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B skcrnepumeHTe Ha KpbICax yCTAaHOBJIEHA POJIb HUTPOKCUIEPTUUECKOM CUCTEMbI B MEXaHU3MaX PEryasiiui OKUCITUTENb-
HOTO cTpecca. Pa3zBuTrie OKMCIUTEBHOTO CTpecca OCYIIECTBISUIM BO3IEUCTBUEM HA KPBIC BEICOKOXMPOBOW HArpy3Koii B
teueHue 180 cyrok. [lokazaHo, 4TO aKTUBAIMS HUTPOKCUAEPTUIECKNX MEXaHN3MOB KOPPEIUPYET C MOBBIIIEHUEM aHTH-
OKCUJAHTHOTO CTaTyca OpraHu3Ma, W, HalpOTWB, UHTUOWPOBAHUE CUHTE3a OKCHOA a30Ta CMEIUAET MPOOKCHUIAHTHOE-
aHTUOKCUIAHTHOE PAaBHOBECHE B CTOPOHY MHTEHCU(UKALIMU CBOOOIHOPAIUKATHLHOTO OKUCIEHUS JTUTIUIOB.

KiioueBbie Cj10Ba: OKKUCIUTENbHBINA CTPECC, OKCHU, a30Ta, aHTUOKCUIAHTHAS CUCTEMa, BHICOKOXKUPO-

Basl Harpyska.

IIpouecchl CcBOOOOHOPAAMKAIIBHOTO OKMCJICHUS,
Jiexalliue B OCHOBe MeTaboju3Ma BCeX KJIETOK MU
ONpeAeIsSIIoNIMe agalNTUBHYIO COCTOSITEIbHOCTh Op-
raHM3Ma K JEHCTBUIO TIOBpeXmarolux (hakTOpOB,
SIBJITIOTCSI HE TOJNBKO HEOOXOIMMBIM 3BEHOM KM3-
HENEeSITeIbHOCTA, HO M BBICTYITAIOT KaK YHUBEpPCAIb-
Hoe Hecrenupuieckoe 3BEHO B pPa3BUTUU MHOI'MX
maTojjiormyeckux cocrtosHuii. [lokaszatemem wu3Me-
HEHMSI CTAllMOHAPHOTO PaBHOBECHUS OKMUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeaKIUil SBJISIETCS aucOaaHc
B CHUCTEME€ <«IIPOOKCUIAHTBI-AaHTUOKCUIAHTBI», CMe-
IIEHNEe KOTOPOTO B CTOPOHY MPOOKCUIAHTOB MPUBO-
IUT K (hOPMUPOBAHUIO OKUCIUTEIBLHOTO cTpecca [1].
HMmMeromnecs: K HACTOSIILIEMY BpPeMEHU HaHHbBIC IO-
3BOJISIIOT CYMTATh, YTO KaK B MHIYKIIWM OKHUCIH-
TEJIBHOTO CTpecca, TaK U B MeXaHM3MaX aHTHOKCH-
nmaHnTHoM 3amuThl (AO3) IpUHUMAET yJ9acThE OKCHI,
azota (NO) [2]. Pusnonormyeckuii 3pdekr B3an-
MOJEUCTBUSI aKTUBHBIX (opMm Kuciopoma (ADPK) u
NO ocraeTcd npeaMeToM aKTHMBHBIX AeOaToB. EcTh
HCCJIEIOBAHUS, CBUACTENBCTBYIOIIME O TOM, 4To NO
crnocobeH YCWJIMBATh HeraTuBHbIE 3(DDEKTH CyTIepoK-
cunHoro pagukaina u apyrux A®K [3]. B psne pador
in vitro mpomeMOHCTpHUpoBaHO, 4To NO 3amMmemsier
nepekucHoe oxkucieHue nunmmoB (ITOJI), meiicTByst
KaK CKaBEHIKep KHUCIOPOIHBIX pagukaioB [4]. B Ha-
cToslIIee BpeMs BBIIBUHYTA THITOTe3a 0 ToM, 4To NO
YYacCTBYET B PETrYJISILIMM CTPECCOPHBIX peakIlnii, orpa-
HUYMBAsI UX YPE3MEPHYIO aKTUBALMIO [4].

OnuH u3 3auTHBIX 3G dekToB NO Mpu OKUCIH-
TEJIbHOM CTpECCE CBSI3aH C €r0 CIIOCOOHOCTHIO YBEIM-

YUBaTh aKTUBHOCTb AaHTUOKCUIAHTHBIX (DEPMEHTOB U
9KCIPECCUI0 KOAMPYIOIIMX WX T€HOB ITyTeM aKTUBa-
LIMU PEIOKC-3aBUCUMBIX TPAHCKPUIILIMOHHBIX (haKTO-
poB u curHanbHbIX cucteM (AP-1, Nrf2/Keapl/ARE)
[5, 6]. OnHako nosyd4eHHbIe JaHHBIE 3a4aCTYIO HOCSIT
IIPOTUBOPEUMBHIIA XapaKTep, U HE CYIIECTBYET €Iu-
HOTO MHEHHUS O B3aMMOCBSI3M COBOKYITHOCTH IIpO- U
AHTUOKCHUIAHTHBIX IIPOLIECCOB U HUTPOKCHUIAEPIUYEC-
CKOWM CUCTEMBI.

