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Introduction
Findings of current researches imply a critical role for Mast cell 

(MC) in mediating host anti‒tumor immune surveillance systemically 
and locally in the tumor stroma. And, the anti‒tumor effect of human 
MC .MC‒mediated cytotoxicity:MCC against various sensitive/resistant human 
leukemia/lymphoma cells was also shown by us in vitro supporting 
the emerging data in the literature.1,2 My interest in this review is that 
MC and its importance in tumor growth, neoplastic/tumor‒associated 
angiogenesis as well as in tumor prognosis will be explained with a 
different perspective.1‒9

What is mast cell?
Mast cell, a blood and connective tissue cell of the human and other 

vertebrates’ immune system. Mast cells can intercede inflammatory 
(e.g. hypersensitivity and allergic) reactions in the human body. 
Mast cells are spread all through the various tissues of the body, 
particularly underneath the skin surface, around blood and lymphatic 
vessels, inside nerves, all the way through the airway system, and 
in the gastrointestinal and urinary systems.10 Mast cells accumulate 
and secrete many special mediators –such as histamine, interleukins, 
proteoglycans (e.g., heparin), and serine esterase enzymes (tryptase, 
chymase, granzymes, etc.) ‒in their granules of MC cytoplasm. After 
activation by an allergenic trigger, the MC releases the ingredients of 
their granules (also known as degranulation) into the adjacent tissues. 
These chemical mediators cause local and systemic responses, typical 
of an allergic / hypersensitivity reaction, e.g. augmented permeability 
of blood vessels (i.e., vasodilatation and anaphylactic shock), 
tightening of smooth muscles (e.g., bronchospasm), and amplified 
mucus secretion.11 Mast cells implicated in inflammatory and allergic 
(hypersensitivity) reactions have been understood until the mid‒
twentieth century. Nevertheless, for the last several decades Mast 
Cells have been demonstrated to contribute to other immune system 
functions, together with innate and adaptive immune reactions.12

What is the role of mast cells in inflamed and 
tumor tissue?

Mast cell availability in various inflamed tissues including 
benign as well as malign lesions (tumors) and even in normal tissues 

raises the question about the actual role of MC. Mast Cells were 
also demonstrated to be augmented physiologically in the region of 
healing tissue, scars and ovulation.13 Since increased MCD is also 
seen with benign lesions such as hemangiomas; Mast Cells, in reality, 
just might be a manifestation of widespread inflammatory response of 
immune system in these areas.14‒16 Also, the availability of Mast Cells 
in the tumor stroma could be just due to generalized inflammatory 
reaction indicating complex tumor–host relations favoring growth 
inhibitions depend on tumor type e.g. colorectal carcinomas.17 Some 
authors similarly think that the MCs may symbolize reactive cell 
types implicated in the pathophysiology of the host reaction, for 
instance, in early gastric cancer.18 In the tumor‒induced inflammatory 
microenvironment, some of these proinflammatory mediators stimulate 
MC migration. MCs also mount up at sites of tumor progression in 
return to abundant chemoattractants e.g. CCL5/CXCR3 chemokines 
released by non‒small cell lung carcinoma, and tumor‒derived stem 
cell factor and CD30 expressions initiate MCD in lymphoma.15,19 As a 
result, only demonstrating high MCD in a tumor stroma having bad / 
good prognosis on biopsy sampling looks like unsatisfactory to clarify 
the genuine function of MC in those tissues. Then question is to be:are 
the MCs really mainly having an active function or are they just naive 
passerby secondarily in these tissues?

Mast Cells in tumor tissue
Albeit current literature evidence mostly suggests a contributing 

role for MCs in the growth of malignancies, rising data also implies 
that MCs may, indeed, have hampering roles against tumor cell 
growth relying on the tumor tissue microenvironment. Consistently, 
increased MCD was not persistently related with tumor progression/
bad prognosis/increased metastasis in established tumors such as in 
hepatocellular, colorectal and breast cancers.20‒22 Previous researches 
have shown that mice with MC deficiency had an amplified tumor 
development when compared with control. This high tumor 
occurrence was decreased to the normal intensity once MC deficiency 
had been defeated. Additionally, tumor occurrence and progression 
were inversely correlated with MC density (MCD) in the organs of 
MC‒depleted, partially MC‒depleted, and MC‒sufficient mice.23,24 In 
a study assessing increase in pulmonary metastases of B16 melanoma; 
lung metastases were considerably diminished in controls when 
compared to MC‒free (W/Wv) mice.25 In another research performed 
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Abstract

