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ABSTRACT 
 

 

Inflammatory markers play an important role in the pathophysiology of patients with oral problems such 

as oral lichen planus. This study aimed to investigate the relationship between vitamin D levels and 

inflammatory markers and total antioxidants in people with oral lichen planus. In this case-control 

study, 131 patients with oral lichen planus (67 in the lichen planus group and 54 in the control group) 

were examined. 8 cc of blood was taken from all participants to assess blood factors, inflammatory 

markers and antioxidant levels. Data were analyzed using SPSS statistical software. The mean age of 

subjects was 42 years. Vitamin D3 levels in the lichen planus group were lower than in the control 

group, but this decrease was not statistically significant (P> 0.05). According to statistical findings in 

the lichen planus group, there was a significant relationship between vitamin D3 levels, inflammatory 

markers and cellular stress factors (P≤0.05). It is concluded that vitamin D3 in people with oral lichen 

planus can play an important role in the pathogenesis of oral disease and increase inflammation. 

Because patients with oral lichen planus are affected by various inflammatory factors, paying attention 

to vitamin D levels in these patients can be effective in reducing inflammation caused by lichen planus. 

DOI: http://dx.doi.org/10.14715/cmb/2021.67.5.31       Copyright: © 2021 by the C.M.B. Association. All rights reserved. 

Introduction 

 Oral Lichen Planus (OLP) is a chronic 

autoimmune disease that causes many oral 

complications in the mouth with reticular, popular, 

plaque-like, erythematous (atrophic), and ulcerative 

lesions (1, 2). OLP is an immune reaction in which the 

fluid between the epithelial cells becomes inflamed, 

allowing T lymphocytes to penetrate the lamina 

propria. By increasing the immune response and 

oxidative stress at the site of inflammation, the cells 

are destroyed and more damage is done to the lining 

of the mouth (3, 4). 

The mucous membranes of the mouth, tongue, and 

gums may be affected by OLP (5). Other areas such as 

the scalp, hair, nails, and mucous membranes of the 

genitals, esophagus, and conjunctiva may also be 

affected by OLP (6). OLP is found in all age groups, 

but adults are significantly more affected than 

children. It affects women more than men (7, 8). 

The findings report an increase in oxidative stress 

and inflammatory factors in people with oral lichen 

planus. Other factors such as stress and hepatitis C  

virus also play a role in inducing oral lichen planus (9, 

10). Oxidative stress is associated with an increase in 

free radicals and oxidants in the body, increasing 

inflammation and damage to many tissues in the body 

(11). The effect of oxidative stress on oral lichen 

planus is known as an important effective factor. 

Reports indicate that increased oxidative stress and 

immune response are associated with each other in 

this disease (12). 

Studies show that vitamin D deficiency is 

associated with many oral diseases, and levels of this 

vitamin can affect the severity of oral lichen planus 

(13). In fact, studies show that many people with oral 

lichen planus suffer from vitamin D deficiency (14). 

vitamin D plays an important role in the modulation 

of the inflammation system by regulating the 

production of inflammatory cytokines (15). Sheikh et 

al. observed that the stimulation of CD4
+
 T cells with 

vitamin D suppresses proliferation capacity; 

diminished the percentage of pro-inflammatory 

cytokines, including IFN-γ, IL-17, and IL-22, except 

IL-4 in CD4
+
 T cells (16). The role of vitamin D on 
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inflammatory markers in many diseases, including 

Covid-19, has been identified and its deficiency has 

created many problems for the world (17). 

 Given that no definitive and complete treatment for 

OLP has been identified, and despite the many side 

effects of corticosteroids and the sedative role of this 

drug on this disease, it is necessary to provide a 

solution that can be effective in reducing OLP. Also, 

the relationship of this vitamin on inflammatory 

markers and cellular stress in patients with OLP has 

not been studied so far, and paying attention to this 

issue can be effective in further understanding this 

disease. Therefore, our study aimed to investigate the 

relationship between vitamin D levels and 

inflammatory markers, total antioxidants in people 

with oral lichen planus. 

 

Materials and methods 

Subjects and setting 

This case-controlled study was done from July 

2020 to July 2021 at a hospital in China. 131 People 

participated in this study in two groups (n = 70 for 

each group): Oral lichen planus (OLP) and control 

groups. The control group included healthy people 

who had undergone the common and same tests as the 

Oral lichen planus patients. Details including height 

and weight were recorded for all participants in a 

standard condition. Nearly 7 ccs of venous blood were 

taken from all participants for evaluating the levels of 

inflammatory markers, and then it was stored inside 

an EDTA + NaF tube. 

