ISSN :0031-9341

JOURNAL OF THE PHYSIOLOGICAL SOCIETY OF JAPAN

I 3

Hedbgewh @ fix o ACh-receptor BEfEICitd-% pentobarbital- 35 X O¢

phenobarbital-sodium @[ {4007 & O BHSEEE N o Mok

FEFIS5EE EL A A

5 211 AT H R 2

&= o 58 A AL B SR A T o v R 0w A— KRR RS i —
Al Fpalag o HElc 2T

FEPEA BRI G TRE TR EEc i) 5 A TR H0E o it
et B BNBES T o\ T D4 & HIHL

B b E  [EEAMRESES LD ORfe

Fmiﬂﬂ

J. Physiol. Soc. Japan




[ NASADHFABEA L =KD T 0 — X — 5 — 235 /

NARCDO

KEF I

s INA F D RT LKA HRT—400 (285
EFERELIZFILOTFVIRT—5001E 2 ETOE
HEMDESGHNLHBE O B IURSTT, LR
RTA CREIIVLESEHA, F—bTFvy -
CODOHRIZIY . IEEN7O—TABULTHA
— AT A OEENLE . ERBOME M8
ENTEET,

WA DT EOHBERGALEAEFR~

-

<D NARCOMATIC & F I

it BT

RT-500

B

BrfX—tvFvyvs - FouldvorLnEait
Hl)EHA,

BEEETFC9ILERRTEZETEFT,

BiRMEVBETIASEEBE L TREETT,

B /0 THHEBEUIZERNTT,

B 0—T 3T~ TRER» TBER,)OHNE

ERICHESINTUVET,

B AR CERE

Q) RREIRE

TOKAI IRIKA €O, LTD.

f#:(092)472-3800

/

TI0! HEEEATRERAMEI-2-122 Y/\S )L 2(03)254-005240

LI : (011)752-0176 HchE:(0764)78-5652 & 2 :(052)524-5408
KBE:(06). 787-0544 [RE:(0822)93-2163 48

-

WL DR & TR S T o0 ey
210 u/zi% ERON
Yt (a-v02)

FNN
JEREEWET D2 20k - T,

o NS AL D S B oo i
s L i’é‘o

ARG ‘M&%%mm%*MmL(BW
ZOMAL~T o e ko rar o
W ZUJ CRE ’s}’o LED (3844

BhEFIREI DEL SR

KEA-VOX+t#Y A vgﬁ?*"ﬂ—

HEBEEAERNICE=ZY—

&

7=

A—=F)IzEn.
WAL Uﬁ‘JZ\ v 7

IIN—F 2~y k-
< T2 TR

\

DHDMIPEIEE LT TV FA—~FIZa-v02
H7 (ml O2/100ml blood) THIRL 7, |

A A RIS

At FTI0) REHTREXAISERI-2-122 U5 )L 22(03)254-005240

AL #R(011)752—0176,1il
# w2 (052)524 — 5408, Kk
% 1%(0899)21—3015 48

TOKAI IRIKA €O., LTD.

Y EREERR

“(0222)75—2514. &
#%(06) 305—6328,Jix
[ (092)472 3800

iR(0762)23 4648
£(0822)932163

J




CHAHA:BEEE (1981) 43, 529-5413

- #&4&® ACh-receptor OH#EE(Cxt$ B pentobarbital- 35 & v
phenobarbital-sodium QIEZEHR S CICHEHERXO LB

. H R H
(& FEPIRZE L MAEERE —BE)

The blocking potencies and the mode of blockade by pentobarbital
and phenobarbital, examined on various types of ACh-receptor
activities. Kohsuke SOME! (Department of Physiology, School of Medicine, hwate
Medical University, Morioka, Iwate 020, Japan)

The ganglion cells of Aplysia contain three types of ACh-receptors. The activation
of one type produces Na*-dependent depolarization (Dya-type). The other receptors
are Hg- and Hci-types ; activation produces K*- and Cl--dependent hyperpolariza-
tion, respectively. Effects of pentobarbital-sodium (PB), phenobarbital-sodium (PhB),
and barbituric acid (BA) on each type of receptor activity were compared with
each other. ACh-induced responses were evaluated by the change in membrane
conductance. PB showed different blocking potencies for each type of receptor
activity, their ratio being Dwa:Hci:Hx=1 ;05 :0.02. PhB showed a similar
potency ratio, but the potency for each type was approximately a half of PB. BA
blocked neither type of receptor activities. The mode of blockade was studied by .
plotting dose-inhibition curve for each type of receptor activity, and found to be
“noncompetitive” in all types. It was suggested that PB and PhB had much
greater blocking potency for the receptor activities of “nicotinic type” than that
for the “muscarinic type”. It was concluded that PB does not compete with ACh
for the common binding site at the receptor, but it binds to a certain allosteric
site which controls the opening of ionic channels, particularly for Na* and Cl-.

key word : ACh-receptor, pentobarbital, phenobarbital
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Barbiturates CTHEr% T3 &, KNS/ O
BERIITD, $UK, B8, ®ETE, sk
R, PR S CREIh A BE—= . —
v v DOFEFHFEK (Evoked unit firing) o R
A5 LB R TRV | g
L, HKSCHFROBLED =2 — v v B Fi:
Fk (Spontaneous firing) ¥, v LA KT S
k 7Y 5 25).

