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Photoreceptor potential and rhodopsin cycle in invertebrate retina
Yasuo TSUKAHARA (Depariment of Physiology, School of Medicine, Tohoku University, Sendai)
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Studies on non-shivering thermogenesis 1 Masashi KURAHASHI (Department
of Physiology, Tokyo College of Pharmacy)

1. By using the skeletal muscles of thyroidectomized, thyroid hormones-administered,
noradrenaline-administered, cold acclimation, immature and mature rats, the stimulated
oxygen consumption of muscles by high potassium Ringer or theophylline addition, and
the calcium ions dependency of these stimulated oxygen consumption were studied.

2. Thyroidectomy and maturation markedly decreased the stimulated oxygen consumption
by high potassium Ringer or theophylline addition, on the other hand administration of
thyroxine and cold acclimation increased these stimulated oxygen consumption. Thyroidec-
tomy and cold acclimation changed the calcium ions dependency of these stimulated oxygen
consumption. Noradrenaline had no effect on these stimulated oxygen consumption.

3. From all of these results the physiological significance of the stimulated oxygen
consumption by high potassium Ringer or theophylline addition was studied in relation with
non-shivering thermogenesis. [J. Physiol. Soc. Japan (1973) 35, 65-76)
key words : skeletal muscle, high potassium Ringer, theophylline, calcium, non-shivering

thermogenesis.
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Fig. 1. The stimulated oxygen consumption
by high potassium ions in skeletal muscles of
thyroidectomized and normal rats. (A) diaphragm,
(B) soleus muscle. Each value shows the average
value=+S. E. of five rats, x P<0.05 vs. thyroidec-
tomized,
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Fig. 2. The stimulated oxgen consumption by
theophylline addition in skeletal muscles of thy-
roidectomized and normal rats. (A) diaphragm,
(B) soleus muscle. Each value shows the average
value+S. E. of five rats. x P<{0.05 vs. thyroidec-
tomized.
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Fig. 3A
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Fig. 3. The stimulated oxygen consumption

by high potassium ions in skeletal muscles of
thyroidectomized rats after treatment with thy-
roxine. (A) diaphragm. (B} soleus muscle. O—O :
thyroidectomized, @—@ : 1 day after treatment,
A—A : 5 days after treatment, A—A : 10 days
after treatment, &—< : normal. Each value shows
the average values of six rats.

Fig. 3B
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Fig. 4. The stimulated oxygen consumption
by theophylline addition in skeletal muscles of
thyroidectomized rats after treatment with thy-
roxine. (A) diaphragm, (B) soleus muscle. O—O :
thyroidectomized, @—@ : 1 day after treatment,
A—A : 5 days after treatment, A—A : 10 days
after treatment, G—< : normal. Each value shows
the average values of six rats.
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Fig. 5. The stimulated oxygen consumption by
high potassium ions in skeletal muscles of norad-
renaline-administrated rats. N : normal, T_ : thy-
roidectomized, SAL : saline, NOR : noradrenaline.
Each value shows the average value+S. E. of five
rats.
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Fig. 6. The stimulated oxygen consumption by

theophylline addition in skeletal muscles of nor-
adrenaline-administrated rats. N : normal, T_ :
thyroidectomized, SAL : saline, NOR : noradrena-
line. Each value shows the average value#S. E.
of five rats.
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Fig. 7. The stimulated oxygen consumption by
high potassium ions in skeletal muscles of warm
and cold acclimated rats. (A, B) diaphragm, (C)
soleus muscle. Each value shows the average
valus+S. E. of five rats. x P<0.05vs. warm
acclimated.
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Fig. 7C
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Fig*8. The stimulated oxygen consumption by

theophylline addition in skeletal muscles of warm
and cold acclimated rats. (A, B) diaphragm, (C)
soleus muscle. Each value shows the average
value+S. E. of five rats, x P<0.05vs. warm
acclimated,
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Fig. 9A
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Fig. 9. The stimulated oxygen consumption by
highTpotassium ions in skeletal muscles of young
and old rats. (A) diaphragm, (B) soleus muscle.
Each value shows the average value+S. E. of

five rats. x P<0.05vs. old.
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Fig. 10. The stimulated oxygen consumption
by theophylline addition in skeletal muscles of
young and old rats. (A) diaphragm, (B) soleus
muscle. Each value shows the average value+S.
E. of five rats. x P<0.05 vs. old.
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Fig. 11.  The calcium ions dependency of stimu-
lated oxygen consumption by high potassium ions
(A) or theophylline addition (B) in diaphragms of
thyroidectomized and normal rats. Each value
shows the average value+S. E. of five rats.

Fig. 11B
Theophylline 10mM
ERRA
2 Normal
o
&
S 40F
£
£
10
= 35+
c
9o
B .
E Thyroidectomized
o 30
g a
[=4
5 |t
< 25|
o
] 1 1 1
Resting 0 1 2 3

Calcium concentration(mM)

TBBRARIGE &R LN, BAESEZ 25mM
Ca** THRAEZRL, 7 v MERREBIZ X b
FHFo Ca* (KEFHEOBV-BFHD b,



74 T v F ERBOBRINER

Fig. 12A

K" 20mM

45}

Cold acclimated

40 F

Warm

Oxygen consumption(pl/15min/100mgwet wt.)
w
(8]

acclimated
¢
30+ E
251
Resting 0 1 2 3

Calcium concentration(mM )

Fig. 12.  The calcium ions dependency of stimu-
lated oxygen consumption by high potassium ions
(A) or theophylline addition (B) in diaphragm of
warm and cold acclimated rats. Each value shows
the average value S. E. of five rats.
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Rapid cooling contracture of cardiac muscle

Toshio SAKAI and Satoshi KURIHARA*

Department of Physiology, The Jikei University School of Medicine, Tokyo

Muscular contraction of cardiac muscle
occurs by extracellular Ca ions flowing into
a cell when Ca spike is evoked. Manganese
ions are known to be a suppressing agent of
Ca spikeD?. The cardiac muscle contractility,
therefore, will disappear when Ca spike is
blocked by Mn**. On the contrary, release
of Ca ions being stored in sarcoplasmic
reticulum (SR) is said to be necessary for
contraction in skeletal muscle. It has already
been established that the rapid cooling
contracture (RCC) is produced by the release
of Ca ions from lateral sacs®.

Little has been clarified on the role of SR
as well as T-tubules in the contraction of
cardiac muscle. The RCC technique has thus
been employed in the present study which
aimed to determine the function of SR of
cardiac muscle, using Japanese toad, Bufo
bufo [aponicus.

Existence of a parallelism between aug-
mentation of tension output and the action
potential prolongation in colded cardiac mu-
scle of mice has been reported previously®.
But no report has been made yet on the
low temperature effect to tension of cardiac
muscle without accompaniment of action
potential. In this experiment, the RCC of
the auricular and ventricular muscle pre-
parations was examined, the ‘action potential
of which had been blocked by tetrodotoxin
and Mn**.

The experiments were performed on the
auricular and ventricular muscle isolated
from a Japanese toad. The strip of about
2mmx 10 mm, which was immersed in a
glass chamber containing Ringer’s solution,
was fixed at one end to the bottom of the
chamber and the other end to a U-type

WESECR, FR O IREESERAYE
B E
{Received for publication November 21, 1972)

strain gauge of the Shinko Communication
Industrial Co., Ltd. Ringer’s solution of the
following composition was used : 114 mM
NaCl], 2.5 mM KCl, 1.8 mM CaCl,, and 2 mM
Tris chloride (pH, 7.2). In order to reduce the
sodium in Ringer’s solution, sodium chloride
has been partly replaced with isotonic Tris
chloride. These test solutions are expressed
the 28.5 mM, 465 mM and 68.4mM Tris-
Cl Ringer’s solution, respectively.

Rapid cooling was done by changing the
glass chamber containig a solution of room
temperature (25°C) for another chamber
containing a solution at 0°C%.

1. RCC in auricular muscle

The figure (A) illustrates the effects of
rapid cooling on mechanical activity of rhy-
thmic contraction of the auricular muscle.
The effects could be divided into an imme-
diate effect (phasic contraction) and a delayed
effect (tonic contraction) after rapid cooling.
In the present paper, it was dealed with
delayed effect as the RCC. As shown in the
figure, the RCC was found to occur easily
in the sodium reduced Ringer’s solution.
That is, this RCC was obviously enhanced
in a specially provided Ringer’s solution in
which a part of Na being replaced with Tris.
Also, it could be observed in the presence
of 10 mM Mn** (Fig. B). The RCC was com-
pletely not influenced by addition of TTX
to the test solutions.

Regarding the correlationship between
peak tension of the RCC and [Ca**],/[Na*),?
ratio, the antagonism between calcium and
sodium ions in potassium contracture, as
presented by Niedergerke & Liittgau®, was
observed. However, even in this enhanced
RCC, the rate of rise of tension was found
to be smaller than the case in skeletal
muscle and longer cooling time was necess-
ary until the maximum peak tension of
RCC was obtained. Then, in the presence



78

<—— Normal Ringer ——————» «—285mM Tris-Cl—

(A)

—+e———456mM Tris-Cl ——————» «—684mM Tris-Cl—»

(B)
Normal  Ringer Sol,
—_
Cooling Cooling Cooling
28.5mM Tris-CL 465mM Tris-ClL  68.4mM Tris-ClL

_J/Lﬂ /t

X 777777 10 ma_Mn Yt 2777

The RCC of the auricular rnsucle preparation
produced by rapid cooling in Ringer’s solution in
which 28.5 mM, 46.5 mM and 68.4 mM of sodium
had been replaced with Tris of equivalent amount,
respectively. (A) shows the RCC without addition
of Mn**. (B) shows the RCC after abolition of
heartbeat by addition of 10 mM Mn**, In the
latter the phasic and tonic contractions produced
by rapid cooling are inhibited. The tonic contrac-
tion, however, was enhanced in the sodium defici-
ent solution in which sodium was replaced with
Tris isotonically.

of 1 mM caffeine, the peak tension of RCC
was observed to be considerably greater as

key word : rapid cooling contracture (RCC).

well as the rate of rise of tension. When
caffeine was present, the auricular muscle
soaked in 80 mM-K solution containig 30mM
Mn** showed similar RCC pattern to that
of skeletal muscle.

2. RCC in ventricular muscle

The ventricular muscle, when rapidly
cooled in Ringer’s solution without TTX and
Mn**, showed a transient phasic contraction
in its early stage, which might be due to
occurrence of an action potential. When TTX
and Mn** were added, the transient phasic
contraction disappeared, although a slight
tonic contraction was observed. This tonic
contraction, however, was enhanced in the
Tris Ringer’s solution, depending on a de-
crease in Na concentration. Distinctive RCC
in the presence of low concentration of
caffeine was observed as in the case of the
auricular muscle.

