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Introduction
After heart disease, cancer is the most 
common cause of death in the world, and 
unfortunately, the number of patients with 
malignant lesions is growing. This may 
be due to the development of detection 
methods, increasing life expectancy, and 
most importantly progresses in industries, 
technology, machine life, smoking, drugs 
and chemicals side effects and environmental 
pollution. Nowadays, head and neck cancer 
is the world’s fifth most common cancer and 
it is more common in the Middle East.

Nearly, 485,000 new cases of oral cancer 
are diagnosed annually and more than 
260,000 deaths due to this disease have been 
reported.[1] Close to 94% of oral cancers 
are in squamous cell carcinoma  (SCC).[2] 
The global map of the prevalence of oral 
cancer is between 20 and 36.3 per 100,000 
population.[3] The older, more likely to 
engage the oral floor and will be even 
worse to be pro‑diagnosed.[4] According to 
most sources, the prevalence of cancer in 
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Abstract
Background: Tongue cancer is the most common malignancy of the mouth. In recent 
decades, reported tongue cancer incidence and mortality rates have increased all over the 
world while survival has not improved that sometimes is related to mutation, especially in gene 
P53  (such R249, R248 mutations). Hence, this study aimed to identification of R249 mutation in 
P53 gene of tumor tissue in tongue cancer. Methods: In a cross‑sectional study, 48  patients with 
squamous cell carcinoma (SCC) of tongue were selected, and mutation of R249 was investigated in 
sample of tumors. In addition, demographic data and medical history of patients were determined 
and registered in a collected data form. Finally added data were entered to computer and analyzed 
by SPSS software. Results: Polymerase‑chain reaction test done on tissue samples from cancer 
patients showed that in a studied sample of 48 patients, 4 of them (8.3%) had R249 mutation. After 
selecting the codon 249 as a hotspot in oral cancer, forward and reverse primers for amplification of 
exon 7 were obtained from the articles. Conclusions: Considering the findings of our study, R249 
mutation in P53 gene in patients with SCC is relatively high. Age and alcohol consumption were 
factors affecting incidence of the mutation. It is necessary to take an early treatment with a single 
lesion of tongue to prevent severe disease and prevent disease in patient’s family with screening test 
and prevent cancer in future with gene therapy.
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men is higher than women’s tongue. Other 
studies have shown that genetic mutations 
play a major role in the incidence of 
cancers of the mouth, especially the tongue 
SCC and in this regard, P53 gene mutation 
is more important. Carcinogens include 
genetic and environmental factors that 
are causing cancer cells by damaging and 
malfunction of the genome. Meanwhile, 
proto‑oncogene genes alternations make 
cells out‑of‑control. The inhibiting activity 
of tumor suppressor genes, such as P53, 
leads to the removal of the natural growth, 
and tumor cells are formed and that would 
end up with the progress of this process that 
become tumor metastasis and cancer.[5] P53 
protein by interrupting G1 phase of the cell 
cycle gives the opportunity to DNA repair 
factor to repair damaged DNA. However, if 
DNA damage is not repaired, these proteins 
accelerate the process of apoptosis and cell 
death. These proteins inhibit angiogenesis 
in tumor cells and prevent uncontrolled 
growth of cells. Certainly, P53 gene 
mutations and defects in the P53 protein 
cause cancer.[6‑8] P53 gene is located on 
the short arm of the chromosome 17 and This is an open access journal, and articles are distributed 
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comprised 11 exons 10 introns. Exon 1 and a large part of 
exon 11 in P53 gene do not code in the mRNA, however, 
the hotspot region gene located on exons 8–5 and more than 
90% of the mutations are happened on this region.[9-11] So 
far, several studies in different parts of the world in relation 
to the importance and the vital role of P53 gene mutations 
in development of different cancers have been done, and 
a wide range of frequency of these mutations  (from zero 
to 70% of patients) is seen and that reflects the diversity, 
abundance, and the role of these gene mutations in causing 
the disease in different ethnic groups and populations, but 
several studies have been conducted on the expression of 
this gene in tongue cancer.[12] According to the statistics, 
during the last 10  years, the number of people who were 
suffering from tongue cancer and referred to the health 
centers and hospitals for treatment in the Isfahan province 
in Iran has increased.

