EkcnepumeHTanbHa Ta KiiHidHa giziosnoris i 6ioximis, 2013, Ne 2 69

VIK 616.24-006.6—07:(616.153+616.155)—07

IO.M. PENJEBHY
Jveiscvokuil Hauionanvruil meduyrnuil ynigepcumem im. Januaa I'anuuyvkozo

SMiHM aKTHMBHOCTiI (DEpMEHTIB y cucTeMi
AaHTHOKCHAAHTHOTrO 3axucty ta ctan HAJITH + H*-
METTreMOTIJIO0OiHPeIYKTa3HOl CHCTEMHU TeMOTJI00iHy

Y KPOBi naImieHTiB, XBOPUX HA PAK JIereHb

3abes3meueHHA ra3oTPAHCIOPTHOI (PYHKIII epUTPOIUTAME IIOB’sdA3aHe 3
BILIMBOM UHCJEeHHUX (PaKTOPiB, AKI MOKHA KJacU(PiKyBATH TAKUM UMHOM:
JereHeBi (Hanpy:KeHHA KIUCHIO B aJbBEOJIAPHOMY IIOBiTpPi, KiJIBKiCTh aJib-
BeoJI, 110 (PYHKITIOHYIOTE), epuTponuTapHi (Bmict 2, 3-gudocdorainepary,
aKTUBHICTh (hepMEHTAaTUBHUX CHCTEM, IT0 3a0e3IeUyioTh eHepreTUUHUH
mMeTaboJidM, TPaHCIOPTYBAaHHS rasiB uepe3d mMeMOpaHy, HiATpUMaHHS
dyHKIioOHATBLHOrO cTaHy reMora00iny), kpos’aHi (pH KpoBi, Temmeparypa,
piBeHb IIPOAYKTIB BiIbHOPAAMKAJIbHOTO OKVCHEHHS, TOpMOHiB). Iia dax-
TOPiB MiKPOOTOUEHHSA HA KJITHMHHU KPOBi IOCUJIIOETLCA IIPU IIOMIKOMKEHHI
CTPYKTYPH Ta PYHKIIIOHATLHNX BJIACTHUBOCTEl MeMOpaH, AKi MOMXKYTH OyTH
imimifioBaHi MeTabOJMIYHNMY MOPYIIIEHHAMY OPU TUX YU iHITUX TATOJIOTiu-
HuX craHax [3, 4, 16].

OcTaHHIM YacoM IPUILISETHCA 3HAYHA yBara BIJIMBAM IIPOOKCHUIAHTHUX
dakTopiB Ha KHCHE3B’s3yBaJIbHiI BJIACTHUBOCTI reMoryiobiHy Ta KHCHETpPAaH-
CIIOPTHY (PYHKIIi}I0 epUTPOIUTIB, a TAaKOK Ha IIPOILEeCHU JiIoIIepoKCcuIaIil
[2, 3]. BuaBieno, mo NO B peakiiii 3 reMorja00iHOM YTBOPIOE METTEMOTJIO-
0iam (MetHDb), miTposunremoriaobia (HbFe?t + NO) i S — miTposoremoriobiu
(SNO - Hb) [9, 11, 13, 14]. Baxxausum € Te, II[0 HAABHICTH Pi3HUX CIIO-
JYK reM0rJ106iHy 3 NO mo:xe 1m0- piSHOMy mo3HayaTucAd Ha cnopi,uHeHoc'ri
I‘eM01"JI061Hy i KHCHIO, OCKiJIBbKM IIi CIOJNIYKY BILIMBAIOTH Ha per‘ym{uuo
IPOIlEeCiB OKCHIeHAIil Ta HAeoKCHreHail. OkpiM I1bOTrO, IIepeJiveHi IIo-
XigHi reMoryiob6iHy BIJIMBAIOTH Ha €PUTPOIUTAPHI MexaHi3Mu peryisirii,
KHUcHe3aJIe;KHUN XapakTtep yTBopeHHA NO, peryJsIriio yTBOpeHHS Ta 3He-
MIKOKeHHA IepoKcuHiTpUTY [12, 14, 15].

Mera maroi npaii — BUSHAUYUTH B3a€EMO3B’ A30K MiK (QYHKIiOHAILHUM
CTaHOM KMCHEe3B s3yBaJbHOI CCTEMHU, MPOIlecaMU MePeKNCHOTO OKMCHEeHHS
JimigiB Ta cTaH aHTHOKCHUAAHTHOI CHMCTEMHU y KPOBIi IIAIli€EHTIB, XBOPUX Ha
pak Jserendb (II-III crazxii), mo i micoa xipypriuHoro JikyBamHA.

