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A stereotaxic platform technique Toshikatsu YOKOTA (Department of Physio-
logy, Hokkaido University School of Dentistry)

Methods of a stereotaxic chronic experiment on awake, sitting squirrel monkey has been
described.

A stereotaxic platform with holes for electrode guides has been designed to be rigidly
held in the Horsley-Clarke apparatus. The platform is fixed above the scalp on four screws
cemented in the skull. The holes for electrode guides are in raws 1 mm apart and are
stereotaxically oriented to conform with planes of the stereotaxic brain atlas. The electrode
guides are made of short lengths of No. 22 gauge stainless steel hypodermic tubing. The -
guide provides a protective sheath for the microelectrode when it is inserted into the brain
and thereafter maintains it in the correct orientation as it is lowered by a micromanipulator.

Microelectrodes are made from either insulated platinum-iridium wire or glass capillary.
The platinum-iridium wire is electrically sharpened so as to have a taper of about 22° and
a tip of 1 p. Insulation is applied under microscopic control by lowering the electrode, tip
upward, into Gray primer paint until all but the tip is submerged. The insulated electrode
is supported within a shank of No. 28 gauge tubing which fits snugly within the electrode
guide. The glass capillary is first drawn to- a diameter of 0.5 mm and then inserted into
a 30 mm sleeve of No. 22 gauge stainless steel tubing. The tip is drawn to a diameter of
0.1-0.5 # with a vertical pipette puller. The sleeve is later used as an electrode guide.

During an experiment, the squirrel monkey sits in a special chair which prevents movement
of the head and flexion of the neck. After selecting a hole of the platform at the desired
coordinates, a drill of exact size is introduced, and an opening is made in the skull for
the electrode guide. (J. Physiol. Soc. Japan (1974) 36, 1-7)

key words : stereotaxic platform technique, squirrel monkey.
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Fig. 1. Platform attachment. A : Fixation of Sheatz-
screws to skull. Following a midline incision,
Sheatz screws used to support the platform are in-
serted between the skull and dura through 4 T-shaped
openings made with a dental drill. A loosely applied
nut holds each screw in place during the pouring
and drying of the cement which binds it firmly to
the skull. B : Platform placement above scalp for
cementation. The skin incision is closed and the
screws are exteriorated through small incisions made
at the pressure point of the screws. A side-arm type
of multielectrode carrier provides a simple means of
holding the platform with 3 elongated needles while
bringing it into position. With its smooth side facing
upwards, the platform is held snugly against the lower
surface of the carrier so as to be secured firmly in
the horizontal plane. A sheet of plastic is applied to
protect the scalp when the platform is cemented to
the screws and a layer of gauze is added to serve as
a matrix for the cement. The platform is lowered
until it lightly touches the gauze. Space must be left
above the scalp for the regrowth of hair.
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GOLD PLUG
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PLATINUM-IRIDIUM WIRE

COPPER WIRE

Fig. 2. Platinum-iridium microelectirode. An
insulated platinum-iridium wire is supported with-
in a shank of stainless steel hypodermic tubing
which fits snugly within the electrode guide. The
guide sheathing the electrode serves both to protect
the electrode tip when it is introduced into the
brain and to maintain the electrode in the correct
stereotaxic plane as it is lowered by a micromani-
pulator.
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DL ETHl 247 L, & & i3 micromanipu-
lator % fhx i THES &, TEMEIH & Mg
VIAEE S,

Fig. 3.
astronaut-like chair. An orthopedic plaster half-cast
spans and supports the animal’s head, back and arms.
Four indentions in the platform allow the head to
be supported by 2 pairs of earbars of a Horsley-Clark
apparatus.

A squirrel monkey sitting in as pecial
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Fig. 4.

Intracellular recording from a neuron in
the entorhinal cortex. The neuron responded with an
EPSP to stimulation of the olfactory bulb every 2
seconds. The locus is indicated by the arrow.

EE% Fig. 4 [TRL7%.
VI & ik O 4 &

TOFEORKAL LTI, THE—IC, EHF
Beghiyic o CREMEERIC L 2= = —
v ANRBIORESREERZ L TH B, VA
O L TIX, Tk 28D stereotaxic
brain atlas (Gergen & MacLean, 1962 ;
Emmers & Akert, 1963) RF{TEh T3
DTCZDFRERCICER T2 LA TES.

ETOEE, EERIELA LB LEE
DR THEMN =0 — v VEB R TE 22 8
Th 5.

HEZOEKEIE, MALLEREERICbE-
< platform ICEHETE 52 LT, ZOHEI
R EBOED AP ER) TP Y T, B
fiL = a— TR B O R 25 B RIE T 5
BRI OENEHEET 5.



Platform technique I X B ¥Ar= = — v VIO 7

by ik fifth-nerve interaction on thalamic units in awa-
1) Kurotsu, T. (1953) Our experimental method for ke, sitting squirrel monkeys. J. Neurophysiol,
studies on hypothalamus. Med. J. Osaka Univ., 31, 358-370
4, 171-174 4) Yokota, T., Reeves, A. G. & MacLean, P. D.
2) Sheatz, G. C. (1961) Multilead electrode holders (1970) Differential effects of spetal and olfactory
in chronic preparations. In D. E. Sheer (ed), volleys on intracellular responses of hippocampal
Electrical Stimulation of the Brain. University neurons in awake, sitting monkeys. J. Neuro-
of Texas Press, Austin, 45-50 physiol., 33, 96-107

3) Yokota, T. & MacLean, P. D. (1968) Fornix and




CHAEREE (1974) 36, 8-16)

mE~A< 7)o MEEALEEE 612 111 2: 612, 17-087

1. BEARXRX3I (Apodemus argenteus) O Mk~
T h7Yy MELELEEROEHUTICE
ElCHSZE

W\ H K B ENAEEERIESEET R

Hematocrit and right ventricular weight. |. Seasonal and latitudinal
changes in hematocrit and right ventricular weights of wood mice,
Apodemus ar genteus AKio SAKAIL (Department of Physiology, Institute of Adaptation
Medicine, Faculty of Medicine, Shinshu Universty)

The wood mice, Apodemus argenteus, are distributed widely in Japan. Therefore the seasonal
and latitudinal changes of the ventricular weight and hematocrit were studied in wood mice.
Wood mice were captured by traps in Mt. Kirigamine (Central Honshu, 1200 m above
sea level) in summer (Group | ), in autumn (Group ) and in Mt. Hakkoda (Northern
Honshu, 920 m above sea-level) in summer (Group II).

The ventricular weights and hematocrit (FHt) were compared among three groups of wood
mice.

1. Total ventricular weight (TVW), left ventricular weight (LVW) and right ventricular
weight (RVW) in the three groups was plotted against the body weight (BW). The
allometric epuation y=bxa was applied for the data. TVW, LVW and RVW were always
heavier in group [ and [[ than in group | over all ranges of the body weight.

2. The TVR (TVW/BW), RVR (RVW/TVW) and Ht of adult wood mice with the
similar range of the body weight (13-16 g) were compared among three groups. TVR,
RVR and Ht were significantly larger in group [ and [[ than in group |.

3. TVR and RVR in the three groups were plotted against Ht. A strong positive correlation
(r=0.63, p<0.01) was demonstrated between Ht and TVR. A strong positive correlation
(r=0.73, p<0.01) was demonstrated between Ht and RVR. The strong positive correlation
between Ht and RVR suggested that the right ventricular hypertrophy was a result of
increased Ht due to the environmental temperature.

{J. Physiol. Soc. Japan (1974) 36, 8-16)

key words : right ventricular hypertrophy, hematocrit, hight altitude, adaptation.
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BR) cHEELLLDL, %= (108) ik
Liczh LB L TREICHES 2R L.
BB, TOXDREANGHEEPEGSRE L
HERE, ZhOIXEREY L IE S, TEOR
BT oM 2 B <, o, 4
FELTWBb0OTHD, Z0OBHETIREY
SRS T DRBICIER LB E R L Cw
BEEXTNLTHS.

I. #H&LUHE

BARIZXITIES A3 A~b Hizh i TR
MNP EOE B R (K 1,200 m #1,5)
CRCTHELLE A X223 R (F A
~71), FHEI0BTHE~9HiZ 2 TH
WL72bD5@EE (Sr—71), BXORE
428 B18H ~20 H iz i TAMALE o A H
HIL (MEtk 920 m H#i)K) v TR L
L D2UFE (T~ D37 —7rE
FS2fEkTH v, HEMAKIC OV T Ht
EB L ODLEERLWE LEBREORE
BIUHKECZI2EERMN L. F2IcH
FAIFEHOV I FEEY ML, KR ER
BEHEOTFEERT S Z LiCk » TE
Arkziz. WESHhEERIEb KT —F
VCHEREL, FEIRE VERm L. ML
T iE~ Y o CREERAIE L, BiEss
i & v Ht EE2HELE. FELOSLMR
3,000 FER30GETH 5.  LHBIEARDIER
oW TIEEsE@E Y Fulton 539 12 Lz

Bo TLEERE « AHELECHBE L. DL
TEAXI0% T M= ) LHRIC 2 ~ 3 AREIEE
L, ZOBEROERICLIBREL ST BD
A Z BRERERIC At 80°C, 24BERLA B D BEMRAE
AL TEOERYIE L. FEHROKR
i Table 1 IZRLTHBH, *oHOFE
HHz 50 CI0AMOEHKELEH L. 7
N—7 1 CIREHKR 21.4C (B 26.7°C, &
£ 16.2°C), 7" v — 71 Tz EHEIE 8.5C (K
5 12.9°C BiK4°C), S r—71CixELKE
16.2°C (J&# 19.5°C, %K 13.9C) ©, -7
[2E#EZ LTI v — 71 Lofflicix 129°C
DREE (BHCX3L8) BHV, £/
V=7 & DIz 5.2°C &EE EEIC X
L0 BdB. DFERR L Ok Ht &
BRURBREE - TELTEIOTH BN
5RO OB X RHER D b o THER LR

Table 1. Total ventricular weight, right ventricu-
lar weight, hematocrit value, right ventricular ratio
and total ventricular ratio in wood mice, Apodemus
argenteus, captured at different season and latitude

Mt. Kirigamine Mt, Hakkdda
Region (Central Honshu, 1200 M above Northern Honshu,
sea-level) 20 M above sea-level)
Group 1 1 Jis]
Season Summer (Aug.)] Autumn (Oct.)| Summer (Aug.)
\
Latitude 36%10" 36%10" 40%49
Environmental | Mean 21.4 8.5 16.2
temperature Max., 26.7 12.9 19.5
‘c Min. 16.2 4.0 13.9
% 12 - 8
N < 9 5 8
Total 21 5 16
s [185 2168 -, 16.00 £ 1.48
BW (g) 17.227 6.21 13.802 4,15 16.12% 2,73
Total | 17.80% 2.51 13.80% 4.15 16.06% 1.35
K3 22.57% 1.95 o 23,65% 2,36
TVW (mg) 18.934 6.69 25.36% 6,87 24,05% 3,92
Total 17.80% 2.51 25.36% 6.87 23.16% 1,39
E3 5.51£0.39 - 6.25%0.69
RVW (mg) % 4.5T%1.54 7.42%1.76 6.83% 0,89
Total | 5.11%0.65 7.42%1.76 6.73% 0,49
% | 44.09%3,14 - 51.98% 1,17
Tt (%) t 44,555 2,43 51.20% 2,54 49.05% 3.26
Total | 44.27% 1,91 51.20% 2,54 50,51+ 1.80
. 3 24.54%1.20 - 28.02% 2,00
RVW 24.32¢ 1,41 29.40% 2,32 28.58% 1,38
“vw (# Total | 24.44% 0.83 29.40% 2,32 28,30% 1.07
TVW K} 1.230.077 - 1.47% 0,072
(mg/g) 1.11% 0,083 1.84% 0,168 1.50# 0,177
BW Total | 1.18%0.059 1.84%0.168 1.48% 0.083

*: 959 confidential limits of the population means.
N : No. of individuals. BW : Body Weights. TVW :
Total ventricular weights. RVW : Right ventricular
weights. Ht : Hematocrit values.
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gk E S v, Z0EEIEDTREE
IZ#ETR 1,200 m ¢, AREH T #EEK 920m ©
bB. Lk THEFE ORI SRERE
EobR v ERICANEL TRELEWY. L
PL, FOEZYWHEAI200m TH Y, ZORE

DEEEXBEORERRE»S
HTEE A EFHEERES VD
TCIN—=FT TN —FMED
EIREOLRWIZEEbD L
Ex TR EED . b
EEE, ADEOHEIIHKES
B L ouig Ht fEBE TR0
WEERTHEEPE S bR 3
2, B0 X5 LB, FH
HZRPRINT 28585, T0E
BRSNS VD EE—IFE LT
et L.

