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Title: Intrathecal Administration of Botulinum Toxin type A Might Be Suppressed the Increasing of
Excitatory Synaptic Transmission in the Spinal Cord Dorsal Horn

Kohei Nemoto
Department of Anesthesia and Pain Medicine, Dokkyo Medical University School of Medicine

Abstract
To clarify the analgesic effect in neuropathic pain of botulinum toxin type A (BoNT/A), a study

regarding intrathecal administration of BONT/A in a neuropathic pain model was performed. 0.15 units of
intrathecal BONT/A was administered 2 days after sciatic ligation (Seltzer method). Allodynia was
examined using the von Frey test, and the effect of BONT/A on excitatory synaptic transmission in the
spinal dorsal horn was evaluated using patch clamp whole-cell recording.

The attenuation of alodynia was observed in the BoNT/A treatment group after ligation with the
von-Frey test after the sciatic nerve ligation (p<0.05). Patch clamp whole cell recording of spinal slice was
performed 7 days after BONT/A treatment, and miniature excitatory postsynaptic currents (mEPSCs) were
observed. The frequency of mEPSCs was significantly reduced compared with the vehicle group (p<0.05)
with no effect on amplitude. The amplitude of evoked excitatory postsynaptic currents (eEPSCs) induced
by single stimulation was also inhibited by intrathecal BONT/A.

These results suggested that the increasing of excitatory synaptic transmission in the spinal cord dorsal horn
might be suppressed by intrathecal administration of BoNT/A, which is likely to produce presynaptic

suppression underlying these analgesic effects.

Kay words
botulinum toxin type A , neuropathic pain, patch clamp whole-cell recording, miniature excitatory
postsynaptic currents, evoked excitatory postsynaptic currents
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