Ieap paboOThI: M3YYUTh COCTOSHUE HUTPOKCH-
JIEPTUYECKON CUCTEMBbI, TMPO- U AHTUOKCUIAHTHBII
cTaTyc opraHu3Ma KpbIiC B AUHAMMKE BO3ACHCTBUS
BBICOKOXXUPOBOUW HATPYy3KOU; YCTAHOBUTH HUTPOKCU-
JIEPTUYECKUE MEXaHM3MBbl PETYISIIUN OKWCIUTEb-
HOTO cTpecca.

Marepuan 1 METOIbI

DKCIIEpUMEHT  BBIIOJHEH  Ha  IOJIOBO3pE-
JIBIX KphICax-caMIaXx JMHMM Bucrtap Mmaccoil Tema
180,5 + 10,6 r. Pa3BuTrie OKMCIMTEILHOIO CTpecca y
KPBIC OCYILIECTB/ISIA BO3AEUCTBMEM Ha HUX BBICOKO-
KUpOoBOU Harpy3koi B TeueHue 180 cyrok. M3BecTHO,
YTO TIUIIIA, HACHILEHHAs] XUPAaMU U XOJECTCPUHOM,
MPOBOLIMPYET MPOOKCUAAHTHBIE TPOLECCHI, PeAKIIUU
OKWCJICHUSI JTUMUIA0B, OCJIKOB, CIIOCOOCTBYET CHIKE-
HUIO pe3epBa aHTMOKCUAAHTHON 3allUTHl U PA3BUTHIO
OKHCIUTENbHOTO cTpecca [1]. BEICOKOXMPOBOii paim-
oH BKmovas 19 % ToIIeHOTO TOBSIKbETro cana u 2 %
XOJIECTEpMHA OT OOIIel Macchl palloHa [7]. DBTaHa-
3MI0 XUBOTHBIX MpoBoawn yepe3 30, 90 u 180 cyTok
SKCIEPUMEHTa ITyTeM AeKalMTaluu Tox 3(GUPHEIM
HapKO30M B COOTBETCTBMU C TpeOoBaHMSAIMH EBpo-
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MEMCKON KOHBEHUMHU MO 3alUUTE SKCIIEPUMEHTAIb-
HBIX XXUBOTHBIX 86/609 [8]. CchopmMupoBaHO 4 TPyIITIEI
KUBOTHEIX TT0 10 ocoOeit B KaXIoil: KOHTpPOJIbHAST —
WHTaKTHBIE KPBICHI, HAXOAUBIIIMECSI Ha CTaHAAPTHOM
pallioHe BUBApYsl, M ONBITHEIE TPYIIILI — XKUBOTHBIE,
CcoIepXKaBIIMeCcsI Ha 9SKCIIEPUMEHTAIIBHOM palloHe
(30 cyrok — ombITHas rpynna 1, 90 cyTok — omnbITHas
rpymmna 2, 180 cyTok — omnbITHas rpymmna 3).
Marepuanom rccienoBaHUs SIBUIUCH KPOBb, B3sI-
Tasi yTPOM HATOIAK M3 IIEHHOW BEHBbI MOCJIE AeKaANU-
Taluy KpbIC, TKaHb neyeHu. Onpenesisiiiv MHTerpaib-
HBI TMOKAa3aTejib AHTUOKCUJIAHTHOW aKTUBHOCTHU
(AOA) B mnasMe KpOBU MO BEJIUYMHE TOPMOXECHUS
MEPEKNCHOTO OKMCJICHHUS JUIUIOB B MOIEIbHOMI
CUCTEME 3KEJITOYHBIX JIUIIOMPOTEUAOB II0 METOIY
I''. Kne6anosa [9]. ComepxxaHue IIPOAYKTOB Mepe-
KMCHOTO OKHCJICHMS JIMIIMAOB KPOBU OLICHUBAJIM I10
KOJIMYECTBY B 3PUTPOLIUTAX IIPOAYKTOB, pearnupyro-
mux ¢ Tnobapoutyposoit kuciortoit (TBKPII) u rua-
porepekuceil JIUnuaoB B IuiazMe. KoHILEHTpaluio
TBKPII B apuTpouimtax KpoBU OINPEAEIISLIN IO METO-
ny M.C. T'onuapenko [10], ocHoBaHHOMY Ha CIIOCO0-
HOCTH THMO0apOMTYpPOBOIl KHMCIIOTHI B KUCJIOU cpele
B3aMMO/ICICTBOBATh C HU3KOMOJIEKYJISIPHBIMU AUAJTb-
IerugaMu ¢ 00pa3oBaHMEM OKpPaIllEeHHOTO KOMILIEK-
ca, coaepXaHue TUAPOIEePEeKUCeil IUIIMAOB B ILIa3-
M€ KPOBU OIIpEIe/IsIM B TeNTaH-N30IIPOIIaHOIbHBIX
akcTpakTax [11]. MHTeHcuBHOCTL mpoueccoB ITOJI
B IIEYEHU M3Y4ajd II0 YPOBHIO 0Opa30oBaHUsS T'MAPO-
nepekuceil JUIMUOOB, JUEHOBBIX KOHBIOTaTOB (1K),
TBKPII. T'uapornepekucu AUMUIOB OOHAPYKWBaIU
