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CORRELATION OF LIPID PEROXI­
DATION' PRODUCTS AND ANTIOXIDANt 
SYSTEM ENZYMES OF RATS' KIDNEY:'?j,' 
TISSUES IN CONDITIONS OF SALT LOJ\-;, 
DING AND EXPERIMENTAL NEPHRO-·:.::,.,:~ 
PATHY 

Abstract. The processes of lipid peroxidation in the tissues of rats' 
kidneys in case of 0. 7 5% salt loading in conditions of mercury 
dichloride intoxication were studied in white nonlinear male rats.' It 
was found that salt loading on the background of sublimate 
nephropathy leads to increase of thiobarbiturate-reaction products 
in different layers of kidneys in comparison with control. Increase of 
lipid peroxidation products caused disruption of pro-/antioxidant 
balance. That's why we studied activity of catalase and glutathione-S­
tramferase in rats' kidneys 72 hours after injection of mercury 
dichloride solution in the dose of 5 mg per 1 kg of animal's body 
weight, which is important for determination of mer cw y salts 
influence on the renal antioxidant system. The decrease of catalase 
activity in the renal cortex, medulla and papilla in case· of salt 
loading after influence of mercury dichloride was found. For 
instance, loading with 0. 75% solution of NaCl leads to the twofold 
increase of glutathione-S-transferase activity in comparison with 
control. Animals' intoxication with sublimate caused g/utathione-S­
trumjerase activity increase by 43% in the renal cortu.\· and twofold -
in the renal medulla in comparison with control. The1c results 
indicate the inhibition of antioxidant protection enzvmes in the rats' 
kidneys in case of mercury dichloride influence. · 
Pathogenetic unity of biochemical processes in the studied areas of 
the kidney is confirmed by the conducted regression anolysis that 
proves interdependence of lipid peroxidation products wid the 
system of antioxidant protection. 

pathology. 

ce of xenobiotics, toxic compounds, and This is evidenced by the results of numerous stu­
dies ofliver[6] and kidneys glutathionc system func­
tion abnormality in case of their acute and chronic 
diseases that promote formation of significant quan­
tity of oxygen active forms and expression of their 
toxicity. · 

products on the organism leads to activation 
fess of free radical oxidation of membra­

g,,peroxidation activation induces significant 
of cellular metabolism and biomembrane 
~dis an important li~k of pathogenesis of 

· M~s, including those of kidneys [I, 3]. 
,of toxic compounds of different nature 
', gement of kidneys ceil membrane integ-
2iivation of macromolecules' free radical 

? 10]. . 
wn from literature sources [8] and was 

, before [ 14] that any .stress factor for the 
· anism causes changes of antioxidant enzy-,., ... 

y1ty m the rats' kidneys. 
pon offree radical lipid and biopolymer pe­

Qil with hyperproduction of oxygen active 
flen on the background of organism antioxi­
ective system exhaustion is considered to be 
. g mechanism of cytolysis in case of any 

:1ra, M.K.Bratenko, 2015 

Kidneys are the main organ that regulates water­
snit metabolism in the human organism and shows 
h;gh ciolot"'f~'71°hr to chnnr,os n+,uof-at• rit"lrl c,nltc, OVI" 
111 11 ,>\,,ll\.f\,,11.J.V f..) I,. IU 1£:,'°" VJ. Y¥"-L\.d u.UU ...:,uu . .:, \,,lil..'-"-

retion; that's why they are very sensitive to the inf­
luence of toxic compounds and in particular to the 
ions of heavy metals that accumulate in the kidneys 
[9]. When salts of mercury enter the body, 50% of 
its quantity is accumulated in the kidneys. It is worth 
noting that there are two forms of mercury fixation 
in the kidneys: labile part of the ion that determines 
the level of its excretion with the urine due to the 
secretory activity of the cells, and the inactive form 
that determines gradual accumulation of the ele­
ment[l3] . 
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f(nini1111a ma e1,."Cnepulfe1m1a1b1-ta namoJ102ifl 

It was shown by us before:: 1] that in case of3% 
salt loading in conditions of HgC12 intoxication, the 
processes oflipids' free raoical oxidation are activa­
ted in the rats' kidneys. Processes of antioxidant pro­
tection play an important role in pathogenesis of dif­
ferent diseases, because emergence of imbalance 
between activation of rri.acromolecu les' free radical 
oxidation and failure of antioxidant protection system 
can speed up the development of different patho­
logical processes that are the basis of the renal di­
seases. 