. #& R
L HLEER

Frlen 8 A ofEEEE (7 v
—71), 108 of@EEEE (Frv—
1) BXCAFHL® 8 AD
fatsgt (Fr—71) %k %3
TN—7120T, KEILHL
TELEER (QLEEER, A
DEER, BLEER) 2EX
B ey b5 0TFho
HELBEERE LI TR AR
Y~ y=bxe RPFEHTE 3.
B/NAREE X D R ERK
a BIXO logh fEZENT 5
& Table2 =& K iz 5.

i &bxEERE: S~
I, I8IXONOKEEEE>
WT, REICH L CRLEER
B 7wy b¥5L Fig 1o
m s B, HNRESEEa D
B FhnZh 0.94, 0.87, 0.60
Ty a <10 negative
allometry Z/;RLTwv53. 2D

TOTAL VENTRICULAR WEIGHT (mg)

mE~<r7 Yy MELAELEEE |

T LR K E L RN ELEERI
INEL BB ZLEEELTRY, HILBIGE
D—EHEmE V25, ZZTCHBESEhBZE
X, FA—FlikBFs7 e Ay —BRICH
L, 7 v—7 M OEEEXZ ORIFREMRS 7 v

Table 2. Allometric growth constants of the ventricle against
the body weight
Group N A Loghb
Total ventricular 1 23 0,940 0,143
weight I 5 0.872 0.410
jits 24 0.607 0,643
Left ventricular 1 23 0.970 -0.0183
weight 11 5 0.948 0.172
il 24 0.686 0.400
Right ventricular I 23 0.850 ~0.350
weight I 5 0.696 0.077
It 24 0,532 0.188

The allometric equation is y =bxe. The logarithmic form is : logy =
a log x+logb. In this equation, y is the each ventricular weight, x
is the body weight, « is the slope of the line and b is the intercept.
N : No. of individuals. | : Samples from Mt. Kirigamine in summer.
[ : Samples from Mt. Kirigamine in autumn. [| : Samples from
Mt. Hakkdda in summer.

10 1 L
10 15 20 25

BODY WEIGHT (g)

Fig. 1. Allometric growth of total ventricular weight against
body weight in wood mice, Apodemus argenteus, captured at different
season and latitude. [ (QO) : Samples from Mt. Kirigamine (Central
Honshuy, 1,200 m above sea-level) in summer (Aug.). [ (A) : Samples
from Mt. Kirigamine in autumn (Oct.). [[ (@) : Samples from Mt.
Hakkoda (Northern Honshu, 920m above sea-level) in summer
(Aug.).
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% (Table 1). i b b, Fr—71n
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NEREERL, KBORLIENTAV—F
ICHRbVEEEZRLTY 3.

. EOREEBIOALEERER : LE
R« AHRLEBCOBEL, TOK LD
THRECHT 3 HFLEERE TR
vy ht+3%L Fig. 2 o 5. Z0F
PHLHLPERESIIR, ey hEREA
BEIN—L L BEERLEEY T A
U —R y=bxe BB TE 3. FERRER
Banfxsrv—71, [, ITELRER:
BEOBRIC oV TikFhEh 0.97, 0.94, 0.68
LY, EALEEER  AEOBEFKIROVT
1%0.85, 0.69, 0.53 L\ ¥ % a < 1 ¢ negative
allometry #;RLCv3. Z0OZ RALER
BOGE LABCARKREL BB LER ST
FLBOFHMIKRE SII/PEL BB LEEK
LTw3. ZZCHEEEhBZZLIE, &@L8E
BOEA LAk, EL0SERCOVWTHADL
FERIZOSWTb T my FEREEBRI V-
I oEEE S L7 v— 7T CEFHIic 2 0 |-
FHehBEL, ¥/ r—7r1IcREbiczo b
FRPBELTVBZETHE. DT Lizdik
ERWThELBRECHVTHE « FHEOEL

MEEHLEEE |

RIGHT VENTRICULAR WEIGHT (mg)

20

LEFT VENTRICULAR WEIGHT (mg)

BODY WEIGHT ()

Fig. 2. Allometric grwoth of right and left ven-
tricular weight against body weight in wood mice,
Apodemus argenteus, captured at different season and
latitude. | (O) : Samples from Mt. Kirigamine in
summer (Aug.). [(A): Samples from Mt. Kirigamine
in autumn (Oct.). [[(@) : Samples from Mt. Hakkoda
in summer (Aug.).

WIN—71 <ITN—FM< I v~FTTh Y
ELEEROGALEL-BLHETCH 5.
FLTIN—THOERELEERLRT 3 X
VLELEERILBVWTELY. 202 ikd
DEERICXNTZ2ALEEEOHET B K & &
FLEER/AVDEER) OBEE RE—8
Bz s (Table 1). +hbb, ALEE
BOMEMBPIRESE I~ T244%TH 3
DL, F—7M T 28.3%, Fr—71
T294%ThHY, £ROLEER, ELBERBL
VCALEER T BT 35L& —HKLTw
3. LT/ A—71 MBIV & oRicix
HHERCLFEERROONS. 25 LkE
B3 ORBRE L B EE L TR Y,
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LT A—71 LB IO & ot
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S @ © _~o00°° 00
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14

o
Lo+ y= 0.034x— 0275
° r=0.635 (P 001}

40 45 50 55

HEMATOCRIT VALUES (%)

VEN'I;RICllLAR " WEIGHT . .
o (mg/g)
BODY WEIGHT :

Fig. 3.

r : Coefficient of correlation.

Relationship of total ventricular ratio, total
ventricular weight/body weight, and right ventrucular
ratio, right ventricular weight/total ventricular weight,
to hematocrit values in adult wood mice, Apodemus

“argenteus, captured at different season and latitude.

“{Q) : Samples from Mt. Kirigamine in summer (Aug.).
(A) : Samples from Mt. Kirigamine in autumn (Oct.).
(@) : Samples from Mt. Hakkoda in summer (Aug.).
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L Fig. 3(TF) o 23. ZOEPHHG MK
ML BRI ERFROER 1 AOERD
bhicrry b&h Ht AL &0REEL O
OAERPE VBN Z LISRER TV 3.
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EPRERE L SIc B N TI0%ER Lz E
FThiE, Fhictks TRLEEROHIN
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OHFERE, SA—7 1 CRIDER
BEEEbODEO/NE VI, Sv—7"
TakEhaFeamLTey, Sr—71
1t ORI ALE LT 5. ARk ik He
£ : ALEOMNAE S LoFRERS
& Fig. 3 (L) ol s, 22 THRIER
il Ht 2 A LEOHEMNHRES LD
MiciE»z VB eFEE =073 »» Y,
ERE L %IBTHEETH 5. F/NER
ek VERREZEH T2 & y=0439 5+
564 L7z 5. TOZ LRI Ht fH
B10% R THIE, RIS THLED
AR E &b 43% OEAETHERT S Z
EERBHBLTVS. T2 THE SN~ 7
DFey b ENTEOMEBIISLEERD
HRRE S DA L& Fifkic, 7v—
Z 1 TR OEBREREEL O OED/HE
v, Fv—1 CRRERFTESML
TEY, Ir—7NTREOHEICEL
CTWBZLAERENSE. DT LRES
N—F T DEHETRT E—BHL T
b5 (Fig. 4). Thbbrv—71 Tk
¥ Ht EMEL, Elethicts TabE
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Fig. 4. Relationship of total ventricular ratio,

total ventricular weight/body weight, and right ven-
tricular ratio, right ventricular weight/total ventri-
cular weight, to hematocrit values in adult wood
mice, Apodemus argenteus, captured at different season
and latitude. ( [ ) : Samples from Mt. Kirigamine in
summer (Aug.). ([): Samples from Mt. Kirigamine
in autumn (Oct.). ([I) : Samples from Mt. Hakkdda
in summer (Aug.). Vertical and horizontal bars re-
present 95% confidential limits of the population
means.
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A triggered IC calibrator for use in
electrophysiological experiments

Shosaku OBARA *

Department of Physiology, Teikyo Univ., School of Med.,
Kaga 2-11-1, ITtabashi-ku, Tokyo

The operational convenience of having a
calibration pulse of known amplitude and
duration shown simultaneously with the
biological potential in the CRO display can
be readily appreciated, when compared with
a conventional DC calibrator?). This sort of
provision, triggered synchronously with the
CRO sweep, becomes of crucial importance
when voltage gain and/or CRO sweep speed
must be changed frequently during an ex-
periment (cf. Fig. 5 in ref. 2). Very few such
devices, however, are available commercial-

ly. This paper describes a simple triggered

IC calibrator, currently in use in our labora-
tory, with specifications listed in Table 1.
The NE/SE 555 monolithic linear IC (Si-
gnetics)) is a highly stable timing unit,
functioning in a monostable mode in the
present circuit (Fig. 1a). Upon a negative
trigger input to Pin 2, the timing cycle starts
by charging an external capacitor (C) throu-
gh a resistor (R) from the supply voltage
(Ve), and terminates when the voltage across
C reaches a threshold of 2/3 V... Since the
charge rate and the threshold are both
directly proportional to V., the timing
interval is independent of changes in supply
voltage (0.019,/V)). For further details of
operation refer to the block diagram and ref.
4. Another advantage of the IC unit is the
high input impedance of the comparator®
at Pin 6, enabling the timing R to vary over
a wide range. Thus, accurate timing can be
achieved with a combination of a set of
precision resistors and a single capacitor,
although for practical reasons the timing C
is also switched between two values (Fig. 1b).
An additional fine control (VR;) in the charg-
ing voltage greatly simplifies the standardiz-

* NG © i GUR S R — R B
(Received for publication September 16, 1973)

ing procedure for timing. Trimming should
be required only for C,; at 0.2 msec position
after setting VR, for 20 msec.

The output voltage of the IC unit (Pin 3),
however, is uncontrolled and depends both
on V.. and the load current®. In order to
maintain a calibrated output in the event of
a change of supply, either the current to or
the voltage across the attenuator must be
stabilized. Of several methods so far tested
the present circuit employing a single FET
is the simplest and it provides an excellent
constant current property. Thus the calibra-
tor output is held essentially constant (0.7
%/V) throughout the life of V.. For best
performance, the FET should be selected on
the basis of Ipss (7-8 mA at V=10V). A DC
output of the same amplitude and polarity
as the pulse is produced by SW,, connecting
successively first Pin 6 and then Pin 2 to
Pin 1. This sequence should be kept in mind,
and when inoperative, the pin connections
to SW; should be interchanged. In passing,
a manually operated single pulse mode, if
desired, can also be obtained by temporarily
short-circuiting Pin 2 to 1.

The calibrator circuit proper is isolated
from the trigger input and hence from
ground by an opto-isolator or photo-coupl-
er®). The input configuration is designed to
effectively differentiate the leading edge of
the trigger pulse so that the trigger char-
acteristic is not critical (Table 1). This isola-
tion serves two purposes. First, certain ap-
plications require an isolated pulse such as
the bridge method with a preparation float-
ing from ground, or as in the virtual ground
system. Secondly, the output polarity can be
inverted simply by reversing the attenuator
by SW., when the circuit is isolated from
ground. The low impedance of the attenuator
(Fig. 1c) has no adverse effect on the overall
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Table 1.

Ry 10K

photo -coupler

[
Timing RC

b. Timing R @
1oy by ™ 1000 msec
2 500
3 200
. 100
A0K 50
@ AW @
M AN K : 2
Vg0 | 10
1 1
| Bo— 5
ot | I G
10— 1 0.9
| Tlo—— 105
i— C2 ! wm
oo

e N

wafer rotatéd by 180°

]

Fig. 1 a: circuit diagram of the IC calibrator. The block diagram of NE 555 shown in
the thick square is adapted from Signetics data sheet®. Tr; : 25K19 -GR (N-channel JFET,
gm="7mmho and Ipss =6-14mA, Toshiba). b and ¢ : Wiring diagrams of the timing RC
(b) and the attenuator (c). All resistors (in ohms) and capacitors (in ¢F) are of general grade

except R¢ and Ra (1 %)

Specifications of the calibrator

1. Trigger input. Positive pulse or gate.
Amplitude : 10-50 V.
Duration : unlimited over 0.01 msec.

2. Output.

a) Pulse.

Duration : 0.2-1,000 msec in 1-2-5 steps
(£1 %)

Amplitude : 0.1-200 mV in 1-2-5 steps and
1V (+1%).

Polarity : normal and inverted.

Rise time : ¢. 0.1 gsec.

Output impedance : 502, except for 200 mV
(100 Q) and 1V (200 Q).

Delay : max. 10 psec.

b) DC. Ampitude, polarity and output
impedance : same as the pulse output.

3. Power supply. 5.2V, four mercury cells in

series.

key words : calibrator, IC.

operation in either polarity, nor does it cause
any pick-up of extrinsic interference even
when the unit is placed at a distance from
the preparation.

The attenuator is based, with minor alterations,
on a design by Mr. Y. Furusawa and the use of
the photo-coupler was first suggested by Mr. M.
Utsunomiya.
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Abortive spikes recorded intracellularly from sensory
nerve terminals in the frog muscle spindle

Fumio ITO and Norio KANAMORI*

Department of Physiology, School of Dentistry, Aichi-Gakuin

University, 464, Nagoya

The electrical responses at the afferent
nerve terminal of isolated frog sartorius
muscle spindles have been recorded extra-
cellularly with microelectrodes, concurrently
recorded by the paraffin gap method". Using
the former method of recording, it was found
that spike discharges could be recorded only
at the first node of the non-subdivided bran-
ch (Nf 1), and that these spikes always corre-
sponded with propagated spikes identified
by the paraffin gap method ; no responses
coinciding with the abortive spikes could be
recorded. This supports an assumption that
the Nf 1 usually plays a role as an encoding
site while the subdivided branch contributes
by producing abortive spikes®. It is neces-
sary to determine whether the abortive spi-
kes, recorded from the myelinated trunk by
the paraffin gap method?, are a strictly
localized response of the nonmyelinated fi-
bers or are the electrotonically spread res-
idua of spikes which, although possibly all-
or-none in the unmyelinated branches, failed
to excite the main, myelinated trunk because
of a low safety factor.

