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Summary

COMBINED EFFECTS OF QUERCETIN AND MODULATORS OF REDOX SENSITIVE FACTORS ON THE INDICATORS OF
SYSTEMIC INFLAMMATORY RESPONSE, CARBOHYDRATE AND LIPID METABOLISM IN RATS EXPOSED TO
INTRAPERITONEAL AND INTRAGINGIVAL ADMINISTRATION OF SALMONELLA TYPHI LIPOPOLYSACCHARIDE

Yelins’ka A.M., Kostenko V.O.
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The experiment on 70 white rats was designed to investigate the effects of a water-soluble form of quercetin
and modulators of AP-1 and Nrf2 transcription factors on the blood indicators of the systemic inflammatory re-
sponse (SIR), and carbohydrate and lipid metabolism under the conditions of intraperitoneal and intra-gingival
administration of S. typhi lipopolysaccharide (LPS). The animals were divided into 7 groups: the 1st group con-
sisted of intact rats; the 2nd group included animals exposed to combined systemic and local administration of
LPS - pyrogenal; the 3rd, 4th and 5th groups included the animals who were respectively injected with water-
soluble complex of quercetin and polyvinylpyrrolidone (corvitin) in a dose of 100 mg/kg (10 mg/kg in terms of
quercetin), an inhibitor of activation of AP-1 SR 11302 (in a dose of 1 mg / kg) and Keap1 / Nrf2 / antioxidant-
responsive element (ARE) signaling pathway inducer epigallocatechin-3-gallate (EGCG, in a dose of 21.1 mg /
kg) 3 times a week, starting on the 30" day since the experiment modeling. The 6th and 7th groups of the rats
were subjected to combined effects of quercetin + SR 11302 and quercetin + EGCG, respectively. The study
has demonstrated the combination of quercetin and SR 11302, or EGCG, in systemic and local administration
of S. typhi lipopolysaccharide more effectively prevents the production of ceruloplasmin, a SIR marker, by-
products of lipid peroxidation in rats’ blood, as well as increases its antioxidant potential compared to the sepa-
rate application of these drugs. The combination of quercetin and SR 11302, or EGCG, under the experimental
conditions has been found out to more effectively correct carbohydrate metabolism disorders (hyperinsuline-
mia, insulin resistance) than this occurs under separate usage of the agents, but does not reveal significant
synergism in the correction of dyslipoproteinemia.
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AKTMBHICTb B KPOBI ®EPMEHTIB AHTUOKCUAAHTHOI'O 3AXUCTY
SAK MAPKEP HE®POINPOTEKTOPHOI AII HATPIEBOI COJII
noni-(2,5-AUrifPOKCU®EHINIEH)-4-TIOCYJ/Ib®OKUCIIOTH

