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COCY/IOB, KOTOpble OO0€ECIEYMBAIOT AKTUBHM3ALMIO IIpoIecca
OCTEOreHe3a, OCTaeTCs TOHKHM cjaoi. BHemme HabOmromaroTcs
BHOBb 00pa30oBaHHbIE KOCTHbIE ()PAarMEeHTHI, KOTOpbIC BIIIYOb
KaHaJa CJIMBAIOTCS U yBEJIMYMBAIOTCS B pa3Mepax. Takum obpasom,
MOXKHO YTBEp)KAaTh, YTO Mpouecc (OPMHUPOBAHUS KOCTH
HAYMHAETCS CO JIHA KaHaja, MOCTENCHHO PAaCIpPOCTPAHsSICh K
MOBEPXHOCTH.
KaroueBbie c0Ba: JeHTaIbHAS MMIUIAHTALMS, CTPYKTYPHbBIE
0COOEHHOCTH, KOCTHAsI TKaHb.
Crarts Hagiiimia 24.12.201%.

the activation of the process of osteogenesis,ira th
layer remains. Externally, newly formed bone
fragments are observed, which merge deep into the
channel and increase in size. Thus, it can be drthas
the process of bone formation begins from the botto
of the channel, gradually spreading to the surface.
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HISTOMORPHOMETRIC STUDY OF EPITHELIAL LAYER OF HUMA N

SPHENOIDAL SINUS MUCOSA
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The peculiarities of the morphological structuretled mucous membrane of the nasal cavity and psahisinuses
should be considered while performing functionad@stopic interventions on the paranasal sinuseavda the majority of
pathomorphological errors, a diagnostician musabexpert in the morphological features of the wtndterial. Therefore, a
qualitative biopsy diagnostics requires detailimgtloe structure of the mucous membrane of diffenails of the human normal
sphenoidal sinus mucosa. The present study hisfiimtgically evaluated the homogeneity of the datl@eomposition of the
pseudostratified ciliated columnar epithelium o thucous membrane, lining the different walls & ftuman sphenoidal sinus
mucosa. It has been found that each wall has it8agjical picture, which in our opinion dependsaamtain functional purpose.
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The work is a fragment of the research project “Sistent patterns of morphogenesis of organs, tissukvascular
nerves in health, disease and under the influefiexternal factors”, state registration No. 0118URIG7.

The peculiarities of the morphological structurele mucous membrane of the nasal cavity and
paranasal sinuses should be considered while parfgrfunctional endoscopic interventions on the
paranasal sinuses [7, 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¢és8, 11, 14]. Increased number of the gobléisce
squamous cell metaplasia of the respiratory epitinel pronounced sclerotic changes in the lamina
propria, deficiency of the regenerative procese algicates about irreversible changes in the efiith
lining of the paranasal sinuses [3, 5]. Therefarqualitative biopsy diagnostics requires detaibmgthe
structure of the mucous membrane of different wallthe human normal sphenoidal sinus mucosa [8,
13]. Publications report about histological feasutlkat were found on different walls of the maxila
sinus, cellular cavities of the ethmoidal labyrifgh12]. In this regard, we conducted a thoroutgials of
different regions of the sphenoidal sinus mucosa.

The purpose of the work was to perform a histological and manmietric study of the
pseudostratified ciliated columnar epithelium of inucous 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), diedthe reasons not associated with the ENT-
pathology, have been carried out. The sphenoidalssivas studied at Poltava Regional Bureau of
Autopsy and Department of Morbid Anatomy at PoltRemgional Clinical Hospital.

To obtain the mucous membrane samples the accesgshtmoidal sinus was made using the
method suggested by Abrikosov A.l [1]. In this w&yml 10% formalin solution was administered into
the suinus with a syringe for 1-2 minutes for figatand compression of the mucous membrane torobtai
the sample. A compressed structure of the tissadled obtaining the mucous membrane from each
separate wall of the sphenoidal sinus (exceptupersor one) for the spot study of the morphofurrei
features of its structural elements.

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

Sections were obtained by the microtome equippeld thie section receiving tray (Microm HM-
340) to prepare serial sections and carry out loigical studies. Paraffin sections of 4t thick were

© S.M. Sovhyria, 2019
195



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2019. Ne 2 (63)

stained with hematoxylin and eosin according tovemtional technique, followed up with microscopic
and morphometric study.

