BHF Engage Us 2006
*SECOND PLACE*
N-cadherin as a potential modulator of atherosclerosis

by Cressida Beeching
The British Heart Foundation sponsor my research-based PhD at the Bristol Heart Institute. The main aim of my research (and of many other people’s) is to reduce atherosclerosis – this is what people sometimes call the “furring up of arteries”, where fatty deposits (called atherosclerotic plaques) build up on the artery wall. This can be a problem, firstly, because it increases blood pressure (imagine a river travelling through small ravine, compared to a wide valley) and secondly, because it can block the artery completely. If this happens in an artery supplying blood to the heart, it leads to angina and heart attack, whilst, if it is an artery supplying the brain, this can result in stroke. 

So, it is very important that we reduce atherosclerosis to prevent these diseases. There are many approaches to this, but I am looking at ways to reduce atherosclerosis by stabilising the atherosclerotic plaque and preventing it from becoming any bigger. The plaque is covered by a layer of cells, called smooth muscle cells, which form a cap. As shown in the diagram below, during the development of the plaque, smooth muscle cells have been seen to die, which can lead to the cap becoming thin, making it likely to break. If the cap does break, many other cells “invade” and a blood clot is formed. The general result is that the plaque becomes larger, which increases the likelihood of symptoms. 

The theory is that, if we can stop the smooth muscle cells from dying, then we could stop the cap from breaking and stop the plaque from getting any bigger. And one molecule that can stop cells dying is a protein called cadherin. Before I started my PhD, other people had shown that cadherins could reduce death in various cell types. My research has shown that cadherin can reduce smooth muscle death, and importantly that cadherin can make atherosclerotic plaques more stable by preventing the caps from breaking.

I hope my research has potential in the prevention of heart attacks since it may allow design of drugs that prevent plaques from breaking or getting bigger. Such drugs could also be used in patients who have had heart bypass surgery, to prevent restenosis, which is the formation of atherosclerotic plaques in the vessel used to replace the diseased artery. Restenosis is the reason why so many heart bypass grafts fail within 5 years.

Obtaining the smooth muscle cells we use in our research is reliant on the generosity of patients undergoing heart bypass surgery, who give consent to donate excess vein.  Patients undergoing this surgery have a diseased artery replaced with a length of vein and there is often some vein left over after the operation. We take the piece of vein, remove the middle layer (the media), chop it into really small pieces and culture it with a special sugar-rich solution. A few weeks later, smooth muscle cells are growing out of it – isn’t nature amazing?!
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