The study of gene expression in a family practically has 
the property to help early diagnosis of tongue cancer 
along with other risk factors. Hence, it is necessary that 
the patients’ family be informed about health risk of gene 
P53 and take an early and appropriate treatment with a 
single lesion (preventive property). In the near future, gene 
therapy will be used  (preventive therapy) and it also will 
improve the prognosis of the patients  (3th  level preventive 
medicine). This gene is effective in over  50% of all 
malignancies in the body and mutations. In addition, the 
gene increases the risk of other synchronous malignancies. 
However, due to what mentioned and given that the study 
of P53 gene mutations in squamous cell tongues cancer has 
not been done in Iran so far, this study was carried out to 
identify mutation R249 in P53 gene in patients with tongue 
SCC.

Methods
This study is a cross‑sectional study which was done 
between 2014 and 2015 at 2 big and overcrowded centers 
in Isfahan, Iran: Al‑Zahra and Kashani hospitals. The study 
population consisted of patients with tongue SCC, and they 
were hospitalized or had surgery in the mentioned centers. 
Included criteria were SCC definitive diagnosis of tongue 
cancer, the availability of patient records, and pathology 
specimens of patients. An excluded criterion was the 
impossibility of identifying the R249 mutation of the P53 
gene in samples for different reasons.

The sampling method for collection data was through 
census of patients who were treated and enrolled during 
the last 5  years between 2014 and 2015 in mentioned 
centers in Iran. The procedure was that after the acceptance 
of the proposal and coordination, initially, demographic 
data of patients with tongue SCC; who were hospitalized 
in teaching centers, were reviewed, and were reported 
in special form for the study purpose. To study gene 
mutations, R249 in P53, blocks belonging to these patients 
in the hospital pathology laboratory were examined, and 

positive cases were analyzed by RFLP polymerase‑chain 
reaction (PCR) to determine R249 mutations in the gene.

After optimization of the concentration of MgCl2 and fusing 
temperature, PCR of all samples were performed, and the 
PCR product was seen as a dark band on agarose gel 2%, 
respectively. The data were collected and analyzed by SPSS 
version  23 (Merck, Germany), and statistical tests were 
done by t‑student, Mann–Whitney, and Chi‑square test.

Results
In this study, 48  patients who were diagnosed with 
tongue SCC were admitted between 2014 and 2015 at 
the Al‑Zahra and Kashani hospitals. The average age of 
these patients was 60.3  ±  9.2  years with a range between 
32 and 82  years old. 31of patients  (66.4%) were male 
and 17  patients  (43.5%) were female. Demographic data 
are shown in the in two groups. More than two‑thirds of 
patients (72.9%) were 50 years old and older and 66.4% of 
them were male. Other risk factors of cancer of the tongue, 
52.1% of patients had a history of smoking, 6.3% had a 
history of alcohol, and 18.8% had underlying diseases such 
as hypertension, diabetes, hypothyroidism, and systemic 
lupus erythematosus.

Study of cancer patients based on the stage of disease 
showed that 4  patients  (3.8%) were in Stage I, 
22  patients  (45.8%) were in Stage II, 19  patients  (39.6%) 
were in Stage III, and 3  patients  (6.3%) were in Stage IV. 
For the cell differentiation, 34  patients  (70.8%) were with 
well differentiated, 11 cases (22.9%) held the distinction of 
average, and three patients  (6.3%) has had differentiation. 
In addition, 12 patients (25%) had lymph node metastasis.

PCR test done on tissue samples of patients showed that in 
the 48 studied samples, 4 cases (8.3%) had R249 mutation. 
After selection, the codon 249 as a hotspot in oral cancer, 
forward and reverse primers for amplification of exon 7 
were obtained from the articles. The junction of the primers 
in exon 7 and codon 249 is shown in Figure 1.

In Figures 2 and 3, PCR results of various examples can be 
seen on agarose gel.

