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ABSTRACT 
Back ground: Oral lichen planus is a chronic inflammatory disease that affects the mucous membrane of the mouth. 
Several researchers suggest that oxidative stress is implicated in the pathogenesis of this disorder. It has been 
hypothesized that melatonin is powerful anti-oxidants and can easily cross the cell membrane and is considered a 
free radical scavenger of Hydroxid, Oxygen and Nitrogen dioxide, cortisol as a stress hormone and the 
immunoglobulin A as first line of defense and protection to the mucous membrane of the mouth are interrelated 
factors for the emergence of oral lichen planus. Aim of this study was to evaluate the level of melatonin, Cortisol and 
IgA in saliva of patients with oral lichen planus lesions in comparison with participants with normal oral mucosa. 
Materials and methods: In this study seventy five subjects with age 18 and over were included. The subjects were 
divided into two groups; control group, this group comprised of 41 subjects with normal oral mucosa and the study 
group, which comprised of 34 subjects with clinically and histopathologically diagnosed oral lichen planus lesion. The 
samples were selected from patients attending College of Dentistry/University of Baghdad and cases that recruited 
to the AL-Emmam Ali hospital / in Baghdad /Dermatology Department. Samples collection started from 2/ may 2013 
to 23/ January 2014.Saliva samples were collected between 10-12 Am. High performance chromatography (HPLC) 
analyzing technique was used for estimating the salivary melatonin and cortisol level. IgA level was measured by 
ELIZA method. 
Results: The mean salivary melatonin level in patients with oral lichen planus was 4.786 µg/ml and the mean saliva 
melatonin level in normal person was 8.759 µg/ml. significant difference (p<0.01) was observed in the salivary 
melatonin levels between the study and control group. The mean salivary cortisol level in patients with OLP was 0.730 
µg / ml and the mean saliva cortisol level in normal persons was 0.165 µg/ml. significant difference (p<0.01) was 
observed in the salivary cortisol levels between the study and control, group. The mean salivary IgA level in patients 
with OLP was 221.4 µg/ml and the mean saliva IgA level in normal person was 125.8 µg/ml. There was a high 
significant difference (p<0.01) the study and control groups. 
Conclusions: The level of salivary melatonin was lower in patients with oral lichen planus, however cortisol and IgA 
was higher when comparing the salivary level with that of the control groups. 
Key words: lichen planus, melatonin, cortisol, sIgA. (J Bagh Coll Dentistry 2016; 28(2):63-68). 
 

INTRODUCTION 
 Certain diseases can cause alteration of the 
body tissues in general and the oral cavity in 
particular, one of these diseases is Lichen planus 
which is a mucocutanueous inflammatory disease 
of unknown origin. The skin and oral mucosa are 
the most frequently involved areas. Other mucous 
membranes (including the genitalia, esophagus, 
and conjunctiva) and skin Appendages (e.g. scalp 
hair and nails) can also be affected (1).                                                             
 Oral lichen planus is a chronic inflammatory 
disease of unknown etiology that affects the 
mucous membrane of the oral cavity (2). 
 The reported prevalence rates of OLP vary 
from 0.5% to 2.2% of the general population. It is 
more frequently observed, in middle-aged 
women, female to male ratio is 1.4:1 (3). It occurs 
more commonly in the mucosa than the cutaneous 
form and tends to be more persistent and more 
resistant to treatment. Oral lesion may 
accompany, precede or follow cutaneous lesion, 
also affect all racial groups (4-7).  
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Many clinical forms of oral lichen planus are 
recognized, the reticular, erosive or ulcerative, 
Papular, Plaque-like, Atrophic, Bullous and 
pigmented (8). 

The etiology of this cellular degeneration is 
believed to be attributed to sub epithelial 
infiltration of T-lymphocytes that contributes to 
the local production of cytokines which in turn 
can stimulate production of Reactive Oxygen 
Species (ROS) and cause oxidative damage to the 
tissues (9).  

The WHO considers OLP as a precancerous 
condition; the premalignant potential of OLP is 
still debatable. Malignant transformation has been 
estimated to occur in 0.5 – 2.9% of the OLP 
patients (4,10). Since etiology is unknown, there is 
no cure for lichen. The symptomatic treatment has 
been focused on reducing the subjective 
discomfort and to maintain or improve the quality 
of life (11).  

