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Studies on Vasomotor Activity of the Hepatic Blood Vesels.
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Fig. 1. M : Mariotte bottle, S : screw clamp,
W : Windkessel, L :Liver, A :hepatic artery or
portal vein, V : hepatic vein, R, 1, 1,1, Po, P:
explanation in text.
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Fig. 2.

Effect of adrenaline on perfusion rate through the hepatic artery~hepatic vein
system. (explanation in text) A :changes in rate of flow. B : time course of
percentage increment and decrement of drop count.

O-0: Adr 1078g/cc, x-x :Adr 1077g/cc, A-/\:Adr 107%g/ce. '
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Effect of adreanline on perfusion rate through the portal vein-hepatic vein
system (explanation in text.).

A, B:changes in rate of flow. C:time course

of percentage increment and decrement of drop count.

WAL, Thick O-0O: Adr 1078g/cc,

X=x :Adr 10™"g/cc,

A=At Adr 1075g/cc,
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Fig. 4.
Effect of noradrenaline on perfusion rate through the hepatic artery-hepatic
vein system (explanation in text). A, B, D:changes in rate of flow. C:time
course of percentage increment and decrement of drop count.
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Fig. 5.

Effect of noradrenaline on perfusion rate through the portal vein-hepatic
vein system (explanation in text). A, B, D:changes in rate of flow. C:
time course of percentage decrement of drop count.

O-0O :N-Adr 1078g/cc, x-x :N-Adr 107%g/cc, A-A:N-Adr 107%/cc.
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Effect of acetylcholine on perfusion rate through the hepatic artery-hepatic vein
A~C:changes in rate of flow. D:time course
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Effect of acetylcholine on perfusion rate through the portal vein-hepatic
vein system. (explanation in text) A, B:changes in rate of flow. C:
time course of percentage decrement of drop count.
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Effect of ATP on perfusion rate through the hepatic artery-hepatic vein
A, B:charges in rate of flow.

system. (explanation in text)
course of percentage increment of drop count.
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Effect of ATP on perfusion rate through the hepatic artery-hepatic vein
system (explanation in text). ~A~D:changes in rate of fow. E :time
course of percentage increment and decrement of drop count.
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Effect of ATP on perfusion rate through the portal vein-hepatic vein
system (explanation in text). A, B:changes in rate of flow.
course of percentage increment and decrement of drop count.
A-/\ ATP 107%g/cc.
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Effect of AMP on perfusion rate through the hepatic artery-hepatic vein
system (explanation in text).
course of percentage increment of drop count.

O-O:+AMP 107%g/cc, * x~x : AMP 107%g/cc, A-A : AMP 10™%g/cc.

A, B:changes in rate of flow. C:time
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Effect of AMP on perfusion rate through the portal vein-hepatic vein system

(explanation in text).
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. N Effect of sodium dehydrocholateon perfusion rate through the hepatic
BETRFDEHRE O artery-hepatic vein system and the iliac artery-iliac vein system (expla-
BRRxRLNS. D nation in text). A, B:changes in rate of flow through the hepatic artery-

B hepatic vein system. C:time course of percentage increment of drop
whbo B & R Lk count. D:changes in rate of flow through the iliac artery-iliac vein
B, T OBE R system.
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Effect of sodium dehydrocholate on perfusion rate through the portal vein-
A~C :changes in rate of flow.
D :time course of percentage increment of drop count.

A=A :DC 107%g/cc.

hepatic vein system (explanation in text).
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Fig. 15.
Effect of scdium desoxycholate and sodium tauro-
cholate on perfusion rate through the hepatic arte-

ry-hepatic vein system. A :changes in rate of
flow caused by sodium desoxycholzte. B:changes
in rate of flow caured by sodium tauro;ho}ate.
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Fig. 16.
Effect of sodium cholate on perfusion rate through
the portal vein-hepatic vein system. A :dilatatory
effect observed soon after hibernation. B:constri-
ctory effect observed during hibernation.
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Fig. 17.
Effect of sodium glycocholate on perfusion
rate through the portal vein-hepatic vein
system. A:dilatatory effect observed soon
after hibernation. B:constrictory effect
observed during hibernation.
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Fig. 19.
Effect of splanchnic nerve stimulation on perfusion
rate through the portal vein-hepatic vein system and
of perfusate obtained during the stimulation on the

- sinus-atrium preparation (explanation in text).

A, B:changes in rate of flow. C: changes in ampli-
tude of contraction of the sinus-atrium preparation.
R:Ringer's solution for control, C:perfusate obtajned
before stimulation for control. P:perfusate obtained
during stimulation.
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Summary

Responses of the blood-vessels in the liver tn some physiological substances and nerve
stimulation were studied in the perfused toad’s liver, by recording simultaneously of both
out-and inflows. It was found that there was a significant difference in response between
the two vascular systems, viz. the hepatic artery-hepatic vein system and the portal vein—
hepatic vein system. Adrenaline and noradrenaline caused vasconstriction in the hepatic
artery-hepatic vein system, but acetylcholine, ATP, AMP and bile salts caused vasodilatation.
In the portal vein-hepatic vein system, on the other hand, adrenaline, noradrenalin, ace-
tylcholine and ATP all caused vasoconstriction, and AMP (at low concentration) and
sodium dehydrocholate caused vasodilatation. Effects of bile salts other than sodium
dehydrocholate, i. e, sodium cholate, sodium desoxycholate, sodium taurocholate and
sodium glycocholate, on the portal vein-hepatic vein system were rather equivocal, e. g.,
constrictory during hibernation, but dilatatory soon after it. Electric stimulation of the
splanchnic nerves produced vasoconstriction of both systems. The perfusate obtained
during splanchnic nerve stimulation was found to show an inotropic action on the sinus—
atrium preparation. Vagal control of the blood-vessels in the liver, however, was not

. verified.
(Dapartment of Physiology, Tokyo University School of Medicine)
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Summary

In order to study the character of the chest as volume conducter;
1) The magnitude of the maximal amplitude of QRS recorded by the Wilson’s chest
lead, and the distance of its middle point from the baseline are measured at a few
hundred locations on the surface of a human chest. Each of them is scribed on the corre-

sponding points to a chest on the paper, and then that is contoured like a map.

2) The map of the maximal amplitude of QRS consists of two hills and a ‘sigmoid
valley between these hillls, and the map of the distance of its middle point from the base-
line consists of a hill, a hollow and a sigmoid zero-line.

3) In order to calculate, geometrically the QRS loop is assumed to be an ellipse and
locate da little front and to the left from the center of the elliptic cylinder, which is filled
with homogeneous conductor, and the values of the projection of the loop on every point
of the surface of the cylinder are calculated, and the map drawn.

4) Comparing the experimental and theoretical maps, both resemble each Gther qua-
litatively. But there are some differences which show that the assumptions are not suffici-
ent, especially the chest cavity is not homogeneous accordmg to the existence of various

organs and vessels in it.

(Department of Physiology, Nippon Medical School) ‘
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Fig. 1.

"The change of paw volume with the fall of blood pressure
induced by GAB in an intact dog.

Dog (&, 13.0kg) under urethane-anesthesia. GAB (5%, 1.0cc)

OFEEICHEL TR L fo. FERIX,
[EIR X 0 13iE33Cic—E L 7=
B R O T D TR S IR R R
n%ﬂ®WﬁkiA?éMﬁm®
B OMEEL I cm ic b e D TR
No— NTFICEBELS DL 22, 5
UL 724, 5~10% FUER

Kﬂﬁfg%‘uif'ﬁjﬁf L.

SRR O BT, X D retro-
peritoneal i2 AV, EIEROAHR
TR A TER L, T OMEd» bl
TS a1 TR/ TEIIER cm b
fo o THrEERE, Bl -,

.= 8 & &

A r-TI/BREICLINEETE
HERzEOFTROEL

was injected intravenously. Resp.---Respiration, B. P.---blood
pressure, P. V.---the paw volume. The temperature of water
in the plethysmograph was 33.0°C.

ST Vo

Fig. 2.

The change in the paw volume of a splanchnicotomized dog.
Dog (8,19.9kg) under urethane-anesthesia. The splanchnic

nerves in both sides were severed before the experiment was

1 73 /BRICKLDmEERET &I
BHOZEL

started. GAB (1024, 1.0cc) was injected intravenously. The
water-temperature of the plethysmograph was 34.0~35.0°C,
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Fig. 3. The change in the paw volume of a cat.
Cat (27kg) under urethane-anesthesia. The vagus nerves
were severed in both sides. GAB (302, 2.0cc) was injected
intravenously. H. R.--heart rate. The water-temperature of
the plethysmograph was 36.0°C.

Fig. 4. The change in the paw volume of a cat.

Cat (2.7kg) under urethane-anesthesia+ The vagus nerves
were severed in both sides. GAB (0.25%, 0.4cc) was injected
intracisternally, )



FH—7-7 3/ BSERO MUEE TR & ATEBIRIRIC 1) 2 IF A0 %R 815

TP U, KT, ME RS EET
LTHEMTs Lz 8RE L >
#oNE, ZoMBNRT, Z0
PR BEERE S E R ICET LT
BINL Twi-. 878, FERE
BT, = oBaeix, HEEos
&, BPorERLTHD.
-7, ROBETE, LEEKTO
Bl & & b IC BERE—FRDT 5
2, MLEREAHMECKRE L kv
Wic, BEBOFHRBENS LD,
ENRECERC. ZOBFERED

Pig. 5. The change in the limb volume.

Dog (8, 10.5kg) under urethane-anesthesia. GAB {52, 1.0cc) Bims, mEETIEL Vv‘ﬁ%rbi ix,
was injected intravenously. L. V.--*the volume of a limb.: HIEAORR B8, BEL, 2in b4

Ui, B8N, HIRE, oMz
AT, ZOBEFOB I, BTEX
TR AR R O, SO B o
BEEEEEL B ICREEL, &
iz, MEETELFELT, ®,
HOBERTICE > = (HBI0N).
KR T, BEEITMER
FTeo@mb L, BEREMITD
: e Bl - 7z (B11X).
Fig. 6. 4 BEHOEL

The volume changes in the kidney as well as the paw during REMERL Fer—T 3 WEEREIREE
the fall of blood pressure induced by GAB. i e .

Cat (2.1kg) under urethane anesthesia. The vagus nerves in HoBOomEET & BEROELE
both sides were severed before the observation. GAB (1%, HEL, R ERIC TR, 10[E &,

1.0cc) was injected intravenously. K. V.---the kidney volume.

7R, MEETCETLT, BE
FOBPOLPBD bRz, Z 0
ATix, BEOEIRMEN FRRC &
Uiz, %) 0 3@, nEETOR
Ih e FERNC, IAEALERTLEED
NBHEHBEROBMREL 2.
T OBEE, BEET oI
> Tl (12K).

TOX O CBEEOBE, BEEE
O OBGHE 3 BRIRRE OB A
50T, ZOFETE—HBNTEBO

Fig. 7. The volume changes in the kidney and the paw. MEOMELIRT S 2 & xHskEad,
Cat (2.1kg) under urethane anesthesia,’ Experimental proce- o 7

dures were the same as in the experiment described in Fig.
6, exclusive of the injected amount of GAB (3095, 2.0cc). 5. BOSBOTL



N

-7

SFE

816

7 BEOMERTIER & STERERIC ST 3/EA0ER

FMEET & —&K

P S AN EY

]

TLTESL,

Iz,

(__:_.‘\

2
=

<

Uk
Gl

L
D

#Hk
T ORI
RO
f

=7 2 JEER BRI

R, mEE

)

&, /NR-IERE

LTl %5 (B4R

B EE
B

I
SELITED
MEET&&£LE

-
—

~EALE

R
Fovbhilz

J BER
xR b, MEROBEMS
Bic

denervation

=7

Tl EEBERL

=
—

s

U, MEETOH

2, o

mzd v e

G AL

i
#"

e

BEL,

(Z813R0).
@75‘1*7’\’.7{5‘{'@@:

Iz

o

T,

{

b

X

{

7

T

i

-A[snousaerjul pejosfur sem (00T ‘2%T1°0) VD ‘Biseyjseuw
sueyjemn Jopun (33g'g) 3qqey g A[snoussenul pajodfur sem
(990°'T *96G0°0) YD ‘BIS9UIsaUR SUBYIRIN Iapun (81°8) 1qqey v
“$31qqRI 10BIUL JO QWNJOA ADUPHY o3 ul 9Bueys Yy, °IT B3I

: .2?58&8&& kuuu_am sem
(005°0 *91) VD "eISAyIsouE-dUBYIRIN Iapun (896 ¢ @) "Bod
- KoUpTY POJRAIOULD B JO QUInjoA 93 up oSueyd oyy, 0T 84 7 °

‘pasde[e spuodss A3y pue

SOINUIL DUO ‘(| pue € *Si Usamisg "A[SNOUSARIIUL Pajodfur Sem.

