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Background: Micro-RNAs (miRNAs) have been found to play crucial roles in various biological processes and have been \
implicated in the development and progression of many diseases, including cancer. In recent years, several studies have
suggested that miRNA may have a potential role in the relationship between oral burns and various. This systematic review aims to
summarize the current evidence on the roles of miRNA in the relationship between oral burns and oral squamous cell carcinoma
(GSCCQC).

Materials and methods: The present systematic review was performed using PubMed, Google Scholar, Science Direct,
ProQuest, Ovid, and Embase from April 2024 to May 2024 following the “Preferred Reporting Items for Systematic Reviews”
guidelines. The keywords, including “oral burn OR burning tongue OR burning mouth” AND “Oral squamous cell carcinoma” AND
“miRNA.”

Results: The study reviewed 9 publications, examining miRNA interactions common to oral burns and cancers. Among them, 5
studies focused on various burn types, while 4 addressed oral malignancies. Synthesizing these findings identified 5 shared
miRNAs between burns and oral cancers. Regarding burn types, thermal burns were most mentioned, followed by carbon dioxide
laser and chemical burns. For cancer, oral squamous cell carcinoma was predominant, with one study on tongue squamous cell
carcinoma. Noteworthy miRNAs include hsa-miR-205, hsa-miR-18a, hsa-mir-23b, hsa-mir-203, and hsa-mir-150, each exhibiting
distinct roles and expression patterns in burns and carcinogenesis.

Conclusion: Overall, the findings of this systematic review highlight the potential importance of miRNA in the relationship between

oral burns and OSCC.
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Introduction

Oral squamous cell carcinoma (OSCC) presents a significant
challenge to public health on a global scale, with an estimated
354 864 new cases and 177 384 fatalities documented in
the year 2020!"!, Ranking as the sixth most prevalent form of
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HIGHLIGHTS

o Synthesizing these findings identified 5 shared miRNAs
between burns and oral cancers.

e Regarding burn types, thermal burns were most mentioned,
followed by carbon dioxide laser and chemical burns.

e For cancer, oral squamous cell carcinoma was predomi-
nant, with one study on tongue squamous cell carcinoma.

e Noteworthy miRNAs include hsa-miR-205, hsa-miR-
18a, hsa-mir-23b, hsa-mir-203, and hsa-mir-150, each
exhibiting distinct roles and expression patterns in burns
and carcinogenesis.

e Overall, the findings of this systematic review highlight
the potential importance of miRNA in the relationship
between oral burns and OSCC.

cancer worldwide, its elevated mortality rates are primarily
attributed to belated diagnoses and constrained therapeutic
modalities™?. Studies have highlighted the significance of risk
factors like smoking, alcohol consumption, genetic influences,
UV light exposure, human papillomavirus infections, and oral
microbiota alterations in the progression of OSCC*!,
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One potential risk factor for OSCC development that has
garnered recent attention is oral burns which can stem from
various sources like hot foods, beverages, smoking, or tobacco
use, potentially leading to chronic damage to the oral mucosa®!.
Chronic exposure to oral burns has been linked to an increased
risk of OSCC due to the inflammatory response and tissue
damagel®!. Also, the oral mucosa’s role in protecting against
external insults and maintaining tissue health is crucial, and
repeated burns can disrupt these functions, raising the likelihood
of developing cancerous lesions!®!.

Micro-RNAs (miRNAs) play crucial roles in various cellular
processes, including gene expression regulation, chromatin remo-
deling, and protein translation'”. Recent studies have highlighted
the significant involvement of miRNAs in the relationship
between burns and various cancers, impacting cancer initiation,
progression, and metastasis'®!. Dysregulated expression profiles
of miRNAs in OSCC tissues and cell lines have been linked to
clinical outcomes, indicating their potential as biomarkers'!.
Moreover, miRNAs have been implicated in the response of oral
tissues to burn injuries, influencing wound healing, tissue repair,
and regeneration processes'®!. These findings underscore the mul-
tifaceted roles of miRNA in oral health, suggesting their impor-
tance as regulators of oncogenic pathways and tissue recovery
mechanisms in the context of oral burns and cancer!"!!],

Over all, by conducting a comprehensive systematic review,
this study primarily aims to investigate the complicated relation-
ship between oral burns, OSCC, and miRNAs. Also, through
synthesizing and analyzing previous research findings, the objec-
tive is to explain the molecular mechanisms that connect oral
burns to the development of OSCC, with a particular focus on
the regulatory roles of miRNAs.

