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Abstract 

Aim: Evaluation of OCT 4 expression in oral squamous cell carcinoma is the goal. 

Materials and methods: The study contained 30 samples of archival tissue blocks, which 

were then divided into 10 each for the Well-differentiated & Moderately differentiated 

squamous cell carcinoma in the Cases (Oral squamous cell cancer) groups and 10 blocks for 

the control normal mucosa. Anti-Oct-4 antibody was used for immunohistochemical staining 

on the sections of Group I and Group II. The cells were counted, and the data were compared 

for significance with a p-value of 0.05 being considered significant. 

Results: When the mean number of positive cells is compared between the control and study 

groups, statistical significance is seen on the correlation of OCT 4 expressions. When the 

average number of positive cells in normal mucosa and moderately differentiated Squamous 

cell carcinoma are compared, a strong statistical significance is seen on the association of 

OCT 4 expressions. 

Conclusion: It appears that OCT 4 is involved in determining the prognosis of oral squamous 

cell carcinoma patients since its quantitative expression rose from normal mucosa to the well-

differentiated variation of the disease, and then to the moderately differentiated variant. 

Key words: Immuno-Markers, OCT 4,Oral Squamous Cell Carcinoma, Prognostic Markers. 

 

Introduction 

Almost 200,000 people each year are killed by oral squamous cell carcinoma (OSCC), the 

sixth most common Head & Neck cancer. 1 Every year, India reports 100,000 incidents. 

Significant incidence was reported from Pakistan, Bangladesh, and Sri Lanka. 2 OSCC is a 

global health problem because of its high mortality and low rate of therapy. OSCC is the third 

most common carcinoma in women and men. 3,4 It accounts for 90%–95% of intraoral 

malignancies. Young people's OSCC has gone from 0.4% to 13%. 6 This viewpoint leads to 

the majority of OSCC cases being either overlooked or detected too late. Widespread 

metastases and limited survival are results of late diagnosis. The five-year survival rate for 
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OSCC is 50%. 8 The Human Papillomavirus, Epstein-Bar virus, and Herpes Simplex Virus-1 

are among the viruses that cause cancer and contribute to OSCC. 9,2 Recurrence and 

complex invasiveness are the primary factors in therapeutic failure and poor prognosis. 10 

 

The prognosis and survival depend significantly on the tumor stage at diagnosis. 11 The 

prognostic factors for clinical, pathological, and biological OSCC are debatable. Twelve 

OSCCs have subpopulations of "tumor-initiating cells" (TIC), malignant stem cells that fuel 

tumor growth, similar to many heterogeneous solid tumors. 13 A growing theory on cancer 

stem cells (CSC) contends that a collection of tumor cells can self-replicate, causing 

carcinogenesis and the return of diseases like head and neck squamous cell tumors. It is 

challenging to identify cancer stem cells due to a lack of trustworthy markers. The POU5F1 

gene encodes 4 Oct-4, a human octamer-binding transcription factor protein. Oct-4 has an 

impact on prognosis, transformation, and carcinogenesis. 8 It is expressed by pluripotent 

embryonic stem cells. Oct-4's role in mammalian development is illustrated by the fact that it 

is downregulated during differentiation. POU transcription factors are DNA-binding proteins 

that activate genes with promoter or enhancer regions that contain cis-acting motifs with the 

octamer motif. Oct-4 is required for the pluripotency and self-renewal of undifferentiated 

embryonic stem (ES) cells. 9,10 Oct-4 can induce the development of inducible pluripotent 

stem cells that resemble embryonic stem cells from human somatic fibroblasts (iPSC). Oct-4 

is overexpressed in cancers like germ cell tumors, breast, cervix, oral, prostate, lung, 

stomach, brain, liver, and ovarian. CSCs are also impacted by Oct-4. The Oct-4 and stem cell 

self-renewal are regulated by POU genes. Oct-4 is only expressed by pluripotent stem cells. It 

is a CSC marker for germ cell tumors. Oct-4 expression is associated with aggressive clinical 

traits like metastasis and disease progression, CSC behavior, and tumorigenic potential. 11-15 

In the current investigation, the immunohistochemistry (IHC) expression of Oct-4 on OSCC 

tissues is assessed to ascertain their function in OSCC prognosis. 

 

MATERIALS AND METHODS 

Study description:  

The present study was carried out by retrieving archived records, Archival tissue blocks of 

histopathologically diagnosed oral squamous cell carcinoma cases and normal oral mucosa 

tissues from the Department of Oral and Maxillofacial Pathology.  

The study included a total of 30 samples of Archival tissue blocks and they are categorized 

into two groups as follows:  

 Group I: Normal mucosa (N=10) – Control group  

 Group II(a) - Well-differentiated squamous cell carcinoma (N=10) 

 Group II(b) - Moderately differentiated squamous cell carcinoma (N=10) 

All of the samples underwent standard hematoxylin and eosin staining in order to 

histologically confirm the diagnosis, followed by immunohistochemistry labeling for the 

OCT 4 marker. Each sample's number of immunopositive cells was counted, and the score 

was based on that. 

 

Methodology  

Serial sections of 4 microns were obtained from the Archival tissue blocks. The sections of 

both groups I and group II were first subjected to routine hematoxylin and eosin stain for 

examination under the microscope to reconfirm the diagnosis histopathologically. Later other 

sections of both Group I and group II were subjected to Immunohistochemical staining using 

anti-Oct-4 antibody.  
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Interpretation: 

The cells showing positivity for Oct-4 were captured on ten usual areas with a minimum of 

100 cells per field. The captured images were displayed, and positivity cells are counted.   

