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OKCHUJATHUBHbBIA CTPECC KAK YHUBEPCAJIbHBI MEXAHWU3M MOBPEXJIEHUS TKAHEN
MPU HEAJIKOI'OJIbHOM CTEATOTENIATUTE U IMABETUYECKOM BOJIE3HU MOYEK

Kotsyubiychuk Z.Y .,

Antoniv A A.,

Makhrova E.G.,

Vivsyannuk V.V.

Tsariuchenko D.S.

Bukovynian State Medical University

THE OXIDATIVE STRESS WHICH IS A UNIVERSAL MECHANISM OF TISSUE DAMAGE IN
NON-ALCOHOLIC STEATOGEPATITIS AND THOSE DIABETIC KIDNEY DISEASES

Anomauis.

Yemanosneno, umo xomopbuonocms meuenue HeanKko2OIbHOZO Cmeamozenamuma u ouabemuyeckas 60-
JIe3Hb NOUeK Y DONbHBIX CAXapHbIM OUAbemom muna 2 conposotcOaemcst CywecmeeHHbl;M pOCoM UHMEHCUBHO-
CMU OKCUOAMUBHO20 CMPECCd, CONPOBOANCOACMCSI POCHIOM COOEPICAHUSL 8 KPOBU NPOMENCYMOUHBIX U KOHEUHBIX
NPOOYKMO8 NePeKUCHO20 OKUCTeHUS TUNUO08 U OKUCIUMENbHOU Mooudukayuu beixog @ npedenax 1,9-2, 3 pasa
(p <0,05). Ilospescoarousee Oeticmaue OKCUOAMUBHO20 CIPeCccd Y OONbHBIX caxapuvim ouabemom muna 2 npugo-
oum K aKmueayuu npoyecco8 AnONMo3a 2enamoyunios ¢ NOGbIULEHUEM COOEPIICAHUsL 8 KPOsU yumoxkepamuna-18
(6 7,5 paza, p <0,05), codeporcanue Komopozo Kopperupyem co cnmeneHvlo OKCUOAMUBHO20 CIPeccd, UHMEHCUG-
HOCMbIO NOspedcoenuss nevenu u cmaouel ouabemuyeckou donesnu nouex (p <0,05). OxcudamusHulii cmpecc
nOGbIUAEN PUCK NOBPENCOCHUSL IHOOMENUS AMEPOCKIEPOMUYECKUM NPOYECCOM Yepe3 SUNepnpoOVKYUIo 20Moyu-
cmeuna (6 3,9 paza, p <0,05), umo cnocobcmeyem npoepeccuposanuio ouabemuueckou 6onesnu nouex. Ipume-
Henue Keepyemuna 6 KOMIIEKCHOU MEPAnuu HeaIKo20IbHO20 CIeamo2enamuma u caxapHulii ouabem muna 2 ¢
Oouabemuueckoti O0NE3HbIO NOYEK CHOCOOCMBYem 00CMOBEPHOMY CHUNCEHUIO UHMEHCUBHOCIU OKCUOAMUBHO2O0
cmpecca, YCULEeHUI0 aKMUGHOCHU (haKmopos anmuoKCUOAHMHOU 3auumul (COOEPIHCAHUsL 8 IPUMPOYUMAX 60C-
CMAHOBIEHHO20 2IYMAMUOHA, AKMUBHOCIU 2TYMAMUOHNEPOKCUAA3bL, KAMAA3bL), CIEOCMEUEM Ye20 S6ISeMCsl
CYWecCmeeHHOe CHUJICEHUE NPOYecco8 anonmo3a 2enamoyumos ( CHudcenue cooepicanus yumoxepamuna-18 6
1,7 pasa) u nospesicoenus snoomenus (CHudiceHue cooepicanus 8 Kposu comoyucmeuna 6 1,9 paza) (p <0,05).
Komopbuonocms meuenue neanko2oipbHo2o cmeamozenamuma u ouabemuyeckol 6one3Hu noyek y OOIbHbIX ca-
Xaprvim Ouabemom muna 2 CORPOBONCOAEMCS CYUWECIMBEHHbIM POCIMOM UHMEHCUBHOCMU OKCUOAMUBHO20
cmpecca, ConpogoNcOaAemest POCHOM COOEPICANHUSL 8 KDOBU NPOMEICYMOUHBIX U KOHEUHBIX NPOOYKIOE NePeKuUc-
HO20 OKUCAEHUS TUNUO08 U OKUCIUMENbHOU Moouguxayuu 6enxosé 6 npedenax 1,9-2,3 paza (p <0,05).

