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CUCTEMA AHTUOKCUIAAHTHOTI'O 3AXUCTY OPI'AHI3MY ITIOPOCST
O. M. Byuxko
IncturyT Gionorii TBapun HAAH

Y cmammi nagedeno oami npo cman cucmemu GHMUOKCUOGHMHO20 3AXUCIY MA BLTbHOPAOUKANLHUX
npoyecie 6 OpeaHizmi Nopocsm NPOMA2OM NEPULUX 080X Micsayie dcumms. Y Kkposi meapun 00 25-00006020
8IKy BCMAHO6IEHO BUCOKULL émicm npodykmis nepoxcudayii (TBK-akmuenux npodykmis, 2ioponepexucie
inidie ma KapOOHINbHUX 2pyn OIIKi8) Mma HU3ZLKY AKMUBHICMb NOKA3HUKIE AHMUOKCUOAHMHO20 3AXUCHLY
(cynepokcuooucmMymasu, Kamanasy, 21ymamioHnepoKcuodasu ma KOHYeHmpayiio 6iOH0GIEHO20 2IYIMAMIOHY),
wo xapakmepu3zye cmau oxcuoayivnozo cmpecy. Ha 14 006y nicis sionyuenns 6io ceunomamox (60-00606uti
8IK) BCMAHOBIEHO 3HUINICEHHSL BLIbHOPAOUKATILHUX NPOYeci8 i 3pOCMAaHHS AHMUOKCUOAHMHUX MEeXAHIZMI8, W0
C8I0YUMb NPO 3A6EPUIeHHS POPMYBAHHS OCHOBHUX eNIeMEHmMI6 CUCMeMU AHMUOKCUOAHMHO20 3aXucmy ma
6CMAHOBNEHHS. CMAHY BIOHOCHOT pigHO8A2U | adanmayii  opeanizmi nopocsam.

Kmouosi cnoBa: [IOPOCSITA, AHTUOKCUJIAHTHA CUCTEMA, OKCUJALIIMHUI CTPEC

3 miteparypu BifioMo, 1m0 (OPMYBaHHS CHCTEMH aHTHOKCHIAHTHOro 3axucty (AO3)
MPOXOANTH Ha PaHHIX eTanax po3BUTKY eMOpIOHY, ajle akTHBHICTS ii B Liel nepios He3HauHa. Lle moxe
OyTH OOYMOBJICHO JIOCHTH XOPOIIIOI HOTrO 3aXHIICHICTIO BiJI 30BHIMNIHIX BIUIMBIB, @ TAKOX HHU3BKUM
piBHeM cuHTe3y (epmeHTiB. [lo Mipi po3BUTKY eMOpiOHY, aKTHBHICTh OLIBIIOCTI aHTHOKCHIAHTHHUX
(hepMeHTIB TIBUIITYETHCS 1 OCOOIMBO 3pOcTae mepes] HapokeHHs M. Lle ToB’s3aH0 3 iHTEHCH(IKAITi€r0
CHHTE3y (DepMEHTIB B OpraHi3mi, 1110 PO3BUBAETHCSA, 1 OJHOYACHO MMOCUIICHHSIM [IiT 30BHIIIHIX (DaKTOPIB,
SIK1 BUKJIMKAIOTh MIJBUILEHHS YTBOPEHHS BUIbHUX paaukaiis [1-3].

