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Among the polymeric materials used in medicine,
methylmethacrylate monomers and polymers have the
most adverse effects on human health, especially the
ones that are used in dental prosthetics practice [1,2].
Oral mucosa is affected by the range of negative factors
when using removable dentures. During the removable
denture masticating pressure can cause the impairment
of capillary circulation, factors of hemocoagulation of
saliva. Accumulation of the desquamated epithelium
and food debris, heat exchange disorder between the
denture base and mucous membrane contributes to
proliferation of pathogenic microflora under the den-
ture, reducing the activity of local immunity, which in
turn leads to the onset of inflammatory and destructive
alterations of the oral mucosa, and, consequently, im-
pairment of adaptation processes and even to the re-
fusal of using denture [3-7].

Acrylic removable laminar denture has toxic, allergic
and traumatic effects on the tissue of prosthetic bed in
40% of individuals, who use them [8-12].

Morphological study of alterations in oral mucosa
of mature Wistar albino rats, induced by methylmeth-
acrylate (monomer of acrylic resin) showed that the
prolonged effect of methylmethacrylate on the oral
mucosa, in 1% concentration during 30 days, caused
structural changes in all layers of mucosa with the de-
velopment of toxic inflammatory process. Degenerative
changes of epithelial cells, the signs of reparation of epi-
thelium, manifested by its hyperplasia, acanthosis and
focal hyperkeratosis, have been detected. Some cases
showed the occurrence of signs of nongranulomatous
inflammation in the submucous layer. Therefore, the
experts find it necessary to consider the potential toxic
effect of methylmethacrylate used in dental prosthetics
with acrylic resins and take measures to reduce this ef-
fect [13].

Acrylic dentures are often the cause of oral mucosa
inflammation or “acrylic stomatitis”. The statistics shows
that allergy in the form of symptom-complex occurs
in 35% of patients after prosthetics with dental resins
[5,6,14,15].

The study of morphmetric parameters of microvas-
culature of rats’ palatine glands in experimental hypo-
salivation, carried out by Ukrainian researchers, has
shown that the use of methacrylate 1% for modeling of
experimental hypofunction of palatine salivary glands
caused a spasm of resistance vessels on day 14 of the
observation, followed by vasodilatation up to day 30
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of the experiment. The exchange and capacitance ves-
sels of the microvasculature showed stable dilatation
throughout the experiment. The phenomena, caused
by the direct irritating effect of methacrylate 1% on the
mucous membrane of the glandular zone of the rats’
hard palate of the rat have been detected [16].

Another study (modeling of experimental hyposali-
vation in rats, induced by administration of methylmeth-
acrylate) has shown the total reduction of functional
activity of epithelial cells of the glandular structures of
the gland, manifested by the lack of vacuoles, formed
by the secreting substance, in the cytoplasm. The in-
creased density of location of the alveolar structures of
the gland with deformation of epithelial cells has been
detected in places. Degeneration of some epithelial
cells, accompanied by destruction of the alveole and
aggregation of cell decay products in the interalveolar
space has been also noted. Degenerative changes in
the epithelial lining were detected in some ducts, too.
This process was accompanied by desquamation of cells
into the lumen and obliteration of the latter. Indirect
confirmation of reduction of the functional activity of
the gland is collapsed lumens of the glandular ducts and
absence of secretion in them. Obliteration of lumina of
major ducts, resulted from the primary accumulation
and subsequent calcification of products of secretion,
was also detected. The findings show that prolonged
oral exposure to methylmethacrylate leads to destruc-
tive lesions of the salivary glands followed by reduced
formation and secretion of saliva. The analysis of the
specimens of rats’ salivary glands after atropine load
showed the intensive total growing of functional activity
of the epithelial cells of glandular structures, expressed
by the presence of vacuoles, formed by products of se-
cretion, in their cytoplasm [17].

