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IToka3aHo, 4TO B 3pUTPOLUTAX OONBHBIX JUIATALIMOHHONW KapIHOMUOMATHEN MHTEHCU(DUIMPYIOTCS peaKIuu
MEepPOKCUIAIMY JUIHUAOB U CYIIECTBEHHO Bo3pacTaeT reHepuposanue *OH-paaukana M cynepoKCHIaHUOHA.
IIpenmnonaraercs, 4To OAHON M3 MPHYMH YCHJIEHHS INPOOKCHIAHTHOTO CTaTyca SPHUTPOIUTOB B YCIOBHUIX
JTAHHOM MaTOJOTHH SIBISIETCS aKTUBHU3AIMS PEAKIHH, CBI3aHHBIX ¢ METa00JIM3MOM OKCH/Ia a30Ta.

Knrouegvle cnoea. >pUTPOIMTHI, TEPOKCHAAINS JIHINIOB, aKTHBHBIE (OPMBI KHCIOPOJA, OKCHA a30Ta,
JUJIaTalIOHHAsT KapANOMHOIIATHSI.

BBEJIEHUE

Uzyuenne OMOXMMHYECKOTO COCTOSHHS OTHCNIBHBIX CHUCTEM OpraHh3Ma 4YelloBeKa
MPH Pa3IUIHBIX 3a00JICBAHMSX SIBISICTCS OMHONW W3 BaXKHEUIMMX 3a7ad COBPEMEHHOM
MEIWIMHBI ¥ Owonoruu. B HacTosiiee BpeMs HMeEETCs JOCTAaTOYHO MHOTO padoT,
CBUJICTENLCTBYIOIIMX O TOM, 4YTO TP MHOTMX 3a00JeBaHUAX  HApyIIaeTcs
NPOOKCHUAAHTHO-aHTHOKCHIAHTHOE paBHOBecHeE, AKTUBH3HPYIOTCS CBOOOHO-
paJMKaibHbIC pEaKIMW, HAYLUIHe C ydacTHeM aKTHBHBIX (opMm kuciopona (ADK),
pas3BHBaeTcsi OKUCIUTENbHbIH cTpecc [1-3]. Bmecte ¢ 3TuM B psige paboT coolaercst o
TOM, 4YTO INpPH HEKOTOPHIX 3a00JEBaHUSIX B MATOJIOTHUECKUI IMPOIECC BOBIECKAIOTCS
SPUTPOIMTHI, U3MCHSIOTCS HX OMOXUMUYECKHE TIoKa3aresu [4-6].

YdauThIBas 3TO, MPEJCTABISIETCS BAXKHBIM MOHATH, KaK MPOMCXOJUT FCHEPUPOBAHHE
A®K u okuciaurenbHOe MNpeoOpa3oBaHHE pPAa3IMYHBIX OPraHMYECKHX COEAMHEHHWH B
OPUTPOIUTAX B YCIOBUSAX TATOJNOTHHM, B YAaCTHOCTH, IPH CEPACYHO-COCYAUCTHIX
3a00JICBaHUSIX.

B cBa3u c 3TMM nenpl0 HacTosIued paboThl SIBISUIOCH H3YyYEHHE MPOLIECCOB
reHepupoBanuss ADK, a Takke NMEpPEeKHUCHOTO OKUCICHUS JIMIKJOB B SPUTPOIUTAX TPHU
KapaIuOMHOIIaTUuM.

