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Introduction  

Mast cells are granulated cells that have 
immunoglobulin E receptor on their surface 
and are another source of vasoactive 
mediator, especially in response to allergens 
(Rubin et al., 2005). Mast cells are seen in 
all of connective tissues, particularly in                                           

mucosa of lung, digestive system, skin, and 
capillary vessels (Rubin et al., 2005; 
Lunderius-Andersson et al., 2012; 
Theoharides et al., 2007). When mast cells 
are activated by antigens, inflammatory 
mediators in cytoplasm granules consist of 
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The aim of this study was to investigate and compare mast cells count in oral 
soft tissue reactive lesions. In this study, 100 paraffin embedded samples 
from oral pathology department which includs inflammatory fibrous 
hyperplasia, irritation fibroma, peripheral giant cell granuloma and peripheral 
ossifying fibroma (25 samples each) were selected. Ten normal gingival 
tissues were considered as the control group. Tissues stained with toluidine 
blue and mast cells were counted in 5 HPF. The data was analyzed in SPSS 
software by using linear regression test and P values of 0.05% were 
considered as significant. Approximately 65.7% of lesions were in female and 
the mean age of samples was 37.6±16.9. The mean number of mast cells in 
reactive lesion was significantly higher than normal mucosa (5.27±3.83 
versus 1.12±0.56). There was not significant correlation between sex and age 
and the mean number of mast cells. Also, there was no significant difference 
between the mean of mast cells and the type of lesions. The findings of the 
present study suggested that mast cells may play a role in oral reactive lesions 
and

 

further study is recommended.

 

KEYWORDS  

Reactive  
lesions,  
Mast cell,  
Oral mucosa,  
Soft tissue,  
Toluidine blue 

An investigation on mast cells count in oral reactive lesions   

Molouk Torabi Parizi1*, Mehrnaz Karimi Afshar4, Maryam Rad2, Ali Taheri3 and 
Ramin Afshar Manesh4   

1Kerman Oral and Dental Diseases Research Center, Department of Pathology, School of 
Dentistry, Kerman University of medical Sciences, Kerman, Iran 
2Candidate of Oral Epidemiology, Kerman Oral and Dental Diseases Research Center, 
Kerman University of Medical Sciences, Kerman, Iran 
3Department of Pathology, School of Dentistry, Kerman University of medical Sciences, 
Kerman, Iran 
4Dentist 
*Corresponding author   

 
ISSN: 2347-3215 Volume 3 Number 8 (August-2015) pp. 1-6 

www.ijcrar.com

 

http://www.ijcrar.com


  

2

 
mucopolysacaride acid, serine protease, 
histamine and chemotactic mediators from 
neutrophils and eosinophils are released to 
extracellular tissues. Mast cells 
degranulation may be triggered by factors 
such as cold, trauma, and cationic proteins, 
secreted from platelets and neutrophil 
lysosymes. Histamine increases vascular 
permeability and, by attaching to H1 
receptors, causes vasoconstriction and 
edema. Mast cells have an important role in 
vascular permeability regulation (Rubin et 
al., 2005), and can regulate immune system 
in immunity disorders, through releasing 
mediators such as leukotrienes, histamine, 
cytokines, chemokines, chymase, and 
tryptase (Amin, 2012). Mast cells 
hyperplasia is common in fibrotic tissues 
and they synthesize many profibrotic 
mediators (Monument et al., 2010). It is 
shown that cyclosporine inhibits mast cell 
degranulation or release of mast cell 
mediators (Krishnaswamy et al., 2001).   

Santos and et al. (2011) showed that the 
number of mast cells in giant cell fibroma 
are lower than inflammatory fibrous 
hyperplasia and suggested that mast cells 
have a role in fibrous induction and function 
regulation of endothelial cells in giant cell 
fibroma (Santos et al., 2011). Kamal et al. 
(2011) maintained that mast cells number is 
higher in pyogenic granuloma compared 
with normal mucosa. They concluded that 
mast cells may have a role in angiogenesis 
and recruitment of inflammatory cells in oral 
pyogenic granuloma (Kamal et al., 2011). It 
is shown that mast cells have a role in 
fibrotic capsule of cystic lesions formation, 
and also in collagen formation is due to 
releasing heparin, hyaluronic acid, 
proteoglycans, proteolysis enzymes, and 
fibroblastic growth factor (Drazi et al., 
2010; Ahmed et al., 2009; de Assis Caldas 
Pereira et al., 2012). Oral reactive lesions 
are the most common oral soft tissue lesions 
and represented as a hyperplastic soft tissue 

in response to irritation or chronic trauma. 
Despite of chronic irritation factors, as 
common etiologic factors, they have 
different histopathologic characteristics 
(Neville et al., 2009). The aim of the present 
study was mast cells count in oral 
inflammatory reactive lesions.  

Materials and Methods   

In this cross-sectional study 100 embedded 
paraffin blocks from irritation fibroma, 
pyogenic granuloma, inflammatory fibrous 
hyperplasia, peripheral ossifying fibroma 
(25 block from each), as well as 10 normal 
oral mucosa as control samples obtained 
from oral pathology department were 
selected. Five micron thickness was 
prepared from each sample. For detection of 
mast cells sections were stained with 
toluidine blue. Mast cells were counted in 10 
HPF, blindly by two pathologists using an 
optical microscope (Olympus, BX-41, 
Japan), and the mean number of mast cells 
were considered. The data were analyzed 
statistically using T test, ANOVA and linear 
regression. P value of 0.05% was considered 
significant level. Demographic data (sex, 
age, lesion location) were obtained from 
patients records.  

