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The eftect of restricted food intake on the glucose and lipid
metabolism in obese-hyperglycemic mice Shunsuke HATA (Department of

Physiology, Wakayama Medical College)

Obese-hyperglycemic mice are characteristic of hyperphagia and resulting obesity. They
were kept on the restricted diet to maintain the normal body weight. The restricted obese
mice (RAQO) were sensitive to insulin, but did not shown the improvement of the glucose
tolerance. The food restriction increased activities of citrate cleavage enzyme in liver and of
lipase and lipoprotein lipase in adipose tissue. The decrease of the plasma insulin level and
the hepatic glucose-6-phosphatase activity were not observed in RAO mice. The hypertrophy
of the islets of Langerhans was suppressed but the degranulation was not affected by the

food restriction.
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Fig. 3. Effect of intraperitoneal administration

of insulin of blood sugar.
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Table 1.  Glucose uptake by diaphragm and
adipose tissue

Diaphragm Adipose tissue
mg/g wet weight/2hrs
Non-obese 8.49+0.37 (5) 2.724-0.43 (6)
with insulin 14.40+0.12 (5) 4.804-0.51(8)
Obese 693--051(4)  2.08+0.15(8)
with insulin 10504443 (4)  4.01+0.27(8)
Obese restricted 7.38+0.17(4) 1.97+0.15 (8)
with insulin 10.07 £4.79 (4) 3.82::0.24 (8)
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Table 2.  Lipase and lipoprotein lipase activities
of adipose tissue

Lipase Lipoprotein lipase

#Eq of FFA/g/1 pEq of FFA/g/hr
Non-obese 1280(2) 10529 (4)
Obese 535 (4) 5012 (4)
Obese restricted 1100 (4) 182411 (4)

Table 3. Hepatic citrate cleavage enzyme and
glucose-6-phosphatase activities

Citrate cleavage enzyme glucose-~
6—phosphatase

pmoles/mg of protein/hr

0419 0.048(5) 581 18.7(6)
1680 0.006(5) 640 16.8 (6)
833 25.0(6)

Non-obese
Obese
Obese restricted 0.890 0.079 (5)

Table 4. Serum immunoreactive insulin
uU/ml
Non-obese fasted (6) 61+13.9
fed () 90+13.2
Obese fasted (4) 213+38.3
fed (4) 500
Obese restricted fasted (4) 92+ 3.3
fed (5) 192+12.6
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FRET 5 X 5 Il < RO EHI AR R B B
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<hBLEEEHTVS (R Bait & P. Mialhe
W) PMMEEFE TR, Skt R Y v
OBEER{TE 5 & AN L REBREORZELT
L, EfmpEEkesLE. L L, —F, AO
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A B C
Fig. 4 Pancreas of Mice at 5 Months Old.
(Hematoxylin-eosin stain x 40)
A, normal littermate; B, American obese mice food ad libitum;
C, American obese mice food restricted.

A B C
Fig. 5 Pancreas of Mice at 5 Months Old.
(Gomori stain x 160)
A, normal littermate; B, American obese mice food ad libitum;
C, American obese mice food restricted.



A B C
Fig. 6 Liver of Mice at 5 Months Old.

(Hematoxylin-eosin stain x 40)
A, normal littermate; B, American obese mice food ad libitum;

C, American obese mice food restricted.
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Effects of some foodstuffs upon gastric emptying Ryozi NaANBA and
Hirosi SIINA (Depariment of Physiology, Okayama University Medical School)

1. Perfusing the dog stomach with various food-stuff solutions, the relationship of the
gastric motility with the amount of fluid expelled through the pylorus was studied.

2. When the saline solution was replaced with viscus solution, cooking oil, egg-yolk or
starch solution etc., the emptying was remarkably retarded, while little change in the gastric
motility was observed.

3. With NaCl as well as cane sugar solutions whose osmotic pressure was lower than
500 milliosmol/kg HO, the amplitude of gastric movement was increased ; as a result the
gastric emptying was accelerated. When the osmotic pressure was raised beyond 500
milliosmol/kg H,0, the tone of the stomach was increased and the gastric movement was
decreased in its amplitude ; as a result the gastric emptying was retarded. When the tone
of the stomach became excessively high, there can be seen the pulsations at the region just
oral to the pyloric sphincter, propagating in the oral dirrection to cause the remarkable delay
of the gastric emptying.

4. Cold (3C) or hot water (67°C) inhibited the gastric movement and the gastric emptying
became continuous.

5. When the saline solution was replaced with milk or black coffee, no change in either
the gastric motility or the emptying was observed.

6. From these results it may be concluded that some foodstuff solutions such as cooking
oil, egg-yolk, cane sugar solution and NaCl solution, stimulate the gastric mucosa and

produce the intrinsic mucosal reflex which regulates the gastric movement.

#%

BB OB BT 5 IR ER X V5
%< bB. T bbb, Hirsch (1893)12 (3 FE
LHTIRIBEE B2 oA X CERETIRCERN
BRAPEHICEEERIETZ L ERE, &b
iz »FEBIzMZ T Cannon (1907)) 13 BER%
D bORBEOMTEMPADOHKEZRET S DT
HBLLT, VOPIBIKHNERER L. Z
OFER, WP ORRBICERBEE VP D BRRA
WIEEBPEESRHEETS &35 2 0¥
P—RRIEHA S NZDTH 5.

LL7ns Mce Clure et al (192120 %X
U® & LT Barsony et al. (1925)¥%, Mc Cann

il

*HE RIS AT
MR AR
(FEFN444E10H 8 AZAD

{J. Physiol. Soc. Japan (1970) 32, 78-87)

(1929)2), Quigley et al. (1942)28, Thomas et al.
(1957)3%) &3 bR X 5 IR OBIER IO b
BOCLVWHIHEEPSZIOHREEEL TS, &
7z Roux (1897)29, Cole (1917)9, Wheelon (1921)
3), JIliE (1939)1®), Louckes et al. (1960)19 4
BIREE N EAEHHORS I Tth s L@EL
TVv3.

S HIC1958ELLR, &R B X U O IERIIZE
%‘%P‘i, Efglll)’ /1\5%13)15)’ j(ﬂ%lzi)%) K_bfc D:o
DA, ThEDL LIRS I UHARN OFE
T3 L BHE L. & CHEAEEIHEL
FOWNER OB E L R EHEL, TONEE
RICEBEABEEELCCSZ L EALMICL
7. DTl (19658 MB T T A VK
THENEREZER LCER, Zh b OMRIREEER
RHEEVOERZ LBOBEL X UHEEKOR
Blc—Eobr T 2 L2, BRAD
PEH AR IC L » THRfish T 2 e



ELOEREHHCE X ETHE 79

FHLPIT LK.

INHDOEEEREL TH 2 &,
JERI #1213 Poiseuille p#:H], V=

4.
gl PETIHES. Thabb, HO

BB VERG T ETFL LTEES
PEETARFTHIEE, HOKST
REZBEE, FLTHEY Th5.
LROBERTFD 55 THRIEELR
TFIIEER L BETH Y, ZOIBENE
EEIRBHET 5 b OSHENRE T
HBHLEZS.

FEEL 0 b ORF & AR
CHEBL, REHEEHEBRALTEN
MR ERR & 1T 5 7.

X B H &

EBRICIIAE 15kg Wit XOTHER S H
b, BB v pentobarbital sodium 25
mg/kg EEIRNES L TITR o 7.

EBRIITRTEAMERTH Y, TR LE
DRERIER LUK, /NI E EIHT L7z
L R ERYBELCER I OB &
W45, Fig. LRt koic, £ FHMMAEKE
2B HRA~K 10 em [ o 723807 (BEHED 54
LAfE Y oA cHEHERIL, OB
PRI » TS O BR L ERIETHRA
b= a— v BEHGH T AR EH R
B (C) WABEETS. >ZTICHMMABI
10cm Bio+igBEs ML, ZoWis» s
A~ CEREREHA S = = — v L EE)
AT LBk RRELBE (C) AR
ET 5. BT 5HEERKI—EOE SRz
hiezsf 21 o Mariotte ¥ (M) 7 & [EIEAE
(TH) 2B - TBARBIEHEATS. 20 & v,
HERIRITIEEMPN T 37°C KED RT3,

BIEICA 5 e ik EE C, 2L TU
FRIPEHEERE (V) oK H (A) NICiAT 5.
EREPMARAL IR, BREBCTw3 Yy
* (F) 22 ER LB iR 2 iR b A K) kg
$kshs. PRHEFAOWRKES a JICE TEY

Fig. 1.
Inflow cannula with rubber balloon. C, : Outflow cannula
with rubber balloon. CH : Glass tubings used for changing
the kinds of perfusing fluids. D : Duodenum. F : Float
provided with writing lever. K : Kymograph. M : Mariotte’s
bottle. S:Stomach (Pars pylorica). SY : Syphon. T; and T5:
Marey’s tambours. TH : Thermostat. V : Outflow volume
recorder. Wy and W, : Water manometers.

Arrangement of the experimental apparatus. C; :

5 & syphon (SY)Jiz X v AMcBEH & hoykiE ik
bAICETTS LBy FLFEACHZSB.
DY FOEES lem OELIZKE 10ml 1248
U35, BIo+EHEOESIER C),
Co) K BT % = 2Bk BAKESF (WL, W)),
& biz Marey o#figed (Ty, To) &4 L CHiRE
B (K mLicimgshe.

R Ul R 0.9% NaCl yg % %Rk L
L, TRROBRBEREER L. T7hbb,

1 HHEORELHDHORME LTI,
KEM, FV-—vih, ¥, IPH, BHER
(1, 5, 10, 209%).

2. BEEORELH D2 ORHLELT
%, ‘K (5, 10, 20, 25%), EEMEW (5,
10, 15, 20, 409,), 7 F —¥¥uE (5, 10,
15, 20, 409).

3. FOfMOBRE LT, TAI—LEK
(1, 10, 20, 40%), =—t—, BAE, 4%,
3C BLW 67°C @ 0.9% NaCl # 4 B\ 7z,

%F, Mariott L PHO 2T « +HEHE
LEI—AKEmIZBVIZ0L, ThEhEHalc
Lickh F TH - FSHBBEH LY 15em mL
7z. DT Mariotte ¥REHFHIT L D X 5Hicd
em B LTEER DT 5. ZOESFEOTT
BB L O-FZiRBNIEE 0.9% NaCl yE THEf
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LanbEEHLHEHsh2EELTHE TS, &
5LTHHMMERE R 2 AT, Bidod
BEkctE L, 20 S voEE EHEOE
bz T 5. B=EEE 30°C §i# ic fk -
7z.

PEFEWE D 8% 13 Fiske ¢ osmometer (Model
G-62) THRIE LA, Z O osmometer (I¥EIK
DK G T E % thermister I2 kX VEMAIL, Zh
% % milliosmol/kg H.O THiAi & 5 & 5 icix

o’t‘(‘é.

Fig. 2.

Effects of 209 starch solution upon the gastric
emptying. Vagus and splanchnic nerves were severed,
bilaterally. The stomach was perfused with 0.9% NaCl

S

R0 EREMT 09% NaCl EcEREL
BHRT 5 L BRI OB OESIHAIEL
<, BESHHITHL, +IETIRPYLB
OEEE S > TERACBEELTY L. £z
SV OEFRKROFEHPEHEE 50 ml/min TH
v, 1EOFESE TR 10 ml OERmESBE
Hahs.

L o E
a. BBV WEFWKE 0.9% NaCl
Wmel%&éwm5%wﬁﬁﬁm@p
2 Tl BEBICIZEHE BT ED

nize. EERROPEHIT D %mm&
b, 10% BT < B IR & PR

T2L, bTEHTED S PEEHOILE
BHHNBE. Tib b BEEN O FHN
EfEEh, HORBOEREAZOND.

O & EETIE O PR AR CEEIR R R
BnHbhs. Fig 2 1320% 060 CHE
WLicbDThHS, BHREBD T34

solution. At the arrow the saline solution was replaced

with 20% starch solution. The gastric emptying was
retarded. M : Gastric motility. D : Duodenal motility.
The calibration curve shown at the left indicates the

outflow volume in ml.

Fig. 3.

#%, BRI+ HERESIEHICITE
UIREEH A b 0 B 2R T. 2 0%
A O W PEH B3 920 ml/min, 1B FiRE
Bikic X AP ER b P 4T ml
THY, Zhix 0.9% NaCl CH#R L
BEOPHBEOKEETHS. ZDLD
B BEE O TTHE & P OB
ERRIROIEE R e o ITE D 185
Hizcabhs.
b. W 0%6Ndl&f&zﬁ>
U BNEEER Lcob, EREEX
ez CHERT 5 & Fig 3 iurRk
51T, BIREEOREIEHICHERL,
JEFRIE O BEHIIIER B T 5. £l
B DUEBhIIC X - THEH & h 2 IR
B ER DT 3ml ThB.
X5 RINEBOL X, EREEFC
0.99% NaCl ¥l v &z 5 L BHEHE
X OBEH O RBBIZ b 72 < b & DRER
CEHET 5.

Effects of soy bean oil upon the gastric empty-
ing. Vagus and splanchnic nerves were severed bilaterally.
When the saline solution was replaced with soy bean
oil at the arrow, the gastric emptying was retarded
remarkably. M : Gastric motility. D : Duodenal motility.

" The calibration curve shown at the right indicates the
outflow volume in ml.
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ERO X5 LAY —T W, IP
¥, AR CHERLEREE LDV
EBRTEF IR b, Fig 413z 0
1FICIEE b bW ERERT, &
PEHBER GBI LT v 5 2 LER
T

U EDRBHER 2SS 5 &, Table
VIZRT X 5 BRI DORER R & T
NERECE EFANBE OB OB
e

2. BEREOHE

a. RHK BBEISHIEN K

PHETSTH DD LIIHED D
WEr bR ENS.

%7 0.99% NaCl yTHNIE & #ER
LizDb, FHKIBAKD Dk 5~25%0
BHEAE b b v THERERETE -
7z.

ARBH s g T HE

]

! O A B
RN NGRS

Fig. 4. Effects of egg-yolk upon the gastric emptying.
Vagus and splanchnic nerves were severed bilaterally. When
the saline solution was replaced with egg-yolk at the arrow,
the gastric emptying was retarded remarkably. The explana-
tions of the tracing are the same as that of Fig. 3.

Table 1. Relationship between the wviscosity of the
perfusing fluid and the outflow volume through the pylorus.
The higher the viscosity of the perfusing fluid is, the smaller
the outflow volume through the pylorus becomes. The
viscosity of the fluid is quoted from Bingham®, Kandatsu”,
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ABA T BESR X O e
S %ﬂﬁ%?g\y} o Tz,

and Sameshima®?

Substance Viscosity Outflow volume
5% NaCl g cilEfi+ 5 &, LT ( g/cm. sec.) ( ml,/min, )
BB NBEEOLIE D LEHEHO Water 0.01005 70
FETEE AN - 10 % cane sugar sol. 1,38 70
SR b 0% oo o . |5 0
D& 10% NaCl ETHERT 2L 557 vane sugar sor. | 307 =
E%éﬁ&@%%ﬁ&iﬁ% L, %EI,EJ:;F% 40 % cane sugar sol, 6,20 25
%Eﬂ 2B, FieZ @élz\@{gﬁ{ﬁiﬁfi Egg-white 3.5 - 10.5 38
iji%% 0:ﬁﬁbf < 5. Egg-yolk 110.0 - 250,0 5
1595, NaCl ﬁﬁ({%ﬁb 7o BAIIX Olive oil 0.84 11
O S bicERicRs. Fig s | o o

Hrolflchs.
EORBHKOBER hD 5 L, HEEE
DOEEEAIAIE 72 Y, HEIFAERO BEIXEH
WHRT 2. ToRR, BRSKEOREL/NS
{72%. FEHMIERER» & AR 10 cm 0 &
D ETIRBHLTHEBSEDOh, Tl
WER L 75 - CHMAlC - TEET 5. 2o
R, DR X D RETZEERE Eon
DIEET B, FLTZOSvORERE IR
CEIPTH 3.
INLOEEERETSE L, BEKOBEEN
Bl L HIBRBBELEL R Y, TORE,

BE DR RHEKIE B RE 2 JIB L ORIRN
HEBEL, BBEEL»DEREEH OB
rETLELOND.

i3, Fig. 6 1 & RE OREK THWR LR
DY EERAEL LD T, AREKOEE
REL RBICONTHHOERT % Z & 2%EH
WRLTWA.

b. FEFE BEFER LB EEKD
ERERLIERETHS. 1% 5 5 %DEER
T EES S X ORISR I (ERIBD 5
AR
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15% NaCl

Fig. 5. Effects of 15% NaCl solution upon the gastric
emptying. Vagus and splanchnic nerves were bilaterally
severed. When the saline solution was replaced with 15%
NaCl solution, gastric emptying was retarded remarkably.

09% Nagl  5%NaCl 10%.NaCl

20 % NaCl

PO U O VO U O Y T 2 Y A T N T T O T N T O 0 v O B A
6 sec.

Fig. 6. Effects of various concentration of the NaCl
solution upon the gastric emptying. The higher the con-
centration of the NaCl solution is become the smaller the
outflow volume. The calibration curve shown at the right
indicates outflow volume in ml. Time in 6 sec.

Fig. 7.

Effects of 40% cane sugar solution upon the
gastric emptying. Vagus and splanchnic nerves were bila-
terally severed. When the saline solution was replaced with
409 cane sugar solution at the arrow, the tone of the
stomach was increased and gastric peristalses became
irregular in their amplitude. The gastric emptying was
retarded remarkably.

AP B JE T

ml.
15% NaCl 100

109, FEREWE <13 B BRER DME L I TLIE
+ 2 RIERREHIEE T 5. &bl
FEHEROBE®20%L Ric/o 5 L,
BERIIETETR RS 20D
BEESHOBIEIZ/NS LY, BT
EBEEIARAE 5. ZOBELE
ok D FEFRERR & RIERIC B AT GRS
XV RENE BT S X5k Y,
TR TEH b EI B L T < 5.
Fig. 7 1240% 5 R Lz 1 HIT
H5.

c. HEHER HEEORETDH
HEEEE LT, RikE FRROE
BREATIE 572,

1%% 5\ ik 5 %EEREBRIRCTERN
JRE R LT, BB XU+ BOE
B, FERRSRH iR E By b h
7z\.

109 % 5\ 1120925 VA IR CRER
5 LR S NI BB X OB
ERHR L TR BRECIUE, R
LR B, ERIEOENE
iy, Fig. 8 13209 WM TR
LEBAED LHITH 5.

F e 0% BERERIR TR T 5 &,
HERR I ek D ERIE OB
E—EERICRD.

rRoFRREBET S L, BEE
2% 300 milliosmol/kg H,O Pl kick %
L EMEARS R L CEBOIT
i, BEEOHEMAED bhD.

EHIBEEORERZPE Y 500
milliosmol/kg H,O Pl kicizs e, B
PR DT RRITE LW EZ e diT
R ORIBIE /NS 5.

RN OB b AHA L Y,
S0 8 T HPSFEAOIR X Y R Bl 23 HE
TBEHICHDB. TODIEREDOE
HEEHE 5.

nB, FERER X OEEERROER
EEICBCTEBENE 15 LK



AROBARHRCE N ETEE 83

PEHOBEREFR TH 5. ThixEL LTES
FRERT3b0THBHH, BB, Ihichx
T b OEREOMELTET 2B
3.

3. REDOEE

a. Bbo ERFEIFBREFECTH
3. %23 37°C ci|Ew bhi 0.9% NaCl 3T
HREEER L-0b, 67°C BifkiciE ®» bh

0.9% NaCl ¥ % b b\ TR+ 5. 0l

Elxbhbho BEEFCR TR L0
kB ESEETHS. Fig 91xz0 14]c67C
IR b FERIE S B NIRIC A D L RS
QK& v BB RO ES S EE
LT3, ZOWREBERHLORD, SLRTHE
RSN T 7 Y BIRBNE O BRI ERET
5. LhHLZoREBLEG»TEEHIRAIC
mHEEhB. 20 S CHEPEEICE TR

BRELTERY, ZOWHEO—2B3BRMICHE

B
i ,»JWJUUUUWUWWWW bl

20% glucose

Fig. 8.

Effects of 20% glucose solution upon the gastric emptying. Vagus and splanchnic

nerves were bilaterally severed. A : The stomach was perfused with the saline solution. B :
When the saline solution was replaced with 20% glucose solution, the gastric emptying was
remarkably retarded. The calibration curve shown at the left indicates the outflow volume

in ml. Time in 6 sec.

Table 2. Osmotic pressure of various solutions.
‘Osmotic pressure of the perfusing fluid was mea-
sured with the osmometer (Fiske’s Co. Model G 62)

Substance Milliosmol/kg HpO
Hy0 0
Tyrode sol, 326 ~ 329

5% NaCl sol.

AN

10% NaCl sol.

15% NaCl sol.

AN

|_20% NaCl sol.

25% NaCl sol,

5% cane sugar sol, 15%
10% cane sugar sol, 300
20% cane sugar sol, 648

5% glucose sol, 311
10% glucose sol, 640

1% alcohol sol. 177
10% alcohol sol, 844

D AN
| [ '&"

g 10011

Fig. 9. Effects of hot saline solution (67°C) upon
the gastric emptying. Vagus and splanchnic nerves
were bilaterally severed. At the arrow, the saline
solution was replaced with the saline solution
warmed to 67°C, gastric movements were super-
imposed with small undulations which were due
to reinforced breathings. The gastric movement was
inhibited and the emptying became continuous from
the pyloric portion. The calibration curve shown
at the left indicates the outflow volume in ml.
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J «,,,\ A -»’\«/\w./\.,‘—a\«f\-—‘k’

} cold(3°C) saline sol.

120—
ml,_+

Fig. 10. Effects of cold saline solution (3°C) upon the
gastric emptying. Vagus and splanchnic nerves were bilate-
rally severed. At the arrow, the saline solution was replaced
with the saline solution cooled to 3°C, gastric peristalses
were decreased in their amplitude and the emptying was
retarded.

black coffee

Fig. 11. Effects of 1.5% black coffee (Nescafé) upon the
gastric emptying. Vagus and splanchnic nerves were bilate-
rally severed. When the saline solution was replaced with
159 black coffee at the arrow, no influence being observed
on both the motility and the emptying. M : Gastric move-
ment. D : Duodenal movement. Calibration curve shown at
the left indicates the outflow volume in ml. Time in 6 sec.

—

"

.” |/
L«M W'«fﬂ M I (' jﬁ
‘m’ H10 o alcohol
X'Ml

\

i

Fig. 12. Effects of 10% alcohol solution upon the gastric
emptying. Vagus and splanchnic nerves were bilaterally
severed. When the saline solution was replaced with 10%
alcohol solution at the arrow, gastric peristalses were
remarkably increased in their amplitude. Calibration curve
shown at the right indicates the outflow volume in ml.

