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[Background] 

Peripheral nerve injury leads to sensory ganglion hyperexcitation, which increases 

neurotransmitter release and neuropathic pain. Botulinum toxin type A (BoNT/A) regulates 

pain transmission by reducing neurotransmitter release, thereby attenuating neuropathic 

pain. Despite multiple studies on the use of BoNT/A for managing neuropathic pain in the 

orofacial region, its exact mechanism of transport remains unclear. In this study, we 

investigated the effects of peripheral administration of BoNT/A in the treatment of 

neuropathic pain and evaluated its transportation in the trigeminal nerve. 

 

[Methodology] 

Male Sprague Dawley rats (weighing 120-360g) were used in these experiments. Two 

different neuropathic pain animal models were performed, by intraperitoneal cisplatin 

injection (2mg/kg/day) for four consecutive days or infraorbital nerve constriction (IONC). 

Quantitative sensory testing was performed using electronic Von Frey device. The mouse 

bioassays were performed to evaluate the transmission of BoNT/A through blood circulation. 

The Alexa Fluor-488-labeled C-terminal half of the heavy chain of BoNT/A (BoNT/A-Hc) was 

peripherally injected into the whisker pad to evaluate its transmission in the trigeminal 

ganglia. Bilateral trigeminal ganglia were obtained four days later, followed by 

immunohistochemistry results observation and densitometric analysis. 

 

[Results]  

Intraperitoneal administration of cisplatin induced bilateral neuropathic pain in the 

orofacial region. Unilateral infraorbital nerve constriction (IONC) also reduced the 



 

ipsilateral head withdrawal threshold to mechanical stimulation. Unilateral peripheral 

administration of BoNT/A to the rat whisker pad attenuated cisplatin-induced pain 

behavior bilaterally. Furthermore, contralateral peripheral administration of BoNT/A 

attenuated neuropathy-induced behavior caused by IONC. BoNT/A appearance was 

detected in the blood after its peripheral administration. BoNT/A-Hc was localized in the 

neurons of the bilateral trigeminal ganglia following its unilateral administration. 

 

[Conclusion] 

These findings suggest that axonal and hematogenous transport are involved in the 

therapeutic effects of peripherally administered BoNT/A in the orofacial region. 

 


