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VYCTaHOBIEHO, YTO B 3PUTPOLUTAX OOJBHBIX 3pUTPEeMHEil MHTEHCU(UKAIMA INPOLECCOB HEPOKCHIALMH
JIMIHU0B U METTEeMOTJIOOMHO00Pa30BaHuUsI COMPOBOKAAETCS YCHIIEHHEM I€HEPHPOBAHUS CYyNIEPOKCHIAHHOHA U
THIPOKCHII-PafnKaa.

Bmecre ¢ oTuM, HaGmomaeTcst HEKOTOPOE CHIDKEHHE COAEPXKAaHHMS B OPUTPOIMTAX HHUTPAT-aHUOHOB H
CYIIECTBEHHOE yBEJINUCHNE aKTHBHOCTH NHAyInOensHoit NO-cuHTa3sl.

Kniwoueevie cnoea: »>pUTpOLUTH], CYNEPOKCUIAHUOH, TUAPOKCUI-paJUKal, IEPOKCUAALMs JIUIKUIOB,
METreMOrI00HHO000pa30BaHue, MeTabOIN3M OKCHJIA A30Ta, IPUTPEMHUSL.

BBEJIEHUE

Uzyuenne OMOXMMHYECKMX OCOOCHHOCTEH OpraHW3Ma 4YeJoBeKa MPH Pa3IHMYHbBIX
3a00JI€EBAHUAX SIBISIETCS OJHOM M3 3a1a4 COBPEMEHHOM Omojoruu u MeauuuHel [1-3].
W3BecTHO, 4YrO0 mpu  MHOTMX  3a00JieBaHMAX  HApyLIAeTCsl  IPOOKCHUAAHTHO-
AHTHOKCHJAHTHOE paBHOBECHE, aKTUBH3UPYIOTCS CBOOOIHO-paAMKaJIbHBIC pEaKIHH,
pas3BHBaeTCs OKUCIHTENBHBIH cTpecc [4-8]. B maromormyeckuii mporecc MOTyT
BoByieKatbcs dputpormthl [9, 10]. ITosToMy mnpeacTaBisieTcsi BaKHBIM IIOHSTH, Kak
IPOMCXOIUT TEeHepHpOBaHHE akKTHBHBIX (opMm kuciopoma (ADPK) u okucnenue
Pa3MUYHBIX OPraHWYECKUX COCAMHEHHH B DSPUTPOLUTAX B YCIOBUSAX IAaTOJOTHH, B
YaCTHOCTH, IIPY IeMaTOJIOTMYECKHUX 3a00JI€BaHUAX OHKOJIOTHYECKOr0 XapaKTepa.

B cBa3u ¢ oaTuM, Lenblo Hacrosmed paboThl OBUIO HM3ydYEHHE IPOLECCOB
renepupoBanuss A®DK, a Takke mnepekucHoro okucieHus JgunuaoB (IIOJI) wu
METTEeMOTTI00MHO00Pa30BaHysI B )PUTPOLIUTAX TIPH SPUTPEMHUU.

MATEPUAJIBI U METO/IbI

MarepuaiaoMm s MCCICIOBAHUN CIYXXHIH SPUTPOLMTHI MPAKTHUECKHA 3T0POBBIX
monei (25 MOHOPOB cCTaHIMK TepenuBaHus KpoBH T. Cumdeporons) u OGOIBHBIX
sputpemueir | cremenn (9 uemomek, cpemHmii Bozpact 59,0 mer). B kaxmoit
00CIeIOBAaHHOW TPYIIIE COOTHOIIEHHE MYXXYHH M SKCHIIMH ObUIO MPUOIM3UTEIHHO
oarHaKoBbIM. KpoBb GOJIbHBIX Opann Ha 6aze KphIMCKOrO OHKOJOTHYECKOTO [EHTpa PH
TIOCTYIUICHUH B CTAIIMOHAP TIEPEl HAYAIOM JICYCHHS.
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DpPUTPOLUTHI TEMOJIM3UPOBAIM B JUCTUIUIMPOBAHHON BOJIE, B3SB 32 OCHOBY METOJ
Jpa6kuna [11]. B reMonn3aTax spuTPOLUTOB OMPEAEISIN COAEPKaHIe METTEMOTTTOOHHA
[12], nepBuunbix npoaykToB [1OJI (nueHoBBIe KOHBIOTaTHI) [13] M BTOPUYHBIX TIPOAYKTOB
I[NOJI (TBbK-aktuBHblie mnpoaykThl) [14], a Takke CKOpPOCTh T€HEPHPOBAHHUS

