FAATEEE - #29% 75 - WA424:7 B 1 REST (8 1 BRA)
g M 27T 4 5 B 6 A % 3 @ ¥ ® % B "

H A

A

JOURNAL OF THE PHYSIOLOGICAL SOCIETY OF JAPAN

29 % 1% 97

IBP & 4t
L fE R - BB HARRMEDSKFET ORE 104 [H D FERTIRE L 2
e e e e Gl B Al i o 305
& =
o R s A ) 1 B S D s D s et 315
= ¥
Kentaro Takagi and Takanori Ookawa : On the electroencephalogram during cataleptic
states in developing (] ST 00 R D BT G GO A0 R OO S OGO e K o 320
Shinji Itoh and Tsutomu Hiroshige : Presence of brown adipose tissue in monkeys «::«:oeeeeeeeee 322
S e SO S et HE it e bR - JERG - AR NG
NI D B e e S L e SRR NI L 324
¥ A N B & W
7] P b s e e R e e e e 396
5l &3 22 cid L 6D
[ 73 T b o e e i T e et e Tt e T T P 343
%8 £t
o R B R e e O SO L s e e 353
CEATH)  2F450 B AAEHES B AREO RN (55 1 H)
e ] E P o e e e o s E 354
] P T g P e i e e I e 354
D R s e e e R e e e e 354

2 & o
BEERE g oxamey o

J. Physiol. Soc. Japan




!

mull‘ll‘
¢

I,

‘ e

Ay -

il

s v + Donryu

¥ R
(EHAEN L CEREELET.
2NEE, RERIF, AESS.
Byt 3, KE, AHW % o,
LSCHwbLnET,
Donryu Rats Z{ED i L 2 BAE AN
Conventional Rats 4EFTTT, 41
LEEROBRIE2ORHE-KED
KHET2EIBHWELET,
BEERFE— (Donryu) {(Wistar)

B&XZ5 v F (%)

B A w=mmuLEEc08—3
| [ ] TEL (0488) 22—-7493




SR45[E A A EEF SR LB OERA

(B 18

TREOEHIC & D H45E A AL ESRS R AR L E T
L ff BM3ELH3H (K), 48 (K), 50 (&)

AR TRO@BY °F.

2A (k) | SHEOK | 4HOGR | 5H @
P W | —mmW | —mEw
AR FEE2 | B 2
o] mEmws | —wmw | REE | —mER
2. Bl LU
RATHRENT  fek kS
3. RWE, W BMER
1) RERASEY)
FARIA2EI0 A 31 . HAD IR 2 B2 HCE U % -
2) RERAKER

ﬂ%élzmoglﬁoﬁﬁ&$ﬂ&55%@auz$ﬁ&kﬁﬁm%ﬁ%m@
200 FLUNOBHEEIRL 2 2 L. FRAZEFEOEMIE 2Hhmb e L+

3) |RIZ>

1) HFHMABEROEECEHEHFLEOSTIL, LBIEICH 200 ZIC[RY, BHEERL
9. 472, 3, 4 HO3JATHIAAL2500MT5ZE3000 (A%, ¥8F) OB
HTT. FEIPEICRA, EH, FRERAOL, BRAALTFESY (HAfE )

) Kohokizid, AAZBALTEHFERLET. FBARKEE 2R tic®y

7.

T

ﬁ%ﬂﬁ(lﬁﬁﬁo%,&ﬁ%,mﬁ&>
4000/ (2~3 A) fH=SRFAHEDEHE1350000

A

B
C
D

25000 (
20009 (4 A)
15000 (

3~5A)

3~4 N) fA=FLEDOYE1L3500

*ELLOERNEELORET oSS TE LA TES.




4. FHICDIT

A=z—2 (KERKOME) BREY (6KERY¥) 1200 (BRROX)
Ba—2 (BOREMG. ~—N74) BIRY (SRR 1500/ (Hrffis o AUEHER

®OX)

e, B, RiG, EHEESZAR (GES s, TR BRE ), 156,
BRREFE, FEMIE, EIF, HEWER, UG ATER 2 VO0BRK B85 MK LE
(JUNBEBTEE), B & of= — 2 bEER T, FlIBRTBALELET.

FEFn424- 6 B

S

2 WETH 12k

LEERE
REAREEREFDTIERT
s 5 M BL
REAKF R 2 EHEHE
T g R
REAKF RIS 1 ARTEHE
H i 'O

x e &
EREkERE B OB K S

AEIIRI D TARETS: 2 s A 72 2 FED 41
72 DT, MBEBATLURGFEZ2E L, T TICEZ2E
BT EI2ERICEL 72, 2 ORIEERSTIES T4 H
1Tz 5 7225, & ZEFEDHFEM OSBRI A5
ICBVWTHERE TN& L DHE W Y F 245
T2, HIcHETF L WitB2 2 F>oH 2, L7~
Ao TAFED L IZ B A9EKET T3 b H IKEE
2N T, EHEEA»Z THEZ2ESICL, XK
DL I L TAREEHEE 222 RESICL T
550H Iz R UHE LB 7T —F &L, &<EHZ—%L
7z, L2 LAiif% 1220005 & v» S5 BRffi T 5. Z HEE
SR 7T T K TR K AR AE S, RS

‘maﬁn%f/wkiﬂ%z_m»ﬁe% LN HRICES

THFT Do

B5%)-554 1 - [R &1 - &RI1 -674X]-2000 + 120

4

RRBXRERB7 -2 -7 REAERE57 8F/ TEL HH(03)813—54 1 1 (%)

x kK



CHZAA:FEL (1967) 29, 305-314)

612. 65 : 572. 795
cERfELERBLT—

(IBP faA (III) BXREOROFHERETOHY
— EROMEAIER LA RARE

Characteristics of the growth pattern of Japanese-American hybrids
——Comparison with their longitudinal data of the body
growth in the Japanese and American white children——
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Fig. 1. Mean growth curves of the stature in Japanese—American hybrids and their

parental groups.
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Table 1. A Time of epiphyseal fusion of hand skeleton. (Age : Months)
Japanese American whites
Sutow Nakazawa Eto Stuart et al.
(1953) (1959) (1966) (1962)
X S.D.
Dist. phal. 16:3 14:6 15:11 13
Mid. phal. 15:6 16: 0 14
Ml Prox. phal. 16 : 6% 15:6 15:11 13
e
4 Metacarpal 16:1 15:6 16: 4 14
Dist. ulna 18:7 16:0 17:6 17: 1 8
Dist. radius 18 : 8 16:1 17:6 17: 4 10
Dist. phal. 14:5 14:0 13: 9 12
Mid. phal. 13:9 13:10 12
Femal Prox. phal. 15:0 13:6 13:10 12
A€ ) Metacarpal 14:2 13:9 14: 2 13
Dist. ulna 173 15:2 15:3 15:11 12
Dist. radius 17 : 5 15:8 16:0 16: 8 12
* Estimated values by the author from the original graph.
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HEIRORTI O, BEERETFTRT AV
BEALVRESHERETL, BFTREEA
LELRY. PREELRAETH B, HibIEE
MR BTIET 2 Y HEAL VB, LT
FIAL Y 8 AR BAFNET 5.

7 AU HAAOFEBEIZ X ENENR 8 ~140

L BRUBE OR S L ORICHRYD TRV ARE A
HBTLEWEL, Gan & (12) Xz h&FEMA
LT, Vv MNP v 7 s b bEEREE
DESEHHT Sz Lick - T Bone-densito-
metry 7z ¥ OB R LB L T 5 KIS
bRVEEREOND L L. H2HREFOR
Kb vy MY T A TIEL, Zofil,
HOIE (W) 5 X OBERSIE (M) 25135, (W-



AL « A

M) BROBBBEOES &5 W
B VNP v FE-FES n
M CHEEY 0cm ) 27 ) —
VCIRET S FH2PFEEE
FEEE, bo b bRELYT
VERT, boebEL, BE 1
B oL bEL, HRBMICR ’
ET, POBORABAL LD
MFciEwZ & EBEBD
ARVELOETERLZEREKR
15,

Garn & (13) 1%, = oKk 2

w
T

FOKIRIL L 51 T DR 8 313

CORTICAL THICKNESS .

~——— American Whi'es

O shows significant ditference agamst
American norm.
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The vagina-gastrointestinal reflex
Takashi Mori (Second Depariment of Physiology, Okayama University Medical School)

The effects of vaginal distension upon the gastrointestinal motilities were studied in dogs
anesthetized with chloralose (80 mg/kg) as well as in thoes dogs whose spinal cord was
transected between the 1st and the 2nd thoracic segments. Elimination of accompanying
abdominal contractions was secured by immobilization with gallamine (1.6 mg/kg) and artificial
respiration. The results are summarized as follows.

1) When the vagina is rapidly distended with the pressure of 30 to 110 millimeters
mercury, the motilities of stomach and intestine are always inhibited.

2) The afferent impulses elicited in the vagina pass, mainly through the pelvic and
hypogastric nerves, partially through the pudendal nerves to enter the spinal cord.

The inhibitory efferent impulses pass through the major and minor splanchnic nerves as
well as the nerves from upper lumbar sympathetic trunk, and then travel through the mesenteric
nerves to reach the stomach and intestine.

3) The vagus nerve does not participate in these reflexes.

 4) The effects described above are also obtained when the spinal cord is transected between

the 1st and 2nd thoracic segments. It may be concluded that the reflexes have their centers

in the spinal cord.
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Fig. 2. Effects of distension of the vagina upon
the gastric and jejunal motilities. Dog anesthetized
with chloralose (80 mg/kg) and immobilized with
gallamine (1.6 mg/kg). Signal markes the moment
and duration of distension, numerals written under-
neath indicating the degree of distension in mmIg.
These explanations are applied to succeeding figures.
Vaginal distension produces the inhibition of gastric
and jejunal motilities.
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Diagram showing the pathways of vagina-gastrointestinal reflexes and the arrange-
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100mmHg

Experiments for ascertaining the pathways of afferent impulses of the vagina-

gastrointestinal reflexes. The vaginal distension inhibits the gastrointestinal motilities (A). The
severance of hypogastric nerves brings about no definite change in reflex responses (B). The
subsequent severance of pelvic nerves abolishes the responses (C), but a little higher pressure
‘again produces the responses (D), which are completely abolished after the severance of

pudendal nerves (E).
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Fig. 4. Gastric and duodenal responses to ele-

ctrical stimulation of the central cut ends of unilat-
eral hypogastric (A) (20 cps, 2 msec, 6.5v), pelvic
(B) (10 cps, 2 msec, 6.5 v), and pudendal nerves (C)
(50 cps, 0.1 msec, 6.5 V).
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Fig. 5. Experiments for ascertaining the efferent
pathways of the vagina-gastrointestinal reflexes. Vaginal
distension produces inhibitory responses (A), which
are abolished after the severance of splanchnic nerves
and sympathetic chains including the 1st to 3rd lumbar
- ganglions (B). i
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Fig. 6. Effects of vaginal distension upon the motil-
ities of a normal as well as denervated intestinal
loop.
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On the electroencephalogram during cataleptic states
in developing chicks

Kentarao Takagi and Takanori Oockawa

Department of Physiology, Nagoya Universily School of Medicine,

Nagoya, Japan

It is classically well known that when some
animals are put in an abnormal position, they

fall into an immobile stateD?2). Some investigators

have called this state “animal hypnosis”, whe-

reas others have used the term “animal catal-
epsy”. Gilman et al.3) investigated hypnosis in
the chicken, but there are few EEG studies
of catalepsy in the bird except for the study
on teroterus® and on hens®.

