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On the significance of secondary fibrinolysis in experimental DIC
Haruko GOTO (Depariment of Physiology, Kobe University School of Medicine, Kobe)

The simultaneous i. v. administration of thromboplastin and plasmin to dogs caused
severe signs (concerning fibrinogen level, TEG and bleeding trends) far stronger than those
of the sole administration of doubled dose of thromboplastin (or plasmin). The t-AMCHA
administration 15 min after thromboplastin infusion suppressed early severe response, but
accompanied with the later severe signs, while the administration of heparin after thrombo-
plastin infusion. often induced remarkable hemorrhage. However the t-AMCHA and
heparin administration after thromboplastin infusion inhibited the fibrinogen decrease and
improved bleeding trends remarkably. The large amount of FDP (fibrinogen or fibrin
degradation products) was found in case of the simultaneous i. v. administration of throm-
boplastin and plasmin, a relationship between increased FDP-production and enhanced
bleeding trends being discussed. The results obtained suggest that the systemic fibrinolysis
can be hazardous in DIC. A new therapeutic direction towards the proper treatment of
DIC would be also indicated. (J. Physiol. Soc. Japan (1973) 35, 295-3063

key words : disseminated intravascular coagulation, fibrinolysis, heparin, t~-AMCHA,

haemorrhage, fibrinogen or fibrin degradation product.

1. F

ERERR, Bl RiegE Fiais
DR, MR OBEEMER LD, Mo fibrino-
gen #inw L+ 2 BEETF OB RABbh B b
iz, HftfEm 22452 La3d259%. 1951
¢ Schneider® 3 fib g B HIGIRE DB iz 11 % Py
iz fibrin embolism 2RELE¥KED bz z L »
b, LEOEERT © B 4 i, intravascular
coagulation iz X354 DTHB L AN L. *
DL WRIERR, SRREBIC L /MR o
B, BEERTOBM i, HiERE 2T
DIEFIPRLTHL v LB ShE., =
DESBER DL L iz 19654 Rodriguez-
Erdman?®iz J v consumption coagulopothy,
19644 Mersky®iz & v defibination synd-
rome & &S bR, &5 icl9654E Mc
Kay!®y3 disseminated intravascular coagul-
ation (BT DIC LREg#y) B+ 2R 0HEX
AR #& %%, DIC 3z ok EicitoiH 2 bW

E

CRRFN484E 3 F 2 AZEATD

3Xo0hote. —IEOBMEREL LT, B
BEFo I, I, V, VIO EOM/MEOR
PRFEF LR TWBRY, Zor, L L
WOBBDOTTEZ > TV B2 EBBESHT
VB, I I THLNBEENE, 196448 Mer-
sky®) &5z I 0 BRE S AT Lo RS SRR Lo
¥8, 2% v secondary fibrinolysis <& %
MRz, : U
AL, ZOBALhBBECEEICHIT
BEBEMALIO LTI LZHMLT S,
Z o5 B L T, 19544 Schneider?)ii,
fibrin RERELVIBREED L0 TRAVS
LV HEZERH LK. 201, 19624 Leel?)
RERER E R ic b5 LT vieic
generalized Schwartzman reaction ##2 5+
7z3#4, bilateral renal cortical necrosis M3
ENEmMUZEHEL, X, 19664 GansD, -
19704E 42D & 1%, FMAEWE & RIcBE LT
BUietgic thrombin 8L 72 8 413, 7%
TAEML L3RG L. Zoflicd, 19624E
Naye® 5iz X0, HiMEHIOBEIC LY ik
TEBGHHEL UCHBR Lie L\ 5 BRERAHIE 25



29 , FEY DIC Iz 351 5 R MIE OBEFIC DT

Thh, &5ic19644 Mersky20ix dissemina-
ted intravascular coagulation 2 28
RAEGBHERGE LTOBEEDOAEZLOLOT
HY, T OBBEIHETLETIE A RS
c.

LinL, BHEU TR B EET, Wit

O%ﬁ%ﬁm ivk%xﬁkﬁb RARR
RV EE, &BICEAT, Mersky bo%

2R VESTEHLY EJ‘?&T@”EE%’EH%

ta)'C:: %I%ﬂ:?“é
I. %ﬁﬁﬁ&;vlgﬁﬁ: ‘

A.%&Hﬂ

1. EEREW : FRERE X % Nembutal o

BEREET T, KRBV =2~V EREL, O,
CO, BAETA é’ﬁf#n Lo, MUE, WK, O
ERICEH L2, T&E@Eﬁi‘f;iﬁ'«ﬂ(iﬁ (253
BB R e

2. Thromboplastin : Quick?) D EE#ic L
o THhA U FME Y aceton powder % {f
1, Zh# thrombeplastin & Lz, EH
Y% 5Tk, FEBRRTISCT, HHDOEEI
85 %5 ICEEARRERERML .

3. Streptokinase (LLF SK & WB&#F) : Le-
derle #filo Varidase #4:IBAIRHEAT, =
BRI C E OB ML T L.

4, NSt o B ARRIRA R o N BRI
KufhkE1kg Hv80mg i sEEARKIC
BREL, Okamoto%)@%l%ﬂ:&_gov <, SK 2
iR k.

5.. Trans-form amino methyl cyclohex-
ane. carboxylic acid (PAF t-AMCHA " » %

BR) o BRI L D %ﬁténm‘iﬁﬂiééﬁﬂﬁ
REKCHMBLCHEM L.
6. Heparin : Novo #-#¢¢» Novo-Heparin
E&@H’Jﬁﬁﬂ(( BROBECHERLERL
7":_ ‘f_{f.- T

- 7...Folin & Clocalteu reagent : FIYEHidE
T2 phenol RIK% Hik T Z-Ph_?ﬁ*}ib'ﬁ
fibrinogen ORIEIZHEH L7z,

-8, v fibrinogen ; Armour ﬁ:ié@ vy

i _kinase (

o Cohn’s fraction [ % borate saline buffer
(pPH7.8) THML, EEFTEEHRE L L T
0.13% D YEHK % {EfY L T fibrin JEAR/ES 6
L7z,

9. 1 x fibrinogen FKO/ER : 4 X7z

BRI BREERS Y v AREME AR L,

DU L4 % iz D25 % BAFIC TILEE L,

YCHE R 0.02M tris-saline buffer. i TEH

Sephadex G 200ic T{E@E L, RO W,
thrombm (ﬁyﬂii&%ﬁ;@) iackzslﬁi L, Uro-
RV R o TR RS
VPR R RS SR L, ¢ X fibrinogen 3K & L
7r. =5 LT« = fibrinogen k% FDP
W H VB4 % fibrinogen MEMER®
DOFEREE L TR,

10, Borate saline buffer (pH7 .8) : Norman?®
DFEHE B HEIC TR L fibrin PARENIC
ERLE. :

B. BIEFE

1. Fibrinogen &ERIE : #%R M 4E 0.5cc @
ARKFERKEH I t-AMCHA % & #E10-*M
2B X5 IcEmL, 0.025M CaCl, 0.5¢cc 75 &
Wz50u thrombin % fn% T fibrin Z4FHEL
%, ¥ L7z fibrin iz v Folin & Ciocal:
teu D FEIZ Lz 5 T ﬁbrlnogen gégﬂj
L7z:

2. BMIAEHRE: 72 BT MY U A
1 /1085 % & Lo fi e 5> & 43 B L7 I 4% 0.03
ml%, Astrup & Millertz2 0 T#+¥ % Hikic
X0 fERL L7 fEHE. fibrin SEARO BIET U,
37°C 18R B fibrin WAR Lo VM E R
W EL . mRE, B E O REXEE
(mm? THKHL, “hzx plasma lysis area
& U, &fe, #itmsg X v Norman?)o g
#2F5%kic kY euglobulin fraction 2 {Efl
L, ZhiE2WT ERERBEOFETEOBRE
mEENELZLOE euglobuhn lysis area
& L7z e

3. H Jﬁ]_%(bleedmg volume) "1 R@Hﬁﬁﬁ
2 3emx 5em o O REA R RIER RV

BERIEZMEY, corbeBHLTS 2MikE



FEA DIC k13 5 OKIBIE DEEIL DV T 297

SORPRIFRICT V& b, FikicTvE bhk
MmFEHAKScc CHRHEMBH & L, %
Dtk 5cc oo hemoglobin &% cyanme-
thohemoglobin ETHRIE L. HifL L7z ik
% hemoglobin & L THEH L, mg/5dl %
Hfr e LTERBE L.

4, Thromboelastograph (TEG) : $iktRE
FEHFRmL, BEbic TEG Lnidiz.
MEREE Uik 5 &, 1ROBRN 2 KIS
h, BaMEFRT IS 4 32, ZoOREER
I1mmiz7z % % TORH % r (Reaktionszeit)
r 2 OIRIEA20mMm IS ICETEREE k
(Koagulationsgeschwindigkeit) #7z, & KiFE
g% ma (maximale Amplitude) & Heilme-
yerd) & icfe L i - THERR Lz,

5. Fibrinogen or fibrin degradation pro-
duct (FDP) : #h#&ifn4&iz thrombin #jnz T
%z 7 ififFicovC Ferreira & Murate®, &
AR5 0 En#ERE % simple radial diffusion.
WU o THRIE Liz. i, heparin & te#k
Btz o Tk, K& thrombin iz T
MmEE 2, ThicoW TRIRICHIE Lz, TR
ShicBmOERP bILOEREET ek
&% mm Hfr: LTRELE.

M. 8 & R

A ZRBEOHB

Thromboplastin 3.7g #/EHEFA MK 100cc
THIH L, 3000rpm 5 5 T 2 7= EEOBREK
(ZofEMRE QUck 1TBETIRT H - k) &
RE 11.2kg O X ITPREAR & 9 3053 T 4
L.

EERGIEK S Bl EREORRE 2D TE
ORO LEIER L iR Uik, Kl SRS &
Y ORI ERL, iz kb fibrinogen &,
WICHRIRTEYE, £ ONFEHE plasma, BEHRIE
‘euglobulin OEHEEARIC I T % BMEEE &R
Lie. WIGELEDRHIE TS ) & T
K sir 5 TEG #5% L. Control &%
EERCHV 72 4 X 0EBREItAETO TEG Tb

5,

mg/dl| %4 Thromboplastin

$ 200

o

o
£
5 1001
w.

. 0' T 3 ro
e 0 1o e
L2 m RN
= 46‘ ‘,}' .

E< 1004 ¢ N -

5 i e

o i ' Tt .

@ 0- r T T ! J £ ) ;
° o o L

Smosay® 1020 34576
: ]0/«_/////\\A#\;_~

o
2 .
= : ‘

Control

5
15’
30°

60’
120°
180

240

e
——
ey
——
————
—

’

i

300°

w0 —<__

Fig. 1.  The secondary fibrinolysis ‘due to
thromboplastin administration. Intravenous infusion
of 100ml thromboplastin solution (Quick’s one stage
prothrombin time, 9 sec) was made. From the above
fibrinogen level, fibrinolytic activity ‘(+—— : plas-
ma lysis area on the standard plate, (»+-+-++ : euglo-
bulin lysis area on the standard plate), bleeding
volume and caves obtained frome TEG are shown
(Animal No. 11). - ’ :
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Fig. 2. - The influence of low titer thromboplastin

administration. 100ml of thromboplastin solution
(Quick’s one stage prothrombin time, 13sec) was
given to dog (Animal No. 2). ’
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Fig. 3. The influence of sole administration of

plasmin. 100ml of saline solution containing 30,000 u
of SK and a small amount of human plasma was
i. v. infused to dog (Animal No. 4).
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Fig. 4. The influence of simultaneous administ-

ration of thromboplastin with plasmin. 100ml of
saline solution containing thromboplastin (half the
volume applied in Fig. 1.), 2,500u of SK and small
amount of human plasma was i. v. infused to dog
(Animal No. 7).
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Fig. 5. The influence of t-AMCHA administration
subsequent to the thromboplastin administration. 1.22g
of t~-AMCHA diluted in 50ml of saline solution was
i. v. infused to dog (Animal No. 14).

EER 4k, BERROEMEZ R LD
T, FON1IHEE6 IR L.

Fibrinogen &, 1R THIS0% DD &
CEY, EbHL0EDEASNT, SRHEED
B2 [E1{E DRI AR b, TARILREATE
PEi3 plasma, euglobulin dkiz % D JUHEE A7
hote. Bk, ERERREFMEET T,
FLAEEDMEBEALILE N 5T,

TEG Tk 54y, 1548 rnk oEEEZRD



38y DIC 135 IRIBIADEEITOWT 301

mg/dl ‘
Thromboplastin
3007 ”.-.;:;::3-AMCHA :
¥ Heparin
=
3 2004
2
i
= 10049 .
v 04 ‘li T 1 T T T 1
. -0 1 2 3 4 5 6
oF m
;E 1004 —
S o SRR
£<. « e e T
S . ,0. -
a T T T T T T )
(. 0 1 2 34 5 6
gmg/Sdl
g5 1
5 2 )
§ 0 ’_/-‘-_\1‘_-‘/5]
= 1 2 3 a4 5 6
Control
5 —
15'——<
30
60’
120’
180°
300’
360
Fig. 6 The influence of simultaneous adminis-

tration of t-AMCHA with heparin subsegent to the
thromboplastin administration. 50ml of saline solu-
tion containing 846u of heparin and 1.27g of t-
AMCHA was i. w infused to dog (Animal No. 29).
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Fig. 7. The influence of heparin administration
subsequent to the thromboplastin administration.

