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BJIUSIHUE 1% DPUPA METAKPUJIOBOU
KHUCJOTBI U ®YJIJIEPEHA C60
HA MOP®O®YHKIIMOHAJIBHOE COCTOSIHUE
NNEYEHU KPBIC
Cuienko b.10., Cunenxo 0.1, Epomenxo I'A.

B pabore wu3yueno BmmsHme ¢ymiepena C60 xax
MOTEHILHAJILHOTO renaTolnpoTeKTopa Ha CTPYKTYPHYIO
OpPraHM3alMIO NEYSHU KPBIC MO CPABHEHHIO C MOHOMEPOM IS
MjacTMacc Tropsiuedl  MOJUMMEpU3alud. Y CTAHOBJIEHO,  YTO
JUIMTENbHOE IOCTYIUICHHE OCTATOYHOrO MOHOMepa u3 0a3uca
aKPWJIOBBIX IIPOTE30B BBI3BIBACT IUCTPOPHUUIECKHE N3MEHECHUS
IeHaTOLUTOB M PAacCTPONCTBA '€MOMHUKPOLUPKYJISLUUA B NEYESHU
kpsic. [Ipumenenne ¢ymaepeHoB 60 Ha done neticrust 1% s¢upa
METaKpPUIIOBOI KUCIIOThl YMEHBIIACT JUCTPOYHUESCKHE H3MEHEHHS
B renaTolUTaX ¥ AUCHUPKYJLITOPHBIC MPOSIBICHUS B NEUYCHOYHBIX
J0NIbKaX, MOITOMY MOXET pacCMaTpUBAThCS HA NEPCIEKTHBY B
KauecTBe IPOTEKTOpa OPraHOB ITHIIECBAPUTENILHON CHCTEMBI IPU
TI0JT630BAHUN ITOJTHBIMH U YaCTHYHBIMH CHEMHBIMHU ITPOTE3aMHU.

KaroueBbie caoBa: ¢ymrepen C60, adup merakpuiaoBoit
KHCIIOTBI, IEYEHb, KPBICHI.

Crarrs Hagivinoa 23.10.18p.

INFLUENCE OF 1% METACYRIC ACID ETHER
AND FULLERENE C60 ON
THE MORPHOFUNCTIONAL STATUS
OF THE RATS'’ LIVER
Silenko B.Yu., Silenko Yu.l., Yeroshenko G.A.

In the work the effect of fullerene C60 as a pasdi
hepatoprotector on the structural organizatiorhefliver
of rats was studied in comparison with the monofaer
hot polymerization plastics. It was found that thag-
term supply of residual monomer from the base ofleac
prostheses causes dystrophic changes in hepataydes
disorders of hemomicrocirculation in the liver afs. The
use of fullerenes 60 against the background ofthi®on
of 1% methacrylic acid ester reduces dystrophiagka
in hepatocytes and discirculatory manifestationghie
hepatic lobules, therefore, it can be consideredaas
protector of the digestive system when using fultl a
partial dentures.

Key words: fullerene C60, methacrylic acid ester,
liver, rats
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HISTOMORPHOMETRIC STUDY OF EPITHELIAL LAYER OF HUMA N SPHENOIDAL
SINUS MUCOSA

e-mail: sovhyria@i.ua

Peculiarities of the morphological structure of thecous membrane of the nasal cavity and parasissles should be
considered while performing functional endoscopnteiventions on the paranasal sinuses. To avoid ntlagority of
pathomorphological errors, a diagnostician musabexpert in the morphological features of the wtondterial. Therefore, a
qualitative biopsy diagnostics requires detailimgtioe structure of the mucous membrane of diffenails of the human normal
sphenoidal sinus mucosa. The present study hisfimtwgically evaluated the homogeneity of the datleomposition of the
pseudostratified ciliated columnar epithelium o thucous membrane, lining the different walls & ttuman sphenoidal sinus
mucosa. It has been found that each wall has ftdagical picture, which in our opinion dependsaamtain functional purpose.

Keywords: sphenoidal sinus, mucous membrane, ciliated dpithe

The paper has been written within the researchngifie work, entitled “Consistent patterns of mogaenesis of organs,
tissue and vascular nerves in health, disease adétthe influence of external factors”; State ightion number 0118U004457.