cynepokcunannona (1 5) u ‘OH-pagmkana [15], mpoueHTHOe cojep)KaHHE HHUTPAT-
aunonoB ( NO;) u aktuBHOCTS HHAYLHOEIBHOMN cHHTa3b! okcna azota (i NOS) [16, 17].

Hcrnonp3oBanu  CHEKTPOGOTOMETPUUECKHE ~ METOABI  OMOXMMHYECKOIO  aHalu3a.
ITonydeHusle naHHBIE 00pabATHIBAIM CTATUCTHUYECKH C HCIOJIL30BAaHHEM I-KpUTEepHUs
CThIONCHTA.

PE3YJIBTATBI U OBCYXKIEHUE

Kak mokazamu pe3ynbTaThl HCCICIOBAHHM, B SPUTPOLUTAX OONBHBIX 3pUTPEMUCH
CYIIIECTBEHHO YCHJIMBAIOTCS PEAKIWH TEPOKCHIAIUH JHUIHUI0B, O YeM CBUACTEIHCTBYET
YBEIHUEHNE COMAEPKaHWsS TUEHOBBIX KoHbIoratoB (B 3,3 pasa) m TBK-akTHBHBIX
npoaykToB (B 2,0pa3a) 1Mo CpaBHEHHUIO ¢ KOHTPOJIBHOW TPpyIoil JoHopoB (Tabmuiia 1).

NmMerorcs naHHBIE O TOM, YTO TEPEKUCHOE OKHCIICHHE JHIINIOB, CBA3aHHOE C
o0pa3oBaHMEM MEPBUYHBIX U, B NaJbHEHIIEM, BTOpHIHBIX poaykToB [10OJI, B ocHOBHOM,
o0ycnosieHo aeiictBueM "OH-paaukana u cynepokcunanuona [18].

Beuto  BBISIBIIEHO, 4YTO B 3PUTPONMTAX OOJNBHBIX 3PUTPEMUCH  CKOPOCTh
TeHEepPUPOBaHUsI CYIIEPOKCUIAaHNOHA Bo3pacTaeT B 2,6 pa3a 10 CpaBHEHUIO ¢ KOHTPOJIbHON
rpymnmnoM, a ckopocth reHepupoBanus ‘OH-pagukana ysenuumBaercs B 6,2 pasa
(Tabmuma 2). CorlacHO COBPEMEHHBIM MPEICTABICHUAM, OCHOBHAS POJib B HMHUIHAIINN
peakmmii  [IOJI  orBomutcs °"OH-pamukaiy, TreHEepHUpOBaHHE KOTOPOTO  MOJXKET
OCYIIECTBISATHCS PAa3HBIMU IMYTSAM, B YaCTHOCTH, 4Yepe3 oOpazoBaHHE NMEPOKCUHUTPHUTA B
peakLuuu MeXIy CYyNepOKCHIaHNOHOM U OKCHJIOM a30Ta:

I 5+NO - ONOOH-'NO,+'OH [18].
CymiecTBeHHBII BKJIaa ATOTO MyTH B reHepupoBanne "‘OH-pagnkana B spuTponuTax
IPU SPUTPEMUH MOJATBEPIKAACTCS HEKOTOphIM cHibkeHueM ypoBHs NO; -annonos (Ha

22%) 1 DOCTOBEpHBIM yBEIMYEHHEM akTHBHOCTH MHAyImbOenbHoi NO-cunTass (B 2,0
pasa) 1o CpaBHEHHIO ¢ KOHTPOJIBHOM TpyIoii (Tabmma 3).

