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The molecular mechanism of anti-allodynic effect of GDNF in the rat neuropathic
pain model
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We investigated the molecular mechanisms of mechanical allodynia using the rat L5
spinal nerve ligation model. Following peripheral nerve damage, the injured heavily myelinated primary
afferent neurons up-regulated BDNF and NPY expression. Our data suggested that these neuropeptides were
released in the ipsilateral gracile nucleus by spontaneous firing of these neurons and facilitated touch
sense processing causin? mechanical allodynia. Additionally, we found that muscle-innervating primary
afferent neurons normally lacked Navl.7, an alpha-subunit of voltage-gated sodium channel, but began to
express this channel following nerve injury. Navl.7 may exert an important role for spontaneous firing.
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Gene name Accession No. bases
Rat NPY M20373 42-420
Rat Y1 BC089981 149-569
Rat Y2 AY004257 624-958
Rat Y4 U42388 161-684
Rat Y5 AF044264 816-1255
Rat Navl.7 AF000368 6031-6571
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Anti-Navl.7 ASC-008 Alomone

Anti-a 3Nat/K+ ATPase 06-172 Milipore

Anti-NPY RPN1702 Amersham
(6)
BDNF  NPY
L5 SNL
7
NPY
BDONF TrkB-fc

Q)
Navl.7 7

L5 SNL sham operation

L5 DRG 23



in situ hybridization

Navl.7 mRNA o 3Na+/K+ ATPase

(1) L5 SNL 3
3
7 GDNF
10
GDNF
DRG
10
@) 10
L5
NPY mRNA  BDNF mRNA
L5 SNL 3
GDNF
L5
SNL 3 NPY,
BDNF mRNA 7
GDNF
A3) L5 SNL 10
NPY
GDNF
NPY
3
GDNF
NPY
©)
Y1
NPY
L5 SNL
Y1
BIBO 3304
In situ
hybridization
Y1 mRNA
Y2, Y4, Y5 mRNA
Y1
Y1
5) Y1

BIBP-3226

BDNF TrkB-fc

L5 SNL
BIBP-3226
NPY  BDNF

2

3
GDNF
®)
a Navl.7
Navl.7
A
NF200
TrkA
2
Navl.7
Na+/K+ ATPase a 3
Navl.7
Navl.7
20
Navl.3
Navl.3
Navl.3
A

1
Fukuoka, T., Miyoshi, K., Noguchi, K.

De novo expression of Navl.7 in injured
putative proprioceptive afferents:
Multiple tetrodotoxin-sensitive sodium
channels are retained in the rat dorsal
root after spinal nerve ligation.
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