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Abstract: 

Introduction: OPMDs are oral mucosal lesions with an increased peril for malignant 

transformation, most common being leukoplakia. The chief inflammatory cells accounting for 

transferring host response to malignancy includes macrophages, plasma cells, neutrophils, 

eosinophils and mast cells. Both eosinophils and mast cells modulate their function by the 

release of certain proinflammatory mediators. These bidirectional interactions between the 

mast cell and eosinophil cell might play an imperative part in the pathogenesis and 

progression of disorders. Intention of the research was to qualitatively and quantitatively 

evaluate eosinophil cells and mast cells in leukoplakia cases and control cases 

histochemically using congo red stain and toluidine blue stain respectively. 

Materials and Methods: Study included 30 leukoplakia and 10 normal buccal mucosa cases. 

Each section was stained with H & E stain, 1% Toluidine Blue stain and 1% Congo Red 

stain. Both the cells were counted in leukoplakia and normal cases. Cells were also counted 

in two zones: subepithelial and deeper zone. Mast cells were additionally assessed as intact 

and degranulated. Statistical analysis was done using‘t’ test and one way ANOVA. 

Results: Both eosinophils and mast cells were predominantly found in leukoplakia cases. 

Mast cells were predominant in deeper zone whereas eosinophils were predominant in 

subepithelial zone. 

Conclusion: Increased number of mast cell and eosinophil count is the prognostic indicator 

in the progressive invasiveness of leukoplakia to malignancy. 
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INTRODUCTION 

 

Globally, prominent cause of death is oral cancer, constituting almost 95%.
[1]

 OSCC 

constitutes tumor epithelium and neighboring connective tissue stroma
[2] 

which not only 

consists of neoplastic cells
[3]

 but also  mesenchymal cells,
[2] 

inflammatory cells like 

eosinophils and mast cells, myofibroblasts, fibroblasts, vascular tissue and extracellular 

matrix.
[4]  

 

The inflammatory cells present in stroma are the outcome of host reaction to tumor cells.
[5,6] 

It helps in both promotion and progression of tumor.
[2] 

OPMD consists of miscellaneous 

lesions out of which most common is leukoplakia.
[1] 

The chief inflammatory cells accounting 

for transferring host response to malignancy in leukoplakia includes macrophages, plasma 

cells, neutrophils, mast cells and eosinophils.
[3]

 

 

It is hypothesized that eosinophils become dynamic subsequent to the function of mast cells 

since they secrete histamine along with eosinophil chemoattractant factor (ECF) thereby 

drawing eosinophils in stroma.
[3] 

Co-existence of eosinophils as well as mast cells in tissues 

have been reported, wherein IgE/antigen inferred mast cell activation releases pro-

inflammatory mediators, thereby inducing inflammatory cell recruitment.
 [7]

  

 

Even though, eosinophils and mast cells are easily assessed in hematoxylin and eosin stained 

tissue sections, occasionally, these cells are difficult to identify. In such conditions, special 

stains like Congo red and Toluidine blue turns out to be an important tool in their 

identification.
[7] 

Thus, the research was intended to elucidate eosinophil and mast cell count 

in leukoplakia patients using two special stains Congo red and Toluidine Blue respectively 

and their likely use as forecaster. 

MATERIAL AND METHOD 

Research cases were collected from Oral Pathology and Oral Medicine department of KSD. 

Data selection was done as: 

Control group: 10 normal controls without any lesion, habit of tobacco consumption with 

age as well as sex matching with oral leukoplakia cases.  

Study group: 30 randomly selected cases that are clinically diagnosed and histologically 

proven cases for oral leukoplakia.  

Inclusion criteria: 

 Biopsy with sufficient tissue thickness 

Exclusion criteria:  

 Patients with known systemic diseases and allergy. 
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 Biopsy tissues which did not show sufficient connective tissue thickness. 

 Biopsy specimens without inflammation. 

 

METHOD: 

30 incisional/punch biopsies were collected from lesional areas of oral leukoplakia cases and 

10 biopsies were collected from cases of normal buccal mucosa. 

4μm thick sections were made. Three slides for each, leukoplakia as well as normal buccal 

mucosa were acquired and stained by routine H & E stain, 1% Toluidine Blue stain for mast 

cell count and 1 % Congo Red stain for eosinophil count.  

