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Abstract 
The aim of the study was to evaluate the mast cell–blood vessel relationship using double staining CD34/AAS. Sections from 14 cases 
with lip tumors have been stained with Hematoxylin–Eosin. On additional sections from each case, we highlighted blood vessels by 
immunohistochemistry for CD34 antigen using the method LSAB2–HRP/DAB, followed by alcian blue–safranin stain for mast cells. 
We quantified the density, distribution and the mast cell types as well as the correlation with the number of blood vessels. All cases have 
been positive for both staining. We observed a significant correlation between the number of vessels and the mast cells (p = 0.003).  
In one case, we observed the mast cells stained with safranin (red), the vascular density being less than the mast cells density.  
Our results confirmed the data from the literature with respect to the large number of mast cells observed in the malignant tumors.  
The increased vascular density together with the mast cell density suggests a correlation between these two elements in the tumor 
angiogenesis, possibly though the VEGF secretion. The CD34/AAS stain is a quick and simple method and it allows an optimal correlation 
between the number of mast cells and blood vessels on the same section. The type of mast cells correlated with microvessel density is a 
powerful argument towards the involvement of the mast cells in the tumor angiogenesis of the malignances of the lips. 
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 Introduction 

The origin of the mast cells is not well known. 
The enzymes of the mast cells are numerous. Some of 
these enzymes are specific and considered markers for 
them: mast cell tryptase, mast cell chymase and naphtol-
AS-D-chloroacetate esterase.  

In normal conditions, mast cells are predominantly 
situated in the perivascular space but the meaning of 
their disposition is controversial. A mast cells reactive 
hyperplasia has been noted in malignancies, 
accompanied by the increase of the number of granules 
per cell, which activates metachromasia through 
accumulation of GAG sulfates.  

In the basocellular carcinoma has been noted a  
15–20-fold increase as opposed to standard values and 
they are situated around the tumor cells at the 
proliferation limit. 

The prognostic value of mast cells in the malignant 
tumors has not been yet demonstrated even though 
numerous authors [1, 2] have reported the hyperplasia. 
Currently, there is no plausible explanation for the mast 
cells hyperplasia of the tumors in the early evolution 
phase and the numeric decrease up to complete 
disappearance in the advanced malignances. Mast cells 
inside the epithelial tissues represent a particular aspect 
of histology.  

Their existence has been proven among 
keratinocytes from the spinous layer of the lip 
epithelium, surrounding by chromophobe halo. 
In addition, they have been noted in the dermis, in the 
neighborhood of the basal membrane.  

The function of the intraepithelial mast cells is not 
known, but it supposed that the glycosaminoglycans are 
involved in accelerated keratin production in the 
precancerous conditions or malignant transformation. 
The tumor angiogenesis is essential for the progression 
and metastasis.  

The identification of blood vessels is based on pan-
endothelial markers (CD34, CD31, von Willebrand 
factor).  

The CD34 antibody is frequently used in the study 
of the tumor angiogenesis and microvessel density.  

The QBEnd10 clone is most reliable on paraffin 
sections.  

The aim of the study was to evaluate the relationship 
between mast cells and blood vessels applying the 
double staining CD34/alcian blue–safranin. 

 Material and methods 

The study included 14 cases of lip tumors. 
Morphologic staining of the 5 µm sections used the 
standard Hematoxylin–Eosin method.  
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By immunohistochemistry, the blood vessels  
have been stained using anti CD34 clone QBEnd 10,  
at 1 : 25 dilution after an enzymatic pretreatment.  
The incubation with primary antibody was followed  
by LSAB+ working system and the final product  
was visualized with 3,3-diaminobenzidine.  

On the same sections, we applied a histochemical 
method with alcian blue–safranin for specific 
identification of the mast cells (Figures 1 and 2). 
The slides were mounting with permanent medium.  

The microscopic examination was performed  
with the Nikon Eclipse E600 microscope. Photos  
were taken in JPEG format.  

