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Pathophysiology of glutamate excitotoxicity evaluated with MR spectroscopy
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Glutamate (Glu) is a major excitatory neurotransmitter in the central
nervous system, and its excess is considered to be the cause of various neurological diseases. We
elucidated the pathogenesis of Glu from neurochemical analysis by MR spectroscopy (MRS) using a 7
Tesla magnet.

Glutamate transporter (GLT1) iKO mice have reduced GLT1 activity to 30-40% compared to normal,
leading to accumulation of Glu in the synapse. MR spectroscopy showed an increase in glutamine (GIn)
and normal Glu. The biomechanism that converts excess Glu into harmless GIn was assumed. MRS in
Pnpla7 mutant mice showed low N-acetylaspartate (NAA), Cho and Glu. PNPLA7 contributes to
myelination in the central nervous system, and it is considered that the defect may cause neuronal
and Glu-GIn cycle abnormality. From the examination of human patients with acute encephalopathy, we
found mild enceﬁhalopathy with excitotoxicity (MEEX), which shows no abnormality on MRl and
transiently high GIn value.
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