ZBENE & 7 TR » TR L T
W< R ERE OB BEE M
Hahs ECiIHEEESN3 2, BiEE
P& B & —E RO BRI Rt
Bl &Ehs X 5 e 5. Zhix
Mariotte Jffi & #ieHEH 1 & ORICFET
BEEILLDBLDTHS.

b. BHVLD BIRORRS
L EHEIC, 37°C i2iE» T 0.99; NaCl
WBTENREER LzOL, 3C 5%
Vix 5°C iz Lz 0.9% NaCl ¢
R+ 5 L BEEIKRECIE S h
5. T b EIREEORIEEEHIC
BT % LT, HBEEORERHL
FELLERLHSOPIC LEIOEE E
5. EleZ 0o FEHD
BloEGBHERTRIE2h T aikif
7z L R OB AT & o THRH 23 ErE
iwid., Fig. 1001 3Clc s L 7=
0.99 NaCl ## & bV TR LE 1
Flchs.

4, ZOMOKHZ LD

a. 43 WATEKEEHA TS
439.% 37°C iR CHEREREITR

5720, BEHR I UOFORHEHIE
Zjé’”ﬁ%f WD,
b. 2—t— FfiR&ERTWBA

vAK v ha—t— (Nescafé) # 4%
v, BHEb b h BROEETHS
15% AW (WL F3Liz Ahizw) &
b oV, Bk & FROERERE TR
a7z, ZOBES Fig 11177 %5

BIEBR X OV CER B g
Bz,

c. HeTra—L THERERT
VB EARE (28) 30T
FTAa—NETELDOEE (1~409)
L CENREREREZITE 5 2.

1. 7hra— VK 1%rb
9%D 5T VT a—VKEKETEN
fRE R L T b BIREhEDR X Ok
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HicE bz B v,

10% 7 v 2 — kR CHEER T 5 &, RS
N BEHMBICIBBED bRy, &
PEHICEL T D 2 NEHEPBOONS. 55
T va—LVEER»rD 5 L, BHFAEHOR
BBl EY, BIFEKOREN/NE L, Wk
HOBHRERIC 5.

B, BEHNREREITH Y, WP e
BTl bh T3 L &, 10%»515%7 v =
—NWIKEIRE b bV CHERERE{TR 5 LEH
kR ERY (Fig 12). 375b b BEEIHIIHE
AIELL Y, BoRELHEAL, 2 LU T#ER
BOREE IC L > TP s B3 X 51 B,

I. BAE HAEZ DL CHERER
BT 57205, 238 Tk BEEB X ONEEH
WERA BB D bhiz v,

#

ik

BRI B C T+~ S h3
B, TOBWFCOVTERESRE TRk
SIZL < bhoTWi,

19584E, fERLIC L » THRRShIBEANK
DI ENAPHIC b EESRBE 2 E U T
VWHThD H L RGNS hS. Uk
(Q965PNIMB LT A I VHE DD v THRN
R % R UK OB AR BERER L T v
5.

LALERDL, bhvbho BEAEEICB VT
BEAORG, BYUSBREMLRS. 22T
T2 ORGhE BRIENRKE OBRE M5 2 &2
bobbEELZILTHSH. BEET RO
REEBLTZOEREITR IO THB. *
DHEER, BREHRL - TO3HHEY, 50
ALFRME, flx i dRRoBR, BEE &
e &R ERIENRE & i L CEES
L, ZORAEPHEREGE LT 5 = & BHS
DT 5. T b b, BBEEN 300~400
milliosmol/kg H,0 @ & i i3 FEEN K 28
BEICHRELUEES LT S SR (g s e
3. BEEZS 500 milliosmol/kg H,O DL E0¥E
¥ (B2 13109%LL Fo NaCl g5, 209500 Lo

YEIK, 10%LL ED T V2 — VKR 12vTh
LHIRAHZBCER LT, P WMHeko
BEEE D 5. Z 0k BHUMMAmAEIIE
INETR Y, EBRENE OREIXFEREOBK
2 X o THICHEFTT 3 72 DI R IR O PEHE
FHRERIT. Tho0EER, BEBTEOA
525 L BENREREAEC LS LREL
7z Hunt 1951)10, H3vwife: ATILZ2E
BER A b HBHRT L7 IUp (1964)38) 00 SE B
FRie—%+5.

Fle BT S 5. =ik Table 2 1=
Y& D IRHER K E i s B Bk 0o
Bz &t ZoOFRREI 2 v T 38833
2, ZOHEE Moritz (1901)%) o, 71
HbHIRVA—F, Y — Tk REEHICE
LB LS ERERIC—FT 5.

L LIEEDE K Ot Ez v v LA LD
10)11)30).@%' y“\/»'7-2‘22)23)37)7% 1{) 1‘51,\’ » 5 ‘/Wi“i"
TR BT DO R 4 S B b b v
TERETR->TESN, “FhbHEL
MEOBRERAZZLEEL, SESOLE
Bz 2V TSR TV,

88, bhvbho BEER L OEREHEH
RIS ROERARAR 1, BARICHA L7z B s
% DIEBIKIC X > THIHEB~ L i S hT
VB, ZOZ LB » I HEEE AT AR
P 2 B2 BTV B I L ER LTV 5.

EROSFEREBE TS &, BRASSEHIE

AIlAYiz ik Poiseuille o HI, V=i§;]l_l BT

2. T bLBEOHRHEVERAGS+TsHTFL
LTk, EEp 2ET5HRE TokszE
28R, ZLTEANBFORE» Th5. =
LTZhHDEFDS bTLRICEIRE L B
DEENEETDHY, ZhEHET L0
BEARE TH 5. 722 O®ERID» SR O
OFRHERBNBPHC SV L TEELRFER B
FETZERbRB.

753, Thomas?93®) pIFL L v 2 B O
LS HEREM T X » T4 T 3 enterogastric reflex
PERENEEZTE CTEARBHERAG LT3
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LESZ LRAREORETH Y, ZoREic
DVTREBRELATER b V.

& £

W O XK, /NPl 2 DI
UTc BB 2 0 BHgFTE % 0.9% NaCl ygds &
U« DREORBMBKE DDV CHERL, +
B> OHEH S ha B E L, BHEARO
EEEFRFCEE LT, FEORBBKIEE
BB X OEREHHIcE 2 2 B EBE R~ *
OFREBERTHLOEDOEY TH 5.

L dE, JFEE, DRA, RBARRR & OfstE
DR ERL S ORIEPEHNER T 5.

2. RMUK, BEREREE, T —AIREEO X
HSIRBECEBRT A2 bDESETD X 5 Itk
3. ThbLEHEN 300~500 milliosmol/kg
HOTh 5 L HIEANRF & BE L CEB &I
T 3. XbIEFEEN 500 mliosmol/kg H,O LA
Ll s L BRERIEY, FORBIEEI
OIRIEIZIRTT U T HEEFIR O PRHEN & 5.

E e BERESRINC 2% 5 & MBS O
BEOHEE»AET, Zh EEshisnon
e > CEET5 X 91Lh 5.

3. BANES MR D 5 VITHIREICRD
BN ERE CEREITR Y &, WTFhbiEE)
OWHEEL L, WIS CHEHT 5.

4. FF, =—v—E£3BEHB X OHHEH
CEERD .

5. ZhooEBREE»D, BERCEAR
P T 2 72 OFEIKE, T b BRERNK
HWHEEFEEL, BHORR BBHE 0BRSS, 5
M, VXrEEHELT, BoONAPE L L
LTwasborEZBNS.

6. EROBRERIFEL, BREHHIZEL
i3, JERIIc Poiseuille m:gl, V= %‘:{L
MIETIEEBZLEH L.
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Analysis of the evoked potential on visual cortex induced by the
electrical stimulation of superior colliculus Haruo YOSHIKAWA (Depariment
of Physiology, Kyoto Prefectural University of Medicine)

Evoked potentials consisting of three components, [, [ and [I, were recorded from visual
cortex of adult rabbits by electrical stimulation of the ipsilateral superior colliculus (SC).

1. Component [, the negativé wave evoked only from the superior or middle layer of
SC had the latency and peak time, 1.5 and 4.5 msec, respectively. At double shock stimulation,
this component recovered fully within 5msec. It was maintained during repetitive SC
stimulation at 100 Hz, and was resistant to Nembutal given intravenously. Component [ is
thus presumed to represent a volly of impulses conducting along the corticotectal fibers
antidromically.

2. Component ], evoked from any layer of SC, was a negative-positive wave. The
negative peak was at 7 msec and the positive one at 15 msec. This component took about
200 msec for full recovery at double shock and did not follow 100 Hz repetitive stimulation
of SC.

3. The peak time of component J| was 25 to 100 msec. This component was the most
susceptible to Nembutal. It was facilitated by double shock stimulation at 10 to 40 msec inter-
vals. The component [ could be evoked even from the midbrain reticular formation

underneath SC.

[. #&

BT 0B B i o K B
Rl 22, WHECRIMIBEREERCRE
RERCESREIFEL (ERBR BHE
F), EEE—REFREOLSICHELS.
LA LA D, % OmREHIIE R X ORERHE b
LRSS BB B ERORRERICRT
B HPOEERBELTIETZILOTDHS.
=HE, LRIEAER I CREE? bRELZ
o, ShARMHERZ L K LT (Crosby et al.?) 15
BT sRkEHcEE T b T Y
%. —7J Altman & Carpenter®, Altman®iz X
5L PR ISR (Starzl & Magoun®)
DO—IR T & B FRHRBRIE L @A 2 R
b, L b IR & 0 FREERREE R~
OBFIE RIS LEEBH T Rbhs. T O
FIRHERIER OBHR L IR RERE
EHHEELRERE LT LEOBEOEE
HrEHbE3L0TH Y, LEEFARCHERE
FHOEEMICEER 5L T\ 3 FREMBTE

(FEFA44E 118 10 A ZZA)
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(J. Physiol. Soc. Japan (1970} 32, 88-973

%. Brown & Marco® 1z L5 EEDL ViR
LB & - CRBC BT 3 EFREO—K
RS BWE EZT B, £, BEO aPEEIER
B6hs (Takebayashi et alD). #j#Ex =iz
BT EREOUIBRC X VREMHEC BT 2 XH
BRSO ZREAPHERERT Z & b Hbh
Tv 3% (Rose & Lindsley®). LIk 728
R % & T SMUEIR & A EICHRHEER 2 o
(Altman®, Altman & Carpenter®). Z @ FMil
BRI AMAESIR R > B b i & 520 BB T RHE
%%, T Y (Bishop & Clare®), = DI D
VI UMIMIC & - TRESICRT 2 HFHRK
BO—WRRSMMEE S D. BE»b EREOE
B HEEO—IE B2 50, AWMEI LEE K
B OBRICERL, ThEeffRyshaLl
T, LEOHBHEIC X > TREFICBVTH
REMVTHE SN T, ZOFFBEMO ST
ZRD T

n. 5 &

FERCIIEE 25~3.0kg OREIA THX
B+ % Fiv 2. FHiE{EIX Nembutal (sodium
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pentobarbital) E: T (20~30 mg/kg,
Bk E) TRATIC2%E B pro-
caine WP BHEESE YT 7. &R
Zp=a—LEAL 7z %, Flaxedil
(gallamine triethiodide) TEh % JEH)
L, AT HERE U CEALINE
ERCEEL, ABBEEOTIFICLS
TR RETR O BENR 35 X UMETRLS, BHIEES
OBEZ (T -z, KREFEM OUIRRIC
X B PRI B X ONDIE Rk S o
e/ ELT5DTHD. BER
BB RRET DI, HEREE S
DIRL, EEELEHMRIEAKTI T
L. Fififlgkes X OCEERICE
B EMEEICTERABE R ezl
VIR L 2 %3¥EEE procaine ¥EIRE BE
SR TRFTREEE L 7.
SRR LT be v EEHS R —
OBk DM 20 cm {28 v 7 xenon lamp
ThHExz 7., MAORKTERORETTY Fe
VRLEBIX Ll dn o T, EHRBEUSICET 2 EhR
BEWEREENICEY TfTh - . EEREO
TORERERRE r—FOLRMENELT, &
WO—EE L T F AV THIRR L 7R RA 7
— VAR (S OTERR 50 pr, BABRIEERE 1.0 mm)
. HIBERIT Sawyerl) nfFEIRIE %
ZiZ LT, WMEEEE TREA L Y BAAICHIA
Liz. EBRIKTHMEZERY H L T10% formalin
TR EEE L CEBRARE R TS, £
DE S EHR Lic. BRI B ALERMS-
3 TITR o7c. KFRBEIMSB L O LRI &
% B B T 1 HE U 7o SRERFEAE T B
WHL, $RONEEREE RZ T I BEL
. HFFEBAB I LRI X 3 FREA
v CAT 400B w20Ein&E Bk L ¢, X-Y
recorder GE04% L7z, Analysis time % 125 msec
L L. IEEHbic LRSI D 5 ik
EEBSHEE 1Hz ofEE 20527, b
L5, TOEEOCL VIELMEICY - TEA
DREREEEZT R LIEHTD - THERL
To. Elo, EFBROED B iz EEESMKIC

Fig 1L

Regional difference of the photically evoked
potential recorded on the posterior half of cortical surface.
Flashes were given to the atropinized right eye. Time scale:
100 msec, vertical bar : 100 xV. All records shown in this
paper were averaged from each 20 responses by means of
CAT 400 B. Positivity is downward in this and following
figures.

X B SR 20EMEILL 5T, BEH2ED
F5Pi B LT 5 Z L BN DI,
EEREIAIL EAFRIED 7 ® 12 5 %2 7z Nembutal
BB RRNE LR Y, 4~ 6Hz ORI
MBI RSN B IREBTIT R o 72, EBRBPE)
WOIEBL % o7z iz & V3% L Flaxedil % 5
ANEETENL, T=d—HAyymnzxa—
7R B IR L.

M. #* S

BRI X % FRBEAL LAE EoTTE
WAZ L 5 TRBZEXTEENSE. £ZT,
AERTIRETHFREMEBEICLTRED
RERERE»D, EERBIC X3 FEEMORT
SRR R ET D Lic Lz, IA T XRE
O ETEMEE L T i Monier & Gangloff!D o
BRI Ic K { atlas 235 % 23, HFHFEHE
ROSFHCET 5L CRERT £ 0. Fig.
1 G AR EIRREE 52 iz, M3 7nb
LB IEHE 4 S0ESFIThT BT &
BTEZ, H3EBLMWATEKVIREORE
v, OB OECIIHIB I TR E 2 LR
RISk 2 72. 7 OERBIEIH0 18 msec Th o7z, &
N VMO E 4 EEES TR, B3RS
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PG OV 12k < RIB O /D & VB &
Zhichke HERBIRIEO K & VEBEEEAR b h
Lol ZOWSTREMEERRIGZOE
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Fig. 2. Corticogram obtained by electrical stimu-
lation applied at various depths. A bipolar stimu-
lating electrode was inserted wvertically toward
superior colliculus (SC). The depths of the stimu-
lating electrode are shown on the left of each
record, as measured from the cortical surface. The
surface of SC was at 3.5 mm. Calibrations : 100
msec and 100 pV.

Fig. 3.  Potentials recorded from the surface of
SC exposed by ablation of the overlying occipital
cortex. Stimuli were given by the same bipolar
electrode as in Fig. 2, the tips of which were 0.5
mm deep vertically from the surface of the exposed
SC. Calibrations : 100 msec and 100 £V.

Bt E 3 2E0EanERL D b E G 20msec
PETHhoTc. 52 B0 TR asisg
BRLNT, ZEMEORERCHEZNFERE
PLEFLEF L. 20BN 25msec Tho
z. K108y TRREEO L VCEREENE
&z, RAKRELETRAL, 2, 3, 40
EPRCE T 5 dHEE Y, 2, 3, 4t
37613, Fig 1 omMmEEHERIGE 27225
SHAPED X 5 i HRECERZED 5 Z LR

%VC“ & - 7z, JEE'; 1l7 2,7 3Iy 4 @ﬁ'ﬁ%%}iﬁfﬁ
DRI, AL, 2, 3, 4ORFERFED

Zh& Db 5~12msec Ed ol WICERER
I REHME 52 % &, Fig. 1 L& ERH
TEFBRIZE L T aERE 272, U R0k
Brb, K32 LHEAB I OCROHUERED
hiclaS T 280 e HiRHEEEBL, LB
L BBREMOTEFIZIZ DWW TITh 7. T
D4yt Monier & Gangloffll o ## HIFEYHF
ZZ2izF < cortex opticum | ¢k {—F L.

PG BB & BB 0 L2 5 Wy
P OMEEEE CEECHIA LS D, BE 05
mm fFIC HEERNE 2205852, EiRoiEeE
WA b EMEEH L, CAT 400B s
Bit+5 & Fig 2 oR&Er iz, E0FFEX
FIBERRR O FERE» b OB S&FRT.

F BRI OEE N 4.0mm DL &, FED
artifact I2#% v T, EROEVTEMEDORMER
LT RICKE BN, B X UBR, BEoEw
el 65 BRBAME 272, T OFTIRE
BRI T 2% B R formalin B 5 U 7z EA T

FIABRE PR 5 & L RREOR S 13 RERE >
5 35mm Thol., L7ehoT 40mm DFE
ORI Tx SNIHFREMI LEOR~TE
T X 3 REFRBEMNTHD. BEILHEPE
BzELTwAavE Stz bBfo k 5 5HEE
P R d 7. Fig. 2 28T, 2.0 mm,
3.0mm OEIDNHK TR LI EHEL X U8
WMOBVREROHBRIARETD Y, HofE
BEITRLN I 570, HEEHES EEFE~f
BLDEOIEM~EATE L EORBFRBEN
o TiR#my 3 (Fig 9).
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Wiz, FROYRETRL CERE L LR
FKEH» 5 0.5 mm FIREME EEICHA L TH]
W5 xR0k ERE» 5 EREHRTEH L
TEEEEEMT Fig 3 iRtk ) c@itig
FEALL ZHickE IRIE D /NS VBB SR
Y, BMREAOLD OESIC 2 ~ 3 OFVIE
FROBMEESLEETZONRAON. ZOK
BrbZEX T, LEBSHEICE - TREHET
ek LB, FEOEBEREEMNEBESR
R L2720 TERAEY

FEAEEROM S & KMEEFHFRBALOWEK
B oBBRERN L Fig 4). FRELIH
BRIEPBZES0RSIChbiT 2 L R TE .
RFL T B TBROERICR Lic X 5 Iniksy
I, I, MBRLI. L1 RERSLOE
S 4, 1.5 msec, 4.5 msec DERMERTH 5.
THERBEARDRR 2 0REFEFERMIC L - TEE
TRELEEREMOE LR VRSOEREL Y
RRVE. By TR~ T4 TH A i

STRENGTH OF
STIMULATION |
volt

50 i e
1B N
125 -ﬂf/““”

175

220

"""
0 «W\/
L

TFig. 4. Stimulus strength versus wave form
relation in the cortical response evoked by the
stimulation of the superficial layer of ipsilateral
SC. Strength of stimuli (0.02 msec duration) given
to SC is indicated on the left of each record. [,
I and [ in the bottom trace represent three
.components of the evoked potentials. Component [
has the lowest threshold, component ]| intermediate
:and component | the highest. Calibrations : 100
msec and 100 #V.

7 msec, 15msec T 7. RoMEERB X
Ut OB\ B CIEERHE—E TR {25~
100 msec Tdh »7z. Fig. 4 Tk 0.02 msec
OB, #lxiE 5.0V Talig I 285%3
HEL, 75V TRESIAR-E VRIS
PHORSEERERbAL . 125V ORIET
Ay M BME» B b gy, 175V Tady [ 4%
Rbhie. 340V TR E bIRIBARKE /&
Sl BY s, BEET, I, 10JEFTH
{5, BREEARSL VHMOBSEHED
BEISNEDP oo, BREVED THDbIS &
&0 BB O S OHESHERERPIZE T
Bz p, HEomS L&y OHBHE, b
LERSBRONBIEFEARETH 5T,
FRESOEEERY RAedic, ERIC23E
FgxEx T, zoRBEMEEEx25 L, Fig

INTERVAL
msec

50

25

10

25

ot

Fig. 5. Double shock SC stimuli. The condition-
ing and test stimuli were 0.02msec in duration
and 20 V in strength. The two stimuli were given
at the interval of 50 to 2.5msec, as indicated.
Downward arrows : conditioning stimuli, upward
arrows : test stimuli. Component | recovered
within 5 msec, component [ had slow recovery
which took about 200 msec and component [[ were
facilitated when the interval was 10 to 2.5 msec.
Calibrations : 100 msec and 100 g£V.
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5IRLE D iEREe 2. BREEOCTHR
L7cingkix LR 1 Bl E 52 Cxest|/e
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Fig. 6.  The depression and facilitation curves
obtained with double shock SC stimulation. Records
are shown in Fig. 5. Amplitudes of respective
components in test responses are plotted in
ordinates as a function of stimulus intervals
(abscissae). Component | showed completely the
same recovery in all rabbits used, the component
I did not show much variation among rabbits.
The facilitation of component [[ varied 100 to
400%.

ERTRRR

_I

Fig. 7. Cortical potential in response to the
repetitive stimulation of ipsilateral SC. Upper trace:
single stimulation. Lower trace : 7 pulses were given
to SC at a frequency of 100 Hz at the moments
indicated by arrows. Calibration : 100 msec and
100 £V

CEhFh bR B2, 2 BRI ORH
Ml x 2o cRb L. B4y [1d 2.5 msec
ORIBRIE RN E 52 7c & KITbH L
KRB, Zhie KU TES T RlEHERE
M 25 msecd & FITMENICR B, 50msec T
FHEE L o, & bR CRREREOR
MeRET 5 S L 3L BELRT O
% 200msec % B U 7z.  FRsy ARG 22
2.5~10msec Ok ICEHIZZDORELKE <
777275, 25 msec, 50 msec TIXIHEDO L D &
R CEE TS - 7.
INLOREEPLEEEEL R 5 L Fig 6
DML THBH. FARIEIC X 5 G0 ERED -
ICRBR & B % o R TIR E SRS & R
T TREFIL 72 b D DERLS DT RIFF DIRIE &
100% & LT Fig. 4 o KGEOIRE & #g L7z,
B4y 1 ik Z of T 5 msee, +Hup0ERHIT
3 ~5msec IcEEEIEER L 2. O
I X 10 msec AN CE M =20 7225, #
20msec » HELIZEIEL, 50msec TiEKI25
% T, 100% (3T % 1213 200 msec #ZE L
7o. Bsy T OEHE R b ERFIE O s > &k
M, EEBRFICE VTR CEREER L.
A Mk = o4 TH b FRICEE Sh 2 ORI
BEIL, ARREEO 400% i LR, 2ER
Bl LG E W 5 L BRI OIRIE © 100~
4009 o FoOE 2 Oflik R Lz, WIS b HRK
k@ AS 40 msec LA D & & IC/RERR B R B
7z. DL EORER?BG 1 IECEEREEEZ
RTOTVFFRAERNESRCKIETH Y, BRI
I EEERES R 200msec B2 2 L5
b, VFFRENLIEKOETH B Z LR THET

EBHN, SHIIhERECTI D ERICHE
EI< ViRLFE (100Hz) % 5%7%. ZORE

»Fig. TthH 5. EBOTHFITERIBICL S
SRR STHS. TEBRODETIE 100Hz ©7
BOFME 52 72, s TR L TR
BB LI22S, F i 2 38 B DAMR o filic st
LCHEERIEL 72 h » 7z, e bka [k
100 Hz DFIc b BIIELYF 7 2% 4 &
BVWRIGETH D Z L PHERTE .
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Fig. 8 % Nembutal FFE:sS FEHEIC X 5
FERRECCB I I TEERMN LD T
» 5. Nembutal 30 mg/kg % &IRNZE LE
%, BEMEITTHIGEL Y, FRIGCHE
LT, EE%I DEBEZFIREN>T2OICKL
T, By I, MiFsE2cigsk Lz, Nembutal #
H%1055 TR T "B bhih®, 9045813k
GlIRE &Y ERbhi. 04540k
FEREHTE D bR RO, RiFO/NE
WA b D Th o7, —fEEYIc Nembutal
X F T RENTEA VANV ADGECIERT
DEvbhTws. LR TZoEPL D,
B 1Ry F 72BN ERCRIETH Y, Ry
I, IZyvr 22N LK Thdsde vz &
5. eSS X v b Nembutal iz X
2WHP S OEERBZ I ERS, X V£L

BEFORE
ABMINISTRATION

TIME AFTER
ADMINISTRATION

IMMEDIATELY AFTER
min.

