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INTRODUCTION

Chronic rhinosinusitis (CRS) can develop due to
various underlying conditions, including the presence of
nasal polyps. Rhinosinusitis, whether caused by viral,

ABSTRACT

Background: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a multifactorial
inflammatory condition of the nasal and sinus mucosa, often associated with persistent
immune responses. High-mobility group box 1 (HMGBL1), a nuclear protein implicated in
inflammation and immune modulation, has been proposed as a key player in CRSwWNP
pathogenesis. This study aimed to investigate the role of HMGB1 in CRSWNP and its
association with eosinophilic and non-eosinophilic inflammation. Methods: A collaborative
study was conducted at Sri Lakshmi Narayana Institute of Medical Sciences, Puducherry,
India, between 2018 and 2019. Forty-two nasal polyp tissue samples were collected from
CRSWNP patients and compared with healthy controls. Patient diagnosis was confirmed
using medical history, nasal endoscopy, computed tomography (CT) scans, and atopic
status assessments. Immunohistochemical analysis was performed to evaluate HMGB1
expression alongside inflammatory markers, including IL-5, IL-8, and TNF-a. Eosinophilic
infiltration was quantified using hematoxylin staining, and statistical analyses were
conducted to determine correlations between inflammatory markers and clinical features.
Results: HMGB1 was detected in epithelial nuclei, cytoplasm, and subepithelial regions of
nasal polyp tissues. CRSWNP patients exhibited significantly higher HMGB1 expression
than controls, particularly in inflammatory cells. Eosinophilic CRSwWNP cases
demonstrated lower HMGB1 expression in the epithelial cytoplasm and higher levels in
inflammatory infiltrates compared to non-eosinophilic CRSWNP. Significant correlations
were observed between HMGB1 and key inflammatory mediators, including IL-5 and
TNF-a, suggesting its role in immune regulation and chronic inflammation. Conclusion:
This study highlights the involvement of HMGB1 in CRSwWNP pathogenesis and its
potential as a biomarker for inflammatory processes in nasal polyposis. The differential
expression of HMGBL1 in eosinophilic and non-eosinophilic CRSWNP suggests its role in
immune cell recruitment and mucosal inflammation. These findings provide new insights
into CRSWNP pathophysiology and may inform future therapeutic strategies targeting
HMGB1-mediated inflammation in ENT disorders. Further research is warranted to
explore its potential as a therapeutic target in chronic rhinosinusitis.

bacterial, or fungal infections, may emerge as a
complication of disorders such as cystic fibrosis or
primary ciliary dyskinesia [1]. Factors such as allergies,
medication sensitivities, gastroesophageal reflux disease
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(GERD), environmental pollutants, and adverse drug
reactions can trigger an exaggerated immune response.
This response is characterised by subepithelial swelling,
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epithelial disruption, and infiltration of inflammatory
cells, including eosinophils, mast cells, macrophages, and
neutrophils, with eosinophils being predominant [2].

The activation and release of cytokines and
mediators by inflammatory cells represent a fundamental
biological response to infections and tissue damage,
underscoring inflammation as a crucial protective
mechanism. However, an excessive inflammatory
reaction results from the prolonged recruitment and
accumulation of immune cells. The high-mobility group
box 1 (HMGBL1) protein has been implicated in several
inflammatory disorders [3]. Certain membrane receptors
contribute to the activation of necrotic, injured, or
immunologically stimulated tissues, leading to the
secretion of inflammatory mediators. These processes
enhance eosinophil protection by fostering endothelial
activation and prolonging their lifespan [4].

As a conserved molecular signal in leukocytes
and epithelial cells, HMGB1 serves as an "alarmin,”
residing within granules, the cytoplasm, and the nucleus.
It is recognised as a late-stage inflammatory mediator
actively secreted by macrophages and monocytes into the
extracellular space. Additionally, external inflammatory
stimuli such as endotoxins can prompt macrophages and
monocytes to release HMGBL1. Furthermore, damaged or
necrotic epithelial cells can passively release HMGBL,
leading to the widespread activation of endothelial cells
[5].

Recent research has highlighted that nasal polyp
(NP) tissue demonstrates elevated nuclear factor-kappa B
(NF-kB) expression compared to non-polyp nasal
mucosa. NF-kB plays a pivotal role in regulating the
transcription of cytokines, chemokines, and adhesion
molecules, significantly influencing disease progression
and therapeutic strategies. Beyond its role in NP
pathophysiology, transcription factors are also essential in
modulating corticosteroid activity. HMGBL1 is believed to
contribute to both allergic and non-allergic forms of nasal
mucosal inflammation. The persistence of sinus and nasal
cavity inflammation, driven by chronic exposure to
HMGBJ1, tumour necrosis factor (TNF), and interleukins
(ILs), can establish a prolonged inflammatory condition.

