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Studies on Reaction Patterns of Smooth Muscles of Spleen.
(Port 2) Responses of Smooth Muscles of Spleen to Electrical Stimulation of
Motor and Somatosensory Areas of Cerebral Cortex.
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Fig. 1.

Diagram of the dorso-lateral surfafe of dog's left
cerebral hemisphere. 1, gyrus precruciatus ; 2, gyrus
postcruciatus ; (g.s.), ,gyrus sigmoideus; 3, gyrus
- ‘coronarius ; 4, gyrus ectosylvius anterior ; 5, gyrus
ectosylvius medius ; 6, gyrus ectosylvius posterior ;
7,8, and 9, gyrus sylviaticus anterior, medins and
posterior ; 10, gyrus suprasylvius ; 11, gyrus compo-
situs anterior ; 12, gyrus compositus posterior ; 13,
lobus frontalis; 14, gyrus ectolateralis; 15, gyrus
_entolateralis.

. Fig. 2.

Lateral view of the left cerebral cortex of dog, show-
ing regions stimulated in the present study. Dotted
and hatched areas represent stimulated regions.
Abbreviations : a., ansate sulcus ; CO., coronal sulcus ;
Cr., cruciate sulcus; s. s., suprasylvian sulcus; a..
e, anterior ectosylvian sulcus.
ﬁznk,xﬁﬁmﬂﬁwﬁﬁﬁm,ﬁEMﬁ
ERJTH o d oz, LEOHET, wiER
BRI X AFIEREEL BT, DL
b 3~ SORIERERE B V.

FHINE WAL T3 RORNEE
THUEOMEERTH 525, AFRITRT
Tk E R e USRI, 2RI LT AR
RUSBOBS TH S, 05 b, Gyrus
precruciatus, Gyrus postcruciatus, Gyrus
sigmoideus, Gyrus coronarius, Gyrus ecto-
sylvius . anterior £, Bl%, RiCHRW 5 EESH
RO, 82 oERGE¥ED covTFELL
LUk,

M. ® &8 & &

RSB 1S SHAI T o BURE O BEARSEE O iz
AT, BRfcE? E, MROBLESEL
UTHRZ S h 3 BoOREINES & LT, Flsk
BT EREEOZIL X - T, TOBREL I
FERIEELEY B, UTRERS ORI
RO FRFh ORI E TR

1. BRURRO RIbRER

ThicdMEoRs“BoEBAr LD BN
7=,

a) BIEOS 1 0REIE, FWT- 210~
1580 HIEERE I AV T, B3R RIS,
ik W < R, BEL LD 2~3 POBRET
aicihE Y, flEkdik & RICEUEPCITO
VAAVIERSLDThHD. ZRIEEELTEZED
BB SR GE b d o T2,

Z OPEEIG, WHRENCE D aBE o+ 0
BRELT T, BRMNREBEREROBRERED b
A d, ER 70mmHg fLICiBET
Li=d&fEich - Th, BECRZDOERD -
=, REkdgic B o —%2 ORE T A U
L BEOLDTHE I ERRERT.

z OB oPKEE, Gyrus pre- B XU post-
cruciatus R B EERE, SRl - T
SSMBIBTIB i BRI O BR R IEES 0 35 & 5 Sulcus
cruciatus BT OE 3FORX (C) 0Lk 0L
AL TELAZGCHEENC R b it
2, OB HEBR TR TE, EUBRP - 2. £
L T Suclus crciatus 12 3£ v Gyrus precruciatus
CRTHLERBIEZ O LM TR RlEC LY
D OB LI Y M - T2 2%, RO & 0B
LEAED ol ZOPKEIARICEYES
ERISUIMR OZ I X B 2 REVGIR Tl T
L, Bz dE3Ns Rohaml, zhbd
ORBSOBENEFW & TEERL, Ho—2
ORTELEZE, RUOELRICRTHS 7
v =—pa ) YENERO AR T ORI &
->Th, A7z & BbEbhB.

Lgkic T 5 mEEO H I, EREIC
LY, ARFA—RROREPTL, EREEO



=ik - TEE, T R
BEEILELTH - 12K,
FRERWIILT, EiZZ
OHMOBFERE -2 2 &,
RUOESRicRmimd, ™
RS oA 2T R R B O
SEE IR IR O BT i
FEHRPLTOHBE B
L, PERicKT 5 2 oS
CEORCI ERPDL, ZK
MR g ikic X % ZENIR
IR 2 RS &5 b
OTHWZEPHL2TH
5.
b) FRBIROE 2 DE

4, #86XA, , RUBIC
RTTEL, FloMWER
Y, EEREENATD-
7o, @i By 7210~15F
P o Tl B R O, BRI,
kB0 I E 1 T
5z E&nE L, Biohsk
Lk <@ Z & bd
S 72, R, BviEde
T bR E 0B OV &
AL T

EblbricEl ok
D LEERECERETD
5, AFEOEELE IO
BEXyREL, BREPpk
E3N ¢ ok e TR
Hohs. FORBERCET
LE b A x 2tk > T
Bk Th BN, WER
flgk bR 2~3 o TILO
VRUVIERS. PRLERE L
TEHEL = RERTOEE
B & A iR o v
REBZLbBD.

Frikic, T OBloBBGE
i, Elollickl, RL

361

(5 2 #R)

s o ISR T

A: 1.§grus post-
eruc 2msec, 50
2,4v 25" eps
s.v.
B: l.gyrus post-
_eruc A.C. 50 cps
2v 100 ﬂ
T’O

Fig. 3.
Typical cases of the 1 st type of splenic confiaction evoked by electrical
stimulation of the lower part of gyrus postcruciatus which iepresents fore-
limb subdivision of motor area. A : Dog, 12.2kg., anaesthetized with urethane
(L4g/kg. i. v.). Stimulation for 25 secs. with rectangular pulse trains (fre-
quency, 50 c. p. s.; pulse duration, 2 msec. ; intensity, 2.4V). No motor response.
B: Dog, 15kg., anaesthetized with urethane (1.5g/kg. i. v.). Stimulation for
10 secs. with pulse trains of 50 cycle a. c. obtained from the lighting circuit
by passing it through a stepdown transformer and a variable rheostat. Stimulus
intensity, 2V. Clonic movement of the right forelimb during stimulation.
Records from above downwards: S., signal of cortical stimulation ; Res.,
respiration ; B. P., blood pressure (mmHg); S. V., spleen volume; T., time,
6 secs. C:Brain diagram showing pericruciate areas which on stimulation
produced the 1 st type of splenic contraction. region where the lowest stimulus
thresholds were found and from which the most constant response was elicited.
region which was responsive, but responses from which were not so reliably
elicited as from the former region.

A o B

Fig. 4.

Responses to stimulation of the most responsive regions of left motor cortex
after i. v. injection of succinyl choline and under artificial respiration. Dog, 15kg.,
anaesthetized with urethane (1.5g/kg. i. v.). Stimulation for 10 secs. with 50 cycle
a. c. pulse trains (intensity, 2V), at the loWer part of gyrus precrucxatus 8. 1)
and of gyrus postcruciatus (S. 2). A, before and B, after i. v. injection of 0.7mg./
kg. succinyl choline. In this and the succeeding figures records indicate the
same as in Fig. 3. Time scale, 30 secs.
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)« Fig. 5.

Effects of the section of both
carotid sinus and cervical vago-
sympathetic nerves and of the
addition of urethaneanaesthesia
on responses to cortical stimul-
ation. Dog, 11.7kg., anaesthe-
tized with urethane (1.3g/kg.
i. v.). Stimulation for 20 secs.
with 50 cycle a. c. pulse trains
(intensity, 2V). A, both carotid
sinus and cervical vagosympa-
thetic nerves intact. B, after
section of all these nerves. C,
5minutes after the additional
i. v. injection of 5ml of 252
urethane following B. Brain
diagram shows the stimulation
point. Time scale, 30 secs:

- : Fig. 6.

Typical cases of the 2nd type
of splenic contraction evoked
by electrical stimulation of
motor cortex, as well as of the
1 st and 2 nd somatosensory
areas. Dog, 15.5kg anaesthetized
with urethane (1.5g/kg. i. v.).
Stimulation for 15 secs. with
50 cycle a. c. (intensity, 1.4~
2.6V). A : Stimulation of the left
motor cortex ; S. I, at the upper
part of gyrus postcruciatus ; S.
a, at the lower part of gyrus
postcruciatus ; S. 3, At the
middle part of gyrus precruci-
atus. In S 1 and 2 no motor
response, while in S. 3 clonic
movement of the right hindlimb

«during stimulation. B : Stimula-

tion of the left 1 st and 2 nd
somatosensory areas; S. 4, at
gyrus ectosylvius anterior and
S. 5, at the posterior part of
gyrus coronarius, both giving
no motor response. Time, 6
secs.
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Fig. 7.

Comparison of the patterns of active splenic dilatation evoked by stimulation
of ‘cortex and of cut edges of dura mater. Dog, 20kg., anaesthetized with
urethane (1.4g/kg. i. v.). Stimulation for 15 secs. with 50 cycle a. c. A:
Cortical stimulation (intensity, 2.6V) of the left gyrus compositus anterior ;
S. 1, at the lower part, S. 2, at the middle part and S. 3, at the upper. part
of it. In S. 1 and 2 no motor response, while in'S. 3 marked whole body
movements during stimulation. B: Stimulation of cut edges of dura mater,
anterior and injerior to sigmoid and anterior actosylvian gyri. Stimulus
intensity, in S. 1 1.6V and in S.2 24V. In S. 1 no motor response, while in
S. 2 marked whole body movements during stimulation. Time, 6 secs.

Fig. 8.

Effect of asphyxia on responses to cortical stimulation. Dog, 14.5kg. anaesthetized
with urethane (1.4g/kg. i. v.). Stimulation for 10 secs. with 50 cycle a. c.
(intensity 2V); S. 1, at the lower part of left gyrus precruciatus and S. 2,
at the upper part of left gyrus postcruciatus. A, before and B, after 30
minutesas phyxia. In this and the succeeding figures, numerals marked above
or under the respiration curve signify time in miriutes after asphyxia or

drug application. Time scale, 30 secs. ) '
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Fig. 9.
Relation between the 2 nd type of splenic contraction and the pattern of
splenic dilatation evoked by stimulation of the same cortical point. Dog.
11.7kg., anaesthetized with urethane (1.3g/kg. i. v.). Stimulation of the middle
part of right gyrus precruciatus for 30 secs. with 50 cycle a. c. (intensity,
1.7V). No motor response. x in the brain diagram indicates the stimulation
"~ point. Time scale, 30 secs.
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e £ ey Effects of intracisternal injection of GABA on responses to cortical stimulation.
ﬁ@»&\ﬁﬁﬁ%@ Q%B‘J@J%?é Dog., 14.7kg., anaesthetized with urethane (1.5g/kg. i. v.). Stimulation of the
DEEL, Th e ower part of left pericruciate areas for 10 secs. with 50 cycle a. c. (intensity,

DOE2 O ZAE LT 2V). A, before and B, after 5 mg GABA. In these and the succeeding figures,
PHFEDE 2 013k {
Moo, B1OMEER M. indicates motor response. Time scale, 30 secs.
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Effects of intracisternal injection of adrenaline on responses to corticalsti
mulation. Dog. 14.5kg., anaesthetized with urethane (1.4g/kg. i. v.). Stimulation
of left gyrus postcruciatus for 10 secs., with 50 cycle a. c. (intensity, 2V);
S. 1, at the upper part and S. 2, at the lower part of it. A, before and B,
after 25 ug. adrenaline. Time scale, 30 secs.
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. " e Effects of intravenous injection of atropine on responses to cortical
i bz Ekicik Yy, EE
LE2R &mﬂ%b BD, 1B ulation. Dog. 15kg, anacsthetized with urethane (%g/kg. i V..
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Uizt o, 0.13mg/kgOBiEE  a c (intensity, 24V) for 10 secs. A, before and B, after 0.13mg/kg.
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atropine. Arrow indicates injection of atropine. Time. 6 secs.
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fIESISK] b . e stimulation. Dog. 17.4kg., anaesthetized with urethane (14g/kg. 1 v.).
T 0.Img/kg © Atropine Z#  gimulation of the lower part of left gyrus postcruciatus with 50 cycle
L BLERNEROSAE L 4L a c (intensity, 24V) for 10 secs. A, before and B, after 0.07mg/kg.
AU R ORI SR b atropine. Arrow indicates injection of atropne. Time. 6 secs. '
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Fig. 14.

A (1): Response to cortical stimulation after the local cortical application of
Cardiazol. Dog. 12.4kg., anaesthetized with urethane (1.4g/kg. i. v.). 5 minutes
after the local application of a small piece of filter paper soaked with 5%
Cardiazol-Ringer solution to a point to be stimulated. Stimulation of the
middle part of left gyrus postcruciatus with 50 cycle a. c. (intensity, 2V) for
10 secs, Time. 30 secs. A (2): Response to cortical stimulation after the local
cortical application of strychnine. Dog, 13.3kg., anaesthetized wigh urethane
(1.2g/kg. i. v.). 20 minutes after the local cortical application of 0.4%5 strychnine~-
Ringer solution similarly as in A (1). Stimulation of the lower part of right
gyrus postcruciatus with rectangular pulse trains (frequency, 50 cps; Pulse
duration, 5 msec. ; intensity, 1 V) for 20 secs. During stimulation, strychnine-
clonus of the left forelimb was enhanced. Time, 30 secs. B : Effects of intravenous
injection of a small dosis of strychnine on responses to cortical stimulation.
Dog. 12.4kg., anaesthetized with urethane (1.4g/kg. i. v.). Stimulation of the
middle part of left gyrus postcruciatus. (1), before and (2), 9 minutes after
0.16mg/kg. strychnine nitrate. Time. 30 secs, '
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Summary

Inacute experiments in dogs under urethane anaesthesia, the author studied oncometrically
the active reactions of splenic muscles which were evoked by electrical stimulation of
various regions of the dorso-lateral surface of cerebral cortex. The results obtained were
as follows : - .

1. In the active contraction of spleen due to cortical stimulation, 2 types of reaction
pattern were observed, which could be evoked independently of each other.

E In the first type, regérdles?s of motor reactions, spleen contracted as soon as the stimulus
was applied, and then, simultaneously with the cessation of the stimulation, it began to
recover its initial volume. It is peculiar that this reaction was constantly elicited only by
the stimulation of the parts of motor cortex which were represented for extremities. This
type of splenic contraction was not a passive or secondary effect resulted from respiratory,
circulatory or muscular reactions which were often evoked by this kind of stimulation.
This thing was proved by the evidence that there was no change in this reaction pattern
when the same region was stimulated under artifiicial respiration in animals treated with
succinyl choline or after the severance of sino-aortic afferent pathways.

Compared with the first one, the other type of splenic contraction revealed several ,
characteristies, such as higher thresholds, inconstant and longer latencies, greater amount
of size and duration of response, and presence of after effect. In addition, it was more ‘
susceptible to anaesthetics and other drugs than the first type. The cortical regions of
effective stimulation for this second type were not only motor cortex but also primary and
'secon‘dary somatosensory areas. This type was also brought about independently of motor
effect, but it ‘was usually accompanied by respiratory stimulation and occasionally by rise
-of blood pressure.

2. ‘Sometimes, active splenic dilatation could be elicited with stimulus applied to the
dorso-tateral surface of cerebral cortex. This dilatation of spleen was often accmpanied
by ‘the inhibition of respiration and the fall of blood pressure. Such a reaction pattern
might be regarded as the response mediated by descending inhibitory system of the reticular
formation. As the same pattern of response was always observed when the stimulus was
applied to the cut edge of dura mater, reflex splenic dilatation due to stimulation of sensorjr
endings of the trigeminal nerve distributed over the dorsal surface of the cortex could
not be excluded in the present study.

(Department of Physiology, Tokyo Medical College)
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On the Effects of Distension of the Urinary Bladder upon
the Gastrointestinal Motilities.
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Fig. 1. . .

Effects of distension of the urinary bladder upon the
gastrointestinal motilities before and after severance
of the major and minor splanchnic nerves and the
upper lumbar sympathetic chains.
Dog (9kg, 2) decere})rabed and unanesthetized. Tracings
in this and succeeding figurs are from above downwards
the movements of the stomach, movements of the,
jejunum, signal showing the duration of distension
and time in 3 sec. intervals. The numerals ix}dicate
the degree of distension. A :In the intact animal, the
motilities of the stomach and the jejunum are inhibited
with the distension. B: After severance of the major
and minor splanchnic nerves and the upper lumbar
sympathetic chains, the distension does not give rise
to any change in the gastric and jejunal motilities.
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Fig. 2.

Effects of distension of the urinary bladder upon
the gastrointestinal motilities before and after
application of 12 nicotine tartrate-Ringer solution
to the coeliac plexus. ‘

Dog (10kg, ¢) decerebrated and unanesthetized.
A : In the intact animal, the gastrointestinal motilities
are inhibited with the distension. B : After application
of nicotine to the coeliac plexus, the distension does
not give rise to any change in the gastrointestinal

motilities.

