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DESCRIPTION

Methotrexate, a versatile medication with a wide range of therapeutic applications, stands as a foundation in the treatment of cancer,
autoimmune diseases, and inflammatory conditions. This overview explains the pharmacological properties, therapeutic uses, mechanism of

action, administration, and potential side effects of methotrexate, shedding light on its significant role in modern medicine.

Methotrexate, also known by its brand names such as Trexall and Rheumatrex, belongs to the class of drugs called antimetabolites. It is a
folic acid antagonist that exerts its pharmacological effects by inhibiting the enzyme dihydrofolate reductase, thereby disrupting the
synthesis of DNA, RNA, and proteins essential for cell proliferation. Methotrexate is available in various formulations, including oral

tablets, injectable solutions, and topical creams.
Therapeutic uses

Methotrexate finds widespread application in the treatment of various medical conditions, making it one of the most prescribed medications

worldwide. Its primary therapeutic indications include:

Cancer treatment: Methotrexate serves as a vital component in the chemotherapy regimens for several cancers, including acute
lymphoblastic leukemia, non-Hodgkin lymphoma, osteosarcoma, and choriocarcinoma. By inhibiting the growth and proliferation of

malignant cells, methotrexate helps to induce remission and improve survival outcomes in cancer patients.

Rheumatoid arthritis: Methotrexate is considered a first-line therapy for rheumatoid arthritis, a chronic autoimmune disease characterized
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by joint inflammation and damage. It helps alleviate pain, reduce joint swelling, and inhibit disease progression by modulating the immune
response and suppressing inflammatory pathways.
Inflammatory bowel disease: Methotrexate is utilized in the treatment of inflammatory bowel diseases such as Crohn's disease and

ulcerative colitis. It helps induce and maintain remission by reducing intestinal inflammation and preventing disease flare-ups.

The mechanism of action of methotrexate revolves around its ability to interfere with folate metabolism and nucleic acid synthesis. By
inhibiting dihydrofolate reductase, methotrexate disrupts the conversion of dihydrofolate to tetrahydrofolate, a crucial step in the synthesis
of purines and pyrimidines. Consequently, the availability of essential precursors for DNA and RNA synthesis is diminished, leading to

impaired cell proliferation and eventual cell death.

Methotrexate is typically administered orally or intravenously, depending on the specific indication and patient's condition. The dosage and
frequency of administration vary based on factors such as the patient's age, weight, renal function, and the severity of the underlying disease.
Close monitoring of patients receiving methotrexate therapy is essential to ensure optimal therapeutic outcomes and minimize the risk of
adverse effects.

While methotrexate is highly effective in treating various diseases, it is associated with a range of potential side effects and safety
considerations. Common adverse reactions include nausea, vomiting, fatigue, and mucositis. Long-term use of methotrexate may lead to
hepatotoxicity, myelosuppression, and pulmonary complications. Additionally, methotrexate is contraindicated in pregnancy due to its

teratogenic effects and potential for causing miscarriage or fetal abnormalities.

In conclusion, methotrexate stands as a pharmacological powerhouse with broad-spectrum therapeutic applications in oncology,
rheumatology, dermatology, and gastroenterology. Its ability of preventing folate metabolism and nucleic acid synthesis makes it an
extremely effective instrument against cancer cells and aberrant immune responses. Despite its challenges, methotrexate continues to be a
cornerstone therapy in the management of various diseases, offering hope and relief to millions of patients worldwide. However, its use
requires careful monitoring and consideration of potential side effects, emphasizing the importance of individualized treatment approaches

and patient-centered care.



