -2,43 0,05 7,98+2,85
T5ACN B 6,30+2,22 -2,46 0,01 7,52+3,88

F3 04 7,62+0,71 -2,37 0,05 7,88+0,64

F4 09 7,59+0,70 -2,48 0,01 7,86+0,63

F7 Od 7,59+0,64 -3,58 0,001 7,95+0,57

T4 OM 7,77+0,62 -2,68 0,01 8,04+0,62

lMpumimka: BCI — BigHocHa cnekTpanbHa noTyxHicTb; ACI — abconoTHa cnekTpanbHa NoTyxHicTb; Y — gomiHytoua vactoTa; & —
[AenbTa-aKTUBHICTb; B — 6eTa-akTUBHICTb; O — TETA-aKTUBHICTb; oL — anb(a-aKTUBHICTb.

Y rpyni YJTHA-eBaKymoBaHMX CNOCTEPIraeTbCA 3pOCTAHHS BiHOCHOI Ta abCOMTHOI CNEKTParnbHOI NOTY>KHOCTI Aerb-
Ta-aKTUBHOCTI, NEPEBaXHO B NiBill NOOHO-CKPOHEBI AINSAHLI Ta 3HWKEHHS AOMiHyto4YOoT YacToTu (Tabn. 4).

Ta6nuys 4. NMopiBHANBbHA XapaKTepuUcTMKa cepeaHix 3Ha4yeHb nokasHukie EEl

MokasHuk YITHA eBaKMy;;Sam (n=60) t p Fpyna nophlnsiusﬂ;uﬂ (n=64)
F3 BCIl & 25,58+8,22 2,55 0,01 22,27+6,21
F7 BCIM & 24,93+6,71 2,12 0,05 22,6315,40
F3 ACI & 10,6315,41 3,74 0,001 7,8612,36
F4 ACIT & 9,78+3,70 2,15 0,05 8,48+3,02
T4 ACIN & 10,47+4,15 2,48 0,01 8,86+3,00
F3 04 7,53+0,79 -2,72 0,01 7,88+0,64
F7 OJ 7,72+0,70 -1,97 0,05 7,95+0,57

lMpumimka: BCI — BigHOCHa cnekTpanbHa noTyxHicTb; ACI — abcontoTHa cnekTpanbHa NoTyxHicTb; Y — gomiHytoua yacTtoTta; & —

OenbTa aKTUBHICTb.

Y pesynbTaTi KOpensauinHoro aHanisy 4o OnpoMiHEH-
HS 3 napameTpamu GioeneKkTPUYHOI aKTUBHOCTI FONOBHOMO
Mo3ky B rpyni YJTHA 6yno BMSIBNEHO MO3UTUBHUIA 3B'A30K
BiJHOCHOI cneKTpanbHOI MOTYXXHOCTi AenbTa-diana3oHy B
NiBiN CKPOHEBIV AiNsAHUI; TeTa-Aiana3oHy — y niBi CKPOHe-
Bil Ta NpaBil UeHTpanbHin AinsHui. HeratmBHuMM 3B'A30K
[03a ONPOMIHEHHS Mara i3 BiAHOCHOI CMeKTpanbHO Mo-

TYXHiCcTio 6eTa-giana3oHy B CKPOHEBMX Ta MNOTUINNYHMKX
BiABEOEHHSIX, NiBill NOGHIN Ta npagii TiM'aHiA ginsHui. Jo-
3a OMNPOMIHEHHS] HEraTMBHO KopertoBana 3 abCcontoTHO
CNEeKTParbHOK MOTYXHICTIO AenbTa-Aiana3oHy B MiBin no6-
Hi Ta MpaBili LeHTpanbHin ainaHui, 6eta-gianasoHy — y
NOGHIN, CKPOHEBIM Ta NOTUNUNYHIN AiNAHKaX Ta AOMiHYHOYO0
4aCcTOTOK Y CKPOHEBMX BiaBeaeHHsAX (Tabn. 5).

Ta6nuys 5. KoediuieHT paHroBoi kopensuii Mixx napameTtpamu KEET Ta 403010 onpoMiHeHHsA
B YJTHA (n = 84), cepeaHs no3a onpomiHeHHs 15,23 * 12,74 mIp

NapameTpu KEEI r p MNapameTpu KEEI r p
BCI3T5 0,25 0,05 ACI B F1 -0,27 0,01
BCMNoT3 0,24 0,05 ACI B F2 -0,26 0,05
BCI16 C4 0,26 0,05 ACI B F3 -0,27 0,01
BCMoT5 0,22 0,05 ACI B F7 -0,23 0,05
BCMN B F3 -0,21 0,05 ACIMBT3 -0,33 0,001
BCMN B F7 -0,27 0,01 ACIM B T4 -0,30 0,01
BCI B F8 -0,22 0,05 ACI B T6 -0,29 0,01
BCI B T4 -0,23 0,05 ACI g O1 -0,23 0,05
BCMNp 15 -0,25 0,05 ACI B 02 -0,25 0,05
BCI p P4 -0,29 0,01 OY F7 -0,23 0,05
BCI g O1 -0,22 0,05 a4y T4 -0,23 0,05
BCMN p 02 -0,21 0,05 a4y T5 -0,28 0,01
ACI 3 F3 -0,21 0,05
ACI1 5 C4 -0,24 0,05

Y rpyni YITHA-eBakynoBaHWX KopensauinHux 3B'dA3KiB
003N OMPOMIHEHHA 3 napameTpamu kommn'totepHoi EEI
BUSIBNEHO He Byno.

Y pesynbTaTi KOpensuinHoro aHanisy oTpMMaHoi Ao3u
OMNPOMIHEHHSI Ta LWKan oOcobUCTICHOTO OnNUTyBarnbHKKa
. AnseHka (EPI), a Takox XxapakTepomnoriYHoro onuTyBa-
nbHuka LWWmnweka — JleoHrapga y rpyni YJIHA ogpasy nic-
ns aBapii 6yno BMSBMEHO NO3UTUBHUI 3B'AI30K i3 eKCTpaBe-
pcieto (r=0,33, p<0,001) Ta rineptumHicTio (r = 0,27,
p < 0,05). Ha MoMeHT obCTexeHHs crnocTepiraBcs nNpAMuin
3B'A30K i3 HenpoTuamom (r = 0,23, p < 0,05), UMKNOTUMHIC-
Tio (r = 0,24, p < 0,05) Ta 36ygnueictio (r = 0,26, p < 0,01).
Y rpyni YJIHA eBakynoBaHuWX OOCTOBIPHUX KOPEensuinHUX
3B'sI3KiB BUSABNEHO He Byno.

Omxe Takm pucu 0cobUCTOCTI, sIK eKCTpaBepCisi, HeNpo-
TWU3M, MNEPTUMHICTb, LMKNOTUMHICTb i 30yAnuBiCTb 3pobu-
nn CBil BHECOK Y Ae3afanTuBHY NoBefiHKy ocib, aki Gpanu
y4yacTb Yy niksigauii aBapii Ha YAEC. Bucoka 30BHiLIHA pe-
aKTUBHICTb | HU3bKa iHTpanCuxiYHa aKTUBHICTb, CXUMbHICTb
00 HeBunpaBAaHOro pusnKy, eMolinHa HeCTINKICTb, CXUMNb-
HICTb [0 NaHiYHMX peakuin, BiACYTHICTb MOCHILOBHOCTI B
peanisadii pilleHb, CaMOBMNEBHEHICTb, TPYAHOLLI i3 camope-
rynsgieo Ta nepeoliHka CBOIX MOXIMBOCTEWN, XapaKTepHi
AN BULLE3a3HAYEeHUX MCUXOMOTiYHNX XapaKTEPUCTUK OCO-
BUCTOCTi, MOrnKN CNpUATY NOPYLLEHHIO PErMamMeHTy aBapii-
HUX POGIT, HEXTYBaHHIO 3axMcHUMKU 3acobamu, Lo B pe-
3ynbTaTi MOIMo NPM3BECTU 40 A0AATKOBOro ONPOMIHEHHS.

Okpim KopensuinHoro  aHanisy  iHguBigyanbHO-
TMNONONYHUX 0COBNMBOCTEN OCOBUCTOCTI i3 3a40KYMEHTO-
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BaHOKO [J030K0 OMPOMIHEHHS, NPOBOAUNU KOPEensAuinHun
aHania 3 cpaktopom rinepTpooBaHOro CNPUNHATTA pagia-
uinHoi 3arpo3n. OuiHKy afekBaTHOCTI CNpURHATTA pagia-
LiMHOI 3arpo3n NpoBOAMMM 3a JONOMOrol "AHKETWN OLHKK
Hebesnek", Ae pecnoHAeHTU BCiX rpyn ouiHoBanu Hebes-
neky Bifg €KOMOTiYHUX, couianbHUX, TEXHOreHHMX Ta noby-
ToBMX (pakTopis (3aranom 31 dakTop).

Ak BugHO 3 Tabn. 6, akTyanbHUA Ha CbOroAHi hakTop
"HauioHanbHi  KoHonikTM" gna  YIIHA T1a  YJIHA-
€BaKyMOBaHNX He € HaCTINbKN akTyanbHUM AN pecnoHae-
HTiB rpynu nopiBHsHHA. Cepen ycix BMAIB NPOMUCIOBOCTI

HalMeHLUEe BUKIMKaE 3aHEMNOKOEHHSA Y PECMNOHAEHTIB YCiX
rpyn ByrinbHa. XiMiyHa Ta aTOMHa NPOMMUCHOBICTb Y YCiX
rpynax 3anmae cepefHe MOMOXEHHSA B paHroBsii Tabnuui,
okpim YIMHA, siki npuginsatoTe Ginblle yBary aTtoMHiA npo-
MWCITOBOCTI, LLIO MOXXHA MOACHUTU BENMKUM BigCOTKOM "He
nobposonbuis" uiei rpynu (77,98 %). Y rpyni YINHA 6inbLue
yBarn npuginsoTs xBopobam, MOB'A3aHNM 3 iHO3YHUYUM
BMMNPOMIHIOBaHHAM, Yy Tom uYac sk y rpyni YJIHA-
€BaKyMoBaHMX Ta rpyni MOPIBHAHHA Oinbll 3aHEnoOKOEHi
iOHI3YI04YMM BUNPOMIHIOBaAHHAM Y NOBITPI.

Ta6nuys 6. MNopiBHANBbHA XapaKTepPUCTUKA paHroBUX MicLb aHKeTU HeGeanek

YITHA YINHA-eBakyioBaHi | 'pyna nopiBHsiHHSA
®dakTopu (n=109) (n=57) (n=71)
PaHroBe micue PaHrose micue | PaHroBe micue
3n04YMHK, NOB'A3aHI i3 HacUNNaMm 18 18 18
TpaHCcnopTHUIN pyx 16 14 19
HewacHuin Bunagok Ha poboTi 27 28 20
HewacHuii BUNagok y nobyTi 29 27 27
BxuBaHHS ankoronto 31 31 31
KypiHHs 30 30 29
BukopucTaHHs nikis 26 24 30
BX1MBaHHA HAPKOTUKIB 25 29 26
Hectauva nikapis 20 19 22
HauioHanbHi KOHGNIKTK 21 26 17
CHIA 22 22 23
Yci Buav 3abpyaHeHHs JOBKINAs 4 3 8
Be3pobitTa 17 20 4
MigBULLEHHS LiH 3 13 2
SHWKEHHS PiBHSA XUTTS 2 7 3
BigcyTHicTb abo HecTaya HeobXigHUX xapyiB 24 25 21
BukopucTaHHs ixi Ta Bogu 19 17 24
XiMiYHa NpOMUCNOBICTb 14 16 12
ATOMHa NPOMUCIIOBICTb 9 15 15
ByrinbHa npoMucnoBsicTb 28 21 28
HasBHiCTb XiMiYHUX PEYOBUH:
— Yy NoBITpi; 7 6 5
— Yy BOAi; 6 2 6
— Y I'PYHTI; 12 4 11
— y NnpoayKTax 1 5 1
XBOpo6UK, NoB'A3aHi i3 XiMiHHUMMK pevYoBMHaAMM 8 1 7
HasBHiCTb pagioakTMBHUX PEYOBUH:
— Yy NOBITpi; 15 8 9
— Yy BOAi; 11 11 13
— Y I'PYHTI; 13 9 14
— y npoayKTax 10 12 16
XBOpo6WU, NOB'sI3aHi 3 iOHI3YI0YMM BUNPOMiHIOBAHHSM 5 10 10
Ocobucti npobnemu 1a TypboTH 23 23 25
KopensuiiHuin aHania cymu ycepeaHeHux 3HayeHb pa- 30yonueicTio  Ta  ek3anbrauieto. Y  rpyni YJTHA-

Jiauiiiux dakTopisB i3 npodinem ocobucTocTi nokasas y
rpyni YNTHA opgpasy nicns aBapii NO3WTUBHUI 3B'AI30K 3
€MOTMBHICTIO, MeJAaHTUYHICTIO, TPMBOXHICTIO Ta LMKIOTUM-
HICTIO, @ HAQ MOMEHT OBCTEXEHHS — 3 EKCTpaBepCieto, Hen-
POTU3MOM, NEOAHTUYHICTIO, TPUBOXHICTIO, LIMKIIOTUMHICTIO,

€BaKyMnoBaHUX pagiauinHni akTop KopemnoBaB Tifbku 3
PiBHEM TPMBOXXHOCTI HA MOMEHT OOCTEXEHHs. Y rpyni nopi-
BHAHHSA pagiauiiHuiA (bakTop KopertoBaB i3 JeMOHCTpaTu-
BHICTIO OApasy nicnsa aeapii Ta HEWPOTU3MOM Ha MOMEHT
obcTexeHHs (Tabn. 7).

Ta6nuys 7. KopensiuiiHi B3aEMO3B'sI3kM cymu papiauiiHux cgakTopis
3i Wwkanamu onutyBanbHUKiB . AizeHka (EPI) Ta LUmuweka — JleoHrapaa

LWkanu YINHA YIHA-eBakyoBaHi pyna nopiBHAHHA
R [ p R | p R | P
Odpasy nicns asapii:
EMOTUBHICTb 0,21 0,05
MNegaHTUYHICTb 0,22 0,05
TpUBOXHICTb 0,22 0,05
LInknotTumHicTb 0,40 0,001
[eMOoHCTpaTuBHiCTb 0,51 0,001
Ha cb0200Hi:
EkcTpaBepcisi/ iHTpoBepcis 0,25 0,01
Hevipotuam 0,39 0,001 0,37 0,001
lNepaHTU4HICTb 0,28 0,001
TpUBOXHICTb 0,33 0,001 0,28 0,05
LInknotTumHicTb 0,39 0,001
36yanuBsicTb 0,28 0,001
Ek3anbTauis 0,25 0,01
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Omxe, Takm pucu 0COOUCTOCTI, SIK eKCTpaBepcCis, Hew-
pOTU3M, EMOTUBHICTb, NEAAHTUYHICTb, LUMKINOTUMHICTb,
OEMOHCTPATUBHICTb, TPUBOXHICTb, 30yAnNUBICTbL Ta ek3arb-
Tauis cnpusioTe POPMYBaHHIO HEAAEKBATHOrO CNPUAHATTS
pagiauirHoi 3arpo3un. EMouiiHa HeCTINKICTb, CXUNBbHICTb A0
HaANULLKOBOT BPasnMBOCTI Ta YYTNMBOCTI, iIHEPTHICTb NCK-
XiYHUX NpoueciB, nocnabneHnii CaMoKOHTPOSb, CXUMbHICTb
00 NaHiYHUX peakuin Ta cy0'eKTMBHICTb OLIHOK, BiACYTHICTb
MEeX MK BMMMUCIIOM Ta pearbHIiCTIO, HWU3bKa CTPeCcOCTin-
KiCTb Ta Big4yyTTa 6€3nopagHOCTi XapakTepHi 3a3HayeHuM
NCUXONOrYHMM TUNaMm | cnpusitoTb rinepTpocgoBaHoMy
CNpUIAHATTIO pagialiiHoi Hebe3neku.

BucHoBKkKU. Y pesynbTaTi peTpOCrneKTUBHOIO aHanisy B
YNHA T1a YJTHA-eBakyoBaHMX i3 30HU Big4y>KeHHs1 Oyno Bu-
SIBNEHO iHTpancuxivHi 3mMiHM ocobuCTOCTi, SIKi i3 NMMHOM Yacy
nvwe nornMbnoBanuch i xapakTepuayBanucb 3aroCTPEHHSIM
XapaKTeposioriYHNX pUc 0COBUCTOCTI Ta 30iNMbLUEHHAM KiMbKo-
CTi aKUEeHTyaLil eMOTMBHOro, NeaaHTUYHOro, TPUBOXHOTO,
LMKNOTUMHOrO, 30yANVBOro  AUCTUMHOIO TUMy.

Ons YJIHA T1a YJIHA-eBakynoBaHUX XapaKTepHO 3poc-
TaHHS BiQHOCHOI 1 abCcontTHOI CcnekTpanbHOI MOTYXHOCTI
AenbTa-Aiana3oHy, 3MEHLEHHSA BiAHOCHOI Ta abComntoTHOI
CMeKTparnbHOi MOTYXHOCTI GeTa-AianasoHy Ta 3HWKEHHS
AOMiHyto4Ol YacToTu. [lo3a onpOMiHEHHS Mae NO3UTUBHUMN
3B'A30K i3 BIAHOCHOI CrekTpanbHOK NOTYXHICTIO AenbTa- i
TeTa-Adiana3oHy Ta HeraTvBHWUIA i3 abCOMIOTHOK ChnekTpa-
NBbHOK MOTYXHICTIO AenbTa-AianasoHy, BIAHOCHOW i abco-
MNIOTHOIO CMEKTParbHOK MOTYXHICTIO OeTa-gianas3oHy Ta
OOMiHYHO4YOI0 YacTOTOH.

Taku pucy 0cobUCTOCTI, Sk eKCTpaBepCisi, HEMPOTU3M, L-
KMOTUMHICTb | 30yAnUBICTE CNpUsiioTb 36IMbLUEHHIO PU3VWKY
OMPOMIHEHHS], @ EMOTVBHICTb, N€AaHTUYHICTb, JEMOHCTpaTH-
BHICTb, TPMBOXHICTb Ta eK3anbTauisi CnpusitoTb (OPMYyBaHHIO
rinepTpocoBaHOro CIPUNHATTS pagialinHoi 3arposu.
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POIb MHAUBUAOYANbHO-TUMNONOIMYECKUX OCOBEHHOCTEN
B BOCMNMPUATUN PAONALIMOHHOM YIPO3bl

Lenb uccnedoeaHnusi: onpedenums posb UHOU8UAyanbHO-MuUMNoso02u4Yeckux ocobeHHocmell 8 eocnpusimuu paduayuoHHol y2po3bl. [IpoeedeH
pempocrneKkmueHbill U cpagHUMenbHbIU aHanu3 rncuxogu3luosi02u4ecKux xapaKmepucmuk y4acmHukoe nukeudayuu nocnedcmeuli asapuu (YI1-
IA) Ha YA3C. B nocneasapuliHbili nepuod y nukeudamopos asapuu Ha YA3C npoucxodum deghopmayusi JTU4HOCMU, KOmopasi xapaKkmepu3syemcs
pocmom uHmposepcuu u Helipomu3ma, 3a0CmpeHuUeM XapaKmeposi02u4ecKux 4Yepm JIUYHOCMU U yeesludeHuUeM Koau4yecmea akyeHmyauyul 3mMo-
mueHo2o, NnedaHMu4YH020, MPE8OXHO20, YUK/TOMUMHO20, AUCMUMHO20 U 8036ydumozo0 muna. OnpedeneH Helipoghusuonoauyeckuli 6azuc UHAU-
e8udyasibHO-MUunosI02UYeCKUX XapaKkmepucmuk JIU4HOCMU, KOmMopbIl 3ak/oyaemcsi 8 pocme omHocumesibHOU U a6comomHol crekmpanbHoOU
MoujHocmu desnlbma-o0uana3oHa, yMeHbWeHUU omHocumesnbHol u abconromHol cnekmpanbHol MoujHocmu 6ema-duana3oHa U CHUXeHuu domu-
Hupyroweli Yacmomsbl. Takue u3MeHeHuUs1 Mo2ym ceudemesibcmeoeame 06 op2aHU4eCKOM MOPaXKeHUU 20J108HO20 MO32a, MPeuMyujecimeeHHoO 8
Kopmuko-num6u4eckoli cucmeme. [Joza 0651y4eHuUs1 NOJI0XXKUMesIbHO Koppesiupoeasa ¢ OMHocumesibHol crneKkmpasnbHOU MOWHOCMbIO deflbma- u
mema-duana3oHa, He2amueHo ¢ omHocumesnbHolU u abcosmomHol crnekmpasnbHOU MowHocmbio 6ema-duana3oHa u GoMuHupyrouwiel yacmomodl.
Takue Yyepmbl IUYHOCMU, KaK dKCmpaeepcusi, Helipomu3M, YUKIOMUMHOCMb U 8036yOUMOCMb MOJIOXKUMENbHO Koppesnupytom ¢ do3ol obyye-
Husi. B YJTHA Ha YA3C eocnpusimue paduayuoHHbIx ¢ghakmopoe siesisiemcsi HeadekeamHbIM: 60/1e3HU, cesiz3aHHble ¢ delicmeueM UOHU3UpPYyrOWe20
u3Jsly4eHusi, 3aHUMarom nsMupaH2080€ Mecmo, ofnacHOCMb Om Ha/u4usi paduayuoHHbIX eeujecme 8 8o3dyxe — 80CbMUpaH2080€ MeCmo, 8 mo
epemMsi Kak onacHble ghakmopbl "KypeHue" u "ynompebneHue ankozonsi" 3aHumarom nocsedHue paHzoeble Mmecma. [lunepmpoguposaHHoe 8oc-
npusimue paduayuoHHOU y2po3bl MOJIOKUMESILHO Koppesiupyem ¢ makuMu Yepmamu JIU4HOCMU, KaKk eMoOmueHocmsb, nedaHmuyHocms, GeMOH-

cmpamueHOCmMb, MPEe8OXHOCMb U 3K3aslbmayusi.

Knroyeenie crioga: uoHuU3upyroujee usnyyeHue, 3KCmpaseepcusi, UHMPOEEPCUs], aKyeHmyayuu xapakmepa, y4acmHuKku nukeudayuu rnocneo-

cmeul asapuu Ha YA3C, anekmpoaHyeghanozpagusi.
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THE ROLE OF INDIVIDUAL-TYPOLOGICAL FEATURES
IN THE PERCEPTION OF RADIATION THREAT

The object of the study was to determine the role of individual typological features in the perception of the radiation threat. A retrospective and
comparative analysis of the psychometric and neurophysiological parameters of participants in the liquidation of the Chernobyl accident
(liquidators) was conducted. In the post-accident period the liquidators have a deformation of the personality, which is characterized by the growth
of introversion and neuroticism, the sharpening of the character traits of the personality and the increase in the number of accentuations of the
emotiveness, pedantry, anxiety, cyclothymia, dysthymia and excitability type. The neurophysiological basis of individual-typological characteristics
of personality is defined. Which consists in the growth of the relative and absolute spectral power of the delta band, a decrease in the relative and
absolute spectral power of the beta band and a decrease in the dominant frequency. Such changes may indicate an organic lesion of the brain,
mainly in the cortico-limbic system. The radiation dose positively correlated with the relative spectral power of the delta and theta band, negatively
with the relative and absolute spectral power of the beta band and the dominant frequency. Such features of personality as extraversion,
neuroticism, cyclothymia and excitability are positively correlated with the dose of irradiation. At the liquidators, the perception of radiation factors
is inadequate: diseases associated with the action of ionizing radiation occupy the fifth rank, the danger from the presence of radiation in the air is
rank 8, while the dangerous factors "smoking” and "alcohol use" occupy the last ranked places. The hypertrophied perception of the radiation
threat positively correlates with personality traits, such as emotiveness, pedantry, demonstrativeness, anxiety and exaltation.

Key words: ionizing radiation, extraversion, introversion, character accentuation, liquidators of the Chernobyl accident, electroencephalography.
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|. ByasaHiBcbka, g-p 6ion. Hayk
HHL "lHcTuTyT Gionorii Ta MeguumHn”,
KuiBcbkui HauioHanbHUI yHiBepcuTeT iMmeHi Tapaca LLleB4yeHka, KuiB, YkpaiHa,
I. MiweHKo, KaHA,. eKOH. HayK
HauioHanbHui yHiBepcuTeT GiopecypciB i npupoaokopucTyBaHHsA YkpaiHu, Kuis, YkpaiHa

BIPYCHI IH®EKLII NMWEHULII O3MMOI 1 COI TA iX BNnuB
HA YPOXXAWHICTb KYJNIbTYP 3A YMOB 3MIH KNIMATY

3miHu knimamy ennuearomb Ha pieeHb WKOGOYUHHOCMI x80po6 pocnuH. HaskonuwHe cepedosuuwie Mae 3Ha4yHy Oit0 He
minbKU Ha PocJsiuHU, a U Ha Namo2eHHi op2aHi3Mu ma ixHi eekmopu. ToMy eueyeHHs gipycie, ypoxaliHocmi ma npodyKmueHoc-
mi pocnuH i agpokniMamu4Hux 3MiH mae 6ymu komnnekcHuMm. Memotro docnidxeHHs1 6y/10 susYeHHsI 8ipycie poc/nuH o3umoi
nweHuyi ma coi, ixHbOoi ypoxaliHocmi 8 ymoeax iHgiKyeaHHs gipycamu ma 3miH knimamy lTonmasuwuHu. Memodu: 6iomempud4Hi,
iMmyHoghepmeHmHuli aHani3, ekcmpakuis PHK i3 pocnuHHozo mamepiany, 3T-I1JIP, cukeeHyeaHHs, ¢hinozeHemuyHuli aHanis,
cmamucmu4Hi Memodu. Pe3ynbmamu: ycmaHoOeJIeHO, W0 HalnowupeHiwumMu ma WKOOOYUHHUMU OJfisi Kybmypu nueHuyi €
8ipyc cMmyaacmoi Mo3aiku nweHuyi, ns1 coi — eipyc mo3aiku coi. Ynepwe e YkpaiHi 0ocnioxeHo ypoxaliHicmb pOC/IUH NueHUYi
o3umoi ma coi 3a ymoe ypaxeHocmi eipycamu ma 3MiH knimamu4Hux ymoe lonmaeckkoi o6nacmi. BiOMideHo 3anexHicmb Mix
I'TK (2idpomepmivHuii koeghiyieHm CensiHuHoea), ypaxeHicmto gipycHuMu xeopobamu i ypoxaliHicmro poc/iuH nuweHuyi o3umoi
ma cof. lokazaHo, wjo mpaHczeHHa cosi copmy [piMo ypaxxyembcsi eipycom Mo3aiku cof, sskuli edeiqi 3HUXye ii ypoxxaliHicmb.
HocnidxeHo MoneKynspHo-2eHemuyYHi enacmueocmi izonsamy eipycy mo3aiku coi GRP-17 ma ecmaHoesieHo, w0 eiH Mae Crifb-
He Nox0odXeHHSs 3 ipaHCbKUMU, aMepuKaHCbKUMU, KumalcbKUMuU i3ofissmamMu ma i3onssmom i3 YkpaiHu. YcmaHoesieHo, wo nopis-
HSIHO 3 ycima e3samumu Ons1 aHaii3y nocsidoeHocmsiMu i3onsimie eipycy Mo3aiku coi, eusiesieHi aMiHOKUCIIOMHI 3aMiHuU y 2eHi
kancudHoeo 6inka GRP-17 € yHikanbHUMu. BucHoeku: npogedeHo O0C/iOXeHHS1 aHalli3y Memeoposio2i4YHUX MOKa3HUKie y agpo-
yeHO3i ma ecmaHoe8JIeHO, W0 ypoXkaliHicmb Kynbmyp nweHuyi U coi micHO noe'sa3aHa i3 crniegiOHoweHHAM cymu onadie i mem-
nepamypu noeimps (I'TK). Bi0 yux noka3HuKie mako 3asiexana U Yyacmoma eusiesieHHs1 eipycie, adxe 80HU Maromb npsMull
ern/iue Ha KoMmax-repeHoOCHUKie gipycie. 3MiHU Ha MONeKynsAPHOMY pieHi y 2eHi kancudHozo 6inka izonssma GRP-17 moxymsb 6y-
mu 3adisiHi y (1020 WKoAo4YuHHOCcmMi ma 30amHocmi G0 ypaXKeHHs1 MPaHC2eHHUX POCITUH COi.

Knroyoei cnoea: BCMI, BXKK5, BMC, ypoxalHicmb, 3MiHU KiliMamy, 2i0pomepmidHull koegiyieHm.

Betyn. Cinbcbkorocnopgapcbki ekocuctemMu nepeTso-
PHOOTb CBITNO, BOAY, BYINEKUCINIA ra3 i MOXWBHI pe4YOBUHU
B Pi3BHOMaHITHI POCMVHHI NPOAYKTW, Hanpukrnag, BYrfeBo-
o, 6inku, kpoxmanb Towo. NpoTe 3MiHa kniMaTy BNnvMBae
Ha AOCTYMHICTb BOAM, TeMnepaTtypy Ta aTMOCHEpPHY KOH-
ueHTpauito COz2, Wo, y cBoto Yepry, 6esnocepegHbO BNNU-
Ba€ Ha Npouecy poCcTy POCIMH i, HApeLWTi, Ha iXHI 34aT-
HICTb edpeKkTMBHO BMpobnaTK 6inok, kpoxmans Ta iHLWi poc-
TNVHHI NPOAYKTW, SIKi € LiHHUMW AN XapvyBaHHS NIOAVHU
[14]. Ui edpekTn ocobnueo BaxknuBi Ansi 3epHOBUX Ta 3ep-
HObOO06GOBUX KyNbTYp, amke B YKpaiHi cepef CinbCbKorocno-
[apCbKNUX EKOHOMIYHO BaXXKMMBMX KyNbTyp BOHW 3aliMaloTb
nposigHe Micue. CTpaTeriyHo BaXnUMBMMU KynbTypamu €
nweHunust i cos. B arpapHomy cekTopi YkpaiHu niieHuust
3anmae HanmbinbLi nocieHi nnouli, a 3a obcaramy BUpPOOG-
HUUTBA COI Halla KpaiHa 3anmae neplue Micue B €Bponi Ta
BOCbME — Y CBITi.

MyuTaHHa 3MiH KniMaTy akTyanbHe i Ans Hawoi KpaiHu,
apKe OCTaHHIMM poKaMu CrocTepiraeTbCs Aist aHomMarnbHUX
KniMaTUYHUX SIBULL, LLIO CTBOPIOKOTb psif, iICTOTHMX Npobrem
ans BMpobHuuTBa 3epHa. Tak, Mi3Hi BECHSHI MPUMOPO3KU
1999, 2001 Ta 2004 pp., AoBroTpMBana fnbogoBa Kipka y
2003 p., nepessonoxeHHs y YyepsHi 2001, 2006 Ta AediunT

BOJOrM y BepecHi — »xoBTHi 2005, 2007 i 2011 pp. npu3Be-
N o KatacTpodiyHOro CTaHy MociBiB MWeEHMLi 03MMOI Ta
3HaYyHMX (biHaHCOBMX 36UTKIB 3a Hepobopy 3epHa [2]. Cy-
YyacHe NoTenmniHHA CNPUYMHSAE 3HAYHY 3MiHY arpokrniMaTiny-
HUX YMOB POCTY, PO3BUTKY Ta (DOpMyBaHHS NPOAYKTUBHOC-
Ti cinbcbkorocnogapcbkunx KynbTyp. BoHO cynpoBogkyeTb-
€S iICTOTHUM NiABULLEHHSM TeMmnepaTypuy NoBiTPS Yy 3UMOBI
Micaui, 36iNbLUIEHHAM KiNbKOCTI TpMBanNux Bignur, 4acoBoro
3pYLUEHHS PO3BUTKY NPMPOAHMX MPOLECiB, 3MiHamMy TpuBa-
NOCTi CEe30HIB pOKy, MOOOBXEHHAM 6e3MOopo3HOoro nepiogy
Ta TpuBanocTi BereTauiiHoro nepiogy cinbcbkorocnogap-
CbKMX KymnbTyp, 30inbleHHAM Tenno3abesneyeHocTi Bere-
TauinHoro nepiogy Towo. binbwe 30 % Teputopii YkpaiHn
i3 HaMbINbLL poaYUMK 3EMIISIMU, € 30CEPEKEHO BUMPO-
OHMUTBO 6MM3bKo 65 % TOBapHOro 3epHa, 3HaxXoAMTbCS Y
30Hi HeQOCTaTHLOro 3BONOXKEHHSA. OCHOBHOK OCOONMBICTIO
nepiogy noTenniHHA cTana HepiBHOMIPHICTb BUNAAiHHSA
onagis ycepeauHi poKy i 3a OKpeMi pokM, Lo Npu3Beno 4o
36inbLUEHHs KINbKOCTI 3acywnuemx ssuw,. Byno nokasaHo,
Wo KrimaTt YkpaiHu Mae 3HayHy 4yThnuBICTb OO 3MiHU fo-
GanbHoro knimMaTy. BusiBneHo, wWo 3MiHM pivyHOI TeMnepa-
Typu B Gik NOTENMiIHHS 3a CTONITHI Nepiog CTaHOBMATb Y
Monicci n Jlicocteny 0,7-0,9 °C, a y Creny — 0,2-0,3 °C.

© MiweHko 1., OyHiy A., ByasaHiBcbka l., MiweHko ., 2018
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Tomy npoGrema OLjiHKM BMNUBY OYiKyBaHWX 3MiH Knimary
Ha arpokniMaTu4Hi YyMOBU BUPOLLYYBaHHSA, YPOXanHICTb Ta
Barnosi 300pu 3epHa CiNbCbKOrocnoaapChknx KynbTyp €
HaA3BUYaMHO akTyarnbHo [8].

Bigomo, wWo Taki KniMatuyHi 3MiHW MaxyTb CYTTEBO
BMMMBATK Ha YPOXaurHiCTb. Tak, NPOAYKTUBHICTb 3€pHOBMX
KynbTyp TICHO MOB'A3aHa 3 HasABHICTIO onaAiB i TemnepaTyp
NpoTAroM BereTauinHoro nepiogy. YcraHoOBMNeHO, Lo ona-
ON Ha BereTaTuMBHIN cTafii € NO3UTUBHUM YMHHWKOM [A71si
BPOXaWHOCTI 3epHa, ToAi sk BMMAMB BWCOKMX Temneparyp
npu3BoanNTb 00 ii 3HWKeHHs [13, 29]. MNigBuLLeHHs Temne-
paTypw, sika BuLLEe ONTMMarnbHOiI Ha koxeH 1 °C, HeraTMBHO
BMMMBAE Ha BPOXaWHICTb MWEHUUi i3 MNPOrHO30BaHUM
5,3 % [17] Ta 6 % [9] 3MeHLUEHHA BPOXaAHOCTI. Y NLIeHnLi
BMNMB Mopo3y abo BMCOKMX TemnepaTtyp Mg Yac 3anurneH-
HS CYTTEBO BNNMBAE Ha ypoxanHicTb [22, 23].

KnimaTtnyHi 3MiHM knimaTty BNAvMBalOTb Ha piBEHb 36UT-
KiB Bif XBOPOO POCNWH, TOMY LUO HaBKOMWULUHE CepenoBu-
e iCTOTHO NMO3HAYaETbCA He TiMbKM Ha POCnMHax, a M Ha
natoreHax Ta ix nepeHocHuKax. NosiBa, MOLIMPEHICTb, LKi-
ONMBICTb (PITOBIPYCHMX 3aXBOPIOBaHb, @ TaKOX nogasnblua
KO-€BOSIOLIA POCAMH Ta iX naToreHis, sika Bege 40 3MiH
BWOOBOrO CKnagy BipyciB y NeBHOMY perioHi, NOsBU BiAMiH-
HOCTEN Yy BMACTUBOCTHAX BIiPYCHUX i30NATIB, BUHUKHEHHS
enicpiToTin NpsiMo 3anexatb Bif 3MiH, NOB'A3aHKX i3 rnoba-
NbHUM NOTENMiHHAM (MiABUWEHHA TemnepaTtypu, 3MiHu
KiNnbKOCTi aTMocdepHux onagis, niasuweHHsa piBHa CO2 i
030Hy, nocyxa Towo) [12, 18, 24]. MpoTe 3 HUX nNuLwe Aeki-
nbka pobiT npuces4veHo Bipycam 3nakosux [10, 21, 26-28],
Ta XoAHOI — Bipycam coi. 3a3Ha4yuMmo, Lo Ui naToreHu ne-
pefatTbCa BEKTOPAMU: BipyC XOBTOI KapriMKOBOCTI fyme-
Hio (BXKA) ta Bipyc mosaikm coi (BMC) — nonenuusimu,
Bipyc cmyracTtoi Mo3aiku nwenuui (BCMI1) — mikpockoniy-
HUMKU Kniwamn. Y 3B'A3KY i3 UMM, 3MiHW BAAMBY KriMaty
MOXYTb OMOCEPEaKOBaHO BMMBATU Ha iHTEHCUBHICTbL i
posnosctogxeHicTe BCMI-, BXKKA- Ta BMC-xBopob uepes
BMIIMB Ha PO3MHOXEHHS/BUXKMBAHHS X MEPEHOCHMKIB. Tak,
B YMOBax M'AKOi 3MMW BiAMIYa€TbCA BMCOKA iIHTEHCUBHICTb
Mirpauii nonenuub BECHOK Ta BMCOKa 4acToTa BuNagkis
ypaxeHHs1 pocnuH. LLkignmeicTb BipyCHUX XBOPOO BENUKOD
MipOl0 BM3HAYaETbCA KiMbKICTIO iHOKYNIOMY i TpuBanicTio
iHbeKLUiT, Ha SKi BNNMBaE 3MMOBE BUXWBAHHS NOrO XassliB.
[ns gesknx BipyciB NigBULLEHI TeMnepaTypyn TakoX BUKMKW-
KaloTb >KOPCTKILLUWA PO3BUTOK CMMMTOMIB. BigcoTok Bwbku-
BaHHA nonenuub 36inblyeTbca 3a YMOBM Oinbll M'sikoi
31MMM, a BULLi BECHSIHI Ta MiTHI TeMnepaTypu NigBULLYIOTb X
PO3BUTOK i PENPOAYKTMBHUIA piBEHb Ta Npu3BoaaTb Ao Oi-
NbLWOi iHTEHCMBHOCTI XxBOpoOu. M'ski 3umu 36inbLUyOTb
BMXMBaHHA Oyp'sHiB, ski € pe3epsaTopamu Bipycis. [lig-
BULLEHHS1 YacTOTW Ta iHTEHCUBHOCTI MIiTHIX LUTOPMIB i3 Cu-
NbHUM BIiTPOM, AOLEM i rpagoM 306iMblUMTb MOLUKOAKEHHS
POCIUH, LLO CNPUYUHUTL NiIOBULLEHHST YacTOTK NepeaaBaH-
HS BIPYCIB MEXaHIYHUM LUISIXOM Ta iIHBEHTapeM.

B ocTtaHHi poku B YKpaiHi, i 30kpema, Ha [NonTaBLuHI,
cTano fobpe NoMiTHWM, LLO NLIEHMUSA 031Ma NPaKTUYHO He
BMMep3a€e, ane noTepnae Bif 3Ha4YHUX MepenagiB Temne-
patyp y dasax Buxogy B TpyOKy Ta noyvaTky KOMOCIHHS [3,
4, 19], Wwo npn3BOAMTL OO 3HAYHUX EKOHOMIYHUX 3OUTKIB. Y
3B'A3KY 3i 3MiHAMK KniMaTy HepiaKo BaXKKO BiApPIi3HUTU CUM-
NTOMW BiPYCHUX iH(peKUin Bif, iHWMX abioTUYHUX YMHHUKIB.
Tomy piarHocTuka BipyCHUX iHGEKUin nweHuui Ta coi €
Tema JaBHs i BogHOYac HOBa.

3Baxalouu Ha BuLleckasaHe, MeTo poboTu Byno goc-
niguT Bipycn pOCNNH O3UMOI MWeHuUi Ta coi, iX ypoxaun-
HOCTi B ymMoBax iHpikyBaHHS Bipycamu Ta 3MiH KniMaTuyHUX
ymoB [NonTaBcbkoi obnacTi.

Matepianu i meToan. MOHITOPMHI pocnuH coi 25-Tn
copTiB Ta nocisie nweHuui o3umoi (50 copTiB ) y MonTas-
Cbkill obnacTti npoBoAMNM METOAOM BidyarnbHOI AiarHOCTUKM

[6]. Y mocnigxeHHsx 6ynu 3apisHi noHap 50 copTiB nwe-
Huui: [oHcbka HaniBkapnvkoBa, YkpaiHka MonTaBcbka,
CmyrnsaHka, Wectonanieka, PoskiwHa, Bacununha, Pyccis,
BborpoaHa, Yanka, Boana, lNMontaB4aHka, BinbliaHa Toulo.
biomeTpito, ypoxan i MOoro CTpyKTypy npoBoaunu 3aranb-
HOMPUIAHATUMW MeToAaMMU.

MeTeoponoriyHi faHi (Cyma onagis, cyma akTUBHUX Te-
mnepatyp, ['TK 3a BereTauito) 6ynu HagaHi 3 arpoMeTnocTy
YCTUMIBCbKOI JOCRiAHOI CTaHUil pOCNMHHMUTBA, IHCTUTYTY
pocnuHHuuTea im. B. A. FOp'eBa HAAHY, MNontaecbka obn.

MNapoTepmiyHnn koediuieHT CengniHosa (['TK) Bupaxo-
ByBanu 3a oopMynoto:

I'TK ——

0,1>'t>10

e r — cymapHa KinbkicTb onagis 3a nepiog BereTauii (Tpa-
BEHb — CEpreHb), MM;

> t>10 — cyma cepegHbo04060BMX TemnepaTtyp NoBiT-
ps noHag 10°C 3a Ton camuii nepiog.

loeHTuikauito BipyciB 3gilcHoBanuM 3a A0OMNOMOro
TBEepaodasHoro iMyHodpepMeHTHOro aHanisy (ceHpaBiy-
BapiaHT) i3 BMKOPWUCTaHHA KOMEpUiAHUX TecT-cuctem OO
BCMI1, BXXKA-PAV, BMC ¢ipmu Loewe (HimeuyuunHa). Pe-
3ynbTatM  peakuii peectpyBanm Ha pigepi Termo
Labsystems Opsis MR (CLUA) i3 nporpamHum 3abesneyer-
HaMm Dynex Revelation Quicklink npu pgoexuHax xsunb
405/630 HM. 3a [OCTOBIpHI NpUIAManu 3Ha4YeHHsl, Wo nepe-
BULLYBanu HeraTMBHWUIA KOHTPOnb y Tpu pasu [11].

BuaineHHsa cymapHoi PHK npoBogunu 3a ctangapTHO
METOOMKOK 3 BUKOPWUCTAHHAM KOMepUinHoro Habopy
Genomic DNA purification kit (Thermo Scientific, USA)
3rigHo 3 pekoMeHaaLisMu BUpo6HuKa.

3T-MNJIP nposogunnu y asa etanu. 3BOPOTHY TPaHCKpU-
nuito  npoesogunu, 3actocoBytunm RevertAid Reverse
Transcriptase — reHeTnyHo mogudpikoBaHy MMulLV RT
(Thermo Scientific, CLLA). MNpw npoBegeHHi MJIP Bukopwuc-
TOBYBanu cneumqidHi oniroHykneotugHi npanvepn SMV-
CPf: 5-CAAGCAGCAAAGATGTAAATG-3") i SMV-CPr:
5'-GTCCATATCTAGGCATATACG-3', ouikyBaHuin po3Mip
npoaykty amnnidikauii JHK-469 n. H [25]. Amnnicdikauito
[insiHKM reHy kancugHoro 6inka BMC 3gicHioBanu, BUKoO-
puctoBytoum Dream Tag PCR Master Mix (2x) buffer (wo
mictutb Dream Taq DNA polymerase, 2X Dream Taq
buffer, 0,4 mM koxHoro i3 dNTP 1a 4 mM of MgCl2), 7,5 ul
cTtepunbHoi Boan, 1 pl koxHoro npavimepa (10 uM), Ta 3 ul
of kOHK. Pexum amnnicgikauii Takuin: aeHatypauia kOHK
(3 xB 95°C), HacTynHi 30 umknis 30 ¢ 3a 95°C geHatypauis,
Bignan npaumepis (30 ¢ 3a 55°C), cuHTe3 koMnnemeHTap-
Hux naxuoris HK (45 ¢ 3a 72°C), enoHradis — 72°C 10 xB.

Mpoaykt amnnidikauii (kQHK) ounwann 3a gonomo-
roo Habopy peaktuBiB QIAquick Gel Extraction Kit
(Qiagen, Benukoa BputaHis). CuKBEHYBaHHS OYMLLEHUX
amnnigikoBaHMX dparMeHTiB NpOBOAWMN Ha aHanisaTopi
3130 Genetic Analyzer (Applied Biosystems, USA).

lgeHTuikauito Ta NOPIBHAHHA OTPUMaHUX HyKneoTua-
HUX NocnigoBHOCTEN i3 nocnigoBHocTAMU i3onaTiB BMC i3
leHbaHky npoBogwunu 3a pgonomoroo BLAST-aHanisy
(http:// www.ncbi.nim.him.gov). Isonatm BMC, BukopucTaHi
y OaHOMy OOCHNiMXKeHHi, nogaHo y Tabn. 1. dinoreHeTu4HMN
aHani3 3gifcHoBanM 3a JOMOMOrol MPOrpamMHoOro naketa
MEGA 7. BupiBHIOBaHHS NOCNigOBHOCTEN 3AiNCHIOBANM 3a
ponomoroto nporpamu Clustul W, BbygosaHoi y MEGA 7.
dinoreHeTYHI fepeBa KOHCTpytOBanM METo4OM Makcuma-
nbHOi npasgonogibHocTi (maximum likelihood, ML) [16] 3
BUKOPUCTAHHAM HanonTumanbHilWnX mogenen. [na nepe-
BipKkM [OCTOBIpHOCTI NoOynoBaHWX OepeB 3acTOCOByBamnu
oytctpen-tecT i3 1000 GyTcTpen-pennikauismu. Baratopa-
30B€ BMPIBHIOBAHHS aMiHOKMCMOTHUX MOCHiAOBHOCTEN Ai-
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nsaHku reHy CP izonsTis/wramise BMC 3giicHeHo 3a gono-
Moroto nporpamu BioEdit.

Bigcotok nopibHOCTI HykneoTUAHWMX NOCMiJOBHOCTEN
Oynun npeacTaBneHi 9K KONbOpPOBi OMOKW, BUKOPUCTOBYHOYM
nporpamHuii naket SDT v.1 (Sequence Demarcation Tool
Version 1.1).

CTaTUCTUYHMIA aHani3 ekcnepMMeHTanbHNX OaHWX Mpo-
BOAMNN 33 NapamMeTpuU4HUMK KpUTEPISIMU HOPMaribHOro
posnoainy BapiaHT, CTaHOapTHE BiAXWMNEHHSA cepeaHiX 3Ha-
YeHb — 3a 3aranbHOMPUNHATOK METOOUKOK i3 BUKOPUCTaH-
HAM KOMM'IOTEPHOI nporpamun ynpasniHHa 6asamy gaHux

a

MS EXCEL 2000. na nepeBipku gocToBipHOCTi nobygo-
BaHMX AepeB 3acTtocoByBanu bytctpen-tect i3 1000 6yT-
cTpen-pennikauigmu.

Pe3synbTaTy Ta 06roBopeHHs. Pe3ynbTtatn MOHiTOpK-
Hry nonie nweHuui o3nmoi BXXKA i BCMIT i3 poky B pik
3MiHIOTb OAMH OOHOrO, a BUnaakiB Ko-iHgekLUii unx Bipycis
Hamn He 3acpikcoBaHo [19]. BCMIl-iHdpikoBaHi pocnunHu
Manu CMMMTOMW CBITNO-3€MNEeHNX i XOBTUX CMYr pi3HOi O0-
BXXMHW, LLO NOLUMPIOTLCS NapanenbHO [0 XUMKYBaHHS Ta
XapaKTepHOi XnopoTu4HocTi (puc. 1).

Puc. 1. Cumntomu BCMI1 Ha pocnuHax niweHuui o3MMoi:
a — ¢hasa novaTKy KOMOCIHHS, NMiBOPYY 340POBI, MpaBopyy — xBopi; 6 — copT CMyrnsiHka y ¢asi KONnoCiHHA

O6cTexeHHst pocnuH coi 25-Tn copTiB B ymoBax [Mon-
TaBCbKOi 06nacTi nokasanu HasiBHICTb CMMMTOMIB 3MOPLL-
KyBaTOCTi Ta MO3aikM NUCTOBOI NracTuUHKW. PesynbTatu
I®A i 3T-MJIP nokasanu, Wo poOCrnHM iHMIKOBaHI BipycoMm
mo3saiku coi [20]. Cepen npoTecToBaHUX COPTIB Hally yBa-

ry NpuMBEpPHYB TOW (hakT, WO BipycOM MoO3aikm coi Oyna
ypaxeHa TpaHcreHHa cosl [piMO, Ha fKin cnocTepiranu
CUMMTOMU 3MOPLUKYBaTOCTi M MyXMpYacToCTi NUCTKOBOI
nNacTuHkK (puc. 2).

Puc. 2. Cumntomu BMC-iHdpekuii Ha TpaHCreHHMX pocnuHax coi copTty pimo

HaciHHsa (3epHa) BMC-iHdikoBaHMX pocnuH coi piMo Bigpi3HANMCA HaBiTb BidyanbHO i XapakTepuayBanucs nisMmncTic-

TIO Ta 3MOPLLKYBaTICTHO (puc. 3).
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a 6

Puc. 3. HaciHHs coi copty Npimo:
a — 3ibpaHo i3 pocnuH, ypaxeHux BMC; 6 — 3i 3gopoBux

KOPOTKi KOMoCW: Mawke BABIMi KOPOTLI, HDK Yy 300pOBUX.
3epHa i3 pocnuH, ypakeHux BipyCHOW iHdbekuieto, Burnsaa-
H0Tb APIOHUMM, LLyNNUMK | 3MopLUKyBaTUMu (puc. 4).

HacTtynHum etanom 6yno gocnigntu BNAMB BipyCHOI iH-
deKuji Ha ypoXKalHIiCTb | MPOAYKTUBHICTL POCHMH NLWEHWL Ta
coi. Y BCMI-iHikoBaHMX poOCnvH MueHuLi cdopmyBanucs

10000000000
BE00000V 00000

a

'
1“[\

o\
R

Puc. 4. Bnnue BCMIN iHdbekuii Ha chopmyBaHHA 3epeH (a) i konoccs (6) o3umoi nweHuui copTy Monicbka 90:
3n0poBi pocnuHu — 15; ypaxeHi BipycHMMM iHdekuisammn — 16.
3epHa: BepxHin psia — 340PpOBi POCIIMHU, HWXKHIW — ypaXeHi BipyCHUMM iHdeKuiasmMn

YCTaHOBIEHO, WO BipyCiH(IKOBAHI POCIMHM MWEHUL iCTOTHO BiOPI3HANMCS BiO 300pPOBUX 32 TakMMu GioMeTpUYHMMU
nokasHMKamu i CTPYKTYpOIO YpoxKato, siK IOBXKMHA KOoca, KinbKiCTb KOMOCKIB, 3epeH Ta iXHbOI Macoto B konoci (tabn. 1).

Ta6nuys 1. NopiBHANBbHA xapakTepucTUKa NPOAYKTUBHOCTI 300POBOI
Ta BipyciHcikoBaHOi nweHuui copty CMyrnsiHka

MoKa3HMKM NPOAYKTUBHOCTI
BapiaHT AOBXWHa Konoca, KinbKicTb KinbKicTb 3epeH maca 3epeH
cM KONOCKIB, LWT. y KOnoci, wr. y Konoci, r
3p0opoBi pocnuHu /KOHTponb/ 7,7+0,6 13,7¢1,4 33,3+3/4 1,670,2
IHdbikoBaHi BCMI pocnuHu 4,4+0.4 8,610,7 14,1+£1,2 0,48+0,1

KinbkiCTb KOMOCKIB y KOnocax iH(iKoBaHWX POCIVH Yy
1,6 pasu MeHLUa, HiXX Y 340POBUX; KiNbKiCTb 3epeH y 2,4, a
iXHs1 Bara — y 3,5 pa3u MeHLla, HX y 300POBUX POCIVH
(Tabn. 1). 3a gaHUMK cneuianbHUX CNOCTEPEXEHb, NMpPoBe-
aeHunx B. A. 3abonoTHoto y pesynbTaTi ypaxeHHss BCMI
copTy InnidiBka BMcoTa pocnuH 3meHwwunacs i3 94,3 go
83,2 cm, goBxunHa konocy — i3 41 oo 26, a maca 3epeH i3
opgHoro kornocy — i3 1,8 go 0,9 r. Takum YMHOM, NPOAYKTUB-
HICTb KONOCY BUININUX pocnvH 3MeHwwnnacs sasivi [1]. Po-

pMyBaHHS MUPLUABOro (Lynnoro) 3epHa y BipyCiHdikoBa-
HUX POCINWH MPSMO MOB'A3aHO i3 MOPYLUEHHAM MpoLEeciB
OoTOCKMHTE3Y, acMMinsuii, 3oKpema BYrneBoAHOro 06MiHy i
MOXe BBaXaTWUCsl OOHWUM i3 AiarHOCTUYHUX MOKa3HWKIB Bi-
pycHoi iHdekuii [5, 7].