Special attention has been given to estimation of the
state of the rats’ oral mucosa after exposure to meth-
ylmethacrylate monomers and “Profial” dental gel. 30
rats, assigned into 3 groups, were involved into study.
Group lincluded intact animals kept in the standard con-
ditions of the vivarium. Group Il animals were exposed
to methacrylate 1% in the form of applications made
by 2 x 2 mm cotton applicator onto the mucous mem-
brane in the mucogingival fold and adjacent cheek and
gums during 2-3 sec. Group Il animals were exposed to
methylmethacrylate along with “Profial” dental gel ap-
plications. The specific morphological picture of both
epithelium and lamina propria of the oral mucosa was
detected in rats of Group Il, exposed to methylmeth-
acrylate. Signs of acanthosis and alterations in some cel-
lular layers were markedly apparent in the epithelium.
The thickness of the horny layer was uneven in different
areas. Stratification of the layer and areas of its partial or
full desquamation was noted. This confirms the growth
of erosion coefficient. Generally, the horny layer looks
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thinner as compared with control group, confirmed by
the morphometry, too. Researchers are unanimous in
their view that methylmethacrylate monomer has a
harmful effect on the oral mucosa of the experimental
animals expressed by the moderately marked inflamma-
tory and dystrophic phenomena [18].

Study of the potential toxic effect of methacrylate on
the capillary resistance of rats’ oral mucosa is of signifi-
cant importance. During the investigations visual exami-
nation of the sites of methacrylate 5% injection showed
the formation of red papulae with clear boundaries on
the area of mucogingival fold of the lower lip. Their mar-
gins gradually lost their clarity and diffuse hyperemia of
the mucosa occurred. No ulcerative and necrotic lesions
of the mucous membrane were detected during the
whole period of study. The animals were excited with
poor consumption of food. During the experiment it was
established that the vascular permeability of the oral
mucosa in the intact animals accounted for the average
of 29,75 * 2,33 pg/ml. Intramucosal administration of
methacrylate 5% showed the heightened concentra-
tion of the stain in samples 74,7 + 2,16 ug/ml, indicating
the increased permeability of capillaries of the mucous
membrane. The experiment showed lesions of the mu-
cous membrane, occurred within 3 hours after exposure
to methacrylate 5%, accompanied by the growing vascu-
lar permeability, confirmed by increased output of the
vital stain from the vascular bed. Clinically, this process
is characterized by the occurrence of hyperemia, edema
and pain reaction in the area of the rats’ oral mucosa.
Thus, the effect of toxicant, namely methacrylate 5%, is
manifested by the reduced oral mucosa capillary resist-
ance, manifested by inflammatory process: hyperemia,
edema and pain reaction of rats’ oral mucosa [19].

Another experimental study reported about the de-
velopment of rapid and highly sensitive method of eval-
uation of the free acrylic monomers content in products
made from dental base resins: vertex, protacryl, color-
less resin, etacryl, ftorax. It is proved by evidence that
extraction of free monomers from samples of resins,
using alcohol solutions, is much more effective than
using water. The most effective extraction of free mono-
mers occurs in using ethyl alcohol 95%, except for color-
less resin, for which it is better to use the concentration
of ethyl alcohol 70%, as it is destroyed in alcohol 95%. It
has been proved that out-of-limit (exceeding the maxi-
mum level) concentration of the monomer in the base
resin of the removable denture can be detected within 1
hour using a spectrophotometer with the resolution of
direct measurement of the concentration of monomers
of base resins in 0.1 ug/ml alcohol 95% extracts [20-23].

I. A. Voronov reported about the confirmed protec-
tive properties of the “Pantsyr” silicon carbide coating,
which reduces the levels of migration from the denture
base, manufactured from potentially hazardous com-
pounds, namely, polymethylmethacrylate. The “Pant-
syr” coating of 800 nm thickness lets in 1.45 times less
methylmethacrylate as compared to unprotected sam-
ples, and thickness of 1600 nm (about 49 times) by 2-6
times less than the maximum permissible concentra-
tion. By lowering the levels of migration of potentially
hazardous products, especially with coating of 1 600 nm,
the “Pantsyr” coating reduces the chemical risk factor of
application of “Ftorax” materials on indication [24].