ANALYSIS OF MAST CELLS AND EOSINOPHILS: 

Qualitative assessment: 

As per metachromatic property, mast cells were designated and evaluated in two factions: 

[FIGURE 1] 

 

FIGURE 1: Photomicrograph showing intact as well as degranulated mast cell in 

leukoplakia case. (toluidine blue stain, 40x magnification) 

Intact mast cell: showing dense granules obscuring almost the nucleus and intense 

metachromasia. 

Degranulated mast cell: showing clear nuclear outline and less intense metachromasia.  

Quantitative assessment: 

Both types of cells were enumerated independently in two areas:  

Zone I- subepithelial zone  

Zone II- deeper zone.  
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10 randomly selected microscopic fields (5 fields in each zone) were selected. Screening of 

sections was first carried out at low power (10x magnification) fitted with 1cm
2
 graticule. 

Then the counting was performed under 40x magnification. [FIGURE 2, 3] The region 

circumscribed by graticule i.e. 1cm
2
 was appropriated as one Microscopic Field (MF), and 

cells were numbered within this region. 

 

FIGURE 2      FIGURE 3 

FIGURE 2: Photomicrograph showing mast cells in connective tissue observed under 

10x eyepiece fitted with 1cm2 graticule and 40x objective. FIGURE 3:  

Photomicrograph showing eosinophils in connective tissue observed under 10x eyepiece 

fitted with 1cm2 graticule and 40x objective.                                                  

 

Total mast cell count and total eosinophil count was also calculated according to- 

1. Severity of inflammation i.e. mild, moderate and severe. 

2. Dysplastic and Non dysplastic cases of leukoplakia. 

3. Clinical types of leukoplakia i.e. speckled leukoplakia and homogenous leukoplakia. 

The results obtained were subjected to statistical analysis for obtaining significance value 

using student’s ‘t’ test and one way analysis of variance (ANOVA). 

RESULTS 

Quantitatively, total mast cell count and eosinophil count were comparatively higher in 

leukoplakia cases (620 and 116 respectively) than in control cases (36 and 16) with a 

statistically significant difference in case of mast cell count. Qualitatively, intact mast cells 

(94.4%) were comparatively higher than the degranulated mast cells (5.6%) in control cases. 

However, in leukoplakia cases intact mast cells (56.8%) and  degranulated mast cells (43.2%) 

were in relatively comparable number. The differences in numbers of both the cells in control 
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and leukoplakia cases was statistically significant and both types of cells were seen 

predominantly in deeper zone [Table 1] 

The results depicted that mast cell were predominant in deeper zone and eosinophils in 

subepithelial zone [Table 2]. Results of the present study also showed that mast cell count 

and eosinophil count increased with the increase in severity of inflammatory reaction. Both 

the types of cells were predominantly found in speckled leukoplakia cases as compared to 

homogenous leukoplakia cases. However, difference eosinophil count between homogenous 

and speckled leukoplakia is apparently significant than the mast cell count.[Table 3] Also, 

eosinophil count was found to be higher in dysplastic cases than in non dysplastic cases of 

leukoplakia [Table 4] 

TABLE 1: Zone-wise distribution of mast cells and eosinophils in leukoplakia cases. 

Zones 
Mast cells Eosinophils Total no. of 

cells No.           % Mean± SD No.          % Mean± SD 

Subepithelial 

zone (Zone I) 
190        30.7 6.33±6.47 71          61.2 2.367±5.39 261 

Deeper zone 

(Zone II) 
430        69.3 14.33±11.36 45          38.8 1.500±4.32 475 

Total 620         100  116         100  736 

 

TABLE 2: Zone wise distribution of mast cells (intact and degranulated mast cells) in 

leukoplakia cases.  

Zone 
Intact mast cells Degranulated mast cells 

No.              % Mean± SD No.                % Mean± SD 

Subepithelial 

zone (Zone I) 
103            29.2 3.433±3.42 87                32.4 2.900±4.55 

Deeper zone 

(Zone II) 
249            70.8 8.300±8.71 181              67.6 6.033±5.08 

Total 352             100  268               100  

TABLE 3: Comparison of mast cell count and eosinophil count in the speckled and 

homogenous types of leukoplakia cases. 

