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Mechanisms of Action of Anticancer Drugs

DNA damage and repair inhibition:Many chemotherapy
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Hormonal therapy: Some cancers, such as breast and prostate
cancer, rely on hormones like estrogen or testosterone for growth.
Hormonal therapies (e.g., tamoxifen, aromatase inhibitors, and anti-
androgens) block hormone receptors or inhibit hormone production
[8], thereby limiting tumor growth. s class of drugs is particularly
e ective in cancers that are hormone-sensitive and provides a less toxic
treatment option compared to traditional chemotherapy.

Challenges in Anticancer Drug Development

Drug resistance: A signi cant challenge in cancer treatment is
the development of drug resistance, where cancer cells become less
responsive or resistant to treatment over time.  is can occur due to
genetic mutations, enhanced drug e ux, or the activation of alternative
survival pathways in cancer cells. e emergence of resistance can
lead to treatment failure, making it crucial to develop new drugs or
combination therapies that can overcome these mechanisms.

Toxicity and side e ects: While anticancer drugs can be e ective
in killing cancer cells, they 0 en a ect normal, healthy cells as well.

is leads to a range of side e ects such as nausea, fatigue, and bone
marrow suppression. Strategies to mitigate toxicity, such as drug
delivery systems and the development of more selective agents, are
actively being explored [9]. Nanoparticle-based drug delivery, for
example, can help target drugs directly to cancer cells, reducing o -
targete ects.

Personalized medicine: Cancer is not a single disease but a
collection of genetically distinct disorders. Personalized medicine aims
to tailor treatments based on individual genetic pro les, allowing for
more precise and e ective therapies. However, the high cost of genetic
testing and the complexity of understanding cancer genomics present
signi cant challenges in widespread implementation.

erapy

Immunotherapy: Immunotherapy harnesses the body’s immune
system to recognize and destroy cancer cells. Checkpoint inhibitors,
such as pembrolizumab and nivolumab [10], block immune checkpoint
proteins like PD-1 and PD-L1, allowing immune cells to target cancer
cells more e ectively. Another immunotherapy approach involves
CAR-T cell therapy, where a patient’s T cells are genetically engineered
to target cancer cells.  ese therapies have shown promising results in
hematologic cancers such as leukemia and lymphoma, with ongoing
research exploring their use in solid tumors.

Emerging Trends in Anticancer

Combination therapy: Combining di erent therapeutic
approaches, such as chemotherapy with immunotherapy or targeted
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