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Fig. 5 Spike trains before and after the introduction of slow or fast autapse at different values
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Dynamical Mechanism for Enhancement and Reduction of Neuronal

Spiking Respectively Induced by Fast and Slow Autapse

YANG Yongxia', QI Changsheng’,LIU Quansheng®,LI Yuye'
(1. College of Mathematics and Com puter Science ,Chifeng University ,Chifeng 024000,China;
2.College of Chemistry and Life Sciences ,Chifeng University ,Chifeng 024000,China;
3. School of Mathematical Sciences »Inner Mongolia University s Hohhot 010021 ,China)

Abstract: Fast and slow inhibitory autapses respectively induce enhancement and reduction of
spiking frequency in the interneurons model. The former result is contary to the common view that
the inhibitory effect should reduce the firing activity, whereas the latter one is consistent with the
common view. Through ionic current decomposition, the fast autaptic current is negative in a short
duration when the action potential is above the autaptic threshold, decreases rapidly to zero, and
nonlinearly interacts with the potassium current to shorten the interspike intervals of spiking,resul-
ting in the enhancement of the firing activity. The slow autaptic current decreases slowly and is neg-
ative throughout the spiking,resulting in the reduction of the spiking activity. The results reveal the
dynamical mechanisms for the opposite phenomena induced by the fast and slow autapses, and
extend the understanding of the excitation-inhibition balance and the regulatory functions of the
autapse.

Key words: spiking; Wang-Buzsaki model; autapse; fast and slow time scales; ion current



