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Objectives Oral lichen planus (OLP) is a chronic mucocutaneous disease, involving the skin and mucous membranes. Although the 

pathogenesis of OLP is not fully understood, the immune system, genetic and environmental factors, medications, and infections 

may play an important role in OLP. The level of matrix metalloproteinases (MMPs) is known to increase in pathological 

conditions, such as squamous cell carcinoma (SCC), as well as inflammatory conditions, such as OLP. If pain and soreness are 

present, topical corticosteroids (CSs) are the first-line treatment for these patients. This study aimed to evaluate the level of MMP-

9 in individuals with OLP before and after treatment with triamcinolone 0.2% mouthwash. 

Method This study was conducted on 18 patients with erosive-atrophic OLP. First, 5 mL of unstimulated saliva was collected, 

and then, triamcinolone 0.2% mouthwash was prescribed to all the patients. After treatment and healing of the lesions, a sample 

was collected again from the participants. The MMP-9 concentration was quantified in all the samples using an ELISA kit. 

Results The mean age of the participants, including five males and 13 females, was 45.7 years in this study. Before treatment, the 

mean MMP-9 concentration was 1.599 ng/mL, with a standard deviation (SD) of 1.074, while the mean (±SD) level of MMP-9 

was 0.933 ng/mL (0.649) after treatment. The mean reduction was estimated at 0.666, with SD of 1.056 (P=0.016). 

Conclusion The MMP-9 level was significantly lower after treatment compared to the pretreatment stage. Based on the results, 

topical CSs, such as triamcinolone, can decrease the level of MMP-9, as a reliable biomarker of OLP severity; therefore, they can 

diminish inflammation and prevent the dysplastic progression of the disease.  
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Introduction 

Lichen planus is recognized as a recurrent and chronic 

inflammatory mucocutaneous disorder with an unknown 

etiology. The prevalence of oral lichen planus (OLP) is 

estimated at 1-2% in middle age, with a predilection for 

women. Clinically, OLP can be detected in different forms, 

such as papular, reticular, plaque-like, bullous, atrophic, 

and erosive OLP. It mainly occurs in the buccal region 

(often bilaterally), followed by the tongue, gingiva, and 

lips. 
1-7

 The precancerous potential of erosive and 

erythematous lesions warrants increased attention and 

follow-up. 
8
   

Although the pathogenesis of OLP is not fully understood, 

the immune system, along with genetic and environmental 

factors, medications, and infections may be involved. 
2
 It is 

known that T cell-mediated immune responses lead to 

epithelial cell disruption and apoptosis and cause clinical 

manifestations. 
8
 The basement membrane (BM) 

destruction in OLP is attributed to proteinases, such as 

MMPs or matrixes and mast cell chymases. 
3
 Generally, 

MMPs, as a broad family of zinc-dependent 

endopeptidases, contribute to the activation of 

inflammation and metastasis of malignancy cascades by 

destroying the BM components and the extracellular 

matrix; consequently, lymphocytes can migrate and 

infiltrate into the BM and epithelial layers. 
1, 2, 5

 Moreover, 

MMP-9 (gelatinase B) participates in the demolition of 

tissue matrix proteins through collagen IV destruction, 

giving rise to OLP, periodontal disease, and other 

inflammatory conditions. 
3, 9, 10

  

In addition to the elevation of MMPs in inflammatory 

conditions, such as OLP, arthritis rheumatoid, 

osteoarthritis, and atherosclerosis 
11-13

, the increased level 

of MMPs can be a prognostic factor for pathological 

conditions, such as head and neck squamous cell carcinoma 

(SCC). 
1, 10, 14

 Previous studies have reported elevated 

MMP-9 levels in the serum, saliva, and tissues of OLP and 

other dysplastic lesions. Moreover, in premalignant lesions, 

MMPs can cause early changes in cancer progression (10). 

