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BACKGROUND: Although lower omega ( )-6 polyunsaturated fatty acids: eicosapentaenoic acid (EPA) 

plus docosahexaenoic acid (DHA) ratio diets have hypolipidemic, anti-inflammatory, and anti-



atherosclerotic properties, the potential for the hepatic and visceral adipose tissue to mediate these 

effects has not been studied. LDL receptor null (LDLr-/-) mice were used to assess the effect of 

atherogenic diet with different ratios of -6:EPA+DHA on the lipid content and inflammatory 

response in hepatic and visceral adipose tissue.  

METHODS AND RESULTS: One group of mice (n=10) were fed a low saturated and cholesterol (LF) 

diet, and 4 groups of mice (n]10/group) were fed a high saturated fat and cholesterol (HSF) diet 

without EPA and DHA (HSF -6), or with -6:EPA+DHA at ratios of 20:1 (HSF R = 20:1), 4:1 (HSF R = 

4:1), and 1:1 (HSF R = 1:1) for 32 weeks. The fatty acid profile in hepatic and visceral adipose tissue 

reflected that of the diets. The HSF R = 1:1 compared to HSF -6 diet significantly lowered the 

hepatic content of total cholesterol (TC) and cholesteryl ester, and triglyceride content in visceral 

adipose tissue. Aortic TC content was correlated with hepatic TC content and triglyceride content in 

hepatic and visceral adipose tissue. The HSF R = 1:1 compared to HSF -6 diet significantly 

decreased the gene expression of interleukin-6 (IL-6), tumor necrosis factor alpha (TNFα), and 

monocyte chemoattractant protein-1 (MCP-1), CD68, F4/80, fatty acid binding protein 5 (FABP5) and 

3-hydroxy-3-methylglutaryl-Coenzyme A reductase (HMGCR) in visceral adipose tissue, and 

cytochrome P450 7A1 (CYP7A1) in livers. The gene expression of TNFα, CD68, F4/80, and FABP5 in 

visceral adipose tissue was 2-fold lower in the HSF R = 1:1 relative to LF diet group.  

CONCLUSIONS: These data suggest that the HSF diet increases, and lower -6:EPA+DHA ratio diets 

decrease lipid accumulation and inflammatory response in hepatic and visceral adipose tissue, which 

may partially contribute to the lower systemic inflammatory and anti-atherosclerotic response.  


