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Introduction
Chemotherapy has long been a cornerstone of cancer treatment, 
playing a vital role in the fight against various types of cancer. 
As a systemic therapy, chemotherapy involves the use of drugs 
to destroy cancer cells throughout the body. While it is often 
associated with side effects, chemotherapy remains a potent and 
effective treatment modality that has saved countless lives. This 
article explores the principles of chemotherapy, its mechanisms 
of action, common drugs used, administration methods, and its 
impact on patient outcomes [1].

Principles of chemotherapy
Chemotherapy aims to eliminate cancer cells by interfering 
with their ability to grow, divide, and spread. The principles 
of chemotherapy include:

a. Systemic treatment: Unlike localized treatments such 
as surgery or radiation therapy, chemotherapy is a systemic 
treatment that affects the entire body. It targets cancer cells 
wherever they may be, including primary tumors, lymph 
nodes, and metastatic sites [2].

b. Cell cycle disruption: Chemotherapy drugs disrupt the cell 
cycle, preventing cancer cells from dividing and multiplying. 
By targeting rapidly dividing cells, chemotherapy can 
effectively reduce tumor burden and prevent the spread of 
cancer.

c. Combination therapy: Often, chemotherapy is administered 
as a combination of drugs with different mechanisms of action. 
This approach aims to enhance treatment efficacy, overcome 
drug resistance, and target cancer cells at various stages of the 
cell cycle.

Mechanisms of action
a. DNA damage: Some chemotherapy drugs directly damage 
the DNA of cancer cells, interfering with their ability to 
replicate and survive. Examples include alkylating agents like 
cisplatin and cyclophosphamide.

b. Cell cycle disruption: Chemotherapy drugs can disrupt 
specific phases of the cell cycle, preventing cancer cells from 
dividing and proliferating. For instance, antimetabolites like 
methotrexate and fluorouracil inhibit DNA synthesis during 
the S phase of the cell cycle [3].

c. Inhibition of dna replication and transcription: Certain 
chemotherapy drugs inhibit the enzymes necessary for DNA 

replication and transcription. These include topoisomerase 
inhibitors (e.g., etoposide) and antimetabolites (e.g., 
gemcitabine).

d. Targeting specific molecular pathways: Some newer 
chemotherapy drugs are designed to target specific molecular 
pathways involved in cancer cell growth and survival. 
Examples include targeted agents like tyrosine kinase 
inhibitors (e.g., imatinib) and proteasome inhibitors (e.g., 
bortezomib).

Common chemotherapy drugs
a. Platinum-based drugs: Platinum-based drugs, such as 
cisplatin and carboplatin, are widely used in the treatment of 
various solid tumors, including lung, ovarian, and testicular 
cancers. They form DNA cross-links, preventing cell division 
and inducing cell death.

b. Antimetabolites: Antimetabolites, including methotrexate, 
fluorouracil, and cytarabine, mimic the building blocks of 
DNA and RNA, disrupting their synthesis and inhibiting 
cancer cell growth [4].

c. Anthracyclines: Anthracyclines, such as doxorubicin and 
daunorubicin, intercalate into DNA strands, inhibiting DNA 
replication and causing DNA damage. They are effective 
against a wide range of cancers, including breast cancer and 
lymphomas.

d. Taxanes: Taxanes, such as paclitaxel and docetaxel, inhibit 
cell division by stabilizing microtubules, essential structures 
for cell division. They are commonly used in breast, lung, and 
ovarian cancers [5].

Conclusion
Chemotherapy remains a cornerstone of cancer treatment, 
providing significant benefits to many patients. It is a versatile 
treatment modality that can be tailored to individual patient 
needs and cancer characteristics. While it can be associated 
with side effects, advances in supportive care and personalized 
medicine are helping to optimize treatment outcomes and 
minimize toxicity. 
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