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K.I. Ky3neunos, B.FO. MaciioB, C.A. ®eayoBa, M.C. BecesioBcbKMid

KajabuieBi curLaJim,

BHKJINKAHI TOHIYHOIO IMITYJIbCAIIIEI0
FaHIVIIO3HUX KJIITHH CITKIBKH OKa Iypa

Ha i301v08anomy npenapami cimkieku oxka wypa 6 KoHgizypayii “yira kiimuna” 3apeecmpo8ano
Kanbyiesi cueHany, 8UKIUKAHI MOHIUHOW0 imnyabcayieto eaneniosnux kaimun cimkiexu (I'KC), ma
00CHi0AHCEeHO MOOYII08ANbHUL 6NAUE Ha Yi cueHnaru Kv3-kanieeux xawnanis. /Jenonspusayia I'KC
imnyrecamu cmpymy mpusanicmio 500 mc npuzeoouna 0o mouiunoi eenepayii nomenyianie 0ii (I1/])
i pO3BUMKY KANbYIEGUX CUSHALIB, AMNAIMYOa AKUX NIHIUHO 3anedcana 8i0 cepedHvoi wacmomu I1]],
8i0n06iOHe 3HayeHHsi Kymoeozo Koe@iyicnma cmanosuno 1,4 c:umonv/n + 0,2 c:umonv/n (n = 5).
Ilocmitina uacy cnady kanvyiesux cuenanié oyia 6,8 ¢ + 1,4 ¢ (n =35). Ilpu annikayii 500 mxmons/n
mempaemunamoniio, akui y yit Konyenmpayii onokye xanicei xanaiu Kv3.1/Kv3.2, peccmpysanu
3MeHUeHHs yacmomu 2eHepayii ma 30invuenus wupunu I1J], a makoxic 3meHuer s amniimyou ctioo8oi
einepnonspusayii. Kymosuil koegiyicum 3anexcHocmi amniainyou Kaibyie6020 CUSHALY 8I0 cepeOnbol
yacmomu eenepayii I1]] 3a nassnocmi dnoxamopa 3pocio 0o 2,1 c:umoav/n + 0,3 c:umonv/n (n = 5).
Ilocmitina uacy cnady cuenany docmogipno He sminunacs (8,9 ¢ £ 1,6 ¢; n =35). Taxum yunom,
nomenyianxkeposani xaniegi kananu muny Kv3.1/Kv3.2, aki gidiepaioms Kaowo8y poiv y 3a0e3nedenHi
sucokowacmomuoi mouniunoi imnynvcayii I'KC, makoxc mooynioiomes 6iOnogioHi Kanvyiesi cuecHamu
ma 3anobicaroms 3HAYHOMY 30i1bUEHHIO BHYMPIWHbOKIIMUHHOI KOHYeHmpayii Kaivyitlo ma 1o2o
MONCAUBTU YUMOMOKCUUHIT Ol

Kniouosi cnosa: eaneniosni kaimunu CimkieKku, MOHIUHA iMnynvcayis, Kaavyicei cuenanu, Kv3-kanicei

KaHaau.

BCTYII

lanrmiosni knituau citkiBku (’KC) oka €
KIHI[CBUMHU BUX1THUMU HeHpoHaMHu, 110 Iepe-
JIaloTh IMIYyJIbCAIilo BiJl 30pOBUX PEUENTOPiB
y EHTpajdbHy HepBOBY cucTemy. OfHi€er0 3 X
BIIACTUBOCTEN € 3JJaTHICTh O BUCOKOYACTOT-
Hoi reHepamii norenmianis aii (IT1). Imnyss-
camis npu BigHOCHO TpuBainii (500 mc) gemo-
napuszanii 6inemocti T'KC € ToniuHOMW0, MpH
npoMy I1/] rerepyroThCs 3 JOCTaTHRO BUCOKOKO
4aCTOTO, CepEJHE 3HAUCHHS SIKO1 MOXKeE Te-
pesumyBatu 100 ¢! [4, 8]. [Ipu po3sutky I1/]
1 BIATIOBIAHIN Jenosspu3anii KIITHHHOT MeMO-
paHH aKTUBYHKOTHCS BUCOKOMOPOTOBi MOTEH-
IiaJIkepoBaHi KaJbI[i€BI KaHAJIM, [0 MPHU3BO-
JUTH A0 30UIbIICHHS BHYTPIMIHbOKIITHHHOL
KOHI[eHTpalil kanpuito. Ciijx BiI3HAYUTH, 1110

kanbiieBa curnamizanis 'KC Ha mizomy
npemnapari CITKiBKH 3aJUIIAETHCSI NPAKTUUHO
HEJOCIIPKeHO0, y JIiTepaTypi HaM Bijgoma
JIMIIIE OJ{HA mpams [7], B akii OyJio MIpOBEIEHO
peecTpamio 3MiH BHYTPIMIHbOKIITHHHOI
KOHIICHTpAIlii KalbIlil0 Ha HEAUCOIIlOBaHHUX
kiaiTuHax. [Ipu DOCHIAXKEHHI KaJbIli€BUX
CHTHAJIB TPAAUIIHHO OCHOBHY yBary MmpHii-
JSIOTh BHYTPIITHBOKJIITHHHUAM 1 MEMOpPaHHHUM
MeXaHi3MaM, [0 PEeryJliolTh KOHICHTPAII0
KaJbIi10 (KaJIbIIi€B M0, KaNbI[iHiHAYKOBaHHH
BUKHJ Kajbllito, KaubiieBi ATda3u Tomio),
TOJI1 K POJIb MOTCHIIAJIKEPOBAHUX KaHAIIB y
(dhopMyBaHHI KaJIbI[IEBOTO CUTHAJY 3aJIUIIAETh-
¢Sl JOCTIIDKEHOI0 HEJOCTATHERO.

KirouoBy posib y 3a0e3medeHHi BHCOKO-
4acTOTHOI reHepalii K y eHTpalbHUX HEHPO-
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Hax [9], Tak i y [KC [4] BigirparoTh KanieBi
kaHanu tuny Kv3.1/Kv3.2, akTuBanis sKux
3a0e3neuye MBUAKY penojsipusanio MmeMmOpa-
HU Ta BiJIOBIJIHO BUHUKHEHHS KOPOTKOTPH-
Banoro (6xu3pko 1 mc) I/,

JeranbHi 1aHi Ipo poib MOTEHIiaIKePo-
BaHHMX KaHaliB, 0 3a0€3MeYyTh reHepalito
TOHIYHOI iMIyJbcalii Ta MOAYISAIII0 BUKJIH-
KaHWUX HEIO KAJIBI[IEBUX CUTHAIIB, € BAXKIUBHUMHU
AK 17151 pyHIaMeHTanpHOo1 Helpodizionorii, Tak
1 11t po3poOKH HOBHUX MIAXOMIB y Tepamii
3aXBOPIOBaHb OPTaHiB 30pYy.

Merta Hamoi po6OTH — MOCIIKESHHS MO-
JOYTI0OBaJbHOTO BIJIMBY HOTEHIiaIKepOBAHUX
KaJTi€BUX KaHAIIB Ha XapaKTePUCTUKH KaJbIli€-
BUX CUTHAJIB, BUKJIIMKaHUX iMITyibcaltiero ['KC
oKa mypa.

METOJUKA

[IpenmapyBaHHs CITKIBKH OKa IIypa Ta €JIeKT-
podizionoriuna peectpamis curaaiis Big [KC
MPUHIUIIOBO HE BiAPi3HsAIACS BiJ OMUCAHOT B
miteparypi [7, 8]. LlypiB minii Bictap Bikom
4-6 Tk acdikcysanu 3a pomnomorow CO, 3
HACTYNHOIO JleKaliTauieo BiAMOBIAHO 10
npaBuji poOOTH 3 AOCHIJHMUMH TBApUHAMHU B
ycranoBax HanionanpHoi akagemii Hayk
VYkpainu. [Ipenapar CiTKiBKH NPHUKOIIOBAIH
rojKaMH JIiaMeTpoM 25 MKM 10 JHa eKcIe-
pUMEHTalbHOT KaMepH, BKPUTOI iHEPTHUM
nokpuTTiIM Sylgard, yepes sKy 31 MIBHAKICTIO
O0nu3bpko 1 MiI/XB mponyckanu i3ionoridHui
po3uuH Takoro ckiaany (Mmoub/n): NaCl —
140, KCI - 3, CaCl,- 2, MgCI, - 2, Hepes —
10, raroko3a —12; pH 7,4. bnokaTtop moTeH-
MiaJKepOBaHUX KallieBUX KaHAJIB TeTPaeTHII-
amoHiit (TEA) nonaBanu y npotounuit ¢iziosno-
rivauii poszuuH. Jlochigu NPOBOJHUIU TPH
kKiMHaTHINA Temmnepatypi (22°C). PeecTpauito
MOTEeHIIiaiB y KOHQirypamii “uina kiaitTuHa” B
pexumi ¢ikcauii cTpyMmy IpoBOAUIU 3 BUKO-
PUCTAHHSM BHYTPIIIHBOKIITHHHOTO PO3YHUHY
TAKOro ckjaaay (MMOJIb/JT): TIFOKOHAT Kaliio —
100, KCI - 50, MgCl, - 5, EGTA - 0,2,
Hepes — 20, Na-AT® — 3, Na-AJ[® — 3, Na-

I'T® - 0,5, kanpuiiuytausuit 6apeauk Indo-1
(menraxaimieBa cinb) — 0,1, pH 7,4. [loTenmian
CIOKOIO KJIITHH MIATPUMYBaiIH Ha piBHI 70 MB.
I'KC akTHBYBanu AEHOJSIPHU3YBAIbHUMHU
iMOoynbcamMu cTpyMmy TpuBamicTio 500 mMc Ta
amrmiitynoo g0 300 mA 3 iHKpeMeHTOM 5—
20 mA. IaTepBanu Mix CTUMYJaMH 3a3BUYaA
cragoBmwiu 60 ¢, IbOTO OyJI0 MOCTATHHO IS
BITHOBJICHHS 0a30BO1 BHYTPINIHLOKIITHHHOT
koHIleHTpalii ioHiB kamblio. Hua 'KC y
KOHTPOJIi Ta 32 HAIBHOCTI OJIOKAaTOpa Kalli€eBUX
KaHaJiB BHU3HAYalll MaKCUMalbHE 3HAYCHHS
cepenunoi yactotu renepamii [1]] i moka3HUKH
okpemoro I1JI (mopir, ammiitTyna, IIMpUHA Ha
MOJOBWHI BUCOTH Ta aMIUIITyIa CIigoBOi1
TinmepIrosapu3aiii) 3a TOIMOMOT00 IMpoTrpam-
Horo makera Clampfit 9.0 («Axon Instru-
ments», CIIA)

3MiHM KOHIEHTpaIii i0HIB KanbIil0 Y
HelpoHax peecTpyBalW 3 BHKOPHCTAHHSIM
(hIyopecHeHTHOTO KadbI[iHdyTINBOTO OapB-
Huka Indo-1 3a momomoroiw crnekrpodoro-
MmeTtpudHoi yctanoBku («Carin Research
Ltd», Beauka bpuranis). ¥V pexumi enidyo-
pecIieHIii ¢cBiTIO0 BiJ KCEHOHOBOI JIaMITu
npomyckanu gepe3 ¢pinastp (360 HM), diayo-
pECUEHTHUN curHan Bijg 00’ekTa 3a jgoro-
MOTOI0 CHCTEMH AUXPOIYHHX A3epKal Ta
ontuuHuX ¢ineTpiB (408 ta 480 HM) po3mi-
JSIIM Ha IBA OKPEMi MOTOKH Ta PEECTPYBAIH
nBoMa (hOTOEIEKTPOHHUMH TOMHOXYBauyaMu,
CHUTHAJIU BiJ SIKUX [I0JaBaJId Ha BX1J CIIEliaJIb-
HOTO MiACHJI0OBada Ta MPHU MOAAIBIIOMY
aHanizi Bu3Havasu ix BigHomeHHs (R),
3HAYE€HHS SKOTO BiJMOBiJac MEeBHIH KOHIIEHT-
panii ioHiB kanpmir [5]. BignoBigHicTh
3HAYEHb IHOTO BiMHOMICHHS Ta KOHIICHTpAIlii
KaJpI[if0 OyJI0 BU3HAYEHO €KCTIEPUMEHTAIbHO
y OKpeMiil cepii kaniOpyBaabHUX AOCTiiB 3
BUKOPHUCTAaHHIM BHYTPIITHbOKIITUHHUX PO3-
YUHIB 3 Pi3HOIO KOHLEHTpALi€0 Kalblioo. Y
oux gociigax Oyixo BU3HAYEHO 3HAYCHHS R,
AK1 BiAmoBigawTh MiHiManpHid (R . ) Ta
MakcuManbHid (R ) BHyTPIIHbOKIITHHHUM
KOHI[EHTpPAI[isIM KaJibI[il0, a TAKOXK ¢(DEKTUBHE
3HauYeHHS KOHCTAaHTH Auconiamii 6apBHUKA
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(K,). Binnosinni 3uauenns cranopuiu: 0,58
(R..), 44 (R_ ) ra 1,44 mxmons/n (K)). 3
OTPUMAaHUX y JOCHiJaX 3Ha4eHb R BHYTpimI-
HBOKJITUHHY KOHIEHTpAIilo KalbI[iio
BHU3HAaYalKd 3a HACTYNMHOW (QOPMYIOIO:
[Cal=K (R . -R)/(R-R_ ) [5].

Y poGotri O0yja0 BUKOPHCTAHO XIMIidHI
pedoBuHH BUpoOHHITBA «Sigmay (CIHIA) Ta
KadbUiHYyTIUBUN (QIyopeceHTHUI OapBHUK
Indo-1 (menTakanieBa ciJib) BUPOOHHUIITBA
«Molecular Probes» (CIILA).

Pesynbratu HOCHiIKEHb MPEACTABICHI Y
BUTJISAI: CepeJlHE 3HAYEHHS * CTaHJapTHA
noxubka cepeqHLOTO, 00°eM BUOIpKHU (n).
JlocTOBIpHICTh PI3HMIII CEpEIHIX BCTAHOB-
JMIOBaJIM 3 BUKOPUCTAHHSIM NapHOTO TeCTy t
Ctpronenta (P<0,05).

PE3YJIBTATU TA iX OBITOBOPEHHSA

llacugHi enexmpuyni gnacmugocmi, MoHiUHA
imnyavcayis I'KC i noxasnuku oxpemozo I1/].
CepenHe 3Ha4eHHs noTeHUiany cnokoto y 'KC
OKa 1mypa ctaHoBuio -56 MB = 1 MB (n=11),

20 MB‘ 2

75 mMc

I L.
i ! IRCPATIE

mo 30iraeTscs 3 JAaHUMHU, OTPUMAaHUM Y
MoTepeIHIX TocmiKeHH X [4, 7, 8, 10]. BxigHwuit
omip (0,8 'Om £ 0,15 I'OM, miana3oH 3Ha4YeHb
0,4—1,4 I'Om, n = 11), mocTiliHa Yacy MeMOpaHu
(20 Mc * 3 mc, miama3oH 3Ha4eHb 9—42 Mc,n = 11)
Ta eMHicTh KmitaHE (30 nd + 4 nd, giama3zoH
3Ha4eHb 11-50 nd, n = 11) 3HauHO Bimpi3HSIHCS
Ut pisHUX KiiTuH. Lleit ¢akT y3romxyeTses 3
JiTepaTypHUMH JaHUMHU, OTPUMaHUMHU Ha
Mopdonoriuno pizaux I'KC [8] i cBigunuts npo
Te, IO y HaIlUX JOCiaX peecTpaLis mpoBo-
nuiacs Binx pizaux tumnis ['KC.

[Ipu memonspuzauii 'KC cmocrepiranacs
ToHiuHa reHepauis IIJ (puc. 1), cepenus
gacToTa sIKoi mpH 30iMbIIEHH] aMOIiTyaAun
JIEIMoJIIpU3yBaJbHOTO IMIYJIBCY 3pOcCTaia,
cAraga MEBHOTO CTAiOHAPHOTO PiBHSA, a MPH
HAacTyHnHOMY 30iNbIIEHHI Aenoispu3aLii rexe-
pauis [1J] npununsinacs. MakcumanbHa ii cepeast
yacrota craHoBwia 60 ¢! + 13 ¢! (n=10). [Tokas-
Huk# okpemoro I1J] 6ynu: mopir 47 mB + 1 MB,
ammutityna 87 MB + 1 MB, mmpuna Ha mojgoBuHI
Bucotu 1,1 mc £ 0,04 mc, amrtitya rinepmo-
nspuzanii — 17 mB £ 1 MB.

1M6

il AR
607 0
507 m
L L=
WA 304 I " it o o 2
J I 10 il L

a 6]

YT TR

B

Puc. 1. [lis terpaetunamonito (TEA) Ha ToHiuHy iMmynbcanito Ta popmy oxpemoro norenuiany aii (ITJ1) ranrmio3nux
kinituH citkiBku (IKC) oxa mypa. Cepii I1]], Bukiukani nenossipusanietro memopanu I'KC, ammiiTyaa nenosspusyBajbHEX
iMnynsciB 30 mA (BepxHiit psan) ta 50 mA (HWXHIN psax), y koHTpoui (a) Ta micas amtikanii 500 mxmons/n TEA (6);
B (BepxHs maHenb) — popma okpemoro I1] y kontponi (1) ta micns amikanii S00 mxmons/n TEA (2); B (HrKHS aHeNb) —
3aJekKHICTh cepetHboi yacToTu renepauii I1J] Bix aMIutiTyau aenonspu3yBajbHOTO iMIyiabCy y KoHTpoai (1) Ta micns

arutikanii 500 mxmouns/n TEA (2)
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Hia TEA na wacmomy imnynvcayii I'KC ma
napamempu oxpemoeo IIJ]. 3 nitepaTypHuX
JaHUX BiJIOMO, IO KJIIOUOBY POJIb y 3abe3re-
YeHHI1 BUCKOYACTOTHOI iMIynbcalii sk mMeHT-
pansHUX HelponiB [9], Tak 1 'KC [4] Bimir-
paloTh MOTEHIIAIKEPOBaHI KaJli€Bl KaHATIH THUILY
Kv3.1/ Kv3.2. JIns HUX XapaKTEepHOM €
YyTIUBICTh A0 BIIHOCHO HU3BKHUX KOHLEHT-
pauiit TEA, snauenns IC,  cranosuts 100-
200 mxMonsw/n [6]. Annikarnis O010kaTopa
MOTEHI[IaJKepOBaHUX KanieBux kaHaiiB TEA
(500 MKMOMB/T) CyTTEBO 3MEHITyBaa 4acTO-
Ty renepauii I1J] y Bcix 10 mporecToBaHHX
kniTuaax (puB. puc. 1,6,8). IIpu npomy
MakcuMmanbHa uvactota IIJ[ mocToBipHO
3MEHIIyBajacs 0 CEepeAHbOTO 3HAaUYEHHS
29 ¢!+ 7 ¢! (P<0,05, n=10). Takox micmus
arJikanii 6okaTopa JOCTOBIpHO 3MiHIOBAJIUCS
cepeaHi 3HaYeHHs MOKa3HUKiB okpemoro I1J]
(muB. puc. 1,B): MIMpUHA HA MIOJIOBUHI BUCOTH
(1,8 mc = 0,1 mc, P<0,05, n=10) Ta ammityna
rimepnonspusanii (-6 mB + 2 MB, P<0,05,
n=10). IIpu upomMy 3HadYeHHS mopora Ta
amrutityau I[1J[ 1ocToBipHO HE 3MiHIOBAJHUCH,
a mupuna IIJ] 30inpmyBanacs BHacCHigOK

1

L

P H‘,“JHWWIHW'.-"

YHOBUJIbHEHHS a3y penospusamii.

Takum unnom, y I'KC oka mypa moreH-
niajkepoBaHi kanieBi kaHanum tuny Kv3.1/
Kv3.2 € ocHOBHHMHU KaHallaMH, 1[0 3abe3me-
YYIOThb BUCOKOYACTOTHY TOHIYHY IMIYJb-
calilo.

Kanvyiesi cuenanu, eukaukani iMnyns-
cayiero I'KC, ma ix mooyisayis nomenyian-
KepogaHumu xanriesumu kanaramu. llpu
BUKOPUCTaHHI BHYTPILTHBOKJIITHHHOTO PO3YUHY
3 IOJaBaHHAM KalbLiHuyTIHBOTO (iyopec-
ueHTHoro 6apBHuKa Indo-1 micng yrBopenHs
KoH(}irypanii “umina kixiTuHa” cmocTepiraiu
3pOCTaHHS IHTEHCUBHOCTI (hiyopecueHii, sike
npotsirom 5—10 XB csirajo cTauioHapHOTO
piBHS, IpU bOMY 3HadeHHS R Bigmosinmamo
cepemHiil KoHIeHTpamii kanpiito 114 HMOIb/1
+ 18 umons/n (n = 5).

VY pasi genonspusauii ['KC, ska npusso-
nuna po renepanii I1J], migBumyBanzacs
BHYTPIIIHbOKJIITHHHA KOHIIEHTPaLisl KaJbLilo,
sKa €KCIIOHEHL1HHO 3MEHIIyBanacs Micis
NpUIUHEHHS iMnynbcanii (puc. 2). [locTiiiHa
yacy cnajay Kallbl[ieBOTO CUTHaJly CTAHOBUIIA
6,8 c+ 1,4 c(n=25). 3anexHICTh aMILTITyH

2
|ZOBL MRy ||| |

50 mc ”-l.-'lf'llg'L J'l/[/ll/ll/./ JL“ ./IJ

Puc. 2. lis terpaernnamonito (TEA) Ha kanblieBi CUTHAIM, BUKJIMKaHI TOHIYHOIO IMIYJIbCALi€l0 TAHITIO3HUX KIITHH
citkiBku (I'’KC) oxa mypa. Cepii morenuianis aii (I1[]) (a), Buknukani nenossipusanieto memopanu I'KC, y kontponi (1) Ta
micis artikanii 500 mxmoss/1 TEA (2) Ta BianoBigHi kasbuieBi curnanu (6), Ha BCTaBIi — 3aJI€KHICTh aMIUTITYAH KAJIbI[IEBOTO
CUTHaIy BiJl cepenboi yactotu renepanii [1/] y koutpodi (1) ta micns amnikanii 500 mxmons/n TEA (2)
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KaJIbI[IEBOTO CUTHAIIY BiJl CEPEHBOI YaCTOTH
I nocrtaTHhO HOOpe ampoKcUMyBaygacs
niHiitHOIO QyHKUi€eto (AUB. puc. 2,0), BiATOBiA-
HUM KyTOBUH KoedinieHT OyB 1,4 ¢ . HMONB/1
+ 0,2 c-amonb/n (n = 5). JliniliHa 3alleKHICTh
aMIUTITyIH KaJIbIi€BOTO CUTHANY BiJl 4aCTOTH
rerepanii [1J] Moxe CBiZYMTH TpO BiICyT-
HICTh 32 HUX YyMOB e€(eKTiB, NOB A3aHUX 3
KaJpliHiHIYKOBAHUM BUXOJOM KalbIlilo 3
BHYTPIIIHbOKJIITHHHUX JEI0.

Cnin takox Bim3uauutH, mo y ['KC oka
nypa JTOCTaTHRO BUCOKOYACTOTHA IMITYJb-
calis IpU3BOJUTH N0 BIJHOCHO HEBEIUKHUX
3MiH BHYTPIIIHBOKJIITHHHOI KOHIEHTpamii
kanpIito. lled ¢pakT 3ymMoBICHHH, BIpOTiAHO,
came renepanieio ['KC koporkorpusanux I1/],
a He BUCOKOI0 Oy(epHOI0 €MHICTIO KJIITHH 10
ioHIB Kanbuito [7]. Jnga mepeBipku 1bpOTO
NPUNYIIEHHS HaMH OyJIO 1OCTiJKEHO MOIYIIO-
BaibHMI BILIUB TEA Ha OKa3HUKHU KaJIbI1€BUX
curnHanis. [licns ammikarii 6okatopa crmocTe-
piranu onucaHi Bume 3MiHH imnynbcanii ['KC
Ta mapamerpiB okpemoro 1[I, a Takox 30i1b-
IICHHSI aMILTITYIU KaJbIlieBUX curHamiB. [locTiii-
Ha Yacy cnajy CUTHally JOCTOBIpHO HE 3MiHIO-
BaJlacs: 3HaYeHHSA cTaHOBHMIO 8,9 ¢ = 1,6 ¢
(n =5; puc. 2,6). KytoBuii xoedinieHT 3amex-
HOCTI aMILTITyAW KaJbI[IEBOTO CHUTHANYy BiJ
cepenHboi yactoTu reHepaii [1/] 3a HasBHOCTI 6110~
KaTopa cTaHOBUB 2,1 c-HMou/11 £ 0,3 c-HMOJB/11.
[Tpu upoMy BigHOWIEHHS KoedilieHTa 3a HasB-
HOCTI O10Karopa no koHTponbHOro (1,5), Oyio
OJIM3BKE J10 3HAYEHHS BIIIIOBIHOIO BIJHOIIIEHHS
mmpuan [1]] (1,6).

TakuM YWHOM, MOTEHITIAJIKEPOBaHI KaJi€Bi
kaHaiau tuny Kv3.1/Kv3.2, sxi 3a6e3ne4yioTsb
BUcokoyacTtoTHy reHepanito IIJ y T'KC,
BOJIHOYAC MOAYIIOKTH BiJIMIOBiIHI KaJbIi€Bi
CHTHAJIU Ta 3am00iraroTh 3HAYHOMY 3POCTaH-
HIO BHYTPIIIHBOKJIITHHHOT KOHIEHTpalLii KaJb-
1110 Ta HOTO MOXJIMBIH MUTOTOKCUYHIN Jil pH
BUCOKOYACTOTHIN iMmynbcamii 1uX KIITHH.
[MinTBEepAXKYIOTh Take MPUNYNIEHHS AaHI
KJITHIYHUX JTOCIIIKEHb, y SKUX OYyJI0 JOBEIECHO
MO3UTUBHUN HEHPONPOTEKTOPHHUMN BIJIHB
3aCTOCYBaHHs OJIOKATOPiB MOTEHIIAIKEPO-
BaHMX KaJbI[IEBUX KaHAIIB HA (YHKIIOHAIBHI
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MOKAa3HUKHU 30PY Y XBOPHX Ha INIayKOMY Ta
niabetnuHy petuHonarimo [1].

OTpuMaHi HaMU pe3yJNbTAaTH TAKOXK CBiJ-
4aTh, 0 MOOIYHOIO i€ PEYOBUH, IO AKIi
BIIJIMBAKOTHh Oe3MocepelHhO Ha KalbIli€Bi
KaHaJIk, MOKe OyTH ONocepeJKOBaHHU I BIJIUB
Ha aMIUIiTyly KanbuieBux curHaniis. Lleit gpakr
CIIiI BpaxOBYyBaTH IpHU po3poOLi HOBUX dap-
MaKOJIOTIYHUX MpenapaTiB i TepaneBTUYHHUX
nigxoxiB. Tak, mpumipom, 3 JiTepaTypHHX
JaHUX B1IOMO, IO HA KaIi€Bi KaHAIHN BIUTUBAE
XOJTHOMIMETHK MiJIOKapMiH [2], SKuii BUKOpHC-
TOBYETHCS IPH JIIKyBaHHI rmaykomu [3].

K.!. Ky3neuos, B.}O. MacJjos, C.A. ®eny.iosa,
H.C. BecesoBckmii

KAJIBIIUEBBIE CUTHAJIbI, BBI3BAHHBIE
TOHUYECKOM UMITYJIbCAIIMEN
TAHIUIMO3HBIX KJIETOK CETYATKH IVIA3A
KPBICHI

Ha w3onupoBaHHOM mpemnapaTe CeTYaTKd Ivia3a KPbICHI B
KOH(UTYpalUK «1ieJiasi KIeTKa» 3apernucTpUpOBaHbI Kallblve-
BBIC CHUTHAJIbl, BBI3BAHHBIC TOHMYECKOW MMITyJIbcalueit
ranmno3Heix kietok ceruarku ('KC), u uccienoBano
MOZYJIHpYIOIIee BIHMSHUE HA JaHHBIC CHUTHANBI KaJHEeBBIX
kaHasoB Tuna Kv3. Jlenonsgpuzanus 'KC umnynscamu Toka
JUIUTEeNbHOCTHI0 500 MC IPUBOAUIIA K TOHMYECKON T'eHepaLuu
norennuanos aeictus (I1J[) u pa3BUTHIO KaTbLHEBBIX
CHTHAJIOB, aMIUIUTY/1a KOTOPBIX JIMHEHHO 3aBHCENa OT CpEeHEN
yacToThsl reHepanui 111, cooTBeTcTBYIOLIEE CpEHEee 3HAUCHHE
yriaosoro kos¢pduunuenHra coctaBuiao 1,4 c-HMOIb/1
+ 0,2 c'HMONB/T (n=5), a cpeaHee 3HAYCHHE MOCTOSHHOM
BPEMEHH CIajJja KaJIbIIUEBBIX CUTHAIOB — 6,8 ¢+ 1,4 ¢ (n=15).
Ipu anmmkanyy 500 MKMOJIB/J TETPA3TUIIAMMOHHS, KOTOPBIIt
B JIAHHO KOHIIEHTpaLUK OJIOKUPYeT KanueBbie kKaHanb! Kv3.1/
Kv3.2, peructpupoBainy CHHXEHHE 4acTOThl TeHEepaluu U
yBenuuenue giurtenpbHoctu I1/], a Takxke yMeHblIeHUE
AMIUTHTY/IBI CJICIOBOM THIIEPIIONSIpHU3ALHH. 3HAYCHHE YIIIOBOTO
ko3 dHIMEeHTa 3aBHCUMOCTH aMIUIUTY/IbI KaJIBLIUEBOTO CHTHAJIA
OT cpenHeii yacToTsl reneparuu [1/1 B npucyTcTBrE 6110KaTOpa
cocraBuiio 2,1 c-umoan/n + 0,3 c-umow/i. IlocrostHHast
BPEMEHH CIa/la CUTHAJIOB JOCTOBEPHO HE M3MEHMIIACh U
cocraBmwia (8,9 c+ 1,6 ¢c; n = 5). Takum o6pa3oM, moTeHIHAI-
3aBUCHMBIe KajueBble kaHansl Tua Kv3.1/Kv3.2, kotopsie
BBIIIOJHSIOT KJIIOYEBYIO POJIb B 00CCHEYEHUN BBICOKO-
yacToTHOH ToHm4eckoil ummyinbcauuu ['KC, Taxke momy-
JIUPYIOT COOTBETCTBYIOLIHE KAJIBIIMEBBIE CUTHAJIBI U MPEIO0-
XPaHSIOT JaHHBIE KJICTKH OT 3HAYMTEIHHOTO IMOBBIIICHHUS
KOHIIGHTPALIMU BHYTPUKJICTOYHOTO KaJIbLHs M €70 BO3MOXHOTO
[IUTOTOKCHYECKOI'O JICHCTBHS.

KittoueBsle cl1oBa: TaHIIMO3HBIE KIIETKH CETYaTKH, TOHUUECKast
MMITyJIbCalsl, KaJIbIMeBbIe KaHaubl, Kv3-KkanueBble KaHabl.
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KanbuieBi curHanu, BUKIUKAaHI TOHIYHOIO IMIYJIbCAIi€l0 TAHIIIO3HUX KIITHH

K.1. Kuznetsov, V.Yu. Maslov, S.A. Fedulova,
N.S. Veselovsky

CALCIUM SIGNALS INDUCED BY TONIC
FIRING IN THE RAT EYE RETINAL GANGLION
CELLS

On rat retinal preparation in whole-cell mode retinal ganglion
cells (RGC) tonic firing induced calcium signals were recorded
and their modulation by Kv3 potassium channels was studied.
RGC depolarization with 500 ms current steps caused tonic
action potentials (AP) generation and development of calcium
signals which amplitude depended quite linearly on mean AP
frequency with mean slope 1.4 + 0.2 ssnmol/l (n=35). The
calcium signals mean tau of decay value was 6.8 + 1.4 s (n =5).
After application of tetraethylammoniun (500 MM), which in
such concentration blocks Kv3.1/Kv3.2 potassium channels,
a decrease in firing frequency, an increase of AP width and a
decrease of afterhyperpolarization amplitude were observed.
In the presence of the blocker the calcium signal amplitude vs
mean AP frequency dependency slope mean value increased
to 2.1 0.3 ssnmol/l. The calcium signals tan of decay not
changed significantly, the mean value was 8.9 + 1.6 s (n = 5).
Thus, voltage-dependent Kv3.1/Kv3.2 potassium channels,
which play a key role in tonic firing pattern generation in
RGC, also modulate appropriate calcium signals and prevent
the cells from significant intracellular calcium increasing and
its possible cytotoxic action.

Keywords: retinal ganglion cells, tonic firing, calcium signals,
Kv3 potassium channels.
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O.1. bonaapenko, B.®. Carau

InriéiTop mitoxonapiaabHoro Na'—Ca’"-o0MiHHMKA
CGP37157 nenojsipusye eHa0TediaIbHi KIITHHH
Ta BUKJIHMKAE OCHUJIALII MEMOPAHHOI0 MOTEHIIIATY

Jocriosceno ennug ineibimopie mimoxonopianrvrnoco Na*-Ca’*-obminnuxa CGP37157 ma eiokpumms
MIMOXOHOPUANbHOI NOPU YUKIOCNOPUHY A Ha MeMOpaHHull nomenyiar ma eieKmpuyni peaxyii
IHMAKMHUX eHOOMENIANbHUX KLIMUH AOPMU WYPie, d MAKONC KYIbMUBOBAHUX eHOOMENIANbHUX KITMUH
it Ea.hy926. Huknocnopun A ne 3Min08a8 MEMOPAHHULL NOMEHYIAN 8 YMOBAX CHOKOIO, 4 MAKONC
einepnonapuzayiio y 6ionosiov Ha 0ir ayemunaxoniny ma eucmaminy. Iloxazano, wyo CGP37157
CHPUYUHIOE 0eNONAPUIAYII0 MeMOPAH HECMUMYIbOBAHUX eHOOMENIANbHUX KIIMUH, d MAKOXC NPUSHIYYE
NPONOH20BAHY 2inepnonapu3zayiro y 6i0noeiov Ha 0il0 ayemuixoniHy ma cicmaminy. 3a Hasenocmi
CGP37157 3a mpaH3icHmMHOIO 2iNenpoNsApU3aYiclo CnoCmepicacmvbcs 0enoapusayis 3 oOCYuIAYiamu
Membpannozo nomenyiany eeauxoi amniaimyou. Ocmanusa ne cnocmepieanacv y 0e3Kanbyic8oMy
cepedosuwyi. Pesynvmamu pobomu exasyrome na moodymosanvuuil éniue CGP37157 na membpannuil
nomeHyian eHOOMenianbHUX KIIMUH 8 YMOBAX CHOKOI0 I iX eleKmpuyHi peakyii Ha eHOOMeNit3aneicHi
sazoouramamopu. Moowcnusuti mexanizm 0ii CGP37157 obzo6opiocmucs.

Knwouosi cnosa: endomenianvui kaimunu, mimoxonopiarvuuti Na*-Ca’ -obminnux CGP37157,

eleKmpu4Hi peaxyii.

BCTYII

[ligBuIIeHHS] BHYTPIIIHBOKJIITHHHOT KOHIICHT-
panii Ca** ([Ca’'].) B engoTeniaabHUX KIiTH-
Hax BiJirpae BUpIMIaJbHY POJNb y peryismii
eHJ0TeNieM CyIuHHOrO ToHyCy. CTifike miABU-
IEeHHA [Ca2+]i 3a0e3meuy€eThCs 3aBASKH HaJl-
xomkeHHIo Ca?’ 330BHI uepe3 KaJabIiHIpoBiIHI
KaHaju, a TAKOX 3a cueludiyaux ymoB Na'—
Ca*-00MiHHMKOM. EMHICHUHN KaJIbL1€BUN BXiJ
BBa)Ka€ThCS OJTHUM 3 TOJIOBHUX MEXaHI3MIB Ha/JI-
xomxkenHs: Ca?’ yepes ma3sMaTuaHy MeMOpaHy
He30ymIuBUX KIiTHH. KIIFOUOBUM CUTHAJIbHUM
MOMEHTOM HOT0 aKTUBAIlii, IK 100pe BiloMO, €
BuBinpHeHHs Ca’?' i3 eHIOMIa3MaTHYHOTO
pETYKyIyMa, M0 aKTHBYE CHEeIU(iuHI Jernoke-
pOBaHI KaHalU, SIKi MOXYTb OYTH SIK BUCOKO-
cenektuBHi ang Ca’', tak i Taki, mo 37aTHI
MPOBOJUTH 1HII KaTioHM, Hacammepen Na* [2].

He3Baxkarouu Ha Te, 110 B €HJ0TEI1aIbHUX
KJIITHHAX BIJICYTHI MOTEHIIaJKePOBaHI Kajlb-
© O.I. bonnapenko, B.®. Carau
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[i€Bl KaHaJIM, K1 € TOJTOBHUM IIISXOM HaIXOI-
xeHHs Ca’’ y 30yIuBi KJIITHHH, 3MiHE MeMO-
PaHHOTO MOTEHI[ia]y MalOTh BEJIUKE 3HAUCHHS
y perynsiii Hagxomkenus Ca’" B eHIOTENIH,
3MIHIOIOYH €JNEeKTPOXIMIYHUN Tpaji€HT JJIs
Ca? [13]. BimoMo TakoX, IO HaIXOKEHHS
Ca’" yepe3 gemokepoBaHi KaHaIH €PEKTUBHO
KOHTPOJIIOETHCS MEMOpPaHHUM IOTEHI[1aJIOM.
Taxk, mij yac peMIOBHX 33YBiB MEMOPaHHOTO
MOTeHIiady eHAO0TeialbHUX KJIITHH a0pTH
MHIIEH BXiJHUN CTpyM 4epe3 JIenoKepoBaHi
KaHaJIM Ipu noTeHIiani -25 MB maiixe B 3 pa3u
MEHIINH, HiX NpU noteHnianmi -75 MB [9], i
MOBHICTIO 3HHUKA€ B MIUJISAHII MO3UTHUBHUX
3HA4Y€Hb. TOMY MOCIHIJKEHHS MOIYISAIMIii
MeMOpaHHOTO MOTEHIIANy € IyXK€e BaKIUBUM
JUISL PO3YMIHHS MOJKJIMBOCTI Ta MEXaHi3MiB
Haaxomkenus Ca?" B eHIOTeNii uepes aemno-
KEpOBaHI KaHaJlk 3a THX YH IHIIUX YMOB.
[MpoTsiroM ocTaHHIX POKIB y NiTeparypi
3’SIBHJIOCS YMMAJIO JAHUX, SAKi CBIAYATh MPO



Iuri6itop miToxouapiansaoro Na*—Ca’"-o6minauka CGP37157 memonsipusye eHpoTemanbHi KIITHHHA

Te, 0 B peryisnii BHYTPIIHbOKIITUHHOTO
KaJIBI[1€EBOTO TOMEOCTa3y KJIiTHH aKTHBHY
y4dacTb 0epyTh MiToXxoHapii [7, §, 11]. Ll ix
poib 3abe3neuyeThesl 3aBJAsSIKA 3aXOTIICHHIO
Ca? TOJOBHUM YMHOM Yepe3 MITOXOHI-
pilallbHUN YHITOpTEpP, aKyMYyJsllii, Ta Horo
BUBIJBHEHHIO 3 MITOXOHJAPiIH B OCHOBHOMY
gyepe3 Na'—Ca’-00MiHHHUK, a 32 YMOB 3Hau-
HOTO HaBaHTaXXEHHS KallbI[iEM — dYepes
MiTOXOHApianbHy mopy [4]. Baxiuuso, mo
MiToxoHaApianbHui Na*—Ca’"-00MiHHHK, AK 1
njaa3MoJieMalbHUM, MOXE ONEpPyBaTH 1 AK B
npsSMOMY, TaK 1 peBEpCHOMY HANPSMKY, TOOTO
tpancnopryBaru Ca’" B MiTOXOHPIT.
Bizomo, 110 rojgoBHa QYyHKIiI MiTOXOHAPIH
—npoaykuis AT® — ticHo moB’s3aHa i3 miABU-
HmICHHSAM B HUX BMicTy Ca?’ i, TaKMM YMHOM, 3
peryisiliero BHyTPIIIHbOKIITHHHOT'O KaJbIli€-
BOTO romMeocTasy. BBaxaeTbcs, mo mig vac
aKTHUBAaIlii JermokepoBaHoro Hagxomkenss Ca
B KJIITUHH MITOXOHAPIT MOTIEPEIIKYIOTh Kalb-
MiHd3aJe)KHY IHAKTUBAI[I10 KaJIbIiHIIPOBITHUX
KaHaliB 3aBASKU 3axomienunio Ca?>" B cy6-
MiIa3MoJjieMallbHIA 30H1 1 MOJalbIIOMY HOTO
BHUBIJLHEHHIO JI0 €HJIOTIIIa3MaTHIHOTO PETUKY-
nyma [3, 10]. Jdus mociigpkeHHs poii MiTo-
XOHAPIN y perynsuii KaJbllieBOTO TOMEOCTa3y
PI3HUX THUIIB KIITHH, Y TOMY YHCIi €HJOTE-
JTianbHUX, 1HriOITOPM MITOXOHAPiIalbHOTO
tpancmopty Ca?', B mepeBaxHii OiabImoCTi
OpoTOHO(OPH Ta iHT10ITOPHU pecmipaToOpHOTO
JAHIIOTa, JOCUTh MHUPOKO 3aCTOCOBYIOTHCS B
KaJIbIIUMETPUIHUX eKclepuMenrtax [3, 4, 6,
10—-12]. IpoTe B GinbmocTi JOCHiAXKEHD
BILTMB IIMX areHTIB Ha MEMOpaHHUM MOTEHIIIa,
AKHH 0e3MocCepeTHbO PETYII0€ HalXOIKeHH
Ca?" B enjgoTeniadbHMi KIITHHH HE BPaxo-
ByeThCs. B monepenHiit npai [ 1] Mu mokasanu,
10 areHTH, KOTPi AeTMOISIPUYIOTh MITOXOHAPii
1, TAKUM YHHOM, MPUTHIYYIOTh 3aXOIJICHHS
Ca?" mitoxonapismu, nporoHopop CCCP Ta
iHTi0iTOp KOMILIIEeKcy | enmeKkTpoHHO-TpaHC-
NOPTHOTO JIAHIIOTa POTEHOH MPUTHIYYIOThH
NpPOJIOHTOBAaHY TiNMEePHnoJsApHU3alilo eHI0Te-
JIMaJIBHUX KJIITHH 130J1b0BaHOT a0pTH IIypa y
BIANOBIAb Ha aneTHJIX0a1H. OCKIIBLKHM MITO-
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xounpianbHuii Na‘—Ca’'-00MIHHHUK, a TaKOK
MITOXOHJIpiajibHa MOpPa € TOJOBHUM ILISIXOM
BuBinpHeHHs Ca?’ 3 MiTOXOHIpili, MeTa i€l
po6oTH mojsArana y JOCJIJKEHHI BIIJIHBY
MeMOpPaHONIPOHUKHOTO 1Hri0iTOpa MiITOXOHI-
pianpaoro Na'—Ca**-oominaunka CGP37157, a
TakoXX OJioKaTopa MiTOXOHIpialbHOI MOpH
HUKJIOCTIOPUHY A Ha MeMOpaHHUHN MOTEHITial
Ta eJISKTPUYHI BIANOBIAl IHTAKTHUX 1 KYJbTH-
BOBAHMX €HJIOTENiaIbHUX KIITHH.

METOJUKA

HocnikyBanu eHaoTeNianbHi KJIITHHH in situ
aoptu mypiB Bikom 3—4 wmic. J{us Bigo-
KpPEMJIECHHSI MOXIJIHUBOTO BIIIUBY CYAHMHHHUX
rJIaJ€HbKOM A30BUX KJIITHH B 130JbOBAaHUX
CerMeHTax aopTH Ha CINEKTPUYHI peakmii
CHAOTENIaJbHUX KIJITHH, YaCTUHA E€KCIIePHU-
MEHTIB OyJia mpoBeJeHa Ha JiHIl KIITHH
EA.hy926, sxi moXoaaTh BiJl €HIOTEIiAIbHIX
KJIITHH NyNKoBOi aprepii moonunu. [pyany
YaCTHHY aOpTH i30JIF0BAJIM, Hapi3zanu Ha
CEeTMEHTH NOBXHWHOI 3—4 MM, iX po3pizanu
B3J0BX 1 3aKpilioBaid B Kamepi 00’eMoMm
6nuspko 100 Mkn, sky cynepdys3yBanu
po34nHOM Takoro ckiaaay (Mmoiab/in): NaCl —
145, KCl1 - 5, MgCl, - 1,2, CaCl, - 2,5,
rmoko3a —10, HEPES — 10 3i mBuakictio 1
MJI/XB. MeMOpaHHU MOTEHIial peECTPyBAIH
3a IOTMOMOTOI0 MeToay patch-clamp y pexumi
¢ikcamnii cTpyMy Ta BiIBOAMIIH O€31M0CcepeHbO
BiJl €HJOTENIaIbHOTO APy CYAUHHOI CMYKKH.

Jliniro engorenianbHux KaiTuH EA.hy926
BUPOIIYBAIH Y KyJIbTypPaIbHOMY CEpPEI0BUIII
Irna B moaudikanii Jronapdekko (DMEM) 3
nonaBaHasAM 10 % Tensyoi cupoBaTKU Ta 5
MT/J THIOKO3U. EXCIepuMEeHTH TMPOBOIUIH
yepe3 2-3 g00M micias NMOCaaKW KIITHH Ha
nokpiBHe ckio y yamni IleTpi Ha eleKTpUIHO
3B’SI3aHUX CHAOTENianbHHUX KiiTuHax. [Ipo
HasBHICTh CJEKTPUYHUX 3B’SA3KIB CBIAYUIU
OnM3bKI KOHTAKTH MIX KIITHHAMH, a TaKOX
HU3BKUH BXigHUH omip (62 MOM = 10 MOwm,
n=12). B i301p0BaHUX KIITHHAX [[eH TOKA3HUK
CTAHOBUB JAeKinbKa riraom. [lokpiBHE CcKIIO 3
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KJIITHHAMU NEPEHOCHIIN B €KCIIEPUMEHTAIbHY
kamepy o0’emom Oausbko 200 MK, SKy Cy-
nepdy3yBaind pO3YMHOM, CKJIaJ SIKOTO HaBe-
JEHO BHUILE.

ExcnepumenTtu nposoauiu npu 22-24 °C.
Patch-mineTku 3anmoBHIOBaJIM TAKUM PO3UYHHOM
(mmonw/n): KCIl — 140, NaCl — 10, HEPES -
10, no skoro momaBanu HictaTtuH (200-300
MKr/Mir). MeMOpaHHUN MOTEHIiall peeECTpPy-
BaJIM 32 JOMOMOTOI0 MiacuiaoBada Axapatch
200B («Molecular Devices», CIIIA).

B po6oTi 3acTocoByBaiu peareHTu: ricra-
MiH (10 MxMouw/i; «Sigmay, CIIIA), anetuni-
XoutiH (2 MKMOJIB/IT;, «Sigmay, CIIA), CGP37157
(20 mxmonb/m; «Tocris», Benukobpuranis),
oytunbensoriapoxin (BHQ), (10 Mxmons/m;
«Sigmay, CIIA). Cratuctuuyny o0OpoOKy
pe3yiabTaTiB NPOBOAHUIH 3a JOMOMOTOIO
nporpamu Microcal Origin.

PE3YJIBTATHU

CepenHe 3HaUCHHSA MEMOPaHHOTO MOTEHI[IANy
SHAOTEeIaIbHUX KIITHH aOPTH LIyPiB CTaHO-
Buiao — 42,6 mB + 2,1 MB (n=5). Amrikais
aleTHIIXOIiHY (2 MKMOJIB/JT) BUKJIMKala CTIHKY
rinmeprnoJisipu3aniro MeMOpaH eHI0TeTiadbHIX
KJIITUH 3 amritygoo 21,4 MB + 2,7 MB (n=5).
Honasanus y nepdy3yrounii po3uun 20
Mkmoub/i1 CGP37157 mig yac ¢das3u nuarto
rineprnonsgpusanii NpUrHIYyBaJIO aMIIITyIy
rinepnonspu3sanii Ha 8,2 MB + 2,7 MB (n=5;
puc. 1).

Jist BUITy4eHHSI MOXKJIMBOT'O BIUTUBY CYJUH-
HUX IIaJIEHBKOM *S30BUX KIITHH Y MEMOpaHHIH

CGP37157
mB aLeTUnxoniH
-30 =
-40
-50
-60 120 c

Puc. 1. Brutus inriditopa mitoxonapiansaoro Na'—Ca?*-
oominHnka CGP37157 Ha aueTHIXONiHIHAYKOBaHY
rineproisipyu3alilo KJIITHH IHTAKTHOTO €HIO0TEIiI0 a0pTH
mypis
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Jenojspu3anii KIITHH €HI0TeNiI0 y mpenapari
13071bOBaHOT a0PTU OYJIO MOCIIJKEHO JiI0
CGP37157 na meMOpaHHUH moTeHOial Ta
eJeKTPUYHI BIATOBii KyTbTHBOBAHUX CHAOTE-
nmianepHUX KIiTUH. [Jis CGP37157 npusBoauia
00 aenoaspusanii KJIiTHH 3 CEpeaHBOIO
aMmIutitygoto 6,3 MB £ 2,4 MB (n=6; puc. 2,a).

OCKUJIBKHM BUPOIIEHI B KYJIBTypPHOMY cepe-
JNOBUIIl €HAOTEJN1alIbHI KJIITUHU HE 3JaTHI
reHepyBaTH €JEKTPUUHI peakil y BiAMOBIb
Ha Ji10 aneTuaxoliny [16], B ekcriepuMeHTax
Ha kniTuHax JgiHii Ea.hy926 sk enmoTemnmiii-
3aJIe’)KHUH aroHiCT 3aCTOCOBYBABCSA ricTaMiH.
JonaBanus y po3uuH 10 MKMOJIB/J TicTaMiHy
Ha 6—8-i1 xBunwuHi nii CGP37157 npuzBoauno

mB
-20 CGP37157

-30 ~ /__,.,,...»—L

240 ¢

a

rictamiH

CGP37157

500 ¢

rictamin

“ﬂﬁ 0 Ca CGP37157

200 ¢

B
Puc. 2. 3anexHiCTh BIUIUBY iHTiGiTOpa MiTOXOHPiaJIbHOTO
Na*—Ca**-o6minanka CGP37157 na MmeMOpaHHHUIT HOTeHIIA
i mepeOir ricraMiHiHAYKOBaHOI rineprospusanii KyJabTH-
BOBAHUX CHAOTEIIaIbHUX KIIITUH Bij 30BHIIIHLOKJIITHHHOTO
kanpuito: a — CGP37157, 6 — CGP37157 i ricramis,
B— GP37157 i rictamin y Oe3KablieBOMY cepeloBHIIi
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JI0 TPaH31€HTHOI rinepnosipusaiii MeMOpaHu
EHJOTEeNiallHUX KIITHH, 32 SKOK CHOCTe-
piramacs gemonspusanis, i MeMOpaHHUH
MOTEHI[iaJI HABiTh CATaB MO3UTUBHUX 3HAYEHD
(y 4 3 7 BigBenens). Ha Bucxinuit ¢asi
Jerosipu3anii BAHUKAINU OCIUISAIIT MeMOpaH-
HOTO MOTEHIially, aMILIiTya IKuX csirana 20—
80 MB (auB. puc. 2,0). BinMuBaHHs ricTaMiny
ta CGP37157 npunuHmoBalo OCHHIAAMNIT i
MOBEpPTAJO 3HAYCHHS MEMOPAHHOTO MOTEH-
mianxy 10 MOYaTKOBOTO PiBHII.

J1s qociaKeHHs 3aIeKHOCTI OCIUIIAIN i
Bix 30BHimMHbOKIITHHHOTO Ca*', HacTymHa
cepis eKCHepUMEHTiB Oyia mpoBeaeHa y
Oe3kanpuieBomy po3unHi. Cynepdy3sig KIiTHH
TaKUM PO3YUHOM (3 J0JaBaHHIM | MMOJB/1
EGTA) npusBoauna 1o aenonaspusaiii eH10-
TeNiallbHUX KIITHH, aMILTITy/]a sIKO1 CTAHOBHIIA
11,6 MB + 2,3 MB (n=5). lonaBanus CGP37157
3a TaKUX YMOB HE CIIPUYUHIOBAJIO MOJAIBIIOL
nenojspusamii MeMOpaHU €HAOTEIiadbHUX
kniTuH. HactynHe nonmaBaHHS TicTaMiHy 3a
HasHocTi CGP37157 BUKIMKAIO TpaH31€EHTHY
rineprnosspusauilo, Mo nepexoaunia y aemnois-
pu3amipo, NpoTe HE TakKy MOTYXHY, K 3a
HasBHOCTI 30BHIMHBOKTITHHHOTO Ca?’. Bisbime
TOTO, Y 0€3KanbIieBOMY PO3YMHI OCHMIAIIT
MeMOpaHHOTO MOTEHIiany 3a HasBHOCTI
CGP37157 i ricraminy Oynum BincyTHi, 1o
BKa3y€ Ha KajJbIliH3adeKHICTh JeT0IApHu3alii
Ta ocuunsnii (auB. puc. 2,B). [logansmre
nonaBanus Ca’” He MPHU3BOIUIIO JO HIBHUIKOT
rineprnonspusanii eHI0TeNiaNbHUX KIITUH
(n=4), Toxi SIK y KOHTPOJIHHUX CKCIIEPUMEHTAX
(0e3 O0n0kaTopa MITOXOHApianbHOTO Na'—
Ca?"-00MiHHHMKA B PO34YHHIi) crocTepiranacs
MOTYy’)KHa 1 IIBUJKA TiMmepHoyisapu3aiis, 1o
Bima3epkanioe HaaxomxkeHHs Ca’' B eHIO-
TeJiH.

Hanani CGP37157 nonasanu min yac ¢pasu
MJIaTo TiCTaMiHIHAYKOBaHOT MeMOpaHHOT
rineprnoysipu3anii KyJIbTHBOBAHUX €HJOTE-
nmianebHUX KiIiTHH. lle mpuzBoamio, sK i B
eKCIepUMEeHTaX Ha 1HTAaKTHUX CMYXKax
A0PTH, 0 CYTTEBOTO MPHUTHIYEHHS TilepIo-
nspuU3alii, IPUIOMY CTYIiHb TAKOTO MPUTHIYEH-
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Hs B PI3HUX €KCIIEpUMEHTax BapiloBaB BiJ
4acTKOBOT0, aMIuTiTyo0 Onn3bko 10 MB (~30 %
npurHidveHHs, n=4) no nmoBHoro (n=3, puc.
3,a,0). [IpurniueHHs rinepnonaspu3aiii Morio
MEePEeXOJIUTH Y MOTYXKHY Jenoisipu3aliro (n=5),
sIKa TaKOX CYNPOBOIXYBaJach OCLUISILIIMH
MeMOpaHHOTO noTeHuiany (auB. puc. 3,B). Llei
epext Oy 3BopoTHUM 1 BimmuB CGP37157
BiTHOBJIOBAaB MOJAJBUINKA mepedir rimepmo-
nspu3anii.

OcCkilbKkM HaBeAEHI BUILE PE3YyJNbTaTH
CBi4aTh mpo Te, mo OJIOKATOpP MITOXOHJ-
piansHOoTrO Na‘—Ca?*-o6minauka CGP37157 3a
HasBHOCTI rictaminy i Ca*' 3qaTHHIl reHepy-
BaTH MOTYXHY AEHOJspHU3anilo MeMOpaHH
€HJOTENlalbHUX KIITHUH 3 OCLUMISIIIIMHU
MeMOpaHHOI0 NOTEHI[ially BEJIMKOI aMILTiTy 11,

vB CGP37157

-20 rictamin

-30
-40

-50
200 ¢

P37157
VB CGP3715

-10 rictTamiH

-30
-50

120 ¢

CGP37157

rictamin

mMB
20 4

0 -
-20'4
-404

6o 200 ¢

B

Puc. 3. CGP37157 npurHiuye rictaMiHiHAYKOBaHY
rineprnonspusanito (a, 6 — 4aCTKOBO Ta MOBHICTIO
BiMOBIIHO) Ta BUKJHMKae ocuuisuii MmemMOpaHHOTrO
noteHuiany (B) mpu AagaBaHHi nig yac Gpasu miato
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B HACTYIHUX €KCIIEPUMEHTAaX 151 BUSBICHHS,
9y 1ei epekT cnenudivyHuil Ay ricraminy,
3aMiCTh HHOTO 3aCTOCOBYBailu OJIOKATOp
Ca?’-AT®a3u eHJoMmIa3MaTUCHOTO PETHUKY-
nyma BHQ. HomaBanus y cenepdy3yrouunii
po3unH CGP37157 3a nasBaocti BHQ edexk-
TUBHO NMPHUTHIYyBaJIO TiMEpPHOJIPHU3ALI0
(puc. 4) 1 mpuU3BOAMIIO 1O MOTYXXHOI JIemo-
nsapusanii 3 oCHUIAMIIMU MEeMOpPaHHOTO
MOTEHIIIaTy.

B excnmepuMeHTax 3 NOCHIAXEHHS PO
MITOXOHJiaJIbHOT MOPU B MOAYJALIT €1eKTpHY-
HUX peakuiil eHaoTeNnanbHUX KIITHH OKa3aHO
HacTynHe. biokarop MiTOXOHIpiadbHOT MOpHU
nukiIocmopuH A (1 MKMOIIB/JI) HE 3MiHIOBaB
MeMOpaHHUN MOTEHIiaJl iIHTAKTHUX EHIO0Te-
JiadbHUX KIITHH a0pTH LypiB (n=6), a TAKOX
KyJIbTUBOBAaHUX €HAOTENiallbHUX KIITHH B
yMoOBax crokoto (n=4). JlogaBaHHs QUKIOCIO-
pPUHY He BIIHMBallo Ha mepedir rimepmo-
nsgpu3amii iIHTaKTHUX €HJO0TedialbHUX KIITHH
y BIANOBiAb HA AiI0 aneTUIXoNiHy (n=4), a
TaKOX KyJIbTUBaBHUX €HAOTEN1aJbHUX KIITHH
y BiIOBib Ha Jif0 TicTaMiny (n=4).

OBI'OBOPEHHS

Y po6oTi IOCHIIKEHO BIJIUB CEICKTUBHHUX
iHTi0iTOpiB MiTOXOHApianbHOTO Na'—Ca?'-
oominanka CGP37157 i miToxoHIpianbHOT
MOpH HHUKJIOCTOPUHY A Ha MeMOpaHHHH
MOTEHIia]l Ta eNeKTPUYHI BiIMOBI NI KyJIbTH-

mMB CGP37157
201 BHQ

-40

-80+
200 ¢

Puc. 4. Bous CGP37157 na rinepnoispusanito eHIo-

TelqiadbHUX KJIITHH, BUKIMKaHy npurHideHusm Ca’'-

AT®a3u eHIONIa3MaTHIHOTO PETHKYJIyMa OyTHIOeH-
3origpoxinonom (BHQ)
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BOBAHUX Ta IHTAKTHHUX €HAOTEI1AJIbHUX KIITHH
in situ mig 4dac il €eHAOTENiH3aleKHUX
Ba30MJIaTAaTOPIB ricTaMiHy Ta aleTHIXONiHY.
[uknocnopuH A He BIJIMBAaB HA MeEMOpaHHUN
noreHuiai, B Toil yac sk CGP3718 Bukiukas
NEenoasIpu3amio eHJ0TeNialbHUX KIITHH.
Bunydenns Ca’?" 3 30BHIIIBHOKIITHHHOTO
PO3YHHY Majo JEeNoJspU3yBaIbHUN e(eKT,
npote CGP37157-inaykoBana genoispusamnis
He crocTepirajachk y 0e3KajlbllieBOMY cepe-
nmoBunli. OCKIJIBKM OJHHUM 13 MEXaHI3MIB
neronspusamii MmeMOpaHu €HAOTeNiadbHUX
KJIITHH y 0€3KaJbI[iEBOMY CEPEIOBUIII MOXE
OyTu npuTrHiYeHHs 0a3abHOTO HAIXOKESHHS
KaJpI[il0 B €HJOTiNiH 1, IK HACHIOK, IPHUTHI-
yeHHs 0a3ajJibHOI aKTUBHOCTI Kalipliili3a-
JISKHUX KaJdleBUX KaHalliB, KajJbIiH3alIeKHa
Jenoyspu3anis MeMOpaHu €HIOTeNialbHUX
xiituH nig sriuBoM CGP37157, mio crocre-
pirajacp mig 4ac €KCIEPHUMEHTIB, MOXe
CBIJYHUTHU NPO NPHUTHiIYeHHS 0a3aabHOTO
HanxomkeHHa Ca?t B egpgorenionuTu. Yu €
Takuil epekt HecneuudiyHoto niero CGP37157
a00 HAaCJHiIKOM MPUTHIYEHHS MITOXOHJ-
pianpHoro Na‘—Ca?'-o0MiHHHMKa, IKUH 3a
HOpMaJdbHUX yMOB BHBiJbHIOE Ca?’ 3 MiTO-
XOHpiit [5], Hapa3i HeBimomo. JlaHux Jitepa-
Typu moxno Oe3nocepenuboro CGP37157-
IHIYKOBAHOTO MPUTHIYEHHS HaaxokeHHs Cat
B KJITHHU €HJOTENil0 B YMOBaX CIOKOM
HEMAE.

SAxknro Taka gemoispu3alis MiIa3MolIeMu
MiJ BIUIMBOM IIbOTO 1HTiOITOpa € HAaCIiJKOM
CEJIEeKTUBHOTO MPUTHIYEHHS MITOXOHApPiaib-
Horo Na'—Ca?'-00MiHHHMKa, TO JIEMOJSPH-
syBanbHUM epekT CGP37157 MokHA MOSICHUTH
THM, 10 YaCTUHA MITOXOHJIPil, KOTpa 3HAXO0-
IHUTHCS B Oe3mocepeiHil OIM3bKOCTI 0 TIa3-
MosieMu, BuBinbHIOE Ca?' B ii HampsaMmky,
NiBULIYIOYH JIOKAJIbHY KOHIeHTpalio Ca*'.
Ile mpu3BoaUTH N0 MiABUIIEHHS Oa3anbHOI
AaKTUBHOCTI KaJIbIIW3aJIe)KHUX KaJI€BUX Ka-
HaliB, Mo cnpuse HaaxomxeHHio Ca?' B
EHJIOTENiN 32 eNEeKTPOXIMIYHUM TPagi€HTOM.
brokyBaHHS 3a TAKMM CI[eHApi€M TPAHCMITO-
XOHApianbHOro mepemimenus Ca** 3a momo-
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Mororwo CGP37157 cnpuuuHioe 3MEHIIECHHS
O6aszanpHOro HanxomxkeHus Ca’' B eHIOTENIH,
[0 TPOSABISAETHCS B JIEMONSIpU3allii KIITiH 1
BigcyTHocTi epexty CGP37157 y Oeskans-
[iEBOMY PO3YMHI.

Takox mokazano, mo CGP37118 edek-
THUBHO NPUTHIYYE rineprnoiasapu3anilo eHa0Te-
JNiadbHUX KIITHH, BUKJIHUKAaHY Ai€10 Pi3HHUX 32
XIMIYHOIO CTPYKTYPOIO €HIOTeNii3aleKHUX
JHJIATATOPIB: al€TUIIXOJIIHOM Ta FiCTaMiHOM.
Lle Bka3ye Ha Te, mwo epekt CGP37318 He €
crienuMiYHUM JUIS CTUMYIAIIT ricTaMiHOBHX
91 MyCKapuHOBHX peuetopiB. Ockinbku
CTHUMYJISIisl 000X THUIIIB PELENTOPiB MPU3BO-
JIHUTH 10 MMiIBUIIEHHS BHYTPiITHbOKIITHHHOTO
BMicTy iHo3uTonTpudocdary (IP,) 3acroco-
ByBaBcs Takox iHri0iTop Ca**-ATda3u enno-
mina3MatudyHoro petukynymy BHQ, mona-
BaHHs AKOTO CIPUYMHIOBAJNO macusHe, [P -
He3ajexHe BUBUIbHEeHHs Ca?’.

[MpurniuyBansauit epexr CGP37157 na
MeMOpaHHY TiepIoJIIPU3aIiI0 CIIOCTEPIraBCs
AK B €KCIIEPUMEHTAX Ha IHTAKTHOMY €HIOTeNi1
130JIbOBAaHUX CMYKOK aOpTH, TaK i Ha KyJIbTH-
BOBAaHMX €HIOTEIIaNbHKUX KIiTHHAX. Lle cBia-
YUTH PO T€, 10 TaKUH ePeKT He OB’ A3aHUN
i3 J1€10 TAKOTO areHTa Ha INaJeHbKOM A30Bi
KiIiTuHU. O4YeBUAHO, HIPUTHIYEHHS Timepro-
Nspu3allii eHA0TeNiaIbHUX KIITHH 1] BIULTABOM
CGP37157 Bign3zepkanioe NMpUTHIYCHHS HaJl-
xomxkeHHsa Ca*" B eHIOTEIIOLUTH.

