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Body: Unregulated protease activity may drive dysregulated pulmonary inflammation implicated in acute
lung injury (ALI). Elafin is a potent serine protease inhibitor produced locally in the lung by epithelial and
inflammatory cells with anti-inflammatory properties. In this study we assessed the temporal changes in
elafin concentration in patients with ALI and evaluated whether a decrease in elafin levels are due to
proteolytic degradation. Patients with ALI within 48 hours of onset of ALI (n=37), day 3 (n=19) and day 7
(n=9) as well as healthy volunteers underwent bronchoalveolar lavage (BAL). Elafin was measured by
ELISA. To determine whether elafin was susceptible to proteolytic cleavage, western blot analysis of
recombinant elafin incubated with BAL fluid ± protease inhibitors was carried out. Elafin was significantly
increased at the onset of ALI compared to healthy volunteers (39±5 ng/ml vs 0.5±0.1 ng/ml; p<0.0004).
Elafin levels fell significantly by day 7 compared to baseline (16±4 ng/ml Vs 39±5 ng/ml; p=0.02). Incubation
of exogenous elafin with ALI BAL fluid revealed that elafin underwent proteolytic cleavage. In contrast,
proteolytic cleavage was not observed following incubation of exogenous elafin with healthy volunteer BAL
fluid. Pre-incubation of ALI BALF with trypsin and chymotrypsin-like inhibitors abrogated this degradation of
elafin. In addition, we demonstrated increased levels and activity of 20S proteasome in the BAL fluid of ALI
patients compared to healthy volunteer BAL fluid and confirmed that 20S proteasome was responsible for
cleavage of elafin in ALI BAL fluid which inactivated elafin's anti-elastase activity.
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