XapKiBCbKMN HaUioHaNbHUN Megu4HUI YHIBEpCUTET, M. XapKiB

B cmammi HasedeHO su3sHa4YeHHs1 akmugHOCMI 8 Kposi hepMeHmie kamarna3su ma cyrnepokcudducMmymasu sK
mapkepie  HegbporipomekmopHoi  Oif  npenapamy  Hampiegoi  coni  noni-(2,5-0u2idpoKcucbeHineH)-4-
miocynbghoKuCIOMU 8 yMogax emusieHa/IuKoIe8o2o U 2/1iyeporiogoe0 20cmpoa0 MOWKOKEHHST HUPOK ma
2eHmamiyuHosoi Hegbporniamii. B docnidxeHHi sukopucmosysanu 96 6inux cmamego3pinux 6e3rnopodHUX He-
niHiGHUX wypie macoro 180-200 2. Modesni namorsioaii HUPOK y wypie eidmeoproganu 32i0H0 3 MemoOUYHUMU
pexkomeHOauyigmu MO3 YkpaiHu. BusHa4eHHs akmusHOCMI 8 Kpoei cyrnepokcudducmymasu ma Kamarna3su 8u-
3Hayvasnu criekmpoghomomMempu4yHo cmaHOapmHuMu Mmemodamu. BcmaHoeneHo, wo 8 namozeHesi emureHe-
JIUKO/1€8020 Ui 2/1i4epOI08020 20CMPO20 NMOUWKODXKEHHSI HUPOK ma 2eHmamiyuHo80oI Heghpornamii epae 3HaqHy
posib okcuGamusHUl cmpec, rpo SKkul cgiddame AoCMO8IpHI 3MIHU 8 cucmemi aHmMUoKcUudaHmMHOo20 3axucmy
— MPUHIHEHHST aKmuBHOCMI KITro4Ho8UX chepMeHmie cyrepokcudducMymasu ma kamanasu. BcmaHogneHo, wo
8 ymMogax 20Ccmpo20 MoWwKoO)eHHs1 docnidHull npernapam Hampiesa cinb rosi-(2,5-0ieidpokcicheHi-reH)-4-
miocynegoKucIomu Kpauwje 3a pociuHHUL fikapcebKul 3acié xoghimorn 3 HeghporpomekmopHor Jieto ma Ha
pigHi aHmuainokcaHma mekcudosna U aHmuokcudaHma miompua3sosiHa cripuse akmusauii pobomu hepmeH-
mie aHmMuokcuGaHmMHoO20 3axucmy cyrnepokcudducMmymasu ma kamanasu. Omxe, cynepokcudducmymasa ma
Kamarsiaza MOXymb Crly2ysamu Mapkepamu HegpornpomekmopHoi Oii npenapamy Hampiega cinb norsi-(2,5-
OieidpokcigheHi-reH)-4-miocynbghokucriomu. Takox, HasedeHe sulie c8id4umb, WO Hampiesa cinb nosi-(2,5-
OieidpoKcitheHi-reH)-4-miocyrnbgho Kuciomu rnposiensodu aHmuzinoKkcaHmHi, aHmuokcudaHmHi, yumornpome-
KMOPHI enacmueocmi € nepcriekmusHUM 07151 JTiKy8aHHS 3aX80pH08aHb HUPOK.

Kntouosi cnoea: HaTpieBa cinb noni-(2,5-airiapokcideHi-neH)-4-TiocynbMOKUCNOTH, HUPKK, HEPOMPOTEKLIISi, aHTUOKCUAAHTHUI 3aXMCT,
cynepokcuaaucmyTasa, katanasa, aHTMoKCUaaHTHa Jis.

HocnidxeHHs nposedeHi 8 pamkax HOP Xapkigcbko20o HauioHanbHO020 MeOu4YHo20 yHieepcumemy «ExkcriepumeHmarsnsHe obrpyHmy-

BaHHS1 HeGhpONPOMEKMOPHUX erracmusocmell flikapcbkux 3acobig crneyugiyHol ma HecrnieyughiyHoT 8if npu namosnoeii HUpok» (Ne dep-
Xxpeecmpauii 0115U000234)

ocTpe nowkomxeHHss Hupok (IMH) € nowwupe- nauieHTiB i 4o 60% nauieHTiB, WO HaaxoaaTb y BiA-
HAM KMiHIYHUM CUHOPOMOM, AKWMI MOB’A3aHUA 3 Nig- AineHHs iHTeHcmBHOI Tepanii [1]. 3a ouiHkamu, no-
BULLEHOIO 3aXBOPIOBAHICTIO i CMEepTHICTIO Ta 3adi- wupeHictb MIH cknagae 6nusbko 20-200 xBOpMX
nae npmbnusHo Big 5% [o 10% rocnitanisoBaHUX Ha MINbMOH YOMOBIK Yy BCbOMY CBiTi Ta GnvM3bko 2
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MifNbNOHIB OCI6 Y BCbOMY CBiTi nomupatoTb Big 'MH
LopivHO [2]. FocTpe NOLWKOAXEHHA HUPOK LUBUAOKO
Nporpecye i xapakTepudyeTbCsi BTPATOK OYHKLT
HWUPOK, O NPU3BOAMUTL A0 HAaKOMUYEHHS B KPOBi TO-
KCMYHUX KiHUEBUX MPOAYKTIB a30TUCTOrO OOMiHY
KpeaTuHiHy i ce4voBuHU. [MpokcMManbHi kaHarbLi
HUPOK MICTATb BENWKY KiNbKiCTb MITOXOHAPIN, He-
00XigHUX Onsi eHeproeMHoro npotecy peabcopbuii
BOAM i PO3YMHEHUX peyvoBuH. MiToxoHapil € Hanbi-
NbWMMK NpoayLeHTaMu KUCHEBUX paaukanis, ki, B
CBOI Yepry, NiaBULLYIOTb YYTNIMBICTb HUPOK A0 MO-
LUKOPKEHb, BUKITUKAHUX OKUCMOBaNbHUM CTPECOM.
BinbHi pagukanu, wo yTteoptooTeca npu MH, mo-
XyTb [0OAATKOBO MOCWUNIOBATK FIMOKCIO Ta ilIeMito
He TiNbKMU B HUPKaX, a i B iHLWNX XXUTTEBO BaXNUBMX
opraHax i cucTemax, BUKIMKa4YM CepLeBo-
CYOWMHHI, HEBPOSOriYHi Ta iHWI ycknagHeHHs [1, 2] .