National researchers at L. I. Medved Institute of Eco-
logical Hygiene and Toxicology, Kyiv, have studied the
adverse effects of polymeric materials used in medical
practice. It has been proved that polymeric materials
and migrating substances, used in medicine can lead
to the development of various pathological conditions
both in patients and in medical workers with lesions
of bronchopulmonary, immune and nervous system,
as well as the liver and skin, with the onset of allergic
diseases. Biological inactivity of polymeric materials
and control over reduction of low-molecular substanc-
es content in polymeric materials for medical purpose
with estimation of their migration properties into the
environment with which they contact in the process of
operation, as well as sterilization and disinfection is the
main link of prevention of adverse effects of polymeric
materials and migrating substances on human health.
Noteworthy, the primary task in toxicological evaluation
of the polymeric materials for medical purpose is the
development of the adequate research methods, taking
into account such factors as the nature and duration of
contact of the polymer product with human body [25].

Conclusion. In conclusion, a significant progress in
the development of the advanced technologies and
improvement of materials for manufacturing of remov-
able dentures is foreseen in practical dentistry. At the
same time, no alternatives to acrylic resins, affordable
at the price (taking into account the difficult economic
situation in the country) and with good aesthetic quali-
ties, have been developed to date. Currently, numer-
ous publications report about toxic effects of polymeric
materials on human health during denture wearing.
Identification of the methacrylate impact on the mor-
phofunctional state of the oral cavity organs requires
further study.

Prospects for further research in this direction are
to find means that reduce the negative effects of meth-
acrylates on the organs of the oral cavity.
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BM/IMB EPIPA METAKPUNOBOI KUCNOTU HA MOP®ODYHKLIOHA/IBHUA CTAH OPFAHIB MOPOXHUHU
POTA

EpoweHkKo I. A., LUeBueHKo K. B., KpamapeHko [l. P., Auminb A. |., TumoweHko 0. B., JinucaueHko O. A.

