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Normal Patterns of Cardiac Rhythm in Experimental Animals
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OREREH Y, BECEPCR Tk Cerletti o
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W, F 7z slow rhythm Ao o2 b D5 I
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PEIZERD bR, T OF)T IR R REEIR
2 00L W TEFEERENTH - 1.

ZKHE i slow rhythm OFF7% 5 Pic>& +o
HHERE 0~5 F « 5~10F> « 10~15Fb0 & D243
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OLOPELE FEIN). Z oFERERY
AETEEL 2L OB RS« Evy
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DHREE2RD. R T %, ERIEREER
B0 OF E % % slow rthythm 28 B, b 5.
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5% Traube-Hering I & 0i§ U = 2.
L HEE 2%, B2 Y, EEEWE. 553 FH)
BREE. T 08y 4. fElcid Traube-Hering i
AE SN B2, LT slow rhythm (ZE bt 7e v,

Z @ slow rhythm ZimEiciF 5 Traube-
Hering &3 L b —FT 500 TRV
3, MECIHREHEDO D - 2HKETLOEY X
4§z slow rhythm i%f?.-" DENDr T b
b5 (BE11). I slow rhythm % BRI
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BELENEERT HIENTE R - 7.
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MRHEARIIR 2T L3 EROBEY Th 5.
1B UH R T IR 50280 bh
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U X I MR ERER 24w L 3 RRBE
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Zh b OHERE IR MEARER 2% O EEIA &
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I OEERE « $HARD B AR ow T, EEBY
B R OB R BIE TR TRO e 2
Al—T 5. KRicZ OEENEER S T/
B A THBH I EiE, HEOREICHR TR
MREIROMBEENRE & U THEMOEERO EE
DD TtHBTEERLT5. HLE2
R ECTEROMBELT ULR < FHITRT 5 LH
UERECEL, T 5 45 OEMRO ki
HAEL T 5. Ele~rnd vyERICRT 3FTA
(FE6X) HIFILLEERS 045800 LTl 45°
DERECE SR, ~r L vREHOEZRN
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DR R ORI BRIk E 503, 20
Bxe L UL OEHEEROEEEL R50ICX 3
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KEATHERRDZZ ENL2 5 (B3N,
4 X).
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FELLES Te 38, Wi bMALOEERR
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bH5.

IR PR EE R O IR RIS T 5 Anrep &S O RE
FER T, KR TEE U TkEMR
BiEoIHE, BEHCRC TxoMEoB®ES

N35TH? ERITV B, RiCHEMGERRE
Fled7 +m ey EENLZSEROEAIKE
MREE WL 254, LLRFBLVCEIREET
% & ERC R EREROBLERBERLIZZ &
L, FRCHKEMERRELBD I~ vk
U 2Be, BRRREREIROEAE R
TrRE0ERC—FT 5. AMICRY THE
RNz FEE Y 2 = —F TR T, FERER
BIRAEECTHBEEN TS,

O slow rhythm BHERED & 5o &
, T bRREREROZFL v b Dic &
HEhr, BRNI0ROBGRLERET, £LT
WEIEHRLE 2T LA TRV, Hx
EEIAMIC TR Y EEcEbR 5. A0E
YR AOEIIAMIZD BHEshTBYY, 20
EHLFEROBACELL T 5. 2 OBEED
FAERBIE L TRWR, MEISVWTES

OB L LTEL VLR slow wave & 8

b s, [BUABFEOMES 2 FlOBETIRME
LAY X a0 slow waves [XEIRBHTRL,
EEAGED, BEHBEIEED R .

TEOH 3 HEENHRRBR IR TAST
CRTERET 22 29, LiRE2 LR T
BT EVIT X VHEEICRELESZ EBMLN,
% O R O HE R SHH T R RHRSR IR
RBLU T T, T ILEPRROREEICARILE
DOEEIT X 5 IR O RN X % & 3P
LTw3.

SRUFREE Traube-Hering O & M-I 51
FEOE 3MEENIRL T—RET v Z & RBRC
Barcroft & Nisimaru'® RO BT & D 3854
i, Traube® O L 2ikic 3PnE b
3EHED - T WERE® 1 Z h & % Traube ©
aflf e BERPrEEHL Tv5 (el 8
Trid & b IC RETR IR & v 5 BEREICRY
TExOREZEL LBACHBALLLOTH
%) Th b0y WOREMARFZICHRE Lo
@ slow rhythm O AR E —-F L T 5. RLE
x @ slow rhythm 1Z4: < BERIKREEIC RV THIR
LizbDTH %2, Traube O 7 Hid REME
4B1E D K% Worara (curare) T L /-8, &
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REERF A EOESE NTHIE LT & &1
BHLEbDThs. L2 LT Traube ikf&khiX
W Ui BE ko o BT & BRI RE L, 3K
SEMGREIITIC L - THHERT 3L vH . HIEZ 0
7 Wi E R - OORE RN & H
WA EbH, BEIOREMEEREO LY
CEETHY, TUETRETH B BT
5. ZRELE xS O slow rhythm & R A
Lo r—HT 500 b5nkv. KRRV
TIECHE SHEE RO TL I N AT 5
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BRI TS » o & TSI EEHES .
Y 300 O BENERERE O RRIiIz 2w
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1) EREMWIAI4DE « B4 B8 - KRISP OO
AR OMRR MR IR A ERICBE L 2. D
P W13 R 0.55.%5 » 7 0.355F) « KK 0.28;
WTHY, MRERERERETRE< T,
FRTRIGPYFR 7P B bh, ZOFHIR
0.42:%5 + 4 0.055%) « FH 0.02,#DOIET & - 7=.

2) MEMREEAREEAR & AL O CETERA & DRI
IR THIRO HAE RE PRAERERY H
v, TOEBSEEHERTAL 5 ThD.
0T L PRIEREROBEZES U THAL
DHEBHOBMLC L - TREEONDZ LER
LT3, _

3) FRITHA THER &E Y = b OTF IR
ERBRELOOEERBDL. THIFFRIC
IERPEERE IR S TEAT 5 2 & & EICIE Y
B5LDTH 5.

4) OEY R AT PRREREIR O E 5,
K R TIRESG105 0 BB 5
slow rhythm 23 x R oz, T EERER
BIROHA LA CRVElicE AL, ToRM
3 E® Traube-Hering ¥ & 1247 L —%
Lizv. ThoHEBAEEIAHATS 5.

THEWRB D, REL pHEE L EREEE - 2
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Summary

The patterns of the cardiac rhythm, particularly the respiratory arrhythmia in the .
experimental animals (14 dogs, 4 cats and 15 rabbits) were studied by means of cardio-
tachograph.

In all the animals and in all the cases comprising various physiological conditions
studied, there was found, except in cases of extreme tachycardia, a linear relation-ship
between the respiratory arrhythmia and the expiratory cardiac interval, such that the cha-
nge in respiratory arrhythmia was a result mainly of the change in the expiratorér cardiac
interval while the inspiratory cardiac interval remained almost the same throughout..

At times phasic variation in the cardiac rhythm not synchronous with respiration was
observed in some rabbits, and it was found to be well interpretable as resulting from
interference of the cardiac and respiratory rhythms. Besides the various waves mentioned
above there was observed also in the cardiac rhythm of the rabbits another kind of flu-
ctuation, a quai—periodic wave of longer periods (approximately 10 seconds); the nature
of this “slow rhythm”, however, was uncertain.

(Department of Applied Physiology, Tohoku University School of Medicine)
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Summary

Observation was made upon the movement of the excised small intestine of a rabbit

soaked in Tyrode’s solution at the room-temperature.

Results are summarized as follows:

1) The excised intestinal canal, preserved in the cold Tyrode’s solution in a ice~house

for less than six hours, could be used without any difficulty for the experiment. Fresl:ﬂy
excised or the incubated preparation was suspended for observation in the solution at 25°C,
it began to contract rhythmically without any supply of oxygen. The amplitude of the
movement grew larger in size in one or two hours and continued its regularity for some
hours and then gradually became weaker. Its rhythm grew parallel to the amplitude.
Further experiments were made in this constant phase.

2) Even if the content of the intestine was small it moved rhythmically and the rate
of the rhythm seemed to grow a little with the inner pressure but no critical pressure
(Trendelenburg) was observed.

3) Hukuhara’s theory, which insists that the pendular movement and the peristalsis
are quite the same kind essentially, was seemed to be reasonable.

4) Antiperistalsis appeared only when the caudal portion of the intestine was highly
expanded but when the excised intestinal canal was long it was difficult to appear.

This evidence suggests that the excitability or the proper rhythm of the oral portion-
is stronger than the caudal portion, having the gradient of it along the axis.

It was clear also from the fact, that the proper rhythm of the canal is faster as the
excised preparation was nearer to the mouth, '

The theory that the portion having the faster frequency leads the other as Totuka
has previously showed with the cardiac muscle, seemed to be available in this case.

. 5) The law of the intestine of Bayliss and Starling seemed not to be held.

(Depariment of Physiology, Nippon Medical Sehool)
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PChHBHM, BRBBHEORZALERI VES
KK 13, FOEHEEE 2R TR 2,
VIR & ORI MR ML CEIEE R T
BL &, HEEMEE SO 2 3 FALE Tk L
TH KK 0iE& wEd» b, EEMEE U ORE
RSk X 5 BE T T CEE OEEMEE % E -
TR T % & Bz, REOEEEE S
HEEKK R U CRKLRBET - 282 H
U, Bololsgen—fkch 2Bzl b2
L7z, WeTEWLD B3 FTHEEESF 2 HIRL T
* ERBARNFEEEEEHSE

&

pEskit D4

3BT, Gyrus Coronarius, Gyrus ectosylvius
anterior, Gyrus Compositus anterior % His& 5

B EREEROAKKOES Z EERD, HO

S b R OBEES & AT T, ERROER
SEEF L LTE D 4L Tz Area 4C 1215 %
D& U, Eb RS L I%RT 5 L, &
EHEEE ORsk ¢ AR ORI KK 23 Y,
R OEE I KK 258 % 23, Sl oEE X
Boikdied. AAEECIES X5 EE,
— (A EEL SR 3 R RS & R E A L T
MBEDDP LT, & LINEEERERSTE LAk
LTBFE2<EECRKKOED AL T
e b, BEEES L RERERES - 2HiEL
HY 5EE>HR- SRR OHEIERTH S
2%, HEERCES O KK OB SRR E 3@ &

ETBER-TwA.

Yk okl KB IME O RE IR T,
KK #ERE Ul EEEE OX 55 R USRI
REEHINHETE DN B IR - 7208, WEKRDVW
TR RIATC, EH» i Corpus Callosum @ #
REHRCESERI EARESLTVRRT
i wd. * 2 oEH I RREFRAAESES
iz, Ba KKE2BoRE U RlsEER
o THo—2HEEZHREL, thbKKoR
EEBERUMIRIMIERE&ES & oBRE %
EMIRLE Y ELTHRERERARLOTHS.

1.8 & / &

1) ERCERAEMHEE b3 By, T
THEFREEDO T - 7=.

2) ROFEEZRVHEBIISEROFEDICL
Of\’_.

3) KIFEFRANEZ B ST 5 20,



PAB—BEEERPIE I FAF 3 R MIR MR S O B 3B A D R Alic 2V T 891

Bl % & AR R R B L TR L 7=,

4) PREIMRIBIEBEEL 1Y, /RRE
X DEBRE RMEERIEE L, HEREERISE
PR & ORACEITL ¢, HIRELEIRL 2.
Hifn i B ENIR 2 2B R K ORIE E L L
E-TEETAZ2ICEVERES.

5) P/-EBIERRYIEIE, BVvEIRT 2T
BT 1L.0cm OB E T TERECHEAL, BIR
TEE T - 2. WIMAEREM o MER, g
% Bulbus olfactorius 2 B+ % % © %,
B. olfactorius @ [E LT, SHE~K 0.2cm % -
7R X D RIBEE S SRRA~F - T, 11 1.0cm o
BERTIEH20cm OB S ZHHEATHZ &I
I VENEELEL. HoFEINEO Gyrus
compositus anterior 2 ' Prolea & (R ® Gyrus
genualis, Gyrus ectogenualis % (} Prolea & @
IREE T 500TH5 (FE1RSHR).

6) RENGZENORERRERTT
WA K E AN, BERE Y2y P2 X DETICH
HERRELL.

7) SRS MBE © mES 0 FRiC X
v, REEMVCEREL THEHEREEI DA
D, MRS BIRRT %2y, Bz —flicEBE L
->-> Basis Occipitale iZZ L, HOBFE2EHERL
T RAEBEIERAIm A B L C Ul L 72

8) WkFEk HEBESHFIEE Zmm ©
HaRERE v, 28 2 Coil #5#4 10,000{E,
#1Epg I 6V 0 FEith % A h 72 Harvard &
Inductorium = X 3 $RHE 100/sec ©iafERlEkz
Lz 1. fLREERIERE 2 Mol @ glutamin g Na %
0.01lcciz @ B At % H § % Tuberculin S &<
1/5 $tafHES 2= b 0T, 0.02~0.04cc BEE
DOEEBMICEANL 2.

9) EEABEAIT TR T 10% Formalin K
X YVERLTC, U, UIRE oM OBRERM
EHEPL O T-.

I. = & i &

(1) dFRAERE KK EE O®RE
1) KEFIRAEEE I R v T Gyrus
Sigmoideus Z 15D A 4B » b KK 38 5 .

H15E BRI X B

% OB & 0 I+ -
G. Sigmoideus 40 40 0
G. Supra splenialis ’ 33 18 15:
G. Splenialis anterior - 28 16 12

posterior 14 0 1

G. Cingularis anterior } 17 17 0 .

i medius 21 20 1

posterior 12 5 7.
G. Genualis : 30 28 2
G. ectogenualis 21 16 5

G. Proleus 16 0 16

G. entolateralis posterior 7 0 7 .
G. ectolateralis posterior 7 0 7
G. Supro sylvius posterior 9 0 9
G. Compositus posterior 8 0 8
G. Hippocampus 7 4 3

T 23 [bAmiskic & B EsS (QMol glutamin B Na)

Hoo% B & FE + =
G. Sigmoideus 3 3 0
G. Supra splenialis 3 2 1
G. Splenialis anterior 2 2 0

posterior 1 0 1
G. Cingularis anterior 0 0 0

medius 1 1 0

posterior 3 1 2
G. Genualis 2 2 0
G. ectogenualis 1 1 0
G. proleus 2 0 2
G. entolateralis posterior 1 0 1
G. ectolateralis posterior 1 0 1
G. Suprasylvius posterior 2 0o -2
G. Compositus posterior 2 0 2
G. Hippo compus 0 0 0

NEEE B &L 28, EftRe
ERIFHEL LrbS3EHFLERFGTEHZE
AR . 257 B o BR R & 2418 O [LREH]
DRREE — 15T 5 LB 1 ERUE 2RO ¢
»5.

FE2EE VMY ES 2 21k, Gyrus Sigmo-
ideus % 51k &flic KK B8y, HoMopE
FHimd b LB ax KK 28 L8722, Gyrus Sple-
nialis posterior, Gyrus entolateralis posterior,
Gyrus ectolateralis posterior, Gyrus Supra sylvi-
us posterior, Gyrus Compositus posterior B ¥
Prolea Ol ez KK iz b - 2. Zhix
REFEEIMEC R 2 BIEORE B1R)
—HKTH5L0TH5.

ThERRTHEHE 2RO T2 KKO
EAEMN, — 3 LaEMERT. &3 Gyrus



892 PR —— KRR E I N 5 R IR RS o RSB OBl 2 T

genualis, Gyrus ectogenualis ® RlEkic X VB
FEoAOKK 2B LB, OB T
BHERT 5.

2) SEAREITAONERE R TS B

LR C4EE D> b KKSES.

FEBERELR 7 BT L 7= Ric Bk v T 190 Bl o BA
FlEORIBEXEIROWMLTH S.