(090'T ‘24G) dvo "eiseyiseue-sueyIRm I9pun (SLIT ¢ Q) sox
*AQUPIY JOBJUL Uk JO SWN[0A Y} ul afueyd oUL, ‘6 Bii

‘g "SI 19jJB SIYNUI G'Z PIpIodal sem ¢ ‘B Swgg-gvo o

Junowe pajoeful U], “BISSYISSUR SUEBLIRIN I2pun (368 ¢ ¢ ) Soq

, "avo Jo

UO1309[ Ul SNOUIABIIUL 9} I9}J€ SWN|OA LSUPLY oY} Ul 93URlD ST,
‘g '8




817

7 BAEAD N FEAE TR & 4 BRI 31T B IR O %R

<

-7

=i

ik -

i
R B 5,

o
T5H

)

v,

I ~%8 1 SiBEm

%
T, &PEEEE shock

(

L fr SARE

R

s

T e & PILEBEREOR
#5158, #H16X).
7

D, JEE

%
&

BBA

-
—

(

—

WHHND
B. MEI(

e

bS]
i

e
1A
MR

i

>

HEL
»

.
(S

b ST 4l

EEER
g Br-T

T57-T £/ BEO
&5 shock

i

HTEFLT
SHL 7241

» MFE
JBRE

7z

HELO i O

/B

N
N

—

ToEhl

SEE
BOER

1.

&,

Hr 7z

N
B3

7

' /5j\<?’ > T

*AT[eUISISIDRIIUL PIIOSLUl Sem ‘ues[ds B JO SWIN[OA JJ---"A "G A[STIOUSABIIUL PAOS[UL SBM

(995°0 ‘21) AV “eseyiseue-suBYIRIN Iopun (3G ¢ 2) Soq: (230'T 2 . o ¢

\ ) B 1 ) 0'T ‘250T) V5 "BISSyisoue duryan 1opun (3¥g'g ‘ s ) Soq

1324 913 Jo UORI3S SuY 1035 QEW:E uodlds ot} up 93UeYD By, "u9o[dS JOBIUI UE JO WIN[OA SY} UF SSUEYD U, gl .WE
ST 814 : _ . i

‘A[snouaseIjul pojoaful sem
muuo.ﬁ ‘266°G) dVD "BIsayisaue sueyem sepun (35 1T ¢ & ) “8oq *OUIN[OA SUNSIUL JYF---"A '] "A[SNOUSABIUL P2IOLU] SEM
us3]ds PIJBAISUIP B JO SWN[OA JU3 Ul 98uByD o] ‘FT 'Bid (990°T *260T) VS "e1soyIsaue sueyom Jopun (8300T ¢ &) Soq
PUWIN[OA SUIISaUL o3 ut a8ueyd oy, 'gI ‘Big




818 Fifi——r-7 3 B O IS TR & AEE Sk 81 B IR0 2R

Fig. 16.

The change in the volume of a denervated spleen after

the section of the vagus nerves.

Dog (2, 11.4kg) under urethane anesthesia, GAB (125,

0.5cc) was injected intracisternally.

Fig. 17.
The action of GAB on the heart and blood vein of an acute

spinal dog.

Dog (8, 10.0kg) under urethane anesthesia. The spinal cord
wds sectioned between lst and 2nd cervical vertebra. The
vagus nerves were severed. The animal was under arti-
ficial respiration after spinal section. GAB (102, 1.0cc) and
acetylcholine chloride (107/1.0cc) were injected intravenously.

Fig. 18.

The eftect of GAB on the perfusion of an isolated

rabbit’s ear.
Room temperature---19.0°C. The pressure of perfusion
.--15mm Hg. The temperature of the perfusate-+-33.0~
33.5°C. (1), (2), (3) and (4):--0.5cc. of 0.5% 1.0%, 3.0%,
and 10.025. GAB were injected into the perfusate. (5)---
An injection of 0.5cc of the perfusate as centrol.
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Fig. 19.

The effect of GAB on the perfusion of the lower
extremities of a Japanese toad.

Room temperature---20.0~22.0°C. A (2) and (3)--
0.5¢cc of 1.0% and 3.026 GAB were injected into
the perfusate. B (2)---0.5cc. of Ringer. (3),(4) and
(5)---0.5¢c, of 0.05%, 0.1%, and 3.0% GAB were
injected.

v, FREARE % RingerFRJICE» L, % ©0.5cc
PEER I TEA L. HIBE LT, B
ORinger RIEDEANETT » 72 AR O pH
1, 68~T70Th »72 .
QBRI X BT < 7 BB O AT
VEROFT R, 3%%TORETR, 3%0r-
TS Rk RS e R AR T R USSR O
1z oz, RBEOr-7 2 JERIC X %
MAEEERERD bh s > (B19K).
Cc. DELHTZER

1. 73 /BBAC & BIEET L OEOES)

Fig. 20. The effect of GAB on the heart activities of a dog.

Dog (2.

pressure. (C)---heart rate.

in situ, BoOEICE T 5 R HIR b 4EE
D& EOEHETI-T 2 JBBROFRESI X -
TMEETFREROOBBHEOE/ME, REEL:.
WORIE, Ricr-7 3 EEEE B HIREST L 726
ThHs. ZOFERTIE, r-7 3 /BREROF
IRESFIC X > T, i) OREOCMEERTHR
»hh, BEOCERIREME 7. fFL, MEET
BRI 2 OEBGE R O h i, WA ER
HHRT, BLAEMOBR TS >7z. O
BRic e Tk, #IREILEOEBE 2T b -
Erb, =7 S JEBROCHICHT s ES, M
BoEReHT a0, MESREL0R, 20
WE O MEE TR, ClEERict 5235
Er2 BB FBLERREEREL T3,
-7 2/ BEER % S METERE shock T OB
JREEST U fo Rz, IR 0236 b0 023k
LELD LN CEIEEIRL 228, T OEBRRE
W, r-7 2 2O REEC/ERL R
EHrLREL TS,

2. EOEBOCHT BER

AR T OB O MO ST 5r-7 2/
EkEe (1073~10"°mole/l) O ZBEL ik R
i, OFE, OEobtE, ECG o2k
BED bhRh » 7.

ECG &, P-if, R, TH gz,
ST-HHME S FhA EEMLERD R o1z,
PR-FHfR I 2@k 2 ER 230
BHLH 720, wFhiclLTebdE
VREBRBPEITED bR, 5. D
B b B e - 2.
DEOBARMEMERM S, TORE
S, Ebehf e bicReR&EELE
ool BEEOr-7 3 R
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5.

10.0kg) under urethane anesthesia. Artificial
respiration was started before the operation. GAB (6%,
1.0cc) was injected intravenously. (A)---the record of
the change inthe intrapericardial pressure. (B)---Blood
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Table 1.
Routes of the . Changes in the volume
administration Ir:vestlgated
of GAB organs Intact Denervated
Intravenous Spleen Increase Decrease
injection Kidney Increase, Decrease,
following alone
to initial
decrease
Paw (Skin) Decrease™ _
Limb Decrease _—
(Muscle)
Intracisternal ~ Spleen Increase Decrease
injection Kidney —_— Decrease

* After splanchnicotomy, increase in the volume
was observed.
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Summary

Employing rabbits, dogs and cats as experimental animals, the author observed chan-

ges in the volumes of various organs, when r—aminobutyric acid (GAB) was injected

intravenously. The results obtained were as follows.

1) The volumes of the paw as well as the limb of intact animals were diminished

with the fall of the blood pressure.

2) In splanchnicotomized animals, the volume of the paw was increased, while blood

pressure was decreased.

3) In dogs, the volume of the kidney decreased at first, but soon the marked increase

in the volume followed to this initial decrease, although the fall of blood pressure was
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further maintained. _

4) The conspicuous increase of the spleen volume occurred at the same time of the
beginning of fall in the blood pressure.

5) The increases in volume induced with GAB disappeared after the denervation of
concerned organs.

6) In dogs under acute spinal shock, GAB changed neither the heart rate, nor blood.
pressure.

7) GAB did not show any appreciable direct action on the veins of isolated rabbit’s
ear and of toad’s lower limbs. , ‘

8) GAB (107°~10"*Mole/?) did not affect both the mechanical and electrical acti-
vities of toad’s isolated heart.

9) From these above-mentioned findings, the author concluded that the fall of blood '
pressure with GAB was mainly due to active dilation of blood veins which was induced
with changes in nervous control.

(Department of Physiology, Tokvo Medicrl School)
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The Function and Metabolism in the Toads Isolated Olfactory Bulb.
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Fig. 1.
[. The electrical activity of an isolated toad’s
central nervous system. 1. Olfactory bulb ; 2.
Hemisphere; 3. Optical bulb; 4. Medulla oblo-
ngata; 5. Spinal cord; 6. Ringer; (R.T.16.0°C)
. The electrical activity of a toad’s brain in situ
‘recorded on the dura). (R. T. 20.0°C)
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Fig. 2. )
The effects of glucose and pyruvate on the electrical
activity of an isolated toad’s olfactory bulb. 1.
Control ; 2. Pyruvate 10 "mole/l 10’ ; 3. Pyruvate
107%mole/l 5' ; 4. Pyruvate 10-5mole/l 1’ ; 5. Ringer;
6. Glucose 107%mole/l 8' ;7. Glucosel0 Smole/l 10
(R. T. 16.0°C),
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Fig. 4.

The effect of potassium cyanide. 1. Control ; 2.
KCN 10™%mole/l 8 ;
mole/l 8 ; 5. Ringer 35'; (R. T. 23.0°C).

3. Ringer 20/; 4. KCN 1073
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7=.

INPRTR O B B R TR R, AREHERE S
UT—RiC IS €3, REOBMLITEA ERD
BRI h o7, YT VORI, B TEAEL

BBERUE. 107*mole/l O T v 3 ) O 3,
T, BEE—EOKRE RIRNOFRE LBk

1 I
1 AN A A

1 Mttt poy Ao
2 WAAPNANA A A A

3 L 2
Ay Mo wwwf N

W&‘Mf\/wl\: Vv NVI,MJWJVJL B :"""r["" T \;' ‘Inm
\w& Y k’w \

Fig. 3.
Two types of the effect of glucose on the electrical activity of
isolated toad’s olfactory bulbs. ]. 1. Control; 2. Glucose 1076
molefl 2/ ; 3. Glucose 1076mole/l & ; 4. Glucose 10 6mole/l 15 ;
5. Glucose 1078mole/l 20'; (R. T. 16.0°C). | . 1.Control; 2. Glucose
107"mole/l & ; 3. Glucose 10 ®mole/l 18'; (R. T. 16.0°C).
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Fig. 5.

The effect of Sodium fluoride. 1 Control ; 2. NaF
1073mole/l 11'; (R. T. 22.0°C).
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Fig. 6. ,
The effect of potassium cyanide on the electrical
activity of a glucose-incubated toad’s olfactory
bulb. 1. Control ; 2. Glucose 10 ®mole/l 26' ; 3.
. KCN 1073mole/l 11'; (R. T. 16.0°C).
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Fig. 7.
The effect of monoiodo-acetate (glucose-incubation).
1. Control; 2. Glucose 10 6mole/l 7'; 3. Glucose
1076 M + Monoiodoacetate 1073 M 15'; 4. Ringer;
5. Glucose 1076 molefl 8'; 6. Glucose 1076 M+
Monoiodoacetate 5x 1078 M 15’ ; 7. Ringer 2';
8. Glucose 10 6mole/l 4'; (R. T. 20.0°C).
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Fig. 8

The effect of malonate. 1.Control; 2. Glucose 10 6mole/l 12';
4. Ringer 3';
7~11. Glucose 10 6mole/l 18';
13. Glucose 10 6mole/l 28/ ; (R T. 16.0°C).

1076 3 +Malonate 1073 M 12/;
6. Glucose 10 ®mole/l 13/,
10 8male/l 20/ ;
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Fig. 9

The effect of DNP, 1. Control; 2. 2-4 DNP 1072
4. Ringer 15;

mole/l 23'; 3. Ringer 7';
23'; (R. T. 16.0°C).
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Fig. 10.

The effect of DNP (glucose incubation). 1. Control ;
2.2-4 DNP 10~%mole/l 22! ;
40'; 4.Glucose 1076mole/l 43'; 5. Glucose 10 8mole/l
(R. T. 18.0°C).