10

30

TN

Fig. 8.  The effect of Nembutal on cortical
response evoked by the stimulation of SC. Nem.-
butal was given intravenously (30 mg/kg). Arrows:
stimuli given to SC. Component | showed little
change, while other components completely dis-
appeared immediately after administration. Com-
ponent ] began to reappear 10 minutes after, then
component [| 30 minutes after administration. It
took 90 minutes or more for complete recovery of
these two components. Calibrations : 100 msec and
100 V.

DY F T AEELEEECEER DS L5 IE
bivs.

ST, HIHERE EERE» D & OB
#EDTITL L Fig. 9 oFfRE 27z, Thbb
LER~PEORE gAY, I, I»55%

Rk

Fig. 9. Cortical respnses evoked by the stimu-
lation at various depths in SC and midbrain reti-
cular formation (RF). Stimulating points are maked
with dots on the semidiagrammatical drawing of
brain stem and corresponding records of cortical
responses are connected to each dot. Component |
was evoked only by the stimulation of the super-
ficial and middle layers of SC. Component | could
be evoked also by the stimulation of the deeper
layers of SC. Component [| was evoked even by
the stimulation of midbrain reticular formation.
Calibrations : 100 msec and 100 g£V.

Fig. 10. Distribution of potentials evoked by
SC stimulation on the posterior half of cortical
surface. Stimuli were given to the superficial layer
of the left SC. Calibrations: 100 msec and 100 gV.



94 EEBLARMIC X SR EEBERNLOST

BEFRFEENR LN, ERREBOFM TR
By lERond, gal, ToxrsZHL»T
bote. SHICHMBBEED T, TOREN
AR IR IC BT B LR T 0 B3 B b vk o
BAaRBEbhz»ro. Bk, gyl Rk
~HBOFECOARFERSh, RAHlixsbic
EEOHBIC L > Thx bh, PRHEREOH]
BCRRSNOABRRLND Z ERbroT.
B DR IR ST RIS RE Lic
2, o FEERTIRED X 5 BHERBAE L
BNDOPERITILERDE. 22T, H
Wr FEFE~PEichx, Fig 1 0XHHEN
2 X % RB O R R BRI U CAERAL TS
EBf ki L. ETHRS I CERETSE, #
HE ThbbLE3EBLHA TR OSRET
Hole. TORBOFTHHEOEH LK [ O
g% 100% & LiLoEFORS [ L kT 2
L, Bl EBE0ISTIARZ%UT, H2E8t
Ay TIRT0%LAT, 5 4 & 3By Ti349%LA
TTh ol HURETLRS I ZIARIIE
2, WIEE30%UTTh 7. Ry TdHEEH
X VAMOE 4 2 ELRHACRVIRE S K &
<, EHRBIGES - TS o, T
DESLRAFBECB TR, ZTOR
T/ & h o7 A4 N FEER X OSHil BB
DIECEATER IR .

V. & %®

REELBREEENICHER T 2D, K
BB B M o initial volley %#EWHT %
WHRRSEOMHEEE ELFIRE T2 b
nagHrRBELE Rk ® 2 Fig 1). 2hix
Monier & Gangloffl) D fBHZEIHIZE & £ -5
{ cortex opticum | &b L~ L7DT, &
DESEREEL E W z. Talbot & Marshal
B, 13X a2k OV L OMEEE M/ NER LT
JEiestin Ui REEEFE RH L, b=
TrlREEL, AERONA VIF TR
3R FOWAL Y bHEF TEPRITECEHLS T
BB, FLTEREEERS BT TRERIC
FEL B,

AREBRTx 2 EEHEKC X 3 HEEBRENM
W 3ERAT L DRRB. ERAY 1 IR X OTHAR
WL, BRI TH D T &b b B FiREES
B THESHICEELLIETHSH LEL
bhp. i bR 2EBEELL EOR
BRI 2 sy 1 OEE R NE { R T
LY ORBICE 5ERDI0. b1
BREC 3 2 3B 28R Ao BRAy 23R LT
BYRL BEYZ YLV LR, BHEERRIC
I BT e bHLPE YT I RAENS
BWEETHE., ThbbEELEL HERE
W A BRI LA EETH B, RN
ik, Tk i EE, b EEED
5 E oo stratum zonale & Hi g ¢ stratum
griseum et album intermediale (ZH S,
following eye movement {ZE{ZT % L vbi T
5% (Crosby et alD). FR4y 1%, L7ed-T
corticotectal fiber MFMERIHTH B L Bbh
5. Bo 1 EEORBRB LI OCHEORM TR
bhadz b, Byl PMERE TR LBIRET
z bR ERERL, MERENELEE LA
+ 2. Corticotectal fiber 137 & D WEFLER TIEH
EhTvsn, KERTHCIEIA UV FFITE
T % Leblane!® iz X » T2 OFFERGER Sh
T3, EADEF 2 0REFEIRCE > Tk
T corticotectal fiber DEJHE E HZTHDY,
ZOERIEE msee TH o7z, THIEARERD
R4y 1 o¥ER: (15msec) X D b LEV. B4
[ oD 5 corticotectal fiber DFHERED P
B b (RS fSEE O TR O RIBHE & RARD
L#10m/sec x5, Ziix Toyama B33
FaCHRE L7 13m/sec & X< —ET 5.

TH AR L VR I REEE A 3m/sec T,
TOBERELE VI LiCkB. ) LTEE
LicieiigpEerx Gasser 0 WEELENY O WREIRME
DL L B B, B3V ABRHEOMCD
O DfEEME  (Pattonl®) t—T 5.

R4y b TE SR A4 <, HRERA BRI /2 RS &
Wo THRERG T b 5 5, EEERER N
200msec Z2E L, R4 [ BE{EEEZ T
v» Nembutal 03 5RETHET S 2 L=, K
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[ 28 100Hz o FEESKHIMIC X < Kis+ 50
ERLT, ZORSRBELEVC b, B
EPRYFTFRENLERGTHS. STHRSE
IEEEFIBICE s TEDL D HREEE- T
REFETIONAELDES I H. EFE 2 hiE
OO, ZORKEN corticotectal fiber
DERRNICHK S AR B>, RENTY TS
AENLCHFBSNIERKETRAEVES S p e
WHZETHB. Lrl, EREEBORBIC L
o TG I BRLN IS 22 0b b FR4T 1
PHEBENDZ LR, BT LYV VST 0Kk
BREEMECZ &, 5wy | BMERET
ROVEIRECTLZONEKLT, BaLigkL
BINE VIMADRSY [ DIRIEI/N S VST
ROLBBAKRECZ L2 2 0L FHOTEEM
BB, o¥cEzRE bR, LR
ICHE B AR D I I X B3 v v R T
Lo THMABREERCEBEIZEY, Rl
FHLCEETDS. L2208 MRREE
KRB & 2 IS S ~B e ok
EBOILKLT, BT RR~EEETHS.
e, HARO W L B % B o stratum
opticum {Z434i LTV % 0 T_k EIRE 0RlE T
BAy I 38R %6 T & 5 RERRERS, Mo 1 %5
FESES & Y b Nembutal BrERiC 3 3 3P0 2355
W Ehh, TOEZFIBFESHKEY. ERE
> B IMABRIR AR A~T < BAER K S Bl Iz
WY, B Ok T 5 5 T HA~T < il
Fhh iz (Altman & Carpenterd). L7zt
> T, ZORKEEE-T, ERHMICE - T3
LT Vv 2 PSMAIR R 2 1R B i 5]
ET 3R . 5, ERE SRR
AREIER) I e B4R A S D (Altmand) Al
man & Carpenterd), #EA 1% £ 7=, BB
BEERDBD LS. LEenoT, EEHNIIC
> THEMERE L CRE RN BRTE 2
FIREMEIZ B % 2%, SEIDERER) 513720
ROV TIRERTE A .

Gy MV BREE 6 U C B b BRBTE DM <, 18
B, RO S, E7r, 1R e,
REPTALZETHEZLnd, vF7r258<

BURBICER LR ThE L EL NS,
7o, BE2FBHBOBEIE & & i R
Wi X B B0 NI ER EEShSE Z L
BB Y, ZORSOREEICESET B ERREK
DPEVEHETDHLZEITRREND. PRERE
B EE L BEREER 2 ED, oM
MR OMIRREE DL D, 2t Aolod L oL 2
P EOEEEE R SICL Y, %< Oz
EENCEZIRAR S B L, sfEoE LF2
FERBIZ & 5 TEBNTHIA L 2 DS
FBERRIC L 5 TX VEL D HERERR %
BT LY LB BGTEs. 20k
5 IR A OEENT, T h LEED S EE
HERBRIL & A U C R ICIBRE, Higo B VBT
EFERLIBTH A 5. Altmand Altman &
Carpenter?) DRZHIZEIRTIIC & AR
b PRI R 2 S L BRI R~ b h B
MEX RIS ERERBELTE Y, FRZEED
FPERR L IR R e iRl L 22 5 1n
51, Takebayashi et al.” FF< b SUAW by
IZ X 5 BB D a ik, Brown & Marco®
Lo TUREN ERL VIR LHIC X 5 i
(R B FHEIEIE D —REE S DIE b - Ehs
SIFHBRREN L TRBICEZ b hi s
THHLLTHARSE VL, %72, LR
Wi X - THRBBERR N L CRECHRK
BB LTHARESE T & v. Rose
& Lindsley® 134 % = o FRBESIKCE
SRR TS msec OFRKINE RBCIHH L. &
T & ZRFRFIC EREIRIC & o THEF 2 0%
FERBICOHFBHRRS PEETZ 2L 2 BT
Y, EERFBCZE > THELBRRE T ZEBRK
PNES ot NP 257 35 Zadtet s LR b R NOE S
HOOLHERL TV 5. BOR2EBRKES
W, T OER, REERE, HEAR»OEZ TR
ER TR IHERIEOBES T ic—8+ 5 b0k
ExThviEss.

4Bl EBR TP 2 0 b D DFlEKIc X
S THFRIZBCTHESN 2EET o LT
Elc. ZOEREITRS & RBEEOBGRE
EHETHL0THS. bbHA, FREBEGEK



96 EEESAIC X B REEB BN ST

5 EE~ELN TV BHEEC X o T EEOHMK
REE LT, &< RoREKEEs TR TEH
S NA TSR TE R\, BEZENC
TDX o nEREEZ . £z, R
X 5T, Ryl 2R o TE I R
bhd o ki, ROlNEEEREERENLT
FRShIEVOIBIFTEIFTS.

Pl % BERATE corticotectal fiber oifAME
FIETh 50 bERATEERYCE ) X 7\
2, e l, MREfERETeh3. fal,
M%FHT2REENLC, EEOMIBOED
REEOEZEDCE B B2 5. REMIC
YOXonEEYELBPISBOBETH L
B, b sy IS BRR R 2 il - T2
Shi-TREME#R <, FRICET % Altman®,
Altman & Carpenterd o 22y AR L FEER
5T, BEOKHR L FFHREE RO PR L
LTo ELEDOEEOEEESHESNS.

V. & #

RRE A 7 X o EEBEKREIC X - TR
BEEETHRS 1, 1, I»ol3FREAE X
7.

1. pksy 1 ks 1.5 msec, T S 4.5 msec
otET, FRIC2FBHEEX L EOR
BRI S B sy 1 o BB 5 msec LL
WTh5. el lidkEo 100Hz kX
SRERRC X S RET 5. Nembutal fRERC
4 B IEPLE 3 RS OB LI, Eio, B
[ REEIC BT EE L Y L HIRIET
HY, LREOR~PEOHBICL - TOHZD
e, D kA BR4y 11k corticotectal fiber ®
WEEA v v A ETRT L O L Ebh5.

2. R4y iR~ it CIH fRE3 4% 7 msec,
15msec T & - 7z. = O ROZEEEBENE
&, 100Hz o FEHIBIC X & IBELER» -
7o. BREMCHT B EIUEE» o 2. RERED
b AMAlo BB T X D BIRIE T2 bz,

3. Esy IR TE AR 25~100 msec D&M
¢ Nembutal FEER 3 LT & b IEHIEME .
Rz 10~40 msec DEIFFET 2 R & 52 72

L xR T s o TEEshs 2
LB ot [FHEE R BE O 5 B TR
TE. FS I PREREOHIIC L - Th
z b,

Tak ki D, KiE, HBRERLEEELE
BEEE -, SESERERR L G N E EBESR
CERLLMERELET. Ei, WAVLHEIE,
ENTX - 5 B ORI LY DE# v I L E
7.
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1. HROEEFHMEORKEHAER

HREES

fintling==y

R A D BRIV R & R TR AR R R
CIEEIBAE U, Fhuds T-tubules 2R TH/D
Hafkd terminal cisternae (BATFARFEEFLT) |
FRL, BFEHS Ca MFEEHESN, FHARN
oCa BES—EELZMAS LIRS v S 7
dliding Z5{b &1, 2T Ca MBEFUVNEKIZ
T CENTHETSEBR TS EVIELRIT
Ak EEGRMBIL V. '

LaL, FhehO@BORMREFE LT
HERLEL OBEPEEINTNS.

CIVET, BINEEEEOBIIARIBTET D
SHMESTELREEZECTERR, BEDERE
CIEIED DTS,

TR DR B IIED TR L, BICIHE
BoBEREINE WS, ZZTREERZSH
TRIEDTE & UTHIRHEDNERER DA TFRY
wErowTl, 20RELBITHS.

1. BHHRHENTEOEE

WSt DB T BRI SER o> D S REN T AR
HERTR 0 E L H/MEES D D, ERHERTRT
SO aHME D T-tubule 223 % 2 L2351
BNTWBDT, ThLBREERICRSWT—E
OBHZHELH LR TEINDLTATH
5. gyhamix Ca ifoEWE L LTHDER G
C7est, T-tubule & #5/MAKOTR 13 B IHRE
BB S D, AHENCIHIERN OBE O E
EELDLOEMEES N 5. T-tubule d5/MI
b % OIEME 2 EEBET 5 2 LR ErD
SHORETH B, (LRI R
wWhoinbivs.

ERbkp—4E 4 B

-

L AT, EEROEEE LIES W ThEY
HYTRSEER > B IS IE R I I B & U C DREEE
BIRTMErOEENBHHNERLVIF LN
EFENTLS.

204213 ERT 0 BIREN-F T 1 Vi EIMORITH
e AN T, — IO RS A R D I - PoiRAs
%2 0, WHEIRORS 2k U T O RFEER
ZLORTWie, ZOERAREIFCISTT
BN mER O 2 £ U5 . BIERR O RFT
IS D ISR BART VI AR A5 A D BABUE o % 13
<, FEIETERASHR 7L & OV B iR i BN A2 B
o, BEORICRASEE bABRtOBREOZh
RV, R R EIET LB Rk,
WEFRKC 3T D accommodation, ATFRIE D
EREMEBEEGRRY, HiEEOESHB
BEIGEE VER LcRikeRt. 210, K8
T T 4 VHRTHEERHEE STV D DT R
boT, BRRBGCH T 5 AP RS R
FELTWS, Lok - T, ERGHicI vk
FISMEDHWFETH B LEX LN ERD D>
TRE| LRI E 2 TE U 5 BB & OIFAR T
FIELTw D & E 2 UE LR OEBRERIIEF T
5. _

L AT, BNGRTIEE BRI LR OB
BEX VEIPCERBELET & HEHSER D E
ti 5 e 50 ¢ DL QR In 5 & RREWRED
iR 5 . EH OIS S VERB R ORI ER O
BEEHhETH b, BEOF M EZFICTRIEHR
BELhFOBRBEIZE LS. Eo &) LiciEt:%
D . FHHHE DGR EIE O HEER VI Rl T



SE18[E] B A AR EE S

ZOETRMBBERIC LS. R EET
BERAR O EHE AR A R RE L 2 h R fRAERY
WRER Ly, BB HEREEEMEIRL S 5.
Led> T, NEEIEERERODIOTHBHITL
THEE L EE»H 5. NEEIE R O 3 0
T, FDONIEHBEHHMEDOIME FHER) wiEbve
THIZAEESBEIC X - THAE SN 551
BB RIOBRONTEEL RS . Lo T, ZOX
5 H 2T LR O EHR I IHE O 158 ORI
—CHEATE 5. El, NHEIHREEZTH
RN ITDATHWED TR, ZWITHERK
OERE L CoEBE R OGRS R M~ b AT
5. COXS SR TEBRR TR LN B/
TAROBREGE L F5T 5.
2. PERIEAR O

RPN N A 0, THITIUERR T
DBHEEZBE, EHOHENMICR W CIEEER
BEDE S LTARRE R SEEE, A%
T Ca I 502 i+ 50ERD
5. X OTDIEF/Mak ORE R RTRIC LT,
B OWE WA OZ L& BRI BT Uik
TR Biav. CCRBEOHBEARD .

BIGR> DNEEE T-tubule & F/NMatkOFR
E¥5 e, ETHRERC T-tubule &5/ Matko
#E 2 U Fhidin s 75 v, T-tubule 2375
BB OBHENEERTH B2, KRB O
WETHErBEERA S . Fiz, T-tubule &
Nk & o SRR SME ik 5. T-
tubule] & 5/ Natk O REH OILY) D THRERM O
WHEASREHE D HHTRVWE R INEM, &
OEFIEERICEBESTAE T 50>, HE Ak
NIDDOTEMLTHEDCTERVH, Ei,
T-tubule 7 5HEKREAOFIH(ZED synapse £}
DIEETHIPRERZLLRDBULERDS. 35
& T-tubule # 0 DILEBMBTET 55, &
FECENTEBEC S L LB ehss Na
B, Ca &0 24 A4 v OBAZE LR
THEPBREBHMV N ETHE. BEFHOHE
MEV o TRV, 1, 20FEBRERY HIFCH
5.

T-tubule L KFEDREELZEELL~ 5 D
HEE L WO THENTHBECS %25
BWOBBIRTHS .

R T 1 I HHHE DN IR OB S R EFE Lick

5hB

Wika %

% T-tubule &RKRFAOKS LT S E TR
B ThBSECSTHHAH LELT L L -
TW5b. 82 o T-tubule 285/ MR DAEER
BRI b OBt BEL2le 2 L TH
5. Blofle LTMNRPOKIREREDITEE
k<% &, 10mM KCl 475 o Ringer 5> Na
% choline CiE#iL7- Ringer VIICHifiiEER L
T EEREA R 2L B L, TOEREE
WSRO B BT RE D R TH IR
HORMFEED L THHROERIERE LD )
. LA, EHEORIEEE Uik v, 10
mM KCl 4% Ringer ##* choline Ringer #&
DR OUHER G & BRE T, TBEIEHIEEE
DM I HETE B LT BN & SR e A ZE b
BRETS X5 RS ORESBEEBEbhS. #
5 Es B3 C T-tubule %3 Tiked 5 DHERFEL
2T, ZOZ Ex T-tubule P EKEOELE
L& BRGIRE I HHEN~MEE 3 5 LR IR
THIR ORI 2 Z T OWEE 2R . £ L
T, iR A U85BS E R TE
TERAThIE I VW LS. £, 10~15mM
KCl &% Ringer a5z LT 20mM KCl &
H Ringer W5 &, ZIERHICIS UCRATE
IRHE DR AR FAENE DD ZoMEER DR
ER EEBHCTHE, KABENORSHED
WAL 5 THEN, TN LIXHEROMACE &
T, —I5E T-tubule :#&KFEOUEZKEIL
THERTLEHMVCITRDEELTVD
OETHE20PEHFHE, Bl DX 5 THE)
3 7 4 v O EEHISER I ELRNR D5
X o TRFTEINGE, EfEEEE s & b
TR OWHREZET 5.

£ 1. WERHEEEAC 1) 2 B0
M7 & OV SRR IS

e | M E = N
B O # 2.5~6 1~5  0.7~25
BA 8% IR #E 1.4~24 1000 —
B i IR #E 2.4~36 1000 —
Bf 88 ¥ 8 1.0~ 10~ —
BE it # HE* 15~ 1000~ —
IRk 10 ~ 1000~ 0.1~0.3

*Volt=1.3x 1075 Amp------ JEF IR I
W B A RRAE DT BIR KIBERRA



100 S 18E BA A EPL S E AR ES

BRI AR EER CH 5B —EE OR &
BATHELS. T ORI i & 2 i
5. B2WHRET X 5 it 60~120mM KCl &F
Ringer #RIZEERCIEHE LRV,

E2. HROKBE L BINHE, #iEs STk
TRR G DB FR

e /_,\_‘ﬁ?' bl A
R e g R

Ringer + +
Choline-R. + -
10mM KCI-R. + +
20mM KCI-R. (+) (=)
30 mM KCI-R. (—) -
40mM KCl-R. - -
60mM KCI-R. - -
120 mM KCl - - —

S

e

(=)

[+ + + +
T

o
+ 4+
L F++++ +

Choline-Ringer JiH iC iR U 7o AFA Tz LR
IfEvE A U v S, BRRRBREO EHRE SR T
%. SR Mo A A VvBRFETLHZ LR, Ca
REDIELE A EBHRMRE. T-tubule o Ca 23
BEETHRIES5THY, —ISERSE/IMIENE
BEERLRBEREZZ LN,

MO FIVE caffeine T X BEBIEERINE T H
5. FEEREEEIRS DX > KE A DBETH
bh5.

