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Summary  

Both the major olive phenolic, hydroxytyrosol and the well-known red wine phenolic, resveratrol have been 

shown to possess potent antioxidant and anti-inflammatory effects.  Importantly, both hydroxytyrosol and 

resveratrol and have been shown to be absorbed into cells by passive diffusion (2, 3). Further, micromolar 

concentrations are achievable following oral administration extra-virgin olive oil with biodistribution of olive 

phenolics and their metabolites to various organs particularly the liver and kidney in humans (4).  Similarly, 

micromolar serum concentrations of resveratrol are achieved following a single oral dose of the compound 

(3, 5).  With respect to antioxidant and anti-inflammatory effects of dietary polyphenols such as 

hydroxytyrosol and resveratrol, regulation through the transcription factor nuclear factor (erythroid-like 2) - 

like 2 (Nrf2) pathway is important (6, 7).  Apart from activation of phase 2 detoxification pathways, 

modulation of the heme-oxygenase 1 enzymes, and regulation of redox homeostasis, activation (nuclear 

translocation) of Nrf2 results in the inhibition of pro-inflammatory mediators (e.g. cytokines, cyclooxygenase 

2, inducible nitric oxide synthase).  The inflammatory process involves the activation of numerous microRNAs, 

an important one with respect to monocytes and macrophages, and regulation of Nrf2 mRNA being miRNA-

146a (8, 9).  Therefore, in this study the antioxidant and anti-inflammatory effects of biologically (nutritionally) 

relevant concentrations (up to 100 µM, with strong focus on a concentration of 10 µM) of hydroxytyrosol 

and resveratrol, were investigated in human granulocytes, monocytes, and in RAW 264.7 macrophages. 

 

Key points and implications 

Using a logical series of conventional cell culture studies including immunoblotting, real-time PCR and 

immunofluorescence, the authors investigated the effects of hydroxytyrosol and resveratrol in phorbol 12-



myristate 13-acetate (PMA; 100 µM, 15 minutes) and lipopolysaccharide (LPS; 1 µg/mL, 6 or 18 hours) 

stimulated human granulocytes (PMA), monocytes (PMA and LPS), and in RAW 264.7 macrophages (LPS).  In 

summary, the findings indicated that: 1) hydroxytyrosol and resveratrol reduced levels of reactive oxygen 

species in human granulocytes and monocytes, 2) hydroxytyrosol and resveratrol displayed anti-

inflammatory effects by reducing the expression of C11b in PMA-stimulated granulocytes and monocytes, 3) 

resveratrol inhibited the expression of cyclooxygenase-2 and prostaglandin E2 (PGE2) in LPS stimulated RAW 

264.7 macrophages; both resveratrol and hydroxytyrosol inhibited LPS-stimulated PGE2 in human monocytes, 

and 4) hydroxytyrosol and resveratrol activated Nrf2 (nuclear translocation) and inhbited the expression of 

miRNA-146a in RAW 264.7 macrophages stimulated with LPS.  It is noteworthy that oleuropein, the glycoside 

of which is thought to require a glucose transporter for uptake into cells (10), was examined in experiments 

much more modest beneficial effects at 5-10 µM, compared to hydroxytyrosol and resveratrol.   Overall, the 

findings highlight the beneficial effects of two major dietary polyphenols and more generally, the results are 

in line with the current understanding of the beneficial effects of polyphenol-rich diets, such as the 

Mediterranean diet. 
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