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Abstract: Immune system mediates the tumor progression as the protective actions of the immune cells

are suppressed, and they assist the tumor to grow by various mechanisms. This review illustrates the
mechanisms adapted by the T regulatory cells, T helper cells and B lymphocytes that result in decreased
immunosurveillance and poor tumor progression. Clear understanding of the pathways adopted, and

mediators released by the immune cells can elaborate various target sites to explore in the cancer

treatment. Stimulating immune response and recognizing cancer cells as non-self-antigens can be an

optimum approach to fight tumor.
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Introduction

Human mature B cell and T cell malignancies
justify research into their molecular circuitry and
pathogenesis. This review comprises of the
pathogenesis of cancer mediated by the immune
cells T and B cells more specifically. Two key
classes of CD4+ Tregs with distinct roots are
thought to exist: n Tregs and i Tregs (Normal T
regs and adaptive or induced T regs). In the
thymus, nTregs evolve and are initially
categorized as CDg+ T cells and Fox Pj3
transcription factor is expressed by them.
Moreover, traditional naive T cells (CD4+Fox P3-
) can also be converted to CD4+ Fox P3+ T cells
producing so called iTregs (Elkord et al.. 2010).
The newly renowned T-Helper (Thr7) cells, which
are recognized in the field of cancer studies and

play an important part in Tumorigenesis. Thry
cells significantly release IL-17 in TME which is a

proinflammatory cytokine. Other cell types have
also been shown to generate the cytokine (Ernst

& Putoczki, 2014).
The profiling of gene expression and other

high-resolution molecular technologies have
shown that DLBCL is genetically heterogeneous.
Most cases can be split into one of two main
molecular subtypes according to gene expression
profiling, a subtype of germinal core B cells
according to their origin cell or it can be a B cell

that is activated (Cunningham et al.. 2013).

T-Regulatory Cells

Natural and induced T reg cells are two sorts of T
regs based on their origin. Natural Tregs originate
from Thymus and migrate from there to periphery
to accomplish their task of Immune Homeostasis.
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These natural Tregs get their suppressive ability

from the specific microenvironment upon

recognition of self-antigens presented on stromal
cells (Huber et al.. 2004: Voron et al.. 2014). Treg

development inside the thymus involves the
stimulation of TCR and is dependent upon Co-
stimulation of B-7 (Ghiringhelli et al., 2005: Jordan

et al., 2001).

Natural Tregs express PD-1, CD25, CCRg4,
Foxpz and CDi27 and their

mechanism is related with the secretion of various

suppression

cytokines including II. 10 & IL 35. These Tregs
adopt a specific T-cell lineage derived through
thymus permitting them to suppress the activation
of APCs ie., B cells, monocytes, and DCs
(Dendritic cells). T regulatory cells are reliant on
Interleukin-2 for their proliferation and show high
levels of CD2s5. However, transcription factor
FoxP3 is the utmost exclusive marker specific to
T regulatory cells responsible for the
immunosuppressive function of FoxP3+CD2s5+

Tregs (N. Trehanpati & Vyas. 2017).

Induced Tregs do not develop in thymus but
outside it under various physiological conditions
including stress and disease conditions. They are
induced by the disease process and inflammation
e.g., cancer.

Although nTregs and ilregs have similar
functions but have some epigenectic differences
like former has more stable FoxP3 expression and
methylation.

Tregs Associated Immunosuppression and
favoring Tumor Progression

The T regulatory cells levels rise significantly in
peripheral blood in Lungs, ovarian and gastric
cancers (M. H. Chang, 2000: Huber et al.. 2004).
Their number is almost double in cancer patients
as compared to normal individuals (Asano
Watanabe. Kitani, Fuss, & Strober, 2008: Zheng
Wang, Wang, Gray, & Horwitz, 2007). Various

studies have demonstrated the tumorigenesis and
survival of cancer patients associated with large
amount of these regulatory cells in the TME (L.

