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Aim. Oxidative stress plays a role in the pathogenesis of ureteral obstruction. Methods. We studied
parameters of oxidative status, levels of advanced glycation end products (AGEs), and contralateral (CL)
kidney function in the rat model of unilateral ureteral obstruction (UUO). The effect of Phlogenzym
(12mg/day orally); losartan (20 mg/l in drinking water), and their combination was studied. Results. In pla-
cebo-administered UUO rats AGEs and malondialdehyde levels were higher than in the sham operated con-
trols. Function of the CL kidney was slightly impaired, its collagen content and protein/deoxyribonucleic
acidratio (P/DNA) in the glomeruli increased. All treatments prevented the rise in collagen content, P/DNA
ratio, and improved CL kidney function. Phlogenzym ameliorated lipid peroxidation and AGE levels. Con-
clusions. In the model of UUO systemically increased oxidative stress may play a role in development of
tubulointerstitial fibrosis and in the functional impairment of the CL kidney. Suppression of the oxidative
stress and blockade of angiotensin-1 receptors might mitigate the progression of obstructive uropathy.

Keywords: ureteral obstruction, advanced glycation end products, oxidative stress, malondialdehyde,
collagen.

Introduction. In the model of unilateral ureteral ob- pounds, result in tubulointerstitial fibrosis of the
struction (UUO) altered hemodynamics, hypoxia, infil-  ligated kidney [1-3]. Angiotensin (Ang) II may
tration with macrophages, up-regulated renin-angio- promote cell growth and fibrosis via overexpression of
tensin-aldosterone system producing vasoactive com-  growth factors and cytokines, and the induction of

oxidative stress [4]. The latter one is in the tu-
© Institute of Molecular Biology and Genetics NAS of Ukraine, 2010 bulointerstitium of obstructed kidney reflected by
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increased heme oxygenase-1 expression, accumulation
of N°-(carboxymethyl)lysine (CML), and perturbation
of tubular antioxidants; and systemically by the rise in
plasma malondialdehyde (MDA) levels [5, 6]. The en-
hanced formation of reactive oxygen species (ROS)
may exert toxic effects in other tissues and organs. The
contralateral (CL) kidney, due to its compensatory hy-
pertrophy, might be the most susceptible.

Advanced glycation end products (AGEs) are for-
med on proteins by non-enzymatic glycation and/or
glycoxidation. With decreased renal function they ac-
cumulate in tissues and circulation, due to retention and
enhanced synthesis under exaggerated oxidative- and
carbonyl-stress [7, 8]. Interaction of AGEs with their
specific cell surface receptor RAGE leads to the pro-
duction of ROS, which accelerate formation of AGEs
[9]. Experimental studies suggest the interaction bet-
ween the AGE-RAGE and the renin-angiotensin sys-
tems [10]. /n vitro, Ang Il receptor 1 blockers (ARBs)
lower AGEs formation, and suppress the AGEs-
induced enhanced Ang 1 receptor protein [11, 12].
They also attenuate the accumulation of AGEs in vivo
[13, 14].

In studies on pig proximal tubular cells (LLC-PK1)
trypsin prevented the AGEs-induced cell hypertrophy
and accumulation of AGEs [15, 16]. In rodents
administration of proteases improved the course of
various renal diseases [17, 18]. Whether administration
of proteases interferes with AGEs and oxidative stress
in vivo remains unclear.

We investigated the possible involvement of the
systemically enhanced oxidative stress in relation to the
function and structure of the CL kidney, in the model of
UUO. AGE-lowering- and antioxidant-potential of the
above mentioned treatment modalities, and their com-
bination was studied.

Materials and methods. The trial was conducted
according to the guidelines for studies using laboratory
animals, after the approval by the local Ethics Board for
Experimental Animals (Bratislava).

Rats. Male Wistar rats (180-220 g, VELAS Praha,
Czech Republic) were caged under controlled hu-
midity, temperature, and light/dark cycle, with free ac-
cess to drinking water and food (SP1, Top Dovo, Czech
Republic). After induction of UUO rats were pair-fed to
the UUO placebo administered group.
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Induction of unilateral ureteral obstruction. Forty
rats were subjected to UUO in i. p. thiopental narcosis.
Briefly, right ureter was liberated, ligated twice with
sterile silk, and cut between two ligations. Six sham-
operated rats served as controls (CTRL).

