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Oco6uBOCTiI OKMCHIOBAJIbHOI MOau(ikaIii mporeinis
B €PUTPOIMUTAX XBOPUX HA Kapaiomiomariio, imemMiuny
XBOPOOY ceplisg, epUTPEMiI0 Ta AIJIACTUYHY aHEMilo

IlopymienHa TPOOKCHUAAHTHO-aHTHOKCUIAHTHOI piBHOBArm 3a yMOB
naToJiorii Mpu3BOAUTEL A0 aKTUBisaIil BiaTbHOPAIWMKAJIBPHUX peakIliil i, AK
HACJiTOK, MOCUJIEHOTO reHepyBaHHA aKTUBHUX (opM Kucuio (ADPK), 1o
CYIPOBOIKYIOThCS OKMCHIOBAJILHOIO HECTPYKI[IE€I0 MPOTEiHiB, HYKJIEITHOBUX
KHCJOT i JimigiB, po3BUTKOM OKHMCHIOBaJIBHOTO cTpecy [1, 5, 6, 8, 10, 11].

CroromHi Bce OiJIbIlIe yBATH IIPUILISIOTH BUBUEHHIO POJIi OKMCHIOBAJIBHOL
moaupikarii mporeiHiB (cIOHTAHHOI Ta MeTAJOKATAJi3yIOUOi) V PO3BUTKY
BiIbHOpAAUKAJIBHUX IPOIIECiB, AKi MOB’sA3aHi 3 pisHUMU 3aXBOPIOBAHHAMU
oprauismy marmoguuu [3, 4, 7].

IIporeinu 3aBASIKM OCOOJIMBOCTAM CBOEl OYAOBM AKTUBHO B3a€EMOJIIOThH 3
PiBHUME peaKIiiHNMHU CIIONYKaMU, cepel SKUX 0COo0JMBe MicIle mOoCciZaiTh
ADK ak pamgmranabHOl, Tak i HepagmkaiabHOi mpupoau (O°,, ‘OH, H,0, Ta
in.) [3, 4, 12].

OCKiJIbKY epUTPOIUTH, MUPKYJIIOIOUYN B PYCJIi KPOBi, € ogHieI0 3 Mille-
Heii mii APK, moIiJbHO BMBUUTH IIPOIECH OKMCHIOBAJbHOI Mogm@irairii
epUTPOIMTapHUX IIPOTeiHiB 3a yMOB IIaToJIOTii, 30KpeMma, IpU CePIeBO-
CYAVUHHUX 3aXBOPIOBAHHSX i 3aXBOPIOBAHHAX I'eMaTOJOTIUHOTO XapaKTepy.

Mera Ha1o0i po0OTH — HOCTiANTI OKMCHIOBAJILHY MOAu@ikallio mporei-
HiB y remoJiidaTax epuUTPOIIUTIB XBOPUX HA AUJaTAIiliHy Kapaiomiomariio,
imemiuny xBopoOy cepisa (IXC), epurpemiro Ta amyacTUYHy aHeMiio.

Marepianu Ta MeToaM aocigimskeHHA. Marepiasom aad mOCTimKeHb
CAYTYBAJIW €PUTPOIUTH IIPAKTUUYHO 3A0POBUX Jiomeil (25 momopiB craHIii
nepenuBanHsa Kposi) i xBopux Ha IXC II i III pyHKImioOHAIBLHUX KJaciB
(25 ocib), munaraniiny kappmiomionarito (20 oci®) Bikom Bim 47,5 mo 52,7
POKY, a TaKoX xBopux Ha epurpemiio I crymens (9 ocib, cepenniit Bik 60
pokiB) i amnactTuuny amemiio (11 ocib, cepenuiit Bik 56 pokiB). ¥ KoKHii
TPYyIi XBOPUX CIIiBBiAHOIIIEHHSA YOJIOBiKiB i :KiHOK OyJsi0 mpubIM3HO OmHA-
KoBuM. 3axBopioBaHHsa Ha IXC TpuBasio B cepegiHboMy 4,7 POKY; XBOPUX
Ha AuiaaTalliiiny Kappaiomiomariio — 3,8; epurpemiio — 2,5; Ha amgacTUUHY
amemio — 1,5 pory.

Kpurepiem mna BuUIyUYeHHS 3 AOCHIMKeHb OyaMm TAMKKA apTepiaibHa
rimepTeHsis, HeKOMIIEHCAIlidA JIeTeHeBO-CePIIeBOl HeJOCTaTHOCTi, HASABHICTD
TRKUX QopMm apurmiii. KpoB xBopux Opanu mpu iX HaAXOMMKEHHI I0
cTalmioHapy, mepej IMOYaTKOM JiKyBaHHS.