Bci eTanu peakuin yTBOpeHHS BibHWX paguka-
NiB KOHTPOSIOE | ranbMy€ aHTUOKCMAaHTHa cucTema
3aXMCTy oOpraHiamy, (YyHKLiOHanbHy OCHOBY SKOI
dopmye rnyTaTioH i pepMeHTH, Taki AK KaTanasa,
cynepokcuagaucmyTasa Ta iHWi, Wo KaTanisylTb
peakuii 3BOPOTHOro NepeTBOPEHHSA (OKMCHEHHS <>
BIOHOBMEHHS) Ta MPSMOro pyMHyBaHHSA MNepoKcua-
HWUX CMOMYK B opraHiami niogunHu i TBapuH [3, 4, 5).

CynepokcngamcmyTtasa € OCHOBHUM i3 oepMeH-
TiB @HTMpPaOMKanNbHOrO 3axXMCTy aepobOHUX OpraHis-
MiB, KaTanisye peakuilo gucMmyTauii cynepoKCUaHmx
pagvkanis 3 yTBOPEHHSIM NepekUcy BOAHIO i KUCHIO,
i TAKUM YMHOM MiATPUMYE Ta KOHTPOMIOE pPiBEHb Bi-
NbHUX pagukarniB i KUCHEBUIN rOMeOoCcTa3 opraHiamy
[3, 4, 5, 6]. Perynsauia aktmsHocTti CO[l 3gincHio-
€TbCHA 3a MPUHLMNOM 3BOPOTHOrO 3B'A3KY: HaONWLL-
koBa npoaykuis H,O, npussoantb A0 MPUTHIYEHHS
aktnBHocti CO[l, aka € meTanonpoTeiHoM i Mic-
TUTBCA SIK BHYTPILUHBOKMNITUHHO, TaK i B MKKMITUH-
HOMY NPOCTOpPi TKaHWH i BionoriyHnx pigmHax (nna-
3Ma, nimda, cuHoBianbHa piguHa). Y KniTMHax KpoBi
akTnBHicTb CO[l 3HMXKYETLCA B Takin NocnigoBHOC-
Ti: TpoMOOUUTU, epuTpounTU, RiMoUUTK, rpaHy-
nouutun. CynepokcugaucmyTtasa YChilHO AeakTu-
BY€E OAVH 3 HanHebe3neyHiWunx Anga KniTUH TOKCUHIB
— aktuBHi dopmn kuchHio (APK). lMicna posnagy
A®K yTBOPIOIOTLCA NEPEKUC BOOHIO, AKMN 30aTHUN
nowkogmtn monekynu CO[, 3 uiei npuumHn CO[L,
3aBxXau (PYHKUIOHye pa3oMm i3 katanasow. Katana-
32 AO0CUTb LUBWMAOKO PO3LENSIoE LWKANUBAA ANs
CO[] nepek1c Ha BOAY i KMCEHb Ta 3axuLiae opra-
Hi3M BiJ, BMCOKOTOKCUYHUX KUCHEBUX pagukanis [3,
4,5, 6].

Katanasa € (bepMeHTOM 3 Kracy okcupeaykras
Ta KaTanisye po3knagaHHa akTUBHOI (OOPMU KUCHIO
— nepek1cy BOAHIO 0 BoAM i kKUcHIO [3, 4, 5, 6]. o
aKTMBHOIO LIEHTPY KaTarnasu BXOAUTb TpuBaneHTHe
3aniso, npotonopdipuH, ski B3aemodiloTb 3 nepe-
KMCOM BOAHIO 3a kaTanasHum, abo 3a nepokcmaas-
HAM MEXaHi3MOM, 3arnexHO Bif KOHLUeHTpaLii cyb-
cTpaty. EH3MM, nokanisoBaHuin nepeBaxkHO B Nepo-
Kcucomax KniTuH. Benuka monekynspHa maca eH-
3UMYy MepeLLKoaXae Noro NPOHUKHEHHIO Yepes Kni-
TUHHY MeMbpaHy. KaTaniTuyHa WBKAKiCTb KaTana-
31 JocuTb BUCOKa i cknagae npubnusHo 45 Twuc.
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monekyn H,O, 3a cekyHay [3, 4, 5, 6].