YpoxanHicTb pocnuH nweHuui, ypaxenmx BCMI, Ta-
KOX CYTTEBO 3HMXEHa MOPIBHAHO i3 300poBUMU — Y
2,3 pasu (Tabn. 2).

Tabnuys 2. YpoxalHicTb 03MMOI nweHuLi copTy [loHCbKa HaniBKaprMKoBa
Ta coi piMo y BuUpo6HMuuMx ymoBax MontaBcbKoi obnacTi, w/ra

BapiaHT

MuweHunus

3A0poBi pocnvHu 67,4

BipyciHdikoBaHi 28,9

Cos
2016 p. 2017 p.
26,3 13,1
18,7 6,1
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Mpu gocnimxkeHHi ypoxanHocTi coi yBary 6yno 3ocepe-
OXeHo Ha copTi piMo, OCKinbku Le TpaHCreHHa cos, Aka
HVHI LUMPOKO KYNbTMBYETLCHA Y rocnogapcreax ycix copm
BnacHocTi. JocnigmkeHun isonat BMC GRP-17 npu3BiB go
BTpaT ypoxato coi 'pimo B gyxe nocywnusomy 2017 p. y
2,1 pa3u y [MontaBcbkin obnacti. Tak, ypoxald YyMOBHO

300poBux pocnuH ctaHosms 13,1 u/ra, a BMC-iHdikoBaHMX
— 6,1 u/ra (Tabn. 2). A B meHw nocywnusomy 2016 p. ypa-
XKEHHSI POCMWH COi BiPYCHMMU iH(EKLiaMM Npu3Beno [o
3MEeHLLEHHS ypoXkato 3epHa coi B 1,4 pasu (Tabn. 2). Bnnme
BipyCy MO03aikm COi Ha CTPYKTypy YypoXato Ta MpoayKTuB-
HiCcTb gocnigxeHi Ha copTi coi KaHo (Tabn. 3).

Ta6nuys 3. Bnnue Bipycy Mo3aiku cOi Ha CTPYKTYpPY ypoXxalo Ta NPoAYKTUBHICTb coi copTy KaHo
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3710008 POCTMHM 3,2 10,4 93,5 48,0 6,0 23,0 18,0 20 114,0 18,40 173
AOPOBI p $0,8 | +1,8 | +42 | #40 | #10 | #30 | 20 : 6,0 | #213 | #15
BipyciHdikoBaHi ) 8,2 82,3 27,0+ 6,0+ 15+ 10,0+ } 60,0 7,18 126
POCIIUHU +1,5 +3,4 3,0 1,0 2,0 2,0 +5,0 +1,10 +12

BusBneHo, o y BipyciHikoBaHWX pocnuH He BinbyBa-
nocsa rinkyBaHHSA, Ha BiAMIHY Big 3gopoBux. Kpim TOro,
BMC-iHdekuis 3MeHLLye KinbkicTe 6006IB i KiNbKiCTb 3epeH y
1,9 pa3n, macy 3epeH i3 OAHiEl pocnuMHN — y 2,6 pasu Ta
macy 1000 3epeH — y 1,4 pa3n. Y 340pOBMX POCIUH BigMi-
YeHO HaBiTb HEBENUKY KinbkicTb 606iB (4Ba) i3 4oTupma
3epHnHamm B 6006i.

BuaHaveHo, WO MakcumanbHa Temnepartypa fnnHS, MiHi-
MarnbHa TemnepaTypa B CeprHi Ta 3aranbHa KifbKiCTb onagis

Y NUNHi — CeprnHi € 3HaYHNMKM hakTopamu, ki BNMBakoTb Ha
NPOAYKTUBHICTb MLIEHWL, COi Ta Kykypyasu [15], a Takox Ha
YMCenbHICTb NEPEHOCHUKIB BipycCiB. TOMY ANnsi OUiHKM BNAvBY
Ha ypOoXamlHIiCTb KynbTyp NLleHuLi Ta coi yBary 6yno 3ocepe-
[PKEHO Ha MoKasHuKax: cyma onagis, Cyma akTMBHWX Temre-
patyp, I'TK 3a BereTaujlo (TpaBeHb — cepneHb). AHania umx
METEOPOSONiYHNX AAHNX NOKa3aB, LU0 MOPIBHAHO 3 MUHYNUM
pokoMm 2017 p. xapaktepusyBaBcsi CyTTEBO HWky4nM [TK Ta
[eLlo BULLMMK TemnepaTypamu (puc. 5).

4500 1,80
4000 + + 1,60
3500 + + 1,40
3000 + + 1,20
2500 - H 1,00
2000 - H 0,80
1500 - H 0,60
1000 - L 0,40
500 - H+ 0,20
0 A L 0,00
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~ - ~ v~ «— AN AN AN AN AN &N N &N &N N N N AN N AN N [}
g
@ Cyma onagis 3a BereTauito (TpaBeHb-cepneHb)*10, mm, V=29,0%
== Cyma akTMBHWX TemnepaTyp 3a BereTauito (TpaBeHb-cepneHb), °C, V=6,1%
—a— [TK 3a BereTauito (TpaBeHb-cepneHb), V=32,9%

Puc. 5. MeTeopornoriuyHi ymoBu BeretauiiH1Mx nepioaiB (TpaBeHb — cepneHb, 1995-2017 pp.)

I3 puc. 5 pobpe nomitHo, wo MK 3Ha4YHO HWK4MI 3a
ogvHuuto 6y y 2007 (0,58), 2009 (0,59), 2010 (0,61),
2012 (0,65), 2013 (0,46 gyxe nocywnuea 3o0Ha), 2016
(0,99, wo Bignosigae nocywnuein 3o0Hi) i 2017 pp.(0,53,
OyXKe nocyLlnuea 3oHa). YBaxaeTtbes, skwo MK binbwe 1,
TO Bornoro3abe3aneyeHicTe 4obpa, a Anst NicocTenoBoi 30HU

Harkpawmm € uen nokasHuk (1,2—1,4). I3 puc. 5 Takox no-
MiTHO, WO KoediuieHT Bapiauii (V) ans MK ctaHoBuTb
32,9 %, WO CBiAYMTL NPO 3HAYHY MOro MiHMMBICTL Y NepioA
i3 1995 no 2017 p. A 3a CymMOK aKTUBHUX Temnepatyp 3a
BereTauito MiHMUBICTb Byna He3HayHo, i koedilieHT Bapi-
auii ctaHoBuB nuwe 6,1 %. 3a cymoto onagis 3a Beretadito
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B LEN camuil nepiog TakoX BigMIYEHO 3HAYHY MIHMMBICTb
(V =29,0 %). Pesynbtatv Hawmx [oOCnifKeHb Mokasanw,
Wo BpoXanHicTb coi y 2016 p (nocywnueuii pik) byna
BABIYI BULLOIO 3a ypoxkan 2017 p. (Qy>ke MOCYLUNMBUIA PiK).
Ypoxan TpaHcreHHoi coi copty Ipimo y 2016 p. 6yB 26,
3ufra, ay 2017 — nuwe 13,1 wra y ®r "Mup" (tabn. 2).
SHKEHHS YpOXaK Npu BipYCHIl iHgekuii Oyno HeogHako-
Be y 2017 p. Ha pisHux copTax. 2017 pik BUpi3HSABCS BenNu-
KOIO KiMnbKIiCTIO NONenuub — NePEeHOCHUKIB BIPYCHOT iHdEKLji.
Bigomo, Wo anHamika 36inbLUeHHS YMcenbHOCTI nonenuub i
KniLiB 3yMOBMNIOETLCA FONMOBHUM YMHOM Fi4POTEPMIYHMMM
yMOBaMu, SIKi iCTOTHO BNVMBAKOTb Ha LMK PO3BUTKY KOMaXx.
MpoxonogHa Ta AolloBa noroga BRiTKy o6MeXye po3mHo-
XKEHHS nonenuub, a CnekoTHa M cyxa noroga cnpusie ix
Oinbw paHHin nosiei Ha pocnuHax [10]. BigmivyeHo Bignosi-

OHy 3anexHictb Mk ['TK (rigpoTepmiyHun koedilieHT kni-
matornora . T. CensiHiHOBa), ypaxeHiCTi0 BipyCHUMW XBO-
pobamu i ypoXKamHIiCTIO POCMWH MeHULUi 03MMoi Ta coi, a
came: npu 3HWKeHHi 'K meHwe 1 — 36inblWyeTbCs ypaxe-
HiICTb POCMVH BIPYCHUMU iHPEKLUiSMM Ta 3MeHLIYETbCH
YPOXaMHICTb LINX POCIVH.

3BaXxkaloun Ha CyTTEBE 3MEHLUEHHS ypoxaniHocTi BMC-
iH(pikoBaHMX TpaHCreHHMX POCnWH coi copTy [pimMo, Hamu
Oyno npoBeneHo INOreHeTUYHUI aHarni3 LiNgHKM reHa
kancugHoro 6Ginka isonaty BMC GRP-17, BuagineHoro i3
uux pocnuH. MNMokasaHo, wo isonat GRP-17 maB HanBuwwni
BigcoTok noaibHocTi 3 isonatamu UA1Gr, Ar33, Lo3, VA2:
3a Hykneotmgamu — 97,2 %, 3a amiHOKMCNOTHUMU MOCHi-
poBHocTaAMK — 95,8 % (Tabn. 4).

Ta6nuys 4. BigcoTok noai6HocTi ykpaiHcbkoro isonsaty BMC GRP-17 i3 BigoMumu isonsatamu/lutamamm uboro Bipycy
3a HyK/1eOTMAHMMM Ta aMiHOKUCNIOTHUMM NOCHiAOBHOCTAMM AinsiHku (430 n.H.) reHa KancugHoro 6inka, %

n/n Hﬁf::wsanMﬂEy/ HOBMISEH‘%(;::J({I"Y Kpaina Hykneotnan AMiHO-KMCnOTH
1 GRP - 17 MG940991 YkpaiHa e
2 UA1Gr JF431105 YkpaiHa 97,2 95,8
3 HB-S19 KR065491 Kutan 95,9 95,8
4 XFQ014 KP710876 Kutan 96,9 95,8
5 SC7-N KP710868 Kutan 89,8 95,8
6 A KM886930 Monbwa 88,2 95,8
7 M KM886929 Monbwa 96,9 95,8
8 Ar33 KF297335 IpaH 97,2 95,8
9 Go11 KF135491 IpaH 96,7 95,8
10 Lo3 KF135490 IpaH 97,2 95,8
11 G1 FJ640977 CLWA 88,5 95,8
12 G2 S42280 CUWA 89,5 95,8
13 G3 FJ640978 CLWA 88,2 95,8
14 G4 FJ640979 CWA 89,5 95,8
15 G5 AY294044 Misg. Kopes 90,3 95,8
16 G5H FJ807701 MNisa. Kopes 91,1 95,8
17 G6 FJ640980 CLWA 89,5 95,8
18 G6H FJ640981 MNisa. Kopes 88,5 95,1
19 G7 AY216010 CUWA 88,5 95,1
20 G7A FJ640982 CLWA 88,5 95,1
21 G7d AY216987 CUWA 88,2 94,4
22 G7H-clone FJ807700 Misa. Kopes 90,3 95,8
23 Strain 1083 AY216481 CLWA 96,2 95,8
24 VA2 AF200584 CUWA 97,2 95,8
25 L EU871724 KaHaga 89,5 95,8
26 L-RB EU871725 KaHaga 89,3 95,8
27 NP-C-L HQ166265 KaHaga 89,0 95,8
28 NP-L HQ166266 KaHaga 89,5 95,8
29 India KM979229 IHgis 89,5 95,8
30 strain A, isolate SV-10 AB100444 AnoHis 90,1 95,8
31 strain B, isolate SV-18 AB100445 AnoHis 89,5 95,8
32 strain C, isolate SV-15 AB100446 AnoHig 91,9 95,8
33 strain D, isolate SV-70 AB100447 AnoHis 89,8 95,8
34 strain E, isolate SV-127 AB100448 AnoHiga 89,3 95,8

TakoX BMCOKMI piBEHb rOMOSIOrii 32 HyKNeoTuaamMu BiAMIYEHO 3 KuTarcbkumu isonsatamm HB-S19, XFQO014, nonb-
CbknM i3onsaTom M, ipaHceknum Go11 Ta amepukaHcekum Strain 1083 (95,9-96,9 %) (puc. 6).
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Puc. 6. N'pacpiyHe 306pakeHHA iAeHTUYHOCTI isonaTty GRP-17 3 iHwumu isonaTamu/wutamamu BMC
3a HyKNeoTUAHUMMU NOCHiAOBHOCTAMM (BiACOTOK iAEHTUYHOCTI NOAAHO Ha LKani)

3 isonaramn UA1Gr, Ar33, Lo3, Go11, VA2, Strain
1083, HB-S19, XFQ014 ta M pocnigxysaHun isonat GRP-
17 yBiNWOB OO OJHIET rinku, WO CBIAYMTb NP0 iXHE ChifbHe
noxoaXeHHs (puc. 7, a).

Knacudikauis wramis/isonsatis BMC goBoni cknagHa. Y
CLUA Cho and Goodman knacudikysanu 98 isonatis BMC
y cim wramiB, a came G1-G7. Taka cama gudepeHuinHa
cuctema Gyna 3actocoBaHa i B Kopei, y pesynbTarti 4yoro
Oyno popaTkoBo igeHTudikoeaHo G5H, G6H i G7H wtamun
BMC. lMpote, y AnoHii Ta Kutai 6yno 3actocoBaHO iHLUi
copTu coi. Y pesynbTarti i3onATu 3 obox kpaiH Oyno kna-
cudikoBaHo Ha n'atb (A-E) ta 21 (SC1 po SC21) wrtam
BignosigHo. MMisHiwe 6yno 3pobneHo cnpoby yHidikyBaTu

knacudikauito wramie 3i CLUA i Anowii. JocnigxeHHs no-
Kasanu, WO SINOHCbKI TaMy PO3MNOAINATLCA Ha TpU rpy-
nu: 1) mictute A i B (cniBBigHoCcATbCS po wtamy G3);
2) mictuTb wramu C i D; 3) mictutb Tinbku wram E. Wramu
C, D i E He cniBBigHOCATbCSA i3 XOOAHWM aMepuKaHCbKUM
wrtamomMm. UWTamn BMC posnoginunu Ha Tpu rpynu:
1) mictute G1 i G4 (cniBBigHOCATbCA A0 wWTamy B);
2) mictutb G2, G3, G6 i G7 (cniBBigHOCATLCA A0 WTamy A);
3) mictuTb Tinbkn G5 (cniBBigHOCATLCS A0 wWTamy C), Toai
gk wrtamu D i E He cniBBigHOCATBLCA i3 XKOOHUM amMepuKaH-
CbkuM wWTamoM. I3onat SGP-17 posTtawioBaHo B ogHOMY
Knactepi 3 AnoHcbkmum wtamom C (puc. 7, a).
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Puc. 7. ®inoreHeTu4He AepeBo, Nno6yaoBaHe MeToAOM MakcUManbHoi npaBaonoAdi6HocTi (ML)
3a NocnifoBHOCTAMM AINSAHKUA reHy KancupHoro 6inka ykpaiHcbkoro izonaty GRP-17
Ta isonAtiB BMC 3 iHwmx kpaiH
(Ha3Bu Ta Homepu MeHGaHKy HaBeAieHo y Tabn. 4):
a — HykneoTuaw, i3 3actocyBaHHsiM mogeni Jukes-Cantor; 6 — amiHokucnoTu, p-distance mogens

13onat GRP-17 mae y gocnigxysaHrin ginaHui reHy CP
WIiCTb  aMIHOKUCNOTHUX  3aMiH: Y MOMOXeHHsax 1-4
(Ser—Trp; Lys—Leu; Gly—Met; Lys—Glu), y nonoxeHHi
140 (Ser—Cys) Ta y nonoxeHHi 141 (Pro—Phe) (puc. 8).

AMIHOKMCMNOTHI 3aMiHW BWSIBMEHO TakoX Y i30MATIB
G6H, G7, G7A G7d (puc. 7, 6, puc. 8). YcTaHOBNEHO, LLO
NOPIBHAHO 3 yCiMa B3ATUMM AN aHanidy nocnigoBHOCTS-
mu isonatis BMC, BusiBneHi 3amiim y GRP-17 € yHikanb-
HUMK. Lli 3MiHM Ha MOMNeKynApHO-reHeTUYHOMY PiBHi MO-
XyTb ByTV 3agisHi y LWKOAOYNMHHOCTI AOCHIAXYBaHOro i30-
nary BMC Ta noro 34aTtHOCTI A0 YpaXXeHHS HaBiTb TpaHC-
reHHUX POCHVH COi.

BucHoBKU. Takum 4vMHOM, ynepue B YKpaiHi npoBe-
OEHO [JOChnidKeHHa BNNuBY BIPYCHOI iHMeKuil pocnuH
nlweHunLi Ta coi y KOMMNNeKCi 3 aHanizom arpokniMmaTuyHux
NnokasHWKiB B arpoueHosi. YctaHosrneHo, wo BCMII-
iHDEeKLiss CYTTEBO 3HMXYE MPOOYKTUBHICTb MLUEHULi 03U-

MOT NOPIBHAHO 3i 30OPOBUMW POCNUHAMU. 3HAYHWUIA LLUKO-
[ounHHu Bnnne BMC BusiBNneHO 1 Ha ypoXanHicTb Ta
CTPYKTYpY BpOXalt pocnvH coi. BusiBneHo, wo uen na-
TOTE€H Ypaxye i TPaHCreHHy COK Ta CNpPUYMHSAE CYTTEBI
BTpaTU BpoOXak Ha ubomy copTi. [lpoBeaeHo dinoreHe-
TUYHWUIA aHani3 JinsiHKM reHy kancugHoro 6inka isonsTy
BMC, HasBaHoro GRP-17, Ta BCTaHOBNEHO MOro cninb-
HE MOXOMKEHHS i3 ipaHCbKUMMW, amMepUKaHCbKUMU, Ku-
Tancbknmu izonatamu Ta i3onAaTom i3 YkpaiHu. lMpose-
OEHO AocCnifXeHHsA aHanizy MeTeoporioriYHUX MOKasHu-
KiB y arpoueHosi Ta BCTAHOBMEHO, WO YPOXaWHICTb Ky-
NbTYp MNWeEHWLI Ta COoi TiICHO NoB'sAAI3aHa i3 cniBBigHOLWEH-
HAM cymu onagiB Ta Temnepatypu nositpst (TK). Big
UMX camux MOKa3HWKIB 3arexana  YyacToTa BUSIBIIEHHS
BipyciB, agXe BOHW MawTb MNPSIMAUA BNMMB Ha KOMax-
nepeHoOCHUKIB BipyCiB.
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Puc. 8. NopiBHAHHA aMiHOKMCNOTHMX NocnigoBHOcTeN AinsiHku reHy CP isonaty GRP-17 i3 iHwumu isonstamu/wramamu BMC.
Yucna Bropi npeacraBnsitoTb No3ulii aMiHOKMCOT.
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YHL "UHcTuTyT GMonormmn n meamumHsbl”, KneBckuin HaumoHanbHbIW YHMBepcuteT uMmeHun Tapaca LlleBueHko, KueB, YkpauHa,

. MywieHKo, KaHA. 9KOH. HayK

HaumoHanbHbINM yHMBepcuTeT 6MopecypcoB U NpupoAononb3oBaHUA YkpauHbl, Kues, YkpanHa

BUPYCHbIE UH®EKLWM NWEHNLbI O3MMOWN U cCoU U UX BNIUAHUE
HA YPOXXAMHOCTb KYJNbTYP B YCIIOBUAX UBMEHEHUU KITUMATA

N3meHeHus1 knumama enusitom Ha ypoeeHb 8pedoHOCHOCMU 6ose3Hell pacmeHull, maK KaK okpy)aroujasi cpeda oka3bieaem 3HayumenbHbIl
aghghekm He MoONLKO Ha PacmeHusi, HO U Ha Mamo2eHHbIe Op2aHu3Mbl U ux éekmopsl. [loamomy usyyeHue eupycoe, ypoxalHocmu u npodykmue-
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HOCMU a2poKIuUMamu4ecKux u3mMeHeHuli O/MKHO 6bimb KoMnneKcHbIM. Ljenbio uccnedoeaHus 6bi10 u3yveHue aupycoe pacmeHuii o3umol nuie-
HUUbI U cou, ux ypoxallHoCmu 8 yCI08UsIX UHGhuyuposaHusi eupycamu u usmMeHeHusi knumama [lonmaewuHbl. Memoobl: 6uoMempuyeckue,
UMMyHoepMeHmMHbIU aHanu3, akcmpakyusi PHK u3 pacmumenbHo2o mamepuana, OT-IILP, cukeeHuposaHue, ¢hunozeHemuyveckull aHanus, cma-
mucmuyeckue MemoObl. Pe3ynbmamsl. YcmaHoeneHo, 4Ymo Haubosiee pacrnpocmpaHeHHbIMU U 8peOOHOCHbLIMU O11s1 KyNbmypbl MNWeHUYb! sesie-
mcs eupyc rnosiocamoli Mo3auKu nuweHuybl, 05151 cou — eupyc Mo3auku cou. Bnepebie 8 YkpauHe uccsiedoeaHa ypoxaliHocmb pacmeHuli o3umol
nweHUYbl U cou 8 yCc/I08USIX MOPAXEHHOCMU eupycaMmu U U3MeHeHull Knumamud4eckux ycnoeuli e lTonmaeckoli o6nacmu. OmMeyeHo 3asucu-
mocmb mex0y I'TK (2zudpomepmuyeckuli koaghgpuyueHm CesisiHUHOBa), MOPaXXEHHOCMbIO 8UPYCHbLIMU 60/1Ie3HSIMU U YpOXalHOCMbIO pacmeHul
o3umoli nweHuybl u cou. lNokazaHo, Ymo mpaHcaeHHasi cosi [puMo nopaxaemcsi auUpyCoM MO3auKu cou, KomopbIli 080e CHUXXaem ypoxaliHocmb
3epHa. MccnedoeaHbl MonieKynsipHO-2eHemu4Yyeckue ceolicmea u3ossima eupyca mo3auku cou GRP-17 u onpedesieHo, 4Ymo oH umeem obujee npo-
ucxoxdeHue ¢ UpaHCKUMU, aMepuKaHCKUMU, KUmMalCKUMU U30/iimaMu U U30JIIMOM U3 YKpauHbl. YCMaHoeIeHO, Ymo Mo CPasHEHUI CO ecemMu
e3ambIMu 05151 aHanu3a nocredoeamesibHOCMSAMU U30JIIMO8 8UPyca MO3aUKU COU, 8bisi8/IeHHbIE aMUHOKUCIIOMHbIe 3aMeHbl 8 2eHe KarcudHo20
6enka GRP-17 sienstomcsi yHukanbHbiMu. Bbieodbl. [poeedeHo uccredosaHue aHanu3a Memeoposio2udecKux rokasamernel e azpoyeHo3ax u
ycmaHoeJsieHo, Ymo ypo)kaliIHoCMb Kynbmyp MWweHUUbl U COU MeCHO cesi3aHa C COOMHoWeHUeM CyMMbl ocadkoe u memnepamypbi 8o30yxa (I'TK).
Om amux noka3ameJsieli maKxxe 3agucesia U 4acmoma eblisiesIeHuUsl eupycos, eedb OHU UMelom MpsiMoe e/lUsiHUe Ha HaceKOMbIX-MepPeHOCYUKO8
supycoe. M3meHeHUs1 Ha MOJIEKYJIIPHOM ypO8He 8 2eHe KancudHozo 6esnka uszonssima GRP-17 mo2ym 6bimb 3adelicmeogaHbl 8 €20 8Pe0OHOCHOC-
mu cnoco6HOCMU K MopaKeHUro mpaHCc2eHHbIX pacmeHuli cou.
Knroyeenie cnoea: BIIMI, B)XXKS1, BMC, ypoxaliHocmb, U3aMeHeHUsl Kiiumama, 2uépomepmuyveckull KoaghpuyueHm.
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VIRAL INFECTIONS OF WINTER WHEAT AND SOYBEAN AND THEIR INFLUENCE
ON CROP YIELD UNDER CLIMATE CHANGE CONDITIONS

Climate changes affect the level of damage from plant diseases, because the environment has a significant impact not only on plants, but also
on pathogens and their vectors. Therefore, studying of the viruses, crop yield and productivity, agroclimatic changes should be in the complex. The
aim of the study was to investigate the viruses affecting winter wheat and soybean plants, their yield in conditions of infection with viruses and
changes in the climatic conditions of the Poltava region. Methods: biometric; crop and its structure; DAS-ELISA, RNA extraction from plant
material, RT-PCR, sequencing, phylogenetic analysis, statistical methods. Results. It is established that Wheat streak mosaic virus (WSMV) is the
most widespread and harmful for wheat crop and Soybean mosaic virus (SMV) — for soybean. For the first time in Ukraine, the yield of winter wheat
and soybean plants under conditions of virus damage and changes of climatic conditions in the Poltava region was studied. Correlation between
the HTC (the hydrothermal coefficient of Selyaninov), the damage caused by viral diseases and the productivity of winter wheat and soybean plants
is revealed. It is shown that transgenic soybean Grimo is affected with SMV, which reduce grain yield twice. The molecular genetic properties of the
SMV isolate GRP-17 were studied and it is determined that it has a common origin with Iranian, American, Chinese isolates and isolate from
Ukraine. It has been determined that, the amino acid substitutions in CP gene of GRP-17 are unique compared to sequences of all SMV isolates
taken for the analysis. Conclusions. Analysis of the meteorological data in the agrocenosis was carried out and it was established that the yield of
wheat and soybean crops is closely related to the ratio of precipitation and air temperature (HTC). From these parameters also depended the
frequency of WSMV and SMV detection, because they have a direct impact on insects — vectors of the viruses. The changes in the molecular
genetic level in CP gene of GRP-17 can be involved in the it's harmfulness and ability to infect transgenic soybean plants.

Key words: WSMV, BYDV, SMV, yield, climate change, hydrothermal coefficient.
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HEWPOOMWHAMIYHI TA MCUXONOrIYHI BJIACTUBOCTI
CNOPTCMEHIB-BENTOCUNEAUCTIB
3 PI3HUM PIBHEM MOBINI3ALIT B PEAKLIII HA PYXOMUMU OB'EKT

Memoro docnidxeHHs1 6ys10 su3Ha4YeHHs1 HelipoOUHaMIiYHUX i Mcuxosio2iyHuUXx enacmueocmell y criopmcmMeHie eUCOKO20 Kia-
cy y 38'A3Ky 3 pi3HUM pieHeM Mo6ini3auyii e peakuii Ha pyxomul 06'ekm. [jns eusHavyeHHs1 HelipoOUHaMiYHUX enacmueocmel
crnopmcmeHie sukopucmoeysasiu diazHocmuy4yHull komnsekc "[iazHocm-1".

Ana mMoHimopuHay ma npozHo3ygaHHs (hyHKUYiOHarlbHO20 cmaHy yeHmpasbHOi Hep80o8oi cucmemMu CropmcMeHie, oyiHKu
weudkocmi U mo4Hocmi peazyeaHHsl, criiegiOHOWeHHs npoyecie 36y0eHHSs1 i 2anbMyeaHHs, ypieHo8aXeHOCmi Hep8oe8uUX rMpo-
yecie sukopucmosyeasnu peakuito Ha pyxomuli o6'ekm. Kpim mozo, y daHomy docniOxeHHi aHani3yeanucs rnokasHuUkKu cunu i
pyHKUioHanbHOI pyxsiueocmi Hepeoeux npouyecie, eghekmueHocmi ceHCOMoOomopHoi dissnbHocmi, QuHaMiYyHOCcmMi Hepeoe8uXx Mpo-
yecie, weudkicmb MPoOcmMoi ceHCOMOMOPHOI peakyil, weudkicmb Npocmoi ma ckiiadHOi CeHCOMOMOPHOI peakyii aubopy, nokas-
HUK ceHcoMomopHoi acumempii ma iHuwi.

OcobucmicHa ma cumyamueHa mpueoXXHicmb oyiHroeanacsi 3a mecmom Cninbepzepa-XaHiHa. Tecm M. Jllowepa 6yno eu-
KopucmaHo Ors1 OUiHKU rncuxoemouyiliHo2o cmaHy cropmcmeHie. [ns1 eu3Ha4YeHHs1 iHmezpasnibHUX puc memmnepameHmy obcme-
JXeHux 6yso0 3acmocoeaHo mecm I. AlizeHka. BusieneHo eidMiHHOCMIi MiX 2pynamMu criopmcmMeHie-eesiocuneducmie 3 eUCOKUM,
cepedHiM i HU3bKUM pieHeM Mob6ini3ayii 3a pe3ysibmamamMu eUKOHaHHs1 peakuyii Ha pyxomuli 06'ekm. HalionmumanbHiwul gyHK-
yioHanbHUlU cmaH yeHmpasnbHOI Hepeoeoi cucmemu 3a MokKa3HUKaMu peakyii Ha pyxomuli o6'ekm 6ye xapakmepHul Ons
cropmcmeHis-eeniocuneducmie i3 HU3LKUM pieHeM Mob6inizayii. CnopmcmMeHU 3 8UCOKUM pieHeM Mobinizayii He nMpPodemMoH-
cmpyseanu 3Hayyu,ux gioMiHHOCcmel 3a pe3ysibmamaMu 8UKOHaHHSI peakuyii Ha pyxomull 06°'ekm, ane 8idpi3Hsinucs 6inbw suco-
Koro cmabinbHicmio cknadHoi ceHCOMOMOopHOI peakyii eubopy. CnopmcmMeHu i3 cepedHiMm pieHeM Mobinizayii e peakyii Ha pyxo-
muli 06'ekm npodeMoHcmpyeasnu HaliMeHwull pieeHb cumyamueHOi mpU8oXXHOCMi y NOEOHaHHI 3i 3HWKeHUM YHKYiOHanbHUM
cmaHoM ueHmpasnbHol Hepeoeoi cucmemu. TakuM YUHOM, CTOPMCMEHU SIK i3 8UCOKUM, MakK i 3 HU3bLKUM pieHeM Mobiniszauyii e
peakuii Ha pyxomuli 06'ekm xapakmepu3yeasiucsi U0 egheKmueHicmo CeHCOMOIMOPHO20 peazyeaHHs MOopPieHsIHO 3i crropm-
CMeHaMmu i3 cepedHiM pieHeM Mobinizauil.

Knroyoei cnoea: peakuyis Ha pyxomuli 06'ekm, cumyamueHa mpugo)XxHicmb, CTOPMCcMeHU 8UCOKOI Keasnighikayii, eennocriopm.

BcTyn. PiBeHb OpieHTOBaHOCTI B HABKOMMWLLHLOMY cepe- €HHS iHbopMaLii TakoXX 0OYMOBIEHI LUBUAKICTIO CIIPUAHATTS
OOBULLI BiobuBaeTbCa B OLiHUi iHOMBIQyanbHOro 4acy i Bu- yacy i npoctopy. Bigomo, o pecnoHaeHTw, 3aaTHi 3Ha4HO
3Havae cTyniHb aganTadii mogmHn [10, 20]. O6MiH Ta 3acBo- npucKkopioBaT 4acosi iHTepBanu, BigYyBalOTb €MOLiNHY

© ®epopuyk C., llucexko O., Tykaes C., 2018
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Hanpyry Ta BXoAsiTb OO Tpynu pusnKy 3puBYy adanTauiiHuX
npouecie i HeGe3nekn noriplieHHst cTaHy 340pos'a. Hepo-
CTaTHs CTiINKICTb HEPBOBMX MPOLECIB NPM3BOAUTL A0 Hanpy-
XEHHS 3aXMCHUX MEXaHi3MiB opraHiamy, MoripLleHHs 3acBo-
€HHS1 iHcbopMalLii, BUKIMKaE BMCOKY Hanpyry Yepes HeBU3Ha-
YeHicTb pe3ynbTaTiB npaui. TobTo, dopmMyeTbCa CTpecoBa
cuTyauiq, siKka fBNSE CyKyMnHiCTb aganTauiiHUX peakuiin op-
raHiamy, WO MawTb 3aranbHU 3axXMCHUIA XxapakTtep, To6To
apanTauinHun cuHgpom [10, 30]. Buxoagsum i3 BuweHaBee-
HOro, MOXHa NPUMNYCTUTK, LLO peakuis Ha pyxomui ob'ekT
(PPO) moxe BMKOPUCTOBYBATMCS B KOMMIIEKCHOMY AOCHIi-
[PKEHHI  PIBHA  MNCUXOEMOLINHOrO Hanpy>XeHHs  NII0OUHN,
CTPEC-CTINKOCTi Ta CTpPeCc-ypasnmBoCTi.

Bigomo, Lo peakuis Ha pyxoMuin ob'ekT, ik MPOCTOPO-
BO-4acoBa peakKLisi, LUMPOKO BUKOPWUCTOBYETLCH ANsi OLiHKM
YHKUIOHaNbHOro CTaHy LeHTpanbHOi HepBOBOI CUCTEMMU
[2, 4, 21, 25]. BaraTo gocnigXeHb NPUCBAYEHO BUBYEHHIO
PPO y 3B'a3ky 3 ycnilWHICTIO NpodecinHoi AisnbHOCTI one-
paTopiB, BiiCbkOBMX, cnopTcmeHis [15, 17, 26, 29]. Y npo-
becCinHin  AIANbHOCTI NOKa3HMKU  LUBMAKOCTI  CNPUNRHATTS
yacy i IpocTopy, siK BiZOMO, BUKOPVUCTOBYHOTLCH ANS OLHKA
CTaHy CEHCOMOTOPHOrO pearyBaHHs!, AiarHOCTUKM NOBeiH-
KV iHOMBIOyyMa, OUIHKW, MOAENoBaHHA Ta NPOrHO3yBaHHS
peakuin y cnokinHMx abo KpPUTUYHWUX cuTyauisix (ninotw,
BOA|i, onepaTtopwu, cnopTcmenu) [6, 10, 19, 22].

MpocTopoBo-4acoBa peakLuis NoavMHM 3abesnevye agek-
BaTHe i CBOEYacHe po3yMiHHSA cuTyaLlii, Wo ckrnanacs. Peak-
Lis Ha pyxomuii 0B'ekT — Lie CKIMagHWUN YMOBHUI pedbriekc,
SIKMN YTBOPHOETHCA HA OCHOBI OLiHKKM LUBMAKOCTI pyxy [4,13].
Y peakuii Ha pyxomuin 06'eKT po3KpMBalTbCH OCOBNMBOCTI
iHTerpaTMBHOI QYHKLiT MO3KYy B AiSNbHOCTI WOAO0 CNPUAHAT-
T8 yacy i npoctopy [18, 29]. IHauBigyanbHa TeHOeHLUis B
PPO 3asBu4yail NoB'A3yeTLCA i3 TUNOMOMYHUMK BRIACTUBOC-
TAMW HEPBOBOI CUCTEMM i PO3rNSAAETLCA SK O3HAKa BPIBHO-
Ba)KEHOCTi, CTPUMYBaHHS! iMMNyNbCUBHWX Ai, iHAMBIAYanbHWUX
BiJMIHHOCTEN TOYHOCTI CEHCOMOTOPHOrO pearyBaHHS i ne-
peBarv 36yanmMBoro npowecy Hag ranbmisHuM abo, HaBnakw,
ranbMiBHoro Hag 36yanveum [4, 5, 10, 12, 13].

Mo>kHa npunycTuTH, WO came piBeHb Mobinizauii B pe-
akuii Ha pyxomun o6'ekT npu BGaratopasoBOMy TECTYBaHHi
BM3Ha4yae CTyniHb NposiBY NPOdECIHO BaXnuMBKX AnNs
crnopTcMeHiB mMobini3auiiHnx 3g4i6HOCTen Ha piBHI, Hanpu-
Knapg, WBUAKOCTI "BNpaLboBYBaHHA" Y PEXUMI 3BOPOTHOrO
3B'A3KY, Ska BU3HAYaETbCA 32 4YaCOM [OOCSTHEHHS MaKCu-
MarbHO BWCOKOi iHAMBIAYanbHOI eEeKTUBHOCTI CEHCOMO-
TOPHOI AiSANbHOCTI.

Came y BenocnopTi 34aTHICTb 40 OLiHKWU LUBUAKOCTI py-
Xy € OAHIEl0 i3 NPOMECINHO BaXNNBUX NCUXOMIi3i0NOrivyHMX
XapaKTEPUCTUK, SIka BOOCKOHAMIETLCA Y CMOPTCMEHIB
npoTsarom G6araTopiyHOT CNOPTUBHOI MiArOTOBKU. TOMY Lika-
BO Oyno gocniguTu iHguBigyanbHi BigMiHHOCTI y cnopTcme-
HiB 3 pi3HMM 3 piBHEM MOOinisauii B peakuii Ha pyxomui
00'eKkT came Ha npuKnagi CnopTCMEeHiIB-BeNoCcUneaucTiB.

MeToro gocnigkeHHs Oyno BM3HAYeHHs HEMpOAMHa-
MiYHUX i MCUXOMNOFYHUX BNACTUMBOCTEN CNOPTCMEHIB BUCO-
KOro knacy (Ha npwuknagi cnopTCMeHiB-BenocMneaucTis) B
3B'sI3Ky 3 piBHEM MObini3aLii B peakLii Ha pyxomuii 06'eKT.

O6G'ekT i MeToAM pocniaXeHb. Y gocnigkeHHi 6panu
yyacTb 26 CMOpPTCMEHIB BMCOKOro kracy (Bug cnoprty —
BernocnopT) BikoM 15-29 pokiB (kaHAMAATU y MancTpwm cro-
pTYy, MaWCTpX CMOPTY, MANCTPX CMOPTY MPKHApPOAHOrO Krna-
Cy W 3acnyXeHi MancTpu cnopty), cepen HUX — 16 XiHOoK i
10 yonosikiB. [na BM3Ha4YeHHA NcuxoduisionoriyHnx Brac-
TUBOCTEN CMOPTCMEHIB BUKOPUCTOBYBANW AiarHOCTUYHUI
komnnekc "fiarHoct-1" [13, 23, 26]. Ana MOHITOpUHry Ta
NPOrHO3yBaHHA (PYHKLOHANbLHOIO CTaHy LEHTParnbHOi He-
pPBOBOI CUCTEMUW CMOPTCMEHIB, OLiHKM WBWMOKOCTI I TOYHOC-

Ti pearyBaHHsl, CNiBBIOHOLUEHHSI NPOLECIB 30yaXKEHHS i
ranbMyBaHHS BMKOPUCTOBYBanu peakLuilo Ha pyxomuin o6'-
ekT [4, 25, 26]. Kpim Toro, y gaHOMy AOCnifKeHHi aHani3y-
Banucsl NOKa3HWKN CUIK | PYHKLIOHANbHOI PYXMBOCTI He-
pPBOBUX NpOLIECiB, e(peKTUBHOCTI CEHCOMOTOPHOI AisNbHOC-
Ti, AWHAMIYHOCTi HEpPBOBMX MPOLECIB, LUBWAKICTb MPOCTOI
CEHCOMOTOPHOI peakLil, LWBMAKICTb MPOCTOI Ta CKMagHol
CEHCOMOTOpPHOI peakLii BU6opy, NOKa3HWK CEHCOMOTOPHOI
acumeTpii Towwo [13].

[nsa BCTAHOBMEHHS iHAMBIQYaANbHO-TUNOMNOMNYHUX BNac-
TMBOCTEN 0COBUCTOCTi CMOPTCMEHIB, @ caMe — ocobucTic-
HOT TpMBOXHOCTI (OT), a TakoX ANa OUiHKW PIBHA cUTyaTu-
BHOI TpuBoXxHocTi (CT) 6yno BukopuctaHo TecT Cninbep-
repa-XaHiHa [1]. Tect M. Jliowepa 6yno BMKOpUCTaHo Ans
OLHKM MCUXOEMOLiHOro cTaHy cnoptcMmeHis [1]. Ans Bu-
3HAYEHHs IHTErpanbHUX PUC TEMMEPaMEHTY OOCTEXEHMX
6yno 3actocoBaHo TecT . AnseHka [1].

Mpy npoBeaeHHi KoMNNeKCHMX BionoriyHMx JocnigXeHb
3a y4acTio CMOPTCMEHIB BigMNoBigHO A0 NpuHUMNiB GioeTukn
[oTpumyBanucsa po3pobneHoi B nnaboparopii Teopii 1 meTo-
OVIKA CMOPTUBHOI NiAFOTOBKM Ta PE3EepPBHUX MOXIMBOCTEN
cnoptcMmeHiB HOI HY®BCY "lMporpammn komnnekcHoro 6io-
noriyHoro  JocnifgkeHHa ocobnmBocTert  OYHKLIOHANbHNX
MOXIMBOCTEN CMOPTCMEHIB", @ TakoX 3aKkoHoAaBCcTBa YKpa-
THW npo oxopoHy 3dopoB's Ta [enbciHCbKOI Aeknapaduii
2000 p., AaupekTnBn €EBponencbkoro ToBapucTea 86/609
LWOAOo yyacTi nogen y meamko-6ionoriyHmMx A0ChioKEeHHsIX
[23]. PoboTa BMKOHaHa BigNOBIAHO A0 OEPKOIMKETHOI Hay-
KOBO-AOCNIAHOI TemMn "TexHonoris NporHo3yBaHHA e€MOLIIAHO-
ro cTpecy B ymMoBax HanpyxeHoi aisinbHocTi" (Ne geppeect-
pauii 0117U002385) MiHicTepcTBa OCBIiTH | Hayku YKpaiHu.

CratuctuyHa ob6pobka AaHuWx npoBoamnacs i3 BUKOPU-
CTaHHSAM MeTOAIB HenapamMeTpUyHOi MaTeMaTU4Hoi cTaTu-
CTUKW 3a gonomorow ctatuctudHoro naketa STATISTICA
6.0. Tect CnipmeHa 3acTocoByBanu Ans OOCHIOAXEHHS KO-
pensauinHnx 3B'a3Kis.

Pesynbtatm Ta iXx o06roBopeHHA. CnopTcMeHu-
BENIOCMNeaNCTU BUKOHYIOTb CTaHAapTHI LIMKIiYHI BNpasw, Lo
BiAPI3HAOTECA MOBTOPEHHSIM OAHMX i TUX CaMWUX PYXOBMUX
aKTiB | XapaKTepu3yrTbCs BUCOKOIK (DYHKLIOHANbHO CTilKi-
CTIO LIeHTpanbHOi HEPBOBOI CUCTEMU AOMOHOTOHII, fka npo-
TUCTOITb PO3BUTKY NO3AMEXHOr0 ranbMyBaHHSs [24].

BignosigHo oo metn gaHoi poboTn Hamu gocnimxyBanu-
cs fgeski ncuxororiyHi ocobnuBocTi 0cobUCTOCTi Benocune-
OUCTIB BUCOKOI KBanicpikauii 1 0cobnmBocTi iXHbOI peakLii Ha
pyxomuii 06'ekT. NpakTyHO BCi AOCNIOXKyBaHi MOKa3HUKM
peakuii Ha pyxomuii 06'ekT y 06CTEXEHMX CNOPTCMEHIB Bynu
noB'si3aHi 3 BikOM i CMOPTUBHMM cTaxkeM (Tabn. 1): dyHKLio-
HamnbHWUIN CTaH LieHTpanbHOI HEPBOBOI CUCTEMU 3a MOKa3HU-
kamn PPO 3 BiKOM i 36inbLUEHHAM CMOPTUBHOIO CTaXy 3HU-
xyBaBcs (p < 0,01, p<0,05), wWo moxe CBIAYATU NPO 3HW-
YKEHHs1 piBHA MOTMBALii Nifg, Yac TeCTyBaHHS.

3a nonepegHiMM OOCNIgXKEHHAMU KpUTepin Bunepe-
oxeHHs y PPO 3a pesynbtatamu Tpbox cnpob y cnopTc-
MeHiB-BenocuneancTis BUSBMBCA MOB'A3aHUM i3 iHTerpa-
TUBHUM TMOKaA3HMKOM €MOLLNHOI CTIMKOCTI 3a TecToM
M. Jliowepa: Benukuin cTyniHb eMOLINHOT CTiIKOCTI Bigno-
BijaB BENUKMM 3HAYEHHSM BUNEPEXanbHUX peakLil
[27]. TounicTe PPO 3a pesynbTatamu nonepegHix gocni-
[P>KEeHb He acouioBarnacs i3 piBHeM cuTyaTMBHOI abo oco-
OWCTICHOI  TPUBOXHOCTI  CMOPTCMEHIB-BENOCUMNEOMNCTIB,
xo4ya 6Ginbwa CT BignoBigana MeHLUiN KinbKOCTi BUNepe-
PKanbHUX peakuin i BinbLUii KiNbKOCTI 3ani3HinmMx peakuin
y PPO. TouHictb PPO 6yna BuwiO B ekcTpaBepTiB Ta Y
GinbL NpaBAMBUX CNOPTCMEHIB (BiANOBIAHO 40O pe3yrnbTa-
TiB BUKOHaHHs TecTy . AnseHka) [27].
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Ta6nuys 1. KopensuiitHi 3B'A3ku ncuxodizionoriyHnx xapakrepucTuK CopTCMeHiB (BernocnopT)

3 BiKOM i cNIOpTUBHUM cTaxeM (n = 26), [

Kopensiuinni 3s'askn, [
MokasHukm 3a pe3ynbTaTamu 3a pe3ynbTaTamu
Kpawoi cnpobu TPbLOX cNpo6

BiK — KiNbKIiCTb TOYHMX peakLii — 0,50**
Bik — TO4HiCTb peakuii, % - 0,50**
Bik — cymapHe BigxuneHHs 8 PPO, mc 0,48 0,53**
CropTuBHUIA CTaX — cymapHe BigxuneHHs B PPO, mc 0,39* 0,49**
Bik — cymapHe 3anisHtioBaHHst B PPO, mc 0,46* -

CropTMBHUIA CTaX — cymapHe 3anisHioBaHHs B PPO, mc 0,41* 0,40
Bik — cepeaHe BiaxuneHHs 8 PPO, mc 0,48** 0,53**
CnopTMBHMI CTax — cepefHe BigxunexHs B PPO, mc 0,40* 0,50**
Bik — cepegHe BunepegxeHHs B PPO, mc - 0,44*
CnopTMBHUI CTax — cepeHe BunepemxeHHs B PPO, mc - 0,44*
Bik — cepefHe 3anisHoBaHHs B PPO, mc 0,57** -

CropTMBHUI CTaX — cepefHe 3ani3HioBaHHsA B PPO, Mc 0,52** 0,44*

lMpumimku: * cTaTUCTUYHA 3HaYYLLiCTb KoedilieHTa kopensuii p <0,05; ** p <0,01.

KopensauinHnin aHania oTpumMaHux AaHuX He BUSBMB
B3a€EMO3B'A3KiB piBHSA Mobinisauii B PPO 3 iHLWIMMK BUMIptO-
BaHUMW MOKa3HMKaMM HEWpOAMHaAMIYHUX BNAcTUBOCTEN Y
obCcTexeHnx cnopTcMeHiB. TOMy MpUMYLLEHHST LWOAO aco-
LinoBaHOCTI piBHS MobGini3auii B PPO Ta weugkocTi "Bnpa-
LbOBYBaHHSA" y pexXvMi 3BOPOTHOrO 3B'A3KY (OUHaAMIYHOCTI
HEpPBOBMX MPOLIECIB), sIka BM3HA4yanacs 3a 4acom LOCsr-
HEHHS1 MakCMMarbHO BUCOKOI iHAMBIOyanbHOiT epekTMBHOC-
Ti CEHCOMOTOpPHOI AiANbHOCTI (YacoM BMXo4y Ha MiHiManb-
HY eKCMo3uLilo CUrHaniB y pexumi 3BOpPOTHOTO 3B'A3KY), HE
nigTeepaunocs. Moxnveo, Le MNOSICHIETLCA BUKOPUCTaH-
HSIM Pi3HMX MEeToAMYHUX MiaxoAiB. 3 iHWoro 60Ky, MOXIMBO
6inbl gopeyHo piBeHb Mobinisauii B PPO BrkopucToByBa-
TV came sIK MOKa3HWK iHOMBIQYyanbHOro CTUMI, TUNY peary-
BaHHA B PPO, a He noB'a3yBaTy MOro i3 3aranbHUMu mMobi-
nisauinHMMn 34i6GHOCTAMM CNOPTCMEHIB.

Ona pgetanbHilWOro aHanizy oTpMMaHux AaHuxX 3a pe-
synbtatamn PPO ob6cTexeHi cnopTcMeHn Gynu nodinexi
Ha Tpu rpynu (Tabn. 2): | rpyna — 3 BUCOKUM piBHEM MOGini-
3auii (Hankpawa cnpoba i3 TPbOX MOXNUBMX — MepLua),
Ilrpyna — i3 cepepgHim piBHemM Mobinisauii (Hankpawa

cnpoba — gpyra ) i lll rpyna — i3 HU3bkUM piBHEM MOGini3a-
uii (Harkpawa cnpoba — TpeTs). 3a BiKOM, CMOPTUBHUM
CTaXXeM Ta piBHEM OCOOMUCTICHOI TPMBOXHOCTI CNOPTCMEHMU
y BUAINEHMX rpynax He BigpisHANncs.

3a iHWMMKY BUMIPIOBaHUMKN MOKa3HUKaMU HelpoauHa-
MiYHMX BnacTuBocTew (okpiM nokasHukis PPO) cnopTtcme-
HW Yy BUAINEHUX rpynax TakoX He BiApi3HANUCH, 3a BUHAT-
KOM TMoOKa3HuKa CTabinbHOCTi CKNagHOi CEeHCOMOTOPHOI
peakuii Bubopy: y rpyni 3 BUCOKMM piBHEM MOGini3auii ko-
ediuieHT Bapiauii nateHTHUX nepiodiB peakuii BUGopy ABOX
CUrHanmiB i3 TpbOx OYB MEHLUMM, HiX y rpyni i3 cepegHiMm
piBHem Mobinisauii (gue. Tabn. 2). Llen pesynbtat gosoni
BaXNMBUW 3 OrNSAY Ha Te, WO came pesynbTaTu BUKOHaH-
HS CKnagHoi peakuii Bubopy ABOX CUrHaniB i3 TpPbOX NoB'A-
3yl0TbCA 3 reHETUYHO OOYMOBIIEHVMMN OCHOBHUMMW BRacTu-
BOCTSIMM HEPBOBOI CUCTEMM (NaTeHTHi nepioan ckragHoi
peakuii Bnbopy BBaxalTbCs [0AATKOBMMMW MOKa3HMKaMM
cunu Ta dYHKUiOHanbHOI PyXNUMBOCTI HEPBOBUX NPOLIECIB
[13]), Wwo posBMBalOTLCS | BAOCKOHAMIOIOTLCA SK B OHTOre-
Hesi, TaK i y npoueci cnopTuBHOI AisinbHocTi [9, 11, 14, 16].

Ta6nuys 2. BipmiHHOCTI ncuxodisionoriyHnx i NCMXonoriYHUX xapakTepucTUK y CNOPTCMEHIB
3 pi3HUM piBHeM MoGini3auii B peakuii Ha pyxoMui 06'ekT (n = 26), Me [25 %, 75 %)]

MokasHukn

I rpyna —
BUCOKUM piBEHb
mob6inisauii, N = 6

Il rpyna -
cepenHin piBeHb
mobGinizauii, N =10

Il rpyna -
HU3bKWUW piBeHb
mobGinizauii, N =10

CymapHe 3ani3HioBaHHs1 y kpaluii cnpobi
PPO, mc

304,00 [184,00; 358,00]

344,00 [282,00; 386,001

232,00 [168,00; 308,00]§

CepepHe 3ani3HioBaHHS Y KpaLli cnpobi
PPO, mc

22,65 [18,40; 25,40]

27,55 [23,20; 32,20]**

20,90 [16,80; 23,4018

CywmapHe BigxuneHHs B PPO, mc

1907,00 [1638,00; 2282,00]

2273,00 [2028,00, 2908,00]*

1973,00 [1814,00; 2150,00]

CepegHe BigxunexHs B PPO, mc

21,20 [18,20; 25,40]

25,25 [22,50; 32,30]*

21,90 [20,20; 23,90]

CepegHe 3anisHioBaHHsa y PPO, mc

24,80 [19,40; 30,70]

29,20 [25,80; 32,60]*

24,20 [22,40; 25,60]

KoediLjieHT Bapiauii naTeHTHUX nepiogis
CKnagHoi CEHCOMOTOPHOI peakii Bu6opy, %

14,66 [11,97; 16,62]&

18,01 [16,38; 18,96]

17,19 [14,76; 19,06]

CuTyaTBHa TPMBOXHICTb
(tect Cninbeprepa-XaHiHa), 6anu

42,00 [37,00; 44,00]1&

33,00 [29,00; 34,00]*

39,50 [38,00; 47,00]

Bik

18,50 [15,00; 20,00]

21,00 [18,00; 24,00]

19,00 [18,00; 20,00]

CnopTMBHUI CTax

5,50 [4,00; 7,00]

8,00 [7,00; 10,00]

7,00 [5,00; 8,00]

lMpumimku:

&p < 0,05 — 3HauyLwi BigmMiHHOCTI MiX | i Il rpynamu 3a TectoM MaHHa-YiTHi;

*p <0,05, **p < 0,01 — 3HayyLwi BigmiHHOCTI Mix Il i Ill rpynamu 3a Tectom MaHHa-YiTHi;
§ p < 0,05 3Hauywi BigmiHHOCTI Mix 11 i | pa3om i3 Il rpynamu 3a Tectom MaHHa-YiTHi.

