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IToka3aHo, 4YTO B YCJOBHSX MOJCIMPOBAHHS OKHCIHMTEIBHOTO cTpecca N Vitro (cpema ®enToHa) B
OPUTPOLIUTAX YCUIMBAIOTCS PEAKLUU NEPOKCUAALUY JUIUAO0B, YTO MOATBEPKIACTCS CHIPKCHUEM COJIEPKAHUS
OOIIMX JIMITUIOB U TIOBBIIIEHHEM YPOBHS TMEPBUYHBIX M BTOPHYHBIX MPOIYKTOB IEPEKUCHOTO OKUCIECHHS
JUIHUI0B Kak B MeMOpaHaX, Tak U B T€MOJIM3aTe IPUTPOLMTOB. BMecTe ¢ 3THM, B reMosu3aTe SpUTPOLUTOB
CHI)KAETCsl aKTHBHOCTh KaTaliasbl M BO3PacTaeT aKTUBHOCTh TIIyTaTHOHpPeAyKTasbl. PaccmarpuBaercs
BO3MOXHOCTb Pa3BUTHS B 3PUTPOIMTAX aAANTHBHO-KOMIIEHCATOPHBIX MPOIIECCOB B OTBET HA MHULIUHPOBAHUE
OKHCJIUTEINIbHBIX PEaKLUi ¢ y4acTHeM aKTHBHBIX ()OPM KHCIOPOJa.

Kniwouesvie cnoea: >puUTpOLUTHI, OKHUCIUTEIBHBIH cTpecc, cpega DeHTOHA, NEPOKCUAALMs JIMIUIOB,
AQHTHOKCHAAHTHBIE ()epPMEHTEHI: KaTala3a, TIIyTaTHOHPEeIyKTa3a.

BBEJIEHUE

B mHactosmiee Bpemst mpoOiieMa OKHCIHTENBHOTO CTpecca, COMPOBOXKTAMOIIETO
MHOTHE 3a00JIeBaHMsI BHYTPEHHETO XapakTepa, ABISETCS OJHOW M3 Hanbojiee BaXKHBIX B
coBpeMeHHO# Onomnoruu u Meaunuue [1-3]. JIo cux mopocTaeTcs 10 KOHIA HepeIIeHHBIM
BOTIPOC O POJIM OKUCIIHUTEIBHOTO CTPECCa B PA3BUTHU MATOJIOTHH U O T€X JECTPYKTHBHBIX
TpoIeccax, KOTOpPbIe OCYIIECTBISIOTCS Ha KIETOYHOM M MOJEKYJISPHOM YPOBHSIX TIOJ
neiictBueM akTHBHBIX (hopM kuciopona (APK) kak paankaabHOM, Tak M HepaIuKaIbHON
TIPUPO/IBI.

Mumensto aeiictBus ADK sSBASIOTCS pa3iudHbIE OPraHUYECKUE COCAUHEHUS, B
YaCTHOCTH JIMIMIHBIE KOMITOHEHTH KIeTOK [4]. Ycmmennoe remepmpoanne ADK —
XapakTepHasi OCOOCHHOCTh OKHCIUTEIBHOIO CTpecca, MPUYMHA PAa3BUTHA KOTOPOTO, IO
UMEIONIEMYCSl B JIUTEpaType NPEJACTABICHUIO, — HApPYyIICHHE MPOOKCHIAHTHO-
AHTHOKCHIAHTHOTO paBHOBecHs [4].