CIIEKTPOPOTOMETPUICCKMM METOAOM OJyiaromapst Mx
crmocooHoctn okuciasare Fe?™ mo Fe?*, moHbl KoTO-
poro oOHApYXMBAJIM C IIOMOIIBIO PEeaKIUU C THO-
nuaHatoM amMoHus, K ompenensiin B renTaHOBBIX
9KCTpaKTax I10 BeIMYrnHEe Ko3(hGHUINEHTa MOJSIPHOM
skcTuHKIMM, TBKPII — mo peakuuu oOGpa3zoBaHMs
OKpallleHHOro TpUMeTUHOBOro KoMiuiekca ¢ TBKPII
(B Hameit MoguduUKaLUUKU 111 TKaHU medeHu) [12].
AHTUOKCUAAHTHBIN CTaTyC KPOBU U TEYSHM aHAIU-
3MPOBAIU IO KOJUYECTBY BOCCTAHOBJIEHHOTO TJIy-
TaTUOHA, AaKTUBHOCTU IJIyTaTUOHPEAYKTa3bl (TIy-
tatuoH: HA®H* — okcunopenykraza, K® 1.8.1.7),
JIyTaTUOHIIEPOKCHAA3bl (TJIyTaTHMOH: IePEeKUCh BO-
nopona — okcugopenykraza, K@ 1.11.1.9), karanassl
(Tmepexuch BOgOpoOAA: IMEPEKUCh BOIOpOAa — OKCH-
penykrasza, K® 1.11.1.6). ConmepkaHue BOCCTaHOB-
JIEHHOT'O TJIyTaTHMOHA OIpPeAesUIN 110 METOAY DJIMa-
Ha [13], pacyeT MPOU3BOAWIM MO KaaMOPOBOYHOM
KpUBOI. AKTUBHOCTb TJIyTaTUOHPEAYKTa3bl U3ydajiu
no ckopoctu okucieHuss HAI®H B npucyrcTBumn
OKHCJIEHHOTO TiyTatuoHa [14], riyTaTUOHIEpPOKCU-
J1a3bl — MO U3MEHEHMIO TTOTJIONIEHUS] BOCCTAHOBJICH-
HOTO TJIyTaTMOHA MOCJe MHKYOalluy B MPUCYTCTBUU
nepekucu Bogopoaa [15], KaTama3sl — IO CKOPOCTH
YTUIM3aMM TIEPEKUCU BOAOPOJIA B PEaKIIMOHHOM
CMecH, B KOTOPYIO BHOCHJIM 3pUTPOIUTH [12]. AHa-
JIM3UPOBAIM YCTONYNBOCTD SPUTPOLIMTOB K IEPEKUC-
Homy remosusy (YOIIT) [12]. CymMapHBIid YPOBEHb
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MeTaboauToB NO B CHIBOPOTKE KPOBU MCCEI0BAIN
KOJIOPUMETPUUYECKMM METOJOM C HCIOJIb30BaHUEM
peaktuBa ['pucca 11 HUTPUT-UOHA U BOCCTAHOBJIE-
HUSI HUTPAT-MOHA KaJMHUEBOW IMbLIbIO, MMIIPErHU-
poBaHHOI Menpio [16]. MIMMyHOrMCTOXMMUYECKOE
HccleqoBaHMEe aKTUBHOCTUM MHAyLMOenabHol NO-
CUHTa3bl B TEUEHU BBITIOJHSUIM Ha TapadUHOBBIX
cpesax ¢ MPUMEHEHUEeM CTpeNTaBUANH-OMOTUHOBOTO
Mertozaa (Millipore, ®panuust). JleMacKUpOBKY aHTH-
reHa MpoBOIMIN B uTpatHoM Gydepe (pH 6,0) moxn
JleficTBUeM MUKpoBoJIHOBoro wuanydyeHuss (CBY-
nmeuyb Samsung, AnoHus). B kadecTBe MepBUYHBIX
AHTUTEJl UCIOJb30BIM KPOJauubu aHTUTena K NO-
CUHTa3e. DMOTWJIMHMPOBAHHBIE aHTUTENa BTOPOTO
CJIOSl U CTpENTaBUAMH, MEUYEHHBI MEepPOKCUAA30i,
BXOOWIN B cucTeMy Buadyanmsauuu Millipore, HRP
(®pannus). B kadyecTBe XpoMoreHa HCIOIb30BaIK
3,3-muamuHOOeH3uANHA TeTpaxiopun («Jdua-M»,
Poccust). Anpa kneTok qokpaluvBaiv TeMaTOKCUIIN-
HoM Maiiepa B TeueHue 10—20 muH. KonuyecTtBeH-
HYI0 OLIeHKY akKTUBHOCTHM NO-CHUHTa3bl IMPOBOIWIN
C TIOMOIIIBIO CIEUMATU3UPOBAHHOTO IMPOTPAaMMHOTO
obecrieueHust «Bumeorect — Mactep Mopdoirorus
5,2» (Poccust) u BeIpaxald B IIPOIIEHTaX CyMMapHOit
MJIOLIAAM UMMYHOOKpPAIIEHHBIX CTPYKTYP.