T'emouiz epuTpomnuTiB 3xificHioBasu 3a mMeromom [[pabkima y piBHOMY
00’emi nucTuiboBanoi Boau [9]. BmicT nmpoaykTiB okucHIOBaAIBbHOI Moau(iKa-
mii mporeiuiB (OMII) B remoJridaTax epuUTPOIUTIB BUSHAYAJU CIIEKTPO(POTO-
MmetpuuHUM MeTonoM [2]. 'emosizaTu epurporuTiB 6pasu B 06’emi 0,1 M.
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IIporeinu remoaisaris memarypysanum 20% pO3UYMHOM TPUXJIOPOIETOBOIL
KUCJIOTH, BiTOKpeMJoBaau HeHTpudyrysanusaMm, gogasaau 0,1 M posuun
2,4-muHiTpodeuinrinpasuny (2,4-IPT'), axkuit roryBaau ma 2 M HCI.

o KoHTPOJABbHOI mpobu 3amicTh posuuny 2,4-IPI momasaau 2 M HCI.
IIpo6u inky6yBanu npu Temueparypi 22° nporarom 1 rox. Ilicaa inky6arii
npobu nerpudyrysanu npu 8000 06./xB nporarom 20 xB, ocal IIPOMUBAJIA
etanosoM 3 etuijareratroMm (1:1), mimcymryBanu i posuuuaau y 8 M pos-
YUHI CeYOBUHU.

Anpmerigai Ta KeToHHI p;HHiTpO(beHiJIPi,u;pasoHH HeI‘/’ITpaJILHoro Xapak-
TePY PEeECTpyBaIM IIPU 356 i 370 um. AnbmerigHi i KeToHHI ;[HHlTpoq)e-
HiJgTigpasoHu ocHOBHOTO xapakTepy — npu 430 ta 530 mM BizmosimHO.
Bwmict mpoxgykrie OMII Bupaskaniu B OOWHHUIIAX OITUYHOI rycTuHU Ha 1
MJI TeMOJIiBaTy epUTPOIUTIB.

PesyasTaTu mocaim:keHb Ta iX 00roBopeHHdA. SIK cBimuaTh pesyiabTaTu
OOCIiIKeHb, y TreMoJIidaTax epHTPONMNTIB NPAKTHUYHO 3J0POBUX JIOHEH i
XBOpPUX Ha Kapaiomiomarito, IXC, epurpemiio Ta anjiacTUUYHy aHEeMil0 BUSB-
JIeHO HAABHICTDH aJbAEeriTHNX i KETOHHUX IPOAYKTIB OKHUCHIOBAJIbLHOI MOIU-
¢dikarii mpoTeiHiB OCHOBHOT'O Ta HEHTPAJIBHOI'0 XapakTepy (AUB. TabJJIUIIO).

BwmicTt mpoaykTiB okucHIOBaJIbHOI Moaucdikaiii mpoTeiHiB B epUTPOLUTAX XBOPHX
Ha IXC, kapaiomiomnariro, epurpemMiro Ta anjacTuuyHy aHeMilo,
0f. ONT. TyCT./MJ TemMoJi3atry epurpouuris (M=+m)

O6cre:xeHi rpynu IIpogyKkTHn HeHTpPaJbHOrO IIpogyKkT: OCHOBHOTO
Xapakrepy XapakTepy
356 HM 370 EM 430 EM 530 M
KouTpoasua 0,86+0,05 |0,78+0,05 | 0,46+0,04 |0,10+0,02
XBopi Ha IXC 1,18+0,04%* | 1,17+0,04* | 0,81+0,03* | 0,17+0,02*
XBopi Ha rapmiomiomnariro 1,07+0,03* | 1,03+0,04* | 0,67+0,04* | 0,15+0,02*
XBopi Ha epurpemiro 1,81+0,05%* | 1,59+0,05* | 0,97+0,04% | 0,39+0,02%
XBopi Ha amacTUYHy aHEMiio 1,72+0,05% | 1,79+0,06* | 1,14+0,04* | 0,10=+0,03

IIpumirka:
(p<0,05)

B ycix obcTexeHUX Ipynax 3a3Ha4eHO OiJIBIIT BUCOKHWI BMiCT B €pPUTPO-
nuTax aJbAeTiTHUX 1 KEeTOHHUX MPOAYKTIiB HEUTPAJIbHOIO XapaKTepy, Hau-
OiIBINT HU3BKUM BMicT moKasaHo aasa npoayKTis OMII ocHOBHOTO XapaKTepy.

