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The effect of stretch on the electromotive force of skeletal muscle
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AW, EBD 5V IS HEOEH
bl 2 3EER L 2 Mo & offic
EMERD LIS, = hix J. de Meyerd
(1921) T X W BERER L £50 bh, #ILEMN
® 12+ LT, E. duBois Reymond? (1849) #%
EOHBEH I >V TORBREREL TSR, B
ZL OBEPHFEEN T 5.

de Meyer $[U X5, =& L TEHEOHE
BHEMELE LT, ZOERERCOCTORR
BfTlv, E9REMEREEHEL 5. %
NI L % EBHOE - REEIBERTE Y,
ThbbBEIMNCHEEMELL, FOKRE &350~
60g DETT & B Iz 2 TR L 12354, 0.26~1.37
X107V RLTH 25 /AT 528, MoOTHIEH
X hiE, BREIrRSAN BT L)
BOEROBMEL H 5. '

de Meyer tAFEOEEZB T BTEE &

i

LT &i; de Meyer LlHijic G. Meissner, Fr.

Cohn®23% 9, de Meyer Plf%ic H. Sarre®,
B. Katz®, M. Segers®?, K. E. Rothschuh®
En b b 5. G Meissner, Fr. Cohn (1861)
BEOHBEGG bbb T, ThiMETs L
ILBAAEARL, BT LMD T2 L ERh
T 5.

D&z H Sarre(1932) 3D = v /£ D,
R RBRNCE T 52 e 2BEL T
5. %7, B. Katz (1934) % de Meyer [
REOHERG % b b\ T, MBI AIEHER I
AL CTEREHEAL, o 100g oo
B4, 36x107%V, 200g T 7.7x10™*V Th
slztv 5. 0 M. Segers (1941, 1942) 1%

* TEREHEEN LI BE

(PEAI344E 9 H21 3 %)

(Mrvama-Mikio) *

i D ERE G & vn B O iz 2w T, FREO
EReBI v, BEG RGBT B L
U, ZOBERZT7x Vv ARKES—B/HEL,
EHOBENGEWES BRI REVERZ LD,
gD A1 de Meyer 08745 R LA U
BEMPEEICHP Y, ZOXRESEHERBOT
DIKEE 25cm PUFOE: 1-2mV Th 5 & 5.
Rothschuh (1949) & OB TE, oHE L bV
THEROER ZERAL T, MEMMOBMN O
MEFORESEZHOVTKRD L 5 k5B 2B
T 5.

1) 5 OB JE B I L TR RS
Miziky, 2ORESE, HEROBOEFROH
Rict bila-> THERL, BRAETICREL R
3 & (50~100g), 10~15mV o7 5.

2) BRSNS EE (2028 UF) BRE0OB
M BT HNTH 5. .

3) EEoOEICOWTE, * O%4  (strip)
o b A, B s RE R ERRE
RIBEIC R L Th T icBBitic 2 328, oS
e b bV BE IR OR: & MR
FEMBEBCT L TERNcEMRY, 2oE
x 8-10mV T, iz 15mV it T 3.

—HHIBR D & 5 & O B AL 03 (h AL
KL TERNCEEAT 2550, Th
b b kg~ 7z de Meyer, Rothschuh 224§
BT oREFEL VIR F LD B, &
% 1¥ Fr. Schenk® (1896) i DBER B X O
BIHELLCT, MEBICE > TREEBENBE
PITHZLEHEELUT3. ¥ E. Bozler!®
(1949) B R OERE OMBEBILEZREEL, Th
CEKEANTESSDETE, MEL RSN
BERNcEECRY, ZOKRES5302-ImVT
Holekvd., MPBEITB T LEHD (1938)
BEVORBERMEL & &, BILBMRES
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THILEZRTV S, E 2 BAD, JIEW
(1945-1949) ELHEORITHicOWT, 0
FREMAIESHEEAT 5 2 2 2R, Bok
ARBOEHENFECE L CHBEEMc &
ERTAESB2HEL, IBRHEENLEL
BiE L OBRICOVTLRBERT > Ty 5.
& BICIREFD (1950) WED/MNEB X E &
BveT, AREoBEEZBTV%. 2L TZOE
DHBEBEMOKR & S 3/NF T, 7E 50g ik
L T03mV, T, NEOBA LI KREL
FAUHECHL TRE 3mV EBEETH 2L v
;. )

D 3T)IHE, ETHES (1952) L EROTFE &
MELELT, ZhicWE &z THEBLIZRT
WIKEEZ Mz THKIE L 2R 0oBBEMR, il
LELKN B P w2 OFER M EDES,
TFE 30g LT 0.3mV, KBS RBAE
71 50 cmH,0 2% L TR 0.2mV BETH
STl EEHREL T 5.

ZDiEs A. Handk!? (1921) & de Meyer
DERE LT, AUFETERL T HMEER
Bkciksz by, Bz d-
TP L T de Meyer OFH0 Lk 5 ati—MHEo b
BDHB TR & EIEHEL T 5.

PLERA Tz X 5 RBEHBMIC 2T, £0OZ%E
TS, BROCEMC 5 »EMic 250
OV THE, MR- sEREA LN Tig
v, AR EOHEIROVT HEIEEEIC L - TR
EFVERD - T, F100uVD L DA 5, 10mV
DLDETRELBICT 3.

T O X 9 ICEREN O FERE R T2 2
bhisvwEEZ, TOoRRHEIVAWARIR
> THY, ZOREOEFCLRERD 520
LEZ HbNRB.

BEEAERB I bW eERHEOFEER
U, @RCEREMOEOKIBE, £oFE
WL BR TSI, AERER Z & 5 k.
194548 % TITfTTs - T RO KRB, BRIk
OB FEL 124, 2 2 i EBICEEMRER
L2 OBOMTBRICECZREEL T 5.

fEic X 2B OEBIRIL 2T

I. 2 & % &

I RO T B b OEORTH
EHEHGRY, BRIREEDROT 2129,
HOBERE Fig. 1) b, B0k BTE
OEVEH) Rk eEE, BEETREIZEL TAD
Ringer W zREBEOTRICALL, T hdpr0
B I crSER) 2FIEMI LR
BrcET 2 EMEDOEME, Zn-ZnSO0s ATk
T 2H4LC, BVEFE-IENEELRTE
WA vyom 975303770 VELXY VR
77 7iE e, B R-ChEa 4 B TR
¥ 300msec® b D, VELZIEU TERK4LIEDD
DEEHALZ. BRERZ/ NS T2R0ER
DX AEE, EEHOEEN 5~6mm BEO
LDE LBz

HEREBECEET 554, BMiCX aMiED
BEEHOThs o Lo Lo X Fibs T
ERLETHER, HEVHRILDTHEED
TBE9RIERb-TRRELR. BEKCD
bbb e A FilRE, Bea LD THRY Y
Y LEET AR AR LN TH S, AT X
VEERATET B b - TRAELRY
PHZOEMOEFRERETH 5.

BHEEESE BRI Tavi
REEOOT, THICWMEZM T 2. BHEHEOK

R LM R
I 1
PARAFFIN
A

SCALE

PARAFFIN

Fig. 1.
Schematic diagram of the experimental method.
S:Sugi’s isolating box, R:Ringer’s solution (or
Test solution), M:Muscle, E:Zn-ZnSOs type
electrode, P:Pulley, L:Load, 1:loop of thread,
B:board with a spring.

‘When B is lowered, load is imposed to strech the
muscle (left), and when B is raised, the muscle is
released (right).
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parts of muscle

Table 1.

Length of the stretch of each part (A-D) of the frog's sartorius
muscle at the addition of various loads (500mg -50g).

A, B, C,D

p—
—_—

i
i
H
i
f

ol

=5mn15mm Smm 3mm

increment
A R C D in
muscle length (mm)

BLEEETIHROBH load (g)
A —F 5o D, 20 .
HIC ETEBIOTES & 05
i Ll @REE S LA 3
h, MELRVRRIO lg
V=T DL THEE 1
Ex CHCTHERPDP D %g
Rk oicl, {higdTs | %
B R £ AU T i

o, WEIEEHC»»
3X5@ Lk, ZTOET
TreBEomE, LT%
Bl e&Bfomhs &

8
=

5 5 5 3 0.
5.5 6 5.5 3 2.0
6.5 6.7 5.7 3 3.9
7.0 6.7 6.3 35 5.5
70 7.0 65 35 6.0
70 72 65 4.0 6.7
75 75 7.0 4.0 8.0
75 75 7.0 45 8.5
7.5 7.5 7.0 5.0 9.0
7.5 7.5 7.5 5.0 9.5
80 75 75 5.0 10.0
8.0 75 80 5.0 10.5
80 80 80 5.0 11.0
830 80 80 50 11.0
Table 2.

Length of the stretch of each part (A-G) of the frog’s gastrocnemius
muscle at the addition of various loads (1g -200g).

increment
A B C D E F G in
muscle length (mm)

parts of muscle

D E L FLD DT @E@
EVOF B T 3 0

T, FTF5REZ0RE 0
FEICE&R T, Mg arm %
5 RHIHE 213 i, 13 g
HARICEE I L HE & am 10
OHEEFE> - L I ?%; S, %
5. cofo L FERE Yo
—H ORHTRERAIC Z/ TACHILLES 70

150
200

Eo-TR I T2
Plo ks 3#EEOH
WOMBTSE, WEZMPTRVITLEDT
BRI BT BEBLERD X H = b Vv ORENT,
RIS { T T .

75 3 HE R L0 YR FE S SR 0 BEER O BT BRAE K
oWHloEREOHIC, BECHASRERE L
¥12REbV, FIA2EeLTLETHICES,
KB ERHOR B TESR IS5 L.

HBEMET 5SS, OB UORETHICH
O THBLTE, BoKBITOMBOEARE
BEMICE > THZZ LB TE S, HOBTH

l TENDON 100

mm
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Cror ettt o i e b
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e

TRBORMICT » TARD I REEE
ENBZ ERDB (Table 1)

L LMo®E & R SHBESH O X 5 i Bk
REFIRE> ToheBHTE, HFo&EBoICE
> THUERER->Tw5. EGHcE TV
AEr b EE, 2EKoN3T021, BEAE
B SRR R A bl (Table 2).
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1. HELHEMEDOBE

a) HEEMOMEN

HiafiES ¥ 5 L MEREIERRESCEL T
FBRNICENEAL L, fE3kEde Meyeriive » Tv %
ok, BENCHEALT 28w, 2O
ki X 2B oS oBMmER et LT,
TOUVEF oY u ST Tk 5 TEEEL TH
L, BUOET Bk dhEigtie
R Y, 300msec 07 T v v EHEB Gk
REDFRO v, HRNER OEEME L 2
REOBAL LI TEBERNIC R T 5 (Fig. 2)
Fig. 2 Wil e b0, EEOEMELLL
WIETOGUVEX v v T TR BT H
D0, (RS, B & A SN <A 7 2

ficer v, BFELFAIICL EDOR—2TES
T O W TR BEE g .

Hpypbhrd

Fig. 2.
Stretching potentials at the time of sudden stretch
and release (photographed by Bre}un tube oscilloscope
with a directly coupled amplifier). Time: 1/10 second.

fiEE 2~3 EEZ L Th, ThicHEsFEx
DOWMREMORE SFRELEL , BEATH
xR T.
b) BN LMBEEMOBE

F5 DR IEIRAT B 1F 2 BT & R BB & OBR
2R3, BRA/NECEBEETSAASL, .
BT LT REBICRE LY, BFFOKR
& & LARBEA L ORI, EREHN S
BRbOND. ZUT—ZEORE (HoRIHo
Bé 50g) 1wk B b, FRIEMEERML T
LEMIEZ OBOEL Lici#ER L v (Fig. 3).
BERELHGOMOE OMIC LENOBE &
R ICIE BB R A 2 b, —E O & (k
DT T 50g) LI E #8400 L < & b
Ll 5% (Fig. 3).
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Fig. 3.

Relationship betv{reen the stretching potential and
the load (open circles) and between muscle length
and the load (full circles).
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——= INCREMENT IN LENGTH DUE TO STRETCHING
Fig. 4.
Relationship between the degree of stretch and
the stretching potential,
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Table 3.