Fig. 3.
Effects of distension of the urinary bladder upon
the gastrointestinal motilities before and after
severance of the hypogastric nerves. Dog (7kg, &)
decerebrated and unanesthetized. A :In the intact
animal, the gastrointestinal motilities are inhibited
with the distension. B : After severance of the
hypogastric nerves, the distension does not give
rise to any change in the gastrointestinal motilities,
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- Fig. 4. .

Effects of distension of the urinary bladder upon the
gastrointestinal motilities before and after severance
of the pelvic nerves. Dog (7.5kg, ) decerebrated and
unanesthetized. A:In the intact animal, the gastro-
intestinal motilities are inhibited with the distension.
B : The severance of the pelvic nerves does not abolish
the effects observed before the severance of nerves.

Fig. 5.
Effects of distension of the urinary bladder upon the -
gastrointestinal motilities in the animal whose spinal
cord have been transsected at the level of the 5 th
thoracic segment. The gastrointestinal muotilities are
inhibited with the distension. Dog (11kg, & ) decerebrated
and unanesthetized.
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Summary

On the unanesthetized and decerebrated dogs, the effects of distension of the urinary
bladder upon the gastrointestinal motilities were studied. The urinary bladder was distended
by injecting a variable quantity of water warmed to the temperature of about 38°C into
the bladder. The movements of the stomach and the small intestine were recorded on a
smoked drum by means of a balloon-watermanometer-tambour system. The results were
summarized as follows.

1) The distension of the bladder produced always the d1rmms1on of rhythmic contractions
and the fall of tonus in the stomach as well as the small intestine.

2) The effects mentioned above disappeared after severance of the splanchnic nerves,
whereas the severance of the cervical vagus nerves did not give rise to any change on
those effects.

3) After 1% nicotine-Ringer solution had been applied to the coeliac plexus, the -
reflex responces described above were also abolished. ,

4) Following severance of the hypogastric nerves, the reflex effects were abolished,
while the severance of the pelvic nerves had not any influence upon the appearance of
the reflex effects.

5) After the spinal cord had been transsected at the level of 5 th thoracic segment,
the reflex effects were still observed.

6) From the experimental results described in 1-5, it could be concluded that the
efferents of the vesico-gastrointestinal reflex passed through the splanchnic' nerves, the
afferents through the hypogastric nerves and the centre of the reflex were located in the

spinal splanchnic nuclei.
(Physiol. Dept., Okayama Univ. Med. School)
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On the Effects of Distension of the Urinary Bladder upon the Colon.
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Fig. 1.

Effects of distension of the urinary bladder upon the motilities in the proximal as well as distal part of
the colon before and after severing the extrinsic nerves of the colon.

‘Dog (9kg, ) anesthetized with urethane and morphine. Tracings from above downwards are in this and
succeeding figurs the movements of the proximal colon, that of the distal colon, signal showing the duration
of distension and time in 6 sec. intervals. The numerals indicate the degree of distension. A : In the animal
of which extrinsic nerves are left intact, the distension of the bladder inhibits the motilities both of the
proximal and distal colon. B: After severing the splanchnic nerves, the effects described above are unchanged.
C: After severing the colonic nerves, the inhibitory effects disappear in the proximal colon, whereas they
are not abolished in the distal colon. D: Subsequent application of 2.5% Hexamethonium bromide solution
to the inferior mesenteric ganglia reverses the inhibitory effects to the excitatory in the distal colon ; in
addition the excitatory effects are produced in the proxnnal colon. E: The severance of the pelvic nerves
abolishes the reflexes completely.
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Fig. 2.

Effects of distension of the urinary bladder upon the
motilities in the proximal as well as distal part of the
colon before and after division of the lumbo-sacral
ventral roots. .
Dog(8.5kg, 2 )anesthetized with urethane and morphine.
A :In the animal of which extrinsic nerves are left
intact, the distension of the bladder inhibits the motilities
both of the proximal and distal colon. B: After severing
the 1-4 th sacral ventral roots, the effects described
above are unchanged. C:Subsequent transection of
the spinal cord below the 13 th thoracic segment and
severance of the 1-7 th lumbar ventral roots abolishes
the reflexes completely.

A B : C
: Fig. 3.
- Effects of distension of the urinary bladder upon the

motilities in the proximal as well as distal part of the -

colon before and after severance of the hypogastric
and pelvic nerves.

Dog (11kg, & )anesthetized with urethane and morphine.
A :In the animal of which extrinsic nerves are left
intact, the distension of the urinary bladder inhibits
the motilities both of the proximal and distal colon.
B: After severing the hypogastric nerves, the effects
described above are unchanged. C: Subsequently, after
severing the splanchnic nerves and applying 2.5%
Hexamethonium bromide solution to the inferior mesen-
teric ganglia, the inhibitory effects described above
are reversed to the excitatory. D : Subsequent severance
of the pelvic nerves abolishes the reflexes completely.
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Fig. 4.
Effects of distension of the urinary bladder upon the motilities in the
proximal as well as distal part of fhe colon before and after severance
of the pelvic and hypogastric nerves.
Dog (6.5kg, ?) anesthetized with urethane and morphine.
A :In the animal of which extrinsic nerves are left intact, the distension
of the urinary bladder inhibits the motilities in the ,,proximél colon,
while it auguments that in the distal colon. B : After severing the pelvic
nerves the excitatory effects in the distal colon reverse to the inhibitory,
while the effects in the proximal colon are remained unchanged. C:
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. ) Fig. 5.
Diagiam indicating the reflex pathways of the vesico—colonic reflex. H : hypogastric
nerves, P : pelvic nerves, Sp: splanchnic nerves, C:colonic nerves, cR: coeliac
" root, CP:coeliac plexus, IG : inferior mesenteric ganglia, PP : pelvic plexus, SN :
splanchnic nuclei, LN : lumbar sympathetic nuclei, PN : pelvic nuclei explanation

in text.
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Summary

On the dogs anesthetized with urethane (0.8g/kg) and morphine (3mg/kg) the effects

of distension of the urinary bladder upon the motilities in the proximal as well as distal

" part of the colon were studied. The movements of the colon were recorded by means of
a balloon-watermanometer-tambour system. The results were summarized as follows.

1) The distension of the urinary bladder inhibited in most cases the motilities in the
proximal as well as disfal colon, while there could be occurred in a few cases the
augmentation of the motilities of the distal colon.

2. The inhibitory effects observed in the proximal colon reversed to the excitatory
after the splanchnic and colonic nerves had been divided, while those observed in the
distal colon reversed to the excitatory after the colonic and hypogastric nerves had been
divided. Those excitatory effects were abolished by cutting the pélvic nerves.

3) The excitatory effects observed in the proximal as well as distal colon reversed
to the inhibitory after severing the pelvic nerves. '

4) The evidence of a'ny'participation the vagus nerves in those reflexes were not
obtained. ‘

5) No evidence of the existence of the centrifugal nerve fibers in the lumbar posterior
roots which passed through the inferior mesenteric ganglia without having the vsynapses
in the latter were obtained.

6) The centripetal pathways passed through the hypogastnc and pelvic nerves, since
"the severance of both nerves abolished the responces of the colon upon distension of the
urinary bladder.

7) The transection of the spinal cord at the level of the 6 th thoracic segment did
not abolish tne reflexes.

8) From the results described above, it mig,ht‘ be concluded that the afferents of the
vesico-colonic reflex passed through the hypogastric as well as pelvic nerves, the inhibitory
efferents through the splanchnic and lumbar sympathetic nerves, the excitatory efferents
through the pelvic nerves and the centers of the reflex were located in the thoraco-lumbar
sympathetic nuclei (inhibitory reflex center) and the sacral pelvic nuclei (excitatory reflex
center), the excitatory state of the former being generally superior to that of the latter.

(Physiol. Dept., Okayama Univ. Med. School)
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Effects of Gastric Distention upon the Movements of the Colon.
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Fig. 1.
Effects of gastric distention upon the movements of the proximal and distal
colon before and after the severance of the extrinsic nerves of the colon.

" Dog. 10kg., anesthetized with urethane (0.8¢/kg) and morphine (3mg/kg). The

tracings from above downwards are the movements of the proximal colon, those
of the distal colon, signal marking the distention and time in 6 sec. intervals.
The numerals show the pressure of distention in mm Hg. The explanations
are appﬁed to the following figures. A :Extrinsic nerves of the colon intact.
The distention of the stomach produces the excitatory effect on the movements
of proximal as well as distal colon. B:Pelvic nerves bilaterally severed. The
distention of the stomach produces the excitatory effect on the movements of
proximal colon, while the inhibitory effect on the movements of distal colon.
C :Pelvic, colonic and hypogastric nerves bilaterally severed. The distention of
the stomach produces the excitatory effect on the movements of prokimal colon,
the effect being less than that seen before the severance of the nerves, while
the reflex response is abolished in the distal colon.
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Effects of gastric distention upon the movements of the proximal and distal
colon before and after the severance of the extrinsic nerves of the colon.
Dog. 9kg., anesthetized with urethane (0.8g/kg) and morphine (3mg/kg). A:
Extrinsic nerves of the colon intact. The distention of the stomach produces
the inhibitory effect on the movements of proximal as well as distal colon.
B: Colonic and hypogastric nerves bilaterally severed. The distention of the
stomach produces the inhibitory effect on the movements of proximal colon,
while the excitatory effect on the movements of distal colon. C: Colonic, hypogastric
and pelvic nerves bilaterally severed. The distention of the stomach produces
the inhibitory effect on the movements of proximal colon, the effect being less
than that seen before the severance of the nerves, while the reflex response is
abolished in the distal colon.
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Fig. 3. :
Effects of gastric distention upon the movements of the proximal
and distal colon before and after the severance of the extrinsic
nerves of the colon. ! .
Dog. 7.5kg., anesthetized with urethane (0.8¢/kg) and morphine
(3mg/kg). A : Extrinsic nerves of the colon intact. The distention
of the stomach produces the excitatory effect on the movements
the proximal as well as the distal colon. B:Pelvic nerves
bilaterally severed. The distention of the stomach produces
the excitatory effect on the movements of proximal colon, while
the inhibitory effect on the movements of distal colon. C : Pelvic ‘
and. splanchnic nerves bilaterally severed. The distention of
the stomach produces the excitatory effect on the movements
of proximal colon, while the reflex response is abolished in
the distal colon. D: Pelvic, splanchnic and vagal nerves bilaterally
severed. The excitatory effect is not produced in the proximal
colon.
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Fig. 4.
The role of the centrifugal vagal and pelvic nerves for the
gastrocolonic reflex.
Dog. 7kg., anesthetized with urethane (0.8¢g/kg) and morphine
(3mg/kg). Experiment 1. A : Colonic and hypogastric nerves '
bilaterally severed. The distention of the stomach produces
always the excitatory effect on the movements of the
proximal as well as the distal colon. B: When both cervical
vagal nerves are then severed. No change is perceptible on
the excitatory effect in the distal colon, whereas the effect
is remarkably reduced in the proximal colon. Experiment Fig. 5.
2. a:Colonic and hypogastric nerves bilaterally severed. When the vagal nerves are intact and colonic,
The distention of the stomach produces always the excitatory  hypogastric, pelvic and splanchnic nerves are
effect on the. movements of the proximal as well as the bilaterally severed, the gastric distention produces
distal colon. b: When pelvic nerves are severed bilaterally, always the excitatory effect on the movements
the excitatory reflex effect is slightly reduced in the proximal of proximal colon, while no reflex effect is
colon, whereas the reflex disappears in the distal colon. observed in the distal colon,
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Fig. 6.
The role of the colonic, hypogastric and centrifugal splanchnic nerves for the
gastro-colonic reflex.
Dog. 10kg., anesthetized with urethane (0.8g/kg) and morphine (3mig/kg). A
Pelvic and vagal nerves bilaterally severed. The gastric distention produces the
inhibitory effect on the movements of the proximal as well as the distal colon.
B:When colonic nerves are then bilaterally severed, the inhibitory responses
are diminished both in the proximal and distal colon. C: When the hypogastric
nerves are further severed, the inhibitory response is unchanged in the proximal
colon, whereas the reflex response is abolished in the distal colon.

A B

Fig. 7.
The role of the celiac root for the gastro-colonic reflex.
Dog. 9kg., anesthetized with urethane (0.8g/kg) and morphine (3mg/kg). A
When pelvic, vagal and inferjor splanchnic nerves are bilaterally severed, the
gastric distention produces the inhibitory effect on the movements of. the
proximal as well as the distal colon. B: When celiac root is then severed, the
inhibitory response is diminished in the proximal colon, whereas the reflex
response is abolished in the distal colon.
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Fig. 8.

Effects of gastric distention upon the movements of the proximal and distal colon
before and after the severance of the extrinsic nerves of the colon.

‘Dog. 10kg., anesthetized with urethane (0.8g/kg) and morphine (3mg/kg). A : Extrinsic
nerves of the colon intact. The gastric distention produces the excitatory or inhibitory
effect on the movements of the proximal as well as the distal colon. B : When splanchnic
nerves are bilaterally severed, the gastric distention produces the excitatory effect on
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the movements of the proximal colon, while the reflex response is abolished in the

distal colon. C: When lastly both cervical vagal nerves are severed, the reflex response

js also abolished in the proximal colon.
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Fig. 9.
Schema showing the gastro—colonic reflex arc.

af.: afferent pathways. c.:reflex centers. ef.: efferent
pathways. med. : medulla oblongata. s.c.:spinal cord.
v.n.:vagal nuclei. sp.n.:splanchnic nuclei. i.sp.n.:
inferior splanchnic nuclei. p.n.:pelvic nuclei. v.:vagal
nerves. sp. :spsplanchnic nerves. i. sp. : inferior splanchnic
nerves. c.r.:celiac root. p.: pelvic nerves. c.g.,s.m. g.:
celiac and superior mesenteric ganglia. i.m.g.: inferior
mesenteric ganglia. p. p. : pelvic plexus. co. : colonic nerves.
h. : hypogastric nerves. p. c.: proximal colon. d. c. : distal
colon. s.:sphincter coli.
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Summary :

On dogs anesthetized with urethane and morphine, the effects of distention of the stomach
upon the movements of both the proximal and the distal colon were studied. The results were
summarized as follows. ‘

1) When the antrum of the stomach was distended with the pressure of 40 to 120 mmHg,

the movements of the proximal colon were augmented or inhibited with a latent period of a
few seconds, while those of the distal colon were in most cases augmented, but iinhibited in
rare cases. . '

2) a) The inhibitory response in the distal colon reversed to the excitatory, after severing
the colonic and hypogastric nerves bilaterally ; an additional severance of the pelvic nerves
abolished on both sides the reflex completely. b) On the other hand, the excitatory response
reversed to the inhibitory after severing the pelvic nerves bilaterally, and additional bilateral
severance of the colonic and hypogastric nerves abolished the reflex completely. c) However,

- the severance of the inferior splanchnic nerves could not completely abolished the inhibitory
response, and additional severance of the celiac root was necessary to abolish the reflex. It
may, therefore, be considered that some inhibitory fibers which originate in the splanchnic
nerves pass through the colonic and hypogastric nerves via the celiac root.

3) a) The inhibitory response in the proximal colon was not influenced by the bilateral
severance of the hypogastric nerves, whereas it was moderately reduced by the bilateral
severance of the colonic nerves, and when pelvic nerves are then bilaterally severed, in most
cases no change is perceptible on the inhibitory effect in the proximal colon, but in rare
cases the jnhibitory effect became more remakable than before. After severing the major
and minor splanchnic nerves additionally, the inhibitory effect reversed to the excitatory, the
latter being then abolished after severing the cervical vagal nerves. b) The excitatory
response in the proximal colon in most cases was moderately reduced by severing the
bilateral pelvic nerves, and reversed to inhibitory in rare cases. Additional severance of
splanchnic nerves on both sides had no influence on the excitatory effect which was
abolished after severingthe cervical vagal nerves on both sides.
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4) The reflex responses were abolished in the distal colon after severing the major and
minor splanchnic .nerves bilaterally, whereas in the proximal colon the responses could be
observed, being abolished after the bilateral cervical vagotomy. '

5) From the results described above, it may be considered that the mechanism of the
gastro-colonic reflex is as follows : Afferent impulses elicited in the gastric wall by its distention
are transmitted through the vagal and the major and minor splanchnic nerves to the excitatory
(vagal and pelvic nuclei) and inhibitory centers (splanchnic and inferior splanchnic nuclei) of
the colonic movements located in the medulla oblongata and spinal cord, resulting in the
excitation of these centers. The vagal nuclei exert the excitatory influences upon the movements
of the proximal colon through the centrifugal vagal nerves, whereas the thoraco-lumbar
sympathetic nuclei exert the inhibitory influences upon the . movements of the proximal and
distal colon through the major and minor splanchnic nerves (celiac root inclusiv), inferior
splanchnic nerves (colonic and hypogastric nerves), while the sacral parasympathetic center
exerts the excitatory influences not only mainly upon the distal colon but also in some measure
upon the proximal colon through the pelvic nerves.

