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Iloka3ano, 4TO IpU LUPPO3€ INEUCHU B BPUTPOLUTAX CYIIECTBEHHO BO3PACTACT MHTCHCHBHOCTH IIPOLECCOB
OKHCIIHTESIIBHOM MoIU(UKaIK NpoTeHHOB. boiee BeIpakeHHOE 00pa3oBaHME IPOMTYKTOB OKHCIUTEIBHOM
MOAMGHKAIMK TIPOTEHMHOB HaOIIOJaeTcs B MeMOpaHaX 3PHTPOLUTOB MO CPABHEHHIO C HX IMTO30JIbHON
¢bpakuueil. WHTeHCU]UKALMA OKUCIMTENBHOW MOAM(UKAMK NPOTEHMHOB B 3PUTPOLMTAX OOJBHBIX
COYeTaeTCsl C M3MEHEHMSMM AaKTUBHOCTH OTAENBHBIX AHTHOKCHIAHTHBIX (epMeHTOB. B 1mro30mbpHON
(bpakuun SPUTPOLIUTOB HAOJIIONACTCS CHIDKEHWE AKTHBHOCTH INIYTAaTHOHPEAYKTa3bl U CYLIECTBEHHOE
MOBBIIIEHUE aKTUBHOCTH KaTaa3bl.

Knrouegvte cnoea: >pUTPOLUTHI, OKUCIUTENbHAS MOIU(MUKALS IPOTEHHOB, aHTHOKCUIAHTHASI aKTHBHOCTB,
[IIyTaTHOHPEIyKTa3a, KaTajla3a, HaToJIOrusl, HUPPO3 EYCHU.

BBEJIEHHE

B mHacrosmiee BpemMsi WM3BECTHO, 4YTO TPU MHOTHUX 3a0OJICBaHMSIX HapyIIaeTcs
MPOOKCUIAHTHO-aHTUOKCUJIAHTHOE PAaBHOBECHUE, YCUIIMBACTCS T€HEPUPOBAHUE AKTHUBHBIX
dhopm kucimopoma (ADK), pasBuBaeTcs T.H. OKHMcauTenbHbIM cTpecc [1-4]. Tlox
nericteueM A®K ycwinnBarOTCS ACCTPYKTHBHBIE IIPOIECCH, O YEM CBUIETEIBCTBYET
WHTCHCHU(UKAIUA TICPEKHCHOTO OKHUCIICHUS JIUMUAOB K OKHCIUTEIHLHOW MOIUGMUKAIIIU
MPOTEHHOB [5-7].

Kax mpaBuio, 3Ti mpormecchl IpHOOPETAOT MEMHOMN, JIABHHOOOPA3HBIA XapaKTep U
BeIyT K emé Oombimemy reHepupoBanuto ADK. MHTepecHbIM sBIsieTCST TOT (DaKT, 4TO
HE3aBUCUMO OT JIOKaJIM3alMyd MAaTOJOTMUYECKOro TMpolecca B HEro BOBIEKAIOTCS
JOPUTPOITUTEI, OTBEYAS WM3MEHEHUSMH CBOETO METa0OJIMYECKOTO COCTOSHUA [6-9].
IIpencraBisieTcs BaKHBIM TOHSATH XapakTep M HANPABICHHOCTh M3MEHEHHMH B KJIETKax
pa3HOro THMa, B YaCTHOCTH, B IPUTPOIUTAX, B YCIOBUIX MATOJIOTUU U OKUCIUTEIHHOTO
CcTpecca; BBUICHUTh KaKWe W3 MPOUCXOISIIINX HW3MEHEHHH WMEIOT JIeCTPYKTHBHBIN
XapakTep W KaKhe U3 HUX MOTYT UMETh KOMIIEHCATOPHO-aJalITHBHOE 3HAYCHHE.
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B cBs3u ¢ ATHM, LETBI0 HACTOSIICH PaOOTHI SBISIOCH M3YYCHHE OKHUCIHTEILHOM
MOJU(UKAINY IPOTEUHOB U aHTHOKCUJIAHTHOW aKTUBHOCTH B DPUTPOIUTAX MPU IUPPO3E
MICYCHHU.