Relationship between the total length (mm) of the frog's sartorius muscle

-
@ﬁa@&%ﬁ®ﬁ§é and the stretching potential (V)
L oBEREA B L, Fig. load (g)
40X 5 CESNERIC ~__ 1 2 3 4 5 6 7 8 9 10 15 20 30 40 50
P muscle length ’
RO REETH S e
LB DTk 16 120 125 185 250 340
e . N 16 65 180 310 350 400
BT TR Te—52 B LB AT 1.7 130 300 830 1000
: = 1.7 160 415 300
EERUTORERMT - 55 200 50 640 1000
B 5 N 2.15 160 200 400 120
HRLRe 2 5 BRD 2.2 210 210 250 310 310 340 375 375 430 470
b, fREEMOEB LT 2.2 125 125 185 310 310 375 400 400
2.2 100 216 400 410 800 1200 1600
OHEECER TS LD T 2.2 400 500 530 560 560
. . 2.3 160 560 640
AT REECRBERL 25 185 190 220 260 400
BCERDD . 3.3 340 590 750 910
INEMEBTORKED A D = XK EBET Table 4.

5lhic, BEERBERECHBEEIZOLNS.

o) HOREX L HMEEMLOERE

Z DX Y I RIEN 02 LR O O
CEFFLTY 3 © T, BIOKRE S S840
BRHOBORSKLBERT IO TERVR L
Hz kil B, FEEINEERL RN
Table 3 CRLZ6DThHB. ThbbALUE
SOMEEMZHETL, HOBVWLODKF
BEMAL OB OERRE CERS S D, Rk
CEUBCOTRER 28 (HERZ, £
B0 1/2, 1/4 Lv5 rocESRER, kX
cECEsSOMEEZMES L, 2R Y, B
L0 (RUHFORECL D) & EBEEAOEM
DERKREC. Dok icfEC X 5EMD
REIFHOESZOMBE~ OEFC L VER
ENBTERELDL K BB, BEOBRLER
0.1~5mV BEOEAENLI 5 2.

IHOOERCHBEE D HO 1 2ICHOR
MERDH Y, BROER, HAESFAL X5 M
EERBNESIPECIBRD DHBARBRELE
i Ringer #§ cEHEM S5 2 LicEHT
B3L0TCHBEIEEN - TBE v, HR
I > THEOBD I T oM E artifact 23EBA
LELBRGHEVH Z LD TR, EEERO
MRSEMTHIEE TR R, —flic#s
DWIHRIE > T3 & ) REEE—ISERE LR
FhiEke b, UL Zhic2owv TiRERS

Elasping course of the change of length of frog's
sartorius due to stretching with the load.

load 10g 20g 30g 40g
muscle length
(without load) 1.87cm 19cm 1.6cm 1.85cm
time (minute)
1 2.55 2.66 2.65 2.78
2 2.55 2.66 2.67 2.80
3 2.55 2.66 2.70 2.85
4 2.55 2.66 2.70 2.85
5 2.55 2.67 2.72 2.85
6 2.56 2.67 2.72 2.85
7 2.56 2.67 2.75 2.86
8 2.57 2.67 2.75 2.86
9 2.57 2.67 2.75 2.86
10 2.57 2.68 2.77 2.88
11 2.57 2.68 2.77 2.88
13 2.57 2.68 2.77 2.88
15 2.57 2.70 2.78 2.90
17 2.57 2.70 2.78 2.90
20 2.57 2.70 2.78 291
25 2.57 2.70 2.78 2.93
30 2.57 2.72 2.81 2.95
40 2.57 2.72 2.81 3.02
50 2.57 2.75 . 281
60 2.57 2.75 2.82
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BEHRRTA—BH CHELE  TIMEEN
BREHMAIBEIZNGOBEZEST S L
DELBEbhs.
d) HEBMOEEBER

SET 2 - e RET ORI, B E OB
OEMNEN, Tib bMES LR E T0.55~
1HEEOM<T, WERENORMLEBELLZD
DOTCCHEFEFREME TIHRITAELDT



6 FBlL— B X35 0EBNY R

oo 2B, BB SHREORT X 5T, Hof
ErEBlleRcBhET 008 EBTLE2 L
FTEAR B oM EEMOBHENRE 7.5 02
BB CHCERTFY VIR - BT
KK TR ECBEMOHEEIR IR, £ L
TEOBOBHOMBEEIEER T Ay THENC
SR L 72, [REERS~103 0L 0 M E 2320g
wEobda, BHEBIELALRLONT, BAD
BERUKRES2MEDL, WELETUTHET
iz, BEbRIBICELUESCHEN T - 2.
HicElEr g BeR sk, WEEZN
Pl Er UTHOMER * & 5 &, WEHR
10g ® & &k, 1HEET2mmEBETH 205,
WEX 20g, 30g LIEINT B LHEUOELEH
ChEs TEax 09mm, 1.7mm &REBCHERL
7= (Table 4).

0k BEBECEHBOEMELHGREML O
BRIz E0Lyb0d, WEL 10g~50g H
xTIBECR L SEMOBEIEEBRLE
M, B EBENEFERICEERC—-ETE
7l B e BB EL RTINS BF
Bio X - TEUREOBNAG < ED L L.
T b bBERMICBELO BRI T2 ) M
HEohi- (Fig. 5). k1 BHRCHEZZT
LCHerigEseTch s e, BREPTED
ARBORMEACRIPCE EOEICESH & F
BEME D Y (XEW), TELy om#its
Fli. UEOXS gfiice ) BEMD
EITIETIERT QBRI X - TR 2 ZRNZ 4L
Kb S0 THS . fEROEEMOMIC
EHMBEERNTL, FEEHO b0 EHGICH
L CESERE L, E. Boderl® (1947) oRo
BWREOBWENO T & E31IT~18FHoRE%
EoTwad, Z0Z EEE2E, ZoBMEC
P 7e 5 B s Ao R RE v BRRRAY 72 FTREA R EE AT
BV TR B, —HOBMEBELOBR L L
T, ZxhEnnbohelETHA 5 (KR
BBl b0 o (d) SEUSETE
DENEERT ).

2. FEEFRCREIHROZE
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. Fig. 5.
Time course of the change of the stretching potential
and the muscle length after the load was applied.
A:load 10g., B:30g., C:50g.
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(Fig. 6). L22LZ® Fig. 6 IR L b0 2
ARPE CRRRAH IEEE R o [ 2, FRETE RV
DTED I OEREEENEB IR, Thb

Fig. 6.
Changes of the action potential (diphasic recording)
in the sartorius muscle stretched with different
load. Time: 1/50 second.

Fig. 7.
Changes of the action potential (monophasic reco-
rding) in the sartorius muscle stretched with
different load. Tinie:1/50 second.

ThIEIZ & 55 OBBIZ ROV T 7

b, B oBEEEH TR o—EE UL, g
T Y B oMMl AR, Ringer WEILT
B ERECHE L ©, Z OB OEEIEM &L
L, ThMEEIcL->TE0 X5 nEkE 5T
Bk iz, Fig. 7 3 2 0RO TDH 57,
ZOBARENOE & BMEEIC X V&R,
WEZHEAL Uz RETRETSE,
R TEIEL Y, 2B oBe
LK, BRI B EEENE, BT
BT Enbh T

T OBAT OBHEIC X - THUE I Zs
BiZzAET32X5 0O &1 (¢ ToN
72V Th B.

3 HMESRLEREE

HWCRBEL CEERErE sy, HREEO
ERMEE B E e, S RRER
CEDL I REEY bz BN 0 H T LR
IEEAREED A B = X s FBET B IR
ZETH B

ZoXd B0 DI, BEEEOMEEO
ROWLET% 79 2~ A4 F ADRIC LT,

Fig. 8.
Influence of electrotonus on the muscular stretching
potential (photographed by Braun tube oscilioscope
with R-C combined amplifier).
S:stretch, R:release, Load:10g., Time:1/10
second.
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Fig. 9.
The ion concentration effect on the muscular
stretching potential (photographed by Braun tube
oscilloscope with R~C combined amplifier).

S:stretch, R:release, Test solution : Ringer's
solution, Load:20g., Time:1/10 second.
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ig. 10.

Stretching potential at the time of stretch in dilute
Ringer’s solution. Reversibility of the potential
indicated. .
S : stretch,
second.

R :release, Load:20g., Time:1/10
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The ion concentration effect on the muscular
stretching potential (frog's sartorius).
Load : 10g.
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The salt effect on the stretching potential of the
frog's sartorius (KCl, RbCl and NH,CI).
Load : 10g.

mV.
._4 =

T=17"~17.5C

——= STRETCHING POTENTIAL

0.12M/81 o.12w/9 ¢ 0.12M
0.12M/243 0.12M/27 0.12M/3
CONCENTRATION
Fig. 13.

The salt effect on the stretching potential of the
frog’s sartorius (Chlorides of alkaline earth and
alkali metal). ’
Load : 10g.
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Fig. 14.
Rothschuh’s method of measurement.
E : non-polarizable electrode, U : unstretched part.

M : ligation of sartorius, S:stretched part, L:

load.
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- Diagrams showing effect of topographical arrangement
of fibers on recorded action potential.

A : parallel arrangement giving maximum potential,
B and C:oblique arrangement similar to that in
gastrocnemius, B :under tension, C: without tension,
D:extreme case in which fibers are symmetrical
with respect to leads, and no potential will appear
in the recording circuit.

EEMOTUFES Wiy, BERBA L LE. %
U TEED FEIERE O X 5 icHigiEp 4l i g
LEETEL TS50, Zof#odiic
Hlz D, N DICE IR & R T IR RO
BEERS (C) 2%, fREBIC X - TAWSEVIREET
HBEBILEZOTEMBPERTIEL TS,
UL2LZ0X5 R@BRdE vic bEmms
ZEZFT, BLILEEROSBA TR TIZE bR
o RERERTH CEEIBEMNOBLR R &
VO RERICH T 2HED I v—FM IO X
5IBbhs.

PLERRA 72 X 5 icfigic X 5 EEV BN 0 %5k
OV TORRII VLR, EHOBE L

CO BRI XV BNBES TS v 5 b0,

HIR OB IR ML T G2 12558 D D P
HRELRCES KBS, 2oz sk
DXS I FEEORFHCERL TS 225
N5, TihhbbikoRRE M & ERm Lk
WEHFTBI b bDTH T, Hic 24
PEISENEM & 822 L Ty 2 54 13 TR o FalE
DENRBHOEMIC X » T, IEEENOHEHY
PEEVEE 5T 50T, [HEEEIERERC
BURAOBEZOE TR T 2 L 3FER
CEER DS, (- THEOEB &% & - TH -
BREMOBELEZ 52 Lixlisk .
DEDOREBRL CEHRIBlEc L >l
MMEEDEM 2 HH L, RBEREICBR<72 X 5
AR BN L IFRIEM OB BELBEEO b 5
ZEERHUE thEMBICL - TEMRT
BET2HAP L RAEKRO L5 icBETs 2 &
BTCE 3. ThbbEizl - TRCBMORE
TUTw 2D CREBEMC X 52 hMd ko

CBMOBTRT R REDTRERGHEGD

TEThB. FLTINRKEDEEI X 50
BEMOEMCH L T LAEOFHRSEHEE b
s,

4) ESRRICDNT
HOMEBERMICELZAOREL L EHIC
—EOWMEL S THETE, BEIHES
Pl shBBEbz 5 v o EE
DV TIERERICITHE (1948~9) RIEL T 5.



BL—RRIC X 3 H OEBIRHRIC 20T 13

IIAEEEHR LA, RoREREHAC T, &0
BT R - THRRL, RO X ) BEREBT
w5, :
a) MERAEICRS XS RBETE, W5
RELSOEACH LT, BMBEMORESITE
BHIOSD XV REL, MEBPAILCRD LD
BRBETE, MREMORECIBEEI /A
T\,

b) BEOBEROMS #2%5%2, —EDIRIT
HRT 254, HEAREOBAIBRO®KS
EHECHBEMNOKRE S QAT 58, MR
DEOEEE, BROKRS LEICHEEMOKR
EXREAT 5.

ZLCABRERENOKRE &3, BiniEs
ALBEREONIB T 2ENZECEERTS b
DTHHH LFEALTH S,

FEEOBI - FEKBREICOCTORERS
ERRE TR L 91T, I RAfOEEE
Ble. ZLUTZOBERR, BHEBICL > UK
BHA LA GEOW) L Tv554a@miic X
B bOBEMETEIREL Y, BERE
B L - THEEMATE (HOM) LTws5
AR L5 F N b 0BMBETER/IDEL
BB LBRTHIENRTELY.