3.2-4 DNP 10™4mole/l
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Fig. 11
The effect of azide. 1. Control; 2. Azide 10~ "mole/!
; 3. Azide 107®mole/l 5'; 4. Azide 107 3mole/l 2/
5. Ringer 30'; (R. T. 27.0°C).
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The effect of azide (glucose~-incubation). 1. Control; 2. Azide 5x 1071

mole/l 13/ ; 3. Azide 10 3mole/t 1'; 4. Ringer 11’ ; 5. Glucose 10 5mole/l
12'; 6. Azide 5x 1074mole/l 16'; 7. Azide 10 3mole/l 4'; 8. Ringer
10. Azide 5x 10 3mole/l 7';

5; 9. Azide 107%mole/l 8';
15'; 12. Ringer 22'; 13. Glucose 1075mole/l 10';

(R. T. 17.0°C).
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The effects of w-amino acids. BA 1. Control ; 2. 8-alanine 10 "mole/l 2'; 3. B~alanine 10 6mole/l 3';
4. B-alanine 107%mole/l 5'; 5. B-alanine 107%mole/l 2'; 6. alanine 1073mole/l 5'; 7. Ringer 35'; (R.
T. 21.0°C). GAB 1.Control ; 2. 7-aminobutyric acid 10 6mole/l 5'; 3. y-aminobutyric acid 10 5mole/!
5'; 4. Y—aminobutyric acid 10 #mole/l 5/; 5. y-aminobutyric acid 10 3mole/! 7'; 6. y~aminobutyric acid
107%mole/l 5'; 7. Ringer 10'; (R. T. 17.0°C). DAV 1. Control; 2. é-aminovaleric acid 10 8mole/l 5 ;
3. 0~aminovaleric acid 10 "mole/l 2! ; 4. d~aminovaleric acid 10 6mole/l 2 ; 5. S~aminovaleric acid 1075
mole/l 2'; 6. Ringer 8'; (R. T.22.0°C). EAC 1. Control; 2. e-amino—caproic acid 10751 ole/l 3'; 3.
e-amino-caproic acid 10 #mole/l 1/ ; 4. e-amino-caproic acid 10™3mole/l 1/; 5. Ringer 10 ; (R.T.17.5°C)
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The comparision of the effect of r-aminobutyric acid with the effect
of glucose in one and the same preparation. 1. Control; 2. GAB
107 "mole/l 4'; 3. GAB 10 6mole/l 4’ ; 4. GAB 10 6mole/! 14’ ; 5. GAB
1075mole/l 4'; 6. GAB 107%mole/l 7' 30"; 7. Ringer 5'; 8. Glucose
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Fig. 14.

1076mole/l 17'; 9. Glucose 10 9mole/t 9' 30" ; (R. T. 16.0°C).
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The comparision of the effect of GAB with that of glutamate.
3. GAB 10 5mole/l 13 ;
4. Ringer 6'; 5. GAB 10™%mole/l 8': 6.GAB 10 %mole/l 4'; 7. Ringer

1. 1. Control; 2. GAB 107 %mole/l 11';
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Summary

Using isolated toad’s brains, the relationship between function and metabolism of the
brain was investigated. The brain wave was employed as the index of the brain activity.
The results were as follows.

1. Among the parts of the isolated toad’s brain, the olfactory bulb and the hemisphere
alone showed the spontaneous electrical activity. The electrical disturbances observed in
the olfactory bulb were much larger than those in the hemisphere. The brain wave of
the olfactory bulb consisted fundamentally of slow waves of high voltages, whose frequency
was 6~7 cps. and of fast waves of low voltages which occurred intermittently.

2. When isolated brains were incubated at 15~20°C in the medium, in which either
of glucose, pyruvate, succinate, fumarate or glutamate was added as substrate, their brain
wave became larger in amplitude. Especially, glucose as substrate was powerfully effectual.
The amplitude of brain wave was saturated by the addition of 107°mole/l glucose.

3. In the preparation, whose brain wave was small in amplitude, the effects of
metabolic inhibitors on the brain wave were generally weak, but the effect of cyanide
was strong. Low cyanide (10~*mole/!) increased the amplitude of the slow component and
abolished the fast component. High cyanide (10~2mole/!) abolished the brain wave in general.

4. In glucose~incubated preparations or preparation whose brain wave was large in
amplitude, the effects of metabolic inhibitors were maked.

i. Cyanide and monoiodoacetate (10~3~5 x 10~®mole/!) decreased the amplitude of
brain waves.

ii. Malonate (10~®mole/) inhibited strikingly the brain wave within a few minutes.
After washing out the inhibitor, regular slow waves of 250~350uV appeared transiently,

" and were gradually diminished in frequency, at last disappeared. The brain wave recovered
_reversibly from the effect of malonate, when glucose was present as substrate.

iii. High DNP (10~*~10~°mole/) or high azide (10~*~10~*mole/!) inhibited reversibly
the brain wave. But, low azide increased the amplitude of brain waves and synchronized
them. '

5. Among w-amino acids, 8-alanine did not show any appreciable effect on the brain
wave. 7-Aminobutyric acid (GAB) increased rather slightly the amplitude of the brain
wave. Low GAB did not inhibit the brain wave. s~Aminovaleric acid and e-aminocaproic
acid increased the amplitude of the brain wave and induced waves similar to convulsive
spikes.

From these findings, the author assumed that the electrical activity of the toad’s
brain was maintained by ATP which was formed from glucose through Embden-Meyer-
hof’s metabolic pathway and TCA-cycle.

(Depariment of Physiology, Tokyo Medical School)
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The Medullar Vasomotor Centers of Rabbit and Effects of
r-Amino butyric acid upon them.
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Fig. 1.

Localization of pressor and depressor areas in the brain
stem of the rabbit.

Pressor regions indicated by cross hatching ; depressor
regions by horizontal ruling. Left figure---semidiagram-
matic projection of pressor and depressor regions
onto the dorsal surface of the brain stem viewed with
the cerebellar peduncles cut across and cerebellum
removed. Legend : Br. P-+con.---Brachium Pontis et
conjunctivum. Tub. ac.--Tuberculum acusticum. E.
N. Trg.---Eminentia nuclei triangularis. A. C.---Ala
cinerea. N. V. sp. o.---Nucleus tractus spinalis trigemini
caudalis. N. VII---Nervus facilis. I. O.---Nucleus olivaris
inferior.
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% > T, Z @@@
DARE &N
BeiE 50
BELDBRARD

X B MEE F A O SAREE 2SR T, tuberculum
acusticum O Fi#k % S _E OBV T
i, METHESEBAEFEELRVIETD >
2. —7%, LETEHAZERTHCRCT, 7
A E {, tuberculum acusticum O TF#E» 5
obex I E % BAMEBEBEICER T 5 ¥,
EFHERECIML TS, 2o, 8
THEICRY B ORI, REESIMUE, T
AR EesBic ks, BESE, EET
HCRIREICDIIEL 725 .
BEEOEICEL L, fE > TRREOEEOR
WO, T OEBETHIC A TIE R A8 E
NEERBICAVAALT Y 2 » ERHIFETH
>7z.

E R, FTHRAODMWMCEELFLET 28
BEFBRECTE R, PR, H4AMBECHRY
T ARV T, NERFRSOTHBHA
ERoCHEL, BEWRTHS.
ITIROFRREERL T » LR X ) B,
LR DR E I RicR U2,

Z ORI, Alexander® 23l CEBOAT
Rizg@gEiEvbobl -,

5. PFL, FHO :

A= = AR Flg 2.

e AR R Influence of brain stem transectlons on the depressant action of GAB. Rabbit

THERLRVE? (2.5kg) RT. 21.0°C.

C ek, BRIV Inset; ---levels of transection of the brain stem. 1.0c.c. of 0.526 GAB was injected
intravenously After the section |, spontaneous respiration was stopped and soon

ZERE ¥ R artificial respiration was started.
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BLTwk., ffLEET
FH 2 BETEREED
b, -7 3 BRI
U 54 obex FE,

Hilz area postrema % X

ClwdiF&TneLT
b, FICEBETBOEN
RO EAL S 28 E
ALT0 5.

HAN O, HE
#PE obex X Y EH~
3mm ETOHE4PRE
EEATORE, HHEO
EERK 15mm Th -
2. Zof T b EE o
area postrema® B

Fig. 3.

ZATH 1. = OFIT Changes in the action of GAB on blood pressure following the cauterization

of the region near the obex.
i, =7 3 JEEEROER Rabbit (2.3kg). R. T. 22.0°C. A : ---the action of GAB (0.5%, lcc) ’?efore
- : . " the cauterization. B : ---Reduction of the depressant action of GAB (0.523,
&b T AR lcc) observed within a few minutes after the cauterization. C: ---the action
BoTEME  (10msec, of GAB (0.524, 2cc) observed 1 hr. after the cauterization. D :.--a photo-
graph of the brain stem. The cauterized region was covered with graphite
50cps, 2V.157) itk % powder for photographing. E : ---a section through the obex (Van Gieson’s

MEE TS OZL b8 stain).

7. WRERSRIENET
LB L TR 8, BB,
B bhaic 2 b b
Ty =7 3 B OMEET O
BERIERERE T, 451 area

postrema @ i CHEET 57, -

MEE TR ORI E
L3 Lo@bbhine T &
X, EEEBI(ATh . It
B, =7 3 JEROMECHT
R, LiId VZmEET
AT U TR o L BRI 28
Hobhdn, ZoFEERE
BE T OME B RT3
i, 2 OV EOME EARR
b - & B o RRBEMIC/ER
HEBHLTWAHZIEERELT
w5,

Yk DEERRIE, area postrema

Fig. 4.
Partial elimination of the medulla oblongata and the action of GAB.
Rabbit (2.2kg) R. T. 20.0°C. A. Before elimination (control). B. One
hr. after elimination, 2cc of 0.1% GAB were respectively injected
intravenously. S-electrical stimulation of the depressor nerve. C.
The cauterized region. D. Microscopic photograph of a section
through the obex (Van Gieson’s stain).
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Fig. 5.

Influence of partial elimination of the medulla on the action of GAB.

Rabbit (2.3kg) R. T. 20.0°C.

A, B : ---actions of GAB on blood pressure before and after elimination.
1.0cc of 0.52%5 GAB was respectively injected intravenously. ES---
electrical stimulation of the depressor nerve, C---the eliminated regions
(indicated by arrows) Cauterization was performed on the floor of the
4th ventricle near the obex, exclusive of the area postrema.
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The action of microinjection of GAB into the area
postrema. Rabbit (2.2kg) R. T. 22.0°C,
5#g of GAB were injected,
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Fig. 7.

Dstributions of GAB-reactive points and GAB-
insensitive points in the medulla oblongata. .
Sign @ indicates a point which responded to GAB
with the fall of blood pressure. Sign A indicates
a non reactive point to GAB. Legend: Br.P. + co.
«-Brachium Pontis et conjunctivum. Tub. ac.---
Tuberculum acusticum. E. N. Trg.---Eminentia
nuclei triangularis. A. C. ---Ala cinerea.
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Fig. 8.

Topical application of GAB to a depressor point and a pressor point.
Rabbit (2:3kg) R. T. 20.0°C.

A.~Control : Microinjection of Ringer into a depressor point whose
localization was previously determined by electrical stimulation. B.
The action of GAB applied to a depressor point. C.---Contro] : Micro-
injection of Ringer into a pressor point. D. Topical application of
GAB to a pressor point. Microinjection and electrical stimulation were -
applied to one and the same point in all the cases. Quanta of injected
solution were always 2% 1073ml, GAB was used in 0.5% solution,
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The action of GAB on the depressor reflex. Rabbit (2.1kg) R. T. 19.0°C. .
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of 2V, 10msec duration were used as stimulus at 50cps for 10seconds.
1.0cc of M/4 GAB was injected intravenously.

Fig. 10.

The action of GAB on the pressor reflex. Rabbit (2.1kg). R. T. 19.0°C.
Pressor reflex was elicited by occlusion of the carotid artery for
1 minutes. 1.0cc of 1% GAB was injected intravenously.
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Summary

Investigating the action of r—aminobutyric acid (GAB) on the medullar vasomotor
center of the rabbit, the author obtéined the results as follows.

1. At first, localization of the vasomotor centers was determined with electrical
stimulation. Pressor points were distributed evenly in the rostral part of the medulla, but
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in the region caudat to the level of the auditory tubercles, they were located only laterally.
And, depressor points occupied the medial part whose projection to the dorsal surface
accorded with the extent of floor of the 4th ventricle.

2. Transection of the medulla in the level of the auditory tubercles did not reduce
the depressant action of GAB. But, when transected in more caudal level blood pressure
was extremely diminished and GAB caused no more fall of blood pressure.

3. Cauterizationon on the floor of the 4th ventricle ranging between 3mm rostral
to the level of the obex and the obex reduced markedly the effect of GAB.

4. The elimination of the area postrema also reduced the depressant action of GAB
extremely.

5. Microinjection of the solution of GAB (2-10x 10~%cc) into the medullar substance
was performed with glass capillary whose tip diameter was 50u. The distribution of the
points reactive to GAB with fall of blood pressure accorded with that of depressor points.
0.5~1.0ug of GAB was enough to cause the transient fall of blood pressure.

6. Topical application of GAB to a depressor point decreased blood pressure, but
topical applicattion to a pressor point did not cause any change in blood pressure.

7. Intravenous injection of GAB occluded the depressor reflex which was elicited
with electrical stimulation of the depressor nerve. And, during the time of recovery from
the depressant action of GAB, the facilitation was observed in the depressor reflex.

