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ABSTRACT

Background: The role of stress oxidative indices has been introduced in many autoimmune and inflammatory 
diseases such as atopic dermatitis, psoriasis vulgaris, vitiligo, and dermal lichen planus. Oxidative stress 
and antioxidant defense mechanism may play an important role in the pathology of oral lichen planus (OLP). 
Aims and Objectives: This study aims to evaluate the levels of nitric oxide (NO) in serum of patients with OLP 
and to compare the levels with the controls. Materials and Methods: The study included 30 cases of OLP patients 
which formed the study group and 30 cases of healthy individuals, which formed the controls. Results: The levels 
of NO were significantly higher in serum of cases with lichen planus than in normal. Conclusion: Serum NO was 
found to be higher in OLP patients which suggested that higher serum levels of NO in patients with OLP might 
activate the process of lymphocytes and cellular immunity system, hence, possibly endorsing the effect of serum NO 
in pathogenesis of lichen planus.
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INTRODUCTION

Oral lichen planus (OLP) is a non-infectious 
chronic inflammatory condition that involves 
the oral mucosal stratified squamous epithelium 
and the underlying lamina propria, which may 
be accompanied by skin lesions.[1] The exact 
pathogenesis is unknown, but cell-mediated 
immunity and humoral immunity have been 
implicated. Activation of the cell-mediated immune 
response destined toward keratinocyte apoptosis is 
the prime event in the pathogenesis of LP.[2] Recent 
studies have reported an increased oxidative stress 
and lipid peroxidation in patients with lichen 
planus.[3] Overproduction of reactive oxygen species 

can be a crucial mediator of damage to the cell 
structures including lipids, membrane, proteins, 
and DNA.[4] The role of stress oxidative indices 
has been introduced in many autoimmune and 
inflammatory diseases such as atopic dermatitis, 
psoriasis vulgaris, vitiligo, and dermal lichen 
planus.[5-8]

Since the etiology of lichen planus is still 
unidentified, the treatment of the disease would 
be a symptomatic approach. Most of the previous 
studies in this field have been carried out on the 
dermal and genital lichen planus; therefore, the 
present study was aimed to evaluate the oxidative 
stress with the nitric oxide (NO) index in a sample 
of Kashmiri population with OLP to detect the 
etiopathogenesis of the disease and to give some 
intimation to find a relevant treatment.

MATERIALS AND METHODS

The present study was conducted in the 
Department of Oral Medicine and Radiology, 
Government Dental College, Srinagar. Patients 
were clinically and histopathologically diagnosed 
cases of OLP. The present study included 30 cases 
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of OLP, which included fresh cases visiting 
outpatient department and few were follow-up cases 
[Figure 1 and Tables 1 and 2]. Patient treated with 
immunosuppressive agents, steroids, nonsteroidal 
anti-inflammatory drugs, topical medications 
during the past 4 weeks, systemic diseases, and 
malignancies were excluded. The control subjects 
were 30 healthy individuals from the OPD matched 
for age and gender. A written informed consent was 
obtained from all patients and control subjects. 
The study was approved by the internal Research 
Ethical Committee of our Institution.

For collecting serum samples, venous blood 
was taken from patients and transferred to sterile 
test tubes. The blood was allowed to clot and was 
centrifuged for 5 min at 3000 rpm [Figure 2]. The 
clear serum was separated and stored at −80°C 
until analysis [Figure 3]. For estimation of serum 
NO, method used by Jayasekharan et al., in 2014, 
was used. Serum samples were thawed to room 
temperature. 0.5 ml of serum samples were taken 
and subjected for NO assay. To this, 0.5 ml of 
Griess reagent was added. The content was mixed 
thoroughly. The reaction mixture was measured 
at 540 nm using microplate reader. Standard was 
prepared at various concentrations, which include 
20 µg, 40 µg, 50 µg, and 60 µg. The average net 
optical density was calculated by subtracting the 
average value of sample (A1) from the average value 
of control (A0) and dividing with the average value 
of control (A0). Using the obtained absorbance 
value for each sample, the concentration of NO in 
serum samples was determined. P value between 
cases and control in serum samples of NO was 
statistically significant.

