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Fascin overexpression in nasal mucosa in patients with
chronic rhinosinusitis with and without nasal polyps
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ABSTRACT

Objective: The aim of our research is to assess fascin expression in nasal tissues of patients with chronic rhinosinusitis with (CRSWNP)
and without (CRSsNP) nasal polyps. Methods: Fascin expression in nasal tissues of 11 CRSWNP patients and 10 CRSSNP patients was
immunohistochemically evaluated and compared with control subjects. Results: Fascin was found to be strongly expressed in epithelial
cells in polyps in CRSWNP and nasal tissue in CRSsNP. Its strong expression was observed both in lamina propria and nasal epithelial cells
in CRSsNP. Fascin overexpression in nasal mucosa in CRSWNP was more pronounced compared with CRSsNP. In addition, proliferating
epithelial cells in polyp tissue were weakly immunostained, whereas mature cells expressed much more fascin. Conclusion: CRSWNP and
CRSsNP are associated with fascin overexpression, which makes fascin a promising target for therapeutic interventions.
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RESUMO

Objetivo: O objetivo desta pesquisa foi avaliar a expressio de fascina nos tecidos nasais de pacientes com rinossinusite cronica
com (RSCcPN) e sem (RSCSPN) polipos nasais. Métodos: A expressio de fascina nos tecidos nasais de 11 pacientes com RSCcPN
e 10 pacientes com RSCSPN foi avaliada imuno-histoquimicamente e comparada com os individuos-controle. Resultados:
Fascina foi encontrada por ser fortemente expressa em células epiteliais em polipos na RSCcPN e em tecido nasal na RSCSPN.
Sua forte expressdo foi observada tanto na lamina propria quanto nas células epiteliais nasais na RSCSPN. A superexpressio
de fascina na mucosa nasal na RSCcPN foi mais pronunciada em comparagio com a RSCSPN. Além disso, as células epiteliais
em proliferagdo no tecido do polipo foram imunocoradas fracamente, enquanito as células maduras expressaram muito mais
Jascina. Conclusdo: RSCcPN e RSCSPN estdo associadas a superexpressdo de fascina, o que torna a fascina um alvo promissor
para intervengoes terapéuticas.

Unitermos: fascina, polipos nasais; rinossinusite cronica; actinas; transicdo epitélio-mesenquimal.

RESUMEN

Objetivo: El objetivo de esta investigacion fue evaluar la expresion de fascina en los tejidos nasales de pacientes con rinosinusitis
cronica con (RSCCPN) y sin polipos nasales (RSCSPN). Métodos: La expresion de fascina en los lejidos nasales de 11 pacientes con
RSCcPN y 10 pacientes con RSCSPN fue analizada por inmunobistoquimica y comparada con los individuos control. Resultados:
Fascina fue encontrada por ser fuertemente expresada en células epiteliales de polipos en la RSCCPN y en tejido nasal en la
RSCSPN. Su fuerte expresion fue observada tanto en la ldamina propia como en las células epiteliales nasales en la RSCSPN.
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La sobreexpresion de fascina en la mucosa nasal en la RSCcPN fue mas pronunciada en comparacion con la RSCSPN. Ademds, las
células epiteliales proliferantes en el tejido del polipo fueron inmunoterniidas débilmente, mientras las células maduras expresaron
mucho mds Jascina. Conclusion: RSCcPN y RSCSPN estdn asociadas a la sobreexpresion de fascina, lo que hace la fascina un

objetivo prometedor para intervenciones terapéuticas.

Palabras clave: fascina, polipos nasales; rinosinusitis cronica, actinas; transicion epitelial-mesenquimal.

INTRODUCTION

METHODS

Chronic rhinosinusitis (CRS) is an inflammatory disease of
nasal and paranasal mucosa that lasts at least twelve weeks.
CRS clinically manifests by nasal discharge, facial pain, olfactory
dysfunction, and nasal airway obstruction®. Depending on the
morphological features of the chronic sinonasal inflammation,
CRS is subdivided into two types: CRS with nasal polyps
(CRSwNP) and CRS without nasal polyps (CRSsNP). The former
is characterized by the development of benign growths on the
nasal or paranasal mucosa. This type is less widespread and only
25% patients with CRS present nasal polyps. CRSsNP is therefore
not accompanied by the formation of nasal polyps®. According
to various estimates, the prevalence of CRS ranges from 4.5% to
12% in developed European and North American countries,
making it a huge socioeconomic burden®. For example, the
direct CRS-related costs in the United States reach 13§ billion
annually®.