Bmecre ¢ 3TMM HaKOMHMIOCH JOCTATOYHO MHOTO IAHHBIX, CBHUIETENHCTBYIOIIHUX O
BOBJICUCHUHM B TMATOJOTHYCCKHHA MPOIECC SPUTPOLUTOB IPH CEPACYHO-COCYIUCTHIX,
reMaToJOTHYECKHX M APYTHX 3a0oneBanusx [5—8].
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[Ipencrapisiercs: BaKHBIM IOHSTbH, KAKHE MOJIEKYJIIPHbIE MEXaHU3Mbl PEAIU3YIOTCA B
SPUTPOLUTAX B OTBET HAa OKUCIMUTEIBHBIA CTpecc, MOTYT JM OHU HMMETb aJalTUBHBIN
XapakTep W OBITh HampaBleHBl Ha MOAACP)KAaHUE CTPYKTYPHOIO M (YHKIHOHAJIBLHOTO
COCTOSIHMSI SPUTPOLIUTOB.

B cBs131 ¢ 3TUM LIebI0 HacToALIeH paboThl ObIIIO H3yYEHHE MIPOLIECCOB IIEPEKHUCHOTO
OKHCJICHUSl JIMMUAOB M AaKTHBHOCTH OTHCIBHBIX AHTHOKHIAHTHBIX (EPMEHTOB B
IPUTPOIMTAX B YCIOBHUIX MOJCIUPOBAHHS OKUCIUTEIBLHOTO CTpecca in Vitro.

MATEPHAJIBI U METO/bI

Marepuanaom asi MCCIIEAOBAHUHA CIYKWINM SPUTPOIMTHI MPAKTHYECKU 3I0POBBIX
nroneit (15 ugenmoBex B Bo3pacte oT 35 no 40 ner). MoaenupoBaHuEe OKUCIHTEIBHOTO
cTpecca OCYIIECTBIISUIM, HCHonb3ys cpeny denrona, comepxkamryro 10MM FeSQ *
*7TH,O u 3mMM H,0,. Opurpormrs! momMernaau B cpenay denrtona (B coornomennn 1:1) u
uHKyOupoBamu B TeueHue 4 yacoB npu 4°C. Cpema DeHTOHa XapakTepu3yeTcs
CIOCOOHOCTRIO aKTHBHO TeHepupoBath ADK pamukansHO# npuponsl. Peaknus dentona
SIBIISIETCS] ITYCKOBOM B 9TOM IpoIiecce:

Fe'?+H,0, — Fe*+0OH+0OH[9].

KoHTponeM ciyXHiau 3pUTPOIHTHI, KOTOpPHbIE HE OBUIM MHKYOUPOBAaHBI B JAHHBIX
YCIIOBHUSX.

KpoBb mpaktuuecku 300poBbIX Jioped Opamu Ha Oaze I'BY3 PK «llentp kpoBu»
(r. Cumdeporrons).

OpUTPOIMTHI TEMOJIM3UPOBAIH, TOOABIISAS PABHBIA 00bEM TUCTHILIMPOBAHHON BOJIBI
[10]. MemOpaHbl OTHENSUTM OT TeMOJIHM3aTa IOCICIOBATEIbHBIM EHTPU(YTrUpOBaHHEM
mpu 3000 06/MuH. B MeMOpaHax W reMONIM3aTe SPUTPOIMTOB OMPENEIISIN COMEPIKAHNE
06mumx aununos [11], a Taxke nepsuunbix [4] u Bropuunsix (TBK-akTHBHBIX) IPOIYKTOB
nepokcunanmu sunuaos ([10OJI) [12]. B remonm3are SpUTPOLMTOB ONPEICISUTH TaKXKe
aKTHBHOCTB Kartana3sbl [13] u rimyraTroH-penykrassl [14]. Bee nccinenoBanus mpoBOaANIN
C HCIOJH30BAHUEM CIEKTPOPOTOMETPUIECKUX METOJIOB OHOXMMHUYECKOTO aHaJn3a.
[lony4yennsle maHHBIE O00pabaTHIBANM CTATUCTHYECKH C NPUMEHEHHEM {-KpuTepus
CrerogeHTa.

