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Background and Objectives The nucleotide-binding oligomerization domain-like receptor
(NLRP) 3 is known as a member of the NLR family, and it has been confirmed that the NLRP3
inflammasome is associated with various diseases such as asthma, inflammatory bowel disease,
metabolic disorders and multiple sclerosis, as well as other auto-immune and auto-inflammatory
diseases. However, the role of NLRP3 in chronic rhinosinusitis with nasal polyps (CRSwNP)
has not yet been explored.
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processes were collected from patients with chronic rhinosinusitis with nasal polyps, and 25
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specimens of uncinate tissues were collected from patients who underwent other rhino-surgeries.
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and IL-17A were detected using immunohistochemistry and real-time polymerase chain reac-
tion. The production of lipopolysaccharide (LPS) induced IL-1B and IL-17A with or without the
NLRP3 inflammasome inhibitor (MCC950) was measured using an enzyme linked immuno-
sorbent assay in cultured dispersed nasal polyp cells.

Results NLRP3 showed a high level of expression in nasal polyps than in the control group
(<0.01). The expression of IL-1B and IL-17A was significantly higher in nasal polyps in the
CRSwNP group than in the control group (p<0.05). LPS-induced production of IL-1§3 was signifi-
cantly suppressed by treatment with the NLRP3 inflammasome inhibitor (p<0.05).
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Conclusion The NLRP3 inflammasome plays an essential role in the pathogenesis of CRSWNP,
and thus MCC950 can be considered a prospective therapeutic for NLRP3 inflammasome-medi-
ated inflammation in nasal polyps. Our data provide new evidence that IL-17A is involved in in-
flammasome-associated inflammation in nasal polyps.
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Introduction

Chronic rhinosinusitis with nasal polyps (CRSWNP) is a
chronic inflammatory disease characterized by headaches,
olfactory dysfunction, and nasal obstruction and discharge.”
CRSwWNP appears to be associated with the helper T cell (Th) 1,
Th2, Thl7-biased inflammatory process, but the precise eti-
ology and pathophysiology of CRSWNP remain unknown.>”

Danger-associated molecular patterns (DAMPs) and patho-
gen-associated molecular patterns (PAMPs) are reported to be
involved in the pathogenesis of CRSWNP. DAMPs and PAMPs
are recognized by cytoplasmic pattern recognition receptors,
as well as nucleotide-binding oligomerization domain-like re-
ceptors (NLRs), toll-like receptors, and retinoic acid-induced
gene-like receptors.” NLRs play a critical role in activating and
regulating innate immune response. The NLR family pyrin
domain — containing 3 (NLRP3)—is a known member of the
NLR family, and could combine with an apoptosis-associated
speck-like protein containing a CARD and pro-caspase-1 to
make up the NLRP3 inflammasome.” And NLRP3 inflam-
masome acts as a pattern recognition receptor and triggers
caspase-1 activation and IL-1B and IL-18 maturation.”” In a
previous study, a two-signal model was suggested for NLRP3
inflammasome activation. The first signal, a priming step, is
produced by microbial or endogenous molecules that induce
NLRP3 and pro-IL-1p expression through NF-«kB activation.
The second signal is triggered once again by pore-forming tox-
ins, viral RNA, adenosine triphosphate (ATP), or particulate
matter, which then activates the NLRP3 inflammasome.*”

Recent studies have revealed that the NLRP3 inflammasome
plays an important role in various diseases including asthma,
obstructive pulmonary disease (COPD), inflammatory bowel
disease, metabolic disorders and multiple sclerosis, in addition
to other auto-immune and auto-inflammatory diseases.*"”
However, the role of NLRP3 in CRSwWNP remains uncertain.
The aim of this study was to evaluate whether the expression
of NLRP3 and IL-1B is higher in the tissues of CRSWNP pa-

tients than in those of control patients, and to determine whether
IL-1p is induced through the formation of the NLRP3 in-
flammasome in dispersed nasal polyp cells (DNPCs). Further-
more, the authors aimed to explore the expression of IL-17A
involved in NLRP3 inflammasome associated the pathogen-

esis of nasal polyps.