Jocuth HecnoiBaHUM BUSIBHIIOCS CIIOCTE-
pexenHs, mo goaasanas CGP37157 y po3unn
nig yac ¢gasu nuatro rimeprnoiaspusauii 4u
nepen J0AaBaHHAM ricTaMiHy IPU3BOJMIIO HE
TUIBKY A0 IPUTHIYEHHS Tinepnosispu3anii, ane
W 10 reHepanii moTyxHOI gemonsipusauii 3
OCHUIALISIMH MEMOPaHHOTO MOTEHIiany
JOCHUTDH BEIUKOI aMILTiTYyau. Xo4a el ¢peno-
MEH HeJIETKO MOSICHUTH, € OYEBUAHUM, 10 TaKi
ocuMIISIii MEMOPaHHOTO MOTEHIiaIy MOXYTh
BigazepkamosaTu 3minu [Ca*’]. [lna mipky-
BaHb L[0J0 MOXJHUBOTO MEXaHi3My Takoi
NOTYKHOI Ienonsipu3anii ciig HaragatH, 1o
MITOXOHJIpii 6e3nocepeHbO KOHTAKTYIOTh 3
€HJIOIIJIa3MaTUYHUM PETUKYIYMOM 1, 3 OJJHOTO
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00Ky, 3a0e3MeYyyrTh WOTO KaJbIlieM, a 3
iHmoro — 3axomnooTs Ca?’, mo BUBiIb-
HIOETHCS 3 HBOTO MiJ 4ac CTUMYIAIil IP,-
YyTAUBUX PEIENTOPiB 4u mpurHiuenus Ca**-
AT®a3u petuxkynyma. biiokyBaHHS MiTOXOHJI-
pianbHOoTO Na'—Ca?*-00MiHHUKA TOPYIIYE HeH
npomnec, i MiToxoHApii OiNbImI HE 37aTHI
saxomnroBaru Ca?', M0 BUBIABHIOETLCSA 3
eHJ0IIa3MaTHYHOTO peTukynyma. Lle, oue-
BUJIHO, IPU3BOAUTH IO 3HAYHOTO MiABHUINCHHS
nokanbHOI KoHIeHTpanii Ca** BHACTITOK HOTO
BUBILIILHEHHS 1 MEMOpaHHOI nenoaspu3anii 3
OCIUIISIIIMA MEMOPaHHOTO MOTEHIlialy, AKi
MOXYTh BiJJ3€pKaTOBATH OCHUIATOPHUN
natepH BuBiAbHeHHs Ca?’ 3 nemo. Sk BigoMmo,
npu 3HauHOMY (10 MKMOJB/1 1 BULIE) MiABH-
neHHi BMicty Ca?" akTUBHICTh Kalbllii3a-
JIGKHUX KaJi€BUX KaHAIIIB BEJIUKOI MPOBITHOCTI
npurHiuyerbes [15], mo cynpoBOIKY€ETbCA
TPUBAJTUMHU IHTEpPBaJIaMH HEAKTUBHOCT1, TOMY
MacuBHe BHBinbHeHHs Ca’’ 3 eHjgomiasma-
TUYHOTO PETUKYJIyMa 3a YMOB HE3JaTHOCTI
MIiTOXOHIpii 3axomutroBaT Ca*t MOKe MPHU3BO-
OUTH 10 JAemoisgpu3anii MeMOpaHU KIITUH
BHACIIIOK HAKOITMYEHHS ITO3UTUBHOTO 3apsy.
OueBU0, MM MOJXHA HOSCHHUTH NEIMOIS-
pu3anio MeMOpaHu KIITHH €HJ0TENi10 MiJ yac
Iii ricraMiny 3a yMOB OJIOKYBaHHS MiTOXOH/I-
pianpHOTO Na'—Ca?'-00MiHHMKA.

PesynapraTn poOOTH NMEPEKOHIUBO CBIiJ-
4aTh NP0 PETYIATOPHY POJIb MITOXOHIPIH y
perynsmii 6a3aabHOTO Ta CTUMYJIbOBAHOTO
HaJXOJKeHHS KaJIbIli0 B €HJIOTENIH i Bepie
JeMOHCTPYIOTh KOMIUJICKCHHU BIJIHB iHTi0i-
Topa MiToxoHapianbHOTO Na'—Ca*'-00MiH-
Huka CGP37157 Ha exeKTpUUHi BIaCTUBOCTI
€HJIOTeNiaTbHUX KIITHH, & TAKOXK BiJICYTHICTh
epexTy Oimokaau MITOXOHIApiaJlbHOI MOpPHU
HUKIOCIIOPUHOM A Ha €JIeKTPHYHI peakiii
eHJoTeManbHuX KIiTHH. OCTaHHE, OUEBUIHO,
MOSICHIOETHCS THM, 1110 MITOXOH/IpialbHa 1Mopa,
Ha BiIMiHY Big MiToxoHapianeHOro Na'—Ca?'-
oOMiHHHKa, HE Oepe y4yacTi B peryisiuii BMicTy
cybmmasmoniemanbHoro Ca?" eHgoTesniaabHUX
KJITHH MiJ 4ac Aii Ba30JUIaTaTOPiB aleTHII-
XOJIiHY Ta ricTaminy.
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HNHI'UBUTOP MUTOXOHJAPUAJIBHOI'O
NA*-~CA*-OBMEHHUKA CGP37157
JAEHNOJIAPU3SUPYET SQHAOTEJINAJIBHBIE
KJIETKHW U BBI3BIBAET OCIIMJUVIATIUA
MEMBPAHHOI'O IOTEHIIUAJIA

I/ICCHGHOBHHO BJIMAHUC I/IHFI/IGHTOPOB MUTOXOHAPUAIIBHOTO
Na*—Ca?*-o6mennnka CGP37157 u OTKPBITHSI MHTOXOH/I-
PpHATBHO HOPBI IUKJIOCTIOpPHHA A HAa MEMOPaHHBIH TOTEHIHA
U DJICKTPUUICCKUE PEAKIIMU NUHTAKTHBIX SHAOTEIIMAJIbHBIX KJIETOK
A0PThI KPBICHI, 4 TAKXKE KYJIBTUBHUPYEMBIX SHAOTCIHUAIBHBIX
kietok auHuM Ea.hy926. Ilukinocnopun A He H3MEHsII
MeM6paHHblﬁ INOTEHIIMAJ B YCJIOBHUAX IIOKOS U THIIEPIIO-
JApUu3alvio 1pu ﬂeﬁCTBHH ALUCTHIIXOJIMHA U T'UCTaMHUHA.
ITokazano, utro CGP37157 BbI3bIBaeT AEHOJIApPU3ALHUIO
MeM6paH HECTUMYJIUPOBAHHBIX SHAOTCIINAJIBHBIX KIIETOK, a
TAK)X€ YIrHETACT NMPOJIOHI'MPOBAHHYIO I'MIICPIIOJIAPU3ALHIO B
OTBET HA ﬂeﬁCTBI/Ie AlCTHUIIXOJIMHA U THCTaAMHUHA. B pUCYTCTBUU
CGP37157 3a TpaH3UEHTHOM rUIIENPOIpU3aLUei clleioBajIa
JIeTIoNsipu3anusl, Ha Bocxosuieit pase koTopoit Habmonanuch
OCLMJIIALIIN MEMOPaHHOTO IOTEHINANA OONBIION aMIUTUTY/IBI,
OTCYTCTBOBaBaBLIME B OeckasblMeBOW cpene. Pesynbrare
paboTBl CBUICTENBCTBYIOT O MOAYJIHMPYIOIIEM BIUSHUH
CGP37157 na meMOpaHHBII OTEHIMA U SIEKTPUYECKUE
peaKkuuu 3HAOTEINATIbHBIX KIETOK. BO3MOXKHBIN MeXxaHU3M
neiictust CGP37157 obcyxnaercs.

KiroueBble c0Ba: 3HJOTENIHAIbHbBIC KIETKH, MUTOXOH]I-
puaneueiit Na'—Ca*-o6menunk CGP37157, anexrpuueckue
peaKLyu.

A.l. Bondarenko, V.F. Sagach

AN INHIBITOR OF MITOCHONDRIAL
NA*-CA*-EXCHANGER CGP37157
PRODUCES ENDOTHELIAL CELL
DEPOLARIZATION WITH MEMBRANE
POTENTIAL OSCILLATIONS

We explored the effect of inhibitor of mitochondrial Na*—Ca?*'-
exchanger CGP37157 and the effect of mitochondria perme-
ability transition pore inhibitor, cyclosporine A, on the
membrane potential and electrical responses to endothelium-
dependent dilators in intact endothelial cells from excised rat
aorta and EA.hy 926 endothelial cells. Cyclosporin A did not
affect the resting membrane potential and hyperpolarization
to acetylcholine and histamine in intact and cultured cells. In
contrast, CGP37157 (20 mcM) evoked membrane depolariza-
tion in unstimulated cells and suppressed the sustained
component of hyperpolarization to acetylcholine and hista-
mine both in intact and cultured endothelial cells, respectively.
This was accompanied by a pronounced depolarization with
membrane potential oscillations, which were not observed in
the absence of Ca*". We conclude that CGP37157 modulates
endothelial membrane potential at rest and electrical responses
to endothelium-dependent dilators. Possible mechanisms ac-
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companying the CGP37157 action are discussed.
Key words: endothelial cells, mitochondrial Na*—Ca?*'-
exchanger, CGP37157, electrical responses.
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Anaesthetic and postanaesthetic effect
of isoflurane on the multiple-unit activity
of the immature rat hippocampus

We investigated anesthetic and postanaesthetic effect of isoflurane on the multi-unit activity (MUA)
in the CA3 region of immature rat hippocampus. MUA amplitude did not significantly change
during application of isoflurane. On the other hand MUA frequency significantly decreased during
the anesthesia. After isoflurane discontinuation two phases of MUA frequency recovery were ob-
served: initial rapid increase followed by a slower recovery to the control level. Comparison of
recovering period of the receptor mediated systems and spontaneous field activity from isoflurane

anesthesia is discussed.

Key words: isoflurane, multiple-unit activity, rat, hippocampus.

INTRODUCTION

Isoflurane is a volatile anesthetic which induces
and maintains general anesthesia by depression
of the central nervous system. Isoflurane is
widely used in clinical practice in children and
adult patients; however the precise mechanism
of the action of this anesthetic is not clear. In
spite of that fact that general anesthetics result
in loss of consciousness, structures such the
medial septum and hippocampus remain active
during the general anesthesia. It has been pro-
posed that these forebrain structures participate
in maintaining awareness and movements dur-
ing general anesthesia [11]. In our previous re-
port we showed that isoflurane effectively stop
seizures induced by intrahippocampal injection
of high potassium/low magnesium contained ar-
tificial cerebrospinal fluid (ACSF) in immature
rats [6]. The goal of the present study is to char-
acterize spontaneous field activity in the rat hip-
pocampus during isoflurane anaesthesia and in
postanaesthetic transition period.

METHODS

Acute hippocampal slices were prepared from
© E.V.Isaeva, D.S. Isaev
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Sprague-Dawley rats aged postnatal (P) days
8-15 as previously described [8]. Briefly, hip-
pocampal slices (500 mm) were cut using a
Leica VT 1000S vibroslicer (Leica Microsys-
tems, Nussloch GmbH, Germany). For record-
ings, slices were transferred to a chamber
mounted on an Olympus BX51WI (Japan)
microscope with an X40 water-immersion
objective and infrared, differential interfer-
ence contrast optics. The slices were contin-
uously superfused with oxygenated (95 % O,-
5% CO,) ACSF consisted of the following
composition: 125 mM NaCl, 3.5 mM KCl,
2 mM CaCl, 1.3 mM MgCl,, 24 mM NaH-
CO,, 1.25 mM NaH_PO,, and 11 mM glucose
at a rate of 2-4 ml/min at 30-32°C. Extracel-
lular field potential recordings were obtained
from CA3 pyramidal cell layer. Field poten-
tial recordings were made using borosilicate
glass capillaries filled with ACSF and two-
channel AC differential amplifier (A-M Sys-
tems, Carlsborg, WA). Pipette resistance
ranged from 1-3 MQ. All recordings were dig-
itized (10 kHz) online with an analogue-to-
digital converter Digidata 1322A (Axon In-
struments, Union City, CA) and analyzed us-
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ing Clampfit (Axon Instruments, Foster City,
USA) and Origin 7.0 (Microcal Software,
Northampton, MA) software. Application of
isoflurane was made using isoflurane vapor-
izer (Isotec 3, Ohmeda Medical System,
Herts, UK). To minimize loss and binding of
isoflurane, application was made using poly-
tetrafluoroethylene tubes.

RESULTS AND DISCUSSION

In the extracellular recording, MUA reflects
the action potentials from 10-100 neurons lo-
cated in the vicinity of the recording electrode.
Spike amplitudes ranged 50-150 pV from the
noise level, suggesting that electrodes detected
discharges from multiple neurons. MUA was
always apparent in extracellular records from
the CA3 pyramidal cell layer (Fig. 1).The av-
erage inter-event interval of detected spikes
in control condition was 88.3 £ 20.3 ms
(n=12). Following the application of 1.5 mini-
mum alveolar concentration (MAC) of isoflu-
rane the inter-event interval of spikes greatly
increased consistent with a general sedative
action of the anesthetic agent (Fig. 1 and 2A).
We did not find a significant difference in
maximal amplitude of spikes recorded from
slices in control and isoflurane exposed con-
ditions (p=0.96, Mann-Whitney test, Fig. 2B).
After isoflurane discontinuation two phases
of spike frequency recovery were observed:
initial rapid recovery (2 min) followed by a
slower recovery (near 50 min). Only in 4 slic-
es out of 12 the frequency of spikes reached

control

+ 1.5 MAC isoflurane

their control level after 10-20 minutes of
washout. In the rest 8 slices MUA frequency
rapidly and greatly increased comparatively
to the control MUA frequency. The MUA fre-
quency was still significantly increased com-
paratively to control conditions thirty minutes
after isoflurane washout (p<0.05, Mann-Whit-
ney test, Fig. 2A). The amplitude of MUA was
not altered by discontinuation of isoflurane
exposure.

Recording of MUA reflects the spontane-
ous activity of large number of neurons in the
vicinity of the extracellular electrode. This
activity of a neuronal network may depend
on afferent signaling or being result from pro-
cesses intrinsic to the network. In vitro stud-
ies suggest that many brain areas, including
CA3 pyramidal cell layer, may generate dis-
charges in the absence of external inputs
(Cohen and Miles, 2000). Both intrinsic cellu-
lar properties and synaptic connections within
the network could contribute to MUA activity.
There is general agreement that GABA
receptors are an important target for isoflu-
rane [1, 2, 9, 10]. On the other hand, many
studies show the excitatory synaptic system as
a potential target of general anesthetics includ-
ing isoflurane [12, 14, 17]. Also non-receptor
mediated action of isoflurane was shown in
neocortical and hippocampal neurons [3, 5].

In our previous report we show that ap-
plication of isoflurane significantly increased
the tonic conductance, decreased the ampli-
tude and frequency, and prolonged the decay
of spontaneous inhibitory postsynaptic

I ' ' | ' I y . I I | | 0.05mV|

2s

Fig.1 Isoflurane decreases the hippocampal spontaneous firing activity. Extracellular recordings were made from hippo-
campal CA3 pyramidal layer of P11 rat before (upper panel) and during (lower panel) exposure to isoflurane
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currents (sIPSC) recorded from hippocampal
pyramidal neurons [6]. Also isoflurane re-
duced the amplitude and charge transfer of
nonNMDA mediated spontaneous excitatory
postsynaptic currents (SEPSC). Decreasing of
the MUA frequency during isoflurane anes-
thesia can be accounted at least in part on its
effect on synaptic transmission.

Previous report demonstrates that recove-
ring from isoflurane was different for inhibi-
tory and excitatory neuronal activity recorded
in hippocampal fraction [7]. Parameters of
nonNMDA sEPSCs completely recovered to
control conditions after 10 min of washout
from isoflurane. Nishikawa and Maclver [13]
using the same concentration of isoflurane as
in the present study showed that fEPSPs me-
diated by postsynaptic NMDA receptors are
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Fig.2 Effect of isoflurane on different characteristics of
MUA activity. (A, B) Summary plots show the effect of
1.5 MAC of isoflurane on inter-event interval and ampli-
tude of MUA. All values are Means + SEM
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more sensitive to clinically relevant concent-
rations of isoflurane then non-NMDA receptor
mediated responses, and full recovery of
nonNMDA and NMDA fEPSPs occurred dur-
ing 30 minutes of washout from isoflurane.
We conclude that the increasing of the fre-
quency of multi-unit activity during isoflurane
washout could not depend on the recovery of
the excitatory synaptic transmission.

Washout of inhibitory synaptic transmis-
sion from isoflurane anesthesia is substantially
slower then the recovery of the excitatory
synaptic transmission [8]. Activation of
GABA mediated Cl- channels results in intra-
cellular accumulation of chloride and depres-
sion of inhibition. We suggest that increasing
CIl- intracellular concentration due to the in-
creasing of opening time of GABA mediated
CI- channels can explain at least in part increas-
ing of MUA frequency during washout of
isoflurane. Another possible explanation of pro-
long recovery of MUA from anesthesia could
be account for prolong recovering period of
non-receptor systems from anesthesia [16].

Recovery from general anesthesia is
complex process and can take from minutes
to hours depending on anesthetic agent. From
clinical studies emergence time from discon-
tinuation of isoflurane anesthesia to command
response, and orientation were quite fast
(124£0.5min), however complete recovery from
isoflurane anesthesia takes hours [15]. The
present study adds further insight into under-
standing cellular mechanisms of recovery from
inhalation anesthetic agents.

Supported by NATO Science Program.
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AHECTE3IMHUMN TA IOCTAHECTE3IMTHUIA
E®EKT I30®JIOPAHA HA EJIEKTPUUHY
AKTUBHICTHh HEMPOHIB Y I'TITOKAMIII
MOJIOIUX IIYPIB

Mu focinijpKkyBay aHecTe31HHI Ta MocTaHecTe31HHUIT BIUTHB
i30¢IropaHy Ha eJeKTpUYHy akTUBHICTH HelipoHiB (EAH) y
ninsHui rinokammna CA3 mononux urypis. [3o¢utopas ictoTHo
He 3MiHIoBaB amiutiTyny EAH, 3 inmmoro 6oky, vacrora EAH
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3Ha4yHO 3HM3MIacs. [Ticis npunuHeHHs arvtikaii i3oguopany
crioctepiranu i a3y BiiHoBJIeHHs yactoTu EAH: no-nepiue,
IIBUJKE 3POCTAaHHS, a NOTIM NMOBIJIbHE 3HH)KCHHS [0
KOHTPOJIBHOTO PiBHL. [IOpiBHAHHS BiZIHOBJICHHS PELIENITOPHOT
CHCTEMH i aKTHBHOCTI HEpBOBOI Mepexi micis ail i3oduopana
006roBOPIOETHCS.

KirouoBi cioBa: i3oduiopaH, eleKTpuyHa aKTHBHICTb
HEHMpPOHIB, rinokamm, 1yp.

E.B. UcaeBa, [I.C. UcaeB

AHECTETUYECKHI 1
MOCT-AHECTETUYECKHU EOPEKT
HN30DJIOPAHA HA DJIEKTPUUYECKYIO
AKTUBHOCTH HEMPOHOB B I'HIIITIOKAMIIE
MOJIOAUX KPBIC

MBI uccaea0BalId aHECTETHYECKUI M ITOCTAHECTETUUECKUM
2 dexT n3odpaopana Ha IIEKTPUUECKYI0 aKTUBHOCTH
Heitponos (DAH) B obnactu runmnoxammna CA3 MOJNOZIBIX KPBIC.
W3oduiopan cyniecTBeHHO He u3MeHsu1 ammntyay JAH, B
To ke Bpems yactota DAH 3HauntensHo cHusunack. [locie
NpEeKpalieHns anuiMKauy n30¢IopaHa HaOmoaaIoch 1Be
(a3bl BoccTaHOBIECHHE yacToThl DAH: ObICTpOE yBEIHUCHUE
BHAuaje, C IMOCJIEAYIOIIUM MEAJICHHBIM CHUXEHUEM 0
KOHTPOJIbHOTO ypoBHs. CpaBHeHHe aeiicTBUS M30(uIIOpaHa
Ha CUHAIITUYCCKYIO aKTUBHOCTb U Ha 06LLly}O AKTUBHOCTbH
HEPBHOH ceTH 00CcykKIaeTcs.

KitoueBble cioBa: U30(QIIIOpaH, 3JIEKTPUYEcKas aKTHBHOCTb
HEHpPOHOB, TMITIOKAMII, KPBIC.
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ILI. Anuyk, T.I1. IIpuxoabko, O.M. Ilaciuniuenko, A.A. TepexoB, B.O. [{lub6enko

MexaHi3Mu CKOPOTJIMBOI 1il AlEeTHJIXOJIIHY

HA NMeYiHKOBI BEHU

YV eocmpux oocnioax ayemunxonin 38yscyec 6eHO3HIi CyOUHU NeUiHKU HAPKOMUZOGAHUX WYDIE,
BUKAUKAIOYUU MOOINI3ayilo KPosi i3 opeana, i posuwuproe cinkmepu neuinkosux 6eH Ha 6uxodi 3
NeuiHKU, CNPUAoYU NOCULEHHIO 8IOMOKY 0enoHo8aHoi 6 neuinyi kpogi. Koncmpukmopui peaxyii
EMHICHUX CYOUH NeYiHKU Ha Oil0 ayemuixoiny pednizylomscs yepe3 akmugayio M-xoninopeyenmopis
eHOomenioyumie 3 nOOANLUWUM 3ANYUEHHAM NOCEPEOHUKA, UMOBIPHO, HOPAOPEHANIHY, AKUL AKMUEye
a-adpenopeyenmopu Ha 2AA0eHbKOM A306UX KAIMUuHax yux cyoun. Pozcnabnenns cginkmepis
NeuiHKOB8UX GeH 30IUCHIEMbCA 3A605AKU GUOLNEHHIO 6 CMIHKAX CYOUH NIO0 8NAUBOM AYEMUIXOLIHY
nOCePeOHUKA, MONCIUBO, AOPEHANIHY, AKUU Y C8010 uep2y akmugye [-adpenopeyenmopu Ha
21A0eHbKOM A306UX KAIMUHAX neuinkogoi genu. OueuoHo, wjo 00 OCMAHHIX peaxyil Yacmro8o
3anyyeHull i MOHOKCUO A30my.

Kntouosi cnoea: ayemunxonin, nevinkosi eeHu, ckopomaugi peaxyii, M-xoninopeyenmopu, a- i

B-aopenopeyenmopu.

BCTYII

Panime HamMu Oyno moka3aHo, IO CYJHHO-
3BYXyBaJIbHa i alleTHJIXOJiHY Y BOPITHOMY
pyci MEeYiHKU pealizy€eThCsl YaCTKOBO 4Yepes
H-xoninopeuenrtopu, iokali3oBaHi Ha MeMO-
paHi eHIOTEeNiOUUTIB BOPITHUX CYAUH MEUYIHKH
a00 Ha aJpeHepriYHNX HelpoHaX y CTIHKaxX MHUX
cynud [1]. Bkazani kIiTHHU, HA HAITY AYMKY,
CHHTE3YIOTb 1 BUAIIAIOTH IKiCh IOCEPEIHUKH,
y TOMY YHCJi HOpaapeHaliH, KOTpi, Ail04u Ha
M’SI30BUI Iap BOPiTHOI BEHH, IPU3BOIATH 10
ii 3BykeHHs. HamMmu Oyino Takox BHSBIEHE
3MeHIIeHH KpoBoHanoBHeHHs nevinku (KHIT)
y BiANOBigb Ha BHYTPIIIHBONOpPTalbHE BBE-
NIeHHs aneTuixoniny [4]. Bimomo, mo 3a 3MiHu
KHII BignmoBinarwoTh €MHICHI CyJUHU OpTaHa,
00 SIKHX HacaMIepeX BiJHOCSTHCS BJIACHE
MEeYiHKOBI BEHHM, a TAaKOX MEBHOK MIpOI
CHHYCOIIM MEYiHKH, JiaMeTpP AKUX MEPEBULIYE
TaKWi 3BUYAHUX KaUJISPiB y JEKiJbKa pa3iB.
3aBAsSKM LbOMY Ta BEJHKIA CyMapHiil Kijib-
KOCTi, CHHYCOilM 3JaTHi BMillyBaTu B co0i
ICTOTHY YaCTKY I€TIOHOBAHO{ B IMEYiHL1 KPOBI.
VY pa3i HeoOXiZHOCTI KPOB, IO MICTUTHCA Y

€MHICHUX CyIWHaX NMEYiHKH MOXe OyTH
CIpPSIMOBaHa 0 CHCTEMHOI0 KPOBOHOCHOTO
pycna [7].

MeToto Hamoi po6oTtu Oyno IOCHIAUTH
CKOPOTJIMBY AII0 alleTHJIXOJIHY Ha €MHICHI
CYAUHH MEYiHKHU, 30KpeMa Ha MEYiHKOBI BEHH,
Ta 3’AcyBaTH ii MeXaHi3MHU.

METOJAUKA

JocnigxeHHsT MpOBEJeHI 32 YMOB TOCTPOTO
eKCIEPUMEHTY in vivo Ha 18 HapKOTHU30BaHUX
mypax (yperan — 1 r/kr, BHyTpilIHbOOYE-
PEBUHHO), a TaKOX in vitro Ha 130JbOBaHUX
nmpenaparax MEeYiHKOBHX BeH. THCK KpOBiI B
COHHIiH apTepii Ta BOPiTHiN BeHI peecTpyBaiu
eaxektpomanomerpom EMT-31, 3sminu KHII -
peorpadigyHIM METOOM y Hamii Moaudikaiii
[2] 3a momomoroio peorpada PI'-4-01. VYei
NOKa3HUKH 3alMCYyBald Ha peecTparopi
HO71.6M.

VY mocnigax in vitro 3a JOMOMOTOIO JBOX-
KaHAJBbHOTO PEECTPYBAIBHOTO MPHUCTPOIO, IO
ckJiagaBcs 3 2 MmexaHoTpoHiB 6MX1C, migcu-
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MexaHi3MH CKOPOTIMBOI Aii aleTUIXOJiHY Ha MEYiHKOBI BEHH

J0Bada MOCTIHHOTO CTpyMy, ocuuiuorpada
C1-64A Ta peectpatopa H338 onHouacHo
3aMMCyBald CKOPOYECHHS TTaJeHbKUX M S3iB
130JIbOBAHUX IMOB3JOBXHIX CMYXOK Pi3HUX
OUISTHOK ME4YiHKOBOI BEHHU LIypa, sKi 3aKkpim-
JIOBAJIM B IJIEKCUTIIACOBiH Kamepi Ta nepdy-
syBanu migirpitum (37 °C + 0,5 °C) pozunHOM
Tipone. JocnigxyBaHi peHOBUHH BBOJUIIH B
nepdysaT, [0 OMUBAB IpenapaTy 31 MBHUI-
KicTio 2—3 Mi/XB.

VY nocaigKeHHsAX BUKOPHUCTOBYBaJu Iperna-
paTH, AKi BBOAUIN Y BOPITHY BEHY B J03aX:
agetunxonin (PO “Mocmennpenaparsl”’,
MockBa) — 1 Mkr/kr, Hopaapenanin (BAT
“3nopoB’sa”, XapkiB) — 5 MKI/KI, aTpONiH
(“Boponexckuit xumdapmszason”, Pocis) — 1
Mr/kr; ¢penrtonamin (“I'yryxec nupmoitn”,
JlutBa) — 2 Mr/kr. ¥ pgocaigax in vitro
3aCTOCOBYBAJIM TAaKOX TakKi mpemaparu:
nipokcan (1,2-10-°monb/n) i atenonon (1-10-3
Monb/n; BAT “3nopoB’s”, XapkiB) Ta TyOOKY-
papuH (2:10°mons/m; “Sigma”, CILA).

Jnst nepeBipku po3moaisly Ha HOpMaJIbHICTh
Oyno Bukopuctano W-rtect lllanipo—VYinkcoHa,
tecT JIeBeHa, mepeBipKy eKcuecy Ta aCUMeT-

MM pT. CT.
100
| SOJ W
60
mn/r
0,22
I o,zoJ W
0,18
MM pPT. CT.
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11 8 _A' "'l\.‘
6
11
110_01
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pii. MMoOBipHicTh MOXMOGKH TMEPHIOTO POLY
0>0,05. OckisibKH OTpUMaHi HAMH PE3yIbTaTH
JNOCIIi’)KeHb BUSBUINCS HOPMAJIbHO PO3IO-
OIJIEHUMHA MH PO3pPaxOBYBallH CEpEIHE 3HA-
yeHHa (M) 1 moxuOKky cepeaHbOTo (+m).
[TopiBHsIHHS BUOIpOK NPOBOAMIOCS 38 KPUTE-
piem t CThroneHTa.

PE3VYJIBTATU TA IX OBI'OBOPEHHSA

BuxinHi 3HaueHHS JOCHIIHKYBAaHUX MOKA3HUKIB
KpOBOOOITy y TBapuH In Vivo CTAaHOBHJIH:
cucremHuii aprepianbuuii Tuck (CAT) — 105,5
MM PT.CT. = 6,11 MM pT.CT., THCK y BOPITHIH
BeHi (TBB) — 6,3 MM pr.cT. £ 0,24 MM prT.CT.,
KHIT - (0,22+0,024) ma/r macu opraHa.
BHyTpimHbOMOpTaNbHE BBEJCHHS alleTHII-
XOJIIHY BUKJIMKaJIO mifgBuIiineHHs TeB Ha 23,5%
(P<0,001) ta 3menmenas CAT Ha 39,5 %
(P<0,001) 1 KHIT na 21,7 % (P<0,05; puc. 1,a).
Ile cBiqUUTH MPO BA30KOHCTPUKTOPHHH BIIUB
AlleTHJIXOJIIHY Ha BOPITHI Ta NEYiHKOBI BEHHU 1
MiATBEPIXKYE 3aTaNbHOBIIOMUH QaKT PO3IIH-
peHHs apTepiadbHUX CYAMH.
BuyTpimHsonopraabHe BBeqeHHs M-Xo-

MM PT. CT.
100
80 - it f ekt RNy
60
mn/r
0,22
0,20} Y i
0,18
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10
8 ﬂ
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I
10c

6

Puc. 1. 3minu cucremuoro aprepiansnoro tucky (I), kpoBonanosuenns neuinku (II) Ta Tucky y Bopitniii Beni (III) y
BIJITIOBib HA BBEJACHHs aleTHiaxominy (1 Mkr/ kr) no (a) i mig gac (6) 610kagun M-xomninopeuentopis arponinom (1 Mr/kr).

BigmiTka BHU3Y — BBEJICHHS IIpenapary
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JNIHOJITHKA aTPONiHY NPAKTUYHO HE BILIMBAJIO
Ha repedir NpecopHUX peakiiii BOPiTHUX CyIHH
y BIITIOBi/Ib HA Ji10 al[ETHJIXOJIIHY, aJIe iCTOTHO
npuUrHidyBao npu ubomy 3Mmianu CAT, a peakuii
KHII maiixxe moBHicTIO ycyBano. [Ipuuomy
Micis He3HaYHOTO (i 0 TOTO X HEBIPOTiAHOTO)
smenmenHs KHII cmocrtepiranocs HaBiTh
HEBEJUKE Horo 30inbmenHs (quB. puc.1,0).

BincytHicTh 6okaau aTpomiHoM peakmii
MmiABUIICHHS TBB MiATBEPAXKYE HAIIl MONepeHI
MOCHiJKeHHS [4] Ta BKa3ye Ha HasBHICTH
OMoCepeJKOBaHOTO MIJIAXY peanizamii 3ByxKy-
BaJbHOI Ail alleTUIXOJIHY Ha MOPTaJbHi Cy-
JWHY NediHKd. Pa3oM 3 THM OBHE yCYHEHHS
arpomninom peakuiit KHII € miaTBepaxeHHIM
TOTO0, 110 HAa BHYTPIIIHbONEYIHKOBI €MHICHI
CYAMHM aleTHJIXOJiH Ji€, aKTUBYIOUH caMme
MYCKapHHOBI XOJIIHOPELENTOPH.

Kpim ommcanux Bume 3MiH ME4iHKOBOI
reMoJWHaMiKu, HaWmly yBary, sk i panime,
NPUBEPHYJIH YacOBl XapaKTEPUCTUKHU LUX
peakmiii, 0co0IMBO TXHi JTaTEHTHI MEPiOIH.
BusiBunocs mo, TaTeHTHUH mepion peaxkmin
KHII (11,2 ¢ + 2,5 ¢) OyB Mali)ke TakuM, K i
3min TBB (12,1 ¢ +2,0 ¢) i BTpUYi TpUBaTIiIIUM
3a nateHTHHH nepiox peaxuiid CAT (4,0 ¢ +
0,3 ¢). lle Bka3ye Ha Te, mo a0 peakiiit KHII
Ha Ji10 al[eTUIIXOJiHY, TaK CaMo, SK i 10 3MiH
TBB, MOXYTb OyTH TaKOX 3aJy4eHi mocepen-
HUKH.

Sk yxe 3a3Havanocs HaMH paHille, OJHI€0
13 TIIIOTE3, sIKa MOSACHIOE MOKJINBUI MeXaH13M
BAa30KOHCTPHUKTHUPHOI il alleTHIAXONiHY Y
CHCTeMi BOPITHOI BEHU € BUAIJNICHHS HOpal-
peHaiHy SIK MOCEepEeAHUKA, IKUH, aKTUBYIOUH
O-aJpeHOpEeUenTOpH TJIAaZEHBKOM I30BUX
kiniTuH (I'MK) BopiTHOI BeHH, BHUKJIHKAE {i
3ByXeHHs. Ha pa3i Mu mociijxyBainu 3MiHU
KHII, 3ymMoBIeHi Ji€t0 alleTHIIXOJiHY, 32 YMOB
O0nokanum O-agpeHopeuenTtopiB peHTOIAMI-
HoM. [loBTOpHE BBEOECHHS AalETHIXOJIHY Y
BOopiTHe pycno Ha (oHi aii ¢peHTONaAMIiHY
BUKJIMKaNO AenpecopHi peakuii CAT, ammi-
Tyda KX Oyja Maiike Takorw, K 1 70
0JioKanu O-aipeHOPEUENTOPiB, Ta IPAKTHIHO
He BrutuBaio Ha TBB 1 KHII (tabnuns). Taki
peakiii cBig4aTh mpo Te, MO QEeHTOoIaMiH
NPUTHIYYE CYIMHO3BYXYyBaJbHI peakuii BOpiT-
HUX 1 IEYIHKOBHUX BE€H, BUKJIMKaHI I1€H0 ale-
TUIIXOJTIHY.

o6 mepecBifuuTUCH Y TOMY, IO O-aj-
pEeHOpEENnTOPH MEYiHKOBUX BEeH 3a0JI0KOBaHi,
mu nopiBHioBanu peakuii KHII na BBegenns
HOpaJIpeHaliHy A0 1 mijg yac 61okaau GeHTo-
naMiHOM. BBelneHHs HOpaApeHaliHy BUKIIH-
kano 3menmenHs KHII na 36,5 % (P<0,01)
JI0 Ta Malike He 3MIHIOBAJIO MOro mijg yac ail
¢dbeHTONAMINHY.

[lig nemonyo400 QyHKLi€W OYAb-sIKOTO
opraHa, B TOMY 4YHCJi ¥ MEYiHKH, BBAXKAIOTh

Peakuii cucTeMHOro apTepiaIbHOr0 THCKY, TUCKY Y BOPiTHili BeHi Ta KPOBOHATIOBHEHHS MEYiHKHU y BiINOBiAb
HA BHYTPIIIHbONMOPTA/IbHE BBeJeHHS alleTHIX0diHy ( 1MKr / Kr ) A0 (KOHTpO.IB) i mix yac 610Kkaau
a-agpeHopenenTopis ¢eHToJaMiHOM (2 MI/KT)

oKasHuKn . Kontpons . IMin gac aii penTonaminy
Buxignuit | Makcumym % Buxingnuii | Makcumym %
piBeHB peakuii ’ piBeHB peakmii ’
Cucremunii aprepianpauii  108,9+6,9 64,0+£3,8 58,8+2,2 92,246,2 55,6+3,3 60,30+2,1
THUCK, MM PT. CT. (P<0,001) (P<0,01)
n=10 n=10
Tuck y BopiTHiii BeHi, 6,7+0,19 8,0+0,4 121,5¢3,3  5,9+0,3 6,1+0,2) 103,4+1,5
MM pT. CT. (P<0,01) (P>0,05
n=12 n=12
KposonanosHeHHs 22,2424 17,1+0,4 77,2+1,1 22,2424 21,7+0,26 97,7+0,9
nevinku, mur/100 T (P <0,05) (P>0,05)
n=12 n=12
23
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3JaTHICTH 30epiraTu Benuki 00’eMu KpoOBi,
TOJi SIK 3BOPOTHOK PYHKIII€I0 € MOOiTi3aIis
KpOB1 — BHKHJ ii 13 IE€HMO M0 CHCTEMHOTO
KPOBOHOCHOTO pyciia. ToMy MOXHa ysIBUTH
co0i, 110 € NeBHI AIISHKH BEHO3HUX CYJUH, SIKi
371aTHI 10 IHTEHCHBHOTO 3BYXEHHS, YUM I
CIIPHUAIOTH BUIITOBXYBAHHIO 13 CYJUH JIE€NO-
HOBaHOi B HUX KpoBi. Jlo mporo gacy ocra-
TOYHO HE 3’SICOBAHO, SIKi caMe CyAMHU MEeUiHKH
1 IKOIO MipoI0 OepyTh y4acTh y JAEMOHYBaHHI
KpPOB1 OPTaHOM i/l BIJIMBOM Pi3HUX YHHHHUKIB.
BinpmicTe DOCAIAHMKIB BBa)ka€, IO IO
peamizanii miei GyHKIiT 3amy4eHi BOPITHI BEHH
Ta MEYiHKOBI BEHH, a TAaKOX CHHYCOIJH.
Oco0auBa yBara 3BepTaEeThCs Ha MEUYIHKOBI
BEHHU, SIKi YUHATh MalH{ OMip TOKY KPOBi Ta
HE3HAUYHO (IKCYIOTHCS OTOYYHOUYHUMHU TKaHU-
HaMH, [0 MOJIETITY€E TXHE MaCUBHO-EIACTHYHE
PO3IIMPEHHS 1 HAKONUYEHHSA B HUX 3HAYHHUX
00’ €MiB KpOBI.

Jleski aBTOpU BBaXalOTh, 10 iICTOTHY POJIb
y GopMyBaHHI me4iHKOBOi reMOJUHAMIKH
BifirparwTs ii curycoigu [11]. OnHak Ha
NEepIINH TOTIAA, BAXKO YABUTH, IKUM YHHOM
BOHM 3MiHIOIOTH CBill TPOCBIT, aJI)Ke Y IXHBOMY
cknajai BiIcyTHI M’s30Bi BolnokHa. BBa-
KaeThCs, U0 TaKi CyIMHOPYXOBi peakuii Bia-
OyBarOThCS 3aBISKH CKOPOTIMBIA aKTUBHOCTI
3ipyacTUX KIITHH. SIK BilOMO, KpiM eHIOTe-
NiadbHUX KJIITHH 10 CKJIaAy CHHYCOIgHOI
CTIHKM BXOISTHb 3ipyacTi peTUKYIOCHIOTE-
nionutH, kniTHHU Kyndepa Ta aMo4YHi KINITHHU.
Hdo 3ipyacTUX PETHUKYIOECHIOTENIOLUTIB
BiHOCATH KIITUHY [TO, IEPUIIUTH Ta JIMOUTH
neuinku [9]. Came kniTuHU [TO MaOTh Bax-
JYBE 3HAYECHHS y peryiialii niameTpa cCUHY-
coiniB. Bonu po3ramoBaHi HABKOJIO OCTaHHIX
1 MICTSTh y CBOEMY CKJIaJi CKOPOTJIMBUH O1710K
JEeCMiH Ta O-aKTUH MIageHbKUX M A31B. Tomy
BILUIMB Ha i KJIITHHU Ba30aKTUBHUX PEYOBUH
OPU3BOAUTH N0 IXHBOTO CKOPOYEHHS abo
po3cnabneHHs. 3aBAsSKU OCOOIUBOCTSIM CBOTO
po3TamyBaHHs, KIITHHU [TO, cCKOpOUYIOUHCH,
CTHCKAaIOTh CHHYCOIOW 1, HABIAKH, po3ciald-
JOI0YHCH, 301MbIIYIOTH X MPOCBiT [9]. Oxpim
TOTO, IPOCBIT CHHYCOI1iB PETYIIOETHCS TAKOXK
cinkrepamu Ta knitTuHamu Kyngepa. Ocranni

24

31aTHI CHHTE3yBaTH OKCUJ 30Ty, SIKUH Ai€ Ha
cyauHu 1 3MmiHOEe ix giametp [8]. Ponsb
NPECUHYCOINHUX CPIHKTEpPiB MOXYThH BifIir-
paBaTH BOPITHI BEHYINH, SIKi 34aTHI 3MiHIOBATH
CBill JiaMeTp, TUM CAMHUM PETYIIOI0YH HaJIXO-
KEHHS KpOBi y CHHYCOiH.

Pesynpratu Hamumx AOCHiMXKEHb CBilUaTh
po Te, 0 peakifii MoOiTi3amnii KpoBi i3 MeYiHKH
y BiIMOBiAh Ha Nil0 alleTHJIXOJIHY 3AiMCHIO-
I0TbCS, MIBUJILIE 3a BCE, 32 y4acTIO MEYiH-
KOBUX B€H 1, MOXJIMBO, CHHYCOiaiB, ane 0Oe3
3aJy4YCHHS BHYTPIIIHBONCUYIHKOBUX BOPITHUX
BeH. Takoro BUCHOBKY MM IIHIIIW Ha MiJACTaBi
toro, mo 3MeHmenHs KHII, 3ymoBnene
BIJIMBOM ALETUJIXOJiHY, YCYBa€THCSI aTpo-
MiHOM, TOJ1 K MiABULIEHHS TUCKY Y BOPITHIi
BEeHi aTpormiH He 0Jokye. Bimomo, mo 3MiHH
THCKY y BOPiTHiH BeHi 3ajieaTh, HacaMIepen
BiJl TOHYCY BHYTPIIIHbOTICYiHKOBUX BOPITHUX
cynuH. SIk6u octaHHi Opanu y4acTh y 3MeEH-
menHi KHII na gito anerunxomniny, To oi peaxiii
ycyBanucs 06 aTpOMiHOM JIMIIE YaCTKOBO, a HE
MOBHICTIO, fIK L€ CIOCTEpPirajoch y HaIlHX
nocnigax.

OTtxe, orpumane Hamu 3MeHmeHHss KHII
y BIANOBiIb Ha BBEJACHHS AlETUIXOIiHY, B
MEepILy Yepry COpUYMHEHE 3BYKEHHAM i1CTHHHO
€MHICHUX CYIHMH: MEYiHKOBHX BEHYJN 1 BEH
Maloro i cepeAHbOr0 AiaMeTpa, a TaKoX
MOXe OyTH pe3yJIbTaTOM SIK 3BYKEHHS IPECH-
HYCOiZHHUX CIHKTEpPiB, TaK 1 CKOPOYEHHS
KJIiTHH [TO, sIKi iHIiIOIOTH 3MEHIIEHHS MPOC-
BiTy IMEYiHKOBUX CHHYCOiAiB. YCYHECHHS 3MiH
KHII Ha gifo aneTUAXOJiHY aTpOMiHOM 1 peH-
TOJIaMiHOMOM BKa3y€ Ha Te, 10 3Ai1HCHIOIOTh-
¢4 11 BA30KOHCTPUKTOPHI epekTu, HMOBipHO,
yepe3 aKTUBalilo M-X0JIiHOpELenTopiB eH10-
TENIOUMTIB 3 MOJANBIINM 3aIy4YeHHIM HOCe-
peaHuKa, 30KpeMa HOpaApeHalliHy, SKUH aKTH-
Bye O-anpeHopenentopu Ha MK eMHicCHUX
CyIUH.

LixaBUM mHUTaHHAM € 3 siCyBaHHS POJi
MMEYIHKOBHUX BEH, SIKi 3HaXOAATHCS HA BUXOII 3
MEYiHKH, Y perymsuii ii kpoBoobiry. ¥ gocmigax
Ha co0akax BHSABIEHO, IO HMEYiHKOBI BEHH
MicTATh CPIHKTEPHI HINSHKH i3 cmyracToi
M’S30BOi TKAHWHHU, i PO3TAIIOBaHI Ili CHIHKTEPHU

ISSN 0201-8489  ®izion. ocypn., 2011, T. 57, Ne 1



II.1. Anuyk, T.II. IIpuxoapko, O.M. Ilaciuniuenko, A.A. Tepexos, B.O. I{ubenko

3a 1-2 cM Big Micug ix BHmajaHHS y 3aJHIO
MopoKHUCTY BeHY [5]. ['oBopuThCs mpo Te, 110
cinkTepy EUiHKOBUX BEH 3]]aTHI peryaoBaTH
BiJTiK KpoBi 3 meuinku [5, 12]. Ognak Mano
BijoMocTel momo nii aleTUIXOJNiIHY Ha
neuinkoBi BeHu. Tak, Holroyde ta criBaBT. [6]
BKa3ylOTh Ha Te, MO Jif aleTHIXOJIHY
BUKJIMKA€E 3BYKCHHS 130JIbOBAHOTO CErMEHTa
neyiHkoBol BeHU KOoHA. Toxi sk Rothe 1
cmiBaBT. [10] BBaXxarTh, 1110 BiH Ji€ MEepeBax-
HO Ha BOPITHI CyJIMHH, a IEYiHKOBI BEHH JI0
HBOTO HEUYTIIUBI.

3Bakarouu Ha BUIIECKa3aHe, MH BUPIIIMIH
3’sCyBaTH, AKMM YMHOM aleTUJXOJIH Ji€ Ha
130JIbOBaHI CETMEHTH MEYiHKOBHX BEH BEJIH-
Koro (B cepenHboMy 1,6 MM) i cepellHbOTO (B
cepeanbomy 0,8 MMm) miamerpa. ToOTO Ha
cQiHKTepHY NUISHKY IMEYiHKOBOI BEHH, KA Y
nypiB po3TamoBaHa Ha Bigcrani 0,5 ¢cM Bix
MicIs 3JUTTS ii 3 3aHHOI MOPOKHUCTOIO
BEHOI0, Ta Ha 1o3acPiHKTEepHY 11 TIASHKY, 110
3HaxXoAuThCS Ha Bigcraui 0,5-1 cMm Bin
nornepeHboT 30HH, Y MiCIIi TaIy>KEHHS TeYiH-
KOBOT BEHH Ha CYJIMHH MEHIIOTO JliameTpa.

VY 26 13051b0BaHHUX IIPENapaTiB MEeYiHKOBUX
BEH, SKi BIJIHOCUIHNCH N0 1i mo3acdiHkTepHOT
JNUISSHKH, MU peecTpyBalu (pa3Hi CIOHTaHHI
ckopouenns (0,2—0,5 mH) 1 mepiognyHi ToOHIYHI
xBuni (o 2 mH). Iix vac nepdy3ii meviHKOBUX
BEH PO3YMHOM alEeTHIXOJIHY Y KOHIIEHTpAIil
1-10-3 MoNB/1 peecTpyBali TOHIYHE X CKOPO-

prad 1y

S, f’—.\, ‘-"“/

T aueTunxonin

T aueTUnxoniH

6

yeHHs 3 amrmritygow 3,1 mH + 0,67 mH, mo
Ha 55 % (P<0,05) Oyno Ginpiue Big BUX1AHOTO
piBHS.

Peaknuisa 30 mpenmapatiB chiHkTepHOT
MIISTHKY TEYiHKOBUX BEH BiJpi3HsANIacs BiJ
nonepeaHbpoi Ipynu BiAcyTHicTIO da3HOT Ta
TOHIYHO1 CHOHTaHHOT aKTUBHOCTI IMIaleHbKUX
M’sI31B 1 HAIPSAMKOM Ba30aKTHBHHUX pEakLii,
Ha Jito anetunxoiiny. [Ipenaparu niei rpynu
BiIOBilanu po3ciabiIeHHAM i3 aMILTITY00
1,5 mH + 0,58 mH (P<0,05).

Crin BigmiTuTh, mo 10-xBunuHHa nepdy3is
npenapary NMe4iHKOBUX BEH NMPU3BOJMIIA O
3MEHIIEHHSI KOHCTPUKTOPHUX pEaKLiil, BUKIIH-
KaHUX aleTHJIXoJiHOM Ha 52 % 1 craHOBUIA
1,5 mH £+ 0,71mH (P<0,05; puc. 2). Takum
YUHOM, IPUTHIYE€HHS KOHCTPUKTOPHUX PeaKLii
no3ac()iHKTEepHUX JIITHOK MEYiHKOBUX BEH Ha
i aneTunxoiiHy Ha ¢oHi aii mipokcany
CBIIYUTH MPO Te€, IIO pealni3amis CyIUHO-
3BYXYBaJIBHOTO €PEeKTy aleTHIXONIHYy Yy Wil
YacCTHUHI MEYiIHKOBOTO pycJa, NpUHAWUMHI
YaCTKOBO, 3J1HCHIOETHCA aKTHBALi€l0 O-al-
peHopeunenTopiB nux cyaud. OTpuMaHi pe3ynb-
TaTH in vitro 4iTKO MiATBEPIKYIOTH TakKi in vivo
CTOCOBHO y4acTi O-aIpeHOpeUenTopiB EMHIC-
HUX CYAWH y peanizanii KOHCTPUKTOPHHUX
peakiliii OCTaHHIX Ha JIi10 alleTHIIXOIIHY.

Bigomo, mo aneTUaxoJsiH K KIaCUYHHIM
Ba30JIMJIaATATOP i€ uepe3 M-XoliHOpenenTopu
E€HIO0TEeNiouuTIiB. Y 3B’A3Ky 3 IIUM MU BHPi-

Puc. 2. Bnius Onokaropa O-aJpeHOPELENTOPiB MipOKCaHy Ha aMILIITYly CKOPOTIMBHMX PEaKLil IiajeHbKUX M’s3iB
i30JIbOBAHOTO Hpenapary 1no3ac(iHKTepHOT AUISHKM NE4iHKOBOi BEHM Ilypa, BUKJIHMKAHUX AI€I0 aleTUIXOJIHY:
a— aeruiaxodi (1-10°mons/n), 6 — mipoxcas (1,210 mouns/n). X — BigmMuBanHs. Ha piucyHKy mogano GpparMeHTH 0JHOTO

pocainy. ns ycix 3anuciB kaniOpyBaHHS OJHAKOBE

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 1

25



MexaHi3MH CKOPOTIMBOT il alleTUIXOJIiHY Ha MEYiHKOBI BEHHU

IIUJIW TEPEeBIPUTH, YU CIPaBEIIUBUNA TaKUU
MeXaHi3M Jii aueTUIXoNiny o0 cGiHKTepHoi
IIISTHKY Te4iHnKoBoI BeHH. Tak, 20-XBUIUHHA
nepdys3is Takoro CyAMHHOTrO mpemnaparty
PO34YMHOM 3 aTPOIiHOM Yy KoHIleHTpamii 1-10-*
MOJIB/IT HE BUKJIMKAJa BipOTiTHUX 3MiH Ba30/IH-
JaTaTOPHUX peakiliii Me4iHKOBUX BEH, 3yMOB-
neHux Aiero anetunxoniny (1,2 mH £ 0,45 mH).
Ile cBiquuTh PO Te, MO AIETUIIXOIIH peari3ye
CBifl CyIMHOPO3INPIOBAJILHUHN BIUIMB HE Yepe3
M-XosiHOpeuenTopH.

[HIIMM MOXKJIMBUM MEXaHi3MOM Ba30AHJIa-
TaTOpHOI Aii alETHIXONIHY Ha MEYiHKOBI BEHU
MOXe OyTH ydacTh y LHMX peakmisx H-xo-
ninopeuentopis. Onnak H-xoxinomituk Ty60-
KypapuH TaKOoX He BUIBUB OJIOKYBaJIbHOTO
eexTy Ha peakxiii TOHIYHOTO po3ciabiIeHHsS
NEe4YiHKOBUX BEH, BUKJIMKaHI J1€10 alleTHul-
xoniny. Tak, mig yac 20-xBunuHHOI nepdy3ii
npenapariB Me€4iHKOBOT BEHU TYOOKypapUHOM
XOJIIHY BipOTiAHO HE BiJpi3HANUCS BiJ KOHT-
poxto (1,4 mH £ 0,55 mH).

Otxe, HI HIKOTUHOBi, HI MYCKapHUHOBI
XOJIHOPEUENTOPH, SIK CBiAYaTh OTPUMaHi1 HAMH
pe3ysbTaTh, HE ONMOCEPENKOBYIOTh peakiii
TOHIYHOTO po3ciiabneHHs CHIHKTePHUX Aims-
HOK MEY1HKOBHUX BEH.

Bigomo, mo y BHYTpPIIIHBbONEYiHKOBUX
cynuHax HasBHI [B-agpenopernentopu [3]. o
TOrO X, TPUBaJ JIATEHTHI mepiogu Ba3oak-
TUBHOI Jii alleTUIXO0JIIHY Ha €EMHICHI CYAUHU
NEYiHKM BKa3YIOTb Ha MOXJIMBICTH CHUHTE3Y

SKOTOCh NMOCEpEeJHHKa, 10 i€ Ha HHUX. Y
3B 513Ky 3 MM MM 3pOOHIN NPUMYIIEHHS, I10
BILIMB allEeTHJIXOJIIHY Ha MEUYiHKOB1 BEHU MOXeE
OyTH omocepeIKOBaHUN BUAIJICHHAM aJpeHa-
JiHy, AKHH, AiT09M Ha [-aJpeHOpeUenToOpH
I'MK nux cynuH, BUKIMKAE IXHE pO3CcIabIeHHS.

V cepii ekcriepuMeHTiB Ha 12 mpemnapartax
c(piHKTepHUX AiNSHOK MEYiHKOBUX BEH HAMHU
OyJIO JOCHiJKEHO BIUIMB OiiokaTopa [3-aape-
HOpPELENTOPiB aTeHOJIONy Ha iXHI peakuii,
BHUKJIMKaHI 11€10 aleTUIXOJiHY. Y KOHTPOIbHUX
nociigax anetunxoinid (1-10-°Monb/mn) 3ymMoB-
JI0BaB TpHUBajie TOHIYHE PO3ciabieHHs Ie-
4iHKOBOi BeHHU 3 amruritygow 1,5 mH £+ 0,58
MH (P<0,05; puc.3). [Ipotsarom 20-XxBUIMHHOT
nepdy3ii He4iHKOBOT BEHH PO3YMHOM 3 aT€HO-
JIOJIOM CYAMHOPYXOBI peakiii Ha Air0 aleTHiI-
xoniny onokyBanucs Ha 80 % i ctanoBuiu 0,3
MH + 0,09 mH (P<0,05), nicns BigMuBaHHS
BOHH IOBEPTAIUCS 10 KOHTPOJIbHUX 3HAUCHb.

Sk cBiguaTh pe3yJAbTaTH HAIIUX €KCIIEPHU-
MEHTIiB, MPOBEJEHUX in Vitro, i301b0BaHI
CerMEHTH NEYiHKOBHX BeH (He ciHKTepHa
YacTHHA) MiJ BIUIMBOM all€THUIIXOJiHY CKOPO-
qyloThcs. PeanisytoTbcs Taki peakuii, npu-
HallMH1 4acCTKOBO, 3a Y4YacTIO MOCEpeaHHUKa,
HMOBIpHO, HOpaApeHalliHy, Yepe3 aKTUBaLilo
O-aJIpeHopenenTopiB Uux cyauH. Pazom 3 Tum
Jisl alleTHJIXOJIiHY 3yMOBIIIOE PO3CiabieHHs
130JIbOBAHUX CEIMEHTIB CQPIHKTEPHOT AIIAHKH
ne4inkoBoi BeHH 0e3 ywyacti M- um H-
XOJIIHOPELEeNTOPiB, CTUMYIIOIOYH BUAITCHHS
nocepeHNKa, MOXINBO, aApeHaliny, IKUl y

e

T auetunxoniH

1x |1MH

//,

e

ateHonon (20 xB)

LX

6

Puc. 3. Biutus 6;10katopa [B,-aipeHOpenenTopiB aTeHOI0Ty Ha aMILTITYly iHJyKOBAaHOTO aleTUIXO0NiHOM po3cnabieHHs
MIaJeHbKUX M’ 5131B CQIHKTEPHOT MiJIsTHKH MEYiHKOBOT BEHH 1iypa: a — anetuiaxomnin (1-10°mons/mn), 6 — arenonon (1107
MoJb/i1). X — BigmMuBauHs. Ha pucyHky nogano ¢pparmeHTs ogHoro gociiny. s o60x 3anuciB kaniGpyBaHHs 0JJHAKOBE
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CBOI 4Yepry akTHUBY€ [3-agpeHopenentopu
I'MK wiei cynunu. Llinkom iMOBipHO, IO 10
OCTaHHIX peakUiil 4acTKOBO 3aly4YeHHUH i
MOHOKCHJ a30Ty, SIKUH, K BiJOMO, B apTe-
pilaJbHHUX CyIHMHAX OPTaHi3My OMOCEPEIKOBYE
iXHE pO3IMKPEHHS Ha 110 alleTHIIXOJiHY.

TakuM YMHOM, aUETHJIXOJIH CIPUUYUHSE
3BYKEHHSI BEHO3HHUX CYIWH IEYiHKH, 3yMOB-
J00YHM MOO1Ti3aIilo0 KPOBi 3 OpraHa Ta po3-
mHUpro€ cpiHKTepH NEeUiHKOBUX BEH, CIPUSIOUN
MOCUJICHHIO BIJITOKY J€MOHOBAaHOI B MeYiHIIl
kpoBi. lle mo meBHOT Mipu, 30inbIIyE 00’ €M
HUPKYJII0I0Y0i KPOBi, II0 € KOPUCHHUM Yy pasi
3aXMCHUX pPeakliil opraHizmy.

II.N.Anuyk, T.ILIIpuxoab ko,
O.M.Ilacnynuyenko, A.A.Tepexos,
B.A.Ilb10enko

MEXAHMW3MBI COKPATUTEJIBHOI'O
JIEMCTBUSA ALIETHJIXOJIMHA
HA ITEYEHOYHbBIE BEHbI

B ocTphIX onbITaX y HAPKOTH3HPOBAHHBIX KPbIC ALIETUIIXOTHH
CY>KMBA€T BEHO3HBIC COCY/IbI IIEYECHH, BBI3bIBAs MO6I/IJ'[I/I33.LLI/IlO
KPOBH U3 OpTraHa, U PaclIUpsieT CYUHKTEPbI IEYCHOUHBIX BEH
Ha BBIXOJE M3 IICUCHH, CIIOCOOCTBYS YCHIJICHHIO OTTOKA
JIEIOHUPOBAHHOM B ITe4eHN KpOBH. KOHCTpHKTOpHBIE peakiuu
€MKOCTHBIX COCYAOB II€YEHU Ha ﬂeﬁCTBHe ALCTUIIXOJIMHA
peanu3yroTca myTeM aKTHBalUuU M-XOIHMHOPELEeNTOpOB
9H/IOTETMOLMTOB C TIOCIIEAYIOIINM BOBJICUEHUEM ITOCPEIHHKA,
BEpPOSTHO, HOpaJpeHaliiHa, KOTOPBIIl aKTUBHUpYET
O-aIpEHOPELENTOPHI Ha INIJAKOMBIIIEYHBIX KIETKaX EMKOCTHBIX
cocynoB. Paccrnabienne CUHKTEPOB MEUYECHOUYHBIX BEH
OCYILECTBIISIETCS TaKKe OJlaroziaps BHIJCICHUIO B CTEHKAX
COCY/IOB IO/l BO3JICHCTBUEM alleTUIIXOJIHHA MOCPEIHUKA,
BO3MOJKHO, aJpCHAJINHA, KOTOPbIH B CBOIO OYepe]b aKTH-
BUpPYET [3-aJpeHOpeIenTophl MIAAKOMBIIICYHBIX KICTOK
[IeYEHOYHBIX BeH. Brioe BO3MOXHO, 4YTO B ITIOCJIEAHUC pEAKIINHN
4aCTH4HO BOBJICUEH U MOHOKCH/[ a30Ta.

KittoueBble cJ10Ba: alleTHIXOJINH, IEYCHOYHBIE BEHbI, COKPATHU-
TeJbHbIE Peakuuy, M-XOIHHOPELeNnTopbl, O- U [B-aapeHo-
PpELeNTOPEI.

P.I. Yanchuk, T.P. Prikhodko,
O.M. Pasichnichenko, A.A. Terekhov,
V.0.Tsybenko

MECHANISMS OF CONTRACTILE ACTION
OF ACETYLCHOLINE ON HEPATIC VEINS

In acute experiments on anesthetized rats, acetylcholine (Ach)
constricts hepatic venous vessels, causing blood mobilization

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 1

from the liver, and dilates the sphincters of hepatic veins at the
exit from this organ, contributing to the intensification of the
outflow of blood deposited in the liver. Vasoconstrictor
reactions of capacitive vessels of the liver to Ach are realized
through M-cholinoreceptors on endotheliocytes with further
involvement of messenger, possibly noradrenaline, which ac-
tivates 0-adrenoreceptors on smooth muscle cells (SMC) of
capasitive vessels. Dilation of Hv sphincters is carried out due
to Ach-induced release of messenger in the vessel wall, prob-
ably adrenaline, which in turn activates 3-adrenoreceptors on
SMC of the Hv. It is possible, that in such reaction partially
involved NO.

Key words: acetylcholine, hepatic veins, contractile reactions,
M-cholinoreceptors, a- and B-adrenoreceptors.

Taras Shevchenko National University, Kyiv
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b.B. lonckoii, B.I1. Yepaumos, /I.B. Ocunuyk

IMyHO(EHOTHIIOBA XaPAKTEPUCTUKA IBOX
(PYHKIiIOHAJTBHO Pi3HUX CYOIONY ISl HATYPAJIbHUX
KiJIEPHUX KJITHH nepru(epuaHoi KPOBi JIOAUHHU

YV comamuuno 300posux oucinox eusuanu iMyHogeHomunogi 61acmugocmi HAMypaibHux KilepHux
xknimun (HK) nepugepuunoi kpogi nicis ix cmumynasayii 3a 00nomo20i0 uymiaueoi KiimuHHoI NiHil
K562( ninis epumpomienonetikosy MoOUHU, KIIMuHU AKoI He eKCnpecyroms MOAeKYLy 2ICMOCyMIiCHOCMI —
MHC I i € sucokouymausumu miwenamu ons HK). Cnocmepicanu niosuwennsa piensa excnpecii
mapxepie CD (8i0 anen. cluster of differentiation — mapxepu knimunnoi nogepxui netikoyumies): CD69
(panniti maprep axmuegayii), HLA DR (monexyna eonognozo xomnuaekcy eicmocymicnocmi Il muny),
CD95 (FAS-npomein) ma 3uudscenns piens excnpecii CD62L (monexyna aoeesii). HK, axi excnpecysanu
CD69 nicis akmusayii, 6yno ne Ginowe nioe 60 % (50,0%+1,7%). Ixne wucno ne sminiosanoca npu
SHUMNCEHHT CNig8iOHOUleHHs epexmop—miueHb | nodoexcenni uacy inkybayii. Ilokazano, wo pisers
excnpecii CD69, na 6iominy 6i0 inwux mapkepis, na akmugosanux HK xopenioe 3 pisnem
yumomoxcuunocmi HK. Taxooic eussieno, wo 30amuicmeb 00 akmusayii nio diero cmumynayii
Kkaimunnoi ninii K562, nos’sisana 3i empamoro monexyn aozesii CD62L na nosepxui kaimun. 30ammuicmo
0o axmuegayii maroms auwe HK 3 nusvxow winonicmio abo eiocymuicmio excnpecii CD62L. Mu
noKasanu, wo iHKyoayis 3 uymaugor Kiimunuoio ainicio K562 niosuwye pisensv excnpecii CD69 na
binvwit yacmuni nonynayii HK, uucensuicme CDG69*-xnimun, axi excnpecyroms CDG69 docmogipro
Kopemoe 3 yumomoxcuynicmio HK.

Knwuoei cnosa: namypanvui Kinepui KAimuHu, akmueayiiHi mapxepu, YyumomoKCUYHICMb

HAMYpPanrbHUux KilepHux KIIMuH.

