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Mitomycin C #5( &%+ £B@#Icd(1 5 plasminogen
OHLITRIT B HE

On the disdppearance of the tissue plasminogen activator activity
in kidney produced by mitemycin C adr'ninistration to rabbits

activator 612. 4651 612. 014. 469

‘./’. ‘..

H $ EE 5 - F]EH m % +

(Oxamoro-Utako - TagADA-Yumiko)*

In order to know more prec1cely the physlologlcal variation_ of plasmmogen activator
in kidney, an extraction method was studied using some kinds of hypertomc solutions.
1) The KSCN SO]Uthn of the renal parenchyma under - Astrups method falled to’

of KCL KI, or sucrose suceeded in demonstratmg a falrly hlgh act1v1ty of. plasmmogen .
activator of the renal parenchyma ; this activity was completely 1nh1b1ted yhen epsilonamino ]
capaloic acid or ammomethyl cyclohexane. carboxylic acid was added ‘to the- standard flbrm'
plate. T

2) After admmlstratmg the active agent (Mitomycin C) to rabbits consecutively for 12

days, the activator activity of the renal parenchyma was measured, by extracting the tissues
with hypertonic solution 'of KCI or sucrose. The results obtained -indicated the complete
* disappearance of the activator activity in these tissues ;: the -increase of the inhibitor on

plasmin activity being not observed. The intracellular granules containing the plasmmogenA .

activator were not strongly destroyed by the consecutive administration of Mitomycin C. On
the other hand, it was noticed that activator activity in the renal pelvis d1d not decredse,
while that of the rénal parenchyma decreased. L S

53 ‘ )

19474 Astrup % 0% PerminD 25, B0
Ll plasminogen ¢ activator DFFFEE R L
'CU&E Astrup L2 o IkRIBFEE b OB
BB XY, BrxoRoMBIcBSTED
FEAEN D & NOYOD FHIF R b HEYL S hic b
DX iHhrlc. L LEM OB Al
E o T FEL 2L COMEZEL TS
b, Kl activator oA CREAERIC
DT s BHERI OB E s v

EHLIHOMILT, Mitomyein C (MMC)
5 L7 mouse T, REFNCEIEHOR
TEHISK 72 92 o T MRRIC activatorfE RSB L,
Z O ML e-amino caproic acid “G*mﬂj-lj ih3
T LB LS. '

Ve =y N N
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CRAFNISOEE 2 A 25 H 5247

b, BEED Kd:m)%%@ﬁm

AHXTRB T X0 MB activator
oI OV TR L, Astrup PUERBO
ALEHAEhTw% KSCN ic & 3 fliHix Y
wE
@%&&L%Lrﬁ,uamuﬁwrba'&ﬁ
BV BEOT, E2WMTIRT @ﬁ&%ﬁor
Mitomycin C % @5 LicHa o v XD
KRk activator OEBNZ OV THIEEZITo 7.
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S BBRECLRTY L ZAICERED SO TR
e rEL, MoBERECHRBERKREH T

HH 24T, Zh b oKz >\ T activator
e & et L7e.

1. 5 & \

B U £ 09% NaCl, 2M KCl,
2M KSCN, 1 Xix 2M KJ, 30% RS
ThHb.

activator Ol : SHEMREZ BT L, S i
B S Ev FXOBEEZ LY, Af0ER
DIfFED FioRkemz, & < EBRL,
0°C k=T 2 FFHIKE L7, 3,000 r.p.m, 10
SEROSE L. EE 2R L.

activator {EF OHIE : Astrup & Miillertz?
OEYEH L O Lassen® OMIBGER 2#H L
7o, BBLE N 100 BAT/ml o trypsin ¥R 0.03
ml ZR EicB L L, 3T°CIBIiL, trypsin
iz X % fibrin ¥EMEMN 100-120 mm? (EMEHE O
WERE X BEAR) (T s o TR I B IR 3 3 R T
BERE Lz,

fibrin SFAREVERR T B oo LicbiEhd

Table 1.
Action of the plasminogen activator extracted

with various solutions from different tissues of
rabbits.

2 heated
solntion StandardeL (oo pl. (mm?)
kidney kidney
used (paren- lung  heart liver (paren-
chyma) : chyma)
00 0 0 00 0 0 —
09% 0o 0 0 0 0 O 0 O —
NaCl 0 4 SRR
oM 8 8 0 0 0 0 0 O N
KSCN 1520 0 0 0 0 0 0 0 0
01M 0 40 — — @ —
KCl 0 — —_— — - _
0.6 M
o6 — o —
1 T80 84— ——
1M
Mg L1581 —  —  —
2M
g 1320 — —  — 0 0
30% 110 105 0 0 0 0 0 0 0 0
5 10126 0 0 0 0 0 0 0 0
ucrose pg 7o o - -

Mitomycin C #5723 v o FEHKIC BT
% plasminogen activator DHJICEET % B3

TiROBY TH 5.

flbrmogen 1% Armour Laboratories ¢ Bovine
fraction 1 ©, thrombin i3 FFHMEHRN SO
JBFTH thrombin T 3. fiih b EMHRNC pH
175 O B BIREIR TR L. RRAREIR
17 sz H,BO, 11.25 g, NaCl 2.25 g, Na,B,O;e
10H,0 4.00 g #&¥s.
trypsin 13 RSB AL 0 fE Fy trypsin T
5. '

2. & &

EBR A

25-3.0kg DHEDOY VX0, i, L, FE
DB PV TIT > R EBROFEE R LITRL
7z. :

BRI L2 fk R <, B oA fibrin BEAN
B b, BT ORI INBCEAR TIEED
5i 7, plasminogen activator OEFEEEFT
nTHB. Zo fibrin FEZ, 2 MKCl, 1X
X 2M KJ, 30%EFEEIRSE QMR T3
THBH, [EEED KCl Xk 0.9% NaCl #i
HIETIRED b -7z, b b A AHHICHE
L7 KSCN, KCl, KJ, EEZEoRikos
T fibrin BB R E R V2 X, EOEKR
BrDTHS., RiorLizX o KCl ciR
EXE L AR OEREE 572, 20
X 54z activator 2SEIEEE O RHEERKRICE
THiHEh 5 &5 2 &1k, activator 25K
Mo ERHE L BELABREE TSI L 2Y
BT3B, —F, E30%BEEAIRIC X B
ko ERAED b B2 Lk, MlaA
b OBRERTR LT 5.

EB B

&vf@%#%%&bt%ﬁ%&—ﬂSCf
BRI Lic#%, 2 M KCl X330% gk ©
W L, activator fEfi % L b7, FERIEIE?2
RLED, WEEFELTRLZLIZEY,
it LABELTW X OB EB. DT
LW, BRI X AHMIROBEIC LY, Mg
PN activator DEEHENL T2 L EX
bha. R, B D, %o X 5 i Hak
T 2 MKCl, 30%BEgEikSs Tactivator



oA o fg,Am_wMitomycin C #5i2 X % v FEMMC BT 299
AR T % plasminogen activator D& T AW

DRI TH - 7ol 51k, 5 A2 5208
Wl v e g U CIt & 47 > T b, bR
{2 activator {EFAHER TS Z L3 7.

Elo, vFF Tk & < Mk ic protease
inhibitor fEH 2358 7z ic, KSCN HiH Tk
activator {fEF 3fcb T L & 5 O Tk,
LD L Eb L 50T, Astrup & Albrechtsen?
WBE T, M, O, oAk X v, inhibitor %
bpk L7z &b d  activator R & {ERK L 72,
Fbb kiko 2 M KSCN (o & % il g
o 8 R oMk E ML, 1N HCl < pH % 1.0
k&L, EFamilrEOSHL, Chifl
2 M KSCN TifglL, EEkT pH # 74
ML, L L, 20 X 9 L THER
U7z i 2 - T b, i, O, ol
plasminogen activator #FEB+ 2 & & ix iz
ol

EB C

EEEAIE LIS EE oM activator DfE
JA75% e-aminocaproic acid (EACADID &7z
aminomethylcyclohexane carboxylic acid (AM
CHAPD (o & o CTHIfil & 9 0 200 & 5 2 & 38R
TBROICKROEREIT 7. WEL

EACA X1 AMCHA #¥B%c 2mg/mlic
KRB M TAEEEREER LT, 1M
KCl, 2 M KCl #7213 Weber Edsall {i& (0.6 M
KCl, 0.04 M NaHCO;, 0.01 M Na,CO;, pH
8.4) THEH L7 BREMHEKZ MM BT
ME Lz,

B ER 3 1oR Liesd, EACAXZAMCHA
OFEFET RTINS oo fibrin ¥
fEER RS IR S he.

3. FE

V¥ X TRhoOBY (7Y 7 AxAXIRT y
b, =W R) STHATHEME activator 23
Liz{v. L»L, Bokoic 2M KSCN T
MHTREETH BEMETY 1-2M K], 0.6-2M
KCl, 30%ppEss & Ef 3 i, activator 4%
ST 52 3 TED. )

Z OHE#E activator 1L 2mg/ml © EACA
Xk AMCHA ofFfETRaIcifl s .

Table 2.
Action of plasminogen acitvator after freezing-
thawing.

solution  immediately —15C | —15°C
used after killing 6 days 10 days
(mm?) (mm?) (mm?)

2M KCl 100 81 195 180 170 162
30% Sucrose 110 100 156 156 — —

Table 3.
Inhibitory effect of EACA or AMCHA on the
fibrinolysis by tissue extract obtaincd from kidney

of rabbit.

heated pl.
standard pl. {(mm? p
solution ' 5 (mm?)
without without
used EACA or 2 mg/ml 2 mg/ml EACA or

AMCHA EACA  AMCHA y\vepa

1M KClI 128 200 O 0 0 0 0 0

2M KClI 170 162 0 0 0 0 0 0
W-Esolution 146 200 0 0 0 0 0 0
T 100 u./ml 120 108 82 120

g5 Mitomycin C #45(C k2B
activator 0% g
1.5 &
2.5-3.0kg DD v ¥ ¥ 5 iz Mitomycin C
WE2 (LT MMC LRgEl) % 05mg/kg, 1
H 1M, #H12AME#KE VRS L, 15HHE
W RIITE & 7oA E & S 7.
activator I izt 2M KSCN, 2 M KCl
Mix30%MehE T, H—ECRTHE L7 H s i
WEAER U, FRREE, M, O, I, B2
FAL7h, BITEEE L EhRL Chbi ERicH
L.
inhibitor ®OHjHIZ Astrup & Albrechtsen?
@ trypsin inhibitor OfIHEEIC X -7, ke
108 » 2M KSCN chHH L, kiEkc 7o
wikzz, pH % 1.0 L, BEOOBEL TR
Belok, TOLBIROOIME LV ITRAT VER
V—5% 1/10 Bk, 3045FkE L, hiks
1
EACA RO* AMCHA 13—tk &t X i
SRR R L.
i 2 _
mitomycin C X FEEERAAH & D IREI Wik
A b4V CHRHEF L.
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Mitomycin C #5012 L % ¥ v FEM MK KT
% plasminogen activator D444 5B

Table 4.

Effect of the i v. administration of mitomycin C on the level of tissue activator

extracted with hypertonic solution of potassium chloride, potassium thiocyante or

sucrose.
standard plate (mm?) heated pl. (mm?)
" solution rabbit
group kidney kidney
used NO. e e, heart lung liver —
par. pelvis par. pelvis
1 9 @ — 0 0 0 0 =
2 56 15 — 0 — — —
3 control 81 39 0 0 0 — —
4 204 8 — — — — —
5 group 100 — — — — 0 —
2M 6 166 — — — — 0 —
i 7 9 — — - = -
KCl 8 0 47 0 0 0 0 0
. 9 . . 0 14 0 0 0 — —
10 ~ MMC 0 18 0 0 o - -
1 0 20 : — —
%2 ' group 0 95 _0 _9 _9 — —_
13 0 53 — — — — —
1 105 — 0 0 0 0 —
2 5 60 — 0 0 — —
3 control 4 56 0 0 0 — —
4 35 59 — — - — —
5 group 108 — — — — 0 —
309 6 117 — — — — 0 —
{07 “64 — — - _ _
sucrose 8 8 52 0 0 0 0 0
9 BT 0 0 0 — —
10 MMC + 64 0 0 o - -
0 — _
A
13 0 95 — — — — —
1 0 — 0 0 0 0 —
2 control 18 121 — 0 — 0 0
3 group 0 39 0 0 0 —_ —
2M 4 0 162 — — — — _
3 8 0 81 0 0 0 0 0
KSCN 9 MMC. 0 162 0 18 0 — —
10 0 125 0 0. 0 — —
11 group 0 89 0 0 0 — —
12 0 136 —_ — — — —_—
BLSHE L., ZoiEr REOMEMEERIC Wiz activator BRI L2 b b
VA L CRBRICHE LTz ¥, MMC 580 5 4% CrAic By T2

plasmin #HIERE, it E 100 BfL/ml
® plasmin FHES L xFESORML, #b
o fibrin SEHRERIC & - THHIEE &2 BIE Uiz,
2. K& &
- EEB A
WERERR LT L, BEECIE30%RER X
i 2 M KCl HiHi TR ELE O U F X CiE

B 3
plasmin & LTI Merck @ thrombolysin %{#H L
7.

DYERDFED bhvin{isoTe.

BRI T, BEELT E Ric L,
MMC o#Eofflic b b, #EHLES
oMK T activator OEFAEED BTz,
%72 MMC #5# 4 BP0 Uiz ko
5HiXfA 5 activator fEFH2RH B LN TER
IR

#4055 2M KCl K UB0%BeE R HIIE D
SRR IR L.
%8B B
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EEHH1x MMC #E#icHhbhsZ 0k >
ILEEEE > activator DEZe)Y inhibitor {EH
DHEBIC L BB Lo Lo Tl v b &
v, X5 MMCEE L EALEEE D plasmin
iZxt¥ % inhibitor fEF & 3 L7z,

plasmin O50BAL/ml \CH 2 ENHIEE K 5
IR LTz, :

EERF I plasmin 1008f7/ml &, FE®
BE inhibitor HHWE (Biico Astrup i
EVERLIZb®) LERT, Mok RE
& o 0.03ml % 1 AR OIEFR Lick e L
T, WRREEREYRE L.

ZOERPLDLND X HIZ, MMC#EEH T
S RREEICEE AT, Hl S THIifERA 2355 <, MMC
12 X - T inhibitor 23¥E L7272 IC activator
ERBRRS WL xEZ ORI,

£ =2

Astrup & Stage® 23, 19524Eiz kD plas-
minogen activator ¥ KSCN L3z & - T/K
BHCLES L O mTERRL TSR, M
activator OHFFEICIE, K5y 1-2 M KSCN H
HEBH SN TE 7z, %7~ Astrup & Stern-
dorf1 23, 19564E |z #i#k activator |Z[iERM: <
B BHlewiciiiikE: —Bigttic 5 2 L ic &
Y, Mo labile activator & 4yBfEHIsES Z &
ZiR LTz,

Astrup & Albrechtsen? X, 19574Eic, Z i
bORRICSEE LT, ##ko KSCN ko
IR Y L, ML activator, H &%
plasmin inhibitor %% fR4; L7z activator &
BHICHIET 5 LiclI Lic, b7
Al Ty MYttt FOEBE O activator |2
SVWTHIEL, BHMRERTI I L E2ERAST
Wa. £z, Thboifgeiz Albrechtsenddiz
Lo TEHICFMICHIES L.

FhLLsk, EERIe Astup & Albrechtsen?
DOIMHEES R activator FhHHOF L LT
AEhs B ->Tv3.

L LEELIE, b2EMHBIC L > TIEE
DFHFEPEY TR VEENDHZ LITRIWT

Mitomycin C Lk 3w ¥ AL ZfC%gH 301
% plasminogen activator D443 5 B4k

200 T ' +

sucrose KCI
150 Tt T

parenchymo| pelvis parenchyma pelvis

(]

(o}
100 1° I A

LYSED AREA in mm2
D>

[« 3 J
°o
>

50 + 4

09 &

0 | PV WA A-A-A-AAA

Fig. 1.

Effeat of the i. v. administration of Mitomycin C
on the level of tissue activator extracted with
hypertonic solution of sucrose or potassium chloride
from rabbits kidneys.

Fibrinolytic activity is shown as lysed area on
fibrin plate in mm?

@ A : mitomycin C giving anima! (see text for
details)

OA : control animal.

Table 5.
percent inhibition of plasmin by renal tissue
inhibitor. Complete inhibition against lysed area
by 1.7 units of palsmin is described as 100.

per cent inhibition

rabbit NO. — N

standard pl. heated pl.
13 79 100
MMC { 14 65 100
group 15 100 100
control { 16 100 100
group 17 100 - 100

Wiz, UKo E o E
# fibrin FAR i 0 ® % & —EREE %I fibrin
BERRBZ B brrbbd, 2M KSCN #
HIE CRBEENRBD N VBEENDL LN BT
H5.