Caffeine DEFEIRINC X HERBNEIHEILBE—55
RETRE DR D DUHETIHERR Liswas, 85
REEOWMERRIT % L EkT 5. CoREkE

2.7 7 F & BB

& 3. WHEEIBEAR TR Y 5 LEERIG

3 s 1] ‘Eﬁ ) :,H: £ 1
O B kR A Elrwg’/ge% H(S%)H iéﬁﬁ(’g
T oW MR EE 01 ~0.3 04~ 1 40~50
Caffeine £ B i I¥ & 0.06~0.1 1 ~ 4 20~30
KCl BRI 0.3 ~04 6 ~15 50~60-
Anserine BEFFIRIE 0.2 ~0.4 8 ~10 50~60:

IFR I EAR O AERIREB IS L BRSRv. &
¢, T-tubule VX4ERA{R T & », caffeine 255
/NEECERZEE T Ca OHfEE(LSE5 DD
EHBLTVS.

Caffeine SEERRBIIERT S 223
DERE UCHEAOHERHS. EHC X 5 &
caffeine 1mM DL E47F® Ringer ¥RIT 75 % 5
L, ABCHRT % LmvRfEsE T, HEETh
ITEBHET 5. 5% glycerine 474 @ Ringer
VRITIR L7 ER @ Ringer iR+ & BINHE
DIHEIIE U, & T A 28 caffeine {fERT O
AWIRENFET R T 5. BEKo LTI T-
tubules BFEX N TVB E W 505 LEEOTHK
V% caffeine O/MNIREEFRA L ZRS 5 & v
5. Liho TZ DX 5 Ik b/ NaikigsE o
RECHALS 5.

BB WHT I LRERFOA LV o TR
2, B ORSEEEr U T-tubule, #5/Ma
B, Elem/NEEEI OB ER ORLEIE
FroRsBRBITIIELI XS5 EELS.

RroRggEygamy o T fE

TrFVE AT VR ATP OFE T CIMET
% 5 Szent-Gydrgyi (1942) of5EED L L &
T 53X, SATIELVROE S Tw
5. Lrl, 3FYVO—EFRANDE.SDED
LT 7 FVOFRE O, RRAHTHD. T
T, TI7FVEDVWTOHROW O»h%E
EDTHBILEEDR .

1. 775 vORERTO>WT

Finck 1w X % &0 188741z 'W. D. Halliburton
BT 7 FVEEAYTHAVAZEZER L Tw
722, FibbHREMT V2 — o Tk

L, xRz THE T % &, W. Kithne 0
“IFT U RRESRBEBE R 0F VIE
Bz bhiz. ZOHD% “Myosinferment” & X
AR T 7 FVORREHRSE Ui F. B. Straub o
fmac? i, Kihneliz 5% LCw % 238, Halli-
burton RSN TWiEW. bodd, ZDO T &
13 Straub OFERZWEEPHETOTF5HDT
V7 EEEIIES . T huik, Engelbardt kg
BT IFAY VRO ATP T X 582 B0 -
oD, w5 REQBEMIC RISV ES.
ootz EimBmE R V.
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2. G-7 7 F vOEZiLonT

Straub (1942, 1950) 23, 7 7 F VWA
G-FE#fER IRy, 20L& ATP 53 %
ZERBRLTVLY, ERWLELITHASNT
WS, Hayashi 513, ADP %5 AT 7
FYTLERTELLE, Tiabb, ATP 04
fBVEF-7 75 V% & EDUNBEETR W T
LRBVIELIS . IBICKIRBIE, Vv ) vV
FTR, BOG-77FVHESTHT & REHE
Li?., =51, ATP 1, G-7 7 F vE&KE
kL, »> G-F EiomEZMnS ¢ 5EMA%
K> TwBZ EBHELPREN.

G-77FVOHFFEIC DWW T, 1992FiC
Mommaerts 235.7FEFREBELTWVW S W, 965
EBIEENTERNY, IVEAL, 2200ET
WABH LWL SN, 2T 75 » 7 A G200 ©
B F A THRHW RIS IR DWW T, Young 5
VISR T 4.6 59, %72 Tsuboi 11 1 £/
ATP BT 2R L LTASHDER L5 27210,
%, Young 5 1% /7 =S VIEBBOHEAE T TS
BFBOELL W EPD, LRHORY TS5
FrbTETHWH T EZRLE.

G-7 7 F v O—¥EE T >V TIZ, CHiosPhe
TN N-Acetyl Asp TH 5 Z LixEFISNH T
55, HELWENIBFRIXERLRbr o Twinn. B
1F Retina Foundation @ Erzinga %5 1/3 Ll L DJE
FEHRELTEY, FUERCHHAINDEZLTH
55,

3. F-7 757 v OigE

F-7 7 5 v ok 2 v T %, Hanson &
Lowey (1963) 0B L —E HFAMEHS & 5
W FinbbRER 350~400A 24 5T, U
FTOUREDF-7 75 vishUhd o T v S
THD. Zhik, G-F BRD X WAL F+3Iv 7
BEBH»LRIRLDOFRL Tz O L{U70#E
THB2, LT AHT, TOEEN, BEREYS VT
PR LB o T HBND DD TH B0,
PrRIFT Y VEESILKSLERVMIT 757V
TH, HBESLThT, BEREL v & 13,
single strand DX 5 AR X BT LEZORTEE
WIS E R EE A S v (<0.03M KC) Bz
1, R1IDE<h, $2bolXk5Thkd, b+
wR IFY v F-7 75 v ORE(LITEST
STWBHLDERMLTIELS TH W, F-

T 7 FVILEEE Uiz ADP i3, jnxic ATP 2@
> VAT BN, TOFEEX I rRIF I VIT
Lo TETINSZ EBHEIN TN,

LZAD, SEAMETIEF-723vi3 % »
LM L B L LRV SRS, pH 5
THEFLHERDNF 7 U A 200k, —30 320A
DOLEOBA P LTEDP-TE D, WOBKT
AR 30° L 1500 TH 5. WEIZESEANLT
ETWB. ZOER, bo tfERLEIVER,
F-7 75 vn&bA LAMBEL 7o 2 3RO D
DNRTCED.

4. TrFvEIFY VOIEER

B, TRSIRHED D A T 7 F v DFEEIT
BBERELLTHD. Bl d, kE¥TI7F+V
WZ3Fvvo ATPase #i4 E{ERIL T, WHES
BLEDH, EVWISHLFHLVWHKEZ S XS5
RiXERzbhTwiaw. 77FvEidive
PMEA A VIEET T ATP it X » T, B+ 5
BRIy 7 ABNOBIRMEET L LTHaMbLhT
VBB, LD UL H OERIBEFHEMBELE -
T, R BRI EETHRN®, Ty
CHELT Ay VEROEH NI -» & hRShh
X, A4 FRIKE - THEEP VWD THS.
vk, BBEOX W, F-7/7F7 vAlicd B X o
ZERBZ D, @ LDPBEINLH - TPL
T ERHEENR.

BB BB H5X Wi, 34 Y ATPase {E
H Mg ATP 2XH & +5) 28205 d7EHLE
NHDAMDERTHS. ZOLLARELT,
Bk SR LT Wb ~P O RS B iEd
50 ATP o~Plx3iFvvics 23 5. F-
TIFVRCDOY VBILI Y v OSRFERET
5L0WS50DTH5. 8FbH<, F-ADP ito &%
T~PHEBINTH»S, EFY VEBTRHDT
55, Fic, to F-7 75 v ADP 2348k
BoEESThi D THaehicizic ATP LatH
ENDXH5WLDEOWERH BN, DT LB
EDEOBEHEER D> TVEOPIED » B 78 v
2, F-7 77 voRdcsr s b OFbLoETS
CERFRVEBTHESD.

5. WAV Y ABEFERED T

TIFVEIFATIVYDT 45 AV VEDOHEENE
Rz XEd ATP o "mk 255, &
W Mg ATP RETRIHESNBSZ D, BWIRET
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TR -EER S T 5. BEERS T ABNTO

B LRARCHD. T, HRAEORPT

BHET 5 XVWOBIEBRIERE I NVY T A THD
Z LS, ITHE, A. Weber 508 iC X - THD
hTw5b., ZZTRELLVWOLR, ERNEHET
vk, Camsicnd, ATP OfEifERIcX - T3 A
YVETIFVERRGE LRV, Ca HBhib
INBE, FOEENENT, HEEAMITCE
HEVWSTETHS.

Ca DEREMZERLTRIEDR, &)
EBELLFERINI-DP, [LFED Troponin TH
52, HFBSHO X=X, T/FV T
15 AV EG400A ORIEE SV TEALTY
L., PRR=VOT I FUNORBEETIE PR3
FYVUBBETHETE, PrREIFTVGFOD
EXB400A THBLEPLHRT, trRE=VOD
FERRELTVWAEDIX bR IF T vDikdd
E5ThH5.

FrE=V s brRIFVVF-7 7+ vk
B, CaBEWELEVWIHRDOD > & DEERAHE
WIFEHERZ T2 TWBH T L, STBVOR
H2s 7 22, B teR=vo Cait X A%
fbrehd3Fd v v « 775 vHOER & &1
D=2 TH5.

TREDOLT S, Zo0BREPWEIENRE S
NTWBE—2F, Ca BhVEELf <~ olc
PrK=v, Cilis,T, ol DETED
BH, B~ TP EWSERK « THED
WETHBD, B21%, VT 4 NV=TKETAK
BNEET, PrK=V e brEIFV VT
7 F Vv OBEREEVWTDHR, Ca 0BT ESR
DY TFABBILLIREVS DTH LY. wTh
ZLTh, ZhbOFEMNFEE, Ca TXsT
PR = VSFIRRCHOEL QriEfEsR) 2
KT, FABIeRIFTIVEAT F-775
ViEokbh, BRELT, IFAVVERETE
BEORBHLERFIODALTVS. ZOFEL
WL BT L, HIEED LL &M 2 EER
FRPVERDS. DDA, TI/IFVEIFY
xR OREORIEEEL, o LEFIEW

25D,

X [
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3. AL TFHOLRAEBGNMBOMER

IEREXRZEREHAELE B

HOBHEL WS HEX, IRITARZBLDD5H
THED TEIRTH Y, TNEFE L OHE
H7% E hv, R LR OMEE” L EARENCE
ELRRERAELFTED Uiz, LU L sliding
mechanism BEEHIN 11X, MESECERE
MBS E “AEED” ~ROMIFKEFS
U, &5 Q4% d 5 WIdEMSEEE~DRRD
TVEV VLD THAHD.

TR FORE 2 TR » CTv H41(k
BETL T, “BiOMMIEERBE” & v >
FREVEIEH i VW EE . %3, 38 C sliding DF%;
MTHRBEMEELZ TCHRL L, ROZONRE 2
b5,

1. 779 v 3 v/ HOREE  BEEORE

TR

2. DY ONOFEHEE

3. Zh~D ATP 25D =3 V¥ — 58

ZD35h 2 D\WRITOWTIE, 34T VEEO

1.0 B
)
=
Ed
: r
-]
2
o N
= 0.5
=
L
I
7
’
?
7
Y
7
Z
7 S
% b
7 7 A
Z Z Z
Z A N N
C U I G
Fig. 1. Effect of the addition of F—actin and

of S; blocking on myosin NTPase activity.
Activities were measured in 0.15 M KClI in the
presence of 1 mM substrate. * corrected as in
0.05 M KCl. [J, untreated myosin ; %, recon-
structed actomyosin (actin : myosin=2 : 3) ;
S1 blocked myosin. These activities are expressed
as per myosin weight.

S

EIR D EFC ISR SHED X 5 W L B
DEBLENEZ LN T WS, KWL E
ZLVv. 3OBERBITOWTIEBRFSIRICX - T
HERELTY vBE I A v BETHEER R
FoaPREEIh TS,

Bx1Z 1 0@, TibbiiBEBH (transloca-
tion) OEMBE LTDT 7+ 34T v DL - 1
BED BB A CREZDT, LOHENMEL
fou.

1. 24> v ATPase G EED " DDE!

ITEEZ I AV ET 7 FVBREELED
REE L7055 Lk, S oEfinek
DETHCLTHY, THIREE DS SRS
OEREEOTILITRT B ENTELS. o
21k 34 & v ATPase DG i g L L,
Hasselbach gL, Wb @ 5 3 4+ Y vE
ATPase, 77 F 34 A ATPase o—=->nDH!
PIEECTFET BT EBHShTw 5.

ST, —HTIFvVviEdoBOBEMEINL 5
&, HBELLTLE 57z Cat*-ATPase &34 <R
Sl ES. £ EDTA, ¥723 r2 v Py
7 DE{LEY Y VEE{L.D uncoupler & LC&I ST
V% dinitrophenol, &I X » TET X iz tri-
propyltin chloride, % 7- n-butanol % dioxane @
O I ERIEINT X o THIEERKRE LS. &
72 PCMB 00X 57 SH REC X > THRKT
55. HAIF19614ELISE N-ethyl maleimide ©
FeFER9s 1o SH 2 (S) #BIRMEML >
LT EEFRIVICLT, ZLOEREPBERIKE
R, PEQEKRREME R Thbb, 2OX
5 GEEOREL vy, T SHEDILEMH
EVWHRBRSTFETE - Th, TILOREIIFEA
EE&L{FUTHB. |ETIEI AV v ATPase
1Z R state & T state DO DREZ L D5 5L
WHIRHTHS. Lrd S L3 5FR205Y
Y 1EOREN SHEDEBHTIR->TEHLEE
ZFoT, SEfi I AT ik T state DftEE
EZTIV.

XC, FRBRIZIFAVVE, 77342y
HLwvd 28D ATPase & Z Z W E5RBE
% T state ® 2% D ATPase & 5BFB LT
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L5DTHHS H.

SHRAIT I A ¥ v IC X B NTPase & 2 55T 4
Br, 3FTVIEATP ko ITP 2 X X 1
L, #OBT ITPase &IEATWNDS, S—&
fHisAyv (Tstate) 7 7FvRMIATvo
EAIEFSEEL T ATP 2 & b 3 S 5T
% Fj- Rstate O IAT VT Mgt itk -
CTHRLHEXINED, S BHiEXCT 7 FIAY
VORHITEEL XS . Mgt FEM L ORRAER
FECTHLDEIID B, St BHCE - TE-7c
IF v vERERLEREEORILX, TIFVD
AT X - TR 5L L REIC BRI BIfR
S>HTEPHEIND.

2. ATP [C &> THRINIERBEEL

IFxvvET 7 FvOEEERIT ATP SR E
T bE B XIET T L EEA 4 VB U,
&4+ VRECTBIRESEI D P BHLS
TH D, FOERITLRBELETORRE
W ERERE > TWAHZ LN THS . T
A FWD=ZD DR ST HET ATP ik » THHE
SN HEEE LR L.

1. L EMEE?> D

S B3 AT VI LTHET AN IETD S
—F NEM CEfiTs L, S LI 50ED
205% 9 L{EORKED SH B EH S h T,
Ca**-ATPase {EWSETT5. ZOKFELHD
1{E® ATP HHEEET 5 LAEHERERED TRE
7%, Mg™ BEETHLILICELIRDTLE
BUE STk > THLrRENE (K2). TR
B3 5 TWwin S 8, ATP WX 5EkiEs
{LOMER, ZF v/ SFORMMICHEE Lkl
a5,

%5 —ODIHUIINT Sk » TR, 3
F v & 20FHY Y 35{HD p-nitroaniline diazo-
numiE T 7 VIbT 5 L, FoREE LT Catt
ATPase 7217 733 { A & C, EDTA-ATPase
VFEA EETE L. LT H ATP 532054 D
2 BT % L5240 LT, EDTA-ATPase
EORBRMCEEENS X5 ik 5 (F3).
ZORERE S ¥ (BT 5113 diazonium
LEIST ST I /BEEC2EETFEL, TOo—
S S TWVW5BER, ATP OERIC X 5EREE

* Choline esterase iz true & pseudo @ 2#E%H
BHELOEPTVS.

ATPase ACTIVITY (%)

TIME (minutes)

Fig. 2. Effect of adenine nucleotides on the
reaction of S;-blocked myosin with NEM. S;-
blocked myosin was incubated with NEM in
the presence of 1 mM adenine derivatives (myosin
subunit : reagent=1: 2). The ATPase activity
of Si-blocked myosin before incubation was
taken as 100%. O : no NEM ; (p : NEM only;
@ : others with NEM in the presence of ATP;
[]:ADP; A: AMP;@® : ATP+1mM EDTA;
—— : whitout MgCly; -+ : with 1 mM MgCls.

100

=

>

[

Z sof

(&)

<

w

>

=

<C

I

w A\
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MOLES OF NDF/MOLE OF MYOSIN SUBUNIT

Fig. 3. Azo—coupling of myosin A with p-
nitroaniline diazonium salt. ATPase activity was
measured in 0.5 M KCl, pH 7.6, in the presence
of 5mM CaCl; (O, @) or 1mM EDTA (A,
A) at 37°C. The open symbols show the azotiza-
tion with NAD alone and the solid ones
represent that in the presence of 1mM ATP.
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OELOFEREmMCEL L, ho—2WkficE
REED BED SN E - E 2 T &
V. §1i#E, 20 ATP ko THTL5B7 3/
BRI REVSHETH B LRSI »
THLPILEN, S; EH/STFShT W 5.
FHzzns SBEORENWSHELZ G~ T+
FotioRRER LICRT.

Table 1. Amino acid sequence around ‘“fun-
ctional’ SH groups )

S-1: Ileu-CySH-Arg
S-2 : CySH-Asn-Gly-Val-Leu-Glu-Gly-Arg
S-3 : (CySH, Asp, Ser, Leu)-Arg

2. BEASRBRC X BEEREND

PV VORI RERAGHEERE I AV VE
BpLict &, dUBLSh B OREmRIEEIZE
2T Lys #7213 Arg BEZ & TiEG ORERE
BEDLE, YRFERENSZES. ATP FETT
BRI AV, S, Bffis Ao vE b ikiE
HEPEDTREIRBLEBUTFTLRE » TR
HaEhz.

3. BT LS

BEHOREDECENRMBELEESE, TOF
FERE—ABEDKDIREE, Tw » VIRE, 5F
DEfED Hl & 7 E—REOE (LB RF DE
FREEZZEZ, TOBREBIOBRILANY L5
ARELTHORIEEL LT, FTOMEDOEREE
BOEEMBHETHS . LEAPE, LR
FHEME—HRO L A THRE I W —HO%
FHE= VA I FEREV, FIZEANED BTV 5.

ZD5bLbD—FEBOPM T34 vD S, %5
AT BE, ATP Nk » CHEA -2 + 5 A
¥¥ 10mpg blue shift L, ZHARZ +F AT
fine structure M7H %, HNIREIF20~30%E T
T5. ACE5%EIE5M 77 = vigRm
KXoTHhRIDPE, S 0irfE:r ATP itk »
T DG DOk DAFEE (local melting) »342
CokdbDEEzbND,

%72 BIPM 27 7 F vOE LSt % 2 (@D
SH #iw 5 L3, GoF i Lclb% o
EFREDHEM, F-7 7% vic HMM it
5LIBR 20 BoWMMBRHLNS & &, Thix

*SH HEHEELTIE U THRWELEET
5.

hydrophobicity DT 55/ TH 5 T L3bd
-7z (REH).

ZDX 31T ATP KX o T3 &Y v OEERPL
BREBENAXELCEBETXh, 20T
BIFvve7 7+ voBRIERO ATP 2k
B OEBC T - TnbH Z ERB LRI TY
5.

Fh7 7 F R EEAE T L UK, 34
TV DR o T ~VNEEOEREENE
b¥ %z L BRERCTShic.

3. BHYIC

ZOXSWIFAY VERRLEEL T 75V
ik ATP S 02 bR Licds, Th b
T OfsE «» B ORERBIZED X 5 kT
L0003, £ B OEEH VA, IROERIX
—DODFFV Db, WE, Er
VBT X BT 7 P I AV VOREDETRELT
IFVEIFVVOREOBEEEE L TH D
L, RRBEOEE, & K © PPi sensitivity @
1/2 #5%25Ewn Y VEROREE Cu 13910745 M
T, St BIAYVET I F VDL IR BRTIE
1055 M T, W& OFAMHY /10 WK T LTy
B EEFLTHD. Sy i R state 525 T
state Wb & T, TOEHRICE > TIFYV
137 7 F viIRKT BN /10 1 ET L 72
twzh. TrrIFvVET Tic T state ©
WERWhEWS SR 5 L BEbN 52, Thik
ATP OFETAHET, TOBECIIMEN
HICEES Ln e TRV, EibEmBaie X
S TIFYVHPREILER LD E VST
RETH B2, 4 ORI LA S BEHCHES
RRNRETER XA BDEELTI VI LR
RLTW5S.

Lizhs» T, » LNEMIEAIZ X 337 fRpEEDS
T ERETNE, Rstate I AT V3775
VERELEL, —EXET 5L, TORTHEH
i T state IWIERE L, £ OBREAII® 5K
o THEEEL, fREETHIED L D R state IR - T
FEREPGEL EE2 NS,

ZDE5REFNERTEDE VD DD T
15l 7 T, SHIOFADERT — & BER
L, s bofir»r s, T xD)
BT OWTOHMB R 2 EFEL TS,
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4. B

E N R OE B

L WP i S ik %

BESVHELTIREZO SR TREETS
2> OB, A, Ak, BRYOME
BEELENT, ZHULAESLE. bbb, #
AR OBTE (B5HE) 13 T-system %38 UCHl
RS CETEL 5 5. T-system Y A
VLT DA OB X o T BHE Lick/ Natko
terminal cisternae WEH A5, XL D T
FnTnD Ca 2ith~Ese5. 0 Ca
£ A vHABEEARIC/ER L TRIESET 50T
»5. Lo, BIcheFTs5<0
FREESER SN TRT, BT
b0 EEZLNLTWAY. L, £hlh
DEE O VEFICIN D &, Sl AIRBEAE
BxhiXo, ERERLEL OREBSHTE
XhTW5D. T Tk, £omho Ca Eg/aEk
CEDE S EDZERTHT, EDXSIRLT
WS D E WO ECE LT, AROBEHE
wrFVWEERICE - TR, ZOHRK
DV TR THIZ.

3 =B fast fiber OB —fHRHEZAS
/ey, AmM ATP & 4mM GEDTA %&%s
K-Ringer AT+ OHBEOEIRE T A
B RE L CEBROER 5 5. ORI
ZayFF—THiCE - TEZEL, mechanoelec-
tronic transducer i X D SERMEIENEFHRT S .
FEE 505 AC 1T B WTROMK DR TIT
% 57=. 22mM K80, 20 mM-Tris-—< 1 1 v
EekE @ (pH 6.8), 4mM ATP, 4mM MgSO,,
96 mM HERE, BIOEYLREED GEDTA-Ca
BRI, 7 XV OB EIRIRE AR
LTHw.

DX D AW OMHEE, Bwwpo Cart IRE
B LHEM BT LBHEL, Catt RELH
CHELTR TS LEATHETHZ LT T
CHELIBE D THH.