677u of heparin diluted in 50ml of saline solution
was i. v. infused to dog (Animal No.:19):
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Table. 1. Plasma FDP content in each experimen-

tal system. Tim after thromboplastin infusion is
shown in the left column

Experimental 1_ _ A" 3 B [ C
T}\p+l -AMCHA

#28 £31 *35‘ 209 =3 =3 =3

ﬁ

2
x

ime o N wel wol| wO) wel Z
0’ 0 0| 0] 0 o
5 0O 0|00 o0

0O 0 040

15 0 1005/ 0 0 0.7 1.0 0] 0

30 = 3.0]05;2¢0 35 0.7 1.0 03] 0

° 25 4.0 1.0(3.0 50[05 07 15 05 0 1.0
0
0
0

> o o o,

1

2 25 45| 1.0(35 50705 07 25 1.0
3 25 3511040 5005 07 25 1.0
4

5

2.0 35 40 5.0]05 0.7 25 1.0
L§ 35 3.0 40,05 07 25 10| 0 05
6° 3.0 35,05 0.7 20 05 j o0 ¢

Thp : Thromboplastin, Hep : Heparin, Plas : Plasmin.
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Tk, BRIMOFBREES SIS 1E#E
X VHiL Thbb154E» 5 FDP i RHH L,
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V. & s
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Studies on mechanisms of the dorsal root reflex in the forelimb skin

nerves of the cat-with special reference to the post tetanic depression
Akihisa MATSUMOTO (Department of Physiology, Hokkaido University School of Medicine,
Sapporo)

An attempt has been made to elucidate mechanisms of the dorsal root reflex (DRR) elicited
at physiologically normal temperature between the forelimb skin nerves of the cat.

1. Apand A, afferent volleys in the superficial radial nerve (SRN) evoked the DRR
in the sensory branch of the median nerve (MN). Histologically the Ag and A; fibers
concerned occupied about 70% of myelinated fibers in the SRN and aiso in the MN, and
it was in contrast with the result of Janig (1971) in which those fibers occupied only 409 of
myelinated ones in the hindlimb skin nerves.

2. Tetanization to the SRN or to the MN at frequencies of 50 to 500 Hz resulted in
depression of the DRRs. Optimal tetanic frequencies which elicited the maximum post tetanic
depression (PTD) were 50 to 100 Hz in the SRN and were 300 to 500 Hz in the MN.
In order to analyse the difference, intraspinal stimulation of the terminals of primary
afferents were performed. Directly conducting antidromic spike potentials and synaptically
evoked late potentials were recorded from the SRN and from the MN. After the tetaniza-
tion to the SRN or to the MN, the late potentials were depressed with the similar time
courses to those of PTD in the DRRs, and the optimal tetanic frequencies were nearly
same with those for PTD of the DRRs. These results suggest that above noted difference
is due to the depressed activities of interneurons, and these interneuronal activities may
considarably contributed to the production of the DRR.

(J. Physiol. Soc. Japan (1973) 35, 307-319)

key words : dorsal root reflex, forelimb skin nerves, post tetanic depression, interneurons.
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A, Amplitude of the afferent volleys in the SRN and voltage-time area of the

DRRs in the MN following stimulation of the SRN are plotted in percent of maximum
values against stimulus intensity. The stimulus intensity is expressed in multiples of
threshold for the lowest threshold afferent volleys. In the ordinate, means and standard
deviations are plotted relative to maximum values. These values were obtained from 10
trial at each stimulus intensity. The inset shows the afferent volleys (upper traces) and the
DRRs (lower traces) at the point of a, b, and c¢. B, Amplitude of the afferent volleys are
plotted in percent of maximum values against the DRR area.
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Fiber diameter

A, Distribution of diameters of the myelinated fibers in the SRN which innervates

the dorsal surface of the forefoot is shown. B, Distribution of diameters of the myelinated
fibers in the MN which innervates the palmar surface of the forefoot is shown. The number
of fibers measured was 3,680 fibers in the SRN and 3,350 fibers in the MN.
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Fig. 3. A, The DRRs before and after tetaniza
tion of 10 second at a frequency of 500 Hz are
shown to illustrate time courses of the depressed
DRRs. B, The recovery time courses of the DRRs
depressed by the PTD after tetanization are shown.
The DRR area is expressed in percent of the cont-
rol. The control is the average of 15 trial before
tetanization. Both in A and B, a, b, ¢ and d indicate
the DRRs 3, 15, 27 and 99 second after termination
of tetanization.

MLrk.

Fig. 4 RO X 2 iz 5w TR I 5 » - ER
BEEEL D bDOTHE. ZORIGRERT
V3 X5z, SRN #ij#< MN L v#Hsh 3
DRRZ50~100 Hz D{EAREESMHIE 2o
Pl sh, Zo0HA0Hz T AHE 14.5+
3:2%, iR 99.7 L84 sec B X OB E ¥

33.1k4.6seCc THh o7z, &b ICHIBIEEEEM
T35k, WHORERZRT L, 500Hz Tiz+h
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16.5+3.3sec Th -7. —F MN Hij# < SRN
L v#EH Shz DRR 1%50Hz D{E4HEESMH]
Bl oBREZ - & b5 <, BRI
29.1+4.79%, FrErEHE] 56.3+8.2sec I X UHEE

¥ 25.1+3.58eC Th -7z, & b ICHIFSHEE H 4
A Degree of depression . °
%
IOOr
6= -0 SRN—MN
f —e MN—SRN
4oF /.b
/
S
/
; // c Ouration of PTD
& sec

I

20k
W
H

40

ot L—I—l—lrl__le
0 100 30 500

8 sec -
O Time constant of PTD

60

80
20}
100|
aof
20)
L He
558
Fig. 4. Degree of the PTD is shown as a func-

tion of tetanus frequency. A, The ordinate expresses
the depressed DRR area immediately after termina-
tion in percent of the control. B, Time constant of
decay in the PTD is indicated in the ordinate. C,
Duration of the PTD is indicated in the ordinate.
Trials at each tetanus frequency were performed
every 8 minutes to avoid aftereffect. Means and
standard deviations in A, B and C were obtained
from 11 cats. : '
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Fig. 5. A, Examples of the ASPs and ALPs recorded in the SRN and MN after
intraspinal stimulation at the cord dorsum of C; from where maximum cord dorsum
potentials (CDP) were recorded by stimulation of the SRN or MN (Bernhard®, Crouch!®).
B, Amplitude of the ASPs and the ALP area are plotted in mV (ASP) or in percent of
maximum values (ALP) against stimulus intensity. The stimulus intensity is expressed in
multiples of the lowest threshold for the ASP. Each point in the diagram is the average

of 10 trial.
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R LTy B AFED bl

DD BEEEIRIZIROMEE b6 T
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oW TESICHITEED 2.
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a2 (C,-Thy) iz 2v TR RIS B—
Jil#kz Mz 5 & SRN Lot MN oyl
vV TR S 7 Bfir antidromic spike
potential (ASP) &, #oDf% 3 ~4msec DF
W ORI+ 5 W4T 4 % & {7 antidromic late
potential (ALP) 23 &hiz. Zi# b DEBAL
ot SRN T3 1.940.3msec (n=15),
Yt 5.2+0.6msec (n=15), MN X 2.7+0.3
msec (n=15) ¥ k8 6.7+0,6msec (n=15) T
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HY (Fig. 5A), ASP %0 & 3 Z T oiREHMED
BAREEHEE 3 SRN Gk 64.3+5.1m/sec
(n=15), MN % 61.74-6.2m/sec (n=15) Td
olz. EleZ T THL N EEREX DRR o
B % RiSRRARAE O B K EEEE 13 3%
L7z,

A
Cond.shm

BMjwmuﬂAMm»
SO P P

Cond.stim

Test.stim

Smsec

o
LLETY
o~V N — e ol 33 <
B REOR DA A
.'o.e°.°
80+ %, °
. 500Hz 0%e® o °  Condstim—sMN
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o
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Time ofter tetanizotion

Fig. 6. A, Schematic representation of experi-
mental setup is shown. A monopolar electrode was
used for intraspinal antidromic test stimulation.
Bipolar electrodes were used either for recording
antidromic responses in the SRN and MN or for
conditioning stimulation (tetanization) to the MN
or SRN. In this diagram, tetanization was applied
to the MN. B, The controls and the antidromic
responses just after tetanization in the MN and
SRN are shown. In the MN to which tetanization
was applied, the ASP and ALP were depressed
after tetanization, while the ASP was not depressed
in the SRN to which no tetanization was applied.
C, The recovery time courses of the ASP and ALP
in the MN after tetanization are shown. The ASP
size is expressed in percent of the control of amp-
litude of the ASP, and the ALP is expressed in
percent of the control of area of the ALP.
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Fig. 7. Degree of the PTD of the ASPs is shown
as a function of tetanus frequency. The antidromic
responses were recorded from the nerves to which
tetanization was applied. A, The ordinate expresses
the depressed ASPs elicited immediately after ter-
mination of tetanization in percent of the control.
B, Duration of the PTD is indicated in the ordinate.
Means and standard deviations in A and B were
obtained from 11 cats.
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IME® 3o hic s 7. —F5 ALP omEHER
1.2~1.3T X v i U ®, 4.5~60T TiiEHRAK
DIEZER LIz,

TOX Y REEPD, UTOERCECT,
Fig. 6 o Lizas v ASP & ALP o Zeffi]
W k22 RET 5 SviiE, RO
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Fig. 8. Degree of the PTD of the ALPs is shown
as a function of tetanus frequency. The antidromic
responses were recorded from the nerves to which
tetanization was applied. A, The ordinate expresses
the depressed ALPs elicited immediately after ter-
mination of tetanization in percent of the control.
B, Duration of the PTD is indicated in the ordinate.
Means and standard deviations in A and B were
obtaind from the same cats as in Fig. 7.
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Fig. 9. Same as in Fig. 8 except that the

antidromic responses were recorded from the nerves
to which no tetanization was applied. Means and
standard deviations in A and B were obtained from
5 cats.
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B X 0 LR 2D 50, EREOKTHR
R > T LRRIBED S DO, FHEBE
DETTHrrbs Y, BREEESRETH -2
D, BETE2RTLIDOLH-7c. TRFMic—Ek:
OBFHEERECALALTTHIONDD, T
Byt Bbhi. B0 14T, BkER
X VEBRSRETL, BREEAB»LIKN
TERZ B D o5, HRBROBERTEZHEX
T, RFCHi-7c. ZFREREEREOELOL
WhDWREL, ER2H|0HETERR BEHE
BEBHIET LD R EZH X b - 7255,
R ARIRFIHT D set point DT 2R L CTH
BRIE. KIBL10~205 MO R BIRE T iT kT 58

EHEROLAERE, SA-7, B, L, F

HBOFIZ BbRBE, LFEBFID, Ehedbi
WBAFFEI Y ~RITREEZR L. TOfEE,
A— AoV T BRESEH V2, EFELF X
DLy PRI X D b T i EEZ R ER
BHBRIC.

chbDBEXY, BkEESFCIiER LR
X D EBHRGRG 2R TEESEL, L
WEIHC LB e 3@ L5 T &, Shik
{HFHID set point RET I B &Itk - THE
BECEATRTHEEROD S T L EBRESh,
E i BIREOES RO L TE, £F0K
NEFEX ) BESEESHLNLR T W L5 HE S
hs.

8. Hydrostatic stress |C L ZMEMNEDR
Ik 314 ~

AKEERR Bk, B, B, F5H)

TH&%EE (—30mmHg) i#&% (LBNP) L

2

b b 393

7B B B Filg & fRORME, kg, k=
V75 4T v R (VeoTE), EREERES
mercury-in-rubber strain gauge i€ X - “C, ¥k
BASHERICEIE U, BIFIRE & hydrostatic stress
DENFCR ITTREL, ToMEy, FTiico
WCER L.

BHRIRE 220" »529° ¥ TELIRBH L, Vi
(30mmHg THHREASE 21T - 7oL O BB OBEINS)
IEREIEINT % 25, LBNP ClivWwFhoiiET
DA Ui Vo OREAERR, BRIBRE20~23C
TREL, 26~29C TRIFELLAhhot &
D& LERRFICE, F—0RBRECTLVHDS
syncope DIEETFTERD - 7205 EWIESEER
BT T HRATE Wittt % 7% L %. Hydrostatic
stress DFFRk tone Tk XITTHEL, FhAD
I RFEREC DML BB T2 L, OB
R EREFIRFROBEN D BRE T &7 &S HM
sk e,

BIRRORIGIE, BTHEREZ{LE hydrostatic
stress OFENIFEIMPYCEER TS LBNP it X
> TMIRERKE LB L.