Peculiarities of the morphological structure of thecous membrane of the nasal cavity and
paranasal sinuses should be considered while parfgrfunctional endoscopic interventions on the
paranasal sinuses [8, 9, 13]. Morphological inflaatony substrate is an alteration of the ciliated
epithelium, which resulted in its desquamation @@ morphological substrate for the retardation of
mucociliary transport and recurrence of the dis¢é@s&, 11, 14]. Increased number of the goblelscel
squamous cell metaplasia of the respiratory epithrelpronounced sclerotic changes in the laminanigio
deficiency of the regenerative process also ind&cabout irreversible changes in the epitheliahdjrof
the paranasal sinuses [4, 5]. Therefore, a quaktéiopsy diagnostics requires detailing on thacitire
of the mucous membrane of different walls of thenho normal sphenoidal sinus mucosa [7, 13].
Publications report about histological featured thare found on different walls of the maxillaryngs,
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cellular cavities of the ethmoidal labyrinth [3,]1M this regard, we conducted a thorough study of
different regions of the sphenoidal sinus mucosa.

The purpose of the work was to perform histological and mompletric study of the
pseudostratified ciliated columnar epithelium of thucous membrane, lining the different walls @& th
human sphenoidal sinus mucosa.

Materials and methods.Histological study of the mucous membrane of then&n sphenoidal
sinus of 25 individuals (20 men and 5 women), deedhe reasons not associated with the ENT- patl
have been carried out. The sphenoidal sinus wdgestatCommunal Enterprise "Poltava Regional Bureau
of Pathology and Anatomy".

To obtain the mucous membrane samples the accesshtmoidal sinus was made using the
method suggested by Abrikosov A.l [1]. In this wayml 10% formalin solution was administered irte t
suinus with a syringe for 1-2 minutes for fixatiand compression of the mucous membrane to obtain th
sample. A compressed structure of the tissue etahigaining the mucous membrane from each separate
wall of the sphenoidal sinus (except the supen@)dor the spot study of the morphofunctional deas
of its structural elements.

After fixation in 10% formalin solution, histologat material was embedded into paraffin
according to conventional technique [2].

Sections were obtained by the microtome equippéi thie section receiving tray (Microm HM-
340) to prepare serial sections and carry out loigical studies. Paraffin sections of 4t thick were
stained with hematoxylin and eosin according tovemtional technique, followed up with microscopic
and morphometric study.

Morphometric measurements were performed in typhitsiostructural regions of the mucous
membrane of human sphenoidal sinus. Not less tBa@nc2llular elements, previously magnified after
microimaging by 2000 times, have been studied.

On the images, the large (D) and small (d) diamnsesénuclei of cellular elements were measured,
and two-dimensional empirical distributions wered@maip. The logarithm of the nuclei volume taken for
the ellipsoid of rotation was calculated by thenafa 1:

lgV=Igd’Dk 3, (1)
where,D — large diameter of the nucleus, d — small dimef the nucleus, k — magnification factor.

Histograms of the logarithm of the nucleus volukeayogram) were made up for each observation
and polymorphism of the nuclei in the presencénefgeaks of nuclear classes was studied; the destzin
the center of the nucleus from the basal membrasealso measured.

Mathematical data processing was carried out aDiygartment of Pathological Anatomy with
Autopsy of Ukrainian Medical Stomatological Academgycording to conventional methods adopted in
morphology [10].

Results of the study and their discussionHistomorphometric assessment of pseudostratified
ciliated columnar epithelium, lining different walbf the sphenoidal sinus has been made. The §adih
the research have established a certain cellulardgeneity of the ciliated epithelium of the musou
membrane of the sinus.

Individual regions of the mucous membrane are ax/evith pseudostratified ciliated columnar
epithelium containing numerous ciliated cells. Tager contain a large number of cilia on the apica
surface, ensuring evacuation of dust particlestduis contractile properties. The nuclei of thesls are
oblong or orbicular and are located near the apsodiace. Goblet cells are arranged sporadicalty an
contain a secretion that pushes off the nuclegtdli to the basal membrane. Microvillous cells ure
the middle location of the nuclei, and basal catleere directly to the basal membrane.

Submucous layer, containing microvessels withoearty defined lumen and surrounded by
mesenchymal cells with elongated nuclei, is locdiedeath the basal membrane. This type of ciliated
epithelium is found on the lateral walls of the epbidal sinus (fig. 1).

