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ABSTRACT

Background: To evaluate Interleukin-1 and TNF- o serum levels and their single
nucleotide gene polymorphisms (SNPs) association in patients with chronic rhinosinusitis.
Methods: A case-control study performed between June 2022 and March 2023 at Benha
University Hospitals, Benha, Egypt. 50 patients with chronic rhinosinusitis (CRS) with
nasal polyps (Group 1), 50 patients with CRS without nasal polyps (Group 2), and 50
healthy volunteers as the control group (Group 3). TNF-a and IL -1 serum levels were
detected by enzyme-linked immunosorbent assay (ELISA). Gene polymorphisms of
cytokines IL-1 and TNF-a were delineated through the application of polymerase chain
reaction - Restriction fragment length polymorphism (PCR-RFLP) methodology. Results:
Serum concentrations of TNF-a and IL-1 exhibited markedly elevated levels in both
groups 1 and 2 when compared with the control group, as evidenced by a highly significant
statistical difference [p<0.0001]. Significant genotype distribution of TNF-a 308G>A SNP
among (group 1,2) and controls (p < 0.001). The frequency of the GA genotype was found
to be more prevalent in group 1 at 48% and group 2 at 50%, compared to a notably lower
prevalence of 6% observed in the control group (group 3). Allele-A was significantly
higher in groups 1 and 2 than in group 3. No significant differences were found between
IL-1A (+4845G/T) genotype distributions in groups 1 and 2 compared to group 3 (p =
0.093). The IL-1B (—=511C/T) polymorphism shows a notable correlation in both groups 1
and 2 when compared to the control group (p < 0.001). Conclusion: Significantly higher
TNF- a and IL-1 serum levels and TNF-a and IL-1B (-511C/T) polymorphisms with CRS
with or without nasal polyps. Both IL-1B and TNF-a may be involved in the regulation of
CRS etiopathogenesis and could represent novel therapeutic targets for its management.

Introduction

Rhinosinusitis pertains to the inflammatory
process involving the nasal cavities as well as the

adjacent paranasal sinuses. Chronic rhinosinusitis
(CRS) exerts a considerable adverse effect on
patient quality of life and incurs substantial
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healthcare expenditures. CRS, a pervasive chronic
inflammatory disorder of the sinonasal epithelium.

Epidemiological data indicate the high
prevalence of CRS in the general population, up to
12.5% [1]. Another study states that 2.7% to 6.6%
of the population are thought to have chronic
rhinosinusitis, and the incidence increases in
patients with chronic inflammatory lower
respiratory disease mainly in association with
bronchial asthma and chronic obstructive
pulmonary disease (COPD). Chronic sinusitis is
present in about 40-75 % of patients with asthma
[2].

Chronic rhinosinusitis (CRS) may manifest
as one of three major clinical syndromes: CRS
without nasal polyps, CRS with nasal polyps, or
allergic fungal rhinosinusitis. These classifications
possess a great deal of therapeutic significance [3].

Contemporary understanding
acknowledges that rhinosinusitis extends beyond a
simplistic infectious paradigm, representing a
multifaceted and complex disorder. At the core of
the pathogenesis of inflammatory conditions, such
as rhinosinusitis, lies the synthesis of cytokines,
which is mediated not only by immune cells but also
by other cellular entities including epithelial cells
and fibroblasts. These cytokines are instrumental in
mediating the inflammatory response characteristic
of this condition. The inflammatory response within
the sinonasal mucosa induces mucosal edema,
which subsequently obstructs the ostia of the sinus,
culminating in mucus retention and consequent
infection, thereby facilitating the progression of
CRS. Contributory factors associated with this
pathology include allergies, atopic conditions,
asthma, cigarette smoking, sensitivity to aspirin, and
genetic predispositions [4].