We were interested in the vascular density correlated 
with the mast cell density as well as the distribution and 
the type of mast cells.  

The correlation between blood vessels and the mast 
cells was done using SPSS system. 

 Results 

On Hematoxylin–Eosin stain, we established the 
histopathologic diagnosis.  

We found 12 cases of squamous cell carcinoma  
and two cases of basal cell type carcinoma.  
The basal cell carcinoma showed low density and 
staining for blood vessels and mast cells too.  
The microvessel density was higher for squamous  
cell carcinomas. We identified all types of tumor  
blood vessels (single endothelial cells, immature,  
and mature types) but the most blood vessels had  
lumen and thin wall probably without perivascular cells  
around them.  

Many branches on the blood vessels around the 
tumor areas represented another particular aspect of the 
blood vessels. This pattern was correlated with a high 
number of degranulated mast cells around them. Inside 
the tumor the blood vessels positive for CD34 were 
small and most of them without lumen. The vascular 
branching was rare phenomenon inside the tumor areas. 
In 13 of the 14 cases we identified blue (alcianophil) 
and violet (mixed) mast cells situated around the blood 
vessels at a distance from tumor sites (Figure 3).  

We have not identified mast cells within the tumor. 
At the epidermal level, we observed isolated mast cell in 
the spinous layer. We found a significant correlation 
between mast cells density and the number of blood 
vessels (p = 0.003) (Figure 4).  

In one case of basal cell carcinoma, we found 
safraninophil (red) mast cells. For this case, the vascular 
density was lower than the mast cell density. Blood 
vessels showed a different morphology and they 
increased in number and color intensity in the areas 
where mast cell degranulations appear (Figure 5).  

Alcianophil and mixed mast cells was observed at 
the edge of the tumor area, adjacent to blood vessels 
(Figure 6).  

 Discussions 

In 1993, Norrby K and Woolley D [3] found a 
correlation between the number of mast cells and 
angiogenesis and established a relationship between the 

normal processes, inflammatory diseases and 
carcinogenesis.  

Starting with the second half of the 1990’s, a strong 
correlation between mast cells and angiogenesis [4, 5] 
was observed on lymphomas, angiomas and multiple 
myeloma. Histochemistry using AAS method revealed 
the mast cells at the periphery of the tumor areas, for 
most studied cases.  

In the case of mammary neoplasm [6],  
close to the tumor, the number of mast cells  
was increased compared to benign tumors. An  
increased number of mast cells were sparsely  
observed in the case of gastrointestinal tumors (colon, 
stomach). The mast cells contain a series of  
active substances at the granules level, having  
direct implications upon the different tumor 
angiogenesis stage [7–9]. 

Our results obtained with combined 
imunohistochemical/histochemical stains CD34/AAS 
showed the existence of degranulated mast cells  
close to a high number of blood vessels intensely 
stained and with a different morphology than normal 
ones.  

In the case of non-degranulated alcianophil  
and mixed mast cells, the number of blood vessels was 
significantly lower, with morphology. 

Several studies of various researchers [3, 10] 
showed the following: 

▪ Tryptase activates metalloproteinase and the 
plasminogen activators, fact that causes the  
degradation of the extracellular matrix, which is  
the critical moment in the beginning of  
angiogenesis. Tryptase and the heparin stimulate  
the migration and the division of the vascular 
endothelial cells. 

▪ Interleukin 8 [11] increases the expression  
of the ICAM1 protein, which expresses itself at  
the surface of the endothelium and is responsible  
with cellular adhesion during the formation of the 
capillary vessels. 

▪ VEGF and b-FGF stimulates the proliferation  
and migration of endothelial cells (as shown by  
Bikfalvi A [12]). The heparin secretion at the  
mast cells level increases the receptor sensitivity  
for the release of b-FGF on the endothelial cell. 

