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The glucose convulsion by carotid arterial injection
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(NacasuiMa—~Yuzaburo  Yorkoyama—Yasukazu « Amano-Megumi) *
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Summary

1). We injected insulin into carotid artery of a dog. The clonic as well as, tonic
convulsion and locomotive movement were evoked.
When we removed the motor cortex during convulsion, the clonic convulsion suddenly
stopped but not the locomotive movement and the tonic convulsion.
2) If we removed the motor cortex before injection of insulin, we could not evoked
the clonic convulsion by the carotid arterial injection of it.
(Department of Physiology, Nihon University, School of Dentistry)
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The convulsion thruogh the introduction of glucose into the
cerebrospinal fluid of a dog comparing with several other saccharides.
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Time
——
hr min sec .
16 19 40 3.0cc Cisterna magna ~E A

30 30 3.0cc Cisterna magna ~H A
44 15 BEEic KK, JREE Bk, wiE
58 . 0 MHIcK.K. WAETELES
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Date Exp. Animal Sex & Weight
27.12.22. No. 7 dog 12.5kg
Time
———
hr min sec
12 25 15 - 1.0cc Cisterna magna ~{E A

32 0 20cc Cisterna magna ~JEA
52 i e
55 K.K.10” e

56 40 K.K.507 i
58 10 K.K.30” {ifEE
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34 20 K.K.20" HEEICOAKK. .5
5 0 KK #3

14 30 0 LIBREERL

# 3% 5.32Glucose iR DEEIE I AICIK 5 5R8

Date Exp. Animal Sex 3 Weight
27.12.18 No. 8 dcg 9.0kg
Time

—
hr min sec

10 46 10 2.0cc Cisterna magna IZ¥E A
50 0

11 25 30 20cc Cisterna magna iZ{ A
32 15 2.0cc Cisterna magna {T{EA

12 2 10 2.0cc Cisterna magna {ZHEA
13 25 2.0cc Cisterna magna [T A

20 0 W K.K.30" Vil 254573
26 35 K.K.&HiHEKk1/45" FHE FEEic
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Time
P e
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11 4 30 ZE
14 50 FEHK Vv Tremor IRE
46 0 HBETER
54 0 7.0czc Cisterna magna ~iE A
55 0 HEED)
59 50 HRIRIRE
12 4 5 ©OHcKK
11 50 12711507 2 ic K. K. it
14 30 45 K.K.310”
17 & T.K.
18 10 L.K.2"
19 25 HEIK.K.20" DEH 15 RRIic T
20~30"Fe 3 5 BE O K. K. lift
56 50 T.K.5”
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Date Exp.  Animal Sex & Weight
27.12.20 No. 12 dog 13kg
Time
PRS-
hr min sec
15 44 0 3.0cc Cisterna magna ~J A
46 10 IEE
5¢ 0 RE
16 15 30 3.0cc Cisterna magna ~3EA
19 10 fiidE
24 0 BELZKK
33 10 ©Af, HiZKK 15"
38 0 HEmEIK.K
39 10 EEFCEK
40 KK. 3%
47 0 P 2~3 H5Rfmic T 20"~30" it
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17 34 45
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Date Exp. Animal Sex & Weight
28.1.23 No.13  dog * 15kg
Time
———
hr min sec

15 31 50 80cc Cisterna magna ~FEA
33 ERE
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36 42 HE»d, ER, HEREH
16 32 0 6.0cc Cisterna magna ~¥EA
34 10 HFEHKK
38 b5 Tremor
17 1 0 20cc Cisterna magna ~HEA
4 50 HBHHKK DEHSE
22 0 10.0cc Cisterna magna ~ A
24 0 Tremor
28 0 EE
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47 0 BE
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Date Exp. Animal Sex 3 Weight
28.1.21 No. 15 ~dog 11kg
Time

——
hr min sec
14 50 50 2.0cc Cisterna magna ~3EA O.B.
15 20 0 20cc Cisterna magna ~3EA O.B.
50 0 20cc Cisterna magna ~EFEA O.B.
16 20 30 80cc Cisterna magna ~EA HIE
#Eh 5"

17 30 O 1730 CBHETIHEERL, FEA
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D et
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14 55 45 2.0cc Cisterna magna ~¥EA O.B.
15 6 40 2.0cc Cisterna magna ~FE A O.B.
22 0 20cc Cisterna magna ~7 A O.B.
32 0 20cc Cisterna magna~jEA O.B.
40 50 20cc Tremor Wifed 5
16 0 0 100cc Tremor i3 3 O.B.
DB 1TV 2B T 5 k8RR L

9% 202 Fructose Y5 D BEWE IEEAITIK % KR

Date Exp. Animal Sex Weight
28.1.21 No. 17 dog 13kg
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——P

hr min sec

14 30 10 2.0cc Cisterna magnalZiEA

15 12 20 2.0cc Cisterna magna I[ZiEA
34 0 20cc Cisterna magnaiZiF A
59 0 2.0cc Cisterna magnalZ{E A

16 22 30 2.0cc Cisterna magna IZiEA
26 0 FEHIRICPM L Tremorid s 8207
52 30 5.0cc Cisterna magna [Z{EA
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Fructose 20 15 (-) Tremor ® A
Maltose 20 14 K.K. 5L Tremor
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s ,
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T DA TH - T Sacchalose, Lactose 13
S, '
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1) Fritsch, G. T., J. E. Hitzig (1870) Uber der elekto-

BEEREOHBNEATKSRB T 69

rich Erregbarkeit des Gross hirns (Archiv Anato-
mie u. Physiv weiss med Bd 37, 300-332)

AW B (1942) REMERBEREO fE TE &

5t 4, 100-115

3) Blsigva (1942) BEMEEMOSKBEE L LT
@ Gyrus Sigmoideus &5t 3, 100

4) FEERE - AR R ELERZE (1942) KN
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chinization 22T &8R4 3, 76-92
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B R &6 RS 4, 83-99 »
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9) REMEZSE (1953) EEARBERE I OWT (510
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Summary

It has been established that when the glucose solution was introduced into the cere-
brospinal fluid of a dog, the generalized convulsion was produced. ‘
The auther tried to experiment with several other sugar solutions and obtained the

results that glucose, galactose and mannose produced convulsion, whereas, fructose, mal-

tose, lactose and saccharose did not.

(Department of Physiology, Nihon Undversity, School of Dentistry)
(Department of Physical Technology, Nihon University, School of Dentisiry)
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A study of the Insulin convulsion of dogs through the ventricular injection

B OE

1B e K

¥ o— X

(Kosymma—Kichiji « Nacar-Kazuo) *

1. # B

X X1 FXEHD 12 Insulin BE O AREEITHF T
gL, Insulin EAE Insulin ASEREBHITIE
L TEEMSEERR DO TERL, KK
BRTKRNICRFELFRT 250 THEI Lk
FEL 2. EREY, &I MR E BIRE
Ao FEIREABROBERANEANEIT, EEE
%H( Bl B REBOAREIC 0 v T RREE

%mﬁﬁkﬁéﬁﬁuhmﬁént%m@,

@ﬁ R L CHEHBEREME L 185 2 L EEE
%b,EO%Kﬁﬂ#&QREEEKID%ﬁ
WIS L TR VRIS E e D IBH T & BEE
HHL 7=.

BRENIRENFT - RERE & biciEKL,
Insulin % BEWEERNICIEAL, FRT 3RLO
T o DB OB E O 2R « REIISZR I O
TEBRELEY T - O THEIFEETS.

I.% & % &

1) B 10~13kg ORAEFERL 7.

2) B B SAR R AR & B L U
BEEH VRSO BECE b L.

3) BEW A~ OEARUEER OBTuL Ciste-
tna magna X V{7 > 7.

4) Insulin i Z=EBHAEIK 100 BN © TH
Wy v 7 VAV EERL .
5) #Ez= 813 Hagendorn Jensen O H¥kiziK
> 7z :

6) RigogER T.K, K.X, LK. /o
U, HEREEEE LT AFEE & U TR
Liz.

* HARKEESERE TEMEE
(FAFN324% 8 A22H A1)

%1% Insulin OEAEPIEAICHK B BEE

Date Exp. Animal Sex & Weight
28.2.3 No. 20 dog 12kg
Time
——
hr min sec
14 54 0 50U
15 B K. K.(55) #%iE, RE
56 KK #5%
59 20 50U
50 BEliz K. K. (55v) 207
15 0 15 YR
17 47 0 100U
48 BiEiz K. K. 307 &4lE, R
19 1 40 50U
5 15 50U
30 Fmiz K. K.
7 0 K.K. %%
14 30 50U
40 Bz KK #iE BE
16 30 KK %5
19 30 50U
35 i K. K. 407
22 0 50U
25 EEiz K.K. 120"
37 10 Wiz K. K.
38 R, BEE, RWCHEHE
HBiz K.K.
39 10 KK #5
48 40 BHEICA Y &5 K.K.
54 50 L.K. &7
58 10 Gesicht © K.K. it XD K.
KZkE i LK. &) 57~
15”7, U~2' sl
20 25 0 LK. Wit & 7 0 BT & 75
%
21 58 0 T.K. BT

#2357 Insulin O RNEAICK B EEE

Date Exp. Animal Sex & Weight
28.2.8 No. 21 dog 13kg

Time

/_’:'—\
hr min sec

19 27 10 100U EAPTERH] 327, 157
" Cisternamagna = CTHEI K. K. & 5.

Bl
47 HEO K.K. #5
21 1 40 100U e ATTEHI407 #7357

Cisterna magna it AB#IE L 1 H3R
KK #EmEcEY, 37



N o KFIHF——Insulin D BEH P A TR 5 BER Iz 3T 71

eFCERL, HUH

HEOMRERD
10 10 BHEO KK &5
43 30 FiEic K.K. 27
22 21 40 BEEICIHEY 2F5 DK
K. Wifed. I
30 IE
42 30 T.K. T
43 20 LK. BfF
4 0 T.K.1”
45 20 T.K. Wie 3
23 29 0 B D LK.
32 30 T.K.
33 10 T.K. # D S ic 4T
. = B
6% 1

8 1313 Insulin BERANEANICIK 3 RE O f
THh 5. S0BMOEANCKYMEAER & Y
2~3 DFET 2B VEEO K. K. - #&F - RE
LZOBREBEEL 1=, LIBE 450 BifyE AER, ¥
NBR#E & 9 #Y 4 W43y, HKIE X 915531 T
K.K. 2B ) MR EALE LK 28
LB BHEL CHELE - 2. #2313 100 Bifr
2EOENCEKY, EFEAEZO KK R
BHo45 KK, LK, T.K. 0B » B2
Liz.

EER 2 BEAM Insulin EAICKD AR UndE
OB DOWT :
Tnsulin BEWREEA I 1 5 WM B OV TLEE © 25
fer BB 17T, B 1RomL T, wWHEEOH
BIVEHERETERLTVS. £33 zh
PEBOGCHRERLZLDTH B.

2%
770

701\
70
50
30
|1|||||sn||§n’_e
74 24 34 4R
: 1M
Insulin 300U A% PIHE AR 2 MBEER O
fE%1k .

%33 Insulin 300U OEIRAEAICK 5K

Date Exp. Animal Sex 8 Weight -
27.3.2 No. 25 dog 16kg
Time
——
hr min sec
21 10 0 300U & AEd#A.
11 40 T.K. 107
50 BE K. K. 30"
13 25 T.K. 107
30 HEASET.
17 15. B K. K.
25 K.K.
18 0 K.K #% ZRiLK
; % 107
24 10 K.K. 50"
40 ER ]
23 10 L.XK.
14 10 T.K. )
25 EHELKE2 T.
K. %<
21 EBRLK 2ET
24 30 ERL K 2ET
25 10 T.K.EE3
27 T % Tremor
24 23 30 LK HEIKK110”
30 20 L.K. 20" ’
40 ) T.K. Bie BT
V. % £

B TCEKE Insulin OBEEIIR~ O S A
iR - T, (EEMCRFERRBIIFEEL
H/ID - T, EEEOT - RHER~0RAME
A & 5 BE L OMETRE L RHET 5L
WAEOML ThB. ELBREANL EEIRE
AOFKRBEOHIFWL:22L 2 >TVv3. B
£z 5O THOETREREN CHEL 52
by Th BN, —HIhikBEREES L
IVBET L, FEREERCHBMEACK
Y, mkErSUEICE T L 53~15mg% K E 578
ETELHLERTEETH 255, KETBERE:
ACHL TR THEE THS. K2 IcBEENE
ABEREL Y 1/19 OFBEECET TR
BRELDHZ EBHES. ZhEMEET X

$#4% Insulin EACHKBRBRKE
WHEBKEA B 8 EBERAEA O OR  B

200U - 50U (-)
500 (=) 100 ﬁ: Ié -%Fﬁ%ﬁ T.
1,000 (-) 200 Ak
2200 K.XK, LK 300 FE

K
2,500 K.K.



72 NG + 5k FE——Insulin OB PIFEA TR B T BT

D EFEET O FR X 0 RERE I RN &
EHTwsb0EELLNS. BILHEKEA
O Ba IR T i kv TR0 RBHITED
BEREZEL, Hd CRERIOAKREIRH®S
LbOLELLNBN, THAPERCEASHE
B mAEE » aBEERR CEER 2B EE
BERL, RERHOKHE2EZ5L0LELDL
n3. 2k Insulin RS0 B4 HE
R CRERE Y B v bR I RFOERD
SO MK TR EERETKCE 2 5B IR
DTHCLDTH B LT HERG PRy
bhabFThb. ,
e FIVEEA, % 72EBERs08e L8
WIEADOHE & FERABMEA—Td 5 9 2,
Thi#EsgifriciksBEoEe iz, /EH
O B R O S X 0 B BB B [
BLhdThro. '

ey KK Bifric > O L 2T, BY
CErid v, EHERICRTHML TREOHE
ERALTH -7z,

2 5% Insulin OEERN ’E]\b:ﬁx 2 KRBT AT

12 0 BEO KK 35% VE
Wi 5 117107 B
SEBARE 19 BHEEAR T
20 0 102 16
31 15 T.K. .
20 T.K. #v FHE K. K
AQUER {93
40 KK.# 9, TKIZT
32 45 TK. #%
49 158 16
12 9 55 BEic K. K.
10 10 K.K.
- 45 4l iz & % Corpus Ci-
Nosum iz THI% &
BRKK&ESD
12 45 O ZFOBRKK.BZHT 188 20
V. & B

1) #3 X 0 Insulin 3t BERIEEA T3,
MOEABE I ELERD TOBRTRELER L
B5.

2) BEHRETLERMNEATS Insulin i<
Ko KBRS A TH 5.

BE®D L, REEREOS 21 > = BME
FHLHARERCELL ) EHORERT S,

Date Exp. Animal Sex 3 Weight x "
27.2.19 . No. 30 dog 11kg 1) RE—E (1952) Insulin BRE8D mik L A TS

Time P R HA4HEE 20, 41
hr min sec 2) REHEZRD (1953) SEERFBERERIZ D\WT HAL
11 2 40 200U Cisterna magna |Z1E HEE 20, 52 ‘
: A HITOULEABFICH 3) KFHH T « NEHR (1953) SREEEROH

HK.K. WAEAIKRSERE HEAEHEEE 20, 66
' Summary

1) The injection of insulin into the cerebrospinal fluid of a dog produced the gene-

ralized clonic convulsion, according to the dose of it, which was very small dose compa-
ring with that of the case of the rapid injection through the carotid artery. The ratio

was 1:20.

2) When insulin was injected into the C. S, F. of a dog, the fluid glucose as well as

the blood glucose were decreased. The speed of the diminution of it was more rapid in

the fluid than in the blood, and the convulsion occurred when the glucose content of the

fluid become 1/19 under the normal.