Muscle spindles with intact afferent inner-
vation were isolated from the sartorius
muscles of frogs (Rana ni gromaculata). The
isolated spindle was placed at its in situ
length in a pool of Ringer’s solution on a
glass plate, ‘and the nerve was passed into
another Ringer’s pool through a liquid para-
ffin pool approximately 1 mm in length. The
two Ringer’s pools were separated with an
embankment of vaseline drawn on the glass
plate. The liquid paraffin pool was made in
the embankment near the center of the glass
plate. The glass plate was put on the mova-

* RSO, SRREME « BAERE R A
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ble stage of an inverted microscope. Glass
micropipettes filled with 3M KCI or with
2M NaCl (resistance 20 to 50 MQ) were in-
serted under visual control into the sensory
nerve terminal. The pool of Ringer’s solu-
tion immersing the spindle receptor was
connected to a calomel electrode through a
Ringer-agar bridge.

Insertion of the microelectrode into the
first node of the non-subdivided branch res-
ulted in a resting potential between minus
15~20mV for 1 ~ 5min. Spontaneous dis-
charges of full-sized spikes of approximately

|
;o
|

WV‘VL‘“ 2 mV]

0.1sec

Fig. 1 Simultaneous record of spindle terminal
responses led intracellularly (upper trace) from the
first node along the non-subdivided branch with
a microelecrode and extracellularly (lower trace)
from the parent axon with the paraffin gap method.

20 mV amplitude always occurred in coinci-
dence with the propagated spikes recorded
across the paraffin gap, while small spikes,
ranging between 0.5~2.0mV in amplitude,
were seen to correspond with the abortive
spikes recorded by the gap method, as shown
in Fig. 1. Individual full sized spikes were
followed by a hyperpolarization of approxi-
mately 2mV maximal amplitude and 150
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msec duration, while no discernible hyper-
polarization could be observed following the
small spikes. When the microelectrode was
inserted into the first nodes of the subdivided
branches, a resting membrane potential of
minus 5 ~10mV was found, but no spon-
taneous discharges could be detected. If the
low membrane potential were due to injury
of the terminal membrane by the insertion
of the microelectrode, such injury suggests
a structural difference between the nodes of
the subdivided branches and that of the non-
subdivided one. If the abortive spikes are
simply due to misfire at the nodes of axon
trunk, the terminal should also provoke
full-sized spikes which correspond to abor-
tive spikes. The fact is that small spikes

can be recorded intracellularly from the first
node of the non-subdivided branch. Thus,
it is incompatible with the assumption that
the abortive spikes are due to electrotonic
spread of impulses along the terminal non-
myelinated fiber, but suggests that they are
a strictly localized response.

This study was supported by grants from the
Ministry of Education of Japan (744022 and 811009).
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Mk, bR, ZThbD5~6{E0ERRT.
—7% AChE &z, ChAc & 3RBEgC BT pl
o THEEOEMIR Bhikh oo, Th BB
HvE, HIRTHERESR B X ORETIaIC S E R D
EEPNEM, WMECRTDIEEZRET 5%
LT, HEERREW. HiTREk 0%
OEWEMIAER DD DLIRET S L, T0~80%
OFEEPERCEETD L 5 Th 5. LM
TiE, EROBRC ChACTERIHFETHDT, T
DR DOTEREB— R 2 U VIEBIEMREE D
FheRETHLEEL, HhoL{Le AR
7P, BB4E13E B X D MEiE29B B D F T
fnl7. AChE #EH:d, BRHREICRT 57
kit s L, RECHEs THL

9. FHE Trigeminai Part rhQERS iBiR
HEICEIT D H%E ‘

#EHR %, *Hellekant, G. Rk, #, DKL
3 » SWEDEN¥)

E + OFE S IR S U BRI A BT LT
LE TR OER SR ICIIThIE EEER R A
D CNBRRRMROREERATOIRVWEWIHE
AER Eh, ETFREXET 58 3 05RO
FESHETE S, AR OMBELZBETS
To DT » T2

FEI AR IOT v b REH LEERBS
CHM SN 2 TIREREZHESIT LIROE R
D DRERE X

1. HichlifligaEinzg b &% ORERS %
PNt 5. Z ORISITERMREZTM LT
F IR 2T L CABERZITE85%LIK
IR TEMRAZEBIT5 Z L IT X - THIDT
SERTIHR Lz,

2. FOERMREZENT L B HHEE» S
DT (FETIRE) 2T 5 LR
SUWEFERTEL L. 2 % DEMRO trige
minal part (3 DEELYERRHEDSREE S TH)D T
H TR OFINI B LTS,
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3. HHREERMEZEIRVESTESR
W5 LETIE» DREFBBHE D DG WE
PEERMRRMC X 55 E L SIS REE TR
$8E 1Hz ~ 20 Hz OMTIRISERWCSIBER
T 5, SR BHRLFRRNRET 5 &M
nEh B AR BB,

4. ERHRRMC X 55 IR —@D D O
TrE78 < BB ik 23o5 4.

5. SWMEWR D Na*, K*, #8x v-37 8%z
SR X BBR LT L A EEBR .

6. FOZX IR AR X D PIRECRE
& UR OO R R L Tk L ENR
DR EERVIMNEZELM U CHETIRX
D MR O EEEE S,

DLEDHR X ) SRR E KA T =R RE
S LEMWRZEA L CE TR EE T SR
DWASHEDHFET L EBH LI LT, TD
T UHAHENL 7 D IMEIR DYEIR X D B CRIZZRR A
RO DEEZ BNS.

10. FAEAZHARPAZE(C T 4 2 A iiEiERA DI
Z-IpME=a2—1r) DREEICDOLVT

EHRIB—RR (K, B, WRf4EE)

R R II R AR X 5N
BIRERD BT EhD, TOBRERTHS L
& = = — v V) BNEEESTEZRBEIC X
DI HMEINS DL LTEEIN S, T 0D
IDME ==~ V) REATAH HREDIFEALERL
DOREDRD I N=EX7 Y VEOKRER X 50
FEZ{tZAVTWS., Lrl, TOX 5 REDT
EZLE2 N UEREBREESZE(LE LD 55
Ib¥2ARCHIFELEZ, ThThOBREBFH
BT nE WS RENRD 5.

ARFECEH T DO X SBRELEES 720,
rrse—AREES vy PREWT, 3L R FEE
moYyr—, BRIANIDEET X DB
B DR T FRSHENRBAZE 2 VT, Zhiki3
oD HEHE & R RO L ORI A 2 BlgR L
TeBRAEEIEL T LE == —~rv) ZREL
7. BRERROZLLTHS.

1. (RO MR R B X OB — i OB EIER
ISR L, SEHEIRBAZIC X D E AR E)
REBBRST 52, LEZABBEEENIED
BLEBSS N CHEIMLIZ CDLIEHET 52 L 25

& 25

bl 2. WREREEIEARRE LM
LREMBFREIZ L DEAEZOELERS
T, TR—HeE W TRERT605H - .
3. MEEBNREARICISETORE® =~ — v VLI
HEHEDEAREEEZ2ZLTSd0E, &
WIBE ORI NEERT DO -7, 1,
2RI VNELLOE= = — R VELTH
E, HEMLEERBEHELEETIOL LT
AL, 4. DS ==~RrYVCRFETLD
BRIRERLEZRTHO (A-type) &, HMER
+3 D (B-type) 3% - 7. A-type TRV TIHBA
LI ERAR, (LEFEBO2EMRERTD
DONRB -7, ERLINEMITCFAHLCRRTS
HOBPH o7, 5. A-type KEBWTHERXD
PRSI X DERINE ORI 24 b, B-type
TR X 550E L HERESHR OES
Abhiz., 6. 20X S RLIE= 2~V
obex X hWfl 3 mm ¥, #MAIL5mm FTD
& UTHRBEERNIFEL TV

1. KEEESERERICS!T 2RROEER
ELZOBFFECOWT

EHEE, ®ARZE, UMM (RA
R, H—EE A, E, BHEY)

* 2 OHRKIEIE (PT cell) @i\ CHlgANE
SFEfTi, EREMER, KR, PREOREIC X
D 5T BTE RN 7 @ latency ZBEIET S
ZEIT XD, FERHHEAR-RENR X KB NE
B ki) sEBEOEEEE R KD, TR O2HH
THZEIRLVEDT ENBH LI SN

1. F-PT cell iz 3\ CrREERaSEAR- A MR
DIFEHE (V1) 13 46.5m/sec THY, KM
-NAMOFEEEE (Vo) 1373 69.0 m/sec T
%7z (n=85). %f S-PT cell @B W TIIaTE

 1X145m/sec, #£&1x234m/sec THo7z (n=

29). V; Q%L 5.9~821 m/sec TH Y, V2 @
2313 61~134.0m/sec TdH » 7=. TDX ST
F-PT cell 5308 S-PT cell wPhizkWwThd
Vi Ve Rk LERE/NTH - 1.

2. F-PT cell wR\WTix Vi R0
EZHb LT EEELWERZR LR, RN 4%
w RF il 2 B +#f o Vo idfhiclb L TR &
SEZRR L. —RRiC Ve 28K EWig4 (100
m/sec Pl b) i AIBZH T 0284, HiTh
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EWEHE (20 m/sec DUF) wwidfilEz b on
/}‘7&75’07’2.

3. Vi/V.=ATR (BFEE) LEHThiE, F-
PT cell ® ATR 13F# 0.72, S-PT cell ® ATR
13 0.67TH D, MEOMCEEDERED S
i o7z, F-PT cell 35X S-PT cell 7
NIEBNT, V2 OREVERD ATR X Ve, ©
NEVEED ATR T L—BIT/NCH -7z &
72 F-PT cell, S-PT cell & & BEFHICHIES
HidoHERvwdokofficit ATR e 5
DFEWEIED - 7225, RN iz RF e+
D DOz LT ATR OfEirz/NE Q ZERE
ZIRLTz.

DEoZ e, PT cell 134 0BEECS U Cll
ROGEEE & T OBFRICEBRD 5 T L3R
B,

‘l 2, Dominant focus D2 & Bk TE

YR OFEHE MUDBSE Bk, BB, g
IRA, ARIEIEEY)

“Dominant” & vk iR 1%k O — B AL A3 RRY
BEECR B A 72 kKEB% 5. Dominant mif
BIC kb A - e iA0T T B 2B EE0 R
HRBEL TV BT TS, HEDIXYYXO
EHRE N D pre-motor area [ {4FR i EBIGE R
ZBLBTLiwXy dominant focus ZIEK L7z
2, TORER, vy X AEREeHL, BEE
HONRBTEOBHMIGTIE LS X 51t - 7.
Lpl, MEBET & 5 iR EEREBTY Y £ 0
pre-motor area DOERMMAIFZITR-> ChLhE
WTITHARTE OB STV 2 v, £hd

%

2B BT HER Shic By v ¥ TAREREE
L2 T2 Oh3REOBMEISIT VRS A =
RALLBONE NS GRERELD. TOMES
BT LT &g ENL 2.

ETERFOY YV EFRIR I T HE831E
PEERVED LNEEAMLD 5V I3l - 7B B TR
BRBEECHEIh SR, ThidED CHERE
ZERLLTVWIRIETH 5. H LD naiveiny ¥
ZIITHTZOL S WML TI L, BLWHE
Ris%#ET. BTz 0iET LRSI~
ISR S B0, BEMEINTL 2k
RELRbTrCHETSEELCLh 2 BT
LT Epb, FERBEELRTWEENHWT
WAHZ LI L»THS. L L, —HoD pre
motor area BETSHE, BEMOHIKZHE
LR X D b JEBBERIORMEZMRELIRON
2, XORCWEHRIGERET ((FidET A M
W) b, HiEOEBRIESS 2 bhick &13E
B IRBEMNONME BT S. Zhix, T
NS OFHAM BRI E RO E 2 b -
T, HRNEREIRCMELkdTHS5 L
I, ZOBRFIHSTIAEROKE
BROEEDTHSB. TiabbLRIEIED 5 Vik
PIRRI B T B Shic VIR O B S
28, FRpEInZ BhiexHild pre-motor area O
KHEAFIE T X b BECEHPh S, Pre-motor
area IR, WEl LM 2, 3 DERERELE
LERDSF A -2 —2E2 B2 RXY, T
R Ihs., ThbDEEL TS dominant
focus DMK LBEESIFTTER L.

tEE FEERH H 2

B W BRFMMB4EI0A 6 B (£) 13mp~18my
& 5 bmERE IS R E AR R

LEHRE : HAKT

1. BREOHERBEMNEE IC & (T 2HmEo0
CO {LRIEDEEICDIT

HiR /N OER, EAKE ek, SE
T, A:x)

FRMER~F e EVEERH A L ORSHER
XV AEHEEESIRETHEE T % 2 &

L, 1AORMIKL~LTERE > BB ER
X7 EHRC, BEMSEE AV SEENEER S
MEL, —SORREELLCE-RD. ¥77, b
b SEERIC X - TIihbh B A% E
TEIR D M A BN s BDFEBA L X 5 L BEk
LERHTFCET 57— 2 OFEBT - CTE
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DT, SEL, bhbhORIE LEMS R
KB X T, WEPBI8B T SIILE
I OMEBREESME P HEET 5 KR Mk O
CO (bR FSHEE 2R iflE Uiz,

CORE # A D Peo 11 0.7 5> & 4.5 mmHg &
TOHETWAWAZEZ, Por ZEMIMAE FDF
HOFE 463 X 056 mmHg wEE LT,
FUSHEERE (Fo) @ Pox R DWW THN D
&z, ¥ Peco #4mmHg ¢ —%EE L, Po:
%462 5 355 mmHg DO#iFHTZ 2 T Poz DIKF
i DWW T

Fc @ Peo ML, wTFhdD Peo T
DELLRDH, SHIFAOH L ficgAs 08
&R Uiz, Por OEFHICDWTIE, Por DI
e i KIGE#EEE, Fe=2.31/(Poz+232) o
&R TR L. SEI% 72 Fe fELBFEK
DIMD T — & 5 B, FRMERIBERESIRD S
FHIR~TRN DR ORZ H A & BT RN,
05 Lz Shi., IbiT, Z OEEAlER% A
W, #AZHBRIZEE T 5 HREREEMIEERD
BRE X OCEMOERSIRONEIC ST 5TE
R ODHEE Z2ITIR - 7229,

1) Mochizuki, M., Tazawa, H. & Ono, T. (1973)
Microphotometry for determining the reac-
tion rate of O; and CO with red blood cells
in the chorijoallantoic capillary. Proceedings
of International Symposium on Oxygen Tra
nsport to Tissue, pp. 997-1006

2) Tazawa, H. & Ono, T. (1973) Microscopic
observation on the chorioallantoic capillary
of chicken embryo. Respir. Physiol. in press.