BusBneHi BigMIHHOCTI MOMiX UMMM rpynamu csigvatb
npo Te, O CMOPTCMEHN 3 BUCOKMM i cepeHiM piBHEM MO-
Oinisauii Bigpi3HANUcA Big rpyny 3 HU3bKUM piBHEM MOGini-
3auii 6inbLIMM YacoM 3ani3HinuMx peakuin 3a peaynbTatamm

BMKoHaHHA PPO y kpalwivi cnpobi (aus. Tabn. 2). Kpim Toro,
CMOPTCMEHM i3 cepefHiM piBHeM Mobinisauii BigpisHanucs
BiJ rpynu 3 HU3bKMM piBHEM MOOGinisauii Ginbwum cymap-
HUM BiOXUNEHHAM i GinblMM YacoM 3ani3Hinux peakuin 3a
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pesynbTataMmu BukoHaHHs PPO y Tpbox cnpobax, MeHLwmum
piBHEM CUTyaTMBHOI TpMBOXHOCTI (p < 0,05). Taki cami Bia-
MiHHOCTi 32 CUTYaTUBHOIO TPMBOXHICTIO BUSIBIIEHO MiX rpy-
namu i3 cepegHim i BUCOKMM piBHeM MobGinizauii (p < 0,05).
CrnopTCMEHN 3 BUCOKUM i HU3bKMM piBHEM MoGinisauii He
BiApi3HANMCA Mk cobo 3a piBHEM CUTYaTUBHOI TPUBOX-
HocTi (guB. Tabn. 2). 3a iHWUMKX BUMIpIOBAHUMU MCKUXOIIO-
rYHUMU NOKA3HUKAMU CMOPTCMEHM Y BUAINEHUX rpynax He
Bigpi3HANucs.

Taknum YMHOM, CMOPTCMEHM i3 HU3bKMM piBHEM MOGini-
3auii xapaktepusyBanucsa HanonTUManbHiWMM yHKLiOHa-
NbHYM CT@HOM LieHTpanbHOi HEPBOBOI CUCTEMM 3a MoKas-
Hukamm PPO. [Ins cnopTcMeHiB i3 cepeHiM piBHEM MObi-
nisauii 6yno xapakTepHO nepeBaXaHHs 3amni3Hinux peakuin
i cnabo BMpaxeHa 30aTHICTb 40 KOpUryBaHHSA CBOIX Ail. 3a
niTepatypHUMy 4aHWMK, YNOBiNIbHEHHST a0 NPUCKOPEHHS
CMPURHATTA Yacy cBig4MTb Npo iHdopmaLinHe nepeBaHTa-
XEHHs i Hanpyry aganTauiviiux mexaHiamis [10, 30].

CnopTcMeHn 3 BUCOKMM piBHEM MOGinisauii He npoae-
MOHCTPYBanu 3HayylMx BigMiHHOCTEN 3a pesynbTatamu
BUKOHaHHA PPO, MOXNnBO — Yepes many BenuimHy Bubip-
Kv y uin rpyni. lNMpoTe 3a3Haummo, IO 3a PiBHEM TOYHOCTI
Ta cTabinbHOCTI peakuii Ha pyxomuii 06'ekT rpyna i3 BUCO-
KM piBHeM mobinisauii Habnvkanacsa go Il rpynu (i3 HU3b-
KMM piBHeM Mobinisauii). Takum 4uHOM, iHAMBIOyanbHa
TeHgeHuis B PPO Bu3Hayanacs TUM Y/ iHWIAM CTUNEM
pearyBaHHsi, TOMY YCMIlLHICTb BWKOHaHHsi [aHOro TecTy
Oyna npakTUYHO PIBHOK MIPOK BUCOKOK Y CMOPTCMEHIB SIK
I, Tak i lll rpynn. Moxnueo came piBeHb Mobinisauii B PPO
BMOKPEMITIOE Pi3Hi TMMK He Tinbkn MobinisauinHux 3gibHoc-
Ten, ane i TIMM CEHCOMOTOPHOI BUTPUBAIOCTi Y CnopTcMe-
HiB (SKi yMOBHO MOXHa MOPIBHATK 3i "cnpuHTepamun” i "cTa-
epamn" y peakuii Ha pyxoMun o6'exT).

PiBeHb cUTyaTMBHOI TPMBOXHOCTI OyB HaWMeHLnA y
rpyni i3 cepefgHim piBHeM mobinidauii. Ak Bigomo, 3MiHW
CUTyaTMBHOI TPUBOXHOCTI BigobpakaloTb OLiHKY npode-
CiiHUMKM cnopTcMeHaMu Hebesaneku, o4vikyBaHHsI MOXIMBO-
ro po3BUTKY NOTEHUiINHO HeEGEe3NeYHNX 3arpo3nuBUX CUTya-
uin y HeratuBHuii Gik [31]. TpUBOXHICTb, sIK Mo4aTkoBa
cTagisa po3suTky ctpecy 3a . Cenbe, xapakTepusyetbcsi
[0 neBHoi Mexi y 6inbLuoCTi noael nNigBULLEHHSIM edeKTu-
BHOCTI isinbHOCTI. Y TOM Xe 4ac, noBHa iHPOPMOBAHICTb,
CTEPEOTUNHICTb CUTyaUil, NOPOMKYUM HaAMIpHWUIA aBTO-
MaTM3M, 3BUYHICTb, MOHOTOHHICTb, yCyBal4yn emMoLii B3a-
rani, NpM3BOANTb A0 CTaHy 6anayXocCTi N BiACYTHOCTI Tpu-
BOru, ToAi OyaAb-sika QisnNbHICTb CTae BTOMMAMBOLO i Ti npoay-
KTMBHICTb nagae [3]. 3a pe3dynbTatammn nonepeaHix Aocni-
OXXEHb Y CMOPTCMEHIB Yy CKNaAHO KOOpAMHALIMHUX Buaax
CropTy (PyHKLiOHaNbHUIM CTaH LeHTparnbHOIi HepBOBOI CUC-
Temu (cTpubku y Boay) He OyB NOB'A3aHMM i3 CUTYaTUBHOO
TpuBOXHicTIO [28, 32]. 3asHadeHa Krohne&Hindel [33] me-
HLa cuTyaTMBHA TPUBOXHICTb B YCMILLUHUX rpaBLUiB Y HaCTI-
TNbHUIA TEHIC NicNA NOMUIOK Nif Yac 3MaraHHs.

MpoTe, piBeHb TPUBOXHOCTI Y CNOPTCMEHIB, SKi 3anma-
HOTbCHA UMKMNIYHMMK BrAamu cnopTy (Y T. Y. BEIOCMOPTOM),
NiABULWYETBCA B Mipy AOCATHEHHS HUMWU HanWnpOLYKTUBHiI-
Loro nepiogy crnopTuBHOI gisnbHocTi (18-20 pokis) [7, 8].
MoxHa npunyctuTi, WO caMe cuTyaTMBHA TPUBOXHICTb
Oyna Bu3HavanbHNM akTopoMm, SKUi BNIUHYB Ha opmy-
BaHHS aKkTyanbHOro (yHKLiOHanbHOro CTaHy LieHTparnbHOi
HEpPBOBOI CUCTEMM OOCTEXEHOI rpynu  CrMOPTCMEHIB-
BENocuneaucTis 3aranom.

BucHoBKW. DyHKLiOHANbHUI CTaH LeHTpanbHOI Hep-
BOBOI CUCTEMM 3@ MOKa3HUKaMW peakLii Ha pyxoMuii 06'ekT
OyB HalBWLLMM Yy CMOPTCMEHIB i3 HWU3bKMM piBHEM MOOini-
3auii. CnopTcMeHn 3 BUCOKMM piBHEM MOOGinisauii He npo-
OEMOHCTPYBanu 3HadyLux BiAMIHHOCTEN 3a pe3dynbTatamu

BMKOHAHHA peakuii Ha pyxomui ob'ekT, ane BigpisHANMCS
Ginbll BWCOKOK CTabinNbHICTIO CKNagHOI CEHCOMOTOPHOI
peakuii Bn6opy. CnopTcmeHu i3 cepefHiMm piBHeM MOOGini-
3auii NpoAeMOHCTpyBanu HaMeHLUUIN piBEHb CUTYyaTUBHOI
TPUBOXHOCTI Y MOEAHAHHI 3i 3HWXEHUM PYyHKLiOHaNbHUM
CTaHOM LEeHTparnbHOI HEPBOBOI CUCTEMM 3a MOKa3HUKaMM
peakuii Ha pyxoMmun o6'ekT. Taknm YMHOM, CMOPTCMEHU SK
i3 BMCOKUM, TaK i 3 HU3bKMM piBHEM Mobini3auii B peakuii
Ha pyxomuii 06'eKT, XxapakTepuayBanucsi BULLIOK edeKkTUB-
HICTIO CEHCOMOTOPHOIO pearyBaHHS MOPIBHAHO 3i CNopTC-
MeHaMW i3 cepefHiM piBHeM Mobinizauii.

MNepcnekTuBM nopanblmMxX AOCHIAXKEHb Yy AaHOMY
Hanpsamky. LlikaBuM € noganblue AOCNiMKEHHS i3 npoBe-
OEHHSAM NOPIBHAMBHOMO aHanidy NCUxXonoriYyHux i ncuxodi-
3i0NOriYHMX NMOKA3HWKIB Yy CMIOPTCMEHIB, LU0 crewianisyroTb-
CA B pi3HMX BMAax CrnopTy Ta y npoueci npodecinHoi is-
NbHOCTI 3a3Hal0Tb BMNUBY HABaAHTaXXEHb Pi3HMX TUMIB.
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HEWPOOUHAMWYECKUE U NCUXONOIrMYECKUE CBOUCTBA
CMOPTCMEHOB-BEJTOCUMNMEONCTOB C PA3JIMYHbIM YPOBHEM
MOBUNMU3ALIMU PEAKLIUK HA ABUXYLLMACSA OB BEKT

Lensro uccnedoesaHus 6bis10 onpedesieHue HelipoOUHaMUYECKUX U MICUXOJI02UYeCKUX Ceolicme y CrIopmMCcMeH08 8bICOKO20 K/lacca & cesi3u ¢
pasfuyHbIM ypoeHeM Mobunu3ayuu peakyuu Ha deuxywulicsi o6bekm. [nsi onpedeneHusi HelipoOUHaMU4yeCcKux ceolicme cropmcMeHo8 UCMOJIb-
30eanu duaeHocmuyeckul komnnekc "fuazHocm-1".

[Ans MoHUmMopuHaa u NPo2HO3UpPo8aHUs PYHKYUOHA/IbHO20 COCMOSIHUSI UeHMpasbHOU HepeHOU cucmeMbl ClIOPMCMEHO8, a MakKXe OUYeH-
KU CKopocmu u mo4YHOCMU peazupoeaHusi, COOMHoWeHUe Mpoyeccoe 8036yKOeHUs1 U MOPMOXeHUSI HEPBHbIX NPOYEcco8 UCMob308anu pea-
Kyuro Ha deuxywulicsi o6bekm. Kpome mozo, 8 daHHOM uccsiedo8aHUU aHa/luU3upPo8asluck noKasamesu cusibl U pyHKUUOHaNbHOU Mod8uKHO-
cmu HepeHbIX npoyeccos, IghghekmuesHocmMu ceHcoMomopHol dessmenbHOCMU, UHAMUYHOCMU HEPB8HbLIX NMPOYEccos8, cKopocmu npocmodli
CEHCOMOMOPHOU peakyuu, CKOPOCMuU NPocmoli U C/I0XHOU CEHCOMOMOPHOU peakyuu ebi6opa, nokasamesb CEHCOMOMOPHOU acuMMempuu u
dpyaue nokazamenu.

Jlu4HocmHasi u cumyamueHasi mpe8oXHOCMb OyeHuesasnachb no mecmy Cnunbepzepa-XaHuHa. Tecm M. Jliowepa 6b171 UCONb308aH Ot OUEH-
KU MCUX03MOYUOHaIbHO20 COCMOSIHUS criopmcmeHos. [jns onpedeneHusi uHmMezpasnbHbIX Yepm memrnepameHma o6csiedoe8aHHbIX 6bi MPUMeHeH
mecm TI. AlizeHKa. BbisienieHbl pa3nuyusi Mex0y epynnamu criopmcMeHo8-8esiocuneducmos ¢ 8bICOKUM, CPeOHUM U HU3KUM YpoeHeMm moburu-
3ayuu no pe3ysibmamam 8bInoJsIHeHUs1 peakyuu Ha deuxyujulica o6Lekm. Hau6onee onmumansHoe hyHKYUOHaIbLHOE COCMOsIHUe yeHmpanbHoU
HepeHol cucmeMbl 110 MoKa3amesisiM peakyuu Ha 0euXyujulicss 06 beKkm 6b110 XapaKmepHo Osis CIoPMCMeHOo8-8es10cuneducmoe ¢ HU3KUM ypoe-
HeM Mo6unu3ayuu. CriopmcMeHbl C 8bICOKUM ypO8HeM Mo6unu3ayuu He MpodeMoHCMpUpPoeanu 3Ha4uMbIX pa3nuyull no pesynbmamam ebInor-
HeHusl peakyuu Ha Odeuxywyulics o6bekm, HO omsuvanucb 6osiee 8bICOKOU cmabunbHOCMbLIO C/IOXHOU CEHCOMOMOPHOU peakyuu eblbopa.
CrnopmcMeHbl co cpedHUM ypoeHeM Mobusu3ayuu e peakyuu Ha deuxyuwulicss o6bekm npodeMoHCcCMpupo8asiu HauMeHbWuUll ypoeeHb cumya-
mueHol mpeeoXHOCMU 8 coYemaHuu C MOHWKEeHHbIM (OYHKUUOHaNIbHbIM COCMOSIHUeM yeHmpasnbHolU HepeHol cucmembl. Takum o6pa3om,
cropmcMeHbl KaK ¢ 8 bICOKUM, MakK U C HU3KUM ypoeHeM Mo6unu3ayuu e peakyuu Ha deuxyujulicss o6bekm xapakmepu3oeasiucb 8bICOKol aghghe-
KMU8HOCMbLIO CEHCOMOIMOPHO20 pea2upo8aHUsi Mo CPaBHEHUI CO COPMCMeHaMu co cpedHUM ypoeHeM Mobunu3ayuu.

Knroyeenie cnoea: peakyusi Ha d8uxyujulicsi 06bekm, cumyamueHasi mpegoXXHOCMb, CIOPMCMeHbI 8bICOKOU Keanugukayuu, eesiocriopm.

S. Fedorchuk, PhD., O. Lysenko, Dr. Sc.

National University of Physical Education and Sport of Ukraine, Kyiv, Ukraine,
S. Tukaiev, PhD.

ESC "Institute of Biology and Medicine",

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

NEURODYNAMIC PROPERTIES OF CYCLISTS WITH DIFFERENT LEVELS
OF MOBILIZATIONS IN THE REACTION TO THE MOVING OBJECT

The purpose of the study was to determine the neurodynamic and psychological properties of elite cyclists concerning the level of mobilization
in the reaction to the moving object. In order to determine the neurodynamic properties of athletes we used the diagnostic complex "Diagnost-1".

The reaction to the moving object was used to monitor and predict the functional state of the central nervous system of athletes, to assess the
speed and accuracy of the response, the excitation/inhibition ratio, and the balance of nervous processes. Moreover, we have analyzed the force
and functional mobility of nervous processes, the sensorimotor activity, namely the dynamics of nervous processes, the efficiency and speed of
both the simple sensorimotor reaction, and the simple and complex sensorimotor choosing reaction, the sensorimotor asymmetry index, and other
parameters.

Hans Eysenck's Personality Inventory (EPI), the State-Trait Anxiety Inventory by C. Spielberger (adapted by Y. Hanin) and the Luscher
color test allowed determining individual typological characteristics and the psycho-emotional state of athletes. The results of the reaction
to the moving objects revealed differences between cycling athletes with high, medium and low mobilization rates. The most optimal
functional state of the central nervous system in terms of the reaction to the moving object was specific to the cyclists with the low level of
mobilization. Athletes with a high level of mobilization did not demonstrate significant differences in the reactions to the moving objects,
but differed the higher stability in the complex sensory-motor choice reaction. Athletes with the medium level of mobilization in the
reaction to the moving objects were characterized by the lowest level of State Anxiety in combination with a reduced functional state of the
central nervous system. Thus, the higher efficiency of sensorimotor response was detected in the athletes with the high and low
mobilization level in the reaction to moving objects.

Keywords: reaction to the moving objects, State and Trait Anxiety, elite athletes, cycling.
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3MIHN AKTUBHOCTI royfioBHOro vMio3Ky B rAMMA-AIANA30HI
nia YAC NPOCNYXOBYBAHHA POK-MY3UKU 31 3HMXKEHUM PIBHEM HU3bKUX YACTOT

Mid yac 3anucy My3u4yHoOi Komno3uuyii My3ukaHmu epaxosyromb mol ¢hakm, W0 pieeHb cuz2Hajly MesHuUx 4acmom MOoXxe
ennueamu Ha emouiliHe crnipuliHammsi my3uku. Memoto daHoi po6omu 6yno docnidumu ensiue HU3bKO4YacmomHoOi KOMIoHemu &
POK-My3uyi Ha emouiliHe cnpuliHamms My3uku. Memoodu: y docnidxeHHi 6panu yyacms 30 sosioHmepie. O6cmeixyesaHi npocny-
xoeyeasiu yomupu aydiogppazmeHmu: 6inuli wym, cnie nmaxie, iHcmpyMeHmasnbHa POK-KOMMNO3Uuyisi Ui POK-KOMMNO3uyis 3i 3HU-
JKeHUM pieHeM cuz2Hasly Hu3bkux Yacmom. [1i0 yac npocnyxoeyeaHHs1 aydiogppazcmeHmie eidbyeanacb peecmpauiss EEI. Pe-
3ynbmamu: npu npocsiyxoeyeaHHi 38ykie ma My3uku Haubinbw 3Ha4Hi 3miHU e EEIT cnocmepizanucb nepeeaxHo & [~ ma y-
diana3oHax, siki moe'szaHi 3 emouyiliHuMu ma ko2HimueHumu npoyecamu. lpu npocryxoesyeaHHi opu2iHanbHOI POK-KOMMO3Uyi,
mak camo siK i npu npocryxoeyeaHHi 6i51020 wyMy, crnocmepizanocb 2eHepasizoeaHe 36inbWeHHs1 criekmpanbHoOl momyxHocmi
(CI) e y-Oiana3oHi, modi sk npu npocryxoeyeaHHi POK-KOMMNO3uyii 3i 3HUXeHUM pieHeM HU3bKuUX Yacmom 36inbweHHs1 CI1y y-
diana3oHi cnocmepizanack nuwe y 3adHix sideedeHHsIX Jlieoi niekyni ma npaeogppoHmanbHux eideedeHHsix. MeHw 2eHepaniso-
eaHa akmueauisi e y-Giana3oHi noe's3aHa 3 MeHWuUM pieHeM eMoUiliHOi akmueauii.

Knroyoei cnoea: EET, cnpuliHamms My3uku, cnpuliHAmms pummy, 2ama-0iana3oH.

Bctyn. Mysuka, §K i 3ByKM HaBKONMULLIHBLOIO cepeaoBu-
La, MoXe MaTu AeKinbKa JKepen akyCTUYHUX CUrHaniB, siki
NnepekpuBaloTbCsl Y YaCOBOMY Ta YaCTOTHOMY [iana3oHax.
lepapxiyHa o6pobka BxigHWX curHanie 3abesnevye pos-
AinbHe CnpunHATTSA, 0bpobnsioyun cnekTpanbHi Ta 4acosi
(TeMnoparnbHi) xapakTepUCTUKN ayaiocurHanis.

AKYCTUYHiI curHann obpobnsaTbLC TOHOTONIYHO, MOYK-
Halouu Bi4 3aBUTKM OO0 aydiokopTekca, ane pi3Hi YacTOTHI
Jiana3oHn obpobnsAnTbCA HEOAHAKOBO Ha OAHOMY iepap-
XiYHOMY piBHi. BepxHi onuBapHi sgpa oTpumytoTb GiHaypa-
NbHi BXOAW Bi KoxneapHux sigep. TakumM YMHOM Ha LibOMYy
piBHi BinbyBaeTbca obpobka iHchopmaLii Npo nokanisauito
oxepena 3Byka. Jlokaniszauisa 3BykiB Ao 800 'y ouiHO€ETbCA
Ha OCHOBI iHCpOpMaLii MPO PI3HMLI0 Yacy HaOXOMKEHHSI
KonuBaHb A0 MiBOro i MpaBoro Byxa, TOAI 9K fokarnisauis
3BykiB Big 1600 Iy ouUiHETECA Ha OCHOBI iHCpopMmauii npo
Pi3HMLIO B iHTEHCUBHOCTI curHany [1]. 3asHaummo, o my-
3UYHi IHCTPYMEHTU, SiKi (POPMYIOTb TeMnoparbHi KOMMOHe-
HTU (PUTM, NYNbC) MY3UYHOI KOMMO3ULIi, NepeBaxHO Ma-
10Tb AianasoH Big 10 go 800 Ny,

Taknum YMHOM, MOXHa MPUNYCTUTK, O Came ONMBapHi
agpa € nepwyM etanom o6pobkun putMy B Mysuui, a 0Cco6-
nMBOCTI 00po6KM iHbopmauii Wwoao nokanisauii mxepena
3BYKY B Pi3HMX [iana3oHax 4acTOT MOSICHIOTb, YOMY Me-
peBaxkHa KifbKiCTb PUTMIYHMX NapTi MaloTb Aiana3oH Hu-
3bkux YacTtoT. Byno nokasaHo Ginbluy amnniTyay noTeHui-
any HeratuBHocTi HeyarogxeHocti (MMN) gna vacosux
[OEBIaHTIB HMU3bKMX YacTOT, HiX Ans BMCOKMX YacToT, a Ta-
KOX Binbluy ayaioMOTOPHY CUHXPOHI3aLito Npu TeniHr-TecTi
y BiOMNOBiAb Ha AeBiaHTy HWM3bKMX YACTOT, HiX Yy BiAMNOBIOb
Ha [eBiaHTy BUCOKUX YacToT. binble Toro, € AaHi, Wo nig
Yac MpOCMyXOBYBaHHA My3UKM N0 MiANalWTOBYHOTb CBOI
pyXu i HN3bKOYACTOTHI 3BYKW, @ NpY 36iNbLUEHHI N'Y4YHOCTI
HU3bKUX YacTOT 36inbLUyOTbCS IHTEHCUBHICTE pyxiB [24].
Takox BigoMO, Lo My3uKa i3 "BUCOKUM piBHeM rpyBy (high-
groove music) 3Ha4HO aKTUBYE MOTOPHY cuctemy[22].

3any4yeHHs MOTOPHWX LiNSAHOK pa3oM i3 ayniokopTek-
COM Mg Yac CNPUNHATTS MY3UYHUX PUTMIB BAANO OEMOH-
cTpytoTb O-MPT gocnigkeHHda. Tak, nig Yac CNpuUAHATTS
putMy Oyno nokasaHo 3anyyeHHs 0as3anbHuX TaHrries,
MO304Ka, [OAAaTKOBOI MOTOpHOI AinsHkn (SMA), gopcanb-
HOI MPEMOTOPHOI KOpM Ta npaBoi dpoHTanbHoI foni [6].
Takox gesiki aBTopy BBaXatoTb, Lo GasanbHi raHrnii Bigir-
palTb BaXnuBY pofib MPWU CNPUAHATTI Nynbcy Ta MPOrHo-
3yBaHHi My3n4HOro nynbcy [5].

Barato pob6iT ykasye Ha Te, WO CNPUAHATTS MY3UYHUX
puTMmiB BigOyBaeTbCS 328 MEXAHI3MOM 3aCBOEHHST PUTMIYHOT
CKNaf0BOi CEHCOPHOI CTUMYIAUii, NpuTamaHHOMY MO3KO-
BUM HerpoMepexam [21, 25]. YacTtoTa My3nyHOro nynbcy

Bionosinae pgenbTa- i TeTa-putmam EEI. Tak, 6yno noka-
3aHO CUHXpOHi3auito genbta puTMmy, ¢pasosi Bignosigi y
TeTa-fiana3oHi Ta pa3oBy CMHXPOHI3aLilo y 6eTa- Ta rama-
JianasoHax, MoOAyrnbOBaHi MepioAuYHICTIO ayaiocTumyna
[25]. MpunyckaTb, WO CUHXPOHi3auid y GeTa-AianasoHi
npv CNPUAHATTI PUTMY MOB'A3aHa i3 akTMBaLiE MOTOPHOI
Kopu 1 Bigobpaxae peumnpokHi B3aemogii MK CEHCOpPHU-
MU Ta MoTOpHUMU gingHkamu [9]. Schroeder (2010) yBsa-
Xae, Lo B3aEMO3B'A30K MK CEHCOPHMMMU N MOTOPHUMMU
finsiHkamu 3abesneyye MexaHiaM NporHo3yBaHHS Nocnigo-
BHOCTI My3W4HOro nynbcy B yaci [20].

YpaxoBytoun BULLEONMUCAHI AaHi WOAO BNANBY My3W4-
HWX XapaKTEPUCTUK Ha eMOLiNHEe CMPUAHATTA W nepexu-
BaHHS, MOXHa 3pobVTU BUCHOBOK, LLO MaHinynowum iHTe-
HCMBHICTIO CUrHamy TUX YU [HLWKX Y4acTOT MU MOXEMO
BMSMBATU Ha BaNeHTHICTb Ta iHTEHCUBHICTb €MOLiiiA, NOoB'A-
3aHUX i3 CIPUNHATTAM MY3UYHOro TBOpY. TOMY MU BUpILLK-
nv  Jocnigvty BNAMB  HU3bKOYACTOTHOI (TemnoparnbHoi)
KOMMOHEHTU POK-MY3MKU Ha i CIPUNHATTA Ta 3MiHu B EET.
Mpunyckaemo, Lo 3HWKEHHS PIBHS HU3bKUX YacTOT Y POK-
Komno3uuii BigobpaxatumeTbcs Ha EElM-akTuBHOCTI B gia-
nasoHax, NoB'A3aHuX i3 IHTEHCUBHICTIO €MOLMHOro nepe-
XKVBaHHS 1 aKTMBaLi€l0 MOTOPHOI KOPW.

Marepianu i meToan pocnigxeHb. [Mpouenypa goc-
nigpkeHHs nonsarana y peectpauii EElM y Bignosigb Ha ay-
pioctumynu. Y gocnigxeHHi 6panu yyactb 30 cTygeHTiB
BikoMm Big 17 0o 22 pokis, i3 sikux 17 — xiHo4yoi cTaTi Ta 13 —
yonogivoi. O6CTexyBaHi He Manu My3U4HOI OCBITU. HAK
ctumynu 6yno obpaHo 4YoTupu aygiodparmeHTun: 6inui
wyM, cniB nTaxis (conos'i), IiHCTPymMeHTanbHa pOK-
KOMMNO3uLis 1 Ta cama POK-KOMMO3WULis 3i 3HWKEHUM piB-
HEM curHany B AianasoHi HM3bkux vactoT (60 My, 150 My,
400 l'y) (Hapani pok-koMno3uuis i3 BUAO3MIHEHMM 4acToT-
HUM CMeKTpPoM). 3MiHa YacCTOTHOro CrekTpa poK-KOMMo3umuii
Oyna npoBedeHa 3a  JOMOMOrol  ayfiopegaktopa
"GoldWave". binuin wym Ta cniB ntaxis 6yno obpaHo sk
KOHTPOIb NO3UTUBHMX Ta HErATUBHUX €MOLN.

Ons 3anucy EEI BukopucToByBaBcs enekTpoeHueda-
norpac "Henpokom" BUPOOHULTBA "XAl-Megika".
19 aKTMBHMX €neKTPOAIB Haknaganucs 3a MiKHapOAHO
cuctemoto "10-20 %". EnekTpoeHuedanorpama peecTpy-
Baracb MOHOMOMSIPHO Y TaKUX CTAHOAPTHWUX BiABEAEHHSX:
Fp1, Fp2, F3, F4, F7, F8, C3, C4, P3, P4, T3, T4, T5, T6,
01, 02, Fz, Cz, Pz. Ak pedepeHTHUI BUKOPUCTOBYBaNu
o6'egHanui BywWHUK enektpop (A1, A2). Yactota guckpe-
Tn3auii aHanorosoro curHany — 500 'u. Ans aHanidy cnek-
TpanbHOro cknagy enekTpoeHuedanorpamm 3acTocoByBa-
nv weuake nepetBopeHHs dyp'e. ApTedakTy 3Haxogunu n
ycyBanu 3a JOMOMOro Bi3yanbHOro aHanisy ta aHanisy

© LWneHkoB O., TykaeB C., 3uma l., 2018



~ 28 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

He3anexHux komnoHeHT (ICA). OuiHloBanack cnekTparnbHa
notyxHicte (CI1) okpemux niggiana3oHiBs Ta Aianas3oHiB
EEl Bin 4 po 35Tu: 61- (4-6 'u), 62- (6,1-7,5Tu), al-
(7,51-9,5y), a2- (9,51-11 I"u), a3- (11,1-13 'u), p1- (13,1-
20 'y), B2- (20,1-35Tu), y- (> 35 I'u). O6cTexyBaHi nepe-
OyBanu y 3aTeMHeHiIl, 3BYKOi30MbOBaHi KaMepi y 3py4HO-
My kpicni. 3anuc EEIN gocnigxysBaHmx 3anvcyBaBcs i3 3a-
KPUTUMM OYMMa 3a TaKoK CXeMot: (POHOBUI 3anuc (2 xs),
npeAa'siBNeHHs nepLuoro ayaioctumyny — 6inun wym (40 c),
nicnagia (2 xe), ctaH cnokoto 1 (2 xB), Npea'siBNeHHA Apy-
roro aygioctumyny — cnie nraxis (60 c), nmicnsgisa (2 xs),
CTaH Ccrokol 2 (2 xB), Npen'siBNEeHHs TPeETbLOro ayaioctu-
Myny — pok-komnosuuia (1 xB 15 ¢), nicnagia (2 x8), cTaH
crnokoto 3 (2 xB), NpeA'sABNeHHsA YeTBepPTOro ayaiocTumyny
— POK-KOMMO3MLisa i3 BUAO3MIHEHUM YACTOTHUM CMNEKTPOM
(1 x8 15 ¢), nicnagis (2 xB), nicnagia (2 xs). lNMicnsa 3asep-
weHHs 3anucy EEl yyacHukM oTpumyBanu 3aBgaHHs Oui-

HUTW CTUMYNW 3a OBOMaA LUKanaMu: eMoUinHOI BaneHTHOCTi
Ta eMouiHoi akTmBauii (Big "-5" go "5").

CratucTUYHU aHani3 gaHuMx NpPoBOAUBCH 3a AOMOMO-
roto naketa STATISTICA 8 (StatSoft, USA). [ina nopie-
HSIHHS [BOX 3anexHux Bubipok Gyno 3acTocoBaHO Hena-
pamMeTpUYHNA KpUTepin BinkokcoHa.

PesynbTaTh Ta o06roBopeHHs. [lpoaHanidyBaBLUK
cyb'eKTUBHY reJoHiYHY OLiHKY ayaiodparMeHTiB 3a LUKa-
1O eMOUiNHOT BaneHTHOCTi YCTaHOBWUMW HasiBHICTb 3Ha-
Yylwmx BigMIHHOCTEM B ouiHUi obGcTexyBaHumMu 6inoro
wymy (-4, [-5, -3], p < 0,05) nopiBHAHO 3 yCiMa iHWWMK ay-
niodparmeHTamum (cniB ntaxis (3, [4, 5], p < 0,05), opuriHa-
nbHa pok-komnosuuis (4, [3, 4]), BMOO3MIHEHA POK-
komnosuuis (4, [2, 4], p < 0,05)). 3Hauywi BigmiHHOCTI Ta-
KOX Oynun BUsIBNEHi NPy MOPIBHSAHHI OLiHIOBaHHA cniBy nTa-
xiB (3, [4, 5], p < 0,05) Ta pok-koMMo3uLii i3 BUAO3MIHEHNM
YacTOTHUM crekTpom (4, [2, 4], p < 0,05).

6 ey ]
) 1] |
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0 L —_ 4
2t i
4+ ] i
L *-p<0,05
® Median
-6 . . . . . U 25%-75%
Binui wym Pok 1 Min-Max
CniB nTaxis Pok-Hu3.

Puc. 1. Cy6'ekTnBHa oLliiHKa ayaiodparMeHTiB 3a LIKanor eMoLiiHoi BaneHTHocTi (p < 0,05)

lMpumimka: "Pok" — opueiHanbHa pOoK-KOMIo3uyisi, "POK—HU3." — POK-KOMMO3Uyisi i3 8UGO3MIHEHUM YacmomHuUM Giarna3oHOM.

AHani3 cyb'eKTMBHOI OLHKM 3a LUKarow eMOLiNHOI aKTu-
BaLii TaKOX BUSIBUB HAsIBHICTb 3HAYyLLUMX BigMIHHOCTEWN
(puc. 2). OuiHka cniBy nTaxiB 3HavyLLo BigpisHanacs (-3, [-4,
-2], p < 0,05) Big OujiHKM iHLLIKX aygiodparmeHTiB (Binui Wwym

(4, [3, 5]), opuriHaneHa pok-komnoauuia (3, [1, 4]), BMao3mi-
HeHa pok-komnosumuia (3, [0, 4])). 3Hauywi BiAMIHHOCTI
(p < 0,05) Takox Byno BUSABNEHO NPU MOPIBHSAHHI OLHIOBaH-
Hs1 Ginoro wyMmy 3 yciMa iHLIMMK ay4ioKOMMOo3nLisiMu.
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*-p<0,05
® Median

Binun wym
CniB nTaxis

Pok

[ 25%-75%
Pok-Hu3.

Puc. 2. Cy6'ekTBHa ouiHKa ayaiocdparMeHTiB 3a WKanow emMouinHoi aktuBadii (p < 0,05)

lMpumimka. "Pok" — opueiHanbHa poK-KOMIo3uy,si, "POK—HU3." — POK-KOMMO3Uy,si i3 UOO3MIHEHUM YacmomHuM Oiara3oHoOM

[ns ouiHkM 3MmiH cnekTpanbHoi noTyxHocTti EEN yHacni-
[OOK MpOCINyXOBYBaHHsA ayaiodparmeHTiB 6yno nposegeHo
NopiBHSIHHA NPo6 KOXHOro aydiodpparMeHTa i3 nepeayoyun-
MK CTaHamu Crnokow. OopiBHAHO i3 mepeaylyM CTaHOM
CMOKOK Mif, Yac MpOCMyxOBYBaHHA 6inoro wymy Biabysa-
Nocb 36iNbLUEHHST aKTUBHOCTI Y (DPOHTamNbHUX BigBEOEHHSAX
ob6ox niekynb 01-nigaianasoHy (Fp1, F7, Fp2) (puc. 3, A), y
poHTanbLHOMY BigBeAEeHHI NpaBoi NiBkyri B 02-nigaianasoHi
(Fp2), y cbpoHTanbHMX BiABeAeHHAX npasoi niBkyni a3-
(Fp2) Ta p1-nigaianasoHax (Fp2), a Takox y B2-niggianasoHi
y bpoHTanbHWX, TemnopanbHMUX Ta LeHTpanbHWX BiaBeaeH-
HSAX nepeBaxHo npa.oi niBkyni (Fp2, Fp1, F4, T4, C3). 3a-
3Ha4YMMO, WO Mamxe Yy BCIX BuLLe3ragaHux niggianasoHax
crocTepiranacb [A0BOMi YiTka MpaBoMiBKyfbHA akTuBauis
(PpOHTaNbHUX 30H. BusBneHy Hamu MpaBoONiBKYNbHY aKTW-
Balil0 MOXHa NOB'A3aTW i3 HEraTUBHOK EMOLINHOK BiANo-
BiaA Ha npep'senenun aygioctumyn (6inun wym) (puc. 1),
3Baxaloun Ha pesynbtatv gocnigkeHo Altenmuller [2], B
AKUX OMUCYETLCA akTMBaLid (PPOHTO-TEMNOpanbHOI Kopu
nepeBakHO NPaBoi MiBKyNi NPW NPOCIyXOBYBaHHI HEraTMBHO
3abapBneHnx aygianbHNX CTUMYNIB, i akTMBaLisa NiBoOi TeM-
noparnbHOi KOpW TFOMOBHOTO MO3KY MpW MPOCIyXOBYBaHHi
No3NTUBHO 3abapBeHNX CTUMYTIIB.

Y psigi pobiT nokasaHo 36inbLUEHHS TeTa-Aianas3oHy npu
npea'siBNeHHi eMOLiNHMX CTUMYIiB abo nepexuBaHHi Hera-
TUBHUX Ta NO3MTMBHMX emouin [19, 23] i 3amiHamu TeTa-
AianasoHy 3anexHo Bif piBHA eMOLNHOro HanpyxXeHHs [4].
Mu BBaxkaemo, Lo 36inbLUEHHS (OPOHTanNbHOI akTUBHOCTI B
01- (Fp1, F7, Fp2) Ta 62- (Fp2) niggianasoHax Bigobpaxae
30inblUEHHSA eMouinHOro ToHycy. Takox Trochidis (2012)

6yno nokasaHo BiAHOCHO OinbLLy aKTUBHICTb NpaBoi NiBKyIi
Yy ((poHTanbHWX Ta LUeHTparbHUX BiABEAEHHSIX TeTa-
[ianasoHy nig Yyac NpocnyXxoBYBaHHsSt My3UKU 3 HEFATUBHOO
eMOLiNHOI BaneHTHicTio [23]. Y Hawomy Bunagky npuv
npocnyxoByBaHHi 6inoro wymy cnocrepiraetbcs 306inb-
LEHHS aKTUBHOCTI Y NpaBoMy )pOHTanbHOMY BigBeLEHHI
B 02-nigagianasoHi (Fp2). Migkpecnnmo, Wo Kopenhcbkumm
pocnigHukammn [26] 6yno nokasaHo npu MPOCyXOBYBaHHI
Ginoro wymy B npaBomy poHTanLHomy BiaBeaeHHi (Fp2)
36iMblUEHHS] aKTUBHOCTI B o2-nigaianasoHi, Todi sK y Ha-
LIOMY JOCHiAXKEHHI cnocTepiranoch 36inbLIEHHS aKTUBHO-
CTi B faHOMy BigBeAeHHi, ane B a3-nigaianasoHi. Kpim
LbOro, MOCWUMEHHSA BUCOKOYACTOTHUX CKNaJOBUX TaKOX
NnoB'A3yl0Tb i3 MexaHiaMamy OpMyBaHHA HeraTuBHUX
€MOLiIiHUX CTaHIiB i TPMBOXHOCTI, 0co6GnmBo npu 36inb-
weHHi ix CIM y npasin niskyni [27]. Takox € AaHHi, WO
BKa3ylTb Ha 3B'A30K GeTa-KONMMBaHb i3 CUITOK €MOLINHO-
ro nepexvsanHs [29]. Tomy, BUXoAs4M i3 LbOro, MOXNNBO
npunycTnTH, WO BuUsiBNeHe Hamu 36inbwenHs CMy B1- Ta
B2-nippianas3oHax y BiaBeAEHHsX NpaBoi NiBKyIi MOXe BKa-
3yBaTW Ha NEBHY HeraTMBHY €MOLiiHY aKkT1BaLlito.

Ha kopTukanbHy akTvMBaLilo Ta MOCUNEHHS] iIHTEHCUBHO-
CTi eMOUINHNX NPOoLECIB TaKoX MOXe BKasyBaTu reHepani-
3oBaHe 36inblweHHs CIy y-giana3soHi [12].

Kpim onucanmnx amiH EEIN Takox cnoctepiranace genpe-
cia al1-, a2-, B1-nigpianasoHy (ceHcopHa yBara), Lo niaTee-
pOXye onucaHy KOrHiTMBHO-eMOLinHy akTusauito [16].

AHania amiH CIN EEI npu npocnyxoByBaHHi cniBy nTaxis
MOPIBHAHO i3 NepeayloYum cTaHoM cnokoto (puc. 3, b) Ha
BiAMiHY Bif TaKoro i3 NpoCcnyxoByBaHHAM 6inoro wymy noka-
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3aB, LU0 akTMBaUia Binbyeanacb nue y opoHTansHOMY Bif-
BefeHHi, ane nisoi niekyni (Fp1) i Tinbkv B 61-nigaianasoHi.
LlinkoM MOXMBO NpUMYCTUTW, LLO Taki NOKanbHi 3MiHW B 01-
nigaianasoHi NoB'sA3aHi i3 MeHLWMM piBHEM €MOLINHOIO TOHY-
Cy MOPIBHSAHO i3 Npoboto Ginoro wymy abo HaBiTb 3i 3MEH-
LUEHHAM eMOLiMHOro ToHycy [28], poscnabneHHam i penak-
cauieto i3 MO3NTUBHUM eMOLNHMM  3abapBrieHHsM  [23]
(puc. 1). BucyHyTe nmpunyLUueHHst 3HaxoauTb CBOE MigTBep-
[KEHHA B pe3ynbTaTax Cy0'eKTMBHOIO OLiHIOBaHHSA LbOro
ayaiocTumyny 3a LIKanow eMouiHOI akTuBauii — 3aranom
ob6cTexyBaHi OLiHIOBanNu CNpurMHATTS ChiBy NTaxiB sk penak-
Cylo4uii, NO3NTUBHUI hakTop (puc. 2). Ha ue Takox ykasye i
3MEHLLEHHSI aKTUBHOCTi Y (DPOHTaNbHMX Ta TEMMOpPansHOMY
BiaBeaeHHaAx a3-nigaianasony (Fz, F4, C4) [19, 20] Ta reHe-
panizoBaHe 3meHweHHs CI1y B1-nigaiana3oHi nepesaxHO y
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(bpOHTaNbHUX, TEMMNOPANbHUX | LEHTPanbHUX BiABEAEHHSIX
(F3, Fz, F4, F8, C3, Cz, C4, T4, P3,T6).

Ha 3HWKeHHSA eMOUINHOT Ta KOrHITUBHOI akTueauii, no-
B'I3a@HOI i3 KOPTMKO-TiNMOKamnanbHO-MiMOIYHMMK B3aeMO-
aismn [3], ykasye TakoXX 3MEHLUEeHHSA aKTUBHOCTI B OKUMMi-
TaneHux BigBegeHHax 01- (01, 02, Pz) T1a 02-
niggianasonax (O1, O2) (puc. 3, B) Ta MeHW reHepaniso-
BaHa NiBONiBKYyMbHa ek3anbTauis B y-Aiana3oHi NopiBHAHO
i3 TakMM nig, Yac NpocnyxoByBaHHS Ginoro Lwymy.

Ak i odikyBanocb, NPOCNyXoBYyBaHHs CMiBy NTaxiB Cynpo-
BOOKYBanoch Gifnbll BUMPaXKEHOM, MOPIBHSAHO i3 Ginum Ly-
MOM, peakUielo akTuBaii MexaHi3aMiB 30BHILLHbLOI yBaru [28]
— 3Hayylwa genpecia akTMBHOCTI B o1-nmigaianasoHi B uen
pa3 crnocTepiranack maike B YCix BiaBeaeHHsx (puc. 3, b).
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Puc. 3. TonokapTu 3miH cneKkTpanbHOI NOTYXHOCTi giana3oHiB EEl
Ha pi3HUX eTanax AochnigXeHHA NOPIBHAHO i3 nonepeaHiM ctaHOM cnokoto (n = 30)

lMpumimka: A — 6inul wymy; b — cnie nmaxie; B — pok-komno3uuisi; I — pok-KoMno3uuyisi i3 8UGO3IMIHEHUM 4acmOMmMHUM CrIEeKMpPOM.
"+" — 3pocmaHHs criekmparsbHol momyxHocmi Oiana3oHy, "-" — 3HWkeHHs1 (p < 0,05)

Mpu npocnyxoByBaHHI POK-KOMMO3ULii 3 OpuUriHanbHO
YaCTOTHOK CTPYKTYPOK HU3bKOYACTOTHOI YaCTUHWN CNEKTPY
EEl cnoctepiranuce  nokanbHi  3miHM ~ 61-,  ©62-,
a1-niggianasoHax (puc. 3, B).

B obnacti BuMcoko4yacTOTHUX  cknagoBux  EEI
(B-pianasoH), Aki Ha cborogHi MOB'A3ylOTLCS i3 nepebirom
€MOLIIHO-MOTMBAUINHMX | KOFHITUBHMX npoueciB [21, 16],
crnocTepiraetbes 30inbweHHsa CIM B2-niggianasoHy B napie-
TanbHUX, CKPOHEBMX Ta MOTUMMYHUX BiABEOAEHHAX MiBOI
niskyni (P3, T3, O1), 36inblweHHA y npaBoMy (poHTanb-
Homy BigBedeHHi (Fp2) Ta nokanbHe 3meHweHHa CI1 y
napietansHoMy BifBefeHHi npasoi niskyni (P4).

3Baxalun Ha OyMKy OesKux aBTopiB Npo (PyHKLUiOHa-
NbHE 3HA4YeHHs akTuBauil TemnopanbHO-NapieTanbHo-
oKuMniTanbHNX obnacrter niBoi niBkyni (MynbTUMoaarnbHa
reHepauis obpasis, npouecu yssu) [10, 11] BusBneHa na-
TepanizoBaHa peakLisi MOXe BKa3dyBaTW Ha aKTUBALLil0 BHY-
TPILWHBOT NCUXIYHOT aKTUBHOCTI crnyxadiB i NigBULLEHHS piB-
HS aKTUBALiNHOI €eMOLiNHOI CcKnagoBoi, MNOB'A3aHol  3i
CMPUAHATTSIM My3u4HOro cpparmeHTa. [1o TOro X, Ha Cbo-
rogHi BBaXaeTbCs, WO 3adHiM obnactam Binbll nputamax-
Ha y4acTb Yy perynsauii akTmBauinHoi cknagoBoi eMOLiNnHOro

CTaHy, y TOW Yac regoHiyHi cknagosi Ginblue NoB'a3yloTh i3
nepeaHiMy 30HaMu rofioBHOro Mo3ky [17, 7] .

OTpumaHi AaHi y3roaxylTbecs 3 JaHUMWU OOCHIOKEHD i3
BMKOPUCT@HHAM €MOLIHUX ayaiocTMMyniB, B skux Oyrno
BUSIBNEHO 30iNblUEHHA aMniTyan BUKITMKaHUX NOTeHLUianiB
y MOTUMMYHUX BiABeAEHHSX Yy B-AianasoHi o6ox niBKymb
NpW HagaHHi K NPUEMHUX, TaK i HENPUEMHNX CTUMYNIB [8].

MoxHa TakoX MpunycTUTK, LIO Taka niBonareparnbHa
peakuis BKasye Ha MO3UTMBHY €MOLiHYy BignoBidb, LUO
Y3roXXyeTbCsl i3 MO3UTUBHOK EMOLLINHOI OLiHKO (MpUeEMm-
HWA, aKTUBYIOUMI) CMPURHATTA AaHOrO0 My3uyHOro cppar-
MeHTa (puc. 1, 2).

Ha nocuvneHHs eMoLiiHMX NpPOLECiB TakoX MOXe BKa-
3yBaTW reHeparnisoBaHa akTMBaLis KOpU BEnuKMX MiBKymMb Y
y-AianasoHi [12]. Cxoxa aKTUBHICTb Y Y-Aiana3oHi crnocre-
piranacb i npy NpocnyxoByBaHHi Ginoro wymy. 3asHa4yMmo,
wo obuasa aygiopparmeHTn cy6'eKTMBHO Bynu OuiHEHI K
HanBIinNbLL aKkTUBYOUYM CTUMYNK. ToMy, y OAHOMY BUNAAKY,
oTpuMaHe reHepanisoBaHe 36inbweHHs CI1 y y-giana3soHi
BigoOparkae akTMBaLinHY EMOLiNHY CKnaaoBy.

Large [18] Gyno nokasaHo ha3oBy CUHXPOHi3aLilo ra-
MMa-puTMy i3 MY3M4YHMM PUTMOM, LLIO MPOCHYXOBYBaBCS
o6cTexyBaHUMN. TaknMm YMHOM, HE BUKITHOYEHO, WO 36inb-
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weHHa Cl1 y y-gianasoHi iHAYKOBaHO CMPUAHATTAM pUTMY
OaHOT POK-KOMMNO3KLii.

Ha BigmiHy Bia opuriHanbHOI poK-KOMNO3uLii, Mpu Npo-
CINyXOBYBaHHi POK-KOMMO3MLi i3 BUOO3MIHEHOK YaCTOTHO
CTPYKTypoOt0  crocTepiranocb  36inbweHHa CIM y
oa3-niggianasoHi B okumnitaneHux (01, O2) Ta npaBux
ppoHTanbHux BiaBeaeHHsix (F4, F8). TonorpadiyHa noka-
nisauia 36inbwexHa CM y B2-nigaiana3oHi Takox cTtocysBa-
nacb okuunitanbHux (O1, O2) Ta npaBux poHTanbHKX
(F8, Fp2) BioBeneHb.

Bigomo, Wwo dpoHTanbHi 30HU HEOKOPTEKCY 3B'sA3YH0Tb-
csi 30e6inbLoro i3 hopMyBaHHSIM BaneHTHOI KOMMOHEHTU
eMoLii, y TOW Yac sk 3agHi, 0cobnuBo npasoi NiBKyni — i3
npouecaMmy eMOoLUiNHOI akTMBaLji He3anexHo Bia BaneHT-
HocTi [9, 13].

KpiMm upboro, HeobxigHO 3a3Ha4MTH, WO 30iNbLUEHHS ak-
TUBHOCTI [-Aiana3oHy B npasiil NiBKYMi MOXHa MOACHUTU i
NOCUIEHHSAM, aKTMBaLi€lo ayadioKOpTEKCY, sika NoB'dA3aHa 3
06pobBKOI0 CKMagoBUX MY3UYHUX KOMMOHEHT Ta MOPIBHSIH-
HAM i3 nonepeaHiM CIPUAHATTAM HAaTUBHOI POK-KOMMO3WLT.
Anxe Bigomo, Wo y noger 6e3 myanyHoro goceigy o6po6-
Ka MY3WYHMX KOMMOHEHT (Takux, sik BUCOTa, TEMOP i pUTM)
BiAOyBa€eTbCA B MNEPBMHHIN Ta BTOPMHHIA CNyXOBi KOPi
npasoi niekyni [15]. Tak, BUKOPUCTOBYOUM METOL BUKIMNKa-
HUX MNOTEHUianiB, HeraTMBHOI Hey3rogkeHocTi (mismatch
negativity, MMN) 6yno nokasaHo [15], Wwo AeBiaHTHi 3BYKO-
Bi CTMMynu (BMCOTa, akopau, pUTM Ta TeM6p) 36inbLuyoTb
amnnitygy noteHuiany MMN y npasi niskyni. [desiaHTn
puUTMy 1 TEeMGPY Buknukanu Ginbwmin noteHuian MMN, Hix
JeBiaHTU BUCOTW Ta akopdiB. Y HaloMy BUMNAOKY 3MeEH-
LIEHHS CUrHamny HU3bKMX 4acToT Y POK-KOMMO3uLii npu3se-
nv A0 3MiHW CneKTpanbHOI CKIagoBoi PUTMIYHUX KOMMOHe-
HTiB KOMMO3WLUii, TaknX, sik bac-ritapa Ta 6ac-6o4ka. Takum
YMHOM, MOXNMBO, "3CyB" [3-aKTUBHOCTI ¥ (PPOHTarnbHi 30HU
npaeoi NiBKysi NOB'A3aHMN i3 peakuie Ha 3MiHy Y Crpun-
HATTi PUTMIYHOI KOMMOHEHTM KOMMO3ULT SK AeBiaHTHOI, i 3
aKTMBauielo CUCTEMU MUMOBIFBbHOI yBaru.

Mpn npocnyxoByBaHHI BUOO3MIHEHHOT POK-KOMMO3ULLT
crocTepiranacb 3Ha4yHO MeHLUa aKkTuBauis B y-AianasoHi Ha
BiAMiHY Big reHepanizoBaHoro 36inbweHHs CI1 npu npocny-
XOBYBaHHi opuriHanbHOI poK-My3uku. FAK yxxe 6yno 3asHade-
Ho, ek3anbtauia CI y y-gianasoHi Bigobpaxae emouiiHi
npouecy [12]. Y Hawomy BUMAAKy MNpU MNPOCITYyXOBYBaHHI
aKTMBYUMX ayaiodparmeHTiB (6inui  wym, opwuriHanbHa
pOK-KOMMO3MLis) crocTepiranock 6inbl reHepanizoBaHe
36inbweHHss CI y y-gianasoHi, HiX NpyY NPOCMyXOBYBaHHI
CriBy NTaxiB Ta pOK-KOMNO3MLi 3i 3HMKEHO IHTEHCUBHICTIO
HU3bKMX YacTOT. TakUM YMHOM, YpaxoBytoun dyHKLiOHaNbHe
3HAYEHHS y-dianasoHy, Halli AaHi BKa3yloTb Ha Te, Lo 3HU-
YKEHHS$1 IHTEHCUBHOCTI HU3bKMX YacToT, Y Aiana3oHi KX ne-
peBaaloTb TEMNOparbHi XapakTepucTUKN My3UKU, BNIMBae
Ha piBEHb EMOLIINHOI aKkTMBaLii, WO BioOpaXaeTbCsl B MEHLL
reHeparnisoBaHi akTMBaLii B raMMa-fianasoHi.