5 REhEENOBRIERC o v T
BELEM ORI OZNE X —F ¥
T, HOMRETcIsEsoEE, B L
Th bbb BRHEEOERNTE 0L E 2
TIRAO L0 Lzl A BRIz & &L
HLTVS., LALTEELLELEBLL DD
Fig. 3, Fig. 5 TR O 2B 1 >oMEz
RRTZ2L0THS Y.

6) HRBMITH TS A & vk o BEETR
ok 3) 4) LEABCHET S &R
CHTH IR EBcETA IR, o
RO AR N T 5 R A O IR EhR
(H§H, 19228930) rAROELERTZ L Th
5. BOMBYIEICER SR REEEHR D
DEEBLOPLENR. T HIBEHEBRER
Lz 9 CBREP DA XV OHE L WBED
2O0EBEDOERVICLZ LD TRV LE

HEns.

) BMESMEELEDBFICDONT
Rothschuh 38R L 72 X 5 ic de Meyer &
M URESR (CB#E <l RS, TR
Blith) 28z L 2HmE L. BRBCRY
5EOFRNELEDO LD EFATH DM, £0
ERBRIC OV T—F 2B TELER TR
b2 EV. PUITEE O FEE M 2T Traube
D ERFLI, THEIE O 112 2 v T ik Danielli336)
ZOMBECRPEB - TRO L 5 BIHPAE LT
va. ThbbHEROBRMEREZ 2854,
K AFxy, zofib oo s ErERBEw 5
Tedicid, o BROMBILEFEZBEL i)
N e b L, RicEHBO/NS IR EE
e U BIREO REIE LicE&E T 5 LREEL
T, ZOADOEEI MEIRICE > THEL RS &
Fz e, HOFEI X hEHEEEEC D 5 H LI
fhiesh s L HBEOE S KHHI L Tt E ViR
LB, BIZEESOWEOEHRICHE U
TECEE L 72 % 0 DBFEPED U TEMELE
{185, L LOHER—FRCIGET 5208
HAE B HFLIE—FI I - THBBEEZHLE
PEOETFTEFTLFIAL 7. Z O Rothschuh
ORI EED 2 L0 Tl B2, BEIRS D
DOREROHEEL TED L H RIRETHET
HRRETH Y, EHREROEROME
Bz D E, T0OX5 MBI CHER
LTEXbDTHLITrREMREEB v

LT ATEEFOR/x OERIGR L BE T
3 LR ERERCE L CELSNEL E 3
Té, ZUTEREEIT IO LS nEREMNE
W s, BREERMcERses, E
BICEEI B A RESE 2 EFHFMEHO LD X
VNEL B DOTH B, ZOBREETHE
EmBED X - REBMETT 203 Zz0k
CERIMBEEME/NSLL, Bz E-TE
KMkl L - 28, L)—BEMOKET
B ELTEEBEME/NE A BbhsEic 5.
ZhicH L TEREE TSR CEL BOmRE &

- BB EE O 2 DM REOMRERE KB R

RESEALZEELRZEEDISE. Thbbi#



14 RIL—MREIC X 3 OBRBHRIC DT

BREEREE CRIREEb0eEx 5L
HER L.

BT 2 IEHEN &« 5 BOBELKN /2 ASRTE
BTL@EEE Y INE» S0WEAERTY, %
Lf@x D4 v OERO X 5 iniEs 11 B
THEOBMEBMEE D, = 2 icE (B
LM B ER BN 2 B S ¥, KR
DRTESRZNOHEOH TS RALNS
CTERMIAGEBOERIC I 5 2 & HRE
LTvs. BIeAEET 2 B89 E MR eE O
FRIOEREOER I T 5BROBL0 190
HEE VO EMIERIC Y » TEEShabi
Th 5.

i RS TERE D v~ s 72 B35 fkic 255 { pe
EDFOVALTHELPT S Z &3 TR
BThH - T, BHRZ e RBRFEERE L
5 EBbRrv0oThER, Z2C1 207
BEMERE X Thizv. BREAND 4 4 v JBEE
KRRERERD BN, FhEABHEEO¥S
B (EERZEEET) CX-T, S&xbh
FIRHC —E O W IEBOL A U TR i L
TVw3E—RICEZLNTEY, BE, A4
e, BEDRET X > TIORMEREEIL T
BRNEMEET 50 TH 205, HHMMHE
bR AR E S ZEI» L TEOBOENE
T () &2RkETL0THAH.

b

Fig. 16.
Schema of the stretching potential of the frog’s
sartorius at the time of stretch in dilute Ringer’s
solution.
a:reversibility of the potential is indicated,
b:change of diffusion potential is shown,
c:reduction in the electric charge of membrane
is shown, .
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Summary

As regards the potential change of the muscle by sudden stretching, results hitherto
reported are confronting. To make the problem clearer, the present author utilized a
special fluid electrode after Sugi (so-called Sugi’s isolating vessel). The muscle was connected
to a load which could be suddenly released to stretch the muscle with a special equipment.
The potential difference across the separating wall was lead through the electrodes placed
in compartments to an amplifier and Braun tube oscilloscope (Fig. 1).

1) The stretched part of the muscle showed negative potential of a few m1111v01t
at the time of sudden stretch (Fig. 3).

2) The size of this potential was proportional to the degree of stretching and not
to the tension (Fig.v4). 4

3) The negative potential developed at the initial phase of stretching decreased -
gradually in the course of time, while the length of muscle still continued to increase.
The mechanisms underlying the phenomena in this delayed phase is different from that
in the initial phase.

4) Action potential /of thé stretched muscle was smaller than that of the control
muscle.

5) The stretching potential developed immediately after the passage of the anodic
current was larger and after the cathodic current it was smaller.

6) Influences of various salt, ion and their concentration on the stretching potential
was investigated with the result that the size of the potential were partially in accordance
with Hofmeister’'s series, arranged in order K>Rb>NH,;Na>Li, ; and that the
potentialities of monovalent cations were superior to that of bivalent cations.

7) From the observations that these factor’s interfere with the stretching potential,
some speculative insight into the mechanism of the stretching potential was indicated.
Depolarization as the result of the change of the property of the muscle membrane,
probably the change of the permeability of the stretched plasma membrane are considered.

(Biological Laboratory, Faculty of Educition, Chiba Uiversiiy)
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The effect of calcium on the electrical activities of spinal motoneurons

l. ®

Hvy oy b REEERCE L CEERBRE
BTHZ LEEMOBY Th 5. BREEEN
B b b« RAGMEEIC O TR BT
RERTRY, ToEREMEL TTROME
EAET bR T 5. b, K CaBERHE
s L REEEC LA T 5 & 2 Nieder-
gerkel”, Weidmann?®, Frankenhaeuser! D&
KXo TR HNATEY, X, Solandt!® iz X
#iF accommodation ORENRE S = &3
&hTwvs. Eig, Ca icid stabilizing effect
OHBHI ELEMBITY 220, MK CaRE R
Whses e kRO BHbR, B2
LiE Ui BRI EIERE 'S Z &8
MESA TR X, MK Ca REEZE
2RO REO AR HTMENI Ca 2B L
Bl ovT% Hodgkin & Keynes!®
CIOVHE s TS, {f, MEfHoy -7
2 LMEHEAR BT 2 EBRBICEL T
Ca PNEEAKRELEKT 5 2 & 2 Harvey &
Maclntosh'®, Kuffler'®), del Castillo & Stark®
ORI X » THEIPD LN T S.

Ubkoz &b, HEEE) /4 v v 0REN
2y ABERECTLTH Ca VEREET S
EREzZ NG, FEEITZ OO EHMIEN
BUNEREEIC X Y B—RiAEER) ) A v ie D&
DA ETT - Te. ’

il

I.® & /5 &

X A VFHEEBRERESE L E2HHL,
Ringer Wr An/phanhicEs, 9% 0O,
B 5% CO: o AEAT » 2 BRMIGL

* R R AR A E
[PRFI344E 9 H22 R %A

(WasHIzu-Yoshiaki) *

Table 1. Composition of Ringer’s solutions (/1)

Standard Ca-free Cax10

. Component Ringer Ringer Ringer
NaCl 5.00 5.00 5.00
KCl 0.15 0.15 0.15
A CaCle 0.20 — 2.00
Sucrose 14.40 16.00 —
NaHCO3 0.60 0.60 0.60
NaCl 5.00 5.00 5.00
KCl 0.15 0.15 0,15
B ¢ CaCly 0.20 - 2.00
Choline chloride  2.85 3.17 —
NaHCOs 0.60 0.60 0.60
NaCl 500 5.00 4.79 5.00
KCl1 0.15 — 015 015
CaClg 0.20 _ — 2.00
C ! Choline chloride 3.09 342 342 —
NaHCO3z 060 060 060 0.60
K-oxalate — 0.17 — —
Na-citrate — — 0.31 —

o, SN, SXFRECCHRRIERIVEIE
EFrhrh Ag-AgCl HEER LBV,
3M-KCl W& % 7 L= Eimgk 054 LT O HI A

© MUINER (EH10~20MQ) & X RO X Bl

WOk 2 B—HiAER / 4 = ¥ RIZFIA

U, 4E Ca jBfs 225 2 RN EMICHRD
o VB EREMELEN T IV EL v ¥
w57k R CHEREL k.

e Fiv 7= Ringer W8 O # kAL O ic BRI
Table 1 04 Th 5. Blb, 441 Ringer 1K
Ofilic Ca & B3N L BREDEMLE I
Bk o\ iadEke Y v EACTHEELEZLO,
Ca %EoR, #Hikx) vy CBRELFET S
DA s vy v BPER BRI S € 5 o DR
HY BB CEZ=VERT MY vaAEMATLO
#ch T, Zhbo Ringer Wicix ¥ »95%
0. B 5% CO: »blcdFA&BKUTE
x, PECHUCEHCERsER. BLE—
EE) ) A v Y RICUNERERIA L - £ 24K
¥E2B5RCH BN, TLeBHREIENESRD
LG - T. BRI 12~19°C OEEANO—
ﬁ(ﬁlﬁfﬁo 7.
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A BIRBEEA

SR Ca IR OWAIC X - TIEBN OET 2
O ONB. @ Ringer oL Y 1z Ca Bk
Ringer % 52 I-Bs0 &% Fig. 1 () iR
Uiz, U, RiAEE 4 = v 3 FEEE» b
0.5mmBEORS ihiB T 55, BEN) A = v
DENHE Ca BN FEL vk T
ST eRHEEEbh 3. BHENOBRDEGIC
B BWED 1D L AR TH B, WITIHE
Ca BERHETLEBNOBARA LD RS
BEOLHS Fig. 1 (F) wRLr.

B. ZBEM

Fig. 2 12/ Ca BB % BANRD & ® ik icHy
MEEBo BB OEBERT— %ﬂ&é
Fiz. 24 2BV OE s Ca EBERAIC
DﬁTT%#,%@%mﬁﬁﬁhlé%@fﬁ
IS 24 255 SD =4 7~OBFAOE
EBMET U 24 7 FEERO positivedip 233
Hicies. BRI X 2EBIEMICB VTR
ARA 7 REROER Y 77 ABA (RO

DREEVBEDTZ2ORAONE. 2h b0z
N; y . 00

SR Ca RE LN 5 2 &ic X Y RATH
FICH S ORRD b 5.

C. B/ M OVvo&EEH

D CalBER 27z L X BB/ A=V H
FOEEERNMICELT 5225 BT,
bridge [ % M« #%/VERZEL CTER
U (44x1077 A, 16msec) O/F X BEEFT7x
CIEE) 4w v OEEN#EEZTTO O LFARIK,
TOBRBT 5 FEENA—INERIC LY
PR L. TSR, Fig. 2, D Khdbh
54<, Ca BEBRPICL VENImOS S X
ETL, BEREEL » -4 7 R mnt
5. HILER A v v OREBHEARR LD D
n5. ki CaBEXHET LEROBRLCCE
FEOEARIMEY EE) ) 4 = v OEERETNE
3.

D. % « BEHR

RO EHEN ) A v v OHEERIS I B S
THfEBEOEH N & OfficE s 2 2515 2 L1k
HROb 3 TH 5. FHEE 4 v v ORI
Hix Araki & Otani®, Coombs, Eccles &
Fatt®, Frank & Fuortesl®, Coombs, Curtis

. & Eccles? 2z X Vf#x ks 5ek CHIEHRE &

nNTw5R, EEOBSIED

AP C T BEHEEHNESZ i

2 o TroEpELEmA S &
ot A4, Ticbb bridge [AIREE

I_ ' 10 min '
Beginning of Cu free Ringer
50mv

Fig. 1.

