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Tounucckutl eocyoapcmeenubiti MeOUYUHCKUU YHUBepCU-
mem, Llenmp sKcnepumenmanvHou buomeouyunsl um. M.
bepumaweunu, I py3us

B skcnepumeHTax Ha OenbIX KpbICax HCCIERYETCs Ipo-
6r11eMa peryIsIMuy TEMIIEPATyPhl B TKAHU FOJIOBHOTO MO3-
ra B YCJIOBHSX YNPaBISIEMOW T'MIIEPTEPMHU BCETO Tela.
[TomydeHHbIEe Pe3yabTaThl MO3BONSIOT YTBEPKAATh, YTO
TOJIOBHOM MO3T 00€ecIiedeH BBICOKOA(P(EKTHUBHOM CHCTEMOH
ayTOPETYISIIIMN TEMIIEPATYPhI IPH SK30TCHHBIX TEMIIEpa-
TYpHBIX BO3JeiicTBUsIX. BepXHuil ipesen 3Toi ayToperyJis-
uH (711 KPBIC, TI0 KpaifHel Mepe) HaXOAUTCs B Ipeaesax
45°C okpykarorneit cpeibl. BakHyIo poib B HOPMaJIbHOM
(DYHKIMOHMPOBAHUHN CHCTEMBI Ay TOPETYILSILIUK TEMIIEPATY-
PBI B TOJIOBHOM MO3TY UTpaeT okcua azora. Kpome storo,
BBISIBJICHO, YTO TTOBBIIIEHHE HHAEKCA arpETHPYEMOCTH 3pHU-
TPOIMTOB MOXKET CYIIECTBEHHO CKa3aThCsl (ITOMHUMO BCETO
MIPOYEro) ¥ Ha TOJIEPKAHIE TEMIIEPATYPHOTO TOMEOCTa3a
B TOJIOBHOM MO3TY.
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Salivary glands play a considerable role the vital functions
of an organism. They provide homoeostasis constancy
not only of an oral cavity but also of top departments of
gastrointestinal tract, executing primary enzymatic food
processing, helping the food passing through a gullet.
Presumably there are no other organs, that would carry out
such a variety of functions (secretory, recretory, exretory,
incretory) and would have so much influence to the organ-
ism condition, organs of oral cavity and digestive system
on the whole, as salivary glands [1].

Frequency of large salivary glands disease in the structure
of general pathology is about 0,6-1,5%. Sialolithiasis takes
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about 20 - 60%, here the process strikes submandibular
salivary gland (SSG) more often (91-95,4%). Men and
women can be ill approximately identically. The pathology
appears at any age, even from a babyhood [2]. Frequency
of tumor development in SSG is not high (4%). Sexual
differences in morbidity demonstrate greater frequency
of tumour development for men (correlation of men and
women - 2,5: 1). Neoplasia is diagnosed between men at
age 28-60 (average 42,6), between women at age 40-59 (
average 47) [3].

The factors that promote development of disease are:
violation of mineral exchange, hipo- and avitaminosis
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A, violation of saliva electrolyte composition, violation
of enzymatic activity, decline of salivary gland secretory
activity, which is followed by saliva condensing, violation
of saliva formation with its speed secretion decline, changes
in anatomic structure of the gland flowing system, acute
and chronic inflammatory processes (chronic sialoadenitis
and sialodochitis) etc [4].

However, one of the most essential risk factors of gland
disease is a permanent increase of socialdemographic
process, which is characterized by increasing number of
urban population, growth of chemical and electroenerget-
ical industry, usage of mineral fertilizers, containing metals
pesticides, emission of industrial waste in different actual
states (hard, liquid, gas and vaporous) and exhaust, low
technological level at industrial enterprises [5]. It creates
continuous influence of ecosystem on living organisms [6].
As a result, in some regions there are groups of elements
that are not natural, and characteristic for the technogen-
esis [7]. While adapting oneself to the new conditions,
protection mechanisms turn on, they can resist to harmful
influence of aggressive factors during a certain time [8].
But further there is an exhaustion of reserves, that results
in adaptation failure adapting mechanisms are transformed
into pathological ones, which affect first at cell and bio-
chemical levels, and eventually become the reason of
morphological changes at organ level [9].