Research questions

What are the common miRNAs between burn and OSCC?
How can the identified miRNAs serve as mediators between
burn and OSCC?
What is the expression behavior (up- or down-regulation) of
these miRNAs in burn and OSCC?

Methods
Study registration and reporting

This systematic review was carried out utilizing the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist (Supplementary Table S1, available at:
http://links.lww.com/MS9/A772)"2!. This systematic review
and meta-analysis study have been registered in the
International Prospective Register of Systematic Reviews
(PROSPERO) database. Given the nature of this investigation
as a systematic review involving the scrutiny of previously pub-
lished research, it is noteworthy that the acquisition of patient-
informed consent and ethical approval was deemed unnecessary.

Search methodology

The ongoing systematic review meticulously adhered to the
“PRISMA” guidelines and was rigorously executed by system-
atically searching multiple databases such as PubMed, Google
Scholar, Science Direct, ProQuest, Ovid, and Embase within the

timeframe from April 2024 to February 20243, The search
procedure was executed by utilizing the following search terms
and Boolean operators: “oral burn OR burning tongue OR
burning mouth” AND “Oral squamous cell carcinoma” AND
“miRNA.” The retrieved publications were methodically stored,
completely removing any duplicated records. Furthermore, in
order to augment accuracy, distinct factors were integrated, such
as tongue cell carcinoma and oral cancer.

Inclusion and exclusion criteria

Our investigation encompasses all experimental studies conducted
from 2000 to 2024 (April), examining the impact of oral burns on
dysregulated miRNA expression within various oral malignancies,
with particular attention given to OSCC. Indeed, In the present
study, the inclusion criteria for selecting articles were as follows:
studies related to oral cancer, burns in the oral cavity, or both
simultaneously, as well as investigations examining miRNA
changes during burns or OSCC. Studies that did not meet the
specified criteria were excluded: (1) the absence of shared miRNA
between oral burns and cancer in the publication, (2) studies pri-
marily focused on bioinformatics, (3) those that did not have
molecular assays, (4) articles including reviews, guidelines, or con-
ference proceedings, and (5) duplicated articles across databases.

Criteria for selection and data extraction

A meticulous and stringent selection process was undertaken, invol-
ving a thorough assessment of article titles, abstracts, and full texts,
diligently carried out by two independent authors. Only articles
containing human, animal, or cell line data, and specifically focus-
ing on in vivo or in vitro studies presented in the English language,
were deemed eligible. Publications such as reviews, guidelines,
protocols, and conference abstracts were expressly omitted, with
sole emphasis placed on original research studies. Initially, both
authors scrutinized the full texts, selectively incorporating cases
meeting the pre-established inclusion criteria. Articles considered
relevant by both authors were subsequently included in the subse-
quent analysis. Also, Endnote software (V.21) was applied to
references management. In cases of disagreement, a third researcher
was consulted to facilitate resolution. A concise portrayal of the
search process is provided in Fig. 1. The AMSTAR 2 checklist was
completed to evaluate the study quality (Supplementary File S2,
available at: http:/links.lww.com/MS9/A773)14],

Results

The current investigation has collated a total of nine studies, encom-
passing miRNA interactions common to both oral burns and can-
cers. Among these, five studies specifically addressed various types
of burns, while four articles delved into malignancies associated
with the oral cavity. Consequently, through the synthesis of findings
from these studies, 5 miRNAs have been identified as shared com-
ponents between burns and oral cavity cancers (Table 1).

Types of burns and cancer

Within this research, the predominant mentions of burns
included thermal burns with three instances, followed by carbon
dioxide laser burns and chemical burns, each noted once.
Moreover, in terms of cancer findings, three studies were
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Figure 1. Flowchart of the search strategy.

dedicated to oral squamous cell carcinoma, while one study
focused on tongue squamous cell carcinoma (Fig. 2).

