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TlokazaHo, 4TO TpPH OTHENBHBIX CEPIEYHO-COCYAUCTBIX 3a00JjeBaHMAX (MIIeMuueckass OoJe3Hb cepana,
JUJIaTaliOHHAsT KapJUMHOIIATHs) M TeMaTOJOTHYECKHX 3a00JIEBaHUSX (IPUTPEMHUS, allacTHIECKasi aHeMUs,
Kene30eUIMTHAS aHEMHUs) B 3PUTPOLUTAX BO3pACTaeT aKTUBHOCTH IJIOK030-6-hocdar-IeruporeHassl u
TIIyTaTHOHPEIYKTAa3bL.

TloBblillileHHe aKTHBHOCTH (PEPMEHTOB, 3aHATHIX B IOIAEPKAHHH BOCCTAHOBUTEIHLHOTO MOTEHIMANA KIETOK
COYETAaeTCsl C YMEHBIICHHEM COJCPKAHUS B JPHUTPOLUTAX HU3KOMOJEKYJISAPHBIX HHUTPO30THOJIOB, YTO
CBHJIETENILCTBYET O BO3MOXKHOCTH BBICBOOOXKACHHSI OIPEIENICHHON YacTH TJIyTATHOHA M3 IPOLECCOB
HUTPO3WIHPOBaHUs 1 OoJee 3(PEKTHBHOTO €ro UCIONb30BaHMs B BOCCTAHOBUTEIbHBIX PEAKIHX.

Knrouegore cnosa: SPUTPOLHUTEI, TIII0K030-6-(ocar-neruaporenasa, TIIyTaTHOHPEIyKTasa,
HHU3KOMOJIEKYJISIPHBIE HUTPO30THOJIBI, TIIyTaTHOH, CEPAEYHO-COCYIUCTHIE ¥ TeMaTOJIOTHYecKUe 3a00JIeBaHusl.

BBEJEHUE

Nzydenne OMOXMMHYECKMX H3MEHEHHH B OpraHM3Me YeloBeKa MpH pa3iInyHBIX
3a00JI€BaHUAX M MATOJIOTUYECKUX COCTOSHUSIX SIBIISICTCS OJHOM M3 3a7ay COBPEMEHHOU
MEIUMIMHBI W Ouonoruu. M3BecTHO, YTO B YCIOBHSX IIAQTOJOTUH HapyLIaeTCs
MIPOOKCH/IAHTHO-aHTHOKCHJAAHTHOE  PaBHOBECHE, pA3BUBAETCS  OKHCIUTENBHBIA U
HUTPO3aTUBHBIN cTpecc, OOYyCIOBJICHHBIH, TIJaBHBIM 00pa3oM, Ooyiee HHTEHCHBHBIM
reHepupoBaHHEM akTHBHBIX (GopMm kuciopona (ADK) u asora, oxaspiBalOmIMX Ha
KJIETOYHBIE M MOJIEKYJISIpHBIE CHUCTEMBI JECTpYKTHBHOe BozfieiicTBue [1-3]. Mmerorcs
JTaHHBIE, CBUETENHCTBYIOIIMNE O TOM, YTO TNPH HEKOTOPHIX 3a00JIeBaHUSAX MOAOOHBIE
NPOLIECCHl OCYLIECTBISIIOTCS. M B 3PUTPOLMTAX: ycunuBaetcss oOpasoBanne ADK,
WHTEHCU(DHUIIUPYIOTCS PEaKIIUK MEPOKCUIAINH JHITUI0B U OKUCIUTEIBHON MOTUpUKAIIHN
MPOTENHOB, H3MEHSETCS IPOTEUHOBBIN CIIEKTP SPUTPOLIUTAPHON MeMOpaHbI [4—7].

