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Atherosclerosis is an inflammatory disease, involving tissue recruitment and activation of 
inflammatory and vascular cells. During the last years, several in vitro and in vivo studies, 
focused on atherosclerosis and its acute and chronic complications have been performed in 
our Lab. We investigated in mice the effects of chemokine receptor knockout and anti-
chemokine treatments on the pathogenesis of atherosclerosis. As we demonstrated in ApoE-/- 
mice prone to develop atherosclerosis, the progression of atherosclerotic lesions correlates 
very well with an increase of pro-inflammatory chemokine and chemokine receptor 
expression within aortas. Furthermore, in a recent collaborative study with Professor Christian 
Weber (Institute for Cardiovascular Molecular Biology, University Hospital of Aachen, 
Germany), we demonstrated that genetic deletion of the chemokine receptor CCR5 but not 
CCR1 protects from the development of atherosclerosis, associated with a more stable 
atherosclerotic plaque phenotype, with reduced infiltration of Th1-type immune responses. In 
addition, we have shown that treatment with a chemokine analogous antagonist (Met-
RANTES) markedly reduces the onset of atherosclerosis in our mouse model of 
atherosclerosis. We further studied in a clinically more relevant experimental setting if 
treatment with a RANTES antagonist could inhibit the progression of already established 
atherosclerotic lesions. Indeed, we found that treatment with the antagonist [44AANA47]-
RANTES limits atherosclerotic plaque formation, which was associated with reduced 
infiltration of macrophages and T lymphocytes and reduced production of matrix 
metalloproteinase MMP-9. Using two mouse models of myocardial injury, we demonstrated 
that the selective anti-inflammatory treatments targeting chemokines (neutralizing anti-CCL5 
antibody) reduced myocardial ischemia/repefusion injury and improved the post-infarction 
remodelling. Finally, in a cohort of subjects with severe carotid stenosis, we showed that 
different mediators of systemic and intraplaque inflammation were associated with plaque 
vulnerability. Importantly, circulating levels of an auto-antibody (Anti-Apoliprotein A1 IgG) 
were shown as directly related with the metalloprotease release and collagen digestion within 
human and mouse atherosclerotic plaques. 



 

Based on various reports demonstrating immunomodulatory properties of cannabinoids, we 
recently shown that oral administration of THC resulted in the significant inhibition of disease 
progression. Furthermore, we detected the cannabinoid receptor CB2, the main cannabinoid 
receptor expressed on immune cells, in both human and mouse atherosclerotic plaques. Our 
data demonstrated that oral treatment with a low dose of THC, through its immunomodulatory 
effects on inflammatory cells, is a potent inhibitor of atherosclerosis progression in a mouse 
model.  
In vitro, we have shown that statins (lipid-lowering drugs) modulate chemokine and 
chemokine receptor expression in human macrophages and endothelial cells. Furthermore, we 
have recently shown that C-reactive protein (CRP) induces proinflammatory activities in 
human adherent monocytes. On the other hand, TNF-alpha induces chemotaxis and adhesion 
molecules expression in human neutrophils. We are now investigating the possible 
pharmacological modulation of these pro atherosclerotic activities. 
Several in vivo projects investigating the role of chemokines and leukocytes in atherogenesis 
and myocardial infarction are actually ongoing in the Division of Cardiology, with some 
preliminary encouraging results. Prof. Mach and Dr. Montecucco are members of the 
“Atheroremo Consortium” that obtained in 2008 a grant (EU FP7, Grant number 201668) by 
the European Commission. Importantly, they benefit of the support of the Swiss National 
Foundation (SNF). Main collaborations include the research group of Prof. Da silva and Prof. 
Robson (University of Minas Gerais, Brazil), Dr. C. Monaco (Imperial College, London, 
UK), Prof. F. Dallegri and Prof. A. Nencioni (University of Genoa, Italy), Prof. Stergiopulos, 
(EPFL, Lausanne, Switzerland), Dr. N. Vuilleumier and Dr. P. Roux-Lombard (Geneva 
University Hospital, Switzerland), Dr. Y. Gasche and Dr. Copin (University of Geneva, 
Switzerland). 
 
 

 