Types of identified miRNAs
Hsa-miR-205

Building upon prior evidence, hsa-miR-205 has been observed to
target numerous mRNAs, including the Androgen Receptor itself,
thus counteracting epithelial-to-mesenchymal transition (EMT)
and the mitogen-activated protein kinase (MAPK) signaling
pathways®?. Additionally, historical texts have depicted the
miRNA as a tumor suppressor!?*l. Our present findings corroborate
these notions, indicating a down-regulation of hsa-miR-205 during
burns!'®l. Interestingly, a parallel down-regulation of hsa-miR-205

is observed during the onset of OSCC, suggesting a potential asso-
ciation between reduced hsa-miR-205 expression and poorer prog-
nosis among OSCC patients!'*!,

Hsa-miR-18a

hsa-miR-18a plays pivotal roles in cell proliferation, growth,
apoptosis, and survival, targeting genes central to these processes
and influencing cellular destiny and tissue homeostasis.
Furthermore, it is involved in fostering tumor angiogenesis by
targeting genes within angiogenic signaling pathways.
Additionally, hsa-miR-18a may modulate immune response path-
ways, potentially contributing to immune-related disorders or
diseases®***1, In the present study, our evidence indicates
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Shared components between burns and oral cavity cancers

Up- or Down-regulation

Up- or Down-regulation

miRNA Cancer type during cancer Burn type during burn Mechanism of action
hsa-miR-205  Oral squamous cell carcinomal™ Down-regulated Thermal injuries!® Down-regulated Promotion of EMT
hsa-miR-18a  Oral squamous cell carcinomal'”? Up-regulation Fractional CO2 laser™®  Up-regulation Tumor Vasculogenesis
hsa-mir-23b  Tongue squamous cell™ Up-regulation Thermal injuries®® Up-regulation Immune suppression
hsa-mir-203  Oral squamous cell carcinomal"! Down-regulated Thermal injuries!"® Down-regulated Promotion of EMT
hsa-mir-150  Oral squamous cell carcinoma [134]  Down-regulated Chemical burn [135] Down-regulated Promotion of EMT

a consistent behavior of hsa-miR-18a in both burns and carcino-
genesis, with heightened expression levels observed in laser burns
tissue, followed by subsequent elevation in cancerous tissuel' '],

Hsa-miR-23b

hsa-miR-23b acts as a suppressor of EMT by inhibiting the
phosphoinositide 3 kinase (PI3K)—protein kinase B (AKT) sig-
naling pathway'?!. hsa-mir-23b plays a critical role in regulating
normal physiological functions, cellular differentiation, and cel-
lular immunity. Consequently, any disruption to the homeosta-
sis of hsa-mir-23b adversely affects the normal physiological
functions of cells, leading to the onset of diseases. hsa-mir-23b
can elicit a complex array of responses by directly targeting
multiple transcripts. Specifically, alterations in the expression

of hsa-mir-23b are closely intertwined with various transcrip-
tion factors such as Transforming growth factor Bl1-activated
kinase 1 binding protein (TAB) 2&3, NF-kB, tumor suppressor
P53, estrogen receptor (ER)-0, MAPK, activated protein activa-
tion (AP)-1, reactive oxygen species, and chemokine ligand 727!,
Additionally, the findings of this study indicate an up-regulation
of this miRNA in both burns and OSCCI'*?°l, Nevertheless, in
one of the findings, it was observed that hsa-mir-23b experi-
enced down-regulation subsequent to burns!*®!,

Hsa-miR-203

Previously, it has been reported that elevated hsa-miR-203
expression correlates with poorer prognosis and may serve as
a novel predictive marker for prostate cancer!®®!. Notably, while
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O
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Figure 2. Logical flow results extracted using senky plot.
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hsa-miR-203 levels diminish in hematologic malignancies and
prostate cancer, they are modulated in ovarian, bladder, and
colorectal cancers. Furthermore, excessive miR-203 expression
in metastatic prostate cell lines within the brain or bone has been
shown to induce EMT by effectively inhibiting cell proliferation,
migration, and invasion!®”), In our study, the evidence suggests
consistent miR-203 expression patterns in both burns and squa-
mous cell carcinoma, with decreased levels noted in burns and

