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A new behaviour measuring system : Cloister method Takehisa Hirao,
Haruhiko Suinozaxki, Nobuhiko Furuyva and Michio ISHIKAWA (Department of Phy-
siology and Behaviou, Behavior Research Institute, School of Medicine, Gunma University, Maebashi)

In this decade we have investigated the automatic recording system of the animal behaviour
by which the locations and the locomotions of a mouse in a space can be estimated
quantitatively. The main purpose of the investigation was to get the exact information to
formulate the normal and abnormal behavioural characteristics in mice. Recently various
electrical elements such as operational amplifiers have been developed, therefore, we could
set up the recording system using these elements. The improvement has been brought about
in order to increase the fidelity and the stability of the recording system. The sensitivity
for the detection was often contradictory to the fidelity and the constancy of the system. In
order to minimize the drift and to increase the S/N ratio, integrated circuits were used as
the AC amplifier, and DC was transformed to AC. By this system using the operational
amplifier, the high S/N ratio was obtained. Data from this system were punched out
automatically by a tape puncher and were treated with the general purpose electronic computer.

(J. Physiol. Soc. Japan (1973) 35, 10-13]

key words : animal behavior, apparatus for behaviour measurments.
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C. HEMH (capacity detection)
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CHE LIc A, 10cm ffR CRHFI 2T 728
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PFOFNIX 1pF DT Th 5. FHEENPKE
X Q DETHIRD =2 A i TRIO T-21%3%
CEL, REAEREKEE LT, 168 MHz %1

Cloister.

Fig. 1. .
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eAFNDOa Ty — v
75, Bl Y —2EAr 15V &
BEETAEARENE, 14
— PO L 2 v F o — o
FT BT, BEERSO TS
Ao 1kHz 2B+ 52 iz
5.

z o 1kHz % JLABHEHIE
2% SN-72741 CEBEHIFEL, A
AT AEEY 1T L7z 2SC 372
DIy Zku U TR L



12 (Bl ERRATE B 2

BUORESEK CERLT 5. Z0FEEBAZ<
¥ 2 FHED IR T 5. [EFEALESN-72741
oIERIEAT (Vi) ic Ah(Fig. 3), —FH4 sz
iz 1kHz oEAEERRE MK-10 DY — 2k "
7L Yz & (Vs), = @ SN-72741 IR AT
ART, EEhEE + 5. BEEREOEME <
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Fig. 2. Input circuit for the capacity detection.
R,:10kQ, R,:100kQ, Rs:2kQ, Ry:4MQ, Rs:
5kQ variohm, R : 100Q, Ry : 1kQ, C; : 15pF
variable condenser, C, : 0.01 ¢F, C3: 2.2 ¢#F, Cy:
0.05 ¢F, Cs : 10 #F, Ce: 33uF, T : Trio T-21,
FET : MK-10, D : 181555, IC : SN 72741, Tr :
2SC372G-0, CH : ST-30, Ve @ +15V, —Vgg:
—15V, V, : output.

I Frr—ORBERB I VOF s~ =
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»HiH (ILFig. 3) 4« % L » T NAND it &
BV, ZoMH L YUFEMZEROMNEST LT
AND [E% (I, Fig. 3) #{EY, =3I v Z&knY
%A LT Fig. 5 ®SCR (SFOR-2B41) 0 —
(V) it A 5.

< @ 2 3keEh L EIRpc SCR 1L MELT 248, T
TERERA O T & RIBRICIHIN S ®hid /s b /v,
SCR 0k 7 / — FllicHsfk & huyz 29C372
OHEIFERRT/FS. Tabb SCR ol &
STFUINMELIfERR I v 2 A v T TR
F, FO—EHHMSERIS X UF A 4~ FiC
FoTaA ANVRELVHL, <7 ABBEMZER
e Lz v i ofERicT % (Vo to R-
SFF, Fig. 5). = 9V % & BATZZ o4, 183k
iz Tz en T, —o OR EEKE-SL
v, o, BEEEO/ LKL TIEok Fig.6 o
AHCERERAND. 4, BFcEsT L
fo B frzefiig Fig 4 omBEERIC LY, < U R
DFHEE R E TN ZNEBICTHE v b,

Vs

Fig. 3.

Amplifier circuit. Ry : 500 kQ variohm, Rz : 1MQ, Rs : 1kQ, Ry : 5kQ, Rs :

10kQ, Re: 20kQ, Rs:2MQ, Rs: 50k, Re: 5MQ, Ry : 1002, Ry :20kQ variohm, C;:
0.14F, C : 4.74F, Ca: 2.20F, Cy: 334F, Cs: 104F, FET : MK-10, D : 181555, IC : SN72741,
Tr : 25C372G-0, CH : ST-30, Vs : Input for the standard AC of 1kHz, Vi : Input for the
signal current, 11 : Output to the logic circuit (NAND), I : Input for the logic circuit (AND).
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Fig. 4. Logic circuit (NAND-circuit). R; : 5kQ, R ¢
1kQ, Tr : 28C372G-0.
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Fig. 5. Circuit for composing final output signs.
R; : 1kQ, R, : 2009, Rs: 200kQ, Ry :20Q, Rs : 2kQ,
Rs : 10k, Ry : 5kQ, Rg : 20kQ, Ro: 1.5kQ, Ryo @ 209
1/2W, Ry : 5002 1/2W, C;: 0.1 ¢F, D:1S34, Tr:
25C372G-0O, SCR : SFOR2B41, —Vg: —5V.
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Fig. 6.  Circuit for controlling the SCR firing. R; :
10kQ, R, : 3kQ, Ry :500Q, Ry:1kQ, C;:0.1¢F, D:
1834, Ty : 2SA495G-Y, T, : 2SC372G-O, R-S FF:
MARCON T-3400.
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How is the H-reflex modulated during rapid eye
movement (REM) sleep?

Toyohiko SATOH and Yoshio HARADA*

Department of Physiology, School of Dentistry, Aichi-Gakuin

University, Nagoya, 464

Electrical stimulation of the tibial nerve
at the popliteal fossa elicits a monosynapti-
cally relayed potential (H-wave) which can
be recorded with bipolar surface electrodes
over the gastrocnemius muscle. Recording
in awake subjects, Nakayama and Hori»
have argued that the H-wave is a vector
summation of two components, the kinetic
and the tonic. The former has fa shorter
latency and a higher threshold as compared
with the latter. According to their sugges-
tion, the spinal motoneuron pool involved
in the H-reflex arc may be devided into two
discrete groups.

It has been repeatedly shown that the
H-wave is tremendously reduced in amp-

litude during REM sleep?3®., An ingestiga-

tion® on the cat has demonstrated that both
the phasic and the tonic components of the
monosynaptic reflex discharge of the tibial
nerve were depressed during REM sleep.
The question is whether the H-wave chan-
ges which occur during human REM sleep
are due to uniform depression of spinal moto-
neurons, or to their differential depression.
If the kinetic and the tonic motoneuron pools
are differentially depressed during REM
sleep, certain changes in the shape of the
H-wave would be expected on the basis of
Nakayama and Hori’s assertion.
Experiments were performed on 10 sub-
jects. The tibial nerve was stimulated at
the popliteal fossa through a disc electrode
with rectangular cathodal pulses of 1~4 msec
duration delivered every 2 sec. A large anodal
electrode was attatched to the medial aspect
of the knee. The responses of the gastro-
cnemius muscle were picked up bipolarly
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with surface electrodes over the muscle and
displayed on a cathode ray oscillescope. The
responses were also fed into a tape recorder
having a frequency response flat up to
5kHz. Stable contact of the stimulating
electrode was assured by monitoring the
M-wave, which was due to direct activation
of the motor fibers in the tibial nerve. The
different stages of sleep and wakefulness
were assessed from the EEG and the electro-
oculogram.