—77, R Cs TR L LT, ¥
—=a—rVEIRNTEHEINE AT 70T
REMIORER B9 I & &, #3845 f (afterhyper-
polarization) DIRIE DA H 5 VL HELD,
KBHED 24 D R e EiibiFh b T 5.,

LR FRERERIC K JIETHE S R om

bl

CRETNS64E 3 A28 HZAH)

i, Bt s JiE TR, 20
EREPE VIS LT AEIRICEEN D&
VFTATCOEZECE IETHREOBETE
WTHHREINEZRETHS.

L2, Eaoyr 7 ARRCE JETHE
DG A e\, v F 7 AEEI L presynaptic
IR E OtHE (release) &, Th a3 T
B IGT % postsynaptic 7¢v 7 ASR
8% (receptor)® activity &\ 5 2o fiisy Uk
WREZ B B 2%, & O3 T3, HiE%L post-
synaptic 7x receptor o activity iz LIF b, %
Z cholinergic 7z =f&® receptor » activity
X3 % barbiturates DR, B—= . — &
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MEERRABYY Aplysia kurodai o Il S &
AL L, EREECEE L. H48
BAREBERE T TTECHEEL, M2 ok
MEEZEH L, BORONERKCES, i
TA5X3k L.

2. FEWRER X OEHE S

WYL, Sato et al.® X THMIN
Aplysia F§o AT 1y (Na* 587, K+ 12, Cl1- 671,
Ca?* 14, Mg?* 52mM) % fi\», Tris & HCI ©
pH7.4 @ L TRV .

HERE OB X —EISCIefh o o, BRDE
PITVWAER T — L © L% %5 5 (effective
volume) 12 ¥ HH TP EL, 02mlc, Zhw
—BE 0.08ml/sec T L.

—EBRED ACh wxi4 58, LTER
HETRET 8, BE5BR%H20~308 LA

CHAE D, EO% 14 LRcBRKE B & T
. CORKEREL DD ACh ORI OH
GHEfE, ACh DREW X » TR,

Licnio T, & 0RBTx, ACh o# 5 R
(T)HWA L vk, % ACh BE(A) i+
DERRDIEE RRE L.

T=15x 2-tox &

(Fe2l, THICAR, ThZh B, mM)

¥ 72, £IBE O barbiturates %, FE—o{iig
WRERFRYIC 85 LG, BERR LA HE,
£ RIE O B R (cumulative effect) # B -3
BHOHERDB. C DD, FREHEEFESO
R5f (5 ~104) MARR% IEH N T rinse L
7tk ACh [EEH TR, Thaiiav b v —
(BREERT) L Ton i LR HENDTHD,
ROBEDORELHE Ui,

A L 7= % %13, acetylcholine chloride
(ACh)p9# {2, neostigmine bromide(Neo)
Sigma, pentobarbital sodium(PB)®EE1{LE,
phenobarbital sodium(PhB) Z3z{bpk, barbi-
turic acid(BA)FG#iZRch 5.

Ih b ORELLHRCHELE T EEL, &
Kook, BREIRE R EE Aplysia B A
T THRLUARELED, FLEREEY
i UTHS L.

& x DR D barbiturates ¥ © pKa 11,
TARVHEMUCHDN, EBREOEELIELE
B AEAE Clon X 5 e E L Tris BEK
AL, PH7.4 gl LR L.

3. fiHfy & % receptor D4¥E L FE

Frazier et al.'9x Aplysia DWEEEIC 5 5 &
BEOMBDOER, EHEZWHELHEL, B0
BODMIGCHL L, ok, FOMEHNTO
IR RAELZ K LTV 5.

RPFFRTIE, FHILL - CTREI IO
wd, BER XV, HEEBZC L CIRLYT
.

Tauc and Gershenfeld?” it ACh 5. -CRi4
#i (depolarization) % 5| &#2 = 3 ifgx DA &
L, B9 (hyperpolarization) 2| &g
STl HE X4 Lie. DEoMfmRT
C nicotinic B i35\ 4E'E o ACh-receptor 75
L, FOIG&, £ & LT receptor membrane
D Nat 1 + v O FEEMEEKRT X 50T, bit
bhoWFRETIE, Dy B o receptor % Ho
hE, F 721k, Dy BoIRZ %o M3 A
TW5.