OSCC tissues!'®?11,

Hsa-miR-150

hsa-miR-150 demonstrates versatile functions across various
physiological and pathological states. In the realm of immune-
related ailments, it plays a pivotal role in modulating B cell
function, immune equilibrium, and disease advancement,
thereby serving as a diagnostic indicator and prognostic
determinant®®*Y, During heart failure, hsa-miR-150 contri-
butes to cardio protection by mitigating maladaptive remodeling
post-myocardial infarction and regulating distinctive noncoding
RNA and gene profiles in cardiomyocytes>>**!, Furthermore, its
interaction with long noncoding RNA, MIAT, and downstream
target Hoxa4 is crucial in ischemic heart failure, unveiling
a novel regulatory pathway in cardiac safeguarding. Overall,
miR-150’s repertoire spans immune regulation, cardioprotec-
tion, and modulation of gene expression across diverse patholo-
gical contexts®*!. Additionally, hsa-miR-150 plays a notable
role in cancer, particularly in OSCC. Studies reveal its down-
regulation in nasopharyngeal carcinoma, leading to suppressed
cell proliferation, G1/S cell cycle arrest, and inhibited
tumorigenesis>*!. Moreover, in OSCC, hsa-miR-150 regulates
malignant progression by interacting with LINC00657, influen-
cing epithelial-mesenchymal transition, cell motility, and inva-
sion, underscoring its potential as a diagnostic marker and
pivotal factor in tumor evolution. These insights underscore
the pivotal involvement of hsa-miR-150 in cancer, including its
contribution to OSCC advancement and its promise as
a therapeutic target®®!. Furthermore, our data also indicates
a decrease in expression of this miRNA during chemical burns
and OSCCP**7),

Discussion

Burn injuries represent a widely acknowledged global health
concern with substantial societal ramifications. These injuries
encompass damage to the skin and underlying tissues, typically
stemming from exposure to fire, electricity, radiation, or chemi-
cal agents. Notably, they inflict severe pain and can precipitate
adverse physical and psychological repercussions on affected
individuals. Burn injuries can have profound physical and emo-
tional impacts, often giving rise to a range of psychological
challenges, with anxiety being a prominent issuel®®l.
Furthermore, managing such wounds presents formidable chal-
lenges owing to the pronounced and prolonged systemic dys-
function they induce®”). Based on evidence, burns and cancer are
integral components of a larger puzzle, where burns-induced
hyperplasia can potentially lead to cancer development in
affected areas*®!. On one hand, the oral cavity, especially in
rodents, is frequently exposed to various incendiary agents like
chemicals, which could predispose to future complicationst*!. In
this regard, the present study aimed to investigate the correlation
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between burns and OSCC, focusing on identifying miRNAs.
Overall, the findings suggest that burns are associated with at
least five miRNAs implicated in OSCC development.
Additionally, it appears that the EMT mechanism, mediated by
these miRNAs, plays a pivotal role in this association.

This study highlights evidence suggesting that various burns
in the oral cavity can contribute to the development of OSCC. In
this context, De et al have noted in their review that chemical
burns, which can induce cellular abnormalities like hyperplasia
in oral tissues, may be associated with precancerous changes.
For example, the simultaneous occurrence of chemical burns in
the mouth has been linked to conditions such as leukoplakia on
the buccal mucosa, which could signal early signs of
malignancy?. Furthermore, cellular and molecular studies
indicate that burns in the oral cavity can promote malignancies
through multiple mechanisms. Chemical burns, in particular,
pose a heightened risk by directly damaging tissues and trigger-
ing epigenetic changes. Harmful chemicals can cause DNA
damage, leading to genetic mutations that drive uncontrolled
cell growth. Additionally, these chemicals may silence tumor
suppressor genes through epigenetic modifications like abnor-
mal DNA methylation and histone alterations. For instance,
irregular methylation of promoter regions in essential genes
can push cells toward malignancy!**l. Additionally, Chronic
inflammation resulting from chemical burns also creates
a favorable environment for cancer development. This inflam-
mation can activate cancer-related signaling pathways, such as
the PI3K/Akt pathway, which supports the growth and survival
of cancer cells'**!, Moreover, oxidative stress induced by chemi-
cal exposure generates free radicals that damage biomolecules
like DNA and RNA, further accelerating carcinogenesis**!,

Furthermore, our results indicate that five miRNAs, including
hsa-miR-2035, hsa-miR-18a, hsa-mir-23b, hsa-mir-203, and hsa-
mir-150, may significantly influence cancer arising from burns
in oral cave. Moreover, the findings suggest that alterations in
these factors during burns and cancer are consistent. In this
context, past evidence indicates that many natural and patholo-
gical processes in the body are mediated by miRNAs!*l.
Additionally, Shukla et al have highlighted through bioinfor-
matic analysis that burns can significantly disrupt the body’s
miRNA profile!*”), Suszynska et al have also shown that these
miRNA alterations are noticeable during cancer*®.
Furthermore, specific miRNAs act as either onco-mirs or
tumor suppressors, regulating target genes crucial in cancer
development'**!. Hence, the overlap in miRNA profile changes
between burns-induced cancer and other cancer types may
reflect shared underlying oncogenic pathways, such as cell
cycle regulation, apoptosis, and DNA repair®®!,
Additionally, Rawi et al, in their 2021 systematic review,
demonstrated that miR-2035 is dysregulated during the develop-
ment of OSCC, which aligns with the findings of our study®?!.
Furthermore, Nakamura et al (a meta-analysis) reported that
elevated levels of miR-150 in the bloodstream could serve as
a highly accurate predictor for the occurrence of OSCCI3,

