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OCOBJIUBOCTI ®YHKLIIOHYBAHHA AHTUOKCUAAHTHOI CUCTEMM
B TKAHUHAX LLYPIB NPU OTPYEHHI BAXXKUMU METAJIAMMU

HocnidxeHo ennue eaxkux memarsie (Midi cynbghamy, YUHKY cynbghamy, kadmiro cynbghamy i CEUHUIO a30MHOKUCII020) Ha
nepokcudHe oKucHeHHs1 ninidie (MOJ]) i Ha akmueHicmMb 2ymamioH3anexHux ¢ghepmMeHmie Kpoei ma nevyiHKU iHMOKCUKOB8aHUX
wypie. lMokazaHo, wjo eeedeHHsI WypaM 8aXKUX Memarslie euk/lukae nideuuwjeHHs1 emMicmy e kpoei ma neyinyi TBK-akmueHux
npodykmie i dieHoeux kKoH'to2amie. pu dii eaxkux Memarsnie 3HUXYEembCsi akmueHicmb Kamasna3u i cynepokcudducmymasu.
BcmaHoeieHo 3HUXeHHS1 akmueHocmi annymamioHnepokcuda3su i anrymamioHmpaHcgepa3u nid ennueom nidsuuwjeHux o3 gax-
Kux memanis. 3a 0ii eaxxkux Memarie 3aMmeHWyembCcsi Micm 8i0HO8J/IEHO20 2/TymamioHy 8 mKaHUHax wypis.

Kmroyoei cnoea: Midb, YuHK, kadMill, ceuHeub, KpPO8, NneYiHka, uypu, aHmuokcudaHmHa cucmema.

BcTtyn. CyyacHe TexHoreHHe 3abpyaHeHHsI [OOBKinms
BaXXKUMUW MeTanamu SOCUTb 3HAYHE | YNHUTb HECNPUSTIIN-
BY Ail0 Ha 300poB's nogen | TBapuH [1]. HeratusHi dakTo-
pVY HaBKOINMULLHBOrO CepenoBULLA, B TOMY YUCHI W BaXKi
MeTanu, Npu3BoAsaTb A0 PO3Nagy aHTUOKCUAAHTHOrO 3axu-
CTy Ta BUKMNMKaOTb MOCUNEHHS BiNbHOPaAMKanbHOIO OKUC-
HeHHs1 (BPO). Lle cynpoBomxyeTbcs 3MiHOW koHdopMaLlii
ninigis, WO NpU3BOAUTL A0 NOPYLUEHHS CTPYKTYPHUX i PyH-
KUioHanbHMX BnactuBocTel GiomembpaH, NiABULLEHHIO
IXHBbOT NabinNbLHOCTI 1 NPOHMKHOCTI, po3banaHcyBaHHIO de-
PMEHTHMX CUCTEM MeMBpaH, NOPYLUEHHIO eNeKTPOHOTPaH-
CMOPTHMX nNaHutoriB MiToxoHApin. Kpim TOro, npogyktu
BPO ywkomkytoTb Ginku, TiONOBi CNOMYyKKU, HyKNeoTuado-
chaTtn, ywkomxytoTb saepHy OHK 3 yTBopeHH:AM i ogHo-
NaHUoroBnx po3pmeis [2].

3a oujiHkoto aktusHocTi npouecis MOJ1 i BPO Ta ctyne-
HS1 3CyBY piBHOBarM MiX Npo- Ta aHTMOKCUOAAHTHUMMU CUC-
Temamy MOXHa po3rnagaTv OB'eKTUBHI N AyXe YyThuBi
NOKa3HWKN 3aranbHOro CTaHy OpraHiamy, akTMBHOCTI K dy-
HKUIOHYBAHHSI CUCTEM NIATPUMKM romeocTasy [3].

3a piBHeM npopykTie MOJ1 MOXHa cyanTh Npo iHTEHCK-
BHiCTb BPO B pi3HuXx GionoriyHnx cuctemax i TKkaHWHaXx
opraHiamy, TO6TO MPO CTYMiHb iXHBOTO YLUKOMKEHHSA MiJ
fieto Hecnpuatnmneux dakTopie cepegosula [4-5]. [Mpu
ouiHui akTuBHOCTi BPO HeobxigHO mMaTtu Ha yBasi, Wo Kni-
TWHa, OpraHiaM MatTb Yy CBOEMY pPO3NopsimKeHHi 6e3nidy
3aXMCHUX MEXaHi3MiB, Lo GinbLU-MeHW edekTUBHO NpoTK-
gitote BPO. lMokasHnkom cTyneHsa nocurneHHs BPO moxe
OyTK 36inbLUEHHS KinbkocTi npoaykTie BPO.

AHTUOKCMAAHTHA cUCTeMa 3aXUCTY OpraHiamy KOHTPO-
Noe i ranbMye BCi eTanu BinbHOpaguKanbHUX peakuin,
noynHaroum Big ix iHidiauii i 3aKiH4y0Un YTBOPEHHSM rigpo-
nepokcuais i TBK-akTneBHMX npoaykTtiB. OCHOBHWUIA Mexa-
Hi3M KOHTPOIIO LMX peakuii noB'a3aHui 3 faHLoroMm 3Bo-
POTHNX OKMCHO-BIAHOBHWUX peakuiil 3a y4acTio iOHIB MeTa-
niB 3MiHHOi BaneHTHOCTI, rmyTaTioHy, ackopbary, Tokode-
pony Ta iHWWX PEYOBUH, 3HAYEHHSA AKX OCOBNMBO BaXnn-
BO AN 36epexeHHsA OinkiB i AesKnX CknagoBux MeMobpaH.
€ nigcTaBu BBaxaTy, L0 TPUBAnICTb XUTTH MakpOMOIIeKyn

y KMiTWHI 6araTo B YOMYy BM3HAYaETbCA came iX CTiNKICTIO
[0 aTaku BinbHOpaauKanbHUX NpoaykTis [6].

MeTolo po6oTu Gyno JocnigXeHHs BNNMBY iHTOKCKKA-
Lii BaXKKMMW MeTanammn Ha (PyHKLiOHYBaHHSA aHTUOKCHAaH-
THOT CUCTEMMU Y TKaHUHAX LLYpIB.

Martepianu i metogu. Jocnian npoBoaunu Ha 6Ginux
HEenNiHINHWUX LWypax-camMusax, ogHoro Biky, Macoto 180-200 r.,
BnpogoBx 14 ni6. TeapuHu Gynu po3dineHi Ha n'sTe rpyn:
nepwa — iHTakTHi (KOHTpOnb), Apyra — TBapuHaMm nepopa-
NbHO BBOAMMM PO34MH KynpyM cynbdaty B A403i 3 mMr/kr, Lwo
ctaHoButb 1/10 Big Nfso, TPETS — Wypam nepopoarnbHO
BBOAWUIM PO3YMH LMHKY cynbdaTy B [03i 2 MI/Kr, Wo cTa-
HoBuTb 1/20 Big NMso, YeTBEPTaA — TBApUHaM NepoparbHO
BBOAWIM PO34MH Kagmito cynbdarty B fosi 1,5 mr/kr, wo
craHoBuTb 1/30 Big J10s0, N'ATa — TBapuHam nepoparnbHO
BBOAUNM PO34uH Nnombym HiTpaTy B Ao3i 1,7 mr/kr, Lo
craHosuTb 1/50 Big NAso. LLypiB Aekanitysanu nig edip-
HUM Hapko3oM i BiaGvpanu KpoB Ta TKAHWHW MEeYiHKW Ans
noganblumx gocnigxeHb. Bes poboTta nposoamnach Bigno-
BiJHO [0 KOHBeHUjii Pagn €Bponu Wo[o 3axmcTy xpebet-
HMX TBAPWH, SKNX BUKOPUCTOBYIOTb Y HayKoBUX Linsx. Kpos
OTPUMYBanu 3aranbHOBIAOMVMMU MeToAamMu, a npenapaTu
rOMOreHHoi dopakuii KNiTUH NedviHkn — MeToaom andepeH-
uiHoro ueHTpudyrysaHHs [7]. Bmict TBK-aktuBHUX npo-
OyKTiB BM3Havanu 3a [8], aieHosux koH'toratis (OK) 3a [9].
BusHavanu aktuBHicTb: cynepokcupgaucmytasu (COL. K
1.15.1.1) 3a meTogom [10]; katanaau (KAT, Kb 1.11.1.9) 3a
[11]; rnyTaTtioHnepokcvgasm (MM, KO 1.11.1.9) Ta rnyrartio-
HTpaHcdepasu (I'T, KO 2.5.1.18) 3a [12-13]. BmicT BigHOB-
neHoro rnytatioHy (GSH) BusHayanu metogom [14]. Bmict
6inkiB y TkaHuHax BuaHavanu metogom O.H. Lowry et al.
[15]. EkcnepuMeHTanbHi gaHi obpobnsanu cratUcTU4HO 3
BUKOPUCTaHHAM t-kpuTepito CTblogeHTa [16].

Pe3ynbTati Ta 06roBopeHHs. Y KpOBi Ta YNCENbHUX
TKaHMHAX MeYiHKM LLYpIB 3a iHToKcuKaji ioHamu Cu®’, Zn?*,
Cd®* 1a Pb* BUSBNEHO aKTUBALilO MEPOKCUOHOTO OKMC-
HeHHsa ninigis (MOJ1), ke ouiHOBaNM MO HAKOMUYEHHHD
TBK-akTBHUX NpoaykTiB (Tabn. 1).

Ta6nuys 1. Bmict TBK-akTMBHMX NPOAYKTIB y KPOBi Ta TKAHWHaX NeYviHKK LypiB
3a YMOB iHTOKCUKaLii Baxkumu metanamu (Mtm, n=8)

Mpyny TBapuH Bwmict TBK-akTUBHUX NPOAYKTiB
KpoB, Mmonb/n MeyiHka, MKMOSb/Mr Ginka
KoHTpornb 1,34+0,05 0,74+0,03
IHTOKCUKOBaHi CuSO, 1,87+0,09* 0,97+0,04*
IHTOKCKKOBaHI ZNSO4 1,91+0,04* 0,95+0,05*
IHTOKCUKOBaHi CdSO, 2,23+0,08* 1,02+0,07*
IHTOKCKKOBaHi Pb(NO;) 5 2,16+0,05* 1,01+0,05*

MpumiTka: * — P<0,05 — BiGHOCHO KOHTPOSHO.

© Kaniiu 1., |Llyasesmu B. |, 2016
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IHTOKCMKaLis KynpyM cynbgaToM npu3BoauTb A0 36i-
nbweHHA TBK-aktmBHux npopaykTis Ha 40% Yy KpoBi Ta Ha
31% y neviHui; unHKY cynbdaTtoM — Ha 42% B KpOBi Ta Ha
31% B neviHui, kagmito cynbdaTom — Ha 66% B KpOBI Ta Ha

38% B neviHui; nnoMOym HiTpaToM — Ha 61% B KpoBi Ta Ha
36% B neYiHLi, BIGHOCHO KOHTPOMbLHOI FPyNy TBapwH.

BwmicT gieHoBuMX koH'loraTiB y TkaHWHax LwypiB (Tabn. 2) Bu-
3Hayanu siK BigHOLLIEHHS OMTUYHOI ryCTUHM Npy 233 i 218 Hm.

Ta6nuys 2. BmicT aieHoBUX KOH'lOraTiB y KpOBi Ta TKaHMHaX NeyviHKu WypiB
3a yMOB iHTOKCUKauii Baxkumu metanamm (M+m, n=8)

R — BMicT AieHOBUX KOH'loraTiB
Py P KpoB (Hmonb/mn) MeyiHka (HMonb/r)
KoHTponb 3,04+0,15 23,47+0,42
IHTOKCMKOBaHi CuSO, 3,53+0,18 24,64+0,45
IHTOKCMKOBaHiI ZnSO, 3,59+0,20 25,11+£0,47
IHTOKCMKOBaHI CdSO, 3,77+0,14* 28,63+0,52*
IHTOKCMKOBaHI Pb(NQO3) » 3,83+0,16* 29,10+0,61*

MpuwmiTka: * — P<0,05 — BiGHOCHO KOHTPOSHO.

Micnsa iHTOKCMKaUii ioHaMy BakkMx MeTanie 36inbLuy-
eTbca BMicT OK y kpoBi i neviHui wypiB. Tak y KpoBi BMICT
OK pocToBipHO 36inblumnBes Ha 24% npu iHTOKCKKaUiT Kaa-
Mito cynbdaTom Ta Ha 26% — nnombym HiTpaToMm, a y ne-
YiHLUi BCTaAHOBNEHO OOCTOBipHe 36inblUueHHst Ha 22% npu
iHTOKCUKaLii kagMmito cynbdatom i Ha 24% — nnomMOyMm HiT-
paToMm, MOPIBHAHO 3 KOHTPOSBLHOK MPYMoto.

AHTMOKCMOAHTHA CUCTEMA 3axXMCTy OpraHiamy KOHTPO-
noe i ranbMye BCi eTanu BinbHOpaguKanbHUX peakuin,
nouynHaroumM Big TX iHidiauii i 3akiHYyrouM YTBOPEHHSM
TBK-akTnBHUX NPOAYKTIB Ta LUMEOBMUX OCHOB.

JocnigXeHHs akTUBHOCTI CynepokcuaaMcMmyTasu Ta Ka-
Tanasu HaBeaeHo B Tabnuui 3.

Ta6nuys 3. AkTuBHicTb cynepokcupaucmyTasm (CO[L) Ta katanasu (KAT)
B TKaHMHax LWypiB 3a Ail ioHiB Baxkux meTaniB (Mtm, n=8)

Mpyny TeapuH Kpos MeuyiHka
COA (ym.on) KAT (mMkmonb/xs/Mr 6inka) COf (ym.on) KAT (Mkmonb/xs/Mr Binka)
KoHTponb 0,83+0,05 11,2+1,1 2,83+0,32 0,18+0,03
IHTOKCUKOBaHI CuSO4 0,68+0,02 10,1+0,9 2,68+0,17 0.12+0,02*
IHTOKCKKOBaHI ZnSO4 0,70+0,04 10,7+0,7 2,710,115 0.14+0,03*
IHTOoKCUKoBaHI CdSO4 0,60+0,03* 8,5+0,9* 1,37+0,14* 0.09+0,01*
IHToKcmKkoBaHi Pb(NOs) o 0,62+0,05* 8,9+0,8* 1,7240,19* 0.11+0,01*

Mpuwmitka: * — P<0,05 — BiGHOCHO KOHTPOSIO.

OTxe, iHTOKCMKaUA iOHaMW BaXKux MeTaniB Mnpu3Bo-
ONTb 00 3HWKeHHs1 akTmBHocTi CO[L, i KAT y pgocnigxysa-
HUX TKaHMHaX LLypiB, 0COGNMBO MpWU iHTOKCUKALii ioHaMu
KagMito Ta nniomoymy.

JocnigXeHHs akTUBHOCTI rnyTaTiOH3anexHnx depmeH-
TiB TKQHWH LLYpiB HaBeAeHo B Tabnuui 4.

Ta6nuys 4. AKTUBHICTb rnyTaTioHNepoKkcuaasu i rmyTaTioHTpaHcdepasn Ta BMiCT BiGHOBNEHOrO rnyTaTioHy
B TKaHWHax LWypiB 3a Aii ioHiB Baxkux meTtanis (Mim, n=8)

KpoB MeviHka
Fpynu TBapuH rm rT GSH rm rT GSH
(Mmonb/xB-1) (Mmonb/xB-1) (Mmonb/n) (MkMonb/xB-Mr 6inka) | (Mkmonb/xB-Mr 6inka) | (Mkmonb/mr-6inka)
KoHTponb 0,2730,12 68,0£4,71 0,379£0,04 0,370,02 0,480,05 0,80£0,04
'(;'Jg'g""ma“' 0,214:0,11* | 35,7+3,68" 0,294:0,03* 0,34x0,03 0,460,07 0,670,05
7

';;gg’f“oaam 0,21120,14* 34,1+3,52* 0,276+0,07* 0,36£0,05 0,440,03 0,62+0,07
'C”gg'g:"ma”' 0,170£0,09* | 27,4+2,90* 0,252+0,02* 0,28+0,04* 0,39+0,02* 0,31+0,03*
IHToKCMKOBAHT | 48140 10+ 29,7+3,10* 0,263+0,05* 0,30+0,03* 0,41%0,04* 0,39+0,05*
Pb(NO3),

Mpumitka: * — P<0,05 — BIiGHOCHO KOHTPOSIO.

Y KpOBI LLypiB 3a YMOB iHTOKCUKKALIT KynpyM cyrnbcdaTom
3MEeHLIYETbCS: akTUBHICTL M1 Ha 22%, I'T Ha 47% i BMmicT
BiAHOBMNEHOro rnytaTioHy Ha 23%; UMHKOM cynbcaToMm —
aktuBHicTb Tl Ha 23%, I'T Ha 50% i BMICT BiaHOBREHOIO
rnytaTioHy Ha 27%; kagmiem cynbdaTtom — M1 Ha 38%, I'T
Ha 60% i BMIicT BigHOBNEHOro rnyTatioHy Ha 34%; nniom-
©ymom HitpaTom — Tl Ha 34%, I'T Ha 57% i BMICT BigHOB-
neHoro rnytatioHy Ha 31% BiANOBIAHO MOPIBHAHO 3 KOHT-
POMbHOK PYMNO0 TBAPWH.

