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B pabore ommcaH mpouecc pa3BUTHS OKHCIMTEIBHOIO CTpecca,
BOZHHMKAIOIIMA B OpPraHM3ME JKUBOTHBIX M YEJIOBEKAa BCJIEICTBHE
AKTUBU3ALMH OKUCIMTENIBHBIX PEAKUUH € y4acTHEM aKTHBHHUX (opM
KUCIIOpOJa TpU  HapyIICHHMH TroMeocTasa. IIpuBeeHBI OCHOBHBIC
MEXaHU3MBI JCHCTBUS CBOOOIHBIX PAJUKAJIOB, IIEPCUHCIICHB OCHOBHbIC
THITBl AKTUBHBIX (DOPM KHCIIOPOJA M MX BIHSHHS Ha OHOXMMHYCCKHUC
nporeccsl. OXapakTepn30BaHBl OCHOBHBIC THUITBI AHTHOKCHIAHTHUX
CHCTEM 3alllUThl OpPraHW3Ma, OCHOBHbIE (EPMEHTHI STOH 3alUTHI
OpraHu3Ma — CyHNEepOKCHIJIMCMYTa3a, Karaja3a, CHCTeMa IJTyTaTHOHA.
JlanpHelilne HMcciieqoBaHusl B 3TOH oOnacTé OyayT HampaBiieHbl Ha
NPAKTHYECKOE H3YYeHHE BIMSHUS OKHCIMTEIBHOTO CTpecca Ha
OMOXMMHYECKHUE TI0Ka3aTeIl HHBA3HOHHBIX OPIaHU3MOB.

Oxcuoamugnulii cmpecc, akmugHwle GopmMbvl KUCIOPOOd, c80600HbIe

paoukanvl, nepexucHoe OKUCTIeHUe JUNUO08, cucmembvl
AHMUOKCUOAHMHOU  3AUUCTIBL,  CYNEPOKCUOOUCMYMA3A, — KAmanasd,
2IYMAamuoH.

B ocramHi pokm Bce Ounplie yBarm ITOCHITHUKIB BHUKIHKAE
mpobjeMa OKCHAATHBHOTO CTPECy, IO PO3BUBAETHCS B OPTaHi3Mi
TBapUH Ta JIIOJUHU B XOMl aKTHBI3aIlii OKUCHUX PEAKI[iil 3a yd4acTro
aktTuBHUX (popm kmcHIO (ADPK) mpm mopymieHHI  CHCTEMHU
MIPOOKCUTaHTHO-aHTHOKCHAAHTHOTO ToMmeocTasy [1, 4, 7, 11, 14, 15,
17, 18, 21, 22, 27]. 3rigHo 3 JaHUMU 1 JTyMKOIO sy BUYCHHX [2, 4, 7,
11, 30, 35, 39], B ocHOBiI 0araThbOX BaXXKHX IaTOJIOTIYHMX CTaHIB
JIeKUTH caMe TIPOIIEC PO3BUTKY OKCHIATHBHOTO cTpecy. OKCHAaTHBHUI
cTpec — Ie cTaH, npu skomy ytBopeHHs A®K mnepeBaxae Haj
mporecaM X 3HEIIKO/PKEHHS, B pe3yJbTaTl YOoro BiJ0OYBa€eThCs
MOPYIIEHHS OCHOBHUX JKUTTEBO BAXKITUBUX MpoIieciB [24, 29, 35].

