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Experimental study on the changes of cortical excitability
in the defensive conditioned reflex

Oxkapa-Kazuo *

The purpose of this experiment was to persue the cortical excitability changes in
conditioning the defensive reflex in dogs, by examining the recovery curves of cortical
evoked response.

In the first experiment, the defensive CR was attempted to be formed on continuous
light or tone as the CS and the air puff as the UCS. In addition to these stimuli, the
paired electrical stimuli with varying intervals from 50 msec to 500 msec, were applied to
the lateral and medial geniculate bodies, the posterolateral ventral nucleus of the thalamus
and the midbrain reticular formation at a frequency of 0.5c/sec. This stimulation was
ineffective to induce any behavior changes. The evoked responses were unipolarly recorded
from the various areas of cortex. '

Measuring the peak to peak amplitudes of the evoked responses, the recovery rate of
cortical excitability was expressed in terms of the amplitude of the second response to the
paired stimuli in percent of the first one.

The recovery rate changed in three ways in the process of conditioning ; it decreased
during the habituation of the CS and increased during the reinforcement by pairing the
CS with the UCS, and again it decreased to the habituation Ievel during the extinction by
giving the CS alone. These changes were remarkable in the cortical receiving area of CS.
In the sensori-motor area, the analyzing center of UCS, the decrease of recovery rate during
the habituation was not remarkable, but the recovery rate increased conspicuously during
the reinforcement.

In the second experiment, the paired electrical stimuli were used as the CS and the
air puff as the UCS. In this case, the recovery rate was not markedly influenced by the
process of conditioning, except for the sensori-motor area where the recovery rate increased
predominantly during the reinforcement.

Throughout the experiment, these changes of recovery rates were independent of the
regions to which the paired stimuli were applied.

(J. Physiol. Soc. Japan (1965) 27, 341-350)
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A : Constitution of conditioned stimulus, uncon-
ditioned stimulus and indifferent tracer in the first
experiment. Conditioned stimulus (light or tone}
is combined with unconditioned stimulus (air puff
to the face). In addition to these stimuli, the paired
electric stimuli to the brain stem are applied throu-
ghout the experiment (indifferent tracer).

B : Consitution of conditioned stimulus and uncon-
ditioned stimulus in the second experiment. In this
case the paired electric stimuli are used as condi-
tioned stimulus, combining with unconditioned
stimulus (air puff to the face).
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OEERD. HFRBMOFHEEZRD BT
DFEBRICMEEE (S5 HR ARC) 24
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SR - L CHEEICEREKRE ST TR
HRFERR L. Z0ERTIEEARIE (T
P32 BRI oy s REFRELICOVT,
21 EBR L R UERIC & v IRERE R TR
L7z, BLIDBEAREIEROBELERLD
Control ¥+ 5% b D,

Tracer : RF st.
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~C—T Interval-!

A: Amplitude of response fo
first (conditioning) stimulus

B: Amplitude of response to
second (test) sfimulus

Fg. 2.
This schematic figure shows 1he evoked responses
to paired electrical stimulation of brain stem. Upper
deflection indicates surface negative. Measuring
the peak to peak amplitude (A & B), the recovrey
rate are expressed in terms of the amplitude of the
second response (B) in percent of the first one (A).

M ORI 1 RO 2 ERICEV THICIHEGT
BEITE - CRERETROFBRICET 5K
IR R BB L dtic, ToRKANICHERAL
SEMC X Y IRREBI R &L, BB LY
HENE I L CEnITEI R L&k Lz, FE
BATHREMEREE L, HRECIIVREATE
HEIE AL O MFRERR R 21T o 7.

DOG 118
During CS(tight) DOC¢ '8 DoG 118
Tracer: RF st. Tracer: RF st.
Mot. c.4 Aud. ¢. Vis. c.
AN A 8 c A A c W~ A B 49
VS ! "‘ A P R |
|'~Vi\’\ ‘.\\;&'\ \\\,/;l 1A \ J\/-;\'\' l-,\fw\ ] W § A AV’;
A~ BN 3V T e zae 0T 8 M 3 A
13AAAN 1B TV . 13 4™ 18 4N 1AM
40 S 35“\/3\,\ 19 Vo\’\ 13 q\/ le—"/«\\ I n\/'\"\ .\//’\v ‘: . 9 g —~
S6 e Az N 250 40 A 35190 o b VJ: A
101 A a8 Al VN 5B AN 2T 25 36 v~ :2 'VM if A
50 M~ 63\ o7, ol A aBdm~ Aty 10 VT a8 !VM ;
228\ 78 dn IV 150V S3AAA ST B i;’;; 63 Ay 97
, | soom 228 M T8N 121 AN § 78 LAV 121 AN
I 300V [ soopv
a d c
Fig. 3. {a, b, ¢)

As indifferent tracer, paired stimuli (interval 100 msec) (5 V, 0.3 msec) are applied to the
midbrain reticular formation. A : Habituation, B : Reinforcement, C : Extinction. Figures in
left show the number of trials. Upper deflexion surface negative. Visual cortical recovery
changes markedly through the three stages.
In sensori-motor cortex, the marked increase is noticed during reinforcement. In auditory

cortex, the recovery changes little.
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A BAF S %2 TEHHE (Indifferent
tracer) & LCHER LGS
1. PRBRAIHICHT2RESREM
ORER v
ERIIKDa, b, 2002V TITE
ol IRERN 2 FRE ORI 100 msec =
LcBERESEITBDICRL 300msec & L
TRV B LT b R RER Lictk, AL
ATz,
a. ZHIBBKOBE
U ERELTEHZ TER TIE % 17 75
v, DCTERMRBR A DE THRILL, B
Te CSRURIB D % % 5.2 TERIEE 2774 5
e, ThbOEBREICEIT 5 RERE T
EERT B0, 2 FHRE o R % 100 msec &
300msec IZPRE LT, KAMBFOFEREMD
WEREHRI L. E3K (a, b, c) 122

DOG 118 CS: Light

a-—~a mot. ¢,
UCS: Air puff Tracer: RF st.
C~T.interval 100 msec. 0—o aud. c.
®--® vis. c.
% Habituation Reinforcement Extinction
100
B Mo
AN

TN Y
"\', A,

A

s "
I, R oA T

—T intervai 300 msec.
% Ao 2 Re

o
100
= < S
- - - o

e O

Fig. 4.

The recovery rates in percent obtained from the
sampling data of 8 to 10 trials are plotted on the
ordinate. The abscissa shows the time course of
. the conditioninng reflex. Each point shows 8 to
" 10 trials. mot. ¢ : motor cortex aud. c. : auditory

cortex. vis. c. : visual cortex.

Upper : C-T interval 100 msec.

The recovery rate changes in visual cortex throgh

three stages of conditioning and in sensori-motor

cortex, its change is conspicuous during reinforce-

ment.

Lower : C-T interval 300 msec.

In this case, the changes of recovery rates are

disorderly.

A OMEE 100 msec 12 L7z BA0OREY
Y. BB EERECR U BERIG R
Bf, WERICBT 2RERIT, {40 ITEL
1772 5'#i1 (Control) X ¥ e LAY 528,
FERBEREBELTELRER, SRz
BOCEh, FE R RIS 2 b T - TR
ERLRFICET Uiz, R bl s
R A D TR TR, SERER
HET 2R, KERXERE Lk, 20
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T L RERIBFL-CET Lz, B4-c
%, BIRRER»OEELED T, &t
0 TR ORISR L IRER L OB%E S5
TICRb L. Z 0N RNHEE =
TL0T (UFors7cb g BELETK
RUEL2RZ L), 8 ThEI0RITORER L E
BLT, ZoWRERE Plot L. MEREN
DERFRERTCO T TR b D Tk iz
<, BHICHBEZIVTITA k.

2 FERIB oML 100 msee & LiciA, &
TR O ZARETH 5 HEE I, Bh, ik,
HED 3HZE L TREROZIAERHICR S
Nz BIb, RIEGFHE % 10 TH 2 72 RE380% 0
WREE R LI b 02, Fbfie KE L TE L
ST LiTX Y, Mk EROITEI LB S Z o]
BIER 2 2% TIRERMET LT, 20k
DICI320%I275 0, o\ TSR L HEeY
THEbET 5 &, BUB%EI%IC L Lz, EH
IRV T, Bhic & ) RIERIL50% 2 520
%IET L, 2o idhigihs v, ik
& D 60-70% i EF- Lz, —FEERE I
Bhog# T 40-50% <, Ehosdl Ga
Bl b ERROKERZ R L, BWbaiTin
- TH 40-50% fZick L% Y, fhoEAzic ik
LTEDEET D57z, 2 RBHMORMEz
300msec iZ L723E1%, S8 b 3HE@EL
THWREEROEEIFEA L, ErCREHET
ROBICBE L h 7z,

b. &tEHHZE J00c/sec F& Li-a

F & Airpuff 2HARTEAR, FREHET

CRWTRAR VLA (55 X)), M
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CRERCIZGALERL Y, BEECKERD
BAEHED Liroic. Bb, BRUITECHHT
180-90% TH - 72, FHFIEERBELTE
2% EERT LTL%RIIZ I Y, R TH{bELT
89 L0% U EDREREFRTHRICE 572, &
I EBRIEEIC X 5 T20-30%I2{ETF L7z, 3EE)
T, ERNTEICL V0% H40% L k55

DOG 118 CS: 300 cps tane

N 4—4 mot.c

UCS:airputt Tracer : RF st. o0—0 aua. ¢.

C.~T.interval 100 msec. -0 vis, c.
"/(.) Habituation Reinfoercement Extinction

Fig. 5.

The recovery rates on the ordinate. The time
course on the abscissa. Each point shows the
sampled data of 10 trials.

Indiferent tracer : Mid brain reticular formation
(5V, 0.3 msec). At 100 msec interval, the recovery
rate in auditory cortex (related to the CS) changes
through the three stages of conditioning. In motor
cortex, it markedly increases during reinforcement.
At 300 msec interval, the recovery rates in three
areas change disorderly.

DOG 115 During €S (light}
Tracer: GM st.

o, Aud. cortex ~ ..

—_

Control
Habituation

Reinforcement
e---9 Extinction

X—-—k

50 100
C.— T.interval

200 300 400 500 msec.

a
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ETh7n, s8fbxk1Th 5 & 100% 5L £ T
RERNLER L, RCHEE L Y BUSRLHET
OKEET Lz, HEHETIE, BhTECE
PWERORTILETHICRIT 2 S LRET
Y, BKICE B FH$40%5 580% L AT 2 &
ITHER L THEIMRANE o7, 2 BAE O
Fans 300 msec DFEIE, WEETOELAR
SLEHT, ki & Y BE ¢ Supramaximal
recovery # 8 L7255, MO TRV EBILL
b /RNy ol

2, REBERAIRICHTIREBRER

CS: Light
UCS : Airpuff

006 115 Tracer : GM st (6V, 0.3msec.}

Auditory cortex Visual  cortex

C.—T. interval
mse¢. A B C D A B ¢ O
50 {om Nymuhipom N R s s N
60 A L Anem Ad v A A A
70 N Sy A W A s A A
80 St A S A, A A p e A
90 At et Qe A A A A A
100 A i A AN v‘\/\«a\/\rmw
200 S hN bt b At i ) b
300 hoihr s s frdon ot by e e’
1 1
Cal. 100V

Fig. 6.
A : Control, B : Habituation, C : Reinforcement.
D : Extinction, In the range of 80 to 200 msec,
the recovery changes in visual cortex are marked
through the three stages of conditioning. On the
contrary, the recovery in auditory cortex little
changes.

Traaer : Glvst.

% Vis.cortex

Y
o—o
X=X
>---0

Contro!
Habituation
Reinforcement
Extinction

50 100 200 300 400 500 msec.
C.—T. interval

b

Fig. 7. (a, b)
The recovery rates at various intervals of paired electric stmuli {C-T interval) are plotted.

Each point shows the sampled data of 5 trials.

In visual cortex, the recovery rate changes through the three stages of the conditioning. In
auditory cortex, the recovery rate little changes except during habituation.
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DIkER .
a. FHERHBERICLLESS
=3 2 R o FkE % 50-500 msec 12 2 T
DOG 115 CSitight)

UCS:qir puff

Tracer: GMst. oo aud. ¢,
C~T interval 100msec,

% Habitugtion Reinforcement - Extinction
100
ol .
o Teeta
.- . \&,\ 0—g—0—0
Ro-- " =< | eI

(2]

,-}T. interval 300msec.