YuuTeiBas 3TO, NPEACTABIISIETCS 11€JecO00pa3HbIM BBISICHEHHE MOJICKYJISIPHBIX
MEXaHU3MOB 3aIINUTHl SPUTPOLIUTOB OT MPOSBICHUH OKUCIUTEIHHOTO M HUTPO3aTUBHOIO
cTpecca, B YACTHOCTH, H3ydY€HHE IIPOIECCOB, CBS3aHHBIX C (OPMHPOBAHHEM HX
BOCCTaHOBHUTEJIHLHOTO [TOTEHIINAA.
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B cBs3u Cc 3TUM, M[ENBbI0 HACTOSIIEH pPabOTHI SIBISUIOCH HM3YYCHHE AKTHBHOCTH
TIIIOK030-6-(hocar-gernaporeHasbl M TIYyTaTHOHPEOYKTas3bl, a Takxke OOpa3oBaHUs
HU3KOMOJICKYJIIPHBIX HUTPO30THOJIOB B 3PUTPOIIUTAX MPHU OTACIBHBIX T€MaTOJOTHISCKUX
U CEepIIEYHO-COCYUCTHIX 3a00JIeBaHUSX.

MATEPHUAJIBI U METO/bI

Marepuanom Uil HUCCIENOBAHUN CIYKWIIM SPUTPOLMUTHI MPAKTUYECKH 3TOPOBBIX
mozaer (KOHTpOoJIbHAs Tpymma — 25 4enoBek, cpeaHuii Bo3pact 39,0 yiet), a Takke OOJIbHBIX
MUTATAITAOHHOW  Kapauomuomatuedt (20 demomek, cpemHuii  Bo3pacT 49,5 1ner),
HIIIEMHYECKON 0oJie3HbI0 cepara (25 demoBek, cpemauii Bo3pact 50,0 meT), spurpeMucii
(9 uenosek, cpemumii Bozpact 60,0 ner), amactudeckoi anemuein (11 dyenosek, cpeaHuit
Bo3pact 56,0 yer) u xenezoaepummTHON aHeMueH (9 demoBek, cpemHaunit BospacT 49,0 eT).

KpoBps mpakThdeckn 3M0pOBBIX JHO/Iell Opald Ha CTaHIMH TEpPEeTUBaHUS KPOBHU
r. Cumepormnosns, KpoBb OOIBHBIX — Ha 6a3e KppIMCKOro OHKOJIOTHYECKOTo LEeHTpa U 7-i
ropOonsHHLEL T. CuMQepornos.

KpoBb 00mbHBIX Opaiii Ipy MOCTYIUICHWX B CTAIIMOHAP, TIEPET HA9aJIOM JICUSHHSL.

OPUTPOLMTEI TEMOJIM3UPOBATH, T00ABIsAsA PaBHBbIA 00BEM JAUCTUILTUPOBAHHON BOBI
[8]. B remMoyM3zarax SpUTPOIMTOB OINPEACISUIM aKTUBHOCTh TIIFOK030-6-(hocdat-
merugporeHassl  [9] w rmiyratmoHpemykrtasel  [10], a  Takke — comepikaHue
HU3KOMOIIEKYJIIPHBIX ~ HUTPO30THONOB [11], wmcmome3ys crekTpodoToMeTpudecKue
METO/BI KOJTMYECTBEHHOTO aHAIN3A.

[Mony4eHnHble naHHBIE 0OpadaTHIBA CTATHCTHYECKH C NMPUMEHEHHEM t-KpUTEpHS
CrbrofieHTa.

PE3VJIBTATBI 1 OBCYXJIEHUE

Kak w3BectHo w3 mumrepatypsl [l1], KmodeByr0 poib B TOAAEPKaHUU
BOCCTAHOBUTEJBHOTO MOTCHUHANA KJIETOK, B TOM YHCIE M 3PUTPOLUTOB, HUIPAET
TIyTaTHOH, B OOpa30BaHWM BOCCTAHOBJICHHOM (OpPMBI KOTOpOTO 3aHSAT OAWH U3
(epMEHTOB aHTHOKCHUIAHTHOM CHCTEMBI — TTyTaTHOHpEayKTa3za. B kauecTBe kopepmeHTa
TIYyTaTUOHPEOYKTa3a HCIONb3yeT BoccTaHOBICHHBIA HAJI®, HCTOYHHUKOM KOTOPOTO
CIIy’)KaT TeEpBbIe J[IBE peakluu MEeHTO30(ocGaTHOro MyTH YTHIM3ALMU TJIIOKO3bI, B
YaCTHOCTH, PEAKIIMs, KaTalu3upyeMas TioKk030-6-pocdar-ngeruaporenasoii [11].

