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Abstract

This paper studies a sciatic nerve chronic constriction injury model. This model consists of four
coupled nonlinear differential equations. By using the fast-slow dynamical methods and numerical
simulations, we analyze the firing patterns of the model. We give the single parameter bifurcation
diagrams of the fast subsystem, and discuss the stable limit cycles which are corresponding to the
firing state of the neuron. Dynamical mechanisms of different firing patterns are obtained.
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dc, e
—m_k C ——*=1 (C —C. ),
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FEASCH, ZHEICN
vy=—40mV, v, =-75mV, v,=160 mV, g, =1080 pS, g,, =1500 pS,
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Figure 1. v, =—70. (a) Time course of membrane potential; (b) geometric analysis diagram

B 1. v=-70. (a) RELIAIETEIRIZE; (b) JUATS#rE
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Figure 2. vy =—76. (a) Time course of membrane potential; (b) geometric analysis diagram
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Figure 3. v, =—80. (a) Time course of membrane potential; (b) geometric analysis diagram
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Figure 4. v, =—87. (a) Time course of membrane potential; (b) geometric analysis diagram
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Figure 5. v, =—103. (a) Time course of membrane potential; (b) geometric analysis diagram

& 5. v =-103. (a) FEFRNAIAIRTIEIAIZE; (b) JUATS47E
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