Effects of calcium deficiency (left, Ca—free Ringer's solution C)or

Leegznntng of Cax10RInger

owm i€ &Y BUNER & B L TR
(4.4x107° A, 30msec) O NF
EEBEETR, TOROFT K

30wy EEEEA—-HNERICX VF

EEisk L7 (Fig. 2, D). &« %

B3 SME Ca BERDEIC

&Y, CalBEHERENCIT
P ReoTwBDORELNS.
fBL, 20z LEES CMgR
HILOBWDH 5 izt LEx
POREHTHBH. TOMERIC
DVTRBZEOWIZOT 5.

calcium excess (right, Cax 10 Ringer's solution B) on resting

" membrane potential (MP, relative value) and action potential (AP ;
O, antidromijc stimulation ; @, orthodromic stimulation).

E. YFTREE
FRE D FAHEEN B 34K
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- Ca BEORERMEHN TR
RFBEE O EERIEC X 5
REim#st L. Fig. 3,bic
AL CaBERDIC X VER
Ry r 7 ABERERD LBED
BRI L TRERD
AR VHENRY BB,
BRI X 3 234 7 Rk
O RO LB Tid /e B
By 7 ABMLEDRS B
DEFRbNG s THY, B
2 plateau R L T F+7 A
BAAEGEL T3, X, EE
T X 5 IEEEN 2 R LB

ot » i U, B
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A 0

mVv D
100 :
] a
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]
Caxio

Fig. 2. omsec 4
Top : changes in intracellular potentials generated by antidromic (A), Fig. 3. :
orthodromic (O), direct (D) stimulation, and anodal polarization (D). Changes in the reflex activity and the
In records D and D' strength of the rectangular current pulses excitability of motoneuron. (O) single
constant throughout, 4.4x107™° A. a, b and c correspond to three maximal orthodromic stimulation; (D)
stages marked with arrows in the bottomfigure (Ringer's solution A).  direct stimulation (107SA). (a) standard
Bottom : size of spike potential (SH), threshold depolarization (TD), Ringer's solution; (b) 50 min after the
and positive dip (PD) plotted against time. () antidromic stimulation: application of Ca-free Ringer's solution ;.

(@) orthodromic stimulation ; (A) direct stimulation. (C? %0 fnm aft.er the. application .Of Cax10
. Ringer's solution (Ringer's solution C).
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10f% Ringer W1cZ z THEE Bl bOTH %
R, EE A v HFOEBERETE N CE—
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BhB.
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SR UKoBBEELERT 2RicE 2 b IVE
¥, »HERESOHOMTGEDNCERLES
EERTwS. X, HER Y Y A 2Ol ECa
L RBRC I AEER CAEET 5 & R RIR T R
BHRGEBEEET L, % OREBEN R

a

ge—FHEE) 1 e v ORBBERET IV v AOHE

FRTL0LEDbRS RT3, fEo TE
By AnvieBwTHNE Ca BB oI &
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v

(14.0mV, 32,0 msec)

70

(A.GI lmv, 25msec)

(12.0mV, 16.0msec)

1OMR

{16.2mV,27.0msec)

20 30 msec

(9.2mV, 5.0msec)
"
2ing

} Fig. 4.
Diagram showing the discharging curves divided into two exponential components (current pulses :

44%x107% A, 3Q msec).
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Summary

1. The effect of calcium deficiency or excess on the electrical activity of toad’s
spinal motoneurons was studied with intracellular microelectrodes.

2. Low calcium concentration in Ringer’s solution resulted in the reduced membrane
potential and action potential, and the increased excitability of motoneuron and reflex
activity. High calcium concentration had the reverse effects.

3. Analysing the time course of anodal polarization, it was considered that membrane
resistance was decreased in low calcium concentration and increased in high calcium
concentration. '

(Depirtment of Phrysiology, Ficulty of Meticine, Kyoto University, Kyoto)
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Influence of oxygen lack on the responses of spinal motoneurons

g @ o m]

[. #

FHEHOR L ETBERZOFEL L T

F 22T van Harreveld®, Brooks &
Eccles?, Kirstein®, Lloyd® 0, & 5w
RiCBIT % Gelfan & Tarlov® ORFZE 7 & H3%&0
BNTv5. FHCHT 2BIBHGOEDH S
WCIEAEIED Bk & U T BIRkRESE, ern, FRIR
fEiE, Ne BA, MEC X 3Tk, &7 ¥
EYOFELR EBA BRI L VT hbh, *
' OBROWREN - BHEND 5 Vi KN KESD
BEDHT DT Lick » THIERED BT
&z, BicEkiciz Kolmodin & Skoglund?
D REfENE/NERE v Tk o FEEO B EE)
JARYBIUOME/ AR Y ERT2RBEOK
BRI ICRATHRYERRMEANE N
7.

FRLCBO TR EF A= VFHICOCT,
BERZBICEE) A v v OBEN - IBEVE .
HEMOE L HREL Y T 7 ABROZT 5
BT DT L R 2 EET 5.

I. % & 7 &

¥ 7= VR R I U Ringer & Az
NERPCBEIBERZER Z S¥ 5EUM
Ringer ik O iz 95% 0. RV 5%
CO L VRBBAFT A2BR L. BNRUE
X BRI e BRI & Y Bl & Rifkx Ag-
AgCl FIHER L C#HE:. AROBLH I
MNLEBLUT 3M-KCl 2K L1455 AN E
& (JEsg 0.5p LIF, #Ht 10~20MQ) %48
X R O X BB 0 B 1o 76 5 Bi— i A5 D/ 4
v Y NIRFIA URIBNEM 2 FE L, EHED
¥ ORERSE A R

CHAFI344E 9 22 % A)

i

(Wasn1zu-Yoshiaki) *

BANCT IV EFyvr 777 #Be TR
8% 7o JSENENLT RIARRIE « BARRIED v
t% bridge EIEEZ AV COESERBED it X - T
FHRs ek, AEcRBTEHEEBC L 558
WERE R, .
BBERZEHM O OfLV Ik Ne 2, H20
i 95% O: & 5% COz L DRAFT 2DV Iz
95% N. & 5% CO, &@75:/?“-\73“7\ FEKTS
TRk VEEEE. M, FEEROLEIES
BMORERDT I VEELEC O b5 viz
nic 5% CO: ZBUITAZL - THEhT
WBRRIZ LTz, BRI 11~18°C oo —

mv
+30

+201

iOmin

-20
-304

-401

Fig. 1.
Effects of oxygen lack on resting membrane
potential (MP), action potential (AP ; O, antidromic
stimulation ; @, orthodromic stimulation; A, direct
stimulation, 8 x107° A), and threshold depolariza-
tion level for spike initiation by direct stimulation
(TD). ‘
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Top : changes in action potentials. (A) antidromic stimulation ; (0)
orthodromic stimulation ; (D) direct stimulation (strength of direct
stimuli was 4% 107 A for records a, b, and c¢;6x 1079 A for record
e). Records were taken at intervals marked with arrows and
corresponding letters in the bottom figure.
Bottom : size of spike potential (SH), and threshold depolarization (TD). -
plotted against time. (O) antidromic stimulation ; (@) orthodromic
stimulation ; (/) direct stimulation. .
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2 5. IRENEAL b BN R RSN B ERER
REZMEIDVDREL RBZOVHD BB,

C. Ef)/ A oroEEH

EE 4 = v AR OREEO SRS B
T bridge [ Ic X 0, BU/NER &8 U CERIG
OIE EEE LT v B—FiAEE /A 5 0
EEFE TR 9 LRABCHA—#/NERICED
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Fig. 3.
Changes in the reflex activity and the excitability
. of motoneuron. (O) single maximal orthodromic
stimulation ; (D) direct stimalation (3x 107 A in
records a, b and upper ¢;4%x107 A in records
lower ¢, d and e). (a) before oxygen lack (95%
02+45% CO:);(b) and (c) 40 and 60 min after the
application of 95% No+5% O: respectively ; (d)
25 min after the application of air ;(e) 50 min
after the reapplication of Na.
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Summary

1. The effect of oxygen lack on the responses of motoneurons in toad's excised
spinal cord was studied with intracellular microelectrodes. '

2. Oxygen lack resulted in the decreased resting membrane potential and action
potential. Recovery was seen by the reapplication of oxygen, and postanoxic repolarization
overshot the initial level.

3. Excitability of motoneuron measured by direct stimulation was first increased by
oxygen lack, but eventually decreased. In the recovery phase excitability became for a
while lower than the initial level, coincidentally with increased resting membrane potentjal.

4. Failure of synaptic transmission to motoneuron caused by oxygen lack was largely
attributable to lowered excitability of motoneuron and reduced excitatory post-synaptic
potential.

(Deprrtment of Physiology, Fuculty of Medicine, Kyoto Universily, Kyoto)
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The change of blood pressure following stimulation in the mesencephalon of dogs
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HRMEROMEC S L ETHECET M
HizowvTEHL »oEE &h, HIRTH, &
BER OB OV TOXBME PR VLA DR
R L, Fhbr@Ebhsh, I LiCmE
BT BB BN <, Kabat, Magoun &
Ranson”, Magoun, Ranson & Hetherington'®
BOWERD BDO BT, £OEPEEET 2H
RTFE, Bk b ENREOMELED &5
% BAMEHAOREIC b 2 » TEIKINICE
TR TBIRTER. .

& XCHEORBDSERE 7 =V B Na
NFlRER I X AN & MERRGEEDIC O & RRHICH
B2, EHLABCHRRTBCT 2ml 7
=% Na (yNglgE:c & 0 e O 24 & AR
L, BEFOMRE2EOTIICRET 5.

I. % & %

| EREWIE 6~15kg O RATETHEMER L 7.
* % HEEAT I B2, Ravonal #BKRREED b &
KR, YEREOZEERENCEAL,
Marey @ Tambour (@i L TREWR HifR & 4
U7z, BB A RREORHTIC D » T
v, BEYEESRMEREENT . AROF
BRI T 28541, RREOBER & HEY
U B S MU B ICERIL T itz 5
U, mEMIEo@miicE, 3RS &
ARFRE L OMCEEHBA L TR ERIHICE
HUMEE & MU & o 2 TEICKIEEL
THi» 7. MREMECS T, RECE:
ZANEEO 2 ERIHCE R, TEIELEE
&, BRI S X OBEARTS & 2 5 2 LS HBR

* R BIREE DA R E
(FEFI344E 9 A22H (1)

*

(Kanno-Hajime) *

5.
HLFERE W i Bk & v, JkéEManometer

Eh v U CFTvy, MR R & FRRICREET L 7.

PREMEREE R 22 B R —BkT 52 L e L, —
B EZ S > TRMEZE LY, B2 VIEE
Besh THMERRICEIERT SvE
/NBE #R L L.

W NRIIC B Te (LB X 2mol 7 =V R
Na BT, 20 001~0.02c 2EE L. &
512 13458k 7o Tubercnlin FyEstsE & 1/5 Tub-
erculin f B2 Mgtz Fv 7223, FEARE o Rl
X, EREEEENMAREO LI ATEADARE
CEFTRALRE. RBHEO &« EEOW
frx VAEEO BRI, Ladkd <L fkE
REd B Xoic (BK) EsL, WEOREO
W, ZTORANEBORMEASNFIDORE
B0 zh LB BRA L THREL 2.

A—RREYCHRRIC ST 52 L& &,
FRENOEFHMZEC 2 VEEh T,
l1EoEY coflErRE T 2~3@Eic& &
Bz, -

KT %2 725 12 Ravonal 3B R #Eic X %
BREFE, i3 Formalin /KD JLENEZEA I
IVHRBRERBIESYE, TAPLPIREEDE
L, 10% Formalin /kKEZE®HE, o X 5
Paraffin 43, Haematoxilin—Eosin Fufs,
7=y Na & b ICBUREOEB XU
SESTRIAHL Bh & B8R LI R P L 7z,

mEELoE#E L LT, Kabat et al.” iz

5\ 20mmHg Pl ko EF 7k b O TS
BEERS, BETHEEL, 10~19mmHgo &
R TR SR R, RERETRLLL,
9mmHg U T O EH, THELERE LA, BET
BEL5ED .
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2mol 7 = Na BuNplExiT5 & &—%
ERTASBEHRORBRLETL BT, R
BEOTEHEZETAEHNT, KO X I RTHEE
%%ﬁ’) z. .