MarTepianu Ta MeTOTH TOCHIIKeHb. ¥ TOCTiIKEeHHAX BUKOPUCTOBYBAJIN
KpoB 50 xainiuHO 3m0pOoBUX 0Ci6, orpuMmany Ha IleHTpanbpHill cTaHIlii me-
penuBaHHA KpoBi M. JIbBoBa, KpoB 50 maimieHTiB, XBOPUX HA pPaK JereHb
yos10Biuoi Ta KiHOUOI crari Bikom 35—65 pokiB, AKy orpumanu y JIbBiB-
CbKOMY OOJIacHOMY OHKOJIOTiuHOMY IteHTpi. KpoB Hamxommia B Jabopa-
TOpPio y TEPMOCTATOBAHOMY IOCYAi 3 OXOJIOMKYBAJbHUM PeareHTOM IIPHu
remnoepatypi 4°C. JlocmiKeHHA IPOBOANIN B IeHb OTPUMaHHA MaTepiay.

KpoB 6panm HaTmie i3 JIiKTHOBOI BeHU, K AHTUKOATYJIAHT BUKOPHUCTO-
ByBaJIH 3,8% murpar mHarpito. Bmict NO, y mociimxyBanux 6iooriuHmMX
pl/'_'[I/IHaX BU3HAYAJIN METOJOM [1 1] 3a /'_'[OHOMOI‘OIO peaxTuBy I'picca, onTuuny
HIiJbHIiCTL 3a0apBIIeHHSA BI/IMlpIOBaJII/I Ha CIeKTPo(doTOMETPi Cd-46 550
HM. Busmauenua koumeHtpalii TBK-akKTuBHUX HTPOAYKTIB (MAaJOHOBOTO
mianpperimy (MILA) [8], akTuBHOCTI rayTarionnepokcugasu (I'TIO) [6], ruy-
rationpeaykTasu (I'P) mpoBoguiu cuekTpodoromerpuyHo [7]. AKTUBHICTD
HAIOH"+H"-3ane:xu0i MeTreMorsio0iHpeayKTa3 €PUTPOIUTIB BU3HAYAIN
nuiaxom yrBopeHHd min gieio K;Fe(CN), meTremorsiobiny, AKuii 3a HadaB-
wocti HATH"+H" i mpu xii HAITH"+H"-3a1e:XH01 MeTreMorI00iHpeyKTasu
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reMoJIi3aTy BiZHOBJIIOBaBCA B reMoOTrJioOiH, IO, B CBOIO Uepry, pearyBaB i3
POBUMHEHNM B PEaKIifHill cyMiIlli KMcHeM i yTBOPIOBAB OKCHUT'E€MOTJIOOIH.
BwmicT okcuremorso6iny mig uac peakiiii 3pocTaB i peecTpyBaBcs 3a IOIIO-
moroio crnektTpodoromerpa [1]. 'emorsiobin BusHauaam IjiaHMeTTeMorJo0i-
HOBUM MeToaoM [5]. OTpumaHi pe3ysbTaTH ONpPaIbOBYBaJIU CTATHUCTUYHO,
IOCTOBipHiCTh Pi3HUIII OIiHIOBAJIM 3a JOMOMOI0OI0 Kpurepiio ¢ CThlomeHTa.
PesyabpTaT mociximskeHb Ta ix o0rosopeHHsa. Hespakaroun Ha HaABHICTH
B €PUTPOIIUTAX IOTYKHOI CHCTeMHU aAHTUOKCHUIAHTHOTO 3aXUCTY, CYTTEBY
POJIb V TIIOPYIIIEHHI CTPYKTYPHU Ta BJIACTHUBOCTEHN ePUTPOIUTAPHOI MeMOpanu
BimirpaioTh BiJbHOpPAAMKAJIBbHI MHpOIlecHu, AKi aKTUBYIOTHLCS B yMOBax mii
TPUBAJIOTO TIiIIOKCUYHOIO (paKTOpa, 110 POSBUBAETHCSA BHACIITOK yPaKeHHS
TKAHWHU JIeTeHb IIPU 3aXBOPIOBaHHI Ha pak JereHb. IIpu mocaim:keHHi iH-
TerpaJIbHOTO IMOKAa3HMKA PiBHSA BiIbHOPAAMKAJLHUX MIPOIECIiB y IIAIli€HTIB
3 I[i€I0 MATOJIOTiel0 A0 Ta IIicja JiKyBaHHSA OyJO0 BCTAHOBJIEHO, IO Y CHU-
poBaTiii KpoBi xBopux ocib xoumenrtpaiia MIIA 6yna mocToBipHO BHUIIOIO,
Hi’K y OOHOPiB AK 10, Tak i micada gikyBaHHA (Tabsa. 1). fKIimo y Kposi
IoHOpPiB BoHa cranoBma 95,09+2,68 MKMOJb/MJI, TO Y XBOPUX HaA Pak Je-
reub — 141,43+4,40 mxmosb/mi. 11i 3miHu, 110 iHinifioBaHi MEepOKCUIHUM
OKICHEHHAM JIITiJiB, He MOKHA PO3TJIANATHA K MEXaHi3M IIPHUCTOCYBaJIbHOI
Moam(iKaIii MOJEeKyJISIPHOL opraHiSaui’i MeMOpaHu’ epI/ITpOHI/ITiB, OCK1JIBKU
BOHU BeJYTb [0 IOPYIIEHHA ii cTpykTypu Ta PisMKO-XiMiUHMX BJIACTHBOC-
Te. IH1u1aum mpoilieciB Jimomepokcumarrii TPUBBOAUTH O HAIPOMAJKeEH-
HA TPOAYKTIiB HMEePOKCUIHOTO OKMCHEHHA Jimimis, soxkpema MJIA [2, 14].
ImoBipHO, 1110 114 a60 JedAKi iHIIMI TPOMIMKHI CIIOJIYKU MOKYTh YTBOPIOBATHU
3’emHAHHA Y MeMOpaHHUX KOMIIOHEHTaX, IO CIIPUUYUHIOE BTPATy eJacTHhU-