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

On the images, the large (D) and small (d) diamsetddr nuclei of cellular elements were
measured, and two-dimensional empirical distrimgiovere made up. The logarithm of the nuclei
volume taken for the ellipsoid of rotation was cddted by formula 1:

IgV=lgd?Dk 3; (1)
where D — large diameter of the nucleus, d — stiatheter of the nucleus, k — magnification factor.

Histograms of the logarithm of the nucleus volunkargyogram) were made up for each
observation and polymorphism of the nuclei in thespnce of the peaks of nuclear classes was sfudied
the distance of the center of the nucleus frombtmal membrane was also measured.

Mathematical data processing was carried out aDiygartment of Pathological Anatomy with
Autopsy of Ukrainian Medical Stomatological Acadewgcording to conventional methods adopted in
morphology [2].

Results of the study and their discussionHistomorphometric evaluation of pseudostratified
ciliated columnar epithelium, lining different walbf the sphenoidal sinus has been made. The fjadin
of the research have established a certain celdtarogeneity of the ciliated epithelium of thecows
membrane of the sinus.

Individual regions of the mucous membrane are axvevith pseudostratified ciliated columnar
epithelium containing numerous ciliated cells. Tater contain a large number of cilia on the apica
surface, ensuring evacuation of dust particlestduks contractile properties. The nuclei of thes#s are
oblong or orbicular and are located near the apsadiace. Goblet cells are arranged sporadicalty an
contain a secretion that pushes off the nuclegtd)i to the basal membrane. Microvillous cells e
the middle location of the nuclei, and short orgoimtercalated cells adhere 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 spbidal sinus (fig. 1).
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Fig 1. Structure of the pseudostratified ciliatedlumnar Fig 2. Mucous membrane of the anterior wall of $péenoidal
epithelium of the lateral wall of the sphenoidaius mucosa. H&E sinus. H&E stain. 10x10 magnification.

stain. 20x10 magnification.
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Regions of the sphenoidal sinus mucosa where majoblet cells are located, in contrast to
lateral walls, have been found. This type of epitime is presented in fig. 2. Thin sections staimgth
hematoxylin and eosin have shown that epitheliunthef mucous membrane is comprised with goblet
and intercalated cells. On their apical surfacelajobells have no cilia and are with bulb-shaped
appearance. Depending on the phases of the sgcogtie, their nuclei are located either near thieal
surface, or, due to the accumulation of secretiom nuclei of the goblet cells are pushed off & hbhasal
membrane. Intercalated cells are located direcilyhe basal membrane. They have a two-row structure
due to the different location of the nucleus iratiein to the basal membrane. The submucosal Idyer o
the sphenoidal sinus mucosa is represented by s loonnective tissue, which consists of numerous
microvessels, as well as fibroblasts and fibrocytiesas been found that the regions are locatethen
anterior and inferior walls of the sphenoidal sinus

The findings of the study of serial histologicat®ens showed that in the mucous membrane of
the sphenoidal sinus posterior wall the growth sookpredominantly ciliated epithelium were found.
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The latter, unlike the multilayered ciliated eplthm of the previous walls, are characterized bg th

The connective tissue is separated
from the epithelium by a blurred basal
membrane due to the different location of
short and long intercalated cells. It should be
noted that the growth zones are mostly
represented by microvillous cells that have a
chaotic 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
: »e A £ PR | layer located in the growth zone consists of a
Fig. 3.’xMuc‘:.c‘vu‘s: merﬁ-brane of.the‘.sphénoidai s.ir{uﬁe-pois\‘/.véquiT] loose connective tissue with a high content
the growth zone. H&E stain. 20x10 magnification. of microvessels (fig. 3).