3a yMOB iHTOKCMKaUji Kynpym cynbaToM i LUMHKY Cy-
nbdatoM akTmBHicTb M1 i I'T y neviHui WwWypiB 3MiHIOETbCA
HecyTTeBO. AKTMBHICTL [T1i I'T y meviHui 3a ymoB Aii ioHIiB

KaaMmito 3MeHLLyeTbes Ha 25% i 19% BianoBigHO NOPIBHAHO
3 koHTporneMm. IMpu gii ioHiB nntoMGymy akTuBHICTE i MTy
neviHui wypis ameHwwnnack Ha 19% i 15% BignosigHo no-
PIBHSIHO 3 KOHTPOSTbHMMUW TBapUHAMM.

Cnig BigMiTUTW, WO Ginbl iHTEHCUBHO 3MEHLLYBaBCS
BMIiCT BiOHOBMEHOro rMyTaTiOHY B MeYiHUi iHTOKCUMKOBAHUX
wypiB: CuSO4— Ha 17%, ZnSO4 — Ha 23%, CdSO4 — Ha 61%,
Pb(NO3), — Ha 51%, BiGHOCHO KOHTPOMBLHOI IPyMU TBapuH.
Taky 3MiHy, Ha HaLL NOrNsA, MOXHA NMOSICHUTM TUM, LLO ryTa-
TiOH 6epe y4acTb y 3aXMCHUX peaKLisix KMiTMHHUX OpraHen.

BusiBneHi Hamu 3MmiHM BKasyoTb Ha AOLMbHICTL BUBYEH-
HSA @HTUOKCUMOAHTHOI CUCTEMM 3 METOID IHTErpanbHOI OLHKK
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CTaHy opraHiamy npu LKIANUBIA Ail BaXKkMx MeTaniB Ta no-
LYKy HOBMX 3acobiB, LLO HanpaBneHi Ha KOPEKL;lo BCTaHOB-
NEeHMX NopyLLEHb, a TakoX ANA po3pobneHHs 3axodis enimi-
Hauil Ta NPOgINakTUKN OTPYEHb BAXKMMM MeTanamu.

BucHoBku. 1. BusiBNeHO akTMBaUild NEepPOKCUMAHOro
OKWCHEHHSA MinigiB y KPOBi Ta YMCENbHUX TKaHUHAX NeYiHKn
LLypiB 32 YMOB iHTOKCUKaLIl, @ came: iHTOKCMKaUia KynpyMm
cynbcaTtoMm npu3BoanTb [0 36inblieHHs TBK-akTuBHMX
npoaykTiB Ha 40% y kposi Ta Ha 31% y nediHui; UMHKY Cy-
nbgatom — Ha 42% B kpoBi Ta Ha 31% B neuiHui, KagMmito
cynbaTom — Ha 66% B kpoBi Ta Ha 38% B neyiHui; nrom-
Oym HiTpaTOoM — Ha 61% B KpoBi Ta Ha 36% B neyviHui, Bia-
HOCHO KOHTPOSbHOI rpynu TBapuH.

2. 3a yMOB iHTOKCHKaLLT BaXXKUMW MeTanamu 3HUXYETb-
cs aktuBHicTb CO[l i KAT, ocobnuBo npu iHTOKcuKauii io-
Hamu kagMito (Ha 28% i 24% — y kposi Ta 52% i 50% — y
neuviHui, BignoeigHo) Ta nntoMbymy (Ha 25% i 20% — y kpo-
Bi Ta 40% — y neviHui, BiANOBIOHO) BiGHOCHO KOHTPOMbHOI
rpynu Lwypis.

3. BcTtaHoBneHo, WO Y KPOBI LLYpiB 3a YMOB iHTOKCUKA-
Ui Kynpym cynbcaTom 3MeHLWyeTbCs: akTuBHICTb [Tl Ha
22%, T'T Ha 47%; uuHKy cynbdaty — akTuBHicTb [T Ha
23%, I'T Ha 50%; kagmito cynbdaTy — M Ha 38%, 'T Ha
60%; nntombym HiTpaty — I'Ml Ha 34%, I'T Ha 57 BignoBigHO
NOPIBHAHO 3 KOHTPOMbHOK FPYNoK0 TBApUWH. Y NeviHui wy-
piB 3a yMOB iHTOKCMKaLil KynpyM cynbdatom i LUMHKY Cy-
nbecpatom aktmBHicTb M1 i I'T 3MiHIOETBCA HecyTTEBO. Ak-
TuBHIiCTb [T1i I'T y neviHui 3a ymOB fii iOHiB KagMit0 3MeH-
wyetbes Ha 25% i 19% BiANOBIAHO MOPIBHSAHO 3 KOHTPO-
newm. Mpw gii ioHiB nntombymy akTuBHicTb ['T1i T y nediHui
wypiB ameHwunack Ha 19% i 15% BignNoBigHO NOPIBHSAHO 3
KOHTPONbHUMW TBapUHaAMM.

4. BusIBNeHO 3MEeHLUEHHs1 BMICTYy BigHOBMEHOro rnyra-
TioHy B kpoBi (CuSO4 — Ha 23%, ZnSO4 — Ha 27%, CdSO4
— Ha 34%, Pb(NO3)2, — Ha 31%) Ta neuviHui (CuSO4 — Ha
17%, ZnSO4 — Ha 23%, CdSO4 — Ha 61%, Pb(NO3), — Ha
51%) wypiB 3a yMOB iHTOKCUKALii BaXXKUMWU MeTanamu.
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HauunoHanbHbIM Nnepgarormyeckuii yhusepcurtet umenu M.MN. AparomaHoBa, Kues, YkpauHa,

B. LlyaseBuy, a-p 6uon. Hayk

KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LLleByeHko, KueB, YkpanHa

OCOBEHHOCTU ®YHKLIMOHUPOBAHUA AHTUOKCUOAHTHOW CUCTEMbI B TKAHSIX KPbIC
NPU OTPABJIEHUU TAXENbIMA METAINTAMU

HccnedoeaHo enusiHue mspkenbix Memasnioe (Medu cynbghama, YuHka cynbghama, kaOumsi cynbghama u ceuHya a3oMmHOKUCII020) Ha MepokK-
cudHoe oKucJieHue unudoe U akmueHOCMb 2J7IyMmamuoH3a8uUCUMbIX (hepMEHMOE KPOoBU U rnevyeHu KpbIC npu uHmMokcukayuu. llokazaHo, ymo eee-
deHue KpbicaM MsiKesibiX Memarssioe npueooum K roebIWeHU0 codepKaHusi 8 kposu u nedeHu TBK-akmueHbix npodykmoe u AueHO8bIX KOHbIO-
2amoe. lpu delicmeuu msixesnbIX MeMass108 CHWKaemcsi akmueHocmb Kamarsna3sbl U cynepokcudoucmymassl. YcmaHoes1eHO CHUXeHUe aKmueHo-
cmu a2nymamuoHnepokcudasbl U 2iymamuoHmpaHcgepasbi nod esusiHueM rnoebiweHHbIX 003 mskenbix Mmemasnnos. lpu deilicmeuu msxenbix

17108 ymer

S codep»(aHue 80CCMaHOBJIEHHO20 2JTymamuoHa 8 MKaHsIX KpbIC.

Kniodeenie criosa: medb, YuHK, kKadMuli, CEUHEU, KPo8, NeYyeHb, KPbIChl, aHMUOKcUGaHmMHasi cucmema.
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THE FUNCTIONING OF ANTIOXIDANT SYSTEM OF THE TISSUE OF RATS, POISONED WITH HEAVY METALS

To investigate the functioning of antioxidant system in blood and liver of rats, poisoned of heavy metals (copper sulfate, zinc sulfate, cadmium
sulfate and lead nitrate) on lipid peroxidation and on activity of glutathione-dependent enzymes of blood and liver of poisoned rats are shown in this
article. It is shown that the introduction of heavy metals in rats leads to an increase in blood and liver TBARS-products and diene conjugates. Under the
action of heavy metals decreases the activity of catalase and superoxide dismutase. A reduction in the activity of glutathione peroxidase and
glutathione transferase under the influence of high doses of heavy metals. Under the action of heavy metals reduced glutathione content in rat tissues.

Key words: copper, zinc, cadmium, lead, blood, liver, rats, antioxidant system.
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KniBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LleB4yeHka, Kuis

OCOBJINBOCTI PO3BUTKY NPOAYLUEHTY MENAHIHY PSEUDONADSONIELLA BRUNNEA
B YMOBAX BIJIUBY HITPATY CBUHLIO

HocnidxeHo ocobnueocmi po3sumky aHmMapKMu4YyHUX YOpHUX OpixdxonodibHux 2pubie Pseudonadsoniella brunnea (npo-
dyueHmy MesiaHiHy) 8 yMoeax enuey eaXKux Memarnie (cosieli ceuHyro). BcmaHoeneHo, wo Ps. brunnea He empay4ae xumme-
30amHocmi ma po3eueaembcCsi 3a yMo8 emicmy y cepedosuuwji Himpamy ceuHUr KoHueHmpauicro 100, 200, 500, 750 ma
1000 m2/n (y nepepaxyHKy Ha kamioH memany). ns kynbmueyeaHHsi Ps. brunnea sukopucmaHo winbHi ma pioki )xueusbHi ce-
pedosuwa. B po6omi 3acmocoegysanu cnekmpogomomempuqHi Memodu docnidxeHb. IHmeHcueHicmb cuHme3sy mesnaHiHy 4op-
Humu epubamu nid ensueoM Himpamy CEUHUI0 8u3Ha4vyasu siKk 8i0COmMOK Mo 8i0HOWeHH 00 KOHMPOJIbHO20 8apiaHmy (6e3 eHe-
CeHHs1 Memangz. 3a3HayeHo, wjo nid ensiueom saxxkux Memarnie Ps. brunnea 3a3Hae Mopghosio2id4HuUX 3MiH. 3a koHyeHmpauyii 500—
1000 m2/n Pb~ cnocmepizanu 36inbweHHs1 niameHmayii docnidxyeaHux Kynbmyp (6iocuHnme3y menaHiHy). [lokazaHo, wjo 3a
yMoe po3eumky ni0 ensiueoM MOKCUYHUX Memarsiie y aHmapKmu4yHuUX 4opHuUx Opixdxonodi6bHux 2pubie Ps. brunnea 36inbuwy-
embcsi akmueHicmb eHOoghocghamas (kucsioi ma HelimpanbHoi). OmpumMaHi xapakmepucmuKu MOXHa eeaxamu ea2oMuMu esa-
cmueocmsimu, wjo obymoesiroroms cmilikicms Ps. brunnea 0o ensiuey makux cmpecoeux ¢ghakmopie, sik mMOKCUYHi Memainu.

Knroyoei cnoea: aHmapkmuyHi Mikpoop2aHi3mu, eaXku Memarsu, Memasiope3ucmeHmHicms, iHmeHcudgbikayiss MmenaHiHozeHe-

3y, akmueHicmb eHOoghocghamas.

Beryn. Wupoki amnnityan aganTMBHUX peakLuii MiKpo-
ckoniyHMx rpubiB Ha Ailo pisHOMaHITHMX (haKTopiB cepeno-
BULLA CMAPUAIOTb X MOWMPEHHIO Y HaWpi3HOMaHITHILLINX
yMOBax Ta Ha pisHuMx cybcTtpaTtax. MikpoopraHiamu, ki
36epiraloTb XWUTTE3AATHICTE Ta PO3BUBAKOTLCS 3a YMOB gji
ekcTpeManbHuX (bakTopiB OOBKINMSA, 30Kkpema AHTapKTUKMK,
OOCHIIKYIOTbCA 3 METO 3'ACyBaHHA afjanTauiiHux Mmexa-
Hi3MiB, LLO 06YMOBNIOIOThE CTIMKICTb LIMX MIKpOOpraHiamie Ao
YMOB cepefoBulia Ta npogykyBaHHA HuMK BionoriyHo-
akTMBHUX cronyk [1; 2]. AHani3 nitepatypu gae nigcrasu
BUAINUTU y rpuGIB TPU NPUHLMMNOBO Pi3HMX TUMK adanTuB-
HWUX CTpaTeriil, KOXXEH 3 SIKUX NPU3BOAUTL A0 POpMyBaHHS
afjanTauin, siki 0O3BONSATb edEeKTUBHO OCBOKOBATU He-
CrpUATNNBE CEPeaOoBULLE, ane Pi3HNMM LLNAXaMu: akTUBHA
cTparterid, nignopsaaKyBaHHA ymMoBaM CEpefoBMLLA | YHUK-
HEHHS HecnpuaTnIMBKUX YMOB [3]. AKTUBHa cTpaTeris xapak-
TepusyeTbCs AK HabyTTa apanTauin B HECnpuATAMBKX
yMOBaXx, L0 JO3BOMSE He TiNbKW 36epiraTv XMTTE3AaTHICTb
(ansa rpubiB — Le nepebyBaHHA y BUIMAAi cnop), a 3pat-
HICTb JO PO3MHOXEHHS Ta PO3BUTKY B YMOBaXx Nifg BNAIMBOM
arpecmBHux cpaktopis. MposBomM Ui€i cTpaTerii € BOOCKO-
HaneHHs MiuenianbHOI opraHi3adiii Tannomy rpubis, Ha-
OyTTst MOoAyNbHOI 6y00BM, MenaHi3aLis KMiTUH ToLLO.

BUHVKHEHHS BNOpSAKOBAHOI MaKpOCKOMIYHOI opraHisa-
Ui rpMBHMX CMCTEM NPOMOHYETLCS PO3rNsSAaTh SK pesyrib-
TaT Npouecy camoopraHisaduii, ockineku nepenbavae 306i-
NbLUEHHA | YCKMagHEeHHs enemeHTiB, WO BXOAATb A0 iX
cknagy, 3miHy pexuMiB yHKUioHyBaHHS i T.4. [pn Takomy
nigxopi, Bigomomy B 6iocpisnui cknagHMx cUCTEM, MOXHa
CTBEpOXXyBaTW, WO rpubHa cuctema 3gartHa 3aviMaTv guc-
KpeTHe YMCNO MaKpPOCKOMIYHO CTIMKMX OUCKPETHUX CTaHiB
Ha PiBHi KOMOHIi, CNEKTP AKMX BU3HAYeHMIN MOPEOMNOriYHUM
noteHuianom rpubis. Nepexia Mix uMm ctaHamy obymoB-

NOETLCS 30BHILLHIMX yNpaBnstoyMMy napameTpamu (Ha-
npuknag, cknag, ToBLWMHa cybcTpaTy, TemnepaTtypa Kyrb-
TMBYBaHHS i T.4.) B pamkax gaHoro nigxogy rpubHa komno-
Hif siBNsie coboto eauHe uine, cknagHy 6iogisnyHy cucte-
My, O aaanTyeTbCA B NPOLECi PO3BUTKY A0 3MiHHUX YMOB
iCHyBaHHS 3a paxyHOK KONMEKTUBHUX B3aEMOLIN efneMeHTiB,
Lo ii cknagatoTb OAMNH 3 OOHUM i 3 cepepoBuLeM [4-6].

JocnigxeHHs Wwoao CTIMKOCTI MiIKpOCKOMiIYHNUX rpmbiB Ao
HaMPi3HOMAHITHILLMX HEeCnpuUATNMBMX YMOB cepefoBuLla
nokasyloTb, O 3a YMOB Aii Pi3HOMAHITHUX YMHHWKIB CMO-
CcTepiraloTbCs pi3Hi NposiBM aganTtauii 4o CTpecoBux dak-
TopiB. HabyTTs nmirmeHTauii, B nepLuy 4epry, MenaHisadwis
KNITUH — TakKoX OAWH i3 MpOosIBiB aKTMBHOI aganTUBHOI
cTparterii rpubiB 40 OCBOEHHS Ha3EMHMX MiCLIeiCHYBaHb.
Ha TenepiwHiii yac npobnemi BNNuBY ekcTpeManbHUx ga-
KTOpiB Ha aHTaPKTWUYHI MiKpOOpraHiaMmu NpUAINsSeTbcs 3Ha-
YHa yBara Ha CBiTOBOMY piBHi. CuHTE3 ek3omeTaboniTiB
[O03BONSAE aHTAPKTUYHUM MiKpoopraHiamam 3A4ilncHioBaTu
MPOLIECH BUNYroBYBaHHS TOKCUUYHMX MeTanis (Cu®*, Hg®',
Cd?, Ni**) i3 ckenbHUX nopia, BKMouaT ix y GionoridHi
uuknu. Ak Hacnigok, BiabyBaloTbCs BIANOBIAHI aganTauinHi
3MiHK, AKi NPU3BOAATbL A0 iCHyBaHHA B AHTapKTWLi MIKpO-
OpraHi3miB, BUCOKO PE3UCTEHTHUX OO TOKCUYHUX MeTaniB.
Ocobnuee micle cepen HUX 3aliMaroTb YOPHI ApiKOXKOMO-
LiGHi rpnbu, siki CMHTE3Y0Tb MenaHiH [7].