Nowadays, heavy metals are basic pollutants of environ-
ment, their level exceeds allowable norms in many regions
of Ukraine and the world [7]. Increasing content of ions of
copper, zine, iron, manganese, chrome and lead in soil is
observed in northern districts of Sumy region. Their con-
centration exceeds allowable one in 10-100 times [10].

The scientists all over the world pay great value to study-
ing of heavy metals influence to a human’s organism and
laboratory animals. It is reflected in many works, majority
of which specifies negative influence of metals on organs
and systems of human organism [11]. The mechanism of
heavy metals combination influence consists of a local
and resorbtive effects [12]. The local effect is shown in
tissues destruction and depends on the capacity of these
combinations for dissociation. Thus as a result of proteins
compression and denaturation, dystrophic and necrotiz-
ing changes in tissue are observed. The cornerstone of the
resorbtive effect is blocking of functionally active enzyme
groups and structural proteins [13].

There is a number of works in literature which study
structural alteration of bones [14], testicles [15], thyroid
gland [16], dental enamel [17] on condition of natural and
technogenic microelementosis, but there are no scientific
works that would light up the complex study of salivary
glands morphological changes on condition of combined
influence of several microelements.
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So, the purpose of our investigation is studying of morpho-
logical changes in submandibular salivary gland of animals
on condition of heavy metals salts effect and research of
correcting influence of medicinal drug Dialipone to struc-
tural changes in submandibular salivary gland.

Material and methods. We conducted an experiment at 90
white male-rats of young, mature and advanced age.

All experiments are conducted following the rules of Eu-
ropean Convention of Animals Protection [18,19].

Taking into account well-marked antioxidant properties of
alphalipoic acid, we chose a pharmacological drug “Dia-
lipone” to correct structural alteration in submandibular
salivary gland, caused by microelementosis.

Rats were devided in 2 groups control one and experimental
one. There were 18 rats of different age in a control group.
The rats got normal drinking-water and food according to
standard daily rate.

There were 72 rats of young, mature and old age (from 4th
to 22th months) in experimental group. This group of rats
was divided into 2 groups of 36 animals. The first group
drank water with heavy metals salts in concentrations,
that are determined in soil and water of some districts of
Sumy region (salts of zinc (ZnSO4 x 7TH20) — 5 ng/l /1,
copper (CuSO4 of x 5SH20) - 5 pg/l /1, iron (FeSO4) - 10
pg/l/1, lead (Pb (NO3) 2) - 3 nug/l, manganese (MnCI2 of x
4H20) — 1 pg/l /1) [10]. The correction was conducted by
Dialipone. The second group drank water with heavy met-
als salts without any corrector. The first group of animals
was divided into 2 subgroups: first one consisted of rats
that were taken out of experiment in 1 month; the second
subgroup was the animals that received heavy metals salts
and the corrector during two months. The second group was
divided also into 2 subgroups on the same principle.

The corrector “Dialipone” was slowly injected in an ab-
dominal region once a day in a dose of 60 pg to 1 kg of
body weight.

Animals were taken out of the experiment by means of
decapitation under acthereal anesthesia.

A part of submandibular salivary gland was taken for the
histological research. It was fixed in 10% solution of neutral
formalin (during 24 hours). Serial cuts were executed about
7-9 um each, that passed through a center, subcapsularis
and intermediate areas of a gland. Preparations were painted
over with a standard methods.

Prepared histological preparations were investigated and
photographed by means of the digital image display system
“SEO Scan ICX 285 AK-F IEE-1394».
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Microsoft Excel 2010 with addition AtteStat 12.0 was
used during a statistical research (determination of normal
selection by Kolmogorov criterion, calculation of Student
independent criterion, Pierson’s correlation coefficient - r
and relliability of differences - p).

Results and their discussion. After 30 days of combi-
nation influence of heavy metals salts and the corrector
drug in submandibular salivary gland of young rats one
can observe considerably less deviations in linear size
and architectonics of gland particles, comparing to the
results of control group of animals. During the PAS
reaction in gland tissue one can observe intensification
of color saturation in epithelial cells, epithelium of the
implanted and striated ducts, comparing to the corre-
sponding group of rats that had combination of heavy
metals salts only (Fig. 1).

