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Group’s Research Interest:

Our primary interest is in the mechanism and organ injury in the critical care setting. We use a range of animal and in vitro cell culture models to dissect out inflammatory response to infection- and trauma-related stress stimuli. Our particular focus is on cell-cell interactions in inflammation and the critical role that the response environment plays in the development of acute lung injury.
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Synopsis of project (background/research question/methods to be used/relevant key references):

Background:
Acute lung injury (ALI) within the lung transplantation setting is a major cause of morbidity and mortality in lung recipients [1-3]. A combination of lung inflammation pre-existing in the donor and the subsequent ischaemia-reperfusion injury, during the transplantation process, is considered responsible for this [4-6].  In order to investigate the cellular and molecular mechanisms responsible for ALI in lung transplant recipients, we use a mouse isolated perfused lung (IPL) model of donor lung inflammation and ischaemia-reperfusion. This model reproduces key features of ALI, including pulmonary oedema and cellular inflammation.

We hypothesise that underlying systemic inflammation (which currently may go undetected, i.e. is sub-clinical) in lung donors is primarily responsible for adverse reactions and resultant ALI in lung recipients. We previously found that sub-clinical inflammation, induced by low dose endotoxin pre-treatment, dramatically increases the severity of ALI following ischemia-reperfusion in isolated mouse lungs. Identification of the cellular and molecular mechanisms responsible for such increased sensitivity of lungs to the ischaemia-reperfusion insult may help identify new procedures to improve graft survival in transplant recipients, as well as increasing the potential pool of organs suitable for transplantation.
Scientific questions:

1. Is pro-inflammatory mediator production during ischaemia-reperfusion of ‘donor’ lungs enhanced by endotoxin pre-treatment of mice?
2. Do perfusates from ischaemic lungs of endotoxin pre-treated mice induce enhanced cell activation (monocyte and endothelial) as compared to those from non-pretreated mice?
Methods and techniques
Samples of pulmonary perfusate from our system will be collected from the simulated post lung-harvest surgery, post-ischemia and post-reperfusion time points and will be analysed using assessing the presence of a range of inflammatory markers. These will include pro-inflammatory cytokines, soluble markers of endothelial cell activation and a highly sensitive bioassay for quantifying activation if leukocytes and endothelial cells. Techniques involved include ELISA, cell culture and flow cytometry.
All techniques for analysis of lung inflammation and injury are used routinely in the lab (for recent examples see:  7 & 8). Dr Tatham will perform all in vivo experiments and samples will be analysed by the student. 
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