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Background: Nasal polyposis is a disease with chronic inflammation of the sinonasal mucosa. Expression of micro-RNAs is altered 
in many diseases. The goal of this study is to evaluate the expression levels of inflammation associated micro-RNAs in chronic 
rhinosinusitis with nasal polyposis and to show the correlation between nasal polyps and micro-RNAs.
Materials and Methods: This retrospective study was designed in patients who underwent endoscopic sinus surgery between 
January 2006 and June 2015. One hundred and ten patients who underwent endoscopic sinus surgery in our clinic were included 
in the study. Micro-RNA31, micro-RNA125a, and micro-RNA125b were evaluated using real time quantitative reverse transcription 
polymerase chain reaction in adjacent normal nasal mucosa of nasal polyp and nasal polyp samples of the patients with chronic 
rhinosinusitis with nasal polyposis.
Results: Only 40 patients met the inclusion criteria. The mean micro-RNA levels of micro-RNA-125b, micro-RNA-125a, and micro-
RNA-31were found to be elevated in nasal polyp tissues compared to adjacent normal nasal mucosa, but there was no statistically 
significant difference in the expression levels of miRNA-125b, miRNA-31 and miRNA-125a between normal tissue and nasal polyp.
Conclusion: We could not find any results indicating that miRNA-125b. miRNA31 and miRNA-125a would be effective in the 
pathogenesis of nasal polyp.
Keywords: MicroRNA, chronic rhinosinusitis, nasal polyp, inflammation

Amaç: Kronik sinüzite eşlik eden nazal polipozis sinonazal mukozanın enflamasyonu ile karakterize bir sendromdur. MikroRNA’ların 
düzensiz ifadesi birçok hastalıkta gösterilmiştir. Amacımız kronik sinüzite eşlik eden nazal polipozis hastalarında üç farklı 
mikroRNA’nın ekspresyon düzeylerini değerlendirmek ve mikroRNA’lar ile nazal polipozis arasındaki ilişkiyi araştırmaktır.
Gereç ve Yöntemler: Çalışma retrospektif olarak yürütüldü ve Ocak 2006-Haziran 2015 tarihleri arasında kronik sinüzite eşlik eden nazal 
polipozis nedeniyle endoskopik sinüs cerrahisi uygulanan 110 hasta çalışmaya dahil edildi. Bu hastaların nazal polip dokuları ve bitişiğindeki 
sağlam nazal mukoza dokularında enflamasyon ile yakından ilgili olduğu bilinen üç farklı mikroRNA (mikroRNA31, mikroRNA125a, 
mikroRNA125b) düzeyleri gerçek zamanlı kantitatif revers transkripsiyon polimeraz zincir reaksiyonu kullanılarak analiz edildi.
Bulgular: Çalışmaya dahil edilen 110 hasta arasından sadece 40 hasta bu çalışma için uygun bulundu. mikroRNA-31, mikroRNA 
-125a ve mikroRNA-125b’nin ortalama mikroRNA seviyelerinin, normal nazal mukozaya kıyasla nazal polip dokularında arttığı 
bulundu, ancak fark istatiksel olarak anlamlı değildi.
Sonuç: Kronik sinüzite eşik eden nazal polipozis patgogenezinde mikroRNA-31, mikroRNA-125a ve mikroRNA-125b’nin etkili 
olabileceğini gösteren herhangi bir sonuç bulunmadı.
Anahtar Kelimeler: MikroRNA, kronik sinüzit, nazal polip, enflamasyon
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Introduction

Chronic rhinosinusitis (CRS) is an important disease that 
severely affects patients’ quality of life. It is a sinus disease 
of nasal cavity and paranasal sinuses in which the sinonasal 
mucosa is severely and chronically inflamed. CRS is basically 
divided into two sub-types based on the absence or presence 
of nasal polyps (NPs): CRS without NPs (CRSsNP) and CRS 
with NPs (CRSwNP) (1). CRSsNP and CRSwNP have different 
histologic and immunologic features. Inflammatory cells, 
particularly B cells and plasma cells are significantly higher 
in CRSwNP compared to CRSsNP, while the numbers of 
mucosal glands are higher in CRSsNP compared to CRSwNP 
(1,2,3,4,5). Tissue remodeling is a part of wound healing and 
it is a dynamic process involving a structural reconstruction 
of the tissue (6). 

Micro-RNAs (miRNAs) are relatively new defined, small, 
measuring approximately ∼22 nucleotides in length, 
noncoding single-stranded RNAs that comprise a new 
class of gene regulators. miRNAs act primarily as gene 
expression suppressors (7,8). miRNAs regulate nearly half of 
the protein-coding genes. These genes bind to the 3’ UTR 
of target mRNA and genes show their effects by inhibition 
of the translation of target mRNA using degradation or 
silencing pathways (9,10,11). The first miRNAs (lin-4 and 
let-7) were discovered in Caenorhabditis elegans, from that 
time researcher have reported over 2000 miRNAs in the 
human genome (12,13,14). Impaired expression of miRNAs 
has been shown in many diseases, especially in neoplasms 
and immunologic and inflammatory diseases, for instance 
allergic asthma, allergic rhinitis, and atopic dermatitis 
(7,8). Studies on miRNA-31 reveal that it shows different 
expression levels in different tumors. The miRNA-31 gene 
is located on chromosome band 9p21.3. It encodes the cell 
cycle inhibitor proteins p15 and p16 (15). microRNA-125 
family (miRNA-125) consists of miRNA- 125a and miRNA-
125b. They regulate cell differentiation, proliferation, and 
apoptosis in cells. miRNA-125a and miRNA-125b may lead 
to diseases such as cancer and autoimmune diseases (14).