* _9,5&‘0‘_;_“‘*
1009 = = \,}Tﬁéw:—

Fig. 8.

The recovery rates in percent on the ordinate.
The time course on the abscissa. Each point shows
the sampled data of 8 to 10 trials.
Indifferent paired stimuli : medial geniculate body
(6V, 0.3 msec)
C-T interval 100msec ; The increase of recovery rate
in visual cortex is marked during reinforcement.
C-T interval 300 msec; In auditory cortex, the
slight increase of recovery rate are recognized.

DOG 118 Cs: light

UCS:air putf  Tracer: GLst, (C—T.interval 100 msec.)
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% UCS air putf
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o0 cud.c, &---e vis.c.

Fig. 10.
The recovery rates in percent on the ordinate. The
time course on the abscissa. Each point shows the
sampled data of 10 {rials.
Indifferent paired stimuli : lateral geniculate boody
5.5V, 0.3 msec)
Upper ; CS : light The increase of recovery rate
in visual cortex is marked during reinforcement
and the steep decrease of one is recognized during
extinction.
Lower ; CS: 300 cps tone The changes of recovery
rates in auditory cortex are marked during habi-
tuation and extinction.

°--@ vis,c,

WEROEG 2 RD 720, FRITEICRENE
B Licicd, FEm T BIER AT - 7otk

DOG 115 CS:300cps fone

UCS: airpuff
C—T. interval 100msec,

0= aud, ¢.

: GM
Tracer st -8 vis.c.

% . Hobituation
100

Reinforcement Extinction

e
Pt .
R fr”
- ._,Dw‘--‘“ -

C—T intervel 300 msec.

% P
100~—8—2~% y = 5

- Fig. 9.
Each point shows the sampled data of 8 to 10
trials. The recovery rates on the ordinaie. The
time course on the abscissa.
Indifferent paried stimuli : medial geniculate body
(6V,.0.3 msec)
C-T interval 100 msec ; the increase of recovery
rale in auditory cortex is marked during reinfor-
cement. In visual cortex, the increase of recovery
rate are moderate.
C-T interval 300 msec ; the recovery rates little
change in any stage of conditioning.

DOG 117 CS: light
UCS: air puft Tracer : GL st.(C~T Interval 100 ms. )
% Habituction Reinforcement Extinction
100/
dmprdngnglay
s e e
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~--e

CS: 300 cps tone
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o,
2\
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Fig. 11.
The recovery rates in per cent on the ordinate.
The time course on the abscissa. Each point shows
the sampled data of 8 to 10 trials.
Indifferent paired stimuli : lateral geniculate body
(5V, 0.3 msec)
Upper ; CS : light In visual cortex, the increase of
recovery rate is marked during reinforcement and
the decrease during extinction.
Lower ; CS : 300cps tone
changes in auditory cortex.

The recovery rate
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%
100
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%
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Fig. 12.

The recovery rates at various intervals of paired
electric stimuli (C-T interval) are shown on the
ordinate. Each point indicates the sampled data
of 15 trials. '
CS : Paired stimuli to the midbrain reticular forma-
tion (6 V, 0.3 msec)
UCS : Air puff 1o the face.
In sensori-motor area, the marked increase of reco-
very rate is recognized during reinforcement. In
other areas, the changes of recovery rates are not
so marked. i
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Fig. 13.

The recovery rates in percent on the ordinate. The
time course on the abscissa. Each point shows the
sampled data of 10 to 15 trials.

CS : Paired stimuli to the midbrain reticular forma-
tion (6 V, 0.3 msec) In the sensori-motor area, the
recovery rate slowly decreases during habituation
and increases during reinforcementi. In the other
areas, the changes of recovery rates are hardly
noticed.

DOG 118 CS:GL st.
¢—t. interval 100msec. H, R. E.
N I TV VNP PR PN
Aud.c. 70 VAR AN soul i
4 o\ AR mfimio A
RPNV N

no W‘Mm".\f\—\'\d\ =04 \f‘.‘\/\

"\/""’“ € ’ﬂ\/’*"‘ o s "‘\/"\"'
Vis.c. i A A
PN S
swaf\f"‘"“‘;(\f“ p~roe g
7 Ao S\ Ao

[ Ceal300w
Fig. 14. )
CS : Paired stimuli to the lateral geniculate body
(6'V, 0.3 msec)
UCS : Air puff to the face.
In both areas, the recovery rates increase during
reinforcement.
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The mechanisiu of action of some narcotics upon the
motility of the small intestine in vivo

Snna-Hirosi *

The effects of some narcotics and analgetics upon the motility of the normal, denervated
and aganglionic Thiry-Vella jejunal loops of non-anesthetized dogs were studied. And the
effects of the drugs upon the intramural ganglion cells were also studied, a criteria being
the mucosal intrinsic reflex. The results were summarized as follows :

1) The motilities of three kinds of loops described above were depressed by adniini-
strating narcotic, pentobarbital sodium, thiopental sodium, urethane or chloralose, barbiturates
being much more effective than the other drugs, whereas the mucosal intrinsic reflex was
left uninfluenced by administrating the drugs. These results suggested that the drugs acted
as a depressant to the intestinal muscle but had no paralytic action on the intramural
ganglion cells.

2) Analgetic, morphine always augmented the motilities of three kinds of loops. By
administrating the drug the mucosal reflex was reinforced, and brought to reappear when
the mucosal reflex had been abolished by administrating hexamethonium. These results
suggested that the drug acled as an excitant not only to the intestinal muscle bu also to
intramural ganglion cells.

3) Analgetic, hyoscine-N-butylbromide (buscopan) depressed the motilities of three kinds
of loops and suppressed the mucosal reflex. These results suggested that the drug acted as

a depressant not only to the intestinal muscle but also to the ganglion cells.
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denervated loop
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.
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3 mg/Kg of Pentobarbital Sodium 1.v.

aganglionic loop

I -

denervated loop

3 min. after inj.
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0

v

B 10 mg/Kg of Thiopental Sodium i.v.

aganglionic loop

denervated loop
N\I\N\/Wr\}'\.\/w

3 min, after inj.

oo,
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E
o}
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Fig. 1.

Effect of pentobarbital sodium (A) or thiopental sodium (B) upon the motilities of the
deniervated and aganglionic Thiry-Vella jejunal loops.

Non-anesthetized dog, 8 kg. The upper and lower records show the motilities of the
denervated and aganglionic loops, respectively. Signals indicate the intravenous administration
of 3mg/kg of pentobarbital sodium or 10 mg/kg of thiopental sodium. -At the right,
calibration curves indicating the intraluminal pressure in cm H:O.

By administrating the drugs the motilities of both the denervated and aganglionic loops

were remarkably depressed.
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R LU7- 213 1% morphine hydrochloride
(RHERIE, HHE ), 5% pentobarbital sodium
(KREAREK, 7 %~—1), 2.65% thiopentel
sodium (E—H3K, F+.,3—1), 50% urethane
(Fne#liZK), 1% chloralose, 2% hyoscine-N-
butylbromide (I, 72 =22) ©h b,
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anal stimulation of the mucosa
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oral stimulation of the mucosa

Fig. 2.
Effects of barbiturates upon the mucosal intrinsic relfex.
The same animal as used in Fig. 1. By administrating the drugs the motility of the
denervated loop was remarkably depressed, whereas the mucosal intrinsic reflex was left
uninfluenced.
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L, 0B oBREEZ b - TIER, MR
DR MRS OB T+ R THE L {HY
bIB. FinbbIHER X ORI ERE
B TR L CRBIRRIZ R A £ HR T 2
(Fig. 1, A & B). L LZ OFEAECREDR

1

denervated loop
A

E&Ocm H, 0

0

2 g/kg of Urethene i.v.

sganglionic loop

E ’
dmewutm

1 sec.

0
80

Wasnwt

0.2 g/kg of Chloralose i.ve

50 cm Ha0

E

WWW )
acdal

1 sec.

2 min. after inj.

Fig. 3.
Effect of urethane (A) or chloralose (B) upon the motilities of the denervated and aganglionic

Thiry-Vella loops.

Female dog, 9kg. The intravenous administration of 2g/kg of urethane or 0.2 mg/kg of
chloralose produced the inhibition of the motilities of both the denervated and aganglionic
loops. Both the degree and duration of the effect were less than those observed in the

administration of barbiturates.
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EHAGEZBTSE, LEV
B SHBR LTS, B
HFER T » % pentobarbital

sodium 25mg/kg & %\ i thio-
pental sodium 30 mg/kg % FiE4
5L, EHHoMMEERL,
K305y B\ ik T ETH .
IOBHNELLFOLNATY:

Eloo
‘L/\AIW’JW\,\MA\AW o
2 g/kg of Urethane 1.v. '

100
!
A "’“""Aﬁt&ME 0

BT, RO o R 2 4
BRCEMET S &, FHLMEAR
FoEPOERBEND. ThbD
F L7280 X 0 b Dl oo BB

anal stimulation of the mucosa

100 cm Ha0Q

1 sec.

TLEL, BHloEEhIMEEhD
(Fig. 2, A & B)., v TZ 0¥
(pentobarbital sodium) 50-60 mg/
kg % @G TS L, BON
iz g Lz, Z2hnb

oral stimulation of the mucosa

BRI BRI A N A B
&, HENREREAL LTUE
HEhd, ZOFEEIZOEYD B
KEHFE T X o T bR
FEhR e v Z L eiE- T

100
o
0.2 g/kg of Chloralose i.v.
100 em H,0

AR
) BRI
wah ’ 'f."ir(/WL/UW\/\l\W
. MI\M}J;M o

2. urethane L7 chilo-

ralose D{EH

urethane 3 X 1% chloralose @
TERZ, JRAMICIAIE o barbi-
turates ® = & £ FAET
Holz. ThbLEHPORBET
»% 2g/kg © urethane®d % i
0.2 g/kg o chloralose #&iF+3
&, IEF, RO & ORI R O
BEZTRTIHED LS. THbbIHERB &
UStig HINE L E BRI B+ 5 (Fig. 3, A & B).
L 2> L barbiturates W& L £5 Z i, EH)
NEeHEELT LEbREVIET, £2205
DEHERE LT, 2, 35BBTHE, B
BRI TV EBENL S 1o 72 O B RO IKEEIC
HE+22&Ths. ThbbIOERYOBGE
AR IE T 5% BEE—8ETH Y, barbiturate
DENLHBLTELLBOTHS.

reflex.

produced.

1 sec.

anal stimulaticn of the mucosa

Fig. 4.

Effects of urethane (A) or chloralose (B) upon the mucosal

The same animal as used in Fig. 3. By administrating the
drugs the motility of the denervated loop was depressed,
whereas the remarkable effects of the mucosal reflex were

InbOEME LR, BERFELIEDL
AV7 PR U RS CORN R & B ISR 2 &
LA A RN R R AR T 5. T b bl
BOERRL o O TIOEBIOTLE, RAITIERO
mEnOEsZans (Fig 4, Ak B).

B. BREMEICHAEND 2, 3 OEMOIEE
BEECHLIETTER

1. morphine O{Ef

0.08 mg/kg » morphine ZHFET D&, #

1-24% OWREZ L - TEFE B & UYL
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TEOMEEND 775 b FRHE AR 08 |
EHicAET 2 (Fig. 5).

T b L/NEOEED A L EEIUER O
EHoMARED bh, 2L EAICREREC

L, TR ZOEYIHEERZETH DI,
T % DBRENIFER PE L BE—THAELL &
D, ZOREAERR2ZEMDSIZEAIE
LIFFET B ThH B,

BbwazZlbds, LrLEERAEET 5 B MR EENH T 5 (hexamethonium LA

100

denervated loop

0
WMiW E ¥
- o]

0.08 mg/kg of Morphine 3.m. lsec,

/ E 100 e, O
(o]
4 min, after inj.
Fig. 5.
Effect of morphine upon the motilities of-the denervated and aganglionic Thiry-Vella
loops.
Male dog, 10.5kg. By .administrating 0.08 mg/kg of the drug the tone and amplitude of

rhythmic contractions of both the denervated and aganglionic loops were remarkably
increased. The excitatory effect persisted for about 2 hours.

0

100

MMWWMJW

0.8 mg/kg of C¢ i.me

100 cm HqoO
0
1lsec.
anal stimulation
of the mucosa
Fig. 6.

The same animal as used in Fig. 5. By administrating 0.8 mg/kg hexamethonium (Ce) not
only the motility but also the mucosal reflex was suppressed in the denervated loop.

b
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r 3

T
2 min. after inj.

