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BHEREIC BT B v+ v T REEERS, Thick
L iFTysRIc o\ Tix, Eccles & Libet" (1961)
OF SN ERLE LTES RS Ty 503 R
Hi{E S D %D & HIBIRE L DBRGR HFEHIICHRES LT
H|EZT D\

T ORI Y DEETA /AR
Fiha?z ez, FMEEBLR L IRMIEROR
SHIEE ECERTH S, TORIIILD TEHL
Riker & Komalahiranya® (1962) { Dial-Urethane
FEEET o A 2 LS iz 381 5 Hexamethonium
(Ce) % Tetramethylammonium 7z & OIEY{EH DA
I, FEEEICE VBRI LERELTV3, TORK
Elliott? (1965) jZigHt~ + ¥ E¥0& M R Hix v T
SERIREAEKICOVT, AFRY (1968) X #HZ v b
TR R R & v TR 28 Anti-Cholin-
esterase (Anti-ChE) #/x iz o TR R #L K
L, opsh R MESEERE L BEERETE LW EED
HBHZELEEBLTCS, TUHOHMETE, BEEY
OMEEIEEAS, BREBMNET T, OBRLTHOH
bhzabo, @QELLEEshZ LD, O #HE K I
IVELECLODIBIATORBIRT —HEARAT
wBR, Th6OERKEBICOCTEALAIZL TV
Vo

77 CEEX, HHI o b EETEHRE AT,
HIESERE L B ERORE BT, X HIEEERI
T oMZgsERAAR B L TR bh3E Y Fzo»
T, FOERBELES DI THENTERERET -
7o

£ R F &

HRE 200~300 g Dk Wistar &5 » b 0 LERE
g%z Urethane JREFT CHIH LR BRI LT, H4
HIBERR EAREME TS E WM ALBR BT T &
v, FRERE S ONCHTHD, ERREEES LRV X OE
B, AOERIZBVTY, NEERICEH- TES
Hitkisue x TRERR Y (W5 mm), FE7HIFHRHE 1T
15mm OESICMEEE & bicH Lz, Hasw
RS R B Y B R RRBR Y TRV T, i
HEHe R BRI L TET 5 WREEMN 2RO FEI X
VERgE LT,

1) 8359 4 v F— VNBEEE

BE15mlP L0772 Y VBIRARNIC, ERTHRE

Y ME

KA > CEBEMERAC T ER 2 K0 EEE
B O(EE4mm) 2HEL, HHWEEEZ ThZhic
WY #E e, DRBH/BOAMD 1 2%, Ez@RicL
T, HEHEZIhicRy ZHh, ERFBIHLAVLIIIC
Ulco FUITMER L MREfoMc B uAEREZE Wz, B
SR > BEEMORFERFEREE T, FTHE
LB/ c7 7 4+ YNTIT R »lco HEWIT MnCl,
GHOEES (Lock I HEMA) 2%\ T, Krebs-Ringer
WEAv, BE3TC L, #2T95% O0,+5% CO,
BEA R TR, BXRBICRERERHER (B
#YE KK, SEN-1101) % Hv, RloZe< 1,2,
4, 8, 16 £7¢i3 32 Hz 0—&#D H| &, ThE¥hSH
M, 12@ic5x, | Hz fll0o B0 B i3
3, SRESIOBREORE M B okE: R #HosE ExR
(Rn=bnfax100) & LU THHL /.

