
PROTECTIVE EFFECTS OF A NATURAL POLYPHENOLIC COMPLEX ON LIPID ACCUMULATION 
AND VASCULAR DAMAGE IN OXIDATIVE STRESS CONDITIONS
Cristina Carresi1, Miriam Scicchitano1, Vincenzo Musolino1, Saverio Nucera1, Micaela Gliozzi1, Francesca 
Bosco1, Federica Scarano1, Jessica Maiuolo1, Roberta Macrì1, Stefano Ruga1, Francesca Noto1, Maria Caterina 
Zito1, Rocco Mollace1, Beniamino Guerrieri1, Lorenza Guarnieri1, Martina Vitelli1, Salvatore Ragusa1, Ernesto 
Palma1, Carolina Muscoli1, Vincenzo Mollace1

1Institute of Research for Food Safety & Health IRC-FSH, University “Magna Graecia” of Catanzaro, Nutramed Consortium, Catanzaro - 
Italy 

Introduction: Several scientific evidences clearly suggest that the development of atherosclerotic lesions is due to multiple 
risk factors such as diabetes mellitus, hypertension, hypercholesterolemia, obesity and lifestyle that determine the so-called 
endothelial dysfunction. Recently, it has been shown that oxidative stress accelerates the oxidative modification of Low Density 
Lipoprotein (ox-LDL). Hence the increased concentration of ox-LDL is followed by an inflammatory response in vascular tissues 
which is accompanied by overexpression of the main receptor for ox-LDL named Lectin like ox-LDL receptor-1(LOX-1), which 
triggers cell proliferation. Uptake of ox-LDL by macrophages is recognized as a crucial step in the development of atherosclerosis, 
whereas the precise molecular mechanisms involving it remain to be elucidated. Experimental and epidemiological data shown 
that dietary polyphenols play a beneficial cardiovascular protecting role due to their pleiotropic anti-oxidative/inflammatory 
effects.
Thus, we have investigated if a natural polyphenolic complex extracted from bergamot and artichoke (BergaCyn) could 
attenuate the development of atherosclerosis interfering with the molecular mechanisms involved in neointimal hyperplasia in 
in vivo and in vitro experimental models.
Materials and Methods: We first assessed BergaCyn’s effects on a rat carotid artery experimental angioplasty (balloon injury 
model). Wistar male rats were randomly divided into three groups: sham-operated group (n=10); balloon injury group (n=10); 
BergaCyn + balloon injury group: rats pre-treated with BergaCyn 50mg/kg/daily, 7days before balloon injury and other 14days 
after intervention (n=10).
Primary cultures of Vascular Smooth Muscle Cells (VSMCs) were incubated with 1μM, 10 μM and 100 μM of oxLDL for 24h 
to evaluate cell proliferation. The modulation of cell proliferation was evaluated pre-treating for 2h VSMCs with 100 μM of 
BergaCyn. At the end of the experimental period VSMCs have been collected and stored at -20°C.
Results: High resolution Micro-Ultrasound examination of the common carotid artery together with morphological evaluation 
with hematoxylin & eosin staining shown that the daily administration of BergaCyn significantly prevents neointima formation 
in rats subjected to balloon injury, resulting in a reduced neointima/media ratio. In situ analysis of ROS generation detected 
by dihydroethidium (DHE) revealed that the ROS level generated from the BergaCyn treated rats was markedly reduced 
compared with injured carotids. Moreover, pre-treatment with 100 μM of BergaCyn prevented cell proliferation in VSMCs 
incubated with ox-LDL for 24h. Intriguingly, BergaCyn complex was able to modulate the expression of several markers involved 
in the proliferation of VSMCs. Western blotting analysis revealed a significant upregulation of toll-like receptor 4(TLR-4) and 
Caveolin-1, upon ox-LDL stimulation, that trigger the overexpression of LOX-1accompanied by increased expression levels of 
Nf-kB and caspase-3. On the contrary BergaCyn pre-treatment was able to revert this trend.

Discussion and conclusions: Here, we demonstrated that our natural polyphenolic complex is able to antagonize the neointima 
hyperplasia in an experimental model of arterial embolectomy, preventing the imbalance of redox status of arterial blood vessels 
responsible of VSMCs proliferation. In addition, we have demonstrated for the first time that BergaCyn exerts its protective 
effects against ox-LDL injury by modulating a signalling pathway which involves the overexpression of TLR-4and Caveolin-1that 
trigger the up-regulation of LOX-1, and the subsequent translocation of NF-kB to the nucleus mediating inflammatory response 
and promoting cell proliferation. These results suggest that BergaCyn could be relevant in the treatment of vascular disorders 
in which proliferation of VSMCs and oxLDL related endothelial cell dysfunction are involved.


