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Abstract: Octamer-binding protein-4 (OCT4) is an embryonic stem cell marker essential for the maintenance 

of embryonic stem cell (ESC) pluripotency and was believed to be crucial for progression of various human 

malignances (Jerabek et al., 2014). However, for the best of our knowledge comprehensive investigation of the 

role of OCT4 in oral epithelial dysplasia (OED) has not been carried out. That is why; it seemed interesting to 

study expression of OCT4 in different grades of OED, to point out new marker that could be used for early 

detection of molecular changes prior to malignant transformation. A total of 84 adult male albino rats were 

selected.  Our results showed a highly significant difference in area percentage of OCT4immunoexpression 

among the different experimental groups after 6 and 9 weeks of experiment. We have concluded the possible 

role of OCT4 in early molecular events of tumorigenesis. Therefore, it may represent a promising early 

biomarker for carcinogenesis. In addition, the prognostic value of OCT4 in prediction of prognosis in OED was 

elucidated in the current work.  
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I. Introduction 
Oral squamous cell carcinoma (OSCC) accounts for about 90% of all oral cancers. Generally, the 

mortality rate of oral cancer has increased seven times in the last 50 years in-spite of millions worth research 

going on globally (Yu et al., 2016). Despite several improvements in therapy routines of this disease, 

unfortunately, only 50% of OSCC cases have shown 5-year survival rate (Ribeiro et al., 2016). This could be 

attributed to the detection of OSCC at late stages when the cancer has advanced and finally resulted in poor 

prognosis and survival. Therefore, early disease detection was imperative as it could result in more effective 

treatment with greater results (Warnakulasuriya et al., 2008). 

Although, OSCC might arise de novo in clinically normal mucosa, it was mostly preceded by oral 

potentially malignant disorders (OPMD). Most of these lesions were diagnosed histopathologically as epithelial 

dysplasia (Kujan et al., 2016). OED is a histopathological diagnosis made for clinical mucosal lesions which 

have shown a rate of progression to OSCC, reportedly ranging from 1% to 36% (Kujan et al., 2016). In medical 

terminology, the word dysplasia means an abnormality in development, however histomorphologically, it 

expresses cellular and structural changes in the epithelium (Sadiq et al. 2015). 

In the last decade, several studies have been conducted to develop biomarkers for identification of 

dysplasia and prediction of its malignant potential (Pitiyage et al., 2009). Molecular biological markers have 

been suggested to be of value in the early detection of mucosal changes, diagnosis and prognostic evaluation of 

OED. These markers would refine our ability in predicting the biologic course of oral cancer and distinguishing 

individuals at low and/or high risk of oral cancer development (Shah &Kaur, 2014).  

In the past few years, many studies shed the light on OCT4. It is an embryonic stem cell marker 

essential for the maintenance of ESCpluripotency and was believed to be crucial for progression of various 

human malignances (Jerabek et al., 2014). However, for the best of our knowledge, in English retratures 

comprehensive investigation of the role of OCT4 in OED has not been carried out. That is why; it seemed 

interesting to study expression of OCT4 in different grades of OED, as this would enhance to our knowledge 

about the molecular changes that would take place in OED, prior to frank malignant transformation. 
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II. Material And Methods 
1.A total of 84 adult male albino rats, maintained in the animal house as an inbred colony (obtained from the 

Faculty of Medicine, Cairo University, Egypt) were used in this study. Rats with an age range of 3 to 4 months 

and those with a weight range of 130 to200 gm were selected for carrying out this experiment  

Study Design: An experimental study  

Study Location: Animal house of the Faculty of Medicine, Cairo University, Egypt  

Sample size: 84 adult male albino rats  

Sample size calculation: A total sample size of 66 rats (22 in each of the 3 groups) will be sufficient to detect a 

0.52 effect size with a power of 80% and 5% significant level. The number is increased to a total of 84 to allow 

for the use of non-parametric test. The sample is further increased to 84 (28 in each of the 3 groups) to allow for 

about 25% losses. The sample size was calculated using G*power program (University of Dusseldorf, 

Dusseldorf, Germany).  