Bognouac, HesBarkawuM Ha 3arajbHi 0COOGJIUBOCTI BMiCTYy B epUTPOIIUTAX
npo,ayRTiB OMII, cnoc'repiralo'rbca BimMiHHOCTI, IO 3yMOBJIEHI IATOJIOTI-
€10 1 € BaJIeXKHUMU Bl,Z[ BUJY 3aXBOPIOBAHHS. Hanpmma,u, B €PUTPOLUTAX
XBOPHUX Ha p;mra'raumny Kapaiomionariro BMicT aabmerifHUX i KeTOHHUX
IPOAYKTIiB HEUTpaJIbHOTO XapakTepy OyB Ha 24 i 32% Buiie mopiBHAHO 3
KOHTPOJBLHOIO I'Pymoio. BmicT anpaerigHmx i KeTOHHUX IIPOAYKTIB OCHO-
BHOTO XapakTepy IIEPeBHUINYyBaB PiBeHb KOHTPOJbHOI rpymu Ha 46 i 50%
(IUB. PUCYHOK).

B epurpomnurax xBopux Ha IXC mopiBHAHO 3 KOHTPOJLHOIO TI'PYIIOI0
TAKOYK TIPOCTEXYeThcA OinbIn BucoKmit BMmicT nmpoaykTiB OMII. Bwmicrt
AJBAETIIHNX i KeTOHHUX IPOAYKTIB HEHTPAJLHOIO XapaKTepy IepPeBUIIlY-
BaB piBeHb KOHTPOJbHOI rpynu Ha 37 i 50% , BMicT IPOAYKTIB OCHOBHOI'O
xapakrepy — Ha 76 i 70% BigmoBiguo. Ilpu imemiuniii xBOopoOi ceprs i
Kappmiomionarii aminu Bmicty mpoaykTie OMII B epuTpomuTax Maau OTHO-
CIIPAMOBaHUI XapakTep, ajge Oyau Oinbin Bupa:kenumu npu I1XC.

B epurpornurax XBopux Ha epUTPEMil0 BMIiCT aJbIeriqfHUX i KETOHHUX
npoaykTie OMII meliTpanbHOro xapaktepy 0ys Ha 100 i 103% Buiie
HNOPiBHAHO 3 KOHTPOJBLHOIO TI'PYHOI0, BMIiCT HPOAYKTIB OKMCHIOBAJBHOI
mMoamn@ikallii OCHOBHOTO XapaKTepy IlepeBUIIYyBaB pPiBeHb KOHTPOJBHOIL
rpynu Ha 110 Ta 290%.

* — BiporigHicTh BiAMiHM MOKa3HWKA MOPiBHAHO i3 KOHTPOJBHHOIO I'PYIIOI0
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IIponyxkTu OMII HeliTpalbHOTO XapaKTepy
anbgerigHi (356 Hm) KETOHHI (370 HMm)

ITponykTu OMII ocHOBHOTO XapakKTepy
anbgerigHi (430 Hm) KEeTOHHi (530 Hm)

Orinka 3MiH BMIiCTy OPOAYKTiB OKHMCHIOBAJIBHOI MoAu(iKaIiil mpoTeiHis
B epUTPOIIMTAaX XBOPUX Ha Kapxiomiomariro (1), IXC (2), epurpemiro (3) Ta anymacTuury
aHeMiio (4) MOPiBHAHO 3 KOHTPOJBLHOIO I'PYIIOI0 JOHOPIB (HyJIbOBA JIiHiA).

B epurpomurax XxBOpMX Ha alJacTUUYHy aHeMii0 IMOPiBHAHO 3 KOH-
TPOJIbHOIO T'PYIIOI0 CIIOCTEPiraBCcA BUINUI BMICT aJbIerifHUX 1 KeTOHHHUX
NPOAYKTiB HeliTpansHOro xapakrepy (ma 100 i 130%), BmicT anpgerigHmx
IPOAYKTIB OCHOBHOTO XapaKTepy IePEeBUIYBaB PiBeHb KOHTPOJILHOI IPyIIH
Ha 148% . IIpoTe BMiCT KETOHHUX IPOAYKTIB OCHOBHOTO XapaKTepy IpakK-
TUYHO HEe 3MiHIOBaBCHA.