CTatucThyecKyto 00paboTKy JTaHHBIX MPOBOAWIN C
HCMOJb30BaHWEM METOJOB OMNUCATEIbHON CTaTUCTH-
KW U KOpPpESILMOHHOTO aHaiu3a. CTaTUCTUYEeCKYlo
3HAYMMOCTb Pa3IMuUil CpEAHUX BEJUYMH OIpenesi-
g no kpurepusiMm CtelofieHTa, BunkokcoHa, Yaiita,
Komamoroposa — CMmupHOBa.

Pe3ymbTaThl U 00CyKIeHHE

Pesynbratel uccaenoBaHUs COCTOSTHUSI aHTUOKCH-
JIAHTHOM CHCTEMBI U AKTUBHOCTb MPOOKCUJIAHTHBIX
MPOLIECCOB B KPOBU U MEUYEHU KPbIC MTPU BO3IEWCTBUU
BBICOKOXXKMPOBOI HAarpy3koi mNpeacTaBieHbl B Ta0JM-
e 1. Y kpoic onbiTHOM Tpymmbl 1 (30 cyTok Bo3meii-
CTBHUSI BBICOKOXKMPOBBIM PAlIMOHOM) BBISIBJIEHO YBEJM-
YeHUe YPOBHS TUApoIiepekuceit tunuaoB (B 4,7 pasa,
p < 0,001) u TBKPII (ua 13,4 %, p < 0,01) B KpoBH®
OTHOCUTEJIbHO KOHTPOJIbHOW rpyIinbl. MHTErpaibHbIN
TokasaTeJib O0l1lei aHTMOKCUAAHTHON aKTUBHOCTY HE
OTJIMYAJICS OT 3HAYEHUS B KOHTPOJIbHOM rpyrime. Pe3-
KO CHMXaJlaCh YCTOMYMBOCTb SPUTPOLIMTOB K Mepe-
KUCHOMY TeMoiu3sy (B 3,7 paza, p < 0,001), Ha 13,7 %
yMeHbIIIaNach aKTUBHOCTh Kartajnasel (p < 0,05).
Hab6nonanoch yrHereHue akTMBHOCTUM (epMEeHTOB
rytaTuoHoBoro 3BeHa AO3: TiIyTaTMOHpeayKTa-
36l (p < 0,01), myratmonnepokcunasel (p < 0,001),
CHUXEHWE YPOBHS BOCCTAHOBJIEHHOTO TIJyTaTMOHA
(p < 0,001) B apuTpouutax kpoBu. B neuyeHu obHa-
PYXEHO JIOCTOBEPHOE YBEJIMYECHUE YPOBHSI TUEHOBBIX
KoHnbloratoB (B 8,7 pasa) u TBKPII (B 1,6 pa3za) no
CPaBHEHUIO C COOTBETCTBYIOLIMMHU IIOKa3aTeJISIMU B
KOHTpPOJIbHOW rpynme. OTBeTHas peakliusl CHUCTEMbI
AO3 BpIpaxanach B CHIXKCHMM aKTUBHOCTHM TIJIyTa-
THOHpenyKTassl B 3,5 pasa (p < 0,01) npu mageHun
conepkaHWs BOCCTAaHOBJIEHHOTO IIIyTaTMOHA Ha 38 %
(p < 0,01) B meyeHU. AKTUBHOCTh LNIyTATHOHIIEPOK-

BIONNETEHb CO PAMH, TOM 31, Ne 3, 2011 .



Kapaman I0.K. u dp. Humpokcudepeuueckue mexanuzmol peyasyuu OKUcaumenvHozo cmpecca / ¢. 57—62

cugasbl He M3MeHstIach. [lomydeHHBIE pPe3yJIbTaThl
HCCIIeIOBAHUS CBUACTEIBCTBYIOT 00 aKTUBALMM TTIPO-
1IECCOB JIMIIONEPOKCUIALINY, CHWXEHUW AHTUOKCH-
JNAHTHOM 3alUThl, YTO YKa3bIBa€T HA Pa3BUTUE OKUC-
JINTEJILHOTO CTpecca.

YcuieHue TpoIeccCOB  CBOOOAHOPAIMKAIBHOTO
okucieHus dyepe3 30 CyToK aJMMEHTApHOI Harpy3ku
COMpPOBOXAAJIOCh WHTEHCUdUKanueir 00pa3oBaHUS
NO Ha 27 % (p < 0,05), nmoBBILLIEHUEM AKTUBHOCTH
nHayuuobeabHoit NO-cuHTasbl B IeyeHu (Ta0da. 2).
VYBenuueHue obpazoBaHusi NO MOXHO paciieHUBAaTh
KakK aieKBaTHYIO CTpPEeCC-peaklnio opraHu3Ma, Heoo-
XOAUMYIO JUISl OCYUIECTBJIEHUSI OBICTPOW aHTUOKCU-
JAaHTHOM 3anuThl. U3BECTHO, YTO B YCIOBUSIX HOPMBI
MpU KPAaTKOBPEMEHHOM CTpecce WAeT UHTEHCHUBHBIN
cuHTe3 NO, KOTOpbIii B KayecTBe BTOPUYHOIO Mec-
CeHJXKepa aKTUBMPYET PellOKC-YyBCTBUTEbHbIE (haK-
Topbl TpaHckpunuuu (Nrf2, AP-1), peryaupyoiue

CHHTE3 aHTMOKCUIAHTHBIX epMeHTOB [5, 6]. OgHako
BBISIBJICHHOE YTHETeHNE aKTUBHOCTU PEIOKC-CUCTEMBI
[JIyTaTMOHA, HEOOXOAMMOM IS HeHTpaau3aluu -
norepekuceit, Ha 30 cyTknm GopMUpPOBaHUS ATUMEH-
TapHOTO CTpecca CBUIETEILCTBYET 00 OKHUCINTEIBHO-
BOCCTaHOBUTEJIILHOM AucOajaHce C IpeodjagaHueM
IIPOOKCHUIAHTHBIX IIpOLIecCOB. TakKe HEelb3sl HE y4U-
TBIBaTh pagvKajabHylo Ipupoay NO, KOTOpbIi CIIO-
co0eH B3aMMOJCHCTBOBATh C CYMEPOKCUA-aHUOHOM
¢ obOpazoBaHueM rmnepokcuHuTpuTa (ONOO™), urto
Ha (DOHE YrHETEHMs] MEXaHM3MOB aHTHUOKCUIAHTHOI
3alIUThl PEJOKC-CUCTEMBI TJIyTaTUOHA M KaTajasbl
JIETEPMUHUPYET IIUTOTOKCUYECKHE CBOMCTBA OKCHIA
a30Ta M €ro MHTEPMEAMATOB C TOCIECIYIOIINM II0-
BpeXIeHNEM KJIIETOK [2].