 

Inclusion and exclusion criteria 

The inclusion criteria of study groups included: 1) 

People with oral lichen planus between the ages of 15 

and 70.  2) All participants signed informed consent 

before entering the study. 

The exclusion criteria were having: 1) hyper-

androgenism due to other reasons, 2) malignancies 

because of drug consumption such as glucocorticoids, 

anticonvulsants, vitamin and calcium supplements, 3) 

liver or kidney disease, 4) People with chronic 

diseases such as diabetes and high cholesterol and 5) 

Patients' reluctance to continue research. This study 

was approved by the ethics committee of our 

university. 

 

 

Biochemical assessment 

After instructing all patients to do not to eat, drink 

or smoke, the blood samples of all participants were 

gathered. During days 2-6 of the menstrual periods, a 

sample of 10 ccs of blood was collected within 

standard tubes with plain tops for conducting further 

analysis. 

Through assessment of all blood samples before 

ovulation on the second day of the cycle, the normal 

values of 20–100 ng/dL were recognized to be 

preventive for other reasons of the abnormal condition 

of menstrual disorders. 

Hydroxy vitamin D was measured with electron-

chemiluminescence binding assays (ECLIA) (immune 

dingnostik, Bensheim). When the vitamin D3 serum 

level is higher than 30 ng/ml, it is defined as a normal 

level of vitamin D. Also, 20 ng/ml to 29 ng/ml level 

of vitamin D3 was categorized as insufficient, 10 

ng/ml to 19 ng/ml as moderately deficient and less 

than 10 ng/ml as severely deficient (18). 

 

Measurement of inflammation markers and Total 

Antioxidant Capacity(TAC) 

Blood samples (2 mL) were collected into 

anticoagulant-free tubes and centrifuged at 1000×g for 

15 min.TAC was measured using the ferric reducing 

antioxidant power (FRAP) assay (ZellBio ELISA Kit, 

Germany), Serum hs-CRP was determined by 

immunologic turbidimetry (Orion Diagnostic, Espoo, 

Finland). Serum levels of TNF-α and IL-6 were 

measured in duplicate using a commercially available 

enzyme-linked immunosorbent assay kit (Human IL-6 

and Quantikine HS TNF-α, Mannheim, Germany). 

 

Statistical analysis 

Analysis of variance and t-test were used to 

compare quantitative variables with normal 

distribution between the two groups. The Chi-square 

test was used to evaluate the qualitative variables. In 

the case of normal distribution, the relationship among 

the levels of vitamin D and metabolic variables was 

analyzed with Pearson’s coefficient. Spearman’s test 

was used for non-normal distribution. The statistical 

package for social sciences (SPSS) software version 

25 was applied for carrying out all analyses.  A P-

value less than 0.05 was considered significant. 
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Results and discussion  

The means of age were 39.24 ± 11.17 and 41.32 ± 

8.51 years old in the control and OLP groups, 

respectively (P = 0.12). The means of body mass 

indexes were 28.13 ± 4.75 and 26.03 ± 5.40 kg/m
2
 in 

the control and OLP groups, respectively (P = 0.09). 

There was no significant difference regarding waist 

circumferences between the two groups. (Table 1). 

 

Table 1. Anthropometric parameters of the study 

Group 
OLP group 

(Mean ± SD) 

Control group 

(Mean ± SD) 

P 

value 

Age 41.32 ± 8.51 39.24 ± 11.17 0.12 

Weight 69.22±15.70 67.15±11.69 0.23 

Body mass index 26.03 ± 5.40 28.13 ± 4.75 0.09 
 

 

A total of 25.5% of participants were deficient in 

vitamin D. The percentages of vitamin D3 levels less 

than 10 ng/ml were 33.7 % in the OLP and 17.3% in 

the control groups. Also, percentages of vitamin D3 

levels more than 30 ng/ml within the OLP group and 

control group were 31.4 % and 42.0% respectively 

(Table 2). But The different vitamin D3 deficiency 

between two groups was not significant (P = 0.07). 

