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Abstract. Nutrition and immunology are interrelated. Several nutrients like arginine, glutamine, omega-3-fatty acids and
nucleotides enhance cellular immunity, modulate tumor cell metabolism and improve clinical outcome in stress situations.
Glutamine supplementation has been shown to decrease incidence of sepsis and to reduce length of hospital stay in bone
marrow transplant patients, low birth weight infants, surgical and multiple trauma patients. Studies with arginine have shown
a reduction in infectious complications and lower mortality, however a better understanding of the biology of arginine is needed.
Omega-3-fatty acid supplimentation as in fish oil stimulates the immune system. The beneficial effects of immunonutrition in
surgical patients has been demonstrated inseveral studies. It significantly reduces infectious complications and length of
hospital stay. In critically ill patients immunonutrition may decrease infectious complications but it is not associated with a
mortality advantage. Pediatric experience is limited, but the future is promising. [Indian J Pediatr 2002; 69 (5) : 417-419]
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The term “immunonutrition” has been coined to describe
diets that are specifically designed to enhance immune
function. In recent years, nutrition and immunology are
becoming interrelated disciplines and several nutrients
have been shown to influence immunologic and
inflammatory responses in humans. Whether these effects
translate into an improvement in clinical outcomes in
patients remain unclear. This paper briefly reviews the
current knowledge in this area.

Trauma, surgery and critical illness induce hormonal,
metabolic and inflammatory changes, that are commonly
referred to as the stress response.! The resulting metabolic
stress is characterized by glycolysis, lipolysis and
proteolysis, which may escalate to an hypercatabolic
response or “autocannabilism”. These changes lead to a
sequence of proinflammatory cascades leading to
insufficiency of both specific and nonspecific
immunocompetent cells and immunosuppression.*

Currently interest is focussed on the role of specific
dietary components that could influence and alter the
immune status of the body.? Most commonly used
immunonutrient mixture contain omega 3 - fatty acids
and the “conditionally essential” amino acids arginine,
glutamine, cysteine and taurine. These compounds
enhance cellular immunity, modulate tumour cell
metabolism and cytokine production, augment
lymphocyte and macrophage proliferation, improve
wound healing and decrease nitrogen loss
postoperatively.?

For many years, the best route for nutritional support
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was not clear and it is only in the past decade that there
has been general aggrement that enteral feeding is the
method of choice.’ Intestinal ischemia and a
corresponding impaired gut barrier function is thought to
have a high impact on the development of multiple organ
failure after severe trauma or critical illness. Under
normal conditions the intestinal wall is a sufficient barrier
against bacteria and their products. Gut ischemia is
followed by mucosal lesions and the intestinal
permeability is increased. Translocating bacteria and
bacterial products (endotoxin, peptidoglycan) can lead to
a local and/or systemic immuninflammatory response,
which is held responsible for the development of multiple
organ failure.® Early enteral nutrition decreases
development of multiple organ failure.®

Glutamine

Glutamine serves as a fuel for gut enterocytes and is
essential for cells involved in mediation of the immune
response (lymphocytes, macrophages and neutrophils). It
has been shown to decrease negative nitrogen balance,
maintain muscle mass and gut integrity after major
surgery’ and in very low birth weight babies.® Glutamine
enriched total parenteral nutrition (TPN) has been shown
to improve net nitrogen balance, reduce third space fluid
accumulation and shorten the length of hospital stay in
bone marrow transplant patients.®? During stress
situations plasma and muscle glutamine stores are rapidly
depleted because this is preferentially shunted as a fuel
source towards visceral organs thus contributing to the
immunosuppression observed in critically ill patients."
A randomized, double blind study conducted by
Griffiths and colleagues,’ comparing glutamine
supplemented total parenteral nutrition enteral nutrition
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with isonitrogenous isocaloric controls in critically ill
intensive care patients, showed better survival and
reduced hospital costs in the former. In another well
controlled study in trauma patients. Significant
reductions in length of hospital stay, intraabdominal
abscesses, infection rates and duration of antibiotic use
were observed.”?

