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BeepneHune

B naTtoreHe3e 60/bLIMHCTBA 3ab0s1e-
BaHMI BaXHOE€ MEeCTO 3aHMMaloT MpPouec-
Cbl CBOOOAHOpPAAMKANbHOIO OKUCNEHUS
(CPO), kak npaBwuio, peannsyoLlerocs rno
MeXaHN3My NEPEKNCHOIO OKUCNEHUS NINNU-
noB (MOJ1). CoBpeMEHHbIN YENOBEK XUBET
n paboTaeT B YC/OBUSAX HEMPEPLIBHOMO
KOHTaKTa C OKUCIUTENSAMUN OKpPYXaloLLen
cpenpl: OTX0Abl NPOM3BOACTBA, 3arpaA3H4-
OLLME NOYBY, BOAOY, BO3OYX; CUHTETUYECKME
cTabunuaaTopsl, 3aryctuTtenu, apomMmarmnaa-
TOpPbI, coAepXallmecs B NpoaykTax nmta-
HUS; NEeKapCTBEHHbIe nMpenapartbl, cpen-
cTBa ObITOBOM XMuK. CyLeCTBYET MHOXE-
CTBO pabOT, NOCBSALLUEHHbIX N3YyYEeHUID CO-
CTOSIHUS PU3NOJIOrMHECKON aHTUOKCUOaH-
THOM 3awwmTbl 1 npoueccos MOJI B opra-
HU3ME, MHULIMMPYEMBbIX, Yalle BCEro, NnMbo
CBOOOOHBLIMM pagvikanamm KMCcnopoaa Bo3-
ayxa (-02%,’02, <-OH), nnb6o cBoOOAHLIMU
pagukanamm aHO0reHHOro NPOUCXOXAEHNS
(-0*,°0? +0OH, H,0,, NO* 1 gp.) [1, 2, 3].
B 10 e BpeMms, noa, BO3AENCTBUEM HeDNa-
rONpPUATHbLIX PaKTOPOB OKpYyXaloLen cpe-
Obl, BELWECTB C NPOOKCUAAHTHBIMW CBOWN-
CTBaMW, KCEHOONOTUKOB—OKUCNUTENEN, B
4YaCTHOCTW, BO3MOXHA MHTEHCUdUKaLUS
MOJ1 B opraHname cBOOOAHLIMM paavikana-
MW 3K30MEeHHOr0 MPOUCXOXOEHUS.

TpaoMuMOHHO pasBUTUE 1 JUHaAMKKa
3TUX NPOLLECCOB OLLEHNBAETCH NO CKOPOC-
TN N KONMYECTBY 06pa30BaHNA KOHEYHbIX
NPOAOYKTOB OKUCNEHUs (MasioOHOBOro Auv-
anbaernna, MeHoBbIX KOHbIOraTtoB, OCHO-
BaHui LLndpda), n akTMBHOCTM BUOAHTMOK-
CUOAHTOB B KPOBW (ryTaTUMOH3aBUCUMbIX

depMeHTOoB, cynepokcuaaucmyTadel CO n
ap.) [4, 5]. OgHako cocTosiHME npoLecca
CcBOOOOHOPAANKANIBHOIO OKUCIEHUSA U CU-
CTEMbI AHTUOKCUAAHTHOM 3awunTbl (AO3)
opraHm3ma Ha aTanax NnocTynfaeHuns (>keny-
OOYHO-KULIEYHbIN TpakT), TpaHcnopTa
(KpoBb), HeEWTpanu3auns (NeYeHb) 1 BbIBE-
OeHns (MoYKmM) KCEHOBMOTMKOB—OKMCINTE-
el oCcTalTCH HEBBLISCHEHHbLIMMU,

Tak, MOBEPXHOCTb XeNyA0o4HO-KMLLIEeY-
HOro TpakTa BbIMOJHAET poJjib bapbepa,
NMPOTUBOAENCTBYIOLLEINO MPOHUKHOBEHMIO
KCEHOOMOTMKA BO BHYTPEHHIOO cpeay. Yxe
C MOMEHTa NOCTYMJIEHNA B POTOBYIO MO-
JIOCTb BO3OENCTBME OKNCINTENSa BDNOKNpYy-
€TCH aHTUMOKCUOAHTaMU CAOHbI U CIIN3UC-
TOo obonoykn. MiccnemoBaHus rnokasarte-
nen aHTUOKCUAAHTHOW O0BEeCnevYeHHOCTH
TKaHM NMapogoHTa CBMOETENbCTBYIOT O Ha-
JIN4YNU OCHOBHBIX aHTUPaAUKabHbIX KOMMO-
HeHTOoB Lenn AO3. Ocoboe 3Ha4YeHME nMe-
I0OT KaTanasa, ackopbuHoBasa kucnorta u
onodpnaBoHoOUAbI, NPU X HEQOCTATOYHOC-
T HAONOaeTCcs pa3BuTre OeCTPYKTUBHbBIX
M3MeEHEHNI, 00YCNOBNEHHbLIX NpoLeccamMu
CPO [6, 7]. CnioHa Takxe obnagaeT 3aLlnT-
HbIMW CBOMCTBaMM BGnarogaps Hananyumio
MYLMHOB (MMKONPOTENLOB), KOHUEHTPUPY-
IOLLMXCS HA MOBEPXHOCTU CIN3UCTON 000-
NI04KN U NpeaynpexaanLwmx ee BbiCbixa-
HMe, a Takxke BpedHOe BO3OeNCTBME BHe-
LWWHNX XUMMNYECKMX U DU3NYECKNX pasgpa-
xutenen. CnioHHOW CEKPET COAEPXUT Ta-
Kne aHTUOKCMAaHThl, KakK nepokcmaasa,
naktodpeppuH [8].

CyuiecTByeT uenbin psg MeTogoB on-
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peneneHns nokasarener ceoboaHO-pagm-
KalbHbIX MPOLECCOB B CJIIOHE, TakmMX Kak
KOHLEHTpaunn rmaponepekncein u ManoHo-
Boro gnanbgervnga (MOA), cynepokcunannc-
MyTa3sbl, 06LLAsS aHTUOKNUCINTENbHAS aKTUB-
HOCTb CMELLAHHONM COHbI 1 ap. [9].

CnioHa aBnsieTcs 6UoXMAKOCTbIO, 04~
HOW 13 MepPBbIX KOHTAKTUPYIOLWNX C BHELU-
Hen cpepon. OHa 3aHMMaEeT NorpaHUYHoe
MONOXEHNE MEXAY OKpYyXaloLlen cpenom m
BHYTPEHHEN CUCTEMOW OpraHn3ma 4enose-
Ka. Mexay C/OHOMN 1 nnasmMon KpoBU Cy-
LLEeCTBYET TEeCHbI1 MeTaboNMNYEeCKNIA KOH-
TakT, BCneacTeme obMeHa pasfinyHbiMm CO-
eanHeHnaMn. Noatomy BbiSIBJIEHME KOppPe-
NAUMOHHON 3aBMCMMOCTU MEXY CJIIOHOM n
naa3mon KPoBM MO MHOTUM BUMOXMMUYEC-
KM rokasaTesiaiM B HOpMe U Mpun passnny-
HbIX MATONOMMYECKMX COCTOSAHUAX ABNSET-
csl HeoOXO0AMMOWN M NMepCcrneKTUBHOW 3aa-
yel. YCTaHOBIIEHO, YTO NPU Pa3HbIX 3MOLM-
OHasbHbIX COCTOSIHUAX Y NOOEN KOppens-
LIMOHHAdA 3aBMCUMOCTb 4 rnokasartesien (Bbl-
coTa ObICTpPOW BCNbIWKN Fe2 -nHpoyunpye-
MOW XEMUIIOMUHECLEHLMN, CYMMAPHOW
nepokcuaasHom akTUBHOCTU, COOEPXKaHUS
MasioHOBOro avanbaernaa u obuiero 6en-
Ka) C/oHbl U MaasMbl KPOBU UMEET OOHO-
HanpasieHHbIN xapakTtep. Npn HopmMab-
HOM 3MOLMOHaIbHOM COCTOSIHUM TaKXe Bbl-
SIBIEHbI NMONIOXMNTENIbHbIE OOCTOBEPHbIE
KOoppensauun no BCEM BblLLENEPEeYNCeH-
HbIM nokasatenam [10].