In recent years, there has been an increasing 
research interest in oxidation of biological 
systems including free radicals, Reactive Oxygen 
Species (ROS), oxidative stress and antioxidant 
defence mechanisms in inflammatory and chronic 
degenerative diseases and during carcinogenesis 
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(12-14). Oxidative stress results from the metabolic 
reactions that use oxygen and represents a 
disturbance in the equilibrium status of pro-
oxidant/antioxidant reactions in living organisms 
(15).  

It has been found that ROS produced by 
keratinocytes, fibroblasts and 
various inflammatory cells could result in 
disequilibrium between the pro-oxidants and 
antioxidants (16). Reactive oxygen metabolites lead 
to destruction and damage to cell membranes by 
lipid peroxidation (12). 

Melatonin is the principal secretory product of 
the pineal gland. It has immunomodulatory and 
antioxidant activities. Arising out of its 
antioxidant actions, melatonin protects against 
inflammatory processes and cellular damage 
caused by the toxic derivates of oxygen (17). 

Steroid hormone cortisol released in response 
to stress which is one of the factors that leads to 
or triggering the oral lichen planus. 
Immunoglobulin A (IgA) is an antibody that plays 
a critical role in mucosal immunity (18). IgA serves 
an important defending function at mucous 
membrane surfaces, which are the main entry sites 
for most pathogenic organisms. 

Rabiei et al. found that the salivary cortisol 
and IgA levels are correlated with the incidence of 
OLP, and one may consider the salivary IgA and 
cortisol levels as a possible indicator in the 
creation or development of OLP lesions (19). 

The following study aimed to evaluate the 
salivary melatonin, cortisol and IgA levels in 
patients with OLP and normal subjects. 
 
SUBJECTS, MATERIALS AND 
METHODS 
 Seventy five subjects with age 18 and over 
were included in this study. The subjects were 
divided into two groups; control group, this group 
comprised of 41 subjects with normal oral mucosa 
and the study group, this group comprised of 34 
subjects with clinically and histopathologically 
diagnosed oral lichen planus lesion. Thorough 
clinical history was obtained from the 
participants.  

Oral cavity was examined by oral diagnosis set 
under artificial light. After proper clinical 
examination and required investigation (biopsy), 
clinical diagnosis was established. 

The procedure of the study was explained to 
the recruited subjects and informed consent was 
obtained before starting the procedure. The 
participants were instructed not to eat, drink or 
take any medication 1hr before the sample 
collection, and then they were asked to rinse their 
mouth with tap water to remove any derbies 
before the saliva samples collection.                                                  

Unstimulated whole saliva was collected for 
the analyses in order to avoid any changes in the 
chemical composition of saliva initiated by 
stimulation (20). Saliva was collected between 10-
12 a.m. 

The collected saliva samples were centrifuged 
at 3000 rpm for fifteen minutes. The supernatant 
was aspirated for estimating the salivary analysis. 
HPLC – UV detector was used for estimation the 
salivary melatonin and cortisol level. For 
evaluation the level of salivary IgA the ELISA 
method was used.  
 
RESULTS 

In this study, 34 patient with OLP aged 20-63 
years and a mean age of 45.3 years and 41 subject 
with normal oral mucosa aged 18-65 years old 
with mean age of 54.7 years were studied.  

Majority of OLP cases (24 cases) 75% were 
above 30 years of age. 

The predominance of OLP was among female 
patients who showed 29 cases (85.3%); and 5 
cases (14.7%) of OLP were male, with a female to 
male ratio was 5.8:1. 

The distribution result of the study groups 
regarding gender and lesion form with 
comparisons significant has shown a non 
significant different between the two groups 
(P<0.05), since 24.1% of the female and 0.0% of 
male group were having plaque like lesion figure 
(3), while 48.3% of female and 80% of male were 
having reticular form of lesion, figure (4) and the 
leftover of 27.6% female and 20.0% of male were 
having erosive form of lesion, figure (5) ,these 
data illustrated in  table (1). 
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Table 1: Distribution of lesion form factor and gender with Comparisons Significant 
Lesion Form Freq. & Percents Gender Total C.S. (*) 

P-value Male Female 

Plaque 
Freq. 0 7 7 

C.C.= 0.242 
P=0.348 

NS 
 

% Lesion Form 0.0% 100% 100% 
% Gender 0.0% 24.1% 20.6% 

Reticular 
Freq. 4 14 18 

% Lesion Form 22.2% 77.8% 100% 
% Gender 80% 48.3% 52.9% 

Erosive 
Freq. 1 8 9 

% Lesion Form 11.1% 88.9% 100% 
% Gender 20.0% 27.6% 26.5% 

Total 
Freq. 5 29 34 

% Lesion Form 14.7% 85.3% 100% 
% Gender 100% 100% 100% 

(*)NS: Non Sig. at P>0.05 
 

Table 2: levels of the three parameters (µg/ml) for the study and control groups  
C.S.(*) Z-value  Mann-Whitney U SD median mean  No Group Parameter  

