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SOME INDICES OF LIPIDS’ PEROXIDATION AND OF GLUTATHIONE SYSTEM IN
CATS UNDER KIDNEYS’ CHRONIC PATHOLOGY

l. V. Chala', V. S. Rusak®
1Zhytomyr National Agroecological University, Zhytomyr, Ukraine
E-mail: innachala312@ukr.net ; v.s.rusak@gmail.com

One of the most spread non-infectious diseases in cats is a group of kidneys’ pathologies, in animals of elder
age group kidneys’ chronic pathologies amount to 30%. The purpose of this research was to study the processes of
lipids’ peroxidation (LP), which are the starting ones in the development of inflammatory processes and of
glutathione, that is the main substrate of an antioxidant system. It is known that LP results in the integrity damage of
fatty acids of cell membranes, of some proteins, that in its turn causes disintegrative processes in enzymes
composition, as well as deterioration of filtration and reabsorption processes in kidneys.
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The research was conducted on 5-8 years old cats, which had kidneys’ chronic pathologies. The haematologic

and biochemical analysis of animals’ blood showed that in cats with kidneys’ chronic pathology was observed the
decrease in hemoglobin concentration, red blood cells amount, and the increase in hematocrit, - the latter is the sign
of dehydration processes. The increase in the total amount of white blood cells and neutrophils, and the decrease in
the amount of lymphocytes were revealed in white blood indices of sick animals.
Kidneys’ chronic pathology causes some changes in the biochemical composition of cats’ blood: it has been
established that the content of crude protein of blood serum increases, that is one more indicator of dehydration. In
addition to that, the concentration of urea and creatinine which are the indicators of kidneys’ functional state
increases as well. A decreased kidneys’ function results in the increase in Calcium excretion as well as in phosphate
retention in blood, which affects the acid-base balance.

The study of the biochemical phenomena which are the basis for kidneys’ chronic pathology, is of great
importance for studying the pathologic process. The lipids’ peroxidation occurs as a result of an increase in reactive
oxygen species, it also results in metabolites accumulation which change both the construction and the functions of
cell’s structural elements. The cats of an experimental group had a little increase in the concentration of lipids’
hydroperoxides, as well as more than 71% increase in final LP product amount — malon-dialdehyde. An inequal
increase in the amount of two LP products was probably caused by a fast hydroperoxides disassimilation and by the
accumulation of a final product — malon- dialdehyde. An inactivation of LP products is implemented by an antioxidant
system. One of the most important substrate of an antioxidant system is glutathione. A renewed glutathione takes
part not only in the processes of antioxidant protection but also in proteins renewal which contain sulphydryl groups
and take part in oxide renewal processes in kidneys. A content of a renewed glutathione fraction in blood of cats with
kidneys’ pathologies decreased as compared to control by 10.5%.

Thus, chronic kidneys’ pathology in cats results in the intensification of the processes of lipids’ peroxidation
and the accumulation of lipids’ hydroperoxides and malon-dialdehyde in blood. At the same time the fraction of a
renewed glutathione decreases. Such changes result in the deterioration of the kidneys’ functional capability, urea,
creatinine and non-organic phosphorus retention, as well as in the increase in Calcium excretion.

Key words: lipids’ peroxidation, glutathione, cats, kidneys’ chronic pathologies.

DESIKI MOKA3HUKV MEPEKUCHOTO OKUCHEHHSI NIMIAIB TA FNYTATIOHOBOI
CUCTEMM Y KILIOK 3A XPOHIYHOI NATONOTIi HUPOK
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Y cmammi posansdaiombcs 3MiHU OKpeMux BiOXiMiYHUX MOKa3HUKI8 Kpoei 3a XPOHIYHOI namonoaii HUpPoOK y
KilLOK, 30Kpema I[HMeHCUBHICMb epeKkUuCHO20 OKUCHEeHHS ninidie ma KoHUueHmpauis ai1ymamioHy Y Kpoei.
BcmanosneHo, wjo y kiwok 3 XIMH 36inbwyembscs emicm 3azaneHozo binka, HeopaaHiyHo20 ¢hocghopy, CceyosUHU,
KpeamuHiHy, 3MeHWYyembCa KOHUeHmpauia Kanbuyjto, 36inbwyembcs  KoHUeHmpaujs npodykmie [1OJI:
eidponepexucie ninidie, modi AK KOHUeHmpaujsa 8idHo8IEHOZ0 anymamioHy Cymme8o 3MeHUYEMbCS.

