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Microglial activation by Citrobacter koseri is mediated by TLR4- and MyD88-dependent pathways

Abstract:  Microglia are the resident mononuclear phagocytes of the CNS parenchyma and are equipped with a repertoire of Toll-like receptors (TLRs) that play a pivotal role in detecting invariant pathogen motifs. C. koseri is a Gram-negative bacterium that can cause a highly aggressive form of neonatal meningitis, which often progresses to establish multi-focal brain abscesses. Despite its tropism for the brain parenchyma, microglial responses to C. koseri have not yet been examined. Therefore, we investigated the importance of the lipopolysaccharide (LPS) receptor TLR4 and MyD88, an adaptor molecule involved in the activation of the majority of TLRs in addition to the IL-1 and IL-18 receptors, for their roles in regulating microglial activation in response to C. koseri. The induction of proinflammatory mediators, including nitric oxide (NO), TNF-, IL-1, CXCL2 (MIP-2), and CCL2 (MCP-1) by C. koseri was mediated primarily via TLR4 and MyD88 since their production was significantly attenuated in microglia deficient for either molecule. However, residual responses to C. koseri were still detected in TLR4 mutant and MyD88 KO microglia, suggesting a minor contribution for pathways independent of both molecules. Gentamicin protection assays revealed that phagocytized bacteria were not eradicated from cells, suggesting that C. koseri is capable of surviving intracellularly in primary microglia. Collectively, these results demonstrate that microglia initiate beneficial pro-inflammatory responses to C. koseri via TLR4- and MyD88- dependent pathways, and at the same time may promote bacterial dissemination in the CNS through their ability to harbor intracellular organisms. Ongoing studies are investigating the pathogenesis of C. koseri-induced brain abscess to determine the functional importance of TLR4 and MyD88 signaling pathways in regulating CNS immunity to the pathogen in vivo.
