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The aim of our study was to establish the structural organization of the glands of the mucous membrane of the
septum and the anterior wall of the frontal sinus (FS) in a normal person.

The material for the study was the mucous membrane of human FS. Cadaveric material from people of both gen-
ders aged 28 to 73 years (43 corpses: 27 male/16 female), who died from causes not related to the pathology of the
paranasal sinuses, was studied in accordance with the international standards for biological research.

Complex branched alveolar-tubular glands, which were mixed on the anterior wall and protein-mucous on the
septum and consisted of a system of excretory ducts with acini, were found in the mucous membrane of the FS of
the anterior wall and septum. The acini of the glands of the mucous membranes of the anterior wall are formed by
cylindrical cells, and the septum are formed by cuboids. We did not find any significant differences between the walls

in terms of such a parameter as the outer diameter of the acini.
In the mucous membrane of the FS of the anterior wall and septum we detected the complex branched alveo-
lar-tubular glands, which were mixed on the anterior wall and protein and mucous on the septum and consisted of a

system of excretory ducts with acini.

The acini of the glands of the mucous membranes of the anterior wall were formed by the cylindrical cells, and

the septum was formed by the cuboidal cells.

Morphometric study of the average thickness of the submucous layer of the mucous membrane of human FS has
established quite pronounced differences in the thickness of the submucous layer on the anterior wall and septum.
The thickness of the submucous layer on the anterior wall of the FS (302.34+12.98 um (p<0.05)) was by 58% signifi-
cantly greater compared to the the thickness on the FS septum (127.17+8.48 um (p<0.05)).

Key words: human subjects, frontal sinus, mucous membrane, histological structure, morphometric method.

Connection of the publication with planned research
works.

The study is a part of the research project “Morpho-
functional study of human internal organs and laborato-
ry animals in various aspects of experimental medicine”,
state registration number 0121U108258.

Introduction.

Morphological study of the frontal sinus (FS) is of great
concern nowadays [1, 2, 3, 4]. The glands in the submu-
cous layer of the FS mucosa have been identified years
ago [5, 6, 7].

However, in the publications the authors report only
a qualitative characteristic with functional data relating
to the glands, not indicating their histotopographic and
morphometric features. In the XXI century, the novel diag-
nostic, clinical and morphological features of the clinical
course of frontitis have been registered [8, 9]

The investigations confirmed that the clinical mani-
festations of the inflammatory process in the abovemen-
tioned sinus do not always correspond to morphological
changes in the mucous membranes [7, 10, 11].

Also, attention is paid to the immunohistochemical
features of the glands of the mucous membrane of the
frontal sinus [12].

Therefore, in our opinion, the study of histotopo-
graphic and morphometric features of the glands of the
FS mucosa is of great practical importance for the con-
temporary morphology and clinical medicine.

The aim of study.

To determine the features of the structural organiza-
tion of the glands of the mucous membrane of the sep-
tum and the anterior wall of the frontal sinus in health.

Object and research methods.

The material for the study was the mucous membrane
of human FS. Cadaveric material from people of both gen-
ders aged 28 to 73 years (43 corpses: 27 male/16 female),
who died from causes not related to the pathology of the
paranasal sinuses, was studied in accordance with the
international standards for biological research and meth-
odological recommendations and the “Procedure for the
removal of biological objects from the dead, whose bod-
ies are subject to forensic examination and pathological
examination, for scientific purposes”.

After obtaining the mucous membranes of the FS,
their fragments were fixed in phosphate buffered 2.5%
glutaraldehyde solution and embedded in the Epon-812
epoxy resin [7, 13, 14, 15].

To obtain the semi-thin sections, the “Selmi” UMTP-
7 (Sumy PA) ultramicrotome was used. Evaluation of the
quality of the obtained sections was carried out using a
stereoscopic microscope. For high-quality attachment of
histological sections to the surface of the slide glass, the
latter together with sections were kept in a thermostat for
24 hours at a temperature of 45-50°C. The sections were
stained with 0.1% toluidine blue solution and 1% methy-
lene blue according to J.A. Lynn, or polychrome method of
staining histological preparations was used [7, 16, 17, 18].

The obtained preparations were studied on the
“Konus” light microscope, equipped with the Sigeta DCM-
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900 9.0 MP digital microphoto attachment and the Biorex
3 (serial number 5604) software, adapted for the above
studies [7].

To obtain morphometric parameters, the MOV-16 oc-
ular-micrometer was used (Avtandilov G.G., 1990) [19].
Morphometric method was used to determine metric pa-
rameters, namely, the outer diameters of the acini of the
glands of the human FS mucosa. Statistical processing of
the resulting data was carried out on a personal computer
using the Statistica 13 and Microsoft Excel 2016 software
packages [20].

Research results and their discussion.

The findings of the study have shown that the mucous
membrane of the anterior wall of human FS was charac-
terized by the presence of submucous layer, formed by
loose fibrous connective tissue with a pronounced micro-
circulatory network, in which complex branched glands
consisting of acini and a system of excretory ducts were
found.

The acini of the glands are formed by the cylindrical
cells. A significant number of secretory granules were
found in the cytoplasm, which, when stained with tolu-
idine blue, showed the a-reaction, which indicated the
predominance of proteins in their composition. Addition-
al morphological confirmation was the detection of cells
at different stages of the secretory process, namely, the
entry of secretory products from blood vessels, the syn-
thesis and accumulation of secretory products, excretion
and recovery. Nuclei, mostly orbicular in shape, some-
times with slight invaginations, contained mainly decon-
densed chromatin, indicating their functional activity, and
small grains of condensed chromatin, which were diffuse-
ly located in the karyoplasm (fig. 1). The nucleolus, mostly
one, had an eccentric localization.

As part of the acini, sporadic cambial cells were noted.
Morphologically, they were characterized by an optically
dark homogeneous cytoplasm and small orbicular nu-
clei, containing condensed chromatin. In the basal parts
of individual acini, single lymphocytes were found, which
provide the barrier function of the glands of the mucous
membrane of the anterior wall of the frontal sinus. Ex-
ternally, in the acini, nuclei of the fibroblasts were found,
which formed a delicate capsule around the latter (fig. 1).

As shown in figure 2, excretory ducts of the glands col-
lected the secretory products from the acini.