9. ERETRBO—RIEH :
W OEE Bk B, g4, [ MK
(BEIGK, ) ’
EEOWR, BEREOEMEIC>\WT, (1) #HEEK
SpEI B BE A NERMAIL (KSIERR) 28
U Tfiinbh 5, (ii) BE) DR 1X BN 0§k
E, BEBEEOREMCHS, (i) MILADHK
X Poiseuille i T¢H 5, OZoDFEDD Lic
HRINERRIT o 7c. UMK 4S 258 - Tk
BEBE)T H5KS DR 4F VX

AF =RP—a)dS -+ evivvviviinninnnniis 1
THExbNhB (P EMENE, o: HELE+ it
BB E- MBI REBBE). Starling DR
3 1ROWTEBRERIERD V. k 13H{H 4 04
LOKREZ L XL DGHBETRESINS. BRE
4KH S ZBUTCOBHE Fix

F=fh(P—a)dS ccvevreveeneeneisd L. 2
THELNB P,k OEWEEFNENR kP Lt
F=RSP ) erermresineiniinenans 3
LETS. ZOEAE,
1
k=? skds ........................... 4
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Tiebb k & k oRSFHTER L
P =[skPdS/fskdS----sweersesiisiees 5
LD kHBBFC—RTHD & {ETHIE

-1
P=TS sPdS U UUTORTPURPRY

DTLLBHFHELTE LR,
—EROHBANOBHER (m ROEME LD
BHHDETB)EEKCONWTDOKRGEERE Fr,
EHEOLKERE Sy &ThiE
Fp=RpSp(Pr—a) eereessrermninnenns
ORURDKILT D, 727 L

- m_

kT=%‘kij/ST ........................... 8
- m_ _ W_

Pr= %]k;:Pij/Zk;S,' v s

Thb. LAvbshEEMERGHRE CFC iz
CFC=ksSp

ThH5.

10, MERBESICIRADND NG HRLTRE
MESHEE

A =W UEMR, B, AN,
J. W. Manning (=% Yy —-k, 4:1%)

EIN DT g CHRIE S B Fo @ TR S & Ol
IREDFEBIRGIT 35VF B/, 70 S O R 1 i IR
DOFRRHER SR 2T 0. L ORI >V by
Bt Emz o,

v vy (08~09g/kg [ETIEH) TURAEL 72
B4 7 ¥ ONEG % 1 A DOIBHENIR O 5 T3l
¢, chicfEAREEL AL TAEZm,
TR EE 7 S W IUERB) A RS S &7z, ~-%Y
v (1000 1U/kg) ##iEth, MESEETELTHHEL
PN, BEREG I X OVEE (Rd 5 WVILIEEE) M
E % 3B 0 roller pump (Holter #H8) Z1ili [
LCRBFCERER L. OB, REMO»
INMEEFV, A vy ZREER T D I TRl I
S5 AF v JF 2 — 7 B A L. Pump, per
fusion circuit (L% 3ml) do X OV ML TR
134:C warming jacket THEA36°C T 5 7.
Astrup ¥ # A 5 HOEE 2 M\, o pH, pO;
I UM pCO; ZjilllE UIERHHN & L7z,

1 EFMECIT /NG BRI OEE (|

T

BE) MBI FhEh 20.1412.5 (mean+S. D.),
8.6 +3.6% X 0'2.1£1.9ml/100g tissue/min ‘T&H -
7z,

2. PRIVE D BRI 245 KMl E IR OEH
WMOILRE, (R ifEKYEEHH130mmHg Ll 1T
WA L

HEPUEARRIT /NG, 53 XOEIE (R &
IR CANE 340, 3203 & 08 5009 C b - 7.

4, FERNCE L BVl 2 X W@ 72 35
Ey INMEIEETEE S B L peak BIHLL,
R IR 7225, 5, I M EHTIC 2
LD HELEIKER S - 7.

S, (RIMUEIRENCKT L, /NMEFs L OS5l BT
HIRIE—H L EBER LA, LeL, KELE
HHUE SRATHROBN TE(L L.

6. WRIUEIRENCLE 5 B O R il B HiEt 0%
(BVEIERE I 5§ 20T I LI % deie A f i o .

. REBELCLDIBENS R REOHE (BN
HEIC L DB DUINT)

HAR E O(BMK, B, ), F. R
Steggerda (1 U / - k), J. J. Rackis (7 2 ) #,
BHE, L

KER & IHPNHE I X 5 Bl s OBIGRZMmS %

Gy A RICKREREWEE 24 2 BT o5 24

diet YR OFEF % 5 HIY incubation L CEEEF
LEDATS W AmEHEE Lie, KERP O
7> DITELERE 1 g b #9300ml, pgfrh o HEH» &
b3 120ml FEAEL, TofEEVWTFhidy CO,
75~85% % 57z, & 5IiT incubation U 72 #E (i

DRl 103F OHIE Dot w5k Az, B Lo ikl
IR I R I U2 » 7258, W
hOBFLEMC XA HOEEILr 7. —FHd
B U R w L7382 FIA U CHllsE Ure 2 iy
D H AFEEFETIH T OB AT RO CHAL
7o, BTG E PEER T, clostridium, bacteroides
D 3FEOEMMERTE L o/, L LERFH D
7 ABAEOELERIINE THREREFRT
Hoiz.

KB O # A PEEICHEEST A SRmS BN
T, 5 NOWRECHEBRELLT, 1) KEER
Tl & LR T, 2) A fr+raffinose, 3)
HeA & Fsucrose, 4) MIMEDAE, FRXU D)



raffinose 7 ¥ KM LI-KEE 6 HF25%
7o, R SEFHMOEN F A BIIE diet Ko,
153, 281, 178, 615 k3 X (X 300m! TH o7, HEEF
PHOHTAREERE L OBERDIER VA LR
DR ® - 7. MIBE ORI L0 H R FEARERA
RCBITBHHEREBELL Tz
BEXOVREEDH AREOHWF L LTIIAD
LRI L OXBEBER O v & 5 IRKEHRD
oligosaccharide %> water-insoluable @ R/K{t4
T ERSE P T RIS O QMR X BEE
SNOEBRERERELE 2 DILD.

12, "REEEED B OB T i

F—8, BN B @Mk B, FAsHE)

EWEMEE, REME, AR O HEE
OFEBIE RN LY, HHVIELOD
Bk 5 L AHEDEE T BSHRIN G, KRE
BRCUE, EWEMRE, ERAREIETEA:, Rk RRE
Bt IO EREMRABLRAE L, Th g
O BRI T H AL SONCIRTED BHRESh
BEEFEBIZ O WCHRE L.

BEOY VA VREEZKE L v ¥ 2ERAL
7o, EIEARE 3 KO OIEEEEL T 1 0.1msec, 50¢/
sec, 1 ~ 2volt, MESEAIERIZIE 0.1msec, 50c/sec,
0.1~0.2volt DIEMELRF ML 5 2 7-. W FESD)
DERIEEFH O EMG ZgiZic Lz,

EEMRC 5 F 5 T AREORBEE 340~
100c/sec TdH b, A:#2SEENL 1 45fHic 6 ~8 BT
Hote. Ee, BYIOETHHERINS ETOH
Bpixld~18sec T dH - 7z, 7nk, FlgkElL%,
1~ 2EIOBETINE L AL TRCOPSICER
L7, HEWEMRREER ORI T, SHEMEC Lk
WEAMR OB E LB D, 05sec BEDES W
BEODDL, 7R 1EIOETRE L. OO
E1320~300c/sec TH -7z, Fiz, FHEMRHK
LR, BT UITUIERE L, FEIEMR
ERWTHE, RESEEX30~300c/sec TH b, HE
TAASERE 1 5B 20ETH - 72, - EEET
0.5~1bsec TH o7c. —F, EKEMPEIRIEARK
T, WETRELFERIhEr ok kb, BT
FROI- DDAV, EMEEHMRE T #90.05volt,
EEARE 7 HON Z ONEEER CIEfy 0.5volt TH
s7z.

PLEDRRD By v ¥ T, FEMRILEE

W&k 325

WRAET HEETIC &5 TH LIRORULEMRE TS
0L, REMGREEABNS, MAHEEET OB
BLRE{BEELTYw RV EPALPTHS.
S BT, FEMRE L SO L OIETER O T Fi
CHET B3R OMEREORNE, LEHEMAEOHT
CRET BRI X D /h S vz LRI h
5.

13, SEFEFCHITD Pacor- BRI DAISEHIE
DT

KEEFT, BNEE (&RKX, B, $—Esm

“FE R L OSERIRRC B VW, #950mmHg DL R
DA D Pacos VL L, T BAZ—PL
Bz b 2 (BHT) & 0BR% Paco-BHT J&
BER AT, T ORSE R SIEEAR L R
¥ &, Bz bxic Peo: PN E OBRERS T
LHhRERCEE TS ENTE S, REFRHC
BIBHET 5% 0 sensation KBS T5RFEL
TIE2R% (Pcoz) % CD(chemical drive), JE{t
2513 % NCD {non-chemical drive) & b3 &
T5 &, EHiizX 5T, X iz ND (neural drive
& HD (humoral drive, Z ¥4 Pcoz D EFT
bHEEFEZBLEELK) bbb Linb.
Bz bzilninl ko7 B.P. &) €5
sensation % 100 % & L, LK OEERRCRT
% Paco-BHT D475 5, LEM>D drive @
B.Z bx® sensation BT 2 EIGEFH L.
E#NE, Hig#E /LT A~ & — 2\, 180kg-m/
min X 9 1080kg-m/min iZ 472 » CTfF»7=. ND
DRE5IEIE, 32%H BT4%ic, HD 110 X v12%
ECIESOAREME L bemliz., —7,
CDx35% % 57 %~, NCDix, 60%H 513%iC
ETRA L. :

ND 3 X O'HD #ERICHEEL Tk D 5H
T, EBRKBERE, EFHKTERICE T S
Paco-BHT phiaskd, HEFLHEK LR, C
DHET X » TE B ND 1, EBHh D Pacos-
BHT gt 58 Sh7z ND @ 1/4~1/5Td»
sic. —7%, HD 33t o7z. 2D X5
T LTx bhvi-4 drive 38 2 H% D sensation
Rt 5 5%k 360kg-m/min OEB) I B W\
<, ND=249%, HD=23%, CD=184%, NCD=
30% L% -7z,
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14, Fo 1RV —~M#&D Base excess curve
ERREE

BEET (&RK, &, H—48), M. J. Lever,
C. J. Lambertsen (=v /L7 =7 K)

WARERRREEA b v 2k 2 AR RIS OPE
WF VRS —pflibh s X510 T&ER R
MR £ D X 5 IR BURE T C ORRIEA TR
[T T DRFFE OEIENIERRE & LT, MBhom
W DOBRIEIF R 230, & iR T R

BRI ZHD /€7 7 KEERT S HWTTbh
fz. 7 ® 7T AFROR, BT Siggaard-
Andersen ¢ curve nomogram {E#! % (Scand.
J. Clin. Lal. Invert. 12 : 177, 1960) iz #H L 7-.

3~8FDB8ED + v % v Y —% Sernylan
(phencyclidine HCl, 0.9mg/kg) THHIERFEEL,
BFIRS > SRR L. —F, 7T AOR
FEAN & DRI U722 Miic oW T b [RBRDESBR 21T
-7z, log Pcos-pH JE{E |-iz base excess (BE)
curve Z{ERIL72. 1) ARz owv T BE curve
13 Siggaard-Andersen DR LIiFIF—FK L7,
2) FUAVI—ZBWTh, AERULL pH=
7.40, Pco, =40mmHg D Jkfgs BE=0& L, [§
FEBE curve Z{E®IL, AMEOLTh&ILKTS
&, BE= 0 o& zdbicE L) LT
B L7, O curve OFR—FITF v v I —fi
M HCOs™ JREE (HCOq™lp) 2AREAE V2 &
EaborigElsnz, 3) miERE D Peor &
pHO %2 & d log Peoz/dpH #FIE L, Ak X
CF v v I —MREIE 2T HIET S &, Mk
Hb IREBR20%HHETORF VAV Y — D Z
DI E L 755, Hb RENREW A fifE cim
M DOWTEITR Shish 7. 4)—F, Fv
XYY — MR BT B RN DR ER (pK) 28
FEERAYICIR ® SRz, pH T4 MBE T, pK'=
6.084+0.018 (SD) THhh, AMmMDO L h X D
0.015 {k\v~. Z ik pH7.40, Pcoz =40mmHg o ifi.
Wcrkmit HCOs™ IREXY 1 mM/l vz L %
BKT5. 5) 3)4) R DESE, Fviv
Vo~ 1wk D CO: it DM RE (dIHCOs )p/
dpH) 2718 +5 &, AMELVH4 BEEE
Z 7.

15. Affinity chromatography [CJ) 3 pla-
sminogen O T8

ZENET, BT B, HHEWE (BREKX, &
£8)

B, MEOAGNE S T2 rHER T 5T
& LT affinity chromato & HE THEHIGIND
K5It oTEF. RUAMIFICE VWS Lysine-
Sepharose 23RIE X h T X T\ 525, 2O Lysine-
Sepharose iz X% plasminogen DZEEIC T 5
affinity OHEIZ DWW T EF,, GERAE < S
#ETd - /- fibrinogen & plasminogen D7 EkHT
DVTHERLZIRTWEVDT, ZOHRIEDW
TX BT L, 7 plasminogen free o fibrin
plate Z{ERL L7-DTL h 2 L CRHAREICD
WTHELL.

