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DESCRIPTION
Cytokines are essential signaling molecules that orchestrate a 
wide array of physiological processes, including immune 
responses and inflammation. Their roles in cancer are complex 
and multifaceted, influencing both tumor progression and 
therapeutic strategies. The role of cytokines in cancer 
progression and therapy, exploring their dualistic nature as both 
facilitators and targets in the battle against cancer.

Cytokines

Cytokines are small proteins released by cells that affect the 
behaviour of other cells. They function through specific 
receptors on target cells and can influence a range of processes, 
including cell proliferation, differentiation and apoptosis. Key 
cytokines involved in cancer include interleukins, Tumour 
Necrosis Factors (TNFs), interferons and growth factors [1].

Cytokines and cancer progression

Cytokines can both promote and inhibit cancer progression. 
Their effects on tumor biology are influenced by the type of 
cytokine, the stage of cancer and the tumor microenvironment.

Pro-tumorigenic cytokines: IL-6 is a key player in inflammation 
and is often found at elevated levels in various cancers, including 
breast, prostate and colorectal cancers. It promotes tumorigenesis 
by activating the STAT3 signaling pathway, which enhances cell 
proliferation, survival and angiogenesis. TNF-α is involved in 
systemic inflammation and can have dual effects depending on 
its context. While it has the potential to induce apoptosis in 
cancer cells, chronic exposure to TNF-α can lead to the 
development of drug resistance, increased tumor growth and 
enhanced metastatic potential [2-5].

Anti-tumorigenic cytokines: Interferons (IFN), particularly IFN-α 
and IFN-β, have anti-tumor effects through their ability to 
enhance immune surveillance and directly inhibit tumor cell 
proliferation [6]. They induce the expression of Major 
Histocompatibility Complex (MHC) molecules, facilitating the 
recognition of tumor cells by Cytotoxic T Lymphocytes (CTLs).

IL-2 is known for its role in promoting the growth and activation
of T cells. In the context of cancer therapy, high-dose IL-2 has
been used to stimulate the immune system against tumors,
particularly in melanoma and renal cell carcinoma [7-9].

Cytokine based therapies

Recombinant cytokines, such as recombinant IL-2 and IFN-α,
have been used to boost the immune response against tumors.
While they can be effective, their use is often limited by toxicity
and the development of resistance. Advances in understanding
cytokine biology are leading to improved formulations and
combination therapies to enhance efficacy and minimize side
effects. Targeting cytokine receptors with agonists or antagonists
can modulate the effects of cytokines in the tumor
microenvironment [10].

Immunotherapy and cytokines

Immunotherapy harnesses the body’s immune system to target
and destroy cancer cells. Cytokines play an important role in this
strategy.

Chimeric Antigen Receptor (CAR) T-cell therapy: CAR T-cell
therapy involves engineering patient’s T cells to express receptors
specific to tumor antigens. Cytokines such as IL-12 are used to
enhance the efficacy of CAR T-cell therapy by boosting T-cell
activation and persistence [11].

Checkpoint inhibitors: Checkpoint inhibitors, such as anti-PD-1
and anti-CTLA-4 antibodies, are designed to block the
inhibitory signals that cancer cells use to evade immune
surveillance. While these therapies primarily target immune
checkpoints, cytokines play a role in modulating the immune
response and influencing treatment outcomes [12].

CONCLUSION
Cytokines play a vital role in cancer progression and therapy,
acting as both facilitators and targets in the complex landscape
of cancer treatment. While their dualistic nature presents
challenges, ongoing research and technological advancements
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are creating foundation for innovative therapies that leverage the
power of cytokines to improve patient outcomes. As our
understanding of cytokine biology deepens, the potential for
more effective and targeted cancer treatments.
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