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B AN TOR A FHE T IR SR B, R T E RS
A0 IR BE AN AR S 28 AR ST R, R Bk A
EH RO S ARFE . BOIN B AP SRR 2 mA, G5
B 1A BALT (0.1 s) £1 — 0.5 — 1 2 A48 1k,
WL GEAN [F)4 2 A1 AE 3B A FH T e 28 7 R Sz i) 2R
i A5 R 9 o, JLas RIS T-45 7€ 14k 5t
RS T, A5 TR EEBCRRIE SR, B 5% i 0] 2%
AR 25 4 REAE — E JE I YRR, AT DA AR AN [ A
TR M 7.

4.0
> a
Z 90 (a)
B
X 0
—2.0
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1'0.—\—Ii
0.5
spi>y . . . . .
0.9 0.95 1.00 1.05 1.10 1.15 1.20
I} 18] /s
4.0 b
2 po]®
B
X 0
—2.0
1.5
1.0.—\—Ii
0.5
SEL>3 \ \ \ \ \
0.9 0.95 1.00 1.05 1.10 1.15 1.20
I$H) /s

B9 RASEIEEIE S B R, AN R R R A B 3R
2 T FEL B TR B T B (LR V() R ARG It AL A
B, V(VGAIN)/1V FoR N A AL)  (a) 1 =2
mA, 7 = 0.5 ms (=S IC R B 0BT, B
B 25 AR 2R); (b) T =2 mA, 7 = 1 ms (L&
280 R AL T A, R R I 2R Ak il 4R)

P9 B4 SRR W, 72 [ % B SE R AN Ah F R
PR, B A5t [ 5 R 48 2 B R AL AL wT A R4 2270
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B SR Pk B 8% (10 e 22 7 R AR i 28 1 Y
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SIHIL A B U T DA A5 FRL R A R A DR R AR E B
Xf A 22 0 B R A, R U, B R il a] BE v
i ) AP AT AR A5 Aot 228 0 06) A1 S 8 s A AR
2, AT DLORFFUUER, SXARBL 1 22 Jo RS Ak F R
G REREE. AR, DA DI R 2 AT,
FETEE [ EEBORAE SRR, e A2 i AE 3B I [h]
SN VN VAR i ER LS Wb S 17y
(e 22 7 B it B F) S 3R BUfE — B2 AT R HLAR

/N, SRHUR T (Bl B A R, DR BEAE KV B T iR S
IR 18] AR AL AT S i 3L

N T B IRIZ AR L e HLER A R, JRATT
MAEPE EABREAT TR, & 10 B, BEF
MiZ 556 HL B B — 2 A e, iz Tas A
U +12 VIR, BB IHFE R /£ 0.6 W, Bt
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N OSSR R 2 His B0, HA R,
HSEPRIIAE AT BE MK, AR — 20 BT 7 P LR 4R
J R B AL RO L PR DA, DL SEBL 2 M4
T FEL A A 0 245 PR AR RS ER

M2 052 B B AR RS 5 AR 2 5 DL T RE
TR, PR i R 42 T 2 L R S A A 2
ARIERS. ELLECKIISN RIS 5T, fhgoonl
LA A R 36 36 AN ] 10 [ i 408 2 ok S I T HL 37 Bl AL
AR, A N 5 T SEBLRS S A5 5 (R Bk
S, X AT e A2 70 R A AT A K

3 & w

BT Pspice A&, Wit 7 —REE& B R
(] i () 22 0 LG, A BRLAE A1 S SN HEL 5 Al
FIR, MR TC FL B AE B SR Ak BN N AT DAY AN )2
R RIE B, Wi, RIEHOR, AR, YR
JBOE. ER AR SN FERIBCR, AT AR SR B LR i
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AT DA AR 8. 53— T3 T, SR E A FR
SRPE, BN [ AR, R B R B A L A R LR
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HUBEAE 46 22 70 5 fih (1) m] 28 4 AN 0 22 [0 B 1Y) 0
Rtk AT A R A SR I I ST BT LR B

10 (a) @& H Sl B 1A 2 o0 BB 1 Se ) B (L AR L RARIE, X, Y, Z 43 A% REEE e AR Y v (1)
AT R 2, y, 2; V4, V- FRBEBMAEE GND Rong. BB A 9.4 cm x 9.6 cm);
(b) 55 [ S A AP 2 7o fL i TAR S

B 2 TT A RRAT D, AT DB 42 T
FEBHZ RN & FTH AT AT .
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Simulation of electric activity of neuron by setting up a
reliable neuronal circuit driven by electric autapse”
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Abstract

Transition of electric activity of neuron can be induced by electric autapse, and its action potential is much sensitive
to the stimuli from the electric autapse. Generally, the effect of electric autapse on membrane potential of neuron is often
described by using time-delayed feedback in closed loop. Based on Pspice software, a class of electric circuit is designed
with the electric autapse being taken into consideration, and a time-delayed circuit is used to detect the adjusting action
of electric autapse on the action potential. Results are found as follows: (1) The neuronal electric circuit can produce
quiescent state, spiking, bursting state under an external force besides the electric autapse circuit. (2) The transition
of electric activity occurs between four different atates (quiescent, spiking, bursting state) by imposing a time-varying
forcing current; its potential mechanism is that the electric circuit is associated with the memory, and the neuron can
give different types of response to the same external forcing current. (3)When a strong external force is imposed, the
outputs can show different type of electric activities due to an electric autapse, that is to say, self-adaption of gain in
the autapse is useful for the neuron and thus different type of electric activities occurs, whose potential mechanism may

be due to the effective feedback in the loop; so it is helpful to understand the synaptic plasticity.

Keywords: autapse, neuronal circuit, spiking, bursting
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