Regions of the sphenoidal sinus mucosa where mgotllet cells are located, in contrast to lateral
walls, have been found. This type of epitheliumpresented in fig. 2. Thin sections stained with
hematoxylin and eosin have shown that epitheliuthefmucous membrane is comprised with goblet and
basal cells. On their apical surface goblet celisehno cilia and are with bulb-shaped appearance.
Depending on the phases of the secretory cycle,rihelei are located either near the apical sexfac,
due to the accumulation of secretion, the nuclgéhefgoblet cells are pushed off to the basal mansr
Intercalated cells are located directly on the basambrane. These are small cells of pyramidal or
prismatic form, their narrowed tops do not reaahdbrface of the epithelial layer. The submucasgti
of the sphenoidal sinus mucosa is representedlbgsa connective tissue, which consists of numerous
microvessels, as well as fibroblasts and fibrocytiebas been found that the regions are locatethen
anterior and inferior walls of the sphenoidal sinus
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Fig 1. Structure of the pseudostratrfred ciliateolumnar Fig 2. Mucous membrane of the anterrorwall ofsbhenordal

epithelium of the lateral wall of the sphenoidalus mucosa. H&E sinus. H&E stain. 10x10 magnification.
stain. 20x10 magnification.

The findings of the study of serial histologicatsens showed that in the mucous membrane of
the sphenoidal sinus posterior wall the growth aasfgpredominantly ciliated epithelium were fouitie
latter, unlike the multilayered ciliated epitheliwwhthe previous walls, are characterized by ththefpal
vegetations into underlying loose connective tis3ine connective tissue is separated from the it
by a fuzzy basal membrane Whrch contarns basksl ¢eshould be noted that the growth zones arstiyo
represented by microvillous cells that have a abaot
location and different shape of nuclei. Along with
the microvillous cells, goblet cells with different
secretion content in the cytoplasm are constantly
found, whilst the ciliated cells are sporadic.
Submucous layer located in the growth zone
consists of a loose connective tissue with a high
content of microvessels (fig. 3).

In order to create a morphometric model of the
localization of the pseudostratified ciliated cotlam
epithelium of different walls of the mucous
_ y 5 Ry membrane of the sphenoidal sinus, we carried out

Fig. 3. Mucous membrane of the sphenoidal sinusefios their karyometric studies with the measurement of
wall in the growth zone. H&E stain. 10x10 magrifioa. the distance of the center of the nucleus of inidial
cells to the basal membrane and the measuremeahtafucleus volume in a common logarithm. The
results are shown in table 1.

Table 1
Morphometric indices of the pseudostratified ciliaed columnar epithelium of the mucous membrane
of different walls of the human sphenoidal sinus

Distance of the nucleus Large diameter Small diameter Logarithm of the volume
center from b/m, um of the nucleus, um of the nucleus, um of nucleus
— 0 —
T 0 IS - 2 IS S0 IS %) IS
e |28 |5 |z |28 |B% |2 |E2§|GT | |=g|Be %
delles 52 |8 |S2055 |8 |S21s5Z |8 |82/ 5% |8
IS |52 | & Ss |35 | & Ss |32 |8 SE| S8 | o
8g |28 | 8 og| g |8 og | g |8 g 28 | 8
=@ < £ o =8 | <= o =8 | £ o S8 | <C a
Basal 8.10+ 7.00+ 8.07+ 7.40+ 8.70+ 7.16x0. | 4.00+ 5.30+ 5.68+ 1.52+ 2.09+ | 2.06x
0.20 0.43 0.11 0.01 0.30 27 0.06 0.13 0.23 0.30 0.02 |0.05
Long 8.10+ | 7.00% 8.07+ | 7.40+ | 8.70% 7.16x | 4.00+ | 5.30+ 5.68+ | 1.52+ | 2.09+ |2.06+
intercal 0.20 0.43 0.11 0.01 0.30 0.27 0.06 0.13 0.23 0.30 0.02 0.05
ated
Goblet 16.00+| *14.03+ | *14.07+ | 6.90+ | *8.80+ | *7.01% 3.40+ | *5.20+ | *4.79% 1.23+ | *2.08+ | *1.92+
0.25 0.14 0.06 0.44 0.20 0.37 0.12 0.17 0.25 0.30 0.03 0.05
**18.0% | **17.9+ **8 94+ | **7,08+ *+5 50+ | **5,50+ **2 19+ | **2,19+
0.11 0.11 0.30 0.30 0.60 0.60 0.07 0.07
Microvill | 26.30+ - 20.28+ | 8.55+ - 7.18+ | 4.15% - 1.29+ - 2.00+
ous 0.30 0.09 0.34 0.33 0.23 0.50 0.08
Ciliated | 39.79+ - - 9.29+ - - 4.00% - - 1.42+ - -
0.15 0.44 0.12 0.20