B Hawwnx nonepeaHix gocnigxeHHsx 6yno 3'scoBaHo Ta
OMNMCaHo KymnbTypanbHO—MopdonoriyHi, disionoro—6ioTi-
MiYHi Ta reHeTUYHi 0COBNMBOCTI LUITaMy aHTapKTUYHUX YOp-
HUX ApixaXkonodioHux rpubie (MpoAyLeHTYy MenaHiHy), Wo
[03BOMUIIO BCTAHOBUTM WMOTO0 TaKCOHOMIYHY NpuHanex-
HiCTb 40 HoBoOro poay Pseudonadsoniella Ta HoBOro sugy
Pseudonadsoniella brunnea. OTpuMaHi AaHi MONEeKynspHo-
reHeTUYHMX AOChiMKeHb AEeno3MTOBaHO Y BCECBITHbOMY
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FeHeTuuHOMy GaHky (Ne KT456204) [8]. BkasaHi YopHi api-
XmxonofibHi rpnbu Ps. brunnea CUHTE3YIOTb i EKCKPETY-
I0Tb Y KynbTypanbHe cepefoBulle TEMHWUIA MiIrMEeHT — mno-
nicpeHonkap6oHoBuin komnnekc (M®K). OctaHHe € Baxnu-
BOl ocobnuBicTio Ps. brunnea. BcTaHOBNEHO aHTUOKCU-
OaHTHy, aHTubakTepianbHy, AepMaToTPOMHY, paHo3aroto-
BanbHy BriactuBocTi MN®K Ps. brunnea [9]. 3 ypaxyBaHHsAM
AaHuX niTepaTypu LLOAO 30aTHOCTI MenaHiHy abcopbyBaTu
Pi3Hi TOKCUYHI CMOMYKW, Y TOMY YUCIi BaXKKi MeTanu, gocni-
DXKEHHS1 MeTanope3ncTeHTHocTi Ps. brunnea € akTyanb-
HUM. MeTanopesncTeHTHI MiKpOOpraHiamMm € nepcrnekTuB-
HUMUW ONsi CTBOPEHHS HOBWUX YHiBepcanbHWX MPUPOLOOXO-
POHHUX BioTEXHOMOTIN.

MeToto pob6oTn Oyno oxapakTepusyBaTu 0OCOGNMBOCTI
PO3BUTKY aHTapKTUYHMUX MIKPOOPraHiamiB (YOpHUX ApiX-
axono6iaHux rpubie) Pseudonadsoniella brunnea 3a ymoB
BMIIMBY TOKCUYHUX MeTaniB (Conen CBUHLLI).

Matepianu Ta metoan. MaTepianom gns AocnigpKeHb
cnyrysanu  gpixgxonobigHi  rpubun  Pseudonadsoniella
brunnea T.0. Kondratyuk & S.Y. Kondr., i3onboBaHi 3 aH-
TapKTUYHKX GioTOMIB, @ TAKOX YOPHI APiKAXKONOAIOHI rpubn
Exophiala alcalophila Goto & Sugiy, i3onboBaHi 3 MoLKO-
OXXEHOro repMeTnka B YMOBax BMCOKOI BOMOrocCTi MpuUMi-
weHHs (M. KuiB) [10]. KynbTuByBaHHS MikpoopraHiamis
3[iMCHIOBaNM Ha CTaHOApTHUX arapu3oBaHWX XUBWUIbHUX
cepeposuwax: Malt extract agar (MEA, Merck KGaA, Hi-
meuumHa), Nutrient Agar (NA, Sigma), arap Cabypo. [ns
BM3HAYEHHSI MEeTanope3McTEHTHOCTI AOCHiaXYBaHUX KyIlb-
TYp BUKOPUCTOBYBAnu pigKe xuBunbHe cepenosulle Pigep
[11, 12], AnNa BUBYEHHSA aKTUBHOCTI dhepMmeHTiB dhoctaTas
— Hearapu3oBaHe cycrno. OLiHKy poCTy Ha arapu3oBaHuX
cepefoByLLax NPOBOAMNN BidyanbHO (KOHCTaTyBanu HasB-
HicTb abo0 BiOCYTHICTb KOMOHIA Mikpooprariamis). Ons Ps.
brunnea kucnoTHicTb cepegosuly (pH) ctaHosuna 3,0-3,5,
ana E. alcalophila — 5-5,5. 3actocoByBanu ioHomeTp PH-
150MTI1 (Binopyce). ing oTpumaHHa pH 3agaHoi BeNMYMHK

3amictb 1H a6o 1M consiHoi abo cipyaHoi KMCNOTU BUKO-
puctoByBanu ctepurnbHy 80%-y MOMOYHY KUCIOTY 3 METOH
3anobiraHHsl YTBOPEHHSI HEPO3YMHHUX CONEN-0CaAiB i3 HiT-
patom cBuHUto (Pb(NOs3)). KynbTuByBaHHA Ha pigkux mno-
XMBHUX cepefoBuax nposogunu sBnpoposx 20 #i6 (B
YMOBaXx Kayanok-CTpyLUyBadiB KynbTUBYBaHHsI 3ilCHIOBa-
v nepuwi 4-10 gi6, 220 oGeprTie/xB). TemnepaTtypa Kynb-
TMBYBaHHA cTaHoBuna 20°+1°C. LUinbHicTb cycneHsii Yop-
HUX OPPKIKENOdiOHNX MIKpOOpraHiamiB, Ski BHOCUN B Mo-
XVBHI cepeaoBuLLa cknagana 10"kn/mn (nigpaxyHok 3ainc-
HIOBamnu i3 BUKOPUCTaHHAM kamepu opsesa). OuiHky pocTy
Ha pigKuX cepedoBuLIAX NPOBOAWMN, BU3HAYAOUM OMTUYHY
rycTuHy cycneHsii Ha geHcutomeTpi DEN-1 (BupobGHULTBA
Biomerieux SA, ®paHuiq). CTilikicTe 4O conen TOKCUYHMX
MeTaniB BU3HAYanu LWisxoM BUCIBY AOCNIAKYBaHUX KynbTyp
MiKpOOpraHiaMiB Ha pigki Ta arapusoBaHi NOXMBHI cepeao-
BuLLA. Y cepefoBULLA BHOCUIN HITPAT CBUHLIO B KOHLIEHT-
pauii 100, 200, 500, 750 ta 1000 mr Pb%*/n (y nepepaxyHky
Ha KaTioH MeTany). BmicT menaHiHy B 6iomaci TecT-kynbTyp
YOPHUX ApibKAKENnoAibHMX rpubiB BM3HAYanM LUMSXOM KUC-
NIOTHOrO Ta NYXXHOr0 BUIMYYEHHS. |HTEHCUBHICTb CUHTE3Y
MenaHiHy YopHUMKM rpnbamu nig BNIYMBOM TOKCUYHWUX MeTa-
niB BMPaxoByBanu y BiACOTKOBOMY CMiBBIiAHOLUEHHI JO KOHT-
pornbHoro BapiaHTy (6e3 BHeceHHst meTany) [13, 14]. AkTue-
HiCTb dhocdaTas TecT-KynbTyp MIKpOOpraHiamiB BU3Hayanm
i3 3aCcTOCYyBaHHAM BiAnoBigHNX MeToauk [15].

Pe3ynbTatn Ta ix obroBopeHHsi. B pesynbTati npo-
BEAEHVX OOCNifKeHb BCTAHOBMEHO, LLIO aHTAPKTUYHI Mik-
poopraHiamm (4opHi OPPKOKOMNOAIOHI rpubu)
Pseudonadsoniella brunnea He BTpadaloTb XUTTE30ATHOCTI
Ta pO3BMBAlOTLCH 3a YMOB BMICTYy Yy CepefoBuLLi conew
CBUHLIO KOHLUeHTpauieto 100, 200, 500, 750 ta 1000 mr
Pb%/n. Ha BiAMiHY Big Ps. brunnea pocTy YOpHUX APPKOXIB
Exophiala alcalophila Ha cepepoBuLli i3 BMicTom Pb(NO3)
750 Ta 1000 Mr Pb®*/n He cnocTepiranu (Tabnuus)

Ta6nuys. Xnutre3pgaTHiCTb YOPHUX APiXAKONOAIOHMX rPUGIB Ha arapu3oBaHMUX XUBUNBHUX cepefoBULLAX
B npucyTHocTi 100 —1000 mr Pb?* /n

. 2+ Pseudonadsoniella . .
KoHueHTpauisa Pb™", mr/n CepepoBuiye brunnea Exophiala alcalophila
MEA + + + +
100 NA + + + +
MEA + + + +
200 NA + + + +
MEA + + +* +*
500 NA + " e +*
MEA +* +* - _
750 NA e e - —
MEA +* +* - _
1000 NA e e - —
K MEA + + + +
OHTpOInb NA " " " "

lNpumimka: HasBHicTb (+) abo BiACYTHICTb (—) pocTy. +* — cnabKuii picT B MOPIBHSAHHI i3 BapiaHTOM KOHTPOIIO.

XapakTep KpuBMX POCTY AaHMX MIKpPOOPraHiamiB 3a yMOB PO3BWUTKY Ha PigKMX XuBuUnbHUX cepeposuwiax (100 —
500 mr Pb*'/n Ta KOHTPOMb) CYTTEBOI Pi3HMLUI HE MaB, 3a BUKIOYEHHAM BapiaHTy, KONM B CepefoBuLie BHOCKMMU

500 mr Pb®*/n (puc. 1).
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OnTU4YHa ryctuHa, ymoB. OAUH.

2 3 4 5 8 9 10

po6a KynbTMBYBaHHS

Puc. 1. KpuBi pocty Pseudonadsoniella brunnea (N.n.) Ta Exophiala alcalophila (E. a.)
B YMOBaXx BMJIMBY Pi3HMX KOHLIEHTPaLi HiTpaTy CBUHLIO

HaliMmeHwwun piBeHb NpupocTy Giomacu Ps. brunnea KOHCTaTyBanu WO 32 YMOB HAsABHOCTI B CEPEAOBULLI CONEN CBUHLIO
B kOHUeHTpauii 750 ta 1000 mr Pb%*/n (puc. 2).

1000/ n

750mr/n

500mr/n

200mrin W10 4i6

W4 no06bn

KoHueHrpauia Ph

100mr/n

bes Pb

(0] 20 40 60 =1l 100 120
MpupicT Biomacu %

Puc. 2 MpupicT 6iomacu Pseudonadsoniella brunnea B ymoBax BNnvBY HiTpaTy Pb**

OpHak KpuBi pocTy Ps. brunnea xapaKTepuayloTbCa He TiNIbKM HASIBHICTHO KiNbKOX MikiB, KOHCTATOBaHMX HaMu Ha 4-y Ta
10-y poby KynbTBYBaHHS y BapiaHTax i3 BHeceHHam 500 Ta 1000 mr Pb%'/n, a Takox 3GiNbLIEHUMMU, B MOPIBHAHHI i3 KOHT-
pOnbHMMM BapiaHTaMu, NOKa3HWKaMy ONTUYHOI NYCTUHU 32 YMOB POCTY B NPUCYTHOCTI HiTpaTy cBuHUto (puc. 1, 3).

. 24
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>

; 8 4 EI =100 mrPb/n
= 2:  — —_— L —8— 6e3 0[jaBaHHs CBUHLIIO
s

[ =

o

2 3 4 5 8 9 10

po6a KynbTUBYBaHHA

Puc. 3. Kpusi pocTty Pseudonadsoniella brunnea B ymoBax BnnuBy pi3HUX KOHLEHTPaLii HiTpaTy CBUHLO.
I — nikoBe (pi3ke) 3poCTaHHsA NOKa3HWKIB ONTUYHOT F'YCTUHM.

BBaxaemo, Lo Uen dakT Moxe OyTn MnoB'a3aHun i3 HiHiB), SiKi cMHTe3ye Ps. brunnea B ymoBax BMfMBY COMeN
BUAINEHHs M B cepefoBULLEe TEMHUX eK30MirMeHTIB (Mena- TOKCUYHUX MeTarniB, sk NposiB 3aXMCHOI QYHKLiT Mikpoopra-
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Hi3My Ha Aaito cTpecoBoro daktopy. [MigTBEpIKEHHSIM Ha-
LWOT AyMKM € AaHi nitepaTypu [13, 16], a Takox pe3dynbTatu
€KCNEPMMEHTIB, OTPUMAaHi Npu BUBYEHHI Aii GioumaiB Ha
MIKPOCKOMiYHi TeMHomnirmeHToBaHi rpubu [17]. Ockinbku
3[aTHICTb OO CUMHTE3y Takux MeTaboniTiB, ik MeraHiHOBI
nirMeHTW, Ta BUAINEeHHS X TecT-KynbTypolo Ps. brunnea y
KynbTypanbHe cepefoBULLEe, MOXEe 3allKoOUTU KOPEKTHO
iHTepnpeTyBaTh pe3ynbTaT AOCHiAXEHb 3 BUKOPUCTAHHSAM
OaHUX ONTUYHOT TYCTUHKU, Hamu Byno nepesipeHo ocobnu-
BOCTi pocTy KynbTypu Ps. brunnea nicns 10, 14 ta 20 gi6
KyNbTMBYBaHHA B YMOBAaXx BMIMBY TOKCUYHWUX COMEN CBUWH-
L0 BCiX AOCNIMKYBaHMX KOHUEHTpauin (BUCIB Ha TBepai
XVBUMBHI cepefoBuLa, KOHTPOMb POCTy Ta Mopdornoriy-
HUX ocobnuBocTen Ps. brunnea B NOPIBHSAAHHI 3 KOHTPOMb-
HUMK BapiaHTamu). AHania oTpuMMaHuX pes3ynbTaTiB nia-
TBEpOKYE 30epexeHHs1 KMTTe3gaTHOCTI [AaHoi  TecT-
KynbTypy B YCiX BapiaHTax ekcnepumeHTy. Hamu BcTaHOB-
NEeHOo, WO YOopHi apikgxenofdibHi rpnbn Ps. brunnea Ta
Exophiala alcalophila nig BnnuBom comnen CBUHLIO 3asHa-
10Tb NEeBHUX MopdonoriyHnx 3miH nicnst 10 ai6 kynbTuBy-
BaHHS B PiAKOMY cepefoBuLi (KONU CTPYLUYBaHHA Ha Ka-
Yyankax 6yno NpUNUHEHO): KOHCTAaTOBAHO YTBOPEHHS Nopsa
i3 APPKIKOBUMM KINITUHAMKM 3HAYHOI KiNbKOCTI NCeBAoMiLe-
nianbHUX CTPYKTYp Ansa Ps. brunnea Ta po3BUTOK Miuenito
E. alcalophila (nposiB anmopdiamy). B KOHTponbHUX Bapia-
HTax (cepepoBuwa 6e3 gogaBaHHS CBUHLIO) YTBOPEHHSI
ncesaomiuenito Ta Miuenito He BiabyBanocs, cnocTepiranu
TiNbKW APDKAXKOBI KNiTUHW, WO OPYHbKYOTLCA. 3@ KOHLEHT-
pauii B cepegoBuwi 750-1000 mr Pb%'/n B Ps. brunnea
crocrepirany TakoX 3Ha4Hy KifbKiCTb TEMHO-KOPUYHEBUX
KNIiTWH 36inbLueHnXx po3mipis, noaibHMx 4o xnamigocnop.
[aHi HaykoBoI niTepaTypu cBigyaTb, WO 3aKOHOMipHOC-
Ti POPMOYTBOPEHHST KNITUH MIKpOCKONiYHUX rpubiB (miueniin
(M) < ppixmxi (0)) MoXyTb BigasepkanoBaTu agantaLiiHi
MeXaHi3aMu LMx opraHiamie B ymMoBax il CTpecoBux ¢akTo-
piB pisHoi npupoau. Lli dopmu (Miuenin, apixoxi) xapakre-
pU3YyIOTbCA CBOEK BIOCMHTETUYHOK aKTUBHICTIO, Pi3HULIEID
y Oy[OBi Ta TOBLUMHI KITITUHHOI CTiHKM. 34aTHICTb Nepexo-
AvTu Big opHiei dopmu B iHwy (M<[) Bupobnera B npo-
Leci eBonoLii K aganTyBHE NPUCTOCYBaHHS, sike 3abes-
neyye rpmbam Hambinbl ycnilwHy peakuilo Ha 3MiHM yMOB

w
(3]
N

30 deciaiaann. @ 100 mrPb/n
25 0750 mrPb/n

20 -

—
($)]
"

menaHiny), %

($3]
"

o

m 200 mrPb/n
m 1000 mrPb/n

cepefoBulla iCHyBaHHA (Temnepatypa, ioHM MeTanis,
OCBITNEHHS TOLLO). Y4acTb afeHinartumknasHoi ta docdo-
iHO3MTMAHOI cucTem y rpubisB B LIMX NpoLecax BCTaHOBNEHO
B OOCHNIMXEHHSAX 3 hapMaKonoriyHMMy areHtamu. B po6o-
Tax J1.K. MawiHoi [18] nokasaHo, wo nepexoan M=[ y na-
TOreHHUX YOPHUX ApbkaKenoaibHMx nonimopdHux rpubis
Exophiala  exophialae  (cvHoHiMM  Phaeococcomyces
exophialae, Exophiala dermatitidis) moxyTb OyTu iHOYKO-
BaHi A0AaBaHHAM B XMBWUMbHE CepefoBuLLe iOHIB MeTaniB
(umHKy, migi Ta iH. Ginbwe 20 mr/n). ABTOp pobuTb BUCHO-
BOK, LLO Nig Ai€to ioHiB MeTaniB B CUCTEMi BMHUKAE HecTa-
BinbHICTb, Sika nopyLuye po3BUTOK rpubiB y BUrNsa4i Bnops-
[OKOBaHOI aHi30TPONHOI MiueniansHOi CTPYKTYpu Ta npu-
3BOAUTbL CUCTEMY OO CUMETPUYHOI i30TPOMHOI APiXKAXKOBOT
dopmu. MNpu UbOMY 4Yac 3aTpuUMKKM Bigryky OGiocuctemm
cknagae 5-10 gi6, wo cniBnagae i3 oTpUMaHUMM Hamu pe-
synbTatamu (nicna 10 gi6 KynbTUBYBaHHSI cnocTtepiranv
YTBOPEHHS nceBaoMiLenito Ta miuenito y Ps. brunnea Ta
Exophiala alcalophila, BignosigHo). 3gaTHICTb KNITUH rpu-
6i8 go nepexogy M<[] 3a ymMOB AeTepMiHOBaHMX 30BHiLL-
HiX BNMMBIB, 30KpeMa iOHiB MeTaniB, MOXHa CniBCTaBUTH i3
3BMYanHUM Ans @isvkn HasoBuUM NepexoaoM, B SKOMY
3MiHa TemnepaTypu 3aMiHAETbCA CTBOPEHHSM Ta MoCu-
NIEHHAM TaKMX YMOB, K 3MiHa KOHLEHTpaUji ioHiB meTanis B
cepegosuui. onoBHa BigMiHa Hawwux pesynbTaTiB Big
BMKMNaZeHNX BULLE [aHuX fiTepaTypy B TOMy, WO nig
BMMMBOM iOHIB TOKCUYHUX MeTaniB B AOCNILKYBaHUX HaMu
KoHLeHTpauisx y Pseudonadsoniella brunnea Tta Exophiala
alcalophila Hamn KOHCTaTOBaHO MPOTUNEXHUI nepexia, a
came [1 = M. Hansckpasiwe uen npouec npossnsscsa 3a
YMOB BNMBY COMEN CBUHLIKD B KOHUeHTpauii 500 mr Pb*"/n.
Omxe, 34aTHICTb AOCHIOXEHNX TECT-KynbTyp MIKpOOpraHis-
MiB 4O noniMopdHNX nepebynoB MOXHa BBaXKaTu OOHIEHD i3
BaromMmx BIacTMBOCTEWN, LIO OOYMOBIIOE iXHIO CTIMKICTb OO0
BMNIIMBY TaKNX CTPECOBUX (PaKTOPIB, SIK TOKCUYHI MeTanw.