Caffeine VXzZE45xf U C{RIBE CIXBERRIILSF
X AR R B, BiRE TIXEREDOR
Eams Y. oo caffeine IUEOHEE V3 & T ©
Weber 5 DHEY 12X » T, F/MaEk» S Ca%
WEEXE AL LR X - TREDDDTHDHT LR
Lo Twnb.

—
M1. REOBHED/Nak? SO Ca i
BULHE (3CER10) 2> 5 DB R).

A, B:Caffeine iz X % s GEDTA 50 pM.
a, by, by TFNFH 0.2, 1, 5mM O caffeine %
BRELRE. C: BRM:EINNE, GEDTA 25 M.
D:Ca** itX % Ca Y. GEDTA 2mM. d

T 2mM caffeine . dz ‘T caffeine JREE%

ZoFEFER Catt REE 10°°M i Bz, E:
Mg** 1wk % Ca #EgEOWH . GEDTA 2mM.
e; T 8mM BFE| Mg 77#E T i caffeine 5mM %
WH. e T e EFMUTEEZIT. es THFED Mg

B . BROAr—/L: 24 (A, B, C) /1%
12 (D, E). 1oz — :50mg (A, B, C)
#7213 25mg (D, E). ‘

T, BROMHET caffeine % 1 5 7xIRE#
A+se, BHESECS (1A, B). ZOBRM
DEFIERX Y, /NMatk» oo Ca Wiic k5%
DTHHTEHFHTES. Tibb, (1) phos
pholipase 13X/ NMEAOREE ZHHELTCa i h T
BEENEMZ D EBbh o TWBERY | Hikic
L7z phospholipase TAE D% LT 5 & I
MEROBEBEE NI 5 E » TWHDIT caffeine
CEBEMEIRIOBAB-TE 5. (2 %,
Ca LEALTEETHEFE Murexide 24
T e ¥ AGERERD WX o TRKOHHER
X0 OREIO Catt BEEZEECEIE LR S
caffeine ZigMECHEATH L, WMEREZ - Tw
5 B A ERT EHERE L Catt JREEAS BR LT
WHZEERFATAHZENTES.
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XC, caffeine iz X GRS/ MNERKRD S D Ca
W X 5 D THIIE, L DOIHE ISV HH
D% v~ %] GEDTA OREEICX »TR-72D
DERBETTHD. Ew, GEDTA 7 &
ZWE8mM DlEDHD L EiTiX, HEXERED
caffeine Z M L T  INHEIXAE S, GEDTA
B 2mM DAY, B caffeine 1T X » TIR
WA Z 52, TOREEI—aEkT, To%%k
%, caffeine OWHAE < DEL TS, LITLWEH
VR B, ZoT EVEERE L7 Ca WiEiRh
® GEDTA #i& LT LEY, Aoiilih ol
B Ca*r REBEVOT (RA LK Ca 2 10 oM
EE2T Cat*=10"M) /Matko Ca L
KEETH 2720 eFEx2Bh5. ERFTZOf
HEHY 3 x107M Lo Ca*t 2 &THHICi
3 LT caffeine 12 X H —@HEDORFESEZ 5 &
515, ZOWRE, caffeine IHEDEIE DFLES
NEERD Ca &) 2 HOWHE»LFHRENSE
D Ca*t JREE L GRIOBETH D, Catt s
BT RIS BRI E» A9 105 M
THRATS. K2 Catt 10°°M i X %
<caffeine NEOEIEORBELTT .

i > GEDTA #3 5 ic{RikpEs, Bz 1E50
M BEDBA I, BHEE X DS E Ocaffeine
REoTHOERBZING. ORI H IR
RVEY =@ THSHBHE & B v THCRNS
—BEIESR T 5 (K1, A). ZoRHH
caffeine JREEOBIINE ICRBICEL D (M1,

B). ZOEBTTRIGHEF O Cat™ IREVFRR
BA Ca ZNETHE 5 x10"M BETHS L
EZBh50T, Ca lZ3FOVMNakicL D 2 Eh,
TNHBFOHREZXN 5 b 0 2Fx2bRE. Ly
L, REBEZCOC LR TREBP TSRV,
Vw5 i, M1, ADX > WKIREE®D caffeine
X BRSO KR OMR 4T BRI, €
O Ca RER XL ETHELETD
FARRIOBOBBREICLELS B, TDL L,
AWMOIHED/NMaED, HtoLR, £EHEICE
S TIRERMLT Ca Rtz LTnwdz E%
FLTWS. OS5 EIEE TR LR
Ca WEMSIEZ 52 LRELHEWOT, RAPEE
ZF X5 BB LOEESEEINS.

DR COVWTESE LR, Catt JER
IHE DB LT OILEE T caffeine 1= & 5 Ca i
BEDL LB T B LWL pTIRo7e. T8
bbb, BROMHEE Catt 1005M Z & Teykic10
SRR UNER 5 Ca 2 b 2 F & i
(¥ 2%M) GEDTA 2mM 7L T caffeine 2
mM ZREAT S ERERFRE R & 5 7 v s,
caffeine JRE%Z 2mM -7 FF Ca 10°°M
T EF % & Ca 2R X T—iiE O IUEDS
Br5 (W1, D).  OIMESERHD Catt i
EEZBREDREICE TRk dics ¥ CTHEHNT
¥ - 7z caffeine 2mM I X » CilEgE L7z Ca T
B 22 & F OHINT IR » 7212 TR
EWVWHTHEEMEDEZ DDA, L5 Tl &

|
It

|
!

i
|

10 1 2

K2, ZAROBHEO/PNEED Ca &) ZHDRFE.

HZR DM GEDTA 2mM 74 Tic caffeine 5mM # %A L C/MNak» s Ca 256
BESRETHRWVWT, Cat™ 10 M OWEICEHFHOK () 37 L7, T caffeine 2
L7t EORMEOREX. ERIIEPLDANDIEC T b . BULRERILR TS

&, B OBMEDRBELPEDLND.
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Bz Ca'™ Xk o C Ca YEEEIMEE ShicfER
CHLLERR D & THS. CONBODHE
GEDTA 2mM BETIEREE © caffeine (5
mM) ZEAE UC/MIkicE - wCaz i ST
5% &, Catt 106 M L% LTy, Lw
B 0 BEIEERIINE L, EETMaEicE -
Cn5 Ca bl lhoTnb T LARENS.

DX 5 cCaf Bic Catt g o TERP S
BT LB bhoTedt, ChIESST LD caffeine
BETTOLRELNDZ ETIERL, BWHEL<
BELLWESELBITZENTES. £,
[EPERED caffeine (1 X 5 FL{E B U7 S5 UK
SRR LRVWESbEIL S 5 (X1,
C) LhttsT, Cat* HEH Ca HHEEET
LS B/ MAERSAERE LTV HETH S
rEzbNEG. o0 Catt kb Ca Mk ORE
T T, MigEho—o/NatkT Ca Ml
EB ENaAHE D Ca JBER LS D TE D
HochER Ca BESRBIHEVWIEFT L -
T, SfiEO/NERERD HIZIEFAL T Ca #HES
Brazlniificss. RPN 2RO,
BEHSTL D 2 h B E—DF 25 BRETIRR
<, Foftic b IEEDT S 5 Ofk R o3P/ Makk
HE0 Ca LR IEERVWDI THDHD, £
OHOIEERE & LTEL b 5 HEOHERR
ADP, %Y v EOFENL, BEETOLL
% Ca st T2 L X TERp o7, Lt
S CROEREL LTk Catt BB X 5505
EThHDEEZLNS.

Srtt 13 Catt X W EOmIREEZLESL T
5%, M Ca WEERZET5. Mg 13X
1ERXOK3RT & 5ic Catt, Sr*t Ly
@ Ca Hft 2 WIHI§5.

Ca't 1z X % Ca g3k d 2 HETH 575,
FOEBPEEISOL T ABELPTIEEY. L
»L, Bmoiiy, BEORsE L BHE (Ca i)
L oBRIEIER AR TH D, D all-
or-none [CIEWIEEHEEZR LT W 5%, Fali, £ 0
F 2 UC Adrian 7 BEBMEEECE - C
“activator” OWFEEIIE CEENITEZ B L 2R
L7z, COHDHELMLEES Eoie Cat
BEicX5d Ca WELOTHLW»EEZ b h
5.

Caffeine 1z X » THEE <% Ca 1x, (1) /Ma

b

=

U 8

05~ -o- ., --e-MZ"0OTmM g
v
A, -A- Mg" 81mm

00 o5 =2
S1724VBE (mm)
K3. Mg ks Ca WHEEEOIH.
EHILIR OGS Ca 107 M 10454088 Lz
#, GEDTA 2mM % X CFhFhOIEE D
we Mgt HfETFc caffeine %38 L 72iE I
DAkE X%, Mgt 0.7mM, caffeine 5mM iz X
ARl LCHELEDD. ST enhTh
FERoERDE, NaKITE -2 Ca 2—E&MH
F (GEDTA 2mM, Mg** 0.7mM, caffeine 5
mM) TS EREORMORE S, ERER
WL SFITHEGERCH DT &, ERORHED
K EXDOE{LBNFFERDOEHDENVIC L HHDT
11754, Ca WHOBEDEWLLDDDTHS

ZEERLTVS.

HAEOEEE Cat* s Matkigo Ca Zift: LA
DIeDTHHRPTH TR IOTHEA S0, £
%, 2) PRAEREICREES U Ca ST 5 /]
SPOEOIDCIHET 2D THAL S, 2D
Z LV, bHAAMNERD Ca L b ZHOERED
FE UTMEERES 2 % THREANOREBIINS L O
B, T EBNARED Ca EEBEROR, &
WHMELECERLTYS (1) 21). 2o
BEHLPICT D DITROEREITIR -T2, B
B X0 Ca SEIAMERIELEA 4 Vid/Nako
Ca LVZHEEZELLIHEBRELDES, £
BRFRIhLORA F VISNERNEZAD,
BResER X D IERECDHS Catt LiERE-
CUBRT 1D THEHL LB TnEY, £
WOBHET BV Ch/NaFCEBBREETC 51
Ca RV ERDHE, TONECER Ca DIk
BREBCAET D ERBRIC X » THEIPD DL
TW5Y., ZZTERZRAV CH % REM LD
Ca ZFRCUBEFETLES Z LI » TNE
HAED Catt (REZ T E4&C, cafleine ¢
1% CalfENEDI 5 CEEX N 5 » 2H~
7. BEEEES 0.1mM % CRAIRSED bR
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Poiehd, 02mM DL ETREFRLEZENR N
o, W4 LAY X 5 R 02mM FE T
Ca** 1078 M & iZig FEHICE LI BIROREHMET,

GEDTA 2mM, caffeine 5mM &\ 5 &EETD
IR R LT B LA, Ca
ERELLTWEZ E23b»%. LinL caffeine
15mM ZERT 5 Lo BiEzETeRE T 0
Ca EREVIRRZ D 5 5. FRICERE SoM DBE
12hd caffeine 15 mM i X 5IMELMH X h 5
%5, GEDTA EE% 2mM 55 05 mM icjgd
4% &, caffeine 15 mM iZ X » TWE D 472
HRBET 52T 0 Ca IR 5 (K4 TER).

¥, R C D IO B R HE, Lic
BT Ca PEEEORIIREII D E VL » Tty
ZEMEHEIND. XC, BE 5mM FEFT
D/NEERARED Ca* REVITER Ca ORA»FO
ERERMEZERRCS X bhicE (2 x1079)
D110 THBHELTH 0.04m BELLS. &
ZATH4A DX 5 GEDTA 05mM FETFiC
WiEAsR L Blowiciy, i Shcs
Ca 1375 Ed 0.3mM DRI » Tw5Bik

G 2mM, Caff 5mm

__(&.

Control Oxalate 0.2mm Oxalate 0.2mm

G2mM, CaftI1SmM

—

Oxalate Smm

4. LBEROMHED/NEERD B O caffeine T X
% Ca Wigf &R D2

Control Oxalate S mm

G 2mM, Catf ISmM

G O.5mM, CaffISmm

LI D#HER Catt 1076 M C102-4132 L (control),
HEVEEDOBEHIT Catt 1008 M 1 L OEEE:
ENFIEEOERE Na 24Tk 05 L7
#% (oxalate), I FNECE L LT Ca 2E
g & E DI,

TTH5. Lrd i<k Ca WO
HREREROEE LEVWEELAKRTHS. &
N5 DFERNL, caffeine T X - CFEEx 5 Ca
WMakRED Ca Tidin, & UT/MIKRE
e L Ca THBEEZDHEHR, X30iH
ARASTHSD. LiL, NakNED Cat
EBRAT 5 & 3tic caffeine it X » CHFEEX N S
Ca EIWATHEDELHALLROT, KT
AT 5 Ca BIIAIED Ca' BE L EE%2E -
THBLTWBZ ERNELLND. Ik, £HEY
RS X 5 Ca gD, T ZiCik-7z caffeine
X% Ca ik FREICE 2 TR W EPIESHE
CERINCEELHEO—2THES S .

X [

1) Ebashi, S. & Endo, M. (1968) Calcium ions
and muscle contractiotion. Progr. Biophys.
Mol. Biol. 18, 123-183 '

2) EEE 5 (1967) i o FiERE . SR A
REFEEEMNHESE. . 193-197

3) Weber, A. & Herz, R. (1968) The relationship

between caffeine contracture of intact muscle

and the effect of caffeine on reticulum. J.

gen. Physiol. 52, 750-759

Ebashi, S. (1958) A granule-bound relaxation
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photometrical measurement of instantaneous

calcium binding of the relaxing factor of
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6) Hodgkin, A. L. & Horowicz, P. (1960)
Potassium contractures in single muscle
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7) Adrian, R. H., Chandler, W. K. & Hodgkin,

A. L. (1969) The kinetics of mechnical

activation in frog muscle. J. Physiol. 204,
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Hasselbach, W. und Makinose, M. (1961) Die

Calciumpumpe der ‘Erschlaffungsgrana’ des

Muskels und ihre Abhingigkeit von der
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9) Costantin, L. L., Franzini-Armstrong, C. &
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fibers, Science, 147, 158-160
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5.% W W o N B

IEREREESHE A B B X F

BRGRMEOMMEEC BRI > BAE L
LCDIF Y vHTF, 775Vt E DRI
DWCIERTDIRE DFHFEF DT B X 5 CHED &
AP VEL ORBE bbb > Tv5.
LWL IF T vHTF-eT7 75 vaTFeEBnehrfn
DEEEZ DT ERAEBIES LI RIEOSF
BRI OW TR BRAEREERARIIEEA L v L
Vo TXLSHOMEELIhTWS.

— G RBIHE v 5 BRI & B RS IEE i S
PIRDOTHBEL &b, ZEFEFRECTHEE
e ETFonTE D, TONFHHECEL
TREL 2 5IE 5 REBOWES TR bh Twn
5. Lo Uasss Al F. Huxley 7250293 Lot
H. E. Huxley"® Iz X D IFEFSERIBES =0
INTHEDBO T L TH Y, LR OPFEE T
THFHEOBEZTEET, $F0EREELT
BT ShTwic., £ T TRERS DB LA
BEL, BRI ISR 2 18£S &8
BEeR ol LEL Thiv.

1. nEFL
EFHEMBTECIARVIFS VT4 FAY
FEMRNT 7 F VT 4T AV T ORI 9 400
A DR T&EAHE cross bridge BB L N 5.
R I ATV FOEMICHELE TS 0 TH
D, BIECRT 7T 47 AV EORICHE
TAERDBIR DS, BRI UVABTLRUS 2
o THEL, blehbH— FRECH— LD X
SHEL LZATHDEEZLNTWS. ZDX
SIELCIRbhbBEDHREDX > DT
BEPELVWI EXbr o ThEWThEL D
BENZHEOEK FE) &7%.
CVWEHOMREEE L TR W TSR BICHES
&, RNOFEELILLATATER P2 T
—IE R L TS . 3% DR S HEIE
MBI 528, MR 2 5 5 L ERITDT
PEBLRERERESD Y, TOBBRITS TR
—EREOERBEL . IBENC X BEREIAR
CE Cle—Z0dDTHh D05, BIRERCEHE
NBRER D B E VD T & D X 5 RS
EEFNCA] S DEER S PEET D T L2 WFE
> Twb. THEEFHEEER SEC) L. ¥

PEC
EC
s

A EE—— P(1)
i B(v)
i‘—Tnnan_
L F(t)
x(t)

M1, %7 L.

SEC, EAHE3E ; PEC, WHBMEER ; B )
REERGHL: P ), TR0 350, WREEDTS P (), %
RE3E .

7ohh AN HIRMEESR (CC) & SEC »»
BB EFEZBNS. Tt OErREOHRE
EDEEIPLDEZOND X 5 WIRMEER LI
B hEr s (PEC) dFEERIEL SRV, Bl
LB B EROBRZERETNTHSE. TOD
EFLTRIBEZIVWDP LTIy 7Ry 7 A
TERIICULNLOMERES T LNTERVD
DTHDH. T TRBHERZIHEN2EUEM
TEFNTCEEHZ B LTI VBRMWCHERS T
EREZDL. WERENE FE) LD, BE
BaEZ R THL DO TR FEBERTEL @
THLrHYREEIERER T B2 EL D5,
FLTEEOHEEL v LTI Ly ©
BT Lons ThHAH 5. 2hvk BO) &F
5. 0=07%%¢% B@)=0 Th5.
LIEDWEREELDB LHDONEEFNLELT
H1nzbhsd. 3osd 0Tk SEC 2%
BB S0 F () LMMAEROX 5 ehab
ThEd, BEImELD FHRENREE-TLES
HEED > TW5. Licdds TTh b OMEER
LRMERPHET S LV T EWRHE D ERS
Bv., T T ERIERTORY, BOERE
Lo {HECEBR %17 21¥ PEC dEIh5z
LRV OTZORERERTHZ EBTESL R
5, ZOX 5 BEGHETCERERGREZT bR
EEHH X h b RNHRoREE PE) LT
&,

PH=F{)~—B() ®
LEGS. Tibb v=0 %5 LI TCHT PE)



B 18[A B AL ER A TS 111

=F(t) 70, BHlE h o NEOBEN F 2
T, vx0 VRS EZFEHES h AT
DIEENEZRL TR, ZZCHENEZRDS
2Bk P(t) oiFsic Bl) 2HbhiEk bk
WZ LD, FRERGEC VTR Om M
BESNTW N E S IRERIET TSR
RHIET AL L - TEBLTVWENBEDE
Pz x() & 32L, v=de/dt THV, Thnrd
B@) Zkds0ThH5.

2. BREIREERR (P—o B

B —F AT P & 2 F TEE LI T b
®D LD » TERT 5. Ba AR
WCDERPLPL o EOBRERDDLER 2D
Xowinsd . HillD (1938) LIk z oBRIZE AN
BRI Z LB T v . P, X531 EFS
DRAAM TH Y, ZEREFIRNZHE L.
Uy BERY DL & OEHEET, fKEHEE
EThHs. ZOERTHITS 0T C— g2
DEFMETOVTHEIE X TWS 5 bR SEC
ORI, vidii¥c CC o L%

K2, HEEMRECIBEBEELZOES,
£, Fk.

T, ERJ7eh#g, 05g/div; S, iEiEdh#, 0.1mm/
div ; Befdif, 10 msec/div ; XY, 3N &l
EHRRAET & o o BEIEMER O AR EER
#%; #EEh 0.5 g/div; #th, 0.lmm/div; » = 2
AR5 5 A5 13mm ; 0°C.

ZTEVEETHS. LT P—o Bifico
WTik SEC D #%%E 2 503037 L WHESR
DHEDOWEEZEZ TE V. #ZCLOBEENM»S P
ZoDBEEEL P=f@) &, Ex 5 &, LD
L P, DIEENERIETE L INHEEEEE v T
Bynieiedic f(o) FCHEENBMETLTLE
BB ENTES. Tihbb P, & fO) &
DEDBHZPF ORMAET S BO) i@ 5 7% & 7t
V. LER-ThL P—o BBEAEE25hTH5
o, EEvERBZEREY Bl #kobd
ZLEBTES.

3. BEIVEMERO AR PR (P—x B1R)
ESERERFR TS 2 IMEEZEOHATIC R T
DEEHEE v 2RD BTN, Bhix 2kdiidh
R By, ZoZE: SEC oiExh 35
TREPRLRVES, BllXhED PO
75 SEC o sbrhili v stk s,
NI T SEC WhF B3 AP LNk ok
O x L OBRT b b AT RRREI RS ShT
WIRIFhIE B, ZoBBRE kD BiEkD S
BT EREBMEB O O—MIc AR P 2013 <
BWT—IREREMHRL, BAOTIET b b
(P,—P) w335 SEC OEXOZE{LeifiEs
DOAR/NIRP DEETHOTH B . 0
FERICX 5 & SEC OMERHEIE S L IRE R
HERT. ThbbAMOBRWE ZATIRI
K, BWEIZATRIBLAEROLL KD L5
WA TH B EINTVWS. ZOFERAROE
WEZATRERIWHETHEH, Bnisb
TRBREZC VA~ 2B X - Tk k572
WRENRKELRDBREBDD. & T TEEILE
BOFEERRERZ A WT v~k kb 2
L, AEFRESOERTORN LEXIOZIL
tETIvvEED X-Y @i At, Yr—
=& UTHEEARBREREZM V7 (K2). ©
DOFER X B L SEC AR HEMIIER T
RO BER VbR TV B EIEEBITIE R L,
FBAMREOHEDHNS B THS.

4. [EEPKAR active state

Hill® 1z XhiE active state & XIEEE R 2 M
CbfEnd LRVWRETE X5 2B8HOREXT
Kbah, MEESBCREAREGETS LS
w5, ZOBE&IK 1 OEFTE LSRN RE
EoRLeDLEDEENFTHHEBLTIV
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A5, LrlLoB¥e THRTHIFENIIET
ERLTWBHDTHD0D, T TRIEIIRE
O &EZIRRIEHRLT F@) % & © % % active
state TH5BHET5. §7bb active state %R
WHEWSZLIXEEN F) kb i
PIEBIN.

TR LIz 5 FE) 3R 1) »5
SRMIRS P@) CRiiEiE%k Bo) Z2EhiEke
Bhb. v=0 75+& B@)=0 L7 5WEEF
BAIhEAG PO=F) tirbz tPBbrs.
I O 2T 4 OFF R TN R S R ERE S
B, VolZABNREY R LTV TERETS
R ER»E S . RIMBOERCE N TR
v=0 THEPLLNLDOEMRDOBZZIERK A T
WiHE X v, zhat Ritchie® oFBETH5. L
L OFETIHEBIREO TITHEORKE L 3k
BHENTNEVWIRESDS. BEFMIZOFE
& AW THE—FI%s X0 2 ~205 D & & OFEE)
IREBEIRR BRI L T 5, B 2 FhT X BIEEDIR
RROERIIRIREE X VX s hcRVWT E 2R
L. ZOEERRGEHRESE—FCI VT
F R EFIRAE full active state [EL TWiRWE

LERBLTNS (M 35R).
TEEREZ kD B D 5 — 2D EV: Bahler 72
LLWDHEETH L. ThixFH P—ov FRE

+*
S S S S
®3. FEFBC RNl (P) LEEik
BB (F) B X OHEESh 55N Ca IREDZEL
ghig (Ca).
T PR IO FieonwTidds, Ca own T
JERE, REEL VX BRRN. Po VIRKVRENIRGE, Wl i
BREHTRLTCHS.