VY cydacHili ekonorii JOCHTh aKTyadbHHUM TIOCTa€ THTAHHSI
BUBYCHHS Ta OI[IHKA TMOTCHIialy aJanTalliiHuX MOXKJIMBOCTEH
IHBa31fHUX OpraHi3MiB y HOBOMY JUIS HUX cepemoBuii. [y omiHKu
JKUTTETISUTPHOCTI Ta €KOJIOTIYHUX (PYHKINA 1HBa3iiHUX BHIIB, OKPIM
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KJIACUYHUX  BHMJOBUX 1  MONYJAIIAHMX  JOCHIJKCHb, MOXKHA
3alpoTOHYBaTH 3/iHCHIOBATH OlOXIMIYHY OIIIHKY CTpPECOCTIMKOCTI
IHBa3IMHUX BUMIIB. AJDKE CTPECOCTIHKICTh MOXXHA PO3TJISAATH 5K
OCHOBHY pEakIlil0 OpraHi3My Ha 3MiHH CTaJuX KOMIIOHCHTIB
30BHIIIHBOTO  cepepoBumia. OTpuMmani  pe3yiabTaTH  HaJaayTh
MOJKJIUBICTh 3pOOUTH OLNBII SKICHWWA MPOTHO3 MO0 aJanTalliiftHuX
MOJKJIMBOCTEH 1HBA31HOTO BUAY, €KOJIOTIYHUX (PYHKIINA Ta MPOMIXKKY
yacy 3a SKAH BIH 3MOXE IX BHKOHYBaTH B HOBHX sl cebe
EKOCHCTEMAaX.

[laToreHe3s cTpecopHUX TIONIKO/DKCHb, SIK BiIOMO, TICHO
MOB’sI3aHUI 3 aKTHBAIIEIO TMPOIECIB BITbHOPAJIUKAIBHOTO OKHCHEHHS
[2, 11, 18]. )KuBi cMCTeMHU CTHUKAIOTHCS 3 PI3HUMH CTPECaMH B MPOLIECI
iX TOCTIIHOI B3aeMOJIii 3 HABKOJUIIHIM cepepoBuiiem [15, 19, 27, 29,
37]. Ilix BIUIIMBOM WIKiUTMBUX YWHHUKIB (BaXXKi METaJH, TOKCHYHI
PEUOBHHHU) B OpraHi3Mi BHHHMKA€ OKCHJIATHBHHUH CTPEC, 3YMOBJICHUIl
nucOamaHCcOM aHTHOKCHIAHTHOI cuctemMu 3axucry. llpm 1pomy
MOCHITIOIOTHCSL TIPOIecH MepokcuaHoro okucHenHs mimigiB ([1OJI) Ta
MopyLIyeTsesi MeTaboii3M [9]. EKoJIoriyHO 1HAYKOBaHI CTPECH 4acTo
3/1aTHI aKTUBYBAaTH BUPOOHUIITBO €HIOTCHHUX aKTUBHHUX (POPM KHCHIO,
OUTBIIICTh 3 SKUX TEHEPYIOThCS SIK MOOIYHI MPOAYKTH TKAHHUHHOTO
nuxaHasa. OTKe, TOCTIMHWUN BIUTHB CTPECOBUX (PAKTOPIB MOXKE
nocwmioBatn ADK-omocepenkoBane OKHCHE TOMIKOMKCHHS. Benmmka
KUIBKICTh CLTBCHKOTOCIIOAAPCHKUX 1 TIPOMHCIIOBHX BiJIXOIB OTPAILISE
JI0 HaBKOJIMIITHHOTO CEPEIOBUIIA i, B CBOIO 4Yepry, IiIXOILUTIOKYNCH
pPI3HUMH OpTaHi3MaM{ BUKIWKAE iX MHOXHWHHI 3MiHH. JleXTO 3 HHUX
0e3mocepeTHLO MOCUITIOE YTBOPSHHSI aKTUBHUX (JOPM KHCHIO, B TOW 4ac
SIK 1HII JIiFOTH OTIOCEPEIKOBAHO, HANPUKIIAJ, NMUIIXOM 3B'SI3yBaHHS 3
KIITHHHAMH TiOJIAaMW 1 3HW)KEHHSM aHTHOKCHIAHTHOTO MOTEHITialy.
Ane 9iTKUX JOCHTIKeHb MO0 BUBYCHHS aIallTAIliifHIX MOKIUBOCTEH
IHBa31MHUX BUJIIB Mal)Ke HE MPOBOJUTHLCS. TOMY, IOCHTh aKTyaJlbHUM
MOCTa€ THUTAHHA BHWBUYEHHS CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy
Oprafi3MiB 3a PO3BUTKY OKCHIATHBHOTO CTPECY.

