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Influence of Random Long-range Connections

on Ca** Signal Propagation in Coupled Cell Systems "

Zhang Jiqian, Hou Zhonghuai, Xin Houwen™
( Department of Chemical Physics, University of Science and Technology of China, Hefei, 230026)

Abstract The effect of random long-range connections ( shorteuts) on Ca’* signal propagation in the coupled cell
chain is investigated by using the Euler method. It is found when the first cell is subjected to the external stimuli,
the firing activity is triggered and then its neighboring cells excited, then the Ca’* signal may propagate along the
chain helped by the shortcuts, indicating the shortcuts can enhance intercellular Ca®* signal propagations signifi-

cantly. In addition, it is also found that there is an optimal level of randomness where the shortcuts can enhance the

regularity of Ca’* oscillations in the whole system. These results suggest that shortcuts among the cells may play a

constructive role in helping the cell information propagating.
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Tablel Parameters descriptions and values vsed in this work

Parameter Description Value
B, The concentration of IP; in cytoplasm induced by external stimuli Control parameter
ko The rate constant of the CaZ* release through the plasma membrane channel 325 pmol/L min
Kyoin The half saturated constant of Ca?* 0.45 pmol/L
K e The rate constant of the Ca?* release through the ER membrane channel 1 pmol/L
Ken pump The rate constant of the ATP-ases 25 pmol/L min
Koump The half saturated constant for Ca®~ pump in the ER me‘mbrane 0.5 pmol/L
KR eak The rate constant for Ca?* leak flux through the ER membrane 1 min !
ko in The meximal influx of Ca®* through the plasma membrane 1.7 pmol/L
kg The rate constant of the Ca?* influx stimulated by 1Py across the plasma membrane 1.7 pwmol/L
L™ The rate constant of the Ca’* efflux through Na*/Ca’* exchangers 1 min~!
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Five typical time series of the last element in the chain (i =50)
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Fig. 2 The maps of ascillation for ull SO subsystems vs various
values of fractions of shorteuts shaws the distribution
of interspikes numbers {S(i,p)

The black and white colors represent the excited strength.,
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