A 3 QEEETIIC ST 5 2 U VRS ST Fvd ) ViR
;:,_._py@&tﬂ ....................................................................................... 229

WHETNC X5 Ta, I1 5 L OR Ib Faheeesocresesnnmmenanesnsennanasist st o

OZEKI, M. : Physiological and morphological identification of the

gustatory cell in rat

Motk AT A AT A o TEHALS, H23ETE RAE L
Jap. J. Physiol. 2155565, H225% 1 SHBMMLORIZH SR oo

& AAAFESWIFUSEREL 1 FHERIEATEAR e
500 A AR AR RSB IRE -
H50/a] A AR HL A S SIS
A FR TR FE A A HE TS A T R bR
5 6 [a] B A AL A EE A SR
5 6 MR RER SRS

H X £ H
J. Physiol. Soc. JapanJ




1
i -mmunlIlll

e

IMWMWW

59 b Donryu; ,_
% B |
ummmﬁuﬁifaﬁﬁﬁéﬁfif:”>
QURJE, RERF. HEXS.
- (SHERM4 B TZSE,  Skin Graft - HE, -
QM. K3, KB W2 of:
JECAvbnET,
-, Donryu Rats Eﬂi nH Lfﬂlﬁﬁkﬂ);_
- Conv,ent;on@] Rats HREHMI A —H—
L TF, Atk BB BRI ROk

oo B E&bkﬁi?élD?ﬂWt
b/'}1'77/} "T.D 967394 ..
Donryu-rat  ~ T.D 995287 T i‘?‘o o

Py

ﬁﬁ’%ﬁ——(Donryu) (Wustar) (Buffalo )

p13:$-9 v b (%)
4 S EmmiIHiRE 6 0 8 —3
i d TEL(0488) 61 — 6850 6401




CHZAAEREE (1973) 35, 229-241)

AXIORBEHITEHICETDIa) Atfe@ESEIUCTELFY L
@M= —n0 2 DOBE| 612 821: 612. 833. 81 : 612. 0.14. 469

% M F A (KIRARESE AT

The roles of cholinergic neurons and adrenergic neurons in conditioned

avoidance behavior of rats Yoshihiro YASUDA (Department of Physiology, Medical
School, Osaka University) '

Using albino rats, avoidance behavior induced by grid shock was conditioned to a tone
with the two compartment method. Changes in EEG and behavior followed by intracerebral
implantation of noradrenaline (NA), phenoxybenzamine (Ph-B), acetylcholine (Ach) or MgCl,
crystals were observed. In case of Ach implantation in the lateral preoptic region (POL)
or lateral hypothalamus (LH), rats fell asleep. But the conditioned stimulus waked the animals
and conditioned behavior occurred. In case of Ach implantation in the hippocampus (Hippo)
or midbrain reticular formation (MRF), rats behaved hyperactively, showing sometimes
seizure pattern in EEG and avoidance behavior appeared frequently without any stimulation.
MgCl; implantation in POL, LH or Hippo had no effect on EEG and spontaneous behavior.
The conditioned behavior, however, was disturbed. In case of NA implantation in Hippo,
LH or MRF, rats became excited and then gradually fell asleep. But avoidance behavior
to the conditioned stimulus occurred. Ph-B implantation in these places had no effect on
EEG and behavior. These results suggested that cholinergic neurons in the limbic system
or in the structures related to the medial forebrain bundle play an important role in the
temporal connection concerned with conditioned behavior, but adrenergic neurons were not
directly involved. (J. Physiol. Soc. Japan (1973) 35, 229-241)

key words : cholinergic neuron, adrenergic neuron, conditiond avoidance behavior, rat.
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Schematic drawing of the device for
drug implantation. A : stainless steel wire for push-
ing out the drug. B : inner cannula, at the tip
of which drugs are deposited. C : outer cannula,
which is insulated except for 0.5mm at the tip
for the record of the electrical activity and is

Fig. 1.
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Fig. 2. EEG of the rat during the conditioned avoidance behavior. Before the presentation

of the CS, the rat is sitting relaxedly. On the presentation of the CS, hippocampal synchroniza-
tion at 6-7 Hz and 6-7 Hz cortical theta rhythms, especially in the occipital area, appear.
Just before the occurrence of the conditioned avoidance behavior, these rhythms are accelera-
ted to 9-10 Hz and augumented. After performance of the conditioned avoidance behavior,
EEG and behavior return back as it was before the CS. The initiation of the conditioned
avoidance behavior is indicated by the arrow. Floor : mechanogram of floor movements.
Hippo : hippocampus. CS : conditioned stimulus. @, ®), @), @, : cortical electrodes. .
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Fig. 3.
of the sections) and MgCl, (lower series of the sections) implantation. Coordinate system
is based on the Konig & Klippel atlas of the brain. Each symbol represents centers of
implantation sites. Symbols are as follows : @ : Conditioned avoidance behavior is not
disturbed and hyperactive movements with seizure pattern in EEG are observed. In this
case, conditioned avoidance behavior frequently appears without the CS (here after referred
to as the spontaneous avoidance behavior). @ : The same as the symbol @, except for
showing no seizure pattern in EEG. [J : Conditioned avoidance behavior is not disturbed
and drowsy or sleep pattern in EEG are observed. x : No effect on EEG and behavior,
spontaneous and conditioned. A : Conditioned avoidance behavior is disturbed, but EEG

Anatomical locations of implanted chemitrodes and effects of Ach (upper series

and spontaneous behavior show no remarkable change. A : Conditioned avoidance behavior
is disturbed and EEG shows drowsy or sleep pattern.
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Fig. 4. Anatomical locations of implanted chemitrodes and effects of NA (upper series
of the sections) and Ph-B (lower series of the sections) implantation. Symbols are as follows :
QO : Conditioned avoidance behavior is not disturbed and the animal is excited or alert
in the beginning and then falls asleep. |l : Conditioned avoidance behavior is not disturbed
and slightly drowsy pattern is observed in EEG. x : No effect on EEG and behavior,
spontaneous and conditioned.

Ach in RPO 5'

(D ool lmmolhs, PovonSsratsbrmsethr s sy Mmool stsgt |

&, e at : itk
@ At bbbt e st |

o
S

(D= (B) AW inehtwtpusobmmmso s g Ao |
RPO et pmiomstnistonsba o

Hippo *‘M‘l"‘s’»"‘*u"’i"“{“”“«”‘\” M-”“WW’M\MWWNWMMW#v‘f:’n"&p\fw‘f“f‘sm'w,"m%(w‘ﬁ‘|

Floor! - ;L/”"f__"

Floorl 'f%# :
csS Ee? 200pv

Fig. 5. Effect of acetylcholine implantation in the lateral preoptic region on EEG and
behavior, spontaneous and conditioned. The record is obtained at 5 min after Ach implanta-
tion. The rat is asleep before the presentation of the CS. The animal wakes up to the CS
and the conditioned avoidance behavior appears. Hippocampal synchronization and cortical
theta rhythms are augumented just before the conditioned avoidance behavior. Floor I and
II indicate that the rat jumps over one chamber (Floor I) from the other (Floor II) separated
by the low barrier. After the performance of the conditioned avoidance behavior, the rat
gradually falls asleep. RPO : lateral preoptic region.
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Fig. 6.

Effect of MgCl, implantation in the lateral preoptic region on EEG and behavior,

spontaneous and conditioned. The record is obtained at 16 min after MgCly implantation.
Background EEG and behavior show no remarkable change in comparison with those
before drug implantation. On the presentation of the CS, the rat shows orienting behavior
with cortical theta rhythms in EEG. But the conditioned avoidance behavior does not appear,
even when the CS and the US are applied, although the rat runs about to make his escape

from the US. US : unconditioned stimulus.
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Table 1.
followed by intracerebral drug implantation

Changes of spontaneous and conditioned behavior in the representative locations

Location of chemitrodes Drug tested Changes of spontaneous Effect on conditioned avoidance
behavior behavior
Hippocampus Ach (10) hyperactivity, spont. avoid. (+) @, (+) (&*
Mg (13) none (+) @, (—) (D
resting or sleep (+) @, (—) @
NA (4) alertness ~— sleep () @
Ph-B (6) none ()@
resting (+) @)
Midbrain reticular Ach (1I) hyperactivity, spont. avoid.  (4.) (5) , () (B)*
formation none (+) (@
Mg (5) drowsiness or sleep (+) @
none (+) @
NA (4) alertness — sleep (+) 3
Ph-B (4) none (+)
resting (+) @
Lateral preoptic Ach (9) drowsiness or sleep (+) @
region Mg (8) none (=) ®
NA (3) none (+) @
Ph-B (3) none (4+)®
Lateral hypothalamus Ach (7) drowsiness (+) ™
Mg (10) drowsiness (+) M, (=)™
none (+) @
NA(8) alertness —» sleep (+) 6
drowsiness (+)0
none (+) @
Ph-B (5) resting (+) (2
none (+) @3

The number of tested animals is shown in parentheses. Spont. avoid. is abbreviated from
so called spontaneous avoidance behavior. (+) and (—) indicate “no disturbance” and
“disturbance” of conditioned avoidance behavior, respectively. * : In these cases, EEG showed
seizure pattern (subsided within one minute) and in only that period animals did not perform

the conditioned avoidance behavior.
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miREI(IC & Bla, Il & & U Ib F 5 612, 741 9
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la, Ib and Il discharges during muscle vibration Kunio FUKUDA (Deparimen
of Physiology, School of Medicine, Chiba Universily)

1. Vibratory stimulation, which is an effective stimulus for the selective activation of
the primary endings, was applied longitudinally to the tendon of the soleus, gastrocnemius
and tibialis anterior muscle of cat, anaesthetized with urethane and alpha-chloralose, in
order to activate the primary and secondary endings of the de-efferented muscle spindles
and Golgi tendon organs. The minimal vibration displacements (4L) necessary to elicit one
afferent impulse to each excursion of the vibration, i. e, impulse/vibration ratio 1 : 1 were
obtained at variable frequencies (f) from 20 to 350 Hz.

2. AL-f relationships in Ia were classified into two kinds of groups. One of them showed
small displacement below 0.35mm and the primary ending responded to vibration of the
very high frequency over the range of 250 Hz, while la discharges belonging to another
group needed the higher displacements between 0.35 and 1 mm, and the maximum responsible
frequencies were around 120 Hz at the most.

3. Most of II and Ib showed above 1 mm displacement from 4L-f relationships and
they could not respond over the range of 100 Hz frequency.

4. This distinction is made by assuming that vibratory sensation of the de-efferented
stretch receptor is due to the relative differences in the properties of each receptor itself
in addition to the visco-elastic characteristics of the tissues surrounding them.

(J. Physiol. Soc. Japan (1973) 35, 242-250)

key words : vibratory stimulation, primary endinge, secondary ending, Golgi tendon

organ, 4L-f relationship.
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Fig. 1. Ta afferent responses to vibration. The records of the minimal displacements (4L)

and frequencies (f) of vibrations necessary to elicit one impulse for each oscillation of vibration
(20~350 Hz), displacement scale indicated at right side of each column and each scale bar
differ in length respectively between those three muscles. Note, at around 80Hz those three

muscles’” minimal vibration displacements show the maximum values individually.

Soleus

Tib. ant.

vibration displacement

o ]
vibration frequency
Gastroc,

Fig. 2. la 4L-f relationships between the mini-
mal vibration displacement (4L) and frequency (f).
The lines were obtained by plotting the minimal
vibration displacement {4L) as ordinate and fre-
quency (f) as abscissa, necessary to evoke the
impulse with a ratio; 1 : 1 (imp./vib.). Note, as a
whole muscles some of lines of 41 Ia afferent
fibres responded to low frequency of large dis-
placement, while others reached up to high range
of frequency of small displacement. Increasing
frequency 4Ls are increasing to a certain frequency
level and are decreasing to each maximum {re-
quency over its {requency level in most la affer-
ent fibres.
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II afferent responses to vibration. This records show the traces of the minimal

vibration displacement (4L) necessary to evoke one impulse for each excursion of vibration,
and responses -of II afferent fibres from three muscles individually following to vibration
frequency (f) except the bottom traces of II afferent' discharges come out from gastroc. and

soleus. Vibratory duration is Isec and’ displacement scales

are shown at the right side of

each column. Note, II afferent responded to very lower frequency of larger displacement
“than Ia afferent as shown in Fig. 1. II afferents of soleus show responses with a ratio of
one impulse to one vibration up to 60Hz, while others represent the responses up to 80Hz, -
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i

v:bratmn frequency
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J

w »1
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Fig. 4. I 4L-f relanonshxps between the mini-
mal vibration dxsplacement (4L) and frequency ().
The diagram represents the relations of II 4L-f
relationships which were obtained by plottmg each
mmlmal vibration displacement (4L) as ordinate
and frequency (f) as abscissa need to elicit one
impulse to each oscillation of vibration. Note,
many of II 4L-f relationships’ lines show the
curved lines which had the maximum of the'
minimal vibration displacement (4L) around 50Hz,’
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Ib afferent responses to vibration. The records show each traces of Ib responses

corresponding to each oscillation of vibration with a ratio, (imp./vib.) 1 : 1, and show its
oscillation simultaneously. Vibration continues during lsec. All of Ib afferent responses were
driven by vibration except the bottom traces of soleus and gastrocnemius.

Gastroc.

Soleus ] Tib. ant.

A

[ . 50 =
vibration frequency

P

vibration displacement

Fig. 6. Ib 41-f relationships between the mini-
mal vibration displacement (4L) and frequency
(f). This diagram represents the relations which
were illustrated by plotting the necessary minimal
vibration displacement (4L) as ordinate to elicit
discharge of a ratio, (imp./vib.) 1:1 and its
frequency as abscissa. Note, many of the curved
lines of Th 4L-f relationships on gastroc. and tib.
ant., but relatively linear lines on soleus.
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Fig. 7. Mean 4L-f relationship curves and standard
deviations of 4L of Ia, II and Ib afferent fibres for
each frequency (f) of vibration. This diagram is illustra-
ted by plotting mean values of the minimal vibration
displacement (4L) as ordinate and frequency (f) as
abscissa necessary to elicit one impulse for each excur-
sion of vibration. Standard deviations of 4L are indica-
ted individually by ventral bar on each plotting on
115 afferent fibres of soleus, tib. ant. and gastroc. in
25 anaesthetized cats. Specially on the Ja afferent fibres
it is illustrated by two curves plotting respectively their
mean 4Ls of two kinds of Ia groups which were
classified into two different types as mentioned in sec-
tion IIL.-A. Note, Ia mean 4L-f relationships reach not
only to higher frequency, but also of smaller displace-
ment than others.
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Physiological and morphological identification of the
’ gustatory cell in rat

Masahiro OZEKI*

Department of Biology, Faculty of Education Yamanashi University,

Kofu 400, Japan

Slow potential changes produced by chemi-
cal stimuli in the gustatory cells of ver-
tebrates were recorded intracellularly with
a glass microelectrode®®N9. Although these
investigators have shown that the potentials,
the gustatory responsive cells which were
recorded these potentials have not yet been
identified morphologically. On the other
hand, the surface cells of tongue mucosa in
toads also evoked depolarizing responses to
chemical stimuliV). Therefore, it is very
important to identify the location of the cell
in fungiform papilla in which the receptor
potentials ‘were recorded.

Adult female rats of the Sprague-Dawley
strain were used. Each rat, anesthetized
with an intravenous injection of sodium
amobarbitone (50 mg/kg body weight) into
the tail, was fixed on a stereotaxic table
with a head holder and the trachea was
cannulated. In order to stop small muscular
movements of the tongue, the hypoglossal
nerves on both sides were cut under the
jaw. The tongue was pulled out and pinned
at the tip onto a plastic plate. The tongue
was usually soaked in saline solution con-
taining 0.0414 M NaCl, which is the same
as the average sodium concentration in the
rat saliva?).

For staining the cell with dye injection,
glass microelectrodes were filled with 6 9,
aqueous solution of Procion yellow M4RS?).
Procedures of inserting microelectrodes into
the gustatory cells of the rat and methods
of intracellular recording have been fully
described elsewhere?. After receptor poten-
tials had been recorded from a gustatory
cell in response to various stimuli, the
negatively charged dye was injected electro-
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phoretically by passing a current of about
10~® A for 1 or 2 min. When currents were
passed through the intracellular microelect-
rode, a Wheatstone bridge circuit was used.

The taste bud examined was fixed with
glutaraldehyde at pH 7.2, embedded in Epon
and cut into serial section of 5. Prepara-
tions were examined under the fluorescence
microscope. The yellow fluorescence of the
dye was readily distinguished from the
yellow-green background autofluorescence.

As the standard test gustatory stimuli
0.5 M NaCl, 0.5M KCl, 0.5 M sucrose, 0.01 N
HCI and 0.02 M quinine hydrochloride were
used. Taste solutions were applied slowly
to the tongue at a rate of about 1 ml/50
sec with an injection syringe?”. After the
stimulation the tongue was rinsed with the
saline.

Procion yellow was injected into 8 cells
after their electrical responses had been
recorded. The dye was observed in 3 of these
gustatory cells. In other cells the dye could
not find anywhere ; probably the amounts
of dye substance were not enough to stain
the cells.

Figure 1A shows receptor potentials re-
corded from a gustatory cell, which res-
ponded to NaCl, quinine, HCI, and KCI, but
not to sucrose. The amplitude of the recep-
tor potential produced by NaCl was largest,
and that by quinine was smallest or not
remarkable. The amplitude of the receptor
potential in response to 0.5 M KCl was
smaller than that produced by the same
concentration of NaCl. A photomicrograph
of the cell, from which the receptor poten-
tials in Fig. 1 A were recorded, is shown in
Fig. 1 B. This cell was located in the cen-
tral part of a taste bud. Only the upper
half of the cell is shown in this figure but
the lower half is missing. This cell also
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Fig. 1. A : Receptor potentials recorded intra-
cellularly from a gustatory cell evoked by 0.5M
NaCl (1), 0.5M sucrose (2), 0.02 M quinine hydro-
chloride (3), 0.01 N HC! (4) and 0.5 M KCl (5).
The first signal marker in each record indicated
the time of flow-in of gustatory stimulants and
second one shows flow-in of the saline. B : Photo-
micrograph of a longitudinal section through
the central part of a fungiform taste bud. An
arrow shows the gustatory cell from which the
receptor potential in A were recorded. Calibration
line : 50 .

appeared in the section neighbouring Fig.
1B. The longitudinal and latitudinal diame-
ters of the cell, calculated from Fig. 1 B and
the micrograph of the neighbour section
were 41 and 6.8, respectively. Since the

neighbour cells of gustatory responsive cell
in Fig. 1 B were not stained by the diffusion
of dye from the cell injected, the gustatory
cell may have not so tight electrical connec-
tions with others like external horizontal
cells in the dogfish retina have the connec-
tions with their neighbouring cells®,

The gustatory responsive cell has been
identified by use of electron microscopic
technique®). However, for the observation
of the cell location in the taste bud light
microscope was rather convenient. It was
confirmed that a gustatory cell located in
the central part of a taste bud in the fungi-
form papilla responded to more than one
kind of stimuli representing the four gusta-
tory qualities. !

