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L-Glutamine and Oral Mucositis 
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ABSTRACT 

The term oral mucositis emerged in the late 1980s to describe the adverse effects of chemotherapy-
induced and radiation therapy–induced inflammation of the oral mucosa. The ulcerative lesions 
produced by mucotoxic chemo radiotherapy are painful, restrict oral intake and, importantly, act as 
sites of secondary infection and portals of entry for the endogenous oral flora. Various approaches 
are available for the treatment of mucositis like antibacterial, antifungal, antiviral, cytoprotectants, 
immuno-modulatory, analgesic and some herbal extracts. It is very difficult for clinician to choose 
from this bewildering array of treatment options. Several studies have evaluated the benefit of oral 
or parenteral glutamine supplementation in cancer patients receiving chemotherapy and/or 
radiotherapy or after bone marrow transplant, with. L-glutamine is considerably reduce the 
duration and severity or oral mucosa during radiotherapy. L-glutamine is considerably reducing 
the duration and severity of oral mucosa during radiotherapy. L-glutamine decreases the side 
effects such as inflammation of mouth and throat caused by chemotherapy and radiotherapy 
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1.  INTRODUCTION 

Oral mucositis is a frequent and dose-limiting effect of chemotherapy.  In patients 
receiving 5-FU, it has been estimated that as many as 40% may develop oral mucositis 1 High-risk 
protocols can produce severe mucositis rates in excess of 60% 2. This condition is associated with 
discomfort symptoms, decreasing patients’ quality of life, and increasing economic costs as well 
as risk of infection and sepsis 3 . Historically, mucositis was viewed solely as an epithelium-
mediated event, which was the result of the nonspecific toxic effects of radiation or chemotherapy 
on dividing stem cells 4. It was believed that direct damage by chemotherapy or radiation therapy 
to the basal epithelial cell layer led to loss of the renewal capacity of the epithelium, resulting in 
clonogenic cell death, atrophy, and consequent ulceration. New research, however, has suggested 
that mucositis is not just an epithelial process but involves all the tissues of the mucosa, as 
evidenced by recent data involving morphologic findings, proinflammatory cytokines, platelet 
aggregation, endothelial and connective tissue injury, and tissue apoptosis3. Approximately one-
half of those individuals develop lesions of such severity as to require modification of their cancer 
treatment and/or parenteral analgesia. The conditions incidence is consistently higher among 
patients undergoing conditioning therapy for bone marrow/peripheral blood progenitor cell 
transplantation, continuous infusion therapy for breast and colon cancer, and therapy for tumors of 
the head and neck associating concomitant chemotherapy and radiotherapy. Among patients in the 
high-risk protocols, severe mucositis occurs with a frequency in excess of 60% 5 . 

. 
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Therapy for oral mucositis is limited to pain medications and 
treatment of secondary infection. In particular, 
recommendations have included treatment with topical 
anesthetics such as xylocaine, benzocaine and cocaine, 
treatment with solutions which coat the ulcerative lesions with 
a polysaccharide gel and use of antiseptic solutions such as 
Chlorhexadine. While all these treatments do provide some 
relief, none are directed to the actual healing of oral mucositis, 
which entails directly healing the mucosal epithelium cells. 

 
Glutamine is the most abundant free amino acid in the 

human body and its flux between tissues is greater than that of 
any other amino acid 6. It is essential for the growth of normal 
and neoplastic cells and for the culture of many cells types 7.  
Several studies have evaluated the benefit of oral or parenteral 
glutamine supplementation in cancer patients receiving 
chemotherapy and/or radiotherapy or after bone marrow 
transplant, with conflicting results. Confirming a former non-
randomized pilot study 8, the same research group published a 
randomized, double blind, crossover trial in cancer patients 
receiving chemotherapy which showed that oral glutamine 
appears to be useful to increase the comfort of patients at high 
risk of mouth sores as a consequence of chemotherapy 9. Other 
studies also show that oral glutamine decreases the severity 
and duration of oropharyngeal mucositis in patients 
undergoing bone marrow transplantation 10. However, there 
are also reports in which glutamine fails to alleviate oral 
mucositis in patients from bone marrow transplants and also in 
patients in use of 5-fluorouracil (5-FU) 11, 12, 13. A recent 
double blind, placebo- controlled trial, in head and neck cancer 
patients treated with chemoradiotherapy, demonstrated that 
intravenous L-alanyl-L-glutamine reduced the number of 
patients with severe oral mucositis and that those in use of 
alanylglutamine experienced less pain compared to placebo 
treated group 14. Glutamine was classified as a non-essential 
amino acid, but in more recent years it has been shown that 
despite a large repository of glutamine, stores may become 
depleted, particularly in the course of many catabolic assaults 
such as injury, infection, or chronic glucocorticoid treatment 
15. This appears especially important for susceptible 
individuals, such as postoperative patients, very low birth 
weight infants and individuals with cancer 16. It has been 
demonstrated that tumor-growth depletes the host glutamine 
stores, resulting in cachexia 17. Accordingly, patients with 
head-and-neck cancer are naturally depleted of glutamine 18, a 
condition that may be exacerbated by the effects of cancer 
treatment as suggested by data presented here. The 
demonstration that 5-FU induced glutamine depletion, prompts 
us to investigate the role of glutamine or alanyl-glutamine 
supplementation in the course of 5-FU induced oral Mucositis. 
In view of this, we would expect glutamine supplementation to 
have benefits in 5-Fluoro induced oral mucositis. Cysteine and 