FZ T 5T Astrup & Albrechtsen® o



105 ke Mitomycin © BrIC & % 9 - FEMIBc R
302 LES l"'“‘JE:l % plasminogen activato; DL BT

FHRICEE S NS activator flHEEE SR T
ERL, EBEEOHEICOR L) RERED
KJ, KCl 2HEACHEY < L x RE L. %7
30% ek L LR M IR ©H - 7. MBS
EAamHcAYv b3 ERED KCL £/ K],
% T i MRS o0 B HELC N B U B TR AR S
Wik activator N ICHEUIEBETH S, &
5z Lk, activator A5 MRS LB EAC AR
U, B/ L b ERESBRERT 200
ThHEILETRBELTVS, I 02 &
Tagnon 5 (1949, 195019) o7 v hofifio
microsome ORAFE activator DOIFFELZE X Hb
FTH B & BIRTE .

EoicEE o KC i s v
T, mitomycin C #5723, v X OBEEP
o activator ¥ R X¥ 3, LV IOEEEK.
Z @ activator {EFI @i, FHAHE inhibitor @
#hnc & 3 RENT Lol cidin {, activator
DEOWD & B bIB. B & f AR
FESMCHET 2 Eic X Y R IUE O activator
BT B L EBREREB TS, BRE
ik plasmin inhibitor & {ZBJic plasminogen
activator DENREE LT VLI THSB. Z0
plasminogen activator DA L7 % O4HE
Wi Blc o k5 BEKE b 20, L) T
LRROWMERETH D, EAERCTHREL
7z X 5z mitomycin C #&5i%, Bric v+ ¥ o
M iz 28 7 plasmin OIEMHELE L L7O.
IOZEMBEL TS mitomycin FHEHIC LB

activator Y8 T OB X B HIAEEIC X 5

activator 4= ¥ BB OBMLTE R L EE TS
{y, TZOWEDOBEL EKROMIEEORETD
5. v

&

3

.
#

1) vy FERED 2 MKSCN flitHii,
fili, L, HFO R & ki, RUEER LT
fibrin % L Shabofe. L LUEEREE

1-2 M KJ, 0.6-2 M KCl, 309%pepss chi L
7o IR 2B 7 fibrin R ER LTz,

2) kiRodhike fibrin B, B
ECiEfE S+, &7, e-aminocaproic acid X it
aminomethyl cyclohexane carboxylic acid iz X
> THEEICHHE S e, Liedi- T, Z o fibrin
VRIEFI X plasminogen activator {2k %4 o
LEZHND.

3) 2M KCl 3x30% i el s hv o'
8 » plasminogen activator I mitomycin C
PEHBE T LI XV ELEL. D
activator {EFH DI HE#E inhibitor {EFR 038
MMz k2 b0 TRk, £l OEELITERE
B L KEE Rz L, mitomycin C 852X 5T
{ activator {EFIZIE & A EB(L LD 5Tc.

X 3
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bR T7HEHOmMBFBILATO—-L &
ALZAFARE—-—LOEESKRICEETER

612. 397. 4

Effect of mitochondrial extract on serum cholesterol
and cholesterol biosynthesis

T T

Mt (Nakamura-Haruo) *

A mitochondrial extract was prepared from liver of pig by use of {reezing and disruption

in a 10 kC oscillator.

1. Extract (200 mg/kg, daily) was administrated to mice subcutaneously for 10 days and
acetate-1-1%C or mevalonic acid-2-"C was injected intraperitoneally. One hour later the
animals were killed. cholesterol synthesis in liver from acetate was depressed, but from

mevalonic acid was not changed.

2. Cholestenol biosynthesis-from acetate and mevalonic acid in normal rat liver slice were
inhibited at high doses (1 mg) of extract, but at low doses (0.1 mg) from acetate was depressed,

but from mevalonic acid was not changed.

3. When the extract (50 mg/kg) was injected to rabbit intravenously, serum cholesterol

level was decreaed.

4. The rate controlling step from acetate to cholesterol appeared to be between acetate
and mevalonic acid. It is possible that this mitochondrial extract represents the homeostatic
mechanism that controls cholesterol synthesis by the liver mitochondria.

. #% ]

BIFRY IR CEE R ORI h=2 v Ry 7
M OTIUERIF T A & ER T ic iz % & g
BB-HCH A A E VEE-HCH B L AT u—)L
~OEGRMET T 555G Lz, 203
T b N Y TSR E B A E D
T H2HERTLDOTH 5.

JHCRT 5 2L 25 v — LB SR k4
LEDIVIZ v AT e — R ERT
LORBEHOTI Far Ry 7ESEEL, 20
> TliEa v a7 e —, RUOFED
EARIKEETEHRICD T Tz b O TH
5.

.2 & 5 &
A, I paAVFYTLY Ol BREHD

*ACEE RS 1 A
Ist Dept. of Physiol.,, Hokkaido Univ. School
of Med.

CHAFISOE 3 A 6 A S2( )

AT 1kg % Schneider 5 iz X v 0.25 M )ik
P20 THREFFA XL, T00xg3043E 0L,

R 1 % 10000x g 304y L, 9 50 ml
DI RYTEYSB. B 025 M OREE
Nz AEFF 1 XL 10000xg 3047E L L,

ZOEEE 2BV I 2RI TESHDL .

ok 120 ml %% 3 [ERAERLE L, 10kCo
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Table 1.

Effect of mitochondrial extract on cholesterol
biosynthesis in normal rat liver slice.

Incorporation to cholesterol
No. # moles x 10%/g liver

Acetate-1-*C MVA-2-1C
control 8 4.84+0.3 46.1-4-4.2

+ mitochondrial
extract (1 mg) 5 27403 36.0+4.0

<+ mitochondrial 0
extract (0.1 mg) 5 3.44+0.4 47.8+0.5

group

mean+standard error

Table 2.
Effect of mitochondrial extract on cholesterol
biosynthesis from acetate-1-**C and mevalonic
acid—2-*C in to mice liver.

cholesterol-14C
cpm/g of liver

group No. B D
Acetate-1-4C MVA-2-14C
control 6 47704950 5960960
treated 6 710041300

200 mg/kg daily

mean=standard error

22914530

Table 3.
Effect of mitochondrial extract on serum chole-
sterol in rabbits.
mg cholesterol
100 ml serum
93+ 8.1
64 7.2
594 6.1
61+ 5.4
694 5.0
24 95410.2

50 mg/kg intravenonsly. no. of rabbits 7.
mean-=standard error

Time after injection (h)
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Electrophysiological analysis of taste of soda water
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(Apacni-Akira+ Funakosni-Masaya - Kasanara-Yasuo - KawaMURA-Yojiro) *

Soda water is a weak acid and it releases carbon dioxide as a bubble. Soda is contained
in various kinds of beverages. However, physiologic mechanisms of taste effectiveness of

soda water remain obscure in details.

The taste effectiveness of soda water in cat and dog was analyzed in this experiment

by means of neurophysiological method.

Some of fibers of the chorda tympani nerve which responed to acid or salt solutlon
showed remakable discharges to a soda water when it was applied to a surface of the
tongue. The response of soda water was more dominant than that of 0.1 M tartaric acid

solution or 0.5 M sodium chloride solution.

In addition, soda water with temperature around 20°C (about the similar temperature
of the ligual surface) induced discharges in the individual fibers of the lingual nerve which

responded to cooling.

The above described results indicate that an mterp]ay of general sensory and taste
information of the oral mucosa well participates to taste sensation of soda water.
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SODA WATER (pH 4.5)

1 SEC.

Fig. 1.
Soda water response of a single acid-fiber in the
chorda tympani nerve of the cat.
Soda water elicited more predominant discharges
of the nerve fiber than that of 0.1 M tartaric acid
solution.
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. —
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S M TN N
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Fig. 2.
Soda water response of a single salt-fiber in the
chorda tympani nerve of the cat.
Soda water elicited much more dominant discharges
of the nerve fiber than that of 0.5 M NaCl solution.
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Fig. 3.

Soda water response of a single sucrose~fiber in the chorda tympani

nerve of the dog.

This nerve fiber strongly responded to 1 M sucrose solution, however,

soda water did not elicited a marked discharge.
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Fig. 4.

Soda water response of a single quinine—fiber in the chorda tympani

nerve of the dog.

Soda water induced some discharges of the quinine fiber, but it was

lesser than that of 0.01 A4 quinine solution.
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COOLING (20°-10°C)

WARMING (20°—40°C)

L

WEERAE U, UL, REEK
WS % Z D FERRHE O SR

SODA WATER (20°— 20°C)
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the cat.

Fig. 5.

Soda water response of a single cold-fiber in the lingual perve of

Soda water elicited dominant discharges of the cold fiber as well

as cooling procedures of the tongue surface.
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Fig. 6.

Soda water response of a single warm-fiber in the lingual nerve of

Soda water did not elicit any discharges of the warm fiber.

B OTAK & F IS LB R 2 K AI20 8
B ARBICER0E I LR &g, [Fl—
BRI O RS TRE L P 5T Z L EFRLT
Vi, R FENEROREEK (EK208) &
BRI L2 BOBOSTH 5. 2 OB ERER/KE R
BCTEREREIRAERETH . ULk



310 JEST o fib o R Tk — etk BARRE X B it AR It U 2

W<, T ORI U CEBIC RS L
26 spikes/sec DHEE R L7, BHRIEICK
Ll oo, BT, O ERE OMZ
BENLOREEREET 2ARME £ 2 T X
L UL, S OB ERKIZ05E 0 Rk
KR L, BRMI0EOERmEEET 2%k L
BRI LicER LR ER L. Thbb,
SRERKITH IR CIRREZ RO A7 b T ERIRC
BT 2 AZARBCR LT MR % -

S TS,

L2 LR RI/KIT S REOBZAESICE

PRESSURE
M’”‘HI i
TOUCH
]
SODA WATER
ERISREE
L —
1 SEC.

Fig. 7.
Response of a single pressure—fiber in the lingual
nerve of the dog.
Soda water did not elicit any discharges of the
pressure—fiber.
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SODA WATER

Lo e
e ———
1 SEC.
Fig. 8.
Response of a single touch~-fiber in the lingual
nerve of the cat.

Soda water did not elicit any discharges of the
touch-fiber.
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Studies on the depilation of scalp hair and scurf.
3rd Report : Effect of head binding

2N O TR A D ;. (Ono-Mitsutsugu + Ocino-Mitsuo) *

In the previous first and second report, the authors reported that there was a certain
seasonal rhythms in the amount of the depilation and' that the intrinsic rhythm of the
depilation was affected little by various conditions in contrast to the amount of the scurf
which was varied easily under different situations. Present report is concerned with the
effect on the depilation and scurf of occluding the Arteria temporalis superficialis, the
nutrient artery of the scalp skin, by firmly binding the head at its circumference for period
of 13 months continuously around the clock and the following results were obtained.

1) Under the environmental temperature below 25°C there was no influence on the
total number of the depilation. When it was over 25°C, the result was varied by whether
the subject was with or without the hat on. When the subject wore no hat, there was no
change up to 30°C, while in temperature over 30°C the number of the depilation was increased.
In the case of summer hat the depilation was accerelated moderately and if the temperature
inside the hat was maintained at over 40°C by wearing a winter hat a remarkable accerelation
of depilation was observed.

2) After the 60th day of the head binding the seasonal variation curve of the weight
per one depilated hair became evidently different from the standard curve.

3) After around the 70th day a change in the percentage of the non-fatty scurf to the
total amount of the scurf was observed to appear. This was due to the fact that the amount
of the fatty scurf was remarkably decreased between period from January to June and
clearly indicated that the amount of the fatty scurf was closely related with the volume of
blood circulation. On the contrary, during period from July to December, when the non—fatty

scurf was dominant over the fatty one, the head binding had little influence.
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Stadium of tying around a head
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Fig. 1. Amount of the depilation of scalp hair by the Influence of tying around the head.
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Influences of keeping hat on with tying around the
head on the amount of the depilation of scalp hair.
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Fig. 3. Mean weight per depilated scalp hair.
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Fig. 5. Non-fatty scurf percentage per amount scurf.
Table 1. Variation of scurf.
Ttem atty scurf non fatty scurf
amount scurtf oe— —
Condition . Jan.—Jun. Jul.—Dec. Jan—Jun. Jul.—Dec.
Standard 381.7+164.8 mg 264.0497.6 mg 129.44-80.3mg 21524694 mg 155.2454.3 mg
Bandage 302.9:£1425 mg 125.04-84.3mg 138.2470.9mg 184.7+83.9mg 155.9468.6 mg
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A study of the automacity of skeletal muscle in
highly concentrated veratrine solution

612.741.1: 612. 014. 469

3% (Yamasmrta-Hirokuni) *

A N

1) The automatic excitation of the frog’s sartorius muscle soaked in highly concentrated
veratorine solution has been studied by means of extracelluar and intracellular leads, and
the contractions were registered using a smoked drum and lever.

2) As the electrical activity, the spikes and slow waves were produced. And while the
slow waves were recorded, the contractions were abolished. In the summor frog, when the
muscle was separated into two parts by means of Sugi’s separating method, and one half
was veratrinized, the large downward potential changes were observed with the contractions
of the another half in Ringer’s solution.

3) The spontaneous activity described above was observed in the concentration more
than 800 x solution, in the concentration less than 800 x, only the slow waves, and less than
1000 x, even the slow waves were scarcely observed.

4) In the concentration of 7x to 400x, the electrical activity changed from spikes to
slow waves following the time course.

- 5) The concentration of veratrine was inversely proportional to the latent time until
the appearance of spikes, and to the time in which the spikes were appearing continuously.
The frequency of spikes was in direct proportional to the concentration.

6) The slow waves of each fibres were synchronized.
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TSy CIRMA L, I R B s - T
Ringer ¥ T stimulator (= THIEL, €D&
& DIEEEN & control & L7z (Fig. 1, C).
veratrine ¥5¥gl% Merck $l Veratrine puris
& 0.1% WEpicfifn S ¥, 2% Ringer K THi
U, 7x-1000x RO ERE 2 H\viz. kit
veratrine BIfIESMEIZTE (7.0-7.1) TH Y, Z
% Ringer g CHIR L7z & &, Ringer o pH
BN o TR EY OER L —F L

DC OeRT

wl
C-R _Jpen-
[‘"‘amp_ motor p
B| =1 T

pre- || |
1amp.C.RT.
ﬁﬁ”mw. |

Fig. 1.
b ; separting box, w ; separting wall, m ; frog’s
sartorius musclel, 1 ; lever, p ; smoked paper drum,
S ; stimulator, C ; clip.
A, B; One half of the muscle was veratrinized
and another compartment was filled with Ringer’s
solution. The potentials between the both parts of
the muscle were recorded by means of Sugi’s
separating method®. A pair of Zn-ZnSOs non-
polarizable electrodes was used.
A ; Electrical activity was recorded.
B; Electrogram and mechanogram were recorded
simultaneously on the smoked paper.
C ; Any part of the muscle was fixed from both
sides with clips, and a microelectrode was inserted
into the narrow part between them.
Ringer control was recorded befor the application
of veratrine.

7=, iR Hve7o veratrine ¥IRIE T O FRIREE

BTETEICTS.
FEERIT19634E 7 B kv B4F 3 AZERICTT
07':.

M. = 8& m #&

1) 28 1. HIRLABFBICLIBAE
LD BB R

a) (Fig. 2) k& & v CA RO REN
I TX R EER S s oBM ZE d R &
B O UL & R iR L7 b o, (Fig.
3) NEEMONEEB b TH D, BAZE
Mg aEsmwic CRESHMMEB L. &
PUAWEASHOE R L 0 AHR spike & [ B 2
veratrine )% ¢ Ringer {lo>filiEniL 5.
B ORI B B B D BAL R slow wave
AT LT 545204y BlicE » CXET 5, %
L CRAR I TRIRAS s & 3 BEEIFRAGE L 7R
iz Ringer (o BIKEICFE> TR E R TRE D
potential change AT BABHICHEIEEND.
243 HOHGITT veratrine il O° Ringer {H]
OIS S spike, Zizki< slow wave,
# LT Ringer O AEICfE S TR & o
potential change 1ZfFPOECVER, FBAIOMTH
= veratrine #{EF & THL REERZR AP 7.

b) HikEESHS % DCHEA Oscilloscope
THET 5 L (Fig. 4), 10X HIRICH THIRZR
HES X ) £% T 5 spike icfE o THEMO EF/
N7 b, Ringer {Alizst L C veratrine {f]43
FIREC ABAC 5 T EDMRD . RV TR
AR 6 4y X D 5Fp-30F) o> duration & EK
% 2mV o wave height #¥f 7 slow wave
AT LAGL2AY E R L TBL G, shoREIC
IHEMET TLHMNMEERD AP, &
® slow wave OfEIRfE, VEWAHAH D 1 HFH
FEEE3E L TR & @ potential change 238 T
B3, 2omiEf0, K& & 5mV-10%
mV CEEE L iz ZORE SITHHE LR
Wi BEE S 0, By-10547 @ interval ©
BEEHICRE SN D, EIRARH LY 6 FFHZH
MERFERE LA A BN,
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Fig. 2.
Extracellular potentials (upper records) and contractions of the veratrinized part of the
muscle (lower records), recorded simultaneously. C-R amplifier was employed 0.1% HCI
solution was saturated with Veratrine puris (Merck), and then, diluted with Ringer’s solution
7 to 1000 times. The coricentrations of this veratrine solution have been described in this
paper 7x, 10x and soon.
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Fig. 3.
The simultaneous record of electrograms (upper records), and mechanograms of the not
veratrinized part {lower records).