MATERIALS AND METHODS

This collaborative study, conducted across
multiple institutions and countries, explored the role of a
nuclear protein implicated in inflammatory pathogenesis.
The research initially focused on a common
otolaryngological condition, with ongoing investigations
into inflammatory processes affecting the ENT region.
Between 2018 and 2019, 42 nasal polyp tissue samples
were obtained from patients diagnosed with chronic
rhinosinusitis with nasal polyps (CRSwNP) at Sri
Lakshmi Narayana Institute of Medical Sciences,
Puducherry, India. The study cohort included healthy
controls, individuals with asthma, and patients with
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allergic rhinitis. Diagnosis was established based on a
comprehensive evaluation involving medical history,
nasal endoscopy, and computed tomography (CT) scans,
following the guidelines specified in the European
Position Paper on Rhinosinusitis and Nasal Polyps 3.
Atopic status was determined through skin prick testing
for aeroallergens. Symptom severity was graded on a 0—
10 scale, while CT scan findings were classified using the
Lund-Mackay system. Patients with conditions that could
interfere  with study outcomes were excluded.
Preoperative biopsy specimens were assessed using the
Lund-Kennedy scoring system and subsequently
underwent immunohistochemical analysis to detect
HMGBL1, IL-5, and IL-16 expression. Additionally, frozen
tissue samples were examined to provide a
comprehensive evaluation of the clinical characteristics of
both patients and controls [6].

Hematoxylin staining facilitated the
identification of 16 control subjects, 20 CRSWNP patients
with eosinophilia, and 22 CRSwNP patients without
eosinophilia. The extent of eosinophilic infiltration was
determined in 20 high-power (HP) fields under x400
magnification. Patients exhibiting eosinophil counts
exceeding 20 per HP field were classified as Eos
CRSwWNP. Comparative findings between eosinophilic
and non-eosinophilic CRSWNP groups are summarised in
Table II.

Immunohistochemical staining

A cryostat was used to section biopsy samples
(7m) after fixation and dehydration. After air drying for
10 minutes, sections were permeabilized in PBS and
placed on chromegelatin-coated slides. Endogenous
peroxidases were blocked by applying 3% H202 to the
skin for 10 minutes at room temperature in the dark. To
prepare the slides for blocking, the slides were rinsed in
PBS three times for 2 minutes each before being blocked
for 20 minutes in PBS containing 10% normal horse
serum. Incubation was carried out overnight at 4° with
rabbit polyclonal antibodies (ab-18256, dilution 1:300),
mouse monoclonal antibodies (ab25034, dilution 1:200),
mouse monoclonal antibodies (ab1793, dilution 1:200)
and goat polyclonal antibodies (ab10769, dilution 1:200).
A five-minute rinse in PBS was followed by three rinses
in PBS [7]. As an alternative, secondary antibodies were
prepared using PV-9003 or PV-9000 Kits. ZSJQ Kits
provided two minutes of diaminobenzidine development.
Mayer's haematoxylin was used to counterstain the slides
and neutral resin was used to mount them. Using normal
rabbit serum as the positive control, PBS was used as the
negative control.

SPSS13.0 software was used to perform all
statistical analyses. Except where otherwise noted, all
using a repeated measures ANOVA with LDS posthoc
multiple comparisons. In cases where there were
differences between two groups, Mann-Whitney U tests
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were applied. Spearman rank correlation and Pearson
correlation are both used to evaluate correlations. An
analysis of multivariate regression was conducted to
determine whether the expression of HMGBL1 protein

correlates with eosinophils, IL-5, 1L-8, and TNF-[J
positive cells. The significance of a p value in statistics
was defined as less than 0.05.

Table 1: Describe the clinical characteristics of the study participants

Control subjects CRSw NP p value
No. of subjects 16 20 22 -
Sex (male/female) 5/3 8/2 8/3 NS
Mean age(y), median range 37(22-70) 42 (30-54) 38 (17-56) NS
Nasal congestion 2 18 22 <0.001
Rhinorrhoea 0 18 18 0.001
Headache 2 12 6 NS
Facial pain/pressure 0 2 2 NS
Hyposmia 0 16 12 0.014
No. of bilateral polyps 0 20 8 NS
Recurrent history 0 4 6 NS
Atopy Y N | U Y N | U YN U NS
0 8 |8 4 10 | 6 010 12
Asthma 0 16 | 0 2 1810 022 0
Increased eosinophils* 0 16 6 0.005
Increased lymphocytes* 0 4 2 NS

Table 2: By comparing CT scans and nasal endoscopic examinations, differences in symptoms between individuals with
Eos CRSWNP and those without Eos CRSWNP were determined.