W. Collison et al. 2007: Gavin et al.. 2007:
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Nirupama Trehanpati et al.. 2012). FoxP3+ Tregs

play the lead part in the Immunosuppression and
tumor progression via different mechanisms and
lead to poor clinical outcomes by the development
of the resistance to antitumor therapies e.g.
immune checkpoint inhibitors (Franzese et al.

2005: Jordan et al.. 2001: Stoop. van der Molen

Kuipers. Kusters, & Janssen. 2007: Su et al.. 2013:

Yu et al., 2014).

Entry of Tregs into TME (Tumor

Microenvironment)
Various Chemokine receptors expressed on Tregs

are responsible for the chemotactic recruitment of
the Tregs to the TME (39,50). Chemokines i.e.
CCLs, CCL6, CCLiy, CCL22 and CCL28
released by those immune cells that are associated
with the tumor as well as some tumor cells, attract
the activated T regulatory cells that express the
CCR4, CCR35, CCR10 and CXCR3 receptors from
peripheries

towards the microenvironment

around tumor (M. H. Chang. 2000: Jordan et al.

200r: Karimi-Googheri et al.. 2014). CCL-22

(chemokine ligand-22) secreted by tumor cells and
macrophages in levels in Hodgkin Lymphoma
(Ishida et al.. 2006) ovarian (Curiel et al., 2004) and
recruit CCR4+Tregs to the TME. Dendritic cells
residing in TME and tumor cells produce high

levels of Interleukin 10 (Sco. Hayakawa. Takigawa
& Tokura, 2001), TGF- (Liu et al.. 2007) along
with Adenosine (Zarek ct al.. 2008) that promotes

the expansion and generation of Tregs in the
TME.

Tregs in the Tumor Microenvironment

mediate  various  cellular  pathways and
mechanisms reduce the immune function and

cause tumor growth.

Mechanisms of Immune Suppression by
Tregs

Mechanisms by which Tregs play their
immunosuppressive role include the contact

dependent & Independent mechanisms (Vignali
Collison. & Workman. 2008). Apoptosis of the

Global Drug Design & Development Review (GDDDR)
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neighboring T-cells due to the high consumption
of Interleukin-2, Immunosuppression through
CTLA-4 and Foxpj signaling pathway, Secretion
of perforins & granzyme B to kill the DCs are
contact dependent. whereas the production of
cytokines those that
immunosuppressive in nature (Strauss et al.. 2007)

and mediators are

decreasing response constitute one of the contact
independent mechanisms. Interleukin-35 has
been associated in a study with the optimum
suppressive activity of Tregs due to high
expression on these cells (L. W. Collison et al.

Adenosine decreasing T eff and
inducing T reg function
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Figure 1: Mechanisms of Immunosuppression in TME by the T regulatory Cells through the Apoptosis of T effector

cells by IL 2 Deficiency as well as the apoptosis mediated through Granzyme B, Perforins and Galcetin 1, Cytokines
mediated Cytolysis of T effector cells, Decreased immune response by CTLA4 mediated increase in the tryptophan
metabolism and role of adenosine to induce the T regulatory cells function (Created with Biorender.com)

Apoptosis of T Effector cells Mediated by IL-
2 Deprivation

Within the TME Tregs and Teffs compete for the
Interleukin 2 (Busse et al.. 2010). Expansion of T
regulatory with their
immunosuppressive function is regulated by 1L-2

cells along

(lin_et al.. 2014: Thornton et al.. 2019: Turnis et al.,

2016). Moreover, the Survival and Proliferation of
Teffs (Malek. 2008) and Tregs (Cheng, Yu. &

Malek, 2011) is dependent upon IL-2 Signaling.

Increased levels of Interleukin 2 receptor a-chain
ie. CD-25 on surface of Tregs have increased
binding affinity to the 1L-2 (Cheng et al.. 201w

Vol. VI, No. 1V (Fall z0z1)

Chinen et al.. 2010) hence Tregs act as sink for the

IL-2 consumption and end up promoting their
own proliferation and survival and in turn deprives
the T effector cells & suppress their role of Tumor

suppression (Cheng et al., 2011: Chinen et al.. 2016:
Thornton et al.. 2019).