According to these results, it is considered
that, even though the Ca spike is abolished,
the contraction of cardiac muscle could be
produced by another mechanism, probably
due to increase of myoplasmic Ca** released
from ceil membrane itself, sarcoplasmic
reticulum or mitochondria.
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THRINIKRE o T, Ei TRk 0.1%procaine
BRSO 120mM KCl s b © b [l e 58
Lz,

2. TTX BEAEEARL, sk Ca 2k +5 L
FRRIEINEIANE T o 7. F iz 120mM KCl iz
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B oW WRATETASH (d)

W &

fliz X 0 [AE 3% L [FKFIC prolactin D4y % [E]
Bl L BRT, HERORPRS OEH)H
prolactin OFMB{RE L TWAARERDH X 5
5, LU prolactin OAREHERE & M HRS D
EENC VI BB S D o 72,

£

%o RRERREREER RS MRS & — L
Y WEERLREAEESEE M i, BIRER

OB UHEETEGC R DI — R R R o vw T KRS

RO

1. /\EEEEA X # (Auerbach’s plexus s &
U Meissner’s plexus) O

RULIER (fREEEX, #—2EH)

Langely X BAMRCR A2 5L, ZARMER &
BIRREARER Z XA U2, IHLERENIT & 5
Auverbach,s plexus & Meissner’s plexus % enteric
system & RECK, HEEMFEHROE 3 Hikic Ahb
RELZEIRELR., THE Zo0RRL plexus
FHEZHR L ELOHELEO&RICbI D SHHL
TWBH, ZZie Uiy, Fizho plexus
DAHILAE DB, i, BT EO X5 E L
TWHPRHDERE . LT #1475 FND
MR O 25T,

A. Auerbach’s plexus DWW T. Z OM#RE
ZHEET 0.3~0.5m/sec OMETHEET S, W
V3 /NG ORET T AR B A3, BT D
Ebb, Wik 44, 5, 6 AOEDHAEE
D, PRENC R E OMRAE A £ L T w
5. Cel%t, 20c/sec DA DEE SR, Bk
RBU X - TR 351 B T3 HOsRUTE {2
Wit b, & Ok ORI FIE &
27, ACh i HRIE O 27 . Nicotine 4,
WEOIMEZ LT, REHOEA DAL 71
K/ & TIH %A, Auerbach’s plexus DOFHEHENIT
Jevi 3~10p EEEORINEMEER B TR ER
Higw 5 2 726, Ml Tl d 2 B l#HEEDR o
THENEAE, TP O 2 h oI R Sh 5. TEIET
X b Auerbach’s plexus iz granulated vesicles
FEOMIESR S, T BT A MRRRORIC
clear vesicles 7217 &2 % D &, clear vesicles &

granulated vesicles IR+ 5d DB LND.
Averbach’s plexus €% iFEBILFCIHENSR D
t, FRCHEE oMo Z varicose &{EDF
BIY E T w5, ikl % adrenergic
innerration 2% % {5,

B. Meissner’s plexus 122\ T, Z Dplexus
BRI 0.1~0.6 m/sec DEETHEIET 5, Wik
(BT EHENR - D plexus AT L, HREHET
ORI % varicose B{EDELEDEL, T
CAEFEMIAAS R SN D (IR R ASE
BRI R R BIR O X D).

2, BEEESFCETBMHEML HicZzoft
PLEYHEICONT

MARZE Rk, B, JCH4E)

s oMt MR 7 e EVERITTY 1 —
LR EMEZS &, —@MEE 5D, Th
e FORETLHREDLNDY, EALEY IO
SEIBAIIIR BRI LT v B, HINENTE IR T A
% &, BB —Em TR L, Thc k- T
Fehm B E Y, ZhBHOMER B
Lz riind. COLRP VDR SMEIERLT
H5. TOBMIET IR PP VIRE - THER
BEI25h5T L EN L, BEFHmimiTT
54 LT S SRR I X 2 A HEMTHA
5 LW T EMKEITIHR LR, T ONiEE
DILEEWE P LS S EPME L LTS
DB Bho2d 5. K L OWMEE ATP Th
AHEVHBEMBEINTVEDT, LOHER
L TH B &, ATP FHRLIMERIREZ LD
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25, ZORNINTH HHEOEBEMEENAIC X - T
Try 7 IN5T L5, ATP BMbREEWE T
H5LVIMEEL TTRBELEERE - TS
XSRS, bhbhid > SIS g5
IS HWME (R WE LESTTW5B) i
L. ZhoBRITEAMRENAIIC X > Td 7
Ry 7 INKEVOT, ZheiliFHm&obsmg
WHEBEESTCHRELS LT 5HLETRVD
255,

3. JE7 FL v riifiiBnEnE L LT
@ ATP OEEH

BELER (EREK, E, 3E)

Biilbring SikELE > FOBick W, Bian-
chi BIXZFDRFEIBICE VT, T Fr+ Y v
HIRR O FEERD, LOEEWE L L 5-Hy-
droxytryptamine (5-HT) ZFRL T35, HEE
bikeLEy F OBt W, 5-HT o
FIER R 27228, HBROSEOEEIMEVEEIC
VEIMEMER 9530 EE LV ¢, Tyrode # @ KCI
#10fEE LicE K Tyrode k¢ 5-HT otk
REdicl 2 AH - CTREEAPRBIN. ¥
72, BHBLREIRTT7 v = /LS o R IE I
5-HT #ilad %@ terminal $FD 5 LT TE
&\, L7 - C, Biilbring & Gershon o 5-
HTP-B? Z v Ricd 5T, 5-HT 252
MEEEZBZ EIWEDL Z ARIEBS .

L AT, WiEeDE K Tyrode #ikH¢, Burns-
tock DGR Liehsvy, REBRHMZITR S i
BV 2R U, constant OIEIBIESE L5,
Z OFRIRIHSEE I A Sh, Ca* OFEIK
FL, IRV - TlETS. L
L, guanethidine, ¢ 3 X' 8 7 Fuv >V VIR
S THS., LiedSoTE7 Frry vk
HMROFET LT LBEZONS. LT A,
z OISR LT Fra Y v (NA) FHingic
WEBFIL60% Lin B, T ORI R OBFIC
DNWTHRKRDZODPERELONE, FD—>
13 NA PHHIHREENE & £ O receptor Tk
WCERE S A, VIR ok L, NA 28
presynaptic i 1E Fj U C{E W HE OB % Wb =
BEPETH 5.

Burnstock #3E /L% v + OB CHISIMREEY

b 8% 83

B<hs L+ ATP 1335 0% K Tyrode i
HCREIIBRC X LSRR 2 RS, NA 0k -
THEESRDT LRV, ZoEER NA 2340
HltR Xt U presynaptic w/EF3 % 0Chidh
1T, ATP B OIEEMB TH D 2 Vw2 L %7
LTWw5,

4 BETRHOMNEICET 388
By EE

HNE# = (K, B, 430)

WS R OMEIE D i non-adrenergic
RLDDHET B LB TH BT TIRA
L EEHRSR I 31T 28 o b 22 e mE
TH% GABA < glycine Bz hicl 5 LTwic
WZEBFRA L LR ELEbNS. 0k
5 InEREDH T, Burnstock i & »C ATP A
5D non-adrenergic HIGEHLAZEWE ThH
S REME D3 < FTH S iz,

DN DILBIMTS IR OIS SRR 3
WY T ANMADER L LHEEWE & OIic
MEOBBRPRYT S L eFRLCE R T
b7 eFa Y DL S REEREEDEE S
My F7RICEL, GABA % glycine 0 X 57
WHIEEEDE I F 245,

HEMRERICRWTIET v F /L2 ) VR EERY
BeTb5Y+7ARSHBCBEYS, 7FLr) v
RINT FUvF ) VEEEWELT Y+ 7R
ER/NMET X - TREST SR TWE DT, Hy
FTRADRINIKS THB.

Non-adrenergic 7ZHIHIT + 7 2S5\ dnie B o
FTRAPMEAEREE T BPCOWTITF - bk
NOBETHEMBIFROERIIRD X 5 wikh X
nsn,

1. IBEERE OMEIERE D 5 b non-adrener-
gic b D F RS+ T RACBTHT EEM 2 %
%. WBEEEICYE Ach, adrenlin & —3p7 RS
BT52B0YF 7ADMNE, BELYF TR
[B2EF T2 OPBREIh, ThITEERHRTS
DOF B xST 5,

2F Bosle, #h#Eicl000~2000A o4k
FTANAERD e DBFEET S, ZOHDD
non-adrenergic 7t {4 - DRI BETE X
v,
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EIRELEBRRHRESR

EL%

W RRAMTEET A29H () ~30R (H)

H
& % ERTWHERE SO
W% RERVERAFH-AREEE BLER

AEBRPOEER ALY, FiEERE TR TIIR - 70, EkERINIE,
W X D Sl T EE O LT > 7.

1. B2 SERIMoLRE

M=, 50 ok OlRdbk, B, pTsEm)
%ﬂﬁmﬁ?%&%@ZQWN%%%%i®%
%fﬁb,ﬁﬁﬁwﬁﬁﬁ,ﬁﬁﬁkl§éﬁﬁ
woWChaE Uie. BHARHORICR 5 h % 3%
" 13, Weber OFREMUT, AEHETD-LD
X, nEFSCRICOE, B, KRG &
Thok b RE . JiEEkE, BB, TR
BWTEHTHSL. TR, Bt ET
DFCE - 7= 2 SN L, RO
Lok E v, REETFETE, WIhbEiho
Frickx &, ChEBEZ T 5 HHETE, HE
V. 2 HEBIB O LG SV E RO KRS T D B
nY, FOIL—HCRSNBITHELR Y. TD
A RE MR O FEAEICHY L, T COH
BRI 30T & IO EHIEN S VT LT
S REZETHB.

2. ANMEBRRSORBGARE &g & DER
Rk, W B CRdbk, B, BTk
KR %, EEEE (HEAAED

FIMEIT X 5 C7 ¥ VARERINE, BRI
HENEETEMC X - T, B L. R
TRESVE, FTHERRG, EREE hiCowlo T AD
Ty R HIDLATEI NV « F 2 VEENY
v A DBEELEFRSE L.
EROBEL —EICEE L, 7 VAR
mEREALTVW &, BRINLHEX O
h 4 kS B M —EREE L ORI T, R
—EER LS. RHENOAEZEIDILITL -
Tz OEE, THTS. ROIFAESENTHEA
BEVE 100~110°THh - 72

Fio, MRS X 5B E, HEMB XS
H i+ % Jendrassik FHEO%EE S5 &,
ZOFHIC X » T H WiRMCHROZILDH S
N WA T L MRS X B HE R ORI 5
TR U7, - o84, Jendrassik FHOT

By RNt belilind.

3. BEESEERFICHIT BN la OIFIER
DRERBIZDOT
TFEk, B TE GARR, BE, SRR

4, F v F 3 OREHSERY Y BRI EFOR
ERRENS

R —, PRBRIEEE (RRESEEOR, SR

F V¥ 2 OHMRRIK TR B AN BLE
SV LI ST B o DK A LIS,
TSV HE L 3 AR B D & v MR E X
Twb, Tk, HEFEET TRk LTSI
JETEABRHY T SV E, N8 I UBOZDD
Btk s AL T, TEAMEY 9 ~103 U
O/NEERR (8 3 RABE) BHD. Tk
D B — R OSEBUTRAMR AR DR LRI (%
R Uicts, FIgdEkoa gl v iz (GA5R
i) O 3RS BEAICT AR R ERI T HE
TdhoTo. LEEIS0L DA TV vV ASFEEREE
HERRECRA L, FEFXDE500~10002 O
EIBEC MR X D RERRERICZIER L
Fo. S X OBV AR B o Al o
PR B THE D HI T, 0.1 3 VBB DI LA,
B REEE R OMETH 72, 10Hz D4R
SHRG272%, 1Hz ORBRIBCTIVifiz 5
L, BERAKO® 155 B ORBCCHETE S D IS
WA 1Hz ORI CHTE SN SR O BUGIH 2
LR LT Tihbb, 83 SRR
b Uiehs, 1, 82 Ko ERomEE AL
B4 SN o Tz, 2 FEH LB TIRE LD
L, ¥3~63E7T1Hs 5 OFHERNGHM
3 ¥ ote. FRAS 1~ 2T 5 2 vz
<, &My 1 He, 3RIHE 10Hz 1 L7cke
3 BRI T, R, SRR
22 Ch IR BT ER D SHiviahs, Gl
BORENT R LT 0.3~ 1 Hz 2 Fl WA EE TH
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o7z, BLEofERE, V¥ 2 B—ERFIDOAR
RO IERS LR T, A ORIBAEIR L
WO R S O FE (L2, L OB ORIIT X
LBBERICOE 3G BMOELE LTRREh
THDLHEEIND., Tibb, HIRSTELD
IR OV iz £ Db DL WS X D
v, AXRFIEE TRy Elork TR BB
5E15d0rEZONS, Ei, thoERERE
HPREZB L, ZOHFOF IR
HBHRHEEERD DD LEEINSD.

