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symptoms appear in aging and Alzheimer’s disease (Silbert 2012). The MEMENTO Figure 1 — Vicious cycle dynamics out how electrical signals decay in imperfectly insulated cables. Hodgkin
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framework proposes that the tissue doing the most work wears out _ T = oo 2 50 entropy are the same problem in two different units.
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integration, and when damaged, the work of that processing increases, = 3 from demyelinated fibers produce weaker connections, so the brain
resulting in increased degeneration. When energy supply falls short of 0.2 - | 0.6 - > compensates by firing more often to get the same effect (Cabeza 2018).
demand, the system triggers a self-amplifying cycle. 05 - s (e 1) 0 But firing more is more expensive, and the compensation is never
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2024). APOE4 disrupts myelin repair at four separate steps: cholesterol : holds on much longer. Cable physics explains this without any additional
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Demyelination raises per-action-potential cost. Higher cost lowers @. Lower @ drives 4?:;0_85 45:?0-85 neuronal interactions. When a brain region works too hard for too long

oligodendrocyte catabolism of myelin lipids for ATP. Less myelin closes the loop. S = 040 without adequate fuel, oligodendrocytes begin catabolizing their own
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In cable theory (Kelvin 1850s; Hodgkin-Huxley 1952), insulation loss raises @ o= maerathoni(RamosCabrer 2025) s J y Py by
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variables: myelin integrity M(t) and cumulative structural damage S(t), both O R O step of the process. Once the cycle starts, recovery becomes increasingly
governed by Phi, the ratio of local energy supply to demand. When Phi < 1, (A) 3.5-hour marathon at ® race = 0.25 reproduces 28% MWF loss (Ramos-Cabrer 2025). (B) Recovery diverges by genotype using same R(t): €2/e3 = 43 d, £3/e3 = 60 d (matches ~2- unlikely. The regions doing the most integration, the same ones that
oligodendrocytes catabolize myelin for ATP. This raises conduction costs, month target), £3/e4 = 114 d, e4/e4 > 120 d. Same parameters, different repair. developed last and were left least insulated to begin with, enter this cycle

which lowers Phi further, closing the feedback loop. A single exponent first and have the least capacity to recover from it.

alpha determines whether the resulting decline is gradual or catastrophic.

Figure 4. a sensitivity and a x APOE interaction
MEMENTO Figure 5 — a sensitivity and a x APOE interaction

The model predicts that targeting myelin repair capacity, as well as related
metabolism, directly may be effective in reducing neurodegeneration in
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