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Real-time monitoring of intracellular ATP concentration in acute spinal cord
injury
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Spinal cord injury gradually spreads away from the epicentre of injury. The
rate of degeneration on the rostral side of the injury differs from that on the caudal side. The
blood flow at the rostral side of the injury showed ischaemia-reperfusion, while the caudal side
presented stable perfusion. Although the low-ATP regions expanded at the rostral side of injury
until 24h after spinal cord injury, the caudal-side ATP levels were preserved. The low-ATP regions
on the rostral side showed mitochondrial reactive oxygen species production. Administration of
2-deoxy-D-glucose as a glycolysis inhibitor decreased the caudal ATP levels and expanded the low-ATP

regions to the caudal side until 24h after spinal cord injury. These results suggest that deficits
in the glycolytic pathway accelerate the caudal degeneration, while immediate rostral degeneration
is exacerbated by oxidative stress in early thoracic cord injury.
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