3) Tazawa, H., Ono, T. & Mochizuki, M. (1973)
Reaction velocity of CO with blood cells in
the chorioallantoic vascular plexus of chicken
embryo. Respir. Physiol. in press.

2. ROBFNERECLDS v MREBHTE
AR WRIEDHE
HEH—, BRERXR, TEREE, S8k (Ot
K, BREE, 2:3)
- F v MR in situ @ pancreozymin (Py) .51
X % amylase (Am) OffH B3 iEH R Krebs-
Henseleit # (KH ¥#&) ERAFEARONIETH -
7o, EREHC X OBHBOZRIABERCD
D, TIRBEHEREDOERTHSH S L VS TE

> 27

Db LCEEREI T > 7. EROEMEIRD 3
BRERE L. 1) Insity, 2) Krebs-Henseleit
HERA, KX, 3) smEkiiom KH #% (R #%)
RS,

LA OHERWIT ¥1295% O2 5% CO, %
BRL, BRAFY T L > C—ERE 45 ml/10
min) iZff 7. 5y R IO %ic heparin
ERRIO L 72 miE KH T 1/10f5e 5 4,
3EIGEH I KH ¥ CHfE® haematocrit (Ht)
IECFEEL T R WE Lis. BEBREHCHIT2
EBRBERIIKROE B0 TH .

1) Pz (6u/hr) #EEAIC L - T Am it
i, Pa IEARTOMH & 144512 3# L (120 u./min)
BRIEC It A Lic. 2) Py (0.2 u./ml) &t
KH W cBAZERT 52, Am KBS
D126 (12u./min) iTEL, FMEEECHED L
7. 3) Ht{E4 %5 » MR R Wecilhing
L7cB8iE, 2) LRA—BED P, #5120k T
Am B 8185701545 (24 u./min) 1cE L,
NHHEEL OEERE -7z, P 354905 B0
#Am ST 2) OLHOR 2.6 f5TH - 7n.
Ht fH10% 1 X ROEKFN R WEERL, F—ik
B P 85 Uiz, Am il B3 s a
D21fE (4lu/min) KEL, T FROBRENO
BELEU L Am M OREZEE TR LE.
%7, R WERgHT N; (95% N, 5% CO,)
THERALKE R Berz s mA—EE P, 05
Am IS S A S g X,

DLEo#ER» D, BERBEREAR ORI R
WREBRMTDZECED P ick? Am HHE
TIHEINL, EEEET 5. ROREIMOSE,
FMIT X HREROGFICILDDLEEEIN
5.

3. 27 0-NORNEBERICE LIFd=aF
vEFEEFOER ‘
FRRAHEE, HHEAT bk, W, DpEdm)
=x2F VEEFEKRTHS 2, 2, 6, 6 Tetrakis
(nicotinoyloxy methyl) cyclohexanol % {#f L
T, ¥V ADEMEE = VAT r— RSB XIE
FTAH =R b (FFCRILEBEE) %, 0.5
ERCHB L, FE L. ¥ymiklc, 4088
FET5E, FEBOR 7 7 — LEDET A
bh, FKRCIOMEER, 2vAF e —)L-4-1C
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RETFEHLT, 0BMEET L, 2VATR
— L DBEREDIERD, Bz &8, bhrol.
ZORKREMBID, & UTRREPHEC O
THSIER : BT >WCik, EinEgc 7
ARIFEES, B2 VAT R —L-4-1C 23
W & HIEAL, 4RRIE OIS RE S RlE
Uiehs, e X v i d bbh s,
BWEZ 2. DB L =2 VvRTRr—/L-
7-*H gEcfHE L, 5 HB i, 43HMARK
5, BpksSicxy, nhiedbbhbd2 VAT
" — LD RETRESS, BT &3, birofs. T
OOz HZOERIBPREEEZRZ LT
5LE2I. WiHCOWTHR B L, i
e, 1TERSEE L, 108 825178 B 0ok
AT v — LB, iR Shih o7k, RiC
Wik X0 2 VAT e —)L 1 BEREET, 185
BT Lz oM OEBRA 7 » — LEEZAD
L, Epksie X 2 E 0B, % bhik.
oz ofific 2 —ABENLD L, ZOR
13, b0 T, 2—/LEES, BrbDavA
Fr—AORRCESLTwEZ b, EhR
Fr — )L OEWIRET X BT, BINLE DK
Rexsdod, Bbhs, ¥k, 2aVvATFr—
N-4-1C BT ESRE, ¥k X R1%2vAT
— v /LAREECLTH MERR OB =2 L2 T
v —LHHEHEE (9 F + = Vi X %) o
D, FRCBREEECX 5L Bbhs.

4. X235 v bIZ& T B ACTH HHEF
(CRF) jEM0 ANEFH & —>
fiESE, &TEL, BEEZ, KE H (k
X, B, $—4)
TEA-BEREROBREOHEZTOVTIE W
L o» OGBS 50, METH ACTH K
F (CRF) EH:OMER DWTIER PRS2 5/
V. bhbhidEx OEHT T CRF Ei0%E)
ZREARTCWE ST, KD S v FMIKTR
CRF @HHEELWEEODBZCLZRELD
THET 5.
ERiz—EORASLE 6 AM~6PM B, &Y
B%) THBE L, manual handling {5 L -
Wistar 25 » F 2w/, CRF E#izZ » bF
TR ENEEIE AT THIE L.

ARy b OO CRF HEikix, 508

2

R, e R UEHR6RICE®E L
LZEALPIENY RAER L. —Fliha s
227 R VIED ZhICET LTHIEL, Fiick
B3 % —vefini. 2 235 v FCREgiC
CRF {0 BRNEFEHIE Th, il 8RIC
BEERD, FRTERHCET LERCHECLRR
TEEF K VR IR, OfalFarTe
VERFRICERL, FEERTERNY RARR
L. bbb, AAF v b TiX CRF EiOK
Tr—HL<lmpa)isarse vy B3EZRHC LR
THWHF DR — B HE D Bz,

DERMEFRNE VOBE L DL D1 D ITHEREL
o7k %, CRF @EHRESFCREE R
DIEBTETL, fifh2rs 22T VIZIEFR
KL VB EREZR L. SHICRREEKD
B5 OFEL B 57 S RISEERAR R Hifhlk 2
775 - 7228, Fkkic 2 280 CRF BNZEH X
— vz b, EicMEMC X 5E %5,
45D 2 HCHER 2 L T ARG, REMT
CRF EHECdH & Dirin A AR RAREER XH
7z,

Ll kofERs 5, CRF EHECIFLVWEZED
HBTEPBDELPRIL T, IDIT, AR
& —VIRUIERE T X Y REWCEEShEvwE
L, CRF BRZEE) X — v OlER, TR
HR VLT O DS LICRER T 5 T & A X
o,

5. BABMLICHTBHAAFI—LTIVD
]| ‘ '

BREES, B|BER ik, E, $£—4m)
HRTFECEA D7 3 VBRECHET
ZEBHORTVA., ZhBOPFIRET 3 vk
BEHLEORBE I ORBIC, Fi kIR
OEETWIRBEEHZFEL TV 50255 HEY
TUTDERETR 7. TibbT v F O
EAh =2~ VEERNCELRASR, ZOh=a
—vXY /=i 7Y v (NE) CRENICEA
L, &g, mig FFA, g0 b =REAE S
v b, BICEREULS » oW THRE. &
EIEREAE T v FRBPLCT OERER 2HE
Liz. »&® NF (6 pg) ORENRS TREED
WIBIETIZ 2 3 W T, £0BANELERS >
7o. KEHS (25 pg, 50 pg) TIE90~ 180 75kt <



2
ZLREDLN, ThDOLDORIG & — VIiZBE S
KRG Tk b, TEDMER - I/EfR
Wrd50dLhkv. 72 NE OkEFRS5K
X BTk propranolol ‘C7r v 7 Xh iz,
—F% Mi#E FFA ©Z{kit NE 25 pg, HERNEA
HOFTHEER LR LE. Zhi3kEBREE LT
bareline ~R - 7R FEY T 5. = FFA @
FALVRIRIE T o X % 2 el BR», Fiai
NE oEEMEPREERORESE &5 12 o,
propranolol 12 X D KB DET # L L. I
#FFA O (L% Lt & OLEHETTH g FFA
iR L. Liedds THiR %5 L NE ik
BIBER T & &3 2 dkic, ThEGEERERL
0t FFA v L 82 &t HE 2 bhb.
NE ¢ X 2K 0 L2 BRIHLS » FTHN
FohE R, KIBDET &% ORI BIEEAE 7
v PERIERCTH o7z, L L bareline o[
BHIRBEWERCD - 7. EABULS » F TR
OEEBRRNZ LRRHERCKRS Lz NE Off
HBREWensd Lhvkw.

6. ACTH Ll hFI—-N7 XY & @D
HBFIC 2T

FIERFn5s, AE 1, FEER (LK, E, &
— 2 3)

ACTH oSSBT ARARET7 3 vo
JEiToONT, HLOWMEBRLLNLR, BERO
—FEHTWIRW. 4, Ganong @ F L~ S
X, S b4 RREVWRERTHFI—LT 3
v ORENES 2 L-DOPA O#IRN &5 i X
D, HEA P VvRARKRRE TS ACTH 523
HEhsoe, ELERTHR/ A=ERT I VE
Brimirhaisarsr vEL Oy, A0
BRRAFET S E X ), hRBEREEWVWT,
HFa—nT I VEEME= - —r v ACTH 4
WemEmCfERT 5 & EELTWS. Lal,
Zh—HLEVAIRDHEIh T 5.

bhbhik, FTRKEE, 7y FOE KNS,
MR, BEANCIBA LIS = = — LEEL
T, BxO@EW®T I vEe, RV 72— LR TE
X CEHBET RS Lick b, ACTH o4k
BHEEhs WS X0, LA, fEshs
ZEEHE LR

SEE VALY Y (2.5mg/kg) ORFFES & 6-

& 29

OH Dopamine (200 #g) OfIfE~ D &5tk
DN H T 2 — LT 3 vERERCBDXE2k
BT, E7i3, MAO HEXRloOV 7S5y (10
mg/kg) DFRA~DEEIT XY, BWHOH 7=
—NAT I VERFFRCHENSEIRET, ERkR
o CRF fEMEE fih = /L5 2 A7 r ViERBEIE
LU, RIRTH-TEE-RIEREROEER L 5N
. TOWR, WROHIFa—LT7 IvoELY
BRI bbb 5, Effgigifo CRF fHEiks
M /LF A7 e ViERE, BEHrKERNY X
AL AT VAREHEDS S B, BHKETH®H/ L=
27 Y vEBLAiFaLF 2 AT R L DR
iZ Ganong LOFXIRT HADHEBHREHLE D
ot
AERBERES D, WA TF 22— 7 I VI3,
ACTH Zihiifiic EE BBl 2 i2c T vwdh o
LiswmIhre.

1. Az, FVEUNBGOREICET 3
5

AN T, KE OB, kHES GLIREX, 8
— A1)

X727 F3IFTV-ATPRFGEFTNLE =L
DEFOPHEC I VT, % OREKRFRCEDD
BT EBEBRTWR, KHS (1973) ir=
IRRLEED 7Y = ) VB OMEZ W, %
D ATP WHORERFEZ 7+ ¥EHOLh L
WERRE L, Wh D BARINEIE T c il X
NaM, TOBRELIZILEBWTIYHEDLrn
XOVBETHILEHE L. SEXLIL,
BRVERR 2V 2 ) VTR LTS OB — 55
Mz oW T rOWRERZEERL, DTOoEREL 2
7z,

ATP T X2F4LRMIBECKEL, ®KET
THHEl S, TONFIORER b =L Hck
WY EFHOLTNRIV/NTHY, B LrESS
B bhic, Tihbb, &ET ORI, ¥
FE¥H T KCl BECIVDEVEBEINT,
5mM KCl FC#56%, 100mM KCl Fcd %
DOEERSLAEE b -1, ZhitkL, #
=G TIE S5mMKCT FC15% L s xh
7, 100mM KCl T T % & 430% O LaER
D ENIE» - T,

F7z, ATP WiEd EGTA o X Botigix, v
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FEHGTIREETH - 7205, A TIEEDD
TRETH-7. Tibb, v FHTIRMED
BEVE 5mM KCl Fe/hXL21% Th - 7295,
503 X 00100 mM KCl Foixshehd2is Lo
53%wcisinl, BEomic KCl BETKELR.
ZhiZH L, & =LTREOMEEOREE 100
mM KCl FTdbTr3%8Tho 7.
IhbDTEnd, 7)) VOERE
CEWTD, I ABMEEORE R LBIIRT
Wz EHBHE LR IR, e, BT
1%, native tropomyosin %37V & Y vLELEIR
TERED D WVIERING L, ThiEbDTHE
BN 5 TH5 5 T L BPREIh.

