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Role of N-type voltage-gated calcium channel in mechanisms of neuropathic pain
after spinal cord injury
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We analyzed the role of N-type voltage-gated calcium channels (VGCC) in
neuropathic pain (NP) after spinal cord injury (SCIg and the effects of N-type VGCC inhibitor on NP
after SCI by behavioral, electrophysiological, and immunohistochemical experiments using SCI rats.
In behavioral experiments, thresholds of NP were improved by administration of N-type VGCC
inhibitors. In in vitro patch-clamp recordings, administration of N-type VGCC inhibitor decreased
the frequency of miniature excitatory postsynaptic currents and inhibited monosynaptic EPSCs induced
by A-delta and C fiber stimulation. In in vitro recordings, administration of N-type VGCC inhibitor
decreased the frequency of action potential. Our results indicate that N-type VGCC inhibitors act
on excitatory presynaptic terminals in the dorsal horn of the spinal cord and reduce NP after SCI.



55%

50%

N VGCC

@

Horizons Impactor)
4 4

@
14
14
(3) In vivo
89

(4) In vitro

ar o)
conotoxin MVITA (1 pM, 30 )
EPSC
@
1
MVITA 14
(D von Frey test
MVITA
(MVIIA 23.0+ 9.8q, 4.1

+ 2.3g, p <0.01)

(QoL)

[1] (Below-level)
( )
QoL
3
N
(VGCC)
N  VGCC
N  VGCC
N  VGCC
N  VGCC
8 10 (Infinite
(100 kdyn)
L4 N  VGCC (w -conotoxin MVIIA 200 pmol)
Basso-Beattie-Bresnahan (BBB)
von Frey test ( )
( )

von Frey Filament (VFF)

w -conotoxin MVIIA

Ad C

BBB score

(point)
25 1

o HFRtEG+MVIA
* HihiaE

20 A

0 T
DO D1 D2 D3 D4 DS D6 D7 D14

-5 d
(1. B8 Bt AE ST




(2) In vivo

0.21% 0.24 Hz
MVITA
2.9+ 1.4 Hz, p <0.001;

(4) In vitro
(MEPSC)
<0.01)
EPSC
*+ 296.5 pA 270.9% 247.
N

0.98+ 0.78 Hz MVIIA
(p <0.001; 2A)
(MVIIA 13.3+ 6.8 Hz, MVIIA
2B)
A Spontaneous firing B  Stimulus-evoked firing
SCI SCI + MVIIA SCI SCI + MVIIA

vFF vFF

1_s 1s

2. Invivo/SyFIS5 T8k

11 w -conotoxin MVIIA
7.8+ 8.2 Hz 4.6+ 5.2 Hz (p
( 3 Ad C
212.7+ 227.3 pA 149.5+ 171.1 pA 337.8
8 pA (p <0.01)
TTX (0.5 uM)

MVIIA (1 uM)

40 pA

10s

B3, UNRE S FTREER

w -conotoxin MVIIA



Ohashi N, Uta D, Ohashi M, Hoshino R, Baba H 18
Omega-conotoxin MVIIA reduces neuropathic pain after spinal cord injury by inhibiting N-type 2024
voltage-dependent calcium channels on spinal dorsal horn.
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