BCTYII

HarypanbHi kisiepHi kinituau (HK), abo Benuki
rpa”HyinsspHi JiMQOUUTH, CTAHOBIATH MPHUO-
nu3Ho 10—15 % Bin ycix mimdonutis nepude-
puuHOi KpoBi. [loBepxHEBUMHU MapKepaMu X
kiitud € CD16 (peuentop no Fe-dpparmenra
iMmyHornoOyxniniB) ta CD56. HK 3marni
JMi3yBaTu KIITHHU-MilIeHi 6e3 momepenHboi
ceHcuO1mizalii, BOJOMAIIOTh aHTUTII03aIEIKHOIO0
OMATOTOKCHYHOK AaKTHBHICTIO Ta € IUTOKI-
HOBUMH mpoayueHtamu [5, 14]. HK — naii-
O0inpII eBONMIONiIMHO NaBHA JiMdoumuTapHa
cybmonynsmisi Ta 3B ‘s3yBaNbHa JAHKA MIiX
aHTUTEHCIIeNH(IYHUM 1 BPOJKEHHM IMYHHUMH
MexaHi3mMamu 3axucty [15]. luToToKkCcHuHa
aktTuBHicTh HK perymnioeTbcs 3a JomomMoroo
BEJIUKOT KIJIbKOCTI aKTHBAIIHHUX PELEITOPIB:

© B.B. loxckoit, B.II. Yepnumos, JI.B. Ocunuyx
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KIR2DS1,158b,KIR2DS2 (cynmeppoauna
imyHornoOyninie), NKG2D (cyneppoaunu
nektuniB C-tuny), TLR2, TLR3,TLRS (TOLL-
nmoxiOHi penenTopu) Ta iHriOITOPHHUX peler-
TOpiB, AKi Takox MOXyThb Oytu CD158a,
KIR2DL2, KIR2DL3 (cyneppoauHa iMyHOTII0-
OyniniB), CD94/NKG2 (cyneppoauHu IEKTHU-
i C-tumy) 2, 3, 6, 8,9, 13].

lFonosaumMu QyHkuismu HK BBaxkaeTbcs
3HUINEHHS BipyCiH()IKOBAaHUX KIIITHH Ha ITOYaT-
KOBUX eTamax iHQekuii ta eliMiHyBaHHS
NYXJIUHHUX KJIITHH, OPUTHIYYIOUYU TaKUM
ynHOM KaHueporenes [4]. HK moxyTts Oyt
AKTUBOBaHI TAKMMH CTUMYJaMH, SK KOHTaKT
3 J€HAPUTHUMH KJIITHHAMU, KJIITHHAMH, SIKi HE
ekcrnpecyoTh Ha noBepxHi MHC-I (myxnunHi
KJIITHHH, KIITHHH, iHPIKOBaHI BIpycoM),
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ImyHnodenoTunoBa xapakTepUCTHKA

3B’S13yBaHHAM 3 IMyHOKOMIIJIEKCAMHU, a TAKOX
nij BriuBoM iHTepaeikinis (1JI): UI-1, 1JI-2,
JI-12, 1JI-15, 1JI-18, [JI-21. HK y crani
aKTHBaIil XapakTepU3yIOThcs 301NbIIEHHIM
piBHs ekcmpecii mapkepa — CD69 ta nigBu-
IMIeHO IMUTOTOKCHYHIicTIO [1, 4, 7,10].

Merta Hamoi poOOTH — BUBUCHHS B3a€MO-
3B 513Ky eKkcupecii moBepXHEBUX MapKepiB i
nutoTokcnuHoi aktusHOoCcTI HK mepudepuunoi
KpPOBi JIFOUHH.

METOJUKA

HocnigxyBanu renapuHizoBany kpoB 130
COMAaTHUYHO 370POBUX JKIHOK BIKOM Bijg 25 1o
45 pokKiB, MO NPOXOAMIU OOCTEKEHHS B
naboparopii imyHosorii 1Y ”IHcTuTyT neaiat-
pii, akymepcrsa i rinekonorii AMH Ykpainu”.
Bci xinku Oynu npoiHGopMoBaHi Ipo mpoBe-
JEHHS JOCIHIHKCHHSI Ta JaJu 3TOJY.

Ilpucomyeanns miwenet. Sk MileHb
BUKOpUCTOBYBasH NiHit0 K562 (cycnensiiina
KyJbTypa KJITHH €pUTPOMIi€NIONeHKO3y JI0-
nuau). KIIITHHY KyJIBTUBYBAIH Y CepeaOBHIII
RPMI-1640, sxe BmimyBano 10 % emoOpio-
HalnbpHOI Tens4oi cupoBaTku. 3a moby mo
nocranoBku HK-tecty, knituHu po3Boamiu 1/
1 CBIXKMUM CepeIOBHINEM s 3a0e3MeueHHs
norapudmiunoi ¢aszum pocrty. Jns tecty
KJIITUHY BiIMHUBAJIX Ta JOBOLUIN 10 KOHI[EHT-
pamii 5 - 10%Ma i MITHIH KHUBI KIITHHH
BiTanpHUM MapkepoM CFDA (xap6okcu-2,7-
nuxjopodayopeciiein aiamerar, mpu riapoisi
BHYTPIIIHBbOKIITUHHUMH ecTepazamu Gopmye
kapOokcupnyopecuein miamerar, AKUi 30aT-
Hui 1o ¢puyopecueniii). Yepes 30 xB MiueHi
KritTuHU Tpudi BigmuBaiu DPBS — ¢izioino-
riYHUM PO3YMHOM, 3a0ydepeHum docdarom
Hyns0exko («Sigmay,CIIA).

Buoinenns mononyxneapie nepugepuunoi

kposi (MIIK). 4 mn renmapuHizoBaHoOi mepude-
pudHOi KpoBi po3poguau 8 ma DPBS i
po3aiisaiu Ha rpaaieHTi migsHOoCTi Histopa-
que™-1077 (“Sigma”,CIIA) 30 xB ipu 400 g.
MIIK Tpuui BignmuBanu DPBS, nmigpaxoByBaiu
y kamepi ['opseBa Ta TOBOJHIIM 1O KOHIICHT-

30

pauii 3 - 10%wmxn y cepenoBumi RPMI, sake
BmimgyBano 20 % O6udayoi cUpOBAaTKU.
HK-mecm. MoHOHYKJIeapu KpoBi iHKyOy-
BaJU 3 MiUE€HOIO KJIITHHHOIO niHiew K562 y
crmiBBinuomenHax 20/1, 10/1, 5/1 ta 4 ron y
CO,-inkyb6aTopi(“Revco”, lllseiinapis).
ITorim gonasanu 10 Mka (5 Mr/mi) po3yuHy
Hoxuay npomigiymy Ta inkyOyBanu 20 XB npu
+4 °C. AnanizyBanu Ha npuinaai FACSCan
(“Becton Dickinson”, CIIA), (xkaiTuHH-
mimeHi, miueni CFDA, manu 3eneny, a
nepmoOinizoBani MmeptBi kxitunu (PI7) yepBo-
HY ¢uroopecueHniio). PiBeHb CIOHTaHHOTO
Ni3ucy KIAITHH-MimeHed (0e3 momaBaHHS
MOHOHYKJI€apiB) CTAaHOBUB He Oinpuie Hixk 5%.
Busnauenns excnpecii nogepxnegux
mapxepie na MIIK. o 200 mMkn renapuHi-
30BaHO1 KpoBi mogasanu 2 - 103 kmitun K562 i
2 ma RPMI-1640. Ilicns inky6arii 20 rox
nentpudyrysanu (5 xB 1500 xB™'), BinOupanu
CylepHAaTaHT Ta MITHUJIH KJIITHHH MOHOKJIO-
HAJILHUMU aHTUTLIAMU. Y AOCHii BUKOPHCTO-
ByBaJII MOHOKJIOHaJIbHI aHTUTiNa (“Becton
Dickinson”, CIIIA), cnenudiyuHi 10 TOBEpXHE-
Bux mapkepis: HLA-DR-FITC,CD62L-FITC,
CD4-PE, CDS8-PE, CD3-PE, CD69-FITC,
CD69-PE, CD56-PECy5,CD158-FITC,CD95-
FITC. Ilicna 40 XB epUTPOUUTH Ni3yBalH
Lysing Solution(“Becton Dickinson”, CILIA)
ta BinmuBanau Cell Wash (“Becton Dickin-
son”, CIIIA). Anaxiz 20000 nimponuris
npoBoguiu Ha npunani FACSCan (“Becton
Dickinson”, CIIIA). Bu3sHadanu ekcmpecito
nosepxHeBux MapkepiB CD56,CD62L,CD69,
HLA-DR, CD158, CD95 na nmonynsauisx HK
(CD16'CD56"CD3-), CD3, CD4, CDS, CD69
Ha nonysauisx T-nimpouuris (CD3*CD4*CD8-
ta CD3*CD4-CD8") ta CD56, CD3, CD69,
CD62L na nonynsauii HaTypalbHUX KIJIEPHUX
T-xnitun (HKT) (CD8*CD56"CD3"). B
OKpEeMOMY JIOCIIiJli KpOB iHKYOyBaJH 3 JIiHI€IO
K562 y pi3HUX CHiBBIIHOIIEHHSX Ta Y Pi3HUH
MNpPOMiXOK yacy abo CTUMYJIOBAaIU KJIITHHHU
akTuBatopom mpoteinkinazu C 4B-popbon
123-mipucrat 13-aneratr (PMA).
PesynbraTu gocnigxeHs mijgaBany Bapia-
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ImyHnodenoTunoBa xapakTepUCTHKA
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Puc. 1. 3minu excnpecii HOBepXHEBUX MapKepiB Ha HATYpaJbHUX KUIEPHHUX KIiTHHAX 70 (1), micis akTUBaLii 9y TINBOIO
ninieto K562 (2) ta ®DMA(3): I - CD69, 11 — CD94, III -HLA DR, IV — CD158a, V — CD27, VI - CD95, VII - CD62L

Buginenux MIIK 3 uytnuBoro niniero K562.
OTpuMaHi pe3yJIbTaTH LIIOCTPYIOTh HAasB-
HicTh GyHKIioHanpHOTro Myny HK, 3patHoro o
aKTHUBAIi Ipu CTUMYILAIIT JiHiero K562, 1 axwit
CTaHOBHTH y cepeaHboMy 50 % Big yciei
monynsanii. 3 iHmMoOTro 00Ky, JOCHUTH BEJIHKa
yactka HK, 1o nupkyooTs y nepudepudaHin
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KpOBi, HE poO3Mi3Ha€ el CUTHAJI i HE aKTH-
BYETHCS TIPU B3AEMOJIiT 3 YYTIUBOIO KIITHH-
HOO JiHieo K562.

CrnonTaHHa ekcmpecis (0e3 momaBaHHS
kimiTuHHOT TiHIT K562) akTuBaniiiHuX Mapkepis
CD69, HLA DR, CD95 na mosepxui HK, ne
kopentoBana 3 HK-murtorokcuunicts. Excrpe-
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15
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Puc. 2. 3anexHicTb excrpecii panHboro Mapkepa aktupanii CD69 Ha HaTypanbHUX KiJISpHUX KJIITHHAX BiJ TPUBAJIOCTI
cTUMyIsIIiT yyTiuBoto Jiniero K562 (a) Ta Bix cniBBigHOUICHHS KibKocTi epekrop-mimens (K562/HK, 6)
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cigs HLA DR i CD95 micns crumynsanii
YyTIWBOIO MIIICHHIO TAaKOX He OyJia MoB’si3aHa
3 HK-urorokcuunictio. [Ipore BigcoTkoBUM
BMicT KJIiTHH, o HaOynu CD69*-dpenoTumy
Mmicls CTUMYINANIl KIITHHHOK INiHiero K562,
kopentoBaB 3 piBHeM HK-nuToTOokKcMuHOCTI
(P<0,05, r=0,6). IIpu po3noxineHi 3pa3kiB Ha
rpynu 3 HiABUILEHOI Ta HopMmalbHOor HK-
HUTOTOKCHUYHICTIO, 3’ ACyBaNocs, o eKcIpe-
cist Mapkepa aktuauii CD69 micis ctumynsiii
y rpyni 3 migsuuienoro HK-aktuBnictio Oyna
BUILOI0 MOPIBHAHO 31 3pa3kaMu, 10 MajH
HopmaneHny HK-murorokcuunicts (P<0,05).
Ile cBiguuTh mMpo Te, MO 3MiHU eKcmpecii
CD69, npsimMo moB‘s3aHi 3 GyHKIIOHATBHOIO
IIATOTOKCHUYHOK akTuBHIcTIO HK.

CD62L excupecoBana Ha HK, 3abe3neuye
anresiro g0 eHjpoTeniro Ta mirpanito HK mo
BTOpPUHHHX JiMpoigHux opraxis [12, 14]. Hamu
OyJ0 BUSABIEHO, IIO 3AaTHICTH O aKTUBaILil
i BILIMBOM CTUMYJAIi] kiiTuH K562, moB’s-
3aHa 3 ekcrnpeciero CD62L na moBepxui HK
(puc. 3). 3naTHICTH A0 aKTUBAIliIl MAIOTh JIUIIE
HK, 3 HU3BKOIO HIUTBHICTH 200 BiJICYTHICTH
excupecii CD62L na moBepxHi. Ecnpecis
CD69 wa HK micns aktuBanii obepHEeHO

%
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701
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304
201

10 4

0

npomopuiiHo 3anexuTth Big Takoi CD62L.
MoxnuBo, HK, ski MatoTh BUCOKY IIITBbHICTH
excrupecii CD62L ta Huspky — CD69, cupsimo-
BaHlI Ha Mirpaniloo y BTOPUHHI JiMpoigHi
opranu, abo MarTh iHIYy QYHKIi0 i TOMY He
BiJIIOBiIalOTh AKTHUBALi€l0 HAa iHKyOyBaHHS 3
Yy TIMBOIO KJIITHHHOIO JIiHI€IO.

BaxnuBo BingMiTUTH, 1m0 NpHU iHKyOamii
NiMQPOUHUTIB 3 BUCOKOUYTIAUBUMHU KIITHHAMH—
Mimenamu aiasg HK (nimis K562), migsu-
nryBaacs eKclpecis akTHBalliiHUX MapKepiB
1 3HMXYyBajlacsi — iHri0ITOPHUX pEeUEenTOopiB
takox Ha monynsanii HK T-xmitun (HKT), i
Malike He 3MiHIOBasacs Ha T-nimponuTax
(CD3*CD4* ta CD3*CD8"). Pi3Hi 3a oHTOTe-
HETHYHUM NOXo/KeHHsAM monynsanii HK
(CD16"CD56*CD3") i HKT-kaitun (CD8”*
CD56" CD3") neMOHCTPYIOTh QYHKLIOHATBHY
«KOHBEPTEHI[10» (CXOXICTh) MO0 aHTUTCH-
Hecnenndiunoi akTuBauii (IUB. Ta0IULIO).

Crumynsauis HK wyTtnuoroniniero K562,
aKTHBYE€ iX OO Ji3MCy KJIITHH-MilleHEH i
NPU3BOAUTH 10 MOSBU Ha MOBEPXHI Mapkepa
CD69. Excnpecis CD69 na HK, micns ctumy-
NS1iT 3’ ABASETHCA JIUIIE Ha MEBHIN 1X cyOmo-
NyJsdii, po3Mip HbOTO MyJy acouiioBaHUM Ta

0 2 4 6

8 10 12 14 %

Puc. 3. Kopemnstuii BincoTka ni3ucy KiliTHH-MileHel npu cniBifgHomenHi 20:1 i BiCOTKa HaTypaJbHUX KIJIEPHUX KIITHH
(HK), sixi excripecytoTs paHHiit Mapkep aktuBauii CD69 nicns akrusanii
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ImyHOGeHOTHIIOBA XapaKTePHUCTUKA
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Puc. 4. Excnpeciss paHHROTO aKTHBAI[iIHHOTO Mapkepa
CD69 na HaTypalbHUX KIIEpHHUX KJIITHHAX, AKi He
excrpecyioTs Monekynu aaresii CD62L (1), 3 Hu3bKoIo i
BHCOKOIO IIINTBHICTHIO (2, 3 BIAMOBIIHO) Michs aKTHBAMil
YyTJIMBOIO KIITHHHOM JdiHieto K562. *P<0,05 nopiBHAHO

3 KOHTpOJIEM

B3a€EMHO KOPEIIE 3 MUTOTOKCHUYHOIO aKTHB-
Hictio HK. ®enorun HK, B sikoMy KiIiTHHH
3aTHI 10 aKTUBAaIil Imicias B3aeMoAil 3 JIIHIEI0
K562 xapakrepu3y€eTbCsi BHCOKOIO IIITBHICTIO
ekcrpecii CD69 Ta HU3bKO ab0 BiACYTHICTIO
ekcmpecii CD62L.

Y Hamriii po6oTi BriepIie npoieMOHCTPOBAHO
CKIIaiHy (GYHKIIOHATBHO-TIONYIAMIHHY CTPYK-
typy HK nepudepuunoi kposi monuan. Mox-
JIMBAUM MEXaHI3MOM aKTHUBHOCTI IUX KJIITHH €
HasBHICTh (PYHKI[IOHAIBHUX MOMYJISALIH, crieiia-
NMi30BaHHUX JI0 BUKOHAHHS KOHKpeTHHX (izio-
NOoTriYHUX QyHKITiH.

BUCHOBKH

1. Monynsauii HK i HKT-kniTuH aeMOHCT-
PYIOTh (PYHKIIOHATBHY «KOHBEPTEHIIII0Y» 1010
aHTUTeHHeCTeU(DiuyHOT aKTHBAIIIT.

2. Excnpecis paHHbOTO aKTUBaIiHHOTO
Mapkepa CD69 BHACHIIOK aKTUBAIIT BUIJISAE
¢yHknioHanpHy nomyisniro HK, mo nesHum
YUHOM penpe3eHTy€e GYHKIIOHATLHUHN CTaTyC
MOMyNsiiii Ta JOCTOBIPHO KOPENIE 3 IX
OUTOTOKCHUYHICTIO.

3. IMonynsmis HK, oo 3qarHa 1o akTuBarii
BHACJITOK CTUMYIALIT KaiTHHHOT niHiT K562,
XapaKTepHU3y€EThCsl HU3BKOIO IMIIBHICTIO abo
BiJICYTHICTIO eKcmpecii MONeKylIHu anaresii
CD62L Ha nmoBepxHi KJIITHH.
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NMMYHO®EHOTHUIIOBAA
XAPAKTEPUCTHUKA JABYX
OYHKIIMOHAJIBHO PA3HBIX
CYBIONYJISAIUN HATYPAJIBHBIX
KAJUIEPHBIX KJIETOK NEPUGEPUYECKON
KPOBH YEJIOBEKA

Y comMaTudecku 370pOBBIX JKEHIIMH H3y4alld UMMYHO-
(heHOTHITYECKUE CBOMCTBA HATYPAJIbHBIX KWIUIEPHbIX KJIETOK
(HK) nepudepuueckoit KpoBU mociie UX CTUMYJISALUH C
HoMouibio kneroyHoil siuauu K562 (muHus spurpomueno-
neiiko3a 4enoBeKa, KJIETKH KOTOPOH He 3KCIPECCHPYIOT
MoJiekyly ructocoBmectumoctd — MHC I u sBastores
BBICOKOUYBCTBUTENIbHBIMU MUIIEeHAMHU 111 HK-kmerox).
HaGnronanu noBsIeHHe ypoBHs 3Kcipeccun MapkepoB CD
(ot anrn. cluster of differentiation — Mapkepsl KJICTOUHOI
noBepxHocTH JeikoruToB): CD69 (paHHNMI MapKep aKTHBALUN),
HLA DR (monekyna riaBHOTO KOMILIEKCA THCTOCOBMEC-
tumocti Il tuna), CD95 (FAS-npoTenn) u cHuXeHUE ypoBHs
skcrpeccun CD62L (monexyna anresun). HK, kotopsie
skcnpeccupoBan CD69, ocie akTuBaruu Ob1UI10 He OobIIe
60 % (50,0%=1,7%). VX unciio He U3MEHSIIOCH TP CHIKSHUN
COOTHOIIEHHS 3Q(HEKTOp — MUILIECHb M YAJIUHEHUH BPEMEHH
nHKyOanuu. [Tokasano, uto ypoBeHs 3kcnpeccun CD69, B
OTJIMYHME OT JPYTHX MapkepoB, Ha akTuBHpoBaHHbIX HK (mocne
CTUMYIISILIMH KJIeTouHOH tnHun K562) koppenupyeT ¢ ypoBHEM
mmrotokcnuHocti HK. Taroke o6HapykeHo, 4TO CIIOCOOHOCTh
K aKTHBALUM 110 BO3ACHCTBHEM CTUMYIALUM JuHUEH K562
cBs3aHHa ¢ ytpaToil CD62L Ha mMOBEpPXHOCTH KIETOK.
CrocobHOCTE K akTuBauuu uMeror auinb HK ¢ Huskoi
TJIOTHOCTBIO MJIM OTCYTCTBUEM 3KCIIPECCUU MOJIEKYIT a[ire31U
CD62L. Mbl noka3anu, 4To HHKyOaIus ¢ KIETOYHOU JINHHEH
K562 nossimaer yposens 3xcrpeccun CD69 Ha Oonblueii yactu
nonynsauuu HK, uncinennocts CL69'-kneTok, KOTOpbIe
skcnpeccupyor CD69, koppenupyer ¢ HHTOTOKCUYHOCTBIO
HK.

KinrodeBble cinoBa: HaTypalbHblE KUIJIEPHbIE KIETKH,
aKTHBAIlMOHHbIE MapKePhl, IMTOTOKCUYHOCTh HATYPaJTbHBIX
KHJUIEPHBIX KIIETOK.

B.V. Donskoy, V.P. Chernyshov, D.V. Osypchuk

THE IMUNOPHENOTYPIC CHARACTERISTICS OF
TWOFUNCTIONALLY DIFFERENTNK CELL‘S
SUBPOPULATIONS IN PERIPHERAL HUMAN
BLOOD

NK cell cytotoxicity and immunophenotypic characteristics
of activated natural killer (NK) cells after co-incubation with
K562 target cells in women were investigated. An increase in
CD69, HLADR, CD95 expression on target-activated NK
cells was demonstrated. Conversely, CD62L expression in
NK cells after activation was decreased. The results showed
that only a part of NK cells after incubation with K562, be-
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came CD69 positive. Moreover, even after lowering of “efector
- target ” ratio and extensions of time of stimulation, the amount
of CD69+NK cells did not exceed 60% (50%=+1.7%). Expres-
sion of CD69, CD95 and HLADR on NK cells before co-
incubation didn't correlate with NK cytotoxicity. However,
size of population of activated CD69+ NK cells (after stimu-
lation) was correlated with NK cytotoxicity. We also found
that the activation capacity after cocultivation with K562 cells
is related to loss in CD62L on NK cell's surface. Only CD62Lr<
and less CD62L"*NK cells had the ability to be activated with
K562. In conclusion, we demonstrated that incubation with
K562 target cells enhanced the expression of CD69 on the
major part of NK cell population and the size of CD69+NK
cell population is strongly correlated with NK cytotoxicity.
Key words: natural killer cells, markers of activation, NK
cell‘s cytotoxicity.

Insitute of Pediatrics, Obstetrics and Gynecology of AMS of
Ukraine, Kyiv
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VAK 16.155.33-001-097

M.E. BapinoBa, B.M. €ascbkuii, E.®. bapinos, O.M. CynaeBa

DYHKIIOHAJIbHA AKTUBHICTH MOHOLUTIB I MEXaHIi3MHU
BHYTPIIIHbOKJIITUHHOI PeryJasauii IHAynuoe1bHol
NO-cuHTa34 B IMHAMIlli PAHOBOIO MIPOLIECY

Bueuanu 3axonomiprocmi i mexauizmu pecynayii akmuenocmi inoyyubensunoi NO-cunmasu (iNOS) 6
Monoyumax-maxkpogazax y ounamiyi panogoco npoyecy. Ponv enympiunbokniimunuux cueHaibHux
cucmem y mooyaayii akmusnocmi iNOS monoyumie nepughepuunoi kposi 22 xeopux 3 mpasmamuiHumu
panamu KiHYi6oK AHARI3Yeanu Memooom iHeibimopHozo ananisy in vitro. Ilokazano, wo 3 1-i 00 3—4-i
000U parHo8020 npoyecy nidGUWYEMbC OA3ANbHA U CIMUMYIbO8AHA NINONOLICAXAPUOOM NPOOYKYIs
oKCUdy azomy, akmugHicmov S-1inookcucenesu ma gocgoodiecmepazu. AKMUGHICMb YUKIOOKCULEHAZU
ma npomeinkinaszu C 3pocmanu uepes 3 00ou, csaeanu makcumymy uepez 7—10 0i6 nio uac gopmyearnns
epanyaayit ma enimenizayii panosoi nogepxui. Akmuenicme npomeinxinazu A, wo npueniuygana
iNOS, 3pocmana 3 7—10-i 0obu 3 maxcumymom uepes 14 0ib, wo cynposooNCy8anocs aKkmusayicio
apeinasu-1. Omowce, MOHIMOPpUHZ CMAHY PI3SHUX JAHOK CUCMEMU 6HYMPIUWHbOKAIMUKHOI CucHAi3ayii
Moodice 8UKOpUCIOBY8amMuUCcA 015 0iacHOCMuUKY U Kopekyii nepebicy panosozo npoyecy.

Kniouogi cnosa: panosuii npoyec, monoyumu-maxkpogaeu, inoyyubeavna NO-cunmasa.

BCTYII

XapakTep 1 BHpPa3HICTh 3amalieHHs, HOTO
¢das3HicTh 1 pe3ynbpTaT BU3HAYAIOTHCS KOMOI-
HAIll€}0 KIITUHHHUX €ICMEHTIB, IXHIM KilbKiC-
HUM BiJHOIIEHHSAM 1 QyHKI1OHATbHOIO aKTHB-
Hictio [9, 11]. Knacuuaumu perynstopamu
pPaHOBOTO TpOIECY BBaXKAITHCS Makpodaru
[8, 16]. OcTaHHI € NpOAYLEHTaAMHU IITUPOKOTO
CHEeKTpa IMUTOKIHIB, XeMOKIHIB, aKTUBHUX
paguKkaliB KUCHIO, OaKTepUIUAHHUX OIiNKiB,
MOAYISATOPIB 00’€My Ta XiMIYHOTO CKIamy
MIDKKIITHHHOT pedoBUHHU [6, 14]. 3HaunMicTh
nux (GakTiB JJs 3’sACyBaHHS MeXaHiI3MiB
ayTOXPOHHOCTI PaHOBOTO MPOIECY CKIAJHO
NEepeOoLiHUTH, IPOTE A0 CHOTOJHI HE BAANIOCS
HaOJIM3UTHCS 10 3’ sICyBaHHS NPUYUH i1 Mexa-
Hi3MiB PO3BUTKY XPOHIYHUX PaH i MOPYIIEHHS
3aro€HHs Ae(eKTiB MKipu i cIu30BUX 000J10-
HOK [9, 16, 17]. [Tonepenni Mopdosioriyui ta
IMYHOIMTOXIMIYHI JOCIIJP)KEHHS paH WIKipH
BUKJIMKAJIM HU3KY NUTaHb LI0J0 CTPYKTYPHO-
(GyHKIIOHAIBHOT'O CTaHy caMe Makpodaris, ki

KOHTPOJIIOIOTh (Pa3HiCTh mepediry paHoOBOTO
npouecy [3, 11]. BpaxoByroun HEIOCTAaTHIO
iHQOPMATUBHICTh MUTOJNOTIYHUX TOCHTIIKEHb
«BiIOUTKIB» PaHOBOI MOBEPXHI 3 MO3UIIi
aHani3y MexaHi3MmiB 3abe3medeHHs Oioyo-
rivaux edekTiB Makpodaris, IOIIIBHOK €
OI[iHKa METO000II13MYy KIITHH-TIOTIEPETHUKIB —
TOOTO MOHOUUTIB MepupepuIHOi KPOBi, TUM
OlnbIne, M0 B HUX JETEPMiHOBAHI MIIAXU Ta
MeXaHi3MH peaji3alii CUTHaIiB 3 peenTopiB
10 CHUCTEMHHUX perynsTopis [2, 13, 24].
BukopucTtaHuii 3 1i€l0 METOK METOJ 1HTi0i-
TOPHOTO aHali3y aKTUBHOCTI KJIITHH in Vitro
Jla€ 3MOTY 3MOJICJIIOBAaTH CTAaH MOHOIUTIB-
Makpodaris y pani. Kpim Toro, Takuii miaxiza
3a YMOB MOpYIEHHS mepediry paHoOBOTO
nponecy (XpoHIYHI paHU, CHHAPOM Jiale-
THYHOI CTOIH), A€ MOKJIHMBICTh BCTAHOBUTH
MPOBiJHI MATOreHETHYHI MeXaH13MHU QYHKIII0-
HaJIbHOT HEJOCTATHOCTI MOHOIIMTIB-MaKpO-
(dariB y KO)KHOMY OKPEMOMY BHIIAJIKY, CIIPOT-
HO3yBaTH 1X BiAMOBIIb Ha MOAYJISIII0 PI3HUX
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CUTHAJbHUX CUCTEM 1 pO3poOUTH minmecups-
MOBaHi IUISIXH KOPEKILii Ik QyHKLiT KIITHH, TaK
i paHoBoro mpouecy B mimomy [2, 10, 13].
Bigomo, mo npoaykiis NO BHacIiJoK akTHBa-
uii inpynubensnoi NO-cuntaszu (iNOS) y
PI3HUX KIITHHaX € NPOBIIHUM MEXaHi3MOM
PO3BHUTKY 3amajeHHs Ta HacTynHoi penapamii
paHu, a TinmepakTUBHICTH a00 MpPHUTHIYEHHS
iNOS mononuriB-makpodaris acouiioBane 3
au3pereHepamieto pad [2, 15]. AHani3 npudyuH-
HO-HACJiIKOBUX BiJTHOCHH y 3MiHi aKTHBHOCTI
iNOS ycknagHIO€ThCS MHUPOKUM CHEKTPOM
IHOYKTOPiB PepPMEHTY, IKHH BKIIIOUAE JIITTOMOITi-
caxapug (JIIIC), intepdepon Yy, nmpo3ananbHi
IUTOKIHU, KOMIUIEMEHT, iMyHOTIIOOYmiHu [4, 11,
20]. Bizomo, mo excnpecis iNOS ctumy-
JIOETHCS 32 YMOB IHAYKLil OKCHIATHBHOTO
cTpecy MiJ BIJIUBOM OpaauKiHIHY Ta CEpOTO-
HiHYy, aKTUBalii aHT'10TEeH3MHOBUX i aJgpeHo-
peuenrtopis Tomo [1, 9]. OnHak ocTaro4yHa
BiZMOBiAbF MOHOIUTIB-MaKpodariB Ha peryns-
TOPU BU3HAYAETHCS HE TUIBKHU X CIIEKTPOM 1
CCHCUTHBHICTIO PELENTOPiB, aje W cTaHOM
CHUTHAJIBHUX CUCTEM (30KpeMa, CepUH-TPEOHI-
HOBHUX KiHa3, pocdoniectepas), Bmictom Ca?*
Ta CHiBBIIHOMIEHHSM MeTaboJiTiB apaximo-
HoBoi kucnotu (AK) [6, 23]. BcranoBiieHo, o
AK Ta ii MeTa0oNiTH MOXYThH BILIMBAaTH Ha
akTuBHIicTh Ppochoninasu C [8, 16], aneninar-
nuknasu [6], ryaninarnukmaasu [10, 14] Ta
Bmict Ca*" [12]. B cBor uepry, akTuBaiis
npoteinkiHazu C (IIkC) iHgyKy€e BUBITbHEHHS
ta Metabonizm AK y pi3HUX momynsamisx
MOHOUHMTIB-Makpodaris [18, 21]. Baxnusa
pons TAM® i nporteinkinazu A (IIxA)
JIoBeAeHa B peryisiuii npomidepanii i cexpenii,
CKOpOUYEHHS i MeMOpPaHHOTO TPaHCIOPTY,
HelpoTpaHcmicii Tomo [9, 16]. Byno BctaHOB-
JIEHO, IO BIUIMB HAa BHYTPIIIHBOKIITUHHUH
BMicT tAM® xapakTepHHH OIS AEIAKUX
ropMoHiB i meniatopis [5, 17]. Cuig migkpec-
JIUTH, IO CUTHAIbHI CUCTEMH iIHIYKYIOTh Pi3Hi
Mop(doreHeTUYHI NMPOIECH ITiI 4aC TOEHHSA
panu [16]. Tak, cyniuHHa peaxuis Ha yLIIKOA-
JKeHHS Ta iIHQinpTpanis JeHKOIUTaM1 BU3HA-
JaeTbCs iHAYKIliero Metabonizmy AK; 30kpe-
Ma, OamaHc MiX pi3HUMH ii MeTaboTiIYHUMH
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HUISIXaMU AeTepMiHy€ BUPA3HiCTh OKCHUIATHB-
HOTO CTpecy, aaresir, Mirpaimito ta (aroiu-
TapHy aKTUBHICTb HEUTPO(]iniB 1 MOHOIUTIB-
makpodaris [6, 18, 22]. AxrtuBanito [IxkC 3a
¢131070T1YHUX YMOB OB’ SI3yIOTh 3 IHTEHCHUB-
HicTIO 3amanpHOi iH}iNbTpamii paHu MOHO-
nuTaMu-MakpodaraMmu, mpoiecaMu aHriore-
He3y i popMyBaHHS rpaHyIsIUiiiHOT TKAHWHHU,
npouidepanii Ta Mirpanii KepaTHHOLMTIB, a 3a
YMOB MaTOJIOTii — 3 pO3BUTKOM aHriomarii ta
NOpYIIEHHSAM iMYHOJOTi4YHOT PEaKTHBHOCTI
[21]. Ilpoaykiisi KOMIIOHEHTiB MiXKJIITHHHOI
pedoBuHH Ta QiOpusoreHe3 cupsKeHi 3
aktuBainiew [IkA, sska KOHTPOIIOE (YHKIIIO-
HaJlbHY aKTUBHICTH QiOpobnacTiB i omocepen-
KOBaHO 4epe3 eHporenianbHy NO-cuHTa3y
(eNOS) 3abe3neuye BiZHOBIIEHHS (QYHKIIO-
HaJIbHOTO CTaHy €HJIOTEeINil0 Ta aHriorenes [9,
17]. Ockinbku BazoTponHi edpektu NO Ha
npoteinkinazy G € qI’' M®d-3anexHuMH, TO
Ba)XKJIMBO IMpOaHali3yBaTH JIMITYIOUy JaHKY
BMiCTY UMKJIYHUX HYKJICOTUiB — AKTUBHICTh
docdoniecrepas (OHAE) [15, 19]. Ha xains, y
JIiTepaTypi HEAOCTaTHHO (PAaKTiB MOJ0 BiHO-
CHH NEepepaxoBaHUX €JIEMEHTIB CHUTHaJIbHUX
cucteM 3 iNOS, aka mo cyrti BinoOpaxae
npo3anaibHy aKTHUBALil0 MOHOLHTIB-MaKpoO-
¢aris [10, 15]. B inTepupeTauii uboro 38’ 513Ky
TaKOX CJIiJ] BpaXOBYBaTH PEUUNPOKHICTH
B3a€EMUH — 3 OTHOTO 00Ky, pa3HICTh paHOBOTO
npouecy 3aleXuTb BiJg QYHKIIOHAJIBHOTO
crany Mmakpodaris, a 3 iHWOro — GeHoTun
MOHOILIMTIB IPH iX TpaHchopMmaii B Mmakpodaru
BU3HAYAETHCS MIKPOOTOUEHHSIM Yy caMiil paHi.
OcTaHHE IeTepMiHOBAHE HE TiIbKH €()EeKTHB-
HICTIO 3aMajgbHO-peNnapaTUuBHOTO MPOLECY, alie
3arajibHOI0 peakli€l0 OpraHi3My Ha yUIKOJ-
)keHHs [2, 3, 12, 13].

Merta Hamoro AOCHIJKEHHS mojsArana y
BCTAHOBJIEHHI AEAKMX 3aKOHOMipHOCTEH Ta
MexaHi3MiB perynsanii aktuBHocTi iNOS
MOHOLMTIB y pi3Hi ()a3u paHOBOTO MPOLECY.

METOJAUKA

[IpoaHanizoBaHO pe3ynbTaTH Mepediry paHo-
BOTO Ipoiiecy y 22 yMOBHO 3JJ0POBHX Malli€H-
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TiB i3 TpaBMaMu KiHIiBOK BikoM Big 30 10 48
pokiB. XBopi 00CTEXKEHI MPU HAJAXOIKCHHI B
cranioHap, uepe3 3—4 go6u, 7-101 14-18 1i6
miciig rocmitanizanii. Kinituau Buginsiud 3
nepupepuIHOi KPOBi METOJAOM I'PAliEHTHOTO
nentpudyrysanns (Histopaque, r =1,077
r/cm?). MoHouuTH BigMuBamu 3a0ydepeHum
i3oToHiuHUM po3unHoM NaCl i pecycnen-
JqyBajau y 0e3CHpPOBATKOMY KYyJIbTYpPalbHOMY
cepenoBumi RPMI-1640 (ICN). OctanHe
MicTuio 80 MKIr/MIJI reHTaMiuuHy, 2 MMOJIb/J
L-rnmyraminy ta 10 mmons/n HEPES. IIpu-
JIUATLTI 0 TUIACTHKY KJIITHHU BUILISITA Ticis 3
roJ iHkyOanii B nyHkoBomy muanmreti («Flow
Lab») 3 Bukopucrannsam CO -inkyOaropa [2].
CynepHaTaHT BHAAJSIN, JIYHKH TTPOMUBAIH
JIBa pa3u 0€3CHPOBATKOBUM CEpPEIOBHUIIEM
RPMI-1640. Knituau 3 po3paxyHky 10° Ha
JYHKY MOMIiImanu B 96-TyHKOBUN MIAHIIET Y
200 mxn cepenosumia RPMI-1640 i3 3a3naue-
HUMU BHIIe go0aBkamu U 5%-10 emOpio-
HaJbHOIO TEIA4Y0I cupoBaTkoio [5, 13]. B I
cepii BuBuanu xkonueHTpanio NO B cynepHa-
TEHTI MOHOIIHTIB 32 TAKOI CXEMOIO: Y KOHT-
ponpHil (1-# nyHIi) npoBOAMAM iHKYOamio
MOHOILMTIB 0€3 J01aBaHHs OyAb-IKUX MOIYJIs-
topiB i JIIIC (BuxinHuii piBeHs), B 2-i qyHII
kaitTuau ctrumynawosanu JIIIC (0,3 Mkr/mi;
E.coli ¢pipmu “Calbiochem”, CIIIA) [5]. B 3-
TIO Ta 4-Ty JYHKM BBOAUIH CTUMYIATOP 1
cenekTuBHUM iHridiTop iNOS: L-aprinin — 200
MEMoOIb/1 # NG-(1-Immunoethyl)lysine (L-
NIL) — 30 mMmxMoab/n BiamoBigHo. B 5-1y
JYHKY JIOJdaBalW CEJICKTUBHHUMU 1HTi0iTOD
aprinasu-1 — L-vopmnBainin (5 mmouns/n) [20].
MMicas inky6anii npotsarom 24 rox npu 37 °C
y atMocdepi 3 5 % CO, ananizyBaau npoayx-
mito NO makpodaramMu 3a HaKOMUYCHHSAM Yy
KyJbTYpalbHOMY CE€pEeIOBUIII HITPUT-10HIB
(NO,). s uporo 100 MKJI KyIbTypanibHOTO
CepeloBUINA NEPEHOCHIIHN B TYHKY 96-JIyHKO-
BOT'O IUIaHIIETA Ta HOCIIAOBHO goxaBauu 100
MK 1,5%-ro po3unny cyiabdoHinamigy B 1 N
HCI, notim 100 Mk 0,15%-ro po3unny N-(1-
HadTUN)eTUIeHIaMiHy. [HKyOaI1lio mpoBo UM
15-30 xB mpu KiMHaTHiil Temmeparypi #
aHaNi3yBaju ONTUYHY I'ycTURY pu 540-570
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HM Ha CD-56 [5]. V Il cepii npu nocaimxeHHi
MOJICKYJASIPHUX MeXaHi3MiB Monyisiii iNOS
KJIITHHU monepeaHbo iHkyOyBanu 30 xB mpu
37 °C y armocdepi 5 % CO, 3 inribitopamn
PI3HHX JIaHOK CHCTEMH BHYTPIIIHbOKJIITHHHO]
CUTHaNi3alii y TaKUX CTaHJAPTHUX KOHLEHT-
pamisax: craypocnopuH (iarioitop [TkC) — 500
HMonw/1; H-89 (iuribitop [1kA) — 20 MkMoIIB/I1,
HopaurigpoyperukoBa kuciora (HIJJVK,
iHri0iTOp S-;MinmokcureHasn) — 10 MKMOJB/1,
iHTOMeTaIuH (HeCeIeKTUBHUM iHT101TOp IUKIIO-
okcureHas) — 10 Mmxwm, Teodinin (iariditop GJE)
— 5 mkMmoxas/n [5, 6, 22]. IloTiM y nyHKH
nonasanu JITIC i mponoBxyBainu iHKyOaIio
MOHOIIUTIB NpOTAroM 24 rof, micias 4oro
nocaikyBand BMicT NO 3a onMcaHUM BHIIE
MPOTOKOJIOM. Y KOHTPOJBHY IpyIly OyIu BKIO-
yeHi 10 mpakTHYHO 3J0POBHX YOJIOBIKIB 1 )KiHOK.
OTpuMaHi pe3ynbraTi 00pOOJISIIM CTATUCTHIHO
3 BUKOPUCTAHHIM apaMeTPUYHUX 1 HelapaMeT-
pUYHHX KpHUTepiiB y mporpami MedStat [7].

PE3VJIIBTATHU JOCJILIKEHHSA

CrangaptHa go3a JIIIC (0,3 mkr/mi) in vitro
30inpmyBana nmpoaykiito NO B cynepHaTaHTI
MOHOIUTIB 310poBUX oci6 (Ha 88,2 %,
P<0,001) mopiBHSHO 3 BUXIAHUM piBHEM
(Tabmuus). JonaBanus L-aprininy nmpoaeMoH-
CTpPYBaJo ACLIO MEHIIE MMiABULICHHS CHUHTE3Y
NO (Ha 59,65 % nopiBHAHO 3 BUXIJHUM
piBHem; P<0,01), mo moxe OyTH HACIiIKOM
(YyHKIIOHYBaHHS aJIbTEPHATHBHUX ILIAXiB
yrunizanii L-aprininy, Hampukiang aprigaszu-1,
NPUTHIYEHHS SIKOT JeII0 MiABUIIYBaJIO MPOAYK-
110 HITPUTIB MOHOIIMTAMHU. [liATBEpAKECHHAM
npesantoBaHHsA akTuBHOCTi iINOS Hag aprina-
3010-1 B MOHOIUTAaX 3J0pOBUX 0cid Oynm
pe3ynbTaTH BUKOPHUCTAHHS CEICKTHBHOTO
inrioitopa iNOS. OcTraHHili NPUTHIYYBaB
npoaykiito NO B 1,83 paza (P<0,001) nmopis-
HSHO 3 BUXIOHUM piBHeM. [Ipudomy pizHHIA
M1 a0COTIOTHUMH BEIUYUHAMH NpoayKiii NO
Npu po3ninbHii iHkyOanii MoHouTIB 3 L-ap-
rigigom 1 JITIC (6nu3bsko 20 %) CBIAYUTH PO
BHCOKY YyTJINBICTh MOHOIIUTIB 10 KIIACHYHOTO
CTUMYJIATOpPa IXHBOI AaKTHBHOCTI — OakTe-

ISSN 0201-8489  ®izion. ocypn., 2011, T. 57, Ne 1



M.E. BapinoBa, B.M. €xabcekuii, E.®. Bapinos, O.M. Cynaepa

piansuoro JIIIC. Pesynbratu iHriGiTopHoro
aHalli3y Aajld 3MOTY OLIHMTH ydyacTbh Ta
e(heKTH pi3HUX MeiaTOPiB 1 TPAHCAYKTOPIB Y
peanizanii Bnnusy JIIIC Ha ekcnipecito iNOS.
Busnaueno, mo aktuBauis ekcrpecii iNOS npu
inkyo6arii i3 JITIC ricHo moB’s3ana 3 meTabo-
nizmom AK. BBeneHHS B cycHmeH3il0 KIITHH
iHTi0iTOpiB S-mimookcurenasu (5-JIOT) i
nukaookcuresasu (LIOI') cynposomxyBanocs
npuraiuenssm JIIIC-ctumynboBanoi mpoxyKiii
NO - na 26,73 (P<0,01) i1 20,3 % BignmoBigHO
(P<0,05). Menw 3naunmum 0yB BruB I1kC i
®NE — ix iHri6iTOpH 3MEHUIYBAJIH aMILTITy 1y
JITIC-cTuMynboBaHOT MPOAYKIil HITPUTIB Ha
13,371 11,63 % Bignosiguo (P<0,05). Buko-
puctanus iHriditopa IIkA npogemMoHCTpyBao
HETaTUBHUN MEXaHi3M peryisauii mpoaykuii
okcuay azory 3 6oky ntAM®-IIkA — H89
MNiJBULIYBAaB BMICT HITPUTIB y KYJIbTypalb-
HoMy cepenoBumli Ha 8,91 % (P<0,05). Hage-
JIEHI pe3yJbTaTH AOCIIIKEHHS y 310pOBHX
oci6 cBiguate npo 3B’sa30k JIIIC-cTuMynbo-
BaHol aktuBHOCTI INOS MOHOIIMTIB 3 aKTHBA-
niero 5-JIOT i HOI, Ta menmoo mipoto — i3
IkC i ®IE.

3a yMOB paHOBOTO MpPOIECY BiJ3HAYEHO
aAKTHBAIi}0 CHCTEMH MOHOIUTIB-Makpodaris.
Tak, Ha MOMeHT rocmiTarizanii (uepe3 3—6
rog micns GpopMyBaHHA paHu) Oa3aibHa
OPOAYKLiS HITPUTIB MOHOUMUTAMH MiABHILY-
Bajacs Ha 35,7 % TOPIBHAHO 3 KOHTPOJEM
(P<0,01). Lle#t ¢denHoMeH cympoBOIXYBaBCS
30inpmeHHsM npoaykuii NO, cTuMynboBaHOi
L-aprininowm i JIIIC na 74,2 Tta 154,6 % Bin-
MOBiJHO BiTHOCHO BuXigHOTO piBHA (P<0,001).
[MopiBHAHHSA edekTiB cyOcTpaTy Ta CTUMY-
nstopa aktuBHOCTI iNOS 3 Takumu y 310po-
BUX 0Ci0 BHUSBHIO 3POCTaHHS aMIJIITyAH
epexty Ha 24,37 i 41,55 % BigmoBigHO
(P<0,01). OTpumanuii pe3yapraT CBiIYHUTH
Mpo MiABUINEHHS HE TUTbKH 0a3abHOI, ane i
cTuMynboBaHoi mpoaykuii NO MoHomuTamu
BHacaigok aktupaiii iNOS. Ile#i BUCHOBOK
MNiATBEPIKYBaBCs BUKOPUCTAHHSIM iHTi0iTOpa
3raJjlaHoro pepMeHTy, 0 3HUXKXYBAB NPOAYK-
mito NO Oinpure Hix ynBivi. AHami3 MexaHi3-
MiB peakmii iNOS mononutis Ha JIIIC nmokasas,
[0 MOCUIIEHHS BiAMOBiAI Ha OakTepialbHi
CTHUMYJIM ONOCEPEIKOBAaHI HacaMIepea akTH-
Banieio metabonizsmy AK. AMmiityna edpexry

Hunamika i Mexanizmu perynsinii npoaykuii nitpuris Monountamu-makpodaramu (ivoanr NO, - mur' + 10 kuritun)
32 yMOB PaHOBOI'0 IPOLECY

Cxema nocniny Kontpouns PanoBuii mpouec
1-ma no6a 3-4-ta foba | 7-10-ta toba | 14-18-ta 1o6a

bazanbHa npoaykuis
(BUXIZHUIA PIBEHB) 22,55+1,37 30,6+2,11% 41,2043,2%% 28,942,07* 23,7£1,22
BBenenusa

L-aprininy 36,1+2,21%* 53,34£3,15%**  63,443,18*** 42 343 11** 32,442, 17%*

L-NIL 12,35+£0,66%** 14,541,26***  15,6+0,84***  15,0+£0,93***  13,2+0,79**

L-HopMmmBaniny 26,6+2,02* 36,7+2,19%* 45,1£2,77 46,14£2,53***  3(,642,28**
CtumynroBaHHs

mirmornomicaxapugom 40,42 24%** 77,6+£4,82%%%  96,4+5,65%** 48 342 T1*¥** 39 24D g4***

3i craypocriopuaoM  35+1,71¢ 65,1£3,41- 71,443,640 29,242 (eee 33,4+2,22¢

31 HOpJHTiIpoype-

THUKOBOIO KUCJIOTOIO ~ 29,6+1,89 46,2+2,60e 46,22,81 e 37,14£2,68e° 31,1£3,00e

3 iHgOMEeTalmuHOM 32,242 Qe 53,242,911 61,343,960 27,041,42000 29,3+1,48e°

3 H-89 44,1£1,24 81,3+3,88¢ 100,1+5,7¢ 55,242,26¢°¢ 47,242,9] ee

3 TeodimiHOM 35,7£1,9¢ 59,1+3,02¢¢ 62,33,3] e 43,3+£3,13¢ 36,1+£2,45¢

*P<0,05, **P<0,01, ***P<0,001 mopiBHSIHO 3 BUXiTHUM pPiBHEM;
*P<0,05, ++P<0,01, *++*P<0,00 1 mopiBHSAHO 31 3HAYCHHAMH JIITOTOIiCaXapUACTUMYIbOBAHOT MPOAYKITii;

#P<0,05, #P<0,01, #P<0,001 mopiBHIHO 3 KOHTPOJIEM.
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iariditopa 5-JIOI" BusBuMiacs npakTu4Ho B 1,5
pasa Bumoto (P<0,01), Hix y 340poBHX 0Ci0.
IMpu imky6anii i3 HCAYK nponykuis NO
3menmyBanacs Ha 40,72 % (P<0,01), Toxai sk
iaridiTop LLOI" 3umxyBaB JIIIC-cTumyiaboBany
OPOAYKLIiIO HITpUTIB MOHOIIUTaMH Ha 31,44 %
(P<0,01). Bukopuctanusa iuri6itopa ®IAE
NPU3BOJMIIO A0 3MeHIIeHHs npoaykuii NO Ha
23,07 % (P<0,05), Toni sk cTaypOoCHOpUH
npurHiuysas JIIIC-cTuMynbpoBaHy IPOAYKIIi0
HiTpuTiB aume Ha 16,24 % (P<0,05). Ha ubomy
TJI1 IPAaKTUYHO HiBeNOBaBCs e eKT iHribiTopa
IIxA. Takum umnoM, JIIIC-cTuMynboBaHa
npoaykuis NO mposBisijiacsi HaCTYIHOIO
3aKOHOMIipHicTIO akTHUBaumii pepMEHTHUX
cucteM Ta ix BmiumBoM Ha iNOS — 15-
JIOT>tHOTI'-2>1dAE>MTIkC 1 +IIkA.

Yepe3 3—4 nobOu paHOBOTO MpoOIECy
0azalbHa MPOAYKLis HITPUTIB MOHOIUTAMH
csArajia MAaKCUMaJIbHOTO PiBHS, MiABUIYIOYHCH
Ha 34,64 (P<0,01) i 82,71 % (P<0,001)
MNOPIBHIHO 3 MONEPEAHIM CTPOKOM 1 KOHTPO-
newm BiamosigHo. lleit penomen OyB moB’s3a-
Huli 3 aktuBaniero iNOS — iHri6iTop pepmenty
3HMWKYyBaB npoaykuito NO B 2,46 paza (P<0,01)
IOJI0 BUXIJHOTO PiBHS, TOJAI K 1HTiIOiTOP
apriHasu-1 mMano BHJIMBaB Ha NPONYKIIiIO
HiTpUTiB MoHouutamu. Ilpu 30epexeHHi
aMILTITYAH CTUMYJIIOBajlbHOTO edekry L-ap-
TiHiHYy Ha piBHI, OJM3BKOMY 10 KOHTPOJBHOTO,
edpext JIIIC OyB BUImIMM BiJ 3HAYEHb Yy
3gopoBux oci6 na 30,74 % (P<0,01). Haii-
0iNbII 3HAYMMHUM MEXaHiI3MOM peanizamii
nsoro edpexty JIIIC, ax i panime, Oyna
aktuBanis 5-JIOI. Bnnus inridiTopa gqaHoro
bepmenTy 30inpmuBes Ha 28,51 % (P<0,01)
MOPIBHIHO 3 MONEPEAHIM TEPMiHOM, IEPEBU-
MIUBIIM KOHTPOJbHE 3HAYECHHS NMPaKTUUYHO
yasiui (P<0,001). [TapanenpHo BinzHavanzocs
NiABHUIIECHHS aMILUIITYAu e(ekTiB iHTi0iTOpiB
HOI i ®/IE. Ha tni Hu3pkoi akTuBHOCTI [TKA
MaKCHUMaJIbHUM BUSBUBCS IPHUPICT aKTUBHOCTI
IIkC (ma 62,74 %; P<0,01). Edexr craypo-
cnopuny Ha JIIIC-cTuMynboBaHy aKTUBHICTD
iNOS csaras 26,42 %, TUM caMUM TEpEBHU-
IIyBaB KOHTPOJbHE 3HAYEHHS NMPaKTHYHO
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BABiui. Y cTpyktypi JIIIC-cTuMynboBaHOi
BimoBiAi 30epiranacs onmucaHa 3aKOHOMIp-
HICTh CHiBBITHOIICHHS aKTUBHOCTI (pEpMEHTIB:
5-JIOT>HOI'=OAE>TIkC>>1IkA.

Onnak uepe3 7-10 ni6 cutyamis 3Ha4HO
MiHsnaca. ba3zanpHa mpoayKuis HiITPHUTIB
CTaTUCTHYHO 3HAYYIE 3HHU3MIACS, X04a fK 1
paHilie nepeBuIyBaja KOHTPOJIbHE 3HAUEHH S
Ha 29,16 % (P<0,01). CTuMyntoBalbHUN BILTHAB
L-aprininy zHa npoaykuito NO OyB HUKYHUM Bif
KOHTPOJII0, UMOBIPHOIO IPUYHHOIO LILOTO OYII0
301nbIICHHS aKTUBHOCTI aprinasu-1. Bukopuc-
TaHHsA ii celeKkTUBHOro iHriéitTopa miJgBHU-
myBano npoaykuito NO wa 59,17 % (P<0,01),
mo nepeBunryBano edexkt L-aprininy npax-
Tu4yHO B 1,5 paza (P<0,01). lle cBiguuTh nipo
3MiHY AOMIHYIOUOTO HUISAXY MeTadonizmy
3rajiaHoi aMiHOKMCIOTH B MOHouuTax. L{ikaBo,
110 3MiHa Metabonizmy L-aprininy Ha npoayk-
1110 OJiaMiHIB CYNIPOBOXYyBanacs 3HUKEH-
HSAM YYTIWBOCTI MOHONMTIB A0 iHKyOaIii 3
JITIC. Tak, mogaBaHHS OCTAHHBOTO BUKJIHKAJIO
3HAYHO MEHIIUH e(eKT Ha MPOIYKIIiI0 HITPHUTIB
NOPiBHAHO 3 TaKUM y NMONEpEeAHiH TepMiH
nocaigxenus (P<0,01) tra B xonTpoumi. e
¢akT BimoOpa)kae THMYACOBE 3HHMKEHHS
AHTUMIKpOOHOI PE3UCTEHTHOCTI OpraHi3My B
3a3HavyeHy (a3y paHoBoro mpomecy. [lpu
LbOMY BiJ3HA4Y€Hi MPUHIHUIIOB] 3MiHH B CTPYK-
Typl BHYTpPIilIHBOKIITUHHOI cUrHadi3amii
MOHOLMTIB. AMIUTITYAa iHT101TOpHOTO eeKTy
omnokatopa 5-JIOT" 3umxyBanacs Ha 56,4 %
(P<0,01) mopiBHSIHO 3 MONEPEIHIM CTPOKOM i
Oyna Ha 14,27 % HUXYO0K BiJ KOHTPOIIO
(P<0,05). Ha BigMiHy BiJ [OTO, aKTHBHICTH
HOTI mponoxyBayia miagBuulyBaTuck. IHrioi-
TOp 3rajgaHoro ¢gepmeHTy 3HMXKyBaB JIIIC-
CTHUMYJIbOBaHY NPOAYKIit0 HITpUTiB Ha 43,75 %,
npuuoMy eheKT MOAYIATOPa BUABUBCS O1IbII
HIX yABiYi BHIIMM BiJ TaKOTO B KOHTPOJIi
(P<0,01). [TapasenpHo niBUIIYBaNacs akTHB-
CTUMYNbOoBaHy akTuBHicTh iNOS Ha 39,58 %
(P<0,01), mo maiixe yaBiui mepeBHIIYBaJIO
KOHTpoJbHEe 3HaueHHs. Bruius IIkA 3pocTas,
npo MmO CBiMYMUTHh migBUINEHHSA Ha 14,5 %
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(P<0,05) JIIIC-ctumynbpoBaHOl MPOAYKIii
HITpUTIB 3a yMoB inkyOanii 3 H-89. Lle moxe
cBimoOpaxaru yuyacTs [IkA B 3MiHi Oa3anbHOT
ta JIIIC-ctumynsoBanoi npoaykuii NO, a
TakKoX 1HAYKIii aprina3u-1. IligBumienus
eheKTUBHOCTI PYyHKIIOHYBaHHS CUTHAJbHUX
NUISAX1B, aCOLIIOBaHMX 13 IUKIIYHUMH HYKJIEO-
THJIaMH, CYTIPOBO/IKYBAIOCS 3HUKEHHSIM POJIi
®IE. Edexr inridbitopa ®HAE 3MenmyBaBcs
Ha 70,86 % MOPiBHAHO 3 MONEpEHIM TEPMiHOM
cunoctepexeHns (P<0,01). Takum yuHOM,
yepe3 7—10 ni6 paHOBOTO MpoOIECY 3HHKYETh-
cs 6aszanpHa nponaykuis NO B cynepHaTaHTi
MOHOIMTIB BHACHiNOK nmpurHideHHs iNOS i
aktuBanii aprinasu-1. 3menmenns JIIIC-
ctumynboBanoi peakuii iNOS Oyino noB’si3aHe
3 TAKMMH 3MIHAMH B CHCTEMI CHUTrHaJi3amii:
MO -2="TIkC>'TIkA npwu ! 5-JIOT i + DJIE.

Yepe3 14-18 ni6 panoBoro mpouecy
0azanbHa TPOAYKIisl HITPUTIB B CyIIEpHATEHT1
MOHOLIMTIB MMOBEPTAJIACs A0 BUXiJHOTO PiBHS.
OnHak BUKOPUCTAHHS MOAYIATOPIB CTaHy
CHCTEMH BHYTPILIHBOKIITHHHOI CUTHaMi3a1i]
a0 3MOT'Yy BUABUTH HU3KY MeTa0OJTi4HHX
ocobnuBocteit. [lo-mepme, 36epiranacs
BHCOKa aKTHBHICTh apriHa3u-1. Xoya aMIuii-
Tyna edekty iHriéiTopa uporo ¢pepmMeHTy i
sHu3unacs Ha 55,07 % (P<0,01) mopiBHsAHO 3
nomnepeaHiM TEPMiHOM JOCHiJKEHHS, BOHA
sajinmranacs Olnpiie Hik Ha 70 % BUIIOIO Bijg
koHTpomwo (P<0,01). [To-gpyre, He3Baxkaw4Yu
Ha 3aBepUICHHS PaHOBOIO MpoOILecy, y BCiX
naiieHTiB 30epirasacs 3HM)KEHa peaklis Ha
BBeaenHs JIIIC. Ileit penHomen OyB moB’s-
3aHUH 13 30epekeHHAM OLIBII BUCOKOT IIOI0
koHTpodto aktuBHOCcTi LHOI (Ha 26,33 %;
P<0,05) ra nigBumenHsaM akTuBHOCTI IIKA (B
2,33 paza (P<0,001).

OBI'OBOPEHHS

IMpencraBieHi pe3yiabTaTH CBigYaTh PO ic-
TOTHY 3MiHy akTuBHOCTI iNOS 3a ymoB
paHOBOTO mpoiecy. BinnoBigp MOHOLMUTIB-
MakpodariB BBaXKaeThCs BAXKJIUBUM 3aXUCHUM
MEXaHi3MOM, 1110 3a0e3IeUy€ rineprnpoIyKIlito
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NO npu yWKOIKEHHI TKaHUH MIKipu. Y TBO-
pennit 3 NO 1 O, NEPOKCHHITPUT € CHIBHUM
OKMCHHMKOM, a Y BUCOKHX KOHIEHTpaLiiX Jie
AK HUTOTOKCUYHUN Ta IMyHOTE€HHHUH areHT
BHachigok ymkomkernHs JHK i momymsamnii
aKTUBHOCTI Oaratbox depmenrtis [4, 10, 12,
15]. Lle 3abe3neuye mMOTyXHUNH OakTepu-
OUIHUHN eeKT, 10 1a€ MOKIUBICTh TO3UTHBHO
TpakTyBaTu nigBuuieHHs npoaykuii NO Ta
gyytnuBocTi monounutiB go JIIIC, 3apeecrt-
poBane 3 1-i mo 3—4-ty no0y paHOBOTO
npoiecy. 3 ornsaay Ha Te, o OaKTepialbHUH
JITIC BigHOCHUTHCS 1O KIIACUYHUX aKTUBATOPIB
MOHOLHUTIB, MOXHa CTBEPAXKYBaTH, 110 MiABU-
menHs JIIIC-ctumynboBanoi aktusHOCTI iNOS
CYHPOBOJKYETHCS MOCUJIEHHSIM MPONYKIii
npo3ananbHux ruTokinis (LJI-103, IJI-15, IJI-18,
¢daxTopa Hekpo3y nyxauH O i [JI-12), xemo-
kiniB (CCL15, CCL20, CXCL13, CXCL9,
CXCL10 ## CXCL11), a TakoX aKTHBHUX
panukaniB kucHio [15]. OxHak Taka peakmis
3a0e3medye He TUTBKH €TiMiHaIlil0 MIKpOOp-
ra”Hi3MiB 1 3aJy4yeHHS HEUTpo(iniB y 30HY
YUIKOJKEHHS, aje i MPU3BOAUTH 10 BTOPUHHOT
anprepanii TkanuH [8, 11]. Usomy cupusie
BU3HaUE€HE B pOOOTI MiBUIIEHHS aKTUBHOCTI
5-JIOT i ®/IE, mo TpaagumiiHoO moB’ A3y OTh 31
3011pIIEHHSIM BHYTPIIIHbOKIITHHHOT'O BMICTY
Ca?', aKkTUBaLi€l0 OKCHUIATUBHOTO CTpeECY,
aJpTepali€lo i amonTo30M KJIiTHH y pani [23].
BapTo BimMiTUTH OJTHOYACHICTh 3MiHH aKTUB-
HocTi iNOS i 5-JIOI, ska migBuIIyBayacs
nmouynHawuu 3 1-1 1o6u, 1 csaraa mika Ha 3—4-
Ty noOy, micis yoro 3HuXyBanacs. Llei
(eHOMEH MOXe CBIAYUTH MPO y4acTh 3a3Ha-
4YeHUX QEepMEHTHHX CHCTEM y peanizamii
npo3ananbHoi W aHTUMiIKpoOHOT GyHKuii
Makpo¢ariB, a TakoX BH3HA4Ya€e XapakTep
B3a€EMHUH Makpodaris 3 iHIIUMHU KIITHHAMUA Y
¢da3y rocTpoi 3ananpHOi BiAMOBiAl Opranizmy
Ha YUIKOJXKCHHS.

Crij 3a3HaYUTH, 0 3HUKEHHS aKTUBHOCTI
iNOS y ¢a3y popmyBaHHA rpaHynaLii cynpo-
BOJKYBalocs MiJIBUIIEHHSM aKTHBHOCTI
aprinasu-1 i 3HmwxkeHHsIM edekty JIIIC. Oc-
TaHHE MOXE CBiIYMTH NPO 3MiHH perymsuii
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OyHKIiOHANIbHA aKTHBHICTh MOHOLIMTIB

MOHOIHMTIB-MakpodariB BHacligoOK iXHbBOTO
nepexoay i3 KIaCUYHOTO NUISIXY CTHMYIISIIT Ha
anpTepHaTHBHUU. BiH peanizyerncs 3a ydac-
Ti0 uToKiHiB (1JI-4 i [JI-13), iMyHHHUX KOMII-
JIEKCiB, TpaHCPOPMYBaIbHOTO HaKTOPa POCTY
1 TTIOKOKOpTUKOiAiB [19]. AkTuBawlis aprinasu-
1, mo BU3HAYa€ MPOAYKIIIO PEryIsiTOPHHUX
moJjiiaMiHiB, a TaKoX NPOJIIHYy, UMOBIpHO,
3abe3neuye iHTeHCHiKalLio GiOpUIOTEeHE3Y
npu GopMyBaHHI TpaHyISIiHHOT TKaHUHU [4, 9,
17]. 3 miei mo3uirii nuHaMika akTUBHOCTI INOS
OpPOTSITOM 2-TO THXHS PAaHOBOTO HpoIecy
MOXKe OyTH KpUTEPieEM MPOTHO3YBAaHHS 3arO€H-
HS AePeKTiB MKIipU Ta CIU30BHX 000JTOHOK.
dopMyBaHHS TPaHYIAMINR y paHI TaKoX
CyHpOBOKYBAJIOCA 3HMWKEHHSIM aKTHBHOCTI
5-JIOT i mepeBaXxHOIO MPOAYKII€ MpoOCTa-
HOIMiB, 10 3a0€3MeuyTh Ba30oIUIATAIlIIO,
OUTONPOTEKiI0, CTUMYIALII eKcrmpecii
dbakTOpa POCTYy CYAMHHOTO €HIOTEIII0 i
anriorenesy [22]. Cepen BaXXIUBUX BHYTPIII-
HBOKJIITHHHUX MEXaH13MiB, IO KOHTPOIIOIOTH
3MiHU QYHKIIOHAJIBHOI aKTUBHOCTI MOHOIIUTIB-
Makpodaris, ciig BigzHauutu IIkA, mo 3a
pe3yiapTaTaMu MPOBEAEHOTO 1HTiOITOPHOTO
aHaxi3zy Oyja cmpsikeHa 3 MPUTHIYEHHSIM
MPOAYKIIii HITPUTIB 1 CTUMYIAIIEI0 apTiHA3HU-
1, HacHiKOM 4YOro MoXe OyTH MiJABHIICHHS
CEKpeTOpPHOi aKTUBHOCTI KJIITHH CIIOJYYHOT
TkaHuHU [14, 18, 20]. [IpuyomMy cTUMyIALis
I[IxA y ¢inani paHoBoro mpoiecy, pa3om i3
nigTpumkoto Bucokoi aktuBHOCTI [IxC i LHOT,
MOXe BimoOpakaTw poib 3a3HadyeHHX (dep-
MEHTHHX CHCTEM y peanizanii mpomecy
peMOJeNOBaHHS CIOJYYHOI TKAaHWUHU MichA
emiTenizanii paHOBOT HOBEPXHi.