2) Sucrose-gap {Eic L BB

v R ESERB MR o Tk Kosterlitz &
XY 2~3 DFEIPRBLLN TS, 79 b EHE
RRMEHIIE LN SVDT, 20652 ElzL2D
WMEDOHEEEBER LIz, BEOWMELN 21TR L, T
bbb, 779 VvEEDTuoy s (257 2dmmX a3

Rn=%x1oo(%)

Rl 037 v AFEECE 3 BENREIG, &
A AR AR T & B MURET AL 2 R T, BRI
h 8B, Rn:anme(%) L UTEHE

Sht, a 840 bn BREBHOENME
(mV),
KC1 Solution
Sucrose :
Recording ,\AX\\
Elect (T - ;
ectrodes ¢ Jﬁ\
T@‘ 1 "
Squet?On Stimulating  -i9uid .
Electrodes Paraffin

® 2. Sucrose-gap B OB XK, Test Solution
i 959% O,+5% CO, BA&N 2 TH A 38T
INTVB, CoEFEBRERMHS T 37°C i«
Rizht, 2OOBHMIEXER,
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68 mm X &+ 20 mm) {CH DL EEFIOM B 0 YA
HE{EY, [K\J7%& Sucrose (109%) EEGAHDIE 2 mm
OREETEN BRI 6 I Hig R oL
Tro BBERIZIIN O EOICHER L mm 7R % T, Sucrose
W ORETRT H N HHREIORE H L U, W o W
VW A RBRE 5 T Sucrose (2 X BREHORELE IS
> Tro MHRHIAOIHDITAR 0.5 ml TZ ZiZik Ringer
w GEEZR) 2Ah, O, BXIW CO, BEH R TH
L, HgRHERoMMCIER KCl e Ahl, fi
RIARMEILIRB /<7 7 « YIEPOFIEABSEMRICHY &
¥z

M OERIZBCTH, FEHEMEZ (Sucrose-gap
TIREANA v -4 U AFBEBEEEZNALT) 77V
viEF g vexa—7 (VC-8, HAME KK &) /6
YR v FEEFyvnza— 7S (RM-150, HENE
KK &) icFHFEL, fiHc 20Tk #7u4 FEER
BT olco 723, T Ringer W THBML TR
DR & EHEREAICTEA Lo

Y : Hexamethonium bromide, d-Tubocu-
rarin chloride, Physostigmine sulfate, Paraoxon,
Procaine HCIl, Adrenaline HCl, Noradrenaline HCI,
Phentolamine mesylate, Propranolol HCI, MgCl,

B L 8 MnCl,.

X B M ®

1. FMEEHRCEIETEBEYOLE

W2 D HoEBIYEY, BRARBE
E, 0.1~0.5msec DEFEH(E (0.1 Hz) 5%, 30~60
DHRHEMORBEBE L BERRET R T, £F
s, R1loZe 1~32Hz off#iz 1 5/
BeEz fEEESDRONRE L, 20, C 107°
~1075 g/ml, d-TC 10~*~5X 10~° g/m/, Physostigmine
10-6~10-% g/ml, Paraoxon 10-%g/ml, Procaine 10~°
~5% 1073 g/ml, Adr 107°~10"*g/m!, Nor-Adr 107°
~10~*g/ml, Phentolamine 10=°~10~°g/m/, Propra-
nolol 1076~10~% g/ml 8 X8 MgCl, 2~4x107% g/m!
(10~20 mM) % 485F 42 [HHH & HicEHE L,
EEARICE LETHEERE L, &RpOIRE,
B 10~20 3 B U CHERR R 1 2 L Z L 2T§RR
Licth, —HOEENMEE L, Z0RER, LY
BolEHD?, ROIFEXDFEINZ I ENHED NI,
1) fIBEEE D LAY, WBHT BAORESE L <
BOTHL0 (Rn ofEipi 100 2 K& TE2), &

Control

FEEE e )
Type A

[; i ![[!”H '” [,, WWWWW»J—L
Type B o
| ;

+u4L%MM%1MWWLWWWWIIII&ﬂ
1Hz  2Hz 4Hz 8Hz 16 Hz 2sec

3. sumays, Type A 6 otic Type B @5,
Type A: Physostigmine 2x 10~5g/m! o £ /§
Type B: MnCl, 1.6 mM o {8
EBRAHEEE | &/,