*. Goblet cell at the phase of excretion;
**. Goblet cell at the phase of secretion.
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The results of our morphometric studies indicatd thasal cells are located directly on the basal
membrane, whose nuclei are located at a distan8elaf 0.2um from the basement membrane and IVV
1.52 £0.3. It should be noted that between thedfe nuclei of short and long intercalated cslégistical
reliability has not been found, which evidentlytiiss to their histogenetic affinity [8, 13]. Isdlated
goblet cells, the nucleus center distance frombteal membrane is 16,0 = 0.2& and IgV 1.23 = 0.3.
Microvillous cells are at a distance of 26.3 + 8 and IgV 1.2 + 0.5. Finally, ciliated cells ar@sh
distant, their distance from the core center framliasal membrane is 39.79 = O and IgV is 1.42 +
0.2. The difference between IgV of the ciliated amdrovillous cells is about 0,2, which, accordioghe
Benninghoff caryometric law, indicates an integratincrease in the nuclei.

Consequently, the medial and lateral walls of theous membrane of the sphenoidal sinus are
represented by a pseudo-layered, circular, cyladirepithelium, and, in our opinion, consists obtw
different histogenetic components [6, 9]. The fakthem is represented by short and long basH, @id
the other is represented by different in functioblgt, microvillous and ciliated cells.

When conducting morphometric studies regardingctimaposition of the cellular elements of the
pseudo-layered ciliated epithelium of the anteaiod the inferior walls, we found that the nuclesbbrt
basal cells are at a distance of 4.67 £ h8from the basal membrane, IgV 2.14 + 0.03, nuaiddng
basal cells are located at a distance of 7.0 £ @439V 2.09 + 0.2, the centre of the nuclei of gdldells
in the phase of secretion is removed from the basahbrane by 14.03 + 0.14n, IgV is 2.08 £ 0.03, and
the nuclei of the goblet cells in the phase ofetimn are removed from the basal membrane by 18,41
um, IgV - 2.19 + 0.07.

In this work we carried out cariometric studies pdeudo-multilayer, ciliated, cylindrical
epithelium of the mucous membrane of the postevadl of the sphenoidal sinus. Center of nuclei asél
cells 8.07 £ 0.11um, IgV nuclei of cell data 2.06 + 0.05. Microvillseells have a logarithm of the volume
of nuclei 2.0 = 0.08, centres of their nuclei ara distance of 20.08 + 0.Q&n from the basal membrane.
The nuclei of the goblet cells, depending on theet®n phase, are located either at a distandd .67 +
0.6pumor 17.94 + 0.1um and IgV varies from 1.92 + 0.05 to 2.19 + 0.07.

The monitoring of the results of morphometric sasdof the posterior mucous membrane of the
clavicular sinus with the predominant locationtod growth zones indicates that it is in this adiféerent
from the previous types of epithelium, that it &sadlished on the base cells of the clinical cihigvhich
are connected with the goblet-like, and with thestdr cells [7, 8, 9, 13].

It has been established that different walls of llsenan sphenoidal sinus mucosa have their
cytological features. Thus, the findings of ouregggh have found that the lateral walls are coverigul
pseudostratified ciliated columnar epithelium witedominant content of the ciliated cells, the amteind
inferior walls of the sphenoidal sinus mucosa apggsented mainly by the goblet cells, and on distepior
wall, which contains a large number of growth zomeisrovillous cells are located alongside the besks.
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T'ICTOMOP®OMETPHUYHE JOCJIKEHHS
ENITEJIAJIBHOTO IIAPY CJIU30BO1
OBOJIOHKH KJIMHOIIOAIEHOI TA3YXH
JIIOAUHU
Cosrupst C.M.

