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The role of pericytes in the development of epileptogenesis after traumatic
brain injury
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Traumatic brain injury TBI produces the secondary damages including
late-onset epilepsy. To understand how TBI causes an uncoordinated crosstalk in the neurovascular
unit (NVU) and neuronal hyperexcitability, we focused on pericyte reactivity in the NVU cell
properties in TBI mice. PDGFRB immunoreactivities in pericytes were significantly increased in the
early phase (up to 4 days after TBI). Microglial and astrocyte activations were found during a
period from 4 to 28 days after TBI. The severity of seizure induced by pilocarpine gradually
increased, becoming significant at 28 days after TBI. Then, treatment of imatinib, an inhibitor of
PDGFR signaling, during the early phase lowered seizure susceptibility to pilocarpine, suppressed
microglial activation and decreased expression of the astrocytic glutamate transporter. These
findings indicate that brain pericytes with rapidly increased PDGFRB expression may drive
TBI-induced dysregulation of NVU function and brain hyperexcitability.
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Enhanced glutamate uptake in the astrocytes cocultured with brain pericytes.
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Brain pericytes increase sodium-dependent glutamate uptake in astrocytes.
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Activated pericytes in the early stage after traumatic brain injury is a key trigger of the progression of microglial
activation and neuronal hyperexcitability in the stage in mice.
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Increased PDGFRPB expression of the pericytes in the early stage after traumatic brain injury is a major cause of the
subsequent activation of microglia and hypersusceptibility to pilocarpine-induced seizure in mice.

NEURO 2019 (Late Breaking)

2019

Kenta Sakai, Fuyuko Takata, Yoshie Tanaka, Yume Sezaki, Kazuki Tominaga, Kana Hashiguchi, Miho Yasunaga, Atsushi Yamauchi,
Shinya Dohgu, Yasufumi Kataoka.

PDGFRB signal inhibition in brain pericytes suppresses glial activation and increased seizure susceptibility to pilocarpine
in mice with traumatic brain injury.
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Dysregulation of the CNS supporting vascular and glial cells induces the late posttraumatic epilepsy in mice with mild
traumatic brain injury.
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