Cytolytic Molecules (TGF-B, IL-10 and IL-
35) mediated Cytolysis

[l-10 & I1.-35 (Xue. Yan. & Kan. 2019) has been
reported in various studies to be significant for the
Immunosuppression  activity
Tumor progression. Interleukin-to has been

and promoting

15



Rana Muhammad Awais Khan, Umair ul Hassan and Shafiq ur Rehman

shown to cause the inhibition of DCs Maturation,

decreased production of granzyme B and favoring

tumorigenesis, whereas decreased levels of 1L-2
has been related with the inhibition of Treg
function and increased T effector cells cytotoxic
function reducing the Tumor growth (S. Wang et

al.. 2016). Interleukin 35 produced by Tregs has

shown to decrease the survival and proliferation of
Teffs (Lurnis et al.. 2016) through the cell cycle
arrest induced by the upregulation of immune

checkpoints present on the T effector cells
(Pylayeva-Gupta. 2016).

TGF-B is also a significant mediator for the
proliferation and immunosuppressive activity of
the Tregs (Bommireddy & Doetschman, 2007

Seoane & Gomis, 2017: Strauss et al., 2007), they

favor the Treg recruitment in the TME and
increase the Treg mediated deprivation of Teffs
. Dedobbeleer
Stockis. van der Woning, Coulie. & Lucas. 2017:

and cytolysis (Cao et al.. 200

Stockis et al.. 200q).

CTLA4 Mediated Immunosuppression

T regulatory cells express the receptor CTLA-4
(Cytotoxic T lymphocyte antigen-4) in high levels
which binds favorably with CD8o & 86 present on
the DCs and this binding stimulates the catabolism
of Tryptophan inside the DCs through the
increased IDO gene expression, causing the
increased Tryptophan metabolism and Increased
metabolites

immunosuppressive  Tryptophan

which in turn leads to the suppression of the
function of the Teffs.

Furthermore, inhibition of DCs development
and death of DCs via IL.-to/ TGF-p mediated
signaling pathway and perforin dependent
pathway respectively decreased the DCs mediated
CD8+ T

immunosurveillance.

cell activation and decreased

Targeted Cytolysis by Tregs

Another contact dependent mechanism mediating
the immunosuppressive role of the Tregs is the
targeted killing of Teffs by the chemicals secreted

by Tregs. Activated Tregs in the tumor

16

environment secrete high levels of suppressive
molecules i.e., perforin, granzyme B and Galcetin-
1 that promotes the cytolysis of the targeted
effector cells by triggering apoptosis. This
precisely kills the B cells by granzyme dependent
pathway and effector cells by the TRAIL-DRjg
signaling pathway (Zhao. Thornton. DiPaolo. &
Shevach. 2006).

Adenosine Mediated Immunosuppressive
Function of Tregs

ATP inside the Tregs is catalyzed to the
Adenosine which has been shown to decrease the
functions of the Teffs (Vignali et al. 2008).
Adenosine
(Borsellino et al.. 2007) by the FoxP3 expressed
Tregs showing increased levels of CD73 & CD39
that inhibit the T effector cells proliferation (
Deaglio et al.. 2007: Sitkovsky et al.. 2008) along

mediated  suppressive  pathways

with Immunosurveillance, impairs the NK cells
Activation, inhibit the Antigen presenting cells
function and stimulates the Tregs Function (Ohta
& Sitkovsky, 2014).

T-Helper Cells

They are CDg cells the subtype of T cell
responsible for the defense system of human.

Immunity provided by this is typically the acquired
immunity which on the contrary to innate
immunity a person develops when its immune
system encounters certain pathogens or
foreign agents. normally it plays a beneficial role to
humans helping the person's immune system
develop protection but, in some cases, its
secretions, reactions, byproducts can also harm
humans by causing autoimmune diseases and
helping in the pathogenesis of cancer.