100

0.1 mg/kg of Morphine i.m.

A&i-ﬂﬁwMuv¢pwﬂdgmﬂﬂmmVllw

cral stimulation of the mucosa lsec.
J\WM\N\NMWM/\A o
0

anal stimuletion of the mucosa
Fig. 7.
Effects of morphine upon the intestinal motility and the mucosal reflex.
The denervated loop of the same animal as used in Fig. 5. By Cs the motility had been
profoundly depressed and the mucosal reflex had been completely abolished. The successive

administration of morphine remarkably augmented the motility and caused the mucosal

reflex to reappeare.

T G LBET) 5% D morphine D{EFR%E L
bR, 08mg/kg » Co BEFETS L, #30
BOERIZ b - THRUINTEE O ZENTE L
CHEDBN, IbICHERNRFMRS £ -4
HEER+5 (Fig. 6). 0&-> -3 & 01mgkg @
morphine #5353 L, 2 50EREE D
5T, Co I X 5o THDOATWICEEIEL
{Tehdbdhd, ZZTHEBETANEZ &3 Ce
& > THER LT IREERR S 57 7o |
BIa2LTdy, ToBER C BEROR
RELERTELchs (Fig 7).

2. hyoscine-N-butylbromide (busco-
pan) D{ER

Bl A2 R EEWT A & v b LT % hyoscine
-N-butylbrmide 0.4 mg/kg Z&E+5L, &
130EREZL > T, EF, H2IUKB IV
HREAISHIEREOESSE LM S h 5.
Tl o HUUERS X CESNERIERIC TR
L, BEIEETIE L ALk (Fig. 8). 2

80
aganglionic loop E

/\J\I\N\MM____

denervated loop

MW E

0

0.4 mg/kg of hyoscine-N-butylbromide i. me

ESO cm HaO
0
Eeo

0

1 sece

7 min. after inj.

Fig. 8.
Effects of hyoscine-N-butylbromide (buscopan)
upon the motilities of the denervated and agan-
glionic Thiry-Vella loops.
Female dog, 9kg. The intramuscular adminisira-
tion of 0.4 mg/kg of the drug remarkably depre-
ssed the motilities of both the denervated and

aganglionic loops.
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100

0.4 mg/kg of hyoscine-N-butylbromide i. m.

50

——

0

i

50 cm H,0

0

oral stimulation
of the mucosa

1 sec,
anal stimulation '
of the mucosa

. Fig. 9.
Effect of hyoscine-N-butylbromide upon the mucosal reflex.
The same animal as used in Fig. 8. When the motility of the denervated loop was remarkably
reduced by administrating the drug, the mucosal reflex was completely abolished.

OB OMEIBIRIT 1 EE S 5 iz ek
R+ 5.

Z OHIZIROZE U BRI R SR B ©
FIEZ R LT, MEOMBENRHIRES
Lk (Fig 9).

V. & E= ]

EHOERICRCTEE LIOHREREO BIXE)
MEREBRT 5 CLEFHRTHY, ZOIS0D
BRSNS & CHIENREDRCE JETEYO
BEL R LIOTHhS, Thbb—FiIBy
T, MRETIRTEE R A, KPR 2
HEL UCHBENRMRIC R LETEM R
RO, e TREREREZR
FAEA T b B BEREN R MBS T & v
T, BPOMICE JETREL R L.

A. BBE, ¥ 7 b b barbiturates &
urethane 3 J ¢ chloralose o/hig:EE)(C
HLIFTHE

Z ORRERIE T VT b BENR IR MR AT O R &
Wi NEOESEMET 50T, HL»IE
) IR EE A A A P S - bR R

5. 3 Tle Gruber?(1926), Gruber & Scholter
4 (1936) 1% barbiturate 23BIHIBE OES %)
B+ 5 LHMEL, &5 Gruber, Crawford,

Green & Drayer® (1931), Quigley, Barlow &
Himmelsbach!® (1934) i3 A % Thiry-Vella
THREOEEZE L{HFHIZLEREL T
5. F7z Oettell®(1935) % urethane & %\ i
chloralose 231 X DFHE O ES) % L ikl 3
ZLHELTS, ZhboBiFERvITRY,

BENMRMEEEZALTY 2HE~DIERE AT
WEDTH T, BERIHERME~DER LB
ZOLD~DOHMFEE ZRBIL TR LTV,

EHOERO X5 IR E T 5
ERZRF L TA TR LY THRER L fH~D
ERERBILTRLD ZENTEBDTHS.

ThOOEMIC L 5T, EH, MEEED
EHLELL{ TN, bkozroll

CWEO Lo EERE ST B Z LIEHAL

PThB.

o E I EE T RRERIEE I BE A o
BEETZ20ERITLOLTELEZOTHS
2, FERCREINRELIFDHONAZTL
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bb¥, ENMEMBEETIRE LTOESESH
BHENEHORSIEYFERTEIZEA LR
YR, D&z S barbiturate DBEITIE
ZELVREY#E LB ORR MR LRI
b BRI EIERT A L2 A TIRERL,
DY ICERCREPSRESEDND. EROEE
Bb, ZThLORKEREKICE > CTHEFNRHEDL
hic b & T3 BRI R BT KR L
LTREBELTOY ARSI ZERE L T s
Tz,

—ﬁ:ﬂ%@ﬁ@%@@ﬁ%ﬂh@%m@'

urethane 35 X U chloralose 132 L < &R (K0
2-34y) T B, barbiturate iX Z NI~ TE
R (B804 b AVIzERELE) THD. LI
B TNEEE T 2B A 0B ERTI
urethane 3 X 18 chloralose 23FRER 3K & L T
barbiturate & Y ¥ <R TW B EEZLHILD.

B. BEMERICHAIND 2, 3 DEHPDNE
ERCHLITTHR

1. morphine DR

Hukuhara, Kotani & Sato® (1961) 13 &I D
TH32ic 38\ T, morphine XA X D/NEOEE
FELLTLESEDZLERE LTV D, EFE
DEERIC BT L morphine iXIEE, MEREIET
B X OHRMERBREREOES Z - THOEL
CTLES ¥, SHILZIDRUVDERIZB VT
HH4 R L, morphine (3T
WTEOBREZELLZPDH LI ETH
5. Thbb C 0REHEROEES LY
7K S A morphine 5 X 5 Thic
FUERCOERINCIETHS,

2. hyoscine-N-butylbromide (bus-

copan) D{Ff

Wick!? (1951) 13 Z O ENVEY FDF)
B OES) B L CERE 1 X OBESIEE L
LEEM B = & %, iz Reineckel¥(1953), Schoen
18(1957) X XBREEIC X - T, ZOEWHE
FOE BB VI KBOER R ER IS TS Z
LERELTS.

EEOERBRTIL, JORYEFIZE - TREE
OBEOEHI - THhIELLIHESh, &5

CHEARE b ERCHEA L. ThbDFEE
2B T OEMNIFF O R BT ENMRIC S
P E S &, ZomEAOREIRELT
BEHOE LVHEEAVESREEND VI T E
MTEXD.

V. 1 =

3 #fH» Thiry-Vella Zi#, T bbIER
B, EERAEEREOUM S i BER X UER
FERIC & - BRI O TRIR & il
WA 7z I EREA A2 b B, EE LTHK
B o/ NEEEC B X TR IC o TRF
L., FORBRFENTSL2EDESDT
b5,

1) a) barbiturates (pentobarbital sodium,
thiopental sodium), urethane % % \~ % chloralose
oI XY, ko 3EEOBEO BRI
FhRLELLMEI SRS, b) thFhboE
WERE LTS, MEAREIER L LTHER
+%. DEoEERLy, ZhboRPIFHCE
Bl TEB 2 550 5 0%, MRS RRE L
BNEWH T ENRTED.

2) a) morphine O#SiICkY, ko3
BHEOBEOEES I VTR IE LI PrDOh
5. b) oL Cs kikh L THIRNES
NE ST EELTLE - EWVIE, TOEY
PEET 5 LREENR IR S T e CFBICHER
+5. UEOEELY, ZoOKMIHCHERE
WCHBEE R oD BT T, & bICHHRE

CHRIC LB TEOBREEE L (e

HZ &ENTEXD.

3) a) hyoscine-N-butylbromide # 53
5y, bBfosEECBEOERE - THLE
L<MmEl s, b) SHICHENKE LTS
LTS, ZOEEL Y ZOEMIHB LT
BRI T EORADIR L LTRER D
ELVBEROERENRDEVI T EATE
5.

KD LG, B E SRR L ki & B

é/)?ﬁ— (N ul' *EEIJ?%\&{&*— ZQ’L‘J: DE’%%%% L% —3.-
PR lIBh EEE, BRI T BERBER O H
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Effects of electrical stimulation to the lateral olfactory tract
on the nicotine wave of the olfactory bulb

Tanara-Naohiro « SuiNpo-Tsunekazu *

The characteristic potential wave with a high amplitude and various frequencies was
produced in the rabbit’s olfactory bulb by the application of 0.5-2% nicotine solution on
the bulb surface. The effects of the electrical stimulation to the lateral olfactory tract on
the nicotine wave were studied. The amplitude of nicotine wave of a low frequency (2-5 ¢/s)
was lowered a little by repetitive stmulation. However, when the freguency of the wave
was about 10 c/s it was decreased gradually by the stimulation, while the amplitude of the

wave was strongly depressed.

Even when such a wave was not produced by mere nicotine application, sometimes
the nicotine wave was evoked during and after the stimulation. The mechanism how the

nicotine wave is produced was discussed.

mj

[. #&

Nicotine R # WMERKHTICEAT 2 &, B
MO LT CHARPREKRE L VELH
5. Zhdi\vi>wp % nicotine wave &I B
LOTHD., & STHRYEOMBFRIMICK - T
BEk D induced wave 1ZHpH &, F -]
Bz X 9 4 U7z induced wave 1Z4MEREE D E
SR & > Tl 220 5 2 L 2 RcdD.
DT L HRIROMHEBR G & 2 OMREE L R
U C3k/~7%, 4[EliZ nicotine wave &\ 95 BE
R e L CAMAIR R o BRI 272 B B
BrBLETHERLSDIERET- 2.

I. % & 7 &

gt 1.5-2.0kg ok B B CFREL A
V7=, Nembutal KfE:% 1TV succinyl choline
THEMLLIotk, WEREEH LATMIR T TE
BREITo. REAPSOFEEHIT F A LE
#O(ER 100 ZRBETEHLLOEH

* BUESIER RS 2 A TFEHE
2nd Dept. of Physiol., Kyoto Prefect. Univ. of
Med.

CREAN404F 3 H 18 313

(J. Physiol. Soc. Japan (1965) 27, 361-3633

Vil SMAURR R o BRRIIC X R o BRBK 2 95
HiL7cf%, AMAIGLER & GEHY U OWHRAY (< K 2 17
1o, HBUE SR E 30-100 /s R AR i 1~
5% 47 - 7z. Nicotine ¥ DRI 0.5%,

1%, 2% Ringer FIRHK T, BHOHHFIX
BAVNA (3X3mm) IZ nicotine AIEZFE L T
BLERFE ICE < 2>, & B\ nicotine YK DI
T % IR R L.

. # F

Nicotine A% D A4 nicotine wave »33+
Sl TROND. FOEEEKE 2-30¢/s
T, WA I ~FERICRE L, BF
BETH 5.

1) B4 DEEHD nicotine wave |Cx33
D AIRREDFIEHR

Nicotine wave 233 HhTv5 & &, SMAER
& 50c/s OFRE TEIMM A 5 BT S
&, nicotine wave O JEHEH LIEMIC LA R
5 i 5. Nicotine wave o JEHEA 10c¢/s LL
T, ¥ 2-5c¢/s @ L FITITSMIRE O BEH
BEITAEESICENORD B Z LN S, #
HWaRsLELIZLLIZES (Fig. 1, a). & &
IZHlE% 2-3 P E M B oW 2 RE 2 &
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st

1 sec

Fig. 1.
Depression of the nicotine wave by the stimulation
to the lateral olfactory tract a : The low frequency
nicotine wave (about 3 c/s) was depressd in ampli-
tude during 50 c/s -stimulation. b :With 10c¢/s
nicotine wave, not only the amplitude but also
the frequency of it was greatly depressed during
the stimulation and the letter did not recover
after the stimulation. Horizontal bar below each

record indicates the time of stimulation.