3a HOPMaJIbHUX ¢izionoriyHux YMOB piBHOBaXHI
koHueHTpanii ADK, noaibHO 10 iHIIKMX MapaMeTpiB, TiATPUMYIOTHCS Y
BINMOBIMHUX Mexax [24, 29, 35]. Ane, mnepeBaxHa OLIBIIICTH
iHdopmartii mpo ADK Ha cboroaHi MOB’s3aHa 3 IXHHOIO IIIKiIJIHBOIO
Ji€r0 Ha OSKMBI opraHi3aMu. Tak, BiIOMO, MmO Yy IiJABUIIECHUX
KoHTeHTpaIisx ADK cpHYnHSIOTh MONIKO/HKYIOUNH BILTUB, TIEPI 3a
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BCe, Ha KIITHHHI MeMOpaH#, iHiitowTe nporecu [10J1, 3aiiicHIOIOTH
OKHCHY Mozaudikallito OIKIB Ta HyKJICTHOBUX KUCJIOT, BUKIMKAIOYH B
HUX JeCTPYKTUBHI nopyuenHs [23]. YrBopenus ADK npuszBoauts 10
KacKajJy B3a€MOIIOB’sI3aHUX PEaKIliid, y pe3yibTaTi sSKUX 3’ SBISIOTHCS

me OUIbIl peakIifHO3/MaTHI IHTepMeiaTh W MOJIGKYJIM — BUIbHI
panukanu [34]. B HOpMi oOmaBa mporecu — YTBOPEHHS 1 Jerpajariis
A®K in vivo — pobpe 30amancoBani. KoHIeHTpallisi BiIBbHHX

paaMKaiiB, SKi TEHEPYIOThCA B IMpOLECi MeTadosi3My, MOXKE
Hi/IBUIIYBAaTHCh y BHIIAJIKy HEAOCTATHHOI aKTUBHOCTI KOMIICHCYIOUHX
AQHTHOKUCHIOBAJbHUX CHUCTEM, W10 HPU3BOIUTH IO 3POCTaHHA
OKHMCHIOBAJILHOTO ITOIIKOKEHHS JIIITITiB, OKHCHEHHIO JEIKHUX OLIKOBUX
IPpyI, MOMIKO/KEHHIO HYKJIETHOBUX KHCIIOT Ta iHaKTHBALil ()epMEHTIB
[23]. BiAmoBigHO cydYacHUM KOHIICMIISAM, IIKiAJIMBA Jisl BIUIBHHUX
panuKamiB = peani3yeTbcs 3aBASKM HACTYIHUM  MexaHi3MaM: 1)
MOMIKO/UKEHHS ~ BHYTPIIIHBOKIITUHHUX CTPYKTYp, IO BeIe [0
MOPYILICHHS iX HOpPMalbHOro (YHKUIOHYBaHHS; 2) po30allaHCyBaHHS
3aXMCHUX CUCTEM; 3) MOPYIIEHHS MPOLECiB pernapaii Ta eaiMiHyBaHHs
[18, 22].

Jo maitbimem BimomMux ADK BigHOCATH: CynepoOKCHIHUN aHIOH-
panukan (°O, ), mepokcun BoxHio (H,0,), rigpoKcuiabHUN pagukain
(*OH) Tta cuurmernuii xucens ('O,) [7, 30, 35, 37]. Bimmosizp
opranizamy Ha gito ADPK 3amexuTs Bim HOTO THITy, KOHIICHTpAIIIi,
JIoKaTizamii Ta B3a€MOJII1 3 iHIIUMU MoJieKyJiaMu. J[aHul mporec Moxke
BIJJPI3HATHUCS y PI3HUX BHU[IB OpPraHi3MiB Ha Pi3HUX CTaIisX PO3BUTKY, a
TaKOX y BHIB, SIKi TTOTIEPEIHBO 3a3HAIH 1ii cTpecy [29].