OTIMYUTEIbHOIT OCOOEHHOCTBIO IIPO- M aHTH-
OKCHUJAHTHBIX IIPOLIECCOB, IIPOMCXOISAIIMX B KPOBU
M medeHu Kphic dyepe3 90 CyToK BO3AEHCTBUSI BBICO-

Tabauua 1
ITlokazamenu cucmembt «<NPOOKCUOAHMbBL — AHMUOKCUOAHMbL>
6 KpoBU U NeveHU KPblC 8 YCAOBUSIX BbLCOKOICUPOBOL Haepy3Kku, M + m
Cpoku BbICOKOXKHPOBOil HATPY3KH
Konrpoabnas
IToka3aTenu rpynna, 30 cyrok 90 cyrok 180 cyrok
n=10 (ombiTHAA 1), (onbiTHAA 2), (ombiTHAA 3),
n=10 n=10 n=10
Kposb
AOA, % 22,7 £ 0,6 24,64 £ 2,2 40,8 £ 2,0%** 41,6 * 3,6%*
Conepxanue TEKPIT, 4,6+03 5,3 £ 0,3* 8,1+ 0,2%* 9,1 + 0,2%%*
HMOJIb/T TeMOIJIOOMHA e e T T
CogepkaHue TUAPONepEeKUCeil TUTIHIOB, 0.66 + 0.07 310 + 0.10%%* 081 +0.12 1.27 + 0.24*
ycII. efl. 200 £ U, 10 2 U, , 81 =0, ,27£0,
YOIIT, % 48,5+ 7,0 12,9 £+ 1,0%* 383+ 14 32,0 £ 4,7*
AKTUBHOCTb Kartayasbl, % 84,83 + 2,05 73,21 + 3,24* 80,8 +£ 2,23 69,2 + 4.2%
Conepxanue ryraTnona, 53+0,2 3,5 £ 0,3 4,1 £ 0,1%* 2,0 £ 0,2%%*
MKMOJIb/T TeMOrI00MHA T e T T
AKTUBHOCTb TJTyTaTHOHPEIYKTa3bl, n R i 1o gk
Mkmonb HAJI®OH/MuH/T remorioouna 3IELS 68,0 £ 1,5 733+ 16 0.1+ 24
AKTUBHOCTb TJTyTaTHOHITEPOKCHUIA3HI, 445+ 08 305 4 | 3w 40.1 + 2.2 214 + 1.2
MKMOJIb TJIyTaTUOHA/4/MT FeMOTrIo0nHa e e T T
Ileuenn

Conepxane JIK, 1,07 +0,17 | 934+023* | 114+013 | 0,63+ 0,07
HMOJIb/MT JIUTINIOB
CopepxxaHue TMAPONEPEKUCEil JTUTTUAOB, 0.40 + 0.05 He onpenensi- 0.31 + 0.03 028 + 0.02
ell. OIIT. IUL/T TKaHU T JIOCh T e
Conepxanue TBKPII, HMonb/Mr Geka 2,84 £ 0,65 4,66 = 0,15%* 2,67 £ 0,09 10,8 £ 0,9%**
ConepxXaHue TIIyTaTMOHA, MKT/MT GelIKa 8,03 £ 0,22 4,96 £ 0,11** 7,30 £ 0,17** 4,10 £ 0,17%**
AKTUBHOCTb TJIyTaTHOHPEIYKTa3bl, % . ok
Hmos HAZIOH /Mun/r 6eka 3,89 £ 0,13 1,12 £ 0,04 1,55 £ 0,11 1,01 £ 0,04
AKTUBHOCTb TJIyTaTHOHIIEPOKCHUIA3HI, 0.53 + 0.07 0.75 + 0.09 0.12 + 0.0]%* 0.12 + 0.0]%*
HMOJIb TJIyTaTUOHA /MUH/MT OeJIKa T T e T

Tpumenanue: 3mech ¥ B Ta0I. 2 OTIMYME OT BEIMYMHBI COOTBETCTBYIOIIETO MOKA3aTeNsl XKXUBOTHBIX KOHTPOJIBHOM TPYITITHI
nmoctoBepHo: * — mpu p < 0,05; ** — mpum p < 0,01; *** — mpu p < 0,001.
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Tabauua 2
Tlokazamenu HUmMpoOKCcUOepeUYeCcKoll CUCEeMbl 8 YCAOBUSIX BbICOKONCUPOBOU Haepy3ku, M + m
CpoKH BbICOKOKHPOBOIl HATPY3KH
KonTpoabnas
IToka3aTenn rpynna, 30 cyrok 90 cyrok 180 cyrok
n=10 (ombrTHAA 1), (ombITHAA 2), (onbITHAS 3),
n=10 n=10 n=10

Conepxarne meraGonntos NO, 33,0+ 1,4 42,0 £1,2* 38,5 + 0,3** 23,1 # 0,7+
MKMOJIb/JT
AktuBHOCTh NO-cuHTa3bI, % 11,2 £ 0,3 15,9 + 0,1** 13,4 + 0,3* 3,1 £ 0,1%**

