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Oral lichen planus (OLP) is a chronic inflammatory mucosal disease of unknown 
etiology. Many studies have implicated the protective role of antioxidants in such 
diseases. The aim of this study was to compare salivary total antioxidant capacity (TAC 
and malondialdehyde (MDA) and antioxidant vitamin (vitamin s A, C and E) levels in 
patients with erosive OLP and healthy individuals. Thirty six patients with OLP (14 
males, 22 females) and 36 control subjects (15 males, 21 females), matched for age and 
sex were enrolled in this case control study. The salivary levels of MDA, TAC, and anti-
oxidant vitamin levels were measured in both case and control groups. The salivary 
level of MDA was significantly higher (p＜0.001) in patients than in controls. In patients 
with OLP, the TAC of saliva was significantly lower than that in healthy subjects (p
＜0.001). Compared with controls, the levels of salivary antioxidant vitamins were sig-
nificantly decreased in patients with OLP (p＜0.001). In addition, a positive correlation 
was found between the decrease in the salivary amount of vitamin C and that in vitamin 
E in patients and controls. In addition to the lower salivary levels of antioxidant vita-
mins and the lower TAC, the higher level of MDA in patients with OLP suggests that 
free radicals and the resulting oxidative damage may be important in the pathogenesis 
of OLP lesions. 
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INTRODUCTION

　The exact causes of oral lichen planus (OLP) which is a 
long standing mucocutaneous illness are not completely 
discovered. However infiltration of large numbers of lym-
phocytes could be found in the affected erea.1,2

　Oral pain resulted from OLP could be ranged from a little 
bothersome to annoying pain inhibits patients from their 
daily function.3 OLP could be found with different manifes-
tation including white stria or papules, erythematouse le-
sions and also bullae.4 Buccal mucosa, tongue as well as 
gums are the common sites for OLP. OLP could be found 
in about 2% of people all around the world, more commonly 
in women aged between 40 to 60 years old.5 

　There are different factors could play as triggers to in-
duce OLP. Genetic susceptibility, immunological illnesses, 
malnutrition as well as infectious agents are factors which 
could be considered as triggers for OLP.6 Besides all factors 
mentioned above upper level of reactive oxygen species 
(ROS) and lipid peroxidation may be related to OLP.7

　Any certain condition which leads to increased level of 
ROS or reduced function of antioxidant including over pro-
duction of ROS or impaired ROS removal is called oxidative 
stress. ROS could be toxic to cells via inactive enzymes, de-
naturizing proteins, DNA destruction, and lipid peroxi-
dation. These events lead to damaged cell membrane and 
increase reactive aldehydic materials like malondialde-
hyde (MDA). MDA is a useful determinant to show high lev-
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el of lipid peroxidation8 which lead to impaired cell 
function. Previous studies mentioned there is a relation be-
tween high oxidative stress and low anti oxidant activity 
in those who have OLP.9

　There are different types of scavengers for free radicals 
consist of different enzymes, minerals as well as vitamins.10 
vitamin A and E inhibits lipid peroxidation of cell mem-
brane and vitamin C plays as a cofactor for many enzymes 
which stabilizing collagen triples helical structure. Besides, 
vitamin C could help to reproduce vitamin E from its radical 
root.10

　Saliva according to its non-invasive and easy collection 
and also its composition changes due to many illnesses 
could be considered as a suitable media for diagnosis differ-
ent conditions. As it was shown by different studies saliva 
is useful for diagnosis and also monitoring general health 
status.11 However, using saliva for determination of OLP 
indicators is not a common practice. It is assumed that 
markers of oxidative stress are associated with different lo-
cal oral condition. The level of antioxidant is a potential de-
terminant of susceptibility to be affected by OLP. This sug-
gest that oxidative stress is major triggers for OLP.11-13

　Evaluation salivary total antioxidant capacity (TAC) 
may result in valuable data about different condition in pa-
tients’ systems which result in higher risk for diseases such 
as OLP.13 Based on knowledge we have, although there are 
some data about the relationship between salivary anti-
oxidant of lichen planus, no survey evaluate the effect of 
vitamin A level on OLP incidence. The aim of the present 
study was to compare the level of lipid peroxidation, TAC 
and antioxidant vitamins in those with OLP and healthy 
subjects.

MATERIALS AND METHODS

1. Patients and controls 
　This case-control investigation has done in Oral Medi-
cine department of Dental faculty, Hamadan University of 
Medical Sciences, Islamic Republic of Iran in 2012-2013. 
Admission form was taken from each participant and the 
investigation protocol was approved by ethical depart-
ment. 36 patients who had OLP (22 women and 14 men) 
and referred oral medicine department participated in the 
study. Because oral erosive LP is a precancerous lesion, 
that may be contribut to alter the amounts of antioxidants. 
We choose these patients as the case group. The mean age 
of patients was 43.1=9.6 years. The sex and age of the cases 
were matched to controls who were chosen from the healthy 
staff of the faculty. Controls also participated in the study 
after providing written constant. All of 36 healthy subjects 
(21 women and 15 men) who were free of oral mucosal dis-
ease participated in control group (mean age: 40.1=6.1 
years).
　The history of using alcohol and cigarette, social factors 
were taken in a questionnaire. 
　The inclusion criteria were a biopsy- proven diagnosis of 
erosive OLP that had two microscopic characters: the first 

one was band like infiltration of lymphocytes and the other 
was degeneration of the basement membrane layer. Exclu-
sion criteria were lichenoied reaction to amalgam restora-
tion or drug induced reaction. 
　Systemic disease (including any autoimmune disease or 
malignancy or diabetes mellitus), use of any oral drugs and 
vitamins in last 3 months. History of trauma, surgery about 
1 month age was other exclusion criteria.14 