The goal of this study is to evaluate the expression 
levels of three different microRNAs (miRNA31, miRNA125a, 
miRNA125b) in CRSwNP. 

Material and Method

Patients and Sample Collection 
The study was conducted as a retrospective study. 

Tissue samples of 40 (n=40) patients who met the inclusion 
criteria among 110 patients undergoing endcoscopic sinus 
surgery between 2006 and 2015 were included in the study. 

The patients who underwent endoscopic sinus surgery 
due to bilateral CRSwNP were included in the study. Ethics 
committee approval of the study was obtained from of GATA 
Haydarpaşa Numune Training and Research Hospital (no: 
1491-128-13/1539 date: 20/01/2014). Written informed 
consent was obtained from the patients.

Exclusion criteria included the presence of systemic 
diseases, fungal sinusitis, congenital mucociliary 
problems, antrochoanal polyps and cystic fibrosis. Patient 
characteristics are presented in Table 1.

Selection of miRNAs
The miRNAs included in the study were determined as 

a result of the literature review (11,15,16). Three different 
miRNAs (miRNA31, miRNA125a, miRNA125b) that were 
associated with inflammation were chosen to investigate 
their roles in CRSwNP.

Isolation and Relative Quantification of miRNAs
Macroarray blocks which contained only nasal polyp 

areas were used for miRNA extraction. Adjacent normal nasal 
mucosa was used for miRNA extraction to compare miRNA 
levels. Total RNA isolation and relative quantification was 
performed using the method described by Livak et al. (17).

Statistical Analysis
Results were presented as mean ± standard deviation 

for continuous variables, and defined as percentages for 
categorical variables. The log2 transformed fold change data 
in miRNA-31, miRNA-125a and miRNA-125b expression 
levels between nasal polyp and normal tissue were analyzed 
statistically. Statistically significant fold changes in miRNA 
expression were tested by the inclusion of null value in 95% 
confidence interval. E-picos calculator (www.e-picos.com) 
was used for statistical analysis. 

Results

A total of 40 patients were studied among 110 patients. 
The mean age of the patients was 42.1 years. Thirty one 
of the patients were male and 9 were female. The mean 
miRNA expression levels of nasal polyp tissues normalized 
to normal tissues are presented in Table 2. The mean miRNA 

Table 1. Baseline characteristics of the patients
Patients, n 40

Mean age (range), years 42.1 (20-87)

Females/males, n 9/31

History of allergic rhinitis 8

History of allergic asthma 1

Previous sinus surgeries, yes/no 15/25
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levels of miRNA-31, miRNA-125a, and miRNA-125b were 
found to be increased in nasal polyp tissues compared to 
normal nasal mucosa. The mean miRNA levels of miRNA-31, 
miRNA-125a, and miRNA-125b were 1,698 fold, 2,797 fold, 
and 1,423 fold, respectively. Using transformed data, the 
presence of a statistically significant difference in miRNA 
expression levels between nasal polyp and normal tissue 
was tested with confidence interval detection (Table 3). 
There was no statistically significant difference in the 
expression levels of miRNA-31, miRNA-125a and miRNA-
125b in nasal polyp tissue compared to normal tissue. 
Bootstrap analysis was performed to eliminate an error due 
to an insufficient sample size for miRNA-125a data that did 
not conform to the normal distribution (Table 4). There were 
no different results after Bootstrap analysis. 

Discussion

Chronic inflammation such as allergic rhinitis and 
CRS cause tissue remodeling in upper airways. CRSwNP 
progresses with benign edematous polyp formation and 
sinonasal mucosal thickening. Eosinophil infiltration, 
chronic mononuclear cells, and epithelial goblet cell 
hyperplasia are seen in histopathological examinations. 

