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Abstract

with inhibitory coupling by time delay and hyperpolarization-activated cation current I,. Numerical simu-

In this paper, we investigate the regulation of the synchronous firing behavior of leech neurons

lations reveal that time delay, coupling strength, and I, current can all induce rich synchronous transi-
tion behaviors, such as from synchronous period-6 bursting to synchronous period-1 bursting. By means
of ISI bifurcation and fast-slow variable dissection method, the dynamic reasons of I, current induced
synchronous transition behavior are obtained. The results show that both time delay and I, current are

important factors affecting the synchronous behavior of leech neurons.
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Fig.2 Synchronization bursting patterns with different time
delay and coupling strength without I, current. The black and
red curves represent the membrane voltage of neurons 1 and 2,
respectively, and the blue and magenta curves represent the

inhibitory current received by the two neurons, respectively
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Fig.3 Synchronization bursting patterns with different time delay
and coupling strength with I, current. The black and red curves
represent the membrane voltage of neurons 1 and 2, respectively,
and the blue and magenta curves represent the inhibitory
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