1) BEES TVE NaZNE oBIRAICE
ALTcHBE ‘

BEE 7 = v Na O#E B IS RICEEE
AERBZ LR HAHZ LEEREL, NEEHK
BYXUCHBENKEZEALT, ThitEREY =Y
B Na 0.05cc # B4R ICEEA L TRz,

a) AZEENRKICIEA L1=BE

BB TR CE 2 0 2 7s WEE BRI

EAThEREOCEMTIE & A Eke (Fig. 1)
b) HEBEKICEA LEBE

7 = Na{EA L ERBmERD U ERT
BN, MAKTRCITEHLED TIKE &
L, MRIHRIE, SE & DICHERTS. LirL
Z OIitEOEE T 9mmHg) & 1 4 TH
Vet kB L, 20BETRBEEANIOML
FEORRER S EY, MBROWKE S Zh LATT
% (Fig. 2).

2) A ERICEAShCSS

MEDZEA B CHEA & R I EZ 22
A& EEE 90~150mmHg) it L, K
TR IR & 5. F OBBIHIEE AR
h, MEE® A ICTFREL T < BEBITENT
b E by (Fig. 3). #oMic, &8

R (UTF K K eigEd) 850, L
USRI R X ORI O DMK R 2 bh, L&

CALBOBNDZ M 5.

3) MEMBCEAIhIZES

AERRCHE L OB L H, 2
7 =vER Na i AL THILE, FHRICE
LA EBLERD .

Bl RS X 2 BRMORIE, s oE
WK B IR U AR % T - T mESL
E 7.

P EOFHER T, mRKENCEANSRTE
HE 0 MEEMT Z0BIN#HEEIC X > TERK
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Fig. 1.
Kymograph tracing showing changes of blood pressure
and respiration produced by injection of 2mol sodium
citrate 0.05cc into the unilateral internal carotid artery.
Time record ; 3second.
“ 1" indicates the initial time of injection,
“} " its final time.
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Fig. 2.
Kymograph tracing showing changes of blood pressure
and respiration elicited by injection of 2mol sodium
citrate 0.05cc into the unilateral vertebral artery.
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Fig. 3.
Kymograph tracing showing dramatic changes of blood
pressure and respiration resulted by injection of 2mol
sodium citrate 0.01-0.02cc into the aquaeduct of
mesencephalon. :
“4” indicate injection time.
il s h, #WEEIKCEAShEREZOZT T
ZOEPDOT Lix L CERTHIBEORCT

LEES I
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DEMETRD 2 - 12,
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EEHRE EEEEL T, b5 vixmE
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Fig. 4.
Kymograph tracing showing changes of blood
pressure and respiration produced: by injection of
minimal dose of 2mol sodium citrate into the central
gray matter at the level of rostral part of superior
colliculus.
(Injection of 2mol sodium citrate 0.01-0.2cc).

Fig. 5.
Photograph showing the injected area in Fig. 4.
Dark area due to hemorrhage and injected indian

ink.

Fig. 6.
Kymograph tracing showing changes of blood
pressure and respiration elicited by injection into.
the central gray matter at the level of inferior
colliculus.

DI X A M E O 2 E)

T, o THRUIGENICEAS v D, miK

BICFELZ L2 AT, & & b2CKENK
QBB E N L E2EB e 2 nBlb D
{7, TRbHEERCTHEL L.

FUC IR B O SRR A1 Brown® i 7 &
v, B (pars dorsalis), MBI (pars lateralis)
BXOBEMARE (pars ventralis) I3 FH L 7-.

FOKBEBEOMR & BAlE Tk Y BinE
Bzl Twv 5.

R KE BV ARSI C B v Tk, & LT
BUEE & B c b 7 » THEOMETRE (20~
40mmHg) #3», EDCHEHO MEORE &
b &by (Fig. 4, 5).

B crzoE»REE LR RS
25, BERMIEE (pars, ventromedialis) O #E &
OBATHIC I © CTIED &g EA XA bhi
TEHbD.

E e BERHA R L O LRSI b heg
B UESo mE TR (10~20mmHg) »3#

CEshi.

LK B LR L oIk vy T, 4
R X OBEME i mED REE v LEE
O TFEZEL 10~24mmHg) 2382 25, & &
W LAY L0 L E R AR DL,

LERAOEE P o TFTEOEE £ TOHLK
HERARE TR, ~BehEE R LEER
mEMR EH (16~50mmHg) L, U»d EEHR
Al DG L, BBCRBRNEIC R L e
(Fig. 6, 7). # L CTRMicte» 5 icoh THER
AVEELRS.

Fig. 7.
Photograph showing the injected area in Fig. 6.
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FE T EOEE O FuC K HEFTHE O AR
RUOBEMRc - TEOEE & (26mmHg)
HE2VIEEETHE 24mmHg) BAabhl.

PLbo X 5 i Hul K E @ vpfll & B & T
| MUEBMLOEER b VW T, LEMROE

ETCREELLTMENSEICTREL, LEEA
DEEPSFEOESITbE » T—iFICILED
BELARL NS, R E e OBTHIZM
EFHEO @RS 5.

—RIC UL IR B RIC A 3 X O R
PR LT, EEz-aSEHe K. K, &%
wwago KK, F0E#E Fd 5 v
HiE 2 & I AMRZLO BIR AR 2 b h, TeTE
Bt L officHbi, F-RE, IREES,
ERIE B X OB OS5, T, B3EH B3k
RIEL R bNT.
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Fig. 8.

Kymograph tracing showing changes of blood
pressure and respiration induced by injection into
fithe medi«] reticular formation at the level of caudal
part of superior colliculus.

Fig. 9.
Photograph showing the injected area in Fig. 8.
PED. CER; cerebral Peduncle.

3) SMAEEEE I

T H AR X v R L AT - 2.
IHUBE O RIS 13m I B U CEERUE T,
L2bEIET5 22 ATCRMED EADOAR LR
T lRE—ELRL, wTh b IR R
WUBEEO T (10~30mmHg) 04284 bh
Tz U T FHEM S T 513 b IR <
LIAET AR BN

4) NABEEF (REEE0) K
B AR & % v R X0 Jst L
U 72,

PRI &AM & BRI E e 7w L T
WSO & ZAH LD TR, FRT 3HMmE
MBI L BDBRERD 5. BT 5 &
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Fig. 10.
Kymograph tracing showing changes of blood pressure
and respiration elicited by injection into so-called
“Raphengrau” at the level of inferior colliculus.

Fig. 11.
Photograph showing the injected area in Fig. 10.
FLM ; Medial longitudinal fasciculus. DEC. BRACH.
CON]J. ; Decuss of the brachium conjunctivum. N. L. C ;
Caudal lineal nucleus, i
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ZATE, BEACNEOHEERCLBED
FHZ{L (10~40mmHg) Th D, EREOHEE
ORERE I UNTRCLDEEL T SR
Bhs. LabTHEIvThd @, KE
Whne#t-T2~34 (L&icd~57) TR
A CFEEOMER L ED, Ui LIEAREKkE
B3 5 (Fig. 8, 9).

FEEED DI MERELTLELBD ORI
- Tz ’

SRR, NREE S L ARIEAR e LTHE
mO K K 88460, BERRAFZLIELEA
LNARERKOEPZEEALERNP - .
L5 WhWREEKHAYE (so-called “Ra-
phengrau”) F#

ZEORRIC LB LRI EEOLH,PTDH
EBBOMESBLEBITOT, IKIOEE
LR

FE R AR B B VI NEE X DRt L <
ﬁo 7.

LERBMOE S » 5 FEOHE & TiX, Nucleus

dorsalis raphé [ ORERERFE BV T,
# 7= Nucleus linealis caudalis (Brown®) & &
bhrBEEAMcdEL L ThEREEC R
F (20~60mmHg) L, EAER—RicBEMc
Lo TR RBEMA®D 5.

BEOLREIMRVERLL, K
FERARE i Y RBIKABN S 2
L 9% (Fig. 10, 11). R

chieRUEEMEoBsT . 0%

i, oK EBERBTH O

E&ETH (20~40mmHg) # Q
DEEF > &V UERELO \\.
Ramot. EBHR BTE ——

o BERRAAK L HBENE R
»bhiz.

T, BREFEECENS. T blEERL
ERgrictkider iz vy, bFeEE 30~
70mmHg) ToRICHKER#EAL, ELEL
ERERKEE Y. MEO LRTERRL,
Bz 3fEEiomEcd &b,

HERBAR L LT, RS X OB 0T
#, HE5CIEETERE AR EBE .

T EEHE

BB R RS X VT 5 7225, waA
TS b BT EHECEA ST EETH -
OT, TOWOZEOERITETS.

PEFERT S &, E RS FETEAE, B
R, REREOBEHOTEDE S OH
BH o dut K B b Uit v b w5 “Raphengrau”
ThH Y, b3 “Raphengrau” T BRliC @
QI Ul S CILE ERERE L R D, O
THHEEEHED 5.

METFTHE®ME, EEMEloEssicsvwTH
OIREE R b OB BT 5 RO IKEEETT
W, FPEXEBIOCEEXHEZIXETHY, £
O EPANEBER L OMAEERCHEL TR
D, NEEEcREEOB S THERS I ON
T HE L T B ER D 5.

ERE, TERIOHKETRALOMELRLD

Fig. 12.

'Maps showing points reactive for blood pressure in the mesencephalon

and rostral part of the pons.

6) HERRFRH

TR RNE X V2@ L
TEHFLE.
nEREBteh ki ERL,
Bxc LRT A0 288 L,
i kERRO/ Stk v

triangles.

not indicated.

Marked rises of blood pressure (more than 20mmHg) are indicated by
large circles and moderate ones (from 10 to 19mmHg) by small circles,
while marked falls (more than 20mmHg) are indicated by large solid
triangles and moderate ones (from 10 to 19mmHg) by small solid

Slight rises or slight falls of blood pressure (less than 9mmHg) are
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WEThE, BBy s mERAERZT
DAGE T VIR D D, mE RFEE R
BEIAOFTEOE S CRBCKERE, BRHs
X UMD Z & REKH O E R iR
LTwa0iclL, mEFERCEHES LT
O IKEE O BRI A L FRBHICEE L Tv
% (Fig. 12).

PlEo o mE RS, 3 b bEIREHE
FHORFETR VI LERAI S TROFHED
FOKEER X O b 5 “Raphengrau” 85
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WHEL T, IERESRE L CEREEERT
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2k - TS ich iz » T%ﬂ:@kaﬁl%ﬁbt LT
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EBIERL, LBEEBRMELC2 2ibhh, 1

DR RERMERE B ) AAEE b - THMIE
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lﬁﬁ@%EToTEMK%iU,E%FHW
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RICOVCTHRELROEREZ L. ThbbE
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Al D OHLDL A BRI, &L T
LHMOBERELLEL R30ERD .
BRI RO BREC R W TERT A&
WEEGETE R B L7225, Zhic X & ko
Luys A T30 w & © Forel #3h & LA
KESEI O i 77T 5 TR 0 MR 3 HE
PIRERE O FAK EFE 2 bh, i HcR
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MOMIEEZ FITLo0EGEL T HCHT 2,
IHhNHEHRECKBEBIRAD EV,TEY, %
BRI O Lo E & T& 5 { Maynert
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Z O EDHOEIBE LRI T, BRIKE
izt - U, TESHOGMESFEEZ O SME O
T HMIcEL CHEZRMOE & THET 5.
BZ L HEMSERIKEECKZOTH S S
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Summary

The author examined the changes of blood pressure induced by injection of minimal
amounts of 2mol sodium citrate into dogs’ mesencephalon.
The results are as follows;

1) Remarkable rises of blood pressure are obtained after injection in the central gray
matter at the level between the caudal part of superior colliculus and inferior colliculus,
the interpeduncular nucleus and the so-called “Rachengrau”.

2) Remarkable falls of blood pressure are observed in the central gray matter, its
borderline, the commissure of superior colliculus, the crossing of the latter at the level of
rostral part of superior colliculus and also are seen diffusely in the medial or lateral
tegmentum.

3) Any changes of blood pressure are not elicited at both colliculi and red nucleus.

While considerable rises of blood pressure are observed in the midline of mesencephalon
at the level between the caudal part of superior colliculus and inferior colliculus, regions
in which the remarkable falls of blood presser are obtained are diffusely distributed in
all tegmentum and around the central gray matter at the level of the superior colliculus.

