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ARTICLE INFO ABSTRACT
Article Yj/pe Introduction: Chronic obstructive pulmonary disease (COPD) is a progressive, irreversible
Original Article chronic inflammatory disorder characterized by the increased recruitment of monocytes, lympho-

cytes, and neutrophils. Beyond the lungs, COPD is associated with systemic inflammation, skeletal

. complications such as osteoporosis, and poor oral and periodontal health, all of which are clinically
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relevant in oral and maxillofacial practice. This study aims to investigate the changes in miR-155
expression in the peripheral blood of COPD patients compared to healthy individuals.

Materials and Methods: In this descriptive-cross-sectional study, 35 peripheral blood sam-
ples from COPD patients and 35 peripheral blood samples from healthy individuals were collected.
*Corresponding author: RNA extraction was immediately performed, followed by Real-Time PCR to assess the changes in

Naghmeh Bahrami miR-155 expression.

Results: The miR-155 biomarker was positive in the peripheral blood of 25 out of 35 patients. In
the group of healthy individuals, this biomarker was positive in 6 out of 35 cases. Statistical analysis
of the positivity rate of this biomarker between the patient group and the healthy group showed a
partment of Tissue Engineering and Applied Cell  significant difference. Based on the findings of this study, the expression of miR-155 is increased in
Sciences, School of Advanced Technologies in Med- COPD patients compared to healthy individuals.

Craniomaxillofacial ~Research — Center, Tehran

University of Medical Sciences, Tehran, Iran; De-

icine, Tehran Universi Medical Sci , Teh- . . . . . . . .
icine, Tehran University of Medical Sciences. Te. Conclusion: The miR-155 biomarker could potentially play an important role in the identifica-

sty s tion and diagnosis of COPD in patients. Given the growing evidence that COPD-related systemic
and oral inflammation adversely affects periodontal status, jawbone health, and perioperative risk
in oral and maxillofacial surgery, circulating miR-155 may also serve as a useful adjunct biomarker
Tel: +98-21-84903746 for risk stratification and multidisciplinary management of COPD patients in craniomaxillofacial

Fas: +98-21-84903746 settings. However, further studies are recommended.

Email: naghmehbahrami@gmail.com Keywords: COPD; miRNA; Real-Time PCR; miR-155.

Please cite this Article as:
Mohamadnia A, Bayat M, Dargahi H, Shafaghi Sh, Karimi R, Seid Saleh MS, et al. Evaluation of MiR-155 Expression in Peripheral

Blood Samples of COPD Patients. J Craniomaxillofac Res 2025; 12(4): 270-274. DOI:

Copyright © 2025 Tehran University of Medical Sciences.
@ @ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licens-

es/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

J Craniomaxillofac Res 2025; 12(4): 270-274

O


http://
https://orcid.org/0000-0002-3575-4094
https://orcid.org/0000-0001-9662-7462
https://orcid.org/0000-0002-8658-4750

Mohamadhnia, et al. / 271

Introduction

hronic  Obstructive Pulmonary Disease

(COPD) is a common inflammatory disease of

the respiratory tract that affects the airways,
lung parenchyma, and blood vessels, and is character-
ized by irreversible airflow limitation. COPD includes
two main conditions: emphysema and chronic bron-
chitis. It is caused by an abnormal inflammatory re-
sponse in the lungs following exposure to harmful par-
ticles or gases, which leads to airway obstruction and
emphysematous changes [1]. The symptoms of COPD
usually include chronic cough, excessive mucus pro-
duction, air trapping, severe swelling, and shortness of
breath during physical activity [2]. In fact, COPD pres-
ents symptoms beyond the lungs, with systemic mani-
festations such as inflammation, and is often associated
with other diseases like cardiovascular conditions and
metabolic syndrome [3]. Exacerbations of COPD are
mainly common in patients with advanced COPD and
are also linked with viral or bacterial infections [4].