JlocHiAHUKY CXWJIBHI BBaXKaTH MEPIIi 100U KUTTS HOBOHAPOIKEHOTO OpraHi3My (IUTHHU,
TBapWHH) MEPIOJOM PaHHBOI MOCTHATAIBHOI afanTarlii 10 HOBUX ICTOTHO BiJIMIHHUX YMOB JKUTTSL.
Oco0MMBO BIJMOBIIATLHUMU BBKAIOTH TEpIi AOOW, KOJHM MPOXOJAWTh CTAaHOBJIECHHS OCHOBHHUX
¢izionoriyHux (QyHKIIH, PO3BHBAETHCS TPAH3UTOPHA BTpaTa >KUBOI MAacH, BHHUKAIOTH SIBHILA
TOPMOHAJIBHOI KpH3H, IHTCHCUBHE ()YHKIIIOHYBAaHHSI OPTaHiB, iX PICT CyHNpPOBOJKYETHCS 3HAYHUM
MOCUJICHHSIM TIPOLIECIB JIUXAHHS, CIIOCTEPIra€ThCsi HAPOCTAHHSA IIBHJKOCTI Ta 1HTEHCHUBHOCTI
MOCTYIJICHHA KMCHIO B OPraHi3M 1 MakCUMaJllbHE HOoro moriauHaHHsA. Tomy, caMm Ipouec nepexony
OpraHi3My BiJl BHYTPIIIHbOYTPOOHOTO PO3BUTKY /O IOCTHATAIBHOTO, 3a TJIMOMHOIO BIUIMBY
BITHOCATH /10 CTpecy. BakimuBa posb y 1iei nmepioj sKUTTs, HaIexKuTh cucteMi AO3, sika 3yMOBITIOE
1HAKTHBALIIO MPOIYKTIB MEPOKCHIAI], 3am00irae ix HarpOMa/HKEHHIO Ta CIpUSE BIIHOBJICHHIO,
BUHUKAIOUNX OKHUCHEHUX CIONYK [4, 5].

AnantuBHa TmiepeOyJoBa B OpraHi3Mi HOBOHApOJDKEHHMX TBapWH, fKa TIOB’s3aHa 3
IIPUCTOCYBaHHAM JI0 HOBHX YMOB XHTTS 1 XapuyBaHHs Ha JyMKY BUEHHX 3aKIHUyeTbcs BiJ 1- 1o 2-
MICSYHOTO BiKy (pOpMYyBaHHSIM MOBHOIIIHHO (QyHKIioHyI040oi cuctemu AO3, ska 37aTHa
KOHTPOJIIOBATH 1 MATPUMYBATH CTAIliOHAPHHWKM PiBEHH IMPOIECIB BIILHOPAIUKAIBHOTO OKUCHEHHS
(BPO) BHacmiiok mogonanHs aucOanaHcy Mk (hepMEeHTaTUBHOIO 1 HepepMEHTAaTUBHOIO ii JTaHKaMu
Ta BCTAHOBJICHHSM OKCHJIAaHTHO-aHTHOKCHUJIAHTHO1 piBHOBArH [3, 6].

Buxopsun 3 BUILIECKa3aHOTO, METOIO HAIIKMX JOCIIIKEeHb OyJi0 BUBUUTH cTaH cuctemu AO3 Ta
niporieciB BPO B oprani3zmi mopocsiT Mi>k JBOMa HAaHKPUTHYHIIITUMHE TIEPI0JaMH — BiJT HAPOPKEHHS J10
BIKY MiCJIS BIJUTyYSHHS BiJl CBHHOMATOK.

Marepiaam i MeToaH

Hocnimkenns nposogwin y npuBatHomy PDI' c. batsarudi JIpBiBcbkoi 00J. Ha MmopocsiTax
BEJMKOI 01701 MOPOAH, SKUX JI0 BIUTyYEHHS YTPUMYBAJIU I CBUHOMAaTKaMu. BimmydeHHs TBapuH
npoBoauTH B 40-1000BOMY Billi O€3 meperpymnyBaHHs Ta MEPEeBECHHS B HOBI MpUMilIeHHA. [ o/iBis



MOPOCAT MPOBOAUIIACH MPECTAPTEPHUM KOMOIKOpMOM KommaHii «ArpoBeTATtnantuk» (YkpaiHa),
SIKH/I BUKOPUCTOBYETHCS B JJAaHOMY TOCIIOIaPCTBI JUIS TBAPHUH IO JOCSITHEHHS HUMU Baru 15 kr, 3
BUIHUM JIOCTYIIOM JI0 KOPMIB 1 BOaHM. MartepiasioM s AOCTIDKEHHS CIIYKHJIa KpOB TOPOCST,
BiJIiOpaHa 3 mepeaHbpoi NOPOKHUCTOI BeHU y 10-, 25-, 35-mo6oBomy Biti (5 1106 10 BiIUTYyYCHHS) Ta
Ha 4 1 14 noOu micins BiJuTy4eHHsI BiJ CBUHOMATOK (60-1000BHiIi BiK).