There is an insignificant divergence of collagen fiber,
minimum signs of swelling in the capsule and interacinar
layers of gland connective tissue. Blood vessels of the
capsule are expanded, with increased blood filling, located
more compact, compared to the group of microelementosis
influence, where in interacinar stroma one can often observe
the signs of swelling in the form of cavities.

There is insignificant growth of connective tissue around
ducts and in periacinar area in both groups.

After 60-day’s experiment with Dialipone in submandibular
salivary gland of young rats one can observe insignificant
damage of glandular parenchima cells, that showed up in
form of small focuses of fatty and albuminous proteina-
ceous degeneration. Animals of this group, compared to
the second group (2 subgroup) of animals of young age,

Fig. 1. Submandibular salivary gland of a young rat after 30 days of simulated microelementosis (A4)
and after 30 days of microelementosis with corrector usage ( B ). Zoom x 360. Painted over with hematoxylin- eosine.
A: 1 — epithelium of glands with PAS-positive formations.
B: 1 — epithelium of glands with PAS-positive formations, 2 — swallowing

Fig. 2. Submandibular salivary gland of a young rat after 60 days of microelementosis ( A ) and after 60 days of mi-

croelementosis with corrector ( B ). Zoom x 360. Painted over with hematoxylin- eosine. A: 1 — growth of connective

tissue, 2 — epithelium of a duct and particles, 3 — interdict secretion. B: 1 —swallowing, 2 — epithelium of a duct and
particles with insignificant quantity of carbohydrate formations, 3 - hemocapillaries
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had less distinct dyscirculatory violations. There are signs
of swallowing, dilatation and hemocapillar wall bulge in
the stroma component (Fig. 2). One can also observe some
grows of connective tissue around vessels and ducts.

In general,one can observe better saving of glandular
epithelium, less prevalenced dystrophic and discirculatory
changes, sclerotization processes in stroma, comparatively
to the histological research results of submandibular sali-
vary gland tissue of young animals without the microele-
mentosis influence correction.

After 30-days joint use of heavy metals salts combination
and the corrector there is insignificant amount of cells
with fatty and hydropic degeneration in submandibular
salivary gland of mature rats. There is a secretion delay,
desquamation of some cells (Fig. 3) in gland duct system.
Comparing to the group of animals of corresponding age,
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which had microelementosis without any corrector, there is
more parenchima with signs of glandular epithelium stable
functioning, but there is less stroma component. One can
observe moderate hemocapillar dilatation, venous conges-
tion, insignificant perivascular stroma swallowing.

After 60-days of correction with Dialopine in submandibular
salivary gland of rats of mature age one can observe a tendency
to damaged tissue area reduction comparing to the group of
animals of corresponding age without corrector use. There are
dystrophic changes in some terminal parts. There are some
desquamated cells and insignificant secretion accumulation
in implanted and striated ducts of the gland. One can observe
a phenomenon of implanted ducts branching as a sign of
strengthening of regeneration process in submandibular sali-
vary gland. Connective tissue grows mostly perivascular and
periductal, interparticle partitions broaden. There is a venous
congestion in some small vessels (Fig. 4).

Fig. 3. Submandibular salivary gland of a mature rat after 30 days of microelementosis (4)
and after 30 days of microelementosis with corrector (B). Zoom x 400. Painted over with hematoxylin- eosine.
A: 1 — connective tissue, 2 — intraparticle duct with secretion, 3 — fatty tissue. B: 1 — epithelium of hybrid acinus with
areas of stroma fatty degeneration, 2 — secretion retardation in duct clearance

Fig. 4. Submandibular salivary gland of a mature rat after 60 days of mi(l:?’oelementosis (A)
and after 60 days of microelementosis with corrector ( B ). Painted over due to Van-Gizon. Zoom x 400.
A: 1 —smooth fibrous connective tissue, 2 — hemocapillaries, 3 — adipocytes, 4 — interaduct with secretion.
B: 1 —periductal fibrosis, 2 — swallowing, 3 — acinus with degenerative changes
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Fig. 5. Submandibular salivary gland of a senior rat after 30 days of simulated microelementosis (4)
and after 30 days of microelementosis with corrector usage (B). Painted over due to Van-Gizon. Zoom * 400.
A: 1 — periductal, perivascular and ma periacinar connective tissue, 2 — swallowing.