T
f | Wr ot %ﬂ MWWWMM

!
!sec

Fig. 2.
The effects of stimulation: to the leteral olfactory
trect in different frequencies on the nicotine wave.
The nicotine wave was not affected by the stimu
lation of 50 ¢/s (a), while 90 ¢/s stimulation lowered
the amplitude of the nicotine wave during and
after the stimulation (

WWMWWMWMW W

"“M‘“\W A
o ;;ﬁmw%WﬂWT

Fig. 3.

The LOT lateral olfactory tract stimulation
sometimes induced the nicotine wave of 2-8c/s,
when the spontaneous nicotine wave did not
appear after nicotine application. The nicotine
wave (5-8c/s) appeared during and after LOT
stimulation (30 ¢/s), but leter the frequency de-
creased, (a). With higher frequency stimulation
{b, 50 ¢/s ;'c, 70 ¢/s), the nicotine wave in various
frequencies was induced after some timer delay
{1-3 sec) from the end of the stimulation.

"B,

> ¥ |z nicotine wave O JEREMBKI 10c/s if
DA TIEIMARE O FIFIC X - TR S
BbosA0Z L, RBRICERCIEIZIR?R
bhd (Fig. 1, b). /b bl Enh
DMFIAFERTH 523, FIFHETIRN O B &
D b AR OB BEH T, AEEE3 c/s T—
E LV WEFHRM &2 KT 5. L L nicotine
wave O EWEA 30c/s 1275 B L ISR G
LB bninlsd (Fig. 2, a)

2 SMABROFIHAEBODHR

30c/s @ nicotine wave PNHIEL T\ % &
&, SMURZEORIBERE E 30c/s 225100¢/s
ECEL TEREIT- 2. 50¢/s BUT CELEH]
B % 4F - T 1 nicotine wave 1ZiLd E Y E1bas
zohiv (Fig 2, a) L L@ BEKE %

- 90¢/s PARITH B L ABERTIRIR h o

ﬁl%fﬁ'c‘ﬁu{%ﬁ'ﬁh’_‘b :@?ﬂ]fﬁuﬂiﬁyx T L bR
5. L LERERE, DT I E Ry

(Fig. 2, b).
3) SR EREIC L D nicotine wave D
FR :

Nicotines#k # Ik M ICE L T b nicotine
wave PHELRZWZI BB, Zokokt
MR ZEOELHEE 30-100c/s DFHE

TR 5 & EIR 7 nicotine wave 23HERT B

(Fig. 3) IESEEERIB (30 c/s) il P 1 S

5-8c¢/s ¢ nicotine wave N HE L, KFEILE

DRM EEY. FCEEBRBRILES BT

2L (1-2c¢/s), T £ EF—F L L5
(Fig. 3, a). 50¢/s LA RO REMBMERIM TIX, #HIEK

i B I HIBKE A2 I RS 75 nicotine wave

RHBLZRCS, —EOBMERCIEEE O

nicotine wave 23 Ebh b (Fig. 3, b, c).

V. & =

= 5 CBRWE oM RIEIT X Y induced wave
OIMEIT S % 2z 3, = OB IES RIS
X AiEIER S0 E 2, induced wave I
SMAME SR O BRAIIC X - TLIHIBRER 75
N, BAICE - TEIHORICILERRI B
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bhied.

4 [EX nicotine wave &\ 9 T VAL AIRICIE
VR E R I B MR R 0 ERFRE IR
D THRE 21T - 7208, BEIZX %5 induced
wave (23X B BRI THRBRRIEHRT
T, TRbBE 10c¢/s fif D nicotine wave
st L Cikz oim, FEEOWH AN D
S, 2-5¢/s R 30c/s D nicotine wave iext L
TIHIMIREFIBITE A EEEBEER .
ERIBERE R E L TOERE FH TR A
v, o3 nicotine X ¥ F 7 RICIEH L curare
BoE%+5 L vbhT5. nicotine NDIE
e R57wicEl LTEHTE L ORFER
Enih, 5 bOREAORFERE T =Y
7B EOL B LERHLYOD, Fiz
—HF CREBEROH S Z E LTI TBDD.
BRERIZ 3317 B nicotine wave DHEBBEE L LT
BREEY T I AORERECL D5, MFly
FIRAOBERMAbNEZ EiCLY, HAD
‘unit 23 5 20 FE CRHHES D b0 LB
Ehb.

SMARRSE > BEHBEER 1< & 5 T induced
wave BB HEIZ 51 5. L & L nicotine
wave OHHIE induced wave T H ~H SR
TH 3.

PLE®D Z & 6 nicotine wave TiE#hf] >~
7° 2 DEEEE S nicotine 12 X » TR I Eh T
wBTbIc, SMUBRORIBIC X B R
HohEEEZOND.

> £|Z nicotine # #&AF L T % nicotine wave
PHER U2 & & /MR SR & (RAEEE TESUH]
3 % & nicotine wave 2SI P Ic HELS
B, 20T ik, SMaEEE # o ik induced
wave O & C(EHERBIRAL 2 & hicd,
nicotine # %47 L T% nicotine wave 2SHIR L
e b TSR RHRRIC X B RERR S E
SleblEZDLND.

F7250c/s Y EORIBTREBEETERELED
{ 7z - THh & nicotine wave HSHE TS, =D
e, FIMBEERESE L & T IEE
BEARY, >S5V TREDEIE- T AT L

B53%.
V. & ]

1. MAERFEE I nicotine WK Z BT 5 &,
2-30c/s ¢ nicotine wave PEIEM CEHEZ I
5.
2. Nicotine wave HIRIC, FMARE %2 E
Wi SR CRAERIE A+ % & nicotine wave O
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RAEHREEZ RV TRIBELACEBERLES
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B EOBRRE, MIEATE MR LYEE L.
pH DETRV Peo, OHEMAEIED, FERI
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3% 1.5-2 eSO i C Drinking % £ 7% » %=
Feeding 23F1c#E h, Z#nt Rhythmic &<

ML EhB. SR Rato 1 BEOHEOERED

02-55g, FKIBHREIL 0.5-4.5 ml T—iETIX 7D
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1. EYoRISTEE

5K ® nucl. centrum medianum, nucl. ventralis
anterior OFIE X b v+ F ORIEEICIE tonic
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BEDHED S IHITEZEDBED 438 13 nucl.
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RBLTED bR

2. FEERET5EL
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o te. LA LEDWTROBEIE EDHK
MLEREOFEROMEAIN D X5 ib L, #
fic phasic 7oiEFIAHIE L.

2. REEL M RE-FHEIIb . HELETF .
HBRRF BIEEKXRE 2 £3)

Spike and Wave D& HICETIHE

—4c Wave DFE(co(vT
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RELOBAOZENEI S I INE LTEMLD
EERABERSZ L RALRE. MENEREEHDO L
PrhoEs, BRERSOAS SLRLETLER
R AT 5 ThE o b & RAFEOBRI 5
B EnEbhi.

4. EERE (BARKE14H)
EROBEMEBEYELALEEORMRICONT
53 tape TS BiE, FEO BT
IR s TEMNRAMES . ERIIL stereo DRFF
tape DT D track KHEFLdD%, o TH
ko&?mﬁkﬁé?hﬁﬁ6h6

EZRIECTECHEL BEOBRRE LR TES
B, —HE—EYoTRF LbDORMETLET
TMAHBM LB, RLETTHEE LSS
i3, BEr— v BNTEREBITA RO
B x5, B TFENYEOEE, AREST
LAEBEOFNL > 2 b THS.

piano DELWEET % LRIDOERENEZ,
BOBENEHE L LTHL BN, T3-7 1
F voEhERS. PV hFri-7h
LiFiE, Y=y vVa v ERd/hERTFLMEL
fou, FHEDZ LREOFE, SHRBEOEE TR
25, EOBEMACLRABETHS. ZEOHE
ThFER NI ET LA U, BT
BREBCHT > TE-2 Y LHLS.

— B R AVETHWTESTRTOEFR, &
DEMELETL, XIBRTENCEE T 5 E
FRHEOBEE AL, TOERCHL TS
loudness 12l % 55, Bl OKREZIHELLD
XD, FRUCRD ETFEALLFLRLLE
o7, AR U RESE S Lo THIXS.

& s T SR AR O o O R LA RIS
% ¥ G modify Sh5hET 5 RIECE
%30T, Braotiebhiulinbint .

5. BHBE CRRERAES14H)
SPiREE D IEREIR, BIROEREN

# 164 BEBERAMER

= #

Ve v Y e v A= 3 s oMK IR T
EEEONEIEEEMSAD D, X—RoMEE
I DEMTNIVHEK, Na 1 F vEDEHIE
Hoa T B TS BN Sh i,

Z OEENEL toBEOMBEOKEL LFED b
nobohy, MEEOWERLED THREKELL.
R A3 BMREN R TRAL LK
%%%LQ,EO“E%AT%OK?éﬁééc
LAMETHD. f- THHCHWERTS. #
BEEB# - LC, Asterias forbesi, Hydractinia echi.
nata. Spisula solidissima, Nereis limbata, Arbacia
punctulata, Chaetopterus pergamentaceus, Dio-
patra cuprea, Hydroides hexagonus O IR SR
h, B4 ZCHENRDL, #4HBTITRY
i 7z, WiEEE @ Xenopus laevis, Triturus
viridescens T % JBIfRIR AR SR EHTD
DT, BEOTHS R DO IR HE
Eaic X N f-. tip potential D/hEVy 3mV L
F) 3M KCl # 5 AEMEBBYER Lic. &
hSo@EoRBI 2 TREMIZD bhT,
S 0.001 2em? AT THY, K, Na A+
vED H BB BT RNE DRI o 1.
Drosophila MR &2 NEOBERTHS.
FEB Y O MR TR/ o Spisula 10.1 mV 225
Hydractinia @ 383 mV L& CEHBEEMNL S
h, ¥ 6-860 Zem? DFEEHER . Xenopus
OIFRFMETIERE IR X W EXAESIED, E
£ 52-200 ¢ DMIFITIE 106mV DB EESE
fir, BEHEHL 175 Qem? L/NE WA, ERE201-350¢
DifETItE 4 126 mV, 600 9em® LHAL,
Tz 350-1000 ¢ D#HEFETIXRK £ 20.2 mV, 7500
Qem? kAR L. MlanBERE & RO -
K& XICEBMNEEENED bh, NEETONK
18 & Dific d EHRBIRASL Uie. Bl AREIR
BT 5ol THEEMAEAR LB 589
AT B . RERL & BRGNS BAERIC S E
SEREND - . IR (LR v, IR EER
B biiedrote. X Xenopus DIFMIAAE X 2T
B F R b BHE ST & RV Lic.

B FRAM04E 1 R23AF R 1L D
FreME JEREAES SHEE HBEXEE - W



]
1. —RGRE
1. BB HURFEAS 245 MHEAREE (R
KERRH) '
WO EHORBMICOT

Zh¥C, BILEOME TR FEHMaoRs
INECERER B EERABOS R ED
BT A EESNEHERRE LTRETF BN
Ehehote. L L—HTe b OBEMEDH
HEENVE THEMST X > THAXDhMRLMED
B~ TIFEC B TH B &5 5 koS
B EEOEMB Hs & TE T, £ THR A HEA
BNER R VB Y F oMM OBEER Y
HE L.

TR MEFICTRA T A, EEARERENC
RN 5 R EER IR R Lic. L LEXD
ETIREBO MENA~OHIA LK X H2H
B AR b, C OREMRELD
FRAEIT I O BRI O B & ROSFIE AR O
EEpkE DR S hi. BEEMOTVHEEKT
472 mV (S0DMIT), BT 45.9mV (7204
JaT) TH hEIK & Bk MET OB OMIIZ
Fah EEIBH BRI 5T,

TR st3 5 KA 4 v O3 20 mM A
FOBMLSITERCEY Lic, oo
TEELfEOZ et LT 36mV THote.

Krebs ¥ B D 7' 4 2 — ADBEIIERELDOK
& Xk 4 AOPE LIRS b2l MBI E
EMOTELRIRI. FOKEXE 3mV L
TOLDTH 1. ORI BMLOBIFITME
HORBEAOEILIC X BENE DL,

2. SIEEE (BUREAFKRE - BY)

HF 0.0 pacemaker FEE)CDOULT
HEN R R TS FoPOR L EWIEDHE
B o IeIIT & 5 THEL IR TWB EVbh T
w5 (Fig, 1932). EABHOOR 7 # Lk
pacemaker % $ % (Krijgsman & Divaris, 1955)
ORI B RN T,
HEOOLERPR 1AL L OB LT 5EEE
%357, ehE LTHAUE LW R LTw5.
OofpsmIar] o BRERI BRI RE CRERE R LD
FELROIEEHEMILTHICLTEL TV 3
(L, 1963) DT, EADHREZELTLEYR 2

& # 371

SL, HLERCHINVEBYHA LTS LA
FAEMEOEROEHEREL TS LEXS
CINTED, fEoTZDXIHMEATLERR
DEEEIBIE A A, OFRROEEFRY
HMTEBRLEERZD.