8. The pressor reflex, e. g. carotid sinus reflex, was inhibited by GAB.

The author thanks Assistant Prof, H. Takahashi for his suggestion and ceiticism in
the course of this experiment.
(Department of Physiology, Tokyo Medical School)
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-The Action of Surface-active agents on the Excitation

Mechanism of Single Myelinated Nerve Fibres
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Summary

The author investigated the action of detergents on the single myelinated nerve fibres
of the Japanese toad and obtained the results as follows.

1. Tween, 20, 60 and 80 caused decrease in the spike height and slight curtailment

of the duration of the action current.

These changes were accompanied with the increase of the rheobasic voltage.
2. Span 20 and 80 changed hardly the excitation mechanism of the nerve fibre.
3. The action of tween 20 was inhibited by the mixing of a suitable amount of span
80. The noxious effect of the non-ionic detergent on the nerve fibre depended upon its

HLB value.

4. Stearyl-dimethyl-benzyl-ammonium chloride, a cationic detergent, did not show
any appreciably effect on the nerve fibre. On the contrary, sodium dodecyl sulfate, an
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anionic detergent, caused marked increase in the rheobasic voltage. But, it did not decrease
the spike height. The change in the rheobase was probably due to the increase in the
membrane resistance.

5. Tween 80 did not change the duration of the plateau which was formed with Co
ion, but could exaggerate the spike increasing action of Co ion.

6. Span 20 could interrupt the plateau forming action of Co ion, but it could not
curtail the duration of the plateau which had previously been formed with Co ion.

7. Stearyl-dimethyl-benzyl~ammonium chloride could by no means interfere with
the action of Co ion.

8. Sodium dodecyl sulfate enhanced the plateau forming action of Co ion, but this
effect was shown only in the concentration between 107° and 10™*mole/l.

' (Department of Physiology, Tokyo Medical School)
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Pl ofn < BERREA T, 0.07mol 1.0cc %
BEEE & L CHAMERSELEL, erythro B
F U threo BUFkic 4 = ORI 250 E OF
ATA

2) KIMEBEEIADEE

1) KEREESHEEREEA

HIFCANE erythro RO threo Z& 1 4%
ERT 2 EE 4%, B5E0ML TRMRERE
BT

a) erythro %I

HAR (1957.10. 14)
Q.0amol  pemen UKW (PH3.2)

. 0.03~0.04cc FEEBHEEHFTEA
R 105kg 3

1185205 )
1165304 B9
128004  BEIEGIEE
1985104  EfREESHE, B
BEBREAD 5.
128178 FEEEREEE 0.04mol  0.03cciEA
1BPH% 2HKKED
240 2 KKIED
31T EBREOALKK&ES
655248 EHREOAKKIES
120434 ANEREEDE BLUK
BEHEADD
1985455 AR EERME  0.05mol  0.0dccEEA
1384 TK &)Y
1450084 LK &40
1535 LK #i<
453\25@%} &5 KK#E?

551084/ =HKKIE5
8A30B ) 2L KKE?
95345808 L EH KKk
11450807 LHZKKE3
125730808/ 2HFKKIiE3
b) threo %I
5K (1957. 1. 26)

0.04mol AFRHI AR (PH3.1)
0.03~0.04cc FREEBFEEFIEA
K 10kg &

11005 $7)



11851045
1185505

11524
115574

120064
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BHIA

BEEENE (M) B8R
BERRIOEAD 5.
EREEESE 0.04ccE A KK (—)
B EESIS 0.03cc A

1% BRIV KKEVBEEOL Y
KK ¢7%25

23%% 25 KKIED

£ e B YE B 0.03cc HEA

130 WHEIY KKEY, kK Te
HKK:725

BRE LHKKIES

ZE % RTbbhoikic, BERNEAN LR

erythro 7,

threo Blic RV CixZEn i < BE

EEMEESEA T Y ERERE BT, L
“F erythrof, threo o XFls < ZEDEARK
B2 ERT 5 L IROBOROIM T B.

Hox
BEE (nol) K.K.
0.02 (—)
0.03 (=)
0.04 (+)
0.05 (+)
0.1 (+)
0.2 ()

Bi%, 0.04mol % RERE & U CHRAMEKRE
PETIERbE o
?) RETEEREA
RETFTHEEEAE LTV Y XREROER
CEEEAN U RO & LHISEERRT 5 L Ko
BIERCESEOMLOTHB.
a) V¥ RXRGEEEAN

BTE (1957. 10. 24)

0.2mol threo 4= BN RIEKERK
0.03cc v v ARLEHBEA

K Tkg 2

2RH0045>
2155
2R404>
. 2MATH

3RE0245
385155
385285

E= )}

BRI

B IER

Hfllv v TIREHEA
WIREED B, FEERDLRC
Eflv vy RIREEA BlRRL
Hflv v ARKEA BRL
Eflv vy AREEA BlARL

b) FREHEEN

0.03cc WREBEEA

2104
25204
2455y
3R5234

#e% (1957. 10. 26)
0.2mol threo FIAIEAY R KEW
X 1lkg ¢
£z
BRER
PR
EARKESREA

3u42453

3464y

158% X VMREOGELRY, Bk
5. EhriARICRIEEREEREDNS
b 143168 CikY, RERLHIICES. =2
OREIEL, BEEEEOREOBKARE
EHRBERcA LN fEL, €8 KK
B KK &S v, -
EARRBEEEA .
138 X D BIRKE O RFER B ONER O
T, BERD 1 H308EE L.
ARGRREREEA

8BHE XV 3HEMBABEOBEIERK
VIR OB ERE DN S.

ANt IREL R VL kB,
838tk WHRLEE B,
175308% MEEX 2T 3E%OAOHREE

T RD5.

18533084 k5.

Uk, vvRXREROCEREEENOLF|H
ICRMREER S E 0.2mol &5 5 B-hydroxy-glu-
tamine ROEHFEL B8R EEE T 8y
2, LERROFITE, Ech 5L oFTR
BEET LT ORETHS . ZEEL R 8
B, HIR2FIOBAEREITROE 9RO T

b5,

HOK
HREE (mol)

v v XIR#%

#

0.02 (=)
0.05 ()
0.1 , ()
0.2 (—)
BR 0.2 (=)

3) EERAEREEA

SENIR N BAEA OB b E I 5 1 R
REZBLECD, 1R To250.25molg
HWCHL P RERELEL CHES. Zoflzko
FI0KITRT . ‘

0.2mol

#10% (1957. 10. 27)

0.25mol} erythro ZIATK & iE/KER (pH3.2)



858 i — R EBR IR T B A~ 4 Kt £Y ~ /0 & s VBROHES

RN PITREEA A 10.5kg ©

3wpd5sy BT

AR5074  0.2mol YR 4.0cc FTEBIIKP
EA (EABE2P)

2516504 BIERRL FRFOBIER)
4~5 HTDB. fricBbinl
0.2mol ¥S¥ 5.0cc BB AETHEIRKPIEINE
A (AR 3®) 2Lkl
0.25mol ¥&¥E 5.0cc ZRBIKPIEA (EA
el 3 ) ,
7% £HKKHEXLIVES.
13804 2H KK XY, TK cBfTY.
40B% TK 5.

15478% LV 245158 0H, JEROIRE
BED bRz,

PR R B L e 01X, EFL 1 A0 A THS
DLeRTRVTRLRELEL TR0, &
nE1FIO BERROELIIEOM TS .

AEE2457
454255

$115R
R (mol) KX.
0.05 (-)
0.1 (=)
0.15 (=)
0.2 (=)
(+)

C.25 +

Pk, REEEEBS TRIEROYE
oimE F A5 2 VR Na s 1.5mol 22 6 2.0mol
=5 EEE TR Ry TET Otk

WL TENrEBRETRELRELE S, HE

B EEADOES X B-hydroxy-glutamin

BIBEOHEILEETS. Tibb0.25mol

50cc #EL TE2MR, 23 B-hydroxy-gluta-

mine #23% blood-brain-barrier &\ & B

nNaETH 5.

T, BEL, BERANEADL, SEIMRAHEE
AbFICHEEREVCMBENCRESNDZDOTH -
<, REBESZEEAOWL, EHEE2LNE0T
s d, BRRUIEIC Y - T, ZEMERE
cERsh CKKSiRcES b0 Bbh
%. 2 BRI IEIC Lo TSR ARE
2, KKEilcET 28eBRsh3BE,
BibEERIEE 25 A BRI KMEROME S
BT - Thiz.

4) BEATABOREREETER
ROPKE 10kg 4 Y OBEIRE XN 139cc0 T

"B, ZHANENETEEE bbb, K

I VEASHERCR, NERcEHEshsb
7T 5. WIS REER OB E £ 02/3
LT3 E, BAMEOBRREE C 3KkoWME
HERXc XY HEEh3s.

Ci= CxM
TT139xWx2/3

Cooeene EK%E%E mol, M- EAR mol,
W-.ooo A8 kg, 1.39----- B kg4 D OFK Ece

EROHER T, WHRETREORK, Hb
R&eEicw Ebi - TRIERE S &0,
1B TR EBREE LD &, KOZ L
xEARRY L, Cold £ OROERRERE G
5. o

ZOBRO6207TEMEEND X B ROKMFE
HEEEACE.

Co= CxM
6207+ (1.39 X W x 2/3)

KB X VRS 3 EARE R ROM
EHEEITH ,

5) HEEMRAREEARFOBRRBESER
- RO—AHESEENR % B 5 TR IER i EAR=
BEL VRS, EEOERKROI &L THSE
%. ROFKE lkg H Y OJFRIMIKE X 98cc T
»p 3L, EEEELNE, W1 TH B, AR
R TR ESERED 162 »SRERCIT
3. X, RMERCEWEARSEEIRX ORI
BEMROT 4 AR EBH, KOMIRD lkg X
Y OBEEIRO 1Y) OB FEHSES.

98 x 0.16 1 _
=1 X T—O.356cc

Ei%, 0356cc A—HlEHEIREES RO 1
B, lkg ¥V OWETHZ. T TEAPED
BECE C tRahsZ e, kom i
HHR .

C,= CxM
i (0.356 X tx W) +M

Pbong, BEERAEAZRCSEBINRAE AR
RBENEE & ZRREORBEREL VT
Th, ThzBREEESHEEEEAORERE L
HET3 L RkOBI2RE k5.
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12k
B A MM BEERERCEERFRE (ml)

EEEEE 004

] N C1=0.0108~0.0063

BB PNEA  E00010~0.0009

WEEWKAREA  C3=0.079

LEESRTRI, ERERANEABCRREE
ENEEEEEAR L 0 L I (REE CRaAMR
BErET o inbhrs. BETLE, BYUHER
BrEdicd, FEEEEREEL Y bRED
Byl ltrETrLEs 2 nlsks.

V. B #E N £ &
ks N TES NS 2 ViR NatEicow
ToREEEEEEEA, BEERAEAN, BB
NAEEADHREERERKOEIIFEDOT LT
B BIOID '

#1383k SN & 3 vEENalg

B AR A RAMERE (mol)
FEEBHE 1.5~2.0
HERNEA 0.1 (LOccLLTF)
TEEIKPEA 1.5~2.0 (1.0~2.0cc)

EEEr Rl L, HRRNEAOR
&, BERNIRNAEEA OB & OFRIBEE 2 Py
& 10kg #RFE & L TEEL, 2% B-hydroxy-
glutamine BROE12ROEEFIEE & BT 3 &
WO 725,

#1435k
BERERCEREBE (mo)
LR S %Yy
E A AL é»l\ﬁé e»;zs;@
B B4R 15~20 0.04

w - C1=0.0115 C1=0.0108~0.0063
BB PHEA C-00016 Cz=0.0010~0.0009

TEEIMKNEA C3=0439~0.185 C3=0.079

Dl THbL»iE B-FFv Iy v
BOBENR, Frs v Natfickkl ©, BE
HENE, BERN, HEMRACR TEBEE O/
RMERELZET. ST, FATHE, 20508
HRAEMELOLOTHI N L EL D, T
PIERBETED A8, TOHKNEREEY
Blick > THT & b Bk, 0.0108~0.0063
EEOERER, RENCEEhB IS IV

i

&0 0.0133~0.0099mol MK iz &8 B- + %
VINE I VRCE ST LT, FOREE
BEEEIETES. zhizozerbErT

b B- XTIV I VR RIRMREEYE
(Chemical initiator) L EH Ic# 2 3 biicid /s
B,

BEL—F, HRSIEEENR O E RIS &
UT, 20 B-FXY NG I VBRERDB EWR
DIMEZ ERNE 2 5. Bb, 19494015k, 205K
o NENRSHE S RS h TRz, 2%
FaxTNaThdhiZhhbntih, 20
Bi e U CHRMEEERNEE, FoXDo
ROEERAEHCHL T Na oFERHLE
7Y, ThicEansBlrva3mEo, b5
CEECZEREL ZERARFEL TEEHL
DEELLIE»LTHBE. fFL, ok
B-hydroxy-glutamine f2ix Na 3 G/e & & H{E
BETHLPCEBEBZ LB 23bY -
oo Eniabid, FAF s vERb NatEohl
EHTNI I VBZEOLDOTCLREEREL 2L
EORMMBPLEILTERS., 22Ty v
BZObOI 2w THIFEAMO FETHEL T
HBle.

