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Is Glutamine Effective in Enhancing Host Immune Response to Tumors?1
V. Suzanne Klimberg2
Department of Surgery, University of Arkansas, Fayetteville, AR
EXPANDED ABSTRACT
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ketamine was administered to suppress NK cell activity, both
the activated splenic NK cell activity and the decreased tumor
growth observed in the GLN-treated group were reversed,
suggesting that oral GLN supplementation may decrease tumor growth by enhancing NK cell activity through support of
host GLN and GSH stores. Further timing studies in a 7,12dimethylbenz[a]anthracene (DMBA) model (known to depress NK cell activity) demonstrated that most of the effect of
oral GLN on NK cell levels is late after tumor development.
Our long-term goal is to elucidate the molecular mechanisms
of GLN-induced inhibition of tumorigenesis.
Supplemental oral GLN may prevent tumor growth
through activation of redox-dependent signaling. This hypothesis is based on the observations that 1) oral GLN prevents tumor growth in implantable, as well as DMBA-induced
breast and squamous-cell cancer models; 2) oral GLN supplementation inhibits the production of natural anti-oxidant
GSH in tumors while enhancing it in normal tissues; 3) oral
GLN activates p53 signaling and inhibits PI3K/Akt signaling
in a DMBA-breast cancer model.
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Glutamine (GLN)3 is a nonessential amino acid, which
becomes “conditionally essential” during periods of catabolic
stress, when its use exceeds its production. Clinical studies
proved the beneficial effects of GLN supplementation in a
number of catabolic conditions, including cancer. Previously
we have established that supplemental oral GLN reduced
tumor growth in experimental breast cancer.
GLN is also a primary fuel for rapidly dividing cells. It has
been shown that GLN is necessary for the in vitro growth and
function of T lymphocytes and natural killer (NK) cells. NK
cells, by virtue of their spontaneous cytolytic activity against
tumor cells, have been shown to be important in control of
both induction and progression of cancer. In tumor-bearing
rats, tumor cells have been shown to act as GLN traps, leading
to a net deficit in available GLN and glutathione (GSH). This
condition decreases the GLN available to fuel the growth and
function of T lymphocytes and NK cells. In in vitro NK cell
assays, GSH can substitute for GLN, suggesting that GLN
works by increasing intracellular GSH levels. In implantable
sarcoma and breast carcinoma rat models, we have demonstrated that daily oral administration of GLN results in a 40%
decrease in tumor growth compared with isonitrogenous-fed
controls. This decreased tumor growth was associated with a
significant increase in arterial GSH levels and a 2- to 3-fold
increase in splenic NK cell activity in these animals. When
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