HOCTi epuUTpoOIUTAapHOI MeMOpaHuU.
Ta6auma 1

Konuenrpania MJIA y xBopux Ha pak jerens II-III cramii (MxMosb /i)
y cHpoOBaTIi KpOBi

KonTpoas Mo omepamii ITicas omepauii M+m
Mzxm M+m 3-1 moba 8-a moba 15-a moba 21-a moba
95,09+ 141,43+ 132,35+ 125,26+ 117,74+ 119,51+
2,68 4,40% 1,87%%* 1,56%* 1,67%* 1,87%*

IIpumirka: * — p<0,05 mopiBHAHO 3 KOHTpoJeM, ** — p<0,01 mopiBHAHO 3 ZAHUMHU IO
omepairii, n=10

Ilicnsa mpoBemeHoro JiKyBaHHA (ITiciigonepaliiiumii mepiox) crocrepira-
€ThCA IOCTYIOBe 3HMKeHHs KoHIieHTpaliii MI[A, npore Ha 3-1o o6y BoHA
e TOCTOBipHO mmigBUINeHa i cranoBuTsb 132,5+1,87 mrmoab/Mia. OueBugHO,
e IOB’s3aHO, y IIEPIIy Yepry, i3 BUIAJEHHAM IYXJUHU. ¥ MTONAJILIITIOMY
CIIoCcTepiraeThesA MOCTYIIOBe 3HMMKeHHs BmicTy MIIA, a oTike, iHTeHCUBHOCTI
OpOoIleciB MepeKMCHOT0 OKMCHEHHA JimifgiB, 30Kpema, B:xke Ha 21-y mo0y
Bmict MIIA sHmKyeThbea i cramoBuTh 119,51+1,87 MKMOJIbB/MJI — JOoomepa-
miiaui piBens 141,43+4,40 MKMOJIbL/MJI, IIPOTE 1A KOoHIeHTparia MIA i
Ha 21-y moOy micis omepaTMBHOTO BTPYUYAHHS IIfe He JOCSATa€ KOHTPOJIO —
95,09+2,68 MKMoOJIb/MJ i 3anauiiaeTbea Oiabimon B 1,25 pasy.

ITomi6GHi 3MiHU cmocTepiraroThcsa IpU BU3HAUEHHI KOHIEHTpAIlil HiTpUT
amiomy (tab6xa. 2). Hampukinan, koHnentpamia NO, mo omepaTUBHOTO JIi-
KyBaHHsS cTaHoBUJa 5,52+0,51 MKMOJIB/J, micas JiKyBaHHA Ha 3-10 H00y
5,23+0,59 MKMOJB/J. ¥ MOZANBIIIOMY CIIOCTEPITra€eThCA MHOCTYIIOBE 3HU-
sxkeHHsa NO, , soxkpema Ha 21-y mo0y SHMIKYETbCSA i cTaHOBUTH 3,69+0,29
MKMOJb/JI, IPOTe IIle He mocArae KoHTpoao — 3,27+0,32 MKMOJbL/J i
s3asauinaeTbea 6iapimo y 1,13 pasy. OTrpumani pesyabTaTu CBigdyaTh IIPO
HO3UTHBHY KOpenAlnilo Mix guHamikowo 3MiH kKoHIeHTpamii MIA i NO, .
WmoBipHO, 110 iHTeHCH(pIKAaIisa IPOIECiB TEePEKUCHOTO OKNMCHEHHS 3YMOB-
JeHa IX iHimiamier ImepoKCHUHITPUTOM.
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Ta6numa 2

Konuenrpania NO,  mo Ta miciaa omepailii y XBOpux Ha pak JiereHb
II-IITI crapmii (MKMOJB/JI) Y CHPOBATIi KPOBi