I thank Drs. M. Sato and C. Oura for their help-
ful suggestions and criticisms in whose laboratories
this work was done. I also thank Dr. M. Sato for
reading the manuscript. This work was supported
by a grant from the Ministry of Education. | -
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FURBAEBE¥LQPE - MEHA R

FBETAKREEYR

E| B HFM47TEILA 98 (R 108 (&)

% P FIEREMS

Y F IR REREREEEEE  FHERR, HE K-

1. 7 +HRICHT D HETRBRODR

IWARE (LK, B, $—4&H0)

7 F (Carassius auratus) OFE Hae vip) %
d-TC 107 g/ml ks X8 TTX 1078 g/ml 24 %
Ringer iR UMisE CRIET 5 &, BIROE
MR 2 b b TRERMOEX (20msec~
20sec) )G CCRMEE S ML 7. UL LB/ (]
b V) TIRIHES © B & [ES R AR R
D15mA/sec §itk Tz B h, lsec LLEDEE
(3mA/sec PATF) THfGE B IRMEOARE
PNE IR ofc. BIEROI LD EESERLHIT
5% LA A DOBRIIREL Y, F72iX
MWREDSEYBEES/NIL R T

{KIEED caffeine (0.5mM) OFET TR
3t caffeine DULHRIZH T+ 5 H3ELNR 3 L OUREED
SCE D EE VSRS INEE SR E WIS E K
ML 7z,

FEHED2 0 Kt (64mM) #4 4 7° Ringer j§
TN, REBRREEOEAZRL, 50 K-1%
(13.5mM) FTcikEiZRLVThO K-#kc
D ARV IERE DK & W& (60mA/sec) i
IR E D B DA A B2, BRI
B b S e S B O N O 22::0 -2y 1 - )
IPEV (0.3~0.6mA/sec) BATIIERER KT
e e gL o 7.

Af Tl K IRE O & il s b nys g
DREV (30~60mA/sec) & & A T DIME],
WHEDOSL LV REDORDIES UL, BINEED
INEW (0.3~0.6mA/sec) BAICIIILHERER ORE
ERFED BRI,

DLEDFER»S, SR 50 Catt Dykkich
L THEVWEMBLITST 2 ER LB rh i
BETIEROFGEPEZONS. T EIBEED
caffeine VIEWVEMELICIET 5 EEZAN L TR
MEOBRHREZBEDLLTWHEELLRS. T
T FDOFGLEEGD E-C coupling D& ZH
LOERDFEEDEL X B DTREIRWHEBDbh

5.

2. 5y hHED electrogenic Na-pump

MR (FBAK, [E, HEH)

Hodgkin & Katz (1949) iw Xhi¥, 1 » EA#
B OEEMINET D Na, K BEDO LS
FTHIEA Na, K I#EiIc X - T EE2 ST 5.
AEBIH Y YA K REETT » PREATFL,
EtEHDO—>, SOL # (FR/#p)  Na 2 EFREE
s K 2R 3e, K RZELH{ITETTS
HIfaN @ Na, K OEEH, REACVHL5E
BrBE2500ETHI L. TORE, BHE
PLDOK & X3HfEA Na JBE ST 5 i 2h T
WAL, %D overshoot (WilxERr) 13 Nali (8
8 Na JEE) 2520~60m-mole /1. f. w. D&
T (Nali O#imz>h CEBHCEADT 55850
Mot EREHEMORASIED, TOEED
WREA Na, K g0 function & LCHFREhH
L1 AR

L AT, Na BERFH TSN D ILER
EMlam o K RE (K)) 2B LT 501cd
PbLT, EXT» bRGHL D DIFEVEILEM
#RLI. £ TZD Na ERG OB TS
V%5 HEA Na-pump i X » THAEL TW5ED
PEPEALPTTEH, —RTTRbhTW5A
E—¥itbb. NEbo K 2D k< & 3
12, (&R 5N ouabain DOFHFEHE L.
Z D%, Na ERABIKER~D electrogenic
Na-pump OFEZHSHCTEENTE 2.

3. ENEv MRS L EHOBGE LR
U CETRPRIEE

S, BEES, RRE— Fr R
Lk, , PE4EE)

BEsE D BISE 2 BB BEE = o OWE DR
LIHRMED DR S, BEHAAZ LABO/R
SV (DY EHE) L, WIAPE LK
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BEOREWIME (Wb d 5 EHE) LiKEs
5. Lo U B2 SR & U CEE
OHWEETR L. £ T T OFzitymic
succinic dehydrogenase, myosin ATPase ¥ X O°
phosphorylase YufBikiz X » CTHIET 5 & SR
(3225) B! (1498) & vRIHIFGEL (2498) 7> D RERR
INTWBLZ Lot FTIER & RIRENIC
VE T BR DR R % 72 AR AR VR DY > B 1
EFFOWHEZTRL, MBS PRz (80~
90%) OWHEERLT.

T b ME LT IEaas (60%) 775 (20%)
FLUTHhE (20%) »57cb, WOtk
BERUle. 0 THREB{ELZWNCIRG & BBy
N ORI L TEBOUWE 2o \»is
D EEREET B 7o CHUSH LE VAR SR D
T B 75 B AR O BT R & TES 5 & il
HHOWE 2R LT

PR S E/E v b EGEAR &R
575 0 BV PR O RS REHED S IR D BT IE A D
G E UCOMEEG & B X b T 28
b oo ERRIRAC R VBTG OHEE % #
EFTDHDOTHRVZ Edhbrote. L THZ
TR OHRGFWIr BE B RWE M X 5 ffft %
HE—B T 5 WIS B EHEELE L T
555,

4 /Y RATILBEHOINMRICEITS T
BoREME-IRE) BIRICOWLT

PERERRRD, 1Lkt (RIREK, [R, T

RIED t fEOBEANMZ X B b 7 ==Lk
G f5 O BIKE S & BIERBC X 5 2o r fE e+
5 &, THIB-TREIMME-TEE ) OEMI G
(1, a ﬁ;ﬁ() ...... (]_)
BRI, o DEMIIBERC DI S HlD
Bt 22T, 2R & T S I
TEBE T, x<{1 (BRAfE) 75120, xS 17511
ThHbDH XS Ak all-or-none OEE AT,
LT, @ WHEk « ZICE v CHAIERE, WK
A, F ok N EREW AT LRSI TS
% {Sato, 1969).

L ORI COERIEREZE LD THD &,
FRETENC 318 DHIERIMES S D vz,
—MRICBRIEIRAEAEE ~ D #lk (A1) &
N, BRSSO RBRECEToT, BE

1 la=v,

%

BB 7 1 — F30 70T, ZokiE (%)
BELD. THENELLELOT, BREEERD
PR A3 2 B, koL aiEECHE - T
W, =L — OfC AR IE IR AN 2 T T
w5,

[ e o3k - VR RE A VR Bk - BN AR . PR D EE
BC 2 5 iz 3 OMINEBIO&SE IO
T, BIHEINC X » T, RS ECRRSh
LN D ARIEHE (= v P r E—-ORD
B) ki

5. ERATABREHICHONDBNEEA
2T

EIREE, BRZ (BREEBX, B, 4

&R = /LB ORI R IR &
Vv BV OTII0R) WL Lol
RERTHORDHIEE, TORHEOEHE TR
WS L.

OB RREA R T T B unit THFRILERM
PSS TR L, MIENELER & S D B
572 DT, BWEERTHILEMN, HHEME bIT
SEefr b DRISRL LS5 L & 7. 50~100MQ
OBEWEFERTSH &, PAD #FAET 5 unit Tl
70mV FEEE OB, 100mV %z % spike
MBx b ds, WHBEMEZRAETS unit T
spike 13 AB0mMY % b o 7o HHE IR ELL D
AR ECERP 51z, R a BN 44
4% unit X 8m/sec (15°C) DIZEHEZ DO H
F DRI VIEHETD - 7. BHWEMOAE S
VA EEEIC X - TR L AR EBEC X - T
WAL, TORAEFEEINNEABECLIRIL
AAZBEBIC XML, LrL, FHEEAD
AETEVIRA & 2 T E 75 h » T2,

F i, B0 UBIRO B 5T o M RL
BEET B T ENTEI 1073M Y v Vidif
R BESOFAESHE R LR S,

b, B RREALIIE N FLSRIC X B
BT WD H B &, ¥+ 7 AMF
ThHWTEEEDIEWZ &, L L OHBRIEE D
BT EPD, TORERELHCTELEDD
BTk, LEEMUI.

6. MRRICIHLIZT R/ T 1 DIER
RKEHPE (LR, B, H--480)



ASNVT A VIRFETRHOBMES X Ml
BUCAER U O EEsh R 2 ke & E 2 bh T
W52, VERBF O b - Thit. 2oL
T4 VEREFRINECNE S &, YIAHEF YN
= DERMROEEAO TR EHCIERET
5. TORERBRFEZBRETL720Y U 1 & O
iz axial wire method CEMEEEFHVS &,
10™*M ©iX peak transient current (Ip) i% & < &
M L, late steady state current (Iss) 1338
AT 5. 107°M <k Ip i3 1/2 wigd L,
Iss 131/10B iz A+ 5. Iss OBz >vwT K-
conductance D> & Na-inactivation process
DEEDE 2 S5 H3, tail current @ fast com-
ponent (3ZE{LET, BVERIEE L RS T
Rbh, BOEETOK {1 Fv0BERcLbE
BEbh5b slow component 724 HSEIHIT A LT
w5,

Fre Ip OB D AL T A VI X o TEHEX
hiewnwZ &5 Gra DREIIINEILS 2 LT 4 v
T LR wEEZ SRS,

L7ed o T AT A4 ViR R IR MR R
@ K*-conductance Z I U CIEEHERL % KRy
RERES®ESLEELLN5.

(z O#F3E: Dr. T. Narahashi Q5 ¢, Duke
K¥F IO M. B. L. ¢fifsote)

1. 7 X735 LiRmigo D-B7&F— ) 0
Y UBRBOA I VERICOWT

FAEFES (RBAK, B8), KF W (Fv=v
X, E, #REE)

T AT T UmBEREO T e F — 2 ) v
(ACh)-Z7Zs8r D-(EEYH) BZARHCcL, H-
() B2 Th, i ACh & OfFEELIT
serine #5315 Z & 5, ¥bb5D ACh-#4
R OBEIRELVWZEBE XL b NS, —F
ACh * DEEIC X » THTS D-HRFEBOES
Frizid Nat o@E@ikss, 7 H-BRAROE
B Clro@E @it s LTHERT 52 En
5, ThEDA 4 v OEREBRENThDA
F VMR Lo I VBRI X o T A
VISEIENSTHS S EDEENITONS. &
DIEIL 2> T H-ZHRBOA & ViR @51
5 EE 2 b S EREREEC O W TREEN R X
UEEREAIc XY H-2A80 Cg @k 8k
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SZABNITRERP ORBEEHETHXTF FO
CRKigV vy ClI- A FvompcEsET5C
EEEALPE L. ,
D-RBEBCOWCLEDOEZFEAE LR R
LI3®T, ROEE XTI

Leucine aminopeptidase (1 mg protein/ml) {E
Fick v D-ZRETIE ACh-2 v X7 2V Ak
2T 40~50% Kk biohs, H-ZRECIL4
BFAILL L ER X Th ACh-v A K v R IT LI
4 Uleh» 72, —7 carboxypeptidase A, B % D-
BRI 4 BRI LERA S E T3 ACh-v A E Y
AT D SR - T

% 7z p-nitrothiophenol (1 mM, pH7.0) -© D-3%
B#D ACh-v = K v A1310~15min T30~
40% WA UTchd, H-Z888 Tii50min R
X o THEIIEL P 2. ZNEDER»D
D-BZAHBO Nat #ikic, ZHEBRSF O N
KGN E 2 VER (F723 T RA7F ER) IS
BEELTWSEEZ RS,

8. EENHIFRED D OMEMEMH CI LIT
3 NH," ofER

JAHEBE (BIK, E, $—5fH)

b= = A OREME- TS AV TR
WREAL M MERER 2 BIAIRTS L 72

HARBALOIRIEIZ d-tubocurarine & Fiv 7z &
i NHS X opid L, Mgt 2Rvwize &
0 NH i XY 8K U723 % OERFIZRIECH
5.

/IMER B ORI NHS iw X DR & & 3
A LSS, 25mM NH,* Tidfy404 ¢ —E il
KOV-~UVIZEE L7z, ZOBRKITHIRE Kt i@
X DM MEIRBRL OB AD L E RN H A&
LZERBTH D, NHS 12 K & R s
PO OEEWEBECHEEEREL O & 8bh
ofe. T OMBIERIR IS A 4V HRHREERED
RalERz L, TOENND Catt OF g
BENHECEEREEZLELT HDICALNR
HEFELEZ OIS,

Tetraethylammonium (TEA) 13 Catt
BEEZGESED LbvbhvTw 5 © T, K,
NH 2 X 5 MR BRI OSEREBEER L TEA
L OEMRE T /o, 25mM NHL 0 & X 13aE R
BRV-VLVIZERET BEORRE TEA (0.5mM)
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T X DRREBEINE S 572D, 12mM KY O &
FVIRR V-~V EBE T BIEORFMIE A UM S
s, oo NH & KY L ozZRas s
HOKXDEICHkLbDEELLND.

9. HoEBOFRTERLBOHERICOWNT

LG, ERZE (BREX, B, ®24E
)

HoBOBEEREF IR F P & v v ERBRIC
Na SlgoEmchsrz E2FALT, |HEY
T EMROEIE T v v 7 EREEE U7 Sl
5, W =EmiE ik a b L.

5451 72, F® mouse unit (MU) Z#l5EL7ch
=3% F B L ¢, dose-conduction block time
curve Z{EK U725 0.02MU/ml HHfEZE 7 =
v VRBTTIERIRETH - 7. KB 0.7Tml T
BRIAEZTESTH - 12DT, FHELNE 0.02%
0.7=0.014MU OEE»H5H T LIl b.

1971410 KB TEREL v VA7 ¥ 45 =3
s (52, ¢1) wEBEOHTHEL EGIFEM
104 1), £ ORI 1 o A f 3 IH o i 2 Ul
WL T, 2 OHEHERAEE L, KR TLEN
Z R B SR U 7. FE D OFI V- 2 MR T, 22T
D OEMELE - TIEWDA, aUililE>5 Ut
HOEEBEDIH» -T2, BHOME 1 {#k (8,
HE4000MU/g) T, KRERERE LABLE
FIEHERFC AT B E R LA, LL, 2
D H = TIEMGRTORHOETPRED 57D
T, EHIIC X D EE TH NSRS
LEMIEL X o . [A—{AEOR—FHHT D
i OB RRITIIREN DY, WA, SEHRED
BN LBHTH - 2. K cREioREREN
BRTHY, EHiOIfELD LSS -2 HlZIER
—{Etk D Eic56MU/g, BEHiT1941MU/g TH
st LLEORFS» S, »=FOmKS, SEKE
SRS DWW T OREIL T ERD 5 72h5, B
=HEIH = KAPSEHTIHELRNT &, F=
ENOBEZRSMTIIEH BT E D L E
2SI L.

10. ENEvY MREFEBHICHT DREEDOR
Blzo0T

KE—E (UK, i, EEsE)

Rk B QAT T D BB R 2B BTN

%

EE:, EREREEZAVCIEOBRES, BE
Bk S HIC BRI OBIR 21T - /2. BRE
JEW&IE Ringer 17 sucrose %L TIEHF D 1.5
5, 215, 25f5& L, &iIRBELHIE Ringer X9
NaCl % UCIER ® 0.85(%, 0.65f% & L.

EIRBERE T TR R R L E %
TERBRA etk L 7o, JEB)EALY inisial spike &
slow potential M43, slow potential (DFEJE-f 1
BRUE. 2 {5OTERIET TR 3 ffic
KUz, E9RUET v #0 I vx shrinkage 2L
K*i OBKOBIFILBGHZIZ T & vbhT
w5, Ureter O¥& 2 VTR 22T Prk ©
T2 5. LT v b & # 2 T 5. Slow potential
DOIERE ML Pk O D % repolarization @i
273 inactivate SNz DTRAEVWEE H X2 Tw
%. Slow potential D434, M2t Pya OHIHIH
AL > TWH T EBBZ NS, 2 (ki
Fcimliass perfect osmometer & L T55E » T
WB EE, RO R ORI S Rk
EloTWBEHEXD.

1B IEHCF Tt rapid swelling 12 X 9
DRI RE R L BRI A2 FEE T B, 15
A MRV IR X I8 &SR] U 2s iR W)
BRT BRI 1/2 2T 5. Zhik Pad
T X BHDOTHSS.

{Ki5B T THIEA osmometer & L T55E
5> T 5 & T iE 0.65f%5 T response X 0.85f%
IOREVEEDNEPEEITTHS., Z20DZ
LIARRE DN 065 fEil BIE T T T
osmometer & U TOMWE &7 » 7o & &RET
5.
Z ok, BoE, 7er+d Rl
T OZEHEE T DOV T b LN DEETTF Tl
@ Ui L7

1. ELEY PRBOFbORMFRLVICED
B R A

KIE, PigHE> (UAX, &, HF—4%
1)

ELE v b K NEE X taenia R
(Auerbach it % &1s), * 2B XV HF D/
15 & B, N = ~ — 7 v ORBEIEICE
FhxnER 57T e P22 VT OMhogE
W DN R T BENED S, PEMREEDEREC
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XU CHER R InZ 72,

ENEy PRIG/DBETET IR P F TV
1078~107%g/ml DOREC XY, MEEHBSELN,
phasic iz INHE DB « K& S OB DAL
KIGEAS (Averbach #iE# % &%) KR\ TH,
FreF 3oy 16x107g/ml it X »C, BX
BFIEEE DR T B4 bz, —7, taenia 5K,
Y HARITFRIO/NETIE, FrrFbFTV
X BWHERIE D LN, 2« vy KO/
T, ¥l %, phasic HINEEDEE B3 Tl
HLPBEINT 5 0oBHRLN.

R T (hexamethonium, xylocaine 35 X
X dibucaine) TiX, ®/E v FRIFI IV T,
HHERB A LR B DXL, v+ ¥ /METR
hexamethonium, xylocaine, pentolinium 2 X »
T, IHEIZ 25 BN % D H3ER D Hiv iz, Choliner-
gic blocking drug (atropine, hyoscine, bevonium)
ThE, ®AT Y PRIBTE, FICHhiEs X OUHE
DIFN B B Ivte.

D EoER»S, E/LEy bAEREIOC/NGO
intrinsic neurone iz 3\ CiX, excitatory neurone
DR B CTH D EHEE S, R EHERA
% X % cholinergic blocking drug O#5%E %, &
o DIEEITRWTIE, excitatory dominant %
RThDLEZBNS.

12, 7 bOEYREDIRKEICOULT

BHRE, BH—m, #r E (KBX E,
)

7 b EViiitho BESRERISC W TR T
TR LIELIEHRE L. $RE7 P e Vit BIE
ERICORBHEERZIERT S in situ B X
O E A DWW T duvadilan (dv) 2FWTE
Bl 4 20OBOEFINECELE LTk
LU, EEMRE 2 7B OREER O HEAT R
TEET, CORMEEHE L. BREKOXS T
H5.

