Targeting Autotaxin-mediated phospholipid dysregulation to mitigate traumatic brain injury outcomes 
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Introduction. Traumatic brain injury (TBI) triggers secondary injury cascades, including neuroinflammation, blood–brain barrier (BBB) disruption, and synaptic dysfunction, which contribute to long-term neurological deficits. Emerging evidence suggests that altered phospholipid metabolism is a central driver of these processes.

Aims. This study aimed to define the contribution of the Autotaxin (ATX)-lysophosphatidic acid pathway to TBI pathogenesis and evaluate its potential as a therapeutic target.
Methods. Bulk RNA sequencing was performed on brain tissue from experimental TBI models to identify dysregulated metabolic pathways. Genetic silencing of ATX and pharmacological inhibition with BI-2545, a potent BBB-penetrant ATX inhibitor, were used to assess the functional significance of ATX–LPA signalling. Outcome measures included LPA levels, neuroinflammatory responses, BBB integrity, and synaptic recovery.
Results. Transcriptomic profiling revealed significant enrichment of lipid metabolism–related pathways, with lysophospholipid processing consistently dysregulated across acute and subacute phases. ATX expression and LPA accumulation were markedly increased after TBI and correlated with microglial activation, vascular compromise, and synaptic deficits. Both genetic silencing of ATX and treatment with BI-2545 significantly reduced LPA accumulation, attenuated neuroinflammation, stabilized BBB integrity, and improved markers of synaptic function.
Discussion. These findings establish altered phospholipid metabolism as a defining feature of TBI and identify the ATX–LPA axis as a central driver of secondary injury. Genetic and pharmacological targeting of ATX provide convergent evidence for its role in TBI pathology, highlighting ATX inhibition with BI-2545 as a promising therapeutic approach to mitigate injury severity and improve neurological outcomes.