They were formed of 2-4 acini and excreted the secre-
tory products to the surface of the mucous membrane of
the frontal sinus. They were lined with 1-2 layers of cuboi-
dal epithelial cells. Their basophilic cytoplasm had a struc-
tureless appearance at the light-optical level. The centric
nucleus contained mainly decondensed chromatin and
eccentric nucleolus. The lumens of the ducts were filled
with homogeneous secretory products, which included
undissolved basophilic secretory granules. The outer layer
of the ducts was formed by disintegrated layer of myo-
epithelial cells. The hemomicrocirculatory bed was repre-
sented by the capillary-type vessels. The loose connective
tissue, adjacent to the glands, contained a predominantly
fibrillar component with scarce fibroblasts.

In the submucous layer of the mucous membrane of
the human frontal sinus, we have identified the alveo-
lar-tubular glands. The acini of the glands of the first type
were formed by the cuboidal epithelial cells; the nuclei
were visualized in the central parts of the cells and con-
tained mainly condensed chromatin. In the apical parts
of the low-basophilic cytoplasm, secretory granules were
located.

Figure 1 — The acini of the glands of the anterior wall of the
human frontal sinus. Semi-thin section. Methylene blue staining.
Magnification: oc. lens x10, obj. lens x100. Designations: 1 —
glandulocyte, 2 — secretory granules, 3 — lymphocyte, 4 - fibroblast,
5 — collagen fibers.

Figure 2 — Excretory ducts of the serous glands of the anterior wall
of the human frontal sinus. Semi-thin section. Polychrome staining.
Magnification: oc. lens x10, obj. lens x40. Designations: 1 — acini,
2 - lumen of the duct, 3 — loose connective tissue of the submucous
layer, 4 — secretory products in the lumen of the duct,

5 —blood vessels.

Figure 3 — Protein glands in the mucous membrane of the
human frontal sinus. Semi-thin section. Methylene blue staining.
Magnification: oc. lens x10, obj. lens x40. Designations: 1 — acinus of
the gland, 2 — secretory products in the lumen of the excretory duct,
3 — excretory duct, 4 — connective tissue.

In the lumens, secretory products had a drop-shaped
appearance (fig. 3).
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Figure 4 — Protein glands in the mucous membrane of the
human frontal sinus. Semi-thin section. Toluidine blue staining.
Magnification: oc. lens x10, obj. lens x100. Designations: 1 — the

lumen of the acini, 2 — connective tissue, 3 — epithelial cells of the
excretory duct, 4 — secretory products in the lumen of the excretory
duct, 5 — nuclei of the fibroblasts.

The wall of the excre-
tory ducts was formed by
a layer of the cuboidal ep-
ithelial cells, among which

Figure 5 — Excretory duct of the mucous gland in the mucous
membrane of the septum of the human frontal sinus. Semi-thin
section. Methylene blue staining. Magnification: oc. lens x10, obj.
lens x100. Designations: 1 — lumen of the duct, 2 — basal epithelial
cell, 3 — interstitial epithelial cell, 4 — goblet cell, 5 - fibroblasts.

Table — The ratio of the morphometric parameters of the thickness of the
submucous layer and the outer diameter of the acini of the glands of the
anterior wall and the septum of the normal human frontal sinus, um

we detected the “light” Anterior wall Septum
and “dark” cells by the Parameter onthe left | ontheright | ontheleft | onthe right
optical density of the cyto- (n=10) (n=10) (n=10) (n=10)
plasm. The thickness of the submucous layer  [299,65+14,63|302,34+12,98|127,17+8,48* | 124,93+7,89*
In the “light” cells, - — . *
. . Outer diameter of the acini of the glands| 29,85+3,04 | 29,84+2,47 |25,42+1,68 * | 25,89+1,38
the nuclei were orbicular,

contained mainly decon-
densed chromatin and two
nucleoli. In the cytoplasm, secretory granules were found
in the apical regions.

The nuclei of the “dark” epithelial cells were ovoid,
with a long axis oriented perpendicular to the basement
membrane. Optically dense cytoplasm was homoge-
neous. The obtained data make it possible to assign the
latter cells a cambial role in the composition of the ductal
epithelium of the glands of the first type (fig. 4).

The secretory products in the lumen were defined in
the form of optically light and optically dense stripes. In
the lumen of individual ducts, we discovered secretory
products of high optical density, which completely filled
the lumens. In the abovementioned ducts of the glands
of the first type, we found areas of cistern-like dilatation
with thinning of the wall.

The alveolar acini of the glands of the second type
were formed by a single layer of cuboidal epithelial cells
with a low- basophilic cytoplasm. The nuclei were located
in the basal parts of the cells, were oval in shape and con-
tained mainly decondensed chromatin. A characteristic
feature of the acinar epithelial cells was the presence of
small polymorphic osmiophilic secretory granules in the
apical plasmalemma. The secretory products in the lu-
mens had an average optical density, was heterogeneous
due to osmiophilic drops.

The wall of the excretory ducts was formed by a multi-
nucleate epithelium on the basement membrane. Among
the cells, basal, prismatic and goblet epithelial cells were
noted. Cuboidal basal cells contained ovoid nuclei orient-
ed along a long axis parallel to the basement membrane.
Prismatic epithelial cells reached the lumen of the ducts,
basophilic secretory granules were localized in the apical
part. Goblet cells were marked by a relatively high local-

anterior wall.

Notes: oo — p<0.05 compared to the values of the opposite side; * — p<0.05 compared to the values of the

ization of large orbicular nuclei and decondensed chro-
matin.

In the lumens, the secretory products were of a fairly
high optical density (fig. 5).

No significant difference in the thickness of the sub-
mucous layer of the anterior wall of the FS on the left
(299.65+14.63 pm) and right (302.34+12.98 um) was
found. Similarly, no significant differences in the thickness
of the submucous layer on both sides was noted. Since
we found glands in the submucous layer of the anterior
wall of FS, we carried out a morphometric study of the
outer diameters of the acini. The mean values of the outer
diameter of the acini of the glands of the anterior wall of
the human frontal sinus were 29.85+3.04 um on the left
and 29.8442.47 um on the right. No significant differenc-
es in the size of the acini on both sides were found (table).