B: I —intraparticle connective tissue with swallowing, 2 — mucous terminal sections

Fig. 6. Submandibular salivary gland of a senior rat after 60 days of microelementosis (4)
and after 60 days of microelementosis with corrector usage ( B ). Zoom x 400. Painted over with hematoxylin- eosine.
A: 1 — acinus epithelium, 2 — periductal fibrosis, 3 — dilatation the duct clearance with secretion reservation.
B: 1-swallowing, 2 — degenerative changes in duct epithelium

After 30 days’ of concurrent taking of heavy metals salts
combination and corrector in submandibular salivary
gland of senior rats one can observe structure heteroge-
neity of parenchima: there are some fatty and hydropic
degenerations among acinus with kept structure. Mucous
terminal parts of glands that prevail in parenchima struc-
ture are separated by connective tissue layers with some
signs of swallowing (Fig. 5). Comparing to the group of
senior rats, which had microelementosis and did not take
Dialipone, one can observe the reduction of swallowing,
fibrosis changes, dystrophic and atrophic transformations
of parenchyma.

After 60-days of correction with Dialopine in subman-
dibular salivary gland of old rats one can observe tissue
swallowing, granulocyte centers with dystrophic changes.
Sometimes glandular cells contain signs of apoptosis. In
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general, the area of gland parenchyma component dimin-
ishes due to atrophic and involutory process. There is an
expansion of connective tissue component: interparticle
membranes and capsule the amount of connective tissue
component grows around large vessels, ducts (Fig. 6).
Comparing histological changes to the group of senior
animals, which did not take the corrector, one should notice
less distributive dystrophic, atrophic and dyscirculatory
changes.

Without doubts, influence of environment harmful factors,
including heavy metals salts, results in structural changes
in submandibular salivary gland that leads to to progress
of diseases. The inflow of heavy metals in the organ results
in substituting of essential macro- and microelements in a
cell [20], blocking of active functional groups of enzymes,
proteins [21]. The most important is blocking of sulfthydryl
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and tiol groups that provide biological activity to over 50%
enzyme proteins; amine, carboxyl and other groups are
blocked less (Pic.).

[ Heavy metals :l

7N

SH - groups
of enzymes

The cells
of the
salivary
gland

Necrosis

Inflammation

Violation of
education
and salivation

Violation of the synthesis
of hormones
and bioactive substances

Pic. The pathogenesis of the influence of heavy metals in
the salivary gland

Thus, experimental animals in the conditions of simu-
lated microelementosis have signs of granulocyte dys-
trophic and atrophic changes. Coarse-fibred stroma,
capilar sclerosis, hemorrhages are observed. During the
processes of Dialipone corrective influence, damage of
submandibular salivary gland tissue diminished. The
swallowing and fibrotic changes were less expressed,
as well as dystrophic and atrophic parenchyma trans-
formations.

Except impressive antioxidant properties, the drug has
membrane stabilizing, antihypoxic, detoxification effects
and activates damaged tissue regeneration.

Conclusions. Research of Dialipone corrective influence
on structural changes in submandibular salivary gland of
rats of the different age, caused by microelementosis, con-
firms perspective of the drug application. While comparing
restoration possibilities of Dialipone for the gland tissue it
was noticed that animals of different ages have got different
efficiency of application the corrector.

The rats of young and mature age have got more complete
renewal of structural changes. The rats of senior age have
got less complete and effective renewal of structure, than
young animals, which is explained by worse reparative
possibilities for old rats.
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SUMMARY

STRUCTURAL CHANGES IN SUBMANDIBULAR
SALIVARY GLAND, CAUSED BY HEAVY METAL
SALTS, AND THEIR CORRECTION WITH DIALI-
PON (EXPERIMENTAL STUDY)

ISikora V., 'Bojko V., 'Tkach G.,
’Kyptenko L., ’Lyndin M.

'Sumy State University, normal anatomy department with
a topographical anatomy and operational surgery course;
2department of pathology, Ukraine

Setting of possibilities of structural changes correction
in submandibular salivary gland with a Dialipone drug,
caused by adverse effect of heavy metals salts on an or-
ganisms of different age group rats.

Structural changes and their correction were studied on
the histological preparations basis painted by hematoxy-
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lin-eozin, Van-Gizon, PAS reaction, investigated and pho-
tographed by means of the digital image display system
"SEO Scan".