KA E ORISR X VS REHEKK I, B
BEEGE R KT AHENEROBIRTH B L
BERcabhTy52%, NEL Y 0REE KK
b, HEEFHETL TLEL BRI EE

®3k BERASKIC X SEUE GEREITR
w % ¥ A pig +

G. Sigmoideus 18 18 0
G. Supra splenialis 15 8 7
" G. Splenialis anterior 15 11 4
posterior 18 0 18

G. Cingularis anterior 10 10 .0
medius 11 10 1

posterior 12 8 4

G. Genualis 20 16 4
G. ectogenualis 20 15 5
G. proleus 21 0 21
G. entolateralis posterior 9. 0 9
G. ectolateralis posterior 7 0 7
G. Suprasylvius posterior 11 0o 11
G. Compositus posterior 14 0 14
G. Hippocampus . 9 7 2

#E2R

HEIROREP S LHLLT, SFEICRTBEK
EEKK AU & SERIMEROBRERE RO b
DTHS. ‘

(2) AERERS X VESBREREL &
HHPEBF LT

AEOEE IR Td Gyrus Sigmoideus LA
MoK CER? b KK OB 3ENT - . NH
@ Gyrus Sigmoideus 2 g\~ TiX, RS i@
I W EoEERS ST 5 representation 2385
bhlzEnTwah, HEEKK 2ERE L
NTERE ORISR BRNRIERATH 5.

ik, ETEERE: NERE KKFEE L 0
ERrALIPCTEINERDD.

1) #EEEE (G. Sigmoideus S-E#H) %

Med s &, NERED bHERCEHRO KK
FE L.

EKifl L & (No. 15) & 1954.4.30
1385204 b AEEkBIER
27 ENEETERE R.A.100-1%
277 1 TRIHZEHKKE?S
13 29 10 KKk
13 40 ENEESERE R A.100-28
40 2 TKIHB»EEKKE?
42 5 KKikie
53 # G. Splenialis #]%k  R. A. 100-5%5
53 5 KK#£3 &RcEks



54
14 5

5]

15
15

15
25

14 30
37

14 45
55
15 5

15
15

10
30

KK jE e

% G. Cinguli BiEf#lE% R.A.100-3%

KK#&3 ks

KK k%

/£ G- Suprasplenialis Fl|g; R.A.100-
5%

KK#% ZRcEksS

KK iE#e _

£ G. Genualis #jg8 R. A. 100-105%
EOESRI KKE% HE KK
=L

HE KK kT

EAVEEEIESIBR
EANEESEE R.A.50-68 KK
(—)

7= G. Splenialis #|8; R.A.50-10%5
KK (-)

72 G. Cinguli #gk R.A.50-10%5
KK (—)

7& G. Suprasplenialis #llgk R. A.50-
1085

7% G. Genualis #ilgk R. A. 50-10%
XWBE, 0JF, B KK ﬁ%’o

¥ KK kT

2) WILEENFER

I BAE AR B 5, Hn

FAEEEIE (G, Sigmoideus NEEE) © 2%
gL <L NEREY b EEROESR O KK

R (No. 22) 3

1954.5.19

128307 # EAEGIbR

R L.
%%%ﬂj 2
13 18
18 7
19 10
35
3 5
40
43
6
4 5
47
52
14 1
1 8
2 10
15

G. Cinguli gk R. A. 100-7%

KKi#5 HmEEECES

KK 1EZe

G. Genualis #ljgk R. A. 100-5%b

HE KK O AL 5

R KK 1k ¢e

G. Suprasplenialis E{iﬂ%‘z R. A. 100-
5%

KK £fici2Es BHRERICHES

ke

ATE G. Sigmoideus &
G.Cinguliflgt R.A.50-10%>
()

G. Genualis #g; R. A, 50-10%)
HE KK O 223

1EZe

G. Suprasplenialis #ll# R. A. 50—
108 KK (-)

KK

IR ——RBEEERAE I A 5 R MRS O R Uit O BRllic 2 T

893
szEafs] 3. K (No. 49) ¢ 1954.10.11
144553 B0 AERAIER
15 5 HEZEERIE R.A.100-1%
5 1 TK-KK M, BEEcXs
6 31 KKIik% -
15 I G. Suprasplenialis #l# R. A.
100-5%%
15 6  PEEEEREC KKES
17 10 KKik#e
25 G. Splenialis 38k R. A.100-5%
25 12 MEEERERNC KKE2
27 50 KK ikt
35 G. Cinguli #l# R. A.100-3%
35 4 ZFERKK»rLERICES
37 25 KK k%
55 G. Genualis #lgk R. A. 100-2%5
55 2 RIERIEWKO A KKES
55 23 EEE KKi:ie
16 5 G. ectogenualis Hll&5 R. A. 100-7#
5 5 ﬂm%%;bﬁ%LKKﬁa
6 35 =ZFHKKES
7 5 R KK OmE
7 30 FHUBHE KK HER &AM KK
8 PO KK IEABRE D A2 2725
9 10 KKikze
16 23 PFLEEIEER] (A G. Sigmoideus @
B @A EANnS
28 28 HEEBIEHEIZR R.A.120-1%0
28 1 TRK—-&H»bLEEO KKiEs
28 41 KKikge :
40 WHE-EEERE: R.A.80-5f KK
(=)
45 N G. Suprasplenialis §il5; R. A.
80-5% KK (=)
50 G. Splenialis ﬂ%‘z R.A. 80-5%/J KK
(=)
55 G. Cinguli #8% R. A. 80-10%/J
(=)
17 6 G. Genualis fil# R. A. 80-10%5
6 10 XHIOEREDOAKKIZS
6 35 PEE KKk
15 G. ectogenualis |8 R. A. 80-10%%
15 10 EHREE- KK EEFO A
20 k%
45 #E G. entolateralis anterior il
R. A. 100-5%
45 5 OEEEI KKz
46 KK 1Ee

RIS 520z Lkgiz, SATEEEBECRY
Tix Gyrus Sigmoideus 7S ZE#: KK i3 %

BRILBEEE TH 55,

RS B bR



804 FERR—ARBERAE 7T 5 B MERIRER S O Rk B EF O BB/l o T

iz Gyrus Sigmoideus i E{H3¥EERNE O R E
CHKKEHLTh, BRIGEES &5 2 &
5o . ENGEEIRRMA OB X D CHEfR
PEREEIZ BRI, Th b OREMMLL
DES I FHM~T20THR L, Bickdis
A b > TEEMEE ORISR S L
T, FREVTFT~EDZOTH L. ERNIEED
FERICHRAZT- ¢, NEREZRIET 3 &,
KK 255 v 0k, WEEEFEEAL NEO
Gyrus Sigmoideus 7S AEIRE & & DE

BIMEARHE IR 2T 5 2%, F 1% Gyrus Sigmoideus

DOIEFR~BIT 20T, EE TR Okt
BRI SHREZ B 6 TH S.

i - THME Sigmoideus & DEEE YR T B
ik, BEMKKICHT 2 BEEIEZRS Z L
b,

3) —RIEHRANEmOREREIC L 5 KKix
SR REBE I RS e,

BETEROFA -, LI O3 FliE KRR

R B ATEERRICH G T T, RiRE
ErRHERL.

REafl 4. K (No. 45) 3 1954.10.6
| l4mples ® OGAELESNEME  R. A.100-1%
16 1 TK-4lKKIHB3
16 30 EHEmEId KKiE3
17 50 KKik#e
25 F# P G. Suprasplenialis #j#; R.A.
' 80-5%5
25 7 L KKiE3
10 BEECLPECKK 2HWH 3
25 40 KKkt
30 AR OASLEBNERHIEIE
36 ENEERIERIE R.A.50-585 KK
(—)
45 AP G. Suprasplenialis fij#% R.A.

50-10% KK (-)

TREBRR IS B TRk 0 N IHEEHER &
L 2, NERE &R 28 FERR OF]
AU KKEELULBR? -7, & OfR—

WIERHE &Sk EE M o KK BT

HIRERE O T L3I T, ¥ERREHvi
FIRSEEE ORI TE L.

© Q) WEHBEREIC X D S I o

1 L EHEEE & OBMRIC T

FEERKK IR TIE, BEicET 3 KK
HEESIC T 5 KK & & 08T 5 2 & A3k
5. Bibf-mmEE i i 5 Gyrus coronarius,
Gyrus ectosylvius anterior, Gyrus Sylviaticus
anterior &% Gyrus compositus anterior ®
ERETS L, PABEEO LI KK2EBY, #
BB BN, RREEICEELR I LN,
RO ARSI EESR OEE AL SRR & 12 2
2LDTH DD, FEMRINETROREEEIIGE
EICHAINB LT > T b, FFTEHRNE
BRE ORIEERICR VT, iz Gyrus genualis
F O Gyrus ectogenualis 2» & X EEENIC © & KK
NEHZ R REU, BEEE L oBREER
L 7z. Bt Gyrus genualis, ectogenualis % 7|
HTHHERICEENE - ThHHAIIE, BE
oA KKEETHS:, EEICETEY, =

CAREEIELREBE L 2O00EANETS.

%4%@%@%%%%?t%@f,¥ﬁ%%i
CRCTIE, AEEEEE 50 KK i3 EBiC
WERTAZEREEELTI .

Bazx
AEEEHE L Y O KK #3H2 @ESRic X 3)
# O\ HiH KK U KK
1 + -
2 -+ -+
3 + —
4 4+ +
5 + _
6 + —
7 + -
8 + .
9 -+ +
10 + +

1) Gyrus genualis % Ut Gyrus ectogenualis
RT3 LEEO A O KK 2, B idslE
EICIRE V&It RS KK B3 @5 .

EHEI 5. A No.43) & 1954. 9. 29
14881057 # AAEERGIER

53 G. genualis §ij5 R. A. 60-2%5

53 2 NEINEERIZVERIC KK

53" 12 4fiFic KK

54 U KK 1B AR KK © A5 <

54 50 KK ki
15 5 G. ectogenualis filgk R.A.50-2%

5 2 XEBEHEOEICKK KKikd




PHER—— R BEEERPITE i FT B BB PR, HRE B O SRR O WAl > T 895

2) EEEZ KL 2%, Gyrus genualis
RO Gyrus ectogenualis # {]#3 % & EE D &
O KK RES.

H=Eapl 6. K No. 42 3 1954.9. 28
15883053 5 ZEEERBIER

34 G. genualis #jgk R. A.80-3%)

34 30 XIMIEEEO KKE?

40 P KKiE5

35 10 mEEERE KK #ickE

38 SV G. Sigmoideus FlIf:

48 AN G. Sigmoideus #lgk R. A. 30-

5% MEBERIEKK(-)

16 10 G. genualis fll# R. A.50-3%

10 2 WNEICEBEOARZKKES

11 40 BEE KK ikte

22 G. ectogenualis #llg8 R. A. 50-3%5

22 3 XNEBBEREOAD KKIZS

22 35 HEE KK ik#e

EESE F M L 7248, Gyrus genualis 38 & O
Gyrus ectogenualis # EXMic T 5 &, 4+
EERE R 5 EAEEE & ik, SREEC
oA KK»E Y MERCERCZR AR .

NEREL vE5 KK ix, REloEEEL
BRLUTRLERELTELRVZ LT, BicHE
- HEBRFEHEL . fE- THOMEL, ~RER
HEEEE LIS LT 5.

3) NEREAEREHEHIRLTL, RE
RE» b EERCERO KK2RE11ES.

A (No. 33) 5 1954.6. 18

SEERBI 7.

15305 75 ARERGIER

16 20 G. ge’nualis J2 8 G. ectogenualis % 5l
23 AEESERIE R, A, 90-58)
23 4 TK-&EKKiE?s
23 14 HHmKKiE?3
25 4 R KK ik
35 10 G. Cinguli #jgk R.A.90-5%
35 16 4 KK®3
19 BEEKKE?
36 PO ERR KK $izik e
50 A HEFETSEE (G, Coronarius) gk
R. A. 100-5%
50 6 EEE KKiZ3
50 40 PEE KK IETe

Bl Gyrus genualis % O° Gyrus ectogenualis
RABRL T, MoNEBEERRC X Y YR
Bo KK &HEicER O KK2335 8-> T3k5. 7o
T bo KK, X CHmEEES— M
HEEESORICE 5 b 0T, Gyrus genualis %
U Gyrus ectogenualis (% o8 T B2 2 JH THISE BF)
PECHERCES OTRERY.

4) SEOCEEEE Y FRT 5 L, NEK
Homfi s 230 6 bEEo KK T B 2
e :

SEEE] 8. R (No. 40) & 1954.6. 25

158 47 # AERBR
25 SVEEEE HE & 1K < Bk
30 WEEEERE R.A.50-2%

30 2 TK-Z KKi&s REEI 3R
[92/9°A .
20 KK ik#e
40 G. Cinguli #]8% R. A. 50-5%5
7 MR KKES BHrKKARLU
21 KKk
50 G. genualis 18t R.A.30-10# KK
(=)
55 G. ectogenualis #lji R. A. 30-10%
KK (-)
16 1 G. Splenialis #j8 R. A.50-5%
1 6 MWEFCHEKKES DR
1 11 KKibk#e

RBEEERNE OBRE TR T, REHEE
FEEHE LN 0K HEIc b 2 KBEE DO, filh
O 5 b PEETE I KK 235885 23, RN
BORECRC-TLRAMTHS. 2hbiTR
T, SMEEEEE & E KK ORGIRET &
THZ L, LFEERCI VLIRS .
B NEERES X VESEE O KK 0fRE
R, STAMEREEEEE 2R TR~
BT 5L 00, NEREER» bEETV~

Eé%&if;}w.

5 SMEEESE L oML OHET S L, B
EEREL CHEEEEO KKEZES .

S=EEl 9. K (No. 46) 3 1954.10.7

1383053 % ALk ,
40 WEZIERE R. A.100-28



896

4043 2%/1 TK—-=f KK &3

40 BEicd KKE5
42 KK 1EZe
51 G. genualis #ij8¢ R. A. 100-2%
51 2 HEEKK&E?
51 5 KK LS
51 50 KKik#e ‘
58 G. ectogenualis Hllg# R. A. 100-2%5
58 2 EEOADKKES
58 40 KKik#e
14 0 PISVEE T SR RTEI R

3 PEEEIERIE  R. A, 50-2%0
3 2 TK-HEEKKE?

4 HFEHEKKE?
4 10 KK [FEricikETe
10 G. genualis #]8§ R. A.30-5%% &
Wi KK 2 L
15 G. ectogenualis #flgk R. A. 30-5f%
BERE DIk KK s L

- _REEEED b Gyrus genualis 8 X O Gyrus
ectogenualis ¥, SMEZRERIRE & ORic KK &
O BRI X B A H 5. I EEMEET
KK 8L CHEBEOERFEE R L, £ O]
Bic o 1z 5 KKREHT B O FE05E © 13 EE SR
Th-h, EEKKCH- CHRAKT, JtE
P 2EEI IR T, NEEEEE 2 EET
FHRTHS.

