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Abstract

Introduction: Oral squamous cell carcinoma (OSCC) includes about 90% of all oral malignant tumors, and most
of them are diagnosed in advanced stages. This study investigated the expression changes of miR-24, miR-200, and
miR-34 in saliva samples of patients with oral squamous cell carcinoma, for early diagnosis. Methods: In this study,
30 patients and 30 healthy individuals were selected. After RNA extraction and cDNA synthesis, the expression levels
of miR-24, miR-200, and miR-34 in saliva samples were measured and evaluated using the Real-Time PCR technique.
Results: Folding change calculation using 2"(-AA Ct) refers to the relative difference in the expression of the markers
of the two groups. The expression level of two biomarkers, miR-200 and miR-34, is decreased in patients compared to
healthy people; and the expression level of miR-24 is increased in patients compared to healthy people. Conclusion:
In general, considering the availability and convenience of saliva sample collection for early detection of the disease,
this research result can be considered a diagnostic screening test. To further prove the research results, conducting more
extensive studies with more samples is recommended.
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Introduction

Oral squamous cell carcinoma is a relatively rare
cancer that unfortunately its mortality rate is high [1].
Squamous Cell Carcinoma is the most common oral
epithelial cancer observed in the oral cavity. So that
it covers about 90% of oral malignancies [2-5]. Most
oral cancers are diagnosed in advanced stages, and this
leads to the unfavorable prognosis of oral cancer in most
parts of the world [6, 7]. Local invasion and metastasis
in this cancer are high and increase the mortality rate of
patients with this cancer. Despite the recent therapeutic

advances such as chemotherapy, radiotherapy, and surgery,
unfortunately, the mortality rate of patients with this cancer
has not yet decreased [8].

miRNAs usually have about 18 to 25 nucleotides.
These molecules are completely specific in regulating gene
expression [9]. miRNAs are expressed quite specifically
in different tissues and diseases, which has led researchers
to use these molecules as a diagnostic marker [10].
miRNA24 is a multifunctional biomarker with different
biological processes. One of its important roles is to
regulate apoptosis and increase inhibition through cyclin-
dependent kinases [11]. Moreover, studies have reported
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that increased expression of miR-24 can lead to increased
proliferation and decreased apoptosis in tongue squamous
cell carcinoma cells. According to the results, miR-21,
miR-24, and miR-29a in the serum of patients with oral
squamous cell carcinoma, compared to the normal group,
can be used as strong markers for cancer diagnosis [11].

In general, miRNA-24 affects many molecules. This
miRNA-24 plays a significant role in the cell cycle
and cellular differentiation [11, 12]. 200-miR plays an
important role in tumor prognosis. The genes of this family
are widely involved in tumor progression and metastasis.
200-miR in hepatocellular carcinoma cells increases cell
proliferation and inhibits apoptosis. 200-miR plays a dual
role in tumors, and the reason for these different roles in
different types of cancers may be due to differences in
target genes and cell type [13]. miR-34 is a known tumor
suppressor in various types of cancers, including lung
cancer, breast, prostate, and liver cancers, etc. however,
the role of miR-34a in oral cancer is still unknown [14].
Abnormal expression of miR-34a has significant effects
on cell growth, and cell migration, leading to reduced
invasion. This suggests that miR-34a downregulation may
play an important role in OSCC invasion and metastasis.
Evidence supports that overexpression of miR-34a in
OSCC cells inhibits cell migration, invasion, and lung
colony formation [14].

This research aims to investigate the expression of
miR-24, miR-200, and miR-34 in the saliva samples of
patients with oral squamous cell carcinoma, compared to
the saliva samples of healthy people.

Materials and Methods

This research has received the permission of the Ethics
Committee with ID IR.SBMU.NRITLD.REC.1402.117.
30 patients, who were suspected of oral cancer based on
physical examination and diagnosis by a specialist doctor,
were selected before any treatment. Moreover, 30 healthy
people, after being examined by a doctor, voluntarily and
by filling out the consent form, were selected as the control
group. The people of the two groups were considered in
the same groups in terms of age factor, in the age group
of 24 to 68 years. After selecting the subjects, saliva
samples were taken, and the RNA extraction phase began
immediately. RNA extraction steps were performed using
RNeasy Mini Kit (Qiagen Cat no.75144). To evaluate
the quality of the extracted RNA, NanoDrop was used,

and in the next step, the ZIST ROYESH kit was used to
make cDNA. This kit contains the necessary materials to
perform Real-time PCR, including Forward and Reverse
primers and SYBR Master Mix Green. U6 was used as
housekeeping. Real-time PCR was performed in a final
volume of 25 mL containing: 10mL Ampliqon master
mix, 0.5 mL of each of F and R primers, 5 pL. DNA, and
distilled water. The test was done in 35 cycles using a
rotor-gene cycler. Temperature and time conditions: initial
denaturation of 95 °c, for 5 minutes, denaturation of 95
°c for 20 seconds, primers connection of 56 °C, for 40
seconds, and amplification of 72 °C, for 30 seconds (for
35 cycles), and the final amplification was 72 °C for 5 min.

Statistical Analysis

The results were analyzed using the statistical software
SPSS22, and the mean and standard deviation were
calculated. Paired t-test was used to analyze the difference
between gene expression and clinicopathological
characteristics, or the relationship between them. The
difference was considered significant at P<0.05.

Results

As mentioned before, the studied population consists
of 30 healthy people and 30 people with oral squamous
cell cancer. These two groups corresponded to each other
in terms of age variables.The average age in the patients
was 46.25 and in the control group was 47.84. The groups
were compared in terms of mean age using the t-test, and
there was no significant difference between them in terms
of mean age, so, it can be concluded that the age factor in
the studied groups does not lead to problems. Real-Time
RT-PCR reaction was performed. Thus, 2 vials of cDNA
made from patients and healthy people were tested for the
expression of the reference genes and studied biomarkers.
The results were interpreted according to the melting
curve .