Mast cells are multifunctional cells and they can also have a role as effector factors of the 
human innate and adaptive immune system. While a number of researchers still assume 
Mast cells to be augmenters of tumor growth, particularly via their effects on neoplastic 
angiogenesis; growing clinical and laboratory information also signify that Mast Cells 
could hamper tumor development. This inhibitory or promoting effect of Mast cells on 
tumor expansion seems to be depending on numerous relations among Mast cell, tumor cell 
type and the tumor stroma. Further in vitro and in vivo researches are required to elucidate 
more the interactions among Mast cells, tumor tissue and other inflammatory cells.
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with B16 melanoma cells of two strains of MC‒deficient mice implied 
that the reliance of anti‒tumor resistance on MCs.26

Mast Cells concentration in different tumor tissues is still 
controversial. And MCD has not always been reported as increased 
in tumor stroma of human as well as mice. In addition to noticeably 
reduced MCD during tumor progression in some cancers, there are 
other types in which MCD does not change.20,21 For instance:human 
hepatocellular, and some breast cancers as well as melanoma, 
lymphoplasmocytic lymphoma and chronic lymphoid leukemia.20‒22 
Moreover, there are some inconsistent literature revealing increased 
or decreased MCD in the same type of tumors such as NSCLC and 
colorectal carcinomas.27,28 Although it is difficult to clarify these 
contradictory results, they can be attributable to discrepancies in 
biopsy timing, type of tumor and methodology utilized for the 
detection of MCs in tumor tissues.

Mast cell’s cytotoxicity against tumor 
cells:the antagonistic and dual role of mast 
cell’s mediators in tumor growth as well as in 
neoangiogenesis

Mediators are shown to affect various features of tumor biology 
and the net consequence of MC in the tumor growth is hard to assess. 
Even though some MC mediators are demonstrated to antagonize 
tumor development and some others help to promote tumor growth. 
Below, this controversial issue is explained a little further. 

The Importance of mast cell’s mediators in tumor 
growth:the antagonistic role of mast cell’s mediators 
in tumor progression

Higher MCD in various tumor tissues has been supposed to be 
related with more indolent tumor progression, signifying the likelihood 
of tumor inhibitory effects of MCs. Similarly, in recent literature data, 
MC gathering was suggested to restrain the growth and dissemination 
of the different carcinomas.6‒8,20 MCs are multifunctional cells and 
they are also known to act as effector components of the human 
immune system. Even though some authors still hypothesize MCs to 
be augmenters of tumor progression, in particular via their effects on 
neoangiogenesis; growing clinical and laboratory data also points to 
that MCs could restrain tumor expansion. First in vivo observations 
in the 1950’s have proposed their potential function as anti‒tumor 
effect in the localization of certain solid tumor types.29 In vitro murine 
MCC against murine tumor cells was demonstrated in 1981 and it 
has been thought that murine MC has ‘natural cytotoxicity’ against 
susceptible murine cell lines (WEHI‒164 and L929, etc.) by diverse 
death mechanisms, either reliant on mediator TNF‒α or not such as 
proteases, leukotrienes and NO.30,31 Concomitantly; supporters of the 
MC’s inhibitory role presume them as inhibitors of tumor growth 
by means of their pro‒necrolytic /‒apoptotic cytotoxic granules e.g. 
TNF‒α and serine proteases e.g. granzymes. Like other cytotoxic‒
killer cells, MCs were also shown to have lavishly serine proteases 
termed granzymes counting several chymases in their granules, 
which is involved in cell‒mediated cytotoxicity. Except for perforin, 
MCs indeed have been confirmed to include all components of cell‒
mediated cytotoxicity.1,2 Our recent in vitro experiences showed 
human MCC against NK / LAK‒sensitive / resistant human leukemia/ 
lymphoma cells.1,2

The dual role of Mast cell’s mediators in tumor growth

There have been conflicting discussions in the literature on 
the function of MCs’ mediators in tumor development. Some MC 

mediators such as chymase and tryptase may have also dual roles and 
the coexistence of these mediators yields to the tissue homeostasis. 
Although chymase is assumed to be an effective angiogenic and bad 
prognostic element; it was also been demonstrated to be related with 
cytotoxic effect against various type of cells e.g. in neonatal/adult 
animal cardiomyocytes, human vascular smooth muscle, and human 
conjunctival epithelial cells.32 Similarly; tryptase was considered to 
be a mediator resulting in fibrosis, thus preventing tumor expansion, 
besides an angiogenic factor, possibly helping tumor progression.20 
As a result, MC mediators are able to provoke as well as hinder 
angiogenesis.33 Even like TNF‒α, some mediators such as tryptase, 
chymase and cathepsin G are thought to be accountable from both 
actions.34

