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Numerical analysis of crustacean stomatogastric ganglion
neural system

LIU Shen-quan', ZHANG Wan-qgin?. (1. Department of Mathematics, South China University of Technology,
Guangzhou 510640, China; 2. Henan Institute of Science and Technology, Xinxiang 453003, China)

Abstract: Objective Using WLC model of inhibition neural system numerically analyzes neuron electric spike of
crustacean stomatogastric ganglion to obtain the rhythm of gastric mill and pyloric network. Method  The simulation
method here show that the lateral teeth and the medial tooth of gastric network appear the states of cut, squeeze and
grind of the food. Results  The rhythm of pyloric network appears the synchronous oscillation of neurons AB, PD and
VD. The gastric neural network and pyloric neural network appear the signal transmitting from neuron LPG to neuron VD.
Conclusion  These numerical results reveal the experiment phenomena of lobster stomatogastric neural system.
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Fig. 1 The neuron structure relation of stomatogastric ganglion, arrow described by excitatory[’]
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WLC
AB PD
AB
1 Spg(t) = - Kag[Xag(t) - Xpp(t)] PD
1 A B
Tab. 1 The electric spike of neuron in the gastric mill Sep (1) = - Kep[Xpp (1) - Xag(®)] Kag  Kep
and their muscle movement Intl DG/AM
;GG gm59b +gmeb Speram = Kina(Xoe/ am = Xing) Kina
m
g GM LPG
LPG gm3c
G M gml,gm2,gm3a Sire = Max{0, kgy (Xam - Xipe)} Kam
DG gm4
AM 7
¢ «( 2
INT1
2 WLC
a=07b=081t,=008,t,=31,
Viin =- 1.5 t=1200 h=0.01
AB PD 2
(&) GM
IC LP LPG DG AM
PY
VD PY (2)
2
Tab. 2 The relation coefficient of lobster stomatogastric neuron
AM DG LG MG INT1 GM LPG AB PD VD LP [ PY
AM L=1 E=0.1 E=0.1
DG L=1 1=2 E=0.1
LG 1=2 1=0.2 1=0.08
L=1 1=2 L=0.06
MG 1=0.2 1=0.08
L=1 1=0.2 L=0.06 1=2 E=0.1 E=0.1
INT1 1=0.2 1=2 1=2 1=0.2
GM 1=0.2 1=2 1=0.2
L=0.2 1=2
L=0.2 1=0.2 E=0.
LPG 1=0.2 1=2 1=2 1=0.2 R=0. L=2
AB 1=2 L=0.2 L=0.2
PD 1=0.2 L=0.2 L=2 1=0.2
VD L =2 1=0.2 L=0.2 1=2 1=0.2
L=0.2
LP 1=0.2 1=0.2 1=0.2 1=2
[ 1=0.2 1=0.2 1=0.2 1=2
PY 1=0.2 1=0.2 1=2 1=0.2
Sh. 0.2 0.4 0.06 1.8 0.3 0.01 0.01 0.8 0.1 0.1 0.2 0.4 0.9
E L R Sti (1 denotes

inhibition, E denotes excitatory, L denotes electric coupling, R denotes rectify, Sti denotes external stimulus to the neurons. The blank in

the table denotes there is no relation between these neurons.)
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Fig. 2 The electric spike of 13 neuron in lobster stomatogastric system (The abscissa denotes the time and the unit is
second The ordinate denotes the potential and the unit is volt)
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Fig. 3 The electric spike of lobster stomatogastric neuron under different external stimulus
the time and the unit is second The ordinate denotes the potential and the unit is volt)
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Fig. 4 The neuron electric spike with different electric coupling, the electric coupling coefficients of neuron GM to
the neuron LG and neuron MG are 0.0, 0.5 (The abscissa denotes the time and the unit is second The ordinate denotes the
potential and the unit is volt)
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(d)

1 (a) 1=0.0,J=0.0; (b) 1=0.01,J=0.01; (c) 1=0.2,J=0.2; (d) 1=0.8,J=0.8 (

Fig. 5 The inhibitory coefficients between neuron LG and neuron MG: (a) 1=0.0,J=0.0; (b) 1=0.01,J=0.01; (c) 1=0.2,3=0.2;

(d) 1=0.8,J=0.8 (The abscissa denotes the time and the unit is second, The ordinate denotes the potential and the unit is volt)
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