. e EmER

a) ARLLERAERRICIG 3 HEKKESORE
BE KKER - T, Bic BB BRR

IR OARBEHEERIE O BB I B O ic g

U, EEIFRRUS OB, EEMEE) 2560
KK 0ofE 0 B5Z L 2HEL T3, FFpE
HRANEORECH T, BSEmRiERs%E N
2Mol glutamin 2 Na iz X % (k2 flsk 2 g L
T, AUk —EEE» 5 KK 24U, EHEhE
oM KRB h - 2 BERRL, &
OEBEE 2R L. 2, 3 O &I Tok
HOSE LT L, 1) ZHEOHE» S
3 KK 0of2 & ngid, /MEEK e B cR—E
ROFA—AET L, —RICHBEE S It TH
MBOFEHIEEL TE I 5. 2) &K
- EB 5 0 KK OF R AKRE» S 5. HED
SMES ORE S 51X, £ KK o' Y Bivf
V23 OSEER T Ib0FI R LHIENS 2% & - 7.
MNEEFRCRY 3 BRIBORE T 1.5% T°d -

& R ORI ILBHF OBz 2w T

7=, BEREZEDES 0L VAR, KK HELR
BEVER - Tws. 3) BRERECE -
BB N 4T 5 @ 12 Gyrus Sigmoideus
OHREDAT, M hz KL Z LIEOS
ELEKTDS. ThbbRNEKRETYD Gyrus
Sigmoideus & TK & KK o W&iEE & & 3
5. 4) SEEEHEERS X 5 KK 3gEEmr
BROEEHKE LTHALA TS, NEK
EX o KK bIRSEERIMERIC X 5. SERENET
RIS 5 R, ﬁm%ﬁ&k@bT%KK
OWBES, FERBET .

b) AEMREHRIC & ViE3 KK &RELEES
%3] A
EH T RN E O TR WEFE D B 5 B
MKK & A ECRT 3 & E U RIAEERES &
5L EEBROCIEN L. 7 0EEEBIE
THERODED TS,

1) AEREZ RIS L TS EE© KK,

MR © Gyrus Sigmoideus % BRCHSEERE & T

3. Bl NEEE O Gyrus Sigmoideus 7> b
5 KK bR EORIGHERRTES .

WEEENEE IR 5 &, WEBRED b3
B0 KK 3@ 5. Bl h 685
KK 28 @5iT, 40 - SN EsE TR
HEnsoTiEsl, 4o Gyrus Sigmoideus
ICFE B HE5E DYEARS RIS L T OfRA
BIEEE - TV HDTHB. THHIXTRTH
T @ Gyrus Sigmoideus % £ < /- Sigmoideus
CEHZDOTH5S.

2) NERERHEL GEBsEEO KK iz,
NEEERE 2 RKSLRET &35, SMERE
EEF OB X D, NERE? bEEEm® KK
B R, NEREAHTL VI
EEEEE ~ EE T 2 BBEI 285, 1
2 AE® Gyrus Sigmoideus — i @ Gyrus
Sigmoideus (HEEMEE) > NEEEEET T,
HEHEEKK X VEEKK O£ T2 TH 5.
2 1% Gyrus genualis % ! Gyrus ectogenualis >
PEZECNEEEEECZE530TH 5. HoO
25213 Gyrus genualis & O Gyrus ectogenualis
ERC NEEEERC, RAEDEE AR -



PR —— ARERPE 1 o 2 R R MR B O A SR B 4HF DSl D\ T 897

%, flskx 52 CHEBERLRICKKEEL
w28, Gyrus genualis % U Gyrus ectogenualis
POREEEOKKOARET S &, ¥
Gyrus genualis Z U Gyrus ectogenualis % Zilf
LTHBWTE, NEEREOZh IO ORI
s, EEESEFRcEmE S KKAETF5 2
LICX VEHLES.

3) Gyrus genualis &1 Gyrus ectogenualis
V3 A TERE SRR I8 U T extra motor centre T
» % . Gyrus genualis XU Gyrus ectogenualis
b IRESH, MR X D EE O AP,
WIERERICHE ) HEERC RS KK 25 Y 5
2, NEEEEEEIRTRHEEL R85,
iz Gyrus genualis 3 X U8 Gyrus ectogenualis
FHBL TS, MoKE» bEEmO KKIZES
2%, BT AL O NEBE & B L,
EENEEEETFOALHEALT207T, H
BT~ OBRFFRMEL Bl nicil s 3,
EEAET & 2 dhiE, hoBMLoRERICX Y
SHAEE R ES KK 30Ths. RED
Gyrus Sigmoideus iz 2 T b EET, HEkic
I TK 245 KK % &3 525, /HE O Gyrus
Sigmoideus & DORIOEKZ IO &, HEOFBIX
MmOl 7 2 NEEREBM 2 FEL TLHE
EiEER O KK #8 L8n wEE» b, NERE
KT BIBIEE T VBB R, EETFH~O
BRRERE-OTHS.

V. ¥ B

) BREMERMEEREIRE LT, RO
NEORE ICERNE /SN E 52 T,
INEETHHME, RoL3HMEEXDT
B EplRs. chENRTLE 2RO
ChB. ’

2) RIEEIIHREETRICRAVTHREL T
H5.

3) Gyrus genualis % Gyrus ectogenualis
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Summary

1. The area which produced the clonic convulsion following the electrical and chemi-
cal stimulation of dog’s cortex extended in its inner surface of hemisphere as described in
Figure 2. ‘ '

2. The convulsion from the above area did not changed after the pyramis medullaris
of the dog was severed.

3) Gyrus genualis and gyrus ectogenualis was the clonic convulsion area of the co-
ntralateral face, but the removing of homolateral face area of outer surface of hemisphere
abolished its function.

4) Removing the motor area, clonic convulsion could not be produced from cortical
area of the outer as well as the inner surface of homolateral hemisphere, in another
words it was the final common area for cortical clonic convulsion.

(Department of Physioiogy, School of Medicine, Keic—gijiku University)
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Summary

The eveked cortical potentials due to the auditory stimuli during sleep were surveyed.
Evoked potentials were observed on awake, sleep, and narcotized animals.

The experiment has brdught to light nothing besides what are stated in various reports
already submitted. However, the response to any difference in stimulus interval, waxing
and waning, the response that appears only once at the first stimulus, afterdischarge,
alternation and other related phenomena could be explained on certain hypothesis conce-
rning the depth of sleep. ‘

Therefore, if this experiment develops satisfvactorily, it may become possible, to detect
the depth of sleep by reffering to the evoked potentials in view.

The assumptions are as follows.

1) The existence of levels which change continuously and indicating the depths of
sleep.

2) The existence of response peculiar to each level. ,

3) The existence of decrease in depth of sleep due to stimuli and the retrograde
process from the lighter level of sleep to the original one.

4) The retrogression goes on slowly where the depth of sleep is small, and goes on
quickly where the depth of sleep is larger. '

(Physiological Department, School of Medicine, Toho University)
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The Spikes caused of Sciatic Nerve when it was Stimulated
by Electric supramaximal Stimulation.
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0.06 16 200 —> 1200 6.0
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VEFEBEYV 1—2msec

1—2msec

OFUEE0ELT, BE, 90mV, Bk
240mV, &ikEE 800mV, 5V ¢ 2 @
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Carnitine

|

fEEnE: Rflcds. ;
b. BERARIERIC X 20
FEBEIZ 2w T

fth - RAEEE,

60 20 120 150 ™
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EHEIZLF 0T T x : Im.sec,
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EEOETHD. B8R ORREYER
%% O Ringer % 054 VTR A R S
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5. CTHhIRLTHE2EERIE LRIl
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1 L2 BEROMINEE  EEL, Wb
W HN T v DEECRVTE 2 0BE I EIE
HIEOBRORBRNCRVTES D EEXLLN
5. pr=FrERCREERTESL TR ER
S BB PSR AARE 1 R U, BRI Y
EFLDHDIERFEAEHENLTHS. £ L TH
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FERIFEEL TS HERT
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FZtERAREREO&£T I, BHohic
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Fhilkeon., ZOBEFH RS EHMROBICT
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TWAIMIC b 5. THIFET 3 ICESRE
T X AR, T2 CEEREICRCE
WREEOMENEOFEIRORThT R bR
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4. HoEEREIC o v T OMRESIC X1
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8 LS9 b ORERIC X - Tl L
KEROH S Z &R T 2EAISES.
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TR R T SRS 88 B 89-95
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6) Tasaki, Ichiji (1939) The strength~duration rela-
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nerve fiber. Am. J. Physiol. 125, 367-379
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BEEF (1951 BB X v#H L -HilEEEy
B EHEIMEIC DT BARLEES 13, 434-437
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Summary

Action potential was recorded when the sciatic nerve of a toad was stimulated by
strong current which produced supramaximal twitch in the attached muscle.
1. The nerve action potential showed that the supramaximal twich was resulted by

repetitious impulses produced in the nerve.

2. The second impulse at the site of 10mm from the stimulated point, had the inter-

val of about bSmsec. from the first one.

3. The second impulse could not be considered that it owed to the current, but the
imagined chemical substance which remained at the site after the release by the current.
4. When a small amount of Carnosine (3-alanyl histidine) was applied, the interval
of spikes was short and sometimes less than a half.
When Carnitine (y—amino-3-oxybutylobetaine) was applied, the current must be made
fortyfold to be reached the supramaximal strength.
5.  The excitation of nerve should have some intimate relation to Carnosine at the

same time the inhibition of nerve to Carnitine.

(Department of Physiology, School of Medicine, Keio—gijuku University)
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Midbrain and Respiratory Movements

% H
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oo T, 7= vER Na fyNalEskic L ViRE
Enr—HEHOPRE, HREOHWD, EARMED
EEUCEEMICHRE S Tw A, L URREE
BURR, BRRERTHARERC OV TEEH
OB BICbrb LT, RFEARHRRL
EBE R & A B S RN EERCET 2 %
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Magoun-Ranson??, Seybold-Moore*, Hodes~
Magoun'®), Thompson-Bach®®), B, Zfgsh)
Baxter-Olszewski) E£0FEE R R T B IHE
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Bach®™), Baxter—Olszewski) &0 2, 3 0H O
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AT BV T FR I BRI W s E)
EHRLICHREL, BTOMAEELOTHEL
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FliEERE T 2.
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EEEHFNIRICOCT, FOREMERIC
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OEMEFEL, FPTIRER, TR, WK
HIE, BHOMLCBS VTSR EZ L5
* BGERIREE QMRS B Rz
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(Narrra-Minoru) *

Wi-. GERRE U THRERIC AV 1/5 g &
LT R BNEER & T ERE OfE R 2 B2, Ein
Bz T, BUNHERETY IS bl » THERL
72 B VESIET ORIA O B 2 BB D B
. )
2) 4B Na £2HBE, M= FREERNIC
EA LB S OFREL

LSS 1 k- THEE? = v Na o
PEERNFEERRCZARENICEAV LSS
o, WREEREICELT B L BEL AT
5. FICHRTHRMKEIC 1.5mol 7 = v EE Na
0.03cc ZyEAL TRz & 2 5, WHROBEMLE
WhEHENTH - T, EAL AL ERRBRIER
EEe, LY, SEICIRIERE L CERICHE
U, ZOBBEEFEL EEL WA, RIBE
7o b ST CHRERICE DY (Eb iR
OEETAELEICALNS), 1OHBIILT
WARPEE & BIlA U, ASHBINER 2 88 CEk (R
BEICTE T 5. # Ok x 0T Cheyne-Stokes
FEDOWER 2338 2 & b b 5 (Fig. 1). MRERL
I S E TR 22 TR IR (DT KK LB
T) BH Y, SETEML T RRHE» S O
R 7 HULIE L O B R & b, [ xR,
BHEODWRERH Y, LEIMBLRLN
5. PRRARERN2Z = g Na mEAERICE
ARG R b, SWBEAEDBER
EROFBIPRE I AR Lo KBbh b,
Brrdr Y PEREBBICES ETHYL THh

Fig. 1.
Injection of 2.0mol sodium citrate into the aqueductus
mesencephali.
[ T

Time record : 3second. ” indicate injection
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Dropping of 2.0mol sodium citrate on the basis of
aqueductus mesence phali.
" (After longitudinal incision of intercollicular region.)

BKEEEEL, SIRBROBVMERTEH
T, FxUEE) paraffin #18 U 72 /NGEk & DL
LT fﬁk, tFH&bK:‘@:‘_F“ 15mol 7 = v @t Na
EETFLESAREEOEBEEIZL, L BE
u%%k%ﬁ%%ﬁm%b,ﬁﬂ@kbfﬁ
WARIEZ T, S0RPEI O /NFRIAZ B THRIE
BRAFBRME D, SECEREELDDZ
OBEEL—ETS. KK 3iEERERFN e
FrBEbh T, DWBEES0 ARRERITHE
WEBEs e (Fig. 2) BB O 5 bARERT
MIEE 20 B #Ecdbsn, 22
Wit 7 = v Na #EAL T LRI EZEAE
T, EMCEN AR Ay, BIEE
2 = ¥R Na WEREIWRES ORI FHS i x
> THEMMCHE S hin b 2 ATh B0, —iRiC
15mol 7 = v Na 0.03cc D& LEANT X -
T, iRt (10REiE) o BRI ORizkE

R (6 79157 OFERINEIS bh, BT

AEANUOEE KK B0z IRBEEANH 0, Bic
BRI E 2% 2 &b B 5 (Fig.3). {HUSEHIR
HESHT L - TREBMLZTED v, PR OB

[ERTEERURINENARIRANERNRTRLERA R CSLINILET)

Fig. 3.
Injection of 1.5mol sodium citrate 0.03cc into the
internal carotid artery.
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CHT3FENEEC I bhE kb,

4) HEEFRORER

AT % Cyclopan Na [ZBEHEIC LS
FREMZE, 3% Formalin 7K O DEPMEAIC X 5
FREFEZBE L, HYPMERVELES
1z 10% Formalin 7K[EE, % © o <
Celloidin 91 5% {8, ==& L T Haematoxylin-
Eosin E#feth & 17 - THEEL 7.

IR R (RUEERRR) T 2w T

R OB ISR X - TE S 7= MR
R MRS LD END - T, MREE
BM—hBBICET W TOHERARD Z L iad i
DR ETH BN, WETHIEAEETD
STL 1 OOHELRIT S ERBETHS.
Il 7 5 PR OREFRZ 5 LB, B
Her PR ICRE L Pl omE E KT 5 &
AR L DR RCEELDIPLTD
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a il - Wiy

dmtqmuuu
a;arrest. b ;inhibition. c; acceleration
d ; “Paradoxer Atmungseffekt” (HESS)

R CORTTLALTLLTT T S—_—

Group 2.
a ; inhibition.

o A w 1&

c.

b ; acceleration

Group 3.
a &b ;arrest. c;inhibition. d;acceleration

8 HL‘NN“WW b it

o WLt Hii%\d e
7

T

Group 4. a, b, ¢ &d ; all inhibition

Group 5.
a & c¢ ; inhibition.

L L o éi

b & d ; acceleration

Group 6. (“Paradoxer Atmungseffekt”)
a,b,d&f; arrest. c¢,e, h,i&j ; inhibition
g ; acceleration
inspiration downwards expiration upwards

Fig. 4.
Typical respiratory responses to the injection of a
minimal dose into various parts of the midbrain.
Group 1.

1) &ocihigz Bk (Groupl .-+ UTGr 1
LWET oo a), HPEL (Gr. 1b), fRiE (Gr. 1c) &
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WeRERT, MHFNEERSSE, FEELRE
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FIZHBRL 2SS RHiE e FE & A L
{Gr.6 a, b),

b) IRIEHIER O = 1/3 LI -
R E AL L (G 6c, e), Tl
R s L (Gr. 6 g).

c) FiEE Cheyne-Stokes £ IR 12 HD
& 2 Ui (Gr. 614, ).

8) W—ZBrIT, M & RN OFEE
SIFRAERZR L THBT 2 Z e 03b 5. o
DERRMEBRFHOM OB R T, BN
CEEO LV RCEE M - THERT S, B
L Hizk® Cheyne-Stokes #f OIENZ 13 FI/-©
»% (Gr.3a, b, ¢, dIZERICEBHL -, Ak
It Gr.5a blzHoWTLELS, 22
THEL 2501 Gr.5c,dDXd niBeT
cidphldBEE ALz, Gr. 6 TH 2
i, Bl d, f e~ 90, h
RIMEIE U).

2R —IBHEERELD ZHICET TR YD
TH 2P, TtER Data DIEL 2 BF 00
HEOTI ZITRENR .
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1) FEFHHE (Fig. 5, 6)

923

No. 285 1954.5.14. 20°C

16E$504700% /A ke NI & BB, RESE &
D 20mm Bl RZSEIEHRLY
0.5mm FMEIOEL D 30EEESI L T
BA4AF I 3.0mm HIA U CTHE.