Additionally, EMT emerged as a major mechanism through
which miRNAs could mediate the occurrence of OSCC post-
burns in this study. EMT occurs during normal embryonic
growth, tissue remodeling, organ fibrosis, and wound healing,
where epithelial cells can dynamically transition into
a mesenchymal phenotype. However, in tumor progression
with metastatic spread and the generation of tumor cells with
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stem cell-like properties playing a significant role in cancer
therapy resistance, EMT has a role®*!. Furthermore, Weber
et al have also indicated that burns in thermal burn wounds
are both EMT-dependent myofibroblast formation and re-
epithelialization of keratinocytes. TGF-B is a key cytokine
involved in many wound healing elements, including EMT
induction through multiple pathways!**!. Additionally, numer-
ous pieces of evidence have also suggested that this process
during cancer correlates with a poor prognosis in cancer
patients®®!. Therefore, these results suggest that a deeper under-
standing of EMT mechanisms and its role in cancer progression
could facilitate improvements in cancer management and pre-
vention of this deadly disease. For this purpose, further research
on this topic is needed to provide the best strategies for mana-
ging high-risk cancers such as OSCC.

Limitations

This investigation marks the inaugural systematic review delving
into the influence of burn on the OSCC incidence, centering on
the role played by miRNAs. Consequently, it is imperative to
acknowledge that certain constraints are inherent in this study.
Initially, our scrutiny exclusively embraced literature in the
English language from the year 2000 onward, potentially intro-
ducing a degree of bias in the results. Moreover, the generally
reduced quality of the studies included may have also predis-
posed some bias in the outcomes. Additionally, given the lack of
direct research on this topic, our study gathered data from
studies focusing on burns and cancer. Consequently, this
approach may have resulted in the loss of some data.

Implication for clinical practice

Overall, miRNAs could serve as reliable indicators for predict-
ing, diagnosing, and anticipating different types of cancers. In
light of our findings, it can be inferred that measuring these
miRNAs in the oral cavity could predict the onset of various
carcinomas. Additionally, since cancer development is multifa-
ceted, uncovering even a fraction of the cancer puzzle through
miRNA assessment could promise effective therapeutic
strategies.

Recommendation for future studies

Although the negative impact of burn on oral carcinoma has
been validated, certain aspects in this area remain ambiguous.
Therefore, the following research directions are suggested for
further investigation: (1) investigating direct associations
between various other ncRNAs and OSCC stemming from
burns; and (2) delving into additional miRNAs that could play
a significant role in enhancing the healing process of oral burn
wound.

Conclusion

In summary, our findings identified five miRNAs — hsa-miR-
205, hsa-miR-18a, hsa-mir-23b, hsa-mir-203, and hsa-mir-
150 — that suggest a potential link between cancer development
and burns in the oral cavity. This association seems to be
mediated through three processes: EMT, angiogenesis, and
immune suppression. Also, Furthermore, our findings indicate

the presence of coordinated behavior among these miRNAs in
both cancer occurrence and burns.

Ethical approval

This systematic review and meta-analysis study have been regis-
tered in the International Prospective Register of Systematic
Reviews (PROSPERO) database (CRD42024568867) (https://
www.crd.york.ac.uk/prospero/display_record.php?RecordID=
568867). Ethics approval was not required for this systematic
review.

Consent

This study is a systematic review and does not require ethical
approval and consent.

Sources of funding

None.

Author’s contribution

Study concept and design by all authors; data acquisition by all
authors; data interpretation by all authors; drafting the manu-
script by all authors; revision of the manuscript by all authors;
the final version of the manuscript is approved by all authors.

Conflicts of interest disclosure

None.

Research registration unique identifying number
(UIN)

None.