5. MV o5#RIc20T

BIERTT GARTX, E, 43

IR TIXEE Shvinvd, ST ET 55
HREEDOM/MEE) (microvibration, MV) D34
B & X OEBMENERELERT MO E
UG, SEOHEE« DAL TCR T
MV oEC & b CCAHEMBER E TD AR kL
HE»D MV OXEBIEESMRFT Sh7d 0T
5. s, MV ORI & BREERC R
BEHIEE R RkD D b, FLErhEnE
B 5 1 & % LEERIEH (TEAC-, C-110) 7 5 0%
A~RY Y5 AT F 7 4%~ (TEAC, F-100) % {#
Alr.

1. EEEZEIRIEK 3 T 5 BERAORHER
MV OFESTREESLORPEBROF1L 5 2
BEIERILERO R & T HedkEc X 6
LTHE L. 7k, LHCHET2 MV ofF
BRI ERER OB S L, E
AR LT, .

2. EfiRER MV ogCHEER % Kk ® %
L, LB 5R2rBERSERLE. &5
% O EEBERC BT 5 FENEE, Tibb
ARy MVEERRD D L, BENIESRS ORE
WEIIY 8 ~12Hz TH 7o

3. BHER MV okfAz2kiTse, B8
IR RS OIRIEVE ZRIFHEER MV AR
HMV X034 KRTHDHT LS otz. MV @
BOMHEBRC R T 5 EEEE £ DAY FVEE
B 5 ER B OMEBE O X D E B RIEH
MV BERBEREE L D 3 RTH - 72

4. FRIEHEER, SEEELY MV gouvTEl
AT X5 MV OMEZFNS L, EEIRE
B OIRIEVIRHERR MV 553818 MV X b 4 kT

b & 85

bt M5, BOAARERC I 5 REAMIIHEIE
MV »RHEER MV XD b5k, TOARXZ7 ML
BE BT 5 EBIRBIRS O BRI aTE »E
HIDHBLL{W5~THz TH oz

5. DEBINOEEERE LCOMHEE MV &/
¥EEk MV ORI LMD D 5 Is
FIRF 2R L. BHE MV AR ET
ARHER MV LoMEMEENEZE% L, &
JlRFEER & OAEBAK O BIHIES X D 5aH> o 7o,

6. KPHME—EETREHRLZDICH

BIR &, A%, WE &, REER, £
BHE (BEEX, H4mm)

ERTHIB &% XYZ & CEbT T LR
TR, &E, ABRXEFV Y 22— BT
2/ LIES) FFALCLAMBOBEIEZ XYZ
ETRLTHRAZ Lie. £FR~DIEHE LTERE
EORRESRIPEESE 2 L - . wIARFIK
25% 35mm TRBPRWMHNEZBEHTLLE £ D
Bl L-BEZRYEESD0THS. Bk
VY, 150Hz T —6 dB, % BRI 2
IYBTCIREREEC X - TE{LLR W,

1. XY okl : gz~ —7 35— TOk
biF, rhFhcEHEv v R2RVWT X FHé
Y FROBBeoBTs. thfhoMiEr vy R
DESR, BRELLOEBBERZRTSX 5L
ZEHETS. 20X5LTXY FHDEDE)
ER oD NTXY THE L THRIT S C &5
T&E. _

2. Z ol REEERSIBERLLTD
B & BT E R /L O ITiEFE S v &
WHRHERFIRA L, TEe FPAEHODOEZ
DSDIRTHTVWBEOR, Z k=20 kL v
RTLEBXTR/ADRMIT/NERZER & LT
Bt s., COBYYROREIE Y s TR
TET%. Z@toBEE—=>0w/Lic & ) Xi
LoBETEHRIN, LOFRRELNCERE T
b5, ZOoDEADHTIDERY L VETIRELEE
ET5E8ERTVEZE EoB X 2 EECRE
FTHLENTED, ZOERETLMERCEE
U7cHEERTE & I35 —F L.

3. ZoEH v P OWIEHEEREC IV TRk
EHOLORED BE 2D L LIRBRIE N LT
b, ZoDA—T 35 -FS5 LTI VAR
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R ERL, »oWikE VY X T/ DK
WENTNEFNCEHRTIEBELZ > -7, A
L RO KA ORIz X b, IRERDSENT I
ZoDNDOHNIENTE., ZDOXHLLT,
e EE BB 5 £ 30EO R E IEFH E TR W
EE D - T T BIREFHORERE L
DL BT EBTER,

1. REH b O IC REFEEETMATEEICELD
ADH bioassay D#&5t

ANTEEA, HILE=, 2
B )

Wy AEPHURR &L E Y (ADH) @ bioassay
BT S fedichy, —EOKER & =& 7 —/UHK
Fric X WkFIURIKREIZ LT v PERMALT,
SR ADH iz X 5 IRE DML, EIdREBERE
DRHnAES B B libhvtnd, Zhb
DIEDBHTDOVTIRE L OERBH D —EL
Isv, AHEERVIIR R & REEE A R T 5
Hic kD, EHEDRF A X — TVl JiLD %
$ERit Uik, IRE, REEEIC ADH & #H[F
FIERE ORISR T @ 2w THET L
7.

Sk F o Vel2% T2 — L EERED 8 %D
B CHETRE L, KORAR &M EITRS.
SLSERHIR & 0 RIEME RIEK A EIRE AR VTR TA
W5 (k7oA.

B BB LT h = = — VARFAL TX Dkl
COFREG L Y REEESR, Fry T hvy
&~ LSBT X RE R TNE WESHNCERE
MR Uie, IRV RASEBINR & D 5L &% L .
%7z ADH (3ic arginine-vasopressin) VI 4} S8
Mk b 0.lml OABWAEAKCERL TR L L
7z,

$E3 L5 ADH 51 X BHRIRIS Dx
7l FVE CHO ORWATH B DT, RE, REE
FEVE B 7 AR Z L O BAGR S T A S 5 R IR I
V358 & DR TF-CHEO BT U b B HEE
BRERELNT EBPELNTIL > Te, RISDH S
& ADH g OMRIE, RIS ORHEINR, GG
1LE, NGO EC>WCEHElT 5 &, /]
NOEE HIEMEIE S kD semi-log dose
response curve %733, ADH HEVMEWIE
CIEREELOFH, AESEVWHECIIREY

i ORdeR, B,

OB BE D ECBELRL, ThbTo0)k
HEOBHIHBCKET L EBHL > TR -
fo. MUERT, BWIREEAIES, FIRAIC X 5 Na
BRI T SRR, R R
ftexc s, HEokiz ADH wX55&
LW B 598, 2B, pentobarbital sodium
¥ ADH 1z X 5 | & [k oMz b E s 2 7.
L L, 2hbixfThd NEM: ADH 451 DR
WrrTboLELLND,

8. Exocytosis : THE&E$ESR &L U FIEHY
DRIV E Y SriibtE

FRM—BE (bR, BE, G HIAE)

BEOISWF X O IIRT, TR VARG 2
W BRI 2 AR IR U, £ DA 25
lasb e B S s, b % exocytosis DRI
X o THWEBTI>TCwh, D zymogen FH
R T BANZED & /L € VEERL D325 exocy-
tosis DIXER DD L EINT W 5,

GBS B 5> 5 @ catecholamine 435 1T B L T
4, 19674 Diner X D exocytosis DIFIEDS
MRS Te, MR C H 5 TREFEED
polypeptide & /L & v DFUWICDWVTIE, AL
RIEI N D A+ /LE VIEEERE TH D neurophysin
BANE Y EE DTGB TS T L5,
exocytosis H3FAEXNFIThh b S TR E
A7 S Cwind o 7.

FHEREFEMBECIPRET, ~rAx-L
5 v b DFBIET, exocytosis [T X B /LT VL
R LAY, kLT VRS U THWEN
IEv3miaZETs & coated microvesicle D TCHE
JaN BB X, DWW T coating A5 & 11T smooth
vesicle & 70 0 F441% lysosome 2 X Yl
%,

W vk T O i %  exocytosis-vesiculation
sequence X Mg L7chs, T DuFEVY exocytosis
i s aRoRmBOMINEZEE, Eiof
F viEhiE, BRAVEMO IR S S IBRIE D
JaECHAENS C & X HHMIEEOMWE DZ{L
w2 E, HOBENECRBICEE T EEERD
RETHEMNTH B,

Thorium dioxide (diodrast) & F L —4—& L
THWIHER, ~ARA X —~DRIBHIEDO7 FLv
U v miacdh, exocytosis WX HHWME T D



TUWFBERIED coated vesicle DOFTEIN & lyso-
some I X MLk T B Z LB XD,

Adrenergic 3 X% cholinergic nerve ending
THARDAH =X AT, FFVRIVZ—DlK
HBEZ > T B aFElSH0<, Z DEBITS%
RS BRE W TH %Y.

1) Nagasawa, J., Douglas, W. W. & Schulz, R.
A. (1970) Nature, 227, 407-409

2) Douglas, W. W., Nagasawa, J. & Schulz, R
A. (1971) Mem. Soc. Endocr. 19, 353-378

3) Nagasawa, J. & Douglas, W. W. (1972) Brain
Res. 37, 141-145.

4) Douglas, W. W. & Nagasawa, J. (1971) J.

. Physiol. 218, 94-95P

8. WREAEICHTE K 14> 0ifd)

W — ek, R, $—4:8)

TR A B EAMEER W THITE % X A T4t
BMENBECENThAERED K 1 + v &
W, TEEIEML O & k& X, B, voltage clamp
HBRERC Lea s, 1) BEoRkE, 2) ’
ERE — 7 OEIRRE, 3) BELERL (afterpoten-
tial) © SEOEREI KBTS K 1 F v OEIER
e L.

#1\#vE: NaCl 370mM %5 X O% CaCl, 100mM %
—EE ULCKCIBERZE 2, AoV iz KR
% 125~400mM DR TELX B KT, A
BK 4+ vshFieontiz K BERn s s
BRI FITIRD L40mM L crimzE it 2 4

FIEAXRER R LI FEN S S

B BEf4TE0FTE (+)

% AT A Fv UL

#% 87

> TLES. +HEERKI2320~20mMK @
HE TR E SO 105 E AL T25mV DA R
—7, BEMIOMV DR~ THRL, BED
KA VERED KB L - CTniz. & LAKE
25mM CsF L35 LEBEMEIRONhEL LA
EORE b8 100msec 1z @ N % iz, Sk
80mM KIRE TH R EWEBELL R LKA +
vV ORESIRD, MK K REOEMARIT DI -
EOVRERL LT EBHELRE R T,

WK K 4 + v % 12.5mM~400mM D #iF
TZE 2 THAHVE 450mM NaCl4100mM CaCl, —
E& LT AR BSOS & 5 & £IBEHFE T
REHOLILITE & 1§ 105 K BRERicw
L, #i-E—23mV, S v — 7 O —35mV, 1%
BMNEEOE—-55mV DR e~ 7 %2R, ZOJER
KAAVBRESEE - TWBZERZ R LT W
5. A K 41 3 VIIEERY -7t itk
K B#REZRL, TOEEHATS K BR
M & ) RERORELZEILEBMO L~ i
FENUTROERATHIOLEEZ NS,

A KF @ CsF #ink E£7ci3E#d % voltage
clamp EBR TRRE LY~ 70 Vvbd s “Kav
E7EVA” PMZLNEEENT 7 + —HEE
MELTWAZ EBRRERE.