Taxkum ymHOM, pi3HI $a3m PaHOBOTO
IpOIECY CYNPOBO/IKYIOTHCS 3MIHOIO aKTHB-
HocTi iINOS MoHOIIUTIB, coNTydeHO1 3 mepely-
JOBaMU B CHCTEMi BHYTPIIIHBOKIITHHHOI
curnanizanii. [Ipotrsrom 1-1 mobu micus
MexaHidyHOl TpaBMmHu (¢a3a anprepanii Ta
CyAuMHHOI peakuii) miABUIIy€eTHCS Oa3anbHa i
JIIIC-cTumynpoBana akTuBHicTh iINOS i 5-
JIOT, mo csarae makcumymy depe3 3—4 go0u.
IMporarom 7-10 mi6 rpanymsnii ta emiteni-
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3alis paHOBOT MOBEpXHi (GOPMYIOTHCS Ha Ti
MakcuMmanbHOl akTuBHOCcTi L[OI, IIxC i
ctumymsiiii [Tk A. Ili 3MiHU CyTIpOBOMKYIOTHCS
3HUXKEHHSIM Oa3anbHOl akTuBHOCTI iINOS
MOHOIIMTIB ¥ 0OMEXEHHIM IXHbOT peakirii Ha
JITIC, a TakoX CTUMYJISII€0 apriHa3u-1, 1o
KOHKYpye 3a cyoctpat 3 iNOS. YUepe3 14-18
ni0 cmojy4YHa TKaHWHA B JIJAAHII paHU
peMonentmBanacs Ha QOHI BIAHOBJICHHS
6azanbpHOi akTuBHOCTI INOS 10 KOHTPOJIBHOTO
piBHs, 30epexenHs aktuBHocti [[OT i IkC,
Ta MaKCUMaJIbHOTO MiJIBUIICHHSA ¢(EKTiB
[IxA, mo Oyno acouiioBaHO 3 MiIATPUMKOIO
BUCOKOI akKTHBHOCTI aprinasu-1. 3MiHH B
CHCTeMi BHYTPIIIHbOKJIITHHHOT cUTHaNmi3amii
MOAYJIIOIOTH €PEKTOPHY PYHKIIII0O MOHOIIUTIB-
Makpodari, TOMy IXHiil aHaTi3 MOXEe BUKO-
PHCTOBYBATHCS IUJIsI JIaTHOCTHUKU W KOPEKIIii
nepebiry paHoBOTO MPOILIECY.

M. 2. bapunosa, B. H. Eabckuii,
J. ®. bapunos, O. H. Cynaesa

OYHKIIMOHAJIBHAA AKTUBHOCTD
MOHOIMTOB U MEXAHU3MbI
BHYTPUKJIETOYHOM PET YJIAIIUA
UHAYIUBEJBbHOM NO-CUHTA3BI

B IUHAMUKE PAHEBOI'O ITPOLIECCA

I/I3y'-lafll/l 3aKOHOMCEPHOCTHU M MEXaHU3MBlI PEryjisilinuu
akTHBHOCTH MHAyuuOenbHOM NO-cuntassl (iNOS) B
MOHOLMTax-Makpodarax B JUHAMHKE paHeBOro rporecca. Poib
BHYTPUKJIETOYHBIX CHUIHAJIBbHBIX CUCTEM B MOAYJIALUU
aktuBHOCTH INOS MOHOUNTOB mepudepudeckoil kposu 22
NallUCHTOB C TPaBMAaTUYC€CKUMU paHaMHU KOHEYHOCTEH
aHAJIM3MPOBAIM METOJ0M MHIMOMTOPHOTO aHaIU3a in Vitro.
[Toxa3zaHo, uro ¢ 1-x mo 3—4-e cyTKH paHEeBOro Ipolecca
MOBBIIIaeTCsA Oa3ajlbHAs H CTUMYJIMPpOBAaHHAA JUIIOIO-
JIUCaxapuaOM IPONYKLHUA OKCHJA a30Ta, aKTUBHOCTh
S-nmunookcureHassl U pochoaudcTepassl. AKTUBHOCTD
LIMKJIOOKCUT€HAa3bl M MpoTenHKuHa3b! C Bo3pacTana yepes 3
CyT, JocTHUraja Makcumyma depes 7—10 cyT Bo Bpems
(GbopMHPOBAHUS TPAHYJNALUN U SMUTENNU3ALUUU PAHEBOH
MOBEPXHOCTH. AKTHBHOCTb IPOTEUHKKHA3bI A, yrHETaroIen
iNOS, ysennuupanacs ¢ 7-10 cyT, focTrrast MakCUMyMa 4epe3
14 cyT, 4TO CONMPOBOXAAIOCH aKTHBaLUed apruHasbl-1.
MOHI/ITOpI/IHF Pa3HbIX 3BEHHBEB CUCTEMbBI BHyTpHKHeTO‘lHOﬁ
CUTHAJIM3allMU MOXCT HCIIOJIB30BATHCA JJIA AUATHOCTUKHU U
KOPPEKIMU TEUECHHs1 PAaHEBOTO IIpoLecca.

KitoueBsle ci1oBa: paHeBOH MpoLEcC, MOHOLUTBI-MaKpodary,
unaymoensHas NO-cuHTaza.
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M. E. Barinova, V.N. Yelsky, E.F. Barinov,
O.N. Sulayeva

FUNCTIONAL ACTIVITY OF MONOCYTES
AND THE MECHANISMS

AND INTRACELLULAR REGULATION

OF INOS DURING WOUND PROCESS

To investigate the dynamics and mechanisms of iNOS activity
during wound process, the peripheral blood monocytes of 22
patients with acute foot wounds were analyzed. The basal and
LPS-stimulated nitrites production was estimated at 1, 3-4, 7-
10 and 14-18 days of wound process. iNOS activity and its
molecular regulation was estimated by the inhibitory analysis.
It was shown that since 1% to 3-4 day of wound process the
basal and LPS-stimulated activity of iNOS, PDE and 5-LOX
were elevated initially and than decreased. The COX and PkC
activities increased after 3 days and reached the maximum
level at days 7-10. The activity of PkA, which inhibits iNOS,
intensively increased form 7-10" to 14-18" days of healing,
and was accompanied by arginase-1 stimulation. Thus
monitoring of intracellular signaling system can be used for
diagnostics and correction of wound healing.

Key words: wound healing, monocytes-macrophages, iNOS.
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H.B. bornanoscbka, A.B. Koutopy6a, M.B. Mauikos

Oco01MBOCTI OOMIHY APTiHiHY U CHHTE3Y OKCHUY a30TY
B IOHAKIB NPH aganTaiii 10 Gi3MYHUX HABAHTAKEHb
Y TPEHYBAJILHOMY Ta 3MarajibHOMY Iepiogax

Obcmediceno 29 mpenosanux i HempeHo8aHuXx Haxie gikom 6i0 18 oo 20 poxie. Iloxkasano, wo
ONMUMANBHIL pigeHb adanmayii MPeHO8AHO20 OP2AHIZMY 00 MPUBANUX MA [HMEHCUBHUX (DIZUYHUX
Haganmasgicenv 3a0e3neuyemucs 3a paxynox axmugayii He milbKu KOHCMUMYMUSBHO20 KANbyill-
3a1excH020 de novo cunmesy oxkcudy azomy, aie i HEOKUCHO2O aApeiHa3H020 Memabonizmy apeiHiny,
30 AKO20 YMBOPIOEMbCA HUZKA BAINCIUBUX HUZLKOMONEKYIAPHUX OiOpecyNamopié i aHmuokcuoanmis,
Y m.u. ceuosund. 3Haune 3HUNCEHHS DYHKYIOHANLHUX MONCIUBOCHIEN OP2AHI3MY MPEHOBAHUX TOHAKIE
HANPUKIHYI 3MA2aibH020 nepiody i, sIK HACNIOOK, NPOABIeHHSA 03HAK de3adanmayii, Kopenre 3i
3POCMANHHAM OKUCHO20 KANbYIUHE3aNedCHo20 de novo cunmesy okcudy azomy i tlo20 HeOKUCHO20
CUHme3y BHACNIOOK peymunizayii cmadilbHUX YupKyaioouux memaooiimis.

Kmouosi cnosa: okcud azomy, apeinin, (izuuHi HABAHMANCEHHS, A0ANMAYis, IOHAKU.

BCTYII

Bimomo, o okcuay a30Ty HaJIEKHUTh BAXKJINBA
POJIb Y IPUCTOCYBAaHHI OpranizmMy 10 GizuaHuX
HaBaHTaXEHb, 30KpeMa, 3a PaxXyHOK perymsii
(YHKI[IOHATLHOTO CTaHY CEpIEeBO-CYyIHMHHOT
cuctemu [1, 5-7]. JocnimkeHHAMH HU3KH
aBTOPIB MMOKa3aHi NeBHI nepeOynoBu y GpyHK-
iOHAJIbHOMY CTaHI €HAOTENII0 Ta CUCTEMU
CHHTE3y OKCUIY a30Ty Yy JIOJeH IiJ BINIHBOM
M’5130BOT poOOTH, AKi MOB’sI3aHI HacaMIepe
31 30inpmeHHsAM cuHTEe3y NO i, Ik HACIIAOK,
BUPAXECHICTIO Ba3OAMIATAIliMHUX CYIUHHHUX
peakuii [8—12]. Cnig BiA3HAYUTHU TaKOXK, IO
MPaKTUYHO B YCiX JOCIIJ)KEHHSIX BUKOpPUC-
TOBYBAJIHNCS BUKJIIOUHO TI030BaHI Ta HETPHUBAIi
($hi3MYHI HaBaHTAXKCHHS.

Panime nHamu Oyno mokaszaHo, 10 Y MOJIO-
X CIIOPTCMEHOK BikoM Bin 18 mo 20 poxkis,
SKI MPOTIATOM TPUBAIOTO Yacy BHKOHYBAIH
¢i3nury poOOTY BENHWKOI iIHTEHCUBHOCTI #
0o0csry abo B pexxuMi TpeHYBaHHS YU B
00TSIKEHOMY MCHXOJIOTIYHUM CTPECOM PEKUMI
3MaraHb BUSABISIOTHCA CYTTEBI 3MiHU CTaHy
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CHUCTEMH CHHTE3y OKCHAY a30Ty iX OpraHizmMy:
MpHU TEepexoal BiJ TPEHYBaJIbHOTO HaBaHTAa-
KEHHS J0 TaKOro X, alleé B YMOBAax ICHXO-
JIOTIYHOTO CTpecy y AiBYaT 3HAYHO 3MEHIIY-
Bajacs IHTEHCUBHICTH OKHCHOI merpaparii
aprininy 3a ydactio cNOS, a Takox apriHas-
HOTO HINISAXYy HOTO MeTabodi3My, 3a SKHM
CHHTE3YITHCSH TaKi BaXXJIMBI HU3BKOMO-
NeKyaspHiI OioperyasiTopu, SK CEYOBHHA,
moaiamiau i TAMK, 1, HaBImak, MOCHIIO-
BaJIOCh OKMCHEHHS apriHiHy KaJiblliiHEe3a-
nexnoto iNOS [2, 3].

MeTtoto poboTtu Oylno BHBYEHHS 0COOIH-
BOCTeH 3MiH y cucTeMi oOMiHy L-apriHiny B
T.4. OKHCHOTO CHHTE3Y OKCHIY a30Ty Yy
MPpakKTHYHO 3JOPOBUX OCI0 Mig BIIUBOM
IOBTOTPUBANINX (iI3UUYHUX HABAaHTaAXCHbB
3HAYHOTO 00CATY Ta iHTeHCHUBHOCTI. Baxnuso
Oylo MOCHIAWTH IHTEHCHUBHICTH de novo
CHHTE3y OKCHUJlY a30Ty — K iIHAYIUOEIHHOTO,
TaK 1 KOHCTUTYTUBHOTO, IHTEHCHUBHICTb pey-
THiai3aniiaoro (salvage) ioro cuHTE3y 32 pa-
XYHOK BiTHOBJIEHHS IUPKYIIOIOYNX CTa0LIBHUX
MeTaboxiTiB — HITpaTy i HITPHUTY, a TAKOXK
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IHTEHCUBHICTh HEOKHCHOI Jerpajamii apriHiny
aprinaszoro.

METOJUKA

VY nmocnini B3siu ydacTh 17 HeTpPEeHOBAHHX
CTY/IEHTIB-IOHAaKiB (KOHTpOJIbHA rpymna) ta 12
TPEHOBAHUX IOHAKIB CHOPTCMEHIB-TaHI00-
JicTiB (€KCNeprUMeHTallbHA I'PyTa) BIKOM Bij
18 mo 20 pokiB. FOHaku ekcrepuMeHTaIbHOT
rpynu mpotsiroM 11 mic cucTeMaTu4HO
BUKOHYBAJIU M SI30BY pOOOTY BEITUKOTO 00CATY
Ta iHTeHcuBHOCTI. [Tepmii 3 Mic — miATOTOBUHIA
nepioj], y paMKax sIKOTO 3aCTOCOBYBAJIHUCS TaKi
3aco0u — Kpoc, IiaBaHHs, ectradeTn HAa BOJI,
TaKTU4YHA IMiJrOTOBKA B a€pOOHOMY pEXHMI
(gactoTa cepueBux ckopoueHp — HCC=125—
155 xB!'), cmemiansHu# Oir 3 eaeMeHTaMHu
raga0ony Ta cueniajibHi iTpU y 3MIMIAaHOMY
aHaepoOHO-aepoOHOMY pexumi (UCC=140-
185 xB!). 3aranxpHa KiIBKiCTh TOJAWH HA I[bOMY
etani cranoBusa 293. B HactymHi 8 Mic
(3MaranpHHH Mepioa) TpeHyBaJIbHI HAaBaHTa-
xeHHs (25-30% Big oOcsATy HaBaHTaXEHb
MiATOTOBYOTO MEPioay) HPOBOAUIN Mapajieib-
HO 31 3MaraHHsIMHU 32 KalleHAApHHUM ILUIAaHOM
KOMaH/IH.

Ilig wac mocaiKeHHS y Iia3Mi KpOBi y
IOHAKIiB 000X rpyn BHU3Ha4yajlu Oi10XiIMIidHI
MOKAa3HUKH, AKI XapaKTepU3ylOTh IHTEHCHB-
HicTh 0OMiHy L-aprininy 3a 1BoMa ajibTepHa-
TUBHUMHU MIIsIXaMHu MeTabonizMy (HEOKHC-
HOMY apriHazHomy i okucHomy NO-cuHTa3-
HOMY).

IHTEHCHUBHICTh HEOKHCHOTO MEeTa00Ii3My
OIIHIOBAJIM, BU3HAYAIOUN aKTHUBHICTH apTiHa3u
H BMICT CEYOBUHU, IO YTBOPIOETHCS IPH
po0oTI 11bOTO hepMeHTY. IHTEHCHUBHICTH OKHC-
HOT JieTpajaiii apriHiny, MpH SKiil CHHTE3y€eThCs
oKkcHa a30Ty de Novo OMIHIOBAIU 3a aKTHB-
HicTIO pi3HHX i30pepMeHTiB NO-cuHTa3 —
KaJbIiii3adeXH0I KOHCTUTYTUBHOI — cNOS
((BM3HaYanu cyMapHy aKTHUBHICTbh €HJO-
TemiansHOi Ta HelipoHansHOi NOS: eNOS +
nNOS = c¢NOS) i kanblifiHe3a71€KHOT IHAY U~
oenbHOI (INOS)), a TakoXk 3a piBHEM OKHUCHE-
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HHUX cTa0iIbHUX METa0OJITIB OKCUIY a30TY —
uitput (NO,") i mitpar (NO,)-anioHiB.

OuiHoBaNIM TaKoX 1HTEHCHUBHICTH pEyTH-
ni3anii HiITpaT-aHIOHIB 1 PECUHTE3Y OKCUIY
azotry, Bu3Hauatrouu HAJ[D-3anexny HiTpar-
peAyKTa3Hy aKTHUBHICTh. Bci Bka3aHi mokas-
HHUKH BU3HAYaJIH 3TiHO 3 OMCAHUMHU paHille
Mmetoaamu [2, 3].

BukopucTtoBytoun nepBUHHI €KCIIEPUMEH-
TaJIbHI JJaH1, pO3paxOByBaJId TAKOXK AEsAKi iXHI
CIIBBIIHOIIEHHS, a CAME:

1) wacTky BMmicTy HiTpuT-aniona (%NO,)
y cymMapHOMYy nyni cTabiabHUX MeTaboJIiTiB
OKCHAY a30Ty 3a popmymoro:

%NO,= [NO,] - 100 / [NO, ] + [NO,],

ne [NO,], [NO,] — BmicT BigmoBigHux
CIIOJIYK y IJIa3Mi KpOBi;

2) vactky aktuBHOCTI INOS (%iNOS) y
cymapHiii aktuBHocTi NO-cuHTa3 (iNOS +
cNOS) 3a dpopmyrnoro:

%iNOS = aktuBnicts iINOS-100/cymapna
akTuBHICTHL NOS;

3) CIiBBITHOIICHHS aKTUBHOCTEH HEOKHC-
HOTO Ta Pi3HUX HUIAXiB OKHCHOTO MeTaboIi3My
apriHiHy 4Yepe3 BiJAHOIIEHHS aKTUBHOCTEH
aprinasu, cymapuoi NOS Ta pizuux izodep-
MeHTiB NOS (akTUBHiICTh apriHa3u / aKTHB-
HicTh NOS, akTHUBHICTb apriHa3u / akKTUBHICTb
iNOS i1 akTHBHICTH apriHa3u / aKTHBHICTh
cNOS);

4) criBBiHONICHHS Pi3HUX ILIAXiB (Kalb-
HilHe3aJIeKHOT0 IHIYIMOENbHOTO 1 Kanbliiiza-
JIEKHOTO KOHCTUTYTUBHOTO) OKHCHOTO de novo
1 HEOKMCHOTO PeyTHUIi3aliHHOTO NUISXiB CUH-
Te3y OKCUAY a30Ty, BU3HAYAKYHU CHiBBiJI-
HOIIEHHS aKTUBHOCTEH (epMeHTIB IUX Pi3HUX
HUISIX1B CHHTE3Y OKCHUIY a30Ty (aKTHBHICTb
HiTpaTpeayktas3u / akTuBHicTh NOS, akTHB-
HICTHb HiTpaTpenykTasu / akTuBHicTH iNOS i
AKTUBHICTHh HiTpaTpenyKTa3u /aKTUBHICTH
cNOS).

Po3paxoByBanau TakoX BiIHOCHiI 3MiHH
(D, %) 6ioxiMi4YHUX MTOKA3HUKIB 11010 TEBHOTO
JNOCHi)KeHoTro nepioay abo KOHTPOJIK 3a
TaKow GOpMYIOI0:

D =100 - (Xi— Xn) / Xn,
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ne Xi — KiHIEBEe 3HA4Ye€HHS, XN — BUXIJAHE
3HAYEeHHS OKa3HUKA.

VYci 6i0xiMi4HI MOKa3HUKH BH3HAYaAJIH B
30aradyeHiid OimOKpiBUAMH MJIa3Mi KpOBi
HETPEHOBAHMX IOHAKIB KOHTPOJbHOI IPyH Ha
MOYaTKy HOCIHiJ)KEHHS, a y TPEHOBaHUX
IOHAKiB €KCIIEPUMEHTAIBHOI TPy TPHUYi: 1O
3aKiHYEHHI MiAr0OTOBYOTO NEPioay, B CepeAnHi
W HapPUKIiHIII 3MarajJspHOTO TIepioAy. Y mporeci
nigrorosyoro nepioay (3 mic), dizuuni
HaBaHTaXXEHHS BUKOHYBaJH 3a BiACYTHOCTI
(haKTOPiB MCHUXOJIOTIYHOTO CTPECY, a B epioni
3Marasb (8 Mic) BUKOHYBaJIH SIK y TPEHYBaJIb-
HOMY Oe3cTpecoBOMY pexXHMi, Tak i B
CTPECOBHMX YMOBAX BiJMOBiJaJIbHUX 3MaraHb.

OOpana cxeMa BHU3HAYECHHS BKa3aHUX
0i0XiMIYHMX MOKa3HUKIB I'pYHTyBajiacs Ha
TOMY, II0 MU clOpoOyBalu OLUIHUTU 3MIHH
AKTUBHOCTI Pi3HHUX HIISAXiB 00OMiHY apriHiHy #
CHHTE3Y OKCHAY a30Ty HaNpUKiHII HiATOTOB-
yoro nepioay (Ha miky ¢izuuHoi dopmu,
JOCATHYTOI il 4ac TPeHYBaJbHUX 3aHATH), B
cepeanHi 3MaraiapHOTO (uepe3 7 Mic micns
noyaTKy TpeHyBaHb a0o yepe3 4 Mmic micns
MOYaTKy 3MaraHb) i HalpUKiHIII 3MarajibHOTO
nepiogy (uepe3 11 mic miciist mo4aTKy TpeHY-
BaHb a00 uepe3 8 Mic miciist MOYaTKy 3MaraHsb).

Kpim 3a3HaueHuX 010XiMIYHMX OKa3HUKIB
OJIHOYACHO B HETPEHOBAHUX IOHAKIB KOHTPOJIb-
HOT TPpynH Ha MOYATKy AOCHIJKEHHA H Y
TPEHOBAaHHUX IOHAKiB €KCIEPUMEHTAJbHOT

IpYIH 10 3aKiHYEHHI ITiJTOTOBYOTO Epiony, y
cepenuHi i HAPUKIHII 3MarajJbHOTO Mepioay
3a JOMOMOTOI CYOMakCHMalbHOTO TECTY
PWC,  BusHauanu 3aranbHy Qisuuny npare-
snatHicts (PWC, ) Ta aepoOHy NpOJyKTHB-
Hicte (MCK) ixHbpOTO Opranizmy 3a ¢popmy-
namu Kapnmana [4]:

PWC, = [N +(N,-N)) - (170-4CC))/

(UCC,-4CC))] / MT,
ne N, — IOTy>KHiCTh NEPIIOTO HaBAaHTAXEHHS,
KrM/XB; N, — MOTYKHICTh APYroro HaBaHTa-
JKEHHS, KI'M/XB; ‘-ICC] — 4acToTa CepLEeBUX
CKOpOYEHb HANPUKIHIII NEepPHIOTO HaBaHTAa-
JKEHHS, XB™'; YCC, — yacToTa cepueBUx
CKOPOYEHb HANMPUKIHI JPYyroro HaBaHTa-
s)kenHs, xB'; MT — maca Tina, Kr.

MCK = 1,7 - PWC - MT +1240,
ne PWC170 — BIJITHOCHA BEJIMYMHA 3arajbHol
¢bi3uuyHOT mpame3gaTHOCTI, KI'M - XB™! - KI'!;

MT — maca Tina, kr; 1,7 ta 1240 — nocTiiiui
KoeQilieHTH.

VYci orpuMani pesyabsratu 0yau oO6poOieHi
CTAHAAPTHUMH METOJaMH MaTeMaTHYHOI
CTAaTHCTHUKHU 3 BUKOPHCTaHHAM nakera Micro-

soft Exell.

PE3VJILTATH TA iX OBTOBOPEHHS

VY 1abxa. 1 mpeacTaBiaeHi pe3ynbTaTu Momnepe-
HbOTO O0CTEXECHHSI FOHAKIB KOHTPOJBHOI #
ekcmepuMeHTadbHOI Tpyn. OOCTeXEeHHSA

Ta6aunsa 1. BioxiMiuni Ta pyHKIiOHATBHI MOKA3HMKHU B 00CTEKEHUX HETPEHOBAHUX (KOHTPOJILHA Ipymna)
i TpeHOBaHHX (eKCIEPUMEHTAJbHA Ipyna) wHakiB (Mz+m)

IMoka3HUKH |

Herpenosani(n=17)

| Tpenoani(n=12)

NO,, nmons - Mr' 6inka
NO," Hmousb - Mr' Oinka
Aprinasa, HMoJIb - XB™' - Mr! OinKa
CeyoBuHa, HMOIB * MI"! OiyIKa
NO-cunrasa, nMoib - XB™! - Mr! 6inka
KOHCTUTYTHBHA
iHgynuoOeIpHa
cyMapHa
Hirpatpeaykrasa, HMoJib - XB™' - Mr™! Oinka
3aranpHa (i3MvHA Mpale3AaTHICTh, KIM * XB™ + KI”
AepoOHa POYKTHBHICTb, MJI * XB™ - KI™!

1

177,1£18,1 323,70+24,70%
7,74+0,82 1,67+0,20*
1,210,16 2,09+0,25%
56,68+5,40 75,80+6,20%
40,04+3,24 58,6+7,90%
14,44+4.08 12,342,45
54,48+7 48 70,95+9,85
3,17+0,15 3.47+0,41
12,8620,97 26,64+1,31%
48,32+1,24 70,24+2,84*

*P<0,05 pi3HULIA JOCTOBIpHA CTOCOBHO 3HAUY€Hb Y KOHTPOJIbHIN I'PYIIi.
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OCTaHHIX OyJIO MPOBEACHO HANPUKIHII TTIEPioay
NiATOTOBKH A0 3MarajlbHOTO CE30HY, Ha
CBOEPIIHOMY «IiKy» IXHBOI QyHKI1OHATBHOT
MiJTOTOBJIEHOCTI, M0 W MiATBEPAUIH JOCUTH
BHCOKi 3HaUYe€HHA 3arajbpHoi Qi3nuHOi mpaie-
3natnocti PWC i aepo6HOT IpOayKTUBHOCTI
MCK. VY 1oHakiB, 5IKi peryasspHO iHTEHCHUBHO
TPEHYBaJUCs NPOTATOM 3 Mic, HAa ILOMY eTalli
JIOCJIJUKEHHS BIpOTiTHO O1JIbII BUCOKI, HIXK y
HETPEHOBAHMX IOHAKIB TOTO CaMOTO BiKY
KOHTPOJIbHOT TPyIU 3HAYEHHS MPAaKTUYHO BCiX
BHUBUYEHHUX 010XIMIUHMX MOKa3HUKIB. Ile cBin-
YUJI0 MPO 3HAYUMICTh JOCIII)KEHUX MapKepiB
okucHoro NO-CHHTa3HOTO W apriHa3HOTO
00MiHy apriHiHy, TaKOX sK 1 OKHCHOT0 de novo
Ta HEOKMCHOTI'O PEyTHJi3alilHOTO CHHTE3Y
OKCHIY a30Ty JJIs MpoLecy ajxamnTaiii opra-
Hi3MY IOHAKiB [0 TPUBAIUX i 3HAUHUX QI3UUHHUX
HaBaHTaXeHb. OTpUMaHi pe3ynbTaTH Y3roJ-
KYIOTBCS 3 TaHUMH JOCIIIKEHb L1101 HU3KH
aBTOPiB, sIKi MoKa3zaiu BaxiauBy poib NO y
NPUCTOCYBaHHI OpraHizMy a0 ¢(i3MYHHUX
HaBaHTaxeHb [8—12].

Pa3zom 3 TUM aHaii3 OTpUMaHUX pE3yib-
TaTiB JaB 3MOT'Y KOHCTaTyBaTH HasBHICTb
neBHOi iepapxiuyHoi opranizamii cucrtemu
00MiHY apriHiHy ¥ CHHTE3y OKCHAY a30Ty B
00CTEXEeHHUX IOHAaKiB €KCIEePHUMEHTAJIbHOI
rpynu Ha HaiOinbm BHCOKOMY (MakcH-
MajJbHOMY) piBHI iXHBOI QyHKLiOHaIBbHOT
MiAroTOBIEHOCTI. Tak, HAMPUKIHII TiATOTOB-
40TO Nepiony, IpU MaKCUMalbHUX 3HAYCHH X
PWC, _ (ynBiui Bumie, Hix y kouTpoai) i MCK
(TocTOBipHE NMEPEBHIIEHHS KOHTPOJIbHUX
3Hauyenb MCK wmaiixxe Ha 50 %) momiHyroua
polib y 3a0e3medeHHI HE0OXiJHOTO BMICTY
OKCHAY a30Ty 1, IK HACHiJOK, MaKCUMaJIbHOTO
piBHS QYHKIIOHATBHHUX MIOKA3HUKIB OPraHi3My
TPEHOBAaHUX IOHAKIB, HOBHICTIO alalTOBAHHUX
0 BUKOHAHHS TPUBAJIUX 1 3HAYHUX (PI3MUYHHUX
HaBaHTaXeHb, 3a0e3mMedyeThcs AOCHUTH
BUCOKOIO aKTHUBHICTIO KOHCTUTYTHUBHOro de
novo cuHTe3y okcuay azory (+46,35 % mo-
PIBHSIHO 3 KOHTPOJIEM) Y MOEAHAHHI 3 BUCOKHM
piBHEM akTHUBHOCTI apriHasu (+72,73 %).

Kpim Toro, BaxiauBe 3HaueHHs B 3a0e3-
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MEeYEHH] ONTUMaIbHOT (yHKIIOHATBHOT MiATO0-
TOBJICHOCT1 MOK€ MaTH TaK0X BHECOK OKCHUAY
a30Ty, PECHHTE30BaHOI0 i3 HOTO CTAa0IIBHUX
MeTabouniTiB (BMICT HiTpUT-i0HIB OyB Ha 82,78 %
BHIIIE, 2 HITpaT-aHioOHIB Ha 78,44 % Hux4Ye, HIK
y KOHTPOJIi), X04a BIpOT1AHUX BiIMIHHOCTEH B
aKTUBHOCTI HiTpaTpenyKTa3u 3adiKcoBaHO HE
O0yno. Ha xopucTh ONTUMalbHOTO CTaHY
CHUCTEMHU CHUHTE3y OKCHIY a30Ty B IOHaKiB
€KCIEepUMEHTANbHOI TPyNnH Ha MOYATKY
MiATOTOBYOTro MEPioNy CBiAYMIM 1 BIpOTiIHO
Oinpm HU3bKi (Ha 14,82 %) mopiBHSAHO 3
IOHAKaMH KOHTPOJIbHOI rpynu, 3HaUYeHHSA
aktuBHocTi INOS.

CyTTeBUM MiATBEPAXKEHHAM HaBEICHUM
pe3yipTaraM CTaJd TaKi MOPiBHAJIBHOTO
aHaJi3y pi3HMUX CHiIBBiAHOIIEHb BHUBUYEHUX
0ioXiMiuHUX MMOKa3HUKIB. Sk BuagHO 3 puc. 1,
1715 IOHAaKiB eKCIepUMEHTalbHOI Ipynu Oynau
XapakTepHi BiporigHo 61J1b1I BUCOKi MOPiBHAHO
3 KOHTPOJIBHOIO TPYHOI0 CHiBBiAHOMIEHHS
aprinasa / iNOS (na 102,60 %), wactku NO,
(Ha 66,59 %), Ta, HABMAKH, MCHIIII 3HAYCHHS
gactku iNOS (Ha 34,72 %) .

VY 1ioMy MOXHa KOHCTaTyBaTH, IO O1JIBIII
BUPAXCHUH y TPEHOBAaHUX I0HAKiB mpouec de
NOVO CHUHTE3Y OKCUJIY a30Ty Y CIIOJIyuYeHHI 3
BiJTHOCHO MOMipHUM 30iJbIICHHIM peyTHIIi3a-
HiHHOTO HUISAXY, MiABULIEHOI IHTEHCUBHICTIO
apriHasHoro ¥ 3HM)KEHOIO aKTUBHICTIO KaJbIil-
He3anexHol iNOS cmocrtepiraBcs Ha Tii
MiABUIIEHUX NOPiBHAHO 3 KOHTPOJIEM 3HAYEHD
ix 3araixpHOi ¢i3uMyHOI mpame3gaTHOCTI |
aepoOHOI mpoaykTuBHOCTI. Lle € mepekonnu-
BUM J0Ka30M BaXJHMBOI POJIi OKCHAY a30Ty,
CHHTE30BaHOTO cCaM€ KOHCTHUTYTUBHHM, a HE
IHAynuOenpHUM de NoVo ILISAXOM, y 3a0e3re-
YeHH1 aJeKBaTHOTO pPiBHSA (QYHKUIIOHaIBHOT
MirOTOBICHOCTI OpTaHi3MYy.

Mu OUiHMIM TakoX 3MIHHM y CHCTEMI
CHUHTE3y OKCHAY a30Ty Ha Pi3HHX eTamax
TpeHyBanbHOI Ta 3MarajbHOi AisIBHOCTI
TPEHOBAHUX IOHAKiB, TOOTO B AWMHaAMIIi
amanTtanii o 3MiHM XapakTepy Ta obcsry
30BHIIIHBOTO BIIUBY Ha iX OpraHi3M y BUTIAAI
M’5130BOT poOOTH.
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Puc. 1. ChiBBiZHOIIEHHSI aKTUBHOCTEH Pi3HUX IUIIXiB MeTabonizmy L-aprininy y HerpenoBanux (1) i TpeHoBaHHX (2)
toHakiB: | —aprinasu/ NOS, II—aprinasu/iNOS, III —aprinaszu/eNOS, IV —uitparpenykrasu / NOS, V — HiTpaTpeayKTa3u
/iINOS, VI —nitpatpenykrasu / eNOS, VII — gyactka aktuBHOCTI iINOS y cymapwiit aktuBHocTi NO-cunTa3, VIII — gyacTka
BMICTY HITPHUT-aHiOHa y CyMapHOMY Iyii MeTabomiTiB okcuay azoTy. 3a 100 % mpuiHATO 3HAYCHHS MOKAa3HUKIB,

3apeeCTPOBAHUX Y TPYIi HETPEHOBAHHUX IOHAKIB.

* MOCTOBIpHA Pi3HUILA MOPIBHSIHO 3 HeTpeHOBaHUMH oHaKaMu (P < 0,05)

Sk BUIIHO 3 pe3yibTaTiB, MPEJACTaBICHUX
y TabJI. 2, Ipu TPUBAIOMY MOEIHAHHI TPEHY-
BaJlbHUX 1 3MaralbHUX HaBaHTaXeHb Yy
TPEHOBAaHUX IOHAKIB €KCIEPUMEHTANbHOT
IPpynu OO0 cepeIuHU 3MarajbHOTO mepioay
3HUKYBaBCsl piBeHb iXHbOI (Pi3nuHOI mpaie-
34aTHOCTI i aepoOHOT MPOYKTHBHOCTI Opra-
Hi3MY, 10 MOBHICTIO MiATBEPIKYE JiTEpaTypHi
JaHi 3 ObOTO MUTAHHSA. Y 3B SA3KY i3 UM
ICTOTHI 3MiHH, cIlOCTepirajiucs i y cucremi
3a0e3MeueHHs] OpTaHi3My OKCHAOM a3oTy.

Byno BcraHoBIEHO, 110 B YMOBaX TPUBaIoOi
IHTEHCUBHOT M’A30B01 poOOTH HOMiHyIOYa
poJib y 3a0e3MmeuYeHH] ONTUMAaJIbHOTO PiBHS
(GYHKIIIOHYBaHHS CHCTEMH CUHTE3y OKCHUIY
a30TYy HaJEXHUTh BXE He JHIIEe OKUCHOMY
KOHCTHTYTHBHOMY de novo, ajne i HEOKHCHOMY
pecunresy NO i3 iforo crabinbHux mertabdo-
JITiB.

Tak, y cepeauHi 3MarajipHOro mepioay
CSATHYJIM CBOIO MaKCUMYMY TakKi MOKa3HHUKH
TUIA3MH KPOBI, SIK BMICT HiTpUT-aHioHa (+16,77 %),

Tadmauus 2. 3minn a6coJIOTHUX 3HAYeHDb OioXiMiuHMX i PyHKIiOHATLHUX MOKA3HUKIB Y TPEHOBAHUX IOHAKIB
3aJ1eKHO BiIl TPUBAJIOCTI Jil cucTeMaTHYHNX (Qi3HYHMX i MCHXOJOTiIYHNX HABAHTAXKEHb Y Nepio] 3MaraHb
(Mzm, n = 12-17)

IToxa3Hukn

Buxinauii ctan

CepenuHa 3MarajibHOro mnepiomy

NO,, nmons - Mr' 6inka
NO," umounb Mmr! Ginka
Aprinasa, HMoOJIb - XB' - Mr! GinKa
CeyoBuHa, HMOIb - MI™! OiKa
NO-cunTa3a, nMoab * XB™' - Mr! Ginka
KOHCTUTYTHBHA
iHAyuuoeapHa
cyMapHa
HitpaTtpenykrasa, HMOJb * XB™' - Mr! GisiKa
3aranpHa (hi3udHa Ipare3IaTHiCTh, KIM * XB™! + KI”
AepoOHa NPOAYKTHBHICTb, MJT - XB™' * KI!

1

323,70+£24,70 378,0+46,9
1,67+0,20 1,02+0,13%*
2,09+0,25 1,3140,29%
75,80+6,20 57,6049,60
58,6+7,90 71,67+6,42
12,3+2.45 10,43+1,36
70,95+9,85 82,142.42
3,47+0,41 7,38+0,87***
26,64+1,31 23,77+0,57
70,24+2,84 63,61%1,20

*P<0,05; **P<0,01; ***P<0,001 pi3HHUIA JOCTOBipHA CTOCOBHO BUXiTHUX 3HAYCHD.
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aktuBHicTh ¢cNOS (+22,30 %) i, ocobnuso,
aKTUBHICTH HiTpaTpenykrasu (+112,68 %),
TOAl K, HABIAKH, CBOTO MIHIMYMY CATHYIH
BMicT HiTpaT-aHioHy (-38,92 %), akTUBHICTb
aprinasu (-37,32 %). He BukitodeHo, mo
3pocTtanHa akTUBHOCTI cNOS 3yMOBIIOETHCSA
caMe BHAaCJIiJOK 3HUXCHHS aKTHBHOCTEH
aprinaszu ta iNOS (-15,20 %), 110 KOHKYpYIOTb
3 ¢cNOS 3a cninpHui cyocrpat — L-apriuis.

B cepenauni 3maranpHOTO Hepioay cepen
pO3paxoBaHUX MOKAa3HUKIB MaKCHMAalbHI
3HaYeHHs Malll TaKi — yacTKa HITpUT-aHiOHA
B CyMapHOMY IyJi cTabinbHUX MeTaOoNiTiB
okcuay azoty (+66,71 % nopiBHAHO 3 BUXia-
HUMU 3HAUCHHSAMHM) Ta BIAHOLIEHb MK PI3HUMH
HUISIXaMU CUHTE3Y OKCUAY a30Ty — peyTHIi3a-
MIHUM 1 KanbpHiiiHe3anexHui de novo (HiTpaT-
penykraza / iNOS), ne mpupicT CTaHOBUB
+150,82 %. MiHiMalbHI 3HAaYeHHS B LIEH
nepioxn Oyiu 3aikcOBaHI MiXK BiJJHONICHHIMH
HEOKHMCHOTO apriHa3Horo MeTaboJi3My apriti-
HY 1 H1OTO OKMCHOT'O KaJbLil3anexHoro (apri-
Hasza / ¢cNOS — 3smenmenss Ha 48,73 % mo-
PIBHSIHO 3 BUXiTHUMH 3HaueHHAMH). Haii6inb-
1Ie 3HUKEHHS OYyJI0 3apeecTPOBAaHO IS HACT-
ki iNOS y cymapniit aktuBHocTi NO-cuHTa3
(Ha 26,59 %; puc. 2).

%
250

200 1

150

Bigomo, mo 3akiH4e€HHS 3MarajbHOTO
CE30HY y CHOPTCMEHIB XapaKTepH3Y€EThCS
MNOTYXHUM HapOCTaHHAM HPUPOJHOTO CTOM-
JIEHHSI OpraHi3My, 3HIKEHHAM (i3udHOi mpa-
1e31aTHOCTI Ta QyHKIIOHAJIBHOT NIATOTOBIIE-
HocTi. BiznoBigHo 10 pe3ynbrariB, npencras-
JeHUuX y Tabia. 3, y TpeHOBaHMUX IOHAKiB Ha
3aKJIIOYHOMY €Talli JOCHIJKEHHS JIiWCHO
crocTepiranocs BUpa)xeHe BiporiJiHe 3HUKEH-
s PWC (Ha 25,49 % momo BUXITHUX
3HaueHb) i MCK (-14,22 %). Pazom 3 Tum
HEOOXiAHICTh MPOJOBXKEHHS 3MarajibHOI
OisIMbHOCTI, BUKOHAHHS (i3MYHHUX HaBaH-
TaXeHb Ha HEOOXiAHOMY piBHI BUMarae
Mo01ni3anii pyHKIiOHATHLHUX pe3epBiB OpraHiz-
My i GopmMyBaHHS HOBUX (Pi3iomOrivyHUX
MeXaHI3MIB HOro aaekBaTHOI aganrtamii 10
CHCTEMaTHYHOI M’ A30B0i poOOTH.

Sk moka3zanu pe3yJabTaTH HALIOTO JOCIi-
XKEHHS, aJanTHBHI nmepeOyqoBH B CHCTEMI
CHHTE3y OKCHAY a30Ty Ha eTali rpaHuYHOTrO
i HaBITh HAAIOPOTOBOTO 30BHIMIHHOTO BIUIMBY
3HaIUIM CBO€ BiIOMTTA B 3MiHi iepapxii ii
OKpeMHX KoMHOHeHTiB. IIpu obcTexeHHi
IOHAKiB €KCIIEPUMEHTAJIBHOI TPy U HAPUKIHII
3MarajipHoro mnepiony (auB. Tabn. 3) mu
BCTAHOBHJIM 3HAaYHi 3MiHU B IHTEHCHUBHOCTSX

1 * *
1004 —
2
N |_h |_i “
0 . , . :
[ I i v

\ \ Vil Vil

Puc. 2. 3miHa criBBiZIHOLIEHHS aKTUBHOCTEH PI3HUX NUIAXIB MeTaboai3My L-apriiny y TpeHOBaHHX IOHAKiB Ha IOYATKY
(1) ta B cepenuni (2) 3maranpHoro nepioay: I — aprinasu / aktuBaicte NOS, II — aprinasu / iNOS, III — aprinasu / eNOS,
IV —nitparpenykrasu / NOS, V — nitparpenykrasu / iNOS, VI — nitparpenykraszu / eNOS, VII —yactka akruBHocTi iNOS
y cymapHii aktuBHOCTi NO-cunTas, VIII — yacTka BMicTy HITpUT-aHIOHA B CyMapHOMY IyJli METa0OIiTiB OKCHAY a30Ty. 3a
100 % npuiHATO 3HAYCHHS MOKa3HUKIB, 3apPEECTPOBAHUX HA MI0YATKY 3MarajlbHOTO Mepioay.

* IOCTOBipHA Pi3HULA MOPIBHAHO 3 OYATKOM 3MaraibHoro nepioay (P < 0,05)
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Tabmmus 3. 3mMinn aGcoIOTHHUX 3HaYeHb 0ioXiMiYHMX i PYHKIiOHAILHAX MOKAa3HHUKIB Y TDEHOBAHNX IOHAKIB
3aJ1eKHO Bii TPUBAJIOCTI il cucTeMATHYHMX (Pi3UYHMX i IICHXOJIOTIYHMX HABAHTAXKEHb B IlepioJ 3MaraHb
(M£m, n = 12-17)
Buxignuii cran

323,70+24,70

HarpukiHii 3MarajpHOTo nepioy
299,2 £16,0**

IToka3zHuku

NO,, nmons - Mr' 6inka

NO, umob Mmr! Ginka 1,67+0,20 1,33 £0,05%*
Aprinasa, HMOJb - XB! - MI™! GinKa 2,09+0,25 1,89+ 0,06
Ce4yoBHMHA, HMOJb - MI™! Oinka 75,80+6,20 65,80+2,70
NO-cunTa3a, nMoJb * XB™' - Mr! 6inka

KOHCTUTYTHBHA 58,6+7,90 37,65+3,00%*

iHnyuubenpHa 12,3+2.45 20,20+1,30%*

cyMmapHa 70,95+9,85 57,85+8,03
Hirparpeaykrasa, HMoub - XB™' - Mr! 6inka 3,47+0,41 4,80+0,45%*
3aranpHa (i3nyHa npare3aaTHicTs, KrM - XB™ - k! 26,64+1,31 19,85+0,61%*
AepoOHa NPOAYKTHBHICTb, MII - XB™ + KI! 70,24+2,84 60,25+1,92%*

okucHOro de novo Ta HEOKMCHOI'O peyTHIIi3a-
IIHHOTO CHHTE3y OKCHAY a30Ty. B 1eii yac oc-
HOBHA POJIb y 3a0e3MeUeHHI CUHTE3y OKCHTY
a30Ty Halie)kalia BXKe HOro KajbllifiHe3alex-
HOMY cuHTe3y de novo (JIOCTOBipHE IiJBHU-
meHHs akTuBHOCTI iNOS y mopiBHsSHHI 3
BUXiJIHUMH 3HaueHHsIMH Oyna 64,23 %). [Ipu
1IbOMY KaJblifizanexuuii de novo cuate3 NO
penunpokHo 3HmKYBaBcs (-35,76 %).

3MiHU PO3pPaxXyHKOBUX TMOKA3HUKIB (JIHB.
puc. 3) TakoX IMoKa3aju, [0 B KiHI[1 3Maralb-

HOTO NepioAy B yMOBax il 3Ha4YHUX 00’ €MiB
¢GI3MYHUX 1 TICHXOJOTIYHUX HaBaHTaXEHb Y
TPEHOBAHUX IOHAKIB CIIOCTEPIraliocs 3HaYHE
nigBuiieHHs yacTku iINOS B cyMapHIii aKTHB-
HocTi i3odepmentie iNOS (ua 101,73 % B
NOPIBHSHHI 3 BUXIJITHUMHU 3HAYEHHSAMMH) 1
HEICTOTHE 3HM)KCHHS CIIBBIIHONIEHHS HITPAT-
peaykra3a/iNOS (ua 15,77 %) i, HaBmaKH,
3Ha4yHe 301JbIICHHS CIiBBiIHOMEHHS HITpaT-
penykraza/cNOS (ua 115,32 %), Ttomi sk
BIJHOIIEHHs HIiTpaTpeaykra3a / cyMmapHa

%
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T T Y vioovIe v
Puc. 3. 3mMiHa cHiBBiIHOLICHHS aKTUBHOCTEH PI3HUX LUIAXiB MeTab0ai3My L-aprininy y TpeHOBaHHX IOHAKiB Ha [TOYATKY
(1) ta Hanmpukinni (2) 3maransHoro nepioay: I —aprinasu / aktuBuicte NOS, 11 — aprinasu / iNOS, I — aprinazu / eNOS,
IV —nitparpenykrasu / NOS, V — nitparpenykrasu / iNOS, VI — nitparpenykrasu / eNOS, VII — uactka aktusHocti iNOS
y cymapHiii aktuBHocTi NO-cunras, VIII — yactka BMicTy HITpUT-aHIOHA B CyMapHOMY IyJli METa0OoIIiTiB OKCHAY a30Ty. 3a
100 % npuHHATO 3HAYEHHS ITOKA3HUKIB, 3apEECTPOBAHUX HA I1OYATKY 3MarajbHOTo Mepiony.
* OCTOBIpHA Pi3HHULA NOPIBHAHO 3 MOYATKOM 3MaraibHoro nepiony (P < 0,05)
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NOS (+69,64 %) i aprina3za/cNOS (40,77 %)
3MIHIOBAJIMCSl 3HAYHO MEHIIOIO MipoOI0.
TakuM YMHOM, pe3ylbTaTH NMPOBEAECHOTO
JOCIHIiIXEHHS Oalu 3MOTY BUSIBHUTH JEAKi
iCTOTHI 0cOONMBOCTI B opraHizaunii cuctreMu
CHHTE3y OKCHUJY a30Ty B IoHaKiB 18—-20 pokiB
y mpoueci ix TpuBaloi TpeHyBaJbHOI Ta
3MaraiabHol agigabHocTi. I[loka3zaHo, WO
nmepexim BiJl BITHOCHO CHPUATIUBUX YMOB
HiITOTOBYOTO MEPioay A0 eKCTpeMalbHUX
YMOB 3MaraHb CyNpPOBOJXYBaBCS 3MiHOIO
3HAYEHHA OCHOBHUX LIISIXiB 3a0€3MeYeHHS
iXHPOTO OpraHi3My OKCHIOM a30Ty — BiJ
JOMIHYIOUOi pOJIi OKHCHOTO KOHCTUTYTHBHOTO
de novo cuntezy NO i3 L-aprininy ra
HEOKHCHOT'0 apriHa3HOro MeTaboIi3My OCTaH-
HBOTO 3 YTBOPEHHSIM MPOMiIXHHUX HU3BKOMO-
JEKYISIPHUX O10peTyNATOPIB 1 AHTHOKCUAAHTIB
(ceuoBuHa, mosiaminu, FAMK) no mpeainto-
BaHHS OKHCHOI'O KaJbLi{HE3aIeXHOT0 IHAY LU -
0enpHOTO CHHTE3Y OKCHAY a30Ty de novo Ta
HOTr0 HEOKHCHOTO PEYTHUIi3al[iHHOTO CHHTE3Y.
OTxe, MOXHa MPUINYCTHTU MapagoKcallbHy
MOKJIUBICTh y4aCTi HEOKHCHOTO apTiHa3HOTO
IUIAXy Aerpananii aprininy (aprinin + HO -
CEeYOBHHA + OPHITHH — nyTpecuuH —» [AMK
- I'MK - NO, a6o aprinin + HO - ceuoBuna
+ opHiTHH — TnyTtamar — [AMK - ryanigun-
MmacisHa kuciora (MK) — NO), a He Tinbku
roro okucHoi NO-cuHTa3HOI gerpamamii
(aprinin + H,O - nurpynin + NO) y niarpumii
BUCOKUX PIBHIB CHHTE3y OKCHAY a30Ty, IO
HiATBEPAKYETHCS BUCOKUM BMiCTOM HITPHUT-
aHioOHa B IJa3Mi KPOBI TPEHOBAHUX IOHAKIB.
Ile, MabyTh, € HEOOXiTHOK Ta BaXKJIUBOI
yMOBOI iXHBOI edexTuBHOI amanramii mo
BUKOHAaHHA OiNbIINX 00CATiB TPEHYBaJIbHHUX
HaBaHTaXEHb HPOTITOM TPHBAJOTO dHacy.
BoueBuap, BUCOKAa aKTUBHICTHh apriHa3u B
TPEHOBAHUX IOHAKiB MoXe 3abe3nedyBaTH
YTBOPEHHS J0JAaTKOBOTO OKCHUIY a30Ty IpH
okucHeHnHi 'MK pisHumu i3odepmenramu
NOS mopsa i3 KIaCHYHUM OKHCHEHHSIM
aprininy. Kpim Toro aprinazHuii merabomnizm
L-aprininy Mo>ke moclifoBHO 3a0e3neuyBaTu
OpraHi3M aHTHOKCHAAHTOM 1 pEeryisiToOpoM
cute3y NO — Ce40BHHOIO, PETyIsITOPOM

52

npoxidepanii # aHTHOKCUAAHTOM MYyTpec-
LHUHOM, PETyJISTOPOM MITOXOHAPiaJbHOI MOpH
i ranpmiBHOTrO HelipomeniaTopa ITHC TTAMK,
IO TaKOX JYyXe BaKJIHMBO IS aganrtaunii ao
IHTEHCUBHUX 1 TpUBaJIUX (Pi3MUYHUX HABaHTa-
XKEHb y TPEHYBaJlbHOMY Iepioni 3a BiACYT-
HOCTi (aKTOpiB NCHXOJOTIYHOTO CTpecy.
[IpoTsirom 3MaranbHOTO MEPiOAY, KOIH il HUX
¢bakTOpiB MiACHIIOETHCA, IHTEHCHUBHICTH
HEOKHMCHOTO OOMiHY apriHiHy MOCTYNOBO
3BOJIMUTHCS 10 PiBHS HETPEHOBAHUX IOHAKIB,
TOOTO 3 010XIMiI4HOT TOYKHM 30py HAIPUKIHII
3MarajbHOr0 Hepiofgy crmocTepiraerbcs
MpakTUYHO NOBHA Jle3aJanTallis opraHizMy 3a
MOKa3HMKaMH HEOKHCHOTO OOMiHY apriHiHy.

Marepianu pobOTH, Ha HAIly AYMKY, € HE
TUIBKY JO0KAa30M BaXXJIMBOI POJIi AJIsl MPOIIeciB
amanrtanii go TpuBanux (i3UYHUX HABAHTA-
XKEHb BEIUKOTO 00cAry U TpuBanocTi 5K
OKHCHOTO, TaK 1 HEOKMCHOTO MeTabonizmy
apriHiHy, aje TaKoX 1 BaXXJIMBOI poJi sK
okucHOro de novo (KOHCTUTYTUBHOTO Kajb-
iHA3aMeKHOT0 1 KaIbI[IHHE3aJIe)KHOTO 1HYITU-
0eNbHOT0) 1 HEOKHMCHOTO peyTHuiizauiiHoro
LUISIX1B CHHTE3Y OKCHAY a30TY, IO € ICTOTHUM
JOTIOBHEHHSAM JI0 HAABHUX BiIOMOCTEH 3 HOTO
MUATAaHHS.

BUCHOBKMH

1. HampukiHIi TpeHYBaJbHUX 3aHATH Y
MiArOTOBYMM MEPiOJ IS IOHAKIB, AKi CHCTE-
MaTHYHO BUKOHYIOTH M’5130BY po0OTY, Xapak-
TEepHi BUCOKI PiBHI SIK OKHCHOTO MeTab0i3My
L-apriHiny Kajiblifi3aje:xHUMH KOHCTUTY THB-
HuMu NO-cuHTa3aMu (CHHTE3 OKCHUAY a30Ty
1 HUTPYIiHY), TaK 1 HEOKUCHOTO apTiHA3HOTO
MeTtaboni3my L-aprininy (cHHTE3 OpHITHHY Ta
CEYOBHWHU). AjanTanii opraniamMy 10 TpUBaIUX
1 3HaYHUX (PI3UYHUX HABAHTAXKCHb BIAMOBIAAE
BUCOKa YacTKa BMICTy HITPUT-aHiIOHA B CYy-
MapHOMY TyJi MUPKYITIOYUX Y IJIa3Mi KpOBi
cTabiIbHUX METAa0ONITIB OKCHIY a30TYy.

2. 30iMbIICHHS CTYTIEHS HECIPUSITIUBOTO
BIJIMBY Ha OPraHi3M iHTEHCHBHHX TPEHY-
BaTbHHX ((HI3UYHUX) 1 3MaranbHUX (K Gi3ud-
HUX, TaK 1 MCUXOJTOTIYHUX) HaBaHTaXEeHb
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CYIPOBOJIKYETHCS BUPAKCHUMH aJallTHBHUMHU
3MiHaMH B i€papxii OKHCHOT'O KOHCTHUTYTHB-
HOTO (3HHMOXKEHHS) 1 iHaAyuubenbHOro (3poc-
TaHHs) de novo CHUHTE3y OKCHIY a3oTy, a
TaKOX HEOKHCHOT'O PEYTHIi3alliiHOTO CHHTE3Y
OKCHIY a30Ty (HmiIBUIIEHHS) i HEOKUCHOI
nerpagauii L-aprininy (3HU>KEHHS).

3. de3ananranis opraHi3My OHaKiB Hanpu-
KiHIIl 3MarajgbHOTO MEPi0y CYMPOBOIKYETHCS
3HaYHUM 3POCTAHHSM aKTHMBHOCTI OKHCHOTO
KasbIliitHe3aIe)XHOTo cHTe3y NO Ta, MEHIIO0
MipO10, IOCHUJICHHSIM HOT'0 HEOKUCHOTO CHUHTE3Y
3a paxyHOK peyTuiizamii HUpKyJII0YNX CTa-
O1TbHUX OKMCHEHUX META0OIITiB.

H.B. bornanosckas, A.B. Koutopyoa,
H.B. Manukos

OCOBEHHOCTHU OBMEHA APTUHUHA

U CUHTE3A OKCHJIA A30TA Y IOHOIIER
IPU AJAIITAIIMU K PU3UYECKUM
HAT'PY3KAM B TPEHUPOBOYHOM

N COPEBHOBATEJIBHOM INIEPUOJIAX

IpoBeneno obcienoBanue 29 TPEHUPOBAHHBIX U HETPEHHU-
POBaHHBIX IOHOIIEH B Bo3pacTe oT 18 1o 20 net. JlokazaHo,
YTO ONTHUMAaJIbHBIN YPOBEHb ajalTallud UX OpraHusma K
POAODKUTEIIBHBIM U UHTEHCUBHBIM (1)M3I/I‘ICCKI/IM Harpyskam
obecrieunBaeTcs 3a CHET AKTHBALIMH HE TOJIBKO KOHCTUTYTHBHOTO
KaJplMiA3aBUCUMOro de Novo CHUHTEe3a OKCHJA a30Ta, HO U
HEOKHCIIUTENBHOIO apIMHA3HOI0 METab0IM3Ma TIOCIIEIHETO,
IPU KOTOPOM 00pa3yeTcsi HECKOIBKO BaXKHBIX HH3KOMO-
JICKYJIAPHBIX 61/10pel"y.]'l$[TOpOB N AaHTUOKCHIAHTOB, B T.4.
MOYEBHMHA. 3HAYUTEIbHOEC CHIDKCHHE (QYHKIMOHAIBHBIX
BO3MOXHOCTEH OpraHn3Ma TPEHHPOBAHHBIX IOHOILIEH B KOHIIE
COPEBHOBATENBHOIO IIEPUO/A U, KaK CIIe/ICTBHUE, IPOsIBICHUE
NPU3HAKOB [Ie3a/1alTallu}, KOPPEIUPYET C aKTUBALUEH Kak
OKHCJIUTENIBHOTO KaJlblMiiHE3aBUCHMOro de novo cuHTe3a
OKCHJIa a30Ta, TaK U €r0 HEOKHMCIIUTENBHOTO CUHTE3a 33 CYET
peyTHIM3aIMU CTAOMIBHBIX UPKYIUPYIOINX METAO0IHTOB.
KiroueBble cioBa: OKCHJ a30Ta, aprMHUH, QU3HYECKHE
Harpysku, agarnranus, KOHOIIH.

N.V. Bogdanovskaya, A.V. Kotsuruba,
N.V. Malikov

THE ARGININE EXCHANGE AND NITRIC
OXIDE SYNTHESIS IN YOUTHS UNDER
ADAPTATION TO PHYSICAL STRESS IN
TRAINING AND COMPETITIVE PERIODS

A survey of 29 trained and untrained youths in the age of 18-
20 years was carried out. It is shown that the optimal level of
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adaptation of the body to prolonged and intensive physical
activity is provided by multi-dominance nonoxidizing arginase
metabolism and its oxidative metabolism by constitutively
calcium dependent NO-synthase (eNOS and nNOS).
Nonoxidizing arginase metabolism results in formation of sev-
eral important low-molecular bioregulators and antioxidants
(urea, polyamines, GABA). Significant reduction of function-
ality of the trained body at the end of the competitive period
and consequently disadaptation correlates with Ca*" -inde-
pendent NO synthesis which does not compensate the organism
needs in NO.

Keywords: nitric oxide, arginine, physical stress, adaptation,
youths.
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BruiuB jJikapcbkoi popmu JIoKaJTIHY
Ha nepeodir imemii—penepgysii miokapaa

YV Oocrioax na anecmeszosanux cobakax 3 6i0meopenHAM excnepumenmanvroi iwemii (90 x8) ma
penepysii (180 x8) noxazano kapoionpomexmophuil 6NIUE PAPMAKOLOIUHO20 NPEKOHOUYIIOBAHHS,
BUKIUKAHO20 B8EOEHHAM NLIKAPCbKOi hopmu (mabremxu) mopemMicHo20 akmugamopa adeHo3uH-
mpugpocpam (AT®)-uymaueux xaniceux (K ,,) xananie — groxaniny 3a 0onomo2010 30H0a 6 cepeouny
wiiynka. Bubpawna 0osa 2,2 me/ke 3a ymog @izionoiunoi Hopmu mMana MiHiMALbHULL 6NIUE HA NOKA3HUKU
Kkapoiocemoounamiru. Ilposedene 00Cnioxncents 0ai0 3M02y SUIHAYUMU 3MIHY YUX NOKA3HUKIE NIO
4ac po3eUMKY 3aXUCHO20 AHMUIWEMIUHO20 MEeXaHi3My PapMaKonoeiuHo2o npekoHOUYilo8anHs ma
OKpecaumu OCHOGHI KApOionpomeKmopHi peakyii, nog ’sa3ani 3i 3MiHaMu 6 KapoioceMoOuHamiyi npu
iwemii—penep@hy3ii miokapoa. 3 Hawoi mouKku 30py, 00 NOUMUEHUX BNAUGIE DIOKANIHY, U0 MONCYMb
cnpusmu 1020 KapoionpomekmopHuUM epeKmam, MOICHA GiOHecmu Nonepeodicents penepdys3itinozo
niosuwenHs 3azaibHonepeheputinozo onopy ma onopy KOPOHAPHUX CYOUH cepys, a Maxodc NOMipHe
SHUMCEHHS apmepialbHO020 MUCKY, WO NOCLAONIOE HABAHMANCEHHS HA ypadcene cepye i cnpuse
30epesicennio cepyesoeo GUKUOY 8 nepuii 200unu iwemii. IIo3umuenum MoxicHa MAKodIC 88adlNCAmMu
8IOHOCHE 30epediceHtsl NOKA3HUKIE CKOPOMAUGOi akmugnocmi miokapoa 8 nepioo penep@ysii. Oonum
i3 HaUBAOMIWUX NOKAHUKIE PO3BUMKY 3AXUCHO20 MEXAHIZMY (DapMAKoNo2iuH020 NpeKOHOUYIIo68aHHs
npu nepeodiuemMivHomMy 88e0eHHI IKAPCbKoi popmu (PROKANIHY € 3MEHUEHHS PO3MIPY HEKPOMUYHOT
OiIsAHKY MioKapOa, a, omaice, 30HU IHAPKMY, 8 eKcnepumeHmax 3 iwemicio—penepdysiero mioxapoa
nopisuano 3 konmponem na 42,53% + 2,91%.

Knrwouoei cnosa: K,

ounamika, ingapkm miokapoa.

