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            Abstract
Injury to oligodendrocyte processes, the structures responsible for myelination, is implicated in many forms of brain disorder1,2,3,4. Here we show NMDA (N-methyl-d-aspartate) receptor subunit expression on oligodendrocyte processes, and the presence of NMDA receptor subunit messenger RNA in isolated white matter. NR1, NR2A, NR2B, NR2C, NR2D and NR3A subunits showed clustered expression in cell processes, but NR3B was absent. During modelled ischaemia, NMDA receptor activation resulted in rapid Ca2+-dependent detachment and disintegration of oligodendroglial processes in the white matter of mice expressing green fluorescent protein (GFP) specifically in oligodendrocytes (CNP-GFP mice). This effect occurred at mouse ages corresponding to both the initiation and the conclusion of myelination. NR1 subunits were found mainly in oligodendrocyte processes, whereas AMPA (Î±-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid)/kainate receptor subunits were mainly found in the somata. Consistent with this observation, injury to the somata was prevented by blocking AMPA/kainate receptors, and preventing injury to oligodendroglial processes required the blocking of NMDA receptors. The presence of NMDA receptors in oligodendrocyte processes explains why previous studies that have focused on the somata have not detected a role for NMDA receptors in oligodendrocyte injury. These NMDA receptors bestow a high sensitivity to acute injury and represent an important new target for drug development in a variety of brain disorders.
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                    Figure 1: 
                        Ischaemia results in rapid loss of oligodendroglial process.
                      [image: ]


Figure 2: 
                        NMDA receptor activation destroys oligodendrocyte processes.
                      [image: ]


Figure 3: 
                        Oligodendrocytes express NMDA receptors in clusters on cell processes and AMPA/kainate receptors diffusely on somata.
                      [image: ]


Figure 4: 
                        Ischaemia results in rapid loss of oligodendroglial process in P25 optic nerve.
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Oligodendrocytes are the cells in the white matter of the central nervous system that produce and maintain the myelin sheath that insulates the impulse-carrying axon. They are damaged by the neurotransmitter glutamate in diseases as diverse as cerebral palsy, spinal cord injury, stroke and multiple sclerosis. It has become widely accepted that, unlike neurons which are mainly killed by glutamate acting on NMDA receptors, oligodendrocytes lack these receptors and are killed solely by glutamate acting on AMPA/kainate receptors. This thinking has guided therapeutic strategies, but it seems that the underlying assumption about glutamate receptor types may be wrong. Three papers published this week make a convincing case for the presence of NMDA receptors in oligodendrocytes, and for their involvement in causing damage to the cells in injury and disease. This will refocus attention on NMDA receptors as an important therapeutic target for drugs in a variety of neurological disorders.
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