Ilpy wu3y4yeHHWM AaKTMBHOCTH TJIIOK030-0-pocdar-mernaporenassl B 3PUTPOLUTAX
OOJNIBHBIX CEpACYHO-COCYAUCTHIMH M TE€MaTOJIOTMYECKUMH  3a00sieBaHMAMHU  ObUIN
TOJTyYeHB! JaHHbBIE, TIpeACcTaBIeHHbIe B Ta0a. 1. V3 3TuX NaHHBIX ClIeyeT, 4TO B TpyIIax
OOJBHBIX CepAEUYHO-COCYAUCTHIMU 3a00JIEBAaHMAMU OTMEYAETCs IOCTOBEPHOE YBEITMUYEHUE
AKTUBHOCTH JIAHHOTO (pepMEeHTa MO CPaBHEHHUIO C KOHTPOJILHOW IPpyNIION JOHOPOB: B 1,7
pasa mpu wumemuueckoit Oosiesnn cepaua (MBC) u B 2,0 pasa mnpu auiaTanuoOHHON
KapAMOMHUOIIATHH.

B rpymmax OOJBHBIX TIE€MaTOJIOTHYECKUMH  3a00JIEBAaHMSIMU  CYILECTBEHHBIE
M3MEHEHHUS! JaHHOTO MOKa3aTellsi SPUTPOLUTOB MPOCIECKUBAIOTCA IPH IPUTPEMHUH U
aruactTudeckoit aHemuu. [lpu 3THX 3a00NeBaHMSX Takke HaONIOIAeTCs yBEIHYCHHE
aKTUBHOCTH TIIOK030-6-(hocdaT-neruaporenassl: B 1,7 paza npu spurpemun u B 1,8 paza
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MPH  aIUTACTHYECKOH aHeMWH. Y OOJBHBIX Kene30leUINTHON aHeMHUeld OTMEYeHO
HE3HAYHNTEIHHOE YBEJIMUEHHEe aKTUBHOCTH (DepMeHTa (Ha ypOBHE TEH/ICHIINH).
YBenuueHne ~ aKTUBHOCTH  TIIIOK030-0-hochaT-AernaporeHasbl  COYETanoch  C
VBEIIMYCHHUEM  aKTUBHOCTH  TJIYTAaTHOHPEIYKTa3bl, 4YTO TPOSBISETCS BO  BCEX
00cCIIeIOBaHHBIX TPyIIax OOJIBHBIX MO CPABHEHHIO C KOHTPOJIBHOM Tpymmoit (Tabdm. 1). Taxk,
y OONBHBIX CEPACYHO-COCYAUCTHIMU 3a00JCBAHUSMH AKTUBHOCTHh TIIyTaTHOHPETYKTa3bl
BO3pacTaja: mpakTudecku B 2,0 pasa mpu UIIeMUYECKOH Oosie3Hn cepaua u B 1,8 pasa — nmpu
KapauoMuomaTud. B rTpymmax OOJBHBIX DpUTpEMHEH U allacTUYecKOW aHeMHel
aKTUBHOCTH (hepMEeHTa TpEBHIIIalia [MOKa3aTelb KOHTPOJBHOW TPYIIHI, B cpedaHeM, B 1,8
paza. B oapurpoummTax  OONBHBIX  JKENE30JCPUIMTHON  aHEeMHEW  aKTHBHOCTh
TIIyTaTHOHPEAYKTa3bl Obla BEIIIE Ha 22 % 10 CpaBHEHUIO C KOHTPOJIBHOM TPYIITION.

Taoauna 1
AKTHBHOCTH IIIOK030-6-ocaT-1erniporeHasbl U riyTaTHOHPEAYKTA3bI B
reMoJiM3aTax 3pUTPOLUUTOB GOJILHBIX CEPAEYHO-COCYAUCTHIMH H
reMaToJIoru4ecKuMu 3adoieBanusiMu (M = m)

AKTHUBHOCTB TIIOK030-6- AKTHUBHOCTH
OO6cnenoBaHHBIC TPYIIITHI (hocdar-gernaporeHassi, TIIyTaTHOHPEAYKTa3kI,
HMOJIb - MUH | -MrHb ™! HMOJIb-MHH -MrHb ™
KoutponsHas rpynmna 0,047 + 0,002 0,105+ 0,013
Bomnsusie UBC 0,08 + 0,008° 0,208 + 0,010
BonbHble kKaparnoMuonaTuen 0,093 + 0,009* 0,195+ 0,018*