The kinetic component of the H-wave
had a latency between 28.0 and 31.7 msec
(29.6 average) and the total duration of the
H-wave, comprising both the kinetic and
the tonic components, was between 8.4 and
11.8 msec (10.3 average). As shown by the
arrow in Fig.1 Wb, with stimulation intensity
relatively high, a discrete notch was obser-
ved in the main, downward deflection. The
latency of the notch was longer than the
latency of the kinetic component by 3.2 to
5.9 msec (4.6 average). According to Nakaya-
ma and Hori, this notch is considered to
indicate the point where the tonic component
begins to superimpose on the kinetic one.
At threshold stimulation intensity, both dur-
ing wakefulness and slow wave sleep, the
kinetic component was almost undetectable
and the H-wave seemed to be composed only
of the small tonic component, having a
latency corresponding to that of the above-
mentioned notch (Fig. | Wa and SSa).

When REM sleep began, the H-wave was
strongly depressed or completely abolished
(Fig. 1 REMa). The depression was usually
most pronounced when associated with bursts
of REM. When the H-waves were small in
size as in Fig. 1 REMb, their latency was
always identical to that of the notch which
could be observed before REM sleep. That
is'to say, the kinetic component had a higher
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threshold than the tonic one, just as was
observed during wakefulness and slow wave
sleep. No exception to this statement was
found among more than 8,000 responses
recorded during REM sleep. Stimulation at
higher intensity gave rise to large responses
which comprised both the kinetic and the
tonic components with their relative propor-
tion identical to that observed in wakefulness
and slow wave sleep (Fig. 1 REMc).

W SS REM

BN e AP WL e e

0—-

b --\m{\" ——\r—v‘\)!\‘ ,W
S

30msec

Fig. 1. Changes in H-wave as a function of
states of consciousness and of stimulation intensity.
W ; wakefulness. SS ; slow wave sleep. REM ; REM
sleep. a, b, and c ; stimulation intensity of 11, 13,
15 V, respectively. Stimulation duration ; 2 msec.
M and H ; M- and H-waves. The arrow indicates
the notch described in the text. Subject: K. S.
male, 21y.

Although the spinal mechanism behind
the depression of H-wave amplitude during
REM sleep is still unclear, investigations)%6)
on the cat have revealed that during REM
sleep the monosynaptic transmission of spin-
dle afferent impulses to spinal motoneurons
is inhibited by an unknown supraspinal me-
chanism, acting at both pre- and post-synap-

key words : H-reflex, REM sleep, human.

tic levels.

The analysis of the kinetic and the tonic
components reported here indicates that
there occurs during REM sleep no definite
qualitative modification of the neuronal pro-
gram in the spinal cord involved in the H-
reflex. The rapidly and the slowly conduc-
ting H-reflex arcs, responsible for the kinetic
and the tonic components respectively, would
seem to be under the influence of a common
modulatory mechanism. The outputs of the
mechanism to the two types of reflex arcs
are kept constant in their proportion, al-
though the absolute intensity of the outputs
changes with shifts of sleep stage®
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‘Information retrieval experiments on “electronic data processing in
physiology” using MEDLARS ‘system Yoshiya SHINAGAWA (Depariment of
Physiology, Kyoto University School of Medicine, Kyoto, Japan)
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INDEX MEDICUS, ADP NO ICHIBU & COMPUTER 1961-1969

DATA NO. 2
0.76662E O,

IGAKU CHUO ZASSHI , 1963-1968
0.20000E 02
1

......................... -1
1 38. 39, 38,
[ 56. 55.
| 85. 81, _ 84,
1 9. 0.12E 03 0.13E 03
10.16E 03 0.17E 03 0.21E 03
10.34E 03 0.25E 03 0.32E 03
10.35E 03 0.36E 03 0.46E 03
10.57E 03 0.53E 03 0.60E 03
O —%——-T!).68K" 03.0.77E 03 0.73E 03

DATA NO. 3
0.19442E 03
__________________________ 1
|20, 20. 20.
I 26 35. 35.
1 72! 66. 66.
_ 173 0.11E 03 0.11E 03
_________ $em— 10,11 03 0.15E 03 0.15E 03

Mz~ ——D1 . 19E 03 0.18E" 03 0.18E 03

b. BEZdiiggsk, 1963-1968.
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T rEkEZNE, BRRROMRE L ICRE O
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Summary

Information retrieval experiments for 1971 were carried out on the item of “electronic
data processing in physiology” by means of MEDLARS magnetic .tape system using the
IBM computer 7040. Retrieved literature was 934 in number, of these 151 paper related
directly to physiological studies while 102 did not.

Exponential growth of scientific information was shown on the number of cited papers
under subject headings, computer and automatic data processing in the Index Medicus.
Logistic curve was also shown to be applicable to the growth.

A growth curve possibly applicable to the periodic growth is :

_:];F_(t_—wl——sinwt)
y=Yoe
where y is population or size at time #, and y, is initial size. T and w are constants.
Necessity and precision of information retrieval system for the physiologist are discussed

in relation to the growth rate of literature.
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1. ARIFI bay FY 7OEBERFICONT

k=, RO, A B GRRRILER K,
iy —2E3)

Mitochondria (Mt.) @ state 3R REETE,
substrate OFfHIC X D%, a-Ketoglutarate
(a-Kg) %38 & Liz{y, state 2 ) 5, state 3~
DOBATHHT R E L lag ASIL5h0, M2 EHO
state 3 TR HAIIET S, & 2575, stated I
MaEL Tairoh, LEWK lagixigll, &
2518 state 4 JREB%H R TVE, ADP DiRhn & [RRFT
BEERFICE L, state 3 O F OHER T D
TERRLIE.

IO, 35X Tager SFo/kiE (B. B A,
153, 1968, 98) 5, a-Kg @ Mt. FZEif 25 E v
ool lag MEUHOTHD, a-Kg © Mt. 5%
A &, Mt (NT o-Kg 25k {L & 5 3B 25 F
BRE Lo L &, state 3 DEWHEIET 5 LR
XNn%. #2T, Mt. N a-Kg L, state 31l
D E RN R D Fod itk D X 5 I Tk
L7z, Fibb, stated (il &% 2 C, state 3l
ERESEba»RRE L. Thil stated (i
e, Mt. NIzl idEhie e-Kg IREORHIT
BIBMEDS B 5 & I T &, state 4 I & st-
ate 3 WIEREE & OBIRE M BIcD DERTH 5.
Z O4MvE, Michaelis-Menten % X b VX, sig-
moid 1275 - TR O, WEZIRECE ST,
Hill plot % & % L EEICD - Tz,

HBNIE, BRI REIES T 5 & L
<, Hill plot & »Th, (FE—EHITT - 72,
Fo¢, Mt. 4t e-Kg #JEE A, Mt. 1§ a-Kg
Veprk X, a-Kg o Mt BUE@HEE 0, o-Kg
DR (state STEE) % o 2T 5%, KOX
5 BRSNS,

v=1(A,X,)

X=f(v—0v')dt

V=X, Y,-) 772U Y iXADP I},

(state 4 TUE, Y==0, v’~0)

Firhb, state 3 @lifEvE Mt [N «-Kg JRATIC X
DiED, Mt Py a-Kg 01T «-Kg o Mt &

FPEC IR B, SHE LI Mt ¥ o-Kg Ik
ERINTH Xy, RROEHOMTEZT
720,

2, REV « SNLEICLB bR YRV E
Ve ANESOE YO

B, LmEg DB Rk E,
—EE)

~E 7wy (Hb) O3kl 2w T oxy &
L deoxy Al oWTIREISH TV, XK
%7z ligand 23454 Lick EORGERRFA~SNT
Wiy, {5, HbA @ cooperativity 1% ligand
MAELEDERLT A, #2T, ligand OKE
XRF i Hb fEnE by snt drz
8-93 Cys i @ f B IR A Y « 7
MR X > TL BT,

Fik e b HbA X8 g o SH Ztic N-
oxyl-2, 2, 6, 6-tetramethyl piperidyl-iodoaceta-
mide ZHHEEE, TOFNUHFOEFAEY
L% 4 ~65°C D clla Ui,

$EE  HbA OBF R E VIR A~ P
BT EROX S LT,

1. [0z, COl 2D T ~/L4r TRl (strongly
¥ X 0% weakly immobilized %, A XX O BRI L
W53 BEWLCHEL, ZOFERIE25C T
IFFE 11 ChD. EHIRTE BRNHEL, FOR
gkl 7R 5.