The effects produced by the excitation of the centers described above may be integrated
sometimes to the excitatory and sometimes to the inhibitory, the degree of excitation of the
centers and the excitability of the colon being the determing factors.

(Physiol. Dept., Okayama Univ. Med. School)
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Studies on “All-or-None Law” of Hemolysis.
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Fig. 11. a), b), c), d).
Electron microscopic photograph of erythrocytes in aqua distillation a), 0.18% NaCl solution b), 0.3%

NaCl solution ¢) and 0.452% NaCl solution d).

There is no incompletely hemolysed cells although complete erythrocytes and ghosts are observed.
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Fig. 12.

Electron microscopic photograph of ghost in 0.00052 :saponin -+
0.92 NaCl solution.

Fig. 13. . :
Electron microscopic photograph of erythrocytes which are previ-
ously treated with HgCle for 10 minutes, and thereafter perfused
with 0.326 NaCl solution. It is noticeable that density of hemoglobin
in cells varies. .
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Fig. 14.

Electron microscopic photograph of erythrocyte in 0.926 NaCl
solution indicating partial loss of hemoglobin from cell.
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Summary

It is a fundamental question on hemolysis whether hemolysed red corpuscles release
hemoglobin at different rates (partial hemolysis) or they release hemoglobin in different
conditions at maximum rate when once hemolysis occurs in each corpuscle (all-or-none
hemolysis). ' '

In order to investigate this problem the author has undertaken a series of experiments
where both the amount of hemoglobin released into the medium and the number of red
cells found under microscope were determined.

" Three sorts of hemolytic. procedures had been employed, i. e. osmotic hemolysis with
various salts (NaCl, KCl, CaCl;, MgCl,, LiCl), saponin hemolysis and osmotic hemolysis
of corpuscles preliminary treated by HgCl..

Morover, hemolysed corpuscles in various conditions were observed electron micro-
scopically.

The results obtained are as follows:

1) In the case of osmotic or saponin hemolysis, good coincidence was observed
between the relative values of disappeared: corpuscles.

2) At hemolysis' with corpuscles preliminary treated by HgCls, the coincidence of
both values was observed when the value of corpuscles treated by HgCl: (not intact
corpuscles) in distillated water.

3). These facts were discussed mathematically and compared with the electron
microscopic figures.

Tt is considered that normal osmotic hemolysis and saponin hemolysis had all-or-none
character but hemolysis of corpuscles treated by HgCl: had a different character.

(Depurtment of Physiology, Yokohama University School of Medicine)
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On the Physiological Mechanism of the Electroshock.
1. Action of the Electroshock on the Autonomic Nerve Functions.
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Fig. 1.
Tracing of respiratory movement following the repeated applications of ES (electroshock). Time indicates

2 minutes.

1. Before and after the 1st ES. 2. Before and after the 2nd ES. 3. Before and after the 3rd ES.

4. Before and after the 4th ES.
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BBz Lb L.

[. % & 5 &
WK E (HhEI2~3kg) AV, urethane

Fig. 2. :
Blood pressure curves of the rabbit. ES was repeatedly applied
at intervals of 15 to 20 minutes. The variation of the response
curves were recorded, 1-10. Successive changes of blood
pressure. E. Abnormal pattern which appeared between the
2nd and the 3rd ES. This is a sort of the 3rd-class fluctuation
of blood pressure.
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PREPLE S T3, s AT EHEHRR
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EENCES L 2R b0 TH 5%, BEOE
BEEReh a3 HL 2T B72®, amerizol
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FlLl. 20oERR#E3INRLEL Yk, &
BoFEicies T, B S BRCZERHR LR
L U7, No/NEHZE AT RIEDZREITH

Fig. 3.
Blood pressure change following after’ ES with
intramuscular injection of Amerizol. Each ES was
applied at an interval of about 20 minutes.
1. Before and after the 1st ES. 2. Before and after
the 2nd ES. 3. Before and after the 3rd ES.

Secretion in cc.

2.2} Normal control

2.0k 30 min. effect

0.8~
0.6+
0.45

0.2r

E

40 50
minutes from pilocarpine injection.
Fig. 4.
Mean salivary secretion curves before and after
the treatment of ES.
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Fig. 5.
Erythrocyte sedimentation rate. Two types of ESR. A=after ES, B=before ES.
The left lower and the right curves are respectively experimental data recorded
with 30°-inclined glass tubes.

Fig. 6.
The record of the intestinal movement.

Time mark : 6 seconds. -
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- Fig. 7.
ECG of the rabbit. 1. Normal control. 2. Immediately
after ES. 3. Some time after record 2.
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Fig. 8. ]

RR-intervals of ECG. 1. Typical case with accelerated heart rate
after ES. 2. Case without any change after ES. 3. Case with
prolonged interval immediately after ES.
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Fig. 9.
1. Cardiotachogram recorded by the electromagnetic oscillograph.
Normal control. 2. After E. S.

(38 14)
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Fig. 13. %) — (adrenaline %Egﬁ@%

i

Heart rates after ES. The records taken at a higher speed in order to
_show the details of cardiac rhythm more clearly. 1. Normal control. R, KRR AT
9. After ES. The scale on the left indicates the heart rate per minute. B ol ADKSHE Ol

The total recording period : about 20 seconds.

Cass o Carell

2 B

.......

214 SRS N 2 11;:
éS,AdendW ES, Plocarpime
Caaes  Cace 6 Case7  Cade§  Cane/3 Casel4 Case /5 Case /6
~ Fig. 14.

RR-interval of ECG after adrehalme or pilocarpine test. 1. Under the normal control and after adrenaline
injection. 2. After ES and after adrenaline injection. 3. Under the normal control and after pilocarpine
injection. 4. After ES and after pilocarpine injection.
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i,
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Fig. 18.
Action potentials of the vagus nerve. 1. control.
2. 8 minutes after ES. 3. 35 minutes after ES.
4. 45 minutes after ES. 5. 60 minutesa fter ES.

57, BB pilocarpine O UNEHICKT 55D
g sgciky, RBNERICED, B
TEHREREZRTOT, RORKRO AL
Rz LR TH S, B, SRR
TR BIAS B R % 2R < BRI B R
BHBICEY, roRSHoBELEMLEI LD
IR B,

RO T 1,000 % adrenaline 0.6 cc, 100
f& pilocarpine 0.6 cc % 54 L 7=.

8. BEWMEROEDERK

TS EARR ORI TE X 0 B Mo i
REVEN 2 T 5 &, SCEARRE T IR EE15,
16K, BTN XS5k s. £RCRL 27

Fig. 19.
Action potentials of the vagus nerve. 6. Control
(11, 8 a. m.). 7. Immediately after the 2nd ES.
8. 11, 28 a. m. 9. 11, 40 a. m. 10. 11, 40 a. m.
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Fig. 20.

Spontaneous discharges of the cervical sympathetic nerve, picked up from the nerve on one side, while
stimulated on the other. 1. control. 2. During the 10-second-stimulation. 3. Immediately after stimulation.
4. 5 minutes after stimulation. 5. 10 minutes after stimulation. 6. 15 minutes after stimulation.
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Fig. 21.
Spontaneous discharges of the cervical sympathetic nerve, picked up from the’nerve, on one side, while
stimulated on the other. 7. Immediately after ES. 8. The sympathetic nerve was stimulated 6 minutes
after ES. 9. Responsibility shown immediately after ES. 10. 5 minutes to 10 minutes. 11. 10 minutes
to 20 minutes. 12. 20 minutes to 30 minutes.

Fig. 22.
Action potentials of the sympathetic nerve. 13. Action potentials recorded after 12 succesively. 14. During
the stimulation of the nerve on the other side. 15. Immediately after that. 16. 5 minutes after that.
17. 15 minutes after that. 18. 30 minutes after that.
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Fig. 23.
Action potentials of the cervical vagus. 1. Control. 2. During the 10-second stimulation. 3. Immediately
after that. 4. 5 minutes after that. 5. 15 minues after that 6. 30 minutes after that.

Fig. 24.
Action potentials of the cervical vagus. 7. During the 10-second stimulation. 8. Immediately after that.
9. 5 minutes after that. 10. 15 minutes after that, 11. 30 minutes after that.
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Fig. 25.

Action potentials of the cervical vagus {Instances for insignificant effects). 12. Control, sometime afer ES.
13. During the 10-second stimulation. 14. Immediately after that. 15. 5 minutes after that. 16. 15 minutes
after that. 17. 30 minutes after that.
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Fig. 26.

ES produced a more remarkable effect on sympathetic discharges than
ear-lobecooling in iced water. 1. Control of sympathetic discharges.
2. During the treatment of cooling. 3. 5 minutes after cooling.
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Fig. 27. '

" Sympathetic discharges immediately after ES. 1. Immediately after ES.
2. During the treatment of cooling. 3. 5 minutes after cooling.
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Fig. 28.

30 minutes after ES. 1. Control. 2. During the treatment of cooling.
3. 5 minutes after cooling.
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Summary

Electroshock (ES) was applied to the head of the rabbit, and its effects on the autonomic

nervous system were observed. The results are as follows:

1. Transitory apnea occurres after the application of ES, and hyperpnea followed after

convulsion.

2. Blood pressure rises suddenly after ES, but returns to the normal value gradually.

This rise does not depend on the convulsion.

3. Most rabbits show the slight degree of increase in body temperature after ES.

4. Salivary secretion caused by pilocarpine injection, increases after ES.

5. Erythrocyte sedimentation rate is slightly accelerated after ES.-

6. Peristalsis of the intestine becomes remarkable after ES.

7. Heart rate increases after the spplication of ES. By the techniqueofa cardiotacho-

graphy, new patterns were noticed as an effect of ES. The effect of adrenaline or pilocarpine

becames more remarkable after ES than in the normal control.

8. Spontaneous discharges of the cervical sympathetic and vagal nerves were observed.

Records of increased discharges were obtained after ES.

9. when the similar nerves were electrically stimulated, the sympathetic nerve showed

a heightened reactivity after ES in spite of the depressed reactivity of the vagus.

(Department of Physiology, Nippon Medical School)
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The Physiological Significance of Water form Myocard and Fibroblast.
——An Experiment of the Sasagaw guiding——
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Table 1.
The dehydration quantity of the heart of a chick
embryo.
Z.T. 23°C FE.T. 62% Ausbriitung. 10T.

B\% A B C D 5 @FY
B \5 No.”8 No.74 No.%5 No.?% % %
o 265 242 248 253

0 1965 1055 81 1385 113 127
20 80 v 158 277 3 %5
s b 09 58 93 318 a3
0 355 0 stn a3 BT 420
50 338 423 a4 srp 452 488
60 359 155 4oy 641 566 574
W 38 i 58 oo 576 597
8 630 54 sio 7as 616 639
o 527 &3 s i 1 670
100 8 @3 &7 7as 675 696

78.2

The figure of the designated result is shown in
Curves as in figure 1.

I

199, 1 zT
o F-T.

59

3 20° 4 6 80’ 100°

Fig. 2. . .
The dehydration quantity of the heart of a chick
embryo,



430 | BF—— DN Fibroblast i) 5 KOABWESE — W/IIREORIE—

Table 2.
The dehydration quantity of the heart of a chick
embryo. : )
Z.T. 25°C F.T. 73% Ausbriitung. 10T.

F\&E A B C D E B
8} \5Z No.68 No.69 No.70 No.7l No.72 %

mg mg mg mg mg
o 274 257 231 228 248

10/ 4.0 3.2 3.1 4.2 29 141
14.625 12.5% 1342 18.42% 11.7% :

71 61 58 78 55
20 579 937 o951 342 o221 2 266
100 87 82 106 80 .
30" 365 338 355 465 315 08 -
122 109 103 125 100
40 445 a24 446 548 403 O3
sy 140 129 121 139 17 .

51.1 50.2 523 609 472

. 152 147 136 149 132
60" 555 572 589 653 534 ool

. 162 159 148 157 144
0 591 619 607 689 581 OL7
170 170 158 164 154
80" 690 661 684 719 621 001
oy 178 179 166 169 163 oo

64.9 67.7 71.9 74.1 65.8
184 18.6 171 174 17.1
100" g71 723 740 763 689 -7
The result of the tissue culture is as schown in
figure 3.

1% ZT 257
* FT73
0/2
O/A‘/"
(o] — /‘/
= x—-’:__,%’
o/ % -~
Y = 4
<
5 ///ﬁ?/
° A//,
5 //{/:
‘ //
7
0.,/
%
: - - - - —
0 “20 ‘ 40 60 80 00 p

Fig. 3.
The dehydration quantity of the heart of a chick
embryo.
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EBRAROKEET s HRMEROEET 202
b=, ' '
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R, B BOIE OSSR 0ZL ESE 2 Bl
ANFBEI TR TH 5. LR OBEN Ve
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ElL BAREZIE S R E L7eds, EROMWE L
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LB R T Table 3.
55°C 2543 7w Wm0 &R s RS
SRHBRID T A\ By, 00 10 20 30 40 50 60 70 80