HS  -2.618 451 2.344 5.001 4.786 34 Study  Melatonin (µg/ml) 6.235 5.800 8.759 41 Control  

HS  -4.163 306  0.691  0.280 0.730 34 Study  Cortisol (µg/ml)  0.132 0.140 0.165 41 Control  

HS  -3.172 399 151.3 176.9  221.4 34 Study  sIgA (µg/ml) 69.4 82.4 125.8 41 Control  
(*) HS: Sig p<0.01 

 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Cluster Bar Chart of the studied distribution of gender and Lesion Form factors 
  

Figure 3:  Plaque like 
OLP lesion at left side of 

palate 
 

Figure 4: Reticular form 
of OLP at the left side of 

the buccal mucosa  
 

Figure 5: Erosive form of 
OLP at the right buccal 

mucosa 
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The result has shown a non normal distribution 
data of melatonin, cortisol and sIgA. Mann – 
Whitney U test was used for all readings of the 
studied parameters and the median values 
assessed to compare between the groups (table 
2). High significant difference at (P<0.01) 
observed between the study and control groups. 
Control group has shown higher readings of 
Melatonin level (µg/ml) compared with the study 
groups (Fig. 7). 
  

                
Figure 7: Melatonin of the study and control 

groups 
 

There was a high reading of cortisol level in 
saliva compared with that of the control group. 
The results showed that there was a highly 
significant different (P<0.01) between the study 
group and control group (Fig. 8). 
 

                  
Figure 8: Cortisol of the study and control 

groups 
 

Based on the ELISA test the results have shown 
that the study group reported a high readings of 
sIgA compared with the control group (Fig. 9) 
with highly significant difference (p<0.01). 

 

 
Figure 9: Salivary IgA of the study and 

control groups 
  
 
 

DISCUSSION 
In this study the patients under steroid or 

immunomodulation or cytotoxic drug, pregnant or 
breast feeding women and patient under 
medication that might cause lichenoid lesion like 
(antihypertensive, diabetic and sulfa drug) were 
excluded. Lichen planus is a common, chronic, 
autoimmune, mucocutaneous disease affecting the 
skin, genital mucosa, scalp, nails, as well as the 
oral mucosa. 

Studies and researches have been going on to 
elucidate the main causes of disease in addition to 
explore the factors that may initiate the emergence 
of the disease. Identifying the causes will enhance 
the treatment or reaching to a specific therapy. 
Furthermore avoiding the occurrence of the 
precipitating factors and the appropriate treatment 
will be in hand to treat the lesion radically rather 
than just symptomatic relieve (soreness, burning 
sensation or discomfort).Melatonin, cortisol,and 
IgA level in saliva were measured in patients with 
oral lichen planus and compared with that of the 
control group to determine if they could be used 
as marker of existence of the lesion or assess the 
activity of the disease.  

The samples were collected from participants; 
their age was ranged between 18 years and over. 
The first group was the study group, they were 
patients having oral lichen planus lesion and their 
mean age was 45.3 years.  

The control group was the second group 
consisted of participants having normal oral 
mucosa and their mean age was 54.7 years. 

The study revealed that the majority of cases 
(24 cases) 82% were above 30 years of age and 
this was in consistent with the other reported 
studies (21).  

Predominance of OLP among female patients 
was observed, which showed 29 cases (85.3%) of 
oral lichen planus were females; and 5 cases 
(14.7%) of OLP were males, with a female to 
male ratio was 5.8:1 and this was in agreement 
with other studies (22-24).  

The reticular form was the most frequent 
clinical form  observed, they were 18 cases 
(52.9%) followed by the erosive form, 9 cases 
(26.5%) then the plaque like form, 7 cases 
(20.6%). This finding was also noticed in 
harmony with result reported by other 
investigators (21,23,25).  

Melatonin, known chemically as N-acetyl-5-
methoxytryptamine, is a hormone found in 
animals, plants, and microbes (26, 27). In animals, 
circulating levels of melatonin vary in a daily 
cycle, thereby allowing the entrainment of 
the circadian rhythms of several biological 
functions (28). 
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The hormone is synthesized by the pineal 
gland and a variety of other body organs; 
Melatonin had been reported to play a role in 
protecting the oral cavity from tissue damage 
through its antioxidant, anti-inflammatory or 
immunomodulator activity (29). 