PE3YJIbTATBI U OBCYKJIEHUE

Kak moxazanu pe3ynbTaTbl MCCIEAOBAHUNA, NP HMHKYOAallMH 3PUTPOLMTOB B Cpeie
deHTOHA, MPOAYLUPYIOIIEH aKTUBHBIE (JOPMBI KHCIOPOJa, B SIPUTPOLUTAX NPAKTHYECKH
3IIOPOBBIX JIIOACH HAONIOMACTCS CHI)KEHHE COIEpKaHus oOmux aunumoB. Ha 31 % B
MeMmOpanax u B 2,0 pazsa — B remonmszare (Ta6na. 1). B 3THX yCIOBHAX CHHIKEHHE
coJep>kaHusl OOIIMX JIMIIMAOB CONMPOBOXKAAETCS CYLICCTBEHHBIM MOBBIIICHUEM YPOBHS
KaK TIEPBMYHBIX, TaK M BTOPMUYHBIX TpoaykToB IIOJI (tabn. 2, 3). Tak, B MeMOpaHax
SPUTPOIIUTOB CojiepkaHue rmepBruuHbIX MpoayktoB ITOJI moBsimmanocs B 26,5 pasa, a B
remoim3ate — B 12,9pa3a no cpaBHeHuro ¢ kourposeM. Conepxkanue Bropuubix (TBK-
aKTHBHBIX) MPOJYKTOB MOBKINIANIOCH B 3,2 pa3a B MeMOpaHax U B 7,7 pa3a B reMOJIM3aTe
SPUTPOIIUTOB.
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Tadnauna 1
Conep:xaHue 00IIMX JUIHAOB B MeMOpPaHaX M reMo/IM3aTe SJPUTPOLIMTOB B YCJIOBHAX
MO/IeJIMPOBAHNS OKUCINTENBHOTO cTpecca (M+m)

MeMOpaHbI TI'emonu3zat
OOBEKT UCCIEI0BAHUS Copeprxanue o0IUxX Coneprxkanue 00X
JIATUIOB, MI/MII JIUIAIOB, MI/MJT
KoHTpoIb (3pHTPOITUTHI 10
WHKYOAaluu B cpejie 1,09+0,15 1,57+0,19
denTOHA)
OPUTPOIIUTHI TIOCTIE
HMHKYOalluu B Cpejie 0,75+0,07* 0,77+0,07*
®entona (4 yaca)

Ipumeuanue: * — MOCTOBEPHOCTD Pa3IHYKs MOKA3ATEIs 0 CPaBHEHUIO ¢ KoHTposieM (p<0,05).

Taoauna 2
Conep:xaHue NEPBUYHBLIX MPOAYKTOB MEPOKCUIAIINH JUITHI0B B MEeMOPaHaxX U
reMoJIiM3aTe 3PUTPOIMTOB B YCJIOBHSIX MOAJIMPOBAHHS OKHCJIUTENLHOr0 cTpecca (M+m)

MewmOpaHbI I'emonuzar
OOBEKT UCCICTOBAHUS [TepBuuHBIE TIPOAYKTHI ITepBuyHBIE TPOAYKTHI
TTOJI, yen.en/Mr nunuaon TTOJI, yen.en/Mr nunuion

KoHTposb (3pUTpOLUTEI

JI0 MHKYOaIlMU B Cpeie 0,30+0,02 0,33+0,02
denToHA)
DpUTPOLUTHI TIOCIIE
HMHKYOaIluu B Cpejie 7,94+1,02* 4,25+0,43*

denrona (4 yaca)
Ipumeuanue: * — NOCTOBEPHOCTH PaA3JIMYMs [TOKA3aTENS 10 CpaBHEHMIO ¢ KoHTpojeM (p<0,05).

