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ABSTRACT 

Cancer is a serious health issue affecting millions worldwide, including a large population in India. This review is focusing on 

different drug classifications of anticancer drugs: alkylating agents, antimetabolites, natural products, hormonal agents, and targeted 

therapies. By simplifying complex scientific concepts, this review highlights the importance of these drugs in cancer treatment. 

Each section includes examples and explains the mechanisms of action in simple terms. The knowledge gathered from this review 

highlights the vital role that anticancer medications play in enhancing patient outcomes and outlining potential future paths for 

cancer treatment. 

INTRODUCTION 

Cancer poses a major health threat globally, with a rising occurrence in India. The treatment of cancer commonly involves the use 

of various drugs, referred to as anticancer drugs or chemotherapy. Understanding the mechanisms of these drugs is crucial for both 

healthcare providers and patients. This review will explore these concepts using simple language, with examples to clarify each 

classification. 

In addition, it will highlight the continuous progress in the field while talking about issues including medication resistance and 

potential future paths in cancer treatment. Gaining an understanding of these elements is essential to enhancing the quality of life 

for cancer patients and the effectiveness of their treatments. 

 

Figure 1 - Cancer cell 

Different classes of anticancer drugs: 

1. Alkylating Agents 

2. Antimetabolites 

3. Natural Products 

4. Hormonal Agents 

5. Targeted Therapies 
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1. Alkylating Agents 

Mechanism of Action 

Alkylating agents are some of the earliest chemotherapy drugs developed. They work by adding an alkyl group to the DNA of 

cancer cells. This action damages the DNA, preventing the cells from dividing and growing. Because of this mechanism, they can 

effectively kill rapidly dividing cancer cells. 

Examples 

• Cyclophosphamide: This drug is often used to treat cancers such as lymphoma and breast cancer. Common side effects can 

include nausea, vomiting, and hair loss. 

• Cisplatin: Commonly used for testicular and bladder cancers, cisplatin can lead to kidney damage and hearing loss in some 

patients. 

Application in Treatment 

Alkylating agents are frequently used in combination with other treatments to enhance their effectiveness. For instance, a patient 

might receive cisplatin alongside another drug to improve the overall outcome. While effective, these drugs can also affect healthy 

cells, leading to various side effects that require careful management during treatment. 

2. Antimetabolites 

Mechanism of Action 

Antimetabolites mimic natural substances in the body that are essential for cell growth. By imitating these substances, they disrupt 

the synthesis of DNA and RNA, effectively stopping cancer cells from multiplying. This mechanism is particularly effective for 

cancers that grow rapidly. 

Examples 

• Methotrexate: This drug is frequently used for leukemia and specific types of breast cancer. Side effects may include mouth 

sores and liver issues. 

• 5-Fluorouracil (5-FU): Effective against colorectal and stomach cancers, 5-FU can lead to diarrhea and low blood counts in 

patients. 

Clinical Use 

Antimetabolites are especially useful for cancers with a high growth rate, as they specifically target fast-dividing cells. These drugs 

can be given alone or in combination with other chemotherapy agents to improve results. 

3. Natural Products 

Mechanism of Action 

Natural products are derived from plants and microorganisms. Many of these compounds work by disrupting the process of cell 

division, making them effective against cancer. 

Examples 

• Vincristine: Extracted from the periwinkle plant, vincristine is used to treat leukemia and lymphoma. Common side effects 

include nerve damage and constipation. 
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• Paclitaxel (Taxol): Sourced from the bark of the Pacific yew tree, paclitaxel is used for breast and ovarian cancers. It can cause 

allergic reactions and hair loss. 

Importance in Treatment 

Natural products have a long history in cancer treatment. Their effectiveness highlights the significance of botanical compounds in 

modern medicine. Ongoing research continues to explore new natural agents and their potential applications in cancer therapy. 

4. Hormonal Agents 

Mechanism of Action 

Certain cancers are influenced by hormones. Hormonal agents work by blocking these hormones, which slows down or stops the 

growth of cancer cells. This approach is especially relevant for hormone-sensitive cancers. 

Examples 

• Tamoxifen: This drug is primarily used for breast cancer that is hormone receptor-positive. Common side effects can include 

hot flashes and an increased risk of blood clots. 

• Anastrozole: An aromatase inhibitor used for postmenopausal women with breast cancer, anastrozole may cause joint pain and 

osteoporosis. 

Role in Cancer Therapy 

Hormonal agents provide a targeted approach to cancer treatment. By specifically addressing hormone-driven cancers, they can 

improve outcomes and reduce unnecessary side effects associated with more generalized chemotherapy treatments. 

5. Targeted Therapies Mechanism of Action 

Targeted therapies are designed to attack specific molecules involved in the growth and survival of cancer cells. This makes them 

distinct from traditional chemotherapy, which affects all rapidly dividing cells indiscriminately. 

Examples 

• Imatinib (Gleevec): This drug is used for chronic myeloid leukemia (CML) and targets the BCR-ABL protein, which is 

responsible for the uncontrolled growth of these cancer cells. Side effects may include swelling and fatigue. 

• Trastuzumab (Herceptin): Used for HER2-positive breast cancer, trastuzumab targets the HER2 protein on cancer cells. Some 

patients may experience heart problems as a side effect. 

Advantages of Targeted Therapies 

Targeted therapies represent a significant advancement in cancer treatment. By focusing on specific pathways involved in cancer 

growth, these therapies can potentially reduce side effects compared to traditional chemotherapy. They offer a more personalized 

approach to cancer treatment, improving the chances of successful outcomes. 

Mechanisms of Drug Resistance 

One of the significant challenges in cancer treatment is drug resistance, where cancer cells adapt and become less responsive to 

chemotherapy. The book explores several mechanisms behind this resistance: 

• Genetic Mutations: Changes in the cancer cell's DNA can lead to resistance against certain drugs. 

• Drug Efflux: Cancer cells may develop pumps that remove the drugs from inside the cell, making them ineffective. 
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• Altered Drug Targets: Cancer cells can change the molecules that the drugs target, rendering the treatment useless. 

Understanding these mechanisms is crucial for developing strategies to overcome resistance and improve treatment outcomes. 

Ongoing research is focused on finding ways to counteract these resistance mechanisms. 

Future Directions in Anticancer Drug Development 

The field of cancer treatment is rapidly evolving. The book discusses several emerging trends in drug development: 

• Immunotherapy: This approach uses the body’s immune system to fight cancer cells. Treatments may involve stimulating the 

immune system or using modified immune cells to target cancer. 

• Personalized Medicine: This strategy tailors treatments based on the individual’s genetic profile and the specific characteristics 

of their cancer. It aims to provide more effective and targeted therapies. 

These advancements hold great promise for more effective treatments with fewer side effects, making cancer treatment more precise 

and individualized. As research progresses, the hope is that these innovative approaches will improve survival rates and the quality 

of life for cancer patients. 

Conclusion 

In summary, anticancer drugs play a crucial role in the fight against cancer, offering various therapeutic options tailored to different 

cancer types and patient needs. This review has highlighted the major classes of these drugs, including alkylating agents, 

antimetabolites, natural products, hormonal agents, and targeted therapies. Each class operates through distinct mechanisms to 

effectively target and eliminate cancer cells, although they may also introduce side effects that require careful management. 

By increasing awareness of these treatments and their implications, we can empower patients and caregivers to make informed 

decisions about cancer care. The ongoing evolution of anticancer therapies reflects the commitment to improving survival rates and 

the quality of life for individuals battling cancer, bring up hope in the face of this complex disease. 
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