Type of 

leukoplakia 

No. of cases Mast cells Eosinophils 

No.         % No.            % Mean± SD No.           % Mean± SD 

Speckled 

leukoplakia 
19       63.33 419         67.6 2.205±1.165 108        93.1 0.568±1.10 

Homogenous 

leukoplakia 
11       36.67 201         32.4 1.827±2.117 8             6.9 0.072±0.21 

Total 30         100 620          100  116        100  
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TABLE 4: Depicting comparison of mast cell count and eosinophil count in dysplastic 

and non dysplastic cases of leukoplakia. 

Groups 
No. of cases Mast cells Eosinophils 

No.           % No.            % Mean± SD No.           % Mean± SD 

Dysplasia 7           23.3 198            32 2.849±1.08 69           59.4 0.9857±1.21 

Non 

dysplasia 
23         76.7 422            68 1.835±1.62 47           40.6 0.2043±0.73 

Total 30         100 620           100  116          100  

 

DISCUSSION 

OSCCs are usually advanced by potentially malignant disorders. These disorders present as 

hyperkeratosis to different grades (mild, moderate and severe) of epithelial dysplasia.[6] The 

advancement of intrusive OSCC is not only a consequence of genetic mutation amid tumor 

cells but also related to deep seated variations in endothelial, stromal and inflammatory cells 

of host.[5]  

Tumor promoting inflammation is considered to be one of the trademarks of cancer.[3] 

Among the inflammatory infiltrate found juxtaepithelially in the potentially malignant 

disorders,[7] majority of the studies are reviewed on the role portrayed by mast cells and 

eosinophils.[8]  However, very few studies are cited in the literature eliciting the concomitant 

expression of these cells in leukoplakia cases that aid in the distribution of these cells and 

deliberate their possible role in progression of disease.[7]  

Mast cells contain basophilic granules in the cytoplasm thereby obscuring nucleus. They are 

associated with inflammation, neural tissue and blood vessels.[9] Eosinophils are 

multifunctional leukocytes. They are embroiled in commencement as well as procreation of 

diversified inflammatory response. These cells are identified by existence of copious 

cytoplasm with crass granules that are reflective in nature. They are recognized by their 

tinting properties that show bright red color when stained with acid aniline dyes.[5] 

Mast cells modulate many functions of eosinophils by the release of excessive foreordain 

(e.g., adenosine, histamine) and de novo incorporated mediators (e.g., SCF, PAF, PGD2). On 

the contrary, eosinophils modulate function of mast cells by producing many mediators (e.g., 

PAF, IL-5, NGF). These interactions between the both cells might play a significant role in 

co-expressing these cells in different inflammatory and neoplastic disorders.[10] 

1% toluidine blue and 1% congo red stain were used for mast cells and eosinophils 

respectively as they are more economical, easy to perform, efficient, reliable, accurate, 

practical, quick and easy to identify the cells.[3] Reliability of this method is enhanced by 

miniscule interobserver variability.[11] Toluidine blue staining unveiled mast cells as large, 

oval and profoundly granulated purple cells.[3] Congo red staining disclosed eosinophils as 

large, round and highly granulated bright red colored cells.[3]  

S Rakesh et al. (2012)[8] and Biviji AT et al. (1973)[12] in their study observed the higher 

mast cell count in leukoplakia cases than normal mucosa cases. However, Pereira T et al. 
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(2018)[3] and Oliveira-Neto et al. (2007)[13] noticed reducing mast cell number which might 

be the result of failure of mast cell migration. This may be indicative of modifications in 

tumoral microenvironment during the course of initiation and breakthrough of tumor.[13]  

Madhura MG et al. (2015)[6] and Pereira T et al. (2018)[3] observed higher eosinophil count 

in leukoplakia cases than the normal mucosa cases. In contrast Saravani S et al. (2017)[14] 

didn’t find any eosinophils in leukoplakia cases. Release of various chemical mediators by 

eosinophils in the surrounding microenvironment may lead to the inflammatory response and 

thus play a role in progression of the leukoplakia to malignancy.  