—J, HE o 5% (GR5 ) % 753 ACh-recep-
tor Wi fEEH b, £OHDO—D1 Dy Bl &
[Ff% curare TEZEHE I L %, Wb 3
nicotinic 7ot % T 5 2%, L DIRE D FBIH
Freir, Clm4 4 vHB5 L T\w5b § i)
kbbb hOWEE T, Ha BORE,
H 5\ Hey B o receptor LA T3,

flid>—>D receptor 1, Dy. Fe, Hc Hl &
Rich, curare TIXEEIhEEL, EEOLE
{X nicotine X v % arecoline Tz Ih=
T, #RD, ) 5 muscarinic Bl i L] 7t
HERRT. ZOIBEDOREBIZKT 14 vHE
HELTwWB TR, Z ofED receptor %,
bhbhoOREE T He B LA T BS)

€3k @ nicotinic & L %, muscarinic &l o4
Bouciz, WEREROKMLESS. bhbh
DHFEZETOMAERL, HWSTHEHTIEIHE by
B3, 15 LA receptor @ activity icEg&4
LA 4 v OBBECERLEVCEDT, =00
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FLWSEEE LCHERTHS.

Dy. Bl receptor & EpoMilaix, Aplysia D

)Jﬁﬁ[ﬂfﬁ%ﬁﬁlf\]f‘ Frazier et al.l”t Ry 7 /L —

L LicMilan MR HFETS.
Hc. # o> receptor %}#oﬁlﬂ}]@m, PREEHT Y T
Frazier et al.® 2t Re 74— 7 Ly g LicHila
DHERMIcKES < FET B —J, Hello
receptor & Er oML, HWREEINTREOY L
#375 giant neurone, 375>, Frazier et al.
2Ry L@ Liclilao B s & FHEL
TWn5.

Z DEBTI, ThF R D4 EACh-receptor
ROMMY, ¥73, REETEVWIcLORY
wolF, oW ACh TERZholn& s, %
MBS T B A 4 VAR TS L THEL
Too A A VEOMR, ¥ WK F O Nat,
Cl- hauwit, Kt 1y voBE»ELIESL
Lie kv ACh & DM ERE AL D% §) % Nernst
DRIV 2 bR cHEREE B R L &
%3, low-chloride » Aplysia AT Il ¥ 1%, 4
NaCl # sodium propionate Ti&#: L, K*free
DA, & KCl 2B bk ¥, Nat-free 03
&3, 4 NaCl #% Tris chloride TE#a L CIERR
L.

4. ACh x4 % H—Hillg o JG% O sk

2RO 7T AuNEEE LEORE Ly
HflAL, 1RIEBLOKSECHEMRL, i
ﬁei%ﬁlﬂ@ﬂ%%*ﬁ%o TR T D ERL
fo. BB TET 5 EMEEE 3M o KC
N ﬁ)ﬁ?héﬁn AEBRTI, Miapwe Clm 1
FVNRETAZEERR i, 1I8M oD
potassium citrate % {fF L7z.

B|IBISTIT 5-10MQ T, LD
FTh-te.

AChiz & » CHl & Sh 3 MiaDEEDKR
X X O¥BICIL, receptor activity TH4T 5
A F vERMEOHALIFEL L, Zhxiila
DavyE s azvAORME 4G=Ge-Go, £ L
THE L. %L, Go Gacn XL ML
%, %5 X0t ACh &= v &7 2 v A
ET5.

ER 0.5 ¢

ACh chl&iRe &hs 4G P REAI & 5 T
ED L5 LT B BRI BE T 58S
ix, 4G OREE: & LTRERBEREE Y Avie
DL, -2 Alg 500 msec ©— E & It
[(1073-10° A) & E D St LRI O B & &
CRBROEEBFEE L, Thic X 2EMRD
EEKET (IR drop) wEELHTHHE T H
5%, coFET, —EER (1) L#kRE
i, % X0 ACh B F O/ NOBRIBH O
Ui I3 5 % R drop, Tigh b, Vo ks XY
Vach BMHETCE HDT, kXL v ACh TH| &
BoXhaa vy sz vy AR (4G) %,
BHTHZ ENTES.

4G= GACh—GO_I( T \}0 )

—fgic ACh e X » THl &I Sh D= v
g7 5 v ADHEAL (4G) 1%, #IEREL(E)
Yo THPHEINS. tbxiE, ERROEIR
Bl cllE s ns 4G ofH3, receptor
% ACh #EN Lz —ETH->Th, AChIE
BrpoEEAZEAL (4E) DRPNC X » TTREY
T VR T 5. ZORBREETIDERL 2
»icit, 4G oL ERNF R 0 X 5
TR L. ZORDECERINTCONER
MEEETHS. COHFETIE, Filllaxth
ZROIEEER (—40~—-50mV) @ BEE L,
ACh % d, TOBAIAERBEOT LN
TES. TOFETIG BT LD, b
NbhOBFRE T TRO/MS 78 B E signal
(4V) % operational amplifier ©commanderic
AR, FhEREIEHCETHEE IR O E
Al 2 e Lic.

commander signal ; 5mV~500msec D&%

MM EES % C, repetition rate : 5 e 1 [H

b OWIRE Tk Z ©Jf % modulated
resting clamp method &£ {4i) T\ 51819,
ZFFETE, AVRTBLEEEBLEED ¥ 5
b E (4l %, ACh #57i(41,) &, ACh
&R ORKE dlacy THETHZ XD,
AChchlgf ah5 (4G) RN THATS
T EMTES.
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Schematic circuit diagram for the stimulating and recording systems

used in this experiment. (Details are in the text)

JG=GAC1.-G.,=%(AIM—AIO>

ZDWMNTY 7 7ieERE& T ACh [GED
EREMILPET — £ —13, TRCZ ORERRILE
EEEETRDIAG AL LT LS D TH
5.

