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Pathological analysis of changes in intracellular energy metabolism during
wallerian degeneration

Takenaka, Tomofumi
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Axonal injury causes Wallerian degeneration (WD) in the distal nerve stump,
but adenosine triphosphate (ATP) behavior remains unclear. We examined the change in ATP levels and
biochemical pathways associated with WD using the GO-ATeam2 knock-in mouse and rat sciatic nerve
transection model and in vivo ATP imaging. In the distal stump after axotomy, ATP levels gradually
decreased with WD progression. The glycolytic system and monocarboxylate transport via MCTs were
also activated, with the progression of mitochondrial atypicality in axons. Our findings suggest
that in the distal nerve stump, the glycolytic system and monocarboxylate transport via MCTs are
activated to supply axonal ATP. Our study provides a basis for understanding the bioenergetics
during WD, and could be used in the development of therapeutic agents.
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* 10 um, ** p < 0.01, *** p < 0.001
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