BucHoBku:

1. MNpw npocnyxoByBaHHi 3BYKIB Ta My3UKW HanbinbLu
3HayHi 3miHM B EEI" cnoctepiranucb nepeBaXHO B HU3bKO-
YaCTOTHUX i BMCOKOYACTOTHUX AianasoHax, MoB'si3aHuX i3
€MOLiiHUMM Ta KOTHITUBHUMW MpoLuecamu.

2. [Mpu npocnyxoByBaHHi POK-KOMMO3WLUIi 3i 3HKEHUM
piBHEM HU3bKMX YaCTOT CMOCTEPIranock MNOCUMNEHHS aKkTUB-
HOCTi B B2-nigaiana3oHi y poHTanbHUX AinsHKax npasoi
niBKyni, Ha BiAMIHY BiA akTUBaLii NepeBaXxHO 3afHiX Ains-
HOK niBOI MiBKYymMi MNpyM MPOCMAYXOBYBaHHi HATUBHOI pOK-
Komnoauuii. Take 36inblUeHHs1 NpaBodPOHTaNbHOI BUCOKO-
YaCTOTHOI aKTMBHOCTI MOXe BKa3yBaTW Ha MOCUIIEHHSI KOr-
HITUBHMX NpoLEeciB, NOB'A3aHNX 3 aHani3oM MYy3UYHUX KOM-
NMOHEHT i NOPIBHAHHAM i3 nonepegHiMm My3nyHum obpasom.

3. TpocnyxoByBaHHA OpuriHanNbHOI POK-KOMMNO3uLii Ha
BiAMiHY Bij NPOCNYXOBYBaHHSA POK-KOMMNO3ULIT 3i 3HUKEHUM

piBHEM CUrHamy HU3bKMX 4acTOT BUKMIMKaE BinbLly KOpTU-
KarnbHy akTMBaUilo B y-AianasoHi, WO BKa3ye Ha OinbLuni
piBEHb KOTHITUBHO-E€MOLLIHOT aKTUBaLlii.
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KneBckuit HaumoHanbHbIN yHUBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpauHa

M3MEHEHUA AKTUBHOCTUW rOJTIOBHOIO MO3rA B TAMMA-OUANA3OHE
NPU NPOCNYLWMNBAHUU POK-MY3bIKU C MOHMXEHHbLIM YPOBHEM HU3KUX YACTOT

Mpu 3anucu My3biKkanbHOU KOMMO3UyUU My3bIKaHMbI y4UMbIieaom mom ¢hakm, 4Ymo ypoeeHb cu2Hana onpedesieHHbIX Yacmom Moxem enu-
AMb Ha 3MOYUOHanbHoe eocrnpusimue My3biku. Llenbto daHHOU pabombl 6bi10 uccnedogams enuUsiHU€ HU3KOYacmomHol KOMMOHeHMbl 8 POK-
My3bIKe Ha IMOUUOHa/ILHOE 80CMPUSIMUE MY3bIKU.

Memodhsi: B uccnedoeaHuu npuHsnu yyacmue 30 sonnoHmepos. O6cnedyembie npocaywusanu Yemsipe ayouogpacmenma: 6enbil wym, ne-
HUe NMuuy, UHCMpPYMeHmasibHasi POK-KOMMO3UUUsi U POK-KOMMO3UYUSI C MOHUXEHHbIM YPOBHEM Cu2Hasia HU3Kux Yacmom. Bo epemsi npocnywusa-
Husi ayduogppacmeHmoe ocyujecmensnacbk peeucmpayusi 33I. Pesynbmamei: lMpu npocnywueaHuu 38yKoe U My3biKu Haubosiee 3Ha4umesnbHble
usmeHeHusi 8 3 npoucxodunu 8 oOCHOBHOM 8 [~ u y-duana3oHax, KOmopble omobpaxarm 3MOYUOHalIbHbIE U KO2HUMUSHbIE npoyecchl. lpu
npocywueaHuu opu2uHanbHOU POK-KOMMIO3UYUU, MaK Xe Kak u npu npocsywueaHuu 6enozo wyma, Habnodanock 2eHepanu3upoeaHHoe yeernu-
4YeHue cnekmpanbHoli MowHocmu (CM) e y-Ouana3oHe. B mo epeMsi kak npu npocsywusaHuu poK-My3bIKU C MOHUXEHHbIM YPOBHEM HU3KUX Yac-
mom ysenu4yeHue CM e y-Quana3oHe Ha6nodanock MosibKo 8 3a0HUX 0meedeHUsIX J1e8020 MoJlywapusi U npaebix hpoHMasnbHbIX 0MeedeHUsIX.
MeHee 2eHepanu3upoeaHHasi akmueayusi e y-duana3oHe cesi3aHa C MEHbWUM YPOBHEM 3MOUYUOHaNIbHOU akmusayuu.

Kniodeenie cnosa: 33, eocnpusimue My3biku, ocrpusimue pumma, 2aMmma-0uana3oH.

0. Shpenkov, PhD stud., S. Tukaev, PhD., |. Zyma, Dr. Sc.
ESC "Institute of Biology and Medicine",
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

EEG GAMMA-BAND SPECTRAL POWER CHANGES DURING LISTENING TO THE ROCK-MUSIC
WITH REDUCED LOW-FREQUENCY LEVEL

Among musicians it is well known that depending on signals level of certain frequencies music can elicit different emotions and affect on its
strength. Aim: In this study we investigate influence of low-frequency component in rock-music on emotional experience.

Methods: 30 volunteers participated in this study. Four stimuli were presented: white noise, song of birds, instrumental rock-composition and
rock-composition with reduced low-frequency level. EEGs were recorded during listening to the sounds and music. Results: During listening to the
sounds and music the most significant EEG changes were observed mainly in beta and gamma-bands, which related to emotional and cognitive
processes. There was general activation in gamma-band during listening to the rock-composition with normal frequency range, as well as during
white noise session. Whereas there was increase of SP in gamma-band only in left posterior areas and in right frontal area during listening to the
rock-composition with reduced low-frequency signal level. Conclusions: Lesser activation in gamma-band during listening to the second rock-
composition related to the lower level of emotional activation.

Key words: EEG, music perception, rhythm perception, gamma-band.
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L. HaceakiH, npoBia. iHx.
IHcTUTYT Ximii noBepxHi iMm. O. O. Yynka, Kuis

BUKOHAHHSA BINIHFBAMU-NMOYATKIBUAMUA KOMBIHOBAHOI'O TECTY
I3 3ABOAHHAMM CTPYINA, NO®®EHBEPIrA, CNEPPI PIAHOIO TA IHO3EMHOIO MOBAMM

Po3kpummsi HelipoghizionoziyHux ocHoe sik pidOHOI, mak i iHo3eMHOi Moeu € akmyasibHOI NMPo6sIeMoro cy4acHOi HayKu, OCKi-
JNIbKU X PO3YMiHHSI MO)XXe Mamu He /luwe meopemuYHe, a i Npakmu4yHe, y moMy 4uci coyiasibHe 3HavyeHHs1. Egpekm Cmpyna,
sAKkuli do3eorisie oyiHUMU pieeHb 008INIbLHOI yeaz2u, WUPOKO euKopucmosyemscs i y 0ocnioxeHHi MoeHUX byHKyil. 3a 3aedaH-
HsaM [loghgpeHb6epaa MoOxHa oyiHumu MixniekynbHe nepedasaHHsi iHghopmayil. B ob6cmexeHHi 3acmocoeaHo KomG6iHoeaHull
mecm i3 3agdaHHsiMu Cmpyna, lNoggpeHb6epza, Cneppi pioHoH (pocilicbkoro abo ykpaiHCbKOI) ma iHO3eMHO (aHasilicbKoro)
moeamu. Slk o6cmexyeaHi eucmynanu cmydeHmu, siki eug4yaromb aHanilicbKy Mogy, ane nepesaxHa 6inbwicmsb i3 HUX HiKonu He
JKuna e aHaroMo8HoMy cepedosuuyi. [Todpa3Huk (csio8o "3eneHuli” abo "4epe8oHul”, HanucaHe 8i0NogiOHUM abo HegidnogiOHUM
KosibopoM) nodaeaecsi npasopyy abo sieopyy eid yeHmpa ekpaHa. Y eunadky 36i2y konbopy crioea i lioeco ceMaHMUYHO20 3Ha-
4eHHs1 NompibHo 6ys10 Hamuckamu knaegiwy incunamepanbHOK0 pyKor (e8idnoeidb "mak”), po36ixxHocmi — KoHmMpanamepasb-
HOM pyKoro (eidnoeiob "Hi"). Y nonepedHix docnioxeHHsIx Hamu 6ys10 esusiesieHo, w0 eidnoeidi "mak"” Hadarombcsi weudwe, HiK
eidnoeidi "Hi", sk Npaeoro, mak i nieoro pykoro. NopieHsIHHSI MTameHMHux nepiodie peakyii o0HoliMeHHuUXx eidnoeideli 060x pyk
nokasasno, wjo eidnoeidi "mak" Hadarombcsi weudwe rnpPasoro pykoro, a eidnoeidi "Hi" — sieoro, yHacniOok 4020 Pi3HUUSI JlameH-
mHux nepiodie peakyii mix "mak" i "Hi" dns nieoi pyku MmeHwa, Hix Ons npaeoi. Lje eka3ye Ha nezwe nepeHeceHHs1 iHghopmauii i3
nigoi niekyni y npasy, Hix y 360pomHOMY HanpsiMKy. Y daHoMy docnidxeHHi ompumMaHo, W0 nNpu eUKOHaHHi mecmy piOHO MO-
8010 MOPIEHSIHO 3 IHO3eMHOK JlJameHMHI nepiodu peakuyili doswi 8 cepedHbLOMY Ha 70 Mc 3a 0OHaKOBOI KiflbKOCmi MOMUJIOK, W0
MOXKHa 2imomemu4HO NMOSICHUMU MeHWOK KilbKicmr acouyiamueHux 3e'si3kie crie iHo3eMHOI Moeu i npocmiwumu HelipoMepe-
JXXamu 0ns1 ix 06pobsieHHs1. [Ipu sukoHaHHi mecmy piGHOK MOBOI0 KinlbKicmb NMoMusiok Osist 060x pyk oOHakoea, modi siK npu eu-
KOHaHHIi aHanilicbkoro sliea pyka 30ilicCHIOE MeHWY KinlbKicmb MOMUJIOK MOPieHSIHO i3 npaeoro. IMogipHO, ye ekasye Ha me, w0

UeHmp KOHMPOJIo MOMUJIOK y 8unadKy npoxodxeHHs mecmy iHO3eMHO MOBOI0 3Haxo0uUmMbCs y npaeil niexysni.
Knro4yoei crnoea: 6iniHzeu-noyamkieyi, 3aedaHHsi Cmpyna, 3aedaHHs1 [ToghgheHbepza, piOHa Moea, iHo3eMHa mMoea.

BcTtyn. Po3kputta HenpodisionoriyHMx OCHOB $IK pia-
HOI, TaK i iIHO3eMHOI MOBMU, € aKTyanbHOK NPOOIEMOLD Cy-
YacHOi Hayku [5], OCKINbKM IXHE PO3YyMiHHA MOXEe MaTu He
nvile TEOPETUYHE, a | NpPaKTU4YHe, Y TOMY YnUChi coujianbHe
3HayeHHs [7, 3, 4]. Edekt CTpyna, sikuii LO3BONSE OLHUTY
piBeHb [OBINbHOI yBaru, LUMPOKO BUKOPUCTOBYETLCSA | B
AocnigXeHHi MOBHUX dpyHKUin [6]. 3aBaaHHa CTpyna nons-
rac y Tomy, WO OOCTexXyBaHOMY MOAAETLCA CIOBO, Ske
O3Hayae NeBHWI Kormip, HanMcaHe abo BiANOBIOHUM KOMbO-
pPOM — KOHrpyeHTHe (Hanp., "4epBOHe" 4epBOHMM), abo
HEBIOMOBIOHUM KONMbOPOM — HEKOHrpyeHTHe ("4yepBoHe"
3eneHum). MNpu 36iry CEMaHTUYHOrO 3HAYEHHS i KOMbopy
peakuii 34iNCHIoTLCA HanWBMALLe (ABULLE NOSEreHHs),
npu po3GiXKHOCTi — HAaNMNOBINbHiLe (sBULLE iHTepdEepeHLiT).
3rigHo 3 "aHaTomiuHoto mogennio" lModdpeHbepra, konu
BUKOPWUCTOBYETLCS pyka 3 TOro camoro oKy, Lo i narepa-
ni3oBaHU BXid, BUSIBMNEHHS CTUMYINY i MOTOpHa BignoBiab
006'eaHYOTLCA B OAHIV i Tii camin niBkyni (He nepexpeLle-
HWUIA Wnsx). | HaBnaku, KON BMKOPUCTOBYETLCH pykKa, Mpo-
TUnexHa 6oKy BUBEEHHS CTUMYIY, BUSIBNIEHHS | BiANOBIAb
MalTb OyTn ob'edHaHi MiX MiBKyNnsMU 4yepe3 MO30nmcTe
Tino (nepexpetlennit wnax). Lien goslumn Wwnax mae nosi-
NbHIiWKWA Yac peakuii, wo i 6yno susisneHo ModdeHbep-
rom Ta nigTBepokeHo OGaratbma iHWMMKM AO0CNigHUKaMMU.
3aBaaHHs Cneppi nonsrae B TOMY, O BUKOPUCTOBYIOTLCH
noapasHUKM MNepLloi Ta APYroi CUrHambHUX CUCTEM, SiKi
6inbLIO Mipot 3any4yaloTb A0 06pobneHHsA nNpaBy Ta niBy
niBKyni MO3Ky BignoBigHO. Y nonepegHix AOCNIAXEHHAX MU
BMKOPUCTOBYBanNn CKNagHWA TeCT, SKAN BUKOHYETHCSA
6iMaHyanbHO i 3aCHOBaHMI Ha NoedHaHHiI 3aBgaHb CTpyna,
ModdpeHbepra, Cneppi [2]. MogpasHuk (cnoBo "3eneHblin"
abo "kpacHbIi", HanucaHe BignoBigHUM abo HeBigNoOBIAHMM
KONMbOpOM) nofdasaBscs npaBopy4 abo MiBopydy Big LEHTPY
eKkpaHy. Y Bunagky 30iry konbopy crioBa i Moro ceMaHTuy-
HOro 3HayeHHsA NoTPIGHO Byno HaTMckaTu knaeiwy incuna-
TepanbHOl pyKot (BignoBiab "Tak"), po3biKHOCTI — KOHT-
panaTepanbHol pykot (Bignosigb "Hi"). Byno BusiBneHo,
o BignoBiai "Tak" HagalTbeca WBKALIE, HiX Bianosigi "Hi",
SIK MpaBolo, Tak i niBoto pykoto. [MOpIBHAHHA NaTeHTHUX
nepiogis (JIMN) ogHoMmeHHNX BignoBigen 06ox pyk nokasa-
no, wo Bignosigi "Tak" HagalwTbCA LWBKUALWE MPaBOK py-

Ko, a Bignosigi "Hi" — niBoto, yHacnigok yoro pisHuusa J1I
Mk "Tak" i "Hi" Ans niBoi pykn MeHLwa, Hix gns npaeoi. Lle
BKa3ye Ha nerwie nepeHeceHHs iHgopmaldii i3 niBoi niBkyni
y NpaBy, HiX Yy 3BOpOTHOMY HanpsiMky [2]. Ockinekn y TecTi
BMKOPWCTOBYBANuUCb CrioBa fuLUe POCINCbKOI MOBO, By-
1o CTBOPEHO HOBY Moaudikauilo TECTY i3 MOXIMBICTIO BU-
KOpUCTaHHS cniB pi3HMX MoB. MeTot po6oTu cTano gocni-
[KEHHS1 BUKOHaHHS KOMOGIHOBaHOro TecTy i3 3aBAaHHSAMM
Ctpyna, ModdpeHbepra, Cneppi piaHoo (ykpaiHCcbko abo
POCINCbKOI) Ta IHO3EMHOH (aHMNINCLKOK) MOBaMM.

O6'ekt Ta MeToaM pocnipkeHb. byno ob6cTexeHo
54 cTtyneHTM-go6poBonbLi YHiBEpCUTETY BikoM 17—22 poku
(no 15 vonosikiB Ta XiHOK MpaBLwWiB, No 12 4onosikiB Ta
XIHOK niBLWIB). Y nonepegHix AOCNIAXEHHSAX MW BUKOPUC-
TOBYBanu TecT, po3pobreHuid nig onepawiivy cuctemy
DOS (Tect 1) [1]. Ana npoBeAeHHA LBbOro OBCTEXEHHS
Hamm Gyna po3pobneHa moaudikoBaHa Bepcia TecTy nig
onepauiiHy cuctemy MS Windows (Tect 2). ¥ Tecri2
CrnoBa MOXHa HaBOAWUTW Pi3HUMM MOBaMW. Y LibOMY AOCHi-
[PKEeHHi Oynu BUKOpPUCTaHI yKpaiHCbKa, pPOCifiCbka Ta aHr-
ninceka MoBu. Ha 4YopHOMY OOHi ekpaHy nogatTbCcs NoAa-
pasHukn ("YEPBOHUN" abo "3ENEHUW" (ykpaiHckbkoto
moBot); "KPACHBIN" a6o "3ENMEHLIN" (pocilickkolo Mo-
Boto); "RED" abo "GREEN" (aHrmificbkolo MOBOIO)), SKi
HanucaHi 4epBOHMM abo 3erneHUM KONbOPOM i EKCMOHY-
I0TbCS NiBopyy abo npaBopyY Bif LEHTPY ekpaHa. Y Buna-
AKy 36iry Konbopy crioBa i MOro CEeMaHTUYHOrO 3HaYeHHs
HeobxigHO pearyBaTu pykot 3 GOKy MOsBW CUrHany — Ha-
TUCKaTW Ha knasiaTypi Komn'loTepa Knasily incunaTtepa-
nbHOW pyKot (Bignosigp "Tak"), y pasi po3bixxHOCTI — HaTW-
cKaTu iHLWWY Knasiwy NpOTUNEXHO pykoto (Bignosigb "Hi").
Ha BigmiHy Big Tecty 1, y skoMy noapasHuku nogatTbes y
HaB'a3aHOMY pexumi, y TecTi 2 crioBa NOKTLCH Yy AOBIMb-
HOMY pexXxuMi (4ac OYiKkyBaHHS HacCTyMmHOro noapasHuka
ncesgoBunagkoBun B iHTepsani Big 1,5 go 2,0 c, T06TO
[0BONi JOBMUA, He CTBOPIOE AN OBCTEXYBaHOrO 4acoBOi
nenpuBadii). MNepen nosiBolo nogpasHuMka Ha KOPOTKWN
npomikok 4Yacy (160 Mc) no LeHTpy ekpaHa 3'sBNseTbCA
GinuMn xpecTuk Onsi npuBepTaHHs yBarn 1 HOKyCyBaHHsI
30py obcTexyBaHoro. 3aranbHa KinbKiCTb NOA4aHWX CUrHa-
nis gopisHtoe 160.

© KyueHko T., Haceakin 1., 2018
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Ockinbku MeTor Gyno NOpiBHAHHS NPOXOOXKEHHSI TECTY
PigHOM0 | IHO3EMHOI MOBOHK (SKY OOCTEXYBaHWI BUBYAE), a
BinbLicTb HaceneHHs YkpaiHn gobpe 3Hae AK yKpaiHCbKY,
Tak i pocincbKy MOBM, 0B6CTEXYBaHMM MPOMOHYBanock ca-
MMM 0bpaTtu Ty MOBY, sika ANs HUX € pigHiwow. bnunsbko
80 % o6cTexyBaHUX BUSBUNM GaXkaHHs MpPOXOAMTWU TecT
POCINCLKOK MOBOLO.

CratucTuyHUin aHani3 pesynbTaTiB NPOBOAUBCS 3a AO-
nomoroto naketa STATISTICA 6.0 (Statsoft, USA, 2001).
HopmanbHiCTb po3noainis 3MiHHUX Mepesipsnack TecToM
Ilinidpopa, akun € mopudikauieto Tecty Konmoroposa —
CwmipHoBa. Ockinbku cybTecTn npoxoaunnu ogHi v Ti cami
obcTexyBaHi, a po3nogin YacTMHU napameTpiB 3a KpuUTepi-
em Jlinidbopa 6yB BigMiHHWIA Bi4 HOpPManbHOro, ANs MHO-
XKVMHHOTO MOPIBHAHHA rpyn Oyno BWKOPUCTaAHO paHroBUiA
aucnepcinHum aHania dpigmaHa. Yci BenuunHu edekTiB

YyacTkoBoi np? (partial eta squared) 6ynu po3paxoBaHi 3
BukopuctaHHam ANOVA. KpuTuyHuin piBeHb 3HaYyLLOCTi
npu nepesipui CTaTUCTUYHMX FiNOTE3 NPUMAMAaBCHA PiBHUM
p = 0,05. JM peakuin Ta kinbkicte nomunok (KM) ananisy-
Banucb 3 x 2 NOBTOpPHUMU BuMiptoBaHHAMM ANOVA 3
daktopamu: Moa ("pigHa" npotu "iHo3zemHoi"), Pyka
("miBa" npotu "npasoi"), Tun Bignogigi ("Tak" npoTtn "Hi").
[ns nopiBHAHHS ABOX 3anexHux BMbipok Byno 3acToco-
BaHO kputepin BinkokcoHa (kputepi T). KputuyHuin pi-
BEHb 3HAYyLOCTi NpW nepesipui CTAaTUCTMYHMX rinoTes3
npurimascs pisHum p = 0,05.

Pe3ynbTaTtn Ta ix obroBopeHHs. AHania ANOVA no-
kasaB, wo JIM peakuii ans obox TecTiB BiOPI3HSATHCS
(F(1, 53)=70,528, p=0,000, np>=0,571 (puc.1). 3a
cepefHiMW 3HAYEHHSAMW PIAHOI MOBOI TECT BUKOHYETLCS
Ha 70 mc goBLUe, HiX aHrMiNCbKOH.

TECT; LS Means
Current effect: F(1, 53)=70,528, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Puc. 1. Auanis ANOVA 1M peakuii (n = 54). F(1, 53) = 70,528, p = 0,000, np? = 0,571

Peakuii "Tak" 3giicHOlOTBCS WBMALLE, HK peakuii "Hi"
(F(1, 53) =168,25, p =0,0000, np?=0,760), TO6TO HasB-
HuiA ecpekT CTpyna. 3a aHanizom J1IM peakuii BUsSIBNEHUN
edekT B3aemogii mix Tunom Bignogigi ("tak" npotn "Hi") i
Pykoto (npaBa npotn nisoi) (F(1, 53)= 19,845,
p =,00004, np?=0,272). |HWNX CTATUCTUYHO 3HAYYLUNX
edekTiB He BMABNEeHO. He oTpMmMaHo BigMiHHOCTEN i CTo-
COBHO MpaBo-MiBOPYKOCTi Ta cTaTi. Lle ysrogxyeTtbca i3
HaWWMK nonepefHiMy pesynbTatamu i BKasye Ha 6aso-
BUN XapakTep BUABMEHOIN0 MeXaHi3aMy MiXMiBKYNbHOro
nepeHeceHHs iHdopmauii [2].

JocnigXeHHs TakoX Mokasano, Lo 4Yac NepeHeceHHs
iHpopmauii i3 opHiel niBkyni B iHWY (NepexpelueHa-
HenepexpeLlleHa pi3HMUsA (ONMCaHHA po3paxyHkiB [2]) He
Bigpi3HABCA Ana obox TecTiB i cTaHoBUB 6nm3bko 60 mc,
IO Y3ro4XY€ETbCS i3 pe3ynbTaTamy AOCILKEHHS, npoBe-
OeHoro paHiwe [2]. Lle Bkasye Ha gito 04HOro i Toro camoro
0a30BOro MexaHiaMy — CMHXPOHi3aLii MiXKMiBKyNbHOrO ne-
penaBaHHsl iHpopMaLii nNpu NPOXOMAXKeEHHI TecTiB oboma
moBamu. Edbekt CTpyna cnocrepiraetbcs Ans 060X TECTIB i
anst obox pyk (puc. 2). Te, Wwo edekT B3aeMogii dakTopis
MOBA*NIBA PYKA-MNMPABA PYKA*TAK-HI He pocsirae pie-
HSl CTaTUCTUYHOI 3HaYYLLOCTi, CBiAYUTb NPO O4HAKOBWUIA ANs
o6ox TecTiB xapakTep 06pobneHHs iHpopmadii. BigmiHHic-
Tio € JIM BUKOHAHHSA CaMOoro 3aBAaHHA — AN TECTY aHrmnin-

CbKOIO MOBOI BOHM KopoTui. Lle He o3Hauvae, wo iHo3eMHa
mMoBa € nerwot. MoxHa 6yrno 6 npunycTuTy, WO KOPOTLUi
JII peakuin nos'a3aHi i3 TUM, LLO aHMINCbKI CroBa, BUKO-
puUcTaHi y TecTi, MaloTb MeHLUe fniTep, TOMY Uda iHopMmaLis
nerwe obpobnseTbesa. Ane, BpaxoBykun AaHi nitepatypu,
iMOBIpHiLLe NpuNycTUTK, WO Henpomepexi Ans o6pobnex-
HS CNiB aHrMiNCbKOK MOBOK € MPOCTILUNMMW, BOHU MEHLUE
3anyyalTb €MOLNHI CUCTEMMN MO3KY | MaloTb MEHLUe aco-
LiaTUBHUX 3B'AI3KIB, OCKINbKM BinbLUICTb 0OCTEXYBAHUX HE
npoxwBana B aHrMOMOBHOMY cepefoBuLi. ToMy Ui curHa-
N € NpocTiWnMK, | 06CTEXXyBaHUIA neriie HUMKU Onepye,
wo i BigobpaxaeTtbcs y kopoTwmx J1I peakuii. Beanocepe-
[OHIX faHux, siki 6 ToYHO BiATBOPHOBANM YMOBU HALLOrO Tec-
Ty, MU He 3HanWwnu. Ane B nitepaTypi O6yno 3HangeHo ae-
AKi BigomocTi Wwoao edekty CTpyna 1 eMouinHoro edekty
Ctpyna. Tak, nokasaHo, o edekT iHTepdepeHuii (edekT
CTtpyna) ans cnis pigHOi MOBM (HiMeLbkOT) ByB CUNbHIWNM,
i JIM peakuin 0oBWMMWN, HXX NS HOBUX CAiB, AKi BUBYanNucb
nig vac gocnigxeHHs [5]. HeratnBHo 3abapBreHi eMoLinHi
CNOBa aHIMiNCbKOK MOBOI Y TaWLUiB-OiNiHrBIiB HE BUKIUKa-
nu iHTepdepeHLii (MOAOBXEHHS Yacy peakuii MOpiBHSAHO i3
HeWTpanbHMMK CroBamu), Ha BiAMiHY Big TakMx camux cnis
Tancbkol MOBU (PigHOI) i BiA NPOXOAXEHHHA TECTY MOHOSi-
HrBaMu, 4518 9KUX aHrninceka moea Gyna pigHoto [8].
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TECT*NIBA-MPA*TAK-HI; LS Means
Current effect: F(1, 53)=2,7747, p=,10167
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Puc. 2. AHaniz ANOVA Il peakuii niBoi Ta npaBoi pyk Ha 36ir KONbOpPy CNoBa i NOro CeMaHTUYHOro 3Ha4YeHHA (BignoBiab "Tak™)
Ta po36ixHicTb (BignoBiab "Hi") (n = 54). EdekT B3aemogpii cpakTopiB MoBa (piaHa (pociicbka a6o ykpaiHCcbka) NpoTH iHO3eMHOI),
Pyka (niBa npotu npaBoi) i Tun Bignogigi ("tak" npotn "Hi"), F(1, 53) = 2,7747, p = ,10167, np* = 2,775

3aranom KI1 npy BMKOHaAHHI TECTY SK PiAHO, TakK i iHO-
3eMHOI0 MOBaMMu, He Bigpi3HseTbes. [NpoTe aHania ANOVA,
nposenerHnn ons Krl, sBusiBuB edekt B3aemogii dakTopis
Pyka (niBa npoTu npaBoi) i MoBa (pigHa NpoTu iHO3eMHOI):
F(1, 51)=6,6263, p=,01300, np?= 0,115 (puc. 3). Mpu
BMKOHaHHI TecTy pigHoto moBoto KIMT ansa obox pyk ogHako-

Ba, TOAI K NPW BUKOHAHHI aHrMiiCbKOIO MiBa pyka 3A4iACHI0E
meHwy Kl nopiBHsiHO i3 npasoto. Llen pesdynbTaTt noku Wwo
CKNagHO MOSAICHUTU. BunnmBae BUCHOBOK, LLO KOHTPOMb
NMOMWMOK Y BMMNaAKy iHO3€MHOI MOBW 3AiINCHIOETLCS Y Mnpa-
Bil1 MiBKYni, Ika ynpaBnsie pyxamu niBoi pyKu.

TECT*NIBA-TPA; LS Means
Current effect: F(1, 51)=6,6263, p=,01300
(Computed for covariates at their means)
Vertical bars denote 0,95 confidence intervals
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Puc. 3. AHani3z ANOVA I peakuii niBoi Ta npaBoi pyk Nnpu NPpoxXoA)KeHHi TecTy pPiAHO U iHO3eMHOI MoBamu (n = 54).
EdbekT B3aemogii hakTopiB Pyka (niBa npotu npaBoi) i MoBa (pigHa npoTu iHO3eMHOi) :
F(1, 51) = 6,6263, p =,01300, np?= 0,424

BucHoBku. Npy BMKOHAHHI KOMBIHOBaHOrO TECTY i3 3a-
BaaHHamu Ctpyna, MNModpdeHbepra, Cneppi pigHO MOBOIO
(ykpaiHcbkoto abo pPOCINCbKOI) MOPIBHAHO 3 iHO3EMHO
(aHrnincbKo) NaTeHTHI nepioon peakuin OoBLWI B cepen-
HbOMY Ha 70 MC 3a OOHaAKOBOI KifIbKOCTi MOMWIIOK, LLO MO-

XKHa rinoTeTUYHO MOSICHUTM MEHLLOK KiNbKICTHO acoujiaTue-
HMX 3B'A3KIB CNiB iIHO3€MHOI MOBW i MPOCTIWINMW Heripome-
pexamu ans ix o6pobneHHs. AKWO ue npunyweHHsa nigT-
BEPAMTLCA nodanblMMM OOCHIMKEHHSIMU, TO AaHUMIN TecT
MOXHa Oyae BUKOPUCTOBYBATU ONS OUiHKM CTyneHst "Bia-
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T. KyueHko, kaHA. 6uon. Hayk

YHL "UHcTuTyT GMonorum n megmumHsbl”,

KueBckuit HauMoHanbHbIW YHMBepcuTeT UMeHn Tapaca LlleBueHko, KueB, YkpaunHa,
. HacenkuH, BeayLl. MHX.

WHcTuTyT XMnn nosepxHocTtu um. A. A. Yyiiko, KueB, YkpauHa

BbINOJIHEHUE HAYUHAKOLWXMN BUITUHTBAMU KOMBUHNPOBAHHOIO TECTA
C 3AJAYAMU CTPYNA, NOPDEHBEPTA, CNEPPU HA POOHOM N MUHOCTPAHHOM A3bIKAX

Packpbimue Helipoghu3uosio2u4ecKux OCHO8 Kak podHO20, maK U UHOCMPaHHO20 si3blKa siesisiemcsi akmyasibHolU rnpo6riemoli coepemMeHHOU
HayKu, MOCKOJIbKY UX MOHUMaHuUe MOo)Kem uMemb He MoJIbKO meopemuYyecKoe, HO U Npakmu4eckoe, 8 MoM Yucsie coyuanbHoe 3Ha4eHue. Aghghekm
Cmpyna, komopsbil no3eosisiem oyeHUmsb ypoeeHb NPou380/lbHO20 8HUMAaHUSI, WUPOKO UCMO/b3yemcsi U 8 uccredoeaHuu si3bikoebix hyHKyul. B
ob6cnedosaHuu npuMeHeH KOM6UHUpoeaHHbIU mecm ¢ 3adaHusimu Cmpyna, lMoggpeHbepza, Cneppu Ha POOHOM (PYCCKOM USIU YKPauHCKOM) U
uHOCmMpaHHOM (aHanulickom) si3bikax. B kayecmee o6cnedyembix 6biu cmydeHmbl, usyyarouue aHanulickul A3biK, HO nodaensiroujee 60sIbWUH-
Ccmeo u3 HUX HUKo20a He Npo)Kueaslo e aHa/10s13bIYHOl cpede. Pazdpaxumernb (cnoeo "3eneHbil” unu "KpacHbIi", HanucaHHoOe coomeemcmeyio-
wWum unu HecoomeemcmeyrUWUM yeemom) npedbsAesACA cnpasa unu crieea om yeHmpa 3kpaHa. B cny4yae coenadeHusi yeema cnoea u e2o
ceMaHmMu4yecko20 3Ha4yeHUsl HYXXHO 6bI/10 HaxuMamb Kjlaguwy urncunamepasnbsHol pykoli (omeem "da"), HecoenadeHus — KOHmMpanamepaabHoOU
pykoli (omeem "Hem"). B npedbidywjux uccnedosaHusix Hamu 6110 8bisiesieHo, Ymo omeemsl "0a" npedocmaensiromcsi 6bicmpee, YeM omeemsbl
"Hem", kak npaeol, mak u neeoll pykol. CpasHeHue lameHMHbIX Nepuodoe peakyuu 0OHOUMEHHbIX omeemoe obeux pyK nokasasno, Ymo omeemal
"da" npedocmasnsitomcsi 6bicmpee npaeoli pykoli, a omeembl "Hem" — siegoll, 8 pe3ysibmame 4Ye20 pa3HUYa JlameHMmMHbIX Nepuodos8 peaxkyuu
mexady "0a" u "Hem" Ans neeoli pyku MeHbWwe, YeM Onsi npaeoll. 3mo yka3bieaem Ha 60see sie2kuli nepeHoc UHghopmMayuu ¢ J1e8020 MnoJslywapusi e
npaeoe, yem 8 o6pamHoM HanpaeneHuu. B daHHOM uccnedoeaHuu Mosly4eHo, YMo Mpu ebINoIHeHUU mecma Ha POGHOM si3biKe 10 CPa8HEHUIo C
uHOCMpaHHbIM JTameHMHbIe Nepuodbl peakyuli OrluHHee 8 cpedHeM Ha 70 Mc npu oQUHAKOBOM KoJsiuyecmee owubokK, YMo MOXHO 2urnomemudye-
CKU 06BbSICHUMb MEeHbWUM KOJIUYeCMe8OM accoyuamueHbix cesi3ell c/108 UHOCMpaHHO20 si3blka U 6os1ee npocmbeiMu HelipocemsimMu 07151 ux obpa-
6omku. lpu ebinosiHeHUU mecma Ha POOHOM si3blKe Koslu4yecmeo owubok Onsi obeux pyk oOuHakoeoe, moz20a KaK npu ebINosIHeHuUU mecma Ha
aHanulickom si3biKe Jieeasi pyka ocywecmeJsisiem MeHblee Kosuyecmeo owubokK o cpasHeHUto ¢ npaeol. BeposmHo, amo yka3bieaem Ha mo,
4mo yeHmp KOHmMpoJisi owu6okK e cryyae NPOxXoxAeHusi mecma Ha UHOCMPaHHOM si3biKe Haxo0umcsi 8 nMpaeoM fnosywapuu.

Knroueenie cnoea: HayuHarouyue 6unuHzebl, 3adavya Cmpyna, 3adaya lMoggpeHb6epaa, poOHOU sI3bIK, UHOCMPaHHbIU A3bIK

T. Kutsenko, Phd.

ESC "Institute of Biology and Medicine™ Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
D. Nasiedkin, leading engineer

Chuiko Institute of Surface Chemistry Kyiv, Ukraine

PERFORMANCE BY EARLY BILINGUALS OF THE COMBINED TEST WITH THE TASKS
OF STROOP, POFFENBERGER, SPERRY IN THE FOREIGN AND NATIVE LANGUAGES

The disclosure of neurophysiological foundations of both native and foreign languages is an actual problem of modern science, since their
understanding can have not only theoretical but also practical, including social significance. The Stroop effect, which allows to estimate the level of
voluntary attention, is also widely used in the study of language functions. By the task of Poffenberger, it is possible to evaluate the
interhemispheric transfer of information. The study used a combined test with the tasks of the Stroop, Poffenberger, Sperry with native (Russian or
Ukrainian) and foreign (English) languages. Students studying English were the subjects surveyed, but the vast majority of them never lived in the
English-speaking environment. Stimuli (the word "Green" or "Red" written in relevant or irrelevant color) were exposed on the right or left from the
center of the screen. In the case of congruence the word and its semantic meaning should press one button by the ipsilateral hand ("yes"), while in
the case of mismatch — the other button by the contralateral one ("no"). In previous studies, we found that the answer "yes" is faster than answers
"no" for both right and left hands. Comparison of latent period of reactions of similar responses of both hands showed that answer "yes" is faster
for the right hand and answer "no" - for the left one, so that the difference in latent period between "yes" and "no" for the left hand is shorter than
for the right one. This points out to easily transfer of information from the left hemisphere to the right one than in the opposite direction. Current
study found out that in case of performing the test in the native language, in comparison with the foreign one, latent periods of reactions were in the
average 60-70 ms longer with the same number of errors, which can be hypothetically explained by fewer associations of words of the foreign
language and simpler neural networks for their processing. When performing the test in native language, the number of errors for both hands is the
same, whereas when performing the test in English the left hand carries fewer errors than the right one. Probably this indicates that the center of
error control in the case of passing a test in a foreign language is situated in the right hemisphere.

Key words: early bilinguals, task of Stroop, tasks of Poffenberger, foreign language, native language
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|. XomeHko, acn., O. Kocuk, kaHa. Gion. Hayk, H. TapaH, a-p 6ion. Hayk, npod.
HHLU "IHcTuTyT Gionorii Ta meauuuHK",
KuiBcbkui HauioHanbHUI yHiBepcuteT iMeHi Tapaca LleByeHka, KuiB, YkpaiHa

BMJINB I0HIB KAAMIIO TA ECEHUIANBHUX HAHOMETANIB
HA ®I310510ro-s10XIiMI4HI TAPAMETPMU POCJIMH CAJNATY NOCIBHOIo

32idHo 3 Memoto po6omu docnidxeHo ennue nepednocieHoi 06pPobku HEiIOHHUM KOJI0iOHUM PO3YUHOM CyMiwi HaHOYacmok
memaiiie midi, YuHKY, MaH2aHY U 3ani3a, ioHie kaOmilo ma ix cymicHoi Oii Ha NnokasHUKU emicmy nPodyKmie NepeKucHoO20 OKUC-
HeHHs1 ninidie i 6anaHcy gpomocuHmMemuyHuUx nizmeHmie y pocnuHax Lactuca sativa L. deox copmie 3 pi3HuM emicmom aHmoui-
aHoeux nizmeHmie (Jlono ma Jlono Pocca). Byno eukopucmaHo ciekmpogomomempudHi Memoou AoclidKeHHs1 eMicmy Nepok-
cudis, miobapbimypam-akmueHux npodykmie 3a modugikoeaHoro memodukoro Kymap ma Hoync, a makox emMicm OCHOBHUX
nnacmudHux nizcmenmie (xnopodgpinie a, b, cniesioHoweHHs1 a/b, a makox nyny kamopuHoidie) 3a nepepaxyHkamu BiHmepmaHc,
de Momc. 3a ompumaHumu pe3ysibmamamu yCmaHO8JIeHO 3HUXEHHS1 eMicmy nepokcudie ma 3pocmaHHs MasloHoeoeo0 Jdianbde-
2idy dns 6inbwocmi eapiaHmie 06po6ku copmy Jlono. [lpomunexHy meHAeHyito criocmepieanu 0ns copmy Pocca (moyamkosuli
npupicm OaHux napamempie 3a o6pob6Ku HaHOYacmkamMu Memarsie 3HU)Xyeaecsi 00 pPi8HSI KOHMPOJIbHUX 3Ha4YeHb Yrpoooex
14-3eHHoi ekcno3uyii). Y copmy Jlosio 3a ennuey HaHOYacmMoOK criocmepizanu 3HWKeHHs1 eMmicmy xsiopodgbinie, Ha 8ioOMiHy 8id i
kadmiro. [insi Pocca 3aghikcoeaHo 3Ha4He nadiHHs1 eMicmy siK xsopodgpinie, mak i kapomuHoidie y ecix eapiaHmax o6po6ku ynpo-
doex ekcriosuyii. MokasHuk a/b dnsi pocnuH Jlosno docmoeipHo 3pocmae y eapiaHmax kadmieeozo ensnuey, ons Pocca sidmivyeHo
pi3HOCnpsiMoeaHicmb ensuey ecix eapiaHmie o6pobku. Y niocymKy eusienieHo, w0 o6pobka cymiwuwro ecceHyiaslbHUX HaHOMe-
marnie eusiensina ¢yHKyii adumueHo20 cmpec-HagaHMaxxeHHs!, w0 eidobpaxasnocsi y 3pocmaHHi pieHsi npodykmie ninonepok-
cudayii ma 3HWKeHHi OCHOBHUX NMiaMeHMHuUx 6iomapkepie 8 060x copmax ynpodoex ekcro3uyii y po34uHi 0,1 mM kadmiro. Copm
Jlono Pocca eusieue euuwyy dueep2eHmHicms pe3ysibmamie 3a pi3Hux cucmem 06pobKu, nopieHsAAHO i3 copmom Jlono.

Knro4oei cnoea: HaHo4Yacmku eceHuyianbHUX Memarnise, npodykmu sinonepokcudauii, nizmeHmu1uli kKomrekc, Lactuca sativa L.

Bctyn. YpaxoBytoun 3HayHWUMA piBEHb aHTPOMOreHHoro
BMMUBY Ha CinbCcbkorocnogapcbki yrigaa YkpaiHu, akTyanb-
HAM € MOLUYK anbTepHaTUBHUX [pKeperl BMPOLLYBaHHsS Ta
MiHEPANbHOTO XKMBMEHHS BaXKIIMBUX arpapHUX KynbTyp.
3pocTaHHsa noTpebu cnoxueadiB y MoniBiTaMiHHWUX KynbTy-
pax NTIMCTOBUX OBOYIiB MPU3BOAWTL A0 MOLUYKY Ta MNOLUMPEHHS
HOBMX METOAIB Ta arpoTEXHOSOTIA BMPOLLYBaHHS LIMX POC-
NWH y 3aKkputoMy rpyHTi. MpoTe, TpaguuiiHo Ak B YKpaiHi,
TaK i y cBiTi ons 36iNbLUeHHs BUXOQY BpOXak 3acTOCOBY-
H0TbCS NIABULLEHI KiNbKOCTI MiHepanbHux gobpue, 36arave-
HUX COMSIMM BaXKKUX MeTaniB Ta XenaTHUX KOMMIEKCIB, LU0
Marno 3acBOKTbLCA Ta 3a CKMagoM i BracTUBOCTAMU He
BignosigatoTb GionoriyHnm notpebam BUPOLLYYBaHNX POCIUH.
LLlopivHo y cBiTi BUKkopucToByeTbCA noHag 30 MnH T pocdo-
pHMX 0oOpuB, Kyau CoMi KagMito BXOOATb Y BUMMSAI MIKpo-
aomiwok [1]. Y pesynbTarti, BOHW 34aTHi HakonuyysaTtucs y
POCIVHHIN CUPOBUHI, 3HWXKYIOUM 1T SIKICTb Ta MPOAYKTUBHICTb.

3HauHoi nepcnekTnBn HabyBae BMKOPUCTaHHSI HaHO4a-
CTOK eceHLUianbHUX enemMeHTiB MiHeparbHOro cknagy poc-
TNNHM SIK anbTepHATMBHOIO [xepena XuBreHHsi. HaHonpe-
napaTtu GionoriYHO aKTUBHUX MeTaniB CTaHOM Ha CbOrofHi
MatoTb LUMPOKE 3aCTOCYBaHHA Y CiNbCbKOMY FOCMOAAapPCTBi,
OCKIiNIbK/ BBaXalOTbCA €KOMoriyHo-6e3neyHumMmn npomoTo-
pamu CTIlKOCTi pOCNMH [0 CTpec-haKTopiB Pi3HOMaHITHOT
npupoau [2]. MNpoTe, He 3BaXatoun Ha Pi3HOCNPSMOBAHICTb
3aCTOCYBaHHSA HaHOTEXHOMOTIN Yy Cy4acHOMY POCIMHHULIT-
Bi, MUTaHHA ITOTOKCUYHOCTI HaHo4yacTok GionoriyHo-
aKTMBHUX MeTarliB Ha CbOrOAHI AOCHiAXeHO HeoCTaTHLO,
€ aKkTyanbHuMm Ta AUCKYCIHUM. OCKiNbKkU HaHOPO3MIpHi
YaCTUHKN BUABMAIOTL BULLY GiONOriYHY aKTUBHICTb, 3A4aTHI
WBMALLIE NPOHMKATWU Y KNITUHU Ta edeKTUBHILe cnpunma-
TUCA POCHMHaMK, iCHYE BIpOriAHICTb SK MO3UTUBHOIO, TaKk i
TOKCUYHOrO IXHbOro BNNUBY Ha arpoditoueHosun. Bignosia-
HO go gocnigpkeHb Kapimi [3], BB HaHodacTok cpibna
BUSBNSAB (DITOTOKCMYHY Aito Ao pocnuH Triticum aestivum,
a B poboTti KoHoTon 3i cniBaBTopamu [4] 3a Aonomoroto
Allium-Tecty OoCnigKeHO BMMMB KOMOIAHMX PO3YMHIB Ha-
HOYACTOK psdy MeTaniB i BUSIBNEHO, O NOTEHUiHA UMTO-
TOKCUYHICTb po3TalioBaHa Takum yYmHoM: Cu = Zn > Ag =
Fe, a HaHouyacTk Mn He BMSBMNN AOCTOBIPHOIO BNNMBY.

MpoTe psag aBTopiB [2; 5] ykasyoTb Ha NOTEHUINHO BU-
coKy @pigionoro-6ioxiMiyHy Ta MPOAYKTUBHY KOPUCTb BUKO-
puUCTaHHA HaHompenapaTiB, 0cO6GMMBO i3 3acTOCyBaHHAM
nepeanociBHoi 1 coniapHoi 0bpobkn Ha pisHMX eTanax
PO3BUTKY KyNbTYPHUX POCINH. AK KOMMEKC MiKpoenemeH-
TiB NepeanociBHOi 06pobku HaciHHS HanyacTiwe BUKOpUC-

TOBYIOTb HEIOHHI KOMNOIAHI PO3YMHUM HAHOYACTUHOK MeTanis,
30Kkpema 3anisa, Migi, kobanbTy, MonibaeHy, MapraHuto,
uMHKy i cpibna. 3rigHo 3 gocnigxeHHsim Jliy 3i cniBaBTOpa-
mMu, obpobka HaciHHA Lactuca sativa HaHo4YacTkamy OKCU-
gie Cu, Zn, Mn Ta Fe npussoguna go npupocty 6iomacu 1
po3rnagaeTbCa aBTopamMm SK anbTepPHaATUBHWIA MOTEHLIN-
HO-e(peKTUBHUIA CNOCIO MigXMBREHHs [6].

Ona iHgukauii paHHIX NposiBiB CTPECOBOro CTaHy poc-
NWH Nig Oieto aHTPOMOreHHOro HaBaHTaXEHHSA Ha disiono-
ro-6ioxiMi4HOMY piBHi BUKOPUCTOBYIOTLCS MOKa3HMKW iHTEH-
CVBHOCTI MnpoueciB ninonepokcuaadii MeMGpaHHNX CTPyK-
TYp i CTaHy NiIrMEHTHOI CucTeMW, SKi € YyTnMBMMK OO Aii
MONIOTaHTIB. TEXHOreHHi CTPECOopY BUKMMKaKOTb ranbMyBaH-
HA POTOCUHTETUYHUX MPOLECIB YHACNILOK PyMHYBaHHA Mir-
MEHTHMX KOMMMeKCiB, 3MiHn GydepHoi cuctemn Ta nopy-
LIEeHHs1 poboTU eH3uMIB, siki 6epyTb yyacTb y perynsauii gis-
NbHOCTI  KMiTMHM  [7]. 3MiWeHHa  NpooKCMOAHTHO-
aHTMOKCMAAHTHOI piBHOBarK 1 aganTuBHI 3MiHM Ha dpisiono-
riYHOMY PiBHi y KNiTUHAX BigirpaloTb BaXKNUBY ponb y dop-
MyBaHHi a4anTMBHOrO NOTEHLiany POCAMHHOIO OpraHiamy.

Tomy meTor Hawoi poboTu Byno 3'scyBaHHs BNAMBY
KOMOIAHOIO PO34YMHY CyMillli HAHOYACTOK ecCeHLjianbHNX
MeTaniB Ha piBeHb MPOOKCUAAHTIB i BMICT (DOTOCUHTETUY-
HUX NiIrMEHTIB POCNWH canaTy nociBHoro (Lactuca sativa L.)
[BOX COpTIB, BiOMIHHMX 3a pPiBHEM HaKOMUYEHHS BTOPUHHUX
meTaboniTiB.

Marepianu i metoau. Y po6oTi gocnigxysanu Bnnve
ioHIB Kagmito y koHueHTpauii 0,1 MM i cymiwi HaHoMeTa-
nie (Cu, Zn, Mn, Fe) Ha ogHomicaYHi pocnuHu Lactuca
sativa copty Jlono Ta Jlono Pocca. HeioHHMI konoigHui
PO34YMH CYMiLLi HAHOYACTOK MeTaniB Mifdi, UMHKY, MaHraHy
Ta 3aniza OTPMMAaHO LUMSXOM OKPEeMOro AucrnepryBaHHSA
rpaHyn AaHux metanis iMnynbcamy enekTpUYHOro CTpymy
3 amnnitygoto 100-2000 A y Bogai Ha 6a3i kadenpu Tex-
HOIOrii KOHCTPYKUINHUX MaTepianiB i maTtepiano3HaBcTBa
HauioHanbHoro yHiBepcuteTy GiopecypciB Ta npuponoko-
pucTyBaHHS Ykpainu [8].

MepepnociBHy 06pO6KY HaCiHHSA CyMiLLLLIO HaHOMeTa-
nis nposoamnu metoaom 6apboTyBaHHA YyNPOAOBX A06M
(KOHTpOMb — ANCTUNBbOBaHa BOAA) 3 NOAANbLUMM BUPOLLLY-
BaHHAM Ha 50-BigcoTkoBOMYy cepefoBulli XorneHga. Y
cepefoByLLE XUBMEHHS OOHOMICAYHUX POCIWH OOCHIgHMX
BapiaHTiB AodaBanu po3yuH cynbdaty Kaamito. PocnuHu,
O BMpOLLyBanucb y nonepegHix ymoBax cucrtemu, bynu
BMKOPUCTaHI K KOHTPONbHi BapiaHTu. [ns BW3Ha4eHHs
BNnuBy cybnetanbHux fo3 Cd?* Ta cymiwi HaHo4YacTok

© XomeHko l., Kocuk O., TapaH H., 2018
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3pasky NMCTKIB 04HOrO BiKy Bigbupanu Ha nepLuy, cbomy Ta
14-ty poby ekcnoauii.

IHTEHCUBHICTb CTPECOBOro CTaHy POCHWH OUiHIOBanu 3a
PiBHAMM HaAKOMMYEHHST NPOAYKTIB ninonepokcuaadii (MOJ1), a
came — nepokcuaie Ta TiobapbitypaTt-aktmBHux (TBK) npo-
OYKTiB. YMICT nepokcuaiB BM3Ha4Yanm crnekTpooToMeTpuy-
HO npu A = 530 HM 3a YTBOPEHHAM 3abapBneHOro NpoaykTy
i3 ogHoBIACOTKOBUM po34nHOM corni Mopa y H2SO4. PiBeHb
MON Takox oujiHoBanu 3a A =533 HM 3a MogudpikoBaHOO
meTogmkolo Kymap Ta Hoync HakonuyeHHss ManoHOBOrO
avanbgeriny (MOA) y peakuii i3 aBo-TiobapbiTypoBoto Kuc-
nototo [9]. YmicT xnopodinie a, b Ta 3aranbHOI cymun kapo-
TUHOIAIB BM3HAYanu cnekTpoOTOMETPUYHO i3 3aCTOCyBaH-
HAM copMmyn BiHTepmaHc, e Motc ansa etaHony [10].

PesynbTaty onpauboBaHi CTaTUCTUYHO 3a [OMOMOroK
cTaHgapTHoro naketa nporpamu "Microsoft Excel 2010". Pos-
ObkHOCTI Mixk BMBipkaMm BBaXanu 3HadvyLiymm 3a p < 0,05.