 

Statistical Analysis:  

The collected data was noted in the excel sheet, and statistical analysis was carried out using 

software, Statistical Package for Social Sciences (SPSS) version 21. The normal distribution 

of the number of positive cells was calculated by one-way ANOVA, Independent ‘t’ test, and 

Tukey's post hoc test. 

 

RESULTS 

a) Number of positive cells  

Assessment of the mean number of positive cells between Group I and Group II reveals that 

the mean value of the number of positive cells in group I was 62.11 ± 36.2, and for group II 

the mean value was 94.32± 43.2 and it showed a statistically significant difference between 

group I and group II with a p-value is 0.001. Evaluation of the mean number of positive cells 

in the group - I, II (a), II (b), were 62.11 ± 36.2, 95.69 ±51.2, and 99.36 ±11.2, respectively. 

The statistical analysis revealed that the difference in the mean number of positive cells was 

highly significant in group II (b), followed by group II(a) with a p-value of 0.03. (Table 1)  

b) Pairwise comparisons 

Multiple pair wise comparisons of the mean number of positive cells were made using 

Tukey's post hoc test among three groups. It revealed statistically significant differences 

between group I and group II (b) with a p-value of 0.02. (Table 2) 

 

Table 1: Evaluation of the mean number of positive cells between Group I and Group II 

and subgroups 

Group n Mean (SD) P-value 

Group I 10 62.11 ± 36.2 0.001* 

Group II 20 94.32± 43.2 

Subcategories  

Group I 10 62.11 ± 36.2 0.030* 

Group II(a) 10 95.69 ±51.2 

Group II(b) 10 99.36 ±11.2 

 

Table 2: Multiple pair wise assessments of the mean number of positive cells 

Group n Mean (SD) P-value 

Group I  

Group II(a) 

10 62.11 ± 36.2 0.06 

10 95.69 ±51.2 

Group I 

Group II(b) 

10 62.11 ± 36.2 0.02* 

10 99.36 ±11.2 

Group II(a) 

Group II(b) 

10 95.69 ±51.2 0.65 

10 99.36 ±11.2 

p≤0.05 * 

 

DISCUSSION 

Cancer stem cells from oral cancer have a critical role in tumor growth, metastasis, and the 

resistance to chemotherapy and radiotherapy. The expression of Oct-4 in healthy mucosa and 
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premalignant lesions may be a factor in the malignant transformation of the oral mucosa, 

indicating that Oct-4 is an important marker for early detection and prediction of OSCC. 15-

18 The mean numbers of Oct-4-positive cells in the study group were nearly 30% more than 

those in the control group, indicating that OSCC exhibits higher mean numbers of positive 

cells than normal mucosa. The dramatic difference made it obvious that group II's Oct-4 

expression was more pronounced. This shows that Oct-4 is crucial for determining OSCC's 

prognosis. According to Vijayakumar G et al., observation in 2019, all of the dysplastic cells 

in the superficial epithelium of OSCC were positive for the Oct-4. 15 In 2018, Singh A et al. 

investigated OCT-4 expression in OSSC tissues and connected it to a number of 

clinicopathological variables. 20.6% of the samples between stage I and II and 79.4% of the 

samples between stages III and IV had positive CD133 staining. 11 

 

In contrast to the current study, Motahari P et al. conducted a study in 2015 to describe the 

pathological importance of Oct-4 in oral squamous cell carcinoma (OSCC), epithelial 

dysplasia, and normal mucosa. In 17 cases of normal mucosa, they saw positive epithelium 

staining; in contrast, OSCC and epithelial dysplasia showed much reduced expression. Also, 

they discovered a noteworthy distinction in Oct-4 expression between OSCC and epithelial 

dysplasia. They came to the conclusion that the Oct-4 expression has a smaller function in 

OSCC. 19 

 

The basal layer of group I showed a large amount of the highest mean number of positive 

cells, it was found in the current experiment. Group II's expression was widespread 

throughout the connective tissue due to the detached cells' ability to proliferate there. The 

studies stated above and recent research is related. In 2016, Fu TY et al. looked at the 

expression of Oct-4, SOX2, and NANOG in tumor tissues, normal tissues near tumors, and 

normal oral tissues. Only the cell nucleus expressed oct-4, they discovered. 16 In 2018, 

Gliagias V et al. evaluated 31 articles for a meta-analysis on Oct-4 in Oral Squamous Cell 

Carcinoma. They proposed a link between increased OCT4 expression and a poor overall 

survival outlook in OSCC patients. 20 The current study showed that Oct-4 is expressed in 

the nucleus in a larger ratio for the moderately differentiated OSCC than the normal mucosa, 

in agreement with the previous studies. 

 

CONCLUSION 

The findings of the current study indicate that oral squamous cell carcinomas had 

significantly higher OCT 4 expression when they were well to moderately differentiated. 

Based on its expression, OCT 4 contribute to the evaluation of the rate of malignant 

transformation. Moreover, they might serve as a prognostic indicator when assessing the 

prognosis of squamous cell carcinoma. The results of this study are recommended to be 

confirmed by more research. 
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