NICET 3Pt Gy, d-TC, Physostigmine 8L U8
Paraoxon Th o7z, M3 iz 0EMIEANTENT
Who ZORIENRE Type A L Ui, i) RIBUEE
DEFRICHEST Ro EREFELIHART2E Y HHEL
Type B (B3 TE) &L 723, Adr, Nor-Adr X
U MgCl, AZhicfgUre, i) —J5, HIBEEEZDRA
WL bNZLEAEELRV R, HBHIKLY Type
A DHEELSY, FEEXABDO>TEIEEHLLT
Procaine 7t 5Nz Propranolol ¥ 57z, ZOEE
% Type C & L7z, Phentolamine [IBAFEH|EIc LB
MREMICVEBEDRICOEE LG Lol Thb
DT, Type A KRBT Z2EMIIFY A\ B HIKSR
& Anti-ChE <Y, Type C /BT 3 2tk
CRFIREEREZE T2 I LPHOA TS, bHHA
ZO—RE s HEIER LEEDREFETOT B LR
Siz@EBH, —Fn Catecholamine (CA) L MgCl,
TEROMEMEZ RHTZ L3R TH 5, £ T O
#iz Type B PROMUBEEEFLRET A LT
L7ze

2. CaCl, $5kU MnCl, DIEEHRICH &ITTHE

Mg OEZEEAPEEH 21X L E { 0T Ca*
EETNC@H Z L RELASRTw3Y, REFOBA
2nh Cat T s FEHRPYELL T M 2252 L)
RECHD, 20X 5 KD Tz Cat-deficit Ringer
Wiz &Nz MnCl, oEEZHRICE JETHEEREL
oo BRM3IBIVERLETEL, M Type
BizET+azspMohiholke IHAEBEY Rn
[EOEH S, CA ® MgCl, ¥ 9§ Cat-deficit B>
MnCl, pRCEIREEDTZ L 23H bz,
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Adr MgCl2
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300

200

X a:control b
a:control b:10mM L a
_5 ) ~-
50 b:1x10 g/mt 50 c:20mM 1007 -~ 8 __\
.3x10°3 a:contro
¢:3x10 g/ml . b:0.4mM
d:1x10°g/ml c:0.2mM
| d:0.tmM
4 8 16 32Hz 2 q 8 16 Hz 4 8 16 32Hz
4 4. Adr-MgCl,-CaCl, @ Dose Response
Curve,

Heiic M 1wy 2 Rn » & b,
PEDLT, ERAFBERZE L &R,

it o2k ) 35 B

3. Type B {ERBEYDRE—IERADRICDONT

Type B {EABIEY O R ORI BHE L T, dose-
response DEIEEME Lic, Adr, MgCl, $ X (8 Cat-
deficit DIFEE#H 4 iR L72A3, Nor-Adr % MnCl,
2B THH L 27 dose-pesponse BALRAIEE W iz,

4. Type BEIRICHE KETRRABBDREHEORE

a3 LN B-RpRHTEE 2 L T Phentolamine 77 & X
{z Propranolol #%#hFh 107°~10"° g/m! DEE I,
ATALE S LURLE L TH v,
Adr X% Nor-Adr o Type B $jEEMhOMEE
IRV Th %k Lvfeas, Propranolol X% Tlam
720 713 Phentolamine }x Adr 33X Nor-Adr
DHEFRNMIZ & B FOGIMEZI R U Tb EHifEAER
L7z, Propranolol %, % Procaine B{EF % &
LT, 107°g/ml L) EDBEE FV-z 525 T2,