5. EREE

AEBCHEA LCERERIIRO=ZEHR LD
5.

i) voltage probing unit ([ fTHH )
ii) current probing unit(§&7E 5 H )
iii) voltage or current clamp unit(j&E

fr, F IR RE E )

7o ¥, ii), ii)DEFEi & ¥ h b operational
amplifier 13, 313 Tektronix %o AM501
#i (open loop gain x 10000) 77 +40V %
Lic. ¥RBEEMERE D7D preamplifierit
WPI s 701 M (gain x1, x5; AJJ imped-
ance 20000M Q LA E ; SE3h AN B # & Eik
1) %M@ Lic. command signal J4: 381,
AAYE D SEN-7103 & o> stimulator % i
L. Fig. 1 oEEEORKIHIITHBEERA &

R, BB A v » A a2 — 7 (Tektronixl
PN333-1425#l), 5 X1 v 7 54 % — (L
HFRE WTR 331 &) CRIBREIE S hic.

1%

LEo=f» ACh-receptor ® activityic s
X F3 barbiturates, #ic PB 0 ERE DA
EXVHBHE Lic. ZoERCIT, MRk
E % 0.05mM neostigmine % 1 B & &
2 5 4[5 L, ACh-esterased iEM: 4 131T 58
L E LAt 52, % ACh-receptormactiv-
ity #JE L. L % »'» T, barbiturates
ACh-esterase % /45, kI 7c BT E % 7n
<TH .

L #EBRC s XIE 48

5 Ufc barbiturates 1z, £z PB, PhB, BA
RETHoIch, EREOEARSRETHS
ImM%, 5#»0 345HEBTHEL, £
EOBEECS LIETHRYBETD L, %<
o i (66{E h62ME ) 1, MO FEE S receptor
OREEXIHT, BIEEER, X ORI
Py, RALOELL BW T E o

. m
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(Fig. 2, 4, 6 0 EhOHE D).

L2> L66{EH 4 fE1x, 2~5mV D& &,
HEBEEFIOBMAD LR LI, ch b O ffi i
i3, 4Bl ACh-receptor iZB83 % #igens bk
IR-F (Al

XFETHHR

0hmmmm%%hﬁ&ﬁfék,_@g@
receptor o fiaE, 15~25mV 1ok X S0
SEERL, W, BEEREERCEITS
(Fig. 2 o2 flloF). . .

Z OPiSEIY, DA & viIRET 5 EEMED
5%, Eic Nat 1 4 vEREOHE KT X » T
THZLITABRTRD®, KRR TLIMED
Nat A & vIBE % 2 CYREM OB » Bl
L, ZOFELHER L (NEM).

ACh 01mM x4 5BiaEMo ACh JG%

achDya — Barbiturates

0.1mM ACh

imM PB

i, BESOMBIDEEL, FOKDE =Y
br— kLG, ki 1mM PB, PhB 5% ik
BA % ACh 0.1mM LB B EIEY, =2V
b e =0 L CRE (25BRH) &g

;W&%Ltﬁomgkﬁﬁbtﬁ,%@¢®3%
2. Dy. % ACh-receptor o activity ic3s

7 Fig. 2 o B foFIcRmIhTnb.

k=% D barbiturates DPI=ER) i1z, PB
AT, ACh 0.lmM itk B2 v X772V A
A (4G) 13, avire—ro /4 TED
L.

PhB1mM ¢ X BAE#Fx, PB X v 55<,
ACh01mM oJf% (4G) i, 2 v br—n®
W12 wwid LB E ieh» 7 (Fig. 2o
B).

—7, [@ U barbital #% > BA 1mMii,
ACh 0.1 mM D)% (4G) %4 <BHE Lish -
- (Fig. 2 0TFE).

O.1mM ACh+imM PB

T T

___l 20mV

Fig. 2.

Effects of pentobarbital-sodium (

, phenobarbital-sodium (PhB), and

barbituric acid (BA) on acetylcholine (ACh)—mduced responses of the Dya-type.
Responses to 0.1 mM ACh are shown on the left as controls. The middle column
shows the effect of each drug (1mM) on the resting membranes. Responses to
ACh mixed with each drug are shown on the right. All records in each row were
obtained from the same cell. The resting potentials of these cells were —43, —41, and
—42mV, from the top to the bottom, respectively. The downward lines appearing
periodically from the base line are the index of membrane resistance, measured
by a constant current method. A thick portion of the bottom line indicates” the
time of drug application. The upper part of the spike discharge was clipped. .
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acnDns —type

ACh
e 0.03mM
100 - I ] o001 mM
2 \g\a. * 0.3 mM
@
‘ T
)
& 1
@
© 50}
2
2 1
s kS
[Y] .
1
1 i 1
001 01 1
PB—mM
Fig. 3. Dose-inhibition curve with PB obtained from the Dna-type of receptor

membranes. A conductance increase (4G) produced by a given concentration of
ACh was taken as 100 % and its relative changes in the presence of varying PB
concentrations were expressed in % on the ordinate. All 4G’s were measured by
a “modulated resting clamp” method. (See Text). The curve was drawn from the
average of 15 cells measured at a given concentration of PB with different ACh
concentrations. Different symbols for each point indicate the ACh concentrations
shown on the right. Each point indicates the average change in AG measured
from 5 cells at a given concentration of ACh, with a vertical bar indicating S. D.

wiww, —EEED AChcfExDEE o PB 3

BELCBEREZED, R—oMiaclEk /E A
2, PBrXx sz oo ACh IBEwx-+ 5%
HREYEERCH~ (Fig. 3).