A®K, MaiouMm BHCOKY peakliifiHy 3JaTHICTb, € TOTCHLIHHO
HEOE3MeUYHUMH JUIsl OpPTraHi3MiB, a OTXKe, XXUBI ICTOTH B TIpOIleci
€BOIONIi BHUPOOWIIM CKJIagHYy 1 UITKO pEryJbOBaHYy CHCTEMY
nerokcukarii A®K. VY ¢izionoriunux ymoBax yrBopeHHs ADK
CTPUMYETbCS. HAa HHU3BKOMY pIiBHI CHCTEMOIO (EpPMEHTATHBHUX Ta
He()epMEHTATUBHUX aHTHOKCHAaHTiB. [lepeBumiennst mpoaykiii ADK
BHACHIIOK TMIiJABUIIEHHS iX YTBOpEHHS a00 BHCHAXEHHS CHCTEM
AHTHOKCHJIAHTHOT'O 3aXHCTY CYIPOBOKYETbCSI CamMe PO3BUTKOM
okcugatuBHoro ctpecy [1-5]. Ipouecu IIOJI, sk Bke 3a3Hayanocs
BUIE, € OJHICI0 3 TEepIINX Ta HAHOUTBII MOOITHHUX CKIIaJOBHX
afanTaniifHoi mepe0yI0BH OpraHizMy 3a [ii eKCTpeMaIbHIX YHHHHUKIB
[12]. Tlpm B3aemonii 3 OinkoBumu Monekydamu ADK Tta iHmi
NPOOKCHIAHTH MOXYTh TIPH3BECTH JI0: OKHCHEHHS KiHIIEBHX
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aMIHOKHCIIOTHUX 3aJIMIIKiB, HANPHKIAA TIOJOBUX TPYyN ILHUCTEiHY;
dbopMyBaHHS AHMCYIbQIIHUX MICTKIB BCEPEJMHI MOJEKYNIH; TiON-
MUCYIbGITHIX 3MiH, IO MPU3BOAATH JO YTBOPEHHS a00 pyHHYBaHHS
MDKMOJICKYJISIPHUX  JUCYIbQIIHAX 3B'SI3KiB; 3IIUBAHHS OUIKY; 10HH
3ai3a i MiJli MOXKyTh cripuauHUTH yTBopeHHs: OH panukaiiB y peaxiiii
deHTOHA, IO MOXKE CIPHATH NECTPYKIii OiNKa, 3 HACTYIHOIO HOTO
MTOBHOIO JieTpanariero [34].

