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ALIN CIBLORI ARAKOSMOSININ SELIKLI QiSASINDA OLAN VOZILORIN
IMMUNOHISTOKIMYOVi XARAKTERISTIiKASI

O.M.Pronina, S.M.Bilas, M.M.Koptev, A.V.Piroq-Zakaznikova, B.S.Kononov,
Ya.0.Olinichenko, S.V.Don¢enko, V.V.Oleksienko, O.V.Mamay
Poltava Dovlat Tibb Universiteti, Poltava sahori, Ukrayna

Xiilasa. Maqalada alin payr ciblori arakasmoalorinin selikli gisasinda olan vazilorin immunohistokimyavi
xarakteristikasini 6yranmak magsadilo aparilmis tadgiqat isi hagqinda malumat verilmisdir.

Tadgigat 30 yasla 87 yas arasinda vafat etmis 52 saxsin meyitindon alds edilmis preparatlar iizarinda
apardmigdir. Bu magsadlo 52 naforin alin payi ciblorinin selikli gisasindan hazirlanmis 120 preparatdan
istifads edilmisdir. Bu materiallardan yarimnazik preparatlar hazirlanilaraq, bilavasito immunohistokimyavi
analiz ti¢tin lazim galon metodla islonilmigdir.

Tadgiqat gostarmigdir ki, alin arakasmasi ciblarinin selikli gisasinda olan vazilorin stromasinda lokali-
zasiya edon CD-3-miisbat hiiceyralor yerli qoruyucu baryer funksiyasina malikdir. Bundan alava, prepa-
ratlarda ¢oxlu sayda periasinar yerlogmis T-limfositlor miisahids edilirv. Arakasmanin periasinar birlagdirici
toxumasinda CD-20" hiiceyralarin sayi oldugca azdir.

Axacaqoatrafi stromada B-limfositlor ahamiyyatli doracada ¢oxdur. Alin payr arakasmasinin ciblorinin
selikli gisasinda olan vazilarin periasinar stromasinda plazmosit hiiceyralorin sayi da ahamiyyatli doracada
¢oxdur. Bu hiiceyralor bazal membranlarda zoncirsakilli topalar taskil edir va topalarin hor birinda 10-12
hiiceyra olur. Axacaqatrafi birlasdirici toxumada CD-138" hiiceyralar periasinar sahadakina nisbaton azdur.

Acar sozlor: alin payi ciblorinin arakasmosi, selikli gisa, immunhistokimyavi analiz
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IMMUNOHISTOCHEMICAL CHARACTERIZATION OF MUCOSAL GLANDS OF THE
HUMAN FRONTAL SINUS SEPTUM MUCOSA IN NORMAL STATE

O.M.Pronina, S.M.Bilash, M.M.Koptev, A.V.Pirog-Zakaznikova, B.S.Kononov,
Ya.0.Oliinichenko, S.V.Donchenko, V.V.Oleksiienko, O.V.Mamai
Poltava State Medical University, Poltava, Ukraine

The immunohistochemical characteristics of the glands of the mucous membrane of the septum of the
human frontal sinus were studied in normal conditions.

The study was conducted on 120 preparations of the glands of the mucous membrane of the septum of the
frontal sinus in 52 corpses of people of both sexes aged from 30 to 87 years who died from causes not related
to the pathology of the paranasal sinuses. Our study used such methods as collecting material from corpses
and the subsequent method of preparing the material for histochemical studies, serial semi-thin sections, and
immunohistochemical analysis.

