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Background 

Obesity and Metabolic Syndrome (MetSyn), with the related disease-states such as Type-2 Diabetes, 
cardiovascular disease (CVD) and cancer, have reached epidemic levels in South Africa [1]. High 
glycemic carbohydrate and omega-6 (ω6) dietary intake may upregulate the Insulin/IGF-1 pathway 
leading to pancreatic β-cell dysfunction and unfavorable lipid profile[2].  Omega-3 has a positive 
effect on MetSyn, but high ω6 levels remove this beneficial effect [3]. Using a novel South African-
representative rat dietary model, we investigated whether simple dietary changes could attenuate 
MetSyn by reducing carbohydrate and/or ω6 intake by substituting sunflower oil (SUN-high ω6: ω3 
20:1) with canola oil (CAN-low ω6:ω3 4:1), or supplementing the SUN diet with ω3 fish oil.   
 
Materials and Methods 

Female SD rats (n=6/group) were fed six diets - HF-SUN, LF-SUN, HF-CAN, LF-CAN, HF-SUN+ω3 and 
LF-SUN+ω3. All diets contained 14% protein, but varied in fat and carbohydrate content: high fat (HF, 
29% fat, 57% carbohydrates), low fat (LF, 16% fat, 70% carbohydrates).  SUN diets were also 
supplemented  with ω3 (EPA+DHA; HF-SUN+ω3; LF-SUN+ ω3) weekly at 62 mg/100g bodyweight. 
After 12 weeks  serum lipids and IGF-1 levels were determined, a oral glucose tolerance test 
performed for AUCglc calculation.  

Results 

Total cholesterol was higher in HF-SUN vs. HF-CAN (3.28±0.41 vs 2.50±0.21mmol/L;p<0.05) and LF-
SUN vs. LF-CAN (3.10±0.26 vs 2.50±0.51 mmol/L;p<0.05).  HDL was higher (p<0.05) in SUN-diets (HF-
SUN 2.42±0.49; LF-SUN 2.31±0.13 mmol/L) compared to CAN-diets (HF-CAN 1.86±0.19; LF-CAN 
1.83±0.31 mmol/L).  Despite the healthier HDL levels, Non-HDL cholesterol (indicates CVD risk) was 
elevated in HF-SUN vs HF-CAN (0.85±0.12 vs 0.61±0.17 mmol/L; p=0.05) and vs HF-SUN+ω3 
(0.64±0.12 mmol/L; p=0.05). The percentage increase (from weaning) in IGF-1 in LF-CAN rats was 
almost double that of LF-SUN (59.1 vs 27.0%; p=0.006). A 7.81% greater AUCglc was found in LF-
SUN+ω3 rats compared to LF-SUN rats (p=0.03), as well as an 8.2% higher (p=0.01) AUCglc in the LF-
CAN vs LF-SUN group.  

These results indicate that, as proposed, a higher dietary carbohydrate and lower fat content has 
deleterious effects on MetSyn traits in this rat model.  Supplementation with ω3 in HF-SUN appeared 
to afford protection against CVD risk by lowering Non-HDL cholesterol, similarly to the more 
favorable ω6:ω3 ratio of the HF-CAN diet, indicating a positive effect of reduced carbohydrate and 
increased ω3 dietary content.   
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