B LoBEIEAL ETHhEAOERT—
BB LTEES TS, o B GERKY
Hesnic b, A OLER AR IR
2B LR X o TS, HiGEELh L
X3, EHEMCHIE Ui/ NEMS M OOE
FrBhn, ZaW0EHAEo thythm B E-BE
Fad->TwD EEL bR, BlbNEMARE
B BOBERNC A Ub & F OIS BRI
B AL, YWrBEBREL B EROEEEMR
AR Flicd. BEOEFI—EC/INEMT X
- T plateau #ENM & Fhico3 GBS EEMY
AU CESHEMOBBEROVS. o X 51 L
T, BEHEEDOEWIBMITECEE B L REIR
T52, MkEAo thythm RHFET 2 MROE
B X » CTELHZ bhTW3B EEL bhic.

A F OO AR bh 2 EB O HFL & O
HHRE LCfTiebh, LIELIE#EE TS pace
maker O A7, FEVEMORIOEE), plateau
B DI L O, rhythm OBHIHELX
1L, EBEMICDS inflection, FERERE
LDk 5 HEFROKERE L WA HERHE
z bhi.

I. #®E - A
1. fREET— (BEAAER)
EREBHESRERIRICONT
2. BH W (FHEEAE24H). FREYT (K
REER)
BEERAETF - £RIEKBERFAICONT
3. FRRE (BAEXRE 1 4AE) AM#HZ (K
KER 2 A:2E)
AAEBREBREFEHICONT

0. #3%E

1. FKE=R FEXRiEev»-)
BFetEBOLHEHE & EDRA
2. BRAE (AN
BHBEZOH ST
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IR RS EEFHES

t & #®

Aiy  FER40SE 2 27 B AT10M:300 144 5 Miz

BT L LERH MIOAFEFNAMES ISE (3 [

1. kB E GEERFIEKRESE 2 4W). JEEYW
(UL EE RERE

C AT zRLWTRSSHAERLLNES
REME OB % _

b ORI OEEMICER A FIA LM &
BT 2 BT % LSRR R G T
BT LS. FREMOBRUAE SIZBEA
X IR R Y B it 5 Hn R BT
H5. WEEREER L Uik AitEEs EEE
ELTHEALLER TS E, HH 80-150 msec
ORI negative ® phase 7% h FRICHEAT
ek 100 msec @ positive phase M3, [H
R E 1772 5 2 SR BORIGDHRIZH 1
b a FOKE: rhythmic 7ol AN & B BIE R
FEBRFENNE D, BB - O @
WIXR O, D a D LA D ajE &
DER%E TIN5 A1 H 4 D a i@ duration histo-
gram & & D aFHREOP OHIHE S BT H .
Histogram (335 %), FMEEE 2 HOH I ERELE
% M} amplitude discriminator 12 X » 4O ETE
BALA negative side KBV ABSTERNOR
DL E ) - 7T 1 count B2 BRI L
T CAT R AN BENNCIERL Lic. £ D% B I
LOBVCEABEROESNEET S A L &8 — %
F v E #% i amplitude discriminator 12 AT
histogram & F - . XS ITBOEE 7 1
N Z =BT a, B, 6 {HIETO histogram % {E
> CHRIH, ZDO3IBOHKTELIIE DI
HOHEIR DR 7D TEE LTER 7 1
A a = BCTERET- .

MEFR CHEREME LG T 2EE, FRMNE
BB L DFHED a D pesk DEHEFHHCS
- THS0EFEE O IE T b IR KNI a
Wov v & LT Blbh, FokE s
B1IBEORBRENL ORECESLEL 55,
PRIRRE OB RENM E LT e WEEDH A 523,
ZDBE e PDOTFHIRMOWRLER Shig DT
DT FVELTD aliDEE TR T,
ZHREIGTHB. = @{TL%HEL £h u@%ﬂlb
DI EHDHZ Eh, FRES 5 IRENEED
BRERET DO TR EBLERD,

R AE

2. EXEE (RKKFE24E)
ROEHEMTF IR LTHORMENHE

1) FREEBEIEALLRCOE, KHE (7-
85c/s) 7V v — R ITIEE SR Y b2
T, PR T 2 2 EfEn S bh sl
BT, 72 LITBrEE I8k, ZoF8Eo
RduE R Eegt U, BEERER M (S35 X
RGEER AN PAE (V=—) -ED, 0
TR DR 5 5 & 2 7.

2) BUE

a) BILTIER X 5T, 7V v —EEoD, ;|
VAR SRS X B GO BB [ IS
EBCE LW LR Bishy o 7. b) SEM5ER
Licth, E8RE (ARSI H» DREE) o
70 v A —FlEE S T 7 =R La b
LicH, ZTORBIKEIE7 ) v —RIBERET
BB ORMERS (REBRERG) B#nL,
HOoOBBEIIC R\ TE Lot o Elbid & S48
EB7Y) yh—RBELYEAET BEE cs) T
FICT 2 LPELBRRG 7Y vh—fil s R
BB D, BibAEERRERS DNk iloi.
d) FLFBREOESNMEAEE BRI,
BRI HRIC BT 230 L Lk, OB
FERRER S OBREZRDIC. o) LD
L, SRR R 04T RS AR E D
NB LB ORGP OIER LS DT
FBD. ZOLEMEMNT BRI RIG 23 55 X h
HE, Th e, I ThictfT LTEER
Wi L R U S (5-6¢/s) B DAREER L.
f) HEET = L T 580%, EERINES O
BERIZLTHERT 52, HERRERS O
DT U bl h oz,

3) a) FIE d) OREFI, BlHEETE &
W E T 2 Uk ThuE, 7o LIERI
Tl RGN LT 2 B Aa s btz RITEN LR
OBy O @R X0 B —H Liness, —i
W7 2 iR LR B BER o i s 28 28 {E L
z. b) Luu@%gﬁiiﬁmﬁ' ELHHEE s ELT
(cs—tracer) {#}H Ay, IROEEETIX, sl
I RS R U B AN, B OTERCI b in iR
B EEbtiic b 2 T (indifferent tracer), Ej¥ynd



i AN

7 2 23 Uik O KIS R T, [ E H)
WD s & LTOERYMENCHLICLL S
EEBRLTWS,

. RIEXSL - B HIE - ¥HSHTF - EFEF
(BIFEE R 2 4:79)

BERHBICE DL OIBRERNEOEDICLDH
w

I bix B v+ F O K (F12 nucl. centrum
medianum & ventralis anterior) D§JHIC X H &,
BEFZ IR recruiting response DB E FERHNE
DRDOLRBC &, FUTHlE BHICED bh
B hbOPKERCRIETHESDOHEENLD, FikL
AT % tonic 7o b DA & RO END O
Thh, Btk s dbicidbh b phasic 7rd D
COWTISEANE R E DFREHE Lict, Z
5o ToE % OIRPLE 7 - oK 13 Barbiturate
<2 Chlorpromazine 7z & DERT O HEELZ GO
E LAY 5 tonic R RHKEDORE XD
B L DR ETHARDRD bhic L THS.
DR DERTECHIRIHAT, HEEEG
KOWTEDIERR B Lich, SENIETHRK &
IS & R AT O E T E DOIEH % R
L.

X DfER, Chlorpromazine VXEf & Hi & T
BEDOEMA®RET50, B ThEh I
EEIER LR REOERBEY S L. —
Barbiturate @ JE & imwe x4 5 {EAek Chlor-
promazine DBFEIXESIRL D L 5 Tho
7c. Adrenaline, Acetylcholine ¥ JEfj & BEHIC
BRI BIERZR LD, 2D 5% Acetylcholine
DEEAERIFIEOIET & O t@ LT
b bhd X 5 Th-Te.

Z DX 5 EMIRTERBE OB & i LT
WAHWAHDIEFHEER R LA, e TIh
DO DMELR TET BT T 7 <,
Chlorpromazine * Acetylcholine @ phasic 7&
AT D ISR LAL DE X Tiw BT
5% DTH 7.

. ARETE - MBEL - Bl T - AEFH
(R B 11 B )
EHEDHOASBHRFICONT
TR OB R A CH RN TS 50

AW 373

ZIEDTHBD TP E R 2 5 2 LA KRS
BHEIGEB RTINS S EAHED. C DM,
DEFEEHICIIS S OFRIEOFEI HETE
B. Landic, HisgEo oA EE Py
LT B ATRFE DT X 2 D B DL TIIEE
FE A RF IR T THERIESO L T i
V. AR EOSCHEEL, W AWTEX
D DESNENEHY WHRTET ARG L
Tob DTHD. FRCEHE TR, SIS, H1
ROBESIGEE R X CERFTOEGEE), FHE
Rt & X b Fizessgax nth L.

BRI oW C E T REE R, SEE, 28E
WEE E LTHOG|2RADIBST 5 5 OijidEs)
H(7 (NMU) Qi BRI & b EHIL R
mMTBe0MnH -, X, BEEHEEE LTED
"W LIS T 350 NMU Ofcidk ik
X O RERENRYTHIONED bR, B
L, TN NMU BEOS < irFE i
BRI T LAEHE, |H, DEFOME-
A BT X b —BMGED B Ik mE S R
7.

Wiz, HREMREERF» DEOME D Ui
impulse Z{&x % ROEMRBRHAESRRE IR,
C DFRHTTE R DR X DX BT LA U TREMR
B L, JEEXED GBS, HHIERCX
HENEET D%, TR OHH#ED DR
PFRARAE O RGBT X M LTz,

E BT 5 EMUG A DS X=Xk
TrREE L, IMRBORFEMER M 546 L T
Fo. Los LESERS B, B F LD 5 b & R
X b BRI X O XD unit dis-
charge 7° o8k Shic.

U EDEBEERN D, BOFMIENTHDH
proprioceptive innervation *3(PT\3Z &,
¥ X OKE D OFFHILE R D 5D extereceptive
innervation & X DEFVREHIR TS Tiw
EELk.

5. hLMRKE - BEB (HRH 1AM

Flaxedil JEBYL [C&iT DMOBRE & TFRAM
MR R EAE TR S LR = = —
B ANIEE R, EEE TIPS = =~ v
flEhns o Lx ol L, £ 2 THATR
st B ETHR DI RE % B DI PR &
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LTRD X 5 e BB EALT.

B L, BEREMROBEY B Lk H
&, Flaxédil ##ET5 & FRIL—EHICTE s
b, DWTIRRIRMOED, KEOBEIRED,
F b7 PRILERETAAHE X E S #ET5
(KED Flaxédil ##ET S & HEEI05L EE
SHIBHR B, & o CATRER AT (20-
70[61/ %)

IFINAVNE & burst O HESEREIZATER D
BiE 3 & A FEBFRIC—ETH B, burst D
B AT AN S Rpeoh TE L &
b. PEEOATFRIRATEAO ZEK L 9
burst PBEEOCHEIEZTHOREBRS. AL
AT ALEIHE burst DL 2:1
Fht 3:1 L—EThoTe. ELATEREEZ
B HTs LI CBH2E 8:1 TH-Th
RECEERCRELOVEEINS. Bt AW
RO E HIF B & —#E burst 1Ll INEEO®R
icHh, EERORhTHEL, ATRAME
burst OHEFUT 1:1 &xfit+5. chrxfARe
Bert B L MERENIRECED LoWIILEET
3. TR B TRTOFRIFEMETIMNC L > T
RBbhinlts.