IIpn BukoHaHHI (yHKI[IOHATEHUX EHJOCKOIIYHUX
BTpY4YaHb Ha IPUHOCOBUX Ma3yXax HEOOXiTHO BPaxoByBaTH
0Cco0aMBOCTI MOP(OJIOTiUHOI OyI0BU CIH30BOT OOOTOHKH
MOPOXXHHHKM HOCa 1 NPUHOCOBUX masyX. 1100 yHUKHYTH
61IpLIOCTI TATOMOPQOIOTIYHUX MOMHJIIOK, JIIKap-AiarHOCT
MOBUHEH  4ITKO  po3yMmiThcs Ha  MOP(OIOTiYHHX
0COOJMBOCTAX MaTepialy HOCTiDKeHHS. ToMy Ut aKicHOL
OlomciiiHOi OiarHOCTHKM HEOOXiJHa AeTamizamis OyIoBH
cm30B0i 00OJIOHKH Pi3HUX CTIHOK KJIMHONOIOHOI ma3yXu
MOIMHM B HopMi. B maHomy  mocimimkeHHI
ricroMop¢ooriyHIMH MeToaMH OLIIHIOBAJIUCH
OJIHOPIIHICTh KJIITHHHOTO CKJIJy MCEBI00araTomapoBoro
BiYaCTOro LIIIHAPUYIHOTO EHITEIIiI0 CIIM30BOI 00OJIOHKH,
110 BUCTHJIAE Pi3HI CTIHKHU KIMHOMOAIOHOT a3y X ¥ JIOANHU.
Bygo BCTaHOBIEGHO, IO KOXHA CTiHKa Ma€ CBOIO
LUTOJIOTIYHY KapTHHY, Ka, Ha HAILY AYyMKY, 3QJISKHUTh Bil
MIeBHUX (PyHKIIOHATBHUX 000B’ SI3KiB.

KurouoBi cioBa: kiMHOMOAiIOHA Masyxa, CIIH30Ba
000I10HKa, BilfuacTHi emiTeniii.

Crarrs Hagivinoia 20.12.18p.

THCTOMOP®OMETPUYECKOE UCCIIEJOBAHUE
SMUTEJUAJIBHOI'O CJOS CIU3UCTOMN
OBOJIOYKH KJIMHOBHUIHOM MA3YXH
YEJIOBEKA
Cosrups C.H.

IIpn BemMONHEHNHM (QYHKIMOHAIBHEIX JHIOCKONUYECKHX
BMEIIATEIbCTB HA OKOJIOHOCOBBIX ITa3yXaX HEOOXOAUMO YUUTHIBAT
0COOEHHOCTH MOP(HOJIOTUUECKOTO CTPOCHHS CIIM3UCTON 00OIOUYKH
MOJIOCTH HOCa W OKOJIOHOCOBBIX TIa3zyX.  YtoObl H30exkaTh
OOJIBIIMHCTBA MATOMOP(OIOrHIECKHX OMIMOOK, Bpay-JHarHOCT
JIOJDKEH YeTKO pa3OupaTbes B MOPQOIOTHYECKUX OCOOEHHOCTAX
Marepuanga  HcCIeI0BaHUs. IlosToMy f1st  KadecTBEHHOMU
OHOIICHITHOW AMarHOCTUKHM HEeoOXOoJuMa NETalu3aIys CTPOCHHS
CIM3UCTON OOOJIOUKH Pa3JIMYHBIX CTEHOK KIMHOBUIHOM Ia3yxw
4ejoBeka B HopMe. B maHHOM mccnenoBaHu MOp(OIOTHIECKIMH
METOJaMH OLIGHHBAINCH OJHOPOIHOCTH KIETOYHOI'O COCTaBa
TICEBJIOMHOT OPSITHOTO MepLaTeIbHOrO LUJIMHIPUYECKOTO
SMUTENHS CIU3UCTOH OOOJNOYKM, KOTOpas BBICTHJIACT pPasHbIC
CTEHKH KIMHOBUJIHOH Ma3yXu ueloBeKa. bpllo ycTaHOBIEHO, YTO
KaXJasg CTeHKa MMEET CBOIO IIMTOJIOTHYECKYIO0 KapTHHY, KOTOpasd,
T10 HaIlleMy MHEHHIO, 3aBUCHT OT OIPEIENICHHBIX ()YHKINOHATBHBIX
o0s13aHHOCTE}A.