Omke, MOTEHUiMHWMI npenapaT AnS NikyBaHHA
FOCTPOro MOLUKOAXEHHA HWPOK B MexaHi3mi CBOEI
HecbponpoTeKkuii nopsia 3 aHTUMNOKCUYHOK, MEM-
GpaHocTabinisytoyoto, NpoTusananbHOK AisMu Mo-
BMHEH MaTW aHTMOKCWOAHTHY Cckrnagosy. Tomy
npeacTaBnsge iHTepec aHTUrnoKcaHT noni-(2,5-
aurigpokcudeHineH)-4-tiocynedokucnotn  (MNAOT-
Na), Wo mae ekcrnepumeHTanbHO oBeAeHy Hed-
ponpoTeKTOpHY aito [7, 8].

AHanisyoun BULLIEBMKNAOEHE MW LOiAWNN BU-
CHOBKY, LLIO aKTUBHICTb B KPOBi KNHOYOBUX hepMeH-
TiB aHTMOKCcMAaHTHoro 3axucty CO[l Ta katanasu
MOXYTb CRnyryBatu Mapkepamu HedpornpoTekTop-
HOI AiT nikapcbkux 3acobiB, B TOMY YUCHi i NOTEH-
uiiHoro — MAT-Na, npu nikysaHHi MH.

MeTta po6oTu

OOGrpyHTYBaTN BU3HAYEHHS aKTUBHOCTI B KPOBI
hEPMEHTIB aHTUOKCUAAHTHOro 3axMCTy KaTanasu Ta
cynepokcugaucMyTasu K MapkepiB HedponpoTek-
TOPHOI Aii aHTWrinokcaHTa Hatpiesoi coni noni-(2,5-
aurigpokcudeHrineH)-4-tiocynbdoKUcnoTn B ymoBax
€TUIMEHITMKONEBOro M rMiLeporioBoro rocTporo no-
LLIKOXEHHSI HPOK Ta reHTaMiLMHOBOI Hedponari.

Matepianu Ta meToau AocnimKeHHsA

B pocnigxeHHi BukopuctoByBanu 96 6invx cra-
TeBO3pinuMx 6e3nopogHuX HeniHinHMX LWwypiB 060X
ctaten macoto Tina 180-200 r. EkcnepmmeHTn npo-
BefeHi B nabopatopil kadenpun capmakonorii Ta
mMeguyHoi peuentypu XHMY, nig yac sakux TBapuHm
3HaxoOounNUcA B CTaHOAPTHUX CaHITapHUX YMOBaXx
npu t°19-24°C, BonorocTi He Ginblue 50%, npupoa-
HOMY CBITNIOBOMY peXuMi “OeHb-Hi4Y”, Ha 36anaHco-
BaHOMY Xap4yOBOMY paLioHi 3 BiflbHUM 4OCTYNOM A0
Boan [9]. JocnigpxkeHHA npoBefeHi 3 A0TPMMaHHAM
npaBun rymaHHOro NOBOMXKEHHS 3 TBapuvHamu 3rig-
HOo po [upektme €C 86/609 €€C (Strasbourg,
1986) Ta 2010/63/EU [10, 11].

Mogeni natonorii HUpoK y nabopaTopHux TBa-
pVH BiATBOPKOBANM 3ri4HO 3 METOAUYHUMU pPEKOME-
HAauigamn MOS Ykpainm [12]. TeapuHu 6ynun pos-
noAinexi Ha 16 rpyn (No 5 rpyn Ha KOXHY MoZenb i
OfHa iHTaKTHa rpyna) no 6 wypie B rpyni: TBApUHU
gocnigHux, pedepeHTHNUX Ta rpyn KOHTPOrbHOI na-
Tonorii (1) oTpumyBanu BigNOBIAHWUA HEPPOTOKCUH.
B koXHin mogeni ansa nikyBaHHA rpynu LwypiB oTpu-
MyBanu: gocnigHi (2) — MAT-Na, pedepeHTHI — me-
kengon (3), xoduton (4) n TiotpnasoniH (5). Micnsa
3aBEPLUEHHS TEPMiHY eKCrepuMEHTY TBapyH BUBO-
aunu 3 gocnigy 3rigHo 3 npuHUMnamMu GioeTuky,
36upanu kpos Ans GioxiMivHUX gocnigxeHs [12].

