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INTRODUCTION

Brain cancer, particularly glioblastoma multiforme is one
of the most aggressive and lethal forms of cancer. Despite
advancements in treatment, the prognosis for patients
with GBM remains poor, with a median survival time of
approximately 15 months. Recent research has shifted focus
from targeting the tumor cells alone to understanding the tumor
microenvironment the complex ecosystem of cells, molecules,
and blood vessels surrounding the tumor. The TME plays a
crucial role in brain cancer progression, influencing tumor
growth, invasion, and resistance to therapy. The TME in brain
cancer is composed of various cellular components, including
cancer-associated fibroblasts, immune cells, endothelial
cells, and the extracellular matrix. Each of these components
interacts with tumor cells, creating a dynamic environment
that can either suppress or promote tumor growth. The brain’s
immune environment is unique due to the presence of the
blood-brain barrier which limits the entry of immune. While
they can attack tumor cells, they often become co-opted by the
tumor to support its growth. TAMs, in particular, can release
growth factors and cytokines that promote angiogenesis and
support tumor survival.

DESCRIPTION

Cancer-Associated Fibroblasts are another critical component
of the TME. They secrete extracellular matrix proteins and
enzymes that remodel the tissue surrounding the tumor,
facilitating its invasion into healthy brain tissue. CAFs can
influence immune cell function, further contributing to the
immunosuppressive environment that allows the tumor to
evade the body’s natural defenses. Extracellular Matrix is a
network of proteins and carbohydrates that provides structural
support to tissues. The stiffness and composition of the ECM

can influence cell behavior, enhancing the ability of cancer
cells to migrate and invade surrounding tissues. Moreover, the
ECM can sequester growth factors, creating a reservoir that
the tumor can exploit to fuel its progression. Hypoxia-inducible
factors are key regulators in this process. Under low oxygen
conditions, HIFs are stabilized and activate the expression of
genes that promote angiogenesis, such as vascular endothelial
growth factor. The resulting new blood vessels are often
abnormal, with irregular structure and function, leading to
further hypoxia and creating a vicious cycle that supports
tumor growth and resistance to therapy. Drugs that inhibit
angiogenesis, such as bevacizumab, have been developed to
disrupt the blood supply to tumors. Combining anti-angiogenic
therapy with other treatments, such as immunotherapy, may
enhanceits effectiveness. Theimmunosuppressive nature of the
TME in brain cancer presents a challenge for immunotherapy.
However, strategies to reprogram immune cells within the TME
or to inhibit the signals that suppress immune responses are
being explored.

CONCLUSION

The tumor microenvironment plays a critical role in brain cancer
progression, influencing everything from tumor growth and
invasion to resistance to therapy. A deeper understanding of
the TME has opened new avenues for therapeutic intervention,
highlighting the importance of a multi-faceted approach to
treating brain cancer. By targeting not just the tumor cells but
also the surrounding microenvironment, it may be possible to
develop more effective treatments that can improve outcomes
for patients with this devastating disease. Modulating the ECM
to prevent tumor invasion and to reduce the sequestering of
growth factors is another potential therapeutic strategy. By
altering the ECM, it may be possible to make the tumor more
susceptible to existing treatments.
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