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Summary

Introduction. Determining the cause of postnasal drip syndrome can be quite challenging. Nasal
septum deformation has been recognized as one possible factor. Understanding the fundamental
processes of postnasal drip syndrome is crucial for developing targeted therapeutic strategies for
treating this pathology. In our study, we examined the clinical and histological features of postnasal
drip syndrome in individuals with nasal septum deformation and investigated the expression of
mucopolysaccharides, specifically the indicators of MUC 5AC and MUC 1.

The aim. This study aims to investigate the clinical and histological aspects of postnasal drip
syndrome (PNDS) in patients with nasal septum deformation. Specifically, the study aims to explore
the expression levels of MUC5AC and MUCT1 in biopsies of the nasal turbinate mucosa.

Materials and methods. A total of 29 samples of nasal mucosa from the lower nasal turbinates
were collected. These samples were divided into two groups: patients with nasal septum deviation
with and without postnasal drip syndrome. Levels of MUC5AC and MUC1 were determined using
Western blot analysis.

Results. Upon analysis of histological sections, we identified a significant increase in tissue
metaplasia and lymphoid infiltration in the nasal mucosa of patients with postnasal drip syndrome
compared to the control group. The levels of mucopolysaccharides, MUC5AC and MUCI1, were
higher in the nasal mucosa of the research group compared to the control group.

Conclusions. The obtained data suggest that anatomical changes in the nasal cavity may play a role
in the development of postnasal drip syndrome through alterations in mucin secretion.
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INTRODUCTION

Postnasal Drip Syndrome (PNDS) is a condition
characterized by an excessive amount of mucus dripping
down the back of the throat, leading to symptoms such
as cough, throat discomfort, and a sensation of a foreign
body. It can significantly impact the quality of life [1, 2].
Although the cause of PNDS is often unknown, nasal
septum deformation has been recognized as a potential
contributing factor [3]. Deformation of the nasal septum,
which divides the nasal cavity into two parts, can obstruct
normal airflow in the nose and disrupt mucociliary
clearance function, potentially leading to the accumulation
of nasal secretions and the development of PNDS [4, 5].
Understanding the underlying processes of PNDS caused
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by nasal septum deformation is essential for developing
targeted therapeutic strategies for this condition.

Indicators such as MUCS5AC and MUCI have
been described in the pathophysiology of various
nasal conditions, including chronic rhinosinusitis [6].
MUCS5AC and MUCI are components of respiratory
mucous secretion, and their overexpression is associated
with excessive mucus production in various respiratory
tract disorders [7, 8, 9, 10].

Despite the potential significance for treating
conditions of the nasal cavity and paranasal sinuses, the
role of these molecular markers in the development of
Postnasal Drip Syndrome (PNDS) associated with nasal
septum deformation remains largely unknown. Therefore,
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this study aims to examine the clinical and histological
features of PNDS in individuals with nasal septum
deformation, with a particular focus on the expression
of mucopolysaccharides, specifically the indicators of
MUC 5AC and MUC 1. The results of this study may
have a significant impact on clinical practice by improving
the diagnosis, treatment, and therapeutic outcomes for
individuals with PNDS related to nasal septum deviation.

THE AIM OF THE STUDY

This study aims to investigate the clinical and
histological aspects of postnasal drip syndrome (PNDS) in
patients with nasal septum deformation. Specifically, the
study aims to explore the expression levels of MUCS5AC
and MUCI in biopsies of the nasal turbinate mucosa.

MATERIALS AND METHODS

The study included two groups:

1. Research Group (RG): This group comprised 17
samples of nasal mucosa from the lower nasal turbinates,
taken from patients with Postnasal Drip Syndrome
(PNDS) and nasal septum deviation.

2. Healthy Control Group (CG): consisting of 12
samples of nasal mucosa from the lower nasal turbinates,
taken from individuals with nasal septum deviation who
did not have PNDS.