(Department of Physical Technology, Nihon Unwversity, School of Dentistry)
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Studies on P32 incorporation into phosphoprotein fractions in brain tissue

¥ B

1. # ]

BROWREEZHET HHEETIX, Z oMty
JE U sk n B O BESBLONDH DT
H 5. BhicIXBEEREO — 8T T b B RO
FROEMIT, BREFROWK, Fva~=r,
7Y a—~FUEBRN LB RoOENE LT
BEoTdbohTesh, @c=ir X —igk

e L TOBBRAHERCEBC TOBHIESED b
nTEY, 2vTFVEROWD, BEEOH
MBPFRENTVBDTHBD.

- Zhb OREIREEEEFHBIC e, =av
X~ FI BB O L AR - T, WERBOHE
R HB L EWEE > T 5. SRR &
HEEHRE & 200 B0 b R 2 RN Eik
WIcETL Ty s B TR, ZhAEEBERLHE
BETL T30 THh B0, TOEKEL
THE L BEYERHE LT = 30X~ R0
B, EEDERSE OZB00 20K
BHBPICEL RFOBEMLL D T &SRR
v, FRIIOVTIE in vitto O ROEERNS EE
BAERES5%2 5. BB in vitro T RS
##EFF L organized system & LTCORBMEE
LREA IOV Th, BT s R R
SFREROWELED LT 5. B 7 F okl
ODFEAETFT CHIEBCE NI RAE, A
fEic X » C1IEHERLE2 v F VvBREBY
ARL, BEECE - CERE: yvT S B
BOHR—RBICEEZNLEOTH B, hosE»
b NI T HIHERIBIC X VERRIE R - T B
Fhed, REEcRY TREERNOR S REE
CECIOTHAHIZ BBLONS.

* ERBRAAFELREASEE
(RAI3242 8 A3LA M)

& By (Hwrano-Shusuke)*

Fic s FoERE I 50~100mM DK A+ v %
WML EKHNCEE > T2 REA IT R Tioden,
MBEMBOHEK, 7 FUEER, ARPROM
EXTw o, ARCEBRAFHOETL 7 VT
7 VBB O L BB OEMATO 5 TH
D, EERNICRT 2 BERORBCELIL 2248
BB HOND . NEOBRE BT O &
HoohsdAbEBMETS. ’

e OMRe 2 T35 0, RiEHEERCRY
BEEE H B2 L xHskinv0T, EEM, &
BEMBZOFHY L0 THD. I
R BIRBEMTZOHFET S ERBOLNT
VB D TH BN, BEEM O TR
WER TV 389,

LEK-5B0E4A O Ringer H 0 4 4 ViEE
X 50~100mM ©, BHHMEEDRILE block 3
HEBEETHY, #RRH L oEENLRRY &
Kk EREEETHZThE S, WSS
MEFRL ERBA O R, KA 3 vORESRED
b5 Sk Homogenate & £ - T8 D, W5
FEOMEELEEL I 20 EELLN LY.

WCTZ OEKICRCT, FHEROA ORRE
I ARER O NE & BEERRH & OB Bt TB
L C Az, Ble RS SER AT PP 25N
LUk o & FEER S E o R R O B5E 2 R
B, BB R BENEE Sh Ty 3 BEA
BoRBMEEICHER L, WHERH & OHEEET
1T o . PRETEKNCRT 5 PP o GEHE
OB ET -2,

I.% 8& % &

1) —fEREEVICRRBERDHE
Eﬁ%mﬁii 300g Fifgo=er=ey FEEHAL
7=. SEEMREIMTIC X D EIL L 22 R N Rk &



74 PR —RE OB B PR v COREREORBEEICET 5P

R L, k¥ 7= Krebs—Ringer Hic AdL, K
BOEETHEIRBICRLED IV ) CREUEER
oMK EES. OFDOESE 03~04mm © %
BvyREEBE LY 3~4 BMOFRTERL -,
Krebs-Ringer @ #3101, NaCl0.127M,
KC10.0051M, CaCl20.00273M, KH:PO40.00134H,
MgS0,40.00134M < Buffer iz 1% 0.05M Glycylgly-

cine # AL N-NaOH ¢ pH 2 7.0 icFHEL =

HEE LT3 7 Fosix 02% & Lz,
KAFvHRMOBRBEELZBET 22 L5
¢, Ringer iz 70~100mM © KCl % ¥%hn
L=
Na free medium ® $541%, NaCl & 5241
fhay v OE#HL, Glycylglycine & N-KOH
THMLUZ.
K-free medium Oicix KCl £Fx< &3k
KH:PO, % Na:HPO; TEH#H:L /=.
Ca—free meduim ® &2 Ringer 1 X Y
CaCl: 2\ 72b & MERAL .
NH; 4 * vRimoEk NHCL & B i-.
ZOMEREE, 7/ BRERNTH58ICE
Na#ie LTHERL 2. i
#50uc @ P*? % & ¢ Krebs—Ringer 10ml f iz
bEROFERE X VB L A 300~400mg
(wet weight) # Ah, KMHEZMESRICERL =
# 37°C OERMGHR CIOTRIRIRE L 7=.
2) HBEFERCEEHERE
YEER AL A ¥ © 53811 Friedkin & Lehninger 0
HHED L TIT-7-. BILEISKTE, 94
DR EBIE LT, BBCKETD10% =18 Lk
B (TCA) 6ml % Ah 7= Potler-Elvehjem U
@ Homogenizer iz L, 307 homogeneize
L.

Honogenate % 3708 L 7= LI Mg,

Treatment # 2 [E17 A8 & v 1212602538
BRI X v BERAL, BREEEL L CER
Wil 7=,

B: & 51102 ZHAHER T 2 EIWEAEL =
# Lipid D&l % & % BN T 5ml 959 Ethanol T
2 A, £ i 5ml Ethanol-Ether (3: 1)
mixture T 60°C 3 43 2 ElHfH L &HHE % &8

BEROEETT - 1.

T Dipid J&l & § 5. Ziz P? ® contamination
EER ER TR (carrier) % Inx K& RN
UCERE R R E, RIMRT v 7 i X VB,
BRI Z.

Lipid B 7230 iz, 5ml 5% =W LEER %
jmz 95°C 1547 2 El4hHE U Mg. Treatment %
Toleb D BRDEIE L CERE ML .

B i2EBE I 9T Findlay © FES v
BEHEODE®TT > 2. AIbRIELOEAE S bnl
5% ZIHAGERER CHEMEL 2% 2ml N-NaOH %
iz 37°C 15 R o ks 7w, T 0%

. 6N-HC10.3ml #fmx CHfIL, Sbicl0x =

BABBRARINR RO T . SIRIGEEEE
g © 4% phosphoprotein (PP), Mg.
Treatment i X9 4EH5 % v - BRVS RS 21
% Residual Organic P (ROP) & L 7. BE&E%®
Residual P (RP) & # 3 5. Z%#EH T Protein-
bound P (PBP) & &) % & © X PP 2 ROP
OWEEEEL LD TH 5. PBP, ROP, RP
O£ 73H13602 BRI & Y BIERAETT -
R gL 2.

LERo B X VAL &3 o T—
EEERBERCHEL, ARCH—ZRTHNEE
DEGEETT - 7=,

P E 0 FkE Allen ©55Y & Martin &
Doty'» 0 5# % prHL 7= (PP, ROP, PBP i
=& L T Martin & Doty O F®ETREEL ~2).

FgtaeiE ik Geiger-Miiller Counter 1z X Y
i\~ Background, Time Decay #fIEL 7.

P32 ¢ Incorporation t& count/min/ug P (Spe-
cific Activity) & L CTHEL 2.

3) &EBEZRVIBEOERERE

B ¥13 100~150g 0 R & EA L BEERANE -
E RN 50~100uc © P2 EEHNL, —ER
MR es TR cERERE L, KRN3R
L, k102 =HE AGERER Sml TEREH L 72
DR R RN O
BALARTHS. 11 PP HEOBAORE
Delory @ HES toE[ %17 - 72,

relative Specific Activity (rel. Sp. Ac.) & Sp.
Ac. & BRYETEE T o © PP o i35 100mg



PH—RESOBBAH ST P2 Av TOMEAEORMEEICEE T 2914 7%

Hy oHBEL OE U TED

- 3000
Li=.

I.% 8 B &

1) K-ZhE & P2-Incorporation

R % > F o B CRREUE
Hiciky, Hic 50~100mM KCl %
WINT 5 &, BEEROHKRE, 7
FUBEEE, LBEROBEEILTED
b i, B K- & RU ERHC 2
VT T v BRROWED & RO
np@Eoohns. ko K-SRIk

Specitic Activity ( count/mln./ng:)

L T O i A NI BB~ O
P3-Incorporation D¥ET-% A% &,
(Fig. 1) ®#n< Sp. Ac. B&DE
2\ T HEMOERM % R LUEic PBP
sy~ o Incorporation OB FEHTH 5.
RERFETEE, 7 FUBNEBL O CLBEROE
TEe K-5R e AffOR%RT 2-4 DNP
(5x1075M) D ¥41x, P**Incorporation
BASEE bl b, K3Re 34
B afRErAabni.

—FEEEMZ BB D, TR 10mM
aNZBOREEEE L CHCRERIZD, HHic
Sp. Ac. BiFWEERL 7.

P Eo#EE K-SRtk 5 WERBMOEK

. L] o
120 130 240
Time In Minutes

Fig. 2

Time course of P* incorporation into PBP with (a—a4) or without
(+++++) K ions.

SRS EE LS s maEEE RL T 5.
AR EEEMA BV TLEVEBREEE Y
To0TH 30, BRAFCHET R i
BEOGERNETHBI LERTLOTHS.
TBRIRE DB RO EBRESE O Sp. Ac. 3&T
OBATRCTEIBEL » s LTRAD
B\, ,

(Fig. 2) & 1A <o PBP ~® P* @ Incorpo-
ration ZRERENICIBIEL 2 D Th 5. (RIEHF
P05 E 5 DIRKET Ringer HEio RS
' HERRIRET 52 L

¢, 109 TCA <otz
Bk 2 BOEERA T
LOTHB. PUIF3I0T,
6043, 904F, 1204F, 180
7, 240 53 BRIRIRE 2 1T
> R RARROBIELTT -
7=. (Fig. 2) e »is
#1< Sp. Ac. F{REIRE -
BRBATEO0 3 7 13 e AR B LY
K-zhEdtic z @ Sp. Ac.

- 3000
o
>
2 IB
£
£
§ L 2000
o
o
£
2
Rl
2 11000
-]
=
[ N
-4
@ 7 B

é
] %@
glucose glucoset K’ glucosetDNP no substrate succinate
Fig. 1

P32 incorporation into acid—soluble P (|___{), lipid P (

P (|7%.) and PBP (/B ) fractions of guinea pig cerebral cortex slices in

various media.

BEMNCEEL, Th
U 3EEIE - T—&
DEZFE -T2, ZOHEX
PBP ~ ® Incorporation

), nucleic acid



76 , PR — MR R OBEERI Bic P2 & v COBERE O HRIERIZEE T 5%

ASBi72 5 contamination Tl 7
{ metabolic 7e b D TH B Z &
Tl T 5.

KA & e X 5 RSk
&, WA OB B R B EHE
DBRTHBHI &b KR
EIRE R VE 4B RicOVT
BEFL 2.

(Fig. 3) 2% Homogenate T
@ P*-Incorporation % EE¥EM:
We/3E% X8 PBP S#licox
BEL =% © Th 5. Potler-

- 500

Specitic Activity ( count/min./ugP)

- 1500

- 1000

Elvehjem %! Homogeneizer i
X KT THEDL N2 B

glucose glucosetK

Fig. 4

Homogenate #, HE %7 Fw Effect of K ions on P? incorporation into acid-soluble P (| ) and
S R A X
%8 & U P #R{N0 Krebs-Ringer PBP (/zama| ) fractions in guinea pig liver slices.

and PBP (Ml ) fractions in guinea pig brain homogenate.

T 37°C 903 RIRERE L OBMBEES B R
O PBP G#llic & Sp, Ac. OB T - 12 & Feo0o [
2 K4 & Bz & 5 PP-Incorporation 11~ &
BobNRE - . ) £ 1
(Fig. 4) B TOERRELRLTS T | T
VERHCEIREA X BRI X5 BRI AR § ) ]
7 otz X PBP 5@l Sp. Ac. ixINEIH ;» | 1000
CHUECEERL . %
2~y BEKRRROBRNREA Th s <
£
2 ’
g - 1000 normal Malonate  Malonate + K
| e s
8 Effect_of malonate on izl(ncorpo.ratlon .into aqu—soluble
o P (| ) and PBP (/mm ) fractions with or without K
~ ipns in guinea pig cerebral cortex slices.
£ | 500 ~ = B (10mM) PRI >
s Extra oxygen uptake % 5Bz
: flFszepmbh T3, o
% 54 O P*-Incorporation ®Z{k%
2 wEtL CA B & (Fig. 5) oim<l, K
@ - - A FVOREC DD T~ s VB
9‘“005? .- glucosetK R URINT % &, P*-Incorporationi
Effect of K ions on P32 incorf;l)%;atign into acid-soluble P(|___|) e piciiflsns. cofiwe

YRR X > TRRAHE I R R
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- 2000

- 1000

Specitic Activity ( count/min./ugP)

Sp. Ac. # =% PBP SEloNE&#HE
T35 =iz, Findlay ® 5% ¢ PP,
ROP, PR f&lics3i}, =@ Sp. Ac. %
HEELTAaB L (Fig. 7) wRTm< PP
SJEPFEDLE Sp. Ac. ZRL, HEHEE
HE & U TRERRHERCHR L Ty
BT ERFBEERT.

~ 2) Ringer D4 * VHERDOEIL
Ringer D 4 + ViR E 2 3 &
Tk Y, B CEREE IR E R
NH5ZERERPFESI T30,
T K-ROFHSEMEEL L TR Na

pyruvate
Fig. 6

glucose

Effect of K ions on P32 incorporation into acid-soluble P
(I_—]) and PBP (|} ) fractions in guinea pig cerebral : *

cortex slices metabolizing pyruvate as a substrate.

Zfin K THBBRRHMOE TR RERELD D
BT EERLTCS. ‘

iz K3z 7 ¥ vBEE TOATERL
L VRBRERETCRVCTLREDONEDTH
59, OO P®-Incorporation # 4 5 &,
(Fig. 6) iR 340<, 7 FuE izl T Sp.
Ac. HEL, KA X vHRMOBEL LRV
DTH5.

Wic 7 F vBEEOTT K-RcvEe

| 4000 E

NN

:
=

pyruvate + K’

o

-

3

£

€

S

[

3 —
o .

:'; ‘2000
£t
=

4
<
2
=
$ 1000
g
)
normal

_ Fig. 7
- P incorporation into acid-soluble P (| ), PP

(lz)), ROP and RP ([XXX!) fractions with
or without K ions in guinea pig cerebral cortex slices
me_taboliziqg glucose as a substrate.

.