[eHepauns akTUBHbIX OPM KNCITOPO-
Ja B TKaHAX B HOpME UHAYUMPYET CUHTES3
3aWNTHBIX CNCTEM: aHTUOKCMOAHTOB 1 AOP.
MPOTEKTOPHbLIX cuctemM. Bcnenocrteme pas-
JINYHBIX OTAar4yarowmnx GakTopoB cucTtema
AHTMOKCUOAHTHOMN 3aLUUTbl CTAHOBUTCS He-
CrNocobHOW pearmpoBaTb agekBaTHO, CUH-
Te3npys 4OCTaTOYHOE KOJIMYECTBO aHTUOK-
CMOaHTHbIX KOMMAEKCOB. B pe3dynstate BO3-
HUKaeT aucbanaHc B cmcteme ceoboaHopa-
OMNKaNIbHOr0 OKUCJIEHUSA / aHTUOKCUOAHTHOM
3allKMTbl CO COBUTOM B CTOPOHY MNEpPBOro.
[Mpwn cpbiBE aHTUOKCMOAHTHOW 3aLLMTbl CBO-
6oaHoOpaaukanbHOE OKUCNEeHNE B MapPOaOH-
Te pa3BuBaeTca naBMHOO6pa3Ho. MNoBbllLa-
eTCd YPOBEHb MEPEKNCHOro OKUCIIEHNSA
dochonmMnuaoB KNeToYHbIX MeEMOpaH ¢

DEecTpyKumMen nocnegHnx n rubenbto KNneTok
napoAoHTa C BbICBOOOXAEHMEM 3HAOrEH-
HbIX TOKCMHOB. HapywaeTtcsa knetoyHoe
OeneHne N HakanaMBalTCs MHEPTHbIE NPO-
OYKTbl MEPEKNCHOM AeHaTypauum nMnuaos
n 6enkos [11].

AKTnBaumsa csob6o0aHOPaAANKANBHOIO
OKNCNEHNs B MOKPOBHO-3MNUTENNASIbHOM
nnacte n 6onee rmMybokMx CTPyKTypax na-
pOOOHTa MOXET CTaTb OAHUM 13 HaKTOPOB,
yrHeTaloLmMX Pe3NCTEHTHOCTb NOCNenHEro
K HeGNaronpuaTHbIM BO3OENCTBUSAM, YTO
CO30aéT YyCNoBMA AN npakTtudeckmn oec-
NPensTCTBEHHOr0 pPacnpoCTpPaHEeHUs BOC-
naanTenbHOro npouecca. YCTaHOBEHO,
4YTO B CMELLUAHHOW CJItOHE 1 AeCHEBOW XWUA-
KOCTU NpU NapOAOHTUTE yBeNYMBaeTCA
YPOBEHb NPOOKCUAAHTA - CBOOOAHOIO Xe-
ne3a, B OeCHE CHMXXEHA aKTUBHOCTb Cyne-
POKCUMOANCMYTa3bl N YAaCTO YMEHbLUAETCS
aKTVMBHOCTb Katanasbl, MyTaTMoHNePOKCU-
0asbl, LUTOXPOMOKCMAA3bI, HO MOBLILLEH
YPOBEHb CYNbOrMAapUIbHbIX FPYMM, YTO yKa-
3bIBaeT Ha pacnapg 6enka [12].

3aluTy CAnM3nUCTOoM 000N0YKK Xenya-
Ka OCYLLECTBNSET CNN3b (MYLUH) - BA3KNN
BOZHbIA PACTBOP CJIOXHOW CMECU MYKOMpPO-
TenHoB [13]. B 1998 r. BnepBbie Obla No-
KazaHa O4eHb BbiCOKaA aHTUpagukanbHasa
HedepMeHTaTMBHaAsA akTUBHOCTb CIIU3UCTO-
ro cnos, no-euamMmMmomy, onarogaps 00sb-
LWOMY 4ucny cBOOGOAHBIX pagukanoB Ha
MOHOCaxapuaHblXx ocTaTtkax. OToT ¢akT
nMeeT 60JbLLIOE 3HAYEHME C TOYKM 3PEHUS
3alMThl Lesioro opraHnama oT cBOOGOAHbIX
pagukanoB, KOTOpble MOryT nonagaTtb B
MULLLEBaPUTENbHbIA TPaKT C MULLEN U BO3-
ayxom. OKNcnuUTenbHO-BOCCTAHOBUTESb-
Hble MPOLUECCHI B OpraHM3mMe COCTaBAdAloT
BaXKHYIO 4acTb JIIOOOro 3BeHa meTabonmns-
Ma 1 HeobxoauMbl kak ansa obecnevyeHus
3HepreTnyecknx noTpebHOoCTer, Tak 1 ans
OOCTaBKN 1 yTUAN3aunm Kncnopoaa B Tka-
HAX. B HOpManbHO QYHKUUMOHUPYIOLLNX
KeTkax coaepXxaHue npoaykToB cBoboa-
HO-paauKasbHOr0 OKMUCIEHNS HAXOAUTCS Ha
KpaHe HU3KOM YpPOBHE. OTO CBUAETEINb-
CTBYET O A0CTATOYHO MOLLHOM aHTMOKCU-
OAHTHOM 3awmuTHOM cucteme. NoMmmmo uc-
CrefoBaHna NPoUECCOB aHTUPaAnKaibHON
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M aHTMOKCUOAHTHOW 3aluTbl KPOBU NMpef-
CTaBNSET 3HAYUTESbHbIN MHTEPEC N3YHEHNE
COCTOSIHMSA OAHHbIX CUCTEM B C/IN3UCTOMN
obonoyke xenygka (COX). CyuwiectByioT
JaHHble 00 yBeMYeHNUn akTMBHOCTU cyre-
poKCUAANCMYTa3bl B KNEeTKax CANU3UCTOWM
0060/104KM Y BONbHbIX I3BEHHON BONE3HbIO
xenyaka. 3HavynTenbHas akTuBauusa npo-
ueccoB 0OJ1 y 60NnbHbIX A3BEHHO 6ones-
HbIO XeJNlyaka HangeHa He TOMbKO B CbIBO-
POTKE KPOBWU, HO U HEMOCPEACTBEHHO B
30He popmMunpoBaHnUss MOPEPOSIOrMYecKoro
cybcTparta (B A4aHHOM cinyyae 4a3Bbl). [Mpu
A3BEHHO B0oNe3Hn xenyaoka aHeproobec-
neyeHne COXX cyLleCTBEHHO MOHUXEHO B
CBS131 CO CTPYKTYPHbIMW HAPYLLEHUSIMU M-
TOXOHAPWI, CHUXEHMEM aKTUBHOCTU UX Opl-
XaTenbHbIX GPEPMEHTOB, MOHMXKEHUN SHEP-
reTM4eckoro ypoBHS afieHNI0BOM CUCTEMBbI.
BblpaxeHHble HapyLLEHWS B 3Heproobpasy-
IOLLMX cucTemMax oOyCroBIMBAOT 3HAYU-
TenbHoe npesanmpoBaHmne B COX kaTtabo-
JINYECKUX MPOLLECCOB Han, aHaboan4yecku-
MW, YTO NPUBOAMT K HAPYLLIEHUIO LIeSI0CTHO-
CTW MemMOpaH, NPOHULLIAEMOCTU, MUKPOLIMP-
KYNAUUN, U CHUXEHUIO B KOHEYHOM UTore
pe3ucteHTHOCTN COXX. MNMpwn natonorunyec-
KUX UBMEHEHUNAX XenyaKa NpoucxoauT Ha-
KOMNJieHNne akTUBHbIX GOpM KMcnopoaa
BCNeACTBME MOBPEXAEHUA MUTOXOHOPW-
albHbIX CTPYKTYP, HapyLLUEHWE NCNOJb30Ba-
HMS KNCNopoda B LIENW TKAHEBOIO AbIXaHWS,
vHayumposaHme NMNOJT KOMMOHEHTOB MeMO-
paH, 4TO UrpaeT CYLLECTBEHHYIO POJib B Na-
TOreHe3e U3bA3BNEHUN B Xxenyake. Ypo-
BEHb CBOOOOHOpAaAMKaNbHbIX U 3/1EKTPO-
GUNbHBIX NOBPEXAEHUN BHYTPUKIIETOYHbIX
CTPYKTYp 1, B 4acTtHocTn, JHK B knetkax
COX, KOHTpONMpyeTCs, NO-BUANMOMY, HE
TONIbKO CUCTEMOW BHYTPUKNETOYHbIX QHTU-
OKCWAAHTOB, HO N BHEKNETOYHbIMU Mexa-
HM3Mamn. Peannsauuysa BNMaHNA aHTUOKCK-
JAHTHOW CUCTEMbI OpraHnu3ma Ha KJeTKu
CO>X BO3MOXHA 4epes KPOBb, XeNyA04HbI
COK, XeNyao4yHylo Cnn3b 1 apyrue 6mono-
rmyeckme Xuakoctu [14].