MgCl,, MnCl, 8 XUt Ca*-deficit Ringer &> Type
B HRICHL T, MBS EEE5x 2 5k,

Phentolamine %,

5. Type B #R & Ringer IRHBD A # VK & DRIR

RRE R RIHT IR L O EEA» b H0E, CA &
MgCl,, MnCl,, 7z 6 Wiz Ca*-deficit Ringer o {E %
HEE X Bbns, LHLkdn, CA 2 Mgh
5 LU Ca*-deficit 23, EBALBHKGICB T, ACh
AR RIVE R,
ETEETZZENHOATY 399, MnCl, & %
T, Type B BN Z 0 X 9 73l L7 36 BEMRIc
LY Type B R4 ¥4 s bL+2 % 260 3

post-synaptic membrane OREESZH:

oI

LIBHTHB, €T Type B fFASY WX T3
Ringer Yo A 4 VRO B EH 3 Uiz,

a. Adr, Nor-Adr, MgCl, 7 50 MnCl, o

fiE¥ Ca* ol
i)y Cat-deficit Ringer Wiz 31T 258

Cat*-deficit Ringer (0.2 mM CaCl, Ringer) |Z33iF
% Adr, Nor-Adr, MgCl, /6% MnCl, D§EE
WER%E, IEH Ringer JHHOZHR L LT, £k
B Ca*-deficit Ringer KD = 6 HpgEIZ, EH
Ringer WHAIDZHRICIE_F LA REhk, Adr
BB L HIERS5 IR LI,

ii) high-Ca* Ringer iz 55p5%

high-Ca* Ringer (9 mM CaCl,) iz 1) 5 &3%
VORRERF Lico ZDBE, FTHIEE Ringer i
ORIy OEEZIREBE L%, CaCl, xinz
T high-Ca* Ringer 2 L7z, Adr, Nor-Adr, MgCl,
B X MnCl, j3{fiv { high-Ca#* Ringer ¢ Type
B 3R EBI LT,

b. Mg*-free Ringer iz 313 35 Adr, Nor-Adr,

B LU MnCl, o%hE

Adr, Nor-Adr, &X' MnCl, 0fEREELE L Mgt

DERERE T 57w, IEH Ringer jn s MgCl, »

Adr: 5x10°g/ml  Adr: 5x1 0g/ml

MgSO. free CaClz: 0.2 mM
P %
200 A 400
//I \\\Adr
o0 Adr +
CaCl:

deficit

300

CaCl: \
deficit

200

%9 Cont -,

4 8 16 32 1 4 8 16 32
Hz Hz

RS Adr o#fticis kigd Mgh i b ghic Cat
OEHE, £k Mg* free Ringer 1o Adr
fEH, AHix Cat-deticit Ringer ¥ Adr
OIER%®TRT,

ERABEIR D &K,

Adr o Type B %5z Mg*-free Ringer & T

55 L, Ca*.deticit Ringer g THIE L T %,
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[y 7z MgH-free Ringer ¥ & B\, IE% Ringer jgrh
DEBWY DR LB Lz, Adr itk 1HIERS
IR L7225, IE% Ringer @rp o3 83 Mgh-free Rin-
ger HHTHELLMIIL Tv5, LALiass, high-
Ca* g LD, Adr ZPRVMET 2 Z L1307,
Nor-Adr 35 X U8 MnCl, ic2WvThHREBEOHERNES
hic,

c. Type B Rz XiF+ KY o#

Ringer i KCl %#pR\v7z Kt-free Ringer ¥/z
bz, KCI @z 2~3{F (94~141mM) 2Lz
high-K* Ringer #hiz¥k7 % Type B {EHEIEY D
WRERE L, ZORREERYZRT, Khfree 35X
" high-K* Ringer i ffivic8\vTh, IEF Ringer
BROPREBLEALEEY BRI -7

d. Type B Rz LT+ Nat D

Ringer o> NaCl @EZ '[,~'icl, (Vi
Sucrose ZWRIML T FBEXIE Hicff -7z low-Nat
Ringer JRHNZ 1T 2 B IYZIR L REF Lo, BFHIE
MM AKE &3 '/s NaCl Ringer HTHRUGEERIC
EL, Nat BEZZNLUTIRTSEELLBD L,
low-Na* Ringer iz 5 Nor-Ad, Adr, MgCl,
BEW® MnCl, FYIER Ringer HHDHR LI L
MEELLI 5T,