MATEPHAJIBI 1 METO/bI

MarepuaiaoM IJI HCCICAOBAHUN CIIy>KWIM SPUTPOLUTHI NPAKTHYECKU 310POBBIX
Jroae (25 JOHOPOB CTaHIMU MepenuBanus KpoBu r. CuMdeporos B Bo3pacte ot 45 10
55 ner) u OONBHBIX AWIATAIMOHHOW Kapauomuonarueit (15 dyenoBek, cpegHuid BO3pacT —
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53 roma). B kaxmoil oOcCiemoBaHHO#N TPYIIE COOTHONMICHUE MYKUHWH W KCHIIUH OBLIO
MpUOIM3UTEILHO ONWHAKOBHIM. KpoBb OompHBIX Opamu Ha ©Oasze Kpbeimckoro
KapInOJIOrH4ecKoro neHrpa r. Cum¢eponons Npu uxX MOCTYIJICHUH B CTallMOHAp, Iepes
HAyaJIoM JICYCHHUS, IPUIEPKUBASCH HOPM M MIPUHIHUIIOB OMO3THKH.

I'emonu3 3pUTPOLUTOB OCYIIECTB/SUIM B PAaBHOM 00bEME AUCTULUIMPOBAHHOM BOJBI 10
merony [paOkuHa [7]. B remommzarax SpUTPOLUTOB OMNPENEISUIA COACPXKAaHHE OOIMIMX
munuaoB [8], mepsuuHbix mnpoaykroB IIOJI (aueHoBele koHBIOTaThl) [9] M BTOPHYHBIX
npoxayktoB IIOJI (TBK-aktuBHble mpomykTel) [10], a Takke CKOpPOCTh TE€HEPUPOBAHUS
cynepokcugannona u ‘OH-pagukana [11], conmepkaHuMe HUTPUT- M HUTPAT-aHUOHOB
(NO;,NO;) [12] u axTuBHOCTH MHIYLMOENBbHON cuHTa3bl okcuaa asora (INOS) [13]. Bo

BCEX OIIbITax MCIIOJIb30BAIMCh CHCKTpO(bOTOMCTpI/I‘-ICCKI/Ie MCTOOBI OMOXMMHUYECKOT0 aHaJIN3a.
HOJ’Iy‘-IeHHI:IC OKCIICPUMCHTAJIbHBIC  JTAHHBIC O6pa6aTI:IBaJ'H/I CTaTUCTUYCCKU C
HCIIOJIB30BAHUECM t-KpI/ITepI/IH CTBIO,I[CHTEI.

PE3YJIbTATBI 1 OBCYXKJIEHUE

Kax mokazanu pe3ynbTaTsl HCCIEIOBAHNAN, B SPUTPOLIUTAX OOJBHBIX AMIATAIIMOHHON
KapINOMHUOIIATHEH CYIIECTBEHHO YCHIIMBAIOTCS PEaKMU MEPOKCUAALUH JHUIIUAOB, O YEM
CBHUJICTENILCTBYET CHIDKEHHE COJIEPXKAHMs B reMoyn3aTax oOmmx nunuaos (ua 27,4 %) u
YBEIMYCHHUE COJACpPXKAHUS IHCHOBBIX KOHBIoraToB (B 2,5 paza) m TbK-akTmBHBIX
npoxnyktoB IIOJI (ma 25 %) mo cpaBHEHHMIO C KOHTPOJBHOM Tpymnmnoi (tabmuma 1).
CornacHo COBpEMEHHBIM IPEICTABICHUIM, IEPEKUCHOE OKHCICHUE JIUMUAOB, CBI3aHHOE
¢ oOpa3oBaHMEM TMEPBUYHBIX M, B JajJbHEWINEM, BTOPWYHBIX mpoaykToB [IOJI, B
OCHOBHOM 00YCIJIOBIICHO JeficTBHEM cynepokcuaannona u *OH-paaukana [14].