B pesynbTaTti npoBeaeHnx Hamu OOCHigXeHb BUsIBre-
HO, WO B 3amnexHOCTi Big KOHUeHTpauii HiTpaTy CBMHLLIO,
SIKUA BHOCUNWN B cepefoBuLLe, MNiaBULLYBanacst iHTEHCUB-
HiICTb MirMEeHTauii YopHMX  ApikmpkenodibHnx rpubis
Ps. brunnea, (puc. 4).

36inbWeHHA nirmeHTauii (CMHTe3y

4-a 10-a

20-a

po6a KynbTMBYBaHHS

Puc. 4. IHTeHcudikauia nirmeHTauii YopHUX apixapkenoaioHux rpubiB Pseudonadsoniella brunnea
nig BNAMBOM HiTpaTy CBUHLIO B 3aNeXHOCTi Bif KOHUEHTpauii (y % B NOpiBHAHHI 3 KOHTPONBLHUM BapiaHTOM)

Ak BMOHO 3 puC. 4, BHECEHHS CONEN CBUHLIO Y cepeno-
BUWE B KOHUeHTpaujii 500—-1000 MrPb%/n Ha 20-y poby
KyNbTUBYBaHHSA NPU3BOAWTL 40 MaKCUMarbHOi iIHTEHCUBHOC-
Ti CMHTE3y MIrMeHTIB (MenaHiHy) KynbTypOl YOPHWUX Opix-
oxonogdibHux rpubis Ps. brunnea (25 Ta 28% BignoBigHo).

OTxe, aHania oTpumaHux pesynbTaTtiB NiaATBEPOXYE
Hally AYMKY Npo Te, WO 36iMblUEeHHs] 3Ha4YeHb Ta HasiBHICTb
XapaKTepHUX NIKOBMUX MOKa3HWKIB OMTUYHOI FYCTUHW B NOPi-

BHSIHHI i3 KOHTPONbHMMK BapiaHTamu (puc. 1,3) nos's3aHo
i3 BUAINEHHAM B cepefoBuLle MirMeHTIB MenaHiHOBOI npu-
poawm, siki cuHTesye Ps. brunnea.

B pesynbTaTi npoBedeHVXx AocnigXeHb BCTAHOBIIEHO,
Lo aKTMBHICTb eHAo- Ta ek3odocdaTas Ps. brunnea pis-
HUTbCA BiA Takoi B Exophiala alcalophila B ymoBax Bnnuey
iOHIB HiTpaTy cBuMHL0. Tak, y cTinkux go snnmsy 500 mr
Pb®*/n aHTapKTUYHMX YOPHUX ApDKOXIB PS. brunnea aktue-
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HiCTb ek3odpocchataz Oyna Huk4ow, HiX y Exophiala
alcalophila. HaBnaku, akTuBHiCTb eHgodocdartas (kucnoi

@ kucna docehatasa (pH 4,5)
O kucna docchatasa +Pb

AKTUBHIiCTb, MKMONb PH/Mr
6inky x rog.

Ta HeWTpanbHOi) B TakMx camumx ymoBax Oyna BUMLLOH Y
Ps. brunnea (puc. 5).

W HeiTpanbHa docdarasa (pH 7,0)
0O HewTpanbHa cocchatasa + Pb

ek3odpoccparasm (1-N.n,, 2-E.a.)

eHpodocdarasm (3 - N.n,, 4-E.a)

Puc. 5. AkTuBHicTb dpocdaTas gocnigxyBaHUX KynbTyp MikpoopraHiamiB Ps. brunnea (N. n.) Ta Exophiala alcalophila (E. a.)

OTpuMaHi Hamy gaHi NiATBEPAXKYIOTb iICHYIOYI AaHi Hay-
KOBOI niTepaTypu WoA0 3MiH ¢ocdaTasHoi aKTUBHOCTI
opraHi3miB B yMOBax BNnvBY cTpecoBux caktopis [15, 19].
Bigomo, o ek3odocdaTtn npuiimatoTb y4acTb y 6eanoce-
peaHboMy 3abesaneveHi knitnH pocdopom 3a paxyHok ria-
poni3y ek3oreHHuWx cybcTpartiB, a ofgHielo i3 HanBaxnumBi-
wux dyHKUin eHgodocdaTas rpnbiB € yyacTb B MPOLECI
eHepro3abesnevyeHHsa opraHiaMmy (yyacTb B nonigocdart-
HoMy OOMiHi, nigTpMMKa piBHOBarM B CUCTEMi afdeHinoBuxX
Hykneotuais). UWlogo nonicdocdartie, TO AoChimKeHHs
OCTaHHiX POKiB NEPEKOHMNMNBO AOBOAATD, L0 B XUTTELIANb-
HOCTi XXMBUMX OpPraHiamiB BaxMBY pOfb rpalTb He nuwie
Taki fobpe gocnimkeHHi biononimepw, sk Binku, HykNeiHoBI
KMCNoTW, nonicaxapugu ta Aesiki peyoBMHW ninigHoi npu-
poan, ane i Taki MOPIBHSAHO ManoAOCniMKeHi CNonykn, siK
BMCOKOMONEKYNSAPHI HeopraHiyHi nonicpocaTtn. BertaHos-
NEHO, L0 BUCOKOMOMEKYNAPHI NiHiNHI HeopraHivHi N 3Ha-
YHO MOLUMPEHI B >XMBUX OpraHiamax i NPMCYTHI B KNiTUHaX
NPoKapioT i eykapioT, B TOMY YuChi Y BULLMX TBAPWUH i poc-
nuH. MonidocdaTn € HEBIQ'EMHUMN KOMMOHEHTAMU KIiTUH
BCiX LapCTB >XUBUX OpPraHiamiB, i MakpoepriyHMmu crony-
KaMu, siki BifirpatoTb BaXKnNuBy porb B GioeHepreTuLi XuBmx
KniTvH [20, 21], BXoasaTb OO cknagy Kommnekcis 3 noni-f-
OKCIMacnsHOK KUCIOTO, PEerynioyn TPaHCMNOPT ioHIB Ta
BOAOPO34YMHHUX PEYOBUH. Y HUMXYMX €yKapioT, iCHyBaHHS
AKX B 3HAYHIA Mipi 3anexuTb Bid YMOB HaBKOSIMLUHbOIO
cepefoBuLLa, BUCOKOMOSEKYNSPHI nonicdpocdatn npunma-
I0Tb y4acTb Y MeTaboniyHOMy CTPYKTYPHOMY KOHTpOfi 06-
MiHy pedoBuH. [Mpobnema GioxiMiyHOI apanTauii XuBMX
OpraHiamiB 4O YMOB iCHYBaHHsI € O[HOKO 3 OfIOBHMX B CY-
YacHux OGionoriyHux gocnigxeHHax. [is  pisHOMaHITHMX
CTPECOBWX BMIMBIB Ha OpraHiaM, BUKIMKAE yHiBepcarbHy
afanTuBHY BiAMOBIAb, SKa MPOSBMASETLCA B PISHOMAaHITHUX
BHYTPILLUHBOKIITUHHMX peakuisx i nos'asaHa i3 3aMiHamu B
cuUCTeMi eHepro3abeaneyeHHs opraHiamy. OTxke, GioxiMiuHi
MexaHi3aMu, Ski 3abe3nevyoTb CTIRKICTb 4O Aii CTpecoBumx
dakTopiB, eHeprosanexHi. llpu poarnagi docdopHoro
06MiHy eykapioT ocobnvBa yBara NpuaINsaeTbCcst peakuisiM,
B SIKUX Y SIKOCTi JOHOPIB HeopraHiyHoro cocdaTty Ta eHep-
rii BUCTynawTb Hykneosmarpudocdatu. Y MiKpOCKONiYHMX
rombiB Mae Micue nepeBaXaHHs BWCOKOMOMEKYNAPHUX
HeopraHiyHMx nornicocdartiB Hag CUCTEMOK aOeHINoBMX
HykneoTuais. Kpim Toro, mokasaHa y4yacTb LMX CMOMyK He
TiNbKM B Npouecax HaKoMUYeHHs Ta BUKOPUCTaHHS eHeprii,
ane i B niagTpumaHHi ioHHoro 6anaHcy, B CTPYKTYpHill opra-
Hi3auii KNiITUHHOT CTiHKW, B perynsuii akTMBHOCTI pepMeH-

TiB, Aki 6epyTb y4acTb B metaboniami AHK ta PHK, nonica-
XapuvaiB, B perynsuii eKkcnpecii reHiB, KOHCTaToBaHO 3MiHY
aKTUBHOCTI AaHMX )epMEHTIB 3a YMOB Aii pPi3HMX eKcTpe-
ManbHUX (pakTopiB, 30Kpema nig BNIMBOM OfOBO- Ta
PTYTbOPraHiYHMX CNonyk B KOHLEHTpauisix, 6rm3bkux Oo
cybnetanbHux, 36iNbLUyeTbCA aKTUBHICTb eHAodpocdaTas
[15, 19, 22, 23]. Bce BuLle 3a3HayeHe BKasye Ha NonidyH-
KUioHanbHICTb HeopraHiyHux MN® B KNITUHI | MOXNMBY 3HaY-
Hy ponb B (bOpMyBaHHi MexaHi3my aganTauii rpubis oo
Pi3HOMaHITHNX eKCTpeMarnbHNX YMOB.

BucHoBku. BcTaHOBNEHO, WO aHTapKTUYHI Mikpoopra-
Hi3MK (YopHi apbkmxonoaidHi rpubn) Pseudonadsoniella
brunnea He BTpavaloTb XUTTE3QATHOCTI Ta PO3BUBAIOTLCS
3a yMOB BMICTYy Y cege,qosmu.li conew CBUHLIKD KOHLEHTpa-
uieto 100-1000 mrPb“’/n (3a kaTtioHom meTany).

OpHvM i3 MexaHi3MiB MeTanope3MCTEeHTHOCTI aHTapk-
TUYHUX MIKPOOpPraHiaMiB 4O BMNMBY COMEN CBUHLIKD MOXe
OyTK BKITIOYEHHSI KOMMOHEHTIB dhocchaTHOro O0OMiHy KriTu-
HM B NpoLecu aganTauii 40 LbOro CTpecoBoro akropy.

3paTHiCTb MenaHiHBMICHUX apikmkonogdibHnx rpmubis oo
noniMopcpHux nepebynoB, iHTeHcudikauis nirmeHTauii
KynbTypanbHoro cepepoBuuia (biocuHTE3y MenaHiHy) Ta
3MiHKM y nonicpocdaTHOMY OBMiHI B ik 306inNbLUEHHST aKTUB-
HOCTi eHpodocdatas € BaroMUMM BNACTUBOCTAMM, LLO
0BYyMOBIIOOTL IXHIO MeTanopesnCTeHTHICTb (CTiVKiCTb A0
BMNNMBY TaKMX CTPECOBUX (PAKTOPIB, K TOKCUMYHI MeTanm).
OTpuMmaHi AaHi Woao 3MiH y hOpMOYTBOpPEHHI Ps. brunnea
noTpebyoTb NoganblUMX AeTanbHUX AOCHiIAXEHb.
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OCOBEHHOCTU PA3BUTUA NPOLOYUEHTA MEJTAHUHA PSEUDONADSONIELLA BRUNNEA
B YCNoBUAX BIIUAHUA HUTPATA CBUHLIA

Uccnedoeanbl ocobeHHOCMU pa3eumusi aHmMapKMuU4YecKkux YepHbix OpoxkenodobHbix epuboe Pseudonadsoniella brunnea (npodyyeHma me-
JlaHUHa) 8 ycro8usiX e/UsIHUSI MshXesbix Memaros (conel ceuHya). YcmaHoesieHo, Ymo Ps. brunnea coxpaHsiem u3Hecrnoco6Hocmb U pa3euea-
emcs 8 ycrosusix codep)xaHusi 8 numamesibHol cpede HUMpama ceuHya e KoHyeHmpayuu 100, 200, 500, 750 ma 1000 m2/n (8 nepec4eme Ha Ka-
muoH memanna). KynbmueupoeaHue Ps. brunnea npogodusiu Ha n1I0MHbIX (a2apu3oeaHHbIX) U XUOKUX numamesibHbIx cpedax. B pabome ucno-
NIb306anu crekmpogomomempuyeckue Memoos! uccredoeaHuil. MHMeHcueHOCMb CuHMe3a MeslaHUHa 4epHbIMU 2pubamu Moo esnussHUeM Hum-
pama ceuHya onpedensnu e NPOUEeHMHOM COOMHOWEHUU, CpasHU8asi C KOHMPOJbHLIM 8apuaHmom (6e3 eHeceHusi memasnna). [lokazaHo, ymo
1100 eNUSIHUEM MSKENbIX MEMAIIO8 NPOUCX0dsm Mopghosiozuyeckue usmeHeHusi Ps. brunnea. lMpu koHueHmpayuu 500-1000 mz/n Pb** Ha6noda-
U yeenuyeHue nuaMeHmayuu uccredo8aHHbIX Kynbmyp (6uocuHmesa MeslaHUHa). YCmaHoB/I€HO, Wio npu ycsioeuu pa3sumusi nod enusHuem
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MOKcuYecKux Mema’sioe y aHmapkmuyecux 4epHbix OpoxkenodobHbix 2puboe Ps. brunnea ysenuvyusaemcsicsi akmusHocmb 3HAoghocghamas
(kucnoli u HelimpanbHol). [Tony4yeHHble xapakKmepucMUKU MOXHa cHumamb 8a)XHbIMU ceolicmeamu, Komopbie o6ycrionuearom cmolikocmb Ps.
brunnea k eo3delicmeuto makux cmpeccoebix hakmopos, KaKk moKcu4yeckue Memarsibl.

Knroyeenie cnosa: aHmapkmuyeckue MUKpOOp2aHU3Mbl, mshKesible Memassbl, Memaaiope3ucmeHmMHOCMb, UHMeHcUgUKayusi MeslaHUHoz2e-
He3a, akmusHocmb 3HAoghocghamas.

T. Kondratiuk, PhD., V. Sobko, PhD., T. Beregova, DSc., L. Ostapchenko, DSc
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

FEATURES OF MELANIN PRODUCER PSEUDONADSONIELLA BRUNNEA
UNDER THE INFLUENCE OF NITRATE LEAD

The features of Antarctic black yeast fungus Pseudonadsoniella brunnea (melanin producer) under the influence of heavy metals (lead salts)
are studied. It is found that Ps. brunnea does not lose viability and developing under the conditions of nitrate content of lead concentrations of 100,
200, 500, 750 and 1000 mg / | (in terms of metal cation) in the environment. Solid and liquid culture media were used for the cultivation of Ps.
brunnea.Spectrophotometric research methods were used within this study. The intensity of the synthesis of melanin by black fungi under the
influence of lead nitrate was determined as a percentage relative to the control variant (media without adding metal). Indicated that Ps. brunnea
undergos morphological changes under exposure to heavy metals. Increasing in pigmentation of cultures studied (melanin biosynthesis) was
observed with the concentration of 500-1000 mg / | Pb2". Increased activity endofosfataz (acidic and neutral) in Antarctic black yeast fungi Ps.
brunnea in conditions of the development under the influence of toxic metals is also shown. The described parameters can be considered as
significant properties that contribute to the stability of Ps. brunnea to the effects of stress factors such as toxic metals.

