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Fig.1 Ponto-medullary respiratory network model
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Table 1 ~ Synaptic weights between neuron groups in the respiratory network

The type of neurons  tonic I 1E1 E 1E2 ramp -1 pre -1 post — 1 late -1  early-1 aug-E
tonic — — — — — 2 0.55 1.5 1.7 1 —
I — — — — — 2 — — — — —
IE1 — — — — — 2 — 1.5 1.7 — —
E — — — — — — — 1.5 — — —
1E2 — — — — — — 1.5 1.7 — —
ramp — [ — 1 1 — — — — — 0.275 — —
pre — 1 — — — — — 0.06 0.03 — — 0.034 —

post — 1 — — 1 1 — -1 -0.225 — -1 -0.4 -0.32
late — 1 — — — — — — — — — -1 —

early - 1 — — — — — -0.275 -0.225 — -1 — -0.015
aug - E — — — — — -2 — -0.01 -0.25 -0.145 —

TSR —F O R AR 20, S — AT N R A5 B2 T0A, RN XA, FUE IR

The first column is the presynaptic neuron groups, the first row is the postsynaptic neuron groups. The positive values represent the

excitatory synaptic connections and the negative values represent the inhibitory synaptic connections.
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Fig.8 Variations of frequency of different neurons under square-wave stimulus
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DYNAMICAL ANALYSIS OF RESPIRATORY INTERNEURON
AND RESPIRATORY NETWORK MODEL "

Ping Xiaofang'™ Liu Shenquan' Ren Huixia' Wang Lei’
(1. Depatment of Mathematics, South China University of Technology ,Guangzhou 510640 , China )
P Y 8 &
(2. Department of Biomedical Engineering, Shanghat Jiao tong University ,Shanghat 200240, China )

Abstract The generation of respiratory rhythm originates from a population of Pre-Botzinger Complexs, and
many kinds of respiratory neurons including the Pre-Bétzinger neuron have been suggested to participate in this
process, and meanwhile, these respiratory neurons together with the lung constitute a dynamic respiratory network
through synaptic connections. The network mechanisms responsible for the generation and variation of respiratory
rhythms are still unclear, so this paper explored the issue from the perspective of nonlinear dynamics. By con-
structing a respiratory network model, whose architecture is very similar to the realistic respiratory anatomic struc-
ture , we separately investigated the diverse firing patterns in the single Pre-Botzinger interneuron, and the period-
ic and synchronous firing activities of the neuronal populations. The obtained model results may provide us some

clues in further understanding the mechanisms for the generation of respiratory rhythms.

Key words Pre-Bitzinger interneuron, ponto-medullary respiratory network, ISIs, respiratory rhythm
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