In addition to inflammatory and structural cells in
the lungs and pro-inflammatory mediators involved
in the pathogenesis of COPD, microRNAs (miRNAs)
have recently been identified as factors contributing to
COPD development. miRNAs are small non-coding
RNAs made up of 19-25 nucleotides [5-7]. Dysregu-
lation of miRNA expression has been associated with
human diseases, including cancer and inflammation.
miR-155 is thought to play a role in lung diseases, in-
cluding COPD. It is defined as a component of the
early response to various inflammatory mediators in
different cell types and plays a role in the differentia-
tion of T cells into Th1l and Th2 cells [8]. Beyond the
respiratory system, COPD is increasingly recognized
as a systemic inflammatory disease with important
implications for oral and maxillofacial health. Sever-
al epidemiological and clinical studies have reported
that patients with COPD exhibit worse periodontal
status, deeper periodontal pockets, greater clinical at-
tachment loss, more gingival inflammation, and fewer
remaining teeth compared with non-COPD controls
[9]. chronic periodontitis and COPD are parallel neu-
trophil-mediated inflammatory disorders, in which
dysregulated neutrophil activation, excessive protease
release, and oxidative stress drive progressive destruc-
tion of connective tissue and supporting structures in
both the lungs and the periodontium [10]. Identifying
circulating inflammatory biomarkers such as miR-155
in COPD patients could therefore not only improve
understanding of disease mechanisms but also help to
stratify risk and guide multidisciplinary management
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in craniomaxillofacial practice. In this study, the ex-
pression of miR-155 in the peripheral blood of COPD
patients was compared with healthy individuals using
the Real-Time PCR technique.

Materials and Methods

Collection of peripheral blood for microRNA evalu-
ation

This research follows a descriptive cross-sectional de-
sign where patient consent was obtained prior to sam-
pling collection process. A total of 35 blood samples
from individuals with COPD and 35 samples from
healthy individuals were analyzed in this study, with
participants matched by age groups. Each participant
had 2 milliliters of blood drawn for research purpo-
ses, which was promptly processed for RNA extraction
[11,12]. To be eligible, the study participants needed to
exhibit issues like a continuous dry cough, fever, whee-
zing, difficulty in breathing, sputum and etc., while
those with conditions, like asthma, allergies, and tu-
berculosis, were excluded from the study.

RNA extraction, cDNA synthesis for microRNA

This step was performed using Qiagen Cat no. 75144
RNeasy Mini Kit. The quality of the extracted RNA
was checked using a nanodrop device. The ZIST ROY-
ESH kit was used to make cDNA [13,14].

Real-time PCR reaction

The ZIST ROYESH kit contains the necessary materi-
als to perform Real-time PCR, including forward and
reverse primers and SYBR Master Mix Green. In or-
der to normalize miRNA expression, U6 was used as a
calibrator (housekeeping) [15-17]. The Real-time PCR
reaction contained the following components: 3.5 il
of master mix, 1.5 Ul of primer F and R each, and 2.5
U of cDNA. The final volume was achieved by adding
distilled water to bring the total volume to 20 pl. Tem-
peratures and reaction times were adjusted according
to the kit’s instructions. After the end of each reaction,
the results were interpreted based on the amplification
and melting peak curves (Table 1).

Results

In this study, 35 peripheral blood samples of pa-
tients with COPD and 35 healthy blood samples were
analyzed. These 2 groups were matched in terms of age
variables. The groups were compared using a t-test in
terms of average age and did not show any significant
difference in terms of average age, so it can be conclud-
ed that the age factor does not cause problems in the
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studied groups.
Expression analysis of studied biomarkers

Once the Real-Time PCR reaction results were gath-
ered, the individuals who demonstrated positive bio-
marker expression results in both the sick and healthy
groups were identified. In the peripheral blood of 25
out of 35 patients, the miR-155 biomarker was posi-
tive. In the healthy group, this biomarker was present
in 6 out of 35 individuals. The positivity levels of this
biomarker were compared statistically between the two
groups of individuals, using a t-test method, which re-

Table 1. Temperatures and reaction times of Real time -PCR.

vealed a statistical variance between these two groups
under study (P-value < 0.001).

Calculation of the difference in expression of bio-

markers in two research groups

All samples were first measured for their Ct. The Ct
AA method was utilized to quantify the variation in
biomarker expression between the control and test
samples. Furthermore, computational analysis indi-
cates that the expression level of this marker in ill indi-
viduals is 2.5 times higher than in healthy individuals.