Experimental protocol. UUOQ rats were randomized
into 4 groups per 10 animals, administered during 14
days: a) placebo (UUO-P); b) a fixed mixture of pro-
teases (UUO-E, Phlogenzym, «kMUCOS Pharmay, Ger-
many) in a dose of 12 mg/day in 1 ml of tap water (each
dose contained 2.42 mg trypsin, 4.54 mg bromelain,
and 5.04 mg flavonoid rutosid); ¢) ARB (UUO-ARB,
Losartan, MSD, USA, 20 mg/Il in drinking water); d)
combined treatment (UUO-COMB, both drugs in the
above mentioned dosage). Control and UUO-P rats we-
re gavaged by 1 ml of water.

Body weight and blood pressure (tail plethysmo-
graphy) was recorded. At sacrifice (thiopental narco-
sis), blood was sampled from abdominal aorta and urine
from bladder. Standard blood chemistry was determi-
ned (Vitros 250 analyzer, «J&J», USA). Plasma or
whole blood was stored at —70°C for determination of:
total antioxidant status (TAS) and glutathione peroxi-
dase activity (GPX), («Randox», UK); plasma MDA
[19] and lipofuscin (LF) [20] concentrations; and AGE
specific fluorescence [21]. CML concentration was
quantified with competitive ELISA using monoclonal
antibodies according to the method developed by «Ro-
che Diagnostika», Germany. One AGE unit (U) repre-
sented 50 % reduction in binding. Proteinuria was de-
termined by a pyrogallol red method.

Kidneys were weighed. Collagen content in renal
cortex was determined in formaline fixed paraffin em-
bedded slices, stained with hematoxilyne/eosine and
Van Gieson. The contrast red area stained as collagen
was expressed in per cent of the cortical tissue area with
aids of computerized video camera. In glomeruli
isolated by differential sieving method [22] the DNA
[23] and protein content [24] was determined.

Statistics. The data were tested for normality and
equality of variance, and compared either by one-way
analysis of variance (ANOVA) with post hoc Scheffe’s
test; or by Kruskal-Wallis with Mann-Whitney U-tests.
Results are given as mean + SD, or as median, me-
an £ SD (not normally distributed data); p < 0.05 was
considered significant.
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Morphometric data, blood and urine chemistry

, CTRL UUO-P UUO-E UUO-ARB UUO-COMB ANOVA/K-W
arameter (n=06) (n=10) (n=10) (n=9) (n=9) F .

Body wt, g 240.0+3.4 203.545.17 194.6+4.0" 210.4+3.4" 189.9+4.6™  16.16 0.001

CL kidney wt, mg 892+46 958+43 1038+48 982455 967436 0.19 0.943
CL kidney/body wt, mg/g 3.740.2 4.840.3 5.0£0.3 5.120.4 5.140.2 1.95 0.123
SBP, mm Hg 100.0; 96.743.1 100.0; 102.5£2.0 100.0; 102.5+1.5 100.0; 95.0+3.8  95.0; 94.4+2.8  7.70 0.100
Creatinine, pmol/l 46.5+1.2 66.7+3.3" 47.1+2.8" 54.342.7 56.3+6.2 4.85 0.003
Urea, mmol/l 4.5+0.4 6.940.2" 4.740.3" 5.940.6 5.240.3" 7.77 0.001
Proteinuria, ng/mmol crea 81.3; 72.8417.8 98.2; 124.0421.2  62.0; 65.4+12.5 83.7; 70.3£15.2 54.4;65.912.0 0.30 0.990
Glucose, mmol/l 7.1; 7.0£1.8 6.9; 7.310.6 6.6; 6.9+0.3 8.0; 8.6+0.7 7.1;7.3+0.4 5.36 0.252
Albumin, g/l 29.540.6 29.2+0.6 28.0+0.6 29.3+0.8 30.8+0.9 1.86  0.141
Lipofuscin, AU 6.1;6.620.9  10.4;10.1£0.4"  7.3;7.4+0.2"  11.0; 10.9+0.4"  6.8;7.4+0.3" 25.78 0.00!
TAS, mmol/l 0.8+0.1 0.940.1 0.8+0.1 0.7+0.1 0.8+0.1 0.843 0.508
GPX, U/g Hb 348+13 365+17 360+10 349+16 373422 0.38 0.822
AGE-FI/Alb, AU/g 0.33+0.03 0.44+0.01" 0.43£0.03 0.4240.02 0.39+0.02 3.91  0.012

