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                    Abstract
Excitotoxicity is a pathological process implicated in neuronal death during ischaemia, traumatic brain injuries and neurodegenerative diseases. Excitotoxicity is caused by excess levels of glutamate and over-activation of NMDA or calcium-permeable AMPA receptors on neuronal membranes, leading to ionic influx, energetic stress and potential neuronal death. The metabolic response of neurons to excitotoxicity is complex and plays a key role in the ability of the neuron to adapt and recover from such an insult. Single-cell imaging is a powerful experimental technique that can be used to study the neuronal metabolic response to excitotoxicity in vitro and, increasingly, in vivo. Here, we review some of the knowledge of the neuronal metabolic response to excitotoxicity gained from in vitro single-cell imaging, including calcium and ATP dynamics and their effects on mitochondrial function, along with the contribution of glucose metabolism, oxidative stress and additional neuroprotective signalling mechanisms. Future work will combine knowledge gained from single-cell imaging with data from biochemical and computational techniques to garner holistic information about the metabolic response to excitotoxicity at the whole brain level and transfer this knowledge to a clinical setting.
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	AMPK:
	
                    AMP-activated protein kinase

                  
	ANLS:
	
                    astrocyte-neuron lactate shuttle

                  
	ATP:
	
                    adenosine triphosphate

                  
	Ca2+
                  :
	
                    calcium

                  
	CGN:
	
                    cerebellar granule neuron

                  
	DCD:
	
                    delayed Ca2+ deregulation

                  
	G6P:
	
                    glucose-6-phosphate

                  
	GLUT3:
	
                    glucose transporter isoform 3

                  
	FRET:
	
                    Förster resonance energy transfer

                  
	GFP/CFP:
	
                    green/cyan fluorescent protein

                  
	GSH:
	
                    reduced glutathione

                  
	HK:
	
                    hexokinase

                  
	Na+
                  :
	
                    sodium

                  
	NAD(P)H:
	
                    nicotinamide adenine dinucleotide

                  
	NMDA:
	
                    N-methyl-D-aspartate

                  
	NOX:
	
                    NAD(P)H oxidase

                  
	O2
                    −
                  :
	
                    superoxide anion

                  
	OxPhos:
	
                    oxidative phosphorylation

                  
	OGD:
	
                    oxygen and glucose deprivation

                  
	Pmf:
	
                    proton-motive force

                  
	PPP:
	
                    pentose phosphate pathway

                  
	ROS:
	
                    reactive oxygen species

                  
	TCA Cycle:
	
                    tricarboxylic acid cycle

                  
	TMRM:
	
                    tetramethylrhodamine methyl ester

                  
	ΔΨm/p
                  :
	
                    mitochondrial/plasma membrane potential
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