B cocTaB anutenuansHoOro 6apbepa
COXX Bx0OAT TKaHeBble cyObCTaHUWUK, CO-
aepxauime cynb@ruapusiibHble rpynnsbl
(rnioTaTMoH- 1 TMONcoaepXallme NpoTeun-

Hbl), KOTOPbIE SBASIOTCS MOLLHbIMU €CTe-
CTBEHHbIMW aHTUOKCUOAHTaMU, a Takxe
NoByLIKaMU On9 cBOOOAHbBIX paaukanos
BOOOPOOA 1 KMCNopoa, BKI4Yad 1 3K30-
reHHble, noctynatouwme co CAOHON N Nn-
wen [15].

MHorne coeguHeHus, Bxoasume B
COCTaB Xenygo4yHoro coka, o6nagarT aH-
TUOKCUOAHTHbIMW CBOVICTBAMU (MO4YEBMHA,
MoueBas kucnoTta). MoyeBuHa ctabunman-
pyeT KNeTo4yHble MeMOpPaHbl N MEHSIET ak-
TMBHOCTb GEPMEHTOB, NOAABASIET CNOCO6-
HOCTb 00pPa30BbLIBATbL MAJSIOHOBbLIV Ananbae-
rmg 3a CYeT CBA3bIBAHMUSA KapOOKCUIbHbIX
rpynn 6enkoB. B npucyTCTBUM MOYEBUHBI
TOPMO3UTCH OKUCNEHME Xefle3a KUC0oPOo-
noMm. HakonneHne MOYEBMHBI B TKAHAX MOX-
HO paccmaTpumBaTb Kak peann3auuvio ee
3aLUUTHbIX aHTUOKCUAAHTHbBIX QYHKLNN
[16].

Mo4yeBas Knucnota — 3TO TakXe He-
depmMeHTaTUBHbI aHTMOKCUAAHT. OHa UH-
rnovpyeTt obpasoBaHne NEPEKNCHbIX paau-
KanoB M 3awWulaeT nMnonpoTenabl OT
OKNUCNEHUS.

OCHOBHbIM UCTOYHUKOM MOYEBO
KNCNOTbl B OpPraHn3Me sIBNsieTCa KCaHTUMH.
KcaHTnH o6pasyeTcs B OpraHn3mMe XnBoT-
HOro N 4enoBeka B pe3ynbrarte pacnaga
MaKpoaprmyeckmx coegmHeHmin (ATO,
AM®, I'Td n ap.), pacnaga sapocoaepxa-
WMX KNeTtok. KCaHTUH 9BASeTCs KOHEYHbIM
nPoaykToM OOMEHa HyKJ1eONpPOTENAOB U
Kak cybcTpaT KCaHTUMHOKCUOA3HOW peak-
LUMK1, OTBETCTBEHHO 3a peanm3auuo Mexa-
HM3MOB 00pa30BaHMA CBOOOOHbIX paavka-
noB. PepMeHT KCaHTUHOKCKAA3a OTHOCUT-
ca Kk HALL-saBucuMbIM gerngporeHasam,
OoKUCNseT KcaHTUH o ypaTtoB. OcBoboxaa-
omecs nedochopUNMPOBaAHHHBLIE MYPUHBI
XOPOLLIO pacTBOPUMbI B AMAKUOAX N NErko
nokmMaarT TKaHb, Nonagas B KPOBEHOCHOE
pycno. Katabonmuam nypmHOB U BbIXO4, MO-
4YEeBOW KMUCOTbl U3 TKAHEN B KPOBb MOXHO
paccMaTpuBaTh Kak aganTauMOHHYO peak-
LMIO B pesynbTaTe CTPEeCCOPHOro BO34eNn-
CTBUS Ha opraHmam [17].