Taoauna 3
Coaep:kaHne BTOPHYHBIX MPOIYKTOB MEPOKCHAAIMH JUIHI0B B MEMOPAHAX U
reMoJiM3aTe 3pUTPOIMTOB B YCJIOBHSIX MOAEJIMPOBAHHS OKHCIUTENLHOr0 cTpecca (M+m)

MewmOpaHbI I'emonuzar

OGbeKT Hcee10BaHus TBK- akTHBHE IPOAYKTEI TBK- akTHBHE POAYKTEI
ITOJI, yen.en/Mr munuaon MTOJI, yen.en/Mr nunuaon

KoHTpoib (3puTpOLUTHI 10

UHKYOaIluu B cpelie 0,19+0,05 0,043+0,003
DeHTOHA)

DpUTPOIMTHI TOCTE

WHKYOaIuu B cpefie 0,61+0,1* 0,33+0,06*

®enrona (4 yJaca)
Ipumeuanue: * — NOCTOBEPHOCTH PaA3JIMYMs [TOKA3aTENs [0 CpaBHEHHIO ¢ KoHTpojeM (p<0,05).
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Haubonee BripakeHHBIE M3MEHEHHS TOKA3aHBI I EpBUYHBIX TpoaykToB [10J], uto
MPOCIICKUBACTCA KaKk B MeMOpaHaxX, TaKk M B TEMOJIM3AaTe€ DPHUTPOIMTOB. IDTOT (akT
3aCIy’)KMBAeT OMNpPEACJICHHOINO BHUMAHUS W TO3BONACT CAENaTh NPEATOJIONKEHHS O
BO3MOXHOCTH peaJIM3allii B SPUTPOLMTAX HEKOTOPOrO MEXaHW3Ma, HAIpaBICHHOTO Ha
cAep )KMBaHWE TIPEBpaIleHUs epBUYHBIX MPoAaykToB [10JI Bo BTOpHUHBIE, KOTOPHIE, KaK
M3BECTHO M3 JHTEpaTypsl [9], mpeacTaBisioT Topa3io OOJBIIYI0 OMACHOCTH IS KIETOK,
B3aMMOJIEHCTBYS C MOJIEKYJIaMH IIPOTEHHOB U BIUSS HA UX CTPYKTYPY U QYHKLIUH.

OOparraer Ha ceOd BHMMaHHE W JAPYyrod (QakT, CBSI3aHHBIA C H3MEHCHHEM
coJiep>KaHusl OOIIHX JIMTTHIOB B MEMOpaHax M reMoJIn3aTe dSPUTPOIUTOB. M3 oTy4eHHBIX
JaHHBIX CIIEIyeT, YTO WU3MEHEHHUS B COACpIKaHMH oOmMX JunuaoB U npoaykros 11OJI B
MeMOpaHaxX ¥ FeMOJIH3aTe IPUTPOIIMTOB UMEIOT PEIUIIPOKHBIN XapakTep. DTO TMO3BOISIET
clenaTh MPEANOJOKEHNe, YTO B YCJIOBHSAX OKHCIMTEIBHOTO CTpecca B MeMOpaHax
aKTHUBHUPYIOTCS MPOLECCHl PEMapaTUBHOIO XapaKTepa 3a CUeT JUMHIHBIX KOMIIOHEHTOB
LUTO30J15, YeM U MOXKHO OOBSICHUTH OoJiee BBIpa)KEHHOE CHIKEHHE COICp)KaHUsl OOLIMX
JUTIHIIOB B TEMOJIM3ATEe M0 CPAaBHEHUIO ¢ MeMOpaHaMy 3pUTPOLIUTOB. B 1memoM B ycmoBHsIX
MOJICTTMPOBAHUS OKHCIUTEIBEHOTO cTpecca iN Vitro B MeMOpaHax 3pUTPOLUTOB MPOLECCHI
NEPOKCUIAINN JIMIIUAOB OCYLIECTBISIIOTCA 0Oojiee akTHBHO, 4YeM B IMTO30J€, YTO
0OBSICHACTCST HETOCPENCTBCHHBIM KOHTAaKTOM MEMOpaH co CpefoHd, Npoaylnupyromei
AODK.