Guarantor

Bahar Farhadi.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Data availability statement

The datasets generated and analyzed during the current study
are available from the corresponding author upon reasonable
request.

References

[1] Sung H, Ferlay ], Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2021;71:209-49.

[2] Warnakulasuriya S. Global epidemiology of oral and oropharyngeal
cancer. Oral Oncol 2009;45:309-16.

[3] Wong T, Wiesenfeld D. Oral cancer. Aust Dent J 2018;63 Suppl 1:
S91-9.

2901


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=568867
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=568867
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=568867

Kiasati et al. Annals of Medicine & Surgery (2025)

[4] Kumari P, Debta P, Dixit A. Oral potentially malignant disorders:
etiology, pathogenesis, and transformation into oral cancer. Front
Pharmacol 2022;13:825266.

[5] Nethan ST, Gupta S, Warnakulasuriya S, Risk factors for oral squamous
cell carcinoma in the Indian population. Microbes and Oral Squamous
Cell Carcinoma: A Network Spanning Infection and Inflammation.
Springer. 2022. 9-40.

[6] Randall DA, Westmark NLW, Neville BW. Common oral lesions. Am
Fam Physician 2022;105:369-76.

[7] Kaikkonen MU, Lam MT, Glass CK. Non-coding RNAs as regulators of
gene expression and epigenetics. Cardiovasc Res 2011;90:430-40.
doi:10.1093/cvr/cvr097.

[8] Foessl I, Haudum CW, Vidakovic I, et al. miRNAs as regulators of the
early local response to burn injuries. Int ] Mol Sci 2021;22:9209.

[9] Gombos K, Horvath R, Szele E, ef al. miRNA expression profiles of oral
squamous cell carcinomas. Anticancer Res 2013;33:1511-17.

[10] Dey S, Biswas B, Manoj Appadan A, et al. Non-coding RNAs in oral
cancer: emerging roles and clinical applications. Cancers (Basel)
2023;15:3752.

[11] Balakittnen J, Weeramange CE, Wallace DF, et al. Noncoding RNAs in
oral cancer. Wiley Interdiscip Rev RNA 2023;14:e1754.

[12] Page MJ, McKenzie JE, Bossuyt PM, et al, The PRISMA 2020 statement:
an updated guideline for reporting systematic reviews. Int ] Surg
2021;88:105906. d0i:10.1016/).ijsu.2021.105906.

[13] Selguk AA. A guide for systematic reviews: PRISMA. Turk Arch
Otorhinolaryngol 2019;57:57.

[14] Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool
for systematic reviews that include randomised or non-randomised stu-
dies of healthcare interventions, or both. Bmj 2017;358:j4008.

[15] Manikandan M, Magendhra Rao AK D, Rajkumar KS, ez al. Altered levels
of miR-21, miR-125b-2*, miR-138, miR-155, miR-184, and miR-205 in
oral squamous cell carcinoma and association with clinicopathological
characteristics. ] Oral Pathology & Med 2015;44:792-800.

[16] Liang P, Lv C, Jiang B, et al, MicroRNA profiling in denatured dermis of deep
burn patients. Burns 2012;38:534-40. doi:10.1016/j.burns.2011.10.014.

[17] Qu L, Liu A, Zhou L, et al. Clinical and molecular effects on mature
burn scars after treatment with a fractional CO2 laser. Lasers Surg Med
2012;44:517-24.

[18] Kumar M, Shaikh F, Kumar S, et al. Salivary miRNA 18a-5p expression
level in oral squamous cell carcinoma. Pakistan J] Med Health Sci
2022;16:96-96.

[19] Wei T, Cong X, Wang X-T, et al. Interleukin-17A promotes tongue
squamous cell carcinoma metastasis through activating miR-23b/versi-
can pathway. Oncotarget 2017;8:6663.

[20] Zhang X, Yang J, Zhao ], et al. MicroRNA-23b inhibits the prolifera-
tion and migration of heat-denatured fibroblasts by targeting Smad3.
PloS One 2015;10:e0131867.

[21] Boldrup L, Coates PJ, Wahlgren M, et al. Subsite-based alterations in
miR-21, miR-125b, and miR-203 in squamous cell carcinoma of the oral
cavity and correlation to important target proteins. ] Carcinog
2012;11:18. doi:10.4103/1477-3163.104007.

[22] Perry AS. Chapter 11 — Therapeutic applications of the prostate cancer
epigenome. In: Gray SG, ed. Epigenetic Cancer Therapy. Boston:
Academic Press; 2015:233-68.