Knroqoei crioea: nepekucHe OKUCHEHHSA ninidie, enymamioH, KilKU, XpOHiYHa namonoaisi HUpOK.

Beryn KOHLeHTpaLis KpeaTWHIHY y KpoBi Ta apTepianbHWUA
XBopobW HUPOK € OAHWMMW 3 HaWMOLUMPEHILLIWUX THCK [2,5].

naTomnorii Kok, ocobnueo Yy cTapLuiii BIKOBIA rpyni. Bulle HaBeaeHi napameTpu € Haa3BUYaNHO
Tak, 3a gaHuMu gocnigxeHs [2,5], y Kilwok cTaplle 7 UiHHI Ans JiarHOCTWKW, OAHaK ANA XapakTepucTUKu
pokiB YacTka TBapWH 3 JAaHUMW NATOMOrAMM iHTEHCMBHOCTI 3ananbHOro rnpouecy, AWHaMikn 3a
cTaHoBuna 53%. HaivacTiwe  giarHocTyroTbeA npoBefieHHA Tepanii BaXMUBUMW € MONEKynsapHo-
nienoHedpputh, XpoHidHa natonoris Hupok (XMH), GioximiuHi npouecy, Lo nexaTe B OCHOBI NPOTiKaHHS
MonikicTo3 HWpOK, cevokam'siHa xBopoba. [lpuuunH 3ananeHHa. OAHUM 3  MEPBUHHUX peakyin e
BWHUKHEHHA [AaHUX 3axBOpltoBaHb fJocuTb Oarato, nepekucHe okUucHeHHA ninigis (MOJT).
30KpeMa BUKOPUCTaHHS KOPMIB 3 BWMCOKUM BMICTOM JocnigXeHHs  pisHMX  naTomorili  HUPOK
npoTeiHy, BUCXiAHI iHeKUii cedocTaTeBMX LUMSAXIB, nokasanu, LO BCi BOHW MOB'A3aHi 3 YpPaKEHHAM
BKITFOYHO 3 Ta@KMMW MHEKOMOMYHOrO MOXOMAXEHHSA. Ha 6asanbHUX Ta KNiTMHHMX MemBpaH [3]. Ha aymky
LyMKy okpemux pocnigHukis (Finch and other, 2016,) LesKUX aBTOPiB MOPYLUEHHSA CTPyKTypu membpaH, ixX
eanHUMN hakTopamm, aki Oynu igeHTUdiKoBaHI K NMPOHWKHOCTI Ha oHIi apTepianbHOi  rinepTeHsii
TaKi, WO KOPenATUBHO MOB'A3aHi 3 BUHWKHEHHAM npuv3BoAWTb GO 3acTiiHMx aBUWL, Yy HedpoHax,
XPOHIYHOT naTonorii HUPOK, € xBopobu 3ybiB i LWopivHa 3pOCTaHHIO KoarynauiiiHux npoueciB, ayTOOKUCMEHHS
BaKUMHauiqa KiLok [6]. MaTonorii HUPOK Ha NoYaTKoBUX ninigie Ta nosBi MikpoTpombiB, WO y KOMNSEKCI
eTanax MoOXyTb MpoTikaTW 6e3CMMNTOMHO, 0CO6NUBO BMKITMKAE TiMOKCilO y HWpKax, - pPO3BWBaETLHCA
Yy MONOAMX TBapWH, - BIACYTHICTE BUPaKEHUX CKMagHWA CUMMTOMOKOMIIEKC, O NEXWUTb B OCHOBI
CUMMTOMIB MOXe MPU3BECTU 40 PO3BUTKY XPOHIYHOT PO3BWUTKY naTonorii Hupok [5].
naTonorii HAPOK, sKa 3a HeHanexHoi Tepanii Moxe Cnig 3asHayuTn, wo MO e npupogHum
CTPIMKO nporpecysaTh i MpU3BeCTW A0 feTanbHoro npouecoM, Lo 3abeanevye BMAANEHHS «CTapuUx»
KiHua. MiXHapogHe TOBapuCTBO BMBYEHHA HUPOK, MOSEeKYNl HeHaCUYEHWX XMPHUX KUCMOT 3 MOMeKyn
IRIS (International Renal Interest Society), 3 mMeTo MeMBpaHHUX ninigis i 3aMiHy HoBUMU. PiBeHb MOJ 3a
YHiikalii Ta BBEAEHHA  KIHIYHUX  KpuTepiiB dizionoriMHUX YMOB NIATPUMYETLCA Ha MNOCTIHOMY
JdiarHocTukn XIMH 3anponoHyBano cxemy AiarHoCTUKM, piBHi  3aBAAKW aHTUOKCUAEHTHIA cuctemi [4,6].
B OCHOBI SKOI nexuTb HadABHiCTb Oinka y ceui, BaxnvBMM  HM3BLKOMONEKYNspHUM cybcTpaToM €