B eputpommrax KpoBi MOpOCAT BU3HAYAIM aKTUBHICTH cynepokcuaaucmyTasu (COJD),
karanasu, raytarionnepokcunaszu (I'TI), rmyrarionpenykrtazu (I'P) Ta BMicT BiAHOBIEHOTO
rnytationy (GSH). V mmasmi kpoBi Bu3Hayanu KoHieHTpamnito TBK-akTMBHUX MPOMYKTIB,
kapoonineHuX rpyn O6inkiB (KI'B) Ta BmicT rimponepekucis miniais (I'TLJT) [7]. Onepxani nudposi
JIaH1 ONPaIbOBYBAIHM CTATUCTHYHO.

Pe3yabTaTu it 00roBopeHHst

VY Hammx JOCTI/PKEHHSX BCTAHOBJICHO BHCOKHI DPIBEHb MOKA3HUKIB OKCHIAIIHHOTO CTpecy B
kpoBi 10-mo6oBux mopocsar. Tak, Bucokoro Oyna kxoHueHtpauisi TBK-aktuBaux mponyktiB Ta KI'b
(puc. 1, 3), 1110 CBITYUTH MPO MOLIKOPKEHHS JIITiIHUX 1 OLTKOBUX KOMIIOHEHTIB OpPraHi3My TBapHH.
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Ipumimxa: y pucyHKax: ¥ — BIpOTiJJHICTb Pi3HHMII 3HaYE€Hb NOKa3HUKIB 110,10 opocsT 10-1000Boro Biky (¥ ***
p<0,05-p<0,001).

i nmani MWiATBEPOKYIOTH JIITEPATypHI JaHi MpO 3MIIICHHS CIIBBITHOIIECHHS MIX
BUIBHOPAJAMKAILHUMHU TporiecaMu Ta ctaHoM AQO3 B opraHi3mi MOPOCAT MICIs HApPOKCHHS B
CTOpOHY akTuBamii mporeciB nepokcupamii [3, 4, 5]. IligBumenuit piBenbr TBK-akTuBHHX
MPOIYKTIB y KpoBi opocsT Ha 10 100y KUTTS MOKe OyTH MOB’SI3aHUI 3 BUCOKOIO KOHIICHTPAIIIEI0
MOJIIHEHACHYEHUX JKUPHUX KHUCIOT Ta TOPMOHIB (iHCy’diH, ectporenu, T3 Ts4) y wMomoui
CBUHOMATOK, III0 TPHU3BOAUTH JI0 aKTUBAIlii MPOIECIB BIILHOPAIUKAIBHOTO OKUCHEHHS. B xomi
JOCTIJUKEHH. 1 B BIKOBOMY AacCMeKTI HaWHMKYY KOHIIGHTpPALIO0 3raJaHux MeTaloJiTiB MHU
BCTaHOBWIM Ha 14 nmoOy micis BimrydeHHs (60-m00oBui Bik) 1o BigHOmeHHI 10 10-7000BUX
TBapuH. 3HWKeHHs BMicTy TBK-aktuBHHX npoaykTiB B 1,5 paza (p<0,001, puc. 1) Ta KI'b B 2,5 pasa
(p<0,01, puc. 3) B 2-Mics/YHOMY B Billi B KPOBI ITOPOCAT MOXKE BKa3yBaTH Ha TIOCHIICHHS B IIeH Mepioz
(dbepmeHnTaTuBHEX 1 HedepmeHTaTUBHUX MexaHI3MiB AOC 3axucty Ta opMyBaHHS aJanTamiiftHUX
nporiecis B ix oprani3mi [1, 8, 9].