KonTpoas o omepamii ITicas omepauii M+m
M=m M=m 3-a1 moba 8-a moba 15-a mo6a 21-a mob6a
3,27+0,32 5,52+0,51% 5,227+ 4,56+ 4,17+ 3,69+
0,59%% 0,49%%* 0,31%% 0,29%*

IIpumitra: * — p<0,05 mopiBHAHO 3 KOHTpoJeM, ** — p<0,01 mopiBHAHO 3 ZAaHUMU IO
omepaiii, n=10

TigpokcuabHUN pamuKal MOKe yTBopooBaTucsa mpu Baaemoxii H,0,
3 0,7 un Fe?'. Bin € (pakTOpOM OKHCHIOBAJILHOI Mommdiramii Oiakis i
JimigiB i 0cob6aMBO aKTHUBHO aTaKye MeMOpaHHI Jimigm 3 HeHACUUEeHUMU
nonBiftnuMu 3B’ a3kamu. Ileil mpoiiec IpU3BOAUTE A0 YTBOPEHHS JIiTIi THUX
rigpomepekuciB i 3MiHu BiaacTuBOoCcTed KIiTuHHUX MeMOpan. NO B3aemozie
3 O, 3 YTBOPEHHAM MEPOKCUHITPUTY, AKUN NMPU 3aKUCHEHHI cepegoBUIIA
BuBinbHIOE OH', okmcuioe SH-rpynu 6inkiB, a NO, , 110 yTBOPIOETLCH
Opu IbOMY, 3IiHICHIOE HITPYBaHHA TUPO3WHOBUX 3aJUINKIB MOJiNenTUIiB.
SKIIo mpoliec YTBOPEHHA BiIbHUX pagWKaJiB He Oyne 3yIUHEHWIT aHTH-
OKCHIAHTHOIO CHCTEeMOIO, OKMCHIOBAJLHUU CTpec HmpusBene A0 3arumberi
KiaituHau [14].

Y mpoBemeHUX DOCHIMKEHHAX BUBUYAJIU 3MiHM aKTHUBHOCTI (hDepMEHTiB
CHUCTEeMU AHTUOKCHUIAHTHOTO 3aXUCTY.

Y HopMaJbHHX YMOBaX BiJbHOpPaAMKAJILHI IIpoIllecH BigOyBaroThCA Ha
HUB3BKOMY PiBHi 3aBASKM 0araTOKOMIIOHEHTHINM CHCTeMi aHTHMOKCUIAHTIB
[2, 3]. BmimienHa mpo- Ta aHTUOKCHUIAHTHOI PiBHOBArm xapaKTepu3ye
CHHJIPOM eHJIOTeHHOI iHTOKCHUKAIlil, AKUHN IIporpecye 3i 30iJbIIeHHAM
3JI0AKICHOI MyXJIUHU, IIOCUJIOIOUN ABUIIA »ITYXJTTHHOTO Toxcmcosy” [14].

ITpu 3axBopioBaHHi HaA PaK JiereHsb CHOCTeplr‘aIOTBCH 3MiHU aKTUBHOCTI
(epMeHTiB aHTHMOKCUAAHTHOI CHUCTEMU: IJIyTaTiOHpeayKTasu, TJIyTaTioH-
nepokcugasu. Hampukian, akTuBHICT rayraTioHpenykrasm (tabua. 3) y
reMoJIizaTi epuUTPOIMUTIB XBOPUX HaA pakK JereHb AOCTOBIpHO 3pocTraJjia i3
4,11+0,45 mxmoansr HAIIPH/xexrHb mo 20,73+1,52 mxmoabr HAJIDPH/
xBxrHb mopiBHAHO 3 KOHTPOJHLHUMU NOKasHuMKamu. Iliciaa omepaTuBHO-
ro BTPYYaHHS aKTUBHICTL IILOTO €H3UMY 3MEHIIYEThCA i Ha 21-y moby
cranoBuTh 9,30+0,62 mxmosr HAII®H /xexrHb, mpoTe He mocsrae KOHT-
POJIBHOTO 3HAYeHHA.

Tabaumsa 3

AKTHUBHiCTH riyTaTioHpeaykTasu y xBopux Ha pak ixerenb II-III cragii (MkmoiB)
HAJ®H/xexrHb y remoaisari epurpouurie

KonTtpoas o omeparrii Ilicna omepanii M+m
Mim Mz=m 3-1 moba 8-a moba 15-a mo6a 21-a mob6a
4,11+0,45 20,73+1,52% 16,29= 14,23+1,07* | 11,39+0,94% | 9,30+0,62%
0,63%%*

IIpumiTka: * — p<0,001 mopiBHAHO 3 KOHTpoJseM, ** — p<(0,05 MOpPiBHAHO 3 JaHUMU IO
omepairii, n=10)