 

Subjects & selection method:  

• Numbers from 1 to 84 were written on folded papers that were placed in opaque sealed envelopes.  

• Matching of threats with the numbers was done blindly through the technician in charge at the animal house.  

• Each rat was attached to its number till the end, then the numbers were opened and threats were allocated in 

their groups according to the program's recommendations  

Rats were divided into two groups as following: 

Group A: Control group.  

Group B: Experimental group 

The control group comprised 28 rats, which didn’t receive any induction of carcinogenesis. On the other hand, 

the experimental group comprised 56 rats  were anesthetized by ketamine 80-100 mg/kg intraperitonealy (IP) 

and xylazine 10-12.5 mg/kg (IP). The buccal mucosa was painted once with a number 3 camel hairbrushes 

according to The INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE GUIDLINES(IACUC 

guidelines 2014). Then, the rats had their buccal mucosa painted (topically) with DMBA and formaldehyde, 

0.5% DMBA in acetone 3 days/week, and after 9 days 10% formaldehyde/water was used side by side with 

DMBA throughout the study period (6 and 9 weeks).  

Inclusion criteria:  
1. Adult rats  

2. White colored rats  

3. Male rats  

4. Rats with weight from 130 to200 gm 

5. Healthy rats  

 

Exclusion criteria:  

1. Female rats  

2. Rats with oral or systemic disorders  

1. Experimental animals  

A total of 84 adult male Albino Rats, maintained in the Animal House as an inbred colony. They were obtained 

from the Faculty of Medicine, Cairo University. Rats with an age range of 3 to 4 months, and a weight range of 

100 to 200 mg were selected for carrying out the experiment. 

2. Positive control specimens 
Three specime 

 

ns of seminoma (a germ cell tumor of the testicle) were obtained from National Center Institute, Cairo 

University, to be used as positive control specimens for IHC expression of OCT4 antibody as reported by Chen 

et al. (2009). 

3. Anti-OCT4 antibody  

Anti-OCT4 mouse monoclonal antibody ready to use was purchased from Dako Company*  

4. Universal Kit  
The immunodetection kit: Mouse and Rabbit Specific HRP/DAB (ABC) detection immunohistochemical kit 

(ab64264), which comprised the following reagents and materials:  

1. Peroxidase block  

2. Serum block (5% normal goat serum)  

3. Biotinylated secondary antibody  

4. Horseradish peroxidase streptavidin reagent  

5. Peroxidase substrate  

6. Tri buffer saline (TBS)  
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7. DAB chromogen 

5. Drugs:  
For induction of epithelial dysplasia two drugs were used:  

A. DMBA:  
The full name is 7,12-dimethylbenz[a]anthracene is a carcinogenic agent (an initiator). It was purchased from 

Sigma Chemical Company*, USA  

B. 10% Formaldehyde  
It is the promoter was purchased from Horizon Chemical Company** 

 Procedure: 
1-Rats were anesthetized intraperitoneally using ketamine 75-100 mg/kg combined with 10 mg/kg xylazine 

(Wellington et al., (2013).  

2- 0.5% DMBA in acetone was painted on the right buccal mucosa every alternate day. 

3- The rats were placed in cages without food and water for one hour to allow the drug to stay in direct contact 

with the buccal mucosa as long as possible.  

4- Then after 2 weeks, 10 % formaldehyde was used side by side with DMBA every alternate day throughout 

the study period till the time of euthanize. 

 

 Animal Euthanasia  

The rats were euthanized by an overdose of barbiturate anesthetic solution intraperitoneal (100 mg/kg) 

according to the Research Animal Guidelines of Euthanasia University of Minnesota (2009). Half No. of 

each group was euthanized after 6 and 9 weeks, respectively (Kasem et al., 2014). 

 Tissue processing: 

Cheek was immediately dissected and fixed in 10% buffered formalin for 24 hours, dehydrated in ascending 

grades of ethyl alcohol, cleared in xylene and embedded in paraffin. Sections of 5 microns thickness were cut 

from paraffin blocks and mounted on glass slides for Hematoxylin and Eosin (H&E) staining and subsequent 

examination under the ordinary light microscope for detection of dysplastic changes and identify low and high 

risk groups according to Kujan et al. (2006).  