BiHOBMNEHWUIA FNYTaTiOH, O MICTUTL CYNbdrigpunbHi
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rpynu, 4K 34aTHi  nerko  BiggaBaTW  NPOTOHM
MgporeHy. ®epMeHTOM, WO BifHOBMIOE MYTATIOH, €
rnyTaTioHpeaykTasa (K®. 1.8.1.7), cybcTpaTom AKoi €
HAO®, wo yTtBOpoeTbCA y NeHTo30ochaTHOMY
yukni. kepenom BigHoBHoro HADH:2 € rniokosa,
BUTpaTu akoi 3a XIMH 36inbwytotses [3,4].

B3aedaHHa docnidxeHHs. 3aBpaHHAM 6Gyrno
LoCniXeHHs oKpeMux BiOXiMIMHMX MOKa3HWUKIB, y T.u.
NMEPEKUCHOTO OKUCHEHHS nMiMigiB y KpoBi KillOK 3
XPOHIYHOI MaTONOrieo HUPOK.

Marepian i meToau aocnimKeHHs

Ons pocnigxeHb 6yno copMoBaHo ABi rpynu
KilloK (camuiB i camoK) BiKOM MATb - BICIM pOKIB,
KOHTPOSbHa rpyna BKNtoYana BiCiM KNiHIYHO 34,0pOBUX
TBapWH, Lo Npoxogunu npodinaktuiHe obcTexeHHs,
JocnifHy rpyny cdopMyBanu ciM KiLLOK aHanoriyHoro
BiKY, Y SKWX JiarHocTyBanu XpoOHiYHY naTororiio
HWpoK. TBapuHu npoxogunm  oBCTeXeHHa Ta
nikyBaHHA Ha KNiHiYi ApiGHUX TBapuH dakyneTeTy
BeTepuHapHoTl MeauLUHA JKHAEY. Ona
nabopaTopHWX AOCHiAKEeHb Y TBAPUH KOHTPOMbHOI Ta
JocnigHol rpynu Bigbwpanu KpoB 3 MigLIKIPHOT BEHU
nepegnnivysa (v. cephalica antebrachii) 3
LOTPUMaHHAM MNpaBun acenTUKU | aHTUCENTUKU, KPOB

ANS  remaTtonoridHWX AocrigxeHb Bigbupanu vy
BaKyyMHi npobipku i3 ctabinisatopom EOTA-K2.

KoHueHTpauito 3aranbHoro Ta BifjHOBNEHOro
rnyTaTioHy BU3Ha4Yanu y KpoBi 3 peaktusoM Ennmaxa
(5,5-piTio-6ic(2-HiTpobeH30lHOI0 KWCNOTOH0)),
KoHUeHTpaujlto MAA — y peakuii 3 TiobapbiTyposoio
kucriototo [1]. KoHueHTpayito ITUT y KpoBi Kiwok
BU3Hayanu  CcrnekTpoMeTpudHum  Metogom  [1]
KinbkicTb ¢opMeHUX enemeHTiB KpoBi BU3HaYanu
LLNAXOM NigpaxyHKy y kamepi MopaeBa. [eMaTOKpUTHY
BENWUUHY BU3HA4anu MaHyanbHUM MeToaoMm. BmicT
3arancHoro 6inka, ceMoBUHK, KpeaTuHiHy, Kanbujto Ta
HeopraHi4Horo docdopy BU3HaYanu
HaniBaBToMatuyHuM  BioXiMiMHUM  aHanizaTopoM
BigKkpuToro Tuny Rayoto 1904C.