11.8kg 3

50 04 MEURTARA E —BRIC U CIRIE,  SEEE
HicEke . FRBCERZZETTC
Ra.

50 28 MEREmIcAEcIBEEREL, PUE .

NTHRBE R IR TR 5. HUR.
50 55 BEHINEW & RHHVINER E £ %% 10
. A IR,

51 52  phE8 Cheyne-Stokes BEFEWL. L7
UEBIR T e IR ARE. £8
D BB T Mihhr, Tz
AhEh.

54 09 IRIEERE AL B B ARAL 4 ¢
BES B ARG oo

Fig. 5.
Coronal section of the midbrain at the level of the
oculomotor nucleus, showing the locatin of injection
into the deeper layer of superior colliculus. Pl
S.C. ; superior colliculus. C.G.p.d. ; pars dorsalis of
central gray matter. C.S.C. ; commissura colliculi
rostralis. 'T. M. ; nucleus of mesencephalic root of V.

Respiratory response resulting from the injection of a
minimal dose of the deeper layer of superior colliculus.
{Injection of 1.5mol sodium citrate 0.02cc).
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: 2) dulKEERE (Fig. 7. 8. 9. 10)
i No. 278 1954.5.4. 83kg & 20C

17R34655700F £ LR T ERZ5EL Y 3.0mm Vst

BREASEX Y 5.0mm BHORLY
5.0mm A U TS

49 01 —EETLDBIOILLTRD,
AR ASSREE RV L, IRIED 10
WML T3R5,

49 15 MEREEARLERD.

49 30  PEURE 1FEWAEIC e D BRI
PR, FERICHEEELEP RSB LE
5.

50 00 IEEEEESEe. SHER—E

50 51 IEigETaA FadfEshne.
M|pEIEl O T, EREEGROEE)
Eae DR, SHERE . T
IR E .

53 42 RO TERACEEREHEL, RN
MR I BT U TR & PR D3RRI
T 5. BROBOLEO—E

SRR 2 5.
58 AR NER THIERET & Y D E
V.

Fig. 7.

Coronal section of the midbrain at the level of the medial
part of interpeduncular nucleus, showing the location of
injection into the marginal zone (dorso-lateral part) of
central gray, matter.

Aq. ; aqueductus mesencephali, C.G.p.d. ; dorsal part
of central gray matter, C.G.p.l;lateral part of central
gray matter, T.M.;nucleus of mesencephalic root of V.

No. 280

1954.5.7. 81kg & 19C

176516570085 A RIFIRAREIEE SIS & ) &

16

16

17
19
23

24

27

33

01

21

07

22

20

30

<, FOEMICE THMEED L
FHE 0L FHIC 6.0mm FIA
U T,

eI AR L, B L NE RO
A, RIEEG EO—BIEEER S D,
HE T DB LT 5.
BRI, 4 K K. HIC TR
Egi NI ReE il N

BN, RSB E N 23 H B
T ficiiT ok 9 K K. LR
. BEFLIE R T LR/
FBEOELEL. SRk v ol
ZER. BOoB.

iR B AT ERERT
AREE. WERS AR

kU CRGIE, BET/INER R ZE
%, FEEGEENIZE L {3,

D UMCE A RS WCEGA IR H
BlRrCEEL, FRZBER
MR S R E < 7B, HOERESAL
Hg AR L. BEHERRKECR ©
REGL. E T RD 2.
R 1 kR o PRERICE L T 23
v, U LERICiEmx~—2.

= g

Fig. 9.

Coronal section of the midbrain at the level of the
caudal part of interpeduncular nucleus, showing
the lozation of injection into the middle zone of
central gray matter.

1]
Fig. 8. Respiratory response resulting from the injection of a minimal

dose of the marginal zone of central gray matter.

Aq. ; aqueductus mesencephali,
C. G.p. 1 ;lateral part of central
gray matter, C.G.p.v.;ventral
part of central gray matter,

L. D.B. ; longitudinal dorsal bu-
ndle.
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4) MRREAES RIS (Fig. 13. 14)
X\F\ \\\\\‘ e b W No. 286 1954.5.18 7.5kg ¢ 23°C
L  17EE385300F) BHRAEAR OS5 THIN

Fig. 10 Respiratory response resulting from the injection of a mini-

mal dose of the middle zone of central gray matter.

3) W OFEEREEIRMRER S E
sEE R (Fig. 11, 12)

No. 283

P

s}

15673057008 HIBMRAIERNIC T, HER
TEERRPIARR B L TNE LY

1954.5.12.  120kg & 24°C

JEflom ~EREEbh

100 EED FHEE 2185 % £ P07
2 6.0mm KA LTS Ei
I & A R,
30 12 MEREHEEEREL, —BREY
BT, EbcEgELRs. W
© R
30 18  mEmR{Eik. BEH LT HEMALL. i , A E - 4
TFRZE L, BOoGMRE 5% Fig. 13. Coronal section of the midbrain at the level of the
SR OB K. K. IR medial part of interpeduncular nucleus, showing the
B AL . location of the injection into the interpeduncular nucleus.
33 54 SRR AR —EEC 1. N. ; interpeduncular nucleus. .
HEH, M aREEET 5.
HE A A L JTafE.
35 MG B OB I . RIS L
AL, RS WMED.
36 FUSHICIRBE B TR P R RT
% fﬁ??%,g g}éfﬁ%ﬁk‘i?ﬁ
BRI & SE
W | W, o
37 30 JRIBER LKL 4 T
BEARI,
39 > iR E BT
R 2. RIS 3.
40 TR NG & —5E. T A

Fig. 11. Coronal section of the midbra-
in at the level of the root of 3rd nerve,
showing the location of injection into

Fig. 14.
Left kymogram, respiratory response resulting
from the injection of a minimal dose of the me-
dial part of interpeduncular nucleus.
Right kymogram, injection into the rostral part
of interpeduncular nucleus (Nucleus intercrura-
lis anterior, KOIKEGAMI).

the so-called raphé along the root of
3rd nerve near the red nucleus.

R.N. ;red nucleus, R.3.;
nerve, L.N.G.;linear nuclear gray.

rootof 3rd Fig. 12. Respiratory response resulting from the injection of a minimal
dose of the so~called raphé along the root of 3rd nerve near the red nucleus.
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FAHGAIE D HUE. FEIR.
40 46 MESMER, REBCHERR, JHEEG N

42 RESSIRSBRIC IR — %, HED N —
B TEfEAEH]. ETAEKK
H—BEE, HRicERme.

4“4 IR, SHEE L Bh T,
47 ERICERERE Lo RiZ 7 b

N B AR OESBHECKK.
R X R CHRH U BEERERIC
2. F KK EE RErEsEk
(45~50), BXEERH.

50 PSR D ARG I 5.

56 Fhh EBRD A

58 P e R IR A ICEHIZE, BRI,
WS TBE B, RN 4 I E
7.
V. & =

FF8OH Iz v TIT - 72 PRBNIRIC X D
BT 5 WRBR LB <5, il X -
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S OPEELCERE O fiRES & 5. BESRE
FREEE b BIREEIIIBEE L. ABEIR
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EEERLEZ3, 40EHFICOVTEAS.

Wk EE (BEFEERL) &L, ¥

B3 %< OHEE OEED & BBUCHRIE & SR

L TR, REREOELITIEE Y BT
FRBEREIF R IR TH 5. Lo LECRIEE S
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RIEREZEL>OBBT 53005 5. —iBH -

BOBRICFRBEO AT &880, —%ic
R ORIEA & MR E A & O, RO

HIBOMICITD bhi v, WETEIRY
E-%F20e L2005, HEBEBETERA
ERBLURE, REIES ks =
U, PR X DR TS o & R
BWEMS . L CHOCKREBTAENICET < B
REDCEIZRE 228, TOBBRERL TR
DOREBT, REREHREE s B oI BRI
Wk EREEE L 2 0BRERER (£L13Z
NTLHRENTH B2, IHERZ L5 5)
~EBITT B Z LS. FELER S Ui
BBROMIZ, 2, 3 OBz RI=MERZL OB
K, BETHEER, BO%ERELEE~OENE
», Wi B, SRER OITLK.
LHET) Db oot LBLEBARE E
BRI X 5 EEARR) 2B CH
BRIERETED b - 7.
LEOMBHEECEL TRERB I TEOM
T®EELYy. KEEzZ2 TRIKIIL, &E
CEBOERE DL, ARCEN 50 Wi
NTOBBRIIFHET R IER, HiofEm
% | F0% & L T Fibrae tectocentralis & &

FTws. EREXYHSKERICAZSRRIECD

VT, 1< Cajal®, Schitz®)Eic & » T
Eh, ZEOLZERD, X=ZE, Huber!™
4 FPEER L FOKBEBETRRIE B0 L 0

S EEZTeD. AN ABEREYL

LTRSS HASROEE R TRTH DI &
MENS LTV %23, HAR)T nicotinization i
Iv KK 33 LK. #ROETHED 1> &R
L, EE? KON ZERpRkSEic A 0Bl 57
BT EEAEL, FAPIESHEC X > TH
MizP UL BB LRI S &L, BEERERIC X
b [EMAIRRSR o5 Hldx, HHEE0- 13w o REEER
% #7=. Thompson® 13 = & & HlEk L CHER
DIEHEE T 223, ARERICBIT 5 REUTZ
NE—FT5. ELFREDO S MsEgEr
IEST w5 &3, FREREFROKE
BERBE—EHOLOTHE LT HHICHL T
b, BT 5 k5 K AE BRI T R
BRUBOMRERZELE, FREBOZHR EBE
EEMT 2231 20RBESL b0 LE
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Fig. 15. o

Respiratory response resulting from the
injection of a minimal dose of the pretectal
region.

F 5. HEEENC OV TIRFIR O
EHITE Y.

HERE X Ranson®®& iz X > T t

EFLEE E HERBEREESLED
nBN, FHOEBREIC IHFR
Boxe UTRIEOHEREZMHED —
EHAREE, BB VERIEATT
IR T IR b A BRI 2 R T
Z &n%< (Fig 18), Rl m(R
WE AT ENRD Tz ARSI

ITRTTTTTIT T TIvY] o e R P e e e L

EEREROZR LA LR bR s

P, BT HAB IR o T2
FROCNK A FE TR h SR TR A4
PEREREHETH . ISR OKEE OB
RERREZRRBL TRsT 5 &, WRELR
&35 (Fig 16). L Lz 0SB LEICH
70, REEBICHERIEOEME T2, B
LT 2 hE 3 oM RS T & AL S
T ERE AT, ICRIRE RIS RLE
L5 Lbb5. TOBOBBIRIRES TR
IlC, &fhs LTHERERT B L0 Cn5. B

CTREEME SRR A 22 2, ERRE OB FEHRT

Fig. 16.
Respiratory response resulting from the injection
of a minimal dose of the periependymal zone of
central gray matter.

Fig. 17, 18.

Respiratory response resulting from the injection of a minimal
dose of the internal zone of central gray matter.

52205, PEAPOKEBRBERICERE
TEh, WX VABRTbAZRIE, M
WMl E b = ALy (Fig. 17, 18). LA

UM icifiecid i d T P AL OBINE «
T, BEARELEDRLEZLOL LY, EROKE
i # &« Cheyne~Stokes £ OIPE, 3B
IR EA %, BMEMFRLDRL kv, «

THICE U THORR F BRI B
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L THOODKEBERS I ATEE P AL oo
WML, TOAMOES LB L TriY
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EE e ORIk L AR R U, B AR
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THEEE D22, THhEFOKEBOBEE |
REPRBC B TAHEDBH, TITEELEX
Cheyne-Stokes # OV % ££ 5 (Fig. 19). Bo
B TR B O Rl A i R K E R B o Ry
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Fig. 19.

Respiratory response resulting from the injection
of a minimal dose of the postero-ventral part of
central gray matter.

BRI L CHEABESRS. BERERLE LT
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0 3 ERRET, BRRE S 2 ER 5 B HEE
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B —— FR % & PR ' 929

EMED o7z, Lo UBIRR s s AR
0 BATERIE R RE L, BoREIESRS
ZHTH -T2,

2 O RE R IR TRAR I B EEE 2 R
BT5e, HEFE (Di& MR R SR L,
1 33080 F1RIC L TRSR L b e D oK & 7ol s
BHpoh 5. %‘Kﬁ@*ﬂk M E R, W Ok
7, REIREER LT %5, Cheyne-Stokes
BOWIRIIHTH 5. A&l BERESKIE M
MEOZFNETBALEER LR .

Hatschek™® iz & - THEMK, /N0 2 MHIaEE
5 B, Monakow!D, [UED & 5125
WoOHmEE DS, BE®DLIhEXFLEZ. L
7> L Davenport 89 3 /MEJAREO S T =R
7eBEEE R L v, Fuse ()0 1 A OMEAE
B L, Ogawa (UMDY, =KL ZhichE
o FEoEYRFNERCEL TE, HOp
LIGEMERE, ERMEEORAF & L TER
&, Brown®, Sherrington®®”, Magnus™,
Rademaker'®&)8 # % W8 % 72 %%, Mussen®?,
Ingram et al.'9), Bazett-Penfield> &3 Z b ik L
U7, BRI Hess BEHSIC XY, WO
FEER, FREZEEACmL CRET 2 LT
v, DRSS 3 Nl X - THTEE Athetosis
e &, R EAEEEREE (T.K) BXU
KK & &ickvwd.

AEZE T AR SR I &
HasriE & Rk U CTue e filic
DT RS &, NN
OWTENBAR 01 » B
0, HyEHoFHAREEE S
- Th, BEREREIAD L
ne, HRic@ELTL 2, 3

')Taﬁroﬁl K

CDTELTWDEE, L b DI g
BEFBCTARAECHSZ LEEEHTRET
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FERIC IR OHIH], SMiyglx ) O,
W E MR ORI RESE S, Perlia £, Huber'®
Drostral linear nucleus, EAGIEREE © ‘T?Eg}?@
s T L T b & bR (Fig. 22). :

oML bl

OEE B TR—BEOZE
iz E 7. LB IPTE

RGBT R IK S EEE
ko X A0 B 3 2 & R oM
DT, AT LIRS OFREETIIEEE, BRI
ZHEES X 0 EEERFICE 5T Nucleus
mediocellularis e BT E&Ebhd. 4
&5 Huber!® @ rostral linear nucleus ®—# & é‘

Fig. 20.

Respiratory response resulting from the injection of a minimal dose of
the postero~dorsal part of raphé at the level of posterior part of midbrain.

L

Fig. 21.
Respiratory response resulting from the injection
of a minimal dose of the nucleus dorsaris raphes.
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Fig. 22.

EEEACRETE, BE—, BEET, KRH
Respiratory response resulting from the injection e, 2B5 B HAK M« LR WAS N, 5

of a minimal dose of the nucleus ventralis raphes. ERFERE) &, Mic2, 3 OMRELRES (Bl
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SEEF) 12, ZhEBRMBCRET
5Ll THECRRLLEELE
3. Z ORUSEE ORI ERE 2
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R osEE OB EE %I &
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Fig. 23.

Mapping of points reactive for respiratory movements in the midbrain

and anterijor part of the pons. Circles indicates respiratory arrest, trian-
gles inhibition, square acceleration. Solid symbols indicates so-called
“Paradoxer Atmungseffekt” (HESS), and “_| ” indicates points stimu-
lated from which no response or temporaly change elicited.

Fig. 24.
Mapping of points reactive for autonomic effects. Circles indicates
secretion (salivation, rhinorrhea etc.), triangles haemorrhage (increase
in blood pressure) or arrhythmia, square piloerector effect, and dia-
mond indicates defecation or urination.
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IR B9 ORISR & WA - WW
b PR OFPRAGEREL & 1o DT

iy S

BT -7, PHEERELT Fig. 25.
éﬁjﬁﬂ%j‘( ZowT kEE ?11 iﬁa, Upper kymogram, central gray matter ; next, interpeduncular nucleus;

* lowest, so-called raphé along the root of 3rd nerve near the red nucleus.
B R R e o v A B & IR Destruction of these injected areas, however, does not produce any appre-
- P ciable change in the arrested respiration. Right kymogram, effect of

I?IP T /\ “:’? ] > } . - - - .
BB Z T, T O destruction (non-injected area). Upper, dorsal part of midbrain ; lower,
TG B % 27205, TR fED ventral part of midbrain. “~——"indicate destruction, “}” indicate injection.