Summary:

It was found that the comorbid course of nonalcoholic steatohepatitis and diabetic kidney disease in patients
with type 2 diabetes mellitus is accompanied by a significant increase in the intensity of oxidative stress, accom-
panied by an increase in blood intermediate and final products of lipid peroxidation, lipid and oxidation. 3 times
(p <0.05). The damaging effect of oxidative stress in patients with type 2 diabetes mellitus leads to the activation
of apoptosis of hepatocytes with an increase in blood cytokeratin-18 (7.5 times, p <0.05), the content of which
correlates with the degree of oxidative stress, the intensity of liver damage and stage of diabetic kidney disease (p
<0.05). Oxidative stress increases the risk of endothelial damage by atherosclerotic process due to hyperproduc-
tion of homocysteine (3.9 times, p <0.05), which contributes to the progression of diabetic kidney disease. The use
of quercetin in the complex therapy of non-alcoholic steatohepatitis and type 2 diabetes mellitus with diabetic
kidney disease contributes to the probable reduction of oxidative stress, increased activity of antioxidant defense
factors (content of reduced glutathione in erythrocytes, reduction of cytokeratin-18 content by 1.7 times) and en-
dothelial damage (reduction of homocysteine content in blood by 1.9 times) (p <0.05). The comorbid course of
nonalcoholic steatohepatitis and diabetic kidney disease in patients with type 2 diabetes mellitus is accompanied
by a significant increase in the intensity of oxidative stress, accompanied by an increase in the content of
intermediate and final products of lipid peroxidation and oxidative modification. p <0.05).

Knroueswie cnosa: neankoconvrozo cmeamoezenamuma, caxaprlL? ouabem muna 2, ouabemuueckas 6one3Hb
noyvex, OKCUOAHMHO-AHMUOKCUOAHMHDBLLL comeocmas, anonmao3s, amepockKiepos, Keepyemun.
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Keywords: non-alcoholic steatohepatitis, type 2 diabetes mellitus, diabetic kidney disease, oxidative-
antioxidant homeostasis, apoptosis, atherosclerosis, quercetin.

Introduction. Every year in Ukraine and the
world the incidence of non-alcoholic steatohepatitis
(NASH) in patients with obesity and type 2 diabetes
mellitus (DM2) increases significantly [1, 2]. The
intensity of damage factors increases with the
development of diabetic kidney disease (DKD) [1, 2,
3]. Oxidative stress (OS) occupies a leading place in the
mechanisms of progression of NASH and DKN in
patients with diabetes mellitus [4, 1, 2, 3]. The increase
in the intensity of OS under the influence of various
inducers underlies the transformation of nonalcoholic
hepatic steatosis in NASH, the development and
progression of inflammatory-necrotic changes in the
liver in NASH, as well as liver fibrosis [1]. Oxidative
stress is counteracted by antioxidant defense systems
(ADS). The leading system of the natural detoxification
system and ADS is the glutathione system. Performing
the functions of a universal redox system, glutathione
and a number of enzymes that serve it protect cell
membranes from the effects of FRO, nitrogen
(peroxynitrite), hydroperoxides, as well as binds
hydrophilic products of microsomal oxidation (first
phase of detoxification) and provides a second phase
conjugation) with the excretion of non-toxic
compounds from the body [1, 2]. Under conditions of
comorbidity of pathological conditions, which are
accompanied by a significant degree of OS, it is
important to monitor the state of the ADS system,
because the glutathione link is constantly depleted and
requires its periodic replenishment. In our previous
studies, it was proved that appropriate control over the
content of reduced glutathione in erythrocytes makes it
possible to adequately assess the body's need to restore
and stimulate ADS in general in order to counteract OS
[4,1,2].