After decades of research in this field we have
divided the helper t cells into 5 subsets according
to products

T helper cells Mediated Cancer Progression

Cancer can be caused due to genetic reasons,
viruses and sometimes even bacterial infections,
environmental and  radiations
(Blackadar. 2016: Bodmer. 19g4: Clapp. Jacobs. &
Loechler, 2008; Hussain. Hofseth, & Harris

2003).

carcinogens,

Global Drug Design & Development Review (GDDDR)
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Figure 2: Development of the Naive T cell into a particular group of T helper cells (Created with

Biorender.com)

Genetic reasons involve mutations in genes
and two types of genes play central role in this i.e.,
oncogenes and tumor suppresser genes.

Experiment was performed on mice and they
found that RORy released by T helper cells is a
modulator of immune stability and can prove to be
an excellent target in inflammatory diseases like
cancer (Ivanov et al., 2000).

T helper 17 cells produce tumor vasculature
especially in immune lacking mice it increases the
level of IL6 which also regulates IL17 level and
activates the STAT 3 pathway lead to the
formation of oncogenic factors that increase
proangiogenic factors which ultimately promotes
angiogenesis (Chehimi. Vidal. & Fljaafari. 2017).

IL 17, secreted by THr7 cells, is a pleiotropic
proinflammatory cytokine, which can further
increase cancer evoked inflammation since thry
cells are the major source of IL 17 some other
types of cells also secrete the IL17 when they
encounter the specific stimulus whether it is in
vitro or in vivo for example Natural Killer cells.
(Song & Yang, 2017).

IL 17 is a cytokine family in which certain

subtypes of IL 17 coordinates the activation of
certain T cells and immune responses generated
by them. Various studies have been performed and
results have shown that 1L 17 mediates the
pathogenesis of autoimmune diseases, malignancy,

Vol. VI, No. 1V (Fall z0z1)

allograft transplantation, and angiogenesis. The
levels of L. 17 cytokines are remarkably increased
in different types of tumors (Alinejad. Dolati
Motallebnezhad, & Yousefi, 2017: Coffelt et al.
2015), and gastric cancer. Various studies have

been performed and it was indicated that IL 17
opens the cascade of reactions by activating
various channels which may lead to further

progression of cancer.

Capability of the cancer cells to metastasize
their existence is main reason of the patients
death. A significant interaction between abnormal
cancer cells and localized healthy cells and due to
these interactions, there a chain of reactions
startup which cause the cancer to metastasize to
normal cells. A study was performed by Seth B.
Coffelt, and his colleagues and it was found that the
T cells and IL 17 play the astonishing role in breast
cancer metastasis as such the process occurs that
the IL 17 expression from gamma delta cells
further cause (G-CSF) to activate which in
response activate tumor induced neutrophils and
they have ability to suppress the cytotoxic T cells
(CDS8 cells). It was concluded that the absence or
downregulation of gamma delta cells can be a
perfect pathway to put a stop to the metastatic
disease so it cannot become so deadly (Coffelt et
al. 2015). Breast cancer mainly caused by the T
helperry cells typically via the proinflammatory

7
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cytokine which is IL17 which open up the chain of
reactions and produce mediators like NF-kappa B
through
multiple channels (Alinejad et al.. 2017). Another

and other inflammatory cytokines

study was performed, and they found that IL 17
cause angiogenesis by activating STAT3/GIV
pathway in NSCLC, For this experiment they
prepared NSCLC cell lines and prepare for two
scenarios i.e. one having recombinant IL. 17 and
other one having not and observed the effect in
both. They noted that one with IL 17 treated have
showed increased phosphorylation of STAT 3
then the other one which was then confirmed by
immunoflouro- assays. They also found that GIV
being the protein is the direct target of STAT 3, a
transcription factor. They concluded that IL 17
treated cells showed increased expression of Stat
3 and GIV on the contrary when they decreased
the amount of endogenous IL 17, expression both
STAT 3 and GIV were decreased exponentially so
it is not false to comment that IL 17 cause the
angiogenesis by activating STAT3/GIV pathway
(Pan et al.. 2015).