According to an immunohistochemical study, it was established that in the stroma of the septal glands,
there are CD 3-positive cells, which are elements of the local protective barrier, as well as a large number of
periacinar T-lymphocytes. The number of CD 20-positive cells is negligible in the periacinar connective
tissue of the septum. The number of B [ymphocytes in the periductal stroma was significant. Many plasma
cells were identified in the periacinar stroma of both protein and mucous glands of the mucous membrane of
the human frontal sinus. The cells formed chains of 10-12 cells along the basement membrane. The number
of CD 138-positive cells in the periductal connective tissue was lower compared to the periacinar tissue.
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Among the most common chronic human
diseases, chronic diseases of the upper
respiratory tract occupy a significant place [1-
3]. It should be noted that chronic inflammatory
processes, such as inflammation of the
paranasal sinuses, nasal mucosa, and pharynx,
are among the most common chronic diseases
of the upper respiratory tract. They occupy a
large share in quantitative values, both in
absolute numbers and in their share in the
structure of ORL-pathology in the face of an
increasing trend of such pathologies against the
backdrop of several years of the Covid-19
pandemic [4-5], the Russian-Ukrainian war [6] ,
as well as multiple exo- and endogenous factors
[7-8], including the state of the nervous system
under stress and other psychopathologies [9-
10].

Scientific studies of the frontal sinus still
occupy a significant part in the work of ana-
tomists, histologists, topographic-anatomists
and other specialists and, naturally, otorhino-
laryngologists, as specialists who directly deal
with the pathologies of this sinus [11-13]. The
frontal sinus has close contact with other
paranasal sinuses, the orbit, the anterior cranial
fossa, and in the case of purulent-inflammatory
processes in this sinus, there is a high
probability of pus spreading to adjacent areas,
which complicates some surgical procedures.
Studies of this sinus from different points have
recently occupied a significant share in scien-
tific articles.

From our point of view, little attention is
paid to studies of the immunohistochemical
characteristics of the glands of the mucous
membrane of the frontal sinus and the septum,
which is a significant drawback.

Immunohistochemical studies make it
possible to analyze the state of the local im-
mune system of the mucous membranes and the
glandular apparatus itself. In our opinion, such
studies will allow us to understand better and

analyze the causes of inflammatory processes in
the frontal sinus, their diagnosis, and treatment.
In the literature, more attention should be paid
to the functional relationships between the state
of the glandular apparatus of the mucous
membrane of the septum of the human frontal
sinus and the local immune system. Therefore,
the relevance and feasibility of our research, in
our opinion, are beyond doubt.

The purpose of our work is to study the
immunohistochemical features of the glands of
the mucous membrane of the septum of the
human frontal sinus in normal conditions.

Research materials. The object of the study was
the glands of the mucous membrane of the septum
of the human frontal sinus.

The subject of the study was the immunohis-
tochemical characteristics of the glands of the
normal mucous membrane of the septum of the
frontal sinus of the human nose.

The materials for the study were taken in the
conditions of the Poltava Regional Pathological
Bureau of the Health Department of the Poltava
Regional Military Administration, as well as in the
conditions of the forensic morgue of the Forensic
Medical Examination Bureau of the Health
Department of the Poltava Regional Military
Administration. A total of 120 examples were taken.
The glands of the mucous membrane of the septum
of the frontal sinus were studied in 52 corpses of
people of both sexes aged 30 to 87 years who died
from causes unrelated to the pathology of the
paranasal sinuses. The distribution of observation
objects is presented in table 1.

Research methods. Our study was carried out
using the technique of collecting material from
corpses, followed by preparing the material for
histochemical studies, serial semi-thin sections,
and immunohistochemical analysis. The latter
method is based on the specific interaction of
poly- or monoclonal antibodies with tissue
antigens of the glands of the mucous membrane of
the septum of the human frontal sinus, which
manifests itself due to a certain mark at the light-
optical level.

Table 1. Distribution of the studied material by age groups and gender

Number of objects
Groups Age men women total
Early adulthood 20-40 years 5 5 10
Middle adulthood 40-60 years 12 5 17
Late adulthood 60 years and older 13 12 25
Total 30 22 52
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In the conditions of our study, we were able to
reduce the immunohistochemical study (IHC) to
two stages using polymeric dextran molecules
with secondary antibodies immunogenic to the
primary ones and multiple peroxidase molecules.
This IHC technique has significantly increased
specificity and sensitivity by eliminating the
biotin molecule from the system, possibly leading
to falsely positive IHC results.