This paper will describe the relationships of
the EEG to cataleptic state of chicks at the
developmental ages.

Forty-eight cross bred male chicks (White
Leghorn x Rhode Island Red) at 1-day to 4
months of age were used. The recording elec-
trodes were constructed from insect pins coated
with enamel except for about 0.5 mm of the
tips. The electrodes were chronically implanted
in the frontal bone. The rostral electrode was
located in the dorsal part of sagittal elevation
and the caudal ones in the caudo-dorsal part
of the cerebral hemisphere®). The EEG was
recorded with a 9 channel ink-writing EEG
apparatus. Both monopolar and bipolar leads
were employed. For the monopolar lead the
comb -or its basal position was used as the
reference point. Room temperature was main-
tained at 29 to 32°C throughout the experiment.

There was a correlation between the EEG
and behavior of developing chicks”®), as well

as adult chickens?. Namely, fast waves of 17
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to 25 and 30 to 60 cps with low voltage of
25 to 50 ¢V were observed during opening of
the eyes in the developing 1-day to 4-month-
old chicks. Very slow waves of 1.5 to 5.cps
were predominant during the drowsy or sleeping
state until the chicks were 1-week-old. With
increasing age, high amplitude and slow waves
of 6 to 12 cps, interrupted with high amplitude
and slower waves of 2 to 4 cps, appeared during

the drowsy or sleeping state. Two-month-old

birds showed adult characteristics in both beha-

vior and EEG patterns. Furthermore, during
behavioral sleep, high amplitude and slow waves
were often replaced by low voltage and fast
waves similar to those of the wakened state.
This episode readily observed in 1-day-old
chicks lasted for 2 to 11 seconds, mainly in the
3 to 4 second range.

When the birds were hand-held (Fig. 1, A)
or placed on their back tightly (Fig. 1, B) they
became motionless and assumed a sleeping state
with closed eyes for a few minute or more.
This state may correspond to “animal catalepsy”.
The EEG during the cataleptic state showed
high-amplitude slow waves (Fig. 1, C) similar
to those seen during the sleep “a” stage in
developing chicks®. The younger the birds, they
more readily induced ‘and remained for a
longer time in the cataleptic state. However,
when the chicks reached about 2 months of
age and brought into the forced position they
did not fall immediately into the cataleptic
state. They showed an alert behavior briefly,
and then entered the cataleptic state. During

;
o
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Cataleptic states and the EEG in a 32-day-old chick. A : catalepsy induced by

hand-holding. B : catalepsy induced by supine position. C : EEG patterns during cataleptic
state. The EEG was recorded two minutes after induction of catalepsy induced by supine
position. EEGs were recorded from the caudo-dorsal part of the cerebral hemisphere. Both
monopolar (1 :left hemisphere ; 2 : right hemisphere) and bipolar leads (3 :left to right

hemisphere) were employed.

the alert state, the EEG showed the arousal
pattern of very fast waves with a low amplitude
of 50 pV. Then, a burst of 6 to 12 cps waves
with a high amplitude of 200 xV appeared
transiently ; subsequently the birds exhibited a
continuous train of slow waves of 6 to 12 cps
intermingled with slower waves of 3 to 4 cps.

A certain mechanism!®1D might be involved
in this phenomenon, but at present, we do not

have enough information to define it.
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Presence of brown adipose tissue in monkeys

Shinji Ttoh and Tsutomu Hiroshige -

Department of Physiology, Hokkaido University School of Medicine, Sapporo

Brown adipose tissue is known to occur in
particularly large amounts in mammals that
hibernate, although its occurrence is by no
means limited to these species. Rasmussen, in
his extensive paper (1), tabulated the presence
or absence of various lobes of brown adipose
tissue in at least fifty-five species, including
man. No mention, however, was made on the
adipose tissue in monkeys. In view of the
possible role of this specialized adipose tissue
in the cold-induced non-shivering thermoge-
nesis (2-5), it is of some significance to ex-
amine the distribution of brown adipose tissue
in monkeyé. This report deals with such obse-
rvations.

Five monkeys were used ; three of them
belong to Macaca fuscata (Blyth), consisting of
two females, weighing 5.2 and 4.7 kg, respec-
tively, and one young male, 1.3 kg weight.
The other two were Macaca cynomol ga (Linné),
both female, 2.2 and 2.3 kg of body weight.
In monkeys, Macaca fuscata (Blyth), that were
born in the central part of Japan and reared
in Hokkaido, the northern island of Japan, tre-
mendously large amounts of brown adipose
tissue were found under macroscopic exami-
nation, its distribution in the body being charac-
teristic of this tissue ; there was a large mass
in the cervical region, especially in the perijug-
ular area around the thyroid gland. The cervical

portion was continuous with a lobe situated in

PREE « JRE 1 : AREE KPR 1 R
[Received for publication May 15, 1967)

each axillary fossa. Dorsal lobes located usually
in the interscapular region in rodents were not
observed in this species. There was slender
caudal extension of this tissue from the neck
along the aorta. It also extended into the ab-
dominal cavity where a fairly large amount
was found in the perirenal area. There was no
indication of this tissue in the inguinal region.
Histological examination on the tissues from
the cervical, axillar and perirenal regions sho-
wed typical multilocular fat cells of brown
adipose tissue, as illustrated in Fig. 1.

Monkeys, Macaca cynomolga (Linné), that
originally inhabit in the Southasian areas, were
transported from Malaya to Sapporo by air-
plane, and examined soon after arrival. They
were found entirely free of brown adipose tissue
macroscopically. This observation was affirmed
by microscopical examination of the adipose
tissue in the axillar region which showed no
trace of brown adipose tissue. Recently. Chaffee
et al. (6) studied the metaholic activity of brown
adipose tissue in the squirrel monkey (Saimiri
sciurea), although they did not mention the
pattern of distribtuion of this tissue in this
species. According to them, in an experiment
of cold exposure the squirrel monkeys that died
earlier in the cold were found to be devoid of
brown adipose tissue.

Considering the role possibly played by this
specialized adipose fissue in the cold acclima-
tion, the finding reported herein suggests the
possibility that the distribution of brown adipose
tissue in the monkey could be different depend-
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Fig. 1.
fuscata (Blyth). x 248

ing on the environmental conditions. Although
most work have been ever done in rodents,
studies on the development of brown adipose
tissue as well as its metabolic activities in the
primates may contribute to the knowledge on

the cold acclimation in these species.
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Averaging analysis of the spino-bulbo-spinal

(SBS) reflex in man
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B« TER « B S &4 spino-bulbo-spinal (SBS) reflex
LAESTBNED. T ORAEMEF 2 ICDWT
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4, IWEEEI A O E I T B —E R
Dz L ORI EH D, FEEE LEET S
H5, 30~50[EI AL G - Te.

5. FHISEAZEE computer (L TIME
LTELDLITHEHD, DOIUDHEAEELT
&, zh% computer TINETSCZ & b TE
%, #0& Tape recorder \I—RiHEXK»EET
TX LM% % 77 2 7= double tract DIEFE THNI
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The delayed reflex responses were recorded

from the anterior tibial muscles, electrical pulse stimulation being applied to the tibial
nerve percutaneously. A : in this subject, the reflex response is observed at the latency
of about 80 msec in each record in the random EMGs following slight, voluntary dorsi-
flexion of the foot joint. The reflex response is more distinct in the superimposed
record in the right column. B:in another subject, the reflex response is hardly
recognizable either in each record or in the superimposed one. However, it became
clearly observable by the use of an average response computer, 50 sweeps being

summated.

EHATRETHY, —DO0 tract ZEOEEIC
HAL, fho—o%flik pulse #EF L, Ml
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ERILWESTh - 7.
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1. Paired pulses &L {ER

HIEAE AR KW B UK 24m)
" I3 paired pulses 1 X AHAMERAMEE s
D, BEFH~OGHE S RS o055, %
DHOIERDAET ERTSTH B Tlel, Z&
IR R B OSITRIEV. £ 2T A A
JN L % 72 E-C coupling” D378 F DAL
R,

DI IE ) DB R o\ Tk 2 D DEEA,
+73>%, 1) duration of active state, 2) degree
of activation 723%% B, FHiFEX AP duration
IS5 L, #3132 E-C coupling process 1IZBHfR
T5. '

FrTEAEy PELEOFHHEARTOWTH
NI fER IEE I DKL extra-activation @D
prematurity, basal driving frequency #Z X - C
I35 23, EEEEAR O R R I,
RERSRD, MR E b, IRERE L&
KENDEHNEL WA L. —JF AP-duration
AR B bR\ T Ed D, active state D
duration DELIXLVEWVZ D, LAl extra-
stimuli 1 X b E#HED AP BRFAELRRWIRY,
D ¥ DIURCHEEERAD RIS &b, O
Ul B LETH D, L o TEBEA
AP, 7 ¢ rate of rise 7g WO\ THET LTcds,
Z b IE extra-activation FRICENNCIA T AT
EEED, Zhb o b EFELWELERERBRNT
X7\, ¥ 7 extra-stimuli 12 X% adrenergic
electro-release % %% b5 HUHEDHERIEM 2
MBS WHL L b, EEREA T T HET5
Z &b catecholamine DEA L HETE 5.

< LT degree of activation %X 5EHE
RSC (rested state contraction), NIEA (negative
inotropic effect of activation) PIEA (positive
inotropic effect of activation) A& 72% 25,
RSC %;%ﬂ:»&f NIEA oz kixd iz, PIEA
DEHCARTS. :

D X5 e b OB iy Catr fws
BRI 5 &% bhnat, Cat'-lack, caffeine s

TIREOERAM BB L, Zhic hypotonicity
DE&MER LD E4HETH. P LI sarcoplasmic
reticulum DOFESS paired pulses DFRLERIC
FRIGEELRELC0D LW D8, Fldinsk
B TH 5.

2, HINOLRBCHELETTREEDODR
(B8 2 %)
SRS CAER - THE JE (JuREE 243

BT = ABHOEG OSRIRCE LIETE

WEBEOLFIE, BEPFCHEINLIEEPRL
BEHBCLONBEHE L CTTOIRD. EHEY
Bz oW ORI RE LoD T, SENREDR Y
O EEZERAR .

