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Effects of reactive oxygen species on spinal ventral horn neurons and
investigation of neuroprotective therapy for spinal cord injury

OHASHI, Masayuki
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We investigated how pathological levels of H202, an abundant reactive oxygen

species, regulate synaptic transmission and neuronal excitability in VH neurons of rats using a
whole-cell patch-clamp approach. H202 increased the release of glutamate and GABA from presynaptic
terminals. The increase in glutamate release involved N-type voltage-gated calcium channels (VGCCs),

ryanodine receptors (RyR), and inositol triphosphate receptors (IP3R); the increase in GABA
release, which inhibited glutamatergic transmission, involved IP3R. On the other hand, H202
decreased neuronal excitability via activation of extrasynaptic GABAA receptors. H202 depressed the
medium and slow afterhyperpolarisation, suggesting that H202 per se has the potential to induce
hyperexcitability in VH neurons via a decrease in conductance of small-conductance calcium-activated
potassium (SK) channels. Moreover, N-type VGCC inhibitor (ziconotide) attenuated damage induced by
spinal cord injury in rat models.
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