1) REESFEEEIA

RIRLARRIZ 7 v 8 & YRR B KIEK &
FEEEECEEMEEREAL R 1H2RRTS
LEIBROML THS.

, 15K (1957.11.1)
0.2mol 71V % 3 VERAEBNEE/KEEE (pH3.0)

0.03cc FEEBFEBESEEA X 9%kg B

5005 BT)

5154  BHER

5MF454  BEIREIER

505525 EREEBEBESNARIC CHERSZR
b5,

5544  AEREEBEEETA

AR, BAROWED D, AL
AT, KK €5k,

6i512  EREEHREEREA BaL.

615235 EREEERSEEIIMLE
BETTRD 5.

685257  EREESEEEEA BlaL.

U Ekofnl, Zic 0.05mol Y5k % B < 341
KRWTETEZBOES hZ 2T,
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2) BEEAEAN
ZD1HEROBIGRILRET.

#163% (1957.10.17)
0.1mol 72 # 3 v EEERNAEKER (pH2.8)
BERPNEA * 10.2kg 3

SEp4s> BT
5HEE504>  KFEZER] BAW 1.Occ BB A x3v
VAW 1.0cc HEA Bfbz L.
6074 [, 2.0cc BIMFEA
2308t XV 4 HO08EERIBRINT Hidh
5. _ :
1653780% HEI Y KKV IEREY KK
LB
164355 «HKKIE5
685304 [, 1.0cc BInEA
108% 25 KK&E?
BEH SHFKKIES
65730 25 KK&ES
T530W% £H KKiED
8500 HE KKES
8108 %  BiE KK ik 3

o Vs 2 VEEEEIRNEAN TRRERN
#2528, 0.05mol XV 0.2mol YW >\ To 4
BlokEs, 0.1mol YWk 3.0cc VEA TR MR
PETZERbh .

3) EFIRADEEA

Wi BB IR REEA D ER 1 Fl 2 817
Y. :

-YEd (1957. 6. 28)
02mol 71 & 3 vERAEER AE/KEEK (pH3.2)
THBIK PIRGR R A & 95kg ¢

11275 #7
118514  AHEEIKP 4.0cc A
(¥ AFFH2.5%)

3IBHE 2 KKES
1784 45 KK L3
EFEMKA  4.0cc EA
5% 2HKKE?
570 2% KKIE?

2 0.1mol YEWE L Y 0.2mol YHEIED 8 filod
FEs,  0.2mol 4.0cc ZERMERE & L TR

1285085

sHrELBs.
Db g lns tBI8RKOMS.
#18%
® AL BERERCEAE
FEEEHHE FFIER T HE D A.

0.1mol  3.0cc
0.2mol  4.0cc

i 92 PO 2E A

B PIEEA
s, REEBEESEATIES h, B
BARCEEIRNEATERE BT 2 &8 b
Pole. ZLTCERENB LR, NS 2 VR
VIR OpHOETH 5 B-hydroxy-glutamine
Beix, BOEGEENE, BERA, SHEIIRNEACR
W, % OEBRAHEKER pH 2.8~32 1cR
W, Xz# 25N © NaOH THFIL TH
Th, WTFNLEEEE LS, Vs 2 VR
IR BEREA ORI, o pH 23ERIETH
S THHRFENTETY, AfcREZELE
e, SHERNEAOSE W, pH 2KRRED
BB EET N ERT 3 L REEES
v, BB ROEIIEOML TAn YERET
pH 3.0~3.2 % pH 5.0~6.0 iz L7=841%, K
Bl TR,

195

0.2mol »" )V & 3 v A B AR KYE I R ANV
TEENK PSR LA

I LR B KXK.
NH;3 (=)
“NaHCO;3 (=)
NaOH (—)

Z2OoRICHlsh 3 L REBLZES G &tk
5 EHEIRMNIEAL 2B, BEicXsZ o
BICE > TRENESNDDOTER VD& 8D
hs. zo©, EBNAEKOAEEBECL,
ZEEX TATHURREIRES av.

FIT, BRFNF 2 v NaEicE=1o
e Nz, pH Zigtticd 5Lk, 71y
I VBERE LE SO EEAL THT.

o1 (1957.10. 5)
04mol 7" & 3 v Na AN REKEEIT

0.4mol YEFEE % INZ T2 V¥ (pH2.0)

R REIEA R 10.5kg ¢

1285505 T
1085  AFEBIFKPA 4.0cc EA
' (AR 4B)
2P BEELIVEHKKES.
T SHKK#HY, LK &5,
60R0% TK &7 5.
3534581 TK &725.
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Ubownl, Zrs s vigwiwks SEiiRNic
BHEEAL T2 R, MR iRicEs
DTRERL, Vs YBEKIZL TES b0
ThHs.

ZORRIT, (kN8 2 vz, Na ol
T L2 ERE TR ZERERE B L
T, X, MOREHICRCTh, FEHBEER
RERET 5z, NaThs o & A Nme
SNTR, vy s ViR, Nafen
ELMBEBZLED I EMRNFTEEhb T
»5.

V. = #

1) B-hydroxy-DL-glutamine i, R ok
PR EENHE RN, SEIRNAEEA, 8
BAEANC X Y BREREr 5.

2) TNEORERE 3, REEBSE I
0.04mol, BEWANIENTIX 0.07mol, 1.0cc, BiE)
RNAFEA T 2.5mol, 5.0cc Th 5.

3) RETHESEANTE, B-hydroxy-glu-
taminefR i3 AR E R B L #-.

4) BERANZOSHEIRPIEA O BRI B % 3t
B s e, BERA T130.0108~0.0063mol, T
AR Cix 0.079mol, ©BEE B 48 B fEiRE o
0.04mol, 1z Fe U TEEWN T 12 e 1o (LB S 1
RERE LT .

5) FIRTHEEEIR O AEENTISME L LT
i, ZV8 s VEBREMNTLS NatEoied &b
BREREESrELB20400F, 483
Bz o b 0T LERANEAN, SFEIIRAREEA
kY7 vg s vER Na izl LIBEELI L T
K RES. .

6) 0.4mol 7'V 4 3 v Na it pif
BEnz, BT 3E 7 V5 2 vEBBRONaCl
BRI B8, 00 BEPRNABEEAT
5LRERES. b, BEETERIVY 3
BEzOoL0ILk VESERES .

HET 31 Y R, ERME W - - B
R DHBEERT 2 &3, KIAERE 2 H 72
m%&ﬁ,gmﬁﬁkﬁuivﬁ&O%%ﬁTa‘

M, RWSCERIE34E, AREESYS (FRE
5 H h—ﬂ‘(‘f%i[/?y

3L Bk
1) Fritsch, u. Hitig, E.(1870) Uber die elektorische
Erregbarkeit des Gehirns. Arch. f. Anat. Physiol.
wiss. Med. 37, 300-332
2) Ferrier, D. (1874) The Localisation of functlon in
the brain. Proc. Roy. Soc. London. 22
3) Bubnoff, u. Heidenhain (1881) Pfliiger arch. f. d.
ges. Physiol. Bd. 26
4) Brown, Graham (1927) Bethe Handbuch der-
normalen und pathologischen Physiol. Bd. X.
5) Sherrington, C. S. (1906) The integrative action
of the nervous system. New Haven and London.
6) %\@ ]ﬁﬁ (1952) SEAEB AR OHEAN KR A
7) EHERFER - 5 B R (1939) KM Bz B Rk O 4E
& TRRRRER A & DBIMR SRS 1, 45-51
8) EHEBEES « FiREZ B (1939) K ix i B &AL 0 5
e BRERORTIRENW E OBE SRS
1, 52-57
9) BIFFHETA (1942) B B VERRIRScs & K B R O
K5 SfR4t 1, 435-441
10) ZRREIE— - AW 3B (1942) RO KM EERED
eI X o T % BRI 3 % AR AR A S
DGR LS 1, 236-249 .
11) Dusser de Barenne, J. G. (1916) Quart. J. exp
Physiol. §
12) FFEEES « IR 1R - TR 2B (1942) ARy E
EBNEICH T B Picrotoxinization SNz strychni-
zation WEET 455 1, 290-306
13) B R (1942) EHEE L ER L TH5RNKEE
HUNRIERIE 4RMEREE 1, 455-470

1) AE B (1942) FEMERRIRIREEO T %

B 1, 472-487

15) FiR R (1942) HEMEMEENE T 4
st 1, 442-454

16) Hayashi, T. (1952) A physiological study of epi-
leptic seizures following cortical stimulation in
animals and its application to human clinics
Jap. J. Physiol. 13, (No. 1)

17) TIEIET (1956) sEREER B4 H o TEBk i Ot B

(E’)ﬁ%@i%k X B PHGEEROWE BALERE 18,
No. 8

18) AR ; AR RN RIS T B b2 RR D -
AHAER (AREEECBROTE)

19) bk @R (1955) MEBEE Oy A RBR 0 ke

(HEER)

20) Weil-Malherbe, H. (1952) Glutamic acid and its
relation to the nervous system. Biochem. Soc.
Symposia. §, 16-26

21) FA# A (1954) 70 2 3 VEROESAE & (3 ik
1t (BaEk)

22) Elliott, X. A. C. (1956) Neurochemistry 173-260

23) NEEE  SEES R E ORI 0N 2 285
BRAEHZNZE BIEEZCBEOTE)

24) [@E 5% ; NaCl MEHEIRIC X % P AHESE SR
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@ Salt discharge (%) OW%E (B A4 EECH
BOTE)

25) Hayashi, T. (1956) Chemical physiology of exci-
tation in muscle and nerve. Nakayama-Shoten
Ltd. Tokyo

26) 751Ul . MRARCHIZERIFYHE 2T
(AARAEEBEOTE)

27) SKFFETFIUES ; o R #1 H HE L L TO r-amino
~B-oxy-ESHE it 2T (B A4 B FBEROT
%E)

8) & F-EF « % H B2 B (1956) B-hydroxy-glutamic

acid OB L SLEHE AACERAFHEE
(FEFn314E 4 A)

29) & ¥ - DEFE—E (1953) DL-p-hydroxy-

glutamic acid OARR HALEE 74, 960

30) EILZEAN ; RBOH O ALEEL B O IR O RER

AR (B AEERCTEH RO TE)

31) $k  FWY (1957) FEIER AR a-88, b-

241, c-349

32) AR A E (1956) MMIEBROFERE 30 (&FRHK)

Summary

1) Clonic convulsion could be induced in dogs when a small amount of S-hydroxy-

DL-glutamic acid were applied directly to the motor cortex, and by rapid injections via

carotid artery as well as via cerebro-spinal fluid.

2) The calculation of critical concentration of 8~hydroxy-DL~glutamic acid to produce

convulsion led to the conclusion that it was induced with lower concentration via cerebro—

spinal fluid than via carotid artery and from the motor cortex.

3) Glutamic acid and sodium glutamate could also induce c]omc convulsion, but the

critical concetration was lowest in case of B-hydroxy-DL-glutamic acid, and heighest

sodium glutamate.

(Department of Physzoloqy, Reio—gijuku University School of Medicine):



{J. Physiol. Soc. Japan (1958) 20, 863-872)

AKBLEC& T 3

AR IECDWT

612. 367/8

On the Intrinsic Reflexes in the Colon.

= =

[. #

KBz B I BRI 2 TOFHRIZL
v, 19004¢ Bayliss Rt Staling®) 3 REBBE%
rey PRI EIRE > TEO AR
EENTUHE 2 BRI EERIH & 3w, “BBEE O
&Ww’ﬁﬁ%ﬁﬁvf%w%ﬁﬁﬁékﬁﬁ

L 9 2 EEEmL 7. Cannon® X 4IH-k
BEerey P ToX s AT Bayliss BY
Starlingl) & EREOFRKELZEB TS, Ll
R B THIREIE A HDb L T 2 8B40
EROBEAI (EDowvbh@ 5 myenteric reflexd)
EAp v EE L Twa. Zhic K L TRaiford
Z 0t Mulinos®® (ZEHEREEF O FEEL % Hilig L
TZ o Al REER OBk BRI 3 RES
OBFEERD N, IR Ds B8 TER
Dol vws, 7 BozlerDD I v X o KE
DONECELIREEZ A, FEHo 0flicom
BHEZ D T3

LB0 X 5 T KB BT 2 IBAN KA O LS
HiE—& LR, 20REREABEEShT
wis. .

