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Abstract:  
Fluorouracil (5-FU) stands as a stalwart in cancer therapy, offering a robust foundation for 
treatment across various malignancies. This review article delves into the multifaceted nature of 
fluorouracil, exploring its mechanisms of action, clinical applications, and emerging trends. By 
unraveling the intricacies of this chemotherapeutic agent, the study aims to contribute to the 
evolving understanding of cancer treatment, with a focus on optimizing fluorouracil's role in 
personalized therapeutic strategies. 
 
INTRODUCTION 
 

Cancer remains a formidable challenge in 
the field of medicine, demanding continuous 
exploration of novel treatment modalities. 
Fluorouracil (5-FU), a cornerstone in cancer 
therapy, has proven its efficacy across 
various malignancies. This review aims to 
delve into the multifaceted role of 
fluorouracil in cancer treatment, highlighting 
its mechanisms of action, clinical 
applications, and recent advancements. In 
the face of persistent challenges presented 
by cancer, there is a continual quest for 
effective treatment strategies. Fluorouracil 
(5-FU), a pivotal component in cancer 
therapy, has emerged as a potent agent with 
proven efficacy across diverse malignancies. 
Fluorouracil (5-FU), a pyrimidine analogue, 
holds a crucial position in cancer 
pharmacotherapy. This review explores the 
intricate pharmacological role of 
fluorouracil, delving into its mechanisms of 
action, pharmacokinetics, clinical 
applications, and emerging trends in cancer 
treatment. 

Mechanism of Action: 
Fluorouracil, a pyrimidine analogue, 
disrupts the cancer cell cycle by inhibiting 
thymidylate synthase, a crucial enzyme 
involved in DNA synthesis. This 
interference impedes the production of 
thymidine, leading to the suppression of 
DNA replication. Additionally, 5-FU is 
incorporated into RNA, affecting RNA 
processing and function. The combined 
effects on DNA and RNA contribute to the 
potent anti-cancer properties of fluorouracil. 
At the core of fluorouracil's pharmacological 
impact is its interference with nucleic acid 
synthesis. By inhibiting thymidylate 
synthase, an essential enzyme in DNA 
synthesis, fluorouracil disrupts the cancer 
cell cycle. This disruption extends to RNA 
processes, where the drug's incorporation 
influences RNA function. The dual action on 
DNA and RNA forms the foundation of its 
potent anti-cancer properties. 

http://www.jddt.in/
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Figure 1: The flow diagram is showing the causative action of fluoro uracil in the liver . 

 
Pharmacokinetics: 

Fluorouracil undergoes complex 
pharmacokinetics, with various 
administration methods influencing its 
absorption, distribution, metabolism, and 
elimination. Intravenous administration is 
common, allowing for precise control of 
drug levels. Continuous infusion regimens 
and prodrugs like capecitabine contribute to 
sustained and targeted delivery, optimizing 
therapeutic outcomes. 

Pharmacological Role : 
Beyond its role as a chemotherapeutic agent, 
fluorouracil (5-FU) has demonstrated 
pharmacological activities in other areas, 
showcasing its versatility in medical 
applications. Some of the notable 
pharmacological roles of fluorouracil 
include: -  
Dermatological Conditions: Actinic 
Keratosis: Topical formulations of 
fluorouracil are used to treat actinic 
keratosis, a pre-cancerous skin condition 
caused by prolonged sun exposure. The 
application of fluorouracil induces apoptosis 
in abnormal keratinocytes, leading to the 
elimination of these precancerous cells. 

Ophthalmology: Treatment of Ocular 
Surface Squamous Neoplasia (OSSN): 
Fluorouracil eye drops or ointments have 
been investigated for the treatment of ocular 
surface squamous neoplasia. This includes 
conditions like conjunctival and corneal 
intraepithelial neoplasia. 
Vascular Diseases: Treatment of Vascular 
Proliferative Disorders: Fluorouracil has 
been explored for its anti-proliferative 
effects in vascular diseases, particularly in 
the inhibition of abnormal blood vessel 
growth. This property has potential 
applications in conditions such as 
proliferative vitreoretinopathy and certain 
vascular disorders. 
Inflammatory Disorders: Treatment of 
Keloids and Hypertrophic Scars: 
Fluorouracil injections have been utilized in 
combination with corticosteroids to reduce 
the recurrence of keloids and hypertrophic 
scars by inhibiting fibroblast proliferation 
and collagen synthesis. 
Antiviral Properties: Some studies have 
suggested potential antiviral effects of 
fluorouracil against certain DNA and RNA 
viruses. Research in this area is ongoing, 
exploring its use in viral infections. 
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Gastrointestinal Diseases: Inflammatory 
Bowel Disease (IBD): Fluorouracil has been 
studied for its anti-inflammatory properties, 
and there is ongoing research into its 
potential role in the management of 
inflammatory bowel diseases like Crohn's 
disease and ulcerative colitis. 
It's important to note that while these 
pharmacological roles show promise, further 
research and clinical trials are needed to 
establish the safety and efficacy of 
fluorouracil in these diverse applications. 
The use of fluorouracil in non-oncological 
settings should be under the guidance of 
healthcare professionals to ensure proper 
dosage and minimize potential side effects. 
Clinical Applications: 

