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ABSTRACT  
BACKGROUND AND OBJECTIVE: It has been mentioned that mast cells may help to tumor invasion. According 

to different aggressive behavior of oral squamous cell carcinoma (OSCC) compared to cutaneous SCC (CSCC), the 

aim of this study was to compare mast cells count between OSCC and CSCC to understand the role of them in different 

biologic behavior of these two tumors. 

METHODS: This cross-sectional study consisted of 90 samples including 30 cases of OSCC, 30 cases of CSCC, 15 

cases of normal skin and 15 cases of normal oral mucosa (as control groups). Number of mast cells was counted under 

light microscope in 10 successive fields in invasive front of OSCCs and CSCCs at 400X magnification and mean mast 

cells count/mm2 were calculated and compared between studied groups using one way ANOVA statistical test.  

FINDINGS: Mean mast cells count in CSCC, OSCC, normal skin and normal oral mucosa groups were 20.31±14.67, 

10.41±8.01, 5.10±8.67 and 4.87±2.68, respectively. There were significant differences in mast cell count between 

CSCC and normal skin groups (p<0.001) and between CSCC and OSCC groups (p=0.002). This difference wasn’t 

significant between OSCC and normal oral mucosa groups (p=0.337). 

CONCLUSION: Lower level of mast cells in OSCCs may reflect less need for activation of mast cells in order to 

increase angiogenesis in OSCCs .Increase in mast cell density in CSCCs suggests a possible role for mast cell in tumor 

progression of CSCCs. 
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Introduction 

Oral squamous cell carcinoma (OSCC) and 

cutaneous squamous cell carcinoma (CSCC) are two 

epithelial malignancies; OSCC is the most common 

oral malignancy, and CSCC is the second most 

common skin cancer (1,2). In solid tumors, such as 

squamous cell carcinoma, a combination of the effects 

of cancer cells and stromal cells (i.e., fibroblasts, 

endothelial cells and inflammatory cells) have been 

implicated in coordinating tumor progression, 

angiogenesis, local invasion and metastasis (3). Mast 

cells are one of the immune defense cells that are 

involved in allergic, inflammatory and immune 

responses (4).  

It has been proven that the activation of mast cells 

results in many biological outcomes, including 

mitogenesis, extracellular matrix decompression, 

angiogenesis, increased permeability in small vessels, 

and the invasion of inflammatory cells including 

macrophages. It is known that angiogenesis is required 

to invade and spread tumors(4). It has been reported 

that mast cells may play a role in tumor invasion and 

metastasis by increasing angiogenesis (5).  

On the other hand, the invasive and biological 

behavior of OSCC and CSCC is different, and these 

different invasive and biological behaviors may be 

related to some of the factors, including the activity of 

mast cells (6-9). Regarding the role of mast cells in 

invasion and metastasis and their effect on invasive 

and biological behavior of tumors, the study of these 

inflammatory cells seems necessary in order to assess 

their effect on the invasive and biological behavior of 

OSCC and CSCC.  

In previous studies, there is a contradiction in the 

number of mast cells between OSCC and normal oral 

mucosa, so that a number of studies reported relative 

reduction of number of mast cells in OSCC than 

normal oral mucosa (4, 10). While other studies show 

a significant increase in the number of mast cells in 

OSCC compared to normal mucus (11-18).  

The only study in the study of mast cells in CSCC 

supports the role of these cells in the progression and 

invasion of the CSCC (19). Also, in the context of the 

difference in the number of mast cells between OSCC 

and CSCC, only one study was conducted where the 

mean density of mast cells in CSCCs was significantly 

higher than that of OSCCs (5). Therefore, considering 

the contradictions in previous studies and the existing 

studies on comparing the number of mast cells 

between OSCC and CSCC, the purpose of this study 

was to evaluate the difference in the number of mast 

cells between OSCC and CSCC with normal tissues 

(control groups) and also between the squamous cell 

carcinoma of the mouth and the skin in order to detect 

the mast cell proliferation in the invasive OSCC and 

CSCC, as well as the invasive and biological behavior 

of these two tumors. 