Figure 1: Clinical picture showing white striations 
interspersed with erythematous areas present on the maxillary 

anterior alveolar region

Figure 2: Centrifugation machine used in the present study

Figure 3: Serum samples stored at −−–80°C 

Table 1: Age and gender distribution in oral lichen planus

Variables Study group Control group

Male 11 (36.6%) 9 (30.0%)

Female 19 (63.3%) 21 (70.0%)

Age (years) 34.45±10.47 years (mean±SD)

Table 2: Clinical types of OLP seen in the study patients

Clinical type of OLP Number of study 
participants (%)

Reticular 21 (70.0)

Erythematous 6 (20.0)

Plaque 2 (6.6)

Ulcerative 1 (3.3)

OLP: Oral lichen planus
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Statistical Analysis

Statistical analysis of the data was performed 
using the Statistical Package for the Social 
Sciences (SPSS Version 17) and inferences were 
drawn. Student’s t-test was used to determine the 
statistical significance of serum NO levels within 
both patient and control groups. P < 0.05 was 
considered statistically significant.

RESULTS

Of 30 patients included in the study group, 19 
were female. In the control group, of 30 subjects, 21 
were female. Age of the subject ranged from 34.45 
± 10.47 years [Table 1]. The most common type of 
OLP seen was reticular type [Table 2].

The comparison between the control group and 
the lichen planus group in serum of NO assay group 
revealed that there is an increase in the mean 
value in lichen planus group. P value between 
cases and control in serum samples of NO assay 
was <0.001 which was statistically significant 
[Table 3 and Graph 1].

DISCUSSION

NO, a free radical gas, is a noxious chemical 
in the atmosphere but in small controlled 
concentrations in the body, acts as a physiological 
and pathophysiological mediator, and plays an 
important role in biological systems. There are 
two biological functions of NO. NO acts as an 
endothelial-derived relaxer of vascular smooth 

muscle, an inhibitor of platelet aggregation, and 
adhesion, and a neuronal messenger. Second, 
NO synthesized in large amounts by activated 
macrophage, it is well known that NO has damaging 
effects against cellular proteins, DNA, and lipids 
eventually leading to cell death, tissue injury, and 
organ failure.[9,10]

In the present study, the mean serum NO levels 
in patients with OLP were more than the control 
healthy individuals. According to Valko et al., serum 
NO has been found as a critical destructive mediator 
to the cell structures including lipids, proteins, and 
DNA which would clinically manifest as oral ulcers.[9] 
This procedure justifies the formation of ulcer and 
erosion in the erosive lichen planus. Similar study 
conducted by Sunitha and Shanmugam supported 
the same.[9]

Mathews et al. found that in lichen planus, 
macrophages are frequently present in contact 
with lymphocytes displaying signs of activation and 
that they lie in close proximity to epithelial basal 
cells where cell damage occurs and have role in the 
pathogenesis of this condition.[11]

The enzyme inducible NO synthase (NOS) was 
originally described in macrophages. The inducible 
NOS once induced continue to produce NO for a 
much longer period than either neural or endothelial 
NOS. Inducible NOS readily observed in patients 
with infectious or inflammatory conditions; hence, 
NO could be increased in cellular infiltrate seen in 
OLP when compared with normal mucosa.[12,13]

Aly and Shahin reported an increase in the 
levels of NO in serum of patients with lichen planus 
and pointed to an increase in oxidative stress and 
an imbalance in the antioxidant defense mechanism 
in lichen planus.[14] Investigations by Das et al. have 
indicated that free radicals including NO may play 
an important role in ulceration induced by several 
kinds of stress.[15]

CONCLUSION

Several studies have been done till date 
showing increased production of NO in serum 
and saliva sample in patient with OLP. NO is a 
free radicle, its increased production in the body 
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Graph 1: Nitric oxide assay in the study and control group

Table 3: Nitric oxide assay in the study and control group

Variable Groups Mean in serum (µg/ml) P value

Nitric oxide assay Study group 25.5 0.001

Control group 11.7
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shows increased oxidative stress in the patient. 
As seen in our study, levels of serum NO in OLP 
were significantly increased as compare to control. 
This shows that oxidative stress can be the possible 
etiologic factor for OLP and antioxidant may play a 
role in the treatment of the lesions. Till date, only 
symptomatic treatment is available for such cases 
which leaves patient debilitated. Antioxidants on 
long term may show promising results. This study 
was done on small sample size; further study with 
large sample size is advocated.
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