Their scheme was based on the same architectural and cytological criteria reported by the WHO classification 

(2005). They graded the lesions into either, low risk dysplasia or high risk dysplasia based on scoring the 

features. All the specimens were examined by two pathologists to avoid bias. 

___________________ 

* Dako, Life Trade – Egypt 9, Al-Obour Bldgs. Salah Salem Rd. Heliopolis Cairo. 
*Sigma-Aldrich-PO Box 14508-St. Louis, MO 63178-USA. Phone:1-800-325-3010-Fax: 1-800-325-5052-

Email: DeuExport@sial.com  

**Horizon Chemical for special chemicals Company-10 repeated- MostafalotfyManfalotyst- Stanly, 

Alexandria, Egypt-http://www.horizon-chemical.com eg1064108994.trustpass.alibaba.com 

 

Statistical Analysis  

Data from the three groups were collected, tabulated and statistically analyzed and illustrated in tables and 

figures. The data were summarized as means and standard deviations. Collected data were analyzed using a 

SPSS statistical package*. One way ANOVA followed by pair-wise Tukey’s post-hoc tests were performed to 

detect significance between groups. The P values were considered as follows:  

• P value ≥ 0.05, not significant. • P value ≤ 0.05, significant. • P value ≤ 0.001, highly significant 

 

III. Results 
I. Clinical Findings:  

The only change detected in the experimental rats at 6th week interval was the development of 

yellowish white plaques on the buccal mucosae of about 40% of them (Fig. 1). On the other hand, at 9
th

week 

interval, 8 out of 26 experimental rats developed swellings in their buccal mucosae (Fig. 2). Wrinkled yellowish 

white plaques were also observed in about 35% of rats (9/26). About 12% of the rats showed extension of the 

changes to their eyes on the same side of DMBA painting. In spite of all these alterations, the remaining 

experimental rats didn’t show obvious changes. None of the experimental rats showed severe weakness or loss 

of appetite throughout the experiment. The death rate was inconsiderable, where only 3 rats died, one before 

6
th

week interval and 2 after it. 
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Fig. (1): A photograph showing yellowish white plaque at the buccal mucosa of an experimental rat at 6
th

week 

interval 

 

 

Fig. (2): A photograph showing a swelling in the baccul mucosa of an experimental rat at 9
th

week interval 

 

II. Histopathological Findings:  

A. Control group  
Examination of H&E stained sections of control group showed normal histologic appearance of the buccal 

mucosa of experimental animals. Keratinized stratified squamous epithelium with 6-8 cell layers thickness was 

detected. Basal cell layer, prickle cell layers as well as granular cell layers were identified. The underlying 

connective tissue showed collagen fibers and blood vessels (Figs 3-4). 

 
Fig (3): A photomicrograph of normal buccal mucosa of a rat in the control group revealing normal keratinized 

stratified squamous epithelium overlying normal connective tissue (H&E x200). 
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Fig (4): High magnification of previous photomicrograph revealing 6-8 layers of normal keratinized stratified 

squamous epithelium overlying normal connective tissue (H&E x400). 

B.Experimental Groups  

About 80% of specimens obtained from sacrificed rats at the 6 week interval showed less than 4 

architectural changes and less than 5 cytological changes. That’s why, they were considered as low risk group. 6 

specimens were excluded as they didn’t show any obvious epithelial changes. On the other hand, about 77% of 

the specimens obtained at the 9 week interval showed about 4 or more than architectural changes and 5 

cytological changes. So they were considered as high risk group. The remaining of the specimens was included 

in the low risk group. Accordingly, the low risk group comprised 27 cases, whereas the high risk group 

comprised 20 cases.  

 

 Low risk OED group  

100% of the cases comprising the Low risk OED group showed hyperplastic epithelium with elongated 

reteridges. Clubbing and acanthosis were also seen in most of the cases. The main architectural changes 

observed in this group were consistingof loss of basal cell polarity, drop shaped rete ridges and increased 

number of mitotic figures in basal and parabasal cell layers of the epithelium. Moreover, many cytological 

changes were detected in the examined cases, and were localized to the basal and parabasal cell layers. These 

dysplastic criteria included cellular and nuclear pleomorphism, karyomegaly, prominent nucleoli, 

hyperchromatism and few abnormal mitotic figures (Figs.5-7). 