Heo0Oxomumo otmeruth, yro NO-cHHTa3Has peakius SBISETCS WCTOYHUKOM HE
tonbko NO, HO U cynepoKCHIaHHOHA.:

L — apeunun + 20, O YTV  yumpyanun + NO+ O; [18].

~

[Myru yrwmsamuu | 5 Takke pasHOOOpasHBI W CBs3aHBl C 0Opa30BaHHEM Kak

cBobomuex pamukanoB ("OH, ‘NO,), tak u crabmibHeix MeTabomuroB NO, Hampumep,
HUTPAT-aHUOHOB, CIIOCOOHBIX PH3MMATHUSCKUM MYTEM MPEeBpaIaThes B OKcus azora [18].
W3 atoro ciemyer, 4To peakiuu, BEIylMe K OOPa30BaHUIO OKCHIA a30Ta, €ro
MerabomutoB n "OH-pagmkana, UMEIOT MUKIMYCCKUN XapaKTep W TECHO COMPSKCHBI
MEXIy co00# B 001IIeM ITyJie META0OIUIECKUX MTPOIIECCOB.
CaMOCTOSITCIIbHBI HMHTEPEC TMPEJACTABIsSCT TEHEPUPOBAHUE CYNMEPOKCHIIAHUOHA,
BO3pacTarolliee B SPUTPOIMTAX MPHU dputpeMun. Bromne BepostHo, uto NO-cuHTa3Has
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~

peakuusi TeHEPUPYET TOJNBKO ONPEACICHHYK 4acTh | 5, IOCKONBKY HE SBISICTCSl B
SPUTPOLIUTAX EIWHCTBEHHBIM HCTOYHHKOM CYMNEpPOKCHAaHWOHA. bojpimryio poias B

O6pa3OBaHI/II/I | é HUrpacT TakKEe OKUCIICHUC reMOrJIOOMHA ¢ ero nepexoaom B MeT(i)OpMy:

Tadauna 1
Coaepxanue 1ueHOBbIX KOHBIOraToB M TBK-akTtuBnbIX npoaykros I10JI B
IPUTPOLMTAX OOJIBHBIX IPUTPeMHueii (IIPOLEHTHAS 10151 OT MOKa3aTeJs
KOHTPOJILHOI rpynmsl ); M £ m

O6cnenoBaHHbBIE TPYIITBI

HI/ICHOBBIC KOHBIOI'aThI

TBK-akTBHBIE TPOIYKTHI

Konrtponbnas rpynmna

100+17,0

100 £ 11,8

Bonsnble 3puTpemMucit

333,0+ 55,0

201,6 +17,6

*

— kouTpoas — 100%;
— JIOCTOBEPHOCTH Pas3lIMyMs [MOKa3aTels [0 CPAaBHEHHUIO ¢ KOHTPOJIbHOH rpymmoi (p < 0,05).

Tadauna 2
CxopocTtb reHepupoBanus cynepoxkcuaannona u "OH-pagukana, conep:kanue

uurpat-annonoB (NO; ) B spuTpounTax 60/IbHbIX IpHTPeMHeii (IPOLEHTHAS 10151

OTHOCHTEJILHO MOKa3aTeJisi KOHTPOJbHOM rpynnsl ); M £ m

CKOpOCTH CxopocTh )
O0ce10BaHHBIC TPYIIIIBI s renepupoBanus “OH- NG,
renepupoBanus | 3
pauKaia
KonTtponbphas rpynmna 100+17,0 100 + 16,0 100 + 160
BobHBIE YpUTpEMHuEit 264,5 + 39,0 622 + 65,0 78,0+ 10,0

— kouTpoas — 100%;
— JIOCTOBEPHOCTH Pas3lIMyMs [MOKa3aTels [0 CPAaBHEHHUIO ¢ KOHTPOJIbHOM rpymmoi (p < 0,05).