1. EQE OB CREMRREIC X 5 B{RE
FED5 %, BEsEL TR0 HHo
g &vv, BEBOMLL TR AN D{RER G
2 (ol LIEHT 5.

2, dv 107%g/kg W X - TIEBEBD THDD
BRI FUSIEHEER LD, Th Lol KiE
WHA L. Thic7 b v ¥ VAERTS L,

0 8 257

Voo ol FisbilgT 5.

. FHT b r ¥ VAER LEWTIE, dv
10%g/kg TEEIC THE O] RISIEZHEERL
7.

4. FEHEA T, REMREBC XD, £<
— OB RIGS A b5 25, EERHED R
bhd, 7hrEvABEETSE, FTOMRERE
FiIT Lichiv, UHEE S O 5 1B IR I &
T5. :

5. Z20dHé&, Xpiz dv 107%g/ml 2512 %5 &
REMROFFENRITTETER L. Lrdis
FEEOEEOELRMBR CIHOIMER R D b
7z.

6. DEDZ I OoWTEFOBEL L 7.

13. ATP BBEMED B FEBMICH L T 3TEA

e m Gk, B, ), EEEE, B
BHERE (BRX, &, B4

RIEFIBHeT 56 E & LT ATP 5%
HXNTWBDTENLEy FOBEEHICK XIE
T ATP 1 X U2 O E OBBHISUE L BR
HIRSIC DWW TN T A, WEHI WV TRR
B (10°M) ©ATP, ADP iRiiEa s o 23, &
JREE (1073M) i2 70512 Lcds o TIREESS /D E L
DR RE LD, X5 EHRMEE S IMEH X
nT< b, L»L AMP, adenosine %1076~
107M DIEEOHETIZLAEBEZI T S ¥
HEDHRE R T, MEERTOREWTIIRED
LRILRISHAEBE XN PEIRED ATP 136E
BEDDREVEHERZ S THEA DS, b
—a = L EEAWTHORERENSES &
IEfFTHHEHTD ATP It X5 E@ITINL S
h, REVHBEOLPEERINS.

2 BRI X » TERBAZEEL T4
% &, §GFERTIL slow wave 2 —@thic kX %,
B AW I8 S, XL CERME( LT —f:
THo CTRERREVD, FRftEOMES bR
DT, BE-PEEREBOENILZ o T3
LEZBND. HEMHTE ATP (100M) T & »
TEBSE & BRI OBRD D, FEFICEES B
s, LB TRU XS IR ZEBAIES
TeFNaY e, BTEEETESL ST
w5,

D X5, B+ s ATP i



258 ¥

FOELIE ORI AMP I3tE 0L 2L,
ATP 3R EREOR S ISR ET & v o i
SHhVIEMTHS., BRINDOBBIEIG &
oz vy 2 AOELOBERE EITD>0»TiE
BED L ZARHEEBEL, ThASDAH =X
AT DOWTIRSHI LM ZET 5.

14 BNEHHMEBRHICHTEI7Z FLFYrEL
U ATP O fEFi~® Ca 1 #+ v Ol 5

EHEH (BRX, B, k), EIAT
Lk, &, $—EH)

E)LE v b DOREEHOEEHICRNT, TRV
+ v (10°M) Lt ATP (1073M) 3 H Rtk
WwEHOEE, BIRB OB 3 LS AR
EBHSITWS, L LaihdoEMorEME
gD Ca 1 4 vElRkET S &, JFHICHE<LD
DT, {HrOEFET Ca BHELLTWEZ &h
Exbhb.

S NaCl RS CREICEE P TH, 7
Frav v ko ATP offilid AL TZ{be%
Fisws, Z oy EGTA 2w Ca &k
E2+5 L, TROOEMARKETEL It » TK
5. L LIERPFEA ETHET 5101305 B ko
PHOBERCTH B, Higo NaCl % MgCl, T
Epx e Ca RIANMETHE U X 5 WEMIERIZH
H LT 525 BT XBEBI Y b IRGRHRE
D LN THS. 7k, ATP ok» Ca i
HEAIMLZT B,

Na & Ca &R\ 7ol Krebs ftic Ahv Tl v
FoAEARIZ10~20mM Ca 252 % &, @M &R
OB EET. 20 Ca OhRIL 1 mM La
ik Mn X - TS RICER2TZbhD
2, WHOMEILX La it X - ThE ) HELT
VAN

Krebs ¥ NaCl #5¢4uc CaCly TEE 12
FoUE UL ORRIE, Hicr b Ca RAnwi & [[
U X 5 ic ik EICER 23722 2 T I » TR
%. z o CaKrebs fihic R {EEAEZ AN TEL
&, P0G HITIEENEAISRAET DX 5 Wik b
7%, T OEE»STOREMMHEBHbIS X5
5.

PEDXS7iER»S, 7PV F Y vEIU
ATP omhRIITMMIEFEEEICFAE TS Ca XD
%, UAMIEP (RS HmiaiEonm) ELE

%

F% Ca OEFMBEELTHWADTREVWrEEZ
5hb.

15. #B I+ B electrogenic Na pump
DIEMAICDT

HRmcE, R vk, th, A4

ELE Y EIGHSEE % 10°C Ringer KT
H#7 U (cold shock), @R (32°C) R Lk
B BB 5 s iR IC 2 W T 2 ERERE IRk 2 1
W L 72

Cold shock i X WIS L, BRIEpUIEE
UL B LIS WICHEA L, 4 58I BT
D L6~2.7 I UTe. IR & RIS #i
L, &5 @ailrc. TEEH S ERE 8E
L, @SRRI IEREL 0 b aicd L.

Cold shock 25 ERICIR L7z sk D K
X X35 X OMAMIE cold shock DR ILHIL T
(95 4% <) BN L 7o, %7 cold shock #H (B
I8 1551%) OIREPL OB LI L Tl ok
X X3 mL, cold shock ¥ DREHLHT DWR/L 23
BB IR EEA TR IRLIC R U 72 00 i 45 Kk 48
IR o T,

WIZHHE DA A v DR EIE L7 Nat-R R
i (Tris) 24KK" (0.59mM) ¥, K*-KERiK T
cold shock #J OIEEHTL DB 235 ShF, il
IR U oI 0 55 HR S 4 S e, —H & Clm g
(benzene sulphonate {E#t) T35 HEIZ =22 HE K
FTBHH, THILT = Vit L 5 leak current 23,
S¥sr itk EBbnhb, 7 CaRERHET
B34 MRV H S s> o 2. Auabain (107%g/
ml) Tz OB IH S,

PLED#EH B cold shack FHHDIEHTHI DI
AiENaav g7 &2 vanbRic ks Efbh,
i < MEHEHL D Bk & R i RS IR 1 A v i
WOk s ELLNE, % 7 cold
shack 255 HIRICIR Uiz & X il srHEl: electro-
genic Na pump OFEHEALIZ X 5D TH D, cold
shack #MD> Na =2 v &7 & v AHKIC X Hilkd
M Na jREORADBKINTD D & Bbi 5.

16. =7 b Y DEEEEICONT

TEBE, (IWERIA (@l &, #H4H)
=7 b VIR TR & IR R A
B5. ZO2ARKDIMELNG, s X OEINE
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OEEOHEHL Dy, ISENESC X v EH%
TR L TR0, EBERICE VT
DIETESSABEI L 5 (EstE). MmEFt+
Z45i5%E % Trenderenburg phCiafrRIz D5
L, WEOem HO ik, HEEFOH DS
HLinwFEBds5. 1~8cm HO OWNER I
5L, PEOESMBFRIND, SHEEHHML
7z

TEeFA=Y v (107%g/ml) HH5 VLT Fvry
v (107%g/ml) OWRIIEE & dHEGEFHOEL
WITERIR B R U 72, MR A EIRC pE
572D T te FrFvv (TTX, 4x1077g/ml)
ZEALETS, NELR, 72512y,
7 FVvF Y VERTERR L AROSREEOERLT
Liz. —%, =25 v (107%/ml) ##EH+5 &,
RE OERNE B RER OF BT b b PTTIHEL
7z

I E T BREOBELHN (1 ~1000msec)
% transmural O FETE 2% &, —@EICINEE
T5. CORGEEEE U TEE-HRdRE ok
Bic. SNV AEIRL B ONT, BVERE
EXBREELE 7. o TTX oFRic X
> Th UL AMESmsec FTRHITEAEFEh
R o f2 oV AIE 2msee X DR IR &K
FAOBEEX D SECRMEBESLELRD LR
@ 1 msec T2 EOEZTR L. HED:-D
ENE Y P EBZOWCRBRER PR
EIFROEARIC DWW TR Rz 5 h
7 TTX 2 @AT 5 & DIIRBELHIE - 72
{fEshlin otz DEOFER»S =9 } Y OIF+
THIBERELLT, BEEOEHEZL TV L
Bbhds, =25 Vichd5RnnbEES
DRENDE ST BELZAVEFSRENS.

1. AT N DOEH[CDT :

RBER ®, NEEX, BUET (IBEX, 4
)

1 # = VMR « BB T ORERR & R
PRl 5 &, B ascamAERsz L, O
P ENER LI - THTL 5. Z o
BOEBEERRD LNV, # =L itk W»T
X, ZOXSBRELELERABLONEDS, T
ORE - FOREHOEFRRKDL T E 2 b h
5. ETIEMHOBIBICE - C, BESERITEE

A
=

% 259

D, TOFERELTEBMRL LTSN, 2Vick
ERACRATHDTHSE. Db, =L
TERNTIE, EHIZE OIEEC X » T T 7L,
L BHOREIC L > TRz B Va5, HFME
RWTI, 258780 « WD £ D fF
R C X - ¢, BRBFOHEROERE Shb
T EPHEREINTWESY, ARcL - T, BN
B O BEFIEORE L FBROREC L 7255
z &, TIbbLIERAORFERICERT 5 Z & 25
e s -

2. 0.05g/ml DIRE %7 ¥ > iEA-Ringer #§
b H=H=)LTIE05ml, ¥ v H = L TiE
5ml, FRERICEATS &, RELBOBHIES
Y Tcind, BOEHOBENSERL 5. NFBEIE
H LT, B, BoRBRREI SRV, 8
OBEEMHRIIEDSNB, Licho TLOEHES
Rik, EMPEERECERLCOERT Shic
hDLEZLND.

18, BIRENVELOMR : FICHBRROIBED
BHERICOLT

ZBMER, HILET @ERA, B H—4H)

BFIEH O BERE R X OBBIE OIS 2> 5B
K+ BEHNT, 1 XBOKBLCB-T, TOEH
FEic W7 L T, 4 XKOHFRUOBIEIRE N %
3.0~4.0cm ORI TIICEREEL, 2 &
3 OEEOM % BIARE & MFTR OB Ric —Fw
Lt %7 BT AORE L R FFERIR
L, 8K, #5805 2EHRICH5.0~10mm Ofg
TUIERIE U7, BAMEY:, BEE - THEEERME
FERBIE LR, MERCSWT, YRR T
OEFEM OMERIREZ, (20T E AR cRg
EL Vv R EEETIRCR, Maio2~6LEEL
7o, Eiz, UIEEE B OBBEMITIREL Tni
2%, HIEEE T O O Bvisiic sy, Y
A ADEN, WROEILBRL L.

WEF 2B bR EA YRR 5
7. Lirl, ZOEREL TWATHROKERRBI
BRREMRL T, RLUNBHA4BIA, XL T
BI6 A & AT ia BT o i E MR B L3R o
RN 5 M E Y, Bicize{FAFEL T
WBHES5 YR ARRL

—7%, &2 r AROUIEE OMBENRE T
i3, BRGSO R AR O TR
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BEIN TR, MiEOMmEDEKIIALNTL
7o, T mucosal bridge oA TiEfE Iz
TEE kT BIEMEMOMEMEIET T
BOMMICEL T, Bx0BRPFZEINDT
A5, BEEZOLOOTIZIRTFENIEERE
BARERERTHSZ LIXBRTHH, LW
ERDULHEIZ L5 deformation p3—iES &7 L Tw
L EBHELR.

19. BERRALEYOBR BERIVEE
ROEBHCH LIEFTHR

il iR, BEREE, 150, AR (F
ik, B, AR

4 2B LRy ERFNT, tetragastrin (TG),
cholecystokinin-pancreozymin (CCK-PZ), secre-
tin 3 X8 CCK-PZ tHAlokEz > caeru-
lein DFH, MHEFR X OCBEEBHHOEDICE
X ETHR 2 kT L 7.

1. £ERNEESCSL T, TG, CCK-PZ
X% caerulein 1IH I ITEMIRE R L.

2. £RAE UHH/NEERIC S LT, TG,
CCK-PZ 3 X (¢ caerulein W TLlERIE% %
X E+ 75, secretin 13 HYEICIITTHEIIE %,
s DEFEITITRENREZ TR L, —E LR BZ
Shind o 7.

3, TG 12B%E 3 L8 Oddi FE§I5 DI %,
fih 5, CCK-PZ, secretin 3 X% caerulein |Z,
JAEEOIHE & Oddi FEpHoMiEZ 0 Es T L
7o. LA L, # Oddi FEH9fm o) i 3tk L T
1¥, CCK-PZ ¥ X8 caerulein iZ4:4A/ & Vi
o, WHEEROERZ L. ZOREOHMBELBEIT
LHES 2O PRPTHS.

4, WEERN ORI LT, ARkRB X

OMiH & 31z, TG, CCK-PZ 3 X' caerulein
TSR %, secretin IR R B L E L
7.
5. Caerulein DI5EEFTERRIZAIRMRE L
Bl OEAET DIHHTIE, ZHRRLGETHTH
V. oshRE, NIRMEEEINT, SRR D S v
VERRINIC X o TEBITBER L. LR 5 T,
caerulein RTINS ETTLEIEEZE + 5
B, PRI IR MR 2 S0 6 Z LIC K -
T, BEHIEMRERIIEL T B EEXBR
2,

%

20, BEDEIERINICOLT FE18R BE
DEREEDORIE

i (ERBMOLTFERX)

IS E OER oL, i > Tl e
Bindh, i, Bk 2MEOMILT 2T
DERIME DL VA WA EFT L v ks
nTwnan,

FHH, WAIm AR S BT, IBED
IR, MR LA, WEORIRZ R
METLEEZERLXLUTRIEL, BELAE Lr
L, ZORETE, Ml X ONGPEED 2§
e RM%, BOERT 5 & 2EFITAN
Do foiedd, AT 5 mELHNERERP SR
DETHD, MEOENEOEIERELETHK
EHEREE > TV, £ 2T, MBS XOIBEA
HERR DI 2% %, MEREEZHR L THlAA
AT HTz. HERRE T REA RS/ NG HuR
DERIC X DO EE O — A M A AT D
DTH%H., O EITXY, MmHKEIGNERED
TRERBSRETH D, T, ML S OWAEIRD
HUGHT 52 &EBTE B0, HOEE) &I
MIAFFCBETED.

FEER DFG TV RIS R IR DD O TH B
75, WIRBOE (L FllEEIN T, 4%, BED
) & RN OB R ERETT 5 edic, MIEL
TR FHTE L WREERD D LB LN
5.

21. FEE®EENT D BB RS

[ E, (WWRIEFE (SRR, £

XK E BITIRERALE X B I ET) o /ot
IR L, BRIE, JRERIN D 2\ HEE: O
X o TR ER R Y, BRRSEELLT
AR TS OB, WA X - CRBTHZ L
IR Uie. A, SO AR R E L & ¥
5 IRER-BEDE S H BB 5> £ 5 T2 v TR
Po. FORBOKRERZ2EDLS>THS.

1. T AR % 2 UIWG U 7 SRR BRI A %,
JERRIN A4 X 2 VT, Flaxedil « ATTFRIE OIREE
<, TR ARSI & » TR E o —@ik
DR EF (1~1.5cm HO) RO&fEeE=hd. 20
JRE B S Vi R S R O BT & » THUHR T
. RERTEIZX 5 2 0 X 5 iR E OREIGER
[E2ERD b WIETh, M{ISREIIRAMRE R
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ORISR AR T L TR &,
WﬁE@V;OTWﬁﬁFﬁﬂbanélﬁmﬁ
5. ,

2. BEBtZELT 5 T MR o OSSR
IREERSC X - TSN 3. {ISESIIRIE
%, FASERRERR RSB LML 2 41X T
1, ZoBmMESIEE VERIRS. 0z &%
IREREERFIC MR 2 5ME BRI X » T2 K
AR REEISIME S h B EFOD 5 Z & &7
%35,

3. —WOWﬁ%&&._ﬂWﬁﬁlﬁwﬁf
H5BEREHRE S LT LFEHROR TH BIRE
TR OYMT KSR O BRI X - T, T
FRiT R 140~250msec, ##kt 150~280msec D
REFRPOEERIND. ZOBEFTIIE Tt
O IEHBRED NS,

4. BEREWHRFIBOMEIEREOMOE X
TRAIO =R TR DU X » THEL,
5, IRE T BRI OMEEIM DL 4mm OF
STRIMRB AT TS 2 LI X - TilkT 5.

5. kWA X (pentobarbital sodium 30mg/kg)
TRAERMEZNT5IRR-BEM K 5 & ¥
B, wan

22, AEHTNLEED E-C coupling (23 &
IFTRIREOWR

JUE O, sl & Lk, B B
- EIRBR A EEEAL I ERARIC B IS O ILE A
WHElT B &y BB BV CEBIEAL O
REBIEHZ LML TS, bhbh
WRERT = VLERSR 2w T, E-C coupling
DI H HEIBR L PHET B JETEHREO%)
RegsLl.

EX107c\ L12- 3mm OLBIEAIT sucrose-
gap #ltiL, #5&E 2~ 3mm O—»bIlaNE
AL & IERR IO RRFECSR 21Tk - 7o BRI IE
% Ringer JRICHE 4 DE D sucrose # X 5T &
X o TERL, 20%55 300 % £ COREHRE
v, —ICERIRER B IATRE b i BUIRKRR
NIRRT LD D23, T O time to peak ten-
sion DEMNBETRZD, DWTIERID rate of
rise ZEAD L TL 5. 5RIBAIE T TIR20%EE
WTHBZ b, BROLHEERERO D 5 EER
BIEE TR ZERTZOLHBHTHS, T

b §R 261

DRFEN DRI D - 1IXSEHEMOELECEE
T530THEH, ZOEFIIESEE 2 H0E
R X VST b, $FILEERL - 158
TAL overshoot « L P RHSBHINT ELALE
{fEL iz,

FRBEOER « EEFECIELY S 5 h i
V. 100 %L EoEEHK TR spike X 5 Z5iEWiE
BYEMOAEFEL THEHHIZEEAL TL £ 5
z oz, NaCl £%% KCl TE#LIDKI
sucrose X TEIRIC LCIBRZERT5 &,
BINRORSE W 4 & ¥+ 5 contracture DFAER
%#%. LU & U @ik Ringer WiERERR 2R T
contracture Z¥EZ I¥DH L, FTOKE ZITKE
BT 5.