Our study used 4-6 um thick sections mounted
on SuperFrostPlus adhesive slides, which we
deparaffinized. Because the material was fixed in
formalin, which can reduce the immunogenicity
of antigenic determinants, we carried out heat
induction of epitope retrieval (HIER), thanks to
which the antigenic properties of the tissues were
restored. For this purpose, we used a citrate buffer
with pH=6.0 heated in an autoclave to 121°C for 8
minutes under the symmetrical arrangement of
glasses in the cuvette.

For our study, as primary antibodies, we used
monoclonal antibodies to CD138, CD68 - a
marker of macrophages, histiocytes (clone KP1,
Dako), CD 20 - pan-B marker (clone L26,
LabVision), CD3 - pan-T- marker (clone SP7,
LabVision), as well as Ki-67 — a proliferation
marker (clone SP6, LabVision). For each marker
used, we conducted a control study to exclude
false positive or false negative results. We used
incubation of sections with primary antibodies in
humid chambers at a temperature of (23-25)°C.
The titer was individually selected for each
antibody, where a special antibody diluent
solution (Dako) was used as a solvent.

The next stage of IHC consisted of
visualization, for which the new generation
UltraVisionLP (LabVision) system was chosen.
Secondary antibodies enriched with chromium
peroxidase molecules were applied to the sections
and incubated in humidified chambers for 30
minutes with a mandatory post-incubation
washing step of 10 minutes using a Tris-buffered
solution. Identification of the reaction itself was
carried out under the control of a microscope with
the application of a chromogen (DAB
(LabVision)), with manifestations in the form of
dark brown staining of specific cellular structures,
depending on the marker itself.

Differentiation of tissue structures was carried
out by additional staining of sections with Mayer's
hematoxylin for 1 to 3 minutes, followed by
dehydration and imprisonment in balm.

Microscopy of the structures was carried out
with an "OlympusBX 41" light optical
microscope, which was combined with an
"Olympus C 3040-A DUP" camera using x10,
%20, x40, x100 lenses.
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Research results and discussion

When studying paraffin sections of the
mucous membrane of the nasal sinus septum,
a large concentration of T-lymphocytes was
determined in the terminal sections of the
serous glands, localized in the periacinar
connective tissue (fig. /).
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Figure 1. Reaction of monoclonal antibodies to CD 3
on intraepithelial and periacinar T-lymphocytes in the
connective tissue of the serous glands of the mucous
membrane of the septum of the human frontal sinus.
Microphotography. Magnification: obh. 100, okh. 10:
1 — final section; 2 — excretory duct; 3 — periductal con-
nective tissue; 4 — CD 3-positive cells.

Also, in this area, intraepithelial CD 3-
positive cells were detected in the secretory
epithelium of the terminal sections of the
serous glands. They were detected close to the
basement membrane between adjacent
epithelial cells.

In the submucosa near the terminal mucosa
of the septum of the human frontal sinus, CD
3-positive cells were not visualized (fig. 2).

Periductal single T-lymphocytes were detec-
ted, localized at a considerable distance from
the basement membrane of the excretory ducts.

When conducting an immunohistochemi-
cal study in the stroma of the serous glands of
the mucous membrane of the septum of the
human frontal sinus, no B-lymphocytes were
detected around the terminal sections.

Single CD 20-positive cells were localized
perivascularly in the loose connective tissue
between groups of acinar units, quite rarely -
periductally (fig. 3).
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Figure 2. Reaction of monoclonal antibodies to CD 3 in
the terminal sections and periacinar connective tissue of
the mucous glands of the mucous membrane of the septum
of the human frontal sinus. Microphotography.
Magnification: obh. 100, okh. 10: 1 — mucous terminal
section; 2 — venule; 3 — connective tissue of the mucous
membrane; 4 — macrophage; 5 — collagen fibers.

Periacinar CD 20-positive cells in the
mucous glands of the mucous membrane of
the septum of the human frontal sinus were
detected quite rarely (fig. 4).