 
Fig (5): Photomicrograph of low risk OED group showing numerous clubbing of the rete ridges and basal 

hyperplasia (H&E, x200). 
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Fig (6): Photomicrograph of low risk OED group showing numerous clubbing of the rete ridges and basal 

hyperplasia (H&E, x200). 

 
Fig (7): Higher magnification of the previous case showing prominent nucleoli (black arrow), and 

hyperchromatism (yellow arrows) (H&E, x400) 

 

 High risk OED group 
H&E stained sections of high risk OED group revealed epithelial hyperplasia and elongated retepegs in all the 

examined cases. Thickness of epithelium was dramatically increased, exceeding 20 cell layers. Regarding the 
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architectural changes, many of them were observed such as irregular epithelial stratification, abnormally 

superficial mitoses, cell nest and keratin pearls formation within reteridges. In addition, similar to low risk OED 

group, loss of polarity of basal cells, drop shaped reteridges and increased number of mitotic figures were also 

seen in almost all the cases. Unlike low risk OED group, numerous cytological changes were observed 

throughout the epithelium or at least extending beyond 1/2 of the epithelial thickening. Among these epithelial 

alterations, cellular and nuclear pleomorphism, karyomegaly, prominent nucleoli, hyperchromatism, increased 

nuclear/cytoplasmic ration and many abnormal mitotic figures were easily detected (Figs.8-11). 

 

 
Fig (8): Photomicrograph of high risk group showing acanthosis epithelium exceeding 20 layers. Note, clubbing 

of rete ridges (H&E, x200). 

 

 
Fig (9): High magnification of previous photomicrograph revealing cellular and nuclear pleomorphism: mitotic 

figure (black arrow), prominent nucleoli (blue arrow) and hyperchromatism (yellow arrow) are also seen (H&E 

x400). 
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Fig (10): Photomicrograph of high risk group showing loss of polarity and basal hyperplasia (H&E, x200). 

 

 
Fig (11): Higher magnification showing cell nest formation with central keratinization in an elongated rete ridge 

(black arrow) (H&E, x400). 
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III. Immunohistochemical Finding of OCT4:  

A. Control Groups  
All the examined seminoma cases, which were used as positive control showed positive nuclear OCT4 

immunoreactivity in most of the tumor cells. On the contrary, the negative control specimens were totally 

negative due to omission of the OCT4 antibody (Figs 12 and13).  

All the cases of control group (100%) demonstrated negative OCT4 immunoreactivity throughout epithelium, 

with no evidence of any immunoreaction (Figs 14 & 15). 

 

 
Fig (12): A photomicrograph of seminoma (positive control) showing nuclear and cytoplasmic 

immunoreactivity for OCT4 in most the tumor cells (anti OCT4 antibody x 400). 

 

 
Fig (13): A photomicrograph of the negative control specimen (seminoma) showing negative OCT4 

immunostain (anti OCT4 antibody x 400). 
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Fig (14): A photomicrograph of normal buccal mucosa of the control group showing negative expression of 

OCT4 in epithelium (anti OCT4 antibody x 200). 

 

 
Fig (15): Higher magnification of the previous case showing negative immunostaining of OCT4 in all layers of 

epithelium (anti OCT4 antibody x 400). 
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B. Experimental Groups  
Low risk OED group  

About 2/3 of the examined low risk OED cases showed positive OCT4 immunoreactivity, they showed 

one of 2 patterns. Eight out of 27 cases showed localization of the immunoreaction to the basal cell layer, and 

suprabasal cells were less commonly involved. OCT4 expression was chiefly nuclear or perinuclear (Figs 16-

18). On the other hand, the other pattern demonstrated extension of OCT4 immunoexpression to nearly ½ the 

epithelial thickness, with stronger reaction in the basal cells (10/27). Unlike the basal cells, prickle cells mainly 

exhibited cytoplasmic and membranous expression (Figs 19-20). Contrarily, 9 out of 27 cases showed negative 

OCT4 immunoexpression. 