6. EHHEE GEEEAE 4R

B EEORTEEOERNMER

V2 v A= OMRENR, o~ OB,
FEA TR T D B R, AFcEL
T 5 MR e LRSS LS By, BT
BEEFT R, SR o —icit  desmosome
BHEOFENRE S h, FOMMERIEICR
LELTwaEELBR TS, MlaMED 1 4 v
FRlky BRSO~ E LTREN
P ER BAtA U, 1 DREIRRC R S h 5 Al
OB % 5 W OHEST & I BE Lz,
TEoF|Ehbe b5 (Asterias forbesi) %
FRA L. 1) Ji BB CER L OfL
BRARSG. 2) E1IEMHE T EboTHE
iRl 3T 5. 3) DREIALE % By T
CFELEREBOMAR S EX s EETT
5. ZRESBHEREK 01Mo) ks pHS
DR SEREORFEIE (1 Mol) TMHE L, K
X B EMBA AR OBRNEEYZE LSRR LS
htﬁ%QIYCY%QEET%u%H%%%L

e A E I R IR E A AR B X ST
%. ORI, SEETRICR 2 DRNRI
1ESHTEBSIHAIRTGS L 5, HIHINEE
OB TS X 5 24D 3 Mol KCl #437F
BahA L., EADONEDAIIE, 5 14
BEAEESY &b OB O—ITICHA UK
LEWEREERY 5 2 7.

iAo 30-50 mV DSBS 2T,
W, SBEHBIB L. BER LY,
SFEL ORI II TSR EME > DT E
FELWEELZBLS, FHEMETT 2 2oh

T, SAEE ECREEE & [ OEE bk

ENBZBEERBEE LD, PR LE. —FF
BB o BB A bH D EERUERTED Lo EiR
Hizi3Fa s K Ule, DLEOFSR X b IR
OBAEHIS A & 4R & OB L
GREWEEL DR, BEMKSHETHELL
TREEOEED b IRMRARIC B A A+ ViRECR
T e ieH 5 LOENER Shic EE 2 b
5.

1. X&&¢ & -1 I (RBRTEASS 2 4:3)
FEEBESMELY ERG CHLFTEEANF
VEOMR
RSIENS Lic A 0Bl (BRERBERL)
w/NHLEAET B 290 chamber DEIICIFEARIERE
OB L OBT AL ThEh, Flacs
RATEL 4+ VIEEOWIRCER L, BIEE LB
% X0 ERG DK & SOFEBERE Lic.
R & LTt modified Conway ¥&#% R
L, 1€ Na A o v, BKA 4 ¥ B, K& C
£ F VIRRIIEERKEN O NaCl % £ h £ h,
choline Cl, KCl, Nay SOs TEH# ULTIFE L1z,
TR IS (FE R BT < ERG DX
X X3 04 mV THB. EMEAE Na 1 4
v EANSD L, ERG DAZ I Na A4V
BE OB A LT T 5, MFEEIRE
Na A+ vEREZ AR TS ERG OXE IIIE
Ibx iR, BKA 4+ v E Mkt Ah
%&, ERG OREIIELBLIVEHET S
2, 20mM LI EOKA 4 VIEE CligEELD
/e BE) (SPC) A38ibt, SPC BRI b Ik
SRS NE URE Lisys. 25 mM L) R ofE Cl
1 A vy BRI AR T ERG DAE X

-

[NTUURPE
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T b xR, Cl 4 4 v B
TRk BaEilic Ahs &, ERG DR IL
IR TS & & SHREIC X - T SPC A
BETH. =7 Cl A4 v EETREREHETH
filic AhD & ERG Ok E SXHERTD.

SPC 13 Bl ES K~ + v, &K Cl 1
4 VWS, Azide, Ouabain #{EH €5 & FkE
TR B EAMEBH, SPC 2R, Rk
HNETE S DCEBMAER) & Thicki BBOEME
B, BOBEMEFOHHELTWBMLD
B L s TS, =D SPC ORABFCD
WTRABTH B, BELBEO 7Y 7ML
DRAELTWDEEDLIEEINS.

8. 2B # (KIKEKAE24E)

DHEOREMICRIZTCENREFERGORST
(FE18)

DI OEEE LTUoREERE D, &
NCEEY b2 BHE&ED 5 BILFWNLE %
R RE A L LT, Straub @ canule XL E
Lo AR O HENT 4  twoportionmethod %
BEFE L, 1) Krdte ® Herzmuskel © Automatie
L, 2) %@ Herzmuskeltonus & @ 2 1D Erreg-
barkeit i3 578 4« DLFHIRHOBEEHR L
Fo. AbSERIRIEL L LT OB LT
BOEAR AT L BRI bR, 1) Bk
OISR 2 E Fettorgan @ Extraktum, =) #f
® Vitamine, -~) 5 B DRI B IR
$ED Extraktum, =) XORH#HEIX LD, *)
Veratrin #i § BRI R OZF 2 bh b Ca 1 4
v* Veratrin £—R0O#FH% £ L, Sinus,
Vorhof B U Kammer #%#8D Muskeltonus i<
#\TIL twoportionmethod T, % 7c Herz £
L Lo IR ARRENERE S >TL, #
BE R DI ER A 5. %X Winterversuch
DRERE E Licd DTHBH, Sommerversuch
OEFESBBE Lic., (AL, HEOBRFHR
S,

1) DfEEH L LTD Automatie

FERA) BE=) OFRSE—BFELEUCLH
e EEe L5, TR OOFMCHWTLO
FIBH R O f# & RN E L.

R) FRD LR TR T & - Ttwoportion-
method DE#E & BEE 2 B, ERCKT 58

= #H 375

MO X b EBE periodische Erregung #
DBH LR LE .

2) Twoportionmethod & X % Herzmuskelto-
nus ’

Sinus, Vorhof, Kammer 3 #® Muskeltonus
ISR OREE L BHLE, EERABONEIL
K®% Ruhetonus i DLFMIR & 7 LS R
THDH, ) FFIOEHBEIL Erregende Tonus
DR R T B & RS hadlin b ERA TR
HEETH D . HCHTEOERAINCIT 2 WA X

D88 OF RIS TERCILDEANR S5 iLD D
NBELDDHETHD.

5. HHBEAS (BREKXH LM
EEMEAMEEDEICETEKSF  OAE
|cRIZ3 Carbamate 3jf & anaerobiosis
BF, HERMERRECAER 7t #ik Car
bamate (C) #4E (1072-1073 M) THRAET X S
FRmERD K*, Na* ZBxp#+2, 7k C 3
AR B bovic L. Zhi —#iliie,
i BRI B IR DV TR e b
DTHDH. ERUYIMFRT v b, BB
iz Stadie T slicer THEYNRIFD, MO
4 A% bubble L*2>*2% % 0-2 °C DKrebs Ringer
phosphate solution (KRP, pH 7.35) Rzl 5.
G HYE WMo L, EBIFRELT, F LD
O, %38 U7 Warburg vessel H1OKRP (glucose,
glutamate %20 mM &F) AR, BT srE
O, %38 UTH#38°C, 6057[H incubate (shaking)
4 %. incubate #FHUFFEL, 01N TR T ULEE
L Rx Ak X b K, Na EEWIEL
Jo. AEEE E LTRIRDOWTERS,
bk 1) (SRR Np % bubble L7l
& PTERER 88.3 mEq/kg W. W. (THI-)
R L K330 EiRAB X b 20 mEq/ke 1
HEF Liehs, Chu3s8C, 605 incubate 5
ZricX b 47.7mEq/kg Wi (EIEE 137%)
F5 R ©x LT, ERAEER Y incubat-
jon medium 12 C (7x1073M) ¥ LB &R
59 mEq/kg wigin (EMER 195%) L, Cih-
IR o~ T K D EPIEI A58 %1
Brxi. o0 CHHFIR Tx107M TREAZE
B LRI TS. i, ERLBKEEL
1% incubation medium DTMMH—FT CEEEM
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LTh, ¥, RE* 1O LCLHELRADS

PEBNCRcEERSTTHS. 2) EEWHES-

O; % bubble U784 : 604 incubation &k
DAL 61 mEq/kg &, 1) OXREL »FWK
%R Licts, C (Tx1073M) OEhnFnt 31E
DEIEDFNIC & » TH B L ERL DT,
Fio Tx102M TRHFCEEOHE /R L.
eds, Na 1@oWTh KFEHEDOHIERD 55 H
TR THD.
PLEDERE L, ERAEFD N, ERC X5
WAk K-EE o= C T x1073 M) HIne X »
FRAEWRINRIET S5 LN TES.

10. HA—- FREETF (KPGHKRE 1 4E88)
EHRFICHTS amine BOER (B1H)
(E MR BT B4R, SR E AR
Sicdhin, AN ERTH E%RDOH B MM
TH5. BpOREMET T 2O THEDON
e, MOk, HRBEROUE S KX
AR ID, ZEOBBIIREEL LTRRCES &
Eihb. Shk Energy (NBIOE L h ET5
&, RAREMRICIZ S AMBE Anoxia DIRFEICTL
h, Krebs cycle 1t L Glycolysis DREEIME
BLTE DTV B bR 5, ORI
X RE L (3906 B AREFAKE)
Glucose FIHZ{EH# T % Amine DFTHCFD
{EHADBEE TH 5 Cyclohexylamine (LIF CHA
EHET) BAWT, FOHKEEERC L 5 HEE
THAC KT 2 0HE LR RER AL <. X
DEDER BT LB bh A EEOHE LD
HEFRROWTLRES L., ERIEIHEREC
BItTaATFE RS LE < R+ ECG & itst
L2 b 1 EIR 6 TED = ¥ A% fa—4&(F THKE
BT AEBREELTT - 7. Bk E15-20g
D=y ARERL, I vx— L THELEHE,
10.4-10.5°C DB KA LIEHERE Lz, O
1l DHFEIL ECG DREEA 147 BBl i
WER L Ui, ERESEEEE 06-10
AT 7. BOhHEERADE DL TH »
7o .

1) 3R (RSO Z8S) 100CD SO
B ENI445 TH 5 7. 2) CHA Hfbo
BEOF LN 10 pg/kg THY, 9 EOFHL
BEHITIERNE635 CTH 7o 3) EHBEF LY Y

£ &

AT 9mg/kg X b 132 mg/kg EDKRE
BEBBWTRHRNL, BBRE2BEL
HEGERRE BRI, 4) CHA LEfET2 &
BIFiciRERE b, TO&KMEL CHA 10 pg/
kg & OfF L7-BRi% 33-66 mg/kg THbH, 167D
OB 97 4 &7 5%, 5) Hydro-
cortisone *° &7 Dextrane 283 T4 CHA
EDHRACECTER IR R bR - 1.

1. EREA-LF B -FAME -7 2.
TEST - 2B - -BEAEUXA - KFBE. &
BEF - ILAHS (FHFIEKRSE 14 58)
EBRHOEHNEH

A, WAHETHARADOEBNRH OFERY
Eamat L, LRI EHOTIcEEIh
TEHTHEELP LA Lz, Lo UEL—HEK
KATEHD B EFHEEFHIED DRI\ & ORE
BB, TOEARANEFRADOHER AN
RT3 0% 5T 5 DRSS R EE 3 £
LED7 5 VARSI FEAS BT, 6445
A X v #9108 HifR CEBEAHELYNE LoD
BEEL TR, TOFRD F 2 ATIRARERH
BOVSMIBIE—ETH -, —HR—EBIT
[FRFCEE LIcBARA L BOREYRD & 16l%
BuwTiz 6 A TAEABET LIZLS 89 AET
(%5 AEOEI LI 10-15 ZET L, 1054
BOLRROMEAEZ R L. 2 TliENHEER
LTWAEMICOWTH 45 HECE Y #AE LE
FHLTRA., Z0ER, ERAKORMILI HE
B THAA 2335 keal, # 7 £ A 3580 kcal T# 7
LADHF LD S -t L UEDMERKE
DHDYHFEADHBRRE D THE kg 4D
ICHE L T4 2 AR DTS Ut p i —F i 15
BEMOENERAHOEHNEHOERTH 5
ERE R Teh ol WIIEH DLW THRET 5 o
DB REY D DIEREX RT3 LHAAT
135 1.0g THH »F X ATIIMH 1.8g TIRISH
AAD 2 FIGEWERETH 7. —HHEAD
NEFHEB OV 7l - 1o 1 FI TR OEIE X
BARADOFSE 1.0g Lo ddinhote. 5T
D EI I T b —BHC R O BN A ©
FERMIEHERECS 5 EEVWT ST L
. FZT Rat RV, SR EEAR ISEA
T, BEARE. EAAR, KO0 T—EHRER



N

TEE LB SRS FAe Lo aER R
BT R TRELR Lo, sk, BEADII
RHMET L, BAK (100 %) TRKRETEIR
FERFE T LI DI TH - feb i
BEARECILCHE I LA T o 2. R TEG
BUERI O LTIEERSNRE HS
LTwasbosBbhs, 2 THTAKLEOY
TERRIC B A ACECEA & R fih 52 T
HHE A OTRAIYA B & MO FAR B LT
5.