10, 5y N\BREBESROHKE P. A H)EK(
VIARD A # v KM
® B ek B, f—4m)

HERE LUK O PR AT A

1. BEEEHERFO04 K (75HK—; @03

VZFOo—AEERIcE KIS ER

EHEF, bR bk o, D4

EBFERAT =4 F 759 K—1) (178-hy-
droxy-17a-methyl-5a-androstano-[2, 3-C] fura-
zan) X 52 VAT r— L BT 5 EES,
<Y RZRWTHEN, Sbic UC-Fig, “C- 2
SARVBEICUC-2 v 2 7 r—LlORHITX

D, TOERBEFZHR Lk

In vitro BT BIT 2 VA F r ~ 12 A RIC
WUTE, 75¥FF—L3ER>5OEERER
L, 2ArVEPLIIHLE. SV TV
DFEBERTDE VT FVRHRT L, Bk
XV AN VP LDOEEREIMH LI, Fz,
TI7HFR—NBIERIVTFVIRED Ar VR
DI OIMFERALYE 5-4 R & 2SR VEROERS
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BBRD T LD, b-RAK A VEEDY VIR
bThsrLBbhs.

In vivo RIFHUC-FEEDIT =2 VAT R —/L
~ADED BT, TREOT S ¥R — LIRS
Tz <, TORM® 0.005% % A% 5 T,
AR FOBMIMLE. Ei, WIhofad, IT
BXOMEOHK 2 v AT r—/LEEEERL, S
v v EONAME L o7, SHIT, W
W5 OEE, HFhEYR— MBI DHIVATE
—AND XD T HYE, B, A-Se vERE DI
L7z

1%avAse—AnfRe dic0005% 77
YR A RRORE LA, Tk X CMmEoMR
avAFr—LEE, BBREOLOSHELAEE
BT - T, FREREHT, EANOBHER 5D
L, 2LV AF e —AIRR 0.005% 7T ¥R~
R LREE, YC-av AT e —LEROYF
b= vk AR F R L & RHE ORI L,
JHHEE PRI, WEACT 7R —LERAmML
TemET b s L 7.

DEDXdic, 753 R—NLOFa2VvATr~
NAESEET AERREREHFCIDVELED
€, aVAFe—ARHAERCE - THEIVERE
EREIET v e Bbh, 77 ¥R, =
VAT R —LORCHRERR T Z s XD, md
2L AFr—ABREFCHE 2D OEE L LN
5.

2, FEEECECBEROAREMN KL in situ sk
¢ in vitro 4 F @ pancreozymin MERN%
S O5 B0

wEE R, FREERE, S bk, BE,
daceis)

InET, WIROMILERS W OWTHE, [
fEA:453, in situ T pancreozymin (Pz) 7z & D
HHEC X B AW, HEREEADSW, slice AR,
homogenized BADHWLE, WA WD DEAE
<, LdExOEmC oW THESTRbihT
XCTWhb. L L, FRENOEREHT TORR
BREEKTST BT ERTEY, ThThogh
ORI IERHE LT, TROARERZESRIE
7 B TE . bbb, 1) rat HiH, Krebs-Henseleit
WREEREROEIRNIC Pz 2 —EIRERFRRS L
7zl %, 2)in situ ‘T rat FIRAIC Pz BB

AL &, 3) rat LE/NMERNICAFEAEL
BE LI X, O34T CORBIH LSRR
I Uz,

1) %G Pz 0.02 Crick, Harper & Raper
u/ml 7 5 kS R AR S5t 1u/ml T
AL, BSPRIERTIEE—E TR L
#. L Lz O amylase (Am)fitiBix Pz JEE
LRI Lot o TR~ D B B AR E ~ O
B bEbote, 2) OEBRTIE, 0.3u/rat, M
PEEEE LT 0.02u/ml B SIS RS E D
h, Pzig 58 2 e OS5 RONBTITEL
FILT Am frHBE AR Lic, 5 u/rat AR
500u/min &5 Am JRESHR SR, OO
FRHRATE R BV wet weight D102 L) 1
Y o 7. Fl— B o Pz &g L CRBRIiC ST
5L Am HHBERERED L. 3) OERT
ViksAT 3 JERIAWE, = =27 ViR, 5% peptone
WilE 54T 2B < B VSR T S Am A
bz, 2) OFEBRT insulin PS5 E{TRO &
Pz 4R O = #5034 Bh 5 (Ueda & Kanno)
I E D, R DO RN
F, HEMERRIESLTWDS EWZ 5.

3. ACTH 5BERERIC LOHDRMPUEET 2 >
DIRE|

WG, INE J, BEEK ok, B, #
— )

WA, & CRE TR, £ OEET IV
OFELTWEZ 25BN TH D, £ DL
FHRMEE STV D, TEREREREOHRKT
A BT B b OTER T I voEico
WThE L OREBEEINTVS. ACTH 4
moWTl, HFa—7 3 v
L% Gauong LML FRLTWDHS, Thic
—FHLBEVWARDE SMESLTND.

F T, bihvbhwi 7 o b ofy i%EE, Rk
SEih ==~ VEERRTEAL, RVTE-L
EETHE XOCERHT T, #=a—vEEBLT
FaDiE7 sv (/=¥ x 7Y v, F—23
Ty, wwb=Y), oS- RSN
L, MhatFa 27 v VIEOEBEREEL L
<, ACTH ZFi#Eiic Lo 5EET I v ORE
BLBTo. FhT oo P IEhEEEHo ACTH X
HEF (CRF) j&ikd bbbt TR LTz,



B

TDRER, TRLOEREHT TR, HEHET 3
Vix, ACTH O W aHlik$ 5 T & 93 » 7z,
SHEVELEVREBR L THRNIF a7 3
VEERCRSSERRETH, OhaLATR
v, B3XUO CRF EOZEENX, BHL2RERY
AAZRLER=—FARBETOBEAR VAR
DIKKGEELDLE., 2 b OERENISEX
T, WS T2 —17 3 v ACTH SwFatic
FELEERIIIZ LTS L1TE 28w,

4 BREOHEREIC & 3 diffusion &
perfusion '

HE & NF R, AR (k, SHE
7 ) '

FBIED » 275#i3 diffusion = perfusion 1z X
> TIT ik bh, SHB3EET % oh CERE
hypoxia g5 Z B35BT WS, # A%
x5 diffusion barrier 13 3EiC IR & MER -
MRS & DM BRER EOEMMEED=>iC
b oD, {i1E D Oz itk % diffusing capacity
IF5II% & B L CRELTILRRI N VE, %
H TR SHINORKE &Nt 5. MEDKITS
TRDHREE F TIIRRIC A S Vs, BT o T/
SL7&Y, Lt T ORISR WT
HAATHEC K E IR BB % 5 X1 L, hypoxia DJE
FEixoTwd, F71%%E 0 diffusing capacity
(De) VB RIE OB E 2 Hih 5 M & & ARl
ROBFELHEE Fe kFET 5. =@ De ki
XN O HEEO BSHEME L 55 L &HT0
BHCGET A CoN TR 2 EOMMBIIHE LD
IS 8D, ZDTZ &b, hypoxia ZBETHE
2OFFE LT, MERELOSMMEEDOSREE
BEEOFRRECHFERTERWZ EBHT DI
%,

Bifnomifig e ~< 279 » FMEZH v T Fc
L EERARST tc DA KD THB L, FOHEIT 3T
x 1073 mmHg ! 38 CHI#% & B LCTIRiT—%
ThHD. Thictc BHETH7dE PO LHE
RIE & ORISR ZBE LT, Ao Fu o
LS DOENREED Fo WELWETB L, tc 131
0.32sec iTix 5. DWTC, ZD tc #H\» capillary
bed volume Ve &, capillary bed area Ac %3t
H+5&, 185FT Ve, Ac iErhrh25ul,
42em? L75%, FROERFRILK 60cm? T %

A
=

b

£ 89
5, Z® Ac {Hix»»75 Y reasonable 7{ETH 5.
L7eh 5 T, te HoAMk 0.3sec §ifsnfcin bz &
BFEENS,  Zhide b Ofc UTIEEIE
L, ThEDOHEEZEST SR ELL
BAMOHEBIT L »C Fc OEMZRATIVE
£2 DT N5,

5. AFTF 0, CO; NIHEBOICH (1) #
0T BRSO AR

MNUEBEE, FIE %, HAKT (dtk, KAS
B, 4EEE)
HETHBESNTEISITERBEZBVT, —&E
HETRRIEE T 5 & X OIFKRH D Por &GS
WU, TORMRGEE T Uie, £ FREEITIX
IR D Por BT, 13 U DEERHTH BRI
BLELIRD LV BRI 2 bhE, DX ITEE
FR D Po, Bhif13 54 SEARTIC TR LRI # 5
CTHREDRT ST L85 b, ZhbOB&
ZHPTH o0, HEKHD O B—EESD
M & » CERS St wl L L dicfisT
Bt e X W KBS T VWS EF LR
HWELTHI, Por LR ZBND Peos OFf
FEdhfEY 5 Kim-Rahn 50 FEBIC X - TOdaH
BEHEEL, COTFALLERCHE L TCAR D
&, FHREOHIICOWTIE X K —F T B ihsx
bhvz, L LEBHofifficowTix, sEE
NEPTHHC - TN EHEEKa L & %
CThEETs La3¥ o, £ CThEEDET
NMERWT O B—EEIOET 5D TIRARL,
O: DBFRMBRPISLD Op HEDEKXE L BRR(LEEE
BB FLCX-TEEDLWOIRERAND L &
Ll ThicidEs Fu 2SRILERD O: Bafugs
CEBETH L VS &2 ETHOT, EFAL
D O Bkt 2 R LRss D25 R 2 5HE
BCHIESE S8z, £ DO§ER Po: ORHGEHIRD
BRI E Q WKEL, Q AV E S
WO X 5 i ke Mk ihiie ki o &, Q 28k
%L XX ETEMBINCTHEL Ty EMilEK Po: 25
BB T 5 L THRESHE D LMk
BT EBELAER T TR ER TR
Shiclife X —BTBbDTH-7. kil
BlOWE T, HABNSPIS L IBRBICES
L&, RERICD O EROELLIPEL S
HEBH LN, THETLrOREK XD Ehh



90 e

R AR IS HET 540, MR 50 &
LOPDOBRIEOEET D ERTLTHRY, MR
& L BEERE DRI D WTTRIE T 5 & T APK
EW,

6. RFAFLFRESS7E (FHIBAE) &
SEEMOMBEATEENAECS LETE

WAFD bk, JERAEDL ARG

RTFA TV FRES T TER L HEEPLOR
SERFCERE T X » TRAERMARES T v R
E/SVELAKERCENS. 2D 5 b, K
B, EHEROFNTBSSMIC & 5 3 OKRE
{EBEZLICETL, ERRES v E- XV AR
X5 O ESAICEITT 5.

SR X BT X % &, RHFESMITX
B AEZE V[ R O B CROAEE AR L, M
BROMIMC O TEDT 5, E R [ii-EH D
FEVIIEIR B B A X B & R O R ERPUE
CEWEIERTRT. [l vE-F VY ARREDHE
AL DB AVIIFIR B DMK @ I L, RKifi-
FEIE S S AR B O R OIEPE L D dRELR
5.

TH DYWL RLD, TOBAIEMHEA»SIK
Pz kDb EBRTEHDT, 1Ha L LEOWRR
CHlER L, WYARHIEZ TSR -
ERENLDOR DL ENTES, LRl OB
BERIIEROER A, BECRTDAEFERE &
{—F L.