AKTUBHICTS I'IyTaTioOHIEPOKCUa3U IIPU 3aXBOPIOBAHHI Ha pakK JiereHb
3HMMKyBaJsiach (TabJi. 4) mopiBHAHO 3 KOHTpoJeM Big 361,55+5,42 MKMOJIb
GSH/xBxr Hb mo 105,24+1,58 mrmoas GSH/xBxr Hb. Ilicaa omepaTus-
HOTO BTPYYaHHA CIOCTEPirajioch IMOCTYIIOBE 3POCTAaHHA aKTUBHOCTI IIHOTO
eusumy i Ha 21-y moby BoHa cramoBmia 309,45+2,75 mxmosns GSH/XBXT
Hb, npakKTUYHO JOCATAIOUYN HOPMU, IIPOTE SAJTUIIAIOUNCH A0 HUMKUOIO
Bim mokasHUKiB KoHTposo y 1,17 pasy.
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Ta6bauma 4

AKTHUBHIiCTH riyTraTioHnmepoxkcuaasu y xBopux Ha pak jgeredb II — III cragii (MKMoIIB)
GSH/xexr Hb y remomizari epurpouuris

KonTtpoas o omeparrii Ilicna omepanii M+m
Mzm Mz=m 3-a moba 8-a moba 15-a mo6a 21-a moba
361,55+ 105,24+ 251,95+ 260,18= 290,03+ 309,45+
5,42 1,58% 3,55%% 2,61%* 2,26% 2,75%
IIpumitra: * — p<0,001 mopiBHAHO 3 KoHTpoJeM, **— p<0,05 MOPiBHAHO 3 AAHUMU IO

omepaiii, n=10

3 HaBeJleHUX Pe3yJbTaTiB BUIHO, IO CIIOCTEPIiraeThbCcsA AOCTOBipHE 3HU-
JKeHHS aKTHUBHOCTI ITLOTO bepmeHTy ¥ reMoJIi3aTi epuTPOIUTIB XBOPUX Ha
PaK JiereHb, 30KpeMa 10 onepauu MMOPiBHAHO 3 KoHTpoJsieM. Ilicia x1pyp-
riyHOTO JiKYBaHHA CIIOCTEPIra€ThCsA MOCTYNIOBE 3POCTAHHA AKTHBHOCTI,
PO IO CBiAYUTH 3HUIKEHHS BMICTy IIPOAYKTiB HMEePEKUCHOTO OKMCHEHHS,
30kpema MJIIA.

Ilix yac KOCHiZKeHHA CTAHY OKMCHO-Bi/IHOBHUX PeaKIliil K y JOHOPIB,
TaK i nau1eHT1B, XBOPHUX HA PaK JIeTeHb, OyJIO TaKOK PO3IVIAHYTO 3MiHY
aKTUBHOCTI Takoro BakjamBoro ¢gepmenty, ak HAIIH + H* — merremo-
raob6iHpenyKTasu eputrponutTiB (Tabua. 5). Ileii eusum 3mificHIOE PYHKIIIIO
BiTHOBJIEHHSA IeMOTrJIo0iHy 3 #ioro merdopmu. Ha pyHKIIiOHAJIbHY aKTHUB-
HicTb mboro (epmenty mnpumazae g0 80% penyKoBaHOrO reMOIJIO0IHY.
ITig uac niKkyBaHHA BiZOyBarOTHCA CYTTEBL 3MiHM y TpPaHCIOPTYBaJbHil
cucTeMi KHUCHIO.

Tabaumsa 5

Axtusnicts HAJTH' + H*-3amexHol MeTreMorio0iHpeayKTasu y XBOPUX Ha pakK JIiereHb
ITI-IITI cranii (memoas) HbO,/xBxr Hb y remodaisaTi epurpounuris

KonTtpoas o omeparrii Ilicna omepanii M+m
Mzm M=m 3-1 moba 8-a moba 15-a mo6a 21-a moba
2,65+0,41 1,18+0,25% | 0,74=0,17%%* 0,94+ 1,33+ 1,63+
0,21 %%% 0,17%%% 0,18%%*

IIpumitka:* — p<0,05 mopiBHAHO 3 KOoHTpoJeM, ** — p<0,05 MOpPiBHAHO 3 JaHUMHU IO
omeparii, *** — p<0,1 mopiBHAHO 3 JaHUMU A0 omeparii, n=10

