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Summary  

The beneficial effects of extra-virgin olive oil and various Olea-derived extracts on the skin are well known.  

In this study an in vitro model using human umbilical vein endothelial cells was utilised to examine the 

biological effects of a key olive polyphenol, hydroxytyrosol, together with pulsed electromagnetic fields.  

Pulsed electromagnetic field therapy, utilizes specialized equipment to create an energy field which has been 

shown to promote cellular proliferation, modulate gene expression and enhance the synthesis of 

extracellular matrix proteins (2).  For example, using a pulsed electromagnetic field (20 Hz for 1 hour per day), 

has been shown to accelerate diabetic wound healing in rodents (3); extending the results of other studies 

(for example, (2)).  At molecular level, pulsed field electromagnetic fields have been shown to increase the 

secretion of vascular endothelial growth factor, connective tissue growth factor and endothelial nitric oxide 

synthase in endothelial cells (4).  Further, pulsed field electromagnetic fields have been shown to increase 

tube formation, migration, and proliferation and to attenuate hypoxia-induced apoptosis in human 

endothelial cells (5).  In addition, hydroxytyrosol has been shown to inhibit matrix metalloproteinase-9 and 

cyclooxygenase-2 thereby reducing inflammatory processes in endothelial cells (6).  Similarly, hydroxytyrosol 

has been found to stabilize nuclear factor erythroid 2-related factor 2 resulting in increased expression of the 

heme oxygenase-1 antioxidant enzymes in vascular endothelial cells (7).  These effects of pulsed field 

electromagnetic fields and hydroxytyrosol in endothelial cells provide the basis of this study aimed at 

investigating the combinatorial effects in human umbilical vein endothelial cells.   

 

Key points and implications 

Using a series of conventional in vitro cell culture assays, it was shown that combinations of pulsed field 

electromagnetic field and hydroxytyrosol results in: 1) enhanced cellular proliferation using scratch migration 



assays, 2) reduced hydrogen peroxide-induced apoptosis, and 3) enhanced expression levels (mRNA and 

protein) of Akt, mTOR and Tgf-, which represents a key pathway for accelerating epithelial wound healing 

(8). Although a relatively simple series of in vitro experiments in a single cell line were performed, the findings 

are promising and highlight that combinations of olive phenolics with conventional or experimental 

approaches may provide new avenues for potentially enhancing wound healing. 
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