 

Table 2. Vitamin D3 levels in each study group 

Vitamin D level 

(ng/ml) 
< 10 10 - 30 > 30 P 

value 

OLP group %33.7 %31.4 %34.9 

0.08 Control group %17.3 %42.0 %40.7 

Total %25.5 %36.2 %37.3 
 

 

Correlation between TAC level and vitamin D 

concentration, was a weak and positive relationship, 

although statistically were significant. TAC showed a 

significant increase in the control group (P =0.012). 

Evaluation of inflammatory markers shows that TNF-

α, IL-6 and hs-CRP showed significant differences 

among the OLP group (Table 3). Results of TNF-α, 

IL-6 and hs-CRP showed an increase in the OLP 

group (P< 0.05). 

Pearson’s correlation was used to investigate the 

relationship between serum vitamin D levels and 

variables such as Total Antioxidant Capacity (TAC), 

TNF-α, IL-6 and hs-CRP in each group. Within the 

OLP group, there was a reverse, linear association 

among Total Antioxidant Capacity (TAC) and the 

level of vitamin D3 (P < 0.05). (Table 4). Within the 

control group association between, TNF-α, IL-6 and 

hs-CRP and the level of vitamin D3 (P < 0.05). 

 

Table 3. Comparisions of serum TAC and IL-6, TNF-α, 

hs-CRP according to cognitive status 

Groups 

Variables 

OLP group 

(Mean ± SD) 

Control group 

(Mean ± SD) 
P value 

TAC (µm/L) 402.3±72.5 448.3±96.5 0.012 

TNF-α (pg/ml) 33.04 ±12.2 29.02 ±8.6 0.013 

IL-6(pg/ml) 26.02 ±8.7 17.92 ±6.4 0.021 

hs-CRP (mg/L) 2.40 ± 0.5 0.80 ± 0.4 < 0.001 
 

 

Table 4. Correlation between vitamin D3 and 

inflammatory markers and Total Antioxidant Capacity 

(Pearson’s correlation) 

Parameters  
OLP 

group 

Control 

group 

TAC (µm/L) 

Pearson’s correlation -.016 -.152 

 .016 .022 

   

TNF-α (pg/ml) 

Pearson’s correlation .022 -.054 

 .854 .662 

   

IL-6(pg/ml) 

Pearson’s correlation -.292 -.165 

 .009 .047 

   

hs-CRP (mg/L) 
Pearson’s correlation .069 -.080 

 .029 .027 
 

 

Studies have shown that vitamin D plays an 

important role in reducing tissue inflammation by 

acting on antioxidant pathways. In fact, vitamin D has 

a beneficial effect on increasing the function of the 

immune system by increasing metabolism and 

reducing inflammation and accelerates the 

improvement of oral lichen planus (13, 14, 15, 16).  

In our study, 25.5% of participants were deficient 

in vitamin D, but the deficiency was higher in the 

OLP group. Overall, the healthy group was better off 

in terms of vitamin D, with only 17% deficient in 

vitamin D; But the group of people with lichen planus 

were 33% deficient in vitamin D. Despite the 

difference in vitamin D levels in the lichen planus 

group, the difference between the two groups was not 

statistically significant. In fact, our findings show that 

vitamin D deficiency in both populations shows that 

Chinese health officials are paying more attention to 

this issue.  

Few studies have been performed on vitamin D 

levels in people with oral lichen planus, and these 
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studies have found the role of this vitamin to be 

effective in oral lichen planus. These findings have 

shown that vitamin D deficiency is present in a high 

percentage of patients with OLP and the use of 

vitamin D supplements has significantly improved the 

effectiveness of treatment in these patients (19, 20, 

21). A study by Gupta et al. In India also showed that 

vitamin D deficiency in lichen planus patients was 

lower than in the other group (22). 

Findings show that paying attention to vitamin D 

levels in the population is an important issue. 

Research has shown that vitamin D plays important 

functions in the body, including regulating cell 

growth, the immune system, and reducing 

inflammation. Vitamin D is responsible for regulating 

genes that direct proteins that are responsible for cell 

proliferation, differentiation, and apoptosis (14, 15, 

19, 21). Many healthy people are deficient in vitamin 

D, and a systematic review shows that targeting 

people with vitamin D deficiency can lead to 

clinically significant improvements in their bone 

density. In this study, the role of vitamin D in the 

better development of children has been reported (23). 

The present study showed that the mean of 

oxidative stress was significantly higher among a 

group of people with OLP compared to the control 

group. In addition, our study shows that decreased 

antioxidant capacity in people with oral lichen planus 

may be associated with the disease. A systematic 

review of the role of oxidant levels and oxidative 

stress in the progression and development of lichen 

planus has been identified (24). 