BCTYII

Binomo, mo akTuBauis aneHo3uHTpudocdar
(AT(D?—‘lyTJ'II/I.BI/IX kaniesux kananis (K, )
KaHaJliB € OAHI€I0 3 TOJOBHUX JaHOK €H/IOTEH-
HOTO 3aXHCTy cepus mpH rimokcii Ta imemii
Miokapna [8, 27]. ¥ MmexaHi3Max 3aXUCTy
OepyTh y4acTh K, -KaHamu capkojgeMalbHOi
Ta BHYTPINIHBOI MITOXOHApiaNbHOT MeMOpaH
KapaioOMiOIHTIB, CYINHHUX TJIAageHBKOM s-
30BHX Ta €HAOTENianbHUX KIiTHH [4, §].
Binkpupanus K, -KaHaliB njaa3sMaTH4YHOL
MeMOpaHU CIPUYUHIOE T1 rimeprnoispu3amiio Ta
NPUTHIYCHHS BXOIYy B IMHTOIIA3My 10HIB
kanbiiro [13, 19]. lle nepuioyeproBo BIIUBAE
Ha MOKAa3HUKH KapaioreMOJAWHaMIKH Ta 3a-

-Kaumanu, ¢uokanin, nikapcoka gopma, iwemis—penepysis, kapoiozemo-

mobirae 3HaYHUM ITOIIKOKEHHSIM MioKapaa
mig gac imemii Ta penepdy3ii. AKTHBAIiS TUX
KaHaJIB y CYIHHHHUX TIaJeHbKOM SI30BUX Ta
SHIAOTENALHUX KIITHHAX MPU3BOJAUTE A0 1X
PO3LIUPEHHS 1 3amo0irae po3BUTKY penepdy-
31HHUX KOHCTPUKTOPHUX PEAKIliil B KOPOHAPHUX
cyauHax [5]. AKTHBaIis KaHaAJIB IMjaa3Ma-
TUYHOI MeMOpaHu KapaiOMIiOIMTIB 3MEHIITY€
BUTpATH eHepropecypciB (3okpema, ATD, mo
sSKpa3 AyXe BaxJuBO mpu imemii) [18],
3MeHInye penepdy3iiiHi MOPyUIEHHS PUTMY
cepus [5, 6, 9], momepeky€e KOHTPAKTYPY
Miodiopua [8, 9], M0 MOXKe HPHU3BECTH 0
HEKPOTHYHOTO BPAXKECHHS MioKap/a, raibMye
MeTaboJIIuHI MPOMecH K KJIITHHI 1 BIITOBIAHO
3MeHIye ii moTpebu B kucHi. [IpurHidenns
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aKTUBHOCTI KaTaboniTHuHuX pepMeHTiB (poc-
¢ominasu A,, ninoxkcurenasu Ta inmmux). e 3
0HOTO 0OKYy, MOXe TOoIepeKaTH Jlerpaja-
nito ¢ocdoninigie memOpan (MmemOpaHo-
ctabinizyBanbHa ais), 3 IPYyroro — 3MEHIIYBaTH
YTBOPEHHS MAaTOTEHHUX B yMOBax imemii
MioKapja efiko3aHOiiB, 30KpeMa JICHKOTPUEHIB
[2]. AxTuBalis kaHaIiB BHYTPIITHHOI MEMOpaHH
MITOXOHJPil TPU3BOIUTE A0 ii memonspu3saiii,
3MEeHIIeHHs HanxokeHHs Ca’’ B MaTpuKC
MITOXOHIIpiH, #Or0 3alyXeHHS Ta MOMipHE
HaOyXaHHs, IO CHpHs€E 30€pEKEHHI0O EHEepro-
pecypciB (AT®) [16, 23] i 3anobirae ix nepeHa-
BAaHTAKEHHIO KalblLliEM, BHACIIJOK YOTO IOIe-
pPEIUKYETHCA BIIKPUTTS TPAHCHIOPTHOI MopH,
amonTo3, HEKPO3 Ta MPUTHIYEHHS BiJIbHO-
paaukanbHuX mporecie [15, 17, 20, 22]

Sk BusBunocs, Binkpusatu K,  -kananu
MOXJIMBO 1 32 JOMOMOTOI aKTHBAaTOPiB LHX
KaHaJIIB, 110 CIIPUYHUHSIE PO3BUTOK MOTYKHHUX
KapAionpOTEKTOPHUX peakuiil (mepeaimemMiune
BBEJ[CHHS aKTHUBAaTOPiB MOXE iMITyBarTu
(eHOMEeH 1IeMiYHOTO NPEKOHANIIIFOBaHHS Ta
oTpUMaio Ha3By (apmakomoriuynoro [24]) i
3MEHIICHHS MAaTOJOTIYHUX MPOSABIB NPH
rOCTPOMY NMOPYLIEHHI KOPOHAPHOT'O KPOBOOOITY
[21]. Pa3om 3 MM BUKOpPUCTAHHS aKTUBATOPIB
OUX KaHaJIB B KJIHIII MOY€ BUKINKATH IEBHI
YCKIaAHEHHS, 30KpeMa, MOPYIMEHHS PUTMY
cepus, IPUrHiYeHHS IPOAYKLii IHCYIIIHY 1 JOCUTb
cuibHy rinorensio [14]. Lle ctumynioBamio
PO3p0oOKYy HOBHUX, OLIBII crelU(IYHUX 1 MEHII
TOKCHYHMX akTuBaTopis K, -KaHaiiB, 30kpeMa
bTopBmicHux [12, 25, 26]. B pesynbrari
JOCIiKeHb HaMu OyJI0 BCTAHOBJICHO, 110 OJHUM
13 HaHOIJIBIII IEPCIICKTUBHUX HOBUX (papMakoJio-
riuHux aktusaTopis K, . -kaHalliB 3a CBOEIO
KapAiOMPOTEKTOPHOIO Ta CIIa3MOJIi THYHOIO JIi€10
[1, 2], HE3HAYHUM BIJIMBOM Ha BMICT TJIFOKO3H
[10] ra memkigmusicTio [1, 7, 12] € dhmokamnis.

MeTtoro Hamoi po6oTH OyI0 A0 CIiKCHHS
KapAiompoOTeKTOpHUX e€(eKkTiB mikapchbkoi
¢bopmu (TabneTKw) HOBOTO BITUHU3HSIHOTO
¢ropsmicHoro akrusatopa K,  -xaHanis
capkoJieMallbHOT Ta MITOXOHApPialbHOT MeMO-
paH QuokaniHy B eKCIIEpPUMEHTaX in Vivo Ha
aHACTE30BaHUX cobOakax.

56

METOJUKA

B po60Ti BUKOpHCTOBYBaJIH METOJ peTporpai-
HOI KaTreTepu3aIlii JIiBoi KOpoHApHOI apTepii, Mo
Jla€ 3MOTY BiITBOPIOBATH IMEMilO—penep-
¢y3io 0e3 po3TUHY I'pyAHOI MOPOXKHUHU 1 31
30€epeKEeHHSIM CIOHTAaHHOTO AuxaHHs. [lepe-
BaraMu LIbOTO METOAY € MONEepeaKeHHs TpaB-
MYBaHHS TPYAHOI KIITKW 1 mepukapaa Ta
BUHUKHEHHS MOJApPa3HEHHS pedIeKCOTeHHHUX
30H cepusl 3 HACTYIHOIO 3MiHOIO HEPBOBO-
pedIIeKTOPHUX peaKilii, a TAKOXX T'YMOPaJIbHUX
3CyBiB 1 30epeXeHHS BiJl’€MHOTO THCKY B
TPYIHIH MTOPOXKHUHI Ta MONIEPEKEHHS 0X0JI0/I-
JKEHHSI ceplis, 10 CIpusie 30epeKEeHHIO BEHO3-
HOTO MOBEPHEHHS, KIHIIEBO-I1aCTOJIYHOTO
00’eMy Ta cepIeBOTO BUKHUIY.

Hocnign BUKOHYBaIu Ha 0€3MOpOJHHUX 28
cobakax Macorw Big 15 go 24 kr, mig xjopa-
n030-yperanoBuM Hapko3oM (0,07 ta 0,7 r/xr,
BHYTpimHLOBeHHO). Cobaky ¢ikcyBanu Ha
omnepaniifHoMy CTOJ Ta mpenapyBaju 0OHABI
CTErHOBI apTepii, mpaBy IJIEUOBY apTepilo,
COHHI apTepii Ta IpeMHI BEHH 3 IBOX OOKIB.
[Ticnsa BBenenHs remapuny (500 ox/kr) kpi3b
CTETHOBI apTepii KaTeTepu3yBalll YepPEeBHUN
BiJJiJ a0OpTH Ta 4epe3 JiBy COHHY apTepiio —
NIBUH MUIYHOYOK cepusi, AN peecTpamii
apTepiajJbHOTO THUCKY Ta THUCKY B IiBOMY
mrynouky (K3, puc.l) Binmosizno. Yepes
MpaBy COHHY apTepilo BBOJAUIHM TOHKOCTIHHUN
Hikenesuir karerep (K1, aus. puc.l), nuc-
TajJbHaA YacTHHA SKOTO Oyja BiINOBIAHUM
YUHOM BHUTHYTa, JOBXHHA KaTeTepa 25 cm,
30BHIMIHINA AiaMeTp TPYOKH 3 MM 1 BHYTPIIIHIH
— 2,8 mMm. Karerep perporpanHo BBOAUIH Y
BUCXIMHUHN BIAAINT aOpPTH i JO aOpTaIbHHUX
KJIanaHiB, Ji¢ MiCIg MOBOPOTY BiH MIr OyTH
MPOCYHYTHH y THPJIO JTiBOi KOPOHAPHOI apTepii.
B npomy karterepi 3Haxoguiacs TedIoHOBA
kuika giamerpom 0,8 — 1 MM 3 HOTOBIICHHSIM
Ha KiHIi, miameTrp skoro OyB Ha 0,2 MM
OiNbIIMM 3a BHYTPIIIHIN JiaMeTp MeTaaeBoro
KaTeTepa. 30BHIIIHIA KiHEb OCTAHHBOTO Oy B
CIIOJIyYeHUN 4epe3 TPIHUK 3 MaHOMETPOM,
110 J1aBajio 3MOTY PEECTPYBATU THUCK y KOPO-
HapHOMY pycai. IloTpannsiaHs mMeTaneBoro
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KaTeTepa B OJHY 3 T'lJIOK JiBOi KOpOHapHOi
aprepii IPU3BOAMUIIO JO PI3KOTO 3HUKECHHS
tucky. [licnsg goro BHyTpimHsS TedioHOBa
XKUIKa TpocyBayacs Buepen Ha 1 cMm, i
po3mnourHanu nepdys3io KOPOHAPHOT CYAUHHU
BJIACHOIO KPOB’10 TBAPHUHM 13 IUIEYOBOT apTepii
yepes neppysiviny nomny (I1I1) 3 mocriiHuM
006’eMmoM. KoHTpOJIb a1eKBATHOCTI KPOBOTOKY
3M1HCHIOBANIK 3a €JICKTPOKApAiOorpaMoro
(EKT), (monoxenns 1, nus. puc.l).

Puc. 1. Cxema ekcriepuMeHTy 3 KaTeTepu3aliieio, nepdysieto
Ta eM00Ti3aIiel0 OTHHAIOYOT TJIKH J1iBOT KOpOHApHOT apTepii
Ta peecTpalielo MOoKa3HUKIB kKapaioanHaMiku. Jlocmix 3
MO/IeJIIOBaHHAM imeMii—penepdy3ii Miokapsa y TBapuH 0e3
PO3THHY I'PYAHOT OPOKHUHH.

A — aopra, IIIIB, 3TIB — nepenHs Ta 3aHA HOPOKHUCTI
BeHu, [T — npaswuii mnyHowok, JIII — niBui mIyHOYOK,
IIIT — nepody3iitna nomna 3i cranum 06’emom, EMB —
eJIeKTpOMarHiTHui BuTpatomip, K1 — meranesuii katerep
i katerepusanii ta nepdysii ormHaro4oi rinkm aiBoi
KopoHapHoi aprepii, K2 — kaTetep 11 BUMipIOBaHHS THCKY
B INOPOXXHMHI NiBoTO muyHouka, K3 — karerep nius
BHYTpilIHbOBEeHHOI iHQY3ii mpenapartis, E, E, —
enekTpoManometpH, [ — nudepenuiatop, IC — npunan as
peecTpauii iHACKCY CKOPOTIHBOCTI, P — peectpyrounii
npunan. 1 — mry4Huil em6on y BUXiAHil nosuuii, 2 —
IWTYy4yHUi emOon y mo3uuii oxmo3ii TiJIku KOpoHapHOT
aprepii. 3amITpuxoBaHa IiITHKA — 30HA ilmeMii Miokapaa
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[lomankme mpocyBaHHS BHYTPIIIHBOT
KUIJIKU 3 00TYypaTopoM 3aKJIWHIOBAIO JHC-
TalbHUHN BigMid CynUHH (TONOXKEHHS 2, THUB.
puc.l) i imemii AiNSHKU Miokappaa, IO
KpOBoOTIOCTavyajaacs yepe3 00TypoBaHy CyJUHY
(3amTpuxoBaHa 30Ha). Yepe3 nekinbka
CEKYH/JI IMicJsl 3aKJIMHIOBAHHS PO3BUBAHUCS
xapakTepHi EKI-o3naku imewmii, a came
sMmimienas cermenra ST Bix i3omimii, 30116-
menHs ammaityau 3yous T (I BigBemgeHHs ).
Penepdysii nocaranu niarsaryBaHHsIM Tediio-
HOBOT JKHMJIKH 10 BUXifgHOTO piBHA. [lo0XkeHHS
em0oyia mepeBipsIIu TaKOX MO 3aKiHYEHHI
EKCIIEPUMEHTY 1 PO3TUHY TPYAHOI MOPOKHUHHU
cobaku i mepukapaa. JKuiky BBOJUIH Ha TaKy
caMy JIOBXKHHY, 11O 1 IiJT 4aC EKCIEPUMEHTY, i
B MicIl HaxOJKeHHs eMOOJIM HaKJagalu
JIiraTypy HaBKOJO CYAUHM.

PeecTpyBanu remoauHaMiuHi MOKa3HUKH
3a JOMOMOTOI0 molikapaiorpada “Mingo-
graph-82”, ¢ipmu “Siemens-Elema” (IllBe-
unis). 3anuc EKI 3pificaroBanu y I ta III
CTaHJApTHUX BinBeAeHHsX. CUCTEeMHUI apre-
pianbamii Trck (CAT) BUMipIOBaJIl MAaHOMETPOM
4yepe3 KaTeTep y YepeBHOMY BT aOpTH, SIKUK
OyB BBEJIeHUH Uepe3 MpaBy CTETHOBY apTepilo.
XBuAUHHHN 00’€M KpOBi BU3HAYAId METOJIOM
tepMmoauonii [3]. CKopoTiuBY (PyHKIIIIO JTiBOTO
MIIyHOYKa OMIHIOBANMU 3a 3MiHAMHU mepuIoi
MOXiAHOT BHYTPIMIHbONLTYHOYKOBOTO THCKY Ta
1HIEKCY CKOPOTIMBOCTI Miokapaa (dp/dt_ )/p 3a
JONIOMOTOI0 CHEliali30BaHOr0 00YMCIIOBAb-
Horo mpuctpoto “lagekc” — moynapHo, “on line”.

[Ticns 3axkiHUYEHHS JOCHIAY TUIAHIMETPUIHO
BHU3HAYaJlHu MJjony iHPapKTy Miokapjaa Ta
wromy “pu3uky”’. OcTaHHIO BUSBISIIN 3a0apB-
JICHHSM IHTAKTHHUX AiJITHOK MiOKap/a 3a JI0Io-
Mororo BBeaeHHs 80—100 ma 1%-1r0 po3uuny
METHJIEHOBOTO CHHBLOTO B aopTy Oe3moce-
pEeIHBO TicIsl BUJIYYEHHS cepls 3 TPyIHOT
MOPOXHUHU TPH 3aATATHYTOMY TYPHIKETi B
MicIli OKII031i KopoHapHOi aprepii. Buninenunit
JiBUH NUTYHOYOK PO3pi3aiu MepreHIuKYIIPHO
Horo oci Ha O1oku ToBImKuHOIO 0,5 cM. Hemo-
KOJDKCHUM Miokapj 3a0apBillOBajil y TEMHO-
CHHIH KoIip, a 30Ha “pU3MKY’ 3ajumiaiacs
He3abapBreHoto. [licis BUMiprOBaHHS MIIONII
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30HM “pU3HUKY” 3pa3ku hapOyBaau HITPOCUHIM
TeTpa3oyieM, IKHH BUSBJISE CyMapHy aKTHB-
HICTh JETipOreHas, Npu LbOMY HEKPOTHYHI
JIIJISHKY 3aJUIIaancs He3a0apBICHUMH.
Ycboro npoBeu ABi cepii eKCIEpUMEHTIB
— xKoHTpoubHY (n=12) i nocuigny (n=16). ¥
KOHTPOJIbHIH cepii BU3HAYAIM TOKA3HUKH IIPU
perioHanpHil imemii miokapga (90 xB) Ta
HacTynHiN penepdy3sii (180 xB), y mocuinnin
MPOBOJIMIIN TaKy caMmy imemito—penepdysito
Ha TJIi BHYTPIIIHbOIIIYHKOBOTO BBEICHHS (32
JOTIOMOTOI 30HJa) TableTku QokaliHy B
mo3i 2,2 Mr/kr 3a 60 XB 10 TOYATKYy imremii.
Otpumani pe3ynbTatu 00poOIsIIN MaTe-
MaTHYHO 32 METOJIOM BapialiifHOT CTATHUCTUKH
3a JOTIOMOTO0 KoMIT FoTepHOi mporpamu Ori-
gin 7.0. JlocTOBipHICTh pe3ynbTaTiB BU3HAYAIN
3a kputepieM t CtorogenTa. 3Hauenus P<0,05
pO3MIsA ANy SIK CTATUCTUYHO JOCTOBIPHI.

PE3VJIBTATH TA IX OBTOBOPEHHS

Y momepeaHiX mpansx Ha i30J1bOBaHUX,
nepdysoBanux 3a Jlanrenmopdom cepusax
MOPCBKHX CBHHOK 1 ITypiB in Vvitro Ta cobakax

in Vivo BUSBIEHO, MO CyOCTaHIii HOBOTO
BiTYM3HAHOTO QTOpMicHOrO akTHBaTOpa K, -
KaHaJiB — (JIOKaJiHy Ma€ 4iTKi J0303alIeXH1
Ba30MIATATOPHI Ta KapAiOomMpOTEKTOPHI
skocTi: [Ipu mboMy KapJiompoOTEeKTOPHI 103U
axTuBaTopis K, -kananis (<100 MkMoIb/11 in
vitro Ta <0,lMr/kr macu Tijga in vivo)
NPaKTHYHO HE BIJIMBAIOTh HAa MOKAa3HUKH
remoauHaMiku [1, 5]. Jocnimkyroun kapiaio-
NPOTEKTOPHI eeKTH HOBOI TiKapchKoi popmu
(tabneTkn) ¢IoKanxiHy, MU 3aCTOCOBYBAJIHU
03y 2,2 MI/KT, fiKa OPH BHYTPIIIHBOLIIYH-
KOBOMY BBEACHHI 32 yMOB ()i31010Ti4HOT HOPMHU
MaJla MiHIMaJbHUH BMJIMB HAa MOKA3HHUKH
KapnioremonuHamiku (nuB. tabnuio). Cuifg
3ayBa)KHTH, 110 1i BUKOPUCTAHHS B €KCIIEPHU-
MEHTax 3 imemiero—penepdysiero Miokapaa B
nomnepenHix podoTax B BULIUX J103aX, 30KpeMa
3,3 Mr/Kr, cipuuuHso cyTreBe 3HWKEHHS CAT
Ta JIEAKOI0 MipOIO iHIII MOKa3HUKH KapJiore-
MOJUHAMIKH, IPOTE 3MECHIIEHHS HEKPOTUYHOT
OUISTHKY Miokapza (30HH iHQapKTy MioKap/a)
B €KCIHEPHMEHTAaX 3 BHYTPIIIHbOIIIYHKOBUM
BBEJIECHHIM JiKapchbkoi ¢popMu QuiokalliHy B
no3ax 2,2 13,3 MI/KT IpakTUYHO HE BiAPi3HSA-

3MiHa NOKA3HUKIB reMOJUHAMIKH Y AaHACTE30BAHUX CO0aK NMPOTsAroM 1 rox mic/s iHTPAILIyHKOBOI0 BBeleHHS
Jikapcebkol popmu (TadeTkn) (uokadiny B 103i 2,2 mr/kr (M+m, n=16)

IToxa3auk Buximamit UYac Bijx BBeIeHHS (PIIOKaJiHY, XB

piBeHs 15 | 30 | 45 | 60
Koponaphwuii nepdy3iiiHuii TUCK,
MM PT.CT 182,02+11,3 176,38+11,9 * 176,14+13,94 177,5+14,77 172,13+11,39*
CucremHuii apTepiajabHUA THCK,
MM PT.CT 145,06+7,04 139,2+6,6 133,6£7,06  134,9+£6,6 132,13+6,39*
Tuck y TiBOMY IIIYHOUYKY, MM PT.CT 172,87+7,38 167,01£6,08 163,07+7,17 161,65+6,75 158,68+7,86*
INepiua moxisHa TUCKY Y JTIBOMY
mynodky (dP/dt ), Mm pr.ct/c 271424176  2673,6+147  2538,7+161,3 2502,6+182  2466,4+177
ITepia moxijHa TUCKY Y JiBOMY
myHouky (dP/dt ), MM pr.cT/C 2331,6+134  2265,9+1472 2156,9+133,8 2152,6+129 2184,6+157.9
[HIeKe CKOPOTIMBOCTI MiOKap/a,

/¢t m? 42,58+2,58 41,66£2,67 41,03£2,93 41,03£2,95 39,55+2,56
XBUHHHMI 00’ €M KPOBI, JI/XB 1,81+0,34 - 1,68+ 0,44 - 1,84+0,47
3aranbHui nepudepuaHui
omip cyaus, H-c-em™ 5405+648 - 5349+472 - 5079+ 548
Yacrora CepLeBHX CKOPOUEHb, XB™! 177+£9,55 175+7,84 169+8,15 169,5+£7,09 169,5+7,58

*P<0,05 mopiBHSHO 3 BUX1THUMH 3HAYCHHIMH.
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nmocs Mix cob6or [11]. Takum uuHOM, AN
3amycKy aHTHiLIEMi4HOI peakuii opraniamy ta
BIATBOPEHHSI KapAiOMPOTEKTOPHOTO (peHOMEHY
(hapMaKoJIOriYHOTO MPEKOHIUIIIOBaHHS, BUKO-
pucTaHHS Jikapchkoi ¢popMu ¢GIokaliHy B
033X, MO MEPEeBUIMYKTh 2,2 MI/KT, CIiJ
BBa)KaTH HEJIOUiIbHUM.

Sk cBigyaTh pe3ylNbTaTH €KCIEPUMEHTY
(nuB. TabNMILIO), IPU BHYTPIIIHBOILTYHKOBOMY
BBEACHHI TabneTku (iokaniHy AOCTOBIPHO
BiJIpI3HAOTHCA BiJf BUXiTHOTO PiBHS TiJIbKH
Taki MOKa3HUKH remMoauHamiku (Ha 60-#
XBHJIMHI Miclis BBeJEHHS (QIOKaJIiHY), 5K
nep¢dy3iiHUNA THCK B KOPOHAapHUX CYIHHAX
(3meHnmyerses Ha 5,43% =+ 2,23%, P<0,05,
n=16), CAT (3menmryeTbcs Ha 8,91% + 3,44%,
P<0,05, n=16) Tta THCK Yy JIiBOMY LUTyHOYKY
(3menmyerses Ha 8,21% = 3,50%, P<0,05,
n=16). BonHouac He3HAYHO 3HUKYETHCA MPaK-
THYHO BCi MOKa3HUKH KapAioreMOJAMHaMIiKU.
Pa3zoM 3 UM ciaix BIiAMITHTH, IO SAKIIO
3HUKEHHS ONOpY y CyAMHax Ta 4acTOTHU
cepueBux ckopouenb (UCC) € HacHigKOM
rinepnoJspu3anii nmiazMaTudHoi MeMOpaHH
r7aJeHbKOM 130BUX KJIITHH CyIHMH 1 Kapzio-
MIOIIMTIB BIAMOBIIHO, TO HE3HAYHE 3HUKEHHS
MOKa3HUKIB CKOPOTJIMBOI aKTUBHOCTI MioKap/a
BiANOBia€ MPUNYLEHHIO LIOJ0 OJHOTO 3
MOJKJIMBUX MEXaHi3MiB PO3BUTKY KapAionpo-
TEKIii Ipu aKTHBAIil KAT(D—KaHaJ'IiB 3a rinoK-
CHUYHUX YMOB — NPUTHIYEHHSA METabOJTIYHHUX
npoueciB B KapaiomMionurax, OnTHUMi3amii
poboTH cepus Ta 3MEHIIEHHS BUKOPHUCTAHHS
EHEePTeTUYHOTO MOTEeHUiany Miokapnaa (3HH-
KyeTbca Bukopuctanus AT® i, BianoBigHo,
fioro 30epeXeHHs) BHACHIJOK 3MEHIICHHS
BXOAY KaJIbLiI0 B HUTOIIA3MY KIITHHH, IO €
3aXMCHUM MEXaHi3MOM y BiJNOBiAb Ha
3MEHILEHHS NPUTOKY KHCHIO Ta EHEpTopecyp-
CiB IIpU TINOKCIi i MOXe YaCTKOBO 3amo0iratu
3HaYHUM MOUIKOJKCHHSIM MioKapnaa MmiJ 4ac
imemii [7, 8].

AHani3 pe3yJbTariB KapAioreMoJuHAMIKH
i Jyac BiATBOPEHHS €KCIEePUMEHTalbHOI
roctpoi imemii—penepdy3ii (KOHTpPOIbHI
eKCIIEpUMEHTH) MOKa3aB, 1[0 ileMis MOpak-

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 1

THYHO HE BIUIMBAa€ Ha nepdy3iHUN THUCK Y
KOpOHapHUX CyAMHAaXx 1 3arajJbpHui mepude-
puuHUi omip. He3HayHO 3MeHIIYIOTHCA TaKi
nokasuuku, sk CAT, dP/dt__, dP/dt_. , a Takox
UCC. Jlemo CHUIBHIIIOrNO 3HMXXCHHS 3a3Hae
THCK Yy JIIBOMY WNYyHOuYKYy — Ha 14,37% =+
1,23% (90 xB imewmii, P<0,05, n=12) Ta
0co0IMBO XBHUIMHHUN 00’eM KpOBi — Ha
28,63% + 3,44% (60 xB immemii, P<0,05, n=12).

ITig yac penepdy3sii TUCK Y KOPOHAPHUX
CyauHax 1 3araJbHONEpUPEPUIHHI OIip CYIHUH
3Ha4YHO 30iMbIIYIOTHCSA, OCOONMBO Ha 2-Ty i
3-tr0 Tonuny penepdysii. [Ipogosxkye nemo
3MEHIIYBAaTHCS THUCK y JiBOMY ILIYyHOYKY,
CKOpOTiMBa QYHKIis MiOKapJa Ta XBUJIMHHIN
00’eM kpoBi. [IpakTHUHO HE3MIHHUMU 3aJHU-
marTbcss CAT Ta UCC.

Bussneno, mo taki mokasuuku, sk CAT,
CHCTOJIYHUH TUCK y MOPOKHUHI JIIBOTO IILITY-
nouxka, dP/dt . 1 UCC npakTu4HO HE Biapi3-
HSIOTHCSA B €KCIEPUMEHTaX 3 MOoMepenHiM
BBEJCHHSM (JIOKaIiHy Ta B KOHTpOJi (imemii—
penepdysii 6e3 dmokaniny). lomgo iHmEUX
MOKa3HUKIB KapJioreMoAnHaMiku (nepy3iii-
HUM THCK B KOPOHAPHUX CYAWHAX 1 3arajlbHUN
nepudepuaHuil omip, XBUIMHHUN 00’ €M KpOBI
Ta TakKi MOKAa3HUKH CKOPOTIMBOI aKTHBHOCTI
Miokapaa, SIK WBUIAKicTH ckopoueHHs (dP/
dt_ ) Ta cepueBuil iHgekc), 1o Grokanin
3ano0irae X 3HaYHUM 3MiHAM HpHU imeMii—
penepdysii. Cnig BiIMITHTH BiJCYTHICTH
Ba30KOHCTPHUKI1 KOpOHAPHUX CYIUH Mig 4ac
penepdy3ii imemMi3oBaHOT0 cepis MPU MoTe-
penHboMy BBeleHHI ¢uokaniny (puc. 2,a).
BapTo 3ayBaxkxuTu, mo KopoHapHU# mepdy-
31MHUN TUCK mig yac penepdysii B ekcrmepu-
MEHTaX 3 MONEPEeJHIM BBEJCHHAM (DIIOKATiHY
HaBIIaKH, € IO 3MEHIIEHUM, a MiJg KiHelb
imewmii Ta penepdy3ii mpakTUYHO HE Bigpi3-
Hi€TbCs Bia BuxigHoro piBHs (181,75 mm
pr.cT. £ 17,41 MM pT.CT.) Ta CTAHOBUTH Y
cepennpomy 181,43 £ 25,86 1 182,22 mm
pr.cT. = 15,15 MM pr.cT. (n=8) BinmoBimHO.
Toni K y KOHTPOJBHIN Ipyni KOpOHApHUN
nepdy3iiHuM THCK Wi Yac penepdysii 3HaUHO
3pocTaB i Ha KiHeub penepdysii 30iapuryBaBcs
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Ha 18,99% + 7,57% (P<0,05, n=12).

Cnin BiIMITUTH, IO SKIIO B KOHTPOJIbHHUX
eKCIlepUMeHTax, nounHaouu 3 30-1 XBUIMHK
imeMii moOYMHaE i BUIIIYBATHUCH TAKUIA BaXKIIH-
BHUH MOKA3HHUK, SIK 3aTajJbHUN nepuepuIHni
omip cyauH, To aktuBauis K, -kaHanmis 3a
JOTOMOT 00 (JIOKaliHy CYTTEBO HPUTHIUYE
et mpouec. 3aranbHuil nepudepuyHuil omip

%

25'-
201
15'-

10 -

CYIUH B €KCIlepUMeHTaX 3 (GIOKaJIiHOM €
3HUKECHUM IOPIBHSIHO 3 KOHTPOJIbHIMU 3HAYCH-
HSMU MPaKTHUYHO MijJ Yac yChOTO €KCIEpH-
MEHTY Ta ocobnuBo penepdysii (puc. 2,0), mo
3MEHIIYE€ HaBaHTAXXEHHS Ha INIeMi30BaHE
cepue i, TAKUM YUHOM, 3amobirae Oinbi
r1o0albHUM MOMIKOJKEHHIM MiOoKapjaa Iija
yac imemii Ta penepdysii.

*

Hcems X 103
109

%i;

6

\Y \ \

Puc. 2. Bius daokaniny Ha nep@y3iitHuii THCK y KOpOHAPHUX CyJIMHAaX (a) Ta Ha 3araJbHUN NepuepuIHuii Omip CyauH
(0) 3a yMOB ekcnepUMeHTANbHOI imemii—penepdy3ii Miokapaa y KoHTpoabHil rpymi (1) Ta micas BBeaeHHs (GuioKaniHy

(2):

penepdy3sii. * P<0,05 BiTHOCHO KOHTPOJIIO

60

I — 90 xB imewmii (ans puc.a) Ta BuXigHuit pieus (st puc. 6), [I-VI —10, 30, 60, 120 Ta 180 xB BiAmoOBigHO
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BcTaHnoBneHO, MO OKIIIO3is KOPOHApPHOI
apTepii MPpU3BOAUTHL 10 MPOTPECUBHOTO
3HWKEHS XBHJIWHHOTO 00’€My KpOBi, IKUH
3MEHINYETHCS IMiJ Yac imemii Ta MPOJOBKYE
3HMXKYyBaTHCA Nig 4dac penepdysii, ta €
3MeHIIeHuM Ha 60-i xBruHI imemii ta 180-i
XBHJIMHI penepdysii Ha 28,64 + 4,80 (P<0,05,
n=12) ta 44,72% + 6,21% (P<0,05, n=12)
BiATIOBiNHO. B ekciepuMeHTax 3 momepeHimMm
BBEJCHHIM (PIOKaNiHy MPOTITOM yChOTO
SKCIIEPUMEHTY BiH € Jemo 30iIbIIeHUM, HikK
B KOHTpOJIi Ta 3HAYHO Kpamum OyB Ha 60-i
XBHIJIMHI ieMii Ta BOpogoBxk 1-1 Ta 2-1 ronuau
penepdyzii (puc. 3). Jlemo MEeHmMHUX 3MiH
3a3HAIOTH 1 TaKi MOKAa3HUKH CKOPOTIWUBOI
aKTUBHOCTI Miokapna, ax dP/dt_ ra inmekc
CKOpoueHHS Miokapaa (puc. 4 a, 0).

Po3paxyHOK BEITWUYHUH IMIEMIYHOTO ypaXKeH-
HS ceplls MoKa3ye, IO Micls eKCIEPUMEH-
TaJabHOI rocTpoi imemii—penepdysii y codak
BiTHOIIIEHHS TUTOIII 30HW HEKPO3Y JI0 IO 30-
HU PU3UKY CTAaHOBHUTH y cepeaHboMy 27,25% +
1,80% (P<0,05, n=7), a mo1i 30HU HEKPO3Y
BiTHOCHO IOl JiBoro nuryHouka 11,05% +
0,72% (P<0,05, n=7; puc. 5). B ekcnepumen-
Tax 3 AOIMEMIYHUM BBEICHHIM JiKapChKOi

%
20 -

1+ N

10

dbopmu QIoKaTiHy BUSBUIOCH, IO BiTHOTICHHS
TLTOTII 30HW HEKPO3Y M0 TUIOMII 30HU PU3UKY
CTaHOBUTH y cepexHbomy 21,26% + 2,07%
(P<0,05, n=5), ToOTO 3MEHIMYETHCSA HaA
21,98% + 1,69%. BiporigHo 3MeHIIy€eThCS 1
BiJHOMICHHS IMJION[I 30HH HEKPO3Y OO MOl
niBoro nuryHouka (6,35% + 0,73%; P<0,05,
n=5; puc. 5), a, oTXxe, Y MOPiBHIHHI 3 KOHT-
porsHuMEU 3HaueHHAMH (11,05 %), po3mip
HEKPOTUYHOI MIMSSHKH cepis (30HU iHPapPKTy
Miokapaa) npH aii GprokaliHy 3MEHIIY€ETbCS Ha
42,53% +2,91%.

TakuM YMHOM, MPOBEACHE IOCHiIKEHHS
BIIUBY (IOKaNiHy Ha 3MIHM MOKa3HUKIB
KapaioreMOoAMHaAMIKH Mig dac imeMmii Ta
penepdysii imeMizoBaHOTO MioKapaa mpoe-
MOHCTpPYBaJH MEBHI 0COOJIUBOCTI PO3BUTKY
imeMiuHO-penepy3iHHOTO CHHAPOMY Y
aHacTe30BaHMX co0ak in vivo B ymMoBax
(hapMakoIOTIYHOTO MPEKOHIWIIIOBAHHS, IO
Oyno BUKJIWKaHE 32 JOIMOMOTOIO0 CTUMYISIii
akTuBHOCTI K,  -KaHaniB IpW 1HTpPaNLIyH-
KOBOMY BBEJICHHI JiKapchkoi popmu (Tabmer-
KH) hiokaliny B 1031 2,2 MI/KT. 3 HaIIOi TOYKH
30pY, 10 MO3UTUBHUX BILIHBIB (QIOKAIIHY, IO
MOXYTb CIPUATH HOTO KapAiONPOTEKTOPHUM

-10 -

-20 -

ST

40 4

-50- | I

*

11 \%

Puc. 3. BruuB ¢uiokaiiHy Ha XBUJIMHHHN 00’€M KpOBi 32 YMOB eKCIIEpHMEHTaJbHOI imeMii—penepdysii Miokapaa y
KOHTpOJbHINH rpymi (1) Ta BBenenHs duokaniny (2): I — 60 xB imewmii, [I-IV — 10, 60 Ta 120 xB BixnosinHo penepdysii.

* P<0,05 BiTHOCHO KOHTPOJIIO
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edexTaM, MOXKHA BiTHECTH TOMipHE 3HH)KCHHS
apTepianbHOTr0 THCKY, IO MOCIab0e HaBaH-
TaXXEeHHs Ha ypakeHe ceplie i cupuse 30epe-
JKEHHIO CEPIeBOTO BUKHUAY B MEpIli TOAUHU
imemii, Ta momepeKeHHs pernepdysiiiHOTO
MiABUIIEHHS 3araIbHOIEPUPEPUIHOTO OTIOPY
Ta OMOPY KOPOHAPHUX CYIAUH CepIs. A TaKOK
BiIHECTH BiJJHOCHE 30€peKEHHS MOKAa3HUKIB
CKOPOTJIMBOCTI MioKapaa B nepioa penepdysii.

OpHuM 13 HalBaroMilIMx NOKa3HHUKIB PO3BUTKY
3aXHCHOTO MeXaHi3My (apMakKoJOTiYHOTO
NPEKOHAULIIOBAHHS MPH MEpeAilIeMiYHOMY
BBEJCHHI Jikapchkoi ¢popmu ¢prokaniny e
3MCHIICHHS PO3Mipy HEKPOTHUYHOI AUISHKH, a,
0TXe, 30HU 1HDapPKTy MioKapa micis imeMii—
peniepdy3ii mopiBHsIHO 3 KOHTposieM Ha 42,53%
+2,91%.

Il v \

-10 4

-15 1

—
*

-20 -

-25

-30 -

35 J

-40 -

N *

-20

.25

6

Puc. 4. Bnnue Qnokaniny Ha mBuakicte ckopoueHns (dP/dt ) miokapna (a) Ta cepuesuil inaexc (6) 3a ymos
eKCIepUMEeHTaIbHOI imeMii—penepdysii y koHTponbHii rpyni (1) Ta BBegenns diokaniny (2): I - 10 xB penepdysii (as
puc.a) ta 60 xB imewmii (ans puc.6), [I-V — 30, 60, 120 ta 180 xB BixnmosigHo penepdy3ii. * P<0,05 BiTHOCHO KOHTPOIIIO
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| 1
Puc. 5. Jlis dnoxkaniny Ha po3MipHu 30H ypaKeHb cepls
nicas imemii—penepdysii miokapaa y cobak in vivo y
KOHTponbHIH rpyni (1) Ta BBeneHHs ¢uoxaminy (2): I —
30Ha HEKpo3y/30Ha pu3uky, Il — 30Ha Hekpo3zy/mioma
niBoro nutyHouka. * P<0,05 BiTHOCHO KOHTPOJIIO

P.B. Crpytuncknii, P.A. Posenen, A.Il. Hemeper,
JI.B. Tymanosckas, T.H. Boiiuyk, b.B. l’xypan,
A.A. Moiibenko

BJUSTHUE JIEKAPCTBEHHOM ®OPMBbI
DJIOKAJIMHA HA ITPIIONECC
NINEMHWU-PENIEP®Y3UN MUOKAPIA

B skcnieprMeHTax Ha aHECTE3UPOBAHHBIX COOAKaX C BOCIIPOM3-
BE/ICHHEM 3KCIIepUMEHTanbHOH nmemun (90MuH) u penep-
¢y3un (180 MuH) 1OKa3aHO KapAHONPOTEKTOPHOE BIMSHUE
(hapMaKoJIOrHYECKOTO IPEKOHANILIMUPOBAHHS BBI3BAHHOTO
BHYTPHKEIYJOUHbIM BBEAEHHEM (C MOMOIIBIO 30HJA)
JIEKapCTBEHHOM ()OpMBI (TaOJIETKH) HOBOTO (hTOPCOIEPIKAILETO
akTuBatopa AT®-uyBCTBUTENBHBIX KaJUEBBIX KaHAJIOB
¢aokanuHa, B g03€ 2,2 MI/KI, KOTOpas B YCIOBUSX
(1)1/131/10.]'101"1/1'-{60](0]7[ HOPMbI MUHHUMAJIBHO BJIMJIa HA [TOKa3aTeIn
KapuoremoauHaMuku. [IpoBeseHHOE UCClieJOBaHUE pa3pe-
WO ONPEACTIUTb U3MCHCHUS STUX roKasarTeyiel BO BpeMms
Ppa3sBUTHUA 3aIUTHOIO aHTUHUIIEMHUYCCKOIO MEXaHU3Ma
(hapMaKoJIOrH4eCcKOro NPEeKOHIULIUUPOBAHUS, BHI3BAHHOTO
JeKapcTBeHHOU (opMoii (uioKaarHa, U 0XapaKTepU30BaTh
OCHOBHBIC KapIUOIIPOTEKTOPHBIC MEXaHU3MBI, CBJI3aHHBIC C
U3MCEHCHUSAMU KapAUOIr€MOJAUHAMUKU B JUHAMUKE UILIEMUN-
penepdys3un muokapna. C Hamed TOYKH 3peHHs, K
IMOJIOKUTCIIbHBIM BIIMAHUAM (bnoxanm-[a, KOTOpbIE MOI'YT
COJICHCTBOBATH €0 KapAUOIPOTEKTOPHBIM 3 eKTaM, MOKHO
OTHECTHU NPEAOTBpAlleHHE penep(y3UOHHOTO MOBBIICHUS
o61iero nepr)epruIecKoro COPOTHBICHHUS U COIIPOTHBIICHHS
KOPOHApHBIX COCYIOB CepJlia, 1 YMEPEHHOE CHMKCHUE
apTepHaILHOTO JIaBJICHHUS, KOTOPOE 0CIabiIseT Harpy3Ky Ha
MOP)XEHHOE CEPJILIC U COACHCTBYET COXPAHEHHIO CEPICYHOTO
BbIGpOCa B IIEPBLIC YaChl HILICMUU. A TAKXEC, OTHOCUTCIIBHOC
COXpaHEHHE I10Ka3aTeNeH COKPATUMOCTH MUOKAp/a B IEPUOJL
penepdy3un. OTHUM U3 BaXKHEHILINX [TOKa3aTesiei pa3BUTHUS
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3aIIUTHOTO MEeXaHMU3Ma (apMaKoJIOrHYECKOTO MPEKOHIHU-
OUUPOBAHUS ITPU JTOUIIEMHUYIECKOM BBEICHUN HeKapCTBeHHOﬁ
(hopMBI (IIOKAIMHA ABISAETCS YMEHBIICHHUE Pa3Mepa HEKPOTHU-
YECKOT0 yyacTKa MUOKapja, W, TakuM o0Opa3zom, obiacTu
uH(papKTa, B dKCIEpUMEHTaX C HIIeMuei-penepdysueii
MHOKap/ia 110 CPaBHEHUIO ¢ KOHTposeM Ha 42,53% +2,91%.
Kimouesbie cnosa: K, -kaHasibl, (OKaJIUH, TEKapCTBEHHAS
¢dbopma, umemus-penepdysus, KapJuoreMoIuHaMHKa,
MH(APKT MUOKAp/A.

R.B. Strutynskyi, R.A. Rovenets,
A.P. Neshcheret, L.V. Tumanovska,
T.M. Boichuk, B.V. Dzhuran, A.A. Moibenko

INFLUENCE OF MEDICAL FORM
OF FLOCALIN ON MOTION OF ISHEMIA-
REPERFUSION OF MYOCARDIUM

In experiments on anaesthetized dogs with modeling of experi-
mental ischemia (90min) and reperfusion (180min), the car-
dioprotective influence of the pharmacological precondition-
ing caused by intragastric (with a help of catheter) introduc-
tion of medicinal form (tablets) of new fluorine-containing
opener of ATP-sensitive potassium channels flocalin was
shown. Flocalin was introduced in a dose 2,2mg/kg, which in
the conditions of physiological norm has a minimum influence
on the parameters of cardiohemodynamic. The conducted
research allowed to define the changes of these parameters
during development of antiischemic protective effect of phar-
macological preconditioning, caused by the medicinal form of
flocalin, and describes basic cardioprotective mechanisms,
related to the changes of cardiohemodynamic in the dynamics
of ischemia-reperfusion of myocardium. In our opinion, to
positive influences of flocalin, which are possibly related to
cardioprotective action, it is possible to add the prevention of
an increase of general peripheral resistance, resistance of coronal
vessels of heart, and relative preservation of myocardium
contractility in the period of reperfusion. Also these positive
effects can be explained by moderate decrease of blood pres-
sure that decreases the loading on the damaged heart and al-
lows to preserve cardiac emission in the first period of is-
chemia. One of the major indexes of development of protec-
tive mechanism of pharmacological preconditioning caused by
preischemic introduction of medicinal form of flocalin is the
diminishing of infarct size of myocardium in experiments with
ischemia-reperfusion of myocardium on 42,53% +2,91% ver-
sus control experiments.
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O.1. Ilnprox

IInsixu KopeKuii HeraTUBHOIO BILVIMBY TPUBAJIOL
rimepracTpuHeMii Ha CEKpeuito COJSIHOI KUCJI0TH

B HIUIYHKY

Hocnidoiceno 6niue mpusanozo npucHivenHs cexpeyii conanoi Kuciomu 6 WayHKy wypie 3a 00noMo2010
onoxamopa H*, K*-AT®aszu omenpazony na xonyenmpayilo eacmputy @ Kpogi ma 6a3aibHy ULIYHKOSY
cekpeyilo, a Maxkolc npoedeHo eKCnepuMenmanlbHull ananiz MONCIUGUX 3AC00I8 NPOPINaKmMuKu
CMPYKMYPHO-DYHKYIOHATbHUX 3MIH Y CAU308il 000JOHYI WILYHKA, SUKIUKAHUX 2iNepeacmpuHemicio.
Iloxazano, wo nicasa 28-006068020 86e0eHHs OMENPA30Ly KOHYEHMpayiis 2ACMpPuny 6 Kposi
niosuwyemocs Ha 189,3 %, a oebim 6asanvroi cexpeyii kucnomu — na 173,9-283,7 %. 3pobneno
BUCHOBOK, W0 3POCMAHHSA CeKpeyii CONAHOI KUCIOMU € HACTIOKOM PO36UMKY 2inepniasii napiemanvHux
KAImMuH, 3ymoenenoi mpoghiunoio dicio eacmpuny. Taxooc ecmanosieno, wo azouicmu s10epHux
peyenmopis akmusamopis npoiighepayii nepoKcucom muny Y nio2iimazoH i MeiaHin € ehekmusHuMU
XeMOnpeseHmugHUMY 3aco06aMu NOpyuieHb y ceKkpemopHiil QyHKyii wiyHKa K HOKA3HUKA
MOpON0STUHUX 3MIH.

Knwuosi cnosa: waynkosa cexkpeyis coasnHoi KUciomu, OMenpaszon, 2acmpuH, peyenmopu
akmueamopie npouiighepayii’ nepoxcucom y .

BCTYII

HaxonuueHuil KiHIYHUN JOCB1J CBIAYHUTH, IO
IpHU JTiKyBaHHI racTPOAyOAeHAIbHUX ePO3iH 1
BUPa30K Pi3HOTr0 reHe3y HanWOinbII eeKTUB-
HUMHU € 0JIOKaTOpU MPOTOHHOI momn [2, 8] npu
HeTpuBanomy ix npuitomi (7-14 ni6). Ilpote
IpH JIiIKyBaHHI XpOHIYHOT racTpoe3odarajibHO
pedaroKcHOT XBOpOoOH OJI0KATOPU MPOTOHHOL
NOMIM NpHU3HA4YaKwTh TpuBaino [2, 6, 21].
JoBroyacHuii npuiioM UMX NpenapaTiB NPUTHI-
94y€ CEKPELilo CONMAHOT KUCIOTH B HTYHKY, UM
BHUKJIMKA€E T1IePracTPUHEMiI0, BHACIIIOK YOTO
Yy XBOPHX PO3BUBAETHCS rinepIiiasis cin3oBoi
000ONOHKHM MIIyHKa, a Mi3HiIIe — SBUIIA
aTpo¢iunoro ractputry [6]. Ha ekcnepu-
MEHTaJbHHUX TBapuHax OyJo MOKa3zaHO, IO
JOBTOTpHBaje NPUTHIYEHHS KHUCIOTHOCTI
IIYHKOBOT'O COKY OMEINpPa30J0M BUKJIUKAE PaK
mnyska [23, 26]. Jensen [18] monaB BnacHui
YHIKaNIbHUNA AOCBiA JiKyBaHHS XBOPHUX 3
racTpuHoMamu. BiH nmoka3zas, 1o rinepractpu-
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HeMisl BUKJIHKAE MOPYUICHHS POCTY €HTEpO-
xpoMadiHOTONIOHUX KITITHH, BKIIFOUYAK0UU HEO-
nia3ito. Illeld cTaH Moxe po3BHBAaTUCH Y
J0JeH 3 TIN0aUUIHICTIO IJIYHKOBOTO COKY Ta
aximiero. HuHi noBeneHo, 1o 10 TPy PU3HKY
PO3BHUTKY paKy IUIyHKa HajlexXaTh JIOIH 3
rinoauuAHICTIO HUTYHKOBOTO COKY Ta HacaM-
nepen axiniero, y sKux aTpodidHi Ta Heomiac-
THYHI 3MiHH CIIH30BOT OOOJNIOHKH 3yMOBIICHI
TpodiuHoto Aieto ractpuny [11, 13]. V 3B’ 3Ky
3 BiJICYTHICTIO 3aC00iB MpoinakTUKU CTPYK-
TypHO-(QYHKIIIOHANBHUX 3MiH Y ILTYHKY Ha TJIi
TPUBAJIOTO IPUIOMY aHTUCEKPETOPHUX Tperna-
pariB Ta y JNIOAEH, IO HaJeXaTh N0 IPyNH
PHU3UKY, aKTyaJbHUM € MOIIYK 3ac00iB mpodi-
JMaKTHKH TpodidHOI 1T TaCTpUHY.

MeToto Hamoi poOOTH — JOCIIJUTH BIIUB
NpOTAYMilly, MiOTIiTa30HY Ta MEJNaHiHy Ha
0a3anbHY CEKpeIlifo KHCIOTH IMIIYHKOM MIypiB
3a yMOB OJIHOYAaCHOTO iX BBEAECHHS 3 OJOKa-
topom H*, K"-AT®a3u omenpaszonom i BU3Ha-
YUTH MIPU [BOMY KOHIEHTPAIiI0 TaCTPHUHY.
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METOJAUKA

[IpoBeneno 3 cepii mocnigxens 28-moboBoi
rinepractpuaeMii Ha 66 0inMX HeMiHIHHHX
mypax-camusax macoto 180-220 r 3 goTpu-
MaHHSM €THYHHX NPUHIHIIB, YXBaJCHUX
[Tepuum HaiOHAJIBHUM KOHTpEeCOM YKpaiHH 3
0i0eTHKH, a TaKOX MIXKHaApOAHUX yron i
HaI[lOHAJILHOTO 3aKOHOJIABCTBA Y il ramy3i [7].

VY mepuiii cepii BUBYanu BIiuB OJI0KaTopa
XOJEeUUCTOKIHIHTAaCTPUHOBUX PELENTOPiB
CCK, ra CCK, nporinyMiay Ha IIIyHKOBY
CEeKpeLilo B yMOBax rinepracTpuHeMii, BUKJIH-
KaHO1 BBeACHHSIM oMenpasony. Cxema ekcie-
puMeHTiB Oyna Takoio: l-ma rpyma — mypH,
SAKUM BBOAMIH mo 0,2 MJI BoAM IJIA 1H €KIIH
(KOHTpPONB); 2-Ta Tpyma — WYPH, AKUM
BBOoAUIK omenpaszon (“Sigma Chemichal Co,
St. Louis”, CIA) B no3i 14 mr/kr BHyTpil-
HbOOUYEPEBUHHO OJMH pa3 Ha 00y, SAKUH
po3unHsu y 0,2 MI BOAU JUIs iH €KIiH; 3-Td
rpyna — mypu, SKMM OJHOYAacHO 3 OMempa-
30J10M BBOAMIM nporinymia (10 Mr/kr, BHYTpimI-
HbOOYEPEBUHHO).

Y napyri#t cepii mociiiB BUBYAIN BIJIUB
aroHicTa sJIEPHUX PEUENTOPiB aKTUBATOPIB
nponidepamnii nepokcucom tTumy y (PPAR y)
niornitazony [20] Ha NUTYHKOBY CeKpelito, B
yMoBax rimepractpuHemii. Cxema ekcrepu-
MeHTy OyJia Taka, sk y nmepuiii cepii 3a
BUHATKOM MIYpiB 3-1 TPYyIH, SKHM OJIHOYACHO
3 OMeNpa3oyoM BBOJMIM HioriaiTa3oH (30 mr/
KT, per os).

VY TperTiit cepii qociiKeHb BUBYAIH BILJIUB
MeJaHiHy, SKUH 3a JaHUMU JiTepatypu [22], €
aronictom peunentopiB PPAR y , Ha nuryHKOBY
CeKpeli B yMoBax rinepractpunemii. [Ipo-
JYIEHTOM MellaHiHY, BAKOPUCTAHOTO B HAITMX
MOCIIDKEHHAX, € YopHi aApixki Nadsoniella
nigra mram X-1, BUCIAHI 31 3pa3KiB BepTHU-
KanbHUX cKedb o. ['amiages (Ykpaincbka
aHTapKTHYHa cTaHIig “Axanemik Bepnan-
CbKUH”) Ta HamaHi HaM HamioHalbHHUM
AHTApKTUYHUM HAayKOBUM LIEHTPOM YKpaiHH,
3rigHo 3 gorosopom NeQ7/]d036-08 . Cxema
JociigiB Oyia Taka, SK y HNepurii i apyriu
cepisix 3a BUHATKOM 3-1 TPyHH, SKUM OIHO-
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4acHO 3 OMemnpa3oJioM BBoauau menanid (0,1
MT/KT, per 0s).

Yepes 100y micyisi OCTAHHLOTO BBEICHHS
JOCHTiIKyBaHUX PEUOBHH 200 BOJU MPOBOIUIH
TOCTPHH JOCHi/, Y AIKOMY BU3HaYaiau 0a3aibHy
cekpenio kuciaoTu. LInyHKOBY cekpewiio
BUBYAIIH y IYPiB MeTOJI0M nepdy3ii i301160-
BaHOTro nuiyHka 3a I'xomewm i1 llinsaom [16],
HapKOTH30BaHUX yperanom (1,1 r/kr; BHyTpimI-
HboouepeBUHHO; “Sigma Chemichal Co, St.
Louis”, CHIA). V 3i6panux 10-XBUIHHHHX
npo0ax eIeKTPOTUTPOMETPHUUYHO BH3HAYAIH
3arajbHY KHCJIOTHICTH mepdy3aTy 3a JOIMOMO-
roto ionomipa OB-74 [4] 3 BUKOpHCTaHHIM
0,01 N po3umny rigpookucy Hatpito. KiabkicTh
NaOH, sxum tutpyBanu nepdysar y 10-
XBUJIMHHIN po0i, 36iramacs 3 1e6iToM constHOl
KHCJIOTH, IO BHALIANACS B IUIYHKY 3a Iel
nepioa yacy. Jani obuucirBaiu ne0dit
KUCIIOTH, IO BUAIJIAIIACS BIPOJNOBXK JOCITIAY
(120 xB) y mikpomousax. [licnst 3aBeplieHHS
eKCIepuMeHTy pobunu 3a0ip KpoBi qius
BH3HAYCHHS KOHIIEHTpaLil TaCTPUHY B IIa3Mi
KpPOBi PalioOiMYHOJOTIYHUM METOIOM i3
BUKOPHUCTAHHAM aHAJIiTUYHOTO HabOpy QipMu
“MP Biomedicals, LLC” (CIIA).

OneprkaHi pe3yJIbTaTu H0CITIKEHb MEePEBi-
PSATH Ha HOPMAJIBbHICTH PO3MOIITY 32 TOIOMO-
roto W-tecty lllanmipo—Binka. Ockinbku Hami
pe3yibTaTu BUSBHINCSI HOPMAJIbHO PO3IO-
JiJIeH], MOpPiBHSAHHSA BUOIPOK MPOBOJUIH 32
JOMOMOTOI KpuTepimo t CThiomeHTa I
He3anexxHuX BuOipok. Po3paxoByBanu cepenne
3HaueHHs (M), ctangapTHe BiaxuieHus (SD)

[3].

PE3YJIBTATH TA iX OBTOBOPEHHSI

Hamu BcTaHOBIIEHO, IO Yepe3 no0y micis
BBEJCHHS LIypaM OMENpa30Jly KOHICHTpalis
racTpUHYy B ILUIa3Mi KpOBi MiABUIIyBagacs 10
170,7 nr/ma £+ 90,7 nr/ma (P<0,05) mopiBHsAHO
3 59,0 or/mn £ 35,05 nir/ma y konTpoui (puc.1).
VY mepirii cepii moCHiAXeHb y IYPiB uepes
noOy micias BBEACHHS OMENpa3ony aeldiT
KHCJIOTH 0Oa3anbHOI IMJIYHKOBOT cekpemii
nigBunrysascs Ha 173,9 %, (P<0,001; puc.2)
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[Insxu Kopekiii HETaTUBHOTO BIUIMBY TPUBAJIOi TrimepracTpuHemii

BiJHOCHO KOHTpoOt0. Lle, Ak moka3aHo HaMu
panime [9], € HaciiAKOM PO3BUTKY rimepriasii
eHTepoxpoMadiHOMOAIOHUX 1 MapieTaIbHUX
KJIITHH y BiANOBib Ha rimepracTpuHEMiIo,
BHUKJIMKaHY TPUBAJIUM IPUTHIYEHHIM ceKpemnii
COJITHOT KMCJOTH OMENpPa3oyioM. AHalOTi4Hi
JaHi OTpUMaHi IHIIUMH AOCIHIAHUKAMHU MPH
TpUBAJIOMY BBEJCHHI IlypaM omenpasoiy [14,
17]. llinBumenHs 6a3anbHOi MIIYHKOBOIT
cexpenii Oyno mMiATBEpAKEHE KIIHIYHUMH
CIIOCTEPEXKEHHAMH Yy JIOJEH 3 rimepracTpu-
HEMi€, sKa He OyJa HacliJIKOM HNpUHOMY
oMenpa3oyy, a BUHHKala NpU CUHAPOMI
3oninrepa—Ennicona Ta nmpu mepHimio3HiH
aneMii Ta arpo¢iunux racrpurax [17, 29].
3po06iieHO MPUNYHIEHHS, MO0 KapImUHOIIHI
NyXJIMHYU B IIJTYHKY PO3BUBAIOTHCSA BHACTIIOK
OpOrpecyovYrX raCTpUHCTUMYJIbOBAHUX IIPO-
1eciB: Big 3pocraroyoi rinepmiasii eHTepoxpo-
MadiHOTOAIOHUX KIITHH N0 AHMCIUIA3ii Ta
dbopmyBaHHA KapuuHoiny [25].

VYnepue Oyso mokazaHoO, IO MPOTIYMin,
HECEJEeKTUBHUM OJNOKAaTOp XOJIEHMCTOKIHIH-
ractpunoBux penenrtopis CCK, ta CCK,
THIIB, 0J0Ky€e TpodiyHYy HIiI0 €K30T€HHOTO
racTpuHy. 3po0iieHo npuIymeHHs, mo Tpodiu-
HUH e(eKT racTpUHY, 5K 1 HOTO CEKPETOCTUMY-

nr/mn
350 1

3004
250

2001

150 -

1009

501

0-

1 2

JIOBaJIbHA J1i5, O0CEPEAKOBYIOTHCS XOJIEHC-
TOKIHIHTaCTPUHOBHUMHU peuenTtopamu. [Ipore B
JniTepaTtypi HeMae JaHUX NPO QYHKLIIOHAIBHI
3MiHU B CEKpeTOpHiN QpyHKIII nuTyHKa Ha TIi
TpUBaJoi rinepracTpuHeMii 3a yMoB OJI0Kanu
XOJIEUCTOKIHIHTaCTPUHOBHUX pPELENnTopiB. Y
3B’A3KY 3 IUM, MU BUBYAJIU BIUTUB IPOTIIYMiay
Ha 0a3albHY CEKpewil0 KUCIOTH B IUIYHKY
mypiB Ha TJ]i rinepracTpuHeMii, BUKJIMKaHO1
OMENpa3ooM.

UYepes no0y miciist TpUBAJIOTO OAHOYACHOTO
BBEJICHHS LIypaM NPOrIyMigy Ta OMEnpas3ony
ne0iT 6a3anbHOT cexpenii KUCIOTH CTAaHOBUB
Ha 48,5 % (P<0,05) mMenme y nopiBHSHHI 31
3HAaYeHHSMH y LIYPiB IicJisl BBEICHHS JIUIIE
omenpasony. Ilpu npomy He Oyino crtaTtuc-
THUYHO 3HAYyIIOi pi3HULI MiX pe3ynbTaTaMu,
ollep)KaHUMHU y KOHTPOJIi, Ta pe3yJbTaTaMH,
OTPUMAHUMHU Ha mypax micis 28-g0060Boro
OJHOYAaCHOTO BBEJEHHS MPOTAyMiay Ta
OMEMNpas3oJly, MO CBIAYUTH MPO BiACYTHICTH
MNOMITHUX 3MiH Macu Napi€TajlbHHUX KIiTHH,
HE3Ba)KalouM Ha Te, IO TimepracTpuHeMis
30epiranacs (nuB. puc.l). Ha xopucTth nporo
BUCHOBKY CBifUaTh NlaHi MPOBEJACHUX HAMH
paHilie 10CiIKEeHb, Y IKUX MOKa3aHa BiACYT-
HICTb TiCTOJIOTTYHHUX 3MiH Y CIIM30Bil 000JIOHIII

Puc. 1. Konuenrpauis racTpuHy B m1a3Mi KpoBi: 1 — KOHTpoub, 2 — oMenpason, 3 — oMenpa3od i nporaymin, 4 — omenpason

i miormiTa3oH, 5 — oMenpas3od i MeJaHiH.
*P<0,05, **P<0,01 nmopiBHIHO 3 KOHTPOJIEM

68

ISSN 0201-8489  ®izion. ocypn., 2011, T. 57, Ne 1



O.1. Huprok

LNUTYHKY IIYPiB 32 YMOB 28-1000BOr0o BBE/ICH-
Hs oMenpasony Ta npornyminy [1]. OgHouac-
He BBEJEHHS IIMX IpemnapariB 3amolirano
PO3BUTKY rimepruiasii B ciim3oBiii o0osoHII
TOBCTOr0 KMIIEYHHKA, KA BUHHKala HpH
BBEJCHHI JIuIIe omMenpaszony [5].

TaxuM 4YMHOM, 34a€THCS NOUINBHHUM
JOSM 13 TimepracTpuHEMi€I0 pi3HOTO I'eHe3y
(3HMKEeHa KUCIOTHICTh IIJIYHKOBOT'O COKY,
axinisi, cunapom 3oninrepa—Ennicona, atpo-
¢i4Hi racTpUTH), TPU3HAYATH NPOTIIYMiJ A
3anobiranHs TpodiuHoi xii racTpuny, TOOTO
JUTs Tpo(iIaKTUKY TimepIuias3ii KIiTHH CIU30BOi
obosionku nutyHka. IIpore ciig Haragatu mpo
neski acnekTu ¢izionoriunoi aii racTpuny Ta
X0oNenucToKiHiHYy. ['acTpuH € MOTYyXHHUM
CTHMYISITOPOM BHJiINEHHS koBui [12]. Ia
CTHUMYJISIiSl B OCHOBHOMY NOB’si3aHa 3 aKTHU-
BaIli€l0 CKOPOUYEHB IIaJCHbKUX M’ 531B JKOBY-
HOro Mixypa. Ta rojgoBHa pojib y CTUMYIALIi
MOTOPHUKH KOBUHOTO MiXypa HaJIEKHUTh XOJe-
MUCTOKIHIHY [27], KU CEKPETYETHCS CIU30-
BOIO0 00OJIOHKOIO ABAHAIUATHIATIO] KHIIKH TPH
nmomajiaHHi B Hel XxiMyca, M0 MICTUTh XHUPH.
Tomy M MOXeMO 3p0OUTH BUCHOBOK, 110, MO-
nepime, TpuBajga OJiokKajxa XOJEIHCTOKIHIH-

MKMonb/120 xB

racTPUHOBHUX PELENTOPiB, 0€3yMOBHO, IPU3BO-
JUTUME 10 MOPYUIEHHS CeKpelii xoBui Ta ii
BUBEACHHS 3 XOBYHOTO MiXypa, IO B CBOIO
Yepry CupusTUME PO3BUTKY 3aCTiHUX SIBUI
y JKOBYHOMY MiXypi, BAHUKHEHHIO XOJICLUCTUTY
Ta IHIIMX MAaTOJOTIYHUX CTaHiB remnarooli-
niapHOi CHCTEMH, a TaKOX NMOPYLMEHHIO
npouecy tpaBiaeHHs. [lo-npyre, MoxHa
PEKOMEHyBaTH NPUUMATH NPOTIAYMiJ NHIIe
KOPOTKHUMU KypcaMu i 3amo0iranus Tpodiu-
Hoi nii racTpuny .

[Moganpmi Hami goCIiKeHHS Oynu crps-
MOBaHI Ha BHBYEHHS BILUIMBY PEUYOBHH, IO
BUKJHMKAIOTh KJIITUHHY AudepeHnianioo Ta
amomnTo3, Ha CEKPEUil0 COJNAHOI KUCIOTH B
HUTYHKY SIK TOKa3HUKA CTPYKTYPHO-QYHKIIIO-
HaJdbHOI LiNiCHOCTI mapi€TalbHUX KIITHH.
OpHi€I0 3 TAKUX PEUYOBHH € TMiOTIITa30H, JIITaH/T
1o saepHux peuentopis PPARY, axi Hanexars
J0 aKTUBOBAHUX JIiraHJaMu BHYTPIIIHBO-
KJIITHHHUX TpaHCKpUnuiiHux ¢akropis [20].

VY pe3ynbTari NpoBeJEHUX HaMU AOCHi-
JK€Hb BCTAHOBJICHO, 1110 BBEJICHHS OMENPa30Iy
NPHU3BOAMIO A0 MiABHLIEHHS 0a3anbHOT
cekpenii kucnoru Ha 283,7 % (P<0,001; nus.
puc. 2). OnHouacHe BBEICHHS MiOMIITa30HY 3

250+
200
150
#
1004 T
50 T -
seasss
L L B
0 ik o
1 2 3 1 2 3 1 5 3

Puc. 2. ba3anbHa HUTYHKOBA CeKpeLis KHCIOTH y IypiB micys 28-1000BOro i30J50BaHOT0 Ta KOMOIHOBAaHOTO BBEJICHHS
omernpasony (14 mr/kr): 1 — kKOHTpOJIB, 2 — OoMenpa3oi, 3 —oMemnpaszon ta nportymia (10 mr/kr), 4 — Menpa3ou i IIiTa30H
(30 mr/kr, per 0s), 5 — omenpason ta Mmenadin (0,1 Mr/kr, per os).

