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Dynamical Analysis of Mixed Burster in the Pre-Botzinger Complex

Under the Magnetic Flow and Current”

Xu Hao Wang Zhihui Duan Lixia'
(School of Science, North China University of Technology, Beijing 100144, China)

Abstract The generation of respiratory rhythms in newborn mammals is critically involved in the rhyth-
mic firing of neurons in the pre-Bétzinger complex. Rhythmic activity is a complex nonlinear phenomenon
in the nervous system, which manifests as diverse patterns. One special somato-dendritic bursting ob-
served experimentally is the mixed burster. It consists of two or more different types of bursters in each
period,involving extremely complex dynamic mechanisms. The introduction of magnetic flow and direct
current stimulation plays an important role in regulating the firing pattern of neurons. We explore sepa-
rately the effects of magnetic flow and current on the rhythmic patterns of mixed bursting within individ-
ual pre-Botzinger complex neurons. By fast and slow decomposition and two-parameter bifurcation analy-
sis,the dynamic mechanism of generation and transition of mixed bursting by magnetic flow and direct
current is investigated. The results show that both the magnetic flow and direct current can cause multi-
ple changes in the increase and decrease of the number of somatic bursts in the mixed bursting. Different
from other phenomena in which the number of mixed bursting is monotonically increased or decreased,
the results show the diversity phenomenon of rhythm activity. The results of the present study may help

to reveal and explain the dynamic mechanism of the complex mixed pattern of respiratory rhythm.
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m..(v) =1/{1+exp[(v—10,/c,]1}n.(v)=1/{1+expl(v—0,)/c,]},
mp..(v) =1/{1+ exp[ (v —5,,,,,)/0,,,/,]} vhe (o) =1/{1+exp[(v—20,)/0, 1}
7, (V) =<¢,/cosh[(V—0,)/20, 7, (V) =<1, /cosh[ (V—0,)/25, ],

Je = {LIP, + Py [ [ngj[ca]l } 3} * (I:Ca]ER - [Caj) VI:Ca]ER - Mv
" s L(IP ]+ K ([Cal + Ka) o
. e [Cal’
f([(/a]) =1/1+ (Kcm\'/[@a]) ) »J R =Vsrea T2 o~z
o SsErcA T [La]
F1 REGHSHE
Table 1 Parameter values used in the model
gL 3.2nS Vi —58mV o —4mV
gx 5.2nS Vi —85mV oy 5mV
g Na 3.5nS Via 50mV O —5mV
£ NP 3nS V ne 0mV [ —6mV
& tonice 0. 3nS 0, —29mV K, 1. 0uM
&ean 0. 7nS 0, —48mV K, 0.4puM
, 10ms 0, —34mV K cax 0.74pM
o 10000ms /. —40mV nean 0.97
C. 21pF o 0.185 [1p,] 0.95uM
L, 0.37pL.s ! S 0.000025pL " A 0.001uM 't
PIPs 31000pL-s ' Vserca 400aMol.s ! Ky 0. 4pM

[Caly,, 1.25uM K serea 0. 2uM v, 15mV