X, spike jZk < slow wave X FEiE o
_potential change ~o#{7L LT, LiFLiT2
TR LB s EN S Y (Fig. 4) o FRIZZ
D—HITH 5.

mL, ko 3FEBOBRSEES THEOKE A
potential change & Ringer WA o kI E
HicoABlbh, KECBEIFELP k.

LT, B#icis spike & FhicE < slow
wave ZBE TR 2R AT,

2) =B 2. veratrine EEROMGHE
ek BEAL '

2% & v T veratrine YR OMERE 2T 2 )

LEOBEMNBRE LR T 5L (Fig. 5), BEN
15 < 72 B FRVRULAS LA © spike FETIE DR A
MEE U, spike FAEMEITR 22 50%, SHEM
WO BN ABND, 800X LUF 0T
1% spike 238 5197, slow wave DL THh 5.

X, 1000x L Fic/s 5 & slow wave 4 b #
AN
200X - 800 X o HLAGIRIBE I A v T, slow
waveld K& <, Zo37 kv i2id/h & 7roscillation
BB, ZiZES INROTREOET LD T
bV, zEhsynchronize X T 1 oKX A
BWRLLCES L Ebh, XZ%0 summation
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NI0XEBEED slow wave ZFERET 5
DTHHI.

KICHHERE D LIz ED bR
Wl 5 L (Fig 6) MR < T 5
#2 spike FHERFD L, slow wave
duration, wave height ItHEi/b3 3.

LLED#ER D 18 4 OFHE DRE 3
slow wave 2 & 720 mechanism {z
X 5T synchronize LTi2% & Ebh
%, X spike |z -2\ CidfE & O
BRIEFEHEE L CGETHEO b0 TE
BCEDRRD. ’

) R 3. E—HRECRTDE

1t

HROPNFEE 21T o CH—~ifH o 7R
TEMEGZBSZ LI 3BHEOR
EMEEMRIAT 5 Ricftsro LB
BT B = R ic veratrine (107 ° M L
L) BERs L&, TolBIcH
5158 B L o {KF, plateau LR,
duration fEE XA B THE S0, #
FOEBRICHTHHMMBRNTE E % 17 5 )
T, T OBMRALOREE 5 HiT B The potentials of extracelli;i ?éadings when the muscles
kodHEE 5. (Fig. 7) 385 were separated.
HAeokd L {EON D10 X EBET NG 50k OWHHD Y, R ER b 2 { —HEoD
WNHFEOTHETH 5. repeated spike discharge H35\ %38 & > after

B HES & VB M/ resting potential potential Z ¢k TEHN B, i slow wave »

\f\)\}\f\}\.’\}\/\AMMA(\AA AA A

Intracellular records when the 10x veratrine solution applied. The top leftside is the
Ringer control. )
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324 _ IT——BEEE veratrine YIEPIRCIANT % B4 o A Bkt T

MR L CHBE L, M2 MERL CTES2, Z
o duration [Z#J158 %> H45F», wave height i
50mV PLF T, mELEEOEHmE LD L,
rising velocity HXFEITHI LT\ 5. D
spike, slow wave I B EHIIR 4 INBTHE
Wo MT B spike, slow wave & j(ﬁi—a’;&l,’(
B3, 4, o slow wave DOIEIHIFICHEVH]
a5 % Tl spike BV i overshoot %D
action potential X8 b7 o 7. BiROL L
5 > —3 % F@ks L C Ringer—control & & 5% %
FAIE LS, RieBEof Mgk Rig o8l
NHCEEBERES L T,

(Fig. 8) 1% veratrine J2EE & 25 x 7o & Dspike
DI DOHEETH B, —FICBENE - iEspike
DEPEIMT B, MhORETY spike height
O L duration EHEOEMAH D, ZED
spike HEEKD H DT H—%ic Ringer JENO
spike X D/J\é W olo, 2% spike D3F
Evicit slow wave BNFEHHNE. HDA,
Do i spike i Bl T/NEWHBEEL
7z spike BEEBONHHEND S, 1, LAY
B VAR PN C B R —HRHEIC T repeated
discharge »A—ETS U’ﬁ h, Ykicit slow wave
DHNS.

slow wave [CELCIAIRDIBE XL 2 IBED
Hi#x+ 5L (Fig. 9), #® duration, interval
IR BECLEFICR TS L ERSD D
HHFLb—ETREY, HLERENCES L
EEERAEVEZO interval IIEVTES, 2
NEBFEIC T 5 (Fig. 5) OfERE—ET 5.
wave height [CHETIHEBERCIIKI—E LR
EERDT, FE—IEE T repeated spike DR
Al DT wave height D/NZWHERAILRD -
2. BOF X 400x EE-T repeafed spike % i
EhhobDTH Y, slow wave DERDITEK
B spike ZPES, RT3 < KN spike 23
B Jo O veratrine YEHEEIELK 6 53080
b ole, ZIHEBE CIRIEAHD B spike F
BizORNIER L, spike FAEHMMPEEL,
X spike SFHEBHATB &R D IERFEOFER
E—Ft+5%5., [OC, Eix slow wave & spike

BERSE X 2 LU ED slow wave OT WL
BHbhs. B, Dic;RT slow wave TiE 1o
DA rhythm X b o> rhythm ~DBIT1AH
bhd.

AR o<, HERE veratrine YEIRNICINT
% HENRERER O potential change 1T
repeated spike Ei\ % single spike & Fh&iC
%< after potential 4 DEIZ I -7z slow
wave SOZHMERDH Y, FA—HHET spike &
Y slow wave BT+ 5.

V. & #®

ORI EIEE veratrine IRIENIZINT 5
BRI O BRI R O SR 217 ) ¥
BRI E L7z, ZTOfEREROM SR
electrical activity |z veratrine JEJE Iz Xk 535
BEmd v, B\ after potential % £ 5 15 spike
Wy B spike, slow wave ZEXPHILL,
slow wave [ZRIHI L THA S HEE -7, B
T ABILHRIC e THBR LB % slow wave 2
DVTREAY T LDERD L —H T 5.
X, slow wave DFEHic-ovThEicEb Y
T LR OB OMENREED R THRE
ShTRY, fit- T veratrine DA b FEEER
mechanism iz L 5 Z L BNHEEEI NS, OB
it spike r Fhicki{ slow wave 261,
slow wave % 2+ 5 REZ I £ B 72 AR T -
Jii Ca Ringer ¥/ OB Hf O HE1HED L 1T
A, X, RO BB T b electrical
activity JLfR72HVT b HEENXHEA T 2 BE N

Na RZRABEHTHLNTBW, -

(Fig. 7), Fig. 8) wR3<, HoIo spike

OFNCER P LB OES N H Y, RHE

spike 1 FAv> T4 spike® 37k D iz slow potential
NEDBNDB. Zh kY veratrineD {EAIC X -
T MEEBAL A ERAEZR) Uiz & & spike discharge
MiEB L Bbh s, slow potential 22 & spike ~

| OBATERE critical level L3 hiF, KIE spike

AT critical level o FRAEOND, 2k
WHEHEORT EEx 7. —HEDXE spike
DS EYiC slow wave &FBw % N CTILIKERE



TR ——13 3% veratrine BHEHNT B4k O IR IE T 325

veratrine JE K NI P B BRI B O IEEE ©
LAV —BTHTH .

(Fig. 9) C, Elz7”7 slow wave & spike
FERRS W 2 ST FE L E D slow wave @
T OEA1% origine 232 >XixFNLI LD B
ELEZ LMD, MO/ slow wave & spike
OTEDE 12T double spikel® (3 EIER
CHONTES. RS CImEBEsFEH L <
BETZ2ENE N, BIEE veratrine fHic it
T slow wave {3 X { synchronize L T/E%.

PR OERICHT 2 3EFERO H &, I b
veratrine RiEH EFEFE L THNL 5 Ringer
DO HUHEICPE - 72 K& 2 T & @ potential
changele b T, i OFRHEEEE T OFic b I
#EiE & L veratrine MBFERE D, WL R
BEos TEREE R THONL, ZAhsRingerik
MOFEEINDZ DO LE X, O
fasBE T o & v Ringer JKM|IO £ i veratrine
DI VEEL T, ZOMTIKRIRE
veratrine Ny TA LM A KEEE LRI ELE L
bs, WORRNVEBICOHE LRI
VT, KRA IO =T 15°C ORRETL
I ZDEFPELNTcDRFI LT, &Hicix
IYVECERTLEE L e ER S, R
BB X 5 LiZBbhie.

V. & )

1) FrUEmAR, SRS, MAPNEREIC K
Y, WUREE veratrine IEIRMICANT 5 BHEHT B
Bt TR 21T - 7.

2) BATERG L LT spike, slow wave 2345
b, slow wave # 24 2ER3BIGENED &
Nk ot XEHEHEHEHE L & &Ringerfl
DIFIHEIZ £E 9 K& 72 7F [ & Dpotential change
DEIEICHRTE .

3) LFEBEBE OISO 800X Ll -0k
ETHY, 800x PLTF DR T slow wave @
HTHD. 1000XLLTF it slow wave 4L
By, »

4) TX - 400 X FHIC AT, WEEAME TR
L b spike FIEORMNPEL LY,

spike FBAMMAIES L, X spike I OMD
TAEENADND.

5) [il—#iE T spike X b slow wave (2§
1715,

6) EfFIC N CHE IR 4 slow wave (X
FIHIL CHBN B

Mia# b dhic b HRE 25 HiEE & R & B
o PR RBERCEH O BERT B L, X T
W8Sy, HEERE F X S T A T TS OB &
LET.

X [

1) Jik X2 (1939) i) & BUEE & DR D HERICIAT B
fli <, I eh boRMNWELE BARLHGE 4
406

2) RFrILIERD « Vi TE R (1941) A8INNY B B3 % oF
4% (38 1) Ringer WS DA AT 2 1B BT
A2 5 HRIBEIINRUE B < BRI 6, 478

3) VeMEIEEE (1941) BHAMMBE I T A PF9E (88 2 )
AEREIE T IS IR o Jbi BALEEE 6,
493

4) JrilliEfD (1941) B BE W B3 2 BF9E (B8 3 4)
JBI%WJ@”F‘%LEE@ SFTNBIGE B ARAIEGE 6, 501

5) FHFAF (1960) -BHAT DB BIEC Y3 5 BF5E
BARA:BEGE 22, 345

6) ZRIFUR: U (1960) H-4& ) © H IFEIC DU T (
Ak 22, 1180

7) FERE « THAT (1963) ik Balium N
A BB O A E BARLEME 25, 50

8) Y. Sugi (1939) On the electromotive effect of
salt on muscle. Jap. J. Med. Sci. [I. Biophysics.
3, 27%

9) Kiyotune Inoue (1938) On the special contraction
of partly veratrinized muscle. Jap. J. Med. Sci.
. Biophysics. 6, 29

10) /NPRAR I (1963) 77~ Lol 5 0 W6 KU T BN 3 B
BIIFTA A V5 B LOGHEE R WTC
HARA: ML 25, 273

11) Axelsson. J. (1961) Dissociation of electrical and
mechanical activity in smooth muscle. J. Physiol.
158, 381

12) Stephen W. Kuffler (1945) Action of veratrine
on nerve-muscle preparations. J. Neurophysiol.
8 113

138) BaARZ= (1960) 4 H o5 (21)
BEEDHPH 33, 564

14) Edith Biilbring (1954) Membrane potentials of
smooth muscle fibres of the taenia coli of the
guinea-pig. J. Physiol. 125, 302
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My FERIS84E 9 H19H (K) AR 1053050 X b :
e 4T BUTERIEI AR LR < T IE - 0 I

. —RER
1. I8 &« FEELS M (FEOPYRBRIEIRER)
35 ORBEBHE S BHEN
HECEEOMEDD S5 5 « BIEHENED
W72 JIET BEE, &AW CERES
BECBRR S R BEREMEERT & L 23 H
b, XS0 BEEERECIE PR E
BFHFHIR TS,
SEDERIT, 5 5 OIRERH & BERET) & OB
FBEFARDB 0, EH 15kg TEIREIRIE
R IEEELFHAL, B AL A5
(B % 80db LIE) wmownT, k& (B2
#5), ATEEED, IR MORERE RO EELET]
OREDIEER TR 2Tcb DTH B . TORER,

1) BEFsT 5 EHREOMME i o » T
X, EEEEHIFZEOMEER A bh kL,
Hugony, Setzepfand 40DiEHE L ITIF—KT5.

2) EHEOWEMC KT 5 IRGREROEE
BEINE, 524 iRBh & U CRnH S S I B,
WL BRAET BN RS hHEH, ROEES
L LTCOLRRET S 3o0fHIc 55 & &k
5. X, ZOWHEOREMR, 50 cps fLEIX—
HL, h X RiEEgoORESRE L b, 600
cps L b 700cps (7T 20D NEX T HH %
RHbHIS.

3) %5 ORI ERER O MEREE
FUTHD, Wilska DEEZ L\, 50cps g
RIEFBROCLEE E—KT50, Thllkeixs
g X n i 7o) Hugony DIREZIEIT 5
25 db DEIRIBIREIRE O & 12— 5.

DX b, 800cps &0 RFEHIC F\T
% 5 OFTEH RO OIRE X 3 5 Ui,
FHELTID DU ULAERMREE LTI NT
WARRICIEE X R .

2. ENE— (MW RS A

BERPIRICH T DEEERE LTD Hypoxia
v 78 B o M B E Al & 2 5 L EBIFRAE
UL B U AT OBEE s LANES A, {4k

HED EFIMMERERET 200, ORI
4O I3 E B B RARRE A iR 35 fcd D
PBIELRT A ENTED . XECEHLZD
eina —fED negative feedback control K &
I LT OBAEIE T & A, Ric BTl
M (RERIE) & K & o [ LA B
WhHHTELERE L.

L AT DOMZMIED AR & LTIk
Hypoxia % Hypercapnia 7M&MED LA% 2T
LV EL oA R, MR (LAY
BERELERTHSL EELDBR TS, LML
RESIM I »* A FABL & R FE & DE B % SR~ E8k
BT ER D negative feedback EIK AL &
RICE F ORETTRDRTWS . £ 2 THEIR
FERR D a AR O MK CHEM L, iR
5-15% DR Z LT EBAZIRDL LR LD
& 4 DFRE D hypoxia & EBRR ORI AR LED
FOWRFR—FFEoE IRV FT, JFRF
Kb % $I5EE & LT oD hypoxia DRE% #
DTRTZ.

EEAK, HRMRTE O AGR, MmEMRY R
riteR Lok, EER O FMmE EA5 (4SAPE)
L gEm Ak oFh (4SAPD) X HhREL, £D
L ASAPE/4SAPD i3 RABIT 6@ LA, T
hypoxia DORREMMAFEZ DEAERT B Z & H
Hlote, Thicd b5 & 10-20% © CO: WA
& - TRAMELRFIFALEENCBET
55 o] 7o

L U hypoxia 12 X % I F B8 SOGEIKZ LR
DFREL BRBEIDVRETHD, T DEIRX
hypercapnia O RBEHER L\ S MORFEE
RoHmEREGRT 5 & Bbhb. X 4SAPD »°
ASAPE X 0/phE v 5 HEO X, hypoxia
D KA PRI (R JH 2 L ICR VR AR LBk T
B Re e v S EFC kTS b EERT
Wh. ThHDEEONTH—EORFNBHET
H5.

I. #%3EE
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1. Dr.John D. French (Univ. of California, Los
Angels)

‘The Role of the Erain In Autonomic Reflex
Stabllity ;

Earlier observations concerning brain influences
upon visceral reflex mechanisms were confined
largely to the gastrointestinal system and employed
such artificial test conditions as the placement of
hypothalamic lesions or acute and chronic stimul-
ation of electrodes implanted into hypothalamic
regions. More recent studies made largely by my
colleagues, Drs. R. W. Porter, W. R. Adey and
Douglas Stuart, have been designed to assess
subtleties involved in more physiological methods
of exciting reflex centers in the brain stem and
have directed attention to the cardiovascular
system.