BORTRIE, #FURCUED ZZhE CoBAN
BEOPREORBHFEN EL £5 T, HED
ARG OLEIMBECHE L2 0D Rw2
o L RERBUVUNEOBEARNOMRETV, B

NESICE 2 20RREHNPRDbREZ &
RFRALUEL. ThbbZIRERNEHRE
Th > T, HEOHEMIVE TR X
> TR O oAl SR AE R BAI 330
REER OXBT ORI LT, B ORMATE - 12
BRI & - T o ARl d Bl H 3
Flkper 0 XL, ToMElORE R BAIR
* WILAFES S 2 B
(FEAN334E 5 B 2 HZAD

il

M

(Mryake~Takao) *

WTXVEHA TR ZEEHLIPICLE. TO
FERP ORI RBICB T/ T 5 &
BRI 2 OBARSESBD bh 5 O Tid/ab
BOPEEZ. T0X O REEPL—BOH
Refi-ol b ZARBEBCTLHL i 25
DERBEFIVBD LN, ZOERERCL -
TIhE TORBEOR—~F DL XA
THEIERTERDLEDONBEOTEOFEMER
E75.

I.% 8 F% &%

HEREMWE L TA = (235H) 2EALE. B
¥)i% urethane (0.8~1g/kg) &1 morphine
(Bmg/kg) ZEHLEHEZ A THLRRITEY
Moz,

KIS ONSERMRIZ RO X 5 e RhEIEC X -
TEHShz., a) REWEL ST, KN
e, REEME, THEMRROERMELE
BT ORT S B 23k b) I BEEMIEC
B TIED R 2L CRBOBEEMRZE 9
L, & icBEi#fric cocaine SR &L T
RSENT 2 TR L. B 2 OBHEIBMEX
KIBOHECE > T LTz, ¢ TRk& &
BESMBEL TOREEEMET 5 & & bItHE
THRE T L 2.

RKBOBELED T L5 TIEMOERE
ERYBIC L - TTEB T RS, sbic
BB 55 10cm 37t 7o BRSO b 2285 R
MBS ETO/NMNEEEIRT 5 Z &EPBETH
-7z, .

KGEENE T 2B ek~ /2 =5 — e g vF
— ViR v CHiEtah:, FOBEXH 3em
o= Ay 2ERBIEAL £ oM@ 4~
10cm & U, 22o0T ARROMOMEE 23 H
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Fig. 1.

Effects of mechanical stimulation of the colonic mucosal surface
upon the movements of the colon.

Dog 10.5kg, anesthetized with urethane (0.9g/kg) and morphme
(3mg/kg). The proximal colon holding balloons within it is mesen-
terically denervated. Stimuli are applied on the mucosal surface
situated between two balloons which are at a distance of 7cm
from each other.

A and B:Repeated stroking of the mucosal surface with a clot
of cotton—wool elicits the excitatory state orally and the inhibitory
state anally. The letter P indicates the peristaltic waves (descending
waves). In this and the following figures except 4, tracings from
above downwards are changes of intraluminal pressure in the oral
balloon, changes of intraluminal pressure in the anal balloon,
signal of stimulation and time in 6 sec intervals. Schema showing
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the location of the ballocons inserted and the stimulated spot.
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Fig. 2

Effects of mechanical stimulation of the colonic
mucosal surface upon the movements of the colon.
The same dog as in Fig.l. is used. Tracings to
be interpreted as in Fig.1. The letter A indicates
the antiperistaltic waves (ascending waves). The
waves are excited above and inhibited below the
spot stroked with a clot of cotton-wool. Schema
showing the location of the balloons inserted and
the stimulated spot.
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Fig. 4. :

Effects of mechanical stimulation of the mucosal surface of the ileum and colon
upon their movements.
Schema showing the location of the balloons inserted and the stimulated spot.
A :Dog 13.5kg, anesthetized with urethane (0.9g/kg) and morphine (3mg/kg).
Upper two tracings show changes of intraluminal pressure in the oral balloons
inserted into the ileum and cecum respectively. The third shows changes of
the pressure in the balloon inserted into the colon. Stroking the colonic muco-
cal surface with a clot of cotton-wool elicits the excitation of the movements
of the ileum as well as of those of the cecum and the inhibition of the colonic
motility.
B:Dog 11kg, anesthetized with urethane (0.9g/kg) and morphine (3mg/kg).
.Distance between the balloon inserted into the ileum and the balloon inserted
into the colon is 7 cm. Stroking the iliac mucosal surface with a clot of cotton—
wool elicits the excitation of the iliac motility and the inhibition of the colonic
motility.
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Fig. 3.
Effects of chemical stimulation of the colonic mucosal surface upon
the movements of the colon.

. The same dog as in Fig.1. is used. The similar responses as in Fig.1.
are elicited by application of 1 N. HCI solution (A) or NaCl crystals
(B) on the mucosal surface.



Zx—KkBic B 3 ERR ST 2o»T

B R R & e BRI ASE R
BeH D, KEDEOR S E
BELOFT - e BRI (B3
IN. HCL60%) TifEARTemT
H5. ;

R ORI R,
B O A deds & Al lemh
e BT I~2mmic &
> THEIE & BT U 7= B2 1c BRITI
v e E e, E
oMU £ T B RAlE
MEDOELLTD by (B
5A). & =HEBREE Y b B
OFEEE T g, B0
#5238 i 2 fAIZE 0L
%@6tw(%5®B)owﬁg
TR O B 35\ BB % B

Wi L 7eBiciz bk o FIHETHET 5 (BB 5 XC).
b5 R O AR g CREBE R ORI R R & B4
I LT 28 L CRBEOERE T - 72
B, BEMETRRE 2 L VR ED bR
. IR B OFERS BRI & - THEU
TR & 38 - C/EREMRIE L 2R A

867

AN LA i e o
R T T
_A B

Fig.76.
Effects of chemical and mechanical stimulation of the muscular coats
upon the movements of the colon.
A :Dog 9kg, anesthetized with urethane (1g/kg)and morphine (3mg/kg).
Distance between two balloons is 5cm. When a filter paper moistened
with 1% acetylcholine is applied on the serosal surface situated between
two balloons, the inhibitory responses are elicited on both sides of
the stimulated spot.
B:Dog 8.5kg., anesthetized with urethane (0.9g/kg) and morphine
(3mg/kg). Distance between two balloons is 5cm. The mucosa situated
between two balloons is previously removed about 4cm wide. The
inhibitory responses are evoked on both sides of the muscular coats
stretched transversely.
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Fig. 5.

Effects of transection of muscular coats upon the mucosal reflex
responses elicited by stroking the colonic mucosa.
Dog 7.5 kg, anesthetized with urethane (1g/kg)and morphine (3mg/kg).
Distance between two balloons is 6cm. Schema showing the location
of the balloons inserted and the stimulated spot.
A :When the muscular coats are transected at the just anal side of
the stimulated spot, no responses are seen in the anal side.
B:On the contrally, no responses are seen in the oral side, when the
muscular coats are transected at the just oral side of the stimulated
spot.
C: The mucosal reflex responses are abolished, when the muscular
coats are transected at both sides of the stimulated spot.
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Fig. 7.

Effects of administration of hexamethonium bromide upon the mucosal

and muscular intrinsic reflexes.

Dog 6.5kg, anesthetized with urethane (1g/kg) and morphine 3mg/kg).

Distance between two balloons is 4cm.

Stroking the mucosa elicits excitation orally and inhibition anally the
stimulated spot as shown in A. After hexamethonium has been
administered intravenously (75mg) and locally (125mg), the mucosal
reflex responses are completely abolished as shown in B, whereas the
muscular reflex is not abolished ; it is elicited by application of 1%
acetylcholine, even after additional intravenous administration of hexa-
methonium bromide (75mg) as shown in C.

Fig. 8.
Effects of electric stimulation of the colonic wall upon
the movements of the colon.
Electric stimuli are applied to the serosal surface of the
colon situated medially to the two balloons. Strength and
pulse rate of the electric stimuli applied are 16V and70c/
sec. respectively.
A :Dog 7.5kg, anesthetized with urethane (1g/kg) and
morphine (3mg/kg). Distance between two balloons is'6cm.
There are to be seen the inhibitory reflex responses acco-
mpanied with the extrasystolic conduction waves marked
with E.
B:Dog 5.5kg, anesthetized with urethane (1g/kg) and
morphine (3mg/kg). Distance between two balloons is 5cm.
Inhibitory reflex responses similar to those obtainedin the
muscular reflex.
C:Same dog as in B. Excitatory and inhibitory reflex
responses similar to those obtained in the mucosal reflex.
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1) The intrinsic reflexes are consisted of two different kinds of reflexes as in the
small intestine, namely the one is elicited from the mucosa while the other from the
muscular coats.

a) When the mucosal surface is stimulated mechanically (e. g., stroking) or che-
mically (e. g., HCl), the excitatory state is elicited on the oral side of the stimulated
spot, giving rise to an increase in the strength of contraction waves, while the inhibitory
state on the anal side, eliciting the decrease in the strength of contraction waves.
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(Physiol. Dept., Okayama Univ. Med. School)
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AA7 7 ==V RFR OB 2388 10,(2) 111

2) FIESIERN (1957.5) Ak =y HL kA v H
L EOEHR 101K ;

3) FIERIERD « PhEFIE— (1957.6) IS v S L~y =
BaMlaROrAhay By vEY Y 4 817
IR IR 440H '

4) FUE— (1957.6) OB T 59 (%
D 1) EERERATSEOABIC OWT BEEKSE
13,(1) 216

5) FIERIERN « FRI=EHE « hEFRF— « RS # - bﬂ%
—HE (1957.10) B OE 20 R Ty, FAH =

- v AR 6,(10) 1725

6) FISRIERD « BEFE 52 (1957. 10) Eg8iEic B
T HRAOEBIT DT FRIKRE #4£ENo.§, 145

N E-BA¥KR-B HE- M (1957.11) 5
v PORHHT RIF T 1-Methyl-2-Mercapto imida-
zole DEE EAEE 14,(12) 1048

8) IS (1957.11) Warburg DTtz HARK
K 15,(11) 2065

RREBSEMRSEBSHTLRNIRE

1) WHHR « NRTHR - B SF - SR AR« D0
AHE (1957. 2) EEER AT 5 ERNBR &%
TR 6,244

2) XEF A ER (1956. 12) EEREBYE D 547 (1) B— K

BV AAMEERECSSE BHEEXE 72
1252
3) FKEFAHE (1956. 12) FER BE O 4547 (2) 2 RIE
BifEO 44T REE KR 72, 1260
4) IR « MR TE - & TELE (1957.2) BRGO
BERMECET 2% (4 BHNEE KIS
WT BEEAE 72,1524
5) MR THE(1957. 2) B RV EEEIL L D RI=H5IR
MERERE (1) JIMERG O Ringer WEEPIC R
DEBROBEELLI DT BEE KL 12, 1582
6) AR T (1957 2) R R UEEE(L L Y A 7=
FEHLRE (2) WEE, DB b ARIKEHED
BRI oW T BREE KR 72,1585
7) NER T (1957, 2) B R OB REIL X ) B HIX
HEHRE (3) Glycerin 50 Ca**,Mg** it X 5 5H
EREE (b owT EKEEKE 72, 1590
8) B3k (1957. 1) BEMLEI & 3 RIGH S8 (1),
(2),(3) BAEEKEE 72,1436, 1443, 1449
9) SEETE K (1957. 1) IKIGHE: HHRIC X 3 Joi i BB
BED 1 O0EET (1),(2) BREEASE 72, 1453, 1461
10) NEFERT] (1957.3) SiRER OB E(LITH T
BREASE 12,1787
11) EFEKT] (1957. 3) FilRfEE© “hAUh” OBz
BT BEEXEE 12,1775
12) B2 & IR B (1957. 6) INERIC T 2 5l & BE O
eI AERE (2), (3), (4) BREIE K&k 13, 145, 149, 155
13) HERF5— (1957. 6) B A O WL IR M I B B BFoe
(6) WMEIC X 5 BIEN ORIBIHIZ DWT 3R
EXEE 73,129
14) HEBFEF— (1957. 6) B DR ENRICBE T 2 W%
(6) WIEMSE O KIE T X B #:tRFs, S-Contraction
K* Q-Contraction DEENZDWT KEEE K
73,133
15) EARED - MF 5 (1957. 7) FRIRER e 45 SR
SHEO—TTHk BEEXE 13,499
16) MF 1% - BFUREHE - FEHBESE (1957.7) BE
P OB BT 5% (] ) BEE AL 73,501
17 BEA (1957, 10) {b28 L O USAARIERIZ 15
IR BT A (1), (2) BREEXRE 73
1280, 1285
18) e xR (1957.11) BRI MM < B0 5
Kalium Jon OFEFRIC2WT (1) BB KCl &5
AL bt 5 BHH© mechanochemical RO AL
RREEAE T3, 1401 ,
19) A R%E (1957.11) BRHONMEEICRT 3
Kaliumion IonDE I VT (2) BT 0 Kalium
PRI O b B e BREIEASE 73,1406