30KkpeMa BiJIOMO, IO ITiJ] BIUIMBOM EGKCTpeMalbHUX (PaKTOpiB B
oprasi3mi BiJIOyBa€ThCS aKTHBAIlisl OKMCHO-BITHOBHUX TporeciB [12].
[nrencudikauis peakuiil BTbHO-paIuKaIbHOIO OKMCHEHHS IPU3BOIUTD
JI0 aKTHBaLlii Pi3HUX (OPM 3aXUCTY KIITHH BiJ KHUCHIO — CHCTEM
AHTHOKCHJJAHTHOTO 3aXMCTy KJIiTHH. IX TOAiNAOTH HAa (DepMEHTaTHBHI
Ta HedepMmeHTaTHBHI  aHTHOKcHaaHTHI cuctemu (AOC). o
HepepmentatuBHOI AOC BiZHOCATH HU3BKOMOJEKYJISIPHI CIIOJIYKH,
OlomoyiMepr Ta HAJAMOJIEKYJISAPHI CTPYKTYPH, IO IHEPEIIKOHKAIOThH
YTBOPEHHIO BUIBHUX PaJAMKaIiB 1 MAIOTh BUCOKY IIBUAKICTb B3a€MOZIT 3
A®DK. Hedepmenratusaa AOC Bkimoyae pizHi 3a XiIMIYHOIO OYZOBOIO
Ta BIIACTUBOCTSIMU CIOJIYKH, 1O SKHX BIIHOCSTH AaHTHOKCHIAHTHI
(dhepMeHTH MITOXOHAPIA 1 MUTO30JI0 KIITHH (pO3YWHHI 1 MeMOpaHo-
acouiiioBani),  ¢epmMeHTH  KpOBi, KHpPO- 1  BOJOPO3YMHHI
AHTUOKCHUIAHTH, TIOJOBI CIOJMYKH, METAJIOTIOHETHH, a TaKOX
pemnapaThBHI CUCTEMHU, IO PYHKITIOHYIOTh KOOPAMHOBAHO [8, 39].

OCHOBHI aHTHOKCHIAHTHI (PEPMEHTH — CYNEPOKCHIAMCMYTa3a
(COM) 1 xaramaza. depment cynepokcugaucmyraza, COJ, (Kd
1.15.1.1) kaTtami3ye peakIlito IUCMyTaIlii CyepoOKCHIHOTO pagukana (
‘05, sKuit MOXe BCTYMATH y XiMi4HY B3aEMOJIIO SIK OKUCHIOBAY, TaK i
BiHOBHHK [6, 13, 14]. V KIiTHHI 3HAXOJUTHCS HE3HAYHA KiIBKICTh
cynepokcumy (10"°-10"" M), dizionoriuna pons sKoro mos’s3ana 3
y4acTI0O Yy pI3HOMaHITHUX OIOJOTIYHMX TIpoIlecax: IMiHOIMTO3I,
mudepenmnianii, Garonurosi, crepMaToreHesi, peryisiii TPOHUKHOCTI
MeMOpaHu, MeXaHi3Mi 30py, HepBOBOro 30ymKeHH: 1 T. iH. [13, 26, 38].
€ MiTOXOH/IpiallbHa, NWTO30JhHA Ta ekcrpanemromsapHa COJ[ [31].
Hati6inein po3noscropkeHo0 Gopmoto € Cu, Zn-CO/l, 1110 npucyTHs B
muTo3omi, a Mn-COJl — y MemOpaHaXx i MaTpuKCi MITOXOHApIH.
Cunepricrom COJl y xmituai € kartamaza (K@ 1.11.1.6), mio
MEepemKoKae HAKONMYEHIO MPOAYKTY  CYNEPOKCHAIUCMYTA3HOL
peakuii — nepexucy BogHio (H,0,), inridiTopy COJL [20, 30, 31, 38].
Mix aktuBHicTIO Katana3u i CO/] BusiBIeHa BenHKa CTYIiHb KOPETSIIii,
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JI0 TOrO K KaTaJaiTHYHAa aKTHUBHICTh Karajasu, 1o Mmae, sk i COJl, B
AKTUBHOMY IIGHTPI 10HM [MHKY, Yy KIITHHI JOCUTH BHUCOKa [38].
Ockinbku COJI yrumizye ‘O, 3 yrBopenHsM H,0,, BaxiuBuM [yist
YKUTTE3ATHOCTI KIIITHHU BHUSBISAEThCS OayiaHc MK akTuBHICTIO CO/] 1
¢dbepmenTiB, 110 pyiHytoTh H,O,. Katanasa MiCTHTBCS B IEPOKCHCOMAX.
Bignosnenuit riyration (GSH) € ronoBHuM (akToOpoM MiATpUMAaHHS
BHYTPIITHBOKIIITHHHOTO ~ PEJOKC-TOMEOCTa’y, BiH Oe3locepeHbO
inakTuBye A®K i ¢yHkmionye sk kodaktop i kocyocrpar GSH-
3ajeKHUX (epMeHTiB; npu upomy BMmicT GSH cranoButh 95 % Bix
3arajibHOi KUIBKOCTI HU3bKOMOJIGKYJSIDHUX TiONiB KIiTUHH [25].
Busnauenns konueHrpaiii GSH HeoOXigqHO TOMY, 1110 BiH € OCHOBHUM
koMmroHeHToM AOC, sKkuH HIBHIKO MOOLTI3Y€ThCS MPHU IIiABHIICHHI
BMICTY HEPOKCHIIB Ta BIJHOBIIIOE iX y peakiii, 10 CYyIpOBOIKYETHCS
YTBOpEHHsIM OKHcHeHoro riyTationy (GSSG), sikuii € TOKCHYHUM ISt
KIiTaHY [26]. Y HOopMaiibHOMY (hi3iojoridHoOMy cTaHi KijabKicTh GSSG
He mepeBuirye 1 % Binm kximbkocti GSH [36]. I'pyma depmenTis:
rnytationpeaykrasa (I'P; K.d. 1.6.4.2), rayrarionnepokcunasza (I'T1;
K.®. 1.11.1.9) i ruyrarion-S-tpancdepaza (I'ST; Kd 2.5.1.18) —
NIe3aKTUBYIOTh BHYTPINTHROKIITHHHI BUITRHI pagukamu [33]. Tak,
riayraTioHnepokcuaasa poskinanae H,O, 1o Bomu y B3a€MO3B’SI3KYy 3
OKHCHEHHSM TUIyTaTioHy [36], TayTaTioHpemyKTasa — KaTalli3ye
BigHoBenHs GSSG 1m0 GSH 3a paxymok HAJIOH+H', sxwii €
JOHOpOM TpoTOHIB. Taka pereHepamis TJyTaTioHy 3MEHIIYE
HEOOXI1THICTh HOT0 CHHTE3Y de novo.