6. Type B FIRICE KIFF Ovabain DF

#3F drug induced hyperpolarization (after-hyper-
polarization) 235 » b 0w ¥ 475 ¥ 00 LY 3 BB
THIE S, Zhds electrogenic sodium pump (Z(f
HMUTHEL, Ouabain CHIEEh3Z L@ sh
T3, £ZC Type B {ER#YICH LiET Oua-
bain DR &R L 7o

Ouabain 10 gm (6X107°g/ml) £ FifULiE L 7oA
BT, Adr, Nor-Adr, MgCl, ¥ XUt MnCl, i3{a
hbEEE Type B R 2Hb L7

7. Sucrose-gap EICEI(T D EE

HiveE I BRI (10 V, 0.1 msec, 0.1 Hz) #» 5
2 TETHEHEMEZBEL>> Type B {EFHI#3EY
i LIz, Adr, Nor-Ad, MgCl, 3 Lt MnCl, |3
MhbEEMEEICE R GBDMRK Lovde el
[, MR EFERIC X A RUGREA L, Wik spike
potential RIEEL T, L H LY DD 500, HERE

BOEV (250~300 msec) slow depolarization D2 {

BEFIE ST, (K 6,7,8) Z o slow depolarization
ix Kosterlitz! 5339 o+ EIACREH % #iCHIZEL

~ synaptic potential FEIEOLDEE X SN B,

Synaptic potential Dk Z S, EEHMicL Y BP0
&L H 50, EYIERANOMEN (5~20 mV) & Hif
LT YRERLD @~TmV) THole, Type B
SYE B ¢4 Uz synaptic potential ([ EFHIEIC X
b7 Sic spike potential FELic, 6, 7 DOFH
(2 20 Hz 5 B0 BE 2B e, & oz
5ER3TRONE DBy Type B RICFH
Bl TORBEENEIREWENT2EHNT, 25K
e kERRE 222 T5%, spike potential F4&DE
BERE Lico TOKRER 8ITRLIH, 300 msec
DffE2 & spike potential AFEFESHIL T,
G & E 5 Bty spike DANREZICRY, &
2HEc X5 FAKR, F1 Bz X5
DRI —B LR RICE D Z e8I 6Nz, Thb

slow potential

Hexamethonium
(5X10™g/mi)

MgCIz
(5x10°g/ml)

Control

100 msec

R 6. Sucrose-gap i isl) %
'[’Fmo

BB BT X B Kt

Ik % KIiGe

Type A #h# (C) & Type B a4t (MgCl,) o it

o ) 13 BT UG D FE R PR R

MgCl, & C; o

TR : 20 Hz 5 %l

MnCl
AmM)

Control Adr
(3x10 g/ml)

10 mv

100 msec

B 7. Sucrose-gap #:i ¥4} 5 Adr s & ¢ MnCl,

DEH.
BB BRMIEC L B RG
T8 20Hz 5 e & 5 KG
Adr 3 k¥ MnCl, E#% slow depolarization
MEL (EB), EHMNHOBE2HEUBOR G H L
OBBEMED L XhHELTWD,
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MgCl: (5x10g/ml)
Pulse
Interval

300 msec

200

100

50

10

200 msec

8. MgCl, ic & b # U 1z synaptic potential &
2 wHlskic & » spike potential FiE & @
B tRo

MgCl, 5x107% g/ml 5 A #5 10 4 %,

H, TNOHEPICLY vy TRZZBOMHHE B
4T, synaptic potential jZH B K& B ch
T, BE BELL RO i Rl B i X VA Bic spike
potential RFAEL, MATZZ Licky Type B %)
BERETELOLELLND,