1. ¥ YA GEOEXCET 2P

HAKF ek, H, ki)

YU H =GE~OHED L OMES A% A F v
VT — R RY R TGS L7 iR R, O 6 IR PR
i 5 W 7RG O % - T, HBTEHET
EiT % 2RO (anterior intestinal nerve=
ant. int. n.) EALP~NETFRIT 5 0L (posterior
intestinal nerve=p. int. n.) X, WEH
VX, BEEROERS DI ETHEIE LA ENE L,
Wi DER S TEME IR 38 - 72,

—J7, TEEMR, IR, W SEkT
LHBRFSM LT, LrLl, Zhbof
BPBICETHIELTWEOREEI N 2 »
To. Finbb, BEBH L0 ST LT
Wb EBPNS, ¥ U 4 = HE, #EFcED

=

6 ~16Fpic 1 (60 B IRIEENES) (B HED) 25
Ao, ZOREMER—EERTE 2B b
F0IEEAEE L LRV, CORELER O R,
Z OB ET % PR LR ZMS D, kit
DOWITFE LTV AR, B3, Breaml Ty
LR AR D E LB LT, BIES)DOZR
OFERRT Lz

p. int. n. R L7cBE, BAMED 0L
FEAERDNE» T, B, TOEEED
57z, p.int.n. DA VoL A EIRHEBORICHER
BRI B o Te. S BHOEEE, FHE
BIRHEE L e 5 p. int. n. VE, FEURED) & MERIRE
Eoib. ant. int. n. OFKTE, MMETEMIL
FABKDOM &, 5 THRWHEDN & TR,
VIO EEBAR 7S 25, B TIE, LI LIXEIE
FOHERSL SNz, ZOEER ant. int. n. 3
W CIBE L e F v TAR LT wHTRD &
B %, %7z, ant. int. n. OROLEEA VUL A
i, BOBEOERILE b THEMLA, Hi
P VoL RV, BOE EEBHRTH T
AR AR EEB L, B S~
BEMOGER T, £ OEE, BRUET~
OB EEEE RN otz T2l BT
WEEMMEE ISR LD, MoWMEEFISRIT
CEpE R E AL, BEOFEREY, BO
FLEFNIEEERChEEL, ORISR
L, MRARYEEZT Wi EBbh b,
LaLl, EAUHEBZSHIELRD, BAWRITHRVE)
XOFRCHEFRLTVDEL LV,

8. BB &Y £ O — N IBRERICHTS
prostaglandin O &

LUERE, FIROGER, 3, ISR (Rl
MRERER, 8 ET)

Prostaglandin (LATF PG) @ BIBEER)CHT
BLYEFED —o & LT, wflaicrd+ 5EH#
ERDBEZ LR TV, SEbhvbh T -7
Sz, PG Oamlacsd HEEEM S, fuie
MDD D, BB IEHITEA OFRRTR IR
BRI M2 B L E S w0 T
HTETHY, 1 2AGREHE 7 ) 2 r — /L
i (G-fuE) L, o ATP Efaicxd+ s PG-
Ey, B2 51O Foa O@BE R L.

2 HE LA O&EW G- o 1mM ATP g



.
3

# (AdER) wrLTloM o PG-E; X
B i, WHVER (ERERT20~30%) BRL
73, Faa i, BALERERI NP o, Fi
2N B G-Bs ekt L Cik, PG-E,, E;
BECF Foa 1%, RALIERZRE P72, D
CHEHE G- A Trypsin (10gg/ml) T10~20
5, EECRBLIETD PG-E, X E,
OIHFIVERINEEE - TWiz23, D. 0. C. (1 ~ 5 mM)
Mz 50% 7V e —A¥T 0°C F 2 AR
L7ciicit LC PG-Ey X0 Ep i33ticisife
AemEkikot.

FCEH G-EF kT % caffeine D&%
MET5 &, 1~2mM OEEETIE, ATP &
OO LEY FELZBELEL, 5~
10mM OERETIENC ATP SiE2 35
VERHSTTE 72, =@ caffeine DYERVE 2 SEMILL
o G-EmTIashinlito7z.

P EDIER» 5 PG OEFREAE, IHEERR
Thhwvwz Rk, MaoERTthr L
D T2, MRS OIER TR T
LC®D microsome DAL EHEZ 505, 46
DERTIE, £DEC2WCHHECRETE s
o7z,

8, AT I BIREFD actomyosin-ATP K[ &
Z D

Y B, sK B, XxHEP (LREX, B
—2:3H)

=L DS RARHEO (LR 1 (ATP-
ase {EMEDWH L) 1X, BHERTYI¥OLh
LERBLZEBRHEINT,

Tbt, H=/CT Mgt iiE ATPase Ot
FEHE, w04 (0.112+0.009#moles Pi/
mg/min) @ 24855 <, 0.270£0.016#moles Pi/
mg/min THolc. EZOFV ATPase ik
¥, 5mM azide iw X VIR Shir 57z, Th
V¥, ZOBEBEERCI Py FY T ORES
BHOTHEWZ ERTRL, Lo TZ OEkRS
I FVEYTRERELRVWE L E2EkRT 5.

PR Mg*t REE (1 mM) Fic, ATPase ¥
o Ca** JREE (pCa) IKFMEIRET L 7223, H=
NEBWTEBRZ £1%, pCa~8 itk T 3
ATPase G RO TH L, TAFEEEOH50%
ERLIZZETHS.

A
=

8 91

E7z, Ca** FET (pCab0) k5 X O I HET
(pCa7.9) Tz bhic Mg** EE (pMg)-ATPase
TEMERRRIC 3T, Catt AT oy, vo¥
DHED> DY — 7 (pMg 6.0 & 3.0) 2535
B, DL TEHELIOE— I RBHE0 T -2 L
otz Fic Catt BEWIEESY I EiLRT 5
Hi%ivt, Nagai et al. 34> v B Tx bhic
A& (A. B. B. 137, 340, 1970) X iSiE—3% LT
21t Mg 0 2EER) 2RL, ¥ — 212
pPMg 6.0 12H - 7-.

zhiekl, #=/L Tk, ZO¥—7i3 pMg
40dY, ThX VERED Mg™ i X 584
DELLFEr o ThbbZoMiEicizy
DFE DK 100 f5E& Mgt IRER NI L Lz,
BENBTRT D NS OMWHEE, v FEKE
X D L7z native tropomyoin OFFhNIZ X 1 %
074 EFORFFT SV,

INLHDOERCH E5E, H#=/L0 actomyo-
sin-ATP R J& L4 FOrhie kI 5 20ER
BHEL.

10. FHHERIIC&1F D T-system LIETMEDH
£

BRI FIE (FLIREX, $—4:30)

BRI, HENESFROEBR
BaR100mM 1RHEER S TrbIR %R
L, BHEEORA (HE) Bk b (EEmEd
R Tiabb ‘glycerol effect’). = OIHEM: DR
({H£R) v& E-C caupling (FEINHEER) D #&ic
X540THYy, Big, T-system OffdkizdEs
REFZBZBLNTHKI. B HVAWE T-system @
LW TII Z ORI E T v it 5.

COBEFEBAICERLIEZA, 1) 208K
1% T-system OFFA4 L EERCEEOR (slow
muscle, »=/L.0OES, B =B E DIEEGT
H£F°5. 2) £ 2T T-system OHC s Wkl
(=05, =L BES) WOoWTZOED
RACELRFEL ORIz 25, JEEE (il
BAL BHER) CRREB SR VIC D B2
T, WARC X 5ERImEIshs. 3) chbo
b, glycerol HEOILEMBIFWHMIIC L V5
EER T 501, BEEOE TEEORBEHS
ThHY, TOEITX - T E-C coupling s
P S5 e DIHEESED (HE) L, £7F
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CRzoZ{bic X » T T-system OHKDET S
LorEZLLND.

11. & ho/\E5EERs NMV @ recruitment

[22T
EEIEE, Fha NE, mEE ok, B, g
)

b OMEEECH O O BNy, JERT
% NMV ofsEEORm?, H50iEHLy
unit OFEBZN, T b recruitment [T & 5T
Flsbvg, fE32 0> b, recruitment 53, 3k
DA EXEETICE, XOMRNTHD LIl
LRBNE D THB.

7 @ recruitment 75 ¥ Dk 5 W fTinbhvdhE
AR 1 p WO £ v 7 AT VI NERZ R
<, BN 0 SRGEL XS X 5L
b+ O/NESNERICOWT, 4 unit O recruit &
B RETT & RIS S8 T

FoORkiEE LT, recruit X Bk 11.7%
2B 89.3% 1T b 72 o T\ 725 EHD umit O
recruit X 1 % Ik HOZEERENE, 17243015
, 7% 8=y 0l 502 OMT, & umit 2
recruit TN BHENE, PP —HELTWH T LB
b o7z,

% #, 4 unit 7% recruit T BHIES &% D unit
OYEHEALOIRIE & O oMz, FH0EH O
unit £oWTHNS &, MR, +0.62 Tl
SRRV, EOMENE D T Lbdibh o7,

Wiz# unit @ recruitment DONEF % 5E 1 D4
WSO T, JEIRTE RO WitkO £ v A
F v is/NERE AV, LEO trial ¢ 4 unit §
S2FA0FERED unit 1DV TEBSEID trial T~
% L 85E th75[ (88.2%) VX, RIFD/PNS\ unit
BIEC KX 7L unit ~&—EL TV, BHD
Je B NERSSIT O WTIE, DX D BT OEH
i, 2l Thbs X5 Th-7kedd, ZOIHFOAN
RS D13, recruit SN BIRNOESLL TV Hunit
bR STz,

WICEF OFE NS TR, EE—2 LT v b
recruitment D% BN EDRREL X S
L P3G X %7, recruitment DJERF & OBLHET, %
¥ o> unit WO WTHIz L A, 2 [T recruit
X5 unit & IHAIEESES, Thbbil
WIS X5z LiE, 29221 (724%), 3 EH

(25

W recruit Xju% unit COWTIE22a 9 =
(10.99%), 4% HLMEIC recruit Sh5 umit €D
WClE, 1324 = (30.8%), &k T64=34z
(63.1%) WHETH -7z,

12, FAE%86(Cy) YT & 2 ORI EwaiRMIC
& & B HH BRI ES (dorsal root reflex, DRR)
D ¥ %) I 5 (post-tetanic depression,
PTD) DT

WA, R OBEDE (b, IR, k)

DRR IRk obzib et s, Lhic>
A B EIARt OF TR R E L, WY F T A
HEHIRER O — 22 KB T 5 b LiESh T
b
B2 (B9) oW, T OBE
iy (sup. rad. n. SRN) W Hi—Flca Nz 5 &
T OIS (median, n. MN) 725, MN
il E Nz B L SRN X by 7msec DOWIFT
DRR SRR T cEli S5 0T, Zhbd
DRR 5 d] — DK X D B3 5 DA, D]
B oEEIE (PTD) &EMT 2 LItk ik
U, s+ 7 A O HRHERF I D%
grimxic.