C xenubio akcnopTtmpyetcs 50-60 %
oT obuiero konuyectea rnyratmoHa GSH
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MevyeHn, N Tak Kak Npu HOPMasbHbIX YCI0-
BUSAX €ro ayTOOKMCIIEHME HE3HAYUTESIbHO,
TO €ro KOHUueHTpauus B Xxenyum senmka (1-
2 MM y kpbicbl). CnenoBaTenbHO, MOTEHLN-
anbHO MYTATUOH Xen4yn — 3TO MOLLUHbIN
BOCCTaHaBAuBawwWwmin paktop metabonu-
4eCKuUxX npesBpalLeHnin NepeoKnCIEHHbIX
XMPOB B TOHKOW KuLLKe. PyHKLUMOHAIbHAA
3HA4YMMOCTb yTaTMoHa Xen4u, NocTynato-
wen B AyoLeHaNbHbI NPOCBET TOHKOM
KNLLKW, COCTOUT B CNenyloLeM:

1) HeobOXOAMMOCTb AN HOPMaJlIbHOro
GOYHKLUMOHMPOBAHUA TOHKOW KULLKU B
YCNOBUSX MHTMOMPOBAHUA CUHTE3a
GSH;

2) TpaHCMopT Yepes3 MeMOpaHy LLLIETOYHOMN
KanuMbl N YTUIN3aUMSa aNNTENNEM CNu-
31UCTOMN 000SI0YKM TOHKOW KULLIKU B LIe-
NAX OeToKkcukKauum rngponepekncen
XXUPHBbIX KNCNOT;

3) nonaepxxaHue banaHca TMObl/ANCYb-
dunapl B NPOCBETE KULIKM U Perynsaums
aKTUBHOCTU PEPMEHTOB LLETOYHOM
Kanmbl, cogepxawmx SH-rpynnel;

4) cTUMynauMa BCcacbiBaHWA Xenes3a un
C/Ie[OBbIX 3NIEMEHTOB, Hanpumep, ce-
NneHa.

[MocKonbKy ryTaTuoH 1 apyrme Tmo-
fibl, HANPUMep UMCTEUH N LUUCTEUHUAMNN-
LMH, NOCTYNalT B MPOCBET TOHKOW KULLIKU
C Xenybto, HeNb3a anpuopmn He y4nTbiBaTb
M TO 0OCTOATENBLCTBO, YTO OHU MOIYT CEK-
peTnpoBaTbCs B MPOCBET TOHKOM KULLIKM N3
cnuaucTton obonoukn [18]. MMyTaTtmoH, rmy-
TaTMOHNepokcuaasa, rnyratmoHTpaHcoe-
pasa, rnytatnoHpeayktasa n HAQ® H o6-
pasyloT MyTaTUOHOBYIO aHTUOKCUOAHTHYIO
CUCTEMY, B KOTOPOW rnyTaTuoHpeaykrasa m
HAO® H HeoOxooumbl Ond BOCCTaHOBE-
HUSA OKMCNEHHOrO rMyTaTnoHa u, cnenosa-
TeNbHO, ero peuuknmpoBaHus. BocctaHoB-
JIEHME C MOMOLLBIO ryTaTMoHNepoKcmnaassbl
M rmyTaTUMOHTpaHcdepasbl rMaponepoKcu-
0OB npenynpexaaeTt nporpeccnpoBaHme
nepokcugaunm n nosiBneHne ee BTOPUUHbIX
MeTabonmToB. B 06e3BpexnBaHmnm BTOPUY-
HbIX MPOAYKTOB Nepokcuaaumm n Apyrux
OKUCJIEHHbIX BELLLECTB OCHOBHYIO POJlb Ur-
patoT rmyTtatnoHTpaHcdepasbl. OHM KOHb-

IOrMPYIOT C MYTaTUOHOM IaBHbIE N Hanbo-
Jlee TOKCUYHbIE NMPOAYKTblI NEPEKNCHOro
OKucCneHns nMnuaoB. Takum 06pas3om, rmy-
TaTMoHOBAya aHTUNEPOKCHOA3Haa cucTtema
3O DEKTMBHO 3aLlUMLLAET KNEeTKN OT oKkcuaa-
TUBHOIO CTPECcca, 1 06bIYHO TOJILKO NpU €€
HEe[OoCTaTOYHOCTU UJIN UCTOLLEHUN BO3HU-
KaloT cepbe3Hble nopaxeHua [19].

KpoBb, nnmda n TkaHeBast XUOKOCTb
06pasyloT BHYTPEHHIOO Cpeny OopraHnu3ma,
OMbIBAIOLLLYIO BCE €ro KineTkn. BHyTpeHHsAs
cpepa oTim4yaeTcsl MOCTOAHCTBOM COCTaBa
n ceBoncTB. pn oBGHApPyXeHUn B KPOBMU
OKUCITNTENEN NN aKTUBHbIX GOPM KUCIO-
poaa (0,7, H,O0, n ap.) cpabatbiBaeT mexa-
HU3M AHTUOKCUAAHTHOW 3awunTbl (AO3).
AHTMOKCMOAHTHAA 3aliuTa KpoBM BKJIlOYa-
€T aHTMOKCUOAHTbI Na3Mbl — BHEKJIETOYHAs
AOC 1 aHTMOKCMAOAHTbI 9PUTPOLUUTOB — KJle-
ToyHaa AOC.

BHekneTo4yHas aHTMOKCUAAHTHAsS CU-
cTemMa, Kak 1 KJIeTo4YHas, XxapakTepuayeTcs
HanM4YMemM aHTUOKCUAAHTHbLIX GEPMEHTOB U
HMU3KOMONEKYNAPHbLIX OBUOAHTUOKCUOAHTOB,
cpeam KOTOpPbIX BbiAENSAT cneumbunyeckme
(rnyTaTuoH, KaTanasa, aKCTpaLeonapHas
CO.4) v Hecneumdmrueckne (6enkm oCTpon
dasbl) MeTabonuThl.

K coeguHeHuamM, comepXalmmMmcs B
nnasme KpoBu 1M obnagaloLlmm Hecneuym-
drYeCKom aHTUOKCUOAHTHOW aKTUBHOCTbIO,
OTHOCATCA 3KcTpauennonapHaa COL, ka-
Tanasa u rnytatnoHnepokcugasa o, a
Takxe ypatbl U OunmpyouH (MeTabonuThl,
obpasyouimecs Npu pacLUeneHnm nypu-
HOBbIX HYKNEOTUA0B U reMMa) 1 BUTaMUHbI
C, En A (kapOTuHbI), NOCTYyNaKLLVE B Opra-
HM3M ¢ nuwen [20]. Yoanernve O, n H,0O,
CO/L, katanazon 1 MO BHOCUT HEGObLLON
BKJ1a[, B aHTMOKCUAAHTHYIO aKTUBHOCTb BHE-
KNTETOYHbIX XMOKOCTEN, IMaBHbIMU 3aLMT-
HbIMW CUCTEMAMU B MNjasMe SABNSIOTCS aH-
TUOKCUOAHTHbIe Oenkun, cBA3biBaloLWNe
VMOHbI METAINIOB NEPEMEHHON BaNEHTHOCTU
B (POPMbI, KOTOPbIE HE MOIYT CTUMYJINPO-
BaTb CBOOOAHOpaAMKanbHble peakuuu,
nbo apyrum cnocodom, NPensaTCTBYIOLNM
MoHaM MeTanfioB NpUHMMAaTb y4yacTue B
Takux peakuuax. MI3BecTHO, 4TO Lepysorn-
nasMuH, obnapawoLmnin peppokcnagasHom
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aKTMBHOCTbIO, MHIMOUpyeT Fe? -3aBncrnmoe
MOJ1 n obpasosaHune OH- 13 H,0,. LM cun-
TaeTcqd OCHOBHbIM @HTMOKCMOAHTOM Mnas-
Mbl KpoBU. KomnoHeHTbl AOC paboTaioT B
komnnekce: depmeHTatneHas AOC ocyLue-
ctenset obesspexunsanune O, n H,0,, nH-
rMOUTOPbLI OPraHNYEeCKNX PaanKanoB Takke
y4yacTBYIOT B LLENOYKE B3aMMoOnpeBpalle-
HUN, B pe3yfbTaTe KOTOpbIXx 06pasyeTcs
MeHee akTuBHasa dopma pagukana [21].