DS/ MEAR R R 0.3 [E DT drive Lig
K5, BERBC X 52 20~10,000c¢/s, 0.5~
10V/em, 5BHOBERTe-7. BEAER
CHIFEOZE L WERRZ v, KL & deR
EEET AN, ST X > TE—BECIUED
Wikr s bbb, BEEOIEIEER X
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Bk - TGRWIEIZSE Z b, [EIE ¥ TRz
Ells. FLEELY—ELC L CHAEREELS
*3&, FARBICH - THEIIHRD R B
b, 60c/s FhETRALeS.

BEhEe 813 5 KOBSHEEHETL D
ww, MEAEMLORMIEETh- AL h, @
BREBBLHEIE L EBL, KBCERD
REXREELTL B ZERG 7. TORER
BCIMEORE S LISBEARSE & X E TR
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Wie B © B8R EIEE L . Noradre-
naline (10-5g/ml) {E A T CrI B IHEIR R BET L,
% f- acetylcholine (1077g/ml) {ERT CII@E AT
R I IS hick T, #EhR
Fah EH bRiehs - fe. Atropine (1078g/ml) %
BRI R B R s e .
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7, FOMHNTLEAC XY, BN (REE
EHH ML T vy 708BEARD LN, Tibb
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TS~ DRED 7T R v 7,
5 roof muscle NDZHEDMIER ETH B, f
IR OIEER X b 13RS H O WE O TALNYE LR
Tl REES bR, AEEEIHKVHP S
DERERTRE, & BICIREEO—Fe D&k
BEhbX5mh, BRELLE. HOEY
C & FERE R E 2R L, Purkinje ffifios HEH
ADEE T v v 7, DAIEHE T OWRE O AAYE
mERR BRI, ), REOERC IO, =
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“E DN Wit Tn WS E B,

I, MEosEs iR %

ODIEGEEOD HHIHCEL s RP=
200~300 mV) %532, ZO@SEEED LS
TR DAEA & F AN L CH ORI ABCES T
50T, IR L CHFEHAT RP Bk
L, ThIREOfEE &Sk 5.
D@5 e x5 KCl, epinephrine, norepineph-
rine, lithium, ouabain, DNP, NaNj 7 & D%
75 Na P X %
APES BB R BB R T o L REREL
.

“electrogenic” 7 A H =X

4, HERIAE L Y A /-ectopic pace-maker
DARE ,

Sk—H « BEEE (k2 41

It R A OEN Purkinje fiber ¢ aconitine
EFEMED A AN BRI X DaBREL, £O
R, BEEM—60mV (fibrillation level) FiT
€105+ 1.7 c/s DIETH, 5~10mV DiEhz b
«> oscillatory potential A3MFEHF5 & & BHED,
= @ oscillatory potential &35 &A1 4 v,
e, B,  (CHHE, E O RE MR
L, ZORERFELTR L. TOME

1. fifast Nat 3@, K* a2, Ca @ik
Z o oscillatory potential DRI & BIAE 1L @D,
ST T waxing-waning, abortive AP % {F 5
DeBiTeL 5.

2. fifast Na® A8, K* SEFEL - oscillatory
potential DRI HAE LD, Catt RETIE,
N RIEREESET 5 5% EDTA Ol (5mM)
Tk, R IENE R LDB. Jok tetrodo-
toxin 1% Na* 7RI & AR R AT,

3. = o oscillatory potential @ JEHHIL K* @&
MOBECBEE DMWY ERTLUSN, D1 4T
Bk EEBIRNIh o, L LIRERT T, ik
B+ % 2, AMeERCEIT5. 37~
30°C TiFhA LI <, 30C LT 200C 2T
ZEANR SR E L, M35 Qroo~20°C) ik
¥ 2CdHsH. NaNa, IAA, DNP £,
WihoEd & &b AROB b bT.

4. Depolarized current (% oscillatory potential
B B A3, anodal current (3RO
ik b &bz AP FeE R i35 .
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5. JREE3N& = L%, Z Doscillatory potential
B HAEMEBRINENT S R b &5 N E
WEREXI N ETHS.

6. “hboDz &b aconitine fEFH T O Pur-
kinje fiber DIMEIRILEERNCEA D oscillatory
potential Z/E3 5 WEEEL, ThrEIHB O

FHECHB ectopic pace-maker DARFED—D -

%7~ L, ¥/ membrane potential & dependent
¢, Nat, K¥, Ca** L L bie, DHORHIC bk
BELTWAL0EEL bhb.

5 EMRUCEOBBINIEE
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EREOHEROEE AT, AL F 2— 5~
LY, FDLEDOR~% A DFEELATEL
7z
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WD BLEFTHD L TITL . AET ik
LOBEIT5. HEEERTDERLHCDOLE

ECHA TS, ERGDER L D B T
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I HOBREL, K&, E&IT « BREBR, f
R, THE « AFRBERCHIGT B, Bainflt
DI b X v, FLEEFS (Sonnenblick 1962Y) D}
HERAFRCENLTS Z LT,

%, BIREOMKT LD, LCOBIRETIL
WARMOAR, HHE, (L3, HHERE, THxR
RIS,

BIRE—E DR, /=37 ) Vit bl

HEIRECIUERIIOSIIMA L, Hilig, £

&, {HHEE, AFREEALE.

—J5, TeFra VX o TImRAARIL
KL, HHE, AFIRD U, HHEERE, (t3
CERLWI LI,

=V bavay 2T, IEERIAR
L, HiE, (3, HEEE AHFRIA L.

Inotropic intervension Wi~ T, JLCOBIRH
CHHSEENZ LTS D%, Vmax, Po DZLiC
HYTHLDTHAHS.

Dl EDfER X b, DO WS % )5
b HOBMBENUETRAD B 25, Fc, fEHHE

BEE AT A—2—THDH I LS.
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muscle mechanics in the heart. Fed. Proc.
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EOWR LIERBRF

Fbita (I EE b AR ARG RIE IR « 8
AR 2 £3H)

Thiamine (By), CoC & Zitifk TMPDS, BuTDS,
TTFD oiEs HR), g (CT), EEEA
(AP) b B R ama L.

10™4g/ml ¢, (i) HR 1% By, CoC, TMPDS T%
{tg¢* BuTDS, TTFD T4 L. (i) By &
Wt CT R E DR 23 %65 L, BuTDS=TTFD>
TMPDS==CoC C% - #=. (iil) AP DI0%H 1
Hp> duration (APDgo) #3 BuTDS, TTFD €180
RN 2 TR IER L. ol TTFD 110
mV 2o overshoot DV p % - 7o, kiBuTDS
» APDg IEEWEH L X & B0 AL S
%, FRERTHRIG% 107%g/ml B, L&z
e, ZofEAola\ B, TMPDS LHigL
7z, (i) 1077g/ml ACh Bl APDg DB 72iE
e on T CT, HR odsid Clend, BuTDS
BB Cix APDe DIGHEAN T & A ETah >
#-. L L By, BMPDS CIImRICE< flEL
jo. AfEmR 107%g/ml ACh Kz d & bhit.
(ii) O CO, BEFAEIIC LD AP, RP 0O
2, APDgy £ffEcd BuTDS Hiidim\ B5il %,
B: i3 GEiERL, ORI anoxia
B ZHTH 7. (i) 0.5mM =/ a~— FiiE
it (IAA) -t CT, AP, APDy DR, fE4E

‘BuTDS i3 fa OBl &3 & 7t s »f. 605

BuTDS JLER; & NEHFCIE Na, K Bz
VYA SN

#362 UT, () BuTDS 0 AP i35 ACh
L bt anoxia fEf &, BuTDS BB
ACh = anoxia & X 5 F4 D K conductance
OWMEMEIL, AP Bl b EE
% bhb. (i) [UEEHT BuTDS 2% control &
R anoxia fEM3s X0 IAA MG -3
1%, BuTDS 7\ IAA 1k » CHEI RS U
SR T e Z E &R LTS, (i) CoC R
TMPDS T % b e IR BRI e ek, & s
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1. BEKEOEREH

HHEE (JLRBERAEEFEMN)

VRBEOEN (R) BERERRCERT 5
Blgux, v~ 7A@ X B R LEsR
B, BEBHRCR T A DRE Z &b, £
DAREE UTHIEERBRMRBIRL T3 &%
Ihic.

FZC 1) T2 AY VK, 2) Myofibril
(Perry %), 3) Muscle homogenate @ &iEA D
W, %7 GEDTA ¥EinL 7 Ca-free O4ET
O control &, ATP /pMEEINZ TRiGERZ L
TeRIBE DVl 5 &, R D IEHTEDO T
YRBBNDZ Lot E BB LORE
(% sample DEEPLECILHILTKREL D,

co cell-free Fk, HMOMREMEGEE Db
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ZRILS5D, Z2OMCF L o&RZHK7Y v
CXOYEMBEERIE L. & 0 & TEHNE
X, BEALERHEBMUTH Y, HEHIGHEREOH
PUISBH I 78 % .

PALoZ &b, I ORI L&A
DIRTBZLIC X B EfEiRTE S,

FOREL, TeRBFbchBH, oL AU
N DFFERE DRIEDFHHE L. Tindb
b, ko MCF T, 00 X 0 ik
BERGHELRTWH, TDA 4 VIERCRIE D S
AT, IUEERA R (BILRIRIE ?) & OEEZIEHE
Pied Tt >T0B EEH T ERMKD. ZhitK
U, TrUARIEE, BilbiEEo Ri 2344 v o
R IR W, R E R U TH B bbb
SPEMRAFHCORTERTHE L WS T it
5. COFRDEPIRETTOH T Lig 1.

fEFRECE, MRNOEE, TibbRoIRE
PERETH D, BHEKARC L 5ERERL IR
FEMTTHBEVZBIEAS.

8. FUa—4r & KB E ARG
MARA (BB RE 1 4£1E)

W4, TR RKBOETUIACERETTE LT, d-iEn
TEURERFIHTS E bR TVvh, — IR,

T, KESEEL 81.0mg/100g ® /') 2 — % Vi
BATWHZ EbbhosTb.

T, AIEEFEEO KNS EABIERIC St L
TV 2= VA B REE R & B EERL
THTz.

243, WFED VT B R A Ringerii
BT Pkt 5T, Zoflbhrer ) z—7
VENZ b DRBWREST, FEAMEER
MO L FHEOTETRBD A LHES R
TOYF OHIKIFR 2B LR, BEROYN
D TQor WXEFHTH DEFICHNTED LK
T L. U LERRIC X 5 FLEE O Feth i i EHh
KUIcERY R LIS M, 7Y 22—
FvEak (7 Fviiofb i) RIRKPTOIE
ARG OBENIUL 7Y 2~V b, TFY
L&A L7R\VATEE, ER Ringer Y TOIER
AR DT E LB EAEE LT, Th
NO#EZBE, KMEEIXEEOBEIIZY 2
— PRIV E LCTHWS 2 Bk 2 btk
%.