other thiol compounds have been considered rate-limiting for 
glutathione biosynthesis, but it has been demonstrated that 
glutamine becomes essential during metabolic stress to restore 
tissue glutathione levels which have become depleted 19,20. 
Different factors may be taken into account to explain the 
benefits of exogenous glutamine in hastening oral mucosa 
healing. First, it has been demonstrated that glutamine can 
activate ornithine descarboxylase, a first and rate-limiting 
enzyme in polyamine synthesis in a dose- and time dependent 
manner, thereby enhancing DNA synthesis. In addition, 
glutamine can activate mitotic signaling pathways, including 
mitogen-activated protein kinases and transcription factors, 
leading to proliferative responses 21, 22. Second, previous 
studies have suggested that glutamine augments host defenses 
and may be important in glutathione synthesis thus decreasing 
the oxidative stress 23,24,25,26. Glutamine is a neutral, non-
essential amino acid. It is also the most abundant amino acid, 
comprising about 60% of the total free amino acid pool 27. 
Glutamine contains two nitrogen moieties, and as such, it may 
also be one of the most versatile amino acid. Regular 
supplementation of glutamine (0.57 gm/kg body weight / day) 
not only heals the injuries but also strengthen the mucosa Thus 
it protects GI tract from devastating effects of chemotherapy 
and radiotherapy and patients don’t experience mouth as well 
as abdominal pain 28. Swish and swallow with glutamine drink 
will heal the injury and gives relief from the mouth pain. Oral 
glutamine might significantly reduce the duration and severity 
of oral mucositis during radiotherapy. It may shorten the 

duration of ≥ Grade 3 subjective mucositis. World Health 
Organization (WHO) step analgesic medication and body 
weight change were compared between the two arms. Mean 
maximum grade of objective oral mucositis was less severe in 
the glutamine arm (1.6 vs. 2.6) 29, 30.  In addition to this 
apparent mucosal protective effect, glutamine was also shown 
in an animal model to be a potential enhancer of chemotherapy 
31. However, despite these positive early findings, tests of 
glutamine in a phase III placebo-controlled trials involving 
patients receiving 5-FU failed to shown any protective 
benefits. 32.  

 Suspension of glutamine has been tried in different trials 
with inconclusive results. Huang et al. have conducted a pilot 
study in radiation-induced oral mucositis, and authors 
concluded that glutamine may significantly reduce the 
duration and severity of oral mucositis. However, the number 
of patients who received the active drug was only eight. In 
another study conducted by Jebb et al., which evaluated 5FU-
induced and folinic acid–induced mucositis in 28 patients, it 
was concluded that there is no effect of oral glutamine 
supplementation. 

The failure of oral glutamine to produce clinical benefits 
in these early trials was thought to be a result of the 
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unmodified agent’s poor solubility, limited cell uptake, and 
overall chemical liability. A novel drug delivery system was 
developed to concentrate active glutamine near the epithelial 
cells in the at-risk oral mucosa. The vehicle for this system 
known as Aesgen 14 (AES-14) consist of ingredient classified 
by the FDA as “generally regarded as safe”. The product is 
used 2 to 3 times per day as a mouth rinse and based on in 
vitro studies, is designed to increase delivery and bioactivity 
of active glutamine to target mucosa by 10-100 fold. Phase III 
clinical trials using AES-14 now have been completed, 
involving 326 woman who developed WHO grade 2 to 4 
mucositis in the first screening cycle of the 3 planned cycle of 
anthracycline- based chemotherapy. In this randomized, 
double blind, crossover trials, the incidence of grade 2 to 4 
mucositis in the first treatment cycle was 22 % less with AES-
14 versus a placebo (p= .0261); analysis of the crossover data 
indicated that this mucoprotective effect appeared to carry 
over into subsequent treatment cycles The safety profile was 
comparable to that of a placebo 33 

2.   CONCLUSION  

Several studies have evaluated the benefit of oral or 
parenteral glutamine supplementation in cancer patients 
receiving chemotherapy and/or radiotherapy or after bone 
marrow transplant, with. L-glutamine is considerably reduce 
the duration and severity or oral mucosa during radiotherapy 
Many traditional treatments are ineffective. The basic 
principles of it is to relieve pain, prevent dehydration provide 
adequate nutrition and deal with any focus of infection such as 
stand the test of time approaches to the prevention of 
mucositis. 
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