2. [Nitrosobenzene ¥ X% ® p-chloro, p-
methyl [E#iR] 258D T ~/L5-FEL M OFFLELLIE
FERETH B, EIRTIE B B OBHEN A
XD IRG.

3. [Perfluoronitrosobenzene] B 7l DIFAE DS
B, (SIET S OBIERMER .

4. (2, 4, 6-trichloro X ¥ 2, 3, 5, 6-tetra-
methyl-nitrosobenzene] Hb & k& Lcv.

B ¥ LTk, perfluoronitrosobenzene ffi4&
Py e c AR INET 5, Lo Lilo ligand
T B HMOLTHD.

G5
T i)
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1. Ligand & # 4 L 7= HbA o@E%iEEx
ligand size DA/ X D BT 5.

2. K&z ligand 285 & %5 & B-93 Cysichk
B U725 ~L4F1X tyrosine pocket 7 SHLFR T
HLUHEShAHE»H 5.

3, ZOHEZ{b: HbA LB 8 $52 Tk
BEoTBRHEER LTV S,

3. REFNELARHIEEEDIEA
FA—ES (KRR, R, $H—4Hm)
BEERNEZ TS TICHE S 2T
SHEET5EE, AE¥OSHCEVWTHIEERE
THDIDEWIE DA 2T 51380
SELET b LS EEHROE T X D R E 5k,
T D5 BERORIRICY 5, By FHWE
X DR B BRI, JERaEE, TRA
RBERUERSORMEZA L, HRMES
LLTELDARTAVLNTER., LoD
FEBREENS THVY OS5, BIECERRN
ZELEABOLER IS L, EWENLTET
BARF I Em R, DL EOEEFTEIL 5> 5% L
wWhHtkE LThhbhii, LTz o¥ScsnT
coil planet centrifuge % i\ 723% Lo M 5Bl vk
BIRE L. Zo5ERSBROREZ FAVvCiER
M TEREROSHZTIL SENTE, —SHHD
HEIZRER L 272, RADEAL LTRSS
NicBEEZEGICITCE VR L A VWETH
D, BREMLS 2EROBRBPDPETELE, B
%D OSBRERRES ThVWESORE2HE T
5. DEOREEZFRTHAEEL LT, FFLWE
B X SEEZRIEL, FEOE{LELATREL
2. ThbbER1I~6mm OS5 X+ v
I, NEImmUTOMWT 7 RAF v 7F 2
— 7% Z40E (1,000 BB L) HE0F b orE
DBk E, SEKRMEO—F, Bl kikEs =
ANRF = — T il Ui, — X hEyE
sample 2EHFL, WTHFORI D TFTHMEEZTEA
Ui X D ER T 5. —ERBBHEShiza »
7 RYER, WEEOHHM X ) BIRHEEAT
WHEAME BT 5 2 w5 BERfThz b X
S5LILDTHS. ZDLFBEiKLY, SEMHR
B BRI < HEtHikED peak ZHA B &
DZEPHRELRD, B CHEESEEZITINVE
b, BRI & D ERRC S EERE R RIKT 5 E )

ih

2 33

ke, SENEC OEERRWIcERDE 054
Plets¥ 5.

4 BHEBICHITIDBELKSEBRME

SHEESN, FART, B A GREFEX,
BH— AR

R BT B HWEDSHT X 0 IR R R
DKFBEBE R ERBINTRDKSEEEEL IS
PLTHZEEEAMNE U CASEOMERITE -
7o B AR VRO T IR CE I 4 E S5
BER LOWRERE S 2 BSOS SR
LT, IREENIEORAEIGEEDRE N FET X
25DTHE»D, BIEEDERNFEEDRRES
M os0ERSS. BEBEORNFEDRELL
TVIEEE 5 DUNHR % 721138 X 5 active 7o E{ 4%
LIFERN DA DA E TR X 5 passive
BEG D oBELZOND, EREMTHHES
WEBEEN &85 L T 5H8% TRk, active 7
& LT RRIEE R U COkSiERE £
bha.

IR DRGSR IR S DFEBI#E NS
Y, Thic X 3 REFRERD LEEPNIMNC
RBEEZRELKSMBEBRRELEZ NS, —
FEHENEE B kSl R+ 5. Kog
COWTIE, IR AR o B g D EERR
L, KGERBREEHSHLILTHUENRD S, 7
B OWTIIEE X D BTHCEREEIEATS
EEERITIRV, BBCRER X ABENEAD
FAERRED, ThEIHELE. BETonwTiiy
LTRSS 155 oD FE D FE B b IR R 25 A5 _L Rz
Ml OMEC X VB L, BENECXS L
BB U COKRSERIT X 5B VBT S
Fohbz X, ThiVkSEEREE RS
BHEEER L. ZOX 5 LTRDIKSE
BRI F R R Wb D EE L BN D 5 D,
ZHRSWRORGEERBTHHLDEZ DN
5.0 DOEZREWT, KE545WO driving
force DK E ZZEDKGFFIEER T OV TEHET
5.

5. /SRTERERE & ARRL 5 OB

. BEFHEBEFICETER

I, iRk CKIREEX, $4H)
FLRPTHRE OIS REESIE 8D, HEH
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RPN BSF 5 el EosfTinbh s 5 LR o
SHIRE S AR LS EYC L7 T3 2 L85
2 Bh5, % CRFTKEAIO mEE BRI
B XIETHERERARBE CRMITER L.
{2 3&IvE lidocaine, mepivacaine, LAC-
13CH5H. FOFER, WThoEF<% albumine
S S control 1L U TAKI0~15% DR ZFE
%, —7 globulin 43 Tli r-globulin 75
R/ %5 U control d50% 75w LA IVBLF
DEJEE I -7z, a1, @z, XU f-globulin 45
TIREEETD DL, RICIEEFRE O3 mv
X% ECG x5 E25 v b &2~ TEKL
7-. Lidocaine 0.0lmg~0.06mg/g, mepivacaine
0.01lmg~0.06mg/g, LAC-43 0.015mg~0.05mg/g
PP L., £0fER lidocaineTix, fFiH D
B, R IEOET, S o deflection 733 % 5%,
BFE D EITrE iR, Mepivacaine T D
WOBESNICDDLH B, LHIFEHEBTI
7. R IEDOET S yiod deflection ik, T Ik
DRiAVE lidocaine izt L CTHEMC Bl b h 5.
LAC-43T1x S Jzo deflection ik e T oD
MRBREH 250 CTHEL, 6045 HRHgET 5.
Zoflh R kg $ & %A%, mepivacaine I
LT, FEROEEEM e kD, DD
L5, JRFTHEAECER b ek X
L, ZHEFFR & 0, B4R B O 5, LIR
EHOWT L ESHRITE S, T b OREEN,
EEC RO b oD itk 50T
A, EHOKERT X > TR, MR O
BRI 55 DT, TOMmH L DREN2
WHICEHDND L WO TR DD EE XD

. EEEERICEbLIDBRON
DRI, BT CRBRIRE K, AR
e AN « BERFEAM B ETER T R & I
T, ThEEFALL, P X BMERE BN
TOSESREEROUHEL O VEVWEZ L & L
T, TRE, SRR IS Y ¥R el
X9,

TN SeaBCa BB N R 2 A Dl A
ML&ﬁ/@kéhé.;®W®ﬁm 71399% T
HD.

BFfeF — BT | OFFEE P, LT5 L,
ST TS B VIRV (1—P,). 2TEEE 5 2 &

#k

M ET5 &, EARAGEROME P X

P=IIP;S" S, : $TIEH
TE5zbNh5. AE@%M-E&%TE&M@ﬂ
R FTRER BEE T 5 & P=0.00045, 175 [EIC
4.5 [A] D5 émVV%iL’éﬁ LypiEENG, WE
T 5% & 2,200 | oA 1 EOELREERLT
LETHD,

77, 1.8s 45 /MR DHAMEE D > TT N iE
1430[E12 1 FOSELFAME K T 5.

