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Abstract
Objective Mast cells (MCs) have been shown to have various roles in many tumors. MCs play roles in tumor progression via increasing angiogenesis 

and lymphangiogenesis. According to the presence of tryptase and chymase granules, mast cells are two varieties containing tryptase-
chymase and containing tryptase. The aim of this study was to investigate the presence and distribution of these two mast cell types in PCa 
in terms of their tryptase and chymase content.   
( Sakarya Med J, 2018, 8(2):229-234 )

Materials and 
Methods

In this study, immunohistochemical analysis of tryptase and chymase expression was performed retrospectively in 134 patients who have 
diagnosed PCa histopathologically, at the Department of Pathology of Faculty of Medicine, **** University Educational Research Hospital, 
between 2012 and 2014. Immunohistochemisrty experiment was done on the appropriate paraffi n blocks by using mast cell tryptase and 
chymase antibodies. The research fi ndings were evaluated statistically and accepted as P <0.05 level.

Results It has been observed that Mast Cell Chymase (MCTC) accumulates in intratumoral areas more than peritumoral areas (respectively; mean: 
14,28 ± 14,06, mean: 12,12 ± 12,56). Mast Cell Tryptase (MCT) accumulates more than MCTC in intratumoral and peritumoral areas 
(P<0,001). MCT was observed to be more frequent in peritumoral areas than in intratumoral areas (respectively; mean: 33,94 ± 20,09, 
mean:33,50 ± 18,65). MCT and MCTC compared with regard to intratumoral and peritumoral areas. There wasn’t a signifi cant difference 
with MCT (p=0.723). However, MCTC was found the intratumoral area more than the peritumoral area (p=0.007). 

Conclusion Mast cells numbers were increased around prostatic adenocarcinoma microenvironment.  MCTC was tended to locate intratumoral 
whereas MCT was tended to the located peritumoral area. 
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Note: This article was presented as a poster at the 27th European Congress of Pathology 5 to 9 September 2015 in Belgrade, Serbia.

Öz
Amaç Mast hücrelerinin (MCs) birçok tümörde çeşitli rolleri olduğu gösterilmiştir. MCs, artan anjiyogenez ve lenfogenez yoluyla tümör progres-

yonunda rol oynamaktadır. Triptaz ve kimaz granüllerinin varlığına göre mast hücreleri; triptaz- kimaz içeren ve triptaz içeren olmak üzere 
iki çeşittir. Bu çalışmanın amacı, içeriklerine göre farklı bu iki mast hücre tipinin prostatik adenokarsinomalardaki (PCa) varlığı ve dağılımını 
araştırmaktır.( Sakarya Tıp Dergisi, 2018, 8(2):229-234 ).

Gereç ve 
Yöntem

Bu çalışmada, 2012-2014 yılları arasında ***** Üniversitesi Tıp Fakültesi Eğitim Araştırma Hastanesi Patoloji Bölümü’nde histopatolojik olarak 
PCa tanısı alan 134 vakaya ait parafi n bloklar kullanıldı. Uygun parafi n bloklar seçilerek immunohistokimyasal olarak mast cell triptaz ve mast 
cell kimaz antikorları ile boyandı. Işık mikroskobunda pozitif boyanan mast hücreleri sayılarak değerlendirildi. İstatistiksel olarak değerlendi-
rilen araştırma bulguları P<0.05 düzeyinde anlamlı kabul edilmiştir.

Bulgular Mast Hücre Kimazının (MCTC), intratümöral bölgelerde peritümöral bölgelere göre daha çok biriktiği gözlenmiştir (sırasıyla ortalama: 14,28 
± 14,06, ortalama: 12,12 ± 12,56). Mast Hücre Triptazı (MCT), intratümöral ve peritümöral bölgelerde MCTC’den daha fazla birikmiştir 
(P<0,001). MCT’nin peritümöral bölgelerde, intratümöral bölgelere göre, daha fazla olduğu gözlenmiştir (sırasıyla; 33.94 ± 20.09, ortala-
ma: 33,50 ± 18,65). MCT ve MCTC’nin intratümöral alan ve peritümöral alanla ilişkisi karşılaştırıldı. MCT’de anlamlı fark yoktu (p=0.723).  

Sonuç Mast hücreleri prostatik adenokarsinom mikroçevresinde sayısal artış göstermektedir. MCTC intratümöral yerleşme eğiliminde iken MCT 
peritümöral yerleşim eğilimi göstermiştir.

Anahtar 
Kelimeler
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Introduction 

Mast cells (MCs), which are granulated cells, derived from bone marrow, migrate to the other 

organs and tissues.1,2 One of the important roles of mast cells is releasing bioactive components. 

They are distributed in connective tissues neighboring to blood vessels and nerves, and also 

underneath the epithelial surfaces, and their role on the infl ammation is well known.2-5 MCs cont-

ributes to these processes by producing and releasing bioactive agents. 

