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FISH OIL SUPPLEMENTATION ATTENUATES ABNORMAL GLUCOSE 

CLEARANCE CAUSED BY HIGH DIETARY FAT INTAKE IN AGED 
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Fats and oils are a good source of energy for horses, but there is a link in some species between high fat 

diets and insulin resistance (Frank, 2009). Long chain omega 3 fatty acid supplementation (DHA and 

EPA) prevented the development of insulin resistance and improved insulin sensitivity in some species 

(Kalupahana et al, 2010) and previous work in horses, indicated fish oil (as a source of DHA and EPA) 

supplementation moderated glucose response to a grain meal, but did not affect insulin sensitivity 

(Hoffman et al, 2011). The aim of this study was to investigate the glucose dynamics in horses fed a high 

fat or moderate carbohydrate diet and to investigate if fish oil moderated these effects.   

Four aged, non-obese Thoroughbred geldings (21.5 yrs ± 3.32 yrs; Weight 572.16 Kg ± 50.53 Kg; BCS 

5.0-6.0) were used in a 4x4 Latin square design study. The treatments consisted of 1.5% BW grass hay 

and 120g/d vitamin/mineral supplement and either 1. Oats (4.46g/kg BW) + 60g corn oil (OAT+CO) 2. 

Oats (4.46g/kg BW) + 60g fish oil (KERx EO3) (OAT+FO) 3. Hay cubes (2.59 g/kg BW) + soya oil 

(0.86 g/kg BW) + 60g corn oil (FAT+CO) 4. Hay cubes (2.59 g/kg BW) + soya oil (0.86 g/kg BW) + 60g 

fish oil
1
 (FAT+FO).  At the end of each 4 week treatment period, a frequently sampled glucose insulin 

test (FSGIT) was performed with 300 mg/kg glucose solution (50% dextrose) administered IV and 

frequent blood samples drawn for 180 minutes. At 20 minutes post glucose infusion, 20 mU/kg insulin 

(Humulin R) was administered. Plasma samples were tested for triglycerides, insulin and glucose. Data 

for the two OAT treatments, the two FAT treatments, and the differences between these were analysed 

using ANOVA and results presented at the 5% significance level. 

Horses fed a high fat diet (FAT+CO) had decreased glucose clearance following a FSGIT compared with 

horses fed a moderate carbohydrate diet (OAT+CO) (p<0.05). Fish oil significantly affected glucose 

clearance in the high fat diet (p<0.05) (Figure 1a), but had no effect on glucose clearance in the moderate 

carbohydrate diet. Glucose clearance in the FAT+FO diet was not significantly different to either the 

OAT+FO or OAT+CO diets (Figure 1b). Moderate carbohydrate equates to 2.0-2.5 kg/d of grain and a 

high fat diet equates to about 500g/d of oil per day (for a 500kg horse). 

Figure 1a Plasma glucose concentrations (mean ± SD) after a FSGIT in horses fed a high fat diet 

supplemented with either 60g of corn oil (FAT+CO) (■) or 60g of fish oil (FAT+FO) (■). Figure 1b 

Plasma glucose concentrations (mean ± SD) after a FSGIT in horses fed FAT+FO (■), FAT+CO (■), 

OAT+CO (■), and OAT+FO (■).   
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