R SRS, BABRRIOT X 0 BT 5 DRR
BAOELIFEEN2 Ve —/LHICIER L T10~
4095 i S, T0~120sec OFGET A E T %
#5, SRN #l< MN X piifixhs DRR i
50~100Hz O{ESEARE R C, MN FlCTSRN X
X5 2l 300~500Hz OESHEERKC
RIS D B &\ 5 MHE DD b,

TR X 5 PTD 0@\, KX >
TR I b &5 < O HETT Hicsd, Wall ©
T X 0 RO AR SRR B Rz N &,
RS HEE (SRN, MN) X 03T A3 1 7 BAL
L, Foiy2msec Ok NTHRET 5 E40%
mAr AN U, HiE R 100Hz DAk O AR
D RIST 5D T, FRMPEERB S TS
ML, #%#35Hz MO OERERBICINGT
XH N LI FTRENTHLDEELLN

- BGEERAS SRN 3 LY MN &R E O
BRI OR S EANTBATL, SRR RIE
Eiw X540 PTD ONFEIRD s -7z,
o F T ARMNT L EEREMTO VTS PTD #°
= b, FIEGEHE W X 5 0E”R DRR o PTD
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ChFBDLAKEE -2, 2Dz 55 DRR @
FAHEIR R ORI AR OBE O ZL
CheE3bDLEZBhic. DRROBF & F 7 A
BB RRT 5 0L EZ B, WY
TR AT U D R — o MR X
DRETHLOTHRENE EBHE SR

13, S XECARAIS D SMAFT FEAL R 5T I
BLETHE

R OER, ZEEL (X, B, $#04H)

SMURTEE A 2 T1T3 5 5HEA%, M. splenius,
M. biventer cervicis 7t & DOSEMEEE EA5 A TECT
BEBIMING & B > T A DT A0, (RERD
BREBIETER, TTRAShREITY
575, S5 ORLEIE S feedback fyiC,
NAURMEEHEORER DL 5 g Er o
2 FDERBIDWTIEWE TS T

% 2T, Vv nembutal iiER (20~25mg/kg) O
B =2 128 e > nT, BERTRL VATV
NERREZSMUREZCRIAL, G Fx Ly @

S CHEFHR T EORBE Mo L &,

—ERECISE T SRS 2iiast itk - [
ElL. ZOX5 kLTSS hicimlas, 10~
50 Hz OEECHRRRFNEZRTBABEr 50
DT, SEfGECARR IR I B R (R
0.1msec) #iz7cdh &, TOREPEDL 5> E
BT BT WTHRNT Uiz, T OSEMREI 0%
F13200msec T <kt 3 5 o o, IR
200msec DFEHEE, THIHEYT 5 EHRERSH
OERBENBT 520 E - Tk -7, %7
R OB (B HRIER), &5 WIXfFEmE
(BB R iR ) B8 (FeiE3Ra0.1msec) %
Mz IEEROVWTHIRE L.

SEAREHIIR DB AT, FE T 72490 unit &,
312 TV TR 20~30msec, 10~200 % DIEHE
MRHBR B, Group [, Group [l 7x EERIE DR
MR OIREDRCBEE L FE 2 Rz L Cwiz,
F724 2D unit TIX, SEHRHIEE, B0~
20msec ‘T40~60msec FEHMRIEL, #Dd L F
HomBRohiz, ZORIOKIETHENIE
FRIEDRIE T TIERD b, Bl OFHR % Hilig
LT &R ShicBHBEOEmMI T2 &

7

b Gk 93

BT 5 72

— R DRI E AR R & I L i A
%, FH72160 unit A1l 2 CHEEEE20~30msec D
{RESR B b,

14, =X HEOKRKEREHRS

HMHEEE bk, #, D4

Chloralose “CFiEE U7z % = O T HiEMIRICESR
Rl amzs &, KAHiloXBRED ST iy
% gyrus sigmoideus lateralis &, Sy @3 5%
gyrus ectosylvius anterior (Dfth, gyrus suprasy-
lvius anterior %5 % primary response H3E iU
7z. Nembutal Tl L7z 2Th, A3 H
47> primary response PHEL 748, O
BEVE, KBEEO X DIRF Loty 5058
b,

ZOH 3 OEBFIE T HMRICERE VW b
TR L, BEHRRECIRE TR ORI X
S ThFEA SN, UL, BHgagnig i,
ZHPBRRD LN - .

KIFFEDE—= 2 —r VDAL JEREE
FRU T, FAEOBRAIRIH TNt 5 s 5N5%
L, ZOEIDEHO= = — v vYORSHEIE, K
WOMBBIT KIS L TR, 7 254 Ui,

hbD=a—r /1,851,511 D=a—rrvE
PR 2R L, FRIESENT, IRB LR
MEABZRF > Tk,

RIEZEE, BRI S - 7223, ik
EPFrHz CRAllcs XS 0bd -7z,

ZOHEIOEHFL d = = — v v O HHERK
(columnar organization) %3% % & 4 54, REIC
FEK IARD track 52505 = 2 —w Vi1,
TR X { P RIS EE 25 - Tk,

¥ 7= somatotopic organization %57 & 3Ll
DOEED EAEVIRER, TEEEN, oy
B ehENFREIL e, OB OMKE
RO D= = — 7 VOKMZEBIL, FEhig
ZHZ TRMCD B XA TV,

COHEEHIE S BRICHN L, MK AREERED
HEEEEALN TV 2 EL5EICd somatotopic
organization ZiFOEERECHRObLZ &
PR SHt,
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Vol. 20, No. 5 (1970)

1. Induction of hypercalcemia by his-
tamine in pert ussis-vaccinated rats in
relation to the occurrence of cardiac irregu-
larities, 475-482.

HAKT?OF k5SS y MceEX 423 VICko
THERINBS AN Y L EDTEIRHIAE O
EICDWT

T. FUKUDA, N. HATA and S. AKIYAMA
(RS, WL 7R, LT FTHEX E,
S

HEER7 75 /& T, vy POBARAX IV
FERBMAT B EF o>V TREIL, BA %3
VEHERE BT B DA RS B C DR
KTdHsb T EuEicfs L, TOLRERDE
v, FncEgG Lok sl K o EREIA
L%z sy, ECG Z{bofiin 5, miE Ca
L OB SN, 22T, BAX IV
X 50 Ca OZEH), IO Ca & OLTRERIL
& ORI DWW TIRET Lz,

HREY 757 5T » VTR, B A X 3V
10mg/kg §3445 4 C, BiimiE Ca O L5
AERH BT, Tk Ca oL b, @&k
Ca whfBlEIh., —F, RIBHRZ »
PR Tk ERABE LN TET, BT
1358 KXW B SN o7, MiF Ca & RA X
#5JEL LT, Ca exchange OEWifk#iD Ca
SBEHELL. BAKY 75 vEET Y+ T
X, BRZ I VEERLOSCE RS IOFD Ca &
BICHB LR DR Shehd, ERTE, A
& 3 VRN TE, I DwThb REREL
WHbhih ot 20 LoD, KR 5
i Ca 25X n7cd D LHERI SN S,

ok, EWEBREY 7555y bpay
be— L RN LCARS L, TRAKY 75 ik
L50h 0T, LR ICIFO Ca &R oihnssE
BN, ZOZ e, BREYZFVITX0
SPDHNT T AMUMHOBEIIE > TWH T L%
BT 50 b,

E® T v bR CaCly 2 ml/100g fEIE PR S:

L3055, ATHIE Ca &7 o7eii T A4 3
v10mg/kg L+ 5 &, BEAL T olE&Es 3R]
b, BHHBCTOE, Ca b HBL
7o, OAEENROMBUHER, BHEKY 7 FvikS
Sy bCeAX I VEHER I DFRINE DT
T LTz, X »'T, IMiE Ca o&#H7s kA5
DR O 5 K L H#HRI SN 5,

2. Calcium dependency of metabolic effe-
cts of excess potassium on brown adipose
tissue, 483-493,

SH YUY LOBBIEHEBAHREDRICE L
FTHILS Y LOFE

K. YOSHIMURA and T. HIROSHIGE (# ki
—, RE 5 duk, B, k)

XX wbhhvbiEE » U A & VA EEIEN
FLER D IR IG 4 RTGHE & DR A 3 I NS 8 5 &
LRMRGE U, (kD BT A ORIaD 5k E B
Y ATRILZEETINSDOHWIT ALY
APBELEREHECTVWLZEBM S T
5. ARREEE S U7 A X S EEIRIRE O
I 5 R & VRIS ER O 2 AL v Ak
IO~ TRy AQEET OWTHRE ZmZ 5 &
S ehh o L€ VIER &R L7z,

W h U AR ARG X O EESRIH N
HEE ALY Y ARECEDITZEA EHEE TR
W L7z, T7abb KClL50mM ¥ X O75mM
BATEH Y T AERR LYY ARETIDITE
2o U5 AT ilde Liens, KCl % 100mM, 123mM
LT B o TE A Y v AERVEE O
BhLNT, BBZOE Y v AERCHT A
Ty ADEEBRTIN T 1o, ThbbiL
o7 ARRFE medium C1E50mM @ KCI bR B
MERZ AL RER VD, HAY 7 AFRMCED
BRI IR BAINAS B Dt ERZ DALY T A
VEFVE #1037 AJLEE 0.5mM 2> 510mM ORI ©
AUy AT X BN ARERCIEE A LR
BXIES 0 o7, AEEREE< R 7 A
ThHrrdohi. ThbbE<7 3 Y7 ARK
Jerzo KCl fEFRIE & A 5 il Lic i@
gD KCl {ER R L mdfedgmn - 7.
—F N7 ) VOIS RERE LT
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ARREBIVE S R ATHERET LS
HHEIRETIL, COBEEBED RLE VITH
LTHRBEOMESIRER L. HREIENIE
R U CWEE # Y v AV BEE IR RERG 4 fRE
RERI -7,

IETbhbhIzOE Y 7 AT X HRES
FRVERZS cyclic 3'5-AMP 24 L C{ER%2%E
T5LE2RD, DEOER» LB
WNYDEH VY AREBTHH Y 27 ADRE
% cyclic3’'5-AMP o TEELK.

3. Relationships among ATP hydrolysis,
Ca-binding and menbrane structure of skele-
tal microsomes, 494-515.

- BBEYA DY —LDEEKEL ATP ks
BE LU Ca fESEEOF

H. TAKASHINA and M. KUMAGATI (ks B H
B, RAERE  £AHEWK, B, $£4mE)

B A7 Y X B OB/ NaR D ATPase &4 3
XUV Ca i GaBa BT CRIE L. b
/NI DRERE & 2 RIS, (LI E iR
MOICREEE L, ATPase fEikds Lot Ca 428D
X5 CHEINDpERFT L.

1. f/MiEfk ATPase 13 Ca*t %72k Mgt
T - THEELENh. UL, Catt & Mgt o
& BT 5T ¢k, ATPase jE#Ex Catt
Eicik Mgt IBRE B L TR AEEZR L. Catt
Gt ATPass ® Km % X8 Vmazx OFEKAE
vt pH8.01xd b, Mgt kil ATPase ® Km
F X Vmax OFA{EZ pHT510dH - 7.

2. ATP OBFELBVEHT TS, b3ho
B0 Catt /MK EEL, o Ca iBaix
7K VEITHEIL . B/NEERO Ca &, -
ATP 2Nz 52 L0 X » TERTHmML, X5
CIRIGHEED Mg IRENEWEEL 72, ATP
FETTD Ca #HE%E pH60 KR K % &
L, 7KV fICEAs Uiz, NS LR
Ca EOFH (t/(bound-Ca)) V¥, RIGHEDIEED
Ca*RE, ATP IRERS IO Mg™ BEOME
(t/(free-Ca), t/(ATP), t/(Mg)) & EMBRICH -
7.

3. Mgt gt ATPase 1%, } Y 7'& vilik
WIZEA ERE SN - 7255, Mg*t & Catt
TiEE{bEh 5 ATPase (Mg**, Catt j&E#E(L

ATPase) MR 00 Ca H4IASIH I
7o, ZOMY TV ViELOBBRTESTFRONS
F P FNEtks SR X, gD Ca
AT, sRABYA—F A ORHEIT X - TR
TIF LA LT IHE SN2, ATPase it
ERBABICX - Td 278 0 OBREMEEIH
7. FiEAEEY, ATPase Mk X O Ca &%
EHTAH L.

