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P2X7 receptor mediated cytokine release from human microglia (monocyte-derived) and 

precision-cut brain slices; implications for patients with TBI and other brain pro-
inflammatory conditions 

 
Despite traumatic brain injury (TBI) being the leading cause of death and disability in people in 
their first four decades of life, there are no pharmacological treatments approved for this 
indication. Whilst several agents show activity in animal models of disease, achieving human 
translation remains a major challenge. The excitatory P2X7 receptor, by driving pro-inflammatory 
cytokine release and cell death, remains a well validated target in mouse models of a number of 
neuroinflammatory conditions. We therefore investigated the impact of P2X7 receptor inhibition 
using a P2X7 receptor antagonist, A-804598, in a human monocyte-derived microglial model 
(iMDM) in which we identified that the P2X7 was co-expressed with the microglial marker 
TMEM119. Activation of LPS-primed iMDM with the P2X7 receptor agonist BzATP evoked 
pore formation (as monitored by entry of the fluorescent dye, YO-PRO-1) and release of pro-

inflammatory cytokines including IL-1. P2X7 receptor antagonism reduced cytokine release in a 
concentration-dependent manner. To obtain further translational validation, using brain tissue 
from surgical resections, we generated precision cut human brain slices and quantified the impact 
of P2X7 receptor antagonism on BzATP-evoked cytokine release from LPS-primed slices. Again, 

A-804598 reduced IL-1 release in a concentration-dependent manner. The present results 
demonstrate the impact of a P2X7 receptor antagonist in human neuroinflammatory models 
supporting the hypothesis that P2X7 receptor antagonists may improve the clinical outcomes for 
patients with TBI. Furthermore, central P2X7 receptor antagonism may benefit patients with other 
neurological and psychiatric conditions associated with a pro-inflammatory environment in the 
brain or spinal cord.   
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