2. The collection of saliva
　Saliva collection can be done from an individual gland or 
from all of glands that exert oral fluid (whole saliva).
　In our study we needed to have whole saliva so for this 
purpose we decided to use spitting method. In this method 
samples should be collected 90 minutes after the last eating 
or drinking at the same time of day. In the first step the pa-
tients were rinsed his mouth with water, then sitting in a 
relax position, after 5 minutes the accumulated saliva 
(unstimulated saliva), expectorates into preweighted tube.
　The collected saliva samples were centrifuged at 4,000 
g at 4oC for 10 minutes, immediately. The supernatants 
were stored at 80oC for analysis.

3. Measurement of salivary total antioxidant capacity
　The TAC was identified by measuring the ability to de-
crease Fe3+ to Fe2+ by use of the ferric reducing ability of 
plasma (FRAP) test as mentioned in aprevious study.15 
Briefly, in this method the medium was exposed to Fe3+ 

and the anti oxidants was appeared in the medium begin-
ning to produce fe2+ as an activation of antioxidant. By 
mixing 300 mM acetate buffer (pH=3.6), 10 mM 2, 4, 6 tri-
pyridyl-s-trazine (TPTZ) solution and 20 mM FeCl3. 6 H2O 
in a 10:1:1 ratio. The working FRAP reagent was produced, 
just before use and heating the mixture to 37oC. By prepar-
ing a solution of 10 m M TPTZ in 40 m M HCl, the TPTZ 
was made. An H2O-diluted sample was then added to 300 
ml freshly prepared reagent warmed at 37oC. A blue color 
has appeared from the complex between Fe2+ and TPTZ. 
The colored complex was absorbed and recorded at 593 nm 
by use of a Tecan Sunrise Microsplate Reader (Tecan, Gro-
ding, Ausria).
　The level of salivary MDA was measured by a method 
based on reaction with thiobarbituric acid (TBA) at 96 to 
100oC.16 In this test MDA and TBA influence together for 
produce a pink pigment that absorbed maximum at 532 
nm.
　The reaction was performed at a pH of 2 to 3 at 90oC for 
15 minutes for precipitating the protein it was needed. The 
sample mixed with 2 volumes of cold 10% (w/v) trichloro-
acetic acid. The protein was pelleted by centrifugation, and 
an aliquot of the supernatant was reacted with an equal vol-
ume of 61% (w/v) TBA in a boiling water bath for 10 
minutes. The absorption area was read at 552 nm after 
cooling. According to a standard diagram the results were 
assessed as M mol/l which was prepared with a serial dilu-
tion of standard 1, 1, 3, 3-tetramelhoxypropane.
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FIG. 1. The unstimulated whole saliva concentrations of (A) malondialdehyde (MDA) and (B) total antioxidant activity (TAC) in cases
(patients with erosive oral lichen planus) and controls (healthy subjects). *Indicates significant difference with control (p＜0.001).

TABLE 1. Salivary antioxidant vitamin levels (vitamins A, C, and E) of patients with erosive oral lichen planus (cases) and healthy subjects
(controls)

Salivary antioxidant vitamins Cases (Mean±SD) Controls (Mean±SD) p value

Vitamin A (ng/ml)
Vitamin C (mg/ml)
Vitamin E (nmol/ml)

136.4±21.2  
  1.49±0.28
22.38±3.9

186.9±27
   2.39±0.39
35.44±5.1

p<0.001
p<0.001
p<0.001

4. Determination the amounts of vitamin A, vitamin E, and 
vitamin C In saliva

　The level of salivary vitamin A and vitamin E was 
Analyzed in duplicate by using commercially available 
ELISA kits (Shanghai Crystal Day Biotech Co., LTD, 
China), and the mean values of the duplicates were used 
to analyze the results. These ELISA kits are based on the 
principle of the double-antibody sandwich technique to de-
tect human vitamin A and vitamin E in saliva samples. The 
sensitivity of the kits was 1.21 ng/ml and 0.011 nmol/ml for 
assay of vitamin A and vitamin E, respectively. The intra 
and inter assay coefficients of variation were ＜10% and 
＜12%, respectively.
　Total vitamin C analysis was conducted according to the 
method of Roe and Kuether,17 which is based on the devel-
opment of a color product as a result of the reaction of dehy-
droascorbic acid with dinitrophenylhydrazine.