PLEORBER» DS, ERV=ALEBIEEWT
XERIEDS dual effect Z7RTZ &b k.
$7/4 L superficial 75 membrane site {ZxT 5
HEMBETHEL, DWW T deep contractile site
NEDOMEBEILEDDEELLND. |

23, DEHIEIEREKIZTE K RO o0ouR

RN K, B, $Fo4)

fmiar Na oS ER A=V LEFOBLRE
REBXIETEEZOVCRTTICHRE LS,
V& o3 % bhbiud Na G015 OREIREGE
B oOWTHR 2T o Twa., SEIEZhicE
ﬁbf,urwmkk;&?ﬁl<mm_00%
Bl owTtHET 5.

& K mh3Sa0ER 2Rz i 5415
NTW5, ZO®RIIEE L IO b HEE
BEXXESHOT, BHMCIERC S 5hh
5. Lal, HrEkL TR K ik (016mM)
BEL TR L & RITRED - & — viTZE s
B - TL %, Tibb, WHENR IOWEEDO
LR RERS STBRACHERL TP L LT,

| MREE SR A RS LT L, T OBE, W

DIEE D P BIRARI LD HEGET 2 E ToOrRM
(maximum activation time) PSEHEL T3 23,
HAHBEROULAERELTWS, Zhvd OHZEL
134% Ca % K WERIC L > THRZ 5 DT, Ca
DHIERERIC LD HDTIREV. BFBL, £
DOEMRE L FEHEMAOEE»LELZ T, Th
SEEITE K HIZ X - Thid Ihimian
Na 0FERICL P DDTHAS Na KV 7
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D).
'—f.ﬂw¢®Na%%%kﬁB?&wmﬁ#
M-k T 5 23, ZORjCd maximum activation
time O L MIEEE OB BRZHRZ » TV 5.

F 7z, EIEOME K e 2403 U Calan Na
RN -5 I 7 rapid onset and slow
relaxation &\ IRffi- & — vk & %75, Na v
Tk Na gL bicfpxich L 3x —ViT
BTl

T B—HEOFERAERIIMIGON & 540> Na I
EoZEbr, WHiCH L THRBOE(bE Db T
ZEERL TS, & LicHlary Na jgE o REfn
R AR5 L FE L ShD.

24, NT N OREHOERIC &L DINEERHE

TRHEHE, ALRT, HEER LK B B
)

ZES ) v ) VIR R VR Y =L E
DIEERL, MRk JIETEIR (32-5C) @
WMRPEE L, EECX Y, 1) HEELTE
EA LT, 2) EEEMO LRSI
HEEVMET L, FEERITER L, overshool 13z &
AEEBL L 572 3) ELARNEEET 5 25,
IR T ABCXEbDEELL N B, 4) M
ULHRBR JIV IR U, IKRIRER L E R U 72,

Ll E oS Rk oS L @E-BT 505, K
TRIZ & % ULHE D1 BE5E%) B A3 TS B BEAL O FHFENNER D
IR DHICRRT 2 p B2 RETT 5720, K
BALE R & 0 EESLE — T D & —E ORI
CEEL T, BEER & BERR ISR JETHERIR O
WREBEE L.

Z DR, 1) BEAZ —E ORI —E O i
WEE LT h RIS X D IREERINVEEE AL, I
WGRFEEE L7z, 2) fRIRIC X D capasitive peak
current 33 X OF terminal current A3FA TS &
M5, REFIEEATIIOEELZL N 5. 3)
TTX (107g/ml) OFEM T THRIRIC X b, slow in-
wardly directed current ¢ peak |3EFBHICIREE
L, £® delayed component [31-KL TW5 X
51BN 5. 4) Slow inwardly directed current
HERT LIHK T AR, (IR XD BEL L
h & 47 L T time to peaktension ﬁ“{ﬁﬁ?ﬂ&c; 4]
BIET 5. - 5) EEM LIRS & oz S
*ﬂ@@%wén:ﬁmhiosiﬁﬂﬁﬁE@

CBATL, & EVIEER (F9—10mV) THoRIR
TCEY B, EBRBREORERET 5 C
LR EBEL T 5 T2,

CNEDEIR O %) 1k Na lack B3k, F7-
Ca excess JFIEDOBFIC L LEELL TW5 53,
b EICHAT 5 Ca MR X VIIRL, Th
1z X - T Ca in ward current 233-K-4 %% 5,
IR AR T 5 b D L HERI S D.

25, EpIcxtd B insulin O{ER

Lk—p (LK, IE, B4

A/ %A ORI I R A IR EE0.2~0.5Ta/
ml ¢ insulin (Glucagon free Bovin fifh) #{E
X ¢F OB BLRATYANCERL, G8T
insulin OYEABER ZRGTL 72 (1) BRI
(K)o =2.7mM LI FTHiAT % (K)o =2.7mMT
5.8+ 1.9, (K*)o=0.1mM T8.3+2.3mV 45y ).
Z DB RIS glucose DA I RFR s < AR
Eiigs. (2) SLBEiiomd. EEEARR
ROEET S 4B E VAT % %5, phase2
&3 LOBTHMTHERT 5. (3) BinomkA. F
M5 3 HE L VEESRHEL, 155 BITRKICE
+% (L7fE~24%). z ol peak time T%,
contraction time DML (15%), GBI LD phase
2 OREET, 70% Vv~ C0%EE. Z DL
A (Ko i orit (Kofree T2.5(%)
L, glucose-free THAT D #5/h X W (1.3fHF). ¥
insulin fREHD Z O%RE TR T 5. .(4)
(Ca**)o & BIROBMRIE EHICHEIT 525, K
(Ca o MKV SR DEATI R & BWERADE V.
(6) # K* (140mM, NaCl & #ft) #ifi3s X 0K Na*
(10mM, Tris chloride Eift) HHEEHHHEDE
T, SRt L X - TR T 5. EikiE
W 4TI T 5. (6) (K*)o free HRiZiER)
B phase 2 Z ORT LIRS Z2HE K & & %
23, insulin 13 z 5 2B R+ %, % 7c N-ethylma-
leimide (0.1mM) oOIEAMMEET S, (7)
Hypoxia T% insulin TIHEHBAHNSEE 5 2%, {6
BhBAL OB LT L~ VB T LT 5.

BLEX D, insulin WD KY EilEEOTTE
UL b 2B, g K -Catt Asiuc
Y v#mlapy~o Ca**-entry Ok & SR o Ga-
uptake DBRERKSICIDLZEBELZLNS, &
7= insulin {3 K* ##)icf U ouabain fR3p R %



R
==

BETH50CIREREDLNS L, 5T insulin @
e, K*-transfer system ~{EM &, glueose
transfer~~metabolism system ~{E F§ %5 H 1T
independent IHFEET B Z ENRTFIETE 5.
@ﬁﬁyﬁﬁﬁ,ﬁfﬁ—iﬁ)

26. Dopamine @ %% £ ERLE ST 31EB

%EEW,&W%?,%%?E,E¢§%(
K, B, ) :

AERSECIERTER & F U T, Lm%@m
B/ OFEERNU oy »FRE O OERE
& (Tohoku J. exp. Med., (1966), 90, 97-103) %
#EL, ETOEBRRE (Tohoku J. exp: Med,
(1967), 92, 243-246 ; (1969), 97, 181-185)" %%
FL7eh, bhbhll, TOEEZ b Wvw T,
noradrenaline % isoprenaline OfYf %13 BHEH
T X BEERAYS A AR E X Ty b . dopamine
DOIERZEBRL THhi.

Finhb, vHIEIRF=ALERLE~TI

CERFREE, SERIRX D e ZHCTAICERL
T, M EHREL-OBRIL <, mE - (kB -
fHBIR « ERERIR « ZRGREAR 23 16 3R B, T R#
Ik « BIHEEIRSLEEBMER) Wh =a— VERF
A, LIEEBHELC, MEOEBRE T £
R Sk D 4 HE R 12 300cm®, JREE1E33~34°C &
L. L T C
Dopamine 20pg CTOIHE ORI EY, X
BIRED L3805 MM L7e. 2oL EEHL
FEERMSERCTRHRL, R8s #EE L
7z, 10pg THIWAEBSTRBRORIGBHED .

ZhboETH, um&ku&aaaaﬂﬁ&
Shinh oz, )

Noradrenaline 10g¢g T, %%tﬁ”&%ﬁﬁ@iﬁ
Ml LRBIRED ER & FREC, OO
HLB b e, FigiERT: dopamine i R CE»
o7z,

 Lh ED#EE 85, «dopamine X LIEIC BB L
BWET, 7% 0 O LBENOMEER2EP
L, L2 bHfEHRE 2% noradrenaline X 0.3 R
ZEPHEI N,

21. PIlRERIEREORE
thE 57 R @& SFRE (BIK, &,
ki)

W &% 263

Wb 5 PR ETUERE O 2 iicit,  PIRE
BIEREELLIFSRTH S, BETE, B
BT X DFIRAIC = = V=¥ 2 VI HEENKR
FHEMTIebhTw5. Lp LT OFEEFRH
DITAHE, BRSNS S5 70, JFBmA
sk B RERIFIIRE OBIE HESEE L. BE
FTIRE, PIRE & B E{bT 2 mEREH
WOREMIICEIE T 54, TiobbITEIRER
SEE, B IRENEREE, AT Sk, 8
IR IR E BRI EEE»H 5. n

FEEORRIREMOBVEBMEEMRER
LBFEE & o te. —RRICHBERZTE LT L
LA EmLCAEBLL, R TELICHITH
FhT5. ZoRETHNRBEMREELNEH»SD
EBEANEBELLE>TWS., COBRETEN
EREETREL G, LT ORERET 57
WiT, FEMZERTSHRICER Lice 3k

MATE I ORERVE, FEMR P T 55 R
T, ZOBRMCENRERTOIDD T Y Hf =08
VAR B B 2 REETER U e EJLER
AV UT — DRI U IEIROE L b kD, &
DB T 4 ¥ £ VBEFH R THRD Y 78
WAL X T h Y H—Nhichiiie, BEELL
TRINHENEE ULTRkD B, :

ZDEERFERAL T, 42 TEERR I C—E
HIFIIRIETEE 2 /E D, BEMEIC X D EEMIRE 2 E
SELRMBD, BEMEZRD THhicl ZHIEHIC X
DEBEZEIRL S 2EHEBATERDT, shiik
BIfE LA, COREBEFERALT, wWaAWLAR
PIRED A X CHIEL CTHIL 25, EHLY S
R CRBENLFIIREESZ . - 2 hidk g
K%%Eﬁﬁ%f%é&%k%hérw

8. ﬁsﬁﬁ,zwﬁlg#notm“ cyclic AMP :#u
L7 serotonin ©{EH .

- ZEBEBR, BK f,MT~%(§%kA£
R A ) . S

RVT F — VCHEEL 72 4% BV, cyclic
AMP ¥ X (X serotonin ¥ ¥17-oxosteroids 0
ST B XE T ER 2B L 2. Cydic AMP
(50mg/kg) DIFIRAIZSG CIIHHEA/LE Y O5
HImMIR S 57225, 10mg/kg ORFHEN~
DEEREG CRAEMRRb NI  £2 T, A
FrA FhLEYOESRBEPHEETSEwD
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A TVY 5 methylenedianiline TRE L 7=Bic
BWTHBE ST - 72. Cyclic AMP #:55130%
iz methylenedianiline (20mg/kg) THLE L 78
iz cyclic AMP (10mg/kg) ZHEHACi G L
& A, kILEVOSWHIMIEL R B
S, T DT kM cyclic AMP AMEEIC BT D
AF R4 FRALEYOEEFBECEEGL TLD
SWPEmA R T b0 LB LN 5.

Serotonin  D¥FIRA (0.5mg/kg) I X UHEHRN
(BT 1mg) 5 ClRILTHE KL VYOI
PHNIEZ 5 7Eh o F. 2 DT &5, serotonin
RN LT VOSIBITH L, MR ER
W, B 5WIEIIHIENCER T 5 0TI L
Exbhb.

'29. SU-4885 DR L VBEIFKHARINEY D

SIS LETHE
A B, ZEHBA, WTF—H (B, E,
G A 2 1)

EEIIA RV, RV T E - LBETT, K
IR A I L, ZERE RIS AR 3 X O /o BERRIR
FEW, ThETROBIRICH == — VEIEA, IR
1f %ﬁ" otz

ACTH (1iu/kg) ##lkAIC G545 &, @I
17-OHCS @4y ihiE iy, & o5l iin
HEEO IFELALLIC b 72 b S hic, Ly
L, ACTH 1z X % 5ieino i dE LW,
SU-4885 (40mg or 60mg/kg) % ilRAICES T
5&, ACTH 1z X %5V oRgshRIaE Hicil
X p, SU-4885 2% 5. L 7 R I~ §960~65
% DL ERRL T

%72, HCG (20u/kg) #EHRNICIRET 5 &,
EHICHEL7-0S o4ribidtismL, %5460~
90551z L TH b D E L5 T 05 ih gt 3
LA 72, % 2 € HCG #%5.# 7541 SU-
4885 (40mg or 60mg/kg) ZEMRMNIC 5 F %
L, HCG D¥SHERIGIIAAR Y OB » 4 5h
7o, T OO ~62%FRE TH - 2.

BLEDz 2 X0, BHE7TY F r € YOSid
SU-4885iz & » BIBILE & [WEE, FHHHImiSh
Bz &b s, ‘

30, ERPREOEHFMERE=-1—DVICH
[T 2B &I

%

SRE— (B, %)

X VF = RN DRED = o — v VU, EH)
WRIISCTHET 5 b0, L IGER)FmORE
Rtz bbb OBRH SN LD, o HRERE
ST DR A BERAL X5 & L.

KBRHIAD S L B ToD ¥+ 7 A
medulla & lobula 1T & 2 &85 FLEIRME = = —
AT DWW, Bk ST &RV TIN
JodhH D= 2 — v v preferred (AT Z2[H]
P 7 RSB A 23, null iz VR U < s e ns
hWEN—HMCHEET 22 LB bhic. 2D
BB EEIHAC LTRSS ERCEE VS D -
Fohs, R T 22 R REE O Bk & iz i L
Fo. 20T, WUFET, XD KRORZE M
EFTALTVWS lamina O = = — R V{TDOWV
TIAIRER, RO EPEL IS

Fishb lamina ITIEBRRICETH = —
v VRBEELLWT, Bk Slias 15
DOHTHHT & 5 FRBIPIRAO = 2 —r VIT
BTN (HMA0ES S 5 T & 5 R
;& LT, ko ON & OFF LiZjs§F5H 0,
ON O Hh %12k OFF RIS T 550D 3 fEdh
%z & ; ON ¥7:20% OFF iexf ¥ BI6& 1 H—=
2 —RmVYORKBOXELLLZ L, DEDDHEH—~
DD =2 —r VT ON ZAM & OFF X H1H
n, ON ZABICRIN: LT OFF ZRM»H 5 ¢
FINCEBER TS ~OHEERBS D, AL
B TH B LI ETH B,

ZINBDZ &L, EBRREOSIE, ET0
gRmlan g lamina @ v~/LT RN B
Fo AL, k@ medulla % lobula @ v ~L
T, —HRIZGCHIETE - Ebh s B E BT hic
mbv, MEE & bE T nul FloMEEEE
preferred {A] > BUEEEL & 2358 T 5 & B2 bh
5.

31, KBGEEEMER & HRRUEBICHKITS
Ak EEOMS

FINERE, BEET (BIRXA, &, H4m)

b b U R E )T R S B B T Y
0.5 Fp 47§ B EEAM OM I HEHER. (PR)
%, Wik ORGSR & T THE X S TEmE+ 5
LETX S THRINL D D, E722 ROEEIK A
ol T LB TS 2 2 FEICEB G TR



\
i

50, RP &R EA 2 M CHii»oE
ﬁk%ﬁtfé&f%é fIhare %8 (CNV)
Evd

m?h@ﬁ&f%%ﬁ@ﬁ@%ﬁvt.m’ﬁ
HOKDOWTT —THAED L Y F— « »ULRIX
AMETHEROBB LY 1B hizd DT,
CNV 4 FERRICAHERBIAORSR 2 —F S & T
fTHAL S 5. WG FEEEEE TRER2 P

£W¢ow@m5w@@mﬁ&mga
computer ‘TR 7% - fz.

1 #fF iz Qﬂ’@ﬁﬁﬁ%ﬁ@&»k
RP DRENSED LN,

2. 10MbG D 2 ZEERBEO 2 R LE
WETEET 520D DTk - THREEENIIE
555, CNV O7ahiciiEs) R iCE R R
LRWERESHFETS.

3. RIGEBOMR I EZE 2 TH CNV DOiRIE
BEACELT, NTEE T X5 CNV I
WHEDTEL 25 L WIET 52 LI RP OBA LR
BTh b

4. CNV. DIBFTEIS A1 v BHTH SR CTRoAIR
IB2RT5, WITHARC X5 DOILEEHONH
EBEF CIRIBNRKREL 5.

5, RP JIxHAERE CIRIE BB AR TH 5.

- 6. TS ES) ¢ o CNV OiRiEE A HnH
HEHEOENLIZLALZEST, RP T TFFE
THEAREROTHERR SR,

PlEoz &5, RP EAHIES) BT ChERE
EE L EEEBRT S focus 2% %, CNV 203
O EREIRBBEE T 5 Wi R E OB
TG T 50 LEbh5.

'32. DDC (Diethyldithiocarbomate) DR |-
HTIRE

WA—R (FHhK, B, fiL), KRBEEE, Bk
Ei ([BEX, B, B4
FBEROFEBEICRFD /LT FvFy v
ORISR T 5720, BIORELEROBR
BBRTIMEORER & L T REBRZ{Tn-
7. : S

© Wistar 5%, M, F£A427%X3I16WE2FEHL
T, Bk, IREGES), HER, ERRRERY
77 ACERAFR 2T - BT, WMIRE LT
VAT RIEIK 1 ee ZIERAESTL, DDC 1k

b &% 265

250mg/kg, ¥ X 0200mg/kg & AR IR
BLIZd O RERICIES Ui, TE51R2405 R, 48
BB T 5 ThFRoR Y 75 A2 GRIkIEIR,
SRR IC DV THEHRE L.

