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Effects of n-3 Fatty Acid on Inflammatory Response in Diabetic or
Hypercholesterolemic Condition with Sepsis
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This study investigated the effect of n-3 fatty acids on inflammatory response in
diabetic or hypercholesterolemic condition with sepsis. There were two animal
experiments and one in vitro experiment in this study. The animal studies compared
the effect of fish oil (FO) with soybean oil (SO) on inflammatory mediator

expressions in diabetic or hypercholesterolemic mice complicated with sepsis.



Myeloperoxidase (MPO) activities in organs were analyzed to identify the extent of
tissue injury resulting from neutrophil infiltration. Diabetes was induced by a
streptozotocin injection, hypercholesterolemia was induced by a high fat high
cholesterol diet and sepsis was induced by cecal ligation and puncture (CLP). The
ratio of n-3/n-6 fatty acid was 1:2 in the FO diet in the animal studies. The results of
the diabetes-sepsis study showed that FO administration decreased the prostaglandin
(PG)E2 and tumor necrosis factor (TNF)-a levels in peritoneal lavage fluid (PLF)
after CLP. Leukocyte integrin expressions were lower in FO groups at early stage of
sepsis. The FO group also had lower organ MPO activities at various time-points after
CLP. In the hypercholesterolemia with sepsis study, the results showed that the mice
fed with FO had a higher intracellular interferon-y/interleukin-4 ratio and lower
TNF-a and monocyte chemoattractant protein (MCP)-1 concentrations in PLF at early
stage of sepsis. Leukocyte integrin expressions were also lower in the FO group.
Hypercholesterolemia resulted in higher tissue MPO activities, but there were no
differences in MPO activities in various organs between SO and FO groups. These
results suggest that hypercholesterolemic mice fed FO did not exhibit
immunosuppression when complicated with sepsis. FO administration reduced
adhesion molecule expressions and inflammatory-related mediators at the site of
injury at an early but not a late stage of sepsis. The in vitro study investigated the
effect of EPA and DHA on inflammatory mediator secretion and peroxisome
proliferators -activated receptor (PPAR)-y expression in LPS-stimulated RAW 264.7
marcophage under high or low glucose concentrations in the culture medium. The
results showed that both EPA and DHA attenuated TNF-o, MCP-1 and nitric oxide
(NO) secretion after LPS stimulation. However, the PPAR-y expressions and these
mediators did not have consistent alteration patterns when EPA or DHA was
administered. These results suggest that EPA or DHA administration decreased
inflammatory mediator production in LPS-stimulated RAW 264.7 cells regardless
high or low glucose concentrations in the culture medium. However, PPAR-y
expression may not be responsible for the beneficial effect of n-3 fatty acid-mediated

immune regulation in this in vitro study.