4, Mg*+ 7EM(L ATPase 7EMIRE, =&
7 ~/LE7iE DOC It X » T e shiz
75, Mgt*, Cat* i&ik{l. ATPase i3KIREEDIRE
FIXUDOC iw X » TEHELIN, HREDRSE
8 X0 DOC it X » Tl xhiz. Ca FEA,
REDOC Xz J — i X - CERE s
Shiz, i
LLEoFER T &S Ti/Matko ATPase K
s Ca JERISE X CEFBEORRERE L.

4. The electric impedance of the squid
axon membrane measured between internal
and external electrodes, 516-526.

1 HOEXREEDOA VE—~H4 VR

N. MATSUMOTO, I. INOUE and U. KISHI-
MOTO (AMEzr, 3 E B, BEAII—HS : KX,
BT

A 7 (Dorytenthis bleckeri) E KFbfRfR#EDE
4 VE~&vz%E 50~ 1MHz OEWEREHE
bl » THlaPSMC B W e BRI THIE L.

4 V¥~ X A ERER IR i
iR > TwWB5, RUCHIRTERL, HEEE
BTHSH ML VEALILTWS. ZOX 5%
HEI ZOMIEDED A v E —~ XV AR —D DR
EREDODDOL LTHRRLTERTET, B
DHEBZZATVWALEERLTVD, e
B35 LIFLE LT o OBSER 2 & oS5 [E 1
TRATEDZ L Bbd o7, TOREKIE=>D
FEaAE C1=04pF cm2.C,=09pFecm™2 L=
DOEPME X VRD, RVWEREZEbHLTx
NP OER—BTHEh T, C, CiiED
BHESEL, BRBENOREERE A4V & DM
HERTCD LD BRRBCLENENHIET B L HEE
TE%. Ci+Ce 135k K BEE% 100mM iz
IS RHCIS~25% WA T 5. T BRIk
® 10kHz LLEOBE TRADOBShTWieh o
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T, 1kHz LUF OB T3 Lo CHERREM B
D7 E D, 400Hz LR TR Z OFE{LORE S
13— &7 B, SED Na JEE#400mM 225
250mM AL Ch, Ca JEEZIOMM »5
60mM T L CHTERBEICT DX S IRZEAL
BHBNIRWT End, ZOBELAREOEIEK
DORiHR & BECBRL TW B 2 2 bnrs.

5, Experimental studies on the afferent
innervation of the toad’s heart, 527-539.

b 5 T DO R RS AT OFISE

A NIJIMA (BrE /8 : FHEK, R, 5—43m)

b H =L DR OTEHEAR R A L, REZK
RO & 0 Bk DAE R i, RO
ZEERL, BTG T D AT OV TIIAN
ROFERE 2 7.

1. BTG T B RA R T 25k
HECVIERE & R 0 2 AR Hlg S, AR
DEFIZI~8 I/ vThoTk.

2. BRFABOZEE I/ X L, BRER
L, LEELEBCOHALTWS, BT
T BNESEE .

3. LERHET IBMEABOREICOWV
THRRD 7, LENEEZEIRT S & B RST
X Bk BB Uk {75038, SEE IR
LTAISERHEE LW, Fie, AEEZE VY
FTOEATHIEERA LN VWD, F14 v VvE
CEHERBIHELZOERCTHCLY, L&
EEOBRBE R RINEGE W RICFET s 2 &
HHEE Sz,

4, B—ROMMEZTEEL, RO
BT X DSk OMHREOMET 5 & & 2L
%, KMRCESFMZ M EZEEE LT TS
L, BXX16m/sec (FHi—ERE7 3 7rv), Tm/
sec (fE—ER3 3 7w V), 0.65m/sec (fff)
S Z D,

5. LT IR IRETE & 1775 DA ffe i
CEWT 2 X ORIFEMR K 0 ok OVEEE 2 506k T
5 e LE A OND. RERE T
1% 6 m/sec i D H D & 13m/sec BRT b DHH
D, TOERERINTNI IZrVvEXIT63 3
sry LR INDG, MR RY 3 D R
EZRmTRERBE ShR, -7z

OITPE » THRIRICE B d DI 5 DTF R

& LTHEEROHMEZ E BV EZBNDE DL
Bbhs,

6. Salivary Na, K and Cl secretion rates:
Relationship to fluid generation mechanisms
540-548.

BERD Na, K &L U Cl Ok, flcZ O
TR & ORERC DL TOER

R. P. SUDDICK and I. L. SHANNON* (& 5 ¢
v, Yx I VFE LU P VR FTFEFFAK
)

513 4 OTHAEB T X 0 H T IRMENE & SR oIk
RETIREL THRT 5 LItz oD 2TL AiTD
WTIERH T AR R R -/ VEY Fry TRIDI
D U CHRE L 7ok AE O T iCiE#E & 3R EE U C BRI
RABOMEYE & Ll U7e, RSO B O B T IRME HE
DOFHiEE 0.027ml/min TH v, Na OIFHik
EEvE 2.61lmEq/l, K »#k}¥ 36.TmEq/l Tdh -7z
(AT [ ) CRT). 2 OERBERZ B 4 D
BECHEIC X » TADPOBITHT THEE 14
VikEEORBGRE RS &, INalZFEEIC X - T
HEOTLETRE v, L K ik e EE
O ETRT. £ LT (KY 3% 25.5mEq/]
THY, BEEE, 46.3mEq/l TH-C, ThTh
i 0.80ml/min LA k% @, 0.011ml/min LAF
DL DOTHIET S, KRR OVWTHBEShD
b LT Nat) 33X Na il EH>
WT A ETHD, TihbbrEY IRy TR
753 72 D Fc o (Na) 13 66.26mEq/l Th - 7e.
(K30 URIECR RS CERIEIRF OIRE X D T
LA - filioa s < LT g 18 mEg/l oiRET—
SEEWIEE » 72, T OEFBIER O Na, & K
VAL MR IR OATIEAS Na i il %
v, KBZhe>WTfFd s -cde K
BRI Thdsr 5, ERSEOMRITE
THAT X 5 IeIE itk O R E R &
7% (Na) 230k & MRAMRIC —5E T & » 7o HIL
kb Na ORI & b 78 - TKPBED
Na &P L7cikiEcRIRE hicdy (At D
Wi & SFPRMEDIRIECRIR E N2 2) THAHS

1. Circadian variations in circulating
blood volume, 550-559.
FENLEBOEAY X4
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T. MORIMOTO and K. SHIRAKI (A F,
BAEZ : mHENER, H—4Hm)

BREBABFI6L2HHRE L LERLKED
HANY R AR L.

ETER LTI, EREHR TR —E R
DORKL, ABMEDS UT—ERECHED, ¥
BB LERS TR & b, SHECEi
200ml D I sBE 2T L ORMT ISR MK
&% RISAVI iz C 6 iR & il LR, &
4RIV R 1285 X OVSKERIT HE LT 6 % Dl
ZARL, ZORMIIEE PL0001)THh o7z, —
GERM¥ER & FMECEE Lie~< 2 Y » ME
VA ORI BB R X 3, IREEES
FCMmFED Na, K 13, wOUFCRMICHL
TEETRDIPEEOB SRR L. 72—
FKERGAT il i depot oI ¥ & 35 X OYEBR MM
W DFMBSEIE & D k2o, ®RiciX depot @
m%ﬁ%S%%MTacaﬁmammtot

WNTER 2 T, EBOEESET I /ER M
WEDBNY X 2% LR, COBICizEDI2
R & WO OB ICER MR LIRS bh
B, ~= 7Yy MERE 36X DL (PL
0.001) 2R L7z, _

ZhOOBRIY, FRmMIER MK depot
CHPZ b5 i ORRSME b s, E
R1IOZEKGERERUBE—ECT5 L,
MEFFEROBEI/PE L, (BEHROEE IR
HL, —F~= 27V v MEZBRY RAZTX
B, ER20ZT L SEBOEBERLET CR,
KEEREOCBAZHIC X Y, REOMKFHRD
BEFPRELALD, BROKEIENY RA%RR
VA, ~T 7Yy MENERCHEAST S
DEBZLND, ‘

8, Blocking of ACh-induced fibrillation
by use of norepinephrine into the AV node
artery, 560-570.

FERGERA/ A7 E L F Y U BEICED
ACh /LEHBE) DT

S. CHIBA and K. HASHIMOTO (TSR,
BASREAS « bk, [, 35E)

HEBRAA XR20FE 2V FoULE & — L FREE
TCHL, AEHEIR % X C BEEEIRS
100mmHg OBED S L iTHB~Y VI CHER

21l o7z, BEFBTEIRA~ norepinephrine
BRE5T5E 01~03pg AR THLER EPQ
MBEoEHEIEEEIhs., 1~10pg OE5TIR
PQ Mg oEfCEE VT P 32355 L AV nodal
thythm Lg%, F7edBoflciadE P ik (=
YERE 2 551) Zf£5 coronary sinus rhythm #3E,
bivie, i b nodal rhythm WIAFR 0 2MEE
Hir bEEFH~NBELLERZRL TV, i
T OEEEET D HIRBEE~EET 58T,
BHIOIRFIEI D rate MRS THENRLTES
ns,

Acetylcholine (ACh) ZiR#EE~E A T h i
10pg TRIBSHULTLEHBSHEETS. o
LB SRR Y 2 FEET~BE I TRl
CHBLELRSE, T b b, BEEHHR~
norepinephrine ##% 5.1 C nodal rthythm % %#2
LTk L{AFEREMR~ ACh 25 L CH ik
RUEMEERLTH R L v, FRELED
electric pecing 2177 » Tk L, Z® ACh
IHERZHEIIRNR ST X - TER SO EME)
BHB LR 5. —F%, ACh ZiAEEHENR
RS U TR K L OBHBNIER T 58, T
D.LFEHE D B EREEBIR~ norepinephrine %
BETLHC X VIS EERH S (54HH2
).

DEo#ER»S  AChit k » THEINBLE
B ORI X OHgt iR E OB IR » FBH)
OFEPBETH LB EBREING,

9. Nicotinic acetylcholine receptors sub-
serning nociception in the dog hindlimb,
571-583.

1 2EROFEFRZRETDI=AF v 7 &
FLYBRIF

N. TAIRA, K. NAKAYAMA and K. HASHI-
MOTO (F Ik, WilE—, BAEA @ FHik,
B, #—¥H)
TEeFNY VIEX - THRET S X BREOF
EREERROWEZ, RO SRR
1 2Z2HV, £ ORBEEZFEREZEOEIZECL
TR L7, WEETRT, B kBBEIRcE
ALTAT—TNARERSLCENEL. 7251
2V VE2BO=aF VERWE, Tihbb=as
v& DMPP i3, 7, EHEZTAlo%E
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Bl ORDH B WITIAV O X 5EE), WA E,
BT EOHERBFZRISERTISET L.
ThicEL, 3EoARAAD Y VESWHE, Tikb
HRYFa—, A% =2V, McN-A-343 134
BRI R AT X 5 oBEER R T
HOARTH, BECHEREI b ->7cZ &%
T 5 XS MR S ot T I
2 ) VENED 1~ 245, TeFA2 Y VLS
EAFREO~NFH A =T A, TEITEFATY
=2, DMPP 28+ 5&, 72520V
T BT ERIR AR R ARk S,
Lal, S /LEED [-ea AFT7 I VTR
Z BN ot TRFNY VIEHTHICEE
AEREORELT|I SR THROe AL IV, 7
T V& = VTR BRI RICE Y, B
EOEWIEIC X » T bhilsr o7, Th
BOFERP S, KBWIRCESF LT 2FL2 Y
Vit - TR L, HEMRERISERTIEET
TR LSRR OMER = = + vkt FEz bh
5.

