Inhibition of CSF1 receptor activation improves cigarette smoke-induced pulmonary and cognitive outcomes.
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Introduction. Chronic obstructive pulmonary disease (COPD) is a global crisis, ranking as the fifth leading cause of death in Australia. It costs nearly $9 billion annually due to managing comorbidities and acute exacerbations triggered by infections. Cognitive dysfunction affects up to 61% of COPD patients, but the mechanism remains unclear, thus hampering the development of therapeutics. Lung macrophages and neutrophils may reach the brain thereby activating the brains immune cells, microglia causing cognitive impairment. Colony stimulating factor 1 (CSF1) and its receptor (CSF1R) play a role in regulating both macrophages and microglia. 
Aims. To investigate the role of CSF1R in pulmonary macrophage-microglia communication, and whether utilising CSF1R antagonists can improve pulmonary and cognitive outcomes in a preclinical model of COPD.
Methods. Male BALB/c mice were exposed to room air or cigarette smoke (CS) for 8 weeks followed by a 4-week treatment with the CSF1R antagonist, GW2580 (75 mg/kg) or vehicle (0.5% CM-cellulose) alongside CS exposure (n=14/group). Recognition and spatial working memory were assessed (novel object recognition test and y-maze) and tissue collected to assess lung inflammation (flow cytometry) and neuroinflammation (immunofluorescence).

Results. CS vehicle mice displayed an increased percentage of interstitial lung macrophages compared to shams (p<0.0001) and GW2580 partially restored the percentage of interstitial lung macrophages although not to sham levels (p<0.0001). CS-exposed mice displayed impairments in both recognition and spatial working memory compared to sham mice (p<0.01) which were reversed by GW2580 treatment (p<0.05). CS exposure led to a robust reduction in hippocampal microglial complexity (p<0.05). Treatment with GW2580 restored microglial complexity with a shift from an “activated” morphology in CS mice toward a surveillant “ramified” morphology similar to sham mice. 
Discussion. CS exposure induced pulmonary impairments alongside recognition and spatial working memory deficits like those seen in humans with COPD. A therapeutic treatment with the CSF1R antagonist; GW2580, partially restored pulmonary inflammation, improved recognition and spatial working memory and altered the microglial morphology. Future work will investigate if pharmacological modulation of CSF1R can resolve neuronal alterations.