O, TeFAaY Vv, = ERT7) VPR
A4 vv=)vh, 7V =—47vin Ringer T
D IE KB AR 2 T B B R 38 XU
ThilkLi., TOMER, 7eFra) vIidEE
FMBER L, 17&E A EHBAY L2 fnh o1,
A7) L, TORERREL DL, WS
LMTEDCHEMER L. 1 v y=) Vi, 3
A R, IR O R R Lie. L
Bic, EEHROMBYIT T, ZoZFThd
N210% Dt xR L .

DER, 7V a2~ Ringer T ToOKE
X0 Ca DIEfMx R LA, EEMAMKDA T
Wb b K-2 B Hiinhs - fedd, HEHD
MR Tk, Ko b e,

DL EDRA D, HIRYIR 23S 2Tl
JEAE DIFRTIF & BT - 7 E R &
ha.

9. Mucin O#iMEHRE L-kBHNEE
WEBE - RV A (kg 1AM EEL
THEAKREK)

TEERIE SRR A €, mucin 2 INx 727 3 /8
W JiHs, mucin F I 78RR X b %
WA I WNZ EEBRC A TREL TR, 20D
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VBIBRES % T i do T\ CHE S & VBRI TR
Lot LT Th, BEBRBOKEE
B, TOWCDONTT 3 BB - THTS,
mucin Mz =N 7 3 7 BROBRRAER T
5. k7 3 7 BB TH B leucine VTS
2%, MHEBIIERENE T § BRI oV T IRINE R
RS, T3 BEOEEL ninhydrine i,
37 3 /BO BT TRT X 570

SO X ST 3 BOBERICK L mucind
FAEMBIRT B & ThuE, mucin DFETH DI
CHEDWTHR TR LERD . ZOFETD
L OHRINCBART B &\ 5l Cikide\. Hhlk
B oWy E ORpE EORHRIRINCBRT S L E
2o\, CCREHRET D L O AR ER R R
b, o TRTEHEREM L ERCOLTT
. BEESNEERSS, BICHE O IED T
LTH T, BOTOMEDRELRL TN
2, T ROETE 0015 L LTI IRLER & 7
%. RECBETHEMGY mucn ©7 3/ REN
% BB DN T I T2, mucin OERIVRIC
leucine % 2mM FEMNZ FoE, BmICHE T
PETFTLEMEBERESD. CHIXBHETHDT 2
A mucin FAEEBIRER - R E Bbh
5. HiEoBEWHETH B mucn AFRRINT
b, BREFTCHDRDHEEIREL, 25
w7 3/ BERELKEREL TS, FEE
MB LR E b DTHS 5. Mucin & 7 3
WL OMEMBRC ST 27 75 v 7 A G-25
. X -»C, mucin %, leucine #, mucin leucine
BABCOVT BTN T0B2, KRFAEOHL
BIRIC DOV CHRE S TH B Dy, EOFERILILEET
o\,

10, #IEBORREN MRAWHE

JISRAER - BEARE (LR 2 4mM)

3 =1 KCl ¥¥E%& oD I/ NERB ORIFE D
1p UF0HE, hi Ringer e Lot 5
LIBHT & It WREOREEMIED bbhhb D
W, #IAEOATBIC S &S TEN R T
B4 4V OBFHELY, EENETHLDTH
5 5. COBKRE Y PEIFTECOCTL, Bl
# (AA4IEE, 2T%) Ui, WRMEL LT
WD X 5Tt b,

1. k0717 s vE THDH 4Gy KCl %

& #

el NaCl o Cl A o+ vighid, @i
1.5~0.1 M OHiFHTIL, Bk EKRF D D
&1Q, 01~0.02M TIXMENIRDT 5.

2. BUNESEOF B KCl M d5 &
FOWEREE 0.3~0.03M DEIFHCARUNTEALE & W
OXF EXERBRTH S, ZORREERTS
CrIXY, BEAO SM.KCl oEEr K &
Cl £+ vBBHEOHMNE: NHEETES.

3. Ringer# & 7213, 0.15M « KCl ¥¥Erhie 7
AT IVREERTOREE, REEMIIE TR

W WBEREL TEEED N V. T oD

B Hx 0BBIC X > CE XD B B, BEHC
0B DD E 5B ENTED. ThbbOM,
TR Tn £ DM EM O RS L T, Mo
WEsE T, REEMCENDD Z LNEESH
FAEOWIERE L Bhs. LhL, EADHNE
2 Ringer I TH BB AL, Tk 2 ¥R
L 10mV oRBEMLHETHEECOVT,
WHREMIEL 1mV BER D, FEEERI
LT, COBARMINEBOKMENL, A
AOMNENETELRWEEZL THRERLED
i, :

1. MEFRHOBERAIE L CBBAEENEIC
WNETBIHFaA-LT7 I voEH

KNEE - FERR (UDOKRE 1 4£39)

Sucrose-gap #:¥ X OF mechano-electronic'trans-
ducer T, ¥y FIREEHIR (spiral strip) s
LV RIEMERR (longitudinal strip) DS
¥ X OIS E 2 RRLEE L, Thbiexd
BAHATFa—LT I VOIERB RN,

AEIRE AR oo WIREEEIIRIC S VT, ST
Froy v (NA) 25x1077 (g/ml) i@ X b BEREM
BAes LOEBBAOREL R DRI IS 2
bOPTRIOMMAHR B, ERED NA (25
1079) Tk, BB X ORI OIS b,
NA 1078 = X AE i dibenzyline 107¢ 1
X T}T(ﬁgﬂﬁ:

FREEEIRIZ A v LY v (Isop) 5x 1077 ) X
>0, BRI S 2 hvd BRI O
Tz bha. SiEED Isop (4.5%107%) Ttk
AT DA A bR,

Isop 5x 1077 i X A4 JHEK T 1% Nethalide 1075
CX->TITHEND.



£ AN

T HEIRE D R S b B B\ T,
NA 107 & X o CTHEE M O Bid o\ W A ENE AL
DFERMMS & bh b, ¥, tonus HHIINT
L, ENLEY b}}%ﬁa‘iﬂ%ﬁ%}ym) NA I X - C tonus
L, ZhaMEEET A, o NA 1078 i
X % tonus #¢ni% dibenzyline 107 TITHIh
5. .

v F BB RE Tsop 5% 1077 X b, [
BN DOEAIR IR NS BAL OB H % b
5. Fio, tonus b E T F %. &iEED Isop
(4.5 % 1075) CiIMIC tonus A3HET.

Iso;; 5x1077 X% tonus {& Fix Nethalide
1078 12 X 53T S ik

12. Noradrenaline, Adrenaline o R sk
BICH LIFTIIBHER S, LUV Eserine %
50% '

TR (B 1R

% 2 @ firp noradrenaline (NA), adrenaline (A)
DI A WE LIk DR 2170 - Te.

L EVEREARE

2. GITREEEIRR AN, eserineftd:

3. FIEBREIREY, eserinefil

1. —(IBEIBBEEME®, NA, A ORAPHHE
IR TH - e MEIE R R, A
Bl L, By BABERVTH P LEET
Hote. LHLEECHWRT S &idied 57z,
—J5 NA Rl bavisZ iz i bh
e o,

2. BIEBIEMRIEHT, eserinefybic X b AT
WL, 2 HERRWCTHEEOMINARD
i, NA #ikE 4 eserine Hrbac X hiimL <
WhHH, ABRZEH TRV, 2 HERRSSOESTS
HEnE bRt 3HEWR, NA A rigigs
AiofE EIE L .

3. WHIERBIEREE, PR 0 A PR

eserinefy ic X D I L 7od, EIBEAEMRIEAIC

T2 LRETH 7. 2 A SBEOH MM
Rohiz. NA 1% eserine $r4c X b 2083
N2 AHRBREOHIBR R bh . 3HEX
NA, A riribaiofEcEEL k.

4. ERRTHE, AR LARFRED
i, BEEHSEEREE IR TS S EDMED S
iz,

& @ 331

LD, TR, MR A
MR HRE S LB O, BIEEELAND 2 = —
SBREMI, ¥ 7 SE R A AR A
KTBHOLEZDRD.

R NA 2AHA X BIBRUE LS DA W S
R~ DSEIEEED SAWE D & &b
5.

13. ERBEHEMmzoRGHE

RET B HhEER (GLKH 2 4 - AEARKRE
1 4:3)

BB i 53 5 4Pl 7 secretagogue (Xace-
tylcholine (ACh) ©, U2»d Zh ORISR T
783> nicotine HEIEHIC X B & L1, AMIDOFEE
ThBH. UL, 20 ACh Of/NERhkEc >
WTERRE S e,

FZT, REE S A INEEET ML 38°C o
Tyrode W X BREMSHET THANCHI. T
b, HHEREORYRED LI FRRCY) b
& ez catecholamines 43K EDZE{L &R
BELT, ZoPREHEL .

By optssy, HHERCHREL T g/cm® TEb
i, = EIBCiE, ACh108~6x1078 D7
DT, SWEEOHMBRORBN, ZOHD
DT, SUENE © B © BETLTL D
ACh BEOBREC X bF, KxThs. Yl
AChD PN W v T 5 DIX107~
1078 Kigo T b ThHh, F i, TOEKNETT
X, ACh %K#ET5ELRKEMETT52, EiF
1078 @ order ®» ACh 2MR/NERIRE L Bbh
5. vy FEIEC, o ACh OR/INERNEE
i hE L, 5x1077 B L Bbhis.

ACh 1075 &&fL T, d-tubocurarine } hexa-
methonium & ZEAkh’, FiFIL 107 CRLR
iz 7o h &b, HETE 107° ThELE
PIHIPC & s - 72, 2, d-dinitrophenol (3 T
K RF 5 K © vasopressin 7wz 5 & D
SRENDH B A, BIBC BT, il Dsecretagogue
[@fc Ca dependent secretagogue & LCERHL
7z

14, BERILEYSBEZICONT
IWTF—38 (Rl a1 0:0m)
4 2 OFEAARIE, TE? = =~ VEFA
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L, BEBIROAEER, Zo# RO 17-keto-
steroids #HIE L7=.

BEM=FF be 'y (HCG) 20 i u./kg &R
P55 LR L b 17-ketosteroids 43Ik

WA RS, & ORI 5605 LI TE

DFECE LR Lie. LavL HCGaz X
> TR S lokshE 17-ketosteroids o> 3 Y3
PRECE UcE, BIBREA e vESHKIE

% methylendianiline ® 25~100 mg/kg % &R -

why Bk, BHE 17-ketosteroids D7 IUHIZH
R ke, M40 methylendianiline 544
BALENIE S B o 1 te 2%, RIGEELEACH

fo. CORRITFRCHRT D7 v F e/ EHH

DEEFC LB DEELDRS.