KnioueBble c0Ba: KJIMHOBHIHAS —IIa3yxa,
000J109Ka, MEPIATEILHBIN SIUTEINH.
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YIABTPACTPYKTYPHI 3MIHU CKOPOT/IMBOI'O AITIAPATY MIOKAPJA IIJTYHOYKIB
LHI{YPIB HA ETAIIAX ITIPEHATAJIBHOI'O OHTOI'EHE3Y B HOPMI
TA OICJIA I AJTKOI'OJIIO

e-mail: ivt@dsma.dp.ua

Bigomocti npo (opMyBaHHS CKOPOTJIMBOTO amapary cepis i po3moain MiopiOpun y KapaioMionmTax 3a yMOB
BHYTPIIIHbOYTPOOHOT IHTOKCHKAIll €TaHOJIOM 3aJIUIIAIOThCS HPEIMETOM 3HAUHHX CylepedoK. MeToro mociimpkeHHs Oyio
BU3HAYCHHS 3MiH YJIBTPACTPYKTypH CKOPOTJIMBOTO amapary KapAiOMIOLMTIB LUTYHOYKIB Cepls LIypiB MiJ Yac MPEHATaIbHOIO
PO3BHTKY 32 YMOB BHYTPIIIIHROYTPOOHOT aIKOT0JIbHOT iHTOKCHKAIIi1. BU3HaueHO, 1110 XpOHIYHA aJIKOT0JIbHA IHTOKCHKAIIIS i1 4ac
MPEHaTAIBHOT0 KaplioreHe3y YIIKOPKY€e CKOPOTIMBHIL arapat KapAioMiOIUTIB IILTYHOUKIB 33 paXyHOK Je30praHi3amnii CTpyKTypH
capkomepiB, hparmenTaiii Ta re3opieHTanii MioQiOpHI, 3HAYHOTO PUTHIYEHHS CApKOMEPOreHe3y, SHIKSHHs BMICTy Miodiopu,
110 acOLifOBaHO 3 AECTPYKUI€I0 MITOXOHIpPii. BupasHicTh 3MiH y JaHHUX CTPYKTYpax 3aJeXUTh BiJ] 30HU Ta TEPMiHY PO3BUTKY
emOpiona. Hai6inpmr icTOTHI 3MiHM OOYMOBIICHI IIPSIMOIO TOKCHYHOIO MIi€I0 €TaHONY 1 BiIOyBaloOThCS Ha paHHIX TepMiHax
Kap/ioreHesy.

Kirouosi
YIBTPACTPYKTypa.

cJI0BA. TPCHATAJbHUII OHTOrCHE3, AJKOTOJbHA 1HTOKCHKAIlS, MioKapjl IUTYHOUYKiB, MioQiOpmiu,

Poboma ¢ gpacmenmom HIP «Cmpykmypui nepebyoosu KOMROHeHMIE cepyeo-cyOUHHOI cucmemu 6 ymosax it

HOPMANIbHO20 [ AHOMAILHO20 2iCMO2eHe3y Yy JIOOUHU Ma eKChnepumenmanivhux meapun» (Ne Oepocaenoi peecmpayii
0115U006621).

CKOpOTJIMBHH amapaT KapAiOMIOIHTIB SIBJISIE COOOI0 BHCOKO OpPraHi30BaHY CTPYKTYpPY, sKa
BKIItoUae y cebe miodiopunu, enementu T- Ta L-cucrem. CapkoMmep MOMEPEUHO-IOCMYTOBAHOTO M’ s3a
3MIHIOETBCA 3a OyOBOIO Ta CKIIAZOM OINKiB 1O BCiil MOBXWHI Mio(iOpHIH, IPOTE iICHYIOTh TPU TOJIIOBHI
KOMIIOHEHTH — TOHKI HUTKH, TOBCTI HUTKM 1 Z-AMCKU — KOKHHUH 3 SKHUX PO3BUBAETHCS 32 JOINOMOTOIO
YHCIIEHHUX B3aEMOJIIN 3 Ginkamu, mo 6epyTh y4dacts y ckopouenHi [9, 13, 14].Miodibpusorenes — e
CKJIaJHHUI TIpolec, SIKKH SBJIsiE cOO0I0 YTBOPEHHS 1 po3noin Miodibpun y kapaioMionuTi, GopMyBaHHS
CKOPOTJIMBHUX OIJIKIB 1 yTBOpeHHs capkoMepiB [5, 7, 12].ITopylieHHs Ha OHOMY 3 IIUX €TAMIB PO3BUTKY
eMOpPIOHATBFHOTO Cepl I MI€0 YIIKOMKYIOUHX (PaKTOpiB MOXYTh TNPHU3BECTH 10 (BopMyBaHHS
YHCIIEHHHX MaTOJIOT1i CepleBO-CyIMHHOT CUCTEMH Ta HaJalli BUKJIMKATH JETAIbHUN pe3ybTaT.

© 1.B. Teepmoxui6, J.I'. Mapuenko, 2019
225