MCs increase angiogenesis, lymphangiogenesis, degradation of extracellular matrix components 

and mitosis, thus being effective in tumorigenesis.6,10

However, recent studies have shown that MCs activate collagen synthesis by activating the fi brob-

lastic process. 8-11

Tryptase and chymase are stored at different ratios in mast cell-specifi c granules as proteases.5-12 

The effects of mast cells that degrade extracellular matrix (ECM), enhance tumor spread and me-

tastasis can be generated by these proteases. MCs have affi nity to malignant tumors such as 

cutaneous malignancies, breast cancer and melanoma.7-14

On the other hand, connective tissue mast cells and mucosal mast cells, which contain tryptase, 

are called tryptase mast cells and are localized in the alveoli and small intestine mucosa, while 

those containing tryptase and chymase are called tryptase-chymase mast cells and located to skin 

and small intestine submucosa.15 

Chymase is known to contribute to the stimulation of angiogenesis by providing ECM degradation. 

Chymase activates latent matrix metalloproteinases (MMPs) to degrade components of epithelial 

basement membranes and ECM, therefore, it is essential for tumor invasion and metastasis. A 

similar increase in the number of MCT, a potent proangiogenic factor has been documented in 

various malignancies including oral cancers.11-14

The present study was designed to determine the utility of MCT and MCTC in evaluating malignant 

prostate lesions (intratumoral area and peritumoral area).

Material and Method

The study protocol was reviewed and approved by the Ethics Committee of ****University with the 

approval number 2015/8. 134 biopsies were collected from patients with prostate pathology, 

including 134 cases of prostate cancer. Specimens were fi xed in buffer formalin and paraffi n em-

bedded. Three-micrometer thick step sections were performed for each case. 

Immunohistochemistry included primary antibodies as MCT and MCTC. We performed heat-in-

duced epitope retrieval with pH 6.0 citrate solution (Novocastra, Newcastle upon Tyne, UK) for 

30 minutes. Endogenous peroxidase blockage was performed with 3% hydrogen peroxide for 5 

minutes. This step was followed by 30 minutes incubation with primary antibodies as MCT (Dako 

Glostrup Denmark, dilution 1:300, clone AA1) and MCTC (NeoMarkers Fremont, CA, ready to 

use, clone CC1). Bond Polymer Refi ne Detection System (Leica Biosystems, Newcastle upon Tyne, 

UK) was used and 3,3 diamino-benzidine dihydrochloride was applied as chromogen followed by 
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hematoxylin counterstaining. The individual MCT and MCTC were counted at 200x magnifi cation 

(Ten peri and intratumoral areas were counted systematically).16  MCs counting was manually done 

by calculating the average number for the two selected fi elds of the intratumoral and peritumoral 

(benign tissue without tumor) areas. The distribution of positive staining was manually evaluated 

independently by two experienced observers. All scores provided by the two observers were re-

corded. The images were made with the optical microscope Nikon camera. 

Statistical Analysis

Wilcoxon Signed Ranks Test was used for determining the difference between the MCT and MCTC 

or intratumoral and peritumoral areas. The fi ndings was shown as the frequency (n), mean, stan-

dard deviation (SD), median, IQR (interquartile range), minimum and maximum values. The results 

were accepted as signifi cant at the level of P<0.05. All the statistical calculations were made with 

the SPSS 22.0 statistical program.

Results

The following table shows descriptive statistics included number of the MCT and the MCTC in 134 

samples (intratumoral and peritumoral areas) (Figure 1-4). There was no signifi cant difference in 

intratumoral and peritumoral areas of the MCT (P=0.723). However, the average of MCTC in the 

intratumoral area was higher than in the peritumoral area (P=0.007). Moreover, it was determi-

ned that total MCT area (intratumoral area + peritumoral area) was higher than total MCTC area 

(P<0,001) (Table 1).

Table 1. Intratumoral and peritumoral distribution rates of MCT and MCTC

n Mean SE Median IQR Minimum Maximum P

*MCT

intratumoral 134 33,50 1,61 30,00 24,00 0 98
0.723

peritumoral 134 33,94 1,74 29,50 23,00 0 98

**MCTC

intratumoral 134 14,28 1,21 9,00 19,25 0 60
0.007

peritumoral 134 12,12 1,09 9,00 17,00 0 66

Total expression

MCT 134 67,44 2,93 65,00 46,25 0 186
<0.001

MCTC 134 26,40 2,12 18,00 31,00 0 115

*MCT: Mast Cell Tryptase
**MCTC: Mast Cell Chymase 

Figure 1. Mast Cell Chymase (MCTC)  ekspression in 
intratumoral area (x200)

Figure 2. Mast Cell Chymase (MCTC) ekspression in 
peritumoral area (x200)
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Discussion

Prostate cancer is the second leading cause of cancer deaths in men. Changes in the prostate 

stroma may play a role in malignant progression as well as in benign prostatic hyperplasia.14,17,18,19 