Another study was performed by Xiaogin Wu
and his fellow scientists to check the effect of IL.17
in Gastric Cancer. They found that IL17 being a
positive stimulator of proangiogenic factors and
VEGE is proved to be very troublesome in cancer
responsible for angiogenesis by activation of Stat3
and GIV.

metastasis so increased abnormal stat3 activation

Angiogenesis  directly relates to
proved to be more fatal than fruitful which is being

activated by TH17 cells (v). Furthermore, IL 17 on

activation increase the resettling of HepGz cells
also cause the increase phosphorylation of
STAT3, RT-qPCR side by side activate the 1L 6
and increase its levels, the IL. 6 further cause
phosphorylation of STAT3 so IL17, IL6, STAT3
pathway is one of the efficient and beneficial
targets for Hepatocellular carcinoma (HC) caused
by hepatitis B virus (Hu et al.. 2017). Almost same
type of work done by Lin Wang and his colleagues
but they used mice in their experiment but
reached to the same conclusion that IL 17 can
result in increased tumor growth through
activation of IL6, STAT 3 pathway (L. Wang et al.

20009).

A study was performed to check the effect
and levels of IL17, 122, and 1L.23 on colorectal
cancer patients having K-ras mutation. Colorectal
cancer is cancer in which the mutation occurs at
the genetic level either on the oncogenes or tumor
suppressor genes. Their level is disturbed either
overexpressed or under-expressed. The PIK3CA
gene is overexpressed while the tensin homolog
and tumor suppressor gene is under-expressed.
To find about the reasons and reactions which
promote carcinogenesis, a biomarker K ras is used
because of its history that it is a positive activator
of Stat 3, PIK3 and MAPK. This marker mediates
cell division, cell differentiation and angiogenesis
and thus present in relatively high amount in
almost all type of cancers involving colorectal
carcinoma, adenocarcinoma, and lungs cancer
(Petanidis. Anestakis. Argyraki. Hadzopoulou-

Cladaras. & Salifoglou. 2013).
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Figure 3: Mechanisms of Decreased immunosuppression promoting the tumor progression by the IL-17

secreted by the T Helper cells (Created with Biorender.com)
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[Lr7 exert a protumor effect by stopping
Cytotoxic T lymphocytes activities and inducing
suppressor
progression. Thry cells act as a double sword, it

myeloid-derived cells  tumor
recruits the macrophages in defense of body but
also its mediator which is mainly IL17 produce
proinflammatory cytokines like NF Kappa B
promotes cancer by recruiting more myeloid-
derived suppressor cells and the result is tumor
progression at exponential rate (Hemdan. 2013).
Th 17 cells induce the transcription factors
RORyt/RORC2 and RORa which produce 1L17
and other proinflammatory cytokines and involve
in causing different types of lung tumor (Marshall
et al.,, 2016) .Thry cells also play the pathogenic
role in lung cancer. A study was performed by
Seon Hee Chang and his co scientists in which
they used mouse model which have activated K-
ras gene, the levels of Thi7 and T regulatory were
found prominent in comparison to Thr cells. After
that mouse were regularly given nontypeable
Haemophilus influenza (NTHi) for a week the
results showed that there is a high level of tumor
growth and after that they removed the supply of
IL 17 and to their surprise the tumor growth was
controlled even in those who are treated with
NTHi which is a tumor growth promotor. They
concluded that IL 17 is the major cytokine around
which all the story of cancer is pivoted Thr7 cells
itself not have such magnificent effect but its
cytokine is the major cause of cancer (S. H. Chang

et al., 2014).