Kamath et al. [5] found that
Staphylococcus  aureus (S. aureus), MRSA,
and Klebsiella were the most frequent organisms
encountered and anaerobes do not play a prominent
role. Ramakrishnan et al. [6] found existing
evidence lends further support for the role of
biofilms (particularly the S. aureus phenotype) in
more severe, recalcitrant disease and poorer surgical
outcomes. Till now the exact bacterial pathogens of
CRS remain a matter of debate.

Interleukin 1o and IL-1B, pivotal
immunomodulatory proteins, are secreted by a
diverse array of activated cells including
macrophages, monocytes, epithelial cells, natural

killer cells, and fibroblasts. These cytokines initiate
the inflammatory cascade through a common
receptor pathway. Alongside IL-6 and TNF-a, IL-1a
and IL-1B constitute a fundamental triad of
inflammatory mediators that orchestrate the body's
physiological response to inflammatory stimuli [7].

In the context of rhinosinusitis, IL-1a,
liberated from compromised epithelial cells,
potentiates the activation of monocytes and T-cells.
This cytokine significantly upregulates the
expression of adhesion molecules, notably ICAM-1
and VCAM-1, on monocytes, which are critical for
the eosinophil recruitment process. Concurrently,
IL-1p amplifies the release of Chemokine (C-C
motif) ligand 5 (CCLJ5) from fibroblasts within nasal
polyps, fostering the attraction and trans-endothelial
migration of eosinophils, monocytes, and memory
T-cells to the inflammatory locus. Beyond its pro-
inflammatory  roles, IL-1B  also  induces
glucocorticoid resistance in nasal polyp tissues,
thereby complicating the efficacy of localized
treatments [8].

TNF-o amplifies inflammatory responses
by (1) promoting the congregation and accumulation
of eosinophils via the enhancement of VCAM-1 and
the chemokine eotaxin within nasal polyps, and (2)
augmenting the expression of CCL2, a critical
chemoattractant for monocytes, within fibroblast
cultures originating from nasal polyps. Of particular
significance, heightened serum concentrations of
TNF-a are consistently observed across the diverse
array of chronic rhinosinusitis endotypes [9].

Ultimately, the advent of novel
pharmacological formulations has markedly
expanded the therapeutic arsenal available for the
pharmacologic management of CRS. Continued
exploration into the cytokine expression profiles
within inflammatory sinus disorders promises to
enhance our comprehension of  their
pathophysiological underpinnings and facilitate the
innovation of new therapeutic strategies [10].

The current investigation aims to assess the
serum levels of interleukin 1 and TNF-o, and to
explore the correlation between their single
nucleotide gene polymorphisms among patients
suffering from chronic rhinosinusitis (both without
and with nasal polyps) compared to a control group.

Patients and methods
Patients

This case-control investigation was
conducted on a cohort of 150 participants from June
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2022 and March 2023. The participants were
categorized into:

e Group 1. 50 patients of chronic
rhinosinusitis with nasal polyps (CRSWNP).

e Group 2: 50 patients of chronic
rhinosinusitis ~ without nasal  polyps
(CRSsNP).

Patients were non-randomly selected and
after they were diagnosed with rhinosinusitis were
evaluated at the outpatient clinic of the department
of Otorhinolaryngology at Benha University
Hospitals they were put into both study groups either
chronic rhinosinusitis with nasal polyps (CRSwNP)
or without nasal polyps (CRSsNP). The diagnostic
confirmation of CRS was meticulously achieved
through comprehensive clinical anamnesis and was
further substantiated by direct observation via nasal
endoscopy, adhering rigorously to the diagnostic
criteria stipulated by the European Position Paper on
Rhinosinusitis and Nasal Polyps (EPOS) 2020 [11]
Additionally, patients with a history of
polypectomy, where the diagnosis was confirmed by
pathological reports, were also included.

Nasal symptoms were assessed in
accordance with the European Position Paper on
Rhinosinusitis and Nasal Polyps (EPOS 2020) [11]
Additionally, the survey gathered information on the
history of previous sinus surgeries, duration of
symptoms, and predisposing factors for CRS,
including family history of nasal polyps, presence of
atopy, allergies, asthma, and aspirin intolerance.
Detailed findings from nasoendoscopy were
recorded, noting the presence and grading of nasal
polyps as per Lund's criteria [12], obstructions in the
middle meatus, mucopurulent discharge, and
mucosal edema.