In terms of counteracting free radical effects in
clinical practice, the drug Quercetin - a flavonoid of
plant origin, which inhibits the intensity of the
processes of LPO and OMP membranes, stimulates the
activity of catalase and superoxide dismutase (SOD) in
cells [7, 5, 8]. Quercetin restores the ability of the
endothelium to synthesize NO, which explains its
cardioprotective effect in ischemic and reperfusion
heart disease [7, 8, 9, 10]. The drug has a powerful anti-
inflammatory  effect, inhibiting 5-lipoxygenase,
cyclooxygenase, hyaluronidase, a number of proteases,
calcium-dependent ATPase, synthesis of leukotrienes
LTC4 and LTB4, has immunomodulatory properties,
thus inhibits the production of to reduce the area of
necrotized myocardium and enhance reparative
processes [11, 6]. There are a number of reports of
hypolipidemic, choleretic, anticholestatic,
hepatoprotective properties of quercetin, established in
an experiment in obesity and in patients with NASH [7,
8, 12, 3, 13-15]. At the same time, the complex effect
of Quercetin on the functional state of the LPO-ADS
system, the intensity of apoptosis and the factors that
regulate them in patients with NASH and DKD on the
background of diabetes mellitus 2 has been studied in
limited patients or experiment.

The purpose of the study was to determine the
intensity of the effect of a complex of metformin,
rosuvastatin, essential forte H and quercetin on the state
of oxidative-antioxidant homeostasis, as well as the
intensity of apoptosis of hepatocytes in the blood
cytokeratin-18, which are factors in the progression of
NASH and DKD.

Material and methods. Studies in the dynamics
of treatment in 75 patients with NASH with type 2
diabetes and stage I-1ll DKD. According to the
prescribed treatment, the examined patients were
divided into 2 groups: (1 group - control: 37 patients)
received a low-calorie diet with dietary restrictions Ne9,
essential phospholipids (Essentiale forte H (Sanofi-
Avensis / Natterman and Cie mg GmbH) 2 caps. 3 times
a day) 30 days for the treatment of active NASH, for
concomitant type 2 diabetes and hyperlipidemia was
prescribed metformin hydrochloride (Metformin-Teva,
LLC Teva Operations Poland) 1000 mg per day,
rosuvastatin ~ (Rozuvastatin-Teva, LLC  Teva
Operations Poland) (5 mg 1 time per day) for 1 month.
Group 2 consisted of patients (38 people) who, in
addition to similar dietary recommendations, Essentiale
forte H, similar to hypoglycemic and hypolipidemic
therapy for a month, additionally received the drug
quercetin and povidone (Corvitin (PC NVC
"Borshchahivsky CFP", Ukraine) 500 mg intrave-
nously in 100 ml of isotonic sodium chloride solution)
for 10 days. The mean age of patients was (54.7 + 3.56)
years. Groups of patients were randomized by age, sex,
duration of the disease. The comparison group for the
presentation of the average reference values of homeo-
stasis indicators consisted of 30 healthy individuals
(PHP) of the appropriate age.

The diagnosis of NASH was established in
accordance with the unified clinical protocol approved
by the order of the Ministry of Health of Ukraine Ne
826 from 06.11.2014, in the presence of criteria for
exclusion of chronic diffuse liver disease of viral,
hereditary, autoimmune or drug origin as the cause of
cytolytic, cholestatic, mesenchymal also the results of
ultrasonography (USG) on the ultrasound scanner
Ultima PA ("Radmir", Kharkov, Ukraine) with shear
wave elastography to determine the stage of liver
fibrosis [6], calculation of hepato-renal index (HRI)
and biochemical stestotests ("SteatoTest", "ASH" and
"NASH-Test" (BioPredictive, France)) - to determine
the degree of steatosis of the liver and its nature
(alcoholic or non-alcoholic).

Diagnosis of type 2 diabetes was carried out in
accordance with the unified clinical protocol approved
by the Order of the Ministry of Health of Ukraine Ne
1118 of 21.12.2012. Diagnosis and treatment of CKD
was carried out according to the recommendations of
clinical guidelines GA "Institute of Nephrology NAMS
of Ukraine" (2012). Calculation of glomerular filtration
rate (GFR) was performed using a GFR calculator of
the Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine on the average value of
three calculated indicators: creatinine clearance by
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Cocroft-Golt formula, MDRD and CKD EPI [2].
Determination of DKD stages was carried out
according to the classification of C.E. Mogensen
(1983) [1, 2].