In order to create a morphometric model of the lleation of the pseudostratified ciliated
columnar epithelium of different walls of the musomembrane of the sphenoidal sinus, we carried out
their karyometric studies with the measuremenhefdistance of the center of the nucleus of indiaid
cells to the basal membrane and the measuremeheafucleus 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, pm of the nucleus, pm of the nucleus, pm of nucleus
0 ) ) i) %) 2 %) 2
Type = ] _ = ] R%) = [ _ = ]
o g s | 3 g S| 03 g s | 3 g S| =
I S s = S = I 8 s 3 8 =
cell = = = N = = 2 = = < = Z
-2 oL 2 -8 5L 2 I ol 2 2 = 0 =]
88| ££ 5 88| = ) 88| =& 5} BT 2 5
82| £°2 2 | 82| £32 2 | 82| £82 8 | 82| 22| B
= < o = < a = < o S < G a
Short 4,43+ | 4,67+0,| 4,10+0, | 6,48+ | 8,80+0, | 7,20+0, | 4,13+ | 5,40+0, | 5,260, | 1,42+ | 2,14+0, | 2,070,
intercal | 0,11 30 20 0,10 | 30 30 0,01 | 15 34 0,15 | 03 04
ated
Long 8,10+ | 7,0040,| 8,07+0,| 7,40+ | 8,700, | 7,160, | 4,00+ | 5,3040, | 5,680, | 1,52+ | 2,09+0, | 2,06+0,
intercal | 0,20 43 11 0,01 30 27 0,06 13 23 0,30 02 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 **219 | **2,19
+0,1 +0,1 +0,30 | 0,30 +0,60 | 0,60 +0,07 | +0,07
Microv | 26,30 - 20,28+ | 8,55+ - 7,18+0,| 4,15+ - 1,29+ - 2,000,
illous +0,30 0,09 0,34 33 0,23 0,50 08
Ciliate 39,79 - - 9,29+ - - 4,00+ - - 1,42+ - -
d +0,15 0,44 0,12 0,20

*- Goblet cell at the phase of excretion;
**. Goblet cell at the phase of secretion.

The results of our morphometric studies indicatd #hort intercalated cells are located directly
on the basal membrane, whose nuclei are at a destain4, 43 £ 0,11um from it and have IgV 1,43 +
0,15, and the center of nuclei of long intercalatetls is located at a distance of 8.1 + (2 from the
basal membrane and IgV 1.52 £ 0.3. It should beddhat between the IgV of the nuclei of short and
long intercalated cells statistical reliability hast been found, which evidently testifies to their
histogenetic affinity [7, 13]. In isolated goblelis, the nucleus center distance from the basatlmane
is 16.0 £ 0.25um and IgV 1.23 + 0.3. Microvillous cells are atiatdnce of 26.3 + 0.8m and IgV 1.2 +
0.5. Finally, ciliated cells are most distant, ttdistance from the core center from the basal nanwbis
39.79 £ 0.15um and IgV is 1.42 £ 0.2. The difference between &f\the ciliated and microvillous cells
is about 0.2, which, according to the Benninghaffyometric law, indicates an integrative increasthe
nuclei. Consequently, the medial and lateral wallthe mucous membrane of the sphenoidal sinus are
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represented by a pseudo-layered, circular, cyladlrepithelium, and, in our opinion, consists obtw
different histogenetic components [9, 14]. Thetfokthem is represented by short and long intatedl
cells, and the other is represented by differefaiirction goblet, 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
intercalated cells are at a distance of 4.67 f@3rom the basal membrane, IgV 2.14 + 0.03, nuzdei
long intercalated cells are located at a distarice®+ 0.43um, IgV 2.09 £ 0.2, the centre of the nuclei
of goblet cells in the phase of secretion is rerddvem the basal membrane by 14.03 + Quidl IgV is
2.08 + 0, 03, and the nuclei of the goblet cellghia phase of secretion are removed from the basal
membrane by 18,4 + 0,%dm, IgV - 2.19 + 0.07.

In this work we carried out cariometric studies peudo-multilayer, ciliated, cylindrical
epithelium of the mucous membrane of the postesiall of the sphenoidal sinus. The centre of the
nuclei of short intercalated cells is at a distaotd.10 £ 0.2um from the basal membrane, and long
intercalated cells - at a distance of 8.07 + Quit, IgV nuclei of these cells are not significardifferent
and are 2.07 £ 0.04 and 2, 06 + 0.05, respectiwdigrovillous cells have a logarithm of the volurag
nuclei 2,0 £ 0,08, centres of their nuclei are a@istance of 20,08 + 0,09m from the basal membrane.
The nuclei of the goblet cells, depending on tleeet®n phase, are located either at a distandd .67 +
0.6umor 17.94 + 0.1um and IgV varies from 1.92 + 0.05 to 2.19 + 0.07.