Lysine-Sepharose 1319714 Mertz 5iZ X - T
FENZL 5 BrICN 12 & » TiEHEALL lysine
% coupling X-7-. Lysine-Sepharose ®# 5 4
{Z human plasma, human eugloblin, cat eugloblin
75 £ %% L protein elution curve * % o fibrinoly-
tic 75 activity #ifl5E L7z, FURIOREHEE S v i
IETEHEI D Dh, BEKBFEINT W, 2
W 1.OM NaCl o gradient #1775 &7
1T protein peak HHbNDHHS, T OERSITIXIE
& A ERRUATRIEE e gradient DA EGES
HEbhiz. 0.1M AcOH ogradient #RIC{T78 5
LA LRI T protein peak BBk OALEIT
WWEE B bR, 3B E LT fibrinogen &
WeRE plasma & 4 < FEROBF AR L3, G
B S8 I W RRB ORI S I TEE S R 5
hsz&adh, oo UK THRidT5
0, eI R VI > SR S i, BA o
Z & #» B, Lysine-Sepharose {3 plasminogen A
440> plasmin @ precurosr, FRIATEEVIE SO
protein % bound 4 % 7; & plasminogen 12 D B 4fF
BTH 5 L3EZz bhind £K£4 < ORMBES
BHHT EMNEE S o . E7c affinity chromato
Iz X - Tz bh/- plasminogen free @ fibrin
plate Z M L THIATEEBFR XCEEY = ¥
T FBEICOVTRET LR, FiLvaRsx
B oz L ERELE.

16, 122 ayrckd=D b REBRIEDEL
BET (AR, 5 KREm)
WEREIER 2 = v b v — T B IR D1t

EE A —= 2 — r VORKPEOLR(LEHAET
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BTERISTHEILLE 5 & T 5HFEIESW
2%, AEERTIE, FOX5K=2vVir—LT5H
BT e, R EILctE > S8 o iRl
EFOHWEFERCISDDTHELVIEZ,D
MR OB ELTA v = U VIR 5T L » TlkE
BT 25 B ORNMRESEMET s &
ZEME Lz, WRT » 4 5 — (800~950g) i

Suntis O V¥ a2 Yy vEREETHZEEL, £
FERYIC R R & ektostriatum (EKT) ik %
BRI S X CHRIRRAE & CRisk L7z

TR TSR & AT U C I E R R L o R T
B, &5% 1EMECIRE YAV ED, F0
B, e LA USEERMB I, SEEE L.
1V Y RERTORIEIY, EEERTE, i
TH 5 BERRETIRET S, Avvay v
B’EHTHEEIREB T, RSO & £
w3 HERREE ORI EKT ok sk bt
5 ONRRD bhi. ,

REIRRAE DD EKT i % B a4 asic
WBUARERTHE, 4~8cps &\ 3 KRIERSNE
BRIN—T D=9} JicHBL TIRE% SERE
RAMEZRL, £o%EIEL ..

WORERL UTA VY= Vv eis U CEE
ZIET S EHEIRER D EKT OEiE s E{L L v
520MB 1g DU /L3 — 2B EHE L T lbsEE
BREMIE5 L, 0BG TERILL TWici
R0 EKT OITEEL, 1 Vs ay /485
LY ST AR YOV N

PAEDEBRER S B, RIBIC & o T NI 235
Be UCHRETSER CBIGR T 5 I iR s 8o
BB TH Z EHBTE, RERTIE, M
IMEDIRE. 1%, 4~ 8cps B4 DR/MED
SFMIBEVS THhobs c L2 PRCHEBETE
BWiZLTh, EKT Bl EOE LD 5\ Wikt
OFECERL TV B Z LI TEINS.

17. =7 PYUSLTN b O RIRERH CXE3
SRBEOTE

KINEE (REX, B, $—4m)

BEOBEICA ) F=—2BB0IER 5
—VIERERATT 5 LHIBOFEE & Xl
spike 23EFHETE S (Bremer 5, 1939 Garcia-
Austt, 1954). — 7%, A b Y *=—x2LEHITK
B U725 T spike DFERHBL SR

s & 327

L XhTw? (Spooner 5, 1966). THFITSFKD
HTAR BARREXATH T I VvIEBER=7 } Y
KEIRE (2~5mg/kg) DA b Y F=— 528
HE L THIRIE (1 ~4mV) O spike ZFEFETE,
E iz spike DFKDORED 1 mg/kg BEFHEIT
D LpERDZEREELE. L2 THEITE
BOFEREDEIT=7 F UBI U b ORFICT
?67@%@%@,&<Kqﬂg%k@%ﬁim
DVWTHERRET Uz, )

AERIITE VRS =T + Y (46F]) B X
O~ b (2530) AV, TTHHER (75
V) BEEUAINETCRRES LCLERE
[FIEEE0sRk Uiz, - Bk acskicis Ag-AgCl wick &
WEAV, &Ko Wulst RrIsfEie L.
FEIIREE A Y ¥ =—% (¥ XTI
FT7V-MEFR (Z3) 26EA L TR
REGERR (ET) 2BAK
'x}u#—~z%;oww%77—wmﬁﬁﬁ
BRI A B B 2T U TEIRIE (1~
4mV) @ spike BHEREEINDHZ LEERITED
§#2R T &7-. Spike 1338 surface negative wave
ki & surface positive wave %f£5 2 FBIEDH
ErRLk.

i, A~ M OFRIRAIC 5mg/kg BDA MY &
= — 2 &5 LU CHEIRIE (1 ~ 4 mV) ¢ spike %
SEBTE, ZO spike DI XDOBEEIZFE =+ V¥
XD B 2158 (2mg/kg) ThH T2, S B,
ANF 7V~ 100mg/kg BEE=~FUE.I N
A~ MEEIELTRE L D EIRIED spike DS H
% T X7z, Spike OFKDEERIC 2V Tk
HPEBEITHBPHE=7 PV TRINFE 7 YV ~ b
26mg/kg FETLDEN, B bAERIEH 2
B D50mg/kg THoMEAFOHILF 7 Y
—VRFERIEIC X D C OEBEESAFTE TIHE
RBERZEDBCE LA, o7, .

18, KBEEEHOBRHMIC L DRHEE)

=ERE (BEX B AW, REABE (&
X, B, $EE), EL E (KERKX B, A
). '

CEBT A, HER AT RV BERshitE D
5 IRBREPEERREZ LD TN Z LITA
HMOBETHS. < be b, Yy TR
B o area '8 . frontal motor center: &, area 17,
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18, 191484 LT occipital motor center Z3{FTE
FHZEBE BN TWS. L LixazfvicE
EXI3KED TE L £, Schlag & Schlag-ley (1970)
2% frontal eye field iz DWW THE L TWHRET
H5.

bhvbhiZ12flo % 3 2 v, Ketalar FREET
a2 A L, a-chloralose (30mg/kg) DFEER
BT CHE LA BMEEINREEEZ D BV,
0.3msec, 300Hz o squre pulse T 0.2~20V D
intensity “C 1 ~ 3sec ¢ pulse train THE L
7.

FIES i ReETL, T ORAEIE R
FLThLEIERET S centering ODERZ L5
DB L, BEHIORMD e S BITRELL T
5720, WLEE TR 5 oL,
FATOHED X 5 75T~ O SRR
IR AT o Tz,

KM B % Tl prefrontal area IZ[RIR
SEBY A FHRT HERS 5% D, suprasylvian gyrus
@ anterior DRy, AMSS D4y b, HEHIE
FHXh2TWV. FOMOIAIEHVEWT non-
specific JLEB)ITH 5 5.

KGR D 2 ~ Tmm OEHFHZ XD, LD
AT L Do XD 35, &<IT cruciate sulcus
DT HRRE T, EETHRIEMEMEV &5
BEIh5.

Occipital TI¥, RN IGIIBE I -
#-. Visual area -kl skoRANICOAD T
B, —ES LIRIRL TWinW o TiEam itk
WS, area 18, 19CIE, RIS, BEDEW
LEbIhS.

Fiz, WO ENEE)HS suprasylvian gyrus
@ anterior [T fSTE L T BIv/:.

19. PGO z/%4 o OB OHAIRERKC S
13>+ 7 2FHHEDIRE

RS, &M, e VvV (B
B, H, £

A RIRET B~ HER R T oA E
74— KB (PGO 234 ) OAEMEENE
BRIZE LTI, Y+ 7 AMMHEICE ST 4 — F e
Taa—7 FRAGHERI LT v B, ThiE, W
SEIEAR th 2B BN O 2R RERETIFIC 5 BN B
PGO DFEHRICKEL T, MEMRETHEIOMERK

s DMK RN TR B 2 B 5 & OBIERIC X
%, bbbt Z OER A 58 23T A 7xFE
ORI E K D, Tib bR AR
R 5 PGO DEEREMERDOMB LR ST

HEICIZ VLY ViR 2t 5R TS PGO
AL 7 RFE LI, 7 3V TARBMEL, AL
BEOY T C MR B W HEHE OB & SR X R, &
T & D AU IO B RBALO € — 7 BEIET
BIGE T, FOSMRRRCERR#ME S 2T
LN HHRBEDWTERICOELET~NI. Tikb
b, dduic kb ON HHIFEOEER KR DA S
F IR —EASRIS T B AR, EIRokIic &
H OFF WIS oz, Theh ON %
72 OFF BUHIAE O [ ot & 1 EIE BRI 5
z K.

PGO R T T3, WEOWFIHERISH 5 Hif
44, 2~449%ORiN%ER L7, ON ¥ XU OFF
MERE, Foi kb, PGO FHEHT, ThTh
2~129%, 8~14%D{EEEZFF, FrC 2 HMIC
ZVIFD Bhvs v,

Rrco—Rpgo
MON = R— RON

#2721, mon=ON BRI oo fihaR A ik i 5o b
DRE. R=PGO D& HBHTERIED
JRIE. Reco= Lt IGH PGO %25 4. RO =
BT ORISR, R%Neco =5k F D PGO %
Hﬁo 15E.

20. o spreading depression iD= 1 —
Oy &Y 7 OEEMHEL

ARG, EFRRE (BK BUEED, B
)

%@ spreading depression (SD) D4 %
T 5 ENT, v EOKE, BEELEO
=a—ryv (N) &7 7#la (G) @ (SD) h Ol
B OZE LR & LBARET L7z

SD w1, N % burst JRFEXEZL, G E® <D
Bisis 5z ik X <ambhTws. NbEAR
L FRRDOIE SRR E U B T EMNMEIhTn5.

2R, N P EE RS A, T 8EL
75T, burst & H7%H 10~15mV DA
BEEMDO FREBH Bhiz, TOR, R 708
SFAPEL D, Lo sT, A5 7DF
—7Vv-Uld—15mV OFEXICETEKT LR £



0317&74 S A 7 EIHIE R, 1530 IcRIEL
. EBMORSEO L & X1, IFOFHT
%mvr&b,nﬁm%@ﬁ@ﬁ BALIE —1TmV
Thote. WHIBOKE X LREHOEEL & DI
BRVEARRER RS 0.67 LI > o 7o,
zhicit LT G T, SD o@ilicit, &’
RBAOE(LIZH DR o7 N DX it 2B
RERy 7R TR <, sigmoid phif 2RV TS
Lz, FIEOAREE1332mV & N LiSiEsi v
fETH - 73, ARG EREOEEALE —33mV
EAREL BT, RSORE I LWHOBEER -
DOETiX, EOMBENS -7 (HEBEFHRE =0.93).
DEokR XY, SD BMEALT, MiEso K
oD, N o firing level ## % THOR S &
51, sidium inactivation (R34 7 DZ{t.X 9 BE
) Bk h, Nat 2 CI” B iilapic ER S
h, Thitk b K pBEimlasc—EH I hs
LEZ bhE. oMo 2 KY ol
GREISLT, LIS BlisEEELDHD
tEZ B,

21, A#HPIR=2 —0 Y OLPDEK
XA, Kb ¥ BEEz, B &, W
W (&IRK, B, 4H)
SEM/NEBETRETS L, v MERHRR
(LH) iz 7/ vz — & (Glu) 23, BTN T
WhH=a2—rYBNIBEETS. ZD=a—nr
VLT, 1 vy a2y Vi EES &
XgD., LDz~ UYHRERRECES LT
5LEZBNED, F v b TREEEFOMAP
Glu 5 X0 V¥ 2 Y VIRECIIZLHEE® B
TWizw. Lindso T Glu-l &3l = = — » Vi1,
VHAEBMPRSCRGE L TEREREZIRELD
Th5>. REBET, mbEEIRIsE (FFA)
i, Zhb2WE L REENLERICS-T, &
fERsSI L C w5, %2 C FFA BZEiEmsso
FFOFRENZ I E S0 2HANLH, £
INERERWT Glu 8= o — v vic FFA %
EEMERES LT, TOMREE2HRE Lk,

FFA 50 DIEFHERREE S » + o5,
Dore OFBETHH LU b @ (1862Eq/ml in
165mM NaCl) Zf#H L. @5 05M/1 Glu/
165mM NaCl, 0.5M/l fEft/165mM NaCl, Na-
TN IVEER, HEMNEROLThETNE, &

b &% 329

HLBRRBWCERGBNIC = = — v ViCE
BE Uk, —FSEMUINERIC, £%2T 51T
139 E5b¥23M KCl BECH—=- —n ViE
Be sk L.