DDC 1:4H41348R B 0 RBk& 1T78 5 7228, &
HEEIR O 1 RO FKERIBIL 4  SHIEF] & f7—
rbb,DN}m@ﬁ@ﬁL%géﬁx&v a
BRD LR

WBURIR VI T A 40 8 W, I £ O B
MESh, RADUMRIICE T BRER, HEIR
FEBCHB U TERCEA L (P<0.005), 7%
DWRFLERL 2 (P<L0.001). LaL, Zhio
W 2 B B 24 iic VWil » T &
0, ZORBITHIEHI LHEENT D » 7o, L HEIRES
@¢@££@ﬁ@£bé$%ﬂﬁ@%ﬂ&TLf
Wi

ﬁk,DHD%%g&g@%%&bfﬁﬁﬁ@
IR DO DHEE: D B 358D Bz

L EDRkiE, dop'am'inenB ~hydroxylase @FH
EHCh B DDC 25 U 7o lic It E SRR o %
PIEISNEZLER L TE D, ZOEE»D
dopamine VLEBIEIR ORBEEHEICRES L &
ERMSha., ik, TELEROBRICOWVWCIX
ﬁ%@aﬁmﬁ@zmkﬁﬁ?m% & ASTRIE X
hs. 5

33, RYOEE & Bk & OBBEIC O TDOER(Y)

ILARES, BHE— Kk—8 ATKRX, E,
B — 2T

FHMAEREENREY, Bk ofEvmss L
7. BHBREE L LW oD, T R
BT X D, IS A LT B b B
BT L skdre, 52 & L HAIER & o
EEFA T :

1 BPCHIREE < & 5 BEicx 3 5K
RELT, @ oD 5T ¢ FOMER{LSE
bhi. #, 5:180EET, ¢ FOENBES
nic. g L »
2. o, HRdROocEbRLE o
2L, ET»VC?<%W“£LT%§bh,
rebound T 75\,

3. L0 a FoOMEORNT, FRNC, £<,
B EoBEERE . 0 X, WTLT, Wi
5, WLz 2 d b otk
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4. ZOZELRIE, FligkE L CONRIRIEERRE
PGS LD 2 WD P IEBICRE L TfT i -
7.

5. ZORHMRIE, E#v-~LoBbichs b
DTh, BRCHES DTS,

6. Wik ET, EWicRo o x s, REfam
Lz LiTatt BRI 0@EWE, BG5S E S
PSR R E RN T 20 8P TETLHDOT
Wi LARR L Tz

7. BREBT, NRFEROZRT, o FHERiE
THENWSZ LW, EFCRETCH -

8. T & I7-SEEREE R, MREOTERGEE) &
D& D OROHEY & OBRICE WD B
7z,

9. LMW TD, HIE, KERFIIT
WS A O o Foifpiciy, xdx Loz s
BonLlwvewns o ERBRL .

34, BEEFICEATIME (EDI) 1 F2D
EFKICHELIZTHEICONT

IAR#ES, Kk—F, WTFRE, Foks (A
W%“,E,%~$ﬂ)

. A A v EEEEAEH L IR X
RHME%(4mSE)®mﬁ%Lt%6um®
AOBPE IOV THET 5.

2. RRAF=T avERER, B4 VvEEREE
LEBETCOENRBEZROIDOEBEEL
EHELTHD, HREFOESITION BT E
CIRIA VDS, TESIE 55.72F & 7 D OESE
BEALT VLD TH 5.

3. #=mEEE, C, F. F., B. P, pulse, Jffj
WeEE, K pH, KREO6IHETH Y, HBHFH
6 13005 LFE5: 00502 [ EfTRo7e. &
7z, b BoFBLIICEELcdbDR, 2 v bR
—/b (RHEATER) &L

a,. C.F.F. liz vt r—/ (U4 offic
WEs1HE (FH) off, 55 8H (&
) OEPESBTEDL, &a VLR
IR & U CHIERET L 7.

b, $EOBMRETIEVIE Y & & 2 bh
. THIIKEROBEREESE L L UTR -1

c. XU TXOERL, BUWRIERSE X
LSS S,

d. ZzoFERBDIEEAER, B. P. (Fic Pp)

b
&

i

% pulse DK TFERLI.

e. zozE»b, C. F. F. X 5EwHE
DHELLT, B. P. © pulse OF — X I3HER
ThdLEbn3.

f. g pH offiiy, Ui X 28HE
RHEHITEATNEE b,

g FisseRE I, BAREAHTA + &
v izhs, Wi Essbh, HERT —
£ EVEFH 2T,

S OFER T, MYBESPHEDN S LT
Ehiedd, —HHCBEVESBHALNI KT TH
%, TOT EREA A VBT BB EEZ LN
Lh5, SHRILICREINENELDLES.

35, 5v bELROCFFBICKTTBEMEL

BFAE, FRIbdCEE (RERARR, PR, BTsRm

Eyzaguine (1972) i Jhuig, # =L L)zl
VAL R U ORI & 7 BUG R & v
5. bivhbrudkiilaz & w7 v biEREIC
WNEREZRA L, HE LSRR 5 AR
(bR, FDo3F — v X OEMFEERFIC
DV THET L7z,

LR EEEFIAT BB OBALOBINIAL A
Tdh - 12D, BB~ F AR, ~ULAHE
ok L CERRIERR DR SN s Ha i LRl
WY BB R ESR L., ERTRONDEM
V4B ChE % T B - 7o b3, NaCl, NapSOs, quinine,
HCl 3L, * QiR U+l k& <£ML
L, BEEEBC X - TRIE & A EZLLER.
Imput resistance ¥ NaCl TJ§/> L, quinine T
AT 5.

ﬁaa%@ﬁ%ﬁﬁﬁ4*VﬁlUW?Iﬁd

A omEESTIEY 5. BEC IV EMEBBL
mm%ﬁﬁﬁéa,anf@+wr,@mmef
13— QIR R 5.

DL DfE BRI o BRI AR EAL & X<
LPTWD, 2D XS IRBEMEE, Fv PHELE
X0k Ui R AR O DB AIC B 2 R
LChARICEsRTE, ILEBLBOERST
b5 5F VOB THRBEOBEAE LR
BTET LEkhoT, 7v FEEEIDM/NE
TSR L 2B A L LS A kT 5 b
TR, RERBOBLRETIHEE L IR L
WERMTHDHEZEZBND.



¥

EHEEL 7o ERE AL O A ER 1 mm BE
DX ¥ ¥7 Y il 0y, FiggE o
M52 B0 * v €5 Y — IO BRI 2Tk
T 5L & BELETORGLIFABROERR X
72. Zhid Baxter (1947) BMRE L7 55 VE
%L TD Donnan BRIOFTEBRFELED I L—
BL, MABERTEELD % OhBRS, W
B{LEWEN TH D Lo b ofEmEeEST T
%,

36. m#&@%ﬁm%%TTMMmeﬁiv
PRI

[’} %ﬁ,nmﬁgxﬁmﬁ%(ﬁﬁi, =,
k)

DR X OF OEDHIcREREEL, LKL
BN 2 T B AME MR O RS b h T
WEH, FOWEIDWTOEMERERGeb
HTWiRW, Licdt o TR OIRAS R X
D ROMEA AL A BRREERL L OWE I OWTh
WRTR>TERENE L.

RPN R — LR, ANTHRTICx 3D
ERER 2 0L, ERNMBHET UL,
BREE—IRE RO = v b &, WREINTPIX
MEXDEHLE. chb==v | OLEERRN
ik, EMREL XBEEPERLINET T -
7z,

ZORBERRD & 5 eHE 2R TROHA VoL
ADFCHR I N,

L DHic—Z L THBET Sk0E 4 v
A Zhbz=y MEZ /A7 FV+ Y VEIRNE
Fhe kv, FERLHEEEOHMNERL . ACh
(2 ”~10#g/kg)%%WRP?EE%T,IJaCPJ(10ﬁ~50#g/kg)
BIRPIIESNIC. BERR IR - . EERE)
mﬁ%&%mmkﬂﬁTéb W D B SRR O
%mwwwgnf L#hiaT, Zhbii, um

CRRE % D OISR Z AR D OINE
%z%hé

2. $ﬁﬂ&§%mE%T?ﬁuﬁ4,m\»
A. ZhbBo=2=v bk, ACh, DNPP, NaCN
{RIRERSIRAIESTICISE L, asphyxia 2 X 0 J0E
BEOWMMERLK. 7 FrEY (05mg/ke) %
Bz kD, ACh it IS £ U 7= 25,
NaCN i2#hd B RS HEE L Ao k. Sl
EZG LIRS A RIS 2R S T -

p
&

£ 267

o, LEEEAT e A4 vEACZLY, BEHRED
HE& & &b, Y, asphyxia iChbd BIE1LH
Kl LichsT, zhbiy, EalRiME, XK
BRI LR BR BN L A2 b b, LEEE
T, TOREDMICREE2H T LA
TR D OROMERHEL HESN B,

37. Fentanyl L7 Droperidol D EJIL E v
P RRBABIEMIC N T D RIBERIC DL T

Kitle—, £ BB (RRAK, [E, B4,
THfER (REAK, B, FKEE)

BRI CROAE B 218 O T v 5 FREE
neuroleptanalgesia 12 35\ T i 2 FEE M
3 Fentanyl i XU Droperidol ®&/L% » }
AR AT T B ER 2 MU/ NEREIRIC X DR
Lic. BRETRCHEREL2dOEZAVe. B
#5845 I & L. T Fentanyl (107%g/ml) 135
30~605 1z BT, EPSP 0k & X2 ZBH I
TEDEM, VFTREERZEIETSCREL LS,
S7z. AR, 7Y v VERE W CHEAS R
NeE R X BEBENRED 5 WITEEPLUE
iZ% Fentanyl OZFERETFEHEI N » -
7. TR 5 EES Ih 2 TR R
X% EPSP ks XUrhick< EEIBALOFE
13, B\ latency % > THNWDDOBEL, T
D X 5 REHIETIX & DY F 7 AEEMS L EHE
LT (FE5HEH205BA) HikShi. zoL
L1, BLREHREMEL > T ARERLT
WA EIRTHRRHED 1 v AREEE, Tieb
b, MEBHEROREITRIVWTERBDD T
teXshoBbhs,

mEPSP %} L C Fentanyl (I 2D K& XDF
BEENBOK 1/2 i Lz, ¥, Ach-E
MORESIERCRI LI Z & 2 B, Ach 0
¥ T AR T 5 EBEERIERC S Fent
anyl ZHIGIRICEI Do LEE XN 5. mEPSP
OFRAEFEDIIHEIN G FHRB 2 b 2,
Fentanyl O{=ZEWEHETTT 2 HRfER
DWTIE, BETHRTHS. Do

Droperidol fEAIIX Fentanyl 0%t & 313 I=J
BaRLER, TOFIRESD Fentanyl {910
f“g’a’:%%&'s"é é:f»éﬁ%éh«f’

x@#ﬁﬁﬂOTﬂ—ﬁﬁLocr
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—EAHE, AR F (B B, B4
CBREDO R B RNRE, PR, B, Wi, Bk
KOS 5 AR o 4 fakkRic
BENH Y, MEZRE D ORAEIHLRIC
BENDDHZ EPWESLTEL. LL, #Ht
BREZH T B/NBI 31 L T BATEMRRIER O
BRIZOVWTRERILHSh TR, 22T
MEZEBR LOBERNEOEIC X » TNEA
RMRRTEI 2 E S BT 52 MET L.

AEBRIIRF 22, RV T Z—AKBTT
BRI 35 X O TIER T ¢ IEAEIBA & b AR
UG5 AT 5 BHETIRICTAB L LTS
R O PRI > S TEB) 2 RSk Loz, Rk
FEMRETIRTL, E AR BN O I
LD ARURRTEE A Rk L T o T & R TEREL
7o ®IR & U CBRBC o0 T 2 AR MRIEE) & [
HEOER L 7o, MRS BEAIRE 200k 3 X OV RN
Hikiw X - Tttt L. BERBRZ Fizigikie
L, TOXWEKZ 5BENTREHFKL .

HARIET B MR EEIC ORI R L 728 ik
B LD, /NG RMARE RN I A
IR b ORI B AR L. S SITHL
L E R L 725 & 5 B 72 iz 20/ g in
Lickz b, bFr OB —K L - BER2 KR
WU 7z, KEIIRIGE 2 TITRBIREE D 5\ ik /2
AT Fvr ) viRE5TER XY, MEZER»D
DA S ZREINE B 72 MERRMRERILF & A
EHE SN h 5 Fo. ZOMERABRIATIET
IRV IS E P & RIS & 5 & He BRI BE
L. S5 ZREBIAEZE{bIZ v LIS2S R
FHEWbRE—REME D > TEB L. BAEDEE
DMRATR AR I HBR 4 5 & T DR HIE200~800 3
Y TCH oo, DLEDT &b/ NERREMRIET)
DKERSy VI i HEBEAL 2R 2> B i o3 15 8 1 57
RBPSDAIICE » THIRL TV 5 2 L2355
Ehi-.

3. A TN X BEMOEGEL hydra-
zinium ion

FEFER (WREXK, (R, P4
- EBEEE B 45 1% 1 13 Ringer b Nat
82 LR @ hydrazinium ion (2 X ) 5541 &
XREBERIC B TAMHFEh B Z P
TV5. ZOHEITE T, BRAY /LD

#

MREIC R T B XD EMR S > T AEED ZOFE
¥ (4 Na hydrazinium J5¥) 12 3V CHER S h
LEPEWE LI

H o U Na FERERICI W TERIL T
Ry 7 INWREE, XK fast EPSP T X
D X5 7 A{F%E (nicotinic transmiss-
ion) Wb Na hydrazinium % ¥&ClREl
Bl LaL, chboEERVWTR S —iik
THY, 28, ZEOVTND ZOFNMTHT
WM L7z zomwrpT fast EPSP 1374 < TR
AU, =75, MREEIREE O L BEE AL & It
B L 7. UL Lisnis fast EPSP 2358
IS U e 30 v T b M e 2 1 BB SR
T5ERRE UCEBEADEE L. T OIEH
hiZ BRIIR Tz s X D ESR BT mEh s
EEBITBAIERA L L K552, ORI ATH
TR KRR B EARR, EWEALELLS 5.
4 Na hydrazinium g #E i 31F IREES O
V¥ Ringer I K1 5 L ITHELL T /e,

B DOFEREE R hydrazinium jon AR
FEEB LY + 7 A GEECH LTk 5
Na*OftF%# L 522 &R LTWE. EHIT,
NS F T AEED 2 KN T v v 7 BER
WRZED T Ry 7, FCHiERRRICR TS
TRy JEEDELDZ ERTFERTS.

4 Na hydrazinium &% C LN potential &
—i@PE iz m{E + %25 P potential (slow IPSP) X
EELE. ZofERIE Lit icX bz ook
BEFE —TH v, slow IPSP »% electrogenic
sodium pump L X D R4+ 5 L5 E X BT
T5H5LOTH5.

40, TREMEMTRIRO 7 K L U o HRRFIC
DT :
EE=, Al (AKX, B, o4
)

XX IZhbhbhERRE # = /L OZS K MER
BBl LS BEFREET L2807 F
VoY YHERRERSEET S L amEL, B
B OB SO LI X 51 A v OZ#)i%IT
LR U EEME IR T, —HES
MR v T OT(LIT X 54 A4 v ORERh#%IC
X ORALUEEMEL IR <hbdz it
U7, S
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ARG BT | BT BB BERES
ZALOEMEEY), FMEWE 2 MiaNEAZEL
X TR EOBOEREREZHBEL, z 0
BNELORERELER LT

OB EEEELD BT Fri U vEERAK
B e-BEERTH DD, B-REKTHB0RIE
TORGFHRERERIIZONEM -7, WTFRIT
L DORBREOEREEI T vF -2y v (=
AH Y V) BEEROEEECTHRT S, &
RELE 517 FVvry viBES BT
FEEOE(LE VL DML slow EPSP %7z
72— a) VBSE (ALY vik) o
BeEPT 5. LHLslow EPSPRK A 4+ v
BIRIB B ORADIT X 5 & v 5 BEOTE
EPLRERINFRIITHHTERY. 7 FrF
Y VERGEOR K OE DRI I
T B0, FOfho4 F et 3EOERED
ZLAFBR LGRS v, hicgk, 7
Fvr Y vERSREEOEEEOT(LIC X - T
BELIDDEEZLNRS.

1. BKATREIRES AHTO74 o A BEO ru-
thenium red T EE

B RHE—BR, BHEE (KB W,
A ) '
AHTIT4AAIANE 5 » T IS HENA S R
BTHY, BEOMIESES 5B MIEE Bl
MIE»SRs. EEBHETH D LHEETCHK
WEPBAEL, REMIFH-27.8mV, EHEHTIT
E35282kQ CHMMIITERRYV. BERKMERD
AT 0.062 C HEMROZ N L V&I
K&V, BEAMAROEERBEEHE CHET
% & tight junction (T]) DH %D LV DiT
biFbh s, Luft 7B (1964) OBEHRIC Lizdso T
1000ppm ¢ ruthenium red (RR) a2 4%
&, T ox2BEMmaciE T X yRfllos
EEEIER R RR TR E BBl cE o5&
TERVWHE»HS. HEO T BEkcd ik
HEo T X RCEEREGEZ L D EABELE
bhd, MEERECDEETHED RR AT
BHHFETS. ComEROES, ETHEEIE
BURE OEXPCERBHOBIES T EEY 2 \FoT
WieDIBEAEREFZTE SR —EiC L, Mg
2O DERTHIEL € RREYE 0L

bid

&

#% 269

Bamiili.

BEEiCEr bilas hyaluromdase 340 1.U./
ml % X ¢ chondroitinase ABC 1U./ml %#%4%

EIRPI3TC, 05 ThEEL . EERAHE
#AR D RR ATgeii B vERAR & U CHIfaERmE I B
Bhay, WEMEodorklL T Fhb#ERE
7% %. MR 5H:T neuraminidase 40U./ml %
ELEWTITC, 0HRBEDO DT, vV VR
T T ABOBGHIFRTE 555, RR THmE
WERTIRARIR D B D L . 0.05% trypsin i5
We37°C, 305458 5 & RR WYLy E v fmfaRs
KEICH LNV, Zhd ORI ETEMIEE
Bkl Tz, v

PEXD RR % L7 AHTI4 fHAG CHEIE X
T A HIREE O RR /e E 04 < & d—Efik
ERME 2 2 SHERTH D, trypsin CHIIME X b 28k
IhbdhDE#E2 5,

42. Y0/ AL hT OREEY & EIEFHER
ICBET 2% &1 YN/3L h50FYRK
DOMHET - Y v L IEABICHYT B RS

MARA, BABA, KRS EREX E,
H—E )

BTN, BEE HMRERSICHETEES
ERAROTIERESR L HhTWBEH, bhbh
RIEERCHIBEERZMmCAUMO M E & L
T, SBEPFWILIB» D, BERERTHZLEET
— <R LT TS, ZOERY L, a3
B O, =AY v eEAERBLOFOET

E@kanéﬁTEFKﬂfé#ﬁré,%h
SO DIDITIEE B A 7 3 # ORI
XETEERRA L.

W) ash i 375kg X D50% A & ) — LT
Wit 236g 5%, ZhicE=9%0 =g/
—NEME TNER 2K 342g 55, =7
A DF A EH B4R TR ¥ 2 100 mg/
kg BEIERES 285k 7 BREGE W 10 ABIPTE
R Bt BUKECTIREMIELL Shitsr -
7ohd, ETHEFICKHT 5HIRIRIZ58.74% Th =
7z. %7z in vitro KERFBHEREEY -1 T
ATETHE L, BEE 1mg 10mg 100mg/
100ml Z{#HAH U7, BE/VE T 100mg/100ml D
RETI6% O RARER B T8, REMEL LD
LRI OBERE R L. KB A VIRE
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DAL, HOMBETHS LpE v,
it&?ﬁrkovrwéwﬁ&%kﬁﬁmm
ZRLI. KFEA 4 VIREOZE LR ICHEOHR
AR TCHBOFESKE . FRLEE 1YY
FORWEE, EEE R IO JE
2403 100mg/100ml DIFEIIIE & A 5T
REDEmME R L. ERSHEROHE DD S
AHVELTT)Va—FVRBIGCTFAL T VT
SOWTHKE Utz 7Y 32— 5 BRI E TR
MEIOEMZ TR L FEPIT L A SR LR B
’)7‘:.