AZF Y O—EEOFLENURATH DHEH
&5 h Ty 5% @ T P¥Incorporation.
oW THRABEOBRELRA. RO
K-BEREBBEEO FTCHb A TV %
DT OHELERL B Na 4+ v TEBBE
& U754 (22TmM) @ P*-Incorporttion % A
ThbEE{FEEZT R >z (Fig. 8).
WRicEBREDO T CHERELT 58, BML
7272 o KCl &5 % Ringer 10 NaCl 2§ I

lonic Constituent
ot Ringer e

ExpNof] = 80 00

Na 227mm 3

Koom v ] ' I
Na3omM

Na - tree

K= tree 4

Ca-tree 4

NHe 1mM 2

NHsy 10mM 3

]

f
1

Fig. 8
Effect of ionic environments on P% incorporation into
acid-soluble P (|___|) and PBP (|m®H ) fractions in
guinea pig cerebral cortex slices, expressed as a per-
centage relative to normal control.
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78 SPE—— PSR OB B PR 3 v COBEEEORMERCE T R

VT B & D BER T, KCI90mM, NaCl
30mM izgHEE L 7z Ringer H1 T P*Incorpo-
ration # %5 &, K4 4 v RNGEET 5 1cibb
3 P#-Incorporation 3885 2B T35 00
bl

3 Ringer H® NaCl #5%E&icHifia y v T
BEH# L Iz Na-free mediom, KCl, KH.POs %
£ x NaCl, NaH.PO, CT5E£LIzBH#: L 7= K-free
medium T P A O P3~Incorporation &
FiElsns Z L xR,

—75 Ca—free medium Ti3R X 2T
Bhievas, NHCIERIOB 445210 Sp. Ac.
IX{E < P*-Incorporation OEPHEIN AL iz,

(Fig. 8) 137 F v MEEE T ONHERE Hic
Tz 0BE0&FE® Sp. Ac. tXT 5% T
Ebl .

) ITUBYAINRA Y R—RUSLE I VEED
o ’ '

TEFUBAR CEL 7 2 vy A 2 VA v A
—& A~z (A0mM), 7<=~ VER(10mM), a-
TN~ VEE (10mM) & %4 <RI 5 LR
HHBEOHEMPTED 55D, Z OREET
< OWERB O PIncorporation MZ
Aot OBRE RTH 5 L (Fig. 9) o £5%
D Sp. Ac. TRBELBBEDLRBEVOTHS.

—ERcEEOBREETHIINVS 2 v
B (10mM) 7 2 <5 £ vE (10mM) FIMOBEE
PWERHMOE © ik K-SR e Aoz RT
b b 5 P¥-Incorporation X3 L < #pEl s
hiz (Fig. 9). BRL 27 vs 2 VBRIcEIcKA &
VERMT 35, Wk 7 <~ vig (10mM) &
HBTFE 7 v & 2 vERiw X 3 P Incorpo-
ration OEFIB LS EEL 72 D, £3%O Sp.
Ac. BRHBHEOMER, FBAEFNITECWEICET
EET20RBLRIE. . \

anIBRCKAF VERCRML 2 HE3 7
F o BEERETO K-SIRoSEE L ARG O

'Sp. Ac. ZfEMT 5 0OBTWH BRIz,

4) &ER TOREEAE R E A DP2-Incorporation

HE (R © P” 2580 —2RESRA
ZER, CHRERE U MR ERE o RF AR 2K

T ExpiNo, i ¥

d=iotogiutarate 3

Succingte 3

Fumarate S |3

U6lutamate 7 g

s-Glutcming 3
L]
CAsparate S 3 :

iy i
P R i
S AU

1 Succinatet K 3 [
Glutamate tK S
a Yy nAA
+ Fumarate W
Fig. 9
Effect of additions of some carboxylic.-and amino
acids on P%2 incorporation into acid-soluble P(] N

and PBP (|emsm|) fractions in guinea pig cerebral
cortex slices metabolizing glucose as a substrate,
expressed as a percentage relative to that without
addition.
L. .
LT BRI 100uc © P2 2 EHT 5 &,
2~3 BB i IEAERE i PR o BT D 5 h
50 ThENREOEImD THR. Thidl

R 1A% Blood~Brain Barrier % @ik

WZLIREBDTHE. I CRICEME =~
TOURREE L 2 BARFENICK S0uc © P A
L), 3EMBICERARERTICEATSZ Lic
L VERL, BAEBRAEEREIE O rel. Sp.
Ac. Rz, HOBETRMABERTEIIC
F5E O P2 @ Incorporation B LN T-D
ThH 5P, RREMOMBEKZENFL  HEHET
Lo2 X5 hfE®Bs b aMskind k.
ZZ CRBEREC—BEOBHR (MR 246#H
U—EOERICHET S X dic L. KENIH
50uc @ P2 2 yE4Y U 3 Btk ic Bk L IEAIEE A
£4538j0 P¥Incorporation ##5tL 7=. (Tab.
1) OinE £583k rel. Sp. Ac. DERIE IE—5
U{E% R g O REE S R S his.
(Tab. 2) @ AERY O —~BOEREEAL
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: Tab. 1
_ P% incorporation into acid-soluble P, PP and

intracisternally.

Exp.1 Exp. 2 Exp. 3 Exp. 4

ROP fractions of rat
brain in vivo. Litter mate rats of same age and sex used. P** injected

79

TH Y, K-hike U CRA#E
BE R T RE&£TEICHET B
P3*~Incorporation ¥ % 7= ¥k

inorg. P*? Count

por 1000a wot Weight 60444 82404 78562 47494
o Sp.Ac. 1564 3060 2520 1244
Acid-gol. P{rel. Sp.Ac. 258 371 321 262
PP { Sp. Ac. 1060 = 1416 1208 1010
rel. Sp. Ac. 175 1.72 - 1.53 2.13

ROP { Sp. Ac. 191 188 241 96
rel.Sp. Ac. 0315 0228 0307 0.204

Tab. 2

Effect of swimming on incorporation of P* injected intracisternally
into acid-soluble P, PP and ROP fractions in rat brain. Litter mat

rats of same age and sex used.

relative Specific Activity

Mean-S. D. .
o= Xh, Bz oxydative phospho-
rylation ® uncoupling & U T
3034048 R, REHRICETLT
32_ . 5 s
1784094 P Incgrporatlond)ié BRRD B
TEERLIEDOTHS.
0.27+0.05

—Fikiic PBP Zy&lic sy
4% P*-Incorporation % 38%E
L TH 3 & RRIREHI0SE
Sp. Ac. BB UB—EOME

iti X X RT DHBER K~
Condition No. of Exp AGT LD op ROP ﬁf/?:ﬂ‘iai?:?g&) o, o
Resting 5 240-1.40 1835049 030010 EATEHEE Sp. Ac. AL
Swimming 6 2.97+0.92 1.86+0.58  0.3440.09 9043 CRWHRICFE/ZIMNT 50
Mean=+S. D.

TIRGA 3 ek CEEIAT) oL, #ik

(8R) 3ERIDO LD L ERHHBEIL DO TH
5. £ x OfEIRWKEE DS Bl% 6] 6 FloTimfE
ROEHEREELZRL T 5. BEitosl, PP
538, ROP Z&lE b, UikdEe AHREL ©
BicEBOXETORP o2,

V. & %

HEMNCRL S FOoBEREL UTHX B
PR CECBERERKA X VERINT S &, BE
WROBAL, 7 FUBEEE, LRBPROEN
BHhbh, FREBRERL TR, RO, &
IZFNE~ER ATV THD I VT F VB
LEPICRD UERRRENT 2088 b h
BDOTH > T, ZHEOVEEMTEERNTRT
HEEREONARB LEBELL ERERTO
ThB. RU—K, ROFcT FoMeEEL
L 2-4DNP %#RfNL CLEREWE, 7 F ol
WE, LBREPROEME 72 v T 7 VBROBD
Babh, WHEREHOETE 2-4 DNP Rind
X KR LEAFEOSRERTORALND.
03 czﬁ‘ﬂ’ % P*-Incorporation O E D5
% &, 2-4 DNP #inic X v P-Incorporation
134 < ¥l X 1T oxydative phosphorylation
@ uncoupling agent & L COREERL 2O

 Bmwohk. K-SRI XY
ZH SN % extraoxygen uptake (3B & Fiz
BERDT 20 Th V1, 4 BEETERALE
extraoxygen uptake X DO LNBVDOTH S
25, 904 T A« extraoxygen uptake 234F
ELTRY, Z0HE»S b K-z x5 PP
Incorporation O EMRIXICEHERICIEE L T8
HEEBEIND.

K- EE e LTer e vBEACT
LROLNEOTH BN, 0BT s P
Incorporation (3% f{ﬁ: CEELLTITFY

R VK-SR 2 R U 2B © A P¥-Incorpo-

ration O¥ERMBERINS.

TR TRERE IRV TLEVIRENR
BRL T FUBEREOBA LMA EELERD
RO THBMBD, woBHac ik KR Aa
L. & U THOBEO P¥-Incorporation
LEL R, | ‘

INEOBEEIMYIAROEREO = 2V X ~
BEPEENR T FUBERBCEET S L E
RLTRY, K-gRictt 5 PP Incorporation
OERRL VTR T ¥ UBNEEOEKRIIKS
ZEERLTVS. -

K-SR ic X v &L &Y Sp. Ac. 2779 PBP
£y%l% Findlay ©AHED 12 X v DB L =
PP HEZZhBIHZLE Sp. Ac. #2E L K-
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BRI X > THDZE L« P*-Incorporation @
WHARED L. o PP R0 BN EE
EREEEESNL TR VRV, in vivo OFRH
25 Viadimirov2)&£i: PP #licid 5 P¥-
Incorporation MEEIREE THAL, XIEDCE
ERCEERICEST 5 2 L p AL, Meke ik
CEETHHEEEEE LTOBELHIL T
WA,

SRU 7255 Davidson® S13 FF G0 PP 5
&~ 0 P*-Incorporation iz -2\ T M a S
13w, HogEIBE Sp. Ac. BBV & E
BRFAL T, MR 5 PP oEmNE L E
BTREZLEBRITE. MOEEEBLE
BEiw 0 Th 50, BEICHET 5 PP-

. Incorporation ® < = RO 40 & {CEHFHLER I
X % P*-Incorporation OILERALN B Z &
1%, Deluca?®, Engelhardt®&0#H&EL T3
£ < AR & JEEE U € P2 A3k i incorporate
T5HDTH Y K-5h# izt 9 P*-Incorporation
DHR S B ORI I L TREENICE L
{ incorporate T HEAE L E 26N 5.

Findlay, Rogee, Rossiter?)Z2i31 5EEK 4
# v Ringer 51 T2 PP 73&] 0 P*-Incorporation
P EN B LHMEL TS, L LEMRS,
Findlay 2075 L Ty 5 BiEFE K-Ringer ©#l
REEBBEETONa AT vEBALEER
SHETHLATRY, O X5 REHET TR
FHBRLARBR I 72w O Th > THB
K2R o kD TH B, Na 4 3~
30mM, KA F > 90mM @ Ringer, =\ i3 Na
&L HFE L 72 Na—free medium T3 P»-
Incorporation & #pffl&h 3D <TH » T, Na
225mM @ Ringer Tix P3*-Incorporation (2%
Sl oy, $£-T K38 X 3
P*-Incorporation ®##34ix Ringer DBHBED
BN X520 TRWZ EEHA LT, EIRE
KA & v P®-Incorporation Z¥aad L5
i, =220 Na A F VOREENLETH S
ZEERLTS.

TPOREEC I 2RI A INVA Vv R_R—%
WY 5 L BRFREE AT 228

32 Tncorpo-

ration WXZBL3 v, Lo Ladds 7 F ols
Bie NHs 4 & v, MW7 v s 2 vBYER
s se, MEEBIHEKRL, 7 FyEEE,
AR U < K-8 e Ao Rz
RTDOTH B3, P?-Incorporation iZZF L ¢

WMl E B, B, #2D, Waelsch®), Weil-
‘Malherbe? |z I Y Bhic¥5H5 & N INBERSRE & 25

ERBENERSND VS 3 vBORINE
FLoAn< K-3R & Ao RFEME2 Ry O Th
% %% P*-Incorporation 1331 < il s TR
PAOETLEHOD 5 RHEERL THS.

. Krebs3O&Z iz 1 F N~DK 4 A v of A
7 FUBORKNBRLE ARV S S VR
DIFEVLETHD LHEL T 5. HhofEx
IEE R MR R A BT 5 7V S VR
iz X - TEMl & 72 P*-Incorporation (238
7~ VBERMT 28X VEEEh 3.
BEOBRAREEN O 7 2 2T X VRO B R Em
LTw3OR@odoh?, ZhiERmanzs
NMY 2 VR E F X v lEER & O transamination
DERT 2 AT X VREORIMAR DL,
DIERF XY v RO RZEBE, 7= vy
A7 VOREROIER BRI 5 b DL EFESh
5. BB A C NSRS cmmsniz 2
NG VERE T T B ORENERMEIEIL,
Z D§%E P*%-Incorporation OPEINES &3
b e,

Pllomd, RO ETiahEe AT
& > T% P*-Incorporation D25 A5 &K
A XY ORMPFEIOBRE2FOZ L BMLR
5DTHB.

P K-#15ic & 5 R85 0 e PP Incor-
poration XfTE1H, K% Homogenate T I1ZE8®
b T, HMikEEHET 5 organized system
LU T ORI RV TORER SN 3HEE DR
KD THSB. »

EERomI MO A © AR D bh b K-F1E
& - TRENWENRE, ROBRASE®
i in vivo IR 5 EERO B IRV T
LA ERMBENT VS, £ZTP2 %
RIS U ARRERO EDETHT 5 PP
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Incorporation 2% Th=. Hib Hefhiz PP
FBET ARG EREAN PEERCI - TD
Hih o T REHERE N Rk E o P*-Incorporation
BROONZDTH > T, ZOBRRHRIAmLN
5 41<{ Blood-Brain Barrier? iz X 5&%7‘—@ B>
LRKN~D P2 OBAIER HHHTHS. €
T CARMANES I X Y in vivo TREAEEA~ D
#_Incorporation Z#stL T4 % & PP &[0
Sp. Ac. T E L EERRNICRVTS PP 5El~ 0
32_Incorporation & iz TRV D TH 5. R

LEBRE M & 2 ERERZEL S RN RER

2HVER. AERECEMIc > wTAHB L
rel. Sp. Ac. DEIRXBE—EDOEEZRLTH Y,
AEERERARE IR TR EBRS 72 L W&k
DENEERT 2UNERDZZ L ERBD.

FEREO BRE AT 3 BEKkE v I ik
FIEEETT 21T - T &R © P**-Incorpora-
tion EXHEEE OICR L N & BB A B
Doz,

Vrbad2 i 41/, Bl Swimming O TN
TEHEH O Amide group DD EHAE L HEE
WREREESETCEOTHSH, Litosey
0 BB R BT 23 1M 75 B RMBEASAR & ST &
5P IEEREO 2B,

—FRH S h B EOR TSI ov T #
BEMIBLRE I A v & B~ © P*-Incorporation
DHERTHIELFHLZITH TR YP), Swim-
ming DA FHE T REERRE Y VL BERNC Ak
HMEBER L VEMTHEEELDLRBDT
H5.

LROBRFBIEL TEL B L, MYFEE
OB E LT K-RoZERHEL, LR Y,
TN ERENC b BIRAHhC L EE R BAN
HY, SRLILO X5 MR Bic R~ 72 an < B
Homogenate [t ¥, MEEMAOhx LB
HL T3 Az 5. BR5 i K-RiEstx

D 50~100mM KCl % G2 2B CETL LD

Th Y, HOBACEIEENICE ) HEHS
RO KT L R WERBETH S
2, RE\ELvAZE, K-SR IHERZEY
£ reversible OBLHRDOTH B, THEDOH

¥# 2 5 k, KRR MEFasEEriglL
Bisliz - Twan, RELELESRECE
AED LT HFEORETH S LBShE.
DIRFED EFEEM 2 BHRITGROFEHETH 5.
Wiz K-8z & > TR E h =WE RS,
PRER RS Y Tl infd 7z 5 B I b h
T PRMEE 5. 1o EiEnto 4
FYBHOMEFCEMRT 5 & 25BN RS,
Hodgkin & Keynes3) &3 %%, % TN
WA F B EHERET 5 BT WERB R4
BEBThHY, iz Na £ F O~
BEEEF S s B e BFL TV, L
SOK A VEE LT & Na £ 4 v OsNE
~OBERBALICED EHEL T3, ZnE
DI EHLBEE TR BN D K-5IE O Ba13
IR D A & > BAREMT B Bic, BB
MR, JVB 023~ BENEH0
LT B BNk LS.

filhic U T & BRI & MR R & 2 kg I
FFBIEP 5T B &, K-BRORETES
HEBERBCBT S 0L Er Tk biv.

