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    Abstract

        Neuropathic pain is refractory against conventional analgesics, and thus novel medicaments are desired for the treatment. Glycinergic neurons are localized in specific brain regions, including the spinal cord, where they play an important role in the regulation of pain signal transduction. Glycine transporter (GlyT)1, present in glial cells, and GlyT2, located in neurons, play roles in modulating glycinergic neurotransmission by clearing synaptically released glycine or supplying glycine to the neurons and thus could modify pain signal transmission in the spinal cord. In this study, we demonstrated that i.v. or intrathecal administration of GlyT1 inhibitors, cis-N-methyl-N-(6-methoxy-1-phenyl-1,2,3,4-tetrahydronaphthalen-2-yl methyl)amino methylcarboxylic acid (ORG25935) or sarcosine, and GlyT2 inhibitors, 4-benzyloxy-3,5-dimethoxy-N-[1-(dimethylaminocyclopently)-methyl]benzamide (ORG25543) and (O-[(2-benzyloxyphenyl-3-fluorophenyl)methyl]-L-serine) (ALX1393), or knockdown of spinal GlyTs by small interfering RNA of GlyTs mRNA produced a profound antiallodynia effect in a partial peripheral nerve ligation model and other neuropathic pain models in mice. The antiallodynia effect is mediated through spinal glycine receptor α3. These results established GlyTs as the target molecules for the development of medicaments for neuropathic pain. However, these manipulations to stimulate glycinergic neuronal activity were without effect during the 4 days after nerve injury, whereas manipulations to inhibit glycinergic neuronal activity protected against the development of allodynia in this phase. The results implied that the timing of medication with their inhibitors should be considered, because glycinergic control of pain was reversed in the critical period of 3 to 4 days after surgery. This may also provide important information for understanding the underlying molecular mechanisms of the development of neuropathic pain.

      
Footnotes
	
        This work was supported in part by grants-in aid for Scientific Research (B) of Japan and by a grant from the Japanese Smoking Research Association, and it was carried out with equipment from the Research Facilities for Laboratory Animal Science.

      
	
        Some of these results have been presented in abstract form as follows: Dohi T, Morita K, Motoyama N, Kitayama T, and Morioka N (2007) Spinal glycine receptor α3 subunit (GlyRα3) involvement of inhibitor of glycine transporter-induced antiallodynia effects in neuropathic pain models in mice. 37th Annual Meeting of Society for Neuroscience; 2007 Nov 3–7; San Diego, CA. Presentation number 287.10 Society for Neuroscience, Washington, DC; and Morita K, Motoyama N, Kitayama T, Morioka N, and Dohi T (2007) Antiallodynia effects of glycine transporter inhibitors in neuropathic pain models in mice. 37th Annual Meeting of Society for Neuroscience, Presentation number 287.9.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.108.136267.

      
	
        ABBREVIATIONS: GlyT, glycine transporter; NMDA, N-methyl-d-aspartate; ORG25935, cis-N-methyl-N-(6-methoxy-1-phenyl-1,2,3,4-tetrahydronaphthalen-2-yl methyl)amino methylcarboxylic acid; ORG25543, 4-benzyloxy-3,5-dimethoxy-N-[1-(dimethylaminocyclopently)-methyl]benzamide; ALX1393, O-[(2-benzyloxyphenyl-3-fluorophenyl)methyl]-L-serine; STZ, streptozotocin; CFA, complete Freund's adjuvant; ACSF, artificial cerebrospinal fluid; i.t., intrathecal; GlyR, glycine receptor; GlyRα3, glycine receptors containing the α3 subunit; HVJ, hemagglutinating virus of the Japan; siRNA, small interfering RNA; DCK, 5,7-dichlorokynurenic acid (5,7-dichloro-4-hydroxyquinoline-2-carboxylic acid); L-701,324, 7-chloro-4-hydroxy-3-(3-phenoxy)phenyl-2(1H)-quinolinone; ORG24598, R-(–)-N-[3-[(4-trifluoromethyl)phenoxy]-3-phenyl-propyl]glycine; IPSP, inhibitory synaptic potential; mIPSP, miniature IPSP; KCC, K+Cl– cotransporter.
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