*P<0,05, ***P<0,001 mopiBHsHO 3 KoHTpOJeM (rpyna 1), #P<0,05, ##P<0,01 mopiBHsHO 3 oMemnpa3oioM (rpyna 2)
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OMEIpa30JIOM MPOTATOM EKCHEPUMEHTY BUK-
JIMKao 301nblIeHHs ne0iTy Kuciotu Ha 79 %,
ane 1ei edexr Oy MeHIIHI y 3,6 pasa MopiBHSHO
3 BBEACHHSAM JIMIIE OJHOTO OMENpa3ony.
OCKIJIbKH CEKpeLis KUCIOTHU B IUTYHKY 3aJI€)KHUTh
BiJl MacH Mapi€eTaIbHUX KIITHH, MU JiAILIA
BHCHOBKY, IO 32 YMOB OJIHOYaCHOTO BBEJCHHS
MiOTIIITa30HY Ta OMETNPa30iIy SIBUIIIE Tinepruiasii
OyJ10 MEHIII BUPAKEHUM a00 BIICYyTHIM.

Inmumu aronicramu PPARY e mpupoxani
noJiiMepH GeHONbHUX CONYK (monidenonn), 10
AKUX HallexaTh MenaHiHu [22]. Hamumu
MOMepeIHIMH JJOCIiIKEHHAME OYyJI0 ITOKa3aHo,
mo 6moxkatop PPARY GW9662 ycyBae 3axuc-
HY JIi10 MeJaHiHy, TPOAYLIEHTOM SKOTO € YOPHi
npixkmxki Nadsoniella nigra mram X-1, Ha
YTBOPEHHSI BHPA30K Ta MAaCHUBHUX KPOBOBH-
JMHUBIB y CIM30Bil 00OJOHIII IIIIYHKA Y MYPiB,
mignaHux aii cTpecy, a e CBIAYUTH MpOo Te,
10 MUTOMPOTEKTUBHI BIaCTHBOCTI MENaHIHY
3yMmoBieHi ctumynsaniero PPARy [10].

OTpuMaHi HaMU pe3ylabTaTH MOKa3aH, 10
miciisi BBEACHHS OMENPA30Jly CEKpellist CONSHOT
KUCIoTH 30inbmyBanacs Ha 283,7 % (P<0,001)
MopiBHSAHO 3 KOHTpodeM (auB. puc. 2). Ilicns
OIHOYaCHOTO BBEACHHS OMEINpa3oiy Ta Melja-
HiHYy 1e0iT 6a3aTpHOT CeKpellii CONTHOT KHCITOTH
CTaTUCTUYHO 3HAYYIIO HE BIAPI3HABCS BiJI I[LOTO
MOKa3HHUKa B KOHTPOJI (IuB. puc. 2).

TakuM YHHOM, TillepracTpuHEMisl, BUKIIH-
KaHa 28-1000BUM BBEICHHSIM OMENpPaszoiy,
OPHU3BOAMUTH A0 CYTTEBOTO HiABUIIECHHS
0azanpHOI CeKpellii CONTHOT KHCIIOTH B IILUTYHKY,
110, OYEBHIHO, € HACTIIKOM PO3BUTKY Timep-
nnasii mapieTalbHUX KJIITHH, COIPUYUHEHOT
TpodidHOIO Ji€l0 TAaCTPHHY; OAHOYACHE
3aCTOCYBAaHHSA OMENpPa3olly 3 aroHicramu
PPART miormitazoHoM abo MenaHiHOM He
CIIPUYHUHIOE PO3BUTOK TiMepceKpernii ConTHol
KHUCJIOTHU B IIUTYHKY, 1110 BKa3y€ HA 3a1100iranHs
TpodiuHOI Aii TACTPUHY Ha CIU30BY 00OJIIOHKY
HITYHKA.

Otxe, aronictu PPARY € nmepcnekTus-
HHUMU Ta €PEKTUBHUMHU XEMOIIPEBEHTUBHUMHU
3acobamMu QyHKIiOHANBHUX 1, UMOBIPHO,
CTPYKTYPHHX 3MiH y CIN30Bi#l 000MOHIII
HUTYHKA, K1 HIPU3BOLATH A0 PaKy.

70

E.N. Muprox

IIYTU KOPPEKIIMU OTPULIATEJIBHOI'O
BJUSAHUA JJIATEJBHON
I'NINEPTACTPUHEMUWUN HA CEKPELIUIO
COJISTHOM KU CJIOTHI B XKEJYJIKE

HccnenoBano BIMsSHHE AJIUTENBHOTO YTHETEHUS! CEKPELHH
COJISTHOIT KHCIIOTHI B JKEITy/IKe KPBIC IIPU ITOMOIIH Oliokaropa
H*, K*-AT®a3p1 omenpasosa Ha KOHLIEHTPALMIO racTprUHa B
KPOBH M 0a3aJIbHYIO KEIYIOUYHYIO CEKPELHIO, a TaKxke
IIPOBEJACH 3KCH6pVIMCHTaJ'[beIﬁ AaHaJIN3 BO3MOXHBIX CPE/ICTB
HPOQUIAKTHKU CTPYKTYPHO-(QYHKIMOHAIBHBIX M3MEHEHUH B
CIM3UCTOH 0005I04Ke KETy/Ka, BHI3BAHHBIX THUIEPracTpH-
HeMueil. YCTaHOBIIEHO, 4To Mocje 28-CyTOYHOIro BBEICHHUS
OMenpa3oia KOHIEHTPalus racTPHHA B KPOBU BO3PAcTaeT Ha
189,3 %, a nedut Ga3aapHON CEeKpeuH KUCIOTh — Ha 173,9—
283,7 %. Cniena BbIBOJI, YTO BO3pAaCTaHHUE CEKPELIUH COISTHON
KHUCJIOTHI ABJIACTCA PE3YJIbTaTOM pa3BUTHA THUIIEPILIIa3UU
HapUeTaIbHBIX KJIETOK, 00YCIOBIEHHOH TpPOhUUYECKHM
BJIMSTHUEM I'aCTPpUHA. Taxoxe IIOKa3aHo, YTO arOHUCTHI AACPHUX
peLenTopoB aKTHBAaTOPOB MpoJkdepanny NePOKCHCOM THIIA
Y HHONINTAa30H U MEJIAHHH ABISAIOTHCSA 3PPEKTHBHBIMU
XEMOIIPEBCHTUBHBIMU CPEICTBAMU U3MEHEHHUH B CereTOpHOI’I
GYHKIUHU KeTyAKa Kak IoKa3areis MOp(OJOrH4ecKux
M3MCHEHUH.

KitoueBble ci10Ba: jKeTyA04Hast CEKPELMs COISHOM KUCIIOTHI,
OMeEIIpa3oJ1, TaCTPHH, PELETITOPbI aKTHBATOPOB Hposteparu
HEPOKCHCOM Y.

O.I Tsyryuk

THE WAYS OF CORRECTION

OF NEGATIVE INFLUENCE OF LONG-TERM
HYPERGASTRINEMIA ON GASTRIC ACID
SECRETION

We investigated the influence of long-term diminishing of gas-
tric acid secretion in rats by H™-K*-ATPase omeprasole on the
gastrin blood level and the basal gastric acid secretion. We
performed an experimental analysis of possible prophylactic
drugs of structural and functional changes in gastric mucosa
evoked by hypergastrinemia. It was shown that following 28
days of omeprazole injections the blood gastrin level and the
output of basal acid secretion increased by 189,3% and173,9-
283,7%, respectively. It was concluded that an augmentation
of the output of basal acid secretion results from the develop-
ment of parietal cells hyperplasia evoked by trophic action of
gastrin. We also show here that agonists of nuclear peroxisome
proliferator activator receptors pioglytasone and melanin ef-
fectively prevent the changes in gastric acid secretion as an
index of morphological changes.

Key words: gastric acid secretion, omeprasole, gastrin, peroxi-
some proliferators activator receptors gamma.
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A.A. llynposuy, H.M. I'ypina, O.B. KopnaueBa-3inuyu

IHopyuieHHs1 00MiHY C€40BOI KMCJIOTH Y IYPiB
3 eKCIIEPUMEHTAJIbHUM iHCYJIIHOPE3UCTEHTHUM
CHHAPOMOM, IHAYKOBAHUM (PPYKTO3010

BCTYII

OcmanHim 4acom 6ACUBAHHA XAPUOBOI PPYKMO3U po321a0aroms K 00UH 3 YUHHUKIE, AKI CHPUAIOMb
PO36UMKY OHCUPIHHA, THCYNIHOpe3ucmenmuoz2o cunopomy (IPC) i noe’ssanux 3 Hum nopyuienb oOMiny
peuosun. Buxopucmanus 10%-20 po3uuny @pykmosu 3 numuow 600010 Npomsaom 8 mudic GUKIUKALO
y wypie cman, axkuil ionosioac 2onosnum ozuaxam IPC: incyninopesucmenmuicms, nopyuieHHs
8Y21e600H020 0OMIHY, 30inbuleHHs macu mina, 2inepmpueniyepudemis, eunepypukemis. Y camyis yci
osnaku IPC 6invw supasceni, nige y camuys. Juwe y camyis 3agixcosano niosuujenns 000060i
exckpeyii cevosoi kucnromu (CK), wo ceiouums npo ii cinepnpodykyito. 3a maxkux ymoe eKChepumennmy
Y meapum He CHOCMepPIeanocs NOpyweHHs HUpPKo8oi ginbmpayii, npome 6i03HAUEHO 3HUINCEHHS
knipency CK enacnioox 30inbutenus Hupkoeoi peabcopbyii ypamie sionocHo kpeamuHiny. Ha ye
8KA3YE 3HAUHE 3MEHWEHHs [HOeKCY eNiMinayil ypamis, 04e6UuOHO, SUKIUKAHE 2INOYPUKO3YPUUHUM
egexmom iHcyniny, ane He noe6’sA3ame 3i aMinamu KoHyeHmpayii mecmocmepony. Bnepwe eusnaueno,
Wo nio 6nAUBOM (PPYKMO3ZHOT diemu y 20MO2eHAMAX NeHiHKU OOCAIOHUX MEAPUH 30i1bUyEmMbCs
akmueHicmov pepmenmia Kamabonizmy nypurie — 5'-nykieomuoasu i a0eHo3uHoe3aMiHa3U, AKi
Kamanizyroms panHi cmaoii posnady nypuHosux Hykieomuodis. Axkmusnicms (epmenmy peymunizayii
nypumie cinokcanmuH-eyanin-gpocpopudosun-mpauncpepasu y meapun niogUWY8anacs, uwo Mooce
Mamu KOMNEHCAMOPHEe 3HAYEHHs 3d YMO8 NOCUNEHO020 PO3NAady NYPUHIE.

Kniouogi cnosa: ceuosa xucioma, inCyriHOpe3ucmeHmuull cuHoOpom, Gpykmosna diema, wypu,
epmenmu dezpadayii nypumis.

BUHHUKHEHHS HATOJOTIYHOI0O MeTa0OoJII4YHOTO
npodinar, acoliioBaHOT0 3 MiJBHUIICHHIM

[MomwupeHHsT y cCyd4acHOMY CBITi OXHPIHHS,
iHCyniHOpe3ucTeHTHOro cuuapomy (IPC) Ta
nykposoro giadery (IIJ]) 2-ro Tuny Bce 4ac-
Tille OB’ SI3YIOTh 3 NEIKUMHU JI€TUYHHUMHU
KOMIIOHEHTaMH, HANpPUKIad, i3 BKUBAHHAM
bpykTo3u (30KkpemMa y ckiai caxaposu) [17, 25].
VY YucleHHUX KIIHIYHUX, NOMYJISAMIHHUX Ta
EKCIIEpUMEHTAIBbHUX JIOCIIJIKEHHSIX BUSBIICHO,
10 BUKOPUCTaHHS (QpyKTO3H, HA BiMiHY BiJ
IHIIKMX IyKPIB, IPU3BOAMTH JI0 MiABUIICHHS MacH
TiNla, pO3BUTKY iHcyniHope3ucTteHnTHocti (IP),
MIOPYIICHHS BYTJICBOIHOTO Ta IIyPHHOBOTO 00Mi-
HY, a TAKOXK mposBy inmmx o3Hak IPC[ 8, 12, 18].

Binomo, mo ¢pykTo3a mae cneumudivHi
BJIACTUBOCTI, AKI BIAPI3HAIOTH i1 BiJl MIIOKO3HU
Ta MOXYTh OYyTH MOTEHIIHHOIW MPUYUHOIO
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KIIBKOCT1 )KUPY B OpPraHi3Mi Ta pO3BHTKOM
iHmux o3Hak IPC.

CyTTEBOIO O0COONUBICTIO MeTaboII3ZMy
(GPYKTO3M € 3aTHICTH MiIBUIIYBATH B CUPO-
BaTIi KPOBi1 KOHIIEHTPAI[Il0 CEYOBOI KHCIOTH
(CK) — metabomniTa nypuHiB, IKMH HE3aIEKHO
aconirwerscs 3 IPC. Tinmepypukemiss gacto
cynpoBoxkye IPC Ta IP, a migBuiieHHs piBHA
ypukemii, 3a NEeSIKUMH JaHUMH, MEPeaAye
PO3BUTKOBI OKUPIHHSA Ta rinepren3sii [19, 32].
Kpim Toro, Benmka KiabKicTh GPYKTO3H MOXKE
3MEHIYBaTH HHUPKOBY ekckpenito CK uepes
NOCUJIEHHS MPOAYKIil NakTaTy — KOHKY-
PEHTHOTO 1HTi0iTOpa aKTUBHOTO TPAHCIIOPTY
CK y mpomeci knyboukoBoi ¢inmsrparnii ta
peabcop0bii [15].
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TimoreTHYHUM MEXaHI3MOM IIJBUIIEHHS
nponykuii CK micns BBeneHHsS QpyKTO3H
BBaXXaIOTh MiJIBUIIEHHS BHYTPIIIHbOKIITUHHOT
koH1eHTpanii Al® i AM® i 3umxenns ATD
BHACJiJOK aKTUBHOTO (pocopuiroBaHHs
¢pykTo3u. YTBOpeHHS HEO0OXiHHOTO cyOcTpa-
Ty Ans O6iocuHTe3y nmypuHiB de novo —
dbochopubosunnipodpochary (OPIID) inri-
Oy€eThbCSl TETEPOTCHHUM MYJIOM 5'-HYKIECOTHIIB
(AM® i 'M®). 3umxeHHs cymMapHOi KOH-
HEeHTpauii OCTaHHIX Yy HUTO30JIi aKTHBYE
KJII04OB1 ()€pMEHTH NMPOLECY HOBOYTBOPEHHS
nypuHiB (cunterazu OPIID i docdopu-
0o3unaminy). [HIIMHA BaXXTUBHUI HUISIX CUHTE3Y
NypPUHIB — peyTHUIi3alisi NypUHOBUX HYKJIEO-
3UJiB i OCHOB 3 MPOAYKTiB YaCTKOBOI Aerpa-
Jauii HyKJIeTHOBUX KUCIOT (ILJIsX 30epiranus —
salvage pathway). Knwouosum pepmeHTOM
ObOr0 HUISAXY € TINOKCAaHTUHTYaHiH(OCPO-
pubosuntpancgpepasa (I'T®PT), a aimiTyro-
qyuM nonepegHukom — OPIID. Pepment
[TO®PT nmomepenxae HE3BOPOTHE MEPETBO-
PEHHS TIMOKCAaHTHHY, TYaHiHY Ta aJleHiHy Ha
CK. 3uuxenns aktuBHocti [TO®PT moxe
BHKJIHKATU, 3 OJHOTO OOKY, 30iNbIICHHSA
po3naay NypUHIB 3 YTBOPEHHAM KiHIIEBOTO
npoaykry — CK, a 3 inmoro 60ky — koMIneHca-
TOpHE MOCUJICHHS YTBOPEHHS MypHUHiB de novo.

lNnepnponykuis CK ciocTepiraerses npu
IPC Tta LIl 2-ro Tumy, NposBJISAIOYNCH BUCOKOIO
ekckpeniero CK 3 ceuero [2]. [linBunienns
koHneHTpanii CK y KpoBi BUKJINKa€E KOMIIEHCA-
TOpHE 301IbIIEHHS eKCKPeLii ypaTiB HUpKaMHu
(Hepinko B 2—3 pas3u i OiybIie), ajge OJJHOYACHO
301NbIIY€E PU3UK YPaXKEHHS HUPOK BHACIIOK
MEepPEeBUILECHHS MOPOTY PO3YMHHOCTI Ta CTBO-
PEHHs YMOB IS KpucTaiizauii yparis. Jeski
aBTOPHU BBaXXalOTh, IO PO3BUTOK TillepypH-
KeMii € HacJIiIKOM BTpaTH HUPKaMu 34aTHOCTI
30inpmyBatu BuBeneHHs CK BHacnmimok ix
ypaTHOTO YIKOJXeHHs [3].

BBaxatots, mo rinepypukemis npu IPC €
HACJI1IKOM IiIBUIIEHOTO BMICTY 1HCYIiHY, SIKUH
BiIOMHI1 IK CTUMYIATOP peHaIbHOT peabcopo-
uii CK [9]. Lle niaTBepAXKYy€ETHCS JAHUMU IIPO
3HnxkeHHs BMmicty CK mpm 3actocyBaHHI
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1HCyJiHOCeHcHUTai3epiB (Tia30d1AUHIANOHIB),
AK1 BUKJIMKaIOTh 3HMKeHHs [P Ta iHcyninemii
y xBopux Ha L[l [22]. 3 iHmoro 60Ky,
MOKa3aHo, 1[0 3HM)XEHHS PiBHIB ypHKeMii y
Jroel 3a JOMOMOTO0I0 iHTi0ITOPIB KCaHTHH-
okcuaasu (aJomypuHoin) abo YPUKO3ypUUHHX
3ac006iB (0eH30pOMapOH) MOJINIIY€ iHCYTiHO-
9yTIUBICTh, @ TAKOX BILUIMBAE HA iHIII pUCH
IPC, 30kpeMa 3HHMKYE apTepiaJilbHUH THUCK,
OXXMpiHHA, TinepTpurainepuaemito [15].

Bci ni maHi oOTpYHTOBYIOTH HOBITHIO
KOHIleMNuito, BUCYyHYTy Nakagawa i cmiBaBT.,
Xiang i cmiBaBT. NP0 MOXKJIHMBICTH MaTOreHE-
tuuHoi poai CKy possutky IP i IPC [15, 25].

YucneHHl cnocTepeXKeHHs CBigyaTh mpo
Te, mo Ha epektu Pppykro3u ta CK cyTTeBo
BIUIMBAIOTh CTaTEBi TOPMOHH, IO 3YMOBIIIOE
CTaTeBY PI3HULIO Yy PO3BUTKY MeTa0ONIuyHHUX
nopyueHns, Bractusux IPC. Ilokasano, mo y
ocib wonoBivuoi crarti (y Jroneid i TBapuH)
nigsumenuit pusuk npossie IPC ta CC3, a
0Cco0H 1HOYOT cTaTi € OLIBII 3aXUIIEHUMU Bi
nux Hacmigkis [20, 23].

BusiBieHo, mo TECTOCTEPOH CTUMYIIOE
eKCIpecilo y HUPKOBUX KaHalbIAX MUIIEH i
mypiB MmemOpanHux tpancnoptepiB CK,
TakKHX, K ypaT-TpaHcmopTep-1 Ta TpaHCcmop-
TepH OpraHiyHHUX aHIOHIB, TOMY CaMIli MalOTh
O0inpmy peabcop6buito CK y Hupkax, HiX
camuni [19]. EnigeMionoriyni g0CIiKEHHS
MmoKaszalu, Io Ai€eTHYHa QPYyKTO3a MOPYIIye
NinigHuR npoQisib y 40JI0BIKiB, ajie HE B KIHOK
[6]. A B cepii mpap Ha TBapHMHaX MOKa3aHi
cTareBi po301XKHOCTI BIIUBY (QPYKTO3HOT Ni€TH
Ha BMiCT iHCYJiHY B IJIa3Mi KpoBi Ta nepude-
PUYHY 1HCYJTIHOYYTJIHUBICTH, KA MOPYyIIy-
Bajacs jume y camimiB mypis [10].

Jlnst BUBUEHHS MEXaHi3MiB HOpYIIEHHS
o0MiHy peuoBuH, moB’s3aHux 3 [PC, HuHI
HIUPOKO BUKOPHUCTOBYETHCA MOJEIIOBAHHSA
ObOTO CTaHy Yy T'PHU3YHIB (WIypiB, MHULIEH,
XOM’SUKiB) BBEJIEHHSIM 0 iX paiony GppykKro-
3M, 110 BUKIHKaE [P, mopymeHHs rioKo30Toe-
PaHTHOCTI, TimepTeH3il0, AUCHiINigeMiIO,
rinepypukeMito Ta iHmi xapaktepui nag [PC
nopymenHs [7, 11]. Ane MexaHi3MHu, fAKi
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3YMOBIIIOIOTH CTAaTEBY PI3HULIO y B3aeMoOJii
MetaboiizmMy QpyKTO3H, TiMiliB, ByTJIEBOMAIB i
CK, 3anumaroTbCcs HOKH IO HE OO0 KIHIA
PO3KPUTHUMH.

Mertoro nHamoi pobotru Oyio BUBYEHHS B
eKCIIEPUMEHT] Ha HIypax CTaTeBUX OCOO0IH-
BOCTeH Ta MexaHi3MiB nopymeHHs o0Miny CK
3aJIeHO BiJI 320€31MeYeHOCTI TECTOCTEPOHOM
Ha MOJieJIi 1HCYJIIHOPE3UCTEHTHOTO CHHAPOMY,
IHAYKOBAaHOTO BBEACHHSIM 110 palliOHy TBapuH

bpyKTO3H.

METOJUKA

ExcriepuMeHTaNbHE JOCTIIKEHHS IPOBEEHO
Ha 47 mrypax (23 camug i 24 camuiii). TBapunu
3HAXOJMUIUCA Ha pamioHi BiBapito. llypu
nociignoi rpynu (15 camuiB i 16 camuis),
axkuM mopentoBanu [PC, orpumyBanu 10%-#
po34rH PPYKTO3U 3 TUTHOIO BOJIOKO MPOTITOM
8 Tk [26]. BRaxawTh, MO 3aCTOCYBaHHSI
10%-ro po34uHy GPYKTO3H, HA BIAMIHY BiJ
kinacuaHoi BUcokodpykro3noi gietu (60—70 %
GpyKTO3M 3a KaJOPIHHICTIO), OJIMIKYE BIAIIO-
Bimae kaptuni [PC y miogeit Ta € mocTaTHIM
JJIs IPOSIBY OCHOBHHUX METa0ONIYHHUX MOPY-
HIeHb Y €KCIEPUMEHTAJIbHUX TBApHH, a iX
nposiBu He Taki Baxki.l[ypu koHTposbHOT
rpynu (8 caMiliB i 8§ caMuIlb) MUK 3BUYANHY
BOJY.

KpoB nns gocnijkeHHs y TBapuH Opanu
micias 12-rogMHHOTO TOJIOAYBAaHHS 3 PETPO-
Oynp0apHOTO BEHO3HOTO CUHYCY ITiJ] JIETKUM
edipHEM HapKo30oM. Y BCiX HIYPiB A0 MOYATKY
JOCITIJPKeHHS Ta MiC/IsA HbOTO BU3HAYAJIHN Macy
TiJa Ta TPOBOJMJIM HABAHTAXKYBaJIbHI TECTH.
Opansuuii Tmoko3otonepanTHuil TecT (0l TT)
NpPOBOAMIN 32 3BUYAWHOIO MeTOoAuKoi [1]
BHYTPIIIHBONIITYHKOBUM BBeneHHAM 40%-T0
po3unHy rmtoko3u (120 mr rroko3wm Ha 100 T
MacH Tija) 3 BHU3HAUYCHHSIM KOHIEHTpallii
TIFOKO3U B KPOBi TIIOKO300KCHIA3HUM METO-
nom, 10 Ta yepes 15, 30, 601 120 xB micus ii
BBeneHHs. [HcyninoBuit Tect (IT) mpoBoauiu
HacTyNHOI 100H 32 JOTIOMOT' 00 BHYTPIIIHBO-
OYEePEBUHHOTO BBEJACHHS 1HCYJIIHY IBUIKOT JiT
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“Xymomap 100” 3 pospaxyHky 0,1 MxOn Ha
100 r macu tina. PiBenp rmikemii BuU3HA4aIu
no ta vyepe3 30 xB michs iH’eKuUii iHCYIiHY.
PesynpTar TecTy BuUpaxailu SIK BiJCOTOK
3HM)KEHHS BMICTY TJIIOKO3U B KPOBi BIZHOCHO
Buxinuoro piBHs [1]. ¥V cupoBaTui KpoBi,
B35TOT HATIIe, Ta B cedl TBapuH, 3i0paHii
npoTsroM 100u, Bu3Hauanu koHneHtpauiro CK
(3 BUKopucTaHHAM HocPOpHO-BOILPPAMOBOTO
peaktuBy) Ta kpearuniny (KP, mikpaTHum
METOAOM) 3a JOomoMoror HabopiB «Dimicit-
Hiarnoctukay» (JHinpomeTpoBchK, YKpaiHa).
OGuucnoBanu 1000BY €KCKpeLilo 1 KiIipeHc
CK i KP 3a BMicTOM pe4oBHH y CHUpOBaTIi
KpoBi Ta B ceui. IHaexc eximiHanii yparis
(IEY) po3paxoByBaJu IK BiTHOLIIEHHS KJIipEH-
ciB CK i kpeaTuHiHy Ta BUpakajiu y BiJCOTKaX.
I[s1 BenmmumHa XxapaKTepHU3y€e CTYNiHb peald-
cop6buii CK BigHocHo KP, sxuii He minnsrae
peabcopbuii y HUpKOBUX KaHanbIax. IIpo
aKTHUBHICTH pepMEeHTy peyTuiizaii mypuHiB
rinokcautuHryanigdochopubdosuntpancde-
pasu (I'T®PT) cyaunu 3a BiZHOMEHHIM
korneHTpanit CK i KP y ceui [4]. Konuenrt-
pamitoo TpUTIiNEepHIAiB y cUpoBaTUi KpOBi
BU3HadaJu (pEpPMEHTATUBHUM METOIOM 3a
JomoMoror Habopy peareHTiB «Sentinel»
(ITanis).

TBapuH AeKamiTyBaJld 3 BHKOPUCTAHHSAM
e¢ipnoro Hapko3sy. [ledinky Bumansinm, nepdy-
3yBaJid XOJOAHUM (Di310JI0TIYHUM POZYUHOM i
roTyBaJld MPHU OXOJOJKEHHI Ha abony 20 %
rOMOTEHATH, B SKUX BH3HA4YaJlW aKTHUBHICTb
¢epmentiB: 5'-HK [21] Ta ageHo3unmesami-
Hasu (AJIA) [5]. AkrtuBHicTs 5'-HK BH3Ha-
YaJu 3a KUIBKICTIO HeopTraHiuHOTO hocdopy,
SKUH BUBIIBHUBCS MPHU Tigpondi3i cyOGcTpary
(AM®) npu iaky0Oanii 3 roMOreHaTOM J0CHi-
yBaHOI TKaHUHHU npoTArom 1 rog npu 37° C.
BwmicT ¢pocdopy y npobax BH3HAUATIU 32 Me-
togoM Lowry i Lopez [4], onTuuHy TyCcTUHY
OOCIiIXYBaHUX PO3YHMHIB Ta CTAHAAPTHOTO
po3unHy BuUMipioBanu Ha poromeTpi KOK-3
npu A0BXHHI XBuJai 720 HM. AKTUBHICTB
(dbepMeHTY BUpa)kanu B Mikporpamax gocdopy
3a 1 rox Ha 1 mr Oinka. AktuBHicTh AJ[A
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BU3HAYAIIH 32 KiTbKICTIO aMiaKy, [0 BUIIIIUBCS
npu Je3aMiHyBaHHI cyOcTpary (aJeHO3UHY)
micns iHKyOamii 3 TOMOTeHAaTOM TKaHWUHH
npotsirom 15 xB npu 37° C. BmicT amiaky
BU3HAYaJIN (PEHOI-TIMOXJTOPUTHUM METOIOM 3
BUKOPHCTaHHAM KaniOpyBanbHOro rpadika;
ONTUYHY TYCTHHY 3a0apBICHUX PO3UYHUHIB
BUMipioBanu Ha crekTpodoromerpi CD-46
npu noBxuHI XBIwiIi 630 HM. AkTUBHICTE AJIA
Bupaxkanu B Mikpomonsx NH, 3a 1 x8 na 1 mMr
Oinka. BmicT 0iika B roMoTeHaTax MEYiHKH
BU3HAYaIu 3a fonomorot metoay Lowry [4].

KonuenTpaniro TecTocTepoHy B CHPOBATLI
KpOBi IIypiB BUBYAIH IMYHOPaIiOMETPUIHUM
METOJO0M 3a JoToMoTo0 HabopiB «Testosteron
direct, Immunotech» (Yexis). BumiproBaHHs
panioakTUBHOCTI MpoO MpPOBOAWUIM Ha Y-Ti-
ynnpHUKY «Beckmany (Himeuunna). Cra-
THCTUYHY 00pOOKyY pe3yabpTaTiB MPOBOJUIIH 32
MOTIOMOTOI0 CTaHAAPTHOTO MaKeTy aHamlizy
«Excell» 3 Bukopuctanusm kputepito t CTbio-
neHTa. Pi3HHIIO MOKAa3HUKIB Ta KOe(iMi€HT
KOpeJsAIii BBaxanu nocroipaumu npu P<0,05.

PE3VJIBTATH TA iIX OBTOBOPEHHSA

3a yac ekcnepuMeHTy (8 THXK) y TBapHH SK
OOCIiJHHUX, TaK 1 KOHTPOJIBHUX T'PyH JOCTO-
BipHO 30ijbIIyBanacs Maca Tija. Y caMmIIiB
nocaigHoi rpymu — 3 185,66+3,58 10 284,67 r
+ 7,471,y camunb — 3 192,19+2,54 no 221,19
r+ 3,12 r. ¥ KOHTpOJBHI# Ipymi camMIiB Maca
3pocna 3 175,62+3,83 no 235,62r+ 4,571,y
camunb — 3 178,75+3,50 10 203,12 r+ 2,30 .
OOumcieHHs cepeqHLOT PI3HUIN BUXIAHUX Ta
KIHI[eBUX MTOKA3HUKIB IS KOKHOT TBapuHH (A)
MoKa3aJo, Mo MPUPICT Mach 01T BUPpA3SHUHN
y CaMIiB NOCHiJHOI I'PYNH, HiK KOHTPOJIbHOT
(A=99,0+4,97 Ta 60,0 T + 5,26 T BiAOBIAHO,
P <0,05), To6To npu BXUBaHHI GPYKTO3H
CIIOCTEPITAETHCA NONATKOBHH MPUPICT MaCH.
Y camMunbs HeMa€e TOCTOBIPHOI PI3HHUII MiX
3MIHOIO MaCH TiJIa B TOCTiIHINA Ta KOHTPOJIbHIH
rpynax (A cranoButh 30,0+2,28 i 21,37 r +
4,748 T y pmocnigHIA 1 KOHTPOJNBHIN rpymi
BigmoBigHo, P>0,05).
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Sk BimoMo, po3BuTOK [P i mopymeHnHs
00MiHY TIIOKO3W € BaXJUBHMH XapaKTe-
puctukamu [PC. [l omiHKH WX TOKa3HUKIB
BUKOPHUCTANHM HaBaHTaxXyBanbHi TecTu: ol TT
ta IT, sKi AaOTh 3MOTY BUSBUTU MOPYIICHHS
TOJEPaHTHOCTI 10 TJIIOKO3U Ta 3MiHY YYTJIH-
BOCTI OpTaHi3My J10 iHCYIiHY.

Pesynbratu mokaszanu, mo micas 8 THX
BxuBaHHA 10%-ro po3uuny ¢ppykrosu 3
MUTHOO BOJIOKO Y BCIX MYPiB JOCIIJHUX TPy
MOCTOBIpHO MiJBUIIYBaBCSA pPiBEHb TIiKeMil
HaTIEe, X04a Yy KOJAHOMY pa3i IIiKeMis He
csaraja piBHIB, xapaktepHux ang LIJ (6,1
MMOJB/M). Y caMImiB JOCHiAHOI TPyNH KOH-
IEeHTpaIig TIF0KO3H MiaBumuiace 3 4,23+0,10
o 5,70 mmons/nm + 0,12 mmons/n (P<0,001),
y camunb — 3 4,57+0,09 no 4,95 mmons/a +
0,09 mmons/n (P<0,01), BomHOYAC y TBapwH
KOHTPOJIBHUX TPYN HE CHOCTEpiraiocs J0CTO-
BipHUX 3MiH TiikeMmii Hatme (y caMI[iB
4,40+0,18 momo 3,98 mmons/1+ 0,12 MmmoIs/
m; y camutp 4,31+0,16 momo 4,11 mMmons/i £
0,12 mmons/n, P>0,05). [Ipu ubomy y camiiiB
A = -0,47 mmons/n £ 0,08 mMoub/i, a y
camunb A = 0,20 mmons/m £ 0,06 MMOIB/1
(P<0,001), 1o Bxa3ye Ha OB BUpa3HE OPYIIEH-
Hs1 OOMiHY TJIIOKO3HW Y CaMIIiB, sIKE BigoOpakae
MiBUIICHY TPOAYKI[I10 TJIFOKO3HU MEeUiHKOIO.

dopma rnikeMiuHUX KpUBUX (puc. 1) npu
npoBenenHi ol TT y TBapuH JOCHIAHUX TPYI
HaOyna “niabeTHYHOr0” XapakTepy: y MopiB-
HSHHI 3 BUXIIHUMH pe3ylIbTaTaMHu, y CaMLiB
CIocTepiraeTbcs 3cyB KpHBOi Bropy rta
BIIPaBO, y CaMUIIb — BIIpaBo (ajie HE Bropy) 3
MakcuMyMoM Ha 30-ii xBuauHi. Ha 120-i
XBIJIMHI K y CaMI[iB, TaK 1 Yy caMUIlb PiBEHb
IJIiKeMii He MOBEPHYBCS A0 BUX1JHOTO 3HAYCH-
HS, SIK 1[e O0yJI0 B KOHTPOJbHUX rpynax, Bigoo-
PaXXylo4H yHOBUIbHEHHS eliMiHalii ITI0K03H 3
KpOBi a00 3HWIKEHHS TTIOKO30TOJIEPAHTHOCTI.

Pesynbpratu iHCyNiHOBOTO TecTy (puc. 2)
CBiJYaTh MPO T€, MO Yy TBAPHUH JOCIITHUX TPYII
3HU3UJIACS YyTJIMBICTH 10 iHCYJiHY. Y caMuiB
J10 TIOYaTKy JOCHIiAy KOHIEHTPaIlisd INII0KO3H B
KpoBi uepe3 30 xB micis BBEAEHHS iHCYIiHY
3uu3unacs Ha 71,44 % + 1,01 %; uepe3 8 Tux
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MMOnb/n
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120 xB
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Puc. 1. I'mikemiuHi KpUBi, OTpUMaHi IPU NPOBEICHHI OPAJIBHOTO IIIOKO30TOJIEPAHTHOTO TECTY Y caMIliB (a) Ta camuib (0)
uypis: 1 — BUXiAHI 3Ha4eHHs, 2 — yepe3 8 Tk BxkuBaHHA 10%-ro po3unHy GpyKTO3H

BXKUBaHHS QPYKTO3W BBEJICHHS 1HCYJIiHY IPH3-
BEJIO J0 3HMKEHHA raikeMil numre Ha 58,39 %
+ 1,05 %. Y camuib pe3yabTraTd iHCYJI1HOBOTO
TECTy TakKi: A0 MoYaTKy JOCHiqy piBEHb
raikemii 3umsuscs Ha 70,76 % = 1,80 %, a
yepe3 8 Tmx —HA 61,75 % + 1,24 % (P<0,05).
Y TBapHH KOHTPONBHOI rpynu BiJCOTOK
3HUXKECHHS BMICTY TJIIOKO3W JO Ta Micls
nociiny He 3minuscs (P>0,05).

3a naHuMH JiTeparypu, BUCOKODPYKTO3HA
Ji€Ta, 3a BIICYTHOCTI HAUIMIIKY JIMIAIB, HE
BUKJIMKAE 0XKHUPIHHS, ajie PPyKTO3a BigoMa K
CHJIBHUH CTHMYINSTOP JinoreHesy. [ineprpu-
rninepugemis npu IPC € Hacimigkom 30171b-
HNIEHHS CUHTE3Yy TPUININEPHAIB 3 BIIIBHUX

KUPHUX KHUCJIOT 1 MOXKE OyTH CTUMYJIATOPOM
rnokoHeorenesy [15]. Cumig BigMiTUTH, IO
koHneHtpanis T y cupoBarmi KpoBi Hrypis
(puc. 3) micst BXXUBaHHS QPYKTO3U TOCTOBIPHO
nigBunmiacs sk y camiiis (3 0,41+0,02 no 0,53
Mmoib/n = 0,02 mmouns/in, P<0,001), Tak i y
camuiib (3 0,35+£0,02 mo 0,42 mmouns/a £+ 0,02
MMoab/i, P<0,01). BuxigHi 3Ha4yeHHS KOH-
nentpanii TT y caMuilb HUXKY1, HI)K y CaMIIiB,
a MiIBUIIECHHS I[bOI'0 MOKa3HKUKA O1JIbIIIC BUPA-
XKeHe y caMIiB gocnijaHoi rpymu (A = -0,12
MMonb/1 = 0,01 Mmoab/n) Hixk y camub (A =
-0,07 mmons/n £ 0,01 mmons/n, P<0,05). ¥
TBAPUH KOHTPOJBHUX IPYI HE BUSABICHO 3MiHU
kouuentpauii TT' (P>0,05).

MMOnb/N MMOnb/N

6 . 6 -

5 4 5 4

4 1 4 1

3 4 34 2

2
2 4 2 < : 1
A 1 \'
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0 T 1 0 T 1
0 30 XB 0 30 XB
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Puc. 2. Pe3ynbrartn iHCYNniHOBOrO TecTy (BMICT DJIIOKO3HM B KpoBi 10 Ta uepe3 30 XB miciis BHYTpPIIIHbOOYEPEBUHHOIO
BBEJICHHA 1HCYJIiHY y caMLiB (a) Ta camullb (0) mypiB: 1 — BUXiaHI 3Ha4eHH, 2 — yepe3 8 Tk BxuBaHHsA 10%-ro po3unHy
bpykTO3H
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MMOnb/n
1

0,54

0.4

0,34

| 1
a

Puc. 3. KoHneHTpais TpUIITiNepuIiB Y CHpOBATIIi KpOBi caMiiB (a) i camunsb (0) mrypis koHTpobHOI (I) Ta mocmiguoi (I1)
rpyn: 1 — BUXiziHi 3HaUeHHs, 2 — yepe3 8 Twxk BxuBaHHS 10%-r0 po3unny GpyKTO3N.
* IOCTOBIPHICTH Pi3HUII MiXK TOYaTKOBIMH Ta KIHIIEBUMH IMOKa3HIUKAMHU

OTpumaHi pe3yiabTaTH CBiJAYaTh MPO
po3BUTOK IP, migBUIIIEHHS T€4iHKOBOTO yTBO-
PEHHS TIIIOKO3H Ta MOPYIIEHHS TOJEPaHTHOCTI
0 Hel y TBapWH MijJ BIUIUBOM (QPYKTO3HOL
JMIETH, TIPUYOMY Yy CaMI[iB CTYNiHb YCiX IHX
3pylleHb Oinbmuii, Hik y camunb. e y3ron-
KYETHCS 3 NIAHUMU JITEpaTypu MPO TeE, IIO0
caMHuIll mypiB Oijbllle 3aXUIIeH] BiJ 1HIYKO-
BaHUX (QPYKTO3010 3MiH MeTaboyi3My Ta
kpoB’siHOoTO THCKYy [10]. ®pykTOo3Ha nieTa
BHKJIMKAJIA Y IypiB MOPYIIEHHS Yy TIUBOCTI J0
1HCYJIIHY, 3MiHH BYTJIEBOJHOTO 1 JIMIJHOTO
o6miny (migBumienus Bmicty TI'), TobTO
OTpUMaHa eKCIepUMEeHTalIbHa MOJENb Bi/IIO-
Bijac TunoBuM o3Hakam IPC.

[MpoBeneHHs aHaNi3y KOMILIEKCY TOKa3-
HHKIB, IO XapaKTepu3ymTh cTaH oOMiny CK
(muB. TaOJIHMINO), TOKA3AI0 CYTTEBE i IBUIICH-
H 11 KOHIEHTpaIii y cCHpoBatIli KpOBi TBAPUH
IOCHIAHUX Tpym: y caMmiliB 3 116,68+8,86 no
187,44 mxmouts/n £+ 2,93 mxmouns/n (P<0,001),
y camuib — 3 81,83+4,40 no 128,46 MxkmoIb/
n £+ 5,28 mxmons/n (P<0,001). Boanouac y
TBapUH KOHTPOJBHOI TPYNHU HE CIpocTepi-
rajocs JOCTOBIpHHX 3MiH piBHIB ypukemii (y
cammiB 141,76+4,97 moxo 150,29 MmMmoas/a +
7,92 mmoub/a, y camunb 84,78+2,45 mono
92,90 mxmoib/n + 2,84 mxmoas/a, P>0,05).

Binomo, mo iHAYKOBaHUNW BUCOKOPPYK-
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To3HOI0 nietor [PC xapakTepusyerbes
MOPYUICHHSMHU CTPYKTYPH Ta QyHKIIT HUPOK
[13, 22]. VpakeHHS HUPOK MOCHITIOETHCS MPHU
Bucokux koHneHTpanisx CK y kposi ta ceui,
TOMY 3HW)XKEHHS HUPKOBOT QYHKIII MOXe
cynpoBoikyBaTu o3Haku [PC y tBapun. Kpim
TOTO, BEJIHKA KIJIBKICTh Xap4oBoi (hpYyKTO3HU
MOXe 3MEHIIYBaTH HUPKOBY ekckpelito CK
yepe3 MOCHJICHHSA MPOAyKIlii makraty [15].
Hamu BUSIBIICHO CYTTEBE 3HMKEHHS Y JTOCTIJI-
HUX Tpynax TBapuH kiipercy CK, a rakox I[EY —
XapaKTepUCTHKU cTyneHs peabcopbuii CK
BinHocHO KP, sxuii He nmigssarae peadbcopOiii
Yy HHPKOBHUX KaHa#bIAX. 3HMXKeHHS [EY
BiAmoBifgae mocuiieHH0 noBepHenus CK 3
MEepPBUHHOTO HUPKOBOTO QIBTPaATy 0 KPOBi,
10 MOXe CIPUYUHHTH TilepypuKeMiro. JKkio
0 ToYaTKy A0cCaiay 3adiKCOBaHO CepeaHi
sHauenus [EY 20,41 % + 1,57 % y camuiB Ta
27,05 % £ 1,20 % y camuIip, To 4epe3 8 THK
npuiioMy GPYKTO3H Ii 3HAYEHHS CYTTEBO 3HH-
3uaKcs Ta ctaHoBuin 12,56 £ 1,60 ta 15,46 %
+ 1,68 % Bigmosiguo (P<0,001).

Ha nponecu peadcop6iii CK MoxyTh
YUHHUTH NPSAMHH BIJIUB Taki TOPMOHH, SK
iHCyJIiH Ta TecTocTepoH [11, 25, 31, 39]. ITicas
(GPYKTO3HOI JI€ETH HAMHU HE BUSBIICHO TOCTOBIp-
HUX 3MiH KOHI[EHTpAIi] 3araJibHOTO TECTOCTE-
pOHY B CUPOBATII KPOBI TBAPUH y MOPiBHIHHI

77



TlopymeHHst 0OMiHY CE€4YOBOI KHMCIOTH Yy HIYpiB

IMoxka3Huku 00MiHYy Ce40BOI KUCJI0TH, HUPKOBOI GyHKIII Ta KOHLEHTPAIlifl 3arajJibHOr0 TECTOCTEPOHY B CHPOBATLI KPOBi LIYpiB 3 eKClIePUMEHTAJILHUM
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iHCYJIIHOPE3MCTEHTHUM CHHAPOMOM, iHAYKOBaHUM (pyKTo3010 (M+m)

Camuni

8)

KOHTPOJb (i

Uepes
8 Tk

92,9428

Buxizgni

3HAYCHHIA
84,8425
72,4448

qocia (n=16)

Yepes

8 Tk
128,5+5,3*
99,7+2,3*

Buximui
3HAYECHHS
81,8344,40

79,7£2,5

Camuti

=3)

KOHTPOJIb (1

Uepes

8 Tk
150,3+8,0
89,5420

Buxizgni
3HAYECHHS
141,8+5,0
89,0+2,1

qocia (n=15)

UYepes
8 Tk
187,4+2,9%*

Buxiai

3HAYCHHS
116,7+8.,9
84,3£1,3

IToka3Huku

Ce4oBa KHCIIOTa, MKMOJIB/JI

Kpeatunin, MKMOJIB/JIT

82,543,0

97,543,1*

Exckperist ce90BOi KHCIIOTH,

MMOJIB/ 100y

24,14+£1,2*%  27,59+333  24,49+2,38  15,10+£0,69  14,4+0,9* 13,36+1,9 11,81+1,46
0,154+0,02 0,08+0,01
0,50+0,03 0,38+0,02
27,05+1,20 21,38+2,18

20,12+1,32
0,12+0,01

0,11+£0,01
0,47+0,06
25,15+£2,0

0,07+0,01%*

0,1340,01 0,12+0,01

0,08+0,01*

KitipeHc ce40BO1 KHCIIOTH, MII/XB
Kitipenc kpeaTuniny, M1/XB

0,73+0,05 0,70+0,05 0,70+0,05 0,43+0,02
15,5+1,7*

12,6+1,6*

0,61+0,03
20,41+1,57

16,67+0,89

18,96+1,09

Innexc eniminanii yparis, %
AKTHBHICTB TTOKCAHTHHTY-

0,26+0,03
0,13+0,02

0,31+0,03
0,13+0,04

0,21£0,02*
0,13+0,02

0,36+0,02
0,13+0,02

0,27 +0,02
2,46+0,67

0,28 +0,02
2,57+0,74

0,21£0,01*
2,55+0,40

0,28+0,01
2,3340,31

* P<0,05 mopiBHSIHO 3 BUX1THIMH 3HAYCHHSIMH.

aniadochopubdosmrTpanchepasu, ox.
3araibHHUI TECTOCTEPOH, HMOJTB/JI

3 BUXiIHUM 3HaueHHAM ropmony (P>0,05).
Hewmae Takoxx moMiTHOI Kopensuii Mix BMic-
ToM TectocTepony, CK y cupoBarni KpoBi Ta
ii ekckpenii. OTxke, y it Mogeni [PC 3unxken-
us kiuipency CK ta IEY He moB’s3aH0 31 3Mi-
HaMU BMiCTy TECTOCTEPOHY, IO Y3TOJXKY€ETh-
csa 3 nanumu Galipeau ta Vasudevan [12, 38].
3Ba)xaro4um Ha Te€, WO Yy NOCIHIAHUX TBApUH
crnoctepiranack [P, a Takox BpaxoByrouu JaHi
JiTEepaTypH IPO PO3BHUTOK TimepiHCyTiHEMIT y
TBApHH, SIKi OTPUMYIOTh BUCOKO(QPYKTO3HY
niety [12, 38], Mu MaeMo migcTaBW MpUIlycC-
THTH, 0 TocuneHHs peabcopobuii CK Buknu-
KaHO aHTHUYPUKO3YPUYHOIO JIi€10 MiABUIIEHOTO
BMICTY 1HCYIiHY.

3 nmiTepaTypH BiIOMO, IO A0 3POCTaHHS
pPiBHS ypuKeMii mpHu CHOXHBaHHI QPYKTO3H
MOXYTh BHOCHUTH CBOIO HYacTKy MeTabosivHi
NPUYHHH, & caMe TOCUJICHHS MPOLECiB CUHTE3Y
B OpPraHi3Mi NypHHIB Ta iX NEPETBOPEHHS Ha
CK, a Takox 3HM)KEHHS peyTuii3auii nypuHis,
3YMOBJE€HE HEJOCTaTHICTIO aKTHBHOCTI
¢epmenty ['TOPT [4, 13, 15, 17]. AKTUBHICTB
UbOTO PEepMEHTY OLiHIOIOTH 32 BIAHOMIEHHIM
koHuneHtpanin CK i KP y ceui. 3Hux)eHHA
BuninenHs CK Ha onunuio macu KP posrs-
NalTh SK O3HAKy AcQiIUTy aKTUBHOCTI
I'T®PT. ¥ nroneit (B nepepaxyHKy Ha MOJISIpHI
KOHIIEHTpAaIlii) HOpMaibHi 3HAYEHHS I[OTO
moka3Huka ctaHoBaATh 0,19 — 0,51 mmons CK
Ha 1 mmons KP [4].

VY mypiB 3 eKCIepUMEHTaIbHOIO Timepy-
PUKEMIi€I0 HAMH BHUSIBJICHO MOMITHE 3HMKEHHS
ITOPT: y cammis 3 0,28 + 0,01 g0 0,21 ox. £
0,01 on.; y camunp 3 0,36 £ 0,02 1o 0,21 ox.
+ 0,02 ox. (P<0,001). e cBiguuTs mpo
MOCHJICHHS MIPOLIeCy peyTHiIi3anii, 1o MoXHa
pO3IIIsiAaTH K KOMIEHCAaTOPHY peakuilo Ha
30inbIeHHS KaTa0oIi3My NypHHIB B OpraHizMi
11 3a1100iraHHs 3HUKEHHIO YTy HeOOX1THUX
OpraHi3MOBi yPpUHOBUX HYKICOTHIiB. OCKilb-
KM BiJOMUH IpsIMHUIA B3a€MO3B’I30K 3HUKEHHS
aktuBHocTi I'T®PT Ta aktuBanii cuHTesy
nypuHiB de novo [31], MOXHa IPUITYCTHTH, 10
npu i Mmogeni [PC BaxxIUBIIINM YUHHUKOM
MOCHJICHHS HOBOYTBOPEHHS IYPUHIB € CTUMY-
nsA1is PPYyKTO3010 CHHTE3Yy MOMEPEAHUKIB
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nypuHiB. e Biapizuse IPC y mypis Big crany,
BUSIBJICHOTO HAMH Y 40OJOBiKiB, XxBopux Ha L1/
2-ro THNY, y SIKHX CIIOCTEPIraisoch CyTTEBE
3HIDKEHHS aKTUBHOCTI peyTHiIi3anii mypuHiB 3a
UM ITOKa3HUKOM.

[Moganpmuii nuIsIX NepeTBOPEHHS HAaIJIUII-
Ky nypuniB y CK 3ajexuTp Bii aKTHBHOCTI
¢depmeHTiB, fKki ix kaTtabonizyots (ALA, 5'-
HK, xcantunokcumasn). [lokazano, mo gopoc-
i caMmui mWypiB MamOTh BUIlY aKTUBHICTH
KCaHTMHOKCHUJAa3U, a TaKoX Oinpmy, HiX Y
CaMHuIlb, €KCIPECil0 TeHiB TpaHCIOPTEPiB
ypaTiB, 3aBOSKM YOMY Yy CaMUiB HiATpHU-
MyeThest Oibin Bucokuid BMict CK B KpoBi.
Sk moka3zaHO B eKCIIEPUMEHTAX 3 KaCTpali€ero
TBapHH i BBEJECHHSIM CTAaTeBUX TOPMOHIB,
NpOLECH CHHTE3Y HYKJIEOTHIiB, aKTUBHICTh
KCaHTUHOKCHAA3U Ta EKCIIpecis ypaT-TpaHc-
NOPTEPiB 3HAXOASATHCS MiJ] BIUIMBOM TECTOCTE-
POHY, 8 ECTPOTCHH YHUHAThH CYIPECUBHY 110 Ha
AKTHUBHICTh KCAHTMHOKCHAA3W B MEYiHLi Ta
CTUMYIIOIOTh HUPKOBY ekckpemuito CK [17, 28].

Ane B niTepaTypi HeMae NaHUX LIOA0
BIUIMBY BHUCOKO(PYKTO3HOI Ji€TH HAa aKTHB-
HICTh (pepMEHTIB, 5Ki OEpyTh y4acThb y Jer-
pamanii nypunis. [IpoBeneHne Hamu BHU3HA-
yeHHS akTUBHOCTI ¢pepmenti 5'-HK ta AJIA
B rOMOTreHaTax Me4yiHKHU MIYpiB MOKa3ayio, o
obunBa GepMeHTH HPOABISIOTH MiJBULICHY

mkr P - rog” - ' TkaHuHm
12 -

2

*

10 1 1

0

| I
a
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AKTUBHICTB Y TBapHH Michg NpuiioMy QpyKToO-
3M B IOPIBHSHHI 3 HOKa3HMKAMHU B KOHTPOJIBHIH
rpyni (puc. 4). fIk y camuub, Tak i B caMUiB
BUSBJEHI 3MiHM CTaTHUCTUYHO JOCTOBIpHI
(P<0,01).

OTpuMaHi pe3ynbTaTh BKa3ylTh Ha T€, 10
BUCOKOpyKTO3Ha nieta (y Burmsai 10%-ro
po3urHy PpPyKTO3H 3 MUTHOIO BOJOI0) y CaMIliB
1 caMuUb IYPiB HOCHIIOE Jerpaiamilo mypruHo-
BUX HYKJICOTHUIIB Ha PaHHIX CTagisgX: riApo-
niTnuHe BiamemieHHa Gocdary Bix AMD (5'-
HK) Ta nomaneue ne3aMinyBaHHS aJeHO3UHY
3 YTBOPEHHSM 1HO3MHY Ta KcaHTUHY (AZlA).
Lli cnonyku € cyocTpatamMu GpepMeHTY KcaH-
THHOKCHUAAa3M, npoaykroMm Aaii sikoro € CK.
JliAnpHICTh KCAHTHHOKCHIA3U CYNMPOBOJ-
JKY€ETHCS YTBOPEHHSAM aKTHBHUX paJUKaliB
KHCHIO, & aKTUBHICTb QEPMEHTY CTUMYIIOETh-
cs npu HakonunueHHI AM® (1o yTBOprOETHCS
npu posuemneHni AT®, AJP). VY 3B’a3ky 3
UM MOXHa NPUITYCTHUTH, LIO MpoIec JAerpa-
nauii nypuHiB Ta yrBopeHHs1 CK BHOCHTB cBOIO
9acTKy A0 iHAYKLii Ba)XJIMBOTO MaTOTEHe-
tuuHOTO (aktopa npu IPC — okcugaTuBHOTO
cTpecy. Bucoki xoHnentpanii CK Takox €
MPOOKCHIAHTHUM YHHHHUKOM, OTKE€ MOPYIIEHHS
o6miny CK BigoOpaxye rmnboki metabomniuni
3pYIICHHS B OpPraHi3Mi, [0 MOXYTh CIPUYH-
HSTH HU3KY 3aXBOpIOBaHb, NOB a3aHux 3 [PC.

mmons/n NH, - x8™" * ' TkaHnHK
12 -

101

0

| 6 1

Puc. 4. AxtuBHicTh GpepMeHTIB 5'-HyKkieoTna3u (a) Ta ageHo3uHae3amMinas3u (0) B romorenari newinku camuis (I) i camuip
(IT) mypiB: 1 — TBApUHM KOHTPOJIBHOI IPyIH, 2 — TBAPUHU TOCHIIHOI IpynH, aki orpumyBanu 10%-it po3uns GpyKTO3H.
* OCTOBIPHICTB PI3HUIII MiXk MTOKa3HUKAMU B JIOCIIAHIH 1 KOHTPOJIBbHIH rpynax
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Y mypiB, Ha Biaminy Bix droaeit, CK e He
€JMHUM KiHUEBHM HPOIYKTOM Katabomi3my
nypuHiB. YactuHa i mepeTBOpHOETHCS Ha
allaHTOIH Ta BHUBOJAMUTHCS 3 ceyero. Aue, 3a
JAHUMH JITepaTypH, y IIypiB CIOCTEPIraeThCA
AHaJOTis 3 JIOABMHU U100 BIJIUBY (QPYKTO3H
Ha 00MiH ByrieBoxiB, minigiB i CK, po3BUTKyY
IP, nupkoBoi Ta engoTenianbHOi AuCHYHKLIT
tomo. ToMy 1st MOZENb HUHI ITUPOKO BUKOPHC-
TOBYETHCS AJSA BUBUEHHS MeTabONIUHUX i
¢yHkuioHansHUX 3pyuens npu [PC.

BUCHOBKH

1. Uepes 8 tmx BxuBaHHSI 10%-r0 po3umny
GpYKTO3M 3 MUTHOI BOJOI0 Yy IYPiB crioCTe-
piraeTbcs 10CTOBiIpHE 301IBIICHHS MacH Tila,
piBHS TikeMii HaTHIe (aje Take, 0 He BUXO-
JIUTh 32 MEX1 HOPMHU), TIABHUIIECHHS KOHIICHT-
panii TpUTIinEpUAIB Yy CHPOBATII KPOBI,
NOPYIMEHHS TOJEPAHTHOCTI JO TIIOKO3H 1
3HWXkeHHs [P, mpuuomy y caMIliB cTymiHb ycixX
[UX 3pYIIEHb OINBINHI, HIK Y CAMUIIb.

2. BxxuBaHHS QPYKTO3U BUKJIUKAJIO 3HAYHE
nigpumeHns kouuentpamii CK y cuposarii
KpoBi 1ypiB. 301biIeHHS 1000BOT eKCKpeil
CK, mo Bka3ye Ha {i TinepupoayKIito, BUIB-
neHo junie y camiiB. Cyrrese 3HmxkeHHs [EY
CBIJIYHMTH PO TMOCUIICHHS KaHAJIBI[EBOT peald-
copbuii CK, sike He MOB’s3aHO 31 3MiHAMU KOH-
LeHTpallii TECTOCTEPOHY.

3. BusiBiieHO NiBHUINEHHSA aKTUBHOCTI hep-
meHnTiB 5'-HK Ta AJIA, sixi karani3yrTh paHHI
cTaii po3naay mypHHOBUX HYKJICOTHIIB, & TAKOX
301bIICHHS] aKTHBHOCTI QepMeHTy peyThitizanii
ypariB [TOPT y nocnimHuX TBApUH.

A.A. llynposny, H.M. I'ypuna,
0.B. Kopnavepa-3uHbI4

HAPYIIEHUE OBMEHA MOYEBOI
KHUCJIOTBI Y KPBIC
COKCHEPUMEHTAJIBHBIM
HNHCYJIMHOPE3UCTEHTHBIM CUHAPOMOM,
HUHIYIIMPOBAHHBIM ®PYKTO301

B nocnennee Bpems ynorpeOieHue MUIIEBOH (QPYKTO3bI
paccMaTpHBaeTCs Kak OfUH U3 (paKTOPOB, CIIOCOOCTBYIONINX
Pa3sBUTUIO OXXUPEHUSA, UHCYIUHOPE3UCTECHTHOIO CHUHApPOMA
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(UPC) u cBA3aHHBIX C HUM HapylleHHH oOMeHa BEIEeCTB.
HcnonszoBanue 10%-ro pacTBopa GpyKTO3bl C MUTHEBOI
BOJIOI B TeYeHHE § HeJ MO3BOJMIO MOJYYUTh Y KpBIC
COCTOSIHHE, COOTBETCTBYIOIIIEE OCHOBHBIM Ipu3Hakam MPC:
HaJIM41e MHCYJIMHOPE3UCTEHTHOCTH, HAPYIICHHE YIIIEBOJHOTO
oOMeHa, yBEIMYCHUE MACChl Tejla, THIePTPHIINLEPHIEMHUS,
runepypukemus. ¥ camuos Bce npusHaku MUPC Goxee
BBIPAXKEHBI, YEM y CaMOK. TOJIbKO Y caMIOB 3a()MKCHPOBAHO
IOBBILIEHUE CYTOYHOM 3KCKpenuu Mo4eBor kucinotsl (MK),
YTO CBHJETEIBCTBYET O €€ I'MIEPHPOAYKIMH. [Ipu naHHBIX
YCIOBHAX KCHEPUMEHTa Yy XMBOTHBIX HE HaOIIOalOCh
HapyIICHHs OYEYHOH QUIbTPALIMU, HO OTMEYEHO CHI)KCHHE
kpeHca MK 3a cuer yBenuueHus moyedHoi peabcopOuun
ypaToB 110 OTHOLIGHHIO K KpeaTHHHHY. Ha 3To yka3biBaeT
3HAYUTEJIHOE YMEHBIICHHE MHJIEKCA JIIMMHHALIMU yPATOB,
OYEBUJIHO, BBI3BAHHOE I'MIIOYPUKO3ypHYECKUM 3 (PeKToM
MHCYJIMHA, HO HE CBA3aHHOE C U3MEHCHUAMH KOHLEHTPAlUK
TECTOCTEpOHA. BIiepBble onpezaeneHo, YTo MoJ| BIUSHHEM
(PYKTO3HOH JIMEThI B TOMOr€HaTaX NEUEHH OIBITHBIX )KHBOTHBIX
YBEIIMYMBACTCS aKTUBHOCTD (pepMEHTOB KaTaboIM3Ma Iy pHUHOB
— S5'-HYKJI€O0TUa3bl U aJlcHO3UHAC3aMHUHAa3bl, KOTOPhIE
KaTaJM3yI0T PaHHUE CTa/IUM PACIa/ia TyPUHOBBIX HYKJICOTHIOB.
AKTHBHOCTh ()epPMEHTA PEYTHIM3ALUK ITyPUHOB T'HIIOKCAH-
THHryaHuHpocopuboszunrpancdhepasbl y KUBOTHBIX
TOBBIIIAJIACH, YTO MOJKET UMETh KOMIIEHCATOPHOE 3HAYCHHUE B
YCJIOBUSIX YCHJICHHOTO pacra/ia IypHHOB.

KittoueBble cl10Ba: MOYEBasi KUCIIOTA, HHCYTMHOPE3UCTEHTHBII
CHHJIpOM, (ppyKTO3HAs AMeTa, KPBICHI, HEePMEHTHI Ierpaiaiiu
IIypUHOB.

A.A.Shuprovich, N.M.Gurina,
0.V.Korpacheva-Zinych

DISORDERS OF URIC ACID METABOLISM
IN RATS WITH FRUCTOSE-INDUCED
EXPERIMENTAL INSULIN RESISTANCE
SYNDROME

Consumption of dietary fructosehas been recently suggested
to be one of the environmental factors contributing to develop-
ment of obesity and accompanying abnormalities of the insulin
resistance syndrome (IRS). IRS was induced in rats by adding
10% fructose to drinking water. Within 8 wk insulin resistance,
carbohydrate metabolism disorder, weight gain, hyper-
trigyceridemia and hyperuricemia were developed. The signs
of IRS were more pronounced in male than in female rats. An
increase of uric acid (UA) daily excretion was revealed only in
males, suggesting a hyperproductoin of UA. There was not
significant disorder of kidney filtration, although an increase
of UA clearance was revealed due to enhanced kidney urate
reabsorbtion which may be connected to the hypouricosuric
action of insulin but not the testosterone level changes. It was
first revealed an increased activity of enzymes catalyzing early
stages of purine catabolism (5'-nucleotidase and adeno-
sindesaminase) in liver homogenate. Activity of enzyme of
purine reutilisatoin (hypoxantin-guanine-phosphoribosil trans-
ferase) was found increased that may have a compensatory
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significance under conditions of increased purine degradation.
Key words: uric acid, insulin resistance syndrome, fructose
diet, rats, purine degradation enzymes.

State Institution “V.P. Komissarenko Institute of Endocrino-
logy and Metabolism of National Academy of Medical
Sciences”, Kyiv
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AHaJbre3isi, BUKJIMKAHA CYMICHOIO Ti€l0 KOPBITUHY
TA ONPOMiHEHHA TOYKHU AKYNIYHKTYPH MIKPOXBUJISIMHU,
IPY COMATHYHOMY 00110 y MUIIIEH PI3HUX T€HOTHUIIIB

Busuanu pisenv ananveesii nicis onpominenns mouku axynynkmypu E-36 mikpoxeunamu Husvkoi
inmencusnocmi (30-300 I'Ty, wirenicms nomoky nomyxcnocmi 3-10° Bm/cm? ) na mui esedenozo
kopgimuny (20 me/xe) y muweii 06ox eenomunie C57Bl/6j ma CBA/CaLac 3 comamuunum 6onem,
Akull Oys euxkauxanuil gopmaninogum mecmom. Iloxazano, wo 0ia yux 080X Paxmopie GUKIUKAE
SHAYHY AHANb2e3i10, KOmpa, 00HAK, 8iOpisHaembca 3a pienem: 43 % y muweil eenomuny C57Bl/6j ma
33 % — CBA/CalLac. Inmencusnicmov ananveesii npu cymicHiu Oii MIKpOX6ULb | KOPGIMUHY Nepesuiyye
Maxy, AKA GUHUKAE NPU OKPEMOMY 3ACMOCYBAHHI YuX axkmopis.

Kaurouosi crnosa: mouka axynynkmypu, Mikpoxeuni, KOpGImuH.