8. K-BAEENLEY FNREZBHICH (T3
RENEIE
AERHEBT, 3 3, EREEE (LRE
K, A
aaphk KCI i iEe /L% » b RETEDIE Ca
whne X 294 (Ca #i@" ) @ tonic fHICE W
THERR7e (JHE 0.5~1.5/min) FEEMEBEEZTL
7. BAHIO Ca #ETIZIEENZ, % mA Nat, K¥,
Cat**, sucrose ZEOFSH, BEAEIEC X D #1D
T, HbhTL %3, HIC X 2 ORI
Ba b, Cafgiiz 2~3 EiE DRz i
XV EHBHCAECHBEZTREL TV, H
S LR T ORI X W ECEDbhFTH
Nat 23ZZRH I e X #-7-. Nat D%hR 13 ouabain
X vigmEInie. Sk Ca REIC X DR, R
, WhkiddtieZbl, 2mM Ca (%) X
DEIRE TRV r SRS L, BIRET
BHPWEBARRESZ R L. EHBCE
Ui & £ OO Ca ffig L Offic, K
PEET B v CHESR . Catt FETIC
Mn** 2T 5 &, BRIk E HRNBER
L, Mn** #i%t Ca fHim s X OWENE, Mn
BB, JEERRRS, WELRRIC X D Ex OB(LERR
Liz. EAE» MEBH, 1 XORECTHEER
MidE 5% tonic FH_EFEIRR bhiz, IbiT
oI5 L vbihvtnsd KSO, hTdHiE
L. Bz &r» bRsE o Ca il
TV, {Hx OMBIRSERBENCIEEL, FL <y
DTHERTBEEZEING. ZORENIEEZAL
CTO, BIERNTTO Ca O ERN % # & X

W%

¥, Mn 2HELEFEANET Catt oF&ICEl
E 2 TWBEOLDEN V. 7 Nat OghiR
3 Ca**t L coupling? LIS FIERALT O Catt
L @ interaction $F 2 S 5b. FlziEFA Catt
O 1 HBIPEATECAT E A OHIH & 72 it & v
5 process PNEEIRFICEE Sh, BERC X 5%
£, xiK, ion OR~OEFE, HMECHT SR
ERRENEEZ bh %5, Catr ohitieés
», ORISRV TIEE bic BRI a2
NETHDEEBbh 5.

1) KEoEE/LE y FREFIBHO Ca ffEic
*-+ 54k Nat ofhgt. FLIRIESR 38, 5/6,
210-219 (1970)

9. /IENARIMEFBAFOINHE & #EEEA Ca
g, EHEIE GLIREX, $E)
SEE R OBGEE R 2 I v~ Ui S5,

—D DORIE BRI R 2GR+ 5 Ca @
origin I 2 L5 L & Th D, HEEC NIEEE
EERBEEMINEI VIRATS Ca %0 (Ca-
spike) HEIZETHL Vb TWw . LHLTF
T, BICMEFER K £ O BWRFETERA
Ca OHTIRL, MBHORTHENCERE S
T\5% Ca-(Stored Ca, storage Ca, sequestered
Ca, intracellular bound Ca) 38y B X % W] ek
MRENTN S,

C ASEV/NEIIRLE EERH R D SRR EET T
iR+ 554, MiEN Ca 2RIAT5 L 25ER
BRI NTzDTHE T 5.

ERE Y CHEHEBIRBED helical DR
WINEZERT L ERXVfT R - 2. The
IE¥ Tyrode # (37°C, Carbogen %K) HhicE
i1, 4 Ca Tyrode MW THEELUEHE, z o
GEDTA %2 &4 (transmural, d, ¢, 3cycle,
13'V/cm, 3 sec) w3 B[S ENTELEICIHE LD
Lk EE Na*, & Cat* &iREREK (310 mM su-
crose, 8 mM glucose, 1 mM Triscl, pH 7.2, 100%
O ion exchange resin contaminated Ca 1071°M)
LRHMT S,

BEMEWR T 3%, noradrenaline(NA), BAURI#,
caffeine /5. & &% % & 4& Ca-Tyrode #ig hCifs%k
LIEE B OENS. ZOBRERA TR E
Ca WSNEAPICEIRTERVWOT, MlEAN Ca 28
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FIRShZEE 2%, 2hbORBETEERT I
Z7210~20 mM Na* ZHIBIEN/E B 3 2 23,
L OREIIE Ca-Tyrode ¥ TIEMEHICin x %
GEDTA BRECKEFET 5. o Na* {fEfx
K*, Tris* TRITL 2T, E£4FMm ATP 4 zh
B DR LRI /ERR L7z, Z o Nat @
i (1E5R) YRRV, —RAERELORSE LT
X{Mbh T w5 Nais-Caou: exchange FjS0D
mREDEZLNRS. LHL %Ca #HVIARK
H-TROAMIN “Ca 48EH Na NG, »
XOThR Na iz X 0B L g & N5 &g
LALERETH HEE-1Xz0 Na ¢ X Biigss
Nain-Caout exchange IZ X 53D THWE & %255
T BEBL, BEERPINZ Shiz Na* 23,
17 50 O 2N U THITAPS#ERE Ca 0b 5 site
~DOFHEAER L IdE Bbh 5.

10. AEFO REHER

HEEES, $hRE=, hEsE bk, 0
fc A )

BIETBI5-2F, SR RL X 2 OINEHD
BAHEBNE, DEONZEBRH DD VLRI
Lo THIEIENSLELBhE, #2C, HRE
DEBWATHIBIC X S EHORSES 25~, &
KISV RARBIT X NS HES I OE KL >
PITL XS ERAT.

ERIIT LAYV ey uSe—RffEk 2B IO
=—FVRBETCRE L 2208 LT
272 & 2 OEBCHVETEOIL R Tl
BEmM2 5L, NEFHESHEALO spike discharge
Brbhd. £ Tz discharge DZAT 2 {H
% DEBNEANT DWW TR

1. RZETFHEBEANT, FEIHROBRLH
BTG LT spike 25535, £OBREFIL5
WEHEINDH, Y VRV « Jr5 e~ S
F 2 TIEE UCERBOIRIRILTE IR ZA R
%74 T % bNF type 25@4 8 A 5w 5. chickt
LT, BRBE = CRRALR RIS BAS 2 %
2 iF type M4\,

2. BEEHEDHELIERREL BHNE Ty
Hahsd., BABORATIFNEEEHCHS
2, BAROLhWRFERIEEIHoEE Uik
LRI D 5.

3. &t # A EIREBEALY, HREOEED

#k 31

FIHIT X » TERIT Lo spike 25 Lisw. =
BB LN HEORARE, FERIIHRS
HITHMORRIFERC S 2003 EBTH 5. Lo
LAB BTG OB b,

4. FEOBEBATEC X » CEEEHE IO
EEEHESEA D spike T2 Shicss, #+
P A ERE NS Ueds - 7z

5. [IEBHE ORI X » TE2es
IEBNHEALR 51 7 BB OIEIN 2 bt %
7o, [, BUoHAE 72 v RS B A 2 o B sREr )
WX - TH b #1 FHEF R OHRERED
W358 B,

M. FREOY LICH T IBEREHOTEIC
20T

FR O & KR EREH— (kx, B, ®
v 31

B MT, FHGESREAITEZIHE T3V
L LEMERPELh S EBHb R TV %
2, X ORBEEFTELEEIhTwinw.,

FEDIE, EER IOV TOZOFEOWE
BT o Tehs, TORONE, BHHOEESL O
LR X VEHL Ty B3 LT oW TER 2T
2 Iel Th, YANRZOBOMECEYTHS T
&b o ik,

1. FRB\Y AL AAYIL33FHEOMES (The) i@
R <, BHEChR - CHERO#ES 2
BE LI 25, BESOEFIZBRV 20
WC, UM DRERK S5 10~28 B TTHE LI
C030~408 THREICEL, L DBEORERE
HARAAESE U 7e.

T EIRIEOHMTIC, REIRIOKRRBESEREL,
FHRIK BB DFEHEIRRE S 4 Bz, Tods, LTI
TROESEE T, REChEE LS, FUTFE
HOEBEEISELTIEEEST, P0E S EK
AN ol [l NN Y B o

2. BERRKHAHREIRKMCDER ST
D, EREEMNBRILRTVOT, SEIZzHh
ZEH LU CEREZT L - 7.

U DI R TUE IR BR1: Nembutal 551
(20~25 mg/kg) i AL B Bhiz DT, DT
DERVE, 1#HERIREEEIY Lz >V € Nembut-
aAl DD LT 7.

3. FURRX D 1 fERT T AL TS & IR 200
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2T, LA ORERATTERBIZIARCE
Hohtz (64 ,

4. BERIFTC X5 LeVR OREER,
SERICZR IR L TWwiess, Thboflic>
WTRANETIZ L 375 LeDR o afferent volley
LIl &5, FEMEC BV TR L CTnWiehilik
70, FTRTCEFC BN TRF L (440,

PLEDREED, S ORIBEISKE TRER
LT DIEEREHTTE, W »REOH «
WSk ¥ OBEEEST X5 0T, RERE
DT OFMANCKECRER LT 2BFT LS
DEBRILEING.

FIHBIRGRHEDS DO THHERAE] X bbb D
25, RIS REERE T X 5, mENEE TS
Oh, BERDVWT, BTRAAHENEAR (F
B) RSP (Nauta Jufain ) O
NE 2 TR EED TV 3.

12. 3 310MEMES-& < [CERERSICD
T : : ’ :

WARBA, B % HF K% X B ®
EE)

MBI B S BRI OWTE,
Sherrington DISREISH Tk D, % OEREC DV
THRBTE SV LEELFEZET 0L
Ez 5N Tw5. L LEEHMEHO—2THS
RS OB OV TR W ERTRHOR
BENWDT, TOERTIELORIHERZIHL»
wlks el

FERIFHR 2oV TR T o 7. RIEHRE
ERRR ORER S LB T 5 die, BE
AR BRI, AR IEEG
T %5 Ext. carpi rad. XEOHHBEL VE T >
F AR MSR) 2EH L7z, = MSR DRk
ExieiE s LT, BIEGIE T 5 deep peroneal
n. & gastrocnemius n. B X BEEEHRTDH
% sural n. CE—FHREEINL, Zh SEEH
BETEANORIEESD b 7o b TRIREHTL
Iz, .

ZOFME E LT, BURHEEHEXETD
deep peroneal n. ¥ XL OEWBELET S
gastroecnemius n. [CEMHIKEZML S L, Wih
DEH D, MSR T#iahEMzRRD Bhiz.
Z OBFVE, SEREEL14 msec OERFTIAE

v, 20~30 msec THAHMAIREERL, ZTOR
VRS A 2 T WiE B 250 ~ 300 % i X
IAE. FODLLEWCEOMBEREHL, %
ALY 100 msec WWhioofe. T DX 57
SR VRSN & R 3 X OV il © Ext.
carpi rad. WHFEELLBD LN, HBEER
FTEZEMRCH S sural n. OFBFHOWED
Wiz b BEREIRIRERD S, T ORIROBE
Vo 7o, THD OHETASIEVI BB 2 R
FTHROERERD L, bk Gl KiEOR
ERELZ XV OERT SN
PLEoR#E» D, 1) BN EEGSEOR
BEEBMMIIEE IR U I3 R & 0 {RERIR O
bBHCE FLICHEAKTHBZE, 2) T
Bz Z DR ESR OB S T 5ok LI
Gl BN THETLBELP L -T2

13, T v — TR REHIC S LIE T HREFXET
#i%ds L U RS RO MR

=rkER, B R (bR E, B

S & R OB & & I RERY I IR TR BEEL B B
DT, FLE BT, EHTEMRRCRERE IR 7R
S OSARTEREE ORHe, REOFMES
TE X E TR oONWT—HOERET- TE
fo. —F, TAY~—7RE, #EER» SRAE232
I3 EEbic, HTEOFMA Y — Z/NHEEIET
#+ Y — T ERT climbing fiber & L T/NHED
Purkinje $BII~H LT D, £ ORIEES
FEKICAEHLTWEEEFEL LN TNE. LT
TAHENE, T4 Y — 7RMERER TR N ETED
FEERE R X BB MRAR ORI DWW TR
7z.

T Y — TROMIAZRME, v 7 & — LIREE
(20~25 mg/kg) DR/MEF 2 2V, ERTICX
v 7R T VE/NEBERIAL TR TR L
fo. ESREMALOREIMBERC DIER L. &
7=, BEMFTECHRRRVE, THERZE LT B SRR
SH B DA 1 R CEIRT L D HRR A I BRI
iz iz, -

LR OS RER TR A T TH
PRI LR AR S SIE R U R
(8 ~22 msec) THRHL 7= 28, RN TRFE
FIHE X DD 1 ~2msec BEAREP 7. Fi
BB PRI & BB MR TV, RO 0
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REDME D To. D i, SAMRR I R 2 hn
% L EBISIMESIE IR b, BRI i
L T 2msec {4 OEHE & BB OIS
i, TOMESREFHAMIED > b, [
RICIE#950%, RAHAITIIFI90%38 0 Sh, [
& BRIl OSRHRE & FIRe RIS L 705 & DD B
iz,

T DERISINESFVITERE LH»MENH T
HBLEZNE, SHh S5O tonic @ impuls 73,
TA Y~ DB VIR T O v -LTHig M
DEBHRE B XIEL, FE» S OFREELI
WLTWwsz Liwind, #ERemmicdBREWE
THA5.