Subjects  afflicted with  concurrent
significant medical pathologies—such as diabetes
mellitus, renal, hepatic, or cardiovascular
conditions—were precluded from participation in
this study. Furthermore, exclusion criteria extended
to those suffering from either acute or chronic
systemic or dermatological infections, existing
autoimmune or systemic allergic disorders such as
atopic disease, malignancies, or any form of
immunosuppression. Specific pathologies
warranting exclusion also included diagnosed cases
of inverted papilloma, young syndrome, Kartagener
syndrome, or antrochoanal polyp.

e Group 3: Control group

This cohort non randomely comprised 50
healthy volunteers, meticulously matched with the
patient group in terms of age and sex.

This investigation received ethical
clearance from the Ethical Committee of the Faculty
of Medicine at Benha University (REC-FOMBU),
Egypt, under the approval code RC-12-5-2023.
Conducted in strict adherence to the Helsinki
Declaration of 1975, as amended, the study ensured
compliance with international ethical standards.
Written informed consent was duly obtained from
all participants.

The study was undertaken at the
Department of Medical Microbiology and
Immunology, located within the Faculty of
Medicine at Benha University in Benha.

Methods

A standardized questionnaire  was
employed to collect comprehensive data from all
participants. This encompassed demographic
parameters like gender, ethnic background, age at
diagnosis, and historical tobacco use.

Blood samples: A 5 ml specimen of whole venous
blood was meticulously drawn under conditions of
stringent asepsis. One-half of the sample was placed
into an Ethylenediaminetetraacetic acid (EDTA)
tube. The remaining portion was transferred into
serum separator tubes and subjected to
centrifugation at 1000 x g for 15 minutes.
Subsequently, all samples were preserved at -80°C
until further analysis.
Detection of TNF-a, and IL -1concentrations by
the ELISA test

The quantitative assessment of IL-1 and
TNF-0 concentrations was conducted employing
ELISA kits from BioLegend’s LEGEND MAX,
based in San Diego, CA, USA. The assays were
conducted in strict accordance with the protocols
stipulated by the manufacturer.
Detection of TNF-a, and IL -1 single nucleotide
polymorphisms (SNPs) by PCR-RFLP test

DNA extraction: DNA extraction using
QIlAamp® DNA Mini Genomic DNA Purification
kit (QIAGEN) and the procedure was done
according to the manufacturer's instructions.

For TNF-a 308G>A SNP -:- The primers
used for amplifications are shown in table (1) [13].
Amplification was carried out using a Biometra
thermal cycler based in Germany. Each 50pl
reaction tube was provisioned with the following
reagents: 25ul of PCR Master Mix, utilizing the 2X




Ghallab AF et al. / Microbes and Infectious Diseases 2024; 5(4): 1580-1589

1583

TOPsimple™ DyeMIX-nTaq kit (Enzynomics,
Korea), 2.5 pl of the forward primer, 2.5 pl of the
reverse primer, 5 pl of template DNA, and 15 pl of
nuclease-free water. The thermal cycling regimen
was initiated with a preliminary denaturation phase
of genomic DNA at 95°C, extending over a period
of seven minutes. Subsequently, the protocol
comprised 35 cycles, with each cycle incorporating
a denaturation phase at 95°C for 30 seconds, a
primer annealing phase at 60°C for 30 seconds, and
an elongation phase at 72°C for 45 seconds. The
sequence of amplification culminated in a final
elongation phase maintained at 72°C for an
extended duration of 10 minutes.