V. # i

1) RINEEYA Iz 50~100mM OK A + v
BRI 0T, WERSIHERc BRI ERRG
DI BEE A SR~ D P*-Incorporation X0
T 5. = r VEBRERINU T K2R & JiHlT
iE P2 0 K538~ Incorporation iFHH] &
ns. ,

2) K4 x v &Izt 5 P*-Incorporation
DOEMA WO TOLITAD b, 7 FyioRF
SBRAARYETH 5. i Homogenate, [T4)
FCTRRAFVYEMOFEIR D b,

3) WYIAICRT 2K A X ViRl e 5 P-
Incorporation ©#EhMC X, Ringer f1d Na A4
* VOFLENYUET, Nafxvray v oE
BT I K-SR » bhizv. Naf 4 v
BB & L %z Ringer # T % P**-Incorporation
DEEIE 7R\

4) NHs 4 &~ %% 7z Ringer Ty
FOBRSENE 3 BINT 53 h e b, PP-Incor-
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poration X ¥HlEhs. L L-rVs 2 VR,
L-7 229 ¥ vyBENz 28 b, KR
& RN LR O REE 2 7”5 2 P*-Incorpo-
ration IZEE S il s 5.

5 7 FuBEHicEbIc - PNV~

R, 7~ —~NVER, Bk a~rEBRERMTH
2, BRWEBEHENT 3TN E b ABBIH~
@ P®-Incorporation 1z iZZEMiE s,
. 6) BEEAREANEEERNI P® 2EALE
RN CERYE TR, BERSE~ D P*-Incorpo-
ration #HKE L, KENEFBTREREO R
Br AT &EmoE o rel. Sp. Ac. OfE
BiEE—-ET5.

EEEEOEEE By, 3 EEEKE (&%
BEIETR) & REEEE OO METEEDE RO
WEEDE|O rel. Sp. Ac. & HEHEL 223,
BEOZETRDIL .

© EHRDCES, FAETEELG Y £ U WEEN
VISR 2 ) £ U 2IRERE, miEEti
EHUET.
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Summary

1) P*-incorporation into acid-soluble P and PBP fractions of guinea pig cerebral

cortex slices was increased by the addition of potassium ions (50~100mM) to the medium

containing glucose, accompanied with the enhancement of metabolism.

2) The addition of malonate, which suppresses only the extra-oxygen uptake caused

by potassium ions, to the medium containing glucose, inhibited P**-incorporation into acid-

soluble P_and PBP fractions of guinea pig cerebral cortex slices, either in the presence or

in the absence of high concentration of potassium ions.
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3) Even by the addition of potassium ions, an increase of P**-incorporation was nei-
ther caused in liver slices nor in brain homogenate.

4) Tt was necessary for an increase of P**-incorporation into acid-soluble P and PBP
fractions of guinea pig cerebral cortex slices which was caused by the addition of high
potassium ioms, that the usual concentration of sodium jons existed in the incubating
medium. ' , _

5) P®-incorporation into acid-soluble P and PBP fractions of guinea pig cerebral
cortex slices was decreased when ammonium ions were added to the medium, although
the oxygen consumption was increased. '

6) P*-incorporation into acid-soluble P and PBP fractions of guinea pig cerebral
cortex slices was remarkably inhibited by the addition of L-glutamate or L-asparate to
the medium containing glucose, although the increased oxygen uptake and lactic formation
were similar to those of K—effect. . ‘

7) P®-incorporation into acid-soluble P and PBP fractions of guinea pig brain slices
was not changed at all by the addition of o—ketoglutarate, succinate or fumarate to the
medium respiring glucose. :

8) P*-incorporation into acid-soluble P. and PBP fractions of rat brain was studied
in vivo when the phosphate labelled with P3? was injected to rat intraperitoneally.

The constant values of relative specific activities of acid-soluble P and PBP fractions
were obtained in the case of using litter mate rats of the same age and sex.

The differences of relative specific activities of acid—solubie P and PBP fractions in
rat brain between the resting group and the swimming one for 3 hrs. were not significant
statistically. '

(Department of Physiology, School of Medicine, Keio-gijuku University)
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The effects of autonomic ganglionic blocking agents on conditioned reflexes.

TS B Bl b S e ok e B @ —

(CurBa-Yasunori* « Tanaka—-Moriya** « Wu-Shui-Mien** « TazaTo~Kenji**)

1. #% g

$ke3 Seic Chlorpormazine (BLF CP &
®3) OEBERFRETVEERSIL, 2h
B L 728, CP i iR A o fic B B iEan
BEEREAEL Tw5. 22T, AU BEME
FETEI T » B Tetraethyl-ammonium—bromide
(LIF TEAB ¢ #59) & Hexamethonium (L)
T Ce bWEY) DOEERNCHT sEHEAE
CHETL, CP oZh &L Thiz.
REEILERD 5 R B0 THRET 5.

I.% 8 /% &

UTRA~N 2B HkE CP 2 ERL -84
< @RETH 5. :

FILEREY & L TEE 24 (18R), £
34 (2FR) BRUEHE24 (3B3R) OmER
EEALRE. fiihd, b 620 oF FRRAAE
EHRLIZS 0T, REFEEANICAR, ER
BT R TEHBERETT - 2.

B e ESEREE LTk 1| 16g o
ERAP BT, COERRARCAS » MBEK
CETORBEMNZ TR ISR LDTHS.
SRl & U CREFIRE T X 5 30FRI R O 36
EEEBET-.

BEXEBHIZ 1 RFIORGRETHIOTH S
2, 1RIVOEERT 0TI EIRL, + o
25 JHEBO T 7 RfTv, SRgkixz o
FRcR sATEL .

T OFRIC LT 3 IEORIcBEMSERE RO D
LEBRSEZ. RaeDRIZDWTE ORI

* LRI BB AR 1 2

B RFES I A 1

(FEFI324F 9 B 6 B

Table 1. Conditioned stimuli

Positive (c/sec)  Inhibitory (c/sec)

Z OFE -

Dog 1 500 1500
Dog 2 8000 6000
Dog 3 8000 6000

v e BRE OREIIE 1R OmM Th 5.

EE IR EEEIE < 2~ ~ (B
cm) DOKOBiE RFleZ &z X - THREL 7.
D= Fe—F i3 Iml OEKE T 15cm B)
Lkl >Tws.

TEAB i Teabrom (8f1) %, 7= Ce &
Methobromine (1UZMR) % Bv, &ANES
X > THRELZ. chboEYoRER 2L
{T3%E, RIS X v AEEERL &L

8%k, FHEICOE*®BXRVLOT,

U bR & It R ESERS 8 er 52
PBEOLDEEEAL. TORIE2RICFRT
WY THSB. ‘

ORI T, BRI L RERARY
B0 W T 2 EmKEEDOZ L TH Y, &
FEE & 350 & 23052 T, 20
Bc D 2EEE DO &L Th 5. Skl
DT R & 30 EE 2 <, oo
HRWBRDEND DT EKRL T2,

WP EBEOGERSTEE, BHBID» 5
553 Dffic 4 EAIE L, A ufflibic ovTix18
Ih 658D 4 HAIEL 7. JEEHIEE,
EFRIOD X VEREZEAL, 30813085
OEMSHRERY 52, % O30FE I KT

Table 2.
Administered doses (intramuscular) (mg/kg)
Dog 1 Dog 2 Dog 3
TEAB 25 25 —
Cs 2.5 — 1.25
1.25
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Table 3. TEAB 25mg/kg (Dog 1)

ORgEOEEE b > TH AR Time o (Stimuli Latent Salivary secretion {(in cm)*
J " Date ter | ater - (30gec.)  period
EFOETEHE L. ﬁrst( rslgg‘)ulus ’?ﬁgg‘)m (c/sec). (sec.) Conditioned Unconditioned
i3, RmOREICEHRD - -
10 500 2 14 2.6
1RFNEH30TIchipL  2/K { 13 1500  — 0 —
e R 2% 500 2 1.3 2.1
Thalzwd, EHHEHNL  Control 28 1500 — 0 —
RHicb s kgL B8 5 10 ls S0 4 07 2.3
TH5ENT, EHRHESD TEAB 25 30 500 5 0.3 Sa1
. B 28 33 1500 — 0 —
b % 5% & 30771 - 10 10 500 4 05 29
N ) LY 13 43 1500 — 0 —
b BRBO REE A TEAB 25 55 500 3 0.6 3.0
Li-. 28 58 1500 — 0 —
10 500 15 1.3 25
12/
13 1500 — 0 —
I. 8 K& % 50 15 16 28
Control { g 1500  — 0 =
A EEMERSHRUEE * 1ml. of salivary secretion corresponds to 15cm.
EHCRIFSTHE .
. Table 4. TEAB 25mg/kg (Dog 2)
R - ifEAB PRI Time Stimuli  Latent Salivary secretion (in cm)*
OB 433 a4 & 25mg/ Date After _After  (30sec) period
kg o TEAB 1 %j\(& ﬁrSt(Iitilgl)lﬂus lrgﬁi?())n (c/sec) (sec.) Conditioned Unconditioned
W2 ERicFERL 2O 16/% 12 2083 2 1.1 2.2
e X : 1 0 - 0 -
BEERL b DTH S Contral] B 8000 15 13 2.5
(38 3, 4, 5, 6FiXHEA 28 5 50?)% — 0 —
10 1 80 7 0.6 3.1
FERROERRErzo  19/K 13 18 6000  — 0 =
Hithic 1 2 EXERO  TEAB| 2 - 0 25
REEIBLTRLTS gy (19 o B 35 08 33
5. ThbDOETHLPS  1pag] 2 55 8000 10 0.1 31
o .28 58 600! — 0 —
LURQMEELZ S0 e AEY ] - 10 8000 2 11 2.9
NbFhh EELERD R ' 13 6000 — 0 -
: Control 25 8000 2 1.0 3.1
ol FILEIETE 28 6000 — 0 —
IE’.%’H% 21~28 1L < * See under table 3.

TEAB (HE 2.1~30, 45Tk 22~31

L T25~33Th 5.

ThEeN U THRERFETZVCThOHE LR
WM DL T s, BIBLE3IRTEERR
1.3~1.6 »* TEAB KR 0.3~0.7 iz mP L,
HAETRFCEIHTL0~1328 0~08 T4:<
HWRLTwAEZ LEx2bb. ZOkic TEABI
AR R TA LB X 0 BEORT
SHERFEZEPTIBERELDS. L LE
ORERZFA—ORTA—EAETLLTL b—
RETTe <, VEETHE O RRRRE & 1557 DIER 1 B
BR—REZLERARLAT, V1IREZEE

LBz DL 2EEL TL 5. HLEHES
3IE T TR b R OEIIE & B A3 Rk 7
Te DI BERSR R 2 5 12
CEROEELZEHCEb LN, TOBAL
HERETER 0 OB SARAEREETH 5 .

2. Co: BHBERUE6FIT C ¥ 2 Eh
25mg/kg, 1.25mg/kg HEMAL 854 O R
THDH. TORThP»HIN, EEHENEER
— Rt DWPETED S . AILESETIER
B 25~3.1 7 Co RN IX 04~19 1z, 6
E T 2.3~3.0 2 1L1~18 12U 2.

-7, EEFRSHELHDL T3, BILES
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Table 5. Cs 2.5mg/kg (Dog 1) (In summer)

XY LRE R THIR

- AR Time e Stimuli Latent Salivary secretion (in ¢m)* & L7nfERs Bl &%
Date ter | alter  (30sec.) period . N
first st}mulus injection (c/sec) (sec.) Condit:oned Unconditioned ZRLT, CGiconT
(min) __(min,) LTI R E T - T2
T 500 2 1.9 2.9
7 13 1500  — 0 — ZORBEBE T, 8F
Control gg 1288 _2 l'g 3'_1 T
10 15 500 4 0.6 0.4 213 25me/ke &
18/ VI 13 3 1500 — 0 -4 B g/kg €
25 30 500 17 0.1 0.4 1.25mg/kg T, BEIE
C
o 28 33 1500  — 0 - %33 R
22/ 10 4 01 0.1 1.0 HEBFETLT-T
13 4 1500 — 0 — N NFSS
c 9% 55 500 6 0.2 19 wiseaE, £ OMREE
6 28 58 1500 — 0 — FLRERL T, L
, 10 500 2 13 25 Y
5W 13 1500  — 0 = B8 RO g Bt
Control| 2 2 17 27 CBPL T3, KL,
* See under table 3. FOWRPRIIEL P
HREBEOFIRTH B

Table 6. Cs 1.25mg/kg (Dog 3) (In summer)

TEenbhrd. HbLEE

Time . .
Stimuli Latent Salivary secretion (in cm)* - 3 - 1 4
Date After _After  (30sec.) period B RS ST B R
ﬁrst(rsnti':l)ulus m(lrfl?gam (c/sec) (sec) Conditioned Unconditioned — f:K§IE QM x 1/2 T,
- 10 8088 1 1_(2) 23 Pl b 1/3 X v0E
13 60 - — - - DI
Control 95 8000 1 11 3.0 whaZ EiFhvwolz,
28 6000 — 0 — Ce {ERE 1T 1% 1/4~1/5
10 15 8000 4 0.3 1.2
- 17/ 13 18 6000  — 0 - L oTB.
25 30 2000 3 0.7 13
Ce 28 33 6000  — 0 = S R B R A
, 10 40 8000 2 0.7 1.1 32 - B
19/V8 13 - 43 6000 — 0 = PHROZ O LD BIRS
c 25 55 8000 2 1.0 1.8 OBEER, TEABOS&
© 28 58 6000 — 0 — _ o
24/ 19 8000 1 13 2.6 & FRRA— O R TR —E
13 - 00— — T
Contral] 2 8000 1 11 2.7 FETLLHTLL—ET
ontro 28 . 6000  — 0 — X L, EHEEORERE
*k
See under table 3. Wi ¥ B D —= L

FETRERR1.2~1.9 23 Co Bz 13 0.1~0.6
DL, H65:TiE 11~13 22 0.3~1.0 ik
BU .

Phog#E s b Co RRHERHEZHDE®

ZHEEER . 2-EARE X 5EED
25mg/kg L FOEBTRALEHEERRON
b oz,

RS TEAB 054 L AfCEEL Ty 5.

B, EEEESEELHE
L s, oD

Table 7. Cs 2.5mg/kg (Dog 1) (In autumn)

Time . . X
. Stimuli Latent Salivary secretion (in cm)*
2. 7 A}
BHRFEFRIZRCT Date After ,After  (30sec.) period
2K THBPOIME T ﬁrst( Isntilxrln)ulus ll'ag{!:rtllc)m (c/sec) (sec.) Conditioned Unconditioned
HBIHIRE L. U 10 15 500 11 02 09
NP DEER T 13 18 1500 — 0 —
rLond RPWEE gy 2 30 M+500 9 0.1 0.7
HREBObhZHDT 28 33 1500 — 0 —

»Y, CPOREPER

* See under table 3. M : Metronome
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Table 8. Cs 1.25mg/kg (Dog 1) (In autumn)

CRPbL T84S, %

_Time Stimuli Latent Salivary secretion (in cm)* o Z&fHEk & R 4 <

Date After | After  (30sec.) period ) .
ﬁrst( rsrfilrllin)ulus 1r23ec_t1<))n (c/sec) (sec.) Conditioned Unconditioned L vhlgkzinzg <o,
. min. N >

10 15 500 9 02 10 R0 YRR SN TEEIN L

13 18 1500 - 0 — s, 7TFED
24/X 25 30 500 3 0.2 0.8 - BT ROREBA

28 - 33 1500 — 0 — BB 0ERT C 0

* See under table 3.

