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Abstract 
Objectives: Mast cells play an important role in the pathogenesis of allergic and inflammatory diseases. This study 

aims to quantify mast cells in the gingival specimens of patients with desquamative gingivitis (DG) and chronic 

periodontitis (CP), and   to compare it with clinically healthy gingiva (CHG). 

Materials and methods: 15 DG, and 15 CP and 15 CHG were included in the study. Histopathologic examination 

was done with toluidine blue staining method to assess mast cell counts in DG subjects and also in CP and CHG. 

Results: Mast cells were significantly increased in DG as compared to CP and CHG. DG showed a nine fold 

increase in the mast cell count as compared to clinically healthy gingiva and a fourfold increase as compared to 

chronic periodontitis.  CP showed a two fold increase in mast cell count when compared to CHG. 

Conclusion: Mast cells counts were elevated in DG and CP when compared to CHG. Mast cells may have a role in 

the pathogenesis of DG and CP. The difference in the mast cell count in DG and CP observed in the present study 

may be due to the difference in the stimulus for activation of immuno inflammatory pathway. Further studies are 

essential to clarify the underlying pathophysiological mechanisms in these diseases. 
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I. Introduction 
Chronic desquamative gingivitis (DG) is a peculiar condition characterized by the presence of intense 

erythema, desquamation, and ulceration of the free and attached gingiva.
[1] 

Desquamative gingivitis is not a specific 

disease entity, but a gingival response to a variety of conditions like lichen planus, cicatricial pemphigoid, 

pemphigus vulgaris, bacterial, fungal and viral infections and as allergic manifestations to a variety of allergens. 

Major part of desquamative gingivitis is accounted by lichen planus or lichenoid reactions. Mast cells play an 

important role in the pathogenesis of allergic and inflammatory diseases. Mast cells on degranulation release a 

variety of mediators like trypsin and chymotrypsin like enzymes that have an effect on the vasculature and on the 

surrounding cells.
[2]  

Lichen planus may simplistically represent a type IV hypersensitivity  response to an exogenous 

agent
[3]

 or an autoimmune reaction.
[4,5]

  It has been suggested that mast cells present in lichen planus might play a 

role in the pathogenesis of the disease.
[6,7]

 A characteristic feature of oral lichen planus is the presence of 

subepithelial band of T cells.
 [8,9]

 The bidirectional T lymphocyte- mast cell interaction in lichen planus has 

regulatory and modulatory effects on immune response. Mast cells may affect the recruitment of T cell to the site of 

inflammation by several mechanisms like direct release of chemotactic molecules, regulation of expression of 

adhesion molecules and induction of cytokine release by endothelial cells.
[8, 9]

 Mast cell activation and degranulation 

may be an essential prerequisite in the induction and elicitation of hypersensitivity reactions. 

Lipopolysaccharides (LPS) present in the cell walls of gram negative bacteria play a prominent role in the 

pathogenesis of periodontitis. LPS from dental plaque may trigger the migration and degranulation of mast cells and 

release of histamine from the mast cells in periodontal tissues in susceptible individuals.
[10] 

Based on all this, we 

hypothesized that mast cells have a role in the pathogenesis of DG and chronic periodontitis. This study aimed to 

quantify the distribution of mast cells in the gingival specimens of patients with desquamative gingivitis and chronic 

periodontitis and to compare the number of mast cells in desquamative gingivitis and chronic periodontitis with 

clinically healthy gingiva. 
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II. Materials And Methods 
Study design 

This study was conducted in the Department of Periodontics, Govt. Dental College, Calicut, Kerala, India. 

The study involved 45 subjects who attended the Out Patient Division of Dept of Periodontics, Govt. Dental 

College, Calicut, Kerala, India. Among them 15 subjects were diagnosed clinically as having desquamative 

gingivitis (DG), 15 subjects were diagnosed with chronic periodontitis (CP) and 15 subjects with clinically healthy 

gingiva (CHG) were selected. Patients were evaluated using a detailed questionnaire including the patients name, 

age, sex, socioeconomic status, oral hygiene practices, and duration of the present illness.  The study was 

independently reviewed and approved by the Institutional Ethics Committee, Govt. Dental College, Calicut, Kerala, 

India with regard to the ethical principles, of World Medical Association Declaration of Helsinki. The experiments 

were undertaken with the understanding and informed written consent was obtained from all subjects. 

