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Burn Injury

Major burns are a serious type of injury, producing in those who survive, significant loss of function and disfigurement. Management of such burn injuries involves two aspects of care. Firstly concerns the burn itself, with damage to the involved skin resulting in problems of fluid loss and infection, with the need for skin grafts following removal of the burnt tissue, and complicated by the inevitable scarring that follows this. Secondly, burn injury stimulates a marked inflammatory response. Inflammation is a normal process and follows all types of injury, forming an essential part of the healing response that leads to the restoration of normal function and health. However, large burns that involve larger areas of the total surface area of the body overwhelm the inflammatory system and cause it to malfunction. The inflammation spreads beyond the site of the original burn to involve the entire body, thereafter known as the Systemic Inflammatory Response Syndrome, or SIRS for short. In its most severe form, SIRS can damage the internal organs, such as the lungs, kidneys and the heart and circulation. This stops them working properly, which is why patients with severe burn injury are commonly treated on ITU. Here, they can receive drugs and assistance from machines to provide organ support. Despite this, patients with major burn injury are vulnerable to complications such as organ failure, which explains the high mortality associated with serious burn injury.
Inflammation in Burns – Friend or Foe?

The inflammatory response to a burn begins with the release of numerous chemicals from the area immediately surrounding and including the damaged skin. Normally these chemicals act to coordinate the inflammatory response, and are essential for it to work properly. In large burns however, much greater quantities of these chemicals are produced, such that they actually spill over into the circulation to be carried all over the body. Whilst circulating, these chemicals eventually come into contact with the blood vessel lining or endothelium, where they stimulate it and trigger the damaging effects characteristic of SIRS. Much like a hosepipe full of holes, activated blood vessels become leaky and allow the water contained in the blood to leak out into the tissues. In addition, the vessels themselves are damaged, and where this happens in key organs, this damage carries through to prevent the organs from functioning properly. 
Options for therapy

Much work has been undertaken to target the circulating inflammatory chemicals, but due to the complexity of the system, only one drug so far has been shown to reduce the SIRS process in this way. A more promising target may be the vessel endothelium, which is composed of a continuous sheet of individual endothelial cells. My work is focussed upon further understanding the regulation of endothelial leakage, and its involvement in inflammation. Over the last 12 months I have developed and optimised laboratory techniques that allow the measurement of blood vessel leakage and endothelial cell involvement in the inflammatory state. I am now using these experimental tools to study an endothelial messaging system known to play a crucial part in endothelial responses to inflammation. This system involves receptors called Tie on the surface of endothelial cells which relay information received by chemical messenger molecules known as the Angiopoietins. One of these messengers is termed Angiopoietin-1 and this is known to be essential for maintaining the normal health of the endothelium and blood vessels as a whole. It has also been shown to block the rise in endothelial leakage that follows stimulation by inflammatory chemicals in a test tube model. My work aims to not only increase our knowledge about how endothelial cells work but also point the way for future therapy goaled towards reducing or even preventing endothelial involvement in SIRS. This would have enormous value for major burn victims where the SIRS process currently hampers their progress and burn treatment to a great extent.
Future work 

I aim to spend the next twelve months using my experimental techniques to further understand Tie / Angiopoietin signalling in endothelial cells. My work is carefully coordinated with that of other research fellows in the laboratory, in order to identify future treatments for SIRS and related inflammatory conditions involving the endothelium. 