12. 2REH - BF SPeFHEEA GUEH K

KEE 14T

DMOﬁL&%ﬂEW@PHmn

DMO (5.5 Dimethyl 2.4 Oxazolidine-dione)
VARV IS & LTl L (pka=6.13), LA
LRUE O T B L, WET, MIINO
pH AJANC L H L Ol i s o i e /5 A3
5. ZOWTIRFIILT, #lar pH (pHI) %L
N IEIR RSB Z ENTESD. FEHEDIXZO
DMO # KRB+ X s icfedL, & LTLEDH
¥iio pHi L, #HTOMmEE MO TH
ét-ghz)

TR LB pHi OMEDEAEIXI %L
TH Y, M EEs DMO OELKILIT%
METHB.

G R 5 A 2 v & — A CHREERER, R
Bibka stk L, Mk DMO 100 mg/kg  (f&
FH) U =Y v 250 mg/kg DENCTESTL, &
DH 2R R L b . S5 BICKERI &
DAY Y T AR M R PR LE DA 2 Y R
B, IE pH, & Mig#fko DMO il e (b
FNC LT, pHi RETE L.

TEATRUABEM @ pHi 1% 7.03:£0.08, A KERSH
T 7.094£0.14 TH 5 7o, T OB RO K
2 TATJLUR 6.59FL T, 2R Bidfaliu b Alast i
pH (pHe) 7.3-7.412 =, 0.2-0.3FHE{EL>.

W 0.3 N Hafit s 2-4 mM/kg O HN
R HKPNTEA L, FOBD IR O
D pH OB {Lx BN Uic. JEAK J1H % (3 pHe
ARt A . pHI BBAEELEEW. £
DERFIOFCE & ic pHe HEIE ER &2 RT.
ThEFipe, 2nEiEEamLUED, pHi 2R
AT T 0% Rk

£ : 377

e, b, HMAIhLED 1 HIiARN%
WX o CiEMi% 5T BZ ERBEHLNLTHS.

13. @ =% B (BREXFE 24P 8
AEF -8 B WRHE— (A 3HRY)

RAR¥~AE~SOEY, Hb Mosaka, OM¥EFLH
BERBICOWT

EARSE ORI HNITI - E D LIcRE~2 2
r £y (Hb) K0T, £D O PHkaE % Mad
F5HC L, I Hb ek 3 EAKEE O
B & ORI AR B 1T, BEIRFR» 0 2485
s d oL MiFEhs.

LinLichih, B Hb oo Tl e
M, AfbmrmioE L5 LWERICIL LT, £

O PRI DI 208 & L T, T
Benesch © 2, 3 Dt RIFH5 DA THS.

Zrldlb i ik, KOTABCRE SR, £0E
{1065, HEN B A O E 2 vie Hb Mosaka
(a; 58 Tyr Bz A) 12T, O Pl % fid
TR A DTG T 5.

SUFFE LTk, Hb Mosaka ~F =B #2 b1
TR A, AR DN Tk L,  Amberlite
CG50 (1) kfiga JHTIER Hb (HbA) /s &,
HbM 4FEICsrid 7o d O % v ie, A5rEk s 7
LA BEEIR, IERSMIEIC X > THHE L,
5g/dl ¥ & LT 5, fli # pH ©0.2M phospha-
te buffer ioxt L, 0-2°C “CROMFHIENT L., O
Mg, A b A— X =T K D YRR
e Lie.

Z 04k, Hb Mosaka X Faloi<, O “l’
Hiihign o 3 PHEIE LT, HbA & iXBH i

7I<‘;~\— EMdin otz

1) ool sz, e, ~aE
FAEHOMET . Hill son it HbA D2.7-3.31c
XU, L3R EFEMTET T 5.

2) g oo s, b, O KX
T 5 HAEOFILET. 4 (pO22=150 mmHg)
LR RS A Th, O O RIFIEIT88 %R
¥ A,

3 sl L7e pH #idH (6.5-8) Tk, pH
o e 5 O E DL, Bt Bohr 8
4z il o;h s,
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D-7 2 ) BER{tBEZOXR{LEETICHITIE
JEVEBOBEREERICOWLT

D-7 3 7 Bl {LEEE (D-AO) 13 8hE¥Ewc. FAD
BEBFORINAR7 bt 450 mp, KO 370
mpfEECBIR OB AR >, =0 D-AC OEH
ZD-7 7 = YERAWKBADERENTHD
LEVEEDR D-AO A LIS, ToX L
RIGHE 5ie Bk R5 7D, BTZHAMAT A
FUrv7 5y (Mb) ZE, VYA rEERC
I AR DERE T -, D-AOL Mb & DRI
YE Lz E X b, D-AOL Mb & A€ Vg
E DRI Y Lic & & OJ5H Mb DEITLIFE
Y, ErevBoBELYHTLIOREL L
3. COEBREEROETEHY, 1) D-AOD
ZEHIBE, 2) D-AOL €€ VvEEDRIZKR
5, 3) Mb & D-AO FRK¥MEf, 4) D-AO
LELE VR E DREI X DRBIAR7 b A D
&Mk, FofE L bhbERETRVKRORKHRE

% 165 AEESRARER

B,
D-AQBMIC RS LB, D-AOD« 3 +
7 v (370 mp MHECBRIBARE 2) AHET
%28 Mb AEFETHEIER RV MbANDEFH
Eic X VREBORERKRS XS, L L Mbaig
T s &, D-AOD & %+ VAHEL
RBETHY, BEEEANBEMbb i+, vd
bR L &%, CAEVEENAB LEE . E
e v Complex %fEhD, Thi\BERZELHL
WRIITRLPIELIh, ECBEHFE T T
H, OB, EDIMVBRETWHE R
5. BETCRAMOBE TES € 1%/ vihk
BL, Zh? MbRIFECRLSBFRERTRS
DTRIEDH I ET SERH - T, BEDHER
BB TH B C A VERD, EORRIT D-
AO To\NT, BT DO ET 55 FiklIHRE
CAHBERERL DEEVOTRILNA S h L®E
2 TWET,

B FERA0ME2 A27H (1) FH 1LY
Fr&4E: BAMRFEFIEE FEEE. =R

1. oy (ATHIFAIE 2 5F)

BABERICLDMERBROBIEICDOUT

A TREE FRPMET S\ TS % O DR
CELEEMEEAER SRS . IFEMRORMEED
BoEE, HEECX VEWOHEEIKL Y5 —
FEE QMR EMRIEE R A UCIE % K8 <
JA— 2 CEEL, TOESYERCHTEIE
L. OB E AT v s SORKEYBLTE
FEEIRTHEFETS. ZOBE, EROBYE,
RO X b B E B EATRRERC e 3
Tl WEROBECEEHLFEYETS. Th
LOAEAD D, BEHER, SRREREE
DIEAEC X b BHER &4 B mENEE Y
BRI LD S HEEER L.

Fiohh, RIEEWHLSMC, FiEH HIOWE
EOoBRERERE2EAL, COBMEKSE~
A= 2 — O L EC B EE T 5 B O
ERBAEZ D, ZOBE, Kiflv/ A—5—D
HLNROFENT B H 5 AED LMD DOD D4
BREEYTEL, £ONLOFEEREN FTERY
T8 T5. COSBECEREEREEET
BE&, ToPNohy ETEET B ERBCER
MEX DhERERTEL DRD. —7F, BRAK

ERFEERZCLEL DhTw5 O TEREMNE
FEARNTII BRI R IZ XA THRE M Tibh 3.
EBEBEEHIERYH T, 2BEE-ERIR-EL-
EEEMG-EE Lmxbhb. 0, £RL0E
i L DEEHR LI A TORELRIGH LT, &
LOBEHHERCFOEERETS L O TH
5. ELROB X IIERICHTLT 28 & L &R
TH Dy, EROFEFIILT THREN MThh, ER
BBV LD FOE R bR, BERERD
BHEOBCEESOFRILEE L.

in¥s, Wi, BEBSOMELTLE
BrER SRR ERYEEETIZ LD
BAROE X NF D F FHMERCHET IS,

2. KTRE BKAFE14£E)
Metalo-flavo-Protein &3:R#HE

1. kBSE (XFLvE) OBTEBRRE
RPN = 5 /L — BEHUSRE DR DT h BRLE

DHE TR THROEANERZH LT

T 5D EFBHOE N IR LMD TR, &
7 5 VEEED—2F F v F VLRI T
ML ENI8BEOEERERYPLMCTE
B l— FRlRRGTER L. LEWE (25
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LV vE) OBRTHOEERIGEZRLLE, FU—
+ %] o-Phenanthroline, Tiron iXZDIER%R
L, Mb 0BT —Hiliz 51, EECIIBER
. L, 2ok E0EERKEERS FAD
OETCHBENBCIERL b i v». —7,
EDTA A HDfEALRELNT ExFED T
B, LA THTHRET T, BEEIBRLEOS
411 o-Phenanthroline DfEAZRADILVA, &
B2 LERARHPR TS, LT ATEE
EEWT FEVEEETH D D-7 1/ EBk(b
BER O T BIF KRS Tk Mb DETHRE D
ez ERRDIC.

Ll EDEEREDEN S Tiron, o-Phenanthroline
LD L— FENEF T VF VB EERCE TR
48 Mo X3 Fe KI5 L, NERRIGIC L 5T
Zh® Metal @ valency change D - THID
THFLU—+TBZERELDRS.

COEREHNCET BB ERE TSI FAD 5
Bt Mb~NEFREINE ST, X, FAD OFEX
(Easoms) DOPECHHENEL Mb OBTHEE
L OXEEN S, Mb ~OBTBEIL = O RO
Metal 7 BfFbh T b, BECEEDREDH L
B Mo bOBENEL DR,

3. BHRER (TEKRE24ER)

A A Shock HRETF

= R shock FBFREETF L5 DM, &l
pEra-Rie endoloxin W X W EFE I D shock
LR BET s mEEAER T TH
D, ThEEERCHETE, IF- MRy Y
1%k L, delayed depressor response %273
%% DTHS (Nature, 1151964, Jap. J. Physiol.
1251964).

shock RFDFE LM : AZRTIL glucocortico-
ids /RIBFFIC endotoxin HEHEI X VIEKEIRB
IF glycogen MREIEEL, A TEEINDD
oD, shock FFOEEAMBIE L Y, MmEH
kD ERABEETE 55 L0 HES. gluco-
corlicoids fEZE F A TTARFEET LTI
glycogeni4iBizBhIEE 5 . ARFIEX, BEH
Bk Dk shock EEL T FIEEAT glycogen
DR HENFCEEI R, W2 OFEN
BERTHI L 5 5. < L CEEBGRRD
shock IEHIMEMEFL glucocorticids & 8 1T & <

& #% 379

shock BREFORECELIDEMTHI LN
Wk .

shock FF DR : 56°C, 307RIINETE DR
Fxsk s, FEFEYETHD, REEBECX
b 22-34% SR TR T 5.

shock HFOIERAER : MR 3 5 EAEAT
=2 histamine releaser DX NWIEL TS, Lo T
endotoxin Fi{#% DFF histamine & &% FET51C
FarEfbicv o R M- k. RBIERARFITOW
TREERSNFTHS.