v M B
15% 10§ (éﬁ%&i ) 249 217 188 164 144 126 11.0 99 89
2P HEEERD 2. CF 35) g

- 45°C 2543 10fm Eﬁ(qz %‘) %ﬁ 00 127 255 343 420 488 574 59.7 639
2PlicFETERD I s (4 {i# JA 339 358 325 330 347 304 273 259 236
MEpic Fi R :
A&7z Fibroblasten 3 B g m 091 047 026 013 002
DOOBREEY A D120 ' ' )
AR B 79p x¢ BB 427 453 412 437 405 398 392 367 3.24
T b, 1 g_ﬁ
bl R , A% 135 063 044 022 008
) WRBOHOBRAR e anix s B (g swC 27w (7
ERLO HER T HE (S {E) Mk $E10R B F.T. 67.5% ,
R AR e The result mentioned above is shown in curves as in. figure 4.
S 7 R T IR AR -
KLTwL. LR ) T i‘mmqm) ______ o
~~~~ “---_._‘_-_-
----- )

OO EREZ 100 &L 4w
T B%FB%'IE: i (ﬁg% % f&- i ’
R, #1% H2R

TN e EE
0. -

RO 2%, IR, .

CRTI Th B, = ;>><i«\\\\ |
O T BAIEL Y 20 ///// . 1&*
9 HMEE T - o
REBICRT 50T % .
Ho. i, BERIKO R , 1W§
ErEwiEd T, Th % ;:::::::::r~“‘§ﬂ Bl
PLEBAR SR 7 < 72 = i YR IR T
RO O O B ¥ B & M '

R, FHEROES Fig. 4.

The result of the tissue culture. of the Contrast.
(Ringer's liquid only is immersed).

Fig. 5. (% 1800)
Immersion in Ringer’s liquid for 20 minutes + Fig-6. Immersion in Ringer's liquid for 40 minutes. ( » 1800)
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Fig. 7. (x1800) Fig. 10. Dry dehydration for 40 minutes. ( x 1800)

Immersion in Ringer’s liquid for 60 minutes. Growth
by division of the cells is observed around the
mother tissue.

i

Fig. 8. (% 1800)
Immersion -in Ringer’s liquid for 70 minutes.

The result of the tissue culture of dry dehydration.

Fig. 9. Dry dehydration for 20 minutes. (% 1800)

Fig. 11 (% 1800)
Dry dehydration for 60 minutes. In dry dehydration
for 60 minutes, a very slight fibroblasten, thus,
is observed.

Fig. 12. (% 1800)
Dry dehydration for 70 minutes. In dry dehydration
fol 70 minutes, growth by division of the cells is
not observed around the mother tissue nor is there
any wandering of the cells,
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Fig. 14.
The microscopic image of the phase difference of
fibroblast.

(% 150)

Fig. 15. (% 150)
The microscopic image of the phase difference of
fibroblast. ’

Fig. 16. (% 1600)
The microscopic image of the phase difference of
fibroblast.
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BICH DL OEBERCED b s, MBS O
REES 365 U, mitochondriaid i ORI, B
Mz L CEH OB e LTaE Db
h, MIEFEREZEWHL w5 (B4R, 215
X, 2816I).

B

(% 800)

- o
Fig. 18. (% 800)

Dehydration with 0.75 mol Saccha-Ringei's liquid.

e

(% 800) -

Fig. 19. Normal.
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2) Bik Fibroblast O friREBEREHIT &
BERIEYEZ X - TRk & hv7z Fibroblast
-0, ABEEMEERO 1l BBRIRL 2

Fig. 20. (% 800)
Rehydrated after dehydrated with 0,75 mol Saccha-
Ringer’s liquid.

Fig. 22. (% 800)
Dehydration with 0.75 mol Saccha-Ringer's liquid.

OFIEONC Fibroblast i i) K O4&BEE —H)I1IRE Ok

|

(BE24 3 s HR). ERREEAR I X Ak T,

HHiE B —f%ic 78 = iI2 homogenious & 7z U, B4
BEOomELED LY 5. K Umitochondria
X, 0.25mol, 0.75mol, Saccha-Ringer ¥ T

Fig. 23. (% 800)
Rehydrated after dehydrated with 0.75 mol Saccha—
Ringer's liquid.

Fig. 24. Normal. { % 800)

Fig. 25. (% 800)
Dehydration with 1.25 mel Saccha-Ringer’s liquid.
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. Hlb, ,

1) 281 e liskictE > medium RH® Ion &
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2) BiKOEEBDTHREE T ML 2L
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Fig. 26. Normal. (= 800)

‘(XSOO)

Fig. £7.

. (% 800)
Dehydration with Ringer's liquid (Ringer's liquid
with a density 4 times that of an isotonic solution.).

Fig. 29. (% 800)

Dehydration with Ringer's lquid (Ringer's liquid
with a density 8 times that of an isotonic solution.).



fﬁ?@mﬁw&w%@mmm;?r%iﬁgg
13 Fibroblast D 3ZREZFW 5 & 1F, B
DR ONKERED HEKTH - T, ZOf
IKTIE TERGIRA O 25, m |
N BB ER TV R EE LTk b 2.
BL B EofKic X - Tk E OfEakE &
5 0T, HEJEEA/MESR O Elementary unit o
living system O {#ERic 3B 2 4 U T RO FEHA
HLEFEER R R BDT, 5 - TKD M
LT, bEPOREERETTNELRDOR
LHEL v, H KRR L T E Ok 0
ER#diz o T, FibroblastO 887 0N T4
FERAE, Nk FSET 5. 849% @SR L B
Lioin B TEEN BBEo Twv B,
%ﬁ:nﬂiv&%ﬁﬂw%%m;b,%ﬁ%h
BAMERD 2 JiEaREN TDF HEETFIT I - &
TLES iz, FEETLR RE0T, Wi
BOEKIZ X - Th THEERL »EELEL
VIR, FAES), SER doniikiiiiic o
WTTT o BRI X 3EHE, AT
BEnRAEAEd b 5. ZOBFEEL 3 H
BELRERTHA 9. b OBIWHE, O
DANE R B A 7o Rk O A FHRER I R B O
ATERL, TRTOEFRIC DV TOHEHY
RUERRDELIEC DD TED D E0H.
T OFERIC B TERHE RSP, P, R
TK3D, LTS OBEERRENL A b A | PRI
BEE DB &L O L FEMLUE .

5. & .
RO b HREER T X - TOBREL
#i—Fibroblastic fi « O & 2B E R, TondkfkE
HFEEOLRIIC £ D RIRAFREE fo & L o
T, IR BUKSER & B
Fifkic &%, AR, mitochondria ZE0 Y
& WA PR TR L TR O T & ST E 18
7= Hin, 1) EREEERO 075 mol Tid
¥ %' mitochondria @ deformation 1ZZ8.% 45“
Wi, 2) Fibroblast i3s3 VI
'm%éh%%%amabf,@ﬁbk@kwig
RAIEDEILIC X > TEKERIC T 515 E
FEET 5 e, FRBREOIE EEREOET ]

i

-

7B L HLOEKERIRIIL < 72 5.

EiH——OEONT Fibroblast 12t} 5K OEIVE — W) IERORIE—

TrEnl, ZOREBERKCY S TERELD

DHEEEBL IO B, HAKCERELL
o)<
3, BAREERKOSE L& HMTHE. o
NEDZ &z X ) RIEEIVE O BENER R 5 ©
5 HIKA & Atk MEEIR, »OBREOER
ERTEZEOLORD Y TOREEZEL L5
DIKG DIFEE, AROIIEEE E £k
Ll eiRabhs. Hboh&SE—#Ho
BRI, FA, R0 HKEKER R
Ve b & TR R OMEE L B L8 5.

V. #&

KR FUVE R © 2:4F 7= % Protein, Nucleic-
acid 20 Lipoid 23##%& L T Liponucleoprotein
system Z R L, = NEOEIFEAEDR 21K
AR - TZzoIonEEEHL, FHicZhic
#E o O Ion b Bl 2 T—E % ® Ion iEH:
OBRE &1, FIZ AL REKETKER
Y AR R oESFEA MR, HeRkE4ED
T Elementary unit of living system (Z=#5%:
ABAT) & U CTHEBER A TRILT S
F L TE O EIKE B EEGIKD 5 Bk~ &, Ton
FEME QIR & T HEINT 5 2 LT X - THEHER
WERBAC 72 % &\ D . ARiGEEA/ NS O HEBEAIH:
FEO—FE LT, MR OEBFER LKk OFF
B AT 5 - 0 I AR B 3B & 15
5Tz, % OREEERE & ARE L kiR E koM
SHERT Az L 3HEBE 5.

1) BB ORERIKE R 5w T, 5t
RO OB L 065.39%, HERkEKE D 849%
Tk SRR BB 78 B & & &4 2. U
B 22 VI A0S REATRRET
H BN, 761~769% I/ fy, SRR
STV 5.

2) OEROTRIKE, ElbARER O E i
TRABMRIT X » THAED b AL RO Jizk o s
EH Ly, AbEnals s @EEE L
THEBOERL RvER, EFTRMHEEEL
O 7699, AT BT, i T761%T
H 5,

o
af



BiH—— DTN Fibroblast 1Tt 2XKOAEBHES —EIEEORT— 439

3) WO AKBICHCTRY & b 1F, B
Kiz X 5 BERETFERARLL SHKD O
84.9% T 5.
Bk EOBROBOTESR, B’DF 0K
BRETHZEVIBERALPERTHOTH
5. bz oBEORK T %72 BHKkopE
T ERDT,
TRICRLIERNOERCEMEREST, &
DU EDFIKCIFEAIKE 248 5 Th 30 &ER
DL ELBOBIBROEFEHLI B A, EIE
NERTLER/NREOM (BB 2 b
BLEBR k30t thid k.

4) A, ¥Hic X 58— Fibroblast @ i
KieBwTh, BEBERRCEESNBEHIC
X - THlE O SERE, b EEEHIC K B
HEERTLOLEZONIRENE LN 5.
INEZBBEERICL ET EBUDRRENE
CTHs. BIbkzBnEBas 2880 0H
CEEBRE BABBREC 5. SR, Bk
KBS Sk @&w/&ﬁzhﬁ%ﬁﬁﬁm%ﬁ
(okERL) OFERAS, REE & i Y homogenious
REREGERT. b, Proteinn, Nucleicacid &

U Lipoid Din& F 074D Ton &3icde:

HERINCKRBERE 2 RETh - T, AEHEFE
I &5 TIKBWEDOL OTH B8, e
DERE I RNz b2 OEER 2 Eb L
5L HOTHNBOND. T hEDBEmME,
KHEO TEEEAMRC T 2 80 FHet %
HISREE, © e 2HET 3RS L
ETREBEL R,

5 EiBROHIER OB, oKD E
X > TSI B R ZT 5 O Th o
T, RACBKEZHERThEENCBE L R
ULo2% ORI < IcERT 2. RLZ 0O
7K2% bound water CRIER\CEEY T, i, W&
BEE R D EKEMEIC X - TEBRE Sy
DL T HDIKM I BRI, FBOEERER
L7s3. 2OMEOREM, FHRABROSE

EMRESICR B DD TH . B, ek EE
PERBIC BRI 2, HE/KZEERSEOE 2T
% LR T EEEA/NMRGR OFER LY ES, Hie

CEDD OB AR R R

SO AR O [ 53 A % SRR

6&%%%ﬁﬁmxorﬁﬂéht$mta
 HECH Y, KIAHRE R AR & R 2,
Wiz, BEEIABERICEST 5. X, EkisEs
FHERBEER O RIVERIEC 5t & B 2 I8ENHEE
PEEHEO/NAEFELYE el ARELI
REET.

% [

1) AT (1951) BF-BEEE 343 SUEfAMBE
2) TENAE » #1RE= (1952) BFEEMEE 2, 107
3) Sasagawa, K., & T. Hosomi (1949) Acta Scholae
Medicinalis Universitatis in Kioto XXVII, 96
4) R 7 (1954) B LAY HHESTHE
5) MBSk (1954) HEFSEAM T B EHA T HE
6) Gortner, R. A. (1930) Trans. Faraday Soc. 2§, 627
7) Sasagawa, K., Hirota, T., Taschiro, Y., Tsujimura,
K., Inoue, T., Yamane, H., Nabeschima, T., Sogami,
M., Kanazawa, R., Ogura, M. Kato, M., (1956)
The XIV Jap. Cong. Part. |
8) FAETE (1957) 14BN # AL 2 X SR A T RE4E
9) Morosow, B. D. (1928) Arch. exper. Zellforschg.
7, 213 ,
10) Morosow, B. D. (1929) Miinch. Med. Wschr. 75,
1713
11) Carrel, A. & Burrous, M. T. (1911) J. Exp, Med.
13, 526 :
12) Ebeling, A. H. (1914) J. Exp Med. 20, 130
13) Hogue, M. J. (1919) J. Exp. Med. 30, 617
14) HpH FERE (1927) 2 ERHOE 10, 405
15) BRKEHH (1929) KK 458 28, 1573
16) fEYEERT (1929) H Rk (Ai#E) 23, 1945
17) TEJEERF (1930) B #URER (BahR) 24, 427
18) Rous, P. (1913) J. Exp. Med. 18, 186
19) Lewis, M. R. & Felton (1921) Science. 54, 636
20) Mendeléeff, P. (1923) C. R. Soc. Biol. §§, 291
21) Radsimowska, W. (1923) Biochem. Z. 142, 36
22) Fischer, A. (1921) J. Exp. Med. 34, 447
23) MR %UWQ%%E¢$8,M9
24) /NRE A (1932) B f#0WEE 24, 2047, 2083
25) Lewis, M. R. & Lewis, W. H. (1911) J. Am.
Med. Assn. 5B, 1795
26) K Hh - HPIER (1913~1914) EIZ!SF HEE 2,
287
27) Cohn, & Muray (1925) J. Exp. Med. 42, 275
28) /NS¢ - InFF3ESE (1927) B AFYpEE 6, 118
29) R BE (1955) fEigiEE L HIR 10
30) ARAT BR (1955) MakEs 2 LR 20
31) BsH  Hy (1955) MRS MAEIE 55
32) Hodgkin, & Katz (1949) J. Physiol. 108, 37
33) Nastuk, & Hodgkin (1950) J. Cell. Comp Physiol.
35
34) 7R B (1956) HIBENAMAEEESRFELOEE

1=
=i



440 =S

35) FAETE (1957) 5146 R OV 15ELT s A B EkEE
SNWEF

36) ﬁf’ﬁ—‘% (1952) KBREE:5k 32, 4681

37) TEIRIET (1957) FHBMRIC T 2 KOEBMER X
D EIREER S HIRRIC RS F14EhE S
REESTRE

38) M. Verworn, Enegung und Lihmung (1914) J.
Verlag von Gustav Fischer.

39) M. Verworn, Allgemeine  Phegsiolgie (1915) J.
Verlag von Gustav Fischer.

40) A. I Oparin (1955) Lactures made at Ann. Meet.
Biochem. Soc. Japan. Chap. 2

41)J. Baltemann & R. Hober. (1947) Blaklston,

‘ Philadelphia. 97

42) S. H. Bensey (1938) Anat. Rec. 72, 351

43) A. Clande (1942) J. Exp. Med. 84, 51

44) C. P. Burnum and R. H. Huseby (1948) Arch. f.
Biochem. 14, 17

45) W. C. Schneider (1951) Cansei. Research. 11, 1

CMJF I ONT Fibroblast i) 27K OEBHIEZR —HF/fEEORE—

46) A. E. Mirsky (1951) Hans.'Ris, J. Gen. Physiol.
29, 475

47) E. Chargaff (1944) Lipoprotein, Adv. Prot. Chem.

48) H. G. Bungenberg (1932) Protoplasm. 15, 110

49) F. Haurovitz (1950) Chemistry and Biology of
Protein.

50) Schrodinger, E. (1948) What is life? ff /K «
EHRXR EERHE)

51) Szent-Gyorgyi (1948) Nature of life. FFF/INIRA
R Akt :

52) K. Sasagawa (1948) Acta Scholae. Med. Univ,
Kyoto. Jap. 96

3) FEREEAHD ; 15, MEE#E Myofibril, Nevofibril iZ
T HREBL VE, FEBERHE Protomyofibril,
Protoneurofibril. IZK.5 (GRAE)

54) [REMEFK (1957~1958) A= TEEA/IMETH O &5 F#t
S IEREREE %M@EKEE%%AEﬁﬁa A
AL 18, (858)

" Summary

Protoplasma contains protein, nucleic acid and lipoid as macromolecular constituents.
These macromolecules do not exist separately, but usually exist as a liponucleoprotein
complex. Moreover, water molecules combines with ionic or polar radicals of the complex
(bound water) and a number of such complex exists surrounded by free water. Sasakawa
has named suchcomplex a “Elementary Body of Life”.

It is the purpose of this report to investigate the correlation between the vital activity
of cell and water. The results can be summarized as follows. »

1) The dehydration experiments with chicken embryo heart muscle show that the
limit of the dehydration, beyond which growth after rehydration is no longer possible was
65.3% of the original weight (or 84.9% of the total water content of the tissue), and that
the limit of dehydration, beyond which no excitability remains was 76.9% in summer and
76.1%; in winter.

These figures show that the water is the essential factor for the maintainance of the
vital activity of the heart muscle. ‘ »

2) Single fibroblast was dehydrated by concentrated inorganic salts or by concentrated
organic substances. Growth of the cell was inhibited by such osmotic effect, however when
the osmotic pressure was decreased by addition of water, growing capacity of the cell was
restored. Electronmicroscopical observation shows that the dehydration over the upper
limit of 84.9% resulted in the destruction of the fine structure of the cell.

3) These results demonstrate that, besides protein, lipide, nucleic acid and salts, water
is also an essential and important component of cell and support the assumption of the
