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Body: Background: The inflammatory response in chronic obstructive pulmonary disease (COPD) is
accompanied by small airway remodelling, including ASM thickening. Oxidative stress drives airway
remodelling in COPD, by activation of redox-sensitive signalling pathways and direct tissue damage. The
mitochondria, a target of oxidative stress, apart from their role in energy production, regulate cell survival
and inflammation. Oxidative stress-mediated mitochondrial dysfunction may lead to a defective ASM in
COPD. Aims & Objectives: Determine whether oxidative stress leads to mitochondrial dysfunction in ASM
cells (ASMCs) of COPD patients. Methods: ASMCs were isolated from bronchoscopic biopsies of healthy
non-smokers, smokers and COPD patients. Mitochondrial ROS and membrane potential were determined
using the fluorescent probes MitoSOX and JC-1, respectively. ATP levels were determined using a
bioluminescence assay and mitochondrial metabolic rates using the Seahorse XF analyser. Results: H2O2

(100µM) reduced mitochondrial membrane potential (∼35%; p<0.01) and ATP levels (∼80%; p<0.01) after
2hrs, and this was reversed by the antioxidant N-acetylcysteine (NAC) (10mM). Mitochondrial ROS levels
were also increased, and the increase was higher in ASMCs from COPD patients compared to healthy
(p<0.05). The baseline (p<0.05) and ATP-linked mitochondrial respiration (p<0.05), and reserve capacity
(p<0.01) were reduced in ASMCs from COPD patients compared to healthy subjects. Conclusion: Oxidative
stress-induced mitochondrial dysfunction in ASMCs is more prominent in COPD, which may underlie ASM
dysfunction. On behalf of the COPD MAP Consortium WP3. Supported by the MRC-ABPI COPD
Consortium.
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