BaXXHbIM KOMMOHEHTOM BHEKJ1IETOY-
HOW aHTUOKCUOAHTHON CUCTEMBI ABJISIOTCHA
6enku ocTpon dasbl BocnaneHus (BOD).
911 6enkm npeacTaBnsaloT cobon Hanbonee
OPEBHIOID GOPMY HECNELMPUYECKON UMMY-
HOBMONOrMYECKOW 3alNTbl OpraHnamMa u
ABMAIOTCA OOHOM N3 BaXHbIX CUCTEM UM-
MYHHOIrO romeocTasa. B HacTosee Bpems
kK rpynne BO® otHocaT 6onee 30 pasnnu-
HbIXx 6enkoB. Cpeauy HUX BbIOENSAOT TPaHC-
NOpPTHbIE Benku (TpaHchHEepPPUH, Lepynon-
nas3MuH, rantornoduH), Hecneunduyeckmne
MHIMBUTOPLI CbIBOPOTOYHbLIX NpoTeas (o.1-
AHTUTPUNCUH, O 1-aHTUXUMOTPUINCUH, O.2-
MakpornobynmH), 6enkn CUCTEMbI KOMMe-
mMeHTa (C3 u C4), C-peakTnsHbI 6€10kK, ol -
KUCHbIA MMUKOMPOTENA, CbIBOPOTOYHbIN
amunoung A, dmnbpuHoreH n ap. 3HaunTENb-
Has YacTb 9TKUX OeNkoB 06paszyeTcsd B rena-
ToumTax U Mmakpodarax nofa BANSHUEM [t0-
KOKOPTMKOUAOOB, IL-1 1 IL-6 B OTBET Ha UH-
dEeKUMOHHbIE areHTbl, TOKCUHbI, NP ayTo-
VMMYHHBIX COCTOSIHUSIX, anfliepruiyeckmnx u
OHKONOrnyeckmnx 3aboneBaHmsx. 3a UCKIO-
yeHuem C-peakTMBHOIo 6eska, CbiIBOPOTOY-
HOro KOMMOHEeHTa amunonaa A n anbbymu-
Ha Bce BO® apnaTca rmMmMkonpoTernHamu.
B nx coctaB Kkpome 6GenKoBOM 4aCcTu BXO-
OAT ABe, TPU UAN YeTbipe OOKOBbIE OINTO-
caxapuaHble uenu. MlameHeHne akTUBHOC-
TV BHEKJIETOYHOW aHTUOKCUOAHTHON CUCTE-
Mbl — YMEHbLLEHME KOHLIeHTpauum 6enkoB
OCTpPOW a3kl BOCMNANEHUSA U USMEHEHNE NX
MUKPOreTeporeHHOCTU — NPMBOOUT K UH-
TeHCcMdUKaLuMmM NPoLECCOB NEPEKNCHOIO
okucneHus nunupos (MOJ) [22]. Mpenmy-
LLEeCTBEHHOE BbiBEAEHME MPOAYKTOB MO-
BPEXAEHMS OCYLLECTBSETCH TPaHCNOPT-
HbIMM OenkamMu nnasmbl KPOBU: LEepynon-
Na3MUHOM, ranTornobmMHOM, CbIBOPOTOY-

HbIM amunongom A. LlepynonnasmumH aktu-
BEH KakK B C/ly4ae CBA3bIBAHWNS CYNepoOKCua-
HbIX pagankanoB, OCBOOOXAALWNXCA BO
BpemMs darouutosa, Tak 1 B npeaynpexae-
HUN ayTOOKUCTIEHUS NNMNAO0B B Pa3PYyLLEH-
HbIX MeMOpaHax kneTok. OgHMM 13 Hanbo-
Nlee BaXHbIX CBOWCTB rantornobuHa aBns-
€TCA ero cnocobHOCTb OLICTPO 0OPa30BbI-
BaTb KOMMJIEKC C remMornobuHom, obpasy-
IOLIVMCA B pe3yfbTaTe paspyLleHns apuT-
poUMTOB Npu NoBpexaeHun. MNMpuyem, ces-
3bIBAsICb MpakTM4eckn HeobpaTumo, ran-
TOrNoOWH 1 reMornobunH okasbiBakdT B KOM-
njaekce 3Ha4YMTebHOEe B3aUMHOE BJIUSHME,
Bblpaxatolieecs B NPOABAEHUN HOBbIX
CBOWCTB, HE NPUCYLLVX OTAENIbHLIM Denkam.
OG6HapyxeHo, 4To ranTornobuH addekTnB-
HO MHrMOMpPYeT CBOOOAHOPaAVKASIbHbIE pe-
aKkumun (NepekmMcHoe OKNUCeHne NMNuaoB n
pasnoxeHve nepekucu Bogopoaa), MHNUN-
MPOBaHHbIE KaK HAaTUBHbIM, Tak 1 MOANDU-
LMPOBAHHBLIM OKUCIUTENAMW reMornobu-
HOM [23, 24].

KneTtoyHas aHTMOKCUOAHTasa cuctema
KPOBM BKJIIOYAET: HU3KOMONEKYSIPHbIE M-
podunbHble (ackopbunHoOBas KMCAoTa) U
rnapo@doOHble (NOANGEHObI) OpraHn4yec-
Kne coeamHeHus, a Takxke BOO0pPacTBOPU-
MbI€ 1 XXMPOPACTBOPMMbIE BUTaAMUHbI; (pep-
MEHTbl C aHTUOKCUAAHTHON (YHKLMEN,
nHakTusmpyowmre ADK n paspywawoime
npoaykTbl MOJI1; depmeHTbl, obecrneymBato-
wmMe romMeocTtas Ha3BaHHbIX OMOAKTUBHbIX
COEUNHEHUIA.

OK30reHHble OKUCINUTENN BO3OEN-
CTBYIOT Ha KJIETKYy OnocpenoBaHo, 4yepes
ctumynauuio MNMOJ1 B nnasamaTtnyeckom Mmem-
O6paHe. MOJ1 NnpnBOAUT K pPa3pbIXSIEHUIO
9PUTPOLIUTAPHBIX MEMOpPaH 1 Aerpagauunm
nx GochonmnnuaoB, B KOHEYHOM CYeTe, K
BbIXOA4Y reMornobuHa n3 3apuTpouuToB B
nnasmy kposu (remonuay) [25, 26]. MNMoa-
nepxmnBatb QYHKUMOHANbHYIO YCTONYN-
BOCTb BHELUHEN Nna3maTnyeckorn memobpa-
Hbl KNeTkn cnocobeH Tokopepon. Tokope-
pon ABNAsieTCs He3aMeHUMbIM HakTOpPOM
PE3UCTEHTHOCTU SPUTPOLIUTOB MO OTHOLLIE-
HUIO K FTeMONIUTUYECKNM areHTam. B Hapyx-
HOM MeMOpaHe 3pUTPOLIMTOB TOKO(EpPOn
NPUCYTCTBYET Kak Heobxoavmas CoOCTaBHas
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4yacTb, NPMYEM B KPOBW NPOUCXOOUT MOCTO-
AAHHbIN OOMEH MeXay 3TUM, MEMOPAaHHbIM,
TOKOdEPOSIOM U TOKODEPOSIOM, pPacTBO-
PEHHbLIM B nnasme [27].