“Elementary Body of Life” that the bound water is related with the exc1tab111ty of cell,
while the free water is related with the vital activity of cell.

(Dept, of Physiol., School of Med., Kyoto University)
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The Substances Producing the Intrinsic Intestinal Reflex.
[. On the Spices.

A

[. #&

TR, WREROHRIC R LRk Rl
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BEER s BACT 5 emb3Y. Ll
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FIEREECZ OBRATEEDY, B/MEE
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S TEM 2 BiicEEL, ERERBEO
LB L, B& 10-15cm OZ2igH % iR
McBlE L, WL YT sz sick
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Fig. 1.
Arrangement for experiment. A ;kymograph. B;
tambour. Cj;sigal. D;chronometer. E ;water
manometer. F ;rubber tube. G ; mesenterial artery
& vein. H;balloons. I;intestinalloop. M ;intestinal
mucosa.

Fig. 2.
Effect of rocambole applied to the mucosal surface
of the denervated jejunal loop upon the movements
of the loop.
Dog, 8kg., anesthetized with urethane (1.5g/kg.) and
morphine (Img/kg.). Tracings from above down-
wards are changes of intraluminal pressure in the
oral balloon, changes of intraluminal pressure in the
anal balloon, signal showing the beginning and the
end of mucosal stimulation and time in 6 sec.
intervals. Stimuli are applied on the mucosal surface
situated between two balloons which are at a distance
of 3 cm from each other. The explanations are
applied to the subsequent figures.
In A and B the stimulation produced excitation
above and inhibition below the stimulated spot.

PR

ERIC v ~EFERE BEaB ot oh s
L DT, FEHEFEHNELT; =v=2, =7,
FE, F=X, VHY, BT, F4zv,
FUHFSY, Y aVH, TyF e,
THEYE, Frv ey, FFThHY, HEEE
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xm )~ vVTh%. «
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F3Ro pH EIEIC R EREE Ay, HC
© pH iz BEE O pH M GU-3 Type i
Ry T(EU;HE[/ 7. ’

. = B & &

A, HRRER St
1. =|MEEsEH
a. = ¥ = 7 Rocambole, Allium sativum L.
=v=7OBEZEHLETEHL, ZhiEl
UIBEciER T 5 &, Fig. 2, A KFET X
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T, R B TS O s BE B A2
D, MEMGHEOWRDLAE kD, MFRAIC
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Zbl=y, EROFEIC X 585, Ab
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bh 3. WCEIEE BN Y DL
D, WL THBEIOREICET 5 (rebound
phenomenon). JLHEFROH L vz —H g O
EERREIC 5. B Fig. 2, BloATr s

ay v,
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KRB ECEL CLEEMEREAB RV T
ERD D THIFHREORESCHHED - I
BXEFT 5000 LBbNh 5.

b. =% Leek, Allium odorum L.
=TRECEOHDTEMAL ELATT IR

U, Jernitie b or 20 E EREiic o,
INhEBEZ O =rBeTd, Ao
Foit & BRI R - S VRO LB TR E
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V. Fig. 3 W R/RTHIEsEPFF B Db =6
CTh o T, MDA XTIl B AR5,
LRIZZOBlc L HbRBLEMTH - .

c. % Welsh onion, Allium fistulosum L.
FELCBVTEL=v=2r 05 LAM, A
(oS EEHL TR 29 % &2 020

Y HYREIR= =2 0FREFEA EREET
b 5.

d. # < %% Onion, Allium Cepa L.
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2. BRIOFBSE IEORESE ) 5, &
CRTEHBL A TBI o2, 2ThbOHANRR
XFRIFFLOECERLLD.
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TG E ik = 443

Fig. 3.
Effect of leek applied to the mucosal surface of
denervated jejunal loop upon the movements of
the loop.

Fig. 4.
Effect of horse-radish applied to the mucosal
surface of the denervated jejunal loop upon the
movents of the loop.

BRh 5 I,

g. 7 v¥'Horse radish, Wasabia Wasabi
Makino
LR TELE VY ¢ ORES, TR
Tl 2THRROBY v e 2 BRI 2 5 & 3
@%%T=V=&@%%t@ﬁﬁ%&ﬁﬁbh
5. RIBRREHAL O oAl B8 v TEIER&sic
HoFEWEI LET3. 20X TiEOZTL
R BB OWRE R b 2 hic BB T 5 AEhE
DIFEMbAREL 85 (Fig. 4. mBYFCICH
WTHH U FCIL BT HIEREEETH 5.

h. #9+% Mustard, Brassica cernua
Hemol
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i. ¥ 4 =~ Radish, Raphamis sativus L.
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j. @ 2% Pepper, Piper nigrum L.
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k. +v#5> Red pepper, Capsium
annuum L.
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X725 5 7z,
l. ¥ 2 v ¥ Ginger, Zingiber officinale
Rasc.
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zylum piperitum DC.

Py 2 VOELT I EL CHIERCEML
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piper L.
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BEEL B, 0B BAlics Tl
B U TR Eb i BB HE OB D DR % A~
2, &{BLOBDLRRCT &L H 5.
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a. v Lemon, Citrus medica L.
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. b. ==X Citron, Citrus Junos Tanaka.
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2L, ZOBAIKBY TS vEY & AficHY
OO TEE BAIOIEISE - 2. Ll v
EVOHEIT L bR T USRI - 2T
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c. vy 7 Peppermint, Mentha arvensis
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d. 2+ Y Parsley, Petrocelinum sativum
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var dulce.

ANy Y EREOFETEP B E RV
P HIFIRSRERC 220k TR0 72 5 2.
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Brit.
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Fig. 5. .
Effect of lemon applied to the mucosal surface of
the denervated jejunal loop upon the movements of
the loop.

A B

Fig. 6
Effect of rocambole applied to the muscular coats
of the denervated jejunal loop upon the movements
of the loop. )
The grated rocambole is applied to the serosal
surface situated between two balloons.
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Summary

In dogs anesthetized with urethane and morphine, the intrinsic intestinal reflexes were
studied by applying the various mdshed spices to the mucosal surface of the denervated
jejunal loop. The movements of the jejunal loop were recorded by means of the balloon
methode in the regions both oral and anal to the spot stimulated.

1) Pungent spices, i. e., rocambole, onion, leek, horse-radish, and mustard, produced
powerfully the intrinsic mucosal reflex : Both muscular tone and amplitude of the rhythmic
contractions were increased in the region oral to the spot stimulated, whereas in the anal
region both muscular tone and amplitude of the rhythmic contractions diminished or inhibited
completely. By the radish and red pepper an inconsiderable effects were obtained.

2) In HCI-0.9% NaCl solution the threshold hydrogen ion concentration was 1/45 N.
Hydrogen ion concentration of the mashed pungent spices was far lower than the
concentration above described. This fact suggest that in pungent spices the mechanism
eliciting the mucosal reflex was not due to their acid reaction.

3) With regard to aromatic spices, lemon and citron which showed a high acidity
elicited remarkably the mucosal reflex, whereas no effect was observed by other aromatic
spices of which acidity was low. Consequently the mechanism eliciting the reflex might
be thought to be due to the acid reaction of the spices.

4) The pungent and aromatic spices which produced the mucosal reflex remarkably,
elicited also the remarkable intrinsic muscular reflex, when thay were applied to the
serosa: The movements of the loop were inhibited on both sides of the spot stimulated.

(Physiol. Dept., Okayama Univ. Med. School)
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Studies on Spontaneous Vascular Fluctuations and Vasomotor
Responses in Normal and Arterio-Sclerosis. ‘
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Fig. 1.
An example of vesomotor response in normal subject

to pin prick 1), deep inspiration 2} and volume change
by venous occlusion 3).

) Table. 2.
Number of positive response to various stimulations
" in normal subjects.
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Subjects examined .. of of of -
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Stimulation g age age  age g
Pin Prick 11 11 19 10 14
Pincette 11 11 19 10 14

Deep Inspiration 11 11 17 9 11

Voluntary
Breath holding o 9 B 7 8
Venous Occlusion 11 11 19 10 14

Total 11 11 19 10 14
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Fig. 2.
An example of vasomotor response in patients to
the same stimuli in Fig. 1.

Table. 3.
The same in patients with Table. 1.
Number of
Patient group
~Z [ I i v
Stimulation
Pin Prick 22 19 2 0
Pincette 21 16 1 0
Deep Inspiration 25 12 2 0
Voluntary
Breath holding 5 4 0 0
Venous Occlusion 25 30 22 0
Total 25 33 27 15
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Relation of author’s classification ( | -~V group) in arteriosclerosis to blood
pressure, sclerotic change of retinal vessels and amount of blood cholesterol.

a)

Histogram iz I T 5.

D. ZEFROLEER—E

1. EBBICHTIF—HKH

EHEHIC R\ TIEH & bFaA EERRET
EAEORERETL& L Ry, BUREREDT O
DARFHEOBH L VRN L2b 00N, Birbd
CEAOR—FMED S 5 b D% 2 FIFRD 7203,
1 B FREEIR 7 LIS CABRRR O S DO Th Y fiiDd
1 B BEERTTRRE B CEER B ORER
OhBLDT, EEHLIRELERCHOT

) 211’)97‘:’_'.

2. EMXEE(LEEC ST BF—Bik
BNIRERALEE Cix 2Bl 5 flic b & bR
R Db DE|/bd. LBLIO5HL E-
BECNERFEEZOMOBEEEETSH0OT
B o T, EleTHIE 5 H B A EREESHE
B RBET, EEH LR TEIRBEMET
BB OR—BMER DB EME L R, FRR
OB XV ZDOR—FHEORD BN DL D
BECASErOBEOHBLOT, DL bAR
ERELT - - WHEOBNRERE I B\ T, ke
K BIRBEAGRE & L COR—
Ei e T A L e B
wHDOTHBEBEDbRS.

Groups | ﬁ> L/ Ek—‘- %EOZF%%%@
Blood ™ | I I\ s N
Proseure , 32 IR E OB IREEALAE
Max. 160} 10 (40%) 9 (27%) 2 177  EEokwTE, 2Peb
160~200 12 (48%) 17 (52%) wwwﬁ 6 (40%) EREOR—BMERH B DT
200 1 3 (122) 7 (21%) 7 (262%) 8 (53%) FhvREv sz e iE—
Min. 90} 8(329%) 10 (30%) 6 (22%) 3 (20%) N —
90~110 12 Us%) 14429 8 (0% s o PRAHETESS.
1101 - 5(20%5) 9 (28%5) 13 (4825) 9 (60%) E ZHEREEERES
b) DBEBR
Groups
Changeof ~. i i i 1. FREEMEEOBER
Retinal Vessels . EHhRalc A3 L 951X
K-W | 22 (882) 25 (76%) 11 (41%) 2 (142) MEHAFE 200 mmHg Pl RO
I 3 (12%) 8 (2426) 13 (48%) 10 (662) _ Yt
i 0 0 3(11%) 3 (20%) b [ ~VH#cs TR
9 xBykic12%, 21%, 26%,
Groups 53% L IREIL % <, HRERE]
g?li)ﬁter} ~ l I L W I 110 mmHg LLED &
T.C. - 1984+162mg/dl 199.9+18.1 2201207 2264%306 13 <IEKIC20%, 28%,
C. E 127.4:14,7 134.14-14.0 140.0+13.0 151.04+245  48%, 69%Th 5. IHE



e —— i A RO 0 A R R B 96 455

HAE 160 mmHg DITFO L 0T | ~V Biclg
Kicd0%, 27%, 7%, 1% ThYH, HERE
90 mmHg LIF O & 033k x32%, 30%, 22%,
20% & ERIZ /N & .
2. EAFEELBREFRR EOBE
AELER B 1T ImBIIREE {L iE B 3 © Keith-
Wagner!® O8Iz k% b O & flskic 3 3 K
R kA OMBEERNLE B55%Db).
KW [Bobtoi], [#0Lo8KREBHT
B%% 50, K-WIEOLDX62%» 1, M2
CET3. K-WIEobLoRe&R, VEE
T2 X, THhERBRFESDEOFLEAS L
| BT K-W [ B0 b 02k & ©88%, K-
WIEOCLDI312%ThH Y, [EE Tz K-W]
EOL076%, 1HEOL02U4%Teh5. BT
i K-WIECLORFELL L 8%kt E
DL0dly, TEOLDOLI%THLY, NEETI
K-WED b 0662%, MEDS D 25202 & &
%2, |EOLORU4%L LS.
3. ARJLMBFIL X FO—LHEDER

EEANCBT 3225 = — L {[HIZBEE
F, METHODIDN0 Iz X Y EHEHTh B
A& 16020 mgdl 7. Ch 5. A E Z om
EavaFw— s OBMRIC OV THEL -
E5xkc) zoBELvAZE, I, [ROMHE
EON, VEHEOEZEERALLI>RLOTHS
2,1, TEeell, NEte ofioic gk
EREFDD. WMLUTIBEHIVLIH I, N
BEDIEICFEEO LR B A bh 5.

V. % S

BHEAERX I vFr=2ro 70k - THBLA
HBEAEERLTY20TH A 5 2, #
EDOEBBERT vFAes T 7, FOMBRE,
BHRMFERC X 2 @Rz B L T2 b TR T
VEMEORBERTZ L 2L TEY, g/
ROKEEMEC L 2BELIvF 2l
O, bR X B3 MERSOSEETHI D
P JRR O BE ORI/ N RO TV 5. Thik
W AREIRIE DI & £ O 2RI TR 332 5 <
| BMERO RSN L BLTENA Y. Wi

IRIEHRIE DR & 44 5 Hig o LRI KBRS D

U, WRIEGHRIEOE/NE A 5 EiF o LB B
BReRTeELDONE. ZOHKICE - THEDL
N7 T T OEBENE N B I BIE O MEED
BFENSR I BB TH 3 2Eh, i
BOIR, /NEIR, AERMAZ0BMARZ OF v
F AR RV X S ITHET 22 ERER
WTh-> CIEROTE I RE R bban, &
L EBFVF 2 =IO OBME I 12 KA
BT 5 MEHEL Tic 2 OHRD
FEERBERL T3 L3N TH B, fE-T
TZREBLNIAEROBRIC Y - T BRI
DELDHIEBT, FROBEBEEN TS
EEZzRERLT, FORTBV TN ICKK
MR D REEE D b HEHER O IEENRAE 2 B4 L
T3 E 5 Th.

BRIz bz #mns ¢, cvey
b) T X BIE RIS B & b i REHERS Th
D, HEoTEDRIEORNTIZZORHFE O
REIRT 5. WEIRIC X 2 MU RS I ik —H58
B, XENOEZLER/L T3 ThH 5 9
2, RHED L X WX EZRO - v ED0FN, &
R EIPR & ) DD IZREVEMLEEDT
EMRBEZT, BFEHOKRESLL - THVIED
% IR DR level RERL T3 &Ex
Rk bd. 202 LEEECKT 5 BmH