Subjects and Method

Patients and tissue preparation

After this study was approved by the Institutional Review
Board of Chungnam National University Hospital (2015-12-
027), a total of 49 outpatients visiting the Department of Oto-
rhinolaryngology at Chungnam National University Hospital
(South Korea) between January 2016 and January 2017 were
included in the study. A written informed consent was obtained
from all patients before enrollment. Among these patients,
44 had CRSwNP; while the other 25 subjects had undergone
other rhino-surgeries (e.g. dacriocystostomy or endoscopic
orbital decompression surgery), and were enrolled as control
subjects. Uncinate tissues (UT) were obtained from 15 pa-
tients with CRSWNP and 25 control subjects. Polyp tissues
were obtained from the NP in patients with CRSWNP. NP

Table 1. Patient characteristics

Group Cor.wfrols : CRSWNP
Uncinate Uncinate Nasal polyp

Total of subjects, n 25 25 44
Sex, male, n (%) 12 (48) 12 (48) 29 (65.9)
Age, median (IQR), year 42 (20.2) 45(17.2)  52(14.8)
Allergic rhinitis, n (%) 5(20) 8 (32) 17 (38.3)
Bronchial asthma, n (%) 0(0) 3(12) 7(15)
Atopic dermatitis, n (%) 0(0) 00 12
Aspirin intolerence, n (%) 00 0(0) 00
Lund-Mackay CT score, 00)* 124(5.4) 165(6.8

median (IQR)

%0 <0.05 compared with Uncinate of CRSWNP, tp <0.05 com-
pared with nasal polyp of CRSWNP. CRSWNP: chronic rhinosi-
nusitis, IQR: interquartilerange
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tissues from 5 patients were used for culture of DNPCs, and
those from 10 patients underwent flow cytometric analysis.
Diagnosis of sinus disease was based on patient history, clini-
cal examination, nasal endoscopy, and computed tomography
of the paranasal sinuses (as detailed by the guidelines con-
tained in EPOS 2012: European position paper on rhinosinus-
itis and NPs 2012).” Exclusion criteria included those who used
oral or nasal corticosteroids or medications (e.g., antibiotics or
anti-leukotrienes) 4 weeks prior to sample collection, suf-
fered from recent upper respiratory tract infections, or un-
derwent surgical revision. Table 1 contains details of notable
patient characteristics. The diagnosis of asthma, atopic der-
matitis and aspirin intolerance was referred to a respiratory
physicians. There was no significant difference between the 3
groups with respect to age, gender, comorbidity of allergic rhi-

nitis, atopic dermatitis, or bronchial asthma.

DNPC culture

As described previously, enzymatic digestion methods
were used to obtain DNPCs from NP patients. NP tissue was
briefly rinsed two times with phosphate-buffered saline (PBS)
and removed of bone fragments. The NPs were chopped with
scissors and incubated for 2 h at 37C in DMEM containing
2.0 mg/mL protease, 1.5 mg/mL collagenase, 0.75 mg/mL hy-
aluronidase, and 0.05 mg/mL DNase. The separated cells were
once again filtered with a pore size of 70 um (SPL, Pocheon,
Republic of Korea). It was washed 3 more times with a com-
plete growth medium, RPMI 1640 (HyClone, Logan, UT,
USA) accompanied by 10% fetal bovine serum, 100 [U/mL
streptomycin, 100 IU/mL penicillin, and 1% L-glutamine.

In order to remove red blood cells, they were suspended in
an ACK Lysis Buffer (Lonza, Walkersville, MD, USA) and
washed twice with PBS. Then the cell pellet was suspended
in the complete growth medium. A concentration of 3x10°
cells/well was used. The cells were treated with lipopolysac-
charides (LPS) alone or co-treated with LPS, ATP, and MCC950
(a specific inhibitor of NLRP3).

The cytokine protein levels in the cultured supernatant or
cells were detected by enzyme linked immunosorbent assay
(ELISA) and western blotting respectively.

Immunohistochemical assays

All biopsy specimens were fixed in 4% paraformaldehyde
embedded with paraffin and sliced into 4 um thickness. An-
tigen retrieval was done using De-cloaking Chamber (Bio-
care Medical, Concord, CA, USA) in a pressure-cooker for
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one whistle after which the slides were cooled for 15—20 min.
We used 5% goat serum blocking buffer (Vector, Burlingame,
CA, USA) to prevent nonspecific binging. IL-1p antibody
and IL-17A antibody (cell signaling) were incubated at 4C
overnight. The slide was rinsed three times with PBS.