20) FAIREEHE « LR DE—KF - FRSE | - B R 2 B

(1957.12) O P2 BRI RET B A + v
IEFle pH OF® RERE K 73,1623

21) Ex 12 (1957. 8) BRE AT &7k B & % DAL
LoV T BEEKREE 13,800

22) b& {5 (1957, 8) BB & %@‘%ﬂ(gkow
T REEXEE 73,807



878 FRIN324E B A B S SU R R AR (2)

ARERRSEERPEHE
1) THRT (1957.2) BimicBET 595 AAREESE
‘19,103 ~
2)ENET G EebR A - WE-5F - KE
H (1957.2) KEOLBERIC2WT BALHESE 19,
161 :
3) GFRIRERy (1957.3) Rl RIS OER BARLE
- HEE 19,165
4) BB 18 (1957.3) ALHIOLERBIONE AL
EEE 19,174
5) &% HKk (1957.4) AEBEBmMILAIEEIC OV T
HoARLEER 19, 236
6) & AR HIF #£ PR 7 BREZ (1957.4)
JBRECRT s MREFEREIC>WT BALEHE
2k 19,249
7) FRRE (1957.7) OLHOIHEE BRRRBEEEX
% 5,11-18 sIUERE, FHK
8) AEmE (1957.7) BB LEHBMEOES B
ZA:HEk 19,535
9) &FEEE (1957.8) FiR Tyrode HWHITHT 3%
BHHNGEESNCET 509 AAREERE 19,
770
10) H(F 1 (1957.8) ATHOLERBIOWE BA4
k19,774
11) THRT (1957. 8) I BT 3R (B 3H) B A
4 3ER 19,795
12) #E 181957, 9) LEH OBk BT 5%
H A4 2R 19,903
13)zza (1957 11) LEH OB iaﬁbikowr AA
25 19,1180
14) zx:m+3i (1957.11) BRLFOES AREREE
19,1184

15) FRREE - EE W5 (1957. 11) & V9068 (ffapy

BEWIC X 5) HARAHEE 19,1184
HREERRFE | EH2HE

1) BEESF (1957.7)SH £ & 7 KERVERO BE
PEICBR T EREAEE 1,811

BMERKRERSHE

1) B 1501957 1) BRI ER RS RKRER S
VIR EMIC BT 5P IBAIESEEE 16, (6)
24

2) RET% (1957.1) FHOREEHET 3H%
AR 16,(6) 25

3) /M12ETH (1957, 1) fiefaiE /e & CNC R AR I IR
BHRBEROITNIC oW T BRAERHE 15,1

4) EESR (1957. 1) D% A OB I & IR ER
EREICowT BREBEME 15,27

5) #5 4L —EF (1957. 1) 5B a8 ® Terminal -Fiber
%3 % Tetraethylammonium Ion (TEA*) ©
BRIt wT BRAHEZME 15,63

6) BABZE (1957. 1) LEi& OFIBMIERTTHE LIC?
W BRAEEZHRE 15,85

7) PR (1957, 1) NBEOBEBBEIRICET 5%
BRAEEME 15,9

8) ik E (1957.3) FHRHFOBLEILNIE
BRAEHEFHE 16,1

9) BA B2 (1957. 3) Guanidine DI EEKEHZ BT
B2 BRAEZEW 16,37 '

10) B B2 (1957. 3) BHI ST 5 Post-tetanic
Potentiation i 2T BRAEZWE 16,48
11) HAEE (1957.3) REPMOBFEBRIC>WT &

| KAEEPE 16,60

12) #4 4, —BF (1957. 3) Tetraethylammonium £ ®
FHEHCRNT %8 BRAEBELIE 16,69

13) AREE (1957.3) LHOAGHICET 2% &
KAHH 16,89

14) F= & RE (1957. 5) Succinyl Choline Chloride @
ERCRT 2ERCOVWT BERAEEEWE 1T,
1

15) s %% (1957. 5) Acetylcholine Contractione &
Contracture 1z 2T BRAEEEPE 17,43

16) 3R % (1957.5) BE M O IR BEALICBE T 3 W58
BSEEFHE 11,81 )

17) MEE (1957.5) BRHGOBHEA L W T 5
Tetraethylammonium Ion OE BSAEBEZW -
7% 11,95 ‘

8) LB EIK (1957. 5) HRERTIRY I B4R © Anticho-
linesterase Block ICEET 5W% TBRATEW
72 17,125

19) /NI1gETH « IREE  E (1957.5) HMIRKH O B
FEEEE 17,(2) 9

20) REFL « FF E - @FHFK (1957.7) Tetra-
ethylammonium A # ¥ O BRHEEBIZN T B/E
PR 17,3) 28

21) RS BB K - FEAKEL— - BEEHIKE (1957,
11) A=A JEEGTHT S Acetylcholine DR
FBAEEEE 11,06) 1

22) 3t L¥EIE « IREHE « BREERE - thH ¥ (1957
11) KR K53 D Central Delay B89 3 ERAE
S RToE FEFEEEEE 17,0) 5

23) HF LEIE « FRE % o KT HEE - EIFUER (1957.
11) Cambarus clarkii 12 R % RKASHREEIH O
BWHc W< BREEHE 171,0) 8

24) 3F E¥E (1957, 11) Bift A B NEEBE ZGGE

BHMERKAZE 2 EBSHE

1) T =K (1957.3) FIEGHHERICH T #RE
2 7,248

ERAFERRZREIRFHE

1) ZGHEET - AR —BR « BIRZETS - (U (1957,
2) v FONBEARBEI X 5MEEREC oW
T HRkBEAE 27, 68-74

2) He—gF o b T (1957, 4) LR EIIC BT 5
EEMRCEEROBCHT 2K A 4+ v OfEH
TowT HA4HESE 19,333

3) mrh—Ef « [T (1957, 5) MR BB O ESKE



FRFIS2G AL T AR B (2) 879

o B 27, 255
4) g - Hp—B(1957. ) AAY T LA F v D
# 7 T = AR BEEB BT 3RO
T BELEKRSE 27, 370-372
5) B HE5 (1957. 8) I AT 2 BB T B8
A HAR4HEE 19,665
6) ZHhEA T « EIRETR (1957, 8) KB AIIES) Bric
Ron2ESRS 0/ BALHEE 19,669
7) EMEE < B iELR (1957.8) EIRG ZFELE L
T EHRAIED =< 7 Y A RE HAAEEE 19,670
8) Hep—B « LU (1957. 8) L Fifi#fic B3 5% 2,
3 DESAEENMAE BAEESE 19,720
9) Hr—EB « (LD (1957, 8) LR HE D RIKHT &
HER OB DWT HRELEKE 27, 446-447
10) ZHhgh— o HIREVR (1957. 8) B BRI T IR
ERSOEE FRiBEKRE 1T, 47
11) FRIIREZ (1957, 9) EECNEBIRIC & 5 62 Ak
DIFFE BIRLEKREE 77, 451-461
12) EHAh—ER (1957.9) 1 7 v % = B — 2 W8 BE T
ZESEBEENTR F 3R HREIEEHRcov
T ERLBEKREE 27, 462-474
13) EHIREHF (1957, 9) B/ NEBIRIC X 2B Lo
BEFFIZ BT B BI9E B LB KEE 27, 475-485

14) F5H0 . « Erh—f5 - FIREVR (1957.9) X255

BEIVFBEISNERFEEL /N, 2200 T
WIRKEKREE 27, 486-492

15) ZGHh g — - HIRSEVR (1957.9) — K2R/ L 0 5
BINEBEMOLH BB AEE 27, 493-505

16) B ER (1957.9) KA OB ERIEEIE AL (EIRG)
BT B H9E HELE KR 27,506-519

17) (R (1957. 9) BH/NE BRI L 5 7 < DR
OB AETELNME £ 18 BLBALESHS
RO ORERE FIRLEKE 27, 520-528

18) M rp—BB (1957. 9) LR ME D B R OB RN E AL
LAV T LAty BOREEKRE 21, 9 AEWE
2

19) EMIES « BIER (1957.10) ~ v v L BB
L 5773 “Cone action potential” FRA:IRALO
9% B4R 19,1056

20) FGHhgE— - ER—AR « HIRSERR (1957.10) 2R
RARNIVFEINB PR 220 T H
ALEEEE 19,1059

21) Hep—ER « (IR F (1957.10) 2 ERBE/PNEBO
wEAE B 27,523

22) BrR—EB - IR PT (1957, 11) MAEABE RO &R
fERID>WT BA4HESE 19,1171

23) FAAR—ER « UFRPF (1957. 11) i 817 3
HEE D Silent period BT 328 HAA
19,1178

24) (WP « FIRED » FRUFE (1957.12) 2y e
NABINEBRIC L B0 7 v =T RRERSE

%D%E%Fﬂ: BT 5% L EARE 27, 726~
730

25) Ryoji, Kikuchi & Ichiro, Tanaka (1957.192)
Physiological Saline Solution for Japanese Ho-

rseshoe Crab, Tachypleus Tridentatus. Annot.
Zool. Japon. 30,177-180

HREBAFERE ST

1) FT8— « BT (1957, 3) ERENIME EME D
R %3 % EuTEﬁiml BROEE B¥i4Y
% 42,176

2) BRTH— - FFHEHE (1957.5) b$ 5 TERMA R M
2% % Cobalt chlorophyllin O%) 5 & & BikERE
DEFE BEF £ 43,110

NAETH— HHRE ARJIEB. LH 21957
10) Metallo chlorophyllindD EEFRA B HIVER H%
AR 6, 1959

4) HFTH— - 124 (1957, 10) ACTH, Cortisone &
Ucobalt chlorophyllinB4in o AB8ic B3 5 A Y
BOBtSe (55 13%) A A4k 18, 1002

5) T — « 1174 (1957, 11) FrifnER oD ML E K H
B 2oABENEFE—ANROREFRCETS
L WEEAICDWT— WEEH 57, 441

6) FHTFH— - fit (1957. 12) B4 MRS IC T 5K
RINEREE 21| WEHOBHOEEERE LYY
¥TOKRE WRlER i, 2AMGES

7) % T H— - fit (1957.12) ACTH, Cortisone KEO®
Cobalt chlorophyllin M ®ARBIZEE T 54 HE
HITFSE 8823 WRlEsg 51, 12AM&S :

8) LHEKF (1957. 8) ME KA B L OEREOER»
& #7- metallo chlorophyllin O{EFR#F 413
HEER 57, (8)8

9) I HK S (1957.9) ME KRS B X U EMREDHERE
5 &7z metallo chlorophyllin O{EEEF 28
wRER 57, (9) 17

0) %Il ¥ (1957. 3) WRIEREZ M ic /b9 5 BRI O

TR DWW (BEIER) (BE28) (HE3HR) A ARAEEEE
19,189, 194, 198

11) FpEZek (1957. 7) B —Wi@ AR N 5 LR RO

T?gﬁﬁéﬁﬂéﬁﬁw%ﬁﬁ?ﬁ@cﬁwr H £
636

12) KA (1957. 1, 3,4, 5) %ﬁ@%ﬁﬁi@%@ﬁﬂ:
BB AHEIR (BH13R) (BF23R) (3% (%4
) ER2EIR 57, 6, 88, 146, 184

13) TS (1957.11) BE 04K RIETHECH

T nT (R ARSI RIE TR (E24R)
EOEBIE (534F) A ITApEBRIT T 51
VEEOEBHRE BA4ES 19, 1069, 1080, 1091

14) /MR B (1957. 11) B AMERREO B SAEESEN S
T, OIF % 5 adrenergic fibre & cholinergic fibre
ORAECH T HALESE 19,1100

15) /IR 3B (1957. 2) A B TREFR B RIETER
FEHBEOERICOWT BRI 51.(1) 54

16) RA{E3% (1957. 2) B5#a 8 (transposed tooth) ¢ 1
Bl wERiEH 57, (2) 80

17) NESER (1957 4) BRI /T 5 EBEFEAOE
TERRE X Y FE U BFERIC X 2WE  wRlss
57, 4 M 1

18) HH A7) (1957. 5) H AR BRIRTI Bk & O WA



880 FERISRAE A Tt s SR (2)

T BB A b T SR 5T, (5) M1

19) /NEL B - 43 4 (1957.5) 53k &7 A4 v O EI AR
EREE MR BB N MR RIS BE ~ D B BT VT D
R w57, (5) 178

20) @R B - b 2 4% (1957. 6) AB T HRERR O 7k i
it R 57, (6) 221

21) it IE - 4 4 4 (1957. 6) ANEBERT 3 7~ E
F5—mE, weeEE 57, (6) 238

22) EAF|% (1957.7) Histamine FEIC AT 575
(514%) Histamine [HEO—BNME HRS®
57, (7) 281

23) ‘= AR5 (1957. 8) Histamin B0 —RAHEE (58
24) Rkt 57, (8) 339

24) B B « 4 3 £ (1957.9) BE OB D T L
T A O—FEE EREEH 57, (9) 395

25) KALRE— « 8 54 (1957.11) WFHIHEEOH K
T X BWRET~OFBE NRMAEYEET, (3)83

26) Rt IE - flL 5 4% (1957. 11) R ASWIHWEIC
T v A v (Banthine) OEEERIGH B
PRigEsEE 1, (8) 79