In these investigations the excitability of visceral
brain stem centers has been studied by applying
such physiological stimuli as peripheral autonomic
excitation (vagal stimulation, bladder distension),
administesing hormones and drugs, evaluating
response to altered basic behavioral states (wake
fulness and sleep, avoidance conditioning), and
stimulating higher centers. One study assessed
the effects of drugs in modifying brain stem
. influences upon reflex slowing of cardiac rate
evoked by vagal stimulation. Little change in rate
followed vagal stimulation until sufficient drug
had been administered to bring out a long latency
response in the brain stem (75-100 ms : Forbes
response) evoked by sciatic stimulus. Shorter
latency response to sciatic pulse (30 ms) seen
following smaller amounts of anesthetic agent

and absence of evoked signals which occurred
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with administration of larger amounts of the
drug were not associated with these cardiovascular
reflex phenomena upon vagal stimulation. During
the period of the long latency Forbes response,
however, stimulation of the vagus nerve resulted
in marked cardiac slowing and ultimately complete
cardiac arrest.

In another study, changes in the electrocardio-
gram of cats and monkeys was evoked by
stimulating diencephalic loci. The threshold for
evoking such EKG changes was markedly lowered
when the stimulus was applied at the time the
urinary bladder was distended or decompressed.
Such distention and decompression, together with
associated cardiac change, accompanied high
voltage wave discharge in diencephalic centers.
The EKG changes associated with these mani-
pulations included both modification of cardiac
excitability and of AV conduction.

In another study, the influences of higher
structures were assessed, in this case the rhinen-
cephalon, upon the excitability of brain stem loci
known to be involved in cardiac reflex activity.
The rate of firing of units in visceral centers
was altered particularly by stimulation of hippo-
campus and amygdala loci. Changes in unit firing
rate, in response to afferent excitaion of peripheral
nerves or distension of the urinary bladder, could
be either facilitated or inhibited by concurrent
stimulation of these loci.

In other studies, chronic stress, induced by
avoidance conditioning stimuli to monkeys, resulted
in striking changes in cholesterol metabolism and
in the appearance of atherosclerotic deposits of

cholesterol in great vessels and in coronary arteries.

B BRFISSAE 8 FH26H 8 BE305 X b 4E4E 6 B2050E
&% BRERFEZDERMELE BARA

1. 8% 8 BRERE14®E)
LHORBICETIHE

DR EBEBE LT D, FEC\ -5 ETO
EENC X % energy BSEREALLDTHB L #
ZBRTW3. ZOLFOIFEI MO L R
ERIZ myosin, actomyosin-ATPOMESEMIC & -

TRZIDEEZ DR, TODIIZEDATP
BOHEE IR T\%. ATP X creatine-P H b
$INBH, creatine-P X E B O@ETERE
Ehic ATP 5fEbh, & energy B ORR
FicfEBxd > TWw5b.

— BB O LMIME % L % Pyruvie
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acid 1% Vitamin By DFffBiL7z TDP X » T
Wi#e X h TCA-cycle A b, ATP oSk
FELTWS. £ T bOWE L FDER
X O AESCEELYRTE Wb h B, Lactic
acid 2MOF O BT I e B A% 3 L TH
B 5nE D 2 &R HREROED DR LTH
7z .

FREDOLED slice & AV, A HKED
B ENBELERSIOCLERFEOM & /M L
7r. VB1 8 X0 ATP % BT IEERCHRML
T, RAL0%GLOBFIEE WML S, VB
& ATP % FRC I Lz A3 825% O 1#Einas
Zbhtont, TDP Tk dfE ik-&h Lig
Mhatz. )

Pyruvic acid (L OB OMEF L2 E L RIMEL
W2 EoMIE RS L, Zhud VB ik ATP
FHUE S DRI 5 2 i X ) — BRI
WX i, VB & ATP »[AEREINT %
x varuvic acid HIF0BE L b EBRES
2% L, Pyruvic acid OF|A%EH5 & & TR
LT\w%. TDP THHMORESH DRI,

Lactic acid (L0 OBEENEY & D5 55,
Pyruvic acid & Cit/ch -7z, Ldxl, ThIC
VB: X0 ATP % BRI 5 & BuHn
Mg bh, VB & ATP #REFRCEINTS &
HIC FOEFEEH L. ¥ TDP TlIK VL~
D FORENRHA LRI 5.

2. WEEE REAKRE 1AM
HHERAFRRCBEROBELRAEEER

HEINESE L (Kumamoto Med. J. 14,
119 (1961)

RO E OMRME (FHROK) FEE
i, DR OiEARGE R T Z s IR T A
(RBTIRZER) & 7 AKHR 1T - fetd, BhdkiR
EELUCOBICES R LTW5B0T, &
DA DEEEITR B D, KV AXS2D .
Z OFFHBED # ARy —HFHE S U R EDLREN
i, MEBY S URERCEKTS. ChED
SEMLFRERY A 7 3 VELT, KR ER
%noﬁéﬁﬁxX%uvﬁ~mﬁ%?%.xx
F Y v E— LA ARIME R LR E BT
5.

EESE Y BIE OB AL, IR 7 A %

L, sk
g oa i

FE o M AR T S . BRI S Bk
HRER 7 A VTR ) IR R T, HEREORA
OFFE 7 VP A RO H T . Tk
STARFY VX —PIFTHED ) R A 7 4 VIE
X 5T, FERADIHEST 5 5ER2TFE S Vil
BT 5. Chic X » CHIEHHRBREEEY

CHETALE B EAKS.

RS 7 A B TE OB AL, R R 7

AP Y ARG EET D . S OBERRR

7 AP B, BRI R L OB BT A
AFY VE—REBROY 1 7+ vEBEERRT L
WERTH B (B USRI,
FedSHEIRWE, FR LT D T ARUHEES Y
WESUTAGIEE P A LR T TR B A D &
5l kE A,

3. EhEE - HiRKE GEACKE 148
7EF—LaY vomEERIZONT
acetylcholine (ACh) OFMETIX, —7F CrIfEn
RGBT B & T BT TR T D b AR RS
R BEAEEL NS, 6T, BRIk
& UT, BoBBNERREREAnT ACho
MER 2 CTHE Lic. HEREEE A 20 cm
&Lz

PSR Ringer ¥ T #EM T2 5B RIL,
ACh10 9 g/cc, ACh 1079 g/cc R U'ACh 1078 g/cc
O RIEETIL, HB-F-KTIE, BEOHRMR
BB L, M-k, e Eb L.
ACh 10°6g/ce UL @ik, wciuinsh
Halid Li-. ACh 1077 g/ce TIRINHCILHRII
IR % e . o hiekt LT, hexamethonium
(Co) THiQET B &, ACh DGR RIZER &
nBA, I RN X s o Tz Cer ACh
L EMHET OEAL, ACh OUREROIHEMR
VLN X e s o 7. nicotine (N) ThHFHETH
o 7-. afropine (Atr) Ti%, BILET, ACh DL
R BT X e 2, AR LR T S e
7. Atr © ACh & OREEHHERAOEE S FEET
@ ] 7.

adrenaline (Adr) INBEEAIEHEME Ringer #{TD
¥ Cix, ACh 1071%g/cc, ACh 1079g/cc,
ACh 10°8g/cc BU' ACh 1077g/cc DHRET
i, JEEAEH L, ACh 109g/ce LIEDE
eI, IR EA Bl L. ACh 107°g/cc

by
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TR RS Ric, 2 hic st L
T, Co DHFAETIL, ACh OIRFRAN TN X
T, LLAMAI R, ACh DI Rixs
Wrahied o7z, Cs & ACh OREHAOEE
LAETH - 7. NOBIUE T, AChOILED
FUTEEM S DA%, UM ST S 7 s -
.

N& ACh 0BT, il & HmHiskeie
Mofe. Atr OFAE T, ACh OILEL R
TS RIg A, IR RLERT S Rt Atr &
ACh DRMEATLERBETS 7. Lo
b, BOBKMERNEA I\ T, ACh 1,
% O LIRSS IR B Bl U, i
TR B Wb T30 o fo. DD
J4% ACh o nicotine BfFfBic X 5 L HES/ L, #
DI Y, ACh @ muscarine K|l L %
EHB L.

4 HEEH . Frrs— .  RERA LA 24:
Tg)

CHBOHMBLOCICRBICREFTHENEER
DR

WERROFOEN W1 % B, 0.05% o
Aconitin i© X b HEAHMITI R OHEB i K€, &
D TEFOWENER O EY B, Mkar
BRI & DIEHER %, straingage JRIZ k H )
I DI R B L.

1) OSHEER OB X b b M5, B E b
il D <, CRILOSEEN 7 A+ v = ik
L DE R, Aconitin iT & ) B M bR 4
Cla7 v v =il X b D{ZE% block X b
TedbEZBRS.

2) fEOHE iR 28C kb 141
3T 18°C miRERTIA Z bic X b @3Bk
DR L, LE Lo EYR LE. &
DI RILEINR I X b AL Lis.

3) MEDCHE AEOERCILMEL L L%
R R Shich i,

) BEASROME 5V 1 BLUNOETES
T, EHEMLOBIEOFEACRHE LIEET
HE) ) X A DERES B bR, HaEsao
BETIIREIE b 5%, 100mV 7HOH
MEE CTRBSE « SBOEGThoH e s B8
PEOIMBLNED B SR, BB HTORE

7N
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D Loz, 46 VTRSBO SR LEE
LB HEID VU X 2y Ly
k7% . 20VORIGEE T ABit T 55 R
BRLIEM .

5 pH 0% pH owTit pH 55 O
PRI DT, BB L Tmisilige
R LAt %k% k328, IEH Tyrode IKT
HERTHERE LTk s . B C— R L
ORI IES Tyrode J&CHEN Lic it Td,
Itk & B D dissociation AL L= E RN E S
hic.

6) BEEDOKE [T X5 245 0 EE WK
&, NaCl A X 3 1/2 Rk oW Tz L
2. WIh OB 1Btk sd LI 0y e £F A
U, IEEEERC XY QR kET 5. —iic#
T LI dissociation 23R Hits.

5. REX= - nEME - BEBE (LNEKRS
2 A1)

RAEMBOR L OFETHICDOINT -

FE O D HBIFATIE . FROP40MERST (AN
18) BzBiiA I h 5. & OFERIIMIMORE-8H
DFEE O DT, FEERM X - CE Mg
WBALIZ ED X 5 7e7E3B B & et e sy L
fo.

1) ¥ IEEAL, IEBYEAL, overshoot 1Xfh b,
WIS H ¥ Cik, FEMMETNC DR TE DHTE
BRE L BEAERL, FRUBRI—ETH -
o, L, ThHOAREZRMLT, LDEED
FBOMCXEEDOEL I 7.

2) EEYERLOWT, I3 B Tk, OB
DEOMEE MBI, FOHIFEEOHEREL &
S, LEISEEM OGNS E L e
b, $ERT BT, BT O adult OO B
bhdX5ERNELIND.

3) #RIB 2 HAETHIX, L% KON B Tat random
E 5 ERFI062% B1fF), B3 HDb D
1343% (2157) 23, 5-10 mV @ prepotential %
R UTeH, BBORS B LA TiR394d 1 i b prepo-
tential 1XFR% Hhvieh o 7.

4) §BIN40-50 BRI DRI DWW CHEIREE L E
BRaiTie o7k, ZOBRBTIIMBRANERE Rt
B & ORIIHEBI < fR7n { , BILEMOFHE
i, 0% 23mV (%% 50mV), LE 17mV &



330 _ ' w5

& 22 mV), EEEMOEHELOE 30mV (i

B 57mV), LB 19mV (&E 25mV), EEEM

DOEFEOFHETOE « LF & i 230 msec

TH-Te.

OBk

1) Patten, B. M., & Kramer, J. C. (1933) Am.
J. Anat., 53, 349

2) Fingle, E., Woodbury, A., & Hecht, H. (1952)
J. Pharmacol. Experi. Therap., 104, 104

3) JI » FEF3E (1962) AA4IEE 24, 338

4) JHu « THPH (1963) HALMEE 25, 307

B.?%E%°MW%Z~%$E%(%#%2¢
)
GESOHEFRHICEDIMBATLH L NER
B—AaEVICHTDIRER

MAFSEBRS & O & TRt sk 3 % o
By L B~ D — O LT DT
TaBRT 5 ik, WS & T & oLtk
WA EIRT, e ENbh s B DL
K BEERE AT E W O HRTEETH
55, 4 =) OLREENR, 05, D, IR
B, BIRA—EOERELL, Lirb TR B0
T ARPE R Y BRCTHBHDOT, LD H
1 Bie BRI HOMF E B2 L 5. @i
D1 %) DL X O E %2 AV TN
"7, RPROERK, mechanogram® il iEA 1T7c0,
FleT7 wFa v v, T U AERERY O
B, ABERORE, BEREREONE L
BTl - T, ThThOF a2 LT % fil
DB L O e DBATORNE, JUE 8,
automaticity 75 &\ T HRE Lz,

JREMLOER—~FREL Thh DIEEN BT
S TIREI/NEL I B, L LiSEVEMN Rk
OB R EL, RS ek ELE, Bk
W, BRTID e h RV OIGHEMA G bh

%, contraction time »HOFARGMEL, O,

BiRER, EIROIAICE < 7 b Frc BIIR T 1 B2
e dE UL, WEOREEEIOE, DENE
hZh 334, 252cm/sec, FAR, %ﬁ)]’@i%h%h
5.16, 4.90 cm/sec T, & OEIXLOTIELEI1SIT
FUCETH B, et UTENRBREIERICE
245cm/sec T ERh oo, EEThThoB
FTENEmERIER L conduction delay 73R 5

ha. Fleafedbthth HEE oD, K
CENRLOE X 0 HEMER R LT, L
LU R adIE#EwciE< 2/min BET, EFOY
LEL Y A 2ORWEIRAD ) X AT KRE R
T B, BEED B & LREIRE X OFHIRD LA
2% sinus thythm TR < 98 LIRBIBAL L 5
HELUTED, BRA»S>OEEIME C & Bk
DOpie him ETEb->TwA LI Ebhis.
F 1RO B O M EEN R bR D . RIE))
WHIFE TS, myogenic 1TV T % D
P HAETELO M multiunit O MEFIEHICE
3 ¥ TOREEEHROB IO TR
Th b HDTHELL.

1. BEE— (ZRARAI)

HATNBEEBICHNT KA F Y OBNEEZXET
ZEHA (1)

Flame photometer T, K G&IT TN E
O K* OB E oW TR, R, kol
Kl #1328, KT @ net loss DEE—FI19DHKE)
Hicts - T, BIEDRER, b1+ e o
R, B4, REPAEOEEX SR LEND, &
DHEEFELIL.

net loss @ [Nalo I© X 0 5V 558 %, M
Wikl Ca A+ voOfFfik, FolREELC
BT (HHTh, K Th), KW oI 0L,
net loss 125t U CEB R8s RIsT.

8. BATH (ks 2 4m)
BRGEEICRITS Na #iH, K RRoOEER
BRURBAERCHTIHE

e % Na 120 mM, K 10 mM @ Ringer
e OC T 1 BHHE 2 BB L TR &, Bt
“eyo Na Mz K35, =5 LTiEbRh
#2#5% Na 104 mM, K 10mM, 20°C DWE R
Ringer I© & Uiz % &, BENREGCE 5 A TS
Na oHiHE K oWEaBehs . ik 2k
MBI KIGHE T 5 . Lo DIRELEBEICS 2 10
EMGHEO TR AL ENLCAL L, WBRER
—75.04:1.0 mV # H2ERIE —65.1+:05mV ~
LT B, Lo LIREBEREHROKOTFHEMD
1l (Bx) 12 —53.2+06mV TH5H. 2M5H
A A v OEERRETD & EBEAOBE
L EED, FOTRENEE Ex & 3E—ET

N

~d



Mo Ui
DL o TMEANESE Ex & 0%, WEOYS
Tl b KE U,

A A VOB E & YT TR D R B NE
BIETRE L, Fh b3 585 RO aneE
?ﬂ@%ﬁﬂﬁ%?ﬂifc

) B D E 0°C, 25°C, 10°C, 20°C i
EoLN *C(D}%'CbiZﬂ%Fr JD Na HEH, %{2 T
BOZ DI @ Ofie 5% h b Bic a4 5
WL D &0 L. Qo it m~%c~@
Na 228, K 1.16 TH b 25~10C ¢ Na 145,
K 148 THH Na & K TizRics.