Taéauna 3
AKTHBHOCTH WHAYIHOEILHOW cuHTa3bl okcuaa a3ota (i NOS) u conepixanue
merremorioouna (MtHb) B apurpouuTax 60bHbIX 3puTpemueii (M £ m)

AxtuBaocTh | NOS,

0
OO0cne0BaHHBIC TPYIIITHI MO - MuE - vurt Conepxanue MtHb, %
KontponbHas rpymnmna 2,1+0,34 2,5+0,30
BonbHbIe 3puTpemucii 4,2+0,59 11,18 + 0,75

* o (v
— IOCTOBEPHOCTH PA3INyKs OKa3aTess 10 CPABHEHHIO ¢ KOHTPOJIbHOH rpymmoi (p < 0,05).
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Hb(Fe?* )+ 0, - Hb(Fe* )+0; [19].

Kak mokazanu wmccneqoBaHus, y OOJNBHBIX DJPUTPEMHEH IPOCIECIKUBACTCS
BEIDOKCHHOE  METIeMOTJIOOMHOOOpa30BaHUE.  COIEpKaHHME  METreMOIVIoOMHa B
spuTponmTax Bo3pactaeT B 4,47 pa3za 1O CPaBHCHHIO C KOHTPOJIGHOW Tpymmon
(Tabmura 3).

Tor akr, 4YTO B HaMX WCCICAOBAHUAX OTMEYaeTCsl Ooiee BBIPAKCHHOE
reHepupoBanue ‘OH-pamukana TO CpaBHEHHIO C CYNCPOKCHIAHWOHOM, TIO3BOJISIET
MPEJIIONIOKUTh BO3MOKHOCTh AKTHBH3AIMH B JPUTPOIUTAX OOJNBHBIX JpUTPEMHUEH
VTWIH3AlUN  CYNEpPOKCHJaHWOHAa MO0  myTd  reHepupoanus  "OH-paamkana
(BBILIICYTIOMSIHYTasl peakiusi 4epe3 oOpa3oBaHHE MEPOKCHHUTPHTA, peakinuu Xabepa-

Baiica u  ®emroma: 20;+2H" - H,0,+0,; O;+Fe* - O,+Fe™;
Fe* +H,0, . OH +OH" +Fe*) [18].

Takum 06pazoMm, TOJydEHHbIE JaHHBIE CBUIETENBCTBYIOT O 3HAYMTENHLHOM
uHTeHcH(UKanuu reHepupoBanus "OH-panukana M CyNepOKCHIAHHOHA, @ TaK¥Ke
METreMOrIo0GMHO0GPA30BaAHUS B SPUTPOLIMTAX TIPU SPUTPEMHUH, UTO CO3IAET YCIOBUSA A
YCUJIEHHS TIPOOKCHIAHTHOTO CTATyCa SPUTPOLUTOB U OKUCITMTENBLHOTO IPe0Opa3OBaHHust

HE TOJBKO JIMOUAOB, HO W JpYyTUX (YHKIMOHAIGHO-3HAYMMBIX OPTraHUYEeCKHX
KOMITOHEHTOB, MPEXKJIE BCETO, SPUTPOITUTAPHBIX YH3UMOB U T€MOTIO0HHA.

3AK/IIOYEHUE

1. B sputponmrax O0JBHBIX 3pUTPEMUCH HHTCHCUPUITUPYIOTCS PEAKIIUH MTEPOKCHIAIIH
JUTIAAOB U METTEMOTIIO0NHOOOpa30BaHUE.

2. llpm »purtpemMur B OSPUTPOIUTAX CYIIECTBEHHO BO3pacTaeT T'CHEPUPOBAHHE
CYNMEpPOKCHIIAaHUOHA W THIPOKCHI-paaukana. [IpociexuBaercs Ooliee aKTHBHOE
renepupoBanne ‘OH-pamnkana.

