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Abstract. The processes of lipid peroxidation in the tissues of rats
kidneys in case of 0.75% salt loading in conditions of mercury
dichloride intoxication were studied in white nonlinear male rats. It
was found that sait 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-
transferase 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 mercury salts
influence on the renal antioxidant system. The decrcase of catalase
activity in the renal cortex, medulla and papilia in case of salt
loading after influence of mercury dichloride was found For
instance, loading with 0.75% solution of NaCl leads 1o the rwofold
increase of glutathione-S-transferase activity in comparison with
control. Animals' intoxication with sublimate caused glutathione-S-
trunsferase activity increase by 43% in the renal cortey and twofold -
in the renal medulla in comparison with control. These results
indicate the inhibition of antioxidant protection enzymes 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 analysis that
proves interdependence of lipid peroxidation products and the
system of antioxidant protection.

duction

10].

ty in the rats' kidneys.

, M.K.Bralenko, 2015

ce of xenobiotics, toxic compounds, and

products on the organism leads to activation dies of liver{6] and kidneys glutathionc system func-

Brocess of free radical oxidation of membra-  tion abnormality in case of their acute and chronic

pid peroxidation activation induces significant diseases that promote formation of significant quan-
of cellular metabolism and biomembrane tity. of oxygen active forms and expression of their

d is an important link of pathogenesis of ~ toxicity. *

diseases, including those of kidneys [1, 3].
on of toxic compounds of different nature ~ salt metabolism in the human organism and shows

gement of kidneys ceil membrane integ- high selectivity E :
vation of macromolecules' free radical ~ retion; that's why they are very sensitive to the inf-

ion of free radical lipid and biopolymer pe-
on with hyperproduction of oxygen active
Eoften on the background of organism antioxi-
D ectlve system exhaustion is considered to be
ing mechanism of cytolysis in case of any ~ ment[13].

pathology.
This is evidenced by the results of numerous stu-

Kidneys are the main organ that regulates water-

£ 3 A T+a
selectivity to changes of water and salts exc-

luence of toxic compounds and in particular to the

own from llterature sources [8] and was  ions of heavy metals that accumulate in the kidneys
before [14] that any stress factor for the  [9]. When salts of mercury enter the body, 50% of
ism causes changes of antioxidant enzy-

its quantity is accumulated in the kidneys. It is worth
noting that there are two forms of mercury fixation
in the kidneys: Iabile 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-
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1t was shown by us before ! 1] that in case of 3%
salt loading in conditions of [HgCI2 intoxication, the
processes of lipids' free radical 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 macromolecules’ 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 of thiobarbiturate-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 0.75% salt loading under the
action of mercury dxchlonde 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
Ist group (n=6) - the control group (intact animals
that did nor receive loading); the 2ad group (n=6) -
animals that had 0.75% salt loading (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 subcutancously and 72 hours
after intoxication they received 0.75% salt loading.
Loading was performed 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-HCI 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

e

- ducted through subcutaneous injection o

45.7% in comparison with the control (fig

post-nuclear supernatants of renal layerSg
to determine: 1. TBA-reaction products;
content by the reaction between malonaldelg
rivatives) and thiobarbituric acid (TBA); i3
of high temperature and acidic medium (pkj
reaction produces a pink trimethine complg
ption of the colored solution was measuré
toelectrocolorimeter KOK-3 (KFK-3) at Wa
of 532 nm. The TBA-RP content was eXPt
pmoles/g of tissue [15]. 2. Catalase attly
1.11.1.6] was determined by the reac
not destroyed hydrogen peroxide and
lybdate. Absorption of the colored comj
measured at wavelength of 410 nm. Enzg
tivity in the kidneys' supernatant was exprg
tmoles per minute for I g of tissue [7]. 3. ACE
Glutathione-S-transferase activity (G-SZB
2.5.1.18]. The method is based on speCH
tometric measurement of quantity of reducey
thione conjugate with 1-chloro-2,4-dinitr
this conjugate forms under the action of t
Optical density of the produced complex v
mined during the next 3 minutes using th
photometer CD-46 (SF-46) at the wavelen,
nm and expressed in nmoles of conjugate fof
te per 1 mg of protein [5].

Intoxication of animals with sublimat

(1) chloride water solution in the dose of 5
of animal's body weight [4].

