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Analgesic Effect of Botulinum Neurotoxin Type A on Neuropathic Pain by Regulating
Nav1.8 Sodium Channel

CHEN Xi'*, ZHENG Shu-hui*, HU Xi-quan', LIU Xian-guo®
(1. Department of Rehabilitation Medicine, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou510630, China;
2. Research Center of Translational Medicine, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou 510080, China;
3. Pain Research Center,Zhongshan Medical College, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [ Objective] To investigate the analgesic effect of Botulinum Neurotoxin Type A (BoNT/A) on neuropathic pain
induced by Lumbar 5 ventral root transaction (L5 VRT) and further to explain the underlying mechanism. [ Methods] With use of the
method of behavioral test, the effect of BONT/A on the paw withdrawal threshold of LS VRT rats was investigated, the effect of BoNT/
A on Nav1.8 protein expression in Dorsal Root Ganglion (DRG) neurons of .5 VRT rats was ohserved by Western blot, the functional
Nav1.8 current density in DRG neurons was recorded with whole-cell patch clamp technique as well. [ Results] Subplantar injection of
BoNT/A at 7 U/kg and 15 U/kg in the ipsilateral hindpaw reversed LSVRT induced mechanical allodynia, started 1 day after
injection and persisted for at least 14 days. Further experiments found that administration of BoNT/A down-regulated the Nav1.8
expression and decreased the Nav1.8 current density in DRG neurons significantly. [ Conclusion] The reduction of activity on the
expression and function of Nav1.8 sodium channel may contribute to the long-lasting analgestic effect of BoNT/A.
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R IARL, MNLA SR 1R IE & |, U VR AR
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DiaetErmry 52, LU T % BoNT/A I RIGTT
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MEEE, 12 h=12 h FIR-PEAEIF B, L5 sh b
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I AE ] SIS BT AR
1.2 BE 5 BiiRVIETHEE (L5 VRT) B9l & R I1E M

FH 100 g/L K& SR RRIR (3.5 mL/kg, M6 I
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J5 B RERR T % 10 wL/mg fiN A SDS 2L , 1
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(L0 o = VO R — 7 S W 1 R R B
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) Hi I E 1 h, TBST W, A
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1.4 AMsEMNiEs DRG MEZ T
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1.5 HBAEEIER

PP A DRG #2870 40 I () 3% il A £
B L A N RS SRR IR T
AT BT NEARRRZIE(20 ~ 35 wm) , P
TR NS AR U B A L )5 25 7 S s |, R4
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1.6 SitZE5H

Giit g ot o SPSS 10.0 k4 (SPSS Inc.,
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way ANOVA)AbBE ; 77 422 545 - S0% UL 1
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0.001, 54 HER K FE S AL e dE ,n = 8741, & 1B),
SO 2% S 36 B R IS T A BoNT/A n] g & 4% LS
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WA, XA A/ — B E] BoNT/A FEH S
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Fig.1 Analgesic Effect of BONT/A on Neuropathic Pain induced by L5 VRT
The time course of mechanical allodynia on hind paws of L5 VRT rats after injection of BONT/A at 7 U/kg (A) and 15 U/kg (B).Subplantar

injection of BoNT/A (applied at day 5 after L5 VRT) attenuated mechanical allodynia, started 1 day after the injection and persisted for at least 14

days. (n = 8/group, 1)P < 0.05, 2)P<0.01,3)P < 0.001vs saline group)
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Fig.2 BoNT/A down-regulates the expression of Nav1.8
in DRG neurons of L5 VRT rats

A: Representative Western Blots for Nav1.8 expression in DRGs

of each group are shown. B: Densitometric analysis shows a significant
increase in Navl.8 protein expression following L5 VRT,  while
administration of BoNT/A down-regulates the expression of Navl.8 in

L5 VRT rats at day 7 and day 14. 1)P< 0.01vs sham group,2)P <
0.05 vs saline group, n = 5/group).
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Fig.3 BoNT/A decreases current densities (pA/pF) of Nav1.8 channels in DRG neurons of L5 VRT rats

A :The presentative currents of Nav1.8 recorded in Sham,

reduces Navl.8 current in DRG neurons that is supposed to increase following L5 VRT. B:

VRT+Saline and VRT+BoNT/A (7 U/kg) groups are shown.

BoNT/A notablely

I-V curves of Navl.8 currents in different groups. The

current densities of Nav1.8 in BoONT/A group are significantly decreased at =25 mV to =15 mV (1)P < 0.05,2)P < 0.01vs sham group, 2)P < 0.05 vs

saline group). C:

group, n = 12/group)
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Comparison of maximal current densities of Nav1l.8 in each group at =20 mV  (1)P < 0.01vs sham group,2)P < 0.05 vs saline
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BoNT/A N Navl.8 & [ K& & 7= DI Re 5%
M), FRATTHE— 2 N 4 20 M R R T
BoNT/A Xt L5 VRT RJ& DRG # £ 7T+ Navl.8 fY
WA PR I 2 BE S, SEUR A5 AR BoNT/A (7 U/
kg) T U5 AT 5 208/ 0 Dt Navl.8 SHHL, T LA
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2t A IA A Navl.8 &, [F R L)
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