 
Fig (16): A Photomicrograph of low risk OED showing nuclear immunoexpression of OCT4 localized to the 

basal cell layer (anti OCT4 antibody x 200). 

 

 
Fig (17): Higher magnification of the previous case showing nuclear and perinuclear expression of OCT4 in 

most of cells of the basal layer (anti OCT4 antibody x 400). 
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Fig (18): A Photomicrograph of low risk OED showing weak cytoplasmic and membranous expression of 

OCT4 at the basal and suprabasal cell layers, and extending to half the epithelial thickness (anti OCT4 antibody 

x 200) 

 

 
Fig (19): A Photomicrograph of low risk OED showing cytoplasmic expression of OCT4 in basal and 

suprabasal cells. Note, strong nuclear OCT4 immunostain localized to the basal cell layer (anti OCT4 antibody x 

400). 
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Fig (20): A Photomicrograph of low risk OED showing diffuse cytoplasmic immunoexpression of OCT4 in 

basal and prickle cell layers. Strong nuclear reaction is seen in many basal and parabasal cells. Note, perinuclear 

OCT4 immunostaining (arrow) (anti OCT4 antibody x 200). 

 

High risk OED group  
About 80% of the examined high risk OED cases showed positive OCT4 immunoreactivity. On the 

other hand, only 4 cases showed negative expression. OCT4 immunoreaction was consistent and reproducible in 

all the cases, where they showed strong homogenous cytoplasmic and membranous reaction throughout the 

epithelial thickness. However, stronger nuclear and perinuclearimmunoreactivity was localized to the basal cell 

layer (Figs 21-24). 

 
Fig (21): A Photomicrograph of high risk OED showing homogenous cytoplasmic expression of OCT4 

throughout the epithelium (anti OCT4 antibody x 200). 
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Fig (22): High magnification of previous case showing nuclear and perinuclear OCT4 expression in some basal 

cells) (anti OCT4 antibody x 400). 

 

 
Fig (23): High magnification howing nuclear and perinuclear reaction to OCT4 in most of the cells in basal 

layer (anti OCT4 antibody x 400). 



Immunohistochemical Expression of Octamer-binding protein-4, in Oral Epithelial Dysplasia .. 

DOI: 10.9790/0853-1707082646                               www.iosrjournals.org                                               40 | Page 

 
Fig (24): High magnification showing stronger OCT4 immunostaining localized to the nuclei of almost all basal 

cells (anti OCT4 antibody x 400). 

 

Statistical Analysis 
Area percentages of OCT4 immuno-expression  

A highly significant difference (p < 0.0001) was obtained on comparing the area percentage of OCT4 

immunoexpression among the experimental groups. It increased gradually from normal control group, which 

showed the lowest values, passing by the low risk OED group and finally reached highest values in the high risk 

group. All the pair-wise comparisons between each 2 groups showed a significant difference. On comparing the 

control group versus the low risk OED group, the results recorded statistically significant (P = 0.03) difference. 

Moreover, comparing the high risk OED group versus the control group or the low risk group, the results 

recorded a highly statistically significant (P<0.0001) difference. All the values were represented in tables 1 & 2 

and graphically drawn in bar chart (Fig 25). 

 

Table (1): Area percentage of OCT4 immunoexpression among the experimental groups 

Groups Control group Low risk group High risk group 

Mean±SD 

 

 51.67±2.91  
 

11.36±0.74 3.12± 0.82  

 

P value   
 

 <0.0001  

 

Table (2): Pair wise comparisons between each 2 groups 
Groups Significant? (P <0.05) 

Control Versus Low risk OED groups Yes* 

Control Versus High risk OED groups Yes** 

Low risk OED Versus High risk OED groups Yes** 
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Figure (25): Area percentages of OCT4 immunoexpression among the experimental groups. 

