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Neuropathic pain that results from the nerve injury is the chronic pain that is hard to treat with
analgesics. The present study was designed to reveal the supraspinal mechanisms of neuropathic
pain using partial sciatic nerve-ligated mouse model. The mechanical hyperalgesia in nerve-ligated
mice were reversed by the preemptive, but not postinjury, administration of L-type calcium channel
a2d subunit blocker gabapentin. It is suggested that centrally administered gabapentin attenuates
the development, but not maintenance of neuropathic pain. In the next, we examined the expression
of neuronal cells in several brain regions. We observed that the expressions of Iba-1 that is a marker
of microglia and GFAP that is a marker of astrocyte were increased in the anterior cingulate cortex
(ACC). Intra-ACC treatment with microglial inhibitor minocycline attenuated the hyperalgesia in
nerve-ligated mice, suggesting that the activation of microglia in the ACC is involved in the
expression of hyperalgesia in neuropathic pain. Moreover, inhibition of the ACC microglia also
attenuate the activation of astrocytes. Furthermore, the increased phosphorylation of AMPA
receptor subunit GIUA1 at ser831 in nerve-ligation is attenuated by the intra-ACC treatment with
minocycline. Therefore, it is possible that the ACC microglial activation in nerve-ligation is
involved in the neuropathic pain, which is mediated by the enhanced glutamatergic function.
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Fig.1. Effect of gabapentin (GBP; 3 mg, i.c.v.)
on the mechanical threshold in nerve-ligated
and sham-operated mice. GBP was injected
intracerebroventricularlly once a day after the
behavioral test for six days. Each point
represents the mean with S.E.M. for 10 mice
per group. Where error bars are not visible,
they are smaller than the symbol. *P<0.05 vs.
saline-treated sham (open blue circle) group
(Student’s two-tailed t-test).
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Fig.2. Expression of microglial marker Iba-1
(pink) in the anterior cingulate cortex (ACC) of
sham-operated (A) and nerve-ligated (B) mice.
Iba-1 immunoreactivity was increased in the
ACC of nerve-ligated mice as compared with
sham-operated mice.
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Fig.3. Effect of intra-anterior cingulate cortex
(ACC) administration of minocycline on the
mechanical allodynia in nerve-ligated (PNL)
mice. Minocycline (5mg) or saline (0.5ml)
administration was initiated just after the
nerve-ligation.  *P<0.05, **p<0.01 vs.
respective sham-operated group. #P<0.05 vs.
saline-treated PNL gourp.
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Fig.4. Expression of phosphorylated and total
cofilin in the anterior cingulate cortex (ACC)
in nerve-ligated and sham-operated mice.
Upper panel: Representative immunoblots
showing the amount of phosphorylated and
total cofilin from the spinal cord of
nerve-ligated and sham-operated mice. B:
Quantitative  densitometric  analysis  of
phosphorylated  cofilin/total cofilin  ratio
normalized to the sham-operated group. Each
column represents the mean with S.E.M. of 5
independent experiment.**P<0.01 VS.
sham-operated group.
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