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Abstract                                                                                                                                                             

Recent literature data indicate interesting, complex relationships among mast cell, T regulatory cells and myeloid-derived 

suppressor cells in tumor stroma for immune evasion and tumor prognosis. The negative impact of peritumoral mast 

cells on the prognosis of various tumors such as in hepatocellular carcinoma has been reported. However, the inhibitory 

or proliferative effect of mast cells on tumor growth depends on perplexing interactions among mast cell, tumor type, and 

other immune cells in the tumor microenvironment. The theory defining mast cells and Treg cell’s functional interaction 

has been proposed by several recent reports as well. Mast cells firstly facilitate the accumulation of myeloid-derived 

suppresor cells into tumor stroma, and these cells could release IL-17 which draws Treg cells and further magnify 

immunosuppressive effect. Tumor proliferation and immune evasion takes place by the inequity between immune 

effector cell function and cells with suppressor / regulatory function in tumor stromas. 
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Introduction 

     Recent literature data describe interesting, complex 
relationships among mast cell (MC), T regulatory (Treg) 
cells and myeloid-derived suppressor cell (MDSC) in 
tumor stroma for immune evasion and the prognosis of 
tumor. Our interest in these studies is that we have 
observed in vitro human MC-mediated cytotoxicity 
against different human tumor (such as leukemia and 
lymphoma) cells, in contradiction of these mounting 
literature data [1,2]. Here, we briefly comment on quite 
controversial MC- Treg- MDSC relationship in tumor 

tissue and on tumor inhibitory role of MCs under the light 
of recent literature.  
 

Mast Cells in Tumor Tissues   

     Mast cells are a bone marrow-derived, long-standing, 
diverse population functioning as either positive or 
negative regulators of human innate immune system. 
Mast cells are one of the most prolific chemical factories 
in the body and affect other inflammatory and immune 
cells by means of both soluble mediators and cell-to-
cell interactions. The negative impact of peritumoral MCs 
on the prognosis of various tumors such as in lung, kidney 

Mini Review 

Volume 1 Issue 1 

Received Date: May 10, 2016 

Published Date: May 12, 2016 

DOI:  10.23880/cclsj-16000101 

  

 

  

mailto:ozdemir_oner@hotmail.com
https://doi.org/10.23880/cclsj-16000101
https://doi.org/10.23880/cclsj-16000101
https://doi.org/10.23880/cclsj-16000101
https://doi.org/10.23880/cclsj-16000101


                                                          Cell & Cellular Life Sciences Journal 
 

 

 

Oner Ozdemir. Mast Cells, T regulatory Cells, Myeloid-derived Suppresor 
Cells and their Role in Prognosis of Different Tumors. Cell Cellular Life Sci J 
2016, 1(1): 000101. 

                                                       Copyright© Oner Ozdemir. 

 

2 

and hepatocellular carcinoma has been reported [3]. 

These reports also suggest a positive correlation between 
tumor progression, invasiveness and higher MC density 
(MCD). Nevertheless, increased MCD has not always been 
reported to be related with poor prognosis of tumor in 
human and mice; it can also indicate a good prognosis. 
For instance: a study showed that peritumoral MC 
infiltration predicts better survival in advanced ovarian 
cancer [4]. In another study, MC infiltration was supposed 
to hamper the progression / dissemination of the gastric 
carcinoma [5]. In a recent study, stromal MC accumulation 
in invasive breast cancer patients was found to be an 
independent good prognostic marker. In addition, high 
MCD is known to predict a better prognosis in different 
tumors [6]  e.g. human prostate, colo-rectal and bladder 
cancers. Mice studies have also demonstrated that MC-
deficient mice had an augmented tumor incidence when 
compared with control. The higher incidence reversed to 
the control level when MC deficiency had been 
surmounted [7]. A mice study in a genetic model of early-
stage intestinal tumorigenesis has indicated a defensive, 
anti-tumor role of MCs [8]. These paradoxical reports 
indicate that there seems to be other factors, e.g. 
variations in biopsy timing, tumor types / stages, and 
methodology, determining relationship between MCD and 
tumor progression. We also consider that the inhibitory 
or proliferative effect of MCs on tumor progression 
depends on various interactions among MC, tumor type 
and their relationship with other immune cells in tumor 
microenvironment. Furthermore, only by demonstrating 
high MCD in/around a tumor tissue, to make a correlation 
with poor/good prognosis from samples seems far behind 
to clarify their genuine role [1,2,6].  