[Ipn m3y4eHHWH CKOPOCTH TeHEpUpPOBaHUS cymnepokcunaHuoHa W *OH-paaukana B
3pUTpoLUTaX OONBHBIX KapAHOMHOIATHEW OBUIO BBIABIECHO, YTO JIAaHHBIE ITOKA3aTeNn
obpazoBanmsi cooTBeTCTBYIOIMX A®DK B0O3pacTaroT MO CpaBHEHUIO C KOHTPOJBHON
rpynnoii: B 1,5 pasa (cynepokcumanuos) u B 2,8 paza (*OH-paaukair) coOTBETCTBEHHO
(rabmuma 2). KmroueBas pons B mHunuanuu peakmmii IIOJI orBoaurcs *OH-paaukaiy,
T€HepUPOBaHUE KOTOPOTO OCYIIECTBISIETCA pa3HBIMH IyTAMH, B YacTHOCTH, dYepes
o0pa3oBaHHEe MEPOKCHHUTPHUTA B PEAKLIUU MEXKAY CYHEPOKCUAAHUOHOM U OKCHIOM a30Ta!

05 + NO - ONOOH—"NO,+"0OH [15].

B03MOXHOCTH CYIIECTBEHHOTO BKJIaJIa 3TOrO MyTH B reHepupoBanue "OH-pannkana
B JpUTPOIMTAX OOJBHBIX KAPAMOMHOIATHEH TOATBEPKAACTCS JOCTOBEPHBIM U
BBIDA)KCHHBIM CHI)KEHHEM B remonusatax ypoBHa NO;-annonoB (B 2,0 pasa) u

HEKOTOpbIM cHIkeHHeM coxepxkanust NO; -annmonoB (Ha 24,6 %) no cpaBHEHHIO C

KOHTPOJLHOM Tpymmoi (Tabmura 3), CriocOOHBIX YH3UMATHIECKAM ITyTEM IPEBPaNIaThCS
B okcup a3oTa [16].

Hapsay ¢ 3TuM y OONMBHBIX KapAUOMUOIATHEH HAOIIONAETCS HEKOTOPOE YBEITUICHUE
aktuBHOCTH WHAYIMOenpbHONH NO-cuHTazpl: Ha 33,0% 1O CpaBHEHWIO C KOHTPOIBHOMN
rpymmoit (tabnmma 3).

Crnenyer ormetuth, 4yTo NO-CHHTa3Has peakius SBISICTCS UCTOYHUKOM HE TOJBKO
NO, HO U cynepoKcHIaHHOHA:
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NO-cunTasza

L —aprunnn + 20, ——=—>mutpyua+ NO + O; [14].

B cBoto ouepenp, yTminzanus CynepoKCUAaHUOHA MOXKET MPUBECTH K 00Pa30BAHHIO
KaK HOBBIX CBOOOJHBIX PaIUKaJIOB, TaK U CTa0MIbHBIX MeTab01uToB NO, KOTOpBIEC MOT'YT,
YTO YK€ OTMEUANOCh paHee, MPEBPaIIaThCs B OKCH a30Ta [16].

W3 atoro cnemyer, 4TO peakiMM, Bemylue K OOpa30oBaHHUIO OKCHIA a30Ta, €ro
MeTtabomutoB U *OH-paamkania, UMEIOT IMKIMYECKUA XapakTep W TECHO COMPSIKCHBI
MEXTy cO00H B 0011IEM MyJie METaOOIMISCKUX IIPOIICCCOB.

Ta6anna 1
CopnepxxaHue 00LIUX JTUNHAOB, IMEHOBbIX KOHBIOIaToB U TBK-aKTHBHBIX IPOAYKTOB
B reMOJIM3aTaxX IJPUTPOLUTOB GOJbHBIX THIATAHNOHHON Kapauomuonatueii (M+m)

JlueHoBBIE TBK-akTuBHBIE
OGcre10BaHHbIE OOmye aunuaeL, KOHBIOIAThI HPOIYKTBI
TpYIIIbI Mr/mt HMOJIb - MrHb™ amous - MrHb™?
KouTponbHas 503 + 0,19 13,80 + 0,85 31,75+ 1,60
rpyima
bosbHbie . 3,65+0,15" 34,82 £ 2,10" 39,68 £ 2,75"
KapIMOMHUOIATHEH

* — JIOCTOBEPHOCTB PA3INYMsl OKA3aTels TI0 CPABHEHUIO ¢ KOHTposbHOU rpyrmoii (p < 0,05).

