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Novel thherapeutic strategy against ischemic stroke based on glial cell
interaction by ketone bodies
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Astroglia produce and release ketone bodies, especially beta-hydroxybutyrate

(BHB) by ischemic insult. BHB plays a neuroprotective role in various neurological disorders.
Dimethyl fumarate (DMD), used as a disease modifying drug for multiple sclerosis patients, has been
found to be a ligand of HCAR2. BHB also acts as a ligand for HCAR2. We have hypothesized that
astroglia-derived BHB reduces infarct volume and improves neurological function after a transient
middle cerebral artery occlusion (tMCAO). tMCAO was performed in male C57BL/6 mice and Nrf2-/- mice.

Infarct volume and neurological function assessed by hanging wire test was significantly improved
by DMF treatment both in C57BL/6 mice and in Nrf2-/- mice, suggestive of a Nrf2-independent
mechanism. In cultured central nervous system cells, DMF upregulated the expression HO-1 which is
most common downstream gene of Keapl / Nrf2 system. Importantly, however, both BHB and DMF may play
neuroprotective roles through HCAR2.
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