According to previous reports, this biomarker may play an 

essential role in the OLP pathogenesis. 
15

 

Treatment is not necessary for asymptomatic OLP, 

especially its reticular form. If a patient experiences pain 

and soreness, topical corticosteroids (CSs) are used as the 

first-line treatment. Triamcinolone is a branch of CSs, used 

for the treatment of most inflammatory conditions, 

immunological disorders, and oral cavity lesions. It is eight 
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times more potent than prednisone and is considered an 

intermediate-acting glucocorticoid. 
16

 The triamcinolone 

mouthwash is commonly used for symptomatic OLP, as it 

exerts similar effects to triamcinolone in Orabase®. 
17-19

 

The mechanism of action of CSs in OLP treatment involves 

their anti-inflammatory properties for inflammation 

control. 
20, 21

 This mechanism acts on intracellular 

glucocorticoid receptors and eliminates protein gene coding 

for inflammation 
22

; consequently, it can lead to the 

suppression of inflammatory substance production. 
16

 

Generally, the saliva composition reflects the body’s 

health. The analysis of saliva may be a suitable method for 

the assessment of numerous biomarkers at a reasonable 

cost. 
8
 Salivary testing is a useful method for the diagnosis, 

prognosis, and prediction of numerous lesions and cancers, 

such as oral SCC (OSCC); however, only few studies have 

focused on the salivary evaluation of premalignant lesions 

and conditions, such as OLP. 
4
 In this regard, Mair et al. 

(2016) studied the serum and salivary MMP-2 and MMP-9 

levels in patients with vesiculoerosive diseases and 

concluded that MMP-9 in the saliva and MMP-2 in the 

serum were significantly higher in this group compared to 

the control group. 
15

  

In another study, Fathi et al. reported that MMP-9 is a 

suitable salivary biomarker for the OLP activity. 
8
 

Moreover, some studies have suggested that CSs, such as 

dexamethasone and methylprednisolone, can decrease 

MMP-9 and the tissue inhibitor of MMP (TIMP-1) in 

respiratory diseases. 
23-25

 To the best of our knowledge, no 

research has yet evaluated the level of MMP-9 in the oral 

fluid before and after treatment with topical CS in patients 

with OLP. Therefore, in this study, we aimed to evaluate 

the level of MMP-9 in patients with OLP before and after 

treatment with triamcinolone 0.2% mouthwash. 

Methods and Materials 

Study population 

This study was approved by the Ethics Committee of the 

School of Dentistry of Shahid Beheshti University of 

Medical Sciences (IR.SBMU.RIDs.REC.1394.186). It was 

also registered in the Iranian Registry of Clinical Trials 

(IRCT) (IRCT2016071728963N1). The informed consent 

form was signed by all the participants. 

Sample collection 

This analytical-descriptive clinical trial was performed on 

18 patients with erosive-atrophic OLP, who were referred 

to Shahid Beheshti Oral Medicine Department. After 

history taking, OLP was diagnosed based on the clinical 

and histopathological findings. The Burket's Oral Medicine 

Book was used to specify the clinical diagnostic criteria. 
6
 

The patients were considered eligible if they had clinically 

and histopathologically proven OLP and required 

treatment. 

Inclusion criteria 

Patients with erosive-atrophic OLP, proven clinically and 

histopathologically, were included in this study. 

Exclusion criteria 

The exclusion criteria were as follows: cutaneous lichen 

planus lesions; drug-induced lichenoid reactions; lichenoid 

contact reactions; use of OLP medications; use of drugs or 

antibiotics; local or systemic diseases; pregnancy; lactation; 

smoking; alcohol consumption; use of mouthwash or 

antiseptic toothpaste; and periodontal diseases. 

Stage 1: Sample collection 

For sample collection, 5 mL of unstimulated saliva was 

collected from the participants using a standard technique 

proposed by Navazesh. 
26

 The patients were asked not to 

eat, not to use a mouthwash, and not to brush their teeth for 

at least two hours before collecting the salivary samples. 

The samples were collected in the morning between 10 am 

and 12 pm. They were then immediately centrifuged at 

4000 g for 15 minutes at 4°C, and the clarified supernatant 

was collected and aliquoted in microtubes. The samples 

were finally frozen at –80°C until the day of assessment. 

Stage 2: Treatment intervention 

Triamcinolone 0.2% mouthwash (prepared by mixing 1 cc 

of 40 mg/mL triamcinolone in 19 cc of distilled water in a 

vial) was prescribed to all the patients. One teaspoon (5 cc) 

of the mouthwash was used (five minutes of rinsing and 

spitting out) four times a day after meals and before the 

nighttime sleep. The patients were asked not to eat or drink 

for at least 30 minutes after using the mouthwash. 
11

 The 

mouthwash was selected as the treatment of choice, 

because it was easy to apply on all parts of the mouth and 

was an available option for protection against candidiasis. 

