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Abstract : Abdominal ganglion cells of an Aplysia contain a characteristic GABA-receptor, the
activation of which induces a marked hyperpolarization due to a specific increase in the membrane
permeability of Cl”. The GABA-receptor of this type was named an Hg-type. A two-minutes
exposure to 107*M lidocaine (LIDO) had little effect on resting membrane potential with a receptor
of the casaHe-type but significantly depressed the response to 107°M GABA. The depressing effect
of LIDO on this type of response was completely reversible after 15 miniutes of rinsing with normal
Aplysia blood. The dose-inhibition curves, with relative responses to given doses (GABA) plotted
against log (LIDO), showed no shift in either direction with increase in GABA. These findinigs
suggest that LIDO depresses the GABA receptor in a noncompetitive manner.

Treatment with 10™*M diazepam (DZ) also reversively depressed the same type of response to
107*M GABA. The dose-inhibition curves, in which relative responses to given doses of GABA were
plotted against DZ, showed no shift in either direction, and this indicated that the mode of
depression of the GABA-receptor was also noncompetitive.

Further, the interaction between LIDO and DZ on GABA -receptor was studied. 10 °M DZ restores
the response to 107°M GABA which was depressed by 107*M of LIDO when applied simultaneously.
The 107*M GABA-induced response was reduced to 70% of the control by 107°M LIDO, but this was
restored to 409 of the control by 107 °M DZ, however when pretreated with 10°°M DZ, the blocking
effect of 107*M LIDO was decreased to only 109% of the control.

Key words : GABA-receptor, lidocaine, diazepam.

" a3y v (ACh) BEREHELKDY, sz 1o

m

HRTR AT OKREEN (e. p. p) OIRIEZE R
DENBTEBHIONTVWAY, TDe.p.p®D

g O B> 3R FTREARID - 7 R REFED

L L, oA SRR TH TERBTEICE-THUBEHETH ™D,
ZDEFERLIE ACh-receptor BEIEIL TW 3

Blocking effect of lidocaine and facilitatory effect of diazepam on GABA-induced responses
observed in Aplysia ganglion cells.
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Fig.1 Ion species of GABA-induced response. (a) is GABA-induced response. (b) shows that
GABA-induced response is slightly changed after elevating K* concentration in the perfusing
media to 4 times of the normal solution. The horizontal bar on the left shoulder of each trace
indicates extracellular potential level which is virtually ground. The thick portions of the bottom
line indicates the time of drug administration. The downward lines appering periodically from
the base line are the indices of the membrane resistance.

casaHci —type

b— C

Q

gy uW-uulunmuu|m|u||||||lIIH'||IIHI '||||n”|||!|||ungnm|u||mummmnmm!m

iy ||”yvvmm|"M||m|||vmvmw"1 i

1074 M GABA 107* M Picro +10™* M GABA 1074 M GABA

Fig.2 Effect of picrotoxin on the GABA-induced response of the Hc-type receptor. (a) : control, (b) :
in the presence of picrotoxin, (c) : recovery after 5 min washing with normal Aplysia b‘lood. All
records were obtained from a single cell with the He-type receptor.
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Fig.3 Blocking effect of lidocaine on the GABA-induced response of the He-type (a) : control, (b) :
effect of lidocaine alone, (c) : depressing effect of lidocaine on the GABA-response. Other

nomenclatures are the same as these in Fig.2.
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Dose-inhibition curve for lidocaine obtained from the Hc-type of receptor membranes. A

conductance increase (AG) produced by a given concentration of GABA was taken as 100% and
its relative changes in the presence of varying lidocaine concentrations were expressed in % on
the ordinate. Cells are voltage clamped at resting membrane potential and periodically
hyperpolarized by constant voltage pulses of 5-10mV (modulated voltage clamp method). The
value of AG were caluculated from an increase in current deflection due to the hyperpolarizing
pulses during GABA applications. Symbols at each point indicate the GABA concentrations
shown at the upper right. Each point indicates the average change in AG mesured from 5 cells at
a given concentration of GABA, with a vertical bar indicating S. D.
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Effect of diazepam on the GABA-induced responses of the He-type. Responses to 10 ‘M GABA is
(b) and (e) show the effect of 10 ®™M and 10 °M diazepam on resting

membranes respectively. Effect of diazepam on the GABA-induced responses are shown on (c)
and (f). All records in each row were obtained from the same cell.
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Fig.6 Same as in Fig.4, but obtained with diazepam.
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Fig.7 Effect of lidocaine and diazepam on GABA-induced responses of the He- type. Responses to 10°*
M GABA are shown on the (a) as controls. Responses to GABA mixed with lidocaine is shown
in (b) ; (¢) shows pretreatment case with 10°°M diazepam ; (d) shows treatment with 10~*M

diazepam after treatment with 10-*M lidocaine.
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