BCTYII

Po3pobOka 3aco0iB snikyBaHHsA 00JII0 — OJHA 3
HalaKTyaJbHIMHUX Npo0JieM MEIMIUHU Ta
¢izionorii. [IpuraiueHHs rocTporo Ta XpoHIYHOTO
00110, SIK TPABUIIO, TOCATAETHCSI BUKOPUCTAHHIM
OMiOIAHUX aHANBTETUKIB a00 HECTEPOiAHUX
NpoTHU3aMalbHUX MpenapariB, sKi MOXYThb
BUKJIWKAaTH HeOakaHl moOiuHi edektn. JlaHi,
OTPHMAaHi1 B JOCIHIIXCHHAX Ha JIAOOpPaTOPHUX
TBapuHax [2, 3, 5, 10, 14], a Takox JiKyBaHHS
MAaIi€HTIB 3 XPOHIYHUMH OOJIBOBUMHU CUHJPO-
Mamu [25, 26] moka3anu, o OJTHAM 3 IPUHOMIB,
SKUM 3a0e3meuye mocinabieHHs, a B IEIKUX
BHUIIAJIKaX 1 MOBHE MPUTHIYCHHS BiMUyTTS 00ITIO,
€ Iis Ha TOYKY akymyHKTypHu (TA) MiKpOXBIIBL
HU3bKO1 (HETETII0BO1) IHTEHCUBHOCTI.

VY nmocminax Ha nmabopaTOpHUX TBapUHAaX
3’SCOBaHO, M0 KOMOIHOBaHE BUKOPHUCTAHHS
aHAIBTETHYHUX IMPErnapaTiB i BIUNIUBY MIKPO-
XBHJIb HU3bKO1 iHTeHCcUBHOCTI Ha TA mae Mox-
JIUBICTh 3MEHIIWUTHU HO3U aHAJbLETHUKIB IS
JNIOCATHEHHS 3HAYHOTO PiBHS 3HEOOJICHHS.
BukopucTaHHs ik aHANIBTiHY, TaK 1 TpaMa0Iy
B IOJIOBHHHIN 1031 KOMOIHOBAaHO 3 BIUIMBOM Ha
TA MiKpOXBUIBb MPU3BOJUIIO O TAKOTO CAMO-
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ro piBHA 3HEOOIIOBAaHHS, K 1 3aCTOCYBaHHS ITUX
mpenapartiB y moBHIH 1031 [8, 12, 13]. Ilonepen-
HIMHM JOCIII)KEHHSMH II0Ka3aHo, 110 KBEPLETHH
(6iodraBoHOI T — pocTMHHAM MTOTiIPEeHOT) edek-
TUBHMI aHTHOKCUJAHT [11], BUKJIMKA€E CyTTEBUM
AQHTUHOUIMIENTUBHUN eQeKT Ha Oiib, COpPUYH-
HEHHUU TEPMIYHUM 1 XIMIYHUM NopazHeHHsM [20,
22], a Takox Ha BicuepaipHuii [20] 1 HeBpoma-
THYHUH Oib y MUIIEH 3 eKCIepPUMEHTAIbHO
BUKJIMKaHUM miabetom [15].

PesynpraTi HamMX AOCTiIKEHb JOBEIH, IO
sSK BIIUB Ha TA MiKpOXBHMJIb HU3BKOI iHTEH-
CUBHOCTI, TaK 1 BB€ICHHS KOPBITUHY (PO3YMHHUN
y BOAi KoMIIieKe kBepueTuny — 50 % 3 momiBi-
HinmiponinoHoMm — 50 %) BUKIMKaOTh HEOHA-
KOBHMH piBeHb aHaNbresii y Mumei pizHHX
reHortumis [2, 10, 16] mpu comaTuuyHOMY 00JIIO,
BUKJIMKaHOMY (OpMaTiHOBHM TECTOM.

Mera 11i€1 poOOTH — BUBUUTH PiBEHBb aHAIIBI 311
MIPY CyMICHIH JTii KOPBITUHY Ta MiKPOXBHJIb HU3BKO1
inTeHcuBHocTi Ha TA E-36 y mMumei pizHuX
TCHOTHIIIB B YMOBaX COMaTUYHOTO OOIIO.

METO/IUKA

Hocmigu npoeneno Ha 100 mopocanx MHAIIaX-
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camisx Macoro 20-24 r xiniit C57Bl/6j (n=50)
i CBA/CaLac (n=50). Tpu no0u TBapuH
TpUMalid B OKpEeMHX KIiTKax y BiBapii, a 3a
100y 10 eKCIIEPUMEHTY IIePEeHOCUIIH B 1abopa-
TOpPHY KiMHATy AJis 3BUKaHHs. ExciepumMenTH
npoBoaunu 3 10-i qo 13-i rogunu. Binp
BUKJIMKAJIH 1H €KIi€10 25 MKI 5%-T0 pO34nHy
¢dopmaniny (B 0,9%-my posuuni NaCl)
NiJIKIPHO B AOpcCajbHY MOBEPXHIO CTOMH
3aJHbOI KiHI[iBKH. DOpMaIiHOBUH TECT Cynpo-
BOJKY€ThCS ABOMa ¢da3zaMu 00JI0: paHHSA
tpuBae Bix 0 go 10 xB, mi3Hs — g0 60 xB i
O0inpme [19, 21]. KopBiTuH (BUPOOHULITBO
BopmariBcbkoro ¢papmMaueBTHYHOTO 3aBOAY,
KwuiB, Ykpaina) BBOAMIN BHYTpILIHBOOYEpE-
BuHHO mo 20 Mr/kr 3a 10 xB go 1H’ekiii
¢dopmaniny. 3pasy miciist BBeASHHS GpopMasiny
TBapuHaM olpoMiHioBaiu npotiarom 10 x8 TA
E-36 na niBi# 3agH1i KIHI[IBI{l 32 JOIIOMOT OO
anapara «IXT-Ilopir» («biomonicy», Kuis,
VYkpaiHa) 31 cnekTpoM BUIpoMiHIOBaHHS 30—
300 I'T'o 3 aMmIiTyJHOIO MOAYJISLI€I0 HU3BKO-
4yacTOTHUMHU curHanamu B mexkax 0,1-100 I'g
I WUTBHICTIO TOTOKY moTyxHOCcTi 3-10° Bt/
cm?, TpuBanicth 601b0B0T MOBEIHKOBOT
peakiii — BUIM3yBaHHS KiHIIBKH, B Ky OyJ0
BBeJeHO (hopMalliH, a TAKOX TaKHX HEOOIbO-
BHX MOBEJIIHKOBUX MPOSBIB, AK MPUHMaHHS 1Xi,
coH, Oir, TpyMiHT peecTpyBayiu npotsirom 60
XB Micis BOAUBY Ha TA MiKpOXBHIISIMU.
Hocnigni TBapunm Oynu po3aifieHi Ha 11’ ATh
rpyn (mo 10 mumei y koxuiif). B I rpymy
BBIMIIIM TBApUHHU, SIKUM y KiHIIBKY BBOJUIIH
25 Mka ¢izionoriuHoro posuuny, I — mumi,
SKUM BBOJHJIM PO3UYMH GOpMaliHy B KiHI[IBKY
impotsroM 10 XB IpoBOIMIN BC1 MaHIMyALI1,
10 CYHPOBOJXYBaJIM ONMPOMiHEHHS, aje 3
BUKJIIOUEHUM anaparoM (KOHTPOJbHA Tpyma),
III — mMumi, SKUM BBOJHJIM KOPBITHH, MOTIM
PO34uuH GopMaliHy Ta iMiTyBaju ONPOMiHEHHS
TA npotsrom 10 xB, IV — Mumi, skum micus
BBEJCHHS PO3YMHY (hOopMajiiHy OpOMiHIOBAIIN
TA, V — Mmumii, SKuM BBOJUIIA KOPBITHH, Yyepe3
10 xB — po3unH Gopmaiiny i Biipa3y onpomi-
HioBasu TA. 3a J0MOMOTOK KOMII IOTEPHOI
nporpamu Lady Pain, po3poGnenoi B Bigaini
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¢izionorii croBOypa Mo3ky lHcTuTyTy Qi3io-
morii iMm. O.O. Boromonsilsg, BU3HAYAIIU
cepelHe 3HAUYEHHS TPUBAJOCTI 3a3HAYCHHX
peakuii koxHi mocaigoBHi 10 xB i 3a 60 xB
cnocrtepexeHHs. Pesynprarn o6pobnsnu
CTaTUCTUYHO 3 PO3PaxXyHKOM CEpelIHiX 3Ha-
YeHb TPUBAJIOCTI KOXHOTO MOBEIiHKOBOTO
nposiBy B KoxHiW rpyni (M) ta ctangaptHoi
MOMUJIKHU cepeaHboro (m). PoszbixkHocTi
cepenHiX 3HAY€Hb MIX MNOPIBHIOBAHUMH
IpymnamMu OLiHIOBAJIH 32 JOTMOMOTO0I0 KPUTEPil0
t CTpIOIEHTa Ta BBa)KaJdW JOCTOBIPHHUM MpH
P<0,05.

PE3VYJIbTATU TA iX OBI'OBOPEHHS

Y rtBapun Il rpynu migmkipHa iH’€KIis
po3uuHy GopmaniHy B 3aJHIO KiHI[IBKY CTBO-
proBana ocepenok 6omro. Ile 3ymoBIoBano
BUHUKHEHHS 00JbOBOI peakilii, sika MpoaoB-
xyBanacs y mumedt minii C57B1/6j i CBA/
CaLac — 1225 + 109,91 687 ¢ = 109,5 ¢
BiIMOBiAHO, 0 A0cTOBIpHO (P<0,05) Oinpine
BiJl TpHBANOCTI Li€i peakuii y mumieit [ rpynu,
SIKMM BBOJIMIIM (Di3iosoTidHui po3unH. BogHo-
4ac TPUBAJICTh TaKMX HEOOJNLOBUX MOBEIH-
KOBHX TpPOABIB, sIK Oir, TPyMIiHT, i1a i COH
noctoBipHOo (P<0,05) 3Menmuaace (Taduuis).
BBeJieHHS KOPBITHHY 3MEHITYBajIo 4yac 00JIbO-
BOIT peak1lii, BUKJIIHKaHOT BBEICHHIM PO3YUHY
¢dopmaniny y munied I11 rpynu nopisusino 3 11
rpynot (koHTponb). Tak, y Mume# ninii
C57B1/6j i CBA/CaLac (IIl rpyna) me#t
MOKa3HHUK OyB MEHIINM, HiXkK y KOHTPOJIi Ha 26,6
117,9 % BignoBigHo (nuB. Tabnuiw). Tpusa-
JICTh TAKUX HEOOIBbOBUX HMOBEIIHKOBUX
NpOsIBIB, 5K Oir i coH y Mumel ninii C57B1/6]
3MEHIIUJIACh, @ TPYMIHT — 301IbIINIIACH, KA —
HEe 3MIHUIACS MOPIBHAHO 31 3HAYCHHSIMH Y
tBapuH Il rpynu. Y mumeii ninii CBA/Calac
MicJisi BBEJACHHS KOPBITUHY JJOCTOBIPHO 301J1b-
NIUIacs TPUBANICTh TAKUX MOBEIIHKOBHX
nposBiB, gk Oir i ixka (P<0,05), a rpymiHry Ta
CHY 3MeHIIuaacs (IUB. TaOIHITIO).
OnpoMiHEHHS MIKPOXBHUISMHU HH3bKOT
inTencuBHocti TA E-36 (IV rpyna) smeHmy-
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BajJo TpHUBalicTh 00JbOBOI peakuii BUIHU3Y-
BaHHS KiHIiBKM y MmMuiued xinid C57Bl/6j i
CBA/Calac BifHOCHO KOHTpPOJIO. Y MHIIEH
ninii C57B1/6j ueit nokasHuk ctaHoBuB 1123,4 ¢
+ 124,7 c, mo Ha 8,3 % MeHuIe, a y MUIIEH
miuHii CBA/Calac — 592 ¢ + 84,4 ¢, mo Ha
13,9% wmenmie, Hik y mumei | rpynu. Hebo-
JIbOB1 MOBEI1HKOBI IPOSIBY MiCJISI OMPOMIiHEHHS
TA E-36 3MiHIOBaJIMCS HEOJAHAKOBO Y MHUIIIEH
000x renotumniB. Tak, TpuBalicTh TaKuX
NposBiB, sIK Oir 3MEHIINIACh, a TPYMIHT —
30inpmnIach y Mulieid 000X reHOTHIIIB, Yac
ki 30inpmuBes y mumiei ninii C57Bl/6j, ay
muiei ninii CBA/Calac 3MeHIIuBCS, TpUBa-
JICTh CHY 3MeHIIuIack y mutei ninii C57B1/
6j, ane 30inpmunace y mumei ninii CBA/
CalLac mopiBHSHO 3 KOHTPOJIEM.

Onpominenns TA E-36 Ha Tii BBeeHOT0
KopBiTHHY (V rpyna) J0CTOBIpHO 3MEHIIYBAIO
TPUBANICTh 00JBOBOT peakiii y MHUIIECH TiHiH
C57Bl/6j ta CBA/ CaLac. Octanus y Mmumei
ninii C57B1/6j cranoBuna 699,4 ¢ = 93 c, mo
Ha 43 % (P< 0,05), a y mume# xinii CBA/
Calac 440,4 ¢ £ 68,9 ¢, mo Ha 33 % (P< 0,05;
IUB. TA0IHINI0) MeHIIIe, HixK y Mumie# [ rpynu.
Cepen HeOONBOBHX MOBEJIHKOBUX IMPOSBIB
JOCTOBIpHO 301MbINIKIIACS TPHBAIICTH CHY B
000X reHOTUIIaX MUIIEH BiIHOCHO 3HAYEHB Y
tBapuH Il rpynu. ¥V mumeit ninii C57Bl/6j
301IpIUBCSA Yac peakiii TpyMiHT 1 ixka,
3MeHIuBcs — 0ir, y TBapuH ainii CBA/Calac
301NbIIHIIACH TPUBATICTh OIry, 3SMEHIIUIACS —
IPYMIiHTY, a peakuis «i>ka» He BUHUKana (IHB.
Ta0JHIO).

[MonmepenHi HamIi JOCTIKEHHS TOKa3alu,
mo KOpBIiTHH y 031 20 MI/Kr He 3MiHIOE
MOBENIHKOBI MPOSBU Yy MHUIIEH TEHOTHUIIIB
C57Bl/6j i CBA/CaLac [10] nmopiBHAHO 3
HOPMOK. AHanbreTHYHHN €()eKT KOPBITHHY
Ha COMaTHYHHUU OiNb, BUKIUKAHUHA (opMma-
JNIHOBUM TeCcTOM, OyB OiNbII BUpPAXKESHUM Yy
muineit renotuny C57B1/6j, nixxk CBA/CaLac
[10]. BnnuB Ha TA MiKpOXBUJb HU3BKOI
IHTEHCUBHOCT] BUKJIMKAB OUIBIINN aHallbre-
THYHHUHN ePEeKT Ha COMAaTUUHUN OiNp y MUIei
CBA/Calac, nix y mumeii renoruny C57Bl/
6j [2]. Anme 3HeOoMOBaNbHA Jist MiKPOXBUJIb
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y TBapuH 000X reHotumniB Oyna HeBenuka: 13,9 %
y muieit miHii CBA/CaLac i 8,3 % — C57B1/6;.

OTpumaHi HaMH pe3yIbTaTh il MiKPOXBHIIb
Ha TA E-36 Ha Tii BBEJ€HOTO KOPBiTHHY IIpU
COMaTH4YHOMY O0OJI0 MOKa3alu 3HAYHUU
aHaJIbreTUYHHUI eekT y TBapuH 000X I'eHO-
tunis (43 % y mummeit ninii C57B1/6j 133 % —
CBA/Calac). lle Bka3ye Ha migCHUIECHHS
aHaJIBTeTUYHOI Ail NPHU CyMiCHOMY 3acTOCY-
BaHHI KOPBITHHY Ta MiKPOXBHWJIb HH3bKOI
IHTEHCHBHOCTI. AJie pi3HHUH piBEeHb aHANbIe31]
OpU CYMiICHOMY BHUKOPUCTaHHI HUX ABOX
¢aktopiB y mumei ninid C57B1/6j i CBA/
CalLac 3anumaetbcs. Taky pi3HHULIO MOXHa
MNOSACHUTH YaCTKOBO T€HETHYHHMH OCOOIH-
BOCTSIMH, 5IKi BU3HAYAIOTh PiBEHb Yy TIHBOCTI
opranizmy no 6osro [23]. Mumi ninii C57Bl/6j
MeHm uyTnuBi, a CBA/Calac — 6inbi 4y TiauBi
110 001110, BUKJIINKAHOTO €JIEKTPUYHUM CTPYMOM
[23, 24]. Ane no 000, BUKIMKAHOTO TaKHM
XiMIYHUM TOAPA3HUKOM SK (opMmaiiH, OiibII
9y TIMBUMH Oynu Myt ninii C57 [2, 9].

AHanbresis, BUKIMKaHa BOIuBOM Ha TA
MIKpOXBHJISIMH HU3bKO1 IHTEHCUBHOCTI 3A1McC-
HIOETHCS 3a y4acTIO CEPOTOHIHEPTiYHOI i
omioigHOI cuctemMu MO3Ky [5-7, 17, 18].
MexaHi3M aHaJIbreTUYHOI Ail KOPBITHHY HE
nocnijkeHuir. BimoMmo, mo icHye 3HauHa
PI3HHULS MK NOKa3HUKaMU QyHKIIOHYBaHHS
CEpOTOHIHEPTiIYHOT CUCTEMH MO3KY Y MUIIEH
reHoruniB C57B1/6j i CBA/CalLac. Bwmicrt
CEpOTOHIHY B CEpeIHbOMY MO3KYy Ta TriloTa-
namyci Hmkuuid y mumeit ainii CBA/CalLac,
Hixk niHii C57B1/6j, X04 akTUBHICTH TPUIITO-
¢anrinpokcunasu (pepmeHrty, skuil Oepe
y4acTh y CHHTE31 CEpOTOHIHY) B CTPYKTypax
Mo03Ky Buma y mumei ninii CBA/Calac [1].
[Ans 3’scyBaHHA pi3HULI B aHAIbIeTHYHHX
edexrax, BUKJIUKaHUX CYMiCHOIO Ji€10 KOPBi-
THHY Ta MiKpOXBHJIb Y MUIIEH PiI3HUX T€HOTH-
niB MOTpiOHI moxanpili eKcuepuMeHTalbHi
IOCHIIKEHHS.

BUCHOBKH

1. [Toka3ano, Mo Npu CyMicHIH Aii KOpBITUHY
Ta MIKPOXBHUJIIb HU3bKO1 iHTEHCUBHOCTI Ha TA
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E-36 nmocsaraeTbcs 3HAYHHHA aHAJIbIeTHUYHHHA
edext y mumeii renorunis C57B1/6j (43 %)
ta CBA/CalLac (33 %) npu coMaTHYHOMY
001110, BUKJIMKAaHOMY (DOpMaTiHOBHM TECTOM.

2. PiBenp ananpresii npu cyMmicHOMY
BUKOPHCTAaHHI KOPBITHHY 1 MiKpoXBUIb Ha TA
E-36 nepeBumniye Takuii, mo CocTEPiraeTbes
MPH 3aCTOCYBaHHI LUX ABOX (aKTOPiB OKPEMO.

E.B.T'ypa, E.B. Baraukas, [O.I1. JIlumanckui

AHAJIBI'E3US, BBI3BAHHAS
KOMILTEKCHBIM BO3/IEICTBUEM
OBJYYEHUA TOUYKU AKYITYHKTYPbI
MHUKPOBOJHAMM, ITPU COMATUYECKOMN
BOJIM Y MBIIIEN PA3JIMYHBIX
I'EHOTUIIOB

HccnenoBann ypoBeHb aHAIbIe3UH HPH OOIYUCHUH TOUKH
aKyIyHKTYpbl E-36 MUKpOBOJIHAMHU HU3KOH MHTEHCUBHOCTH
(30-300 I'T'11, II0THOCTH 1T0TOKA MOLHOCTH 3-10°° B1/cM?) Ha
¢done BBegeHHOTO KOpBUTHHA (20 MI/KT) y MbllIeil AByX
resotunoB C57BL/6J Bl/6j u CBA/Calac ¢ comariueckoii
60JIbI0, BBI3BAaHHOH (pOpMaNnHOBBIM TecToM. [lokazaHo, 4To
JeficTBUE 3TUX JBYX (paKTOPOB BBI3BIBACT 3HAYHTEIBHYIO
aHaJIbIe3UI0, KOTOPas, OJHAKO, OTJIMYAeTCs O ypoBHIO: 43 %
y Mbiieii renotuna C57BL/6J Bl/6j u 33 % y mbliieii renotrna
CBA/Calac. VIHTeHCHBHOCTb aHaIbIe3UH NMpPU ACHCTBUU
MHKPOBOJIH ¥ KOPBUTHHA IPEBBILIACT YPOBEHb aHAJIBIE3HU,
KOTOPBII BO3HHMKACT IIPU OTIACIBHOM HCIIOIb30BAHUH ITHX
(hakTopoB.

KitoueBble ciioBa: TOYKa aKyMyHKTYPbI, MUKPOBOJIHBI,
KOpPBHUTHH.

E.V.Gura, E.V.Bagatskaya, Yu.P.Limansky

ANALGESIA EVOKED BY COMBINED EFFECT
OF CORVITIN AND LOW-INTENSITY
MICROWAVES AT MICE WITH DIFFERENT
GENETIC STRAINS WITH SOMATIC PAIN

The level of analgesia has been investigated in mice of two
genotypes C57BL/6J Bl/6j and CBA/CaLac with the somatic
pain caused by the formalin test after irradiation of acupunc-
ture point E-36 by microwaves of low intensity (30-300 GHz,
density of a stream of capacity of 3-10-9 Br/cm?) on a back-
ground entered corvitin (20 mg / kg). It is shown, that the
action of these two factors causes significant analgesia with
different levels: 43 % in C57BL/6J Bl/6j mice and 33 % in
CBA/CaLac mice. The intensity of analgesia after action of
microwaves and corvitin exceeds the level attained during sepa-
rate use of these factors.

Key word: acupuncture point, microwaves, corvitin.
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BixoBi 000, 1MBOCTI INBUAKOCTI HEHTPAJIBHOI 00pOOKHU
ingopmamii y ocio0 3 pi3HUM piBHeM (PYHKI[IOHAJIBHOI
PYXJIMBOCTI HEPBOBHUX MPOIECIB

V nooeil ikom 6i0 7 do 20 poxig susuanu OUHAMIKY CIMAHOBNEHHA WEUOKOCMI YeHMPATbHOI 06poOKU
inghopmayii (L{OI) ma ii 36 30K 3 Gyuxyionanvhoio pyxaugicmio nepgosux npoyecie (OPHII). Buseneno,
wo y dimetl, nionimkie ma rouaxie weuoxkicme L[OI ma @PHII nocmynoso nioguwysanucs ma caeanu
MaxkcumanbHoz2o pozeumky y 19-20 poxis. V ecix gikogux epynax obcmedxcy8aHux 3 pisHUM pigHeM
@PHII suseneni cmamucmuuno 3uavumi iominnocmi weuokocmi L{OI. Ocobu 3 ucoxkum pienem
@PHII xapaxmepuzysanucs 00cmogipno guwumu 3navenusmu weuoxocmi LJOI nopigusano 3 ocobamu
3 HU3bKUM pieHem. Kopenayiiinuii ananiz niomeepous yi 8iomiHHocmi. Bcmanoeneni 3acanvhi 6ikosi
3axonomipnocmi gopmysanna L{OI i ®PHII, wo ceiouums Ha KOpUCmb 2eHeMuyHO Oemepmino8anol
npozpamu ix pozeumky. IcHyroms niocmaeu cmeepoicysamu, uwjo weuokicms L[OI, axa xapaxmepusye
iHOugidyanvui ocobausocmi nepepodxu ingpopmayii, modxce oymu suxopucmana ax inouxamop ®PHIT
ma 30inbuWUmy MONCIUBICMb AHANIZY eKCNePUMEHMANIbHO20 Mamepiay.

Kmouosi crosa: wieuokicms yeHmpaibHoi 00pooxu inghopmayii, QyHKYIOHATbHA PYXAUBICIb HEPEOBUX
npoyecis, 6ikosi ocobaugocmi, iHOUBIOyaibHi ocobaueocmi nepepobru ingopmayii.

BCTYII

Jns BCTaHOBJEHHS 1HAUBINYallbHUX MCUXO-
¢i3i0JIOTIYHUX BIAMIHHOCTEH MOMIiX JrOmeH
MIMPOKO 3aCTOCOBYIOTHCS METOIMKHU, KOTPi
CIIPSIMOBaHi HAa BU3HAYEHHS BUCOKO TEHETUIHO
JIETepMIHOBAHUX THIIOJOTIYHUX BIACTHBOCTEH
BUIIOi HEPBOBOT JiSNBHOCTI, IO SIKUX BiJHO-
CiATh QYHKUIOHANbHY PYXJIHBICTH, CHIY Ta
BpPIBHOBaXXEHICTh HEPBOBUX IpPOIECiB. Y
nocnimkeHasx [3, 4, 13] npencrasieHi naHi
OUHAMiKKM iX ¢popMyBaHHS B oHTorenesi. Ha
HaIly JYMKYy, BAarOMHM MapaMeTpPOM OI[IHKH
IHOIUBITyaTbHUX BIAMIHHOCTEH 3a BJaCTHBOC-
TSIMU OCHOBHHMX HEPBOBUX IPOIECIB MOXKE
CTaTW 1 MOKAa3HUK MIBUAKOCTI IEHTPaIbHOI
00po6ku indopmanii (LOI), sxuii Bu3HAa-
Ya€ETHCS K PI3HUIA Yacy JaTCHTHUX MEPioiB
CKJIATHUX CEHCOMOTOPHHX peakilii Bubopy
JBOX 3 TpbOX nozapasuukis (PB, ) i mpuxo-
BAHOTO Yacy MPOCTHX 30POBO-MOTOPHUX

peakiiit ([I3MP). Jloeneno [7] indpopmMaTuBHY
MiHHICTh Yacy IbOTO MOKa3HUKa Ta HOTO
3B’A30K 3 TUIOJOTIYHUMHU BIACTHBOCTIMH Yy
J10Aed 3piioro BiKy. Alle HHHI BCe O1abII
OYEBHIHUM CTa€ TOW (akT, Mo aHami3 OyIab-
SIKOTO ICUX0(i310J0Tr1YHOr0 Ipoliecy He Oye
IIOBHHUM, SKIIO BiH MPOBOAUTHCI 0€3 ypaxy-
BaHHS BiKOBHX ocobOnmBocTeil. Ha cproromni
BikoBa guHaMika mBuakocTi [1OI Ta i1 3B’ 130K
3 BIACTHBOCTSIMH OCHOBHHX HEPBOBHUX IPO-
1eciB, B TOMY 4YHuCIi 1 QYHKIIOHAIBHOO
PYXJHBICTIO, B3arajii He BUBUYeHA. JIoTiuHO
MIPUNYCTUTH, IO B yCi BIKOBI MEpiomm Mix
MBUAKICHUMH XapaKTEePHUCTHUKAMHU IEHT-
pa’ibHOI HEPBOBOI CUCTEMHU, 1[0 BU3HAYAIOTHCS
3a MOKa3HUKaM# PYHKIIOHAIBHOI PyXJIHBOCTI
HepBoBuX mpoieciB (PPHII) i mBuakicTio
HOI moBuHEH iCHYBaTH 3B SI30K.

Meta Hamoro JOCIHIKEHHS — 3’ SCyBaTH
BikoBy nuHaMiky mBuakocti L{OI Ta ii 3B’ 130K
3 ®PHII Ha pi3HUX eTamax OHTOTEHE3Y.

© M.B. Makapenko, B.C. JIuzory6, T.B. Koxewmsiko, H.I1. Uepuenko
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METOJAUKA

Y 360 oOcTexyBaHUX niTed BikoM Bif 7 1o 8
pokiB, migmiTkiB — Big 11 mo 12 ta Big 15 mo
16 pokiB i oHaKiB BikoM Bix 19 mo 20 pokiB
BU3Ha4yai u: mBHAKicTh npoctux (I[I3MP) i
cknanuux (PB, ) cencomoTopHMX peakuii,
meuakicte L{OI ta ®PHII. Ha mouartky
00CTeXEeHHS KOXHY 0co0y iHAMBiAyalbHO
03HalOMIIOBaJIM 3 yCiM KOMIIJIEKCOM METO-
IuK. JloTpuMyBanucs TakuX YMOB: CIIOYATKY
Bu3Havyanu vyac [I3MP, PB, , ta pospaxo-
ByBasu mBuakicth [{OI, moriMm nepexoaunu 10
Bu3HaueHHs piBHa @PHII.

HocnixeHHs IPOCTUX 1 CKIAJHUX 30POBO-
MotopHux peakuin i ®PHII npoBoaunu 3a
METOAUKOI MakapeHka [6] Ha amapaTypHOMY
KoMmIuIekci ,,JliarmocT-1". [Toka3HUKHN CEeHCO-
MOTOPHHUX peakliil BU3HAYaIH J0CIiIKYI0IU
narenTHi nepiogu I[I3MP, PB, .. OGcTexy-
BaHUM HeoOXiqHO OyJo ssKHalmBUALIE peary-
BaTHU Ha MOSABY 300pa)K€HHsS TeOMETPUYHUX
¢iryp: Kojio, TPHKYTHHUK 1 KBaapaT, AKi 3’ AB-
nsnucs Ha ekpaHi npmiaxny (mo 10 300paxeHp
KO)KHOTO THITY), IPHYIOMY HOPSIOK iX mpexa’ siB-
JIeHHS OYB BUMaAKOBUM. Jl0CITiIKEHHS PO3IIO-
YUHAJIW 3 BU3HAYCHHS JIATEHTHOTO IMEPiony
I[M3MP. Cninx Oyno npu nosiBi Ha ekpaHi Oy/1b-
SKOTO MOJpa3HUKa MIBUJIKO HATUCKATHU i
BiJINyCKAaTH MPaBy KHOMKY BHHOCHOTO MYJIBTY.
Mpen’seusnocs 30 moapazHukiB. Yac ekcro-
3uIii cranoBuB 0,7 ¢, a TPUBANICTh May3H
3MIiHIOBallacsi 32 MEBHOI MPOTpaMoro, He3a-
JIS)KHO BIJI IIBUIKOCTI peakiii 00CTeKyBaHOTO.
Hani nocnixyBanu naTeHTHUi nepion PB, ,
MPY BU3HAYCHHI SIKOTO 00CTEKYBaHHI MOBUHEH
O0yB BUKOHYBaTH 3aBIaHHS oboMa pyKaMH.
IIpu mosiBi Ha expaHi NpHIAAy TEOMETPUIHOT
¢irypu “xBaapatr” moTpiOHO Oyno SKHaW-
NIBUJINIE HATUCKATH Ta BIJNyCKaTH MpaBy
KHOIIKY MPaBoI0 PYKOIO, IPHU MOsABI “Koja” —
JMIBOIO PYKOIO JiBY KHONKY, ToAi sk ¢dirypa
»TPUKYTHUK BBa)KaBCS rajJbMIBHUM IOJpa3-
HUKOM 1 IIpH HOro MOsiBI HE CJIiJ HATHCKATH
)KOAHOT 3 KHONOK. EKCrmo3uiiss curuany, ix
KinpKicTh Oyia Taka cama, K i B Imomepen-
HBOMY TECTI.
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KinpkicHy XapakTepUCTHKY IIBHIKOCTI
LOI Bu3Havanu 3a pi3HULEIO Yacy JTaTeHTHHUX
MepioAiB CKIaIHUX CEHCOMOTOPHUX PEAKIiN y
BiIMMOBih HA KOMOiHAII}0 CBITIOBUX MOJpa3-
nukis (PB, ) i npuxosanoro gacy [I3MP.

Pipeur ®PHII Bu3Havyanu 3a pe3yib-
TaTaMu NepepoOKHU CKiIamHoi 30poBoi iHpOP-
Malii B pexumi ,,HaB’s13aHOTO0 PUTMY ’, KOTpa
nojsArana B 1MpepeHUil0OBaHHI TO3UTUBHHX 1
raJbMiBHAX MOAPAa3HHUKIB (F€OMETPHUYHHUX
¢iryp, ax i y pasi 3 PB, ). KinbkicaHum
MOKa3HUKOM Horo OyB MakCHMaJbHUU TEeMII
npen’siBIEHHS Ta MepepoOKH CHTHAJIB, NMPHU
SKOMY 00CTEXyBaHHH 3pOOHUB He OiIbIIE HiXk
5,0-5,5 % nomunok. KinpkicTh 3amporio-
HOBaHUX TecTiB 30inpmyBanacs Big 30 mo 150
MOJpa3HUKIB 3a XBUJIMHY. UnMm BHIIUN OyB
TeMII nepepoOKku iHpopmallii, TUM BUIUH i
pisens ©PHII.

OTpuMaHUU CTATUCTHYHHUHN MaTepialn
00poONATM 3a JOMOMOTOI0 KOMI IOTEPHOT
nporpamu Microsoft Excell MeTogamu kopers-
MiAHOTO aHaNi3y Ta MOCTOBIpHHX pi3HHIH
CepeNlHiX 3HAYCHb.

PE3VJIBTATH TA iX OBTOBOPEHHSA

AmHani3 pe3ynbTariB BUSBUB HE JHIIE TOCTY-
nose migsumennas OPHII, ame 1 3MeHIIeHHs
mBuakocti LHHOI (puc. 1). Hocmimxenns GPHII
BHUSIBUJIO, IO Y 00CTEXYBaHUX PI3HOTO BiKY
IHAWBIAyaJbHUM MOKAa3HUK Ii€l BIACTUBOCTI
3HaxoauBcs B Mexax Big 50 no 150 mogpas-
HUKIB 32 XBUJIHUHY. SK 1 cnig Oyno o4ikyBaTH,
HaWHWXKYUM L€l TOKa3HUK OyB y mitedt 7—8
pPOKiB 1 CTaHOBUB y cepeaHbomy 68,5 xB' +
1,8 xB!. Hanmani B ycix BiKOBHX rpymax
crocTepirasiocs MOCTYNOBE MiJBUIICHHS
®PHII axx mo MakcuMalIbHOTO i1 3HAYEHHS
112,5 xg! + 1,7 xB!' y 19-20-piunomy BiIi
(puc. 2).

Ou4eBUIHO, 10 3MEHIIIEHHS 3 BIKOM IIIBH/I-
kocti I{OI Ta migBumenus ®PHII moxyTh
OyTH MOSICHEHI TeTePOXPOHHHUM J03pPiBaHHAM
PI3HUX CTPYKTYP MO3KY, 5Ki 3a0€3MeuyIoTh
nepepoOKy CKIAJHOTO PO3YMOBOTO HaBaHTA-
)KeHHs. Bimomo, mo y aitedl BigOyBarmThCS
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MOMITHI1 3MiHH y PO3BUTKY NpeUEeHTpalbHOi
JOUISSHKH KOPH TOJOBHOTO MO3KY, yJOCKOHa-
JMOITHCSA MUKIEHTpalbHI B3aeMonii, i B 17—
20 pokiB 3aBepmyeThca QYHKLUiOHAJIbHE
J03piBaHHS acOL[iaTUBHUX 30H, 110 PEryIIOI0Th
CKJAJHY PYXOBY aKTHBHICTbH, 3 MOJANbIINMHU
CIpsiXKeHUMHU MopdosoriyHuMu Ta QyHKIiO-
HaJIBHUMH 3MiHaMH Yy HEHPOHHHUX Mepexax
KOPHU TOJIOBHOTO MO3KY Ta YAOCKOHAJIEHHSIM
HEPBOBO-M’ A30Boro amnapary [7, 9, 11].

Mu He 3HaWIIIK B JiTEpaTypi BizoMocTel
npo 3B’ 130K Mixk mBuakicTio [{OI Ta BIacTu-
BicTIO QYHKIiIOHAIbHOI PYXJIUBOCTI Y 0cib
pizHoro Biky. Kopensuiiinuii aHaniz BUSBUB
3B’SI30K MK IIUMHU pSJaMH IEPEMiIHHUX Y BCiX
BikoBux rpynax. Koedinient xopensuii mix
mBuakictio IOl i ®PHII B pi3Hi BikoBi
nepionu 0y y mexax 0,21-0,41 (P<0,05-
0,001). Tax, y miteit 7—8 pokiB BiH CTAaHOBHB

MC
350 1

300

H

250 1

HH*

200

150 1

0,29 (P<0,01), y mijuritkiB 11-12 pokis — 0,41
(P<0,001). ¥V mipmitkiB 15-16 poxkis — 0,21
(P<0,05), y tonaxiB 19-20 poxiB Takuii 3B’ 130K
caras 0,33 (P<0,01). Yxe ui pesyasTaru, Ha
Hallly AYMKY, € €KCIIEPUMEHTAIbHUM J10Ka30M
toro, mo mBuakicTe 11OI 38 s13ana 3 ®PHII.
Mo>xHa BBaXKaTH, M0 y OULIBIIOCTI BUMAIKIB
YUM BUIIUM OyB ii piBE€Hb, THM IIBUALIE
spniicHoBanacsa 1[OI. I, HaBmaku, HU3BKI
3HaueHHs mBuakocTi LIOI wacrtime 3yctpi-
ganucs y oci6 3 Hu3skuM pisHem OPHII. Ha
Hally OyMKy, mBuakicts LJOI — ne nangexo He
MpOCTO pi3HULI B yaci 00poOku iHpopmaii abo
OKpPEMHUX MO3KOBHX Omepalii, a pe3yiaprar
CKJaIHO1 IHTeTPaTUBHOI AiSIIHOCTI MO3KY 3a
YMOB MIBHJKOI AMCKpPHUMIiHaIii aHCcamMOIIiB
30ymkeHHs [12, 17]. Y Hamux g0 CIIiKeHHIX
HasgBHicTh Kopensauii Mixk ®PHII i kinbkicHUMH
kputepiamu mBuakocti 1Ol y Bcix BikoBHX

—

o

100
11-12

xB!
120

100

*

80

—

H

60

40

15-16 19-20

HH «

HH

7-8 11-12

6

15-16 19-20 pokn

Puc. 1. BikoBa iuHamika IBUAKOCTI EHTPaJIbHOT 00po0KH iH(popMalii (a) Ta piBHS QyHKIIOHAIBHOT pYXJIMBOCTI HEPBOBHX

npouecis (6). *P<0,05 mix cycigHiMu BIKOBUMH NepiogamMu
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rpymax cBiT4uTh Ha KOPUCTH TOTO, 10 BUKOHAHHS
3aBJlaHHS 3 TIEPEePOOKU CEHCOMOTOPHOI iHGOP-
Marii 3 qudepeHnioBaHH MO3UTHBHHUX 1 TaK
3BaHUX rajIbMiBHHX MOJPa3HUKIB BigOyBaeThCs
3a YMOB y4YacTi CKJaJHO{ aHaliTUKO-CHUHTE-
TUYHOT JTisTHOCTI BUIIKUX BB IEHTPAIbHOL
HEPBOBOi CHCTEMHM Ta 3 BiANOBIJHUM 3aiy-
YEeHHSIM 0 CTPYKTYPHO-(QYHKLUiOHAJIbHOT
opranizamii Mmo3koBoi xismeHOCTI OPHIIL.

Jns yTouHEeHHS pe3yabTaTiB Kopensauii Mu
NpOBEJIH aHaji3 JOCTOBIPHOCTI Pi3HHUIb
cepenHix 3Ha4eHb MBUAKOCTI L{OI y BikoBHX
rpynax o0ctexyBanux 3 pisaum OPHII. [nsa
ObOTO 0OCTEXYBAaHHUX METOJOM CUTMalbHHX
BIIXUJIEHb TOJIJIUIIN HAa TPHU TPYIU: 3 BUCOKHM,
cepennim 1 Hu3bkuM piBHImMu PPHII Ta
NOPiBHSIMN cepenHi 3HaueHHs mBuakocti LLOI.

Pesynpratu cBiguyaTh mpo HasABHICTH
CTaTUCTHUYHO 3HAYMMUX Pi3HUIb, IO CIIOCTE-
piranock y BCiX BIKOBUX rpymnax (OuB. puc.2).
IIpu npomy y oci6 3 Bucokum piaem ®PHII
mBuaKicTh [[OI Oyna nocToBipHO KOPOTIIOIO,
HI)X y 00CTeXyBaHHUX 3 HU3bKUM piBHEM wi€i
BiactuBocTi (P<0,05-0,01). Y rpymax obcTe-
’KyBaHuUX Bikom 7-8, 11-12 Ta 19-20 pokis
JIOCTOBIpHI BIAMIHHOCTI OyJI¥ MiK 3HAaYCHHSIMU
mBuakocti 1Ol y 0ci0 3 HU3BKUM piBHEM
®PHII nmopiBHsSiHO 3 ocobaMu 3 cepeaHIM
piBaem (P<0,05). A y oci6 15-16 pokiB —
MOMIX I'pyI 00CTEXyBaHUX 3 BHCOKUM PiBHEM

@®PHII nopisusHo 3 cepennim (P<0,05).
OTxe, HasIBHICTh JOCTOBIpHOTO KOpes-
HiHHOTO 3B’A3KYy Ta CTAaTUCTUYHO 3HAYMMHX
pi3HHUIE MiXx 3HadeHHsAMH mBuakocTi Ol y
BiKOBHX TpyIax 3 pisHuMH rpagauisimu G@PHII
€ eKCIepPUMEHTAIbHUM JOKa30M TOTO, IO IIi
MOKAa3HHUKH MOB’sA3aHi MK c000I0 Ta MarOTh
MO3UTUBHY BIKOBY JHHAaMiKy. Y pe3yibrTari
IHTepIpeTanii OTpPUMaHUX PE3yJIbTaTiB BHHUKAE
NUTAaHHS: SIK MOSCHUTH TaKUH 3B SI30K MIiX
@®PHII i LIOI? 3rigHo 3 pe3ynbpraraMu HALIOTO
JOCJTI)KEHHS, B KOXKHI# BiKOBi# TpyIi ocobu 3
BHCOKOIO (PYHKIIIOHAJIBHOIO PYXJIUBICTIO IIBHI-
me oOpobnanu cknanny iHpopmaniro, HiX
o0cTexyBaHi 3 HU3BKUM pPiBHEM HOCIIAXY-
BaHOI THmoJoriunoi BiactuBocti. ToOTO, 3a
YMOB BUKOHAaHHS CKJIAJHOTO PO3YMOBOTO
HaBaHTaXXEHHS MPOCTOPOBO-YacoBa OPraHi-
3aIrist MO3KOBOI JisIBHOCTI y 0Ci0 3 BUCOKOIO
@®PHII csrae Bumoro piBHS, HiX Yy 00CTexXY-
BaHUX 3 HU3bKUMH ii rpaganiamu. Lle, oueBu-
HO, TIOB’5I3aHO 13 MPOSBOM HIBHAKOCTI 00’ €1-
HaHHA Pi3HUX QYHKLUIOHAIBbHO crenudiyHux
HEPBOBHUX MEPEX B OAHY CUCTEMY, y3TOIKEH-
HS YaCOBUX XapaKTEPUCTUK OKPEMHUX HEHPO-
HiB 1 HEHTPIB Ta CHHXPOHI3aIii iX HisIBHOCTI
[2, 15]. Ockinbku BiOMO, IO pe3yJbTaT Ha
BUX0oAl pyHKIiOHAIBbHOTI CHCTEMH BU3HAa-
YaeThCS CTYNEHEM 130XpOHiI3My mHepioniB i
puTMiB 30ymkeHHA (izionorivHux cyocTparis

MC

350 - 3
2 *
1 *%

250 - ”
150

50 ‘

7-8 1-12 15-16 1920 pokn

Puc. 2. HIBuaxicte neHTpansHoi 00pooku indopmarii y ocib pizHoro Biky 3 Bucokolo (1), cepenuboro (2) Ta Hu3bKoio (3)
(YHKIIOHANBHO pyXiauBicTIO HepBOBUX npoueciB (PPHIT). *P< 0,05 mix Bucokoro ta Hu3bkoto @PHII y mexax oxHOro
Biky. ¥**P<(0,05 Mix HU3bKOIO Ta cepennboro ®PHIT; ***P<(,05 mixk Bucokoro Ta cepeanbporo GPHII
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[2, 5]. Ue monmoxeHHs y ¢izionorii Bigome K
3akoH nabinpHOCTI (pyxnuBocTi) [1, 8].

Mo>kHa NIpUIYCTUTH, IO KOKHOMY CHELH-
(GiYHOMY CEHCOMOTOPHOMY CTHUMYJNY B KOpi
TOJIOBHOTO MO3Ky Ta MiAKipKOBOMY mIapi
BinmoBinae cunenudiuHa mpocTOpOBO-4acoBa
Mepexa 30y KeHHX 1 3araJibMOBaHUX HEHPO-
HiB. ToMy Bucoki 3HaueHHs mBuakocTi LOI B
HaIlUX JOCIIIKEHHAX 30iranucs 3 BUCOKUMU
3HauenusamMu OPHII, mo, cirig BBaskaTu, MOXe
CBiIUMTHU NMPO BUCOKY YAaCOBY Ta IPOCTOPOBY
CHHXPOHi3aIil0, KOTEPEHTHICTh i AUCKPUMIi-
HaIillHy 3IaTHICTh AEKLIBKOX Pi3HUX HEHPO-
HaJIbHUX MEpeX 30y KeHHs, KOTPi OyiIu akTH-
BOBaHi B onepatuBHiili mam’sati [10, 14, 16].

Kpim Toro, cirig 3a3Ha4UTH, 0 MIBHAKICTH
LOI 3anexuTs BiJl 4acy CIPUHHSATTS CUTHAITY,
aHaii3y, NpUUHATTA pillleHHs, epeaadi Horo
Ha edekTop i 3a0e3medyeThCsl CKIAIHOIO
AHATITHKO-CUHTETUYHOIO JisIBbHICTIO, CTICLH-
¢idHUMHU iHPOopMamiHHUMU MeXaHi3ZMaMu
BUHUKHEHHS Ta NPUIHUHEHHS HEPBOBUX IPO-
1[eCiB, MBUIKICTIO 1X HMEpPEMIIEHHS 0 Hep-
BOBHMM M€pe)KaM KOpH T'OJJOBHOTO MO3KYy [8].
VY upomy pasi iHAUBIAyadbHI PI3HUII 3HAYCHB
mBuakocti L{OI OyayTh 3anexaru Big quHa-
MIYHUX BJIACTUBOCTEH KOPTHKAIBHUX CTPYK-
Typ, TOOTO 11101 IpaloYoi PyHKIIOHAIBHOT
cuctemu, mo Bu3HadaeTshess ®PHII. Hananus
®PHII ¢izionoriunoi ocHopu npossy IOl mae
MiJCTaBH, OCKIJIbKH CTPYKTYPHO-(pYHKIIiOHAIb-
Ha OpTraHi3allis BUIIHUX BiqiiB MEHTPaIbHOI
HEPBOBOI CHCTEMH HE MOXJIMBa 0e3 ydacTi
BHCOKO T'€HETUYHO NETEPMiHOBAHUX BIACTH-
BOCTEH BHUILOI HEPBOBOI AiSIMBHOCTI, 10 SKHX
BimHOCHTECs 1 ®PHII [8].

Ha ocHOBI oTpuMaHuX pe3yJbTaTiB MOXKHA
CTBEpIKYBaTH, U0 KIJIbKiCHI KpUTEPii WBUL-
kocTi IOl xapakTepusyoTs iHIAMBinyanbHi
BigMiHHOCTI mepepoOku iHopmanii Ta pazom
3 ®PHII MoxyTs OyTH iHAMKATOPOM BHILHX
BiJiNiB HEHTPaJIbHOI HEPBOBOT CUCTEMH.

BaxnuBuM pe3ylnbpTaToM HALIOTO JOCHiA-
JKCHHS € BHABIEHHS BHCOKOJOCTOBIpHOTO
3B s3ky @PHII 31 mBuakictio IOl y Bcix
BiKOBUX Tpymnax. Ha miii ocHOBiI MOXHa
BBaXaTu, IO y GopMyBaHHI BiAMOBIAHOTO

92

piBHs L{OI THUHONOTIYHUM BIACTUBOCTIM
BUIOi HEPBOBOI JiSJIILHOCTI HAlIEKUTh BUPI-
majnabHa ponb. Tomy kinbkicHi kputepii Ol y
BiKOBUX rpymnax AiTeHd, MiAJNITKIB Ta IOHAKiB
MOXYTh OyTH BUKOPHUCTaHI 1 OJs XapakTe-
PUCTHKHU Hepediry HU3KHU Ncuxo(i3zioqoTiyHIX
($yHKIiH B OHTOTEHE3I.

BUCHOBKH

1. V mite#t, migaiTKiB Ta IOHAKIB IIBUAKICHI
xapaktepuctuku 11Ol ta ®PHII nmoctynoso
MiABUIIYIOTHCA Ta CATAIOTh MAaKCHMallbHOTO
piBHs y Bini 19-20 pokiB.

2. B ycix BikOBUX rpynax 3 pi3HUMH
rpanainismu @PHII BcTaHOBIEHI CTATUCTUYHO
3Ha4uMi pizHuii meuakocti 1OI, mo mix-
TBEPIIKYETHCS 1 KOPENSAIMiHHUM aHalli3oM.
Oco6bu 3 BucokuMm piaem ®PHII xapakre-
PU3YIOTHCS IOCTOBIPHO BUIIOIO MIBUIKICTIO,
Hi) 00CTeXyBaHI 3 HU3bKHUM Ta CEPEIAHIM.

3. lIBuakicte IOl y mite#, mianiTKiB Ta
IOHAKIB XapaKTepHU3ye iHIUBIAyalbHI 0CcOOIH-
BOCTI IepepoOKu ckiaaaHoi iHpopmalii i pazom
3 ®PHII Moxxe OyTu BUKOpUCTaHa sIK iHpOpMa-
TUBHUU KPUTEPIil OI[IHKU TUTIOJOTIYHUX BIACTH-
Bocteid BH/I Ta Hu3ku ncuxodizionoriynux
(YHKIIH, a TAKOXK MOBEIIHKOBHX PEaKIIiil.

H.B. Makapenko, B.C. JIu3ory0, T.B. Ko:xxkemsko,
H.II. YepHeHnko

BO3PACTHBIE OCOBEHHOCTH CKOPOCTH
HEHTPAJIBHOM NEPEPABOTKH
NH®OPMALMNA Y JIUI C PA3JINYHBIM
YPOBHEM ®YHKIIMOHAJIbHOM
MHNOABU’KHOCTHU HEPBHBIX ITPOIIECCOB

VY moneii B Bo3pacte oT 7 1 10 20 JIeT u3ydanu TUHAMUKY
CTAHOBJICHUS CKOPOCTH [IEHTPAJIbHOI 00paboTky HHOpMAaInH
(ION) u ee cBA3b ¢ QYHKIHMOHATHHOW ITOJBUKHOCTHIO
HepBHBIX npoueccoB (PITHIT). Beiseaeno, uro y mereid,
MOPOCTKOB U roHoIeH mokazareru LIOW u @ITHIT mocrenerHO
MOBBINIAJIINCH M JOCTHTATN MaKCHMaJIbHOTO Pa3BUTHUS B
Bo3pacte oT 19 1o 20 met. Bo Bcex BO3pacTHBIX rpymmax y
o0cIienoBaHHbIX ¢ pa3nuuHbM ypoBHeM OITHIT oOHapykeHbI
CTaTHCTHIECKH 3HAYUMBIe pasznnans ckopoctu LIOU. JIuma ¢
BeIcOKHM ypoBHeM OITHII xapakTepn3oBanuch J0CTOBEPHO
BBICITMMH 3HaueHMsIMH ckopoctu LIOW mo cpaBHenuio ¢
0o0celoBaHHBIMU € HU3KUM ypoBHeM. KoppensnuoHHbIN
aHaJN3 MOATBEPAMI 3TH Pa3INdus. YCTaHOBIEHBI 00IIne
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BO3pAcTHbIE 3aKoHOMepHOCTH (hopmuposanust LIOW u OITHII,
9TO CBHAETEILCTBYET B IOJIB3y T'C€HETHUYECKH JIETEPMHU-
HHPOBAHHOH MPOTPaMMBbI MX pa3BUTHs. VIMEIOTCS OCHOBaHUS
yTBepKIaTh, 9To ckopocThb L{OU, xapakrepnsys WHANBU-
TyaJIbHBIC 0COOCHHOCTH TTepepaboTKK MH(OPMAIINH, MOXKET ObITh
ncnojib3oBaHa B kadectBe nuaunkaropa ®IIHII u yBennuut
BO3MOKHOCTb QHAJIN3a SKCIIEPHMEHTAIFHOT0 MaTepHaIa.
KiroueBble ci0Ba: CKOpPOCTh ILEHTPalbHOII 00paboTKH
nHpopManuy, QyHKINOHANbHAS MOABMKHOCTh HEPBHBIX
IIPOILIECCOB, BO3PAacTHBIE 0COOEHHOCTH, WHANBUAYAJIbHBIE
0COOEHHOCTH IepepadoTKu HHPOPMALIHHL.

M.V. Makarenko, V.S. Lizogub,
T.V. Kozhemyako, N.P. Chernenko

AGE PECULIARITIES OF THE CENTRAL
INFORMATION PROCESSING SPEED AMONG
THE PERSONS WITH THE DIFFERENT LEVEL
OF THE NERVOUS PROCESSING
FUNCTIONAL MOBILITY

The dynamics of the speed formation of the central informa-
tion processing (CIP) and its connection with functional mo-
bility of nervous processes (FMNP) was investigated among
the persons aged 7-20. The indexes of CIP and FMNP among
the children, teenagers and youngsters were found to increase
gradually and to reach maximum development at the age of 19-
20. Statistically significant differences of the CIP speed were
found in all age groups of the investigated persons with differ-
ent levels of FNMP. The persons with high level of FNMP
were characterized with reliably high indexes of CIP compared
with subjects with the low level of investigated typological
properties of high nervous activity (HNA). The correlation
proved the reliable relationships between investigated vari-
ables. The general age-related conformities in forming CIP and
FMNP were established favoring the genetically determined
program for development of these nervous system properties.
There is areason to confirm that the index of CIP speed characterizes
individual features of information processing and reflects the ty-
pological properties of HNA side by side with FMNP.

Key words: speed of the central information processing, func-
tional mobility of nervous processes, age and individual fea-
tures of information processing.
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B.M. IlleBepboBa

BB XpOHIYHOI0 eMOLIMHOT0 CTPECY HA MOBEAIHKY
B TECTi “BiIKPUTOrO MoJisi” LIypiB
i3 pi3HUM piBHEM PyXOBOi aKTUBHOCTI

Hocniou nposoounu na 41 wypesi (camyi, ninia Bicmap) macor 180-220 e. Ilokaszano, wo 3a ymos
mecmyeanus y “giokpumomy nouai”’ meapunu pisHUIUCS pisHem pyxos8oi axmuenocmi. Hesanescno
810 10KOMOYIT docaidacyeani epynu wypie 6yiu HeoOHOPIiOHI 3a Kpumepiem “‘emoyitinocmi” i
aameHmHum nepiooom 6uxody 3 yeumpy “‘noas”. Tpueanuil HeiipoceHHUll cmpec GuUsB1518
HEOOHO3HAUHUL (MOOYNIOBANIbHULL) 8NIUE HA NOBEOIHKY meapuH y mecmi “‘6i0kpumoco noas’, sKka
3anexcana 6i0 ix 6uxioHoi akmugHocmi. ¥V HU3bKOAKMUSHUX WYPI8 CMPeCYy8AHHI 8 OCHOBHOMY
aKmueizyeano pyxoei ma NOULYKo8i KOMHOHEHMU NOBeOIHKU HA Ml 0eAK020 3MEHUleHHs aKmis
Oegpexayitl. ¥V cepednvoaxmusnux meapun cmpecy8anus 30i1buwy8ano YUcio CMItoK i NOCUNIO8AI0
eKCKpemopHy QYHKYI0, a ¥ 8UCOKOAKTNUBHUX — 3MEHULY8AN0 2OPUSOHMANbHI Nepecy8anua ma
SHUIICYBANIO NOPOSU Pearyill Ha eleKmpoulKipHe 601b08e NOOPAHEHHS, CRPUSIO NIOBUIEHHIO Y YUX
wypie piena “emoyitinocmi”. Cnpamosanicms 3MiH yacy euxoody 3 yewmpy “noas’” 6 KoocHil
00CNIONCYBAHIU 2pYNT BU3HAYANLACA 8 OCHOBHOMY U020 GUXIOHUMU XAPAKMEPUCMUKAMU | NO
3a6epuieHti nepiody cmpecysanus Maua 360pomHuy 3anedcHicmo. Bucnoenoemves oymka, wo 3minu
noeedinku meapun y mecmi “‘6i0kpumozo nois’ 3a 6i0N0BIOHOI IHMEHCUBHOCMI CIMPeCcyIouUux 6NIUBIE
Mo2enu Oymu 3yMOo8aeHi K HeUpOeHOOKPUHHUMU 3PYULEHHAMY, MAK | CIMPECOPHUM YUKOOICEHHAM

MO3KOBUX CMPYKMYP.

Kniouosi cnosa: mecm “6i0kpumoeo noas’, pyxoea axkmueHicmv, XpOHIUHUL eMOYIHULL cmpec.

BCTYII

JocnigxkeHHs IHIUBiAyalbHO-TUIIOJO-
riyHuX 0COONMBOCTEH MOBEIIHKH 3a YMOB
eKCTpEeMaIbHUX BIUIMBIB HEHPOTEHHUX YNHHH-
KiB € aKTyallbHUM 3aBJaHHIM E€KCHEpPH-
MEHTaJbHOI Ta KIiHiIYHOI Helpodiziomorii.
Cepen MeTO/iB BU3HAUYEHHS TUIMOIOTIYHHUX
BJIAaCTHUBOCTEH MOBENIHKHM LIYPiB IIHPOKE
3aCTOCYBaHHS 3HAXOJUTh TECT “BIIIKPUTOTO
nmoJist”, IKWi BBaXKAa€ThCS CTPECOBUM TOpa3-
HuKkoM ais tBapuH [1, 11]. Ile mae 3mory
BHUSIBUTH HE TiIbKH IHAUBIyaJbHY PEaKIilo Ha
ABEPCHUBHI YMOBH BiIKPUTOTO IPOCTOPY, aje i
Ha 3MiHM QYHKLIOHaJIBHOT'O CTaHy IIYpiB 3a
YMOB HECHPHUATIUBOI 1ii pi3HOMaHITHHUX
areHTiB, Y TOMY YUCJ1 1 HEHPOTEHHOI IPUPOJIH.
Hani mitepaTypu momo epeKTiB CTpeCOpHHUX
BILUTUBIB HA MOBEAIHKY Y “BIAKPHUTOMY IOJi”
© B.M. IlleBeproBa
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CyNepedsInBi, IO MOXe OyTH 3YMOBIEHO 5K
BUOOPOM MOJeNi cTpecy, MOKa3HUKIB Ta pe-
XKUMIB CTpECyBaHHS, TaK i IHIUBIAyaTbHUMHU
0COONMBOCTSIMH TBapUH. YpaxyBaHHS iHAUBI-
oyanpHOT peakuii Ha HEBPOTH3YIOUi BIIMBU
Mae BaXJIMBE 3HAUYCHHS IIPHU PO3pOoOIIi 3aX0/IiB,
CIIPSIMOBAHHX Ha MOMEPEKEHHS CTPECOPHUX
nopyieHp ta ix Hacmigkis [17, 27, 29, 30].
HesBaxkatoun Ha BaXJIHUBICTH i€l METOAUKH,
0araTo NMUTaHb, M0 CTOCYIOTHCS iHTepIpeTanii
XapaKTepPUCTUK MOBEAIHKHA B TE€CTI “BiIKpH-
TOTO MOJIsL”, 1 AOTEMNep 3aNUIIalThCA IpeaMe-
ToM nuckycii. Cepen mpu4yuH, M0 3yMOB-
JIOI0TH PO301KHOCTI, BaXKJIMBE MIiCI[e 3aii-
MalTh T€HETHYHI (DAKTOPU, YMOBHU AOCIIAY,
a TaKoXX BUKOPHCTAaHHS aBTOpaMHu Pi3HHUX
MiAXO0iB Y MOIIYKY KpUTEPiiB iHANBIAyaIbHO-
THUIOJIOTIYHUX 0COOJIMBOCTE!l MOBEAIHKHU
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TBapHH 32 yMOB TecTyBaHHs. [cHye nymka [9],
110 PyXOBa aKTUBHICTH € OJHHUM i3 OCHOBHHX
YUHHUKIB, SKUI BU3HAYAE PI3HOMAHITHI IPOSIBU
aJanTUBHOI MOBEIIHKMA Ta CTIHKICTH HO HeE-
CIIPUSATINBUAX YMOB HaBKOJIUIIHBOTO CEpPeJIO-
Bumia. Xo4ya Mpupojaa CIOHTAHHOI JIOKOMO-
TOpPHOI aKTHBHOCTI Ta ii ¢i3zionoriuyni mexa-
HI3MH JIO [[bOTO Yacy BBaXKarOThCs HE BCTa-
HOBIeHUMH [12], pi3HUH piBeHb PYyXOBOi
AKTHBHOCTI MOB’A3YIOTh 13 0OMiHOM HEWpO-
meniatopis [10], ropmoniB [1, 3], enepre-
THYHUMH Ta TeHEeTUYHUMHU pakTopamu [3, 8],
B3aEMOBIJHOCMHAMHU CTPYKTYp MO3Ky [25],
NposiBaMH BHYTPIIIHIX BIaCTUBOCTEH iHANBI-
nyyma (BiamoBimHOIO moTpebor y pyci) [12]
TOIIO.

MeTta Hamoi poOOTH — HOCIIAUTH BILIUB
XPOHIYHOTO HEWPOTEHHOrO CTpecy Ha ImoBe-
OIHKY Yy “BiIKPUTOMY MOJIi” mypiB 3 pi3HOIO
PYXOBOIO aKTUBHICTIO.

METOJIMKA

Hocningu npoBeneHo Ha 41 mypesi (camii,
ninis Bictap) macow 180-220 r. [lnst BusB-
JIeHHS IHIUBiyalbHUX PO30IKHOCTEH Xapak-
TEPUCTHUK MOBEJIHKH TBAPUH BUKOPUCTOBYBAIH
CTaHIApTHY METOJHUKY “BiIKPUTOTO TOJA~
[5]. “ITone” sBisno coboro ainsHky (1 m?),
ska Oyma oOMexeHa MO MEPHUMETPY HEIpo-
30puM OOPTOM BHCOTOIO 35 cM 1 po3ailieHa
Ha 25 piBHHX KBajpatiB. JIxepenom OCBIT-
neHHs Oyna mamna Hanpyrowo 60 BT, mo
BCTAHOBIIOBAJIM HA BUCOTI | M HaJ HEHTPOM
“mons”. TectyBaHHS y “BigkpuTomy moui”
MPOBOJUIN Y BiJHOCHO 3BYKOi30JbOBaHi#
KaMepi ynpomoBx 5 xB. PeectpyBanu ropu-
30HTAJIbHY Ta BEPTHKAIbHY (3 omopolo i Oe3
OMOPH HA CTIHKY) PYXOBY aKTHUBHICTH (3a
YHUCIOM MEPEeTHYTUX KBaJpaTiB i CTIHOK),
“eMOIIMHICTD” (32 YUCIIOM aKTiB AedeKalii i
ypHUHaIill), peakiii yMUBaHHS Ta 1HIII BUIH
IPYMIHTY (YHMILEHHS, BUKYIIYBaHHS LIEPCTi Ta
JIaTIOK, O0JIM3YBaHHA, MOYICYBaHHSA), YHUCIIO
BUXOJIB y HEeHTP “mousa” (BHYTPIiWHIHA i
NEeHTpalbHUN KBaApaTH), JaTEHTHUN TEPion
BUXONY 3 IEeHTpy “mons” (IeHTPalbHOTO
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KBajpaTa) Ha nepudepiro (30BHIIIHI KBaz-
paTu) Ha MOYaTKy TeCTyBaHHS. 3 OINIANYy Ha
Ce30HHI Ta 1000Bi 3MiHU PyXOBO1 aKTUBHOCTI,
JMOCJIIIM MPOBOJAUIIN Y BECHSIHO-JITHIN mepion
y pankoBi roausu 3 9.30 o 10.30 [12]. IToporu
peakuiil mypiB Ha eJEKTPOLIKipHE Mmonapas-
HEHHS pEeCTpyBalW B KaMepi 3 €JIeKTpU-
¢ikoBanow mignororw. CTpec BUKIMKAIHU
eIEKTPOCTUMYIISAIIE€I0 KIHI[IBOK ITypiB (TpHBa-
micte 1 ron) y midd camiit kamepi. Buko-
PUCTOBYBaIU CUHYCOIJAIbHUM CTPYM 4acTO-
Tor0 50 I'm. [logpa3HeHHS HAHOCHUIHU 3a
BiJITOBITHOIO CXEMOKO (TPUBANIICTh CTUMYISIIIT
Ta MDDKCTUMYJIbHOTO Tiepioay — 10 c¢). Tpusa-
nicth ctpecyBaHHs 7—8 ni6 [30]. [Tapamerpu
MOJPa3HEeHHS Mi0UPaH IS KOXKHOT TBAPUHHU
IHAMBIAyaJibHO. [HTEHCHBHICTh CTUMYJISAIIT
MOMIPHO MEePEBUIIyBalla MOPIT HOIUIENIil (ITpo
0 CYJAUJIHM 3a NPOSIBaMHU MOBEIiHKH). 3a
MOKa3HUKAaMHU PYyXOBOI aKTUBHOCTI Ta BUXOY
B LIEHTP “moig” Bci mypu Oynu mojijsieHi Ha 3
rpynu. o | rpynu BBiHmINM TBapuHU 3
HaWHWXYUAM pPiBHEM PYXJIUBOCTI (MiHIMaTbHE
Ta MaKCHMaJbHE YHUCIO MEPETHYTUX KBal-
pariB i cTifiok 2—23, HU3bKOAKTHUBHI, n=16, ski
MPaKTUYHO HE BUXOAUIHU B LeHTp “nons”. [lpu
nobopi mypiB y Il rpynmy BpaxoByBasix MOo4aTok
BUXOJY B HEHTp “mois’” (pyXxoBa aKTHUBHICTb
[IUX TBapWH OyJia BUIIOK0, HIXK Y mypiB [ rpymm),
a TAKOX BHUCOKHM piBEHb HMEepeMilleHb IO
nepudepii 6e3 Buxoay B 1eHTp “nosst”. Takum
YUHOM, Y LI0 T'Pyly BBIiHIUIIHM TBapHUHU 3
NPOMIKHUM piBHEM PYXOBOi aKTHBHOCTI
(MiHIMaJIbHE Ta MaKCHUMaJlbHE YHCJIO MEpeT-
HYTHX KBajparTiB i cTiliok 26-77, cepen-
HbOakTUBHI, n=14). Y mypis III rpynu pyxoBa
AKTUBHICTH OyJia HaBUIIIOIO, BCi TBAPUHU i€l
I'PYIH BUXOAHIH B HEHTP “mois” (MiHiMalbHE
Ta MaKCHMaJIbHE YHCJIO MEPETHYTUX KBalI-
patiB i crifiok 84—141, BucokoakTuBHi, n=11).
HezanexHo Bif pyXOBOi aKTUBHOCTI, B KOXKHIN
MOCHIKyBaHIN Tpymi MOXXHA OyJ0 BUILITUTH
TBapUH i3 pI3HUMH 3HAYECHHSMHU JIATCHTHOTO
Mmepiofy BUXOAY 3 IEHTPY “TONs”, a TaKOXK
“emomiiiHux” (i3 medekaiieo, ypuHaliew) i
“meemoniaux”.yY III rpymi 6yma HaiiMmeHma
KiBKICTh HIYpiB i3 BUCOKUMH MOKa3HUKAMHU

95



BB XpoHIYHOTO €MOLIIHHOr0 CTpecy Ha MOBEIIHKY

JaTeHTHOTO MEePioy BUXONY i3 IEHTPY “mois”
Ta O3HaKaMH “eMOLIHHOCTI”, IO TOTO X
pyXoBa aKTHBHICTh Y HUX OyJia HaWBHUIIOIO.
CraTucTuuHe ONpaIlOBaHHS pPE3yIbTaTiB
NPOBOMUIN 3 BUKOPUCTAHHSAM KPUTEPIiiB t
Creronenra i T Binkokcona (nns BuOipok, 1o
BiJIpi3HSIIUCS BiJf HOPMAJIBHOTO PO3MOIINY).
Koedinientn kopensuii oOuuciaoBaiu 3a
Caipmenom (mporpama Primer of Biostatistics,
Version 4.03).