Lichso T, BEEE LTl (o LEEAmE
Fp ) FOERERIE P XV REWVETDH
%. Tk P+a TEbT. a=0.000245 L7 5.

P Z2ENEO X iy GHELRREE L) MR e

DERTon— o 7 = 7 HES &0\, o 2Rl
@%<(wkmhf)m*&®@%fv7bvl
TN E T RE L #E 2D, —DR s — /LI
W (Y B R ox[ 4 & T8 B FARIER,
i3k o FROHEEZDDE LTOAMERE
LY BERTRTDS.

LEOE, FEEROYE, FT1 GFTE» SR
L) Ofy50%id e THBD.

2T 51T B RAREREVL P T, 2 bhi
ThHD, LT, ERLIRM S i Bl
o X TbEiclxbhd.

VWb b, EHWEEREFEZ LN TVWEY X
Bro ¢ ORI ELEDDEDOTHSI.

1. BARESNES v Mo&BITIEREHRD
e

PHRAE I G, BE, FElL, A

SRR LRSI X 0 2 B st s < Bt
SR A AARESIES v b SHR) ZdHw
T, TOTFRRBOERELTILIC.

753 + Chloralose JiERET:, TI{RISAB)IRIR 2 0k i
Ui L7z Tyrode Wi (pH 7.4) 1T X D ER
L, HRE (AT 2Fcov-~LicflEZ L,
Bt step R LE Lo TEhThicx§ %
WILT O SIS 3 X O R T O (LD X — v
% SHR ERMTEHE 7 » F Mickwv bl
7z,

P

1. SR REREE ¢ SR RCREDR A3 B AL
DGR T B W CHHREREZ » Tl
MIHIE CUERR T2 % 42 4 5 SuNERE) 23 s}
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80mmHg Th b, TAOERERGE R T TER
EA49 160 mmHg T > 7opiext L, SHR Tix
Eh #9120 mmHg 35 X 08220~240 mmHg ¢
b ol BERESHAMREFEHR 0BRSS 1 i1zER
ROWBRBZ B,

2, BEGE  Bx ORBEERE X b AucE
% step R LFELOBEGEORMEDOERE
Bitli, E¥ES v b TiE 60mmHg DX 57
EWEHEES 160mmHg © X 5 i WEREEE T
1320mmHg DERES (step) Wkt LTVl E R

ALY, RICHLEETE DA EE 3w 100 -

mmHg DXV, KELFEERLL. Zhick
LC SHR <TiiE#EF 100mmHg ¢i¥ 20mmHg
DEHESFTHTERIGIZFEEAELRLNT, £D
M EE Ry 160mmHg @B W TkERK
& b, DL EoBRIXIEMREEER L
X oThieLlrdbhi,

fhEm c DLEX W IROBEHRDPARETD 5.

1 —f%ic7 v b OEZAHEOEERIIhOH)
Wil LTREW.

2. SHR CRMNBTHLLOEZRBOEH
REBCR T BEENRRNEOE WK T h T »
5. zhit SHR Ol FE OS5 5 —%
Rcds5.

3. SHR TiX@ERBIT R T AEEADIRA
JFEOBEBWAEE L Tw5s. Zhix SHR oEm
EOREILCHETHELEEZ NS,

8. X IFTHREPRORLEFHRICONT
aAEZ (KK, th, PR

R, F 2 OEHHRCBRZIABIEET S
B4« HMSH 5. BT XU,
22 OEHFIIHHBRIFELRVEEZ DN
Twb., LaL, i, AEENHECL D=
OEHHCHBEZEBOFET 2ERTE ST
W5, FTRARNS (1967) BEHEBREETESHE
R X CEEMRRTEOBBIS UTREXT
LIHEPEETH L EHRELTWS. =4, &
OEEFMRTHLE THRPCIHOMETIE L
BEMEDTEAE T 5 & L vk Cooper (1954) 12X »'C
REEINTWS., SEIEEE, OB THRFI
BHRICIS USROS EET 52 L 2~
MIERARIRT X - THERRL, T OWHEEREL
72

s &% 35

HIMREERECUMIL, TORMBI
515 L, SELEBLEHEREREKEZRTHEMESE
TEL. ThbOMHETEMRICE U CikEE
DOERZR LIS, WRICHHT 2 BZHI—Ric
PUfigf5 > spindle afferen?: IO HE o Fio
{HRE DA IE dynamic phase 1352% ShT,
HRERERT S & —RWC R EE T B A T 5
%3, BHE7: silent period 133® Shinds - o,
¥ 7z succinyl choline (100 #g/kg) D#%5.134%%
DT W TARERKRE X S ¥ 2. &5
i, EHR5D active contraction 1 RMEFE k&
IEEEie, ZhBORBRE, HFTHRPOMRI
JEC DR MERHED MBS Group II £ L 3H
PLTWBZLERLTWS,

B, HOMEBCX - CHETHRESMIE O
BN o HEER T 5T O v T G T
5.

9. Dorsal spinocerebellar tract neuron ©
afterhyperpolarization [CO(\T
wmHE T GRK, W, HiEEE)
fERFEMIED AHP ORIz v X7 2 /R
FlEC X DEXMED AHP LB Gk O
RKeksdor#EEh Tw 5, i DSCT
neuron ® AHP ARKOEMEIZOWT, & OHla
Tk Gk ODZ{LIT X 5 D Tli7n < electrogenic Na
pump OJEHALIZL S LIRS TE R, COF
BERPEITT 5 AARERZITIR 7. SFEBRITE X
V7 & = VEREET O % 2% A7z, DSCT neuron
VTR « FHPRfla; « NHFE « FAES
CXOVREEINS. 2V &7 &V 2 DHEIEENE pulse
technique ‘Cf775 - 7z, [H.-> procion yellow 3 A
X hifEyicd DSCT neuron % [E%E L7,
%< O ERERELZ RIS, MEoxv S
£ =N X VINERELEBATREOX S wBixh 5.
ERTIIEREBRE R R SR WT0~90mV o%E
LEBEM & b o MlaiRE Uiz, 2 7ok
V%, 1) AHP amplitude x spike No. 4L
THERT 5, 2) AHP amplitude VIEE R ICiKRE
LEEBMBFET 52 & (T IPSP OFEE
R EEREB) 3) 2v X 7 &V ADELBED
5. Lprb AHP ORE L2V &I 2V ADE
{EVEEF L Tw5 (DSCT neuron 3 anomalous
rectification 235 %. L»L AHP o=xvxr 4
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VADEIT RS LIRF NI V). DLLEORR
13 DSCT neuron @ AHP % ionic conductance
OB L HHDTHY, %44 Gr DEILLD
LHE X%, DSCT neuron @ AHP 3 electrow
genic Na pump ODJEMILIZ X 5 & v 5 & E
B RCE (2 1k O o O RANE % i 4k U 7R AB TR
ZERIT LI M - ez Ve d D L%
% B b, {B L post-tetanic hyperpolarization O
BB OB X2 b0 LEEIND., TOK
Eri: Sweden o Dr. Lundberg #f ¢ Dr. Gusta-
fsson & Dr. Lindstrom {7 -7 W% CTd
%.

10. HT )\ REED long-term inhibition

TEELE Gk, B, R

VAR, LN R OIS, R DA
HEAE= = — vV OFHE, TOHBFOH
ML, TR, BRI T S
WEDRLSINTWD. EHIE, V78 —/LIkEE
DOEmEH =/ (Rana Catesbiana) %\ CEHRLE
e, Zh %L, vwhbdb long-term
inhibition DIl % 2 72DT, ThEMET 5.

I B VB W Ao, AT RIS
(Loc) &, /NIRENCEWEE (W. M) RIA L7
B (7 v T HlOEhEE, B RREE EIREE
IR %38 U TESEML, Theh ok
X % combined shock 12 X - T4 UHHlan « 44
#wRrh 3M e« KCl #7212 4 M+ NaCl 7 5 2 /)
BRI X DECERL, ¥ Lic.