 

IV. Discussion 
OSCC, one of the ten most common cancers worldwide, is a debilitating disease often associated with 

detrimental impact on quality of life. Despite the accomplishments already achieved concerning OSCC 

diagnosis and therapy, mortality and morbidity rates are still exceedingly high. However, early detection and 

treatment are key factors, carrying great hope for cancer patients. They are able to limit advances in the cancer 

outcome, as they may reduce the side effects of the disease and improve prognosis (Gillenwater et al., 2006; 

Zygogianni et al., 2011and Mahakian et al., 2014). 

The development of oral cancer is a multistep process, which includes stepwise accumulations of 

mutations resulting in transition of normal mucosa to dysplasia and then invasive carcinoma over time 

(Gillenwater et al., 2006 and Zygogianni et al. 2011). The presence of OED was accepted as one of the most 

important predictors of malignant development in OPMD (Shirani, 2014 and Watanabe et al., 2015). The 

nonspecific clinical appearance of these dysplastic lesions in the oral cavity, and its subjective histopathologic 

diagnosis are true challenges, which have further emphasized a compelling need to develop effective methods 

for earlier detection and identification of OED lesions with higher potential for malignant transformation 

(Ribeiro et al., 2016). 

Many studies showed that early detection, diagnosis, and treatment of precancerous changes would be 

imperative to increase survival and improve functional outcomes for persons at risk to develop OSCC. 

Moreover, recognition of these lesions with proper biomarkercorrelation might circumvent tumor progression, if 

properly diagnosed and treated (Safadi et al., 2010 and Dutra, 2017).Unfortunately up to date, there are no 

currently accepted markers that reliably predict the tendency for malignant transformation in epithelial precursor 

lesions. Thus, unraveling the complex cascade of molecular changes comprehensively participating in this 

process will further help in understanding the pathogenesis of oral cancer, and limiting the probability of cancer 

progression (Zygogianni et al., 2011). 

Among these molecular changes, the acquisition of genetic or epigenetic predisposition to 

tumorigenicity by CSCs has been evident in premalignant lesions as well as oral epithelial carcinogenesis 

(Prince et al., 2007; AbdulMajeed et al., 2013 and Feng et al., 2013). CSCs have been considered as the hot 

spots in recent cancer research, as they have the ability to self-renew, drive initiation and progression of cancer 

and affect some aspects of tumor behavior, such as tumor recurrence or resistance to therapies. These aspects 

have increased the importance of the signaling pathways required for the maintenance of CSCs and stem cell’s 

self-renewal regulator genes, which became candidate targets for recent investigations in this field (Atlasi et al., 

2007 and El Deeb&Abdelzaher, 2014). 

During the past decade, a large number of markers involved in the regulation of CSCs have been 

identified as OCT4, CD133, SOX2 and Nanog-1(Koukourakis et al., 2012). Wen et al. (2010) proposed that 

carcinogenesis recapitulated embryogenesis and the same proteins involved in embryonic development were 
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also involved in carcinogenesis. Being highly expressed during the embryonic period andinvolved in self-

renewal of undifferentiated ESCs, OCT4was considered as a stem cell protein. An accumulating number of 

studies have demonstrated ectopic or aberrant expression of OCT4 in many tumor types (Atlasi et al., 2007). 

Despite the interest in exploring expression of OCT4 in OED, this field is not adequately addressed. 

Accordingly, our goal was to study the immunoexpression of OCT4 in OED, in an attempt to understand its 

contribution to the development and progression of these lesions and its potential role as early marker for 

detection of malignant transformation. For this purpose, immunohistochemical technique was used as this 

method is sensitive, efficient, and most widely used for localization of a variety of antigens (Manual et al., 2009 

and Griffin et al., 2011). OCT4 immunostaining was evaluated by an image analyzer computer system, which is 

capable of performing accurate determination of expression of biomarkers in tissues. Moreover, it has the 

advantages of being a sensitive, objective, and quantitative (Rizzardi et al., 2012). 

However, the molecular analysis of biomarkers in these multiple steps was hampered by the 

unavailability of biopsies of all the stages of carcinogenesis, preceding the frank malignancy. One of the 

challenges in the current study was obtaining OED tissue specimens from human patients. Fortunately, animal 

models of carcinogenesis allowed the reproducible isolation of all stages, including normal tissues, which are 

then amenable to pathological, genetic and biochemical analyses (Kanojia&Vaidya 2006). 