In comparison to the results of submandibular salivary
gland tissue histological research of animals without any
correction of microelementosis, animals that took Diali-
pone are marked with a better glandular epithelium sav-
ing, less widespreading of dystrophic and dyscirculatory
changes, sclerotization processes in stroma.

When comparing of Dialipone restoration possibilities, it was
set, that different age group animals show different applica-
tion efficiency of the corrector. The rats of young and mature
age have more complete renewal of structural changes. The
rats of advanced age show worse reparative capabilities, less
complete and effective renewal of structural changes.

Keywords: salivary gland, heavy metals, corrector.
PE3IOME

CTPYKTYPHBIE UBMEHEHUS B INOJHUKHE-
YEJIOCTHOM CJIOHHOM JKEJIE3E, BbI3BAH-
HBIE COJSIMHU TSKEJIBIX METAJLJIOB, U UX
KOPPEKLIMSI C NOMOIINBIO JTUAJIHUIIOHA
(OKCHHEPUMEHTAJIBHOE U CCJIEJOBAHUE)

Cuxkopa B., boiiko B., Tkau I,
Kunrenko JI., JTungun M.

Cymckou 2ocyoapcmeenHulil yHugepcumen, Ykpauna

[enbro uccaen0BaHus BUIOCH YCTAHOBIEHUE BO3MOXK-
HOCTEH KOPPEKLUH CTPYKTYPHBIX U3MEHEHUH B IIOJIHUXK-
HEYEIIIOCTHOM CJIFOHHOM JKeJle3e MpenaparoM JUAJIUIIOH,
KOTOPBIEC BBI3BAHBI BPEIHBIM BO3JCHCTBUEM COJIEH TsIXKeE-
JIBIX METaJUIOB HA OPraHMU3M KpPBIC Pa3HbIX BO3PACTHBIX
MIEPUOIOB.

CTpyKTYpHBIC U3MEHEHUS ¥ UX KOPPEKIIHS OBbUTH H3yUCHBI
Ha THUCTOJIOTHYECKUX MpenapaTax, OKpaleHHbIX TeMaToK-
CUJIMH - 303UHOM, BaH ['M30Hy, IMK-peakuuel, KOTopble
uccnenoBaiy u GororpadupoBai ¢ IOMOIIBIO ITUPPOBOI
cucTeMsl BbIBosia m300paxenus «SEO Scany.

ITo cpaBHEHUIO C pe3ynbTaTaMi THCTOJIOTHYECKOTO HCCIe-
JIOBAHUS TKAHU MOJHWKHEUEIIOCTHOMN CIIOHHOM JKeJIe3bl
JKMBOTHBIX 0€3 KOPPEKIIMH 01 BIUSTHUEM MUKPO3JIEMEH-
TO3a Yy ’KMBOTHBIX, MOJyYaBIIUX JHAIUINOH, OTMEYaeTCs
6omnbI1ast COXPaHHOCTb KEJIE3UCTOTO MUTENUS, MCHbIIAST
PacnpoCTpaHeHHOCTh TUCTPOPHIESCKUX U AUCIUPKYIISITOP-
HBIX U3MEHEHMH, MPOLIECCOB CKIEPOTU3AINH B CTPOME.

Ilpu cpaBHEHUM BOCCTAHOBUTEJIBHBIX BO3MOXKHOCTEH
JIMAJIMIIOHA YCTAHOBJICHO, YTO y )KUBOTHBIX Pa3HBIX BO3-
PacTHBIX TPy OKa3bIBaeTCs pa3iuuHas 3(GpdeKTHBHOCTh
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JIECTBHSL KOPPEKTOPA. Y KPBIC MOJIOJIOTO U 3PEJIOro BO3-
pacTa IpOMCXOIUT II0JTHOE BOCCTAHOBJICHUE CTPYKTYPHBIX
HU3MEHEHUHU. Y KPBIC CTApYECKOI0 BO3PACTa OKA3bIBAOTCS

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OoJiee HU3KKE perapaTUBHBIE BOZMOXKHOCTH, BOCCTAHOB-
JICHHUE CTPYKTYpPbI MeHEe MmosiHoe U 3Q(HeKTUBHOE, YeM Y
JKUBOTHBIX MJIAJIIINX BO3PACTHBIX TPYIIIL.
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HOBBI MEXAHU3M I'MIIONIMKEMHAYECKOI'O JEMCTBUA
OMBPUOHAJIBHOI'O ITPOTUBOOITYXOJEBOI'O MOAYJIATOPA MKPTUSIHA ITYTEM
AKTUBALIMU ET'O MEMBPAHOIIPOTEKTOPHOT O D®®EKTA

Araaxanosa E.M.