No significant difference in the values of the average
thickness of the submucous layer of the FS septum on the
left (127.3348.48 um) and right (124.93+7.89 um) was
found. Morphometric analysis showed that the outer di-
ameter of the acini of the glands of the human FS sep-
tum was on the average of 25.42+1.68 um on the left and
25.89+1.38 um on the right (table).

Conclusions.

In the mucous membrane of the FS of the anterior
wall and septum we detected the complex branched al-
veolar-tubular glands, which were mixed on the anterior
wall and protein and mucous on the septum and consist-
ed of a system of excretory ducts with acini.

The acini of the glands of the mucous membranes of
the anterior wall were formed by the cylindrical cells, and
the septum was formed by the cuboidal cells.
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Morphometric study of the average thickness of the
submucous layer of the mucous membrane of human
FS has established quite pronounced differences in the
thickness of the submucous layer on the anterior wall
and septum. The thickness of the submucous layer on the
anterior wall of the FS (302.34+12.98 um (p<0.05)) was
by 58%significantly greater compared to the thickness on
the FS septum (127.17+8.48 um (p<0.05)).

DOI 10.29254/2077-4214-2025-1-176-461-468
YAK 616.216.2:616.212-06-07

The resulting metric parameters of the outer diameter
of the acini of the glands of the anterior wall and the sep-
tum of the FS showed no significant differences with the
thickness of the submucous layer.

Prospects for further research.

In the perspective of further research, it is planned to
investigate the structural organization of the glands of the
mucosa of the septum and the anterior wall of the frontal
sinus in people with chronic frontitis.
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Memor Hawoeo 0ocnidmeHHs 6ysn10 8CMAHOB/AEHHA CMPYKMYPHOI opeaHi3auii 3as103 ciu3080i 060/10HKU
rnepe2opodKu ma rnepedHboi cmiHku n106080i nasyxu (/1) At0OUHU y HOPMI.

Mamepianom 0ns docnidxceHHs byna cauzosa obonoHka /1M aroduHu. TpynHuli mamepian oci6 o6ox cmameli
gikom 8i0 28 0o 73 pokie (43 mpynu: 27 4on08ikie / 16 #iHOK), momMepsaux 8i0 MPuU4UH, He Mo8’A3aHUX 3 MAMOoso2ier0
MPUHOCOBUX MA3YX HOCA, O0CAIOHEHO 32i0HO 3 Mi¥HAPOOHUMU cmaHAapmamu bionoziyHUX 00CAiIOHEHb.

Y cnusoeili 060s0HYi /1T nepedHboi cmiHKU ma nepe2opoOKU 8UABAEHO CKAAOHI po32asayHeHi anb6e0napHO-

mpy64acmi 3an103u, Aki 6yau 3miwaHi Ha nepedHili cmiHuyi ma 6inKko8o-cAuU308i Ha nepea2opodyi i ckanadanuca i3
cucmemu 8UBIOHUX MPOMOK 3 AUUHYCaMu. AYUHYCU 3003 C/1U308UX 0BO/IOHOK MepedHboi CMIiHKU ymeopeHi
UUAIHOPUYHUMU KAIMUHAOMU, 0 nepe2opodKu — Kyb6onodibHumu. [JocmosipHux 8iOMiHHOCMel Mix< cmiHKamu 3a

MAKUM napamempom K 308HiwWHIl diamemp ayuHycie HaOMU He 8USB8/eHO.
Y cnusoeili 060s0HYi /1T nepedHboi cmiHKU ma nepe2opodKU 8UABAEHO CKAAOHI po32asayHeHi anbeeonsapHo-
mpy64yacmi 3an103u, Aki 6yau 3miwaHi Ha nepedHili cmiHuyi ma 6inKko8o-cAu308i Ha nepe2opodyi i ckanadanuca i3

cucmemu 8UBIOHUX MpPOMOK 3 ayuHycamu.

AUUHYCU 307103 C/1U308UX 0O0/I0HOK MepedHboi CMIHKU ymeopeHi YUaiHOPUYHUMU KAIMUHAMU, d nepe2opodKu

— KybonodibHumu.

MopgpomempuyHe 0ocnidneHHs cepedHboi MosWUHU Mi0C/IU308020 Wapy €AU3080i 060a10HKU 1T AHOOUHU
8CMAHOBUM0 O0CUMb 8UPAXEHI 8BIOMIHHOCMI MOBWUHU NiGCAU308020 WApPY HA nepedHili cmiHui ma nepeaopooyi.
Tosw,uHa niocau308020 wapy Ha nepedHil cminyi /11 (302,34+12,98 mkm (p<0,05)) 6yna Ha 58% sipo2ioHo binbworo
rOpPIiBHAHO 3 MOBUWUHOI Ha repe2opodui /1 (127,17+8,48 mkm (p<0,05)).

Knw4oei cnoea: nwduHa, nobosa nasyxa, cau3zosa 06070HKA, 2icmosoeiyHa 6ydosa, mopgomempudHUli

mMemoo.

38’A30K ny6nikauii 3
BocnigHuMu pobotamu.

JocnigeHHs € YacTUHOK HayKoBOro nNpoekTy « Mop-
dodyHKLiOHaNbHe JOCNIAKEHHA BHYTPILWHIX OPraHiB to-
OWHW Ta 1abopaTOPHUX TBAPUH Y PiSHMX acheKTax eKcne-
PUMEHTAIbHOI MeAULMHNY, AePKaBHUIN peecTpaLinHuii
Homep 0121U108258.

Bcryn.

MopdonoriuHe aocniarkeHHa nobosoi nasyxu (/1M) Ha
CbOTOAHI € AOCUTb aKTyanbHUM [1, 2, 3, 4]. 3an03u y nia-
C/IM30BOMY LWapi cnn3oBoi 06010HKKM SN 6ynn BUABNEHI
pokamu Tomy [5, 6, 7].

OpfHak y nybnikauiax aBTopM NOBIAOMAAIOTL AULLE
AKICHY XapaKTEPUCTUKY 3 QYHKLIOHANbHUMW AaHUMU, AKi
CTOCYIOTbCA 33103, HE BKa3sytouu ix rictotonorpadiyHi Ta
mopdomeTpuyHi ocobamsocTi. Y XXI cToniTTi 3apeecTpo-
BAaHO HOBIi AiarHOCTWUYHI, KAiHIKO-mopdonoriyHi ocobnm-
BOCTi KniHiYuHOro nepebiry ¢poHTUTY [8, 9].