Jpyry JmiHIIO aHTHOKCHIAHTHOTO  3aXHCTy  YTBOPIOIOTH
minomitnaHi GepmenTH (mimasu # ¢ocdominazu), SKi 3aXOMITIOIOTH 1
CHOpUSIIOTh BUAAJICHHIO 3 JIHiIHOrO Oimlapy OKHCHEHUX IKHPHHX
KHCIIOT, M0 OOpWBAaE JAHITIOTOBI peakilii JmiHOT TepOoKCHaaIii;
MPOTEONITHYHI (PePMEHTH, SIKi TPUCKOPIOIOTH JIETPAAaIlif0 OKUCHEHUX
OinkiB. CtpecoBi Oinku (OIIKM TEIUIOBOTO IIOKY) BiJHOBIIOIOTH
HOpPMaJIbHY KOH(OpMALIl0 YacTKOBO OKHMCHEHHX, JIEHAaTypOBAHUX
OIMKIB 1 MPHUCKOPIOIOTH JIETPAJAIlif0 TJIMOOKO 3MiHEHHX OLIKIB.
depMeHTH penapaTMBHUX CHCTEM KIITHHH JIKBIAYIOTH YIIKOKCHHS
crpyktypu JIHK. Koxen 3 kommoneHTiB AO3 HeoOXiTHUN IS
BUKOHAHHS CBO€i, TPUTAaMaHHOI TUTBKM HOMY OQYHKII Ha pI3HAX
CTaIisIX TPOIECY OKMUCHEHHS. YCi Il YUCIeHHI KOMIIOHEHTH KIIITHHHU
CcTBOpIOKOTh ckiagHy AOC, mo B3aeMOJiOTh MiK €000 1 B
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CYKYITHOCTi 3a0e3MeuyroTh MIATPUMKY 1 30epekeHHs ToMeocTasy B
yYMOBax Jiii CTpecopiB pi3HOI TPUPOJIH.