'mapodunnbHble aHTUOKCUOAHTLI OCY-
LLECTBNSAIOT CBOIO 3ALUMTHYIO PYHKLUIO B
LUMTO30M€e KNEeTKN. Takon BaXKHbIA aHTUOK-
CUOaHT Kak ackopOnHOBas KMCAOTa B opra-
HM3ME He CUHTEe3MpyeTCcs, a NoCTynaeT C
NULLEN B BMOE OKUCNEHHOW DOpMbI - Oe-
rmaopoackopOUHOBOM KUCNOTbI. ACKOPOUHO-
Basi KMcCnoTa 3awmuaeT npoTUBOOKNCAN-
TesNbHYI0 aKTUBHOCTb TOkKodepona, noau-
deHONoB, pereHepupysa nx paamkansl [28,
29].

depmeHTaTBHOE 3BeHO AO3 npea-
CcTaB/ieHO cynepokcuaancmyTtasonm CO/L,
Katanasow, rmyTaTMoHOBOW aHTUOKCUOAHT-
HOW CcUCTeEMON (rnyTaTUOHNepokcunaasa,
rnyTaTMoHTpaHcdepasa, myratMoHpeayk-
Tasa) [1].

CO/, ocyuwiecTBnsgeT AnCcMyTaLmio cy-
NepoKCMaOHOro aHMOH-paanKana:

cynepokcuaaMcmyTasa
‘00 + 00+ 2H" - O, + HOOH

O6paasyoLlancsa nepekmcb Bogopoaa
H,O, paspyLuaeTcs katanason v rmyTaTnoH-
nepoKcnaasomn.

Katanasa

2H,0, - H,0+ 0O,

ryTaTMoOH nepokcmaasa

H,0, + 2GSH — 2H,0+GSSG

[log, DencTBUEM CUNbHLIX OKUCIUTE-
nen remornod6uH Hb, ocHoBHOIN Oenok
3PUTPOLINTOB KPOBU, CMNOCOOEH OKUCNATL-
CH B Tak Ha3blBaeMblli MeTreMornobunH
MtHb [30]. MeTremornobuH BoccTaHaBM-
BaeT reMmornoduHpeaykTasa, MICTOYHUK BO-
nopona HALMH,. 370 XN3HEHHO HEOOXO-
OVUMbIA NPOLUECC, TakK Kak rnpeBpalieHne
Fe?'B Fe*" nuwiaeT monekyny remornoduHa
BO3MOXHOCTM 00paTuMO CBSA3bIBATbCSH C
KMC/IOPOAOM, YTO MOXET MPUBECTU K pas-
BUTUIO runokcun [31].

CywecTtByeT 1 HedpepMeHTaTUBHOE
BoccTaHoBsneHue MtHb, korpa rnasBHyto
pOJib UrpatoT NPOTUBOOKUCIUTESIbHbIE BE-
ecTea, NOCTOAHHO MNPUCYTCTBYIOLIME B

apuTpoumTe — ackopbuHoBas kucnota (AK)
n rmytatnoH (GSH). Mpuy 6oNbLLINX KOHLIEH-
Tpauusax (10 % n 6onee) MtHb (T.e. yxe
pasBuBaAIOTCS MPU3HAKM KNCNOPOAHON He-
[OCTaTto4yHOCTKN) HabnogaeTcs HepepMeH-
TaTMBHOE BOcCCTaHoBneHme. pn atom AK
npespawlaeTca B AerngpoackopObunHoOBYIO
kmcnoty (OAK) [27].

AK + 2MtHb(Fe®- OH) —
LAK + 2Hb(Fe?") + H,0

Kaxxgomy opraHy CBOMCTBEHHA Bblpa-
6oTka cBoero Habopa (cnekrTpa) depmMeH-
TOB. [MOBbILLIEHVE aKTUBHOCTN (PEPMEHTOB B
CbIBOPOTKE KPOBW MOXET ObITb CNeaCcTBU-
€M MOBPEXAEHNS KNETOK WU YBENIMYEHN-
€M Npoaykunm GepmMeHTOB B TKaHsX, bora-
TbiX AaHHbIMK pepmeHTamm [32]. DepmMeHT
KaTanasa pacnpoCTpaHeH B OpraHn3me ye-
noBeka, HO Hanmbonbllee ero KoJN4YecTBo
HaxoOMTCA B 3pPUTPOLMTAX, MEYEHN N NOY-
Kax.

lMpakTnyeckn BCe BELLECTBA, BCAChI-
BalOLLMECSH B KULLEYHMKE, MPOXOAAT Yepes
rneyeHb. Ha aTon «NPOMEXYTOYHOMN CTaH-
Unm», NOCTYNMBLUME C KPOBbIO COEONHEHMNS
npeTeprnesaloT pasinyHblie NpeBpaLleHns,
HeobxoanMble Ang noaaepP>XXaHns NOCTOSAH-
CTBa BHYTPEHHEN cpenbl opraHnu3mMa v gns
«00e3BpexXnBaHNSA» Pa3NNYHbIX BELECTB —
M CBOUX, N YYyXMNX.

lMeyeHOYHas apTepus MNPUHOCUT
KPOBb, OoraTyto KMcinopoaom. CTeHka BHYT-
pUAONbKOBbLIX KanunnsapoB obpa3oBaHa
0COObLIMWN 3HOOTENMANbHLIMU KNeTkaMu,
3Be3nvaTbiMn PETUKYNO3HOOTENNOLMTAMMU,
KOTOpPbIE CNOCOOHbLI NOrNOoLWAaTbh U3 LUPKY-
NNPYIOLLEN KPOBU Psif, BELLLECTB, B TOM YMC-
Nle TOKCUYeckme, 3axBaTbiBaTb HakTepuu,
Kanesnbkn xumpa, 06/10MKN 3PUTPOLINTOB U
ap. Kpome aton 3aluTHON PYHKUMU, pe-
TUKYNOSHAOTENVNOLNTLI NEPedatoT pasnmy-
Hble BELLeCTBa U3 KPOBW B MNEYEHOYHbIE
KJTIETKWN U OCYLLIECTBAIOT 0OpaTHbIA TPaHC-
nopT NpeBpaLleHHbIX BewecTs [33].

depMeHTHbIe CUCTEMbI, TOKaNnU30-
BaHHbIE NPEVUMYLLECTBEHHO B NeYyeHu, cro-
COOHbI OCYLLECTBNATE MUKPOCOMasbHOE
OKMCIIEeHME, NPU KOTOPOM aKTUBUPOBaHHbIN
KMCNopo, BHEAPSAETCSA HENOCPEACTBEHHO B
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-HOH
— Fe*- ROH

(O2,RH, H)
12(HAO®H + H) »  Fe*

Cxema 1. Llenb nepeHoca 3nekTpoHOB B MUKPOCOMaX, MPW y4acTUM KOTOPOW OCYyLLECTBNSIET-

CA rmgpokcunuposaHne

okucnsgemoe BeulecTtso. MukpocomanbHas
Lenb GepPMEHTOB B 3HAYUTENILHOM CTEMNEHU
n3ydyeHa. OHa coaep>XuT unmtoxpom P-450
(Fe?*- BoccTaHOBMIEHHAA popma LIMTOXPO-
Ma, Fe3*- okncneHHas ¢popma UMTOXpoma),
cneundunyeckuin paasonpoTens, BKYalo-
wmin ®AL, n Fe-6enok, cogepxalinin He-
reMNHOBOE Xeneso.