CTaH aHTMKCMOAHTHOrO 3axMCTy Y LUypiB Ha Thi
natonorii Ta nig snnusom MNMAT-Na n pedepeHTHMX
npenaparTiB OUiHIOBanNu 3a akTUBHICTIO B KPOBi he-
pmeHTiB cynepokcuagancmyTtasm (CO[) Ta katanasu
(KT) [13]. BusHayeHHs1 akTMBHOCTI Cynepokcuaguc-
MyTasun B epuTpoumuTax MpPOBOAUMMU CheKkTpodoTo-
METPUYHUM METOAOM Ta BuUpaxann B YMOBHUX
oavHuusx (ym.on). AktmeHictb KT BusHadvanu Ta-
KOX CrnekTpoOTOMETPUYHO, 3a 3OaTHICTI0O Moni6-
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AaTy aMmoHil0 YTBOpIOBATM 3 MEPOKCUAOM BOAHIO
CTiiKM 3abapBrneHUin KOMMNIEKC, Ta Bupaxanu B
Mkmonb H,O,/ xBxn [13].

Lindpoeunn matepian o06pobneHo 3aranbHo-
NPUAHATUM B MeaMKO-BioNoriYHNX [OCRigXKEHHAX
METOOOM BapiaujiiHOI CTaTUCTUKM 3a [OMOMOroH
KoMm'loTepHoI nporpamu «Statistica 6,0», ons oujix-
KW BiporigHoOCTi ogepxaHux pesynbTaTtie P Bukopu-
cTaHo kputepin t CTbiogeHTa i3 3HadYeHHaAM p<0,05
[14] .

Pe3ynbTaTti Ta ix o6roBopeHHs

Pe3ynbtaTn gocnigkeHHsi, HaBegeHi B Tabnu-
usax 1 Ta 2, NokasyTb, L0 B yMOBaX e€TUINEHITNKO-
NeBoro M rniLepornoBoro rocTporo MOLUKOLKEHHS
HUPOK Ta reHTamiluMHOBOI HedyponarTii cnocrepira-
nuca AOCTOBIPHI BIAHOCHO iHTaKTHWUX TBapwH Bid-
MIHHOCTI 3Ha4eHb akTuBHOCTI dpepmenTiB CO[ Ta
KaTanasu B KpoBi WypiB (Tabn.1 Ta 2), wo BKasye
Ha NOPYLUEHHS aHTUOKCUOAHTHOrO 3aXuUCTy.

Tabnuuys 1

Bnnue MNAT-Na ma pecpepeHm-npenapamie Ha akmusHicms CO/L (ym.00/mrn) y kposi wypie 3a ymos MIH (Mtm, n = 6)

Mogens MH ETtuneHrnikonesa [Miueponosa [eHTamiymHoBa
pynn
IHTaKTHWI KOHTPOIb 98,36+5,96
KoHTponb (IMH) (1) 61,58+5,64* 56,64+6,12* 67,32+6,90*
MH+MNAT-Na (2) 82,3614,98*/** 89,6845,64** 84,4446,12%/**
"MH+mekcnagon (3) 79,9245,06*/** 84,24+4,86*/** 80,9645,88/**
"MH+xodiTon (4) 70,32+4,86 72,42+4,38*/** 76,3415,24*/**
[TH+ TioTpiasoniH (5) 78,7845,18*/** 86,5615,14*/** 81,5614,56*/**
Tabnuys 2
Bninue N T-Na ma pegepeHm-npenapamie Ha akmusHicmb kamanasu
(mkmonb H;O4/ xexs1) y nnasmi kposi wypie 3a ymos TIH (M+m, n = 6)
Mogens I'MIH | ETuneHrnikonesa [Miueponosa [eHTamiynHoBa
pynn
IHTaKTHWI KOHTPOIb 31,92+0,18
KoHTponb (IMH) (1) 26,12+0,14* 25,78+0,22* 26,2610,12*