 
     MCs are known to be prominent in the tumor stroma 
and are considered to provide a host response of the 
innate immunity against tumor [1,2,4,7,8]. Nonetheless, 
some researchers advocate tumor promoting role of MCs 
attributed to their immunosuppressive function in 
chronic inflammation and tumor tissues [3, 6]. They are 
supposed to be multifunctional and they can act as 
effector elements of human innate immune system. MCs 
have been also proven to act as critical upstream 
regulators of numerous inflammatory cells. In fact, 
infiltration of MCs may be a fraction of widespread 
inflammatory or host defense reaction as defined in some 
tumors, i.e. gastric carcinoma, resembling physiological 
processes such as in scars and ovulation [5]. Now, the 
question comes in mind: May the high MCD be a result or 
a reason of tumor growth or chronic inflammation?  
 

     Some authors considered that MC infiltration was 
related to poor prognosis without taking into account the 
anti-tumor effects of MCs. On the contrary; growing data 
suggest that MCs could inhibit tumor progression similar 
to ours in vitro experiments [1,2]. We have shown in vitro 
human MC cytotoxicity against various human tumor cells 
indicating MC’s anti-tumor effect [1,2,6]. Moreover, tumor 
cell phagocytosis by stromal MCs in thyroid cancer [9] 
and in vivo apoptosis of rat hepatoma cells by MCs were 
also observed [10]. Several other factors, such as anti-
tumor mediators (chymase, TNF-α) released from MCs 
and the relationship of MCs with other cell types should 
be considered as well. For instance, mast cell TNF-α was 
demonstrated to cause apoptosis in target tumor cells 
[11]. Lately, cultured MCs have also been proven to 
contain granzyme B and Fas Ligand which are elements of 
cell-mediated cytotoxicity of immune effector cells [12]. 
Chymase was shown to cause apoptosis in neonatal rat 
cardiomyocytes and human vascular smooth muscle cells 
[11]. In addition, a number of other mediators from 
fibroblasts and other cells besides MCs in tumor stroma 
could potentially affect tumor progression through 
various mechanisms such as cyclooxygenase metabolites 
and heparanases [13-16]. The net effects of MCs on tumor 
growth through immune evasion, therefore, are expected 
to be the consequence of numerous interactions between 
the assorted elements of MC granules and nearby stromal 
cells e.g. vascular endothelium and fibroblasts. With an 
improvement in the techniques of evaluating MCs, allied 
inflammatory cells and their signaling pathways, the 
immune modulatory function of the MCs will be further 
elucidated. Known the series of mediators potentially 
secreted by MCs, it is impossible to foresee how MCs will 
skew a T-cell response without careful contemplation of 
how the MC is activated and the micro environmental 
milieu in sight [15]. Whether MCs are precisely capable of 
suppressing T-cell responses via any one of these 
pathways in a tumor stroma, however, still remains 
unanswered [16]. 
 

T Regulatory (Treg) Cells’ Role in Tumor 
Stroma 

     Treg cells, especially Foxp3+-Tregs, are demonstrated 
to be available in quite a few kinds of cancers including 
lung, breast, pancreatic, ovarian, and melanoma. Treg 
cells can suppress the actions of many types of immune 
system cells such as CD4+-T cells, CD8+-T cells, dendritic 
cells, B cells, macrophages, osteoblasts, natural killer (NK) 
cells and NK-T cells, which are significant protector cells 
of the body to avert cancer genesis and progression [17]. 
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Recent research has showed that immune suppression 
caused by Tregs is a main facilitator of immune evasion, 
but the origins of these cells and their involvement to 
human tumor growth still remain vague. Other than 
Tregs, antigen presenting cell (APC)s are also recently 
demonstrated to be existing as the key players in immune 
suppression and are accepted as significant contributors 
to the tolerogenic tumor stroma [18,19]. While IL-9 
secretion by the Tregs was thought to be vital for their 
effects on MCs, the accurate immunosuppressive 
substances released by MCs have not yet been identified. 
IL-9 has been accepted as a essential factor in the 
regulation of Treg cells and MC enrollment and action 
[17]. On one hand Tregs are thought to play a major role 
in tumor growth by suppressing protective anti-tumor 
immune responses, on the other hand a series of new 
observations imply that Tregs are protective in tumor by 
virtue of their ability to control tumor-associated 
inflammation [17,20,21]. Interestingly, a recent prostate 
cancer study revealed that supplementation with 
syngeneic Treg cells gathered from wild-type mice 
decreased the IL-6 / IL-9 levels and risk of prostate 
cancer [22]. Consistently, Treg depletion in 2-month-old 
animals augmented IL-6 expression inside prostate and 
increased the high-grade prostatic cancer incidence and 
micro invasive carcinoma. Tregs decreased inflammation-
related carcinogenic processes and contributed to 
immune and epithelial homeostasis [22]. 
 