Pathogenesis of Cancer by B cells

The antitumor role played by B cells through

various ways includes the production of

antibodies, cytokines, and antigen-antibody
complexes formation. By autoantibodies and
tumor growth factors production the B-cells may
facilitate the formation of tumors. The Regulatory
B cells can suppress the responses of T Helperr

and CD8+ cytolytic T cell directly and indirectly.

B cells Development

They are formed in the bone marrow from

Vol. VI, No. 1V (Fall z0z1)

hematopoietic stem cells. Multipotent progenitors
are produced from hematopoictic stem cells
produce that are characterized by response of
identified developmental markers into common
lymphoid progenitor. Some cells are associated
with the B-line by expressing transcription factors
and cytokine receptors as well as by the bone
marrow environment (Ademokun, Wu, & Dunn-

Walters, 2010).

Antibodies are mainly produced by the B-
lymphocytes in the immune system. From
progenitor B cells to mature circulating B cells
development process there is a membrane-bound
heavy chain which plays a key role by becoming a
part of the preBCR and BCR (Reth & Nielsen,
2014). Normal differentiation and activation of
cells B are largely overturned to their boundless
development and survival by B-cell lymphomas.
The machinery for diversification of antibodies
may induce chromosomal translocation and
oncogenic mutations, as B cells are particularly

vulnerable to malignancy (Shaffer [II. Young. &
Staudt. 2012).

Malignant Development of B cells

As the B cells mature they pass on from various
stages that include Pro B cells, Pre B cells and then
immature B cells to translational and Mature B
cells based on the ability to produce certain
markers and antibodies (ILoder et al.. 199q). For

expression of suitable surface receptor B cell
growth, i.e. pre-B cell receptor at stage pre-B, and
Surface immunoglobulin (Ig) at the transformation
from pre-B cell to mature B-cell, B lymphocytes
are frequently selected (R. Kiippers. Zhao

Hansmann, & Rajewsky. 1993).
B Cells in Cancer

B cells
lymphocytes in TME of breast malignancy and 25

represent almost 4o percent of
percent of all the tumor cells approximately

(Coronella-Wood & Hersh. 2003). Consumption

of CD2o-expressing B cells expanded tumor load
in mice lung infused with Bi6-Fro melanoma
(Sorrentino et al.. 2011). The transformation and

9
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amassing of B cells and the antibodies released by
those cells may assume definitive jobs in the
formation of tumor. The reduced antitumor
immune response was observed due to the

presence of B cells in a limited stockpile of CDzg+

T cells (Shah et al.. 2005).
Human B cell Lymphoma cellular origin

The microarrays to produce the methods for the
expression of genome-wide gene were far more
detailed than was commonly achievable for single
or several marks through immunohistochemical
staining when comparing the normal B cells
subsets and the gene expression of B cell
lymphomas of human. Consequently, such
similarities have been commonly used to describe
the cellular origin of lymphomas in recent years

(Alizadeh et al.. 2000: Rosenwald et al., 2002).

The heterogeneous diffuse group of B-cell
lymphoma could be separated into many sub-
groups. The most prevalent form is DLBCL,
accounting for around 33% of all NHL cases. Two
major subgroups have shown a high relation
between lymphoma cells and GCB-DLBCL or B
in vitro activated cells. The GCB-DLBCL has also
demonstrated continuous somatic hypermutation,
and it is known now as another GCB cell
lymphoma. The ABC-DLBCL phenotype is
strongly activated and has V-genes with somatic
mutation, but most essential characteristics are
absent of GC B cells. That lymphoma is closely
linked to the post GC immune blood cells (Lossos

et al.. 2000).

The classical Hodgkin lymphoma is a special
case as the, tumor cells of this malignancy, show
only a few B cell markers and several markers of
different types of hematopoietic cells (Ralf
Kiippers. 2009). In one-third of the cases,
unexpectedly, disruptive somatic mutations
detected and, on this observation, it has been
hypothesized that those HRS cells come from a
pre-apoptotic pool of the GC B cells with adverse
mutations which have usually undergone
apoptosis  (Kanzler. Kippers. Hansmann. &

Rajewsky. 1996: R Kiippers et al.. 19q4).