In an attempt to develop oral carcinogenesis in the buccal mucosa of experimental rats, DMBA was 

used, as it is one of the most preferred chemical carcinogens, which is able to produce histopathological, 

biochemical and a molecular abnormalities closely mimic cancer of the human oral cavity 

(Karthikeyan&Manoharan, 2016). Our findings supported the efficiency of DMBA to induce dysplastic changes 

in epithelial cells. This is consistent with the findings of Silvan&Manoharan (2013) and Mahakian et al. (2014). 

The former explained that the pathogenesis of DMBA-induced oral carcinogenesis was mainly attributed to 

overproduction of reactive oxygen species, impairment in antioxidant defense system and defects in the 

detoxification cascade, leading to oxidative modification of DNA bases and deregulated expression pattern of 

molecular markers. 

In the current work, the period of 6 weeks for DMBA application was suitable for development of early 

dysplastic changes, and further changes were observed after 9 weeks. This is in agreement with Andrejevic et al. 

(1996) and Mahakian et al. (2014) who showed that 5–8 weeks after the start of DMBA application were 

enough to produce dysplastic changes in male Hamster’s cheek pouch, and buccal mucosa of Syrian Golden 

hamsters, respectively. They agreed that severe dysplasia was detected after 8 weeks. 

Although many systems of grading OED have been proposed, most of them were subjective and 

encountered to considerable inter and intra-observer variations (Geetha et al., 2015). In the current work, a 

binary system of grading OED into low and high risk groups was used, which was proposed by Kujan et al. 

(2006). The utility of this systemwas recently tested and has shown better agreement among pathologists 

(Warnakulasuriya et al., 2008 Geetha et al., 2015). 

In the present work, negative IHC reactivity of OCT4 in all normal control specimens is consistent with 

Hochedlinger et al. (2005), Wen et al. (2010) and El Deeb&Abdelzaher( 2014). This finding reflects the 

differentiation of epithelial cells in normal control group and lack of any evidence of stemness in these cells. In 

addition, Xi et al. (2011) provided that OCT4 was not detected in the normal esophageal mucosa in comparison 

to human esophageal SCC. In contradiction to our results, Wen et al. (2010) and Alexander et al. (2013) found 

positive OCT4 staining in islet cells of human pancreas, and human adrenal gland, respectively. The variability 

of their results in comparison to ours may be attributed to the use of polyclonal OCT4 antibodies, unlike the 

current study, in which monoclonal antibody was used. 

Positive expression of OCT4 in most of the examined cases of OED is in accordance with Gidekel et 

al. (2003) and Hochedlinger et al. (2005), who reported postive expression of OCT4 in premalignant lesions as 

well as frank carcinomas. The former added that OCT4 inactivation induced regression of the malignant 

component. Furthermore, the concomitant negative OCT4 expression of the control specimens with its positive 

reaction in OED reflects its possible role in early stages of tumorigenesis, and the feasibility of using OCT4 as 

an early marker for carcinogenesis. This is in accordance with Bahl et al. (2012) who studied OCT4 expression 

in human esophageal cell carcinoma, dysplasia and normal esophageal epithelium. In the same context, the 

studies of Chen et al. (2009), Wen et al. (2010), Gazouli et al. (2012). and Fu et al. (2015) showed that Oct4 

expression was higher in adjacent non-cancerous tissues than normal tissues in healthy controls. 

The significant increase of OCT4 levels from low risk to high risk OED, not only reflects its role in the 

multistep process of carcinogenesis, but also its prognostic value. The current investigation provides some data 

supporting the suitability of OCT4 as a prognostic molecular marker, which is overexpressed in association with 

poorer prognosis. In the same context, Dong et al. (2012) established that overexpression of OCT4 in 

hepatocellular carcinoma cell lines was significantly associated with low differentiation and poor behavior. 