KOXMPOBBIM pPallMOHOM (OIbITHasA Tpymmna 2), craja
HOpMajiu3alysi HEKOTOPbIX M3yyaeMbIX MapamMeTpoB
(comepxxaHue TruapornepeKkuceil IUMUIAOB B KPOBU
u neyenu, TBKPII u K B meyeHu, yCTOMYMBOCTH
SPUTPOLIUTOB K MEPEKUCHOMY I'eéMOJIN3Y, aKTUBHOCTD
KaTanasbl) (Tada. 1). HaGmomanock moBbllIeHUE 00-
meit AOA B 1,8 paza. CocTosiHUE PEHOKC-CUCTEMBI
IJIyTaTMOHA B KJIETKaX KPOBM XapaKTepHU30BaJIOCh
YBEJIMYEHUEM YPOBHSI BOCCTAHOBJIEHHOTO IJIyTaTUOHA
OTHOCUTEJIBHO OIBITHOW TPYMIIbI 1, TOBBIIIEHUEM aK-
TUBHOCTU TJIYyTaTUOHPENYKTa3bl U TJIyTaTUOHIEPOK-
cUaasbl 10 3HAYEHUIN KOHTPOJbHBIX Kpbic. B meuyeHun
COXpaHsilach HU3Kasi aKTUBHOCTb TJIyTaTUOHIIEPOKCH -
Jasbl U TIyTaTUOHPEAYKTa3bl, IEPBOHAYATLHO BbISIB-
JIEHHAs1 y KPbIC OIBITHOW TPYIIHI 1.

ITonyyeHHBIE JaHHBIE CBUAETEILCTBYIOT O (hop-
MUPOBaHUM KOMIIEHCATOPHOTO OTBETa AHTHUOKCU-
JTaHTHOW cucTteMbl Ha 90-¢ CyTKM aJuMeHTapHOM
Harpy3Kku, HalpaBJIeHHOIO Ha YyTWIM3allMi0 BbICOKO-
TOKCUYHBIX TPOYKTOB MEPEKUCHOTO OKUCIEHUS JIU-
MUA0B, CHUXXKEHUE UHTEHCUBHOCTU OKUCIUTEbHOTO
crpecca. BaxHyo poJib B aKTUBallMM aHTUOKCUJAHT-
HBIX TPOLIECCOB, HOPMAIU3ALUU BHYTPUKIETOUHOTO
THOJ-IUCYIbDUAHOTO OajaHca, MOBBIIIEHUU YCTOM-
YUBOCTU KJIETOK K MeMOpPaHOAECTPYKIIMU Urpaer
NO [17]. HccnenoBanue auHamMuku ypoBHS NO
Ha 90 CyTKHM 3KCIIEpUMEHTA BBISIBUJIO TCHACHLMIO K
YMEHBIIIEHUIO €ro KOJMYEeCTBa B KPOBU, CHUKEHUE
aKTUBHOCTU UHAYIIMOeTbHOM NO-CHMHTA3bl B IEYEHU.
B To Xe BpeMs mokaszaTesid HUTPOKCUIEPTMYECKOM
CHUCTEMbl OCTaBaJlMCh BbILIE KOHTPOJIbHBIX 3Haue-
Huii. Crabuin3zaius MoBblllIeHHOU skcnpeccun NO
10 90 cyToK BO3AEHCTBUSI BHICOKOXKUPOBBIM PallUO-
HOM CMOCOOCTBYET YCWJICHUIO aHTUOKCHUJAHTHOM 3a-
IIUATHI OpraHu3ma, (popMUpOBaHUIO KOMIIEHCATOPHO-
MPUCHOCOOUTENIBHOTO OTBETA KJIETKU.

Ha 180 cytku amumeHTapHOW Harpy3ku HabJio-
JIajicsl CPbIB KOMIIEHCATOPHBIX IMPOLIECCOB B CUCTEME
«TIPOOKCUIAHTBI-aHTMOKCUAAHThI». [ToaTBepXXaeHrnemM
3TOTO CJIY>KMJIO HAKOIJIEHUE Y KPBIC ONBITHOU TPYIIIbI
3 HayalbHbIX U KOHeuHbIX npoaykToB [1OJI B kpoBu
U TIeYEHU. YCTAHOBJIEHO CHMXEHUE aKTUBHOCTHM Ka-
Tama3el 1 YOIII oTHOCHTETbHO 3HAYECHWI KOHTPOIh-
Hout rpynmsl Ha 34 % (p < 0,05) u 18 % (p < 0,05)
CcOOTBeTCTBeHHO. COCTOSIHUE PEeIOKC-CUCTEMbI TIyTa-
TMoHa Ha 180 CyTKM 3KCIepuMMEHTa XapaKTepHh30Ba-
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JIOCh 3HAUMTENIBbHBIM yrHeTeHUWeM (epMEHTAaTUBHOMN
aKTUBHOCTHM IJIYyTaTUOHIIEPOKCUAA3bl M TIJIyTaTUOH-
peayKTa3bl, CHIDKEHUEM YPOBHS BOCCTaHOBJICHHOIO
[JIyTaTMOHA KaK B KPOBU, TaK M B IleYeHU. B aTumx
YCJIOBUSIX  BBISIBIEHHOE  CHUKEHUE  COAEPXKAHWUS
MeTabosuToB NO y KpbIC ONMBITHON TPYIIBI 3 CTalo
3aKOHOMEPHBIM CJIEICTBUEM YTHETEHUS IKCIIPECCUU
NO-cuHTa3bl, yCUICHUS TPOOKCHUIAHTHBIX ITPOIIECCOB.
MoXHO MpEeaInojoXuTb, YTO HEIOCTAaTOYHOCTHb
afgarTallMOHHBIX BO3MOXKHOCTEl aHTMOKCHUIAHTHOM
3allUTHl ACTePMUHUPOBAaHA YTHETEHWEM aKTUBHOCTHU
HUTPOKCUACPTUYECKOM CHUCTEMBI. DTO yKa3blBaeT Ha
CHIDKEHHME 3alllUTHBIX BO3MOXHOCTEHl OpraHm3Ma
U CPBIB KOMIICHCATOPHBIX IPOLIECCOB B CHUCTEME
«IIPOOKCUIAHTBI-aHTUOKCUIAHTbI».