5. Statistical analysis
　The data were statistically analyzed by using the SPSS 
statistical package (SPSS, version 17.0, Chicago, IL, USA). 
Student’s t-test for independent samples was used to de-
termine the statistical significance amounts of unsti-
mulated whole saliva MDA, TAC, vitamin C, vitamin E, 
and vitamin A within both patient and control groups. 
Correlation assessments were performed by using the 
Spearman correlation analysis. 
　Statistical difference was explained the correlation as-
sessments by using the spearman correlation analysis. 
Statistical difference was considered significant at p＜ 

0.05.

RESULTS

　There were no statistically significant differences in the 
ages or sex distributions of the patients and the controls 
(p=0.06, p=0.66, respectively).
　Fig. 1 shows the comparison of salivary MDA and TAC 
levels between the cases and controls. 
　Our study revealed higher salivary MDA in cases than 
in controls. The mean value of salivary MDA in cases was 
5.59±2.05 μmol/l, whereas , the mean value in controls was 
3.42±1.44 μmol/l. This difference was statistically sig-
nificant with a p value of ＜0.001. The mean salivary TAC 
level (0.136±0.01 mmol/l) in patients with OLP was sig-
nificantly lower than that of controls (0.205±0.02 mmol/l); 
(p＜0.001), as illustrated in Fig. 1B. 
　The comparison of salivary antioxidant vitamin levels 
between cases and controls is shown in Table 1. Salivary 
vitamin A ,C, and E levels were lower in cases as than in 
controls and The difference was statistically significant.
　There was a significant positive correlation between the 
decrease in vitamin C and that in vitamin E in patients and 
controls (r=0.37, p=0.001); (Fig. 2).

DISCUSSION

　ROS and antioxidants imbalances may have a main role 
in OLP development.12,18 Therefore, in the current study 
the we evaluated the levels of MDA, TAC and the anti-
oxidant vitamins A, C and E in the saliva of patients with 
OLP. The antioxidant defense systems are highly com-
plex,8,12 and effective against ROS. It is essential to eval-
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FIG. 2. Positive correlation between salivary levels of vitamin C 
and vitamin E in patients and controls. r=0.374 and p value= 
0.001.

uate the amounts and the action of the different anti-
oxidants for in vivo evaluation of antioxidant status. Con-
siderable evidence suggests a role for nutrients, partic-
ularly the so-called antioxidants vitamin A, vitamin C, and 
vitamin E in the pathogenesis of OLP.19 In the current 
study, we observed that the levels of the antioxidant vita-
mins A, C and E in saliva were significantly lower in pa-
tients with OLP than healthy control group. The possible 
protective effects of vitamins in reducing the risk of OLP 
may be related to antioxidant role in eliminating free radi-
cal damage and single oxygen.20 The fact that antioxidant 
vitamins are effective against oxidative stress may explain 
the significant difference between healthy individuals and 
patients with OLP. Consistent with our findings, Barikbin 
et al.,21 found a significant decrease in salivary levels of vi-
tamin C and vitamin E in patients with OLP. In contrast 
to our study, Nagao in a case control study about serum an-
tioxidant in patients with OLP showed higher levels of reti-
nol in OLP.7 
　There was a significant positive relation between the de-
crease invitamin C and that in vitamin E in patients and 
controls in the present study. Vitamin C interact with vita-
min E in the watery environment of the cells and lipid rich 
areas of the cell and regenerating vitamin E by a non-enzy-
matic mechanism.22 
　Our study showed a decline in TAC in patients with OLP 
which is in agree with a number of previously published 
studies. The antioxidant capacity reduction in our study 
may show cellular damage by oxidative processes.13 
　Our finding indicated that salivary MDA level was high-
er in patients with OLP than healthy control group. We be-
lieve that, decreased antioxidant defense mechanism led 
to increased ROS and MDA production. Increased oxida-
tive stress may be primary pathogenic event or a because 
of the inflammatory process in OLP.23 Higher MDA levels 
in our findings was similar to other studies. Hassan et al.,24 
demonstrated high MDA level in lichen. Altered oxidative 
DNA damage, protein oxidation, enzymatic antioxidant 
defenses increase MDA level. In Sezer et al.,12 study MDA 

serum levels was also increased in lichen planus group 
than the control group. MDA levels also was high in lichen 
planus, leukoplakia, and cancer.25

　Our findings highlight that saliva may be easy and valid 
diagnostic fluid in patients with OLP. 
　In current study we matched the subjects’ ages and sex, 
so we excluded the effect of these variables on results. 
Antioxidant defense decreases with age and male sex be-
cause estrogens and estradiol have antioxidant pro-
perties.26

　In conclosion, there was relationship between oxidative 
stress and MDA with OLP. The TAC levels also was low in 
patients with lichen planus. Our results indicate that sali-
vary antioxidant vitamin (vitamin A, vitamin E, and vita-
min C) levels are significantly lower in patients with OLP. 
In addition, vitamin C and vitamin E showed a positive 
correlation. All together , further studies need to be done 
to demonstrate oxidative stress role in OLP etiopatho-
genesis. 
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