That's why it would be quite interesting to re­
search the processes of lipid peroxidation and the 
status of the antioxidant system of the rats' kidneys in 
conditions of salt loading on the background of mer­
cury dichloride intoxication. 

The purpose of the study 
To determine the changes ?fthiobarbiturate-reac­

tion products content in the rats' kidneys tissues; 
activity of enzymes of glutathione S-transferase and 
catalase activities in the renal cortex, medulla, and 
papilla in conditions of 0.71_% salt loading under the 
action of mercury dichloride; to determine the corre­
lation between the products of lipid peroxidation and 
the antioxidant protection system of the rats' kidneys 
tissues. 

Material and methods 
The animals were kept in vivarium conditions with 

the constant temperature regime and free access to 
food and water. They were divided into groups: The 
I st group (n=6) - the control group (intact animals 
that did nor receive loading); the 2nd group (11=6) -
animals that had 0.75% salt loclding (injection of 
0,75% NaCl solution calculated as 0.65 mmoles of 
Na (14.8 mg of Na) for 100 g of the animal's body 
weight); the 3d group (n=6) - animals that received 
0.1 % sublimate solution subcutaneously and 72 hours 
after intoxication they received 0.75% salt loading. 
Loading was perf?rmed by intragastric injection 
through a metallic probe. 2 hours after the loading the 
animals underwent euthanasia through decapitation 
under light ether anesthesia. The experiments were 
conducted in accordance with the requirements of 
the European Convention on the Protection of Ani­
mals used for scientific purposes (86/609 EEC). Af­
ter decapitation the kidneys were swiftly removed, 
thoroughly dried with filter paper and divided into 
layers: renal cortex, medulla, and papilla. A sample of 
renal layers (500 mg) was homogenized in 50 mM 
tris-HCl buffer (pH 7.4) that contained 0.1 % of 
EDTA solution and the mixture was centrifuged for 
10 minutes at 900G. All operations were performed 
only at.the temperatures not higher than +4° C. The 
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post-nuclear supematants of renal laye 
to detem1ine: I. TBA-reaction produc 
content by the reaction between malona 
rivatives) and thiobarbituric acid (TBA);\ . 
of high temperature and acidic medium 
reaction produces a pink trimethine comP, 
ption of the colored solution was meas · 
toelectrocolorimeter K<I>K-3 (KFK-3) at · 
of 532 nm. The TBA-RP content was e 
µmoles/g of tissue [ 15]. 2. Cata lase a 
1.11.1.6] was determinetl by the reacti 
not destroyed hydrogen peroxide and am.q1 
lybdate. Absorption of the colored co 
measured at wavelength of4 l O 'nm. En 
tivity in the kidneys' supernatant was exi 
~tmoles per minute for I g of tissue [7]. 3. 
GI utathione-S-transferase activity (G-
2.5. I. t SJ. The method is based on sp 
tometric measurement of quantity of redu 
thione conjugate with 1-chloro-2,4-dinitro 
this conjugate fonns under the action of the: 
Optical density of the produced complex 
mined during the next 3 minutes using the 
photometer C<I>-46 (SF-46) at the wavelen 
nm and expressed in nmoles of conjugate fo 
te per 1 mg of protein [5]. · 

Intoxication of animals "Yith sublimate' 
ducted through subcutaneous injection of 
(II) chloride water solution in the dose ofS 
of animal's body weight [4]. 

Discussion of the research results · 
Salt loading causes the change of the in 

macromolecules' free radical oxidati&n iii 
layers of kidneys. . r·· 

We determined that in case of0.7S~!ci'sa 
modeling in the rats' kidneys the Contento 
increased in the renal cortex by 55%, in 
papilla - by 58.4%, and in the renal m~ 
45.7% in comparison with the control (fig.~ 

Intoxication of animals with 0.1 % soluti 
'" limate in the dosage of5 mg/kg of the ant 

weight led to the change of lipids free t 
dation products indexes (fig. 2):- . 