Various findings have been made regarding oral 

lichen planus, but the relationship between vitamin D 

levels and oxidative stress in patients with lichen 

planus has not yet been investigated. In cohort studies, 

levels of oxidative stress were compared between 

patients with OLPs and controls. The results of this 

study showed that the level of antioxidants in people 

with OLP is significantly lower than in healthy 

people, which is consistent with the results of the 

present study (25, 26). 

Current evidence implicates various factors to 

develop oxidative stress and its severity in patients 

with OLPs. The antioxidant capacity of the serum 

based on both TAC and cTAS can help to provide 

better control of the disease in patients with OLPs 

(20,21,27). 

We found a significant difference between the two 

groups regarding inflammatory markers.In the control 

group, the level of vitamin D3 less than 10 ng/ml 

could cause a considerable increment of inflammatory 

markers. This finding was consistent with similar 

studies on the association of vitamin D with 

inflammatory markers. Studies by Du et al. Show that 

vitamin D helps improve the immune response in 

patients with lichen planus by affecting the cellular 

pathway of inflammation (28). Recent findings 

suggest that vitamin D receptor genetic 

polymorphisms are associated with oral lichen planus 

in various populations in China (29).  

Seif et al.'s study of vitamin D levels in people with 

oral lichen planus examined their vitamin D 

deficiency in patients. They suggested that vitamin D 

deficiency in these patients may have an effect on 

inflammatory pathways to increase inflammation. 

Oral and oral lichen planus helps (30). 

Our findings were consistent with the above 

studies, which suggested that the inflammatory 

cytokine, IL-6 and hs-CRP might be a meaningful 

biological marker to link the cognitive impairment in 

OLP patients. Extensive studies have been performed 

to determine safe and effective drugs for the treatment 

of OLP; but so far, no highly effective drug has been 

developed that can be 100% responsive (31). As a 

result, it is important to look at ways to boost immune 

system function, such as taking vitamin D to prevent 

infection.  

Findings show that the use of vitamin D as a drug 

supplement is effective in the treatment of oral lichen 

planus and certainly my levels of vitamin D are 

important in preventing this disease (32,33).  

In the present study, we tried to take an important 

step in understanding the relationship between vitamin 

D and the factors contributing to occur OLP. Anyway, 

because of the prevalence of deficiency of vitamin D, 

the question of what is the cause of this deficiency in 

the population under study is of very high importance. 

A limited number of foods naturally contain 

vitamin D. Meat, fatty fish and fish liver oil are 

among the best sources of vitamin D, and 

consumption of these foods by people with oral lichen 

planus can be effective in improving their vitamin D 

levels. Also, as mentioned, taking vitamin D 

supplements and sun exposure can also be effective in 

increasing vitamin D levels. 
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Conclusion 

We investigated vitamin D3 deficiency and its 

relationship with inflammatory markers and Total 

Antioxidant Capacity. Due to the fact that various 

factors such as oxidative stress are effective in the 

development of OLP disease, therefore, 

pharmacological treatments along with diets 

containing antioxidants can be effective in relieving 

these metabolic disorders. The results of this study 

showed that vitamin D is one of the important causes 

for the treatment of oral lichen planus. Further studies 

are recommended on the response to vitamin D within 

the OLP group to investigate the fact that whether 

taking vitamin D3 supplements can be helpful or not. 

In addition, the effect of sun exposure can be 

compared to other treatments. It is hoped that the 

present study is an effective step in improving the 

health of most people. 

 

Acknowledgements 

We are indebted to all patients who participated in 

this research. 

 

Interest conflict  

The authors declare no conflict of interest.  

 

Disclosure Statement 

No potential conflict of interest was reported by the 

authors. 

 

References 

1. Park S-Y, Lee H-J, Kim S-H, Kim S-B, Choi Y-

H, Kim Y-K, et al. Factors affecting treatment 

outcomes in patients with oral lichen planus 

lesions: a retrospective study of 113 cases. J Perio 

Implant Sci. 2018;48(4): 213-23. 

2. Azizi A, Alaee A. Comparison of serum zinc in 

lichen planus patients and healthy subjects. J Res 

Dent Sci. 2016; 12 (4) :182-185. 

