Modulation of granulocyte functions by the influence of Aspergillus niger and Toll like receptor agonists in children suffering from cystic fibrosis
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Introduction: Cystic fibrosis (CF) is a severe disease caused by dysfunction of a multifunctional cyclic-AMP regulated ion channel protein, cystic fibrosis transmembrane regulator (CFTR). The exact role of granulocytes and Aspergillus species in children suffering from CF is still not completely understood. Granulocytes express different pattern recognition associated receptors necessary for recognition of different species of fungi. The main aim of this study was to investigate the modulatory effect of Aspergillus niger and TLR-2, TLR-4 and TLR-9 agonists on granulocyte functions in CF patients.
Methods: Blood samples were taken from children suffering from CF and corresponding controls (healthy children). Granulocytes were purified by density gradient separation and erythrocytes were subsequently removed by lising in isotonic ammonium chloride solution. The cells were incubated with conidia of Aspergillus niger, zymozan (a TLR-2 agonist), LPS (a TLR-4 agonist) CpG (a TLR-9 agonist) for 120 min or 24 hours. Myeloperoxidase (MPO) activity was determined after 120 min incubation by modified Graham-Knoll protocol. The capacity for phagocytosis of Aspergillus niger was assessed as total number of internalized conidia / 100 granulocytes. Apoptosis was evaluated by morphological analysis of chromatin condensation using light microscopy. N-acetyl-cystein (NAC) and cytohalazin B were used to check the possible mechanism involved.
Results: Granulocytes from CF patients showed lower MPO and phagocytic activity as well as lower levels of apoptosis in culture compared to healthy controls. Aspergillus niger inhibited MPO activity and apoptosis both in granulocytes of patients and healthy controls and the process was additionally potentiated by NAC. Similar results were obtained by the treatment of granulocytes with LPS. Zymosan inhibited MPO activity, whereas CpG was not modulatory. Granulocytes from CF patients showed lower phagocytic activity of Aspergillus niger compared to healthy controls and this function was additionally inhibited by NAC and cytohalazin B.
Conclusion: Our results suggests that lower phagocytic activity and MPO activity, together with higher survival of granulocytes and lower response of the cells to TLR-2 and TLR-4, may be responsible to higher susceptibility of CF patients to Aspergillus infection.


