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In this study, we used in vivo and in vitro models (Muramatsu, Koyama and others., Brain 133:60-75,
2010) of neonatal seizures to test the hypothesis that abnormally increased mitochondrial numbers
produce surplus ATP and induce axonal branches under hyperexcitable conditions. \We have revealed
that axonal mitochondria rewire neural circuits in the epileptic brain via the mechanisms highlighted
below.

» Mitochondria accumulate in axons after seizures.

» The accumulation of axonal mitochondria is neuronal activity—dependent.

» Axons release neurotrophin to attract mitochondria in adjacent axonal shafts.

» Localized mitochondria induce and maintain axonal branches via ATP production.
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