The subjects were included in the study based on the following criteria: the desquamative gingivitis (DG) 

group included male and female patients with desquamative gingivitis, patients with at least 20 teeth remaining in 

the oral cavity and no history of previous periodontal therapy (fig1). The chronic periodontitis group was identified 

based on the Centers for Disease Control and Prevention criteria put forward by the American Academy of 

Periodontology.
[11]

 Subjects with severe chronic periodontitis were considered for inclusion into the study. Severe 

periodontitis was defined as ≥2 interproximal sites with clinical attachment loss ≥6mm, not on the same tooth, and 

≥1 interproximal site with PD ≥5 mm. Clinically healthy gingiva (CHG) group included patients with Silness and 

Loe Plaque index score of 0 and Loe and Silness gingival index score of 0 who were posted for orthodontic 

treatment. Subjects with known systemic diseases and conditions, such as cardiovascular diseases, renal diseases, 

rheumatoid arthritis, diabetes mellitus, nutritional deficiencies, and pregnant and lactating females, patients with 

previous history of periodontal therapy in the past six months, or history of antibiotic therapy in the past 6 months 

were excluded from all the three groups. 

 

III. Histopathologic Examination 
 In DG group, incision biopsy was performed from the most representative site of the lesion, under local 

anesthesia. In CP group, the biopsy was obtained from the site with clinical attachment loss of ≥6 mm and indicated 

for extraction due to periodontal reasons. In the CHG group, the specimen was obtained from the first or second 

premolar area at the time of extraction for orthodontic correction. The obtained specimens were fixed in 10% 

formalin, processed and routine histopathologic examination was carried out to arrive at a diagnosis. A second 

section was stained with toluidine blue to assess the mast cell count.For the assessment of mast cell count, prepared 

sections were deparafined in xylene and passed through descending grades of alcohol and then hydrated. The 

sections were then stained with toluidine blue for 1-2 minutes, washed rapidly first in absolute alcohol and then in 

xylene. The sections were then cleared in xylene and mounted in DPX medium. The mast cell counting was done 

using a 10x eyepiece fitted with 1cm
2
 ocular grid and a 40 x objective. The area encompassed by the graticule under 

40 x objectives was taken as one microscopic field. Mast cell counts were taken from 3 areas per section and 2 zones 

were assessed in each area – superficial (subepithelial) zone [zone 1] and deep zone [zone 2]. The superficial zone 

was the connective tissue zone that was immediately below the epithelium. For the deep zone, one microscopic field 

immediately below the superficial zone was left and the next microscopic field was taken. The number and 

distribution of mast cells in DG group were then compared with that of CP and CHG subjects in both zones. 

 

IV. Statistical Analysis 
All data were analyzed using a statistical software package (SPSS 13.0 for Windows). The mean number of 

mast cells in desquamative gingivitis, chronic periodontitis and clinically healthy gingiva was statistically evaluated 

using the Students t test. The results were considered to be statistically significant if the p value was less than 0.05. 

 

V. Results 
Of the 45 patients in the study, 15 subjects were diagnosed clinically as having desquamative gingivitis 

(DG), 15 subjects with chronic periodontitis (CP) and 15 subjects with clinically healthy gingiva (CHG). 80% of the 

cases who belonged to the DG group were females suggesting a female predilection for DG. 73% of the cases who 

belonged to the DG group had gingival lesions and lesions on some other areas of the oral cavity. 27% had lesions 

restricted to the gingiva. The age of the patients in DG group ranged from 25 -55 years and the mean age of the 

study group was 39.4 years. The mean age for CP group was 43.7 years and that of CHG group was 25.6 years 

(Table 1). There was no significant difference in the plaque score between DG and CP group. However, there was a 
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significant difference in the calculus index between these groups (Table 1). The scores of the plaque index and the 

calculus index for the CHG group was 0. 

Histopathologic examination showed that 63.34% of the DG patients had lichen planus, 23.33% Lichenoid 

reaction, 13.33% inflammatory hyperplasia. The mean number of mast cells in zone 1 (DG = 24.4667, chronic 

periodontitis=6.63, clinically healthy gingiva = 3.125), in zone 2 (DG=23.2, clinically healthy gingiva = 2.375, 

chronic periodontitis=5.63) was analyzed (Table 2). When comparing the mast cell distribution between zone 1 and 

zone 2 of DG, CP and CHG no statistically significant difference was observed (Table 2). The total number of mast 

cells in zone 1 and zone 2 together (DG = 45.6667, clinically healthy gingiva = 5.5, chronic periodontitis= 12.25) 

was analyzed (Table 2). DG showed a nine fold increase in the total number of mast cells as compared to clinically 

healthy gingiva and a fourfold increase as compared to chronic periodontitis (Table 3), (fig 2,3,4).  CP showed a 2 

fold increase in mast cell count when compared to CHG (Table 3). 