As changes of bloqd pressure following injection, whether rises or falls, continue

- invariably when these once start, in spite of lesion of injected point immediately after

injection, it is concluded that any points which elicit changes of blood pressure have only
starting functions, but not continuting ones, presumably the lower center may possess the

latter. ,
(Surgical Clinic of Tokyo Deental College)
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Thyroxine-creatinuria in relation to caloric intake
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Effect of Thyroid Feeding upon the N. P. N. and
Serum Creatine after Bilateral Nephrectomy. Number
to the Thyroid denotes the relative Amounts of
Thyroid Preparation given.
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Inhibition of Thyroxine Creatinuria by Over-feeding
(male rabbit). ‘ ‘
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Inhibition of Cortisone Creatinuria by Over—feeding

(male rabbit).
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Table 1.
Effect of Thyroid Hormone upon Creatine

Metabolism (male).
Thyroid (Lilly): Daily 3 Tablets for 11 Days.

Before administration After administration

Basal 0,  Creatinine  Creatine. *Basat Q2  Creatinine Creatine
Age Consumption - out put  output  consumption  Out put Out put
9 cc/min mg/day  mg,day cc/min mg/day  mg/day
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. Body temp.
¢ 37 Ewi
36
/’"igoE ‘Pulse ]
NW
60
ke Body weight
59[ 0dy weig }
57t
/oy 5 Urine volume .
2 [ P ___"____'_./ ) J
L
™oy ¥
1800 Creatinine
MOOF ™ ™ e ey
10Q0
™Y, . -
150 ’
100 / ., 1
Creatine !
50 A b
5 10 15 20 Days
Fig. 4.

Inhibition of Thyroxine Creatinuria by Over-feeding
(male).
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Hopkins Press, Baltimore, p. 597

15) ESFREE - BT K (1935) B R € R R =
AWy isesr ) vipe=2v7F v K/
MR KRESEE 34, 155

Summary

It has been observed that the thyroxine-creatinuria can be inhibited by excessive

calorie intake.

- Suggestion was given that this creatinuria might be the accompanying phenomena of

thyroxine catabolism.

(2nd Deprrtment of Physiology, Chiba University School of Medicine)
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On the metamorphosis accelerating effect of thyroxine
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MR, HBREEE T CET 5 Hb ElEs
n3. ZoRERBERENREY ATEER (A) &
Ve dt: (B) it THET i, EAEDOA
TEDRER AR SN, FRRAOREDR G E
B - THHEZTZZ EBbhrb. Thb
DOAFHO MBI BEERICATHECHES L
5z LB 2R TIAL TH 5. BlL HIRER
HoBEEREEDELERC I > TELLN
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mm

15F

Tail length

Fig. 2.
Effect of Thyroid-powder upon Shortening of
Tail Length.
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ol Eik2ov TR, BAORRLCrH
RRABRESEOMENTFT S THA Y. hic
U T % FIRERA 0 2R A2 R SR & M B AT
LidElic#Ez A& T3 Fletcher Sm Bi&IZ 7
DEEZRIHEC-OTH Y, RRPBAEAIRY S <
Py 7 VORABERELEME LD VLD
TLRDOVTHHEBEEEOMERD A 5.
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1) Fletcher, XK. & N. B. Mpyant (1959) Oxygen
consumption of tadpoles during metamorphosis.
J. Physiol. 145, 353

2) D’Angelo, S. et al. (1941) The role of the thyroid
and pituitary glands in the anomalous effect of
inanition on amphibian metamorphosis. J. exp.
Zool. 87, 259

3) Frieder, E. & B. Naile (1955) Biochemistry of
amphibian metamorphosis : | . Enhancement of
induced metamorphosis by gluco—corticoids.
Science 121, 37

4) BB 198 v f e v e 2 U7 FVIRES
m Y —3RH AARARERE 22, 36

5) & BB (1956) +~ v LK 4, 11

Summary

It has been observed that the metamorphosis accelerating effect of thyroid praeparat
can be inhibited to a certain degree by excessive food intake.
Suggestion was given that the protein catabolic effect of thyroxine plays the dominant
role.
(2nd Deportment of Physiology, Chiba University School of Medicine)
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On the shunt in a model of vascular network.
A study on the vascular system of the hindlimb and lung of Japanese toads
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Fig. 1.
Schematic representation of experimental system.
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) Fig. 2.
Action of 1077, 107%g/cm?® adrenaline on the perfusion preparation of the lung. Perfusion

pressure : 30 cm H:0.

a) Record of drop intervals showing the flow augmenting effect. The height of ordinate indicates the

interval of drops.
Time scale: 30 sec.

b) The light intensity projected on the photoelectric tube decreases at arterial side (@) steeply and 4.5 sec.

later that of venous side decreases more slowly (3).

Time scale: 0.5 sec.
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Fig. 3.

The relationship detween the perfusion pressure and the
various factors of perfusion preparation of hindlimb (a)
as lung (b). Every factors are indicated as the relative
value to that in perfusion pressure of 12 (lung) and 15
(hindlimb) cm H20.
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1. adrenaline

B RER AT adrenaline iz X Y KIED R
NP b TR CEREWD & Yo TR U 2 8%,
METRROOZ ELE MO L bbb - Tz



48 B —— 2l M AR B O BFR & LT oMo\ T

B U B R 5O RRE RN R TED e
Y, WIRSRIBEAFHETH -2, ThixlE
CREWL, BRI L, THRESA Ty 2EBEE
FELECLDOTHD. ETIOR, HEEHE
B CHICELT 55, Beofilick -T2

DO R 5O TREN LB 8 1 EROE

2B .

Table 1.
The action of adrenaline on the hindlimb perfusion
preparation.

a) Adr 1078 (hindlimb)

— BB TSR (Rr) A (Nr) &
ZVREEE (Lr) 3R TES Lok
T, M CERE AR U Wr B8 L R
Rr 0EnoEde Nr oL 2RT5, B
DB A0 RN L 7= 13 Reny O34 & Nr o~
#hi, 5w Rry o#Eme Lr 0N %
U, BEOREOBINAZE L VB Ren, Rry 3t
MU, Nrdbs vz Lrdhk VP L.

2. noradrenaline

REMLFI2E 3 ~4TIET .

noradlenaline OREFECERETIERIZ, B

Rr
Example Ir Tr Vr Wr Nr ———— Lr o, MERoBEL Ty AR Y mERIE VTR
Rt Ren SEHERIC 112 LR 0 Adr O & —B( LT B
No. 30 0.7 1.0 08 14 08 08 09909 N . i N N
08 08 07 12 07 09 10209 B, BB OREROBALGLSDOMER D
b) Adr 1077 (hindlimb) Table 3.
Example Ir Tr Vr Wr Nr Rr Lr The action of noradrenaline on the hindlimb
Rri Rro perfusion preparation.
No. 58 09 09 09 LI 09 09 102 0.9 a) NAdr 107" (hindlimb)
No. 60 09 1.0 09 1.1 09 0.9 0.99 0.9 N Rr L
¢) Adr 1076 (hindlimb) Bxample Ir T V,r wr B Res Ren
Rr
Exampl Ir Tr V; Nr ——— L No. 51 07 09 07 14 06 0.9 10508
e TV Wr R L No. 52 06 13 07 17 09 09 09 0.9
No. 53 08 07 05 1.2 04 09 12 0.7
No. 58 04 09 03 25 03 0.7 1.04 0.7
No. 60 0.3 1.6 05 33 09 0.7 0.78 0.9 b) NAdr 1076 (hindlimb)
) Rr
Table 2. Example Ir Tr Vr Wr Nr EI—A—R-; Lr
The ‘action of adrenaline on the lung perfusion ! 2
tion. No. 48 03 14 04 33 06 07 08 0.8
prepatation. - 03 23 07 33 19 08 06 12
a) Adr 1078 (lung) No.51 0.2 40 07 50 22 07 05 1.3
Rr No. 53 0.2 09 03 50 03 07 09 0.7
Example Ir Tr Vr Wr Nr —~———— LIr
Rry Rrn Table 4.
No. 13 14 23 31 07 73 13 07 19 " The action of noradrenaline on the lung perfusion
No. 31 14 28 4.0 0.7 133 15 06 24 :
15 14 21 07 03 12 18 07 preparation.
08 1.0 08 1.2 09 08 0.9 09 a) NAdr 1077 (lung)
- Rr
b) Adr 1077 (lung) Rr Example Ir Tr Vr Wr Nr ﬁ Lr
Example Ir Tr Vr Wr Nr —— Lr ! s
Rri Rrn No. 45 05 15 07 20 11 09 08 1.0
K . 5 . . 0 1.0
No. 46 17 07 11 06 08 11 L2 09 No. 66 11 10 11 08 L1 10 3% 1)
14 08 1.2 07 09 11 11 09 : ’
c) Adr 1076 (lung) b) NAdr 1078 (lung)
Rr Rr
Example Ir Tr Vr Wr Nr —— Lr Example Ir Tr Vr Wr Nr —— Lr
. Rr an er Rrn
No. 75 09 09 08 1.1 0.8 1.0 1.05 1.0 No. 66 1.2 09 1.0 0.8 09 1.0 1.1 09
No, 79 13 09 11 08 09 11 11 09 1.2 09 11 08 1.1 1.0 1.031.0
12 11 1.3 08 14 11 09 11 1.2 1.0 L2 08 13 1.0 098 1.1
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% PREMIC I Adr & ARE R 2R L . BD
LHEFICE © TIREREEHD L - Rr,
Nr, Lr o &R L. BTRERERDO
B#ix Rri, Rrn oA & Nr, Lr OHNE & 4
&, BEmEEINOEE Rr, Nr, LrvThd
BNt s », H5\vix R 380, Ren, Nr,
Lridi@Po@EmERL 2.
3. acetylcholine -
AChiI I IT 38 T I ERE B U iE © BU5
, BB TRBEOAEZ L DT EEEL
EMOIDID OFFRT 2 L 25 THHN, FEHD
BREERLINEFETH2LOTRAR» T2,
TIEIFEER O E/LIL 88 5 ~ 6 BOARHNCR
XhTwvsXsic Adr % NAdr o4& LFHU
XO BB L E TRTRNEFE DD B DI
Table 5.

The action of acetylcholine on the hindlimb
perfusion preparation.

a) ACh 1077 (hindlimb)

. Rr
Example Ir Tr Vr Wr Nr ——— Lr
Rl’] Rra
No. 43 13 08 1.1 08 09 1.1 L1 0.9
No. 44 16 09 15 0.6 15 1.1 097 1.1
15 09 1.3 07 1.2 1.1 1.06 11
b) ACh 1076 (hindlimb)
Rr
Example Ir Tr Vr Wr Nr —— Lr
RII Rl'n
No. 43 04 13 04 25 06 0.7 09 08
No. 44 1.3 06 07 08 04 10 14 07
No. 64 03 23 08 33 19 09 06 1.2
Table 6.

The acticn of acetylcholine on the lung perfusion
preparation.

a) ACh 10710 (fung)

Rr
Example Ir Tr Vr Wr Nr —— Lr
Rry Rrn
No. 35 0.1 9.7 09100 82 0.7 03 20
No. 37 01 57 07 10.0 43 07 03 16
04 14 05 25 07 08 08 09
b) ACh 107° (lung)
Rr
Example Ir Tr Vr Wr Nr Lr
Rri Rrn
No. 35 0.1 6.1 08100 51 0.7 04 17
No. 37 0.1 7.8 05167 3.7 05 03 15
No. 39 04 28 11 25 30 08 06 14

Nr 5wt Lr 0L TH -7z, DE VRE
TR MR L, Rr %3 Nr, Lr
CETOMARRED LI DCBET, ERE
WAOThBREE L i, Rr o#E: Nr omd
LEREDEDR, WTE Rr ok oD
Fic Nr b5 ix Lr OF L EINE - 20
Th 5.
4. histamine

histamine RNEBE & Ic b (EES) KimnE
I d (BREID) PEM & vz ARIGRRNCE
TERHEENR TV B, BEFOKRLINE

Table 7.
The action of histamine on the hindlimb perfusion
preparation.

a) H 107% (hindlimb)

"Rr
Example Ir Tr Vr Wr Nr ———— Lr
Rri Rrn
No. 49 1.1 14 17 09 24 11 08 13
11 23 26 09 6.0 12 07 18
No. 54 13 19 25 08 48 1.2 0.7 17
b) H 107? (hindlimb)
Rr
Example Ir Tr Vr Wr Nr ——— Lr
Rri Rrn
No. 76 1.1 34 37 09119 12 05 23
1.4 33 46 07 153 13 05 25
1.8 29 52 06149 11 04 24
Table 8.