BonbHble 3puTpemueii

0,081 + 0,005

0,185+ 0,018

BOJ‘IBHLIE? arnIacTHYEeCKON 0,083 + 0’007* 0,186 + 0’020*
aHeMuen
BonbHbIe Kene301epUIMTHOM 0,054 + 0,004 0.128 + 0,015

aHeMuen

— JOCTOBCPHOCTL pa3IMuusd IOKa3aTejd II0 CPABHCHUIO C KOHTpOJ’IBHOI\/'I prHHOﬁ
(p < 0,05).

B menom, npocieXuBaeTcsi XOpOIIO BBIPAKEHHAs! COIVIACOBAHHOCTb B M3MEHEHHHU
AKTUBHOCTH TIyTaTHOHPEIYKTa3bl M TIIOK030-6-pocdar-neruaporenaspl. M3 atoro
CIIEJIyeT, YTO TepBasi peakius NeHT030(0chaTHOTO MyTH YTHIM3AIUHU TIIOKO3bI SBISIETCS
HauOoJee 3HAYMMOM Ui (OPMHUPOBaHMS HYKHOIO YPOBHS BOCCTAaHOBHUTEIBHBIX
skBHBaNeHTOB B popme HAJIDH B yCIOBUSAX COOTBETCTBYIOIIMX CEPAEIHO-COCYAUCTHIX U
reMaToJOTUYEeCKUX 3a00JeBaHUi. YUHUThIBas ONMM3KUI ypOBEHb M3MEHEHHs aKTHBHOCTU
[IIyTaTHOHPEAYKTa3bl M TIIIOK030-6-(ochaT-neruaporeHassl B 3PUTPOLUTAX OOJIBHBIX
MOXHO TMpPEONOJIOKUTh, YTO B YCIOBUSX JaHHBIX 3a00yieBaHMH pa3BUBAIOTCS
oOmIeHanpaBiieHHBIE  KOMIICHCATOPHO-aJaTUBHBIE ~ OMOXMMHYECKHE  IEePECTPOHKH,
CBSI3aHHBIE C HEOOXOJAWMOCTBIO YCHJICHHS B OPUTPOIUTAX BOCCTAHOBHUTEIHLHOTO
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NOTCHIHANa CUCTEMBl TIJIyTaTHOHA W TPEIYNPEXAEHUs Pa3BUTHS OKUCIUTEIbHBIX
IIPOLIECCOB JECTPYKTUBHOTO XapaKTepa.

U3 nurepaTypbl Takxke M3BECTHO, UYTO TIYTaTHOH SIBJISIETCS OJHUM M3 CyOCTpaToB B
peaKnusIX HUTPO3WIMPOBAHUSI, CBSI3aHHBIX C METaOOIM3MOM OKCHAA a30Ta, B Pe3ysibTare
KOTOPbIX 00pasyloTCsl Kak HHM3KOMOJIEKYJSIPHBIE, TaK M  BBICOKOMOJICKYJISIPHBIE
HUTPO30THONBL.  OAHMM W3  HHU3KOMOJIEKYJSIDHBIX ~ HHTPO30THOJIOB  SIBJISIETCS
HUTpo3orayTatnoH [11]. HuTpo3wnupoBaHHBIA  TAYTAaTHOH  yTpauyMBaeT  CBOU
BOCCTAaHOBHUTEJIbHBIE CBOWCTBA M, B CBSI3M C 3THUM, HAKOIUIEHHE HHUTPO30TIyTaTHOHA
MOJKET PUBECTH K CHIKEHUIO BOCCTAHOBUTEIIFHOT'O TIOTEHIIMAIA SPUTPOLIUTOB.