Keywords: Antarctic microorganisms, heavy metals, metal resistance, intensification of melanogenesis, the activity of endogenous phosphatases.
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KuiBcbkui HauioHanbHUM yHiBepcuteT iMeHi Tapaca LleByeHka, Kuis

BIMJIMB 3AHATb MY3UKOIO HA BUKOHAHHSA NPAMOIro |1 3BOPOTHOIO TECTIB CTPYNA

OyiHeHo po6omy cucmemu ygaau 3a 6UKOHaHHSIM MPSIMO20 i 360POMHO20 mecmie Cmpyna y My3ukaHmie i Hemy3ukaHmie.
O6cmexyeaHumu 6ynu cmydenmu HayioHanbHoi My3u4Hoi akademii im. I1.Yalikoecbko2o (My3ukaHmu) ma ix poeecHuku 3 HHL|
"IHcmumym 6ionoeii ma meduyuHu" 6e3 My3u4Hoz20 doceidy (Hemy3ukaHmu). O6cmexyeaHi npoxodusnu NPsiMuUli ma 360POMHuUL
mecmu Cmpyna 3 HadaHHsIM eionoeidel o6oma pykamu. lMpu npsimomy mecmi Cmpyna eghekm iHmepghepeHyii nposiensiecs e
o6ox epynax 0ns1 060x pyK. 3a pe3ynbmamamMu aHasildy KOH2pyeHMHUX cmuMyJsiie My3ukaHmu He Masau MOmMopHoi acumempil, a
ix eidnoeidi 6ynu weudwumu, HiX y Hemy3ukaHmie. HekoHzpyeHmMHi cmumynu 36inbwyeanu Kinbkicms nomMusnok o6ox pykK y
HeMy3ukaHmie, a y My3ukaHmie — nuwe nieoi pyku. llpu 3eéopomHoMy mecmi Cmpyna eghekm iHmepgepeHyii y Hemy3ukaHmis
susiensiecsi 0nsi 060X PyK, y My3ukaHmie — minbku Ons nieoi. 3azanbHa KinbKicmb MoMunokK He eidpi3Hsinacsi mix epynamu. My-
3ukaHmu i HeMy3ukaHmMu mMarome oOHaKoey eghekmueHicmb pobomu cucmemu yeazu 3a 3a2aslbHOIO KinbKicmio nomusok. Heko-
H2pyeHmHi cmumynu npueodsimb A0 NMOCUJIEHHSI KO2HIMUBHO20 KOHMPOJIHO J1i8oi nieKysi i mosseu MomopHoi acumempii y my3u-

KaHmie. Y HeMy3ukaHmie nposie acumempii eusiesieHul nid yac aHanisy i KOH2pyeHmMHux, i HeKOH2pyeHMHUX cmumyiiie.
Kmro4oei cnoea: My3aukaHmu, Hemy3ukaHmu, npssmuti mecm Cmpyna, 3eéopomHuli mecm Cmpyna.

BcTyn. HakonnuyeTbcs Bce 6inblue HayKOBUX AaHUX,
AKi cBigYaTb Npo Te, Lo BMMB 3aHSITb MY3MKOK Ha HEPBO-
BY CMUCTEMY MIOANHM € KOMMNMEKCHMM: BiH HEe 0BMexXyeTbCs
nuwe 3miHamu, siki nexartb B OCHOBiI (hopMyBaHHSA npodpe-
CiMHUX HaBMYOK MYy3uKaHTa, a "nepegaeTbca” W Ha iHWiI
ncuxo- i HempodisionoriyHi yHKLUii, SKi MOXYTb | He OyTuK
6e3nocepeHbO 3B'A3aHUMKU 3 MY3UYHUMW 3LIGHOCTAMMN.
30KpeMa BCTaHOBMEHO, WO My3VKaHTW, Yy MOPIBHAHHI 3
ob6cTexyBaHUMM 6e3 My3M4HOro 4ocBiay (HEMYy3MKaHTaMm),
MatoTb NepeBarn B KOTHITUBHUX 3aBAAHHSAX, LEMOHCTPYHOYM
BULLi pe3ynbTaTu B TecTax Ha BepbanbHy [1] Ta onepaTtus-
Hy nam'atb [2, 3], y BupileHHi maTtematuyHux [4, 5, 6] i
Bi3yaribHO-NPOCTOPOBMX 3aA4ad [7], MaloTb BULLMA NMOKa3HUK
1Q Towo [8, 9]. 3azHauumo, WO PO3yMiHHA BMMMBY 3aHATb
MY3UKOK Ha KOTHITMBHY cdpepy noguHu (nam'atb, yBary)
MOXe CTaTh NEePCMNEKTUBHUM HamnpsIMKOM 3 TOYKW 30py pe-
abiniTauinHoi i neparoriyHoi npaktukm [10], npoTe AaHwi
BMMMB € NpeaMeTOM AUCKYCIV | A0 KiHUS He BUBYEHUN.

Y nonepeaHix AOCNIMKEHHSIX MU 3'AcyBanu, Wo My3u-
KaHTW He Manu MiXniBKyNbHOI Pi3HULI B Yaci NosiBU KOMMO-
HeHTiB N2, P3, N3 BuKNIMKaHMX MOTEHUianiB ronoBHOro
MO3KY Ha TOHOBI CWUrHamu, y TOW 4ac §iK y HEeMY3UKaHTIB
3a3HayeHi niky y niBiN NiBKyNi Manu OOBLUWA NaTEeHTHWUR
nepiog, (J1M), Hix y npagin [11], To6TO BuABNsanacsa Mixnis-
KynbHa acumeTpis. Kpim Toro, komnoHeHT P3 y nisin nisky-
Ni HEMY3UKaHTIB BUABMSABCS MNi3HiLLE, HK Y MYy3UKaHTIB, LLO,
MNMOBIpPHO, BKasye Ha Oinblu LWBMAKY OUIHKY CTUMYRy Y
npeacTaBHUKIB OCTaHHBOI rpynu. MogibHi pesynbtaty 6ynu
TakoX BUSIBMEHI Hamu nig Yac TectyBaHHS edekTy CTpyna
3 BM3HAYEeHHAM MPOCTOPOBOI flokanisadii cTumynie — My3u-
KaHTW Jocsaranu 3Hadvylle KOPOTLLOro Yacy eKcnosuuii no-
OPa3HUKIB, HXK HEMY3MKaHTW, LIO CBiAYNTb Ha KopucTb Oi-

NbLUOT LWBUAKOCTI aHanisy cTuMyniB B 0GCTEXYBaHUX 3 MY-
3n4HMM gocsigom [12]. My npunyckaemo, WO nif Yac BUKO-
HaHHS KOTHITUBHWX 3aBAaHb Yy MY3UKaHTIB MposiB (PyHKLiO-
HarnbHOI acUMEeTpIi € MEHLUMM, HiXX Y HEMY3UKaHTIB, LU0, MO-
XIMUBO, € OCHOBOK KpaLLOro BMKOHaHHSA TECTiB 0OCTexXyBa-
HVUMU UieT rpynn. [Ina noganbLuoro 3'aCyBaHHS HaLLOro npu-
NyLLEHHS Y AaHOMY AOCNIAXKEHHI MM BUPILLUIK 3acToCcyBaTu
npsiMun i 3BopoTHUn TecTn Ctpyna [13], Aki BBaxaroTbcst
OOHUMW i3 eTanoHHWX TECTiB ANs OUiHKM CUCTEMU CrpPsSIMO-
BaHoI yBaru Ta edekTy iHTepdepeHuii [14]. MeToauka, sika
Oyna 3actocoBaHa B 4aHOMY AOCHIAKEHHI, € KOMM'IOTEPU30-
BaHO Moaudikauieto Lporo Tecty i nepegbayae HagaHHs
BianoBioen oboma pykamu, WO [O3BOSISiE MPOCHiaKyBaTh
NPOosiB MiXMNIBKYJIbHOI acMMEeTPiT Mifg Yac TeCTyBaHHS.

Cytb TecTy CTpyna nonsrae y nofaHHi o6CcTexyBaHUM
cniB, WO O03Ha4yalTb Ha3BW KOMbOPIB (Hanpuknag,
"3ENEHWIN"). Lli cnoea mMoxyTb 6yT1 BUCBITNEH SiK "CBOIM"
KOMbOPOM (KOHFPYEHTHi noapasHukK), Tak i maTu iHwe 3a-
fapBneHHs, fke He criBnafga€e 3 CEMaHTUYHUM 3HAYEHHSM
npeg'sBneHoro cro.sa (HEKOHTPYEHTHUI noapasHuk). KoH-
rPYEHTHI NMOApPasHWMKU aHani3yloTbCH LWBMALE i 3 MEHLUO
KiNbKICTIO MOMUITOK, HiPXK HEKOHIPYEHTHI. Lle aBuLle Ha3sunBa-
eTbcsl ecpektom CTpyna, abo edekTom iHTepdepeHLii. He
OMBNSYNCE Ha CBOK NMPOCTOTY, MEXaHi3aMu, Lo nexaTtb B
OCHOBi BUHWKHEHHS AaHOro edekTy, € 00 KiHUSA Hes'scoBa-
HuMK. 3 ncuxodpisionoriyHoi Toukn 3opy edekt CTpyna
MOXe ByTV NOACHEHWI KOHKYPEHLE ABOX MOTOKIB iHpop-
Mauii, siKi NpM3BOASATbL A0 MOSIBM KOHMIKTYHOUMX BignoBi-
nen [15]. Wo6 HesipHa BignoBiab He Haganacs, HeobxiaHa
aKTMBaLUis NPUrHiYeHHs1 HeperneBaHTHOI iHdopmalii i nocu-
NEeHHA BNAMBY iHpopMalii, HeoOXigHOI B AaHUA MOMEHT
AN BUKOHaHHA 3aBAaHHA [16, 17]. [NosiBa KOHKypeHLUiT MixX
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ABOMa noTokamu iHopMaLii akTMBye nepenHio MOSACHY
3BMBUMHY, LIO, B CBOK Yepry, 3anyyae pecypcu [Oop30-
nartepanbHoi npedpoHTanLHOI Kopu (NepedHs cuctema
yBaru). BknoyeHHs opOoHTanNbHUX HEMPOHHMX Mepex nig-
BULLYE KOTHITUBHUIA KOHTPONb Haj 3aBAaHHSIM, pe3ynbTa-
TOM YOro CTae NoKpalleHHs BUKOHaHHs TecTy [18].

MeTol paHoro gocnifgXeHHs € ouiHka edeKTUBHOCTI
CUCTEMM YyBary 3a BUKOHAHHSIM MPSIMOro i 3BOPOTHOrO Tec-
TiB CTpyna y My3uKaHTIB i HEeMY3MKaHTIB.

Marepianu i metogun

B obcTexeHHi B3snm ydyactb 66 cTyaeHTiB 060X cTaTen.
pyna mysukaHTiB (n=28) Oyna npeacraeneHa CTyaeHTamu
KuniBcbKOi HauioHanbHOI My3nyHOI akagemii im. . Yawnkos-
cbkoro, siki Manu Big 10 go 14 pokis gocsigy rpu Ha nes-
HOMY MY3UYHOMY iHCTPYyMeHTi. [lo rpynuM HemysuKaHTIiB
(n=38) ysinwnu crygeHtn HHL "lHcTuTyT Gionorii" Knick-
KOro HauioHanbHoro yHiBepcuteTy iMmeHi Tapaca LLeByeHka
6e3 Oyab-Akoi nonepeaHbOi My3MYHOT YK CMiBOYOI NpaKTu-
Kn. Yci obctexysaHi 6ynu npaBopykumm, 6€3 NCuxiyHmx 4um
HeBpOIOriYHNX nopylleHb. Bik obcTexyBaHux KonvBaBcs
Big 18 0o 25 pokiB (M=22+2.5).

Y paHomy fgocnigkeHHi 6yno 3actocoBaHO Komn'loTe-
pu3oBaHi NpsiMuii i 3BopoTHUIA TecTn CTpyna, po3pobneHi
Ha kadpenpi isionorii noguHn i TBapuH [19]. Ob6cTexyBaHi
posTalloByBanucs nepes MOHITOPOM KoMM'toTepa, Ha siKUN
nocnioBHO y NCEBAOBMNAAKOBOMY MOpsiAKy noaaBarnuvcs
cnoea "3ENEHbIA" i "KPACHbIV", HanucaHi 3eneHnm abo
YEpPBOHWM KOMbOPOM, HE3amnexHO Bif CEMaHTUYHOro 3Ha-
YeHHs cniB. 3aranbHa KinbkicTe nogpasHukie — 240. Y nps-
MoMy TecTi CTpyna peneBaHTHO iHpopMaLlieto € konip, a
CEMaHTUYHE 3HaYEHHSs CroBa Mae irHopyBaTucs: obcTexy-
BaHi OTpPMMyBanu iHCTPYKLiO HaTMUCKaTU MNpPaBOK PYKOH

knaeiwy "P" Ha knasiaTypi komn'lotepa (aHrnincbka pos-
Knagka) B SIKOCTi peakLii Ha crnoBa, BUCBITMEHI Y€pPBOHUM
Konbopom, Ta knasiwy "Q" niBok pykol B SKOCTI peakuii
Ha cnoBa, 3abapBneHi 3eneHum konbopoM. B 3BopoTHOMY
Tecti CTpyna peneBaHTHOK iHOPMALIE € CeMaHTU4He
3Ha4YeHHs CroBa, y TOM Yac fK iHpopmauis npo Kornip cro-
Ba Mae OyTu npoirHopoBaHa. O6cTexyBaHi Manu HaTucka-
TV npaBoto pykot knasiwy "P" Ha crioso "KPACHBLIA" Ta
knasiwy "Q" nisoto pykoto Ha cnoso "SENEHbLIN".

B ycix cybTectax peectpyBaBcs nateHTHi nepiogmn (J1)
npaBuIbHUX peakuin 3 TovHicTio Ao 10 MC Ta KinbkicTb no-
MUIIKOBMX BiAMNoBIgey KOXHOI PYKOIO, LU0 CyryBano Kpu-
TepieM e(pekTUBHOCTI PYHKLIOHYBaHHS CUCTEMU yBaru.

CraTucTuyHMIA aHani3 JaHWx NPOBOAMBCS 3a [OMOMO-
roto nakeTy STATISTICA (StatSoft, USA, 2001). Hopmanb-
HiCTb po3noginis nepesipanu 3a Tectom Lanipo-Binka.
Ockinbku Ginblla YacTuHa AaHUX Mana pos3nogin, BigMiH-
HWI Big HopmanbHoro (p<0,05), To Ansa onucy BMNagKkoBoro
pos3noAiny BukopucTtoByBanu megiaHy (Me), a Takox Bepx-
HiM | HXKHIA kBapTuni ([25; 75]). na nopiBHAHHA OBOX He-
3anexHux BUBIPOK BUKOPUCTOBYBanu kputepin MaHHa-
BiTHi, 3anexHux — kputepin BinkokcoHa. KputnyHui piseHb
3HauvyLLoCTi (p) Npy NepeBipUi CTAaTUCTUYHUX TiNoTe3 npu-
nvascsa piBHum 0,05 i Ha rpadiikax nosHayasca Ak "*"
(p<0,01 = "™*" p<0,001 — "***").

Pe3ynbTaTt i 06roBopeHHs

BusiBneHo, wwo Bci 06CTeXyBaHi, HE3anexXHo Big HasAB-
HOCTi My3M4HOrO AOCBIgY, Mann BUPaXeHUn edekT iHTep-
depeHUii nig yac BMKOHaHHA npsmoro Tecty Ctpyna, Lo
NPOSIBNSABCA Y MNOAOBXEHHI NaTeHTHWX NepioaiB peakuii
060X pyKk y BUNagkax npea'siBNeHHs1 HEKOHTPYEHTHUX CTU-
mynis (puc. 1).
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Puc. 1. NNaTeHTHi nepioan peakuii NnpaBoi i NiBOi PyK My3uUKaHTIB Ta HEMY3MUKaHTIB Nif Yac NpoxoaXeHHs1 npsAMoro Tecty CTpyna.

"+" — KOHTPYEHTHUIA CTUMYTT,

Y Bunagky nogadi KOHrPYEHTHWX CTUMYMIB My3UKaHTU
HagaBanu BigNoBigl WBMALE, HK HEeMy3uKaHTu, o 6yno
BUSIBMEHO SIK 4118 NpaBoi, Tak i Ans niBoi pyku (aue. puc. 1).

Y Mexax rpynv HemMysuKaHTIiB naTeHTHi nepioan peak-
i NpaBoi pyku Bynu KopoTWMMK, HiX NiBOT, y TON Yac AK y
rpyni  My3uKaHTiB nofibHa 3aKOHOMIpPHICTb BUsIBRsSiNacs
nvwe nig 4ac npea'siBNieHHs HEKOHrPYEHTHUX CTUMYIiB

(ams. puc. 1).