E =3

7 v b SRR 2 R RIBGER L RYTER
DOEREEBR LI, Eliott” i fERZIc oW,
AT EEERIEAEIC OV TR LB & L gD
BEABLNE, ThhE Type A, B BLUC (3
BRAE L IHBR) & Lic,

Type A DRERBHFMICIE R225 20 EEED
2XHicBbhsd, Zo Type it)g§+% C & d-TC
RGBT tetanus EREFELEARVZ LIRS
HohcEWTHY, THER & LT postsynaptic
receptor DEEFEETAHIT 5 T3, F LKL Type
A |zB+ % Physostigmine b Paraoxon (3 JEE #
REMTOBRE > F v TAREEMHIL, T OMFRE

™~

vl Mg

##%7%, Decamethonium % Succinyl choline & [&|}f
DFFOBDIICH S Z & bAHOEHTH D, THvhH
DIFE - T EA, FEOBE L iR R B
7% Type A RLBIFENRD 2001, SEOPEICE
el hidin b,

Type B )% R43kicixk Adr, Nor-Adr, MgCl,,
MnCl, 8Lt Ca*-deficit Ringer 3% - 7z, Elliott

CREHLRAROEYEEE GroupC LLTELH TS

B, ZORMTHEOEYIT Adr oA T, Nor-Adr
REZEDOHACICE GBI ZERL TRV, o CA
L&RE A4 A D Type B Ricix, —RBEEMEEK
DX ICBbh B, SEOERED LT
HoRILBENRTED LD, LLARLIIZDOWT
BETHENC, £°5 CA OoWMEHIER ISV THRRT
PN AR

CA oHifEFiciRdErs s i oWifE A HE S h
T izhs, De Groat & Volle'» 3 a-3fHic &V Hii%
HiO@EDME ZTHICHED v v PREEOIHIMBAEL,
B-3h8iz X v depolarization 7¢ & N {RESIEMNE L,
ENEN a-b B\ iE HREMEIC LV EREShe T
EEHLPIC L, HEHENEEKRTIX, Adr XU Nor-
Adr o Type B 3813 a-ZhHlliskic X h #Hish,
BRI X DB L A PWBS D 5 Tee o TIH
tX, De Groat & Volle'” O RLKk BB Bicks
Depolarization 7p & UNZ{EERIE L 13BERNE  a- BB
EALTELELDLWZ XD, CA OMBHI{EAICE
W, Eccles & Libet”? o787z P-potential L mf§
RaEdiTFrThiEiz sz,
mine % Phenoxybenzamine CkFT2ZL2bH a-
SHEMN e & T 5 %%, Kosterlitz &' P-
potential AHKD K* WEFIZ X VEILT 5 = & 2R
Twd, LLidssb Type B iz Ringer o
KCl #Rick v 8B 5Tz E /= drug in-
duced P-potential (after-P-potential) #}k32% &
Vb s Ouabain 4, Type B #RicHBE 527
B oleo f->T CGA » Type B RFHICWT 5 P-
potential DEFEIIDVEEZ LN B,

Ca*-deficit Ringer J#2 Ly> Type B 4B %KL
leZ L7z b WNZ, high Ca*-Ringer HiC, fiuo Type
B #ofEfnMELLI X, EAKEEELS)
X CEECHD L OIEbN B, Cat BISR R
SUNCEHED Y+ » 7 ARRICEERBHEFEL T
BT LRI HMLNTEERTHS, &< Katz &
Miledi'? 7z & Nz Dodge & Rahamimoff'® (% n-m
transmssion {2 331F 3 Ca™ fEfH, #hfEKuEH & ACh