Cortisol is a natural steroid hormone produced 
by the adrenal gland cortex. It has a strong diurnal 
variation, generally high early in the early 
morning and falling during the day time. 

Stress induces increased cortisol secretion that 
counteracts inflammatory reactions. In this study, 
the correlation between the level of salivary 
cortisol and the OLP was analyzed. 

IgA is the secretory immunoglobulin exists in 
the saliva as well as other body secretory fluid. It 
is the first line of the host defense against 
pathogens that invades the mucosal surfaces. 
Salivary IgA is antibody responsible for oral 
immunity by preventing microbial adherence, 
neutralizing enzymes, toxins and viruses (30). It 
was theorized that serum level of immunoglobulin 
may play a role in the pathogenesis of oral 
mucosal diseases, or reflect clinical changes in 
these conditions (31). Increased levels of serum 
IgA in patients with OLP were reported (32, 33). 

The evaluation of IgA in saliva was performed 
by ELISA assay through which the optical density 
(OD) was measured and the concentrations 
calculated by using the quadratic equation. 

 HPLC system has been used to estimate the 
salivary melatonin and cortisol level. HPLC 
system was used for its advantages which include; 
speed (allow analysis to be done in a shorter 
time), sensitivity, accuracy and high resolution. 

The results of melatonin level have shown 
highly significant difference between the study 
and control groups (P<0.01), since the control 
group has shown higher readings of Melatonin 
level (µg/ml) compared with the study groups. Up 
to our knowledge, there is no study considering 
the level of melatonin in patients with oral lichen 
planus lesion in order to compare it with the 
results of the present study. However, these 
results support the previous findings of the 
researchers which revealed the protective role of 
melatonin through its antioxidant and free radical 
scavenger, anti inflammatory or through 
immunomodulatory activity of this hormone (34,35). 

Psychological stress which is one of the 
significant causal factors of oral lichen planus 
may have an effect on the interpretation of this 
difference between the levels of melatonin of two 
groups.   

Raff and Benloucif and their colleagues have 
reported that chronic stress deplete melatonin and 
causes the production of too much cortisol which 

lowers melatonin, therefore Melatonin can be 
considered a stress protective hormone act by 
keeping down the hyper production of cortisol 
(the stress hormone) since melatonin can help 
control excess cortisol production, this may also 
be involved in lowering adrenal function (36, 37). It 
was also suggested that melatonin could be used 
therapeutically, for instance locally in the oral 
cavity to treat diseases such as bacterial and viral 
lesions, postsurgical wounds, and oral surgeries, 
Lichen planus and oral cancers (38). 

About the cortisol level the results showed that 
there was a highly significant difference (P<0.01) 
between the study group and control group. There 
was a high reading of cortisol level in saliva 
compared with that of the control group. This 
result is in agreement with previous results from 
Koray et al. who studied the relation between 
levels of cortisol (the stress hormone) in the saliva 
of fourty patients with oral lichen planus. The 
analysis compared salivary cortisol levels in these 
patients with the control group (39). The authors 
concluded that salivary cortisol level were 
considerably higher in patients with oral lichen 
planus compared to those without disease, further 
strengthening the ties between salivary cortisol 
levels and oral lichen planus, Ivanovski et al. (40) 
have confirmed this conclusion after finding the 
same results in a basically similar study. 

The IgA results have shown that the study 
group reported a high readings of sIgA (mean 
221.4) μg/ml compared with the control group 
(mean 125.8) μg/ml, this finding is in consistant 
with many reported studies which have shown 
increased level of secretory IgA in saliva of 
patients with OLP lesion (31,41), therefore this 
difference in results between the two groups 
stressed the need to conduct further research 
analysis to include more immunoglobulines. 
  
REFERENCES 
1. Pittelkow MR, Daoud MS, Wolff GK, Goldsmith L, 

Katz S, Gilchrest B, Paller A. Dermatology in general 
medicine.7th ed. New York: Elsevier; 2008. pp. 244-
55. 

2. Lavanya N, Jayanthi P, Rao U, Ranganathan K. Oral 
lichen: An   update on     pathogenesis and treatment. J 
Oral Maxillofac Pathol 2011; 15(2):127-32.  