LH =a2—wryvif Glu E3H=—w Vi,
Glu 5B ICHHIL TH OB S iz, &
TN DO TE o= 2~ Vi Glu %, 4f
o DIRET 5 LBS ML &7 Lichs, BEHEbE
FETHo/. DT EiE, FER» DU Shir

=7 VI X DERRAE Na £ v T RET L

T EERLTNHS,

LH 026fHD = = —w v Glu ciig] S hi-
9 (35%) 1w oWT, FFA 4D 2/3 D 6{H%
RESE, DT EICENTH>7. Glu 5iE
HDL0= = ~ v v/ (38%) Tix, FFA I3% DK
O BEIC 20T DESNT, o7 2 {EAMEE SR
7. Glu THEBREOSTIE Q1%) D5H2
fEivE, Na CERBCLELSH D, FEERRLE
BEEZM==2— v Ths. DZEDOSL
IMMEFAf%ﬁLén,ZM#mMén,z
{EDEZTH - 7=,

m%,LHTGm@%:n~nvﬁ,H%
X OENCREINAEHARSS. 2ozt
i FFA PRERBEOBEELNERRFO—>T
BB EE, RLTW5,

22. HERTEEARE =2 ~0v eV 7Dy
NA-2RFEAE LT TN I—-RBRBICDT

Kit B, BHE— (&RX, K, $odm)
BRROGRELT, BRTBHCBED, B THR
5 LS —EOBTENE, BRTHE A
LRI OMEWEENIC X D FEHShTw5

FLCZh SHEPIRICE, Zba— A BRECET
THEEDOET DERME= = — v VISEET
5L EBERINTVS, S~z (Glu) iz

2O Glu HEHAITIEEL T, £ OREDBRE,
FAESCLD =2 — v v OFEEIRZESL, 20
BT F T RN U TR EEShD 282
bhd. FE, TORKRIOTEDHERL, *
OMRILFIREERE L. =~ FIURIET 5
v PEBTE LT, AEERER X VMH. 285
L 7. Krebs-Ringer phosphate iz (KRS) (pH 7.4)
EHEAL, E#HMOZ7 VY ma—vVRSEL
TEBRET o7z, RISIRHEE 1001 v v 7 2,
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1001 KRS (Addition), % LT 200zl “C-Glu
(8mM) ¢, 37°C T incubate L7=. MC ZfFiRE
LTEAOBRES L b k. HaorRHmRE &
1, 1~ 28 TaEic R L Tl0~155TREI
BL, fhec FlT 5. o Fi, incubate
MEERc A% Glu BRSO TR
prEZBRB. XT, Fha— 2 (3-
O-methyl-Glu, 2-deoxy-Glu, 7w ¥ ¥, &
i, Glu %) feamigl, (KCN), £ LT (Na 7 v
VLEEREN) OBATHBM, Pbric Glu ff
B USMANEE 273 Uiehs, & oMk tany
METH S, X5, TOMHBHORER, #Eho
J2EE 100mM LA T CRERBARE 7203 200mM Cix B
BThs. Glu EHFERM & © & A cyclic
AMP M5.0ERBHSS 50T Wir & &
X, FABTY, AV, JATFVFY
v, 7 Fv# Uy CAMP ZouiRae L b3eh
BN o7, DEDHAOERBEFC LD
EEMR LI D TIRIEWIES 50, Ere, AR
Rigs Glu EEHEED VWL BHRERTH DD
BT S &, MBI E LTEEL, S FE
60,000 FLE DM subunit iIC & Eh T35 T &2
Lz ¥, =a—rvd /U ¥ OMETHD
25, SEOER TR, BER—OMREE Xz,

23. 1E%:E 448 (Clare-Bishop area) D —=
2 —0OViEE .

WG (RN, B, BURTREM), 1« i
1B (k, DBEERE, )

I OHEEEAE (L v ¥ — oAl -
Clare-Bishop area) OB XN HEH RHE =
—rViEE ETEEIC WL, o4t
WAk ATHRELE LK., &AL Clare-Bishop area
D= 2= YAORLEREED S b, AiRHE X
CHMANEIR RS BORSIE 2V, TR ThoH
SOBEBIRIT X > THED IO TEE T 5. Kk
W7 3 VIRHHLOIREE T - /e,

SR AR OB AR TUERIBGREE S C T,
BUIBic t W Th=20IF% b » 7o A-31 7
OFEDBR BRS. Tibbigflig (RE» b
I REE) Tk 6 msec DAL T b h
%, AR (MIEO 2 fE SRRV IRE)
TIHIEIE 5 msec DG E B, wOBEHE (B
B 3L E) Tt 2.3msec ¥ & U8 6.6msec D

i

&

5

BTAASL ZFEND D, F1H BREN R AR5
ThE 3.6msec TR 7 OFEND D, FIHCHE
2 LT IO G HEE 0.5msee DL TdH - 7z,
FRATREOTHIRE E o B S o Rl T
31lmsec DWEHFT A 7 OFAEBDD, Flich
BERHE L Ch 003 D i 048 HEVE 0.5msec AT
ot LRz & X 0 AMIBIREOTI X O
SR R3S 5 ~ Tmsec DG H 5 Z & id sl
IRk kD> B #E Clare-Bishop area iz |5 2% A
TWEDTHRL, THERERTWD L EPBE L
Hha, TORGH N LPREEHERETH D,
LSEIOWEO 7 — £ — ik MUK - R E TR
3.0msec, #Ff5fH-Clare-Bishop area [l 3.1~3.6
msec ZINx A & % & [HESMAGIK{L-Clare-Bi
shop area i 6.6msec & —3+ 5. 4, FMAE
KRR DR R T O 23msec 155 L M D T
LV, BEROBEFEI ST X D B OB
LHION TR D, By r7AitifalTwse
Ehifid bhie. L, o, Hcskuv
FIP X EERESOL > RBEADL D D b O
T, PRI VRIS 3 B\ b P AR O IR AT R
HEBBTHLBHE L BRB.

24, PBIRRIEO R HRIREREE (L & MtRig S
AT, SHEER, B o (R I’ W
— k1)
BssmlaB A RN S h o il
B ONACEE TS TH» BREE T HEAE
WTHD. T DBAIIHEROUIZER F o SR
DRBF XOHEWEOREEBRLT, Toks
XBIUOEIELTHEEZLN D O T, XK
BRTIBA/RLY 7+ v oWz L ciMigo
W ORB I EALOBLE, % h % B
% 7o B A T OB 21 - 7.
7 B EE> HILEHEOMETIE, HEF v
WA +IT 725 & 5 b BT L D b
z DR MLESERI I LT L Vv OT,
BFE LE» LOBMENEEZ S, 13BHK
TRBBHEICHE DI VIERET BT 525, &
BRI X D BB DA MEE L, NG
BB 2 LD, 138 H o3 cicf
BHDOBEMENGEET 5 2 & BMHEZ L. X
OBFEADHEATITEH 2 513 O BT
MBI SEE X h 5. 2 TI3R BB



A
%

BRREL LT, SWROTELIES DI, B
mw@%itaaméﬁtﬁoﬁm%%%%ﬁm
THE LRI, AR EERy» SNEREECO
EIa7agoEmeic S Thb L, BFE
L33 RERTIR2 BOMITION £ Thb
7 AF VERE ORI OBFE LS4 BE
ks & 1B, 7AFVORILEDE
AL TLEEEETS. 8 HARFIRT. basal in-
folding M FHIICTK Sh, 13H BIETRRS
N5.. 2@ infolding DRI 2N THEIIFEE
L, SORIBBHE/MELFTL CHREL, W7
H, IBEACRECREDES, 208 BETRE,
WEIORE S, #5920 2 DLk, AMEIEH910 2 DAL,
EBFELERGI0L DRELE.  h B o 5
fay 7z SO BEFE R ORE OIS OBER
R b, RUMRMIBERLOBR LIFHC X —F
T5ZEbb otk ‘

25, PHREREIC & D H T FFERRENDLO
Eﬁ%iﬂoﬁﬁé,%omgﬁﬁﬁ%mﬂﬁD
i

@%iﬁ,ﬁﬁ%‘(ﬁﬂ%hx,m.éﬁ)

F = URETT 5 R O BRI A5 HG 88 O X BRI A
HERENT2HBL, 1RIEMI O DL
DF FMEGRHEL 72D (LA 28, hFREH
1 BEMrWERS R Z Uk L CEMGHE2 BT
(2 &%) .

Mmﬁngp%f%?b%%ﬁ&%ﬁ?é&ﬁ
BRiT, MIMETEER (BAEM4L~12MQ) %
SRR I Y C TV BRI R RIS L. &
DFER, ZBMEA VLA DB —F Uiz A1
755 1A O% L KR BRI Y - 7T
£ &, abortive spike T —F L BALE(LIT
E o bLREINRS ok EBRREKNOE
XD 130 % £ THIELZD, FHRIEIE<FETTH
Yo

M¢%@ﬁﬁkﬁﬁbfk%%,1$ﬁ®%l
R0 By BRISZEHRTE, IR T
DEFEINIEABERS LELFALLETH .
F7c LAB OF 1R M ER 2 X4 a3
AR A LRI, 28B4 VA A 0E R
Fo. TR HORER, EkS VoL R LA
818 THESILIh, 04 VoL REEEL
FC XD 2R ORMEZREIE LIV EETR

& W % 331

LTwv5.,

JEER SRR OmAE S, LRGN OEE
BRI B\ C, Wit L/ CERETRY, &
B4 VoL AR R E R S O B &
CEHDORE & OBREFE~Z.

ZORER, TR E LD O Thy:
BMRICR DIV 1 RO LGS CHSL
BALTH o7z, BL2ARKERSHT 55T CE
BERIRIC IR 5 RARTR, LOFMSBOBEIMN
1 :1.6 @ I & TR R L DRI D
555, ThiWix TorioEsPEd#HRELs
L, BrVHOR 1 BmSIHSLERLE k5.
DIRANE 71 = VGO TICERATE 5.

- Abortive spike {3 2 A OKMICHEL,  FFiT
EHEE DA VoL ZARECHBEEZ LT
LOLBEEEND.

26, ERARRE - REBRAHCOLT

FEME, REBC—B (BE#R, REEIE)
RIS X D RSN HEBHORNE L
TR S GARHOBEE FARBOIH) »
H SR TWASbhbhiis v bitowe, il
DI F 7 XFTRIBIC & 0 B0 A5 QI HEN 4 U
HZERRML, CORFOMHALHRI LR,
BRI EIERY TR —LEERET v bR T o FEE
HEEEECEE L, LREIELZEEEZIET
EHBCER CHRE X € ABRAIC LD T Uk
DOEEH«BEXE fL &% L 7. RERHOERT
Wy RO, A E A V-LTHRT L, %
;,w$%mﬁﬂﬁaﬁ%%ﬁ%ﬁﬁbfﬁﬁ%
Al L7z,
2~5ﬂ%m®%ELLtﬁ@%M@%k%®
BT 5 ERBOFEEEMPRDIFH TH -
. B ORPFTRIBRIT X B W« BRRCER T, .
P23 8 ~10msec DFE WG & #l0msec DF
FISBRBIE iz, TR RO X
n, kKL

WICHER 2= ﬂ%%@ﬁﬁ@%ﬁ@v«»rﬁ
Wit 5L, BURHOREEL, #EWEiTY
Xl o7, i, EFHEOWEIO VLT
WEWiT5 &, HORHORMNELEL. X big, -
I OYIHE 2P0 U CRR SR 5 Wi < EBX
v, FEREOAENT X D EIRFRIMS O K D il
L.
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YIS & 5 RS A IR OB R E
Re&agidkd 5 &, T O R 13 #92.5msec TH -
fo. iz, SXMREEBI O BZMIEIC XS FH
WA 4 B ORI 1.5msec TH -7z,

Do b, EW RS O RFHRERE, iR
R, LEEERE, PSR R INEER, E B,
ST, RAHIRIZIE 3 ~4 2 synaps BINTE
FT5rb0rELLRS. —F, BORFI=XH
BRI S T ME 2R L, EREEkAL X
bo TEUMICEL L E X bhb.