For instance, we found that·0.75% s · 
causes increase of TBA-RP' content 1 
comparison with the control by 74% in the 
tex, by 80% in the renal medulla. and in·~:· 
the renal papilla in accordance with con 

From the antioxidant protection system; 
the changes of glutathione-S-transferase'' 
enzymes activity. 1 

Glutathione-S-transferase (G-S-T) is. 
with polyfunctional activity that takes p 
fication of certain xenobiotic11, includin; · 



• .. 
~ ,· 

0 ~riHaJlbHi 
..... ~ 

eHHR.~ 

., ........... . 

... ... , .... ~ .. 

.... , .. ," ........ 

.... , ........ 

lll Control 
't "• '' 

Renal cortex m Salt loading 

Ren.ii mcclull.i 

J1101e/g Of the tiSSUe R(•r1<il pc1pilla 
"'"" S.itt loading+ 

5ublimat<? 

· urate-reaction products content in the rats' kidneys in case of 0.79% salt loading on the 
background of sublimate nephropathy · 

.!l!~s 2 and 3 * the probable changes in comparison with the index of the animals from the control group 
· are shown; # - probable changes in comparison with the inde.x of the salt loading (P<0.05). 

~i,;>11. • ' 

athione-S-transferase 
nmole/n,iri*mg of protein if .. ·· , ...... .. 

RCl'h11 (:Ot'tt:'X 

. ................................. , .. . 

.... ···-~:~ 
/ ,.., 

, .. / • Cont,ol 

11111 S.ilt looding 

.~I.I Salt loadin,c: • 
sublim,ote 

thione-S-transferase activity in the rats' kidneys in case of 0. 75% salt loading on the 
background of sublimate nephropatl:ly · 

in types ofreactions; reduction of by 4 7% in comparison with control values. 
, (hydroperoxides of fatty acids and Catalasc is an enzyme ofantioxidant system that 
esponding alcohols is one of them can take pait in restoring of pro-/antioxidant balance 

.. e found that 0.75% lading with 
eads to increase of glutathionc-S­
ity in 2 times in comparison with 

'~ 
, fi'the value is 7.9 nmoles/min/mg of 

s papilla glutathione-S-transfcrase 
to be lower than control by 40%, 

, 'ge in the renal cortex. 
xication of animals led to the chan-

~-S-transferase activity in different 
ts. The studies revealed that 0.75% 
, .. glutathione-S-transferase activity 
·' .the renal cortex and twofold - in 
Jn'comparison with control. But in 
limate intoxication and 0.75% salt 
ffu4ex decreased for renal papilla 

when external factors affect the body. 
In the renal medulla in conditions of 0.75% salt 

loading twofold decrease of catalase activity in com­
parison with control was noted. 

In the rats' renal papilla 0.75% loading with NaCl 
solution led to the decrease of catalase activity by 
75% in comparison with the control (fig. 3). 

In conditions ofHgC12 intoxication adaptation of 
antioxidant renal system to the action of this pro­
oxidant takes place. 

Pathogcnetic unity, of biochemical and physio­
logical processes in the studied areas of the kidney is 
confirmed by the conducted regression analysis that . 
proves interdependence oflipid peroxidation products 
and the system of antioxidant protection. 

This data is confirmed by multifactorial regres-• 
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KOPEJUIUUI IIPOW!{TIB IIEPEKHCHOro 
OKHCHEHIDI JIIIII,MB TA EH3HMIB 

AHTHOKCH,ll,AHTHOi CHCTEMH TKAHHH HHPOK 
ll(YPIB 3A YMOB C0Jlh0B0f0 HABAHTAiKEHHJI 11 

EKCIIEPHMEHTAJibH9l HECl>POIIATII 

A. R. Be11UKa, M. K. Gpamemco 

PcJIOMe. Ha 6im1x HeJiiHinHHX UlypaX-CllMUJ!X 6yno JJ,OC· 
JIU\lKCHO npot~CCH nepOKCH,UHOro OKHCHCHHll nini.niB B TKaHH!taX 
HHpOK ll\ypiB Ja YMOB 0, 75% com,oBoro HaBaHTIDKeHHH llpH 
iHTOKCHKaui'i MepKypilO ,ll.HXJIOpH,llOM. 3'llCOBaHO, IUO co:tbOBe 
HaBaHTIUKeHHJI Ha TJii cyneMOBOI He<l>pomrrir npH3B0,ll.l1Tb JIO 
3pOCTaHHll BMiCTY Tio6ap6iTypaT-peaKuittHHX npo.n.yKTiB y 
nopiBHJ!Hlli 3 KOHTpOJieM B pbHHX wapax HHpOK. 3poCTa!lHll 
npo):(yKTiB nepeKHCHOro OKHCHeHHll nini.n.iB npH3BCJIO )lO 