 

VI. Discussion 
Mast cells are normal components of the gingival connective tissue and are important constituents of the 

immune system.
[12-14] 

They stain metachromaticaly; their granules contain various substances like histamine, 

heparin, tryptase, chymase, cytokines like TNF-α, IL-1β, IL-3,4,5,6 and IL-10.
[2]

 When mast cells are activated they 

degranulate and thereby release this panel of powerful preformed inflammatory mediators which play an important 

role in immune and allergic reactions.
[12-14]

 Mast cell activation and degranulation might have a regulatory and 

modulatory effect on various aspects of immune response.  Mast cells may be an essential pre requisite in the 

induction and elicitation of gingival manifestation in these immune and allergic reactions.Mast cells are one of the 

first few cells which get involved in periodontal inflammation. They play a critical role in host immune defense 

against gram-negative bacteria.
[15]

 Some investigators have proposed a role for mast cell constituents in periodontal 

destruction.
[16-18]

 Mast cells strongly express matrix metalloproteinase (MMP)-1, -2 and -8,
[19]

 which are key 

enzymes in degradation of periodontal soft tissue.  However, the contribution of mast cell mediators to periodontal 

disease progression is not clearly known. 

 Of the 45 subjects in this study, 15 subjects had DG. Among these 15 patients 80% were females and 20% 

were males. This shows that there is a sex predilection in the involvement of DG (Table 1). This was in accordance 

with results of previous reports.
[20-22]

 The age of the patients in this study ranged from 25 -55 years and the mean age 

of the study group was 39.4 years (Table 1).This is in accordance to reports suggesting that DG appear in the third 

and forth decades of life. Among the DG subjects studied, 73.3%   had associated lesions on the buccal mucosa. Yet 

another interesting observation in our study was that the lingual gingiva was free of desquamative lesions in all the 

cases irrespective of the amount of plaque and calculus. Holmstrup P  in 1990  had also reported of gingival lesions 

of lichen planus  that involved exclusively the  facial aspect of the gingiva.
[23] 

Histopathologic examination of the cases showed that there was statistically significant increase in the 

number of mast cells in DG as compared to CHG (Table 3). No statistically significant difference in the number of 

mast cells between zones 1 and 2 was seen in DG (Table 2). DG showed a nine fold increase in the total number of 

mast cells as compared to clinically healthy gingiva (Table 3). Mast cells strongly express matrix metalloproteinase 

(MMP)-1, -2 and -8,
[19]

 which are key enzymes in degradation of soft tissue. DG (oral lichen planus, oral Lichenoid 

reaction, inflammatory hyperplasia) may simplistically represent a type IV hypersensitivity reaction to an exogenous 

agent
[3]

 or an autoimmune reaction.
[4,5]

 Apart from the direct action of mast cells in the pathogenesis of DG by 

releasing enzymes that degrade the basement membrane, they also interact with other cells like keratinocytes and T 

cell directly or indirectly to amplify the magnitude of the immune responses elicited in the sensitized host. 

 We also observed that there was a statistically significant increase in the number of mast cells in CP as 

compared to CHG (p <0.05) (Table 3). CP showed a 2 fold increase in mast cell count when compared to CHG.  

Substantial evidence has implicated certain immune and inflammatory responses in the periodontal disease 

process.
[24,25]

 One possible host reaction in periodontal breakdown may be mediated by mast cell release and 

increased mast cell counts have been reported in the diseased gingiva as compared to other healthy tissues. The 

results of the present study seem to indicate that mast cells have higher counts in chronic periodontitis compared to 

clinically healthy gingiva, which is consistent with the results of previous studies.
[26,28]

 However, contradictory 

results are also available in the literature.
[29,30]  

Gemmel in his study observed that the number of mast cells were 

decreased in chronic periodontititis. When triggered by bacterial products like lipopolysaccharides, mast 

cells can release large quantities of pre-stored mediators such as histamine, leukotrienes, platelet-activating factor 

(PAF), proteases and tumor necrosis factor-α (TNF-α).
[31,32]

 The expression of Matrix Metalloproteinases (MMPs) 1, 

2, and 8 are strongest in mast cells. MMPs are crucial in the degradation of the main components in extracellular 

matrices.
[33]

 Furthermore, tryptase activity confined to mast cells can cleave collagen and activate latent collagenases 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Holmstrup%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
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that participate in tissue destruction in periodontitis. Though plaque index was similar between the DG and CP 

group, there was a statistically significant difference between the groups for the calculus index scores, CP subjects 

having a higher calculus index score (Table 1). The plaque observed in DG subjects could either be a cause or a 

consequence of the distressing condition. Though the calculus index scores and tissue destruction were higher in CP 

group the mast cell counts were significantly lower in this group as compared to DG. 