An increase in basement membrane, in α-smooth muscle 
actin (α-SMA), myofibroblasts and submucosal collagen 
deposition is associated with upper airway remodeling 
(11,18,19). The etiology of CRS remains to be unknown and 
CRS etiopathogenesis and its inflammation mechanism 
is still not well defined. miRNAs are small, 22-nucleotide 
RNAs. miRNAs control different variety of targeted genes 
which affect translation and stability of mRNA. Recent 
researches have shown that miRNAs play very important 
roles in a wide variety of biological processes for instance in 
proliferation, differentiation, apoptosis, signal transduction 
and organ development (12). There are studies aiming to 
investigate the roles of miRNAs in CRS etiology. Zhang et 
al. (5) researched the expression levels of miRNA machinery 
proteins in CRSwNP, CRSsNP and control groups. They found 
that protein activator of the interferon-induced protein 
kinase (PACT) mRNA expression was found to be impaired 
in CRS and PACT was upregulated in CRSwNP as compared 
to the controls and CRSsNP. Zhang et al. (16) evaluated the 
expression levels of miRNA-125b in CRSwNP and CRSsNP and 
reported miRNA-125b was upregulated in CRSwNP. There 
was no statistically significant difference in the expression 
levels of miRNA-125b in nasal polyp tissue compared to 
normal tissue in our study. There may be several reasons 
for the discrepancy between the two studies. First, Zhang 
et al. (16) divided CRSwNP cases into eosinophilic and non-
eosinophilic cases and found miRNA-125b expression levels 
higher in eosinophilic CRSwNP cases. We did not divide 
the CRSwNP cases into two, and this may be one of the 
reasons for the discrepancy between the two studies. In our 
study, we compared miRNA levels with nasal polyp tissue 
and adjacent healthy nasal mucosa in CRSwNP patients. 
Zhang et al. (16) compared nasal polyp tissue of CRSwP 
cases and inferior turbinate mucosa of control patients who 
underwent septoplasty operation. We thought it would be 
more accurate to compare the miRNA levels in nasal polyp 
tissue with the adjacent healthy tissue of the same patient. 
Xia et al. (20) compared expression levels of miRNA-125b 
and other six miRNAs (miRNA-181b, miRNA-26b, miRNA-155, 
miRNA-146a, miRNA-, miR-124 and miRNA-92a) in nasal 
polyp tissue in CRS patients and in nasal mucosa of control 
patients. They reported miRNA-125b, miRNA-155 and 
miRNA-146a were up-regulated while miRNA-92a, miRNA-
26b and miRNA-181b were down-regulated. There was no 
study investigating miRNA-31 levels in nasal polyp tissue 
so far in our literature review. Xia et al. (20) reported miRNA 
124 expression levels were not found to have significant 
changes while Liu et al. (21) reported significantly decreased 
expression levels of miRNA 124 in nasal polyp tissue. Yu et 
al. (22) investigated miRNA-663 expression levels in nasal 
polyp tissue in pediatric population and reported miR-663 

Table 4. Fold change (log2 transformed) miRNA-31, miRNA-
125a, miRNA-125b expression levels after Bootsrap analysis 
using Statkey

95% confidence interval

Mean Minimum Maximum

miRNA-31 -0.2197 -0.7488 0.3135

miRNA-125a 0.5232 -0.1623 1.1409

miRNA-125b -0.3183 -0.9025 0.2411

Table 3. Fold change (log2 transformed) miRNA-31, miRNA-125a, 
miRNA-125b expression levels

95% confidence interval

Mean Minimum Maximum

miRNA-31 -0.2215 -0.7752 0.3321

miRNA-125a 0.5263 -0.1602 1.2127

miRNA-125b -0.3183 -0.9142 0.2777

Table 2. Comparison of the mean micro RNA (miRNA) expression 
levels in nasal polyp tissue

95% confidence interval

Mean miRNA expression change (fold)

miRNA-31 1.698

miRNA-125a 2.797

miRNA-125b	 1.423
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expression was significantly decreased in nasal polyp tissue. 
Luo et al. (23) reported increased expression levels of miRNA-
19a in nasal polyp tissue. Li X et al. (11) reported significantly 
increased levels of miRNA-21 in CRSwNP than those in 
CRSsNP and controls. There may be several reasons for the 
discrepancy between our study and the literature. The low 
number of samples may be one of these reasons. There are 
no accepted normal ranges for miRNA levels yet. Therefore, 
in our study, we used the histopathologically normal healthy 
nasal mucosa adjacent to the nasal polyp tissue of the same 
patient in order to compare miRNA levels. In other studies 
in the literature, healthy nasal mucosa of patients without 
NPs was used to compare the levels of miRNA in nasal 
polyp tissue of patients with chronic sinusitis. Researchers 
who designed a study in this way may have considered the 
nasal mucosa as a single unit and thought that there was 
no difference between the polyp developing part of the 
nasal mucosa and the non-developing part in terms of many 
parameters including miRNA levels. However, in our opinion, 
the most important weakness of the studies conducted in 
this way is that there is no accepted normalized value for a 
certain region of the human body for each miRNAs. Therefore, 
we think that comparing miRNA levels obtained from nasal 
polyp tissue of CRSwNP patients with miRNa levels obtained 
from normal nasal mucosa of healthy individuals is not very 
reliable.

Conclusion

We could not find any results indicating that miRNA31, 
miRNA-125a and miRNA-125b would be effective in the 
pathogenesis of nasal polyp. This result may be due to the 
fact that we used the same patient’s intact nasal mucosa to 
compare miRNA levels, unlike the literature. A consensus is 
needed on the comparison of miRNA levels. Studies with 
larger patient numbers based on this consensus will clarify 
the role of miRNA levels in nasal polyp pathogenesis.
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