Figure 4. Reaction of monoclonal antibodies to CD 20
in the periacinar connective tissue of the mucous
glands of the mucous membrane of the septum of the

human frontal sinus. Microphotography.
Magnification: obh. 100, okh. 10: 1 - mucous terminal
section; 2 - collagen fibers; 3 - fibroblast body; 4 - CD
20-positive cells; 5 - venule; 6 - capillary.

Figure 3. Reaction of monoclonal antibodies to CD 20 on
B-lymphocytes in the connective tissue of the stroma of
the serous glands of the mucous membrane of the septum
of the human frontal sinus. Microphotography.
Magnification: obh. 100, okh. 10: 1 - final section; 2 -
excretory duct; 3 - periductal connective tissue; 4 - CD 20-
positive cell; 5 - periductal CD 20-positive cell

In the connective tissue that surrounded the
excretory ducts of the mucous glands of the
mucous membrane of the septum of the
human frontal sinus, B lymphocytes were not
detected.

The number of CD 68-positive cells in the
mucous membrane of the septum of the
human frontal sinus was almost undetectable,
both periacinar and periductal. The estab-
lished phenomenon (a small number of
antigen-presenting cells) indicates a slight
antigenic load on the mucous membrane in
this area.

A study of preparations of the human fron-
tal sinus septum showed that the number of
plasma cells around the terminal sections of
the serous glands was significant in the mu-
cous membrane. The marking intensity
corresponded to 3 - “strong” when using a
semi-quantitative assessment method.

CD 138-positive cells were localized pre-
dominantly in the connective tissue (“nodal
interstitial compartments”) at the points of
contact of the 3-4 terminal sections (fig. 5).
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Figure 5. Reaction of monoclonal antibodies to CD 138
in the periacinar connective tissue of the serous glands
of the mucous membrane of the septum of the human
frontal sinus. Microphotography. Magnification: obh.
100, okh. 10: 1 - protein final section; 2 - venule; 3 -
arteriole; 4 - periacinar connective tissue; 5 - CD 138-
positive cells.

CD 138-positive cells in the connective
tissue of the mucous membrane of the septum
of the human frontal sinus were single-around
the terminal sections of the mucous glands.

The number of plasma cells in the periduc-
tal connective tissue stroma was significantly
higher than in the periacinar stroma (fig. 6).

CD 138-positive cells were located in the
stroma at a short distance from the basement
membrane of the excretory ducts and formed
groups of 2-3 cells.

In the mucous membrane of the septum of
the human frontal sinus, Ki-67-positive cells
were not detected in the secretory epithelium
of the terminal sections of the serous glands.

As part of the epithelium of the excretory
ducts, Ki-67-positive nuclei were found in the
basal layer of pseudostratified epithelial cells.

In the periductal stroma of the glands, Ki-
67-positive cells were detected, which were
diffusely located between collagen fibers and
fibroblast bodies (fig. 7).
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Figure. 6. Reaction of monoclonal antibodies to CD
138 on periacinar and periductal plasmacytes in the
connective tissue of the mucous glands of the mucous
membrane of the septum of the human frontal sinus.
Microphotography. Magnification: obh. 100, okh. 10:
1 - final section; 2 - excretory duct; 3 - periductal
connective tissue; 4 - venule; 5 - CD 138-positive cells.

Figure. 7. Reaction of monoclonal antibodies to Ki-67
in the mucous membrane of the septum of the human
frontal sinus. Microphotography. Magnification: obh.
100, okh. 10: 1 - final section; 2 - excretory duct; 3 -
pseudostratified epithelium of the excretory duct of the
serous gland; 4 - Ki-67-positive nuclei in the basal
layer of the epithelium of the excretory duct of the
serous gland; 5 - periductal connective tissue; 6 - Ki-
67-positive cells; 7 - vein.



Conclusions. According to an immunohis-
tochemical study, it was established that in
the stroma of the septal glands, there are CD
3-positive cells, which are elements of the
local protective barrier, as well as a large
number of periacinar T-lymphocytes. The
number of CD 20-positive cells is negligible
in the periacinar connective tissue of the
septum. The number of B lymphocytes in the
periductal stroma was significant. Many
plasma cells were identified in the periacinar

stroma of both protein and mucous glands of
the mucous membrane of the human frontal
sinus. The cells formed chains of 10-12 cells
along the basement membrane.

