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Body: Introduction: Pulmonary surfactant dysfunction has been reported for ARDS, ALI and CF, among
other inflammatory lung diseases, and associated with impaired lung function. Pulmonary surfactant coats
the air-lung interface and reduces surface tension to a near zero value. Low surface tension is necessary for
the lung to maintain a large gas exchange area, airway patency and high compliance. This function may
become impaired during pulmonary inflammation, where reactive oxygen species (ROS) degrade surfactant
lipids and proteins. Here, we show that the inhibitory mechanism is cholesterol dependent. We expose
Bovine Lipid Extract Surfactant (BLES) to the Fenton-like reaction as an established model for surfactant,
degraded by ROS in the inflamed lung. Function is tested in vitro, in a captive bubble surfactometer, for the
oxidized BLES in the presence and absence of cholesterol. Methods: BLES was provided by BLES
Biochemicals Inc. BLES was exposed to hydroxyl radicals generated from Fenton-like chemistry for 24 h to
produce oxidized BLES. Cholesterol was added to BLES to a final concentration of 8 % wt/wt. Surface
activity of surfactant was determined with a computer-controlled captive bubble surfactometer.

Conclusion: The current study shows for the first time that the inhibition of surfactant by oxidation is
cholesterol-dependent. We argue that the mechanism of surfactant dysfunction demonstrated in vitro is
relevant to inflammatory lung diseases.
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