[Ipu w3yyeHum copepkaHHs B TEMOJHU3aTaX SPHUTPOLMTOB HU3KOMOJEKYJISPHBIX
HUTPO30THOJIOB OBUIM IIOJY4EHBbl JaHHbIC, NpeacTaBicHHble B Tabn. 2. Kak mokazamu
pe3ynbTaThl HAIIMX HCCIEJOBAaHUM, B OOJIBIIMHCTBE OOCIIEAOBAaHHBIX IPYNN OOJBHBIX
NPOCIEKUBAETC 0oJiee HU3KOE COAep)KaHHE B OPUTPOLUTAX HUZKOMOJEKYIISPHBIX
HUTPO30THOJIOB 10 CPaBHEHHIO C KOHTPONBLHOM Tpynmoil mgoHopoB. HambGomee
cymecTtBeHHoe cHrbkeHue ypoBHI HMHT oTtmedeno y 601bHBIX HITEMIYECKOH O0JI€3HBIO
cepamna (B 3,4 paza) u auimaTanmoHHOW Kapauomuomnaruei (B 1,9 pasa). B rpymmax c
reMaToJIOTHUYeCKUMH 3a00JIeBaHUsIMI HaubOoJiee BBHIPAKEHHOE CHIKEHUE COJICPXKAHUS B
sputporurax HMHT mokazaHo /i 007IpHBIX Kene3oaepuiuTHol anemueit (B 1,5 paza) u
sputpemueii (Ha 25,5%). Y OONBHBIX amjacTUUECKOW aHEeMHeHW HaOIoAaIoch
He3HauuTeIbHOE CHIbKeHHe coaepkanns HMHT (ua ypoBHe TeHACHIUH).

Tadauna 2
Conep:xaHue HU3KOMOJIEKYJIAPHBIX HUTPo30THOM0B (HMHT) B remosnu3arax
IPUTPOUUTOB OOJBHBIX OTAEJbLHBIMH CEPAEYHO-COCYINMCTHIMHU U
reMarToJioruyeckumMu 3adosesanusiMu (M = m)

OO6cnenoBaHHBIE TPYIIITHI Conepxanne HMHT, nvonb - Mus ' -MrHb ™'

KoHntponbpHas rpynna 38,0+4,18

Bonbhete UBC 11,30+ 0,80°

bonpHbIe KapIOMUOTIATHEH 20,23 + 2,70*

BospHbIE 3puTpeMueit 28,30 + 1,98

BonbHbBIE amiacTUYEeCKON aHEMHUeEH 35,27 +2,58

BOJ‘ILHBIf) KeJe301ePUIUTHON 25.94 +2.80"

aHeMHen

— JIOCTOBEPHOCTh Pa3jvyMsl IOKA3aTENsl 110 CPABHEHUIO C KOHTPOJIBHOW I'PYIIION
(p <0,05).

CHKeHue COACPIKAHUA HU3KOMOJICKYJISIPHBIX HUTPO30THUOJIOB B 3PUTPOLUTAX IIPU
COOTBCTCTBYIOIINX 3a00JIEBaHUAX CBHUJCTCIILCTBYET O BO3MOKHOCTH BI)ICBO60)KILCHI/I$I
onpe;[eneHHofI 4YaCTHU TIJIyTaTHOHA M3 TIPOLECCCOB HUTPO3IUIMPOBAHHUA, UYTO CO34ACT
yCioBus I 0ollee aKTUBHOI'O €r0 HCIIOJIL30BaHUS B BOCCTAHOBUTEIHHBIX peaknusx Hu,
CJICO0BATCIBHO, YCUJIICHHUA BOCCTAHOBUTCIIBHOI'O IIOTECHIMAJIA SPUTPOLHUTOB.
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3AK/IIOYEHUE

Takum o00pazom, pe3ydabTaThl HUCCIEAOBAHWN IIO3BOJIIOT CHEJATh CIEAYIOIIHe
BBIBOJIBI:
1. B spurponurax OOJBHBIX CEPACYHO-COCYIUCTHIMU 3a00JCBAHUAME (HUIIEMHYECKAS

10.
11.

Ooye3Hh cepAma W AWIATAIIMOHHAS KapAHOMHOMATHs) W  3a00JIeBaHUSIMH
reMaToJIOTHYECKOTO XapakTepa (oputpemus, arulacTuieckas aHeMus,
JKeNe30JePUIMTHAS aHEeMHS) YBEIMYUBACTCS aKTUBHOCTh TIIFOK030-6-hocdat-
JIETUAPOTCHA3bl U TIYTATHOHPEIYKTa3bl. [IpocieKUBaeTcsi XOPOIIO BBIPAXKCHHAS
COIJIACOBAHHOCTh B U3MEHEHUM aKTHUBHOCTH (DEPMEHTOB, 3aHSTHIX B TOJCPKAHUM
BOCCTaHOBHUTEILHOI'O MOTEHIHAIIA SPUTPOIIUTOB.