Pe3ynbTatn Ta ix obroBopeHHs. [NpoBigHMM nokas-
HWKOM iHTEHCMBHOCTI CTPEeCOBOro BnnmBy abioTnyHux, bio-

TUYHUX Ta aHTPOMOreHHWX PaKTopiB yBaXaloTb aKkTuBi3a-
Lit0 YTBOPEHHS akTUBHUX PopM KuCHIO (APK) Ta, sk Hachi-
[OOK, HAaKOMMYeHHS NPOAYKTIB nMinonepokcuaadii, Wwo cynpo-
BOMKYETLCA  MOPYLUEHHAM  CTPYKTYPHO-(PYHKLiOHaNbHOT
yinicHocTi  KNiTMHHUX MembpaH. HakonuyeHHst neBHOro
nyny A®K akTuBye curHanbHi CUCTEMWU afanTUBHOIO 3axu-
CTY POCAWMHHOIO OpraHiaMy A0 TOKCMYHOI Ail NigBULLEHUX
003 BaXknx metanis y cepeosuLui. OcKinbku BBaXaeTbcs,
wo MIOA € ogHuMm i3 Hanbinbw cTabinbHUX npoaykTis MOJ,
MOro BMIiCT y TKaHMHAX BU3HA4aloTb sk BioMapKep CTIAKOCTi
POCIUH A0 cTpecopiB pi3Hoi npupoan [11].

3a pesynbratamu AOChiAKEHb YMICTY MEePBMHHUX Mpo-
aykTiB MNOJT y nuctkax gocnigHnx pocnuH canaty copty Jlo-
no (puc. 1, A) ycTaHOBNEHO BiACYTHICTb AOCTOBIPHOI Pi3HUL
3 KOHTpornem Yy BinbLlocTi BapiaHTiB 06pobkn. 3HayHe 3HW-
XeHHsA Ha 17 % BMICTy nepokcmaiB 3adikcoBaHo nuile Ans
BapiaHTy cymicHoi aii cTpec-cakTopiB Ha nepluy foby ekc-
noauuii. Ana sapiaHty Bnimey Cd?* TakoX BWsIBNIEHO 12-
BiICOTKOBE 3HWXXEHHS BMICTY NepokcuaiB Ha 14-Ty oby.
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Puc. 1. YmicT nepokcuaiB y nuctkax canaty copty Jlono (A) ta Jlono Pocca (B) 3a okpemoi
Ta cymicHoi gii Cd?*i cymiwi HaHoYacToK MeTanis
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BnnmB HaHOYaCTOK Ha HAKOMUYEHHS NEPBUHHUX NPOAY-
ktiB MOJ1 y gocnigHnx 3paskax copty Jlono Pocca (puc. 1,
B) BuaBnsiBca makcumansHo (Ha 35 Ta 38 % BignosigHo) y
nepLwi fo6i ekcnoaudii i3 noganbWMM NOPIBHIOBAHHAM i3
KOHTponem. Y BapiaHTi BMMMBY iOHIB KagMilo He 3adikco-
BaHO JOCTOBIPHMX 3MiH PiBHA NEPOKCUAIB.

3a oTpUMaHMMM JaHUMU LWOAO BMICTY BTOPUHHMX MpO-
aykris MO y nucTkax JocnigHUX pocnyH canaTy copTy Jlo-
no (puc. 2, A) yCTaHOBIEHO 3HayHe 3pOCTaHHSA napameTpa
ans GinbwocTi BapiaHTiB 06pOo6KM ynpoaoBX eKcroauuii.

Bnnus ioHiB kagmito NpM3BOAUB A0 3POCTaHHSI HAKOMUYEHHS
MIA sk 3a okpeMoi, TaK i CyMICHOI Aji 3 HaHoYacTkamu ece-
HuianbHWUX MeTanis. [ina BCix BapiaHTiB 06pobku 3adpikcoBa-
HO MakcumanbHe 3pocTaHHsa piBHS MOA Ha cbomy Oo0y
ekcnosuuii (Ha 78, 54 1a 73 % BiANoOBiAHO), NpPOTe Ha BigMi-
Hy Bif Aii ioHIB KagMilo, 3aCTOCYBaHHSI HAHO4aCTOK MPU3BO-
OWno [0 MOCTYMNOBOMO 3HWDKEHHSI BMICTY OAHOTO NPOAYKTY
nepokcuaadii Bnpoaoex 14-4060B0I ekcrno3uii.
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Puc. 2. YmicT TBK-akTuBHUX npoaykTiB (MOA) y nucTtkax canaty copty Jlono (A)

3asHaummo, Wo [ocnigKyBaHi HEiOHHI KOnoigHi po3un-
HWM HaHOYaCTOK ecceHUianbHUX MeTaniB 34aTHi BUKOHYBaTK
YHKUiI0O aHTMOKCUAAHTIB, BIOMOBIAHO 3HWXYHOUYU piBEHb
HakonuyeHHst TBK-akTMBHUX npoayKTiB ninonepokcuaadii
[12]. Bnnue ycix BapiaHTiB 0OpoOKM Ha HaKOMUYEHHSA BTO-
puHHMX npoaykTie MOJ1 y gocnigHux 3paskax copty Jlono
Pocca (puc. 2, B) BuaBnsBecsa y 3pocTtanHi Bmicty MOA Ha
nepLy foby ekcnosuuii (3pocTaHHs BABIYI Y BapiaHTax Ail

Cd?*, Ha 50 % y BapiaHTi HaHOOGpO6KM) i3 noganbLUM
3HWXKEHHAM o 14-Toi fobu.

YnpopoBx ekcnosuuii Hamu 6yno BigMiyeHo npoTtune-
XHIiCTb PiBHIB HAKOMUYEHHSA NEPBUHHUX i BTOPUHHUX MPO-
OyKTiB ninonepokcuaadii Ans obox coptis. Bucoka aneep-
reHTHiCTb 3HavyeHb MOA gns copty Jlono csiguntb npo
3HWKEHY 3[aTHICTb 40 AeTOoKcuKauii WKigNMBMX Hacniakis
nigsuweHoro pisHa APK y poCnnHHUX KNiTUHaX, NOpiBHA-
HoO i3 copTom Pocca.



~ 40 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

3HayeHHsA BMICTY NnacTuAHMX MirMEHTIB Ta iXHE cniB-
BiAHOLIEHHA — GiomapKepHi napameTpu, L0 XapakTepusy-
I0Tb afanTUBHUWA CTaH POCIIMHHOIO OpraHiamy B yMOBax
HeraTMBHOIO BNNMBY pakTopiB cepeposuila. 3Ha4YHE 3HU-
YKEHHS NOKa3HWKIB yMICTy xrnopodiny a Ta b 3a ymoB ob6po-
6KM HaHoYacTKamu meTaniB ycTaHOBMNeEHo Ansi copTy Jlono

(puc. 3). Y BapiaHTi 06po6kn Cd?* ynpodosx ekcrnosuuii He
BMSIBMIEHO CTaTUCTUYHO AOCTOBIPHMX BiAXMIEHb 3HAYEHb
[aHuX NOKAasHWKIB, y BapiaHTax BMMMBY HaHOYaCTOK CMoOC-
Tepiranock 3piBHAHHS i3 KOHTPONBbHUMW 3HAYEHHSIMU 060X
JocnigxyBaHux napameTpis.

Bmict xnopodiny a, mr/r cyx. peu.
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Puc. 3. YmicTt cpoToCcuHTEeTMYHMX NnirmeHTiB — xnopodinis a (A) Ta b (B) y 3pa3kax copty Jlono
3a oKpeMoi Ta cymicHoi gii Cd?* i cymiwi HaHoYacTok MeTanie

[nsa copty Jlono Pocca 3acbikcoBaHO AOCTOBIpHE ABO-,
TPUKpaTHE 3HWXKEHHS BMICTY NNacTUAHWX MirMeHTIB ynpo-
[OBX ekcnoauuii (puc. 4). Y BapiaHTax o6pobku cymiLuLLio

HaHOYacTOK GiOMOriYHO aKTUBHUX MeTariB CTUMYMIOKYOro
edekTy BUSIBNEHO He Byro.
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Bmict xnopodiny a, mr/r cyx.peu.
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Puc. 4. YmicT choTocMHTETUYHUX NirmeHTiB — xnopodinis a (A) Ta b (B) y 3pa3kax copTy Jlono Pocca
3a oKpeMoi Ta cymicHoi gii Cd?* i cymiwi HaHoyacTok MeTanis

OueBngHo popaTtkoBa 06pobka CyMmilito ecceHLia-
NbHUX HaHoMeTaniB CTUMYMIOE aguTMBHE CTpecoBe Ha-
BaHTaXeEHHA Ha Mapkepu CTIMKOCTI (POTOCUHTETUYHOIO
anapaTty pocnuH copTy Pocca B ymoBax LwWKignueoi Aii
KagMilo, WO BUSABNSAETLCH Y 3HWKEHHI BMICTY OCHOBHUX
nnacTMaHMX NirMEeHTIB Ta, K HacnigoK, — 3HWKEHHI nNpo-
OYKTUBHOCTI B Linomy.

KapoTuHoigm BuctynatoTb ckaBeHmpxkepamu APK y nna-
cTugax, a omke aBnATb CObo HeepMEHTaTUBHY NaHKy
AHTUOKCMAAHTHOrO 3aXMCTy POTOCUHTETUYHOrO anapary B
yMOBax eKomnoriyHoro ctpecy. CTaHOM Ha CbOrofHi iCHyI0Tb
A0BONI cynepeynvei AaHi WOAO BMAMBY HAHOYACTOK MeTa-
niB Ha POTOCUHTETUYHUI anapaT y uinomy. Ha gymky Mo-
ceHsage 3i cniBaBTopamu [13], obpobka HaHo4acTkamu
LMHKY Mpu3BOAMMa OO0 3pOCTaHHA BMICTY KapoTUHOIAIB Y
pocnuH Rosmarinus officinalis, Ha ¢OHi 3HWXEHHS BMICTY
xnopodinis a Ta b. Y gocnigxkeHHax Kapimi [3] nosigomns-
€TbCA MPO TOKCUYHY Ail0 HAHOYaCTOK MeTaniB Ha piBeHb
OCHOBHMX MMAaCcTUAHMX MirMeHTiB Ta piBeHb MOJ1, wo BusB-

NANOCh Y 3HWKEHHI K BMICTY xrnopodinis, Tak i KapoTUHOI-
OHUX aHTUOKCUOAHTIB Ta 3pocTaHHi TBK-akTMBHUX npoayk-
TiB y pocnvH Triticum aestivum.

BignoBigHo 40 oTpuUMaHnx gaHux, 3MiHW iIHTEHCUBHOC-
Ti MPOOKCMOAHTHMX NPOLIECIB Yy POCMMH canaTty TakoX
npu3BOAsATb A0 3MEHLUEHHs BMICTYy KapoTWHOIAIB, WO €
KOMMOHEHTOM aHTUOKCUMOAHTHOI CUCTEMU POCHUH. 3HU-
XKEHHSA PiBHA KapoTWHOIAIB 3adikcOBaHO y BCiX BapiaHTax
00pobku 3 BUCOKMM CcTyneHem BusiBy B copTy Jlono Pocca
(puc. 5, B). Ymict nyny kapoTtuHoigiB y copty Pocca 3a-
nuwascs cTabinbHO 3HWXEHVMM YNPOAOBX eKkcnosuuii 3
MakcMMyMoM iHribyBaHHs ans Cd?* y meply goby (mo
60 %), ans BapiaHty Cd?*+ (Cu, Zn, Mn, Fe)-
HaHomeTanu Ha cboMy Aoby (ao 70 %). Ans 3paskie cop-
Ty Nono (puc. 5, A) xapakTepHO 3HWKEHHS BMICTY Kapo-
TUHOIAIB y BapiaHTax Cd?*-ekcnosuuii Ha 14-Ty foby (Ha
38 %) Ta 3a agWTMBHOrO BNIMBY KOMOIAHOMO PO3YMHY
HaHOYacToK MeTaniB Ha cboMy A006y (Ha 37 %).
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BMicT KapoTUHOIAiB, Mr/r cyx.peu.
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Puc. 5. Ymict KapOTMHOIAIB Y IMCTKaxX pocnunH copTy Iono (A) i Hono Pocca (B)

Ockinbkn 0O CyMilli HEIOHHOrO KOMOiIAHOro PO3YMHY Ha-
HoyacTok BxoaAaTb Cu Ta Zn, ki BiQHOCATb OO BaXKUX Me-
Tanis [14], icHye BiporigHicTb ix 6Ginbl BMpaxeHoOro Hera-
TMBHOTO i NPOMOHrOBaHOro BMSIMBY Ha KOMMOHEHTU (hOTO-
CMHTETUYHOTIO anapaty pocnu, Lo 3adikCOBaHO Y 3HUXKEH-
Hi BMIiCTY OCHOBHWUX (POTOCUHTETUYHMX MIrMEHTIB NUCTKax
canaty o6ox copTiB 3a nepeanociBHOi 06po6KM.

CniBBigHOWEHHA BMICTY (POTOCUHTETUYHWUX MIrMEHTIB
(xnopogin a/xnopodin b) BMKOpUCTOBYIOTL ANA XapakTe-

PUCTUKN aKTUBHOCTI CBIiTNO-36upansHux komnnekcie (C3K)
doTtocuctem (PC) [9]; xnopodin a € KOMNOHEHTOM KOpPO-
BUX KOMMIEKCiB Ta nepudepnyHux aHteH obox PC, xno-
pocpin b BxoAMTb OO cknagy npoTeiHacouinoBaHUX NirMeH-
THUX C3K, ToMy 3MiHM y CMiBBIAHOLUEHHAX LNX POTOCUHTE-
TUYHUX CTPYKTYP CBigYaTb, 30Kpema, Npo NOpyLUEHHSs 3B's-
3kiB MiXk peakuinHumu LeHTpamm ®C i C3K Ta BBaxatTbCs
OiomapkepoM (i3ionoriYHOro CTaHy pOCINHM 3a eKonoriy-
Horo ctpecy [7; 15].
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Puc. 6. BigHoweHHs1 BmicTy xnopodiny a go xnopodiny b y nucrtkax canaty coprtiB Ilono (A)
Ta Jlono Pocca (B) 3a okpemMoi Ta cymicHoi aii Cd?* i cymiwi HaHo4YacTok meTanis

OTpumaHi Hamu pesynbTaTy AOCTOBIPHO BKa3ylTb Ha
3pocTaHHA napameTpa a/b y 3paskax copTy Jlono (puc. 6, A)
3a [ji HAHOYaCTOK Ha nepLuy Ta cbomy oby ekcnosuuii (ma-
KCMMYM 3pocTaHHs Ha 38 % BigMiYeHo y BapiaHTi CyMiCHOro
BNMBY HaHOYaCTOK Ta KagMmito Ha cboMy A00y). Y pocnuH
copTy Pocca croctepirany 3HauHy OUBEPreHLiilo OTPUMaHNX
pe3ynbTaTiB 3a pisHUX TMNiB 06pobku (puc. 6, B), a Takox
NPOTUNEXHY A0 copTy Jlono TeHaeHL;jto cniBsigHOLEHHs a/b
y BapiaHTax kagmieBoro HaBaHTaxeHHs. Cboma pgoba ekc-
no3uLii BUSBUNAacb KPUTUYHOK ANA OAHOro CopTy, WO Bifo-
BpaxeHo y 3pocTaHHi napameTpa alb ana Cd?*-snnusy (Ha
19 % i3 noganbWUM BMPIBHIOBAHHAM 4O KOHTPOSbHUX 3Ha-
YeHb) Ta MiHIManbHOMy AN BapiaHTa CyMiCHOi 06pobku (Ha
20 % i3 noganbLUnM 3pocTaHHAM Ha 18 %).

CnieigHoLweHHA xnopodiny a/b No3MTUBHO KOpentoe i3
cniBBigHoOLWeHHsaM peakuinHux ueHTtpis CII go C3KIl. Bo-
Ha MIiCTUTb Ginbluy YacTuMHY xnopodiny b, a, oTxe, Mae
HWKYMI MoKasHUK a/b, HiX iHWI npoTeiH-acoLiioBaHi KOM-
nnekcn OCII [9; 16]. IcHytoTb cynepeunusi nitepaTypHi gaHi
wodo Hacnigkie nogibHux 3miH [7], ockinbku BigoMoO, WO
pi3Hi TMNKM cTpecoBux akTopiB 34aTHI NPM3BOAUTU SO Mi-
HNMBOCTI AaHOro nokasHuka. 3a MOro 3HWXEHHS criocTepi-

racTbCa HaviMeHLWW yMIiCT xrnopodpiny B rpaHax Xnopo-
nnacrtis. MNpu NigBULLEHHI — 3MEHLLYETLCA CTYMiHb arperauii
TUNakoigiB nnacTtmaHux mMembOpaH. 3HadHe nigBUWLLEHHS
napameTtpa a/b € nNposiBOM HeraTMBHOINO KagMieBoro Ta
CyMiCHOro BMnuBY A0CnigXyBaHKX hakTopiB y 060x copTi
canary, i3 6inbw BUpaxeHUM edeKTOM — y 3paskax CopTy
Pocca. 3rigHo 3 pesynbTaTtamy Hawwmx nonepepHix Aoci-
[KeHb, 3MEHLUEHHSI BMICTY MPOAYKTIB ninonepokcuaadii Ha
OHI  3HMKEHHA OCHOBHMX 6GiomapkepiB disionoriyHoro
cTaHy pocnuH Pocca moxe CBig4MTu NMpo BMCOKY aKTuB-
HICTb [OOATKOBUX aHTUOKCUAAHTHUX CUCTEM EH3MMaTUYHOI
Ta HeeH3uMaTuyHoi npupoaun [17].

BucHoBku. OTpuMaHi faHi galoTb NigcTaBy CTBEPOXKY-
BaTW, WO nokasHuKM BMicTy TBK-akTMBHMX NpoaykTiB Ta
(HOTOCUHTETUYHUX NIrMEHTIB MOXHa BMKOPWUCTOBYBATU ANsi
GioiHauKaLii cTaHy arpocucTem 3aKpuUTUX I'PYHTIB.

Y BCix BapiaHTax 3eneHoro canaTty copTy Jlono Hamu
He Oyrno BigMiYeHO 4OCTOBIPHOI Pi3HMLI Y PiBHI NEPOKCUAIB,
O[HaK 3a3Ha4yeHo 3pocTaHHs piBHA MOA ynpogoBx ekcno-
3uuii. Y copty Pocca i3 BUCOKMM yMICTOM aHToLjiaHiB AaHy
pi3HMLIO0 MOMITHO nuwe 3a 06pobkn HaHoyacTkamu Giono-
riYHo akTMBHMX MeTanie. [JopaTtkoBa obpobka cymillwwio
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ecceHujianbHUX HaHoMeTaniB BUSIBNANAcb Yy POCMMHHOMY
OpraHiami aguTMBHUM CTPECOM, LUO i 3yMOBUIO 3HMKEHHS
BMICTY OCHOBHWX NirMeHTHNX Biomapkepis B 060x copTax.
OTpumaHi gaHi € TEOPeTUYHOI OCHOBOK METOANYHUX
pekoMeHaauin Wwoao perynsauii BMicTy 6ionoriyHo akTMBHMX
CNoMyK y nMcTkax canaTy Ta BUKOPUCTaHHSA HaHo4o6puvB B
YyMOBax 3aKpWUTOro IPyHTY Cy4acHUX BepTuKanbHuX ypbo-
ropofis. A TakoX € KOPUCHUMU AN NPaKTUKKM TennnyHuX
rocnofapcTB y AOCHiAKEHH BNMBY HAHOYaCTOK ecceHLuia-
NbHUX MeTarniB 38 YMOB TEXHOTEHHOIO HaBaHTaXKEHHS.
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KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LlleByeHko, KueB, YkpanHa

BNNAHME NOHOB KAOMUA U SCCEHLUMAIIbHBIX HAHOMETAINNOB
HA ®U3N0NOIr0-6MOXUMNYECKUE NAPAMETPbI CANTATA MOCEBHOIO

CoanacHo yenu pabomsb! uccredogaHo enusiHue npedrnocesHoli 06pabomku HeUOHHbIM KOJITOUGHbIM PacmeopoM cMecu HaHo4Yacmuuy me-
masnnoe Medu, YuHKa, Mapa2aHya U )xese3a, UOHO8 KaOMUsl U ux coeMecmHo20 delicmeusi Ha MoKazamesiu cooep)kaHusi MPoAyKMoe nepeKucHo20

okucneHusi nunudoe u 6anaHca ¢homocut

IHeCcKux nt

imoe e pacmeHusix Lactuca sativa L. dgyx copmoe ¢ pa3nu4yHbIM codepxaHuem

aHmoyuaHoesbix nuameHmos (llono u Jlono Pocca). Bbino ucnonb308aHo cnekmpogomomempuyeckue Memods! uccredosaHusi codepxaHusi rne-
pokcudoe, muobapbumypam-akmueHbix npodykmoe no moduguyuposaHHol memoduke Kymap u Hoync, a makxe codepxaHue OCHOBHbIX Mac-
mudHux nuamenmoe (xsopogpussoe a, b, coomHoweHue a /b, a makxe nyna kamopuHoudoe) rno pacyemubiM ¢ghopmyniam BunmepmaHc, de Momc.
B pe3ynbmame ycmaHo8/IeHO CHU)XXeHUe codepikaHusi nepokcudoe U yeeniuyeHue MasoHoeo20 duanblezauda y 6onbWuUHCMea eapuaHmoes obpa-
6omku copma Jlono. lfpomueononoxHyro meHAeHYuto Habnrodanu dnsi copma Pocca (Ha4anbHbil npupocm OGaHHbLIX Mapamempoe npu obpa-
6omke HaHOYacmuyaMu Memarssoe CHUXasicsi 00 ypPO8HSI KOHMPOJbHbLIX 3Ha4eHull 8 mevyeHue 14-0HeeHbIl 3kcno3uyuu). ¥ copma Jlono nod enu-
sIHUeM HaHoYacmuy, Habnrodanu CHUXeHue codepxaHusi xmnopogursnnos, 8 omau4ue om delicmeusi kadmusi. [jns Pocca 3aghukcupoeaHo 3Ha4ume-
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NbHoe nadeHue codep)XaHusi, KaK xsiopoghusisios, mak u kapomuHoudoe 8o ecex eapuaHmax obpabomku e meyeHue 3kcrno3uyuu. [Mokazamens
a/b ons pacmeHuli Jlono docmoeepHo eo3pacman y eapuaHmax kadMueeo20 enusiHusi, Ons1 Pocca omme4eHO pa3HOHanpaeseHHOCMb e/uUsiHUs
ecex eapuaHmos obpabomku. B umoze 8bisiesieHo, Ymo o6pabomka cMecbIo 3CCeHYualbHbIX HaHOMemarssoe nposiensna pyHkyuu addumusHol
cmpecc-Ha2py3Ku, Ymo OmpaxajloCb 8 pocme ypoeHsi MpodyKmMoe JIUNMonepoKcudayuu U CHUXEeHUU OCHOBHbIX NMU2MeHMHbIX 6uomapkepoe e
oboux copmax 8 meyeHue akcro3uyuu 8 pacmeope 0,1 MMonb kadmusi. Copm Jlono Pocca nposisun 6osiee 8bICOKYI0 QU8eP2eHMHOCMb pe3yilb-
mamoe npu pa3nu4yHbIx cucmemax o6pabomku no cpaeHeHuro ¢ copmom Jlosno.

Knroyesnie crnosa: HaHoYacmuybl 3cceHYUanbHbIX MemMasnsos, NpodykKmabl unonepokcudayuu, nuzMeHmHbIU komriekc, Lactuca sativa L.

|. Khomenko, PhD stud., O. Kosyk, Associate Professor, N. Taran, Dr. Sc.
ESC "Institute of Biology and Medicine",
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

THE INFLUENCE OF CADMIUM AND ESSENTIAL NANOMETALS ON THE PHYSIOLOGICAL
AND BIOCHEMICAL PARAMETERS OF LETTUCE PLANTS

Due to the aim the effect of pre-sowing treatment with a nonionic colloidal solution of the mix of copper, zinc, manganese and iron
nanoparticles, cadmium ions and their combined action on the physiological and biochemical indices: the content of lipid peroxidation products
and balance of photosynthetic pigments in green Lolo and red Lolo Ross varieties of Lactuca sativa L. was investigated. Spectrophotometric
methods of investigating the content of peroxides, thiobarbiturate-active products (with use of the modified Kumar and Knowles method), as well as
the content of the main photosynthetic pigments (chlorophyll a, b, a/b ratio, and the carotenoid content) with the Wintermans, de Mots calculations
application were used. Due to the results, a decrease in the content of peroxides and growth of malonic dialdehyde was observed for most
treatment variants of Lolo. The opposite tendency was observed for the Ross variety (the initial growth of these parameters under the nanoparticles
influence decreased to the control during the fourteen-day exposure). The decrease of chlorophyll content was observed In the Lolo variety under
the essential metal nanoparticles influence, in contrast to the action of cadmium.For the Ross variety, a significant reduction of both chlorophyll
and carotenoid contents in all treatment types during exposure was calculated.The a/b-index for Lolo plants has significantly increased in variants
of cadmium influence, for Ross plants the divergence of the influence of all treatment variants has been marked. As a result, the treatment with a
mixture of essential nanometals showed additive stress-loading functions. It was observed in a growth of the level of lipid peroxidation products
and the reduction of the photosynthetic pigment biomarkers in both varieties during the 0,7 mM cadmium exposure. The Lolo Ross variety showed
a higher variability of results under different treatment, compared to the Lolo variety.

Key words: nanoparticles of essential metals, lipoperoxidation products, pigment complex, Lactuca sativa L.
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HHL "IHcTuTyT Gionorii i Meanunun",
KuiBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LLleB4YeHka, KuiB, YkpaiHa

CTPYKTYPHO-®YHKLUIIOHAJIbHA OPrAHI3ALIA YIPYNOBAHDb
NITOPANBbHOIO 300MJMIAHKTOHY BEPXIB'AA KPEMEHYYLUbKOIO BOOQOCXOBULUA
B PAUOHI KAHIBCbKOIO NPUPOAHOINO 3ANOBIAHUKA

IModaHo pe3ynbmamu 00cioXeHHs cmpPyKmMypHO-YHKUiOHaIbLHOI op2aHizauil yepynoeaHb 1imopasibHO20 300MJ1IaHKMOHY Y
eepxia’ KpemeH4YyybKko20 sodocxosuuia 8 Mexax KaHiecbko2o npupodHo20 3anoeiOHUKa 3a nimHii nepiod 2015 p. Budoee 6a-
2amcmeo 6ysnio npedcmaesieHo 34 eudaMu MOHO20HOHMHUX KOJIOB8EPMOK, 2if/isicmogycux ma e8ec/IoHo2uUX pakonodibHux. 3a
MaKCOHOMIYHUM CK1la0oM rnepeesaxkasiu npedcmaeHUKU pomamopHo-K1adoyepHo20 komnnekcy. BusieneHo, wyo eudoeuli cknad
yepynoeaHb J1imopasibHO20 300/J1aHKIMOHY 8 MeXax pi3Hux 6iomonie wecmu AocnidHux cmaHuili 3a iHOekcoM cxoxocmi XKa-
KKapa xapakmepu3yeaecsi HeaUucokoto nodibHicmro — J = 7,1-28,6. [MosicHumu ye MoxxHa mum, wo y nimHit nepiod cgpopmyeanu-
csl cknadHi popmayii euwjux eodsiHux pocsuH. Lje npuzeodumb Ao ymeopeHHs1 cneyugiyHux yepyrnoeaHb 300M/1aHKMOHY &
3apocnux 6iomonax. JlimopanbHuli 300M/IaHKMOH Xapakmepu3yeaecsi nepeeaxaHHsIM pimoghinbHoi epynu ceped pizHoMaHim-
ms1 ekono2iYHUX munie xuesneHHs1: pimoghinbHa — 18 eudie (53,0 %) i3 34. 3a munom xueneHHs1 HalbiNbWyY YacMKy cmaHo8usiu
MupHi npedcmaeHUKU 300M1aHKMOHY — 73,3 % (25 eudie). KinbkicHi noka3Huku (winbHicmb i 6iomaca) e o6ox 6iomonax 6ynu
"dyxe HuU3bKi": 3apocnuti — 4077 * 2098 ek3./m* i 0,07 % 0,04 2/m°; Hucmoeodoss — 4123 * 3929 ek3./m* i 0,054 * 0,038 2/m°. Ceped
6inbwocmi docniOHux cmaHuyill 3a KinbKicHUMU Moka3HUKaMu rnepeeakanu npedcmaeHUKU 8eC/IOHO2uUx pakonodi6bHux, wjo noe '
S3aHO 3 MacoeuM Po38UMKOM ix uqyuHkosux cmadit (Nauplia, Calanoidajuv., Cyclopoidajuv.) y nimHiii nepiod.

Knroyoei cnoea: JlimopanbHuli 300M1aHKMOH, cCMPYKmMypHo-ghyHKUioHanbHa op2aHi3ayisi, KpemeHyyuybke sodocxosuuie, YkpaiHa.

BeTyn. JliTopanbHuii 300NNaHKTOH € YHiKanbHUM yrpy-
NnoBaHHsM rigpobioHTiIB  NpubepexHux rigpobioueHosis,
AVHaMika CTPYKTYPHO-(YHKLOHanbLHOI opraHisauii skoro €
nokasHMkoM TpaHcdopMalii ekocuctem Bogocxosuuy [1].
TakoXX 300MnaHKTOH CTaHOBUTb OCHOBY KOPMOBOI 6asu
moroai pnb Ta pmb-nnaHkTodarie y Pi3HOTUMHMX BOLON-
Max [2—-3]. Hanbinbw yoanum nepiogom Ansi NpoBefeHHs!
aHanisy CTPYKTYPHO-OYHKLOHanbHOI opraHisauii yrpymno-
BaHb MiTOpPanbHOro 300MMaHKTOHY € MiTHIN nepiod, Tomy
IO came Lel Yac xapakTepusyeTbecsl OonTUMansHUMU yMO-
BaMu Ansi Woro po3BuTKy [4—6]. Ockinbku aHTponoreHHe
HaBaHTaXeHHS MPW3BOAMTbL A0 3MiH YMOB cepefoBuLLa
iCHyBaHHs rigpobioHTiB, TO Lie BigobpaxxaeTbCs i Ha 3MiHaxX
y TpodpivHUX Mepexax [7]. LopiyHUIn MOHITOPUHI 300MnnaH-
KTOHY Ja€ MOXNMBICTb BiACMiAKYBaTM Cy4acHUI CTaH BOA-
HWX €KOCUCTEM, a B MoarnbLlUiOMy BUSABUTU cneuundiky ix-
HbOi GaraTopiyHoi AuvHamiku. JliTopanbHWA 300MMaHKTOH
BepxiB's KpemeHuyLbKoro BOAOCXOBULLA, WO MexXye i3
KaHiBCbKMM MpUpoaHMM 3aMNoBIAHWMKOM, HE BUMBYanu NpoTs-
roM OCTaHHiX pokiB [7/—8]. Tomy cy4yacHi [ocnigKeHHS
CTPYKTYPHO-(PYHKLIiOHANbHOI OpraHisauii yrpynoBaHb IiTo-

panbHOro 300MMaHKTOHY €eBTPOdHOro KpemeHuyubKkoro
BOLOCXOBULLA € HEOOXIAHUMW ANst PO3YMiHHS NPOLECIB, SiKi
BinOyBaloTbCS 5K Y BNacHe yrpyrnoBaHHi, Tak i B AaHil eko-
cucTeMmi B Uinomy. 3Baxaloun Ha Le, MeTO Halloi poboTu
Oyno 3gincHUTK aHani3 CTPYKTYPHO-(YHKLiOHaNbLHOI opra-
Hi3auii yrpynoBaHb NiTOParibHOrO 300MMAHKTOHY AaHoi
ekocucTemu B NiTHIN nepiog 2015 p.

Marepianu i Mmetoau. OG'ekTamn gocnigXeHHst Gynu
YyrpynoBaHHs niTopanbHOro 300nnaHkToHy. [o iXHboro
cknagy BXOAsiTb TPWM OCHOBHI Fpynu 300MMaHKTOHY: KOIo-
BepTku (knac Eurotatoria), MNnnacTtoByci pakonogi6Hi (knac
Branchiopoda, psig Cladocera), pisHi BikoBi cTagii po3Butky
BeCNoHornx pakonofibHmx (knac Copepoda), YepenallKoBi
pakonogibHi (knac Ostracoda) i NMYMHKM ABOCTYIIKOBUX
MontockiB (knac Bivalvia).

Martepian 36upanu npoTAroM CBITNOI YacTUHW [06u
BRIiTKY (i3 23 YepBHA no 5 nunHa) 2015 p. y Mexax wectu
JOCrigHMX CTaHuin BepxiB'a KpemeH4yLbkoro BOOOCXOBU-
wa B panoHi KaHiBCbkOro mnpMpPOAHOro 3anosifgHuKa:
| — N 49°43.854' E 31°31.360', Il - N 49°43.496' E 31°32.130/,
Il — N49°44.269" E 31°31.508', IV — N 49°44.296'

© Byp'sH 3., NaHp3topa B., Tpoxumeus B., 2018
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E 31°32.027', V - N49°43.699' E 31°32.549'VI -
N 49°43.245'" E 31°33.035' (puc. 1).  [JocnigxeHHs
NPOBOAMNN B MeXax pisHMX ¢opMaLin BULUMX BOASHUX
pocnuH (ouyepeT 3BuYanHuK (Phragmites australis (Cav.)
Trin. ex Steud., 1841) Ta rmeuunkn xoBTi (Nupharlutea
L. & Smith (1809)) 3apocnux 6ioTonis Ta Ha YMcToBOAAI.

306ip, 0bpobky ” aHaniz 12-Tv npob6 nposBogunu Ha
OCHOBI 3aranbHONPUNHATUX MeToauk [9—17]. Mpu uboMy
YyepenaLuKoBMX PaKoMoAibHMX Ta NWYMHOK ABOCTYMKOBUX
MOFIOCKIB BU3Ha4anu 4o TaKCOHOMIYHMX rpyn HagBUAO0BOMO
paHry, a iHwux — go Buay. OnpautoBaHHa MaTtepiany
nposogunu y nporpami MSExcel 2013.

Puc. 1. CraHuii (I-VI) Bia6opy npo6 nitopanbHoro 3oonnaHKToHy BepxiB'ss KpeMeH4yLIbKOro BogocxoBuila
B Mexax KaHiBcbkoro npupoaHoro 3anosigaHuka

Pe3ynbTaTth Ta 0GroBOpeHHA. Y Mexax LecTn aochi-
OHUX CTaHuin Bepxis'a KpemeHuyLbKOro BOOOCXOBULLA
3apeecTpoBaHo 34 BuAW NiTOpPanbHOro 300MMaHKTOHY. I3
HUX KOnoBepToK BusiBreHo 11 Bugis: Asplanchnapriodonta
Gosse, 1850; Brachionusdiversicornis (Daday, 1883);
Br. Quadridentatus Hermann, 1783; Euchlanisdeflexa
(Gosse, 1851); E. dilatata Ehrenberg, 1832; E. Lyra
Hudson, 1886; Lecanebulla (Gosse, 1851); L. Luna
(O. F. Muller, 1776); L. ungulata (Gosse, 1887);
Trichocercalongiseta (Schrank, 1802); Tr. Rattus
(O. F. Miiller, 1776).

lnnsacroByci pakonogibHi 6ynu npeactaenexi 15-ma su-
pamu: Alonaaffinis (Leydig, 1860); A. Rectangula Sars,
1862; Bosminalongirostris (O. F. Muller, 1776);
Camptocercusrectirostris Schoedler, 1862;
Ceriodaphniapulchella Sars, 1862; Chydorussphaericus
(O. F. Muller, 1785); Ch. Piger Sars, 1862; Daphniapulex
Leydig, 1860; Disparalonarostrata  (Koch, 1841);
Eurycercuslamellatus (O.F.Mller, 1776); Monospilusdispar
Sars, 1862; Pleuroxusaduncus (Jurine, 1820); Pl. uncinatus
Baird, 1850; Sidacrystalline (O. F. Mdller,1776);
Simocephalusvetulus (O. F. Miller, 1776).

BecnoHorux pakonoaibHnx 3apeectpyBanu BiCiM BMAIB:
Acanthocyclopsamericanus (Marsh, 1893);
Eucyclopsdenticulatus  (Graeter, 1903); E. Serrulatus

(Fischer, 1851); Macrocyclopsalbidus (Jurine, 1820);
Thermocyclopsoithonoides (Sars, 1863); Eurytemoraaffinis
(Poppe, 1880); E. Velox (Lilljeborg, 1853);

Heterocopecaspia Sars, 1897.

BupoBwuii cknag yrpynoBaHb MiTOpPanbHOrO 300MMaHK-
TOHY B MeXax pi3HMx GioTonie WecTn [OoCnigHMX CTaHuin 3a
iHOekcom cxoxocTi Xakkapa xapakTepusdyBaBCs HEBUCO-
Kol noAibHicTio — J =7,1-28,6, WO NOACHIOETLCA HOPMY-
BaHHAM Y NiTHIN nepioa cknagHux opmadii BULLMX BOOSA-
HWX POCMAWH, i, BIANOBIAHO, YTBOPEHHAM creundivHnX
yrpynoBaHb 300MaHKTOHY B 3apocnux GioTonax.

3a dayHICTU4HUM CNEKTPOM YrpyrnoBaHb 300MMaHKTOHY
nepeBaxaB pPOTATOPHO-KNaAOLEPHUA KOMMIEKC, WO MOSAC-
HIOETLCS PeOiNbHUMKN yMOBaMK Ta 30epeXxXeHnM pivkoBUM
pexnmom y BepxiB'i KpemeHuyLbKkoro BogoCcxoBuLa.

Y cknapi niTopansHOro 300MNaHKTOHY BUSBEHO npef-
CTaBHWKIB TPbOX KnaciB, YOTUPLOX psAiB, 11-Tv poauH Ta
23 pogais (Tabn. 1). MOHOroHOHTHI konoBepTkn Bynu npea-
ctaBneHi psgom Ploima, n'atbma poguMHamu Ta n'sTbma
pogamn. Hanbinbwe Buaie Bknodanu pogu Lecane i
Euchlanis (no Tpu BUaun KoxHun). MNnnscrosyci pakonofioHi
o6'eqHyBanu npeacTaBHYKIB YOTUPBOX POAMH Ta 12 pogis,
i3 KX HaMBMLWUM BMOOBUM GaraTCTBOM XapakTepu3yBa-
naca pogmHa Chydoridae. BecnoHori pakonogi6Hi 6ynu
npeactaBneHi BUaamMu i3 ABOX psAiB Ta LWiCTbOX POAUH.

Ta6nuys 1. TaKCOHOMIYHUI CKNaA NiTopanbHOro 300MNNaHKTOHY BepXxiB's
KpemeHuyuLbKOro BogocxoBuila, nito 2015

Knacu Psgu PoanHu Popu (kinbkicTb BUAIB)
Asplanchnidae Asplanchna (1)
Ploima Lecanidae Lecane (3)
Eurotatoria Euchlanidae Euchlanis (3)

Brachionidae

Brachionus (2)

Trichotriidae Trichocerca(2)
Sididae Sida(1)
Daphniidae Simocephalus (1), Daphnia(1), Ceriodaphnia (1),
Branchiopoda | Cladocera Chydoridae Alona (2),Chydorus (2), Eurycercus(1),
Pleuroxus(2), Camptocercus(1),Disparalona(1), Monospilus(1)
Bosminidae Bosmina (1)
Copepoda Calanoida Temoridae Eurytemora (2), Heterocope(1)
Cyclopoida Cyclopidae Macrocyclops (1), Eucyclops (2), Acanthocyclops (1), Thermocyclops (1)
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Cepen OCHOBHUX [pyn 300MMAHKTOHY MepeBaxanu
npeacTtaBHuKN diTodinbHOi rpynn — 18 Buais (53,0 %) i3
34; nenariyva — 10 (29,4 %), npugoHHa — 6 (17,6 %).

-

O N M O ©© O

KinbkicTb BUAIB, LUT.

KonosepTku

s
B

OTinnactoByci pakonogi6Hi

MpeactaBHukn hiTobinbHOT rpynyM nepeBaxanu cepeq
KOMOBEPTOK i FNNsAcToByCi pakonofibHux, Toai sik cepeq
BECIMOHOIMMX Nepesaxanu Buau nenariyHoi rpynu (puc. 2).

H; ﬁi

(0] rnpP

B BecnoHori pakonogi6Hi

Puc. 2. EkonoriyHni cnekTp yrpynoBaHb NiTopanbHOro 300MnaHKTOHY AOCHiAHUX CTaHUiA BepxiB'a
KpemeHuyuLbKOro BogocxoBuila B mexax KaHiBcbkoro npvpoaHoro sanoBigHuka

lMpumimku: T — nenarivyHa rpyna, ® — ditodineHa, NP — npugoHHa.

3a TpOMIYHMM CMEKTPOM BUSBMNU NpPeaCTaBHUKIB
TPbOX rpyn NiTOpanbHOro 300MMaHKTOHY: MUPHI — 25 Buais
(73,3%); BceigHi — 6 (17,7 %); xmxi — 3 (8,8 %). Cepepn
KOrnoBepToK 3apeectpoBaHo 10 BUAIB MMPHWX Ta OAMWH yce-
iaHun BUA — Asplanchnapriodonta. I'innactoByci pakonogi-
OHi 6ynu npeacTaBneHi nuwie MupHot rpynoto — 15 Buais
(100 %). BecnoHori pakonogibHi HanivyBanu 5 (62,5 %)
BceigHunx Bugis t1a 3 (37,5 %) xvxux.

Y mexax obox BGioTonie 3aranbHi NOKa3HUKW LLiNbHOCTI
Ta Giomacu, BignoBigHO OO cTaHO4APTHOI kKnacudikadii [10],
Oynn "gyxe HM3bkKI": y 3apOCTSIX BULLMX BOASAHUX POCIIMH —
4077 £ 2098 ek3./m® i 0,07 + 0,040 r/m3;, Ha uymucToBOAOAOI —
4123 + 3929 ek3./m*i 0,054 + 0,038r/m3.

Y BepxiB'i KpeMeHuyLbkoro BoOAOCXOBULLA NepeBaxarnu
npeacTaBHUKKM BECMOHOMMX pakonodibHux (tabn. 2).

Ta6nuys 2. WinebHictb (N, ek3./m®) Ta 6iomaca (B, r/m®) npeacTaBHUKIB
Pi3HUX rpyn niTopanbHOro 300MfaHKTOHY BepXiB'a

BioTonu 3apocnui 6ioton YucroBoaas
Mpynu N B N B
KonosepTku 1213+1317 0,003+0,002 840+996 0,002+0,002
linnacroByci pakonoaiGHi 9131467 0,026+,0,019 T77+725 0,018+0,016
BecnoHori pakonogi6Hi 1937+1826 0,040+0,027 245312244 0,033+0,031

Y mexax 3apocnux 6iotoniB Ha OGinblIOCTi OOCNigHMX
CTaHUj nepeBaxanuv BecroHori pakonogibHi (puc. 3, a). Tak,
Ha craHuiax I, Il i IV BoHu dopmyBanu Baromy 4actky —
45,5 % (1600 i3 cymapHux 3520 ek3./m®); 38,8 % (1040 i3
2680 ek3./m?) i 88,5 % (5520 i3 6240 ek3./m3). Ha cTaHuiax V
i VI pomiHyBanu konosepTkun — 960 i3 1700 eks./m* (56,5 %) i
3840 i3 7040 ek3./m® (54,5 %). lNnnacToByCi Ta BeCNOHOr
pakonopfibHi nepeBaxkanu Ha ctaHuii Il Ta craHoBunn 1440
(44,0 %) i 1360 (41,5 %) i3 3280 ek3./M®. HusbKi KinbKiCHi

6000
n102m3
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% 4000
2 3000
Z 2000

1000

MOKa3HWKWN MOSICHIOITLCS TUM, Lo Y BepXiB'i KpemeH4YyLbKo-
ro BoAOCXoBMLLA 36epircs piukoBUI PEXUM | CUMbHA Teuis.

3a Giomacolo BecnoHori pakonodibHi nepeaxanu B Me-
Xax Takux craHuin, sk (puc. 3,6): Il — 0,039 (72,2 %) i3
0,054 r/m%lV — 0,083 (64,6 %) i3 0,1284 r/m®, V — 0,009
(52,9 %) i3 0,017 r/m? VI — 0,045 (69,2 %) i3 0,065 r/m>.
lnnacroByci pakonopibHi 6ynyM LOMIHAHTHOK rpymnoto Ans
ctaHuji | — 0,0270 (58,7 %) i3 0,0460 r/m3, Togi sk anst cTaHuii
Il ocHoBy 6iomacu chopmysanu lNnnacrosyci — 49,5 % (0,530)
Ta BecrnoHori pakonoaioHi — 48,6 % (0,520 i3 0,107 r/m®).

0,1
A102m3

0,08
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Puc. 3. WinbHicTb (N) (a) Ta 6iomaca (B) (6) nitTopanbHOro 300nnaHKTOHy
B Mexax 3apocnoro 6iotony gocnigHux ctaHuin BepxiB'a KpemeHuyubkoro
BOAoOCXOBMLLA B paroHi KaHiBCbkoro npupogHoro 3anoBigHUKa

lMpumimku: 1-VI — pocnigHi cTaHuin; 1 — konosepTky, 2 — [nnsicToByci pakonodibHi, 3 — BecrnoHori pakonoAi6Hi
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Ha uucTtoBoaai BecnoHori pakonodibHi nepesaxanu 3a
LWINBHICTIO Yy MeXax YCiX AOCNiAHUX cTaHuin (puc. 4, a).
BogHouac, nopiBHAHO i3 NokasHukamu Biomacu, AOMIHAHTHI
rpyny 300MJTAHKTOHY 3MiHunuch (puc. 4, 6). Tak, Hanpu-
knag, Ha ctaHuiax Il i Il nepeBaxanu lnnsacTtosyci pako-
nogibHi — 62,3 % (0,0136 i3 0,02184 r/m*) Ta 63,7 %
(0,0448 i3 0,0703 r/m*). TinnscToByci Ta BECNOHOr pako-

8000
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o102m3
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nogibHi popmysanu Baromy 6iomacy Ha craHuii | — 37,3 %
(0,01) i 50,7 % (0,0136 i3 0,0268 r/m3). Ana ctanuin IV, V,
VI i3 nokasHukamu 6iomacm 0,0124 (98,4 %) i3 0,0126 r/m3;
0,0608 (58,5%) i3 0,1039r/m3 0,0824 (90,7 %) i3
0,0908 r/m® nepeBaxkanu BeCrOHOri pakonofioHi. [JomiHy-
BaHHs 3a Giomacoto rinnsacToBycCi i BECIOHOMMX pakonofio-
HWX 3YMOBMEHO IXHBbOIO BMCOKOI iHAMBIAYaNnbHOK Macolo.

0,1
@102m3

Puc. 4. WinbHicTb (N) (a) Ta 6iomaca (B) (6) nitTopanbHOro 300nNnNaHKTOHY
B MeXax YuctoBoaan AoCnigHUX cTaHLUin BepxiB'a KpemeHuyubKoro
BoAocxoBuLla B panoHi KaHiBCcbkoro npupoaHoro 3anoBigHUKa

TMpumimku: 1-VI — gocnigHi ctaHuin; 1 — konoepTkn, 2 — MNnsCToBYCi pakonogibHi, 3 — BECNOHOr pakonogioHi.

TakoX 3HaAYHE NepeBaXaHHs BECITOHOrMx pakonopnid-
HuxB 060X BioTonax noB'sA3aHe i3 MacoBUM PO3BUTKOM JN-
UMHKOBMX  CcTagin uuknoig i  kanaHoig  (Nauplia,
Calanoidajuv., Cyclopoidajuv.), sike cnpuyvMHeHe niaBu-
LLeHHAM TemnepaTypu BOAM Y NiTHIN nepiog Ta po3BUTKOM
dopmaLinn BULLMX BOOHUX POCIINH.

Y Mexax yrpyrnoBaHb NiToparnibHOro 300MMaHKTOHY BU-
pasHe OOMiHyBaHHA Oyno nputamaHHe nuwe 3apocrum
GioTonam ABox gocnigHux ctaHuin. Tak, y mexax crtaHuii Il
OOMiHYBaB TrinnsicTo-Bycuid pakonogioHun Chydoruspiger,
Ha vacTky sikoro npunagano 39 % (1280 i3 3280 ek3./m®).
Ha craHuii V gomiHyBana konosepTka Euchlanisdilatata—
51,8 % abo 880 i3 1700 ek3./m3. 3a Giomacoto Ha cTaHuii IV
pomiHyBanu Eurycercuslamellatus — 31,2 % (0,04) Ta
Eurytemoravelox — 31,2 % (0,04 i3 0,1284 r/m3).

Ha uucroBogai 4OMiHYBaHHS BUAIB BUSIBNEHO TiNbKK 3a
Giomacorw. Tak, pomiHaHTOM Ha cTaHuisx |l 6ys
Daphniapulex — 44 % (0,0096 i3 0,02184 r/m3); Il —
E. lamellatus — 63,7 % (0,008 i3 0,01256 r/m®) Ta Ha IV —
Heterocopecaspia — 63,7 % (0,008 i3 0,01256 r/m3).

YepenalukoBi pakonofibHi Ta NUYMHKM OBOCTYNKOBUX
MOJtOCKIB BYN HEYMCNEHHUMU; NepLUi BUSIBMNEHI HA YNCTO-
Boadi ctaHuii V (160 i 0,016), gpyri — y 3apocnomy 6ioToni
craHuii IV (80 eks./m? i 0,00024 r/m3) i Ha yncToBoaai | cTta-
HUii (160 ek3./m® i 0,00048 r/m3).

BucHoBku:

1. YcraHoBneHo BugoBe Garatcteo (34 BuAaM, i3 SKMX
konosepTok — 11 BuaiB, rinnscroBycux — 15, BecnoHorux — 8)
niTopanbHOro 300MNNaHKTOHY BepxiB'a KpemeHuyLbKkoro
BOJAOCXOBMLLA B panoHi KaHiBCbkoro npupoaHoro 3anosif-
HUKa: BUOOBUI CKrag yrpynoBaHb NiTOpanbHOro 300MMaHK-
TOHY B MeXax pi3Hux 6ioToniB gocnigHMX CTaHUIn 3a iHOek-
COM CXOXOCTi >Kakkapa xapaKkTepu3yBaBCS HEBMCOKO
nogdibrictio — J =7,1-28,6. Lle nosicHioeTbca dopmyBaH-
HAM Y MiTHIA nepiof cknagHux dopmadin BULLMX BOAAHMX
POCHVH, L0 NPM3BOAUTL OO YTBOPEHHS cneumdivHNX yrpy-
NnoBaHb 300MN1aHKTOHY B 3apociux GioTonax.

2. Cepef OCHOBHUX rpyn 300MMaHKTOHY nepeBaxana
ditodinbHa rpyna — 18 Bugis (53,0 %) i3 34; nenariyHa —

10 (29,4 %), npuaoHHa — 6 (17,6 %). Pitocbinm nepesaxa-
N cepef KONOBEPTOK i TMMANSCTOBYCUX PaKoNogibHUX, ToAi
SIK cepen BECNOHOMMX pakonoaibHMx nepeBaxanu BuUau
nenariyHoi rpynu.

3. Hamu BusABMeHO npeacTaBHUKIB TPbOX rpyn Tpodi-
YHOrO cnekTpa niTopaanoro 300MMaHKTOHY: MWpPHI —
25 sugis (73,3 %); BceigHi — 6 (17,7 %); xvxi — 3 (8,8 %).

4. YcTaHOBMNEHO, Lo 3ararnbHi NOKa3HWKM LLiNBHOCTI Ta
6iomacu gna obox Giotonis 6ynu "Ayxe HW3bKI": 3apocnui
bioton — 4077 2098 ek3./m® i 0,07 + 0,040 r/m*; 4ncro-
Boaas — 4123 £ 3929 eks./m® i 0,054 + 0,038 r/m®. Cepep
OinbllocTi gocnigHUX cTaHUii nepeBa)anu BECNoHOori pa-
KonopfibHi, WO cnpuynHeHe MacoBUM PO3BUTKOM IXHiX Nu-
unHkoBmx ctagin (Nauplia, Calanoidajuv., Cyclopoidajuv.).
Takox 6yno BUsIBNEHO BUAM-AOMiHaHTU: Euchlanisdilatata,
Daphniapulex, Eurycercuslamellatus, Eurytemoravelox,
Heterocopecaspia.
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CTPYKTYPHO-®YHKLUMOHAIIbHAA OPTAHU3ALIUA COOBLLECTB
NUTOPAIIBHOIO 300MMAHKTOHA BEPXOBbA KPEMEHYYI'CKOIrO BOOOXPAHUITULLIA
B PAMOHE KAHEBCKOI'O NMPUPOOHOIO 3ANMOBEAHUKA

lMpedcmaeneHbl pe3ynbmambl uccredoeaHusi CmMpPyKmMypHoO-yHKYUOHaIbHOU op2aHu3ayuu coobwjecme 1umopasnbHoO20 300M/1aHKMOHa 8
sepxoebe KpemeHyyackozo eodoxpaHunuwa e npedenax Kaneeckozo npupodHoz0 3anoeedHuka 3a nemruli nepuod 2015 2. Budosoe 6o2amcmeo
6b1510 NpedcmassieHo 34 sudamu MOHO20HOHMHUX KOJ108PamokK, 8emeucmoychiX U 8eC/IOH02UX pakoobpa3Hbix. [To makcoHoMuyeckomy cocmasy
npeo6nadanu npedcmasumesnu pomamopHo20-KkiiadoyepHo20 Komniekca. Boisseneno, ymo eudoeoii cocmae coobwiecme 1UMoOpPanbLHO20 3000-
JTaHKMOHa 8 paMKax pas3/ludHbIXx 6uomornoe wecmu uccredoeamesibCKUX cmaHyuli no uHdekcy cxodcmea Xakkapa xapakmepu30easicsi HeebICo-
kol cxodcmeom — J =7,1-28,6. O6BACHUMb 3MO MOXXHO MeM, Ymo & JilemHuli Nepuod cghopMupPos8asnuch C/I0XHbIe hopMayuu 8bICWUX 800HbIX
pacmeHulii. 9mo npueodum K obpa3oeaHuto crneyugudeckux coobujecme 300MaHKMOHa 8 3apocwux 6uomonax. JlumopanbHbIl 300M1/1aHKMOH
Xxapakmepu3osearsicsi npeobnadaHuem ¢humogbusibHOU 2pynnbl cpedu MHO2006pa3usi IKOSI02UYECKUX murnoe numaxusi: gpumodpunbHasi — 18 eudoe
(53,0 %) u3 34.fTo muny numaHus Hau6onbuwyto osIt0 cocmasusniu MUupHble npedcmasumenu 300mnaaHkmoHa — 73,3 % (25 eudos). KonuyecmeeH-
Hble noka3amesu (n1omHocmb U 6uomacca) 8 oboux 6uomonax 6binu "oyeHb HU3kue": 3apocwuli — 4077 * 2098 3k3./m* u 0,07 * 0,04 2/m*; yucmo-
8odbe — 4123 + 3929 3k3./M° u 0,054 * 0,038 2/M°. Cpedu 6onbwUHCMEa uccriedoeamesibCKUX cmaHyul rno Kosu4ecmeeHHbIM rokazamessiM rnpeo-
6nadanu npedcmasumesnu 8ecsIOHO2UX PaKooObpPa3HbIX, YMO C8513aHO C MaccoebiM pa3eumueM ux JIU4UHOYHbIX cmaduli (Nauplia, Calanoidajuv.,
Cyclopoidajuv.) e nemuuii nepuod.