Moreover, Koo et al. (2014) showed that elevated OCT4 levels in head and neck tumors were associated with 

poor survival of the patients, and more histologic undifferentiation.  
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Conversely, Cantz et al. (2008) demonstrated expression of OCT4 in normal cells and total absence of 

both its RNA and protein levels in carcinoma cell lines. Ge et al. (2010) proposed that OCT4 overexpression 

could be used as an indicator of better prognosis for patient with hypopharyngeal SCC. Fu et al. (2015) also 

showed that OCT4 expression was significantly associated with early stages of OSCC and better prognosis for 

patients  

Although OCT4 was positively expressed in most of examined OED cases, about 1/3 low risk group 

and 20% of high risk group showed negative immunoreaction. This may be attributable to decreased tendency of 

these lesions for malignant transformation. In the same line, Gidekel et al. (2003) and Hochedlinger et al. (2005) 

agreed that OCT4 high levels increased the malignant potential of premalignant lesions. This may shed the light 

on the importance of OCT4 as a biomarker that may identify OED lesions with higher malignant potential.  

Nuclear localization of OCT4 in tumor cells is widely reported in most of the studies in the available 

literature, as Chiou et al. (2008), Karoubi et al. (2010), He et al. (2012) and Fu et al. (2015). Nevertheless, our 

study showed both nuclear and cytoplasmic OCT4 expression in dysplastic cells of OED. This finding is 

consistent with Iki& Pour (2006), Dong et al. (2012), Koukourakis et al. (2012), Alexander et al. (2013), Ji et 

al.(2014) and Qiao et al.(2014). This is based on the presence of different OCT4 isoforms: OCT4A and OCT4B. 

They exhibit identical structures except for exon1, in which self-renewal and pluripotent properties of OCT4 are 

encoded. This exon is present in OCT4A, which is specifically expressed in the nucleus, whereas OCT4B lacked 

it, and is preferentially detected in the cytoplasm. Yet, OCT4B has been shown to play a role in the stress 

response and stemness of cells. In spite of this variability and differences in the biological functions of OCT4 

isoforms, most studies in the literature do not discriminate between OCT4A and OCT4B (Atlasi et al., 2008 and 

Samardzija et al. 2012).  

Regarding the nuclear expression of OCT4, it was restricted to a subpopulation of cells, chiefly located 

in basal and parabasal cell layers. These cells may be probably stem cells, stem cell-like or dedifferntiated cells 

that gained stemness characteristics, and reside within the tissues. Therefore, our work provides evidence that 

stem cells, stem cell-like or dedifferntiated cells may be not only a constant finding in cancer but also they 

comprise a subpopulation of cells in OED. Moreover, this supports the efficiency of OCT4 as a stem cell marker 

and a key stemness regulator. This claim is in the same line with the reports of (Hatefi et al. (2012) and 

Sedaghat et al. (2016).  

In the current work, perinuclear OCT4 expression was detected in most of the examined cases. 

Consistent with our finding, Karoubi et al. (2010) and Rolf et al. (2012) reported OCT4 perinuclear 

immunoreaction. However, this pattern of expression was less encountered in the available literature. The 

perinuclear space lies between inner and outer nuclear membranes, through which the proteins synthesized by 

ribosomes are transported to the nuclues (Alberts et al., 2015 and Shaiken&Opekun, 2015). Thus, localization of 

OCT4 in the perinuclear area denotes active synthesis of OCT4 protein in OED cells.  

The results of the present study revealed the possible role of OCT4 in early molecular events of 

tumorigenesis. Therefore, it may represent a promising early biomarker for carcinogenesis. In addition, the 

prognostic value of OCT4 in prediction of prognosis in OED was reported. Furthermore, our work shed the light 

on the importance of OCT4 as a reliable predictor for the tendency of malignant transformation in epithelial 

precursor lesions, and its feasibility for identification of OED lesions with higher malignant potential. 

 

V. Conclusions 
From the present study, it can be concluded that:  

 OCT4 may have an important role in early molecular events of tumorigenesis.  

 It may serve as a candidate molecular marker for early detection of carcinogenesis.  

 OCT4 may be used as potential diagnostic tool for identification of OED at early stages to improve its 

prognosis  

 It may have a prognostic value in prediction of prognosis in OED. 
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