The PCR amplicons were subjected to
enzymatic digestion with 10 units of Ncol enzyme
at 37°C overnight, in strict adherence to the protocol
provided by BioLabs, New England. The digestion
products were subsequently separated on a 4%
agarose gel. The wild-type G-allele PCR products,
in their homozygous state, underwent cleavage into
two distinct fragments measuring 192 and 20 base
pairs. Conversely, the homozygous variant A-allele
PCR products remained unfragmented at 212 base
pairs. Meanwhile, the heterozygous GA genotypes
resulted in three disparate fragments of 212, 192,
and 20 base pairs (Figure 1).

Figure 1: -Restriction fragment length
polymorphism (RFLP) analysis of -308G>A of

TNF-a polymorphism using Ncol restriction
enzyme

Lane 1 contains the molecular weight ladder. Lane
2 represents the homozygous reference GG
genotype, exhibiting 192- and 20-bp fragments (the
20-bp fragment is not visible due to its small size).
Lane 3 displays the heterozygous GA genotype,
showing 212-, 192-, and 20-bp fragments. Lanes 4
and 10 demonstrate the homozygous AA genotypes,
indicated by the undigested 212-bp fragment.
For IL-A and IL-B SNP: - The primers utilized for
IL1A and IL1B are delineated in Table 1. For the
amplification procedure targeting both genes, the
reaction milieu was meticulously composed,
featuring 1 pL of both forward and reverse primers,
3 pL of genomic DNA, 5 uL of DNase-free water,
and 10 pL of an enriched PCR Master Mix
containing HF Buffer (2X TOPsimple™ DyeMIX)
as provided by Enzynomics. The protocols
governing the PCR cycling conditions were
delineated as follows:

(a) The amplification of IL-1A (+4845G/T)
began with a first denaturation stage at 94°C, which
lasted for three minutes. Later on, the amplification

process was enhanced to consist of 30 cycles. Each
cycle consisted of a denaturation phase at 98°C for
one minute, followed by an annealing phase at 54°C
for one minute, and culminated with an extension
phase at 72°C for two minutes. This sequence
concluded with a terminal extension maintained at
72°C for an extended duration of 5 minutes.

(b) The protocol for IL-1B (-511C/T)
initiated with an initial denaturation phase at 94°C,
which lasted for 10 minutes. This phase was
succeeded by a sequence of 30 cycles, each of which
consisted of a denaturation step at 94°C for 45
seconds, an annealing phase at 55°C for 45 seconds,
and an extension phase at 72°C for 60 seconds in
order. The amplification process was concluded
with a terminal extension phase at 72°C, extending
for an additional 10 minutes.

Post-amplification, 4.0 yL of the PCR
product was subjected to enzymatic digestion. This
was achieved by incorporating 0.5 pL of the specific
restriction enzyme, 18.0 yL of nuclease-free water,
and 2.5 pL of CutSmart® buffer into the mixture.
The resultant solution was then incubated at 37°C
for 20 minutes to facilitate the enzymatic activity.
For the detection of IL-1A (+4845G/T), the PCR
product was processed with the Sat | restriction
enzyme (New England Biolabs®, UK). This
enzymatic activity produced fragment sizes of 124
and 76 base pairs in the presence of the G allele, and
a singular 200 base pair band indicative of the T
allele (Figure 2)

Figure 2: The Sat | restriction profiles of
(+4845G/T) polymorphic sites of IL-1 A gene
Lane 1 is the ladder, lanes 2 represents homozygous
GG genotype (124- and 76-bp fragment). Lane 3
represents the homozygous genotype (undigested
200-bp fragment), while lane 4 represents the
heterozygous genotype GT (124-, 76-, and 200-bp
fragments).

To determine the presence of IL-1B (-
511C/T), the PCR products underwent enzymatic
digestion using the restriction enzyme Ava I,
supplied by New England Biolabs®, UK. This
enzymatic cleavage vyielded a 305-bp band
indicative of the C allele, whereas the presence of
the T allele was confirmed by the generation of 190-
bp and 115-bp bands (Figure 3).