Knroyeenie cnoea: numopanbHbili 300M1/1aHKMOH, CMPYKMYyPHO-YHKYUOHanbHasi op2aHu3ayusi, KpemeHuyyackoe sodoxpaHunuuie, YkpauHa.

Z. Burian, PhD stud., V. Gandziura, Dr. Sc, V. Trokhymets, Dr. Sc.
ESC "Institute of Biology and Medicine",
Taras Shevchenko Kyiv National University, Kyiv, Ukraine

STRUCTURAL-FUNCTIONAL ORGANIZATION OF LITTORAL ZOOPLANKTON COMMUNITY
OF THE UPPER KREMENCHUG RESERVOIR IN THE TERRITORY OF KANIV NATURE RESERVE

The analysis results of the structural-functional organization of littoral zooplankton community of the upper Kremenchug Reservoir in the
territory of Kaniv Nature Reserve during the summer of 2015 are presented. Diversity of zooplankton was presented with 34 species: Monogononta
rotifers, cladocerans, copepods. The rotatoria-cladoceran zooplankton complex dominated in the taxonomic composition. Zhakkara dominant index
for the comparison of the dominant species complexes was used, and it was the low number of similarities within the various biotopes of the six
research stations (J = 7,1-28,6). This can be explained by the formation of higher aquatic plants.This led to the formation of specific zooplankton
groups in overgrown biotopes.The ecological spectrum of the different groups of the upper Kremenchug Reservoir littoral zooplankton in the
summer was characterized by the predominance of the phytophilic groups: phytophilic — 18 species (53 % of all zooplankton species). Depending
on the feeding type the largest part was made by the peaceful group — 73,3 % (25 species). Summer littoral zooplankton in quantitative terms was
characterized by very low development in both biotopes. Its density varied within 4077+ 2098 ind./m* and biomass 0,07 * 0,04 g/m for overgrown
biotopes, and 4123 * 3929 ind./m* and 0,054 £ 0,038 g/m’ for freshwater ones. Among the quantitative indicators, the species of Copepoda
dominated, what was associated with the development of their larval stages (Nauplia, Calanoida juv., Cyclopoida juv.) in the summer period.

Key words: Littoral zooplankton, structural-functional organization, Kremenchug Reservoir, Ukraine.
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OCOBJIMBOCTI MDKPEFIOHAJIbHOI B3AEMO[II Y FrONOBHOMY MO3KY
BIALUIB 13 YEPENMHO-MO3KOBUMU TPABMAMMU
NPU 3QIMCHEHHI NPOCTOI CEHCOMOTOPHOI PEAKLII

B o6cmexeHHi 83sanu yyacmb 16 dobpoeosnbyie-qonosikie, npaswi, eikom 18-21 poku, 6e3 ckapza Ha 30opoe’s — cmydeHmu
Kuiecbko2o HayioHanbHO20 yHieepcumemy imeHi Tapaca lllee4eHka (koHmponbHa 2pyna) ma 16 0Oobpososnbyis-yososikis,
npaeswi, eikom 27-43 poku, eilickkoeocnyx6o8ui, siki 6panu yyacmsb y 6otiogux dissx Ha cxo0di YkpaiHu ma ompumainu YyepenHo-
mo3koei mpaemu (YMT), y nodanbwomy — 6ityi iz YMT — nayienmu QY IHcmumymy meduyuHu npadi im. 0. I. Kyndieea HAMH
YkpaiHu. EEl-OocnidxeHHs, Ko2epeHMHull aHasi3 ma aHasi3 ournosie aKmueHocmi 20/108H020 MO3Ky foka3anu, wo npu 3d0itc-
HeHHi npocmoi ceHCOMOMOpPHOI peakyii 8 o6cmexysaHUX KOHMPOJILHOI 2pPyNU aKMUEBHO 3aJly4YeHi MO3Koei npouecu eusiesIeHHs!
yinboeux cmumysnie, MUCJ/IEHO20 ysieJIeHHs1 ma rJjlaHyeaHHs1 MOMOPHOI eidnoeidi ma i eukoHaHHs, siKi 6ynu y3200XeHi i3
6a30e0/0 06pO6KOIO 30p0BOI iHhopMauii Ha ocHoei iHmMezpauii dopcanbHUX i eeHMpPasIbHUX 30POBUX IOIMMOKIe ma OKpeMux
eslemMeHmie y uinicHuli o6pa3. lMpu ybomy makox 6ynu 3anyyeHi eepbanbHi npouecu nNpPuliHAMMS piweHHsl, 8UKOHag84y020
KOHMPOJII0 ma KoopOuHauii noeediHKU Ha OCHO8i 06pPO6KU MOMO4YHOI ceHCOpPHOI iHghopmauiil. Lje do3eonsie npunycmumu, wo e
ob6cmeixyeaHUX KOHMPOJIbLHOI 2Pynu MpU 8UKOHaHHi makux 3aday ghopMyrombcsi y3200KeHi ¢ppoHmo-napiemanbHi HelipoMepexi
pi3Ho20 Macwmaby Onsi eusieneHHs1 Uini, nnaHyeaHHsi mMa B6UKOHaHHSI 80J1Ib0O8020 PyXy Mpu OOMiHYHOYOMY KOHmMponi
¢poHmanbHoi Kopu. Y 6ityie i3 YMT npu eukoHaHHi makoi peakuyii 6ye eusieneHUll MiXMieKysbHUl B83a€EMO38'A30K y
COMamoceHCOpHil Kopi npu domMiHyro4ul poni e i 30ilicHeHHi 30poeoi ma napiemanbHoi 30H kopu. Ockinbku e o6cmexyeaHux
o6ox 2pyn He 6ys0 eusiesIeHO 3HavYywux eiOMiHHocmel y MameHmMHuUx nepiodax rMPocmoi ceHCOMOMOPHOI peakyii, MoXHa npu-
nycmumu, wo eunadivHs y 6itiyie iz YUT ¢hppoHmo-napiemanbHoi 83aemodii npu ii 30ilicHeHHi koMneHcyembcs 6inbw eghekmu-
8HUM BKJTI0YEHHSIM KipKO8UX 30H MO3KY, sIKi noe'a3aHi i3 eepbasibHUMU npouyecaMu ceMaHMU4YHO20 aHasi3y 3opoeoi iHghopmauir,
sika Hadxoduna nepeesaxHo i3 dopcasibHo20 wuisixy ii 06pobku. Mpu ybomy 3amicmb euu020 KOHMPOJIIO Makoi peakuyii 3 60Ky
¢hpoHmManibHOi Kopu, KOHMPOJIL MOMOPHOI 8idnoeidi, MoXxsiueo, 6epymb Ha cebe suwi acoyiamueHi 30HU NopieMasibHOi Kopu.

Knro4yoei cnoea: npocma ceHcoMOomHa peakuiss, EEI, koecepeHmHul aHani3, LORETA, 4yepenHo-mMo3koea mpasma,

CeHCOMOMmOpPHa Kopa.

BcTyn. Po3ymoBi 3ai6HOCTI niognHM JaBHO NOB'SI3YH0OTh
i3 XpOHOMETPUYHMMU MOKa3HUKaMu edEeKTUBHOCTI Aianb-
HOCTi. Yac peakuii € CyTTEBUM OOMEXEHHSIM NP NPUAHATTI
pilleHHs | BW3HaYanbHUM €reMeHTOM KOMMPOMICY MixX
LUBMAKICTIO Ta TOYHICTIO, SKi XapaKkTepuayTb AKICTb Ginb-
wocTi pilweHb. Pi3Hi KOrHITUBHI dhakTopy MOAYnNioTh Yac
peakuii, Hanpuknag, BiH TaKkoX KOpemne i3 3aranbHUMM
MEHTanbHUMKU 3AI0HOCTSIMU, Y T. 4. i3 piBHEM iHTENEKTY.
Came uum y HelipoHaykax 0OyMOBMEHUI iHTepec A0 po3y-
MiHHSI TOrO, SK CEHCOpHa iH(opMaLlis TpaHCOPMYy€ETLCA B
MOTOPHY BignoBiab. [ocnimkeHHa naTeHTHUX nepioais
(J11) npoctoi ceHcomoTopHOI peakuii (NMCMP) € ocHoBoto
npu BMBYEHHI MpoLieciB 06pobku iHdopMmalLii, ki BU3Ha4a-
I0Tb Pi3Hi po3ymoBi 3a4ibHOCTi.

MeToto po6oTu 6yno B13HauMTU 0cobnMBOCTI MiKperi-
OHanbHOI B3aeEMOSji y roffloBHOMY MO3KY BiliCbKOBOCMYX60-
BuiB 3CY, Aki oTpumanu 4epenHo-mo3kosi TpaBmu (UMT)
nig yac 6oroBuKx A Ha cxodi YKpaiHu, y noganbliomy —
Ginuis i3 YMT, npwm 3ginicHeHHi NCMP.

O6'ekT Ta MeTOAM AOCHifAKeHb. B o6CcTexeHHi B3anu
yyactb 16 gobpoBornbLiB-4OMOBIKiB, npasLi, Bikom 18—
21 poku, 6e3 ckapr Ha 3gopoB's — ctygeHtTn KHY ime-
Hi Tapaca LleByeHka (koHTponbHa rpyna) Ta 16 gobpo-
BOSbLiB-4OMNOBIKiB, MpaBLWi, Bikom 27-43 poku, Ginui i3
UMT — nadieHtn [OY IHCTUTYT MeguuMHU npaui
im. FO. I. Kyngieea HAMH Ykpainu. Yci obcTtexyBaHri 6ynu
NoiHPOPMOBaHi CTOCOBHO CXEMW NPOBEAEHHST 0GCTEXEHD
i Haganu nucbmoBYy 3rogy BignoBigHO A0 [enbCiHCbKOT
eTU4YHOi Aeknapadii. Y Bcix o6CTexyBaHUX peecTpyBanu
enekTpoeHuedanorpamy (EEIN oo novatky obcrexeHHs
(no 3 xB hOHOBMIA 3anuC i3 3aKpUTUMWU W BiAKPUTUMU
oynma) i nig 4Yac MpPOXOMKEHHS KOMM'IOTEPHOro TecTy
MCMP. Mpwn uboMy 0b6CTEXYBAHOMY Ha eKpaHi Komn'toTe-
pa gaBanacb iHCTPYKLisi, 32 sIKOK Ha NosiBy 306paKeHHsI
(kBagpaTa) BiH MyCMB SIkOMOra LWBMALUE HATUCHYTW Ha
Oyab-sKy KnaBilly, NiCNa 4YOro Ha ekpaHi 3'sBNAnoch cro-
Bo "Ctapt" i 2 ¢ HagaBanucb Ansi 30CepelXeHHs, nicns

yoro BuceivyBanock 15 306paxeHb (kBagpartiB) Ans aga-
ntauii, a notim nocnigosHo — 100 kBagparTie. MNay3a Mmix
306paxeHHsiMM obupanacb BuMnagkoBo 3 iHTepBany 500-
600 mc ang Toro, Wob HacTynHWUiA curHan 6yB oYikyBaHWM,
ane He Oyno HacTaHOBM Ha PUTM HaBeAEHHS1 300paXkeHb.
306paxeHHs 3HMKano nicns HaTuckaHHA Oyab-Akoi Knasi-
Wi, y MPOTUIEXHOMY BUMNAgKy BOHO BWCBiYyBanocb
1500 mc. PeectpyBanuce J1INM MNCMP i3 TouHicTio go 10 mc.

Ona peectpaudii Ta aHanisy EEI BukopuctoByBanu
komnnekc "HenpoH-Cnektp-4/BlMN" (HenpoCodt, Pocis).
3anuc EEl 3piicHioBaBCA MOHOMOMAPHO, pedepeHTHUN
enekTpog Oyno po3TalloBaHO Ha MOYLi Byxa 3 KOXHOTO
O6oky, yactoTta kBaHTyBaHHA EEI popiBHioBana 500 IMu.
Byno BMKOpMCTaHO MOCTMKOBI MocpibneHi enektpoam, siki
Haknaganucb 3a MixHapogHow cuctemoo 10-20 % y
19-Tn cTaHAapTHUX BigBeAEeHHsX. Y KOXHOMY BiABedeHHi
ans vactoTtHux AdianasoHiB EEI — penbta- (0,5-3,9 Ny),
TeTa- (4,0-7,9 'y), anbda-1 (8,0-9,4 'y), anbda-2 (9,5-
10,5 My), anbca-3 (10,6-12,9 I'y) 6eta-1 (13,0-19,9 'u),
beta-2 (20,0-35,5 I'y) 3a gonomoroto nporpamu "Helpor-
Cnektp" ob4yncnioBanucb CnekTpanbHi MOTY)XHOCTI Ta
KoeiLieHTN KOrepeHTHOCTi. AHani3 ANCTaHTHOI CUHXPO-
Hi3auii 30H MO3Ky MpW BMKOHaHHI TECTOBUX 3aBAaHb Npo-
BOAUNM 32 AOMOMOrOK KOorepeHTHoro aHanisy. CepegHe
3Ha4eHHs PYHKLiT KOrepeHTHOCTI 3anexuTb Bif HaAssBHOCTI
WyMy B curHanax. Tak, siKWo BiH CTaHOBWUTb BinbLu Hix
30-40 %, cTae NpobneMHUM BUAINEHHS curHany Ha doHi
WyMYy i, SK HacmnigoK, TBEPLAXEHHS MPO BUCOKY CUHXPOHi-
3auito B pisHUX BigBeaeHHAX. KpiMm Toro, Ansa KOXHOT rap-
MOHIKM Ha MeXi OABOX CYCiOHIX enox, Lo aHanisylTbCes,
Mae Micue He nnaBHWUI nepexid, a BUNagKkoBi CKadky am-
nniTyaun, ToMy, BignoBigHo, — i ¢asun, aki BigobpaxatoTbes
y Kpoccasi ABOX NpoLeciB i, K HAcmnigokK, Yy 3Ha4YeHHAX
KOrepeHTHOCTi. TuM caMuMM KoediuiEHT KOrepeHTHOCTI
[Aa€ 3aBULLIEHY OLIHKY CTOCOBHO CTYMEHS CUHXPOHi3auil
npouecis, TOMy AOCTOBIPHOK KOre€peHTHICTb MOXHa BBa-
Xatu Tinbky, AKWo BoHa > 0,7 [1]. Came Tomy B NCMP
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BM3Ha4yanacb AOCTOBIpHA CMHXPOHi3auis TinbkM Ans TUX
nap BigseneHb, Ans sknx megiana > 0,7.

Kpim Toro, y nporpami Herpogidyanizauii LORETA 6yno
BM3HAYEHO KOOPAMHATU AUNOMIB aKTUBHOCTI NMPU BUKOHAHHI
TECTOBOI0 3aBaHHs ANs1 BCiX YaCTOTHUX Jiana3oHiB.

CTaTUCTMYHMIA aHani3 AaHnX NPoBOAMMN 3a LOMOMOroK
naketa STATISTICA 6.0 (StatSoft, USA, 2008). Hopmans-
HICTb po3noAinie 3MiHHMX nepeBipsinack TectoM Lanipo —
Binka, npy uboMy GinbLIiCTb NapameTpiB Manu pos3nogin,
BiAMIHHWI Bif, HopmanbHoro (p < 0,05). MNopiBHANBHWI aHa-
ni3 npoeoaunu 3a kputepieM Mana — BiTHi. [ins onucy BuGi-
pKOBOro posnoAiny Bkasysanu megiany (Me) i HukHin (25 %)
Ta BepxHini (75 %) ksapTuni: Me [25 %; 75 %].

Pe3synbTati Ta ix o6roBopeHHs. lNepeaycim Tpeba 3a-
3HaunTK, WO 3Havywmx sigMiHHocTen y J1IN MCMP mixk koH-
TPOMbHOK rpynol Ta rpynoto Ginyis i3 YMT BusBneHo He
6yno (280 [258; 286] mc Ta 284 [271; 384] mc BignoBigHo).

Ak BigOMO, aKTMBHICTb HeWpoMmepex Yy AenbTa-
[ianasoHi NoB's3aHa 3 aKTUBHOMD, LiNecrnpsiMoOBaHOK KOrHi-
TMBHOK yBarol. CUHXpOHi3auis B genbTa-gianasoHi Bigo-
Opakae KipkoBy BenvkoMacLuTabHy iHTerpadito Ta dopmy-
BaHHS BignoBigHUX Herpomepex. Li mepexi popmyroTbes
3anexHo BiO XxapakTepy BXiAHOI CEHCOpPHOI iHdopmauii
[17], 3abe3nevytoun BiANOBIAHY Ni3HaBanbHy AIANbHICTL i
CUCTEMY MNPUNHATTS pILLEeHHS Yy TeCTOBOMY 3aBAaHHi [3].
Byno BusBNeHoO, WO B KOHTPOMbHIN rpyni B AenbTa-
pianasoni EEIN 6ynu cdopmMoBaHi ABi Helipomepexi, a ca-
Me — Yy LeHTpanbHO-napieTanbHii 30Hi NiBoi niBKyni Ta y
dpoHTO-NapieTanbHin 30Hi npasoi niskyni (puc. 1). OnTK-
MarnbHe BMKOHAHHS pyxiB MoTpebye To4YHOI 06poOKM CceH-
COpPHOT iHdpopMaUil Big oTouyl4oro cepefosuila Ta BHYT-
piwHix axepen. MNMpaga inferior frontal gyrus (IFG) oTpumye
KOHBEPreHTHUN BXif K i3 BEHTpanbHOro, Tak i Aop3anbHo-
ro BisyanbHux notokiB [19]. Kpim Toro, IFG 3anyuyeHa ao
BM3HAYEHHS BaXNMBUX CUrHamiB He3anexHo Bid TOro, 4u
Oyae reHepauisa MOTOpHOro BiAryky, 4 6yae B nopganbsLuo-
My MOro ranbMyBaHHs, abo B3arani 6yae BigcyTHs Bigno-
BiAb [6]. HasBHicTb 3B'A3Ky (DPOHTANbLHOI 30HM i3 CEHCOMO-
TOPHOI KOPOK € BinbLL BUPaXKEHOK NpU pearbHi pPyXoBiii
aKTMBHOCTI, ¥ TOW 4ac siKk 3a YsIBHWX PyXiB CEHCOMOTOpHAa
Kopa oTpuMmye BXigHy iHopmauito Big posterior parietal
cortex (PPC) [7]. Ins BUKOHaHHA TOYHWMX PyXiB HEOOXigHi
MeXxaHi3aMu nigroToBKW, BUKOHAHHSA W MOHITOPUHry. [Nepuui
[Bi KOOYIOTbCSI PYXOBOK CUCTEMOK, @ OCTaHHS — CEeHCcop-
Holo cucTemoro. [Ansa Toro, wob 3abesneuntn agantaTuBHy
noeeniHKy, HeobxigHa BignoBigHa iHTerpauis MOTOPHOI Ta
CEHCOPHOI iHhopMaLii B MeTno 3BOPOTHOrO 3B'A3Ky. Edhek-
TMBHA CEHCOPHO-MOTOpPHA iHTerpauis npv3BOAWTL A0
36anaHcoBaHNX MOTOPHUX KOMaHA i CEHCOPHOro 3BOPOT-
Horo 3B'A3ky. [epBUMHHA MOTOpHa Kopa reHepye MOTOp-
HUM NOTIK i edpepeHTHy Konito. MoTopHWIA BUXiAHWIA NOTIK
3anyckae HacTyrnHy KoMaHZy, a edepeHTHa Konisi BUKO-
PUCTOBYETLCS ANS MPOrHO3yBaHHS KIHECTETUYHOI Ta Co-
MaTOCEHCOPHOI (MoAeni 3BOPOTHOrO 3B'A3KYy) MOCNigoB-
HOCTi pyxiB. Pi3HMUS MiX peanbHUM i YABHUM CEHCOPHUM
edeKTOM KoperyeTbcs Bxe Yy HacTynHomy pyci [14]. PPC
€ KITHOYOBMM BY3JIOM Y CEHCO-MOTOPHIV iHTerpauii, ockinb-
KN came TyT 00'eQHYHOTbCS 30BHILLHI Ta NpOnpioLenTUBHi
CEHCOPHI MOTOKM ANsi NaHyBaHHA MOTOPHOI BignoBigi [2].

Ockinbkn BCi obcTexyBaHi Oynu npasLi, NOrivHO, LWO
nnaHyBaHHA pyXiB NpaBol0 PYKOK 3AiNCHIOBaNocb Yy
LeHTpanbHo-napieTanbHiin 30Hi NiBOI NiBKyi.

AKTUBHICTb Y TeTa-Adiana3oHi 3aranomM nos'a3aHa 3 pis-
HUMKU PYHKUIAMW bOpMYyBaHHA Mepexi nNig 3agady, Koay-
BaHHi/NoLLyKy HoBOI iHpopMaLii [9], BUSBNEHHSAM NOMUIOK
Ta Kopekuii cdgopmoBaHoi Henpomepexi [3]. BusasneHa
HaMKn HasiBHICTb 4BOX aHamnoriYHux HeMpoMepex y aenbTa-
i TeTa-gianasoHax y KOHTPOMbHIN rpyni CBiAYXTb, Ha Hall
nornsaa, Npo nnaHyBaHHA Ta peanisauito TOYHUX uinecnps-
MOBaHMX PyXiB 3@ aKTUBHOI y4acTi NpaBoi NpedpoHTanbHOI
Kopu (BMSIBMEHHSA LLiNbOBUX CTUMYITIB).

AKTVBHICTb Yy anbda-gianasoHi 36inbwyeTscs npun 6ro-
KyBaHHi HepeneBaHTHWUX croragis (iHdopMmauii, aka He 3a-
nam'aTOBYETHCS), WO Y CBOK Yepry Crpusie KOO4YBaHHIO
peneBaHTHOI iHopmauii B nam'aTti [13]. 3miHn anbdal-
Jianas3oHy MOB'A3Yy0TbCA i3 (POPMYBaHHAM  MOKanbHUX
HelipomMepex Ans 3abe3neyveHHs NpoLeciB yBarn Ta cema-
HTUYHOro aHaniay [8]. Taknum 4YMHOM, aKTUBHICTb B anbdal-
fianasoHi MOXHa po3rnggatm K BUCOKocneundidHum
inbTp peneBaHTHOI HeBepbanbHOI iHpopmaLii y npasin
napieHTanbHi 30Hi.

Binomo, Lo 4ynm BuLow € yactota EEM-konuBaHb, TMM
MEHLLOK € Helpomepexa, Wwo ii reHepye [16]. Lle noseo-
NS€ NpUNyCcTUTK, WO B OBCTEXYBaHWX KOHTPOMNbBHOI rpynn
npu BMKOHAHHI Taknx 3agay popmytoTbCs Y3romkeHi dpo-
HTO-NapieTanbHi Hempomepexi pisHoro macwTaby Ans Bu-
SIBMEHHS Liini, NnaHyBaHHS Ta BMKOHAHHS BOMIbOBOMO PyXy
npv AOMiHYHOHOMY KOHTPORi OpOHTanNbHOI KOpW.

Y rpyni 6inuis i3 UMT y penbta- i TeTa-gianasoHax
BUSBMEHO MDKNIBKYMbHU B3aEMO3B'A30K Y CEHCOMOTOp-
Hil 30Hi Ta Yy CKPOHEBO-3aAHbOCKPOHEBIN 30Hi NiBOT MiBKY-
ni (puc. 1). To6To B niBiKA NiBkyni 6yna cdpopmoBaHa Hent-
pomepexa, ska noegHyBana CryxoBy KOpy Ta 30Hy BepHi-
Ke — pO3yMiHHA MOBW, @ B LEHTpanbHi 30Hi 6yna cdop-
MOBaHa HelpoMepexXa roToBHOCTI A0 Aii. 3a3HayeHi Hei-
pomepexi 6ynu npeacTtaBneHi BUKIKOYHO Y AenbTa- i Te-
Ta-gianasoHax, y Ton 4ac §k iHwux EEl-gianasoHax goc-
TOBIpHMX B3a€EMO3B'A3KIB BuUsiBNeHo He Oyno. Migkpecnu-
MO, O Ui ABi Mepexi XXOoAHUM YMHOM He Bynu agantoBa-
HAMW 0O MOCTaBMEHOrO 3aBAaHHS, @ BUKOHAHHS TecTy
34incHIOBanNocb Ha OHi cHOPMOBAHOrO AOMIHAHTHOrO
B3aeMo3B'a3Kky. Ockinbku B o6cTexeHHi 6panu yyaTtb Bii-
CbKOBOCIY>XO0BLi, MOXHa NPUMyCTUTK, WO BOHW Hanawl-
TOBaHi Ha CNPUAHATTA Ta BUKOHAHHS MOBHMX HakasiB.
Ane B pob6oTi [18] y nauieHTiB i3 TpaBMamu ronoBHOro
MO3KY BUSIBNIEHO MOCUNEHHS 3B'I3HOCTI Y CEHCOMOTOPHIN
Mepexi y cTaHi cnokoto (resting-state networks), sike ko-
pentoBano 3i 3HWXeHUM piBHeM yBarn. Pesynbtatun [15]
cBiAYaTb NP0 3MEHLUEHHS y MauieHTiB i3 TpaBMamu rono-
BHOMO MO3KY MDKMNiBKYMNbHOI 3B'A3HOCTI AN 30BHILLUHLO-
OpPIEHTOBAHMX  HEMpoOMepeX, Takux, $SK  POHTO-
napietanbHi 1 BMKOHaBYi, Ta MiABULLEHHS MiKMNIBKYNbHOI
B3aeMOii y AeonTHUX HelpoMepexax. Ak nokasaHo B
ornaai [12] ansa nauieHTiB i3 TpaBMaMu rofiloBHOrO MO3KY,
XapaKkTepHUM € MOPYLUEHHS Y B3aEMO3B'A3Kax MiX pi3HM-
MM BiafinamMn Mo3Ky HaBiTb y CTaHi CMOKOI0.
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Puc. 1.CuHXpOHi3aLia akTMBHOCTi FOIOBHOrO MO3KY Ta AMMNONi aKTUBHOCTI
nip yac BukoHaHHA Tecty ICMP y koHTponbHin rpyni Ta rpyni 6inuis iz YMT

KoHTponbHy rpyny ctaHoBunu obcTexyBaHi BikoM 18—
21 poku, a rpyny 6iinis i3 UMT — obcTexyBaHi Bikom 27—
43 pokn. Mu NpunycTunu, WO 3MiHN B aKTUBHOCTI rONIOBHO-
ro MO3Ky BHacnigok TpaBM nepeBaxaloTb BiKOBi 3MiHM. Ha
NiATBEPAXEHHS LbOrO MPUMYLLEHHA MOXHa HaBeCcTu pe-
3ynbTatv pobotn [11], B AKin OOCNIAKEHO BNUB CTapiHHSA
Ha B3aeMO3B'A30k 0bnacTew ronoBHOro MO3Ky npu BUOOPI
Ta iHililoBaHHi pyxiB. [oka3aHO HasBHICTb BIKOBUX KOMMEH-
caToOpHMX MEeXaHi3MiB, B SKMX 3afisHa npedpoHTanbHas
Kopa — 3 BikOM BigbyBaeTbCs NiABULLEHHSA Npe poHTanb-
HO-MPEMOTOPHOTO 3B'A3KY Y BiANOBiAb Ha MOTiPLEHHS CeH-
COpHOI 00pobkK y napieTanbHO-OKUMNITanbHUX 30HaX, SKi
3agisHi y bottom-up npouecax. Takuii npouec € Hesiano-
BiJHUM 00 BUSIBNEHOr0 HaMy B3aEMO3B'A3KY B CEHCOMOTO-
pHi Kkopi, TOOTO BUsiIBNEHI 0COBNMBOCTI HE MOXyTb OyTn
noB'A3aHi 3 BIKOBUMW 3MiHaMW.

Ha gymky Maia, 3HWXeHHA AUCTaHTHOI CUHXPOHi3aLil
BHACINIAOK OTPUMaHUX TpaBM FOMIOBHOIO MO3Ky Moxe OyTu
NoB'sA3aHMM i3 MOLUKOAXEHHSAM aKCOHIB Ta 3HWXKEHHSAM iX-
HbOI 30aTHOCTI 4O reHepadii NOCNiAOBHOCTI iIMNYNbCIB, LU0
3HXKYE MOXIMBOCTI NepeaaBaHHs iHpopMaLii B Hempome-

pexax [10]. Taki MOLWKOMKEHHS MOXYTb MepeLuKoaXaTu
CTBOPEHHIO came rnobanbHuX HEMPOMEpPEXK.

Ockinbkn Hamun He Byno BMSABNEHO 3HAYYLUMX BigMiHHO-
cten y JIM NCMP Mk KOHTPONbHOIO FPynol Ta rpynoto
6inuis i3 UMT, BigCyTHICTb (DpOHTO-NapieTanbHOI Mepexi
Mana 6yTn ckomneHcoBaHa. Y KOHTPOMbHIN rpyni Gyno
BUSAIBMIEHO [AWMOMi aKTUBHOCTI B AenbTa-AianasoHi B
MFG(BA10) (-5, 65, 10), IFG(BA10) (5,65,-15) Ta B MTG
(BA21) (70,-35,-10), y TeTta-gianasoHi — y SFG (BA11)
(-20,65,-15), Supramarginal gyrus(BA45) (-65,45,35),
Postcentral gyrus(BA5)(65,-13,35),Fusiform gyrus(BA18)
(25,-95, -20) ta Cuneus(BA19) (-30,-90,30), a B anbcal-
pianasoHi — y MFG (BA11) (-35,60,-10), SFG(BA11) (-
15,65,-15), IFG(BA45) (60,20,20), ITG(BA20) (65,-20,-20)
Tta Postcentral gyrus(BA1) (55,-20,55) (pwuc. 1). Ounoni
aKTMBHOCTI CBigYMINN MpOo BKIIIOYEHHST NPOLECiB BUSIBMEHHS
uineoBux ctumyniB  (rlIFG), mucneHoro ysBneHHA Ta
nnaHyBaHHa MOTOpHOI Bignosiai (rMTG) [7], opraHisauii 1
BMKOHaHHA pyxiB (rPostcentral gyrus Ta rSupramarginal
gyrus), YyarogxeHux i3 6asoBowd 06poGko  30pOBOI
iHpopmauii (rCuneus Ta IFusiform gyrus), y3aromkeHicTio



ISSN 1728-2748

BIONOrIA. 1(75)/2018

~ 53 ~

AopcanbHOro Ta BeHTpanbHoro 3oposux notokis (rIFG) [19]
Ta iHTerpauielo OKpeMux enemeHTiB Yy uinicHuin obpas
(rITG). Mpuyomy 6yno 3anyyeHo BepbanbHi npouecu
NPUAHATTA pPIlLUEHHsI, BMKOHaB4Yoro koHTpono (IMFG) Ta
KoopAMHaLii noBediHkM i3 ceHcopHoto cuctemoto (ISFG).
Takmm 4YMHOM, NpPW 3AINCHEHHI NPOCTOI CEHCOMOTOPHOI
peakuii B 0OCTEXyBaHMWX KOHTPOMBHOI TrPynu akTUBHO
3any4yeHi MO3KOBi NpoLecu BUSBMEHHS LINbOBUX CTUMYNIB,
MUWUCMEHOrO YsIBMEHHS Ta MraHyBaHHA MOTOPHOI BianoBigi
Ta ii BUKOHaHHS, siki Oynu y3rogxeHi i3 6a3oBoto 06pobkoro
30poBOi iHOpMaLii Ha OCHOBI iHTerpauii gopcanbHuX i
BEHTPaNnbHNX 30POBMX MOTOKIB Ta OKPEMWUX EIIEMEHTIB Y
uinicHui obpas. Mpu UbOMYy TakoX Oyno 3anyyeHo
BepbanbHi Npouecyu MPUAHATTA pIllEHHS, BUKOHABYOro
KOHTPOMO Ta KoopauHauii noBefiHkn Ha OCHOBI 0GpPO6KM
NOTOYHOI CEHCOPHOI iHhopMaLlii.

Ha BigMiHy Big rpynu koHTpons y rpyni 6inyis i3 UMT
Oyno BUSABMEHO OUMNOMI aKTUBHOCTI B AeNnbTa-Adiana3oHi B
MFG (BA11)(-35,65,-15), IFG (BA45)(-50,45-10),
MTG (BA21) (-65.-50,-5), MTG (BA21) (70,-25,-10),
MOG (BA19) (-20,-100,5) Ta Cuneus (BA18) (5,-100,15), y
TeTa-gianasoHi — MFG (BA11) (-5,65,-15), SFG (BA11)
(-15,65,-15), IPL (BA39) (50,-65,-45), MOG (BA18)
(-25,-95,0), Cuneus (BA18) (15,-100,15), a B anbdal-
pianasoHi — y MFG (BA11) (-5,65,-15), SFG (BA11)
(20,65,-15), Cuneus(BA18) (-10,-100,-15), MOG(BA37)
(55,-70,0), IPL (BA39) (-40,-65,45) Ta MTG(BA21) (70,-25,-
10) (puc. 1). Mpwn 3giicHeHHi NCMP y 6inuis i3 YMT 6yna
aktneoBaHa lIFG, a He rIFG, wo cBiguMno npo 3any4eHHs
CeMaHTU4HUX npoueciB A0 aHanisy 30poBoi iHdopmaLii,
rISFG (a He rlFG) — pgo skoi HagxoauTb BidyanbHa
iHdbopmaLia Tinbkn 3 gopcanbHOro 30poBoro MoToky [19].
Kpim Toro, y Hux 6yno 3anyyeHo 3oHu lIPL (akTuByeTbCs B
MOBHMX 3afjadvax i3 (OKYyCOM Ha CEeMaHTU4YHUX Ha
oHomoriyHmx npobnemax) Ta rlIPL (Mae cunbHWI 3B'A30K i3
BidyarnbHUMWN 30HaMK, MPEMOTOPHUMMW, COMaTOCEHCOPHUMMU
obnactamu, 6epe yyacTb y NigroToBKM PyxoBUX akTiB) [4].
3asHayumo, wo 3oHa MOG — ue KOMMJieKcHa 30Ha, Lo
3aiMaeTbCs pisHUMK yHKUisMU. BoHa Gepe yyacTb y Mo-
BHUX CXemax, BidyanbHiln cxemi, Bkroyaoun 3oHy BA18, a
TakoX Yy AesKUX BUKOHABYMX (PYHKLIAX, SIKi CYTTEBO MOB'S-
3aHi i3 npedpoHTansHMK obnactamu. 3oHu rSFG Ta ISFG
6epyTb yyacTb Yy KOHTypi 06pobku 30poBoi iHdopMaLii B
BA18/19 [5]. Lle cBigunTb npo KoopAuHauilo npouecis
NPUAHATTS PiLLEHHS He TiNbKKM i3 CEHCOPHOH iHhopmMauieto,
ane i npo BepbanbHUMU KOHTPONb nNpu (OOPMYBaHHI
BiANoBiAi, TOGTO KOMMNEHcaUiViHi MexaHi3amu y Ginuis i3 YMT
npu 3giicHeHHi NCMP  BuknukanyM MOCUNEHHST BHECKY
BepbanbHO-CEMaHTUYHUX MPOLIECIB, aKTMBALLil0 NPOoLECIB Y
30pOBIli KOPi Ta MapieTiNbHIN, i3 BUKOPUCTAHHSM iCHYIOUNX
NOKarnbHWUX B3aEMO3B's3KIB.

TakMM YMHOM, MOXHA NPUMYCTUTU, LIO BUMAZIHHA Y
GinuiB i3 UMT dpoHTO-napieTanbHOI B3aemogii npu 3ginc-
HEHHi MpPOCTOi CEHCOMOTOPHOI peakuii KOMMEHCYETbCS
Oinbll eheKTUBHUM BKMHOYEHHSM KipKOBMX 30H MO3KY, SKi
noe's3aHi i3 BepbanbHUMKM MpouecaMnm CEMaHTUYHOro
aHanisy 30poBoi iHdopMaLii, sika Haaxoamna nepeBaxHo i3
popcanbHoro wnsxy i obpobku. lMpu ubOoMy 3aMicTb
BMLLIOro KOHTPOJO TaKoi peakLii 3 60Ky dpoHTanbHoI kopw,
KOHTPONb MOTOPHOI BiAnoBigi, Mmoxnueo, 6epyTb Ha cebe
BULLi acoLiaTUBHI 30HN NOpPIiETanbHOI KOpU.

BucHoBku. He Oyno BUSIBNEHO 3HauyyLiMX BigMiHHOC-
Ten y JIMN MCMP Mmixx KOHTPOMnbHO rpynoto Ta rpynoto Oil-
uig i3 UMT npm 34ilNCHEHHI NPOCTOI CEHCOMOTOPHOI peakLii.
Y KOHTPOMbHI rpyni 6yno po3KpuMTO CKOOPAWHOBAHY CUC-
TEMY BUSIBMIEHHS  LiNbOBOro  CTUMYINY,  MMWCIEHOro
YSIBNEHHS, NriaHyBaHHS, 34iNCHEHHS MOTOPHOI BignoBiai Ta
KOOpAMHaUii NOBEAiHKM i3 CEeHCOPHOK CUCTEMOI nif
KOHTponem dpoHTanbHOi kopu. Y rpyni Ginuis i3 UMT 6yB

BUSIBNEHUN MiXNIBKYbHUIA B32EMO3B'A30K y
COMaTOCEHCOpHI Kopi, a o peanidadii NNCMP 6inbLuoto
Mipoto 6yrno 3any4yeHo 30poBY Ta NapieTanbHy 30HU MO3KY.
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YHL "UHcTUTyT GMOnorum 1 MeauuuHbI”,

KneBckui HaumoHanbHbIW yHuBepcuteT umeHu Tapaca LLleBuyeHko, Kues, YkpauHa,
B. KanbHui, a-p 6uon. Hayk, npod.

'Y UHcTtutyT MeguumHbl Tpyaa um. 0. U. Kynanesa HAMH YkpauHbi, KueB, YkpauHa

OCOBEHHOCTW MEXMONYLWAPHOIO B3AMMOAENCTBUA B FOJIOBHOM MO3I'E
BOMLIOB C YEPEMNHO-MO3roBbIM1 TPABMAMU
MPU OCYLWECTBJIEHUM NPOCTOU CEHCOMOTOPHOU PEAKLIMA

B o6cnedoeaHuu npuHsiiu yyacmue 16 do6poeosibyee-MyX4uH, npaswu, eo3pacmom 18-21 200, 6e3 xanob Ha 30opoebe — cmyoOeHMbl
KHY umeHu Tapaca LllesyeHko (koHmposnbHas 2pynna) u 16 do6poeonbyes-MyK4uH, nNpaswu, 8 eo3pacme 27-43 200a, 80eHHOCyKawjue, NMPUHU-
maeswue yyacmue e 6oeebix delicmeusix Ha 80CMoOKe YKpauHbl U nosiyqusuiue yepernHo-mo32oeblie mpaembl (YMT), e danbHeliwem — 6olybi ¢ YMT
— nayueHmsi 'Y UnHcmumym meduyuHbl mpyda um. 0. . Kyndueea HAMH YkpauHbl. 33I-uccnedosaHue, Ko2epeHmMHbIU aHanu3 u aHanus ouno-
neli akmueHOCmMu 20/108HO20 MO32a foKa3asu, Ymo fpu ocyuwjecmesieHuu npocmoli CeHCOMOMOPHOU peakyuu y o6credyemMbiX KOHMPOsIbHOU
2pynnbl aKmueHO 808J1€KalOMCs1 MO3208bI€e MPOUECChI 8bIsIBIIEHUS Uesle8blX CMUMYJI08, MbIC/IEeHHO20 npedcmassieHus u niaHuposaHusi MOmop-
HO20 omeema u e20 8bIMoJIHEHUsl, Komopble 6bliu coz2nacoeaHbl ¢ 6azoeoli o6pabomkoli 3pumenbHOl UHhopMayuu Ha OCHo8e UHMezpayuu ee
omaesnibHbIX 0OpcanibHbIX U 8eHMPasibHbIX MOMOKO8 U omdesibHbIX 3/IeMeHMoe 8 UyesloCmHbIl o6pa3. [lpu amom makxe 6binu 8oesieyeHbl eep-
6anbHble NPoyecchl MPUHSAMUS peweHusi, UCMIOTHUMEeIbHO20 KOHMPOJIsi U KoopOuHayuu noeedeHusi Ha ocHoee o6pabomku mekKyujeli CeHCOPHOU
uHgopmayuu. 3mo noseosisiem npPednosoKums, 4mo y obcrnedyeMbiX KOHMPOAbHOU 2pynnbl NpU ebINo/IHeHUU makux 3ada4 ¢ghopmupyromcsi
coziacoeaHHble (hpoHMo-napuemarbHbie Helipocemu pa3su4yHo20 Macuimaba Ansi o6Hapy)XeHuUsl yenu, n1aHuUpo8aHusl U ebINOJIHEHUs 80/1e8020
deuxeHusl Npu OOMUHUPYOWeM KOHmposie ¢hppoHmasnbHol kopbl. Y 6olyoe ¢ YVMT npu ebinosniHeHUU makol peakyuu ebIsiesisiemcsi Mexmnosywap-
Hasi 83auMOCE8si3b 8 COMaImMoCeHCOPHOU Kope rpu OMUHUpYyouwell posiu 8 ee peasiusayuu 3pumesibHol u napuemanbHol 30H Kopbl. [TockonbKy y
o6cnedyeMbix obeux 2pynmn He 6b110 8bIsSI8IEHO 3HAYUMbIX Pa3uYuli 8 JameHMHbIX nepuodax npPocmoli CeHCOMOMOPHOU peakyuu, MOXHO npeod-
nonoxums, Ymo ebinadeHue y 6oluyos ¢ YMT ¢ppoHmo-napuemanbHo20 e3aumodelicmeusi Npu ee ocyujecmesieHUU KomrneHcupyemcsi 6osnee
aghghekmueHbLIM 8KITIHOHEHUEM KOPKOBbIX 30H MO32a, C8s3aHHbIX C 8epbasibHbIMU npoyeccamMu ceMaHmMuyecKo20 aHau3a 3pumesnbHol uHgopma-
yuu, nocmynaswel npeumMyw,ecmeeHHo u3 dopcasibHoO20 nymu ee obpabomku. [pu 3momM emMecmo 8bicwe20 KOHMPOJIsi makol peaKyuu co cmo-
POHbI (hpoHMasnbHoU Kopbl, KOHMPOJIb MOMOPHO20 OMmeema, 803MOXHO, 6epym Ha cebs1 8bicwue accoyuamueHbie 30HbI napuemasnbHOU KOpbl.

Knroyeenle crioea: npocmasi ceHcomomopHasi peakyusi, 93, kocepeHmHbIli aHanu3, LORETA, YepenHo-Mo3208asi mpaemMa, CeHCOMOMOpPHasi Kopa.
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Taras Shevchenko National University of Kyiv, Kiyv, Ukraine,
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FEATURES OF INTERHEMISPHERIC FUNCTIONAL CONNECTIVITY
IN THE BRAIN OF MILITARY MAN WITH TRAUMATIC BRAIN INJURY DURING THE REALIZATION
OF A SIMPLE SENSORIMOTOR REACTION

This study involved 16 male volunteers, right-handers, ages 18-21, without complaints of health — students of Taras Shevchenko National
University of Kyiv (control group) and 16 male volunteers, right-handers, aged 27-43, military men who took part in the operations in the east of
Ukraine and have craniocerebral injuries (CCI), later — military men with CCI — patients of the Yu. I. Kundiyeva Institute for occupation health NAMS
of Ukraine, Kiev. EEG-study, coherent analysis and analysis of brain activity dipoles showed that in the realization of a simple sensorimotor
reaction in the control group, the processes of target detection, mental imagery and planning of the motor response, organizing and performing
movements that were consistent with the basic processing of visual information, dorsal and ventral visual streams and the integration of separate
elements into a integral image. At the same time, verbal decision-making processes, executive control and coordination of behavior were also
involved, based on the processing of current sensory information. Thus, the control groups were matched with coordinated front-parietal neural
networks of different scales for the target detection, planning and execute volitional movements with the dominant control of the frontal cortex. In
the military men with CCI, an interhemispheric relationship was found in the sensorimotor cortex with the dominant role in the realization of a
simple sensorimotor reaction of the visual and parietal cortical areas. Since there were no significant differences in the latent periods of a simple
sensorimotor reaction between the control group and the group of military men with CCI, it can be assumed that the loss of front-parietal interaction
in the military men with CCl was compensated for its realization by more effective inclusion of cortical brain zones associated with verbal
processes of semantic analysis of visual information, which came mainly from the dorsal visual stream. In this case, instead of the higher control of
such reaction from the frontal cortex, the control of the motor response may be assumed by the higher associative zones of the parietal cortex.

Keywords: simple sensorimotor reaction, EEG, coherent analysis, LORETA, traumatic brain injury, sensorimotor cortex.
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3ANEXHICTb KIJIbKICHOIO BMICTY OKCANATOErPAQYBAJIbHUX BAKTEPIA
Y ®EKANNTbHOMY BIONTATI LWWYPIB BiA KINIbKOCTI OKCAINATIB Y PALLIOHI XAPYYBAHHA

MopyweHHs1 y cknadi Mmikpobiomu Kuwe4HukKa, a came — 3HUXEHHS1 MiKpoop2aHi3mie, 30amHux memabonizyeamu okcanamu,
€ 00HUM i3 OCHOBHUX ¢hakmopie po3sumky 2inepokcasnypii. Memoro daHoz2o AocnidxeHHs1 6ys10 eU3HaYUMU KiflbKicmb OKcasiam-
dezpadyeanbHux 6akmepil (OB) y ¢hekanbHOoMy 6ionmami pi3Hux eudie nabopamopHux meapuH i docsidumu 3anexHicms MiXx
Kinbkicmio okcanamy e pauyioHi xap4yeaHHs1 ma pieHem O[B. O6'ekmom docnidxeHHs1 6ye hekanbHUlU 6ionmam niddocnioHuUx
meapuH: 6e3nopodHux wypie (n = 12); wypie ninii Wistar (n = 12); muwet ninii BalbC (n = 12); kponie nopodu wuHwuna (n = 10).
Kinbkicmb OfJb eu3snavanu wnsixom 6akmepiosociyHo2o nociey Ha eucokocesnekmusHe cepedosuuje Oxalate Medium. lMpode-
MOHCMpoOBaHO 3anexHicmb emicmy okcanamodezpadyeasnibHux 6akmepili y ¢gpekanbHoMy 6ionmami ei0 eudy docnidxyeaHoi
meapuHu ma 3a nideuwjeHo20 emicmy okcasniamie y payioHi xap4yeaHHs. Y pe3ynbmami docnidxeHb eusiesieHo, Wo 8i0comok
meapuH, y sikux i3 ¢pekanbHoz20 6ionmamy eucieanucs OB, neeHoro Mipotro 3anexumsb 8i0 eudy docsidxyeaHoi meapuHu. Y
wypie ninii Wistar Of]b eucieanucb y 100 % meapuH, y 6e3nopodHux uiypie — 58 %, y muwel ninii Balb C — 42 %, y kponie nopo-
Ou wuHwuna - 7 %. Halb6inbwy kKinbkicmb okcanamdezpadyesanbHux 6akmepil y epami ¢hekanbHo20 6ionmamy eusiesieHo y
wypie nixii Wistar — Ig 6,12 + 0,63 KOE/2, y 6e3nopodHux wypie eoHa cmaHoeuna Ig 2,97 * 0,34 KYO/2, y muweli nidii Balb C - Ig
2,4 * 0,41 KYO/e. Halimenwy kinbkicmb Of]6 eusieneHo y kponie (Ig 2,1 + 0,5 KOE/2). licnsi 14-0eHHo20 esedeHHsi Na,C,0, (Mode-
JI08aHHSI 8UCOKOOKcanamHoi diemu) 6e3nopodHuUM wypaM peecmpyeasiu nocmymnoee nideuuieHHs1 kinbkocmi OB y 2pami ¢e-
KanbHo20 6ionmamy. 3a nepwi cim 0i6 sucokookcanamHoi diemu kinbkicmb OB y 2pami eunopo)xHeHb 3pocnay 57 % meapuH.
Yepes 14 0i6 — we y 25 % meapuH. 3azanom kinbkicmb Of]b 3a eucokookcanamHoi diemu 36inbwunaces Ha 0ea nopsioku. Teapu-
Hu, y sikux OfJb He eucieanuck npu nideuuwieHOMy pieHi oKcasamy y payioHi xap4yeaHHsl, MOXXymb 6ydu eiOHeceHi 0 nmomeH-

yitiHoT 2pynu pu3suKy po3eumky 2inepokcanypii ma ymeopeHHs1 okcariamHuXx KaMeHis.
Knro4yoei croea: okcanam, okcanamodezpadyeasnbHi 6akmepii, 2inepokcanypisi.

BcTtyn. OkcanaTu LWMPOKO PO3NOBCIOAXKEHHI Y Npupo-
Ai. B opraHiam nioguHuM BOHM HaOXOAATb MNEpPEBaXHO 3
keto. [lo NpoayKTiB i3 BUCOKMM BMICTOM OKCanaTHUX CO-
nev HanexaTb LWNWHAT, LWokonag, Oypsk, ropixu, cos,
pi3Hi sirogm Ta 6060Bi, NWeHWYHI BuciBkM Towo [1]. YmicT
okcanaTty 3a HOpPManbHOro pauioHy XapyyBaHHS CTaHo-
BUTb NpubnuaHo 80-120 mr/goby, i3 akux 6nunsbko 10 %,
SIK NPaBWIo, YCMOKTYETLCA Yepe3 TpaBHWUIA TPakT, pellTa
BMBOOMTbCA pa3oM i3 ceveto [2, 3].

MoTpanuBLuK B opraHi3am, okcanaTtHi coni 3gaTHi 3B's3y-
BaTUCb 3 KaTioHaMW KanbLito, Kanito, HaTpitlo, marHiio i B
pes3ynbTaTi yTBOpPIOBaTU KpUCTanu BiAMOBIOHUX OKcanaris.
OkcanaTHo-KanbLieBi kameHi cTaHOBNATbL 6nmn3bko 70 % i3
yCiX TUMIB HUPKOBMX KaMEHIB i € HanTBepAilwmMMun i3 HuX. Lli
KOHKPEMEHTWN HAaKOMWUYYIOTbCS B KULLEYHMKY Ta HUpKax i
nNpu3BOAATb A0 PO3BUTKY Pi3HUX 3ananbHUX 3aXBOPHOBaHb,
Takux, SK rinepokcanypis (eKckpeuis okcanaTiB i3 ceyer
6inbwe 0,45 mmonb/goby) [4, 5].

Bnusbko 50-80 % okcanaTty meTabonidyeTbCsi 3a paxy-
HOK okcanataerpagyBanbHux 6akrepivi (OB) HopmobioTu
KuweydHuka [6]. Lli 6akTepii BUSBNSAOTL CUMBIOTUYHI BigHO-
CVHM 3 OPraHiaMOM JIOANHW LUNSAXOM 3HMKEHHS abcopOuii
okcanaTiB y MPOCBITi KULLEYHMKA 3 NoAanbLUUM 3HUKEHHSIM
X KOHUeHTpauii B nnasmi n ceuvi [7]. BignosigHo, nopyLueH-
HS y cknagi MiKpobioTU KULLEYHMKE, @ camMe 3HMKEHHS MiK-
poopraHiamiB, 3gaTHUX meTabonidyBaTu okcanaTtu, € og-
HUM i3 OCHOBHUX (paKTOpPIB PO3BMTKY rinepokcanypii.