3. Hashemy, S. I., Gharaei, S., Vasigh, S., Kargozar, 

S., Alirezaei, B., Keyhani, F. J., & 

Amirchaghmaghi, M. Oxidative stress factors and 

Creactive protein in patients with oral lichen 

planus before and 2 weeks after treatment. J Oral 

Patholog Med 2016. 45(1), 35-40. 

4. Rabiei M, Sadegh Kanjani M, Kazemnezhad Leili 

E, Kohanghadam S. The Comparison Between 

Anxiety, Level of Salivary Cortisol &SIgAIn Oral 

Lichen Planus. J Res Dent Sci. 2012; 9(3) :125-

131. 

5. Ismail SB, Kumar SK, Zain RB. Oral lichen 

planus and lichenoid reactions: etiopathogenesis, 

diagnosis, management, and malignant 

transformation. J Oral Sci. 2007; 49(2): 89-106. 

6. Le Cleach, L., & Chosidow, O. Lichen planus. N 

Engl J Med, .2012. 366(8), 723-732. 

7. Gorouhi, F., Davari, P., & Fazel, N. Cutaneous 

and mucosal lichen planus: A comprehensive 

review of clinical subtypes, risk factors, diagnosis, 

and prognosis. Sci World J 2014. 2014, 1-22. 

8. Payette, M. J., Weston, G., Humphrey, S., Yu, J., 

& Holland, K. E.. Lichen planus and other 

lichenoid dermatoses: Kids are not just little 

people. 2015. 

9. Das, S., Bordoloi, R., Newar, N. A review on 

immune modulatory effect of some traditional 

medicinal herbs. J Pharm Chem Biol Sci 2014. 

2(1), 33-42. 

10. Aziziaram, Z., Bilal, I., Zhong, Y., Mahmod, A., 

Roshandel, M. Protective effects of curcumin 

against naproxen-induced mitochondrial 

dysfunction in rat kidney tissue. Cell Mol Biomed 

Rep 2021; 1(1): 23-32. 

11. Bahramikia S, Ardestani A, Yazdanparast R. 

Protective effects of four Iranian medicinal plants 

against free radical-mediated protein oxidation. 

Food Chemistry. 2009;115(1): 37-42. 

12. Georgescu SR, Mitran CI, Mitran MI, Nicolae I, 

Matei C, Ene CD, Popa GL, Tampa M. Oxidative 

Stress in Cutaneous Lichen Planus—A Narrative 

Review. J Clin Med 2021; 10(12): 2692. 

13. Fahimeh Rezazadeh, Sara Haghighat, "Serum 

Vitamin Profile in Oral Lichen Planus Patients in 

Southwest of Iran", BioMed Res Int 2021, Article 

ID 8627435. 

14. Mozaffar Tak M, Chalkoo AH. Vitamin D 

deficiency-A possible contributing factor in the 

aetiopathogenesis of oral lichen planus. J 

Evolution Med Dent Sci. 2017;6(66):4769. 

15. Jones G. Metabolism and biomarkers of vitamin 

D. Scand. J. Clin. Lab. Investig. Suppl. 2012; 243: 

7-13. 

16. Sheikh V, Kasapoglu P, Zamani A, Basiri Z, 

Tahamoli-Roudsari A, Alahgholi-Hajibehzad M. 

Vitamin D3 inhibits the proliferation of T helper 



  Yuhan Hu / The relationship between serum vitamin D level with inflammatory markers, 2021, 67(5): 227-232  

 

Cell Mol Biol  232 

 

cells, downregulate CD4+ T cell cytokines and 

upregulate inhibitory markers. Human Immunol 

2018;79(6):439-45. 

17. Lakkireddy, M., Gadiga, S.G., Malathi, R.D. et al. 

Impact of daily high dose oral vitamin D therapy 

on the inflammatory markers in patients with 

COVID 19 disease. Sci Rep 11, 10641 (2021). 

18. Saedisomeolia A, Taheri E, Djalali M, Djazayeri 

A, Qorbani M, Rajab A, Larijani B. Vitamin D 

status and its association with antioxidant profiles 

: A cross-sectional study in Iran. Indian J Med 

Sci. 2013; 67(1-2): 29-37. 

19. Grimm M, Cetindis M, Biegner T, Lehman M, 

Munz A, Teriete P, et al. Serum vitamin D levels 

of patients with oral squamous cell carcinoma 

(OSCC) and expression of vitamin D receptor in 

oral precancerous lesions and OSCC. Med Oral 

PatolOral CirugiaBucal. 2015; 20(2):e188. 