In the group of patients, the miR-200 biomarker was
positive in 12 out of 30 people. This biomarker in the group
of healthy people was 28 out of 30 people. The statistical
comparison of the positivity rate of this biomarker in the
group of patients and the group of healthy people was
done using the two-sample binomial test, which indicates
a statistically significant difference between these two
groups (P-value < 0.001) (Figure 1).

In the patient group, the miR-24 biomarker was
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Figure 1. The Rate of miR-200 Positivity in the Saliva of Patients with OSCC and Healthy People
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Figure 2. The Rate of miR-24 Positivity in the Saliva of Patients with OSCC and Healthy People
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Figure 3. The Rate of miR-34 Positivity in the Saliva of Patients with OSCC and Healthy People

positive in 28 out of 30 people. This biomarker in the
group of healthy people was 7 out of 30 people. The
statistical comparison of the positivity of this biomarker
in the group of patients and the group of healthy people
was done using the two-sample binomial test, which
shows a statistically significant difference between these
two groups (P-value < 0.001) (Figure 2).

In the patient group, miR-34 biomarker was positive
in 12 out of 30 people. This biomarker in the group of
healthy people was 27 out of 30 people. The statistical
comparison of the positivity of this biomarker in the group
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of patients and the group of healthy people was done using
the two-sample binomial test, which shows a statistically
significant difference between these two groups (P-value
<0.001) (Figure 3).

To calculate folding change, first of all, the Ct of
each sample was determined. The relative difference in
the markers expression of the two groups was calculated
using 2644 Therefore:

The expression of miR-200 in patients is 2.82 times
lower than in healthy people.

The expression of miR-24 in patients is 3.48 times
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Figure 4. The Difference in miR-34, miR-200, and miR-24 Genes Expression of Control and Treatment Groups
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higher than in healthy people.
The expression of miR-34 in patients is 2.63 times
lower than in healthy people (Figure 4).

Discussion

Head and neck squamous cell carcinoma (HNSCC)
is a heterogeneous group of malignancies, including the
oral cavity, nasal cavity, paranasal sinuses, pharynx,
larynx, and salivary glands. Oral squamous cell carcinoma
(OSCC) accounts for about 90% of all oral malignant
tumors [15]. The diagnosis of OSCC usually depends on
the clinical examination of the oral cavity, followed by a
biopsy for histological analysis. However, despite easy
access to visual examination, OSCC is often diagnosed in
advanced stages, which leads to reduced patient survival
[16, 17].

According to studies, microRNAs play an important
role in the initiation and progression of cancer. MicroRNAs,
depending on the type of mRNAs they inhibit, can be
tumor suppressors or oncogenes. Therefore, microRNAs
are useful genes for the diagnosis and prognosis of
diseases including cancer, and they can be used for early
diagnosis [18-23]. In the study conducted by Jain et al.
(2014), it was found that the expression of miR-34 in
the tissues of Adenocarcinoma of the gallbladder, in
comparison with normal tissue, is significantly reduced in
patients, and it is related to the poor prognosis of patients
with Adenocarcinoma [24]. Gallardo et al. (2009), in
their study, identified miR-34 as a new prognostic marker
in patients with non-small-cell lung cancer (NSCLC),
which provides a potential method to estimate the risk of
recurrence of the disease and also is a useful tool to help
decide on treatment [25].

These studies, from the point of view, that the
reduction of miR-34 expression causes cancer progression
and cancer formation, are consistent with the recent study.

miRNAs effectively exist in human body fluids such
as blood, saliva, urine, and breathing air, so they can be
made available by non-invasive methods. Wong et al.
showed the existence of miR-184 in the plasma of 80%
of patients with tongue squamous cell carcinoma [26].
In addition, Liu et al. showed a high level of miR-31 in
the saliva of patients with oral cancer, while the level of
miR-31 in plasma was increased. Furthermore, in the
conducted study, an increase in miR-24 expression was
seen in patients with OSCC compared to healthy people,
and there was a significant statistical difference between
them [27, 28].

Lin et al showed that the level of miR-24 in the plasma
of patients with OSCC is significantly higher than that
of the control group. Likewise, it has been suggested
that the high level of miR-21 and miR-146a in plasma
is a diagnostic sign for OSCC [29]. The expression
level of miR-31 in the saliva of patients with OSCC is
significantly increased in all clinical stages, compared
to the control group [30]. In a recent study, there is an
increase in the expression of miR-24. Giulietti et al.
(2002), who examined the expression level of microRNAs
in the serum of 100 patients with PDAC and 150 healthy
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people, observed that miRNA-200 is also one of these
microRNAs, and finally, the importance of using these
microRNAs as a disease prognosis was confirmed using
data analysis [31].

The research of B. J. Zhang et al. (2002) also
mentioned the oncogenic role of mir-200, and also
this research has suggested that mir-200 leads to cell
stimulation, proliferation, and invasion, and inhibits
programmed cell death, which is consistent with the
present study [32].

In conclusion, in general, the results of our research,
consistent with previous studies, showed that the
expression of miR-24, miR-200 and miR-34 markers in
patients with oral squamous cell carcinoma was different
compared to healthy people, and there is an increase or
decrease in their expression. Therefore, analyzing the
expression level of these markers in the saliva of patients,
which is a good, available, and non-invasive sample, can
be considered as potential biomarkers in the diagnosis of
OSCC, however, additional research is recommended.
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