[23] Shanmugam MK, Arfuso F, Sng JC, et al. Chapter 5 — Epigenetic effects
of curcumin in cancer prevention. In: Bishayee A, Bhatia D, eds.
Epigenetics of Cancer Prevention. Academic Press; 2019:107-28.

[24] Shen K, Cao Z, Zhu R, et al. The dual functional role of microRNA-18a
(miR-18a) in cancer development. Clin Transl Med 2019;8:32. doi:10.
1186/s40169-019-0250-9.

[25] Nair M, Snnn VP, Ramesh R, et al. 18P low levels of miR-18a is asso-
ciated with immunosuppression and increased chemo-unresponsiveness in
ER-negative tumors. Ann Oncol 2022;33:51436.

[26] Zhu Y, Li T, Chen G, et al. Identification of a serum microRNA expres-
sion signature for detection of lung cancer, involving miR-23b,
miR-221, miR-148b and miR-423-3p. Lung Cancer 2017;114:6-11.

[27] Guo YX, Wang N, Wu WC, et al. The role of miR-23b in cancer and
autoimmune disease. ] Oncol 2021;2021:6473038. doi:10.1155/2021/
6473038.

[28] Xu D, Wang Q, An Y, et al. miR-203 regulates the proliferation, apop-
tosis and cell cycle progression of pancreatic cancer cells by targeting
survivin. Mol Med Rep 2013;8:379-84.

Annals of Medicine & Surgery

[29] Viticchie G, Lena AM, Latina A, et al. MiR-203 controls proliferation,
migration and invasive potential of prostate cancer cell lines. Cell Cycle
2011;10:1121-31.

[30] Hu Y-Z, Li Q, Wang P-F, et al. Multiple functions and regulatory net-
work of miR-150 in B lymphocyte-related diseases. Front Oncol
2023;13:1140813.

[31] Moukette B, Kawaguchi S, Sepulveda MN, et al. MiR-150 blunts car-
diac dysfunction in mice with cardiomyocyte loss of Bl-adrenergic
receptor/B-arrestin signaling and controls a unique transcriptome. Cell
Death Discov 2022;8:504.

[32] Aonuma T, Moukette B, Kawaguchi S, et al. MiR-150 attenuates mala-
daptive cardiac remodeling mediated by long noncoding RNA MIAT
and directly represses profibrotic Hoxa4. Circ Heart Fail 2022;15:
e008686.

[33] Oshi M, Gandhi S, Wu R, et al. Abstract P3-10-01: mir-150 expression
is associated with immune cell infiltration and immune response in
breast cancer. Cancer Res 2022;82:P3-10-01-P13-10-01.

[34] XuF-Y, Xu X, Hu X-D. LINC00657 promotes malignant progression of
oral squamous cell carcinoma via regulating microRNA-150. Eur Rev
Med Pharmacol Sci 2020;24:2482-90.

[35] Shen Q, Zhu H, Lei Q, et al. MicroRNA-149-3p inhibits cell prolifera-
tion by targeting AKT2 in oral squamous cell carcinoma. Mol Med Rep
2021;23:1-1.

[36] Chang Y-A, Weng S-L, Yang S-F, et al. A three—-microRNA signature as
a potential biomarker for the early detection of oral cancer. Int ] Mol Sci
2018;19:758.

[37] Herrnreiter CJ, Li X, Luck ME, et al. Integrated analysis of dysregulated
microRNA and mRNA expression in intestinal epithelial cells following
ethanol intoxication and burn injury. Sci Rep 2021;11:20213. doi:10.
1038/s41598-021-99281-1.

[38] Cooke Macgregor F. Facial disfigurement: problems and management of
social interaction and implications for mental health. Aesthetic Plast
Surg 1990;14:249-57.

[39] Knuth CM, Auger C, Jeschke MG. Burn-induced hypermetabolism and
skeletal muscle dysfunction. Am J Physiol Cell Physiol 2021;321:C58-
c71. doi:10.1152/ajpcell.00106.2021.

[40] Kowal-Vern A, Criswell BK. Burn scar neoplasms: a literature review
and statistical analysis. Burns 2005;31:403-13.

[41] Hashem FK, Al Khayal Z. Oral burn contractures in children. Ann Plast
Surg 2003;51:468-71.