21, BEEHICRRICH DB HERER

FrEE— CREEW A, HEp4E), B. Grozin-
ger, H. H. Kornhuber, J. Kriebel (¥7/L 4k, fil
e Ea)

R E R FIC LB X ORIR & i v T
/a/, /b/, hotte 25 DHMEE R 6 ~128 DRl T
FH DL VIR ATV BO R EE
Ta s S, EHHOEATO Vertex, Broca Hij4
EX Y Ok 2BEE L.

ik & S RS, DEH ORI, EOG, If
B, WEE<A 7 XD OFHEET KV 2K
ISR L, CoRkaiimEcEELT, Aini
EMG oBgis (TRG) & v, 500msec ;BI7clRFH]
BAATEIIGS & LT, PUEEBIRBIERT ORRLIC
B 55 BAIZER) % 200~500 BISEH L, H b &
THOEHEEELEN LT, BMNEDOSHLE
BTG IR DA T EEIT D W TR L.

o EIEBOENNIC B bh b readness poten-
tial (RP), premotion positivity (PMP) % X OF
motor potential (MP)" ASFEF B D FEHATIC D
FET LB HOEMITIBEBOS AL
X0 B Fed L ORGSR b E S B D
HTHD. Tivbb RPIGFEAERICE Sh s Hik
ATk 25K & < EHRIE T TRG i 2
FOE > DI & 1T surfacenegative 1% ) 3 % 23
positive DELH5. PMP 1%, EHMASL S
wiz—flic } 5h TRG i 300msec 5T %
zEBHBH. MP bFlH L5 iE—llicR Hh
%, WRIEGED) & R L2 o B AL 2 8 (R-
wave) 25, ZH HLOBIICEE LT, Erhdik
HhEse bhb. R-wave ZEAMRANCIAL 54
T A DMRIEIERFRT, KM OTEE)HA O %
FTTB.

A
=

EOE - 1
1) Deecke, L. et al. (1969) Exp. Brain Res,
7, 158

28. ;EENENIO overshoot [ZBHd 375

FAAECHE, RRERES, dokERE, XPIFE (B
Bk, R, H—4m)

HBIEALD overshoot DJF[Kx Hodgkin iz
Lo BRWRBENL DR TH D &\ 5 DIEEEFIERL
FOBEMNBY RITR S 2 & T overshoot 3B %
Z &, MREREMOBIOS I 3 5 Ok
overshoot DFE T FRTHL  LiCEHL
TN b7 - THisE Uie (PR TRIRERERZ)
5, T BOEREHRIELOPRRETHS.

FEERRNIZ D DI R HE O S E 1 S
&, BEHELPFEINLEEEBRT LD
[aligt > A T3 (E(e) xd3 2 i (V(E) 13458
Sh E(t) pBAEMNY S rBAICR 2B AT D
Vit) i+ wBALE X %, $idt overshoot H3
s, Lo LIEEEMN V) 2FE S h 3
BREDX S LWEDDLD T H 5 » e
TH » TINEZRTHDOEBEOIER B TN
7.

F T AR ERHE O S ] EE R L 22 B ARk
PR, BRAEHNEIELA (HR O gko¥ s
B U 2V TEREZTY, Th b
DHDITE VT THE) TR L TORKIVED)
(EHBERD) DORPEIGIBROBIH & T 5 72
CHERIEIE B 7R Vv A BB S B G INEALITE
overshoot 2338 B, FEREHELTIT BT
& PSR I R R HE DAMA & IR R KRS T B K
P & » THEERL, spike SFDEALE(LL
Z iz pE o Covershoot D Xic%kf+ % spike @
EEOBEPED L EPBRSI NI Elos=D
B IERRE,  DARMES I NEB R EA LT
W OB, OO B AR D Kt L
7205 o THR AT, spike DX, overshoot D
X L spike DFEXDILHBET S, ZOBEFIIAE
ADEFT L - TR 2 EREIRPL OB A ER T 3
LD EEZ BNHDT, BRMREL, BRI
SE LU T 35 1) B SRR S O RS IR S A B

G sLibe e MikTchds. Lk - TE
BREAHEN L LT T oA W TR

THHH EfimSIvs. L EOKER» SiEE/EM

@ overshoot | Bernstein OELOINL BLAEDE,



FMMRHET DL TESFERLI B DTHD,
REAL ORI RE % Rk B LEIT n v,

29, HhT N OLBEWZEOERTRREICSLITS
BErEEICHY 3EHER

HE G ihkEsE @B E, F4H)

FEVIER » =L QA S wEEw i E
EL, REEOMANCHRIROEREZEE Ringer
WaRE L, MEERICEAXh5EES bridge
voltage clamp iz k D EEO—EHEIEE TS
FEERVERE TR 7B EERERIK
BIZLTHEWT, Bomikd s\ WididsmikoRE
EBREZEL, BEBEEAFS XCEE#ER%
AU LA CEA S ERBRBEZBEL COROINE
EEBEERE X 7.

1. REEQREREC LT WERTRE
SRRV B DA I3 % ORI B 5 i
EBEOHECREREE IS —BEonNm
EXERPENL PERZRREENE AT S L
Mo TP LY RTHER L. BSEEEED
WHAPIE%D peak BRI ELAREEL OHEKIT
X~ KT 508, UMY, BB
HR Uz

2. RUERIEEL LRI LB R

EEEEAPERND peak Eifl, BOWIEEETE
FEruk#En % peak Bz WL Y, Hik
LT LOMME T /8o & %1k peak EHILE
i /NCH 58, T BPRCEIIEREICKRE
{7y, EFEOKREIIESWE.

3. BREREBRRE LTRWiERI S
E:OEETEABEA L, T oBAF peak
BERPBENDLBCOBEBRIIBELRFRELEOH AL
HIPE L LD RICIEK L. BoEEEEEE
DFETIETEEF 1LY peak B BN, ZOE
MITERFEIRBE DA & SiT/NT 7 D BRITiHS%R
L.

4. THO—EOBUERFSREL 2 —EMS
2THE, ZhehBofl T tswiiis
EHEEEEEZEATHE T SDhX v & &3
peak EII K&, T BRickhiE, peak &
MERBC/NS LBV IERDOHED S DITES W
o @BSEHEEREEFIEEBNS peak Eitic
DV THREFRFRTH - 7.

% 333

30. BAERERESRED Ca &M
THAN, X 8B (&RK B, B4
& F oy m VTR0 ILEMEZ RN
FLEE TIEFITR - TR T, HIERESE SRR
THEHAEMEGERL T, CORSIRE S
v b & v TifflXh, EDTA Tl xhsz &
ZICibhvbiuiiig Ucss, 4[EIE Ringer
WD Cl OAHS R T REF A +CEBRLULE
KCHEBR L7z, : :
leg/ml7 b e Py vz vEdi
4 MER TR ER i EER R L. B
ENMEEEC LV REIBERECRELTEHL,
XL o BRER, >S5V GRIEERSR bhc
25, W CTESMRE S TE R RS ET, HD
BAMRSIERD bRk b - 2. L L 4mM
EDTA %fnz % Lttt LEAIREA L,
—100mV ORSERS SRS T 5 E, & F ik
TR bh-d O LRk ECHENREHR S
iz, ZORED 3mg/ml €7 r b4V TH
HIXNT. F727 Y v m— R LTR/INERE
BRI TEEE U7 Bk <13 H D EAMBUSIE
B DT, T OEDEEWES D HNE
BETRZ->TWBZEEHALNTHE. ZORIS
it EDTA ofthic EGTA &M THEZ »
7z, 7275, EGTA zhnz 7<% &, BEH&kT
4, BOEEAREL TS5 E EDTA Ok TR
BRI - IR CIHESHE Z o 72
AEROER, HRMEOREBITIZS Shitw -
HNEEEEOWE L LT, HNEETErv— 1
#c Ca &< &, & ClghchismiEoR D
BAWRISEZRB T EBRE LI -2, EY
B by VIR OEREMNC T T  — R
X85 2 &h BNIEOE R SEBERIC
BET3cE, EEs v ¥ VIXBRMEEESR
T5zEEbhbIRELTVWEDT, EZ R
b S VIC X BN S Ot & B L T,
ZDRIEDFIT 75 » T B G HNERE D Z @ik 2SR/
FINEERIC S L\ AT REES TR Sh .

. KBoESBNCkLIFT ATP &7 &F
Layr (Ach) ogg

EFHET (BX, B, $—4m), FERE (B
MR w =~ FEREEM)

BH# A DXER % Ussing @ flux chamber
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<+

ICETE U COREIRIAN & SRR & DRTiC S B BAL
% (P. D) &Egk®EmR (S. C. C)-Na* OrEB
WEEICHY-2B% & LT, glucose-Ringer {#&rp
5 Lic ATP & Ach ofEf &t L.

KAz L7 ATP@5mM) i S. C. C,
P. D. i ERRER 2 k0B ke R L.
TiabbE LR 1 ~2 5UMici& T4 5@tk
OWIRT, 2 MR AcmL, ATP itk
9104 T € — 7 (¥910~20%4) CE Lk L
Fo. R UMEREMANT ATP 2L - S-aic i 4
&j]‘f b oiz.

—7%, Ach(25mM) iz . % S. C. C, P. D. %
{EVE SRR D 7 2RI I & D bEE T H
5T, S. C.C. & P.D &LiI3~545NICITIE
FRECA LR (25~30%4) L2204 Bl Licdie
> TE DfEERR -T2,

T ATP ol B LU ¥ Lipmann <>
Nachmansohn 5iZ X »C, ATP ® = /L ¥ —H
choline acetylase ®2CoA ZEDFEED D & Ach
DEBEERE T 5 L EThTWvw D,
Kraing (1966) 4 3H 5 (1967) 350 TR D 5ihds
ATP iz X » T{RE SN 5 DIE, ATP 28 Ach @
PEER I, T D Ach HMEHELILTTEIC/ER
THDTHD LIWEL TS,

& T TRILRIGE ORI b EEL & FIRRD
WE2EEL, T h i3T5 EHAT choline
acetylase D ZEH| & i b a-ketoglutaric acid,
CuSQ;, p-chloromercuribenzoate 28 % & 57> U
%5 Urctgic ATP R 50WR AWM L. %0
R, P.D, 4 S.C C ilkic ATP o%hFix
Wy L7z,

A EOEEIIE D DRI E iz ATP 23k
bbb iutns & 5 i Na-K (k1D ATPase
LEEALT Na K v 7 OFERAZRET 5 &g,
b5 Tix Ach ORMEERERTL 54 & i
D, Ach iz X % Na A F v OB 2 RET 5
ZLEBRTFETLIDTHS.

32, REIV—SCHUNEARERETIEED
EEnx

FHEET, BRER (KB, F, FTAH)
b i % ORI RIS 23 S T
BRI D EEZT, LERT V-T2 hLESE
RETHME L LB DIRE L, ZOMER

>

&

S
SR

T Y —FOANRHET S DOLERIND.
Z OFE > HEESE, EDTA QEC X 0, HEDOR
v plasma membrane D4 8|% 2 7.

Plasma membrane 5 ENIRBEIRTHH7 Y —
F I HNEFETVER DS Y, ESR JmE T sharp
Iy 7+ E broad g v 7 L BEBEISH,
broad 7 7+ DZE(kA> &5 mM, Mgt A o
VIRE THER BRI h s ERRERRS
5 &60°C T THMEE K - .

— R T OB NDEETTAT m D NMR
BRI NEL b 2 EBH B Twd., S 6T
EHFPIET B ENK, TN, METOLH
FROMEEROEMZ XY, K7 m b v OFEM
K22, £OZE» bEST, 7V H4, K
OIIANER ORIE DH 5.

bhvbiUTEEEL XD, K72 b vDOREY
MFAERERD Th 2i5E Lie. 7K, K, 7974
gk, JE-F S H -k, FOT R VYR E VK
FEfEME FhE R Tao), TiMo), T, T &
T5L

gy YT —UTM) | PHe™
1/T1—1/T40) — Pr
DEARD 5 PM/P 3K ES.

72721 P, PM 135 O h L OEMREE LTRY
B VUOSEET HIERERT. , MRIIHL
LK DFELIHIRLIEIZ T 5 correlation time THll
i ESR #En ke

VY By A3 LT, PM/P 23019 T, 7Y H/LIE
Fihik & iE& LR TR Z ik Sh b 03, BlbL
KOBATIKIE T D 7 ¥ 1 /L DESIAG LR LT
20%% T ENbh - 7.

33, MIFSHEORX LIBYE LFIRIC & 57EH
HOE L DR
BIES (B, B, HE

MR T A R T 7R & DOVER HARHE
ORI X > TR - 12EME T HRKIT LM
BRTWET?, £ TRz DEF ORI O—
SOHHEE LT, Mk vEL R e 5
Z, WEIMERE O X 5 WELT B r#N..
2T, MR OMIENIEE ORALRY ) O
BRI AR IR O E D 2 FCIHHIT 523, 5
OEBIEEICILAT S, CORIDETVEE
EL, EBE{ior,



Y

KERIRA 7 = OREWRE 2 R L, 1
97mm FEN7-Z DR (FHEEHRE) K DEsHKL
7. TOOWEHE L7 %iE O 95%, CO2 35 %D
HABEF T CfT »7=. . ATzt Hogben (1959)
DDA A VEEBRIE O ERICHER L b D%
W B0 pH=74 ic#% L, FR24'+1'CD
FHTIT o7, EHHOELRIT, —ERH DL
DR LRI OEBBEA O OH AL L DEL
TR T $ D BT IC X BIEEIEAL DIEFRE DR
S, —OORM-EREREZD BbL, FL
Wi O— BRI TR T 2 AR TR D,
F D E OERETE| 5 C normalize U C{T-72. 4
BV, ZDX5CEbLHMEORT SO
R CIT - 72.