CTaTucTuuHy o6pobky oaep)aHux pesynbraTie
npoBoaunu 3a fgornomorolo nporpamu Microsoft Excel
2016, OUiHKy [JOCTOBIpHOCTI - 3a KpuTepieM
CTblofeHTa.

Pe3ynbTaTti Ta ix 06roBopeHHA
BaxsMBUM enieMeHTOM OLHKW CTaHy TBapuHU
€ pe3ynbLTaToM 3aranibHoOro KniHiYHOro aHanisy Kposi
(tab. 1).

Tabnuyga 1

FeMaTonoriyHi NOKasHUKKU KPOBi KilLOK 3 XpPOHIYHOIO NaTONOri€lo HUPOK,
Mtm

[ToKkasHUK

| KonmponsHa apyna

| Hocniona epyna

Moka3HUKW YepBOHOI KPOBI

"emorno6iH, r/n 128+9,2 105+£10,1
BaranbHa KinbKicTb epuTpounTiB, T/n 8,2+0,76 5,2+0,87
lemaTokpuT, % 3725 4914 1*
Moka3HukK 6inoi KpoBi

BarankeHa Kinekicte nekoumTis, I/n 11,4+1,42 17,722 36*
MoHounTn, % neikouunTis 1,110,31 1,320,31
EosnHodinu, % neikouuTis 2,3+0,21 2,7£0,23
ManuukosgepHi  He#Tpodinu, % 4.9+0,27 5,3+0,34
nenkoumnTiB

CermeHTOaaepHi  HelTpodbinu, % 60,21+5,78 67,416,02
nenkoumnTiB

JlimcpounTn, % nenkouuTie 31,5%1,45 23,312 8*

lMpumimka:* — BifMIHHOCTI CTAaTUCTUYHO BIpPOrifHi Y MOPIBHAHHI 3 KOHTponeM (npu p<0,05)

400+
350
3004
250

200
150+

O KoHTpOnb

O goenia

100+
50+ I‘
0

Puc.1. BioxiMivHi nokasHUKK KpoBi KilloK (y % Big
MOKa3HWKIB KOHTPOMNbHOI rpynu). 1 — 3aranbHuid 6inok, 2

— ceYvoBUHa, 3 — KpeaTuHiH, 4 — kansLii, 5 — docdop.

Ak BUAHO 3 NnpuBedeHUX AaHux, Yy Kiwok 3 XIMH
CMOCTEPIraeTbCA  3HWKEHHS MOKa3HWKIB YepPBOHOI
KpoBi: remorniobiHy — Ha 18%, epuTpouuTiB — Ha
36,6%, nopag 3 UMM Y  HUX CrocTepiraeTbes
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[OCTOBIpHE 36iNbLUEHHA reMaTOKPUTHOT BEMUYMHU Ha
32,4%, OCTaHHE CBiAUYUTL MPO NOPYLWEHHA BUAINLHOT
YHKLT HUPOK.

LLloao nokasHukiB 6inoi KpoBi, TO y XBOpUX
TBapuH BUABMNEHO 36iMbLUEHHA 3aranbHOl KinbKOCTI
newkoUuuTiB, HeWTpodiniB | 3MEHLIEHHA 4acTku
niMouuTiB, BKasaHi 3MiIHW € XxapakTepHuMW AnA
HUPKOBUX MaTOMNOrIA.

3MiHM OKpeMux BiOXiMIYHUX MOKa3HWKIB KpOBI
KiLLOK npeAcTaBneHi Ha puc.1.