It has been demonstrated that CRS is associated with microbial
and fungal colonization of upper airways, changes in the nasal
microbiome, defects in airway epithelial cell innate immune
functions, impaired mucociliary clearance, abnormal expression
of pro- and anti-inflammatory cytokines, tissue remodeling,
epigenetic genome modifications, etc.®.

Despite numerous attempts to find out the detailed pathogenic
mechanisms underlying CRSsNP and CRSwNP, they still remain to
be elucidated. In particular, the role of fascin, an actin-bundling
protein necessary for the formation of actin-based structures
involved in cell motility and migration, in the development of
CRS has not been reported. Elucidation of the mechanisms of the
disease development and progression may aim at creating new
therapeutic approaches, since the current treatment strategies,
including antibacterial drugs, antihistamines, corticosteroids,
and surgery, don’t allow affecting and removing the root causes
of CRS" 1,

The aim of our study was to investigate fascin expression in
nasal tissues of CRSWNP and CRSsNP patients.

Patients and tissue samples

Atotal of 28 patients were recruited from the Kharkiv Regional
Clinical Hospital (Kharkiv, Ukraine). They were divided into three
groups. Group 1 included 11 CRSWNP patients (seven males; four
females) whose age ranged from 23 to 56 years with the mean
age of 39.36 + 3.39 years. Group 2 consisted of 10 patients (seven
males; three females) varying from 21 to 50 years of age. Their
mean age reached 35.8 + 2.78 years. Seven control subjects (five
males; two females) ranging from 23 to 59 years of age who
underwent surgery due to nasal septum deviation under combined
general and regional anesthesia formed group 3. Their mean age
was 35.43 + 4.86 years. Individuals from group 3 presented no
clinical signs of inflammation in the sinonasal tissue. CRSWNP
and CRSsNP were verified in accordance with the criteria of EPOS
2012: European Position Paper on Rhinosinusitis and NPs 2012
guidelines"?.

Smokers, patients with acute or chronic inflammatory
diseases, cystic fibrosis, or any signs of atopic diseases and asthma
were excluded from the study. Patients were not administered oral
and intranasal glucocorticoids for at least one month.

Immunohistochemistry

All nasal tissue samples were obtained during surgery.
Tissue specimens were fixed in a 10% formalin solution.
Four-pm-thick sections from paraffin-embedded nasal tissues
were immunostained using mouse monoclonal fascin antibodies
purchased from Thermo Fischer Scientific (UK). The sections were
incubated with the primary antibodies to fascin and treated with
an anti-[mouse immunoglobulin class G (IgG)]-horseradish
peroxidase conjugate. The distribution of peroxidase was visualized
using 3,3’-diaminobenzidine (DAB).

Bioethics

All procedures and manipulations were carried out in
accordance with the standards 196/96 of the Brazilian National
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Health Council and the revised Declaration of Helsinki (2000).
Our research was approved by the local Ethics and Bioethics
Committee at Kharkiv National Medical University (Kharkiv,
Ukraine). All subjects enrolled in our research signed the written
informed consent.

Fascin
o o

RESULTS

In the control group, nasal mucosa was formed by a multi-row
epithelium, basement membrane, and lamina propria. Epithelial
cells were intact. The epithelium has all layers, and the contour of
the junction separating the basal epithelium from the underlying
lamina propria is slightly convoluted. No signs of inflammation
were observed. The lamina propria is characterized by a high
amount of lymphatic and blood vessels. It is slightly infiltrated
with lymphocytes and macrophages.

FIGURE 1 — Nasal tissues of patients with CRSSNP and CRSwNP were immunosiained with
Jascin antibodies

A) nasal tissue of CRSSNP patient. Strong fascin expression is observed both in the epithelial
layer and in the lamina propria (indentified with red arrows), 100x; B) nasal tissue

of an individual with CRSSNP. A vessel is surrounded by fascin-positive cells, which are
indentified with red arrows. The lamina propria is heavily infiltrated with macrophages and
lymphocyles, 400, C) polyp tissue of a CRSwNP patient. Fascin overexpression is revealed
in nasal epithelial cells and in vascular walls in the lamina propria (indentified with red
arrows), 100x; D) pobyp tissue of a CRSwNP patient. Fascin-positive cells are in the vascular

In CRSsNP patients, the mucous membrane of the nasal cavity
has signs of atrophy. Epithelial cells cover the lamina propria in
one or two layers. The basement membrane is not observed

in some areas. On the other hand, it is replaced by a thick layer of
interstitial collagen in other regions. In some areas, the epithelial
layer is thicker. It consists of more epitheliocytes, and epithelial
papillae can be seen on the surface of the epithelium, indicating
proliferation. The lamina propria is abundantly infiltrated with
leukocytes. Neutrophils are the most abundant among them.

