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L-Glutamine and Oral Mucositis
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ABSTRACT

The term oral mucositis emerged in the late 198@escribe the adverse effects of chemotherapy-
induced and radiation therapy—induced inflammatérihe oral mucosa. The ulcerative lesions
produced by mucotoxic chemo radiotherapy are phindstrict oral intake and, importantly, act as
sites of secondary infection and portals of entrytfie endogenous oral flora. Various approaches
are available for the treatment of mucositis likeilzacterial, antifungal, antiviral, cytoprotectant
immuno-modulatory, analgesic and some herbal estr#cs very difficult for clinician to choose
from this bewildering array of treatment optionsvé&ral studies have evaluated the benefit of oral
or parenteral glutamine supplementation in cancatiepts receiving chemotherapgnd/or
radiotherapy or after bone marrow transplant, withglutamine is considerably reduce the
duration and severity or oral mucosa during radicthy. L-glutamine is considerably reducing
the duration and severity of oral mucosa duringothérapy. L-glutamine decreases the side
effects such as inflammation of mouth and throasedby chemotherapy and radiotherapy
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1. INTRODUCTION

Oral mucositis is a frequent and ddemeiting effect of chemotherapy. In patier
receiving 5-FU, it has been estimated that as raan0% may develop oral mucosttisligh-risk
protocols can produce severe mucositis rates iassxof 6096. This condition is associated wi
discomfort symptoms, decreasing patients’ qualityife, and increasing economic costs as \
as risk of infection and sepsis. Historically, mucositis was viewed solely as epithelium-
mediated event, which was the result of the noriipgoxic effects of radiation or chemothera
on dividing stem cellé. It was believed that direct damage by chemothecapadiation therap
to the badaepithelial cell layer led to loss of the renewalpacity of the epithelium, resulting
clonogenic cell death, atrophy, and consequentatiom. New research, however, has sugge
that mucositis is not just an epithelial process ibwolves all tke tissues of the mucosa,
evidenced by recent data involving morphologic ifigs, proinflammatory cytokines, plate
aggregation, endothelial and connective tissuerynjand tissue apoptodisApproximately one-
half of those individuals develop lea® of such severity as to require modificationhait cance
treatment and/or parenteral analgesia. Thaditions incidence is consistently higher am
patients undergoing conditioning therapy for bonarnow/peripheral blood progenitor c
transplaraition, continuous infusion therapy for breast aolbic cancer, and therapy for tumors
the head and neck associating concomitant chenagthemd radiotherapy. Among patients in
high-risk protocols, severe mucositis occurs wiffeguency in excess of 60%
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Therapy for oral mucositis is limited to pain meions and
treatment of secondary infection. In  particular,
recommendations have included treatment with tdpica
anesthetics such as xylocaine, benzocaine and remcai
treatment with solutions which coat the ulceratasions with

a polysaccharide gel and use of antiseptic solsitguch as
Chlorhexadine. While all these treatments do previdme
relief, none are directed to the actual healingraf mucositis,
which entails directly healing the mucosal epithelicells.