- = HeKOHpreHTHMﬁ CTMy-n.

3a 3aranbHo KiNbKiCTIO NOMUNOK He Oyno 3HangeHo
BiOMIHHOCTEN MK My3uMKaHTaMu Ta Hemy3ukaHTamu nig
Yyac npoxogxeHHs npsmoro Tecty Ctpyna. lNpoTe, BusB-
NEHOo, WO HEMY3UKaHTW Yy BUMaAKax HecniBnagiHHA Ko-
Nbopy i 3Ha4YeHHs cnosa nomunanucs BinbLue Sk Npasoto,
Tak i NiBOI0 PYKOIO, Yy TOW Yac AK My3UKaHTU — NuLLe NiBoto
pykoto (puc. 2).
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Puc. 2. KinbKicTb nOMUNOK, AoNyLeHUX My3MKaHTaMu i HeMy3UKaHTaMM Nig Yac NPoxoAXeHHs1 npsiMmoro Tecty CTpyna.

"+" — KOHFPYEHTHWUIN CTUMYT,

-" — HEKOHTPYEHTHWIA CTUMYT

Mig Yac NPOXomKeHHs1 3BOPOTHOro TecTy CTpyna edekT CTpyna y rpyni HeMysuKaHTiB BUSIBIISIBCA SIK AN NpaBoi, Tak i

NiBOI pyKK, a y My3unKaHTiB — nnwie gns nieoi (puc. 3).
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Puc. 3. llaTeHTHi nepioau peakLin npaBoi i NiBOI PyK My3MKaHTIB Ta HEMY3UKaHTIB Nif Yac NPOXOKeHHsA 3BOpoTHoro Tecty Ctpyna.

"+" — KOHFPYEHTHWUIN CTUMYT,

Bigmitumo, wo y upomy cybtecTi He Byno BuABNEHO
BiAMIHHOCTEN MiX My3UKaHTaMu i HEMy3MKaHTaMn CTOCOB-
HO 3aranbHoi KinbkocTi nomunok. Kpim Toro, y mexax rpyn
He BUSABIEHO BiAMIHHOCTEN CTOCOBHO KiflbKOCTi MOMWIOK B

- = HeKOHpreHTHMIZ CcTumyn

3anexXHoCTi Big cniBnagiHHs 4y HecniBnagiHHA 3HaYeHHs!
CnoBa i NOro Komnbopy.

Taknum YMHOM, pe3ynbTaTh AaHOro AOCHIKEHHS BKa3y-
I0Tb Ha HasIBHICTb AEesIKMX BiAMIHHOCTEW B OpraHisauii KorHi-
TUBHUX (PYHKLIA Y MY3UKaHTIB Ta HEMY3WKaHTIB Mig Yac Bu-
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KOHaHHS1 NpsiMoro Ta 3BopoTHoro Tecty CTpyna. BusiBneHo,
wo edekT iHTepdepeHLUii nig yac npsamoro Tecty Crtpyna
NPOSIBMSBCA OAHAKOBO SK Y MY3WKaHTIB, TaK i B HEMY3MKaH-
TiB Anst 06ox pyk. Mpu ubomy Hamu He Byno BUSIBNEHO Big-
MIHHOCTEN MiX NaTeHTHMMM nepiogammn peakuin My3uKaHTIB i
HEMY3VKaHTIB y BMMNagKy nogadi HEKOHTPYEHTHMX CTUMYNIB
Ta BiOMIHHOCTEW Yy KiNbKOCTi JOMYLEHUX NOMUMOK, WO BKa-
3y€ Ha 0OHaKOBUI NPOsB iHTepdepeHLii Ta oAHaKoBY edek-
TMBHICTb pOOOTM CUCTEMM YBaru y NpeacTaBHUKIB 060X rpyn.
OpHak, 3a pesynbTatamu 3BOpPOTHOro tecty Ctpyna Hamu
Oyno BusiBNEHO, WO edekT iHTepdepeHuii y rpyni Hemy3au-
KaHTIB NPOSABIIABCA Mig Yac HagaHHSA BignoBsigen gk npasoto,
TakK NiBOK PYKOHD, Y TOM Yac AK y My3UKaHTIB — finLLe NiBOtO.
Ha Hawy AymKy, uen pakt MoXHa MOACHUTU CUMbHILLIMM
KOTHITUBHMM KOHTporem 3 GoKy niBOi MiBKymni My3ukaHTiB
NopiBHAHO 3 npaBoto. [MpUMITHO, WO AaHa 3aKOHOMIPHICTb
nposiBunacsi came nig 4Yac 3BopoTHoro Tecty CTpyna, y siko-
My KOTHITUBHI BUMOIM A0 NiBOI NiBKYMi MiABULLYIOTECA MOpPIB-
HSHO 3 npsmMuM Tectom CTpyna, OCKINbkW Ans YCMiLLHOro
BMKOHaHHS 3aBAaHHSA OGCTeXyBaHi MaloTb MPOBOAUTU aHa-
ni3 cniB y BepbanbHin cuctemi niBoi niekyni. Bigmitmo, wo
Hamu He Byno 3HaMAeHo BiAMIHHOCTEN MiX KinbKiCTHO NOMU-
NOK, OOMyLEeHWX My3uKaHTaMu i HeMy3uKkaHTamu nig vac
BMKOHaHHS1 3BOpOTHOro Tecty Ctpyna.

OpHak 3a3HayuMmo, WO B OAHIM i3 HebaraTbox nybnika-
i, MPUCBSYEHMX JoCTiaXeHHIo edekTy CTpyna y My3uka-
HTIB i HeMy3ukaHTiB [15], 6yno BuABMEHO, WO edekT iH-
TepdepeHuii y nNpodecinHnX My3uKaHTIB nig 4ac npoxo-
OXeHHs npsamoro TecTy CTpyna € MEHLWUM MOPIBHAHO 3
My3uKaHTamu-nobutenammu. TobTo, Ui AaHi He MNOBHICTIO
cniBnagarTb 3 HaWWMK pe3ynbTatamMu, OCKINIbKM MU OTpu-
Manu MeHWun edekT iHTepdepeHUil y My3uKaHTIB nuwie
Npu NPOXOMXEHHI HUMK 3BOpOTHOro TecTy CTpyna. Ha Ha-
Wy AYMKY, iCHYE Aekinbka Npu4mnH, ki 06yMOBMIOIOTL NOAi-
OHe po3xomkeHHsi. MNo-nepwe, y BMbipuUi Travis F. et al.
[15] He Byno HemysuKaHTIB — AOCNIOHWKW NpauioBanu 3
BMGIPKOKD MY3MKaHTIB-NoOUTENIB i NpodheciitHnx My3ukaH-
TiB BikOM Big 27 po 63 pokiB. OTxke, faHa Bubipka He cniB-
nagae 3 Hawo 3a couio-gemMorpadiyHUMN NoKasHUKaMu.
Mo-gpyre, y HaWoMy OOCNiAXeHHI 06cTexyBaHi mpoxoaunu
npsamuii Tect CTpyna nuile oA4uH pas i Npy LboMy BiANoBiAi
HagaBanuca MUTTEBO LUNSAXOM HATUCKaHHS BigNOBiAHMX
Knasill Ha knaeiaTypi komn'totepa, ToAi Sk MeToamka Travis
F. et al. nonarana y HagaBaHHi BignoBigen rosiocom i 3a-
CTOCYBaHHi TPMPa30BOro NPOXOKEHHS TECTY (NS aHanisy
6ynu B3sITi pesynbTaT OCTaHHbOI Npobwu). MNMoBTOPHI Npo-
XO[XKeHHS npsimoro Tecty CTpyna Mornv BBIMKHYTUM Mexa-
Hi3MWM HaB4yaHHA B OOCTEXyBaHMX, WO, pasoM i3 iHLWMM
MEeTOAMYHMM MiAXOAOM [0 HajaHHA Bignosigewn, i Mormno
Nno3HauYnTUCA Ha KiHueBOMY pe3ynbTati. MeHwe 3 Tum,
3aranbHU pe3ynbTaT 3anuaeTbCa CXOXKUM — Yy MY3UKaH-
TiB edpeKT iHTepdepeHLil 3MEeHLLYETBLCS.

Kpim Toro, Hamu Oyno BuUSIBNEHO, WO Mig 4Yac Npoxo-
DXeHHs npsiMoro TecTy CTpyna Hemy3uKaHTu pobunu Ginb-
e NOMWMOK Ha HEKOHrpyeHTHi NOApasHMKM MOPIBHSHO 3
KOHIPYEHTHUMM SK NpaBoto, Tak i MiBo0 pykoto. MyankaHTu
3a aHanori4yHnx yMoB MOMUnAnMcs Ginblue nuviie mniBok py-
KOH0, a KifbKiCTb MOMMIIOK MPaBOi pyKM He BigpisHanacsa ang
KOHFPYEHTHUX | HEKOHIPYEHTHWX CTMMYNIB (OuB. puc. 2).
MopibHa 3aKkoHOMIpHICTb yxxe Byna BusiBNeHa Hamu paHilue
3a pesynbTaTtaMmy MOMEPEAHbOro AOCHIOXKEHHS, Y SIKOMY
obcTexyBaHi (My3nkaHTVM Ta HEMY3MKaHTU) NPOXoaunun TecTt
Ctpyna 3 BM3Ha4YeHHSIM MPOCTOPOBOI Nokanisawii ctumynis
[12]. MmoBipHo, Ui AaHi Takox BKasyloTb Ha Te, L0 My3MKaH-
TN MaloTb BinbLU CUNBHWIN KOTHITUBHWUIA KOHTPOIMb 3 BOKy ni-
BOI NiBKyni Nig Yac BUKOHaHHSA Takoro poaly 3aBAaHb.

Kpim TOro, 6yno BusIBMEHO, LIO MNif Yac NPOXOAXEHHS
npsimoro Tecty CTpyna My3vKaHT\ Manu KOpOTLUi NaTeHTHI
nepiogn peakuin sk nNpa.oi, TakK i NiBOi PyKM MOPIBHAHO 3
BiANOBIOHMMW MNOKa3HMKaMW HeMy3ukaHTiB (aus. puc. 1).

OpHak AaHa 3aKOHOMIPHICTb CnocTepiranacs nviwe nig vac
nogaui cnie, konip sKMX cniBnagas i3 iX 3HaYeHHsM. IMOoBIp-
HO, KOTHITVBHA OL{iHKA TaKUX KOHIPYEHTHUX CTUMYTIB Yy My3u-
KaHTiB BigbyBanacs wsuglle, HiX y HemysukaHTiB. [poTe,
nia Yac npen'sBNeHHs HEKOHIPYEHTHUX CTUMYNIB Pi3HNLSA B
JIMN peakuin NpaBoi i NiBOIO pPyK My3VKaHTIB i HEMY3WKaHTIB
3HMKae, MMOBIPHO, BHaCNIgoK edekTy iHTepdepeHLii. Buas-
NeHy 3aKOHOMIPHICTb CTOCOBHO Binblu LUIBMAKOT OLIHKN KOH-
FPYEHTHUX CTUMYMIB My3uKaHTaMu MoxHa 6yno 6 noscHuTn
TakoX 6inbll TPEHOBaHUM MOTOPHWM KOMMOHEHTOM B
OCTaHHiX, @ He LWBMALOK OOpOBKOK CTUMYMY SIK TaKo.
OpHak, pe3ynbTaT 4OCHiOXeHb CNPOCTOBYHOTh (hakT BHeC-
Ky PO3BMHEHOI MOTOpUKK My3ukaHTiB y JIM peakuin ix pyk.
Tak, Brochard R. Ta cniBaBT. BusiBunu, wo JINM npoctmx ceH-
COMOTOPHUX peakuin He BiOPI3HATLCA MK My3uMKaHTaMM i
HeMmy3ukaHTamu [20]. MNpoTe, AKWO B 3aBAaHHS BHECTU KOr-
HITUBHMIN kOMMOHeHT, To JIM BignoBigen My3ukaHTiB CTalTb
LUBMAOLLNMM, HXX Y Hemy3umkaHTiB. binbw wewuaki I peakuin
PYK nif, Yac KOTHITUBHMX 3aBAaHb Y MY3UKaHTIB Y MOPIBHSHHI
3 HeMy3ukaHTamm G6ynu onucati i B poboTi Patston et al. [7],
a TakoX Yy HaloMy JocrifxeHHi [12].

Baxnueo BigMiTUTK, WO Nig Yac NPOXOAXEHHS NPSMOro
TecTy CTpyna y HEMY3UKaHTIB BMSBMANAcs 4itka MOTOpHa
acvMeTpis — BiANOBiAI NPaBOIO PYKOK Hadasanucs LBUA-
e, HiX NiBoto. Y rpyni My3ukaHTiB Taka MOTOpHa acumeT-
pis BUSBNSnaca nuiie nig Yac npef'aBrneHHs HeKOHrpyeH-
THUX CTMMYMIB, KONMM 3aBAaHHS CTaBano CKragHiWnMm.
BpaxoByloun HaBefeHi BuLWe OaHi CTOCOBHO Oinbll WwBua-
kux JIM BignoBigen My3uKaHTIB Yy Bunagkax cniBnagiHHA
KONbOpY CroBa i MOro 3Ha4YeHHs!, 30aeTbCA MOXIMBUM, LLIO
nig 4ac 06pobKM KOHFPYEHTHUX CTUMYMIB MiBKYMi MO3KY
MY3WKaHTIB MpauoloTb CUMETPUYHO, a OLjiHKa CTUMyny
npoxoauTb LWBMAKO. [osiBa HEKOHIPYEHTHOro CTUMYIY i
nofanbLUMi AOro aHani3 Hiby 3MiHITE opraHisadito gyH-
KUIOHYBaHHS KOTHITUBHOI CUCTEMMU — MOCUITIOETHCSA KOTHITU-
BHUWA KOHTPOMb MiBOi MiBKYyMi, WO NpMBOAUTbL OO MOSBU
acumeTpii. Y CBOW Yepry, WBWAKICTb MOTOPHUX peakuiil He
BiOPI3HAETLCA Big BIAMOBIAHUX 3HAYeHb Y HEMY3MKaHTIB.
MoxnuBo, nogibHe "nepekntoveHHs" y My3uKaHTIB Mae Ha
MeTi NiABULLIEHHSI e(PeKTUBHOCTI BUKOHAHHA 3aBAaHHS i He-
OONYLEHHs MOSIBM NMOMUITKU Y BUMAAKY KOH(pMIKTHOrO cTaHy
MiX ABOMa noTokamu iHdopmaLii (BracHe iHTepdpepeHLii). 3
iHWoro GoKy, y HEMY3WKaHTIB OpraHisauisi KOrHITUBHOI cuc-
TEMW 3aBXOM 3HAXOOMUTLCA B "acUMETpUYHOMY" pexumi,
He3anexHo Bif, TOro, KOHIPYEHTHUA YN HEKOHIPYEHTHWI MO-
OpasHyK B aHUI Yac CnpuiMaeTbes | aHanisyeTbCs.

BucHoBku

3a pesynbTaTtamu npsmMoro i 3BopoTHoro TecTiB CTpyna
MY3WKaHTU i HEMY3MKaHTU MaloTb OAHaKoBy edeKTUBHICTb
poboTK cucTemMmn yBaru, KpUTEPIEM SIKOi € 3ararnbHa Kinb-
KicTb momunok. OgHak My3vKaHTVU aHarni3yloTb KOHIPYEHTHI
CTUMYNW LIBUALLE, HX HEMY3WKaHTU, LEMOHCTPYYN Npu
LbOMY BinbLly CMMETPUYHICTL MOTOPHWUX peakuin. AHani3
HEKOHIPYEHTHUX CTUMYMIB Y MY3UKaHTIB NpMBOAUTbL A0
NMOCUMNEHHS KOTHITUBHOIO KOHTPOMO NiBOI MiBKYMi i NosiBW
MOTOPHOI acuMeTpii. [Jna Hemy3ukaHTiB NposiB acumeTpii
XapakTepHU nig Yyac aHanisy sk KOHFPYeHTHUX, TaK i HeKo-
HIFPYEHTHUX CTUMYTIIB.
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BITUAHUE 3AHATUNA MY3bIKOW HA BbIMONMHEHUE NPAMbIX U OBPATHbLIX TECTOB CTPYNA

OueHusanu pabomy cucmembl 8HUMaHUS 110 pe3ysibmamam 8bIMOJIHEHUsI NPsIMO20 U o6pamHo20 mecmoe Cmpyna y My3bIKaHMo8 U HeMY3bl-
kaHmoe. 0O6cnedyembiMu 6b11u cmydeHmsl HayuoHanbHoU My3bikanbHOU akademuu uM. [1.Yalikoecko2o (My3bikaHmMbI) u ux ceepcmyuku u3 OHL
"MHcmumym 6uonoauu” 6e3 My3bikanibHO20 onbima (HeMy3bikaHmbl). O6cnedyeMbie npoxodunu npsimoli u o6pamHbIli mecmsi Cmpyna ¢ npedo-
cmaeneHueM omeemos obeumu pykamu. Mpu npsimom mecme Cmpyna 3aghghekm uHmepghepeHyuu Nposiensincs 8 obeux spynnax Ons1 o6eux pyk.
Mo pe3ynsmamam aHanu3a KOH2pPy3HMHbLIX CMUMYJI08 MOMOPHasi aCUMMempusi y My3bIKaHMoe8 He Mposiensinack, a ux omeems! 6b1u 6bicmpee,
4eM y HeMy3bikaHmose. HeKoH2pyaHMHbIe CMUMYJibl y8enu4ueasnu Koiu4ecmeo owuboK obeux pyK y HeMy3bIKaHmos, a y My3bIKaHmoe — MoJIbKO
neeoli pyku. lMpu o6pamHoM mecme Cmpyna 3ghghekm uHmepghepeHyuu Habodasncsi y Hemy3blikaHmoe 05151 06eux pykK, y My3bIKaHMoe — MoJ1bKO
ons neeoii. Obwee Konudecmeo owubok He omsuyanocb Mexdy epynnamu. My3bikaHmbl U HeMy3bikaHmMbl uMerom oduHakosyto aghghekmus-
Hocmb pabombl cucmembl 8HUMaHuUsi no obujemy Konudyecmey owu6oK. HekoH2py3HMHbIe cmuMynbl MPUEOASIM K yCUJIeHUI KO2HUMUBHO20
KOHMpPOJIsi ;1€8020 MONYWapusi U MosiesIeHUsi MOMOPHOU acuMMempUU y My3biKaHmMos8. Y HeMy3bIKaHMoe Mposie/ieHue acuMMempuu 06HapyXeHO
npu aHanu3e U KOH2PY3HMHbIX, U HEKOH2PY3HMHbIX CMUMYJIO8.