MATEPHAJIbBI 1 METO/bI

Marepuanom [UIsi UCCIIEAOBAHUMN CIYXHIN 3PUTPOLUTHI MPAKTUYECKH 3I0POBBIX
monert (20 yenmoBek B Bo3pacte OT 35 nmo 45 ner) u OONBHBIX LUPPo3oM meueHu (15
4genoBeK B Bo3pacte oT 45 mo 60 met). KpoBs 310poBEIX mMomel Opanu Ha 6a3e ['bY3 PK
«entp kpoBu», r. Cumdepornons, kpoBb OonmbHBIX — Ha 6ase [BY3 PK «Knunudeckas
OoompHuma Ne 7», 1. Cumdeponons. KpoBp OonbHBIX Opany NOpH MOCTYIJICHHH B
CTalMoHap, Iepes HayaaoM JEeUeHusl.

OpUTPOLIUTE TEMOJHM3UPOBAIA 0 METOMy, OmucaHHoMmy B Juteparype [10].
MeMOpaHBl OTAETSUIA OT TEMOJIM3aTa IOCIIEOBATENIbHBIM OTMBIBAHHEM CYyCIIEH3UU
(hu3pacTBOPOM U AMCTHIUTUPOBAHHOHN BOJIOM.

B memOpanax u remonmzaTe SPUTPOIUTOB OIMPEACISIN CONEp)KaHUE MPOAYKTOB
OKHCJIUTEIIbHOU Moau(UKALUK MPOTEUHOB (OMID), HCIIOJB3YA
cnektpodoroMeTpudeckuii  Meton [11]. AnpaerugHble W KETOHHBIC IPOJYKTHI
MOJU(HUKALNU TPOTEMHOB HEUTPAJIbHOrO XapakTepa MASHTHU(OUIMPOBAIH MpH 356 HM U
370 HM, anpJeTUIHbIC U KETOHHBIC MPOAYKTHI OCHOBHOTO XapaKkTepa HICHTH(UIIMPOBAIN
npu 430 uM u 530 HM. B remonuzare 3pHUTPOLIMTOB ONPEICISAIN TAaKKE AKTUBHOCTH
rIyTaTuoHpeaykTassl [12] u karanassl [13].

[Tommyuennsie gaHHBIE 00padaTHIBAIM CTATHCTUYECKH C MPUMEHEHHEM t-KpUTepHus
CrprozeHTa.

PE3YJIBTATBI 1 OBCYXKJIEHUE

Kak mokazanmu pe3yibpTaTbl HCCIEAOBAaHUI, B JPHUTPOLUTAX OOJIBHBIX IIHMPPO3OM
neueHn HaOJronaeTcs CyIIeCTBEHHAs HMHTCHCU(UKAIMA MPOLECCOB OKHCIUTEIBHON
MOJU(UKALUU MPOTEHHOB. Tak, B TeMONM3aTe OJPUTPOLUTOB OONBHBIX (Tabm. 1)
collep’KaHUe TPOAYKTOB OKHCIHUTENbHONH MOAW(UKANNK TPOTEWHOB HEHUTPAIBLHOTO
xapaktepa Bo3pacTano B 4,2 pasa (ampaeruzasl) U B 4,5 pa3a (KETOHBI); COAEp:KaHHE
NPOIYKTOB MOJIU(HUKALMN OCHOBHOTO XapaKTepa YBEJINYHMBAIOCH B 3,6 pa3a (anbaeruabl)
1 B 5,9 pa3za (KeTOHBI) IT0 CPAaBHEHHUIO ¢ KOHTPOJIbHOM Tpymnmoi. [Ipu 3Tom 3ameTHO Oosee
BBIp@XEHHOE TMpeodiialaHne COAEpP)KaHHS KETOHHBIX TMPOAYKTOB OKHCIHUTEIHHOMN
MOJU(HUKALNUHU TPOTEHMHOB, KAK OCHOBHOTO, TaK U HEUTPAILHOTO XapaKTepa.