Exclusion criteria from the study were as follows:
patients with upper respiratory tract infections or sinusitis
in the past 2 months, patients with a clinical diagnosis of

allergic rhinitis, patients with vasomotor rhinitis, patients
with a history of endonasal interventions, patients using nasal
steroids or sprays, and patients with any other nasal disorders.

For histological analysis during septoplasty, samples
of nasal mucosa from the lower nasal turbinates were
obtained from areas located at the level of the most
deviated part of the nasal septum, with a size <0.05 cm?.
The samples were fixed in 4 % buffered formaldehyde
solution (24 hours, 4 °C) and then embedded in paraffin.
Histological sections with a thickness of 4 pm were stained
with hematoxylin and eosin, Alcian blue at pH 2.5, and
subjected to immunohistochemical reactions.

Specimens were examined under a light microscope
at 40x magnification. The density of lymphocytic
infiltration was assessed and classified as follows:

* Grade 0: Absence of lymphocytes.
e Grade 1: 1-2 lymphocytes per field.
* Grade 2: Scattered individual lymphocytes in all areas.

« Grade 3: Diffuse and intense lymphocytic infiltration.

RESULTS

All 29 patients included in this study exhibited
nasal septum deviation, either to the left or to the right.
Analyzing the results of histological sections, we found
a statistically significant difference in the presence of
squamous metaplasia in the mucosa of the septum in
patients with Postnasal Drip Syndrome (PNDS) compared
to the control group (p=0.001) (table 1).

Table 1

Squamous Metaplasia of the Nasal Mucosa

Squamous Metaplasia

The mucosa of patients with both Postnasal Drip Syndrome
(PNDS) and nasal septum deviation.

16

The mucosa of patients with nasal septum deviation

8

o e [ e -

Figure 1. Microscopic image of the nasal mucosa. Squamous metaplasia and dense lymphocytic infiltration
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Figure 2. M

The intensity of lymphocytic infiltration in the nasal
mucosa of patients with Postnasal Drip Syndrome (PNDS)

was higher than in the control group, and the difference
between them was statistically significant (p<0.001).

Table 2
Lymphocytic infiltration of the nasal mucosa
Lymphocytic Infiltration
Grade 0 Grade 1 Grade 2 Grade 3

The mucosa of patients with Postnasal Drip Syndrome (PNDS)

A 0 4 9 4
and nasal septum deviation.
The mucosa of patients with nasal septum deviation. 2 5 4 1

We compared the levels of MUC 5AC and MUC 1
in the nasal mucosa. The levels of mucopolysaccharides
MUCSAC and MUCI were measured in the nasal mucosa
of both groups using Western Blot analysis. Figure 1
presents the results of Western Blot analysis comparing
the research group and the control group for the level of
MUCSAC in the nasal mucosa.

The analysis showed that the levels of
mucopolysaccharides MUCSAC were significantly
higher in the research group compared to the control
group. In the research group, the average concentration
of MUCSAC was 8.27£1.25, and the optical density was
at the level of 6536506.56, compared to the control group
where these indicators were 2.921+2.34 and 2060678.25.

Control

84 1

Figure 3. Western blot analysis comparing the research group and the control group for levels of mucopolysaccharides MUCS5AC in the nasal mucosa

81 82 83 71

When analyzing the Western blot results of MUC1
indicators (fig. 2) in the nasal mucosa, we also observed
a significant increase in the concentration of the protein
component in the research group of patients compared to
the control group, which were 5.60 £ 0.9 and 3.55 £ 0.75,
respectively. The optical density in the research group was
3943906.53, and in the control group, it was 2785502.29.
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Research group

+«— 42kDa

T2 73 74 Patient numbers

The elevated levels of mucopolysaccharides MUCS5AC
and MUCI in the nasal mucosa of the research group
indicate their potential role in the pathogenesis of postnasal
drip syndrome. These results may suggest a possible
association between increased mucopolysaccharide levels
and clinical manifestations observed in patients with
postnasal drip syndrome and nasal septum deviation.
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Control