Knroyeenbie crnoea: my3sbikaHmbl, HeMy3bikaHmbl, npsiMoli mecm Cmpyna, o6pamHbiti mecm Cmpyna.

A. Okhrei Phd stud., T. Kutsenko Phd., M. Makarchuk, Dsc.
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

EFFECT OF MUSIC LESSONS ON THE IMPLEMENTATION OF THE DIRECT AND INVERSE TESTS SCAB

To estimate the functioning of attention system by results of direct and reverse Stroop tests in musicians and non-musicians. Participants were
students of the National Academy of Music (musicians) and their peers from the ESC "Institute of Biology" without musical experience (non-
musicians). Participants passed direct and reverse Stroop tests giving answers with both hands. During the direct Stroop test interference effect
was revealed in both groups for both hands. Analysis of congruent stimuli revealed that musicians have no motor asymmetry and their responses
were faster than non-musicians’ ones. Incongruent stimuli increased the number of errors of both hands in the non-musicians and only of the left
hand in musicians. During reverse Stroop test interference effect was observed in non-musicians for both hands and only for left hand in
musicians. The total number of errors didn't differ between groups.

Musicians and non-musicians have the same efficiency of attention system by the total number of errors. Incongruent stimuli lead to increased
cognitive control of the left hemisphere and to emergence of motor asymmetry in musicians. Non-musicians demonstrated motor asymmetry
during analysis of both congruent and incongruent stimuli.

Keywords: musicians, non-musicians, direct Stroop test, reverse Stroop test.
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®Di3nko-xiMmiuHuM iHcTUTYT imeHi O.B. Boratcbkoro HAH Ykpaiuu, Ogeca

OCOBJINBOCTI BPAAUKIHIH-IHOAYKOBAHOIMO CKOPOYEHHA
FMAOEHbKUX M'A3IB WWIYHKY 3ANEXHO Bi KOHLIEEHTPALLII CMONYK
HA OCHOBI 3-3AMILLEHUX 1,4-BEH3AIA3ENIH-2-OHIB

HocnidxeHo ennue cnonyk Ha ocHoei 3-3amiujeHux-1,4-6eH3udia3erniH-2-oHie Ha cKopomiugy aKmueHicmb 211a0eHbKUX M 's-
3ie wnyHKy wypis. [Jis pedHoeuH MX-1626, MX-1775 cxoxa 3a namepHamMu CKOPOYEHHSI 3 KOHKYPEeHMHUMU iH2i6imopom 6paducki-
HiHy — des-Arg9-[Leu8]-Bradykinin acetate, ujo cnocmepizaecmbcsi y eu2snsidi 3pocmaHHsI HOPMO8aHOi WeUAKOCMi CKOPOYEHHS
no Mipi 3pocmaHHs Kinbkocmi 6padukiHiHy i xapakmepu3yembcsi MOMIMHUM CroeinbHeHHAM rnepwoi ¢ha3u ckopoyeHHs. Hali-
6inbw egpekmueHumu 3-3amieHi 1,4-6eH30ia3eniH-2-oHU eusi8UNIUCb 3@ HU3bKUX KOHUeHmpauil 6padukiHiHy, npu 36inbweHHi

sIKO20 iX Ois1 3MeHWyembCsi.

Knroqoei cnoea: enadeHbki M'si3u, MexaHOKiHemuy4Hi napamempu, 3-3amiwjeHi 1,4-6eH30ia3eniH-2-oHu.

Bctyn

Binb sBnse cobol cepro3Hy KMiHiYHY, couianbHy Ta
€KOHOMIiYHY npobnemu. MNpakTUYHO BCi TpPaBMM Ta 3aXBOPHO-
BaHHS MOOVHN CyNPOBOXKYOTLCS Big4yTTaM 6onto. Ha cbo-
roAHi Ha nepegHiv NnaH BunwNa npobnema HerlponaTUYHO-
ro 6omno, ik OOHOrO 3 YCKNaaHeHb OesKUX 3axXBOPHBaHb.
Takvi CTaH 4acTo BMHMKaE B pesynbTaTi cCna3my CyauH Ta
iHLWIMX OopraHiB 3 rmageHbkumMmn m'azamm (M) B cBOEMY ckna-
ai. Lle moxe npu3BoguTy 4O PO3BUTKY AENPECUBHUX Ta TpU-
BOXXKHMX CTaHiB, a TaKOX iHLIMX NCUXIYHMX po3nagiB.

Ha uer vac icHye cnektp 3HebonBanbHMX npenapa-
TiB, SIKi LLMPOKO BUKOPUCTOBYIOTLCSA B MEAULMHI, ane nepe-
BakHa BinbLUiCTb 3 HMX HE BoroAie NOBHUM HAabOpPOM 3He-
6onioynx BNacTMBOCTeN Ta Mae psf NobivHMX edekTiB.

BBaxaeTbCs, WO OOHIED 3 CUCTEM OpraHiamy, sika Bia-
noeigae 3a 6OMNbOBY YYTNUBICTb SBMASETLCA KanikpeiH-
KiHiHOBa cucTemMa, Lo TakoX 3any4veHa 4o perynsauii (yHK-
Ui rmageHbkux M'a3iB CyAuH Ta LUNYHKOBO-KMLLKOBOrO Tpa-
Kty [10]. [laHa cucTema € BaXKnMBOO MAHKOI MPU XPOHiY-
HoMy Gonto, 3ananeHHi, aneprii, TpaBmax, XxBopobi AnbL-
revimepa Ta iH. OQHUM 3 OCHOBHUX CKITAOOBMX AAHOI CUC-
Temu aBnseTbca 6paaukiHiH (BK), wo npeacrasnse coboto
nenTug, CUHTE30BaHWIA 33 EH3MMATUYHOI Aii KanikpeiHiB Ha
KiHIHOreHoBiI nonepeaHuKN Ta cknagaetbcs 3 9 amiHOKUC-
NnoTHMx 3anuuwkis [9]. KniTmHHa BignoBiab Ha Ait0 UbOro
nenTuay OMNOCEPEAKOBYETLCS aKTUBALie OpagukiHIHOBUX
peuenTopiB ABOX niatunis — B4 Ta B [10], wo HanexaTb Ao
poavHM pelenTopiB cnpsbkeHux 3 G-b6inkamu, Ta onocepe-
OKOBYIOTb CBOWO fjto vepe3 Gq binku. Lle, B cBoto 4epry,
CYNPOBOAXYETLCSH CUHTE30M BTOPUHHUX MOCEPELHUKIB —
iHosnTon-1,4,5-Tpucpocpary Ta giaumnrniyepony. Bo-
peLenTopy € KOHCTUTYTUBHUMMU, a iX eKCrpecia TKaHUHHO-
crneundiyHO MOCUIIETBCA 3ananbHUMKU LMTOKIHAMM, 30K-
pema, iHTepnenkiHoM-1 i dpakTopamu HEKpPO3y NyXnuH o Ta
. Bi-peuenTopu nepeBaxHO EKCMpecylTbCst B YMOBaX
pO3BUTKY TpaBMWu i 3ananeHHsi. B rmageHbknx M'sisax au-
XanbHUX LUMSXIB, LUMTYHKOBOKULLKOBOIO TPaKTy Ta MiOMET-
pito akTmBauia peuenTopiB BK cnpununHsae ckopoyeHHs. Ha
npoTMBary LUbOMy, MepeBaxHow peakuieto M cyamH Ha
annikyBaHHs BK € poscnabneHHs, BHacnigok 4oro nigsu-
LLYETbCA NPOHUKHICTb CYAUHHOI CTiHKM i pO3BMBAETLCA Ha-
OpsAK OTOYYHUMX TKaHWH; SIK HacMigoK, CnocTepiraeTbcs
docconinasa Az-onocepenkoBaHe BUBINbHEHHS npocTar-
NaHAVHIB | NenKoTpieHiB [2]. Ak npaBuno, Taki KNiTUHHI Big-
nosiai Ha gito BK onocepeakosaHi Ca *_3aneXHUMU Mexa-
Hi3MaMM1 BHYTPILLUHBOKIMTITUHHOTO CUTHANIHTY.

HaykoBuin komnektus ®isuko-ximiyHoro iHcTutyTy HAH
Ykpainm iMm. O.B. BoraTtcbkoro 3anponoHyBaB HOBWIA Knac
NEpPCrneKTUBHUX CMOSlyK Ha OCHOBi 3-3amiwleHnx 1,4-
OeH3ia3eniHiB, SKi 4EMOHCTPYIOTb aHanbreTUYHUN edexT
i, IMOoBipHO, iHribytoTb BK peuentopu. B HaykoBili nitepa-
Typi onucaHo HoBi GionorivHi MilleHi, 3 SKUMU MOXYTb B3a-

emMofiaTn 6eHsaiaseniHuy, i, BiANOBiOQHO, HOBI BNNUBKU MNoxig-
Hux 6eH3aiaseniHiB Ha disionoriynHi 1 naTonorivyHi npouecu
B OpraHi3mi, Bkntoyaoum edektu npu 3B'adyBaHHi 3 TAMKa
peuenTopaMn, Taki SK aHanbreTudHi (nNpoTusananbHi
3Hebontowoui) | aHTUrinepansbresvBHi (KynipyBaHHS HaguyT-
nueocTi go 6onw) [1, 6, 11]. EkcnepumeHTanbHi AaHi ge-
MOHCTPYIOTb 34aTHICTb AesikMX noXigHux OeH3piaseniHiB
NPOSABAATM YiTKY aHTUrinepanbre3anuBHy akTUBHICTb BigHOC-
HO 3ananbHOro Ta HeBponaTu4Horo Gomw B Mogensx Ha
TBapuHax. [esiki noxigHi 6eH3aiaseniHiB MOXyTb BUKNMKATH
rnnbokKy aHanbresito y TBapuH. Moganblua cenekuis nepc-
NeKTUBHMX Cronyk notpebye BceGivHOI ouiHKM ix Bionoriy-
HOI @aKTMBHOCTI i peTenbHOro AOCNIAKEHHA MOMEKYNAPHUX i
CUCTEMHUX MEXaHi3MmiB aii.

I3 BpaxyBaHHAM BWLLEHABEOEHOrO 3'ACYBaHHS MeXxaHi-
3MmiB aii 3-3amiwennx 1,4-6eH3aia3eniHoHIB Ha CNPsSKEHHS
30yQ)KEHHSI Ta CKOPOYEHHS B rMaeHbKOM'SI30BIl TKaHWHI, €
BaXNVBUM $IK 3 pyHOAAMEHTarnbHOI, TaK i 3 MPaKTUYHOI TO-
Yok 30py. Pe3ynbTat Hawmx nonepefHix JocnigkeHb Oo-
BOASITb, L0 rMmageHbki M'a3u € YyTNUBOK MiLLeHHIo Aii pi3-
HOMaHITHMX CMOMyK, B TOMY 4ucCni i BpagukiHiHy Ta noro
aHTaroHicTiB — noxigHux 6eH3giaseniny [1].

MeToto poboTn Oyno BMBYEHHS 3aKOHOMIpHOCTEN Aii
OeH3gia3eniHiB Ha MexXaHOKIHETUYHI MapameTpu BUKITUKa-
HUX GpaauKiHIHOBO Aenonspu3salielo cKopoyeHb MynbTu-
KNiTUHHMX Npenapatis M WnyHky wypis.

MaTepianu Ta meToaun

JocnigxeHHs CKOPOTNUBOI aKTUBHOCTI rMageHbKuUX M's-
3iB LUMYHKY LWYpiB NPOBOAUNW B i30METPUYHOMY PEXUMI.
[Onsa yboro camuis wwypis macot 240-260 r gekanitysanu,
BUIyYanu LWYHOK Ta nomiwanu B po3ynH Kpebea. Yci ma-
HiNynAUii 3 TBapMHamMu nNpoBoavny 3rigHo 3 MixkHapoaHo
KOHBEHLieto poboTn 3 TBapvHamu Ta 3akoHoOM YkpaiHu
"Mpo 3axucT TBaApWH Bif, XXOPCTOKOro MOBOKEHHS". CMyX-
ku po3mipom 1,5-2x10 mm, siki nonepeaHbO Oyny ouULLEHi
Bil Cepo3Hoi Ta cnn3oBoi 060M0HOK po3MilllyBanu B pobo-
yi Kamepi 3 MpPoTOYHUM po3ymHoM Kpebca (LBMAKICTb
npoTikaHHa 1,5 mn/xB), TepmocTtatoBaHin npu 37°C. lNpe-
napat nepebyBsaB nig nacuBHMM HaTtarom cunoto 10 mH Ta
iHKyOyBaBcsa 1 rog OO MOSIBU CMOHTaAHHUX CKOpO4YeHb abo
CcTannx MexaHo-KiHETUYHUX NapameTpiB CKOPOYEHHS y Bia-
noBidb Ha CTUMYNSLiO rinepkanieBuMm po3ynHoMm. PeecTpa-
uito curHanis npoBogwuny 3a 4OMNOMOroK Moaynt 36opy
naHux m-DAQ12 (Holit Data Systems Ltd., YkpaiHa) Ta
nporpamHoro 3abesneveHHs PowerGraph Professional 3.3.

Ons gocnigis BukopucToByBanu po3ymH Kpebeca (MM):
120,4 NaCl ; 5,9 KCI; 15,5 NaHCOs3; 1,2 NaH3PO4; MgCl,
-1,2; 2,5 CaCly; 11,5 rnoko3a; pH po3unHy ctaHoBuMB 7,4.
lnepkanieBun po3unH (KoHueHTpauis ioHiB K 80 mMM) ro-
TyBanu LWMASIXOM i30TOHIYHOT 3aMiHU Yy BUXIAHOMY PO3YUHI
Kpebca HeobxigHOT yacTuHu ioHiB Na Ha ekBiMOnsipHy
KinbkicTb ioHIB kanito. HeobxiaHy koHUeHTpaLito 6paauki-
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HiHY B iHKyOaUiltHOMY po34uHi (Big 10" po 10° M) onep-
XyBanu LUNAXOM BHECEHHS anikBOTU MATOYHOIO PO3YUHY
B iHKybaLiHy kamepy.

BeHspiaseniHn nonepeaHbO PO3YMHANU B OUMETWIICY-
nbgokenai (DMSO) ta BHocunu B po3unH Kpebea (octato-
YHO BMICT OpraHiyHoro pos34ymHHuka cknagas 1% Big 3ara-
neHoro ob6'emy po3uuHy). [Lito gocnigxyBaHWX pevYoBUH
BMBYaNy 3a OOHAKOBMM MPOTOKONOM EKCMEPUMEHTY, Cro-
nykn BHocunun B po3unH Kpebca 3a 30 xB o peectpauii
MeXaHiYHOI aKkTMBHOCTI npenaparTis. KiHueBa KoHUeHTpaLis
noxigHux 3-3amiwleHux 1,4-6eH3gia3eniHoHIB B iHKybaUin-
HOMY cepefoBWLLi Cknadana 10'10, 10%i10% M. CunTes Ta
BnacTuBocTi 3-3amiweHnx 1,4-6eH3gia3eniHoHIB onucaHi B
poboTax [8, 13, 14].

B AKOCTi KOHTPOMbHMX BMKOPUCTOBYBaNM CKOPOTMMBI
BiQNOBiAi rMageHbKOM'A30BUX CMYXOK LUMAYHKY LUypiB, A0
iHKyDOaLjiiHoro cepepoBulla SKMX JofaBanu  anikBoTy
DMSO, ska He nepesuwiyBana 1% Big 3aransHoro o6'emy
iHKybaUinHoro cepefoBsuLLa.