TMH+MOT-Na (2) 29,72+0,18*/**

29,94+0,16* 28,44+0,16*/*

"MH+mekcugon (3) 28,84+0,14%/**

29,22+0,22* 28,62+0,16*/**

'MH+xodpiton (4) 27,28+0,16*/**

26,96+0,26%/** 27,36+0,14*/*

"MH+TioTpiasoniH (5) 29,68+0,16*/**

28,92+0,24* 28,36+0,18*/**

lMpumimka: 1. * - gi0xuneHHs1 nokasHuka 00CMO8IPHO 8IOHOCHO iHMaKmHoeo KoHmporno, p<0,05. 2. ** - gidxuneHHs1 nokazHuka 0ocmo-

8ipHO 8iOHocHO koHmporo (ITTH), p<0,05.

Tak, eTuneHrnikone BUKMUKAE OOCTOBIpHE BiA-
HOCHO IHTaKTHOIO KOHTPOSO 3HWKEHHSI B KPOBi ak-
TuBHocTi CO[ y 1,60 pasu (tabn. 1) Ta kaTanasu —
y 1,22 pasu (tabn. 2). Miyepon cnpusie JocToBip-
HOMY BiAHOCHO iHTaKTHOMO KOHTPOMIO 3HWKEHHIO B
kpoBi aktmeHocTi CO[ — y 1,74 pasu (Tabn. 1), ka-
Tanasu —y 1,24 pasu (tabn. 2). leHTamiymH gocTo-
BiPHO BiJHOCHO Fpynu iHTaKkTHOrO KOHTPOSO NPOBO-
KY€ 3HWXEHHS aKkTUBHOCTI (DepMeHTIB aHTuokcuaa-
HTHoro 3axucty CO[l —y 1,46 pasu (Tabn. 1) Ta ka-
Tanasun —y 1,21 pasu (tabn. 2). Li pesynbtatu nig-
TBEPAXYIOTb AaHi niTepaTypy nNpo yyacTb B narto-
reHesi rocTporo NOLKOOKEHHS HUPOK OKCMOATUBHO-
ro cTpecy, BHacrigoK SKOro YTBOPHOOTHCA aKTUBHI
hOpMU KUCHIO, MEpPEeKUCc BOOHIO 30Kpema, Lo Mo-
LUKOMKYIOTb MeMOpaHn HedhpoHiB Ta NOrNmnonioTbL
Hacnigky iwemii Ta rinokcii [2].

3acTocyBaHHSA B yMOBax €TWUMNEHITIMKONEBOro M
rMiLeponoBoro rocTporo MOLIKOMKEHHS HUPOK Ta
reHTamiumMHoBoi HedpponarTii aHTurinokcaHTis MOT-
Na Ta mekcuMaony BiOHOBMOE CTaH aHTMOKCUAAHT-
HOro 3axuCTy opraHiaMy AOCRiAHMX LWYpiB, NPO WO
CBigYMTb NiABULLEHHS akTUBHOCTI dhepmeHTiB CO/
Ta kaTtanasu B KpoBi (Tabn. 1-2).

Tak, aHTuokcugaHtHa gia MNAOT-Na nposiBunaca
OOCTOBIpHUM BigHOCHO KoHTpornto ([MIH) 3pocTaH-
HSAM B KpoBi akTmBHOCTI chepmeHTiB CO[ Ta kaTa-
nasv B yMOBaXx rOCTPOro NOLUKOAXEHHSA HUPOK, BU-
KnukaHoro etunexrnikonem — B 1,34 pasu (tabn. 1)
Ta 1,14 pasu (Tabn. 2) BignosigHo, rniueponomMm — B
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1,58 pasu (Tabn. 1) Ta 1,16 pasu (Tabn. 2) BianoBi-
OHO, reHTamiuMHoBOl HecdpponaTtii — B 1,53 pasun
(tabn.1) Ta 1,12 pasu (Tabn. 2) BignosigHo.