3. N ¢ TR AR E B AN

BTEick>T, FHERACEEE L EMKORE
CBREBAECERL 22, TORBEEEEROS
AEREBED BV 5.

B. SMLICRETHE

IR VEBERE TOETH » 3L,
“TEAB R0 Cs 2 EH L 20 TFhoBEIc b,
SACHERIC S L C ORI £ LT/ bh s
V. Bibgthicdd s TEAB, Cs R, #
CE DWW A BN 5T,

C. BELCRIETHE

— IR E Bl B R
CHEL, T OERBEERET BEAS KRS RS
TEHOREBTHHH, MEMOERIZL - T
ROME§ERE Bz, (HUEHERSE SR
LEED L, FlEHEEL T BHITIRE
BRARETHBOT, FUMICIRDEDO /I TH -
RBERIEEATERL LTI b - k.

1. TEAB : TEAB 25mg/kg #VE5 L 7274
FERTRBPEETERBER TR TH - 20,
e LTZ05 BT » RIEE OIEEER
TLTEEELE. £ 13 A%t > =A%
DR T, TEABESB 5B TETL,
ZOXNHIZ T BRI » L EEOBERRTL
AULSEEHEL . »

2. Co: Cs 25mg/kg & LS L 1= I4EHER T

BEEETEER7TETH >20ic, ZO6H"

BIRRE LT » L IEFOWHEERTIZIM
BE LU, £122 7 ARILT > LAKOERT
X, Co BBz X4ETETL, Z OFRic
5 HEICTT » RIEEOWEERR CIEZ5HE 2 H
lsz.

D. BiglE

TEAB, Co HE51C X » TREREDW NI

AT, FiLvllge LT
A rw ) —s0FEEfACEL O TH DN,
TEAB T4 AEOERD B LR Tv 5. Z 08K
BETL VRlERE, L% 2 FlEES BT
PREIEEIR & LT BAEBRS O TH 52,
COEBTRENBAD bhAEDP 02T L &R
LTwv5. Bt TEAB = Co iT X %SRRI S
WEOEDRIFULEROFECERT 55D L
EL bRz,

v.® 8®

Y roRBREEEET 5, TEAB, G i
i SERREREE - EEEE LD 5. HiC
TEAB O Rifix /A & CPOSE&LEL Th B
HREkb B LA ThHS. TEAB 13 AfM
REEEFE LTEB SN Ty 53 0T, MK
BEEICH LTS, Z0o0WEIHT 5 2Rb
nTws. LA L2 O B ER A
Tk, TEABD Z ® X 5 7 B AR Al el
B LMD bR wEET, ELVEHAIE
SRR ELLEEELDTVS. 2 0ES,
Heidenhain®, ]I 03 5 1< RO FHE
Bic ABIRBEHREOAPERL Cvw B & Th
i, TREEOBEMESICST 5 TEAB 0¥
WIOBEZBBEC T2 LEE v, vwIFhicl
T CP OFRHABRMERICHT 3/EB1R£L
WUORTYBOIEL T, FhA & B
BEEEBic o xEH Eh T &7z TEAB 344
WA HLTCCP LD ER2ETAZ L i
EHIZETS. Lads TEAB B3404kicfil &0
HELREST, BELESED bR VETD
CPoBELEAL Ths. WEHICHT 215
AL CP AU THB. 1 >T TEAB 0%k
FEHRES £ 72 1T &MERIR, CPoBag AL
Hemmdr b, SEREGHBOESENMEORKR
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Ez oh 3., vREMERCT 5 TEAB OfF

<. Bz, CP ol EMcdmiRsnTeirvyo

T, * OB OB v TR A&
KRT 20T ®PRC. T ORFRS THIR
PR RREE 2 b T & v 5 MoeDZoHii =,
Salama? OEEEFFIC K E TERAORER &
5%, TEAEOFRERTEREER -,
fithiz U < & % o iRVe A B {E R © HiAR
2OV THRROA TS, UL I OmXIcHR
£ U RSt onEE R, TEABBRINE
ENEREERR I Y U Eo RIS L THE
EREBHLTVEZLERTLOTHS. £0
B o kI BB U T i AR TE synapse O3S
—EEREN SR, TE. HE) BHEL M
{ TEA 1 MEEEL BT 5B 5
L\ HEBESS, HiY © TEA »HEEEENE
A vy OHAFBERESBITEEELFET 5 L
v ORERE EERT 2k b, TEA Ok
P % synapse #EWiERICIRBL TEx2 32 &
HEYyTHhZEELN S, fAhicLTh TEAB
REMERECHL T2 Ok 5 i FR R BEEER
BRE S T3 E0 0, BRICEEZHESh
Tvw3% TEAB O/EHO®S b Oz OFEER
SR cBERECLORD BT L EHES
2. ClowToORERX TEABObD L
LRET 2 B85 d 5. BIB&EHRE &5
WHREL DS Co O HFEE T 3 MEAEEE T
LI L T 5. Paton® iz Thid, Ceicid
L RS IR b 5 L HE IR TR
Y, SEHECERREL—FHTE. L LG
2 TEAB (AU BAH T vy==02ETH
% %, Paton® 273 C iz HURTEED MERAHNEI
FB2d 0. % RAEEEER & QB iR fmeE
% @ Cholinergic synapse #3EERTT 2R &
BLUIBMEEZLTVERE, ThbEEETS
7 5, Colo b BRHABMERICKT 2TEAB
ROMEHERPD 5 LHHRTHZ L OARTD
%. 1, TEAB ROt Ce A3{alh & TEE5 T B
OWLERLTUSEE, Zhix CPzowTo
Sapemd) OWERVAEFD O Metrazol iz 2
TOHE L ARk, SEERDWRDERO 2D

TRUEBEIBDOhwtBbhs.
V. L=

1. TEABR S HWEL 52 DBEE
OET, AEESHRSNIC X 5 R DU & IR
LEHEEELD S, SeflbdmEshiv.
ZhbofER» bEHEY CP oty THER L
e L @AEOEE T, TEABRE RO HiRM
BROEWHEREEL Tv 2 £Ex bh, #l
IREROBRER & FEHT 3 RFE B o
PR

2. Coizix TEAB & [k, MRS O
ERRRED OB, LALZOB&ENT
EEHEREDSWLBP L T5 07T, e L
T AR HE L '

R, B AS SIS OHBER 3 S
& EREICH L CIEEOBErE LU ET

i, R OBEEIX19554510 300, HI2ENTEE
BERELICTRELE.
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Summary

The effects of the autonomic ganglionic blocking agents on the central nervous system
have been studied by means of the alimentary conditioned reflexes of dogs. Tetraethyl-
ammonium-bromide (TEAB) and hexamethonium (Cs) have been used as the autonomic
ganglionic blocking agents.

The experimental results are summarized as follows :

1) TEAB, the doses of which being not enough to give any influence on unconditi-
oned reflexes, gave rise to the decrease or disappearance of the salivery secretion caused
by the alimentary conditioned reflexes. On the other hand, the differential inhibitions of

' the conditioned reflexes were not confused.
From these results, it is suggested, on the ground similar as in the case weé deduced

89

concerning chlorpromazine, that TEAB has a blocking effect on higher nervous activity, -

i. e., a destructive action on conditioned reflexes ; and we have not any experimental data
to suggest the increasing effect of the inhibitioned processes.

2) While Cq had also a destructive action on the conditioned reflexes, just as described
above, it is difficult to draw any definite conclusion, since in this case it is always accom-
panied by the decrease of unconditioned salivery secretion.

(Department of Physiology, Yamaguchi Medicol School)
(Department of Physiology, Faculty of Medicine, Kyoto University)
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WINRB H % Donaggio-{£ B-F I LV ICER{LETEE
HRE HOEEEOHETFHER 612461108

Stochastical Studies of Correlation among Ogawa’s Colloidal
Method, Donaggio-Sato—~Yoshikawa’s Method and
Titration Curve Method of Oxidation and Reduction,

BT 41 3 8 — (Acmwa-Shigeichi) **

[. # o

EE OB T & i AEER, %
FED F 1- ERERR ORI, BYEEY X
Y ORE, BOTEEDEDCT 5E5ED
- EEH XL k.

SEHI D B0 SERER ZBIE L CHEEEN
CARBRMRE N EREE 2 BRI L, B T
AERAGBILRE R RO Z B LI » B A
WOEZEERAI.

282 1 BEEEZYRELIESD
- L, B, EEEATERH % Donaggio—fE
B (D, R) BuETREE %R (AL R)
W NIBEEE (0.R) o TEERcE:
THIERT & B AEROBEICERT R\ & v D JFE
3t m=0 & v 5 Gffic v CRANE & HEE

e Bk v EATEE X, EARMROR ¥ &

MEHEEERDR.

D.R{g

HE#EoDRE 2 7 6 4 0
#ierio D.R B 4 6 5 5 1
2% X; -2 1 1 -1 -1

Xi=(—2+1+1-1—1)/5—04

c{ Lo

1
-1
i=1

1=z

g-L
i X—N‘
1

I

EATROH U=

1

R

5—1

12—5x (—0.4)2}=1.80

Fettic D.R HicZEnE L 0 L ET 5.
s /BERE m=0 & LTEETS &

_(R—m)} _ (—04—0Px5 _
Fo=-Sgr="—1g =044

CHIEFBEHE =1, ne=N—-1=4 o4&
T. > TEOROAHRa=0.05L75 LKL

D F=T71, (gcrg £%9 m=0 £ 57

ARSI FE L v, Ao LT
A R{H
%o A RJE 1751 1.414 1.773 1.374 1.140
2/epio A.RJE 1.548 1.176 1.457 1.336 1140
% X; 0203 0.238 0.316 0.038 0.000
1N
E;Z X;=0.159
i=1

il X=

N .
) Xe—NX*=0.018
i=1
(X—mp N

ey

1

EANMROHU =

N-—1

Fo= =6.95

n=1, n=N-1g1 0 F=771, fg .5 &

Y m=03FFLiv. BILBEBOFN
A RERET 2 EEE R .
O.R{#

FEEOO.RME 32 36 36 24 14
F{eRio O.RfE 16 34 32 22 32
= Xi 6 2 4 2-18 .

TigfE X=1.2 EAREIE U?=124.2,
Fo=0.06

* D AR AR CRTHER R L T D
R RS
(FEfN324E 9 A17HZAD

Fo F
PR d 0.06<7.71 & v 5 JFERFLIT T

m=0

BELRWIERLE I - 7. HERNEEOH{ET
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/MBS, Donaggio-fii-# |l B L B R BSOS O MBI O st 2% oL

AR (l, &) ROEABEERERD 5
RO o T2
(A.R)—(O.R) ; fHi%(m2E 2,=0.98 Ay=0.60
EABERN Tar-0r=0.714
(D.R)—(O.R) ; BH=#(EzE Aa=1.01 &4=3.05
EAREENR Yor-o0Rr =0347
3 L 1S T A AREIR O & &R T h
ERAEEREC LR I P ERET S L,
(A.R)—(D.R) ; Fo=

BIL Dl B BB E b BB O B ELS
T Th A O BRBIEHRL WERERL 5,
FRTLE A RF.=695, D.RF.=044,
O.RFo=0.06 & 72 V) MBS RCTh
5L ARBGR TR ik RN S v E
BT ZERHES.

1) BRMGETCHEE Mgk (A.R) s¢Donaggio-
VelE-]11% (D.R) Bo#iEE® (A.R)—(D.R)

uj -1 0 1 2 3 Uj e N2 °0619°
2 11— 2
. AR\DR 0- 2= 4 6 8- fej foivi fryvil Zi:fijui vili 1-r (52_%)6:1%0'8'
-1 10— (A.R)—(O.R); Fo=
0 11— 1 1 2 0 0 -1 0 T 0.7142 ;
1 12- 4 1. 6 1 12 12 12 5 5 —1177145(54——2):54.07
2 13- 2 6 5 6 7 26 52 104 36 72 :
3 14— 1 1 12 14 42 126 38 114  (D.R)—(O.R); Fo= ,
fie 7 9 11 7 20 54 106 242 78 191 0347 L o
fowi -7 0 11 14 60 S 10317 04—2)=7.11
£i +ui? 7 0

78 7 J
11 28 180 226}/ 7
Vi Zfijvj 8 16 16 15 51 106
Al

wVi -8 0 16 30 153 191¥

ZE ) RFE (HEREE) 2PRELABAY
52 AR AROME X VAR ETE Y,
Zh Y EEEEE, EORERE R O EAR
HEREOMERD D LERO L DTl > Tz, FH
fEBmED.

78

ni=1, ne=54—2=52 & L&
25 F=403 #185%. Hib

¥o F
(A.R)—(D.R)  30.08>>4.03
(A.R)—(O.R)  54.07>>4.03
(D.R)—(O.R) 7.11>>4.03

& 7n D AR “o=0" OJFEMIIT 5% LI
TO/KRETET L. AbgEMcEzh
FhiBBEEobs L BT S,

Wi o=1 ThH o OEFEL L EARE
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e PEEET R L= =vVN—-3((—Z)
2= EﬁﬁﬁL—V%= %%—19W=030 ¢ 1 =)
vVN—-3
EAEBA R i BERNET 5ETH S bERRE 5%
Ffkic LT ELTHELY :
2fiujvi o -}:%1»—1.44 x1.96 o I'aR)—-(DR)=0619 Zuar-Dr=0721
AR ~D.R)= = =0. _
Luy 1.45x 0.80 14 3721L55196
2) &% (A.R) s/NVIEEE (O.R) Mo - V54—-3
B (A.R)—(O.R) : 0.721—0.276 < £ <0.721—0.276
0.445< ¢ <0.977

3) Donaggio-fizfi-%/1l% (D.R) /il
H (O.R) Aoz (D.RI—(O.R) &Y

Lid. BOZ-EHBEOEND OAR~-DR) O
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MINBHE, Donaggio-fepE—5)IIEEET k:@ﬂ:iﬁi’ci’%ﬁﬂﬁ?ﬁﬁ:ﬁdDﬁE@ﬁ@ HERIFINER

BAHHBI R B THEBAFREL EHBEAR BEREEERE ERARER
Correlation Population correlation Population Concerning Unconcerning ) ES
coefficient of coefficient correlation  ratio of ratio of
samgle 0=0 coefficient  sample sample Remarks
px1 r2 1-12

T Fo

(A.R)-(D.R) 0.619 30.8 > 4.03

(A.R)-(O.R) 0.714 54.07 > 4.03

(D.R)-(0.R) 0.347 7.11 > 4.03
EHEE B, OEEERA R 5 &, 0417<
PArRy-DRZ0706 & 5. Thehdeé AR
& D.R &l Bk s BEOHBERRED b
ns. :

9E > THEABESRE Dl { AR > Tr?=04172
= 1749 FE®RIZ 1-04172=---82.6% & i
v, *OMBEOBREREIREIIE . Zh
FE TR O FUSHITRY 038 & Uitk 021k
50 B 5. ZhicEvy TEREHRD
722~ iz U T(A.R)—(O.R), (D.R)—(O.R)
THoMBERROEEXEER® 5 & ERO XD
iwis » 7=, ‘

UEbkoE»rblHb2oimd AR, O.R 13k
WAHEOBRENKT, ®H (A.R)—(D.R) ©
TERF T (D.R)—(0.R) BB OB 038 b /N T
b5.

HORED THABECEL T AR &,
O.R ¥®:i3 %A E&ERBEMET, D.R 3—HEEE
KU, ZPBEALPZ & 2R/ L2, LRSS
FABRS ORERD B A B AT O.R k& HU
DRD D DBIEBENANK, REBERKEIC
S RISEEMOH 5 Z L B8R Y, ff - TS

0.445=0=<0.760 17.4%
0.552<0p<0.825 30.0 70.0

0.085<p=<0.585 0.7 99.3

The level of signi-
82.625 ficance ; Below 5%.
There is a correlation.