Moreover, an oral suspension of nystatin (100,000 units) 

was prescribed from the third week, four times a day; each 

time, 30 drops of the mouthwash were used (two minutes 

of rinsing and spitting out). Treatment continued until the 

lesions healed. After healing, to avoid recurrence, the 

frequency of mouthwash use decreased to twice a day after 

meals and then once a day for another week. After this 

period, there was no need to continue the use of the 

mouthwash. 

Stage 3: Sample collection after treatment 

After the lesions healed, the patient’s saliva was collected 

according to the technique described in stage 1. 

Stage 4: Laboratory analysis 

All the samples were defrosted at room temperature (RT) 

and gently vortex for 20 seconds. Next, they were assessed 

in duplicate, according to the manufacturer’s instructions 

for the measurement of MMP-9 level using an ELISA kit 

(Catalogue No.: DMP900; R&D System Inc., USA & 

Canada). Next, 100 µL of the assay diluent was added to 

each well. In the next step, 100 µL of the standards and 

samples was added. Following the incubation of the plate 

for two hours at RT on a microplate shaker, four washing 
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steps were performed using 400 µL of wash buffer. 

Subsequently, 200 µL of human MMP9-conjugated 

antibody was added and incubated for one hour. Next, the 

washing step was repeated, and after adding 200 µL of the 

substrate solution, the plate was incubated for 30 minutes. 

To stop the reactions, 50 µL of the stop solution was added 

(Figure 1). Finally, the optical density was read using an 

ELISA microplate reader (Anthos 2020, Austria) at two 

wavelengths of 450 nm and 570 nm as the reading and 

reference wavelengths, respectively. 

 
Figure1: Added stop solution to each well. The color in the 

well changed from blue to yellow. 

 

Statistical analysis 

The level of MMP-9 was measured in all the samples. 

Descriptive statistics, including mean and standard 

deviation (SD), were calculated. Shapiro-Wilk test was also 

utilized to evaluate the distribution of MMP-9 changes, and 

paired t-test was carried out to examine changes in the level 

of MMP-9 before and after treatment. 

Results 

The mean age of the participants, including five males and 

13 females, was 45.7 years. The mean (SD) level of MMP-

9 in the salivary samples was 1.599 ng/mL (1.074) before 

treatment and 0.933 ng/mL (0.649) after treatment. The 

mean reduction was 0.666, with SD of 1.056 (P=0.016) 

(Table 1). The results showed that the salivary level of 

MMP-9 significantly decreased after treatment. However, 

the salivary MMP-9 level was elevated after treatment in 

three female participants, one of whom had halitosis in the 

second salivary sampling, while the rest did not have any 

problems.  

Table 1- Statistical data 

Salivary MMP-9 level 

(ng/ml) 

Mean  Standard 

deviation 

P- 

value 

Before  1.5999 1.07425 - 

After  0.9339 0.64971 - 

Before- after  .066606 1.05647 0.016 

Discussion 

The findings of the present study demonstrated a 

significant decrease in the salivary MMP-9 level in patients 

with OLP following treatment with triamcinolone 0.2% 

mouthwash. Generally, the salivary level of MMP-9 is 

significantly related to premalignant and malignant lesions, 

such as OSCC. To date, more than 100 biomarkers related 

to SCC have been recognized in the saliva, with MMP-9 

being the most important one. Accordingly, constant 

monitoring and treatment have been performed using such 

biomarkers. 
11-13

  

In this regard, Gallab et al. (2016) studied the serum and 

salivary levels of MMP-9 and chemerin in OSCC and oral 

premalignant lesions (e.g., atrophic lichen planus). They 

found that the salivary level of MMP-9 was twice higher in 

oral premalignant lesions compared to the control group. 
27

 

Moreover, Vajaria et al. assessed the level of MMP-9 in the 

oral fluid of premalignant and OSCC lesions. According to 

their results, the elevated salivary levels of MMP-9 and 

truncated 42-kDa MMP can be used as diagnostic 

biomarkers for neoplastic changes in individuals with 

premalignant lesions and OSCC. 
10

  

Several studies have investigated the effects of CSs and 

some other medications on the level and function of MMPs 

in different clinical conditions. In a study by Yuan et al., 

dexamethasone created a balance between MMP-2 and 

TIMP-1 and decreased inflammation (23), while Obase et 

al. reported the balanced function of MMP-8 and TIMPs 

following the decreased and increased production of these 

two factors, respectively after inhaled budesonide 

treatment. 
28

 Moreover, Tanaka et al. found that 

methylprednisolone decreased the MMP-9 level in 

individuals with asthma. 
29

  