The sections were rinsed three times with PBS and then in-
cubated for 2 hours at room temperature with biotinylated rab-
bit anti-goat IgG (Vector) as a secondary antibody. After further
washing, the slides were incubated in horseradish peroxidase
streptavidin (Vector) before being stained with 3,3’-Diamino-
benzidine tetrahydrochloride hydrate (Sigma-Aldrich, St.
Louis, MO, USA). To visualize tissue structure, the sections
were counterstained with hematoxylin using a commercially
available kit (Vector). After rinsing with PBS, the samples
were mounted using Permount™ Mounting Medium (Fisher
Chemical, Fair Lawn, NJ, USA). The slides were then observed
under an optical microscope (Olympus, Tokyo, Japan). Positive
cells were counted per high-powered field (HPF, x400) at three
different sites in the tissue. Mean values with range were calcu-
lated as well.

Flow cytometric assay

DNPCs were cultured in RPMI 1640 containing 10% FBS
and 1% penicillin/streptomycin. Immunostaining was per-
formedusing fluorochrome-conjugated antibodies (Miltenyi
Biotec, Bergisch Gladbach, Germany) which is suitable for
various cell surface markers in identifying cellular components
of DNPCs. 7-Aminoactinomycin D (7-AAD) (Sigma-Aldrich)
was also used to detect viable cells. These cells were incubated
with NLRP3, CD68, CD19, Vimentin, CDl11¢, CD193, CD3,
CD127, CD117, and IL17A (eBioscience, San Diego, CA, USA)
for 10 minutes at 4C in the dark.

After washing the cells two times with PBS, they were stained
with 7-AAD in the dark for 10 minutes at 4C. The cells were
washed and resuspended in 1% paraformaldehyde (Biosesang,
Seongnam, Republic of Korea) for FACS analysis.

Multi-parameter flow cytometry was performed using a BD
LSR 1II instrument (BD Biosciences, San Jose, CA, USA) and
FACS Diva software (BD Biosciences).

Cytotoxicity assay

To determine the cell cytotoxicity of LPS, ATP, and MCC950,
the MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazo-
lium bromide, Sigma-Aldrich] test was performed. In brief,
DNPCs were inoculated in the 96-well plate, 50000 cells per
well. 24 hours after incubation, DNPCs were treated with dif-



ferent doses of LPS, ATP and MCC950. After 24 hours, 10 uLL
of MTT solution (5 mg/mL) was added to the cells for 4
hours, and then dimethylsulfoxide was added. The optical
density of each well was measured at 490 nm with microplate
reader Filter Max FS (Molecular Devices, San Jose, CA, USA).
All assays were performed in triplicate.

Real-time polymerase chain reaction

Total RNA was extracted by the TRIzol™ reagent (Invitro-
gen, Carlsbad, CA, USA) and then reversely transcribed with
AccuPower" RT PreMix (Bioneer, Daejeon, Republic of Ko-
rea). Quantitative realtime reverse transcription-polymerase
chain reaction (PCR) was performed to calculate gene expres-
sions with a CFX Connect™ Real-Time PCR Detection System
(Bio-Rad Laboratories, Hercules, CA, USA) and PowerUpTM
SYBR"“Green Master Mix (Applied Biosystems, Carlsbad,
CA, USA), with glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) as the internal reference. PCR was performed by
the following primers: human (IL-1B) (sense sequence: AA A-
CAGATGAAGTGCTCCTTCCAGG and antisense sequence:
TGG-AGAACACCACTTGTTGCTCCA); human (IL17A)
(sense sequence: CCCCATCCAGCAAGAGATCC and anti-
sense sequence: CCCACGGACACCAGTATCTT); GAPDH
(sense sequence: AAA-TCAAGTGGGGCGATGCT and an-
tisense sequence: CAA-ATGAGCCCCAGCCTTCT).

We calculated the Ct value, and the relative quantitation val-
ues were once again calculated by the 2-AACt method.

Western blot analysis

Proteins from patient tissues were extracted with sterilized
scissors and RIPA buffer (Cell Signaling Technology, Dan-
vers, MA, USA) which contains protease inhibitor. Total pro-
tein was determined using the Bradford assay (Cell Signaling
Technology). 50 pg of extracted protein was electrophoresed
in 10% sodium dodecyl sulfate-polyacrylamide gels and then
transferred to polyvinylidene difluoride membranes (Milli-
pore, Bilerica, MA, USA).