JocnigxeHHA niaTBepauau, WO KAiHIYHI NpoABu 3a-
MasibHOrO MpoLLecy y BULLE3a3HaYeHil nasyci He 3aBXAu

naaHoBMmMu HayKOBO-

BignoBiaatoTb MopdonoriyHMm 3miHam cIM30BMX 060/10-
HOK [7, 10, 11].

TaKoX NpuAineHo yBary iMyHOricTOXiMmiYHUM ocobau-
BOCTSIM 33/103 C/IN30B0OI 060/10HKM N1060BOI Nasyxu [12].

Tomy, Ha Haly AYMKY, BUBYEHHSA ricToTonorpadiyHmx
i MopdomeTprYHNX ocobanBOCTEN 33103 CN30BOI 060-
NoHKM JIMN mae BaxkAnBe NpaKTUYHe 3HAaYeHHA 414 cyyac-
Hoi Mopdoorii Ta KAIHIYHOT MeaANLMHN.

Merta gocniaKeHHs.

Bu3HauMTM 0COBAMBOCTI CTPYKTYPHOI oOpraHisauii
337103 C/1IM30BOi 0BONIOHKN MEpPEeropoaKkn Ta nepeaHboi
CTiHKK N060BOI Na3yxu y HOPMI.

06’eKT | meTOAM BOCNiAYKEHHSA.

Martepianom ana gocniaskeHHs 6yna cnusosa 060-
noHKa MM noanHn. TpynHuit matepian ocib obox cratei
Bikom Big 28 oo 73 pokis (43 Tpynu: 27 Yyonosikis / 16
}KIHOK), MOMepAnX Big, NPWUYMH, He MOB’A3aHMX 3 MaTo-
JIOTiED MPMHOCOBMX MA3yx HOCa, AOCNIAMEHO 3rigHo 3
MiXHapPOAHUMMN CTaHZapTaMu 6ionoriyHMx gocnigxeHb
Ta MeTOANYHUX peKoMeHAaLil | «[TopAaaKy BUAYyYeHHA Bi-
0/10TiYHNX 06’€EKTIB BiZ, MOMeEpPAUX, Tifla AKMUX NigNaratoTb
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CyA0BO-MeAMYHI eKcnepTusi i MaTo/soroaHaToMiyHOMY
OOCNIAMKEHHI0, A5 HAYKOBUX LLifein».

Micna oTpMmaHHA camnsosux obonoHok JIM ix ¢par-
meHTH dikcyBanun y 2,5% po3umHi ryTapoBoro anbaeriay
Ha dochaTHomy bydepi Ta PikcyBanM y eNOKCUAHIN cmoni
EMOH-812 [7, 13, 14, 15].

[na oTpUMaHHA HaniBTOHKKX 3pi3iB BUKOPUCTOBYBAIU
ynbTpamikpotom «Selmi» YMTI-7 (Cymcbkuit BO). OuiH-
Ky AKOCTi OTpMMaHMX 3pi3iB NPOBOAWIM 33 AOMOMOrOH
CTepeoCcKoMiYHOro MiKpockona. [na AKiCHOro npukpin-
JIEHHA TICTONOriYHMX 3pi3iB 4O NOBEPXHi NpeaMeTHOro
CKNa OCTaHHi pa3om i3 3pizamMmun BUTPUMYBAN Y TEPMOC-
TaTi npotarom 24 roguH npu TemnepaTtypi 45-50°C. 3pi3un
¢dapbysann 0,1% po34yMHOM TONYiAMHOBOFO CMHbLOIO Ta
1% meTuneHoBoro cuHboro 3a J.A. Lynn abo 3actocoByBa-
NN NONIXPOMHUI MeToZ, GpapbyBaHHSA ricToNOriYHMX Npe-
napartis [7, 16, 17, 18].

OTpumaHi npenapatv AOCAiAXKYBaAu y CBIiT10BOMY
MiKpockoni “Konus”, ocHalleHomy LudbpoBoto Mikpodo-
Tonpuctaskoto Sigeta DCM-900 9.0 MP Ta nporpamHum
3abe3nedyeHHAM Biorex 3 (cepinHuii Homep 5604), agan-
TOBaHMM O/151 BULLEBKA3aHUX AocaigxeHs [7].

[Ona oTpymaHHA MOPPOMETPUYHUX MOKA3HUKIB BUKO-
puctoByBanM oKynap-mikpomeTp MOB-16 (ABTaHaunoB
I.r., 1990) [19]. MopdOoMETPUYHMM METOLOM BU3HAYAIM
METPUYHI NapameTpu, a Came 30BHILLHI AiaMeTpu aupyHy-
CiB 3a103 cAn3080i 06010HKM JIT NtoguHU. CTaTUCTUYHY
06pPO6KY OTPUMAHUX AAHUX MPOBOAMAN HA MEPCOHasb-
HOMY KOMRN'tOTepi 3 BMKOPMCTAHHAM MaKeTiB Mporpam
Statistica 13 Ta Microsoft Excel 2016 [20].

Pe3ynbTaTi gocnigKeHHs Ta ix 06roBopeHHs.

Pe3ynbtaT focniagyKeHHA nokasanu, Wo AN1A C/lv30-
BOI 060/10HKKN NepeaHboi CTiHKKM JT NtoguHU XapaKTep-
Ha HaABHICTb MiACAM30BOro LIApy, YTBOPEHOrO MyXKOH
BOJIOKHWUCTOIO CMOMYYHOIO TKAHUHOK 3 BUPAMKEHOK Mi-
KPOLUMPKYNATOPHOLO CiTKO, Y AKilA pO3TalloBaHi CKAagHi
po3ranyxKeHi 3a103u, AKi CKNaAaoTbCA 3 aLMHYCIB i cucTe-
MU BMBIAHUX MPOTOK.

