MODEL PROBLEMS IN EPHAPTIC INTERACTION
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ABsTrRACT. In this brief paper, the authors present a handful of model prob-
lems in axon-axon interaction.

Axons can interact with one another. This is being currently studied in the
neuroscience community. In [1, 2], the authors proposed current-mediated cou-
pling between axons which led to synchronization in their rhythms. Further, three-
dimensional geometry was introduced to better model realistic tracts in [2, 3]. In
the present paper, we take the model so developed, and based on it, present a few
problems or examples which one should be able to tackle based on the understand-
ing gained from the aforementioned references.

Problem 1. If three axons are inclined at 61, 6> and 03 degrees with an inter-
axonal configuration matrix W’, it is proposed to find the law of inward electric
field at any given node of any axon.

Exercise 2. Hence (ibid.) the induced inward current at any given node of any
axon.

Problem 3. By combination of the relevant nodally induced inward currents, it is
proposed to find the new current balance law for the insulated tract.

Exercise 4. Hence (ibid.) for a semi-insulated tract.

Problem 5. Using the new current balance law it is proposed to rederive the
ephaptic propagation equation for the tract.

Exercise 6. And, to perform relevant simulations.

Problem 7. It is proposed to use mathematical induction or a direct derivation
to find the current balance law for a general N number of axons.
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