Pe3stome. Cepeg, nosimepHuUx maTepianis, AKi BUKOPUCTOBYHOTbCA B MeAULUMHI, HaWbinbw HecnpuATaMBi edek-
TW Ha 340POB’A NOANHWU ONMUCAHI NPU BNAMBI METUIMETAKPUAATHUX MOHOMEPIB i NonimepiB, 0COBANBO TUX 3 HUX,
AKMMU KOPUCTYIOTbCA 3yOHI TexHIKM Ta daxiBLi B 061acTi opToneanyHoOro npotesyBaHHA. ToMy, BU3HAYEHHSA BNANBY
edipy MeTakpuIoBOI KUC/IOTU Ha MOPPODYHKLIOHANBHUIM CTaH OpraHiB NOPOXKHWHM poTa NoTpebye NoganbLIOro
BMBYEHHSA. AKPUNOBUIM 3HIMHWUI NAACTUHKOBUI NPOTE3 MAE TOKCUYHWUI, aNepriyHmiA | TpPaBMaTUYHMI BNNB Ha TKa-
HMHM NPOTE3HOTO JIoXKa MalxKe y 40 % ocib, sKi HUMK KOpUCTYOTbCA. 3yOHI NpoTe3n, BUrOTOBMIEHI 3 aKPUIOBUX
NAacTMac, HePiAKO € MPUYMHOLO 3ananeHHsA CIM30BOI 060NOHKM NMOPOXKHUHM POTa, 3 NOABOI Yy 35 % XBOPUX Micns
npoTe3yBaHHA CTOMATONOMNYHMMM NAACTMACAMK aneprii y BUMAAAI CMUMATOMOKOMNN/IEKCY, OTXKe npu 3ybHoMy npo-
Te3yBaHHI 3 BUKOPUCTAHHAM aKPUIOBMX NACTMAC HEODXiZHO BPAax0BYBATU MOK/IMBY TOKCUYHY Ait0 METUIMETAKPU-
NaTy i NPOBOANTMN 3aX0AM LLOAO 3MEHLUEHHSA LbOro BNAMBY. 3HAYHWUW iHTepec npeacTaBase poboTa No BUBYEHHIO
MO/IMBOTO TOKCMYHOTO BMANBY METUN0BOTO edipy METaKPUIOBOI KUCIOTHU, HA PE3UCTEHTHICTb KaninApis ciM30Boi
060N0OHKM POTOBOI NOPONKHUHK LLYpPIB. [pU eKcrepuMeHTanbHIl rinocanisalii, BUABNEHO, WO NPY BUKOPUCTaHHI
1 % po3unmHy MeTna0BOro edipy MeTakpuIoBOT KMCAOTU A1A BiATBOPEHHA eKCnepuMeEHTaNbHOI KCePOCTOMIi cro-
CTepiraeTbcA cnasm Pe3nCTUBHOI NlaHKM Ha 14 noby cnocTepelkeHHA, Ha 3aMiHy SIKOMY BM3HAYa€ETbCA AMNATALA
00 30 gobu ekcnepumeHTy. 3 6OKYy 06MIHHOI | EMHICHOI 1aHOK MiIKPOLMPKYNATOPHOrO pycaa BU3HAYAETbCA CTil-
Ka OMAATaLiA NPOTATOM BCbOrO CMOCTEPEXKEHHA. BuaHaueHi asnwa obymosneHi besnocepeaHim noapasHioUMM
BnAvMBom 1 % po3unHy meTunosoro edipy MeTakpUAOBOI KUCAOTU Ha CAM30BY 0600HKY 3a/103MUCTOI 30HM TBEPAOIO
niaHebiHHA wypis. OTXKe, Aia PO34YNHY METUIOBOTO edipy METAKpPUIOBOT KMCNIOTU NPOABAAETLCA B 3HUMKEHHI pe-
3ucTeHTHOCTI Kaninapis COMP, wo KAiHIYHO NPOABAAETLCA Y BUTNALI 3anasbHOrO npouecy: rinepemii, HabpaKy Ta
601b0BOI peaKLii c/IM30B0i 060N0HKM NOPOXKHUHM poTa LWypiB. [pegmeTom cnewjiasibHOro BUBYEHHS CTana OLiHKa
CTaHy CM30BOT 060/IOHKM MOPOKHWUHM POTa LypiB Nif BAAMBOM MOHOMEPIB METUAIMETAKPUAATY i CTOMATONONIY-
Horo rens «lMpodian», Ta NpoBeAeHa OLiHKA BMICTY Bi/IbHUX aKPUNOBUX MOHOMeEPIB y BMpobax 3 6a3ncHUX cToma-
TO/IOTIYHMX NAACTMAC: BEPTEKC, NPOTaKpuA, 6e3bapBHa naacTmaca, eTakpua, propakc. HaykoBLAMM JOBEAEHO, LLO
eKCTpaKLia BibHUX MOHOMEPIB 3pa3kiB NJacTMac 3a AONOMOTO CIMPTOBUX PO34MHIB e HabaraTto epeKkTuBHiLle,
Hi}K 32 gonomoroto Bogu. Halbinblu eheKTUBHO eKCTpaKLisl BilbHUX MOHOMEPIB BiabyBa€eTbCs NPU BUKOPUCTAHHI
95 % eTMN0BOro CAMpPTY, KpiMm 6e3bapBHOT NacTMacK, A1 AKOT Kpalle BUKOPUCTOBYBATU KOHLEHTPALLi0 eTUI0BOro
cnunpTy 70 %, TaK AK B 95 % cnupTi BOHA pynHYyeTbCA. [JoBeAeHO, L0 NONIMEPHI MaTepianu i pe4OBMHMU, LLO MIrpyoTb
3 NONIMepPHUX MaTepianis, AKI BUKOPUCTOBYHOTLCA B MeAMULMHI, MOXKYTb NPUBECTN 4,0 PO3BUTKY Pi3HUX NATONOTIYHMX
CTaHIB AK y XBOPWUX, TaK i Yy MeAMYHUX NPaLIBHUKIB 3 ypaxeHHAM BpoHxonereHeBoi, iMyHHOI, HEPBOBOI CUCTEMU, A
TaKOX NeYiHKM, WKipK, 3 GOpMyBaHHAM anepriyHMx 3aXBoptoBaHb. biosoriyHa iIHAKTUBHICTb NOAIMEPHUX MmaTepianis
i KOHTPONb 32 3HUXKEHHAM BMICTY HU3bKOMONEKYNAPHUX PEYOBUH B NOMIMEPHUX MaTepianax Meanu4yHOro npusHa-
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YeHHS 3 OLHKO X MirpaLiiHMX BNAaCTUBOCTEN B CepefioBULLi 3 AKMM BOHW KOHTAKTYIOTb B NPOLLECi ekcnyaTaL,i,
cTepunizauii Ta AesiHdeKuii, € OCHOBHOI NaHKO NPOdINAKTUKN HECTIPUATANBUX eDEeKTiB NoiMEPHUX MaTepianis
i MirpyroUMx 3 HUX PEYOBMH Ha 340POB’A NOAUHWU. TaKUM YUHOM, Y MPAKTUYHIN cTomaTonorii nepebayaeTbes 3Ha-
YHWI NpoOrpec y PO3BMTKY HOBITHIX TEXHONOTIM | BAOCKOHANEHHA MaTepianiB ANA BUrOTOBAEHHA 3HIMHUX 3yOHMX
npoTesiB, ajsie, Pasom 3 TUM, a/IbTEPHATUBM aKPUIOBUM MNACcTMacam, AOCTYMHMM 3a LLiHOK (BPaxoBYHOUM CKPYTHe
€KOHOMIYHe CTaHOBMULLE B KPaiHi) Ta 3 4OOBPMMM eCTETUUHUMM AKOCTAMM, NOKU LLO HEMAE.