CTRL — sham operated control rats; UUO — unilateral ureteral obstruction; P — placebo; E — Phlogenzym; ABR — losartan; COMB —
combined treatment with E + ABR; ANOVA — one-way analysis of variance; K-W — Kruskal-Wallis test (in italics); wt — weight; SBP —
systolic blood pressure; CL: contralateral; crea: creatinine; MDA: malondialdehyde; AU: arbitrary units; TAS: total antioxidant status;
GPX — glutathione peroxidase activity; U —units; Hb —hemoglobin; AGE-F1—advanced glycation end products specific fluorescence; Alb —
albumin; *p < 0.05 vs. CTRL; **p <0.01 vs. CTRL; + —p <0.05 vs. UUO-P; ++—p <0.01 vs. UUO-P.

Results and discussion. Role of accumulation of
AGEs in pathogenesis of UUQO (Table). At sacrifice
the body weight of the UUO-P rats was lower than
that of CTRL rats. The weight of the CL kidney and
kidney/body weight ratio was comparable. UUO
resulted in hypertrophy of the glomeruli in CL
kidney, as indicated by rise of protein/DNA ratio
(Fig. 1, a@). In LLC-PK1 cells, AGE-modified albu-
min induced cell hypertrophy via stimulation of pro-
tein synthesis and inhibition of its degradation [15,
16]. The latter one was, at least partially, caused by
the decline in lysosomal cathepsin activity, due to
down-regulation of mRNA levels [25]. Plasma AGE-
specific fluorescence (Table) and CML concentra-
tions (Fig. 2) were significantly higher in the UUO-P
rats than in the CTRL, but not on the account of plas-
ma albumin or glucose concentration. AGEs rose
despite only a moderate changes in plasma creatinine

levels. The rise in protein content of isolated glomeruli
may be causally linked to enhanced circulating AGE le-
vels, as supported by a direct relation between plasma
CML and P/DNA content (= 0.567, p < 0.02).

In the cortex of CL kidney collagen content increased
5-fold (Fig. 1, b). Incubation of LLC-PK1 or immortali-
zed human kidney epithelial cells (IHKECs) with AGE-
modified BSA results in intracellular accumulation of
AGEs, associated with the induction of pro-fibrotic fac-
tors (overexpression of TGF-B1 mRNA, rise in TGF-f1
protein, enhanced activation of protein kinase C, and fib-
ronectin synthesis) [12, 15, 16]. Thus, elevated circu-
lating AGEs may contribute to rise in renal cortex col-
lagen content, as supported by a direct relation between
plasma CML and renal cortex collagen content (» =
=0.918, p<0.001). However, in the UUO model plasma
CML accumulates in spite of its enhanced renal excre-
tion (Fig. 2). UUO represents a nonproteinuric model of
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Fig. 1. Effects of UUO, and treatment with
Phlogenzym, losartan, and their combina-
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DNA ratio in isolated glomeruli; b — renal
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Fig. 2. Plasma levels and urinary excretion
'|' of N*-(carboxymethyl)lysine (CML): @ — S-
CML; b — U-CML. CTRL — sham operated
controls; UUO - unilateral ureteral obst-
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interstitial fibrosis. Thus, a predominant excretion of
AGE-modified peptides is anticipated. Their enhanced
filtration load might also contribute to the damage of
tubule cells with subsequent development of tubulo-
interstitial fibrosis.

Role of enhanced oxidative stress in pathogenesis
of UUO (Table). Fourteen days after the induction of
UUO oxidative stress was systemically enhanced, as re-
flected by increased MDA and lipofuscin levels. CML
is considered as integrative biomarker of the cumula-
tive protein damage induced by glycoxidation [26].
Much faster accumulation of CML than that of fluo-
rescent AGEs, and high correlation between CML and
MDA (r=0.599, p <0.05), or CML and LF concentra-
tions (r=0.556, p <0.05), support the role of the oxida-
tive stress in CML formation. Since the total antioxi-
dant status and GPX activity were not altered, the en-
hanced oxidative stress seemed to result from overpro-
duction of ROS, not caused by a compromised
antioxidant defense. Shortly (12 h) after the onset of
UUO heme oxygenase-1 activity increases, with a time
dependent decline within the next 7 days [5]. It might
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not be excluded that during the early phase of UUO,
enhanced production of ROS induces antioxidant en-
zyme activity, which returns to normal values, or even
decreases, later.