Fig. 3 oftliy, —E0RED ACh & Hifh
TERA SR cBOIRE (4G) %, avbr—n
(100%) & L, zoMgFEgo ACh &, &
x DEED PB # B THE LD EDOK
ESk =y r— AT BHEAE(S) TRD
L.

bHbIOWEETIE, TDX5 X RNE
%, dose-inhibition curve & 4 {1319, receptor
& inhibitor L DA T, HERERNO M
CEHLTWS.

ACh 0% 0.03mM * h 03mM *CF
Lo o %, S0 FROIED Ml
COWTRRTARLY, BIHTNCERD
B (EAMR) ZRdhoie (P<L0.05).

dose-inhibition curve D ¥ Hs 5 inhibitor
DIEERREIE T HEm BT oV, 3

TrRHE Licnd?, zhic X, Drn0ACh
SB35 PB o ERER T IEREFIAY (non-
competitive) & ZigdZ LN TEX 5.
3. Hc, #lo ACh-receptor @ activity iz
JIETHE
0.1mM ACh #25Bf# 545 &, oMo

receptor Z#FoMATIL, T~14mV KFx k&

WHBHEADNS. R, EEKLZERCHE
»3% (Fig. 4 oEfOF).

COEE, o Clm A 4+ vicshd 5580
AT LRI BZ Li3Mmbh TR, &K
EHTHIMRD Cl 1 4 VIRERE 2 CGHIEE
OB HHEL, TOHEELHRALL (KN4
).

ACh 0.1mM T 5 B5BHEOEESY, K
HLDOWAIVEFL, OEDE= Y br—
Ak L7 ®kic 1mM PB, PhB % %\ 3 BA%
ACh 01mM LEELBKEIED, =2V e —
A DBE & F R (258H) &My L
TR DIGE e, Fig. 413z odho il
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achHer — Barbiturates

0.1mM ACh . ) imMPB

L

il

i i

0.1mM ACh+1mM P B

i il
L

0.1mM ACh 1mM Ph B 01mM ACh+imM Ph B
T lrm[ - mmmﬂﬂwmmr m n
i | ! B il
bill IR AL
0.1mM ACh 1mM BA 0.1mM ACh+imM B A

'ZOmV

Imin

iy

Fig. 4.

Same as in Fig. 2, but the effect on the responses of Hci-type. Resting

potentials of these cells were —55, —45, and —40 mV, from the top to the bottom,
respectively. They remained unaltered during this experiment.

Aancn"type
ACh
[ *« 003 mM
100 } — [ 001 mM
] I\T ¥ 0.3 mM
[+
I
: I
3
< 50} %
[ .
2 s}
5 1\\\
QO
o«
0.01 01 1
PB—mM
Fig. 5. Same as in Fig. 3, but obtained from the Hci-type of receptor membranes.
73 HER LT, g,

E=ffo barbiturates DFEEX)FE T, PB
NEAT, AChO.ImM it X BfE=2v X272 Y
ADHER AG 1, 2 v b r—1D /3T
ALt

PhB1mM ic & 5FAEZFix, PBL b 205
2, ACh01mM % (4G) %, =2v b v —
AW 34 LD R skt (Fig. 4 0

BA1mM iz, ACh 0.1mM 5% (4G) %4
{PHE L (Fig. 4 DTE).

wie, —EEED ACh o, fEx D PB
PRELCBREIED, RA—oMcIERER S
%, PBicxszonfEo ACh 5% (4G) x4
B ES R A RN ICH~e (Fig. 5).

ACh oEREE%, 0.03mM L b 0.3mM F ¢F
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¢ L#-Bso dose-inhibition curve (g L7z2)
OBy Fig. 5 o ETth% &, 15ED Mg
DWTHENRTALE L A, ThIFEFHCER
CHER (EAFR) LikciRExlcwnwz &iib
2o te (P<0.05).

LT, Ha®# oo ACh & zxi+ % PB
DREERERIE, JEEHLAY (non-competitive) &
BleT T LN TES. _

4. Hx # o ACh-receptor & activity iz i3

XiETHE v

01mM ACh #2585 15 L, CoHD
receptor #EF oM T, 15~20mV ik k.o
BrBERL, R, EERNIERCRT
% (Fig. 6 o flo71).

