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Effects of parenterally infused specific amino acids on nutrient
metabolism and immune response in septic rats
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(1)Effects of parenteral infusion with arginine on plasma amino

acid profiles and inflammatory mediators in septic rats

This study was designed to investigate the effect of preinfusion with total parenteral
nutrition (TPN) supplemented with arginine (Arg) or glycine (Gly) on plasma amino



acid pattern and inflammatory-related cytokines in septic rats. Fifty-six rats, with
internal jugular catheters, were divided into 2 groups. The two groups received
isonitrogenous isocaloric TPN supplemented with 270mg of nitrogen per kilogram per
day as either Arg or Gly. TPN provide 270kcal/kg body weight and the kcal/nitrogen
ratio in TPN solution is 143:1. TPN was maintained for 5 or 6 days. On day 5, sepsis
was induced by cecal ligation and puncture (CLP). After CLP for 2, 4, 6, and 24h, rats
were sacrificed, respectively, to investigate the metabolic changes in septic stage
between the Arg and Gly groups. The results demonstrated that CLP resulted in a
negative nitrogen balance, but there were no difference in nitrogen balance between
the two septic groups. Plasma amino acid profiles demonstrated that Arg levels were
significantly higher in the Arg groups than the Gly groups. Compared with early
septic stage, plasma concentrations of branch chain amino acid (BCAA) were reduced,
whereas alanine level were increased in late septic stage, regardless the animals were
supplemented with Arg or Gly. No significant difference in plasma BCAA levels
between the two septic groups were seen at various time points, except that plasma
valine levels were significantly higher in the Gly group than in the Arg group at 2 h
after CLP. However, plasma concentrations of alanine were significantly higher in the
Arg group than in the Gly group. Since BCAA released from muscle protein in the
catabolic stage, and rapidly converted to alanine to offer energy substrate for the body,
the higher alanine level in the Arg group may indicate that the catabolic reaction of
septic rats preinfused with Arg is more obvious than those preinfused with Gly.
Plasma interleukin (IL)-1b levels were undetectable. No difference in plasma
concentrations of 1L-6 as well as tumor necrosis factor-a were observed between the
Arg and Gly groups at various time points. However, IL-1b and tumor necrosis
factor-a concentration in peritoneal lavage fluid at 6 h after CLP in the Gly group
were significantly higher than the Arg group. T-lymphocyte population in blood
revealed that CD4+/CD8+ ratio was significantly higher in the Arg group than the Gly
group at 24 h after CLP. These results suggest that compared with Gly infused groups,
Arg infusion resulted in a lower inflammatory-related cytokines in early septic stage
in the location of the injurious stimulus, and CD4+/CD8+ ratio was enhanced after
CLP for 24 h. However, TPN with Arg demonstrated no beneficial effect in
preventing tissue protein breakdown.

(2)Effects of parenteral infusion with glutamine on plasma

amino acid profiles and inflammatory mediators in septic rats

The effects of total parenteral nutrition (TPN) enriched with glutamine on plasma
amino acid profiles and immune response were evaluated in septic rats. Sixty male
Wistar rats weighing 200-250 g were used and were divided into two experimental
groups. The all rats in the experimental groups received TPN solution at an energy



level of 270 kcal/kg BW. The TPN solutions were isonitrogenous and identical in
nutrients composition except for the differences in amino acid content. One
experimental group received 2% glutamine (GLN), whereas the other group received
glycine (Gly) instead. TPN was maintained for 5 or 6 days according to the sacrificed
schedule of the rats. On day 5, sepsis was induced by cecal ligation and puncture
(CLP). After CLP for 2, 4, 6, and 24 h, rats were sacrificed, respectively, to
investigate the metabolic changes in different septic stage between the GLN and Gly
groups. The results demonstrated that plasma GLN levels in GLN group was
significantly higher than in Gly group at various time points. Plasma valine levels in
Gly group was significantly higher at 2, 4, 6h after CLP, and isoleucine were higher at
2, and 6h after CLP than in GLN group. Plasma alanine levels were increase in
accordance with the time after CLP in Gly group, and the alanine levels were
significantly higher in Gly group than in GLN group at 4 and 24h after CLP. Since
branch-chain amino acids (BCAAs) were released in catabolic condition and may
consequently converted to alanine to offer energy substrate for other organs. The
higher plasma BCAA and alanine level observed in Gly group may indicate that a
greater extent of catabolic reaction was happened in septic rats preinfused with Gly
than in GLN group.

Sepsis resulted in a negative nitrogen balance in both groups, however, the nitrogen
loss was attenuated when GLN was administered. Plasma non-esterified fatty acid and
triglyceride concentrations were significantly higher in Gly group than in GLN group
at 6 h after CLP. The results in T lymphocyte population revealed that CD4/CD8 ratio
had a tendency to be higher in the GLN group than in the Gly group, but statistically
significant difference was only observed between the Arg and Gly groups at 4h after
CLP. Interleukin (IL)-6 concentration in peritoneal lavage fluid (PLF) were
significantly higher, whereas IL-1b was lower in 24 h after CLP than other time points,
regardless the rats were preinfused with GLN or Gly. There were no significant
difference in IL-1, IL-6, tumor necrosis factor-a concentration in PLF at various time
points between Gly and GLN groups. Nitric oxide (NO) levels in PLF in Gly group
were higher than in GLN group at 4 h after CLP. These results suggest that compared
with Gly groups, TPN with GLN inhibited NO secretion, however, GLN had no effect
on cytokine secretion in PLF.

In summary, the present study demonstrated that compared with Gly, TPN with GLN
supplementation ameliorated the catabolic reaction of muscle protein, and negative
nitrogen reaction was improved. In addition, GLN supplementation enhanced
cell-mediated immune response in the early stage of sepsis, however, GLN had no
effect on cytokine secretion in the location of injurious stimulus.