FHOBEELEABETH - T, FHL e viusic i
THEREBIEE 9 Tlh WRIZHESTELLRE
v, ZOERIIBCTREICA—DEEZB
TITOBREBLE=DOTH S0, ZORTFHE
PEREESLETSHA 5 BRI R V.
UL UL ERDZ & {ECANE EZ OME SR
BEETHZZ L, A—FRBCB T HEME
T2 OIS b T #EE R v LIl T
W3 Z LRI hicBRT 3 RS o ickE
BObBZLEEbRICEDTTHS. fFE
WER B I FERAS IR I KT B RIS R B4 T
RIVT Z2EOHH Y, BIAGECRCTIEZ OR
AMETRTERBOCTETREAL T3 Z Li3E
B & BT 2 EEN R R OBEN level O
TaBb¥ s, BHMOBRERNSCET 5 KtiE,



456 : F —— B B AR O EERRRAIBT

FEEABCTEREPOFN R TIETT
KT BT L T, BRE TR Z ORINT 5%
AR L EVEIML T3, BEL LI ORI
IR R & Y b M EE LT YA
BWhboThseELDND.

B R, WEO—BO FNEIR 2K
T S R4EALE O TRl Z ORlERIC X B LB
bhBEERE&L AP oI 22 b b,
RGNS OSZEINIKRICL 250 THY, %
h OYBEAME, HEREW 2 oMo nKE
PEE®?HLbLL T3 &FEz 2ENHRS.
EEACBC TR Eloz 0 KRR 3ED
3K, BAETEZOREOVEVLE
25NBLDEBCTRIOKIED 2z KINT
5. Ll ZoFe, Fic 75 100 mmHg iz
TET 3 & RS & A & 2 i Bl KIS
o THRE2E, MMOEMETY & 0 IE#IK
EFLHE, 5 > TRAEIME OVEIIEE 024k,

T RV RBREOTEOFELHES Y .

PSR X 5 3 BKiso B o 45k vtic
BRI B 282 6, U LBEIROE LT
—BOESNELTH Y, BAEIROCES
EMORCTIEL RREL B2 50, Th
b OB T IERE R L ) FBL
DV CHBCRMEIMAE C A S LR S 5. BIK
HEr | B b VEO 4220 L0k
DRERBHF TRV TTH 5.

HeiE O ASRENIEIC OV Tz Burch®, Hertz-
man4), ﬁEES), 5%22), @%7[(23), jEJ”Z«i) %0)
BERD BN, TOXRRBIZOVWTIELL{T-T
wine. BORFRESIIET, FARILICE - T
BoricchiBBEOb 3o MBRIERL,
xOEBEIREL T 5. HIMICE, W
BERRHC i/ & K ESRBAICH Y,
MR L RRETRESLRRECVERE OO D
, BRI 3« Tk BRI SERRIE © FEH
L %R, BERESEL RAEERRE o BHRES
CEEIEU < 7 D, FREMHCOIBC OBEAERT
L9,

Zhb BRENMRE, FRBEEE LEERE
Bd-T, BEFCBCTRERACBYTY

HEUH#L, ZORBIEIZELZ/NS 0D,

Z DEBICBTEROB S O CRERRI
REL, TORBL/INECLORSL, R
RBHIEHE> TEMI AL LTRRL Y, &
REMEORMREET 2 @RPMELM AN
5. DEOBEERE2AbLES L, BFHCh
BIHE - THIKIEE) level OETHRR2Z 2%
Bow 5. BGEO#RE—RL RIEEESR
Foffre R TI TR Y, BREEOL
P HRFEA EXFIR ORI, O Li3E3

" M oEE Histogram OFXRELBITV3Z &

25 bRk S, (B UBIRBLE I 8y Tid
BRI 72 2 1o = © Histogram o
BERAEE LN, 202 LREAFERD
k2 b RERESE & BIRBGE & O RAE
MR idin{, BRICEHEORIESINE IR
e AHIEE P > TREVTZD EELDI L
BHESES. Bb, DL ELEEORPE VS T
LicBL T, BhURBEfLIE ER SRR O HE
d VOB ER > T Z & ZRERT
5. 20 LITEHCHIERE, HROZ 0FERERE
FaR3Bczof3Hlchs & Ex 5.
FHORET HHRAEEERIC X 1,
LM CEBEE DR DBV T, IE
BEOTHE L YR T, 40, S0FRO L O
FREMUZPHEEATOHEL R IiT/hE .
WE—RALEFEEL VLR RLD0TH
B, THIIHIEO BREMEO U X A FEETRT
DERBGERTLOTHEREL, FhX VL
F O i & EENRN O RAG LS OB i > T
EAEREOZE L VI/MNeE ORR R 2 &
Ezbhd. —REMEOEE L X0
s BREEE R TESER AR L
T b AR 7 PR PR BRI BUE & 7R I I
L, BLERZORSRE{IMETHS. oh
BOT kb ORSHERC BT B e B
RENELZETHREAETH Y, BFEREHE
IVLENcCHB B2 LD 2B,

U ERENTHIE, EFCBCTLEBE
o lht » THANOZAFRRRE UKD, T
Wi & TEEO BREHER AR B RIE



< —— B A bR o A MR RO - 457

U, FEEAZETH 2 BEMRORIEN /D E < 7e
v, - CEHEERE/NT 5. BIREBELIEC B
WTik, Bozhk VEMOBEERFFRE, B’
VIR ZNICEECERT s RREoBLE LEL
TIMEEEIRS b - KMT 3 1CES. Bl
MGRE T, FEEIEE» b3 38k, RAM
& ORI HE D BZ b L HIKETTENR R
RENTZORSbELBERELRS O TH 5
5. EEEHFOSFICE 5], Vs TiE
ORI EEED b ORZLL > T 5.
0 HIC X B BEGIERE & (ER ORRN S
HerreltBTsL 22k Y RECEERA
bha. L LIREKFRIC B\ CR@EmnE o
RAEL YV MENROBLEHERT S O TH Y
(ZNEFEA ETEMETH 220028), 2 OMO L
E, avare—UBERZEE L THBHOFK
HROKREERERORELMDEDOTHB.
FEHOFHEIC X 5 0EE 2B, L
& FRIRTREER & SRASILE R O EBENR AR S
B kic % OERE BT\ % S CEMWREELEE
DEFLCBWREL 85 5.

FRPRAEE & U TR OBERIERFIC & 5 Hgkr

PEL . -

© 1) BRAEER 20C fiEo Xy Fio BT,
1035 X v Hifi % & 5. Bk, w
LRz E 5. '

2) —RLUTHENEETHIIE, b2RE
DELBREELONS.

3) MRS (B, FMERREIE) OR,
12oCTHRERENETH B eBEHE | B
L7 5.

4) BERERSES G evey ) ©
W, 12TLHERENETHZ & Zh & BEME
1Ee35.

5) kEEIMER X VMRS 50 mmHg ©
EEchhIBEAETELE T 5.

V. #&

#

1. BREEEBEC 2T, EHARES
VFREF D7 hE L CEANHREECER
U, Bkt 5 mE RS, BREHEOKE

&, A, AARHEEBEL Teh b O&R
RFERF L LT 5 L AR, HOBRR
B oEEERE & L.

2. ERCRMERCOEER S O T
P, Zhic K UBERE T, L3R s
BRISHRIIL, KicRERE Begkhd
DR TRENFEHREEE RS, chbic
fE > CTEIRBEEOBREY [ ~NEc W TR
%L, HEROBERROSERECIE, miE=
vAF R~V EE OIS OBERRD b
%.
3. BAREMEE 2R RN EDb T Hk
EREL, ThEeBfRER Rl . BHE
B4, BAGEDOIE = oL/ s v,

4. EMERAMREEFE Y —Rehs L, &
EHIEREL D, BAECBYTLEFRED
MickEilozRE Rbhik .

5. REROXHE L-BEOBMAE LBV
T, EREOR—EME AL

6. ULORE b, MERKSKCEREHE
REOEBPBFLZHEL, bbETIVFA
)9 7 REIRBIGE OB LEBEH R Z
LERDI-.

KRS OEE XS b B HARTERBEAHE 5 &
BRECBATERL . .
E'Y Bk

1) Folkow, B. (1955) Nervous control of the Blood
vessels. Physiol. Review, 35, 629

2) Burton, A. C. (1952) Laws of physics and flow
in blood vessels. Visceral circulation, J. & A.
church, 11 Ltd.

3) Burch, G. E. (1947) Sensitive Portable plethysmo-
graph medical in Research 1, 166-176
A New Sensitive potable plethysmograph. Am.
Hert J. 33, 48-75

4) Hertzman, A. B. (1949) Photoeleciric plethysmo-
graphy of the skin. Methods in Medical Research.
Vol. 1, 177-182
The Year Book Publishers, Inc. Chicago.

5) IR X — (1958) Bz B REIK I OZERREHHE D ERALHY
etk R EVER 6, 417-424

6) Aschoff (1914) Bein. Z. Med. Klinik. 10
(1924) Med. Klin. Jg. 26, Beiheft, 1, 508

7) Jores (1921) Virch. Arch. 235, 262



458 SEH—— R EA BB 0 EER BT

8) Lubarsch (1919) Vortr. geh. in der sitz. d. ges. f.
path. anat. u. Veregel. Pathol, am [, XI
(1920) Ref. Berl. klinic. Wschr. Nr. 1.
9) Saltykow (1910) Verh. d. D. Path. Ges. 14, 19
10) Anijtschkow (1921) Vortr. geh. auf, der Tag Petersb.
u. Moskauel am 14, x. Ref. zbl. f. allg.
(1913) Path u path. Anat. 24, 33
(1913) Ziegler’s Beitr, 24, 379,
(1924) Virch. Arch, 249, 73
11) Benda (1925) Aschoff’s Lehrbuch d. path. Anat, 54
12) Josue (1903) Comptes rendus de la Soc. de Biol.
1374 '
13) 4 #(1916) HAREE 5, 205, (1916) §, 411
14) B4 (1952) BN BBIKEHELER &40
B 4, 42-44
- 15) Keith-Wagner-Barker (1939) Am. J. Med. Sc. 197,
333
16) BEMIERME (1958) BhiKEEIL, ¥ &K 48, (1053)
17) Bidwill, E. M. (1947) Proc. soc. exp. Biol & Med.
35, 656
18) Leary, J. (1941) Arch. Path. 32, 507

19) Rosenthal, S. R. (1934) Arch. Path. 18, 473

20) Keys, A. (1953) Dietary. fat and Serum cholestherol
Fed. Proc. 12, 169

21) M B35 (1958) 7 v 5~ R £ /' 5 7 10 HERHIHSE
FR% & 1EBR 6, 881~889

22) ﬁ%ﬁﬁﬁ‘(l%g) ANEME OMFEMAETES 64
KRS

23) $3REKEE (1956) SR BRI I BT B A B2y BF
7% B#E 10, 13~22

24) F)INEZ « fib (1957) DUE O i fTRAER DR T o »
T BARSIFEEE 51, 1728-1740

25) FEIRFER - fib (1957) BKBEEARENIE & a5 00 5 (R AR
E OHBSIc oW T AfoRE §, (65)

26) A (1958) iEEEHKELAE CBET 540 R 2
Wi & Va5 46, (10%5) 26

27) Hertel (1901) Beitrag ziir Kenntnis der Angio-
sklerose der Zentralgefasses desAugen grafés. Arch.
f. Ophthalm. 52, 191 '

28) Alpers, B. J. et al. (1948) Arch. Neurol & Psychat.
60, 440

Summary

1. 65 normal subjects of various stages of age and 100 patients of arterio-sclerosis
‘were employed to this experiment. Plethysmographic records were obtained through a
couple of direct amplifier using a pair of reflexion photoelectric plethysmographs, which
was apllied to the symmetrical palmar sides of right and left thumbs. (Tab. 1. schows the
age-distribution and individual cases of arterio-sclerotic patients whom we examind).

2. Vasomotor responses to mechanical cutaneous stimulation, voluntary inspiration,
brease-holding and venous occlusion on the upper arm were marked in almost all normal
subjects (Fig. 1. Tab 2.), but weak or none in patients (Fig. 2. Tab. 3.). According to the
grade of vasomotor responses, patients ware divided into four groups and it was found
from clinical examination of them that every group belongs to the group corresponding
to the grade of this disease (Tab. 5. a, b, c).

3. Spontaneous fluctuation of the base line, which means spontaneous changes of
diameter of the blood vessels, were most remarkable in young adults, decreasing in both
“amplitute and frequency, with increase of the age, resulting a flat appearance on the
record (Fig. 3.). A simple indicator (“Fluctuation Index” F) was calculated from following
equation F=1+f;+2+f;+3+fs where 1, 2 and 3 represent the total number of each degrees
of fluctuation in 3 minutes. Normal subjects showed a larger “F” in average than patients.
(Tab, 4.).

4. The maximum of the Period histogram was in 6-8 sec. in young adults and with
increase of the age in moves towards the longer period (Fig. 4.). The patterns of the
histogram in patients were almost the same with that in normal subjects of over 30 years
old (Fig. 4.). . i

5. From these results the central mechaniam and the relationship between the genesis
of spontaneous fluctuation and the reflex vasomotor response was discussed.

(2nd Department of Internal Medicine, Nagoya University School of Medicine)
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Effect of Ethylurethane on Succinic Oxidase System of Rat Liver Mitochondria,
with Special Reference to Electron Transfer System.
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(Tyuma-Itiro « Hara-Yoshiko « MaTsupa-Masahiro) *
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T a4 381z X Y U/ X (site of action)
RHED L5 LRMT. FoREE, URETER
& @ cytochrome b R U Slater-factor @
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ZhiZ DV THRET 5.

I ® & 5

FRcHib e IR Y, B TEERIO 0Bk X
STed, TOER[BROBY THD5. HEHO
0.25 M BeiE%ais: b Hogeboom o HEkIVic
fEv>, Spinco L MEEOHEE AV TOML 2
mitochondria # BEEE# Bl & L 7=,

a7 ERR/KSERESRE (SD) 75M: OB I Fisk
L CEBEHFER @2, BFREMAKO
B X VEIBFERERO X DI BAE. B
EREEE T HHERERO Cyt. ¢ IO S
& iz Warburg #kiz i) , methylene blue (MB),
thionine, brilliant cresyl blue (BCB) # X
Y 1-naphthol-2-sodium sulfonate-indophenol
(1I-NA) oRABTERLZERKE T2 &l
Thunberg iz & - 7=. X, ferricyanide (FECY),
2,6-dichlorophenol-indophenol (DCPI} i X ¢
cytochrome ¢ (Cyt. ¢) ¥ ZR4RE T 3841
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Fig. 1.

Effect of ethylurethane on succinoxidase system
with various acceptors. | . Warburg and colorimetric
method. Phosphate buffer, pH 7.4. Excess cytochrome
¢ was added when Oz was used as an acceptor.

30t
thionine

MB—=— ,(‘/

601

40.

‘% Inhibition

20F

o'.j 0.2 015 0‘.{4 ofe- 0.6
Urethane concentrat ion M),
Fig. 2.
Effect of ethylurethane on succinoxidase system with
various acceptors. || . Thunberg method. BCB: pH
9.2, 1-NA : pH 6.2, for other acceptors: pH 7.4.
Phosphate buffer.

Table 1.
Standard oxidation-reduction potential (E6) of
acceptor at pH used and the degree of inhibition
by 0.17 M of ethylurethane.

Acceptor E6 in mV. Inhibition 2

oxygen 780 6
ferricyanide 360 5
crtochrome c - 255 25
2,6—-dichlorophenol-indophenol 189 22
1-naphthol-2-sodium 171 18
sulfonate-indophenol

thionine 50 35
methylene blue —2 40
brilliant cresyl blue —26 0
triphenyltetrazolium chloride (—80?) 13

\
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I hav iRy 7oz z\%@@fb@i*ﬁk&&?‘ ethylurethane
‘735-/%, ﬁkﬁ?ﬁﬁ‘i%kﬂ?é@ﬂaksﬂ‘

B’Jm_ﬁank 73, Cyt. ¢ RO FECY 0%
41 KCN #%kx 286x1073, 1.1x102M ©
S\ FRINL 72. £ 7=, triphenyltetrazolium chlo-
ride (TTC) # v 72Kz Thunberg &K © X
&R, ZHEABEE ML TS @R
AR U - formazan #EEE = 7 v THiH L,
480 mu Iz B BRFEEZEL 7.
BEROTABE > v, RERCE 5T
EMPREO & EAZ. pH X T4 L L, 1-

Na 2O BCB 056132 0BTHSZEHICER

TH5DTRkxOERE pH (62 B 9.2) 2w
Te. B8, HIEHRO4LEZ 35mI, |EE 25°C
&L, BAEORRERBES QB-50 Atk
BEEHC BRI 2 5578 L TIT - 7.

antimycin A (AA) &1 phenylurethane (PU)
tx 50% ethylalcohol i E# L, RISRICx
BHEN 0l ml 2227V o BE TR
L 7z. 2,3-dimercapto-1-propanol (BAL) ¥
RERTCKCERL, KEERN 4x1073M i
7% % X 91z mitochondria¥®ifs¥g iz finz., pH 7.4
(0.04 M phosphate buffer), 38°C THFZKMICHE
%, WHEEE EE 00.25 MK E Nk,
EbickB Uizd 0% BAL MUEEEAL L.
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1. SEFEOFEFE L ethylurethane J=
— Wi EESREE G BV R REROBFIC L Y
RELELTEHDTH T, SD Fleo>nT
LHARTH 2D, REKROERZ L »T U-.
PEERED X SIBMT 202 RTHEL /2.
Warburg B OV RN ikic X 3 B Fig. 1
iz, Thunberg iz X % 3 ®ix Fig. 2 it —3&
LTUL® L (FEE GRS HILLEO RS
fE). EENEHEOPVEHREIC 2V TREL S
W, 017 M icBir 3 U- a8 e 15 &K
e 3BT sz R TE 5. B, BCB,
FECY, O: #%Z &L L2Bair U- &R

L RV HrIEOEMERTIBE L vk
LT, MB, thionine TiIZER KRS, %
7= Cyt. ¢, DCPI, 1-Na Bt TTC <k U-
PEESPEHEOFRBOEERLZ. WERAR,