Cycles Duration of cycles Temperature
1 95°C
35-40 15-30 seconds 95°C
60 seconds 55-60 °C
1 Melting Analysis 55-95°C
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Figure 1. The percentage of miR-155 positivity in peripheral blood of patients and normal samples.
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Figure 2. The difference in expression of miR-155 in the peripheral blood of patients and normal samples.
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Discussion

COPD is a chronic and heterogeneous lung dis-
ease, characterized by persistent and excessive inflam-
mation, alveolar damage, accelerated decline in lung
function, and airflow limitation [18]. Numerous fac-
tors, such as inflammation and structural cell changes,
can contribute to the onset and progression of COPD.
Additionally, miRNAs are involved in the pathophys-
iology of COPD [19]. According to Keshavarzi et al,,
these compounds are known to be epigenetic regu-
lators that work by focusing on different cellular and
molecular pathways [20-23]. Dysregulation of miRNAs
has been shown to be has been linked to the onset and
advancement of illnesses such as cardiovascular dis-
eases, strokes, diabetes, cancer, and COPD [24]. Mul-
tiple studies have demonstrated that the upregulation
or downregulation of various miRNAs (e.g., miR-21,
miR-145, miR-181, miR-155, miR-144, and miR-101)
may be involved in the pathogenesis of COPD [8,26].

In this study, after collecting Real-Time PCR re-
sults, individuals who tested positive for the biomarker
expression in both the healthy and patient groups were
identified. Among the 35 patients studied, 25 exhibit-
ed miR-155 biomarker presence in their blood, while
only 6 out of 35 healthy subjects had detectable levels.
Utilizing a T-test for evaluation revealed a significant
contrast in biomarker expression between the patient
and healthy groups. Based on a review of available lit-
erature, no previous studies have examined the prev-
alence of miRNAs, including the miR-155 biomarker,
among healthy and diseased individuals to assess their
significance. Most research has focused on investigat-
ing the role of miRNAs in the pathogenesis of COPD.
Kara and colleagues evaluated the expression levels of
several miRNAs, including miR-16, miR-17, miR-29c,
miR-92, miR-125, miR-126, miR-146, miR-155, miR-
181, and miR-122, using Real-Time PCR in 60 COPD
patients [8]. Their results showed that these miRNAs
were upregulated in COPD patients compared to
healthy individuals. These findings suggest that these
miRNAs could potentially serve as diagnostic biomark-
ers for COPD patients [8]. Kusko and colleagues also
evaluated several genes and pathways involved in idio-
pathic pulmonary fibrosis (IPF) and COPD [27]. They
showed that various elements of the signaling pathway
are involved in the etiology of IPF and COPD. Further-
more, they demonstrated that, in contrast to the con-
trol group, IPF or COPD patients exhibit alternative
splicing of molecules connected to signaling pathways.
These results suggest a role for miRNA networks in
regulating different signaling pathways in the patho-
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physiology of COPD. Further research in this area is
necessary, but miRNAs may be useful as candidates for
the diagnosis and prognosis of COPD.

Conflict of Interest

There is no conflict of interest to declare.

References

[1] Aggarwal, T, et al., Oxidative, inflammatory, ge-
netic, and epigenetic biomarkers associated with
chronic obstructive pulmonary disorder. Journal
of cellular physiology, 2019. 234(3): p. 2067-2082.

[2] Gomez, N, et al., Extracellular vesicles and chron-
ic obstructive pulmonary disease (COPD): a sys-
tematic review. Respiratory Research, 2022. 23(1):
p- 82.

[3] Barnes, P.J., Kinases as novel therapeutic targets
in asthma and chronic obstructive pulmonary
disease. Pharmacological reviews, 2016. 68(3): p.
788-815.

[4] Kadota, T., et al., Extracellular vesicles in chron-
ic obstructive pulmonary disease. International
journal of molecular sciences, 2016. 17(11): p.
1801.

[5] Husseini, N.M., et al., Molecular Detection of
Chlamydia pneumoniae, Haemophilus influenza,
and Streptococcus pneumoniae and Expression
of miR-146, miR-16, and miR-221 in Patients
with Chronic Obstructive Pulmonary Diseases.
Biomedical and Biotechnology Research Journal
(BBR]J), 2024. 8(3): p. 356-362.

[6] TJaber, S.Q., A.S. Kadhim, and A.I. Al Kateeb, In-
vestigating the Expression of miR 203a 3p and Its
Role in Inflammatory Response in Severe Pre-
eclampsia of Iraqi women Patients-A Compar-
ative Study. Biomedical and Biotechnology Re-
search Journal (BBRJ), 2024. 8(3): p. 291-296.