Thus, the result of the morphometric studies ofggbsterior wall of the mucous membrane of the
sphenoidal sinus with the predominant positionhef zones of growth indicates that it is in theseeso
in contrast to the previous types of epitheliung thicrovillous cells, which are histogeneticallgkied
both with the goblet and with ciliated cells, avedted next to the intercalated cells [7, 8, 9, 13]

It has been established that different walls of likenan sphenoidal sinus mucosa have their
cytological features. Thus, the findings of ourei@gh have found that the lateral walls are coveiigu
pseudostratified ciliated columnar epithelium wiiledominant content of the ciliated cells, the aote
and inferior walls of the sphenoidal sinus mucosarapresented mainly by the goblet cells, andhen t
posterior wall, which contains a large number avgh zones, microvillous cells are located alongsid
the intercalated cells.
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T'ICTOMOP®OMETPUYHE THCTOMOP®OMETPUYECKOE
JOCJIIIKEHHSA ENITEJIAJBHOIO HCCJEJOBAHUE SMUTEJIAAJIBHOIO CJ0S
IIAPY CJIM30BOi OBOJIOHKH KJIMHOIOAIBHOI CJIM3UCTOM OBOJOYKH KJIMHOBHATHOM
MA3YXM JIIOJUHA MA3YXHU YEJIOBEKA
Cosrupsa C.M. Cosrups C.H.
Ilpu BukoHaHHI (YHKIIOHATEHUX EHIOCKOIMIYHUX IIpu BbIMOMHEHUH (QYHKIMOHAIBHBIX 3HAOCKOIMHMYECKUX

BTpyYaHb Ha IIPUHOCOBHX I1a3yXax HEOOXIJHO BPaxOByBaTH BMELIATEIbCTB HA  OKOJIOHOCOBBIX  IadyXax  HEOOXOAMMO
ocobmuBocTi MopdosoriduHoi OyJoBH CINM30BOTI OOOJOHKM  YYUTBHIBATH ~ OCOOCHHOCTH  MOPQOJIOTHYECKOTO  CTPOCHUS
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MOPOXKHUHKM HOca 1 mpuHOCOBUX maszyXx. 1106 yHUKHYTH
O1bIIOCTI MATOMOP(HONIOTIYHUX TTOMIJIOK, JiKap-IiarHOCT
MOBHHEH  YITKO  po3yMiTUCsI  Ha  MOPQOJIOTIYHHX
0COOJMBOCTSIX Martepiany gociiukeHHs. ToMmy uist sKicHOT
OiomncCiiiHOi JiarHOCTUKM HEOOXiqHa jaeTamisalliss OyJIoBH
CIIM30BOi OOOJIOHKH Pi3HUX CTIHOK KIMHOMOAIOHOI Ma3zyxXu
JIOOMHK B HOpMi. B maHomMy  JociimKeHHi
rictoMop(oIOriYHIMH METOJaMHU OLIIHIOBAJINCh
OHOPITHICTH KIITHHHOTO CKIIAAy ICEeBI00araTomapoBoro
BIlYacTOro LMIIIHAPUYHOTO EMiTeNio Cian30Boi 00OJOHKH,
10 BUCTHJIAE Pi3HI CTIHKH KJIMHOMOIOHOT Ma3yXu JFOIUHHU.
Byno BCTaHOBIEHO, IO KOXHA CTIHKA Ma€ CBOIO
LUTOJIOTIYHY KapTHHY, SKa, Ha HAIly JYyMKY, 3aJCKHTh Bi[
MeBHUX (QYHKIIIOHATBHUX 000B’ SI3KIB.
KurwuoBi cioBa: wximHoOnomiOHa masyxa, CIH30Ba
oboroHKa, BiifyacTuii emireniii.
Crattsa Haniiinuia 26.08.18 p.