IIpo icHyBaHHS CTaHy OKCHUIALIMHOTO CTPECY Y HOBOHAPOXKEHUX TBAPUH CBITYUTH HU3bKA
aKTUBHICTh MPAKTHUYHO YCiX JOCHIKyBaHUX MOKa3HHUKIB cucteMu AO3 BcraHoBiIeHa HamMu y 10-
no6oBux mopocsT. Jlocuth BUcOka akTUBHICTH I'P B 1eil yac (puc. 5) MOsICHIOETBCS JOCTATHHOIO
KUTBKICTIO BHYTPIITHBOKTITHHHUX 3amaciB NADPH, ski 3a0e3neuytorbcsi akTuBHicTIO NADPH—
reHepyBasibHUX GepmeHTiB ([-6-DJII). Li mani miATBEPKYIOTHCS JOCTIKEHHSIMH THIINX aBTOPIB



PO IHTEHCUBHE MTPOXO/KCHHS CHEPTreTUYHUX MPOIIECIB B OPTaHI3MiI HOBOHAPOKEHUX TIOPOCHT [5].
Bucoka aktuBHocti [P B kpoBi 10-7000BMX TBapuH, TAaKOX OYEBUIHO, 3YMOBJICHA
KOMITEHCATOPHOIO PEaKIi€l0 TIIyTaTIOHOBOI JIaHKM Ha HHM3bKY akTuBHOcTi COJl i kaTanmasu Ta
BUcOKy KoHIeHTpauito ThK-aktuBaux npoaykris ta KI'b B mutasmi kposi mopocsr [10].
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Bucoka axTuBHICTH TiryTaTioHOBOI JlaHkd AO3, a TakoXK Karaja3u, CTOCOBHO IHIIHX
JOCIIPKYBaHUX TEPiOJIiB, BCTAHOBJIEHA HAMU Y TIOPOCAT 3a 5 110 10 BiUTy4eHHS BiJ CBUHOMATOK (35-
noboswmii Bik). Tak aktuBHICTH [Tl 3poctama B 1,9 pasa (p<0,001, puc. 4), karanasu — B 1,7 pasza
(p<0,001, puc. 8), a pisenr GSH minsuuryBascs B 3,7 pasza (p<0,01, puc. 6) no BiaHommenHi 1o 10-
T000BOTO BIKY, III0 MOYKE CBITYUTH MO 3a0€3MeUeHHsT OPTraHi3My TOPOCSIT HEOOXITHIMH eJIEeMEHTaMH
KUBJICHHS JUTs1 (POpMyBaHHS BCiX JIaHOK cucteMu AO3 Ta 3MEHIICHHS BIUTMBY HETaTHBHUX CTPECOBHX
yMHHMKIB y 1ied nepion [8, 11]. IlixrBepmkennsm mporo € 3umwkeHHss KI'b (puc. 3) Ta MiHIManbHUN
PIBEHb T1APOIEPEKUCIB JMiMiAiB y KPOBi MOPOCAT HA 5 100y 10 BiATYYEHHS, SIK MO BigHOIIEHHI a0 10-
no6osoro Biky B 1,3 paza (p<0,05, puc. 2), Tax i BITHOCHO iHIIMX BIKOBHUX TEPiOIiB.
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Puc. 8. AKTUBHICT KaTaja3u B €pPUTPOIMTAX KPOBI MOPOCST
(MMonb/xB-Mr GOinka, M+m, n=3-5)

Ha 4 noOy miciast BiagydeHHS B KpOBI MOPOCAT CIOCTEPIraloch YacTKOBE Ii/IBUIIECHHS
BUTbHOpaUKAIbHUX TpoleciB (konueHTpamis TBbK-aktuBHux mnpoaykrtiB i ['TIJI Oymu HapiBHi
MOYaTKy JOCHipKeHb). OpHak 11 3MIHM KOMIIGHCYBAIHMCH JIOCUTh BHCOKHMH ITOKa3HHKaMHU
aktuBHOCTI CA3 Ta 3umwxkeHHaM Bmicty KI'b B 2,2 paza (p<0,01, puc. 3).Tak, aktuBnicts ['TI Oyna
Bumow B 1,7 pasza (p<0,01, puc. 4), COJl — B 1,2 paza (p<0,05, puc. 7), karanazu — B 1,5 paza
(p<0,001, puc. 8), a piBerp GSH 3poctas B 6,5 pa3a (p<0,001, puc. 6) no BigHomeHHi 10 10-1060BUX
TBapuH. OTpUMaHi JaHi MO>KHA MOSICHUTH THM, 1110 OPraHi3M MOpPOCAT HE 3a3HaBaB CUJIBHOTO CTPECY