A E B ARETHRA CBLETED s 5 72 5057078 R A T 5. )
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Fig. 26.
The respiratory movements enhanced by the injection of
the deeper layer of superior colliculus return normal by
the destruction of the said area. Upper kymogram, effect

of destruction of superior colliculus (non-injected).

i‘A?‘r

indicate destruction, indicate injection.

— kR (Fig. 26)—
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Summary

‘The authors examined the respiratory changes produced by the injection of a minimal
dose (0.01 to 0.02cc) of 1.0 to 2.0mol sodium citrate into the midbrain of a dog. The findings

obtained are as follows:

1) Injections into the deeper layer of superior colliculus and into the periependymal
zone of aqueductus mesencephali have respiration accelerative effects.

- 2) Injections into the interpeduncular nucleus, so—called

raphé” along the root of

3rd nerve near the red nucleus, and into the middle zone of central gray matter arrest

resplratlon

Destruction of these injected areas, however, does not produce any appreciable change

in the arrested respiration.

Whereas, respiratory movements enhanced by the injection of the deeper layer of su-
perior colliculus return normal by the destruction of the said area.

3) Injections into the middle layer of superior colliculus and the marginal zone of ce-
ntral gray matter have a tendency to accelerate respiration, while those into the deeper
layer of pretectal region and “Raphengrau” have a tendency to inhibit it.

4) Injections into the midbrain, from which the respiratory arrest is induced, produce
the most prominent and frequent autonomic effects, and also those into “ Raphengrau ”

produce considerable autonomic effects.

(Surgical Clinic of Tokyo Dental Oollege (Prof. Y. Noguchi))
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Basic Experimental studies on the Respiratory changes induced by the Injection
of a Minimal dose of Sodium citrate into the Central nervous system :
Difference in the Threshold of Respiratory arrest elicited by the Injection
of Sodium citrate into the Area from which the Respiratory
arrest occurs, Ventricle and into the Blood vessel.
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LIEREIEESRT (Fig 1, 2). 2h&Eo
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Fig.
Medial aspect of the dog’s bram in sagittal section, showmg
the respiratory arrest areas induced by the injection of a
minimal dose (0.01 to 0.02cc) of 1.0 to 2.0mol sodium citrate.
Cerebral Cortex:
Supracallosar and Infracallosar part of rostral cingulate
gvyli, Rostral medial and Postero-medial part of hlppoca-
mpal gyli.
Thalamus:
Nucleus anterior thalami, Postero-medial part of thala-
mus. Septal nucleus.
Hypothalamus :
Supraoptic nucleus, Nucleus paraventricularis, Nucleus of
H; field. Preoptic area.
Midbrain: :
Central gray matter, Nucleus mterpedunculans, Raphé
along the root of 3rd nerve near the red nucleus.
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Fig. 2

Respiratory response resulting from the injection of a

minimal dose into the supraoptic nucleus.

Time record : 3seconds. “?” indicate injection.
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Fig. 3.

Respiratory response resulting frem the injection of a minimal
dose into the supraoptic nucleus. Upper kymogram, injection of
0.3mol sodinm citrate 0.02cc. Lower kymogram injection of

0.5mol sodium citrate 0.02cc.
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' Respiratory response resulting from the injection of a minimal
doze into the raphé along the root of 3rd nerve near the red nu-
cleus. Upper kymogram, injection of 0.3mol sodium citrate 0.02cc.
Lower kymogram, injection of 0.5mol sodium citrate 0.02cc.
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Fig. 6.

Injection of 0.2mol sodium citrate 0.02cc into the lateral ventricle.
(The same dog No. 701, Fig. 3. upper kymograph.)
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Fig. 5.

Injection of 0.5mol sodium citrate 0.02cc into the lateral

ventricle. )
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Fig. 7.
Respiratory response resulting from the injection
of 2.0mol sodium citrate 0.03cc into the artery.
Left kymogram, internal artery. Right kymogram,
vertebral artery.
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The influence of different velmlty by injection,
“—-" indicate slow injection, 1.5mol sodium citrate -
0.3cc. “*1” indicate quick injection, 1.5mol sodium . .

citrate 0 05cc.
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Summary

Various amounts of sodium citrate in different concentrations were injected into the

areas, the stimulation of which had been reported in the authors’ previous paper as produ-

ced respiratory arrest, employing dog as test animals (especially, the supraoptic nucleus

of hypothalamus and so-called “raphé” along the root of 3rd. nerve near the red nucleus

of midbrain (Narita))l. The injections were also made into the lateral ventricles, and
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into the blood vessels (especially, internal carotid artery and vertebral artery). The re-
sults obtained are as follows: :
1) Respiratory arrest with autonomic effects is most prominent when sodium citrate
is injected into the lateral ventricle, considerable when injected into the areas of respiratory
arrest, and weak when injected into the blood vessels.

2) Threshold of the reactions responded to the sodium citrate injection is different
depending on the dosage employed and the site injected each having its own characteristic
responses.

3) For the investigation of respiratory arrest induced by the intracerebral injection
of sodium citfate, therefore, it is indispensable to pay a careful consideration on the conce-
ntration and the dose used for the determination of from which system the respiratory

changes are induced.
(Surgical Clinic of Tokyo Dental College (Prof. Y. Noguchi))
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Conditions for the occurrence of Antiperistalsis in the small intestine
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Summary

In the movements of the small intestine antiperistalsis is rarely observed. Our previous
study (Ohkubo and Yanagiya, 1951) suggested the relationship between the Bending ” of
the intestine and the occurrence of antiperistalsis.

In the present experiment, using an excised part of the guineapig’s small intestine as a
test object, we confirmed some characteristic conditions to be necessary for the occurrence
of antiperstalsis. ,

A long piece (approximately 40cm.) of the excised intestine, in Tyrode-fluid, was made
to bend at a certain position near the aboral end. Then, by way of the canula, a baloon
was introduced into the intestinal cavity. When the baloon was inflated, peristalses were
observed to occur to push the intestinal contents toward the bent section. And, on this

' occasion, the passage of the intestinal contents was naturally prevented at the oral part
of the bent section. At that time it was observed that the antiperistalsis occurred appro-
xXimately 1 cm., orally, from the bent section. It was also found, that gas (air) bubbles
in the intestinal cavity accelerated thé same reaction. When the gas bubbles were let in
through the oral end to the oral side of the bent section, antiperistalses were apt to occur
‘even in such a weak bending that would be insufficient to cause them without gas bubbles.
We also obtained the same result when a glass disk was inserted into the intestine from
the oral end to close its lumen at the bent section in order to stop the passing of the
intestinal contents.

In any of the cases above-mentioned, however, if the intestinal contents were removed,
antiperistalses did not occur. Along with the antiperistalsis, according to our observation,
weak and short peristalses seemed to occur and travel to the aboral side over the glass disk.

It is assumed by us, therefore, that the antiperistalsis is provoked when the passage
of the contents is prevented by such phenomena as the bent section of the small intestine
and that, on the other hand, peristalsis, weak and short, when it occurs, travels towards
the aboral end, through the bent section.

(* Department of Veterinary Science, Faculty of Agriculture, Oosaka Prefectural University)

(** Depwrtment of Veterinary Scz’ence, Faculty of Agriculture, Univeersity of Tokyo)
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The Inhibitory and the Acceleratory Areas of Respirotory Movments
in the Cingulate Cortex of Dogs
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v IEREREE G, EARBCEEL, AR
TR 2EFOS. 70 1 EREBIGECNE R
WEETHY, MEMETHREECHS. MR
R o Rk SR O B BT X - TE/D
£z 59, %L 0%5 Gyrus Posteruciatus (=
MMETAE L VEIHICED, BCEESICHTS
MRBENICPSZ D5, RURBTHRO
MRV RS 12, RSB ORI L TE TS
CHE S BRICEBE L TEEL, KRVEKRERRV
Thsd. =02 HEioRELRERZ, B
T/NEFICERL, 2075 2mm BE (KE
5~13kg OR) MLOLOLIHEEND.

B EFTEIC 1mol 7 = » 2 Na K BB AU NE
HeTal EbicrorpRErs 55
AL, —BMRMEEL T oMREIREE T
BERd 5. B> CHPRTIEEE ORI R
REFEF 2 HB 0L E2 L5, BEERE
EBEERLE LERAP LD UEERT & 2 A
BRT 5 L, REMREEOARRDNS Z &

o SILBTF
* RAWY

H6X

7> & RERRAR YRR 03 PR A% RSBV O R B I R 4
LTv3b0eEbhd. R ZOHFIIRIE
DRI - TR R A BiE s L,
FUEEF 2 o s L VCERIEBRL TY 5.
IERARESRER 1, % O RN TR RE &
CTEO AL b THENBEHRICLSEL TS
Bcebhsd (B6X).

SRR HME IR U 12 85, S Begtko
18 1E T 2 OB AR AR 2B b h 5 ERL
VAL, BRI EREE S b LB LED
12, BT 3280 ~3 BRI E ORI ¥ KE T
2ZEbbY, iz kEoREL 3 EIMEEL
TEL D5, FHRABMERIEZE L OBERE
DPERCBREEIRINT 5. RV CARERINER i
B, BaiaRE CIERINERE L TRNERT
BERBINL, —RBEM L mIERERIc s,
D TR & BRI E 2 X EICEET 5 —
HOBEEE L 2 BEERASK 5. Bk
Z R &Iz Cheyne-Stokes FUIEWR & L5,

Cheyne-Stokes TUIER OFb h 24 H1%, 4E
REDR A, MRS IC < B oRR AT IR
/NS VR, WEICEMERIEE LRI
IRIESRIE LBEIN L Tk B . 2 OBEIEREIA
¥ELATD, RIS ER U T3 e
L TIERRIZEEET 5 23, W AP oB
REREBL Te5s. BRERLKEIZHERL
THRIEFAE 3BKIC 72 » T—& L 2 BRIERIR
el B, SBEIPRIC 72 5 & BB ICIEEIPRIC
BET, B lEMEBA3 08P .
RO REIRIEEIERICRE S 5, HoSEA
BEREo#EHETH 5.

EiRom, 1~2mol 7 = v Na OByMNE .
Freicik s &, MBRRAZOF FEIRREBIC RS
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Hal, ~BRBMEEL THELET HAL
BB, Bb AR ERES &, 0,
TE R B AR I/ ek,  Cheyne-Stokes
TR, WEIPER 2B TEFRERICEL 5 —E
ORBE LB LEFEROBEY THBEHB, LT
L Z OREREBEEDLDThR . MERE
FRBELETRRES O, BEViBRIFRIAZE
TEBICEZ 5/ H Y, Cheyne-Stokes #l %
b &b 0, Cheyne-Stokes s R Al 75
FREHL b0, HLVWEEIERKTETHE
FIE%s1: Cheyne-Stokes HIIFIE % B4 10 R
HAVNER CHIET 2550 5 5.

PRI B UV NIEIR D 5 £ < 0 AIT, B
Y, BY, Y, BT, ERsEoREl
TIREE Y b, F ORI DIFRARRAN
B0 THAHH LEbh%. X Cheyne-Stokes
B F, < BEHES HUTRLIOTH S
b, MEOKERDRCZOMORF LEX
b, ERIHEIC X 2R O ST &3 —
CEWE.
OIERARAESEE IS T B & IR MR AR
DAHEBHEDI S . EEBERIRIEFE AL
TRREAICEE U 2 oS EReRGE L C BRI L TR
FIR - T, FHICEL TLHBE R
B, ZhBKRBICEL k- TEFHIOEZ 55
L ERSe. RUEHICRRIRY, RbELR
CBUTEBECRZEA LS.

FESEAL AME IESEHER IR 3 L BREIR O IEIRh
B, B o TIRME L Hlik e O%EE L B
B0 ORISR Y, AiiBEL
721, EbcflibshBOoSEu{RET 2867
MEREIR T 7B, BICIIRE EES IERT 5
L, —BIeRREEMREEE RS 2 23BN
OBV THS.

P b OV A (- FEE % IR ERTE b i % O
R 5 b, LEROMROERE Mg
bz, Bl Z nEEENT, THERHBRIC
MEOREEROAZ Ty, BERERE VD
DEEZHND. :

RSk X - TR MRS OEEIS
b T, JEREINEES), BEREREIRTY

g%ﬁﬁ@l&’ %%%7 E‘E}L?&ﬁ’ gﬁ%gﬁﬁ’ ‘L\P

WERRD, WESK, 7B, ShEEhEEsEy

bhTv5s. FHhOERTIE, WBREESEL
i, BiES, B%, 9%, HEE, B, §ilK
OIRELER KT R TRS W, RRCRERP
BB b Ao hiz. FRCHA E 260 BEE
B OBRIRMGE, AR H b nEFLIIRE
REMRTZ20EELETHHR, REBERITRL,
KETRE > CTU s8R L TR Y, REER
VT 5HAETY, BEPZDEC TV RE
B E v, MRS (Locomotiver Krampf
LK) 3l Boniz. XBLHN2/3 R
h, BFEER, BEW, REXROEHRTH
D, —BALENED L AWBARES ETITR
MU ORBMEZET 3 2 ik Smith®? 0& R 23
ZTET5. MERLCEL CREcHEL
o T2 R8, RS IE & i S IR 0BT B &
LOZENPL, TOHGMERERLEZLO
LEZBND . LIRS IE ORFEEE IR
CHT < B, BRROMELRD 23, KED
BEEENC LBBROH B Z L EREL T 5.

- &pflo 1/3 i© Cheyne-Stokes TUNEIL #7 % UF3

FIERIRIC AL, RIciRR, FROAL
iz, FOERTIE, KEI= -~ VvEADOH
B LHEBEOFET RN D LRI > T2,
#HElxE e U THRE (Neocortex) 1B L T
VB, FHRRESERE BRE ORI & B EIC
HEixBZ kX, BEic Betz (1881) 3R h,
Hammerberg (1895), Cajal (1903) iz & v #EZR
S v 7=, Brodmann (1907 » 1909) 3463 5[
DKREST% Regio cingularis, N KIZET
%¥% Regio retrosplenialis (26, 29, 30455F),
L L, BEiZ Regio cingularis # §i#tic 43}, 8
¥8% Subregio praecingularis (24, 32, 3345%),

B % Subregio postcingularis (23, 315H %)

&L=

fih dEXFAEEE (Homogenetische Rinde)
T& Y Subregio postcingularis @& (Ho-
motypische Formation), Subregio praecingu-
laris % (" Regio retrospleuialis % Z#it&k (He-
terotypische Formation) @354 D& L7z,
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% L T Subregio praecingularis (28§ U THNZ
IR D PR ERR OWRSY & R5IC 33 L IEA T
% 10) .
Vogt Rtz (1919) BEREEEREM I H[EIBEER
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LA T B0, Economo u. Koskinas® 134y
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S OBEIEARY (Parietaler Bautypus [ 7)) %
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FEA] OFEYE1T Brodmaunn 6 $EEFICHADIL, 1R
Bl OBREIINOERNIC B 2HETH B Z
EERRL, BB BEMEE o%ERE
R 6, WHETEE I BEMEROES 2 M
BLEOELT 5. '
Bailey® |3 anterior limbic lobe ® Fz/H i3 4EE]
Wik b D /E b Allocortex DEME R FiL, Fh
iz Bric mesocortex EREIEN B LE S . HME
SEE SRR TH B OARL T,
AEERANC L RE OREER B T 5 T & 13 Bailey
et al.?), Smith? &z 5Z3E & 1, Baileyetal. X
M 04EE % “Suppressor area” Tk B LI L T
wWa.
MEACBE L CiE, Smith? i3 macaca mulalia
OH [EIGEHS i PRI B HE & FRw, £ OFEENT
HOTER I TEE I R - Ty 5 LBV,
Kremer 3# B # it A, B, C, 3EB ST,
s (ASEE) eBoBEEidl, %5 (CHE)
(CHERIBE RN A L T 5. SRL Ward®
VY B BEER O RERR HPHI SR B 234 [E B Hi v O B
CHEET 5 LR L T 5. iz Kaada et Ja-
sper'® i X i, MEBGEENHIGIGHE i, (RISHEE
B & BHIE, REERHEURETHEET
HEERCE? —~HOERT 2EHEBRL T
BY, ITNZEOEFRE LK ST 2EER
28Fd 5. Bb 1 oRREEER» & B

R OMAISEEERR I B ST, Mo 1 0 R
OEFETH B &, TR TEOMREIHE Djk <
Foh 2HEFEMETHANTLT - LEHIE
5El, BITHET 8 Blo NMRERORE &
e U<, HHEH (BLUEREELREZERT
RZETHIT FHEIRESE R ZDICHAEL Tz
W) R TR, R R SEE  BN IR A i Ok
VWEiIFIC D - T, Z o> S 05 JH=E L0ecm
WBiz5 L MEOELLTB D o v & HEL, X
Pool and Ransohoff2® iz @ U < AHERTI312
Bl 2 Flic R CRERTF R ICEET 5 HE T
MR IR R TER L T 5.