[42] De S, Rai V, Ahmed F, et al. Deciphering the nanometabolomics para-
digm: understanding the role of pathophysiology and biomarkers in
predicting oral cancer. ] Maxillofac Oral Surg 2024;23:1-5. doi:10.
1007/s12663-024-02348-S5.

[43] Chamoli A, Gosavi AS, Shirwadkar UP, et al. Overview of oral cavity
squamous cell carcinoma: risk factors, mechanisms, and diagnostics.
Oral Oncol 2021;121:105451.

[44] Aali M, Mesgarzadeh AH, Najjary S, et al. Evaluating the role of
microRNAs alterations in oral squamous cell carcinoma. Gene
2020;757:144936.

[45] Niaz K, Magbool F, Khan F, et al. Smokeless tobacco (paan and gutkha)
consumption, prevalence, and contribution to oral cancer. Epidemiol
Health. 2017;39:e2017009.

[46] Yu L, Zheng Y, Ju B, et al. Research progress of miRNA-disease asso-
ciation prediction and comparison of related algorithms. Brief
Bioinform 2022;23:bbac066.

[47] Shukla SK, Sharma AK, Bharti R, et al. Can miRNAs serve as potential
markers in thermal burn injury: an in silico approach. ] Burn Care Res
2020;41:57-64. doi:10.1093/jbcr/irz183.

[48] Suszynska M, Machowska M, Fraszczyk E, et al. Cancer miRNA cen-
sus—a list of cancer-related miRNA genes. Nucleic Acids Res
2024;52:1628-44.

[49] Chen Z, Ge C, Zhu X, et al. A novel nanoprobe for visually investigating
the controversial role of miRNA-34a as an oncogene or tumor suppres-
sor in cancer cells. Anal Methods 2024;16:667-75.

[50] Lin K-H, Ng S-C, Lu S-Y, et al. Diallyl trisulfide (DATS) protects cardiac
cells against advanced glycation end-product-induced apoptosis by
enhancing FoxO3A-dependent upregulation of miRNA-210. J Nutr
Biochem 2024;125:109567.

[51] Jahan S, Ansari UA, Srivastava AK, et al. A protein-miRNA biomic analy-
sis approach to explore neuroprotective potential of nobiletin in human
neural progenitor cells (hNPCs). Front Pharmacol 2024;15:1343569.

2902


https://doi.org/10.1093/cvr/cvr097
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1016/j.burns.2011.10.014
https://doi.org/10.4103/1477-3163.104007
https://doi.org/10.1186/s40169-019-0250-9
https://doi.org/10.1186/s40169-019-0250-9
https://doi.org/10.1155/2021/6473038
https://doi.org/10.1155/2021/6473038
https://doi.org/10.1038/s41598-021-99281-1
https://doi.org/10.1038/s41598-021-99281-1
https://doi.org/10.1152/ajpcell.00106.2021
https://doi.org/10.1007/s12663-024-02348-5
https://doi.org/10.1007/s12663-024-02348-5
https://doi.org/10.1093/jbcr/irz183

Kiasati et al. Annals of Medicine & Surgery (2025)

[52] Al Rawi N, Elmabrouk N, Abu Kou R, et al. The role of differentially
expressed salivary microRNA in oral squamous cell carcinoma.
A systematic review. Arch Oral Biol 2021;125:105108. doi:10.1016/j.
archoralbio.2021.105108.

[53] Nakamura K, Hiyake N, Hamada T, ez al. Circulating microRNA panel
as a potential novel biomarker for oral squamous cell carcinoma
diagnosis. Cancers (Basel) 2021;13:449.

[54] Lambert AW, Pattabiraman DR, Weinberg RA. Emerging biological princi-
ples of metastasis. Cell 2017;168:670-91. doi:10.1016/j.cell.2016.11.037.

[55] Weber CE, Li NY, Wai PY, et al. Epithelial-mesenchymal transition, TGF-
B, and osteopontin in wound healing and tissue remodeling after injury.
J Burn Care Res 2012;33:311-18. doi:10.1097/BCR.0b013e31824054 1e.

[56] Roche J. The epithelial-to-mesenchymal transition in cancer. Cancers
(Basel) 2018;10:52.

2903


https://doi.org/10.1016/j.archoralbio.2021.105108
https://doi.org/10.1016/j.archoralbio.2021.105108
https://doi.org/10.1016/j.cell.2016.11.037
https://doi.org/10.1097/BCR.0b013e318240541e