43, DNP-7 3 /BADIREER CH KIZYRE

KPEERS, FERTEEN, LR (RILER
PR, H—3)

b S E TR I S8R & 1T 78 5 Y E i i A
o TEROBRE L 1EH, L ﬁm@mwjbbub
WERHCALND Z L RN ZDEDY —
NTNTEicXb DNP-7'3 7 B&x0)~‘$®§éf§{ﬁ
T, FOFEHMBEED HERBELZRLIDT
MET5.

7 L7 T F bbb O FIE TR, #
I H A 7 ¥ ORBAE & B E oMYA 2
i\ 7. DNP- 7 3 / #&iZ DNP-L-serine ¥ X O
DNP-L-threonine ®1073~10"%mol JE %W,
INHICEENTVWA L[FRED DNP 7 3 /8
Zinx = DNP+7 3 /#3 KO DNP 22w T
Bt L 2.

KWz ¢t DNP-L—serine (3107°mol T
AR DIFEM A 7R L, 1078mol ‘T control & [FIHk
T 57z %72 DNP-L—threonine Ti110 2mol
M 6 R DR AR M o> A & R L 7z, DNP+
L—serine |X{&yLREECIEIRINEIZ 7L, 10 *mol
TIERRE DS E — 7 700, 1073mol Tikifiiz -k
& SRR 2 R L T,

DNP+L-threonine @& %<1 ¥ 10™*mol T
IFRRED Y — 7 233 b, 1073mol Tid k& {If
W] % 75 L 72. DNP € % 107%mol Tl k & { I
WA % 7R L 7. DNP T 10 *mol "TRER{L i D
Y 7% Iz 53 1073mol Tk & MR & 7R
L7z

K28 ¢1d DNP-L—serine %5k (% DNP-L-
threonine & % 12 B WiEE D & ZIER{EEZR
L, {SIRE CHIEINSIOER %7K Lc. DNP+L

#

—serine ¥ 2. (8 DNP4-L —threonine ‘¢{310™mol
TIPEAME 2R L, I ER{EE of m % &= L
7z. DNP 034131073 35 X O*10™4mol ~CREN
SioMEmMERL, MIZPREEDHR 2R L 7.

T DERTORMITIREI X > THERMHE UL
B TWBZ ETHDH, 1074mol DOIFRARED
¥~ 7 5 851073mol o iz B Hh m@wﬁf
PRIy @ﬁ&%@d@@ — D DRI D
[FAQAY/APN X

4. HZiADI YT DEYRARE, YRV —
LCHELIFTEKEOHE
B 3, FEEIE LR, B, A
REEAEIN, FFFEIMT 950 QD A B LA,
REBSIREEARGE &, ATREERET R Y Y —
A, Y &Y — A% X sub-units O &I
v, WMETEOKEE LD, wWIhov—-71Z
HIENERLE GA~TWIR.
FREEIMIFZREINZIE N, v Vv DL DAL
ﬂﬁm/1%5#,1$ BAW R T 5. k¥
WIp~DY VT v DE DARTIIIE NI FE & 5
LEX RS, FFEINC D v TR 1/3~1/2
THIEE 5. RNA ~0 & DiALITB0K[ L DS
AR TR 1/2 il S 5 %5, 4 B o3
5 300 ZUT FTIRIED & DIARE K% 7k
v LU, BEWIEESEA~O & DA 140 &
JET3 T ENRD E. coli @l},,-,:,@i 5
TRARAEIFBD Hivin .

45, BT v MCRITBNESIL T Y OFB
B AlE CERBEDRYE ORI
TR H—, FERTE (B, IR, RIEA

%E%%%co&) FIEHET v b &V
sy vy (MFW.G) RbBics 7 +7
A7y (BT L. A) 48%0, 05, 1.0, 2.0,
3.0, 5.0, 10.0 3 X8 20.0 (7z2L W. G. 0 %.)
w#Ez, NEREE N HHOBER, ks (K,
2Ry IOURN) BLEFErEEL k.

ZofE% LA, WG v hiz v T HIER v
K2 RIS E LT, A B ORMY)
RIZFNLTTEDLDTEL, ThETVwHE
HULET T 4. T7abblIN N (X: mg/H)
& N iy (Y : mg/R) ORNCKILY 5 BYFER
o EDEBHTHS,



2 BUTF D&
L. A (4%):Y=126¥X-55.7
G. (45): Y=1.06X—565
2% LDEE
A (45): Y=062X—314
" W. G. (54): Y=0202X—27.7
LS HEOFEC LD 2 BUEOBHEITD
SR N (X : mg/B) TS Uil (BV) %
WRTRDBZ EHBTES.
‘L. A.: BV =(27.4/X 40.62) x 100
W. G.: BV=(31.1/X +0.20)x 100 --
N HfcHxbhicz oFER, N ERECHS
L 7= body water ¥ XU~ fat-free mass OE{RIT
BOTHEHT S &P TE.
. 7t3, body N retention iZxlj-d % fat-free
mass 3 5\ ik body water OBRIZIAIELE
OHTIECTHMCERER T2 & BREHSh
k- . - N R
BLERR7 AL EORNFIRZ RN ET H
BEMROB&TIEERShVWT &, [
—FH 1AL BIBIRERS Uz N retention,
ebb, EEEERSEME VT, N-HlEI
X BENBEPEHRCOVWCHHBEE DD D &%
AL

- 48, 4ﬁ4mbmetmmﬁﬂmﬂ%ELo
WT

ERN—RS, EFER, KB, LHERE X
A g, HbEE, wE OB @K, E, -
LE3)

Ehrlich fgzk # viBla 015l 2 4 5 BT %
BIEOWBES S S L CH N k. FEES
(1965) @ = /L= v @i L Ot Li & (1968) o7
3 = USRI L 25 o THIHWE S U 7o 0 53
BLBHTH 7. UL, &< Sephadex
h 7 ATHRUEETLS B CERMMET 5.
DFE¥EIE Zntt, Mott 21075M, 105M fp~3% =
LI X o THREIN, v 7 ADEMAIRTEEK
L, ELEEOHD R LN

4], BELBROI/O— Y OEE

EAETR (K, &, $—4H), Zeuthen, E
(B =V RS — g Bk, MR

<A L o se—vErlS A5y 78

% & 271

¥~ VOB THREX®7. EEEE LT, MEM
EYLH 2%&8ic&S, 0% 27 ¥ miEziRmn
Lidb oz, +o pH 1325mM HEPES it
X o CTEBRIAMAR 7.0 iR s, —F, E#
PR incubator iZ REORE S v+ —~ V2K
WMysdziicky, BEER 372+ 0.1C ot
Bl 2oksic—EL-EREHT T,
BHEEHEHBREEEHERL T, 7 e~ v RERE

BECERL, 3R X DI E B b iHftic

BT, X0 ETR - .
3RO 4 MR T 50  subclone
HEOMIIFRIFMOZR 2 4 U 7z, 2hbd
subclone Z B BRIER I PECH D EE 2 BN
Lz, ZOEEEINERME S ochdkT 5 &g
RENB., zZor/r—ViZBhbh5BRO5EE
FHARDMEST & it a Rk inbh 528, 0
IRV subclone AR OREICHK S B
DTHD., LrLEBRECLILND XS BH
F#EoR#ER decay EN5L, 7w — v Tk
FIHRT I NCH L RFAHm» R T2 &
X, PRI OZRREDS, HREE 012~
5%, 99 /(D{E%Fa“%:T'a“x_ ticxsdho
THH95.

73, ST HHoMfar Sk L fMlanfy
AR 21505/ C, £ OERS finhigiz, IE
BOHOEWEEZRTN, b T » i BRI
skew TAEHMPADL . FEHIE & RN, 3
X Ok mia B O/ T, SRR o2 R
i, EranbofofiEkesA25 s, £h
Fh r=0648L0.700TfTh 3 p<0.0L itk T
EolEER LK. ' ‘

88, Fi4£S v b ORYETRON BEE

TREC—ED, RAAEES  (BlFK, B, $—4&
) N ,

Zy MERREBBBRI TS, RETROH
%ﬁ%ﬁ®ﬁ#ﬁﬁ%l0@%ﬁ@%?%ﬁﬁN
1.

BB R e D B TV, HEHI0E 25141
HEClo, BERTRISAE X208 B 2 cicts
5. Tisbb, BEBETEMEETL L, Fi
5 BRENTIHES. BRITHBARAEED A S
lUﬁkﬁ,m&A&%%K<i&bT$&H&
CEREEhTWw5
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- RPETIR O BIER 02, Ny oL E Z —
JUIE R T R TSIT % 35 X % 72 1%, mecholyl &%
TS U, FFiC I % OR/INERhIRE AR
FE LT X HEN

AT, 108 B ¥ 1310750 mecholyl T
SR, 2B B X DiRA i EESEED,
80% D5 v b A% 16HETIF1078C, 18HHTH
1078, 1077, 200 HTrx1077, 1078T, 22HET
}21078, 107°C, 24 F HTi3107%, 1070 CHRF T 5
X5k n, LinLiand, 248 BTRETR
F-BEE I T A 15, 28HHIIET0% D7 » t
#1077, 1078 TU»RIF LR 5. Z OFEE
O TR, 2, SHHICHES.
BT, 168 EETIXI0ONTE, Eo LR
T, 1BRE LD fRaclBEEPHEV26HH
i, W% 05 v FH5107°, 1078 ¢, 28HAK
p1078, 10T CREFT D XS, HiEoME
HiET L.

Wil o RMEFEIT BB e, B<RED,
F F B R A TV ARIICE W &1,
LSEWCHE LT, FET v P ET v PO
CF A o OIIEFIARITH D, FREV.

F 7oL % AR MR T § 5 & LV
MR TS HEIT RO MEE 2@ T b T L &2iR
BLTwb.

49, PUEERRMH-OOVIEXTET I VED
ThER

OV (REACK, REERGR, A3
HATFEORETEIZ /LT Fvr Y v

(NA) #MEBEIAT S LEBROLAEBRRY, +
rr=yv (BHT) AKX VIRETFHKZET. ©

DOH4%1x Feldberg & Myers DIRNE L 7ok i
fizsyrsE 2 7 3 VIEBOREE L > TWD
25, 7 3 VHEIK T OREKZ = v » ik
AL CEBROZLE 75 Likcb Ol
LT AMERD L. T2 T, SEBEMmEAV
T VR VIO A v ¥ THIK T HRE =7
ryom=y MEBRIHKL LS jontophoreti-
cally iz NA, 5-HT, 7 2F/2Y v (Ach) i &
ZEH S, Th b0 REHRL .

BIR TR~ =» MEA5-HT It X b X Ol
SEEESEEANL, NA XV IfES> U5, —7,
B =y Miaiic 5-HT i, NA gL

>

- 5%

. DT END, T I VORKTHMETZAR
XV d7s I kBERREOR AL L ED—
L7 3 VORKTHEE =7 » Vs 5 EE
ERic X v Ihicdb D LR TE 5. Ach X
B, HvThoo=y MCRRERL,r o —
77, ThiEEEA CRk S Bl = » P 5-HT
THIEE 51505, == v FiX5-HT T,
NA Tl X, 7 3 VICH3T 3RS D b
KF#=wr v EdiAETHolc. ThHDHEHE
XY, 7TIvi=ve viRERIGERICHESL LT
Wb EVEE .

TCIC R LA <, pyrogen HHEIC & Uik
= PO, H==v P ORESEIKTE, f
BWTFhofitdidbhsg, Lrbihbo
HRALIC pyrogen ZIEAT 5 L BB S. Lrd
7 I VIRHTAISHAT oD TRS, L
5T, FEMUL pyrogen H7 I VEH% release
HrlickoTigs vy Feldberg 5 D%
BT H5ENBTE 5.

50, {FRIIAHEFICHITIHRERTHBE/ 7 IV
DERBNCDT .

Kl m, AR (LEok, R, k)

AR C R 2R TNHRE , 7 3 v ok
W% HA VL THRRET T B Foed I 5 A M A (A
LT/ A7 Fr+Y v (NA)2+wr b = (5-HT)
F R IR T SR B S Al e f & & 2 iR B ol
EEBEL 1.

1. R (Rl ofEm: 5-HT <o
fxh, NA cHflEhiz.

2. BN GAHENE) v 5-HT 23milfe
A&EEL, /AT Fray vEBREER 2R
L7z

3. L Liph 5EMEZVE LR L CRBERA
AR ER RO 2/3 % 5D, Dz 1/3
DIREFAMT VTR OE L THME D
WA RI o7 Tihbb o h b Eidk
TR PRE BN FR oD A R Rl A E L TR v
L. :

4, — R M U RER Ao R
F AN, ZENCDVT, DAL 7R A b
75 AR S L, 250204 (80%) »% Gamma
SfikEL, O O5HBNERSERL .
ThbbEHELDINETORBICLE L, 12



% Gamma 4% 2T 5REZRMIEE  inter-
neuron HDHDTH5 LT HME, BIEZE
2R LR A MY interneuron B3 0T
bHERINS. Thbb NA terminal % 5-
HT terminal IXKIEFAM MR R K E O H T
thermosensor %} &% innervate LT\ % DT
74 <, interneuron # DIREZ A ML % innervate
LTw5,

5. HKTIRZAMIBOESENL, HEKRTHER
& —EIL L TR W THRE RIS EI 5,
PR O THIEETLCERTT 52 &5, kil
@ X 5 7% monoamine terminal %4> L W iN{EEEZ
KA EEELTVWEbDEEENS.

1. ATRREMRBERTE FIR REK
[c2oT
RHEZE—ES, Rkt (uk, BFKGE W
72

Ay ¥FEACTAIWCRREE25E
L, BOEEM &R E & OBRGRERE L.
IREE#60% & —F L, BRERE 220°C, 25°C,
30°C, 35°C, 40°C #n<, BXFEMIC BT 5 LIER
#ix25°C LLETHELWEMERLE (BhikS0E
B). Zhicxt U, LAEE£ <iE30C vl
35°C THRIREZTR U BMERIR). BE%20C
—Eic L, BE#60%, 70%, 80%, 90%, 100%
CETTHRER, EHBER, OHEECREROE
B ASNER» - 1.
HATHFCR N TEMIMESE & UTHiR
FAHCEELFEZRLTCVWS EvbhTn5ED

Tvinyl BOKRTHAD S OREZIMEIL, WFE .

ARt 5 &R B

FOFKRSPRIHRE Shiz. SR pheno-
barbital 0.1g/kg IEIEPIEST CTrEb 3 o i iligl
fu7-5> pentobarbital 15mg/kg ERIRPVIESESTi
%I X 755> - 7z Propranolol 0.13mg/kg FIEMA
S TR OR A TIEH C B L IR b3
2N S 7e. Atropine 1mg/kg BHRPIIES T
1325°C IRV THEERIBEE X h 2 EAZT
L7, 5mg/kg TRZOEMIXISIIL T
Toote. BRIV SEER O R E MR EIRT T & 1
SR T STHAISEER R E MR BN Clid 5t 4
LRy g

TR R LI % lobeline 2 mg/kg FEIRPY

b b 273

EHLTHERRIT AP - 7. MU H AT
VIBHRIR ER kv pH ER, PCO; {&T,
Po; T 258D 7.

BAE i B v3 B 2 W R iR i BIAT AR R 03
BELTWwbZ L 2RTHOLEEbNS.

52, KEFFOEFEBMICOT
CfExR B&, THEBIL (BAK, WHEEM, £
)

ELEEE O Wic B EKTICR L RER
DWW, ZK{ENR3TC »51°C EX%1I31C %
TOTEEIEOWT LR bR VBB, &
iR, HARBEBE UL klZokEEz—D
DHRY A~ —~LE2 CEBROBEEZBRET
570, KBZEFCROORTRbice
—~4%—@ ON-OFF REBOHFHETITER-
7z :

- & —2b52 bh 8RO R, EHE
LEROBEEEOE (OB LRI T S &, K
H34°C EETIR L —FT 52, Zhebith
% ERAOI0GRIT IR D KER S VWH A WLk
LT 5. ZOZ ERFHORHEEBIRE AR L
CENDLZ ECRERD S EE 2B, CORE
L SHELL o4&t >nW Tk 5481035
5ZEERLTVS.

TEISIEVI/KIE 33°C DITCrM oK@ L & b
AT 2%, 34~36°C iz EMikigic d 5.
KA b R DR EIRIX 33°C  TEEIREEIC B
5. KEECHBE, #il, HETKREAC 0%
HELAYREEBRLY, LrdEEkiichsz
ERBES MR 572, Licddo T thermal new
- trality @/KiEIZ34°C TH 5.

IR U TEREIE 32~36'C TG LAY

BB LTI independent T 575, 31°C T

NIRRT ESE»ORBITEY D DD, £
DR O REIEIEE35.6C° Th - 72. FEFRKED

| BERIEES OB L VO £ERITV 5 T

50T, BLARHKEBRE ThCERET 5 E T
OB & VWS o factor ZHWTIEE L T3
OPHMYETHH S EHELLNS. LrLERER
LIKIBE L TIRAMOE RS L URESRECE
57w, TOREEFR—OHBETImT 52 &1k
TEL.