 In this study, DG subjects showed a fourfold increase in mast cells count as compared to chronic 

periodontitis (Table 3). More than 75% of our DG subjects were diagnosed as lichen planus or lichenoid reaction. It 

has been well established that mast cells play  an important role in the pathogenesis of lichen planus.
[6]

 The 

increased mast cell count in the DG group of this study may be a manifestation of the underlying diseases like lichen 

planus/lichenoid reactions. In the “unifying hypothesis” proposed for lichen planus,
[34]  

a lichen planus antigen is 

expressed in association with  MHC class I molecules on basal keratinocytes at the OLP lesion site. Antigen-specific 

CD8+ cytotoxic T-lymphocytes (CTLs) are activated in the OLP epithelium and trigger keratinocyte apoptosis. 

Activated T-cells undergo intra-lesional clonal expansion and release RANTES and other cytokines that stimulate 

intra-lesional mast cell migration and degranulation. This mechanism could have contributed to an increase in mast 

cell count in DG subjects. 

In chronic periodontitis mast cells play important role as the first line of defense against infection. Mast 

cells are also able to present antigens to T cells in either an MHC-I or MHC-II restricted or costimulatory molecule 

dependent fashion. Both T cell derived cytokines, and direct contact between mast cell and T cells can cause mast 

cell activation and release. Mast cell signals memory T cells to differentiate preferentially to the Th 2 subset. T cell 

derived cytokines IL-3 and chemokines (RANTES) could also serve as growth factors and chemotactic factors for 

mast cells.
13,29

 Thus T cell - mast cell interaction is bidirectional in CP. Increased mast cell counts in the chronic 

periodontitis may indicate the importance of these cells in the progression of the disease.The difference in the mast 

cell count in DG and CP observed in the present study may be due to the difference in the stimulus for activation of 

immuno inflammatory pathway. In CP, the immunoinflammatory mechanism may be triggered by microbial plaque 

deposits, whereas, in DG the immunoinflammatory mechanism could have been triggered by antigens expressed on 

the basal keratinocytes. Further studies are essential to clarify the underlying pathophysiological mechanisms in 

these diseases. The limitation of the present study includes the use of toluidine blue stain for histopathological 

analysis and a relatively small sample size. The toluidine blue has a low sensitivity in detecting partially 

degranulated mast cells. 

 

VII. Conclusion 
Within the limitations of the present study it could be concluded mast cells counts were elevated in 

desquamative gingivitis and chronic periodontitis as compared to clinically healthy gingiva. There was a fourfold 

increase in mast cell count in desquamative gingivitis subjects when compared to chronic periodontitis subjects. 

Mast cells may have a role in the pathogenesis of desquamative gingivitis and chronic periodontitis.  Large 

prospective multicenter clinical trials with larger sample size, newer staining techniques like immuno histochemical 

analysis for the detection of mast cells are needed to better elucidate the immunoinflammatory mechanisms 

regulating mast cell release in these clinically distinct diseases. Interventional studies are necessary to elucidate the 

influence of periodontal therapy in reducing mast cell levels in desquamative gingivitis and chronic periodontitis. 
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Legend 

Fig 1:  Figure showing a case of desquamative gingivitis. 

Fig 2: Toluidine blue stained histopathologic specimen under a magnification of 40x showing the presence of mast   

cells in a clinically healthy gingiva.  

Fig 3: Toluidine blue stained histopathologic specimen under a magnification of 40x showing the presence of mast 

cells in a case of chronic periodontitis. 

Fig 4: Toluidine blue stained histopathologic specimen under a magnification of 40x showing the presence of mast 

cells in a case of desquamative gingivitis. 

 

Tables 

Table 1: Demographic and Periodontal Parameters in desquamative gingivitis (DG),  

chronic periodontitis (CP) and clinically healthy gingiva (CHG) Subjects 
Parameters Dg Cp Chg 

Age 39.4 43.7 25.6 

Calculus Index 1.822 2.93 0 

Plaque Index 2.15 2.45 0 

                                              p <0.05 statistically significant 

 

 

Table 2: Mast Cell Counts in desquamative gingivitis (DG), chronic periodontitis 

 (CP) and clinically healthy gingiva (CHG) subjects 
Groups  (N=15) ZONE 1 ZONE 2 TOTAL 

DG 22.47 23.2
†
 45.67 

CP 6.63 5.63
†
 12.25 

CHG 3.13 2.38
†
 5.5 
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                                                                    †
 p>0.05 (when zone 1 and zone 2 were compared 

 

Table 3: Comparison of the Mast Cell Counts in desquamative gingivitis (DG), chronic periodontitis  

(CP) and clinically healthy gingiva (CHG) subjects 
Groups N Mast cell 

count 

p value 

DG            

CHG 

15 

15 

45.67 

5.5 
0.000 

DG                
CP 

15 
15 

45.67 
12.25 

0.001 

CHG 

CP 

15 

15 

12.25 

5.5 
0.039 

 

                                                p <0.05 statistically significant 

 

 
Fig 1 

 

 

 
Fig 2 
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Fig 4 
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