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Does lactate increase by a single high-intensity exercise contribute to the
enhancement of working memory?
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Lactate to neurons increases the intracellular NADH/NAD+ ratio, which
stimulates the expression of synaptic plasticity-related genes such as Arc, c-Fos, and Zif268
(Immediate-early genes; IEGS). Therefore, we examined whether treadmill running enhanced working
memory in the Y-maze test compared to the non-exercise mice. Mice subjected to high-intensity, but
not moderate intensity, showed increased working memory compared with non-exercise mice. In
addition, in high-intensity exercising mice, the hippocampal 1EGs mRNA expressions were increased
compared to non-exercise mice and moderate intensity. Furthermore, the intraperitoneal
administration of 10 mM lactate into mice showed a tendency to increase the NADH/NAD+ ratio in the
hippocampus, indicating that exercise-derived lactate may cause an increase in NADH of the
hippocampus, contributing to increased expression of IGEs. The results suggest a beneficial effect
of high-intensity exercise on short-term working memory.
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