2) 2ITADHIEBIOMICY 2 it (L
EH, 2mM IAA, 0.01 mM Quabain, 0.01 mM
DNP 124 % Na hilt, K WGk Ul yia
HObHERM 5% . 2mM IAA+2mM NaCN )4
O 1mM Ouabain (A58 4202 E I A
b L.

3) Ty 25°C TUSHIEE N & Bx o idigrh
G DI 285 &, 14 v ol L)
BT 20C D8 LB/ N C 5 - 7o

4) TELHENSA F v OB ERIHTS 2mM
IAA+2mM NaCN %4 % 15813118 0 )%
DERMEER T ~68.141.1mV & 7 b L iz,

BE > Thds BIEHFREDJEE (721K DT
L& DN 213, Na efflux 5% K influx 2%
IEBEMAERC S LT B & & hemed

9. A® B hBER? % BT (BEYE By R R
2 4:31)

BB OBEE~AOE

BUEIR DRI I B & e (B
H) THBIERSAMLNEIhTHS. “0
L5 e BV & BRIE I B 7 B A 4+ DREE)
R K E IR LT\ B & & 4 Hokin 5
(1960) DFF e X H TR E R T % . Fic Ahmad
4 (1961) (i DB R A AT AR A 15 ) < 2 %
& Ca™ RO Na* @ uptake &, Ca** Byt K*
D release PMET B LR BELTCWS. =0
L5 g X b, RPN 313 % 1
Y ORBERCBIR L TN 2 E0355 5. —FE
R T TR RO 32T H % Acetyl-
choline (Ach) % Succinylcholine (Scc) o\,
ZDIE BT Thesleff (1955) LIkaiarE B
ERACTERIT TR S i, %% Scc O W)

7N

A 331
(B 7 7 v 7 OFEREEF I D B4 i o
WC Ach OFUOETIC L 5L %2, MEE
D Ach MHSFCIIERA LAV 2 e 2 L L
7o RAT (1963) 1% Sce DfEAEMAINEE L
FAWTEER L, Scc IZHERTIE~ADFED Ll b
T, MHERMD Ach Y bEETE o L
bW Te. Fio Sccll XL A{EET R v 258 Catt
X DIET 5 2 b amlEimedie. F 2 CEILEY
IZ. Sce XU° Ach DRI Bug 3RO Scc

& Catt EoMEMBIR oOWTHRD X 5 elfge g

Tl 7.

7 v b Sartorius muscle % H\WT 1075 ©
Sce 2, Ach ®7i¥y Tyrod W, ¥ &
3xCa*™ % 7 ¥y Tyrod ¥ 1 N[ incubate
L7z, i P2 2R A (500-800 #c/20 ml)
L7z. Incubation ¢z L, BREs =~ 5
ARG Z Bmr R AT Lie. chi & 4D
NEFHW B < — 2= T Ui . %40 BBEIS R p
D PE ERHEL, it%hE@%ﬁémgLT
Specific activity % R@d7-.

fE4LT 1) Specific activity 1 Ach X o<
FHELUIIINL, M Scele X »THLL (50%L4
B) WAL, 2) BT EBIFEOEE LS
BB E, Ach BThIZEAZHBE Lich-
7z, L»Bic Sce Tk & iz Lecithin TEEHIC
Hbh, 50% s bIMLik. 3) Incubation
medium & Ca** 2RI LAEE&E, SHIEE
specific activity 1% Sce 72 DEHILXFDH
PIRE D Y RE D 5. FrARRCOWTIR%
BENRTTE & control b L, WMV DR
WLtz T X5 ek s b AR I R

57elif% AT % Scc & Ach HE{LFHIT
RESHET2EMEF LTS, Fidb Ach
ITBEIEE~D incorporation DIEhN% X7~ 1, Scc
VO IR IIEIT 2 £\ D &2 h 5. X5
VB RAE A B ST < Scc & Cat™
b, AEEEFEMCIZ B S0 e BRI RIR S B s

Sce 1T

ST,

9. MERME (EREKXEI4IE)
Hﬁ]ﬁfﬂiﬂi%@klaﬁ?%ﬂfm
Malghh R 5 R BEHEIEELUORE
RERA LR AT REE LN, FOBE
B U7c 2 il & RS R AN E IO FEIR -8 57, 18
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L), 2 A FRESE, Aikomi, Mg w4
BeRER LB,

F Ol 2 P E MO EEAZ bh, (i
EBRRTH T,

AMER (FEN) CTRRERSPICsWT, 8

REE, BEESHEL oA, BB, TR, T
Ek, W, STBEEENNTH- 1.

ERGERILL - X D Lih o kedd, HEET
CHHR X DAY T D BES AR DL

M DL BT K AR X b 1.5-2 £5% <,
= U X Ui cholesterol 1 2/3-1/2 i Lic.
MEEELBEIIC & DB LA, WThd
A/G HAVNTHS 7 » 7 ) VR -7 R
7T vk bR,

k% Clali o germinal center bi?\‘ﬂﬂf‘i’pé
HVERRES, OF, B, B MEMEaE 28 & D
h I, BCLE, MUERREESS bRk,

— AR AR A MERTERE LT

3412 b1 Succinylcholine i@ X 0 SHKTH .,
Vagostigmin & & » THREBER %R LTz,

10. EEAY 3 (TEHLTEX)-. BESE (Fuk
5142

Mucinh[CE&EHDEREERFICHT IR

ADORF A D Mucin iZHEA L7 Rat DREES
T RFEEL, BACEIhERS ZEN
SER R R, =0 HF % Microbiological growth
factor & LT, FhdMild OTHBHDOGHILR
BA7E A —IGER BT\ Fo. Tomarelli (1953) &
hog gastric mucin Z&IEHC % T Rat % HH
L, Z®Mucind HEZ{EHET D & & wBDT.
FfEZE (1959) W TR % AR In & 7oib
B OHTHEE TR EENEHI b
hb 47, FRERAR DT Mucin
BERBIF ARG L RT O EEEOM L, &
hOOEFc LB EiF, WTRY Mucn 23
BELTWAZETHS. FORIMNC L - TRE
MEESHB Z EBRLTWS.

FREREERSERE L L OO—HTHS
W, FOHBDERE L INZ T hog gastric mucin
ORINEENE X AEEBROEE Mucin 2% Rat
DB BIFLHELFRTE M oD TH
5.

FER L LCiiRO Rat HE287E% I 0.7%

& W

Mucin ¥, 0.7% Casein ¥, WD 4: 60%EIE
TF - TR IO SR C AT TS L
=DTHD . BESHIERRNTH ST,

AEBROERLHILTERO L 5 THS.

1. Mucin BERORARHOFEF LRI
CaseinBHC LT EBTH - 1. HICRAHOF
ERINRERAC LR L.

2. EEHRMEORERFTFOM TR TS
ERIR L RD D 2 LIk DR S . BE
OB B RT BRI T 2 & 5% O
fle B U THEHETH -7 MucnFI ZhIC
wE, MBEIR T TH T,

3. fRHEREY 25 & ENS —F S <,
Mucin Bt 2 uc &, RATHREROAT I
Wi LcERERH LT, MR 7.

Db o fE % F 5% Maus HEGOPEIZ DVTh
FARE Licns, - & OFEH T Mucin % pH 4.2
TN TR LML T Mucin EBEE(ED,
e trheinz RO FEMINE S L. €
D#EE Mucin # %0 Mucin FERORF IR
e BIFCH - Tont, BERE CERRE R
H LB pvots . BB DE R OB EE M
SRR S 0N L Lo X S Bb
n5. BT 3 E o5 10005 7 FAC K LA
% Rat S. D koW Tfile > T 5.

12. WF—3F (RWGRE 1A

FERBBABRICE (T 3 4, {-methylene-
dianiline & estrogen & ORH{ER

4, 4-methylenedianiline T R KSR B
BWINER S, FOFHRFECEENLLO
T, RTEIBREDOAT = A F AR
s, BB E VRERIL T, FEAE
i b DTHS 5 EEL DR TD . KFHIC

Tk, methylenedianiline O EIC x5 K ,

JGie estrogen MED L HEHEBTHME 5 [l
ERBRE L.

Clauberg B X 0, SR+ & v ORLES
i L F- Bk v o % B\, 4, 4-methylene-
dianiline 48 500 mg %, estrogen (estradiol-17
8, ethinylestradiol K U¥ hexestrol) 0.002-0.2 mg
%4 BRics b L. FEPBEEFREL Philpot
& Philpot DZFE & h FIE L7z,

methylenedianiline ® & DHEETX, THAK

~*



i Ji

B BT E T a S Uies, Coftiipe gt
IZ estrogen % 5.2 %%, $¥4 estrogen BD %
BRI U R O hi 3 B e, estradiol-17
B, ethinylestradiol 0" hexestrol OFEEHIC
3% Hi methylenedianiline {E/I%, 2T R~

THY, ¥, ixD estrogen Tik, HEELK.

JEDMIC—WE DEFRPI R B BRI,

Zh b X b,estrogenit 4, 4-methylenedianiline
WX B ey LRI KT St o> e SN B 12 )
DB 5 HE 5L T B . estrogen DINEIIERIL,
methylenedianiline IC EEREDTT 5 b O TR,
methylenedianiline 12 X - TiEHE & Wi BIE 174
fhokl e v & PR TRIMB b TH D L
Ezbhd.

13. @ A -8EA¥z - BEREE (KEKK
Az )

Ba [C k2 MiZMIRERNEOHF

FUR IR At A 40-80 mM BaCla ¥ 1 THEN
T5&, WEBLIC 20 mV Oy &7
L, 4-5 5%t olismeBiad5. ol
SHIZKEESE 10mM R LT E L
oL, Na @l bidRe AL, X, Batl
Wrh Cl % glutamate EH LT b5,
thbodik, Ba@siss K, Cl, Na fTho
PEBCE AT S IR LT W e R T
5. Wiima 33 10 mM K-Ringer THER L, K
i 10 mM Ba %6 (ke (K) (Cl) product (LIE
# Ringer %L\ CTilfiT+5s&, Bbh58
43Hii Ringer » % 2.5mM KBa k#BfT L1
4k hk&y. K-free Ringer Tulif Lz,
Ba @5 EE L A3 5 2 A i fh
5. BSESRAOEHIREL 18-22C T, Wil
2 30C Bz B EH S UGB INS . KilE
100C L P s s sl ERCEI L, &
DEED Quit# 3 Th 5. RHEERICHILE
THE, BIBLERTEOLRE LT, TOEE
s 5 . M Na 4 4 v &2 BRMCEA
4% &, Ba-@sr ik L, 30°C © Ba ¥HKT
LRV iSRSy AR - L

Lo ERFERY, Ba B0 BO ALY
TeBFEEHRE LT BEH, FIoRS A H
active 7& Na A o v Db & BEc (5 EE
DWAKTH H5HE > 757, K-rich Ringer KU K-

% 4 W 53

free Ringer ic & % Ba @ik & 4 ik
active Naeflux DIEH LT 23 0THD, It
BLDE 2 BT D .

4. BH=8B 5 HH (JukE14m)
BEREMBLUCEBRRGICOWTD 2, 3 08
%=

HEENY, BOBEME, MR (A, )
P X > TR HBIRER, KO LA
BRI R LB, kDX 5 /kima .
BB, METR oW hofiliic X 5 Th
BIRBAIAAE T, b S8R THRIEDEL
FRAEABART B

IR AT RS, MRS DV bR
D, FEERC O\ TREMNE OB R S |
NRMESES & BIREAL & OBIR RO TS
B LR OBGREY L, # < OB X AR
RSB OHBBEMTC S FELRIEL, FHio
FABTERE AR Ro S5 Z ExiiE L.

16. #E B« @FHEL BAKMEI A
HERBOPEHERIC OV TOER
WRILREN AR SR TS AP T 5 Z & 1imDo\e

THIEL BB BN TR BINTH BN, TORKIGFE

OB O TLRIEARHO S0 S FELT

K. FEEMIBAL F TOERBE D HRIERIG

ITIEAIREIC L 5 B IR DA & - THERE D

NBOEN LT, SBEIGERIRERE S & WA

T, WP REDO LA X > THhOERZ DD

DTHDHEELTERD. b HkEC BT 5HEH

IR E T B RO LEST VALY, TO8E

IBRFUTESL. e i EHHEE IR L CE#g

HREED L, BB T HEZENE T VM

L BkRAEIT S L ERIC TR ERAEE 5 TL

B, ZDX DR v ADIRIEEE,
IR B Ui rh iR a0 2R A B TR b %
oS L TR Y, BLCHEIBIR 34°C KHiF

RNT, ThBLDOEEITHEIEIREL LD,
R EERE L UTHEEERIE D BICET S .
EIRC B LTS E £ TOoBBY R L Ts
h, THEEEL TR L, TONBRIGDORL
VSBIEL, BABRUED, MHORERER
S L AR BRIGORBPBET 0L Bbh
5.
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AL 2 S OB R A B 7
DEEEL, FRFNDOT vV I XA T VT 2%
R LT, FTob b RS DR SA B RO
BT #oiE R %L detector systemiC 4 L, &
B OB BE, R, BHgsCh
w3244 % amplifier system 1% b, B3
%. kb activator & LTCOEIEEH/RT. Z
Nt LS5k O RIS O R Lo #hiE
FROBUE T #25 & D@ & %7~ 3 regulator system
TN effector system ik B, BALICIRIRH,
MAASEENC X 0 IR R E LCOMEE 2 bR
% . = ORI N -7 thermal stress 1IZ & »C
#2% load error W7 4— Fo3» 7 LT EBOR
system 1 @&, - FHSERE b
b EEZTHRIC.

17. FKEE (BEKE 2 40H)

FAKBBLUORKOBRAEENELC DT

b B DM < 4 v O B & OBE
BFERMOR R ECIHEESE L HETHE (R
IR, BIRTE, Makits) & ofENRom
B BN ERTHRTWS.

BoR Ve Y TR MBI X v D h BN
WIET O RPUEE VRBBGE) Y RGEE
OO TEEM) ORAWH 5 vERL, Lhd
TN DO A7 PAVEELRETHH L
mLi.

BBl = %4k Flaxedil @ X 5 JEEHL,
TRRERAET 3-11c/s ORISEHIRRO PN E
BB OE SO RMERE, IR R
B (58 & R L.

LENE 1) FhX b ECIEUREE (18c/s) T
DS

2) AT O,

3) R BOBEEDIDERIM O S DR EE
75_"%‘?:'37‘:‘

TR 3D D 5 — & N TS OSBRI EF
S BERRAL U fe JFTET - L A 45 SRR &I 2 1l
Ml

18 c/s HAMBCIRIMEBEIRIE, FHETEH, Ha
SHC A TIOER R EZ R LA, SRk 18¢/s @
SR —RE D WG & R LI RUE D v~ v
IchdiclzdtE L bhb . FHBEREDIGE O
Z DRSEE AR X 0 AR (D v S A

- .
{GEEMMEMET B (Dumont & Dell & %\ it Long,
Suzuki & Taira) & B HBMTE XL 5.
G HO UM IEIEREHE W—CH - 7.
PEDOMR S B A 2 135, PG B Eos I
2 DWEBINERETRERD bR k. Zh

S U THESIR T BRI S h B

R UBCPE TR IEE S B SR L D %
E SN UNGT )Ny (e
18. =RE— (RIRE 2 494)

b b BRI OR BRI DONT
SRR BT X CHRE) X Ml IS D
RGBS DT, T T4 X - TRl

WS h, RIEORHHIES, PHREC L 2%

BOFETIIC L HEBALMCS v, L
L, Zh BIX60RE oRBA 105 R E w5 &
Ricdh 7o T, SENRITKA ORI & ftie
SHL, £& LT 10-11c/sec DEIRRIBIC X5
ER B0 DB o\ THANTC . SR E TR
AT, BAIRGRETER « BHIE » MISE R ORIED & H0
HAEE Lo, e o SRR S e (1962) ©
FEE X e ofERE S, oo
WHr A2 27 FABEE AL P ASH TR
fo. ks, WRMEINEE DM E B R LT B e
¥, SN 2 B - TR E D BT
A2 b ArRDIC.

1. REBAA 2 b A b RLIBRENGE O RiE
IEERIC AT D DR A R L. REREINE O
AR Y AT a L 2-3 DES AR B,
D >R TR S OIRIERL AERC e b
D@ LENE L. T DY b EDEMLINER
MEETH B, Kk & UC0ALOMIET
DEIEL, X b EWHFCONS TR E 2,
WOEMH HTRD BB L 5 TH 7. ki
4 « ZHP4E  Jasper %R 08 Gibbs VR L% X 5
W BRI T, MO B IRTEY S & S
Tl a P DBV LEL B T Enb, K4
WCAREE, Lo X5 eldl 4y o B IRE O T2
HrLEZLIRD.