3. VYcunmenue renepupoBanus "OH-pagukana u CyNepOKCHIaHHOHA B DPUTPOIMTAX
OOJBHBIX MOXKET OBITH OOYCJIOBJICHO KaK aKTHBHM3AIMEH YTHIN3allMU OKCUA a30Ta U
€ro CTaOWIBHBIX META00JIMTOB, TAK U METTEMOTIIOOMHOOOpa30BaHIEM.
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YcraHOBIIEHO, IO B €PUTPOIMTAX XBOPHUX HA EPUTPEMII0 iHTEHCHQIKAIis IPOIeciB IMepoKcHaamii mmimiB i
METreMOTJI00i{HOYTBOPEHHS CYIIPOBOPKYETHCS MOCHIICHHM IeHEPYBaHHSIM CYIICPOKCHAAHIOHY Ta TiIPOKCHII-
paauKaiy.

Pa3zom i3 THM, CIOCTEpiraeTbCsi [esiKe 3HMDKCHHS BMICTY B EpPHUTPOLUTAX HITpaT-aHIOHIB Ta CyTTEBE
HiBHIIEHHS aKTUBHOCTI iHAyHbenbHoi NO-cunrasu.

Knrouosi  cnosea:  epuTpouuTH, CYNEPOKCHAAHIOH,  TiAPOKCHI-paaKaj, IMepoKCHAallis  JIimiais,
METIeMOTrI00iHOYTBOPEHHSI, METa00I1i3M OKCH/IY a30TYy, EpPUTPEMis.
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PROCESSES OF LIPIDS PEROXIDE AND METHHEMOGLOBIN FOR MATION
AND GENERATION OF OXYGEN ACTIVE FORMS IN ERYTHROCYT ES OF
PATIENTS WITH ERYTHRAEMIA

Yolkina N.M.

Crimea faculty of Zaporojie National University, Sifaropol, Ukraine
E-mail: nataleiolkina@gmail.com

Elucidation of the molecular basis of various dis=aand pathological states of human
organism is one of the most significant problemsrafdicine and biology [1-3]. It is
known, that under many pathologies prooxidativeexidative balance is disturbered,
free-radical reaction are activisated and oxidastress is development [4-8]. Given that
in some diseases erythrocytes are involved in pagieal process [9, 10], the aim of the
present work was to study the indexes of lipidsopiele and methhemoglobin formation
and generation of oxygen active forms in erythresybf patients with erythraemia. The
materials for the study were the erythrocytes ddlthg subjects (control group) and
patients with erythraemia | degree (9 patients,dhaidage — 60 years). The blood of
patients was taken in Crimea Cancer Centre befoFatnbent for an illness. The
erythrocytes were hemolisated by distilled water.hemolisates of erythrocytes was
determined the content of primary (dien conjugaféd] and secondary (TBA-active)
products of lipids peroxides [12], methhemoglobit3][ and rate of generation of
superoxideanione and hydroxyl-radicals [14], petaga content of nitrate-anione [15]
and activity of inducible — NO-synthase (iINOS) [1H]. It has been shown, that in
erythrocytes of patients with erythraemia the rieast of lipids peroxidation are
intensified essentialy. The content of dien conjegavas rised (233% higher as compared
with control group). The content of TBA-products svased also (100% higher as
compared with control group). At present time ikieown that the main significance for
initiation of lipids peroxide reactions have hydybradicals [17]. One from ways of
hydroxyl-radicals formation is reaction of supedeanione with nitric oxide [17]. It is
confirmed by some lowring of the content of nitratdons (22% less as compared with
control group) and significant rising of the adyviof inducible NO-synthase (100%
higher as compared with control group). It is kng#irat NO-synthase reaction produced
not only NO, but superoxideanione also. Great itafuce for generation of
superoxideanione is attached with formation of rnethoglobin [18]. It has been shown,
that in erythrocytes of patients with erythraenia tontent of methhemoglobin is rised
(347% higher as compared with control group). $@$athe content 6OH-radicals is far
more than the content of superoxideanione, it mayafsumed that in erythrocytes of
patients significant part of superoxideanione idized in the way of generation of
hydroxyl-radicals.

Thus, under erythraemia the development of oxidattress cteates conditions for
intensification of prooxidative state of erythroeytand oxidative modification not only
lipids, but others organic components.

Keywords: erythrocytes, superoxideanione, hydroxyl-radicalipids peroxidation,
methhemoglobin formation, metabolism of nitric axiérythraemia.
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