AUMHYCK 3an03 YTBOPEHI LUMAIHAPUYHUMUK KANITUHA-
MU, Y LMTONNA3MI BUABNEHO 3HAYHY Ki/IbKICTb cekpeTop-
HUX TPaHyn, AKi npu ¢dapbyBaHHI TONYIAMHOBUM CUHIM
BUABNIAIN O-peaKLito, O CBiAYMIO NPO NepeBaXKaHHA y
ix cknagi 6inkis. [logaTkoBUM MOPQONOriYHUM NigTBEp-
OXKEHHAM CTano BUAB/IEHHA KNITUH Ha Pi3HMX eTanax ce-
KPETOPHOro MpoLecy, a cCaMe HaAXOOXKEHHA NMPOAYKTIB
CeKpeLjii 3 KPOBOHOCHUX CYAMH, CMHTE3 i HaKOMUYeHHsA
NPOAYKTIB CeKpeLji, BUAineHHA Ta BigHOBAEHHA. Aapa
nepeBaXKHO OKPYrNoi popMu, iHOAj 3 HE3HAYHUMM iHBaAri-
HaLiAMK, MICTUAW NepeBaXkHO AeKOHAEHCOBaHUIM XpoMa-
TUH, WO BKa3ye Ha iX PYHKLIOHANbHY aKTUBHICTb, | APiOHI
3epHa KOHAEHCOBAHOrO XpOMaTUHY, AKi Andy3HO po3Ta-
LoBYyBanuca B Kapionnasmi (puc. 1). Agepue, nepesaxkHo
Oo4He, Masio eKCLEHTPUYHY N0Kani3aLito.

Y cKiagj auuHyciB Big3HayveHi cnopagmyHi Kambianb-
Hi KNiTMHKU. MopdonoriyHo BOHM XapaKTepusyBaaucA
ONTMYHO TEMHOI OAHOPIAHOK LMTOMNA3MOLO i APi6HU-
MW KPYIIMMM AAPAMM, WO MICTATb KOHAEHCOBAHWUM XPo-
MaTWH. Y 6a3anbHUX BiAAiNax OKPEeMUX auMHYCIB BUAB-
NeHi NooAMHOKI NimbounTn, AKi 3abe3nedytoTb bap’epHy
dYHKLUiO 337103 CM30BOI 060NOHKM MepeaHbol CTiHKK
M. 30BHi B aumHycax BuasneHi agpa ¢ibpobnacrtis, AKi
YTBOPIOBA/IM Hi3KHY Karncyny HaBKO/IO OCTaHHiX (puc. 1).

AIK NOKa3aHo Ha puC. 2, BUBiAHI NPOTOKM 32103 36Mpa-
I0Tb CEKPETOPHI MPOAYKTM aLMHYCIB.

BoHM yTBOpEHi 3 2-4 auuHyciB i BUBOAATb NPOAYKTU
ceKpeLjii Ha MOBEPXHIO CAM30BOI 060/10HKM JIM. BOHM
BUCTENEeHI 1-2 wapamu KybonoaibHWx enitenianbHMx

PucyHoK 1 — AuMHycK 3a103 nepeaHboi CTiHKK 1060801 Nasyxu
noauHNU. HaniBToHKui 3pi3. 3a6apBNeHHA METUIEHOBUM CUHIM.
36inbweHHA: x10, 06. x100. Mo3HayeHHs: 1 — raHgyaouumT,

2 — ceKpeTopHi rpaHynu, 3 — nimoouur, 4 — dpibpobnacr,

5 — KonareHoBi BONOKHa.

PucyHOK 2 — BuBigHi NpOTOKM cepO3HUX 327103 NepeAHbOi CTIHKN
no6osoi nasyxu noguHu. HaniBToHKMiA 3pi3. NonixpomHe 3abaps-
neHHA. 36inbweHHsa: x10, 06. x40. NMo3HayeHHA: 1 — aumnHycn,

2 — NpOCBIT NPOTOKMK, 3 — NyXKa CNOJIly4HA TKaHWHA NiACAIM30BOro
wapy, 4 — NPOAYKTU BUAINEHHA Y NPOCBiTi NPOTOKMY,

5 — KPOBOHOCHI CyAUHMN.

PucyHoK 3 — binkosi 3an103u B cn130Biii 06010HLi 1060B0T Nasyxu
noauHU. HaniBToHKKi 3pi3. 3a6apBNEeHHA METUIEHOBUM CUHIM.
36inbweHHn: x10, 06. x40. Mo3HaueHHsA: 1 — aLuMHyC 3a103M,

2 — NPOAYKTU BUAINEHHA Y NPOCBITI BUBIAHOT NPOTOKM,

3 — BMBiAHa NPOTOKa, 4 — CNONYYHA TKaHUHA.

KNiTuH. Ix 6a3odinbHa uMTONNasma mana 6e3cTpyKTyp-
HUIM BUMNAA HA CBITNOONTUYHOMY PiBHi. LLleHTpuyHe sapo
MIiCTUIO B OCHOBHOMY [EKOHAEHCOBAHWA XPOMATUH i
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PucyHoK 4 — binkosi 3an103u y cansosili 06010HLi 1060B0i Nasyxu
NoANHU. HaniBTOHKKUI 3pi3. PapbyBaHHA TONYIAMHOBUM CUHIM.
36inbweHHs: x10, 06. x100. Mo3HayeHHA: 1 — NPOCBIT aUMHYCIB,

2 — cnony4YHa TKAaHWHA, 3 — eniTeniasbHi KNITUHU BUBIAHOT NPOTOKM,
4 — NpoAyKTU BUAINEHHA Y NPOCBIiTi BUBiIAHOI NPOTOKK, 5 — Appa
$i6bpobnacris.