§. BERFE (B

Yy ERORREE

184K LB BT 5, 4 A 8 HEE
LEBIRFIC BT AASTEANEPBEZ R, £
D = DBIFENRR 5 LI DN DT, V'V 4
BEHE LTOEY L. ThnBITE, Z0OM
BKHRA L - TiikbhicbOBfELTZ C
kB . BEILILSEY (1965) Vol. 18 cig#
ThB. U VABRCET AHERELYR bR
W, »

5. XB A (GEREEALE - (£EH)

LDHEDOEDBACHETI—ER

27 U< RS Lz suction-BARIC X - Tt S h
PO DEBYE ALY, micro-BREIC X -5 THELBR
FFh EFTRTIRIEZE UL, obershoot AT
% ratio A% 0.23-0.38 TIHEHE LT HRD
% = L3 intracellular action potential @ duration
A% suction BIBIZ X » T8 b h 7= monophasic
potential ® duration &IFHEELLALE L FL
&, ZOfiFZD duration (3 E7%, FIEFEE&ELC
limd lead E.C.G @ Q-T interval & I3F% L
Mo tn. ZOBIRIL extrasystole XU'R.B.B.B.
EHRWTHR DL -7, & DET plateau-shaped
action potential AV basic unit DEZH
EBAFb LTWBD T/, “whole heart”
DESHETHTELLTNSX5THS. dLE
5CH %75 BiF action potential @ configuration
13 tissue @ size F LT geometry WHEBILRTIRIR
Q, TR L > TRELMFAINBTHS5LE
2 bhb. EBROFBRLOAD large tissue masses
% subdivide T3 HIC X » T 47/ & -7 shape
@ actionpotential A ECEE I 7c. Tissue masses
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N E T shorter dulation @D action potential
HE B, plateau X3 L, spike potential D
 A2Ebhiz. X, hypertonic solution ¥\ %
Z LI X bfa & it spake D action potential 233
bh, BLHIEE)S block X 15 i spike pote-
ntial B ESHTz. K sliced method & X - T
B bh 7 spike potential IXFFE] & F£T healing
LT, REAE X% P L, plateau-shaped action
polential IZ transform 7%. Z® trasformation
BB GEOT CERHBROBM I EL LI LR
X b, small potential 225 spike potential L
T plateau-shaped potential ¥, F7z plateau-
shaped potential #»% spike potential &, £ L
< small potential & transform k5. D%
4 resting potential DKREF ZIXELAR. ZD
Bl o kb HOU s O B— e OEEYE AL ORI
R OIEENE IO spike potential TH Y,
FhZEH summation ., superimpose I T
- plateau-shaped action potential #H B T % %
DrEZBRD., & O P %iE Louisiana State
University, School of Medicine, Department of
- Physiology &\ »T Dr. Leon Churney & 3%[F
WL Lic—HThH5.

§. RETE (FERKRE A1)
THRBAEGOL v T RAEHCONT
Urethane ~CRREE L7 O _ETRZTRE f £E & ~

acetylcholine (Ach) ®#{EH 3¢ % & HiBHMER
FHEORBENHET 2, CORERYF v 7
AEER RT3 5 d-tubocurarine (dTc) THK
+5. MEBMECRENRE 52 b, £l
eserine H HNUBIEALTEL &, LiZHE

AL (FHIKE), Thieo&fivC dTc T
W4 L7\ N D atropine (17) CTE%&T 5 HE
DB D BEIRE). BRE Lok £ & Tk
eserine {ERHE, WHKBEOHRIZZDHRT,
BEHIREINMERREE TS, eserine Z{EAIEH)
BB E 525 EBEDOYF v T ALEDFHE
IO E W TREEORENEE L, Ees
B D eserine I© X b RABKEFIHBITS. &
DR BIXRAE LR EICIIE® bh it o,
dTc 2z W b OME R HAI®ET atropine T
WhET B, M dTc THEELERYF v 7 AMEELHE
B Ui 3 MERIHIC X b AEOKE 2 1B T
%, FEOMERECR T HREKEREETS
3% O BB HE ©50-1004% TH b FTAET
I 0 BT B B IHCE O BB RE I BE DFY
1/5 BECHEDMENR A bR, Ach XD
FRINDHEEHOEMNEH L REEMC L i
BT5 LB, OHREC—FH LT BT 52
HEFE TR, FOBIFBDRVIEMOEA
HIE L, BTl dTce T# 2 #IX atropine TiH
4L, MbH2EOREXREON1/SEETS
Stc. BEBBCIIEEORADY 5 R DIk
atropine “THIE X b DB 28 B4+ 5.
¥ 7= KCl {EAMIBIREL LIS, UED
$E R s ORI L choline {EEIED =/ D
receptor 23FEFE L, TIEIBEOEAREI > F v 7
AEOFERIC X b BHIKEDOHBIL atropine T
SHENT X 4B receptor DYy 7 AMEDFTABE T
IO RETHREEMCHEEL, ZhbD recep
tor VLEE I EREORBEMIIZE LT
PEMDOPLDOREFTT LicErmbhiz.
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1 HOERHR

PHREX REERREERE B« 4R8)

BFE 3>~ X Dr. L. Tasaki &1 »DFXH
DB UTRLEEVCHE BT 5 -
7.

#BES ATHDEXE K & Cape Cod D &
% Woods Hole ® Marine Biological Labo-
ratory i1 # J& (Axonologist) & #id 5 AfENE
5> THF3. ¥/ member (T Bethesda © N. 1.
H »bEKE Ny 7 EBOEE 2 L TFE
HiAA T % Tasaki © group (Lab. of Neuro-
biology, N. . M. H), FhitZ ZCTE*%E5Z
LA0FR bl b A &35 Cole © group (Lab.
of Biophysics, N. I. N. D. B.) X Cole OfiitL
e < {5 Duke Univ. ® Physiology ® John Moore,
Maryland Univ. @ Biophysics @ L. J. Mullins
B U Maryland Univ. ® Physiology ©® W. J.
Adelman, B\ o3 AR FIAATHE D gentle-
man @ Nachmansohn D—jf &\ T3,

F 2L DOEIL Woods Hole %<, BHED
Apartment House $ AF— 4 A b & W o Fo
T, Mess Hall(RE) $PAUTED, ABEIL
RRETETIEEDORNIIEL bR ERA.

ITCHFEOHZ, BEIAMLHEEDET. &
D DITEREM D Captain Bill 234558 < R
DA I EDRTUR->TEDIHPLTT. TOHDKR
HEER, Blb, 1 7 OUUES, K& IEIBH,
LRAL DR 2% 2 LERTHRELTHKET. 20
WEL L T, Kx1 2P BR—E—FT35HITT
Tbh, MOFHFOANLIHEL b > TRAE
IAEDOEETYEESHET LY Y. BV IWE
RoTHkBECRSE Cole #iX Libk LTKIE
@ Boss ZITEBREXZBIILHET. Zhi
ZThZhoO group C & > TRRAPLETH - T,
M REARDETH > Th, HEE R
ESLTH—FERA VBT EIRDEVHHEER
HH5THbTT. b 5 FEEITITERIT touch
LTuisus Cole I2& - Tk, Thr—FKRYk
HFEEW S B TRAEVTLE 2. LM LE
EHENLZ DA HDFFEED > TERBHEEZD
DTTHL, KFEE LT, MELLSD Axon O

381
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KERXFIHEH 5 ThH mantle DR ZZHEFH LT
WET. BLAADAS AT S h LBl TR
/&L TH Axon 11 450-500 ¢ L\~
BELEbOR b TEDET. 1 HBOENR
Lillie Building &\ 5P ZN T ORREY b
STk Y, HADKMA »RGHEhET. £
LTI AR L DEBBRME W BE hiin
h, KIKBRD 3MEh b 4 HEf7iE. Axon Z{EWLE
TETENEITTHE 7.

Al Axon perfusion D4 EERF{{ T4 group
NI LIFPEERATEET. Zhiix
Axoplasma ZEE 3004 2D pipette TR\ &
- T L ¥ 5 Tasaki # & Cambridge ® Squeezing
HhE2HEY B D ET. 3EFHITIY Tasaki group
%[5\ T Squeezing Bi& 45 group 1 & > TED ¥
Lichs, A —BEEUBRR 4B > TR T,
K5 @ group 13 Tasaki HEiCERmE &\ 5 {HE
MBI TED 7. Squeezing 7% England ©
Plymouth TIHHIEWEEZRDTNBDIT,

e Woods Hole TIZRIEHMENDTL X 5

#>. Woods Hole @1 # DIRFE (Axon) I3, 5 A
HEb6RTHLFACOIE, TAOEFIE
BEoty &Y LEKBRRIGD, ¥7-8 AOREIHE
RTHET. X UTRENO 6 Bicid Axoplasma
IR R D TF. Axoplasma 23 E Hb < Vg
D08 L2, §10H LT biEORES L
Axon L bR ¥+, L EDO#HL AT Plymouth
O Axon rELZOTIXINTL x 5.
LEDRT, YEBFTTRRELZRDT W 5 DIk
Tasaki, Adelman, Moore &\~ 7=FTT, Moore
OFFTiE, 3EMCEBBIAL, I P THEHM
Dk 3 EEOEREY BV, OEDDWTHKARD
EHIADLERYR S TWE L. ZZOHKE
1% Sucrose gap @ Voltage clamp <. Adelman
31X b Voltage clamp % after potential % ¥
S ¥3. Dr. Tasaki (% perfusion DEIRE
2%, Oikawa, Spiropoulos, Tasaki, Teorell @
paper X DEAE D, TOHREEK 8 DD paper &
HLTWE T. B #1X Two-stable theory %
molecular @ level ©H -5 TWNWE 5 EWHIERLSE
HxHh-TEY 3. TO—20FNBHEETR
V¥ L, Macromolecular 2 # B AN TIT 5
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7= Lyotropic Series BT 5RBRTH Y %7

XT Woods Hole 22HER&E ¥4 &, 7
U. S. A, FEWATE LT Chile B T, &
DA Hik mantle DEXA Im LEIHEK
4 T Axon ORI FHE 1 mm, K\WOKins
r2mmdHhET. ZORIE, TZ2¥—RAV
N.IL H. 5 Tasaki & Cole @ group 2354 1
Bhb3 B THnd tE Y 3. SEic

RASED I ADESIL 5T B M. Luxoro %3

Fic Ca OHEMHETHREZE > THERR LTV 7.
Chile DRWEIZ1 A5 3 AiEh 1 »IVEDRK
BOY—XvTER, —~ERWDTHA AAFI
ABEVNIRED Y ET.

#

Europe A\ T Naples THE—A LM% E
FCuv% C. S. Spiropoulos A3EIC TR JE & [T A
LT Axon W UK »TED 3. FiK Axon
EEEDARFATO Plymouth TiX Hodgkin %
D& LTEBRADES LR EENFR - TUED ¥
$. E7c member (X N1 > X H H. Meves, U.
S. A. X bHAEWTWw5 W. K. Chandler, Y44
& > T25F D P.F. Baker £ 1C T. I Shaw &
ANl T G N

BE, T 2 WEEEIC I » TR T\ % Dlipermea-
bility ORETT. chixEsFoTHOEAY
2T LD TRRT B DOTIRINTL & 5.

# X

AAREBEEICHREBEEZOMBLORARESR
SEREBITDH

BE B (BAEKXRE24H)

BEBERO 5 A19H, HAERERA¥O—ZE
T, AEZEFECET A TSR Tivbh
fo. FOEE, BWBFREEND IEMAHSCHT
et L, FEXED X 5 Lk bt
28 « FENIIRCHED B DR Lisd il
bl BV BIROEEND 51z, £ ARK
TH5.

IhEERT Lo, ABEAE AR
HEELK, BAEOHEREZERSD X 5
D, BEEREYELTS, $orOWMREELY
WL, ThThOMEL BNRHET S & &
B, ZhEFEBEHCET ST T xR
KTHrbLITHS.

Hx DHRERLDENC, BEEREOER
LSHBIrLE (UIRES) SFELERIGUT
P&, —J, HIFAZOBAeR, WX OFEAN
—BEE L OMCEROZHRETRS. TAR
PEERETHIUE, BEHES L OERIIMERN
HKBETHB. ThIC - TEREHR—EE
R TH5EEbRS.

MREBELEDT—~XH v RDEEDD LED
B, BV, ok BRERHF LTO K
CEEE&IE LY. BERESTHBRALEI,
2 LOEBTHRE LTI LW T, BEANCERE
Tt boT, FEEECEEATER D HITE
IR R QA

EXAIRORIAGHE TR T [EEFERM
REAW Tl ot 7 Vi — ML, FO—D2—DD
7 —= (GrEEONE, PRE O B, R
B, BT ER oM, LEFIABIERT,
FIC B BEE, RFEHES) ©xf LTH%E
FELER L 5 THRHTHONBEUTH D) LT
BHERE LD TH DY, BHCSHRTEHL
O, L OVBEERT =P, BT,
SCEERIEREED 0 b, BIRBA M 21
FHhTWBD, BiEs X ) EHCED S DI
EOWSEMENRI VBTN ENI LT~ <,
BB LRBHERLEOPREVELE S TENE Y
5 Xo5h7—=, ¥, BTH (BEF) OLHEF
£ 1T, E0X5 R RARMS T
o E WS R T—<E4THS.

Linl, Ll R0 d orddis i, £ESER
REBLSIEOMDNERRERTERS LB
bhi. Lhl, I<ELTRsL, BRERS
b 5 LIEEWT — <~k LCREL, £0k
Hpse e RER X T Bt X 5T
H5.

Bl iE, EHFARAT, YBERE~FLR
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