WO R A RN, AR
VBT EHE20RK 67, HEOEHZOL O
S, HPEEBE, BEREMNE RO O 0#s O
HECRTOLHENCECRR BEEY 52
LT Bailey etal® PEZTWHEZATHSD
7%, Economo u. Koskinas?, Walker?®, Smi-
th2) 3 ISR L EH BEICEROD B
L RFEFE L, Bt Brodmann i, #EEX 0 NE
ET I ONFEERERIC B &, BT
3. Z OFRICNREICR O RCIRRE: — B
HExETtdY, Brodmann ©335EEr, Economo
u. Koskinas ® LAz, LB iz%4Y, FLOEHKT
W IER Z OEEHHE I FERGEEIZE M o R 23R
HTW3. '

Smith? OFRIC T 5 Bl E R Rk
BRI X, Rl R T 5.
T RFIEE R » T I~230RNE R & L R 5
2HEED . TORIPRILFHPET 5 BHTDRE
<, WEBICHEELHEL, BB xflskgmcE
T. 2L OBEIEREIREE 1 B OEMEREZRET
BHICTLCR B PR ERAIED 2HET 2,
7o &z kS ERT L C L IR I L TEIMA T B .
B8 0 &dr & BUR M T % THEREIERE
e aEoMR - ORERNEIITH S L.
Ward®® § MR 13 25800 BRE2 7o v & B v,

Kaada et al!® 1325~308pChH B & LT 5.

Pl b EBRHRIEER TS 225, Fo
AR R BRI X i, PRSI R I
LT 5R~232680, T 15055, RET
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IR SR ET RN T w528, FAORDER
TR AT BT 1 TR MERICER
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£, BR « BEHS S HERI Rk RN B I Al
SO EHRSALBE LD > VI FEm L
—HTH5LDOTHD.

DI FL ORI ORI R 1~2mol 7 = v
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W SEBNES N e B, BoimMBETic b
N3z ih b, BEXNEKICES —HIRETDH
5LETS.

V. & ]

F OEEIRE 1T 1~2mol 7 = v Na % BE
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31, _
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Summary '

By making a minimal injection (ca. 0.0lcc) of 1~2mol sodium citrate to the cingulate
cortex of a dog, the author confirmed the changes of respiratory movements as follows:
1) There are the inhibitory and the acceleratory areas in the cranial part of cingulate

cortex.

2) There are two inhibitory areas; one.is synimetrically situated in the supracallosal

region, and the other in the infracallosal one; both of them are localized in the very small
area on the long narrow zone along the corpus callosum. They have not any continuative

function, but initiative function alone.

3) The acceleratory areas are concentrted around the inhibitory ones.
(Surgical Clinics of Tokyo Dental College {Prof. Noguchi)).
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On the Inhibitory and Acceleratory Areas of Reépiratory Movements in
the Hippocampal Cortex of Dogs.
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I (Archicortex) 1B U, %iEHE {Neocor-
tex) T & % #E L FicEkIE (Sicherllappen
{Sehwarbe, 1881) x5 E (Gyrus fo rni-
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OIEETH B EE b T, HEICRT
% LEKE WRUE w5y ORREREYE
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SN mamillare

Gyrus ‘
hippocampt &
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MEZE DD, OEEEEAY, ALK
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YR SIS, HHMELEESDD

4) FEE®

T & Fic 1~2mol 7 = v i Na BENBUN
Tk w A EITER B (R B MEIRGEE) O
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OEEEALF I AF = —7H 1LERSEL T
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L ULT, MEEEE Imd 7 =V Na %
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Wik L, Re CARABHRER, &
FAVNER & 72 0, BREIERIAZ &R\ TR
PHNE 7 5 T2, BEBERICRD b ORE
VA, 2 OFIT I 2B ERIERIREE S &
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MR RECARELRY, 1RRER LR NED. '
IRIE & BT 19 19 =¥ B [EEIE] Sylvius Bz < 1wel
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{ 3% Cheyne-Stokes Tl il
K&k, AR REE.
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CIREBCEE LU CRAREEE S H 5 b 0 L HE
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‘ P b o e B BRI SR 1 T AR AR 2
UTHEMER O &S - TRFEER T 2.

MR R BN SR IS T B &, JRATE LT
MERARYE O A BIE & h, BRI AR D PR
ThV, HBENEEREcERICE L, HPREE)
m%%@wﬁﬁk@éﬁméﬁﬁkﬁéww%
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OFRLLIE, FBECREICE L EEMRE Y
BmONBEITHCRELHTH > T, flskr&
A% LEDICHRIIMAIREETIFIE L, RlEkEE
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PEATHZEE >Twd. ZThiEETRE
Fisi e 58, TR & oBfRIE v
CTHEHELTYRVCOTARRATH .

VRS [ AR B riE B (Archicortex) 1<
B UEEIC 2 OfEAE 230 LS 5 0 Rk
CEnL LoREEY T, 2FHEYEEU T
KEFREOME R L T v 5Y. MIEEEEN
iz Brodmann (1909) 1z &KX ZEAEERHE (Hetero
genetische Rinde) T& v, FOEFREL Y
LB EEERR S kL CAEREE (Cortex stri-
dtus) WKBR¥L DT 2D,

T hIcEE LYes g BUE p Rk L E (Agra-
nulare Rinde) T& - CEBMERCESL T
BEERIEL TV 5. Economo and Koskinas®»
OFHEHBCEETRELOLEDbRS.

LiRodn < #hid Imol 7 = v {8 Na Nl ik
AT, EERYEOWREEHIFIEE &
WES - o FEEZE LML R ERRT
NEESNOBY T 5.
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R OYEBREIEE I Imol 7 = v R Na BB Wi
ANRlERERIC X - T, ROKEREBR.

1) WBREECERE OBER % #IFl T 2
FEHLRETIEEF LB 5.

2) YEBEEE Ok O A AN MERERRTD
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PO X e . FERGEERRIHE 3R
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Summary

By making the “ minimal injection” of 1~2mol sodium citrate to the hippocampal
cortex of a dog, the authore confirmed as follows:

1) There are both the; inhibitory and the acceleratory areas of respiratory movements

. in the hippocampal cortex of dog.

2) There are two ini'libitory areas of respiratory movements, one is in the uncus, the
other in the posterior medial parts and are circumscribed symmetrically along the hippo-
campal sulci.

3) They have only the initiatived function and not the continuative one.

4) The acceleratory areas are situated around the inhibitory areas.

(Surgical Clirdc of Tokyo Dental College, (Prof. Noguchi))
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EENRELCIZIABBERBEOEEDORKEE

EHIC>20 T

612.0.14. 421 : 612. 744. 21 : 612. 816. 6

A0 -MEOERERO R R EIH

Light Involuntary Fatigus of skeletal Muscle by direct Stimulation in Man.

A

WX, "HOOEEIT X - T, AEBICEER
7 BRI Qe AR TR D, £ O
BB AL CHLEERRRD T2 2, i
BA—{EEBcHL T, ~BOBHELFELTS
WRETH .

—BOBHELELT5 3, BECEAT
HV, BEEYRISLZoWThobhb. L
roRFicE T, FFZAKC OV TERER
HOTFEEED TH.

FEHOEEE LT, HHEEROEFIC OV
Tk, BELAENCE S R 2BOERP H
B R PICERT.

SEEFOERMET ¥ impulse 8B &, FOR
Wa B Acetylcholine Ach, 23¥E8EL, THhas
neuromuscular junction i fiv: THINKEL BT
(Dale, Feldberg & Vogt 1936D). = 0, sk
T3 Ach BRZThiE, = ORI oBT
impulse TS h, BEHESBKEREI R H D
bbb, PET 5 & HkRR kS,
Rosenblueth & Morison 193723 7 & R IEH 57
troansmission fatigue & 4513 72.

Del Pozo 1942% 1, ¥ © B#5 © MERB
<, SEREAMERS0E ML R0 & X 3R Y
Y, 20[E AT G E B S OBEERESIRD U Ik
B, EHPEDL LEREL, Ik BGREEY
contraction fatigue &#xA 7. 20[E & 30E & @
A OSEE CIRTEE DIRA L bONES.

WHEEERERESOL ) CRB B LA
v, 1EENE2EBEHoSRIEcHD Th
bbh, LR LEBEEETS. —~FHREY
OO, EHOEMMERT X 5 KBESLR
THBHN, ROEBHLEL LD O, KER
COx SRR A

gi &k EF (Waco-Utaro) *

B bATKO IBHEC T B HETHSD .

1) — i %

2) WAL %7

3) EHUEY (B

—RE s REEOEH T, LIESLKHKRETS
EFOoiRET 5 b0, BEalke 3ERECELT
Ty, LEMERERL, —EPEKRAEL T
WO THKET S50 THE. EREH L1, W
BRHEELRCEFTERSNRT, BEkLED
DTH5.

Zo3BOLOL, B, PHEFEY & O
i, BERBEEXDS.

—EBHE RO A CEEEFTH Y, XE
LMEEBRER Th - T, M dIKE LES 2,
P %13 impairment OEE © b O Xk
@ disorganisation & WV IHIRELDTHH I .

FWRITOVTIE, MEBOERORCESE OB
FRToh THREZR, Fhi & LWBEE O
DOV TTh->T, EHOBFLEHL 2T
RO PRBERBEEFICOCTE, FRAEHRD
REEFEN . BEOEFEENCEY 2L
BAEL, EWHrkREREEL2TTCBHLES &
5 je IERE, BOEmEVEERENEY - 02, Fis
FREEZS.

EFIH L EEEORER V/Vr e BR
Liz. ZoFEIEROBMC»2BERZE
5LDEEL 5.

V/Vr B0 Bk EBERRILIEERICHREL T

w3 (Wago & Wakabayashi 1931%), 19369,

Fo4- 193716, 193811, 195218). ‘

o V/Vr iz k - T, FEFHIFIBIELRA
RERGEOBREEFIC OV THERED, R
Bo—E3E i FERL = (Foh 1952191920,
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19532022), 195423)24)25)).

V/Vr RS EBRNE «Tic X - T, #RE
WO b 5BOBRE, V/Vr EXEIEL, Z
DEOR/NE > TREEORNERL Lizd
DTH5.

BEERETRO X5 KEEREOETELT
Bondb0Thodhrb, BHIZV/Vr B0
Kick - T, BEEOB/NILEY % BHICE
LGB L ETED (D & LEEESICR
W), AR ESLETRIIRTH 5.

V/Vr B0 BERIE Sk 3, 20uF 0 FE
B & - TETRE Vr 22w s. Vrid
L. Lapigue @ voltage rhéobasique it =T %
LDOTHD. DT 1LOuF K 05uF (1.0
05uF V/Vr &), Zix 0.756F (0.75uF V/Vr &)
SECEREVEEETS. 2ok & Vr i ZiEs
WxFEETA08ETH > T, VEEROE
feis Vr 3405 2 & B8HBRv. X - TVEEE
ORI Vr ZE D, PEBEIC X > TVIRER
1= correspond 3" % Vr corresp. & k¥, V/Vr
corresp. (V/Vr tWERD) 2FHET5.

Vr 32840 2 2b R B—EOB L BEME
N5 &b, BEI32D 3T h FAEREAE
fire o507, ‘ .

- V/Vr {E R o BEM 02 e 3.
a5 L T, chronaxie & analogous s#ER%
R (41944'9). LA U chronaxie O Z3K
=Rk X F—# (Lapique 19261, Frederique
19284, Davis & Forbes 19362) th 3 e L,
V/Vr B =ZHoBeE e LT, & VEHIC
L2 b EEROENOELATL I EELEREE,
ELULIEET 5T L0 S.

V/Vr 2B IR TREZ L3, EREE
W HEIZ O T, BKRBEEENICTET
DERBERDRL T bWl Ths. &
U< 3fa1938 a2 a nz v . BEAIE
YT, Bhhdl oo V/Vriis kw301
2~3 BTCEDTTHS.

v [. #ROBEHOHME
AT URTONROBER T I D> TOFE

HEOWRE, V/Vr lOEBRNREL U TR
T5.

A HEBRE .
WHREFEEL L TERREFELEELR.
ANB I BREA SRS & 055184 T, TOR
6ANLIETH - 7. F4iT 18~42), EEI

48~57kg T - 1.

V/Vr o EFEEZ 1 E 0= 5~6 [EE
LR, EWBEHR +15% 0B RFEEANT
—EZENRE LN, XEx WL IZOW T,
HZ B U TT7T~28BOEHR1T - -85, &KX
=ik £ 4% UTFTh 7=,

B. V/Vr IEF{H

HEEBVERAS & L CiX, m.rectus femoris & O
m. extensor pollicis longus % E W, FjH T3
#EHICX n. femoralis 2@ U T8, B#F
CIREE V/Vr 2R L 7. MoOHETES
EEREL “H7, BElEE “MRT LEEE
Lizzebbhb. '

ML U T, m. rect. fem. T THREEE
», Fm.ext. poll. long TIXHHEMET D, B/
fREEEZFEA L.

" 1. m.rect. fem. lIc BV To V/Vr o IEHEE
i, Fl—&fci, BEENETL, MEET
L, MHdFUBEEZRL, TR
—fETH 5. MemEoEEBBERREIZ VT
O 4 -H>ORIEEE, B— A2 TEATHED
Benad. 1R HFhEER OBERERET
1%, 1OpF ROV 05uF ikt LU 1.06, 1.13 B ¢
1.07, 115754 ofEREEIC R T, 1.06,
115 % 001.06, 114 TH 5, Thid#R#EM.N.
DHERIC L 6~8 BHHZEOPHETH .

2. ZhicX L m. ext. poll. long Tix, 7&&
o V/Vr {ERZELL B, ZHEFEE0ME
<, MEFOFR, MFICETV/Vr d/hs
<, A Vr R T/HE v

ER&E 0L o, ZoERKEIE L » -7
DX, FEALII>ETHEEBCL30TH
59 h. .

BRI E o M. Y. oA 0EER 1.0uF
BXO05uF o T, A% 1.05 111, A%
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111, 1.21 Th-7-. ThiFHEEiZ L6
BIEOFHETHS.

C. BREREY

BEHRPET TR0, RO 3 HkEEE
L.