Taéauna 2
CKOpoCTh reHepUPOBAHNS CYNIEPOKCUIAHNOHA M THAPOKCHI-PAINKAJIA B
reMoJIN3aTax IPUTPOLUUTOB GOJLHBIX IHIATAIMOHHOM Kapauomuonarueii (Mtm)

O6CJ'I€Z[OB8.HHBIC CKOpOCTB FeHepI/IpOBaHI/I}I CKOpOCTB FeHepI/IpOBaHI/I}I
r 1181 CynepOKCI/I,I[aHI/IOHa, FI/IZ[pOKCI/IJ'I-paI[I/IKaJ'Ia,
py yei. en. mud * - mrHb™! yen. en. mud * - mrHb™!
KonrposHas 2,90 + 0,15 16,50 + 0,84
rpymnmna
BombHEre . 435+0.21" 45 40 + 2,70"
Kap,Z[I/IOMI/IOHaTI/IeI/I

* — TOCTOBEPHOCTH PA3JIMUHSI TIOKA3aTEIs [0 CPABHEHHIO ¢ KOHTPOJIbHOM rpymmoi (p < 0,05).

Ta6auna 3
AxtuBHOCTH HHAYUHOeabHOH NO-cunTasel (INOS) u coaep:kanue

HUTpUT-aHHOoHOB ( NO,) n HuTpar-anuonos (NO;) B reMosin3aTax 3puTpOLUTOB
00JILHBIX TUJIATAIMOHHOI Kapauomuonartueii (M+m)

O0cne0BaHHbIC AxrtusHocth INOS, | Conepxanne NO,,|Conepxanne NO,,
IPYIIIEI nMois - MuH - - MrHb™ | mvons - mrHb™?! HMoub - MrHb™!
Konrtponbras 2,10+0,24 18329 1,42 +0,20
rpynna
bosmbrbie y 2,80 +0,30" 138+19" 0,72 +0,08"
KapAMOMHOMNATHEN

* — TOCTOBEPHOCTH PA3IIMYHSI TIOKA3aTEIs [0 CPABHEHHIO ¢ KOHTPOJIBHOM rpymmoii (p < 0,05).
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Ilockompky B  HamUX  HMCCIEAOBAHUSAX  OTMEYaeTcs Ooiiee  BBIPAKEHHOE
reHepupoBanue °‘OH-panukana 1O CpaBHEHHIO C CYNEPOKCHUIAHHOHOM, MOKHO
TPEITOJIOKUTh BOBMOXKHOCTh aKTHBHU3AIMK B SPUTPOLUTAX OONBHBIX KapJAHOMHUOMATHEN
YTHIW3alUl  CYNEpOKCHAaHWOHa 1o  myth  reHepupoBanus  *OH-pagmkama
(BBIIEYTIOMSIHYTas] peakiysl depe3 oO0pa3oBaHHE TMEPOKCHHUTPHUTA, a TAKKE PpEaKIuu

Xab6epa-Baiica u  ®entona: 20;+2H" —-H,0,+0,; O;+Fe* >0, +Fe*;
Fe** +H,0,—"OH + OH™ + Fe*') [15].

Takum 06pa3oM, TOJydYeHHBIE JaHHBIE CBUJETENILCTBYIOT O CYIIECTBEHHOI
MHTeHCH(DUKAIMY TeHePUPOBAHHUS Cyepokcuuanuona u *OH-pajukana B 3pUTPOLUTAX
NpU  WIATAlMOHHOW —KapIMOMHOMATHM, YTO CO3JaeT YCJOBHA Ul YCHJICHHS
NPOOKCHAHTHOTO CTAaTyca SPUTPOLUTOB U, B CBSI3H C 3TUM, AKTMBH3AIlMK CTPYKTYPHOTO

npeoOpazoBanus o AeiictBueM APK He TONBKO JIMITHIOB, HO U APYTUX OPTaHHYECKHX
COCTMHECHUM.

