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INTRODUCTION 
Oral cancer is a major public health problem in the 

India. It ranks among the top three types of cancer in the 
country.1 An age-adjusted rate of oral cancer in India is 
high, which is, 20 per 100,000 population and accounts for 
over 30% of all cancers in the country.2 The prevalence of 
oral and oropharyngeal lesions is very high in India, due to 
high prevalence of tobacco chewing habits.3 

 
The development of OSCC involves sequential 

activation of oncogens and inactivation of tumor suppressor 
gene in clonal population of cells. Oncogenes are altered 
growth promoting regulatory genes that govern the cells 
signal transduction pathways.4 Mutation of these genes leads 
to either overproduction or increased function of excitatory 
protein. The malignancy is usually preceded by premalignant 
lesion like leukoplakia, erythroplakia and oral submucous 
fibrosis. The long term survival for oral cancer has remained 
below 50% for past 50 years, despite numerous advances in 
treatment utilizing the most recent protocol for surgery 
radiation & chemotherapy.5,6 

 
Hickey et al.,7 in 1985 detected an endothelium-

derived factor with contractile effects on the smooth 
muscle. In 1988, it was isolated by Yanagisawa et al., 8 from 
cultured pig arterial endothelial cells and was named 
Endothelin-1 (ET-1). ET-1 is a vasoconstrictor peptide 
composed by 21 amino acids.9 It belongs to family of 
multifunctional peptides ET-1,2&3.10 The ET axis have 
pivotal role in normal tissue as well as in growth and 
progression of various cancers.11,12,13,14 They exert their 
effects by binding to cell-surface receptors, namely ET-A 
(ETAR) and ET-B (ETBR), which belong to the G-protein-
coupled receptor super-family.15, 16 Endothelins have been 
implicated in various pathological conditions, including 
inflammation, wound healing & carcinogenesis.17, 18 

 
Role of Endothelin-1 in tumor invasion has been 

demonstrated in ovarian carcinoma and melanoma.19, 

20,21,22,23 Increase in serum endothelin-1 has been studied in 
various human cancers like colon & breast, but its 
significance in oral cancer has not been studied as yet. The 
present study was planned with an aim to evaluate serum  

 
levels of Endothelin-1 in oral cancer as tumor marker and 
to compare serum levels of Endothelin-1 in oral cancer and 
control.  
 

MATERIALS AND METHODS 
The present study was undertaken at the 

Department of Pathology Era’s Lucknow Medical College, 
Lucknow. A total of 48 subjects were enrolled for the study. 
24 cases of squamous cell carcinoma & 24 healthy age and 
gender matched healthy controls. 
 
Clinical samples 

The whole blood samples were taken from cases 
and controls. Tissue biopsy from cases for confirmation of 
diagnosis. With the consent of the patients approx 2.5ml of 
whole blood sample was collected from cases and controls. 
Following collection, samples were centrifuged to separate 
serum which was subjected to analysis. Serum Endothelin 
was analyzed with ELISA using kit Endothelin (1-21) 
Biomedica. Results were tabulated and subjected to analysis 
by SPSS 15 software. Tissue biopsy was taken from case 
and it was subjected to routine H & E staining procedures 
by taking appropriate steps on formalin fixed paraffin 
embedded tissue. Once the procedure was carried out, their 
results were compared and noted. 
 

RESULTS 

For this purpose an observational case-control 
study was carried out in which a total of 48 subjects were 
enrolled. A total of 24 patients comprised the case group 
and were patients of malignant oral lesions. Remaining 24 
subjects were normal healthy controls. Demographic 
information and clinical data was obtained, estimation for 
Endothelin-1 was performed in serum (Table 2). Majority of 
cases with oral lesions were aged >40years. Majority of 
cases were males. Male to female ratio was 3.8:1. In 
malignant cases tongue was the most common site involved.  
     
 
 
 
 

Abstract: Worldwide, cancers of the oral cavity and pharynx are the 6th most common type & it is a major problem in the 
Indian subcontinent. Endothelin-1 (ET-1) is a potent vasoconstrictor involved not only in vascular biology but also in 
carcinogenesis. Serum Endothelin-1 level have been studied in various human cancers like colon & breast. To evaluate 
significance of serum Endothelin in oral cancer we undertook a case control study. A total of 48 subjects 24 controls and 24 
oral cancers were enrolled for the study. Serum Endothelin-1 levels were evaluated by ELISA. The results showed that there 
was significant difference in serum Endothelin-1 levels in oral cancer and control. Therefore we conclude that serum 
Endothelin -1 has a potential role as a serum marker for oral cancer progression. 
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Table 1: Comparison of serum Endothelin-1 values in 
Squamous Cell Carcinoma Cases and Control 

 No Mean Std. Deviation Minimum Maximum Median 

SCC Cases 24 4.063 1.002 1 5.55 4.00 

Controls 24 2.221 0.497 1 3 2.10 

Total 48 2.903 1.196 1 5.55 2.475 

 
Range of Endothelin-1 (Table-1) in SCC cases was 

1 to 5.55 (median: 4.00) and in controls it was 1 to 3 pgn 
(median: 2.10). Endothelin-1 levels of SCC cases 
(4.063+1.002 pgm) were found to be higher than that of 
Controls (2.221+0.497 pgm). 
   