1. Z#iz L TES LTINS T 8BE o
—FoTFHEEZMco L, REfic 5.02kg ©
BEYVEHET, ThE210~00Fz &8k, 2%
TERL ST S,

2. ML EEsLT, 5.02kg DED 2H#F 72
Mosso @ ergograph %, RiFEEEOERRT < b
X LBpEl. B EXRHBRAITH - T,
FEHEBRBIT D - THRA—V/Vr BB 5h iz,
ZhE ™Mosso, & XA,

3. n.femoral % Sa¥EIEICHA L T, m.rect.
fem. O A%, LiE Tk Ee L LERRIRGEE
DEEFEE R 2. RIBEHERT 1 20~50sec T
B -7z ‘

UbRizX-TE3EFONL RU2. FEE
P, 3. WRBEREMEY 5 5. HIS voluntary
efforts I X - T Z 2 % &, involuntary i
#5%0ETHS. voluntary efforts OLnfilic
kT, Boh RO BUTHRR BRI e
CHRLEZbORH2BEIERTRETHS.

D. REBHIES '

B Y © V/Vr Eosin, = 0B
3, PRER R Ach o fERSE R A=

1. BOEFER, HEHO V/Vr i
LRLTEAECETS. &g 2 BEAE
DERTHBZLod »72. V/Vr OFEH{EE
BRHEEINE E 0%, B0 increasing ratio,
ir.&3%: 1.0 05uF V/Vr #Glix 1.0uF X
VG O5uF e 4 2 BREIMEOFHE L D, P
1R mean increasing ratio, m.i. r. &°X
A FERE—~Eo L &, HaEieEmn®ze
BRHTULEBIL v, 0% 0 x 0fREEIC
IHHROERER L L. SRUBEMB OB
73 (1.r-1.00) BIEL < ERECLAIL 2.

2. BRI L T, B TE
HEECRES. EXHEER» D, TORETO
R % PR TE R recovery time, r. t. X9 .

WERA—-BEOER Cblb 57, EERE
EiL, WERREL LN ESBNE. 20
FEREEL 2 TRV, HGEEOAE L, TR
ZEL CToREL oz, £ -7 mechanism
DHHIERBHINT.

3. V/Vr o B R¥EIMEOREMNT T, HER
Mzgl -2t o, RiEgsRiioRE, B
ORE, Wi V/Vr 0B REIEO K/
bo¥, A—RKHETTRA—AL2v TRER
—ETH5D.

recovery time

A% G T001% 100 .
Hisy 0.01% CTORERMTH L. ZhEKE

R B2 recovery time constant & #is. FE -
TV/Vr fEoEMEoBEMDT K E R L LT
PRI i EEBI T 5 . ‘

EHEREO & & 0EREY Km, B#Eos &0
% Kn & XBl3E, #hed Km>Kn ©dH
-7z,

U EOHER b, BEHEY TSNS b
Rn, V/Vr oS REMB OB, H
HOBRELHHT S EEVES. ZodXEMD

V/Vr (ERBEEEYOBRNEREELTLEX

ZREITHSB. ;

4. FEH L HCEE, BEAEZMDLT,
BT V/VrEOWMEH5Z 125 kT3
B, FOERTLID 5T, EHL TwARvE
O Z# m. rect. fem. K L RE—EED V/Vr {&
OERBREDLNT. EIGEESH OB T b IR
EHOERTL, Wi bEESH O V/Vr B
EinLiz., ULa»d 2oREBUITER L2 TR~
T -T2, EHOER M humoral b OTH
LT LBHRENS.

5. /D& o Acetylcholine, Ach, % Physosti-
gmine L HCFOEHL TH B L, B W
Fhmb .

TEI, RO "Mosso, T exhaust O IREEE T,
FEHEETL (65.02kg © BN, TREKRI2T
ML CEEML 72), Ach 0B %23 1T, Th %
SEAC T 5 = L sk 5.

HEEHE, * oEER Ach OKRZ LEMRK
Lg%, Lablfih o Ach EoEPTtdh s

=K<thbv, ZoKix .
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LERD.

6. Ach B4 11 OFE LA effective
time, eff.t. 11, EEEEOH?, BEO L O
IV %, 2TERCTE -2, A—REOE
HRBE N Ttest L iziEBTh 5. §, W&
@ Ach i+ 3 EE I, EXMEBAEEENIC
BorHRobsZ telBbEs.

E. REEEES

n. femoral iz SaREMEREE Iix 5 & involun-
tary iz m. rect. fem. ® A3 % m. quadricepsus
EpihiErET. HRAMmEEREL T,
WERAE R CL, Mh I HEBRACER» D
EbhsZ s, RUZOBEBEERIFA—THD
T kg, TEERMEEY O RsIT, RO DO
L—FHL T30, £HEL TwFERL A
bhiz.

FOERLOE,

1. FEEMEY 0 & 13, WEBBERCS
wTik, Km>KnTdb %5, FEE®EORI,
Km=Kn b 5.

2. Ach OB AR, BEREMETE, MEER
ERESEE L ) BTEC 2, REEE ORI
3z ERAE A EERERE X Y bHIN R R,

PlrofidfgcEET e Ths. BEEE
B X UOREEEEOM AT 5 8 HE
13, BEE%EE) voluntary efforts DELETH 5.
Bt > TZ OTWEOEHIC OV TR oBF
BWRERFEHELTVWEb0EELOND.

3. HBBORY Lz Ak, EEET
BEREED L &, EPISHOEET LT 0 R
CERESLTHES . i K URBEREC X
5, REEMWEERTE, 2670 T L EFRIILR
Eovh, LB ohBEETHS.
WITEFBETR R, BolcEe TexYy
Ny FORBUOANEIZ LD D.

B & RREEM: & 1C X > CHESEOERIC
0L nFERLRERODDOIEEHTAET
5.

F. BIgSEE & @S EDRE
* Porter 21U Du Bois-Reymond % @ inducto-
dum 2 X - T, n femoral |c45F> 180 BIR W

20[ 0 2 EORIBE Nz TEAEEEEL 2.
EAREFELERVHEBRE IOV TR, H—
BEORZLBEC L > THFEL 2. Mh ok
EEROBERRES:, 180 BT kT V/Vr
OBEIMEIBE BB 1K L, 20[E T ix1555 2
F254 R RRE R HE L T b eRE Db v,

NEBHR O BARREIE, E60~T0ETH
b, ZXVBEEOE 180 E T, Acho
AN ERICEB VL Z &R kY, R20[ET
i Ach BEEAEDBCEI 2H6THSH.

G. S

B EAR X ¥ R IT, 156~2550 R o i
MR EED &, BHL TV s vE O m. rect.
fem. i« V/Vr Eo#maEibh 5. 25 Ach
CroTHlE NG, L Km>Kn THS.

T OESROREMIE S A, ([EERHBE Y & s
> THbh 5, XL Ach iz k » THIHIHES
PEAS T, MoFEE 2, Gopfert
195267, 1953% o Restaktivitdt &ic X - T,
o REIC LES b0 Ebhb.

H. & b7 U % 3 980 massage ##iL <
%, "B Itk - T m.rect. fem. OEH R
L, V/Vr [E2HET 3 &, B2EOEFNPE
bhlsv. massage OEFTIZ, m.rect. fem. D
kT, REOMOWMDTLELZR L (R
B ST 19559).

BEOL O &L, BEHE Y massage
OREHELRVOE, MEERIEES LT,
Ach Tk OFMOBEIBRBRAC LD T2 DD,
% massage iZ & - T, RS LL
WroPED Bz Ach) FAexdEEEs e
IR TFEREELIZ . '

L EE icREICMEN S ¥ 2 #EEF IS, 50
SR~ DA BT i, = ORIIERE
HEHGO V/Vr i3k« c&TL, 26360
FAcHEicEL, BYERENREL . KEHZ
NIFHBE EEEICRS. T 0& T Ach
LEBER R (FHAESE 195619).

BEXRIOWD ERKREVEEREMBECETS
BEREEINS.

V/Vr EO FER U RR 1T, REIEGRCHRIE



e —EBEHNIC X 3 MR BB OEEORHE ES T 2nT 969

JRLEBEL Tvw3 o iBbhs. Bx0F
M, BOMaR ER, BEOBERERC X

%, FENERS X O BANER o BERAOREE & —F& L T -

W5,

DU EoBEE» LA B &, BEHGIE LR K
STEERLZDER L TEZ L0 LEDbRS.
V/Vr oIFEEL &, BEEER, tonind
THONMEIC L - T, Z o0/
TEZRETHAH.

I.% 88 /% &

A. HligE s

BEER 258 1 KicR”d. R pendulum ©
WEMT K, K. 22 0lEEAL, EbICHED
IEFCET, AMRICHE LB 2. &b
REEoFHERET, EE, Hl, BREEr—F
ZHEIC bakelite /MR THEER L 7-.

HEMT 0Bz, vob 0.01.0hm LITT b,

> 7.

BIR L L Tid 2volt HE A &, potentiome-
tric iIc¥9 0.1volt & & - THEMRL 7-.

B. #REOEH :

AR OWFETIX, BB & L Tid m. rect. fem.
DAHEERL 2.

TRE OFRIMAEEEI 2R L L T v 3 H»
b, TOHMK»RY X5 cEEHOME, ¥
BREOEBIC OV TEHCUBET 2 NERD S.

BE LICIIEA S HRBRE ©, HERE O THRY

Ry

, C
| R,
mERLily
\
$x 0 ) Ry IE
i ol

B1X WERK
S : human subject. C : condenser.
Ry : variable resistance. R : 1,000 ohm,
Rs3:10,0000hm. Kj, K : contacts.
® : commutator.

EEREICE - T, BBRES T, FREHE
EEREE & oI L = 135° & Fe b RREEERS 7
5. WERHFR, EREER TR, Shs
HICHOAB RV X 5 REFEO L VRSB 2o
T LAHBRS. EE, MECE—-LETHEE
FeBH 6, m.rect. fem. FHEBRBE L TIRED
HETH 5. BEDO m. rect. fem. DRI L 4T
COBEREEBELIZE-T.

m. ext. poll. long ® & & DEFEBEE TIT
FLE, R ERTIC e &, kB R A
Ch-7-%%, NBfizs L zEACHT, &
BEmMBEie L. ZERbpgk LR LS
KHEARRC LS ITEEL -,

C. FHEDRTHIZOWLT

m. rect. fem. 721 OPHE ZET &iciE, RiE
EROMBZEECRBEIRThERbR V. B
BAKEVRL, ~“BZOEBRNETH 3.

Z OEINCEIL D, FLvWRESRiCEM
22 ki, BhiciRke (e 19387 LTv 3.

R A CERE L TR EEL &, BEK
THLZOHRMPL "Iy, LEELR—E
Melk-T, REKHA- THEOER2E3.

n. femoral ORE K2 B, 4, S5AETO

THROOMBEMMNEEL =N (B2XB), HEE

WINAEBF 2EE I 2 5%, FiRBEEESR
REBREHOLETOVE L AKORR T 1ES

(B2XA).

m. rect. fem. ORI AT HRKET, L& =
SEROENEL 5 B3NB). Z oL HES
BoMBicL - T, AL 1X0AREDbA S




970 e —EEg X 2 ANEBRGOEROTRHEREI T 2T

FEEINA). »Th OBAELHRO 1IFROARR
EUBLIAREELTHE, HEEROERE
KENBERPY 5.

BB 2 550 7o (B i BEEESRN &, m.
rect. fem,d BGE - C, T RESE O BEE) O A 25
BV T3 &8 Rm.

A omEErd bbhTh, Bl
iEEbrv. 727 1 o0fsZ n. femoral O
FEE S 0BAE T, 2om Lo EF RS . &
NI OEER L RY, v T 2BFOR ZIKS
B IO BELT, LrbERTARIETOX
HSThHD.

B, m.ext.poll. long ® & &L, ZFHOFE
BoOEE R, Zofsiks BE4RA). £
of, BEEEoREE, HiHio LEETES
1ARRE D BEL RRIEERMAR, WFERETE T o
EEi2ET F4XB).

YOS ORIEAN? BIX, RaB OBEH

AOFEEIRbNR .

D. EfoEFEICDOWT

EmEEsluxd, BETHIBREETH
5.ﬁ%%ﬁ&ﬁﬁ5®@$ﬁ%o%émg

. REER b EESNEY, HbEOREE,
@T%D IFRBEEBRPXFBYAETH B2
DREBIOT ERKRETHS.
HEERITBROES R VEEAETRKE W
MR OMEME T, ES Imm ER 2cm KN dcm
D2ETH 5. B E oMz 0.95% NaCl ¥R
WCEL RS2 BuT &S A, BEE CEARBREL
7o, T OREE SR OEEOEM T 2
DREH>ETHR.

B4

FEEM 1x, 6cmx10cm E& lmm OHisR
We, 2rERYEmoFELTER, BfK
T bl gazel, 4 EIESAH, ETL -
VHEEL .

IO Xyt hE, HEERSIOEECE

BERLAEIEL . REBBEOHEEY
BRsd, ZORBERZBLLEE, Ok
CE AT, LRRTEEREL RS T
»5.

FEEERHMNTREEFLLBERETHD.

E MYEEoXEX

n. femoral #HE L T, m. rect. fem. © & %,
Tk Z hE L 72 m. quadricepsus L0 REE
MRS RREL, FRIC X BB o TRER
S (F1A 1954%) L Tvw 5. L2 L m.rect.
fem. ¥ EERE L CHIEEZET OE, BAFO
72 D A REATREOBERHE L - 72 LD
LHESER LA X ThE (ER4em), TES
HETDH - THZ OHMEET ZHNHBRL.
RkoBER (HE2em) ZEMLELELEAS
Ty, & FA—ER2EL. 2 OO Km, Kn
PEIBROE2ELCTRT.

F. BRAVHOHSESOBEOHEELIOWLT

n. femoral & U m. rect. fem. ol s 12 R
EmAHCCEBLLEE, BL THRELED
THIREEL 22, LB sEECRES

P OMEREETH S.

- fESR ORI CIRE RS o4EE, Ach @ﬁs«hﬂ%&

#1
lﬁl—‘?&%ﬁ%‘@ﬁlli&%&ﬁ@ﬂtd‘ [t

5Kn XU Km -
subj. Y. M.
T BR(AITE BB FERRERAIE BRI
N R 1 g .
%E% Kn Km %%% Kn Km

% 0.40-£0.02 0.39+0.02 % 0.40+0.01
/b 0.40-£0.02 /I 0.404-0.01

BRI SR
. ‘\_—ﬁ . /~)
I km HE xo Km
< 0.40+0.01 N 0.434-0.01

* *
J 0.3840.01 0.35:£0.02 /b 0352001 0333:0.01
¥ LEEF OB



e -——EEREC X 5 NRBHRBOEE OREEES 20T 71

25k
BHEREZ OB O F/MNC & 5 Kn XU Km
HBRER(EN '

EH OB w3 FeTEERIE

- e s,
subj. %%% Kn Km Kn Km
H.I1 -k 0.38min 0.38min 0.38min

A 038 0.39min
Y. Mu. & 0.21

* *

S 0.15 0.16
FeERRERH

[ENE S R

— , —_—
subi. %% Kn Km Kn Km
Y.Mu. & 0.22min 0.22min

/N 0.22

* *

A 018 018

K.A. 73‘%\ 031 027  026min 0.28min

B ¥ 1EERTomE

HoBEE,L, ConBERcBEerTH B L
Bbh 328, Eiz Porter & inductorium T
TS A REL CRE AR L 2R L, F—
AOR—HIEE 1, 8461 4 Flo 23—
BTh - T MR THERNEOES, BERN
&> - 12 (B35, :

Z oBfEOMEER, BB E =T AN 5 HTE
AR DOIEERERL T30 TH 5.

G, Indicator

indicator DEVFHIE, ThiT X - TRENE
EEN5Z eh bEEAMETH .
LGRS ERS R TREGES 0 B/NREE
X, FIBER oS BENEBIic L - T,

BHEIC T 0 5 RERER R x HBE T 2813,
LIFUIBRENDEIATHS. HichvH
LEBCRFEHCED LR S, Z0kd5ke &
RS h e S -HAREdRE, FEolmRos
BLELOTHS.
AEBRTRERD X 5 K FTRROEE 0/
REEBIZ 2 bA%. T OBBMNET 22 bA
Eor, PEcEET AHREROBE 2 BRK
MR &, Bafke L To—BRIFEELEE
ELTeiedThB. $E-TELLELR, —&
EEH5L00, NE»BZDBLN BRMNE
Blic b F e, BRIIFEL indicator & L72b ®
Ths. /
BRoHEEREE DT, BRCBVYTHE
& » homogeneous 7% b @ & B L 15 5 R B
Benil-.

