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

Background: Perturbation of normal vascular homeostasis is central to the pathophysiology of sepsis and septic shock.  The vascular endothelial surface is covered by a dense layer of proteoglycans and their associated glycosaminoglycans (GAGs) forming a glycocalyx structure 1[]
. This glycocalyx surface layer forms a vascular-endothelial barrier that regulates multiple processes including fluid transport, vasotone, and leukocyte adherence.  Shedding of the glycocalyx is known to occur during acute systemic inflammatory conditions such as sepsis 2[]
 and global ischemia-reperfusion during major surgery 3[]
.  Reduction in glycocalyx thickness or changes to its composition can result in disruption of vascular and tissue homeostasis and lead to leukocyte-mediated inflammation through their enhanced adhesion to the endothelial surface. The endothelial glycocalyx is therefore considered of critical importance in sepsis and other vascular diseases and is an expanding area of research due to availability of new tools for its analysis.
Research question: Evidence for glycocalyx shedding is often based on increased plasma levels of soluble proteolgycan or GAGs, particularly in clinical studies where direct analysis of the endothelium is not possible. These studies, therefore, do not provide critical information regarding the vascular sites from which glycocalyx constituents are released into the circulation during inflammation.  Identifying the vascular beds most prone to such shedding events could significantly enhance our understanding of the events leading to organ dysfunction and shock in sepsis. This study will investigate changes to endothelial glycocalyx in different vascular beds following septic challenge in mice and attempt to correlate these with permeability changes.
Methods: Mouse models of sepsis will be used in which septic material (e.g. endotoxin, whole bacteria) are injected intravenously and, after defined periods, tissues from different organs and vascular beds collected for analysis of endothelial cells by flow cytometry. Existing methods will be used to quantify endothelial glycocalyx components, including total GAGs, heparan sulphate GAG and the proteoglycan, sydnecan 1.  Permeability changes in tissue will be determined by changes in wet-dry ratios and vascular leak of flouresence-labeled albumin. Measurements of circulating GAGs and proteoglycan may also be performed using ELISA. 
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