PUCYHOK 5 — BuBigHa NnpoToKa c/M30B01 331031 Y C/1M30Biii 060-
NOHUi neperopoaKku no60Boi Nasyxu noguHu. HaniBToHKKIA 3pis.
3abapBneHHA MeTUIeHOBUM CUHIM. 36inblieHHsA: x10, 06. x100.
Mo3HaueHHsA: 1 — NPoCBiT NPOTOKK; 2 — 6a3anbHa enitenianbHa
KNiTUHA; 3 — iHTepcTULianbHa eniTenianbHa KNiTUHA;
4 - kenuxonogi6Ha KNiTMHa; 5 — pibpobnactu.

eKcueHTpUYHe agepue. MNpocsitn NpoTok 6ynun 3anosHe-
Hi OAHOPIAHMMM CEKPETOPHMMM NPOAYKTAMM, A0 CKANa-
Ay SKUX BXOOAUAWU Hepo3umHeHi 6a30dinbHi CEKPeTopHi
rpaHyau. 30BHIWHIN Wap NPOTOK YTBOPEHWUIA PO3Mafom
Wwapy MmioenitenianbHUX KNITUH. [eMOMIKPOLMPKYNATOP-
He pycno npeacTaBNeHO CyAMHAMW KanifapHOro Tuny.
Myxka cnonyyHa TKaHMHA, WO Npuaarana oo 3ano3, Mmi-
CTUMa NepeBakHO GIbPUNAPHUIA KOMMNOHEHT 3 Mi3epPHOIO
KinbKicTio pibpobnacris.

Y nigcnnsoBomy wapi cam3osoi 06o10HKKM ST arogu-
HW MW BUABUIW a/1IbBEONAAPHO-TPYBYACTi 331031, AUMHYCK
33103 NEPLUOro TUMY YTBOPEHI KAiTMHaMKM KybonogibHoro

Tabnuusa — CniseigHOWEHHA MOPPOMETPUUHMX NapaMeTpiB TOBLMHU
niacnv“3oBoro Wapy Ta 30BHILWHbOrO AiameTpa auuHyciB 32103 nepeaHboi
CTiHKM Ta neperopoaKu N060Boi Nasyxu AOAUHU Y HOPMi, MKM

enitenito; A4pa Bi3yanizyBanumca B LEHTPA/IbHUX YaCTUHAX
KNITUH | MiCTUAM NepeBarkHO KOHAEHCOBAHMIA XPOMATUH.
B anikanbHuX BiaAinax HM3bKob6a3odinbHOI LMTONAA3MMU
PO3TalLOBAHi CEKPETOPHI rpaHyaun.

Y npocsiTax NPoAyKTV BUAINEHHA Mann Kpanienogib-
HuU Burnag, (puc. 3).

CTiHKa BMBIAHWMX MPOTOK YTBOPEHa Liapom Kybono-
AOi6HMX eniTeniaNbHUX KNITUH, cepes, SKUX 33 ONTUYHOK
LWiNBHICTIO UMTONNA3MU MU BUAINUAN KCBITNI» T «TEMHI»
KNITUHWN.

Y «nerkux» KAiTMHax agpa 6y Kpyranmun, mictuam
nepeBayKHO AEKOHAEHCOBaHUM XPOMATUH i ABa AAepLA.
Y uMTOonNa3mi B anikanbHUX AiNAHKAX BUABIEHI CEKPETOP-
Hi rpaHynun.

Aopa «TemMHUX» enitenianbHUX KAITMH Bynn oBanb-
HUMW, 3 OBrOKO BiCCIO, OPIEHTOBAHOIO MepneHAMNKYNAp-
HO 6asanbHii membpaHi. ONTUYHO LWisibHA UMTONAa3Ma
6yna ogHopigHoto. OTpMMaHi faHi AatoTb 3MOry BigHeCTH
OCTaHHIM KNiTMHaM KambianbHy ponb y ckaagi enitenito
NPOTOK 3a103 nepLuoro Tvny (puc. 4).

MpoayKT1 BUAINEHHA Y NPOCBITI BU3HAYANUCA Y BUTNA-
Ai ONTUYHO CBITAMX | ONTUYHO LWiIbHUX CMYT. Y NpOCBiTax
OKpemMX NPOTOK BUABNANN CEKPETOPHI NPOAYKTU BUCO-
KO ONTUYHOI LWiIbHOCTI, IKi MOBHICTIO 3aNOBHIOBAAN MPO-
CBITW. Y BMLLEBKA3aHUX NPOTOKaxX 3a/103 NepLioro Tuny
BUAB/IEHI AiNAHKM LMCTEPHOMOAIOHOrO PO3LIMPEHHS 3
NMOTOHLUEHHAM CTiHKU.

AnbBeONAPHI aUMHYCU 33103 APYroro TUMy yTBOPEHi
OZHOLIAPOBUMU KNITMHAMM KyBiYHOro enitenito 3 HU3b-
K06a300inbHO UMUTONMA3MO0. A4pa PO3TaLLOBYBaIMCA
B 6a3a/bHMX YACTMHAX KNITUH, Mann oBanbHy dopmy i
MICTU/IM MEPEBAXKHO AEKOHAEHCOBAHUI XPOMATUH. Xa-
PaKTEPHOI O3HAKOK aAUMHAPHUX eniTeniafibHUX KNIiTUH
6yna HasBHICTb ApibHMX NofiMopdHUX ocmiodinbHKX ce-
KPETOPHMX rPaHy/a B anikaibHiv naasmanemi. Mpogyktu
BUAINEHHA B MPOCBITaX Mann CepefHI0 ONTUYHY Lib-
HiCTb, 6Y/IM HEOAHOPIAHMMM 33 PAXyYHOK OCMiOQDiNbHUX
nepenagis.

CTiHKa BMBigHMX NPOTOK YyTBOpeHa bGaratoAagepHUM
eniteniem Ha 6asanbHii membpaHi. Cepen, KNiTUH Bia-
3HaueHi 6a3anbHi, NPU3MaTUYHI Ta KeNNXoNoAibHi eniTe-
NianbHi KNiTMHK. KybonoaibHi 6a3anbHi KAITUHU MicTUAK
OBOIAHI A4pa, OPIEHTOBaHI B340BXK A0BrOi OCi, Napanens-
Hoi 6a3anbHii membpaHi. MpuamaTtnyHi enitenioumTn go-
CAranun NpOCBiTy NPOTOK, B anikKa/ibHill YacTUHI NIOKanisy-
BanMca 6a3odinbHi cekpeTopHi rpaHynun. KeamxonoaibHi
KNITUHM BiA3HA4YannCA BiAHOCHO BMCOKOIO JIOKasi3aLielo
BEJIMKUX KPYIIUX AAep i 4EKOHAEHCOBAHMM XPOMATUHOM.

Y npocBiTax CeKPEeTOpPHiI NPOAYKTM Manun AOCUTb BUCO-
Ky ONTUYHY LLiNbHICTb (puc. 5).