The action of histamine on the lung perfusion
preparation.

a) H 107* (lung)

Rr
Example Ir Tr Vr Wr Nr ——— Lr
Rn Rl‘n
No. 47 39 04 15 03 05 1.3 1.7 08
34 03 1.1 03 04 1.2 17 08
b) H 1073 (lung)
Rr
Example Ir Tr Vr Wr Nr —— Lr
Rri Rrn
No. 47 58 03 1.7 02 06 1.0 12 08
55 0.3 1.7 0.2 06 15 1.7 08
No. 72 12 15 17 08 25 11 08 14
c) H 1072 (lung)
Rr
Example Ir Tr Vr Wr Nr —— Lr
Rri1 Rry
No. 72 12 09 22 08 43 09 07 14
13 1,1 15 07 17 09 09 11
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hindlimbd lung

control 2 or

presswe (————_Dor

BRIORBEHNP BB, BRLUA
EOMEREEZ LICERTHY, O
BiEr BN FEEED 2 L b ERL
VWb EEONBRIOXIBRFTED
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Fig. 4.
Change of model of vascular system by various procedures.
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Summary

The action of adrenaline, noradrenaline, écetylcholine and histamine on the perfusion
preparation of the hindlimb and lung of Japanese toads was investigated on the basis of
dynamical analysis of vascular network. The perfusion velocity and pass time through
preparation were measured and the effective diameter (R), volume (V), length (L) and
number (N) of vessels of a simplified model of vascular network were calculated.

1) The perfusion pressure has more marked influence on the length of vessels rather
than their diameter.

2) Adrenaline or noradrenaline produced the vasoconstrictive effect on the hindlimb
where each of R, V, L anb N decreased. They produced the vasoconstrictive as well as
vasodilative effect on the pulmonary perfusion preparation. R, V, L and N decreased at

the case of vasoconstriction, while R and V increased and L and N decreased especially

at the case of marked vasodilation.

3) On the hindlimb perfusion preparation, acetylcholine had both of vasoconstrictive
and vasodilative action which were accompanied with the decrease and the increase of
R, V, L and N respectively. On the lung perfusion preparation, this substance produced

marked vasoconstrictive effect which were accompanied with the decrease of R and V-

and the increase of L and N.

4) Histamine produced vasodilative effect on the hindlimb as well as lung perfusion
preparation, and the increase of R and V was observed. L and N, however, increased at
the hindlimb and decreased at the lung. '

These results were discussed comparing the dynamic model With the real vascular
system, and it was concluded that the shunt system has more important role at the
pulmonary blood vessels comparing with the hindlimb blood vessels.

(Physiological Department, Yokohama University School of Medicine)
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RE B IAEEMERICEES. X seizure discharge
LZOMMIRBUCHET 5. AEE, #Eke
HICBAEEP I, ERBEORKELTID S
DHTHD. FIHEEEZED 5 &L EORKEEL
ERIERERY, BREN, #E, Rows
PHBICED b 32N EESEHRE DTV IER
Z bR,

2) BRI LR ORBK OB A IRKT
BT I 5 % B BHE b B D4 L O ZEE b P
EROFHOBA LA LERTHS.
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3) BB OAEIERE 2V CHIBT 3 & E
BB B i THz ORI 25 BB A RE S ER
BIOMABKETEOMEITEDEMLL 2
P, HBICEK2BEAL % T~8Hz OEILE
3. AEE, LER2, 3ELTHCEBNTRIG
BRI, FIBERL TS5 & EEEF SR
doha. L LELOZLiEw.

4) Bk oM ERORBOBE X, SMIE
BRIBOBAE EFRUBROMABE N, £z, 7
BIBRRTROBEOAZBRRRIZ LY, BEHILEE
AE &0, BAMRKTEOME A LT
W3BEBL T T~8Hz ORI BE08H 5. 5k
B LIEESEE TR b B BEILOZY LI R {58
Wl (8~10V) THED B\VIRBE OREEN S
LNBHEARDS.

16. EEES « SEFMIE (FEAS 1 4E)

HEOBEECKH T D v-amino acids DR
22T ‘

. Bunzl-Augelucci @ Jjk& ot B U= EEOHE
OBHEFRFECE>T, o7 3 7 BOTHK
R U T e 582 5 2 2h 80~ .

Co-Cs ® o~7 3 7 BIBHREIHEIER LR
L, #®# &k GABA > BOGABA > BAPA =
AMBAPA > AOBAPA DIET® Y, Ce ® EACA
13T U A RETHESED b, AABA R AAPAT
1225 b 2R DF, Purpura Soft b3 & R —%
U, o7 3 7 BROBUHITER &L sic ki
BIRAET S &2 6505, X Strychinine (1075)
BERIC X ) GABA OIE RIS OFER Z1T kv
2%, Picrotoxin (107) ZEift Tix GABA OfFH X
KL= .

Fic 5-HT OfEA & #%% L » 5 Atropine,
Dibenamine, Tryptamine & 8 LSD iz X - T
GABADTEHMR KT B 7zHiz 5-HT & GABA O
ERABECA b OBEEERDHZ L5 1t BI
%

BiXiX B & AT.P BN GABA % 3t I 5 BERETT
L iz 88T b GABADHIHIMERA R i is.

17. ek - &0 B GUAH 14 - &
Rk (SURE 1SR \
T o RIERROREE » FRS B ATEIED
HEES /(O VICRIETHE
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W (i CEREE O NembutalREY) % Vv THE,
NEBZE R & Forel FGaZ KB, ARAMER ALK
BE, DREEREEZ L (0.1-0.05msec DIE
F¥z, 5,000-10,000/sec, #Hfit 2msec, EIE 3~
8V), EHEEEE 1 v VICRIE T HELHE
Liz.

1) FEHBOBE, BB e O e S
Nixzh &K ER ., 1 v v (BEEIOES
FE) XU, 7-9msec D &R EPSP & A A
7EMERES LD, AU KHURE SR
&g vV (BEIETOMEFRED 1T & 10-12
msec DEEFTIPSP #4EF L 3 A MBS, H
BMEFBOES 1 = v iCBRAEEEY S22
V.

2) Forel FAR S, b/ Mz SBHERIB
OBE, FEHBE UEEERTR, FHEE
CIEREBDT. KaDvr 7 AEMHE OB
BHREHBOBE L VBT 1-2meec <, R
S VEHTHS.

3) PEEHERARBOSE, HEHERVZ
N EEFFRES) ) 1 v v T 4-6bmsec DERET
EPSP & A <A 7BAEREEXLD, REHED
NI FREOTRWEPSP & Zhic i IPSPE
BELLB3FHABREC. 2ZhFIFHOmAIIEE
MECHEDLRS.

4) rRIERAOK BERBOSE, BERARIH
EBELOEEERRD S B0, EPSP 0% i3/h&
CTAAL 7 BRI ED LD DBERKTS
ThHY, IPSP FHBHENTHS.

5) BRNE/ A v 2ELbNB L DD

Th, TRERRMEHBIC LY A1 7 KEEE

ETEBAREL, PHErLBFHONE/ 1 ey
FAUCES A r VY EHIET3RRAEERD
DEELZBRD. 4

6)  RIMETHIBIC XV EB) ) A v iCET B
7 7 ABRMITKEARERNROEh S EERE T
DN, Bolt SOREENZHELHB.

7) FHATMRELS, RE#ENSOFETD,

U EOmEExDES) /1 » VIEBORTHRE

HeEELONDHREBE.

18. B#EEEE (FENTERE24®) - AR *
(eRICAERER)
KidRHE D dendric potential [CWdT 33X MU

= B

S=vEsSUVDER

dendritic potential E % i B E s i 1
TBKMG (DCR) 23, BB LB apical dendrite
DEEZRTHIDTHIERLEL DADOED B4
TH D, ZOdendrite DIEEICEIL TIX, 4
REZFPREENTEDY, axon® soma 2T
550 mRENRBEREFERZELL W TE &
V. ZHIBEUNER LS dendrite iZ3 L Tk E
HWEERRFE &> TR AIC mass activity
LU THABBEDOHEAS BB EMRZLT
WELITTH B, FIZEREHFOHEEDS, Bz
BT > TRVEDE - 1 EREE - T
BHEDREREHETLZS. ZhizA btV r=v
L2590 DCR ~OHEBIRT 3 ERhicEFE
Thd. ZIZITEESE, ZoFERT, EWEL
R R S50 3 R - 72 SRR E L& Ok GF
—HkD D ENEBRF L=,

ZOFER, ALV 2=v2 27 5 Vv (topical
application) & R UIERE LB, a3k
&% dendritic potensial 345 B RIINE & 1T
UM OB, BHcigsR) i TIEE & AR (B
ERT BN, THIZEBENEL 2B &t EEA
FELUL, gradual T E B3 FEN T 7. Ll
triggered strychnine {or curarine) spike?34:3 %
DRAEGNT, DD —EDOBREITELTHD &
Bbhd. #HROMES 1o Th gradual 12 K
DRESHESR, triggered spike 2B L TR
BN THS.

DLEBRL 72 X5 REEM S, HFET 2L
FLH—CERERZ L0 L Ebh, ZOWE
WOTERE, BERE BviRE), B5H8OIKHE
RUOBIEARE O function & U TEBEENBRET
HBEELB.

19. EXFR « BLRESE (BPEKXE 248
PEBTEICHTIRORORSICOT
REOWEIL, ThETELEL RSN TER.

TEREFAVIZIE, Brodal 2, HE/PMMRLZEDS b

¢ Lateral reticular nucleus #3521 EE

HEELD, béOERFRIME-THHEERTE L

W5 EEENEREMOERICE, BEHLIE

FFEHAH 27228, CombsiZ1954EHEE H—L

T, RFEEE R &7 2 - VBT, BFERELT

RHE-FCFSECHEERBMARZ bR B ERE
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E# 1z H1XCombs DFFFRIZH L, ROEMET
&, EBEfT-7. 1) HREMIFEL THHS
HiZbhlz>T, DELWGHERTS. 2) %4
7 & — AR RAEEE AL O BB T R O AT
KERIRTH, TR OSES OMEE RGBT L
TR E AT - e TIT 2. KEwE, B
B, SRS 2019 1 7 A OFETHIBL,
SEOFREMEBERCTRE L. '

WwOR:

1. REFREMLOGMM DL, FTEROFREE
filc3ooftiRic T ons. BILES, FES
MU THB. FhFROFMICEEREMSZ
B, B0/ E OREEIE BN BT
WTRDHEL, MITCR TR,

2. BRiRs BB OF R IEE) & 28 TRV
ERFREMOPs (BBIEE 3 OER) DRMEV
FfEEEBIL, P R, WEHECEEERE
T, R AT E—ABEIC R SERRER T E S
BAL, ZhictE->T, PsDidk s, P.OBEEER
CEHE, BRFOEfHREBESNS.

3. Combs®EmME:, PREMEARIE, EHMICE
ERBPNBERETRL, BMERZLT, 20
MNERBEBEHRTRELOTHEHLEELS.

20. =HEE— RINEF FIREREHE)

“EEBIRERMR (efferent) O EMEHIEE
BcoWwT—"smEoxBRaEt_Sxm”

UHEC RO TREZR A=A BLIURRA =
D “FEIRIR SRR (efferent) 28 LAH, T
i, MRS, RHEE, B, BRESoSMmECHT
SMEWREAERET B LR EEL 2. AR
B TR O METERAE & 37, o
CHRBSRIREE” 2 FIOEICK LT mE
RIERERTHZ L2WLPRALELOTHSE
T5.

EBRHE : =~ T ARET O W =V ROERY
= A BMER. I - TiE, HIFgEAE “7 Y
VvV EBEY (1952), “H v e =2 F VUM
BEHHE” (BFF, 1958) 38 X (f = = 7 v ik (Langley)

R .

