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Body: Introduction Acute lung injury (ALI) is a major cause of respiratory failure in the critically ill patient.
Our current research suggests that local steroid metabolism by alveolar macrophages is defective in ALI
patients. As the predominant function of these cells is phagocytosis of apoptotic neutrophils during
resolution of inflammation, we sort to investigate the effect of pre-receptor glucocorticoid metabolism in a
murine model of ALI. Methods Using intra-tracheal instillations of LPS (50µg), we analysed the inflammatory
response in the lungs of wild type (WT) mice compared to those deficient in 11β-hydroxysteroid
dehydrogenase 1 (HSD1 KO). These mice specifically lack the enzyme which converts inactive cortisone to
active cortisol. Results Intra-tracheal LPS challenge in WT mice induced significant lung permeability
(p=0.002) and neutrophilia (p=0.002) which was associated with hypoxia (p<0.0001), compared to
PBS-treated controls. In addition, CD11c+CD11b+ monocytes were recruited (p=0.0003), which differentiate
into macrophages within the first 24h post IT-LPS. However in HSD1 KO mice differentiation is delayed
(p=0.012) resulting in augmented lung permeability (p=0.022) and prolonged inflammation, as assessed by
elevated expression of RAGE (p=0.015), CXCL1/KC (p=0.011) and IL-1β (p=0.041) and increased
neutrophilia (p=0.040), compared to WT controls 48hrs post IT-LPS. Conclusion Our data indicate that
insufficient alveolar glucocorticoid metabolism augments the duration and severity of lung injury. Therefore,
therapies targeting defective macrophage HSD1 expression may have value in promoting the resolution of
ALI.
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