The importance of mast cell’s mediators in 
neoangiogenesis
The antagonistic role of mast cell’s mediators on tumor 
associated angiogenesis (neoplastic angiogenesis/
neoangiogenesis)

Neoplastic angiogenesis (neoangiogenesis) seems to be a more 
intricate development than what has been defined, and the mechanism 
plus its significance are not elucidated. There have been lots of clinico‒
histopathological samples reported; however conflicting clinic and 
laboratory data on MC’s role has been increasing in the literature. In 
contrary to hypothesis of MC‒induced angiogenesis via mediators, 
MC‒mediated apoptosis of vascular endothelial cells was also 
reported in vitro.35 In some mice as well as in human cancer studies, 
there was no considerable link between MCD and angiogenesis, for 
instance, lung cancer.14,27,28 According to a different aspect, tumor‒
induced inflammatory response counting macrophages and fibroblasts 
can create a local microenvironment causing tumor expansion via 
angiogenesis; and some of these angiogenic elements may motivate 
MC immigration.16,27 Evidently; most of the neoangiogenesis‒
stimulating factors e.g. the fibroblast growth factor, platelet‒derived 
endothelial cell growth factor, transforming growth factor, vascular 
endothelial growth factor, etc. have also been demonstrated to be 
formed by tumor itself or stromal cells.

The dual effect of Mast cell’s mediators on 
neoangiogenesis

While TNF‒α, tryptase and cathepsin G are confirmed as the 
angiogenesis‒stimulating factors; particularly TNF‒α and cathepsin 
G are also thought to mediate MCC against murine tumor and target 
cells.30,31,36 Inhibition of MCC by a tumor cell product ‘squamous cell 
carcinoma antigen 2’ was implicated in the development of advanced 
squamous cell tumors.37 Cathepsin G is recognized as cytotoxic 
to some mammalian cells, resembling other serine proteinases in 
the azurophilic granule, excluding its bactericidal effect against 
Staphylococcus aureus and Pseudomonas aeruginosa.36 Latest 
findings concerning cathepsin G involve its cytotoxic capacity against 
target cells, compatible with previous researches in murine tumor cell 
lines.30,31 Additionally, immediate degradation of MC mediators e.g. 
cytokines and TNF‒α after released was recently shown. Chymase 
and cathepsin G were recognized as the possible perpetrators 
digesting these cytokines.38 Therefore, MC’s chymase and cathepsin 
G in actuality avert the effects of their own mediators signifying that 
MCs alone are not able to mediate neoangiogenesis in the tumor 
tissues. Previous researches demonstrated no considerable distinction 
between MC‒deficient and sufficient mice for the angiogenesis.39 
Nevertheless, besides the capacity of MCs to destroy tumor and 
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endothelial cells, new studies also showed no considerable relation 
between angiogenesis and MCD in human cancers such as in ovarian 
/ renal cancer, regardless of NSCLC.1,21,22,27,28

Conflicting data for evaluation of Mast cell’s 
role in tumor stroma from the literature

Although it is tough to elucidate these contradictory results in 
the literature, they may be attributable to broad distinction in chosen 
tumor type, stage and evaluation zones of tumor tissues as well as 
methodologies utilized for demonstration of MCs, vessels, and 
inflammatory cells. Similarly, any uniform method is not yet available 
to evaluate the angiogenesis dependably.40 If MC has to do something 
with neoangiogenesis, it seems to be a less important effect, and I 
do not think this accessory effect inevitably causes tumor growth. I 
think additional descriptive in vitro/in vivo researches are essential 
pertaining to the association of MCs with angiogenesis and tumor 
cells. Mast cell density, neoplastic angiogenesis and their importance 
in tumor expansion as well as in prognosis are newly discussed by us 
with a particular point of view.4‒7

Conclusion
I myself consider that the inhibitory or promoting effect of MCs 

on tumor growth relies on numerous connections among MC type, 
tumor cell type and the microenvironment in tumor tissues. As anyone 
can imagine, in this hectic conditions and microenvironments, the 
MC’s authentic role in inflammatory tissue and on neoangiogenesis 
is very hard to describe. Mast cells might be a new target for the 
adjuvant treatment of various cancers through the selective inhibition 
of neoangiogenesis, tissue remodeling and tumor promoting 
mediators.41,42
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