Glutamine is the most abundant free amino acidhan t
human body and its flux between tissues is grehgar that of
any other amino acifl It is essential for the growth of normal
and neoplastic cells and for the culture of manijsdgpes’.
Several studies have evaluated the benefit ofarphrenteral
glutamine supplementation in cancer patients ré&ogiv
chemotherapy and/or radiotherapy or after bone awarr
transplant, with conflicting results. Confirmingf@mer non-
randomized pilot stud$; the same research group published a
randomized, double blind, crossover trial in canpatients
receiving chemotherapy which showed that oral ghine
appears to be useful to increase the comfort eémigtat high
risk of mouth sores as a consequence of chemoth&rayiher
studies also show that oral glutamine decreaseseherity
and duration of oropharyngeal mucositis in patients
undergoing bone marrow transplantatifn However, there
are also reports in which glutamine fails to akkdei oral
mucositis in patients from bone marrow transplamts also in
patients in use of 5-fluorouracil (5-FU}' ' ** A recent
double blind, placebo- controlled trial, in headl axeck cancer
patients treated with chemoradiotherapy, demomstrahat
intravenous L-alanyl-L-glutamine reduced the numbgdr
patients with severe oral mucositis and that thosese of
alanylglutamine experienced less pain compared|dcepo
treated group”. Glutamine was classified as a non-essential
amino acid, but in more recent years it has beenvshthat
despite a large repository of glutamine, stores rmegome
depleted, particularly in the course of many caliabassaults
such as injury, infection, or chronic glucocortitdreatment
15 This appears especially important for susceptible
individuals, such as postoperative patients, veny birth
weight infants and individuals with cancét It has been
demonstrated that tumor-growth depletes the hashgline
stores, resulting in cachexid. Accordingly, patients with
head-and-neck cancer are naturally depleted ofugiime’®, a
condition that may be exacerbated by the effectgavfcer
treatment as suggested by data presented here.
demonstration that 5-FU induced glutamine depletiwampts
us to investigate the role of glutamine or alanytgmine
supplementation in the course of 5-FU induced bhatositis.
In view of this, we would expect glutamine suppl@tation to
have benefits in 5-Fluoro induced oral mucositigst€ine and
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other thiol compounds have been considered raté&rgnfor
glutathione biosynthesis, but it has been demaestréhat
glutamine becomes essential during metabolic steessstore
tissue glutathione levels which have become degplété’
Different factors may be taken into account to aiplthe
benefits of exogenous glutamine in hastening oratasa
healing. First, it has been demonstrated that gluta can
activate ornithine descarboxylase, a first and -liaiéing
enzyme in polyamine synthesis in a dose- and tiepeddent
manner, thereby enhancing DNA synthesis. In aduitio
glutamine can activate mitotic signaling pathwawysluding
mitogen-activated protein kinases and transcriptiactors,
leading to proliferative respons€s % Second, previous
studies have suggested that glutamine augmentsbfestses
and may be important in glutathione synthesis tleyeasing
the oxidative stres$***#2® Glutamine is a neutral, non-
essential amino acid. It is also the most abundariho acid,
comprising about 60% of the total free amino aciblp’’.
Glutamine contains two nitrogen moieties, and a$ sit may
also be one of the most versatile amino acid. Regul
supplementation of glutamine (0.57 gm/kg body weigtiay)
not only heals the injuries but also strengthemtisieosa Thus
it protects Gl tract from devastating effects o&eiotherapy
and radiotherapy and patients don't experience mastwell
as abdominal paiff. Swish and swallow with glutamine drink
will heal the injury and gives relief from the mbaytain. Oral
glutamine might significantly reduce the durationdaseverity
of oral mucositis during radiotherapy. It may skartthe
duration of > Grade 3 subjective mucositis. World Health
Organization (WHO) step analgesic medication andybo
weight change were compared between the two arnesnM
maximum grade of objective oral mucositis was Bsgere in
the glutamine arm (1.6 vs. 2.89 % In addition to this
apparent mucosal protective effect, glutamine wss shown
in an animal model to be a potential enhancer efradtherapy
%L However, despite these positive early findingssts of
glutamine in a phase Ill placebo-controlled trizsolving
patients receiving 5-FU failed to shown any pratect
benefits *2

Suspension of glutamine has been tried in diffeteals
with inconclusive results. Huang et al. have coteldi@ pilot
study in radiation-induced oral mucositis, and atgh
concluded that glutamine may significantly redudee t
duration and severity of oral mucositis. Howevee humber
of patients who received the active drug was onghte In
another study conducted by Jebb et al., which etatl5FU-
induced and folinic acid—induced mucositis in 28igds, it
was concluded that there is no effect of oral ghite
supplementation.

The failure of oral glutamine to produce clinicanefits
in these early trials was thought to be a result thod
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unmodified agent’'s poor solubility, limited cell tafe, and
overall chemical liability. A novel drug deliverystem was
developed to concentrate active glutamine nearefiithelial
cells in the at-risk oral mucosa. The vehicle fois tsystem
known as Aesgen 14 (AES-14) consist of ingredidesified
by the FDA as “generally regarded as safe”. Thedpcb is
used 2 to 3 times per day as a mouth rinse anddbaséen
vitro studies, is designed to increase delivery andchiogy
of active glutamine to target mucosa by 10-100.f8ldase Il
clinical trials using AES-14 now have been compmlete
involving 326 woman who developed WHO grade 2 to 4
mucositis in the first screening cycle of the 3npled cycle of
anthracycline- based chemotherapy. In this randedyiz
double blind, crossover trials, the incidence cddgr 2 to 4
mucositis in the first treatment cycle was 22 9% leith AES-
14 versus a placebo (p= .0261); analysis of thesoer data
indicated that this mucoprotective effect appeat@dcarry
over into subsequent treatment cycles The safaifil@was
comparable to that of a placebo

2. CONCLUSION

Several studies have evaluated the benefit of oral
parenteral glutamine supplementation in cancer eptHi
receiving chemotherapy and/or radiotherapy or afiene
marrow transplant, with. L-glutamine is consideyabdéduce
the duration and severity or oral mucosa duringothérapy
Many traditional treatments are ineffective. Thesiba
principles of it is to relieve pain, prevent dehgtittn provide
adequate nutrition and deal with any focus of itifecsuch as
stand the test of time approaches to the preventbn
mucositis.
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