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CSF1R inhibition depletes tissue resident macrophages and has a dual 
effect on glucose homeostasis 
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Background: The colony stimulating factor 1 (CSF1) has a pivotal role in promoting 

proliferation, differentiation and survival of macrophages. As macrophages have both 

beneficial (e.g. beta-cell replication) and deleterious effects on glucose homeostasis (insulin 

resistance and beta-cell dysfunction), we asked the question how prolonged CSF1R-inhibition 

in adult mice affects tissue resident macrophages and glucose metabolism.  

Research Design and Method: Male C57B6/N mice were treated with the CSF1R inhibitor 

PLX5622 incorporated into the food (1200ppm) for 4-5 months. Immune cells of different 

tissues were characterized by flow cytometry. Glucose metabolism was assessed by glucose 

tolerance tests, fasting/ refeeding, hyperinsulinemic euglycemic clamps and ex vivo glucose 

stimulated insulin secretion (GSIS). Beta-cell mass was determined by histology and beta cell 

identity by gene expression. 

Results: Treatment with PLX5622 resulted in depletion of tissue resident macrophages in the 

brain, lung, colon, adipose tissue, peritoneum and pancreas, whereas spleen and liver were 

not affected. Depletion involved mainly M2-like resident macrophages, whereas bone marrow-

derived inflammatory M1-like macrophages were only partially affected. Dendritic cells were 

also reduced and eosinophils increased in all tissues. Hyperinsulinemic euglycemic clamps 

showed a delayed, yet improved insulin sensitivity in peripheral tissues upon depletion of 

macrophages. However, glucose tolerance was impaired as a consequence of reduced insulin 

secretion as shown by in vivo glucose stimulation; fasting/ refeeding and ex vivo glucose 

stimulation (GSIS) in islets from mice treated with PLX5622. Beta-cell mass and identity, 

however, were not changed.  

Conclusion: These data indicate that despite being implicated with beta-cell dysfunction and 

insulin resistance, the presence of macrophages in pancreatic islets is required for adequate 

insulin secretion of the islets of Langerhans. 