Although the function of the CL kidney was only
slightly altered, both plasma AGE-specific fluoresce, as
well as CML levels correlated highly with those of se-
rum creatinine (» = 0.560, p < 0.05, and » = 0.760, p <
< 0.001, respectively), indicating the important role of
the kidney in their removal, and the role of oxidative
stress in the impairment of renal function.

Effects of the treatment. We compared the estab-
lished beneficial effects of the administration of losar-
tan with the potential beneficial action of Phlogenzym
and their combination on the function of the CL kidney,
from the point of interference with AGEs and oxidative
status, since: 1) inhibitors of converting enzyme and
ARBs ameliorate the alterations induced by UUO [27];
2) the experimental and clinical data suggest that ARBs
may attenuate oxidative stress and formation of AGEs
[13, 28, 29]; 3) proteolytic enzymes antagonize the
AGE-induced toxicity in various renal cell cultures [15,



RAT UUO MODEL: EFFECTS OF PHLOGENZYM AND LOSARTAN

16], and in models of progressive renal diseases ad-
ministration of Phlogenzym exerted beneficial effects
of on renal function and morphology [17, 18].

Contralateral kidney (Table). Administration of
Phlogenzym, losartan or their combination to UUO rats
resulted in comparable improvement of the CL kidney
function, although significant decline in plasma creati-
nine concentration was reached only in UUO-E group.
Urea accumulation was ameliorated in UUO-E and
UUO-COMB groups. Treatment did not affect protein-
uria, the body weight, CL kidney weight, or kidney/bo-
dy weight ratio. All treatment modalities ameliorated
renal cortex collagen accumulation (Fig. 1, b). In all tre-
ated groups glomerular protein/DNA ratio was lower
than in the UUO-P rats, reaching significance in the
UUO-E and UUO-ARB groups (Fig. 1, a). Glomerular
protein/DNA ratio correlated with plasma CML level
(r=10.458, p <0.01). These data correspond with our
previous findings in in vitro studies. In LLC-PK1 cells
trypsin inhibited the AGE-induced cell hypertrophy,
overexpression of TGF-f1 mRNA, total TGF-1 pro-
tein, and increased AGE accumulation [15, 16]. The
above mentioned AGE-induced effects, as well as acti-
vation of protein kinase C and enhanced fibronectin
synthesis were diminished also by co-incubation with
losartan in IHKECs and LLC-PK1 cells [12]. Thus, in-
terference of both, proteases and ARB with TGF-B1,
may in vivo result in attenuation hypertrophy, and of
collagen accumulation.

Oxidative status (Table) and AGEs. Phlogenzym
significantly ameliorated the rise in MDA. Lipofuscin
levels remained elevated under treatment with ARB,
pointing to a shift of lipid peroxidation towards secon-
dary products. The antioxidant defense (TAS and GPX
activity) was not influenced by any of the interventions.
AGE-specific fluorescence was not influenced signifi-
cantly by either treatment. Plasma CML levels were
ameliorated by the administration of Phlogenzym alone
or in combination with ABR. Urinary excretion of
CML remained elevated in the UUO-ARB group (Fig.
2). Changes in CML levels observed under the treat-
ment were not on the account of blood pressure, plasma
albumin, or glucose concentrations. Potential involve-
ment of oxidative events is supported by tight relation-
ship between CML and MDA (»=0.519, p <0.001), or
CML and LF concentrations (» = 0.755, p < 0.001).

Thus, partial persistence of enhanced oxidative
stress under treatment with ARB was further reflected
by elevated CML levels, despite of only a mild rise in
plasma creatinine, and substantial increase in urinary
CML excretion. At first glance this data are contra-
dictory to our previous observation, in which the 12-
weeks-long administration of losartan to subtotally
nephrectomized rats completely prevented the rise in
plasma AGE levels [13]. However, in both studies
losartan significantly increased urinary AGE excretion.
We suppose that in spite of enhanced renal excretion
longer time is needed to normalize the elevated circu-
lating AGE levels. Moreover, it is equivocal whether
the sub-antihypertensive dose of losartan administered
in our study is sufficient to block the oxidative stress
induced by Ang II. In the rat model of congestive heart
failure, an increase in antioxidant defense and a decline
in oxidative stress was achieved after administration of
a 100-fold higher dose of losartan [29]. Losartan
effectively prevented glomerular hypertrophy and col-
lagen accumulation, despite persistent oxidative stress
and elevated AGE levels. ARBs were capable to reduce
the expression of RAGE in human endothelial cells,
and to modify the AGE-RAGE interaction by suppres-
sion of RAGE expression in the type 2 diabetic KK/Ta
mice [11, 30]. We suppose that suppression of RAGE
under ARB treatment may to measurable extent prevent
progressive renal damage even under the persisting oxi-
dative stress.