B memOpanax spuTporToB OOJBHBIX TaKXKe OTMEUEHO YBEJHUYCHHE YPOBHA MPOIYKTOB
OMII no cpaBHEHHIO ¢ KOHTPOJBHOH Tpymmoi (Tabm. 2). ComepikaHWe albICTHIHBIX
nponyktoB OMII HelTpanbHOro xapakrtepa yBeauuumBanock B 11,7 pasza, comepikaHue
KETOHHBIX MPOJYKTOB HEHUTPaIbHOTO XapakTepa Bo3pacTajlo B 7,4 pasa; coiepiKaHue
npoaykToB OMII ocHOBHOTO Xapakrepa yBemuuuBaioch B 3,0 u B 1,7 paza (anpaeruapl u
KETOHBI, COOTBETCTBEHHO). [IpociekuBaeTcs CyIIECTBEHHOE YBEIMYCHUE COMACpKaHUS B
MeMOpaHax 3pUTPOLUTOB OONIBHBIX TpoaykToB OMII HelfTpansHOro XapakTepa.

B 1menoM, B MeMOpaHax SpHUTPOIMTOB OOJBHBIX OTMEUYeHa OoJiee BBIPAKCHHAS
WHTEHCU(HKAIUS TIPOIIECCOB OKUCIUTEIEHOW MOJU(PHKAIINN TIPOTEHHOB 110 CPABHEHHUIO C
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remoyim3aToM. Kak m3BeCTHO U3 TUTEPATYPHI [4], KIIETOYHBIC MEMOPaHBI SIBJSIFOTCST OHON
u3 nepBbix Mumenen ;s ADK, ocymecTBISIOMNX, B 9aCTHOCTH, IMPOIIECCHI TEPEKUCHOTO
okucieHuss aumuaoB. OUYEeBUAHO, YTO MeMOpaHHBIC MPOTEHHBI, HAPSALY C JIMIHUIAMHU,
BOBJICKAIOTCSI B OKHCIHUTEIbHBIC MPOIECCH], BEIyINUe K MOTU(MUKAIUU OTACITBHBIX
aMUHOKHCIIOTHBIX OCTAaTKOB W B JanbHeleM K Ooiiee TIyOOKHM CTPYKTYPHBIM
WU3MEHEHUSIM OEIKOBBIX MOJIEKYIL.

YcuieHrne TpoIeCcCOB OKUCIUTEIBHON MOIU(UKAIIMKA MPOTSHHOB B IPUTPOIUTAX
OONBHBIX IIMPPO3OM TMI€YEHH COYETANOCh C W3MEHEHUSMH B AaKTHBHOCTH JABYX
AHTUOKCHUIAHTHBIX (PEpMEHTOB — KaTama3sl M TIIyTaTHOHpeAykTasbl (tabm. 3). Tax,
aKTUBHOCTP TJIyTaTUOHPEAYKTa3bl B TEMOJIHM3ATE SPUTPOIUTOB OONBHEIX ObUTa B 1,6 pa3sa
HIDKE YPOBHS KOHTPOJBHOM TPYMIIBI, YTO MOXET OBITh HEOIarompHsITHBIM (PakTopoMm B
MpoIeccax MoIepP:KaHus ONTUMAIIBHOTO YPOBHS, BOCCTAHOBJICHHOTO IIIyTaTHOHA.

Ta6anma 1
Conep:xaHue NPOAYKTOB OKHCJIUTEILHOI Moaudukanuu nporennos (OMII) B
remMoJin3aTe IpUTPOLUTOB 00JLHBIX HUPPO3oM nevyenu (M+m)

Conepsxanne mpoaykroB OMII, e onT.mur. ® M '

OOGcnenoBaH- | MPOAYKTHI HEUTPATHLHOTO XapakTepa | MPOAYKThI OCHOBHOTO XapaKkTepa

IHJCFPYHHBI AJIbACTUBI, KCETOHBI, AJIbACTUBI, KETOHBI,
356 um 370 am 430 am 530 am
Kontpombnas | ) q¢ 4 ) 007 0,235 + 0,009 0,260 + 0,01 0,058 + 0,004
rpynna
BoibHble

LUPPO30OM 0,868 £0,140 * | 1,054 +0,170* | 0,927 +£0,176 * | 0,344 £ 0,063 *
HICYEHH

Ipumeuanue: * X — TOCTOBEPHOCTD PAa3IHUKs MOKA3aTENS 10 CPABHEHHIO C KOHTPOJIBHOM IPYIIION
(p<0,05).