The intensity of oxidative modification of proteins
(OMP) in serum was determined by the method of
Dubinina O.E. et al. in the modification of I.F.
Meshchishen it contains aldehyde and ketondinitro-
phenylhydrazones (AKDPH) in the blood. The content
in the blood of LPO products - isolated double bonds
(IDP) in compounds, diene conjugates (DC),
ketodienes and conjugated trienes (KCT) - according to
ILA. Volchegorsky et al., Malonic aldehyde (MA) in
blood plasma and Er - by Yu.A. Viadimirov, A.l
Archakov. The content of reduced glutathione (GR) in
the blood was determined by the titration method
according to O.V. Travina in the modification of I.F.
Meshchishena, I.V. Petrova. The activity of enzymes of
the ADS system: glutathione peroxidase (GP) was
studied by I.F. Meshishenym, glutathione-S-transferase
(GT) - by LF. Meschishenim, catalase - for M.A.
Korolyuk et al. Enzyme activity was calculated per 1 g
of Hb. The content of cytokeratin-18 (CC-18) in the
blood was carried out by enzyme-linked
immunosorbent assay (ELISA) using Elisa reagents.
The content of homocysteine in the blood was
performed by ELISA using a set of reagents Axis®
Homocysteine Enzyme Immunoassay.

Before testing the statistical hypotheses, the anal-
ysis of the normality of the distribution of values in ran-
domized samples was performed by determining the
coefficients of asymmetry and excess using the Khan-
Shapiro-Wilkie test. The probability of the difference
between the arithmetic mean and its error between the
study groups was determined using the bilateral odd
Student's t-test. The difference was considered signifi-
cant at a significance level of p <0.05. Student's t-test
was used only in the case of a normal distribution of

equal variances of the compared samples, which was
checked using Fisher's F-test. In other cases, a nonpar-
ametric Mann-Whitney rank test was used to compare
the results. The probability of changes in variations in
the dynamics of treatment in the case of normal distri-
bution in the samples was determined by Student's
paired test, in other cases - by non-parametric paired T-
test of Wilcoxon. For statistical analysis of the obtained
results we used software packages Statistica for Win-
dows version 8.0 (Stat Soft inc., USA), Microsoft Excel
2007 (Microsoft, USA).

Research results and their discussion. The
analysis of the obtained data showed that before
treatment in patients of both groups of comparison a
significant degree of OS was established, which was
accompanied by a significant accumulation in the blood
of intermediate and final products of LPO and OMP.
Thus, before treatment, the content of MA in blood
plasma exceeded the reference values by 2.1 times (p
<0.05), the content of FRO - 1.9 times (p <0.05), the
content of AKDPH OC - 2.3 times (p <0.05) (Table 1).
At the same time, the state of the antioxidant defense
system was significantly unbalanced. Thus, the content
of GR in the blood was lower than in PHP 1.7 times (p
<0.05), the activity of G3 - was inhibited 1.3 times (p
<0.05), which explains the high intensity of OS in the
subjects patients.

These products of LPO and OMP on the
background of significant insufficiency of the ADS
system led to the activation of hepatocyte apoptosis.
Evidence of this is a significant increase in the content
of CC-18 in the blood - 7.5 times (p <0.05) compared
with PHP. Intensive OS and metabolic intoxication also
resulted in an increase in the blood content of
homocysteine in patients with NASH with DKD - 3.9
times (p <0.05), which poses a risk of endothelial
damage and progression of DKD.

Table 1

Indicators of oxidative stress intensity, antioxidant protection factors and markers of hepatocyte apoptosis
in patients with a combined course of non-alcoholic steatohepatitis, type 2 diabetes mellitus and diabetic
kidney disease in the dynamics of treatment (M = m)

PHP Groups of examined patients

Indexes nzsd 1, control, n=37 2, basic, n=38

before after before after
MA  plasma, % N % 2,35+0,05
wmol / hourhl 2,224+0,09 4,71+0,09 3,18+0,07 */ 4,73+0,07 —
IDP, E220/ml | 2,89+0,02 5,53+0,06 * 4,76+0,05 */** 5,52+0,08 * i}ifﬁ?’o“
AKDPH OC,
o.0dg / 1 of | 137£0,03 | 3,170,08 * 2,7540,04 %% | 3,19+0,05 * 1;187;0’03
protein
GR, pkmol /1 | 0,93+0,04 0,56+0,05 * 0,65+0,04 * 0,55+0,06 * 0,83+0,02 **/#
GP, nmol VG / 152,22+ . 131,64+5,14 . 149,85+3,25
min  @Nb 3.46 120,31+5,45 . 122,18+5,36 i
Cytokeratin- « " « | 249,28+ 12,19
18 Ed/| 57,62 +5,37 | 428,34 +17,37 385,83+15,83 430,52 + 18,45 e
Homocysteine, - " * 20,42+1,31
ukmol / 1 9,93+042 | 38,27+1,51 32,62+1,37 39,23 + 1,43 k3
Note: * - the difference is probable in comparison with the indicator in PHP (p <0,05);
** _ the difference is probable in comparison with the indicator before treatment (p <0,05);
# - the difference is probable in comparison with the indicator in patients of the control group
after treatment (p <0,05).
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The correlation analysis indicates a strong and
medium correlation between the intensity of OS and the
content of CC-18 and homocysteine in the blood of
patients with NASH with DKD on the background of