Phlogenzym attenuated accumulation of AGEs and
lipid peroxidation products. CML adducts are one of
the most relevant ligands for RAGE and mediate NF-
kB pathways, resulting in intracellular generation of
ROS [9, 31]. In in vitro studies proteases could in-
activate the extracellular domain of the RAGE, thus
interfere directly with production of ROS, decreasing
formation of AGEs and lipid peroxidation products [15,
16]. However, in Phlogenzym, rhutosid is added as
antioxidant to stabilize trypsin and bromelain. /n vitro,
antioxidants ameliorate the toxic effects induced by
AGEs [28]. According to our knowledge no data are
available on the antioxidant/anti-AGE effects of rhuto-
sid. However, water-soluble rutin derivative suppres-
sed in vitro glycation in tissue proteins [32]. Thus, the
observed mechanisms of beneficial effects of Phlogen-
zym are to be interpreted with caution.
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Combined treatment showed additive effects and
partially prevented the changes under ARB treatment,
suggesting different mechanisms of the beneficial
effects on CL kidney function of enzymes or ARBs.

Conclusions. Our study confirms the role of syste-
mically enhanced oxidative stress in UUO, as reflected
by increased plasma malondialdehyde, lipofuscin,
CML and fluorescent AGE levels. Enhanced oxidative
stress may be involved not only in the development of
tubulointerstitial fibrosis of the ligated kidney, but also
in impairment of the CL kidney. Suppression of oxi-
dative stress and glycoxidation might therefore be of
clinical relevance in retardation of the progression of
renal disease.
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K. [loc. llebexosa, I1. Braxcuuex, J]. Cuposa, IL. I'anbasi,
A. Xenonano, K. lllebexosa

OKcHIATUBHUHN cTpec, KiHIEBI NMPOAYKTH IIIKalii Ta 3aJUIIKOBE
(GyHKLIIOHYBaHHS HUPKH Ha MOJIeJI 1YPiB 3 yHIIaTEPaIbHOIO

00CTpyKIi€r0 ceqoBOAY: €peKTH (DIOTEH3UMY Ta JIOCAPTAHY

Pesrome

Mema. Oxcuoamugnuii cmpec 8idiepae 3Ha4Hy poib y NAMozeHe3i
obcmpykyii ceno6ody. Mema pobomu noaseanra y eusuenHi napa-
Mempig OKCUOAMUBHO20 CINAMYCY, OYIHIOBAHNI PIGHS KIHYe8UX NPO-
Oykmig enikayii i pynkyionysanmns Konmpaiamepanshoi HUpKu Ha
Mmooeni wypie 3 yninamepanvhoio obcmpykyieto cewosody (YOC).
Memoou. Ha mooeni YOC Oocnioxcyeanu epexmu grocenzumy
(12 me 6 0enwv opanvro) i nocapmany (20 me/n y numniii 6001), a ma-
Kodc ixHvoi kombinayii. Pesynomamu. Y wypie 3 YOC, axi ompu-
Mysanu niayebo, pieenb HAKONUYEHHS KIHYe8UX NPoOYKmie enikayii
ma ManoHoianb0e2ioy UAGUEC GUWUM, HIJIC Y HECHPABICHLOONE-
POBAHUX KOHMPOTbHUX Wypi6. DYHKYIOHYEAHHA KOHMpPaAlamepaib-
HOI HUPKU He3HAYHO NO2IPUMUNOCS, KOHYEeHMPayis KOAa2eny i cnig-
6iOHOWEeHHS emicmy OinoKk/0e3okcupubonykieinoea xkucioma (P/
DNA) y kaybouky Hupku niosuwgeni. Obpobra 00caioxncysanumu
JIKapcbKumMu 3acobamu 3anobieana 30i1bUWeHHI0 6MICIY KOA2EHY,
3pocmaHHo nokasHuka cniesionowenusi P/DNA ma nokpawyesana
@yuryionysanusn xoramepanrbHoi nupku. ProceH3um cnpusgé niogu-
WEeHHIO PIBHS NePeKUCHO20 OKUCHEeHHs Ninidie ma KiHYesux npo-
oykmie enikayii. Bucnoexku. Y mooeni YOC cucmemamuune 30inb-
WeHHs OKCUOAMUBHO20 CIpecy Modice 8i0iepasamu 8adCIusy poib
y po3eumky myoynoiHmepcmuyitiHo2o (pibpo3y i nopyuieHHi yHK-
yionyeanns konmpanamepanvnoi nupku. Cynpecis oKCuoamueHozo
cmpecy ma O10KY8aHHA peyenmopa an2iomensuny-1 mosxucyms no-
carabnosamu npoepecio 06cmpyrkmuenoi yponamii.