2. EREDRGDYE OIFRIIGEGEE, Bl X - Tk
bR BH, —RINCEED b A & LT,
BRI TIIRIRA B L EDb—EBREL, Th
b BRI R Licllid & 2 8H L, FIBHAE
BB T ET—EDHEOEHLIEREL DL

N

3\

~7



e U

TGDB T E DB 7. ()7 i C iR B e (A
VLR T o fany, I « (I E TR B ok
iz i, RDBLEEEART IS TH .

19. BAESR (feAKH2/:0) XRiEKE (A
KRBT

HEWERCECRIEZTEEHODE

fifi % DU A IS Y 2 e & Il T & T8
P E BN, AR DU IR T B IS
N E D B E X BB e HNB AT D
Y 1175 o T

IREEAG D — J7 DU B DDA v 3L
AFF y v m AT LCEEERDH, MG
A VS ADPISERE A A LT v THLE
ikt h s, TR —M O T T MifkE 10c/s
DY ChEF g5 & L & - T TiebR 5.
TR B A LI Ogic A b L v = 2T
ffrxh Ty, EJ B NaCl, Saccharin,
Quinine, HCl B¢ HoO OWREIKEEAL—E
it Ringer THLWIT I TH B . Folhx
MREME D &EM L D OMREN LG L BA
THLIHEL, HrhE« Ringer W TH
A {7 i TR E L.

TET) DR E N KN B WKL HCLE
H:OTH - T, WeRHIc L BRI O T A AGH
P X - T 2/3 DRIECIT D E TOMME, Uk
L DB % oy & TR b T e A L i
SWTIEEET % & HCl stk 3.7 i HeO
T 2 S E B OB RIER T 5 . XERIEE DR
TOMIRT B E A EER R 1T 7R B & F DI
720 A v o A DRRBERIESIEIL, R
LIGRA R, 5 13 BB 23 DIEINHIIRIEE Dk
EEDR25 %I TS . ek LT NaCl,
Saccharin % 0¢ Quinine ¥ T O E OMEFH LK
B D TG DR B T TN TH D
NS B bR B HMOREE 79 5% LTk
¥5.

0. KA—F « FEEZ (RFRALN
BAARE & EEROBRICOT
HERGIRE, W, EHROIMEE OBE S

X > TRAIT 52, FORTRS KE By

i s & Mbh s BE, HCEIREIC oV TH

Fﬁfz‘ﬁ‘f& 7.

Lo 535

SEFTT A PRI L EMRE R ETTR O [ E)BIIC Y
T, O 2 DEFHERFRC LD T4 2 &
W, KERORTHY L DFREA WD &, FURY
IR L7384, HBR Uisw 8 A bl
MRE . I~ FF4 MT X BAFIE DM
T R 2 SR U 7o & Uk Mnsidon B
has. '

ST DR e FIH U A AR BG4 1 A A
T, MDA 70— vORHEHLSTHE, H
BEU 72 X 0 ISR DRHIER R .

FENERE D BT DB A TUE ML BI0F o BB
LN R LY I

21 BEEE - FHERT - FEH T ULk 24:
)

MERGHVICMELRBOBEMOE M (8
18) —HRICHTIER

MAEBEDBIR R BT 2 b, =0
KIIRE NRHMROGRAERER Y, ThERNDF F
ORECHF RS [ EHE LIcb D&, T2k
SR UTHH RS [ EMEL b D & o
T, RE-EIMRE G, HEHMOT]E i
LTk, KEMREIERIRE b b, X3 k& i
flitEE R L, #7005 & ME LicounwT b A
CXo7etiftdh ot X DRPEHMD ¥ RIE
I LT, Laplace o3 (1) =ES =¥
&) REETHE, Vo, ¥ E mmHg
DR ST 2155 & &b 5 fe.

DER, B~ ORIk X ONETEHRDMEEIRAE
AR BV, HEWEIREEIER A e B &, IR
TIRRFELVWEHBEL LD L, BRTCIZEAEH
B S RTeh -7, Fio, WA G5
60cps, 10V/cm, 2sec) IZX > THEHRINBIL
MEERERE, BDAR RGNS 10 sec, HbfEER
#9170 sec, AR TIXIHENENRY 10 sec, THAEHFR
# 130sec TH -7z,

MBS+ 5BEEQHE, KEIRTEX, &
BRI BT B IR L, RS CI
WA Utend, BRCIR, BBl cldE h &k
], KRS T LCw5 . BRI,
EEER IR, Bk SBLTrEERY LD
L7:. ¥t Ringer EHho—mr<TcHs NaCl
% choline chloride ¥ X O sucrose TE#E LK
SRBEIE TR, B, BIRE b, BMILEDRAG



336 HooH

LABba RS2, BIRTIE Na™ 2383 %
LEbie, BRI T AEACH D, FE
EHCHELCE, B, #IRE bcEE bRk
Liie i, Lasl, NaCl % choline chloride
% X O Tris—{oxymethyl)-aminomethane T4 &
BUCERE RO, B, #IRE kRN
L, FREDIEDTHEREEL.

2. #EEH -HHFEE-FLE B OLRFE24
1) .

B O BREBEIC DT

HIEBOFIUL, passive element DEARTH
M R E S EAIRS . BAX, Hiksr
S, 1/2, EH, 156, 2%, 25fF0X6EE
FBIE Ringer ¥} % LR, WEEIGO B
B (GIHEERTY) oBBicoWTHREL. M
% Ringer ¥ mnormal Ringer ¥IZ sucrose
B TR L. # LR ORI RIET8
BEDFENL, procain REHH % L AP 35em
X lem, 4.3cm/sec DEHEMELIBOED
{EF, ENBIS MR AL, TOMMA~
7 P AT ST, R R L. BRK
HFCIE, BRARs P ARKREWHCRY, &
BT, DEVEECRS . EbERE TR
A5 o stiffness LA L, ERIKH T stiffness I
ETT5%. EEMoMc IFTBBEOREL,
R &UET T, twitch & tetanus (100 cps) & & 2
[El#8% L, maximum tension, rate of tension
rise, rate of tension fall, latent period, active
state @ duration ZPE L. FHROBHIL,
‘Mazxwell ©® model, Voigt ® model D EFII
e 4 EFERETES HG., €5 K T tetanic
tension IIHEK, FDEE active state @ duration
RIEE L, BT tetanic tension (XK,
duration 1XIEE L. #6 -5 T, active state O
intencity DZEEHE L Dh b hs, HBERE,
IHETT & TN A BRSO R EL D 2 L
X OHHIhD . ERRPCRT, 1ERL2
[EH o twitch tension OIS LW R bHhic
2, CHEHDF /Y brE—2b B L .
. active state DEZIILIOFIHERLE &= 5 s
ROFHRRH 2 0L Bbh, oMLy E L
7o, active state DD IR, HlO L DT
5. MBI EF|O elastic component & /LT

EBEEBLT B b 0T, WHIOHM, ik,

EHIOHER AT Z L iE L bh, FHBEE

TeRTh, HAZKOBE, (4 voBE), Gl
FEM OBREC X BRI OB E KT WL
Erbhls.

. K BeBEES -kl B ERHKRE
24:8) ’

Slow muscle fiber & small nerve junotion

1) BAp: - ks & FRE R — Tk 2
KOMABNEBARAL, —HH DA il
F BIREN A bR L, FERREL S
DB & B L ORIRA S, RAR (cm) KD
fo. BB SF) 0k SR IEH K) 2k

<, BHEDERMPAFIRE W OERGHTr -7

HERL ST OoHHENR SF k@fc&E sz
L BENDI. X DFIETY v = L DOM. biceps
D SF © cm ¥ TORTIEH (1) 2kD, Th
FRHER 0.14 pF/om 3 1O 2.7 M2/cm % 8ic.
R EG R (FF) 1mo\WTik, 0.20 #F/cm
F IO 22M2/cm B BRI, WEFHET (R)
EEDN L & TRE, BifoRiit RE k<,

BEEOEMAR (m) LA SF OFH

o lickhsd., —HRERHEHLOBE L
SF it (Reff) 1% 24M8 Thoio.
Ri % 250 2ecm, FHEDOLEY 2em L{RETS
L, LoEnE» S, BUES (Rm), BEHR (),
BIOAXFRTh 140k2+cm?, 560 msec, 1.2
cm Lich.

1) B rEA : SF T ERm A A LA
MomWIEEM (F 82mV) 23, L2 BT
FTLTRE (F566mV) b, &DEMNE
BEIROFAIC X 5 L RETH &, EHIEHT
i, Reff OF9HifEE Riibhs. ok S SF
TRESNERTET, ¥l inkEVW0T, E

BALOWERC YD, F—HECAERRYETD.

WIFE L 7oy . B Ringer AR C— BRI
AUTce &, 28 A Lichk & OREMC I,
HEENC oRICEEDER R DR,

F & TR — T D T Fe 18— Los e &
fTiebien X 5EE LT, SF o#I-ER (RP) i
BEIETHEA A v OFEy R,

[Rl—fg#hic >\ THE LFEA L7z Kiesling @
B8 LRI BRI KRE Lol R 4x

~7



W Ui

K*, 6xK"'ie35% & RPIZEFRLHIEH D85%,
7526 It 5348 L 1 S RIRR e S BT DI T % & %
R5E5THB. K BEYEFEO1/2T5L
HIn, 0rThEHEORIBAR LI,
D NaCl % 2 ficd% & RPIXIFH D85%
IR L7z . {5 NaCl Gt RP (W iy h
Cigote. 727 NaCl Zpfk\ TSR Lo
DEERECEBE T % 1o pd B8 NaCl iz U7chy
DM BN E LD .

25. ®HEE (JUKHE 2 4:00)

B850 E-C coupling

‘B#A (Frog, m. sartorius) DiGEyE{MIL,
Spike i\ TRHEENLN (NAP) # LT, &
D NAP Bl A T<H 50, & Ok
M LT, [KoBioii, Ththo
BASIRALIE T © Myofibrils # 8 X € 5 DT, #t
*@ﬁfﬁff@f biiz Mechanogram 1%, 7c& 2 Hi
— M Bt X hic b o Td, E-C coupling
DI IREFTH 5.

Subcellular level CEMA(L L, JHE DXL
YEET LS, 7V AR EFHL, CRO L
OEMEER L, Tl GRE « 38) HAKOH
FRHEBESE (150%-600x) &%, 8 3 V7 4L
ORI UH BT aso bict b, ¥ 6&E R &
&, PR LR DU « kg ORI 7t
IR ERC T END .

Na-Ringer #C, Spike % ¥ & IfFIcd 5 <
DEIMMER AR L TP &, 1) F 3 Subthreshold
“C Apparent memb. resistance (Re) DB§MNAids &
5h, >3WT i) Re BWERAET (70%#4)
THELEDIUFENBZD .

Spike 23% Z LWl b HFMIREINCE £ ¥ D
#3, Summer frog T, 10BIUNORBE T, 5
OB & FIINE BT 2. 10BE2 %%
&, HEHCHEI X TED, Re 3 5< hiE
BLTL 3. Z0FEREETRERORKE L B
1% Current dependent T 5 .

Tris-Cl-Ringer (Na—free) TiX, i) © Re I
MASHET 523, i) O Relfd L EHIR 5.

MoK B, Spike I k% Twitch 2% 5% &
&, NAP oy, 10msec LN Z 0 REHRA
DEMIATH D, ThLBMEINTA B2 Re b
X, HHICEY LTl b, B A > THRLT

/J\

o
o

2 7
W5,

8 I U AT OMEMILT, BRI FEREA IR
XhBH, NAP oy, Eigs oty ®
EehiE bR ERNRIhisEx5.

26. #HSERRRA « EEBH (LKH 14

Cl-free Ringer ZHICH(TDHhTNBBRED
2« JOERMEICONT

Ringer tp® Cl % Sulphate, Ferrocyanide A
O Glutamate & & X 2% THLORSIEEY
WAFe. Lo 3O fon DRMICIIAERLET
Hohieh 572, Clfree Ringer HCiIaisaitc
& - T —26mV (FEfE) Ok\Wi#LEELM (RP)
DhDEE RP (B —80mV) b Oh A
bhich Na BEWLEEITEW RP 1172<, K
ML FZHE> RP Db D0% 5 ho. Cl-
free Ringer thTORIKHUXIER Ringer 03
DX YEA, By RP OO BKITI
RP oD X hIFEFEr 7. BV RP 2D
PHECH REREEOEHEM Y L L TRP ©
BOb OB BN, H RP O b O TIRILEIEM
WBEE L o7z, L LW E BN CIREN %
BN 35 &3 RP ofiffi& [ TR %R
Lic. &\ RP S EEAL D Plateaui 4824 L Na
KO'K®D Conductance %% Inactivate & 7-fRIE
CHdrbDEELLRS.

{4 RP % & e 0l 5 BUE LA LD S i
DEVCHNIGEEIN Pulse T & RAETDEMD
YA SR VA N I & 8 ) Vo O (-
b, BB LIE R R IRk & B0 R
2ODBRIC S hrd, BAZCK) —40mV D
BRI LU P B R h IR T o & (1 i
% . Cl-free Ringer i&FDOKiEE% 10-20 mM
13- & Anomalous rectification A E I B
THD. Kois\&HE & BHBAEERDP Db s
— B DB EMEEH A LR, Na #&USEE
i LEE LiE All-or-none® X & 71 Slow response
B Na pi7e\ s & 212/ & 7z Graded response @
ZHBbhs . MR EBIGEERD Response i
Wi K CieDd BB B THED bha. thbo
B & Tris—(hydroxy) aminomethane sulphate
Ringer (Na—, Cl-free) D& 5FER K cond-
uctance @ Activation, Inactivation “TZiHH =k,

X Delayed rectification ® Anomalous rectification
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12tk Cl conductance 237378 H RS- LT3 &

BREEFBERSR
I FEFN384E 9 F28H

& #

" obhb.

PPk ME  ACEEANEI Y e TE=Y

1. WAEX JexuEhiy)

EE— SR O REHEBIC DT

Mg DR RIS 5 1 oDFHRE LT,
B A — TS T B SR L 3 B R A o fi
WaaZds, MBS X 0 /riE L icE—
Vi s B0Y, MHIE LT/ mr 7 50 o=
—F L em L aVvERGE., FORE, kokd
THEENG 5 e .

1) REEREFICILEEEO MRAL DI D
25, KO B IFR A E B HR Bi
7Rl 2) FRIRERREAACIR RS A AR O B
EEEEBEN R8I L bh, BERC KT 5 Mgk
DA F VIEBENE LLIHEIEhsd. X Ca 14
VIRRES B BEE e ET S . 3) ERERRN
FICI MR D 1 A v BBk AR EH # T 3R
L, BB ARTSHANEYOE R 3. X Ca
BEOTRILIIH I D .

BE - CHIRRM B 0% 7 Ca 1 A v a iR
PSHIRAIET X b e Lab B & & AVHREE
LDTHBHEEL LS.

2. EEEE (uREBY)
- A TANDOBBREICONT

A = Ui R & BRI L O SRR R
BIg B AR Ui, J5OER OB I <
DI FHEIRIIIN Le. BOBEORIBLE
SHHL, FOHKHOBBCLBELTRSE, K
e BIREMS bR, £OLRMEROTE LA
o DBIBSERESNHB T 5. ToKEOM
IR X )i h OERND D, FHAOE
FEVE /N 3 msec, Tz 6-131 msec DFE A D D
NHD, ek 70msec L RiETHIDOID
% . ZhBOEHEA FE OBIRITG DKL HR
AT OB L Pl d 5. LivL, BIREN
PFRA B Ue e o7 i b, BIRICEH
BORDHID LD, AHEEHER O A
IHEGER TR REEERE LSS . EhoRk
WEG AR RHENT, Land thidgd:ses
PFRHE R SRR d T A e L i,
F DOWEDERFERIE RN b D L E L

¥ (2

‘3. KBER - ANEY c RERS CLOMREA
)
fERICHBLTRONDIREROEBICET DR
R

FEIRIET A B AR I o TR LIkD
i SN

4 ISR O F O E EEIBROIET
DREVC EHRD bR, ZHITERIERIE
Tl L ER o #iir Bh, EiRe ORELE
DREE T, FEAKBOZELVZERIBHD
L#E L Bhic, RICEERBCHE Ui KER %
Breat, haREfHBEcsir—EcE-Td
KBRS — BRI EZ»T, X TERTH
LR bR, KERETHOBR LWL E ST
TEATE R bR, E i S AB O LR
e b, vy, vE, =V F)THETSE,

ORI X > TR, T ORIERET

DRI/ 5 EilR B & - TR 2 &5
LEdbhic.

