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Abstract

Objective: To investigate the analgesic effect of Botulinum neurotoxin type A (BoNT/A) on neuropathic pain in-
duced by Lumbar 5 ventral root transaction (L5 VRT) and further to observe the effect of BoNT/A on sodium
currents and excitability in uninjured dorsal root ganglion (DRG) neurons.

Method: The animal model of neuropathic pain was induced by L5 VRT in adult Sprague-Dawley rats. A sin-
gle BoNT/A or saline was subcutaneously injected into the hindpaws' plantar surface 5 days after L5 VRT. By
using behavioral tests, the effect of BoNT/A on the paw withdrawal threshold and thermal withdrawal latency
of L5 VRT rats was investigated, the effect of BoNT/A on tetrodotoxin-sensitive (TTX-S) and tetrodotoxin-resis-
tant (TTX-R) sodium current densities in DRG neurons of L5 VRT rats was observed by patch clamp, and
the threshold of action potential in DRG neurons was recorded as well.

Result: Injection of BoNT/A at 7 U/kg reversed L5 VRT-induced mechanical allodynia and thermal hyperalgesia
(P<0.01). Administration of BoNT/A significantly decreased the current densities of TTX-S and TTX-R sodium
channels in uninjured DRG neurons of L5 VRT rats (P<0.05). In addition, BoNT/A significantly increased the
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threshold of action potential in DRG neurons of L5 VRT rats (P<0.05).
Conclusion: Administration of BoNT/A is capable of decreasing current densities of TTX-S and TTX-R sodi-

um channels and increasing the threshold of action potential in uninjured DRG neurons following L5 VRT,

thus contributes to its analgesic effect.
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