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Glutamate




Glutamate synthesis

» Glutamate is a nonessential amino acid that does
not cross the blood-brain barrier and must be
synthesized in neurons from local precursors

» The most prevalent glutamate precursor in
synaptic terminals is glutamine. Glutamine is
released by glial cells and, once within
presynaptic terminals, is metabolized to
glutamate by the mitochondrial enzyme
glutaminase

» Glutamate can also be synthesized by
transamination of 2-oxoglutarate, an intermediate
of the tricarboxylic acid (TCA) cycle. Hence, some
of the glucose metabolized by neurons can also be
used for glutamate synthesis.
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Glutamate Receptors
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lonotropic receptors

(A) Ligand-gated ion channels

 Ligand gated non-selective cation fons
channels.
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Metabotropic receptors

* Metabotropic receptors belong to the G-protein m
P ¥ J g A Metabotropic
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coupled receptor superfamily. Activation of
metabotropic receptors leads to changes in CAMP
levels and release of Ca2 from intracellular stores




NMDA Receptor
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NMDA receptor
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Synaptic vs Extrasynaptic NMDAR
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AMPA receptors
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AMPA receptors




Metabotropic receptors
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Calcium mediated excitotoxicity and mitochondrial dysfunction
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