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Summary  

Whereas early research focussed on the beneficial health effects of the major mono- and poly-unsaturated 

fatty acid component of extra-virgin olive oil, it is now evident the minor phenolic content is important for 

the potent anti-inflammatory and antioxidant effects of extra-virgin olive oil (2-5). In this study, the authors 

have utilised a conventional in vivo model to highlight the importance of the phenolic fraction of virgin olive 

oil in producing anti-inflammatory and antioxidant effects.  A well-controlled experiment using four groups 

of animals (n = 6 per group) was performed. Group 1 received a standard pellet diet (control group; 17% fat, 

23% proteins, 60% carbohydrates; 16.1 kJ/g), group 2 received a high fat diet (58.1% fat, 16% proteins, 25% 

carbohydrates), group 3 received the high fat diet with 1.3% virgin olive oil rich in polyphenols and 

tocopherols, and group 4 received the high fat diet with a virgin olive oil with tocopherols but not polyphenols.  

The polyphenol-rich olive oil contained 404.1 mg/kg of polyphenols whereas the oil for group was completely 

devoid of polyphenols.  This experimental design allowed the authors to at least in part, de-lineate the effects 

attributable to the polyphenolic content.  The experiment was performed over a six week period with an oral 

glucose tolerance test conducted at five weeks.   

 

Key points and implications 

The authors have methodically evaluated the anti-inflammatory and antioxidant effects of polyphenol-rich 

diet compared to the control, high fat diet and high fat diet without polyphenols groups. Firstly, the high fat 

diet increased serum alanine transaminase – a marker of liver damage – and triglycerides and these were 

reduced by the polyphenol-rich diet. Similarly, the oral glucose tolerance test, fasting serum glucose levels, 

and homeostatic model assessment for assessing β-cell function and insulin resistance, highlighted 

improvements with the polyphenol-rich diet which were more pronounced than the virgin olive oil diet 



without polyphenols.  This was confirmed by Western blot analysis of: 1) phosphorylated AKT, 2) GLUT2, 3) 

AMPK, and 4) PPAR- in the liver. In addition, the polyphenol-rich diet positively modulated the serum levels 

of pro-inflammatory (TNF- and IL-1), and anti-inflammatory (IL-10) mediators.  Effects on liver inflammation 

and oxidative stress were also measured by examining mRNA levels of TNF-a and the cyclooxygenase-2 levels, 

investigating reactive oxygen species and reactive nitrogen species-induced liver damage, by measuring 

malondialdehyde levels as a marker of lipid peroxidation.  The findings indicated that polyphenol-rich diet 

improved all of the above parameters more effectively than the virgin olive oil diet without polyphenols diet.  

Finally, improved fatty acid oxidation with the polyphenol-rich diet was observed in isolated hepatic 

mitochondria.   Overall, using a well-controlled experiment and wide array of conventional biochemical and 

molecular methodologies this study re-iterates the importance of the polyphenolic content of virgin olive oil 

in producing potential health benefits.   
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