Kurouosi cnosa: obcmpykyia ceuosody, okcudamugnuil cmpec,
Manonoianb0ezio, Koiazem.
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OKCI/IIIZ.TI/IBHI)Iﬁ CTpeCC, KOHCYHbIC IPOAYKTHI INIMKAalIuU
U OCTAaTOYHOC li)yHKHI/IOHI/IpOBaHI/Ie IIOYKHU Ha MOJCJIN KPbIC

¢ o0cTpykiuei modeTouHuka: 3G dexTh GroreH3umMa u JocapraHa

Pesrome

Leny. Oxcuoamuenvlii cmpecc uepaem 3Ha4umensbylo poib 6 na-
moeenesze obcmpykyuu movemounuxa. Lleno pabomul cocmosna 6
U3YUeHUU napamempos OKCUOAMUHo20 CMamycd, OyeHKe ypOoGHs
KOHEUHbIX NPOOYKMOG 2NUKAYUU U QYHKYUOHUPOBANUA KOHMPANd-
mepanbHOU NOYKU HA MOOeNU KPbIC C YHULAMEePATbHOU 00CMPYKYyU-
et mouemounuxa (YOM). Memoou. Ha mooenu YOM uccredosanu
appexmul ¢pnocenzuma (12 me 6 denv opanvho) u nocapmana
(20 me/n 6 numvesoll 600e), a maxaice ux komounayuu. Pesyroma-
mut. Y kpvic ¢ YOM, noayuaswux nnayebo, yposens KOHEUHbIX NpoO-
OYKMOB 2AUKAYUU U MALOHOUANLOe2UOd OKA3ANCS Gblule, YeM )
JIOJACHOOONEPOBAHHBIX KOHMPONbHBIX Kpblc. DPYHKYUOHUposanue
KOHMPanamepaibHou NOYKU HE3HAYUMENbHO YXYOUULOC, KOHYeH-
mpayusi KoJiiazeHa u COOMHOueHue cooepircanusi Oerok/0e30Kcu-
pubornykneunogasn kucioma (P/DNA) 6 kiybouxe nouku noevicu-
aucs. Obpabomka ucciedyemviMu 1eKapCmeeHHbIMU CPeOCmasamu
npedomepawyand ygeiuyeHue co0epicanus Kounazend, noKazameis
coomuowenus P/DNA u ynyvwana pynkyuonuposanue xoirame-
panvhotl nouxu. DroceH3um cnocoocmeosan 603pacmaniio yposHs
NepeKuUcH020 OKUCIeHUS TUNUOO8 U KOHEUHbIX NPOOYKMOS 2NUKA-
yuu. Boréoowst. B mooeau YOM cucmemamuueckoe ygenuuerue ox-
cuUOamueHo20 cmpecca modcem Oblmb NPUYUHOU pa3eumus myoy-
JOUHMeEPCMUYUOHNHO020 Pubpo3a u napyuienus QYHKYUOHUPOBAHUSA
Konmpanamepanvrou nouxku. Cynpeccus oKcuOamueHo2o cmpecca
u bioKuposanue peyenmopa ancuomenzuna-1 mosiccym ocradiame
npozpeccuio 06CcmpyKmueHol yponamui.

Kurouegvie crosa: o6cmpykyus Mo4emoyHuKd, OKCUOamueHblil
cmpecc, MAanoHOUANbOe2UOd, KONIA2EH.
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