The level of signi-
ficance ; Below 5%.
There is a correlation.

The level of signi-
ficance ; Below 5%.
There is a correlation.

D EI VKRBT ORFEYI BT R D - T2
BB TFORE>DEBOEER VLD EAD
na.

BHEDRYC v T % D.R#E Metaprotein,
Proteose (JEBATH) 2L, A.R¥:iI Meta-
protein, Proteose, Pepton Peptid & £ % B
KL, O.RE Z iz kv TR VHEEHE © 542
FHIEL, D.REXFELECZ & 2R 9.

PEDFSE Y VEL T3 FEEOWEVITHE
TR OMRE, Bk b0 T, 22E
TBic SEMTE AR BAELEKEHOYE
NHRE LT3 REHF#MNIC LERL L
s,

Z8 3] 8HE BHOEFLRROZE

AEER T VAEEREEY, ShX VEER
BEERELRDZ LROKET R -T2,

FHRBE-EL T, ‘

FKBEEL T RAEERE 5 & % &,
AR #E O.R &IZHEBMER S v, EAES
Rrbhb il EABREOBEMELZRT. &
hicX L, D.R ki e TBEO/NE
WIZ RO B. mEICEL TREELCER

- HEoORCEERL 2. D.REEX AL EREHHE CRISOWECH 5.
BRI R BHEBIRE RHEBIGRE BEABER ERATER
Correlation Population correlation Population Concerning Unconcerning  {# A
coefficient of coefficient correlation ratio of ratio of
sample =0 coefficient  sample sample Remarks
r Fo F ox1 r2 1-12
(A.R)-(D.R) —0.365 0.768>>5.59 - —  jphereis no correla-
. The level of signi-
(A.R)-(0.R) -0.882 1752 >5.59 -0.983<p=< —-0.386 96.6% 342  ficanae ; Below 5%.
There is a correlation.

{D.R)-(O.R)  0.338 0.465>>5.59 — — Thereis no correla-

tion.
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W, ENE) 87 5 FKISED X viEEEEx
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X5 & (A £ kEREa=0.05 (5%)
ARG TRBERE 0=0 & v 5 JRERIITE
ThhiwiERen -z, BIbHEEORTE—
ISHEER I Lici » T 528, HAER
B35 LR Uk b BiEBEERH 3
PcEbh . ThEFEBR D2 Th A
5., B EBEL THEIT s 25T,
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Sz AR TR SE i K Y 18 7 3588
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Summary

Stochastical studies was attempted about the correlation among Ogawa’s colloidal

method, Donaggio-Sato Yoshikawa’s method and this titration curve method of oxidation

and reduction. Consequently it was found that the limits of reacting substances by each

methods differed respectively, and it was proved that author’s method is able to have the

reacting substances of the widest sphere among the three method. -

(Department of Chemistry, Shiga Prefectural Junior College)



1J. Physiol. Soc. Japan (1958) 20, 94-104)

BEEE® T E R

£ F O #t # 6862

Critisism on the atypical heterobolic system of Ishikawa

S

[. #% £}

TR I AT 5 BRI T 2B
AN FEEREHRLET S L 0T, 19144
Max. VerwornD) 3 &=i55% & S HESR & RE
R L IC DB RIHFC R TR REREEE, BF
CRCTREEREOTbh S Z & 2B L
HicAsk, SEERCET 5 HWHREDFMENC X
s TAERER ST B EEL. Uk 0
WEEHES Pitter!® 0 41 —8T 3 KX
L3 - 755, Lucas!®, Adriantd #48w & LS
DEREFICE > TERELR TV, LaBIiIC
102448 RIS 13 A« OEEBRIVERTE R ARHLE LT
UL NEEREFFORITEFE L. LT
NEWxiBEREL < LT Daris, Forbes &0
THEREH LT b, ¥E0EHEFK E
> Te.

—7J5, A2 (1926) dbEEiRsi 2 ARETL T
PTHERIBERIREWEES OFERE & 72 > T &
WEOHEBNEEL FOER L~0FH L O
CREOREN D 2EEEWHL, TETEED
BRI Z OB RT 2 BEORE s H
L U CHRER DB EHEEML 2. Hosg
T 75 % RIS A X » T IERREEAER
BELOPAEHERDO 1B U THEAETNE
HEMBEROCEET 2 1EY, ZoFL v
Lo bk oBERNREHTORT R 2L E
U, WICHERIKSEE LA oFEEE 7 2
VIV MR IR 2 VAV MREEFEL
To. TOMEFPRIBAERENc EELREERLD
DT ERHERTHY, TREFEAZERFLT
2 ORI e BEER IR Tl & h
r%k.bmbﬂﬁ%ﬁoﬂa&%gbﬁﬁﬁ

* ZERTAPEEEESH R
(FEFI3242 9 A19H 42

2 (Hraoka-Kaoru) *

HWEORESERETHILVRETH -2
», WORHEHRITERAL & T 5HBEAOEN
CHHb 5§, T TEESREE B O M
BodhlBirciiohhid s bbb > 7.
Zh AR AR X B RIBCSEE O BR O
BELZERT 2 0BERY b0TH - T, HE
realiloEMEIomRcESs 0L EbhR

Eh b, EIBRED, IBRARY SipsEcEso
ERIREE I AT 5 BB & - ¢, TEMEEAL

5 b0 % ER LA/ FEEER OB 5B E
METREEETR O FTRIETHEL
BroThbsy, REANOREERZO SO
i X aBREI AN OEE, BT OfREE
ﬂ%%éﬁbm@%ﬁmﬁ%nlor%mén
TRy OTH5S.

FloERT 5 EEEIL © X3 TEEN
REERERIFAEDBIEC 2 A) | ORE, Rigs
HEEFORTAERNFRMLE I L, FHE
FINOFBEAEREY:Oh 2 REENOREOT
W OBRMEATRZLOTH L. B BE—MEE
HHE T o E R AT T 3 BT o TR
SAE OB X B RIS EE O BR OB (L2 B
HEL, Do THEEEFOKRTEL L 1z ot
e RiFhETHHDTHS. 17 Verworn LA
RAENEZOMTOEREL TREERROZI
PELZTTHREIR ORI & B, Bic/llo
BT 2 ER—TTRMICLRETHS ).

I.% 8 K &

A RERHRRUESS

*%%ﬂ3ﬂhﬂi94ﬂ?ﬁk#ﬁ1ﬁa
2% 0T, HHEEYRCRRROEESA TR
#% Table 112 5CELL 7.

EREYIE (Bufo vulgaris japonica) % F
WZEORRBIIIECERER - 2. HIBHE/ 0



S
Table 1
No. Date Room temp Materlal
Sex Weight Fatty organ
1 57.3.10 11.0°C Q 360g 10 ¢
2 11 10.0 Q 400 0.12
3 12 105 Q 500 1.30
4 13 8.0 Q 300 0.11
5 14 9.5 Q 360 0.20
6 15 10.5 ? 400 0.30 -
7 16 11.0 Q 350 0.20
8 17 13.5 ? 469 0.40
9 17 12.0 Q 400 0.30
10 19 16.0 Q 460" 0.40
11 19 14.0 Q 450 0.40
12 22 10.0 Q 480 0.15
13 23 10.5 ? 400 0.25
14 24 13.0 @ 4560 0.40
15 25 14.0 Q 380 0.20
16 28 13.5 ? 380 0.20
17 57.4. 1 12.0 Q 450 C.40
18 2 13.0 Q 400 0.30
19 2 13.0 Q 450 0.35
20 4 16.0 Q 400 0.49
21 6 18.0 ? 400 0.30
22 12 18.0 Q 459 0.30
23 12 18.0 Q 450 0.30
24 14 20.0 Q 450 0.25
25 16 195 Q 470 0.24
26 25 20.5 ? 450 0.24
27 28 20.0 Q 470 0.23
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Summary

Effect of abnormal living conditions such as narcosis or dehydration upon the relation
between stimulus strength and excitation gradation was elucidated, taking action potential
at a stimulating point in the isolated. single fibre of the sciatic nerve as a criterion. This
experiment was carried out in consideration with “all or none law” proposed by Ishikawa.
The animals used were toads. Following results were obtained.

1) “Atypical heterobolic system” proposed theoretically by Ishikawa was verified in
the point of view of “true all or none law”.

2) Finding theoretically “atypical heterobolic system”, Ishikawa has supposed that,
following variation of living conditions, the isobolic system is converted into the typical
heterobolic system via the atypical heterobolic system, and presented “neo-decrement
hypothesis”, or “neo-alteration hypothesis”. According to the result of evidence (1), it

- may be affirmative that Verworn’s “decrement hypothesis” must be modified by Ishikawa’s
hypothesis above mentioned. Concerned with the alteration of nature of living system in
a abnormal medium condition, however, a definite conclusion was not made with this
experiment. _

(Department of Phystoloqy, Mie University School of Medicine)
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La tria efiko de trafluigaj elektrodoj sur la kontrakada lego.

T B O®

[. #

BRI BT A ERBERERIER & L
TERLEAL D OCEREES DS, Thi
Pliiger? (1859) X W EAcBE SN TH D
T, WMERAECOBREF CLBLOTH 5.

2

Bib AERRE A R RR MBI & 0, AR

EFIEL CHESME AY, BRcTiih s
WETHL-HEEIEL 220 THS. RO
FET IHECBCTRHE, GEoBRENE Iz
NT s EMERERERE LT, RRoBKE
BeBOLOEEEL 2. BbBEERE IR
e oM BRAEOZ B - T oSmitEx
L D 2ERERL, BRIZZOTFTOSRK
HEERELD, BREZAEZR/MMLD 5.
ZOEpEETCERELRR BETCREE
ETFe v BREERE B0 EREZL, E
RT3 R0k < #2 < BrE & o 5 o BREZE ks
BEXPRhTREAHAILEHED:. oBIEHEE
mEmOE 11EM, BEtsRic X 5 RiEER
2E2MEMALL, BRRE: KA FRORESE
RS U3 EHEZE3IEAE AT T3
(85A23). Z oEROYWBIB bR = 3 EOB
W, gRtEozs ki A, Bethe®, U. Ebbecke®,
E. Mackuth®, KD, =i® & x VB
hiz. —FZOE3EROEE¥ENEDh &L
TRMROEERE, ERER (4Y), Mgk
UHoRIE (RED), RORE (EEWD),
MWREOBBRME (LL?) Z oM~ 0B
AT B REPHET S TR (GARD119),

ES

(SaTo-Haruyosi) *
‘Tab. 1. Kontrakada lego.
Supreniranta kurento Malsupreniranta kurento
—— ——T
Fermado Malfermado Fermado Malfermado
Ma + - + -
Me + + + +
F - + + -

Ma.---malforta, Me---mezforta kaj F---forta montras
fortecon de kurentoj. .

OEIOHSD 2 3B & 2 FHERIED B
TR TEREEET 2T BT 2 AR R
L7z BBL1E). iz okllof, F, ke
EEN D EEROTBERMREC X > TEx0R
fEx L, FHEES & F R K HREI
AL REEET AR N T, ZOBEEROE
3B a3 4BEoSE k. ZOLEKR
ORED > bR EAERETH v, PR
GERBERE CH 5. WIREME 3SIEMALE U THI

| HEBICRED, B i o ECE

Pfliiger 13 BMHEE KA, BRERORE

LRI EA R Y 38Rl RL,
BEMic G2 5 FIEBERO FR L RS icfv, %

* TERFEEWE 1 LR
(FEFN32459 BoAH M) -

BEhiens, B3 Z OWHE & ARICBEL i
b, B oBRE ST ERLBRL 2.
M5 EARD DXL ES b NaCl By, KCI,
HBE, BlE, KR FAMEERTCER S
T, Th bR EERERERC L TIHRIF
BIEHLT B BRETL 7.

I.€ 8 5 &

EREME T ST Py = 0BT
A & Bl 7. SEEREAR I W AI294E10 B
X VESI4ES B ToRk, £, TELLTKE
mop=rEERAL, B A - 2R 7~
FO—EERRT A dicEOREFERL. &
EHoboid 16°C ofEREEOFIC 3~4 B
HEBL 20 bRRICH 2. EARIKAER
HO(BEAR®) EEBL, WROBEERORE L
ol FEREL, ZOEERL -,
HE/BIET O Ringer 12 16~17°C 1t —Eic

-7z,
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Fig. 1. Eksperimenta cirkvito.
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s NE LT 50T, KRR 5KE
T ORIBER O BTSRRI 5% 2B EIRS
Tewiz, 118 o R B 5w O RilgE i x
. BB Wi oEfEc kY ERE, TRED
EX B &7 - 2. FEe Rge okE
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TiE (Fo) 13X 6VEBH, R 10kL oRFEER,
R” 13 1k2 OFLEHERTDH » T, R” ohmgic
X ) —EBIE (0.05V) 2@HT 5 L oL .
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FUCXVE&L . 5

ST ACTE, ¥, BRESROBEEZRD, .
Usbibez CHEKET 5. @inHEEE 1T

Z OB, 45501 T4 3RO RMEE
K, BB CHEIEEZ bRk . FlE
BHAY O BEIERRERIC L 5 50T, &1
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Bichiz TRoOF#EE OROEL MRS 5
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FEERCE 3R RES LY S, BIEHH
FEBALLDEEDCHCEDOTHS.
FOBETOLEMNEFET TR 7L, e
ROBECHT 2E3EATH 52, ZOHRY
BRFEMEERICI TS PEBEIR I VERES LR

e o REBOBEWHRTHD. ZOFRICHT

% 3R BCERT 5 dARD O
HroAxr o4, REERERES, Thb
PR ERC/ERE L ® 2 R kil e A oB
BT, TRHAE 3R L TR
EPOGREERT L EREZ. A X ERELT
13 0.795NaCl & * 3/100KClL sk & A L 7=
3/100KCl #%E & & 0.872 KCl Z5EW 3cc &
Ringer 97cc OZ&IIBEL R OETH 5.
T O E R BB E L B o iR L
i, \MESERL L TEE 22°C (£R 10°C o
Ringer # v, Z 0ELITEIR® Ringer & %
> T & A BRoREERL, Zofto
Zixv3Th b 16°C Ringer it —EXE2 L ok
L.

I.= & B ®&

A) EBEMFILBIDHR
1) Lrg&Egy, Abw 0.05v 1 sRERoE
FEER R LA E, B REEER LS
e L CRIBL, @ikb /AR, BlHREEEmR
() @, AR (&) Bl AX )
CHEEE L 2. P 0.05V 1 Beffic TR
#1553, 45431 THAD O HEiEkc X v EIE
Beko, BEEGCCEEEERD .
EERREEE 28IRT. 5B, W, RO&T
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Tab., 2.-

Influo de elektra trafluigado sur sojloj de &iu efiko de kontrakada

lego.
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B BRAIERER 135735 100, 79, €87
DI TET U, 303#89icmE L

i_ i+ CJ-. TREhELER 100, 105, 113 0%

= = > HicTERL 106 cEHELZ. Zh

B " | b 13« B B OB AR ST B

o | % |meze o | % |meze oV | % |meze (__l_) 36 (_) BRER Ic M7 B 2
il [Tl | [ o[ aae] 7 P ERORT LMD gl £ 3

e 45 m 116 [120] 126| [ 710 | 9%| 83| |3500 | 115| 118 3 5. BEHRER 100, 91, 8 0%
vostit. | 98 |200| 08| | 7m0 | 99| on| |3es0|1ow| 105| LB TETFULBIEEL . = (2}

Supreniranta stimulkurento kaj samdirekta trafluigado.

5~6) O % OFHFEAMTD

b (1) 0r& kR, R
Tab. 3.