Ha cxeme 1 B 0bwen ¢dopme npea-
CTaB/sieHa Lenb NepeHoca 3NeKTPOHOB B
MUKPOCOMaXx, Npu y4acTrm KOTOPOW OCyLLe-
CTBASETCH rmagpokcunmpoBanme. Kak Bua-
HO 13 CXEMbl, UMEIOTCS ABe TOYKW Lenu, roe
yyactsyeT HALLPH,: nepsbiit pas oH Mo-
CTaBASIET aTOM BOAOPOAA U MPOTOH A5 00-
pa3oBaHuAa BOObl, BTOPOW — OTOAET 3NeKT-
POH A/ BOCCTAHOBJIEHUS uuToxpoma P-
450 (B nepeHoce 351eKTPOHa Ha LMUTOXPOM
y4acTBYOT piaBonpoTena n 6enok coaep-
Xalmin HereMrHoBoe xene3o). CuntaeTcs,
4YTO UUTOXPOM P-450 BbIMOSHAET OBOSKYO
byHKuMo. Bo-nepBbix, OH CBA3bLIBAET CYO-
cTpaT rmapoKCMNNPOBaHMSA, BO-BTOPbIX, HA
HEM NMPOUCXOANT aKTMBaALMA MOSIEKYIAPHO-
ro kmcnopoga. K yncny aHooOreHHbix cyo-
CTPaToOB MMKPOCOMASIbHOr0 OKMCNEHUS
cnenyeTt OTHECTU CTEPOUAHbLIE TOPMOHBI U
XONIECTEPUH, HEHACLILLEHHbIE XXNPHbIE KUC-
N0Tbl. Bennko 3HayeHne MUKpOCOMasbHO-
ro OKMcneHms B metabonmame KCeHobuo-
HUKOB [34]. AKTUBHOCTb (PEPMEHTOB MUK-
POCOMAasIbHOr0 OKMCNEHNS B NeYEeHN onpe-
nendeT agantaumio opraHm3amMa K BO34emn-
CTBUIO KCEHOOMOTUKOB U UrpaeT 3Hayun-
TenbHY0 POoNb B npouecce ctapeHus [35].

BuoTtpaHchopmaumsa KCeEHOONOTUKOB
npoTeKaeT B 3HA0NAa3MaTUYECKOM PETUKY-
JIlyMe renaumToB rneyvyeHun B Aea atana. lNep-
BbI1 9Tarn BK/IlO4aeT COBOKYMHOCTb OKUCIN-
TeNbHbIX peakumin Npu y4actmm umtoxpoma
P-450 ¢ o6pa3oBaHNEM MPOMEXYTOYHbIX
MeTaboINTOB, HEKOTOPbIE U3 KOTOPbIX 00-
napatoT TOKCU4Yeckmmm cBomcTBamMmm. Ha
BTOPOM 3Tane nNpoucxoamT KOHbOraums

-ROH

- Fe&*'—> Fe**

006pa30BaHHbIX MeTa-
©0nTOB C rnyTaTmno-
HOM, cynbdaTomM nnm
rMIOKYPOHMAOM C 06-
pa3oBaHMEM HETOK-
CUYECKUX Trmapo-
GUNBbHbIX COEAVUHEHNIA, KOTOPbIE BbIBOAAT-
CS1 U3 MEeYEHN B XeNyb Unm kpoeb [36]. Ha-
yanbHble ctagun npouecca CPO koHTponu-
pyetca cynepokcmaamcmyTtason COL, ko-
Topas Oe3akTUBMPYET Cynepokcua-aHUOH
O,", n kaTanasoin, KoTopasa passnaraert rne-
pokcua sogopoaa [37, 38].

Kpowme katanassbl, B KiieTkax Nepeknchb
BOAOPOAa ObICTPO paspyLlaeTca rnyTatu-
oHnepokcuaason (I'M). Katanasa cocpeno-
TOYeHa B OCHOBHOM B nepokcunomax, a Il
nesaktusmpyet H,O, B uMTO30/1€ U MUTO-
xoHgpuax. Tak kak cpogcTteo [T1 K H202
BblLLE, TO UMeHHO [T 3awmuiaeT KNeTky ot
BO3OENCTBUS aXe HU3KMX KOHLUEHTpaLui
H,0, [39]. BaxHon dyHkumern ryTaTMoHa
SABNSIETCA €ro cnocobHOCTb pearmpoBaTb
HENoOCpencTBEHHO CO CBOOOAHBIMU paam-
kanamu (0,7, RO,, R) n Takum o6pasom
HEeNnTpanM3oBaTb UX BO3OENCTBME Ha opra-
HM13m [40].

Mpw 6ONbLUMX KOHUEHTPALUMSAX KCEHO-
OnoTKKa 3anacbl BOCCTAHOBJIEHHOIO MyTa-
TMOHA BbLICTPO UCTOLLAIOTCS, U MPOUCXOANT
paspylweHme umtoxpoma P-450 B npouec-
ce aytookucnenus [41, 42]. OgHOBPEMEH-
HO YBENMYMBAETCS KOJIMYECTBO B MUKPOCO-
max HAO®DH, 4To npuBOAUT K reHepaumm
cynepokcua-aHmoHa O, 1 nepekncu Boao-
poaa H,0,, KoTopble CNOCOGHbLI MHULMNPO-
BaTb CBOOOAHO-paanKanbHOE OKUCNEHNE
CPO [43, 44].

Bcnencreume aktuBaumm NnepekncHoOro
okmcnenua nunugoe (MOJ1) HapywaeTca
LLeSIOCTHOCTb NNNMAHOro 6ucnosa memopaH
Ha rMapPo@dOOHbIX yyacTkax, 3TO CNOoco0-
CTBYET NAaCCMBHOMY TPaAHCMOPTY MOHOB U
MeTaboNNTOB, HapyLLIAeT KOOPAMHALMIO U
cneunduyHOCTb MeMOpPaHHbIX NMPOLLECCOB
[45]. Ewe 6onbliee BAUAHME NPOOYKThI
MOJ1 okasbiBalOT HA MEMOPaHHbIE BENKN 1
X pyHKUMN. KOHPOopMaLMOHHbIE MO -
Kauum MmemMmbpaHHbIX 6e/1KOB NPOABNAIOTCA
B U3MEHEHUSAX aKTUBHOCTU MeMOpPaHHO-

oI, Fe-6enok

12HALGH +H)
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CBSI3aHHbIX PEepPMEHTOB, 3PPEKTUBHOCTH
dyHKUMOHMpPOBaHUA 6enkoB-kaHanoobpa-
30BaTeNen, MHTerpanbHbix 6enkoB [46].
Mem6b6paHHO-NoBpexaatlee OencTeme
aunonepokcuaaumm n nocnenyoulee Hapy-
LIEeHMEe KNEeTOYHOro metabonmama aBnseT-
CS OCHOBHbIM 3BEHOM MNPaKTUYECKN BCEX
TOoKCuyecknx apoekTos [47].