OB, B K A 4 vicwT 5558
WAL TRIBZ ERHEORTE DY, K
EBRTHIHED K 1+ vBELE 2 CHETE
WOEBEBEL, TOBREXHERLL: (K4
Bg%). .

Zhboasfto ACh BE%x, ¥&<
ML VEEL, ORDEavIie—A L1
fz. %&kiz 1mM PB, PhB % 5\ i3 BA % ACh
0OImMME BEBRYED, 2 v e —108E

acnHk — Barbiturates

& LR UK (2500H) #5 Lo ELH
~7:. Fig. 6 i3z odoiflfy7e 3 Hla R LT
Wb,

PB1mM iz x5 ACh 0.1 mM [Z DFEES)
Bz, EbDTUNEL, 2 v &7 xvA0HEK
(4G)ix, = v + = — LD 5/6 fLici®A LI
@.%’7‘&75‘0 7z,

PhB1mM iz X ZfHEH R I HIRPAE L,
ACh 01 mM i3 2 IEE (UGN, = v b = —
A DK 9/10 T Licie ¥ i 72 (Fig. 6
DFE). ,

BA 1mM 3 ACh 0.1 mM i3 2 Ji5% (4G)
wELPE Lh - 7o (Fig. 6 DTFE).

—FEED ACh &4« DEED PB #E¥
BHEED, A—oMiaclEk fF B &2,
PB iz k 5z nfED ACh 5% (4G) x5 Fh
e Ry EEMCHEAN (Fig 7).

ACh D%, 0.03mM X b 0.3mM # T&
¢ L 7= B @ dose-inhibition curve O #f% %
Fig. 7o Lcxi b &, 15D MOV THN
THhicLZ H, ThIRHANCEROHR (£
EHR) Lt Exrwe Eibho i
(P<0.05).

0.1mM ACh imMPB8 0imM ACh+1mM PB
f
i i mﬁnlﬁﬂmmﬂwmmmwmmﬂﬂ il
0.1mM ACh imM Ph B 01mM ACh+imM Ph B
0.1mM ACh AmM B A 01mM ACh+imM B A

LN

,ZOmV

min
TN
,;[Jjg; ,ul: it
altils I

Fig. 6.

Same as in Fig. 2, but the effect on the responses of Hx-type. Resting

potentials of these cells were —50, —55, and —55 mV, from the top to the bottom,
respectively. They remained unaltered during this experiment,
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Fig. 7, Same as in Fig. 3, but obtained from the Hg-type of receptor membranes.
100 \]
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Fig. 8. Dose-inhibition curves redrawn from Fig. 3, 5, and 7. Each point indicates

the average of 15 responses measured at a given concentration of PB ; bar indicating

S. D.

LIzt T, HeE oo ACh JE&rxi3% PB
DOREERERIL, i3 0 P (non-competi-
tive) ket ENTES.

5. Dy B, Hei %, 5 X0t He Blop 4 ACh-
receptor activity x4 % PB o blocking
potency ot
AFERC, LI=fo ACh-receptor D

%+ % PB, PhB O EHRELE L T A

e, BAEShST S0 JEF X, EHEW
Dy >Hcei D>Hx TH B & 2 HBH L.

COEEY L VBENCER T DI, &
> ACh-receptor activity @y L C=z v b =
— A D0G D X ¥ B HhEx PB OR@RE
(Bso) D HEE A R .

_kE¢ dose-inhibition curve 3 ACh 0 EE I
LT, MAMCAEBROEBERI LW ETh
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¥, Fig. 3 &, Fig. 5 &, Fig. 7o (&7
BEEESE) KTk —o0oRicERAbE T
T rc Lnces (Fig 8).

a2Vt r—A%100% & LBE, £050%
wAETHETS PB 0EEB,) %, £8 0
receptor ©OWTRD, FhEhoOMB oM
D B%1ET5) XRDDHT ENTES.

£l o receptor D31 PB o binding site
PEET S LRETHE, ZohkIRELPBoL
o site =x}3 % binding affinity o L3
53T THB. LD ik, Dy B He
Hx #=1:05:002 ¢h- 1.

7272 L, Hx oD By, Offiid, R/ L cHigE D
EE I iR L) Fig. 80 &EOHS). 20
HTRBOMA T ERNEOFREELTT. 0D
ERTIIHERO pH 274 BE Lc ki,
PB oi@E RESR, 2mM U EoBEY
fERZ LIXEB ERTHETH - o

V. & ®

1. #& 4 © cholinergic transmission %3

% PB 0%

Barker and Gainer?’ ¥ X ¢ Barker®* 511,
Aplysia DHEEMITHRE IS 2 ) VIFH)
D EPSP i1, PBic X - TBEEZIhBZ &%

L£LTW5B. F i Aplysia®® 2 Land snail®
OfEES M EEFA 32 ACh Til&ik
ZE¥haBgEEORED, PBrioTHE
ShHFERHERL TS,

Thesleff?® s X 0" F DL OPFEEZO2NL, »
= DORGEATCRIT AR THRET S 2
Y vEEME OISk XiF T PB, PhB ofi®E
*BE L, PB, PhB BAET 58z, v+ 7
ARIFRE L D b > 7 ARMED B 5 WAz, T
e, Na* kD ACh-receptor & ThH
AOEERLTVD.