Influo de elektra trafluigado sur sojloj de &iu efiko de kontrakada

3. AEI I EHEHRET TS

lego.
100, 114, 1262 © Hic T EHL, B B
3074104 BB L7z, Thids = = >
wirz WZBERECET 5 (—) ’ T :
iﬁﬁﬁsﬁﬁfﬁ) v, %13%10) Q}ﬁ% & mv | % |meze o | % I meze o | % |meze |
—FT 5. HEREEERE normale | 95 | 100| 100 760 | 200| 200] {3200 | 100| 100}
fBied 5 (+) BEEATHY o 25 80 | 8] 79). 17901104 105 12950 | 90; 91
100, 93, 83% o kiz TIETFL E 45 70 | 73| 68) |870]|114| 113| |2800 | 86| 85|
12 0 L - —Bed B . B3 restit, | 85 | 86| 89| |810|107| 206| |3100 | on{ 95

BHELE 12 100, 108, 114% oitic
TEHLU, 3058105 C[EE L 2. BhEhE &k
AR R GBI T H - Tix, BRUHOMHR
Bor&icFET 3HEMEIC X 25 08D
o BHIBRKLTDH - T, FREEM: R
Bikic ki 5 AET (GRERER) 2, R
BOBHECE > TELTEFL VEELER 2
RELEWT 5L >TBEDTHS. &
Z OFlEESRc (+) BEATbh3E, T0
S O B MR ER L, BT R & T
BEIr2R20ThH5.

Supreniranta stimulkurento kaj kontraldirekta trafluigado.

BIERiC X A8 TH 52, TOoBERCBIT S
(=) @iz, zoREEEHRETEL D, B
B L i T EET 20 TH 5. ’
3) TroZig, Ak 0.05v 1 ERERORE
TR & TR, HbmEARE e k5
ORI, B REER & A RICEE
L.
BRI 4 BICRT IS, BRI
#5100, 132, 164 » % khic T EH L, 3031131

?) reERiy, #5mE0.05v 185 Infiuo de elektra trafluigado glibs:ojldgj de ¢iu efiko de kontrakada
EEROBE lego.
TS HIR & AR B i-
B, G HEESES (—) i = (>
o, RipiERs (+) @BiRE B
%Kﬁlﬂ, ﬁﬁx/‘Eéz Fﬁ]b%%:%é’éﬁ% oV % |meze mv %o |meze mV %, |meze |
—- - normale 83 | 100} 100 1000 | 100| 100 3700 | 100{ 100
Bomitic X 2 ¥EEHRIL 2. 15 m 110 | 133 132| | 950| 95| 91| [3800| 92| 93
KRBT 3RICRT 25, U " s w w3 | 172| k| | 70| 87| 83| |3350 | 90| 68
THELIEL OB TORCBIT 2E restit, | 100 |121| 131 | ono| ou| 89| [36s0| 98| o7

ROBFEE2ELEKE THS.

Malsureniranta stimulkurento kaj samdirekta trafluigado.




108

WCEE L 2. BRI 100, 91, 83 m%ttic
TETL8IIEEL 2. Zh b D 3~ TIEL
ZUBRBREBCNT 3 (=) RO (+) @R
ERTH 220, RRORU LD OREE—
BT 5HRATHS. K5 ICHIERE 100, 93,
BBD %I TETFL, 305397 cEEL 7=, T
THRIIZ OLBO T Tk, MR E L THDb
NTCREERE G X s BB EIEL R kB
CBRTH - T, KKEERE 2REERICB T B
KET (EmBXEE olEks, REEREEK
Xk - TRBBICAED TREL R - 7 8 28k
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‘RS TS L, ZORERBERFETKRET
U, BkEFECTECEZOERZOTHB.

4) TrERlg, #hw 0.00v 1 BREEZORE
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Tab. 5.
Influo de elektra trafluigado sur sojloj de ¢iu efiko de kontrakada
lego.
i- B
= = —>
mV | % |meze oV % |meze mv */, |meze
normals | 95 | 200 100 750 | 100! 100| |3%00 | 100 100
15 m 80 | 84| 83 760 | 104 108 {3950 | 116| 113
e 45 m 75 | 78| 77 e 870 | 119 117| |&boo| 131| 127
restit. | 93 | 98] 97 790 | 108| 108| 4200 123} 109

Malsureniranta stimulkurento kaj kontratidirekta trafluigado.
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Tab. 6.
Influo de elektra trafluigado kaj diversaj tirkaiiaj
kondi¢oj kunaplikataj.
izotona NaCl  malalta temperaturo
Ma Me F Ma Me F

Tab. 7.
Influo de elektra trafluigado kaj diversaj ¢irkaiiaj
kondi¢oj kunaplikataj.
izotona NaCl malalta temperaturo-
Ma Me F Ma Me F

normale 100 100 100 100 100 100

15m 136 81 113 115 81 110
45m 151 68 123 126 66 128
restit. 140 76 109 108 91 106

altkoncentra KCI  alta temperaturo
Ma Me F Ma Me F

normale 100 100 100 100 100 100

15m 8 105 95 88 105 93
45m 75 109 93 76 101 96
restit. 90 104 96 91 100 98

altkoncentra KC1  alta temperaturo
Ma Me F Ma Me F

normale 100 100 100 100 100 100

15m 121 95 101 114 97 102
45m 134 88 103 122 102 97
restit. 114 93 101 109 100 98

Supreniranta stimulkurento kaj samdirkta traflui-
gado.
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KERLZRFEE TECRT. 2hid—%

normale 100 100 100 100 100 100

15m 87 114 87 85 112 88
45m 80 123 79 72 125 72
restit. 95 108 Y7 90 107 90

Supreniranta stimulkurento kaj kentratidirekta
trafluigado.
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Tab. 8.
Influo de elektra trafluigado kaj diversaj ¢irkatiaj
kondi¢oj kunaplikataj.
izotona NaCl malalta temperaturo
Ma Me F Ma Me F
normale 100 100 16GO 100 100 100

15m 116 96 97 120 92 93
45m 125 93 94 109 88 97
restit. 109 97 97 103 95 99

altkoncentra KCl alta temperaturo

Ma Me F Ma Me F

normale 10J 100 100 100 100 100
15m 162 92 71 151 94 78

45m 197 87 62 204 86 66

restit. 130 92 90 130 94 88
Malsureniranta stimulkurento kaj samdirekta
trafluigado.

B9, ZZfEAL T3 (+) mikERE
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W ORBY 52 8\ D Th 5. K5 CHEDE
Wi mEIRIIREERL VEY, ZZi04E
FHOBBESHERERL Twad, TIZiL5x
bhTws (—) BEERERI X 2WHRO
BEZE A, B0y THFLWKCLLEE
B ek BENE, FAREERD TFL v NaCl & {E
BEXAMEERITIBOERBDOTH > T,
ZORBLHAD OIAEHEE—FKT 5.

§) TRk, FAFREROBS

Z ORI OIS O F OFEBRRE A 9
HThDH. ThEA—FHOEREFTRE285
FLHET 5, PR OBRE RS ETEEE
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Tab. 9.
Influo de elektra trafluigado kaj diversaj Cirkaiiaj
konditoj kunaplikataj.
izotona NaCl malalta temperaturo

Ma Me F Ma Me F
normale 100 100 100 100 100 100
15m 78 109 117 77 108 116
45m 74 111 126 65 116 132
restit. 9 106 111 920 106 110
altkoncentra KCl1 alta temperaturo
Ma Me F Ma Me, F
100 100 100 100 100

normale 100

15m 93 104 103 88 106 104
45m 92 111 106 96 111 102
restit. 99 104 103 98 104 101

‘Malsureniranta stimulkurento kaj kontratidirekta
trafluigado.
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Fig. 2.

Sojlo por Ma---malgrandigo
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Resumo

La tria efiko de trafluigaj elektrodoj sur la kontrakada lego (Tab. 1) de Pfltiger (1859)
estis observata. La efiko estis ekzamenata ¢e $angigoj de sojloj por la tri gradaj efikoj,
t. e. tiuj de Ma (malforta), Me (mezforta) kaj F (forta) kurentoj stimulantaj. Laii la direkto
(supreniranta atd malsupreniranta) de stimulkurento kaj tiu de la trafluigado okazas 4 kom-
binajoj de direktoj kiel Tab. 2~5 ati Tab. 6~9.

Unue estis observataj nuraj efikoj de la trafluigado (Tab. 2~5). Kiel kune montrate
en Fig. 2, la sojlo por Ma grandigas kaj tiu por Me malgrandigas pro la samsenca. poluso
de trafluigado ¢e respektivaj stimulelektrodoj, kaj inverse pro la kontralisenca poluso,
ambaiifoje spite de sam- ali kontratidirekteco inter stimulanta kaj trafluigata kurentoj.
La $ango de Ma-sojlo estas la efiko de trafluiga katodo sur fermada stimuld kaj tiu de
Me-sojlo 1a efiko de anodo sur la malfermada, kaj Cio koincidas kun gisnuna literaturo.
Sed la $ango de sojlo por F okazas, en &uj kazoj de la kombinajo, en mala direkto kiel
tiu de Ma- all Me-sojlo de la sama perifera, t. e. muskolproksima, elektrodo. Tiu ¢&i
fenomeno montras, ke la F-efiko devenas, ne de fofmiganta anoda polarigado ati malape-
ranta katoda polarigado mem, sed de iu bloko-elvokanta efiko akompanata de tiaj $angoj de
polarigado, kiu estas influata de la trafluigaj elektrodoj pro ilia efiko sur ionopermeebleco
de nervomembrano. . ,

Due estis observataj la efikoj de @irkatiaj konditoj kune aplikataj kun la trafluigaj
elektrodoj. Kiel tiuj estis elektataj altkoncentra KCl-solvajo kaj alta temperaturo el la
grupo I, kaj izotona NaCl-solvajo kaj malalta temperaturo el la | de la Klasifikado de
Suzuki (1948). Kiel montras Tab. 6~9, iliaj efikoj influas sur tiu de la elektrodoj obeante
al la Suzuki-a klasifikado, kaj tiaj rezultatoj subtenas la suprediritan esencon de la F-efiko
de la kontrakada lego.

(La unua Sekcio de Fiziologia Instituto, Medicina Fekultato, Tiba Universitato)
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Drops of saliva obtained on stimulation of medulla with
the various frequencies

Voltage and duration of the applied square waves, 2 volts
and 1 msec respectively.
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Duration of square wave applied on medulla and secretory
patterns of saliva

In this case voltage and frequency of stimulation, 1 volt and
30 c/sec respectively.
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Drops of saliva obtained on stimulation of medulla with the

various voltage

Frequency and duration of the applied square wave-stimula-

tion, 30c/sec and 1 msec respectively.
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Diagramatic representatlon of the points which induce saliva secretion obtained by stimulation

of medulla oblongata of dogs
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Each large solid circle or triangle represents a response of salivary flow at a rate of more than
10drops per min. and each small solid circle or triangle, at a rate of less than 9drops per min.

Circles indicate responses from the submandibular gland and trangles, responses from the parotid
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REREL

VII ; facial nucleus.

gland. The response is induced only in the homolateral side of the stimulated medulla but in
this figure responded points in the medulla are represented separately in each side.
10 ; inferior olive, SO ; superior olive, SV ; spinal tract of V nerve, CS ; corticospinal tract,
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Points in medulla which concerned with the
salivary secretion of submandibular gland

Solid circles represent the points which induced
the evoked potential by stimulation of chorda
tympani and transposed circles indicate the points
which induced the salivary secretion from sub-
mandibulal gland by stimulation.
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Summary

In this experiment decerebrate and decerebellate dogs were used. Distribution of the
salivary center in the medulla and their functional characteristics were studied.

The optimal electrical stimulation on the medulla to induce the salivary secretion was
confirmed as 30~40 c/sec., 1~4 Volts of square wave, and its pulse-duration was 1 msec..
The spots in the medulla which induced the salivary secretion by this optimal stimulation
distributed between the medial parts of the superior olivary nucleus to the rostal parts of
the inferior olivary nuecleus being determined. And they were distributed from the lateral
parts of the spinal trigeminal tracts to the nearest parts of the median line. Furthermore,
they were in the depth between 1~2 mm from the dorsal surface of the medulla and the
position of the facial nucleus.

The points which evoked a potential change by the stimulation of the chorda tympani,
situated in the lateral reticular formation in caudal level of the brachium pontis, and these
points responded with the ventro-medial parts of the vestibular nucleus and dorsal parts
‘of the facial nucleus. The distribution of these points were coincidental with the distri-
bution of the bulbar points which induced the most dominant salivary secretion of the
submandibular gland by the previous experiment of bulbar stimulation.

Additionally, in medial parts of the lateral bulbar reticular formation being recognized
the narrow distribution of the points which showed remarkable discharges evoked by de-
pression of the jaw. These points having nearly the same distribution in medulla with
the submandibular salivary nucleus previously confirmed physiologically.

(Department of Oralphysiology, Dental School Osaka University)
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\ Studies on Arterio-venous Anastomoses
(Part 2) Some experiments on Arterio-venous Anastomoses.
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Fig.

1

A. Normal bild of arteriovenous anastomosis (2nd type) through observation of a living body. (% 80).
B. Constricted bild of arteriovenous anastomosis to adrenaline locally applied. (% 80).
C. Dilated bild of arteriovenous anastomosis to acetylcholine locally applied. ( x 80).

Table 1.

Changed calibre of each portion of arteriovenous
anastomosis by adrenaline and acetylcholine.
A : Arterial portion, B : Intermediate portion,
C : Venural portion.

1st type 2nd type 3rd type’

[P S Pr————— P G

A B V A B V A B V

normal 364 24p 44p 284 174 374 18z 11u 204
Adr.1077 274 164 364 20¢ 11lu 284 14u 84 164
Ach.1071150p 34p 551 37u 25p 48u 244 154 25u

Ad:40" rcstey applisd

Znd Type
35

RATE of CONSTRICTION (%.)
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Fig. 2
Respective rate of constriction or dilataticn of each
«calibre of arteriovenous anastomosis to adrenaline
or acetylchcline locally applied.
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Table 2.

Changed calibre of each portion of arteriovenous
anastomosis influenced by faradic stimulation to
nervus spranchinicus major.

A : Arterial portion, B : Intermediate port;on,
C : Venural portion.

Ist type 2nd type 3rd type
e\ s i
‘A B V A B V A B V

31p 21p 52p 21p 184 26p 164 154 18p
21z 134 374 15z 12 21 13p¢ 11l 14n

normal

nervous
stimulation
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Fig. 3

Rate of constriction of each calibre of arteriovenous
anastomosis influenced by faradic stimulation to
nervus spranchinicus major.
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Fig. 5 Nerve distributed over the arteriovenous anastomosis of the 2nd type and its diagram. (x 200).
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Fig. 6 Nerve distributed over the arteriovenous anastomosis of the 3rd type and its diagram. (x 200).
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Summary

Through my experiment, by using mesentery of cats observations were made on the
respective influences of adrenalin, acetylcholine and faradic stimulation to nervus spranchi-

nicus major, upon arteriovenous anastomosis.

Nervous elements were stained by Seto’s

method in a histological preparation of the mesenteric vessels. The results shall be sum-

marized as follows :

1. Arteriovenous anastomosis would generally get constricted subject to adrenalin

stimuli, but the constrictions proved to be more conspicuous at the intermediate portion
than the other two, viz. the arterial portion or the venulal. The Ist type and the 2nd
responded more conspicuously than the 3rd.

2. When influenced by the acetylcholine stimuli, the arteriovenous anastomosis would
get dilated, more conspicuously at the intermediate portion than the other. The 1st type
and the 2nd responded in this case also more strongly than the 3rd.

3. The arteriovenous anastomosis would also respond to constriction of the faradic
stimulation to the peripheral end of the cut nervus splanchinicus major, with constrictions
more conspicuous at the intermediate portion than the other two and in the order of the
1st type, the 2nd and the 3rd. When stimulation would cease, the anastomosis was noticed

“to relax quickly to its previous calibre.