DT AEHMAIR A b S OB ER R R -
TBh, FRAHORACE B OERITAE)
Pk > CEDERBERE R - T B DDV

CTHBRIE R ED T

i, ESER - BISER - B i - BE AL
ol K AT
Bl ATPase OIS

§, EREHE - mER £ (FLEEKE)
I# L v A(myosin A) D¥Eif (aggregation)
[220T
myosin A #iEo KCL e 0.25M AN, ptl o
7.0 DA&MTTTHKERD myosin A [y (kDY
B R D\ T, BB i 1 M C

e L

1. myosin A #4413 high velocity gradient
% ¥ &k & Vg shear forcelz X » TS,
¥ 72 myosin A {EJECiL elongation$ % E)y7c



wo

W% L > T b,
2. myosin A i (AIKC, myosin A 45T
D net charge MAKELL(EHHLTCWS. Ehic,
myosin A 75 [-® hydration 3D Fh B4
“““ 2J#) T myosin A 53 T4
TEfEI R M 1 'éh% ZOHHY, myosin
A Hi (ARG hydrophobic bond ANz B
TWB R RET 5.
3. X BbIZ myosin A {3 A2 hydrogen—
bond Hixf=bTWBEEZBRD.
6. EEEFfE (PLBRILE B F (Pl
KHEM)
BREREHTICHT DN Y AEHROBRIRK
0
H = UFE W% 3051 NaCl % 72 % e\ (Eaf
KCI Ringer # THILBE L, U5 HIEH Ringer
Wit &, B-n B SSRIRE L TT 52,
A YU ARENIMG I E R TS . D
BT, IEEEAR A ) v A X B O K
XL, HRTH B T ML ©
KCl Ringer #%T30rmMish, £LC, 7V
SRR s 2 LB E, b U TH
% . i KCl Ringer i KCI o—iifiz KNO;
T 2 T U C b bR R K- i o> ik 23
FEBH, NaCl Thzd &L, L
DR S EEAME: el & 1% Ringer i 2-3 1
[HIcHE 3% & KA R i etk LTk D,
X, B3 Ringer 7% Ca % Gk IEHED
Ca DI X h KEMHEPPRE L.

KA. B

1. BR®EE (liamskeRdm)
BYVFIHATCHEDNY U LERICONT
K#&fi#w i E-C Coupling #f%
MR X 5 & T 5 A Kuffler (1946) Lsfesi <
DAXT X > THiilebhTw5 . KRBT gEK
K@y % 7 F L 54 OLENEED B LicH—
WAEEACE S Tl NS S b B KB oW
MWIchbDTHD.

R MG K2y 40mM i /7eb &l b L
% 300 mM Tlig Rz ET S . —HEELMD HI2E
WWEMALE T0mV THh, JLF 25mV s
B Lic —45mV JUCEH? EE D, 0mV AT
SN TN AN 5 S o

"
Lyt

s
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L< Pﬂ’»/fx% Ca~free ¥4 C 2-5 Qf‘(:t & L@Wi%
A EFERINE T B g T b AR R L 7chs
LKmhﬁ&Lt.ikIﬁ,Mgmka%m
T3 5L NaCl % Sucrose % Urea T
T D &R U, MgClL TR 2% &I
YLtz

8. BEFRIE ( ukfy1kn

V. By RICE(T B Castle o A F DIERIC
20T

Bl Ue o~ 2 4 — N oL 1/2 X b /&
RO RO/ M@IRG 2oL b, ChEEHWT
NIAT & 454 Lie Bre (IF-Bre) OWRILE in vitro
THIRE L. IF-BuadDWIEN, HEMIRE
C'DNP i X v il & h s . g & WIRE & DB
/% Michaelis % 7% L, Michaelis L 6.9x
107°M T#H%. Na free medium (IR A #R)E
55, K, Mg Xit Ca free medium 1
e X e, EDTA % 1y Ca free medium
1% IF-Biz KO glucose DKL A W )13 5
& il B L Ml O Wl & A 435 . L L
ik A (07 medium 12 4 & glucose DIRILILIY]

A R bl B9, 1F-Bie OWRALRIEE
T5. Lo X b, IF-Bre owiioifcit

= R} A F—BNLBEE 5 carrier mechanism A3E
L, X EDTA X b chelate 3314 VA&
5 CaMAvRRLBETHHLEELDRS.

9. NBEFIFT - BH E (LKRE14H)
DY FOBRKBBELCHT D TERERERLE
YDFE
Vasopressin @ YRR S 352805 K4 1)
WO LA, B8RS BAT BT 50 #C, 2 B &
b =Ty 50 r/day ¢4, ERBIFEED ¥ ¥ Ek
% {775 - =, Pitressin 2 O8 & 1 Lysin~Vasopressin
(LVP) % H#R L 0 2 IS A L, Z o8]
H 6 N 1figF PB4 2007 iy 45 Lic
g, 20-30 mu/min Brlocizxi b L, Wil
I Sie b AR, X, Pitressin {EARTE
#omf TSH % McKenzie-$F 017 THEIE Lic
2, Bz A bhimmhof. L E0ERE HTL
T =Ty CTHUELIGd: SM F~ v ATHEEg%
177\, Pitressin, LVP oifi i TSH #EH

4
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BBt LVP ORI s - Tloie. X,

TEREFH <7 ATHE CHEAZRTZ &R
#=. $€-C Vasopressin /3 HURIBw GE/EA LT

FOWKRTTHEERLSDEEL LIS,

10. BRRE % X EBHE— (Lk¥24
W)
BoXMEEESENROETN-EH-EHR s
[CRIETRESVICAKICH T DEDOREITOU
T

F iR\ T, EERER AT KPR E B B
H- LR ST (SBS) 0B 5 & &b T
B (BA S, 1963), 4MaNt21850 chloralose ik
W (20 mg/kg) & 2D T, RIMGEEHET O HI#
D SBS wRIETRRY, HEES T ARG
(PSR) D Fh & DFFHim s\ TR Lic. ok
FMZRWT SBS AFET B0 ML ONTHIG
Azt

1) ESFICHE—F A EE Y 2 B &
PSR L B3RN0 2 b fchs, SBSIITE M n
HHER RS bt . WS ATIEI RS, &
(EFRBRICHIR & Te - T

2) SECREIET RS O R Ao & - T,
WP b RS R HR bR,
DRSS, SBSIcEF T LRt EEEF o
B BT BB A T & B DTk T < $E RS
M ST R I B LD ERILIND.

b bR TR AR X b BTRE e B

ZBERFLBSRGE - MEMS X

B BRFO3BEI0A 4 H

& i
PERERY 80 msec D XA BERIDEE i, &
Jut SBS k4T B REE RTINS,

1. hEEM JLABEKERN). X - 5
HFEB— ok 24m)

FELUEERBIRICLIRERRRSD
S

WEILE O RAEMFIC BT, 4 B Tl
B8 Rt hs B & & BB RHHER AL E
TRTWAEVE S RAR DT HhDD T, 305D
Chloralose JElEF 2o\ T, 05 HHIHE A
AR,

SHA DSEERRKE PR, AR, At X
O RO R PME AR A BB L, A HRRKEMEEDTH
=, K, BERRIEE RO KB HE D 4 FREL X
BN EN L.

1) EERBe X b ERO WL TERT
h3, 3,1, 2 %, fho3FoRHTIE 23, L,
1 BEOEMAEH S hic. '

2) #HEc X AL X OKEIETE DR D
AT, (EEEEEH 40-80 m/sec TREFHiEMED
BN EHEREIRS.

O 3) MSEERRD 3B A DB O BRI
0.9-1.3 m/sec CEIZ MR L HEE IR B .

4) e X 5 Ko 2 ZBE 0BT, BIR
HEREHOPIHI X DL LicD T, TEMREIES
HEXhD.

FREWE BB BY 7 7 3V —h— s BEREEEMERSEE SHRE

1. AR E-BLEF (KEAHE14M)

LCELDUHBRAORERE

TS D C L BRI Ol 5 BUE AL D E %
BOUERCES Z LIXAMNOHEETHY, FE
MO BRI AW CEBE S RIEORS &
LRI bR TS, MEEERY LOECEE
WV B R O EE ROV OEER O A HEA LT i
{EEIN R & BRI 5 & S8 ERIH) oD BUE R I SE Bk ]
CHEET B 0.5 FHmm ORED TR IR
WTHD Z EAED b, ERETRERBO
(EAEMRINTE I IERT 508, ZOBA S K
DIERIT = ORep Ieisrcidsd . Z oifoMiar
BALLOEMOBERIC . UG BRI b 2 it %

Lol EANBETHS. CoWERHETsE, A
AR L, SR R OBMEL 2 & b
to. BB EEEROFNEEETLIAL, Z0
EOMBGEARFEY LTaB L, LEFCIEm
RN, BEROBEEE T L, DI
BT EMIME DS ITEE T, Mot
WTH D . OB TIRBEET D Ol b
A LOIEREBTIFR A & Ot &
78 THAE LT\ . MO B 5 W )e
D FH\HE & BT EC T S (HE L DENTH S
Z RIS DPRA LB THAHDT, ZOHE
FEAMEENIIEE O —FRTH 5 LR L1z,
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2. vk B (REKRE 14
BREOREICRIEFT Na A+ vORE
s OB FIE$ Nat o8 o\nTi
ZHETEL OWRNDHH, L OFRE KB
L LRFEHTTIbhcbDTH 5. L
L, ThbHORFTILERE O TE D BA R
LT\ inuWAie, Nat RERASEZEATRIR b #Hic
WREELRIETONEIERET S ENRETH
5.

F 2 DIfRE R LT 36°C @ Ringer ¥
CARD E, 14 57 BOFEECTHUELWH
RAEIILDHY, T OB MLEF L BREE
DR AT B I flikic p B & L i,
RIEOFERIET, BETRIEH R EL TH
2mm/sec TH5. WRETIE, EEHEETAER
2l U T—RHETIRR L, KD 2 mm OFEEE
1249 4 mm/sec THH N, FELBEIHDHIECD
W CREAZER ML, BFHi 515 mm
W fe Bz LR T 18-19 mm/sec 1755 .

RS R Na* REOKE AN D & BTERE
AT B, EEEMRE L TEORD D
EEWRERIIA DA, HREHE o HE
1/2 Na* Tiifa &bz abhnineat, 1/4 Na*
BTAET &85 EHBRRETHEI L, BHT
FEO 7 r v 7 RNE5. Nat RIGOWH TS L
OEA ASREER b\, REEHELON
Wd, Nat EnE P ett-> tEkT5. =re
v+ DIRE T, HHEMDO 77 b —KAEK30
WA 7 ADFEET0r DA A 7 PEREE LT
WEHA, K Na*t RIEDWIAND & A1 73
DRI L, FOMIIERT 5. Nat
RERDWEHTIL, 10-15 SFHIHEIEA 1 2 3 H D
NABRZRUERIEBEM L LR T &R .
ZhBDEEL, WHIREOFEIIL B OFETIC
LT Na*t REpesatd s BREMN & hivFie
ALTW5.

3. BERX - RNEE (UNEKRE 1)

ENEY MEREICRIZFT Ca1F VORE

FEREYE 4D Ca BEDORETKRE,
FOESHNEBIES X OB BIE T2
% sucrose-gap method, electro-mechano trans—
duser (RCA-5734) TH~Nz. #HBIKOWL T
5.

1. JhE Ca W% 2 e 5 L, HHEMD
amplitude 11K 95 PRIV OB S 1L
3. BRI TINTETH > . EHE
7 R OB BRADIL IR OFE A SRR INT B 5 & & IR
YIBHEND T

2. S Ca 2/E% 3535 L, IEBHEMIE
A OSERENRRY U, FHEEEE L 2 amplitude 23
WA LT B, rate of rise T B HUNDH
2LBbh5.

3. JMiK Ca RIS S{SIT5 &, BIER, &
BB EM O R4S, EEMIKTS.
HERRAIN G D IEBEMIE CTHETS.

4. MWK Ca BENTFICEREDOE G b FED
MR 2.

5. Ca—free T TIX, BriAWc [ 50T
BTN L, BEAIIEEATR A, UL E
ST S . BRI T OB SR L,
DWIRILHET S .

% < IRL0Kr i, HOVE REDIEEYER A
bIBH, BRSO, COEEE
LB R O & 3L plateau % oW AT
g h, HieZ o plateau 12 oscillation 23 EFET 5
rowrcics.

6. plateau type DIEBIEMOFEEN, hi
excess K 12/ 2 5 & plateau DFFEFEH] O Fffi
NERLIS.

7. plateau type DIEENVEMOFEEN, Zh¥
K-freele 2 2% &, —MrEEYEILOFEE% M3
B2, BIREE L e OER T

8. Na % sucrose, choline, Li T fRAT5
L, zhb Na-free X\ Fhd Ca-free TD
RN R HAEIRS.

4. BE R -ERRF-GEEEZ (FILKE?2
acs i)

REOHRRER & EBH L OBHEICOULT

FVT A= ML - THEE hicA RDREN
Bk A A AR K THERT U, IRE OIS &
SEE) & DRIRIE O\ TR Lichy, ZOREREER
WErbo¥nl5ind.

1) RENBROIESHARETICE T, Boith
% X O PUE O3 I RS DERIR & BB
MBS . —RRICEE (0-20 emH0) 1B L
THHHEAETH, 7 OREKOEI AR FUELFILE
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ecmH0 D & T ATH H BRI, HEL
REDEL BHVINEL THEHROEER LD
PNEL 8D ChIIEOKR NG CCREDEE
ROEENT A ORI BT, EEROIRMAE LTS
CLRRET S,

2) FERZFEE L, PEEOHEX 10 cmH:0)
T, EHRBERETR - 121, BER AR s+
B EWOPHMIELTS . ZhIERETHC R
CTIREPHOBRIGEFCInE D, LrdbEro
HENREAET 5D THD . & OBREOBFIIAR
WTHDN, OB HHNAMEAE TS
Mol EE S TR D, WK & CTHIcR
PSR D e Ths LEL RS,

. BFE R-BEREA-GABZ (MK 2
BT

REICHITDREMBHROBRIC & LIZTTH
BlcoT

Pentobarbital sodium “THlE LA * @ﬁm&
IRENCEH L, £, i, ®IOTFEHcEY
TEBEWEL TS LI X b, KRR S
O EYHRE DR E BT E & B L
. ZOBREENTDEEROL SIS,

1) REDWEEEML 34+£09sec THbH, #
PHEORE XTI —ETHS. ]

2) pase maker region 2\ T, 2.40.3 sec
LD FECEYCIREIE AL A A, THTER—
OREFRWRFHD BB, HB L L T
5.

3) TR O S B TR O M
FOET 5. a) EEEIY ORI AR e
& 5T 352+£1.9% RUSIC b bius . Figa
B, kMR, o X OVE BRI B (S T
B LT3 & E0RTUES AR, b) ohb
ORI IRE OBEE Toind B . RIMIE MR
P BRI AR SOV S B o
WL T SRR S DR R W o pa b B . SRR
PBLLE L LT EHREORER 10D .

4) adrenaline (0.1 mg/kg) %5 X 0% acetylcholine
(L5 mg/kg) DEARNIES I, L > CTREDEE,
B X OIREN ORI BERT B .

5) atropine (0.5mg/kg) % X U'hexamethonium
(0.3 mg/kg) (ZIFE) D SHE % /NS < 5. morphine
(0.1 mg/kg) 1% acetylcholine & [ U473,

LW

6) 3) WLV 4) WlNHERL D, S
Fds L ORISR, RS TSR R
b DEELLRD.

6. BBHRE « EH—
H2)

RRFEIHIC LD BEEOELICHNT

IV TR = VREER RO ERAR R AR L
T R O v T s AR < DRI, R
WD A AR LR 25 0 OBBEEFEMAL
f.@&@@ﬁwm%mzt.

BEEE, At v—vr—oXidnv ez v
7= VIR TR E 2, IR SRR A IE L
7.

46 I\~ T, 935 B EEI M, 87D
TR i, e A R T DTV A AL
[P Ute . S, AR DY Tr. rubro-
spinalis Lo fll N. colliculi inf.; N. ruber, Subs-
tantia nigra LD, (EME, AR LT
N. Cuneiformis i b %<, Hoft Tr. rubro-
spinalis, Substantia nigra, Decussatio tegmenti vent.
St U7, #88E{k, Tr. rubrospinalis, Subs-
tantia nigra$$icid, HIHIE S (S S S BE L.

