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Abstract: 
Background: Oral Lichen Planus (OLP) is “a chronic disorder commonly occurs in elderly people usually 

women with or without skin involvement”. Endothelin-1 (ET-1) is a potent vasoconstrictor implicated in 

vascular biology and tumor carcinogenesis. The current study investigates the level of salivary ET-1 in OLP 

patients and a control group.  

Patients and Methods: saliva samples were collected from 32 OLP patients and 30 apparently healthy subjects. 

ET-1 levels were measured by ELISA, and the results were evaluated with a Mann-Whitney U Test for statistical 

analysis.  

Results: the mean level of ET-1 in patients with OLP estimated 1.15 ng/ml versus 0.47 ng/ml in control group 

(p<0.001); moreover, the highest mean ET-1 level was found in the erosive type (1.67 ng/ml) of OLP. 

Conclusion: salivary ET-1 levels may be a useful diagnostic tool in OLP to indicate cases with a poor 

prognosis.     
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I. Introduction 

Oral lichen planus (OLP) is ―a disease of stratified squamous epithelia with unknown etiology‖ [1]. 

OLP is a relatively common, chronic, immuno-inflammatory, and potentially premalignant condition which is a 

rather common disease in the middle-aged and elderly populations [2]. Clinically, several subtypes have been 

characterized, but the following six clinical types of OLP lesions are the most prevalent either individually or 

mixed: atrophic, bullous, erosive, papular, plaque-like, and reticular [3].  The prevalence rate of OLP ―varies 

from 0.5% to 4% of the general population, and the malignant transformation rate is (0–2%)‖ [4]. It tends to be 

more chronic in nature than the cutaneous disease, affecting women more commonly than men, with age of 

onset on average around 60 years; meanwhile, it is rare in childhood [5]. ―The relative risk in people with mixed 

oral habits and in non-smokers is low (0.3%), but higher (13.7%) in those smoke or chew tobacco‖ [6]. World 

Health Organization (WHO) in their Global Oral Health Program designated ―OLP as a premalignant condition 

with undefined malignant transformation risk and offer that OLP patients should be under continuous checking‖ 

[7].  OLP has been suggested as an ideal pattern of inflammation that gives rise to tumors [8]. Endothelin-1 (ET-

1) is a powerful vasoconstrictor that belong to the endothelin family and is involved in diverse pathological 

cases such as inflammation, wound healing, and carcinogenesis [9, 10, 11]. The contribution of ET-1 to tumor 

growth and progression has been evaluated in ―prostatic, ovarian, renal, pulmonary, colorectal, cervical, breast, 

lung, bladder, endometrial cancer and oral squamous cell carcinoma (OSCC)‖ [12, 13, 14, 15]. Keratinocytes 

have the ability to ―translate‖ and excrete ―ET-1 protein‖ into keratinocyte certain media, and that oral epithelial 

cells can produce ET-1 [16]. Increased level of ET-1 mRNA and ET-1 protein have been previously reported in 

tissue affected by OSCC [17]. Salivary ET-1 is ―a useful biomarker for OLP patients towards bad prognosis and 

those who have a previous history with OSCC‖ [18, 19]. Therefore, this study investigated the level of salivary 

ET-1 in OLP patients and its correlation to different clinical types of OLP.  

 

II. Patients And Methods  
2.1. Study groups:  

This is a case-control study. The protocol was certified by the Commission Board of Ethical Standards 

in the College of Medicine, Al-Nahrain University. Informed consent was taken from each patient before 

samples collections, which agrees with the terms of Ethical Considerations of the Iraqi Ministry of Health. All 

patients and apparently healthy donors were enrolled from June 2014 to February 2015. Thirty-two patients (32) 

were diagnosed by a specialist physician at the Dermatological Outpatient Clinic, Medical City Hospital, 

Baghdad-Iraq. The exclusion criteria were systemic diseases such as ―hepatitis C, lupus erythematosus or 

Sjőgren’s syndrome and bone marrow transplants‖ as well as those who used ―any corticosteroids or 

immunosuppressant‖ a week before sample collection at a minimum. Thirty (30) apparently healthy volunteers 

who were age and gender match with the study group enrolled as control group. 
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2.2. Sample Collection 

Un-stimulated saliva was collected from the patients and donors as mentioned by a previously 

published protocol [20, 21].  The patients were instructed to drool saliva into a 50 ml Falcon tube kept on ice. 

Nearly 5 ml were collected within 15 minutes. 

 

2.3. Sample processing:  

The Samples were processed immediately after collection according to a previous mentioned protocol 

[22]. Then 0.2 μL/ml of proteinase inhibitor cocktail (Promega/ USA) was added to the supernatant to block 

―protein degradation‖; then kept at −80 °C until next step. 

 

2.4. Endothelin-1 level estimation  

An Enzyme-Linked ImmunoSorbent Assay kit (ELISA) (MyBiosource, USA, Cat No: MBS726557) 

was used to estimate ET-1 levels according to the manufacturer’s guides. A humanreaders
®
 HS ―microplate 

reader‖ (Human Diagnostic, Wiesbaden, Germany, Cat No. 16670) was used to quantify the ―optical density at 

450 nm‖. The concentration of ET-1 in each sample was estimated based on the standard curve.  

