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Fig. 1 Plots of h, (red) and h, (green) as functions of time with
different initial values(a) Initial values:v, = —50mV,v, = —=50mV;

(b) Initial values:v, = —=50mV,v, = —60mV
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Fig.2 Plots of v, (black) and v, (blue) as functions of time with
different initial values (2) In-phase synchronization of two-coupled cells
with o, = =50mV,v, = —50mV; (b) The enlargement of a part of
Fig. (a); (c¢) Anti-phase synchronization of two-coupled cells with

v, = =50mV,v, = —60mV;(d) The enlargement of a part of Fig. (c)
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Fig.3  Two-parameter bifurcation of the fast subsystem (1),(3) and
(4) with slow variableand h and parameter g;

(a) Two-parameter bifurcation analysis for in-phase synchronization
of two-coupled cells;(b) Two-parameter bifurcation analysis for

anti-phase synchronizationof two-coupled cells
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(2) Bursting pattern of cell-1 in two-coupled cells;

(b) Fast/slow decomposition for “fold/fold cycle” type bursting
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(b) Fast/slow decomposition for “subHopf/fold cycle” type bursting
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Parameter values in the model

Table 1

Para  Value Para  Value Para  Value Para  Value

ZNap 5nS 8Na 28nS  T7,7/& 10000msec &, 0.2msec”

2K 11.2nS g 2.8nS 0., 34mV 0, -10.0mV
Sionic-e  0.41S G 8nS Tn 10msec T, Smsec

Ey, 50.0mV  Eg  85.0mV 6, 29mV T, SmV

E, 65.0mV Eg,. OmV oy, 6mV Gy, -OmV

Gh -48mV Gm,,,
¢ 20pF

40 mV o, 4mV [ -SmV
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BIFURCATION ANALYSIS OF SYNCHRONOUS BURSTING PATTERNS
AND TRANSITIONS OF COUPLED NEURONS
IN PRE-BOTZINGER COMPLEX *

R
Duan Lixia

Chen Xi
(College of Science, North China University of Technology ,Beijing

Yuan Dandan

100144, China )

Abstract The rhythmic bursting of excitatory neurons in the pre-Botzinger complex is closely related to the re-
spiratory rhythm generation. Leakage current plays an important role in regulating the bursting pattern of neurons.
We studied the influences of the leakage current on bursting synchronization and transition mechanisms by both
two-parameter bifurcation analysis and fast/slow decomposition. The results show that, under different initial con-
ditions, the coupled cells can exhibit “fold/homoclinic” type and “subHopf/homoclinic” type bursting for in-
phase synchronization, and exhibit “fold/fold cycle” type and “subHopf/fold cycle” type bursting for anti-phase

synchronization. This work provides insights into the study of the respiratory rhythm.

Key words bursting, two-parameter bifurcation, fast/slow decomposition, pre-Boizinger complex, re-

spiratory rhythm
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