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challenging studies in cancer research is to examine the role
of cancer stem cells in this process and treatment. Cancer

tumor growth initiation and increase the bulk populations of
non-tumorigenic cancer cell progeny through differentiation.

Some of the particular characteristics give them the capability
to be resistant to radio and chemotherapies.

This mini-review aims to investigate the recent researchers from 2019 to 2022 to get a better view of the
function and specific options which can help to act as a barrier in the treatment process and examine good
suggestions in order to get more success in the near future.
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Introduction processes that help switch to the malignant
tumor. Some helpful options for cancer stem
cells include genetic instability, cell
combining, their metabolic pathway, gene
transition, and changes in the surrounding
environment, which distinguish them from
others [2]. Although clinical diagnosis and
biological research has improved in recent
years, according to global cancer statics,

Cancer is a common and general term which
points to a large group of disorders that can
be effective in any part of the body. It consists
of different types for instance breast cancer,
lung cancer, pancreas, prostate, stomach,
skin, etc [1]. Converting healthy cells to
cancer cells needs a multi-stage group of
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cancer frequency is different in various
nations [3]. Every vyear, about 4,00,000
children develop cancer and more than 10
million victims are among adults. It is
predicted that the number of victims will get
to 29 million every year [4]. Many risk factors
such as physical and chemical carcinogens,
genetic background, tobacco use, unhealthy
diet, and air pollution can be effective in
increasing the probability of cancer
occurrence in the population [5].

Cancer stem cells are capable of generating,
differentiating, and DNA repairing in a faster
way in comparison with other cells, the first
identification was in myeloid leukemia. These
options can turn the cancer stem cells into a
big barrier and an acceptable response in the
anti-cancer treatment cannot be achieved [6].

Despite of novel developments in medicine
and biotechnology era, the results of
experiments and studies are far from
expectations. Many researchers tried to study
the mechanisms of these types of cells to
measure their sensitivity to various doses of
radiation or medicines [7]. Estimating the
frequency of tumor cells depends on the type
of cells in solid tumors, number of CSCs is in
the range of under 1% to more than 80% in
lymphoblastic leukemia [8]. Many healthy
cells may undergo some mutations and
epigenetic transformations that help them to
convert cancer cells [9]. By considering
Wang’s study which examined CSC’s ligands
it can be a reasonable model to describe the
hierarchical manner in cancer studies. The
differentiation can have two choices, first, it
can be turned to tumor type by niche
pathway. Second, it can turn to non-tumor
cells [10]. One of the considerable points in

cancer cell studies is biological markers on
the surface. CSCs do not have certain markers
therefore their identification among healthy
cells can be difficult and take a long time [1].

Some extrinsic and intrinsic reasons like the
resource, character, markers and metabolic
inflexibility might have a relation with their
resistance [12]. Metastasis of these cells can
improve the resistance and remain according
to Lin, et al study CD133 can inhibit caspase 3
and 9 through heat shock 27 protein process

[13].
Discussion

Through examining various studies and
results could provide enough information for
bolding the role of cancerous stem cells more
than before. Considering some more studies
can help getting better vision of this barrier.
In 1964, Kleinsmith, et al primarily examined
the linkage between stem cells and cancer.
The results showed that there is a significant
relationship between stem cells, cancer
occurring, and spreading [14].

According to the Lagasse, et al study, genetic
instability can be much more effective in
cancer stem cell differentiation and
proliferation [15]. Another study which was
done by Lawrence, et al showed that in some
situations gene fragments transferring can
change the way of stem cells and turn them
into cancer-type cells [16]. Cell fusion can
have a positive role in metastasis and tumor
movement to other parts of the body.

Environmental factors like alcohol drinking,
smoking, miRNA, transcription factors, and
immunological factors are other candidates

for the risk of cancer occurrence [17]. CSCs
have been proved to have
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immunosuppressive effects on the T-cell type
[18]. Genome-Wide Association Studies have
revealed some surface antigens which can be
a great development in distinguishing cancer
cells and healthy types. One of the bold
antigens in CSCs is CD133 which can be a key
factor for distinguishing [19]. Several kinds of
cancer have different antigens as a biomarker.
Some of them have been pointed out in the
following for instance CD34/CD38, and
CD44/CD24, which decreases in blood after
the tumor growth [20]. Lrgs is examined as a
suitable marker in colorectal cancer [21].
ROR1 as a receptor for Tyrosine kinase is
another marker that can be identified in
ovarian cancer [22]. o3, integrin is another
putative marker in prostate cancer. In
Hepatocellular carcinoma, the expression of
Toll-like receptor4 can be observed [23].

Hypoxia is another reason which improves
cancer stem cell’s resistance to treatment.
Oxygen has potential role in cell respiratory
metabolism and survival. HIF as an inducible
factor act as a monitoring oxygen level in
cells. It also can induce ROS, genotoxic effects
and in following reduce transcriptional
effects. HIF,a is another factor which acts as
a promoting growth in CSCs [24].

JAK/STAT signaling pathway plays a vital role
in the transition of normal cells to cancer
type. Many studies have shown the
importance of STAT proteins distinctively
helping to spread cancer cells [25]. In 20m,
Peck’s results revealed that
dephosphorylation of STAT5 which is about
the JAK/STAT pathway can be effective in
breast cancer [26]. Another study in 2013 done
by Mirit, et al showed on 562 patients the

presence of STATs5 is related to prostate

cancer occurrence [27]. MEK/ERK pathway is
responsible for the mitogenic activity and
drug resistance. Jingyuan Li’s observations
illustrated that GSTP1 activation by MEK/ERK
pathway can improve chemo resistance in
CSCs [28]. Long non-coding RNAs as a new
class of gene regulators are associated with
proliferation, metastasis, and therapeutic
resistance. Liu, et al revealed that their main
functions have focused on being in signaling
pathways, interacting with DNA and proteins,
acting in gene transcription pathways to
improve or inhibit some gene’s transcription
[29].

An accumulation of research throughout the
world brings the consequence that combining
all these results can be great prior pave in
personalized medicine treatment and
pharmacology industry in near future.

Conclusion

Several obstacles exist in the way of treatment
and eliminating CSCs. Some novel
achievements could improve the knowledge
in this era. However, there are some
ambiguities in the way of treatment.
Therefore, further systematic clinical studies
should be performed to get a better view of
the character, functions, and resistance to
chemo and radiotherapies. The lack of some
inadequate schemes can be effective in
spreading the knowledge and understanding
of these types of cells. Improving Omics
technology and NGS sequencing will be
helpful in genome-editing, targeted medicine
designing, earlier identifying and
personalized treatments. Early detection can
be useful in many cases and avoid raising the
number of victims worldwide.
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