R, D Ae MY TIHE VT “HYT5
B RAEE) XD Ay OFMNEBEOELRITK

i

&
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Ed otz &L RFBRIIESE OERFEICL
BR3I~4AfEREP 5. 2) Ae DRI 5L
D L&D rebound 25k E o7z, 3) A O
K peak latency 7% Ay ICEWETH S
2, EEEORLRIT Ae ILEWEPETHRID
INSWETH o7, 4) L R LFIBERKC
LT BEMEOREARTREVEREE, KX
BIETH 7. EEERTIE 6 fId 152X, .
FROEFMTH - 7=.

PEXY, BHMIOEFATTFEEINSSIX AB
PHRE—FH LW FEEECIBRERED

MR ERIXED jon pump ~ O energy DHLARE
ETAL, BREEREOEMIERE ion pump X
DD energy HfRBEMILICX5L E 2 B h
7=.
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1. Changes in the electrical activity of
the lobster cardiac ganglion caused by
local applications of high calcium solution,
124-134,

Ca s LU K BREHEOBEBMERICLD T ED
BHRamoBRENOEL

K. MATSUI, A. EBARA and N. AI (iAJt#
=, TEAR B Ml BUREE R B

A & =¥ Panulivus Japonicus DI O J& &
HIEAROHRS (kL 4 HMET) 5
W RS (EFEA T3 K AEEmEz 1
1@, eiREiialaz 4 @eL) iR o5 5
Ca i@FH D 5 VIHEESROH 5 K BRI 2 i
SRR L, WS ER T oMmiakoBE LN
FEZ LT 5 2 i X - THRETEo R
FEB Ok S IR 3\ B % ORI
AEHELIZ. FRERDOTELTH T

1. Ca WA RTERD TG 2 785, a. ZOWY
DOBEZIENE L WEL, b HBES OEIICHIS
T HHFSEMPEEL, ¢ DV F T RE
RIRFIZ T A L. )y OBREHII T h
THIBLT, 8 BAEHZ A MEL, b EHO
N A VEHBRFOEEEELLD, TOHHFE
ROKEXMKE, ¢ HBHVIE—R FEEET
HHR L.

2. Ca Wiz Hikm 5 2 135, a. Z 0w
DOEBELETH A L Bk L, b HEVIEATHS OE
BTt T B HERFEA BRI L e, Bia OEX
EENE 2 hio e LT, a. BRIEES &L EERL
720, HFEA 7 RIIBHIAL, b HDHVWIIE
Ho— A b OSBRI

3. KRk mic 52 %6, cofpo-s
—A MEHOBRWSHEED, EFRLELEAA-A
ORI R34 7 RIIBHR Uz, B
DBLTEIINTE S 01— & FEBICHIE LI
{L2RL 7.

4. K zgioresx e, oinro
INY F T RBREDFRIR N — A KO E RS E
FY, FRULELIES— 2 PRIz Ao
7RI L. WS ORKEEL RS O

EENCHIS LR k&R L.

5. Btz S— 2 MRERRTEATCELEL
W, BTERS B B VIR~ @ Ca IOFIMIC X
v, HIBLEHSEEE L. Ca MK
- T U E 0SS ERFIRNITHRD » 1oic
DT D T EBREhiz.

2. The effect of caffeine and rapid
cooling on smooth muscle, 135-145.

H 2 BRSO 2 EAHNRIC DL T

T. SAKAI and T. I1ZUKA (@R, fiFE
1 MEEKX, HAE)

BRI L ELL T o caffeine 215 fil X & 7z
%, AESHIRITR S EIHEAMET, 2 Ol
BB X vabkET 5. Z DINHENER, TRERZE
it X -T2 D THL, fhaks» b0 Ca
WHIT X 5 2 &R bhi.

AT, NIRRT T AR B AR &
L CEKGTH SR LIEOBE»RD bh, ©
DIFHF IR LEE M bhic

FERVE, A <BENR, 3 XOVE IR R
LT 7z b fe. 7 < BRI © B FEHEIRAEN,
caffeine fhNIC X D HEL, TOREPEAT
B L, ANEER £ - T HIHESIE bk
- TLES. Caffeine /EFIC & D BRI
DMk, By biEibr» b Calrk o0
s EDTA na{Tis - 72 & & LHRET

5.

E S EE, Ao KT R AL T
Bisrfic LicREBTH b b, 2 0ERIEIG
Dbk, caffeine BAEFIL, FHE
[k rapid cooling %f77x 5 LI » 72, F
FEARE ALY, caffeine YEFA3 75 < T % rapid cool-
ing 525 LIHENRD ZENHD. ZORE
EEL, THBANR L 7AEAE VT caffeine-
Rapid Cooling Contracture (RCC) # #1253 % 4
BEWd -7z,

Z o caffeine-RCC 1%, #i5/Mtks 5 Ca JigH
I 5 L BT\ A procaine T X Dz
SRTLES. ZORETDL»IHH/NaE» B
@ Ca release 1T X - TAET HIUEMEE EZ
s, BHmRER BEHCEHTh RCCRE
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Y358, TOREHNOKRES, BEikSEsroi
LLEEMBID BV, zos, FEGOH/N
HWHRBITIE AL, LT, Ca g
BBELERTERVE DLW S 5.

b, Ca REEZ—EEL, BHEFD Nal
%, sucrose EMHL T Ca/Na tbaKic L7z
T, caffeine-RCC %177 5 &, #+DIEHHBHEK
THTEERBE L. DT &, RCC DURHEHE
i Ca** mBEEREHEZHET, Nat @il s
Ca** DBIEZEIMHEILTWBZ ERWE » T
5.

3. Threshoid excitation and optimal
stimulation for frog skeletal muscle fibers
studied with intracellular electrodes, 147-
155.

WRNEEIC L3 N T RIHOERER LU
BRI DR

F. INOUE and G. B. FRANK (k% it, G.
B. 75 v.7 : Dept. of Pharmacology, Univ. of
Alberta, Edmonton, Alberta Canada)

1 R < mEdREONT=R L~ (#t—
t) BRI EERIEE T 2 DR S IHiRHE DIR DI ER
DY 1/4 OFFCH/MEN B 5.

2. BRASREE 1 ~10ms DEMHERRAIET
I —ETH D, SN RDOMRZNLDEL
LR o Th, HRSEEIR ERT 5.

3. Bt O R o ANIEPUE, R0 ED
FER D 1/4 DFTTR/ANTH 5.

4. BRBFRE RREE DV A i iR
, BE—ET, £OMH VIR DR
MPBPEWEREL K5,

5. WhbWHREREHHDIIHNE THB.

6. L LokERy» S = VTR CIXERIRR
WEHLTC, AFF<Alo AN E S EED
na. TR ATRERIEE T2 Sh 5 ik
DEOEEER O 1/4 Th 5.

7. 7MY Y AT AEEROED2 v &7
2 VAN, ZOFTFINoLAFEORITRK
ind LHEIhD

4, Photically evoked cortical response in
cat and liminal brightness discrimination
(Analysis of light adapted discharges), 157-

175,

FIOBREEHER R B L HERD

T. SUZUKI, S. NUNOKAWA and J. H. JACOB-
SON (8K [k, M)k T H ya sy vy
FREK, E, $—4£H)

1 & 2 O REHEIBE CRisk S h 5 BAFT MR
HBARELT, B 1RESLEE o Bk (light
adapted discharges, AT LAD &%) X bk
5. whEoE () & E Rk (L) o Xkt (I/L 2 #)
B 2REMctz, LAD oWER45
WA L.

2. LAD &3 (L1-L67k) iR & THER
121 BXO L officfkFELTENL, Kk
ENThORBED L CRAMICESLE 5.

3. LAD xR imkyr (L1-L3 %) & 4%k
(L4-L6 k) o2Bicmd dhd. jigidisy L
THHL, #0EARKIT L omXckpll g
W5, HERITH L CHHEAY, ZOEA
R Binve.

4. L oEh I orhicEwiEREHE TR
BLREESTME H) L, L1 L2iE» 5
5 BERFUBK (critical LAD) w#fT4 5. Fl#-
BEERZELTNE, 1 omXirrbd kL,
BERB OWMITTIFE L L, ot oriFsE
LR EDBEDEIT—ETHS.

Ea Sk O T % log I-log L BAfRIE, I @
AR O#IFEC Weber OBl Lol -
nBH. TN HLOEED L, BT KNEE R
FLLBAFTH T OHEMA LBEL TV L HES
hiz.

5. ZOWEEEHET B0, LilERELF—
DIACEE 2R, AR TR B
BRI A AIE L. ANIRCHBOESR MR R &
HEE®5 I/L HOBFEE, * =2 O
BWhhs I/L E—8T+5. F8A20 ORiE
ZHW Tk ® M AIROBEE#AER T * =2
log I-log L B8Ric—8+ 5.

6. babofkEs o, BAFTRME R ERRER,
iz LAD oiEEi, AR 3T 5 HERI
Rt Rl 7 & ORISR & & E VB 2
Y5 E#mshs.

5. Effect of anions on the arrhythmias
of chicken embryo heart, 177-185.
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R OEBTRIRICHT 31 4~ OBR

G. L. JUANG and T. F. HUANG (i &If,
# 7% : Dept. of Physiology, College of Medic-
ine, National Taiwan Univ.)

7 ~16 B OEIEOIEE fif H L T, 3UC iR D
JNEE [ S L, BR3E %38 U 7 Tyrode KT
WL, RLERECHRERZEE S & T
6 volt, 2 msec OIE A T 120 | RNz n
2ie. EMEM/NERETLOE RN OLIHRHE
OFEBER 2k L7c. KIT aconitine & LfiiER
A 03 <, NENERENO & H & 21~
2 pg/ml OBECEML, RERBeZERDEL
#24%, Tyrode Kifg Cl A & v &M 4 DIgA & T
B UTCHET, 9 1IMER L, ToM&MET
DR OE BN OB LA BlERk L. XD
T AR b v B THER T 5 &, aconitine
1o X B ARENRS I S, o HOHNHIER O
B Vg Yk o dn &, HCN">I">NO; >Br >CHs
COO~ DIEFE# R LIz, MLEOfRrbL TAEE
TroFedics LThaA v dE Rk LET I L
WAL 2T, ThAREA A v ORERMEITER]
DOEERIIT B < a4 A v A E & 0L HIIEERE
T R & b e, Nat £70id K, Zhic
FEOBEBBEOIHIC X » TR 5 bDLHEEL
7.

6. Post-anodal inhibition of the electri-
cally induced sustained contraction in the
skeletal muscle, 187-204,

1 TV B O RS EIRIC & L IET B R
ToYWR

H. KAWATA and Y. F. CHEN ([l ¥,
BE RS 2 UK, BB, BB

U x fEhasel Bk s v TR & = LB RS
B BEEAL & MR ) OBIRE AT TE
LT — I AL bR 5 BT, fEiikin
5 2 mm BUF gL OF R > W CEla
B & WESR 1 O RIRERRSR 24T 75 - 7.

Bty 1 B o W IR HOBTE 21778 5 & 2 fEk
OIGEPSFRT 5. 8 1 HIGELH»ITL R D 5
DR MBS T T 525, W2 MR MR AR
LS oft < BIBIE—E 0 v LicifR S h
7. Tetrodotoxin 1078g/ml {{ T CB&E %177
5> Th, EREEME Na FEEMLU LDV ~L

FCRb BT b kR 2 ko RFESBE S R

2. 5% 400 mM glycerol #siiic 1 IRt L7tk
IE% Ringer #ICRIUEI L - C T EFRER
it 5 &, UNHEVE 200 & IS L 1 I
HETHIZESD.

B B UHiHEH 1 B ol 5B 21778,
FOBICHESMERR LTS &, @HHOREIC
s UT 2 MM C BRI R A bR s, T
bbb, B LENELIISh, Lrdld
L EEER VLR E A LU T, T
@ pre-hyper-polarization {2 X % I HEMHIZN X
ik O F T OIRFRIIE TR E L, W E
VIE SR SR, — BRI HIRIEh R 1 Rk
R T S, OESEORE IS DWW THHT 24T
75 o to MEEAIT BV T d ‘creep’ LR R thyper-
polarizing response’ MR X 573, ‘creep’ i
pre-hyperpolarization 75 HUNMCFNR glycerol 4
MOV FHIT X » THHFELIIHKRT S, £
‘creep’ 12 %+ % pre-hyperpolarization D)L
2R U Lis v,

Ph LRy b, BoaHE T Rk &
U Makic A b O E s XET T LTk
-T2 MR D 5 b % LAE KT 5 2 &,
Thic i LT 2 MR S B R T & < S
» Ca 44 vH T EFRARTHINANCHALUE
PR R EE LS L ER X D EBT D
ThbTENHEEIND.

1. The membrane properties, and excita-
tion-contraction coupling of M. digastricus
of the guinea-pig, 205-224.

ENEy MEZIESHOBREH & KURRIRE
R AR

T. OHBU (RER&Z3E : Juk, M, 480

L FETIEAFOME, IEME & J U
P v oW TS L.