KoHueHTpauis 3aranbHoro 6inka cupoBaTku
KpoBi Yy KillOK 3 naTonorielo HUpoK Byna Ha 38,9%
6inbLUOto, HiX Y 340pOoBMX TBapwH, LU0 AeELUO BULLE,
HiDX BiJHOCHI 3MiHU remMaToKpUTHOI BENUYMHN. 3MiHK
BKasaHWX ABOX MOKasHWKIB cBig4aTb NPO CUMMTOM
gderigpaTauii y xsopux TBapuH. Lllofo cevoBuHM Ta
KpeaTuHiHy, TO y cupoBaTLi KpoBi XBOpUX TBapwH
KOHUeHTpauis uux MeTtabonitis 6yna aocutb
BUCOKOIO, TaK MOPIBHAHO 4O KOHTPOMIO NiABULIEHHS
ctaHoBuno 397 Ta 346% BiANoBiAHO, WO cBiQYMTL
npo MopyweHHa @insTpauiiHoi  34aTHOCTI  HUPOK.
Mopsa 3 LUM crocTepiranucb NEBHi 3MIHU Y BMICTI
Kanbuito Ta  ®ocdopy, ocobnuso  3pocTae




KOHUEHTpaLifa HeopraHiyHmx docdaTiB y KpoBi
XBOPUX TBapUH — y 2,41 pasm Binblue, HiX y 340pOBUX
TBapuH. 36inblUeHHA KoHUeHTpaLil docgaTiB y KpoBi
Ta TMOPYLWEHHA X BUBEAEHHA 3 ceyeld Moxe
npussecTu ao nopyLleHHs CMiBBigHOLLEHHS
KOMMOHEeHTIB dhocdaTtHoi BydepHoi cuctemu, 3miH
KUCNOTHO-NYXHOI piBHOBarn. BmicT Kanbuito y KpoBi
Kiwok 3 XHI, HaBnaku, 6yB HWX4UM Ha 8,5%. Taki
3MiHM  ynNpoJoBX  TpMBanoro  4acy  MOXYTb
nornubnioBatu  NepBUHHY  MaTonorito,  30Kpema
HakomnuyeHHs Kucnux cocdatie, MOXe NPU3BECTU [0

YTBOPEHHA HWPKOBUX KOHKPEMEHTIB i  pO3BUTKY
yponiTiaay.
MepekucHe OKWUCHEHHSA ninigis, aK

Bif3Ha4anocb BUWE, € HOPManbHOK CKNajoBOIO
meTaboniaMy, ofHaK 36ifIblUEHHA  IHTEHCUBHOCTI
faHoro npouecy Ha ¢hOHi nopyweHHs 6GanaHcy 3
@HTUOKCUAAHTHOIO CUCTEMOIO MOXeE NPU3BECTU Ao
HakonuueHHA npogayktis [MON. VY Tabnuyi 2
npeAcTaBneHi pesynbTaTu  AOChiAKeHb OCHOBHUX
npoaykris MOJ — rigponepeKkucis ninigis, ManoHOBOro
Jianbaerigy Ta ogHOro 3 HaWBaXMBILLMX cybcTpaTiB

AHTMOKCUAAHTHOT CUCTEMU — ITYTaTiOHY.

Tabnuyga 2
BMIcCT npoAyKTiB NepeKMCHOro OKUCHEHHS NinigiB Ta rnyTaTioHy y KpoBi Kilok, M+m
[TokasHuK | KonmponbHa epyna | JlocniGHa apyna
KoHuenmpaujisi npodyKkmie nepeKkucHo20 OKUCHEHHS ninidie
ligponepekucu ninigie, ym.of. 3,64+0,281 4.38+0,391
ManoHoBWUiA gianbaerig MKMoNb/n 1,350,171 2,32+0,376*
®dpakuji rnyraTtioHy

[nyTaTioH 3aranbHWA, MMONb/N 1,68+£0,216 1,840,191
[MyTaTioH BigHOBIEHUA, MMOSTL/N 0,99+0,052 0,89+0,091
[MyTaTioH OKUCHEHUIA, MMonb/n 0,69+0,137 0,950,124

lMpumimka:™ — BIAMIHHOCTI CTAaTUCTUYHO BIPOriAHi Y MOPIBHAHHI 3 KOHTporieM (npu p<0,05)