Concomitant escalation in mast cell number and eosinophil number in leukoplakia cases was 

observed in the research. Their coexistence in the tissues can be elucidated as the activation 

of mast cell bolsters release of pro-inflammatory mediators which ultimately recruit the 

inflammatory cells macrophages, basophils, T cells and particularly eosinophil cells. In 

addition, mast cells also release ECF and histamine and thus might be a probable cause for 

the simultaneous increase of eosinophils in leukoplakia. [3]  

Our qualitative study result demonstrated that total intact mast cell number was superior to 

total degranulated mast cell number in leukoplakia which was akin to the result obtained by 

Saxena S et al. (2018)[4] and Pereira T et al. (2018).[3] However, S Rakesh et al. (2012)[8] 

observed that mean number of degranulated mast cells was significantly higher in 

leukoplakia. Our study also revealed that degranulated mast cells were predominantly seen in 

deeper zone whereas eosinophils were predominantly seen in the subepithelial zone in 

leukoplakia cases. Increased amount of degranulated mast cells in deeper zone may be due to 

the increased inflammation in connective tissue. Therefore, mast cells might have a 

regulatory effect on inflammatory response and angiogenesis.[8]  

Mast cell and eosinophil cell count were also studied in the different grades of inflammation 

indicating that both cells increased with the increase in severity of inflammation. Walsh LJ et 

al. (1995)[15] studied the correlation between degranulated mast cells and inflammation 

within oral cavity. Their study evoked that degranulation of mast cell is prevalent in 

inflammatory lesion.[16] Mast cell degranulation, probably stimulates endothelium by 

releasing TNF- α.[17] It also releases proangiogenic and angiogenic factors that might favor 

the progression of leukoplakia through OSCC by causing tumor angiogenesis.[18,19]  

The association of mast cell and eosinophil count was also executed in dysplastic and non-

dysplastic cases of leukoplakia which showed higher mast cell and eosinophil count in 

dysplastic cases. Results of present study were consonant with the results obtained by Singh 

S et al. (2018)[11], Ankle RM et al. (2007) [20], Iamaroon et al. (2003)[18], Michailidou et 

al. (2008)[19] and Madhura MG et al. (2015).[6] However, the results were opposite to the 

study done by Jandinskii et al. (1972).[16]  They observed a significantly higher increment in 

mast cell count in epithelial dysplasia while comparing with OSCC and only considerable 

increase in mast cell number while comparing with normal mucosa.  

Amongst the two clinical variants of leukoplakia, speckled leukoplakia demonstrated more 

number of mast cells and eosinophils than homogenous leukoplakia without any statistical 

significance. The probable cause of increase in these cells may be due to the increased 

inflammation in speckled leukoplakia. 

Scope for further research: 
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•Mast cell and eosinophil count should be evaluated according to the staging of leukoplakia 

and thus denote its likely role as a prognostic indicator. 

•Mast cell and eosinophil count should also be evaluated in different grades of epithelial 

dysplasia. 

•PVL and candidal leukoplakia has higher malignant potentiality and thus role of mast cells 

and eosinophils should also be evaluated in these forms of leukoplakia. 

The outcome of this research elicited that total mast cell number and total eosinophil number 

were higher in leukoplakia cases as compared to healthy mucosa. This might be due to the 

ECF liberated by mast cells which invites more number of eosinophils during the progression 

of leukoplakia. The higher eosinophil count in dysplasia cases and higher cell count of mast 

cells and eosinophils in speckled leukoplakia may portray a notable role in progression of 

leukoplakia to malignancy i.e. OSCC, by liberating chemical mediators. The more detailed 

study along with larger and varied sample sizes as well as with longer follow up periods is 

recommended to affirm the likely role portrayed by mast cells and eosinophil cells in 

leukoplakia cases. 

The present study pointed out that both mast cells and eosinophil cells, which are considered 

as minor components of inflammatory infiltrate in oral leukoplakia cases, has got a definite 

role in progression from OPMD stage to malignant stage. Hence, due importance should be 

given to qualitative and quantitative assessment of mast cells and eosinophil cells using 

special stains to provide the better insight about the function of these immunocompetent cells 

in amelioration of leukoplakia to intrusive carcinoma. 

CONCLUSION 

Both immunological cells i.e. mast cell and eosinophil cell infiltration increases in 

leukoplakia cases while comparing with normal mucosa cases. Total mast cell count and 

eosinophil count were also associated with inflammation and dysplasia suggesting their role 

in increasing malignant potentiality of leukoplakia cases. Identifying mast cells and 

eosinophils using toluidine blue stain and congo red stain proved to be accurate, practical, 

quick and easy to perform for routine purpose. So, the research recommends the qualitative 

and quantitative determination of mast cells and eosinophil cells to be the part of routine 

histopathologic examination. Thus, the increased number of mast cell and eosinophil count 

could be prompted as prognostic indicator in the progressive invasiveness of leukoplakia to 

malignancy. 
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