Tabéauuna 2
Conep:xaHue NPOAYKTOB OKHCJIUTEILHOI Moaudukanuu nporennos (OMII) B
MeMOpaHaX YPUTPOIUTOB OOTBHBIX HUPPO30M nedeHu (M+m)

Conepsxanne npoaykToB OMII, e onT.mun. ® M

MPOIYKTHl HEUTPAIEHOTO

OOGcnenoBaHHbIC MPOAYKTHl OCHOBHOT'O XapaKTepa
xapakrepa
TPYIIIBI
abIETHIBI, KETOHBI, abJIETHIBI, KETOHHI,
356 um 370 am 430 am 530 am
Kontpombhas | 1150008 | 0.142+0009 | 015340012 | 0,026+ 0,003
rpymnmna
boarHBIE
HPPO30M 1340 + 0,176 * | 1,050 + 0,094 * | 0,464 + 0,063 * | 0,045 + 0,007 *
TICYCHHU

Ilpumeyanue: * — NOCTOBEPHOCTh PA3IMUUsl TIOKA3ATENA MO CPABHEHUIO C KOHTPOJIHHOM TPyMIOi
(p<0,05).
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Tadauna 3
AKTHBHOCTb IVIyTATHOHPEIYKTa3bl U KaTaJa3bl B FeMOJIU3aTe IPUTPOLIUTOB
00JILHBIX IMPPO30M NedeHn (M+m)

AXTUBHOCTH
AKTHBHOCTH KaTajasbl,
OO0cne0BaHHBIC TPYIIITHI 11 TIIyTaTUOHPEAYKTA3H,
MMOJIb. C . JI -0 -1
HMOJIb. MUH . MJI
KoHTponpHas rpymnma 0,065 + 0,006 0,590 + 0,026
BonpHbBIC IUPPO30M TTEUCHU 0,228 +0,015 * 0,360 + 0,022 *
Ilpumeyanue: * — NOCTOBEPHOCTh PA3JIMUUsI TIOKA3ATENA MO CPABHEHUIO C KOHTPOJILHOM TPyMIOi
(p<0,05).

Bwmecre ¢ sTum, HabOnromaeTcs yBENMYCHHE aKTMBHOCTH KaTalla3bl: B 3,5 paza mmo
CPaBHEHHUIO C KOHTPOJIbHOW rpynmnoil. BrojgHe BEpOATHO, YTO YBEIMYEHUE aKTUBHOCTU
KaTajasbl B SPUTPOIMTAX OONBHBIX IHUPPO3OM TEUEHH MOXET UMETh KOMIIEHCATOPHOE
3HAYCHHUE.

OTOT (aKkT MpeAcTaBIsSET OMpPENENICHHBI HWHTEPEC, TaK KakK IEePOKCH] BOAOpPOJa
SIBIISIETCS KITFOUEBBIM «IIPOBOJHUKOM» OCHOBHBIX IyTEH T€HEpHUPOBAHMUS aKTUBHBIX GopM
kuciaopoaa [S] u ero 0ECKOHTPOJIBLHOE HAKOIUICHHE B 3PUTPOIUTAX MOXKET MPHUBECTH K
«B3PBIBY» OKUCIUTEIBHBIX PEAKINH, BEAYIINX K JECTPYKTUBHBIM U3MEHEHUSIM HE TOJIBKO
0ENKOB M IMITHIOB, HO M IPYTUX OPTaHNYECKUX COETUHEHUH.

3AK/IIOYEHHUE

Ha ocHOBaHMM pe3ynbTaTOB UCCIEAOBAHUN MOXKHO CHIENATh CIICTYIOIINE BBIBOIBL:

1. B opurpommrtax OONBHBIX [HUPPO3OM TMEYEHH BO3pAcTaeT WHTEHCHBHOCTh
OKHUCIIUTENBHON MOJU(UKAIIMK TPOTEMHOB, O 4YEéM CBHUJCTEIBCTBYET Ooiee
BEIpaXXCHHOE 00pa30BaHKE abJICTHIHBIX U KETOHHBIX MPOAYKTOB MOIU(UKAIINN KaK
HEWTPaIHbHOTO, TAK © OCHOBHOTO XapaKTepa.

