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Abstract
AIM: To investigate the effects of immune-enhancing nu-
trients such as glutamine, arginine and ω-3-fatty acid on
the plasma endotoxin, plasma sCD14, plasma endotoxin
inactivation capacity and clinical prognosis of patients re-
ceived gastrointestinal operations.

METHODS: Forty patients received gastrointestinal opera-
tions were randomly divided into two groups (20 for each).
One group received standard enteral nutrition and the other
was fed the standard formulation supplemented with
glutamine, arginine and ω-3-fatty acid. One day after the
operation, the patients were administered with the above
nutrients that contained equal energy and equal amount of
nitrogen for 7 days. Blood samples were collected 1 day
before the operation and 1, 4 and 7 days after the opera-
tion for the detection of plasma endotoxin level and endot-

oxin inactivation capacity (EIC). The infection-associated
complications and the prognosis were also evaluated.

RESULTS: There were no significant differences between
the two groups in plasma endotoxin levels and the infec-
tion-associated complications. After the operation, a rapid
reduction in plasma endotoxin inactivation capacity was
observed in both groups, but a significant restoration the
plasma endotoxin inactivation capacity was observed 4
days after the operation in the study group (0.12 0.02
kEU/L and 0.078 0.022 kEU/L for the control and study
group, respectively, P<0.01). Shortened hospital stay was
observed in the study group (11.7 2.0 and 10.6 1.2
days in the control study group, respectively, P<0.05).

CONCLUSION: Perioperative parenteral nutrition supple-
mented with immune-enhancing nutrients can ameliorate
the postoperative immunodepression, but it has no sig-
nificant effect on endotoxemia.

Key Words:Key Words:Key Words:Key Words:Key Words: Gastrointestinal operation; Immune-enhanc-

ing nutrients; Endotoxin; Endotoxin inactivation; Prognosis

Yao GX, Xue XB, Lu XP, Wang JM, Wang X, Yu YH, Zhu F, Jiang L,
Shen M, Ding ZQ, Qin RR, Zou SQ, Qian JQ. Effects of postopera-
tive enteral immune-enhancing nutrients on plasma endotoxin level,
plasma endotoxin inactivation capacity and clinical prognosis. Shijie
Huaren Xiaohua Zazhi  2005;13(16):1992-1995

ω



http://www.wjgnet.com/1009-3079/13/1992.asp

ω

µ

χ

                                  1993



γ
ω

1 Wilmore DW, Smith RJ, O’Dwyer ST, Jacobs DO, Ziegler TR,
Wang XD. The gut: A central organ after surgical stress. Sur-
gery  1988;104:917-923

2 Angele MK, Faist E. Clinical review: immunodepression in the
surgical patient and increased susceptibility to infection. Crit
Care  2002;6:298-305

3 Van Amersfoort ES, Van Berkel TJ, Kuiper J. Receptors,
mediators, and mechanisms involved in bacterial sepsis and
septic shock. Clin Microbiol Rev  2003;16:379–414

4 Warren HS, Novitsky TJ, Ketchum PA, Roslansky PF, Kania
S, Siber GR. Neutralization of bacterial lipopolysaccharides
by human plasma. J Clin  Microbiol  1985;22:590-595

5 Berger D, Schleich S, Seidelmann M, Beger HG. Correlation

±

1994                ISSN 1009-3079 CN 14-1260/R



between endotoxin-neutralizing capacity of human plasma
as tested by the limulus-amebocyte-lysate-test and plasma
protein levels. FEBS Lett  1990;277:33-36

6 Buttenschoen K, Buttenschoen DC, Berger D, Vasilescu C,
Schafheutle S, Goeltenboth B, Seidelmann M, Beger HG.
Endotoxemia and acute-phase proteins in major abdominal
surgery. Am J Surg  2001;181:36-43

7 Hiki N, Berger D, Mimura Y, Frick J, Dentener MA, Buurman
WA, Seidelmann M, Kaminishi M, Beger HG. Release of en-
dotoxin-binding proteins during major elective surgery: role
of soluble CD14 in phagocytic activation. World J Surg  2000;
24:499-506

8 Yao GX, Xue XB, Jiang ZM, Yang NF, Wilmore DW. Effects of
perioperative parenteral glutamine-dipeptide supplementation
on plasma endotoxin level, plasma endotoxin inactivation ca-
pacity and clinical outcome. Clin Nutr  2005;24:510-515

9 Cohen J, McConnell JS. Observation on the measurement and
evaluation of endotoxemia by a quantitative limulus lysate
microassay. J Infect Dis  1984;150:916-924

10 Muckart D, Bhagwanjee S. American college of chest physi-
cians/society of critical care medicine consensus conference
definitions of the systemic inflammatory response syndrome
and allied disorders in relation to ciritically injured patients.

Crit Care Med  1997;25:1789-1795
11 Senkal M, Haaker R, Deska T, Hummel T, Steinfort C,

Zumtobel V, Alteheld B, Stehle P. Early enteral gut feeding
with conditionally indispensable pharmaconutrients is meta-
bolically safe and is well tolerated in postoperative cancer
patients-a pilot study. Clin Nutr  2004;23:1193-1198

12 Kitchens RL, Thompson PA. Impact of sepsis-induced changes
in plasma on LPS interactions with monocytes and plasma
lipoproteins: roles of soluble CD14, LBP, and acute phase
lipoproteins. J Endotoxin Res  2003;9:113-118

13 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;30:2022-2029

14 Sato N, Moore FA, Smith MA, Zou L, Moore-Olufemi S,
Schultz SG, Kozar RA. Immune-enhancing enteral nutrients
differentially modulate the early proinflammatory transcrip-
tion factors mediating gut ischemia/reperfusion. J Trauma
2005;58:455-461

15 Senkal M, Haaker R, Linseisen J, Wolfram G, Homann HH,
Stehle P. Preoperative oral supplementation with long-chain
{omega}-3 Fatty acids beneficially alters phospholipid Fatty
Acid patterns in liver, gut mucosa, and tumor tissue. J Parenter
Enteral Nutr  2005;29:236-240

                                  1995

• •

 


