SURGICAL METABOLISM AND NUTRITION
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Immunonutrients can modulate the immune system after infection, surgery, and trauma. They can modulate inflammation
and oxidative stress and help to maintain immune function, thus having beneficial effects on the body when used
properly. This article reviews immunosupportive macronutrients, such as glutamine, arginine, and «-3 fatty acids. (SMN
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Fig. 1. The roles of immunonutrition.
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Table 1. Possible immunonutrients and action mechanisms

Glutamine Nutrient for immune cells (T-cells)

Improve gut barrier function (major fuel of the enterocytes)

Precursor of glutathione (most important endogenous radical scavenger)
Arginine Precursor for nitric oxide (blood flow mediator)

Involved in nucleotide synthesis and ATP generation

Enhances T lymphocyte numbers and function (proliferation)

Stimulates growth hormone production

Nucleotides Precursors of RNA and DNA
Improve T lymphocytes functions, antibody responses
-3 fatty acids Produce anti-inflammatory eicosanoides and cytokines

Produce anti-inflammatory resolving
Reverse immunosuppression

Antioxidant vitamins Maintain antioxidant defence
Prevent oxidative stress and lipid peroxidation
Trace elements Major component of the antioxidant enzymes (Zinc, cooper, selenium)
Maintain antioxidant defence
Branched-chain amino acids Precursor of glutamine
Improve immune function
N-acetyl cysteine Glutathione synthesis - enhance T lymphocytes, cell mediated immune function

Table 2. Possible effects of glutamine
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Fig. 2. Action mechanisms of w-3 fatty acids. DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; COX = cyclooxygenase; LOX = lipooxygenase;

PG = prostaglandin; TX = thromboxane; LT = leukotriens.



24 l Surgical Metabolism and Nutrition Vol. 1 No. 1, 2010

Table 3. Comparison of current guidelines about immuno-supportive elements

Canadian ESPEN SCCM/ASPEN
Arginine Do not use in critical ill pts Enteral Enteral
Major Gl surgery Major Gl surgery
Sever trauma Trauma/sepsis
Mild sepsis A%
Glutamine Enteral Enteral Enteral (EN)
Burn/truama Burn/trauma Burn/trauma
Parenteral Parenteral Parenteral
Critically ill pts with PN Critically ill pts with PN Critically ill pts with PN
-3 fatty acids ARDS pts Enteral Enteral (EN)

Nucleotides

Enteral

ARDS/ALI
Caution in severe sepsis

Gl surgery/trauma
Mild sepsis/ARDS

Parenteral

Critically ill pts with PN

Enteral

Major Gl surgery Major Gl surgery
Sever trauma Trauma/sepsis
Mild sepsis \Y%

ESPEN = European Society of Parenteral and Enteral Nutriton; SCCM = Society of Critical Care Medicine; ASPEN = American Society of Parenteral
and Enteral Nutrition; GI = gastrointestinal; MV = mechanical ventilation; pts = patients; PN = parenteral nutrition; ARDS = acute respiratory distress

syndrome; ALl = acute lung injury.

>
=}

o

o,
D

(@}

=
([N
Y
i
]
ok
rst
o,
o
of
0%
o
fin)

OAS & =
St s B

*ARER re B8R, A5 WES(APACHE 11<15),
A

oV B, FHEERAF B 03 AR AL E

[}
Folof 3t &, g & B FEANAE BAREo| Bt
of IR AE Holx| Rt Atk
x

@© A% AAell EPASF DHAS H7Fst 4% 2}
Hhgol £ A9E Holuf, A Aol FH3 AW AA|
SEANA AL Y & ok

@ FEApol|A A FoFo] A-gFo] Hebd, ofm|ieAt A|A|
= L-2REoeR 0.2~0.4 g/kg/day (0.3~0.6 g/kg/day,
alanyl-glutamine dipeptide)& Egslo{oF it

© 9t SR At MG A= w-3 APikS E

L glofok det.