2. Ilo cpaBHeHWIO C IIMTO30JIGHOW (pakiueii B MeMOpaHaX SPUTPOIMTOB OOIBHBIX
MPOCIIeKUBACTCST OoJiee WHTCHCHBHOE OOpa30BaHUE aJbJCTUIHBIX M KETOHHBIX
MPOJYKTOB OKUCIIUTENFHON MOTU(UKAIIMY TIPOTEHHOB HEUTPATLHOTO XapaKTepa.

3. B 1muTo3006HON (paknud SPUTPOIUTOB OOJHHBIX ITUPPO30OM IICUCHU H3MEHSETCS
aKTUBHOCTH AHTHOKCUIAHTHBIX (hepMeHTOB: CHI)KAETCs aKTUBHOCTH
TIyTaTHOHPEAYKTA3bl M BO3PACcTaeT aKTUBHOCTh KaTalla3bl.

4. TloBblllIeHWE AaKTHBHOCTH KaTalla3bl B 3PUTPOIMTAX B YCIOBUSIX HWHTCHCU(PHUKAIIUN
OKUCIIUTENBHBIX ~ peakuuil  JECTPYKTHMBHOTO  XapakTepa  MOXET  HMETh
KOMIIEKCATOPHOE 3HAYCHHE.
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OXIDATIVE MODIFICATION OF PROTEINS AND ANTIOXIDATIVE
ACTIVITY IN ERYTHROCYTES WHEN CIRRHOSIS OF LIVER

Konoshenko S. V., Elkina N. M., Vardanjan A. G., Bolshakova A. A.

V. L. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
E-mail: svkonoshenko@inbox.ru

It is known, that under different diseases the balance in prooxidative and

antioxidative processes is destroyed and oxidative stress is realized. These processes are
connected with productive of oxygen active forms that leads to change of molecular and
cellular structures [1-4]. Today we have many dates about that under some diseases with
oxidative stress erythrocytes are involved in pathological processes as demonstrated by
biochemical changes occurring in them [5-9]. In this regard, it is interest to examine the
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state of the processes of protein oxidative modification and antioxidative activity in
erythrocytes when cirrhosis of liver.

The materials for the study were the erythrocytes of healthy subjects (20 persons at
35-45 years old) and erythrocytes of 15 persons with cirrhosis of liver (at 45-60 years
old). The erythrocytes were hemolysated by distilled water. Membranes of erythrocytes
were separated from hemolysate (cytosol fraction) by method of centrifugation [10]. In
membranes and hemolysated of erythrocytes the content of proteins oxidative
modification products was determined [11]. In hemolysates of erythrocytes the activity of
glutathione-reductase [12] and catalase [13] were determined. It has been shown that
under cirrhosis of liver in cytosol fraction and membranes of erythrocytes the processes of
proteins oxidative modification are intensified. So, in hemolisate of erythrocyte of patients
the content of neutral products was raised at 4,2 times (aldehydes) and at 4,5 times
(cetons); the content of basic products was raised at 3,6 time and 5,9 time (aldehydes and
cetons, accordingly) as compared with control group.

In membranes of erythrocytes of patients the content of basic products was raised at
3,0 and 1,7 time (aldehydes and cetons), the content of neutral products was raised at 11,7
time (aldehydes) and at 7,4 time (cetons).

At the same time, the activity of antioxidative enzymes was changed also: the activity
of glutationereductase was lowered at 1,6 time as compared with the control group and the
activity of catalase was raised at 3,5 time.

The obtained dates evidence about intensification of destructive processes in
erythrocytes when cirrhosis of liver and about possibility of development of compensatory
processes in erythrocytes under this pathology.

Keywords: erythrocytes, proteins oxidative modification, antioxidative activity,
glutathione-reductase, catalase, pathology, cirrhosis of liver.
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