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Abstract 

 

Polyunsaturated fatty acids (PUFA), which include n-3 and n-6 fatty acids, are essential for the 

health of both humans and dogs. Consequently, the need to include n-3 fatty acids in 

commercial dog foods is gaining increasing recognition. Fish is a natural source of n-3 fatty 

acids; however, with the reduction in the global fish stock, alternate sources of n-3 fatty acids 

are gaining importance, and one such example is flaxseed oil. Besides the inclusion of PUFA 

in canine food, the need to cater to breed-specific dietary requirements is also recognised.  

 

In the light of this knowledge, the current research project investigated the breed differences in 

the biochemical (changes to plasma fatty acid composition) and transcriptional (changes to 

white blood cell inflammatory-related gene expression) responses to n-3 fatty acids from two 

dietary sources in two different breeds of dogs. Beagles and greyhounds were chosen for their 

differences in morphology and propensity to obesity.  

 

Experiment 1 investigated the breed differences in responses to alpha-linolenic (ALA)-rich 

flaxseed, wherein five beagles and five greyhounds were supplemented with flaxseed oil (100 

ml/kg food) for three weeks. The results revealed an increase in n-3 fatty acid plasma 

concentrations of ALA and eicosapentaenoic acid (EPA) following supplementation with 

flaxseed oil, but not of docosahexaenoic acid (DHA). There was also a significant breed 

difference (P=0.02) with respect to plasma DHA concentrations, wherein beagles maintained 

a higher plasma concentration of DHA than greyhounds throughout the study. This significant 

breed difference was observed at Day 0 (P=0.008) pre-supplementation as well as Day 15 

(P=0.036) and Day 22 (P=0.002) post-supplementation.  
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The observed breed difference was further supported when transcriptional responses were 

investigated. The expression levels of inflammatory-related genes in white blood cells, heat 

shock proteins (HSP90) and inflammatory cytokines (IL1β), were significantly different in the 

two breeds of dogs (HSP90, P<0.05; IL1β, P<0.05) both before and after supplementation with 

flaxseed oil. Flaxseed oil supplementation caused a significant downregulation of HSP90 

(P<0.05) and IL1β (P<0.05) genes in greyhounds, which significantly correlated to the plasma 

concentrations of ALA and EPA (HSP90 and ALA, r = 0.654, P<0.05; HSP90 and EPA, r = 

0.527, P<0.05) and (IL1β and ALA, r = 0.375, P<0.10; IL1β and EPA, r = 0.372,   P<0.10).  

 

Having identified a breed difference, a phenotypic measurement of body weight (BW) and 

composition was needed to correlate with the biochemical and transcriptional responses. 

Hence, Experiment 2 tested the suitability of computed tomography (CT) as a sensitive 

phenotypic measurement, and investigated the potential for advanced image analysis software 

programs to determine body composition in dogs, with an application to canine obesity 

research. Whole body CT scans with regular intervals were performed on six beagles and six 

greyhounds that were subjected to a 28-day weight gain protocol. The CT scanning technique 

was able to differentiate bone, and lean and fat tissue in dogs and proved sensitive enough to 

detect increases in both lean and fat tissue during weight gain over a short period of four weeks. 

This method was then used to determine total body fat in the subsequent experiment 

(Experiment 3).  

 

The final experiment (Experiment 3) investigated biochemical, transcriptional and phenotypic 

responses to DHA-rich fish oil (FO) in beagles (n=3) and greyhounds (n=3) and took a 

preventative approach to canine obesity by testing the hypothesis that when feeding non-obese 

dogs diets that were designed to increase BW, the diet containing DHA-rich FO would result 
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in less BW gain than the diet containing sunflower oil (SF). The results revealed that beagles 

supplemented with FO gained significantly more BW (P<0.05) than beagles supplemented with 

SF (12.5% cf. 8.2%), %). The observed BW increase in the beagles of the FO group was further 

supported by a significant increase (P<0.05) in the total body fat. There were no significant 

differences in BW gain between the two treatment groups in the greyhounds. The plasma fatty 

acid profile of the dogs supplemented with FO for 28 days showed a significant increase in 

EPA and DHA concentrations, but this was not fully reflected in the erythrocyte membrane 

fatty acid profile and the omega-3 index. The observed BW changes in the FO group beagles 

were associated with the upregulation of the inflammatory-related gene, HSP90. The results 

from the 28-day experiment, therefore, do not support the potential of DHA-rich FO to reduce 

weight gain in physiologically normal dogs.  

To conclude, these experiments that explored the use of n-3 fatty acids from two dietary sources 

indicate a potential breed difference in response to PUFA supplementation that is supported by 

the biochemical and transcriptional responses. These findings collectively suggest that the 

breed differences and the source of dietary PUFA are important considerations for improving 

canine nutrition and health management.  