diabetes mellitus2 (Table 2), as well as weak and
medium relationship with markers of liver damage in
NASH and stage DKD (p <0,05).

Table 2

Matrix of correlations of morpho-functional parameters of the liver, kidneys, blood cytokeratin-18 and
homocysteine with indicators of oxidative-antioxidant homeostasis in patients with NASH and DKD, DM2

(r, p)

Index MA IDP DC AKDPH GR GP Catalase
Bilirubin 0,32* 0,43* 0,41* 0,38* -0,45* -0,21 -0,23
ALT 0,53* 0,57* 0,58* 0,44* -0,69* -0,34* -0,37*
AST 0,51* 0,53* 0,51* 0,39* -0,64* -0,33* -0,38*
GGT 0,49* 0,44* 0,47* 0,32* -0,57* -0,20 -0,25
AP 0,41* 0,43* 0,42* 0,33* -0,43* -0,28* -0,12
Thymol test 0,48* 0,49* 0,47* 0,45* -0,68* -0,35* -0,37*
Albumins -0,34* -0,41* -0,42* -0,34* 0,59* 0,43* 0,45*
Creatinine 0,58* 0,59* 0,60* 0,63* -0,67* -0,50* -0,53*
GFR -0,61* -0,63* -0,65* -0,62* 0,62* 0,32* 0,33
Steat test 0,60* 0,62* 0,63* 0,51* -0,65* -0,49* -0,50*
NASH- test 0,63* 0,65* 0,66* 0,52* -0,68* -0,53* -0,56*
Fibrotest 0,54* 0,57* 0,59* 0,57* -0,67* -0,55* -0,57*
CC-18 0,63* 0,68* 0,72* 0,70* -0,75* -0,64* -0,65*
Homocysteine 0,51* 0,53* 0,57* 0,44* -0,61* -0,43* -0,48*
Note. * - statistically significant correlation coefficient (p <0,05).

Analyzing the indicators after treatment should
indicate the higher effectiveness of therapy, which
additionally contained Quercetin. Thus, significantly
increased content of MA in the blood before treatment
under the influence of therapy decreased in group 1 by
1.5 times (p <0.05), in group 2 - by 2.0 times (p <0.05).
The increased content of the intermediate product LPO
IDP decreased by 1.2 and 1.7 times, respectively (p
<0.05). The prescribed therapy also had a significant
effect on the increased content of AKDPH OC in the
blood (2.3 times): yes, the decrease was 1.2 and 1.9
times, respectively (p <0.05). That is, after treatment
we found a decrease in the intensity of OS as relative to
the oxidation of structural lipids of cell membranes,
including endothelium, hepatocytes and podocytes, and
relative to structural proteins, due to the established
increase in the activity of ADS. This is evidenced by
the recovery of more glutathione in erythrocytes: in
group 1 - 1.2 times (p> 0.05), in group 2 - 1.5 times (p
<0.05) and a probable increase in the activity of GP
after treatment - only in patients of group 2 1.2 times (p
<0.05) (Table 1).

The obtained research results indicate that a
significant decrease in the intensity of apoptosis
processes after treatment was registered only in patients
of group 2. Thus, the average blood content of CC-18
in patients with NASH with DKD group 2 after
treatment probably decreased by 1.7 times (p <0.05),
while in patients with group 1 changes were unlikely.

The effect of the proposed therapy with the
addition of Quercetin was also more significant on the
content of homocysteine in the blood - the decrease was
1.9 times (p <0.05), and in patients of the control group
the indicator only tended to decrease (p> 0.05).