Mutation is shown based on the demographic characteristics 
of the patients in this study. According to the results, 
patients who had R249 mutation had higher mean age. The 
percentage of people over  50‑year‑old in the group with 
the mutation was higher than that in the control group. 
In addition, the frequency of alcohol consumption was 
significantly higher in the group with the mutation. Finally, 
among other variables, the degree of cell differentiation in 
patients with mutation was significantly more favorable.

Discussion
Despite progress made in recent decades in cancer treatment, 
5‑year‑survival of patients with this type of cancer still has 
remained unattainable. The studies show that at least 75% of 
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patients with tongue cancer have two risk factors of cigarette 
and tobacco smoking along with p53 gene mutation which 
usually takes place in the region of R249. Based on the 
results of our study, 4 cases (3/8%) in 48 samples of tongue 
cancer, contained R249 mutation in the p53 gene compare 
with other mutations which did not contain R249. R249 is 
relatively high prevalence, and it can be one of the mutations 
that need to be taken into account confounding factors in the 
incidence of cancer of the tongue.

In this study, 48  patients with tongue SCC were studied, 
and the average age of these patients in study was 
60.3 ± 9.2 years and 72.9% of them were male. According 

to most sources, the prevalence of tongue cancer in men 
is about the 1.5–2.4  times higher than that in women. In 
the study which was done by Delavarian in Mashhad, 
Iran, SCC was the most common malignancy in the 
mouth  (73%). The ratio of male‑to‑female was 1–0.9, and 
the average age was 53.52 ± 17.66 years.[7] In another study 
in 2007 on 306 patients with oral cancers in Gilan province 
in Iran, the ratio of men to women was 1.55–1, and the 
average age of patients was 57.7  ±  15.65  years. The most 
common malignancies in cancer tongue patients were 
SCC with a frequency of 67%.[8] In a study conducted by 
Razmpa et al., different in two sexes was not significant.[9]

The results of studies conducted in America in 2011 show 
that over the past decade, the incidence and prevalence of 
SCC in both males and females has been raising between 
3 and 5  years, and the survival rate of patients has been 
reduced with age and stage of disease, but it has not been 
significantly associated with patient gender.[5,6] In some 
studies, such famous Tze‑Kiong Er and et  al.’s study 68% 
of patients with tongue SCC had P53 mutation such R249, 
R248, and R247,…. The rate of R249 mutation was 0.02% 
in their study.[13]

According to the results of our study, PCR test showed 
4  cases  (8.3%) of the 48 studied samples were had R249 
mutation. Previous studies have shown that genetic 
mutations play a major role in the incidence of cancers of the 
mouth, especially the tongue SCC.[14] So far, several studies 
in different parts of the world in relation to the importance 
and the vital role of P53 gene mutations in development 
of different kind of cancers have been done, and a wide 
range of frequency of these mutations (from 0% to 70% of 
patients) has been seen. These results reflect the diversity, 
abundance, and the role of these gene mutations in causing 
the disease in different ethnic groups and populations, and 
several studies have been conducted on the expression of 
P53 gene in tongue cancer.[15‑18]

Based on the results of this study, 52.1% of patients had 
a history of smoking and 3.6% had alcohol consumption. 
Other studies have also mentioned that smoking and 
alcohol consumption are two important risk factors in the 
development of tongue cancer. In Iran, because of religious 
beliefs, alcohol consumption is not popular. However, the 
prevalence of alcohol consumption in patients who had 
R249 mutations in the P53 gene was significantly higher 
than that of society.[19]

On the other hand, based on the results of our study, 
samples with P53 gene mutations were in the region 
of R249 and they had more favorable degree of 
differentiation. Considering the findings of our study, R249 
mutation in P53 gene in patients with SCC is relatively 
high. Age and alcohol consumption were the factors 
affecting the incidence of this mutation. Further studies are 
recommended. However, for prevention of tongue cancer 
and sever disease, it is important to start an early treatment 

Figure 1: Junction of the primers in exon 7, codon 249

Figure 3: Results of polymerase-chain reaction product digestion on 
AGAROSE gel

Figure 2: Polymerase-chain reaction product result are shown in AGAROSE 
2% gel
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with a single lesion of tongue to detect P53 gene[20] and 
also perform screening test on patient’s family for early 
diagnosis and prevent cancer in future with gene therapy.
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