Figure 3: The Ava | restriction profiles of (-
511C/T) polymorphic sites of IL-1 A gene Lane 1
is the ladder, Lanes 2 represents homozygous CC
genotype (305-bp fragment). Lane 3 represents
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heterozygous genotype CT (190-, 115-, and 305 -bp
fragments), whereas lane 4 represents the
homozygous TT genotype, indicated by bands at
190 bp and 115 bp.

Statistical analysis

The sample size was calculated using G*
power software version 3.1.9.2 , with test family
((X? - tests), statistical test ( Goodness-of-fit tests:
Contingency tables ), type of power analysis ( A
priori: Compute required sample size - given a ,
power and effect size), input parameters, effect size
w = 0.47, a error= 0.05, power( 1- 8 )= 0.95,
resulting output parameter was total sample size of
90 (30 patients in each group).

The data were recorded on an
“Investigation report form”. These data were
tabulated, coded then analyzed using the computer
program SPSS (Statistical package for social
science) version 26. Descriptive statistics were
calculated for the data in the form of mean and
standard deviation (£SD), Median and interquartile
range (IQR) and Number and percent. In the
statistical comparison between the different groups,
the significance of difference was tested using
student's t-test to compare between mean of two
groups of numerical data, for continuous non-
parametric data, Mann-Whitney U- test was used for
inter-group analysis, Anova to compare between
mean of more than two groups of numerical data, for
continuous non- parametric data, Kruskal Wallis test
was used for inter-group analysis Inter-group
comparison of categorical data was performed by
using chi square test (X?-value). P value <0.05 was
considered statistically significant.

Table 1. Sequences of the primers used in PCR-
RFLP for detection of SNP of TNF-a and IL-1.

Name Sequences (5' > 3')

TNF-a

Forward 5' AGGCAATAGGTTTTGAGGGCCAT 3

primer 5' TCCTCCCTGCTCCGATTCCGS;

Reverse

primer

IL-1A

Forward 5’-ATG GTT TTA GAA ATC ATC AAG

primer CCT AGG GCA-3°

Reverse 5’-AAT GAA AGG AGG GGA GGA TGA
; CAG AAATGT 3’

primer

IL-1B

Forward 5’- TGGCATTGATCTGGTTCATC-3’
primer 5’- GTTTAGGAATCTTCCCACTT-3’

Reverse
primer

Figure 1. Restriction fragment length
polymorphism (RFLP) analysis of -308G>A of
TNF-a polymorphism using Ncol restriction
enzyme.

Figure 2. The Sat | restriction profiles of
(+4845G/T) polymorphic sites of IL-1 A gene.

Figure 3. The Ava | restriction profiles of (-
511C/T) polymorphic sites of IL-1 A gene.

Results

The current study included 100 chronic
rhinosinusitis (CRS) cases; their mean age was 41.2
+ 11.6 years. They were 35(35%) males and 65
(65%) females. 50 patients (50%) were diagnosed
with CRSwWNP and 50 (50%) with CRSsNP. The
control group was selected to be matched in age and
sex. Their mean age was 41.1 + 12.5 years; they
were 20 males (40%) and 30 females (60%).
Cigarette smoking was significantly associated with
CRS patients in comparison with control (p-value <
0.001***),
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Concentrations of TNF-a in serum were
markedly elevated in group 1, registering
157.28+6.64, and in group 2, measuring

139.67+4.24, in contrast to the control group (group
3), which demonstrated a level of 93.43+3.24
[p<0.0001***], as detailed in table (2).
Furthermore, the serum concentrations of
IL-1 exhibited a notable elevation in both group 1
and group 2 when compared to those observed in
group 3 [p<0.0001***] as shown in table (2).

A marked disparity was noted in the
genotype distribution of the TNF-a 308G>A single
nucleotide polymorphism (SNP) between groups 1
and 2, and the control group (group 3), with a
statistical significance (p < 0.001***). Specifically,
the frequency of the GA genotype was substantially
elevated in cases of CRSWNP at 48%, and CRSsNP
at 50%, compared to a mere 6% observed within the

controls. Moreover, the presence of allele-A was
also significantly more prevalent in groups 1 and 2
relatives to the healthy controls, where it was found
at 8% (Table 3).

