Arginine on Humoral Immunity in Burns

tured supernatant, determining whether NO derived
from Arg plays a role in modulating cytokine produc-
tion or augments the function of macrophages requires
further investigation.

The specific antibody against PEIF did not differ
and there were no differences in the percentages of
CD4 or CD8 T cells or the CD4/CD8 T cell ratio be-
tween the 2 groups. This finding suggests that the
humoral and T cell populations were not enhanced by
Arg supplementation. A previous study carried out by
our laboratory showed that antioxidant enzyme activi-
ties and lipid peroxides in tissues tended to be lower in
the Arg group than in the control group after a burn'?
Since a burn injury is a trauma with high oxidative
stress,”” it is possible that the reported beneficial ef-
fects of Arg supplementation on burn injury is due to
its attenuation of oxidative stress instead of the medi-
ating of humoral immunity and the T cell response.

In conclusion, Arg supplementation demonstrated
no appreciable benefit in the production of a specific
antibody against P. aeruginosa nor in plasma NO con-
centration in vaccinated burned rats. Because the ma-
jor defense mechanism against bacterial infection is
the production of specific antibodies which may neu-
tralize bacteria toxins and opsonize the bacteria for
phagocytosis,'® the above results may explain why
Arg supplementation did not improve the survival rate
of vaccinated bumed rats complicated with P.
aeruginosa infection. Determining Arg supplemen-
tation has favorable effects on reducing in vivo
proinflammatory cytokine secretion or the leukocyte
oxidative burst requires further investigation.

ACKNOWLEDGEMENTS

This study was supported by research grant NSC
89-2320-B-038-049 from the National Science Coun-
cil, R.O.C.

REFERENCES

1. Evoy D, Lieberman MD, Fahey TJ III, Daly JM.
Immunonutrition: the role of arginine. Nutrition 1998;

14:611-7.

2. Beaumier L, CastilloL, Yu YM, Ajami AM, Young VR.
Arginine: new and exciting developments for an “old”
amino acid. Biomed. Environ. Sci. 1996;9:296-315.

3. Albina JE, Mills CD, Barbul A, Thirkill CE, Henry WL,
Mastrofrancesco B, Caldwell MD. Arginine metabo-
lism in wounds. Am. J. Physiol. 1988;254:E459-67.

4. Giugliano D, Marfella R, Ritacampora G, Coppola L,
Cozzolino D, D’Onofrio F. The vascular effects of
L-arginine in humans: the role of endogenous insulin. J.
Clin. Invest. 1997;99:1997-2014.

5. Ochoa JB, Strange J, Kearney P, Gellin G, Endean E,
Fitzpatrick E. Effects of L-arginine on the proliferation
of T lymphocyte subpopulations. J. Parenter. Enter.
Nutr. 2001;25:23-9.

6. Barbul A, Wasserkrug HL, Seifter E. Immunostimu-
latory effects of arginine in normal and injured rats. J.
Surg. Res. 1980;29:228-32. ;

7. Moncada S, Palmer RM, Higgs EA. Nitric oxide: physi-
ology, pathophysiology and pharmacology. Pharmacol.
Rev. 1991;43:109-42.

8. De-Souza DA, Greene LJ. Pharmacological nutrition af-
ter burn injury. J. Nutr. 1998;128:797-803.

9. Alexander JW, Gottschlich MM. Nutritional immu-
nomodulation in burn patients. Crit. Care Med. 1990;18
(2 Suppl):S149-S153.

10. Horton JW, White J, Maass D, Sanders B. Arginine in
burn injury improves cardiac performance and prevents
bacterial translocation. J. Appl. Physiol. 1998;84:695-
702.

11. Saffle JR, Wiebke G, Jennings K, Morris SE, Barton
RG. Randomized trial of immune-enhancing enteral nu-
trition in burn patients. J. Trauma Injury Infect. Crit.
Care. 1997,42:793-800.

12. Cui XL, Iwasa M, Iwasa Y, Ohmori Y, Yamamoto A,
Maeda H, Kume M, Ogoshi S, Yokoyama A, Sugawara
T, Funada T. Effects of dietary arginine supplemen-
tation on protein turnover and tissue protein synthesis in
scald-burned rats. Nutrition 1999;15:563-9.

13. Tsai HJ, Shang HF, Yeh CL, Yeh SL. Effects of arginine
supplementation on antioxidant enzyme activity and
macrophage response in burned mice. Burns 2002;28:
258-63.

14.Yu YM, Young VR, Castillo L, Chapman TE,
Tompkins RG, Ryan CM, Burke, J.F. Plasma arginine

131



