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DESCRIPTION

Antineoplastic agents, commonly known as cancer drugs, are
vital in the fight against malignancies. These medications aim to
inhibit the growth and spread of cancer cells, contributing
significantly to  cancer management and  treatment.
Antineoplastic agents are drugs specifically designed to treat
cancer by targeting rapidly dividing cells, a symbol of tumor
growth. They can be classified into several categories based on
their chemical structure, mechanism of action, and source.
These agents are crucial in chemotherapy regimens, often used
alone or in combination with other treatments such as surgery
and radiation therapy.

Types of antineoplastic agents

Alkylating agents: Alkylating agents are among the oldest classes
of antineoplastic drugs. They work by adding alkyl groups to
DNA, leading to crosslinking of DNA strands, which ultimately
prevents cell division.

Antimetabolites: Antimetabolites mimic the building blocks of
DNA and Ribose Nucleic Acid (RNA), disrupting the synthesis
of nucleic acids. They are particularly effective during the S
phase of the cell cycle, where DNA replication occurs.

Natural products: Natural products are derived from plants,
fungi or bacteria and have shown significant antineoplastic
properties. These agents are crucial in treating various cancers,
including ovarian, lung, and testicular cancers.

Hormonal agents: Hormonal agents target hormone-sensitive
cancers, primarily breast and prostate cancers. They work by
blocking the action of hormones or reducing their levels in the
body. Common hormonal agents include:

Mechanisms of action

Cancer treatment can be categorized based on how agents
interact with the cell cycle. Some drugs, known as cell cycle
phase-specific agents, are effective only during particular phases;

for instance, antimetabolites work primarily during the S phase
of the cell cycle when Deoxyribose Nucleic Acid (DNA) synthesis
occurs. In contrast, cell cycle non-specific agents, like alkylating
agents and certain natural products, can act at any phase,
providing broader treatment opportunities. Additionally,
targeted therapies focus on specific molecular pathways involved
in cancer growth, offering more precise treatments that may lead
to fewer side effects compared to traditional chemotherapy. This
approach allows for personalized interventions that can improve
patient outcomes and minimize collateral damage to healthy
cells.

Side effects

While antineoplastic agents are essential for treating cancer, they
can also cause a range of side effects due to their effects on
rapidly dividing healthy cells. Common side effects include:

Nausea and vomiting: Often a result of the drugs impact on the
gastrointestinal tract.

Fatigue: Due to the overall toll on the body’s resources.

Myelosuppression: Reduction in blood cell production, leading
to increased risk of infections, anemia and bleeding.

Hair loss: A common side effect of many chemotherapy agents
due to their impact on hair follicle cells.

CONCLUSION

Antineoplastic agents are a foundation of cancer treatment, with
a wide array of drug classes that target malignancies through
various mechanisms. While challenges such as side effects and
treatment  resistance  remain, ongoing research  and
advancements in modified medicine, combination therapies,
and immuno-oncology hold great promise for the prospect of
cancer treatment. As our understanding of cancer biology
deepens, the development of more effective and targeted
therapies will undoubtedly improve outcomes for patients
battling this complex disease.
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