J1st MoATBepKAeHUSI BbICKa3aHHBIX TPENOJIoXKe-
HMI O B3aMMOCBSI3M MEXITY WHTEHCUBHOCTBIO OKHC-
JINTEJILHOTO cTpecca U cuHTe3oM NO ObUT TIpOBelEH
KOPPESILIMOHHBIA aHaIW3 MW3y4aeMbIX ITOKa3aTeJIei
(Tadn. 3). O6HapyxeHo, uTo Ha 30 CYTKU pa3BUTHSI
aJTMMEHTApHOTO CTpecca CoaepxKaHHe MeTa0oJIUTOB
NO orpuuiaTebHO KOppeaupoBaio ¢ obueii AOA u
conepxanneM TBKPII B chIBOpoTKe KpoBU, 4Yepe3
90 cyTOK BBICOKOXMPOBOI HAarpy3Ky BEISIBIICHBI ITOJIO-
KUTEIbHbIC B3aUMOCBSA3U ¢ AOA, aKTUBHOCTBIO IIyTa-
TUOHpEeAYKTa3bl U KaTanasbl. OOHapy:KeHHasl KOppes-
LIMOHHAsI CBsI3b MeXay (hepMEeHTaMMu TJIyTaTMOHOBOTO
3BeHa, Karaja3el 1 ypoBHeM NO B KpOBM JOKa3bIBa-
€T y4yacTUE 3TOW CUTHAJIBbHOW MOJIEKYJIBI B MHIYKIIMA
obpazoBanmst epmeHToB AO3. JIaHHBIM MeEXaHU3M
obecreunBaeT (PU3MOJOTUYECKYIO PEryJIIIMI0 MHTEH-
CHBHOCTU OKHUCJIMTEIIBHOTO CTpecca IpU aJalTalry K
HeOaronpusaTHEIM dakTopaMm. Ha 180 cytku anmmeH-
TapHOI'O CTPECCa YCTAaHOBJIEHA TOJILKO IOJIOXKUTEIbHAS
CBSI3b MeXAY coaepxkaHueM MeTaboauToB NO B ChIBO-
POTKE KPOBU M YCTOMUMBOCTHIO MEMOPAH SPUTPOLIUTOB
K okuciautenbHoMmy ctpeccy (YOIIT). BrisiBieHHbIE
MUHUMaJIbHBIE CBs13u NO ¢ MmapaMeTpaMu CUCTEMBI
AHTMOKCHMJIAHTHOU 3alllUThl CBUACTEILCTBYIOT O Hapy-
LIEHUU PETYJISILIMU OKUCIUTETbHO-BOCCTAHOBUTEILHBIX
MPOLIECCOB HA TAaHHOM 3Talle, HEKOHTPOJUPYEMOM Te-
YEeHWN OKUCJIUTEIHLHOIO CTpecca.

3akinoyeHne

IIpoBeneHHOE MCCIIeAOBaHUE TTO3BOJIWIIO BHISIBUTH
OCOOCHHOCTM IIpO- M AHTUOKCHUIAHTHOIO CTaTyca
OpraHu3Ma KpbIC B IMHAMUKE BO3ICHCTBUSL BHICOKO-
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Tabauua 3

Koppeasyuounuviii anarus e3aumocessu cooeprcanus memabdosumos NO
¢ noKazamensmu CUCMeMbl «<NPOOKCUOAHMbL — AHMUOKCUOAHMbBL KPbIC 8 YCAOBUAX BbICOKOICUPOBOL HACDY3KU

CpoKH BbICOKOKMPOBO#i HArPY3KH
Iloka3arenn rll)(;:;;mzb:afo 30 cyrok 90 cyrok 180 cyrok
’ (ombiTHAA 1), (onbiTHag 1), (ombiTHAA 1),

n=10 n=10 n=10
AOA —0,27 —0,56 0,50 0,04
Conepxanue TBKPIT 0,04 —0,81 0,02 0,08
Conepxanme 0,18 ~0,29 ~0,39 ~0,07
TUIPONEPEKKCEN TUITUAOB
Karanaza —0,67 0,03 0,57 —0,29
CopepxaHue rIyTaTUOHA 0,38 0,21 —0,46 0,14
AKTUBHOCTS -0,30 -0,36 0,01 0,33
TJIyTaTUOHTIEPOKCHUIA3bI
AKTHUBHOCTP TJIyTaTUOHPEIYKTa3bl 0,10 —0,05 0,51 —0,39
VOIIT —0,17 —0,25 0,15 0,58