In  our investigation, the genotype
distributions of IL-1A (+4845G/T) did not exhibit
statistically significant differences across the three
groups (p = 0.093). Conversely, a pronounced
association was discerned for the IL-1B (—511C/T)
polymorphism in the comparative analysis between
groups 1 and 2 against group 3 (p < 0.001***). Of
particular note, the prevalence of the IL-1B CC
genotype was markedly higher in groups 2 and 3 (p
< 0.001), whereas the CT genotype was
predominantly observed in group 1. Additionally,
the T allele demonstrated a robust association with
group 1, distinctly contrasting with its occurrence in
groups 2 and 3 (p < 0.001***), as documented in

table (3).
Table 2. Comparison of the TNF-a levels and IL-1 levels of the three groups (pg/ml).
Group 1 Group 2 Group 3 t-test P-value
CRSwNP (50) CRSsNP (50) Control group (50)
TNF-a levels 157.28+6.64 139.67+4.24 93.43+3.24 12.866 <0.001***
IL-1 levels 29.83+4.78 22.48+2.21 12+2.21 9.818 <0.001***

Table 3. Genotype distribution and allele frequencies of TNF-a 308G>A SNP, IL-1A (+4845G/T), and IL-1B

(=511C/ T) genes in different groups.
Group 1 Group 2 Group 3 P-value
CRSwNP (50) CRSsNP (50) Control group (50)
TNF-a 308G>A SNP Genotype <0.001***
GG 23 (46%) 20 (40%) 43 (86%) (Highly
GA 24 (48%) 25 (50%) 6 (12%) significant)
AA 3 (6%) 5 (10%) 1 (2%)
TNF-a 308G>A SNP Allele
G N=100 N=100 N=100
A 70 (70%) 65(65.0%) 92 (92%)
30 (30%) 35 (35.0%) 8 (8%)
IL-1A (+4845G/ T) 0.093
Genotype (non- significant)
GG 19(38%) 13(26%) 25(50%)
GT 22(44%) 24(48%) 18(36%)
TT 9(18%) 13(26) 7(14%)
Allele
G 60 (60%) 50(50%) 68 (68%)
T 40 (40%) 50(50%) 32(32%)
IL-1B (-511C, —511T) <0.001***
Genotype (Highly
cC 10(20%) 26(52%) 29(58%) significant)
CT 27(54%) 17(34%) 20 (40%)
TT 13(26%) 7(14%) 1(2%)
Allele 47(47%) 69 (69%) 78 (78%)
C 53 (53%) 31 (31%) 22 (22%)
T
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Discussion

Chronic  rhinosinusitis  (CRS), a
multifaceted inflammatory disorder, is typified by
localized inflammation of the sinonasal mucosa.
The pathogenesis of CRS is intricately linked to
adaptive immune responses, which involve
localized increases in T cell subsets and the
cytokines they secrete [14].

Interleukin -1p and TNF-a, which are
robust pro-inflammatory cytokines, are produced
across a varied spectrum of cell types, including
macrophages, eosinophils, and epithelial cells.
These cytokines exhibit synergistic interactions
within chronic inflammatory processes, mediated
through the presence of Thl and Th2 cytokines.
Recently, there has been a notable increase in the
approval of therapeutic modalities specifically
designed to target the adaptive immune system [8].

This study revealed that levels of TNF-
alpha and IL-1 were significantly elevated in CRS
patients (groups 1,2) when compared with the
control group (group 3). This agrees with Lennard
et al. [15] and WEI et al. [16]. These findings
substantiate the hypothesis that the inflammatory
response observed in chronic rhinosinusitis is
intricately associated with augmented levels of pro-
inflammatory cytokines.

These findings are also consistent with
Plewka et al. [17] who prove an enhanced
expression of these cytokines in the nasal mucosa of
chronic rhinosinusitis patients especially in polyp
tissues Prior investigations have indicated increased
expression levels of this cytokine in nasal polyps, as
seen by many researchers [18-20].