SCN
12mM

2g, SOms

X4. %@gm;ofﬁb%mﬁ%@ﬁ%@ﬁa%nmﬂﬁéumMsmv@%%.
P, BE ik s P, Modhks ; PP, RENIRAGHEERE. A, D, E—f; B, E, 2508 G,
F, 10%03% ; #IpkfEfs, 10msec; A, B, C X Ringer #i# ; D, E, F 1% 12mM SCN
Ringer W& 5 % =/LEBERS ; #eth, 2 g/div ; #%h, 50 msec/div ; 10°C.
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P—x BRLZRDTEE, 25 N HERWED
HIFR P(t) 5% P—x BERE2 AW THEZEA
%KD, Th 2HHLTe ik, ki P-o
BfRZEWT Bl) 2kD5DThH 5. P &
Bv) ofids F() Wighadixv. ZoFETHE
ENHBEOEACES E TOMOEEIREZ kD
BZLERTESLH» D, Fik® Ritchie 0 Fp: & 6F
AT EEEIRBOLRBE 2D LBTE 5.
B 3L L DREI X » THirhiz F(t) 08
ERBEWIRLIZDDTH 5. P—x BRELT
WERDFHEIC L BHDTHL, M3 OBERERA
PIEFESIZ F () VEBE—RICIam AR P, 1%
Lzw.

TEEIRAEVE 5 A O R KGRI X A LR 22T
LHDEENTH B> 5, A Ca BEOEEY
EULSRMT 5 EE2 b5, £2C Ebashi &
Endo'® pSLROMMER VT2 72 Ca RE
LIENEOBBERWT, BEIHLHGN Ca i
BEORHZELERHET 5 LK 3 O TRT X
SEinb.

EEPRBZ RO BWFEEL LT P—s BIRE2HE
WEEDIL, X5 P—o BHEDINE & 7 5 s
DINEWEZATRIZITEMRE AR 5 & Th
i, =) i

F(t)=P(t)+kP(t) @)
LD, IRNEME oS eI b0 L
LTRDBLENTES. RABCTOEELL -
TRERBC X 5EEIRIE L, Lhiax 1 5 IR
I ME ThH 5 SCN- OEE L HirdDTh 5.
B —FR CRARIBIGE L T WEBRiB 2312
mM SCN~ OERT CIRRRBICETS X 5
Ty, »olERRFMbEL RS EBELAT
»5.

6 B W W & &

RIEREH

1. ZHOEELLTDHN

b FBREEETHEE, TOREBNITRT
BIECART 50 ThHS. %ETH, AKX~
YREFCR T DHEERITRCINICSL &

X [y

1) Huxley, A. F. (1957) Muscle structure and
theories of contraction. Prog. Biophys. Bio-
physical Chem. 7, 255-318

2) Gordon, A. M., Huxley, A. F. & Julian, F.

J. (1966) Tension development in highly

stretched vertebrate muscle fibres. J. Physiol.

184, 143-169

Gordon, A. M., Huxley, A. F. & Julian, F.

J. (1966) The variation in isometric tension

with sarcomere length in vertebrate muscle

fibres. J. Physiol. 184, 170-192

4) Huxley, H. E. (1957) The double array of
filaments in crossstriated muscle. J. Biophys.
Biochem. Cytol. 3, 631-648

5) Huxley, H. E. (1965) Structural evidence
concerning the mechanism of contraction in
striated muscle. Muscle, Ed. by Paul, W. M.
et al. 3-28

6) Hill, A. V. (1938) The heat of shortening

and the dynamic constants of muscle. Proc.

Roy. Soc. B 126, 136-195

Jewell, B. R. & Wilkie, D. R. (1958) An

analysis of the mechanical components in

frog’s striated muscle. J. Physiol. 143, 515-

543

Hill, A. V. (1949) The abrupt transition from

rest to activity in muscle. Proc. Roy. Soc.

B 136, 399-420

9) Ritchie, J. M. (1954) The effects of nitrate

on the active state of muscle. J. Physiol.

126, 155-168

Mashima, H. (1967) On the active state

developed by repetitive stimuli in the frog

skeletal muscle. J. Physiol. Soc. Japan, 29,

708-709

11) Bahler, A. S., Fales, J. T. & Zierler, K. L.
(1967) The active state of mammalian skeletal
muscle. J. gen. Physiol. §0, 2239-2253

12) Ebashi, S. & Endo, M. (1968) Calcium ion
and muscle contraction. Progress in Bio-
physics and Molecular Biology, Ed. by
Butler J. A. V. & Noble, D., Pergamon
Press, 123-183
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AECOWTORENIESE L OFREERF 2SO
T, FO/BROMRCELSOEBEZHELRS DT
5. LiIvz, BHERHBOMROREMD, &
B EEANEOHOEEOHA TR L D » TW
F2hDThbBRVIRWY. 25 LT, BICIEHE DT
FECPZsTHLILEHMETDHAS . bzl
bz, 19HEOK VDT %, A Mosso Dff7E
DEHAPOHEFET ST LI L.

MNEDEETI B ERIT L 5 B3, TIERERD
L, GEEAICSI NG £ T, TR
EHOENTHY, hik=kL¥—DHLER
BBIEN L, FASNKRT 19 FAPDIHIET
CRTHCENTES., CLTERERRITIO
BHTHY, F O = F AF-FHHABERTR
5. bleLiblid, BHSREHOOAH D 2ET
FBAMLERD, BIBRAE~ FOER
FECAT—2R5EL, R1DXS
7 TR O=ZWITEE 2177k -7,

FLT, & T TR, BHEGREAN
(FTOFAME) oW~

2. BLRABT X 5K 0RIE

VR — R & R IR IR A8 TR
EXNBM, BRICX - THREIND

BREHEI LT E DA DT FER Power

BXREZRLTCWEHDTHEEW
5 LoV TIESOMERD 5.
Fid, EERED LOBEEDOZEE

HHEAREL, BEcis30d, BRARICK
2303FA—THHELTVS. blelich (5
i, R UE, RIS o et FiRGER
the, HEMMED LHEHHOREMR LOEZET
I ERE % 3%, 5msec DEMHE, 50cps, 50~
60 volt DELMNRE 05854, THMENH IO
BAEZB. BERABFIOL>VWTHZEL
iR, BEERC X 55N ORKEREECK
530X V30%E N T & B EDI. O E
VX, > Steinhaus & ORI, HIH LD
BRTHIE ST, IR shout (1) Tk -
CERCLIHIORKEP LRI LLFE
—ZFBHDTHS. Tinhbh, HRCIVESE
X BRI IITE 265% omas s bhvie. &
7z, 2RIl BT, BRCX VERHHIZTE

Force-axis

\ Strength

Endurance
e Time-axis

Power—endurance

Speed~endurance

WBHBLCETH BH. Mosso 1T AKIT L8
BN CELIMT X - TRHEENCHE gy/
HEHLTOwER, KRB HC2WT s
peed-axis
TR TWIR . (M.IKAI)
Merton VI EHEREERHIC DWW TIRK K1l. #HHO=RTKEA.
kg |
£ 9
% 15
2"l o ()
1) ;.0 %
E 10} “ouns. . * (8)
3 VIR L
L SN SRR S it (V)
5k AR TS T S TE. 20/min
E . Electric stimulation
S 1 Shout ( Voluntary effort)
0 L . NV V0|qntc|ry effort
0 100 300

2.
K7 () 27T .

200
Number of contraction

BRCX5HEAHBH (V) & shout X B&EKHH S), 7 bCEIFIBIT X
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HIT52E, HARLEWRIETL T % 7,
200 IH, & % Wiz300EHE v 5EBHiIcd,
shout %135 &, (REMMIOKES LE 25
BHDZERLLNDS B2R). blelizbidc
he, KIECHEET 5 AR, shout 2504
L7cdlikick v, BHEZB 2 LT, Bkt
TOBIOREEFFHE LD EBRL TV 5.
i, BER X BRKSEITOHN L BRI
XBRRIFBANEDEIHBATFME N> 2 ENBTE
5.

Wi, 1B 1O TEEC X BRKRGN%
SEFEMH L&, 6EHCIIBLRRC X 5%
RN EFTH#R LIz, Thick D, MECX 5%
WEEZERZICONTETLTL 528, BEXHK
WX BRAGH (B), 25, BRI DRRGH V)
XD ohEHEWERZRT. £LT, VOETOD
HEE, EOXNIVIRE W & BEESh
5. £ T T, EOET OEENRMEY DETD
BERFL, V—E ORHTIREE T RS Ot
fTORBEZRT. LIFRTES., 25 LEmho
BRBORRRE, HoFEFHhRE s LN TED
2, TRIEACI > THFEOREZ S > 2 &1k
Mosso LIk D 55 # i OB TESHIB O Y& b
HOPNB T EREFEETRECLTHS.

{kg)
401
x X
- * x
30k
< | i
g . ;A 430
B a0l . o
2o dy 40
g "
B . (" ..,‘i’s‘:x? @ boys
A 18 O gils
:.?Q‘i;éao'oc R A adult men
gswﬁ o A adult women
ol o8 o X judomen
.. °
.
1 1 1L 1 1
10 20 30

Cross-sectional Area of Muscle (flexor of the upper arm)

3. EEREEC X B LBRGOWIER -5 L

DR, HUHBHIRE»FOHHTH 5.

3. MBEBIE X B EMMHEREY D O 0H
H

WERKGNEHE, Ko LHORMBTERE L O
BRI R VWTRBZ E2fTno72. THET, A
RiZR W, HESLHETEREL VS IO, B
EKZOWTHEERET 55, XHEFEIcX - TH
FHEEZ LD THS. LirL, HELR-T
BERRCEBSIELZOT, £RCENT,
DR, MO CEHEIPERTEDL LS TE-
fo. blelLich (8, k) Vv kBB OB
HMEEZEL, BABHEOBFRERFELTVWS.
FEA12F 9 B20F BT Wi 5 B4 245 Nt onwT
(BFLON, £F126 A) iT2>w T, &XFHH
(FEEwwXsdo) &, HEEH L OBfRE »7.
ZORR, M3erbX 5, HHmEOEMT
Pl o T, KB DIWEML T B2 EBRSR
5. ZOBGRE, H EEBREL DR X
5THB. LikedoT, M- ERFICER L,
FAITERY D OB KB HOMICR AR ERR
754, T OFHEEBIEA T 6.3kg/cm? (£0.81
kg/cm? S. D) TH 5. chrklilEdhinicifaE 3
5% 47kg/ecm? 7%, ULaL, Mk AES
DEADREITIE, 28BN H- T, —fFiix, 4~
9kg/em? ORICFHLTWS. ZDT LIGER
DIFFC BT, HFERED 72 D © FH)
B3, THE#E i X v, 4kg/cm? 55 9kg/cm?
DI HE L TWie L L2 BEETD B
DTHHH. £DDH, blclicbii, X
BRGNP v—=2v I/ TX-T, ZOED
WAL T BERENWD TERERL TW

5.
ALY V—=v L TiX, BEkX5
TR H I CEE RGN HEE 10 3 |, %
nNEN L HHORBEZBALTEEL, 5
ARDWTCZhZEEBZRV GE6 BT
v, 100 BiRRAR. TOMRE, Hokt
MRIEHI23% DR ER L, BREGIVIH
R%OWMETRL, TOKE, BEAMEE
H Y DOFHINIKI0B DHERER L. £ L
T, FHEE Vv —= v /1 6.4kg/cm?
THoTzdDH, bV — = v 7B

) kg/cm? 1275 o 72, THUITELATBIERE Y D

BAR Y V—=v XD, BwECBT
U, BARERESDRLIBBZERRLT
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w5, FOERIE, tv-=vIieXy,
RO HTHELVELBASNE LS
Kol & TS rmsns. rhidf
R T 58T, HDVIENFEIED
Bk b LBbhd.

4, IR D bAIHRAT

300F

Number of Contraction
N
pe]

Mean £SE.

WiCH IR OEREIR L 75 & "%E
Fhbb, BHEANCOWTORELBS | g
5. AN OEREE, FEATA-K— a0}t 450 E—'
B, BHO1/3OE)EARELTH ol |2
v, ok 13 1 E—5E O 2 cm) 72 g
D BT pEERTRY, RITFEICY eof -wé
72 BECHRD . X LT, ANETLATE - e é
FEHED T, BHANLLE. ZOE m% tsz
5 SRR AN D DT D O EE& 2
LS EERDS. COMEE, e ERT 3 2 sk Muscle O:intake 30 ]
B, BeAEA—OERTT. X0 oZ 1103
SFHEE60ETH B . Ll HRANE §§4- A-VO:diff. 1 <
V=2V PR E-TEDLIERTS T Ey 3
raEbhz. B, i [FIAE4S DI ‘ . ' . N ?
m@k%ﬁ&ofw~%@<aw®%ﬁg Before 3rd 6th 9th om0 L
AT U, F. e Training Period feet

FrC, WA (EEEE) ORER M4, A E L OEEETD b v Y S X
MR EET S, EEEEOSY  pL.

NS EGORESSVS LB b D (35

g, k). HhnREORERE, = TA-K
ﬁl@%iv%¢%%f§7%ﬁ&b,ﬁ%%m
R A TR R HR20 TSR L, BRIR
BRI X - TRE L. TR 3 ~11
ml/100 ml §7PE/min ThH-7ebDs, (EHEKT
Ef£1E, 20~44ml/100 ml/min iCizo L. T
O35, EXEHONKER, EEEE SDD
CEBEREGRE b, WM 1% 0826 DFHE
¥ (P<0.001) ;32 L biviz., 2O X5 RfEA
T X YRR L iRV LTAETT D

@m%%g@:?ékmm,~%@%ﬁﬁﬁ%m'

Bt v—=VARGRY, ZOMickZ HEL
LB, b r—=v 7R, HEREFE—-OF
=N TRA—E~REV, BXENOL/3OHELC
WL CRAFRERRSETORERX, 1H1E
Frozkil, thaBRBEZBRWCEREG
L, 1B RAR. FORE, feEREI263HE
OdDR 43 EI D, HlFEi 28.53 ml/100
ml §ili/min 72 43.92 ml/100 m! F7fi/min i

Binliz. Lal, 12D b v—=v /B3 KT L
febé, Vwe=vZEhlklze T, 12EH
vy, VERERGITIE, F o pilpE vk 30.11
ml/100 ml F7fi/min CETF L. Zh DO
b, HELRIE, HIERE L DWHERTHT
LapTTiibic, tv—=V IR XHEEED
B0, DMK OIERBH DT &
PBHEEEN S, hid, HoPTOEMMERD
HATH D, Krogg BEMERIC L o TRLEX
57, BOBMMEROEAR v —=v itk
D ThRELENBZEEZRLTWS. L LTIV
—= v 7Tk B EEE S XU MEE QMmO
213, W0FBOFLEDHD, BAKL BRTH
BOBHLHCEREHEDE., T, P2V
ST, (EEABRATTEOIRAICE TBEVWODHT
CABEELR DDOMND D, Thi 2/3 DA THIE
Licd Swit, $IRREEAERDLhRWT L
Wboirote (R, ).

Z T T, GIEBROHRRERE 2 BT R
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WEL, MREE, BRHREREZE L2 BRDT
BBE, TROLBEEEEOHEERMR =
0816, P<0.001) bbb » . L
L, ZOB&T, YW=V Tk THERE
IESENT 50, BFRBERRECLSDD
TR T, MFEEOHRCEEDDTHET L

PHLPRR -7 (R4). Ik, HRAIZR»
DHELORHROLRABHY, br—=V IR
BAHBRRBIES 091 ml/kgm Db © 23, b
V= v 1B TRIC I & O FE5 D 0.56
ml/kgm AT 5 (FEH, HA).
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1. Changes of nucleic acids and protein
concentration in tissues of leukemic and
pyridoxine-deficient AKR mice, 273-279.

RIfKd LT pyridoxine &= AKR T 2
OBEEBICH T DERE L VCEAZOEL

S. TsuJi and H. MATSUSHITA (i #555,
BT % ABLE R k)

SWEEL T Y v ARAnRE BRFEE L
AKR %= A Ofi#imIEis pyridoxine i <
BET LOTHLIERHELE. T bbb
FoRRREMIT 2 Bl L7c B < 7 A O AfFHARVE
Pyridoxine 285352 & it X v EmAR LN
%5—7 pyridoxine OfEH#| T b % L-penici-
llamine < desoxypyridoxine D513 % D47 HA
MEZEEELDSHZ L 2R,

T OWFFEYE Z OFE L BIE U C MR H AT
<w AL pyridoxine RZ<v ALK T HEHBE

BROELDOWTIRD & 5 BERTiRo7cb D

ThH5.

L. ZoXBRTREE, AMBEI X ¢ pyri
doxine KZ AKR %T<wRollgE, i, sk
CEROWIHEE, EHE&R XU aspartyl trans-
carbamylase DIFMEINEIE S .

2. AR~y AREF B U ChlR, Ms
XU ¢ RNA oFIR7c#8m% 7. DNA ol
EI1IRD BN 572, Pyridexine RZ < AT
VENOER, M3 XOUFD DNA WA Li-. Mol
RNA BEOETRECEHECH - 72.

3. JalR, ks & RBOEHEN pyridoxine
RECTHZELELXVIET Lz,

4. fRE X OYFicEs F % aspartyl transcar-
bamylase {Gilx, FILFL ST pyridoxine /&
TRV AR VWTET 2Dk,

2. Origin of the negative potential shift
of all-or-nothing character in the cere-
bellar cortex of the rabbit, 280-292.

IR ED e EHO R 2 FHOEMEMATE)
DR
Y. Furra (BEM%—ER : BAREXE = 4H)

w2 /N C all-or-nothing OB % B
> negative potential shift (DJF n. p.s.) % 3M
KCl #7213 2M 7= vBH V2B LicHF A
BHEEECEHICHRMTHT LNTES. Th
CR L TARIARIIIR O R E A B L., (1)
iR R < (250 3 VR ~ED), K& 3 mV
2okt mV WETE. Lk - TCneEE
OEMBERIRF THHT L LIEETHS. (2)
BE E /23 B BRI (Suda & Amano, 1964,
Arch. Ital. biol) THEF X % 25, BRITERK
THETS. ) np.s i3y > T REBECHERL
e 7N F v =B OBIRER DA 7 L OED
ST BT % (Fujita, 1968, J. Neurophysiol.).
LichS o T, n p. s BYFTARMNTBHT
BERXND T EBHLPTHS. @) BNEER
7 & v =Rl ORINER & o Bk g T ok
¥t L T, monophasic—positive ¥ 7= 1 positive—
negative DA 34 ZF LRI NDH LS5 D EH)
HTnp s BEEINDXS>Cs. LrLE
BB —EmENCAZINhS L, n p. s CHY
THELBAFII DRSO L K 7 5. ZOFEX
n. p. s. B7LF v =HlRCK UChBliast > SE0
BEINHZEEERLTWS. (B) n. p. s OfF
BT F V=IO AL 7 ORIESERL
720, I%IEHS positive—negative 7> 5 monophasic—-
positive ZZ D, {&dEEIITCE S WichD
mEEIGEEG 7. 6) npos WEESTFRES
XY, S F v =ERE» D ECEEOEA L
LCEEskESh, MEOHFERIIRON IR 2> - 2.
n. p. s. PEETHEINZZ LiERw.

MEOEREENSEZ T, n.p.s. BT /L¥
VEEOBRRR T W L EHLLTHS
2%, —F n. p. s REES I F v=iglgict s
L LTcRR i LRigkIhisvwz & 2825 L,
n. p. s. OFREMR T F v =flfabi O WRESR
ChHHEDEZDLNI. BDAREM DD 5HEE
LT, IFv=flagzE hEATNE Y
Y #Hfa (Hamori & Szentagothai, 1964, Acta biol.
acad. scient. Hung.) %% 2 b d. —7F, n. p.s.
DREGERT A1 7 DWFR, i dDEBHBEIT
XY=L SEL LickrOinE &2 R"y 0T, 7
v v =HI ORBEIR B &AM OE A TER
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RIRCHEAE L C & hREE D H 5. L O
T, BEOEMEMDZE(LS, n. p. s ik
S THELATRERIEZONS.

3. On possible mechanisms in an in-
creased heat production in adipose tissues
of the rat, 293-305.

7 v M DORERFEEIC & T DEREMOEFICD
Nt

H. IKEMOTO, T. HIROSHIGE and S. ITOH
MAER, RE I, FEER: bXXE—E
)

FELRENLL X OBHLET v + DRIERAERD
O RIS EIEERT oW T, B0 IFE
BEY A 7N PBRNEEOWMINTE O X 5 g
ZEDLErE LS,

HHHRIS XL OTESEIME T > + ORISEALE BRI
MTr, BERIEBORSNY FFA 0FAKE X X
T LT, TEEO BYRE S O AEEAE R
ZRTTH -7, EREMEEE DMl & 028Xk
HBOENRL VI 2MERTH -7, TOHED» S
BELT, =27 L UIERE 1 5 F Y b i
B BB AL 26~P Th o7, ZOMEITP:
OB 3 TH5 &4l L& THRINTL bh
5 23~PIEEE L v. WBBEOKERIRE (15
[57REARL v ERMUSAEH) Tk BREE
HBERX, BSBEBE=ATL{LLL FFA 0%
NEFTLCEMLIcr D, T OISR
ANV Ey FREDRAT L » THZ BRI %5
ERVEEWE ORI 5d0L LT
FHEEING . hd z BEIEGHEIIC ST 5 ER
DEEIVENEIG 5518 = 2 7 VAL E R O i
XotEzpN5.

WIRZ v + OBENSIHERECRRO ST 21T
5L &, MENE L FFA B&REOMcEhn
AR xRz bz, La LEIRER O BB
BHBEP O 023 E WS E WIEIIR & -
7o, BESLL M) 2w > —EiEEEE Lk
DLDEIBENWELC R 272D EEZBNRS.
23, L LIBEIBIGHLI: O FEEGR B b ER (b
DOARKEER DB LIEREIND. ST v b
PRIESCRZELLLE, ZoMEIRELTS
bhindnotz. ZHIEEE LT, BMENBER
RTHBIBCAPPLLTHECL - Tx bRk

FFA D= A7 /HLORBIMEWLDT H 5. Th
LOKMEDOTFTr Y ernFF—~ ¥ OEERHL
CTB5REPDDLD, DEOKEE» S CEBEIE
PAMERE T, BRILAUBERRILORIEEIC NG €, %
BEHLIREETHF = — LT 3 VOER% 5 FI50E
DI IEEEREEEEDES DL E H L X h
5.

