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DESCRIPTION

Brain tumours, both malignant and benign, are a diverse group 
of neoplasms that originate within the Central Nervous System 
(CNS). While they represent a relatively small portion of all 
cancer cases, brain tumours pose unique challenges due to their 
location and complex interactions with the surrounding brain 
tissue. Understanding the molecular mechanisms driving brain 
tumour progression is significant for the development of 
effective therapies. One key aspect of this progression is the role 
of cytokines, which are signaling molecules that play a pivotal 
role in the tumour microenvironment.

Cytokines in brain tumour microenvironment

The Tumour Microenvironment (TME) of brain tumours is a 
complex and dynamic milieu consisting of tumour cells, 
immune cells, stromal cells, blood vessels, and extracellular 
matrix components. Cytokines are central players in the TME, 
mediating cell-to-cell communication and influencing various 
aspects of tumour biology, including proliferation, invasion, 
angiogenesis, and immune evasion.

Interleukin-6 (IL-6): IL-6 is a multifunctional cytokine that has 
been implicated in the progression of various cancers, including 
brain tumours. In glioblastoma, the most aggressive primary 
brain tumour, elevated levels of IL-6 have been observed in both 
tumour cells and the surrounding microenvironment. IL-6 
promotes tumour cell survival, proliferation, and invasiveness. It 
also plays a role in immunosuppression by inhibiting T-cell 
function.

Tumour Necrosis Factor-Alpha (TNF-α): TNF-α is a 
proinflammatory cytokine that is produced by various immune 
cells within the TME. While it can exert antitumor effects by 
inducing apoptosis in cancer cells, it can also promote tumour 
progression. In gliomas, TNF-α has been shown to stimulate the 
expression of factors that enhance angiogenesis and invasiveness.

Transforming Growth Factor-Beta (TGF-β): TGF-β is a cytokine 
with complex roles in cancer. It can act as a tumour suppressor 
by inhibiting cell proliferation, but in later stages of tumour

progression, it often switches to a pro-tumorigenic role. TGF-β is 
involved in glioma invasion and immunosuppression. It also 
promotes the transformation of glioblastoma stem-like cells.

Interleukin-10 (IL-10): IL-10 is an immunosuppressive cytokine 
that can be produced by various immune cells and tumour cells 
within the brain tumour microenvironment. It inhibits the 
activity of cytotoxic T cells and natural killer cells, thus 
facilitating immune evasion by tumours. Elevated IL-10 levels are 
associated with poorer prognosis in glioma patients.

Cytokine patterns in brain tumour progression

The progression of brain tumours involves a complex interplay 
of cytokines within the TME. Understanding these patterns can 
provide insights into potential therapeutic strategies:

Cytokine gradients: Brain tumours often exhibit spatial 
heterogeneity in cytokine expression, with higher levels closer to 
the tumour core. This gradient can drive tumour invasion 
towards regions with elevated cytokine concentrations. Targeting 
cytokine gradients may be a strategy to limit tumour spread.

Immunosuppressive cytokines: The presence of 
immunosuppressive cytokines, such as IL-10 and TGF-β, creates 
an immunosuppressive TME that hampers the antitumor 
immune response. Immune checkpoint inhibitors that 
counteract these effects are being explored as potential 
treatments.

Therapeutic targeting: Cytokines like IL-6 and TNF-α, which 
promote tumour growth and invasiveness, are potential 
therapeutic targets. Small molecule inhibitors or monoclonal 
antibodies against these cytokines or their receptors may hinder 
tumour progression.

Combination therapies: Given the complexity of cytokine 
interactions in the TME, combination therapies targeting 
multiple cytokines or pathways may be more effective than single-
agent treatments. Combinations of immunotherapies and 
cytokine inhibitors are currently under investigation.

Cytokines are pivotal players in the complex interplay within the 
brain tumour microenvironment, influencing various aspects of
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intricate network of cytokine interactions and translating these 
findings into innovative treatment strategies for brain tumour 
patients.
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tumour progression and immune response. Understanding the 
cytokine patterns associated with brain tumour progression is 
essential for developing targeted therapies and improving patient 
outcomes.  Future   research   should   focus   on  the  identified
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