TS S5 b eI B R & BITROVR W ER L
W X - Tl b5 & L ILFBRG.

cRHEE (REKE2

T. AsES (WA 2 2200)
HEARSOBRSHHICERIETE
WMEETIE, BRI E S BRI D BE
PAEERINTIE A K & LTSy « PRl e X
DFL I B il BRI B D, Zh
BAIER S X O DR, Uik BT
T & &, MBSO KGO N AR R B
B E QL REEH TS & k%?f&[i
LT\WB . KI5 S ML P S 2 &
LTBENEHHOBEELH L T5 2 &&Em
LLThh. 9LV AV e BT 4 VHBNIRY
2= ATRRER LicA % O B A F1EEE, »
AV — KPR L 0.9% AR TR L, EM
FEROMERMD B X+ 2IBIE T, bR S
NAWRLE - T BOER YR T B L
T, B T VM EHE « BEEhic b 2 5 BEEY
e ERERAYEN T L, 1) +TEEY
HHPHERFE R M T L 2 Bim oW T D RERT
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i, R A e Y — 2R E D EE o
PN X Y REFIR O BT LC 2 Beo s i, T
TehbERE (Es H/170-H/60, HtA v — &
H/80) 3 B Emhu D IRM DA ER & Fh o
25, MAEEE (8 H/40-2H, p4A v -«
N/10) TIZ B ORERWK, BEIEOBINE ML
Hbih, XL EEERED LRI EE TR
MR RIS o il B A L, Ch)
SPHFRNPE & 7o - T Ol ARIE LPEE 38 fe s L
FEilri@Bobhs . 2) BrtIliEE2ME LT
BB AR OISIE DR + 74 ) TTT
KPR O BN O Ele s hs . 3) Litodlg
VRIS« POBRAME DI Nz T, IR o L
[HIBERB ARG Wit i 2 b s L Ric b iR d B B
2N, K 01% a1 vk AT &5 &
WD T Ies - 4) 1ahoSdRRE Bk
WT o) o SR & R SR s B i s T
T, FiENI S OB, B oM, K
PR LA BE R R EHE LTS T
EERTE D . MM RS B RPN R S o> —
WERTHSIIhbDTH 5.

8. MR B (RIS 24m)

2 I0EPOBEBDICHLETRE

3 s Thiry-Velle 2530, $icbn, 115
GBI g o U S hudeddl, BENRREMTRD
DRI S I F 2 P R = % b Bl % D
Ao N EEN I LT YR oW TR LT
WA, Uy, Vagostigmine, Besacolin, Mor-
phine /N THE N O B fiic o TS
5. :

#E,

a) MIEUINT O R &
L emdd . o84, b) Atropine )
FTAUEEEIL S BB 2, SEI I S
W )i, o) MERHITRRE S O BN K] LT,
Vagostigmine ¢ 542 & - Tk, (TS5 S
DRI, d) Co Brbic & o TRMEZE L
<HD B, FHEA RSN HA NI ErakE 1LY
g bivic 4 Vagostigmine % 5. % T 4 i)
7 DORHRAN A EEE S hisy . B0k E
/B, Vagostigmine %, BEPWMERENG T
FTHI L - UER R e D b O T
PRl DEELLRSD.

) Besacolin a) #MERGINHEDET) A L <

| ) Vagostigmine

/J\

o
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Tohh B, OB, b) Atropined £ 5,
THENL S Bh b A, SEEREETR S i, i
F, ) PREAMREGIHE  SET)E Besacolin #5-1C
Lo TELSpdbhE. d) Co Bh 2kt
i Besacolin #5.2 % &, 5 bhioEENL, &
LR fedE BN, Hiicold, EErrEg—Tk
<, BER X ONERRIES, AINCENT TS
LTHD. UL LEIEAHREEI R, L
W&, Besacolin (XM T
SEE R e b B h, FIEP AR I A T
EEZD.

II) Morphine WFEUIMHIE s & O #FEMAQ i
WoEEL, TR FELL e bhd . T
Co T dBRIERLFE L b bis. L
i o ot Besacolin, Vagostigmine M} {y
Lo T E— Tl b K E v, e Z oHE
WabliT s e, Colo Lo TkEhik, FHL
< bR T WP R GHEHE S h, Ce 8
LR G VET B 1 S B T AT H FTOBL
s . FRofEEN S Morphine i, & LT
WA B & 210 X > TIBERN A% L < Fes
BB, I BIEA MR T, o
MR TOETHE T EMNTES.

FoopmENE =R -
(BIREE 1 4

§. iH =B
$HEIA  ULEZER « S &
1)

BFOE, BEESORERECONT

AR 4 ) ORI R TN (22— —
A EHNATOREROREYDS, HBANTER & TV
TYhd % & Adaptation @ G LRTIENR B9
B EREELE. Sl hs oY
e G, RGO %) 10, DL
(LA D) IA IN2 Tihe 1 7 - T Uk T
% . S OE TH U Te DR & DR
B L > THEDI B 2 EDMBATNT, £
OERE LB LLS E LD THS. LD
i, EREmr R b e bR SDE
A ch oo KIET3 2R R H S h
fz.

10. WE 5+ AREE -#BAFLT - RBREKE (G
TukE 1 AETE)
Tomes BiOHEBERICHT IBEOZL
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SRR I R DR A FHH UCEg,
TR, PEESY, FRSFEARBRRIER
T B HEEOER L EF LTS F ok, B
A, WHMROBFEROFRER TS = &%
L7z, UL LE o B S EDRT CfF
ATk RELE. 2L TboER L F U
<, AL EF o &M EREEy, i
ChOOFEYEIERIE LTS, TORBMEIN
10°7-10"5 mol @ fé"ﬂ'ﬁif%ﬁ“ﬂlﬂ@ Tomes #HE
DOHEERITTZ EHFE- .

1. BAfzs - \BEX-ZFs B .k4KUH
(G .

BEREY VREICDINT

MBREL Y v O MIEIE, FECR S & h
B. WY VoSS AT o 2 B
Db, FIECIEEE TR UL EERE 2L
FWEE MR L CARYE L, BESRy M
F5 . BEIEET RS bR o i T
JET Y v bl LN~ ) v, )
R & TS .

FEET U v B OO 2 JA TR Y
Vo e BUMEICHERE TS =NV A T — .
RingerD #lEh LOEAI & - T, WbV v
L D EBRARZE CAK L, BIMEATETS
) v RSB LD, UL NMEEY
IS RELTNS.

XIRBIRIZIR 5 V) v R RD, Bk
SEIB WM OEIIRE I X 0 RS R x E
1. ‘
BRI D > ORI IMERL Y v D
HWEROR Y v B35 S5 X 0 i Me &
ExbhB. LinLT, BMEX DD ) v

— BRI 2 R ) v, B

NI DY v AE~ERHT S —IIFRA ER
IMED BTEBIC L Y v BT S Hie—
HeXRIME X b IRENARE L X BIAREIC R
T 5.

PLEAUTHIEY v BE2ED EELBRS.
BUHRE08 V) v S B « RE PN E N IFTE
L, ShERHIc X <HEKE L, ToREME
HRekpbhb .

12, WE T EERI M XF (BRAH L

& W

H:3)
BENTNTOREGHESD K, Nago%
it

TR NE N 5 MR o R Rk, BEASE
D Na, K #EBLUCHE L. ,
T AY HF YT = DOFHERMED, 13, 14
R 1 AR EEY S 2 eI Bl L,
120-200 2 DR 1/3 107 d X 5 ERINZ .
X, IO, FIMER S, BFEAFEE
BEL R, EEMYERPERNCY 2, 8
FEMOMEEDIWEETER L DOV,
MENBO, wiskeo\wT, Hir, FPF-28
DURIHEHC LD, Na, K 1+ OERETT
to7z. .
FOFERE, Kieowt, BN AR S 2
B ARIE L, BRI E ML fob o Tix,
5.3% ORI, Zhu, MR
ORI b2 73, TSGR B X3 R
B, BRESERTOLRE, RELEL, T
IbBEEED LANZ LIS L\ b Wik
T5. X, Nale oW T L6 % DEINAH v,
fb 2, 3 &L OMAHS . M, &
S8 1 i ounwTo, Na, K O#inE,
pmole/cm?® DAL T, Keynes, Keynes & Lewis
DayA AR TORRELFTLUTHS .

13. RngE - AR % (BIKE 24
ARRHEICHITIRRRE

4. FR = (REXEFEILER)
EE)EE O BUR AT
[BHETFBHNC X % BEEE BRI 7 #7 i D

HESCIR B A S~ BT E R I R~ O ff 8 2% B AT

ERNTE U EBEL s, SEIRERO

Foli X R B M HEEHENE LT I8 » T A

7.

1) [EHETFBHNC X 5 E B OSSR DEY)
DIKENBIIT S BERGS0% TEBDE— AV
FOEERET B L\ 5 Z L TNEASE, 1Q 1055
DWRER AR . BRHEIXTEIERTCTHS

2) BAT-RIE (A), K L (B), Ik 5HE C)
O 3 TR KITHFEHIFTIE (A) & (B) (A)
L C) X BEIERAD DB DTRAFIOHTHT AT
Stz WoER (A) & (B) RABELZRD,



/R N

i BT BT 1k & 5 &P T ke
RE—VERRTH, FREGTEIEEE N D
%.

3) MR Lixz i SMERI b X S
BRoOBY, IWHGEOEFICHEEELRD N
2, FOERNTIE DY KETENSS.

4). Bl 3 HTEL 60 & 01 RUY B WEER
TR AT LBBERERT. b 0 ik
RELTnieu. BFLZ U AGERT, M
BHEEHFELL S HBAT bR Z ETHE N
LEWHHTHEND S .

15 BRE B (UDBERE 241
EHERBRURYNRT 24 FORMIL
FEAERORYRT 24 F o _Helix-coil tran-

sition D FE ¥ 75 B Hric 3T Moffitt s8A3

bR TW5b. Moffitt DIGHI BN T T £~ &

— o DYENFHCEETHS . Fik, #E

HJTEROE T8¢ (Royal RPC-400) # L~

KOME A 7. '

1) EAEE, F VX724 POl
Moffitts23 Fiv 15 3 .

2) EY g VEE, BAETAT SV, A
ME7 17 3 v do i34 210, 218 JRO¥ 219
my TH -7z,

3) 7 A7 I v o it pH 2 LNk
WT, 2llmpe it

16. BE B -HEHX-SEEE (IIkE1
)

EHPINEMRHRYNRT 24 F Cornin [CHHTD
ME-—=Cornin OfilIHHICRIFTHE (D)

D BRH Lk W R E Cornin 11
=P srEe, BEEMROBIECK LTE LW
WL REERFE-> T3,

DEHIEHEGERRRETS b, Tiselius Dk
BT 320 Pattern %#¢ - T\> 5. DEAE-
cellulose-column T 78 +% L KEMK 32D
Pattern 735 4% . Fraction | (33E/ SRR
BRI Ay, F I, FIOik 260 me 372
NS5 . fFEHFERFI>FI>F I OITHS.
7 :Dﬁ@ﬁ‘%ﬁﬁﬁﬂ;%;ﬁm Fl, Fll T 10 %g/ml,
F1T1078g/mlF CHEbii. FEl L A-Substance
P it 103-10%g/ml CTHER(BHEXRD. £
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% Polypeptide D 2R ILIEA%E S -
b D, TEREERE b s fcb D EMEOTHE
T, EENTOZEEIHE W STET, fIEHDOR]
HBEd > THBDTRHRVAEEbhS.

17. BB & -HL8% .REE (MUKFEL
L Bg)

EWMENERRYNRT R4 F Cornin [CRT D
HR—Cornin QRS RICRIZTHE (3)

HoffEs biit Ui Cornin 1335 L7240
ILAFREE > T B0, ROEHS L bFROH
STl Lc Cornin & 43 ZUHIEIFA % HF - T
5.

Cornin X} slice ® homogenate DFERIZIE
2 {ERA VA, mitochondria @ P/O ratio 1
RPEIC RIS . X, IEFHICIL aster DIBHL
RELCHRCEEIND. 2T, ®P O
~OHGA LR PET S &, FKZH, 2-4 Mfafit
iZ Cornin UMEHIFOGAZDAEI R TNS. X,
Bk &R RIS THEYNE TS &, KREEINT
EEMNTL Y, DNA AU 2-4 M, fd
EIh, RNA AT AZE 2870 v, MBSA-
Column T t-RNA, DNA, r-RNA o/r#Ei%1T
5 &, t-RNA IZEN 2y, DNA OEEH,
Comin JPNZ X » CTHEBEBZI R T 5 Z LB
L.

18. =K4EAE (RIS 145
EMLHEMRYNT 24 K Cornin [CBT S
g Ehrlich [EXKERRICH T SHR

Cornin 2% ¥ =I80 53205t U CTHIHIMERA 2%
BERD CERFENT, oMo FEcE T
DR HND 1o& LT, B EgMac ity
TUEAMaNT & % % T, Ehrlich IEK#M% AT
Cornin DOfEHZHEE L.

v = O 53 2BRIE (% 73 Cornin % Wi

CBERUEY, £OFTECOVTE—Y =5

W BIFETHEYBNDOoH5M, BmEShd >
LIAWTIThRATWS. FATESEFE L o
Cornin (L5 7 = IR\ THEIPEA 2% L
70-90% =%/ — AEEREH LI DTH 5.
{HH LBk 18-20 g < 7 & (?) TEhrlich
NEkFEMia (LLTEMaEnsd) 28 107 fH/cc &
BLNEKE = v ARERNE 0.2cc MHEATCES
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L. EfifaiE2 B @5 E 1 Cornin %
0.2 ccsE IERRPIIC HE4T L, SHRBAIZiZF) # o Ringer
B2 EEANES L.

MHLLT=w KA@E@TWJ%%%’\V\:% Cornin
BEAIC X > T b A EIEGHRERD BIED
Mot FCCEMRAFCHLTIEINER
Vv, FERASEERFACHEB,TE~ Y AL DI
A% BRIRE] L B RO Bk A Y Giemsa
FEgufa ki Bt » THed, MIBOTREMAL L BIE
L. )

FERB TR ANRFEOMBEAA VIR, ME
PP U B oA S A bt M, M

BB C IR E AR 7o » TV 2D

FRAUNMTHR TS bORFEL, FiHO
MBI BB E6BERETHE (Cornin 2
EI7h% 3 EREST ) TEEDE /3P LT
fo. TRIL ORI A ARG AN L e T &
5> TB. ROHBCHEGHROBDLIILH > 7D
VAT, WIREERTC A 6, 7 HEOEMfaD
tRIEHAE 3 % Mo dRic "R b SER s s e
LT ida s Comin fERBEDHR, Thbof
RAMNEFSI 5 BR T EER R R B B o T
b0 LBhbhbDT, 4%, Comin *—/@kE
LB LR b e b EETEED & i
HEMFELTNS.

19. M %9 .=FE7-8F 5L HEEAEL
)

IR Ic 315 B2 DPN oB{LIc BT 3 HE
R, 2o~ B CEEE AL U« DK
B DI M AL S0 T BRI (L A M E 3
% BHYTHE %« @ Tetrazolium 2 H L BRI TW 5.
0B LTEE bR #EEAD Trypsin
W L THR USSR o B A bR
ELT, a~/BF Vv AREE LT 5 NT

(Neotetrazolium chloride) BEIEHERITH ML,
LB Mrar 4 X hic NT-Formazan D%
BRBEMSGEEE (MSP) TRIET S LI X
D, MR RT S =~ 7 BEEEEERD B NT A~
OBEFEHRCHT 5 RRUE LIRS Lic. 4l
D FERIEE LT DPN% coenzyme & L malate
RO glutamate #FE & U TRHWIEREZ 7o\,
CoMifaNicsiF s DPNH 226 NT ~0FE T
ER T A RO R E 2. v % DPN,
malate RU¢ glutamate D& RTIZHE - THI
fap14: % Formazan 13 3AT 5. 3 B MIRMEE
1T DPN. 7% 0.03%, malate &' glutamate {3\ >
Thi 0.05M TH5S. RIGHK,» D malate H5
W id glutamate OV 1 ODZEERRILT
3 RIEEIRFICEE 72 B .

DPN % coenzyme & L malate X glutamate
BHE &5 NT BT RIS & SR R
M, o7 BREE T B RIS 2 50
T Y. Bt DPNo b b IiZR 58 DPN
AW TLRAEORIGHERD LIRS, L1l oD
BAITHY (malate KU glutamate) &Nz 78
& LNz e\ 54 & C Formazan 4RI H B0%
%W 7eL . malate KU glutamate [CHEAE
L LT succinate % /% % & Formazan Z: BRIk
+3%. DPN % coenzyme & L malate & XU
glutamate FHE & T5 NT ELRICEELT b
yw ATl EX oLy, X Antimycin A T X -
THHEI R\, - T Mgt 2
OREEERCE TP LbF 7=~ ARk
B#n b NT ~oBEBTEEIRDLNT, L
4 Antimycin A THEIhi\WZenb, BF
DKR#5 L DPNH 25 flavoprotein %42 T NT
NMEEERTV B DO LHEEIRD.
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