14, WITHRIBIAE & B o EBIBROICE

BESGER, WELE ok, E, S04, X
BRK ek, I, KBHAWE)

R EMSEN PR R R FETHZ LR X
LEBNTVWS. ZhREDX SRR LERT
L, BLEELET L E LT, B o i
I & OFEEOWITHRIg AL 728 & ® SD
spike DIE%E R X CRFEOHAIM I > W TEW
Nembutal FEEET D5 =2 % AV CHEIT L L OREME
% BB TR 5 SD spike DJE%E %
Tt EBbhaBR T F X BHRIEE BE
Bl z bh kBFEE L ORI THRRIERE
7%, 25 Hz ECRERIBCISET 5%, Th
DA EoEE TR, 1RISEL 1EREED 5V,
1EIRGE 2 EfE s & & —EHE ORI T, IS
ZORREBMIFL A E—ET Eeds 5 (1953) o
LRI N. L LT X - T
13, ThiBhok) RARTTHREERD -
fo. i zE, ARG TEET 5 L 1 EE,
HHVIESEIGET TEET S L 1 HEHE S S
ERDPELE2EGETCUSETEE 1EEEE
572 Y X ADERR LS, BHNCEE LRI 7S
ZOMOFBIEECTHADONL. T OB oW
TARFEFCHESPITERP 728, Zhdo
YZXADSE 2EEETTUSEL LEFEZED Y X A
CoWTHE, L2 EEORET IS-SD #
@ notch HSZFAFCHIE D 5 SD spike peak ¥ T
OIFE, 2EENIEEOGEX D DERER
LTWwie. L LZ DX 5 BRI
13, FRRV XA o wTATLABRED R

&% 33

Ao o WA oW TR & SD
spike [E&R F.1 offgeskdsL 1/1, 1/2,
1/3, 1/4DEE 2N TRIBIAE OERIZHE LW
FRHY, zhit, FREFNC X BLBH5EE
BERZG Bk IHEREE X<~ L7 Thic
L Fel $330~40Hz oOfcERLEACHEL
ERERTHND b KRR E2ZE ST
EHREL BN, ERWEHOEE L Y R A
¥, TOXSRPIRELEBDLNIT & bEE
DZDEX 57V XA REXROBEE T 5 WREHE
BEZ Bhis.

15, SUCEMREFIC 351 DB E O B MIEBIC o
T

FEEH (oK, ISEF, EEIR), EE
#, BEARD vk, SEH, EEREIEER)
KU B IR BRI X B [UEIRFLOBIEE19274E
Neergaard i X » TH® b, £ DOH%I19544E
Mead i X b [UEEDLE M BIRTIOMTH D
T E DRI E R ERICHED DN TW5. T
DFENE, KESHETHY, TR, BEARFD
MO SEAIER, H5Y 5RIMOBRC DEIET
X2EMOFEMINDS. LrLBEC H i » T
X, DIENECMEEOEE C X % ENmb5Z
L, FHFERIKDODH5%E, AERERVWDY S
pendelluft (Jfi N THRRDPBVWEH S L EVWRS L
O OFNECAEERZEC 57D, [LLE
HNERZ—FLT5 X5 CR/MBETB) ok

DIEFESIANE 2R SR VWEI X b EfERKE

kDB LI TERY. £ZThbhvbh .
VE, Kite—EREEIEL, AEAESHRENE
LELL - A TREREKL, £ OEMD
EZBMEBOK[MTEHSZ T L it X b, KEE
Wk, ZOH E TR, WHEOZEELIC
pendelluft OFEIMEINS. i, KUKHEL
BOOBEAE L AEREDZERD, MMPEFH
BOKEEREEH L (Z0HEDMEOES
B X pendelluft OFEIF/EHEIhTWE) &
noE, MENELKMED VY~ Y2 KX DK
HHNBIEFE A, SEOKEIENE LR
L, FEFRIRD DHEOKIMMIEEIC X 5K
EIRPEE OEHEEC W ITHRET 5.

16. SBIERRRICHIT D MM & 7T A T|OXEE)
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MUERE, HE O, EANE, EAKRTE (b
K, EH, LI

v — IRERERBE ST L BRI R L &
HHEPETHmERE Q L MREHRE Vo, L0
BEE LR L. TOBREFAMESZE
Bi5E, b THEI O, Vo AL,
EFREB T ADLRMELLIHE OB NE
ThBHEEZLNTWS. LHLBERETOH
ZOBRIRMTH S, SEIRLENE TR L
MR Q ThHoH, BADON—2RA—HEEE
HEOWNE X CEFBKBIC L D7 5 BERROE
FEBitTsZ L 2R L. B 0inTE
N R A =B BEE L BEE TR T TR
z 0% HR 2Z(hx k. TbbiE# HR
Z20L L, BEPEETHZEBAL T LIVIR
B AT LR 0NRA, B X 19100, 130
cpm ~BEINE & fr. ZOBREHESSITS B8
BSIP CIRHI S R R 4T L, Voo ZkkHlE L
7o, ZOE HR D OBAI Voo 1XEMITH
AEREFR L2, 100 cpm ~EEIEETH Voo

P
=

¥

OHERIERTHL, 130com ~HEMEEH L Tr
LA—BHOBAIRAE DN, TOBEIIFEH O
72 Q DBIEIETEILD - 7288, FHREE I BHE
i HR 2B 2 2 i3 EREmicE Q o
KICOBERLR W EPHEIN, 2118
AR Fnic R — A 2 — 4 R DR A EE T OV
T HR —%E72 cpm CTHRWEBZER L. it
b b BRI BRI B ICER 2 1D TR
BT O OEBAAMINERD L, T. TO
Boigv: HR opzfbinb i WSS m
T Q BHAIHEP-EBREING. L2
BETHE HR OBARFTRES L ED)
WX DRMEERROE L BB g 5 &
&, BUDTREE Q OMARRYL TS L%
LTS, IEHAOEEBAI BT 5B
Q Bk O NARTEEINBELL B LD D
LEZBND. LTABRMME, FERS—ARA~
HEEELCERATRAFITWCESBIAIC
10 O BESCHALE.
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Japanese Journal of Physiology 8 3% 3¢ » fi e

Vol. 23, No. 1 (1973)

1. Analysis of membrane permeability
coefficients of amphibian skin by means of
electronic data processing. ll. Absolute val-
ues of the permeability and cross coeffi-
cients from the current-voltage relation,
1-11.

MERERELFROTERT— 2018, |.
TREEMG L Y RO BBIES S LUTIEK
28 POV

Y. SHINAGAWA (fJIZEts : FTKk, B, 4:78)

{EARREIIR R D5 L EDOEARN LA A VE
i, FEFIRTRELESEXS S

I'= —FBAE(Pg(CyieP4E/2—C,e—PIE/2)
+ProCui'ebAE/2—Cy e —BAE/2)
+Pcy(Cei’ePAE/2—Coyle—BAE/2)

— Q(ePAE [2—¢—~BIE/2)— ) 25inhp "E

Drrikw b b, zzic AE EEA:,

b= T F, R T B ORI ERETH S,

P R3ERMRE, 0 VHIBKIE, o iIfEEhEEE R
£b¥. G
Iscc=Fo
TRbLbINDG. FAHEEROBNZ KT 5HE
WHNAFERNEERT 5L, SRR ETBED
iil:e
Pj=3Pij (j=1, 2, «-- , n)
DBRBZ DND. =B XOH <R (HERk
B) ZRVWCERBEESBEZAEL, 2V Ea—
=Y 3al—YaVick ), BREEE XO%S
BB OHERHEZ kD7, BREEIEH = LT
Py,=1.53%1076 cm/sec,
Pr=0.158% 1076 cm/sec,
Pcy;=124%10"% cm/sec,
RRREER T
Prone=1.51x% 1076 cm/sec
Peina=026x10"7 cm/sec
Prg=0.266% 1076 cm/sec
Perig=—0.108x107% cm/sec
Peicr=1.32x 1076 cm/sec

&7

2. Effects of background flluminationon
the receptive fiéld organization of single
cortical cells in area 18 of the immobilized
cat, 13-23.

2 IRHERE T E— MmO 2 REFHRICIH LIz
TEHRAEOUR

S. NUNOKAWA (#5)1[744¢ : EEEX, B, &
)

1. Tk % = D RIEHRF AR 18EF D5 s i
(Fo-3, Lz_3 in H-C coordinates) 1z 4/ NE i bl
AL, & ORI 53 —mi DEREINE
RAL, ZOMEOREST OB LT B0 =
DEALIL XD ED X 5 BT 55 2 REhE
N, Bl 0@ RIS AERO 2 v L L —
2RV TRESHHMTRTE, 20 s o
EEESICTT 2 HBEE DL 2 | /5 4 ZRiEk
L7z,

2. J:I%‘EEE%B&Z&CH%K%]‘L“C%E%@&@,,;Jg
ZIRTHIRS %L, £ oMla DRREF VI HRANIA
< (B TH#H20° % 20°), ZEE OIS
WHDBREN. E IR D ARIRIC R 6 % il
DR Shiz.

3. BIK R Y v bR B RSE I BRSIER: ©
RBICXVEL D, FRh» 521 5B B0
I & D HIS86{E OMBIIZ IR D 5 B iz 54 X
(1) ¥R 27@), (i) (R (13E), (i) SR
TR (418), (iv) Hhcthssma (318), %
LG (V) £hS 0D o BHE). o cimime
WREBNERAY v MR BET 5, TELR
5253Fix - THEBHEESRS T 3R O %
Vo, (RERI LW, Rt SR SN 5 R
B S BYUS MR & T TR W X he
M ORRF ST R EE52 5L, % DFFIH
W+ oM TH 5. e SRR E & VIR
T DRBIE DRAEF O Rrbh DR HSEEES B DS

mhEE525zLcX Mﬁtﬂbﬁ%kta%%@
205,

4. T OFEBRIRRII8E AN DRAE DR
T FFIRIRME, B ST B ORE
IR L TERIZILT 5 C L 2T 5 %
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DTH5.

3. Activation of an electrogenic sodium
pump in the smooth muscle cell membrane
of guinea pig taenia cqli during recovery
after cold treatment, 25-38.

%»%ybﬁﬁﬂ%%&@@ﬁﬁﬁﬁabﬂ%
electogenic Na pump [Z DL+ T

T. MAGARIBUCHI, Y. ITO, and H. KURI-
YAMA (i, Bz, Tl R AKX,
W, A=) :

Ty b EBREEIRO A% b OEIE
ﬁﬁ¢®@%@®%§mowf,23%%ﬁ%&
B CHIE L. T OREE, WO XS ITHIE
FTHEBNTEIR.

1. Ak, BUEPIHAL, BEAMETS
5. LirL, 2w OMMICIIBHEE —RED 3
275, © OEY E EEER OB OB S OE T
EOHMERER»S - 7.

2. AR L ESE L O bHEDE S -
7o,

3. ABHIH ORI ORAE Na Zi@tko—
EBEIIIC & B B DT, % OBROBEONSHE R
&ﬁ®ﬁﬂﬁ,#ﬁﬁ%&4iv@ﬁ%®Wﬁa
emf Itk BLHE XTI

4, Na-REAHE, BXO K-RGWHTE, 9
MR O, E AR OO
53\@4);7*1\9%7:&17%-97’2.

5. CLREM (CeHsSOs Eifz) 3 Xt Ca-X
B e, EEeRPCBSET 5.

6. Ouabain (1076 g/ml) TBAHEVFIIH S
5.

7. DR » S, ARthicianiciiiAL
7= Na % BB CH T 518525, electrogenic
Na-pump ZLTHEL, BEREHETHTHS
5rEElic. Kk, T ORBHETHENDT
NSORGEMOMBE LEER L. $ X,
electrogenic Na-pump DOFEEEFICOWT, fi
DA & B HEER L.

4. Antiarrhythmicaction of tetrodotoxin
in various animal species, 39-46.

£EWEEICH TS TTX OHTERER

T. F. HUANG (% &7 : &5k, E, £H)

HESORLLHER, =7t VRLER,
¥ LB, 7FOEMRERAVWC 7Ta=5YT
TEASEROMEES B ZAREL, MAEET
5188, zhichd 5 TTX ORCRENRIER &
L7z, % 0OfEEE TTX 107 -107 g/ml T, fTiv
OUGEROTRENRZ S EM L7z, TTX s
MARVERE lidocaine iTibl, HL L %%ﬁ’r’r”:u
ENTHD. T 2= F /@Téﬂ)ﬁ%%ﬂ’?ﬁm
Na NiE &8 ﬁ@%mﬁm&wm%1TX®rT
ERERE Na ] "0 LB~ D,

5. Effects of caffeine on tension devel-
opment in dog papillary muscle under vol-
tage clamp, 47-58.

BEEEEC L BT RIBEHORNEEL

WEBdhT7=4 Y OHR

M. OHBA (KIF=3 : Juk, [R, £H)

EEAIEEEIC X o TH LN L OIRER
LIRS OGS, AR D Ca A AV aSENFE
A5 T 5 C EBFRRINTVWED, RMXT
1, fF4 ROALE X VI LER L 2 BR
YRR X D EEMEERITIR WL ORFFET
LEES R BIE L CROBRE X 72,

1. Tyrode ¥ Tlx—50 mV SO EELL
TN IRE N 05FEE LA 0mV L TR TR
EHENOFRENRELN, VWb 5SFROK
H-EEABEGRE 2 2. ORFREMEs Ca ik
R RO EIR R, B TIERTTIRGS
~NEATHE L e,

2. 10 mM/litre IBEDOH 7 = 4 VE2INZ5
L, 1THBNKE IR ORAVIEE IR 0]
BB D, NSRS ORAITLE A THH S
:?w:ty)) - T,

B SEEMCEEMZEEL TH Tyro
dem¢<w%%#t6#,w7 =1 vERST
5 AR DT v,

4, BORLUBEBMEEZTRVEBLHT =
4 vERET 5L, BANCRERN OMEHRSD
BRpin b, W THHEE? @ 5 2 it -
7z, .