20

B cells live in a GC for a few days to weeks
only, and novice B cells constitute almost 50% of
the B cell pool. Robust Proliferation can be an
important factor of GC cells (Seifert. Scholtysik. &

Kippers. 2013).

Targeting of B Cell Lymphoma

Rituximab is given with the CHOP- based therapy
is the current first-line treatment for DLBCL (Tilly

ctal.. 2015).

It is possible to divide BCR, a membrane-
bound immunoglobulin, into five groups
(Immunoglobulin A, D, E, G & M) are essential
for the identification of antigens and the starting of
signaling events leading to survival, migration of B
cells, and proliferation (Venkitaraman. Williams
1991). CD7o9a (or
CD79b  (or
Immunoglobulin B) complex formed by BCR both

Dariavach. & Neuberger

Immunoglobulin ~ A) and
contain a motif of activation-dependent on
immunoreceptor tyrosine (ITAM) for transmitting
signaling intracellularly.

BCR signaling is disrupted in most of the
lymphomas derived from GC, resulting in
enhanced proliferation of the B cells (Davis et al.
2010). GCB-DLBCL cells, by comparison, have
not been destroyed, suggesting that they can
survive without BCR signaling. In most of the
ABC-DLBCL cases, self-antigens can contribute

to persistent BCR stimulation in the tumor
microenvironment (Young et al., 2015).

A novel treatment for B-NHL is currently
being investigated in various Small Molecule
Inhibitors (Syk, Lyn, PI3K, BTK) targeting
signaling proteins under BCR. (Rickert. 2013).
Nonetheless, increased recognition of the
BCR on
antigen-binding could make new possibilities to
specifically attack the BCR itself. In the 198os this

concept was first explored, when positive

conformational modifications in the

therapeutic data was discovered for patients with
anti-idiotype antibodies to cure their lymphoma
by targeting the variable region of the BCR
(Meeker et al., 1985).

Global Drug Design & Development Review (GDDDR)
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Conclusion

Cancer being the worlds leading cause of death is
a biggest challenge to the researchers, because the
available treatments ie. Chemotherapy,
radiotherapy & immunoglobulins are not much
effective in eradicating this disease and most of the
treatment ends up weakening the immune system,
therefore quest for new drugs and strategies
having less side effects and more efficiency is
always a priority for the scientists. Immune system
is one of the culprits behind cancer because apart
from its function i.e. protection of the body against
pathogens, it is not only suppressed in cancer but
favor the tumor growth. Our T regulatory cells
infiltrate the Tumor Microenvironment and then
by various contact dependent and independent
methods decrease the immunosurveillance and
suppress the immune response. Various pathways
are involved in this including CTLA4 mediated
killing of T effector cells, adenosine mediated
decreased T effector cells proliferation, cytokines
mediated cytolysis along with deprivation of T eft
cells by high Inter Leukin-2 Consumption.

Vol. VI, No. 1V (Fall z0z1)

On the contrary, the suppression of the
immune system started by T regulatory cells is
further optimized by the T helper cells, by
secreting 1L-17 which by Stat 3, Map Kinase
pathway release proangiogenic factors which
cause angiogenesis. B cells further acclimatize to
the TME by secreting autoantibodies, cytokines,
and tumor growth factors which also suppress
cytolytic T cells responses. Production of Pre-B
cells and Transitional B cells having rearranged
surface markers and receptors which interferes
with the normal function of B cells and ultimately
exaggerate the situation. Consequently, we can
deduce that cancer cells camouflage the bodys
defense system and make it use by their own way
to grow and metastasize. We need to devise some
strategy that does not eliminate the immune
responses of the body towards cancer, but only
those that favour tumorigenesis. In this way we
can stimulate our immune system cells to fight the
cancer instead of favoring it.
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