£BicAT5 field potential >V T, com-
bined shock #EZ AW THETT 5 &, W. M #iik
X BTy =l oM RIS R KO Lo #i
Wi X B 7 F v A ONEFTESEE, Loc
SATRIC X o C, BVl (A msec) FHEIC
depress X HERbh -7, Fi, W. M. Jiljk
W X B IERHEIE ONRT TR IGVE Loc D SEfTHRIM
X -T, BVl ($H msec) FHHHIT depress X
nie. ZhEo#HERE, Fheh, stellate cell ¥
X% Golgi cell iz X 5HHEIRZREL TV 5.

7o & v =Rl OflEst « RIS B L T
%, MR EOBEFBHE LN,

T F v = HIEREERC 3 W T, Loc Fligiz X
n, EPSP ik < 3875 R 2 WAL (80~150msec
duration) MHShiz. ZHREHBEAOE R

%

b LY, Rbh, FRRBGRE T X b i
A DOR & S 2 ExD. BRI S
EPSP %, Z D@45#FEALD active phase T—
7 L Ti20 msec depress Ih s, zhii, S
»1Z shunting effect WX 5HDTHH, ZDi
SWEAEI & LT, stellate cell iz k% IPSP ¢
BHAH5.

BLEX D, & =u/NEE B v LB & [RER
D3RI MRS DS FAE L, stellate cell X
Golgi cell B35 LCwabdpsbd .

1, $#FNBREEEOR XX I Wby 1T
o Lzl

FEPHETT « ILRHE= » THE= (K, &,
B AR

HAR I CHEEHEE LT lbicb) TH%
AR Xk, 2R B SRR T I i D 1R
DEERPE L.

Zo0ER8em ML TR E, £ ORICHIVG
BHERELT, BAxRXINzhelsT—h0hR
POMGOEBCH - ek Xl G 27 T
BRIC X - TEF A I BERBCHERIESD & 5w
STk, X Bic4E H20~25[E5310 H R ORI 21T
7, OEROITE)IEEE, TR, IO
FLEHE L., $DdH&, caudatus-putamen,
globus pallidus, K3 X OVNBEE %2 £ hFh
MR ICEREEN L, B3 EBRE I 2 RIE L
%, STCHIBZT - T b ) {10
2k L EHE ORI &2 5T L.

1. Caudatus-putamen % 723 globus pallidus
ERELIZSE, WEEOEES 1~2mm A
OFITE bR ) fFHIOZELREETH D,
BOM OB X - TEL BB L.

2. Caudatus-putamen DEH DEEH 2~3
mm O FITHE, TR LT 7o 5 e
A3, EFFEIIESR L, HoEfTEOKROT)IREDS
LK, 10EMOBIKC X > Th LTk E
Bl oTz.

3. KRIKHTEHR EAWE L 72 6] Tk, {TEE
IR, TR & DT L7chs, 10H LIN O
TEE Ui, BREIET) 2 & G IHER E Ot %
oV E T BT T, T, BT o
JESERFH L L, WM X » T iE» R T H
bl f:.
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4, /NIEEE ORGEE T, BV TEE OBE S
BLL, FNE3EMEZRTD Wby 18
A ATERRETS - 2.

¥k, BEIIFRIOE CAEORIEREICOWTIXER
EBERTH 5.

12, oY FBEARGERSSFORBKEE=2—0
VIBENC DT

£ ME—, B T GRK, &, $F43H)

BHEY » Bk 1 SEERBOMR 2 & = X AR
T 57cdic, TOREFMHR LB ¥ ¥ iThE
% CS, —|ORIF~D air-puff % US L LT
BERHZ &GS, $MERAHEL# US 25
ZTCIRER &AMl OER) K (BEAE APO, L3 %
Al & LB ¢, Bures it X % LIBE&ER
HB5 T 58 KM NEREBAL T, BH—
OISR D= o — v VEBEEREK L. &,
NEREOvHFici: US 2EbwREL CS #2
TEE2IO= 2 —n VBB 2 ER LT,

TR - 9390 HRR{bY 5 & R B &SR 48,
TO80% L LT TH -7, HBHO Y F X
Dxle=a—rYEHOREBHEES MR ZRKD S
L, BHREIRRENTO: VP CREEERERD
BVBBINE 8B = 2~ B Y DBOBIRHSS % bh
7o (ISfmiarh 3 fmia). — 5 RO v ¥ Tk
CS RaRthBrE VB (9303 UMH» 5803
YR) CTHEBHEESRRLELD =2~ r YRR
D LB H -7 (33 8 HEIR). E7eAK D= =
—r VTR L X S B CREEE OR/MER
RU7c. CS RFBIIIE VB (19160 3 v
) c#hTs=a—rvEzi 3%madh 24
Hea).

E% SR OEBERC XL, naive 7o
¥ OREERFICIL CS Th b B RIET 5
=2~ RYPOEBEEL, TR 5 &M
WM ENB L X DRIET 5 = = — v v DA
THEMEIND, o OREMAICIIBE &
HRERTEMT 5 = —r vicik CS IERpaEms
TRIGT2DDLREBTRIETSbDE 555
XoeEbns,

13, oY FEREICHTBIHESBOERKICD
T
W< EiETE, EERE, HEBE, BTk ek (%

b 5% 37

K, REEED, HHEEM)

NERERENR BATEIE VETIAR > & DIEH D F A4
HrX-Tzbhbivbhds, 325K,
EECRTEIRORBROMED 5V ik X v OBE»B
FELEbNnD, Uik - CTHEH7IERE 2%
BT RERRENIC I, BT SV B —ERTE T
BHRATSHE L LEE TS5, ZOX S RigE O/
PRV R B OAEIAL & BB & ORI RTIG & &
BT, EFIRICTEEL TE SN BROBMEE
T HEEERM OEFE RN OIBEREE AR L 7
55, v FORMITET, HEBEZAWDTR
ho, ERBRERBX D EBRWL, b 2iE
YRR IMETHS, GIRAHEOF e FERLR
Bh, ZNHOFER S Y FIXmIREEE O
PIECERRENTH 55, ERRERD 5
RIBRELLCVEVWERLTWVS,

WEE 3 Cio—ifis Licdd, SEIIHIRREII
DNWTOF A2 HET 5. —fORMRE
BLFNE T 5 LR ORBE kB TR O
BRESRZLNG., £ N £ v O DR AR
VX, 7T~9msec, 11~15msec CHFiVEE HELEDITIE
BISMAIER ik A3 5. R EUEE, SHAIRBOESR
R X SRR, SHUIOHEE 2K T
WLy, xylocain #RA§ 5 LHET 5D T,
SHA & AT X DBRE L Bbhi, ¢
OFFEEE XV ERCT 572, SHREED

TR ELRRML T bh BB (BE 3~

Smsec) O HEIFA%E & 5 & Thompson & (1950)
@ binocular area & X< —FT 5, Lk
X 5 R OFAIRM AN Thompson &0
decussation line &iZiF—8 L cERHDH 2R
L7e (RARIRM 8 & 17 .8). BkiRikt R
(Smax) THA DGR ITRAFIEHZ bR 5 72
I, HEBERE L Smax & F—§E - oF
B Sy 2) TN, ZORAREIEEER
CAERZBNDZ ERITFHELL L Bbhi,
T7bB Sy, S FRRBEZAE,SDAS
RO F—EE o AIRMiE Ll shs &
Ez b, TOZEERWHIRETE S bk
DB O ORLBEEZREOR—#E LTt sh,
RAIRMG L THED> BOBROFE, WHISE S
NDZLEERTELDOTHAS.