 

2.5. Statistical analysis:  

―The statistical package for social sciences (SPSS) for Windows, version 21.0 and Microsoft Excel 

2013‖ were used to analyze the results.  Categorical data were expressed as count and percentage. A Chi-square 

test used to characterizes the association of these data. The ―frequency, mean and standard deviation‖ were used 

to characterize the study variables in each group. A Mann-Whitney U test was used to define if whether ―a 

significant difference‖ in the levels of ET-1 between the study and the control group was estimated. Statistical 

significance was defined as values equal to or below 0.05 

 

III. Results 

The patients mean age was 48.16±13.56 years, while there were females predominance over males it 

comes with no significant differences statistically in gender between groups (p>0.05). Twenty OLP patients 

were females (62.5%); only 12 patients were males (37.5%). Thirteen OLP patients were smokers (41%), there 

were four smokers in the control group (13%) with a significant difference between the groups (p =0.016). 

Reticular OLP was the most common type (44%), followed by the erosive type with (34%), and finally plaque-

like type (22%), (P > 0.05) as in (Table 1). 

 

Table 1: Demographic data and clinical types of oral lichen planus patients and control group . 
Characters OLP Healthy subjects P value 

Age groups (years) 

 

(20-30) 4 (12.5%) 2 (7%) 0.102 NS 

(31-40) 4 (12.5%) 11 (37%) 

(41-50) 10 (31%) 10 (33%) 

> 50  14 (44%) 7 (23%) 

Age Range (years ) (22-73) (27-67) - 

MeanSD 48.1613.56 43.6710.94 0.075NS 

Gender Male 12 (37.5%) 12 (40%) 0.523NS 

Female  20 (62.5%) 18 (60%) 

Smoking  Smoker  13 (41%) 4 (13%) 0.016*   

Non-smoker 19 (59%) 26 (87%) 

Clinical type Reticular 14 (44%) - > 0.05NS 

Erosive  11 (34%) - 

Plaque-like 7 (22%) - 

                       NS = Non-Significant;  * = Significant 
 

The mean ET-1 salivary level was 1.15 ng/ml in patients and 0.47 ng/ml in controls (P<0.001) as in (Table 2).  

 

Table 2: The ET-1 level in oral lichen planus patients and apparently healthy controls. 
Variables  OLP Healthy subjects P value 

Mean of Endothelin-1 (ng/ml) 1.15 0.47 <0.001** 

Median (CI 25-75) 1.03 (0.71-1.29) 0.48 (0.34-0.57) 
      ** = Highly significant differences 

Interestingly, this study showed increment in the mean levels of ET-1 among the disease clinical types. 

The highest ET-1 levels were in erosive type (1.67) versus plaque-like type (1.14) and reticular type (0.75) 

(p<0.001) as in (Table 3).   
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Table 3: Enothelin-1 level in different clinical types of oral lichen planus. 

OLP patients 

Mean of 

Endothelin-1 

(ng/ml) 

Median 
Percentile 

25 

Percentile 

75 
P value 

Clinical types 

Reticular 0.75 0.71 0.63 0.91 

< 0.001** 
Erosive 1.67 1.75 1.16 2.08 

Plaque-like 
1 

.14 
1.22 0.90 1.31 

** = Highly significant differences 

IV.  Discussion 

The results showed that OLP is predominant in patients older than 50 years, which comes inconsistent 

with (Munde et al, 2013) [23].
 
The results revealed that there was a predominance of OLP in women relative to 

men which are comparable to results by (Yu et al., 2003), which in his study specified that women are more 

influenced with oral lichen planus [24]. The women:men ratio was 2:1 similar to (Patil et al, 2012) [25] in an 

Indian cohort. Hormonal differences (e.g. estrogen) contributes to higher incidence in women, which affects 

immune responses. Those hormones cause women to mount more ―robust immune responses, and these 

responses are higher than TH2 responses‖. Hence, this enhances the development of autoimmune phenomena 

[26]. This study investigates the effect of smoking on the salivary level of ET-1, the results is inconsistent with 

(Milnerowicz et al, 2009) who established that ET-1 concentration in plasma is higher in smokers than non-

smokers [27]. The in vivo studies showed that intense exposition to tobacco smoke increased the ―expression of 

ET-1 mRNA‖, nevertheless; continuous exposition to tobacco smoke have been found insignificant [28]. 

Furthermore, activated platelets are higher in smoker’s blood flow, and these platelets provoke the "expression 

of pre pro-ET mRNA and ET-1 biosynthesis from cultures of the endothelial cell". In another word, the cigarette 

smoking effect on ET-1 stimulation is complicated in the cellular level [29]. Different clinical types of OLP 

were present, however; in the current study reticular type was the most common, which similar to earlier reports 

[30, 31]. In this study, the mean level of salivary ET-1 in patients revealed significant increment comparing to 

controls which, agrees with (Cheng et al, 2011 ) who stated in his study that salivary ET-1 is ―a useful 

biomarker for OSCC  development in OLP patients regardless of its clinical degree‖ [18]. Of note, ET-1 

provokes the production of IL-6 in ―endothelial cells and TNF-α in macrophages‖. These have a potent 

inflammatory influence that initiates the local disease and intensifies the inflammation [32]. A correlation 

between chronic inflammation and the increase risk of malignancy is well known [33]. The present study 

revealed that the highest mean level of ET-1 was among the erosive type of OLP, this agrees with (Cheng et al, 

2011) [18]. The ―Genetic variability occurring in atrophic and erosive forms of OLP might be associated with a 

higher malignant transformation risk as reported in clinical forms of the disease‖ [34]. 

 

V. Conclusion 

Salivary ET-1 has a prospect use as a biomarker for OLP patients towards poor prognosis of the disease. Large- 

ale community screening based-studies are required to inspect its feasibility. 
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