Research Group

81 82 83 84 1 7

<+— 500 kDa

+— 320 kDa

Patients numbers

72 73 74

Figure 4. Western blot analysis comparing the research group and the control group regarding the levels of MUCI in the nasal mucosa

DISCUSSION

According to our data, patients with nasal septum
deviation and postnasal drip syndrome have higher levels
of mucopolysaccharides MUCSAC and MUCI secreted
by the nasal mucosa than the control group. This may
indicate a connection between the development of
postnasal drip syndrome and structural changes in the
nasal cavity. There is a hypothesis that postnasal drip
syndrome is caused by several factors, including increased
mucus production, impaired mucociliary clearance
function, and inflammation of the respiratory epithelium
[11, 12]. The specific etiology of the condition is not yet
fully known. Glycoproteins known as mucins, present in
the mucus layer covering the respiratory epithelium, are
necessary to maintain hydration and barrier function of
the respiratory tract. Secretion and disruption of mucin
production are associated with reduced mucociliary
clearance, inflammation, and tissue remodeling, as
observed in our histological sections during our study,
which, in turn, can lead to respiratory disorders.
MUCSAC, the major gel-forming mucin, is primarily
produced by goblet cells in the respiratory epithelium,
while MUCI is a transmembrane mucin expressed on the
surface of epithelial cells [13, 14]. Patients with respiratory
disorders such as chronic rhinosinusitis and asthma
have higher levels of MUCS5AC and MUCI in the nasal
mucosa [15, 16]. According to the study’s conclusions,
modifications in the production and secretion of mucins
may be a contributing factor to the development of
posterior nasal drip (PND) through structural changes
in the nasal mucosa. Alteration in the shape of the nasal
septum can impact airflow patterns in the nasal cavity,
leading to increased mucus production and swelling
of the lower nasal turbinates. This may complicate the
removal of mucus from the nasal cavity, contributing
to the development of PND. The use of Western Blot
analysis in this study to identify target markers may have
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limitations in sensitivity and specificity compared to
alternative methods such as immunohistochemistry or
quantitative PCR. Further research is needed to confirm
these findings and elucidate the underlying mechanisms
involved in the development of PND in patients with nasal
septal deviation.

CONCLUSIONS

Analyzing the results of our study, it can be
concluded that nasal septal deviation leads to histological
changes in the nasal mucosa, manifested as lymphocytic
infiltration and squamous metaplasia. These changes
were observed in patients from both study groups, but
they were found to be more severe in the study group
compared to the control. Nasal septal deviation stimulates
chronic inflammation and squamous metaplasia of
the nasal mucosa, both of which may contribute to
impaired mucociliary clearance and mucus production,
as confirmed in our study by Western Blot analysis.
The obtained data suggest that architectural changes in
the nasal cavity may play a role in the development of
posterior nasal drip (PND) through alterations in mucus
production and disruption of its secretion, involving
key protein components. Further research is needed to
confirm these conclusions and provide insights into the
underlying mechanisms contributing to the development
of PND.

The prospects of future research. In the future, we
plan to investigate the condition of the nasal cavity in
patients with posterior nasal drip (PND) and nasal septal
deviation clinically, using endoscopic examination and
analyzing computed tomography results to compare the
anatomical structures of the nose and paranasal sinuses.

We anticipate that this research will provide us
with more comprehensive information about the nasal
mucosa’s condition in posterior nasal drip (PND) and

Kainiynga Ta nmpodiraktiana MmeantiiHa, Ne 2(32) /2024



AOCAIAKEHHA

help compare different clinical groups based on the forms
of nasal septal deviation.
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Pestome

NOKA3HUKU EKCMPECIT MYKOMOJIICAXAPUAIB MUC 5AC TA MUC 1 B C/TU30BI OB0JI0HLY HOCOBOI
NOPOXXHUHW Y MALIEHTIB 3 CHHAPOMOM NOCTHA3AJIbHOIO CTIKAHHS TA BUKPUBJIEHHSIM HOCOBOI
NEPEQITKU

