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Abstract 
 
Georgia Varelogianni (2011): Chloride Transport and Inflammation in 
Cystic Fibrosis Airways. Örebro Studies in Medicine 62, 65 pp. 
 
Cystic fibrosis (CF) is one of the most common lethal, autosomal recessive 
inherited diseases among Caucasians. It is caused by a mutation in the cys-
tic fibrosis transmembrane conductance regulator (CFTR), a chloride 
channel activated by cyclic AMP. The disturbed electrolyte transport 
caused by the impaired CFTR channel leads to defective mucociliary clear-
ance, airway obstruction and chronic airway infections.  
     Three different substances (N-acetylcysteine, duramycin and ambroxol) 
were tested in order to investigate if they could improve Cl- transport 
across epithelia and if so, through which mechanisms.  
     N-acetylcysteine (NAC), a well-known mucolytic and anti-oxidant drug 
increased significantly Cl- efflux from cystic fibrosis bronchial epithelial 
(CFBE) cells. It was shown that NAC can (partially) correct the Cl- trans-
port deficiency in CF airway epithelial cells with ∆F508-CFTR through a 
direct effect on CFTR (Paper I). 
     Duramycin increased Cl- efflux from CF airway epithelial cell in a very 
narrow concentration range. That effect is not associated with an increase 
in the intracellular calcium concentration (Paper II). The fact that results of 
a clinical study of duramycin, carried out several years ago, have not been 
published suggests that duramycin is not only ineffective in vitro, but also 
in vivo. 
     Ambroxol has been widely used as supplementary therapy for the 
treatment of many respiratory diseases. It was shown that 8h treatment 
with ambroxol caused a nearly six-fold increase in Cl- efflux from CF air-
way epithelial cells, which brings the Cl- efflux up to the level of cells with 
wild-type CFTR (Paper III). 
     We also studied the role of the innate immunity system in CF airway 
epithelial cells. High levels of Nod1 were found both in CF and non-CF 
airway epithelial cells, but a decreased expression of Nod2, and decreased 
levels of the pro-inflammatory cytokines IL-6 and IL-8 were found only in 
CF airway epithelial. The decreased levels of Nod2 suggest that the CF-
cells are less able to recognize pathogens such as Pseudomonas aeruginosa, 
which might lead to a higher uptake of the pathogen (Paper IV). 
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