3. Mallaoglu N. Oral lichen planus:a review. Br J Oral 
Maxillofac Surg 2000; 38(4): 370-7. 

4. Sugerman PB, Savage NW, Walsh LJ, Zhao ZZ, Zhou 
XJ, Khan A, Seymour GJ, Bigby M. The pathogenesis 
of oral lichen planus. Crit Rev Oral Biol Med 2002; 
13(4): 350-65. 

5. Nagao T, Ikeda N, Fukano H, Hashimoto S, 
Shimozato K, Warnakulasuriya S.  Incidence rates for 
oral leukoplakia and lichen planus in a Japanese 
population. J  Oral Pathol Med 2005; 34: 532-9.  

6. Torrente-Castells E, Figueiredo R, Berini-Aytés L, 
Gay-Escoda C. Clinical features of oral lichen planus. 



J Bagh College Dentistry                Vol. 28(2), June 2016                             Evaluation of the 
 

Oral Diagnosis  68 
  

A retrospective study of 65 cases. Med Oral Patol Oral 
Cir Bucal 2010; 15: 685-90.  

7. Fernández-González F, Vázquez-Álvarez R, Reboiras-
López D, Gándara-Vila P,  García-García A, Gándara-
Rey JM. Histopathological findings in oral lichen 
planus and their correlation with the clinical 
manifestations. Med Oral Patol Oral Cir Bucal 2011; 
16: e641-6. 

8. Scully C. Oral and maxillofacial medicine: the basis of 
diagnosis and treatment. 3rd ed.  Edinburgh: Churchill 
Livingstone; 2008. pp. 192-9.  

9. Khan A, Farah CS, Savage NW, et al. Th1cytokines in 
oral lichen planus J. Oral Pathol Med 2003; 32: 77–83. 

10. Gonzalez-Moles MA, Scully C, Gil-Montoya JA. Oral 
lichen planus: controversies surrounding malignant 
transformation. Oral Diseases 2008; 14: 229–43. 

11. Bogdan S, Nemeth Z. The characteristics of oral 
lichen planus. Forgorv Sz 2012; 105(1):35-4. 

12. Sertan E, Sule CT, Warnakulasuriya S, Sevda O, Ayse 
EO, Duygu O, Yegane G, Tanyeri H. Evaluation of 
oxidative stress and antioxidant profile in patients with 
oral Lichen planus. J Oral Pathol Med 2011; 40: 286–
93. 

13. Chole RH, Patil RN, Basak A, Palandurkar K, 
Bhowate R. Estimation of serum Malondialdehyde in 
oral cancer and precancer and its association with 
healthy individuals, gender, alcohol, and tobacco 
abuse. J Cancer Res Ther 2010; 6: 487–91. 

14. Agha-Hosseini F, Mirzaii-Dizgah I, Farmanbar N, 
Abdollahi M. Oxidative stress status and DNA 
damage in saliva of human subjects with oral lichen 
planus and oral squamous cell carcinoma. J Oral 
Pathol Med 2012; 41: 736–40. 

15. Valko M, Leibfritz D, Moncol J. Free radicals and 
antioxidants in normal physiological functions and 
human disease. Int J Biochem Cell Biol 2007; 39: 44–
84. 

16. Zollner FJ, Kaufmann TMR, Podda M. Redox 
modulated pathways in inflammatory skin diseases.  
Free Radical Biol Med 2001; 30: 337–53. 

17. Cutando A, Gomez-Moreno G, Arana C, Escames G, 
Acuña-Castroviejo D. Melatonin reduces oxidative 
stress because of tooth removal. J Pineal Res 2007; 
42(4): 419–20.  

18. Fagarasan S, Honjo T. Intestinal IgA                                         
Synthesis: Regulation of Front-line Body Defenses. 
Nature Reviews Immunol 2003; 3(1): 63–72. 

19. Rabiei M, Sadegh-Kanjani M, Kazemnezhad-Leili, 
Kohanghadam S. The comparison between anxiety, 
level of salivary cortisol SIgA in oral lichen planus. J 
Res Dent Sci 2012; 9(3): 125-31. 

20. Humphrey SP, Williamson RT. A review of saliva: 
normal composition, flow, and function. J Prosthet 
Dent 2001; 85(2):162-9. 

21. Ingafou M, Leao JC, Porter SR, Scully C. Oral lichen 
planus: a retrospective study of 690 British patients. 
Oral Dis 2006; 12: 463-8.  