15 FEEERTRICH T DHEAEG LUHER

FERLEYOR

EEBGE N 2 -BENEA BEREAEL
HH)

BIEE]S L v 2 YIS OV THBRIE B O 31

B2 b Warburg Bk % VW THE LT A,
- EBAPRENT Ak © FEEMMR, Fic platten-
epithel carcinoma & FDRBHIE LCIEHEETF
B AV, FA U3 RxEiER & LT endoxan,
thio-TEPA, 8-azaguanine, mitomycin C, COPP,
A% vH & LT serotropin, HCG, testarmon %
FhZThEReft L.

EFRETBCAT 8RS L O TFEERBC
>\ »C endoxan, thio-TEPA, mitomycin C D%)
BUTETEIERE Ui,

FEIBERIC O\ T 8-azaguanine |1XERFENYE
TR BELCHHT 5 ERERL, 175 mg/dl ©
22% DR, HY) o, BHBELR
il Ofm 2% bhic. COPP %Xt HCG
RN E, (7)) oZft, EHEEE, Bt
BB ELTEA L ER % Rdith - 1. Sero-
tropin X 500 u/dl CHRBIC LA TENCERFE
BoEMAA LR, (H') 0Ftb, HEEEER,
FUAFEA T DR S 2T h % M AR In D fEE
A& bis, Testarmon (L 25 mg/dl ¢#50% D
BREBROIET AR bR, ZOBE (HY) 0
b, ABREEEINBL D REVZ L BFERR
w3t LTI R T o Tk Rbh e E L bh
5. .

&

P E4# Tl i U7-3 A mitomycin C, 8-
azaguanin, testarmon M FEIEABOBEENE %
T2 &1, Zh bR EFRROBENEC
Bob EBE G2 Iehh ool L EBLAEB LA
DHOHRMRHE S OTIL L Vv 2 bR
5. .

16. MR YMOER (& X #§)

FIHERE (BRBEKRE L)

BB DIERC D\ T, STED PSRRI
@l ot aRLTnb. 5 LTHEBRD
Mol B IRy OR, Biiason
A Wasting &5 ¥ 7213 Runt J5 & /R 525t
TR EI R,

fliF, Bolg X DYRMEERYE © FE b Bob
h, FLTRELRREOBGRLED DN, ol
W T ERABEISHEIERER 2R Lic k ofg
bH5.

ZCTHEER XOREEY DD R~y ARV
T, UEOFCHMR L2, SOEBRYTL-
fo.

1. AR~y AHEETH (1/4) 2ERCBE

(£ 554530H)

2. [~ w AR (1/2) 285K T i B

(HE1£H30H)

3. FHyiRhH Y E TS (£#308-0.1ml,

A% 5 ~10 H-0.02~0.05ml)

4. XEIREE (400, 350 B—, 455

(1, 2, 3., &E0E, %L5308)

MR 1, 2, 3, LAIFHER LLER — &
EREE (B, BE, KTRES), cERS, T
B, H% %50 5EEBED Wasting FEEER %
RL, FEERIHR L DELE DL . ERX
TRES LicB s, WEDHOIEE A LI (80
%L L) LB Tiie L TEr Lich - fe.

F iR R SE & 0 AN TRERED
fEE —Runt JF— 2R TEIEL, ILCAEYR
Lig TH70% L EDIET-3,, Runt FHEFERE
Hbb L.

11. BRFCRHN D BIEREDHBFOR
Rz BRI & T2 PRMRESER

BE B (AR REDAER)

ARk BB BRI RIGRIERTE 35 & 38 DIt



5

FEBLLUTERB S, v vBERIEEECHe ) —
D e fe ¥ B OCLE7s < ESTRBERR ISRy 1 1%
% RO BT L O RS E L s T L
W & 25 8o d, SHMIS A CRGE L, &
CERTTE L TRD LB B RIEOHEEEL D
B LT BFEGET 50, C OMIHBORE TlRg
BRIERE L B RCT S LR 5 FRES el
LINCENTES. 1B RROBFRAY Y
& LTy F ohimx & OEHiHEE LT
5D, AENIEE UTHAMRFROBR TS
EDONT DR Lz, B, BEKTHORED
Wb B b RATEH I X O ¢ K EI RS R i &
WROMENSRS L, v Bl YL ET
% Bt b A RREKE X o B R — @
D UT BRI, FRED—EHET %
RDBEC X —HLTW5. BRI DOHERY
BT LT 45 & & ML AT 3\ T,
¢ REIZBE O RBEL b ERRHOZTh LD B
BRI BB 0%, LR VT, bIX
LR OB AUED FFEFE L, ThyER
WOIMMHIICE S & BOREOERT 2R D,
F 2T OO OTGEI MR % BT
SEE A o CHRBWBCH RO G 2 v R F v PR
HLTRA. BIb, bRABEHLOR ¢ KEIZE
W RWT, 13c¢/s LEDERERH D2 vFRx v b
COWTIERAREIIZII I Tl ED, F
W 2~4c/s WOUIT 4~8c/s DaVAEFZV b
13 v B DR & I AN EME LR
L wED, ZORMEBIehb v v EERHT

BB RIEOHREHE - LTS HRHIRE

5.

18, X JARIREBIAFIREMICH T BHEK
FREORE

AH B kBBX (RFASE24H)

Flaxedil EB){t+ = OABRADOBEEC L 5K
W45 1 k3 X OVEE 2 R BEPI LA R B B JIF
SRR,

Latefal gyrus } suprasylvian gyrus X ) BfliE
ML, Befant 2 Bic 1@, 7 b e idEo
EEEDOBRBLIAERCS 2.

AR TR EBLZFIAL, B
%, BECIRHERC 5~6mA DERY 3~6
BB L.

e A 333

ARSI R h 5 el (106194 3
@) it lateral gyrus OFEFEAL, BMERHE
TRERBILITR Bhinh o7z, Thiexd LT,
BEORI D h, SHERE R HEHEI R THT
v, PRSI X - TIRESIRY LicasE
2B LB b 5 fn. & 2B, B 100
msec LB OBBMEEED L DD Ik b <, 400
msec IHEHRESOA IR B, T
SRR O TH R 150~200msec D D 5\ kD
Bhd gk Lz, #t- UEEROBEC X 5T,
RN T B & Wbh b KINRFAOFHREN
DI FNRGH, BWEHREANTHTHRICE D
SEEL T . SRR (RIKFEERE)-KINER
W, SRR B R — RN E S O oW
CTHEEBHTHOL I THB.

18, ROFEEHE, FHEMEHRE, KNREZOM
ORAFTEFHREICONT

B YR - HEE— (REFASE 2 4£1)

ke, Flaxedil Bt 1 (12() ©7 b
e v IRIERCE—PERI AR 5 2, KRINHE,
SEBE, AEGERzOMmD, 30, 903k X00180
B O MEFIETFHIRIGE 7 — & UHEHE T
{ATAC-401) TR, T HIBHDOKNLFERTH
TG & 2 Mk & OBIfRE R~

1. EBMH, Ak, EHEFEORGER
SERIGEEED L D X b EEIIRE L, Riux
INEVH, 2 VDS S DORER IR, Th
BILEE)E, AEMEESOED M, HEEH
WREEABS TS5 & RRT. Ik ERTEEED
b OREHEFRFHRIGIE bhicd 5.

2. KBGHLIEBINE R THRUG & 1R & ©
BaR. KIMEEREH R FERIG T, 38k
# 42msec DEMED.SH N)) D S\ T [FHk
(Py), Bt (N2), Bt (Pa) LE&M: (Ns #72id Ny)
DEI S AR 150~200 msec ¥ T Bl
R, FhEET 500 msec SICITPEMEIRHE 2 48
PEDODANEMZ 2[E (p1 ni, p2 n2) Rbhi.
CH BDOFERSCHE A DEEHAR bhies, &
D 3FEHFETE.

I3 CORGDEB MLOFEOS DXV E
e, XBbh, Lid JHEKRT 148 msec
D N3 HFZERTYDODAWEN (p1 ny) A3
N N; bEELCHbhAH. IFE: 520 N;



- 334 : HoH N 2%

NS, BEbhiswd o, IO 3 #R5 0
JEERHIR LR, e LI #o N; L hEw
g 195 msec. D Ny Hiid, OAWEAMILRE
BN, HRIEEN I B, ERL
T 6~T/sec BIEOH, HEEHFHTIL 12~14/sec
DRI Shte, TRECEEE, Bt
ﬁMt@&ﬁ&Bﬂ,HlﬁﬁuéBK@ﬁkb
Fe. BE - TRAIEEN O BIT I BB PG
HIL{Bbhi.

20, WOfY & EDENEE & DBF

WE - REEAE - BAEHX (BRkEl
HE 1) ’

BRE&EDOE, ETHRFCHEERCYEOES DR
 BNISER RS b O L Sh, WA, Tryde &0
CHRECIBEES 10 ObDOLEFIHELER
BEINTB. £ LT, oA IiET%
SHBAET, MEoERMECRREY RS TS, L
LR D, BAFRCI R TR R
ATHERR D, YA LETHECTEWCERD -
TWAETHY, BEETCHHHRENOES
BEEDVFILE W A ENTFHHE, & OO
CXVEEHOBNEEEE TH A EL LR
5. TCTHOBIZOEEL, BREBREORE
L DBIRE B RSB CEE LT R,
EREY. BT ROREEEE LTAY, #

We L TRE B EROBMBARMEE L H v,

WEEIFTL, ZOBEXEBR S v AKk—=
PHACTREL, ZOHBOBRELERETE
BLARRE DR A CIEB R AL O FE R OB X b
FELfe. (FHEF804, FEREBIEHALDO
ZEDT 214 DN CEEERAEN TS LR
DEYTH 7.

1. WOBE R X5 REZABCEEOS TS
B 2~4 2 DBENEOEENS T

2. B/NOINEMEL 28 OBREEAIE S L.

3. 10¢ LI o & TIIER BN A U,

4. ZABROIICLEEGOEERRT S O
o olehy, FEMRES UCHEANE & B
N5 FEBROICIECBOIEGEZ R T D R
e ote, o THERCBTAL0LEL bh
5.

5. —2DWHF Xt L T B Sy .
Ry TOEBEMOFERELRD &, ekl

& #

FUE &R & T NESOFF AR 70 o o,
LLED s I B DA OIES DI =
RSB R AR OB S HENKTH 5.

21. 4 b by REROHHREE

ZERTF - ZERHEKE Lk - E - £Y)

BRoBEROMBEMTH AR, 8HDH
M S - T\ B, 0 8 HoBMEE, F
CHA CERE R oDy, BT A MK CHEER
Bt 5 TnB 00, RILEESEERACHD D
Dy, BT MR REE AL TH B DY, A
RS EELMETHD.

