
TPM Vol. 32, No. S5, 2025         Open Access 

ISSN: 1972-6325 

https://www.tpmap.org/ 

 

692 
 

  

EXPLORING THE ROLE OF GLUTAMINE IN 

PREVENTING RADIATION-INDUCED ORAL CANCER: A 

COMPREHENSIVE REVIEW 
 

1 R. V. DEEPIKAA SHRI 
POST GRADUATE STUDENT, DEPARTMENT OF ORAL PATHOLOGY AND MICROBIOLOGY, SREE BALAJI 

DENTAL COLLEGE AND HOSPITAL, BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH (BIHER), 

BHARATH UNIVERSITY, CHENNAI, TAMIL NADU, INDIA. 
 

2N. ARAVINDHA BABU 
PROFESSOR & HEAD, DEPARTMENT OF ORAL PATHOLOGY AND MICROBIOLOGY, SREE BALAJI DENTAL 

COLLEGE AND HOSPITAL, BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH (BIHER), BHARATH 

UNIVERSITY, CHENNAI, TAMIL NADU, INDIA. 
 

3K.M.K. MASTHAN 
PROFESSOR, DEPARTMENT OF ORAL PATHOLOGY AND MICROBIOLOGY, SREE BALAJI DENTAL COLLEGE 

AND HOSPITAL, BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH (BIHER), BHARATH 

UNIVERSITY, CHENNAI, TAMIL NADU, INDIA. 

 

4RAMYA C 
SENIOR LECTURER, DEPARTMENT OF ORAL PATHOLOGY AND MICROBIOLOGY, SREE BALAJI DENTAL 

COLLEGE AND HOSPITAL, BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH (BIHER), BHARATH 

UNIVERSITY, CHENNAI, TAMIL NADU, INDIA. 

 

5VITHIYA SRI S N 
SAVEETHA MEDICAL COLLEGE,SAVEETHA INSTITUTE OF MEDICAL AND TECHNICAL SCIENCES. 

 

 

ABSTRACT 

Radiation therapy is a cornerstone in the treatment of oral cancers, but it often leads to significant 

side effects, notably radiation-induced oral mucositis. This condition, marked by painful 

inflammation and ulceration of the oral mucosa, can severely impact a patient’s quality of life and 

complicate ongoing cancer treatment. Glutamine, an amino acid known for its role in cellular 

metabolism and mucosal health, has been documented for its efficacy in reducing radiation-

induced mucositis. This review explores the potential of glutamine not only in mitigating mucositis 

but also in preventing or managing radiation-induced oral cancer. 

We analyze current research on glutamine’s mechanisms of action, including its role in cellular 

repair, immune support, and mucosal barrier maintenance. We also review clinical evidence that 

supports glutamine’s use in managing mucositis and examine emerging insights into its potential 

benefits for preventing or managing oral cancer. The review highlights the need for further 

investigation into glutamine’s broader role in cancer treatment and emphasizes its potential to 

enhance patient outcomes and treatment tolerability. 

By integrating findings from various studies, this review aims to provide a comprehensive 

understanding of how glutamine could contribute to improved cancer care and to identify areas 

where additional research could optimize its application in preventing and managing radiation-

induced oral cancer. 
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INTRODUCTION 

 

Radiation therapy remains a prominent approach for treating oral cancers, targeting cancerous cells effectively but 

often resulting in considerable side effects. A notable complication is radiation-induced oral mucositis, characterized 

by painful inflammation and ulceration of the oral mucosa. This condition can greatly diminish a patient’s quality of 

life and complicate o`ngoing cancer treatment. Addressing mucositis is crucial for both preserving treatment efficacy 

and ensuring patient comfort. While glutamine is recognized for mitigating radiation-induced mucositis, its potential 

in preventing or managing radiation-induced oral cancer itself merits additional investigation. 

The Role of Glutamine 

Glutamine, an amino acid classified as conditionally essential, is integral to cellular metabolism, immune function, 

and the maintenance of mucosal integrity. Cells in the oral cavity, known for their rapid turnover and heightened 

sensitivity to radiation, are particularly vulnerable during radiation therapy. 

Cellular Protection and Repair 

During radiation therapy, the cells of the oral cavity are exposed to significant damage due to their rapid turnover and 

high sensitivity to radiation. These cells are integral to maintaining the health of the oral mucosa, which can be severely 

affected by the treatment. Glutamine is critical in this context due to its role in: 

• Protein Synthesis: Glutamine provides essential nitrogen, a key component in the synthesis of proteins. 

Proteins are fundamental for cellular repair and regeneration, particularly crucial when cells are damaged by radiation1. 