MS 3.30 £ 0.60 3.00 £ 0.68 NS
AES 4.10+1.03 1.00+1.61 NS
PES 3.50 £ 0.87 2.36+£1.29 0.041
SS 3.30+£2.03 0.61+1.04 0.020
FS 3.50+2.17 254 +£1.43 NSO
OMCS 4.50 £+ 0.60 3.55+3.24 NS
ES 6.70+£2.75 4.37+1.75 0.041
TS 26.50 £5.17 20.45 + 6.84 0.010
Endoscopy 4.50 £ 2.26 4.55 £ 1.56 NS
Nasal congestion 8.5 +1.67 4.56 + 1.58 NS
Rhinorrhoea 6.70 + 1.53 6.81+2.14 NS
Headache 4.50 +1.80 2.36+221 0.041
Hyposmia 6.00 + 3.16 4.35+5.36 0.010
RESULTS and non-eosinophilic. Subepithelial HMGB1 protein
A nasal polyp from chronic rhinosinusitis infiltration is lower in chronic rhinosinusitis with nasal

eosinophilic patients, a chronic rhinosinusitis unaffected
patient, and a nasal polyp from chronic rhinosinusitis naive
patients, The immunohistochemistry staining of sections
from patients with eosinophil chronic rhinosinusitis and
nasal polyps, and patients without, CRSWNP patients and
controls both showed immunohistochemical recognition of
HMGB1. The staining was divided into four sections based
on HMGBL protein expression level: epithelial cytoplasm,
epithelial nucleus, focal extracellular infiltration, and
inflammation. CRSwWNP patients with non-eosinophilic
CRS expressed HMGBL1 at higher levels than controls. The
epithelial cytoplasm staining of HMGB1 was significantly
reduced in patients with CRSWNP who were eosinophilic
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polyps caused by eosinophils. There was an increase in
HMGBL1 expression in inflammatory cells associated with
eosinophilic chronic rhinosinusitis with nasal polyps as
well as non-eosinophilic chronic rhinosinusitis with nasal

polyps.

DISCUSSION

It is clinically known as chronic rhinosinusitis if
there is inflammation of the nasal mucosa associated with
nasal polyps. According to a recently proposed hypothesis,
CRS is caused by a defect or excessive immune response
to foreign agents, which results in persistent influxes of
inflammatory cells, since nasal anatomical variations do




Dr. Naveen Vasireddy. / European Journal of Molecular Biology and Biochemistry. 2019, 6(1), 26-29.

not seem to correlate with CRS incidence [8]. Since
inflammation is primarily observed at the interface with the
external environment, the incidence of CRS has not been
correlated with nasal anatomical variations. It was widely
believed that CRSWNP was a multifactorial disease in the
past few decades [9], due to a lack of understanding of its
aetiology and pathogenic mechanisms. CRS with or
without nasal polyposis appears to be less determined by
one microbial factor or environmental factor than by host
susceptibility [10]. Cells with cilia, goblet cells, and
respiratory epithelium form tight junctions to protect the
sinus mucosa. Microbes and foreign substances are
protected by mucociliary goblet cells. As a result of foreign
proteins stimulating the immune system, the epithelial
barrier is mechanically broken down, stimulating microbial
colonization. Sinonasal epithelial cells 15 are responsible
for adaptive immune responses and the physical barrier.
Pattern recognition receptors (PRRs) on airway epithelial
cells recognize molecular patterns associated with
pathogens [11]. Epithelial cells attract innate defenses by
releasing chemokines, cytokines, and innate protective
agents. DAMPs, as well as PAMPs, can also help cells
detect cellular damage [12]. A well-established DAMP,
HMGBL1, causes inflammation in the lower airways.
Patients with CRSwWNP have greater HMGB1 protein
levels in their epithelial nuclei, or in their subepithelial
areas and have smaller HMGBL1 proteins in their epithelial
cytoplasm [13]. Chronic rhinosinusitis associated with
nasal polyps containing Eos did not differ significantly in
HMGB1 expression, indicating that the protein plays a role
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