Nicoll and Iwamoto?®? %5 J: O Nicoll?V &1,
B =V DRSO = Y EBER S
&35 PB OREBE L ke B DX
fast-EPSP i3 PB T X <BHEZ R % 73, slow-
EPSP i27e2vis BB I hali e LG L

T35, 5o fast-EPSP 3 nicotinic #Y,
slow-EPSP 3 muscarinic #l & receptor T5|
ERIIhB T EAMLR T 5NN,

2. fEE 048I X b nicotinic # & musca-
rinic # receptor i=xi3 %5 PB OfEERIED
g
KR, HETEBE L & & L, Aplysia

DHEEI M CRE S D Dr HOINEIR, d-
tubocurarine C& 5 icfi¥E X h, nicotine TH|
ERZENPTVWIEEHERLTVLDT, &
HILRER D\ 3d B nicotinic E receptor DJf
BTehsrLEbhs.

—7%, HxBl o5& rinicotine X b % arecoline
TB| ¥R Ih=7 < tetramethylammonium,
tetraethylammonium # D OEMYZHE X H &
% T, fEko muscarinic® & L THERT
TOEEHHZI LT BT TRV, £h
X QLB D receptor DIEETHB & E
% Bh—t‘l\%u)ls).

PB 2 PhB CEGIHE I LTV &3
B3 L%z ACh-receptor % ¥ L% THB &L, 7=
N DRSO B ACh-receptor,
TR ¢ fast-EPSP % % 4 3 % ACh-
receptor, Land snail <2 Aplysia o #i#% 55 #a
TR E Y ¥4 T % DBl ACh-
receptor 7¢ b OV ICAGBEDOINEERET S
Hc; # o ACh-receptor 7 & ThB. “hboD
receptor {3, 3X'C, nicotinic th 5 = LT
HEHINREFEETHS.

—7%, PB % PhB CHHE I h#\Z L8
L 7= ACh-receptor 13, 7 =/ DR C
slow-EPSP #% 4 X% ACh-receptor &, A&
SEEATR L1 Hx # o ACh-receptor Th b,
W% i muscarinic B, 70kt R R WM
BERLTWAHT L, KRERBREL.

3 L, PB % muscarinic l o> receptor activ-
ity ZBEE Lavicw &7 hil, &%, HLE,
WRBE e & OV OEEL, LEOXRER
e X 2 MHEEBEET 5 =2 ) Ve
HKERTOEREL, PB CEbSTHREEI 0 W
T ENREREINSG.



=#i ACh-receptor & pentobarbital 539

¥ lEiliesd LT, PB i@ X AhEEORK
FeCiy, TR RS D, TR E BE
DM D THRENRC S L HEMTE
5.

Lo Lisdih, SEERORRIKAT R4 X b @
TSI, SORBRFR, Tihhb bk
B, Y, BKTHTOEEY S ARKT S
BREAE <RI LT T blc W T H 5
5.

—7, RREEHRETO 2 ) B ORER
PBCABCHEEI A © T, REMEL T
b, MLERED, EABRERIE e X
D, Mo TRETHZ ENELLNDN, £
B D ERERAT R & R EL U TRIRIE .

3. PB DA HRAL

—J itk v J- 7 A D receptor AR 1Y B
ok B35 o DREIERY R /NA 7 (receptor
moiety) 1%, ROZERIHIKHEZE 2 bh
5.

1) EEHEOKEIML

ii) receptor ¢ activation X - Tix U
DB BRI A v Fy VR

i) (i) & (ii) BRI i 3 % B

PBixz oD K OBEFRICHEE L, Bt &
ELTLHDTHH DD

%3 PB 23 ACh o &HMciEas s LR
w3 iut, PB o0& T Tt ACh-receptor i
%% ACh o binding affinity »3j4> L, PB
DpEERERIL, competitive T Lie B TH 5
5. '

LB AL CH~7PBn ACh-receptor
s A A ERER T, non-competitive TH %
Z e Mot Lichio T PB it ACh off

S IEEEETIIOTX R VTH S

5

wiz, PB 28 Nat, Cl-, KV &1 4 vF 5 V3
ADEDONTRI—FED A F vV F 5 v FIH
RECHEES LT, 201+ VvOBEEHEEFELT
WEHEDTHS DD

1 PB BB ILEOA A v F 5 VRADE
BRI REE LT, 14 vOEAEET

I 0 LT, BIEEERAEAT T
ThsH. LnULAERTIE PB ThBEH 11 #
lHEQB L A LEE Y52 e oz L
1o T, PBREIEEOMF v Vi L IZ
BRICHEETD LxE 2.

wic, PBix ACh GBI ISk A 4 v+
v VERARKEA LT F v OEBEIETS b
0 &3 1uE, receptor kineticsod ETlksequen-
tial model &7 b, ¥ % uncompetitiveZll
DREHREZRTXTTHD. LOHEIL, b
o dose-inhibition curve ¢i%, ACh @
BEOHMC LS - TC, BWRIECTPITBE
THIXTTHBY.