UucenbHa KinbKicTb LMx GakTepi yMOBHO NOAINSETLCS
Ha ABi rpynu: "3aranbHi okcanotpodwu”, Ski BUKOPUCTOBY-
I0Tb OKcanaT Ha [OoAaToK A0 iHWMWX [Xepen Byrnewwo
(Lactobacillus ta Bifidobacterium Ta iHWi) i "cneuyndiyHi
oKkcanoTpodun" — BUKOPUCTOBYIOTb OKCcanat sk €QuHe oxe-
peno Byrneuto Ta eHeprii (Oxalobacter formigenes) [8].

YpaxoByloun 3HayYeHHs gieToTepanii Ans nauieHTiB 3i
CXWIBHICTIO 0 CeYokaM'siHOi XBOPOOW, akTyanbHUM € nu-
TaHHSA WOAO B3aEMO3B'A3KY MiX KifbKICTIO okcanaty B Ai€Ti
Ta BMICTOM okcanatgerpagyBanbHux bakTtepin. Tomy me-
TOK LIbOro JocnigkeHHs 6yno BusHaumTu kinbkicte OB y
hekanbHoMy BionTaTi pisHMX BUAIB NabopaTopHMUX TBapuH
i JOCNigMTN 3anexHICTb MiXK KINbKIiCTIO oKcanaTty B pauioHi
xap4yyBaHHs Ta piBHem O[b.

Martepiann i metoau. OG'ekTom pocnimkeHHs OyB
yMiCT okcanataerpagyBanbHux 6akrepini (OOB) y dekanb-
Homy GionTaTi nigoocnigHMx TBapwH: Ge3NOpOoAHMX LLYpiB
camuis (n = 12); wypis camuiB niHii Wistar (n = 12); muwen
camuie niHii BalbC (n=12); kponis nopoau LWuMHWHUNA
(n =10). TBapuHM yTpMMyBanuCb y CTaHOAPTHUX YMOBax
giBapito HHL| "IHcTuTyT Gionorii Ta meauMuuHn". TBapuHu
nepebysanu Ha cTaHA4apTHOMY paLiOHi Xxap4yBaHHS 3 Birlb-
HUM goctynoMm o Boau. Kinbkicte OB BM3Hauyanu wwns-
xoMm 6akTtepionoriyHoro rnubuHHoro nocisy 0,2 mn 10-
KpaTHMX po3BedeHb dekanbHoro GiontaTy Ha BMCOKOCene-
kTmBHe cepeposue Oxalate Medium (r/n): KzHPO4 - 0,25,
KH2PO4 — 0,25, (NH4)2S04 — 0,5, MgS04:7H20 — 0,025,
CH3COON - 0,82, gpixmxoBui ekctpakt — 1,0, pe3asypuH
— 0,001, Na2COs — 4, L-unctein-HCI — 0,5, Trace element
solution SL-10 — 1 mn i3 HacTynHum cknagom Ha n: HCI
(25 %; 7,7 M) — 10,00 mn, FeCl2 x 4H20 — 1,50, ZnCl2 —
70,00 mr, MnCl2 x 4H20O — 100,00 mr, H3BOs — 6,00 wr,
CoClz2 x 6H20 — 190,00 mr, CuCl2 x 2H20 — 2,00 wr,
NiCl2 x 6H20 — 24,00 mr, Na2MoO4 x 2H20 — 36,00 mr; Ta
Na2C204 -5 (HBIT "AJIb®APYC", M. KniB), sk eguHe oxe-
peno Byrneu Ta eHeprii. KynbTMByBaHHA npoBoaunu 3a
aHaepoObHunx ymoB npu 37° C, 5 pi6. YpaxoByBanu Lwitamu
i3 BUOUMMMMW 30HaMW KNiPEHCY HAaBKOMO KOSOHIN.

Okcanar-3baradeHy AieTy mMogenioBanu LUMSXOM ne-
popanbHoro BBefdeHHs Na2C20s GesnopogHum Lypam
camuysam (n=12) y gosi 2 mr/kr (0,005 Na2C204 /5 mn
(hisionoriyHoro posyuHy) ynpogosx 14-tu gHis [9, 10].
®ekanii 36upann Ha BocbMy Ta 15-Ty poby Big noyartky
€KCMepuUMEHTY i BUCiBanu y TPbOX MOBTOPHOCTSIX Bif, KOX-
Hoi TBapuHu. KoHTponem cnyxuB cekanbHUA maTtepian,
3ibpaHnii y nepwun [eHb eKCnepuMeHTy, A0 noyaTtky
BBEAEHHS HaTpilo okcanary.

CraTtuctuyHy o6pobky pesynbTaTiB AOCMiOXKEeHHS Mpo-
BOAMMM 3a ponomoroio nporpam "Statistica 6.0" 3 ypaxy-
BaHHSM MEPEeBipKM MOKA3HWKIB HA HOpMaribHWA pPO3nogin
3a Tectom Komnmoroposa — CmipHoBa. 3a ymMOB HOpmarnb-
HOro PO3noainy ouiHBanu cepefHi 3Ha4YeHHs NMOKa3HWKIB
(M) Ta cepegHe kBagpaTUYHE BiOXUMNEHHS.

Pe3synbTtatu Ta ix o6roBopeHHs. Y pesynbTati 6ak-
TepionoriyHoro gocnigxeHHs dekanbHoro GionTaTy TBa-
pvH, Wwo nepebysanu Ha cTtaHgapTHin gieti, OB Buasne-

© AxyneHko |., Cteubka B., Ceprinuyk T., TonctaHoBa I'., CtenaHoBa H., 2018



~ 56 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

Hi y BCiX AocnigxyBaHux rpynax (Liypi, MuLi, Kponi). Tammn Niv Palgi et all. (2008), saki nokasanu cyTTeBY pi3HK-
100 % HaseHicTe O[lb 3apeecTpoBaHa nuwe Yy LWypis LI0 Y BiACOTKOBOMY CniBBigHOLWEHHI HassHocTi OB y
ninii Wistar (puc. 1). Hawi gaHHi kopentotoTs i3 pedynbTa- 6e3nopogHunx Ta niHinHMX wypis [11].
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Puc. 1. KinbkicTb TBapuvH, y AKMX BUSIBNIEHO OKcanaTtaerpagyBanbHi 6akTepii

Mpw aHanisi kinbkicHoro Bmicty OB y rpami BUNOpOX-
HeHb Gyno nMokasaHo, WO HanbinbLia iXHSA KinbKiCTb y Ly-
piB niHii Wistar (Ig 6,12 + 0,63 KYO/r). Y TBapuH iHLIMX

rpyn kinbkicte OB konuBanacb y mexax Ig 2,1+0,4 —
2,97 + 0,25 KYOIr (puc. 2).
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Puc. 2. Kinbkictb (M+m Ig KYO/r) okcanatgerpagyBanbHux 6akrepin
Y Pi3HUX rpyn TBapwH

YyacTtb MikpoGioTn y gerpagauii okcanaTy € goBsege- pobioTol 3BMYaAMHMX LIYpiB BigbyBanack HopManisauis
Hoto. 30kpema, MPOoAEMOHCTPOBAHO, WO Y FTHOTOBIOHTHUX piBHSA okcanaTHy [12].
LypiB KiNbKiCTb OKcanaTy, Lo BWUAINSETbCH i3 cedeto Ta Y Ton Xe 4ac 3anuaeTbCs HeLOoCTaTHbO BUCBITNE-
dekanisaMmn, 3HayHo nepesuLlye Di3ioNoriyHi NOKa3HUKM. HUM NUTAHHSA NPO Te, KoMK Ta SKMM YMHOM BiAOYyBaeTbCSA
Mpy KoMoHi3auii X IXHbOrO KULLEYHUKY (heKarnbHO Mik- KonoHisauis kuwedHnky OOB [13] Ta Ak iXHSA KinbKicTb

3anexnTb Big AIiETK.
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Ona pocnimpkeHHs 3miH ymicty OB Big KinbKocTi okca-
nary B pauioHi xapyyBaHHA Hamu 6ynu obpaHi 6e3nopoaHi
wypu (n = 12), y SIKMX 3a 3BUYANHOro paLioHy xap4yBaHHsI
O[b sucianuck npnbnusHo y 50 % TBapuH.

Y xopi ekcnepumeHTy 6yno BCTAHOBMEHO, WO nepopa-
neHe BBeaeHHs NaxC204 (2 Mr/kr) ynpodoBX cemu [HiB
npu3sogunno Ao 36inblieHHs kinbkocTi OOB y 57 % wypis,
y 43 % — He Buknukano 3mid (tabn. 1).

Ta6nuys 1. AuHamika 3MmiH kinbkocTi OOB y chekanbHoMy GionTaTi 6e3nopoaHux wWypiB (n = 12)
3anexHo Big TpuBanocTi BBegeHHs1 Na,C,0,4 (2 mr/kr, per os)

Kinekictb OB (Ig KYO/r)
Ne TBapuHu Tpuanictb yBeaeHHsi Na,C,0, CTOCOBHO NMOKa3HUKIB Y KOHTpoORi

[o noyaTty BBeAeHHs (KOHTponb) 7 gHiB 14 pHis
1 3,340,05 5,1+0,07 6,6+0,09
2 3,8+0,08 4,3+0,06 5,7+0,05
3 <1 <1 <1
4 2,640,03 3,440,05 2,840,07
5 <1 <1 <1
6 2,140,06 4,2+0,04 5,4£0,05
7 <1 <1 <1
8 <1 <1 <1
9 3,1+0,02 4,6+0,05 4,2+0,04
10 3,540,07 5,240,08 4,6+0,03
11 <1 <1 2,2+0,08
12 2,4+0,06 2,740,04 2,940,06

Mtm?* 2,97+0,25 4,21+0,37* 4,39+0,59*

Mpumitka: *p < 0,05 Woao NokasHKKIB Y KOHTPON;

# — ypaxoByBanu nviie TUX TBapuH, y sikux sBucisanucb O[b.

Y pesynbTaTi 36inblUeHHS okcanaTty B pauioHi xapuy-
BaHHsA LIypiB cepedHE 3HayeHHs abCcomnTHOI KiNbKiCTb
OOb 3pocna mamke B 1,5pasm Ig 4,21+ 0,37 KYO/r
(p < 0,05) MOpPIBHAHO i3 KOHTPONBHMMMK MOKa3HWKamu Ig
2,97 + 0,25 KYOIr.

36inbweHHa TpmBanocTi BBeAeHHss Na2C204 o 14-tu
OHiB Np13Beno Ao noganbLuoro 36inbweHHs kinbkocti OB
y dhekanbHoMy GionTaTi nuwe y 25 % TBapuH.

Takox cnig nigKpecnutu, Wo 3acTOCyBaHHS BUCOKOOK-
canaTHoi AieTn npusseno Ao cTuMmynioBaHHa pocty OB
nviwe y ofHiel TBapuUHW CTOCOBHO M'ATW TBAPWH, Y SKUX Y
koHTponi OB He Gyno BusiBNeHo. Takum YMHOM, cepenHi
3HayeHHs abcontoTHOI  Kinbkocti OB  ctaHoBWUno
4,39 £ 0,59 KYO/r (p <0,05) i BiporigHo He Bigpi3HANOCH
B, abCcontoTHMX 3HayeHb KinbkocTi OB Ha cbomy Ao6y.

3pocTaHHs cepefHix nokasHukiB kinbkocTi OOB Ha 1T
dekanin MoXHa MNOSICHUTU 30iNbLUEHHAM HaAXOMAXKEHHS
3anexHiCTb KiMbKOCTI OKcanaTtgerpagysanbHuX OGakTepin
Bif} KINbKOCTI okcanaTiB y pauioHi xap4yyBaHHSA Mae€ iHAUBI-
AyanbHUI xapaktep i 0CobuHM i3 HU3bkMM ymictom OB
abo ix BigCyTHICTIO MOXYTb GYTU BiAHECEHi 4O NOTEHLiNHOT
rpynu pusmky po3BUTKY rinepokcanypii Ta BUHUKHEHHSI OK-
canaTHux KameHiB

BucHoBKN. 1. YCTaHOBMEHO BMAOCMEUUIYHY 3anex-
HICTb KiNbKOCTI okcanaTtaerpagyBanbHux y nabopatopHux
TBapWH, WO nepebyBatoTb Ha CTaHAAPTHOMY pauioHi xap-

YyBaHH4. Kinbkictb bakTepin CTaHOBUTb 42 %
(g 24+0,7KYO/r) 'y 3popoBux muwen, 58 %
(g 2,97 + 0,25 KYO/r) y 6esnopogHux wypie, 100 %

(g 6,12+ 0,63 KYO/r) y wypis ninii Wistar i 3%
(g 2,1+0,4 KYO/r) — y kponiB. 2. 3anexHicTb KinbKOCTi
okcanaTaerpagyBarnbHUX GakTepiii Big pauioHy xap4yBaH-
HA Mae iHaveidyanbHUN xapaktep. CepefHi NOKasHUKM
BMICTy okcanataerpagyBanbHux 6akTepii 4OCTOBIPHO 3po-
ctanu npu wopeHHomy nigsuwieHoMy BmicTi Na2C204
(2 mr/kr) y pauioHi xapyyBaHHs 6€3nopoaHuX LLypiB.
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WU. AkyneHko, acn., B. Cteukas, ctya., T. Ceprumnyyk, kaHa. 6uon. Hayk, I. TonctaHoBa, o-p 6uon. Hayk

KneBckuin HaumoHanbHbIW yHMBepcuTeT MeHu Tapaca LLeBueHka, KueB, YkpauHa,

H. CtenaHoBa, Ao-p mea. Hayk

FocynapctBeHHOe yupexaeHue "UHcTUTYT Hecpbponormm HaumoHanbHON akageMumM MeauLIMHCKNX Hayk YkpauHbl”, KueB, YkpavHa

3ABMCUMOCTb KONIMYECTBEHHOIO COCTABA OKCANATAEMPAAUPYIOLLUX BAKTEPUIA
B ®EKAJIbHOM BUONTATE KPbIC OT KOJINYECTBA OKCAJIATOB B PALUUOHE NMUTAHUA

HapyweHus @ cocmaee Mukpobuomsbl Kule4YHUKa, a UMEHHO — CHUXXeHUe MUKPOOpP2aHU3MO8, CloCO6HbIX Memabosiu3upoeams OKcasamel,
sien1iemcsi 0OHUM U3 OCHOBHbIX (hakmopoe pa3sumusi a2unepokcanypuu. Ljenbio daHHo20 uccnedosaHusi 6b110 onpedenumb KOJIU4YeCME8O OKca-
namadeepadupyrowyux 6akmeputi (Ofb6) e ¢hekanbHoM 6uonmame pa3Hbix 8uA08 1abopPamMoOPHbIX XUBOMHbIX U Uccriedogamb 3a8UCUMOCIMb MEX-
Jy Ko/luyecmeoM oKcaslama 6 payuoHe numaHusi u yposHem Of]6. O6bekmom uccnedogaHusi 6bin1 hekanbHbIlU 6uonmam nodonbIMHbIX Xugom-
HbIXx: 6ecrnopodHbix Kpbic (n = 12); kpbic nuHuu Wistar (n = 12); mbiwel nuHuu Balb C (n = 12); kponukoe nopods! wuHwunna (n = 10). Konuyecmeo
Ofb onpedensinu nymem 6akmepuosio2u4ecKo20 noceea Ha ebicokocesiekmueHyto cpedy Oxalate Medium. B pabome npodeMoHcmpupoeaHa
3aeucumocmb codepxaHusi Of]6 e ¢hekanbHom 6uonmame om euda uccriedyemMbiX XUBOMHbIX U MPU Mo8bIWEHHOM codep)xaHuu oKcaslamose e
payuoHe numanusi. B pesynbomame uccnedosaHuli ebisiesIeHO, YMo MPOYyeHM XXUBOMHbIX, ¥ KOMOPbIX ¢ ¢hekanbHO20 6uonmama eucesasnuch
0O/[lb, e onpedeneHHol cmeneHu 3asucum om euda uccredyemMozo xueomHozo. Y kpbic nuHuu Wistar OfJb euceeanuck y 100 % Xu8omHbiIX, y
6ecrnopodHbIX KpbiC — 58 %, y mbiwel nuHuu Balb C — 42 %, y kponukoe nopods! wuHwunna — 7 %. Haubonbwee konudsecmeo Ofb e epamme
¢ekanbHo20 6uonmama obHapyxeHo y Kpbic nauHuu Wistar — Ig 6,12 * 0,63 KOE/2, y 6ecnopodHbiX KpbIC 3mMo noka3amesib cocmaensn Ig
2,97 * 0,34 KOE/2, y mbiwetli nuHuu Balb C - Ig 2,4 * 0,41 KOE/2. HaumeHbwee konu4ecmeo OJb ebissieneHo y kponukos (Ig 2,1 * 0,5 KOE/2). Mocne
14-0HesHo20 esedeHusi Na:C204 (ModenuposaHue ebICOKOOKCanamHol duemsi) 6€crnopodHbIM KpbiCaM pea2ucmpuposasu nocmeneHHoe nosbiwie-
Hue konu4yecmea OB e epamme hekanbHOo20 6uonmama. 3a nepebie ceMb CymMOK 8UCOKOOKcasamHol duemsi konudecmeo Of]b e epamme ¢heka-
nuii eospocna y 57 % xueomHbix. Yepes 14 cymok — ewe y 25 % xueomubix. Konusecmeo OB npu eucokookcanamuol dueme ygenuyunacb Ha
dea nopsidka. KueomHtnlie, y komopbix O[Jb He euceeanock nNpu NoebIWIEHHOM ypPO8HEe OKcaslama 6 payuoHe numaHusi, Mo2ym 6bimb OMHeCeHb! K
nomeryuanbHOU 2pynne pucka paseumusi 2unepoKcasypuu u ob6pa3oeaHusi OKcanamHbIiX KamHed.

Knioyeenbie crnosa: okcanam, okcanamadezpadupyrowue 6akmepuu, 2unepoKcanypusi.

I. Akulenko, PhD stud., V. Stetska, stud., T. Serhiychuk, PhD, G. Tolstanova, Dr.Sc.

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,

N. Stepanova, MD.

State Institution "Institute of Nephrology National Academy of Medical Science of Ukraine", Kyiv, Ukraine

DEPENDENCE OF QUANTITATIVE COMPOSITION OF OXALATE-DEGRADING BACTERIA
IN FECAL BIOPSY OF RATS ON THE QUANTITY OF OXALATES IN THE DIET

Changes in the composition of intestinal microbiota, namely the reduction of microorganisms capable of metabolizing oxalates, is one of the
main factors in the development of hyperoxaluria. The purpose of this study was to determine the quantity of oxalate-degrading bacteria in fecal
biopsy of different species of laboratory animals and to investigate the relationship between the amount of oxalate in the diet and the level of
oxalate-degrading bacteria. The object of the study was the content of oxalate-degrading bacteria in fecal biopsy of experimental animals: non-
breeding rats (n=12); Wistar rats (n =12); mice Balb C line (n =12); chinchilla rabbits (n=10). The quantity of oxalate-degrading bacteria was
determined by culture method on a highly selective Oxalate Medium. Current data shows that the content of oxalate-degrading bacteria in fecal
biopsy depends on the species of the animals and the high content of oxalates in the diet. In Wistar line rats, oxalate-degrading bacteria were found
in 100 % of the animals, in non-breeding rats — 58 %, in mice Balb C line — 42 %, in chinchilla rabbits — 7 %. The highest quantity of oxalate-
degrading bacteria in grams of fecal biopsy was found in Wistar rats — Ig 6,12 £ 0,63 CFU/g, in non-breeding rats — Ig 2,97 * 0,34 CFU/g, in mice Ig
2,4 £ 0,41 CFU/g. The least quantity of oxalate-degrading bacteria was detected in rabbits (Ig 2,1 £ 0,5 CFU/g). A 14-day administration of Na>C:04 to
non-breeding rats has led to an increase in the quantity of oxalate-degrading bacteria in fecal biopsy. During the first seven days of the high-oxalate
diet 57 % animals had increased the quantity of oxalate-degrading bacteria in a gram of feces. After 14 days, the further increase of oxalate-
degrading bacteria in a gram of feces was observed in 25 % animals. In general, the quantity of oxalate-degrading bacteria during high-oxalate diet
has increased by two orders. Animals with non-detectable level of oxalate-degrading bacteria in feces might be attributed to the potential risk group
of hyperoxaluria and the formation of oxalate stones.

Key words: oxalate, oxalate-degrading bacteria, hyperoxaluria
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A. AnekcaHppoB, acn., B. KoHonenbHIoK, kaHA. Gion. Hayk,
|. KomnaHeub, kaHA. Gion. Hayk, J1. OcTan4yeHko, Ao-p 6ion. Hayk
HHU "IHcTuTyT Gionorii Ta meauuuHn",
KuiBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LLleBuyeHka, KuiB, YkpaiHa

WNAX BIOCUHTE3Y CEPOTOHIHY B roniloBHOMY MO3KY LlYPIB
3A YMOB EKCNEPUMEHTANBHOIO OXXKUPIHHA,
BUKINTUKAHOIo oOBroTPMBAINNM YBEQEHHAM NMPOrECTEPOHY

OupiHHs — Halipo3noecroOxeHiwa KoMmnyieKkcHa npobriema 3i 30opoe'sim. CepomoHiHepziyHa cucmema Mo3Ky 6epe yyacmb
y HelipoeHOOKPUHHIU pe2ynsyil, a makox y peaynsauii psady nosediHkoeux yHKYii op2aHiamy. CepomoHiH € mediamopom amiH-
HOI npupodu, sikuli o00HO4YacHO eucmyrnae 8 poJli HelipompaHcMimmepa ma mKaHUHHO20 20pMOHY. Hatibinbwa kinbkicmb cepo-
MOHIHY cuHme3yembcsi y 20J108HOMY MO3Ky ma 12-nanil kuwuyi. Ik HelipompaHcMimmep cepomoHiH ennueae sik 6esnocepeod-
HbO, makK i onocepedkoeaHo Ha (hyHKUii 6inbwocmi knimuH 20/108H020 MO3KY. Ha ¢hyHKUioOHy8aHHs1 cepomOoHiHy ennueae xiHo-
quli cmameesuli 20pMOH rnpo2ecmepoH. OOHUM i3 eghekmie nNpozecmepoHy € me, W0 8iH 8UK/IUKAeE 36iNbWeHHs Macu Xupoeoi
mKaHUHU nid 4ac eazimHocmi. [Jloe2zompueasne eukopucmaHHs1 MPo2ecmepoHYy Npu 20pPMOHabHIl 3amMicHili mepanii Yu y cknadi
3acobie koHmpauenuii makox npuzeodums A0 36iNbWeHHsI Macu mina 3a paxyHOK XUpoeoi MKaHUHU.

Y OaHili po6omi 6ys10 susHa4eHo pieHi akmueHocmi pepMmeHmMie cepomoHiHepz2i4HOi cucmemu — mpunmogbaH-2iGpokcunasu,
mpunmogbaH-Oekapbokcuna3u i MmoHoamiHokcuda3u (MAO) ma koHuyeHmpauii mpunmodbaHy, 5-2iopokcumpunmodgbaHy, cepo-
MOHiHy ma 5-2i0pokcuiHGo/104Mmoeoi Kucsiomu y MO3Ky wypie 3a yM0O8 OXXUPIHHSI, 8UKJTUKAHO20 A0820MpuUBasluM yeeOdeHHSIM
npozecmepoHy. [JocniOxeHHs1 Noka3anu, wo emicm mpunmodgaHy, 5-2ziOpokcumpunmochaHy, CepOmMoOHiHy ma
5-2idpokcuindosioymosoi Kuc/iomu y MO3Ky Wypie 3a yMO8 OXUPIiHHS, 8UK/TUKaHO20 doe2ompusasiuM yeedeHHsIM npozecmepo-
Hy, 36inbwuecs NopieHsIHO 3i wlypaMu KOHMpoJsbHOI epynu. PieHi akmueHocmi mpunmogbaH 2iopokcunasu i MAO 3meHwunucs,
a pieeHb akmueHocmi mpunmodgaH dekapb6okcunasu — 36inbWUBCS1 y MO3Ky Wypie 3a YMO8 O)XUPIiHHSI, 8UK/TUKaHO20 doe2o0mpu-
8asluM yeedeHHsIM npozecmepoHy. Takum YuHoMm, y pe3ynbmami npoeedeHux 0oc/ideHb HaMu ecmaHoesieHo ducbanaHc y
cucmemi Memaboni3mMy cepomoHiHy e 20/1086HOMY MO3Ky Wypie, Mpu po3eUMKy 20PMOHa/lbHO20 OXXUPIiHHSI, iHOyKkoeaHo20 doe-
2ompusasniuM yeedeHHSIM MPo2eCcmepoHY, W0 Moxe ceidyumu npo 3any4eHHs1 hyHKUIOHyeaHHsI cepomoHiHepaiyHoi Helipompa-
HCMimepHOI cucmemMu 8 MexaHi3Mu po38UMKY OXKUPIHHS i CynymHix 3axeopro8aHsb.

Knroyoei crnioea: oXXupiHHSI, npo2ecmepoH, CePOMOHIH.

Betyn. MNotpeba y cnoxuBaHHi ixi 1 nigTpumka 6a-
naHcy Mix BuTpaToto Ta 36epiraHHsM eHeprii nepebyBatoTb
nig KOHTpOrem psay HEPBOBMX CUCTEM, BU3HAYHY porib Y
YHKUIOHYBaHHI SkMX Bigirpae cepoToHiH. CepoTOHIH
(5-rippokeun-TpunTtamin, 5-HT) cuHTE3yETLCS B LLEHTpanbHin
HEepBOBIl CUCTEMI Ta eHTepoxpomMadiHHMX KNiTUHaxX enite-
nito knwe4vHuka. CepoToHiH POPMYETLCS i3 amMiHOKUCOTH
L-TpunTodhaHy, 3aBOsSKN S5-TiAPOKCUNIOBAHHIO TPUNTOMaHYy,
i3 cbopmyBaHHAM 5-rigpokcu-Tpuntodany(5-HTP) (puc. 1),
Ta weuakomy aekapbokcunioBaHHio 5-HTP fo cepoToHiHy.

RALRUHHLT BPOCmip

Buympiwnsoiimunnui npocmip

Tpunrodan

Mepwa Ta niMiTyto4a WBMAKICTb peakuis rigpoKCUtoBaHHSA
KaTaniayetbca TpunTodaH-5-MoHookcureHasow (abo ria-
pokcunasot) (EC 1.14.16.4). Opyrunii (pepMeHT y CUHTESI
CepoTOHIHY — ue pJdekapbokcunasa  apoMaTU4HMX
L-amiHokucnoT, abo TpunTodaH-gekapbokcunasa
(EC 4.1.1.28) [7]. CnHTe30BaHWIN Yy CepaTOHEpPriYHNX Hen-
poOHax, CEPOTOHIH 36epiraeTbCcs y BE3uKynax 4O CBOro BU-
BiNlbHEHHs1. CEpOTOHIH, KW LUBUAKO HE BUBINbHAETLCS i3
KNiTUH, NEPeTBOPIETLCA Y S5-TiAPOKCUMIHAONOLTOBY KMCHOTY
3a gonomoroto hepmeHTy MoHoamiHokenaasn (MAO).

TPAHCHIOPTEP TPHIOTOhaHY
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Puc. 1. lLnax 6iocuHTe3y cepoToHiHy (Expert Reviews in Molecular Medicine C 2006 Cambridge University Press)
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Bigomo, L0 Ha aKTMBHICTb CEPOTOHIHY MOXe BNnuBaTu
XIHOYMI CcTaTEBMIN rOPMOH nporectepoH [6]. MporectepoH
— Le CTepOoifHWUA FOPMOH, KU BaXKNMBUWA ANs penpoayk-
TUBHOI (PpYHKLi, BariTHOCTi, MEHCTPYanbHOIo LMKy, eMOpi-
oreHesy Ta € HenpocTepoigom [1]. Kpim Toro, nporectepoH
— nonepenHvK aHaporeHiB Ta ectporeHiB. OCHOBHUM [xe-
penomM eHAOoreHHOro NpoAayKyBaHHsi MPOrecTepPoHyY € XKOBTE
Tino Ta nnaueHTa nig Yac saritHoOcTi [2—4]. CuHTe3 nporec-
TepoHy 36inbLUyeTbCS Nig Yac Ni3HiX eTaniB MeHCTpyarnbHo-
ro LMKy i KOHTPOMIOE piBeHb cekpeuii eHaomeTpiem. [lig
Yyac BariTHOCTI NPOrecTepoH BUKMNMKAE 30iNbLUEHHS KiNbKO-
CTi XMpoBOi TkaHWHWU. Kpim Toro, 6yno nokasaHo, o npu
NPOXOAXXEHHI FOPMOH 3aMiCHOT Tepanii Y1 JOBroTpMBanomy
3aCTOCYBaHHi KOHTpaLenTMBiB, O MIiCTATb NMPOrecTepoH,
3HaYHO 30iMbLUYETLCA Maca Tina 3a paxyHOK HaKOMUYEHHSsI
xupy [5]. 3rigHO 3 nonepeaHiMM OOCRIAXEHHSMU nporec-
TEPOH BUKIMKAE Taki HAcNigKM 3a paxyHOK BMMBY Ha HeW-
pOTpaHCMITEP CEPOTOHIH.

Tomy MmeToW [aHoOro AocnifpkeHHs Oyno gocnigutu
BMIVB OBrOCTPOKOBOIO BBEAEHHS MPOrecTepoHy Ha CTaH
YHKUIOHYBaHHS LWINAXY 6iOCMHTE3Y CEPOTOHIHY.

Matepianu i MeToau pocnigxkeHHA. [Jocnign nposo-
OUNM  Ha camkax O6innx HeniHiiHuMX LWypiB  Macow
165+ 10 r. P03BUTOK €eKCNepuUMEeHTanbHOro OXUPIHHA Yy
nigaocnigHMX TBapwH BiATBOPIOBaNU LUMASXOM MigLWIKIPHOroO
BBEOEHHsI MacrnsiHoro posdmHy nporectepoHy (biodapma,
KwiB, YkpaiHa) 3 pospaxyHky 10 mr Ha 1 kr macw Tina npo-
TArom 28-mu Ai6. KOHTponbHy rpyny CTaHOBUNW LLypw,
SKMM Yy TOMY camMOMy Bili MigWKIpHO BBOAMAWM Ofit0, SKY
BMKOPUCTOBYBanNu Ansi po3BefeHHsA NporectepoHy. Teapu-
HM Oynu po3gineHi Ha ABi rpynu: 1 — KOHTpONbHa rpyna
lypiB; 2 — rpyna LwypiB, SKUM yBOOAWMM PO34YMH MporecTe-
poHy. TBapuH 3abuBanu LWINSXOM AekaniTauii 1 rotysanu

A
a0
5 0
§
2
KoHTpans MNporectepoH
B
4
&
g
0 - T
KesTpaons MNporecTeposH

v.em

3aranbHUin romoreHaT Mo3Ky. Y po6oTi goTpumyBanucs
NpUHUMNIB €BPONENCHKOI KOHBEHLii NPO 3aXUcT XpebeTHux
TBapwH, LLIO BUKOPUCTOBYIOTLCS ANS AOCMIAHMX Ta iHLWWMWX
HaykoBux Uinen (Ctpacbypr, 1986), a Takox 3akoHy Ykpa-
THM "lMpo 3axXMCT TBAPWH Bif, )KOPCTOKOrO NOBOMKEHHST".

Bu3HaueHHs BMICTY CepOTOHiHY Ta TpunTodaHy npoBo-
OWAn 3rigHo i3 KnacuyHummn metogamu [8, 9]. BusHayeHHa
aKTUBHOCTI TpunTodaH-rigpokcunasm, MoHoaMiHoKcMaasn
Ta TpunTodaH-gekapbokcmnasm NpoBoAnnM BigNoBIgHO [0
onucaHnx metogis [10, 11, 12].

CratuctnyHy o6pobky pesynbTaTiB 34iMCHIOBanu 3a Ao-
NMOMOro nakeTta nporpam Statistica 7. MepeBipky rinotesu
HOpMarbHOro po3noAiny BUGipkM NpoBOAMU 3a AOMOMOrO
KpuTepito LLanipo-Yinka. 3a signosigHocTi BUBIpKKN Kputepi-
SIM HOpMarnbHOro po3nofiny, AOCTOBIPHICTL BiAMIHHOCTEN
MiX BMGipkamMu BU3Ha4anu 3a 4onomorow kputepito CTioge-
HTa (t). JocToBipHUMYK BBaXxanuch pisHuLi 3a p < 0,05.

Pe3ynbTaTtu gocnigxeHHs Ta ix o6roBopeHHs. Ocki-
NbKW NOMEepefHNKOM ONA CUHTE3Y CEepOTOHIHY BUCTYNae
TpuntodaH, TO NepMM €eTanoM Haworo AOCHimKEHHS
Oyno BM3HAYeHHSA BMICTYy [aHOro MOKa3HMKa B rONIOBHOMY
MO3KY LLypiB 32 YMOB [JOBroTpMBaroro BBEAEHHS nporec-
TepoHy. Ak BUAHO 3 puc. 2, A, cnocTepiraeTbcs 36inbLUeH-
HA BMICTy TpunTodaHy B 2,16 pasu y rpyni TBapuH i3 ekc-
nepuMeHTanbHUM OXUPIHHAM MOPIBHSHO i3 KOHTPOSbLHOK
rpynoto Lypis. 3rigHo 3 nitepatypHumu gaHumu, nuwe 1 %
TpunTodaHy OKUCMETLCS NO CEPOTOHIHOBOMY LUNsXy [13].
[MpoTe, 3Ha4YeHHs CEPOTOHIHOBOrO LUMAXY AYXEe Benuke i
MOro NOpyLUEHHSI MPU3BOANTb [0 YNCIIEHHMX 3aXBOPHOBaHb
[7]. Kpim wnaxy nepeTBOpeHHSA TpunTogaHy B CEPOTOHIH,
iCHye We pABa wWwnsxu MeTaboniamy TpuntodpaHy: Lnax
nepeTBOPEHHs B iHAON Ta KiHypeHiH [14].

KouTpons

KosTpans ﬂmr&r&mn

Puc. 2. YmicT TpunTtodhaHy, 5-rippokcutpuntocdpaHy, CepoTOHiHY
Ta 5-rigpoKCcMiHAONOLTOBOI KNCNOTN Y MO3KY LUypiB
3a yMOB [JOBroTpUBarnoro BBeA€HHA NPOrecTepoHy NOPIBHAHO i3 KOHTPONLHOK rPYNoLo

*pi3HNLA JOCTOBIpHA NOPIBHSHO i3 KOHTponeM, p < 0,05

Ha BMicT TpunTodaHy B MO3Ky MOXe BnnvBaTu BMICT
AaHOro nokasHuKka y cupoBaTui KpoBi. TpaHcrnopT Tpun-

TohaHy i3 KpOBi y KNITUHN MO3KY MPOXOAUTb Yepes rema-
ToeHueganiyHun 6Gap'ep Ta nnasmatuyHy memobpaHy
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HelpoHiB abo kniTuH rnii. 3a TpaHcnopT apoMaTUYHMX
aMiHOKMCNOT | aMiHOKMCMOT i3 posranyXeHumu BidHMMK
naHutorammn 4yepes rematoeHuedaniyHui 6ap'ep Bignosi-
nae MembpaHHui rnikonpoteiH CD98, skui yTBOpHOE
TpaHCNopTEpP BENUKUX HEeNTpanbHMX amiHokucnot (LAT1)
[15]. MNokasaHe HamMu 3pOCTaHHA BMICTYy TpunTodaHy Mo-
Xe 6yTu obymoOBrEeHe KOHKypeHLie AaHoi apomMaTuyHol
aMiHOKMCNOTU 3 iHWWMW aMiHOKUCAOTUMK (BaniHoM, i3o-
neviumMHom, nenumHom) 3a TpaHcnopt LAT1 ana npoxo-
DPKEeHHA remaTtoeHuedaniyHoro 6ap'epa.

TpuntodaH y KpoBi MiCTUTbLCA Y ABOX DOpMax: BinbHil
Ta 3B'dA3aHin i3 anbbymiHom [16, 17]. Jlnwe BinbHWI Tpun-
TohaH 34aTHWUIA NepeTMHaTN reMaTtoeHuedaniyHmin 6ap'ep
i moTpannaTh y mo3ok. CniBBigHOLIEHHA TpunTtodaHy Ao
KoMnnekcy 3 anbbymiHOM 3anexuTb Bif KOHLUeEHTpauii y
CUPOBAaTL KPOBI BifIbHUX XMUPHUX KUCMOT, SKi TaKOX 3OaTHI
3B'A3yBaTMCA 3 anbbymiHOM i TUM camMuUM BUTICHATW Tpun-
TOohaH i3 KoMnnekcy 3 anbOymiHOM. Y Halumx nonepeaHix
OOCTNIIXKEHHAX YCTAHOBMEHO MiABULLEHHS] KOHLEHTpaLin
TpUNTOgaHy Ta CepPOTOHIHY B CMpOBATLi KPOBi Y LypiB 3a
YMOB JOBrOTpMBAanoro BBEAEHHSI MPOreCcTePOHY MOPIBHSHO
i3 KOHTPOMbHO rpynoto TBapuH [18]. Taknum YnHom, BUTIC-
HEHHs1 TpunTodaHy i3 KoMMnekcy TpuntodaH-ans6ymiH
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BifTbHUMUW XUPHUMU KUCNOTaMU MOXeE po3rnsaaTncs sk Lwe
ofHa npuynHa 36inbLUEHHS BMICTY BinbHOro TpuntodaHy B
KpOBI LLypiB Ta Y MO3KYy 3a YMOB AOBroTpuBanoro BBeAeH-
HSi IPOrecTepoHy.

Mepwum etanom GiOCMHTE3Yy CEPOTOHIHY € rigpoKCu-
NOBaHHA TpUNTOdaHy B 5-My MNOMOXEHHi iIHONbHOrO Kifb-
Us 3 yTBOPEHHAM npoMikHoro  meTtabonity —
5-rigpokcitpintodana (5-HTP) (puc. 1). Lo peakuito ka-
Tanisye cepmeHT TpuntodaH-rigpokcunasa (Tplh), akui
niMiTye WBNAKICTb LUNSAXY CUHTE3Y CEPOTOHiHY. TOMy Ha-
CTYNHUM eTanoM Halloro AocnigXeHHs 6yno BM3HAYeHHS
aKTMBHOCTI TpunTOohaH-rigpokcunasn B romoreHisati ro-
NIOBHOMO MO3KY LLYpiB.

Y pesynbTaTi gocnigkeHb Hamu Oyno ycTaHOBMEHO
3HWKEHHS TpUNTOdaH-rigpoKCUNasHoi akTUBHOCTI B MO3KY
LypiB 3a YMOB OOBroTpMBarnoro BBeAEHHS NpPOrecTepoHy
Ha 25 % (p < 0,05) nopiBHSAHO i3 NOKa3HMKaAMW KOHTPOMbHOI
rpynu TBapuH (puc. 3). MoXnvMBOK NPUYMHOK TaKOro 3HU-
XeHHs akTuBHOCTI TplT € 3HWKeHHs 6iogocTynHOCTI Kodak-
Topa paHoro chepmeHTa — TeTparigpobionTepuHa (BH4),
BiOCHHTE3 AKOrO 3HWXKEHWUI YHacniAoK PO3BUTKY OKCuaaTu-
BHOIO CTPECy Yy XBOPUX Ha OXUpiHHA [16].

Tpl TpO

Puc. 3. BigHoweHHA akTMBHOCTI MOHOamiHokcuaasu (MAO), TpunTtocpaH-5-rigpokcunasu (Tplh)
Ta TpunTtodaH-gekap6okcunasu (Tp[l) y romoreHizaTi MO3Ky LypiB
3a YMOB AOBroTpMBanoro BBeAeHHsi NporecTepoHy A0 aKTUBHOCTI LiX chepMeHTIB Yy WYypPiB KOHTPONbLHOI rpynu

*pi3HMLIS AOCTOBIpPHA NOPIBHSAHO i3 KOHTponeMm, p < 0,05

KoHueHTpauia npoaykTy TpuntodaH-rigpokcunasHoi
peakuii, NpoMiKHOro MmeTaboniTy CUHTE3y CEPOTOHIHY
5-rigpokcuTpunotodaHy 3binbwmnack B eKkcrnepumeHTasnb-
Hin rpyni y 2,09 pa3u NOPIBHAHO i3 KOHTPOMbLHOI FPYMoLo
wypiB (puc. 2, B). Lli AaHHi MOXHa NOSICHUTU NigBULLEHOO
KOHLleHTpaLieto cybcTpaTy peakuii yTBOpeHHs 5-rigpo-
KCUTpUnoTodaHy, TpuntodaHy.

HacTynHum eTanom OKUCMEeHHs TpunTodaHy no cepo-
TOHIHOBOMY LUNSAXY € npouec AekapbokcunioBaHHA 5-HTP
Ao 5-rigpokcucepoToHiHy. Lo peakuito kaTtanisye dbepMeHT
Aekapbokcunasa apomaTtuyHux L-amiHokucnoT (TpunTo-
haH-gekapbokcmnasa). ToMy HacTymHMM eTanoM Halloi
poboTn Oyno BMBYEHHSA TpunTodaH-AekapbokcunasHoi
aKTUBHOCTi B FOMOreHi3aTi rorloBHOro MO3Ky LypiB. 3rigHo
3 OTpMMaHUMK pesynbTaTaMu, akTUBHICTb TpunTodaH-

nekapbokcunasm  36inbwunack | craHoBuna 170 %
(p < 0,05) akTMBHOCTI LLYpiB KOHTPOMBHOI rpynu (puc. 3).

Mpoayktom pekapbokecunioBaHHs 5-HTP e GionorivyHo
aKTMBHA pevyoBMHA CepoTOHiH. OcobnumeocTi opraHisadii
CEPOTOHIHEPriYHOi CMCTEMU MO3KY i MOrO LUMPOKI 3B'A3KN 3
iHWVMK Bigdinamm mMo3ky obyMOBMOTL y4YacTb Li€i cuc-
TeMu B perynsuii 6aratbox yHKUiA opraHiamy. Y 3B'sA3Ky i3
UMM HaCTyNHMM eTarnoM Haloro AOChimKeHHs 6yno Bu-
3Ha4YeHHS BMICTY CEPOTOHIHY B FOMIOBHOMY MO3KY LWypiB. Y
pesynbTaTi gocnimpkeHb HaMu Byno yCTaHOBNEHO 3pPOCTaH-
HS BMIiCTY CEpPOTOHiIHY B rpyni LypiB i3 JOBroCTPOKOBUM
yBeeHHsAM nporectepoHy y 3,25 (p < 0,05) pa3n nopisHs-
HO i3 KOHTPONBHOIO rpynoto LypiB (puc. 2, B).

OTpvMaHi AaHHi N0 BMICTY CEPOTOHIHY MOXYTb OyTu
NOSACHEHI NiABULLEHOK KOHUEHTpauieto TpunTtodaHy — no-
YyaTKkoBOro MeTaboniTy CepoTOHIHEpPriYHOI cucTtemmu, Nigsu-
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LLIEHOK aKTMBHICTIO TpunTodaH-Aekapbokcunasm ta 3me-
HWweHHsIM akTuBHocTi MAO.

Ockinbkn 3poCTaHHSA BMICTY CEPOTOHIHY B MO3KY LUYypIB
eKcnepuMeHTanbHoi rpynu Moxe OyTy NOB'sI3aHO He Tinbku
3i 30iNMblIEHHSIM NpOoAyKUii LUbOro Hepomegiatopa, a n 3i
3HMKEHHAM npoueciB  noro kataboniamy, HacTynHUM
eTanom Halloro JocnigXeHHs1 Oyno BU3HAYEHHsI aKTUBHOC-
Ti bepmeHTy MoHoaMmiHookcuaasm (MAO), skuii 3abeane-
yye ferpagauito CEpOTOHiHY, 3a AOMOMOroK OKUCHOTO Ae-
3aMiHyBaHHs1 0O 5-TiApOKCiiHAONOLTOBOI KUCINOTMW.

AktmBHicTb MAO 3meHwwunacb i crtaHoBuna 52 %
(p < 0,05) Big aKTMBHOCTI Yy LUYpiB KOHTPOMbLHOI rpynu, a
KOHLeHTpaUist 5-rigpoKCMiHAONOLUTOBOI KUCHOTU 36inbLun-
nacb y 3 pasu (p < 0,05) NopiBHAHO i3 KOHTPONBHOK Tpy-
noto wypis (puc. 2, I, 3). 3adikcoBaHE HaMWU 3HUXKEHHS
aktmBHocTi MAO moxe OyTu noB's3aHo i3 geakTuBaLieto
AaHoro hepMeHTY, Lo, Y CBOK Yepry, Moxe Npu3BecTu A0
3pocCTaHHA nyny GioreHHWX amiHiB, 30Kkpema, CEpOTOHIHY.

Takum YmHOM, y pes3ynbTaTi NpoBeAeHUX OO0CHiOXKeHb,
HaMM BCTaHOBIIEHO AucbanaHc y cuctemi metaboniamy ce-
POTOHIHY B FONIOBHOMY MO3KY LLYpPIiB, NPW PO3BUTKY FOPMO-
HarnbHOro OXMPIHHS, iHAYKOBaHOrO JOBrOTpUBaNvMM yBeaeH-
HSIM MPOrecTepoHy, WO CBiAYNTb MPO 3arny4eHHs yHKLio-
HYBaHHS1 CEPOTOHIHEPriYHOT HEMPOTPAHCMITEPHOT CUCTEMU B
MEXaHi3MM PO3BUTKY OXUPIHHS rOpMOHanbHOro reHesy. Ha
OCHOBi OTPUMaHUX JaHWX, MOXHa AiATW BMCHOBKY, LLO CUC-
Tema meTaboniamy CepOTOHIHYy Moxe ByTu BMKOpUCTaHa sk
noTeHLUiHa MilleHb Ans Kopekuii meTaboniyHoro gucbanan-
Cy Npv PO3BUTKY FOPMOHArbHOTO OXXUPIHHS.
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KneBckuit HaumoHanbHbIV yHUBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpauHa

nyTb BUOCUHTE3A CEPOTOHMHA B NOJIOBHOM MO3TE KPbIC
B YCNOBUAX EKCMEPUMEHTAJIbHOIO OXXUPEHUA,
BbISBAHOIO ANMUTENIbHbIM BBEOEHUEM NPOrECTEPOHA

OxupeHue sienisiemcsi camoli pacrnpocmpaHéHHolU npobnemoli co 30opoebeM. CepomoHuHepauYyeckasi cucmema Mo32a y4acmeyem e Helipo-
3HOOKPUHHOU peaynsiyuu, a makKxe e pe2ynsyuu psida noeedeHyeckux ¢pyHkyuli op2aHu3ma. CepomoHuUH sienisiemcsi Meduamopom aMuHHol npu-
poObi, KOmopkIli 0OHO8PEMEHHO 8biCMynaem & posiu HelijpompaHCcMummepa U MKaHeeo20 20pMOHa. Haubonbuwee Konu4ecmeo cepomoHuHa
CuHme3upyemcsi 8 20/106HOM Mo32e U 12-nepcmHoli kuwke. B kayecmee HelipompaHcMummepa CepOMOHUH eJiusiem Kak NpsiMo, makK u orocpeo-
CMmeeHHO Ha ¢hyHKUuu 6osbWwuHcMea Kiemok 20/108Ho20 Mo32a. Ha ¢hyHKUuoHUpogaHue cepomoHUHa e/iusiem XeHCKul 1os1080l 20PMOH Mpo-
2ecmepoH. OOHUM u3 3ghghekmos npoz2ecmepoHa ecCmb Mo, YMo OH 8bi3blgaem yeesludeHuUe Macchl Xupoeoli mKkaHU 80 epeMsi 6epeMeHHOCMU.
AnumenbHoe ynompebneHue npozecmepoHa rnpu 20pMoH3amMecmumesbHOU mepanuu unu e cocmase cpedcme KOHmMpauenuyuu makxe npueooum
K y8enu4eHuto Maccbl mesia 3a c4ém xupoeoll mKaHu.

B OaHHoli pabome 6binu onpedenieHbl ypo8HU aKMU8HOCMU ¢hepMeHMoOe cepomoHuUHepau4yeckoli cucmemMbl — mpunmodhaH 2udpoKcusnassbl,
mpunmodpaH Oekapbokcuna3bl, MOHoamMuHokcuda3bl (MAO) u KoHyeHmpayuu mpunmogpaHa, 5-2u0pokcumpunmoghaHa, CePOMOHUHa U
5-2udpokcuuHdonyKcycHoU Kuc/iombl 8 MO32€ KPbIC 8 yC/I08USIX OXUPEHUS], 8bI38aHHO20 OniumesibHbIM eégedeHueM npo2ecmepoHa. Mccnedoea-
Hus nokasanu, Ymo codepxaHue mpunmodgaHa, 5-2udpokcumpunmodpaHa, CepOMOHUHa U 5-2uOPOKCUUHOAOJTYKCYCHOU KUC/TIOMbI 8 MO32€ KPbIC 8
yc/io8usix O)XUPEHUsl, 8bi38aHHO20 OlUMeEsIbHbIM 88€0eHUEeM MPO2eCmepPOoHa, YeesIuUYUsICS M0 CPaBHEHUI C KpbiCaMu KOHMPOSbHOU 2pynMbl.
YpoeHu akmueHocmu mpunmodgbaH 2udpokcunasbl u MAO ymMeHbwunuch, a ypo8HU akmusHocmu mpunmodgaH-dekapboKcunasbl — yeenuyunachb
8 M032e KPbIC 8 yCI/I08USIX OXUPEHUSI, 8bI38aHHO20 OnlumMesibHbIM 88edeHuUeM rnpozecmepoHa. Takum obpa3om, e pe3ysbmame npoeedeHHbIX Uc-
cnedoeaHuli, Hamu ycmaHoesieHo ducbanaHc e cucmeme Mmemabonusma cepomoHUHa 8 20/I08HOM MO32€e KPpbIC Mpu pa3eumuu 20PMOHasIbHO20
O)XUPEeHUs1, UHOYyUPOBaHHO20 AnumesibHbIM 88edeHuUeM Npo2ecmepoHa, Ymo Moxem ceudemesib.cmeos8ams O fpuesie4eHuUU PYHKYLUOHUPOBaHUS
cepomoHuHepau4eckol HelipompaHcMUMmMmepHoU cucmeMbl 8 MeXaHU3MbI Pa3guUMusi OXXUPEHUs1 U corymcmeyrouux 3aboneeaHull.

Knroueenie criosa: oxupeHue, mpo2ecmepoH, CepOMOHUH.

Aleksandrov, PhD stud., V. Konopelniuk, PhD., . Kompanets, PhD., L. Ostapchenko, Dr. Sc.
ESC "Institute of Biology and Medicine",
Taras Shevchenko Kyiv National University, Kyiv, Ukraine

PATHWAY IN RAT BRAINS
UNDER EXPERIMENTAL OBESITY CAUSED LONG-TERM PROGESTERONE ADMINISTRATION

Obesity is one of the most common complex health problem. The pathway of serotonin synthesis takes part in neuroendocrine regulation, as
well as in the regulation of a number of behavioral functions of the body and fat deposition. Serotonin is a mediator of the amine nature, which
functions as a neurotransmitter and tissue hormone. The greatest amount of serotonin is synthesized in the brain and 12 duodenum. As a
neurotransmitter, serotonin affects both directly and indirectly on the function of most brain cells. Female hormone progesterone influence on
serotonin functions. One of the effect of progesterone is increasing of amount of fat tissue during the pregnancy. Long-term using of progesterone
in hormone substitution therapy or as part of contraception also lead to fat accumulation effect.

The levels of activity of serotonergic system enzymes, tryptophan hydroxylase, tryptophan decarboxylase and monoamine oxidase (MAO), and
tryptophan, 5-hydroxytryptophan, serotonin and 5-hydroxyindoleacetic acid concentrations in the rat brain under obesity conditions caused by
prolonged administration of progesterone were determined in this study. Studies have shown that the content of tryptophan, 5-hydroxytryptophan,
serotonin and 5-hydroxyindoleacetic acid in the brain of rats under obesity caused by prolonged administration of progesterone increased in
comparison with the rats of the control group. The levels of tryptophan hydroxylase and MAO activity decreased, and tryptophan decarboxylase
activity levels increased in the rat brain under obesity conditions caused by prolonged administration of progesterone. Thus, as a result of our
studies, we found an imbalance in the system of serotonin metabolism in the brain of rats with the development of hormonal obesity induced by
prolonged administration of progesterone, which may indicate the involvement of the serotonergic neurotransmitter system in the mechanisms of
the development of obesity and concomitant diseases.

