Effect of lipopolysaccharide and anti-inflammatory compounds on murine microglial transporters 
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Introduction. Microglia have been suggested to play a role in drug disposition within the CNS due to their expression of functional drug transporters (Ronaldson et al, 2022). Reduced abundance and function of key efflux transporters, including P-glycoprotein (P-gp) and breast cancer resistance protein (Bcrp), have been observed in microglia stimulated with lipopolysaccharide (LPS) (Gibson et al, 2012). In addition, modulation of fatty acid binding protein 4 (FABP4) and copper homeostasis have been shown to reduce LPS-mediated microglial inflammation. The impact of modulating these pathways on LPS-mediated effects on drug transporters in microglia is unknown. 
Aims. To investigate the impact of LPS and two therapeutic interventions, namely Cu(ATSM), a copper-modulating compound, and BMS309403, an FABP4 inhibitor, on transporter abundance and function in BV-2 microglia.
Methods. BV-2 cells were exposed to 1 µg/mL LPS alone and to either 100 nM Cu(ATSM) or 50 µM BMS309403 with and without LPS 1 µg/mL for 24 h. Transporter abundance was assessed via targeted LC-MS/MS and western blot. 
Results. LPS exposure demonstrated a reduction in microglial P-gp ((32%) and Bcrp ((40%) abundance, whilst increasing both glucose transporter 1 ((14%) and organic anion transporting polypeptide 4a1 ((29%). Although Cu(ATSM) or BMS309403 did not reverse LPS-mediated transporter changes, Cu(ATSM) treatment trended toward increased P-gp abundance, whilst BMS309403 treatment downregulated several efflux transporters. 
Discussion. Our targeted proteomic analysis supports existing literature demonstrating that inflammatory pathways play a role in microglial efflux transporter and solute carrier regulation. These results also highlight a potential role for FABP4 in microglial transporter regulation, the mechanism of which will be the focus of future studies.    
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