 

 

Methods 

This cross-sectional study was conducted after 

obtaining permission from the Ethics Committee of 

Babol University of Medical Sciences with the code 

1395.88 Mubabol.REC on 30 cases of squamous cell 

carcinoma (Well-differentiated) and 30 cases of 

squamous cell carcinoma (Well-differentiated type, 

which was recovered from the paraffin blocks found in 

the pathology department of the Babol Dental School 

and the Shahid Beheshti Hospital, Babol, Iran. 15 

cases of normal oral mucosa (gingival tissue resulting 

from surgery of increasing the crown length that does 

not have inflammation or have minimal inflammation) 

and 15 non-tumor skin samples (such as skin 

pigmentation and hypertrophic scars) as control group 

were used. Sample size was selected based on similar 

studies (4,5,10-19). 

4 micron sections were prepared from blocks and 

stained by histochemistry method with toluene blue 

staining in a pathology lab. Toluiden blue staining was 

done with Toluidian blue 1% solution (Merck, 

Darmstadt, Germany), diluted in phosphate buffer (PH: 

4-6) in 45 seconds. After observing the same initial 

steps for coloring the hematoxylin and eosin, the 

sections prepared in Toluiden Blue Blot were 

immersed for 2-3 minutes and washed in three dishes 

of distilled water. Subsequently, by using 90% alcohol 

and two alcoholic beverages 100% were depleted (10 

drops per dish, as the excess color quickly disappears 

in alcohol). The sections were then cleaned in doses of 

gisilol each time for 3 minutes and fitted with the DPX 

mounting material (10).  

Mast cell cytoplasm contains metachromatic 

granules composed of heparin and histamine. Sulphate 

proteoglycans in the secretory granules of mast cells 

have a metachromatic characteristic that is colored by 

Toluidian blue. Toluidian blue is staining mast cells as 

red-purple (metachromatic staining) and the field is 

blue (orthochromatic staining), therefore mast cells can 

be detected (11). Two pathologists performed the mast 

cell count, and the number of ultimate mast cells was 
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obtained for each sample from the mean of the two 

reported ones. The count of mast cells was performed 

with an optical microscope Olympus CX21 (Olympus 

corporation, Tokyo, Japan) at a magnification of 400×. 

To count the number of most cells, for each sample at 

low magnification, hot spots (regions with the highest 

number of most cells) were detected and in 10 hot-spot 

areas at a magnification of 400× (corresponding to an 

area of about 1mm2), the number of mast cells was 

counted. For the counting of mast cells, granular and 

degranular types of mast cells were considered (12). 

Data were analyzed using SPSS software using One 

Way ANOVA, Kruskal-Wallis and Mann-Whitney 

tests and p<0.05 was considered significant. 

 

 

Results 

In this study, the number of mast cells was counted 

on the invasive front of OSCC and CSCC (Fig 1, 2). 

The average number of mast cells in HMM-1 in the 

groups of CSCC, OSCC, normal skin and normal oral 

mucosa were 20.31±14.67, 10.41±8.01, 10.5±8.67, 

4.87±2, respectively. The highest number of mast cells 

was observed in the CSCC group and the lowest 

number of mast cells in the normal oral mucosal group. 

There was a significant difference between normal 

skin and CSCC in terms of the average number of mast 

cells per square meter (p<0.001). OSCC showed more 

mast cells than normal oral mucosal group, but their 

difference was not significant. CSCCs had 

significantly more mast cells than OSCCs (p=0.005). 

