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Investigation of the mechanisms and curatives for chronic pain based on the
classical glial cells® functions.
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The present study investigated to reveal the astrocyte-neuron lactate shuttle
(ANLS) in the neuropathic pain. Intrathecal (i.t.) treatment with L-lactate induced mechanical
hyperalgesia. Moreover, inhibition of L-lacate release from astrocytes attenuated the mechanical
hyperalgesia in neuropathic pain model of mice. Therefore, our study suggested that astrocytes are
critical nervous cells in the development and/or maintenance of neuropathic pain through the L-lactate
and physical contact with neurons. Neuropathic pain model showed increased phosphorylation of protein
kinase C (PKC) that sensitize the nociceptive transmission in the spinal cord. This phosphorylation PKC
might be mediated by the different mechanisms from the release of gliotransmitter.
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Fig.1. Effect of intrathecally (i.t.) administered
L-lactate (200 ng) on the mechanical threshold in
mice (n=10). The mechanical thresholds were
measured at 15, 30, 60, 90 and 120 min after i.t.
treatment. Each point represents the mean with
S.E.M of 10 mice. *P<0.05 and **p<0.01..
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Fig.3. Astrocyte specific gene expression by
microinjection of AAV5-GFAP-eGFP into the
dorsal horn of spinal cord. GFP expression was
obvious in the dorsal horn of spinal cord of mice
21 days after intra-spinal dorsal horn of
AAVS5-GFAP-eGFP. Higher = magnification
pictures indicate the colocalization of GFAP
(light blue), eGFP (green), and GFP antibody
(red) the spinal cord.
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Fig. 4. Effect of MCT inhibitor on the
CNO-induced mechanical hyperalgesia in mice
injected intra-spinal dorsal horn
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AAV5-GFAP-hM3Dq. The experiments were
started 21 days after AAVS5 microinjection. The
mechanical threshold was measured before and
120 min after i.p, administration of CNO. Each
column represents the mean with S.E.M > of 7
mice. **<P0.05 vs. before CNO treatment.
##P<0.01 vs. vehicle-pretreated mice.
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