Epesanckuii cocyoapemeennviii meouyunckuil ynueepcumem um. M. I'epayu, Apmenus

IIpoGnema caxapHoro auadeTa SBISETCS OTHOM U3 OCHOB-
HBIX TIpo0JIeM COBpeMEHHOW MenuiuHbl. HecMorps Ha
OTPOMHOE KOJIMYECTBO PaboT, BBIMOIHSIEMBIX B 00JIaCTH
JMabeToNIOTUH KaK B AKCIIEPUMEHTE, TaK U B KIIMHHKE,
BOIpOC JeueHus AuabeTa Mo cei JeHb He pemieH. Bee
CYIIECTBYIOIIHME METO/IbI TPEOYIOT MOCTOSTHHOTO BBEJICHUSI
HOBBIX JICKAPCTBEHHBIX MIPEMapaToB U HOCAT, B OCHOBHOM,
CHUMITOMAaTHYECKHUil XapakTep. 3a MOCIeAHNE TOIbI J1ena-
I0TCs1 TIOTBITKY JIeUeHUs Tadera | Thia myTeM TpaHCIUIaH-
TallUU MOKETYIOYHON JKese3bl UM HETOoCPeICTBEHHO
OCTPOBKOB f3-KieToK. OJJHaKO 3T METOJIbI JaJIeKH OT CO-
BepuieHcTBa. OHM TPEOYIOT COOTBETCTBYIOIIHIA 1S DUITHT-
HBIHA MaTepua Ajs TPAHCIUIAaHTAIUHU, TOBOJIBHO CIIOKHOE
XUPYypPruYecKoe BMEIIATeNbCTBO, a TaKyKe Ha3HaueHHeE
0O0JILHOMY TOXKM3HEHHOTO MTPpHUeMa UMMYHO/ICTIPECaHTOB,
YTO CO3/1aeT OIPE/ICIIEHHbIE IPOOIEeMBI JUIst 3110pOoBbs. Ha
CETOHALIHUM JeHb B HAyYHOH JMTEpaType MOSBUIOCH
MHOXKECTBO COOOIIEHUH OTHOCHUTEIBHO HCIIOJIb30BAaHUSI
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CTBOJIOBBIX KJIETOK B JieueHHH auabera. OjHaKo Bee 9TH pa-
0OTBI HOCSIT DKCTIEPUMEHTANBHBIN Xapaktep [28,29,33].

Hauagasicst o Bcemy MUpY «3IHIEMESD Anadera UKTyeT
HEOOXOIMMOCTh MPOBEACHHS Mep MPOQHUIAKTUKY Ha CTa-
JIMU TIpeAadeTa Ha ypoBHE BHEIPEHHMS TOCYJaPCTBEHHBIX
HpPOrPaMM.

[Mpenapar, npurogaHsIi as1st 3pPEeKTUBHON OOPHOBI ¢ Ana-
0eToM, JOJDKEH OTBeuarh CIEIYIOMIUM TpeOoBaHMsM: 1)
OKa3bIBaTh PETyIHpYIOLIee JeHCTBIE Ha ONpE/ICICHHbIC
MaTOreHETUUECKUE 3BEHbsI Pa3BUTHSI JradeTa M MpPOTeK-
TOPHOE BO3/IeHCTBHE Ha B-KJIETKHU MaHKpeaca; 2) o0aarh
JUTUTEITLHBIM 3 (QEKTOM BO3/ICHCTBYS; 3) TeparneBTUUeCKHIe
JI03BI MpernapaTa JAOJDKHBI ObITh JIUIICHBI CIIOCOOHOCTH
JUIMTEIBHOW KyMYJISIIMM B OpraHusme; 4) BBeieHHE Ipe-
napara 00JIbHOMY J0JDKHO OBITh TEXHUUECKH HE CIIOXKHBIM,
JOCTYIHBIM JIFOOOMY MEAPaOOTHUKY 0€3 CIeIUaTbHON