I. =EBRHEETICER

A S ERR U KRR ~

Tl U 7 R B N R AL T
DRIEERIEIC X 2 REEEME S L F U, &%
B OGEENEIC X s REEES RV T,
FERY 180 R T I B RIBE S V/ Ve B34
CHIL T, B ERECES (BN,
6 [X).

ZoEE V/Vr o, WRERLROEESE
MR LR, MoB Y s 2L A—0RE
RUT=. .

PR EI Km 12 Kn & X —% T 5. =

E3ER EERUREEIC X 2 REOHE

subj. Y. M. subj. H. 1. subj. Y. Mu.
E=4volt 4volt 2volt
Ex. coil distance Ex. coil distance Ex. coil distance
M N M N M N
‘ 2801 ! 55cm 6.0cm M>N 2881 ! 53cm 57cm M>N 2231 ! 5.8cm 6.4cm M>N
r 5.5 6.0 M>N r 54 5.7 M>N r 5.8 6.4 M>N
Tl »
RS 4.7 5.1 M>N
subj. K. A. subj. M. F. subj. K. O.
4volt 2volt 2volt
Ex. coil distance Ex. coil distance Ex. coil distance
M N M N M
2851 I  62cm 6.6cm M>N 334 !  54cm 63cm M>N 371y ! 57cm 6.0cm M>N
r 61 6.5 M>N r 52 6.2 M>N r 58 6.1 M>N

= OEE M XOHE N RO & EORE. 72 (1) RUYE (r) © m. rect. fem. 2



CE5 S X B i
Ex. 3081 23/X 1955 subj. Y. M. rnf.
> n. femoral. FF5 180 [AlFNE, 80sec

1607

61X

BRI X B T iR
Ex. 241 29/X 1954 subj. Y. M. rnf.
O m.rect. fem. 585 180 [alFz, 605%5H

LT V/Vr{EosEmEoEing (1. r~-100) &k
BB & 13, Km, Kn 2485& U CEL <
T 5. ERBRE D & FERRBRANE 7 & oI
ERED bR 2T L, fERoRELE
Vs (84, 5, £6, ETHR.

21471 1.36

FE&—EBIC X 5 MEERGOBEEOTREREHICOVT

H 4 FAYEEOFEENRIC & 2 REREH
HEER{E Rl

FileflE  subj. Y. M. EEdlE

Ex. ir r.t. Kn Ex. ir r.t. Km
min min ronf " min min rmf
1931 1.47 23 049 50sec 1901 1.33 15 046 50sec

Inf rmf
1951 1.27 10 637 50sec 190m 1.26 11 0.42 50sec

rnf Imf
1991 1.20 8 0.40 50sec 1981 1.29 11 0.38 50sec

Inf Imf
2151 1.43 16 0.37 50sec 1981 1.23 9 0.39 50sec

Inf Imf
21571 1.46 16 035 50sec 215m 1.37 11 0.30 50sec
mean Kn=0.40+0.02 mean Km=10.40-0.01
Kn=Km
FEHEER (A A5
Rz

ir. r.t. Kn

EBEE

Ex. Ex. i.r. r.t. Km

min min Imf

1861 1.48 19 0.40 50sec

min min  Inf

13 0.36 40sec

Inf
9 043 50sec 1861 1.43 20

Imf
2141 1.21 0.47 b50sec

rmf
0.40 50sec
rmf
0.42 50sec
rmf -

1891 1.30 14 0.47 40sec
mean Km=0.4310.01

rof
2171 131 11 0.37 50sec 187m 1.33 13

rof
2171 1.39 14 0.36 50sec 1881 1.55 23

219 159 21 041 SOSIgcf:
mean Kn=0.39£0.01
Kn ==Km )
=k Inf MR, rmf SHIEENE.
ir, r.t, Kn, Km I AKZLEHE.

H|5E KHREOMBIEEH
“ LJoad” “ Mgsso ”
Kn Km Km Km-Kn
min min min min
062 1.02 0.81 0.39
047 0.73 1.00 0.28
055 0.88 095 035
Y.Mu. 031 070 039 027 0.73 044
M.O. 062 0.98 036 062 010 039
£k “Load” 5.02kg WV % REEMICAR. 15877
TR, “Mosso” Mosso @ ergograph % {5
. 15875 Z90RR.

63 AUTREONEEMIC X BRIk

Kn
min
0.42
0.76
0.60

Km-Kn
min
0.40
0.26
0.33

subj.

Y. M.
M. N.
M.Y.

e B 11 5% 5 SRS
———T— — e —
subj. Kn Km Kn Km
min min min min
“M 0.38 0.35 :

* T 10.40* Km==Kn 035 033 Km==Kn
0.15 0.16 .
Y'Mu'{o.m* Km+Kn 018 018 KmKn
K.A. 029 026 Km=Kn 026 028 Km==Kn

H.I1. 039 038 Km=Kn
M.O. 037 034 Km=Kn 0.38 040 Km==Kn
M.F. 0.47 044 Km==Kn

Y. M. WEIEEFRE Kn037 Km040 Km==Kn

#E *1EEET O



Me—EEgic X 5 MR ERGOBEOTREREINC DWW T

BT BHWRRE O BREESBIC X 2 RS

T BR I 57 FHIRER AN ST

— e — e e
subj, Kn Km Kn Km

min min min min

H.I. 038 038 Km==Kn .
K. A, 027 028 Km=Kn 031 027 Km==Xn
Y. Mu. 0.22 '0.22 Km=+Kn
V.M. 040 039 Km=Kn 039 043 Km==Xn
K.O. 041 038 Km==Kn 041 039 Xm==Kn

Y. M. WIERFEE Kn0.4l

- OPEAERCRESEIEROCERENEORR 2
—EHBKCT 50, WEEEEEFCRBL TR
BEBILEMLD 5. '
B. Acetylcholine D{E S HIFIZIR
» B U prostigmine (355 55138 Vagosti-
gmin 0.5cc) K U5 7381z Ach (B85 —#3%E Ovisot
0.003g) #uEST 3 &, BROEFLFER =
k- TREERbIRECHH Tz e R
Hiskz (BTX). mAloEY FHEECELZ L
% 3, Vagostigmin 0.75cc Ovisot 0.06g TF 55
ThECZ &Rk,
Ach oFshiARIE, RERE o5 B EERE
XY, BRSO RED -2 EREENE S

'V

-100
@ A/
0?

O~~\O_0—-———---0—'-’0\0\0/-—o
001 Y

Km0.38 Km=-Kn

1301

—

YA

20 “
.
0 ‘ ) i 1 @\1\0 1
10 ™ 30 50
t —

#7[X  Acetylcholine DFFH#H]
Ex. 416 24/V 1956 subj. M. O. Imf.

1 0.75cc Vagostigmin ), 0.05g Ovisot | fEE5180[]
S OB, BB,

973

AL T 5. UHEBRANE % X OFEp Rl
EHERA—ERER L 2 LAETH S (B
8, #59%).

C. HSEAE

B 180 EFE D & &, EEVIBEbh B3I &
TEBE R,

0F B TR EBRAOEENE L 20 %
MrE, WERAlOMEERE, FEERBRMOESE, M
BRI O VTG, 2557 LI ORRERIET I3
EREIBbNd -2, ZhicK L#ERBO

# 83 Acetylcholine »AZhHH
CREEEME SR X 5 H%)

subj. H.1. subj. K. A.
) SEYE P 55 FeAR RN ST
effective time effective time

Ex. N M Ex. N M
2301 24min Inf 2%1 17min rmf
2321 16min rmf 2481 21min Inf
2521 17 Imf 249m 18 Imf
262 25 Inf 2773 25 " nf
2651 25 mf 2961 13 Imf
266 11 rmf 3091 13 Imf
269 1 14 Imf 310 27 ) Inf
270y 22 rnf 3181 12 rmf
2711 22 Inf 321 24 rnf
2731 16 Imf 32231 25 rnf
ave- ave-
rane 236 14.8 r;’ge 244 146

FE NREEE. MESNE. 60sec gL
A8 & Vagostigmin 0.5cc.  Ovisot 0.033g.

93 Acetylcholine O A%hHE
A RS

subj. N M test

stimulus
min min load
Y. M. 23 33 30sec
Mosso
Y. M. 23 32 30sec
load
M. N. 17 33 30sec
Mosso
M. N. 24 30 30sec
Mosso
M. Y. 23 33 30sec
load
M. Y. 10 30 30sec
. load
M. O. 20 32 60sec
Mosso
30sec

M. O. 18 29



974 mMeE—EES X AARBREOBEEOTREBEHN COVT

B IS X 5 RS
. test
subj. N M stimulus
min min 30sec
Y.M. 32 23 m.s.
20sec
Y. Mu. 33 24 n. m.s.
60sec
~ K.A. 35 23 m.s.
60sec
M. O. 33 25 m.s.
60sec
M.F. 33 25 n.m.s.
* * 50sec
Y. M. 25 15 b.s.
C EEsligic X 2 RERMERY st
. es
subj. N M stimulus
min min 60sec
H. 1. 24 15 m. s.
60sec
K. A. 24 15 n.m.s.
60sec
Y. M. 22 12 m.s.
60sec
Y. M. 24 14 n.m.s.
60sec
M. O. 23 14 n.m.s.
% * 50sec
Y. M. 23 17 b.s.
£t SR Vag. 0.5cc, Ovi. 0.033g.
* 13'Vag. 0.75cc, Ovi. 0.05g.
HE (M) X0 ) A, AlEE (m.s.).

FERIEE] (. m.s.).  FHEIEE (b. s.).

105 EoEERE I, EERBI 5. L
Lzhiz Ach iz X - CTHME & h 7n W IBGKEEE %7

Thd. 20O EREENBIC X 5EHE OR

HERTLOTH B, FHC 2V TIRIROR
X OPHREEY 9T B

D. &BMBRHIKENIC & SHE

Ach & 0r Prostigmine oS OB, RL T
DEREHOERD, Thé LRTOBENE
Mosids. Mk s, KEOXKTEEER
- T, EXRBBRENEALT AP LTHS.
0.959% £ AEIK 2 Ach Zors L S8
o, EHECENL, LEEEEENL AR
OEHERET - 12,

Vr 3#L XETFTL 72 2, V/Vr BT
HEB L, FH—o®nRERL:.

ThiZX - T, KT OEFIZEEO permea-
bility o #hnz ek s 23, V/Vr fEoEfuizz e

Bsdize <, WHOBFEERR Ach EoEHE O
METHBZ ENRPELPTH 5.

E EHMESEZo VroETIEDWT

EF 180 o EEREIC X 5 RREEMEE 71T,
ERERTHBIRY, EEOBREE, RO
BRI X 2% 0% data &< —HKL Tz
EE1o0RS RR, b AFHNTIE,
V/Vr o BEfiRORE & & 2hE, EYER
b Vr AT, 22 - TEFTHZETH
%5 (BE6X). T iTHBRAIR OFERBRENE % ©
IR TLR—EEICH Db 3. THEloREE
FEHRTRIVERCED oI 5. L TEER

HEREIRCE Y i,

Vr BETT 52 V/Vr &R e L CHEM
UT, HOEHORELEY 378\

FOX, FINRT O, FHHREHLEY
Y. M. 01954457 B % B4 4 BB O T
B, ZOBRFUMNE Vr 3EE LR 20
IR RBPTHEREAEEL TH b
bhi=. )

FERREER O Vr 2 EZO Vr Lokt e
D, EROFVIRECLOE (+) LT, %
® percemtage % & 3 &, ZofEE ir &1EB
B ZERFIT 5.

Hro#EE Y. Mu. K. O. & KEKF—FMic

+%
60
S0F
q‘O' o o
30+ o

20k ° o
10p °° .
Ol
]O_Q

..% L. ”
%8
subj. H. L HER{EIT: O FEHEER(

O, BN EYIS. AR



e —— BT X 5 ANREH DBEEE OB T2 T 975

1%

o
®

10f o .

20 M e
30

% B
subj. Y. M.

I EE (M) 3L 00 [ (N) SR 99 3.
F—D RN E STz,

RO Vriz =& L T, BEER O XN
&, BOERC L AL BB ofR¥F e
LTERENBZLOTH B0, Vr 0 EFR
HEHNO b0 TR, ERERORENELT
blow. HEIROREVE ZDMNE, BEER
PHELTERC X sREENEZB-Z T2 b,
V/Vr 0 EFRBZ3b0EELbh 5.

ZOERICRCTIE Vr oEFTREESEO D
DEDRBRCY, BEERARA-FETCH
DEDL, L bR, FHERAZEDLT, &
EENEC X sEFMELBL TOEF L O
CHEERALNEZETH 5.

& MR ORIBS 28A L ToRBoZ g
AnFic, BEOBMCEENOBERH 5 b D
tlEbh 5.

UEDORED? GIROBENBHERS L.

D Vi Zzg caEBEE0BNFERE 2 b
s, .

2) BHE, MEMgcRL T, oZFAh
FHEERD - T, 283 Vr 0FER
HoTh, V/VridchecBEshzZ ek
s EREUTEEERRECHY, EBED
ELLHEEHERS. B2V E Vr Loy

ALEH.

Hick - T, hoREIFTLHEE L, #
BHOBLOLPERENZ b0 LBD
ns.
F. 5
BEEREIC X 3 AEE M % i,
BRI T L EFERLRE LRV,
BIZ - THLBEGHMICED TErTH
5. X3 F0HCE "TexyL, 15
BREERTRBZI 2200 5.
: Z O AAREEEOMBERBOEY & &
CEBEZBRA. ' '
ZHhi K UEREOER X, E»15
P OEEDL CEFENBZ 52 L 38 -
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Summary

1) Causing involuntary fatigue through direct stimulation of 180 times per sec. to m.
rectus femoris in man, the increasing ratio (i. r.) of V/Vr, the recovery time and effects
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of acetylcholine (Ach), etc. were investigated by the 0.754F V/Vr method.

2) When the confcinual stimulation for from 30sec. to 90sec. was given to the muscle,
the i. r. increased generally in proportion with the duration of stimulation, the intensity
being constant. )

3) As to recovery time constants, both Km and Kn were equal to each other and
the increase of the i. r., namely (i. r.-1.00) was exactly in direct proportion to the reeovery
time, employing Km or Kn as the quotient.

~4) When a small dose of Ach was previously injected, the expected fatigue did not
occur. Therefore the slight fatigue of this investigation was “transmission fatigue”. In
the direct measurement (“ muscle”) the effective time (eff. t.) of Ach was shorter and the
effect was smaller without exception than in the indirect measuremet (“nerve”).

5) There was almost no sensation of fatigue and if any, it was negligible.

6) The above-mentioned results denoted that all results of direct measurement and
the stimulation to measured muscle or non-measured muscle were equivalent to the indi-
rect muscle stimulation already reported. The only characteristic, however, was that the
Vr value fell soon after the stimulation for a season. Even at this time V/Vr value
showed exactly the degree of the fatigue.

7) As already reported, in voluntary fatigue i) Km >Kn, i) “muscle” showed. a
" longer effective time of Ach than “nerve” and iii) the fatigue was accompanied with
sensation of fatigue without exception.
These results were quite different from those found in connection with the involuntary
fatigue.

8) If stimulation of 20 times per sec. was given for more than 10 minutes, only the
direct stimulation to a measured muscle brought about fatigue. This is a remarkable
characteristic of direct muscle stimulation. But it is “contraction fatigue” and therefore
more about this problem will be published and discussed in detail later.

(Department of Physiology, Universily of Shinshu Medical School)
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