Antibody were diluted in TBST (20 mM Tris-base; 137 mM
NaCl, pH 7.6; and 0.05% Tween 20) containing 5% non-fat
milk and incubated overnight with Human IL-17A antibody
(R&D Systems, Minneapolis, MN, USA), NLRP3 antibody
(cell signaling), B-actin antibody (Cell Signaling) and GAPDH
antibody (Cell Signaling) as primary antibodies.

Membranes were washed three times with TBST, and incu-
bated with horseradish peroxidase (HRP)-conjugated second-
ary antibodies. After washing three times with TBST, We used
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the Chemilminescence with Amersham ECL plus western
blotting detection system (GE Heathcare, Chicago, IL, USA).

ELISA

Protein levels of IL-1f in the supernatants from cultured
DNPCs were measured using an ELISA kit (BD Biosciences)
according to manufacturer’s instructions. The lower detec-
tion limit of this kit is 2.7 pg/mL

Statistical analysis

Statistical analyses were performed with SPSS 22 (version
22.0, IBM Corp., Armonk, NY, USA) and GraphPad Prism 6
(version 6.01, GraphPad Software, La Jolla, CA, USA). To re-
veal continuous variables, results were shown as mean with
standard error of mean (SEM). D’Agostino-Pearson omnibus
normality test, Mann-Whitney U test, Kruskal-Wallis tests
(2-tailed), and two-way ANOVA with Scheffe post hoc test
were used for the normality test, comparisons of the two
groups, and multiple testing, respectively. Spearman’s rank cor-
relation coefficient was used to determine variable relation-
ships. A p value less than 0.05 was considered statistically
significant.

Results

Expression of NLRP3 is higher in nasal polyps of
CRSwNP patients than the in the mucosa of the
control group

Expression of NLRP3 inflammasome in nasal tissues was
determined by western blot assay, which was significantly el-
evated in nasal polyps of the CRSWNP group compared to the
control group and UT of the CRSWNP group (p<0.001; p<
0.05). There was no significant difference in NLRP3 expres-
sion of UT between the control group and the CRSWNP group
(Fig. 1A and B). mRNA expression of NLRP3 also showed a
similar pattern with the results of western blot analysis, and
NLRP3 mRNA levels were significantly elevated in nasal pol-
yps compared with UT of the control group and CRSWNP
groups (p<0.01) (Fig. 1C).

We then investigated which cells could express the NLRP3
in nasal polyp tissues using flow cytometry. Various cells, in-
cluding epithelial cells, macrophages, B cells, fibroblasts, den-
dritic cells and eosinophils, expressed the NLRP3 molecule.
However, the CD3-positive T cells did not express the NLRP3.
Our study data showed that the epithelial cells, macrophages,
fibroblast and the dendritic cells were the major cells that ex-
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Fig. 1. Expression of NLRP3 in nasal tissues. NLRP3 inflammasome expression was significantly elevated in the nasal polyps of the
CRSwWNP group compared with the controls and uncinate tissues of the CRSwWNP group (A, B). The mRNA expression of NLRP3 was
analyzed by quantitative real-time polymerase chain reaction (C). Results are expressed as the mean concentration of triplicate samples.
Data are expressed as means+SEM. *p<0.05, tp<0.01. NLRP3: nucleotide-binding oligomerization domain-like receptor 3, CRSwWNP:
chronic rhinosinusitis with nasal polyps.
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Fig. 2. FACS analysis showed that various cells were the origin of NLRP+ expressing cells in DNPCs. Representative images and quan-
tification data regarding the cellular origin of NLRP3 in DNPCs is shown (n=10). The NLRP3+ population was gated after the gating of
the main population in DNPCs. Various cellular markers including CD326 for epithelial cell, CD68 for macrophage, CD19 for B-cell, vi-
mentin for fibroblast, CD11c for dendritic cell and CD193 for eosinophil were then used to identify the cells expressing NLRP3. NLRP:
nucleotide-binding oligomerization domain-like receptor, DNPCs: dispersed nasal polyp cells.
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pressed NLRP3 (Fig. 2).

Expression of IL-1p is higher in nasal polyps than in UT

Immunohistochemistry revealed that IL-1J3 was expressed
not only in nasal epithelial cells but also in various inflam-
matory cells of sub-epithelial area. Compared with UT in the
control and CRSWNP groups, the number of IL-1B-positive
cells was significantly elevated in nasal polyps of the CRSwNP
group (p<0.001 and p<0.05, respectively) (Fig. 3A-E). mnRNA
expression of [L-1f also showed a similar pattern with the results
of immunohistochemistry, and IL-1f mRNA levels were signifi-
cantly elevated in nasal polyps compared with UT of the control
group and CRSwNP groups (p<0.05) (Fig. 3F). As shown in
Fig. 3G, there was strong positive correlation between the ex-
pression of IL-1p mRNA levels in nasal polyp tissues and

Lund-Mackay CT score of patients.

