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A Study on the Origin of Spontaneous Firing

Byung-Suhl, Suh

A theoretical investigation of the origin of the spontaneous firing in the squid axon was done

with a mathmatical computer modelling based on the Hodgkin-Huxley equation.

It is strongly

believed that the existence of calcium ions in the membrane is essential to cause firing. The

results of the computer simulation of the modelling indicate that the sites of calcium ions in the

membrane might be near the potassium channel and the leakage channel plays an important

role in the firing. The orientation of the future research project was suggested. And also, a

theoretical investigation of the origin of the firing in the propagating action potential was done

in the same way.
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FORTRAN 1V (VE R S52) SOURCE LISTINE
i C MEMEMBRANE

10

15

20
30

EM=50.0
ENA=55.0
EK=-72.0
EL= —49.4011
GNA=120.0
GK=36.0
GL=0.3

READ(5,10) C1. DELTA, TO,IS
FORMAT(3)F3.1), 13)
AM= —0.1*(EM +35.0) / (EXP (— (EM+35.0)

/10.0) —1.0)
BM=4.0 *EXP(— (EM+50.0) /18. 0}

AN = —0.01* (EM +50. 0) / (EXP) — (EM +50.0)

—1.0)
BN =0.125 *EXP— (EM+60. 0) /80. 0)

AH=0.07 *EXP (- (EM +60. 0) /20. 0)
BH=1.0/(EXP (— (EM+30.0)/10.0) +1.0)
ZM = AM/ (AM +BM)

ZN=AN/ (AN +BN)

ZH=AH/(AH+BH)

RINA =GNA *ZM**3*ZH* (EM—ENA)

RIK = GK*ZN**4* (EM -+ EK)

RIL =SL*(EM—EL)

DFEM =1. /CM* (IS—RINA —RI(~RIL)

DO 50 N=1,10.0

0=N

T=0*DELTAT

EM=EM+DFEM *DEL TAT

IF(T—TD) 30, 30,15

P=TO*50—0

IF (P) 60,50, 20

1S=0.

ZM=27ZM + DELTAT* (AM* (1—ZM) — BM*
ZM)

7N =ZN +DELTAT* (AN* (1 — ZN) — BN*ZN)
7H = ZH+DELTAT* (AH* (1— ZH) —BH*ZH)
RINA = GNA*Z1**3+ZH* (EM —ENA)

RIK = GK*ZN**4* (EM —EK)

RIL=GL* (EM—EL)

DFEM =1. /CM* (IS— RINA—RI(—RIL)
WRITE (6,40) T,EM

40 40 FORMAT (15X, F4.1, 10X, F8.2)
41 50 CO NTINUE
42 60 STOP

43

END

E 2.

417 4] £ Spontaneous Firing 8] Origine] i & o] 84 -+ (1)—

Propagating Action Potential 8 2|8t =221

i 1

FOR

*LIST SOURCE PROGR AM

*ONE WORD INTEGERS

*JOCS(TYPEWRITER, KEYBOARD, DISK, CARD,
1132PRINTER) (BYUNG'S PROPAGATING ACT-
ION POTENTIOL (JU F 21)

140

210
1000

230

810

7

100

VK=12.
VNA=-115.
VL= —-10.598
DT=.02
VH=0.
GK=36.
GNA=120.
GL=.3
IDUM=0

GO TO 810

XN=AN/(AN+BN)

XH=AH/(AH+ BH)

XM =AM/ (AM +BM)

ZK —4.5 1899

RG = GNA*XM**3%XH + GK*XM**4 + GL,
gM:ZlK*(l. +SQRT (1. + 4. *RG/ZK)) /2.
W =UM*V

T=0.

WRITE(3,1000) T,V

FORMAT (2F12.5)
VH=V

HM=XM
HN=XN
HH=XH

WH=W
IDUM=1

GO TO 810

VH=V+VD*DT/2.

HM = XM + DM*DT/2.

HH = XH +DH*DT/2.

HN=XN-+DN*DT/2.

WH=W+WD*DT/2.

IDUM =2

GO TO 810

W =W-+WD*DT

V=V+VD*DT

XM =XM+DM*DT

XN =XN+DN*DT

XH=XH+DH*DT

T=T+DT

IF(T—8.0) 210,999,999

AM=.1%(VH+25.) /(EXP (. 1*VH+2.5) — 1.
BM = 4. *EXP (VH/18.() ( )1
AH=.07*EXP (VH/20.)
BM=1./(EXP(.1*VH+3.) +1.)
AN=.01*(0. 1VH+) /(EXP (. 1*VH+1.) —1.)
BN =. 195*EXP (VH/30.)

IF (IDUM—0.0) 77,140, 77
ZI=GNA*HM**3*XH* (VH-VNA) +GK*HN
#* 4% (VH—VK) +GL* (VH_VL)

DM =AM~ (AM +BM)*HM

DH=AH- (AH+BH)*HH

DN =AN-— (AN+BN)*HN

WD=ZK* (WH+ZI)

VD=WH

IF (IDUM —1.0) 999, 230, 100

IF (IDUM —2.0) 999, 240, 999
STOP
END
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