CIU3UCTON O0OONOYKH MOJIOCTH HOCA M OKOJOHOCOBBIX Ia3yX.
YroObl n36exaTh GONBIIMHCTBA MATOMOP(OIOrHIECKUX OUINOOK,
Bpad-ANarHOCT JOJDKCH YETKO Pa3OHpaThesi B MOP(HOITOTHUECKUX
0COOEHHOCTSAX  MaTepuana uccnepoBanus. Ilostomy s
KayeCTBCHHOH  OWONICHHHOM  IMarHOCTHKM  HEoOXoauma
JIETATN3ALHUST CTPOSHUS CIH3UCTOH OOONOUYKH Pa3IHIHBIX CTCHOK
KJIIMHOBUJIHOW Ma3yXu 4ejoBeka B HopMe. B naHHOM
HCCJICOBAHMM MOP(OJIIOTHYECKMMH METOJaMH  OLICHHBAIINChH
OTHOPOAHOCTh  KJIETOYHOTO  COCTaBa  IICEBIOMHOTOPSIHOTO
MEpIATENbHOTO  LUIMHAPUYECKOTO  SMUTENIMS  CIM3UCTOH
000JIOYKH, KOTOpasi BBICTHJIAET pa3Hble CTEHKH KIMHOBHIHOW
nasyxu 4eloBeKa. bpllo yCTaHOBIICHO, YTO Ka)kAasi CTEHKAa MMEET
CBOIO IIMTOJIOTHYECKYIO KapTHHY, KOTOpas, 0 HaIleMy MHEHHIO,
3aBUCHUT OT ONpPEEICHHBIX ()YHKIIMOHAIBHBIX 00s13aHHOCTEH.
KaioueBble c/10Ba: KIMHOBHAHAS T1a3yXa, CIH3HCTAs
0007104Ka, MEpIATEIbHBII SUTENNH.
Peuenzent €poenko I'.A.
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INFLUENCE OF NANOPARTICLES OF LEAD ON THE ORGANIZM
OF SUSPICIOUS ANIMALS WHEN USING WATER WITH CONTENT OF SODIUM
AND SUNPATE STEARATES
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In our time, the important and urgent problem is thfluence of heavy metals on the organism of @mal and
people. It is known that their presence in natgrea inormal phenomenon. However, due to the activeah activity, the
concentration of various xenobiotics increasesdigpParticular danger is lead compounds, whichehahigh ability to move
on tropic chains and accumulate in different orga&itspresent, special attention is being given agnscientists to questions
about the impact on the body of nanomaterials af/ienetals and, including, of lead. In modern ctiods, in various sources
of water of economic, drinking and cultural and $elwold water use, in addition to heavy metals,ettee also significant
amounts of surface-active substances, which incdod@um stearates and potassium. The purpose sfubg was to investigate
the effect of lead nanoparticles on the backgroofdater use of animals with sodium stearate artdgstum stearate on the
bone marrow and peripheral blood of white rats.sThwith the combined effect of lead nanoparticiea dose of 70 mg / kg and
sodium and potassium stearates on the body ofiterienental rats, there was a more significantaase in the bone marrow of
the number of pro-myelocytes, rodenuclear and satahaeutrophils, lymphocytes, normo-cytes, and @emsignificant
decrease in myelocytes and meta-mylocytes than avigeparate effect of nanoparticles of lead. Leatbparticles against the
background of drinking water of various compositia@aused an increase in the number of rodenucéearaphils, eosinophils,
monocytes, lymphocytes and a decrease in the nuofeEgmental neutrophils in the blood of experitaeanimals. When
introducing nanoparticles, there were phenomeransocytosis, pocillocytosis and hypochromia of okabd cells. In animals
that consumed water with sodium stearate followednal administration of lead nanoparticles, theoant of leukocyte blood
cells was significantly higher compared to anintat consumed water with potassium stearate.

Key words: lead nanopatrticles, drinking water, sodium steagadtassium stearate, bone marrow, peripheratbloo

The work is a fragment of the research project tBemical mechanisms of toxicity of nanoparticlediffierent
nature and other anthropogenic and biogenic toxisan biological systems", State registration Nd1PU000542.

During the last decades, lead and its compounds bacome frequent causes of ecologically
determined and occupational pathology of chemieakegis. Lead and its compounds are widely used in
the industry: machinery and instrumentation, radectronics, battery, cable, printing, non-ferroustal
smelting, ferrous metallurgy, crystal productiomints and enamels for the porcelain industry, and
others. [2, 10]. It enters the body by inhalatiarthie form of dust, aerosol, and vapors and thrabgh
gastrointestinal tract [3, 5, 6, 9, 12, 13].

In modern conditions, industrial pollution of theveonment is quite significant and has a
negative impact on the body. It has pronounced tative properties and accumulates in the bones.
However, under the influence of certain conditiats reserves in the bones become mobile; it ttansi
into the bloodstream and can cause acute pois¢hijgA powerful source of lead in the human bosly i
drinking water, which, as a rule, causes an iner@a#{s concentration in the blood [1, 4, 7, 8].

Recently, scientists are interested in the infleent nanoparticles (NP) lead on biological
objects, because they are characterized by snzal aaid a large total surface area. NP possesses a
complex of physical, chemical properties and bia@ap action, often radically different from the
properties of the same element in the form of memwpic dispersions [1, 4].
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