Conclusions. Comorbid course of nonalcoholic
steatohepatitis and diabetic kidney disease in patients
with type 2 diabetes mellitus is accompanied by a
significant increase in the intensity of oxidative stress,

accompanied by an increase in the content of
intermediate and final products of lipid peroxidation
and oxidative modification times (p <0.05). The
damaging effect of oxidative stress in patients with type
2 diabetes leads to activation of hepatocyte apoptosis
(increase in blood cytokeratin-18 by 7.5 times, p <0.05)
with the progression of NASH, and an increased risk of
endothelial damage due to atherogenesis (
hyperproduction of homocysteine 3.9 times, p <0.05)
with the progression of DKD. The use of Quercetin in
the complex therapy of non-alcoholic steatohepatitis
and type 2 diabetes with DHN contributes to a probable
reduction in the intensity of oxidative stress, enhancing
the activity of antioxidant defense factors (reduced
glutathione, glutathione peroxidase), resulting in a
significant decrease in the processes of apoptosis of
hepatocytes (decrease in the content of CC-18 by 1.7
times) and damage to the endothelium (decrease in the
content of homocysteine in the blood by 1.9 times).
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RESULTS OF THE USE OF THERAPEUTIC AND PREVENTIVE AGENTS BASED ON DOUBLE
ZINC AND ARGININE AMONG STUDENTS OF KIEV WITH DENTAL EROSIONS AGAINST THE
BACKGROUND OF PERIODONTAL TISSUE DISEASES WITH A GENETIC PREDISPOSITION TO

THESE DISEASES

Anomauisn.

3MiHU MIKpOEIeMeHMHO20 CKAA0Y 3MIULAHOT CIUHU BIQICPAIOMb 8ANCUBY POIb 8 eMi0NI02I1 | 8 PO3BUMK) CIO-
MAmoJI02IYHUX 3aX60PHO6AHb, 30KPEMa HeKAPIO3HUX YpadiceHb 3y0i6, 0cobauso ceped ocib Monro002o 6iky. Ananiz
Jimepamypu 00380J5€ CIMEEPOIICY8AMU, WO NPAKMUYHO YCI O0CTIOHUKU 8IOMIYAIOMb CEPUO3HI NOPYUIeHHS MiHe-
panizayii i MIKpOCmpyKmypu meepoux mKanuH 3y0i6 npu HeKAPIOZHUX YPAICEHHSX, 0OHAK NOKAZHUKU MIHEPAIb-
HO20 0OMIHY He Juuie Y pomosii NOPONCHUHI, ane Ul 8 OP2aHiZMI YUX NAYICHMI8 3aNUULAIOMbC HEOOCMAMHbO
susuenumu. Tomy, akmyanbHum 3aIUUAEmMbCs O0CAIONCEHHS eNeKMPONIMHO20 6ANanCy CIUHU NPU 3X8OPIOGAH-
HSX MEepoux mxanum 3y0i8, 30Kkpema epo3isx 3y0ie 00 ma nicis 3aCMoCy8anHs IiKy8aibHO-NPoQiiaKkmuunoi na-
CMU HA OCHOBE NOOBIIHO20 YUHKY MA APSIHIHY.

Oo0nak, namonoz2iuni 3minu, AKi npuU3600AMb 00 NOPYULEHHS POPMYBANHA CIMPYKMYPU eMAll 3ANeHCUMb He
MITbKU 610 GNAUBY (hAKMOPIB 308HIUHBLO2O CEPed0BUA A MIKPOEAEMEHMHO20 CKAADY CIUHU, a U 8i0 IHOusioya-
JILHUX 0CODIUBOCMEN OP2AHIZMY, 4 came po3gumKy ma 6y00eu emani 3y0i6, sIKi GUIHAYAIOMbCS eniceHeMUYHUMU
@axmopamu. Hawumu nonepeonivu 00CuiodceHHAMU, BUKOHAHUMU 8 Pe3yIbmami KIIHIYHO20 | MOJEeKYAAPHO-2e-
HEeMU4H020 0OCMedNCeHHsL 0Cib MON00020 BIKY, 0Y1A BCMAHOBIEHA NPOSHOCMUYHA 3HAYUMICb 8 PO3GUMKY epPO3ill
3y0ie nonimoprux sapianmie cenic MMP20, KLK4, ENAM. Tomy mu nposenu cnocmepesicenns 6 dunamiyi uepes
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