PE3VYJILTATU TA IX OBI'OBOPEHHSA

JociipkeHHs TOBEIIHKH Y “BIAKPUTOMY TOJIi”
BUSIBUJIO ICTOTHI BIIMIHHOCTI MiX TpylaMu
HIypiB 3a 3arajlbHUM YHCIOM MEPETHYTHX
kBajapaTiB i criiiok (P<0,01), unciom meper-
HyTHX KBajapatiB (P<0,01), 3araabHUM 4YuC-
JIOM CTillOK 3 0mOpoIo i 6€3 ONMopHu Ha CTIHKY
(P<0,01) Ta okpeMUMH TTOKa3HUKAMHU CTIHOK
3 onoporw (P<0,05) i 6e3 omopu (P<0,05).
CepenHbOAKTHBHI Ta BUCOKOAKTHBHI TBAPUHHU
NOPIBHSAHO 3 HU3bKOAKTHUBHUMH ICTOTHO
pI3HUIUCS MiX COOOI0 32 YHUCIOM BHUXOJMIB Y
ueHtp “mons” (P<0,02 ta P<0,001 BigmoBia-
HO), a cepeJHbOAKTUBHI IyPU MOPIBHIHO 3
HHU3bKOAKTHUBHUMH — 32 JATEHTHHM MEpPioJgoM
BUxony 3 mneHtpy “moas” (P<0,02). Po306ix-
HOCTI MiK TpylaMU 3a TTOKa3HUKaMU IPYMIHTY,
nedekariii Ta ypuHalii, moporiB peaknii Ha
eNeKTPOUIKiIpHE MOJPa3HEHHS OyJIN HECYTTE-
BUMH (pucyHok). [lokazaHo, mo mpojoH-
TOBAaHUW HEWPOTEHHUH cTpec yciX HYypiB
ICTOTHO 301bIIyBaB YUCIO CTiHOK (BUXINHI
3HaueHHs 7,0+1,4; micns crpecy — 12,7+1,5;
P <0,02) i 6inbme Hik y 1,5 pasa gucio
BUXOJIB y LIEHTP “moJis” i akTiB Aedekalii, a
TaK0X 3HHXKYBAB IMOPOTH pPeaKiiii TBapUH Ha
eNeKTPOIIKipHE MoaApa3HeHHs (BUXiJHI 3HA-
yeHHs 25,1+0,9; micas crpecy — 21,6+1,2;
P <0,05). O6uucnenns koediieHTIB KOpesIIii
y BUXIJTHOMY CTaHi i 32 YMOB CTPECY BUSIBHIIO
TICHMH MO3UTUBHHUUN 3B’A30K MIiX TFOPH30H-
TaJIbHOI Ta BEPTHUKAITBHOK aKTUBHICTIO (T =
0,686; P<0,001 i r = 0,857; P<0,001 Biamo-
BiJIHO) Ta BiJICYTHICTh KOPCTKOI 3BOPOTHOT
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3aJIe)KHOCTI MiXK PYyXOBOIO aKTHUBHICTIO (TO-
PHU30HTAIBHOIO, BEPTUKAIBHOIO) 1 TaTEHTHUM
nepiogoM BUXOAY WIYypiB i3 meHTpy “mous”
(r =-0,273; P>0,05 i r = -0,310; P>0,05
BiamoBiaHo). TpuBane cTpecyBaHHS HEOIHO-
3HaYHO BIIMBAJIO HAa IOBEAIHKY Y “BiIKpUTOMY
moji” TBapHH, AKi pi3HUIUCS PiBHEM PyXOBOi
AaKTUBHOCTi. EMOIiHHHUHA cTpec iCTOTHO
30iapIIyBaB pyxoBe 30yIeHHS (TOpPU30H-
TaJbHY Ta BEPTHUKAJIbHY aKTUBHICTB, YHCIO
BUXOJIB y HEHTP “moisf”) B I'PyHi HU3BKO-
aKTUBHUX LIypiB (AuB. puc.). [Ipore Tinpku y
nojaoBUHH (y 8) TBApHH Li€l TPYNH MOKa3HUKH
PYXOBO1 aKTUBHOCT1 MOTJIH CSTaTH BUX1JHOTO
PiBHS CepelHbO- Ta BUCOKOAKTUBHUX IIYPiB.
VY iHmHUX HU3bKOAKTHUBHUX TBAapHUH 3MiHHU
PYXJMBOCTI Majld pi3HE CIPSIMyBaHHS, IPOTE
3arajbHe YHCJIO TOPU3OHTANBHUX MEePeMilIeHb
1 CTIMOK Yy IUX LIypiB 3ajuIIanocs B Mexax
miei rpynu. Y nesikuX HI3bKOaKTHUBHUX TBapHH
mosia a0o 30iNbIICHHS aKTiB nedekarii He
3aJeKajy BiJ pyXoBOi aKTUBHOCTI Ta CIIOCTeE-
piraigucs K y OIypiB i3 O3HaKaMH rimepak-
TUBHOCTI, TaK 1 y TBapuH, Ki JE€MOHCTPYBaJIH
HEe3Ha4yHi 3MiHH piBHSA JoKoMoIii. BogHouac y
OinpmocTi “eMOUiHHUX” mMYypiB i€l rpynu
¢i3i070TIYHUX BiANpPABICHb IO 3aBEpPLICHHI
nepiogy crpecyBaHHs He Oymno abo 4ucCIiO
akTiB pedekamiil i ypuHalii 3MEeHIIYBagoCs.
VY cepeqHbOAaKTUBHUX TBAPUH YUCIIO TOPU30H-
TaJbHUX MEPEeMilleHb ICTOTHO HE BiApi3HsIOCS
BiJ BUXIJHUX MOKa3HUKIiB. [lns mrypiB miei
IPYIH XapakTepHUM OyJIO iICTOTHE 301IbIICHHS
3araJbHOTO YHCJa CTIHOK 1 cTilloK 0e3 omopu
Ha CTiHKY Ta 30iJbpIIeHHS Malxe yaBiui
BiABinyBaHb HEHTPY “monsa” (ous. puc.). Ha
BigMiHy Big TBapuH | rpynu, KinbKicTh “eMo-
mifHUX” mypiB (i3 Aedexamniero Ta ypuHaIi€)
B II rpymi 36inpmyBanacs (Ha 50 %). VY
tBapuH III rpynu 3a ymMoB cTpecy iCTOTHO
3HH)KyBajacs rOpPU30HTAlbHA aKTHUBHICTH 1
3MEHIIYBaJKCS BiABiAyBaHHS HEHTPY “mois”
(Ha 39,1 %) 0Oe3 cyTTeBHX 3MiH MOKa3HUKIB
BEepPTUKANbHOI aKTHUBHOCTI (muB. puc.). Y
JNesKUX LIypiB Wiel Tpynu, B TOMY YHCIl Y
TBapHH 13 HaWBUIIMM BUXIJHUM PIBHEM
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JlnHaMika MOBENIHKH B TECTi “BIAKPUTOrO MOJSA~ IIypiB i3 Pi3HUM PiBHEM PyXOBOi aKTHBHOCTI 32 YMOB XPOHIYHOTO
E€MOLIHHOTO CTPEeCCy: a — HU3bKOAKTHBHI; 0 — cepeAHbOAKTUBHI; B — BHCOKOAKTHBHI; | — 3arajgbHe YHCIO NEPEeTHYTHX
KBaJpaTiB i CTIHOK; 2 — YUCIIO MEPETHYTHX KBAAPaTiB; 3 — 3arajabHe YHUCIO CTilOK; 4 — 4HCIIO CTIHOK i3 omopoto, 5 — 6e3
OTIOPH HA CTIHKY; 6 — YUCJIO BUXO/IIB y IEHTP “TIOJIsT”’; 7 — 9MCIO aKkTiB nedekaliil i ypuHamiii; 8§ — 4ucio peakiiii rpyMiHry;
9 — JIaTeHTHHI EePioJ]] BUXOAY 3 HEHTPY “TOMsA” y MIypiB 13 BUCOKUMHU, 10 — HU3BKUMHU HOTO BUXITHAMH IMIOKa3HUKAMU;
11 — moporu peakiiiii Ha eJIEKTPOUIKipHE MOAPa3HEHHs; CBITII CTOBOII — 10 IIOYaTKY CTPECy; TEeMHI — uepe3 7—8 nib micins
cTpeccy.

*P<0,05; ** P<0,02; ***P<0,001 BiporigHicTh BiAMIHHOCTEH 31 3HAYEHHSMH JI0 CTPECY
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PYXJIHUBOCTI Ta “eMOUiiHOCTI”, 3MEHIICHHS
TOPU30HTAIBHUX NEpEeCyBaHb 32 YMOB CTpeCy
CYNPOBOJKYBAIOCS PICHOIO nedekalieo adbo
30inpmeHHAM yncia 0omrociB. [Hmi mypu miel
TPy 3aJUIIAIHNCS EMOI[IHHO CTA0IILHUMU Y
“BIAKPUTOMY MOJIi” 1 Miclisi 3aBepIICHHS
nepioay cTpecyBaHHs, IPOTE y NESIKUX 13 HUX
TBapHH YMCJIO TOPU30HTAIBHHUX MTEPEMIICHb 1
CTIHOK pi3KO 3MeHIIyBanxocs abo mypu
3HAXOJNUIHUCA B CTaHI PyXOBOi 3arajibMo-
BanocTi. KinpkicHUH aHali3 “eMoLiiHOCTI” B
KOXKHIHM TOCHigXyBaHii rpymni Mokasas, 10 3a
YMOB CTpPECy YHCJI0 OOJIIOCIB 1 YpUHALIN y
HU3bKOAKTUBHHUX TBAPHH 3HUKYBaJOCS Maixe
JI0 BUXiJTHOTO PiBHSI BHCOKOAKTUBHUX IYPIB,
TOIl AK y BHCOKOAKTUBHHUX CIOCTEpiraBcs
npupict ix moka3HukiB (Ha 167 %). 3a ymoB
CTpeCcyBaHHS €KCKpeTopHa (YHKIIisI B TeCTi
“BimKpuTOTO MO Oyna HaWO1IbII BUpAXKEHA
y CepellHbOAKTUBHHX TBapuH. YacTora
¢1310M0TIYHUX BiANpaBIEHb y LHHUX LIYpiB
ICTOTHO MmigBUIIyBanacsd i Maixke B 2,5 pasa
NepeBUINYyBajia BUXIAHUN piBeHb (IHUB. pUC.).
Pi3HOIO Miporo BHpa)XeHHH NPUPICT peakiiid
IPYMIHTY B yCiX TphOX rpymnax (Ha 46, 26,7 i
15,9 % BinmoBigHO) 3arajoM CYIpPOBOIXY-
BaBCS CKOPOYEHHSM TPHUBAIOCTI YMHUBAaHb.
CopsMoOBaHICTh 3MiH JATEHTHOTO IMepiony
BUXONY 13 HEHTPY “m0jsA” B KOXKHIM HOCHTiI-
KYBaHI{ Trpyni BH3Haudajgacs B OCHOBHOMY
HOTO BUXiTHUMHU TTOKa3HUKAMH 1 TI0 3aBEPIICHHI
nepioay cTpecyBaHHs Maja 3BOPOTHY 3aexk-
HICTh. 32 YMOB BHCOKHMX BHXIJJHHX XapakTe-
PUCTHUK Yacy BUXOAY i3 IEHTPY “moJisi” Horo
MOKA3HUKH IIPH CTPEC] ICTOTHO 3HMKYBAJIHCS
B ycix rpynax. Y pa3i HU3bKUX BUXIJTHHX
3HAYeHb JJATEHTHOI'O NEPioay BUXOAY 3 HEHTPY
“rmons’ 1i MOKa3HUKHY MiIBUNYBAITUCA y IYPiB
yCiX Tpyl, MpoTe HAWOIIBII BUPAKEHO IS
TEeHJeHLis Oyna y cepeaHbO- Ta BUCOKO-
akTUBHUX TBapuH (n=7; A=3; P<0,05 i n=9;
A=6; P<0,05 BigmoBigHO; AUB. puc.). Odunc-
neHHs Koe(ilieHTIB KOpensuii Mik dacom
BUXONY 13 IIEHTPY “moJis” Ta PyXOBOI aKTHB-
HICTIO MOKa3alo, M0 CTPECyBaHHS 3HAYHO
MOCHJIIOBAJIO 3BOPOTHY 3JIEKHICTh MIXK LIUMHU
nokazHukamu y mypis Il ta III rpym, mporte
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OB BUPAXEHUMH 3MiHU OyJIM B CEPEHBO-
AKTUBHUX TBapWH (BUXIJHI 3HAYCHHSA — I = -
0,187; P>0,05; micnsa cTtpecy — r = -0,596;
P<0,05). IcToTHE 3HM)XEHHS TOPOTiB peakIlii
HypiB Ha €JCKTPOIINKIpHE MOJPA3HECHHS I10
3aBEpIUIEHHI MEePioAy CTPECYBaHHS CIIOCTE-
piranocs nume B Ipyni BUCOKOAKTHUBHUX
TBapuH (OUB. PHUC.).

TakuM YUHOM, TOCTiKEHHS TOKa3aJH, 1[0
3a YMOB TECTYBaHHSA y “BIAKPHUTOMY MOJi”
IIypH Pi3HWINCS PiBHEM PYyXOBOi aKTUBHOCTI.
Takuii BUCHOBOK Y3TOJXKYEThCS 3 JIiTepa-
TypauMu naHumu [14] i 3 koHUenmiew [9],
3TITHO 3 KO0 ICHYE HEOAHOPIAHICTh 3BHYHOT
PYXOBO1 aKTUBHOCTI JIIOJJUHH B PI3HUX BIKOBUX
nepiogax, mo Aajlo 3MOTY BUIIJIUTH TPHU
¢byHKIiOHaNBHI THNH 0Ci0 (i3 HU3BKOIO,
CEePEeIHBOI0 1 BHCOKOK PYXOBOIO aKTHUBHICTIO)
3 BJIACTHUBHUMH iM THUIOJOTIYHHUMH XapaKTe-
pucTuKaMu. BniauB XpoHIYHOTO eMOLiifHOTO
CTpecy Ha MOBEIIHKY TBapHH Yy TeCTi “BiAKpHU-
TOTO TOJISA” 3HAYHOK MipOI0 3aliexaB Bif
BUXIJHOTO PiBHA IX PyXOBOi aKTUBHOCTi. Y
HHU3bKOAKTUBHHX IYPiB HEHPOTEHHUN CcTpec
BIJIMBAB MEPEBAXHO HA PYXOBI KOMIIOHEHTH
NOoBeNiHKU (MiJBUIIYBaB TOPU30HTANBHY
AKTHBHICTbH, YHCIIO CTIHOK 1 BUXOAIB Y HEHTP
“moas” Ha TN AEAKOrO 3MEHIIEHHS aKTiB
nedekarii), 3HW)KYBAB JAaTEHTHUH Tepion
BUXOJY 13 IEHTPY “ToJs” y TBApHH i3 BUCOKH-
MU BUXIJHUMH HOTO TOKa3HUKaMu. Y cepel-
HBOAKTUBHHUX HIYpPiB CTpeCyBaHHSA iCTOTHO
301JIBIIYBAJIO YMCJIO CTIHOK 1 akTiB Aedekanii,
a Yy BUCOKOAKTHMBHHMX — 3HH)XYBaJIO YHCJIIO
FOPU30HTAIBHUX NEpPEMIilIeHb 1 TOPOTH peak-
Li{ TBApUH Ha €NEKTPOLIKiIpHE TOAPa3HEHHS,
MMOCHITIOBAJIO €KCKPETOPHY (PyHKIifO, 3HHKY-
Bayio ab0 MiABUIYBAJIO Yac BUXONY 13 LEHTPY
“mons”. Taki 3MiHM NMOBEOIHKH B TECTI
“BIIKPHUTOTO MOJIS” CBIAYMIIM PO Mi{BUIICHHS
eMOIiHHOT PEaKTHBHOCTI y CEpPEeaHBO- i
BUCOKOAKTHBHHX TBapWH. BiporigHum kpure-
pieMm “eMonifiHoCTi”, sika 3a3BUYail BimoOpa-
JKa€ BUCOKHH PiBEHh HETATHBHOTO €MOIIHOTO
HalpyXeHHs, OLTBIIICTh aBTOPiB BBAXKarOTh
nedexarito, iHKoIH — nedekamnio i JaTeHIIio
[10, 11, 23]. daHi nmiTepaTypu 1010 3B’ SA3KiB
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PYXOBOI aKTUBHOCTI 3 “€MOLIHHICTIO” JOCUTD
cynepeunusi [11, 23]. BixcyTHicTh Kopensmii
MIiX piBHEM JOKOMOIIii Ta 4aCTOTOIO JNedeKa-
i y TecTi “BiAKPUTOTO MO AQJNO MiJCTaBy
JNESTKUM aBTOpaM BBaXKaTH, MO Ii TTOKa3HUKH
XapakTepusyoTh pi3Hi croponu Gpynkuii HHC —
pyxoBi Ta emonionanpHi [3]. ToOTo cepen
AKTHUBHHUX 1 MAaCUBHUX OCOOMH 3yCTPI4aOThCS
K “eMOIiiH1”, Tak 1 “HeeMOIli#H1”. 3a3BUUai
BUCOKY PYXJIUBICTb OB’ sI3yBaJIK 3 aKTHBHIC-
TIO HOpaJIpeHEePTiuHuX 1 fodaMiHEepriyHuX, a
HU3BKY — XOJIIHEPTi1YHUX 1 CEPOTOHIHEPTIYHUX
cuctem Mo3Kky [11, 28]. PiBensb “emoriinocTi”
MO3UTHUBHO KOPEIIOBAB MEPEBAXHO 3 HislyIb-
HICTIO XOJIHEPTIYHUX 1 HEraTUBHO — HOPal-
peHepriuaux cuctem mMo3Kky [3, 11]. Hussxko-
AKTHUBHI IYPU XapaKTEpU3YBAIUCI MaluUM
BMICTOM HOpaJIpcHaniHy Ta nodamMmiHy i
BHCOKHUM BMICTOM NPOAYKTiB pO3Many CEpOTO-
HiHY (5-0KCHIHJOTYKCYCHOT KMCIIOTH) Y CEH-
COMOTOPHIN KOpi Ta roay0il mismMi, a BUCOKO-
AKTHBHI — BUCOKUM BMiCTOM HOpaJpeHaTiHy
Ta nodaminy B roxy6ii miasmi Ta Hopaape-
HaliHy, godgaminy i niokcudeHiayKcycHOT
KHCJIOTH — B CEHCOMOTOpHIiH kopi [10]. ¥V
aKTUBHUX TBapuUH BMICT MeTaboxniTiB poda-
MiHY B CTpiaTyMi Ta aKTHBHICTh ()EPMEHTIB
00MiHY MeJiaTOpiB y CEHCOMOTOPHIi# Kopi,
XBOCTAaTOMY sApi Ta n. accumbens OyJiu BUIII,
HiX y macuBHUX [6, 22]. [IpoTe neski aBTopu
BBaXalOTh, MO €PEeKTUBHICTh (PYHKI[iO-
HyBaHHS (pEepMEHTATUBHUX CUCTEM, AKi
BU3HAYaIOTh €Hepro3abe3medyeHHs KJIIiTHH,
noOpe 30anaHcoBaHa y MpeACTaBHUKIB Pi3HUX
nmoBeniHKOBUX TUMIB [8]. ¥ HOpPMi B HU3BKO-
aKTHBHUX (“HeeMOUiWHUX”) mYypiB BMIiCT
KaTeXxolaMiHiB y cedi OyB MEHIIHU, HIXK Y
BHUCOKOAKTHBHHX [3], a BMICT KaTeXoJaMiHiB
Yy KpOBi HU3BKOAKTHBHUX 1 BUCOKOAKTHBHHX
MEHLINH, HI)K Y CepeJHbOAKTUBHUX TBApUH
[1]. CTpecyBaHHs MiABHINYBAJIO BMICT aJpe-
HalliHy B C€Yi BereTaTUBHO PEaKTUBHUX 1
HOpaJpeHalliHy y BereTaTUBHO MaJlopeak-
THBHUX LIyPiB Ta aJpeHaTiHy 1 HOpaJApeHaIiHy
Yy MaJIOAKTUBHUX TBApUH Maii’ke 0 BUXiJHOTO
BMICTY KarexoJiaMiHiB BUCOKOAKTHBHUX IyPiB
[3]. Tak caMo migBUIIYBaBCS BMiCT HOpaape-
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HalliHy Y HU3bKOAKTUBHUX TBAapHH 32 yMOB
CTpecy B CEHCOMOTOpHIH Kopi Ta ronyO0ii
maaMi [10]. OgeBUOHO, IO MiABHUIICHHS
PYXOBOTO 30y/I>)KEHHS Y HU3bKOAKTHBHUX LIYPiB
0e3 BUpaXXCHHUX O3HAK “eMOLIMHOCTI” Y B
CYHnpoBOAI ypuHaIiil i gedexamnii 3a yMOB
cTpecy B HAIIMX JOCHigaX MOTJI0 OyTH
moB’A3aHe fAK 13 (i3ioNorivHO0 MOOiTi3aIieto
OpTaHi3My, TakK i 3pOCTaHHSIM TPUBOXHOCTI Ta
eMoIifiHoi HecTaOiNpHOCTI, IO 3a3BUYaAH
CYIpPOBOJKYBAJHUCA MiABUIICHHIM y KpPOBI i
cedi BMICTy HOpaApeHaliHy Ta aJpeHaliny
BignosinHo [1, 3, 38]. Bucoxwuii piBeHb pyxoBoi
aKTHBHOCTI 32 YMOB T'OCTPOTO €MOIIHHOTO
cTpecy KopentoBaB 3i 301MbIIEHHSIM Y KOpi Ta
rinokKamIli MOCepPeIHUKIB CTpPeC-BiANOBIACH,
010JIOT1YHUX MPEIUKTOPIB 3aHEMOKOEHHS /2060
nempecii [36]. [ligBumeHHs TOKOMOIIii 32 YMOB
eMOLIHHOTO CTpecy MOSCHIOBAJIU TaKOX
y4acTi0O B opraHizanii Takoi mMoBeqiHKHU
Me30liMOiuHOTO nodamMiHy # omioimHUX
cucteM [33]. lllypu 3 HU3BKOIO PYXOBOIO Ta
JDOCHIAHUIBKOK aKTHBHICTIO, a TaKOX 13
BHCOKOK YaCTOTOIO aedekanii i OLIbIIOH
JMaTeHIi1€10, TOOTO 3 BHCOKUM PiBHEM “‘€MOIIiii-
HOCTi”, XapaKTepu3yBalucs HU3bKOIO ajanTa-
i€, CXUIBHICTIO MO BUPA30K MIJIYHKA,
YIIKOAXEHb CIIOJNYYHOI TKAaHUHH Ta €HJOTe-
mionuTiB aoptu [3, 10, 27]. Y uyTnuBux n0
cTpecy “eMOomiiHNX "’ TBapuH (3a MOKa3HUKaMHU
301NbIICHHS Macy HATHUPKOBUX 3aJ103, BUpa-
XKeHoi aTpodii TUMyca, BHCOKOTO PiBHS TPHU-
BOXHOCTI, pyX0BOT0 30y/’)KEHHS TOIIO) CIIOC-
Tepiranu NiABUINEHWH piBeHBb BibHOpA-
JUKaJIbHOT'O OKMCHEHHS B MO3KY, MEYiHIl Ta
MioKapJi 10 i miclst cTpecy Ta yIbTpacTpyK-
TYpHI 3MiHU B MIKpOIUPKYISATOPHOMY pycCIi
rimoTajgamyca i Miokapjaa 3a yMOB CTpecy,
MigBUIIyBaNlacsd aKTHBHICTh THPO3HHTIM-
pOKCHIIa3u, N0 BKa3yBalo Ha MOCHUJIECHUH
00MiH KaTexoJaMiHIB y TrimoTaxaMmyci Ta
crpiatymi [4]. Bogrouac Hedacrta nedekamis
Ta HU3BKHH BMICT KaTeXOJlaMiHIB y KpOBI
AKTUBHUX 1 MacWUBHUX mypiB [1], BHCOKHUHU
piBEHb PYXOBHUX 1 MOMIYKOBUX peaklid Ta
3HIKEHHS “€MOIIHHOCTI” y MaCHBHUX TBApHUH
3a YMOB TPHBaJIOi HEBPOTHU3AIi] 1aJIH MiACTaBY
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BniauB XpoHIYHOTO €MOILIWHOTO CTpeCy Ha MOBEIIHKY

JESKMM aBTOpaM 3pOOUTH BUCHOBOK MPO
MEHIIY YyTJIMBICTh HUX IYPiB A0 Aii cTpecy-
I0YMX arcHTiB MOPIBHSAHO 3 TBAPUHAMH, SKI HE
chopMyBau AOMIHYKYOTO THIY MOBEIIHKH
[23]. Ocob6nuBOCTI OKMCHIOBAJIBHOTO MeTab0-
Ji3MY Yy HIyPiB i3 MaCUBHUM THIIOM MOBEIIHKHU
3a0e3nevyyBany UM TBapuHaM (MOPiBHSAHO 3
CepeHbOAKTUBHUMU Ta AKTUBHUMH) CEPEIHIN
CTYNiHBb CTIMKOCTI 1 A0 Timokcii, i 10 cTpecy
[21]. 3 ornsiny Ha 3aleXKHICTh PYXJIHBOCTI B
TeCcTi “BIAKPUTOTO MOJA~ BiJ aKTUBHOCTI
nodaMiHEepTiYHOT CUCTEMH, IiKaBUM € TOH
dbakT, 1110 TpHBaja, aje MOMipHA TiMOKCis
MOTJIa CHPHUSITH 3MEHIICHHIO HETaTHUBHUX
MPOSIBIB XPOHIYHOTO AepINHUTY IIepeOpaTbHOTO
nodaminy [20]. IligBUIIEHHA PyXOBOTO
30y/JKEHHST Ta CKOPOYEHHS TPHUBAIOCTI
TPYMIHTY Yy “BIIKPUTOMY IOJIi” MiCJIs OJTHOpA-
30B0i rocTpoi rimo6apruyuHoi rinmokcii y urypis
13 TACUBHHUM THUIIOM MOBEIIHKH JIE5IKi aBTOPH
MOB’s3yBaji 3 TIMOKCUYHUM YIIKOJXKCHHIM
(mudy3Hotro 3arubeio HeHPOHiB) TiMoOKaMIIa
1 HEOKOpTEeKca, AK€ MOIIIO OyTH CIIpHYMHEHE
AK TOCTPUM, TaK 1 XpOHIYHUM cTpecoM [25] i
0 SKOTO MaKCUMaJbHO YYTJIHBI TBAapHHHU 3
MMaCHBHHUM THIIOM IToBeiHKH [14]. Bimomo, mo
HEBPOTHU3AIlisl MPU3BOAUIA 1O 3HHKCHHS
JOKaJbHOTO KPOBOTOKY Ta YJIBTPaCTPYKTYp-
HUX 3pYIIEHb, XapaKTePHUX JJIs TIMOKCUYHHUX
cTaHiB. 3a IMX YMOB KOMIIEHCATOPHE IiJBU-
IIEHHS MEPEKUCHOTO OKMCHEHHS JIMiIiB Opy-
OIyBaJo CTPYKTYpY Ta QYyHKIil0O MeMOpaH
[25]. Hocnimxenns 3oau CA 1 rimokamma, sika
HaWOINbII YYTIWBA JO HECTadi KUCHIO Ta
TII0KO3M MOKa3alo, U0 KOPOTKOTPHUBaia
AHOKCIS—TIMOrTiKeMisl TPU3BOAMIIA 10 TTATOJI0-
rivHuX MOp(GOoQYHKIIIOHATBHUX 3MiH, a JJOBTO-
TpuBana — o 3arubeni HelipoHis [15]. Haii-
0iJbII BUpaXKEHi JlereHepaTHUBHI 3MiHH 3a
YMOB “300COMiaILHOTO CTpecy’ crocTepira-
nucs B rimokammi [2], a 3Ha4YHA poOJab y
PO3BHUTKY JECTPYKTUBHHUX 3MiH y LIl CTPYK-
Typi IpU TPUBAJIOMY CTpeci Hajexajia KOpTH-
KocTepoimHuMm ropmoHam [37]. YuIikoaxeHHs
rimokamIia Ipu3BOHIO 0 30iNbIICHHS BCiX
MOKA3HHUKIB aKTUBHOCTI JulIe y 3-MiCIYHUX
mypiB [24]. ¥ nmocmimxeHHSX ApymmaHsH i
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CHiBaBT. [2] TiMOKaMIIEKTOMIs ITOCHITIOBaIa
JOKOMOIII}0 Ta 3HUKYBalla TPUBOXKHICTH.
OTtxe, Mopdodizionoriuni 3MiHM B HOBil KOpi
Ta TiMOKaMIli 32 YMOB JOBTOTPUBAJIOTO
CTpecy MOTJH MOPYyHIyBaTH iX crnenudidny
(yHKIIi10 TATbMIBHOTO BILIMBY Ha aKTHUBYIOUi
cuctemMu MO3Ky [24]. He BukmtoueHo, mo 3a
WX YMOB MiABUIIEHHS PiBHS PyX0BOTO 30y~
KEHHS 1 3HMI)KEHHS PiBHS “eMOMmiiHOCTI” Y
HU3bKOAKTHUBHHUX TBAapHH 3AiHCHIOBAaIMCS
Yyepe3 BUBITbHEHHS 3-T11/] TalIbMiBHOTOBILJIHBY
NiMOIYHUX yTBOPEHDb (CENMTOTIMOKaMMIalbHOT
CHCTEMH) aKTUBYBAIBbHHUX (PETUKYISIPHO-
HEOKOPTHKAJIBHUX) CHCTEM MO3KYy [25] abo
yepe3 yIIKOKeHHS aQepeHTHUX IIIAXiB, AKi
WIIIK BiJ rinoTajgaMyca J10 JIMOIYHUX yTBO-
peHb Mo3Ky [31]. 3 omsainy Ha TIMOOKI 3MiHH
B 0iOCNEeKTPHUYHIN aKTHBHOCTI NiMOiKO-
HEOKOPTUKAJIBHUX CTPYKTYD 1 eMoIiiiHii chepi
mypiB 3a yMOB MOJICNIOBaHHS €MOUINHHUX
nopyuens [29, 30], 0coOIUBOCTI NOBEAIHKH B
TeCcTi “BIKPHUTOTO MOJA~ TPHA JOBTOTPH-
BaJOMY CTpecCi Y HHU3bKOAKTHBHUX TBapHH
MOTJIH OyTH HacsigkoM MOpdodi3ioToTiuHNX
3pylIeHb y BiAMOBIMHUX Biglinax HEpPBOBOI
CHCTEMH, IO JaJI0 OU MiJICTaBy BBaXKATU ITUX
IIypiB HAMOILIBII YYTIUBUMU A0 €MOLIHHOTO
CTpecy, MpoTe 1€ MUTaHHS MOTpedy€e OKPEMOTO
BUBYEeHHS. J[esKki aBTOpW YYyTIUBICTH IO
eMOIIHHOTO CTpecy Hamaralucs NMPOTHO-
3yBaTH 32 OPi€HTYBAJbHO-A0CHIAHUIBKOIO
MMOBEAIHKOIO, 32 PO3MO/I1IOM OIOTEeHHUX aMiHiB
y PI3HHX CTPYKTypax MO3KY, BMICTOM Yy
rimoTajamyci JesSKHX OJITOMEeNnTHAIB TOIO |8,
10, 23, 27]. Icuye nymka [6], mio o1inka Oyib-
SIKOTO TOBEIIHKOBOTO aKTy MOTpeOye KOMII-
nekcy OioxiMiuyHUX 1, oueBUAHO, Mophodi-
310J0T1YHUX MOKa3HUKIB 3 ypaxyBaHHAM
“eMOoIiiHOCTI”, pyX0BO1 aKTUBHOCTI, a TAKOX
IHTEHCUBHOCTI Ta TPUBAJOCTI CTPECOPHUX
HaBaHTaxeHb [8]. OkpiM TOTO BBaXawTh,
10, 30KpeMa, TeHeTUYHO 3yMOBJIEHA CTiHi-
KiCTh IO CTPECOPHUX YIIKOIXEHb € HE
YHIBEpCalbHOIO, a crieNuivYHOI0 A PI3HUX
CHCTEM OpTraHi3My, OCKIJIbKH LIypHU NiHii
Bicrap, ski 6inpm cTiiiki A0 yIIKOIXKEHB
CepLeBO-CYJUHHOI CHCTEMH, MEHII BUTPUBAII
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IO CTPECOPHHUX YHIKOJKEHb LIJIYHKA Ta
NOpyLeHb MaTepHiB MOBEiHKHU, HIX LIypH
1HmuUX ni”i# (ninis Asryct) [19, 27]. Bigowmo,
o XipypriuHe BUAAJEHHS TimokamIia Ta
MPUIIETIIOTO HEOKOPTEKCA, a TAKOXK MOCHICHHS
aJpeHePTiYHUX BIUIMBIB CIPHSIIO CKOPOUCHHIO
TpuBanocti rpyminry [13]. 30inpmeHHs
YacTOTH TPYMIHTY 32 YMOB CTpeCY pO3IIisiga-
JIY SIK OJJUH 13 KOMIIOHEHTIB aKTUBHO-00OPOHHOT
[26] a0 sIK MOKA3HUK “3MINIEHOT” TOBEIIHKH
[1]. OTxe, 0coOIMUBOCTI MOBEAIHKA HHU3BKO-
AKTHUBHHUX TBApUH Yy TECTi “BIAKPUTOTO Momus”
32 YMOB TPHBAIIUX CTPECOBUX BIUIUBIB (3011b-
LICHHS JIOKOMOLi, CTIHOK, BUXOXIB y LEHTP
“mons’” Ha TJi 3MEHIICHHS aKTiB aedekarrii)
Moriu OyTH 3yMOBIIeHI sK mepeOyrioBaMu B
cucTeMax HeHpoMeJiaTOPHOTO Ta TOPMOHAIb-
HOTO KOHTPOJIIO TTOBEJIiHKH, TaK i CTPECOPHUM
YIIKOAXEHHSIM MO3KOBHUX CTPYKTYD.

Bimomo, 1m0 ocoOMHU 3 CepeHIM piBHEM
PYXOBOi aKTHBHOCTI BiAPIi3HSANUCS 3HAYHOIO
HEOJAHOPIAHICTIO momynsmnii, 30Kkpema, 3a
criiikicTio 0 rimokcii [14] abo po3rnsganucs
AK TBapMHHU, KOTPi HAaMOiNbm YyTIUBI 10O
cTpecy, Ha BiIMiHY BiJl mypiB KpalHIX THIIB
noBeainku [1, 21, 23]. Marpuneto 30y15KeHOTO
CTaHy 3a3BHYall BBa)kalu JIOKOMOIilO Ta
CTiIKM 3 OHOpOI0 Ha CTiHKY. BepTukansny
aKTHBHICTh PO3MNIAAAIN TAKOXK SK CIpoOy a0
BTEeYi, SIK OJWH i3 MpPUKIaAiB 000pOHHOI
MoTuBamii. Yacti mepeMimieHHS NEeAKUX
TBapuH i€l rpynu mo nepudepii 3 yHUKaHHAM
HeHTpy “mons” (ocTpax BiAKPUTOTO MPOCTOPY)
y BUXIJTHOMY CTaHi, BUpa)XeHa TeHICHIIis 10
MiJBUIEHHS JIATEHTHOTO TEepioAy BUXOAY i3
HEeHTPY “mojs” y mypiB i3 HU3bKUMH BUXI1JI-
HUMHU HOTO MOKa3HUKAMH 32 YMOB CTpecy Ta
30inpmIeHHS CcTiflok abo cTifiok 1 akTiB
nedekarii, a Takok 301JabIIEHHS akTiB nede-
Kamii Ha TI1 3HUXEHHA a00 MiIBUIIECHHSI
pPyX0OBOTO 30yJ’KEHHsI BKa3yBaJlll Ha PO3BUTOK
Yy HUX TOCTPOTO €MOLifIHO-CTPECOBOTO CTaHY
(peaxkrii cTpaxy, “eMOIiHHOT TPUBOXKHOCTI”,
PYXOBOTO HECTIOKOI0) Ta MOCHIJICHE pearyBaHHS
IypiB Ha OLTbII ca0Kui mopa3HuK (“BiaKpH-
Te Tmose”) MOPiBHAHO 3 MEpPeAyIYHM HOMY
TPpHUBAJIUM IepiogoM cTpecyBaHHs [1, 16, 23].
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Taky nmoBeniHKY 3a3BH4Yail BBa)XKaJu XapakTep-
HOIO 03HAKOI0 PO3BUTKY CIa0KOCTiI HEPBOBUX
npouecis [1, 23], oo BKka3yBaio Ha MOHWIKEHY
PE3UCTEHTHICTh TBAPHUH O IOBTOTPUBAJIOIO
cTpecy.

[TokazaHo, IO MIYPH 3 BUCOKOIO BUX1THOIO
PYXOBOIO Ta MOCIHiAHHIBKOI aKTHBHICTIO,
BUCOKHM IMOPOTrOM 0OJILOBOI YYTIHBOCTI,
KOPOTKHUM TEPioJOM JIaTCHIIT i HU3bKUMHU
TeMmaMu aedexamii Oyau 01Tk CTINKUMHA 10
crpecy [10, 17, 23, 27]. Bizomo Takox, 10
HOpaJpeApeHEePriuHi CUCTEMU MO3KY, 0CO0-
JUBO TiloTanamyca, 3aJy4alTh Y MEXaHi3MHU
CTPECOPHUX peakliil cuMmatoagpeHaloBy
CUCTEMY, HaJIMipHE HaIlPY>KEHHS SKOi IPHU3BO-
JIMJIO J0 MaTOJOTIYHUX 3MiH BUIOI HEPBOBOI
JIisSIBHOCTI Ta GOPMYBaHHIO 3aXUCHUX (000-
poHHHX) TUMmiB moBeninku [29, 30, 34, 35].
OueBUIHO, IO ICTOTHE 3HHXKEHHS TOPU30H-
TaNpHHUX TEpeMilleHb, AKi 3a3BHYail MOB’s-
3yBaJIH 3 aKTUBHO-000POHHOIO MOBEIiHKOIO, Ta
BHpaXeHa y O1IBIIOCTI BUCOKOAKTHUBHUX Iy PiB
TEHIOEHIIA OO0 HIABUINEHHSA JATEHTHOTO
nepiogy BHXOAY 13 HEHTPY “moys” 3a yMOB
CUTYyalii, iKa YHEMOKJIUBIIIOBalla YHUKHEHHS
JMIOBFOTPUBAJIOTO CTPECY, MOTJIM OYTH HACIi-
KOM MEepeHaNnpyXeHHS Ta 3pUBY “BUIIOT
HepBOBOi AisbHOCTI” [3]. 3HNKEHHS B LiJITOMY
pyxoBoi akKTHBHOCTI Ta 30iJIbIOICEHHS aKTiB
nedekamii Ta BMICTy KaTexollaMiHiB y KpoOBi
3a YMOB BILUTMBY Pi3HOMaHITHHUX CTPECYIOUUX
areHTiB [1, 38] BkazyBanum Ha MOCHWJIEHHS Y
TBApUH HETAaTUBHOI peakilii Ha CTpecylo4Yui
noapa3Huk (“BigkpuTe moie”). Y BHCOKOAaK-
TUBHUX “eMOIIHHUX" IYpiB i3 MiBUIICHUM
BUXIJHUM BMICTOM aJ[peHaJIiHy B ceui HaHe-
CEHHS €JICKTPOIIKIPHOTO MOIPa3HEHHS MOTIIO
CIPUUYMHIOBATH Pi3Ke 3MEHIIEHHS BMIiCTY
TOPMOHY, IO CBIYMIIO NMPO 3HMKEHHS Yy IUX
TBApUH TOHYCY aJPCHEPTiYHUX MEXaHI3MIiB
[3]. OcnabneHHs BKa3aHHX MEXaHI3MIB
HNPU3BOAMIO 0 3MEHIIEHHS 3arajJbHOTO Ta
MCUXIYHOTO TOHYCY OpraHi3My i pO3BUTKY
pyxoBoi 3aranpMoBanocrti [1, 23, 32]. ITopy-
NIEHHS KaTexoJaMiHepriuHoi iHHepBamii
HepeaHbOTO MO3KY 4Yepe3 yBEJAEeHHS 6-
okcugodaminy 30iIbIIyBaJIO0 JAaTCHTHUHN
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nepioxa BUXoAy mypiB i3 ueHTpy “mons” [18],
3HUKYBAJIO PYXOBY Ta MOLIYKOBY aKTUBHICTb 1
MiABUITYBAJIO YHCIO OOJIIOCIB Y TPYITi TBAPUH,
CTIMKUX A0 akycTu4dHOro ctpecy [7]. ['onos-
HUM YUHHUKOM Yy PO3BUTKY jaedinuTy mose-
JIHKYW JiessKi aBTOPW BBa)al¥W 3HMKEHHSI
BMicTy Aodaminy [28]. 3MeHIIEHHS BMicTy
nodaminy micias iMMoOini3aniifHOro cTpecy
BigMiyanu B Toiy0ill IIsiMi Ta CEHCOMOTOPHIN
Kopi 11ypiB ainii BicTap i3 BUCOKUM BUXITHUM
piBHeM pyxoBoi aktuHocTi [10]. Bonnouac
aKkTUBaLis godamiHepriuHoro cydcrpary
cTpiaTyMma moJiermyBaja eMOIiiiHI peakirii
HETaTUBHOTO XapaKTepy Ta arpeCcUBHICTH [4].
3HMKCHHSI PYXJUBOCTI B TeCTi “BIIKPHTOTO
noas”, UMOBIPHO, CIPHUYUHAIOCS TaKOX
TOCTPOIO TIMOKCI€I0, IKa BBAXAETHCS OJHUM
i3 MOTYXHUX cTpecoBux QaxtopiB [16]. ¥
rimokaMmni HeTpHUBaJla KMCHEBO-TIIOKO3HA
JeTpuBallis iHAyKyBaja JOBrOTPUBAIY MOTCH-
nianilo cMHanTU4YHOI mepemadi, mo B pasi
MPOJIOHTOBAaHOT AT MPU3BOAMIIO 10 Tinep30y-
xkeHHs [15]. Bigomo, mo 3a ymMOB JOBro-
YacHOT'0 €eMOLIHHOT0 CTpecy BUCOKHH PiBEHb
HETaTHBHOTO €MOIIMHOTO HAmpy»XCHHS Ta
nepeHanpy>KeHHs CyIpOBOIXYBaBCS PO3BUT-
KOM Y TiOKaMIIi TINEpCUHXPOHHOTO PUTMY a00
criiikoi gempecii 6ionmorenmianis [29, 30], a
HaJMipHa aKTUBAIlis i€l CTPYKTYypH IPU3BO-
auiaa 10 OAU3PUTMII Ta Pi3KOTO 3HMKEHHSA
HIYHOT pYXJIMBOCTI TBapuH [2]. 3HMUKCHHSA
TOPU3OHTAIBHUX MEPEMIlIEeHb TOPSAJ 13 TEH-
JEHITI€I0 JI0 IMiIBUIIIEHHS JATEHTHOTO Mepioay
BUXONY 13 IEHTPY “TOJA”, 3HHKEHHS MOPOTiB
peakIiii Ha eNeKTPOIIKipHe 00IbOBE MOIpa3-
HEHHS Ta 301IBIICHHS y JIESIKMX BUCOKOAKTHB-
HUX I[yPiB BET€TATUBHOI PEAaKTUBHOCTI B TECTI
“BIIKPUTOTO MMOJIS” 32 YMOB JIOBTOTPHUBAJOi
CTpecoBOi cuTyallii B HAIKUX AOCTilaX BKa3y-
BaJM Ha MOYAaTOK Mepexony LUX TBapHUH 10
MacUBHO-000OPOHHOTO THIY MOBEiHKH Ta PO
3MiHY X HEHipOMeaiaTOPHOTO i TOPMOHAIBHOTO
Oamancy. CBig4eHHSAM Aemo OinbmIol CTiH-
KOCT1 IIUX TBAPHH JI0 JOBTOTPUBAJIOTO CTPECY
B HalIMX JAociifax (IepeBa’KHO 3a PaxyHOK
eMOI[iliHO ¢TabiabHUX), OUEBUIHO, CJIi]l BBA-
KaTH MEHIITYy BUPAXXKEHICTh MiCISCTPECOPHUX
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3MiH MOBEAIHKU y TECTi “BiIIKPHUTOTO MO .
Pazom 3 TUM 3 oTisANy Ha NaHi JiTepaTypu Ta
pe3ynbTaTH HAIIMX J0CIiIKEeHb, HMOBIPHO, 110
nepeOyq0BH B cHCTeMax HelipoMeaiaTOpHOT Ta
r'yMOpajJbHO-TOPMOHANIBHOT PETYIIALIT, a TAKOX
MophodizionoriuHi 3MiHN B CTPYKTYpax MO3KY
IypiB i3 pi3HUMU 1HIUBIAYaIbHO-THIIOJOT14-
HUMHU XapaKTepHUCTHKAMHU 3a YMOB MOJEIIO-
BaHHS eMOLIHHUX mopyuieHs [29, 30] mpuszBo-
OWJIW 10 3MiH Y B3a€EMOBIJHOCHHAX Pi3HHUX
Bigminie IHC Ta yTBOpeHs MO3KY i BU3HAYATH
CHUMIITOMAaTHKY MCUXOHEBPOJOTIYHUX i cOMa-
TOBETeTaTUBHUX 3PYyIIEHb, 0 3HAXOAMIIO CBOE
BigoOpakeHHsI B Pi3HUX MpOsIBaxX iHAUBI-
IyaJlbHOI TOBEiHKW TBAPHUH Y TECTi “BiIKpH-
toro moias” [25].

Hami pesynprat y3rogxyoThes 3 pobo-
tamu [12] om0 icHyBaHHS TiCHOTO TO3UTHB-
HOTO 3B 3Ky MiX TOpPHU30HTaJlbHOK Ta
BEPTUKAIBHOK aKTUBHICTIO B TECTi “BiKpH-
TOTO MoJIs” 32 yMOB 1 “Oe3cTpecoBoi”, 1 “cTpe-
coBoi” cutyamii. 3 oqHOTO OOKY, BiICYTHICTH
TICHOTO 3BOPOTHOTO 3B’ 3Ky MiX PYXOBOIO
AKTUBHICTIO 1 YaCOM BUXOJY IIYPiB i3 LEHTPY
“mons” 3a pe3ynbTaTaMu CyMiCHOTO IOCHif-
KEHHS BCiX IPYI HE3aIeKHO BiJl yMOB JOCTiTY
(BEHXimHOTO CTaHy, CTpecy), a 3 IHIOIOTO —
HasBHICTh IIUX 3B’A3KIB Yy JICAKHX TBApUH 3a
YMOB CTpECy, CBiAYHIH TPO iCHYBaHHSA
BIJHOCHOT He3aJeXHOCTI MiXX BKa3aHUMH
XapaKTePUCTUKAMU MTOBEIIHKH.

OTxe, TecTOBaHI y “BiAKpHUTOMY momi”
LIypH PI3HUIKCS PiIBHEM PYXOBOI aKTHBHOCTI.
Hesanexxno Bix 10KOMOIIii BC1 TBAPWHU SKOIOCH
Mipor Oylnu HEOJHOPiIAHI 3a KPUTEPiAMH
“eMOIiHOCTi” 1 JaATEHTHOTO MePioAy BUXOLY
13 meHTpy “mouss”’. HezanmexxHO BijJ yMOB J0C-
nigy (BUXIAHOTO CTaHy, CTpecy) TeCTyBaHHS
y “BiIKpUTOMY TOJi~ BUABUIO BiporimHui
MO3UTHUBHUMN 3B’ 430K MiX TOPU30HTAIBHOIO Ta
BEPTUKAJIBHOK AaKTHBHICTIO 1 BiICYTHICTH
YKOPCTKOT 3BOPOTHOI 3aJI€KHOCTI MK PYXOBOIO
AKTHBHICTIO (TOPHU30HTAIbHOIO, BEPTUKAIb-
HOIO) Ta JJATEHTHUM TMEPioJOoM BHXOY IIYpiB
i3 eHTpy “moJist”. XpoHIYHUI HEHPOTeHHUN
CTpec BHUABJAB HEONHO3HAYHUH (MOIymIO-
BaJbHUI) BIUTUB HA MOBEAIHKY TBApUH y TECTI
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“BIIKPUTOTO MOJA”, 3aJeXKHY BiJ iX BUX1ZHOT
PYXOBOT aKTHUBHOCTI. 32 YMOB JOBrOTPUBAJIOi
CTpecoBoOi cuTyalii y HU3bKOAKTUBHUX IYPiB
3arajioM aKTHBi3yBallMCsl PyXOBi Ta MOUIYKOBIi
KOMIIOHEHTHU MOBEIiHKH (MiABHUIIyBaIacs
TOpPU30HTAJIbHA Ta BEPTUKAJIbHA aKTHBHICTB,
3017bIIyBAaNOCS YHUCIO BHXOJIB Yy HEHTP
“mons”) Ha TIi JEeAKOT0 3MEHUICHHS aKTiB
nedexamnii. TpuBanuii cTpec 30iAbIIyBaB
YUCJI0 CTIHOK 1 akTiB Aedekallii y cepeaHbo-
AKTHUBHHUX TBAapHH 1 3HMKYBaB TOPU30HTaNbHI
MepeMIIeHHS Ta HOPOTH PEaKIIii Ha EIEKTPO-
HIKipHE MOAPa3HEHHS Y BUCOKOAKTHBHUX Iy PiB
pa3oM i3 3MINMIEHHAM Y HUX BEreTaTUBHOTO
O0anaHcy B OiK MOCHJIEHHS €KCKpPETOpHOI
¢yukuii. CnpsAMOBaHICTh 3MiH JTATEHTHOTO
nmepiogy BUXOAY 3 MEHTPY “mois” B KOXHIHM
JOCIiIKyBaHiil Tpyli BH3HaYanacs 3arajioMm
HOT0 BUXIMHUMH NOKAa3HUKAMHU 1 Ha MKy mii
cTpecy Malia 3BOPOTHY 3aJ€XKHICTh. 3 oIy
Ha JaHi JITepaTypu Ta pe3yJbTaTH BIACHHUX
IOCIIiPKEHb, MOYKHA MPUITYCTUTH, IO 3MIHH
XapaKTepPUCTUK MOBEAIHKH LIypiB Yy TecCTi
“BIIKPHUTOTO MOJISA’ 32 BiIMOBITHOI IHTEHCHUB-
HOCTiI CTPECYIOUUX BIJIUBIB MOTIHU OyTH
3yMOBIJIEHI K HEHPOEHIOKPUHHUMHU 3pyLIEH-
HSAMH, TaK 1 CTPECOPHUM YUIKOIXEHHIM
MO3KOBHUX CTPYKTYP.

B.M. lllesepeBa

BJIMAHUE XPOHUYECKOI'O
SMOLHNOHAJIBHOI'O CTPECCA

HA TIOBEJIEHMUE B TECTE “OTKPBITOI'O
IOJIsA” KPBIC C PABHBIM YPOBHEM
JIBUTATEJIbHOM AKTUBHOCTH

OTBITH TPOBOIMIH HA 41 )KUBOTHOM (KPBICHI-CAMIIBI, JTMHHS
Bucrap) maccoii 180— 220 r. [TokazaHo, 4TO TeCcTUpyeMBIE B
“OTKPBITOM II0JIe” KHBOTHBIE Pa3iINYalnch YPOBHEM
JIBUTAaTeIbHOW aKTHBHOCTH. He3aBHCHMO OT ypoBHS JIOKO-
MOIIHH, UCCIIETyEMbIE TPYIIBI KPBIC OBIIM HEOTHOPOIHEI IO
KPUTEPUIO “IMOLUOHATBHOCTH U JATEHTHOMY IEPHOIY
BBIXOJIa C IIeHTpa “Tioiis”. JITuTenbHBIN HeHpOTeHHBIN CTpece
OKa3bIBAl HEOJHO3HAUHOE (MOIYNHPYIOIIee) BINSHUE HA
MOBE/ICHIE )KUBOTHBIX B TECTE “OTKPBITOTO IOJIS ", 3aBUCHMOE
OT MX HCXOHOTO YPOBHS aKTHBHOCTH. Y HU3KOAKTHBHBIX KPBIC
CTPECCHPOBAaHNE B OCHOBHOM aKTHBU3HUPOBAJIO ABUTATEIHHO-
MIOVCKOBBIE KOMIIOHEHTHI TTOBEJCHUS Ha (DOHE HEKOTOPOTO
YMEHBIIICHHS aKTOB JieeKalyi. Y CpeIHEeaKTHBHBIX JKHBOTHBIX
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CTPECCHPOBAHHE YBEJIUYMBAJIO YHCIIO CTOEK M yCHIIMBAJIO
9KCKPETOPHYIO (QYHKIIHUIO, @ Y BBICOKOAKTUBHBIX — yMEHBILAJIO
rOPH30HTAJIbHBIE TIEPEMEIIEHHS U CHUKAJIO TOPOTH pEaKIHi
Ha 3JIEKTPOKOXKHOE Pa3fApakeHHE, CIOCOOCTBOBAJIO NOBBI-
IIEHUIO Yy 3THX KPbIC yPOBHS “3MoIMOHaNbHOCTH . Hamnpas-
JIEHHOCTh M3MEHEHUI BpPEMEHH BBIXOJa C LIEHTpa “Tions” B
Kak/10i TeCTHPYEMOii rpyTIe onpeiensiack B OCHOBHOM €TI0
FICXO/IHBIMU XapaKTEepUCTHKaMH U Ha IIMKe AeicTBUSA cTpecca
uMesIa o0paTHYIO 3aBHCUMOCTb. IIpenmonaraercs, 4To
M3MEHEHHUs TIOBEIEHHS )KUBOTHBIX B TECTE ““OTKPHITOTO MO
IPH COOTBETCTBYIOLIMX MHTEHCHBHOCTSAX CTPECCHPYIOUIMX
BO3JIEHCTBUH MOTIM ObITh 00YCIIOBJIEHBI KaK HEHpo-
SHIOKPUHHBIMU CABUTaMH, TaK U CTPECCOPHBIM TIOBPEXKICHUEM
MO3TOBBIX CTPYKTYD.

KiroueBble cnoBa: TecT “OTKpBITOTO TOJIS”, JBUraTellbHAs
aKTUBHOCTb, XPOHUYECKHUIT SMOLIOHANIBHBIH CTpec.

V.M. Shevereva

INFLUENCE OF CHRONICAL EMOTIONAL
STRESS ON THE BEHAVIOUR IN “OPEN
FIELD” OF RETS WITH DIFFERENT LEVEL
OF MOTIONAL ACTIVITY

Experiments were carried out on 41 Wistar mail rats with
body weight of 180 - 200 g. It was shown that in ‘open field’
the rats differed in the level of motional activity. Indepen-
dently from level of locomotion investigated groups of rats
were dissimilar at the criterions for “emotionality” and latent
period of go out from the centr of “field”. Prolonged neurogen
stress rendered various (modulating) influence on the behaviour
of the rats in‘open field’ that was depended from their start
level of activity. In the lowactive rats stress in the main acti-
vated the motional and searching components of behaviour
against a background of some decrease of the acts of defeca-
tion. In the meanactive rats stress increased the freguency of
rearing and strengthened excretion function and in the highactive
of rats stress reduced the guantity of horizontal moving and
lowered the thresholds of reactions of rats on the skin electri-
cal stimulation, facilitated increase in these of rats the level of
“emotionality”. Direction of changes of the time go out from
the centr of “field” in each tested group basically depended by
its start indexes and on peak of stress action had reverse de-
pendence. It is supposed that changes of behaviour of rats in
the “open field” under corresponding intensity of stress may
be coused as by neuroendokrine changes as by stress damage
of brain structures.

Key words: “open field” test, motional activity, chronical
emotional stress.

Research Institute of Biology, V.N. Karazin Kharkov
National University
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IHAM’ATHI JATH

HMam’ari
Ipuan MuxkonaiBHU AjeKceeBoOil

Ha 77-my poui xurts, 9 amortoro 2011 p.
BiZifiIIIa BiJ HAac 3HAaHa 1 MTaHOBaHa JIFOIMHA,
3aBiayBay BiJAi1y IMYHOJIOTIT i IUTOTOKCHYHHUX
CHPOBATOK, IOKTOp O10JIOTIYHUX HAyK, JaypeaT
npewmii iM. O.O.boromounbiis Ipuna Mukonais-
Ha AJeKceena.

Haponunacsa Ipura MwukonaiBaa 25
yepBHsa 1934 p. B micti Pagomununi Xuto-
MHPCHKOT 00J1aCTi B ¢iM’1 BIHCHKOBOTO JIiKaps.
B 1957 p. 3akinuuiia 0ioJoTiYHUN PaKyIbTeT
KuiBchKOIro AepKkaBHOIO YHIBEPCHUTETY IMEHI
Tapaca lllepuenka. Bce i1 moganbiie HayKoOBe
KUTTS Oyino moB’si3aHe 3 IHcTuTyTOM (i3io-
sorii iMmeni O.0.boromonsui HAH Vkpainu,
Jle BOHA MIpoMIIa muisAX Bij jgadopaHTa 10
3aBigyBada Bigainy. ¥ 1959-1961 pp. Ipuna
MuxosnaiBHa HaByajacs B acmipaHTypi, ii
HAyKOBHM KEPiBHUKOM OyB BiJIOMHUU BUCHHH,
TaJlaHOBUTHUH nocaigHuk, npodecop F0.0. Cna-
COKYKOTbKHUA. Y 1963 p. BOHA 3aXUCTHIIa KaH-
IuaaTchky, a y 1981 — mokTopchKy nmcepra-

106

i Ha TeMy: ,,MeXaHu3Mbl HapyLIeHHUS H
BOCCTaHOBJIEHUS QYHKIIMHA MEYESHU MPOTUBO-
MeYeHOUYHBIMU aHTUTenaMu”. OCHOBHI Hal-
pAMKH HaykoBoi AisipHOCTI [.M.AnekceeBoi
MOB’s3aHl 3 BU3HAUYEHHAM pOJIi MEYiHKH B
iIMyHHI1#l peaKTUBHOCTi OpTraHi3My Ta 3 BUBYECH-
HSIM IMyHHHX MEXaHi13MiB ypaKeHHS MeYiHKH
PI3HOTO TeHe3y 13 3allyueHHSM €HAOTEHHHX
perynsTopiB Ta mporpaMoBaHoi KJIITHHHO] 3a-
rubeni. binpme sk 50 pokis [puna MuxkonaiBaa
mpanmpoBaia B OqHOMY Bifdini, a3 1988 p. Oyna
roro 3aBigyBaueMm. BoHa Oyna TanmaHOBHTHUM
KEpiBHUKOM, KOPUCTYBaJIacs BEIUKHM aBTOPHU-
TETOM, 1i MOBakaliu 32 YYWHICTH 1 THOATHICTD,
YECHICTh, HOPSIAHICTD 1 IPUHIUIIOBICTH.

Ipuna MukonaiBHa AnekceeBa — BU3HA-
HUH cremianicT y raxysi natoisionorii nedinku
Ta IMyHHOI CHCTEMH, BOHA € aBTOPOM IMOHAaJ
200 HayKOBHUX Hpanb, y TOMY YHCIi ABOX
MoHoTrpadiii: ,,[IpoTuBONIEUeHOUHBIC AHTHUTEIIA
u GyHKIUHU nedyeHu”’; ,,IleueHp U UMMYyHOJIO-
ruyeckas peakTuBHocTh . [.M.AnekceeBa
Oyna uneHoMm penkonerii ,,diziomoriunoro
XKypHally”, YICHOM MpaBliHHI YKpaiHCHKOTO
ToBapucTBa natodizionoris, uieHom Creuniani-
30BaHoi BUeHOi paau npu HamioHanbHOMY
MenuuyHoMmy yHiBepcuteTi iMm. O.0O. boro-
Monbplsi. BoHna Opana akTHUBHY ydacTb y
BITYM3HSIHUX 1 MI)KHapOAHUX HAYKOBUX GOPY-
MaX, OCTaHHI POKM OyJia MOCTIHHUM KepiB-
HHUKOM ceKLii iMmyHouorii Ha 3’i31ax YKpaiH-
cbKoTo (hi31070T1YHOTO TOBApHUCTBA.

BoaHouac 3 akTUBHOIO HayKOBOIO AisJb-
HicTio Ipuna MukonaiBHa npuainsna Gararo
yBaru, cui i eHeprii rpomMaacbkiii po6ori,
Tpuui oOupanacsa nenyrarom KuiBcbkoi
Micekoi panu (1982-1990 pp.), Ae ouonroBana
KOMICil0 3 OXOpOHH 3Z0POB’S 1 COLialbHOTO
3aXUCTY, Bil yChOro ceplUs HamMmaraljacs
JOMOMAaraTH JIIOASIM.

Ak HactaBHUK IpuHa MukonaiBHa nana
NYTiBKY B HayKOBE XUTTs 0ararbOM CBOIM
y4HAM, KOTpi Oe3MmexxHO BasuHi iii. BoHa
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MNAM’ATHI JATHU

3aBXJAM pajilia ycmixaM CBOIiX Y4YHiB, OMiKY-
Bajiacs iX MOJAJBIIUM HAYKOBHM LIJSIXOM.
Cepen Hux — 12 xanauaaTiB i 1 JOKTOp HaAYK,
K1 yCIIIIHO MPaniol0Th HA HAYKOBUX TEpEeHaXx
VYkpainu Ta 3a ii MexaMH.

3a TBOpUYMIl BHECOK Y BITUM3HIHY HAyKy
Ta CYMJIIHHY HayKOBY, I€Jaroriudy i rpomMa-
CbKYy HistnpHicTh IpuHy MukonaiBay Oyio
HaropoJXeHo MeJajiwm ,3a mpaunio i 3BU-
tary”, [louecuumu rpamoramu Akanemii Hayk

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 1

ta Kabinety minicTpiB Ykpainu.

Husbknii yknin Bam, [puno Mukonaisho,
3a Bame xuTTs 1 3pobiaeHi cnpasu. Bama
HETJIIHHA HayKoBa cHajaluHa OyJae BCiM HaMm
3a JOpPOTrOBKa3 /A0 HaTXHeHHoI mpami Ha
TEPHUCTIN CTEKHUHI HAYKH.

Csitny nam’ats npo [puny MukonaiBHy
AJleKceeBY, BU3HAHOTO BYEHOTO, BHCOKOIIO-
psAaHYy, 4YyHHY, TOOPO3UUIUBY JNIOOAUHY MH
Ha3aBXIM 30epexeMo B HaIlUX CEePIAX.
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