Takox nogidHy go MNAOT-Na 3HauyLy aHTUOKCK-
OaHTHY aKTUBHICTb MPOSIBUB PedepPEeHCHUN aHTUri-
MOKCaHT MeKCMAorn, ska Bigbusanacb y AOCTOBIp-
HOMY B MOPIBHsIHHI 3 koHTponeM ([MTH) 36inbLueHHi
B KpoBi aktuBHOCTI ¢hepmeHTiB CO[] Ta katanasu
Npyu FOCTPOMY MOLUKOAKEHHI HUPOK, BUKIMKAHOIrO
etuneHrnikonem — B 1,29 pasu (tabn. 1) ta 1,10
pa3u (Tabn. 2) BignosigHo, rniueponom — B 1,49
pa3u (Tabn. 1) ta 1,13 pasu (Tabn. 2) BigNOBIgHO,
npu reHtTamiumHoBin HedpponaTtii — B 1,20 pasu
(tabn. 1) Ta 1,10 pasu (Tabn. 2) BignoBigHoO.

PedepeHcHuin pocninHHuin npenapat xodiTon, 3
HedPONPOTEKTOPHUMIN BRAcTMBOCTAMM, 3a BUpa-
XKEHICTIO aHTMOKCMOAHTHOI il Aewo nocTynascs
aHTurinokcaHtam MNAOT-Na ta mekcugony, Tomy WO
cnabkiwe B NopiBHAHHI 3 kKoHTponewm ([MH) sigHoB-
NioBaB aKTUBHICTb PepMeHTIB B yMOBax rOCTPOro
MOLUKOAXEHHS HWUPOK, BWKITMKAHOTO eTUMEHTNiKo-
nem — B 1,14 pasu (tabn. 1) Ta 1,05 pasu (tabn. 2)
BignoeigHo, rniueponom — B 1,28 pasun (tabn. 1) Ta
1,05 pasu (tabn .2) BignosigHO, reHTamiuMHOBOI
HecpponarTii — B 1,28 pasu (tabn. 1) Tay 1,05 pasu
(Tabn. 2) signosigHo.

MpenapaT NOpPiBHAHHA TiOTpUasoniH, AK i gocni-
aHun npenapat MNAOT-Na Ta pedepeHc-npenapaTt
MeKCWAOoM, NPOSBMB NOTY>KHY aHTUOKCUOAHTHY 4ito.
Ha ue Bkasye BiporigHe BigHocHO koHTposnto (I'TTH)
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Pedepar
AKTVUBHOCTb B KPOBW ®EPMEHTOB AHTUOKCUOAHTHOW 3ALINTLI KAK MAPKEP HE®POMPOTEKTOPHOIO IENCTBUSA
HATPUEBOW CONN NONMW-(2,5-ANTMOPOKCUGEHUIIEH)-4-TUOCYIbdOKUCNOThI
Epmonetko T.U., Wanosan O.H., Kpueowanka A.B.
KntoueBble croBa: HaTpveBas comnb nonu-(2,5-auruapokcrudeHunen)-4-TnocynboKUCOTbI, MOYKKU, HEPONPOTEKLMS,
aHTUOKCUOAHTHaA 3awuTa, cynepokcmgancmyTasa, Kartanasa, aHTUOKCUAaHTHOe ,U,eI7ICTBI/Ie.