Crain sasHauuTH, 110 HAUOIJBIIT BHPAaKeHi 3MiHM BMiCTy NIpPOAYKTiB
OMII B epuTpoIuTax XBOPUX IPOCTEKYIOTHCS IIPU epPUTPeMii Ta amac-
TUYHIN aHeMii, 3aXBOPIOBAHHAX OHKOJOTIUHOTO XapakTepy, AKi moB’a3ami
3i 3JI0AKiCHMM Iepepoa:KeHHAM KicTkoBoro Mo3ky. IlpumBeprae yBary
TakoX Toi (akrT, 1o Ha Bimmimy Big IXC ta kKapaiomiomarii y xBOopux
Ha epUTpeMilo i amjgacTuuHy aHeMiilo 3MiHu piBHA mpoayktie OMII B
epUTPOIINTaX He MaJu IIeBHOTO 3aKOHOMipHOTo xapakTepy. Ocob6amBo
IIe CTOCYETHCS PiBHSA IPOAYKTIB OKMCHIOBAJbHOI Momm@ikaiii, 1mo pe-
ectpyiorbesa npu 530 mM.

Bogmouac cmocrepiraeTbesa s3arajibHa 0COOJMBiICTH: B yCiX rpymnax XBO-
pux HANOiNBIIN 3MiHM XapaKkTepHi AJA adbJerifHNX 1 KeTOHHUX IPOAYKTIiB
OMII ocHOBHOroO XapakTepy.

Bepyuu mo yBaru pesyabTaTy HAIIUX TOCJTiIKeHb, MOMKHA IPUIYCTUTH,
IO IPOIleCH OKMCHIOBAJBHOI MOAM(iKaIlii MpoTeiHiB B epUTPOIITaX 38 YMOB
maToJiorii MarmTh 3aJIeKHICTh BiJi BUAY 3aXBOPIOBAHHA i MEBHOIO MIipOI0 Xa-
PaKTepU3yIOTh PiBeHb 3aJIyUeHHS €PUTPOIUTIB M0 HATOJOTIUHOTO HPOIIECY.

3Hauni BimminzocTi BMmicTy OMII B epuTporuTax XBOpUX Ha ePUTPEMi0
Ta alJIaCTUYHy aHeMil0 MOXKYTh CBiIUMTH TPO Te, IO HNPU BiAIOBigHUX
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reMaTOJIOTIiYHMX B3aXBOPIOBAHHAX MOMKYTL BimbyBaTucsa Oinbin ramboxi
OioximMiuHi 3MiHM B MOMyJAMiAX €PUTPOITHUX KJITHH, MOXKJIMWBO, Ie Ha
paHHixX eramax ix ¢opmMyBaHHS, i Taki 3MiHM MaiOTh OyTH 3aJ€KHUMU Bin
XapaKTepy IaTOJOTiYHOTO IIPOIIECY.

BucunoBku. B epurpornurax xsopux Ha IXC, gunaramiiinHy Kapmiomio-
maTilo, epuTpeMilo Ta alJIaCTUYHY aHEMil0 HOCUJIIOETHCS OKMCHIOBAJIbHA
moaubikamia nporeiHiB. BijgbIlnl 3HAUYIMUMU € 3MiHM TOKa3HUKIB OKUC-
HIOBAJIbHOI MoAu(ikaIiii mpoTeiHiB B epUTPOIMTAaX XBOPUX HA ePUTPEMiio
i anmactuuny aHewmiio. IIpomecu oxkmcHIOBaJabHOI Momm(ikarii mpoTeiHiB
B €pUTPOIIUTAX 34 YMOB IIaTOJIOTiI MaloTh 3aJEeKHIiCTh BiJf BUIY 3aXBOPIO-
BaHHA Ta II€BHOIO Mipoio BifoOpasKaioTh PiBeHb PO3BUTKY OKNCHIOBAJIbLHOT'O
cTpecy B OpraHiaMi XBOpHUX.
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OCOBEHHOCTH OKHCJIHTEJIBbHOH MOJH®HKAIIHH ITPOTEHHOB
B 9PHTPOIJHTAX BOJBbHBIX KAPJHOMHOIIATHEH,
HINIEMHYECKOH BOJIEZHBIO CEPJIIA, SPUTPEMHEH

H AIITACTHYECKEOH AHEMHEH
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YcTaHOBIEHO, UTO B 9PUTPOIMTAX OOJBHBIX AUIATAIMOHHONW KapAUOMHUOIATHEel, HIle-
MUYECKOU 60JIe3HBIO Ccep/Iia, SPUTPeMueil U arjJacTUUeCcKOoll aHeMuell YCUJINBAeTCsA OKUCIIH-
TelbHAsA MoAuM(UKAIUA IPOTEenHOB. IIpolecchl OKMCIANTENbHON MOAUGUKAIINY IIPOTEUHOB
B 9PUTPOIIUTAX B YCJIOBUAX IIaTOJIOTUY MMEIOT 3aBHCHMOCTH OT Buja 3abosneBanusa. Boiee
3HAUUTEJIbHBIMU SABJIAIOTCSI M3MEHEHUsS IIOKal3aTesiell OKUCIUTENHHON MOAUMUKAINU IIPO-
TEeMHOB B SPUTPOLIUTAX OOJBbHBIX SPUTPEMUEN U alacTUUEeCKON aHeMuei.