TR REEE L, L OB 459,
triad i A-I junction ¥iICFFFEL, 1{EDHHE
w2 Mo triad BHIET 5. HEkEHE DR
R LTS, HIAREIEH16% T - 7o, Hiik
WAL —819mV TH D, MIBEEOEINRE
¥, ¥ % bbb B (0.72mm), R (A=
1,293.7, B =2323.6Qcm?), f# K N 4% $1 (A =287,
B =729Qcm), Fi¥ % (A=4.6, B=4.2msec), I X
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VERE (A=3.6, B=128xF/cm?) k1, oD
R EMEZ D OHESHFET S &by
-7z,

Nito Kt & Cl- ofkz—Eicitd, K ol
BRI s8I BRL OB LA BT 5 L, %
DOERRFEENEO K'Y oloffoZE bzt L
54mV Tdh 7. EEVESLD overshoot, FHKSL
L ERDEE, THEE, BERZEHRESIOR
X, #hFh152mV, 340.6V/sec, 134V /sec,
2.9m/sec, 35 L 0" 0.39msec TH - 7=, INFE T4
J 5HEREERIT —35mV Th v, IFEORBIX
#750msec T, FRiFOBMBFHFOME LT .
BT =4 VIRIBEEEAL, FORKECET
BRRIZIEREL (Ca*™ OWEHRE), F% Lk
IHE DR 2 IR U (Catt FIRIR o).

TN HOBREZIRMEOFRFHR LCTAH &
BERLR.

8. Effects of caffeine on the membrane
potentials and contractility of the guinea-
pig atrium, 225-238.

ENEv MOBHOREMALINBICI KIZT A
A DHR

Y. KIMOTO (KR ¥ : K, &, 4£H)

ENNE Y PLEHOBERAYE X OCBREVRE
WNIBHT =4 VOFHRCOWTHRELK

EH Krebs i ci, 3mM #7 =4 viX6
fELL hOWGE R E D b L. T ORERIIE
BIIH T = A VIREXEL LBIEE/hELY,
50mM # 7 = 4 VCRE L ARG S
7o, —H AR 7 DB0% DE S T OB BEA O
RIERE, 3mM 7 = A V' TI1140%, 50mM #
T VTCIE 230 BEE L. ZORE®D slope
resistance VIIEFRHC B L. S DIRiEE)
BAOBOMEOILL EMB D EERE D T = 1 VL
TTik U7, Na 7z L Tris-maleate Krebs %
T, 3mM #7 =4 VTHIESHEL, »7
= A VOIREDIKA & ik L 7. £ Ca Tris-
maleate Krebs JRICIERZFET DL, 7T =4
VIHEDO KR & X EAAEIT, B Ly
V@A LT

PED#ERSS, 1) #7 =4 ViRLHBIEL
CVIREE & /MR SR+ 5. 2) #
T2 VEINTT AONFMEDOEE AL,

CHASEE, EMECT Rbbi/Naky R
U, WHExtEsE+ 5. 3) EFED. Krebs #iH
TR, BRI N bdy ABIEARV, Nafk
B XDBEBRT 2 EBH#EIENS.

Vol. 22, No. 3 (1972)

1. Changes in the train of action poten-
tials in the rabbit atrium after a rest pe-
riod : Effects of polarizing currents, 239-
251.

RIERICRE XYY ELBEHOFHEMD
BRDEA

T. SAITO (RHEREE : HELTEX, 43

X Z o3 (Jap. J. Physiol,, 21, 251, 1971)
TRy +FLEHOEHEMOE T OZE LT
DWTHE L, TinbbEEREIEE i X b
ESRE OHBRIBIT X - THRE IR EHEMIT
BETS CT—20RLo & ~VvERL, ZO
B X B4 4 v ol e %5+~ Na 2 Ach
DR & TG L. :

SEOHET ZhitH DT, FA—LEHR
HPIORES XOEMBERAMNERZRIAL,
L oEEEMCHT S BER LI, EEBE
REDETEALD A # = X8 % E HICHETT R4
ThdDTH 5.

& Na BEHPCER-BELEGRE B E L ok
%, Purkinje i CHE IR TV B LD EFKRD
B4R, +7x4%H anomalous rectification H3FETET
5T LB L.

TEEIRBUEYIIEEERI O peak D& 25 TH
1B X DL, plateau TR EICHEIM Lo psgk L
TEHILRFOME VRS WEEZRTZE X A2 -
7z, : .

FISEEE I X - C plateau OF X 8% 3 25,
plateau @ FH \WHDIFEBEIEIH DR EWEZRL
7z, ’ :

PLEOHERZESINT, vHFLEHOEDHE
PEDOFRETET 51 4 v OREI>WTEE LR
Iz,

2. Effects of noradrenaline and isoprena-
line on the electrical and mechanical activi-
ties of guinea pig depolarized taenia coli
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253-270.

ENLEY MEBRO K-BOEIKEICSKIT D,
INFRULFIEAVTLF Y OHR

T. MAGARIBUCHI and H. KURIYAMA (i
ke, T RG ok, e, i)

2 BB & TV TR O B2 Wi o A
Fa—N7 I vOMBEEBE L. Bk
Ko iz Ve, im0 7 2F/tal
v (Ach), w74 vk EDRIRITOWT BRI
L.

1. /AT FrH+yy NA) I, Wit biRE
o Klo FHz bR ORI 2 > S 5.
NA OHHEREBERSTELE LTV HHREDHIT
»Hobhd. K-BEoERzfvie NA X 5iR
P OB I FIRE D Ach DIEHLOWMD &K
BETH DD, £ OIHTRTT HIEHIE S ORIR T
2’15/)7‘:.

2. A vFvH+y v (IP) ik (Kl OBEANTHS
W Ui o BUR Bt o £ b R bl { Th gz
Hre . ULz oiligis Nat OfFEsng
T Na* RER#CCEEES S & Slev. 2o Nat
OVEH & faERic Clm & IP ofERI &k L.

3. Ca't »Bat* % Sr** CEM L K-t
ST IP oshRIEERICIm S v,

4. w S vOFREIC X 5 Th K-
Wi 1P o RIEEcEl. Ll 2-4-Y
= b r T =/ LOAEIT X B IR T
IP i HVEFBRICHIRIE e 72,

5. BLEfERE» S NA & 1P oligMiHic
B XIETIR 2O A OBRE S LKL, 2o
Ve BRI DWW TER L.

3. Water permeability and salt reabsorp-
tion in the duct system of the submaxillary
gland of dogs, 271-280.

1 RFETROEEFRDOKS BB LIEAHRIN

Y. IMAI, H. TAKEDA and H. YOSHIMURA
(GHEN, MH £, HERFEA  THREX
o — )

W HE D AT IRIEVIARIRIE T H 5 0%, THUITIRES
TR G R 1T 45 X L Ao IR Y A3 AR A W g
LT ERME ORI AT 572 Thh, i
SE AT URIE DRI T 1D LR AR T DI FHIRIN
REC—EIRER D H7cd LI NTW» 5. —FH#

Rz & 5 A TR RE O S T CHENE D IR IR EE
I LR T 52 EHBER DL VlESh
T 5.

LRI DR A R T IR A VBT O 5
IR 3 X QUK B & E miiskd,
DTG PRRFEIC L D Wi (LT B hicon
THERL 22 BERE Lis, ERISERMEOR
RSO X 5 o Mg R & M R B R 2 SRR
& RIR I FR T 5 KRR DV Tl o e 3
BRI 0D 1375 T B J5 V3 S WM W 1T LE ~S RIS v
BECH D, TORFEE L CEERTORSER
I3E I Dk & A Bt DR D3 X B,
5 PRI R D —FHE & U Tl T #Na @
TN A5i5E X ute. 22Na FER I H B v 5 22 ik
DRFFTREEINLVWHLERZES. Ll
2 EI A ORIk TV 2Na BN IGEE IR o
60~75% i/ T % & LIRS ute. — MBS
WHE VAR & R OSBRI O Sosm/
Posm & OBARIME S FRIIGHEE 23— T d B
B CE AR 7 5 & SEERB Bz,
Z OB IR RN 3 X O EIRISGEE o
Blox a2, EUEOK LD T baRD. X
BEAR WA ML~ B  HA T B R IT R T Bk DT
WMV B T 121409, ERKENIZI3250% 0
BEAL, WHOBRIGEEIX0% AL LTWE L
MR E N, T X5 e RBEME RN X
2 SEBRIENE O 1 S5-I BE O FERI YL 5 O I B AR
F TOHRWIEDOLEL RN OWIRC L » TH[ &
HhizdDTh b EERmSI .

4. Effect of the local anesthetic quata-
caine on the membrane potential and so-
dium conductance of frog muscle fibers,
281-293.

h T BARC I BB, Na av 4%
v ZI2d KIZ Y BATRFELEE quatacaine D)

N. AKAIKE and K. NODA (3rjbigsk, BFHIVE
i U SSEORRR T, AR Y0ER)

AFER D BRI A IR 2 T, TR ZE
quatacaine 734 = /L fHE DR ER T 35 JIETH)
Wa b b, Fi sodium-, potassuim-con-
ductance % ‘input’ resistance -~ quatacaine
L procaine OW)FH, TTX LEDX5TRIR
HHHETHIE TDH - . REMCERHL
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quatacaine #LE 5T membrane constants % |
ZE L, Hodgkin-Huxley (1952) 0/ X VT
#® maximum sodium conductance (gx.) #51E
L.

#R1Z, 1) Quatacaine [IEFENOK X X%
B, E7i3iEk X4, ‘threshold » FRX®3
5%, FIEBALC I & EE LS5 0w, T O
%h%1% dose-dependent TH v, S\ HEH D sodium
REC X & X5, 2) Quatacaine & procaine
13 delayed rectification Z#% EE = #I &L, &7
‘input resistance’ Z AN+ 525, TTX 34&<
NETEELE 2 7\, 3) Quatacaine (0.03%) 1
IEHHD gra {195 % 6.1 mmho/cm? ~ & g0
gD,

Quatacaine VXEIZERDE 0 % IR A9  sodium
conductace DREMEIHI L, ¥k & AEHO
Rz 317 % potassium conductance % §% iz #14%]
T5EERI VRSN

5. Role of the pontine reticular formation
"in the neural organization of deglutition,
295-314.

BT OiEHERIC & 1T DERiR A o1k 8|

T. SuMI (B B : BAK B, 4H)

v = —FURER 2 M Ulew 4 ¥ OB SEEE
KFBEE 2, FEMRT 248D 5 WITERT
SEHROFBFEBREL, T ORGXT5HE
% DI B 2 VIZEEZLE O R EZERL
e,

1. FBOREMRZ R X RERET 588
HETERSE 5. FEEEEMI5 volt D& &
BETRARNEIRET, ZhIV¥RT3ERE
T, $98volt LA LTl TEBMS L & & Ik
Vo, BETSEBIRBGE BRI 225 TR ok
BiThd Sbh, T OEEORARBIIRIIEEIC
ShTHKRT 5.

2. EdoRISEAER T S OMALE MRl LR
T EFY — TROTIMAU, =X MREHK O
fliArE L, NEMEZ S CIRBERTH 5.

3. FBRNOT X BT RS 13 K R E R EAS MA
B ORISR U CERIc iR Xh 5.

4. ZOWET RISE EREWAHETIC X 5 M
& B\ v AR B i T T ERS MR AEL R oD RR R
k- THRERCRITT 5. ¥/, EmARERIC

%4 %5 GABA, xylocaine DFE H 5 WL
T X - CHRBRICERTTT 525, ThbOshEIR
BRI X - CTETH 5.

5. BRIcEE LT, ko8 TF RSk
UCHB RS L OER WD S Dbhd. LaL,
RELI RIS I3 5 KINEHE H> DO F AT T BUS
Xt a5aE L RE V.

6. EWESEMRERLNSD 53, B, WEIEEAN
HKIC X 5 AT IR L COBoREkiEz o
MMM S volt DT o & SWEOHE, FsaED
WRIZ X » THEABIMEER 25 SbT.

7. YBBREROBEREREIC X BUHED Wik
1, ERESERETIMIT X - TSI T o s
LOZOEFHHRRNCIAREN LR B & bk
12N

8. Rk XOERZ bhcH#RAEISE,
RIRZE, B, ERHWTHR B o0
J o MRBERR A & O RME R 2B T TR
BT AT 2 RS L £ o FARRZWMT
7z,

6. Membrane currents responsible for
contraction and relaxation of the bullfrog
ventricle, 315-331.

HRAA TV OEFHOINNE BRCESTIRE
x -
M. Goro, Y. KIMOTO and Y. SUETSUGU
(BFEBZE, AXRT, RKRER: AKX B &
)

MREAIEIREC X D A7 = /L ERH OHEHAT
KieowT, BEL, BRERS X CRMERNZR
FECER L, MR L MiEoBRCH ) chicFs
T OBEEROBT RSz, TORE, £THE
RINOMBIZS LT TS 2 X 51T tetrodo
toxin THIHI N VBWAR ZER (Ica or Ineg)
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