BasxkauBuM € BuUBUEeHHSA yTBOpPeHHA MerreMoriiobiny. Ila cmoayka He
3laTHA A0 TPAHCIOPTYBaHHS KHCHIO, a OT:Ke, 30iJIbIIeHHA i1 KOHIleHTpAaIrii
MPU3BOAUTHME 0 PO3BUTKY rimokcii. Bepyuu 1ie 1o yBaru, 6yJio po3TJISHYTO
aKTUBHICTH (hepMeHTy, AKUI 3JaTHUI BiAJHOBIIOBATH METTEMOIJIOOIH ¥ oro
AKTUBHY KHCHEBOTPAHCHOPTHY (opMmy. OTpuMaHi pes3yIbTaTu IpeacTaBIeHL
y Taba. 5. o omeparii y XxBopux Iiei rpymnu coocrepirajoch 3HUKEHHS aK-
tuBHOocTi HAJIH + H™ — MeTremoryiobiHpeiyKTasu, SsKe OUeBUAHO IIOB’ I3aHe
3i sumkennam Bmicty HAIIH'. V nmomanwiiomy B micasonepamiiiHuil nepi-
ol BiiOyBa€eThCA IMOCTYIIOBE 3POCTAHHSA PiBHSA aKTUBHOCTi, IO, MOXKJIUBO,
3YMOBJIEHO 3POCTAHHAM BMICTy BiJHOBJIE€HUX KO(depMeHTiB. 3arajoM 3HU-
JKeHHSA aKTHUBHOCTI IILOTo (PePMEHTY MOJKe IPU3BECTH OO0 HAarpoMaa:KeHH
MEeTTeMOTJIOOiHy, II[0 CIPHAE PO3BUTKY TrimokKcii Ta iHTOKcuKaIrii.

BucunoBku. Orpumani pesybraTu CBlp;anL PO HATPOMAJIKEHHA IIPO-
IYKTiB HMEepeKMCHOTr0 OKHCHEHHS JIImigiB y cnpOBaTul KPOBi BHaCJIiZOK
iHTeHcu(ikamii mporeciB, 110 TPU3BOAATH A0 iX yTBOpeHHsA. TaKoK cCIIO-
cTepirajoch 3SHMKEHHSA aKTUBHOCTI aHTUOKCUIAHTHUX €H3UMIB i aKTUBHOCTI
HAIOH + Hf-merremorio0iHpenyKTasy €pUTPOIUTIB, IO IPU3BOAUTH IO
HOTipIIIeHHsI KMCHEBO3B A3YBaJbHUX Ta KMCHEBOTPAHCIOPTYBAJIBHUX MOK-
JWBOCTEN CHUCTEMU.

VYV pesyabrari sMiHu mMux mapamMeTpiB (popMyIOThCS IIATOTeHETUUHI cTa-
mioHapHi cTaHu HecrenudiuyHOl afanTUBHOI KOMIIEHcAIlil, AKi 3arajoMm npu-
3BOIATH OO0 3HIKEHHA (PYHKIIIOHAILHOI 3gaTHOCTI epurponuTtiB. OTpumaHi
pesyJbTaTH MOYKHA 3aCTOCOBYBATU OJIs 00’ €KTHBHOI OIIHKMN CTPYKTYPHO-
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(GYHKI[IOHAIBLHOTO CTaHy KMCHEBO3B’ A3yBAJIbHUX BJIACTUBOCTEHN IeMOTJIO0iHY
Ta ePpUTPONUTIB y IAI[I€HTIB IIPU IIATOJIOTiAX, AKi CYIIPOBOIMKYIOTHCA PO3-
BUTKOM TilIOKCMYHMX CTAHIB, MECTPYKTHUBHUX MPOIIECiB Ta iHTOKCHMKAIIii.
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H3MEHEHHA AKTHBHOCTH PEPMEHTOB B CHCTEME
AHTHOKCHJJAHTHOH 3AITUTHI H COCTOAHHE
HAJH + H-METTEMOI'JIOBUHPEJJYKTA3HOH CHCTEMbI
TEMOI'JIOBHHA B KPOBH ITAIIHEHTOB, BOJIbBHbBIX PAKOM JIETEHX

