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Synopsis of project (background/research question/methods to be used/relevant key references):

Scientific questions & methods:

Acute lung injury (ALI) and its more severe form acute respiratory distress syndrome (ARDS) are major causes of patient morbidity and mortality within the intensive care unit (ICU). ALI/ARDS is the critical end-point of a spectrum of disorders, including pneumonia/influenza, aspiration of gastric contents, and sepsis.
Progression to ARDS is associated with 30-60% mortality and has been associated with as many deaths in ‘Western’ countries as breast cancer and HIV infection.  Somewhat surprisingly however, recent analyses of intensive care data suggests that overweight and obese patients may have some survival benefit compared to ‘normal’ body weight individuals (1).  At the moment it remains unclear whether this is indeed the case, and if so, what any underlying mechanism may be.

A small number of animal studies have been carried out to explore this ‘obesity paradox’ with regards to ALI/ARDS, and have suggested that diet-induced obesity may indeed provide some protection from the initial development of ARDS (2).  However, it is our belief that such studies are unlikely to have any real clinical relevance; obese individuals DO develop ARDS, what clinical studies indicate is that they ‘cope (i.e. survive)’ better.  In our opinion there are 2 major factors which impact on patient survival in such a scenario, these being iatrogenic injury (predominantly whether patients develop ventilator-induced lung injury (VILI) during their ICU stay), and resolution of injury.  We are currently carrying out studies to investigate whether obesity impacts on VILI, but this project is designed to investigate whether obesity impacts on the resolution of ARDS, using a newly developed mouse model (3).

Q1. Does diet-induced obesity influence the resolution of inflammation during ARDS?

ARDS will be induced in mice by trained personnel using a model of acid aspiration, which produces substantial degrees of inflammation and respiratory dysfunction very similar to those observed clinically, but spontaneously resolves after 3-5 days (3).  At predetermined time points after induction of injury (up to 5 days), students will carry out tissue dissection and evaluation of inflammation within the lungs.  This will include assessments of soluble pro and anti-inflammatory mediators by ELISA, and of various leukocyte subsets (both pro-injury and pro-resolution) within the lung using established flow cytometry techniques.  The changes in these inflammatory cells and mediators over time will be compared between lean animals and animals made obese by high fat feeding.  
Q2 Does diet-induced obesity influence the resolution of lung dysfunction during ARDS?
Depending on progress, experiments may then be carried out to evaluate whether resolution of lung injury is affected by obesity.  At predetermined time points after induction of injury (up to 5 days), animals will be anaesthetised and instrumented for physiological measurements (by trained personnel), after which students will evaluate respiratory mechanics, pulmonary oedema formation, and histological markers of injury.  As with Q1, students would be expected to carry out all practical aspects of the study except those that require Home Office training.  
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