nopyweHHll npo-/attntOKCH.UaHTHoro 6anaHcy. 
ToMy BHBYanH aKTHBHiCTb Karana:m, rnyrariompattcqiep3.3H 

y HHpKaX ll\ypiB '1epe3 72 rO,ll.HHH niCJill BBe,ll.eHHJI po~'lllllY 
MCpKypi10 JlHXJJOPMY B .I\03i 5 Mr Ha !(r MaCH Tina TBapHll, lUO e 
B3)K/il1Bl1M }Vil! 3'llCYBM!Hll BilJlHBY conen MepKypi!O lla 
a11T110Kc11naHTllY c11heMy n11po1c BcTaHOBJieHo, 3HHiKcHllll 
aKTHBI IOf.'Ti 1<arami:111 y KipKOnin, M03KOBin pe'IOBHHi Ta COCl)Lj 1,y 
llHpOK 3a YMOB COJlbOBOro HlUlaHTIDl<eHHll nicruI .11i'i'MepKypi10 
)lHXJ10p11,11y. TaK, Hana1JTalKeHHll 0, 75% p03'1HHOM HaTpi10 
xnop11ny (NaCl) npH3B0,ll.HTb )lO 3pOcTaHH'1 aKTHllHOCTi 
rnyTUTio1rrpal!C(j;epa:m y ,ll.Ba pa3H nopiBHllHO 3 KOHTpOHCM. 
hrroKCHKUUill TllapHH cyneMOIO npH3Bena.no 3pOCTaHHll rnyrn­
TiOHTpaHC(jlepa:rnoi' llKTHBHOCTi y nopiBHllHHi 3 KOHTpOileM Ila 
43% . y KipKOBOMY wapi Hl!pOK Ta BJl.Bi'li • y M03KOllOMy. 
0TpHMaHi pe3yJibTaTH CBUl'IUTb npo nplffHi'l:eHHll <l>epMeHTiB 
aHTHOKCH,UaHTHOro 3ax:11cry y HHpKax uzypiB 3a .nii: MepKypi10 
)lliXJIOpH.Uy. 

DaTOreHCTH'IHa C.llHiCTb 6ioxiMi'IHHX npoueciB B )J,Ocilill­
)KyBaHHX )liJJJIHKax HHpKH ninrnepmKyeTbC,ll npoBe)lt:HIIM 
perpecinHHM aHa.Jli30M, ll\O ni):(rnep)l)l(ye B38CM03aJie)KHiCTb 
npo.nyKTiB 11cpeKHClloro OKHC11e111111 nini.nis Ta CHCTeMH UIITHllK· 
CH)laHTHOro 3axHcry. 

KJIIO'IOBi CJIOBa: COilbOBC mwaHTroKeHilll, cyneMa, Tio6ap-
6irypar-pcaKuin11i npOJlYKTH, rnynrrioHTpaHc4>epa:Ja, Karamna, 
HHpKH. ' 

KOPPEJUll.1,1151 IIPO.[(YKTOB IIEPOKCH,ll,HOro 
OKMCJIEHHH JIIIIIH,L(OB II 3H3HMQB 

AHTMOKCM,lI,AHTHOA: CHCTEMhl TKAHEH IIO'lfEK . 
KPblC B YCJIOBWIX COJIEBOil HAfP.Y3KII ll 

3KCfiEPHMEH~~HOAHECl>POIIATHM 

A. R. 8eJ111KaR, M. K. 6pamemco 

Pc310MC, I la 6cm,1x IICJIHllCHllblX KpbICax-caMuax IICCle­
)lOBaJIH 11poueccbl nepOKCH.UHOro OKHCJleHHJI JllillH,UOB B TKllllllX 
nO'ICK KpbIC s ycnOBill!X 0, 75% coneBoll Harp)'3KH npH llHTOK• 
CHKaUHH MepKyp11.11 )lHXilOPHJl.OM. BblllCHeHO, 'ITO COJ!Cllai 
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K1i11bma ma e1'cnepulte11mGJ1b11a namoJZoziR 