5. MEMEEHOE 1 EEOESELCES
EHVE, Tyrode iR CIXATOREIEEALICIT S
EHOAEIHEKELTRESIPELIRY T =1
VERIERSE5 L, BE—ETh-T.
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DL ED#ER» 5, RMLGE ORI A v,
fast Ca £ AV DA X DEEEROREL S
FHREIEN O/ MR REBINIICI DA Ehiz Ca
4 FVH, FOEWHES X OEELITKE CTHAD
Jagkr o shs L RERFREZR LTV
5L, /MK OGEERIE Ca A 4 v DK
DAL K - T, BHoOMEIED, Zhih7 =
A VBT 5 Z &b o,

6. The enhancing of action 5’-ribonucleo-
tide on rat gustatory nerve fiber response
to monosodium glutamate, 59-68.

Sy MEMBBHEO LR I VY — HISBIC
FLIFT - Y ARBROERIER OB

S. YAMASHITA, H. OGAWA, and M. SATO
(U % /NI W, EEEE :ERK, R,
H:H)

= DU IC KT 5, SD £F v F D12EQHE
— B R MR MDA VLR RIERL, FLK S
VERY — & (MSG) OREISZEHRIC I XiET 5-
77 =gy — & (5-GMP) O%E 2 FA7z.

MSG DiRERE iR RE% S 1 v
JLAETH S & KERS X 0.001 M 225 0.1 M i/l
EEZHEL, 03M bl kO IRETRRSEEZRL
7-. MSG gESEdhE I X 1 $0.001M 5-
GMP O#F1E, Vb3 4 EARRRICH T 53
— R OISR T L VR D, RIEL
OBV TIE 5-GMP 2 iRmL T3
MSG [EEWIELUisd - 7o, BERCSET5
i Tr: MSG IS ERERCEAL, REOK
THIOCBRISEDOHEABL L. 7z GMP
& MSG Fi#ic X < ISE T 5#HE T3 B 28650
HEBRHLNDITEE L -T2,

MEHROD - Ieflic>nWT, BRI
LEZLNDHHE S ~10H O v L AHE
3Lz, ¥-GMP © MSG ZARBITHT T+ H1ERKE
BFEiAdE EH0FETHIT L. C% MSG g
[, REZEEDOAEX, Rm 2RADIGEEL T
% ¥, GMP HhNc X » T MSG DR
BELTHHERIRDOE S Th -7, Tbb,
log C-R pihigix 5-GMP oifmic X b kb X
CEH~BE L, log C-logR/Rm-R) iz C o/
SVWHA~ETBEL, 1/C-1/R BERTERT,
ZOEMHE /R EOZEE GNP IR X h/hs

WHZI o7z, ZDZEPD, EESROR LN
LIHEPRTELL Ty DRI AR T 1%, MSG
R L GMP A0 3 X O IESESRIERIER
(competitive and non-competititive sensitization)
AT hOLHER X,

1. Circadian rhythms of brain tempera-
ture in the chicken, measured at different
levels of constant illumination, 69-80.

ZRBULANO—FRAOTFICTESOHAZT b
Y DGR DU L AL

J. ASCHOFF and U. von S. PAUL (Max-
Planck-Institut fiir Verhaltensphisiologie, 8131
Erling Andechs, Germany)

1. ERECRELIWERLZZ=7 Y Do
HIZ B &« O T BVEHEZ FIA L CINIR % @ 5y
KifiE L7z, =7 MY RBIZEROHMSVWHED
v odiz A, —EORHOTIC18HBEME
L7z, ¥t OEENIHEVWOEE X TRSLT
BT X ORB)ZEEL LTHREFTHISiCL
7. MBEADA 243 0.05Lux X b 100 Lux % x
TP LA L 2B T h T ho—EDRE
OTFTEC=7 F V&R EHAXRIFOERTIIINE
B e L.

2. $8TO=9 F Y RZOWTE DR L Ok
o OFEBEEE S I 24K Y K A BR LI, &
LTEEREBLNENIOWT, MEOTEH L
~L, 24EMEBOM k X N EBOBREHEL
7z,

3. RO L~k X OVEBIEII T DM X
(HBE) LEMEZTROT. L, KEoESOm
L HREE & BRI Z 0 X 5 IAEE 4 RIZ—o D
T A CWERICH I, BESE LA
D= ODT A P CRHEERDIDOTIE K 2 -
7.

4, BHEZEHOMIPROE N L LDL TS
THERBO VAV EEOHEEZD > TWDH X5 T
BHBEMBLDOFH VUL X D S EHE O TR E
OHEEZE D > TWB XS IEX 5.

5. X0EXDE (LT XD LB Lh
CRIGLCHLARBEZELL, B ZidikiEes
DT DA TRIFFICEILBR S5 5.

8. Electrophysiological comparison of the
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action of oxitocin and carbachol on pregnant
mouse myometrium, 81-96.

T RAEEFEHFCHEKFETAEL bV OW
RELTANNT—-LOWMRE DS
T. OsA and F. TAGA (E B, £HEA
BR 2 Juk, t, 4:38)

<Y ARIRFEICOWCERRS), WHEES%
A+ v E LA LOERR LK
BELx.

FEREHIE: 1) 1009~105U/ml A5+
VB X W ESRER T SV SEEIE OEE
HEML EFBREE L BHEORIAN L 5.
2) 107*U/ml =k v910 mV OfisHE»RE T
DAL 7 EEBSERT S, 3) otz — Lk
1076 g/ml D\ L THZHE 7 1074 g/ml'T—25 mV
DERBSEE ST T, ENEECHIRTS LA
F b UBHICEESITH 5. 4) A
2 —,L 0 desensitization VIAF bV DE
LFHepicRT b, 5) TohEDERED
Bavgrav2ogb, A4 7ERTHT 5
BHEBECYHREZBE L. 6 zhbnrk
P OEHEMORE L FECEEMCHT I
LEMDIERZEEL 7.

9, Effects of external Na and Ca on the
mouse myometrium in relation to the effects
of oxytocin and carbachol, 97-112.

ROAERFEHCELETFFO LY, A
WA —-NOYRELVHNEF PV 94, HLS

a—hDOHE
T. 0sA and F. TAGA (B BH, 2&EEA
BE sk, R, )

FERRGCATEAF Y PV OERIZE
EFRBTHNTS 2 ) VEHEROBELFEICA A
VEBREAEZLRTWS. BEOERTII<Y R
RTE OV T 2 LB OIERIT T 544K
Na, Ca P& % tin#lgl 7o

BRI 1) 4% Ca 210 mM i
5 LREMIEIE mV @SB LR vE s 5y
AVRBDT B, ErsE Na g, Tris B
&> T1h5mM AT 2 &L —i@t OB iE
DHEH—40mV THHEL, T ORfED= v
7 RVARBRDITS. 2) ZOX514vE
HTHF ¥+ v 02 U/ml) OisHEIER

HERmng, -3z~ (1073, 1078 g/ml) O
HRIEFE LI Z2bNn5. 3) & NaygpithTtd
Ca BEZBITLLEH LAz — LORSEIER
BREXNS. 4) z2hboo &y b Ema
[fizxt3 % Na, Ca OFREEEEL, AbETH
F T F vV E RS2 — LOIERIERE ORI D
WTEREIMZ .

Vol. 23, No. 2 (1973)

1. The effects of sodium, calcium and
manganese on the electrical and mechanical
activities of the myometrial smooth muscle
of pregnant mouse, 113-133.

BIR= U 2 FEADEERR L CIRIC R LIE
TFIMITA, ALSYL, TVHYOME
T. OsA (B BKBY: uk, o, 43
EEBROBRY : <~V RAERTE ORETEE) L WHETS
sk 1 4 v OB ik UBBRIR RIS 2R
. {& Na ¥ (16.2mM) CEIHESH L, Na
KERWE VR0 & a3 R 3 5. BfEDEKR
TR X D IEER) & W2 i Mo
DFRE WA WAL Na, Ca JRETL BN,
FRRAER IS X OHHE + 1) Locke #rhT Ca Ji
ErEii (22, 66 mM) @B5E LRz L, R
DAL I EHOHEERBS TS, A1 7 DK
& X3 b DEEEBE AT 55, overshoot Dk
X IREFRCL SFAEEIZR 5 ik v,

2. R+ Yy AEREEEE 21 Tris CTEH
1% L §915505 K BT O & 03 ERITEK
Bl 5BEERIC X 554, EHRETOA
234 7 @ overshoot IXIEEHEDILL BRI LSk
&, 3) EEEO Mn (0.1, 0.3mM) itk hH
IR DSEERR Y A3 7 DR E X H 22D
T5. 0.6~18 mM TRELESEL, Koz v
E7RVAERS TS, TRBIAEZL > T
FRE AL Z713FAE Linv. 4k Ca OEES L
FBH2LX > TAS 7 DRESEEET 5.
Ca RIERHACRLAHE S 7k Mn #1512 X »
TH&HET 5. 4) & Na Ehcix—#t, Na
REWP T maintain X h 3 PSR HINE
Mn (0.6~1.2mM) #Eick Tk Xz bh3,
COBEBD 2 v X7 2V RREAST 5.

P EOEBRFER S S, 1) Mn 13E0 Ca-site %
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BRETHLLR X VEBMRORER X2, ¥
7z Na % Ca i3+ 2R OE M2 B I Tl
PEBHBEETZHEEZ LS. 2) & Na EhTHh
b B o iERHkE»S Na-Ca exchange O[]
2 X BATREMEIC D\ T4EIT Jap. J. Physiol. (1971)
CHE L. SEOER T bhis Mn OR
b 5% Z AR Na i T3 iigs» 5@ Ca AN
WRT2zLdE2 N5,

2. Studies on rapid cooling contracture
of frog toe muscle immersed in hypertonic
and hypotonic solutions, 135-147.

BIRE LRIRA R RE SIS T D AEANR
ol T

T. SAKAI and T. YOSHIOKA (jE43, T
FIE  BEEKR, $430)

Rapid cooling contracture OFiEREICE LT
ik, FEEO—NBEHHLI60ELN, H =BG
RRAVWCERZTR - T& 7. FOEREHREL
T lateral sacs @ Ca pumping i X % % DTA
< &% T-system 13 2 KR EIZHE T 5B & W
2 TW5,

X TC, LTI, HER, EIRIAWE T T rapid
cooling contracture g L7c. £ DOEMNE, &
B CVERIAET TIEE NS, SIEAKT
TRIRMEEOHEAD, ChETHEIhTEY,
April 5%, Ca microinjcetion 32 FHWT X SIT
Th2ER L. —F, BiRBIKTFTH caffeine
&5 SR. 25D Ca releare 3% 58 Isaac-
son X - ThMEINTHY, SR, bhbh
@ rapid cooling contracture DEETH S.R. »»
LD Ca AP H BN FRTES., L -
T Zh b OEREES»LHEE, EEMSKHO
rapid cooling contrctaure ¢ pattern %, April
LOERMBERL-HTHTHA5. HEL—FH+h
W, THIL7Z SR. @ Ca EH»Tibhizdo
LT HEMBTED.

FER DR, TEROBEROEELERAL,
TFRDEL IR TDIZENTER. ZDH,
rapid cooling contracture {Z4EEXE L~/ TD
IR IC X - TR SR T» 5528, —BiE,
HohizEnwzb.

L O discussion TV, BEPRIAMKP TOREED
i, (ERIAEF COREORERFICE T 5%

grfiltbhrz.

3. Impulse propagation through the car-
diac jundtional regions of the axolotl and
the turtle, 149-164.

Yraggt (Axolotl) B8 LUV I I H ADL
FFESBICHIT DA ¥ 10 2DEE

J. ALANIS, D. BENITEZ, E. LOPEZ, and A,
MARTINEZ-PALOMO (Dept. of Physiol. of the
Inst. Nacional de Cardiologia, and Dept. of Cell
Biol. of the Centro de Investigacién del I. P. N,,
Mexico)

Avolotl 35 X U 3 77 A LROTI D H LIRS
LEL MBS EE L CTEE T4 V- LR
WA L. EROBMES SIMIENESRET R -
B, OB TIIEIN B A Y OEEIEALRE
Fahic. CoIEER (A-VR) S O0SERk
#H (V-B.C) Thote. ZhbOEcasishni
EEVERN, X oESEMHChERD -7, T
OYIhE OBbh HEMIMIRRIE, OIS
EHELT2Fic kY, hEXhiz. ZofWhER
Lo TREND O DR, BOEBREH X
> THBET2HEBAETH - 72. A-VR. IO
V-BC., OEEHGKFERER»STETVS.