14, {ESRERIRIIC & DRREFBIOMHEET & 17
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HEBRELOREMNETL

WA W O(ROk, ERRE, ARED)

xRV, T¥E— (fHRE CS, 1) &
M LIS T 5 b LIS & T O it dd
RN Lo L &, 1&&(%WFE(R)&L
CREEIZ 5 2 %8 HHRER GRS DR
1775 - 7. CS DpHIEH B ﬂ@n—ﬁbif@%
% S SRR & R T 5. &M S 1 oFIE T
v, EEE10MT (1 H9E205447) 80% B Lo CR =
a7 —ERTELT D,

1.meL1Hz®HtMW&B@MLm
TEME ST & 5T 5 GBboE&ME510). Kk
W, CHVRBEELT, N L THD TEEST
#5375 (PPl LEHSY). B> & &S0
LB ts LS 10 oM E RGO FaiE &
FTOFMERLENSE (HL, RO SWicow

TL ), B0 & &S TRE RIS WEE
kof:.

2. 1Hz oPBe2o & &S0 2R LR 2T
DN, e o % 0.1Hz 55 0.9Hz ¥C
X RIS 2 #~7. 1Hz »5 04Hz
TV, SEEOWASE L b, RUGKRMIZRIC
45z L&D

3. PHeo &S 0BT, &S0 0Y)
e ER BT, Pkt 5 REEZREN
BERER L. a) HIAOBRE <, BREMITPD
END 7205, SEROBRETIILE L. b) &4
ST X - T, BRENOHKBZE D L iz,
Q)M L OEF L EHROBREMELLND &,
PIAERRS CIXSIE R R 208, SEREXRE

TR IR LD b T,
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Vol. 20, No. 3 (1970)

1. Chromatographic and electrophoretic
separation of platelet-clumping substance
in rabbit plasma, 261-271.

0% 5T 4 —BLUTICEKABICLD Y
H ¥ Mgh I MREREDE OB

H. YAMAZAKI, H. MURASE, T. SHIMAMOTO,
H. IJIr1, K. ANAN and T. SHIMAMOTO ([Lil#
5, Wi A, BAER, HHAWBO, )
—, BASEH  ERERK, &, Ol EmoT)

MRS (B, 1R, 19584F) tdimi
EREY, EX, MENERREOESFRERK
5%, Mgt cmheBET 5. KE
DL E & A &Lz,

CHER]

IE 7 - ¥217], 055 ERIBFIK 5 ml/kg #
P3040 % £ 1171 k 1 heparinized plasma
&0, WAE DI 5D MmEE%R pHbEb & L,
Zh BB E LT Sephadex G-25, 50, 200,
DEAE-cellulose, DEAE-Sephadex A-50 ({iffu
LisE X YV v B buffer, pH6.0~7.0) k3
column chromatography 7z & % iz Hunkel &
Slater i & % starch-block electrophoresis
(Veronal buffer, #=0.05, pH8.6) %4775\, 4
43 D [/ IMRERER TE M & 248 B 7KW IR S e afivh
WaRWERE L.

9775

1. Sephadex G-25, 50, 200 TV, /R
EEEEIEMEIT main protein peak & biF B LIXT
oz,

2. DEAE-cellulose = CifltDRHRIEE 2 X
fERC Bt &, 1.5M NaCl &hnz /-5
CTER peak WOEDSWTREEERTTSH
EBBEH Eh e,

3. DEAE-Sephadex A-50 i CAERIERE
LTt E, 017TM NaCl #hnx7=isgc
TEE peak (albumin) WO & 03 ERREF KRS
NTHEPEL Shiz.

4, WEEMEL R X i Ocolumn chromato-
graphy O OS5 HE I dEREFET R Shin

Pz,

5. Starch-block electrophoresis iz X ¥ #&ETE
1% albumin band #7-i% albumin band T
L, X0pEcizl Shiz, PrEEEEREs
PIBEAN R S hiz,

6. BEFEW R TR I hMBOELKEIE, HE
ZARTHERZ b, »

7. %ﬁ%?ﬁ'@ﬁ%ﬁﬁ%ﬁ??%ﬁ%@?ﬂlﬂﬁﬁﬁ
REESIKEIC TR R & R S5k o 7.

8, ZhBHDHRIL X » Tx bhvie sample O
TEHER IR KT UT2RERE%E T, 100°C,  15437n#h
LTHEIL LD » 7o, SE5MERBURL T 260 mp T
EH7x peak BRI o7z,

(BEBIORER) o kg dmpefFeEs
B IVMTEE R T, BEAIO Mk B & T <,
ADP, adrenaline, serotonin 75 & Ili/NMR % BeEE
LDLEMWHE LRI D T ERTT.

2, Spontaneous potential activities in the
pontine area of the cat related to the
intravesical pressure, 272-280.

* ADBRAECERE 3 ERDOEENEAIC
20T

K. KOSHINO (MEFFEALS : BATEER, MRk
S8

26T DK =2 % F T, Chloralose JEf=PNRER
Erod L EEYHRERE L TREROE ST
Bl afTiRv, & S o/NMEZRE UM
HEEZBH L. B I OEHELCEREE
AL, BERNECER T 5EBEM L T
1% LI ORI LRI IRE L.

JERED spontaneous contraction XIS F 5iE
BB ORRARMATHY, ThEE, 1) B
FERNED EF &I HESRE OIS 5 b D 29
R 2) BIEAET &R REHEEOHEN T %
H D25, DO KFITHT EBTE.

JERE D spontaneous contraction DRI R S5
WESEE DLW UL EER @  isovolumet-
ric contraction DT HELE INTEHERI A,
At spontaneous contraction DEFIZ A
SN INEIHE 02 {bhS isovolumetric contrac-
tion DESICIHA T DA 2 MELFR S hiz.

T OREIHEMEECERONEOZI L2 EZ T
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% receptor &, FEMLOBBMOENEEE T D
receptor @ 2 FHIEPFETHZ L AR LTWA.
EBBA ORI NIb4E D, 45510 T
MEFACRBT B LT ER. FORHAD
RS2 55 &, Mo BmEEiEe
U TRl & b ZEfE BE e E A OIEPER X
OB HETIR > THA L, BIEERITE S T %
L RERSIERE AR s S OB E OFIMAL B
X OREMEARSOREKABECOELFETS. ©
i Forel O#E IR B X O % DRAIES O E T
—FH L Tw5DT, HHELHGE 0K KL,
Forel o##dicd it + % LiTHMMRo i
VEBRA S ST HINTF R ER T WD L
TED.

3. Functional differentiation in sB and
sC neurons of toad sympathetic ganglia,
281-295.

H IR BAHIRED B, sC = 2 — 1 > DHER
Lich 3
S. HONMA (R[MI{EVE : FEK, B, #H—2R1T)

1. 7~ OIESA R TR LR 5, &
o DHMEER, bbb sB XU sC R
OB ZNTWERDEEZEIBNS.,

2. PRI = o — 7 VISR S R O
il 5, oMok Es s (BELE
BOFIHE) Lbh, KPToD=.—r VITK
BB ENTEBLTHSS.

3, MMAYREEC IV ARER= -~ ~r VR
sB %%, X0/NSh=a—-w iR sC Rel
KT HLDEEZTI.

4, sB R TFHELE R E, sC R TR
MEREZERLCWE L0 EMEEINS.

5. sB, sC MFEhHr7a—L7 I VIEMHH:
=a—rVIDHERINTWELOEHE X b
5.

4. Vibratory stimulation of muscles and
stretch reflex, 309-319,

HhIRE) & MR RS

S. HoMMA, H. KOBAYASHI and S. WATA-
NABE (Z[HZE, /R3S, HEHE-L-00 « THEA
[, Hi—410)

F 2 QPR v 7 A OREERHE TIRE)

L, Ta &E@)= o~ rVFEMETHRLL. ED
=2 —w VICEBEREKORENE B TIREI O
K (4L) ZRBOLHE () iwov Tk 4L
Bfraske, AL-f g 2 IEEE & AN
fo. ZOEPTRAD AL BT TIREZ SO
FEEwvwa, —i%ic100c/s TH 5.

AT RS, Ta i o iR & 1
[ oMRic X - T, RUHMOELEZT 5.
Tt AL-f O TR, IGEEOIAK &kl
SEE OTHEERD ~OBITTH 5.

— B S DRk O R OSBRI T, L
ROMDZL, FTiibb AL ok, FHIEE
o, FEFEEORBEERI~NOBZ 1T T
%.

