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DESCRIPTION
Myeloid Derived Suppressor Cells (MDSCs) are immature bone
marrow cells that impair the function of immune cells and
promote tumor progression. An increasing set of evidence
indicates that cytokines and chemokines in the tumor
microenvironment alter MDSCs, and that various cytokines and
chemokines are involved in MDSC production, their infiltration
into tumors, and their inhibitory function. They are derived
from bone marrow progenitor cells that strongly suppress
antitumor immunity to help tumor progression. Elevated levels
of MDSC in peripheral blood and Tumor Micro Environment
(TME) correlate with cancer progression. MDSC is a
heterogeneous population of immune cells identified in both
mice and humans, including Polymorphonuclear MDSC
(PMNMDSC) and Monocyte MDSC (MMDSC). MDSC differs
from neutrophils and monocytes due to several biochemical and
genomic properties. PMNMDSC increases the expression of
NADPH oxidase (Nox2) and increases the release of Reactive
Oxygen Species (ROS) without producing Nitric oxide (NO).
MMDSC increase the expression of Nitric oxide synthase 2
(Nos2), which produces significant amounts of NO in the
absence of ROS. Interestingly, MDSCs in peripheral lymphoid
organs and blood are mostly PMNMDSC and have moderate
silencing activity to differentiate into macrophages and dendritic
cells. MDSCs that have transitioned to TME are primarily
MMDSCs with enhanced inhibitory phenotypes that rapidly
differentiate into tumor-related macrophages. Exposure of
MDSC to hypoxia in TME was hypothesized to be involved in
the regulation of MDSC differentiation, and Hypoxia-Inducing
Factor 1 alpha (HIF1α) was found to be primarily involved in the
observed effects. The mode of immuno suppression by MDSC is
ROS, Arg1, NO, and Peroxy Nitrite (PNT) mediated non-specific
and antigen-specific methods for recognition of tumor cells by
cytotoxic T lymphocytes. In TME, MDSC suppressed both non-
specific and antigen-specific T cell activity, predominantly
antigen-specific suppression. As soluble mediators, cytokines and
chemokines are important to the immune system and are fine-
tuned to metastatic tumor growth and angiogenesis. The diverse
properties of cytokines and chemokines, combined with their
effects on MDSC, lead to a variety of targets that influence

cancer outcomes. However, in most studies, individual
examinations of individual cytokines and chemokines have
resulted in fragmented information and a confusing view of
their role in cancer's MDSC function. This provides a
comprehensive overview of individual cytokine and chemokine
signaling pathways targeting MDSC in TME.

Myeloid progenitor cells of the bone marrow and lymphatic
organs cause bone marrow hematopoiesis in response to long-
term stimulation by the tumor. These signals include a group of
cytokines called Colony Stimulating Factors (CSF). CSF includes
Granulocyte Colony Stimulating Factor (GCSF), Granulocyte/
Macrophage Colony Stimulating Factor (GMCSF), and
Macrophage Colony Stimulating Factor (MCSF). GCSF and
GMCSF have overlapping functions, and signaling is mainly
done via JAK/STAT3/ERK/PI3K. Metastatic mouse 4T1 cells
initiated the pre-metastatic environment of the lung by releasing
GCSF under in vitro conditions and in a 4T1 syngeneic mouse
model and attracting MDSC. Infiltration of MDSC into the
lung induced angiogenesis and enhanced the metastatic
potential of cancer cells. It turns out that the accompanying
TME is filled with MDSC. Chemotherapy significantly increased
the production of GMCSF from various PDAC (Pancreatic
Ductal Adenocarcinoma Cell) cell lines and PDAC tumor tissue
in patients. GMCSF also induced the differentiation of
monocytes into MDSC in vitro. In glioblastoma, tumor cells and
growing tumor-induced brain damage synthesize GCSF and
GMCSF to stimulate bone marrow hematopoiesis in the bone
marrow. The focus on immunosuppressive cells should be a
complex combination of cytokine specific inhibition or MDSC
depletion close to supportive anti-tumor immunity. Many
procedures have been used over the decade to assess the safety
and feasibility of MDSC suppression to prevent malignant
growth movements. The main methodology is to abolish
MDSC's immunosuppressive function against T cell motility, for
example by limiting certain molecular systems, including
targeting the motility of Arg1, iNOS, and STAT3. Some
immunosuppressive abilities are distributed across all bone
marrow cell subtypes, but some are endemic to a particular
population. Focusing on regular tools will be more convincing
than focusing on individual suppression pathways. One model is
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sunitinib, an indoline-based Receptor Tyrosine Kinase (RTK)
inhibitor made in small particles. In patients with various
malignant proliferative oligometastases, treatment with sunitinib
reduces the appearance of Arg1 and phosphorylated STAT3,
increases T cell proliferative motility, and further develops
exercise endurance, thereby silencing MMDSC. In patients with
high-risk non-muscular bladder malignancies, sunitinib reversed
the immunosuppression interrupted by MDSC, but did not
improve clinical outcomes. Another class of drugs focused on
MDSC is Phosphodiesterase type 5 (PDE5) inhibitors such as
Tadalafil. PDE5 inhibitors have been shown to reduce the

declaration of IL4Rα. IL4Rα reduces the phosphorylation of
STAT6 and Arg1 joints and normally blocks the ability of
MDSC.

MDSC is produced under chronic pathological conditions such
as cancer. As one of the most potent immunosuppressive cells,
MDSC promotes tumor progression through inhibition of T
and NK cells, as well as direct effects on angiogenesis and tumor
cell infiltration. Therefore, MDSC is an important target for
cancer treatment.
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