T B DR FHRHEDLEE O ORHEr» B b h
b, BERMBIERNEEZRL, BHINRE
BEMIIEV EARERL, YIVERZKRE, B35
WSR2 T

REOEESR T RERES MO & LIRS
IDDBNL, EREBROBES X CEILSFA
Tk 5,

TRREHIMZES S, A-V AiRER Ol DR
13, a) MRPERONEERENNSL, b) m
M LREIOBEBHESELN, o 2EDFY
2—FYEEBROND, d) ESWERMREE
LizRbohs.

AFRBOTER G SN BRI R X OM/ME
& DIFEYY, axolotl kXN turtle DRI B
LEAMTOREEFOBEDKER & & 5 #E
2%, TERIMOLMBT IV TR EER S
Flela Wit bF, WABMCESh 8L D
EPEZRLCARS. (BBK 2B

4. An analysis of the membrane hyper-
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polarization during action of the sodium
pump in frog’s skeletal muscles, 165-191.

R FICEBHTNBEGHEESED RERF
22T ’ .

T. TAHARA, H. KIMIZUKA, and K. KOKETSU
(R %, BFEk =0k #H 1t
e fAHKK, B, 4H)

HOREPy D Na JREZ A L7 b = /VEREE T
W, BEZAMC LA U R Sbh 5 fan
D@ ERZL (thermohyperpolarization) %
ouabain # 5 x-BEL, SxWEEITOWVT
BB L, TOREBRTFEIW L.

77> % thermohyperpolarization IRk
WC—E DA X B RS 2 TR OIREE

TR TEL &, £OREZWIEST 5. St E

BIROKA XX KkizT 5 & thrmohyperpolariza-
tion VI —E OIEERL LV~ W TIHE L (ther
moreversal potential), X Bz KizT 5 & DOREME
R LIRS BB LI In S, » o D EBREM
TERVEEROZE L2 57 ® BR-EEHM
%% ouabain DFET HFE L, LEBRVWEHEERD
WTBNTe., E7eBir o EER v~V THIE
X 7- thermohyperpolarization %554 ICH%E T
BILEILEGR (cofnpensating current) ZEIEL
7=,

DLEDOERIZ XY, Bl EEML~VIZT
#7285 X - thermohyperpolarization & com-
pensating current XL ER-BEEKR>O—FE
LTHBCE % T Liibh -7z, Eic ouabain 43
Na Rv7EF2ERNCHT 530 LEET
%z L X D ousbain BT BHE L, Liw
BAIOWTx b fu 7z thermohyperpolarization
DOFE» SR Y 7B (pump potential drop),
#7-[f] U{ compensating current OfHiED LK
v Bt (pump current) ZBEEHHCEIG Lz,
PHPLERBROSNC X D X v 7 FHEEM
(pump equilibrium potential) DFFENRIZIT
5.

Thermohyperpolarization, thermoreversal po-
tnetial, pump epuilibrium potential 33tz ffESL
w0 K EECKFELSS oM @ K BEORLh
LOMEEFREAREY, KRE3S5mM X VAR
n5EED, TP DEED TN D OEIE

5. Effects of reducing the extracellular
calcium concentration on the resting poten-
tial of frog’s skeletal muscle fibers, 183-197.

RSB 2 KEEOHRDH H T BIEERE

Bk LIFTHE .

G. B. FRANK and F. INOUE(G.B. 77 v 7,
143t : Dept. of Pharmacol, The Univ. of
Alberta, Edmonton, Canada)

BEEEMAERT X Db = UREE (M. ext, digit.
long.) O—MBEHNT T A« Y VI —HRTET
L #9205 ~2553 144915 mV OiSHEZ L (=Y
VU VA —HETHE, 40~455%8), Ll (1
BRI E 7213 £ hobl k) SADES UrERLK
. #5005mM @ Ca*t i3z OIS EE I
BEhERREOBREZ RN CHSSEDS.

MIIENER T2 b BEREM O R 75
AERTRY FLTHDEEN LT Y AERDSD
EERE DS DL L CTHETE 2SO MAAL
R HORE LW TH S, JHLTY Y KBRS
15401 B4 B s iR O i 12 75 v LIS mV
TH DM, 1FHE | BB hD TRFE Liche
D I IEE R B RIE O T 10 720 L15 mV
CF ERhode. TOERT RIS ERAE
1B 2 7256 mV Tz il 4 Bl b
THE LB EORBLCZICDDOTHS.

B = NVERE O ILIREATES L2 Y MBI
KEORELRIERETHEVIHEZEA S
5%, bhbhOERER» S5 5 & TIIEERA
DH Yy APBMET U THIIEAME > S0 3 < &
S AICHIIANERIC X 2EEBOMETH I LE
~bhs.

8. The inhibitory action of caffeine on
the smooth muscles of mouse myometrium
and guinea pig ileum, 199-216.

TYRFEHELCENEY MEABGREGICH
LIETH 7 =4 Y OWEHER

T. 0sA (B BB : Juk, o, 43
£ D B : Caffeine |3 B4 O MER 4R T

Bz ipEbh, EREAEy FEBHECOREE

DWEMRIEE TV 5, —FEEEOHEE T

caffeine % .2 { # methyl xanthine FHEAKII G

BORMEZIMHT 5 & S WGBS,
BEQERTIE <Y ATEHLELE » L AR
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£ % BV T caffeine DIEiESH I X OIEHED)
CRIETHROLBHEERZTR > Lick Y,
TR OWR M FEr DR 552 %
HHE L7z,

FEERGER R X OHFE : 2~20mM ORI
THREBELE. 1) BECHIETHR 7
BHOGE RN H RS  caffeine oz
CX VLTS, EBGTIHERE (2~6mM)
W& D IR A3 5 A5 ST caffeine 7R7E
TTHRMERITRECEST 5. 20mM TR
BRSO D & 5tiE+ 5. maEcEk
WC K-#04E1x caffeine i X vipish 3. 2)
FEMOREIC R IE TR  KEECLVE
IRSRE LB RRERELED 5 XBELRRIC X -
CAS FREIRDLENTES. BERED
GETIGEBCI DA 31 7 3ZELLINMEISHh
L BAMCREDa v Ry 2 v REREES.
3) [EIGHS DIETEIICH LIS THER BT
VI A3 7 BAIHZ0~50 mV DEERL, =
FATCPBAEIRBAI R b s, {KIREE caffeine 17 &
DZDX S AL 7 DIFEIINT 5. §505h
BRI T BERECY - TABIFBRE RS
RE LIS WAL 7 DSEEERIINT 5. 2 OIER
BIRBARASL ZIIREXINELEMEREL T
ET5.

¥AFE : 2 B DRIz 3\ T caffeine DEF O
AR BE & < MIAN Ca OE~DIESE DR,
T ORERE L THOMECROMWHE, 23177
HOELTHERINDEEZONE. FEHEE
B CORERIC N T 2R O£ BRI LhEFho
Ca X THHOEEOBRICEILEZ 2 BN
7. DX 575 caffeine DIEMIZ B4 5 {{LHH
ENALTOLDLERSHS.

1. Graphical analysis and experimental
determination of the active state in frog
skeletal muscle, 217-240.

B TN BIEEHOEEIKREDIERMN NG LU'E
RevRE

H. MASHIMA, K. AKAZAWA, H. KUSHIMA,

and K. FUJII (EEERE, *RRRE, Jgs
B, *BHRE c BREKR, E, F04E R
K, I, BLKY

H =LA BEER A H> HEE 500 ~ 800 ¢ DFFE %
R, REELCC, 1ZHER Lo (RAIEN Po 34
THREX) TEVCEIREHEOLRE LR
oo FEEZEY DS, — o SERER 2R
EUMBITHIS R T X 0 S ELBRDBHEBETH
D, b5 — DA E I Ak R &
X OVEEEBTRD S HETH S, =20k
TX DIIEBIRARE, BRI ERE
BHED2HBDALS»IR D X —F L.

SEREWANZ, RNFAER FG LTS
VC 2o 5 IEEE, 5 UHEFNETE SEC
o5, FEEREL WSO FG 2uEiEd i
FHLRVWEEDNELEHEINTWER, ZOE
T FG olic@skhbiv., BEHTEL
U7 1 7 A v FHRER Sh 3 85515 Rk
THHNTH 5.

Z OB OEF G

P(t)=F(t)—F(t)
LD, T P(E)VESRIIERRR, F(¢) 2iEBA
REERER, Fo(t) 13 VC ok B hiiigic b
S, b Pt) RERL, Fo(t) 38w X
2TRDDTEITEY, F(t) BFEE 3R
X YskdDz L TEILIE.

T DR, FREWHE OEBHREIEKE Po
WERET, 0.7~08P it EB2 & 2Wrd
Fo. EEREBEEER X USRI Tn g, &
RIMEIRHER D F(t) dEEIhi. SEAMIR
FEOBEIIRIBIZ, BHO/NI VL SEERE S
5. E7aL b0 EERIEESSE BT
TELIATHENEL LS.

BERRRC BERE 2 A S b R R R
ERANCFEBBERET L ENTE SR, i
MERKE WG EEEPRBIIIIH Sh, #IEER
KEWVIZEREINSE. Lz o CTEBRATREE
KIS DORERSHBLES. £ OBERTRITAS
HEOFBE->Tn5.
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EEPFERARBUABOLHORERER

TRFIABME12 F i R B A TR BN T E B
b BEBEBICOVT L, AHEEETDRDHE
OEREOERIMEIDbNTWAH P ORMFELITR
ol DTX 0% TH5. MPEEEEETT
DWThFAROFABELTIC - 7chs, BIEES DO
DOl T ZIFERT, ME2ERELTESL
ThRE EdDi.

EIBPERHRBRORERR

FE¥ 3 X CHEFIT BT YA ETT DN
Tiy, EREE ORI, HieEdEosHic X
LEBJBFEOREREBEHTH b & E21bh
5. BAERT L D BRAHEEAREATIVIHEE
BAREB VRS Y AR, SN
BOHRELECO>VWTHELTE . HBEEES
HHEDODDEEWIFEILO>WT, 18, &
2EEBEB LV OIFRSERTR, EXIHE
SRE 251, TOREIE | B EHEEERAE
AL, fholBiis 2 By EmgnsfnT
HEL7. FEFKPI2042L, B1EHBERI0
ERETH LA LN 1B LS. B2
ZEDIEEREINIE, ThbBer 6470
~TRGFBLENTES. T HOEKEID
BHETEEE2ALITDDO—2DETHS. T
RICENTE2ERBOT vV — P 2T k.
AR 26DEEER. ERIXED L ORIKES
Th5.

1. 31 EEEPREHE

g AFEMERS

BRAEE —RED, MR 5 RE PR
&, mfTERR, WREROEY

He2RPER
1. KKZ » 7 14 130,000
2. I vEFIRRAT~F1E& 100,000
3. AV T VS 2%& 190,000
4. OFHEHR7I TV 1&H 90,000
5. HEA S Y 7 v 14 120,000
6. YT VvISEIR : 1% 135,000

AAREHZPLBERES
7. BREBEE 1% 80,000
8. AVIEFIRSFT 14 390,000
9. A58 14 20,000
10. MERAAZYVF 14 30,000
1. mER VAT 2~% 1& 100,000
12. HS5uAL FHRAS 14 70,000
13, Rt vvFE -~ (8) 14 5,000
4, FRY s T v 17 9,500
15. FHEEE 14 10,000

AN 1,479,500
ALl y PEETHLLT
PEory b 2108 KT5 L,

@ 2f 14,795,000

EBEA
— kT
1) oHdhfg  2) IREL  3) gk
R, B
1) MESEA O E—/
2) BWHED %
3) HEX EMG
4) MRGESHMOBSEEEN ST
5) Lf5, B OESIIITHHIRGE

B K
1) WEEN ERG

2) BEBORE LKA VLR
BIXVE, ARiRRR & AR Fest, WRGE
Bl & RFE MRS
PR %
1) BH—#i%
2) EmtEERS GSR
3) FHEER ECG
4) B W EEG
Mf7ERE
1) ff7FAEd
2) ERBECHT RO VLR, B
moEE
R
1) FREER) S X OV 0T
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1H1b & IR
10 Op 7 AgHrat** &, MilaRo Oz 44 WRE O AL et i fge 6 120
10 st BMRE, WEE, O HEERE 4 & O ARV NhlkhE, Fprt 50
8 Wik pH, Pcoz, Pos I5E%E R, M¥k7 & @ pH, Pcos, Poz e & £, B & fifitdRE, THEERE, fRIK & K 180
7 ELER mifEsEE, Ht #E B RRELES ¥R L Mg, LR 12
6 TVEa—K~— GaeE, YIv—v 2yl HITAC 10, CRT &=~y  |(SHusEsn 1270
5 LE o LEEPEEE AEDOLER, LEFRRET 7NN L o M HERE 52
4 HFRA~X~— KEAE & &K FSFRAvS fitifgé e 4
3 MmFERt AR i 7 RERESIRT, WERER L o MEHERE 1
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3 FUA-x—M%E EB AR O ReZEHRRE-RK EEAEE, FhEE. L INERRE
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2 ReEE Na, K 0EE &K, TrAVFRREYN BRUE & IR, EHERE 120
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4 EPEEEROXERE
ERAGAEEE, WERATARE OxAEERMONE, FHfs L OHREORAORBRRE L.
FOEEHSESLING, A3, RL3HLDdotk. EERIHEOHLTSH 72, SR
2w ERKEOS R X CEERH» LOEEE, hedlELk.

B F11 46 4 R 0 AT 4
= 2 ne =] '

E;;ZF %_‘_{iﬁnn%/ﬁéétﬁ (:F g);;_l_(ﬁﬁnu%/wiﬁ
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