22. Hietanen J, Paasonen MR, Kuhlefelt M, Malmström 
M. A retrospective study of oral lichen planus patients 
with concurrent or subsequent development of 
malignancy. Oral Oncol 1999; 35: 278-82. 

23. Xue JL, Fan MW, Wang SZ, Chen XM, Li Y, Wang 
L. A clinical study of 674 patients with oral lichen 
planus in China. J Oral Pathol Med 2005; 34: 467-72. 

24. Carbone M, Arduino PG, Carrozzo M, Gandolfo S, 
Argiolas MR, Bertolusso G, Conrotto D, Pentenero M, 

Broccoletti R. Course of oral lichen planus: a 
retrospective study of 808 northern Italian patients. 
Oral Dis 2009; 15: 235- 43.  

25. 25.Gorsky M, Raviv M, Moskona D, Laufer M, 
Bodner L. Clinical characteristics and treatment of 
patients with oral lichen planus in Israel. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 1996; 82: 
644-9. 

26. Caniato R, Filippini R, Piovan A, Puricelli L, 
Borsarini A, Cappelletti EM. Melatonin in plants. Adv 
Exp Med Biol 2003; 527: 593–7. 

27. Paredes SD, Korkmaz A, Manchester LC, Tan DX, 
Reiter RJ. Phytomelatonin: a review. J Exper Botany 
2009; 60(1): 57–69. 

28. Altun A, Ugur-Altun B. Melatonin: therapeutic and 
clinical utilization. Int J Clin Pract 2007; 61(5): 835–
45.  

29. Cutando A, Gomez-Moreno G, Arana C, Acun˜a-
Castroviejo D, Reiter RJ. Melatonin: Potential 
Functions in the Oral Cavity. J Periodontol 2007; 
78:1094-102. 

30. Marcotte H, Lavoie MC. Oral microbial ecology and 
the role of salivary immunoglobulin A. Microbiol Mol 
Biol Rev 1998; 62(1): 71-109. 

31. Sistig S, Vucicevic-Boras V, Lukac J, Kusic Z. 
Salivary IgA and IgG subclasses in oral mucosal 
diseases. Oral Dis 2002; 8: 282-6. 

32. Albanidou-Farmaki E, Kayavis I, Sideropoulos I, 
Papanayiotou P, Polymenidis Z. Serum 
immunoglobulins IgA, IgG and IgM, and oral lichen 
planus. Stomatologia 1990; 47:114–20. 

33. Gandolfo S, Carrozzo M, Carbone M, Broccoletti R, 
Cascio G. Humoral immunological parameters in 
Italian patients with oral lichen planus. Bull Group Int 
Rech Sci Stomatol Odontol 1994; 37: 71–7. 

34. De la Rocha N, Rotelli A, Aguilar CF, Pelzer L. 
Structural basis of the anti-inflammatory activity of 
melatonin. 2007; 57(12): 782–6. 

35. Tan DX, Manchester LC, Terron MP, Flores LJ, and 
Reiter RJ. One molecule, many derivatives: a never-
ending interaction of melatonin with reactive oxygen 
and nitrogen species? J Pineal Res 2007; 42(1): 28–42. 

36. Benloucif S, Burgess HJ, Klerman EB, Lewy AJ, 
Middleton B, Murphy PJ, Parry BL, Revell VL. 
Measuring melatonin in humans. J Clin Sleep Med 
2008; 15; 4(1): 66-9. 

37. Raff H. Utility of salivary cortisol measurements in 
Cushing's syndrome and adrenal insufficiency. 
Endocrine Research, 2010. 

38. Gómez-Moreno GJ, Guardia MJ, Cutando FA, Reiter 
RJ. Melatonin in diseases of the oral cavity. Oral 
Diseases 2010; 16: 242–24. 

39. Koray M, Dulger O, Ak G, Horasanli S, Ucok A, 
Tanyeri H, et al. The evaluation of anxiety and 
salivary cortisol levels in patients with oral lichen 
planus. Oral Dis 2003; 9: 298-301. 

40. Ivanovski K, Nakova M, Warburton G, Pesevska S, 
Filipovska A, Nares S, et al. Psychological profile in 
oral lichen planus. J Clin Periodontol 2005; 32:1034-
40. 

41. Nosratzehi T, Arbabi-Kalati F, Salimi S, Honarmand 
E. The evaluation of psychological factor and salivary 
cortisol and IgA levels in patients with oral lichen 
planus. 2014; 16(7): 31-4. 

  

  


