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ABSTRACT 

Aim of the study: Expression of Glucose Transporter-1 (GLUT-1) in Oral Epithelial Dysplasia and Oral Squamous Cell 

Carcinoma. 

Material & methods: A total of 50 cases formed the study, which were divided into two main groups; Group I - Oral 

Epithelial Dysplasia (n=30) and Group II - Oral Squamous Cell Carcinoma (n=20). 

Results: The results were tabulated using Chi-square test and Fischer’s exact test for comparison of GLUT-1 expression in 

Oral Epithelial Dysplasia and Oral Squamous Cell Carcinoma. GLUT-1 has a consistent role in oral premalignant and 

malignant lesions and that its expression level and activity appear to be associated with malignant transformation and 

aggressiveness. 

Conclusion: The expression of GLUT-1 increased with disease severity; OSCC showed the highest intensity, followed by 

OED and NOM. 
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1. INTRODUCTION 

Mammalian cells are compartmentalized by intracellular biological membranes present formidable barriers to the passage of 

ionic and polar substances so that they can transverse membranes only through the action of certain transport proteins. Such 

proteins are therefore required to mediate all transmembrane activities of ions, glucose, amino acids and even water.1,21 

One such group of transporter proteins essentially involved in transmembrane movement of glucose molecules are the 

glucose transporter proteins (GLUTs), which consist of a family of 13 proteins among which GLUT1 is the first to be cloned 

and the dominant one.2,22 

It was reported that there is a pronounced elevation of GLUT1 protein in many tumors to supply energy that is necessary for 

tumor cell proliferation. It is also known to regulate proteins that have a role in increased proliferative activity, cancer 

invasiveness and metastasis. Oral cancer is a serious problem in many parts of the world. Oral squamous cell carcinoma is 

the most common form, accounting for over 90% of the cases of these malignancies. Some oral squamous cell carcinomas 

have also been documented in association with or preceded by a potentially malignant lesion, such as Oral Epithelial 

Dysplasia (OED).3,19 

Assessing the GLUT1 in the epithelial dysplasia could bring new insights into their molecular nature and hence our study is 

aimed to evaluate the expression of GLUT1 in epithelial dysplasia and oral squamous cell carcinoma by 

immunohistochemistry.4,20 
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2. MATERIAL AND METHODS 

A total of 60 cases formed the study, which were divided into three main groups; Group I- Normal Oral Mucosa(NOM): (10 

cases), Group-II - Oral Epithelial Dysplasia(OED) comprised of total 30 cases including Mild Dysplasia (14 cases), Moderate 

Dysplasia (11 cases), Severe Dysplasia (4 cases), Mild to Moderate Dysplasia (1 case) and Group III - Oral Squamous Cell 

Carcinoma(OSCC) comprised of 20 cases including Poorly Differentiated (8 cases), Well Differentiated (6 cases), 

Moderately Differentiated (6 cases). Histological slides of all the cases were stained using Haematoxylin and Eosin stain and 

Immunohistochemical staining for evaluation of GLUT-1 positivity in both the study samples. Therefore, total of 120 slides 

were stained.5,18 

Immunohistochemical analysis of GLUT-1 was expressed on the basis of four criteria. First, percentage of positivity (Score 

0: Absence of expression, Score 1: 1-25% cells showing positivity, Score 2: 25-50% cells positive, Score 3 : >50% positive 

expression. Second, intensity of staining (Score 0: No expression, Score 1: Mild expression, Score 2: Intense expression. 

Third, Location of GLUT-1 expression (Score 0: No expression, Score 1: Membrane only, Score 2: Cytoplasmic location, 

Score 3: Nuclear expression, Score 4: Combination of membrane and cytoplasm, Score 5: Combination of cytoplasm and 

nucleus). Forth, Extent of staining (Score 0: No expression, Score 1: Expression limited to the basal and suprabasal layer. 