COMERBRT DD, 1 b vARH
W, VY X BEERE®C, BlilkoEy, BT
BEMERC X - TR BlgE L.

RO 8 Mo FMAmL, F.Olh D ¥ b HITK
FiRwgExy, £ ofh Loy,
thabdom & I 5 HEE LTS,

Rhabdom %, B¥WIER L % EBERBHT
»%.

BEOKR, 8 oYM rhabdom DfED
F X T, RDADDBM Tz & 4 SRR
Fi-.

1. B BT DA thabdom %% HAGEIEDR
hific :

2. BB rhabdom %{F% 4 {HOEMAL

3. FET rhabdom %{E% 2 {HO Lk .

4, 44 rhabdom % &ic\FUE D Ml

£ a4 7OML, BECENHBDOT, BD
CHEERI A EN DDA I EEL DRD.

22. BRBEIRS + 7 2OMIBEE

BokiEt - EFEAFKRES (Juk - H - 4:4)
BB DBHR U AR e — BB D M S B
T5 (i ~= ORI S @E). ZhEcH—E
BAOHMENTI L CRCEEA oL T5ELH
L, BEMRT Myy U e BRERE L DL D
5. EEZ A ST BHNC, FOMENE
WARBETRL, *vF=2-3= (Boeticherisca
peregrina) DR D v > 7 AIMEBHECHE L
R, A—ERADRMIERD Y7 7 A L
wEY B LD TlRET 5.

= DEMBIRPICHETRCEEE T3 8 (HOBM
fan 5, 2 EEEHTHART, FCRMLI



S

& rhabdomere 2 X LT\ 52 b D L,
rhabdomere %4 < 7o 7o\ RO S DTH
5. D O 6 R U BE R 0 ER R M
BTHs.

—77, Th BORMRD N R AR B
BH%, 280 R s RN Kk 5 1 RLARREE)
HFRBY LTHE 2 MMEEHANC T THO TN 5.

IEH e 6 B O3 MO FHER R IR D R
LT T, BHEERORMAAN & A D Hk,
R THE—GAMEEPST—H (64K) LT
HREMESMEoiE 2 A% I v @A %20
50 DIFE - THMREREHTY + 7 A &
S TWA., ZZRRbhDEY &+ 7 ARTERD
synaptic ribbon #fff& LT\ 5.

B Eom<, H—ERNOEMED 55 2 fik
B2 WA, R 6 BXE 1 HaREN
CoF T ARESZEMNG, ThbD 2BEOHRM
faika S Big > e B ATV L3 0L EL D
ha.

23. Bk 5250 spike initiation
HEE-R EE (uk 249
BEREOBTEI—BE, MEREOI 5/,
375 cavity LRI DILWKRE Te cavity &

LHETE D, ZoRFF VEDEBETRYI bR
T%. Z DRGENZARHIED Fi TRt - fe v
7 F I ERC R A EB Y LTY
LR D EMNBEAMFMNCIEAE R .

FPREL cavity T, EEIEMOERILE
Wids DI DT EHERTWD. L 2 SClhk
gy LSS, EHEMOKREIRED,
AL, ZOFI/NE e cavity D FEW
TS F 7 Vv EOBIERNCHIEICH L HMN
bk,

KRN cavity CRINGIGEXITRS &, T
L AL W IT AV NS IS B B AL A R e, &
hEOHL LREMERELCBEINCHEREI R
TWa ETHuE, EmrEas LERD» X DL
BOREER im X,

X _X
im=Ce 2 +C, 2
E7c%h. 21X space conotant “TH5b., “hi 7/ T
TERED L, EHEMEBIE oL EAED2
THARELS.

7N

& 335
L FE T OPE TG I RN AVE R T O I T T
FEBIT B HAMED BT B A, LLEOHEE, B
IUEET X 5T, FOMHEINL - & hIFHK
5.

24, ERRIBRCATS PH OLE

BAEH - FHELE (Juk - - W)

v I = g A= DREZRBICKT % pH O%hE
R b UL receptor site ik pH (KD
ionizing group MYEFEL, ZhA\BEDZARCKT
THEAN L ZEBRORRNRICHEOWE #HC R L
TWAHHEM AT, 4k Dixon DJjiExRM
WCZ DHERTEND B b IGCHESEA S O IUGHRE
COWT R bk Lic., SENTEREEMORER
w3, pH —EOIEfE# RN L L ORERD
18458~ Beidler @ taste equation % A\ Tl A

RIGMED 1/2 Ok 5% BB Km ERRK

JofE Rm 2 E L. ke —log Km (pKm) %
X8 log Rm % control % #8c LCHERHER
BELEFDHEEYPHEH LT vy PLE. Th
OB EFA b pKm 0B L% %% L ROERT
s,

pH 10.40 75 —1unit OHFFC pH 10.80 %
TE{b+% & @ pH a5 THRLE DRESFE T
+2unit AN pH 11.10 F-CT¥XT5. pH-
11.10 ff3F¢ Km offiiL control ®#y°1/2 DOff
% Lo O pH THERNE receptor site & JEFIC
A LR STV AHERERLTWA.

¥4 pH 11.10 M CHEZEDRERET —2
unit DAFITHMEAT B (1 unit DLELOZEL
i net charge 1fEOELICHIELTV5).

= D#E T pKm O T % ionizing group
1A & HIERAEFETS. log Rm i pKm &
Ml Ut bR . Bl pH 1070 A 5
—1 unit OAFT pH 1090 i ¥ TR LZD
HARBORECS 5. 06M 7 F vk
% 2gsso pH Bk pH 10 2 Hidinigs b pH
1cseciflahs. 04M BECHE1: pH

11.2 fEE A BIIRAME  pH 11 JHE CRIGR

IMER R LUBHOBARTS . JERE LR - Iofk
FaaT. B oW TEB LRSS O ionizing
group & ZEBHE A OO0 B To bR BEEET
DT pKm 38 X OF log Rm % FR~EREDHER &
HBT LS - & 0%« DRERHHC S &
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Bhbhs.

25, HOBEWEAL /LR

FE g KAEPF-BE AR -BREE B
BE=R (JuliggkEsE)

R 0BT DB L iR & R ER T Al
Bre LT, R, EOMEOMERHEL S AT
5. _

Z O OEBME O OE impulse 1 oWTiL e
TG Licds, ZOHDED DA & L sk
5.

KBRIHE LT, & ORERMER Lic. bbb

U curare ZFHEPNCIES L, §i%seeibiE
IRTHW.

AERYR LC, Mo SRy BEE URE
A T LT, BEHFECHEE, Rl
RO DEME X b ORBILHE, LHINT
i, ARG A0 LIRS bhic\, kic—
Il OEMRR LT3 % &, TR Dz
PR & OAHA D 0% O impulse W A4 35
X owins. BBRMICH TEELIED impulse
BER X DA B,
FRACEIHT S & 2 it, FEMRORLME
O impulse iIZ R 3 < T, FEHODEHMED
impulse DOHMEET%.

2. EEATLERBLOMLCDNT

NERM— % BF - BHZB (BREBEKRE?2
)

H =, = TEREBREE, RO T
LEWA LB EL DRP p3 5. o+ 7 ABH4
%% bt DRP AR EE L B3k o
EEbILD, BELOBEHRYHTHIEEOPE
BRERL BT\,

FBHELIRR T = L O EER A A T
DX & DRP » DBk, FHIRTCHE ¥ 713430
YT O 2 BICE JIETHE, HREIEERE
HEER O ERRNT, RO KRR -
TRELL ZDHE & DRP R4 w54 52K &
DBRE L OV 7 7 AT OB BBEE~ D Z 3%
BEMCLLS k&2 ART.

[ & 7o R T O BIRTh, HiRD k-
R 3 5 DRP (HIAcHE, B2 #EMA
DY X > THFELLNEL %, WBR

Hi3k4% DRP T3 % DR RISE, HBedD
SBT3 5% &+ h il MR LSS
2, EEMCEHE LE, MRSk s
DRP oy X 5 EW P b3l L. =
NHDZ LIS v 7 AT O FBL mw il
THABETE A=A anib5b o L BRTS
pDLBbhS.

RVCATRHE B35 DRP 3 Hsed gk
IO HET B, BAEM K X B BT
B REE o BRiE © iR bk T 5
DRP 2fifhOEMIC X - T H I35 a3 ki
L\, ZOREEFRENRERLL, BBLFE
BEDR T DREREA L CE DB DO > F 7 AFED
BT 5 & L &ERT5. JFEHCHRED R
WETRG M 335 DRP 1 h oM X -
T T B BN,

BTRGARRF IR W AR & B4, BRI
M- b O BLest, A RD 5 & #IRN
DRP 3RRED BN TR ET S, FiR
# DRP 13 2 i U TR E L. 2D
ZEREFNRDDORBE IO TOMEDERRTD
DEBbhs.

IR0 LB occlusion DZE LD = LD
DRP iz & #HEARHE OBSARICIG C ot o /b ad
By, ERBIEHEEOBEDELLL > Th
R LS5 Z L aMEE 5.

21, EHEERIBICKDIRIRELOER

BIEF # (BRBEAE 243

BN Mg IR FHEEAR CTE 7o AR X
D AR U s DRI B R FRR T &, BT
DIERBR L D b BOKBIRBMOTNAREL IS
Vo 5 facilitation 23 & B, & @ facilitation
DAL 200 msec LIHOE WL DTHB,

F o SR E AR CHRARE L DB B T B
CEERTTRISAMBRTWBEHETHS. T
X 57c tetanic potentiation ¥ FEg® short term
facilitation OJNEE LTHHMAI N L 528, —#
X5 L MEEROBIEIRETHD L P
ht\nsb.

BT Mg LB U fe AP A % i T
K BDOEEWEDOKRED A = X a% LHRT
W5 S HICHIBHRET X » THRIRBRMLDORE I
ED LB TDORAM Ve, T ORIRERMD



Wi

PERIZ10 1 2 AL OESEE BT A S
TS D, Aol IS & FEBTE (7 D mean quantal
content (m) DR E DMK D & 5 IniEF-IY
Bnd s
log m=Kf+log mg
o R
mp:{=0 DOHD m
K Offins 013~015 &5 #Bindii b %7 -

. TOX S IBRTIR L 1 2 A DRIRSEELE
(L CmOERA0% BT H & Ich. By
1 7 VT DRSSPI TR BB OMET X D
TR R DB BITE 2 DL, WKk
7EENT X A short term facilitation H3H IV
BV FHUNEE D B, 4B RIES b B EE
FERIB X B FHTEALIEIR D R e ok @ 7ol
i Bigwe.