4. In the cases of arteriovenous anastomosis of the 1st and the 2nd types, there were
noticed distributed around the intermediate portion nonmedulated nerve fibrils in shapes
of nets.

5. In the 3rd type of the arteriovenous anastomosis nonmedulated nerve fibrils could
be seen in parallel with the arterial portion, but no nerve fibrils were witnessed that were
distributed about the intermediate portion.

6. From the fact that the arteriovenous anastomosis was particularly responsive to
adrenaline, acetylcholine and faradic stimulation to the nerve and in view of the nerve
distribution around the anastomosis portion, it is considered that the arteriovenous anas-
tomosis plays a part of the peripheral regulatory function in the blood circulation system.

(Department of Applied Physiology, Yokohama Municipal University)
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Electrophysiological studies on two kinds of skeletal muscle
fibres of the toad’s geniohyoideus muscle.
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A. chin side, B. hyoidal side.
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Suppling nerve being stimulated with single shocks
of various strength in such a condition as shown (right),
in the upper record A stimulation strongest, and in E
weakest,
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Fig. 4
Muscle action potentials obtained by maximal induction
shock to the nerve.
Record A was led at septum A, and so on.
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Fig. 5
Strength duration curves of suppling motor nerves.
«—s ig for the fast system, making use of conductive
muscle impulse as the index of excitation.
o—o for the slow system ; index is slow potential.
x—x using macroscopic movements as index by the
usual means.

potential OFEME « BiG 2 BN © ?E?E
T AL ICEENRS. Dok
o iEEh & RIRMICEZEL T_bﬁ/\@?ﬁ*@%ﬁﬁi
WU ICHEBRZE . BB B b o Timd, &
B2 BAC L 7 fiiE, slow potential o e
L, 2HMPEER O Z N & OREREICE
LT B, ZAE R R o F s il ©
13 slow potential ® 2T, RWIRMICTED B3
HE BB RT b0 LELLNE. AL
P o B iE Tk, slow potential 23K
wmuzmﬁwW%ﬁﬁmrﬁﬁgﬁ?twn
KR 2 FEMEN O R s AR —T 5
LARBCEIBONDITH 5. BLT slow
potential ® A T 3 FiEEI O b L, 2 ﬂ—i
PWEFOSBMO D - 7256 O BB R
ﬁ,%6®uhhbfﬁdhf%o#,m%#
B L0 HEHSESN R T T, 2 Ok
EREERE (M A 1.3sec, B ldsec) 1C13ZE Y 7n
P o 72 (Z 0B & ORI 0.001uF T
BHB).

§) BREROME

TECEERRERE, MmN & A, Bk
D9 10mm O AL TR U e bR R &
25, —HHOEERICHEREY, MAICE

"o HoRCn

B O R RS 133

Fig. 6 Mechanogram

B. slow system.
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Fig. 7

{a) 1is action potential of the whole muscle with no load.
(d) with 3 gr.

(b} with 1 gr,, (¢) with 2 gr.,

il Js00* "

g 1 2- 3 4 5 8.
Fig. 7 (C)
Relation of loads to muscle length and potentials.
«——+ Curve for relation between length and loads.
o—o Curve for relation between potentials and loads.
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Fig. 8 EMG by means of single nerve fibre stimulation.
B. for the fast system.

A. for the slow system.
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Numbers of muscle fibres were reduced step by step from A to D.
Record D is obtained with a single muscle fibre.
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Fig. 10

Muscle impulses led by the septal method at various
septa on stimulating at the septum close to the hyoid.
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Fig. 11

Strength duration curves of three muscle portions.
A. on the chin side. B. middle part. C. on the
hyoidal side.
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Fig. 12 Electrical responses of the muscle caused by ACh.
A---slow potentials on the chin side by adding ACh in pool A,
B---conductive diphasic potentials intermingled with slow potential

at the middle portion.
C---conductive potentials on the hyoidal side.
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Summary

When the geniohyoideus muscle of the toad was stimulated indirectly, two kinds of
electrical response were obtained, one was characterised by conductive muscle impulses
{(1.21 m/sec. in velocity at 20°C.), the other by a non-propagating slow muscle potential

. of duration about 200 msec.

The two were ascribed respectively to activities of “fast system” and “slow system”
defined by Kuffler. .

The muscle fibres of the “fast system” in this case have diameter in the range of
50 to 1004 supplied with motor nerve fibres of 10~15u in diameter, and localized in the
main on the hyoidal side of the muscle, while those of the “slow system” are of about
50p in diameter and innervated with nerve fibres of 3~5u and their majority is located
of the chin side. The latter has much lower threshold than the former, when the stimu-
lation was indirectly done with a single induction shock. This fact affords facility for
selective stimulation. '

Another clearcut distinction between them was found in respect to the sensibility of
motor nerve ending to ammonium ion; the effctive concentration of its chloride is 107
with the slow system, while 10~* with the other.

(2nd Department of FPhysiology, Nagoya University Medical School)
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1. Micrccinematographic Apparatus.
A : Moist chamber containing Tyrode-solution at
39°C, B:Microscope, C: Attachment, D :Camera,
E : Light.
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' Fig. 2.

o Cinematographic record of movement in the Small bowel of a human foetus age 8 weeks. Foetusnumber
2. The arrow sign indicates the direction of peristalsis. Isoperistaltic waves travel to the left side of the
phtograph and antiperistaltic waves to the lower right. The interval of the photograph-number is 1 sec.
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Flg 3.
Cinematographic record of movement in the small bowel of a human foetus age 11 weeks Foetusnumber 4.
The arrow sign indicates the direction of peristalsis. lsoperistaltic waves travel to the left side of the
photograph and antiperistaltic waves to the right. The interval of the photograph-number is 2 sec.
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Fig. 4.
Cinematographic record of movement in the small bowel of a human foetus age 12 weeks. Foetusnumber 5.
The arrow sign indicates the direction of peristalsis. Primary contraction-ring progresses divergently to
both sides, cranial and caudal wards. Isoperistaltic waves travel to the left side and antiperistaltic waves
to the right. The interval of the photograph-number is 2 sec.

‘ Fig.

5.

Cinematographic record of movement in the small bowel of a human foetus age 12 weeks, Foetusnuinber 5.
‘The arrow sign indicates the direction of peristalsis. Collision of two peristaltic waves from both sides
occurs at the middle part. Isoperistaltic waves travel to the left side and antiperistaltic waves to the right.

The interval of the photograph-number is 2 sec.
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Table 2. Result of the Embryological Observations.

e = @
2 L, T8 =S¢ %=g g ., E 3
£y B3 52 2% wip BT 4 g% 'gé £8.
g g -8 Z€ Swm — 8 QoL 3 3¢ 32 ag R
3T EE iR CY 89Tl ¢ BR IS 3
§ g8 PR CTE OB
20 6 1.6 05 260 none — - mesenchyme layer homogeneous
21 6 18 0.6 340 none — — Fgi. 7 Fig. 11 Fig. 12 Fig. 13 no
22 6 1.8 0.7 340 none — - no automatic movement .
23 7 .21 1.0 300 none + - i
C 24 '8 2.2 1.1 320 none + - ? beginning of movement
25 8 2.3 1.1 470 none + - ? Fig.8 Fig.14 Fig. 15
26 9 2.6 2.2 440 none + -
27 9 35 4.0 460 . none + - Fig. 16
- 28 9 3.6 4.2 540 none + + .2~3cells . primordial villi
29 10 4.0 5.7 560 none + + 4~"5cells '
30 10 4.2 5.6 570 mnone + +
31 11 4.3 6.2 650 none + +
32 11 4.3 6.4 650 none + +
33 11 4.5 7.3 820 none + + Fig. 17
34 11 4.7 7.0 920 none H = + cells increased primordial intest. glanps
35 11 4.8 8.5 850 none + + :
36 12 53 14.0 920  jejum + + many intest. glands
37 12 56 13.0 960 none H- +
38 12 64 145 940 jejum + +
39 ¢ 13 7.2 240 960 none H + many goblet cells
40 13 73 220 1050 none + Fig. 9 Fig. 18
41 & 14 7.4 21.5 1040 jejum H- +
42. .8 14 7.5 280 48 1010 none H +
43 5 14 78 310 40 960 none +
449 15 10.0 650 49 1550 ileum H- + complicated muscular direction determined
45: 2 15 105 700 63 .1620 ileum 4 + Fig. 19
46 & 16 115 100.0 57 1650 ileum -+ +
47 6 16 11.8 1000 66 1600 ileum H +
48 5 15 125 1400 76 1600 ijleum H- +
49 5. 17 140 2000 91 ~ 2120 ileum H + well grown
50 & 18 '14.0 200.0 110 2460 ileum +
51 & 19 145 1800 88 1880 ileum H# 4
52 2 20 150 2000 97 2300 ileum H# 4
53 ¢ 19 150 .290.0° 98 2550 ileum H#
54 3 22 175 2800 112 2610 ileum H# H
55 & 22 175 3300 140 2440 ileum +
566 6 20 18.0 3000 124 1920 ileum H + Fig. 23 Fig.26 Fig.10
57 .2 22 183 5550 118 3380 ileum 4t
58 5 22 19.0 500.0 138 2620 ileum H#  H
59 '@ 24 195 3400 130 3320 ileumn + .
60 3 24 210 7100 155 3170 ileum H H lamina musculalis mucosae
6l @ 24 210 6800 165 2900 ileum H# +H Fig.25 Fig. 20 Fig.21 :
62 @ 23 210 6200 140 2250 ileum H# - H
63 & 28 23.0 1100.0 182 3300 ileum 4 #
64 2 28 240 999.0 177 3920 ileum H
‘ ) : ileum .
65 & 32 26.5' 1280.0 205 5210 colon H # Fig. 24
ileum
66 ¢ 31 27.0 16000 195 4250 colon H H
ileum
67 ¢ 35 28.0 1680.0 210 4770 colon H H
68 & 39 340 33000 312 4050 lif)‘lgﬁ # Fig. 22
ileum '
69 & 40 350 2850.0 295 3870 colon HH H#
Thickness of the muscle layers; Qu--—, ~14p-+, 15~294-H, 30u~---H.
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Fig. 7.
A human foetus age 6 weeks. Foetusnumber 21.
Graduation 1 mm.

Fig. 8.
Small bowel of a human foetus age 8 weeks.
Foetusnumber 25. Intestinal coil increses, but no
contents, Graduation 1 mm.
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Fig. 9.
Small bowel of a human foetus age 13 weeks.
Foetusnumber 40. Intestinal coil becomes com-
plicated. Graduation 1 mm.

Fig. 10. ‘
Small bowel of a human foetus age 20 weeks.
Foetusnumber 56. Intestinal coil arranges syste-
matically. Much blue green meconium is obser-
ved in ileum.
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Fig. 11. Lower small bowel of a human foetus age 6 weeks. (H. E.) x 100. Microphotograph showing narrow
intestinal canal and smooth surface of the mucous membrane. The cells which compose the epithelium are
low columnar cells. Mesenchyme layer indicates almost homogeneous structure. )

Fig. 12. Upper small bowel of a human foetus age 6 weeks. (H. E.) x 100. Epithelial layer is thick and consists
of tall columnar cells. Masenchyme layer indicates slight differentiation of three layers.

Fig. 13. Duodenum of a human foetus age 6 weeks. (H.E.)x 100. Epithelial layer protrudes into the intestinal
canal. Mesenchyme layer consists of three layers clearly, the middle layer is thin and indicates eosinophilic
staining ability. :

Fig. 14. Jejum of a human foetus age 8 weeks. (H. E.)x 100. Epithelial layer consists of 3~4 layers of the
columnar cells showing many mitotic figures. Eosinophilic muscle layer consists of 3~4 layers of spindle
shaped cells.

Fig. 15. Upper jejum of a human foetus age 8 weeks. (H.E.)x 200. The differentiation of the muscle layers
are recognized and external cells of the muscle layers are arranged irregularly. The small bowel in this stage
of development remarkably indicales automatic movement. .

Fig. 16. Jejum of a human foetus age 9 weeks. (H. E.)x 400. In the lateral side of the circular muscle layer
grouped 2~3 large nuclei stained densely with hematoxyline are recognized, and in the more lateral side
of the latter primordial longitudinal muscle layer is found. ’

Fig. 17. Jejum-of a human foetus age 11 weeks. (H. E.)x 100. The Villi increase in number, the nuclei are
found at the base of the tall columnar epithelium with transparent protoplasm. Thin longitudinal muscle
layer is found. - o :

Fig. '18. Jejum of a human foetus age 13 weeks. (H. E.)x 200. Well developed muscle iayer is found, and
its muscle fibres run obliquely still at the stage. Between the internal and external muscle layers nerve cells
are found. : '

Fig. 19. Jejum of a human foetus age 15 weeks. (H.E.)x 100. Many goblet cells are found. The discrimination
between the lamina propria and the tela submucosa can be seen. The direction of both muscle bundles are
determined. :

Fig. 20. Jejum of a human foetus age 24 weeks. (H. E.)x 100. The tela submucosa is thick and abounds in
blood vessels. Both muscle layers indicate hypertrophy, and myenteric plexus are found remarkably between
both muscle layers. '

Fig. 21. Jejum of a human foetus age 24 weeks. (H.E.)x 200. Slight differentiation of the lamina muscularis
mucosae is found. Nerve cells increased in number within the well differentiated myenteric plexus are
observed. ) S o .

Fig. 22. Jejum of a human foetus age 39 weeks. (H.E.)x 100. The differentiation of the lamina muscularis
mucosae become clear, and the connective tissues become dominant in the tela submucosa. Hypertrophy
of the muscle layer is remarkable. o :

Fig. 23. Myenteric plexus of a human foetus age 20 weeks. (Nissl) x 200. Between both muscle layers groups
of the nerve cells ¢onsisting of about 10 nerve cells are found.

Fig. 24. Intestinal nerve cells of a human foetus age 32 weeks. (Nissl) x 400. Large shaped nerve cells with
eccentrically existing nuclei are recognized: o

Fig. 25. Myenteric plexus of a human foetus age 24 weeks. (Nissl)x 400. Groups of the nerve cells each
cohsisting of about score of the nerve cells are noticeable. .

Fig. 26. Myenteric plexu$ of a human foetus age 20 weeks. (Bielschowsky) x 200. The structures of the
myenteric plexus become to be complex. The nerve fibres and the nerve cells are found.
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Summary

The present experiments have been performed for the purpose of explanation why
peristaltic waves travel from the cranial side to the caudal side of intestinal tracts.

1) For the physiclogical observation, the ‘small bowels of 19 human foetuses, age of

" 6~30 weeks, have been used. For the embryological observation, the small bowels of 50
“human foetuses, age of 6~40 weeks, have been employed. The process of intestinal mo-
vement in the early stage of fetal life has been minutely recorded by means of microci-
nematography.

2) No automatic movement in the small bowel of a human foetus of 6 weeks, can
be seen. After 8 weeks, fetal course circular muscle layer was differentiated and the pen-
dular movement and isc—or anti-peristalsis can be obsered.

3) After 9 weeks, all the automatic movements are strengthened accompamed with
the development of the longitudinal muscle layer and Auerback’s plexes. After 14~15
weeks, the tendency of invisibility of the antiperistalsis can be observed.

4) Originally, the peristalsis indicates a character of traveling to both sides, cranial
and caudal wards. But the physico-anatomical condition of the intestine in early stage of
fetal life makes the intestinal contents to travel from cranial to caudal ward easily. As
the result, the progression of a contraction ring is directed chiefly caudal ward, without
any resistance. While such a type of movement is compelled to repeat, the organogenesis :
is completed and thus the direction of peristalsis is established.

(Surgical Clinic and Anatomical Depariment, School of Medicire, Tokushima University)