By supplying the necessary building blocks for protein synthesis, glutamine supports the repair of mucosal cells and 

helps maintain mucosal integrity2. 

• Nucleotide Production: Glutamine contributes to the synthesis of nucleotides, which are the building blocks 

of DNA and RNA. This is especially important for cells undergoing rapid turnover, as nucleotide production is 

essential for DNA replication and cell division. During radiation therapy, the rapid turnover of oral mucosal cells 

necessitates an adequate supply of nucleotides for efficient recovery and regeneration3. 

Immune Support 

The immune system plays a pivotal role in managing inflammation and preventing infections, which can exacerbate 

the severity of radiation-induced mucositis. Glutamine supports immune function in several ways: 

• Fuel for Immune Cells: Glutamine serves as a primary energy source for lymphocytes and macrophages, 

critical components of the immune system. Lymphocytes are involved in adaptive immune responses, while 

macrophages are key in phagocytosing pathogens and debris and orchestrating inflammation4. Adequate glutamine 

levels help maintain the energy and function of these cells, enhancing the body's ability to manage inflammation and 

infection effectively5. 

• Modulation of Inflammation: By supporting immune cells, glutamine helps modulate inflammatory 

responses. This can prevent excessive inflammation, a common feature of mucositis, and contribute to a balanced 

immune response that supports tissue repair and reduces the risk of secondary infections6. 

Mucosal Barrier Maintenance 

Maintaining the integrity of mucosal barriers, including those in the oral cavity, is critical for protecting against 

radiation-induced damage. Glutamine aids in this process by: 

• Supporting Mucosal Integrity: Glutamine is involved in the synthesis of mucins and other glycoproteins 

integral to the mucosal barrier. These components form a protective layer over mucosal surfaces, preventing pathogens 

and irritants from penetrating the tissues7. By supporting the synthesis of these protective factors, glutamine helps 

preserve the integrity of the oral mucosa and reduces the impact of radiation-induced damage 8. 

• Promoting Faster Recovery: In addition to protecting the mucosal barrier, glutamine facilitates quicker 

recovery of damaged mucosal tissues. It provides necessary nutrients and supports cellular functions, helping to 

accelerate the healing process and reduce the severity and duration of mucositis 9.  

Clinical Evidence 

Several studies have explored the effectiveness of glutamine in managing or preventing radiation-induced oral 

mucositis, with evidence indicating potential benefits: 

• McGuire et al. (2015) found that oral glutamine supplementation could lessen the incidence and severity of 

mucositis in patients undergoing radiation for head and neck cancers, highlighting its role in reducing mucosal 

damage1. 

• Milas et al. (2017) conducted a randomized controlled trial demonstrating that glutamine supplementation 

significantly alleviated mucositis severity in cancer patients receiving radiation therapy, supporting its use as an 

effective intervention2. 
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• Zhang et al. (2022) performed a meta-analysis revealing that glutamine supplementation significantly 

reduced mucositis severity and enhanced patient outcomes, reinforcing its potential benefit during radiation therapy3. 

• Sonis and Elad (2018) reviewed mechanisms by which glutamine might prevent mucositis and summarized 

clinical evidence supporting its use, suggesting a role in reducing mucositis severity4. 

• Lalla and Bowen (2014) discussed evidence on glutamine for mucositis prevention and treatment, noting 

promising results and potential for improving patient outcomes during radiation therapy5. 

• Mayer and DeWitt (2019) assessed the effectiveness of oral glutamine in reducing radiation-induced 

mucositis through a systematic review of randomized trials, indicating its beneficial impact6. 

Dosage and Administration 

To prevent radiation-induced mucositis, glutamine is typically administered in doses ranging from 10 to 30 grams per 

day, usually in the form of powders or capsules. Supplementation often begins before radiation therapy starts and 

continues throughout the treatment period to maintain its protective effects. 

Safety and Side Effects 

Glutamine supplementation is generally safe with minimal side effects, although gastrointestinal discomfort or 

bloating may occur. Patients should consult their healthcare providers before starting glutamine to ensure its suitability 

for their specific treatment plan. 

 

CONCLUSION 

 

While glutamine's role in alleviating radiation-induced oral mucositis is well-documented, its broader potential in 

preventing or managing radiation-induced oral cancer itself remains an area for further study. Current evidence 

supports its efficacy in reducing mucositis, which can improve patient quality of life during cancer treatment. Ongoing 

research will help define the full scope of glutamine’s benefits and optimize its use in supportive cancer care. 

Incorporating glutamine into patient care may offer significant relief from mucositis and enhance the treatment 

experience. Clinical decisions should always be made in consultation with healthcare professionals to ensure the most 

effective and individualized care. 
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