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Abstract

The pre-Bétzinger complex in the brainstem region can generate respiratory rhythm in mammals.
The magnetic flux-controlled memristor is used to bridge the membrane potential and the mag-
netic flux. By adding the magnetic flow to Butera’s neuron model, we study how the electric cur-

DERER

SCES| A FOCH, MUK, e, RELE AT SCBL b 7 i i B 0 g ) FE D). 3 ) RS R, 2021, 10(2):
129-138. DOI: 10.12677/dsc.2021.102014


http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2021.102014
https://doi.org/10.12677/dsc.2021.102014
http://www.hanspub.org

ESE A

rent and magnetic flux influence neuronal activities and its dynamic mechanism. The results show
that both electric current and magnetic flux can transform the firing patterns of the pre-Bétzinger
complex from square wave bursting to mixed bursting, and then amplitude modulation spiking.
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Table 1. Parameter values in the theoretical model
= 1. EERNSHIE
24 ZHE 4 ZHUE 2 ZHUE B4 ZHUE
g 2.3nS 4 —65mV o, —4mV L, 0.37 pL-s'
g 11.2nS V. -85 mV o, 5mV B, 31000 pL-s™
. 28 nS V., 50 mV o, -5mV [Ca],, 1.25 uM
o 2nS Vone 0mV o, -6mV f 0.000025 pL™!
Zoonice 0.3 nS 0, 29 mV K, 1.0 uM Vierea 400 aMol's™'
Zean 0.7 nS 0, —48 mV K, 0.4 uM Ken 0.2 uM
T, 10 ms 0, -34 mV Kea 0.74 uM A 0.005 uyM s
T, 10000 ms 6, —40 mV . 0.97 K, 0.4 uM
C 21 uF c 0.185 [1P,] 0.96 uM

SRUGUESE 1 45 S UL (Tvap) FVES 800 OO AR 3 4 B 8 B IR (Jean) 7E pre-BoOtC 148 o rh I il 47 4E
FEMZ T kb e BRI [14] [15] b B2 Y Rl DA R 7 Rp 2 00 HL A FT 45 30 (1 RS
PEBH S 7 R P AT R RS FIAE T 2 e AT Toan 72 P TETAL T () — 52 B HLS pre-BotC IS
MO . R B O A R LS SR8 W B A pre-BotC #1248 7T HLAE BRAL Sk AR % ik kB VF 22 B A
REAE— 250, B A R MO Vs S B a0 B TSR RIR TR BB A& i 1 5 A SR AR 8 1 C A5 ZINE
SK[16] [17]0 T LR 73 87 e 345 SR B8 T 4 135 B A TR BE A — 2 5246 45 R 7 Ja (ML OF 48 =
SR I &

B 1 pre-BotC fPZ2 L IIRPIR M 2% Ab, A8 SRS 4R 5 VA 20 0 2 8] (0 RH FL A AT i A AR R X 3
BRI TTH, AAE E R RAATT T B 28 O AN B AR R R 22 T8 LUK NI TRL AR B . AL, AR
SCIRIE U AT B T HAb S 2 e g i A v
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AN 1, = O, RGEHIFRIL AN ] 1(a)fos . B OSERE s Ar v B 8] ¢ iR (iR,

10 R 2R R A M PN A5 IR FE [Cal Bl I 18] ¢ (AR LI A2 . BRI RS 27 %

ERGH, V, n Ml o R g, hfMCaleTi, [ £BEERE. EFETRE[CalENIT RGN
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TER S T2 (R AL, mZI T 43 SO S 03 7l A e 45 m RN RR e S U L. R 2 S AR
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Figure 1. Firing patterns and bifurcation analysis when [, ap = 0. (a) Time series of the membrane potential; (b) Fast-slow

decomposition and bifurcation analysis
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Figure 2. Different firing patterns under different electric currents. (a) /=-2pA; (b) I=5pA; (¢) 1=10pA; (d)

I=15pA;(e) I=20pA
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Figure 4. The bifurcation of the fast system under different current values, the illustration is a partial enlargement. (a)
I=-2pA(h=03692) ; (b) I=5pA(h=02669); (c) I=10pA(h=02004); (d) I=15pA(h=0.1404) ; (e)

1 =20 pA(h=0.0919)
E 4. TEERETHRFRENSR, BERBIBMAK. (1) 1=-2pA(h=03692); (b) I=5pA(h=0.2669); (c)
I1=10pA(h=0.2004); (d) /=15pA(h=0.1404); (e¢) [=20pA(~=0.0919)
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