20. Varma RB, Valappila NJ, Pai A, Saddu SC, 

Mathew N. Oral lichen planus: Is vitamin D 

deficiency a predisposing factor? A case report. 

IJSS. 2014; 2(7): 230. 

21. Bahramiyan A, Bahramian M, Mehdipour M, 

Falsafi P, Khodadadi S, Dabaghi Tabriz F, et al. 

Comparing Vitamin D Serum Levels in Patients 

with Oral Lichen Planus and Healthy Subjects. J 

Dent Shiraz Univ Med Sci. 2018; 19(3): 212-16. 

22. Gupta A, Prakash Sasankoti Mohan R, Kamarthi 

N, Malik S, Goel S, Gupta S. Serum vitamin D 

level in oral lichen planus patients of north India. 

A case-control study. JDRT. 2017;1:19-3 

23. Manteco  L, Alonso  , Moya V, Andre AG, Avello 

N, Martõ ez-Morillo E, et al. (2018) Marker of 

vitamin D status in healthy children: Free or total 

25-hydroxyvitamin D? PLoS ONE 13(8): 

e0202237. 

24. Jia Wang, Jingjing Yang, Chen Wang, Zhibai 

Zhao, Yuan Fan, "Systematic Review and Meta-

Analysis of Oxidative Stress and Antioxidant 

Markers in Oral Lichen Planus", Oxidative 

Medicine and Cellular Longevity, vol. 2021, 

Article ID 9914652, 16 pages, 2021. 

https://doi.org/10.1155/2021/9914652 

25. Darczuk D, Krzysciak W, Vyhouskaya P, Kesek 

B, Galecka-Wanatowicz D, Lipska W, 

Kaczmarzyk T, Gluch-Lutwin M, Mordyl B, 

Chomyszyn-Gajewska M. Salivary oxidative 

status in patients with oral lichen planus. J Physiol 

Pharmacol. 2016 Dec 1; 67(6): 885-94. 

26. Khan A, Farah CS, Savage NW, Walsh LJ, 

Harbrow DJ, Sugerman PB. Th1 cytokines in oral 

lichen planus. J Oral Patholog Med 2003; 32(2): 

77-83. 

27. Darczuk D, Krzyściak W, Bystrowska B, Kęsek 

B, Kościelniak D, Chomyszyn-Gajewska M, 

Kaczmarzyk T. The relationship between the 

concentration of salivary tyrosine and antioxidants 

in patients with oral lichen planus. Oxidative Med 

Cell Longevity. 2019. 

28. Du J, Li R, Yu F, et al. Experimental study on 

1,25(OH)2 D3 amelioration  of oral lichen planus 

through regulating NF-κB signaling pathway. 

Oral  Dis. 2017 Sep; 23(6): 770-778. 

29. Shen, H., Liu, Q., Huang, P. et al. Vitamin D 

receptor genetic polymorphisms are associated 

with oral lichen planus susceptibility in a Chinese 

Han population. BMC Oral Health 20, 26 (2020). 

https://doi.org/10.1186/s12903-020-1002-3 

30. Seif S, Jafari-ashkavandi Z, Mardani M, 

Hamidizadeh N. Evaluation of Serum Vitamin D 

Level in Oral Lichen Planus Patients. J Mashhad 

Dent School. 2018; 42(1): 49-58. 

31. Resende, J. P., Chaves, M., Aarestrup, F. M., 

Aarestrup, B. V., Olate, S., & Netto, H. D. Oral 

lichen planus treated with tacrolimus 0.1%. Int J 

Clin Exp Med 2013. 6(10), 917-921. 

32. Kazemi E, Zargooshi J, Kaboudi M, Heidari P, 

Kahrizi D, Mahaki B, Mohammadian Y, Khazaei 

H, Ahmed K. A genome-wide association study to 

identify candidate genes for erectile dysfunction. 

Brief Bioinforma 2021; 22(4):bbaa338. 

https://doi.org/10.1093/bib/bbaa338. 

33. Gupta J, Aggarwal A, Asadullah M, Khan MH, 

Agrawal N, Khwaja K J. Vitamin D in the 

treatment of oral lichen planus: A pilot clinical 

study. Indian Acad Oral Med Radio 2019; 31(3) 

:222-27. 

https://doi.org/10.1155/2021/9914652