10. The cortical and medullary blood_flows
of the isolated dog’s kidney, 584-597.

J. MIYAMOTO and S. GORDON : (¥ = U A
A, 2L F v : Dept. de Fisiologia, Inst. Natio-
nal de Cardiologia, MEXICO)

FHEE A XS cortex & medulla D
Tk —EH TAEBNCHIELK.

LW A~E D MK DER A LY 5 & medulla @
MRV IR D T2 T HETUE W BRI < W b i
MLz, = O cortex DIMFEREIFHDIT ATz
REMET X » TRISHEL L.

WD T P23k ML E A3 70~160mmHg DA,
cortex DIMFRIFMED LRIC XD 2HEF LM%
RY. oE MR RNl Wi B T
S, BB L CHHEEMNTEECREB LK P -
o FLCHFOHET, WMERLE, RREE
Z QG RE OR oM it LR & R L 7.
Wb 1 AT Fekii eSS T0mmBg PATF, ik
160mmHg DL EO¥&id cortex D Jiime-
dulla. OFThEEL{FCTH-T.

o adrenergic blocking agent (MA 1277) % % 1fiL
e 5mM/L iz A, inkliceheh
ORISEFUSONRR LN, L, FHibHY

% 4mM/l fnx % & cortex DIMLIEDE ML
PEEZIR S Fwo b, £L T KCN
GV R BV EE R & MR S L
72, BEEIRAC T £ FL 2 Y vER 25ug/l ik
% & cortex DM LTz, DL medulla @
MFEEDICHIL, WIS Lz, ThvbOR
JE VR A R ST B IS RSN D.
MA1277% 5 mM/Lickmigrhichnz % Lk L
Fe7 w2 Y VT H T B RS CZEEL,
cortex, medulla, 35X VB4 D T THNE
F B OB TCWAT B T LT o T, IR
FERTWEERICT vFLa ) vERVWERYLE
L, EfoRC VLA L RN 5 cortex &
medulla O#tHZE{biE, synpathetic transmitter
release OpRIC X HEILEFZHND LT,
RFEBT X 5D & RO R A EFRGER NS
cortex O 2 T A D  EH DFRHVETINRIF
HORIMIHE X 5dDEH 2 b b, Tl
medulla DI iV Auxtamedullary glomeruli
ORHEIINRDSLOTIRZ > 5 CTlidh 3 e
X5bh0LEZLND.

Vol. 20, No. 6 (1970)

1. The effects of transition metals on
the palatal chemoreceptors of the carp.

a4 DEF2RRICKT IEBLEOER

1. HIDAKA (Hi5#8k : =& K, AKiE)

o OOERE OIS C 5 AL 4 O
TWAIFBIROTHANCCERR (W10FR) Mk
FLT, ¥« BT T AN EREDL ST
MR B R T, ISR B BN D
Beidler (1953) DI & - CaldkL7c. H
Enane Ll EE > CuSOy, ZnS0,, AgNO3, UO:-
(CHsCOO), &CEmfiiuiyase, valistR
T IS E D B b FRRCHIH S h B
L7z, chizxtl, NaPtCls, NaAuBr,,
NaAuCly, HgCly, TICl, Ti3 & =« Tkl ¥+ BI6%
OB PNER AN Sy, BIECKT D IS E AL
PRI A ZE LI, AR X - TR RE LR
BRI 5 . NaAuCly iz X % 5 E% o3l
12 NaAuCl, O KFEL, H107M 550
R R, RO E &b ITEIFEIRNER D
MA LTz, T O X BRI EOMENE Y AT A
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v (NaAuCly 0105 DHREE) TR U108 nsE-3
LT X-THELR, ThbofRITE&ELE
REGL ORCHERREHT RS Z & 2REL
7. v

N-zg/l<lL 43 FEa— FEgIE > =« B
IR B IS E R IRERMCH T 2 Hm 2R
Lic, ERFPVIETATAVEDRDEPITED
VL7, X 5BICEOHSZEES®5%)
RBBD BNz, ChBSOBRPOEERIET S
FEZABBORIGHEIT-SH & T i3l L H#R S
iz,

2, Membrane activity of the guineapig
stomach muscle following barium replacem-
ent of calcium ion.

ENEy FEERHORERRRCE LET
Ba*t o3hR

Y. SAKAMOTO (YASEE= : Juk, 1w, Z:3)

Ca** % Ba** CEMLIHWHTELE > 1 E
FIRHOBIMN S X BRIV R 2 ERERE
X hEELx,

1, Krebs #gfp Ca*t % Ba*t CEHT5 &
SR AR M LRI BT 5. oS
iz X D IEEEASRAEL, O TRIAIZERI
EELTISUEDRKETS 77 t — et
5.

2. FEBIERIOTEAT Batt OfENEAR X
5HDTHY, Na OFHETRREFIRH T HEENE
RiviFET 5%, 77 b ~HOWRICIEIER HH
D 1/10 L B Nat JREBNETH - .

3. BIi-BEERE 75 b —HTHllET 5 &
ERRBERERSHE I, ¥, kil
ET 5 EERRREERERASSE S il
REAVIFF LG OEESE 77 b —BAM 0BT
ZRL, Wb % ‘two stable states’ #H0 Xk
IEMEZR U . .

4, SEh o K BRI Batt OR)RIc B8
BRI, OERE K 1A VCEIEE/RD
VRALOET X B 2RI S DT Batt & Kt
L OEEMETBERCX 50T R Wy

5. CI" % CeHsSOs™ &ML L 723 Clx Ba**
ORI ERCHEBRL, RoRSE275 b —H
DD Clm 0fFET X 0 dFHITK S, 0%
Rd CGHsSOs™ X B ROBSBIc X 5 & E 2D

N7z, Cl- 2 NOy~ ®Br- KE#LTH Batt o
BIREERT L0 Cl OFET LY dEBICRA
.

ZZC Ba™ @b iiEo K@k ae
FILB S X ORISR g $72 5 3%, @
BRRICIE Ca™ LRBRCEDENEREL, 0
FfEERE Y. EmEBRc: K-BBikoREg
HEZBEIRDLZETE-TT T b—HEEET
LERERLE.

3. The membrane propertiesjand decre-
mental conduction of excitation in the fun-
dus of the guinea-pig stomach.

ENEY  BEROBRME L BFERO BREGE

T. 0sA and H. KURIYAMA (5 HEBH, =)
KRk, th, AR

BTy POBMEHL S CBERTFIBHOE
KRFEC O W TR 2T o T2,

1. EEAZ-581mV TH 5. [E 2R E K
ZhRAERNE X D NEE R TH#l E L,
22mm Wi HEEL. ElEORERI 130
msec ‘THh -7z,

2. K o BR-EEEGRLEE LIRS
BECX - TERIEAZR L.

3. REEWERIX VERE (5HLLE) &
BT 5 LEREMOKRE S LT, F
b bRS BRI X - TRIRBAIISR ~ wikh
ZEL, BTBSEBEEICX > TR Uik,

4. T 0 X 5 KEEOE(LIIED K@
DOBECLBZELILEZD O TH Y, tetraethyl
ammonium (TEA) O 5.2 X » CEEBROIR
MOZELILEET S L, EREOERIERS Mk
Lic. BENRERIT X 5 BEORM 0T
Krebs #irid Cl- % NO;~ wEHLTdH, F7-
Na* % trist WEBH LR PTHLEE TS,

5. Ml HoEREL S X THUT LI
BEMERE AL L B v, £ORIGIE graded res-
ponses MZ L Fh& UEBIBEMOIET S ‘all or
none’ TRV, Fheb szl EEL
EARENOLY ¥

6. TEA O 5IIERIEROWH DR 5T
graded responses # R HEfES> 5 3 ‘all or none’
BOESHBEAMERESES. L LIESHEMAOTF
FEEVIER 5 5.
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7. MEEGO—ERREET 5 LIELIZEED
[FERERATHET 5. L L TEA 255
B EWE - TREERFEELR V.

2 SN oEWE & A REERE, B ED)
& OBRIC O WTIE 2~ BEETE - 7.

4. Skin potential activities and their
regional differences during normal sleep
in humans.

£ FOESEREROREELIEE & SFEME

T, HORI, A. MIYASHITA and Y. NIIMI (i
s, Rk, HGRN  RRREA, HibhAE)

PEhseA 15 N0 B RIERB OO (F
Wei) kA L o ki (SPL) & L O
RS (SPR) & 508k L, (RIRIEIE S LA E
DX A LT,

SPL : AJNRGTE MR b IRk R
U7e. $EiARBRCkarEs adicid L, Bilo
EMCECERET 5, Pz oX SRR
R ShY, BHoEESLIERPCR SN
(L& M 5 6 BER Shvic, FRISNEIRE MR
W 2 R HMIEIR IR B AN & B i 2 Tt
AMET L, WA S»IIEA D b1
Fo. FATUE, MERRATE CREOME(LEFTL
TRt 23 F B 3R CIENRIEREE & O3S &2 %9
RepkpMETF U7, 3800 SPL WEEE, WRIRS R
mrUCHIEREEDIEHLLTIHEH TDH %
P, TS ST, BRI EL
232D btz TR TREFHHAL & bR
TaEUie. O TE-$F IEIRB AR/
BIAE DB FEIERTH D, A FARIROT A
el L U C ORI FEOLBE WL LS
-7z,

SPR : HIRMIEICOWTIE, Wi (RARBES
1968, 30 : 231~244) DR & FRAIA L —3B R,
Lz, HVBUEERIEIRAE R L, W FHE
ReTH o7, MBI O 56 I EALE & (WA
PRE S, FRIEECREEOS, FERLERE
e, TRERE, kedNARBR S LaLl, Z
D3P OLBRIANERD D, FE=2D
24 TS TELENbr ol WTIO X
4 7T, DMHEEETFEChT R ST
7. RIFCHE, TEMNCEID b EvC L
B o 7o nd, IEREHE & Ol b B % b B

v

RISERR ST, BHAEO» DIk 57, -3
SHEIRTo SPR R KL, EMEBH BB L
¢, KiRiE SPR & SPL ofadEZE®»ELI L
VLG, EHAZ R U, Z ORI
SPL & SPR OiEEWLEAIERITHEEL TWwAH T
& B3RS BT, ~

5. The relationship between the electri-
cal and mechanical activity of the guinea-
pig stomach.

ENEv FEEBHICHTDHEE & INHEE OB
RIZDUT

Y. SAKAMOTO and H. KURIYAMA (YA
=, ELOR ok, 1, 4n)

EAE v b BRI O TSI E & Y
e & DRIRE 2 ERERIRIEIZ I X - THlE LT,

1. 38C CIEWEM DML D 2 5 IHETEA: %
TOWEIKIIE82msec T H - 2. 71k28C T
184msec THh - /<.

2. IRV TS B D 275 53 slow wave i
X AR TAFEAETS, LrLIfoXRE 7
INEV, IR FEAET B 7c D DR FEiE
—38mV (M/NERE) Th 5.

3, Krebs yiHi Nat % Lit, tris™ ki
B L CHIGHERIIREET S, Ll Liv ®
T TR VI X B s LY & R C i
FIERRE S 5. Trist TR E 0 T U 2 IHE
JI AR T %

4, CI- % NO3~ % Br~ E#it+ 5 &JHoH
BHIEEOINMOLEVRE T+ 5. Ll
CeH:sSO3~ TEMLT 2 LIUEOL E Wik 8k L
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6. Neuronal activity in the isolated corti-
cal slabs of the cat,
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1. Role of sodium ions in phenol red
transport by renal tubules of the goldfish.
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BRET S,

8. Effects of polarizing currents on long
lasting discharges in the frog muscle spindle.
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9. Identification of neuronal connections
in the central nervous system of Ouchidium

verruculatum.
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10, Reflex sympathetic responses produ-
ced by activation of vibrational receptors.
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