3AK/IIOYEHHUE

1. B sputpormrax OOJBbHBIX AWIATALMOHHON KapJHOMHUONATHEH HHTEHCH(PHUIMPYIOTCS
peakuuu IEepoOKCHAalMu JIMnuAoB. [loka3aHo mpeoOiagaHue KOJUYECTBEHHOIO
coJiepykaHusi TepBHYHBIX MpoaykToB IIOJI 1o cpaBHEHHIO CO BTOPUYHBIMU
MPOAYKTaMHU.

2. Ilpu nuiaaTandOHHON KapAMOMHOIIATHM B SPUTPOLIMTAX CYIIECTBEHHO BO3PacTacT
TCHEPUPOBAHKUE CYMEPOKCHIAHWOHA W THUAPOKCHI-pagukana. OTmedeHo Oosee
aKTUBHOE reHepupoBanue *OH-pagukana.

3. Ycunennoe renepupoBanuie *OH-pagukana W CYNEPOKCHIAHHOHA B 3PUTPOLUTAX IPH
JWJIATAHOHHON  KapAMOMUONATHH MOXET OBbITh OOYCIOBICHO W3MCHCHUSMH B
MeTaboNr3Me OKCHIa a30Ta, B YACTHOCTH, B peakiusax cuate3a NO 1 HCHOb30BaHUS €ro
CcTaOMIBHBIX METAOOINTOB.
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PROCESSES OF LIPIDS PEROXIDATION AND OXYGEN ACTIVE
GENERATION IN ERYTHROCYTES OF PATIENTS WITH DILATED
CARDIOMYOPATHY
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Accoding to modern understanding the main pathogenetic factor of many diseases
and pathological states involving the violation of the structural and functional
characteristics of bioorganic ingredients is the activation of free radical reactions. Active
changes of this processes lead to the disruption of cell functions and, as a result, to
development of pathology [1-3].

Previously, it has been found that in some diseases characterized by the development
of oxidative stress, in pathological process involves erythrocytes, as demonstrated by
biochemical changes occurring in them [4, 5]. In this regard, it is of interest to examine
the state of lipids peroxidation (LPO) and processes of oxygen active forms generation in
erythrocytes of patients with pathology of cardiovascular system.

The aim of this work was to study the processes of LPO and oxygen active forms
generation in erythrocytes of patients with dilated cardiomyopathy.
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The materials for the study were the erythrocytes of healthy subject (control group)
and patients with dilated cardiomyopathy (15 persons, middle age 53 years). The blood of
healthy subject was taken at the blood transfusion centre of Simferopol, the sick person’s
blood — at the Crimean Cardiology Centre in Simferopol before treatment for an illness.

The erythrocytes were hemolisated by distilled water. In hemolisates of erythrocytes
was determined the content of total lipids, primary and secondary products of LPO [6, 7],
the generation of hydroxyl-radical and superoxide-anion radical [8], the content nitrite and
nitrate-anions [9] and activity of iNOS [10].

All indexes were studied by spectrophotometric methods of biochemical analyses.

It has been shown, that in hemolysates of erythrocytes of patients with
cardiomyopathy the content of total lipids was lowered and the content of primary and
secondary products of LPO was rised (2,5 times and 25,0% as compared with control
group). At the same time the speed of generation of hydroxyl-radical and superoxide-
anion was rised at 2,8 and 1,5 times, accordingly. The activity of iNOS was more as
compare to control group (at 33,0%), the level of nitrite and nitrate-anions was lowered (at
24,6% and 2,0 times as compared with control group, accordingly).

Thus, under dilated cardiomyopathy in erythrocytes the reactions of LPO and
generation of oxygen active forms are intensified. that may be connected with changes of
NO-metabolism, for example, of NO-synthesis and utilization of it stable metabolites.

Keywords: erythrocytes, lipids peroxidation, oxygen active forms, nitric oxide,
dilated cardiomyopathy.
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