OT1xe, OKCHIATUBHUI CTPEC MOXKE PO3BHBATHCS i BILTHBOM
eKCTpeMabHUX (DaKTOPIB PI3HOMAHITHOI MPHPOAM, IO BKIOYAIOThH
XiMiuHe 3a0pyJHCHHS HAaBKOJMIIHBOIO CEPEIOBHINA, I1OHI3yIOUYe Ta
IHIOIT BUAM ONPOMIHEHHS, TaKi €HJ0- Ta eK30TeHHI (akTopu 5K
TiMOKCisl, BIUIMB KCEHOOIOTHKIB, i NEAKHX JIKapChKHUX Iperaparis,
3amajibHi npouecu [22, 27, 30, 35, 37, 39].

I'enepartist pagukaniB y KIITHHI BU3HAYAETHCS 11 METaOOIIYHOIO
aKTHBHICTIO, KOHIICHTPAII€I0 KUCHIO, PIBHEM KIIITHHHHUX BiJHOBHUKIB
TOmo. Y 3B’SI3Ky 3 MPOOJIEMOI0 OKCHAATHBHOTO CTPECY BaXKJIMBO
3pO3yMITH HE TUIBKM MEXaHI3MH TiMEePHpPOAYKIii aKTHBHHX (BOopM
KHCHIO y PI3HUX TUNAax KIITHH OpraHi3amy, a W XapakTep peryJssmii
KIITHHHOTO MeTabosli3My B JaHMX YyMOBax pO3BUTKY CTpecy,
(GopMyBaHHS 3aXMCHHMX pEaKIliii, 10 CIPSIMOBaHI Ha 3HEIIKO/HKCHHS
¢akTopa-30yAHUKA CTpecy, MOOLNI3aLil0 CUCTEM aHTHOKCHIAHTHOTO
3aXUCTy Ta METa0OJIYHMX TUIAXiB, IO BEIyTh JIO BiJIHOBJICHHS
romeocrasy [17, 18, 21, 22].

3aramom ke TIOPYIIeHHs PIBHOBArd MK aHTHOKCHIAHTaMH, IO
MICTATBCS B OUIBIININA KITBKOCTI, HIX 1€ MOTPIOHO JUIsi BUKOHAHHS
OlomoriuHuX (PyHKIIIH, 1 BUCOKOPEAKITIHHUMI YaCTHHKAMH CTIPUIHHIOE
AHTUOKCHUIAHT-IHIYKOBAaHUN CTpeC, OJHUM 13 HaIHHUX TIUIAXiB
00poTbOM 3 SKUM € 30UTbIIECHHS EHJOr€HHOI'O AaHTHOKCHIAHTHOTO
3aXHCTY.