Kntouosi cnoBa: 1 % edip meTakpuioBoi KUCNOTH, MOPOXKHUHA poTa.

B/INAHUE SDUPA METAKPUIOBOM KUCNOTbl HA MOP®ODYHKLMOHAIBHOE COCTOAHUE OPFAHOB MNO-
NOCTU PTA

EpoweHko I. A., LlesueHKo K. B., KpamapeHko A. P., AumuHb A. U., TumowueHko 0. B., Jiucauerko O. 4.

Pe3tome. B paboTe npuseaeHbl JaHHble COBPEMEHHbIX IMTEPATYPHbIX UCTOYHMKOB O BAUAHUKU 1 % sdupa me-
TAKPMNOBOM KNCNOTbl Ha MOPHODYHKLMOHANbHOE COCTOSIHME OPraHOB NOMIOCTM pTa. HecMOTpA Ha 3HAYUTENbHbIN
nporpecc B pasBUTUN HOBEMLIMX TEXHONOTMA U COBEPLUEHCTBOBAHMA MATEPMANOB A/1A U3FOTOBAEHUSA CbEeMHbIX
3yOHbIX NPOTE308B, a/IbTEPHATMBbI AKPWUIOBLIM MNACTMACCaM, AOCTYMHbIM MO LLEHE U C XOPOLUMMM 3CTETUYECKMMM
KauyecTBamM, MOKa HeT. B TO ke Bpems, B Hay4YHOM nTepaType MMeTCA MHOTOYMC/IEHHbIe AaHHbIe O TOKCUYECKUX
addeKTax NOAMMEPHbIX MaTEPMANOB Ha 340POBbE YE/IOBEKA B MpoLEecce WX IKCnayaTaumu. OnpegeneHve BAUAHUA
ad1pa MeTakpmnoBoi KNcnoTbl Ha MopdodyHKLIMOHANBbHOE COCTOAHWE OPraHOB NOMOCTK PTa TpebyeT ganbHenwe-
ro nsyyeHus.

KntoueBble cnosa: 1 % adup MeTakpmMaoBOM KMCAOTbI, MONOCTb PTa.

IMPACT OF METHACRYLATE ON THE MORPHOFUNCTIONAL STATE OF THE ORAL CAVITY ORGANS

Yeroshenko G. A., Shevchenko K. V., Kramarenko D. R., Yachmin A. I., Tymoshenko Yu. V., Lisachenko O. D.

Abstract. The paper presents the data from current publications on the impact of methacrylate 1 % on the
morphofunctional state of the oral cavity. Notwithstanding the significant progress in the development of advanced
technologies and improvement of materials for the manufacturing of removable dentures, no alternatives to acrylic
resins, affordable at the price (taking into account the difficult economic situation in the country) and with good
aesthetic qualities, have been developed to date. At the same time, current publications report about toxic effects
of polymeric materials on human health during denture wearing. Identification of the methacrylate impact on the

morphofunctional state of the oral cavity organs requires further study.