 

 

 

 

 

 

 

 

 

Figure 1. Mast cells on the invasive front of the OSCC 

 

 

 

 

 

 

 

 

 

Figure 2. Mast cells on the invasive front of the CSCC 

Discussion 

The results showed that in CSCCs, the mean 

number of mast cells was significantly higher than 

OSCCs. In our study, OSCCs showed a higher number 

of mast cells than normal oral mucosal group but their 

difference was not meaningful. This finding shows an 

increase in the migration of these cells to the OSCC 

stroma, which is negligible.  

It can also be argued that this finding suggests that 

although mast cells may play a role in the progression 

of the tumor, OSCCs may possibly be triggered by 

angiogenesis, but this role is negligible. In many 

studies, the number of mast cells in OSCC was 

significantly higher than normal oral mucosa (11-18). 

The higher levels of mast cells in OSCCs in their 

studies are in agreement with our result, but this 

difference with normal oral mucosa was not significant 

in our study, which could be due to the small number 

of samples in this study. Some of these studies showed 

a positive correlation between microvessel density 

(MVD) and mast cell density (MCD), so that the 

increase in vascular density was associated with 

increased mast cell density (13,14,18).  

Therefore, they concluded that mast cells 

contributed to the progression of OSCC through 

increased angiogenesis. The remaining studies showed 

no correlation between MVD and MCD (16, 15, 12, 

11). Therefore, they conclude that mast cells are 

involved in the progression of OSCC through 

increased angiogenesis. In other studies, the mean 

number of mast cells in OSCC was lower than normal 

oral mucosa (4,10).  

In our study, the number of mast cells in OSCC 

was higher than normal oral mucosa, which contrasted 

with their outcome, although the increase in mast cell 

numbers in OSCCs was not significant in our study. 

The results of their studies support the hypothesis that 

mast cells do not play a role in the progression of the 

OSCC tumor. This conclusion agrees with our 

conclusion. In the above studies, the reduction in the 

number of mast cells in OSCC was attributed to 

defective migration of these cells in comparison with 

normal oral mucosa.  

In our study, there was a significant difference 

between normal skin and CSCC in terms of the 

number of mast cells. This finding suggests that mast 

cells play an important role in tumor progression and 

invasion of CSCCs, possibly by stimulating 

angiogenesis. Ch'ng and his colleagues studied skin 

cancers, including CSCC, and concluded that mast cell 

may play an important role in the progression of these  [
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tumors due to the rich source of vascular endothelial 

growth factor (19). This result is in accordance with 

our study because our higher levels of CSCc in our 

study support   their role in the development of CSCC. 

In our study, the number of mast cells was 

significantly higher in CSCCs than OSCCs. This 

finding shows that mast cell plays an important role in 

the biological behavior of these two tumors.  

Lower levels of mast cells in OSCCs may reflect 

less need for activating mast cells to enhance 

angiogenesis in OSCCs. The higher levels of mast 

cells in CSCCs also reflect the need for more 

activation of mast cells in CSCCs. If we accept the 

hypothesis of the association of mast cells with 

angiogenesis in CSCCs, the need for activating mast 

cells in CSCCs as compared to OSCC may be 

attributed to their role in increasing the angiogenesis in 

CSCCs. In the study of Pariziri et al., in CSCCs, the 

mean density of mast cells was significantly higher 

than OSCCs, which is consistent with our results (5). 

In the study, lower mast cell levels in OSCC were 

associated with less need for activation of these cells in 

oral cancer. In the study of Kalra et al., a significant 

reduction was observed in terms of the mean number 

of mast cells from well-differentiated OSCC to OSCC 

with poor differentiation (20). Considering that the 

number of mast cells in our study in CSCC stroma was 

significantly higher than OSCC, this significant 

difference in the number of mast cells could indicate 

the role of mast cells in different biological behavior of 

OSCC and CSCC. Considering the significant increase 

in the number of mast cells in the CSCC relative to 

normal skin and in the OSCC relative to normal oral 

mucosa, the findings support the potential role of mast 

cells in the progression of CSCCs. 
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