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Neuroinflammation has been linked to CNS disease. The establishment of effective and high-

throughput preclinical models of neuroinflammation is required to advance drug development.

Lipopolysaccharide (LPS) is a cell-wall component of gram-negative bacteria and a toll-like receptor

(TLR)-4 ligand. TLR-4 activation by LPS leads to downstream production and release of pro-

inflammatory cytokines through the NFκB signalling pathway. We investigated the suitability of LPS-

induced inflammation for drug discovery using in vitro and in vivo models, with a focus on endpoints

relevant to CNS disease.

The effect of LPS on cytokine release and cell morphology was investigated in mouse primary mixed

glia. Cytokine and chemokine expression in the brain was explored in mice following the induction of

systemic inflammation by intraperitoneal (i.p.) LPS administration. In rats, behavioural endpoints,

including motivation, were investigated following i.p. administration of LPS. The effects of LPS

stimulation on cytokine release was evaluated in human peripheral blood mononuclear cells (PBMCs)

and whole blood cultures isolated from healthy donors.

In mixed glia, LPS increased cytokine release and induced microglia morphological changes in a

concentration-dependant manner. LPS administration by i.p. injection increased cytokine and

chemokine production in mouse brain and induced motivational deficits in rats. In human PBMCs and

whole blood cultures a concentration-dependant increase in cytokine release was observed following

LPS treatment.

LPS induced inflammation in CNS relevant rodent in vitro and in vivo models. LPS caused deficits in

motivation in rats, demonstrating the utility of LPS for modelling behavioural symptoms of psychiatric

and neurodegenerative disease. Research has indicated that central inflammation in CNS disorders

may be mirrored in the periphery through immune cell activation. Here we show the translational

potential of LPS models using human immune cell and blood cultures.
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