[7] Zamzam, Y.A., et al.,, Serum miR-124a and miR-
34a as Potential Biomarkers for Rheumatoid Ar-
thritis. Biomedical and Biotechnology Research
Journal (BBRJ), 2024. 8(2): p. 166-171.

[8] Kara, M., G. Kirkil, and S. Kalemci, Differential
expression of microRNAs in chronic obstructive
pulmonary disease. Advances in Clinical and Ex-
perimental Medicine, 2016. 25(1): p. 21-26.

[9] Shi, Q., et al., Patients with Chronic Obstructive

J Craniomaxillofac Res 2025; 12(4): 270-274



Evaluation of MiR-155 Expression in Peripheral Blood ... / 274

Pulmonary Disease Suffer from Worse Periodon-
tal Health-Evidence from a Meta-Analysis. Front
Physiol, 2018. 9: p. 33.

[10] Usher, A.K. and R.A. Stockley, The link between
chronic periodontitis and COPD: a common role
for the neutrophil? BMC Med, 2013. 11: p. 241.

[11] Kazempour Dizaji, M., et al., Expression of miR-
NA1, miRNA133, miRNA191, and miRNA24, as
Good Biomarkers, in Non-Small Cell Lung Can-
cer Using Real-Time PCR Method. Asian Pac J
Cancer Prev, 2022. 23(5): p. 1565-1570.

[12] Baber, S., et al., Role of miR153 and miR455-5p
Expression in Oral Squamous Cell Carcinoma
Isolated from Plasma. Asian Pac J Cancer Prev,
2021. 22(1): p. 157-161.

[13] Ghadimi, K., et al, Diagnostic value of LunX
mRNA and CEA mRNA expression in pleural
fluid of patients with non-small cell lung cancer.
Minerva Respiratory Medicine, 2017. 56(2).

[14] Bahrami, N, et al., Biomarkers for Oral Squamous
Cell Carcinoma (miR-24, miR-200, and miR-34):
Screening and Detection MicroRNA. Asian Pac ]
Cancer Prev, 2024. 25(7): p. 2265-2269.

[15] Karimi, S., et al,, Investigating gene expression
level of MUC1 and CEA in pleural fluid of NS-
CLC lung cancer patients with real-time RT-PCR
method. Minerva Pneumol 2017.

[16] Karimi, S., et al., Expression of two basic mRNA
biomarkers in peripheral blood of patients with
non-small cell lung cancer detected by real-time
rt-PCR, individually and simultaneously. Iran
Biomed J, 2015. 19(1): p. 17-22.

[17] Bahrami, N., et al., The effect of purmorphamine
on differentiation of endometrial stem cells into
osteoblast-like cells on collagen/hydroxyapatite
scaffolds. Artif Cells Nanomed Biotechnol, 2017.
45(7): p. 1343-1349.

[18] Decramer, M. and W. Janssens, Chronic obstruc-
tive pulmonary disease and comorbidities. The
Lancet Respiratory Medicine, 2013. 1(1): p. 73-83.

[19] Masoudi, M.S., E. Mehrabian, and H. Mirzaei,
MiR-21: A key player in glioblastoma pathogene-
sis. Journal of cellular biochemistry, 2018. 119(2):
p. 1285-1290.

[20] Keshavarzi, M., et al., MicroRNAs-based imag-
ing techniques in cancer diagnosis and therapy.

J Craniomaxillofac Res 2025; 12(4): 270-274

Journal of cellular biochemistry, 2017. 118(12): p.
4121-4128.

[21] Mishra, S., et al., Nonalcoholic fatty liver dis-
ease and microRNAs: A weighty consideration.
Biomedical and Biotechnology Research Journal
(BBR]J), 2023. 7(1): p. 1-8.

[22] Al-Jumaili, M.M.O., A potential interpretation
of RNA interference and GC Island modifica-
tion in progressive colorectal cancer suppression.
Biomedical and Biotechnology Research Journal
(BBR]J), 2023. 7(3): p. 425-431.

[23] Al-Mawlah, Y.H., et al., Assessment of the spec-
ificity and stability of Micro-RNAs as a forensic
gene marker. Biomedical and Biotechnology Re-
search Journal (BBRJ), 2023. 7(4): p. 569-576.

[24] Mirzaei, H., et al., MicroRNA: relevance to stroke
diagnosis, prognosis, and therapy. Journal of cel-
lular physiology, 2018. 233(2): p. 856-865.

o