Discussion of the research results
Salt loading causes the change of the
macromolecules’ free radical oxxdatn&n i
layers of kidneys
We determined that in case of 0. 75% salt
modeling in the rats' kidneys the content of X
increased in the renal cortex by 55%, i n g
papilla - by 58.4%, and in the renal me

Intoxication of animals with 0.1% sol
limate in the dosage of 5 mg/kg of the animy3
weight led to the change of lipids free 12
dation products indexes (fig. 2)» ‘

For instance, we found that-0. 75%\
causes increcase of TBA-RP content iigk
comparison with the control by 74% in the Teg
tex, by 80% in the renal medulla, and in 2
the renal papilla in accordance with conts

From the antioxidant protection syste
the changes of glutathxone-S—transferase
enzymes activity.

Glutathione-S-transferase (G-S-T) i
with polyfunctional activity that takes p
fication of certain xenobiotics, including
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ﬁtathione-S~transferase activity in the rats' kidneys in case of 0.75% salt loading on the
background of sublimate nephropathy '

by 47% in comparison with control values.

Catalasc is an enzyme of antioxidant system that
can take part in restoring of pro-/antioxidant balance
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 of HgCI2 intoxication adaptation of
antioxidant renal system to the action of this pro-
oxidant takes place.

Pathogenetic umty, of biochemical and physio-
logical processes in the studied areas of the kldney is
confirmed by the conducted regression analysis that
proves interdependence of lipid peroxidation products
and the system of antioxidant protection. -

This data is confirmed by multifactorial regres-
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KOPEJISALLISA MMPOTYKTIB INEPEKHCHOIO
OKHCHEHHSA JINIAIB TA EH3MMIB,
AHTHOKCUIAHTHO! CHCTEMH TKAHAH HHPOK
LYPIB 3A YMOB COJIbOBOI'O HABAHTAJKEHHSI i
EKCINEPHUMEHTAJILHOY HEQPOTIATI{

A. A. Beauxa, M. K. Epamenko

Pesiome. Ha Ginux teninifuux wypax-caMuax 6yno joc-
MIDKSHO NPOLECH NIEPOKCUAHOTO OKMCHCHHA JM{NiB B TKaHuHax
HUpOK ulypis 3a ymoB 0,75% conboBOro HaBAHTAXKEHHS [1pH
iHTOKCHKALiT MepKypPil0 AUXIOPHIOM. 3'SCOBAHO, WO CO/1LOBE
HaBaHTaxeHHA Ha Thi cynemoBol Hedponaril npu3soauTs 10
3POCTaHHA BMICTY Ti06ap6iTypaT-pcaKumHHx npoayKTiB y
NOPiBIAHII 3 KOHTPOJIEM B pmmx Wapax HUPOK. 3pocTanus
NPOAYKTIB 1ePEKMCHOTO OKMUCHEHHS NiniaiB npusseno xo
NOPYIIEHHA NPO-/aHTHOKCHAAHTHOTO Ganancy,

ToMy BHB4ANH aKTHBHICTh KaTaasH, IyTaTioHTpaHcepasu
y HHpKax UypiB yepe3 72 rOAHHH TCAS BBEHAEHHS POsUKIY
MEpKypilo zuixnopvmy B J1031 5 MI" Ha KT MacH TiNa TBApUH, Wo €
BRXKIUBUM 211 3' SCYBaHHA BBy conedl Mepkypiio ua
AHTHOKCHAUHTIY CHCTEMY HHPOK. BCTaHOBIEHO, 3HIKCHNA
AKTHBHOCTI Karanasy y kipkopiff, MO3KOBIH PEHOBHHI Ta COCOUKY
HHPOK 33 YMOB COJIbOBOTO HABAHTAXKEHHS MicHd Ail MepKypilo
aumxyopury. Tax, HapanTaxeuus 0,75% posunHoM narpiio
xsopusy (NaCl) npu3BOAHTL A0 3POCTaHHA aKTUBHOCTI
rytarioHTpaHcdepasy y ABa pasH MOPiBHAHO 3 KOHTPOJICM.
lrrokcuKanis TBapUH CyJIEMOI0 NPU3BENa 0 3POCTAHHSA 1y Ta-
TIONTPAHC()EpasHOl AKTUBHOCT] Y NOPiBHAHHI 3 KOHTpOJicM 1a
43% - y kipkoBOMY lapi HUPOK T2 BABIYI - Y MO3KOBOMY.
OTpuMaHi pe3y/bTaTH CBiAYaTh NPO NPUrHITEHHA GepmenTiB
AHTHOKCHIAHTHOTO 3aXMCTY Y HUpKax WIypiB 3a Aii Mepxypio
AWXJIOPUAY.

TaroreHeT4Ha €anicTs GioxiMIYHMX TIpouecis B gocsia-
KYBaHHX AiASHKAX HUPKH NMiATBEPAKYETHCA MPOBEACHUM
perpecifiHuM anaiizoM, W0 NiATBEPAKYE BIAEMOIANEIKHICTE
NPOAYKTIB NLPEKHCIIOTO OKHCHEHHS TilTiliB Ta CHCTEMH anTHOK=
CHIAHTHOIO 3aXHCTY.