Endothelin-1 levels of SCC cases was found to be 
of higher order as compared to other group (figure 1). An 
overlap in interquartile values of Control cases was found. 
Extremes and outlier values were found in SCC cases. The 
difference in Endothelin-1 values of different grades of oral 
lesions was found to be statistically significant. 

 
 
 

 
Figure 1: Comparison of serum Endothelin-1 values in 
Squamous Cell Carcinoma Cases and Control

 
Table 2: Demographic, Clinical, Histopathological and biochemical data of cases and control; WD- well differentiated MD- 
Moderately differentiated) 

Serial 
No. 

Age Sex Chief Complaints 
Tobacoo 
chewing 
(years) 

Clinical Stage Histolopathology Grading Serum ET-1 

1 54 Male Control control NA control 
 

2.2 
2 28 Male Control control NA control 

 
1.98 

3 53 Male Control control NA control 
 

3 
4 44 Male Control control NA control 

 
2.3 

5 32 Female Control control NA control 
 

1.83 
6 29 Male Control control NA control 

 
2.8 

7 35 Female Control control NA control 
 

2.6 
8 60 Male Control control NA control 

 
2 

9 34 Female Control control NA control 
 

1.9 
10 40 Male Control control NA control 

 
3 

11 37 Male Control control NA control 
 

2.6 
12 35 Female Control control NA control 

 
2 

13 45 Male Control control NA control 
 

2.4 
14 36 Male Control control NA control 

 
2.1 

15 59 Male Control control NA control 
 

1.9 
16 30 Male Control control NA control 

 
1.5 

17 28 Male Control control NA control 
 

2.7 
18 39 Male Control control NA control 

 
1 

19 42 Male Control control NA control 
 

2.1 
20 30 Female Control control NA control 

 
2 

21 28 Female Control control NA control 
 

3 
22 30 Female Control control NA control 

 
1.8 

23 52 Male Control control NA control 
 

2.6 
24 47 Male Control control NA control 

 
2 

25 30 Male ulcer right buccal mucosa x 25 days 18 Not done severe dysplasia 
 

1 

26 70 Male 
ulceroproliferative growth gingivobuccal sulcus 

x 5 month 
37 T2NOMO 

squamous cell 
carcinoma  

4.06 

27 65 Male left tongue ulcer x20 days 45 T2N1MO 
squamous cell 

carcinoma 
WD 3.29 

28 50 Male ulcer left lateral border tongue x 3 month 30 T1N0M0 
squamous cell 

carcinoma 
WD 3.9 

29 34 Male ulcer over hard palate x 3 month 18 T2NOMO 
squamous cell 

carcinoma 
WD 4.6 

30 32 Female ulcer dorsum of tongue x 5 month 15 T2NOMO 
squamous cell 

carcinoma 
MD 3.89 

31 50 Male ulcer over lateral border x 1month 30 T2N1MO 
squamous cell 

carcinoma 
WD 3.78 

32 45 Female ulcer right tongue x2month 30 T1N0M0 
squamous cell 

carcinoma 
WD 3.85 

33 27 Male inability to open mouth x I year 15 T2N1M0 
squamous cell 

carcinoma 
WD 3.9 

34 48 Female ulcer right side buccal mucosa X 5 months 30 T2N2MO 
squamous cell 

carcinoma  
5.2 

35 33 Male growth right tongue x 4month 14 T2N1M0 
squamous cell 

carcinoma 
MD 4.7 

http://www.ijbio.com/
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36 45 Male ulcer over right side buccal mucosa x 15 days 18 T1N1M0 
squamous cell 

carcinoma 
WD 4 

37 35 Male ulcer right buccal mucosa x 1 month 16 T1N0M0 
squamous cell 

carcinoma 
WD 4.6 

38 31 Male ulcer left side tongue x 2 month 10 T2NIMO 
squamous cell 

carcinoma 
WD 5.3 

39 45 Male 
ulceroproliferative growth gingivobuccal sulcus 

x 5 month 
12 T2N0M0 

squamous cell 
carcinoma 

WD 4.4 

40 45 Male ulcer hard palate x 20 days 20 T2N0M0 
squamous cell 

carcinoma 
WD 4.05 

41 45 Male growth left lateral border of tongue x 1 year 17 T1N0M0 
squamous cell 