[Ipy wW3MEHEHUH aKTUBHOCTH (DEPMEHTOB AaHTHOKCHUAAHTHOH CHUCTEMBI ObUIN
MOJTlydeHbl [TaHHBbIe, TMIpelCcTaBileHHble B Tabn. 4. Kak mokaszamm pe3ynbTaThl
WCCIIEIOBAaHNN, TIPH WHKYOaluu OSpUTPOIUTOB B cpeae {DEeHTOHa B TreMojiu3aTe
OPUTPOILIMTOB CHIKACTCS aKTUBHOCTH KaTanasbl (B 1,7 paza mo CpaBHEHUIO C KOHTPOJIEM)
M, BMECTE€ C OTHM, INOBBIIIACTCS AaKTUBHOCTh TIyTaTHOHpenykrtassl (B 1,4 paza).
YMeHbIlIeHne aKTUBHOCTH KaTajla3bl B 3PUTPOLMTAX B YCIOBUAX OKHCIUTEIHFHOTO CTpecca
SBIISIETCS. OTPHLATENBHBIM (AaKTOPOM, TaK KaK CHIKAET BO3MOXKHOCTU Pa3JIOKECHHUS
MEepOKCHUIIa BOAOPOa — IPOBOIHMKA OOJIBIIMHCTBA peakuuii renepupoBanus ADK [9].

Taoauna 4
AKTHBHOCTBH KaTajia3bl U INIyTATHOHPETYKTA3bl B reMoJIH3aTe JPUTPOLNUTOB B
YCJIOBHSAX MOAETUPOBAHUS OKHCIUTEIbHOr0 cTpecca (Mxm)

AKTHUBHOCTDL
IyTaTUOHPETYKTAa3hl,
HMOJTBXMUH “XMJT

AXTUBHOCTB KaTaja3bl,

OOBEKT UCCIEI0BAHUS I
a MMOJBXC Xt

KoHTponb (3pUTpOIUTHI 10
WHKYOaIuu B cpefie 0,065+0,006 0,590+0,026
deHTOHA)
DpUTPOIMTHI MOCTC
WHKYOaIuu B cpefie 0,038+0,002* 0,800+0,017*
®enrona (4 yaca)
Ipumeuanue: * — TOCTOBEPHOCTD Pa3JIMYMs ITOKA3aTENs 10 CpaBHEHHUIO ¢ KoHTpoaeM (p<0,05).
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[loBBImIEHNE aKTUBHOCTH TIIYTAaTHOHPEAYKTA3bl TAK)KE MPEACTABISAETCS AOCTATOYHO
BRXHBIM (DAKTOM, MOCKOJIBKY JAHHBI (EPMEHT aHTHOKCHJAHTHOW CHCTEMbBI 3aHHMAET
[EHTPAIBHOE MECTO B TaK HA3bIBAEMOW TIIyTATUOHOBOW CHUCTEME KIIETOK, 00ecIreumnBas
MoAJep)KaHUEe  ONTHUMAIBHOIO  YPOBHA  BOCCTAHOBICHHOTO  TIyTaTHOHA U
BOCCTaHOBHUTEJILHOrO  moTeHnuama B  menoM  [14].  TloBbiiieHHe  aKTUBHOCTH
SPUTPOLUTAPHON TIYTATUOHPEIYKTA3bl B YCIOBHUSIX OKUCIUTEIBHOIO CTpecca MOXKHO
paccMaTpuBaTh Kak MPOSBICHUEC peaNM3alUU aJaNTUBHO-KOMIICHATOPHBIX IPOLIECCOB,
HaIpPaBJIEHHBIX Ha CTA0MIM3ALHMIO KIETOYHOTO MeTa0ONM3Ma M, B KOHEYHOM HTOTE, Ha
nojyiepkanue (yHKIMOHAIEHOW aKTHBHOCTH 3PUTPOIIUTOB.