In another study by Mattos et al., no significant change was 

observed in the MMP-9 or TIMP-1 levels of individuals 

with mild asthma after treatment with inhaled budesonide. 
30

 Although some studies have reported lower levels of 

MMP-9 after the use of inhaled CSs in asthmatic 

individuals 
29, 31

, Grzela et al. indicated no significant 

decline in the concentration or function of MMP-9 in the 

breath condensate samples of four asthmatic individuals 

after treatment with inhaled fluticasone propionate 
32

; this 

discrepancy can be attributed to some variables, such as the 

sample size, type of samples, and type of assay. 
32

  

Although some studies have demonstrated the decreased 

concentration of MMP-9 after corticosteroid therapy 
29, 31

, 

the assessment of the activity of this enzyme is important 

due to a lack of significant decline in the high activity of 

MMP-9 after the long-term use of inhaled CSs by 

asthmatic children. 
33

 On the other hand, Barton et al. 

studied the concentrations of MMPs and TIMPs as 

treatment-monitoring markers in horses with an asthma-

like disease, called recurrent airway obstruction. They 

reported a significant decrease in three MMPs, as well as 

TIMP-1 and TIMP-2, following inhaled budesonide 
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administration and environmental dust reduction (EDR). 
34

 

Additionally, the findings of a study by Park et al. recently 

indicated the downregulation of MMP-2 and MMP-9 as 

two contributors of the migration and invasion of 

endometrial stem cells after treatment with glucocorticoids. 
35

 According to a previous study, the level and function of 

MMPs could alter due to a change in the concentration of 

steroid hormones. Moreover, it has been proposed that 

MMPs could be utilized as therapeutic targets in 

endometriosis due to their significant role in the 

pathogenesis of this disease. 
36

  

Some studies have suggested the role of various treatments 

in reducing the concentration of MMPs in OLP. Likewise, 

Romano et al. indicated a significant reduction in the levels 

of MMP-1 and MMP-9 following a structured plaque 

control in individuals with gingival desquamation along 

with OLP. 
37

 Moreover, omega-3 polyunsaturated fatty 

acids (PUFAs) in seafood could be useful for the treatment 

of OLP, as they suppress the expression of MMP-9 (38). In 

another study, probiotics were suggested as a 

supplementary treatment to manage OLP. One of the 

mechanisms of probiotics could be the reduced expression 

of MMP-9. 
39

 Besides, the literature review demonstrated 

the inhibitory effects of CSs and immunosuppressive 

medications on MMP-9. 
34

 Conversely, lack of significant 

MMP-9 changes after CS therapy was an interesting 

observation in COVID-19 cases. 
40

 

Overall, the assessment of biomarkers in the saliva is an 

important diagnostic technique and a good alternative to 

serum testing, as it is less invasive and less costly; it is also 

used at a high rate for the evaluation of oral lesions. 
4
 In the 

current study, a high concentration of MMP-9 was detected 

in the saliva of three female participants after treatment. 

One of the participants had halitosis in the second salivary 

sampling, while the others showed no problems. It should 

be noted that these individuals could be in the early stages 

of gingivitis or in a phase, such as menstruation; besides, 

OLP individuals may not respond to steroid treatment. 
41, 42

 

The present study, which is the first evaluation of the 

effectiveness of triamcinolone 0.2% mouthwash in the 

management of erosive OLP, indicated its significant 

effects on replacing MMP-9 elimination with MMP-9 

reduction. It is worth mentioning that keratin patterns 

resolved after treatment with triamcinolone 0.2% 

mouthwash, and erosion and ulceration healed; these 

findings are in line with the results reported by Vincent et 

al. 
43

. 

Limitations 

The limitations of this research were the patients’ lack of 

cooperation to participate in the study or attend the follow-

up, besides the challenges of finding adequate eligible 

erosive OLP patients. Gingival examination was not 

accurately performed in the second sample collection. 

Finally, gingival inflammation exacerbated the salivary 

level of MMP-9, and complete exclusion of participants 

with early gingivitis was not feasible. 

 

Conclusion 

The present results revealed that the MMP-9 concentration 

was significantly lower after treatment compared to the 

pretreatment stage. Topical CSs, such as triamcinolone, can 

decrease the level of MMP-9 as a reliable biomarker of 

OLP severity and consequently diminish inflammation and 

prevent the dysplastic progression of disease. However, it 

is suggested to conduct further studies on a larger sample 

size and to use different topical CSs. 
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