>KMPOBBIM PAllMOHOM U YCTAHOBUTH POJIb HUTPOKCU-
JIEPrUIECKON CUCTEMBI B PETYJISILIMU OKUCIUTEILHOTO
crpecca. KpaTtkoBpeMeHHasi BBICOKOXMPOBAsl AueTa
(30 cyTOK) TIpOBOLIMPOBAJIa Pa3BUTHE OKUCIUTEIb-
HOTO CTpecca, CONPOBOXIAIOIIETOCS HAKOIUICHUEM
npoaykToB ITOJI u yrHeTeHMeM aKTMBHOCTHU PelOKC-
CHCTEMBI TJIyTaTMOHA B KJIETKaX KPOBM M TI€YCHH,
akTtuBauuveir MHAyuubenbHot NO-cUHTa3bl, TUMep-
nponykuneir NO. dnutenbHoe nmomnepkanne 3pdek-
TOPHOTO COCTOSIHMSI IIPY IIPOJIOHTUPOBAHUYU BBEICOKO-
KMPOBOUM Harpy3ku 1o 90 CyToK XapaKTepu30BaJlOCh
MOSIBJICHUEM KOMITEHCATOPHO-TIPUCIIOCOOUTEIHLHOTO
OTBETa CO CTOPOHBI BCEX UCCIEIYEMbIX 3BEHbEB aHTU-
OKCHUIAHTHOU cucTeMbl. OTMEUYEHO yBEJIMYECHUE CHH-
Te3a TJIyTaTUOHA W aKTUBAILUS TIyTaTUOH-3aBUCUMBIX
¢epMEeHTOB B KPOBHM, COXpaHEHME ITOBBIIICHHON aK-
TUBHOCTM MHAyUMOUIbHOW NO-CHHTa3bl B IEYEHU
n cuHre3a NO. MHaykimuss o0003HAYEHHBIX BHIIIE
peakiuii aHTUOKCUIAHTHOM 3alllUThl KyIHpOBasia
pa3BUTHE OKUCIUTEIBHOTO CTpecca, MUHWUMU3UPO-
BaJla HAaKOIUICHHE BBICOKOTOKCHYHBIX JIMITOIIEPOKCH-
IoB B KpoBu u meyeHu. Ha 180 cyrku anmmeHTap-
HOIl Harpy3Ku HaOJI0ajCs CPBIB KOMITEHCATOPHBIX
MPOLIECCOB B aHTHMOKCUAAHTHON CHUCTEME, MCTOIIE-
HUE €€ aJaNnTallMOHHBIX PE3epBOB — HaOIIOmaICs
penokc-aucbagaHCc CcO CMEIIeHMEM B CTOPOHY aK-
TUBALUMU TIPOOKCUAAHTHBIX peaKldili U WHTUOUPO-
BaHMSI AaHTUOKCUIAHTHBHIX. BBISIBIEHHOE YrHETEHUE
aKTUBHOCTU HUTPOKCUIECPTUUECKON CHCTEMBbI CTajlo
MaTOTeHeTUYECKUM (haKTOPOM, YCUJIMBAIOILIMM OKKC-
JMTeNbHBINA cTpecc. [loka3aHo, YTO aKTMBALUS HUT-
POKCHUIEPTMYECKUX MEXaHM3MOB KOpPpEIUpyeT C IT10-
BBIIIEHWEM AaHTUOKCHIAHTHOIO CTaTyca OpraHM3Mma,

BIONNETEHb CO PAMH, TOM 31, Ne 3, 2011 r.

U, HaMpOTUB, MHTMOUpoBaHue cuHTe3a NO cMmelaer
MMPOOKCUAHTHOE-aHTUOKCUIAHTHOE paBHOBECHE B
CTOPOHY HWHTEHCH(MUKAIIMM CBOOOIHOPATUKAIBHOTO
okucieHus JunuaoB. OTciofa cieayeT, YTO COCTOSsI-
HUE HUTPOKCUIEPTUUYECKON CHCTeMbl U aAKTMBHOCTb
reHepaiiud NO MOXeT SIBJSITbCS OAHWUM M3 BaKHbIX
MEXaHU3MOB MOJ/epXKaHUsSI ONTUMAJIbHOTO OajaHca
MEXJY MPO- U aHTUOKCUIAHTHBIMU TIpOLIeccCaMu, pe-
TYJISIIMU UHTEHCUBHOCTU OKMCJIMTEIBHOIO CTpecca.
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NITROXIDERGIC MECHANISMS OF OXIDATIVE STRESS REGULATION

Yuliya Konstantinovna KARAMAN, Tatyana Pavlovna NOVGORODTSEVA,
Natalia Vladimirovna BIVAL’KEVICH, Elena Grigor’evha LOBANOVA, Vera Innokent’evna YAN’KOVA

Viadivostok Affiliation of the Far East Centre for Physiology and Respiratory Pathology of the SB RAMS —
Institute of Medical Climatology and Rehabilitation Treatment

690105, Viadivostok, Russkaya str., 73g

The role of nitroxidergic system in the mechanisms of oxidative stress regulation has been revealed in experiments with
rats. The development of oxidative stress has been realized through the high caloric load impact on rats during 180 days.
It has been shown that the activation of nitroxidergic mechanisms correlates with the increased of antioxidant status and,
conversely, the inhibition of nitric oxide synthesis displaces the prooxidant-antioxidant balance towards the intensification

of lipids free radical oxidation.

Key words: oxidative stress, nitric oxide, antioxidant system, high caloric load.
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