B pe3ysbTaTi T'paMOTHO MPOBEACHOTO BIUTy4EHHS: MOCTaTHbO nopociuii Bik (40 i), TBapuH
3QIMIIAIIA B MAaTOYHMX CTaHKax Oe3 TeperpynyBaHHS 1 TEpPeBEICHHS B HOBI NPUMIILICHHS,
3a0e3meuniiy HeoOX1JHIUMH eJIEMEHTaMH YKUBJICHHSI, CTPECOBI CUTYaIlii 3BeNn 10 MiHIMyMmy [2, 5, 12].

14-a moba micis BiATy4eHHS BiJi CBHHOMATOK B KPOBI TOPOCST XapaKTEPU3Y€ETHCS TOCUTH
CTaOUIbHUMHU TIOKa3HMKAMHU SIK OKCHAALiiHOro cTpecy, Tak i cucreMu AO3. Tak, gk Bxe Oyio
3a3HaueHo, Ha ¢oHi MiHiManbHOI KoHIeHTpanii ThK-aktuBHux npoaykris i KI'b (puc. 1, 3) nHamu
Oyno BcTaHoBIIeHO BHCOKY akTuBHICTH ['TI (B 1,4 pa3za (p<0,001, puc. 4)), COJ (y 1,3 paza (p<0,01,
puc. 7)), xatanasu (B 1,3 pasa (p<0,001, puc. 8)) ta piBenr GSH (y 5,7 paza (p<0,001, puc. 6)),
BiiHOCHO TBapuH 10-mo6oBoro Biky. Lli gaHi MOXyTh CBITUUTH Mpo Te, o B 60-1000BOMY BiIi B
OopraHi3mMi TOpOCAT BITOYBaeThCsl 3aBepiieHHs (opmyBaHHsS OCHOBHMX enemeHTiB CA3 Tta
HOpMaJTi3allis MOKa3HUKIB OKCHAALIWHOTO CTpecy, TOOTO HACTylae CTaH BiIHOCHOI piBHOBAaru i
anantamii. Lleil cTaH € HacmigKOM ONTHMAIbHUX YMOB YTPUMAaHHS Ta JKUBJICHHS TOPOCAT 1 B
KOMIUIEKCI 3 HOPMaJIbHUMM 300TEXHIYHHMHU IOKa3HUKaMH (cepelHbOJO00OBUMHU MPHUPOCTAMU 1
MacoIo TiJia) € CBiTYeHHsIM 100po0yTy TBapuH [3, 8, 12].

BucHoBxku

1. ¥V kpoBi mopocaT g0 25-m000BOro BiKy BCTAHOBJIEHO BHUCOKY KoHIeHTparito THK-
AKTUBHUX TPOIYKTIB, T1IPOMEPEKUCIB JIIMIAIB Ta KapOOHIIBHUX TPyM OLIKIB 1 HU3bKY aKTHUBHICTH
CYNEPOKCHIIUCMYTa3H, TTyTaTIOHTIEPOKCHIA3H, KaTajla3l Ta BMICT BIJIHOBJIGHOTO TUIYTaTIOHY, IO
XapaKTEePHO ISl PO3BUTKY OKCHIAIIIHHOTO CTPECY B OPTraHi3Mi.