In a small number of studies on the role of prostate stromal cells in malignant and benign patholo-

gies of the prostate. It is believed that the effect of stromal microenvironment and oxidative stress 

is an important factor in the development and progression of adenocarcinoma.20, 21

Several studies have shown that MCs may play a role in the pathogenesis of various tumors, such 

as melanocytic skin lesions or squamous cell carcinomas.22, 23 It is also showed the relationship 

between MCs and tumors due to their cytotoxic action on tumor cells or their ability to deliver 

products with an anti-tumor effect.24-26 It is not known that MCs are designed to stimulate the spre-

ad of tumor cells or inhibit of them.27,28 However, several confl icting results have been reported 

about the correlation between the accumulation of MCs and survival in various cancers.27-31 Some 

authors have considered mast cells as a target for cancer therapy. In addition, these researchers 

assessed the possible clinical relevance of mast cell degranulation in some malignant tumors.29-32 

Strouch et al. reported that MCT accumulating in tumor tissue may be a useful marker for distingu-

ishing malignancies from benign tumors.33 Previous studies that have revealed increased mast cell 

density in oral squamous cell carcinoma (OSSC) tissue, level of MCT was increased in the serum in 

OSCC patients’ sera, but there was no signifi cant difference between this level in the patients.33,34 

De Souza et al. presented that their results revealed changes in the expression of some mast cell-

specifi c chymases, tryptase and carboxypeptidase A during tumor progression. After all, they have 

suggested that the role of mast cells during tumor progression can be directly related to their gra-

nule content.35 Also, increased mast cell density has been shown in oral and esophageal squamo-

us cell carcinoma (SCC).36,37 The positive correlation has been shown between mast cell density 

and poor prognosis of OSCC, even though there are controversies around this issue.36-39 Globa et 

al. reported that tryptase-positive MCs density decreased in the intratumoral versus peritumoral 

areas. They reported that the signifi cant correlation between tryptase and chymase in peritumoral 

areas of malignant lesions suggests a new mast cell phenotype, tryptase+chymase+CD117+. In 

addition, they reported that chymase involvement in malignant transformation is supported by the 

existence of partial correlations with Gleason score and chymase-positive MCs located peritumo-

rally. They also reported that tryptase-positive MCs density decreased in the intratumoral versus 

peritumoral areas. Intratumor MCs were distributed among isolated tumor cells. They noted that in 

13 cases (20.3%) intratumoral density of tryptase-positive MCs was higher than in the peritumoral 

areas.21

Figure 3. Mast Cell Tryptase  (MCT) ekspression in 
intratumoral area (x200)

Figure 4. Mast Cell Tryptase  (MCT) ekspression in 
peritumoral area (x200)
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In this study, contrary to others, chymase increased intratumoral area but thryptase increased 

peritumoral area. The rise of mast cells around tumor microenvironment was obvious by a general 

evaluation. The accumulation of MCT was more than MCTC in intratumoral and peritumoral area. 

MCTC positive mast cells contain tryptase, therefore MCTC positive mast cells were MCT positive, 

too.

Carlini et al. reported that microvascular dansity was signifi cantly higher in the peritumoral area 

than in the intratumoral area for total MCs and for tryptase-chymase phenotypes.40 Erdem et al. 

showed that increased mast cell number but not its relation to prognostic parameters in prostate 

adenocarcinoma.16 Yadav et al. reported that subepithelial and deep distribution of tryptase and 

chymase positive mast cells play an important role in the pathogenesis of malignant transforma-

tion.41 Cabanillas-Saez et al. have shown an increased number of MCT type mast cells in invasive 

uterine cervix carcinoma when compared with normal tissue. In addition, signifi cantly increased 

numbers of mast cells were detected also in the close vicinity to the epithelium in cervical intrae-

pithelial neoplasia and invasive carcinoma but not in the stroma.42

Mast cells stimulate angiogenesis in tumorigenesis but they have also other roles in these proces-

ses. For example, mast cell mediators such as tryptase and histamine cause tumor progression, 

not these mediators also affect immune response, therefore, supports tumorigenesis. Today, it 

is believed that the concentration and location of mast cells mediators and cofactors showed 

anticancer or procancer properties.27 Studies conducted on mast cells containing chymase have 

led to the conclusion that chymase may be associated with tumor cell proliferation and metasta-

sis.43 In this study, mast cell distribution containing chymase was found to be mostly intratumoral 

(P=0.007). It is thought to be associated with tumor progression.  

In conclusion, recent studies appear to suggest that MCT and MCTC may represent a promising 

target in cancer treatment due to its proangiogenic activity.43-45 However, the character of MCT 

and MCTC expression in cancer types needs to be understood better. In our study, MCT expres-

sion in prostate carcinoma (intratumoral areas and peritumoral areas) were observed to be higher. 

However MCTC expression in intratumoral areas were observed to be higher than peritumoral 

areas. MCTC might more important than MCT in prostate carcinomas formation.
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