IL-1p expression is mediated by NLRP3 inflamma-
some in nasal polyps

It is well known that NLRP3 inflammasome is induced by

NLRP3 Inflammasome Inhibition by MCC950 I Park SK, et al.

LPS and ATP, and that MCC950 blocks formation of the
NLRP3 inflammasome. In DNPCs, LPS with/without ATP,
or MCC950 did not affect cell viability using MTT assay (Fig.
4A and B).

The production of IL-1B was increased dose-dependently
by stimulation of LPS with ATP (Fig. 4C). In addition, LPS-
induced IL-1B production was inhibited by treatment with
MCC950 (Fig. 4D).

IL-1p-mediated IL-17A expression in nasal polyps

As regards to Asian nasal polyps, it is well-known that IL-
17A plays an important role in the pathogenesis of nasal pol-
yps by triggering various inflammatory responses.”"”

IL-17A-positive cells were observed in both epithelial cells
and sub-epithelial cells using immunohistochemistry (Fig.
5A-D). IL-17A expression was higher in nasal polyps compared
with UT taken from the control and CRSWNP groups using
immunohistochemistry (p<0.0001) (Fig. SE) and RT-PCR (p<
0.05) (Fig. SF).

We contemplated whether the expression of IL-17A was
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Fig. 3. Expressions of IL-1( in nasal tissues. Representative immunohistochemistry images of IL-1 and the number of IL-1B+ cells in
the nasal tissues from different group are shown (indicated by asterisks) (A-E) (x400). The mRNA expression of IL-13 was analyzed by
quantitative real-time polymerase chain reaction (F). The correlation between expression of IL-18 mRNA levels and Lund-Mackay CT
score of patients (G). Results are expressed as the mean concentration of triplicate samples. *p<0.05, 1p<0.001. CRSwWNP: chronic rhi-

nosinusitis with nasal polyps, UT: Uncinate tissues.
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involved in inflammasome-associated inflammation in nasal
polyps. Therefore, DNPCs were treated with IL-1p, and the
production of IL-17A was increased in a dose-dependent man-
ner, rising significantly at 50 ng/mL compared to 10 and 25
ng/mL of rIL-1p (p<0.001) (Fig. 5G). The mRNA production
of IL-17A was increased by stimulation of LPS with ATP. Ad-
ditionally, LPS-induced IL-17A production was inhibited by
treatment with 10 pM MCC950, but was not statistically sig-
nificant (Fig. SH).

Discussion

Despite recent increasing interest in NLRP inflamma-
somes, little is understood about the role of inflammasome
activation in airway of patients with lower airway diseases.
Only a few number of cases discussing patients with CRS have
been reported to date. This study examined the characteriza-

tion of NLRP3 expression during CRS pathogenesis. The au-
thors found that the expression of NLRP3 was significantly
increased in the nasal polyp group compared to the control
group, and considered it to be a chronic inflammatory disease.'”
characterized by formation of Th-cell-dominated cytokines
which the cell surface may carry large amounts of NLRs in re-
sponse to the endogenous dangerous signals caused by the in-
flammation itself.” In previous studies, NLRP3 was also ob-
served to be involved in the development and progression of a
number of inflammatory diseases in patients with allergic rhi-
nitis, COPD, and inflammatory bowel disease.”®” Also, though
it is well documented that NLRP3 is mainly expressed in

21,22
macrophages,”"”

we detected NLRP3 expression in nasal tis-
sue in several types of cells, including macrophages, fibroblasts,
dendritic cells, and epithelial cells.

