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Abstract :
GABA-receptor, using current clamp and voltage clamp methods. Perfusion of GABA was applied

We investigated the effect of pentobarbital and diazepam on activities of

to the ganglion cells of Aplysia kurodai to induce the activities of GABA-receptor. GABA,-receptor
was used in this studies. The GABA-induced Hc-type response was suppressed by picrotoxin and
bicuculine which had been antagonist of GABA -receptor. The GABA -receptor of this type is called
the GABA.receptor. We used to do this experiment GABA,-receptor. Both pentobarbital and
diazepam with the lower concentration (10® M) enhanced Cl-dependent hyperpolarizing response to
GABA. However, pentobarbital and diazepam with the concentration of above 10”°M suppressed
Cl-dependent hyperpolarizing response to GABA. The mode of suppression was studied by
plottings dose-inhibition curve for GABA-type of receptor activities. The curve showed no shift in
either direction with increase in GABA. These findings indicated that pentobarbital and diazepam
suppressed the GABA..-receptor with noncompetitive mode.

These results suggest that neither pentobarbital nor diazepam compete with GABA for common
binding site of the receptor, but it bind to a certain allosteric site, which controls the opening ionic
channel, particularly for Cl".
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@ preamplifier {Z WPI &Y, 701 % (gainx 1,
X0, A4 vyEe—%r=z22,00MQLE ;
EMANEEREEEMD 28 L 72
Command signal ¥ 4= 3% & 13 H 4 )¢ & 4,



GABA ,-receptor & pentobarbital, diazepam 155

SEN— 103 BoREEEE 2 A U e, HEHAN
THHEBEMN EEER I, BEEA Y023~
7 (Tektronix 8 PN 333 — 1425 &) L& U
Av7 53445 — (BEIAHHWTRBLE) T
[ElEFRTER L 720
2. EBHH

(1) &ALk

HERBOEERZICITHED, ELADE»N
TOVWHERT - VOFHIAERIE 020T,
*—E i 0.08 ml/sec THEHKL 72,

T, EYEHRES T IEAICE, Aplysia
kurodai A AL THELEBECHRL TE
b, BREELEL THES L,

AERBRTR FEHEIFPEDOER T
acetylcholine Bt 5O BiIcH Wi T=15 X
2 EMIZ ST GABA OB SR A RE L
72o % LT GABA O 5H (T, ¥) % ki
ORL YK, % GABA BE (A, mM) icxt
TEHERRNKOIEEEZRE L, £/, RBEED
pentobarbital € diazepam % [El—®§HiaIc &
RS L CBEMRE2HFANIHBAICR, &
RO RSB EY 1L T 5 o DR EYE 5%,
5435 6 10430, MkaE ALMKETY v 2L
7281 GABAIGZE AN, avbro— V&%
LA/ & 2R L THOEA OEYER
B L7,

(2) GABA izxX}9 % H—flfDIHE OFCe

Aplysia kurodai FHEEETIN O —FE DMK 2
AOH 7 AMNEBREFAL, 1ARZEEMD
SRR L, 5 RAlEERY) > CER%E
W I Lz, BRAICARY 5 BRE
FEE IMKC 2#Hd 24, AERTICl
BRENEST 3 EBXUMBRNIIC Cl 2iRHE
T 5 AP < BT 1.8 M Kciterate % {#
Ui BRIEIIIE S — 1I0MQ TRIEOERE I
00 uIFTH -1

a) EEREEE

GABA T & » THlEEC S hMAEED
ANE X DH[FEICIE, receptor activity THRET
544 v EBHEOHKRERELL, hiila
Boavsy sy v 2MBAG=Gee—Go &

LTHRIE L 72" Go, Gonen ZZTNETNHILES
LU GABA Kb ZhoEa vy s v 2EL
2o GABAB: E TR ERE I N B5AGH
pentobarbital % diazepam 85 TED L H I
LT 2 hABBNICEET 258103, AG
DOHIEHE: L L CBRREIEHRER W,

b) EEARBEIEE

—fkic GABA TH|EEEI S hBEa v 57
7 v ZDOE (AG) I, #IEEEMN (E)
Lo TEDEBINI DI, AGORIEHIT
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Fig.1. Effects of pentobarbital (PB) on y-aminobutyric acid (GABA)-induced response of the Hc-type.
Responses to 10*°M GABA are shown on the left as controls. The middle column shows the effect
of PB (10° and 10'M) on the resting membranes. Responses to GABA mixed with PB are shown
on the right. All records in each row were obtained from the same cell. The horizontal bar on the
left shoulder of each trace indicates extracellular potential level in virtually ground. The
downward lines appearing periodically from the base line are the index of membrane resistance,
measured by constant current method. The thick portions of the bottom line indicates the time of
drug administration. The upper part of the spike discharge was clipped.
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&8 IEE 1< 3 X 14 pentobarbital,

diazepam DOX)HE

10 ®M#A» 510 °M pentobarbital & 10 *M»»
510 'M diazepam# Z 1L £ 130F D & 5 43
HILTfE L, BIERCRETOREBIET 3
& pentobarbital TI3% < o fka (80 &4 76
fH) &, #fa o FEE S receptor D RN % b
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Fig.2. Effects of diazepam (DZ) on the GABA-
induced responses of the Dx.-type.
Response to 10‘M GABA is shown on the
upper as control. Responses to GABA
mixed with DZ are shown on the middle
and lower trace. Other nomenclatures are
the same as those of Fig.1.
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Fig.3. Effects of diazepam (DZ) on the GABA-induced response of the H¢-type. Response to 10‘M GABA
is shown on the left as control. The middle trace shows the effect of 10°M DZ on the resting
membrane. Response to GABA mixed with DZ is shown on the right. Other nomenclatures are

the same as those of Fig.1.
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Fig.4. Dose-inhibition curve with pentobarbital (PB) obtained from the He-type of receptor membranes.
A conductance increase (AG) produced by a given concentration of GABA was taken as 100%
and its relative changes at pentobarbital concentrations were expressed in % on the ordinate. All
AG’s were measured by "modulated resting clamp” method. The curve was drawn from the
average of 30 cells measured at a given concentration of PB with different GABA concentrations.
Different symbols for each point shown on the right, indicate the GABA concentrations . Each
point indicates the average change in AG measured from 5 cells at a given concentration of

GABA, with a vertical bar indicating S.D..

receptor activity 3B L TV 3 T & M4
- te, F 72, pentobarbital DEE %A 1075 M
LHEHIERBEDI'M, 108MiclLice
X212 GABA,-receptor activity iIZ¥%f L TiZ
EAERIOE SRS SNE -7 (Fig.4),
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TWabD LIS E, LaL, pentobar-
bital & diazepam D#E &AL A ILH T 5 AL
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Fig.5. Dose-response curve with diazepam (DZ) obtained from the Hg-type of receptor membrane. A
condactance increase (AG) produced by a given 10°M GABA was taken as 1009 and its relative
changes at the concentrations of 10°M and 10*M DZ were expressed in % on the ordinate.
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7=®, 2z0H5B, a,BH¥T1=y bicid GABA
& barbiturates BSFEA T AL H OV, F
7z, vH# 72 =y b IZIiZ benzodiazepine HskE
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Fig.6. Effects of pentobarbital (PB) on the acetylcholine (ACh)-induced response of the He-type.
Response to 10“M ACh is shown on the left as control. The middle trace is shown the effect of
10°M PB on the resting membrane. Response to ACh mixed with PB is shown on the right. Other

nomenclatures are the same as those of Fig.1.
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