Vol. 20, No. 4 (1970)

1. Elicitation of scratching movements
by mechanical stimulation to spinal cord in
decerebrate cats, 365-369.

el D DB FEICINZ DA HBAYRIIC K Y
£ 35| FREEECONT

C. C. HUANG, C. M. LAU and M. T. PENG
(FhIE, BIgE, R - BN AR

1. FFRE QTN Z DIV BRI X -
TR * 2 O EJMETWEZEE B & T FHPD
5.

2. ZOFEHEEED R B THBIE CL & Ce
D VUL T A OAFREEIIR D 2 mm )77 D ¥
BT 5. Z OEENT 4 ~3474: <.
F 7o OWHNENHE 1 ~ 4 BT Tdh - C, W)
OFEIX 1 ~4 /BTH5.

3. Pentobarbital “CJfEEL7-% 2 TE, §I&
RETIEREESEE LDEBERTERI» T,

4, HIHED), Fvw o 7 IORTR D ED)
D E RN OB OB 4 O LV~ B D
IR X » CEER T T LATER,

2. Finger temperature responses, to local
cooling in several groups of subjects in Ho-
kkaido, 370-380,

L EORBOWEREIC I T D R/AAEICHT
DFIRRERIS
S. ITOH, A. KUROSHIMA, T. HIROSHIGE and
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K. Dor ((REEER, 2R, LE 7, &
BE X, E, $—4H)

B BT SMA8EHLE T A4 X 1B con
TRIMSEICH T 2 FHRBERICEZRR L. %
ORER, AMEFHLIRE 2 ~5 E£EET2E TR
B AR T BRCEEMEVZ &, T4
OFIEVEREDORE, WA OKEMLSHE, L
ROBFHAEDFNELIZER L TH B, B0
By, AR, L4, SBloBRIL bR

BBV LMo T

IR TR B D3, IR EIRTO
R 25E U ChIEE LA L ORIt % B isd -
z. L LESHRTORIGIEEL, SFEERX
O EEEH TRIEPTIP - T2,

e ERA 187 flOBIERRE KA T 5
&, RiRERBUAE CORMNRTEY 655, LA
BRI DR IR 23 2.2°C TH Y, 74 253 DT
BIRZThZENn554%, 33C Thot. T
AN CHEB SR b5 &, JLHED
HTRRISH» L, T L HR ESGE
TORHRERL Tk,

3. Effect of grayanotoxin 1 on the electri-
cal properties of rat skeletal muscle fibers,
381-393.

5%/ b2 105y MBRFIGIHEOER
BB LETERICONT

I. SEYAMA (#IL—IE : Rk, [E, #=4
)

H A% X » C grayanotoxin 11X, #»=/LE
B Nat B@EEHEmL, BEEEREZRX
FTERELPER T, TOERE, v +E
B~ OFEMOERBEFZWES » 1T L ek
T, iz Nat FdkcwE s sWE2FAL
¢, fast musle : slow muscle DWEOE%R
BLESELk. Lil, Thd2BOfORIIT

BOEERRDIED 5Tz

7 v FERGTH LT, T OHERETIFIAT
B, EHFRESEE L. EREBEEMIE
SEBL, EHEMORALL L) EERETL,
RIBZEAS L, BRERER L. ZhBHEERRO
BEZ, BROBRECHA L. HEEMORD
VX, spike potential DFEA b BHE L H
BT 50T, BEHT 5IGIEOERE, —

WHIC LB OSBRI X 5 E 2505, i
SOOIV, ROESHERBPET LA VE
EHEOEENEDL LVWEXIRE Sk, K, CI-
DIEERIER ® Ringer 0 &, KFIELRE
>C Nat % tris TEHi L7225, BEZEONS
BYEREIEAR L, ROEMIEHOKRT 3R D 5
NEhofe. TTRRESN I =L ERGITS
THRRAEEPRLE R d 2 EPHEL»
7z,

ZOQR HEDOE R T OERBF ORI
DVWTHE, — oD EEEE LTROFERE L BN
5. LOBEZROHILEEM ORSBIERE, o
NOMIICDFEELTWSEDR, 7 = /L DBET
13, EEBMSBEEEMNEZMER D 2D, Nat ©
BRBHADS 2EIT - T, HmEOs %4
TN, 7o b TEHBEBREMEZMARS O
T, ERTRELLX S CZOERILBERFKIER
TIFE LI wd» D, FRERSBECESRvE
%% bhn, Veratrine OEF L OISR IO
BERIZOVWTE R L k. #IEESRORS &
25, S\ Na L BERBEERD 5HE, B
ML T 523, spike TRITHRRRIENL 6% R4
THHEE, 5o FTEROLLNT, 1= LOFEK
WHTL BB RERL—F L.

4. The behavior of frog muscle spindle
in hyper-and hypotonic solutions, 394-407,
=, BRERTCHETD N T BHEORERE
L. FUMIO (R a0 Rt « SEanbeR, M, 4EH)
B = VET RS B3Rk L i ok
PR AEME S > paraffin gap FECEMEFEL,
T DFFREC A & IR E M ERIB IR 2 1ER &
W OEL B 5K T L. (RSEIAMRIX Ringer
K#rp o NaCl 23 CCED, E7mE 5k % )i
Ringer KWk F 7213 287k # iz NaCl, Na,HPO,+
NaH,PO,, sucrose, urea, glycerol 35 X X propy-
lene glycol Z¥ANL CIE- Tz,
SENEFRUHER B W 5 BRENEEE R
@« RIRBIRA TR Uis, (RIRIAIR AT
iR e 5> REBREAOIRM S, TFEEER
DORISSEE I i # K L, iz dynamic com-
ponent DWEABEL S Lo, HATEHER
wrh Tl e B OB B I ORGHEERETL,
dynamic component % 0T34, ZhHO%E
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{LO—EEZ QRE MR ARBOEHES, 5
VISR T B« BERIAROMR EE X D
NER, LLAREMRRMRBE « ERAKIC X
DEMERRIBESEONLBEZ LN, i
SRR EESOIEIS % O transformer fi5 (B
HARE) ORI S X OTELHR D accommodation
KEELUTER LTV B EEX BTV, 1
RORUMERDME (%) WX - THAELELRX
N5 ENHE LK.

5. Relationship between venous flow and
colonic peristalisis, 408-416.

K EESO KRG IFIRMTRICH LETHE

T. SEMBA and Y. FUJII (8850, HEHA
FFREAR, R, BITAEBD

PRI TIC A3 DI ER ORE ZE R T D
HE T, EE5CEEL W, BoERE Ty ER
SRR R R XIETREZEN LT, B
IR N 28 &, 2 OFFERHC MR
B 5L 2K L, £OMK, HxOBT
BRHHT ERWE L. 46, HoEITILL
TEBIERIC U TR S IBIER 2+ 5
AT OWT, L OIS EHIRILIR & T 3
JETHEZERL, BeswTibheKige
il Ure, Bivd 4 2 &2, Mg s Bk &
g, Hlm Ure, KM OREBE ) R KM F IR
LR AR AR GEN R EE R 5 2 TR Y, Th
ik, 3WEXSTHLENTES., Tibb,
KNG DA FE DRIV — i s s i 2 D 1
M & TIGHEAEZY) &, YUMBARIC L& i
MR &L, SV TR 7L L= O HY
g &7t TaigHAy s XOEBMRRTR L
& - T, KIGHIROEE OZELE, Hio MK
HEF Y W T TEfEEEY) OZBbERTELA
O NEET) O3WTH5, PHRHEOYIDITAHD
N5 Mt E OB, IBRENETE MR Sh
HLELEHHDOTHD, HEEMICH LN D MK
ORI, BUHE ORI 35 & B I5EEN O M kL
EOMRE L THZHMEPRZSL ED{DDT
BB, ATICE X, IEENREBT KIGEHIR 0T % (2
ETHhmCE S TWH T LR LT

