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Project Summary: Cigarette smoke has been implicated as a major risk factor in
chronic obstructive pulmonary disease (COPD). The relaxation and density of lung blood
vessels is diminished in human cigarette smokers and in the lungs of individuals with
COPD. Cigarette smoke extract (CSE) causes inhibition of an enzyme called nitric oxide
synthase, which is involved in the relaxation and growth of lung blood vessels. The
objective of this project is to study the role of calpain in the CSE-induced inhibition of
nitric oxide synthase. The project has measured calpain activity and protein changes in
CSE-treated lung endothelial cells. Two pathways in the regulation of protein and activity
of nitric oxide synthase by calpain were studied in CSE-treated lung endothelial cells by
using calpain inhibitors and molecular biology technique. The effects of CSE on
endothelial cells growth were also studied. A better understanding of the mechanism
responsible for dysfunction of nitric oxide synthase and vessel growth in the lungs of
cigarette smokers and patients with COPD will advance the ability to prevent or
attenuate the pulmonary vascular complications, such as pulmonary hypertension and
cor pulmonale, that develop in these individuals.

Project Successes: The project found that CSE induced an inhibition of calpain
activity. The inhibition of calpain activity by CSE is caused by an increase in calpastatin
protein, an endogenous calpain inhibitor. Four antisense nucleotides of calpastatin were
designed. One of the antisense nucleotides has been found to be able to prevent
smoke-induced increase in calpastatin protein and smoke-induced inhibition of calpain
activity as well as smoke-induced decreases in protein of nitric oxide synthase and
endothelial cell growth in lung endothelial cells. The antisense nucleotides of calpastatin
also prevent CSE-induced decrease in gene transcription of nitric oxide synthase.
Decreased activity of nitric oxide synthase and endothelial cell growth caused by CSE
may be responsible for the increased risk of COPD and vascular dysfunction in cigarette
smokers. Identifying the mechanism of CSE-induced inhibition of nitric oxide synthase
will advance the understanding of the pathophysiology of pulmonary vascular disease
and dysfunction in cigarette smokers.
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New grants based in part on BRP-funded work:

Flight Attendant Medical Research Institute

Title: Clinical Innovator Award, Effect of side-stream cigarette smoke on lung endothelial
angiogenesis induced by epidermal growth factor

Project period: 07/01/2004 — 06/30/2006

Award amount: $200,000
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