2. Y 60-1060BOMY Billi BCTAHOBJICHO 3HM)KEHHS IMPOILECIB BUTbHOPATUKAIBHUX OKUCHEHHS
1 3pocTaHHS AaHTHOKCHJAHTHUX MEXaHi3MiB 3aXHUCTy, IO CBIJYUTh TPO BCTAaHOBIEHHS CTaHY
BITHOCHOT pIBHOBAar# i afanTarlii B OpraHi3mi mopocsr.

IlepcnekTBU MOAAABIIMX JAOCHIIKeHb. [ kpamoro po3ymiHHS — (opMyBaHHS
aJlanTalliiHKIX MPOLECIB B OPraHi3Mi MOPOCAT 10 2-MICSIMHOTO BIKY aKTyaJIbHUMU OyAyTb JOCIHIIPKEHHS
CTaHy IMyHHOI CHCTEMHM B YMOBaxX IHTEHCHBHOI TEXHOJOTii BupolryBaHHs. Onep)kaHi pe3yibTaTd
MOXYTb OyTH BUKOPUCTAHI JJIsl TTiABUILICHHS PE3UCTEHTHOCTI CLIIbCHKOTOCIIOIAPCHKUX TBAPHH.

O. M. Buchko
ANTIOXIDANT SYSTEM OF PIGLETS ORGANISM
Summary

The data about the antioxidant defence system and free radical processes in the piglet’s
organisms during their first and two month from birth have been presented. It has been established high
level of peroxide products (thiobarbituric acid reactive substances, lipid hydroperoxides and
carbonylproteins) and low activities of antioxidant defence indexes (superoxide dismutase, catalase,
glutathione peroxidase and content of reduced glutathione) in the blood of animal to 25-daily age,
reflecting the oxidative stress. Decrease of free radical processes and increase of antioxidant
mechanisms at 14 days after weaning from sows have been observed, which indicate about
completion of the basic elements of antioxidant protection and establishment of relative equilibrium
and adaptation of piglet’s organism.

O. M. byuxo
CUCTEMA AHTUOKCHUJIAHTHOM 3AIIIUTHI OPTAHU3MA ITOPOCST
AHHOTaAUuA4

B cratee npuBeneHBl JaHHBIE O COCTOSHHUM CHUCTEMBI AHTHOKCHJIAHTHOW 3alllUTBl U
CBOOOJHOPAIMKAIBHBIX MIPOIECCOB B OPraHU3Me MOPOCAT Ha MPOTSKEHUU NEPBBIX IBYX MECSLEB
XKU3HU. B KpOBU JKHMBOTHBIX O 25 CYTOYHOTO BO3pacTa YCTAaHOBJEHO BBICOKOE COJAEpKaHHE
npoaykToB nepokcuaanuu (TBK-akTUBHBIX IPOAYKTOB, THAPONEPEKUCEH TUMHUI0B U KapOOHUIIBHBIX
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rpynn  OenkoB) M HU3KYI0  aKTUBHOCTh  TIOKa3aTenel  aHTHMOKCHAAHTHOW  3allMTHI
(cynepokcHIAMCMYTa3bl, KaTanasbl, [NTyTaTUOHMEPOKCHAA3bl U KOHLEHTPAIMIO BOCCTAHOBIEHHOTO
IyTaTHOHA), YTO XapaKTEePU3yeT COCTOSIHUE OKCHAAIMOHHOTrO cTpecca. Ha 14 cyTku mocne orbema
0T cBUHOMATOK (60 CyTOYHBIN BO3pAcCT) YCTAHOBIEHO CHHKEHHUE CBOOOJHOPAAUKAIIBHBIX IPOLIECCOB
" BO3paCTaHUC aHTUOKCUAAHTHBIX MCXAHU3MOB, YTO CBUACTCIILCTBYCT O 3aBCPHICHUN (I)OpMHpOBaHI/ISI
OCHOBHBIX DJIEMEHTOB CHCTEMbl AHTHOKCHUIAHTHOW 3allUThl W HACTYIUIGHHE COCTOSIHUS
OTHOCHUTEJILHOTO PABHOBECHSI U a/IalITAIlUM B OPraHU3ME MOPOCHT.
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