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Summary  

The olive bioactive secoiridoid, oleacein (dialdehydic form of elenolic acid linked to hydroxytyrosol), derived 

from the abundant olive phenolic, oleuropein is gaining much recent attention as a potent anti-inflammatory 

agent.  For example, a recent ex vivo study highlighted the inhibition of human carotid plaque destabilization 

by the compound (2).  To date, oleacein has not as been as thoroughly investigated compare to other olive 

phenolics particularly, oleuropein, tyrosol, hydroxytyrosol and oleocanthal.  Nevertheless, apart from the 

recent ex vivo study (2), evidence for anti-atherosclerotic effects have been accumulating via a series of in 

vitro studies.  For example, it has been shown that oleacein, attenuates hydrogen peroxide-induced DNA 

damage in monocytes (3), prevents the increase of expression of the proinflammatory CD11b/18 on 

neutrophils (4), and reduces monocyte adhesion to human umbilical vein endothelial cells, via inhibition of 

the expression of the adhesion molecules VCAM-1, ICAM-1, and E-selectin (5). Further it has been shown that 

via increased expression of heme oxygenase 1, oleacein protects from the pathogenic effects of angiotensin 

II in endothelial progenitor cells (6).  Using a cell culture model, the aim of this study was to investigate the 

anti-inflammatory effects of oleacein in isolated human macrophages.  

 

Key points and implications 

This study focussed on the expression levels of the cysteine-rich scavenger receptor CD163, interleukin-10 

and heme oxygenase-1, all of which have implications in the pathogenesis of atherosclerotic plaques.  Free 

haemoglobin (Hb) released from red blood cells exhibits oxidative toxic effects and binding of free Hb by 

haptoglobin (Hp) forming a HbHp complex provides a critical defence mechanism (7).  Unlike free Hb or HP, 

these HbHp complexes bind with high affinity to CD163 receptors and are scavenged by macrophages 

resulting in an anti-inflammatory effect (7).  Further it has been that the anti-inflammatory cytokine 



interleukin-10 enhances the expression of the CD163 expression on macrophages (8, 9).  Similarly, the heme 

oxygenase-1 enzyme is a key antioxidant protein that degrades free heme implicated with the CD163 

pathway (10). This provides the basis for the current study which indicated that oleacein (10 and 20 µM up 

to five days), in the presence of HbHp complexes had a profound effect, increasing the expression of the 

CD163 receptor (30-100-fold) and interleukin-10 (170-300-fold) accompanied by an increase in mRNA levels 

for CD163 (up to 48 hours), and enhancing the secretion heme-oxygenase-1 in human macrophages.  Overall, 

these important findings provide a molecular basis for the anti-inflammatory effects of oleacein, which may 

be unique compared to other more well-investigated olive phenolics.   
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