L& L, Z DL T dose-inhibition curve
13 ACh DREZFLTHERLECIBE Ly,
3 @ % non-competitive 7ofH ERER AR L
7.

LT, PB2AACh Ciz U TRl
A vF o VEALDWTRMCERNCEEL
TAF v OBBEEET D L1IELH.

7o35, PB 1% nicotinic G H T Dyl &
7¢ 53, Hey Bl receptor-activity % & i &
3% L, %7 muscarinic #CHIuE, BHE
M5 He B 4, i Mtk o Jh % slow-EPSP
LIEE LIC S W2 EAVHBE L.

ZDEEL PBAMGEDA A VT » VEAR
BRACHEAE LTS DO TIRIRWT &%, H
B ESTS550THS.

Lizht» T, PB % ACh-receptor o k& (iii)
DIELH D\, TOEBEHET AT »
7 Ie BRI Ic S L C receptor activity A fj#E
M ELTCWALDEELD.

—%, non-cholinergic receptor Ti¥, H%
fEo> glutamate-receptor ® GABA-receptor
DIED PB CILIEShD Z L2 HESh
TV T2398 PB 1 ACh-receptor i 4 &
IR THDTIRRVE LS, ZORID
WL, XBHIRRKRED receptor o activity i@
3% PB 0%R%, X hERNCHEMCH
THULERNDB EEZLD.

7c%s, blocking potency m#*z *hh, PB



540 =ff ACh-receptor » pentobarbital

L PhB 13=%&» ACh-receptor =i, EHEH
CALFEEORER L. L L, @ L bar-
bital S L H> BA & RMKER R ad
stz DT &, PB < PhB o #-2 lipophilic
IRIBED N E LD TEETH Y, T O
73 receptor DRI B B IE D lipid Bi5 & E £
interact % Bt U CREBI R HET5
% DT, barbital BF D Oixis UAREME
EILOELUIRWHDOTHBHT L& R LT W
%.
WRELF O k%) & & hydrophobicity & B
FRIIELSDLELZDRTWBHITIRDBH, %
fE o receptor VXA TO X BIEEMSBISED,
HETHSS.

V. # ®

1) Aplysia omEEiMidcit Dy 2, Ho
M, Hx Bl o =% » ACh-receptors 3% 5. Dy
iy, ACh # 5 CEwEn Nat 1 o+ v BBk
(Pr)RIC X D, BiGBEEISE %73 recep-
tor TH5H, Ha®, Hxk#ix, £hZh P
WA, PrRXh, BHrmes s rT
receptor TH 5.

2) = h b =% o ACh-receptor & 5t 3
% pentobarbital sodium (PB), phenobarbital
sodium (PhB), barbituric acid (BA) o=,
F 7o KR B4 ACh T4 U % % receptor
membrane O 1 7 vELREB KA IEE L LTH
~Fz.

3) PB, PhB i3, =% D receptor activ-
ity #BAE L. LHL BARIhboWTih
X LTh, A bBAEREN e T,

4) Dx. #, Hco %, Hx # © & receptor
activity =%4 % PB o blocking potency o
AHXE B b 31X, Dwo 8 (He B I He #=1:
05:002Th- 1.

5) PB, PhB 1$¢3(® nicotinic & o recep-
tor activity 3-7cd> b Dya B3 L O Hey Bz
X L %h< A, muscarinic &l @ receptor activity
Tichd Hx Bz EbdTghEr VT &N
BRI

6) PB ic X 5 4% ACh-receptor activity
TR 5 ERER % dose-inhibition curve T
FRB L, W R b RPN (non-competi-
tive) TH B Z Edbh- T

7) %, PB % nicotinic # o ACh-recep-
tor OFEICH LAY D, TrAT
Yy ZIEFELT, 14 v F v VR AEHL
BEAEBENCEEL VWS THA S Z LA
E RV (A

Fa#bbichich, KIAEIEE, Mk B % I v
- HFEBASEEMERSE G, B RE
E52, 5 JOBLRTARERMEE, BAX,E -
A RFEMF R HELYE TS L Lbic, =
BB Aplysia D% LCIE R, KRR RS
BRIGL, RIAHEE) % TE o i — e B 58 BT
o, ILF RS L E T
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AREE, PH—KE GRRERL, #, 438)
FEERER O REWE L L OIERERBC X » (F
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P ER BB D, BRUGER L FA I ATE
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DERGENYTE Lic. $hEEX, itk 5ms, -

B 45Hz OBEREIIE A M OME K LT, BE

PR, M &, hEFE—

M 1557, ERESEE ORI T 28R
R 5oeR L.

T OREE 1) SREREI ST RSB T
B, (SEMERERDIRe X 0 &< RHT5,
2) SR E B B 0 T o BRE A R < Il
THOER L, VIR EDEEIXE LA EHH Lk
W, 3) RHORKSE, SREORE T A EEE
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MY X LEHORERICELIZTRASES LT
BSETORE
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FAA =I5 700, BAShIE b=y —5 CZ e
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