[OoCTOBIpHOI pi3HULI Yy TOBLUMHI NiACIM30BOrO Lapy
nepeaHboi cTiHkK J1M 3niBa (299,65+£14,63 MKm) i cnpa-
Ba (302,34+12,98 mKM) He BuaBneHO. Tak camo He byno
BiZl3HAY€HO iCTOTHMX BigMIHHOCTEN Y TOBLUMHI NiacamMso-
BOTO LUApy 3 060X CTOPIH. Y 3B'A3KY 3 BUABAEHHAM 3a/103
y nigcnnsoBomy Lwapi nepeaHboi
cTiHkn JIMN npoBogunn mopoo-
METPUYHE A0CNIAMKEHHS 30BHIL-
HiX giameTpis aumHycis. CepegHi

NepeaHs cTiHKa Meperopoaxa 3HAYeHHA 30BHIWHbLOrO Aiame-

Napametp - - TPa aunHYCiB 337103 NePeAHbOI

(?1‘::8) C(';Eig;’ (i’l'fg) c(';zig? CTiHKM N06OBOI Nasyxu NOANHK

- " ,| CTaHoBMM nisopyy 29,85+3,04

ToBLWKWHA NiACAU30BOrO Wapy 299,65+14,63|302,34+12,98(127,17+8,48*|124,93+7,89 MKM, CpaBa — 29,84+2,47 MKM.
30BHiWHIN AiameTp aunHycis 3an03| 29,85+3,04 | 29,84+2,47 |25,42+1,68 *(25,89+1,38 *| JOCTOBipHMX BigMiHHOCTElN Y

NpuMmitkKn: > — p<0,05 NOPIBHAHO 3i 3HAYEHHAMM NPOTUNEKHOI CTOPOHM, * — p<0,05 NopiBHAHO 3i

3HaYEHHAMM NepeaHbOT CTIHKKN

po3mipax aumHycis 3 obox 60okiB
He BuABNeHO (Tabn.).
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[0CTOBIpPHOI Pi3HML Y 3HAYEHHAX cepeaHbOT TOBLLMHM
niacavsoBoro wapy neperopoaku /M 3nisa (127,33+8,48
MKM) Ta cnpasa (124,93+7,89 mKm) He BuABneHo. Mop-
GOMETPMYHKNI aHanNi3 NOKasaB, WO 30BHILWHIN giameTp
aumHyciB 3ano3 neperopogku JIM nOAUHU CTAHOBMB Y
cepeaHbomy 25,42+1,68 mKm 3niBa Ta 25,89+1,38 mKm
cnpasa (Taébn.).

BucHoBKw.

Y cnm3oBii obonoHLi /1N nepeaHboi CTiHKM Ta nepe-
ropoaKM BUABNEHO CKAAAHI pPO3rasyKeHi anbBeonsp-
HO-Tpy6YacTi 3371031, AKi Byan 3millaHi Ha NepeaHil CTiH-
Ui Ta 6iNKOBO-C/NIM30BiI Ha NeperopoAui i cknaganuca i3
CUCTEMM BUBIAHUX NPOTOK 3 aLMHYCaMMU.

ALMHYCK 33103 C/IM30BMX 06OIOHOK NepeaHbOi CTiH-
KW YTBOPEHI UMNIHAPUYHUMM KNITUHAMMK, @ NEPETOPOLKN
— KybonoaibHUMu.

MopdomeTpruHe AOCNIAKEHHA CepefHboi TOBLUU-
HU NiAcAn30BOro wWwapy camsosoi o6onoHkn MM nogu-
HU BCTAHOBMIO AOCUTb BUPAXKeHi BiAMIHHOCTI TOBLUMHMU
niacM30BOro Wapy Ha nepeadin CTiHUi Ta neperopoa-
ui. ToBWMHA NiACAM30BOroO Wapy Ha nepeaHin cTiHyi /1M
(302,34+12,98 mkm (p<0,05)) 6yna Ha 58% BiporigHo
6i/NbLIOK MOPIBHAHO 3 TOBLUMHOW Ha neperopoaui /1M
(127,1748,48 mkm (p<0,05)).

OTpUMaHiI METPUYHI NapameTpm 30BHILLIHbOIO diame-
TPa auUMHYCIB 337103 NepeaHboi CTiIHKM Ta Neperopoaku
J1MN He NoKasanun A0CTOBIPHUX BiAMIHHOCTEN Bif TOBLUMHM
niACAN30BOrO LWapy.

MepcneKTUBM NOAaNbLUNX AOCNIAMNKEHD.

Y nepcnektTusi NoganbluMx AOCAIOKEHb NIAHYETHCA
OOCNIANTU CTPYKTYPHY OpraHi3aLiito 3a103 cAnM30B0oi 060-
JIOHKM NeperopoaKu Ta nepegHboi CTiHKM N1060BOI Nasyxu
NOAMHU NPY XPOHIYHUX GPOHTUTAX.
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NMOPIBHANIbHA CTPYKTYPHA OPFAHI3AL,IAA 3AN103 C/IN30BOI O60/I0HKU MEPEFOPOAKM TA NEPEAHbLOI CTIH-
KW NOBOBOI NMA3YXU Y HOPMI

CepbiH C. ., AiybuHa C. O., boHaapeHko C. B., CBiHumubKa H. J1., YcreHko P. /1., binaw B. ., FpuHb B. .

Pestome. Memoro Hawo2o 0ocnidxceHHs Byno BCTAHOBNEHHA CTPYKTYPHOI opraHisauii 3a103 c/1M30B01 060/10HKM
neperopoaKm Ta nepeaHboi CTiHKK 1060801 nasyxu (/M) ntoauHN Yy HOpM.

06’ekm i memodu OocnionceHHA. MaTepianom gna gocnigxeHHa byna cnmsosa obonoHka J1M AoguHu. TpynHUin
martepian ocib o60x cratel Bikom Big, 28 40 73 pokis (43 Tpynu: 27 4onosikiB / 16 XiHOK), NOMep/anX Big, NPUUMH, He
NnoB’A3aHMX 3 NATONOFED NPUHOCOBMX MA3yX HOCA, AOCAIAKEHO 3TiAHO 3 MIXKHAPOAHMMM CTaHAAPTaMM BioNOriYHKUX
[OCNigXKeHb.