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BRI OV T, FOBERABETEMN ES

U (017 M)- FHEE2 22 D TH B &

(Table 1), MB, thionine ® Eé- #f7 CRHEE

PROKREL, REHERD ES BEh X VEER S

KON THHEENRD T 2 ERAIRD b D.
2. Ethylurethane [ A[H M

LogE s RT Eoic, UBEEZ2BbTO
EE 0.1 M D EORE T » T—RILEA O
eI bR TP RE V. fE 5 T, U-
PEEBEERBREA O KSR

O HFMEETH S AR EL b B D
T, ZOHEHEIL.

ERHkE LT, THEEE(X)DULIS
43R, 25°C  incubate L7 mitochondriaf®
Wele (Xie ¥ 5MEE Y Ix L53) %, K
ISEAERICIIEUERE (E)ic/ % X 5 L /iR
UitEdic B 8EE (Ix>E) &, BEFI» D
EEE T incubate LA ER (I8) &
T 5 L v o HkEEALR. HERTHEN R
b Ix—»e=Ir, RBAKIETVHENL LW Ig=Ix
WHOERESThIIT Ix<Ig<Ix—>E LR BET
H5.

Cyt.c 28K E LESAIC 2T ORE %
Fig. 3 wRL 7228, 05 M EOEE CIEEE R
SN THY, ZhI RORE TS
HEREbIIED 5. %72, incubation D&MD
Bfb, b, 3055 % CORMMOEERG =~
BEFOEEIFERCMOBLLE 2 2 b -
7-. ¥z, FECY, DCPI, thionine, TTC KU
MB O£ S274Kic 2 TH AREORRET- 2
2, EREILEA—-Th 1.

3. Ethylurethane fiZE & pH & OR§F

B O Y10, BEMIC X - T SOS fEiEo
E#pH 3R xEI» 5, kRO pH 74 Tz
R OHD L & 2 BETT 2 enicfiF e pH
EOBREER L. REERE L CEFECE
EEELT, EEEEHFE LT MB, BRiES
& LT DCPL, Eic pH4~10 0ofific 5 -
TRRETEM AL L v FECY © 3%
BEAE. oiERE, HWHEL AT pH ©
Bz kB U- HEOELEARE DR -T2
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% Inbibition

20r
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0.1 0.2 0.3 04 0.5 2.6 017

. Urethane concentrat fon (M)

Eig. 3.

Reversibility of the 1nh1b1t10n by ethylurethane. Acceptor :
Cytochrome c, phosphate, pH 7.4. Mitochondria suspenswn
was incubated at the urethane concentration of X at 25°C
for 15 min., then diluted to give the final concentrations of
E Ix: The inhibition degree for the conecntration of
incubation X. IX—E : Ix corrected for the end concentration
E. It : Controls incubated at the concentration of E from
the beginning.

sofF //MB
A A D A A
g A T8
i e DePI
Z A=
&
)
[ FEC
o ° Aﬂ/ Y
o—5—5—o

6.0 7.0 8.0 fo
pH
Fig. 4.
Effect of pH on the inhibition by ethylurethane.
Ethylurethane: 0.17 M. MB & DCPI: Thunberg
method, FECY : colorimetric method.

sor
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A‘(/
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£

% Inhibition

5

s /F‘ECY N

0.02 @04 006 0.08 0.7
Phosphate concentration (C]
Fig. 5.
Effect of phosphate concentration on the inhibition
by ethylurethane (0.17 M). Conditions as for Fig. 4.

(Fig. 4). 723, T pH iz MB <2 9.2, DCPI
O FECY Tix 74 Th 5.
4. Ethylurethane fAZ ~ phosphate #
EEDBER ’
Wiz, FER3IBEAERACT 017 MU 2k
%A% e phosphate JREL & OBREHFIL

o



FFS b2y B ) 7-2~7 BRLEERRIC RIS T ethylurethane
462 TR B, SR FERRCN TS RO T

7z. MB% 54K & U 72 554 OFHE izphosphate
BEcEEBERTH 55, DCPI 0841 phos
phate JRE OB X Y BLERIRD O @R &R
U, FECY 0Ha 3w Lk (Fig. 5).

T 7, Cyt. ¢ & 2T DCPI & EigRED

% Inhibition

Incubst ion time (min.) st 38c
Fig. 6.
Effect of BAL on succinoxidase system with various
acceptors. BAL:ca. 4x1073 M.

Table 2.

Inactivation of succinoxidase system with BAL

in the presence of ethylurethane (U)and phenylure-

thane (PU).

Mitochondria treated as shown at 38°C for 15 min.
~ (Expt. A) and 10 min. (Expts. B, C, D. and E)

were diluted with 9 volume of 0.25 M sucrose.

Succinic dehydrogenase activity was measured

with cytochrome ¢ as an acceptor and was

expressed by optical density increase (AE) at

550 my per min. BAL:4:1073 M.

. . Succinic
Expt. Buffer l\tr/g;ﬁgfcdna dehydrogenase
activity x 104
None 610
A Phosphate BAL T 104
0.04 M) 03M U 620
BAL+03M U 100
) None 604
B Phosphate BAL 172
(004 M) 06M U 600
BAL+0.6M U 198
None 576
c Phosphate BAL 80.
(0.04 M) 4.1073M PU 470
BAL +4-1073M PU 78
None ) 520
y BAL 90
D Nome  gl15-sy py 500
BAL+4-1073M PU 76
None ' 562
E Tris BAL 220
(001 M) 4-1073M PU 610

BAL +4:1073M PU 144

BEXZDbNE. ChoZEHErBEVRESD
SOS &Mz 3 5 Z# phosphate i
#E LU X 5119, FECY 01 M Pk, DCPI
Z Ut Cyt. ¢ 0.02~0.03 M T 2ic% L <, MB
T phosphate i€ X 3RMEEA b h F iz,
0.005 M P EOEE TR i (R
!B%)._ s, MB 054 % M i¥ 58 phosphate
BRECRSCT U-BHEERE/NE R 2R B
7z,

5. BAL & ethylurethane & DiEEER

U#% 5<% T—#ic BRI O/RR SR s <
Cyt.c UTORDTIcH 2 LHRMSH 2R, —h
CEEE L TR CEER Z &3 x O REkR
SD RO E QWML bBEFERET BN LS
METH 2. 4% FECY, DCPLi Cyt.c
XY EEHEY) 0olRF» 0BT RE
THLELON TR, EHEOPIID): 1
> T Cyt. ¢ X 0 B (BFRiciE) ORF»
SL—WOBTERATAZERELP & -
7z. —%, Slater®iz X hiF BAL iz SOS o
Cyt. ¢ & cytochrome b (Cyt. b) & iz fvEET 3
KF (Slater factor) E%ﬁfﬁsﬁﬁmo#ﬁj‘ﬁﬁ’gkcm
#9455, %7 Stoppani”ik, BAL-[HE
(08 % PU B+ 5 2 &, RO BAL 438
BRI PU Iz 72 3 2 B HEss R 3 5 BsE
5, PU ofEfE &3 Slater factor T 3 & H:

C#LTw5. 22T, Stoppani OiERZ ¥R T

BAL: U OMEMRH L ERL . Fig. 6 114
F5RE v 7284 @ BAL i & 5 incubation
time & fHE & ORARERL 2 b O T, BERDY
MB % %4k& U7 Slaterld o i & Hgy
3iz, Cyt.c @2 TiaEeEL, DCPlLicow
Tk MB tiEEE#BoBERRRE» b, K
iz, URUPU#%BAL & 37 & % % &, Stoppani?
DFFICE LT, Hi2# e b EFERcBE®RR
{ BAL- HEEICE L A EBLEEL D 5T
(Table 2). L4 L, BAL- /L3 Aic 4 23U
OREEFER R READ 2t T FECY kU
Cyt. ¢ Cix##ic, DCPI Cix&Eic#EinL,

2 U-fHE OB & BAL-JEE (Fig. 6) &
ORI R IEOHEBERBTED bhie (Fig. 7, 8)
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6. Antimycin A /, ethylurethane & ()
HEEA

tE, AA % BAL :t@#c Cyt.c &
Cyt.b & OO EFE & RN ) DRI HE
WL, =04 Slater factor fHETH 3
Vv as 2w, AA UL OBEERY
BELR-. BIb, 0O5MUEOUERFIZ Y » T
AA X% SOS oOfEEREEML, g AA-

801
s
-
éor -
5 <
2 L /'/ - t CPIL
B P o0
¥ 4 -
£
201 //, . FECI -
” ‘{’ o
//:——___o_____—o-—"'o ) | R
0.1 0.2 0.3 0-4 0.5
|
Urethane concentration (M)
Fig. 7.

Effect of ethylurethane on the BAL-inhibited
preparation of succinoxidase system. I.. Solid line :
Incubated with ca. 4x 1073 M BAL at 38°C for 30
min. Broken line : Controls incubated at 38°C for
the same time without BAL.

700
80

60

% Inhibition

40;

20r

07 0z 03 o7
Urethene concentration (M)
Fig. 8.

Effect of ethylurethane on the BAL-inhibited
preparatibn of succinoxidase system. ]| . Acceptor :
cytochrome ¢ Solid line : Incubated with ca. 4x
1073 M BAL at 38°C for 15 min. A : 822 inhibited
preparation. B:64% inhibited preparation. Broken
line : Control incubated at 38°C for the same time
without BAL,

titer (5025FHE %3k 723 AA EE) 375
T & &R (Fig.9). #Hic, UOMERET
AADHEL B 51z, AA Itk b 50% FA&E S
NERZ U 52 WasEmL, oM
FEURER 02 M Dlichs tEcZElL v
(Fig. 10). Zh b ORBIE T~ T Cyt. ¢ & 5%
HELELDTH B0, FiCHEL ki,

FECY %0 DCPI # %%k e L =0 SOS 1%

001
801

éor

% Inhibition

- 20

Antinyein A (ug x1073)

Fig. 9.
Effect of ethylurethane on the antimycin A-titer
of succinoxidase system. Acceptor : Cytochrome c.
titer (pg x1073).

QO : control 3.2
A:0.17 MU added 3.2

@®:025 MU added 2.6

A :0.34 MU added 24

100
80
601
g
=
2 sof
&
.
201
A . N —
0. 02 03 0.4 05
Urethane concentration (M)
Fig. 10.

Effect of ethylurethane on the partially antimycin
A-inhibited reduction of cytochrome c. Solid line :
49% inhibited by AA. Broken line : Control,
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PEREFIERE © AA FRINC X - T bk 2 §950%
U30ZMIESh S ICBERD - 2. ZOEA,
AA CRHE SR TICE - 72751 % AA-resistant
pathway DR E LT, Uil & & 0
LEPRDZ L Fig. 1.0k dicisd. B,
Bz U- fAEICST AA T X 9V BTFER
REEW L 2 Ba0Hs U-EasnL, =
DEER FECY oFpnfEr»ic3FHE<T, kio
AA- BESEFE : OMlic EORBBEAED bh
jz. Z®Z & AA-resistant pathway 23 U-
sensitive Th 2 Z L 2#FEAT L O TH B L H&
i, UDERARDL 2 ES b bl 6 & b
DRZR (FECY) 2 AV 5 & &3 U /R 233,
bh#ECZ L ERL TV 5. :

7. Cytochrome c-activated reduction
23943 ethylurethane (R

Urethane concentration (M)

Fig. 11. )
Effect of ethylurethanie on the antimycin A-resistant
pathway. Solid line: 0.1 u#g antimycin A added.
Broken line : control. -

30F
60+
£ P —
: A
2 -
£ 40 N
5 - »
e V
7 > —FECY 7
20k s IZ/ -4
- -
z -0
. o ==0r
Zo-o7 " L L s L
017 02 0.3 o4 0.5
Urethane concentration (M)
Fig. 12.

Effect of ethylurethane on the cytochrome c-activated
reduction of 2,6-dichlorophenol-indophenol and
ferricyanide. Solid line : 0.03 uM cytochrome ¢
added. Broken' line : control,

RFEEZEMWE L Tea O SOS B Cyt.
cEIENEM L /2 32310, FECY Rt DCPI #
RAEKRETHELAKTH - T Cyt. ¢ BN
X o TIFHEEHIERT 210, - T, #2
FEoHE&D U-FEDL %72 Cyt. ¢ BEKE
THHEEMENEBEN B, 220, ZhbH0%
F4kE v THIF Cyt. ¢ 250U 72 F738 Cyt.
c-activated reduction iz %5 3 U @ §EF5 % &5
U7z, @FHRE D Cyt.cic X » T FECY RO
DCPI ©BITiE R x 60K U90%1RHE S h 5 2%,
Fig. 12 » 5 b2 X 91z, Cyt. c RN x
v FECY Biticdd 2 U- BAEERZEH I,
DCPI BTz T % £ h ik 2L 7-.

V. # 3

Fig. 3, 4, 5 XR_RT X 5ic, SOS ezt 5
U-pAZEx, 1) 05 M OEEHFECAINH TH
v, 2) pHOZE itk - THEshT, 3) [
ERERARFRCE T 5 BRABEE T TR/
Thot. 1) Oozenbd, U- BEIERE
DRFRLT Va2 —URRT L5 hBERESHOSE
i & 2 FRERNFEFTH N b O ThvZ &
HLNThs. £ 2) OBEEMID, AV
FAR LA L 72 pH # (5.5~8.0) icBT 38
v, UBRREROBEHEL BLEETEOETR
ERCHET 2 WSR2 EL b 5.
L L, BEOFHEESIC X A TR AE T
FaUck ) ZoEAXIH s s BERV
BEESE) 8, Thunberg ¥kic X 2541345
KEEMFERIC X 356 T U- %R R
EREns (04 M T10%) = &BHEL M
&hiz. - T, Thunberg #%:TfF- 7, Fig.
2 OFFERED U-BHEX VETECLBbh
5, Fig. 4 OR#E» b AT pH 24kic X 54
BMoIPELACLOLERINS.

L EOBEERGETE, Uk SOS %4sR
MiclET 2 2EZ 20N ETHS. Kic,
Uiz SOS o ¥ 0#fir (site) e fEfiT 5 6 0T
b5 5D C

1. ans/BEKRERCHT 368

Thunberg Y& ® HHEAFFEDEE T3, =2~ 7
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BrEE US40 MB Bus U- FHEk
CE Vs 5Ee» b, Uk =~ 7ERHKE
F#5% (SD) # EEPRE T 5 & BilicE z Tz,
Z 0% Stoppani® &, OEBHEARCFO SOS
iz >~ T MB, thionine, DCPI &% 275k & 5
xR Uik VilEESHh 32, FECY &G
R S h s wEE,» b, FECY i SD ¢HE
BERET 3 EORECTIZ Uik SD Tk <
T Cyt. b #ETZLOL L. 0 R
barbiturate ® Ve & 12 BB T % Quastel — D3 D
HEINEELI-L D0 TH B, FECY 8 SD ¢ KX
BT 5 E S EERES 7 { Slater®ic X - T
TEEhi-. Eib, BAL- ﬁ&ﬂixb_ﬁ@ﬁf‘ xR
FRO FECY %25k T 53~ 7 BB
ZHHCEE N S8, MBERERKE LBEO
ZhidFaa EE SR VERER S, FECY 13
Slater factor 3Lix #h X ¥ N ORTFH» & EEF
PERAETHI L EIIFL, FHEDLEL AA
FPRCCE—ERICEL. - T, UGyt
b /g3 % &\ 5 Stoppani FidBHEERIRI
49 1eE 5 2. —5 Singer O#fifk SD A %
Fv 72 B9 % & 13, FECY 22 SD & — 83 EEE
RT3 Wk BETE V. L L, FECY
BREMAK L LU BA o UlRE R BAL- A4
(Fig. 7), AA ¥hn (Fig. 11) ZUGEH Cyt. c
whn (Fig. 12) i@ X v EHH AL, FECY &
FOLHTE U-sensitive Th 5HEHRL
2. Th s OHERI U- /EA A Slater factor
XV Firic b 5B ERT &3, SD & FECY
DEFZRIZ OV Tk Slater Hr FHET B LD
Thb.

—3, #iF Ball?V 3 cytochrome R4 % 4
{&E7\v SD A BCB B X U phenazine
methosulfate & U2 IS LavZ &2 55T
L7-. BCB & SD Zixz0fEHEEL ST %
LEZbh 5%, 04 M PUANDOUR BCB oF
ToEFEE L 2 5 72 (Fig. 2).

POk e EE» b, Uk SD cEEEHR
(BHEE) Lis\v &HPETE 5.

2. Ethylnrethane (D{EASA

NI HEEE I B 5 BT ERRINL,

Keilin & Hartree?D, Slater! R (VHLE?2 &z
I oT, HERODLIIZEZLLNL TV 5.

a2~ 7 —>SD—— b—>Slater factor——.
c;—>c—>cytochrome oxidase—>0;

NS

a

(a, b, ¢, c1 1#4 cytochrome E5))

LR OFwmE» &, UOfER A3 kiT scheme
H1® cytochrome b % % Slater factor @i &
5l B, ZOMOARSERTBEUD
BHEIX &5 TH B 9.

a) Cytochrome b:Fig. 7 i;RL 7= X5
iz, BAL #L88ic X v Slater factor ?» & LfrD
BTEAR & W 2 SE4 T U 72 4k BE (2K
¥ SD, cytochromeb, Xix %O 5D A
BT %A T3) KRCTS U niEEE
Mabl, »olEEE BAL- JFLEE RO
BAXVEMLTW3Z b, UDERAD1
513 cytochromeb T 3 & ks S i 5.

b) Slater factor : Stoppani” & PU o4
BA, AA ©OZh LRk Slater factor T
B EHERLN, AA OFfFER BAL- fEER
RHET 5 & I FE L infERic 2\ Tk s
LTy, FHEHE URY PU ko T
Stoppani © F L ER L 7228, WHOHFE
BAL- [HE I FRA KBS 7 h> - 72 (Table 2).
L L, BAL THoMicPLE L g ciali
SR EBI L T U ST 2 RS2 M A 2R i 35
L= (Fig. 8). Z @ fix Stoppani 230
FRCTBRELSZEARE LSS0 PU ORE
E—FT 5. BAL THOMICHEL E6E
Slater factor OEENRBHIC b LEZ2 b D
b, U2 OfEf Rk fH factor Td 2 & ¥
& 1, = OEiX AA-resistant pathway(Fig.11)

R UTURZHICPEET 55HE» b b ER/S

ha. %1, UDHERBAL-JEEICHEL
VIR, Tsdtic Slater factor BT 3
FhE L& xDERERED 2 ELhEHEH S
ha. ZoRMET, BAL- EERETHNTH
Bl T U- PRSI L EEE E TUHMT
HHEEPLEDCHEEL LY.
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c) Antimycin A-sensitive factor : Potter
& Reif 2190 13 AA OfEA 5 % Slater factor
ThHbHETHIcH LT, Thorn!DFBAL & O
EAE #RET L 2 jisis b AA-sensitive factor
ODREAERBEL T3, Figdicldlzi)
i, AA-titer 13 0.2 M BIFOURR X - TZ4L
7, ErrhlUhoBEicL s AA-titer O
WOLESTH- T, Bins U-BEE (Fig. 1)
LT B LRI OFRENChS . B,