3AKIIOYEHHUE

Takum 00pa3oM, Ha OCHOBaHHM pPE3YJIbTATOB HCCICIOBAHUA MOXHO CJIIENaTh
CJICTYIOIINE BBHIBOIBI

1. B ycIOBHSAX MOJCIMPOBAHHS OKUCIHMTEIBLHOTO cTpecca IN Vitro (cpexa deHroHa) B
SPUTPOLUTAX  YCUJIMBAIOTCS  NPOIECCHl  MEPOKCHIALMH  JIMIMUAOB, O YEM
CBUJECTENBCTBYIOT CHIDKCHHE COJIEp)KaHUS OOIIMX JIMIHAOB W TOBBIIICHHWE YPOBHA
MIEPBUYHBIX U BTOPWYHBIX MpoaykToB [1OJI kak B MemOpaHax, Tak U B reMOJH3aTe
3PUTPOLIUTOB;

2. mpu WHKyOammu H3pUTPOIUTOB B cpene DeHTOHa B TeMoiM3aTe SPUTPOIUTOB
U3MEHSIETCS aKTHBHOCTh (EPMEHTOB AHTHOKCHIAHTOW CHUCTEMBL. CHIXKAETCS
AKTUBHOCTb  KaTama3bl M  TOBBIIIAETCS  aKTUBHOCTb  TJyTaTHOHPEIYKTa3bl.
[loBbIIeHNE AKTUBHOCTH TIYTATHOHPEOYKTa3bl B SPUTPOLUTAX B ITHX YCIOBHUIX
MOJKET UMETh aJalTHBHO-KOMIIEHCATOPHOE 3HAUYEHHUE.
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PROCESSES OF LIPIDS PEROXIDATION AND ACTIVITY OF
ANTIOXIDATIVE ENZYMES IN ERYTHROCYTES UNDER OXIDATIVE
STRESS IN VITRO

Konoshenko S. ¥, Kycharik O. N.,Yolkina N. M., Mirmuminova Z. M.
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It is known, that under different diseases the oxidative stress is developed [1, 2].
These processes are connected with generation of oxygen active forms [1]. Today we have
much dates about that under some diseases erythrocytes are involved in pathological
process as demonstrated by biochemical changes occurring in them [3, 4]. In this regard, it
is interest to examine the state of processes of lipids peroxidation and antioxidative system
in erythrocytes under oxidative stress in vitro.

The materials for the study were the erythrocytes of healthy subjects. Erythrocytes
were incubated in Fenton system, containing 10,0 mM F&S@.,0 and 3,0mM HO,
during 4 hours at 4.

Fenton system have ability for production of radical oxygen active forms, in
particular, superoxideanion [5]. The control was the erythrocytes, which didn’t incubated
in Fenton system. The erythrocytes were hemolysated by distilled water. The membranes
of erythrocytes were separated from hemolisate by centrifugation. In membranes and
hemolisate of erythrocytes the content of total lipids [6] and lipids peroxidation products
(LPP) [7, 8] was determined. The activity of catalase [9] and glutation-reductase [10] was
determined in hemolysates. All indexes were studied by spectrophotomertic methods of
biochemical analyses.

It has been shown, that under oxidative stress the level of total lipids in membranes,
and hemolysate of erythrocytes was lowed: at 31,0 percents and at 2,0 times, accordingly,
as compared with control. The level of primary and secondary products of lipids
peroxidation (LP) in membranes and hemolysates was rised. The content of primary
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products of LP was rised at 26,5 times in membranes and at 12,9 times in hemolysate of
erythrocytes. The content of secondary products of LP was rised at 3,2 times in
membranes and at 7,7 times in hemolysate.

At the same, the activity of antioxidative enzymes in hemolysates was changed also.
The activity of catalase was lowed at 1,7 times as compared with control and activity of
glutation-reductase was rised at 1,4 times.

The obtained dates evidence about that under oxidative stress in vitro the
intensification of lipids peroxidation reactions in erythrocytes is accompaned with
mobilization of adaptative reactions that is important for stabilization of redox potencial in
red cells.

Keywords erythrocytes, oxidative stress, Fenton system, lipids peroxidation,
antioxidative enzymes: catalase, glutation-reductase.
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