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Relationship between extracellular potential and pattern of
differentiated intracellular potential
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Abstract

Intracellular and extracellular potentials from one cell that spontaneously discharged in the Aplysia abdominal ganglion (R10,

11, 12, L10, 12, 13) were recorded simultaneously and summarized as follows :

1. The amplitude of intracellular action potential was 50-70mV and the amplitude of extracellular potential was about 0.3mV.

2. The pattern of extracellular action potential was similar to the differential pattern of intracellular action potential.

3. In the time course, there was a time lag between the pattern of extracellular action potential and differential pattern of intra-

cellular action potential. It became clear that this time lag depended upon the time constant in the electrical circuit.

4. From the above results, we concluded that the intracellular action potential was differentiated by the electrical circuit in the

cell membrane and shown as extracellular action potential.

5. The hypothesis of Inomata et al. was supported by the results.

Key words : Differentiated pattern of intracellular potential, extracellular potential, time constant in cell membrane, cell in

abdominal ganglion of Aplysia.

#®

2

MR AT 20 S oW S b & &, BNEHFALN
B ERRIIIOVTHRE SN T WA (Bayliss and Brad-
ford, 1885). Twatab i, & MZDWTHREL, ZOEM
EH10mVEH 0, S5 ICEMOFEEPFIIERIRICH 5 &
L Cwb (Iwama and Shinjo, 1950). 512 & h
12, v NOHTRREALEICES L RIEE N OB ER S
HE2HE L2 REERY S G HHBEICREFINLE
VZERIE10mV Th A DIt L, HTHRE OGRS L
ORI L HEE O, ROHTIR EOKE L HEE O

DFNFNOBEBMBLIINE L, 0.2~0.5mVICT ER
WERELTWA (BEIES,1984). S50, MESIES
O DR F R O E A OB N B0, H
TR BT ER A 15 & N7 AL OB & ORI %
FARLLERH L ERE LTS JHkS,1999). 2D
59 BRI LEOMBER L L SR/
BN DT & NI % B C T O N D MIlIEAL & D
M b B LT 2 DRI S WA DT, ZOME
T BLEND D EEZUTOEREITo 7.

24 FR17E10H

(139)



12 WiE FWE A MRS E A & PR O IETE L O MR

E - -

FERI LM ERARE Y 7 A 7 5 > (Aplysia kurodai
=R TR DEESARER 1B DR E Tz, e
HODFHEIHEEIMRERH MO L L, 7275V
DI TR L7z (FFh S, 1981). = OFEH)
DW, BEREZEEDEL TS M %2 —FEH
L7z (R10,11,12,110,12,13 @95 bHIEKE L # ) K
L TV 52 : Frazier et al., 1967). EA M H %
BEZ LTW5AZ LId, BUNEMRE MR A Uik
L7z, SOXHITLTER LMoL, E612
MO ERZE X, ZOBER»SEHFINLEMEL
zHIBANEME Lz, 2ok Zfilan - foZ>0E
A 5B S M- EAL I N E T AT IR (B
ANCEALHMEZ7200) \CHEBE L 72 (Fig. 1), BB R iEE:
26 O] EES (HAGELEMEN4I4 | Neu-
ropack Four D JIEREREES) L MEFICT—4% —La—4
(77 v 7 HHBSR—30) 128 W/, LEIBLTF—%
—La—FEWEL, TOBTEEESE (S5,
Pen—oscillograph 8 K14) |Z& X fREKICRET 2B 46D

Hoiz.
> AN

Micro-
electrode

/

Cellmembrane

Nucleus

D

~Ag-AgCl

Fig. 1 Diagram of the experiments.

Setting of the intra cellular electrode and extra cellular electrode.
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Fig. 2 Intracellular potential and extracellular potential.

Intracellular action potential (intracellular potential) was recorded from intra-
cellular electrode (upper) and extracellular action potential (extracellular poten-
tial) was recorded from extracellular electrode (under) respectively. And the
pair of intracellular and extracellular potentials were recorded simultaneously.
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Fig. 3 Average response of 50trials.
Upper : intracellular action potentials (spontaneous).
Under : extracellular action potentials (spontaneous).
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Fig. 4 Disparity between culmination time and crossing time.

Disparity between culmination time of intracellular potential (vertical broken
line) and time at crossing extracellular potential to base line (horizontal broken
line).
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Fig. 6 Relation between culmination time of intracellular potential and cross-
ing time at differentiated this potential.

Culmination time : vertical broken line

Base line : horizontal broken line

Left : condenser capacity = 30pF

(time constant = 1)s)

Right : condenser capacity = 3000pF

(time constant = 0.1ms)
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