IO.M. PEJEBHY

JIb808CKULL HAUUOHANLHYLI MeOUUUHCKUL YyHuepcumem um. Jarnuaa I'anuyrozo

WccnenoBanbl M3MeHEHUS AaKTHUBHOCTU (PEPMEHTOB B CHCTeMe aHTUOKCHUIAHTHOI 3a-
mutel u cocrosume HAJIH + H'-merreMorsao0umHpenyKTa3HONU CHUCTEMBI reMOTJIOOWHA B
KpPOBU IAI[MEHTOB, OOJBHBIX PAKOM JIETKHX. B pesysbTare IpPOBeAEHHBLIX HCCJEIOBAHUMN
YCTaHOBJIEHO, UTO HAOJIIOLAIOTCA CYIIeCTBEHHBIE N3BMEHEHU KaK [0, TaK U IOCJE JIEUeHUA Y
MaIeHTOB ¢ HOBOOOPA30BAHUSAMU B JIETKUX. B 4aCTHOCTH, YCTAHOBJIEHO, UTO II0 CPABHEHUIO
C KOHTPOJILHO¥ TIPyINoii (JOHOPHI) HAOJIOAAeTCs CYI[eCTBEeHHBIN POCT KOHIEHTPAIIUU MaJio-
HOBOro auajbieruna B 1,48 pasa y malnueHTOB, OOJBHBIX PAKOM JIETKUX, C IIOCTEIIEHHBIM
YMeHBIIIeHEeM B II0CJIEeONepaIrnoHHbIi mepuoh. Ilogo6HbIe M3MeHeHUsA HaOJII0JAa0TCA U B
ciyJyae ¢ M3MEHEHUIMHU KOHIEHTPAIMN HUTPUT-aHUOHA, I'Jle OHa IoBbIeHa B 1,68 pasa
IO CPAaBHEHUIO C KOHTPOJEeM. BeposaTHO, 9TO CBABAaHO ¢ 00pa30BaHMEM IIPOMENKYTOUHOTO
CoeIMHEeHUS TEePOKCUHUTPUTA.

Bouiy ycTaHOBIEHBI ¥ M3MEHEHWS AKTUBHOCTM TAKUX SH3MMOB, KaK IIyTaTUOHPEIYKTa-
3a ¥ TJIYTATHOHIIEPOKCHIAa3a. B UacTHOCTU, y MAIIMEHTOB aKTUBHOCTH TIJIyTATHOHPEIYKTA3bl
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BO3pacTajia B 5 pa3 II0 CPaBHEHUIO C KOHTPOJIFHOM rpynmoil. OHA IIOCTEIIEHHO CHMIKAIACh B
TIOCJIEOIIePAITMOHHBIN IIEPUOJ, XOTA Jake Ha 21-e CyTKM He AOCTHUrajia HOPMBI 1 ObLia B 2,22
pasa BbIllle, YeM B KOHTPOJBHOU Trpymme. AKTUBHOCTH INIyTATHOHIIEPOKCHUIA3LI YMEHbIIAIACH
B 3,43 pasa y IaIleHTOB B [IOOIIEPAIIMOHHBINA IIepPHOJ II0 CPaBHEHUIO C KOHTpoJieM. B mociie-
OIIEePAIlMOHHBIN TTePUOJ aKTUBHOCTH 9TOTO 9H3WMMa IIOCTEIIEHHO BO3pacrajia, TeM He MeHee, He
JocTurajia KOHTPOJIbHBIX 3HaueHMi. [losryueHHBIE PE3yJIbTaThl CBUAETEILCTBYIOT, UTO CHCTEMA
AHTUOKCUJAHTHOM 3aIlIUTHI, B YACTHOCTHU, €€ ITyTaTUOHOBOE 3BEHO, M3MEHSET CBOI0 aKTUBHOCTD,
KOTOpas, BEPOSITHO, CBSI3aHA C POCTOM IIPOAYKTOB IEPEKMCHOIO OKUCJIECHUS JIMIINIOB.

Brl1o m3yueHO mM3MeHeHUe aKTHMBHOCTH Takoro ¢gepmenra, kak HAJIH + H*-merremo-
TJIOOMHPEIYKTAa3bl SPUTPOIUTOB. B pesyabTaTe IpOBeeHHBIX MCCIeIOBAHUIN HAOJII0IaI0Ch
yMeHbIIIeHe aKTUBHOCTH (hepMeHTa B 2,24 pasa 0 CPaBHEHUIO C AaKTUBHOCTHIO B KOHTPOJIb-
HOMU rpynme. B manbHeiimeM, mocjie XUPYPTUUECKOTO JeUeHNUs, HAaOMI0AaJI0Ch IOCTEIIEHHOe
TIOBHIIIEHVE aKTUBHOCTH 9TOTO 9H3uMa. [[oTyuyeHHBIe Pe3yIbTAThI CBUAETEIbCTBYIOT, UTO IO
omepanuy y G0JIBHBIX TOU IPyHIIbl Habmonanocs cHukeHne aktuBHoctTu HATH + H'-met-
reMoOrJIO0MHPEeAYyKTas3bl, 4TO, BOBMOKHO, CBSIBAHO CO CHUIKeHmeM KoHueHTpanuu HAJIH+.