Pe3ynemamu 0ocnioxeHHsA. Y cnu3osii o6onoHLi /1N nepesHbOi CTIHKA Ta NEPEropoAKu BUABNEHO CKAAAHI po3-
rany»KeHi aibBeoNApPHO-TPYHUACTi 3371031, AKi ByNM 3milaHi Ha nepegHil CTiHLU Ta 6iIKOBO-C/IM30Bi Ha NeperopoAL, i
CKMa4anncs i3 CUCTEMM BUBILHMX MPOTOK 3 auMHycamu. ALLMHYCK 3a/103 CIM30BMX 0BONIOHOK NepeaHbOoi CTIHKKU yTBO-
peHi UMNIHAPUYHUMUK KNITUHAMK, @ NEePEropoaKU — KybonoaibHMMM.

OTpUMaHi HaMW METPUYHI AaHi TaKOro NOKa3HUKa AK cepeHA TOBLLMHA NiACIM30BOrO Wapy C/M30B0i 060/0HKM
JIM noKasana CyTTeBY Pi3HULO MiXK BUBYAEMMMM HaMU CTIHKAMM 3a3HAYEHOTO CUHYCY (Ha 58 % binblumnii Ha NnepeaHii
CTiHLi). A LLLO CTOCYETbCA TAaKOro NapameTpy AK — 30BHIiLWHIN AiameTp aumHyCiB, TO AOCTOBIPHWUX BiAMIHHOCTEN MiXK CTiH-
KaMW HaMK1 He BMAB/IEHO.
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BucHosKu. Y cnu3osiit o6onoHLi /1M nepeaHbOi CTIHKM Ta NePeropoKu BUABAEHO CKNaAHI pPO3ranysKeHi anbBeo-
NApHO-TpybUacTi 3a103u, AKi BynM 3MillaHi Ha NepeaHii CTiHUi Ta 6iNKOBO-CIM30Bi Ha NepPeropoALi i cknaganucs i3
CUCTEMM BUBIAHWUX NMPOTOK 3 aLMHYCaMMU.

AumHycK 3an03 cAn30BMX 060IOHOK NepeaHboi CTIHKM YTBOPEHI UMAIHAPUYHUMUK KAITUHAMK, @ NEPErOpPOAKN —
KybonogaibHumu.

MopdomeTpuyHe AoCNiaKeHHA cepeaHboi TOBLLMHM MiACAM30BOro Wapy c/M3oBoi 06010HKM [N AtogmMHM BCTa-
HOBW/IO0 AOCUTb BMPAXKeHi BiAMIHHOCTI TOBLUMHM NiACAN30BOrO Wapy Ha NepeaHil CTiHLi Ta neperopoay,i. ToBLWMHA
niICNN30BOro Wapy Ha nepedHin ctiHui /1M (302,34+12,98 mkm (p<0,05)) 6yna Ha 58% BiporiaHo 6inblLO NOPIBHAHO
3 TOBLLMHOO Ha neperopoaui /1M (127,17+8,48 mkm (p<0,05)).

OTpuMaHi MeTpUYHi NapameTpu 30BHILLHBbOTO AiaMeTpa auMHYCiB 3a/103 NepeAHbOI CTIHKK Ta neperopoaku J1MN He
noKasasin AOCTOBIPHUX BiAMIHHOCTEN Bif TOBLUMHM NiAC/M30BOrO LIAPY.

KntouoBi cnosa: ntogmHa, noboBa nasyxa, ciM3oBa 060/10HKa, ricTonoriyHa 6yfo8a, MopHOMETPUYHUIA METOZ,

COMPARATIVE STRUCTURAL ORGANIZATION OF THE GLANDS OF THE MUCOUS MEMBRANE OF THE SEPTUM
AND ANTERIOR WALL OF THE FRONTAL SINUS IN NORMAL CONDITIONS

Serbin S. ., Dubyna S. O., Bondarenko S. V., Svintsyts’kaN. L., UstenkoR. L., Bilash V. P., Hryn V. H.

Abstract. The aim of our study was to establish the structural organization of the glands of the mucous membrane
of the septum and the anterior wall of the frontal sinus (FS) in a normal person.

Object and research methods. The material for the study was the mucous membrane of human FS. Cadaveric
material from people of both genders aged 28 to 73 years (43 corpses: 27 male/16 female), who died from causes
not related to the pathology of the paranasal sinuses, was studied in accordance with the international standards for
biological research.

Research results. Complex branched alveolar-tubular glands, which were mixed on the anterior wall and pro-
tein-mucous on the septum and consisted of a system of excretory ducts with acini, were found in the mucous mem-
brane of the FS of the anterior wall and septum. The acini of the glands of the mucous membranes of the anterior wall
are formed by cylindrical cells, and the septum are formed by cuboids.

The metric data obtained by us for such an indicator as the average thickness of the submucosal layer of the mucous
membrane of the FS showed a significant difference between the walls of the specified sinus that we studied. As for
such a parameter as the outer diameter of the acini, we did not find any significant differences between the walls.

The metric data obtained by us for such an indicator as the average thickness of the submucosal layer of the
mucous membrane of the FS showed a significant difference between the walls of the specified sinus we studied (by
58% greater on the anterior wall). As for such a parameter as the outer diameter of the acini, we did not find any
significant differences between the walls.

Conclusions. In the mucous membrane of the FS of the anterior wall and septum we detected the complex branched
alveolar-tubular glands, which were mixed on the anterior wall and protein and mucous on the septum and consisted
of a system of excretory ducts with acini.

The acini of the glands of the mucous membranes of the anterior wall were formed by the cylindrical cells, and the
septum was formed by the cuboidal cells.

Morphometric study of the average thickness of the submucous layer of the mucous membrane of human FS has
established quite pronounced differences in the thickness of the submucous layer on the anterior wall and septum. The
thickness of the submucous layer on the anterior wall of the FS (302.34+12.98 um (p<0.05)) was by 58% significantly
greater compared to the thickness on the FS septum (127.17+8.48 um (p<0.05)).

The resulting metric parameters of the outer diameter of the acini of the glands of the anterior wall and the septum
of the FS showed no significant differences with the thickness of the submucous layer.
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