P-potential (% Dibena-
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OB~ OIS TH B Z L EHH TR L T 3,
Cat-deficit % 3 3 high-Mg* Ringer g -CixidkR
» ACh lEEEAA L, high-Ca¥ Ringer i& THINT 5
= bk, Harvey & Maclntosh'® sk U8 Hutter &
Kostial'” PR L HIHN TV %, —F Mn* 05l
EEEERRER G, Ca' L oBEic ks THL &
5, BRI O KR cER Sh Ty 3 ',

kDRSNS, MgCl, st MnCl, 12k 3
Type B 33, HiglRiiERickr 2 Ca¥ oBH2
AL TERENDIARE L BIEB LONDLIHTH
5, W< CA oFE aBPRENL THENIC Ca¥
wES8YE5 2 50T, MgCl, 260z MnCl, & o

Z oS RIEMTIR O HEEHOE THEL B obhcb o
L#Ez BB, Paton & Vizi® nic ki, HLED
RIEMERE (Auerbach plexus) 2250 ACh jEgEi,
CA o afRickrfiflsh sl vbh s, £
Christ & Nishi®™ 3o 4 FhgHAC & R <, Adr
A% pre-synaptic terminal 7% ¢ transmitter release
BHHIL, BREHO Ca* % 10mM 2+ 5%, Adr
2 X% e p.s.p. MHEGRPWIGTT 22 L £ARL, Adr
DBHERRCRICBIT B Cat OWAZIF B Lick vk
T3z LEHRLTYZ, Bz Mg* 35 v b L3
AR H R fiic BT o Ca* ARME kT3 Z ki3,
Blaustein® {2 X VBAG IR T 5,

Type B %A% post-synaptic membrane T {EH
o X B AIAEH: b A RS Sucrose-gap M
ic LHE, RO L BA R E L, spike potential
B Lo LLEXRS, ZhoodYEhRN G
d-TC DAL & BB bThiE, K Yic post-
synaptic membrane DREIZMH: KTFicHs &L TDH,
N-receptor & DEAfRIIRD MV, RBARMIITITETHE
el oTed’, Atropine § Type B ZhRicfE#%
Ezilih ot

Mrgaswapizh, THECKEME2ED > 1LAR
WEHRBIBICELSEH L LET, L COMIicT
BTN LB 8% s 5 CwHFHG—PF
i bR ULETET, FRAXO —HiL 55l
EHAREEXEFRSSTHRE a0,

FE BN ILTH 5,

SUMMARY

The relationship between the rate of stimu-

lation and effects of drugs on the superior cervi-

‘LYo T 79

cal ganglion was investigated.

Under the effect of hexamethonium, d-tubocu-
rarine, physostigmine or paraoxon, ganglionic
transmission was blocked more effectively with
higher rate of stimulation than lower rate of
stimulation (Type A drugs). Under the effect
of adrenaline, noradrenaline, MgCl,, MnCl, or
Cat-deficit Ringer (0.1-0.4 mM CaCl,) solution,
ganglionic transmission was depressed with lower
rate of stimulation, but it was restored with
higher rate of stimulation (Type B drugs). The
inhibitory effect of procaine and propranolol on
the ganglionic transmission was not affected by
frequency change in transmission (Type C drugs).

The effect of adrenaline or noradrenaline,
those belong to the type B group, was blocked
by phentolamine but not by propranolol. Phento-
lamine and propranolol had no effect on the
action of MgCl,, MnCl, and Ca%*-deficit Ringer
solution. The effect of the type B group drugs
was decreased in Ringer solution containing high-
er concentration of Ca* and augmented in Ringer
solution containing lower concentration of Ca*.
The effect of the type B group drugs was not
affected by increasing or decreasing of the con-
centration of Na* or K% in Ringer solution.
Ouabain (10 #M) had no effect on the action of
the type B drugs.

By means of the sucrose-gap method, the spike
potentials'evokcd by applying single stimulation
were transferred to the synaptic potentials under

When the
synaptic potential was evoked by the double-

the influence of the type B drugs.

shock stimuli of an interval shorter than 300 m
sec, the synaptic potential easily devoloped to
the spike potential.

In this work, the mechanism of action of the
type B drugs was discussed on the standpoint of

the depressed transmitter release.
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