28. BEHE (a0Y E7KFE)
REBIER (fBAKE 2 4:1H)

29, BERE (T—ILKH)
FE B (REARKREEPIALR

30. BEHE (Ko yN—IKE)
HREES (FEAKRE 1 4

3. BERE (A LI VKRF)
AREFE (RAKRBHEET)

32, Sy FRUMHEE S ABDOBHOKEX
RAREAE (BRI PR

{RE 300 g AiED 7 » FOREMFIE IO S
AffikA Y S AR TREE L, 10%+50=Y
VIEER, V=wd oG XD R RIYTRRA
DFEFTICEACHEY L, ZOEMETEER DT
EER XIOCHEREZHE L. BRIEZEO—E
DN EEED , BEEE AR LT b v A LT
BRBROKTE L I-.
RUEMFHCOWTR S &, BEREOCCHIERZL
CHEMDE A M 7T A%RIED, Fx 352,
EEHERZE 6.4 ¢ 3 JOVEY 7.8 x 107 mm2, fEEE(R
3 19x1074mm? OfEREL. L Zhie 5 A5
EEWTE, ERIEEEHOLA LSS Ak

337

TV 30.3 o, PRUE(RZE 8.6 1 Th o 7ehs, Wil
X 2 £ ik L, Py 7.3x107*mm?,
BHE % 3.6 % 10 mm? TH -7, Tinbb kil
M —iek & & DRHEr > T 22, v 7
AR T, ZD XSRS HORE SO
O34 W B AW BT i L TR A N ETH
TEHEDOWLERAM Y THD L 2 1.

33. Sy MRIEMHEES XHOBLEBLVE

BES
KAHE— - DWIETF (BRAKRE 2 41)

Iy MRIEMY (B57) L e T A5 R O
kR L OEB A AAELLR L., RIMTHO
B OSAMIK 80mV &, 7 AFDEh
49 T0mV CREBEEYRL, WCR\ Tl
& (7 DR E A7, max. rate of rise, max. rate
of fall DR E JULFLBEMOKE S LITFER
R H 5.

1% inulin ¥R¥E % FIV TR A © MAas HgE
WiE LEckEd:, SiofEcrrbb T, HOES
(mg) D& inulin space (%) DO & ORI
BAGRN S B & & BT, KESIETRD
efidtz b Na, K f # v & MERES LT
122 inulin space X b sR»IHIEAHIEL B
SRHE PP P A BT LS, A pR X D EL RO
Eigfhiy (A0f1) o Na, K #E3Z £ h 18
mmole/kg H,0O, 158 mmole/kg H,O ¢, & J £fjj:
(120 oFihui, 24mmole/kg HyO, 130mmole/
kg H.0 THH, kI AGHOFARBMIT & DK
K /& Na Ths &\ 5 5ERE 8. Basic saline
solution 12 2 ~ 3MENTE Lz om0 Na, K
A Vg, 3 EF%E (13 mmole/kg H0)
o, Na 44 vasimL, K4 + v 23| L
.

WO KA A v PR ORH & Z DR O B
DI, O Na o o+ v 5O & ¥ iRE AL
DRE X L OBRL, KIEDHEBEEZR L. HE
DHE D, v I AH R LREBHT (BH)
DOEZMEEOFE L, FHO Na, K14 vk
FEOERD LT OTRRCA LRI RS,

MR DB RN T, T OROFVESRHEI Y
WS Ufefs®, Rm i3 1065~2300Qcm?, Cm 1%
1.3~4.0 #F/em? OfExE. 3D Rm,
Cm fHIE <, EOFRCHENT Rm, Cm &3
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P& UL, #REEAMET Rm, Cm o
ECZEMND B0 E 5 OFEETITE LT ious,

3. HIREAREAOHEBEOBEEIC L BHEIER
1AV EFEOZE (1)

FFHEE— (AR 2 4H)

H = ARET R L, MREmSS L B
X bR, 200 mM Na-Ringer N CHRIZ,
F /o trypsin AL X D {LFIC LR Lid TRy
DHERA 4 v BOE(LE, B Catt OBEL o
BIHIC U T X 5 LA, ERIRK DM D
TH5.

1. Caly DPEELEXDE, ffak b Ca®
efflux 13, BMEKIETS. Cah OIEAIX, K
VDEJ%?@EF', [F41 #+ v & D exchange X i,
B 5 v L O interchange X LTHE L.

2. Ringerf§NT? 130% BT, 24EHEET

b, [Nali 2MEDBEINT A DR THS. Trypsin
Ringerp§c o 140% RO 1 4 v B, F0Odh
THEHBOWLAL. OREDHER, L\
HSmE O b ot X, ,

3. Trypsin OfEfAT, Na)i o, Ki o
WAERT, RO diffusion fE
EINBTHS. OB 1+ v EHEELL
i, FRFCBiSHE, Na influx ORIKRES A%,
CMED Ca™ ofigh OB BIE R R DI <,
Ca-dependent D;BFCILI\ X 5 THB.

4. —Be, BiSEE R T Sk Tk Cat®
efflux DBEKRNRAH LI B A, trypsinfLEMAT I,
W HE DT LR\,

5. 200 mM Na-Ringer HD 5, 15~20mV
DOFiyEBERL, Ca® efflux D—BHE KA T

T, F0EE Ca free Ringer FHOF & FLIL -

T5b. EEHL, 1A VEFEROMTIIEL
BB,

35. h/UTEHIHO Na', Kt L CI
EFEICHTIRFRBEONE FE24)

SRR (JLREE 1 4:38)

b/ < EO AR T % L IEH Ringer
WL RPTRESE44 Ringer 1T 2 BRI Lz
%, %h’c“hﬁﬁﬁowﬂifﬂcovt Na* & K*
DR RIIREET, Ee Clo DI
EWMEHRC X > TEL, EEGOR{A 4 viE

&

(mM/kg wet muscle ¥ X0t mM/kg fiber water)
BN L, ZOBRITKDOE DY THS.
(Na™) [K*] (CI7)
P S e N
Km Lm Km Lm Km Lm

0.1 % Cocain
0.2 % Procain
0.05% Xylocain
0.05% Citanest
0.02% Tetocain .
0.01% Dibucain
0.0695 Carbocain
0.01%5 LAC-43
Km (388, Lo XpRBSE AR5 mT.

U EofE R RFTREEZE O IF B #8975
e, %O REIERFETHE S hIonTidl
FETIR DS, S5 & B 3 MARpiR e LT <
FETHS.

VVVVNVVV
KNNNNNNA
VANNNANANANN

NN
W

36, TLEy MNEETFAHOMRERE

El B-E BRP-MEE® Uk 14H)

N v D B Fs X OB 3 X T MR
FOFEILARA R LOEFEAEROVThICE
WTHERTEL. bhbhiler®y HNG
BEAEEEST R VB MRERIC oW IS L
7.

i, # - ofEERA B miniature depolariza-
tion 7% atrandom 13tk L, BHC HSEREOHI
CHEREINT %, COFEME Ba*" (1mM) ©
P49 prostigmine (5 x 10~g/ml) THKIEET 5
D¢, miniature exciatory junction potential &
Ezbhb.

i, Atropine TILEM T I-EANEML, &
R BEO T FMET 5. Prostigmine X5
Rixie s VECIETEN © THI B X O slow
potential DFFFHIER T 5. FHEAR Tiitetrodo-
toxin VLB (738 X OF spike IR AR I o\ A3,
ORI U e A T X B2 AL, slow
potential PG5, Batt 1A TS
L slow potential DK R X OTER L b7z 1.
o Ba*t D%)FiY atropine 3 L U' tetrodotoxin
X - TiHiEETS.

i, BEEC X > CHRE LCEOEFTIRIC S X
1F 335y DB B % 25 U7z, Short pulse stimula-
tion 1. k. - C spike &#FET 5. Fhnb slow
depolarization, delayed hyperpolarization, i



b}

post inhibitory rebound & > ¥ X FE4T 5.
Delayed hyperpolarization % inhibitory junction
potential L IFEER TV 53 DEFATHDTHS.
Slow depolarization ¢ post inhibitory rebound .
atropine T[4l X }1, prostigmine 33 L O'Ba*t ¢
k3% . Tetrodotoxin i1 spike Zfp\ o3 XT
DEZHEZZMHTS.

< bR LiHEk (20 c/sec) wfftEM 25 L 1
fBD spike DIE BB ESET B2, Z OFbH
NI~ SPFHELIObRACHTBL, DWiC
VX spike ®FEAT B, RSEOGRFCRIHR 5
k3% &, post inhibitory rebound 38— D
B L D bk < kT 5. Atropine (X post inhibi-
tory rebound #IHIL, tetrodotoxin 1XE BT
hyperpolarization % i3 5.

iv) #fa 4°C i 100 Mefdifrs Licd & 35°CT
SELHE ARSI &, HildE4s%s tetrodo-
toxin OFFEET T < DR LI LcHa & MR
< DIRUKEDORFEE L.

3. EAE o MEBHRICHT SRAIBBEEOR
shigds LU RRREIERBRIEICDOINT

ATERTF - #EBE (JLKE 24

S OIS & & BIR DR oW T
1%, ®< X b holding theory R tetanus hypothesis
RERDHBH, MR DTG DRI DT
I HhTIRIe . £ 2T AR TRES BRI
B X v =y MEBRRE RES BREM L
BRI B35 zero-tension & F TH| % E\ viilifz
(excess relaxation) t, FDHDETIDEIE (reco-
very of tone) X\ »5IH%a L CFEHORE
DAEE B L.

EARTAARE 2om, 1f1 2mm B XOE X lmm
DENE Y MEBRET, B 37°C O Krebs [§;
WhT97% O, L 3% CO, DRAFA%MBUR
BufTibhic. BiES L ORROBEILIER
NaCl Krebs T3 45, KCl-Krebs
T C X D EHICHE L, BOBSHAR LM
LThBA LR bMhEIeote. RILZY £
— A TERB YT S Teb &) 13&
LA, zero-tension ¥ TIERT, FhE
ROEES B Uik o7, ThEFRERERE
BEHCEVWCIEE I hic 2, ZoHaRE
10 mM caffeine contracture T C@EEds X OVE

N

o,

e

" ] 339
o s—E e bt 0 X 5 bz
EEREE OB SR BT CHIBL, ) ee—
AR THB Licnda b Ca 1 A v B XIOR
WMEOMBALBE ek b, K Ca 14+ Vil
L BEoEEIIIEERBERCH D, Ca 14
VHEEDOEEREN L &Sl &+ BT L RwRL
7. W ftii% 10°M DNP, NaN,, CH,ICOOH
X 5 THHD resting tone 3 L ONERAR D [BIRIL
2w 104 X h, glucose-lack T H IS iz
28, o ATP Fine X b HOBIR O EE AME
HEERB T Lo b ATP EibER X OREDE
ke b OREIRE > TWAH Z EhibhoT.
L = A7 relaxing factor OHIFITH % thymol,
KSCN, caffeineDE X EHTE & HETHD,
SRS O IR RN B & R UK L HET %
L, IR OERE L BRI O & X, relaxing
factor OWEDERC LB EELDIS.