Results and Discussion  

The findings of this study are as follows  

Thirty four and three percent of lesions in 
this study were observed  in men and 65.7% 
in women with a mean age of 37.6± 16.9 
years. The average number of mast cells in 
all lesions was 5.27±3.38. The most number 
of mast cells were seen in peripheral 
ossifying fibroma (no: 16) and the lowest 
(no:3) in peripheral giant cell granuloma. 
Minimum age of patients was 10 years (in 
pyogenic granuloma) and the maximum age 
was 81 years (in inflammatory fibrous 
hyperplasia), respectively. Table 1 shows 
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the mean age of subjects based on type of 
lesion. Also, the mean and standard 
deviation of mast cells based on the type of 
lesion is shown in table 2. There was no 
significant difference between the mean of 
mast cells and the type of lesions. 
Multivariate analysis showed that there was 
no significant association between sex and 
age of patients and the mean number of mast 
cells (P = 0.52, P = 0.96) respectively). 
Figures 1 and 2 show the mast cells in 
pyogenic granuloma and irritation fibroma.   

The present study was to evaluate the 
number of mast cells in oral peripheral 
reactive lesions of the oral cavity. Mast cells 
are the main source of histamine, proteinase, 
and other important chemical mediators. 
Tryptaze enzyme is found exclusively in 
these cells. Mast cells have different 
biological activities including 
Fibrinogenesis, stimulates proliferation 
fibroblasts, smooth muscle cells, and 
bronchial epithelium (Caughey, 2007; 
Kondo et al., 2001; Shimizu et al., 2004).  

It is assumed that tryptaze secreted from 
mast cells may stimulate collagen synthesis 
and is involved in angiogenesis (Shimizu et 
al., 2004; Huttunen and Harvima, 2005). 
The findings of the present study indicate 
that mast cells from normal mucosa were 
significantly higher in the oral lesions. 
Gunhan and colleagues (1989) showed that 
the number of mast cells in gingival 
hyperplastic mucosa and pyogenic 
granuloma were higher than that in normal 
mucosa, also Shahrabi et al. (2010) showed 
that, the number of mast cells in reactive 
oral mucosal lesions were greater than in 
normal mucosa, which is similar to the 
present study. In the present study, the 
highest mean number of mast cells 
(6.90±3.73) was observed in inflammatory 
fibrous hyperplasia, although this difference 
was not significant. Santos et al. (2011) and 
Shahrabi et al. (2010) concluded that the 

largest number of mast cells were observed 
in inflammatory fibrous hyperplasia which 
is similar to the present study. It is shown 
that tryptase and chymase secreted from 
mast cells induced fibroblast proliferation 
and collagen type 1 synthesis (Riekki et al., 
2004). In the present study, not significant 
difference was observed between the 
number of mast cells in irritation fibroma, a 
reactive lesion that has relatively higher 
stromal collagen, compared to other 
peripheral inflammatory lesions and other 
lesions. Shahrabi et al. (2010) also showed 
that the number of mast cells in irritation 
fibroma was lower than that of peripheral 
ossifying fibroma. This could be due to 
sample size limitation or stage of maturity of 
the lesion during surgical procedure. Murata 
demonstrated that the maximum role of mast 
cells are observed in the neovascularization 
stage of granulation tissue and their number 
is reduced in fibrosis stage (Murata et al., 
1997).   

Epithelial cells, as well as macrophages and 
mast cells, are able to produce mast cells

 

fibrinogenic cytokines (Roberts and 
Brenchley, 2000). In the present study, the 
mean number of mast cells in peripheral 
ossifying fibroma was significantly greater 
than peripheral giant cell granuloma, similar 
to the results obtained by Shahrabi et al. 
(2010). This study showed that mast cells 
number was significantly greater in 
pyogenic granuloma than in normal mucosa, 
which is consistent with findings of Kamal 
et al. (2011). Glowacki and Mulliken (1982) 
in their study showed that the average count 
of mast cells in hemangiomas were greater 
than vascular proliferation and suggested 
that release of mediators from mast cells 
may lead to neoangiogenesis. The increased 
number of mast cells in pyogenic granuloma 
compared to that of normal mucosa 
supported the role of mast cells in the 
pathogenesis of oral pyogenic granuloma. 
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Conclusion  

This study showed that the number of mast 
cells in reactive oral cavity lesions is similar 

to other investigation. Further studies on 
larger samples are recommended.   

Table.1 The mean age of subjects based on type of lesion  

lesion Mean age 

 

Standard deviation 
Peripheral ossifying fibroma  32.20 12.90 
Peripheral giant cell granuloma 37.90 9.75 
Irritation fibroma 39.40 13.62 
Inflammatory fibrous hyperplasia 65.90 9.53 
Pyogenic granuloma 27.20 14.69 

  

Table.2 The comparison of the different types of lesions with normal mucosa according to the 
mean of mast cell numbers  

lesion Mean of mast cells no. Standard deviation P value 
Peripheral ossifying fibroma 6.88 4.50 0.007* 
Peripheral giant cell granuloma 2.16 1.09 0.008* 
Irritation fibroma  3.57 2.61 0.012* 
Inflammatory fibrous hyperplasia 6.90 3.73 0.001* 
Pyogenic granuloma 5.55 3.35 0.002* 
Normal oral mucosa 1.12 0.56  

*Significant difference with normal mucosa   

Figure.1 Mast cells (arrows) in a case of Pyogenic Granuloma (Toluidine blue, *100)  
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Figure.2 Mast cells (arrows) in a case of Irritation Fibroma (Toluidine blue, *100)  
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