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Abstract

Introduction: Cancer is one of the most important causes of mortality in the world. So, in this study the changes
of expressing miR-205 and CEA in oral cancer in peripheral blood were examined for early detection and better
treatment. Methods: In this study, we selected the number of 30 patient people and 30 healthy people. We
measured their blood miR-205 and CEA using Real-Time PCR technique and evaluated the relationship between
the expression of these biomarkers with tumor staging and cancer progression. Findings: there is no a significant
difference in mean age by comparing these two groups using t-test. The CEA mRNA biomarker was positive in 24
out of 30 people of the patient people group and was positive in 4 out of 30 people of the healthy people group.
Statistical comparison represented a statistically significant difference between the two groups (P-value <0.001).
The miR-205 biomarker was positive in 9 out of 30 people of the patient people group and was positive in 22
out of 30 people of the healthy people group. Statistical comparison represented a statistically significant difference
the two groups (P-value <0.001). Conclusion: In general, the research result can be considered as a screening
test for early detection of the disease in the early stages. It is recommended to conduct more extensive studies
with larger sample sizes to further proof of the research results.
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Introduction

Oral squamous cell carcinoma (OSCC) involves
95% of all oral cancers. Also, OSCC is the sixth most
common malignancy in the world and responsible for 3%
of all cancers, and is one of the ten most common causes
of mortality in the world [1].

Generally, Oral cancer is spread through the lymphatic
system (metastasis) and the cervical lymph nodes are often
the closest place of their involvement [2].

Head and neck squamous cell carcinoma (HNSCC)
involves a heterogeneous group of malignancies that
include the oral cavity, nasal cavity, paranasal sinuses,
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pharynx, larynx, and salivary glands. In spite of recent
advances in diagnosis and treatment methods, less than
50% of patients with OSCC survive for 5 years [3-4].
Most oral cancers are diagnosed in advanced stages.
Indeed, these lesions are discovered when they cause
to emerge the clinical symptoms manifestations due to
high progression, this leads to poor oral cancer prognosis
in most parts of the world [5]. In general, this cancer
accounts for 5% of all cancers in men and 2% in women.
It has been recorded that some carcinogens increasing
the riske of this cancer in old ages, including smoking,
alcohol and tobacco, increase the DNA damage as well
as viruses and other microbial agents and their effects on
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the oral mucosa [6].

Biomarkers are biomolecules that are found in blood
or other body fluids or tissues, representing a sign of a
normal or abnormal process and/or a specific situation
or disease [7-8]. Examining several biomarkers together
can provide with medical staff more accurate and reliable
results to diagnose the cancers [9].

MicroRNAs are a large subgroup of non-coding RNAs
of 18-25 nucleotides. Interacting microRNAs with target
genes characterizes their role in growth, planed death,
cellular differentiation and proliferation, and confirms
the direct function of microRNAs in cancer [10]. These
molecules control the gene expression after transcription
by inhibiting translation of mRNA or inducing its
degradation [11-13]. Increasing or decreasing changes
in the expression of some microRNAs, which lead to the
cancer process, influence cell growth by interfering with
cell cycle regulators [14-15]. The amount of miR-205 is
decreased in breast tumor tissues, which is consistent with
previous reports. Above all, Inappropriate expression of
miR-205 increases significantly apoptosis and independent
growth of breast cancer cells [16]. Carcinoembryonic
antigen plays a role in cell adhesion and is usually
synthesized during embryonic development and is stopped
shortly before birth. Increasing the serum levels of CEA
provide prognostic information about the course of the
disease [17]. CEA plays an important role not only in
the diagnosis but in helping to determine the stage of
cancer, follow-up treatment and determine the cancer
prognosis [18].

Materials and Methods

The number of 30 patients referred to Cancer Institute
of Tehran University of Medical Sciences were selected
based on physical examinations and diagnosis of OSCC
by a medical specialist before carrying out any treatment.
The number of 30 healthy people participated in the study
as control group after voluntary examination and filling
out a consent form. The samples of patient and healthy
people included peripheral blood. People were considered
in the same groups in terms of afe factor with minimum
age of 22 years and maximum age of 77 years.

Then, 2 ml of peripheral blood was taken through
a standard blood syringe in glass test tubes. And it
immediately went into RNA extraction.

RNA extraction was carried out using RNA Blood
Mini Kit (giagen Cat n0.52304).

Viva 2-steps RT-PCR Kit (Cat no.RTPL12) was used
to create the cDNA. Real-Time RT-PCR was used to
examine the CEA gene using CinnaGreen qPCR Mix,
2X (Cat No.MM2041) (Table 1). The 18srRNA reference
gene was used for the CEA mRNA biomarker. Primers F
and R for CEA were GTGCCCCCTAGCAGTACCG and
GACGTGCCCCTACAAGTTGG, respectively.

Also, ZIST ROYESH kit was used for making cDNA
and performing real-time RT-PCR and was carried out
with Rotor-Gene —QIAGEN instrument. The reaction
temperatures and times were adjusted according to the kit
instruction. After completing of each reaction, the results

were interpreted based on the amplification and melting
peak curves.

Results

As abovementioned, the studied population was
consisted of 30 healthy people and 30 patient with OSCC.
These two groups were matched in terms of age variables.
The groups were compared by means of t-test in terms of
mean age and there was not a significant difference in
terms of mean age; so it can be concluded that age factor
is not a problem in the studied groups (Table 2).

Analyzing the Expression of the Studied Biomarkers

The CEA mRNA biomarker was positive in 24 out of
30 patients, representing a sensitivity of 80%. The rate of
this biomarker was 4 out of 30 people in the healthy group
(Figure 1). Statistical comparison was performed on the
rate of being positive of this biomarker in patient people
and healthy people groups by Two-sample binomial test,
representing a statistically significant difference between
these two groups (P-value <0.001).