274 £ oo P #
53, FAIC LB RBMEIRSIC KT 2888 FORERLEET S, EMRESBoEED -
RIDVERICDUINT HIrEc BT 52 B8RSR, £0%bD
WHET, Lk B Uk, & a4 PR & KIE R U e, T H 3% RN o MBS B
IREFNEFRBEE I BT DD, FORRERT EHICENERZRL .
LEXNTWwD., EEREIESRFET S & RIRH BIDRRBFITH B4 Y FAREY — X OFHEC &
WF SO & LT, R OIS FER T 5> Th, ALE Y v ER MAETRRIGEEL
5. ZONISIIBERICRT, RBEFOWE LR 7. ‘
W RS 5 KMMmE OIHEE S S EHUL T3 DN, FOIATHFOPRENITH =7 VR
LT AHnD, A HFERESICRFL, KM Wiz A&, A FiliE v EEDHE, Toh=vV
FEERRHESE TRV, BEFlo—ETHD AL LT, ALE ) VOMBKRE Tk ol T
Y voREE{TRo7c. T5&, FEEG LR LEEMEERE LR CTREERO AP B E S
WCH B E M YRR FEE L o F Al E 72, RIS EHER X 0 DRI OB O T 035
IBB DTS R ohte, TS EIRE O ERAH WLz, »h 5EBRO TG EE LA & ik
VI 2 DIRERIE T CERAEITR - 700, BRI R Lichd, ThbdmiEhkic & 2 Ehinsk
J§1R20C hcroREBIHFCR b, X E I o Tk B, REMRIRBME T Lcb D LS
X R sic o T, YRMIGHEE DM o hs, Bkk BRI HE SR L HE S
{EIFARE Lo TITL. FHEEER Y ~LH30C 5.
x5 E, EWIRLIT XD, FRAEE Y~ PAERREFIRGAT X 0 FE U 72 AR i A PRk
NEHEFEL, PEORMAIE I L fo, W E R R]IRE JHO MR I 2V TET O 21T/ - 72,
T TSy 27
y /&Z‘
— LV"'“/
/7]
W e
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1. Mean circulatory pressure during caro-
tid sinus reflex, 591-599,

FEE)ERR A5 © mean circulatory pressure
M. KUMADA, 0. OKAI and A. GUNJI (§8FH
%, FEH A WEREWE:EK R P45
EHIRIAR AR I & 2 BIIRIEOTHVE, HRHY
e, DHHBEZIPX BT LT D BTibh
5. AR OHRKEIBOFEIE, BIRIEILOZE
{LOBERTHHEBTTIRAS LT W 5. fth
7, —iEic, LR oFRENL, 1. ORI
DEAL, 2. LI OZEL, 3. FIRERORILIC &
DEZhbhsd., HEERERAHIZ 0SB 1 O
RS Z EBMLNTWER, 2 DIV <
OHORIUC L VBB TRWIRWEE XD
ho, 3BBEETLENEIPITNETCHRATDH
h, ZORZBHETEOBPEMEDBITDH 5.
& Z 5T MEAN CIRCULATORY PRESSURE (A
T MCP) i, DEdas i EREMGRT, FHER
TORBIZLDEELETHS. MCP I3HIKE
MOMENTOERBNRETHHZ L7 Lrdb
T35, bhvbhid 2 OER CHBIIRIER 5%
i MCP b+ 5L EX BB L ERRLE.
ERITIREE L 724 22 b b, EESRIIY
WL 70> - 72.. MCP 0kl GUYTON D)
HBERANCHEUTH 5. BRAESERIIR O
(9TE) & i lElEL 7= SEEIIRIA O N E % 200
X 0mmHg 272d - T (1 4l) BAEHEOSHEE)
IR S 2Bz Lz 200BIZE DR, BER
S X 2 BIRE L 10mmHg M ko & %, MCP
s QL) F54, ERRRE (94) Th
Stc. BRED EFAXPXEThiE, MCP o
IREVEREZLDLE. LOBERBIRED LR
2330mmHg Bl & &, 847 4]T MCP i
B 7z. MCP ofRADZE ki 2mmHg Th -
7. BLEO#ERE >, MCP 0% ki k 35IkE
WoZihe, LREBEEREOZED, SEBIKRER S
DEDOLHEZLOBE L E X SR B.

2. ‘Membrane ionic current of the pro:

pagated action potential a new method,
601-606.
EERSROEHEL & TORA 4 VFICDNT
F. INOUE (# 3# : Dept. of Pharmacology
Univ. of Alberta Edmonton 7, Alberta, Canada)
T VEDBA I OE KR REALEE
BERERLER, EEBRELNS A 4 VIZIERHI
FRREINBI> Ttz LLZOFEILE
EROEHEMOBEERZ2kD 5 T LIXMHRE TR
7. '
ZOWEDOHERIL IhE 1 4+ v REEMD
BRiIESHCkobon s, Tihbby— 7L
X% LBEEEHEMOA A VIILEBEN O 1
REXOCHE 2R OEE L THEINS. T
EHBEMOLL Y HTIHEZEE S TREAT
HAFVERECH BHINTELRD L L05%
~bhb.
- IS ORI HEEEFHERLOA A VI
DEHEEN 2 BRI E I EFRIE ST
LBRZBITZLNE L LR,
ERHEHET T- ROBZ OBREESHEEM &
ﬁof%ém,;wﬁﬁ&ﬁﬁbf XrBwE
EERPELMTL .

3. Effect of removing the external sodi-
um on the electrical and mechanical activi-
ties of the pregnant mouse myometrium,
607-625. '

<Y AERTEHOBEREE O UICHBAET
[C3&LIFTIL 5 Na DR
T. 0SA (B BB : Juk, ®, 4H)

1. s\ Na 4 A v epEE Tris =) vk X

Lluﬁﬁbrvvx&m%akkx&?m%
oW T

Na 4’7&/%50% (69mM) D xR THIE
EALE X OVEBBESICER BRI S D h »
7z. LaL, 155mM Na A F v CiaEix{Es»
iR L, [EEEAORMIE AL 7.
Na 44 v& 5mM DTS X85 EfRIT 772
L. (—25mV) U, JEBEMOREEIL
L L L. ZOBSRIE constant field
equation. 2> HITFHAITE R, :
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2. Na KGR THEEZIER V-~LCH
BT B &, TE205 M ENEMEREI®ES T
EMRTES, UL, 405BCEELFEIESE
THFEHBROREITA S s . BRERER
Na-% X 8 Ca-RFMirh CIRIERICH R T 5
Ca 4 v (25mM) 2N 5 L HREET 5.

3. BEEAL L EIER O h & © BfREIER
Krebs 35 X8 Na-RE#HCHgET 2L S Ik
FRER L7z BWEMMIEHIKKEWEE, X
> TIHHEROIRMIZMAD L. ZOBGIT DO
THE4xBLE LT,

4. DLEOFREM B Na o o v O S HmiEH
5o Ca A A v ol # Ik LAz e Shd
LHEIL 72, T bbb o Na o 4 v oldd
X BN Ca 4 F v OERNND ST D
e X5 THAHS. T, MIBAD Na A F v
DT X B electrogenic Na-pump Dz X
LRtk b B TE L.

4. Effects of catecholamines on electri-
cal and mechanical activities of the pregnant
mouse myometrium, 627-643.

T O 2FRTFEOBRMNE LUBBAEEICE
LFTHFA-NT7 IV OHR

T. MAGARIBUCHI and T. OSA (jlhjkfEce,
£ OBRE LK, M, 2EME)

L =Y AHRFECBLETH T a—L7 3
v (7TFvFVy, JATFVvFY Y, BIOA
v7vFYv) oRRE Krebs i a-BXO
B-UEWIFITF AT TR L. #T2—- L7 3D
MHEERH OMEEIEA Y v+ U v >T P v+ Y
V>SIATFVFY VOIETH D, B-UEHIA]D I
HFA—AT I VOLERZMRL, a-uEWHE ]
SER 2RI h 5 7.

2. HFa— LT IVIEEERESEL, HREK
BEAGT 5. LrL, Mlastigc X - oot
T 5 IEMBAORIRIE Krebs HH1 L FRETH 5
INTRVFYVEBERLY T v Y Vit kb3
Lo S, BRI RO LA RS
A 32N el

3. 10mM Na A F v E LN CTh 1Y
FVvF ) VIFHARERE R FIET 5. Na-KRiET
PR L, ffiaRELzkiBTch1y T vy
VIIEZIZEEREE CTERL, I5FDE

FOEIFIEFEL VSR E < K 5. ZOHE
Ca A FVOFEIPULETH5.

4, DAEOFERMS, <y AFRTFECR XE
THFA— AT IvEROISCEEL. Tk
bb,

L RS, [EEERLORA 2 L
WEER b b, ZoBLEFMaNGAD Ca 14
VY OMETHIC X 54, F7cld electrogenic Na-
pump OIEEIZ X BKAH .

i Y7 vy vidiiap ol Ca 1 4
v OREERED, S, Na- R CHE L Bifi%
MRS, &5 Na-RERICT D IEIEA &2 FEE
SEDHERTHA 5.

5. Small synaptic potentials in burst
activity of large neurons in the lobster car-
diac ganglion, 645-658.

1 T ELEEEMAHIRD /N — 2 MEBCE
730>+ 72BHE

K. TAZAKT (FRHEERR © Zs BB K, 4=30)

1 2= EDLEHRGOFEC OV TE, %<
DRFEEEIC L > TSNSk, fiiHiox
MO — 2 M X, FICTF T ABRLE AL 7
BEEIm-TEY, ZOY+ T AELITAHFIEKD
THE/MAEIC L - TR ERBZSND Z LB
hTwb, vF 7 RAEMERETORESINLLRT
B 5 e RFIBBESIR S L O—D> DMK, ¥
F T ABLREOKRE IRLDFEIZ L - TEILT 5
FeDIFEADREIDLORFEETHZLICLD
LD Th 5 (Antifacilitation). LU, ZDOHEHE
BTRTON, KEWSFTRETHY, HEFH
AN TREDDTH S, ThE il T
INEWY F T RAEMDFLE T, Antifacilitation T
VISR C & 7 & & 43 Bullock & Terzudo (1957
& o THiE I TwWa, AERTE, Zophy
+ 7 ABAOWE 2N, Eikoky > 7 RAEL
OWE & R L CRc. Kilak=>D v 7>+
7 AR OB AV, TN T h OB L
Ky F FRABAL W F T ABAORFNEFEET
5. INBDYF 7 ABAIIRMIEONRIC X -
ThFsZENTEL. KA L 77 AHHHE
L OBSAMEIRII A F T AEEBRT LR
LB LbhD. Lizdd- T, KifEDs
BRI RS + T ABMOFE T EL 5 25,
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INY F T ABRLOTRSNE, S~ A FERICIRENE
AndD, Kv+7ABAOREE, BRESIEO
AEEEIN S, ZOMORIGIER bR

N F T RABRLEFRT DY T AWML, K
Mk X 0oy -7 AR E ¥ F T ARER
LT, thboE#HzEzIRL TS EBbha.

KEREE, PREOHICRAON S 2EMR TR &
FMLXoii, 2EEDHEEDR S v+ 7 AHiH
JOXEZ2ZTTE Y, ZhdOMliE: opHE
Ko THRAL 23— R P EBRL TV 5.

6. Sodium and potassium electrolytes
and “basal” skin potential levels in male and
female subjects, 659-668.

Na, K 7 L EBIREICH T DI HBERLL AL
HLUEOHE

M. J. CHRISTIE, P. H. VENABLES (Dept. of
Psychology, Birkbeck College Malet Street, Lon-
don, W.C.l1 7HX, England)

FEEEBM VL (SPL) 2 A &AT i THl
&L (BSPL), BHEMOBEMEAR L LT, 4H
FIEIFAN TR < kD KCl %k F v % &,
BSPL iz ERFb© K BELIEEFO K B
EokoEfKE LTELS 5.

KIFZE T, BSPL %4 BHEFEPI 0 NaCl &
XO* KCl REOEMERZFAWCTREL, W#HE
DR ETR -7z, X OFER BSPL O#lEX D
HBHNTOBREOEEHF T =% ~T 52 LDWHE
PEDSERD B,

X5ir BSPL fHictE20H 5 Z L3580 BN
7.

7. Comparison of potentiating effect on
gustatory response by disocium 2-methyi
mercapt-5-inosinate with that by %-IMP,
669-679.

BRISECKT D - AFNANNT T4/
VEB2-V—HETNEIVEBY — £ OHEEYR
[cDT

M. SATO, H. OGAWA and S. YAMASHITA
(EREERE /NI &, T %k B §
A ER)

IR IVEEY — & (MSG) & 5-YRKERE (2
LZIES-1 7Y — %, 5-IMP kX U5~

ST =NEEY — &, 5-GMP) o Ebk{ER SR
HITHBHZ LM POLEERBIVS » FEIE
HROERTRINTVWS., TEIUASIE Y Rz
BBk E MSG L OMEHRZTAS, 2 2571
ANAT -4 7 vEE2 Y — & (Mes IMP)
235 -IMP X b d ZERBEK L, MSG & O
ZhRIT10EDRED 5-IMP %+ 5 Lk
V5. bhbhiis v FEEMEZRVT MSG
Zif+ % Mes IMP OEFEXRE%E 5-IMP kX
W5-GMP % & g L 7.

0.3% MSG iV XEEEmML 5 &, EFEMRE
RIS HE ORI VKL, 0.3% MSG
DEEDHISFTE TR L. 3ED Y FEEHN
6 CafER 2R S ELBER KT S &, 5
IMP : 5-GMP : Mes IMP =1 : 05 : 0.10~0,12
T# 1, Mes IMP 7 5-IMP iz bt L¥910f5 084
WEMRED > TWHT EDbroiz. MSG Bl
WEOBREIS AL 0.03M TAT » THRAEL,
FRELEORE TIIABICISEDORE XA AT
%, —=B 0 Mes IMP, 5-IMP, 5-GMP %
25k, MSG #BEH 0.03M DT TLOBE L%
BRI Bk Lo, M3EIEF O K & 1k Mes IMP>
5-GMP>5-IMP DIETH - 7z. MSG DIEEiT
WA oMENE (MSG & U REEEOIRER OIS
2)/(MSG BB ORE+ ) R OIGE) TF
b3 &, MSG 750.3M BLF ¢ Mes IMP 13 3.0,
5-LMP 122.0T, 0.1M Sllhiekhsd&mELd
Wik L, 1M MSG Tk 1.0 &7t » 7z

LI —FREREHEDOA v S L R B
LTH3 &, ERBCSETHRMETY SHEE
MSG DEHRIEESES L LN, Lid Thii
EEREBORECEVTHEE T 7. ¥, ¥
—BRMIRIRHED 4 VAL AR I B VT, MSG
L OFEMRIC BT Mes IMP 23 5-IMP10
EOERETRT T EBbr ol

8. Comparisons between bicycle ergome-
try and treadmill walking maximum capacity
tests, 681-690.

Treadmill & bicycle ergometer [C k35
KERENE OBIES DK

S. TAGUCHI, P. B. RAVEN and S. M. HOR-
VATH (HA &=, P. B. Raven, S. M. Horvath :

Institute of Environmental Stress, Univ. of
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b b ORKEERIC R LIET R OB Lo E

HB iz, HILT x b= T RS T 5%
BEls AARAIBFLAE B KDV, ABREIIN
EAALE SR, EREELOE(LAR R D20
7, BHBECOVWTIEDOT AL (Fry F 3
Lz X A Balke jd:, bicycle ergometer (2 X % 2
F A b ; 50[@lE & 60[lx) 23T, dic AR
FEREOHER R, o E Tlois Shcil
fil7z% (1969, 1970) o X izF—# L7 F
tBMm&L X DR REE RIS, AR
FA— K2 X BH60EEED TN X D 8.3%, S0
EOENX D 48 B CEI A DIV,
T IS BRI T 0 - To. FS3HOT A &
4, ¥ET):> hyperventilation 732 B L7, |
fEHi oL 2 — & — 12 X HHA5, FHT60MED |
TETFEEIT I VT, RN VIR IZ R W T,
FOMMIH BRI, Tihbh, bvy Ik
M Jiilad, oo efficient 7 ventilation T
BB Lot 2L, BB/ TR~

& =T & Bt 3 i K‘Pi, 1 E R E AL
E 7T B DL T, R OE
MBhbhic, bbb, | Jrllﬁ'ﬂiﬁﬁlxufL@l'%ﬁflmiﬂW'k
Fowinc X - Td 15 Xtz TDSIHRYET
A m = ROEIRE T D, KRR pH o
%&@Té%kbt.;nb@cL%b,«ww
AR EIT b T 5 T, T AKBRIENERRET D
X B ER RO D B

4, Balke )iz

hb.

9. Effects of catecholamines on the
guinea-pig vas deferens in various ionic
environments, 691-708.

BaOAF VEBETICHITDELTY MNAKE
[CHRLFTHFI-ILT7 2V OHR

T. MAGARIBUCHI, Y. ITO and H. KURIYA-

A (ARRfHE, A2, FEL KR - UK, i,
A:3)

E/LE v N RRHE ORI X ORI R
2 \ERMEILE AW TINEL 2.

i. Noradrenaline (NA) [ZfEA2 SR L, $EIL
BRI, EIEM L INEERE TS ow)
X T S o
EALE X ORI

1% phentolamine

i, Isoprenaline (IP) 1%

WL L5 2 TGRS O LT 5. %)
13 propranolol D5IT X - TS T &
ZC NA (3= e J, IP 13 B-2hR&E 7R3 2
LD, WHECE2BON T a—~LT IV
(CA) OZEBI»FET D &b » T

iii. Ouabain X CA O{EA LT I B0 7.

R KEWox v CIERAL & IEE & OB

1¥#&Ez—zbf: WR K-iEWic B0 5 WiE
phasic response & tonic response & {Z ;y"kﬁé:}b,
WIEIIEEA A B 2 & % 23 1% # 1% 29.5min,
138mM K- CHM IR OB 1 7 »
7.

v. @ K-igik (7z72059mM LUF) Tid,
NA < IP 12iH Krebs i) & MEg o)
7L, NA |7 X - T tonic response 3 & 517 1
L, IP iz X » Tt L7z, 1%, Na 4 4 v % Tris
T+ 5 E NA & IP o FidHEL .

vi, 59mM K o v B RormisEomRE K-
HHOCHE NA S 1P & Z o EIHEHERRIC I &
.

vii, Acetylcholine 13 NA & [EEOME %57
L. Krebs A TSR, A4 7 H, &
LR AT S L, 599mM K A # v
DL 0@ R K- Cidsh B & im S s
AN o )

viii. NA & IP Ok LETENEE
IZOWTHEEEL, TOBEFEELE Y b ORI
ML THEE L.

Vol. 22, No. 1 (1972)

1. Analysis of membrane permeability
coefficients of amphibian skin by means of
electronic data processing 1. A new cons-
tant field equation applicable to amphibian
skin potential, 1-11.

MR EEBRBOBER T — 408 | K
BAICEATRELRFRAER

Y. SHINAGAWA, J. OKAMOTO, K. KAMINO

and M. UYEDA ({l)i15h, [ASHET, wFH
KLY, BEZE : gek, R, T A4T)

TRABR ZHRR U CRER 2 75 5 SEBhRR I
WL 5BE LT,
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AE = RT ! PrCx’+PnilCns"+PciCeii—0
T 2F " PrCii+tPyCns +Pc,Col’—0—¢

Zxlc. AE WZIREAL ¢ VXEEBDEEIE, 0 134E
kiiERbY. thoRSEFOEFRRCH
LR TWE LD ERAROBHRZF > TV 5.
EFERCI 27— # 4B - T, ko)
BA»SI =/, T<ESICATYEOER
FEERADBFTETHEHB L. Ussing o 2 K
BT L ed o TH = /LB
45 BL, Cra’+0.103C,°+0.809Cc, —62.1
F " Cys +0.103C4+0.809C,°—100.6
+5TmV

LEE XN, FERBRBICA Y EEMT
rhTh
4o BT, Cuo"+0205C,+0.483Cc, —37.0
=TT ""Ty, +0.205C* +0.483C,,"—105.9
+48mV

BLO
JE= RTl Cua"+0.328C°+1.061C;,F —82.5
T F " Cy,+0.328C +1.061C;,"—108.4

+38mV

Llgote, ZnBRERMUDEAEC LKL T
V5, BN ERREER MR D B YR EE B
o Goldman FRXEZHA L& STz b5,
ATEMEREZ A LA WAOERIREIE 2 8
BT ENTER.