In the first angiogenesis stage, enzymes are released 
at the granule level: cathepsin G, elastase, collagenase 
[13, 14]. This degrades the extracellular matrix 
components.  

On the other hand, b-TGF action upon  
plasminogen activators. Proteolysis activity of  
mast cells favors tumor cells infiltration in  
tissues. Some researchers believe that the high  
number of mast cells in tumor metastases favors  
tumor progression in the lymphatic vessels.  
Mast cells have been observed at the edge of the  
tumor in case of the skin neoplasm [15–17].  
Mast cell density is independent of inflammatory 
infiltrate. 

Other authors [1, 18] have shown that the 
inflammation at the peritumoral level does not  
associate with the mast cells.  
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Figure 1 – Combined CD34/AAS method. Note the specific 
stain of blood vessel (brown, CD34) and mast cells 

(blue, AAS), ×100 

Figure 2 – CD34/AAS stain,  
ob. ×10 

 

Figure 3 – Non-degranulated alcianophil and  
mixed mast cells, few blood vessels  

(CD34/AAS stain, ob. ×10) 

Figure 4 – Significant correlation between the number 
of vessels and mast cells (p = 0.003)  

(CD34/AAS stain, ob. ×20) 

 

Figure 5 – Degranulated alcianophil mast cells, numerous 
blood vessels with different morphology  

(CD34/AAS stain, ob. ×40) 

Figure 6 – Mast cells (alcianophil), adjacent to the blood 
vessels concentrated at the edge of the tumor area. 

Sparse intraepithelial mast cells  
(CD34/AAS stain, ob. ×10) 
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In an experiment on mice, Riley JF [19] proved the 
massive progression of mast cells in the case of 
squamous cell tumors migrations from the dense 
connective tissue to the lax connective tissue are done 
by formation of some multi-chamber sachets within 
mast cells due to the fusion of granules. These 
ultrastructural modifications take place through mast 
cells stimulation. Observations suggest that the mast 
cells are attracted by the carcinoma microenvironment 
and, at the same time induced their degranulation. 
Histopathological studies on the human basal cell and 
squamous cell carcinomas have shown that the mast cell 
density is increased in the aggressive forms. Our results 
have shown a tight relation between the number of 
vessels and mast cells, proven with the correlation index  
of p = 0.003. 

Coussens L [18] showed that the mast cells 
contribute to neovascularization in squamous cell 
carcinomas. The tryptase has a role in the reorganization 
of the matrix in correlation with neovascularization. 

Blair H et al. [13] demonstrated their role in 
capillary vessel formation through endothelial cell 
cultures. The heparin is the dominant proteoglycan from 
the mast cells and has several features, such as the 
mitogen for the endothelial cell. It was proven that mast 
cells around basocellular carcinoma and melanoma are a 
major source of VEGF [20–22].  

This is one of the most important angiogenetic 
factors, which contributes to neovascularization through 
endothelial cell mitosis, induction of hyper-permeability 
in capillary vessels and surfacing of other 
proangiogenetic factors in the extracellular matrix. 
Our results were correlated to the data from the 
literature with respect to the high number of mast cells 
(7–13 mast cells on site, small lenses) observed in 
malignant tumors.  

Mast cell degranulation is associated with an 
increased number and staining of the blood vessels. 
High vascular density associated with the mast cell 
density (p = 0.003) suggests the cooperation of both 
elements in the tumor angiogenesis, possibly through 
the secretion of VEGF.  

Information obtained by us is correlated with the 
results of the literature, with respect to peritumor mast 
cell localization and mast cell degranulation correlated 
with the blood vessel morphology. 

 Conclusions 

The CD34/AAS method is simple yet rapid, 
allowing an optimal correlation between the number of 
mastocytes on the same section and their type.  

The vascular tumor density (10–20 vessels on site) is 
an added argument regarding the involvement of mast 
cells in tumoral angiogenesis of lip malignant injuries. 
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