[na nopiBHANBHOI OUiHKM GionoriyHnx edpekTiB noxia-
Hux 3-3amilleHnx 1,4-6eH3giazeniHoHIB NPOBOAUNN TAKOX
JocnigXeHHs 6paauKiHiH-iHOYKOBaHOrO CKOPOYEHHS rna-
OEHbKOM'I30BMX CMYXXOK Ha (POHi annikauii KOHKYpeHTHOro
iHribiTopa peuentopiB  GpagukiHiHy  des-Arg9-[Leu8]-
Bradykinin acetate.

BrBYEHHA MEeXaHOKIHETMKM NPOLECY CKOPOYEHHS M'S-
30BMX NpenapariB 34ilicHIoBanu BiagnoBigHo 0o meTtoay [4].
MepeBaroto AaHOro aHarnisy € Moro HesanexHicTb Big amn-
niTyan ckopoTnuemx Bignosigen. Lle gae mMoxnuBicTb Ko-
PEKTHO MOpiBHIOBaTWU AaHi, ogepKaHi Ha M'a30BMX npena-
paTax pi3HOro po3mipy.

CraTuctuyHy Ta martematudHy obpobky pesynbratiB
34iicHIOBanach 3a 3aranbHOMNPUAHATMMU MeTodamu Bapi-
auiiHOT CTaTMCTMKM 3a [JOMOMOroK NakeTiB  Mporpam
"Statistica, 8.0" Ta "Origin Lab 8.0".

-1
V ,xB
nc 1- KOHTPOIB

1 2-10°
9 3-10°
4-10"

Pe3ynbTaTti Ta 06roBopeHHs

3a i3ioNoriYyHNX yMOB OCHOBHWMM iHOYKTOPOM CKOpPO-
yeHb MM € no3akniTHHMiA Ca?". 3pOCTaHHS MOro KOHLEHT-
pauii B Mmiouutax Moxe 6yTn onocepegkoBaHe yepes nore-
Huian- Ta peuenTopKepoBaHi Kaniuiesi kaHanu.

BignoBigHO My BMBYanu BRIMB MOXigHUX 3-3aMilLeHnX
1,4-6eH3pia3eniHOHIB Ha CKOpPOTNMBI BignoBidi npenaparTiB
M wnyHky wWypiB y BUNagKy akTtvealii npoBedeHHs1 30y-
[PKYKOHOro curHany Lnsixamm cgapmakoMexaHiyHoro cnpsi-
XEHHS 30YIKEHHA-CKOPOYEHHS. Ane no4aTKOBO BUWHMKIIA
notpeba po3rnsHyTn ocobnmBocTi Aii OpagmkiHiHy Ta noro
KOHKYPEHTHOrO iHribiTopa Ha rnageHbki M'A3u  LUAYHKY,
OCKiNIbKM B NiTepaTypi onnucaHuin BNanB JaHOro nentuay Ha
M'AI30BUI TOHYC ypeTpw [7], KPOBOHOCHUX cyauH [3, 5, 12],
TOAj SIK Oro Jisl Ha LWnyHOoK He Bigoma. Ha puc.1 (kpuBa 1)
HaBedeHO niHeapu3auilo MexaHorpam nepLioi a3 cko-
pOYEHb BUKMNMKAHUX OpafuKiHIHOM B KOHLIEHTpauisix Big
10" go 10° M. Mpu UbOMY HOpMOBaHa MakcUMarbHa
LWBMAKICTE  CKOPOYEHHsA V., npuimana 3HaveHHs Big
5,25+0,21 (r = 0,98 — 0,99) npu 107° M go 3,74+0,13 npm
10 M, 36epiratoum niHiNHICTb.

Cuna 6papauKiHiH-iHOYyKOBaHOro CKOPOYEHHS OOCTOBIp-
HO 3MEHLUYETLCS B MPUCYTHOCTI KOHKYPEHTHOrO iHribiTopa
des-Arg9-[Leu8]-Bradykinin acetate. Kpim Toro annikauis
L€l pe4YoBMHK, SIK MPaBuUo, 3MEHLLYE TpMBanicTb npouecy
"CKOPOYEHHA-PO3CNabneHHs", NPUCKOPIOKYM B OCHOBHOMY
nepwy ¢pady HapOCTaHHsS CuUNu, WO NpU3BoauTbL 0 CTaTu-
CTUYHO [JOCTOBIPHOIO 3pPOCTaHHA BEMWUYMHW HOPMOBAaHOI
wBeuakocTi V,. Tak 3a KOHUEHTapLii aHTaroHicTy 10% M 1a
10% M LWBKUAKICTb CKOPOYEHHs1 3pocTae Ha 28,7% Ta
32,9%, BignoBigHo, B AianasoHi annikauii koHUeHTpauin BK
10"°-10° M (puc.1; kpuBi 2, 3). Cxoxa TeHAeHUis cnocTe-
piraeTbCcs i AN HU3bKUX KinNbKocTewn (10'1 M) des-Arg9-
[Leu8]-Bradykinin acetate, ane nocToBipHOro 3poctaHHs V,
He crnocTepiraetbca (puc.1; kpuea 4).

-10 -9 -8

-7 -6 -5 LgC

br

Puc.1. BNnue pisHUX KOHLEHTpaLili KOHKYPEHTHOrO iHriGiTopa des-Arg9-[Leu8]-Bradykinin acetate (10°, 10%i 10° M)
Ha HOPMOBaHy MaKCUMarbHY WBUAKICTb CKOPOYEHHS MMafAeHbKUX M'A3iB WNYHKY wypiB V,
BUKNMKaHy GpaauKiHiHOM B Aiana3oHi koHueHTpauii Cyr 107'°— 10°M (kpuea 1)

BukopucTtoByloun oTpuMMaHi AaHi B MPUCYTHOCTI BUCO-
KOCENEKTUBHOIO KOHKYPEHTHOrO iHribiTopa 6pagukiHiHOBMX
peuenTopie Bz-tuny des-Arg9-[Leu8]-Bradykinin acetate B
AKOCTi KOHTPOSbHMX, MW NPOBENN AOCHIAXEHHS BMMMBY Ha
CKOPOTAMBY aKTMBHICTb ['M KinbueBnx M'a3iB LUNYHKY LLYpiB

HacCTynHUX noxigHux 3-3amileHnx 1,4-6eH3gia3eniHoHIB:
MX-1626, MX-1775, MX-2011, MX-1785 (puc.2).
MakcumanbHa HopmoBaHa LBUAKICTb ckopoYveHHsA M B
npucyTHocTi MX-1626 B KOHLEHTpauisax 10", 10® Ta
107 M 3MEHLLYETLCA MOPIBHAHO 3 KOHTPOSIbHUMW 3HaYeH-
HAMW Mpu  annikauisx BK 10"%10"M 3 5,25+0,21 po
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3,4740,18 (10° M), 2,7740,65 (10° M), 3,52+0,08 (107" M),
BignosigHo (M+m; p<0,05). 3pocTaHHs KinbKOCTi aroHicTy
NpU3BOANUTL A0 3MEHLUEHHS! Pi3HMLi B LUBUOKOCTSAX CKOPO-
YeHHs, Ta 3a KoHueHTpauii BK 10° M i MX-1626 107 M
BOHa MOBHICTIO 3HWKAE, MPUYOMY MO BCbOMY [AianasoHy
KOHLIeHTpaUi aroHicTy He 3MiHeTbes V.

-1
V_ ,xB
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54
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3 -
2] \ e={ll== KOHTPOJIb
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—a—10°
14 —v— 10"
T T T T T T
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nc
6 - MX-2011 &~ KOHTPO.Ib
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5 —v—10"
4

T T
-10 -9 -8 7 6 -5 Lg Cor

Takum 4nHoM, edpekT GeHsaiaseniHoBOro noxigHoro 3a
KOHLeHTpauji 10" M CXOXMI 3 TakUM BUCOKOCENEKTUBHOIO
KOHKYpeHTHoro iHribiTopa B2-peuenTopis, WO NpoABNAETbL-
Csl Yy BArMsAi HEeNiHIMHOro 3pocTaHHA HOPMOBAHOI LUBUAKO-
cti 3 2,77+0,65 po 4,92+0,71 npu 30inNbLUEHHI KinbKOCTI
iHOYKTOpa CKOPOYEHHS.
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Puc.2. BNnuB pi3HUX KOHLEHTpaLiil noxigHux 3-3amiwennx 1,4-6ensaiazenitonis (107°, 10 i 10°M)
Ha HOPMOBaHy MaKCUMarbHY LWUBUAKICTb CKOPOUYEHHSA MaAeHbKMX M'A3IB WAYHKY WYpPiB BUKNUKaHY 6paguKiHiIHOM
B Aiana3oHi koHueHTpaLii Cy10™'°= 10"°M, NnpuitHATUM 3a KOHTpONb

Annikauis BK (10'10 M) nicna 30 xB8 nonepeaHbOI iHKy-
Gauii npenapaTiB B po3unHi KpeGeca 3 MX-1775 (10° Ta
10'6M) CynpoBOAXyBanacb 3Ha4MMUM CrOBifIbHEHHSIM CKO-
poyeHHss M Ha 51,6% i 30,4% BignoBigHO MOPIBHAHO 3
KoHTponem, npunHATUM 3a 100%. JaHnin edekT 3HNXKYETb-
Cs1 NPW 3POCTaHHI KiNTIbKOCTi aroHiCTy i MOBHICTIO 3HMKaE 3a
KOHLeHTpauii BK 10 M. BusiBunocsb, Wo B ymoBax Aii ak-
TMBaTopa B KOHUeEHTpauil 10° M 3HaueHHs HOPMOBaHOT
MakcumarnbHOi LWBMAKOCTI V, nepwoi ¢asm CKOpPOYEHHS
3pocTano nopiBHAHO 3 koHTponem Ha 34,6% ans 10° M
MX-1775 Ta Ha 12,8% anst 10° M (3miHn Gynn BiporigHuMm
oo koHTponto, p<0,05).

Ak 6yno BcTtaHoBneHo, obuasi 4OCMigKYyBaHi pe4OBUHU
CMpaBnsTb BipPOrigHUIA eekT KOHKYPEHTHOrO iHribyBaHHSA
Bz-geuenTopiB OpaguKiHiHy B KOHLUEHTpauisx 10 Ta
10®° M. MpoTe HagHu3bki kinbkocTi (1070 M) MX-1775 He
BUSIBNAKOTb TaKol aKTUBHOCTI.

Takox 34ificHIOBanNu nepesipKy MOXIUBOI Moaudikauii
3-3amiweHnm 1,4-6eHspgiaseniHoHom MX-2011 ckopoTtnu-

BOi aKTMBHOCTI MMafeHbKUX M'A3iB LUNYHKY LWypiB. AK MOX-
Ha 6a4nTh 3 pUc. 2 3Ha4YeHHS1 HOPMOBAHOI LUBUAKOCTI CKO-
poueHHs 3a annikauii GpaaukiHiHy (107° M) BiporigHo 3Hu-
XyBanucb 3 5,25+0,21 go 3,42+0,33 npu 10° M MX-2011,
po 4,27+0,55 npu 10° M i go 4,43+0,29 npn 10™° M. Tak,
3a YMOB MonepenHboi iHKybauii rmageHbKOM'si30BMX npe-
naparis B poaunHi Kpe6ca 3 MX-2011 (10 ta 10°M) cno-
cTepiranocb noganblue niHiHe 3MeHLWweHHs V, npu 3poc-
TaHHi KiNbKOCTI aroHicTy. AHania mexaHorpam (puc. 2) no-
KasaB, WO 3a KiHLeBOi KoHUeHTpauil BK (10'5 M) pospaxo-
BaHMN napameTp V, npunmaB 3Ha4YeHHs, BIiAMNOBIOHO,
2,7240,29 ans 10° M Ta 3,21%0,17 ans 10° M MX-2011,
wo, Ha 27,2 % i 14,2 % BiporigHO MeHLUe aHanoriyHoro
nokasHmka KoHTporto. CkopoTnvBa akTuBHICTL M B npu-
cyTHocTi 107° M MX-2011 He BUSIBNISIE NiHIfHOT 3aN€XHOCTI
npy 3MiHax KiflbKOCTi aroHicTy.

HocnipxyBaHun Hamu 6eHsgiaseniHoH MX-1785 npu-
rHivyBaB V), 3a MOro KOHUEHTpauii y oM/1BaO4OMY PO3YMHI
10° M po 4,190,3, 10° M — 3,46+0,09 Ta 10" M —
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4,07+0,32. CI‘IOCTepIFaGTbCﬂ CXOXiCTb %u OaHOoI pevyoBUHU
npy HaAHU3bKNX (10 M) i Bucokmx (10 M) koHUeHTpauin,
npo WO CBigYaTb aHanoriyHi 3MiHW HOPMOBAHOI LUBUAKOCTI
ckopoyeHHs M npu cTumynsauii pisHuMn KOHLl,eHTpaLI,IHMVI
OpagukiHiHy, i B pe3ynbTarti, 3a KiflbKOCTi aroHicTy 10° M,
BMOpaHUn NOKa3HVK BiAMOBIAAE KOHTPOMbHUM 3HAYEHHSIM.
Hanbinbwuin edekT iHribyBaHHs LIJBVI,D,KOCTI CKOPOYEHHS
M cnocTepiraeTbca 3a KOHUEHTapuii 10 M MX-1785.
MokasHukn V, 3a MakcMMarbHOI KOHLIEHTpaLii OpaaukiHiHy
3HMXKYIOTbCA Ha 17,6% BiAHOCHO KOHTPOSIO.

Mpn NOpIBHAHHI OTpMMaHWX AaHWX BpaguKiHiH-iHOyKO-
BaHOTO CKOPOYEHHS B MPUCYTHOCTI 3-3amiwieHux 1,4-
OeH3aia3eniHoHIB BUSIBUNOCH, WO peyoBuHN MX-1626 Ta
MX-1775 BUABNAIOTb CXOXICTb MaTEPHIB CKOPOYEHHs A0
KOKYPEHTHOrO iHribiTopa Bo-peuenTopiB 6pagukiHiHy. OTxe,
MOXHa BWCMOBUTU MPUNYLLEHHSA LWOAO iX KOHKYPEHTHOI
B3aemofii 3 4aHMM TUMNOM peLenTopa.

BucHoBku

Takum 4mHOM, pesynbTaTh BULLEHaBEeOEHWX MOPiBHSA-
JNIBHUX EeKCMEPUMEHTIB i3 3acTocyBaHHAM OGeH3giaseniHiB
BKa3yloTb Ha HacTynHe. [ia MX-1626, MX-1775 xapakTe-
pU3yETLCS MOMITHMM CMOBINIbBHEHHSIM MepLuoi dasu bpagu-
KiHiH-IHOYKOBAHOro CKOPOYEHHS rMadeHbKUX M'SA3iB LUMYHKY.
Hanbinbwa egekTUBHICTL CNocTepiraeTbCsl Npu AyXe Hu-
3bKIX (cpisionoriuHmx) KoHLEeHTpaLisix GpaaukiniHy (1070 —
10°® M). Y BMCOKMX KOHLIEHTpaUisX HaBedeHi pPeyoBUHU
YaCTKOBO BUSBMSAIOTbL CXOXICTb 3a MaTepHaMu CKOPOYEHHS
3 KOHKYPEHTHUMMW iHribiTopom OpagukiHiHy — des-Arg9-
[Leu8]-Bradykinin acetate, wo cnoctepiraetbca y BUrnagi
3pOCTaHHA HOPMOBAHOI LUBUOKOCTI CKOPOYEHHSA MO Mipi
3pOCTaHHS KinbkocTi aroHicTy (BK).
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Hapinwna no peakonerii 08.09.16

KueBckuii HauMoHanbLHbIN yHUBepcuTeT uMeHn Tapaca LLleByeHka, Kues, YkpauHa,

B. MaBnoBckui, A-p XMM. HayK

®DU3NKo-XxMMnYeckut MHCTUTYT um. A.B. Boratckoro HAH YkpauHbl, Ogecca, YkpavmHa

OCOBEHHOCTU BPAONKWHWH-UHAYLIbIPOBAHHOIO COKPALLEHWUSA MMAOQKUX MbILUL XKENYOKA
3ABUCUMO OT KOHLUEHTPALUWUU COEOUHEHWWU HA BA3E 3-3AMELLUEHHbIX-1,4-BEH3AUA3ENNH-2-OHOB

Uccnedoeano enusiHue coeduHeHuli Ha 6a3e 3-3ameuweHHbix-1,4-6eH30ua3enuH-2-0HO8 Ha COKpamumesibHyH aKmueHoCcmb 2/1a0KuxX MbiWy
)enyodka kpbic. [leticmeaue seujecme MX-1626, MX-1775 noxoxxee no nammepHam COKpauw,eHUsi Ha KOHKYpPeHMHbIU uH2ubumop 6padukuHuHa — des-
Arg9-[Leu8]-Bradykinin acetate, ymo Ha6nrodaemcsi e eude yeesiudeHuUss HOPMUPOBaHHOU CKOPOCMU COKpaujeHusl Mo Mepe eo3pacmaHusi Konuye-
cmea 6padukuHuUHa u xapakmepu3supyemcsi 3aMmemHbIM 3amedsieHueM nepeoll ¢ha3bl cokpawjeHusi. Haubonee aghgpekmueHbIMU 3-3aMeuw,eHHbIe
1,4-6eH30ua3enuH-2-oHbl 6bIIU MPU HU3KUX KOHUEeHmpayusix 6padukuHuHa, Npu eo3pacmaHuu Komopoz2o ux