Key words: obesity, progesterone, serotonin.
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MATPUKCHI METAJIONPOTEIHA3M Y NATONEHE3I ILLEMIYHOIO IHCYJbTY,
YCKNAQHEHOIO LWYKPOBMM AIABETOM 11 TUNY

LuHk-3anexHi MampukcHi memannonpomeiHasu (MMI1) akmueHo 3asny4eHi y npoyecu peModesito8aHs eKcmpauyestosisipHO20
mampukcy. lfpedcmasHuKuU xenamuHa3s, 30KkpemMa xesamuHa3sa A Yyu MMI1-2 (72 kfJa) i xenamuHa3a B a6o MMP-9 (92 k[]a) eidie-
paromb 8UK/IIOYHO 8aXJiugy PoJib Mi0 Yac PO38UMKY HU3KU 20CMPUX i XPOHIYHUX Mamoso2iYyHUX cmadie, 30Kkpema, cepuyeso-
CyOuHHUX 3axeoproeaHb. BusHavyeHHs1 ocobniueocmel (hyHKUiOHyeaHHs1 ma pe2ynsiyii MampuKcHUX MemarsnornpomeiHa3 do3eo-
Jlumb He sluwe po3wupumu icHyr4i ysienieHHs1 000 namozaeHemuYyHUX OCHO8 POo38UMKY i Mpo2pecy8aHHs1 YUX 3aXx80PH8aHb,
ane U obrpynmyeamu i ynpoeadumu y mMeOQu4HY npakmuky Hogei Memodu diaezHOCMuUKuU ma JlikyeaHHs1 yux namosnoeit. Memoro
docnidxeHHs1 6yn10 NpoaHanizyeamu eMmicm, a Makox oyiHumu npucymdicms akmueHux ¢popm MMPI1-9 i MMI1-2 y cupoeamuyi
Kpoei nayieHmie 3 iweMiYyHUM iHCY/IbMOM OKpeMo i iweMiYHUM iHcynbmoM, ycknadHeHuM yykpoeum diabemowm Il muny. Y xodi
npoeedeHux doclideHb ausie/IeHO, W0 2ocmpa ¢hasa iwemMi4Ho20 iHCYyIbMmy cynpo8odKyembCs 3Ha4YHOK 3MiHO emicmy doc-
nidxyeaHux MmemarsonpomeiHa3 y cupoeamui kpoei nayiecHmie o6ox docniOHux 2pyn. Y nayieHmie 3 iwemiyHUM iHCynbmom,
ycknadHeHUM yykpoeum diabemom Il muny, 3miHu emicmy MMI1-2 i MMI1-9 ma ixHs akmueHicmb 6ynu 6inbw eupaxeHumu rnopi-
8HSIHO i3 pe3ynbmamamu nayieHmie 3 iwilemiyHUM iHcynbmom. 32i0Ho 3 0aHUMU eH3UM-eslekmpoghope3y, Osist 20cmpo20o nepiody
iHcynbmy, He3anexHo 8id HasieHOCcMi @ aHamMHe3i uykpoeozo diabemy, xapakmepHa NpucymHicms y cupoeamui Kpoei JameHm-
Hux i akmueoesaHux ¢popm MMI1-2 ma MMI1-9. Tak, yimko euGHO cMy2u MPOMEOoIMUYHOI aKMUBHOCMI, WO 3a MOJIEKYJISIPHOIO
macoro gidnoeidaromb npo-MMI1-9 (92 kfJa) ma MMI1-9 (85 kfJa). AHanoziyHa kapmuHa criocmepieaembcsi i y eunadky MMI1-2 —
cupoeamka Kposi nayieHmie 3 iwemi4yHUM iHCYy/IbmoOM OKpeMo ma iHcynbmoM Ha ¢hoHi yykpoeoeo diabemy micmumb 72 kf]a
npoMMI1-2 ma akmueoeaHy MMI1-2, mosnieKkynsipHa maca sikoi cmaHoeums 67 k/ja.

Knro4yoei crnoea: iwemiyHuli incynbm, yykpoeuli diabem Il muny, MampukcHi MemasnonpomeiHa3u.

Beryn. OgHuM i3 HanceprosHilWnX BUKNKKIB Y cdepi Hi3My Aaii iHcyniHy abo 06ox umx YnHHKKIB. pyna meTtabo-
300pOB's ANA Cy4acHOro Couiymy € XpOHiYHa rineprrikemis, niyHMX (0BMiHHUX) 3aXBOPIOBaHb i3 LUM CUMMTOMOM, SIKY
sika PO3BMBAETLCA BHACMIAOK NOPYLLEHb CeKpeLii Yn mexa- TaKoX Ha3MBalTb LIYKPOBUM AiabeTom, CynpoBOAXYETHCA
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BiOXiMIYHUMM 3MiHaMK, ypaXKeHHsAM, AMCMYHKLUED | Hedo-
cTaTHicTio y poboTi pisHuX opraHiB Ta cuctem. 3a cydac-
HOW Kkracudikauielo BUAINAITbL LykpoBun Adiabet | Ta
Il TMniB. OCTaHHI € HaNNOLMpPEHiILOoK OPMOIO i Y MUHY-
NIOMy HasuBaBcCs iHCyniHOHe3anexHum giabetom abo pia-
6eToM ntogert NoOXmMnoro BiKy. Y Takux XBOPWUX criocTepira-
€TbCA PE3NCTEHTHICTb A0 iHCYMiHY i 3a3BW4yai BigHOCHA
(vacrTiwe, Hix abcontoTHa) HEOOCTATHICTb LIbOrO FOPMOHY.
BinbLWicTb XBOpMX i3 4aHOK (POPMOI0 MaKOTb OXMUPIHHS, LLO
TakoX CMPUSE BWHUKHEHHIO iHCYmMiHOpe3ncTeHTHocTi. Liga
dopma LyKpoBOro giabeTy 4yacTo 3anuaeTbCs HeaiarHoc-
TOBaHOW, a BigTaK HEKOMEHCOBaHOKW BMNpodoBX bGaraTtbox
POKiB, OCKiNbKW rinepriikemis po3BMBAETLCA MNOCTYMNOBO.
MpoTe Taki xBOpi NnepebyBatoTb Yy rpyni NigBULLEHOrO PU3K-
Ky PO3BUTKY Makpo-, MIKpOCYOMHHUX Ta HEBPOSOriYHUX
yCcKnagHeHb, NpoBigHe MicLe cepen SIKUX HaneXxuTb iemi-
YHOMY iHCYNbTY. Takum YMHOM, LyKpOBUI fAiabeT BU3HAHUIA
HEe3aneXHUM YMHHUKOM PU3UKY FOCTPUX MOPYLUEHb MO3KO-
BOro KpPOBOODiIry i pO3UiHIOETLCS SK APYIUA 3a 3HAYYLLICTIO
nicnsi aptepianbHOi rinepTeHsii. Tak, 3a JaHUMWU YUCIIEH-
HUX JOCTNigXeHb, HasIBHICTb LIYKPOBOro AiabeTty niaBuLlye
pU3MK MO3KOBOrO iHCYNbTYy cepefd 4YonosikiB y 1,5—4 pasu,
cepep XiHOK — Yy 2—6 pasiB. Y CBOI 4epry, Y KOXHOro Tpe-
TbOro-n'siTOro MaujieHTa i3 NopyLUEHHSIMWU MO3KOBOIO Kpyro-
obiry BM3Ha4aeTbCsi LyKpOBUI diabeT, npuyomy OCTaHHiW
Hepigko AiarHOCTYOTb ynepLue nuile nig vYac rocnitanisauii
i3 NpmBoAy iHCYNbTy. HasBHICTL LykpoBoro giabety 3HayHO
06Tspkye nepebir iwemii TKaHWH MO3Ky, NiABULLYE PU3UK
CMepTi Ta HeCnpuATAMBO BNMBa€E Ha NporHo3 nepebiry 3a-
XBOPIOBaHHS. 3a3Ha4ynmo, Lo YacToTa MOBTOPHMX iHCYMb-
TiB Yy LMX XBOPUX NiABULLYETLCS Maxe BABIYi NOPIBHSAHO i3
NOKa3HWKOM B OCHOBHIM nonynsuii. Mpu LboMy Ha CbOrogHi
HasiBHa 3Ha4Ha KiNbKiCTb pes3ynbTaTiB HaykoBWUX OOCHIi-
OXeHb Wwoao ocobnmBocTen GioxiMidHMX MpoueciB sk 3a
YMOB LyKpoBOro pfiabety (3okpema, €HOOKPWHHI 3MiHW,
HacnigKkn THOKO30TOKCMYHOCTI i3 KeToauuao3oMm, artepo-
reHHi gucninigemii Ha ¢oHi 3pocTaHHA BMICTY BiNTbHUX >XU-
PHUX KMUCMOT Ta IX OKMCHEHMX opM, nMpo3ananbHi peakuii
i3 gucbanaHcoM agMnoKiHIB i OKMCHO-BIQHOBHUX MpoLeciB
[1]), Tak i 3a iHCYnbTY (FONOBHUM YMHOM — 3anarbHi NPOSBM
B ocepeaky iemii, 3MiHU KOHUEeHTpauii iHTepnewnkiHis, no-
pyLleHHs Kanbuiesoro, rmytamaTtHoro Ta NO romeocrtasy
[2]), wo Ha cboHi BTpaTK agekBaTHOrO HEMPOHANbLHOIO KOH-
Tpon Npu3BoAMTbL OO0 reHepanisauii npouecis po3banaH-
CyBaHHs BioxiMiYHMX Ta i3ioNOoriYyHMX peakuin opraHiamy B
uinomy. BigTak, €KWO npo NaToOSONYHi XapakTepucTMKu
roctpoi pasu nopylleHHs1 LiepebpanbHOro KpoBoMnocTa-
YaHHs1 Ta YMOB rineprnikeMii Bxxe 6araTo BigoMo, To npo ix
ofHoYacHy KoMGiHauito, a TMM Ginblue Npo MexaHiamu pe-
nepdya3ii, BiQHOBMEHHA Ta OAYXaHHS MicnsA iHCYNbTy Ha
doHi LykpoBoro giabety gocnigkeHb 3Ha4YHO meHwe. Op-
HaK, He BUHMKAE CYMHIBIB, O came npouecu pemogynsuii
iH(PapKTHOI AiNSAHKM MO3KY MiCns iHCYNbTy MaTUMyTb BUpI-
lwaneHe 3Ha4YeHHs Ans NO3WTMBHOrO NPOrHo3y nepeoiry
3aXBOPIOBAHHS | caMe Li MpoLecy € NOpyLUEHNMU 3a YMOBU
HasiIBHOCTI LlykpoBoro fiabeTy [3].

OcTaHHiM Yacom Benvka yBara npv JOCTiAXEHHI BULLe-
3a3HaYeHuX NUTaHb BigBOAMTLCS hepmeHTaMm nepebynosu
EeKCTpaLenonapHOro MaTpukcy, YinbHe Micue cepen sKux
HanexuTb MaTpUKCHUM MeTanonpoTeiHazam (MMIT). Ls
YnCrneHHa poAauHa Zn-BMICHUX NPOTEONITUYHNX EH3UMIB Y
HOpMiI BignoBigae 3a nepebyaoBy NO3aKMiTUHHOIO MaTPUK-
cy, a npu naTtonorisx gie Ha cybctpatn B yMoBax 3anarsb-
Hoi Bignosigi. MigeuweHa aktmeHicTb MMIT xapakTepHa
anst 6aratbox XxBopob, 30Kpema, MyXMMHHOrO PoCTy, apT-
puTY, KapAioBacKynspHUX NaTOMori Ta uykpoBoro Aiabety
[4]. Mpy uboMy HaWbINbLUMIA iHTEpeC 3a3BMYail BUKIMKAE
nigpoguHa enatuHas, A0 sKoi BigHocaTe MMIM-2 Ta
MMI-9, ockinbkn BOHM PO3LLENMOTL KOnareH, moro ge-

HaTypoBaHy popMy — XXenaTuH, famiHiH, enacTuH i ibpo-
HEKTUH. |3 AMCOYHKLUIED XenaTnHas, a came i3 3pOCTaHHAM
KoHueHTpauii MMTI1-9 y kposi Ta MMI-2 y cknonogibHomy
TiNi NOB'A3yl0Tb PO3BUTOK [AiabeTUyHMX peTuHOoMaTih Ta
MikpoaHrionaTin [5]; BaxknvBe 3Ha4YeHHs Li hepMeHTH Ta iX
iHriGiTOpU MalTb y MOPYLUEHHSX TFOEHHA paH (ocobnueo
HWKHIX KIiHLIBOK), WO crnocTepiraetbca npu fiabeti. Ponb
MMIM-2 i MMTI1-9 y po3BuUTKY rocTpux nopyLleHb KpoBOMOC-
TayaHHS rOfIOBHOIO MO3KY LUe Binbll HeoQHO3HAYHa, agke
nepLua isodoopmMa KOHCTUTYTUBHO EKCMPECYETbCA B acTpo-
uuTax Mo3Ky, 0OCOBNMMBO B MICLSIX KOHTAKTy 3 eHOOTeniem,
OaraTto gaHoro chepmeHTy i B LepebpocniHanbHiA pianHi,
oOHaK Ang Moro aktueauii NoTpibeH KoMNneKkc Tpbox Morie-
kyn MMM-2, TIMIM-2 ta MMI-14.

Bepyun po yBarm Bce BMLLEBMKNAAEHe, METO AOCHI-
[PKEHHs1 6yno BU3HAYUTK BMICT i OLHUTU HasIBHICTb Y CU-
poBaTLi KpOBi NaUiEHTIB 3 iLEeMiYHUM iHCYNbTOM Ta iHCY-
NbTOM, YCKNagHEHUM LyKpOBUM AiabeToM 2 Tuny, akTus-
Hux coopm MMT1-2 Ta MMI-9.

Martepiann ta metoau. 3abip kposi Ana GioxiMiyHMX
JocnigxeHb 34iNCHIOBaNu ogpasy nicrs noTpansisitHHA XBO-
pux o HespornoriyHoro BigainieHHs KuiBCbKOi MiCbKOIl ni-
KapHi Ne 4. [liarHOCTyBaHHS iLLEMIYHOro iHCYNbTY BUKOHY-
Banu 3aranbHOBM3HAHUMKM MeTOOAaMW i3 3aCTOCYBaHHSIM
Komn'toTepHoi Ta/abo MarHiTHo-pe3oHaHCHOI Tomorpadii.
LlykpoBuii piabeT BUSIBNSANM 3a HasBHICTIO rinepriikemil
HaTwecepue Ta nonepegHiM aHamHe3oM. TakuM 4YMHOM
6yno BigibpaHo 45 nauieHTiB 3 ileMiYHUM iHCYnbTOM Ta
24 nauieHTn 3 iHCYNbTOM, WO CTaBCA Ha (POHi JoBroTpmBa-
noro uykpoBoro giabety Il Tuny. Yci xBopi abo ixHi pogunui
[O0OpOBINbLHO MOrOAMMUCS Ha y4yacTb y KriHIYHOMY [ochi-
[KEHHi Ta Janu NUCbMOBY 3rofly Ha yyacTb Yy HboMy. Y
[OCNIOKEHHI TAKOX B3ANN y4acTb MPaKTUYHO 340POBi A0-
Hopu (n = 35) 6e3 TPOMBOTMYHMX 3aXBOPIOBaHbL B aHaMHe-
3i, Aki 3a cTaTTO Ta BiKOM BignNoOBiZanNVM AOCMIOXYBAHUM
rpynam naujieHTis. BuanaveHnHsa BigHocHoro Bmicty MMIM-2
Ta MMI1-9 npoBogunu iMyHo(bepMeHTHUM MeToaom [6],
BUKOPWCTOBYHOYUM NIAHLIETH i3 COPOLINHOK 3aaTHICTIO Ans
MiKpOMMaHLWeToO4YHOro cnektpodgotomeTpy. lMnasmy Kposi
possogunu 0,05 M tpuc-HCI 6ycepom, pH 7,4 y cniesia-
HoweHHi 1: 100 Ta iHkybyBanu npu 4° C ynpogoBX HoMi.
BupaneHHs HecopboOBaHOro aHTUreHy NpoBOAMNU Tpupa-
30BMM MpomuBaHHAM nyHok 50 MM Tpuc-HCI 6Gydep,
pH 7,4, wo mictue 0,1 % TBiH-20. [Ana 6nokyBaHHSA BiNbHMX
MicUb 3B'si3yBaHHS micnsa iHkyGauii 3 aHTUreHoM BUKOPUC-
ToByBanu 5 % pO3uYMH 3HEXMpeHoro momnoka. [ns uboro
nnawky iHkyéyesanu npu 37° C ynpogosx 60-Tu xB. Mep-
BVMHHI Ta BTOPWHHI aHTWUTINa roTyBanu BiAnoBigHO 4O peKo-
MeHZauin dipMn BUpOOGHMKa, iHKyGauito npoBoounu 3a
37 °C ynpoposx 60-T1 xB. Bisyanisauito peakuii nposoau-
nn BMKOpUCTOBYKOUM cybeTpat and nyxHoi docdartasn
(1 mr/mn napaHiTpodeHindocdaty B 10 % guetaHonamiHi,
pH 9,8) 3a 37°°C ynpogorx 60-T1 xB. ONTUYHE NOrMMHAH-
HSA Npo6 BuMiptoBanu 3a AoBXMH xBUb 405 Ta 492 HM Ha
MiKpOMnaHLETOYHOMY criekTpodoTomMeTpi PQuant (Quant
TM, BioTek Instruments, Inc, USA). OnTuyHy noxubky
nnadwieTa BU3Ha4anu LWsxoM BifHIMaHHS NoKasHWKIB Npu
550 HM Big nokasHuka npu 450 HM. KoHueHTpauito Ginka
BM3Ha4vanu 3a metogom bpeadopa [7], skun 6asyeTbest Ha
3gaTHOCTI BinkiB 3B'A3yBaTUCH i3 Kymaci AiaMaHTOBUMM Cu-
HiM G-250. [Ins BU3Ha4YeHHs1 KOHUEHTpauii 6inka go npobu
popaeann 30 % pos3unH NaOH, gunctmnboBaHy Boagy Ta
pobouni posumH peaktnBy bpeadopa. Ons npuroTyBaHHs
po60o4Oro po34mHy 3MmilllyBanu CTOKOBUIA PO3YMH peakTuBy,
95 % etaHon Ta 88 % opTodocdopHy KMCNOTY 3a chiBBia-
HoLleHHsM 2 : 1 : 2 Ta goBoaunu Bogoto Ao o6'emy 100 mn.
CrtokoBuin posdmH mictue 10 mn 95 % etanony, 20 mn
88 % opTodocopHoi kucrnotn Ta 35 Mr kymaci giamaHTto-
BOr0 CUHBLOrO. IHTEHCUBHICTb 3abapBreHHs, ke YTBOPHO-
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Banock Yyepes 2-5 xB, BUMIiptoBanu CnekTpodoToMETPUYHO
npu AOBXMHI XBUMi 595 HM NPOTKN KOHTPOIIO, KM 3aMiCTb
npobu micTMe anctunsoBaHy BoAdy. KoHueHTpauijto Ginka y
AOCNiAXyBaHOMY 3pa3Ky BW3Havanu 3a KanibpysanbHUM
rpacbikom i Bupaxanu y Mr/mn. HasiBHicTb y cMpoBaTLi Kpo-
Bi aKTMBHUX (POPM MAaTPUKCHUX MeTanonpoTeiHas OLjiHIo-
Ban® MeTOAOM eH3uM-enekTpodopesy B noniakpunamia-
HOMY reni 3a HasiBHOCTI gogeuuncynbdaTy HaTpito Biano-
BigHO 00 MeToay [8]. Posaingaiounii renb nonimepusysanu
3a HaAsBHOCTI XenaTtuHy i3 po3paxyHky 1 mr/mn. KoHueHT-
pauis posginsitodoro rento ctaHosuna 15 %, WO yHEMOX-
NUBNIOBANo Mirpauito 3anoniMepmusoBaHoro y posainatoymmn
renb cybctpaTtHoro Ginka. Enexktpodopes nposogunu B
Kamepax [Ans BepTUKanbHOrO nNpenapaTMBHOMO  AWCK-
enektpodopesy ("BioRad", USA) y nnactuHax TOBLUMHO
1Mm 3a cunn ctpymy 19 MA Ons KOHUEHTpyl4doro Ta
36 MA ansa posginstoyoro renis. licns 3akiH4eHHA enekT-
podopeTNYHOro po3dineHHs reni sigmmeanu y 2,5 % pos-
ynHi TpuToHy X-100 ynpogoBX roavHW Ans BUAANEHHS
3anuwkiB gogeuunncynbgarty Hatpito. dani reni 3anveanu
50 MM Tpunc-HCI 6ydepom, pH 7,4, wo mictues 130 MM
NaCl Ta iHkybyBanu BnpogoBx 12 roa 3a 37°°C. Micnsa
iHKyOauji reni dikcyBanu y po3uunHi 7,5 % OLTOBOI KUCNOTK
Ta 37,5 % isonponinosoro cnmpTty Bnpogosx 10 xB. Buss-
NEeHHsA AinAHOK, AKi MicTATb Oinku, 3aicHIOBann LUNAXOM
3abapBneHHs reniB y posyuHi, wWo mictuB 2,5 % kymaci

diamaHToBoro cuHboro G-250, 10 % etaHony, 10 % ouTto-
Boi knucnotn 1a 15 % izonponaxony. leni dpapbysann yn-
popoBx 15 XB Ha aBTOMaTUYHOMY Luenkepi. [ina Buaanex-
HSA 3anuwKiB GapBHWKA reni BigMUMBaNM KUM'ATIHHAM y 2—
8 % po3unHi outoBOi kucnotn. CtaTMcTuyHy obpobky pe-
3ynbTaTiB  3fiNcHoBanM  3a  [OMNOMOroK  nporpammu
Stat Soft Statistica version 7.0 gna Windows, ananisa Ha
napaMeTpuyHiCTb — i3 3actocyBaHHsaM TecTy Llanipo —
Yinka. Yucnosi gaHi nogaHo y BUrnNsai cepefHboro 3Ha-
YeHHs 3i cTaHgapTHoto noxubkoto (M £ SE).

Pe3ynbTaTtn Ta ix o6roBopeHHsA. OgHUM i3 Hacnigkis
MeTaboniyHMX nopyLleHb Mig Yac naTtoreHesy ilemMiyHoro
iHCYNbTY € MOCUNEHHSI CUHTE3Y Ta cekpeLii H3Kn depMeH-
TiB, aKTMBaLis AKUX 3a YMOB MOPYLUEHHS Y (OYHKUIOHYBaHHI
CUCTEM KOHTPOIO X aKTUBHOCTI CMYXUTb Barommm natobi-
OXiMIYHMM  MEXaHi3MOM pPO3BUTKY YW MPOrpecyBaHHsi
yCKnagHeHb, NoB'A3aHux i3 nepebygoBamm ekcTpauento-
NSPHOro mMaTpukcy. Y xopi npoBedeHux AocnimpkeHb 6yno
BMSIBIIEHO CTATUCTUYHO 3HauyLle 3pocTaHHsa BMmicTy MMI-
2 1a MMIM-9 AK nOpiBHSAHO i3 rpynol YMOBHO 300pPOBUX
[OHOPIB, TaK i Mg Yac NOpiBHSIHHS MiXX OO0 pe3yrnbTaTiB
o6ox pocnigHux rpyn (tabn. 1). Tak, ymict MMI-9 6yB
BULLUMIA 3a 3HaYeHHA Hopmu y 1,2 Ta 1,9 paswu, BignosigHo,
Yy XBOPUX 3 illeMiYHUM IHCYNbTOM Ta nauieHTiB, Wo goaat-
KOBO XBOPINK LLie 1 Ha LlyKpOBWIA AiaberT.

Ta6nuys 1. BigHOCHUI BMIiCT MaTPUKCHUX MeTarnonpoTeiHas
y cupoBaTui KpoBi nauieHTiB gocnigHux rpyn (M * SE)

DocnigxyBaHi rpynu

BigHocHui Bmict MMIM-2,

BigHocHuin Bmict MMIM-9,

yM. og/mr Ginka

yM. og/mr G6inka

YmoBHO 3a0poBi goHopu, N = 35 1,54 £ 0,03 0,86 + 0,01
MauieHTn 3 iwemiyHum iHcynbtom, N = 45 2,23 +0,07* 1,01 £ 0,05*
MauieHTn 3 ieMiYyHUM iHCYNbTOM 3.38 £ 019" # 1,63 £ 0,09* #

Ha ¢poHi LykpoBoro giabety Il Tuny, N = 24

* CTAaTUCTUYHO AOCTOBIPHO LLOAO NOKa3HWKa y rpyni yMOBHO 300pOBMX AOHOPIB, p < 0,05;
# CTaTUCTUYHO JOCTOBIPHO CTOCOBHO MOKa3HMKa Yy rpyni nauieHTiB 3 ilweMiyHum iHcynbToM, p < 0,05

OpepxaHi pesynbTaTy y LiNoMy Y3rogxXylTbCa 3 AaHU-
MU, HaBegeHUMU y niTepaTypi, BiANOBIAHO A0 SKUX Y NepLui
rOAWHKW Nicnsi rocTpoi iLeMii ronoBHOro Mo3Ky BigOyBaeTbcs
3pocTaHHsa piHa MMI-9 sk 6e3nocepeaHbo y Aapi iHdapk-
Ty Ta nepuwiHdapKTHOI obnacTi, Tak i y nepudepiviHin KpoBi
[9]. NigBuweHnn ymict MMIM-9 y ginaHui iHbapkTy Ao3Bonse
pos3rnsagaty AaHun oepMeHT AK MOTEHUIMHMI MapKep YLIKO-
[KEHHS1 TKaHWH TONIOBHOrO MO3KY Ta CBiQuYuTb NMpo 3anyde-
HicTe MMT1-9 y npouec po3mpeHHs 30HM iHdapkTy. B ekc-
nepvMeHTax i3 3acTOCYBaHHSIM MOHOKIIOHANbHUX aHTUTIN,
cucteMHo 6nokytoumx MMI-9, un iHribiTopis gaHoro dep-
MEHTY, CrocTepiranocsi 3HayHe 3MEHLUEHHS Po3MipiB Ains-
HOK iH¢bapKTy ronoBHOro Mo3ky B Lypis [10].

Mopsg i3 nigBuweHHsm piBHs MMI-9 6yno BusiBneHo
3pocTaHHa BMicTy MMI-2, sake Oyno 6Ginbl BUpaxkeHUM
NOPIBHAHO i3 nokasHukamu ana MMI-9. Ymict gaHoro de-
PMEHTY B CUPOBATL KPOBi XBOPUX NMEPEBULLYBAB 3Ha4YEHHS
KoHTponto y 1,4 pasu Ana nauieHTiB 3 ilWeMiYHUM iHCY-
NbTOM Ta BABIYi — ANSA NaUieHTiB 3 iIHCYyNbTOM Ha (POHI LyK-
posoro giabety Il Tuny.

3 ornagy Ha Ton dhakT, wo MMI-9 HanexuTb OO iHOY-
umbenbHUX hepMeHTIB, piBeHb ekcrpecii sikux nepedyBae
nNig4 KOHTPOMEM POCTOBMX haKTOPIB, LMTOKIHIB, FOPMOHIB Ta
3anexuTb BiA OKCMAATMBHOIO ctaTycy KniTuHu [11], BusAB-
neHe Hamu 3pocTaHHsa Bmicty MMI1-9 y cupoBaTui KpoBi
nauieHTiB 060X AocnigHux rpyn moxe 6yTu 6e3nocepeHim
Hacnigkom niaBULLEHHA piBHA iHTepnenkiHy-6 i TNFa Ta
NOCUNEHHS TPAHCKPUNLi reHiB AaHOro oepMeHTY.

MopibHM mMexaHi3m perynsuii akTMBHOCTI HEe xapakTe-
pHun ans MMI1-2, npomMoTOpwW reHiB SKOi He MICTATL pery-
NATOPHUX MOCHIAOBHOCTEN, HEOOXiOHMX ONSA 3B'A3yBaHHS

BiQNOBIAHMX TPaHCKPUNUINHUX dakTopiB. ToMy gaHun de-
PMEHT, Ha BigMiHy Big GiNbLIOCTI MAaTPUKCHUX MeTanonpo-
TeiHa3, Hanexutb OO0 KOHCTUTYTMBHUX. BusiBneHe Hammu
3HayHe 3pocTaHHa BmicTy MMI-2 moxe 6yTn pesynstatom
OEeKiNbKoX MOoAin, KOXHa 3 SIKMX OKPeMO 34aTHa BHECTU Ba-
rOMWIA BHECOK Y MOPYLUEHHSI YiTKO CKOOPAMHOBAHOIO Ta
CTPOro KOHTPOSIbOBAHOIO GanaHcy Mk BMICTOM i aKTUBHIC-
TIO PEPMEHTIB Ta perynsaTopis iX aKTUBHOCTI.

Hanbinbw BiporigHOK MNPUYMHOI 3POCTaHHS BMICTY
MMIM-2 BuaaeTbca nocuneHHsa cekpedii npo MMIM-2 Ta ix
nofanblle NepeTBOPEHHS B akTUBHY hOpMYy 3a yyacTi no-
3aKMITUHHUX NpoTeiHa3, ayTokaTaniTMYHOro PO3LLENnSIeHHs
yn gii iHwmx MMI. Tak, gxepenom MMI-2 3a po3BuTKy
iLLEMIYHOrO iIHCYNbTY MOXYTb BUCTYNaTu He nuLie akTUBO-
BaHi HENTpoinu Ta nenkoumTn nepmudepinHoi KpoBi, a 1
Oe3nocepenHbO KNiTMHM HEPBOBOI TKAHWMHU, 30KpeEMa, Hel-
POHW, acTpPoOLMTK, MIKpOrfnia Ta eHgoTenianbHi KNiTuHM [12].

HeratueHuin Bnnue MMI1 3a po3BUTKY iLLEMIYHOrO iH-
CynbTy HEe OCTaHHbOK MIpOIO MOB'A3aHWI i3 iX 30aTHICTIO
posLennoBaTM KOMNOHeHTU 6asanbHoi MembpaHn eHao-
TenianbHUX KMiTUH CYAWH TOMOBHOrO MO3KY, CMpUSAYM,
TakMM YMHOM, Mirpauii KniTMH 4yepes3 rematoeHuudaniy-
HUM Gap'ep. EkcnepuvmeHTanbHO [OBEOEHO iCHyBaHHS
3B'A3KY MiX BMPAaXEHHICTIO MOLUKOOXKEHHS reMaToeHLe-
dhanivyHoro 6ap'epy npwu iwemii Ta piBHem akTuBavii MMI-9.
Y pinadkax i3 nigsuweHnm ymictom MMI-9 3adikcoBaHo
HamBuLLy HeNTpodpinbHy iHINbTpaUilo Ta remoparito —
eputpoumnTapHy ekctpasasadito [13]. 3a Takux ymoB, Hen-
Tpodinu, Wo MIrpyloTh B iLLEMI3OBaHY OiNsHKY rONOBHOMO
MO3KY i3 LMPKYIOOY0i KPOBI, CnyxaTb AOO4ATKOBUM [AXe-
penom aktusoBaHux MMIT.
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HesBaxalum Ha HU3KYy HeraTMBHUX edekTiB, 0GyMOoB-
nenunx pgieto MMI, ixHs ponb y naToreHesi iwemivyHuX
YWKOXKEHb He HacTinbkv ofHo3HavHa. [laHi bepmeHTn,
aKTMBHO 3any4yalouncb y NPOLIeCU peMoaentoBaHHs No3ak-
NITUHHOIMO MaTpPUKCY Ta MIKKMNITUHHUX B3aeMofin, 3ainc-
HIOOTb MO3UTMBHUIA BNSIMB Ha pereHepadito MNOLKOOKEHNX
TKkaHuWH. Tak, nokasaHa ydactb MMI1 y nocTiHCynbTHOMY
HemporeHesi. 3rigHo i3 gocnimpkeHHamu Lee S. et al. [14], y
MULLEN i3 dOKanbHOI ieMieto ronosHoro Mo3ky, MMI-9
crnpusie mirpadii HepobnacrTiB i3 CyOBEHTPUKYNSIPHOT 30HU
Y AINSHKY NOLLKOKEHHS.

3HayHO BUWMI piBeHb 000X aocnimkyBaHnx MMM y
nauieHTiB 3 ileMiYyHUM iHCYNbTOM Ha (POHI LyKpoBOro Aia-
0eTy MOXHa MOSICHUTWU 3 ornsaay Ha Tou dakTt, wo 6Ginb-
LWiCTb XBOPWX i3 LyKPOBUM AiabeTom cTpaxpanu e i Ha
HagMmipHy Bary. A BignoBigHO A0 AOCAigXEeHb OCTaHHIX po-
KiB, aAMnoumT 3pOCTaloy0l Macu XMPOBOi TKAHUHWN aKTUB-
HO npoAyKyTb HU3KYy MM, y Tomy uucni v MMTI1-2 Ta -9,
AKki HeoOXxigHi ans 3abesneyeHHs HanexHux nepebynos
eKCTpauernionapHoro MaTpukey nig 4ac npouecy audepe-
HuitoBaHHA agunoumTiB [15]. Binblwe TOro, NpurHiYeHHs
akTnBHocTi MMIT npu BMKOpUCTaHHI iHribiTopiB 6aTMmacTa-
Ty, kantonpuny 4u cneumdiyHmx go MMM aHTuTin, ceig-
YNTb NPO pofb AaHWUX PEePMEHTIB y npouecax audepeHdi-
toBaHHA agmnouuTis [16].

OcKinbKkn po3BUTOK iLLEMIYHOTO IHCYNbTY, 30Kpema, Ha
paHHix cTagisx nepebiry 3axBOprOBaHHA Ta NaToreHes Lyk-
poBoro aiabeTy, 0cobnmBO yCKNagHEHUA CynyTHIM OXMPiH-
HSIM, XapaKTepu3yloTbCs aKTMBI3aLi€l0 BiNbHOPaaMKanbHUX
peakuin Ta pO3BUTKOM OKCMOATUBHOIO CTPecy, MOXeMO
NpUNyCTUTU, WO OAMH i3 MEXaHi3MiB BMWSIBIIEHOrO Hamu

3poctaHHsa BMicTy MMI peanisyeTbcs yepes iHAyKOBaHy
AKM akTtuBizauito MAI-kiHa3HMX KackaaiB Ta NOCUNEHHS 3a
yyacTi TpaHckpunuinHux daktopis AP-1, NF-kB, ERK Tpa-
HCKpUNUji TeHiB MaTpUKCHUX MeTanonpoTeiHas, y Tomy
yucni m MMM-9. Ha popgavy, AKM 3agatHi 6e3nocepeaHbo
aKkTuByBaTU Monekyny cepmMeHTy, Wwo Byno ekcnepumer-
TanbHO nigTBEpAXXeHo npu iHkybauii npo-MMIM-9 Ta npo-
MMTI-2 y cuctemi kcaHTUH/KcaHTUHOKeupasa [17]. Mogib-
HU edpekT AKM, K yBaxatoTb, NOB'A3aHUN i3 OKUCHEHHSIM
CynbriapnnbHOI rpynu, WO BXOAUTL 40 CKNaay BUCOKOKO-
HcepBaTUBHOI nentuaHoi nocnigosHocTi PRCGXPDV, Tak
3BaHOro "UMCTeiHOBOro BMMMKaya". Llel BinbHMIA 3anuwiok
LUMCTETHY, YTBOPHOHOYM KOOPAUHALIMHMI 3B'A30K i3 aTOMOM
LMHKY B aKTMBHOMY LEHTpi dbepmeHTy, 3abesnedvye nigT-
pvMaHHs (epMeHTYy B HEaKTMBHOMY CTaHi. [lopyleHHs
Takoi B3aemofii BHACNiAOK OKUCHEHHS CynbadrigpunbHOT
rpynv UUCTEIHY YU BUIYYEHHS LMCTEIHOBOro 3aruLuky
obymoBnioe aytoaktmsauito MMIM-2 [18]. AHanoriyHun
edekT cnocTepiraeTbes i Npy S-rnyTaTioHINIOBaHHI UnUcTei-
HOBOTO 3anuLKy. 3a3Ha4vMMOo, Lo 3a AaHWX YMOB YTBOPIO-
€TbCA aKTMBHa hopMa PEepMEHTY 3 MOMEKYIAPHOIO Macoto
72 k[la, y ToM 4ac 5K akTMBauisa 3a Aii npoTeiHas cynpoBo-
OKyeTbcs nosisoto 64 kda MMI-2.

[ns ouiHKM NPUCYTHOCTI NPOTEONITUYHO aKTUBHUX (HOPM
MMIN 6yno npoBeAeHO eH3UM-eNeKTPOdOPETUYHUIA aHani3
3paskiB cMpoBaTK/ KPOBI NauieHTIB focnigHuX rpyn. Ak Bua-
HO i3 HaBegeHux enekTpodoperpam (puc. 1, 2), neBHa nNpo-
TEOMiTMYHA aKTMBHICTb HasiBHA AK Y rpynax naujieHTiB 3 iwe-
MiYHMM iHCYNbTOM Ta iHCYNbTOM Ha hOHi LiyKpoBOro giabety
Il TMny, Tak i y rpyni yMOBHO 300pOBUX JOHOPIB.

M 1

Puc. 1. TunoBa eH3uMm-enekTpodoperpama 3paskiB nna3mm KpoBi yMOBHO 340pOBUX AOHOPIB (1):
M — mapkepu monekynsipHux mac (86 ka nna3miH, 36 kla miHi-nna3miH, 23 k[la TPUNCUH)

HesBaxatoun Ha Te, Wwo obmasa gocnigHi NaTonorivHi
CTaHMW XapaKkTepusylTbCs MOA4IGHMM po3nodinom 30H i3
NPOTEONITUYHO aKTUBHICTIO, IHTEHCUBHICTb CMYr Yy 3pas-
Kax CMpoBaTKM KpOBi XBOpUX Ha AiabeT € gewlo Buwow. Y
LinoMy, Taki AaHi y3rogxyTbCs i3 HaBeJeHVMU HaMu pa-
Hille pesynbTaTaMu OO BU3HAYEHHS] BMICTY MaTPUKCHUX
MeTanonpoTeiHa3 Ta cBig4yaTb NPO MOPYLUEHHA MeXaHi3MiB
KOHTPONIO aKTMBHOCTI AaHUX (DEPMEHTIB.

BianoBigHO Ao faHUX eH3uM-enekTpodopesy, rocTpui
nepiog iHCynbTy, He3anexHo Big HAABHOCTI B aHaMHesi

uykpoBsoro Aiabety, xapakTepudyeTbCa MPUCYTHICTb na-
TEHTHMX Ta akTuBoBaHMX OpM 060X AOCNIAKYBaAHUX
MeTanonpoTeiHas (puc. 2). Tak, HasiBHi CMyrn npoTeorni-
TUYHOT aKTMBHOCTI, WO 32 MOMEKYMNSAPHOK Macot Biano-
BigatoTb npo-MMI-9 (92 k[a) ta MMIM-9 (85 kOa). AHa-
noriyHa kapTuHa crnoctepiraeTecs i y Bunagky MMIM-2 —
cvpoBaTKa KpOBi MauieHTIB 3 ileMiYHUM iHCYNbTOM OKpe-
MO Ta iHCYNnbTOM Ha OHi UykpoBoro fiabeTy MiCTUTb
72 kJa npo-MMTI1-2 ta aktuBoBaHy MMI-2, monekynspHa
Maca sikoi cTaHOBUTb 67 k[a.
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M 1

2

Puc. 2. TunoBa eH3nM-enekTpodoperpama 3pas3kiB nnasmu KpoBi nauieHTIB
3 iwemiyHMM iHcynbToM (1) Ta iHCynbTOM Ha ¢hoHi LykpoBoro giabety Il Tuny (2):
M — mapkepu MmonekynsipHux mac (86 kla nna3miH, 36 ka miHi-nna3miH, 23 kla TPUNCUH)

Y uinomy, Bucokun piseHb aktnsosaHux MMI y cupo-
BaTLUi KPOBi NauiEeHTIB 3 ilUEeMiYHUM iHCYNbTOM Ta iHCY-
nbTOM Ha oHi Lykposoro giabety Il Tuny, onocepeako-
BaHO MOXe CBiQYMTKW MPO iCHYBaHHA NOTEHLiMHOI 3arposn
BUHWKHEHHSI MOBTOPHUX YCKNagHeHb, CNPUYMHEHUX PO3-
pUBOM aTepoOCKNepo3HUX OnsAwok. 3rigHo 3 iCHyluYMMu
yasneHHamu, MMM, gitoun Ha BONOKHa konareHy Ta ena-
CTMHY, WO BXoAATb [0 cknagy ¢ibpo3Hoi 000noHkM
Onawkn, Npu3BoaaTb A0 i PO3M'SKIWIEHHS Ta 3HUXKEHHS
MexaHi4YHoI cTilikocTi go po3pmBy. OcobnmnBo BMCOKa ak-
TnBHicTb MMTI-9 BusiBnsieTbes y "nneyesin” 3oHi Grsawkm,
fIka € HanypasnueiLo 40 PO3puBIB.

HesBaxatoum Ha TOM gakT, Lo cMpoBaTKa KpPOBi 3400po-
BMX FI0AeN TakoX MiCTUTb NnaTeHTHi dpopmun aeskux MMIT,
O MOXYTb BUABMNATU HE3HAYHY aKTUBHICTb i 32 YMOB (i3i-
OnOriYyHOI HOpMU, MOSsIBA Y KPOBOTOL aKTMBOBaHWX (HOpM
AaHux hepMeHTIB € OQHO3HAYHUM CBiJYEHHSAM MOPYLUEHHS
TOHKOI piBHOBaru Mix ymictom iHribitopis Ta MMI. 3a Ta-
knx ymoB aktusauis MM € He nuwe onocepefkoBaHUM
NiATBEPAXEHHSM 3MiH, acouinoBaHuX i3 pemoentoBaHHSAM
NO3akNiTMHHOrO MaTpUKCy, a N 3 Ornsaay Ha 34aTHICTb Aa-
HUX bepMeHTIB po3LennoBaTn HN3KY HEMaTPUKCHMX Bin-
KiB, MOXXe OyTV OOHWUM i3 YNHHUKIB, SKi CNPUSIIOTL PO3BUTKY
yCKNagHeHb, CynyTHIX OCHOBHOMY 3aXBOPIOBAHHIO.

TakoX y 3paskax cUMpoBaTKM KpOBi MauieHTiB Oyno Bu-
SIBMEHO HU3KYy CMYr i3 MOMEKYNspHOI Macow BuLle
100 ka. Moxemo npunycTuTK, WO NPOTEonNiTUYHA aKTUB-
HicTb B obnacTi nokanisauii BUCOKOMONEKYNsipHMUX Ginkis
Moxe ByTn obymoBneHa akTusHicTio npo-MMI1-9 y cknagi
ctabinbHoro komnnekcy i3 TIMIM-1 (monekynsapHa maca
6nmsbko 116 kda) um OyTM pes3ynbTaTOM YTBOPEHHsI 3a
AaHVX NaTonoriyHMX cTaniB romogumepie npo-MMI-9 (mo-
nekynspHa maca 6nmsbko 220 k[la). HakonnyeHHs ocTtaH-
HiX, Yyepes3 BiACYTHICTb AOCTYMHUX ANS iHriGiTOpiB LEHTpIiB
3B'sI3yBaHHS, CNpUSTUME 30epexeHHI0 NEBHOro Mnyny npo-
TeoniTmyHo akTnBHUX MMIT HaBiTb Y BUNaaKy BiAHOBNEHHS
iHriGiTOpHO-akTMBaTOPHOrO HanaHcy.

BuaBneHa Hamu HasBHICTb akTMBoBaHuX dopm MMM
Moxe ByTn 6esnocepeHiM HacMiAKOM MOPYLUEHHS MeXaHi-
3MIiB KOHTPOS aKTUBHOCTI AaHux depMeHTiB. Ockinbkn
aKTUBHICTb ycix npeactaBHukiB MMI1 geTepMiHyeTbCca Ha
piBHi iXHbOI B3aemogii i3 TkKaHMHHMMM iHriGiTopamu (TIMI),

3pOCTaHHA BMICTY AaHUX (bepMeHTiB 3a BiACYTHOCTI y3ro-
[PKEHOCTi y 3pocTaHHi BMICTY iX iHribiTopiB cTBOptOBaTUME
nepeaymoBu ans aktusauii MMI.

Bigomo, wo aktusauis MMI1 cekpeTopHoro tuny, 30k-
pema, MMIM-2 ta MMI-9, BiabyBaeTbca nuwe nicns ix
BUBIMIbHEHHS Y MO3aKNITUHHUIA NPOCTIP | 34IMCHIOETHCA 3a
y4yacTi HU3KN TKaHUHHKX | NNa3MeHnx npoTeiHas, YacTuHa
SKMX HaneXxuTb 00 PiGPUHONITUYHOT NaHKM cuctemu re-
MocTa3y. Tak, 3okpema, ehEKTUBHUM PErynsTOPOM aKTu-
BHocTi MMI1 € nnasmiH Ta ypokiHasa. 3poCTaHHSA KOHLEH-
Tpauii akTuBaTopiB nNnasMiHOreHy TKaHWMHHOIO M YpOKiHas3-
HOrO TWNIB, @ TaKOX 3HWXEHHS KOHLeHTpauii iHribiTopis
aKkTMBaTopiB Mna3mMiHOreHy Yepes BNAMB Ha KinbKiCTb dy-
HKUiOHaNbHO aKkTMBHOrO MnasmiHy, oOnocepenkoBaHO
cnpusie nepetBopeHHo nNpo-MMIT B akTuBHY dopmy. bi-
nblwe TOoro, 3rigHo i3 npauamu Wang X. et al., TKAHUHHUIN
aKkTMBaTop nna3miHoreHy 3gateH 6esnocepeHbO aKTUBY-
BaTu monekyny npoMMI1-9 [19].

Ockinbkn MMIM-2, Ha BigMiHY Bif peLlTV CEeKPeTOPHUX
MMTI, € cybctpatom ansa aii MMM membBpaHHoro Tuny,
BipOrigAHOK MPUYMHOK BUSIBNEHOI Hamu akTumsauii MMI1-2
Moxe ByTn nocuneHHs cekpeuii 4aHux chepMeHTiB 3a 060X
[OCniAHMX NaTOMOMYHUX CTaHIB. Y noganbLliomy, Oitoun Ha
Mornekynu npoMMr1-1, -2, -9, -13, MMI1-2 obymoBntoe kac-
KagonogioHuin MexaHiaM akTuBauii pewTn MaTPUKCHUX
MeTanonpoTeiHas, Wo Yy KiHueBOMY pe3ynbTaTi npu3BoauTb
0o amnnidikauii NepBMHHOrO cCuUrHany Ta 3HayHoro nocwu-
NEHHs MPOTEOoNiTUYHMX peakuii, onocepeakoBaHUx dep-
MEHTamu AaHoi rpynu.

TakMuM 4YMHOM, pe3ynbTaTu MNPOBEAEHUX LOCHIAKEHb
LLOAO BU3HAYEHHHA BMICTYy Ta aKTUBHOCTI MaTpPUKCHUX Me-
TanonpoTeiHa3d cBig4aTb, WO OAHMM i3 MaTOreHeTUYHUX
MeXaHi3MiB, SIKUA NEeXWUTb B OCHOBI PO3BUTKY YCKMNadHEHb,
CMPUYMHEHMX TOCTPOIO iLLEMIE TONIOBHOIMO MO3Ky, peani-
3yeTbest 3a yyacti MMIM-2 Ta MMIM-9. 3 iHworo 6oky, 3poc-
TaHHSA BMICTY akTuBOBaHMX OOpM AaHnX pepMeHTiB y XBO-
pux i3 LykpoBMM AiabeToM He nuLle Cnpusie NporpecyBaH-
HI0 YCKIagHeHb, acouinoBaHux i3 nepebygoBamu nosakni-
TMHHOIO MaTpuKCy, a  Moxe OyTn nmyckoBuM akTopom
eckanauii aTepoTpoMOOTUYHMX NMOPYLLEHb.
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YHL, "UHcTuTyT GMonormm n meamumHbl”,

KneBckui HaumoHanbHbIV yHuBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpanHa

MATPUKCHbIE METAINTIOMNPOTEUHAS3bI B MATOMEHE3E MLLEMUYECKOIO UHCYINbTA,
OTANOLEHHOIO CAXAPHbIM AUABETOM Il TUMA

MampuyHblie memannonpomeuna3sbl (MMI1) npedcmaensiom coboli cemelicmeo YUHK-3agUCUMbIX 3HOonenmuda3s, cnocobHbIX paspywamsb
KOMIMOHEeHMbI 8HEKITEMOYHO20 Mampukca. Knacc memannonpomeuHa3-xenamuHa3bl, KOmopbil eK/to4Yaem xenamuHa3ly A unu MMI-2 (72 kfja) u
xenamuHa3sy B unu MMP-9 (92 k[]a), uzpaem uckio4uUMesIbHO 8)XXHYH POJIb 8 Mamoz2eHe3e psida oCMpbIX U XPOHUYECKUX MamoJsio2uyecKux npo-
yeccos, 8 YacmHocmu, cepde4Ho-cocyducmbix 3abosnesaHull. OnpedeneHue ocobeHHocmel (hyHKUUOHUPOBaHUSI U pe2ynsiyuu MampuKCHbIX
MemansnonpomeuHas npu pasu4yHbix 3abosiegaHusix Mo360/IUM He MOJbKO pacwupums npedcmasnieHusi 06 ux namozeHe3e, HO makxe 060CHO-



ISSN 1728-2748 BlONnorisa. 1(75)/2018 ~ 69 ~

8amb u 8HeOpPUMb 8 NpPaKkMu4ecKyro MeduyuHy Hoeble Memodbl QuacHOCMUKU U Jie4eHusi. B Hacmosiwem uccnedoeaHuu 6b1710 NpoaHanu3uposa-
HO codepxaHue, a makxe Hanu4ue akmueHbix ¢popm MMP-9 u MMP-2 e cbieopomke Kpoeu nayueHmoe ¢ UlWeMu4ecKuM UHCY/ILIMOM U uwemMuye-
CKUM UHCYJ/IbITIOM, OCJ/IOXXHEHHbIM caxapHbiM duabemowm Il muna. YcmaHoesneHo, 4ymo ocmpasi ¢haza uWEeMUYECKO20 UHCYIbma cornpoeoxdaemcs
3HayumesibHbIM U3MeHeHueM codepxaHusi uccredyeMbiX MemasnsionpomeuHas e CbI8OPOMKe Kpoeu nayueHmoe obeux 2pynn. Y nayueHmoe c
uweMuYyecKUM UHCYJIbMOM, aHaMHe3 KOmopbIX Omsi20ujeH Haiu4yuem caxapHoao duabema Il muna, usmeHeHusi cooepxxaHusi MMIM-2 u MMI-9 u ux
akmueHocmu 6binu 6osee ebipaXeHHbIMU 8 CPagHeHUU ¢ pe3y/ibmamamu nayueHmoe moJsibKO C UWeMUYeCKUM UHCYsibmoM. Co2iacHo GaHHbIM
3H3uM-3iekmpoghope3sa Osisi ocmpoz20o fnepuoda UHCYNbma, He3asucuMo Oom Hanu4usi 8 aHaMHe3e caxapHo2o duabema, xapakmepHO npucym-
cmeue 8 cbisOpPoOMKe KpoeuU JlameHMHbIX U akmueupoeaHHbIX ¢hopm obeux uccriedyemMbix MemasornpomeuHas. Tak, 4emko eudHbl NOJ0ChI MNPo-
meonumuyeckoli akmueHocmu, Komophbie o MosieKynsipHoli Macce coomeemcmeytom npo-MMI-9 (92 kfa) u MMI1-9 (85 k[Ja). AHanoau4Has Kap-
muHa Habnrodaemcsi u e ciny4ae MMI1-2 — cbieopomka Kpoeu NayueHmoe ¢ UWeMUu4eCKUM UHCY/TbIMOM 0mAesibHO U UHCYJIbMOM Ha (hoHe caxap-
Hoz2o Auabema codepxum 72 kfja npo-MMI1-2 u akmueupoeaHHyto MMI1-2, monekynsipHasi Macca komopoli cocmaensiem 67 kfa.
Knroueenie cnoea: uwemuyeckuli uHcynbm, caxapHbili Quabem Il muna, MampuKkcHble MemasnsionpomeuHassbl.

T. Tsarenko, PhD student, N. Raksha, PhD., O. Kravchenko, PhD.
ESC "Institute of Biology and Medicine",
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

MATRIX METALLOPROTEINASES IN THE DEVELOPMENT OF ISCHEMIC STROKE
OF THE PATIENTS WITH OR WITHOUT DIABETES MELLITUSII TYPE

Matrix metalloproteinases (MMP) are a family of zinc-dependent endopeptidases, capable of degrading all the molecular components of
extracellular matrix. A class of metalloproteinases—gelatinases, which includes gelatinase A or MMP-2 (72 kDa) and gelatinase B or MMP-9 (92 kDa)
has been shown to play critical roles in a number of acute and chronic pathological processes, in particular, cardiovascular diseases. For these
reasons gelatinasesobtained a great interest as potential non-invasive biomarkers in providing useful clinical information in stroke diagnosis and
therapy. In present study we have analyzed the content of MMP-9 and MMP-2 in serum samples of patients with ischemic stroke alone and ischemic
stroke complicated by diabetes mellitus type I, as well as the enzymatic activities presented in blood serum. It has been established that the acute
phase of ischemic stroke is accompanied by the significant change of the content of investigated metalloproteinases in the blood serum. The
obtained results demonstrated thatblood serum content of MMP-2 is significantly higher than content of MMP-9.The changes of the content of MMP-
2 and MMP-9 were more pronounced in the group of patients with ischemic stroke and diabetes mellitus type 2 comparing with the results of
patients with ischemic stroke alone.For analysis of forms of gelatinases the gelatine zymographytechnique was applied. This is a sensitive and
simplemethodwhich allows to measure the relative amounts of active and inactive enzymes in body fluids and tissue extracts. The serum samples
patients with stroke alone and complicated by diabetescontained two prominent gelatinolyticbands corresponding to monomeric proMMP-9
(92 kDa), proMMP-2 (72 kDa)active MMP-9 (85 kDa), MMP-2 (67 kDa)and some additional bands migrating above 100 kDa. By contrast, the healthy
serum samplesdisplayed only the 92 and 72 kDa proforms.

Keywords: ischemic stroke, diabetes mellitus type Il, matrix metalloproteinases.
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