Key words: methacrylate 1 %, oral cavity.
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MPOBJIEMA NAPAHEOMN/NTACTUMHOIO CUHAPOMY

YKpaiHcbKa meauuyHa cTomaTosioriuHa akagemis (m. MonTtasa)

38’A30K ny6iKauii 3 nhaHOBMMM HayKOBO-A0CNIA-
HUMKU poboTtamu. PoboTta € dparmeHtom HAP: «Oco-
6numBocTi nepebiry, NpPorHo3y Ta NikyBaHHA Komopbia-
HUX CTaHIB MPW 3aXBOPIOBAHHAX BHYTPILLIHIX OPraHis 3
YPaxyBaHHAM reHeTUYHMX, BIKOBUX i reHAePHMX acnek-
TiB», Ne gepraBHoi peecTpayii 0118U004461.

3n0AKiCHa NyxnAuMHa, He3aneXKHOo Big, NOKanizauii i
CTagii cBOro po3BMTKY, Yy BignoBiab, 34aTHA MPOBOKY-
BAaTM CKNAAHI arpecuBHi ayTOiMyHHI Ta meTaboniyHi
peakLuii. 3Ha4YHa YacTKa 3 HUX — MapaHeonaacTUYHI pes-
MaTU4Hi cuHapomm (MPC), sKi «ycnilwHO» iMiTyro4M pos-
NOBCHOAKEHI pPeBMATUYHI 3aXBOPHOBAHHA, iHOAi, mMano
UMM BiAPI3HAOTHLCA Bif IX TUMOBOrO KAiHIYHOro nepebiry
[1,2]. HoBOYTBOPEHHA MOXYTb BWMKAMKATU PEBMATUY-
Hi NposABKM NPAMMMKM abo HeNMpPAMUMWU MeXaHi3Mmamu.
Cepep nepLlumx — iHBasia NyX/IMHU B KiCTKM Ta cyriobwu,
peakLis Ha NyxJAnHy CMHOBiaNbHOI 060/10HKK cyrnobis
abo HaBKONOCYrNO6OBUX M'AKMUX TKAaHWH, BHYTPILLHbO-
cyrnoboBi abo nepuapTUKyNspHi KPOBOBUIMBM, @ TAKOXK
BTOPWMHHA nogarpa. Henpsami, HemeTacTtaTuyHi, abo Bia-
[aneHi, onocepeaKoBaHi NaTONOMNYHUMWU TYMOPAbHU-
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MK daKkTopamu. IMyHHI peakuii NpoTU NYyXAUHHUX KNi-
TUH Ta NepexpecHa PeakTUBHICTb MiX NMYXAMHHUMK Ta
®i3ioNoriYyHMMM aHTUreHaMM NPU3BOAMUTL A0 AYTOIMYH-
Horo cTaHy i opmysaHHA MPC.

MpUNyLLEeHHA, WO 3a KOXKHMUM AebOTOM Ha nepLimi
nornag 6aHanbHOrO PEBMATOIAHOTO aAPTPUTY, CKAe-
poaepmu, reHepanisoBaHoi 3ananbHoi MionaTii abo
BACKY/IITY MACKYyeTbCA NapaHeonnasis, € Haa3BMYaMHO
BaXK/IMBMM, OCKi/IbKM 3abe3neuye paHHii giarHos 3so-
AKICHOrO 3axBOPIOBAHHA i 3HAYHO MNIABMLLYE LUAHCK
YCNiWHOCTI AikyBaHHA. Cepen, curHanbHUx o3Hak [MPC
0COBNMBO BaAXK/AMBUMM € NMOYATOK PEBMATUYHONO CUH-
LAPOMOKOMMEKCY Y HETUNOBOMY Billi, HEYYTAUBICTb A0
npoTU3ananbHOI Tepanii, WBWAKE MPOrpecyBaHHA, He-
BiANOBIAHICTb BAXKKOr0O 3arasibHOrO CTaHy i BUCOKOI aK-
TUBHOCTI 1abOPATOPHUX MAPKeEPiB 3ananeHHsA CTyMNeHto
ypaXKeHHA KiCTKOBO-M’'130BOI CMCTEMM, MapafoKcasbHi
pe3ynbTati cneymdiyHoi 1abopaTopHOi AiarHOCTUKK, a
TAKOMXK CTiMKa IMXOMaHKa.

Cepeg MNPC HaliyacTilwe giarHoCcTytoTb peBmaToigo-
noaibHnin cuHapom, RS3PE-cMHApOM, 3anasibHy miona-
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