carcinoma 
WD 4.6 

42 42 Male ulcer right inner upper side of lip x 2 month 7 Not done 
squamous cell 

carcinoma 
WD 3.9 

43 47 Male 
ulceroproliferative growth gingivobuccal sulcus 

x3 month 
23 T2N1M0 

squamous cell 
carcinoma  

4 

44 35 Male ulcer left lateral border tongue x 3 month 18 T2N0M0 
squamous cell 

carcinoma 
WD 5.55 

45 35 Male ulcer hard palate x 20 days 15 T1N0M0 
squamous cell 

carcinoma 
WD 5.12 

46 49 Male ulcer left gingivobuccal sulcus 20 T2N1M0 
squamous cell 

carcinoma 
WD 5.53 

47 55 Male ulcer right lateral border tongue 20 T2N0M0 
squamous cell 

carcinoma 
MD 5 

48 26 Male ulceroproliferative growth rt buccal mucosa 9 Not done 
squamous cell 

carcinoma  
3.7 

 

DISCUSSION 
Oral cancer is often preceded by pre-malignant 

lesions such as oral submucous fibrosis, leukoplakia and 
lichen planus. An early recognition and timely intervention 
is the key to successful management of oral cancer and its 
prevention from attaining a malignant stage. The endothelin 
axis plays a role in mitogenesis, apoptosis inhibition, 
invasiveness, angiogenesis and bone remodeling. Increase 
expression of serum Endothelin -1 has been studied in 
various human cancers like colon & breast. 

 
Various studies have been done to evaluate role of 

salivary endothelin in oral cancer. Hoffman et al., (2011) 24 
observed in their study that salivary endothelin-1 does not 
help in differentiation between healthy controls and 
premalignant/malignant cases or between premalignant and 
malignant cases. However, findings of Pickering et al., 
(2007)25 and Cheng et al., (2011)26 concluded that 
Endothelin-1 could serve as a biomarker for oral squamous 
cell carcinoma. To best of our knowledge significance of 
serum Endothelin-1 in oral cancer is not studied as yet. 

 
Hussein NA et al., 27 in their study evaluated serum 

big ET-1 and found out that serum levels in newly 
diagnosed breast cancer patient was significantly higher than 
control group & showed a significant decrease after surgery 
and adjuvant therapy. Asham et al., 28 studied endothelin 
level in plasma of colon cancer patient and found 
significantly higher values as compared to controls. Similar 
observation was made in study done by Peeters et al., & 
Iman A et al. 29, 30 Arun et al., 31 observed significantly higher 
levels of plasma endothelin-1 in cases of colorectal cancer 
with & without metastasis as compared to controls. 
However no study is being done to evaluate serum levels of 
Endothelin-1 in oral cancer & controls.    

 
In the present study we evaluated and compared 

the expression of serum Endothelin-1 with an objective to 
differentiate normal and cancerous lesions. We found out  

 
 

that serum levels Endothelin-1 were maximum in oral 
cancer (4.063 ±1.002pgm) & minimum in control group 
(2.221 ± 0.497pgm). Serum Endothelin-1 showed a 
potential to be a marker for oral squamous cell carcinoma, 
but the knowledge about serum endothelin-1 level in oral 
cancer is very limited. Critical serum levels necessary for 
diagnosis of oral squamous cell carcinoma are yet to be 
determined as Endothelin level is influenced by various 
non-neoplastic conditions like gastrointestinal, 
cardiovascular disorders, respiratory and other metabolic 
disorders.32,33 

 
Shuji Awano et al., 34did a study to find out role of 

endothelin system in oral squamous cell carcinoma. They 
concluded that ET-1, ETAR, ETBR and ECE are expressed 
in oral squamous cell cancer. They found that ET-1 was 
produced in higher levels in oral squamous cell cancer cells 
as compared to normal. ET-1 induces proliferation via 
ETAR and ETBR.  

 
The present work is inceptive of the study for 

evaluating possible role serum Endothelin -1 in oral cancer. 
Further studies with large sample size are recommended in 
future. 
 

 
CONCLUSION 

Endothelin axis plays a role in growth & 
progression of various cancers. Significance of serum 
Endothelin -1 has been studied in various human cancers 
but its utility in diagnosis and prediction of oral cancer is 
very little. The present study explored the level of serum 
Endothelin-1 in oral squamous cell carcinoma and found 
out that endothelin-1 has a potential to be used as a marker 
for oral squamous cell carcinoma. 
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