
  
 
 

Paris, September 28, 2017 

Press information 

How do arteries protect themselves from atherosclerosis? 
 
Associated with an aging population and the development of metabolic 
syndrome, atherosclerosis is a leading cause of death worldwide. Researchers 
from Inserm Unit 970, the "Paris Cardiovascular Research Center" 
(Inserm/Université Paris Descartes), have succeeded in revealing the 
mechanisms underlying the formation of atherosclerotic plaques. In particular, 
they have discovered the protective role of autophagy, a mechanism for 
cleaning and recycling cell components, in the cells that line the inner artery 
wall. These results, published in PNAS on September 25, 2017, provide us with 
an improved understanding of the initial stages of plaque development, and 
open up the possibility of developing a preventive treatment. 
 
Atherosclerosis is a cardiovascular disease characterized by the build-up of plaque primarily 
made up of lipids (atheroma) on the inner artery wall. While some of these plaques remain 
stable, others erode or break apart with dramatic consequences for the patient, including 
heart attack or stroke. 
 
The risk factors for cardiovascular disease are multiple and include diabetes, obesity, 
smoking, and hypertension. Although these factors are general, atherosclerotic plaques 
primarily develop in very specific areas of the circulatory system: the arterial bifurcations and 
curvatures. These areas are subject to low frictional forces from the flowing blood. In 
contrast, areas of the arteries exposed to higher frictional forces are protected from 
atherosclerosis. The mechanisms involved in this protective role of the frictional forces on the 
development of atherosclerosis remain poorly understood. 
 
A recent study led by Chantal Boulanger and Pierre-Emmanuel Rautou from Inserm Unit 
970, the "Paris Cardiovascular Research Center", has filled this gap in our knowledge of 
atherosclerosis. Their research has shown the key role played by endothelial autophagy, i.e. 
the ability of the cells lining the inner wall of the arteries to break down and recycle their own 
components. 
 
Autophagy is an intracellular process through which the cell breaks down part of its 
cytoplasm (the contents of the cell between the membrane and the nucleus) in response to 
stress or a lack of nutrients. The research team observed that the friction exerted by the 
blood strongly stimulates autophagy on the surface of the arterial wall. This phenomenon 
enables the endothelial cells to maintain a healthy physiological state, and prevents the 
development of atherosclerosis by protecting them from cell death, senescence, and 
inflammation. 
 
The researchers then blocked the mechanism of autophagy on the surface of the arterial wall 
and observed increased plaque formation in the arterial areas usually protected from the 

http://www.pnas.org/cgi/doi/10.1073/pnas.1702223114


development of atherosclerosis. Endothelial autophagy thus represents the previously 
missing link between atherosclerosis and the forces exerted by the flowing blood. 
 
"These results prove that inhibiting autophagy is not beneficial in the case of atherosclerosis. 
Specific stimulation of autophagy, on the other hand, could enable us to prevent the 
formation of atheroma and thus reduce the risk of heart attack and stroke, which are major 
public health challenges, " concludes Chantal Boulanger. 
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