Z4 E

23 ol MAX| UGl thet BAlo] Ho WA thopet
AFS] AHT Aol S5 Gort, FFolE A4
ol o4 A9t Holelzt Wtk Aefolct. o AU B
FFEE 479 WAGPLEL obHE A7 Fo gonz,

QA A& A Z7te] e A9l tit 447 el

REFERENCES

1. Adib-Conquy M, Cavaillon JM. Compensatory anti-inflammatory
response syndrome. Thromb Haemost 2009;101:36-47.

2. Bone RC, Grodzin CJ, Balk RA. Sepsis: a new hypothesis for
pathogenesis of the disease process. Chest 1997;112:235-43.

3. Calder PC. Immunonutrition in surgical and critically ill
patients. Br ) Nutr 2007;98(Suppl 1):S133-9.

4. Cerantola Y, Htbner M, Grass F, Demartines N, Schifer M.
Immunonutrition in gastrointestinal surgery. Br ) Surg 2011;
98:37-48.

5. Marik PE, Zaloga GP. Immunonutrition in critically ill patients:
a systematic review and analysis of the literature. Intensive
Care Med 2008;34:1980-90.

6. Mizock BA. Immunonutrition and critical illness: an update.
Nutrition 2010;26:701-7.

7. Xu J, Yunshi Z, Li R. Immunonutrition in surgical patients. Curr
Drug Targets 2009;10:771-7.

8. Novak F, Heyland DK, Avenell A, Drover JW, Su X. Glutamine
supplementation in serious illness: a systematic review of the
evidence. Crit Care Med 2002;30:2022-9.

9. Avenell A. Glutamine in critical care: current evidence from
systematic reviews. Proc Nutr Soc 2006;65:236-41.

10. Suchner U, Heyland DK, Peter K. Immune-modulatory actions
of arginine in the critically ill. Br J Nutr 2002;87(Suppl 1):
S121-32.

11. Zhou M, Martindale RG. Arginine in the critical care setting. J
Nutr 2007;137(6 Suppl 2):S1687-92.

12. Jones NE, Heyland DK. Pharmaconutrition: a new emerging
paradigm. Curr Opin Gastroenterol 2008;24:215-22.

13. Mayer K, Seeger W. Fish oil in critical illness. Curr Opin Clin
Nutr Metab Care 2008;11:121-7.

14, Braga M, Ljungqvist O, Soeters P, Fearon K, Weimann A,
Bozzetti F, et al. ESPEN Guidelines on Parenteral Nutrition:
surgery. Clin Nutr 2009;28:378-86.

15. Heyland DK, Dhaliwal R, Drover JW, Gramlich L, Dodek P;
Canadian Critical Care Clinical Practice Guidelines Committee.
Canadian clinical practice guidelines for nutrition support in



mechanically ventilated, critically ill
Parenter Enteral Nutr 2003;27:355-73.

adult patients. JPEN )

. Kreymann KG, Berger MM, Deutz NE, Hiesmayr M, Jolliet P,

Kazandjiev G, et al. ESPEN guidelines on enteral nutrition: in-
tensive care. Clin Nutr 2006;25:210-23.

. McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts

P, Taylor B, et al. Guidelines for the provision and assessment
of nutrition support therapy in the adult critically Ill patient:
society of critical care medicine (SCCM) and American Society

olxHiZ: Fey X|

rie
of
oQ
B>
-
N
(&)

for Parenteral and Enteral Nutrition (A.S.P.E.N.).

Parenter Enteral Nutr 2009;33:277-316.

JPEN )

. Singer P, Berger MM, Van den Berghe G, Biolo G, Calder P,

Forbes A, et al. ESPEN guidelines on parenteral nutrition: in-
tensive care. Clin Nutr 2009;28:387-400.

. Weimann A, Braga M, Harsanyi L, Laviano A, Ljungqvist O,

Soeters P, et al. ESPEN guidelines on enteral nutrition: sur-
gery including organ transplantation. Clin Nutr 2006;25:
224-44,



