Role of alveolar macrophages in the development of respiratory tolerance
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Background:

Alveolar macrophages (AMs) are specialized mononuclear phagocytic cells that function as a first host line of defence against inhaled particles and pathogens in the lower respiratory tract. The aim of the present study was to investigate on the role of macrophages during development of respiratory tolerance against allergens.

Methods:

Allergen-specific tolerance was induced in mice by mucosal administration of the model antigen ovalbumin (OVA) preventing the development of an asthma-like phenotype. Intrapulmonary application of clodronate-filled liposomes results in 90% depletion of alveolar and lung parenchymal macrophages compared to controls. Combination of our asthma/tolerance model with the clodronate model allows us to investigate on the role of AM in respiratory tolerance.

Results:

Macrophage depletion prevents the development of respiratory tolerance in response to immunization with OVA. Accordingly, histological examination of lung sections revealed massive increase in the pulmonary inflammation in AM-depleted mice. In contrast, control animals that had received liposomes alone were fully protected and did not develop asthma phenotype. Interestingly, mucosal application of OVA solely (so called tolerization) in AM-depleted mice was sufficient to induce an OVA-driven airway eosinophilia. This effect was lymphocyte-dependent since it was not observed in SCID mice. Furthermore, macrophage elimination resulted in an absolute and relative increase in the number of alveolar CD11c+ MHCII+ dendritic cells (DCs) and enhancement of migration of OVA-bearing cells from the alveolar space to the MLNs. 


Conclusion:
Our studies suggest an important role of AMs for the development of respiratory tolerance most likely by controlling the number, migration and/or Ag-presentation capacity of DCs.
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