HarpyJKa Ha cfioHe cy.,eMOBOH HecfiponaTHJ.I npHBO.lllfT K 

B03p3CT3HH10 co.aepJK3Hff.ll TH06ap611TypaT-pe8KUHOHHldX 

IIpOJIYKTOB B cpaaHCHHH C KOIITpoJTeM B pa3Hl,IX CJlO.llX TIO'{CK. 

YaemAeHHC npo.nyKTOB nepoKCH.llHOro OKHCJJeHH.ll JlHTilf.llOB 

npHBCJTO K Hapyrnemuo npo-/a1ITHOKCH.IIallTIIOfO 6aJTaHCa. 

I1o3TOMY lfJY'lll.Tllf aKTHBHOCTI, KITT'llJl331,I, rnyrnmoHTpaHC• 

<)>epa:31,1 8 no•1KaX Kpb!C •rcpeJ 72 •raca IIOCJIC Alle/lCIIIIR pacT­

nopa MepKY,PH.ll .llHXJTop111ia ll ;10,c 5 .\11' rra Kr Macc1,1 TcJTa 

)f(HllOTIIUX, 'ITO RnJTRCTCSI All)Klll,IM )tJHI nhlllCIICIIHR nJTHllllHll 

coneA MepKypHll H,a BIITltoKCH)\a!ITIIYIO CHCTCMY IIO'ICK. 

YcTBHOBJTCHO, ClllfiKeHHC aKTHBHOCTH KaTllJl831,l B KOPKOBl)M, 

M03f0B0M aemecTae If COCO'!Ke DO'leK B ycJTOBlfltX coneooA 

HarpYJKlf nocne .11elkTnw1 McpKypHit nuxnopH.nn. TaK, 11ar­

PYJKa 0, 75% paCTBOpOM 113TpHR xnop1111a (NaCl) npHBO.llHT .llO 

ynem1lfeHHlt aKTHOJIOCTH myntTuo1rrpa11c<!>cpm1,1 a .llllll pn.3a a 

cpanHeHlflf C KOIITpOJTeM. vi!ITOKCHKal~l1}1 )KfftlOTHblX cyJTeMOl! 

npHtleJia K B03pOCTaHHIO rnymTHOHTp!UIC<l>epa:moA llKTHBIIOCTH 

n cpnnHClllfH C KOIO'pOilCM IIU 4J% - II i<Opi(OIIOM CJIOC IIO'ICI( H 8 

ToMXIV N22 

.naa paJa - a MOJf'OBOM. ITOJTY'leHHhle pe3ynr.TaTL1 c 
B)'IOT npo )'rHCTeHHC 4>epMe1rroo 8lrl'IIOICCH.ll8HI'll 

TIO'!Kax KpldC npH .neACTBHH MCpKypHJI .llHXllOpH.l{a. 

I1irroreHCTlf'ICCKOC (mlfHCTBO OHOXHMlf'ICCKHX 

HCCJlC.llOBaHHblX Ylf8CTK8X TIO'IKH TIO/fl'BCpiKJlOCTClt 

HHblM BHBJIH30M, 'ITO TIOJITRCpiKJlOCT R381fM030 

IIPOllYKTOB nepOKCHJll!Oro OKHCJICIIHII JlHnlt)lOB 

811THOKCl,fJlllllTIIOA JIUUlfTbl. 

KJJIO'ICBble CJIOB8: COJTC88.ll Harpy3KB, cync 

6HTypaT-pCaKUHOHHl,IC npOJlyKTM, rnyTaTl!OHTPI 

K8T8Jl838, TIO'IKH. 

D1.1cwee rocyJlapcT&eHHoe y11e6itoe: 
"liyKOBHHCKHA fOCy.zlapCTBCHHLIA Me~ 

y111mepCHTeT", r. 1 
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