     The theory that MCs and Tregs functionally cooperate 
has been proposed by several recent reports. It has been 
observed that MCs are infiltrated in the tumor stroma via 
the stem cell factor (SCF) / c-kit signaling pathway. They 
gather MDSCs to tumor stroma, and MDSCs could secrete 
IL-17 which draws Treg cells and intensify 
immunosuppressive effect more. MCs function as 
intermediaries in Treg-induced tolerance but can also 
adapt or reverse Treg-suppressive properties [17,19,21]. 
Tregs are supposed to facilitate  tumor growth by curbing 
defensive anti-tumor responses. To diminish or to 
functionally inhibit Treg cells is considered to be one of 
the potential strategies in the cancer treatment [3,17].  
Recent clinical and laboratory studies demonstrated that 
Tregs are a favorable factor against cancer. An insight of 
the new aspects regarding Treg subsets in tumor and 
current advances in the recognition of Treg-specific 
markers, besides the possible strategies to aim Tregs will 
help to enhance anti-tumor immunity [20, 21, 23, 24].  A 
recent study has shown that Tregs have both promoting 
and inhibiting effects on tumors reliant on the stage 
of tumor growth. By using 0.5 mg cyclophosphamide, 

Tregs were constantly and exclusively depleted in a 
murine liver cancer model. Under such conditions, it was 
found that tumor growth was reduced at early stages, but 
promoted later on. Analysis of the tumor stroma revealed 
that long-term Treg diminution by cyclophosphamide 
induced Gr-1 (+) / CD11b (+) MDSCs. Ablation of MDSCs 
by anti-Gr-1 Ab prevented Treg depletion-induced 
support of tumor development. In this study, Tregs were 
thought to play different roles at different stages of tumor 
development: inhibiting at early stage and promoting 
late tumor progression [25]. 
 

Myeloid-Derived Suppresor Cells of Tumor 
Microenvironment                   

     Myeloid-derived suppresor cells are originated from 
bone marrow under the effects of tumor cell- derived 
substances. In mice MDSC are defined by Gr-1 / CD11b 
expression, but in human there are no specific markers 
for this population [26]. MDSC show negative effect on the 
function of T-cells by arginine depletion and nitric oxide 
production. Some laboratory experiments in reversing the 
negative effect of MDSC on immune system are provided, 
mainly through the applying monoclonal antibodies 
against MDSC or drugs blocking their function [17]. The 
clarification of MDSC characteristics can let us formulate 
new immunotherapy approaches in the future. As 
mentioned above, MCs induce the accumulation of MDSCs 
into tumor microenvironment and increase the 
production of IL-17 by MDSCs; MDSCs-derived IL-17 
indirectly draws Tregs, increase their suppressor 
function, and induce the IL-9 release by Tregs; in turn, IL-
9 fortify the survival and protumor effect of MCs in tumor 
stroma [21,26,27]. Consequently, tumor development is 
caused by the imbalance between immune cells with 
effector function and cells with suppressor/regulatory 
functions in tumor stroma [27]. Finally, many studies 
proved no significant correlation between MC/ Treg/ 
MDSC and the stage/prognosis of the tumor. And making 
a correlation between MC/ Treg/ MDSC density and 
tumor invasiveness is insufficient to evaluate their net 
effect in tumor development. The evidence/proofs are not 
enough to define MC/ Treg/ MDSC density and their 
relations as promising predictors for tumor growth or 
prognosis in tumor stroma.  
 

Conclusion 

     Due to perplexing findings, it is impossible to state that 
solely Tregs contribute to immune suppression induced 
by MCs and MDSCs. Thus, could be the increase of MC/ 
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Treg/ MDSC density an early event at the onset of tumor 
development or more likely a response of the immune 
system during tumor progression? All of the research so 
far implies that elucidating the roles of MC/ Treg/ MDSC 
in different human tumors requires more complex studies 
beyond those assessing merely the density of these cells 
in the tumor microenvironment. In the age of targeted 
therapy, studies investigating the MC/ Treg/ MDSC 
density’s role in tumor stroma can have direct clinical 
consequences and should be further clarified via the use 
of histopathological and complex biological models. Thus, 
we think that reversing the infiltration of MC/ Treg/ 
MDSC in peritumoral liver tissues, as suggested by some 
authors, may not be an effective strategy to improve 
current anti-cancer regimens and prolong survival. 
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