Fluorouracil has demonstrated exceptional 
clinical efficacy, particularly in colorectal 
cancer, where it is an integral component of 
combination chemotherapy regimens like 
FOLFOX. Its versatility extends to breast 
cancer, pancreatic cancer, and dermatologic 
oncology, showcasing its adaptability in 
diverse treatment contexts. The article will 
delve into the nuanced applications of 
fluorouracil, emphasizing its impact on 
patient outcomes and disease management. 
Colorectal Cancer: Fluorouracil has long 
been a mainstay in the treatment of 
colorectal cancer. Its incorporation into 
combination chemotherapy regimens, such 
as FOLFOX (5-FU, leucovorin, oxaliplatin), 
has significantly improved outcomes for 
patients with both early and advanced stages 
of the disease. 

 
Figure 2: 

 
Breast Cancer: In breast cancer treatment, 
fluorouracil is often used in combination 
with other agents, showcasing its versatility. 
Studies have demonstrated its effectiveness 
in adjuvant therapy for breast cancer 
patients, reducing the risk of recurrence and 
improving overall survival. 

Pancreatic Cancer: Despite the challenges 
associated with pancreatic cancer, 
fluorouracil has shown efficacy in both 
adjuvant and palliative settings. 
Combinations like FOLFIRINOX (5-FU, 
leucovorin, irinotecan, oxaliplatin) have 
become standard in the management of 
advanced pancreatic cancer. 
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Macroscopic images of metastatic pancreatic 
cancers arising in CBp mice. (a) a primary 
pancreatic cancer (white dotted line) and 
numerous grossly visible metastatic lesions 
(white arrows) to distant organ sites, 
including peritoneum, diaphragm (B), lungs 
(C) and liver (D). at these advanced stages, 
malignant ascites was observed in some of 
the affected mice (e). In addition, some 

animals developed hemorrhagic intra-
pancreatic cystic lesions, likely due to 
bleeding (F) Skin Cancer: Topical 
formulations of fluorouracil have proven 
effective in treating superficial basal cell 
carcinomas and actinic keratoses, 
underscoring its utility in dermatologic 
oncology.
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Advancements and Challenges: 

Ongoing research is focusing on optimizing 
fluorouracil delivery methods and 
combining it with targeted therapies to 
enhance its effectiveness while minimizing 
side effects. Personalized medicine 
approaches are also being explored to 
identify patients who are most likely to 
benefit from fluorouracil-based therapies. 
Despite its clinical success, fluorouracil is 
not without challenges. Resistance 
mechanisms, toxicities, and the need for 

continuous infusion in certain regimens pose 
hurdles that ongoing research aims to 
address. 

Conclusion: 
Fluorouracil stands as a cornerstone in 
cancer treatment, demonstrating its efficacy 
across various malignancies. Its well-
established mechanisms of action and 
clinical versatility make it an invaluable tool 
in the oncologist's arsenal. Ongoing research 
and advancements in drug delivery systems 
hold promise for further optimizing 



Verma et al. Journal of Drug Discovery and Therapeutics  (JDDT) 

 

106 | P a g e  
 

fluorouracil's role in personalized cancer 
therapy, bringing us closer to more effective 
and targeted treatments for this complex and 
diverse disease. 
In conclusion, fluorouracil (5-FU) stands as 
a formidable agent in cancer treatment, 
showcasing its profound impact across 
various malignancies. The intricate 
mechanisms of action, involving disruption 
of nucleic acid synthesis, highlight its 
pivotal role in impeding cancer cell 
proliferation. Its well-established efficacy in 
colorectal, breast, pancreatic cancers, and 
dermatologic oncology underscores its 
versatility. 
As we navigate the evolving landscape of 
cancer therapy, fluorouracil remains a 
cornerstone, offering a foundation for 
combination regimens and personalized 
treatment approaches. Ongoing research, 
focusing on delivery optimization and 
personalized medicine strategies, holds 
promise for further enhancing its therapeutic 
efficacy. 
Despite challenges such as resistance 
mechanisms and potential toxicities, 
fluorouracil continues to be a linchpin in 
cancer treatment, contributing to improved 
patient outcomes and survival rates. As we 
move forward, a deeper understanding of 
fluorouracil's pharmacological intricacies 
will undoubtedly pave the way for 
innovative advancements, solidifying its 
place in the forefront of personalized cancer 
treatment strategies. 
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