Kak ¢punsuonorn4yeckn HepaspblBHbIE
MPOLECCHI, Ne4YeHb N NOYKU OOBbLEOUNHSAIOT
obe3BpexunBaioLLLas 1 3KCKpeTopHas yH-
Kumn. Habnopaetca ycunenme GyHKUUM
OOHOro opraHa npu noBpeXxaeHun opyro-
ro, a Takxe rnocrsiegoBartesibHOE NUX BOBJie-
yeHme B natonormdeckmii npouecc [48].

AKTMBHbIE HOPMbI KNCIOPOaa, NOCTY-
nmeline sMecTe B KPOBOTOKOM B MOYKWH,
noaBepratTca nocneaoBaTesbHbIM Mpe-
BpaLLEHNIM B MEHEE OMNacHbIE MPOAYKThI.
COZL amcmytnpyet O, ¢ obpasoBaHmem
H,O,, KoTopas B CBOIO o4epeap paspylua-
eTCH KaTanasomn, opraHnyeckme nepekmcu,
obpaayowmecs noa snusHuem MNMOJ1 B 6mo-
MeMOpaHax, 00e3BpPeXnBalOTCA rMyTaTUOH-
nepokcnaas3on, ¢ NocnenyoumMm BoccTa-
HOBJIEHNEM MNYTaTUOHPEAYKTA30M.

JInwb OH', Hanbonee KOPOTKOXUBY-
wmin n3 numumatopos MNMOJ1, He nHakTnem-
pyeTcsa GepMeHTHOM cucTemMon. 3alura ot
Hero obecneymBaeTcs HAIMYNEM BCTPOEH-
HbIX B NUNUOHbIA CNOW MeMOpaH TakmMx aH-
TUOKCUAAHTOB Kak o.-ToKopepon, yonxu-
HOH, peTuHanb. [lanee, B OMbIBaIOLLX MEM-
OpaHbl OMONOrNYECKMX XNOKOCTAX MPUCYT-
CTBYIOT BOAOPACTBOPUMbIE aHTUOKCUAAH-
Tbl: UMNCTEWH, FyTaTUOH, ackopbuHoBas
kncnota [49].

CBoboaHbIe paanKanbl TOKCUYHbI O
3HOOTENNANbHbIX, ME3aHTNasbHbIX, 3NNTE-
NManbHbIX KNETOK, a Takxke Ons rnomepy-
NspHON 6a3anbHON MeMbpaHbl 1 APYrnx Co-
TaBnswoWmx knybouka. NocnegHmne paboThl
naTopur3nonNoroB rnokasanau, 4To noyka oo-
nagaeT CNOXHOW U CUSTbHOM CUCTEMOM MNPO-
TEKTOPOB, NpeaynpeXaaloLLnX OKCUOAHT-
Hble noBpexaeHnsa. OnNMcaHo MHOXECTBO
HeneTasbHbIX OKCUAAHTHbLIX CTPECCOB Y 3K-
cnepuUMeHTallbHbIX XWUBOTHbIX W Nlloaen,
KOTOPbIE MOMK NOrMOHYThL, ecnn 6kl B NPO-

LIJIOM He nepeHecnn nogobHoe [50].

[Moykn aBNAKOTCA MECTOM CUHTe3a
dochaTnannnmHo3nTa — HeobXo0aAMMOro
KOMMOHEHTa MnaasmaTndyecknx mMemopaH.
dochpatnamnmMHo3nT OTHOCUTCA K Hanbo-
iee 3Ha4YMMbIM A1 opraHmama ¢ochonu-
nuoam [51]. Pochonunuapl - Guonornyec-
KM aKTUBHbIE BellecTBa. [TOCTOAHHO KypCcu-
pys Yyepes KneTovHble MembpaHbl, pocdo-
AMNnapl Tak Xe, Kak U XonecTepuH, ocylLLe-
CTBASIOT ee “TekyLuin peMOHT”. VIHTEHCKB-
HOCTb MX 3HA4YUTENbLHO MOBLILLIAETCH NPU
BO30EMNCTBUN Ha KJETKY 9KCTPEeMalsibHbIX
dakTopoB. [NpmumeyaTesnibHO, YTO XOJlecTe-
PVH, NCMONb3yeMbIli N5 TEKYLLErO PEMOH-
Ta KNeTOYHOM MeMbpaHbl, TPAHCNOPTUPY-
€eTCH K MeCTy Ha3Ha4yeHus TOJIbKO B BMAOE
Kommnnekca ¢ GocPonunuaHbIMm Mosieky-
namu. ochonunmabl ABAAIOTCA Npekpac-
HbIM “pacTBopuTeEnemM” Ons xonecTtepuHa.
dochonmnuapl obnagadT aHTUOKCUAAHT-
HbIM OEMCTBMEM, YTO AefaeT UX LEeHHbIM
MPOTUBOOMYXONIEBLIM CPEACTBOM, a TakxXe
cnocobcTBYyeT 3aMensieHnio npouecca
BKJIIOYEHUS Npe-06eTa n 6eTa-nmMnonpoTen-
[OB B aTepock/iepoTn4eckyto onawky [52].

BuiBOA

B pasHbix opraHax COOTBETCTBEHHO
TKaHeBOM cneundnyHoOCTN MeTabonmama
NpeBanMpyloT onpeneneHHble KOMMNOHEHTDI
aHTUOKCUOAHTHOMN cucTeMbl. Ho nokasa-
TENbHbIM SBASIETCH TO, YTO B npouecce
BblBEAEHUNS 9K30rEHHbIX OKUCANUTENEN, CBO-
0O04HbIX paankanoB N paaukasnbHbIX GOpPM
AHTUOKCMOAHTOB Y4aCTBYIOT CUCTEMbI ECTE-
CTBEHHOWN OEeTOKCMKaLuUM COBOKYMHOCTWU
OpraHoB N TKaHeMn.
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Pe3iome

BIOTPAHC®H®OPMALIA EK3OINEHHNX
OKMCHUKIB B OPTAHI3MI JTIOONHW TA
TBAPWH
foxeHko A.l., AHapeviloBa H.I.,
KeacHuubka O.b.

[MpoBeneHoO aHanis nitepatypHuUx ga-
HUX WOO0 cneundivyHOCTI aHTUOKCUOAHTHUX
CUCTEM OKPEMMUX OpraHiB Ta TKaHuH. Onu-
CaHO CTaH BiJIbHO paaukanbHUX MPOLLECIB Ta
CUCTEMM AHTUOKCUOAHTHOrO 3axUCTy
OpraHiamMy Ha eTanax NoTpanJsiHHS, TPaHC-
rnopTy, HeEWTpanisauii Ta BUBEOEHHS €K30-
FeHHUX OKNUCHMUKIB.

Summary
BIOTRANSFORMATION OF THE

EXOGENOUS OXIDANTS IN THE
ORGANISM OF MAN AND ANIMALS

Gozhenko A.l, Andreycova N.|.,
Kvasnickaya O.B.

The literature materials are analyzed
about the specificity of the antioxidative
systems in the different organs and tissues.
It is described condition of the free radicals
processes and antioxidative protection of
organism at the stages of introduction,
transportation, neutralization and removing
of exogenous oxidants.

Bnepsbie noctynuna B pegakumio 22.07.2009 r.
PekomeHoBaHa K rneyatu Ha 3acejaHuiv
penakunoHHOMV KoJileruy rnocje peLeH3npoBaHus
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