6. The heterogenous structure of the

specialized tissue in the heart as a factor

in atrioventricular conduction delay, 417-
434,

BEEMEERETEO—FT & LTORKOHE
WO —M

T. KANNO (BFFE X « ok, BKEE, BKER4ELM)

BEEEOREZHAR LD TR Iy
F LR DB FRER R T 0w TERZ (T
AN Aol

BN & - TECPR L 7ol PR B i D ik
T, b R0, JRIE, fSRE, RS
DFHMEE (LF—LE), ¥ (DE—LE) &0
ZHTLEWX 5 TE->TL BHBE» 572 ULk
Ui BALEEAL Ui o 72, BB B D
HE O FEHEEMN & /M Ui M
1/{&‘13'0 o7z,

=L EFEEN (BEWRBO—H) oL
B a0 A HRLEk USRI LM (LB
il iRR) BT X - TIRb LD MR T LY
UWSECIRIEB AL D b DASHET D (Kan-
no, 1963) 2%, T DX 5 s HEERIED
2B T OBEFRASNEIOT N Khrxd
DR D, PRI & v S LR
LEEREODDOEE - TLE -T2 I,
I S e SRRt L Y I S R E o
NDIBHEB{RIER IR A DB, 2O
A EAY LT VROREGAL & I 506D 2 B
Tnb,

PAbo X5 Il A 2 SRR X - TR
T5Z LN, BrEREI oMM oL
Rtk & T AR T B TR,

7 < BERERGRMR S 2 AR D0, &
DFR O BEEEWM BT 2 AT D oM e T
U, SEimE & Ah MRS & & A X BT
X%k, MlaRERT S TR BEThv
O T REHERT ORI 551 B4 2 BHIE 1@ BiEs © X
Fo. TOX 3RS LORREOERCOVWTH
U7-.

1. Effect of tetrodotoxin and manganese
ion on the aconitineinduced arrhythmias of
the isolated rabbit atrium and ventricle, 435-
443,

A4 Y EFHOBES LT OEFO7I=F ¥
TERICHTDITF ORI VLT R Vv H
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v-A4F o A

T. F. HUANG (# ZER: EL&AEX, B, 4
)

BA 7Y EHHOLER X OCLEHELRDT = =
FVILKBTHE, E» R EBRHNER OS2 T
FRNEBERZFERAL R L. 72=5v%
107¢g/ml ORECHERKICMZS ELERIVT
DEGERLCESBCAEL, ErRHENE
SEVTEEISHEL, IR 4 »— PR
THRLTHHEET 52 587, ki Na 1 4+
v&#=2 Y (choline) CEXMz /L { e~ K
WTHERT S E, 7a=F VX 5RHBMED
BIRTHRT 2B EEORRBICEE S 52 &1k
v, RENa A FvoAv 75y 7 (influx)
T AT Fe P32 vg, 5x107g/ml o
IRECEL L1 7~ FRIECERT 2 L OER20
SAET, FIoDLERIOGETT 2 =F VRERS
%L, Lad, WMRonEBANESEEE
BB, chicRL Ca1AvD4v 7597 A
235 MgCl (2mM) 28L& r— FIK
BWTRRGMER LT EETSZ Lixkwy. Mk
DIFERPBLTT 2 =F VI X 5RHAI, Ehix

BRIEEE Na 1 F v 0#» ifla N~ ot

REBPFELTETDHDEEZBNS,

8, Potentiation of gustatory response to .
monosodium glutamate in rat cho_rda tym- -

pani fibers by addition of 5’-ribonucleotides,
444-464,

TRV —KITxHTE5 v PR
HESZED §-Y KR XU VA RA FlC LD

M. SATO, S. YAMASHITA and H. OGAWA
(ERREEE, T %, /NI ¥ : geAk, B, 4
)

WAL (RIE, FEWE, ERE, EHE -~
R) %I VEEY — £ (MSG),5-GMP, 5'-IMP,
5-AMP, 5-UMP X8 MSG ¢ 1/10 % _L-5¢
YRR vA &4 FCEBE LUK X DRl X
2T, v MERMRBECR T B VUL RN
BRAHRLTHDE, BEHECERFEOE WEMET
MSG & 5-GMP, 5-IMP, 5-AMP & R D4
FERPERCSH b b 55, BEECRSEINME
<, RIEICRZMEOE W CIRETS i3 2 5
hixwv., Eie, BIEDH 7 =) — OHES HERE,

FohVyv, MSG LUKRRZVFZA FLOR
BRTHET 5L, BHE I VBOEHD 1 vL
AWERHALNSE, ZhbDz &35 5-GMP,
5-IMP, 5-AMP i HKZASF& glutamate
LOBERBET BERER 22BN 5.
% L OHEITOWT, MSG & ¥-GMP, 5-
IMP, 5-AMP r OEAEICX > TRZ B4 V-3
IWABERENE, Yo A Y VIRXoTEI B V-3
WAL ORI OMBEGREEZFE TS, BEOE
RS D, FERFCHT 3 HMIC IFRIT B VWEE
BHB., ZDT Lk MSG iz 5-GMP, 5-IMP,
Y-AMP % fin 2 <B4, ZOSHOWKDO%KDOE
BIEEAEFMUTHY, iz bIIpEE, Vv
BYVOREDBELCLTWBZ L ETT. Ll
MSG & 5-UMP & OIR-AHKIZERE & DML R
Y, RIELHEESDY, ROBIHET L LE
b3, 2 bhleF—xicEne, MSG v
RRIVFZ A FEDRERICE - T = BIEM
RIGHRE, MEARECL > THZBA VLR
HaZBe LFBRRELThHObLE,

9. On the movements of the intestinal

_ villi of the dog, 465-471.

- A DI EEENC DT

“R. NANBA, S. HIRAMATSU and K. MORIMO-
TO (MR ET, FRMWT, Bomt [k, %
LA AT, ARED)

INIEREEEN BT 5 %20 Hambleton (1914)
2V THE LT, King et al. (1922) 2 Kokas &
Luddny (1930) 50k - T IRT WS, Fiz
NoOMREFZT TN D WIRBEMES Db \vT
BEEBOFMEBRE B> TV 528, EH)
RS S Twinv., E B0 MR YA
DV TREWAE OERERB—F L Thin,

X T TEEEINBEN LR LI IRT 5
HEEERL, MEESEHTLERSZ0WE
BROMRE AT O W TR ST - 7.

EBREIT T 22 dbY, FO/MNMEDO—IC
B 5em OB EMML CTHBANEEEN LE
Db, ZOWGEBIREREMSETCEETS. &
TR SE R B ST EERR v v R B2 IR D T
7o, ZOBBERY y ANRCRRZEEREES
KBESELZ LOTELBBNETENDY,
DIETE % 1 R DMEDRMITAbE T L L
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EEWEAHERTHENTES., EHILT QHEEIED 5 X D LT B, Elfllx OfFERL
DT DB X % force-displacement-transducer DD EVEE - 7o L EBEMRIEFH LCHD,
Wi{Zx, carrier amplifier AL Cicsk L7z 1 5[ #910~28al N iRER) &2 LT\ 5.
733, BB 1E38°C i oz Tyrode W4 2. SEEFO activity W3/NS EEDD o & D
Briz Tt L@ & VIENEOEREZH B, TEhc s BETT 5.
72, 3. FRFEMRRIC X 0 B O activity 13
kD HETIT R o KR OB REENT B & PR BT B %, PR RIS I R IR Pt Ak v
DEDXSILB. HEEE B activity ZHIHIT 5.

1 EREHORUEAHAITSH D, IEEEE
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E£BSFHBEOD Minimum Requirement (M. R) [CE3 2 FERKE

L&

EE¥HFC 5T 5 {ZEHEEFO M. RicownT
i, TTREAHELNTCWRTFNED, £
AHBERREPE LT o, BH46ES 5 Th
- 2. & O F 4 BeEEESE  RERESHD
TREHFODH D) BREATRWTT h B E
Fohh, ERRERELHCOWT, Z0OHEER R
BEAEEERSREBR LEVELTH - 223,
ERLEP o Tcied, ERFELAERIC O VWTEL
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