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Body: Background: Clara cell protein (CC10) is the major secretory protein of Clara and is crucial for
maintenance of airway epithelium in health. CC10 plasma levels are reduced in COPD patients, but the
underlying reasons are unclear. We tested whether there is a blunted expression of CC10 in the airways of
human and mice exposed to cigarette smoke (CS) which may contribute to impaired repair of airway
epithelial injury in smoke-exposed animals. Methods: Immunostaining and image analysis software were
used to measure CC10 expression in airways in lung sections from 6 healthy controls vs. 6 patients with
mild to moderately severe (M-M) COPD (Gold I-II) or severe to very severe (S-VS) COPD (Gold III-IV). We
also immunostained lung sections from C57BL/6 WT mice exposed to air vs. CS for 1, 3, or 6 months.
Results: CC10 expression in airway epithelium was lower in all COPD patients vs. healthy human subjects
(median=724.2X103 vs. 2806.4x103 FL Units/pixel2, respectively p<0.001), but was not significantly
different between the M-M vs. S-VS COPD groups (p=0.09). CC10 expression was not reduced in the
bronchi of 1 month-smoking mice vs. air-exposed mice (p=0.57), but mice exposed to CS for 3 or 6 months
had significantly lower CC10 staining compared with air-exposed mice (median=1661.2X103 and 22.9 vs.
3510X103 Fl Units/px2, respectively; p<0.001). Conclusions: CC10 expression is reduced in airway
epithelium in COPD patients including patients with mild disease. In addition, exposing the airways of mice
to CS for 3-6 months reduces their CC10 expression. These results indicate that CC10 expression in airway
epithelia may be a rapid and sensitive marker of smoke-induced airway injury.
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