The miR-205 biomarker was positive in 9 out of 30
people in patient people group. The rate of this biomarker
was 22 out of 30 people in the healthy people group
(Figure 1). Statistical comparison was performed on the
rate of being positive of this biomarker in patient people
and healthy people groups by Two-sample binomial test,
representing a statistically significant difference between
these two groups (P-value <0.001).

Table 1. Tempretuare Condition of Real-time —PCR
Reaction

Cycles Duration of cycles Temperature
1 15 min 95°C
35-40 15-30 seconds 95°C
60 seconds 55-60 °C
1 Melting Analysis 55-95°C
100/00%
BO/00%

80/00% 73/30%
60/00%

40/00% 0%

20/00% 13.5% .

CEA mR-205

W petient group W healthy group

Figure 1. The Level of Experssion of CEA-mRNA and
miR-205 in Peripheral Blood from Patient with OSCC
and Healthy People.
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Table 2. The Comparison of Mean Age. The Comparison of Mean Age in Patients with OSCC and Healthy People

Using t-test

Age (years)
Main group The age range mean Standard deviation (SD)
Patient (30 people) 70-26 25/46 22/1
Healthy (30 people) 70-25 84/47 12/12

SD=standard deviation

P-value=0.442

=

CEA miR-205

petient group /22 -1/26

Fold change of gene
experesion

W U i e i R i

=

m healthy group 1 1

petient group W healthy group

Figure 2. The Difference between miR-205 and CEA
Genes in the Case and the Control

Calculating the difference of expression level of
biomarkers in two research groups

We used AA Ct method for this purpose. The AA Ct
values for miR-205 and CEAmRNA biomarkers were
0.34 and 1.15, respectively.

Then, we used the 222t formula. Therefore, if
obtained AA Ct for the miR-205 biomarker put in this
formula, the number of primary copies of this biomarker
in healthy people is 1.26 times that of patients with cancer.
And if we put the obtained AA Ct for the CEA mRNA
biomarke in this formula, the number of primary copies
of this biomarker in patients is 2.22 times that of healthy
people (Figure 2).

Discussion

Oral cancer accounts for about 4% of all body
malignancies, and squamous cell carcinoma involves
more than 90% of oral cavity cancers. This cancer
has a high degree of local invasion and metastasis and
enhances the mortality of patients [19].

OSCC accounts for 90% of all oral cancers. Also, it
is the sixth most common malignancy in the world and
responsible for 3% of all cancers, and is one of the ten
most common causes of mortality in the world. In spite of
advances in the field of surgery and radiotherapy to treat
this malignancy, 5-year survival rate for this disease has
not increased significantly. If the malignancy is detected
in early stages, the survival rate is between 60-80% [1].

Hence, identifying and applying the molecular
markers in the early detection of OSCC can help prevent
and treat this cancer. Today, cancer cells can be detected
in specific tissues by evaluating the expression of mRNA
biomarkers. These biomarkers can be obtained from
cancerous cells in the peripheral blood [20].

Almost during three to four decades, changes in the
protein making of tumor suppressor genes or oncogenes
have been considered as the major factor of tumor growth.
However, the recent discovery of thousands of genes,
which transcribe non-coding RNAs (including miRNAs),
indicate that cancer biology is even more complex than
initial expectations. Several levels of regulator molecules
(e.g., mRNA, miRNA and protein) are involved in the
development and maintenance of cancer phenotypes
[21-22].

The usage of quantitative Real-time PCR is increasing
in many diagnostic and molecular laboratories and is a
good alternative to conventional PCR [23-24].

Vizcarra used Radioimmunoassay (RIA) in his studies
and worked on TPA, CA15.3 and CEA. Also, he observed
increasing these markers in patients. According to the
Radioimmunoassay (RIA) method is less sensitive than
Real-Time PCR, so Real-time PCR-based studies can
characterize CEA as an appropriate molecular marker for
early detection of breast cancer [25].

In a similar study, Adams et al. compared the tissue
and serum VEGF. In this study, there was a significant
relationship between the VEGF levels of all cancer groups
(localized and metastatic) [26]. In the conducted study,
there was a significant relationship between cancer and
healthy groups.

In a study, Zhu G et al. examined the expression of
CK19-mRNA and CEA-mRNA in the peripheral blood
of NSLC patients and it was found that the positive
expression rates for CK19-mRNA and CEA-mRNA were
57%, 40%, respectively, and was 43% for both. They
have concluded that CK19-mRNA and CEA-mRAN are
appropriate markers for dignosis of micro-metastasis [27].
In the present study, there was a significant difference
between the CEA mRNA and miR-205 markers in the
healthy and cancer groups.

Torio and colleagues used a miRNA microarray in order
to evaluate the miRNA expression from the specifications
of 10 normal and 76 neoplastic breast tissues. They found
that miR-10b, miR125b and miR-145 were reduced in
breast cancer while miR-21 and miR-155 were increased
in. Based on the microarray expression experiments, they
found that miR-155 was highly expressed in BC while
miR-145, miR-335, miR-10b, miR-125a and miR-205
were reduced [28].

In a study by Liu Jingjing et al. using Real-Time PCR
(RT-PCR), two biomarkers miR-205 and miR-155 were
investigated in the serum of 30 participants with breast
cancer and 10 healthy people. The results indicated that
miR-205 was reduced (downregulate) in serum of patients
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with breast cancer (BC), while miR-155 was increased
(upregulate). This results are consistent with the results
of the current study on miR-205 [29].
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