The number of CD 138-positive cells in
the periductal connective tissue was lower
compared to the periacinar tissue. Thus, the
data obtained in our study can become an
essential element in analysing the causes of
inflammatory processes in the frontal sinus,
their diagnosis, and their treatmen7t.
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UMMYHOI'HCTOXUMHYECKASI XAPAKTEPUCTHUKA KEJIE3 CJIN3UCTOM OBOJIOYKH
HEPEI'OPOJKHA JIOBHOU ITA3YXH YEJIOBEKA B HOPME

E.H.Ilponuna, C.M.buinam, M.H.Konres, A.B.Ilupor-3akazuukosa, 6.C.Kononos,
1.0.0mnitnnuenko, C.B.Jlonuenko, B.B.Onexkcuenko, O.B.Mamaii
Tlonmasckuii cocyoapcmeentvlii MeOuyuHckuil ynusepcumem, 2. Ilonmasa, Yxpauna

Pe3rome. VI3yueHbI UMMYHOTUCTOXMMHMYECKHE XapaKTEPUCTHKH JKEJe3 CIM3UCTOW OOO0JIOUKH Iepero-
POIKH TOOHOH Ma3yXu yelloBeKa B HOPME.

Uccnenosanne mpoBeneno Ha 120 mpenaparax jkene3 CIU3UCTON 000I0UKH MTePeropoIKi JTOOHO! Ma3yXu
y 52 TpymnoB monei 00oux mojoB B Bozpacte oT 30 1o 87 neT, KOTophsle yMepiIn OT MPUYKH, HE CBSI3aHHBIX C
MaTOJIOTHUEH MPUIATOYHBIX MA3yX HOoca. B Hamem ncciie1oBaHNM UCTIONB30BaJICh TaKHEe METOABI Kak 3abopa
MaTepuajga y TPYNOB C IOCIEAYIOIIMM METOAOM IOATOTOBKM MaTepHajla K TMCTOXMMUYECKUM HCCIelo-
BaHUSM, METOJUKY CEPHUHHBIX IOJYTOHKUX CPE30B U HEHNOCPEACTBEHHO CaMOI'0 MMMYHOTMCTOXUMHYECKOIO
aHajM3a.

[lo maHHBIM UMMYHOTHCTOXHMHYECKOTO MCCIICAOBAHNS YCTaHOBIICHO, YTO B CTPOME XKeJie3 Neperopoaku
nmerorcss CD 3-mo3uTuBHBIE KIETKH, KOTOPBIE SBJISIFOTCS 3JIEMEHTAaMH MECTHOTO 3aIlMTHOTO Oapbepa, Tak
ke, Kak W OOJIbIIOe KOIMMYeCTBO mnepranuHapHbix T-nmuMdorutos. KomuyectBo CD 20-m0N0KUTEIBHBIX
KJIETOK HE3HAUYUTENHHO B MEPUALMHAPHON COSAMHUTEIbHON TKAaHH NEeperopoaKu. 3HAYUTEILHBIM OBIJIO KO-
anyecTBO B-muMQonuToB B MEpUNpOTOKOBOH cTpome. BrlsiBieHO 00MbIIOEe KONMWYECTBO IJIa3MOLMTOB B
MepUaLiHAPHOM cTpoMe Kak OeNIKOBBIX, TaK M CIIM3UCTHIX XKelle3 CIIM3UCTOM 0007I04YKH JIOOHOH Ma3yxu 4yelno-
Beka. Kierku popmuposanu nenouku no 10-12 xnerok Bmons 6asanbHoi MemOpaHbl. KommuectBo CD 138-
MOJIOKUTENBHBIX KJIETOK B OKOJIONPOTOKOBOW COEIMHHUTENBHOW TKaHU OBUIO MEHBIIE, 0 CPaBHEHHIO C
nepualHapHo.
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