EL AR LR ERHEFE

1) B HE 2 A (1957. 1) #:3, F450, BSEMch
rRERE, RABRSERIUVEAREE BEIA
g RroemeE 6,26

2) M ¥R (1957. 2) B O TEBRIF IR BT B X8 T
adrenochromeH| D F 2 HFES 44,103

3) H&HE 2N (1957. 3) MR 7 » £ FIL2»T
RAey EHERK D171 :

4) Tatai, Ky. (1957.3) Comparison of ventilatory
capacities among fishing divers, nurses, and
telephone operators in Japanes females. Jap. J.
Physiol. 7,37 ’

5) 538/;‘&%%24? (1957. 4) WINERER BHRER 4,
1

6) E&HEZA (1957.4) % bV REHORE BA
ERffi4Ek 37,500 :

7) B4FHEZAN « BHERA < PIEE « REEE -
&8 §:(1957. 5) Adrenochrome AlD R M v A#E
FERICET AH% 2. KBET Fv 2 7w — 4
#| (AC-17) OHMABATICB IIETHE BFE
= A4, 250

8) BEAEA - WEHIK « /MIEF (1957.5) BB X E
BREOTRER b AREBARKOME (&) BAL
gk 19,737

9) B&HEZN « BINETF(1957.5) HEEAL1 =V O
w7y vl R RETHE (&) HAEH
25 19,754

10) M43 2 A (1957. 6) BB 2 BRI U Tz B3
WAMEOTE BA4EEE 19,407

11) E&HE 2 - FEREED (1957. 6) BRIEERALIC X
THRBORBTeRTY Yy RBICa v F a4 Pk
WRICRIETEE BAEERESS 81

12) B4 345T (1957. 6) BUEER T OMTE R & HRBK
B0/ A ACETWE GHRYE 6,248

13) HSFHEZI - RERA (1957.7) FRAROBTIF
—19574E — #EREEE 14,727
14) H&HELZN « MEBE=(1957.7) 2 A7 Fv 7Y
vEH > T BAERK 15,1303
15) @&FEZN - RERA - PIEE « REFHE -
WARH - RE K- MBES - BIET (1957,
8) Adrenochrome F|D R v AEMERICET 2
W 3 & M4 Uz Adrenochrome F D]
B HBEMMER BFER 4,41
16) M&HE 2N - IWAEF - BE—FK01957.9) 7 ¥
v 7w — LK X0 ACTH O ESTABERE
CRETHE HAEY 14,905
17) BIE 8 (1957.12) Mi%5fRsic 117 B = + v R
Er UTOERFBRREOER 1. 2%, WH,
AR L UES» OB AEOEERELZHE L
BaiBY 258 BHES 44,651
18) B4 HEZA (1957.6) 2 bV R EAK (FEeid &
EerdE, #1%, L& FEk, B, 217H)
19) E&HEHE 2N (1957. 8) B L REOAETYE (L
miE, PR, BTNE, 1])
S HhEFHRK
1) HIR (1957 4) MR LB R O ARG T
B9 @R 33, 235-242
2) HFFHET (1957. 4) 3 @& 04w, HHcBEy a5
92 (BETHR) J7EEIE 33, 259-269
3) AN FR(1957. 5) BIp B B R o B BT
ZWE (F2H) BROGHO—EEELTOR
17-Ketosteroids& Iz D\ T 7@ 33,312-321
4) KETEY - f(1957. 5) EEIC 1) 5 REEEEEIC D
W REHE 4.176-178
5) EA (1957, 6) BIFMBILER O R GRICET
BWE (#3%) BROBANGH LR 17-Ketoste-
roids B & OBk FEREIF 33, 426-432
6) Oshima, M., et al. (1957.6) The Experimental
Studies on the Comparison of Sleep at Night
and Day-Time. Reports of the Institute for
Science of Labour. No.hi, 38-44
7) REET » i1 (1957.9) LEHIO FHhEFE L ThiC
T A YERTIEET 2T (FLHR) FEHENE
DRE OEE ST @R 33, 686-697
8) RETEY (1957, 10) SUZEIRIESE & R & O B
R I A SR e R s 20 (2, 10%)
9) KETEN (1957.10) R ERFIOEHZNERIC
2T HiEREE 33, 737-746
10) KB (1957. 11) BZIBIIC 2z B AT 2
WTOEE REHEE 4 466
FEXZESEHE | £WBHE
1) UJIIEE - AR - MEEE (1957, 2) AMEdE
HOBMEC DT RERS (#25H) ($110E4EH
YHFEKEES 1956.6) HAREHEE 19,164
2) SRR - AR=EE (1957, 2) ERRHSTEE
Electrostimuloanalyzer R AERZEF#H No. 1713,
45



IAfB2AE A S R (2) 881

3) AMI=ER - BEUIER - R (1957, 4) AET B
FENEENCE T 59198, MEME (68 112 E4H
HHRKEES 1956.9) A A4EEE 19,329

4) KAEE (1957 5) BEFEHEIC W/ T 5 BIEEHE 3
TR (E13R) FEEEEMCET e BAL
Hzk 19,383

5) RATES (1957. 5) BB EEIC W T 2 BILERE 3
ER (HE2%k) WEREEFEICETIME HALE
gk 19,388

6) ESREK (1957. 6) 7 ¥ ¥ DR EHRIBIC 11 B 18
FEEBIVHMEROME MR L3%
DB DWT BAAEEE 19,519

7, A= (1957, 8) ABBRIKHEENC BT 55148
BEEEIL DT (UT3#me RICH34E A A4
B oRsy 1957.5) HAA L 19,692

8) ARRI=HS - INRIEW (1957. 8) Ak KK FR IR
BROZOERCOVT BHALES 19,692

9) WL frsR - fFARNESE (1957. 8) AMAE RN B AL EREE

TERBRT HARAES 19,693

10) ARIER « KREHER] (1957, 8) HRIEEI B FRAEIT
% B @I 3 fERicOWT BAR4EEE 19,731

11) KIER « ARB=EE (1957.8) BRRNEATEE
Electrostimuloanalyzer {2\ T A4k O 28, 162

12) FRMRIE N (1957. 9) iR i 0 B I 543 5 Ttk
Rz TEsE CaD e AAREEEE 19,843

13) ARIER (1957.9) RIFMEETE & MR BER
(R #R & L H8H i R M2 iR 4 1956.10) fix & fif
#% 9,580

14) A= HF (1957, 9) IEREIC L B 7 v v —15
BR AN & AR 9,594

15) AE=EB « MRIER (1957.10) AfEicisi) 5wk
BECEREHNTEICOWT (8 115 EABRE IR
k354 1957.1) HAAEEE 19,1058

16) ARI=HB » LR (1957, 10) AR EET S
(Scanning coordinate recorder) iz X 2FFE £510
E S BN SRSETH & 1

17) HFHEK T (1957.10) AMEic BT 38y 77 R G
O FFARIE I & 2 ERKE MK 105
BN ARAHRBD & 8

18) FRUMIE S (1957. 11) FERF O BB R 5 B
MERIALTEHR CabDER (IR & Shic 5 119 48
SRk EES 1957.6) BAAHEEE 10,1180

19) A= HS « PWETLER (1957, 11) AR BT &85
Scanning coordinate recorder) ({X#r) BIFiC 2
T HAAHEEE 19,1180

20) AR=HP (1957.11) AERIMEELSRNH (£H

EAKE) & HEHEMLCOWT EREEY 1,
12

21) ARI=H « FEETEER (1957, 11) EEREER G
(Scanning coordinate recorder) {Z 2T {EFF
R 1,18

22) é‘%?f}%;’& (1957.11) BERBRERDHR ERAKE
# k4

23) ARIER « A= (1957. 11) ELAEE L LY
Bz 5 NMEBEHMR S OEKZEE LT 2Lk

w1 ERARESRS 1957.3) EAWNES: 1,4

24) ARI=HB (1957.11) BEFREARNKE L2 EBHE
iz 2T ERABES 1,45

25) ARI=RE (1957.11) BEXKREASPIEE Electro-
stimuloanalyzer ® AEERELE ERBEES 1,49

26) WK ER (1957. 12) ERE ARKBRIT O i RRE
BOVEBEMIC KIETHECOWT BALHEE
19,1201

27) AFZHE - zﬁf’ﬁi-ﬁli (1958. 1) A EREEFRFIRIC
LB OLEREHICOWT (BUETERFLBS
1957.11) T¥EELE 33, 1117

FERFEPERE 2 £IPFHE

1) BERE (1957) B EE L Renin BIE H
AFEL 18, 425

2) BEEEE (1957) EROBMELFECRT 5 R
DOEE BALES 19,433 .

3) A E (1957) HAAOMER=2L AT w—A
BEICOWT BAAREEE 19,453

4) RERBEE (1957) FIRBSREL BB Hi4
HEE 19,612

5) fEHEL (1957) MEROENEIME HAESR
¥ No.1740,9 '

FEAPESE 2 AR

1) figtEaR A (1957. VRIS H S ho20 b 316R S
ZRATEORE  (§iF) Hingome (iR
Fick-Cournand ¥ & Wezler-Boger 0 ikt
A gk 45, 1161-1190 '

2) BFFEH (1957. 1) EMEMiKIED BRI 7% & N g
IRIITTZE (KB R B & T &AM iKIE O B R
FI7s b ONT EBERTTE (2R TEERLHE 312
709-733

3) AAEE (1957, ) BIKE R b e A LRER» A
THERIITE TEESER 32, 734-761

4) JIAER(1957.1) FRAIE, BIRRER = ey
PRAERTICR L ETHE AR O FEIRK 5, 63-69
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GER) L BB (b/inch?) IR 2 BMBBVEEA.
2) femZ=cm—2 B THEL .
8. B erg, J, kJ, kgom &5,
9. E\E cal, keal £,
G ked=cal x 108 % Cal LELAREAVEE
Ao
10. BEE 0, T°K=(t+273.2°C 4.
11. BRI —RIc AL FE AT
uolt; uV, mV, V, kV, MV 4.
anpere: pd, mA, 4, kAL,
okm :m@, 2, k2, M.
watt: u W, mW, W, kW, MW 4.
farad : ppF'=pF, uF, mF, F %,
henry : pH, mH, H%.
coudomb : mC, C4&,
gauss : I, ul' &,
mho : mgg, O, ko %.
A r(=10eD) ERAVEEA.
12. 3% lumen, luz, lambert, phot, M. K., C. M. .
13. % db, phon, wien 5.,
14. B3R He=c/sec, ¢/min, ke, Mc4.



IE R £ (20%78)
H e i i
490 7ol Erythrocytes Eosinophiles
490 7038 Ncutrophiles Neutrophiles

506, SL6H OIHHOUAFICERY BV £ L. RrkOREMD
RATFEC. SHEHETERTT.

506

c Blood flow occlw

usion of rmiddle
finger Hiddle finger in cold water { 0,2°C )

20

La
= eeeea
O,
w 3T
- O 00
RT R 8200000 o ap o0
L3N
0
-5 0 lo 20 30 4 5 0 10 20 30 40 MIN
Fig. 4,
¢ Blood flow ocele.
2 ?iﬁgz:f riddie Itiddle finger in cold water (0s2°C)
0
L3N
L3T

A

RT RT
L3T
. L3N

0 .
~5 0 0 20 30 40 500 10 20 30 4p PN




CHHINBBEI%E

EEIGE Y
| 5% i R o]
B % i [ M DR
O 7 s o L T
® 8=k
= S E G W O %
W 105 7 o T

2 R O : 1% # B O ELE]
HRKEZOSAPEFROFEER 125 @@, g FBED

FHIEREE SivoaLrmmnnnnexs, HBer e en
. BA  #9280— DEEALEE e vee e
TR A B EW IR =
il éiﬁ%%i*mkﬁ EEBUIO0E W seomE KER
A = | = 1mEEF108Hha SHISHRRL O H L2

AR LA T KN g nn 1ot osrm) BESR RO B
thfEE— FENES FRAZE mp~ L 10HKETrHAT L 158 BAEPFIREE OB M

EEEMEBR BT A09 « mE Huss T HEREE XS4

WORLD MEDICAL NEWS

zzehl HRAERZEHR

(BT HBFN264E 5 R)

@B L CHIMATD B L 510 BEDI
QETWENRTELLEBTF L5320
YEXFEOREEREL R VDI
GHROBEZ L ARBEOEE EAME12DIT
EXEZERS (A 2k BEBELR) a4 Ik BEB= B HRRER
EDEIE Y TA T30,
S 156150 - 1H%E Q6E) Biws (&) 500M
B oA %
BEENERASRRA HRRFEST—BHEN
HRE B RIEE S
IEEAE R 01985 & .
(BAEASE O BERART &)