Harania B. BaG4eHko, lOnisa B. [ieeBa, Cepriii E. KoHoBanoe, Onekciii B. Motaiino

HaujonansHuin meanynmin yHisepeutet imeHi O. O. boromonsus, M. Kuis, YkpaiHa

BcTryn. BusHaunTy IpuumHy CMHAPOMY ITOCTHA3aABHOIO CTiKaHHS AOBOAL BaXKo. OAHIM 3 MOXAMBMX dak-
TOpiB OyAa BU3HaHa AedopMallis HOCOBOI IIeperopoAK. Po3yMiHHSI OCHOBHIX IIPOIIeCiB CMHAPOMY IIOCTHa-
3aABHOTO CTiKaHHS Ma€ BUpilllaAbHe 3HaYeHHS AAS CTBOPEHHs IiAeCHpsIMOBaHMX TepalleBTUYHUX CTpaTerii
B AIKyBaHHI AQHOI IIaTOAOTriI. B HalIoMy AOCAIASKEHHSI MM POSTASIHYAM KAIHIYHI Ta TiCTOAOTiYHI 0cO6AMBOCTI
CMHAPOMY IIOCTHa3aABHOT'O CTiKaHHS y OCib 3 AedopMaliielo HOCOBOI IEpETOPOAKH, Ta AOCAIAVIAY eKCIIpecii My-
Koroaicaxapuais, a came nokasaukis MUC 5AC ta MUC 1.

MeTta AocaiaXeHHsI. MeTOI0O AQHOTO AOCAIAJKEHHsI € BUBYEHHsI KAIHIYHMX Ta Ticroaoriyamx acnextis CIIC
y Talli€HTiB 3 AedopMaliielo HOCOBOI IleperopoAky. KOHKpeTHOI0 MeTOI0 AOCAIAXKEHH:I € TIOIIyK ITOKa3HUKIB
MUC 5AC ta MUC 1 y 6ioricii cA30B0i 060AOHKV HOCOBVIX PAKOBYH.

Marepiaaru Ta MeTOAN. Bcboro 6yao B3sITo 29 3paskiB CAM30BOI 0OOAOHKY 3 HVDKHIX HOCOBMX pakoBuH. Lli spas-
KM OYAM pO3AiAeHI Ha ABi IpyI: IAIi€HTY, IO MAIOTh BUKPVMBAEHHS HOCOBOI IIEPETOPOAKM O€3 Ta 3 CUMHAPO-
My/ oM moctHaszaAbHOTO cTikauHA. PisHi MUCSAC Ta MUC1 BusHa4aAm 3a comioMmoroio Becrepr-baoT-aHaAisy.
PesyapTaTn. [Ipy aHaaisi ricroAoriuHmx 3pisiB My BUSIBUAU AOCTOBipHE IIIABUIIIEHHS TKaHMHHOI MeTallAasil
Ta AiMdoIAHOT iHGiABTpallil B CAM30Bili 0OOAOHII IAIiEHTIB 3 CMHAPOMOM IIOCTHA3aAbHOI'O CTiKAHHS B IIOPiB-
HSIHHi 3 KOHTpOABHOIO rpy1olo. Pisens Mykonoaicaxapuais MUC5AC ta MUCT 6yB BUIIIMM y CAM30Bilt 060-
AOHIIi HOCOBOI IIOPOXKHMHI Y AOCAIAHUIIBKOI TPYIIU TIOPiBHAHO 3 KOHTPOABHOIO IPYIIOIO.

Bucnosku. OTpuMaHi AaHi CBiAYaTh IpO Te, 10 aHATOMIYHI 3MiHM B HOCOBiii IIOPO>XKHIHI MOXYTb BiairpasaTn
IIEBHY POAb y PO3BUTKY CMHAPOMY ITIOCTHA3aAbHOI'O CTiKaHHS Yepes 3MiHM B ceKpellii MyIiHiB.
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