Taxum o6pa3oM, B pe3yJbTaTe MPOBEEHHBIX MCCJIeIOBaHUI HaOII0aeTcs HAKOILIeHUe
MIPOAYKTOB MEPEKUCHOTO OKUCJIEHUSA JUIUAOB B CBIBOPOTKE KPOBU, a TaKKe POCT MHTEHCUB-
HOCTHU IIPOIIECCOB, KOTODHIE IMPUBOAAT K MX 00Pa30BAHUIO, CHUKEHUE aKTUBHOCTU aHTUOK-
CUIAHTHBIX 5H3UMOB u akTuBHOCcTH HAJITH + H'-mMeTreMorso6uHpenIyKTa3bl 9PUTPOIUITOB,
YTO IPUBOAUT K YXYAIIEHUIO KUCJIOPOACBASLIBAIOINX M KUCJIOPOATPAHCIOPTUPYIOMINX
BO3MOJKHOCTEH CHCTeMbl. B pesyibraTe M3MEHEHUS 9TUX IIAapaMeTPOB (POPMUDPYIOTCS IIa-
TOTeHeTUYeCKHe CTal[MOHAPHBIE COCTOSHUSA Heclelnu(GUUYHON aJalTHBHON KOMIIEHCAIIWH,
KOTOpBIE B IIEJIOM NPUBOAAT K CHIKEHHUI0 (DYHKIIMOHAJBHOM CIOCOOHOCTHU SPUTPOITUTOR.

KaroueBsie cioBa: KpoBb, remoryiobun, HAJTH+H'-meTremMmorio6uHpenyKTasa, IayTaTu-
OHIIEPOKCHUAa3a, IIYTAaTHOHPEeAYKTa3a, MEePEKNCHOe OKUCJIEHVEe JINIUI0B.

CHANGES IN THE ACTIVITY OF ENZYMES IN THE SYSTEM OF
ANTIOXIDANT PROTECTION AND THE STATE OF NADH + H*-
METHEMOGLOBIN REDUCTASE SYSTEM OF HEMOGLOBIN IN THE
BLOOD OF PATIENTS WITH LUNG CANCER

Yu. FEDEVYCH
Danylo Halytsky Lviv National Medical University

Changes in the activity of enzymes in the system of antioxidant protection and the
state of NADH + H"-methemoglobin reductase system of hemoglobin in the blood of pa-
tients with lung cancer were investigated. In the result of investigation it was established
that significant changes are observed both before and after the treatment of patients
with neoplasms in the lungs. In particular, it was found that in comparison with the
control group (donors) a significant increase in the concentration of malonic dialdehyde
by 1,48 times was observed in the patients with lung cancer. In the postoperative period
it has gradually decreased. Similar alterations are observed in the case of changes in the
concentration of the nitrite anion, which it is by 1,68 times bigger in comparison with
the control group. Most likely it is connected with the formation of a high reactivity
intermediate compound of peroxynitrite.

The changes in the activity of such enzymes as glutathione reductase and glutathione
peroxidase have also been established. Thus, the activity of glutathione reductase in the
patients increased by 5 times in comparison with the control group. It has gradually
decreased in the postoperative period, although even on the 21 day it did not return
to norm and exceeded the measure in the control group by 2,22 times. In the preopera-
tive period the activity of glutathione peroxidase in patients decreased by 3,43 times
in comparison with the control group. In the postoperative period the activity of this
enzyme has gradually increased, but has not reached the control value. The obtained
results are indicative of the fact that the system of antioxidant protection, especially
its glutathione component, changes its activity, which is most likely connected with the
growth of products of lipid peroxygenation.

During the investigation of the state of oxidation-reduction reactions in both donors
and patients with lung cancer the changes in the activity of such an important enzyme as
erythrocyte NADH + H"-methemoglobin reductase were researched. This enzyme performs
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the function of recovering hemoglobin from its met-form. Functional activity of this
enzyme accounts for almost 80% of reduced hemoglobin. In the result of the conducted
investigation it was observed that the activity of the enzyme decreased by 2,24 times in
comparison with the activity in the control group. At a later stage, after the operative
intervention, the activity of this enzyme has gradually increased. Therefore, these results
indicate that before the operation the activity of NADH + H"-methemoglobin reductase
in the patients decreased, which is obviously attributable to the reduction of NADH +.
At a later stage, in the postoperative period, the level of activity is gradually increasing,
which is obviously attributable to the increase in recovered coenzymes. On the whole,
decrease in activity of this enzyme can cause the accumulation of methemoglobin, which,
in its turn, leads to the development of hypoxia and intoxication.

The obtained results are indicative of the accumulation of products of lipid peroxi-
dation in the blood serum, as well as of the increase of intensity of the processes that
lead to their formation, and decrease in activity of antioxidant enzymes and activity of
erythrocyte NADH + H'-methemoglobin reductase, which causes deterioration of oxygen-
binding and oxygen-carrying capacities of the system.

In the result of changes in these factors, pathogenetic steady states of nonspecific
adaptive compensation are formed, which leads to the decrease in functional capacity of
erythrocytes. The obtained results can be used for the purpose of an objective assess-
ment of structural and functional state of oxygen-binding capacities of hemoglobin and
erythrocytes in patients under conditions of pathologies accompanied by the development
of hypoxic states, destructive diseases, and intoxication.

Key words: blood, hemoglobin, NADH + H*-methemoglobinreductase, glutathionep-
eroxidase, glutathione reductase, lipid peroxidation.