B ctaTbe npuBeaeHbl pe3ynbTaThl ONpeaeneHns akTMBHOCTU B KPOBU (DEPMEHTOB KaTanasbl U Cynepok-
cuagucmyTasbl B Ka4ecTBe MapkepoB He(pOnNpPOTEKTOPHOrO AEWCTBUSA npenapata HaTpMeBOW CONWU nonu-
(2,5-gurngpokcudeHmnneH)-4-TmocynbgOKUCNOTblI B YCIIOBUAX STUSEHITIMKONEBOrO U MMULLEPOSIOBOro OCTPO-
ro nopaxkeHusi NoYeK N reHTaMmunHOBON Hedbponatun. B mnccnegosaHum ncnonb3osanu 96 6enbix 6ecno-
poaHbIX Kpbic maccon 180-200 r. Mogenu naTonornm noYvek y KpbiC BOCNPOU3BOLAMAN B COOTBETCTBUM C Me-
TOAMYECKMMUM pekoMeHaaumsamn MuHucTepcTBa 34paBooxpaHeHnst YKpauHbl. AKTUBHOCTb B KPOBM CYMNEpOK-
cvagucMmyTasbl U Katanasel onpegensny cnekTpooToMeTpruyeckn ctaHgapTHeIMU MeTogamun. YcTaHoBne-
HO, YTO B NaToreHese 3TUNEHITIMKONEBOrO U MULIEPONOBOr0 OCTPOro MOPAXKEHUA MOYEK U FEHTaMULIMHOBOW
HecbponaTun urpaeT 3HaYUTENbHYIO POSib OKCUOATUBHBLIN CTPECC, O KOTOPOM CBUAETENbCTBYIOT AOCTOBEP-
Hble U3MEHEHUSI B CUCTEME aHTMOKCUOAHTHOW 3alUUTbl — YTHETEHWE aKTMBHOCTU (hEPMEHTOB Cynepokcua-
aucmyTasbl U kaTanasbl. B ycrnoBusix OCTpOro nopaxeHus nodek npenapaT HaTpueson conu nonu-(2,5-
aurnapokcndeHnneH)-4-tTmocynboKUCNOoThI, Nydle pedepeHCHOro XxoguTona 1n Ha ypoBHe mMekcugona u
TMOTpMasonmMHa cnocobcTBOBan akTuBauum paboTbl CynepokcuaamcMyTasbl U katanasbl. Mtak, dbepmeHThl
aHTUOKCUOAHTHOM 3alUnTbl CynepoKCMaANCMYTasbl U KaTanasa MOryT CryXuTb Mapkepamun HedponpoTek-
TOPHOro AENCTBUSA npenapata HaTpMeBon conu nonu-(2,5-anrngpokcudeHuneH )-4-TnocynbMoKUCoThl. Ta-
KMM 0BpasoM, HaTpmeBoW conu nonu-(2,5-gurnapokendeHnneH)-4-TuocynbMOKNCNOTbl NPOABAA aHTUMM-
MOKCaHTHbIE, LIUTONPOTEKTOPHbIE, aHTUOKCUAAHTHbIE CBOMCTBA SBNAETCHA NEPCNeKTUBHbIM ASS fievYeHns 3a-
BGoneBaHU NoYexk.
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Summary
ACTIVITY OF ANTIOXIDANT PROTECTION ENZYMES IN BLOOD AS A MARKER OF NEPHROPROTECTIVE EFFECT BY SODIUM
POLY-(2,5-DIHYDROXYPHENYLEN)-4-THIOSULFATE ACID
lermolenko T.I, Shapoval O.M., Krivoshapka, A.V.
Key words: sodium poly-(2,5-dihydroxyphenilen)-4-thiosulfate acid, kidneys, nephroprotection, antioxidant protection, superoxide
dismutase, catalase, antioxidant action.

The article presents the results of assessing the activity of catalase and superoxide dismutase enzymes
in the blood as markers of the nephroprotective effect by sodium poly-(2,5-dihydroxyphenylen)-4-thiosulfate
acid under conditions of ethylene glycol and glycerol acute kidney injury and gentamicin-induced nephropa-
thy. The studies were conducted on 96 white mature, full-grown non-linear rats of both sexes weighting 180-
200 grams. Models of acute kidney pathology in the rats were reproduced in accordance with the methodo-
logical recommendations of the Ministry of Health of Ukraine. Blood activity of superoxide dismutase and
catalase was determined spectrophotometrically with standard methods. It has been established that oxida-
tive stress plays a significant role in the pathogenesis of ethylene glycol and glycerol acute kidney damage
and gentamicin nephropathy, as evidenced by significant changes in the antioxidant defence system, and
namely by inhibition of the activity of superoxide dismutase and catalase enzymes. Under the conditions of
acute kidney injury and nephropathy, the sodium poly-(2,5-dihydroxyphenylen)-4-thiosulfate acid contributed
to the activation of superoxide dismutase and catalase better than reference medicines as plan-based cho-
phytol, and mexidol as antihypoxant and thiotriazoline as antioxydant. Thus, the antioxidant enzymes as su-
peroxide dismutase and catalase can serve as markers of the nephroprotective effect produced by the
preparation of sodium poly-(2,5-dihydroxyphenylen)-4-thiosulfate acid. And therefore, we suggest sodium
poly-(2,5-dihydroxyphenylen)-4-thiosulfate acid exhibiting antihypoxic, cytoprotective, antioxidant properties
is a promising drug for the treatment of acute kidney diseases.
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