C O EBEERCEZ ; 1) post.root [, MOXR
BERE “7 Y Y v REE KTHETSE
BIMEFE LN ICEERR L. 2) spinal gan-

7N

& W 59

glion [, [[120.5% = =5« « Ringer & %A T
5 EEMEGHELPIGEL, —ERHORKETE
U7z, 22 TY¥ggl X D HREIC 245 post. root
I, IOFWELE “7 v 2y v SEBE T THBL
LI AEMERDERLREE RS AP 7. #E
2> TZ D post. root [, [ %83 EMELEME
{Zspinal. ggl. [, MC T cell station 7% LT3
ZEPELNTHB. 3) —fldpost.root], I
DR EFHL LD T T D spinal root #HEE L v B
WL 78, UIMTEE3 post. root [, MAIAB &
ZADEES (quadrant) i “HL v e =2
FYBMNERE K2 F v REEH TR, &
MEZESPICIE L=, 4) ant. root [, [ @
KEOWERE 7 ) ) v SEBE CTHKT 5
EEMEEH S PN L. 8- TEMBIZRT
BEE 3R (Langley) iz X 2 M&H/IME
FEZITw 32 28HLmTHSB. 5) A4S
Voo =3 FVRUMNESHE” W CHIR 2 B R
# (Langley) OF#Ic81) 5 origin #HIEL T
FIE O NEFE L 7=,

M : 1) THE (%) dic origin 2 F L,
post.root [, [ %@ v, spinal ganglion iz T
cell station & /2§ & & 5 OF MAETLIRME & F5E
Uiz Al's “HREIRCEME 3EnEicsiL
THIRIEREETS. 2) FIEOSERAEME
“EXE” REELER.

2. BEH— (KREALEH)
FREIVABRERCE I, AEHERE
i O AR B &
3. AS—TANLICLDER _

ERBETERILEHEICDH 72 Y, Nakanish;
DA A7 ABRERREERCY - T, B, 5RE,
BERUBEEOEHORE £« KGRk, THIER
VBRI VT, ez ohicedshshs
BB A ARARAE & AR 2 2%, B E
&, B, BIEREORED 32O ETHL T
BMAILEBEEE, B UVEARVEBBERICE
THE U TEEAZ Ofh b 25 monochrome film
Tho e DT, ZOBINEORETH BHEM
g OEROME MEE A CEHDLLE
o> REHR D 57228, 4 [Ecolour film G L
THENBLNEDT, ZOARMETBERT
TTIHELEY LR,
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RERME RO EROHEE L LTHREL T
Ko DRBERDEDLZTH - 7208, ERGBEHEZED
BDLRSTVBDTH->TIRERDLTAR
VWEBSDOTHD. SEIOFBICE > THLFLD
BN RCIEL S, ERCERET cHRET
BIECELBELRE LD EES.

22. EH BL - RAXHEE (KREXRER)
Bl#iErh o B MR R
BHETIIFEIC AR 37 ABIC X AERBRAI

X o THE, BEREMRGLEZHENIC BRI

BT BHRBERERCT, BAOREMEFRDH

BURRIE R R TE 2R, SERMER M &

R Eh T 2EIEEhIc b S OREP S 3/

R OBRAET 2ERNTHESN 3OO & A

U CEIMER R b BT A LS8 38

P OIERICE BB, KSR O L

TREMRIEA T B A0, EIEHR O

EHCEI B MU D 2 D—EYIH L, 1%+

A3 A0 BB L 2 EDRREDIE <

UVEARUHEMEA2E-> T2 OhizEEN 3 M

MR, BB (1) BIMHEOTREIL VI

5D T EH B AR SR R TR

LTk ERCB DS,  (2) BlFE O

LV HBES b - =8 CRIERMENTH

BR—E R B e U TS SR ORE B Ew

RERAESNRIELTREDY,  (3) BlMEANEIE R

B ARSI R S SRS R ITETE L T

Wiz, (4) BB SBENTED B

BV EHCBEL TR, v
D EOREEr S (A) BlEEFE450EHA

CBMENETEY, KEICRYTMIESDO L0

RO § ESEREOERE TH D, Ik

DL DEREHBRIOLODEETHS ERBE

DK, (B) AUk SE D EE RGN

BENDEDPS, ZhE ORI BT OREIH

FIEL (BPE) k5250 BELES, (© &

PEERDIAE NI AR ERER S TN 3 EDL S,

TBEMRE OGRS S ORFEICEEA R VERRT
1207 -2 S R3BRELPITR -T2,

2. AEELE - BH B (BABEELH)
BOBRERIC L IERATLOWR
MNEREIC L5 ERG OREOHEE, WK

& B

AR OBRICL L OFREE L2, A
W 4« ORI BR 2 1EA T 5.
N, AN ERITES £4, WRSIEIGRE
XY ZEROEN, LEHELERTHEED
BEARRCIE—EOHERZEHL T4 LR
bh3. #-T, H4ZBOFTEE inverted retina
R, 5, EARIEREORIEL, BREIEG
BEICEIBLEHAEL, Bk, ZhiECTH
RN 24« DS » 5, BE 130 lux,
BEHI60pD SRS, FRU100~120 lux D41 EL
CRT B MISEEH L TZhEORE®, ERGE
DEIERIC DX EEL 2.

1) TR RS S B SERE , B
RLUEE D0, Bk, SkmE & SEFOI
WEL T, 2OXRE, FIHEMLE OEHET
BEAREZEDEDP -2, FZEAEBCLY
EORBEMEEAL, KERAD off KIGELE
52, BBIVRCHIZENEZWL, WEIEHA
LD SRELRREERTERBET (19100 lux)
T, BeRIGEHET3ERR . 2RI
EHTRHAER, BETITRER, ZORBEMD
FRTHIEERRL TS, 2) BRI
D ARSEHTEBAZBENONE AR S

3. BREANSEORERD B, ZHEELTEH

BEATIZRONT aging It X 38 EEbh
7o, PHEEA X 0.2mm B RN B & EIGIRE
T, ZABRRHTNARIECHEEERL T3S,
3) BIREIICIC RV BEAAE B 28, on, off KGR
UIBST R BEE B Ao AR B AT 4 2 JliCE D, BE
RBICTBENE LN, 4) 30p HREELE
HBE, REFOEME 90~150p &L, %
R L X 120~2106T S-potential % 74, IE[%KEZI{\
EEICEEC, Bl ~BE O spike K
D on, off I, BREMERE LI, FiTED 5
LB RIEERD R a>72. 8D ERG 1%, A
BRAOCEMREBNTH DY, 2hit FERE
B &M ABREERL L —FKL, DL EbED
ERG 1k, ZAEBBOBMELKZOERERE
KThBEEILNE.

0. HEEHE (KIKMASE 2 £5)

WU BEBRFOEOSHEC DN T

KRB phenylhydrazine R U F FICES L
T, EOMREERBSEEL, BohBRFMmMER
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DOGSHE ; GSSGE, EBH OSHE #amperometric
CREL, Fio, fREBs THRELZ.
CEORERE e

1) R AR Bk O E /3 ek, phenylhydrazine
OEE BT BB, HENCES TH 55
BEEREVCRERBICAS 2, —HHE, &
BRI RE R T

L2y AFKRICRCTHE, ERROROTEER
Bt oxy HbE X, RARORARMIOF2/3T
IRIMIRBI D5 FHETH - 7z
OV B)VITEMRE RK Y RN oxy Hb T4 ) OfEIR
FRIMERD GSH B, BARMIROMGERT, M
U D O GSH B 3 S Th - 7.

A4) FRARMEROEE O SH Bk, KARMER
iU, EBEEMD, oxy Hb 4 F4 D RO
BRU D, 2020 EROBINBED bhvik.

25. BEHET (REHAL 1 45)
ARG FPVEABOTBRAICONT
A7 b AOT G EM800-400mu - S
T 5A, 400mpll T ORI S &fFic X - Tid
Riclz5.
EHid, (DRSIRRET, AREREARICIY

Pt = v o A OEE IR B HEL 72 84

MOFIERE R LT, £ O M: 28
PHE0F IV B ET, 2-10EB X ORETHE
FEEEFR T o7z, QRENBTF ETCOZEABIC
‘B BERMARE A, BOAICHEE ORI
FRWEERCIMEL 2. .
Bt (D20 QI3 10meE Lz 1228, 20
BRI ES B INZ B I2PE - TRERMNCEIT
L, 60FfRIC A o 72 7= #9400me U F O BEfk i35
b ERATRIC 75 o To. QFRENOREE, <&
KRR RIME 2 RIRL, £ ORI ES
EMZ BT, LIEWICHER L T, 60-70F
WCET 3 &8 400me DT ERL R 5.
BVKEEADEIEBLL D EI2E45FW TR O TH
5. ZOMOEELFRCERERTR, K
g EEW TR, ‘

fih . SO RRARELSOHINE & BT
BEHEMBITTB0I, & U TKEEDEN
BRI ESE & IR T 5 Sl
WE. BHEEEE (RFE81F) dHFEicE
REOFN (KeEHEFEN) 50 bh, 20

BIEAR7 P VEARBRR LB X5 iKkhbhi.

26. BETHRA (KRR 14H)

%% 56 DRSS BER .

FROB & —ERIEG S =BG sk
BOWEELMO b OXE SOEEHEWEL,
REIEERER & bBEDA S & & ORIOAIBIBIGR &34
Rz, BRI ACREEELOERIIS0maTHY
ZOFERHIC—EL, Y+ v & —HEZL/10&

Uiz, §3% &, BIEGHREE0~T045E1E b0

KESHBRBCHERL TP LA, TOBEI bR
—HI NS R Y, ERTFOHEATS. che
HUOBEAREIFGI S B OBE BT
LEEshS. BEHGSERFROREMEL,

Z OWIE & HHEL T 1 2 digitonin ¥FK 3cc Hhic
BLTHEL, ZoMEROBCHAEEREL,

BECEBRER CHIOLKMEERD 5. I
ez offE e OEEEFRERDTHS &, KEIE
JETEIA60G I BES £ TRz ORE, BibEMmE
DYEERREITHEINT 523, 60~705 L k8T
BER>TRECHEI L, Fiz 120 5L LRET
SEFHORERBIHEA T 3. LLEOKER
rhodopsin DR ILOEAAS S B 500mu CHIESH
THERTH BN, BAEETCRIIOLS THEYWE
OREOREMNR, BEGHE—~BELELK > TR
DFBEVIMACOCTERBFESRTORVD
T, TTRBETS. LA LREEOTIRBWT
VERTELD & 5 R E O LR EREL 32
ERLSHECWWT D & v ) HOHP L. Bb
10lux OFR T v 7 O TIKBINLE U REE
EE, oMEONHHEHL TR L, 500mpe
R BRIEHREE, 7 v IR OM TR
WL, BB EEL Ry, ZOBAR
¥% 5 < rhodopsin DABPHERL TWB LD LE
zbh, BELHCST 3EMBEOREP S, K
5 v FIBEHHC 381 % rhodopsin #Z2 LB vz b
DB %5 < thodopsin LA DEWETH Y, =
OYEF—BAR L RBEETTCR T S EUS#
THLOTCRAEPSI PEELLNE.

21. | EHE (SR 2 W)
AMZERRTH L HAES
R v, —QIORER LICHEEEEPLE L

THEAOREEEEIEL, FMOPERE-T
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BEmEHEECAL, ER1EO2 Y vy 7%
o bR E - T 2, REBIEMI
RV EXMEH BT S A2 Y v 27ICRA
WLTHRBITE 77y vECEREL, T0o&%E1
KD 7 40 s BIRFYISEIEEERE L 2.

70y 2T BFAEMICA (BHED:, R
10-20 msec), B (&id, #%FF20-50 msec), C
(BB, ¥H: 50-100 msec), D (BBiEdE, 5
120 mseckh k) OFEREXHT 5.

1) 79 v 7 kel BIlE®R ¢, BicC,
DITHIRIEM 2L, Xail%kT 5. 2) A, B
FIG®RMEBL, M vic e b, HETS.
3) B4xArB, Xi3B&COMETNEET
3. 4) BREMBCIERMEEOCELE DT
KiEYB85. 5 7V y s HisilEE T s e

L3 BH BRIV RELIBD B, 6) BIhIfFZ
BB T L FREMLOBELE L DV ESHITES.
o EZ sV y 2 B X VETL
PR X VIRET 3 cBihER e B2 bh
5. C, DERENE 2O5MERIC XY, g
AEHARIGEEL b, 2hBE I LD
HERXPCEME RS T 583, FEREHROK
BO—EETRTLOTCHE. NAZHRENRE
NTB—RKEIGEELBnbiE, BB K
BOBRBIE RGP EL 2EERREES. K
BEROBNMB LR EEORBICET ZELEL
PTEEZLLNBIRBANRD 5. BREHFRORIE
ThHBAEPEN T EC X viIEMERA L, Mk
T AR O TR SR LY, MEKE
EREOFASMFENBDOTH B .