TNFA gene is situated within the
extensively polymorphic MHC class Il region on
chromosome 6, precisely at the 6p21.3 locus.
Variations in the form of SNPs within the -308-
promoter region of the TNF-a gene give rise to the
development of two discrete allelic forms. The
predominant allele, denoted as TNFA-1, features a
guanine (G) nucleotide at this site. In contrast, the
substitution of guanine with adenine (A) produces
the less common TNFA-2 allele [21].

This study observed a significant
difference in the genotype distribution of TNF-a
308G>A SNP among groups 1 and 2 when
compared to controls (group 3) (p < 0.001), where
the GA genotype frequency was higher in CRSWNP
(group 1) (48%) and CRSsNP (group 2) (50%) than
controls (6%). Furthermore, the frequency of allele-

A was observed to be significantly elevated in both
group 1 and group 2 compared to healthy controls,
where it was present at a rate of 8%.

Bernstein et al. [22] determined that the A
allele of TNF-a at the -308 position is correlated
with a two-fold increase in the incidence of nasal
polyps (NP) when compared to control groups.
Szabo et al. [23] further elucidated that the A allele
is implicated in the susceptibility to NP
development, particularly in the context of
acetylsalicylic acid sensitivity. In contrast, Erbek et
al. [24], Endam et al. [25], and Fajardo-Dolci et al.
[26] found no statistically significant associations
between the genotypic or allelic distributions of
TNF-o and the development of nasal polyps.

The discrepancies observed across these
studies can be attributed to genetic heterogeneity
and the diverse ethnic backgrounds of the study
populations. Moreover, the impact of allelic
variations in the promoter region of the TNF-a gene
on TNF-a transcription remains ambiguous. While
some research has not identified a correlation
between genotype and transcriptional activity, in-
vitro studies have demonstrated elevated TNF-o
production in individuals with the GA genotype
compared to those with the GG genotype [27].

Another crucial aspect is that the regulation
of TNF-a expression is not limited to the TNFA
gene locus; it also involves the TNFB gene.
Additionally, the extensive linkage disequilibrium
in the vicinity of the TNFA locus may play a role in
the genetic predisposition to developing nasal
polyps and chronic rhinosinusitis [25].

Our study found no statistically significant
differences in the genotype distributions of IL-1A
(+4845G/T) among the three groups (p = 0.093).
Nevertheless, the involvement of the IL-1A gene in
CRS has been corroborated by other research
findings (20, 28), which identified a significant
correlation between IL-1A (+4845G/T)
polymorphism and CRS. This discrepancy may be
attributed to ethnic variations affecting the
frequency of genetic alleles. Furthermore, the
absence of an association between the IL-1A
(+4845G/T) gene polymorphism and chronic
rhinosinusitis observed in our study may be
attributed to epigenetic  factors, such as
environmental interactions with the genome [29].

The IL-1B (-511C/T) polymorphism was
found to be statistically significant in groups 1 and
2 compared to group 3, as evidenced by a p-value of
less than 0.001. This observation aligns with the
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findings of Erbek et al. [24] in a Turkish cohort,
suggesting the potential involvement of the SNP at
the IL-1B locus -511 on chromosome 2 in the
intricate inflammatory pathways of CRS. However,
the precise mechanistic relationship between this
genetic variant and the clinical progression of CRS
remains unclear. It is possible that the IL-1B (-
511C/T) polymorphism influences or modulates the
transcriptional activity of other cytokine genes
implicated in the pathogenesis of CRS [30].

Limitations of the study
Small sample size and limited facilities.

Conclusion

Significantly higher TNF- a and IL-1
serum levels and TNF-a and IL-1B (-511C/T)
polymorphisms with CRS with or without nasal
polyps. Both IL-1B and TNF-a may be involved in
the regulation of CRS etiopathogenesis and could
represent novel therapeutic targets for its
management.
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