Score 2: Expression extending into spinous layer, Score 3: Expreesion extending to the granular layer, Score 4: Expression 

extending to the corneal layer.7 

The results obtained were used to construct the database in an excelsheet and the data was afterwards transfered to the 

software programme SPSS-17.0. For satistical analysis, the chi- square test and the Fischer’s exact test were done for the 

final comparison of GLUT-1 expressions between OED, OSCC and ONM.6,17 

3. RESULTS 

There was male predominance in dysplasia cases and there was equal sex ratio in case of Squamous Cell Carcinoma. The 

habit of tobacco usage was predominant in dysplasia cases and usage of bidi was higher in case of Oral Squamous Cell 

Carcinoma. The results varied with the scoring criteria as: 

4. PERCENTAGE 

Percentage of positivity increased with the disease severity i.e. Oral Squamous Cell Carcinoma showed the higher number 

of positive cells for GLUT-1 as compared to Oral Epithelial Dysplasia and normal oral mucosa. In NOM, the expression 

seems to be absent (Score-0), in OED cases 1-25% cells showed positivity (Score-1), in OSCC cases >50% cells showed 

positivity. A statistically significant increase in the percentage was noted in OSCC with progression from OED to OSCC (p 

– value < 0.001).8,16 

5. INTENSITY 

Mild staining was observed in OED cases (Score-1) and intense staining was observed in OSCC cases with exception of one 

case which doesn’t show any expression. Results were statistically significant (p – value < 0.001).9,15 

6. LOCATION 

Most of the OED and OSCC cases from our study reveal predominantly membranous and cytoplasmic expression although 

one case from OSCC cases didn’t show expreesion for GLUT-1 staining. The results were not statistically significant (p – 

value = 0.200).13,23 

7. EXTENT 

Maximum of the OED cases showed strong expression in the basal layer it showed expression in all layers as disease progress 

from mild dysplasia to severe dysplasia. 
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8. DISCUSSION 

The present study evaluated the pattern as described in the literature regards to the epidermology of OED and OSCC. GLUTs 

(Glucose Transporters) are the means through which glucose is transported into the all types of cells. GLUT-1, 3 were the 

1st one to be identified from the total 12 members who then appeared to be regulated by the proto- oncogenes, which are 

present in both normal cells as well as in the growth factors.10,24 

In the cells of the normal tissue GLUT-1 is not detected in large proportions, with the deviation of erythrocytes, germinative 

cells of the testes, renal tubuless, and the perineurium of the peripheral nerves and endothelial cells of the blood brain barrier. 

The alterations in GLUT-1 expression have been described as an early event during the development of various types of 

carcinomas.11 

In the previous literature various methods have been used to study GLUT-1 protein like the Positron emission tomography, 

Polymerase chain reaction, [18F]-2-flluoro-2 deoxy-D-glucose and Immunohistochemistry (IHC). In the present study, we 

have used IHC to analyze GLUT-1 expression which is a method for localizing specific antigens in tissue/cell based on 

antigen antibody recognition; it seeks to exploit the specificity provided by an antibody with its antigen at a light microscope 

level and is inexpensive and can be performed with ease.12 

Chewing tobacco and smoking are distinct risk factors particularly among males in certain countries; however, other 

countries have noted that females or non-smokers may be also at risk of malignant transformation. The marking pattern 

strongly present in the cell membrane found in the present research was similar to that found in the studies of Haber et al 

(1998), Kato et al (2007), and Ayala et al (2010).14 
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Fig.1 Intense GLUT-1 expression in blood vessels and 

RBC’s used as internal positive control 

Fig.2 Photomicrograph showing 

Mild Epithelial Dysplasia 

(H&E)(10x) 

Fig.3 Photomicrograph showing 

Mild Epithelial Dysplasia 

(IHC)(10x) 

Fig.4 Photomicrograph showing Moderate 

Epithelial Dysplasia(H&E)(10x) 
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Fig.5 Photomicrograph showing 

Moderate Epithelial Dysplasia 

(IHC)(10x) 

Fig.6 Photomicrograph showing Severe 
Epithelial Dysplasia(H&E) (10x) 

Fig.7 Photomicrograph showing 
Moderate Epithelial 
Dysplasia (IHC)(10x) 
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9. CONCLUSION 

The expression of GLUT-1 increased with disease severity; OSCC showed the highest intensity, followed by OED and NOM. 

The characteristic of Glut-1 in proliferating cells may be related to the aggressiveness of tumors and their response to various 

treatment modalities, thus being informative when planning individual treatment approaches. 
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