Analysis of samples of polyp tissues obtained from CRSWNP
patients allowed revealing signs of epithelial atrophy. In some areas,
epithelial layer was virtually absent. However, in some epithelial
cells, euchromatic nuclei were found, indicating active proliferation.
Such findings support that polyps were characterized by various
morphofunctional states, i.e. hyperplastic and atrophic. The latter
was accompanied by the development of thick collagen interlayer
between nasal epithelial cells and lamina propria. However, some
areas where the basement membrane was not revealed were found.
The lamina propria was severely infiltrated with macrophages and
lymphocytes (Figure 1C-D).

Immunohistochemistry performed on nasal tissue from
control subjects showed that fascin expression was weak in nasal
epithelial cells. Fascin immunostaining was observed in cytosol
and was mainly limited to the basal layer of nasal epithelium.

Fascin immunostaining of samples from CRSsNP patients
showed that fascin was strongly expressed in the mucous
membrane of the nasal cavity. Fascin overexpression was
observed both in the epithelial layer and in the lamina propria
(Figure 1A-B) in CRSsNP patients. However, in some areas, fascin

walls in the lamina propria (indentified with red arrows), 400x.

CRSWNP: chronic rhinosinusitis with nasal polyps; CRSSNP: chronic rhinosinusitis without

nasal polyps.

expression was not observed. It is interesting to note that fascin
upregulation was detected in the basal epithelial layer. It is worth
noting that fascin expression is more abundant in the cytosol of
superficial and glandular epithelial cells compared with areas
of hyperproliferative epitheliocytes in nasal tissue.

Strong fascin staining was observed in the epithelial layer of the
polyp tissue of patients with nasal polyps. However, there were areas
of weakly fascin-labeled epithelial cells where epithelium seemed
to proliferate, i.e. epitheliocytes and their nuclei were long and
narrow. In areas where the epithelial cells were more mature, fascin
was strongly expressed. Moreover, fascin-positive cells were found
in vascular endothelial cells in the lamina propria (Figure 1C-D).
However, in CRSWNP patients, endothelial cells in microcirculatory
blood and lymphatic vessels lacked fascin labeling or were weakly
labeled. Fascin overexpression in the nasal mucosa in CRSWNP was
more pronounced compared with CRSsNP.

DISCUSSION

Fascin is an evolutionarily conserved 55kDa protein involved
in the formation of bundles from actin microfilaments“5*.,
It is used by the cells for microspikes, filopodia, and invadopodia
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formation to provide motility and cell migration. Thus, fascin
is widely overexpressed in various types of tumors’®. In normal
human tissues, fascin expression is detected in nerve cells,
dendritic cells, and endothelial cells"™¥.

The main interest of our study was to compare fascin
expression patterns in healthy individuals and patients with two
forms of chronic rhinosinusitis: CRSSNP and CRSWNP. We observed
weak cytosolic fascin expression in nasal epithelial cells of control
subjects. This finding is consistent with other reports on fascin
expression in upper airways. In particular, Papaspyrou K ef al.
(2014)" and Hashimoto Y e/ a/. (2006) ®” have demonstrated that
fascin is either not expressed or insignificantly locally expressed in
healthy adult nasal epithelial cells.

A notable observation in the present study was that fascin is
upregulated in the nasal epithelium in tissue specimens from
both CRSsNP and CRSwNP patients. We can presume that such
changes in fascin immunostaining are indicative of the increased
ability of fascin-expressing nasal epithelial cells to migrate. This
becomes possible due to the fact that fascin upregulation in such
epitheliocytes promotes the formation of fascin-containing actin
bundles®".

We believe that fascin may be involved in tissue repair in CRS.
It is known that CRS is accompanied by mucosal destruction.
Fascin-expressing cells gain the ability to move and therefore to
close gaps in the epithelial layer. In addition, the virtual absence
of fascin expression in actively proliferating nasal epithelial
cells found in this study may be due to their immaturity and low
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