4. A new method of osmotic fragility
test of erythrocytes with coil planet
centrifuge, 306-314.

IA4NT 53y PREDHBEEIC L B RmER
EENAEOH &

R. HARADA, Y. ITO and E. KIMURA (EH
F, FHRE—RS, AR % — RERAS L
)

MR DFRMIRZBIETBIZEIET, WD %< D
MR & RE A2 4 528, BEMEIE U BB
EREET D 5. FrLVBIEEE, 2~4p 0
HEMWEEZ B, BB ETHEREOS Wl
ERZBNS. ZOHEDRER, HEVF = —
TR, AR KRBT, ERIREL
BLEER L, FRmEk%y B AIEKE L D —E 0D
HET, WPE2ETIE530T, MROEBIE
PLC IS CoARIRIRAL CIAILASEE D, Wl Lie~%
7R E Vi, O BEET, ok
WIRIERTE, & SETERED, BT OMmBKSIE
T 5EAEE T, ~E S v EVOFHR I EIE X
N5, Fa2—TREMMOBREET, HERE X
DEBEHINSDT, &/, BRE X U50%
EMER S, MEBCHZEEhSG. 247 5%y

PR SHERRVE, MRV = — TR EE 6 mm
RE 25em OF FABZ 24K TR, 2h
ZEEEES L CEREICR D 2, FORLED
ED A LR EREEESE 5 ZEEERRELS
BEER T, FROEZZERPUAIZE C v A% 1500 rpm
(#9300g), Hizx 4 rpm SO MEEE X 5. F 2~
7iE, RKY=F L VYOARE 05mm kX 35m
DIOEFEAL, F =~ FEIGRIIROMNE 2
T, REE, 01 vy, TAT3IVvERS,

10% 7 #< ) vEZEZFTRV, RIBKTEIEE
BRERTD. BEKOREANRER X H 2
DGK HBEE % Fvic. BAMTIF O/ NMEHE
107.6 6.1 mOsmol, 5k #KH1{E 72.5+5.0mOsmol,
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50% 5 iME 90.24-4.5Osmol G, & b EEMm72
HICV, SMEHE 1205458 mOsmol HKiE
$ifl 61.94-5.4 mOsmol, 50%i5MmiE 91.0+5.0m
Osmol T - 7. FFEPLEL, BHKO pH T X
DERLEEEZRL, —fkc pH7.0 T T,
BT 0, pH.0 T3, Efssiimliz.
MIROHEEERS, EHECHERZSIETO
T, HIEEATCESBRETRS. ~3YvdD
Wit ACD Finifiykiy, 2 ~5C, 24e:fid 5w
1 37°C SR D HIEECE LRI
7.

5. On the stimulation of fish chemorece-
ptors by dilute solution of polyelectrolytes,
315-326.

YN+ oFRRHFCHTIEHN TERERE
BROFIHER

J. KonisHI and I. HIDAKA (/NEEREA, B
R ZEAUKE)

a4 OAZKHS palatatal organ DILEZR
BRCIHEESHEBSRCENSE T 2R
Brsl. CORFBOUBNESTHOLRLE
BT BI85 %, AEMHKE (BEHR) Okt
T% integrator [EIFEZAUTESKL, #H~ .
Disodium 5—inosinate, dipotassium e-D-glucose-
1-phosphate, tetramethylammonium chloride, cho-
line chloride, sodium glutamate, disodium-lead
ethylenediaminetetraacetate, congo red, ponceau
PR, naphthol yellow, amaranth, direct sky
blue, sodium alginate, sodium carboxymethyl
cellulose &R TR AV N b T DFEAL
ZHET 5 LIRS h e, RIS-IRERCS W
T—5E DIERIREFHE TV TRHRE ORRER -
o, BN B o R BHLT, &M 4 VOBERD
WRE L STRIEORAMEOHEA L. Thiest
L, ZOZRBRCKAOKBARRIEEA &V
OREIOHMKE L DT T HEMICH -
7o. W7 37 BT & % glucine LIEEMRE D
glucose 51X Z DRABREFH LT VvD 0 L
RENTz. 7=A4vVvEmENA, cetyltrimethyl-
ammonium bromide, dodecylpyridinium chloride,
sodium . dioctylsulfosuccinate, sodium dodecyl
sulfate 5% 3 L7z & 2% positive 7t SGERER%
RIS, THDOWEBRERICH LIREGITER

2REL, BEOERER I L ofcied, FE
DR T H2ES PHIALEP T,

6. High sensitivity of the palatal dhemo-
receptors of the carp to carbon dioxide,
327-341.

CO: [C319 3 01 OB ERREBOSHERM

J. KonisHI, I. HIDAKA, M. ToYOTA and
H. MATSUDA (/MFEVAESEM, HEigk, &EHE
B, MEE  ZEKKE)

24 onE, {8, AERZ, =vA1DAER
W, Ttk =L OEDIEZEED COz Ny
Oz £ L TR T 52 E2E 4« DILERR
BT BROMERED D OBRICE R L
T, FANz. 24 opBELFERERE CO, Tt
LD THEETH o2, O Noy I X OZEKITH
THIHERRD SN o7, CO2 1x Nz THIR
T 5 EBERV LR O THIR LSS X D%
BRSNS o To. REEK, BEER, ERR ORI
Re a2 OBLEZRBR LT =V HLERE
BIOWTHRz. pH #HETIEX, 24BNV T
VX RERKIEF C pH DR, FEHER X D155 5k
WHIB I 2EL, Thigi Ly =L Tl 3EOR
BRBIZLAERLBS THoTe. 20 3EORR
%Y vERIEEWR (0.025 M) WHE L d 0 0RK
ShHERZFIz. pH 7.1 55 6.3 % COHiFH CREE
WRWCIRER, M ZIRET 5 LIEER ORISR
Keesd. TOFHRIEFTC pH it W THKT 5
LIREBDPEBE VKR THoTc. HBERETSHE
FEIFETER LR, SBOBBRCNT 5=
1 OA%E, =L OERRBOBRIIERSZFH
2. o UHERELRERTBECIE2A
OERRERT Ik REVKTIBGH & EEREED
BEZRR LD, H=VERRBICRWTILER
BN Lo AR RBK I X R bizt A
EISE L o7z, 24 O{LEFZARE CO2 T
Bl U7-Rr RS P IGER)IC K 0 X 5 &3 Bidb
NEPRRAN, BRAPCEL LREBODERSR
Bie CO: ZREPITH LEDCHEOREESD
DOWRIES, E7o LR LIE% OHEER, BT 53
MEFR L. 282 O IXEES TR LTS
BOOLNDLRER ST,

1. Prevention of anaphylactoid reaction
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by glucocorticoid and endotoxin-condition-
ing, 342-349,

FEHEANFOA FETY R M2 UEtlck
B37F 7 4 7F L —HFEREOWHICDT

T. FUKUDA and H. OKUMA ({EHIEES, KfE
[RZ (TEXRE 4

B R EN V3 Endotoxin (FEE M NER) Xt
UTEH L EHMEMREETT 5 2 LIXAMOFET
5. BIBHERA X ToOWTIE, ZEEET gluco-
corticoid R#Ei1zH-3 < histamine #:JFFIIRE 5 -
MABEERFROEAKEZRTEELZHA L 21T L
7=. T OIEHHERFFVE glucocorticoid #5112 X b
TaEET 5%, —%, endotoxin KEHKEZ
X% wvwpw % endotoxin fiftkfbIRRED gluco-
corticoid #& 5. & FIRR DB R Z kT 2 &34
L7, ERIBMER 4 = © il shock <
epinephrine shock iz 4 glucocorticoid 5.0
%75 57 endotoxin fHE(LAMEMEIIRE D725
FTZEHESIP TR -T2, LT TEERTIEVWD
¥% histamine JHWEELTMS L TV 5
PVP (polyvinylpyrrolidone) iz & % A % @ anaphy-
laxis £ shock iz glucocorticoid ¥ X T} endotoxin
MHEEB VIR DENREZ R TP 2OV TRFT LK
DiERE 2Tz,

1. BRI XBEF4 R T~ T PVP
shock 1Zhf L CE L EHMEREIET 5. Tb
HIEF A X TIE25% PVP #1% T anaphylaxis £
RISZELET T 528, BIBRRI x (DCA £
) Tk 38% PVP #HECRRIIECT 5.

2. Glucocorticoid 5.1 RlIE k1 % © PVP
shock %Fhik 3 5 & Ffgic, E¥A4 xD PVP
shock 233 BB K% k4. Endotoxin fiif
AL DEIZFRHIR 1 R B X OCERA R T TeL [
DEPIEIERE KT .

3. PVP shock i histamine JitH ik iz & kG
ECcfT7nd%r, glucocorticoid 3 XX endotoxin
Mit#{bix 2 o histamine St 2 F51ET 5.

4. Glucocorticoid 3 X% endotoxin fit{E{kix
PVP & X ¢* histamine DOFEPIEAR X 52HKS
BREIGETECIT 2 5. T b b RERED
mast cell OZFE{L, histamine jxH#P&], hist-
amine 12 X % FEHMMEFEMREAIME S gluco-
corticoid 5.2 X 0 E72, £ < FIEC endotoxin
ELCX D d7ebashbz L 2HLP R L.

8. Transcapillary fluid movement in
human calf after water drinking, 350-359.

BRIKEOEREFE

1. MATSUBARA and K. MATSUDA (K\FE—ER,
FAHZERER « BUAEE—2RHE)

e VFREOE S vF AE S 57 (pressure ple-
thysmograph) # F \» 'C, B/KEOBIME F %
EEAlE L. 2H0BRELERECHRED L%
TN T EKEH E® D &, 15~305Oflic#
0.026, 0.024 ml/min/100 ml calf % CEMIM
ERD D MEN~OKOBE (BREFR) 25
%, TRROMENEREISEM L. SRAEKE
FEKERTH, EMEFERXLZIORr T,
ThEOEME FiafRsk (CFC) 2RCETVvFA
S THETHELLE LA, EL2H0OWRE
T3 T4 0.0030, 0.0033ml/min/100ml calf/
mmHg Th 7. BiFEFEEERZ CFC T
%L, HEhFEE (effective filtration pressure) 7%
B, FOEE2HADBHRELCEVTCETE
Xt 7.3mmHg 75,

KCk - THMFBESERTSFERE & L
<, 1) EBMERNHKEDC LS, 2) MREBER
BECET, 3) i & HIREE (crystalloid
osmotic pressure) DT, &5 =-DDHFER A
H=RapEz oG, (1) OWREEIROWT
1%, THEMiEE R X CFC 8K X » Tk
LanwZ &b, BEENHKERERLRVE
Ez5h5. 2 OBRBEEELCOWTE, K
KT X B IR IR O T A2 04 g/100 ml TH
D, WMETEBEEGEEDE T ik 22mmHg &
75T, BHlERAMFREZ AT 5D
ITES.

% (3) KRR ERELIIR KT & D
4 ~6mOsm/kg HO & 4 L, £DRBLED
O EMEFESE 2B E—8T5. T
NOO/RP S, ﬂﬁl”ﬁ;ﬁg@@}f@%i%f&ﬁTﬁ
EmENIMT T ~8mmHg YT 5REE
%ib,ﬁm&®%mgﬁa%tuffkﬁmb
7o SIREEKOBERBEMEFRELEI SR
EVOHEER, ZOREENTS.

9. Studies on the standing potential of
the retina in rabbit and cat, 360-372,
2AEDYEOPEEFEMICEIT IR
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T. MITA, K. INOMATA, Y. SUGAWARA and
T. SATO (ZHBE, MEKFEE, ERETF, &
B E AFEXEEE)

REZ 81 LB My (3 ~54) &
il - Tk, MKETERT 5L, MEEFEEAE
—EME s T OBMEY (NI, PH) &
Hzd. CONE, PlokREZHET 52H8
ToOERZITR T2,

HATHE, oo, RERRE, SGE
ke BT ERE 0, BRAREE LT
Lo, BEOBHEMLBRSECED Uk
MEBE) ZRENCEEIT L. EBIT,
FRVvFYY, JATFVvFIY, BIOT 5
— 2 Y VEOHBIRIEAT & D EEFFERMT
BXieT EEEmorE s RE L.

1. EELROEEIC X 5N, PHROHBRX
B4 ETERIH SR B, Fa2TREDH
e OHTPHESHRE LE» o7, NE, PO
AR Y A 75 £ TRERENIE, BTk
Vs, I DOFNE, 448, UIBTYY ¥ O
1/3/0TH 5.

2. GUEEASEER EIRE LFEEMAL, SGEH
ST X BRI DRE R AR & it SR8 T,
REZTER (10 mmHg) 1R UHEBRIMRZ R L
<3N, POmEKREHEETS. 2E N, Pl
BN S MER OBRE b D s L i
VEMICX W RETS. COFERMFEHORER
DA O BESNY, PHOFEETHETH 2R
B35,

3. SHENRA~DOHBEFIOFEAERT, /AT
Fr+yy, 7F /L2 ) VOEARNE, P
Wiz Ll s B LEGIERE Y. L,
7 Fr+Y viEA (107 mg/ke) AN, PO
2 B S TP OERBAOER 2 L.

4. SEBIRA~EHIZ BBITEAT S & S
5 SR a kT B Foeb, AFIVEEKEZEALT
KRR BT - 70, EHEAKOEELEANCED
IRER O HEEICEH L GERILERDS. L
UBEOEAEE (181 0.05ml/sec) THIITH
BFEMCMEOELE LTV,

5. RROEREERED» S, HESENE, P
OB FIEmFEERAOLF T F v ) v OR)
R LD TIEWIEBE GRS 5 L L.

10. Abortive spikes of the frog muscle
spindle, 373-391.

NENFHRHED 7RI T 4 TRISA 4

F. ITOH (fREE3CHE « B AR A 4 28)

H =V HGEE DB — 1 8% K W A & abortive
spike % Paraffin gap JE TRk L. BT
single type D55 CIRIRIE R X O ERE I
WC 1 HEHE, Kex 2785HD abortive spike H3EIE%
Ehic. Ly LEREGTO tandem B 5 1k
compound type Tl% 3 ~ 4 fE¥HD abortive spike
BRSF BTz, REMRERE S S paraffin gap
FCTOEMLEIT AT Ui TL D abortive
spike DIRIFIET Liz. EioiECX b 5E)
REMOIRIBRK LI DR, TOIRIEII/NETR -
<. AR R RIS A T O T 5%, T
AL D 1 7 BRSO OB S BT D D RREE T
% L 1=1BME spike [X7HZ T 575, abortive spike
DRFBEALIED. T B DT abortive spike
PEERE R, RCREREMLRET OIS
L ENE T B PR TWE T ERR LT
5.

Z @ abortive spike X5 & i+ 5 & —RHRE
WAERTR, EARNHEX Y 8mm D EiH%(H
£ 5% & abortive spike \Iil%L, £ TE KK
spike WE XMz 5. AxLHRCK T HERME
WEDOHEMMEE A + /5 A5 5, abortive spike
13 EHE: spike OREBERFTCRDIEHR LTV
b oo, Xtk Cliz#M: spike
7% 50~100 msec o silent period 238 523, i
V3T EERME spike £ DIGYER B ORHERFHIT
—%r3%. L L abortive spike D#%izi% silent
period VX7 <, BFIZiX 2 @ abortive spike H5E
7t 5EA % . Abortive spike 1EF Fw F b
v DRE5THEE L. ZhbOHD» S abortive
spike VIAEFHEEFFIRORIE T, SEIC oI LI MR
BEERE R T 54 v L ATH D, A5
TORLFEETCRERELT, £hil fiXiczb
BlswgLEZIC.

11. Nervous and humoral influences on
the blood flow response of brown adipose
tissue to cold in the rat, 392-402.

5 v b BEIEHEBORACKY D MTRISIC
HLIEFTHEML OVCICHELRE
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A. KUROSHIMA K. Dor nad S. IToH (&[5
B, tEBE, FEREIK  LREFE—4H)

BUESERCL - CF v F OBEEHERO
MR REICEFRLINE 52325, oMk
EWIMFISBEGRTBETFTZ A 5 o, k]
%, veLEYy, YyrovaYy, VA4V,
Herz3iv, 7512V Vv, TirEVRE

DOREEHBR L.

ERRFOERCERME GRS ORI
ZLIZiEd v, AERIRRIC X B MiEE ORin
VIR ST B L RRIc A b,
Biiliets 8 H DS © dIESIRFIT X » Tl
WESMM L. L LEBMRS Bt b 0T
BN D DL BARTHEGBREN D MK EH A7
oz,

BEIEHE Y P4 vEeiEfseicl &,
FEl Ve VR TEFLCEE, EEIREIT
X HIMRE IR SN ot VEALE
VBB TR L ESRA L, BRRRT X
- CTEISEFLE ML O M & Bikd L.

YRrRYVIEY, FEFAIRIR—)LT =T
IV Herg IVED) BXUT b rE VIS
WX DB ENE IR R ORI R U
fo. 7T a3y vORRNEATOHBEIRL
DR CH EmO Mk 2 o7ehs, BEIElo
M E I Uish - 7.

IO S, B X HEBEIRHEDO
T E BT BAR T 2 4550 7t & 7oV e Rk
EF 2 F 6 LR TERV. BELLXLORIE
TV L 2 DEFBE WU B n T
MEIEER B FTOTRIRVWAEEZLND.

Vol. 19, No. 4 (1969)

1. Measurement of spontaneous electri-
.cal activity in the guinea pig pulmonary
bulbus by a microelectrode, 403-419,

BIEBICLBELE Y MNEBIREESOERY
SEENEICRET B ERSE

M. ARITA, H. KAWATA and M. GoTo (£H
B, WH &, #REE LK 4m)

il Lize L% o  OBIIREREED > &, /il
FIRAZE L T 2 85 OHMEI 2 5, BUNE

Wik b, BB (RP) LiEBER (AP) 27
BT bz EnTER. HEBRHOS SRR W
®» RP 0FigfEiz 53.7+125mV TH VY, HEn
BRI T AP 2RETH0bL 0N, 1
BHITHRMED AP PSR TE R, WEIEET
[FRERER LA L E D AP VI RIATC 2B 5% 7
WEBTH 72, EleZ OERIMEIIREGER AN~
LEE LIV, 2E D, HBIRERSCBET 5 H
KUEETSHS. £0 RP OFyfEi: 43.0415.2
mV, AP JEIE 32.3+195mV, ks 288.8+71.7
msec, S 18404 cps Th 7. WLITIERE
SEMEETD 7T F—RBREWY, IACXD
ULBILT B, Flo—fRIcad » D BEL,
step < notch %H T HHI/NRED AP A
CHRTLLONRD Y, —REABHORECTFE
TRGrbz oNG AP KENLT W, 20
AP OWESER T EDZEBRT FrvF ) v
TREESNh, 7EFAz ) vl ni.
Fg oM mROMmE, 2hbo AP,
HLEPSIEE LT E THEIREEETEL,
POEELREETALBCHETEDDOTHS
CENbP o7, ZOMWDLEE, BEEREOL
LEBEL, MESFINILBO—H T H » T
3, BREIE, T UARIEEE W R E &
AT5h0:EZLND.

2. Cation concentration change in rat
skeletal muscles associated with potassium
deficiency and denervation, 420-438.

KRZ5 v MEHEHICEITS Na, K OBF&
PR RnR
N. AKAIKE (fRjthficsk « F BRI R 350D

KRZHTT » b2EETHL e 7 A SOL)
L BBl (EDL) 1 Na #hn& K n4 bh
5. CORKRZEBELHME b 5 EMEE TOHM
kWO R Kigd o 75 25 HiEpy Na #ink v
R R LT BRKRKZHERHD S BICIER S
B, o Na-K ozg#aiiigigl : 1&74%%.
7tk Na-K ozsoffEx EDL kb % SOL
CENTERTHS. BLhHoPLHKRERT
BB SINCRZZ v bic KCl ZREEA%
S5 L) EFEER2ES LTHEGHIEN~NOKOF
B ZfRC X85 &, [EENINTET DMaN~
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DK OFERINEHAIENA~D Na OB & 0 83
ThbH. L LTINEDORELL D 77 A<KD
E¥ECEETS L&, Na-K o5 ERL
1255, cOEGicH»Cd SOL 22 EDL X
D3 Na-K OXZHPSKTHS. BRAFEEA LD
BoEfic b/ V KRERETHE SRS v + DR
1% SOL T OH 55 X b DHERED
KZMamicaAL, EFS v METHabh5 X5
IEBR PR T X A HEREN Na B0 s KIRAEREZ D
& ofe. —JkkMRE EDL IR0 D
S5 AN Na, K 278 L. BeEMK
REZETHBEX iz 7 v  ORMETHRHER
SOL i KERINE Na BB Lbh, T
OBERIFRMER 6 BRIV TTTEE LY »
2. L LKRSIRETORMREEHICH i
active transport O{EiE & dE b h 5 KOFEIR
BB VITHERER, £ L Na oS, KC
PEHETKRZREDS » t 2REIR LD
NTH%kL, VI RAKBASEERECETSHE
B S CIEKRSRET L3 iR XEoH D
GRS L Y A SERBOK L ARED Na il
WICE L, ZOKRIERS v + ODRHEHTO
Bl X—5T5.

3. Comparative studies on the effect of
chlorpromazine and imipramine from a
viewpoint of physiology, 439-454.

RiEREWE DRI ONTARS &4
275 2 v OMRICET B ket

N. HORIKIRI and H. TUGE (JEYIEF, #ifE
FHE  IRECKAH)

srNTr<vyv (CPZ) L4 375 3 v (IMP)
VE, Fa OILEEEIRER R X ST wnD e, —
Bzt OBhFEE, rE SR, HE IR
RS 30 L LTHWBhTWD . AT
THREEREORL ILBEMWEAVT, 20
DDOEYDOHPRMRRAOHE DT D A D = XA
AL, THZ{L, ECG, EEG kX U4
RS (CR) Z2RECEREZTTR - .

B OWED T BTHRLOBET X
5L, —fgicv - THETHE CPZ 5mg/kg & IMP
5 mg/kg 5. Tix, BEOHBE LATEZELE
HiET 5. e, BEOERLR /L,

FCHRICHEREEZ X, TECRL, =7 A,

vy P BIOH AL 7Y FCIE, CPZ 5 IMP &

DR Y BT,

CPZ 5mg/kg 54+ @ EEG 1, SiRiE
DR S b BB OSHKIC TISB A bR S
2, ACE5AREE Lich 4 v XOg43E
BEOFRB MO b 28 &> » 7. IMP
5mg/kg 854D+ @ EEG WEIRIEOEE
ZY, BEOFTRC b EEET, AECER
MzELL. ZhtK Ui 4 v ¥ TRERIED
BIEPEE L s - 72nt, BEOZTHFMCH LT
JELEIE S Bdr iz, ~ VR AV EES &
EHhiE, CPZ & IMP owThic bEShb T
LR ol BEERFERNOBEX, ~ b
EHATHFEFDWTIC b —RRIEE S S
7o, CPZu A4 vy FimnwEEz kb,
IMP Cid~ P ez OBhREBZER G L.