KaroueBsie cioBa: spUTPOIUTEI, OKUCIUTENbHAA MOAUDUKAIIMA IPOTEMHOB, OKWCJIU-
TEeJIbHBIA CTpecc, MaTOJIOTHS.
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PECULIARITIES OF PROTEINS OXIDATIVE MODIFICATION
IN ERYTHROCYTES OF PATIENTS WITH CARDIOMYOPATHIES,
ISCHEMIC HEART DISEASE, ERYTHRAEMIA
AND APLASTIC ANEMIA

S. KONOSHENKO, N. YOLKINA
Taurida National Vernadsky University, Simferopol
Crimean department of Zaporizhzhyi National University, Simferopol

Since red blood cells is one of the targets of oxygen active forms, it is reasonable to
study the processes of oxidative modification of erythrocyte proteins under conditions of
pathology, particularly cardiovascular diseases and diseases of hematological character.

The materials for the study were erythrocytes of healthy people and patients with
ischemic heart disease II and III functional classes, dilated cardiomyopathy, erythraemia
patients with grade I and aplastic anemia. In each group of patients male to female
ratio was approximately the same. Duration of disease with ischemic heart disease
(CHD) was an average of 4.7 years, patients with dilated cardiomyopathy — 3,8 years,
with erythraemia — 2,5 years, with aplastic anemia — 1,5 years. The criterion for ex-
clusion from the study were severe hypertension, pulmonary decompensation of heart
failure, presence of severe arrhythmias. The blood samples of patients were taken at
their admission to hospital, before treatment.

Hemolysis of erythrocytes was performed by the method of Drabkin. The content
of the products of oxidative modification of proteins (OMP) was determined by spec-
trophotometric method at 356 nm, 370 nm, 430 nm and 530 nm.

It has been shown that in erythrocytes of healthy individuals and patients with
cardiomyopathy, ischemic heart disease, aplastic anaemia and erythraemia revealed the
presence of ketone and aldehyde products of oxidative modification of proteins basic
and neutral character. All surveyed groups indicated a higher content in the erythro-
cytes aldehyde and ketone products of neutral character, the lowest content displayed
for products OMP of base character.

However, despite the common features of content in erythrocytes OMP products,
there are differences related to pathology, dependent on the type of the disease. It has
been shown that in erythrocytes of patients with dilated cardiomyopathy the content
of aldehyde and ketone neutral products was by 24 and 32 percent higher compared
with the control group. The content of aldehyde and ketone products of base character
exceeded the control group by 46 and 50 percent. In erythrocytes of the patients with
ischemic heart disease the content of aldehyde and ketone neutral products exceeded
the control group by 37 and 50 percent, the content of base products- by 76 and 70
percent, respectively. In erythrocytes of patients with erythraemia the content of neu-
tral aldehyde and ketone products was 100 and 103 percent higher compared with the
control group. The content of base OMP exceeded the control group by 110 and 290
percent. Erythrocytes of the patients with aplastic anemia showed a higher content of
OMP also: by 100 and 130 percent for aldehyde and ketone products of neutral char-
acter and by 148 percent for aldehide products of base character.

It should be noted that the most pronounced changes in content of OMP products
in erythrocytes of patients were traced at erythraemia and aplastic anemia, diseases of
cancer character that are associated with malignant transformation of the bone mar-
row. However, there is a common feature: in all groups of patients more changes were
shown for aldehyde and ketone products OMP of base character.

Taking into account the results of our study we suggest that the processes of oxida-
tive modification of proteins in red blood cells under conditions of disease are dependent
on the type of disease and to some extent characterize the involvement of red blood
cells in the pathological process. More significant differences between OMP content in
erythrocytes of the patients with aplastic anemia and erythraemia may indicate that the
relevant hematological diseases can be more profound biochemical changes in popula-
tions of erythroid cells, perhaps even at the early stages of their formation, and such
changes should be dependent on nature of the pathological process.

Key words: erythrocytes, oxidative modification of proteins, oxidative stress,
pathology.