Arginine

Arginine has a great potential as an immunomodulator
and may prove useful in catabolic conditions such as
severe sepsis and postoperative stress.!?* There is a body
of evidence suggesting that supplemented arginine
upregulates immune function and enhances wound
healing.”*'* Arginine stimulates the secretion of several
hormones including the anabolic hormone insulin and
prolactin and growth hormone. It may also be involved in
local regulation of tissue blood flow as it is a precursor of
nitric oxide.’ Heylind ef 4]’ analyzed 22 randomized
trials and found that studies using commercial formulas
with high arginine content were associated with a
significant reduction in infectious complications and a
trend towards a lower mortality rate compared with other
immune enhancing diets. Though the results from these
studies in critically ill patients are far from definitive, they
are promising that this mode of therapy may be of some
advantage. A better understanding of the in vivo biology
of arginine and its metabolism is necessary to truly define
a benefit from arginine supplementation.'#%

Taurine

Taurine has intestinal protective effects along with
glutamine and arginine during periods of stress. It has a
key role in membrane stabilization, antioxidation, calcium
homeostasis, apoptosis and osmoregulations.? The
precise role remains to be defined.

Lipids and Immune Function

In several studies, medium chain triglycerides containing
TPN has been demonstrated to decrease the production of
tumour necrosis factor by stimulating monocytes
compared to long chain triglycerides.? The
polyunsaturated fatty acids are precursors of
prostaglandins, leukotrienes and thromboxanes. An
increase in the omega — 3 fatty acid composition of the
diet relative to its omega-6 content (as in fish oil) would
be predicted to yield more of the 3 series prostaglandins
than the 2 series (since these are derived from omega - 6
fatty acids). As PGE 3 is a less potent inhibitor of the
immune system than PGE2, omega 3-supplementation
would be expected to stimulate the immune system.2?
Most commercially prepared parenteral and enteral
nutrition formulas contain omega-6 fatty acids as the
primary source of lipid. For this reason omega-3 fatty
acids are being included as nutritional supplements for
immunocompromised patients. %
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Nucleotides

Dietary nucleotides are essential for cell mediated
immunity and T lymphocyte function. In humans,
nucleotide administration in the form of polyadenylic,
polyuridylic acid as a therapeutic adjuvant has been
shown to enhance natural killer cell cytotoxicity as well as
disease free duration in the cancer patients undergoing
surgery. 2%

Is Immunonutrition Beneficial?

The beneficial effects of early postoperative enteral
immunonutrition on the immune system of patients after
surgery have been demonstrated in several studies.
Senkel et al? compared the efficacy of preoperative
administration of oral immunonutrition with an
isoenergetic control diet. In the immunonutrition group
infectious complications and length of stay were
significantly reduced. Thus despite higher product cost,
immunonutrition appears cost effective due to substantial
saving of resources used to treat postoperative
complications.”

The effect of immunonutrition in critically ill patients
may be systematically different from the treatment effect
in elective surgical patients and recent clinical trials have
shown conflicting and controversial results.? Atkinson et
al” compared an immune enhancing . formula with a
standard formula in 398 critically ill patients. Patients who
achieved early enteral immunonutrition had a significant
reduction in their requirement for mechanical ventilation
and associated reduction in length of hospital stay.
However, patients receiving immunonutrition also
tended to have an increased mortality rate and to die
earlier. The study conducted by Bower et al®
demonstrated that immunonutrition group had shorter
length of hospital stay, but significant high mortality. In
septic patients mortality was three times higher in
immunonutrition group. It may be that excess mortality
associated with immunonutrition is only observed in
patients with sepsis.

The above results contrast with the recently completed
multicenter study by Galbin and colleagues,® which
demonstrated significantly lower ICU mortality in the
immunonutrition group. But these benefits were
observed in least sick patients (APACHE 1I<15), whereas
there was no effect on mortality in sicker patients.
Heyland et al'’* reviewed a total of 326 titles, abstracts
and articles and concluded that immunonutrition may
decrease infectious complication rates, but it is not
associated with an overall mortality advantage in the
critically ill.

CONCLUSION
The interrelationship between nutrition and laboratory
parameters of immunity may have considerable practical

applications. It is now clear that dietary composition can
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profoundly affect immune function, cell division and
interactions, the response to pharmacological agents and
other biological processes. The number of large
randomized placebo controtled trials is fairly limited,
(with no experience in pediatric patients and observed
effects are relatively small). Further research needs to
define the wunderlying mechanism by which
immunonutrition may be helpful and to identify which
products and which patients are associated with clinical
benefits. Metabolic modulation of immunity by specific
nutrients may now hold promise of improving clinical
outcome.
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