U EDERERS S, WEWAFREE D 08
W&, TnERFmL, MELTEzE
BHEPD B, Lad IMP OfERizEMgT, &
— IRV, INEREIRIA ORIy & IR E R O
AEBMBRE T U, O CHREMAIRE R IR
%. CPZiZ, B—RIWiCHERERERCIERL,
DWTCHIR B EY 525 LHRIhE.

4. Hydrogen ion uptake by oxygem
atoms released from rhodopsin molecules
on illumination, 455-464.

S. FUJISHITA (BT : RIREB AL & 4
)

B =N DFENEIEGHELIBT, v F YV
BYX = vTHIE L TERCM L. HiESh

C Tewm P 7Y VIEHREIEFIT 20C Wb bk

ZHA LT, BB d &5 pH oF{ba iz
Lic. BEXRELTT7 v a254 e 2lux @
ko mgERS (104) oo RBEEE A
WDTHHR, BeBEEEAviHas, Fuv
OEFRHRBFZ T o T2 HED v T h OB
b, RBHIT X BKEA F VIBEDOHDBED D
hiz., TOBAE AMHD X, pH Otk - T
EEITS. LaLl, BHXOmuHE X, pH
DEDNIWVEE, Tiabh, v FT Y VIR
FRMEER R E L IUER DL, ATHY] OEEk
L BH, FOROERZES (105) T X554
1%, AMHY offiiz pH=6.3 itk W THBKER T
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. DX, BOREBHLLESL, Fv
S BH LB E T, A MY O pH Eikfio
ErELERIL, ROLXS5KELZZETE-T
R 2 T L LR R B THAH S .

RETYVGTFRAEBETHE, »rFTY Y
DFEBIEL TV e RS FOSTHEL, gL
72, $iebh, EHELINBESFOREFMIE
BER—RHKRE LY, BFREBE R - TKEAS
FVEBATEWEEM S HS. LL, KBEAF
VEFETHORNBERTO—HOIDETH -
THL DBERTFITSBESITCAESLTHS
5. L7ed o CkEAS A VIBERF LH6T5
HERIE, T0w F 7 ¥ VIBROKEA 4 VIRE
(HY) SRS n7=BESTORE Q ORicAs
T5. Lieh-T,

A H*]=kQ[H*)
ThHobbIns.
BVWEORHEO AHN 3 X0 Q 0 fE%
AHYT XK QU THEDbL, BLolEstss
OINLOEEZ AHR B3I Qe THObT
L, A X AHR © pH {Fhigss
2L EZ0TH b b, AHT 3XGA
(H'R ofizrhFhofédo HY) o8- s
Hie U XU Q% OffNE, Ldic, pH=66
CHRZHETHH L - T, HUMERET. -
DESW, FEPECRER LML TIRE Lick
BEEHE WOIEEEEVEE, AHY O pHE
YRR IBE DB X » TR - BT+ L
WOERBREAESCHBALS 5L EL LS.

5. Effect of thyroidectomy, adrenalec-
tomy, thyroid hormones and glucocorticoids
on Na*, K*-activated ATP-ase of rat ante-
rior pituitary, 465-476.

Z v MFEAFEDCF MY YA, hY Y LES
1t ATP-ase [C313 2 BHUIRERIERR, BIBHE, B
WAL EVHSLVABRERL E ViREOHE

I. TAKAGI and K. YAMAMOTO (A& i,
A 3 BE AN S ILTTEE)

7 v b OTFEEREICSLE L B Nat, K*
7&iE{t ATPase (% 7213 transport ATPase=
tATPase) DR RIEE LT, FTmfk:, Bik
fRE X CRIBREOM D feedback 7 iAERIR
DHW kR D7, TEED tATPase FEHEIZE IR

BRI EIERERC L - T ERTS. Zhic
thyroxine ¥7:V% glucocorticoid #yE4t3 5 &,

tATPase /&M EARIHIES h 5. ZhbsL
= VOMGIEREZ, E¥HMCOVTHEDLN
5. Ele, Thbhe vOMEERE LE v
% in vitro THIX B AT IR O, FOHEF
VBV OFMRER5E-. —F, £EERD
@D a v ELAY (D-thyroxine, =273
4 v, iodotyrosine), ¥ X O} glucocorticoid L4}
@ steroid (testosterone, estradiol, cholesterol) iz
13 tATPase #IHIZIEBZRD BBV, DD X
S IR EBRGER P D, FTHEENZED tATPase i3,

RIS LE v X CREIBEED glucocorticoid
CERRINTRE T b target enzyme TH D, =D
BERGEEOREZ L LT, Bk X OEISE
BT EEATERGES feedback HYICFAMIL T
DT ERALPTIE 7. Tk, FREER X OE
BREDOFRLVE v OERE, THEED tATPase
i UTHEENTH D Z E28, in vivo OB
ROERH (4RHERN) THbbhbz &, in
vitro IRIMOZHRBH /LT VOEBETRED L 5
ZEnb, taELILND. Elih iy
DYERVE, Tk tATPase ot L CHEN TS
D, BREELBO tATPase oxf LTI {ERME
Y (VAN

6. Common components of the spon-
taneous EEG and the evoked potential in
the cortex, 477-491.

KEREICH T2 BRI EFREM LR
BES

K. MIMURA (SH1E— : BiFA%EL)

Bishop & Clare (1952) v, %55 OEENC X
DREBREME, HRMMNE E OMEIERZR
HiU7e2d, 2hik, MEOFER, IBOHRIE
RPMEET L EERTS. L LEBS, %
D OWIR » I FHREANT, FfEHoE» KRS
BDT, HLOBHREMIEE T, ILDHT,
Ik o a2 BRT 5 LR Tws. chitktlL, 7
V¥ ORBEUFBREAICIT, HrfirER] 150 3 v
B OBREERS S Ebhs. chid v ¥ic
BHOEW 5 ~THz OBRAIRIZ K & Hreri
D, X<BTHY, AEOEKREZFA LD
REOMBTHS . AL, ZOWEDHENE
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% RHHNCEE L.

BB U7y 3% (]9 3ke) @, 184k (RARBE
HHIRER), D VITAKR (Flaxdeil FFLIR
BB) WEREEAL, R SO FDERIET X
LHREAE T L. PRI, 0 1 ELL R
DOHIFT, BRBIRE ORI S X . HEO
EORABCHEREMNE UM X - THEL,
R xwF (10E) LT, BEEFEREER
s & OMAEERZ R . £OfER, #5
BREMERS © & F HC, BT Ik
Y, EtERS OTERRC R R LD, TR
TUE, ABRELT, —EkaER L R -
o, FEio, BREHREERS T, HESERETS
NheE (BHo L) KBREasns s, wEH
Zhah, BEoETHEAERET L, BELSh
B (B0 TR, —@MGERIRE R - 7.
Eiz, BRRERSMEIETh, oo L[k
DEEREEZ R L.

Lk, chs SEOMEERAVThAL D, 2t
TEORFRIRRGENS R Shu, TNk & BRAEREMER
S EVE, TORATIBOMKRERSRESLS LTy
LifEmTE R, £, BEO Y XAl DER
DRIGHC X > TROBNDBTHAH T L&, »
P HRERBE KD, Mk & BREMOMELIER
D5L, BEHCEEG LEOBRKE LTHELS
BT LI EBEBEINT.

7. A study on the coupling mechanism
‘between action potential and contraction
in the frog ventricle, 492-508.

A TNOEHOEHEAA S IEOERICET S
%

H. KAWATA, J. SHIBATA and M. GOTO (7]

MW, EmM—, BEEE  JURE AR

FLLOEMCH ORBEIRHERIC>WTEL D
HEMBZ Bhiedt, TORBMIIEHEHCET S
BDTHY, LHIOWTIETGRBENERE O
W< activator Ca D3R 7n ¥R+ SN
TWwitw., —F, LED active state H3EHEHH &
B VIR IR EAS D BT T & DSERERE 5 %>
Xhiohs, T O active state & B I HEER O
TP LEE LR DR,

BRI A =/VLER X DY Lo ichEig
EREAL, RIEE2IE A T—22%E KC

WK, flizE% Ringerik TR Lo oM EICEcH -
TEIZE L RMER 28 U el GRE) 3 X 0%
BBEE LT, MUNERIC X 5N ERNT S
VIR ST DER R T8 o 7o iR FHiHE 5 msec,
JEEE 0.3¢/s DEIE THRE) L 72t SRR ER
DOEE THorniEkt Lsec OEMHBELY 525
&, EHEAIIAR AT abolish X, IREN
CE LIRS TR T 5. WEEEARAER
7 abolish 3% & XIMEIFNESIRE DML, BER
R B BT LTS TR RS R e
L, 500msec LAEDBE TIIZhFITIHEL T 5.
Z D BIHEE 71 Ol B e il 2> & o [EHE O
ERREr s Ts &, EEdo0HE
BB ERTES. FLMTHE (dP/dt)max + TH
EREAS & B I BAUENIFLLIH NS
B3, FISE 5 80 msec HDWEB TLDOREX
BEb BV, TWT 200 msec E T TH SR
REDEEFE (dAP/dt)max PSR, FIHEPH R D
AETEETS (248, L0tk 300msec T
13 (dP/dt)max « TEARERAN & ST (5 348),
B (dP/d)max RED T ZTEHAKMOTERD
BT X - TIESVE control DA X XICEETHC
E7%, ik (dP/dthmax 5 100% CEES 5 REm
V3 BN EIE S D TE ST 200 75 v L 300 msec 2E£F
LCTwW5. DLEDRKiE 3 X 04K Ca oxhEs»
5, (dP/dtmax HhfFEHS active state 1T 4G 3L 2
“activator—releasing” Hhiic A +% & &, &
@ activator source BEEETHZ ERHELI.

8. Mechanisms of endotoxin shock in
rats and the anti-endotoxic effect of
glcocorticoids and endotoxin-conditioning,
509-520.

Sy rDTY RS Y oL a vy SHFERELY
BEEIANFIACARETY F RS UiELICED
Y av 2ERAICONT

T. FUKUDA and N. HATA (fBHEES, %%
RER  TERB A

BB Z v YORBEEY = v 7OV T
LIRDKRE 2 7.

1. RIS X VIR CEEE»EED, &
EEDT-ZVRESL. BRAEZS T X D, 20
#g/kg T30 %, 30 pg/kg T1350%, 50 pg/kg
T3 100% DR TH -7, FERIEEF ERT
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T, 4~6FFMORE TR L. HRTE, &
HEORLFRLEHEAZEES5 s nH D, FEE
D HLEI I A T A » 72

2. NEEY = » 7T B NERMMEOME
13, BUERES o b T 4EM ST S, 438
Hod LDso v& 200 pg/kg T -7-.

3. NEERY = vy 7Tk T 58 LF a4 F
DR E D10, FHEOHEE LT, ik
DRFVE 3IERIRTICIR S L, WEFR 1000 pg/kg T
BRI LcL 25, RERHR & 56 EFL L 72l
HWile. &7z, PHREREBRHTL, BHaLFz
4 FERRPISSC X VD, & 2 » ZBHIESh 238D
Y e

4. KE 250~350g @ v b CHIEHIERFT
otz T 5, FUDEIRMEIHOATGRT 2
25, PRIEEHHEX NG . C T O B sy x
NTVWHZ EEZRLTWS. Z ORI FEET
&, RERERBEROBHCHE . R\ CTIFRE
HMRFELI B E, MFEREAL, RIEXESZ
BT 5. AEONMEMEEHmE L, MR
ELRVWBRR LR TS, cnlEMmEE bbb
FIE, WEIIRRCHAAE Cle 2 2R LTW
5. ZOBMOMEIIEE, FRIEE MR 2 8
LT EHB L. BRI IR R 5HE D ,
MER TR 5.

X 5T, BIBHGRT v Vi A NEZOER
R EE L BND . Fhe i, JEH 2L
24 FOHINBERIEA L E0hRETHA S .

9. Bulbar influence on gastric motility,
521-533.

ERD BEENFZACIC DT

T. SENBA, N. KIMURA and K. Fuin ($4i5
RE, KEEE, BH—IC « [REKE = 4m)

BEBVERE MR & NI & icER S h T
50, MEERNERCE 505, EHEORE
IR DA & NI OB I3 BRE &,
BREMCRIELBRT D 5. FE, REMRYINT
BT, ORI EOEEICEE » k5 X
L, ¥« 0ERHAICH VT, EESR IR
ELTEILSHIEEDS.

Ba bk, EffOE« Offfic, MEFTE20
¢ DEBEEFZFBAL T, BLHIRIE LS,
BEBORE & EEOIAAVLBIHREER L TH

7z.

FERITVZ938HD 1 % % nembutal FFEEE 7-13fR
WAERRRE TR L. B OEE) I BT MFIER %
= APEETHERD U7s. R OMBRSERIARIC
1 Kliiver & Barrera 35 X 0% Nissl i:% F\7-.

B (1) BESORERISIEE L, —RRIE
DFEEHTAE T, mELFEISEHiTRD
BhBgER, MERZEAL, BERERZ 5
NEGEIH -7, T RmAREMSTING, E
BEOREE, FH-PRAFREZ AL T BEB DR
EERT T EREDT.

{RIE RS DRERAIVE , 2K E MRS R O %7
B3, PR « PRI X ORI A v FE Y
WELER LK.

2) BEBHOMESISIE, ¥ BT o -5
LM STEL, HMEELr O LIZEETH -
7o E AN AR SIS, ORI, %K
EMRE AN LT, BEBHOMEIZRTHEED
7z

B REH 2 B h 7o RIERRDVE, #3R - #3R
%, HRRIEE R 3 X Ok EMR SRR B L
7z.

(3) Z oML, EEMEER, IR, 0
R, SREERERE —FE L CEEOF T
(RHPiE) LTl (Fig. 7), zhiizord
ENDEEMR OB E X A O diKic g
Y5, FoRENES XONEMNRE, [The
{REES XM EEORLME e b5 2 &R L
7.

10. A study on the relationship between
the oxygenation velocity of the red blood
cell and the flow velocity in a rapid flow
method, 534-546.

SEY F7O0—ZERICHITDIHRELBEZHBFR
MEkDRERILEE & DEAIR

T. KOYAMA, M. MOCHIZUKI and H. FuJI-
SAWA  (MUEEE, BAKE, BRES : X8
FELIf L)

fifi C D AZSHa % BT § BTV R MmER A5 1L
THEREZHMBULERD 5. TOEIEDIDIC
Roughton &MF ¥y Fum—ka TR, T
DEEDIRERICHE OB EZIED > Y v
KHABELTRE, YFEOHA~ERCHLEY
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LCHERES I, FORARPEVEIEZS
BIRNT 5D WECHEEEETSES 205D
DThH5. EEEH»BERC e 7Bl € S
R OIBEE & B AR CllE T T ETEE
BHIB T EBTES. £ 0 TEARIIEZEDSE
TR VELFAZERTETVWADTHS. ARl
ROMELEEDIREC L > THESNTET.
AW TN T % XVWoids 45 L8l
NABBLEEREHCrbE L LR Lrdi:
DTH 5. ThbHBEBEIENOFEEHELITR
& o THIEKRRSIEE A SN HERE/LIXE
PEHRDDOTHS. FOFREHEE UTCERMIRITE
DEVIKDESMIREEICHE U TS IIBER
LAEWEREZBELTE D, ORBBERER

FTBHIC LR o TH TR EOIREBNBR S
B EEZBND. HEENEVIE E WA ERE
OFWAIELIRY, MROBELIERERS.
SERgFE AR LRI O EASET T ISR BT
FTLTOoRELONTHEL R VBRRLIBES
NETHBH5. ThbbIF ¥y V7w —EI3ER
IV L XFMLOEEZET 5D TH
5. & T ATHBMME N COMIERERLE bD
TR THVAEBETCORREEPHTITES LT
FEzbhwv. L TRILBROBRILEERAE
wEEDTERNIREE bRV, TtE LITRR
ErBEI e WERLRECFEESEE LT
Wwichs, ThHRABOERL LTHATES D
DThHB.
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The 13 th Annual Meeting of the American Biophysical

Society (C£2ML T

FAVE, 19680 YR X b 19694 11 § % T
UCSD (University of California San Diego), ¥
X O UCLA (University of California Los Angeles)
THRELE L7 oY ROBABED L + ViR
HOWR IR TV R EE L. CTOMic Los
Angeles T American Biophysical Society o 13 th
Annual Meeting 2SS, Zhicsind a4
% % 7. Meeting 13196942 5265 XV 3H 1
HECTO4 Bflicblz» TiilkbhE Lz, K
431%, Molecular Biology B3 % % @ ¢ Neuro-
physiology, & %\ 1% General Physiology iz
5301 F » T L7z, ZOHT Diamond 23
chairman & 75 - CEJ\v 72 Membrane Selectivity
LEE¥ % session 1, FAFLOWMEICEERD Y,
744D membrane DIHIRAVEIE V> D—D>D
FRIZTRET S &5 E Tl TREKEWLOT
L7cDT, ZZRBESETWEREET.

Session @ [ k1% %3 Diamond @ paper T
E D E L7, 1%, Eisenman %5 glass membrane
@ ion selectivity %A B 7o ic e fixed
charge hypothesis, 373 H\ % %5 membrane
permeability 1% jon ¢ membrane DPFN®D con-
centration (Z JUIEICET AWMED A 4 VIEE S
L ion Lo affinity T—EWICHEIHh
%) & mobility DfE T5 % Bh, ion @ mem-
brane &%+ % affinity 1% jon & menbrane @
charged sites & DR Coulomb force iTX %
electrical interaction ¢ energy & ion @ hydra-
tion energy DERL X > THXEINS. LicHo
“C membrane charge @ field intensity #SE5\ E:
iz¥X alkali ions @ affinity @ sequence 1% ion
@ nonhydrated size TEE Y, Li>Na>K>Rb
>Cs DJF, F7-—F charge ¢ intensity 73M&\>
BRIV affinity sequence 13 ion ¢ hydrated

Laboratory of Neurophysiology,
State University of New York
at Buffalo

A U B G

size WX > TOHEED, Li<Na<K<Rb<Cs
LeGEERY, COTMEEOTRMOKETE <
o sequence BT BT LiwkD, 5 idea 2
#&Ex D biological membrane Tk Hhic halide
jons (I, Br~, Cl-, F-) &+ % permeation D
selectivity sequence LR FATEHLWVWHHE
ZHLPICLE L.

Wiz Sherry 04 & FfE® idea 1w divalent
cations (Mg**, Ca**, Sr**, Ba**) o selectivity
sequence & divalent-monovalent jons fj char-
ged sites ‘T competition DIHFHALIIR,
Wic Finkelstein OFEX 100A LIFo artificial
lipid membrane DOFEBHVE L 7z. T D mem-
brane 1173k hydrophilic substance kL CTid
K& C impermeable TH 5B DL, NiKCHHE
@ carrier %% % & cation permeable {Z7 D,
F-BHEDOWE T X VD anion permeable @
channel 23B8< X5V, X & T T @ anion,
cation ¢ conductivity 1%, voltage-dependent
@ nonlinearity 73 ) WU CEREPTH T LT
X v all or none @ spike 4T 5 &V SHEDT
Bkd pHEER > CTVET.

X Wright (Diamond oF:FE#FFE) W&
gall bladder @ nonelectrolyte 1Z%}-§% permea-
tion @ sequence 25 nonelectrolyte—/K, ¥ X®
nonelectrolyte—-membrane (lipid) ¢ 2 ->® interac-
tion energy DT X - THATE Bz 2R,
iz Ciani, Szabo & Eisenman }34g® thin lipid
membrane %3 macrocyclic antibiotics DFFEZE FC
cation permeable & 7% % 7%, ZOEED cation
permeation ¥, Z & macrocyclic compound %5
ZOBROPI jon ZABZLT EITX D ion DJE
it % affinity 25 ion IEDH% macro-
cyclic compound ICHLZ ENTEIINS EWS
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neutral molecule carrier @ idea TR LFHIHTE
hrrERLRE.

vkic Hagiwara, Hayashi & Toyama (37 I
RO anion permeability 2% pH % L C
HE» T sensitive THHFER L . pH 277
5 39T T 5 & Cl o KiTh§ % permeability
ratio V3§ 75 H L, Cl-conductance HIEiE
FEEEE % © i KL, K-conductance 1%,
22 A+ 5. Fic halide jons k¥ 5 per-
meability sequence ¥x, pH 7.7¢ix SCN>NOs>
CI>Br=ClO; Td% @ i pH39 Tix SCN>
NO:>Br>ClO;>Cl DJE & 7 5. Zhiexl
cation ¢ permeability sequence % pH7.7 T3
39¢d K>Rb>Cs>Na>Li thH 5. T OFE
Y, 7 OY ROGRED cation 3 X% anion
@ permeation =D DHE -7z mechanism TfT
b TWAELZRLTWS. pH X membrane
charge o field intensity & density 222 5D
LEZ BN D O T, LTl Eisenman-Dia-

(& %)

mond @ membrane fixed charge & ion @
electrical interaction @ idea %, 1. anion O
permeability 33 X O° permeability sequence & pH
X 5%{ba B LT %. Cation @ permeation
22 pH KFELRVWDW cation 3450 neutral
molecule ¥ C charged channel # &t 3¥%%
HDLBELDND.

5441z Barry (Diamond D #:FHIZEE) 25 gall
bladder 315 cation permeability 33450
Eisenman @ neutral molecule carrier @ idea ‘T
BLBEENBZ LEBRLE.

LI BB Z @ session D& 5% LT membrane O
permeation &\ 5 B A% ion & membrane charge
L DD electrical interaction @ energy & %>,
ion o hydration energy, & %\ carrier molecule
& ion O Dbinding constant, ion-carrier
complex ¢ membrane 2§ % affinity &2\
> TR ICHE STt BB E W TiRE bh
BRI o7 L DK EIEI LE L.

J.JP. REOSEOHYFICOWT

EHOBR OV TBREERFESOEL2RY
T J.J.P. REEFERESTERL BB LEH
BRECIFET. Zhieov Bk EHER
PLBOHENMIFETEAX5HBELET. &
HERBRESWEERECTOL 5 WEHL Tl
PV ELE. ChEinfcdsTroRES,
s 5 EoEANEERAZES ORE
CHVERAY, REHEONERREIZREES
N5 L O EERECEERLET. JREERR
FLCIR S TR EREOMA T CHEEMHF LT
EWCEEBTHET.

J.JP. EEEESZR Z01
1969 9 6 |
BAEHRSEESRESRK
sxAizE1E (The Japanese Journal of Physiology
(J.J.P) oL, BTOH Y FTonT) DK

JI.P EERBEASEER
wOE % R

BLTUTOERSVERRLET.
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