TakuMm YHHOM, BHWBYCHHS MEXaHI3MIB OKHCHOTO CTpecCy €
aKTyaJIbHOKO ~ TPOOJIEeMOI0  OIOXIMIYHHMX  JIOCHIJDKeHb,  OCKUIBKH
qucOalaHC OKHCHOTO MeTabolli3My € BaKIMBOIO JIAHKOIO y TIpoleci
azanTarii opra”i3MiB 0 HOBHX yMOB iCHyBaHH:S. 3MIHH TOMEOCTa3y
oprafizaMy 3a0e3lmeuyloTbCcs 32 pPaxyHOK BPIBHOBKEHOCTI MiX
(depMeHTaTHBHUMHU Ta He()EpPMEHTATUBHHMH CHUCTEMaMH TeHepaii
aKTUBHUX (OpPM OKCHIeHy Ta cucremMamu ix emimiHamii. Ilpum
MOPYIIEHH] MPOOKCHUIAHTHO-aHTHOKCHIAHTHOI PIBHOBaru B OpraHi3Mi
PO3BHUBAETHCS OKCUAATUBHUIN CTpeC, SKUH MOXKHA PO3IIISAATH K OJTUH
13 KIII040BHX (PakTOpiB POpMyBaHHS 3arajibHOIO aJaNTAIii{HOTO PiBHA
Oprafi3MiB 0 HOBHX YMOB icHyBaHHS. ToMy, HOCTIKEHHS aKTHBHOCTI
cuctemun AQO3 BUCTymae IHAWKATOPOM (YHKIIOHATBHOTO CTaHYy
OpraHiaMy, a TakoX J03BOJUTH OLIHUTH PiBEHb BIUIMBY THX YH 1HIIUX
(aKkTOpiB HABKOJIMIIHBOTO CEPEIOBHUIIA.
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During the last years more attention of researchers is dedicated to
the problem of oxidative stress. Oxidative stress develops in the body
of animals and humans during activation of oxidative reactions
involving reactive oxygen species (ROS) under the violation of system
of homeostasis. Oxidative stress is a process, during which the
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formation of the ROS dominates the process of it utilization, this causes
violations of basic vital processes.

As known, pathogenesis of stress damages is closely related with
the activation of processes of free radical oxidation. Living systems
react to different stresses in their constant interaction with the
environment. Under the influence of harmful factors (heavy metals,
toxic substances) the oxidative stress, caused by an imbalance of
antioxidant protection system in the body, is develop. During this
process lipid peroxidation (LPO) is intensified and metabolism is
disrupted. Environmentally induced stresses are often able to activate
the endogenous production of reactive oxygen species, most of which
are generated as byproducts of tissue respiration.

Thus, the constant influence of stress factors can increase the
ROS-mediated oxidative damage. Under normal physiological
conditions, the equal concentration of ROS, like the other parameters
are kept in the relevant range. However today, the vast majority of
scientifical data about ROS related to their harmful effect on living
organisms. So, it’s known that higher concentrations of ROS carry
damaging impact, primarily on cell membranes, initiate lipid
peroxidation processes, make oxidative modifications of proteins and
nucleic acids, causing destructive violations. The formation of ROS
leads to a cascade of interrelated reactions, as a results more reactive
intermediates and molecules — free radicals — appear. According to the
modern concepts, the damaging effect of free radicals is implemented
through the following mechanisms: 1) injury of internal cell structures
that leads to the disruption of their normal functioning; 2) unbalanced
protection systems; 3) deviation of repair processes and elimination.

The intensification of reactions of free radical oxidation leads to
the activation of various forms of cell’s protection from oxygen by
activation of antioxidant systems of cells. They are divided to
enzymatic and non-enzymatic antioxidant system (AOS).

The main antioxidant enzymes are superoxide dismutase (SOD)
and catalase. The SOD enzyme catalyzes the reaction of dismutation of
superoxide radical ('O,’), which can react in chemical interaction both
as an oxidant or a reducing agent. The synergist of SOD in the cell is
catalase, which prevents savings of product of superoxide dismutase
reaction — hydrogen peroxide (H,O,) — an inhibitor of SOD. Reduced
glutathione (GSH) is a major factor of maintenance of intracellular
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redox homeostasis that directly inactivates ROS and functions as a
cofactor and co-substrate of GSH-dependent enzymes.

Each of AOS components is required to complete inherent only
to it functions during various stages of oxidation. All of these different
components create the complex cell’s AOS. They interact and combine
to provide the support and maintaine homeostasis during actions of
different nature stressors.

In connection with the problem of oxidative stress, it is important
to understand not only the mechanism of overproduction of reactive
oxygen species in different types of cells, but also the nature of the
regulation of cellular metabolism in conditions of stress development,
formation of protective reaction that can neutralize the causative factor
of stress, mobilization of antioxidant and metabolic pathways leading to
the renovation of homeostasis.



