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Effects of Different Dictary Fats on Cytokine Secretion and Nutrients Metabolism in

Diabetic Rats with Complication of Sepsis
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Abstract

This study was designed to investigate the effects of dietary fish oil on plasma amino
acid profiles and inflammatory-related mediators in diabetic rats with sepsis.
Diabetes mellitus (DM) was induced in rats by streptozotocin. The DM rats were
maintained for 4 weeks on medium fat (10%, w/w) diets containing either fish oil or
safflower oil. After that, sepsis was induced by cecal ligation and puncture (CLP).
There were 2 groups in this study: fish oil sepsis group (FOS) and safflower oil sepsis
group (SOS). The rats were sacrificed at 6, 12, and 24 h after CLP, respectively. The
results demonstrated that no significant differences were observed in plasma valine,
leucine, isoleucine, glitamine, or arginine concentrations between the FOS and SOS
groups at different time points. Concentrations of interleukin (IL)-1p in peritoneal
lavage fluid (PLF) at 6 h and tumor necrosis factor (TNF)-a at 6 h as well as at 12 h
after CLP in the FOS group were significantly higher than those in the SOS group.
PGE: levels in PLFE, by contrast, were lower in the FOS group at 6 and 12 h after CLP
than in the SOS group. These results suggest that differences in IL-1p, TNF-¢, and
prostaglandin E; levels in PLF in the early period of sepsis did not influence the
plasma amino acid profiles of the FOS and SOS groups. Compared with safflower
oil, feeding diabetic rats with fish oil had no beneficial effects on muscle protein
breakdown, and the immunologic impact of dietary n-3 polyunsaturated fatty acids on
diabetic rats with sepsis requires further investigation,
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Table 1. Plasma amino acid concentrations among the chow-fed group and sepsis
groups at different time points

Group Val Leu Ile Gin Arg
nmol/mL

DM-Chow 237.7£384  168.6320.6 1004+16.1 5163+121.6 12871476

6 h after CLP

FOS (n=10) 315.12244.4 23771879 133.1%£107.2 305.5+83.2* B8 44162*

SOS (7=10) 381.8+150.3* 297.0+119.9*% 167.3+698* 39161768 107.9+17.4

12 h after CLP

FOS (#=10) 158.1+£26.5 117.9%18.8 60.348.5 332.2437.6*% 61.7430.2*

SOS (#=10) 272.9£116.7 206.5£872 111.7%50.5  403.7+138.7 92 8+28.9*

24 h after CLP

FOS (»=10) 16061276 11994213 61.74£11.8 476.6+142.5 954134 6*

SOS (»=10) 148.3£34.0 11034323 57.7+15.5 450414645 85.1422.0*

Values are means £ SD.

*Significantly different from DM-chow group at p < 0.05 as determined by Duncan’s

multiple range test.

Abbreviations: FOS: fish oil sepsis groui:»; SOS: safflower oil sepsis group; Val: valine;

Leu: leucine; lle: isoleucine; Gln: glutamine; Arg: arginine.



Table 2. Interleukin (IL) 1-B, tumor necrosis factor (TNF)-a., and prostaglandin (PG)
E; concentrations in peritoneal lavage fluid at different time points between the two

sepsis groups

Group IL-1B TNF-¢ PGE,
pg/mg protein

6 h after CLP

FOS 92.5+52 8* 21.7£10.6* 214 .0£170.0*

SOS 4594247 10.3£5.2 585.24254 8

12 h after CLP

FOS 23.2x12.0 18.4+12.7* 207.2£188.3%*

SOS 18.8+£11.2 7.414.8 533.2+£202 4

24 h after CLP

FOS 14.06.6 153462 ND

SOS 2454193 16.6x14 .4 ND

Values means + SD.

* Significantly different from the SOS group at 6 and 12 h after
CLP, respectively, as determined by Duncan’s multiple range test.

Abbreviations: FOS: fish oil sepsis group, SOS: safflower oil

sepsis group; ND: not determined.
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