38, 7+AEBHLUHRHORFE

BE f&-MEES (ukE L)

7 > ONEG AN, EEGIAY» bt T
B, ThOHHOHKOESMNHHELIEL
Fo. MRGIUE R LTI & b ESHT
W NEHTEAL (m. e. p. p.) 3 X OHAENL (e p-p.)
¥iAETH. LHLAME e.p.p. 20 spike %
Jetet B DK L, AL e.p.p. D & T spike
BRAT D Loy, PGB L CaREIT
i3 tetanus ARG B OWIZ L, BT
BURCERIIAMET 5.

B—HRAEs 518 DRI EOFEFEIIKRD & ks
D ThH5b.

N =)0
fRiEERE (o) 65 60
#ILEAL (mV) 75 83
Reff (MQ) 2.1 0.9
Rm (Qcm?) 18800 6800
Ri (Qcm) 610 270
Cm pF /cm?) 1.2 9.1
7 (msec) 23.2 61.8
2 (mm) 2.1 2.0

SR HDHBED 5 b, FBHCE LVERS BB
DIXBEAET, AN TRFHIIHTHEIRE
\~. Adrian & Peachey (1965) (37 = /L DHEH%
IUEBOEEELYHE LT, RRIRERRE



340 %

BHOEFHBBEH I Y REVEFRL TS, »
= A DEFHTRH/PakoFENEL, ke
DEFEDO LA P/ MakORE L HES ST
WHELTVS.

7 > D X OB O THEGENEET L

X (B 1966), WAIOMAMES Ll
LWubaiwikin <, B/ atsdmm & S IEFe X
CFERLTN S, B T7 F O TR D%
AW/ R ORERED SHBT5 C LTy
R\ 7 TCRB T SR E BB OBIBEOME
CARBHEIERND DL DEEZ RSB L, Fin
Eff s X OFREs & SR X ONBE OXHIGEIR A E)
Wl > TlhT L —HK L Ebhs.

39, I X XEEEH OB

HE #-#BILU—E (Juks 143 REBKRE
14:3) .

33 AREGERIRHE @ ETRNER 2 AT &
overshoot afterhyperpolarization’ % > burst
spikes 23R E D, TDEF FHIETS L spikes
DIFEIT & A ERDRE MR R 52
5 & EX DTS spikes DFEA RSB, Burst
spikes IBERIFE Tk B 23, L OMIEEA K
WA L, spike height ®iK/), spike duration
DIER I L OV afterhyperpolarization DA p3%
bha. ThbOHSIHIEPLEE D 5\ ikfield

“ stimulation 12 X % spikes iTh A BB DT, <
Dz LiEAH Ca~¥ X8 K-inactivation 3
B >TLBEEZLNS.

Burst spikes O EHMEAEE 2T &,
depolarization CII A EMEE DI & spike height
DA, hyperpolarization “CITEE D4 & spike
height DHINAZ BB, ¥ tetrodotoxin 1%
DFfDZFLAMED & sucrose gap WHT X - TRtk
UGB EM 2% 5 DT L, 0 burst spikes
CiXEb e, ZhbOERN S OfFD  burst
spikes 12L& Bbh 5.

Z O ORMMTEREK 102, BE 1~2mm T
HBN, TOXSRHRMEDORED cable theory
CHES D ESMIMETH B, MRNEEBT L -
THEIED effective resistance (Reff) |3 38 MQ,
time constant (z) % electrotonic potential @
1—e1=0.63 ¥ T% & % & 50 msec, erf 1 =0.84 ¥
TEBE 8dmsec Ligh. ThBHOfED BRI,

(1) leaky condenser, (2) infinitive cable, (3) limited
cable fE5 & LTI HET S L kO
ks Ri=250Q cm & {KE).

1 @ @
Rm (kQ cm?) 12 56 12
Cm (¢F/cm?) 50 15 170
2 (mm) — 23 1.0

MRRPNAEC X > USEEMAFEE TS, L
U DRI 5T 50 ¢ BAPIRC 2 K DR A
ALT, FRFERLLEFERELLE LTS syn-
chronization I R Shic\. Fie— I OEMICHE
% L Cspike % F4: X T b A5 synchronize -3
HHEERE bR, S bic 100 ¢ ORIBER
FRAOCTHEREIRICAARS IMEE LN &
B b BT IRG o Al AR o BUE (2R X AR AR o 5
B X b BRBM EIEWEMC L5 DTH
55,

40, I I MEEHOBRIBE L4

FEEL - BB 8 k14

3 XWEEG OB 3B mV ¢, s=
FRGD 90mV (Pra/Px=0.01), SEIEHD 50mV
(Pna/Px=0.08) ’2 < HARM7n DKV, ZZCHHE
A4 v OBIER X OFEERO BRI L3R
DO\ THE LK.

BRI 3 § X Ringer Wb T [Khx10 o
Bt ULTURKRARTH 27mV ZbT %04
TH5H2, Na 7 LOVHHTIZE 40mV o
{b%&Rd. %1z Nal ZKRFCTHEIT5 LIREN
ERERS R LY 60mV BT 5. 2o ClE
BAMD Pra/Px 1320 75 DEVERTRTEEZD
ha. (Ca)y OEIMC X Y BLESBL, WA
X OS5, Na ig LOggHci, (Cal
DREZL X b BEEMILTHLAEE LR
W, Fht Ca OIERMCHT5 ERITEEN
DT/ <, Na OFEMEE OBIFIC X 5 H#
MixboLEL OIS,

[Cllo DI IIEE AL O —Hr i i fE A 5 e o
THH S SECRIEFIREBCRS. Tihbb CI°
REBMICIT E A EEEY 5 2 fovwy, minia-
ture inhibitory potential 3 Cl 71 L OG-
B0 LieHind 5 o¢ Cl OG5%4MLZE)
HCikin, CoEBEOES BEEM~DFE
DY CEREETES.



AL 7 D Na)y EEFEHMERTRL,
Na 72 LT3 AERNEER & » overshoot
potential %F&4EF5. L L (Cal #EILEUR
TEREDIEDILIZ X D A1 7 D X140
mV ZHb L, FREOHD Ba't A1 7L<
LTWB. 33 XTH Batt TR s R FEX
KOBM, FUEEDR S A 7 REZEELIC
i, Ca X DERENLECTHD. Fih Btk
TREMEES LLIEEX RS,

72V ROFD Ca A1 7 DA Mntt &

Ca** DHEFIEANUSOR TV B, 3 XOf) -

ThHIRAEOFERENE SR, Thbb Mtk b
EIFEMEA 4 7SN L, DWIiTsEL
MET5.

3 KMt o a3 13 B iE B TR (7 0 ek
W Ca't ONHEBEICISLOTHY, BES
Bk (Kl o#mc X v 3D TAAL 270D
TR GK oignc kb 0L#Ex bhb.

41, 3 3 THGEH OB
INASRAE - I BR (uk#E 14
I e A5 oblique striated muscle 12 )@ L
aw:t S T v e TR
300A @ thick filament &y 50A othin filament
MhiE-T5. ARKER X OE AR X -
TR U, 1 BRHIREI D o) U 14 TR e
tetanus 3. Z DA 10 msec [ D Hi—
ik % 4% % & sustained contraction 23584: L,
Hrerd ‘catch’ PEOILHEZIEETH, T OREHE]
[ #-cdh b, sustained contraction LILEH
D peak 2 Hhv7e D ilig LIRETHRT 5.

K* e, BEALR X O 0 7et o T R
BT DL, e RSB D D critical
membrane potential (3§ 20 mV TIE#F I (L%
¥ 15mV s Ui level wdh s, Otk
DIET LBy train discharges % ¥g4: 3 % ©
“E‘, Zh?d sustained contraction D—KE /b 5

. [Na)y, OV train discharges DOFLH S
“9“5 A5 sustained contraction I iGhH4 5 .

(Ca)y DMk X (Na) D phasic ten-
sion R I B2, LH TR OIS X 5 7% (Cak
L [Nal, & @ phasic tension &3 5 FELHEHIT

DFGHTILE D - 72, Sustained contraction X
[Ca]o DiEY WNajy Dl [Clly D7l Clinhx

, [Cal ORI (Ko ORITIHE I,

JBE D BTG & i o Fi ek D MBI DT Catt
BETHD ZEREAMOEE TH 5 2, ol
faBix Ca-spike % Jgb4 3o Tilfalis E-C
coupling & DPBifRIC DT Ca™ @ releaser &
LTaibh T3 caffeine % fH\CHIZE L.
5 ~8 mM o caffeine % 5 = L twitch muscle
T caffeine fyffi & ide 378, & OHEENTIXIs L
% sustained contraction D BR AT X 5 fokE R
RL, B—lBoRsBREsciigzds. o
DBEFEOEIIF G U, HEAREL T
MW T B . T DOYEYE caffeine MAIFAEIC B
FHFAT B 2 ERRL, H=aFidRnbiy
O twitch-fibre DHEERIB T L EBRLTH
B, 33 Xtk sarcoplasmic reticulum @
ARFYRE & B D & & ORI 303 5 I

DEREIC OV THE L.

42, T IAMEBICKTIHNE-HBEERE

Fil BR - FEHZ (JUKEE 1 4:0)

33 AHEGERD BRI X ORI b B
IR AFRERL (m. 1 J. p) M TES. LHL
MUNRERE G RN (mee.j.p.) DRAERATHE X
n ihf‘dﬁé.

i, m.1j.p. I% picrotoxine Cj§4: L, Ba''
L O noradrenaline 1 X - T A B3 5. m.
Ljp DEIERICKEIDLRA ST AL D
i skew i AR L, #» =10 twitch fibre & &
bihvn mee.p.p. Oy L ZLih, slow-fibre
e innervation LML TWB. ZOFE
FEAEA LRI at random 7ol X b
o Eiz Cl-conductance DI X% &EZ 5
5. m.ij p. OFHELIF 60mV TH5.
¥ [Clh DY 8mM UTFrd5sEEME
Wind s, B Clh &HHRN o v o T
m. 1. j.p. 1% [Clly O X b R CEEE MM Dlevel
CHET B, JEh K (0.2~05msed) B < DA
%L (01~0.3c¢/sec) 12X » T UK LIE m.ij.p.
DFLEFEDIEIMT HEEHBADbRE. TDLD
7ol %% ductus deferens “C*‘%ﬁ—;';'b m.e. j. p.
b Rbi, MEESEIE L LI iVE R
X DL E D quanta D jlE ﬁi’ﬁa_?%ﬁ-fﬁfﬂ
BDHE TR LTND

ii. m.e.j.p. O ci AL LT E IR
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il e j.p.. HIMTS X 5 m k& WERMZEL
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