Emerging evidence suggests that activation of NLRP3 in-

flammasome leads to maturation and secretion of IL-1f, and
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Fig. 4. IL-1B expression is mediated by NLRP3 inflammasome in nasal polyps. Cytotoxicity assay for LPS and MCC950 in DNPCs. The
MTT assay was performed after 72 hours of treatment with LPS and MCC950 in DNPCs (A, B). The production of IL-1f3 in DNPCs su-
pernatants increased with ATP and increasing LPS concentration (C). Expression of IL-1p in DNPCs supernatants decreased with
MCC950 compared with LPS+ATP group (D) (C: n=3, D: n=3). The protein levels of IL-1f in the supernatant were measured by enzyme
linked immunosorbent assay. Results are expressed as the mean concentration of triplicate samples. Data are expressed as means+t
SEM. *p<0.05, tp<0.01, tp<0.001. LPS: lipopolysaccharide, ATP: adenosine triphosphate, NLRP3: nucleotide-binding oligomerization

domain-like receptor 3, DNPCs: dispersed nasal polyp cells.
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that NLRP3 inflammasome is the best-characterized inflam-
masome so far, acting as a molecular platform for IL-1f secre-
tion.**? The immunohistochemical examination of the present
study demonstrated local expression of IL-1f in the nasal polyp
group. Extending this, we found an increase in protein levels of
IL-1p in patients with CRS compared to the control group.
NLRP3 inflammasome was initially known to be activated

by ATP and certain bacterial toxins™”

and previous studies
have shown that ATP can be considered as a NLRP3 agonist,
which activates NLRP3 inflammasome by activating the P2X7
ion channel to induce K+efflux.” Many studies have shown
that LPS is involved in the activation of NLRP3 inflamma-

26-2.
some,

and that LPS and the occurrence of nasal polyps are
closely related to the development other inflammatory diseas-

s MCC950 is a diarylsulfonylurea compound. In the first

study of it, MCC950 was considered an inhibitor of IL-13, but
its effect on inflammasome activation is unclear. In recent years,
MCC950 has been reported to inhibit activation of NLRP3 in-
flammasome.™ In this study, the expression of pro-IL-1B was
significantly up-regulated, while IL-1B was only slightly in-
creased when DNPCs were treated with LPS alone. The expres-
sion of IL-1P was significantly increased when LPS and ATP
were administered simultaneously. Also, it was observed that
MCCI50 effectively inhibited the production of LPS-induced
IL-1B in nasal polyps, indicating that the effect of MCC950 on
NLRP3 is to inhibit the activation phase of NLRP3.

Next, we questioned the role of IL-1f in the pathogenesis of
nasal polyps. According to the former study, it is known that
IL-17A triggers various inflammatory responses in Asian na-
sal polyps.”” Therefore, we investigated the expression of IL-
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17A involved in inflammasome-associated inflammation in
nasal polyps. This study revealed that IL-18 could induce the
production of IL-17A, and also indicated that IL-17A is involved
in inflammasome-associated inflammation in nasal polyps.

We further evaluated the possibility that LPS would induce
IL-17A production, as well as possible mechanism, adopting
the MCC950 addition. In present study, IL-17A mRNA expres-
sion level was significantly induced by LPS and ATP treat-
ment. LPS induced IL-17A production was partially suppressed
by 10 uM of MCC950, but was not statistically significant.

This study shows that CRSWNP patients have an augmented
expression of NLRP3 inflammasome and an increased release
of IL-1B and IL-17A protein. Although a previous study have
shown that NLRP3 inflammasome played a pivotal role in the
pathogenesis of CRSWNP, especially in Eosinophilic Chronic
sinusitis with nasal polyps (ECRSwNP), this is the first study
to implicate the association of IL-18 with IL-17A in patients
with CRSWNP.*” However, there are a few limitations to the
present study. As the research was conducted on a relatively
small sample, it will be necessary to conduct a multicenter
study involving a larger patient group to clarify this finding in
the future. We also studied the role of only NLRP3 in CRSwNP
which might have unduly influenced the data.

In this study, we found that the expression of NLRP3 and
IL-1pB protein levels were significantly increased in patients
with CRS compared to the control group. Also, MCC950 ef-
fectively inhibited the production of LPS-induced IL-1f in na-
sal polyps group compared to the control group. We have con-
clude that NLRP3 inflammasome plays an important role in
the pathogenesis of CRSWNP, and IL-1 and IL-17 are involved
in this signaling pathway. Also, NLRP3 signaling pathway was
augmented by LPS but partially suppressed by MCC950. These
observations suggest that MCC950 is a potential therapeutic
for NLRP3 inflammasome mediated inflammation in nasal pol-
yps. Furthermore, our data may provide new evidence to sup-
port the hypothesis that IL-17A is involved in inflammasome-
associated inflammation in nasal polyps.
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