KoHueHTpauia M y kposi kiwok 3 XINH 6yna
Ha 20,3% BuLoto, HiX y 3f0poBUX aHanoris. OgHUM 3
KiHUeBMX i Hailbinbw cTabinbHux npogykris MOJ €
MAA, oro BMICT y KpOBI KILLIOK 3 MarornorisMm HUPoK
6y Ha 72% O6inblMM, HiK Y 340pOBUX TBapWH.
OpepxaHi BigMiHHOCTI Mix BmicToM TTUT Ta MOA,
MOXJITMBO, NOACHWEeTbCA TuM, wo [Tl € aocuTb
HecTiMKMMWU  NpPOAYyKTaMu | 3a YMOB  BUCOKOI
KoHLieHTpauii aKTUBHUX dopm KNUCHIO
NepeTBOPHOOTLCA Ha BinbLU CTiKKI NPoAYKTH, 30Kpema
MOA. MigBuweHHa koHueHTpauii MOA € pocutb
HebeaneuHo, ockinbku AaHUA  MeTabonit  Moxe
yTBOpIOBaTU MDKMONEKYNAPHI MIiCTkM MK Binkamun
KNITUHHMX MemBpaH, NOPYLUYHYKU iX CTPYKTYpy, Lo
HeraTWBHO BMNMBae fAK Ha inbTpauiiHy, Tak i Ha
peabcopbuiitHy 3gaTHICTE HEDPOHY.

[nyTaTioH BKoYae ABi ppakuii: BigHoBNeHy Ta
okucrieHy. BigHoBrNeHWiA rMyTaTioH € Hapj3Bu4aiiHO
BaXJIMBUM cybCTpaToOM He NULLE Y aHTUOKCUAAHTHUX
peakuisx, a i B iHWMX MeTabomniyHMX npouecax.
KoHUeHTpaLlis BiAHOBNEHOro [MyTaTioHy y KpoBi
3gopoBux TBapuH Byna Ha 11,2% 6inbwWwoto, HiX y
XBOPUX, oOfHaKk Oinbll BaroMMM MOKA3HUKOM €
BU3HEYEHHA YacTKW BIAHOBNEHOro rnyTaTioHy Bif
oro aaranesHoro BMIicTy. YacTka BifHOBRNEHOT dpakuii
Y KiLLOK KOHTPONLHOI rpynu ctaHosuna 58,9%, Tofi Ak

y TBapuH pocnigHoi rpynu - 48, 4%. OpepxaHi AaHi
cBig4yaTb MNpO  3Ha4yHi BUTpaTW  BiAHOBNEHOro
rnyTaTioHy, fki  MoxyTb  6yTm  obymoBneHi
HeobXigHICTIO BIGHOBNEHHA CyNbMrigpPUNBHUX pyn
6inkiB Ta iHWKX CNOMyK, CTPYKTYpa AKUX NOpYLYeTLCS
Y XOAi pO3BUTKY 3ananbHoOro npouecy.

BucHoBkun
1. 3a XpOHiIMHOI NaTonorii HUPOK y KiWOK
cnocrepiraeTbes 3MEHLLEHHSA KOHLeHTpaLii

remornobiHy,  KiNbKOCTi ~ €pUTpOLMTIB,  CyTTeBe
36inbLUEHHS reMaTOKPUTHOT BENTMYUHM.

2. Y xBopux TBapuH BUSBNEHO 3MiHK
oKpeMux BioXiMIYHMX NOKa3HMKIB KpoBi: 36inbLIeHHS
3aranbHoro 6inka cmpoBaTKy, KOHUeHTpaLii
CEYOBUHM, KpeaTUHiHy, HeopraHidHoro docdopy Ta
3MEHLUEHHS KOHLEeHTpaLji KanbLito.

3. XpoHi4Hi nartornorii  HUPOK Yy  KilIOK
Nnpu3BoAATE A0 iHTeHcHdIKaLii NpoyeciB NEPEKUCHOro
OKUCHEHHS MiniaiB, 3oKpema [O HaKONUYEHHSA Y KpoBi
rigpornepekvcis Ninigie Ta MaroHoBoro giansaeriay.

4. Y tBapuH 3 XIH 3meHLWyeTbCA YacTka
BifJHOBMNEHOro rnyTaTioHy, sika cTaHOBUTL 48,4% Big
oro 3aransHOro BMICTY, LLO CBif4UTb MPO 3POCTaHHS
BUTpaT A&HOro NpoAYKTY.
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