H=WEE LA £ Y ERIZoWT Goldman [E;
PHRPEFRTHET S &, BREKDOS B
—DOREDHEEZTT. #=ALEBROWTIE RicE
TOEBGREIEL, chE Tl ShTwBiER
v, EOFERNT 0 5XUG ¢ 2 0 £k
SHHEENDME 4E LEHIE dEobs DS, fE
BEXEA

AEact = 4dEobs— AE’
WE-TEETHTENTE, EBEIERNE
B L REREAICHMT 5 © & BSEREL T
%, MG H325mM NaCl @ & & 0 # = /LZEER)
ENEEALIX 7.26mV LEE XN,

2. .Increased ventilatory response to CO,
by rebreathing in consecutive daily trials,
13-23.

FPRICED CO: FIHICHT BMEBROISE &

Z O AMHRICOT
Y. HONDA and M. MIYAMURA (AH K77,

Pacor-Ve [GXRIEEZ 4 ~6 17 %CO, %4
LT AEETFWPR T2 LI 0 27, HREBRER
R2HDEANT, EANCOEHA2ES25~6H
I L TS 2 BIES L. HBREOBROD
EHOBEHBEOA v — 7%, Bxiciinl, &
1HD 2V e — /L DELZFHFHNCAIRL TP
&, BIHE»OEEDXZRDI. TDEKS
TG E MR OBESR DS, K DILEREREN TS
WRFEEE L ERL W rErE B 5 HIW
T, 1EEEE I X » T, BEADOKEE R
Uz 1 [EERERE, 20%C0;, N;, kXUt
20% CO+N, 03D # 2%, BHRERLIC1
AEFRAERV~LETCHEALE N #RAD
LEF2EPALR). 1EPRED # K & 1T
WSO L T &, RARDBERERTHGE
Ve OBIZEEEHICHENL, %72, 1EERS
BARbhaHmzR L. —7F, 1EFEEREZD
PRV R~ LD EHRITERORE L
EDLRLA otz Thic KL, 1 BN
fad Pcoz, Pop 1ZERIMFZ 25 U TREF
ZOBELEREEh ot DEDX S BFRRENS
Paco-Ve [SASHIE DR BRIMINIE, HAL2ES
BRZNT 2 PRI & EER RV e
#HESh7z. Ch2ARMEEZREOMBES
H5DH, WERIOFHFRITD 5 01E, KER
Tbhrbivy., Lirl, XHMHERCLy, B
LRBEVNEELTWE DD EHA LT

3. Mechanism of calcium induced fibrilla-
tion in the toad’d heart, 25-37.

SRE Ca [CLYBRESNZLEBHOHREFE

Y. FUKUDA (FRHEE—RS : T¥EKX, E,
A7)

1. Ringer #H D Ca BREZHBLEBCHER
SN B LEMBIOHBEFZ, #~OLEERR
LEBEREL A, FEHEER REREEE,
HAAISH, S XOCREMZEZEL TR L 7.

2. DEEATIL, Ringer #) Ca B 21T
&, FBEEERE LA, EEERERET, &R
JCER R L. TEBVEMOKRE S LERESE
B L, TREEMSRRI D EMEL . #F
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WEMCERR LN » o7, EW Ca jRED
9 7 fEC BE—RlIC IS U OB g A Lz,

3. Ringer %@ Na F7:03% K REZET S
¥ 5L, EiRE Caic X 5RSMERLA, &

EERT, ToMEMHESEESh, MEDHES
R e D, Wi K BERMTEERE Ca o
BHFITIRE NS,

4, B OTE,D, a) EIRE Ca DLE~
e, MEEEro Na @itz i+ 5
cEiThh, Ei ) MEIEENERAT S
LI X o THET D L DERETR -7

5. LEHEARTHL, ‘Fﬂﬂ]n IR
Ca e[ 9101 % BT L 7-. Acetylcholine @ifs
o E 7o nger W KRR T E45 &,
MEOFER Y LD, LRV TI, Pt
B Ca iz X DBl f]mm_frJh ZUEERT, i
FATSWHEER A L EIT K BRTEETH D, Wil
[ Ca 1o RS MENLATL BT T &
NELBNL. XL RO Ca JREEO L
B G ME B3 5 2 & b D FHTR RN T
BB, CHSLEELEHD Caiwd HERZ
PEDEw, LRI OEOEN T L BN,
Ca BN <, Wiz K &R IR L B

LCHgELT.

L4 Ringer i

4. Stimulation of the palatal chemorecep-
tors of the carp by mixed solutions of acid
and salt, 39-51.

B ISESBREICED T 1 NELEREHOH
&

1. HIDAKA (Hisk : ZEA, AKH)

2 4 ORI E(CETA BT D EER LT 4 O
{33 &= DIRATR ORI E A & 1B 5 O
SRS % Rk L TRl

1. W 3E, 5 @ “summated response’” : Mg
1 BRI D AU R TR L 2R T 3 5
| RR2 AN M T R A S R 4Rk K ESIRNR)
KED o7 (FFHR). HRENRETHERICH T 5

SRR 2 IR B AT S R & B

mani-. ﬁmw%ﬁﬁmﬁéam%w%%w
7ohS, R O T A BT R T A IS
DIEA L T HIREMRICKT T BISERER LI -
#-. NaBr, NaClO,, NH,Cl, Nal, NaNOs, NaSCN,
KCl, LiCl, RbCl, (k= v v, CaCly, MgCly T

HEIECBEUUHEESREZTR L, L0, [na
Fv, BAFVIZEBERIELTH - 72 T2
72, NaSOs, MgSOs TiZz D X 5 zhRITRS
P, E7e HSO, Rl s 13 fE— pH Tl
L7 & % HCL HNOs it L % -7

2. == MR BT XSEL, Bl
HEDEE LTy MT, MRECRSND
X5 AR RSEBE AR OMTR D b1
- (b7, friis X SE L, iR (0.01E/LET)
4mLA&EL&m1—/rFTMm%MEﬁm
ZIRINT B L 2T K o TS A OISR S,

B.Zh%®%%m% ik A DML DI & iR

X %A )liJﬂJIﬁA)Z//C.\ES@B"Hf"." BfRL 72 /IE‘:)\ S
5T EMTE NI, R, MEREHOoIC
T L > T XN D LONH L T EDTRIE SN
7z,

5. Electro-mechanical coupling in the
crayfish muscle fibers examined by the
voltage clamp method, 53-69.

BERAETEC L B Y =50 BB ISR

D
M. MATSUMURA (RAR[HRIS 2 IRGEAR, 5,
£ T)

WY I = OEAIRRRIER Y, RIS
I AR o AT, R I Ui
ARIBE A R A LT, BV HEEE ot E A ARG
L. ffeoh S oBEREZEX BN, #Ro
TS I O & AV AL 2 —20mV LI T
HIVEHH DK 0.05F v T — Rk TH 5.

koL A X - TR T DIFCRELET D
EINE, EERLOIE & BLAHRE ORHEIR IR L
T b, FHERR 0.5 sec BLETH, (1) INHRRIE
1 —507c L —57mV TH 5. (2) =457\ L
20mV O TIEIE S -EE A BRI ITE R &
i Ehn. QURKIEINIMRAN S EDENIT S
wWTzbnA, Mo K gEREHOTAbND
MR -TEE AL (R, PEFESLE HEIRIC X » TX D
n-boLFLTHS.

T/ B AR A © 3R N Ak O RRERIE = 2
OIEBMEBICRFT & 5. T O R BUE, 20
~25°C T B W\ T, r1=04~0.6sec, t2=0.08~
0.12sec THbh, BEROMEITIIBFHRLE. B
IR T I B O TR R TR = 2 DR BARIC #F
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WTE D, FOBEEE, 20~27C it W o=
0.4~0.65sec, 02=0.11sec, 03=0.07sec “TH Y, Bi
FREOFERH R X ORI BEOEEAICEE S
.
DEOER» S, ZoBoRGEEENE, By
W DHERRER] & R OB L O E L Th
LhINbpREEE, ¥, Wik LUBHERD
R D, RENGERICE SRR HE
Bl oW TERRMZ . £, EEMEERD T
Do D E—BRETEZLBORN EREES
kD, BHEOTREEIGERIC OV TH BRI L.

6. The effects of metal ions and caffeine
on electro-mechanical coupling in crayfish
muscle fibers, 71-85.

FU A FORENRERICE LIZT 2 HER
AFvEn7 14 DR

M. MATSUMURA (IAFTERER @ IER¥K, B,
AEH)

VU F = el EEMEEEEZ AT, BE
PHGEBC T2 2{EEBA A v R XA 7 = 4
vOER R Uk, SRN-JREMBIRIE, F%
WASNARL L > TN BB ERAENE %
HZELVCHEH L, BV, 53BN & EEAL
Rrhrthitvrnra—70 Xthe Y e o
EERBEIZ X > TEED - D LHESBIE 2
itk ThRdOBNB.

2R A A Vi3, BHEREEZED, H5HEE

fri s v TRAETSRAZBD S8, BN-EE
RrBbR % BT BRI - TR S 510D
TR X OBEFRERTHEONEEZD KA X &
5. £LT, 44 v OREIHEIROIERF T Cd>
Co=Mn>Ni>CazMg>Sr>Ba Ths. =0
MHBROHBIINL VLN THD, Fi, %
ORRIIFELITHENTH 5. THIT, Wik LK
TR OREREE, ThFh, 27wl 3 0k
BB T S B 2%, RSO BT 2 M1
FVOREBZX » THELZZ TR, UEoER
b, 2MMEREAF v ORFEEIEE, € F v
JARNIZAD 2FEDHFT « 5 AV P ORISICEE %
BRET DTk, REREERCSVT,
WSRO Ca B2 HELT 52D THD L
Ez2bh, TOEF% Ca-spike x4 5z
DAV O & L EE L2,

H7 =4 (1.8mM) 1X, UHEZ S XS4
MIEZ T, Ld - T, RAO-REMEGRLE
SRR SR 5.

1. Chemoreception of the Ilateral-line
organ of an aquatic amphibian, Xenopus
laevis, 87-102.

77 VAEY AHBTI (Xenopus laevis) o
[+ B ARER DILBERRICDINT

N. ONODA and Y. KATSUKI (/NEFHEE,
BARRK® - REEER, & F—4H - *BRL
TR, H, 4

AR A BT S FHERD DI B ss i Ik
FCEIR RSB EEOR, ToNBIomE»
LENGS L RERAGSRCSEIh D, WERt
WCHERAIRIBOC B TH D, BIEIERKBIRIC
L RISER VD, HETEEREOZIC
IRIEETH L #BATRMDTRERALE. &
[EEHFITHBNRIERNZERB CH D L vbh
CWBY A =L (Xenopus laevis) DOEIEEES R
RCEECRST S E2RR LA, ok
& Xh i EIERIRES & 1 F oIS ARRIT VT
BEOHHZELHALIIT IR » 7. HEALAER
KCl, NH,Cl, NaCl, NaNO;, NaCH;SO,, Na-
glutamate, CaCl; MgCl; &£Th%. zh b0
MkE R IR OKRBRE AR, RFICE
5L, ToORE—~RHRCR LS MENED
SEE OMIRIC X 0 IEERR 2T L. —RITE
IBE ORFTIRE ORBUTHT L T, EMIITHRES
BT 260038\, L{fio#ETid Na-glutamate
L TiEbRLSEL, NHCL KC E4L.
Na-glutamate %< Na A & VIZMEER 2H
T5THbrolz. Na A4 VIZERKEOHEE
RS EBIE» Y TR, fhOEB/KIEIRT
XoTHEML TV B REBHEELZ DB SIS, K
i 2 iR, S oRBERKRE LB
Y, WEEEZEMSE, IEERRRE SRR
o 7z, Tetrodotoxin d HIFIWER 23750 5 7o h3,
streptomycine I3 {bAESER D BHRFEA b T HIH]
L7z, #0fth, glucose, quinine ZiX7RA DIGE
BRI oz, BICHTHS liver slice &
AEERICIEANRD L, ZOBMIZLIES L LTk
¥F b0, W1HALT liver slice & RAFFH
FTOREHT D TH D, ZOTEIEIHET S
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DIFAE SRR D 2 bRz,
PAEDFERDS, v AH = L ORI IEKGE
IRIEDZEE» D TRAL, EEREE & LT

b, T BRELE T EHELLNS,

8. The force-load-velocity relation and
the viscous-like force in the frog skeletal
muscle, 103-120,

HTIEEOH-BE-ERERR LN

H. MASHIMA, K. AKAZAWA, H. KUSHIMA
and K. FUJII (HB¥(E, JRIREEY, Julsg,

BRHTEE « IERACK, R, WITUERL « EOA,
I, ERTH)
FHBHOMMEE o LA P & ofic
PHa)o+d)=bLo+a)-+- 1)

E72k Po—P=(Po+ap/(v+b)--(2)
DORBEDHH. LTI Po WEEHRILIES, «
b WEBTH S, Ll Zh bORITFELTER
ZDHBHTITED

AWIFEIC 35\ ThE, = LR 2 BT S
72, EAE 500~800p DHEFHE AN 72, ZDRTRD
TIEEWIEE IR o e Iz L v, ¢
DIFH Z210~20mM K* Ringer i< 200~500
Hz DASHECHRIS % &, B % 0% i I R e i)
REBZBND., 20L& EDIERIENEZF &L
(VD Py & F ot sz & xilhie.

BIEE Ly ith\nT, 10C 0k, SRNKE
WIAHURIC & » TAR L EEOBBEZBIEL TA
5L, F OWhAITrib b TIRITE AW
LI b, REMERRD] Fy=(F—P) & F iZlt#l¥ 2
ZEAbhoin ThbbREM

Fy=F— P—7§%F+0WK0+M ...... 3

Lo, KOANX
(P+A)(U+B)=B(F-|—A) ............ (4)

Lih. T A=aF/Po, B=b T 5,
KVF‘;D%ﬁ%mﬁﬁk;ofr#W%%
hoLEOHEELATNEOBEBENE L TH 5
&, RIVEBNEME -T2, ZDLEED Fy
OIETEHARD 14 f5IT AT 5, Fhoiikia b
L6f5IZHRT 5. Ll b OEIRES K51,
BAEos (3), @) EIES F 2saE i iokigic
LEERDBLNIZDDTH DM, INHEHI KR &
izl 2 2 & @ CAMEERNGRE KD
7o T OFERIE 00D [FER OB AR AL RBA R 2 %
B C TR 5 C L BENRD. Thbbi
(3), ANTBIEIREBIZ B VTR AL, F 3o
B LTz bz &icind, AL TZhbo

KNSRI O F FEERDIRIES T FEL T
wt_éu%mﬂf%ozkmﬁb,ﬁM%%w
FRNTICIEIETIRL S D e Ez b b,
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FE E BMEH,

HRFAN, EARRS, SERE,
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JER, BREEE, Rl B DRLERH)

e
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# OFMHES (4ES)

FPRAEAN S ERERERFOTELY .

D%%%EW,OWTﬁ%&§$Kloh
iﬁd—.

1 EHHE

WTBHBDH Y (286EHSM) ha&RLE.

ABAEEEAEER OO ROBERIE OV

®mn,ir;hkﬁébrﬁ$%§5m%%&’

@5‘3 MR - T,

KFEHRE  GRESERE O BAATAER.

® @Mﬁﬁﬁ)
Lz

3. Hﬁiﬂ;%ﬁﬁ%ﬁm
PHHROHRE (286EHER)
DB OVWCHEABD Y, chEeTELE.

4. J. J. P. fmEE, 45HRE - BARAE®S
AEER T WCHBEBS Y (287TEER) zh
AR LR, %k ] I Ptk 3EHRoORAL
BHMEOBERSE I, $HBRERYLAE

kﬁﬂ&rwéhﬁ%éu%wﬂﬁﬁ@ﬁkuo

WTHRERD - 7.

5 AHMELREFHEHEEZRASRE  BAE
BE»OIEEE 2 ADEBEF >V TORERD
D, FILVEBREREY R FREFELEVWEMNE
Thie. o

6. AMEMAARLEREALSRE  BBAE
BEFOUHERERES L OWEWRR, zhic -
L TOXHERNEELLE T 2n THERD - -

f:’ B

f i

L=,
R

C 7. ERABERERECET oG : BAEE

o EDEBEO XS CHESIRE,. &ﬁlkwrmm
o ;,,iAﬁ%kOVTQﬁu,mW#Eéhf
NEEBBE» DRk

(288
HZH). .

8. aﬁiﬂﬁﬁ%éEAmi FWRERRE L

b mERDLOH %J:U%BOEI?:/‘% g 38
%ﬁﬁ@kb%ﬁﬁ&ﬁént

9. MRRFAELWE + EHEREDL DT

- EEOEREIRIT S X O EE R R OB,

Ko%ﬁ%ﬂbb,:méﬁﬁu,

e, 100 SRIERBSEE  AMEBRR X VB
BEEEEAR

B L OHEFASAERE

BEAP RIS 212\ TR 5% - o, -

STEBEOERIR, ERENERL X IC >\ T

-,iéh%'@%ﬁ@ﬁﬁﬁm)

. ABEEERALANRS  HEEREOAM
Dy, AHEIERE»OAEEHERE (288
HER) ofE»D -7z, :

“- §§$ . R .
1. RERHOE. WABEZESEERE BK
ﬁﬁ%ﬁéiéﬁ(ﬁﬁ BR) m7KERL

2. FRIRAER LUERISBHEOK. Mk
BEAPLHYA, HEP DY e KRB,
3. AMESARNREO. ANEBELD,
FIECCREERER & COFMLRERELD D, &
U TBIT SR DR AR B iR A <3 s
THHT L, WETB L THRM 2 CRE

CREBERNTOLENHH T L, fEo THENT
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BHEOF AR LB FNROBIEL & X5
T LI EREE, HESh, SNEEORHOY
PAZEEI S 15 % O {2 ~ 3 DRFERITED
x, WAOWHRBLCRET Sz L, Chi
R, ,

4. WEAMSEE TECHT 5k FHAIBE
XOKRFETE @SHSE) CowTHESL
b, ThakRLi.

5. AAAMIEMAREC T B0 RIS
FRELD, WHUSEEIC ALY S A0 A

SORE, X UEHRHHMEORKIT OV TRER
Hy, TEIhI.

6. #51ME (BFAERE) AREHEY S K&
BT A, FRARYBRELIOFAAS DY
(288EBM) = h 2 TEL%.

7. 52[0 (FEAMSOERE) BARAHARART
BT 54 HEERESHEEIL, B¥HKLO
B CRAMEH, [ o v T, B —E
L, BEBEOEMYEAEHKERZKBTLI L
TS g Wil

AARLIRPAMMATER REMRE

3 I

(

MEF474E1 B 1 B

)

£ BM4TEI2ESIR
g A
BTEBEL YRR 773,073
ABFNATEERE T A e e eveerrrerrensoeesenneeneienee. 8,086,387
n R MIEETFHE  ATEERE (B9
£ B 5,700,000 5841,843 + (173545 §9872%)
i3 E be 600,000 645,154 +  ( 194%% #991%)
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