Knarouosi ciioBa: conboBC HABAHTOKEHHA, CyneMa, TioGup~
OiTypar-peakuittii npoayxTy, tiyTarionTpaHcdepasa, karasiasa,
HUPKH. '

KOPPEJIIMS NTIPOXYKTOB MEPOKCHAHOI'O
OKUCJIEHHMS1 IMITH/I0B ¥ SH3UMOB |
AHTHOKCUJAHTHON CUCTEMBI TKAHEI NTOYEK
KPbIC B YCJIOBUSX COJIEBOM HAIPY3KH i
3KCNEPUMEHTAJIHON HEQPOIIATHH

A. A. Benuxas, M. K. bpamenxo

Pestome. Ha Genpix tiennuchibix Kphicax-caMuax Hec1e-
LOBaJIM 1IPOLECChl MEPOKCHAHOI0 OKMCIEHMS TMITHAOB B TKAHAX -
nouek Kpel¢ B ycnosusx 0,75% conesol Harpysku npu HHTOK=
CHKAaUMH MEDKYPHUS AUXJIOPUAOM. BBIACHEHO, UTO coneBag
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Harpy3ka Ha oHe cy1eMOBOH HedpoNnaTHH NPHBOAHUT K
BO3PACTAHHIO COACPKAHHA THOOApOHTYPAT-PEAKLHOHHBIX
MPOIYKTOB B CPaBHEHHH C KOHTDOJIEM B DA3HAIX CNOAX [IOYEK.
VeenH4yeHHe MPOAYKTOB NEPOKCHAKOTO OKHCIICHHS NHNUL0B
NPHUBENO K HApYUISHHIO NPO-/aHTHOKCHAANTHOTO fananca.
[To3ToMY M3yHanH aKTHBHOCTb KaTanashl, FyTaTHOHTPANC-
(epasst B MOUKAX KPhIC yeped 72 vaca 11ocnc BREACHHA pacT-
BOPA MEPKYPHS AMXAOPIIA B 03¢ 5 M HA KI MBCCH Tela
HUBOTHBIX, TO SBARETCH BAKILIM JUIS RLISICHCHAS BIHAIHA
conefl Mepkypus H,n' AUTHOKCHAANTHYIO CHCTCMY [OYCK.
YeTaHOBNEHO, CHHIKEHNC AKTHBHOCTH KaTa1a3bi B KOPKOBOM,
MO3TOBOM BELIECTBE U COCOHUKE MOYEK B YCJIOBHAX cONCBOR
Harpysku nocie ReHCTBHA MepKypHa nuxnopuaa. Tak, Har-
py3ka 0,75% pacraopom Hatpus xnopunaa (NaCl) npusoauT no
YBENHYEHHS aKTHBHOCTH IiryTaTHoHTPanciepassl B Asd pasa B
CPaBHEHMH C KOHTPOIEM. MHTOKCHKALMS WHBOTHBIX Cynemot
NPHBENa K BO3pOCTAHHIO Iy TATHOHTPAHCepasiol aKTHBHOCTH
B CPaBHEHHH € KOHTPOAEM Ha 43% - 1 KOPKOBOM CIO¢ NOMCK H B

11Ba Pa3a - B MO3rOBOM; TTONMYUeRHKIE PEIYARTATH! ¢
BYIOT NP0 YTHeTeHHE GEPMENTOR AHTHOKCHAAHTHO
noykax Kpsic npy ACHCTBUU MEPKYPHA AMXNOPHAA,

TTaroreneTHueckoe CANHCTBO BHOXHMHMECKHX
MCCNEROBAHHBIX YMRCTKAX NOUKH NOATBEPKARETCA
HHBIM DHANR3OM, 4TO MOATREPXKAAET BIAHMOIN!
HPOJYKTOB NCPOKCHAHOTO OKHCCHHE THIHAOR
RHTHOKCHAAHTHOH 3ALUTEI.

Kaiouenbie caona: conenas Harpy3ka, cyse!
GHUTYpaT-peaKUHOHHBIE TPONYKTH, MYTATHOHTD!
KaTana3a, NoMKH,

Buicuiee rocyaapcTaesnoe yueSnoe.

"' ByKoBHHCKHT TOCYnapeTBERHLIN Men
yHupepcuter”, n Y

Clin. and experim. pathol.- 2015.- Vol.14, M2 (5}
Haoiiimna do peoaxyit

Peyensenm - npop, 10,
© A.Ya Velyka, M. K.Bral