B aputpormrax OOJNBHBIX CHW)KAETCS  COJIEPKAHUEC  HHU3KOMOJCKYJISPHBIX
HUTPO30THOJIOB, YTO CBUJICTEIILCTBYET O BO3MOXKHOCTH BBICBOOOXKICHHUS YACTH
[IIyTaTHOHA W3 TPOIECCOB HUTPO3WIMPOBAHHSA W, KaK CIEICTBHE, ONTHMH3AIUN
YPOBHSL €r0 BOCCTAaHOBJICHHOW (OpMBI JijIsi 0oJjiee aKTUBHOTO HWCIOJb30BAaHHS B
BOCCTAaHOBUTEJIBHBIX PEAKIIHSX.
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THE INDEXES OF ERYTHROCYTES CHARACTERIZED FORMATION OF
OXIDATIVE-REDOX POTENTIAL UNDER SOME CARDIOVASCULAR AND
HAEMATOLOGICAL DISEASES

Yolkina N. M., Kazakova V. V., Zagnoenko N. E., Konoshenko S. V.

V.1. Vernadsky Crimean Federal University, Simferopol, Crimea, Russian Federation
E-mail: nataleiolkina@gmail.com

It is known, that under different diseases the balance in prooxidative and
antioxidative processes is destroied and oxidative and nitricoxide stress is realized. These
processes are connected with production of oxygen and nitric active forms, that leads to
changes of molecular and cellular structures [1-3]. Today we have much dates about that
under some diseases erythrocytes are involved in pathological process as demonstrated by
biochemical changes occuring in them [4-6].

In this regard, it is interest to examine the state of the system, that is connected with
formation of redox potential in erythrocytes under some cardiovascular and
haematological diseases, that was the aim of our work.

The materials for the study were the erythrocytes of healthy subjects (control group)
and patients with dilated cardiomyopathy (20 persons, middle age 49,5 years), ischemic
heart disease (25 persons, middle age 50,0 years), erythraemia (9 persons, middle age 60,0
years), aplastic anemia (11 persons, middle age 56,0 years) and iron-deficiency anemia (9
persons, middle age 49,0 years). The blood of patients with diseases was taken before
treatment for an illness.

The erythrocytes were hemolisated by distilled water. In hemolisates of erythrocytes
the activity of glucose-6-phosphate-dehydrogenase [7] and glutation-reductase [8] and
content of low-molecular nitrosothiols (LMNT) [9] were determined. All indexes were
studied by spectrophotometric methods of biochemical analyses.

It has been shown, that in hemolysates of erythrocytes in all groups of patients the
activity of glucose-6-phosphate-dehydrogenase was rised as compared with control group:
at 1,7 times under ischemic heart disease, at 2,0 times under dilated cardiomyopathy, at
1,7 times under erythraemia and at 1,8 times under aplastic anemia. In erythrocytes of
patients with iron-deficiency anemia the activity of enzyme was on the level of control
group.

At the same time, the activity of glutation-reductase was rised also: at 2,0 times under
ischemic heart disease, at 1,86 times under cardiomyopathy, at 1,8 times under
erythraemia and aplastic anemia and at 22% under iron-deficiency anemia.

It is known, that glutatione is one from substrates to nitrosilation, that is connected
with NO metabolism [9].

It has been shown, that in hemolysates of erythrocytes in the most groups of patients
the content of low-molecular nitrosothiols (LMNT) was lowed as compared with control
group: at 3,4 times under ischemic heart disease, at 1,9 times under cardiomyopathy, at
1,5 times under iron-deficiency anemia and at 25,5% under erythraemia. In erythrocytes
of patients with aplastic anemia the change of LMNT content was on the level of
tendency.

19



EnkuHa H. M., Kazakoea B. B., 3azHoeHKo H. E., KoHoweHko C. B.

The obtained dates evidence about adaptive character of biochemical changes in

erythrocytes of patients and about connection these changes with type of pathology.
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