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Effects of parenterally infused n-3 fatty acid on cellular immunity in rats with gastrectomy
Ya-May Hu, Hau Lee, Yu-Chen Hou, Wan-Chun Chiu, Sung-Ling Yeh

School of Nutrition and Health Sciences, Taipei Medical University

This study investigated the effect of n-3 fatty acid (FA)-containing parenteral nutrition on
lymphocyte distribution and macrophage phagocytic activity in rats undergoing gastrectomy.
Normal rats with internal jugular catheters were assigned to one control and 2 experimental
groups and received total parenteral nutrition (TPN). At the same time, total gastrectomy
was performed in the experimental groups, while the control group underwent a sham
operation. The TPN solutions were isonitrogenous and identical in nutrient compositions
except for differences in fat emulsion. The control and one experimental group received
soybean oil emulsion (SO), and the other experimental group received 50% soybean oil
emulsion and 50% fish oil emulsion (FO). TPN was maintained for 2 or 4 days of the group
according to the sacrifice schedule of the rats. Half of the rats in the respective group were
sacrificed 1 or 3 d after surgery or sham operation to examine their immune response. The
results showed that The FO group had higher CD4+ proportion and CD4+/CD8+ ratio than
those of the SO and control groups postoperatively. The phagocytic activity of peritoneal
macrophages was higher in the FO group than in the control group, whereas no difference was
found between SO and the control groups 3 d after surgery. Monocyte chemotactic protein
(MCP)-1 levels in peritoneal lavage fluid were lower in the FO group than in the SO group on
postoperative d 3. The intra-lymphocyte interferon (IFN)-y distribution increased in both
groups after gastrectomy. Lymphocyte IFN-y expression in the FO group was higher than
those of the SO group on postoperative d 3. These results suggest that parenterally infused
fish oil enhances phagocytic activity and reduces the production of MCP-1 at the site of injury.
Also, n-3 FA supplementation promotes lymphocyte Thl cytokine production and enhances

cellular immunity in rats with total gastrectomy.
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Effects of dietary arginine supplementation on cellular adhesion molecule expression and

myeloperoxidase activity in septic mice
Chiu Li Yeh', Sung-Ling Yeh?

'Graduate Institute of Pharmacy, “Institute of Nutrition and Health Sciences, Taipei Medical

University

This study investigated dietary arginine (Arg) supplementation before sepsis induction on
cellular adhesion molecule expressions (integrins including CD11a/CD18 and CD11b/CD18)
on neutrophil and organ myeloperoxidase activity in septic mice. Male ICR mice were
divided into control and Arg groups. Control group received semipurified diet and Arg group
had part of the casein replaced with 2% of total calorie as Arg. The diets were
isonitrogenous and identical in nutrient composition except for the difference in amino acid
content. After 3 weeks, sepsis was induced by cecal ligation and puncture (CLP), and mice
were sacrificed 0 ~ 6 ~ 12 and 24 h respectively after CLP. The results showed that integrin
expressions on neutrophil were significantly higher in Arg group than those in control group
at 6, 12 and 24 h after CLP. The Arg group had significantly higher plasma soluble ICAM-1
levels than the control group at 6 and 12 h after CLP. Compared with the control group,
MPO activity of liver, intestine, kidney and lung in Arg group were significantly higher at 24
h. The enzyme activity in kidney was also higher in the Arg group than that of the control
group at 12 h after CLP. This finding may indicate that Arg administration aggreviate the

inflammatory response in sepsis under the present experimental condition.
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Dietary glutamine supplementation modulates Th1/Th2 cytokine and interleukin-6 expression

in septic mice
Chiu Li Yeh', Sung-Ling Yeh?

'Graduate Institute of Pharmacy, “Institute of Nutrition and Health Sciences, Taipei Medical

University

This study evaluated the influence of Gln enrich-diet on interleukin (IL)-6 expression in
organs and Th1/Th2 type cytokine expression within lymphocytes in septic mice. Male ICR
mice were assigned to normal (NC) group, Control group and Gln group. NC group provide
normal chow diet, the Control group fed a semi-purified diet and the Gln group supplied GIn
enrich-diet with part of casein replaced by Gln. After feeding mice the respective diets for 3
weeks, sepsis was induced by cecal ligation and puncture (CLP) except NC group. Mice were
sacrificed 0, 6, 12 and 24h after CLP and organs were harvested immediately for further
analysis. The results showed that IL-6 levels in liver homogenate were decreased in
accordance with the progress of sepsis in both groups. However, Gln group had higher IL-6
levels than the control group at various time points and had no difference from the NC group
24 h after CLP. IL-6 levels in lung, kidney and intestine were increased after CLP in both
groups. Compared with the control group, Gln group had lower IL-6 concentrations 6h after
CLP in the 3 organs, and 12h and 24h after CLP in lung and kidney. Intra-lymphocytes
interferon (IFN)-y expression was decreased whereas IL-4 was increased in both groups
during sepsis. Lymphocyte IFN-y expression in Gln group was higher, and IL-4 levels were
lower than Control group at various time points after CLP. There was no difference in
lymphocyte IL-4 levels between Gln and NC groups. The findings suggest that GIn
supplementation decreased IL-6 secretion in non-hepatic organs, maintained intra-lymphocyte
IL-4 expression and IL-6 levels in liver. This alteration may reverse the Th2 type response to
a more balance Th1/Th2 response during sepsis.
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Effects of glutamine on adhesion molecule expression and leukocyte transmigration in
endothelial cells exposed to arsenic
Yu-Chen Hou, Chiu-Li Yeh, Wan-Chun Chiu, Sung-Ling Yeh
School of Nutrition and Health Sciences, Taipei Medical University

This study analyzed plasma glutamine (GLN) concentrations in mice exposed to arsenic.
Also, we evaluated whether GLN concentration was related to endothelial surface molecule
expression and the migration of polymorphonuclear neutrophils (PMNs) through endothelial
cells (ECs) stimulated by arsenic. Experiment 1: Mice were assigned to either a control (drank
deionized water) or an arsenic group (drank water with arsenic). Each control and arsenic
group was divided into subgroups with or without GLN. Five weeks later, mice were
sacrificed for plasma GLN analysis. Experiment 2: Human umbilical vein endothelial cells
(HUVECs) and PMNs were treated with different GLN concentrations (0, 300, 600, and 1000
uM) for 24 h. After that, we stimulated HUVECs for 3 h with 0.5 uM arsenic and PMNs were
allowed to transmigrated to through ECs for 2 h. HUVEC surface expressions of cell adhesion
molecules and integrin (CD11b) and interleukin (IL)-8 receptor expressions on PMNs were
measured. The results demonstrated that ECs and PMNs were activated after arsenic
stimulation. A low GLN concentration resulted in higher adhesion molecule expression and
greater transendothelial migration of neutrophils. GLN administration at levels similar to or
higher than physiologic concentrations reduced IL-8 and adhesion molecule expression, PMN
transmigration was also decreased after stimulation with arsenic.
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