AA THOWICET Az Lick s U-EO
a0 (Fig. 10) % BAL o4 (Fig. 8) tckb~
eI R Y. fE - T, AA-sensitive factor
5% OREY CFEEL TS, O factor ic
3% U-PgEx Slater factor % Cyt. b i
TrERLVEPTIECLDEEZLNS.
Gk, Thorn BTV 5 X 5ic, AA
&t BAL 3 Slater factor DRz - lzFiclE
BATseE2rbnE4Thsrd. LEOEE
26, Uik, Cyt. b ofiic, Slater factor %
PEET 54 O Th HH, T OIERZER BAL &
WAA OFREEFEILOLHEREINS.
3. Cytochrome oxidase {ZX9 5{FH
Quastell —["lic X W EBREFIE = ~ 2 BRE O
p-phenylene diamine (PPD) Q-5 HIER (L & H]
HL 7\ & 5. Stoppani® ¥ % 7z FFALEREA
wowT 024 M ©Ulc X EEHFHOEEY
B wiicibE3. PPD 2EEE ULBER
endogenous Cyt. ¢ ##'E & L7z cytochrome
oxidase RIS #HZHL T3 LEL LN D b,
U % 4o THRREIS cytochrome oxidase # fH
ELRRVEVS REE—SEL EBbhb. L
P URB D, BRSPS CHEERE T
FF mitochondria iz >\T PPD ##&H & L7
B4oU 02M)-THEZERLTRY, Thic
DV TIHERN L BETHTH 5.
COMBELBEEL TEHENDZ L, BE
Bk E LA U-EEREDTH B
b 5F, Cyt.c 225MKe LEEOZhRE
AR & 72 288 (Fig. 1) Th - T, T OTKETW
fMicBBEN 3 & TH A5 ». Cooperstein
et al 1Oz fE 213, R & A L U I HRke%

o SOS #EHE Cyt. c W LT, £k

#FICyt. ¢ % f0 % 7= &A X cytochrome oxidase
DEEICE > TEEENS LEbh, 0T
1 mitochondria OHE L RILT 519, 45 T,
#1F1 Cyt. ¢ 2L -BA TS, cytochrome
oxidase AT 7 OB OREE
BRBE & e BERREICHIA L VIR D, PRSI R
EHbhinvbd Ths. —RCHEFEEZER
L35 SOS FHEE o~ 27 » 5 cytochrome
oxidase DO MET 2 E£RTOHERWERE I X
> TEAEND» L, FECREN LEN H’T
(Cyt.c UUTF) 28K L T 258 EKE U TR
FRARWEYCTHIZ R THEINS.

¥ R BSRIES, 0 issek (BF Cyt. c
wIN) X d =~ 2 BBAOKEOBRIEHER
02~03M OUIL & » TEWIcREESHh, Z©
BWRIUBY v IRBAEREEET S Z L
LY SD 0B IBEFTH B A XV nHEROE
BT sz LicESL T L EMEREL 2. O
SRERSLERD B AT, AR O Warburg ¥RiC X
ZEALENEBRC AV o RN EET S
WEMERE 2 bh 3., 202 ehbb, BFEE
Bryeim e U s SOS Gk & Mg
MCRE B EEPELATH - T, SR
DECHIDZEAKIT DV TORE L L VERT
RETHD. BEPMBOLL OREREZA T
BHO1I2ZFZIZEH 5.

V. #® &

BxOBTREEREDL b v BEOERIT
mitochondria ® = ~ 7 BRERVEEESRICHT %
ethylurethane (U) OFRE/ER, RO 2,3-dimer-
capto-1-propanol (BAL) Mz antimycin-A
(AA) » OMEERZHEL, ROBREEEZ.

1. U- BEZEiE, 05 M o frEpE o K
THY, pH OBkick W FEELT, Bk
B 2RI T 5 EHBRRE T TR/ iz
HEMERL 2. _

2. FREOKEIC X 5 U (0.17M)-FHEED
Fr %13 methylene blue>thionine> cytochrome
¢=2,6 -dichloro-phenol-indophenol > 1 -naph-
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thol-2-sodium sulfonate-indophenol >tri-phe-
nyltetrazolium chloride> ferricyanide= oxygen
T¥h - 7228, brilliant cresyl blue D &1k 4 <
PREZTED ads 5 I=.
3. Uik BAL- RUF AA- EBEERICH L T
EIREEE S L Liat, BAL BEKOME%

ﬁi—%bﬁ:#o?‘:. 0.2 M Bl_b@U:/E;ﬁ%CJ: - T

AA-titer i 3R 5 523, FHEE & ORI HEE
BRI BRI L 7. ,

4. U ROERRFICOVTEREELTY, U
D2~y BEREESERICB T 51Ef A cyto-

chrome b & Slater factor i£db % &#&E3H L .

7. .

5. U& BAL ROt AA & OEER 2#E
L7zgER, oh b 35w Slater factor
S UTHEEERERETLOTH 52, 1EM
HERAFUEL OTH B H LR LT

AR OEE XG4 5 5, 53408 AL ML

BECBOTHEE LS OT, AREO—MIIHE

BEETRRIC X - .

% B

1) Quastel, J. H. (1939) Respiration in the central
nervous system. Physiol. Rev. 1§, 135

2) Michaelis, M. & J. H. Quastel (1941) The site
of action of narcotics in respiratory processes.
Biochem. J. 35, 518

3) Greig, M. E. (1946) The site of action of narcotics
on brain metabolism. J. Pharmacol. exptl. Therap.
87, 185

4) Batteli, F. & L. Stern (1913) Einfluss der Anae-
sthetica auf die Oxydone. Biochem. Z. 52, 226

5) Svensson, D. (1923) Uber die Einwirkung der
wichtige Urethane und einiger anderer Stoffe
auf die Succinodehydrogenase. Skand. Arch.
Physiol. 44, 306

6) Stoppani, A. O. M. (1949) The mechanism of
succinic oxidase inhibition. Enzymologia 13, 165

7) Stoppani, A. O. M. & J. A. Brignone (1957)
Factors affecting succinoxidase sensitivity toward
oxidation with BAL. Arch. Biochem. Biophys.
66, 91

8) IBik3EK (1953) BiKKEFRIZXI T % Urethane-#]

# (Methylene F-J%) O 5t AARLEHEL 15, 622
9) kAREK « hE—HD « IHSEK (1953) Hlarr % X

D Bje=F—y L&y OFER A EOREE b, 80

10) RE—88 « 5 J5F - JIIBRER] - H9F = (1958)
T mitochondria @ = -~ BEBE K KRR RICEET
W5 1. BT ZEGOBELERBEZ VT
HA4:HER 20, 1

11) Hogeboom, G. H. (1955) Fractionation of cell
components of animal tissues. Methods in Enzymo-
logy. ed. Colowick, S. P. & Kaplan, N. O. Vol.
I. Academic Press. New York, 16

12) hE—E « B F5F (1958) JF mitochondria @ =
7 BKREER R T 2R 1. HBIAH
DEFERRTRBT 2 EETMICOWT HARE
HEE 20, 8

13) Slater, E. C. (1949) A respiratory catalyst required
for the reduction of ¢ytochrome ¢ by cytochrome
b. Biochem. J. 45, 14

" 14) Potter, V. R. & A. E. Reif (1952) Inhibition of

an electron transport component by antimycin
A. J. biol. Chem. 194, 287

15) Thorn, M. B. (1956) Inhibition by antimycin A
of succinic oxidase in heart muscle preparations.
Biochem. J. §3, 420

16, Cooperstein, S. J., A. Lazarow & N. J. Kurfess
(1950) A microspectrophotometric method for the
determination of succinic dehydrogenase. J. biol.
Chem. 186, 129

17) thEE—ER « JINERER] « 333 3 (1958) I mitochon-
dria @ =7 BEBUKKRERRCET 2% 1.
EFZAGHOMEEER (Y v—%%) k2T
AALEER 20, 14

18)F FHT; RER)

19) Singer, T. P., E. B. Kearney & P. Bernath (1956)
Studies on succinic dehydrogenase. ] . Isolation
and propertion of the dehydrogenase from beef
heart. J. biol. Chem. 223, 599

20) Ball, E. G. (1956) On the specificity of interaction
of biological oxidation-reduction system. Units
of biological structure and function. ed. Gaebler,
O. H,, Academic Press, New York, 433

21) Keilin, D. & E. F. Hartree (1956) Relationship
between certain components of the cytochrome
system. Nature 176, 200

22) WHE—3 (1956) F 1 7 » — & Cr1 25 AMb2 27,
611

23) JIIEIER] - A ; (RFER)

24) JINEIEF] (1958) L BB EWIC L B = ~ 7 BRTR
kDY v iR EZORBIZOWT HALR
=k 20, 477



E ﬁn/b Y 7-2 ) BEMEEER RICRUE T ethylureth
468 A - R B FCB FRIRRIN T SIPAICEC eyirethane

Summary

A study was made on the inhibitory action of ethylurethane (U)on rat liver mitochondrial
succinic oxidase system (SOS) with various electron acceptors, and the interaction between
U and. 2,3-dimercapto-1-propanol (BAL) or ant1rnyc1n A (AA) was also 1nverst1gated
The results obtained are as follows. :

1. The inhibitory action of U varied little with pH and was reversible up to the
concentration of 0.5 3. On the other hand, it depended on the concentration of phosphate
and was the minimum at the respective optimal phosphaté concentration of each acceptors.

2. The degree of inhibition by U (0.17 M) varied with acceptors used as the following
order: methylene blue>thionine>cytochrome c=2,6-dichlorophenol-indophenol> 1-naphthol-
2-sodium sulfonate-indophenol > tﬁphenyltetrazolium chloride> ferricyanide=oxygen. When
brilliant cresyl blue was used as an acceptor, no inhibition was observed.

3. The sensitivty of SOS toward U was exaggerated by the treatment with AA
and BAL and by the addition of cytochrome c.-On the other hand, simultaneous addition
of U failed to protect the inhibition by BAL. AA-titer of SOS was decreased slightly by
the presence of U.

4. From these results, the mechanism of action of U was discussed together with
that of AA and BAL, and it was concluded that the site of action of U on SOS lies at
the portion of cytochrome b and Slater factor.

(Department of Physiology, Nara Medic:l College)
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48. ABHEX (MUK 1 4EHE)

RBERUHEROBEEBCRETSKED
B8O Oxigraph BH5

KIEEROCH R L 0 55 iz O RO R
RiL2WT, ZOBRNEEICRET 1500kg/cm?
EDOEKREDHE % Oxigraph i X VRIEL, Kk
DIMEFHEE Bz,

1) EETRUOEKETICA CRRIEERR
(KIBE 1 B4F/5cc, WEER10000/1ccm) i,
REEROCHEHRRRR & e R F Rk ES
hd C-V iR ZRN T, BAEREREFE
REREICKHTS. HLKRE X 2BRERREOC—
RFINEENL, BHROBE, —BERCAT 3 X
D LEHCEDhAEARD 5.

2) REEBOWMERE iz, MEC X 38R
HEOREIRD LR,

3) RIBERUW™EERE $iz, 1000kg/cm? L)

LomET XY ERLINHAEREL ST 5. A
URIEBE T 100kg/cm® AnfE X D BEic #14HE S
PRDON B0, WEERIX 500kg/cm? O HHE
TRIGA L BEEZT v,

4) RBEROWERE bic, MESESH I
—EOMEIRBICET B &, METTEORER
— RT3,

5 REBWROHERE & iz, 1500kg/cm?,

WA MEDB AT BRES, MERORE

FE A RERELIEERS S

RN, HBEES I BENE RS
BEEKETS.

4. k& B (UDEKXERF)

Als H BRHCRET O, FERY CO: BF
DR (FH)

1) PEEMRE @B AR UBE L Y H M
¥ (P. Hoffmann) % FMHcEEEHL T, WA
DRED COrZEREREAY R (4~9%) BART
R 3B OIREBORILE -,

H Wiz B COz BEE 4% D LG & h B M8
M WX 79 (B EHBEZIT, 8% L
Rk o THflEhS.

Ll EDEERT COp 4~7% OB ANTEERI AL
fao BER I BRERER 2 NHT 252 T8
CBEbh3. ;

2) BEHD O WEMN 13~14% L TFicin
& HEORBIEIHAT S, BEIZ 6% ©.CO.
FRALSEE, BEH O AR 8% BT/

2 ThE L2 HEMHHRBHE LIS . HL O

BER 6% DTickhs lkET ic CO: 28 6%
LTh HEOHERRR bhiz.

CO: DELEDER O—¥Bi%, CO:ziz X 3 ik
BRENMIZES Po: ® LASE3HICKD D
DEBRbNSD. '

B FEFIS24E128 7 H FRTOBREL Y
Fe % R ALY LR ESE FE=8

1. wREk JLAESHY)

2, 3 OEE—mINICE T D microinjection
=YY ROV 7RZED, MM n
& 20 LITOBEY 7 A# micropipette Ti -
T, BAxORBHE, FEBLEBW L MapEstL
TROBEBEREE.

1) = v . CaAd* v ix—RiICESTAZ R
D& VRRBIROBEEL TS, Bl Ca

REBORIET, WEERHCBERI L. Mg 44
ViR A DEHT CRENAZBIRNOFEO AT
EE Y ARELERLER Uz, RBIidian pH
BHREEHIC LV 68-70 Th o1z,

2) . £ < OBEAINHAIPITES & &5

RT L U A IINROBBICBERL TEEEL -

PR, NEBICIBSME Ca RIREHET 4 Ca A
v OFIRNES GEELR R bR,
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3) AN, BREA (chloroform, ether,
urethan) DK AITESHE IR E TR B LT
FC TRV ERE, SRS CRIBIUEO A & &
Li=.

2. REHE (QLRKEEY)

BEBE~GENBOSREK

BB X D BT BEL 2 R~ R
e, ARECRROBEL PRI R TRER
FEEETD. ZObOOHEGHOHERMCE
 HEEBERALRZE S, HREEERIZB
THH 1mV PTFOMSBRBNECSH S HET
o> T AEREESHS. ZhiTFatt and Kazt
(1952) &1 & - CHAE & 7= Internal miniature
end-plate potential TH B EEx b, T ORkR
BAESfas e EFOBBERSHEERLT
3. BICEBET CEMEERL Bt OH
RRM~PEEOBEMBICR - TBESED &,
BEOBBEELRTMEN 2~3u OHBEAT 1~
3mV @ External miniature end-plate potential
BEGSH, ZOHEL Internal m. e. p. p. O
¥ O 1 Thd Internal m. e. p. p. TN
B MO O AHIFE I B TRGHE 2 2, FOR
RSB OMIC T IC 1 A0 Polarizing electrode
ERALUBNEMELERTNCEX 2L ERD
WBBEMEMOIENR Y OREP HEFEIND.

3. wRBsk eREFY)

BrimMIBE D hyperpolarization & HEIEE4:

Hober (1905) ikiE0 £ % B Li, Na, Mg ©
w X viET KCl F0HIF RO salt potential %
R/UT. =Ry 7T A#%= Rana japonica O
BAR LV SHEL =B —0i#a% HvT Ringer
Wsis (M/8) NaCNS ¥ [E]® salt potential %
28~ Ringer fli& 16] (1+0.1) m #%#&7=. MK
/NEBF FVT Ringer ¥ KT M/8 NaCNS iz
HOFEEMATERE W ELE. WE T 80 (1=
0.1) mV, #3% 1 98 (1+0.1) mV filamA L
o>z, BB e & VWi T 18mV hyperpolari-
zation 24U TWw%. - salt potential 1A pa T
PR OREME RS, = A viERICEL
7o AL & RS S E PN R R E LD L
fo. —THEHRIRBEPCLUZEAL TS,
poH e BRERIC X 6 MEKMICLE Ulzbyperpo-

= #

larization & WL T, [ U { hyperpolarization
LT THRORBERERZBE1 S ) BB
ZOBEFEORBI X > TEEXD 5 & R bh
3.

§ ER R REBRX QLA RERER

Oxigraph [C L% H:0: OEE

Oxigraph iz X Y B&BE/R TO HeOe DRI RN
EMLEBIR P BZEL, HeO: @ﬁj’ﬁ@ Polarogramm
B Oz @ Polarogramm & U TH 528, HiE
DI ERAHEOIKERDON /2 ChBT &
ZRH U=, HO: OBLERIE 06~07V T
Ke&ie) 08~09V T—ETEL 1.0V »5HY
k#3% Polarogramm %7 U7z,

P Eo#EFE» BB I UBRTEOWERE A\
He0: OFEERRA, FOILAE U T Catalase ©
RIGEEOHEEIT - 72. RIGEEEBILERD
FirRTBERTROBREDOLY, BERED
RS EEBERE kR b 2 v
1.5x107"/min #RL7=.

5. BEEE LAGHER)

FEEERE ORIk EHER
ATy POKXRKEEESHEE Ay, REER
ROVEMRIC X B#M s stainless steel (R 1004)
DEBEEEAOE2DESIKAAL, HARR
I X B RENREST - =, FTHOBWER T HE
L LT, 20EOREEERCEREE OMEENR
fE% ko lmm OB & CREERESRE
BRLE. XTHLVEEERIC CTHEXZHE

CRiztky, RERHEROABORMRC X 3HER

@ latency #3KH, Ilmm O X TR CHIER
BRI % latency 2% 0.2Bb TRED 0.9B L V&
2. B EomR X D b 5 BEFFR Ointensity~
latency PSFEEICEAPVE TR IEREET.

6. BEEZ EREE-RA £ (KRR
)

KEEY neurone (D dendrite DEH)

KB EAET AR TEBN B EEEO surface
response [I# 20msec @ duration %78 L HEA4M
a1 apical dendrite OIEBNCERT 3 &b
T5. '

BrizerEY P THPD  dendritic potentjal



o

DRIA & BT D TR OEREFT - 7z
1) PERBE X B EBOEL*.
2) RAERIEI X 5 IR O B
3) EYORPFTEA (curare, strychnine).
4) Twin shock methodiz X 3 activity cycle®*.
LLEDER» bRRABRFEZOF & i X 3
recruiting response MOIERAYEIT dendrite DIEH)
PEECESL T LU AEREc Boh
RCEERED 5.
* Uchita, Sumida & Iwase (1957) Proc. 6 th
" Japan EEG Society p. 35
** Sumida & Iwase (1957) Proc. 6 th Japan
EEG Society p. 101

1. BHRX - FNEE - SEHHHE - DHE= .
PEEE (bR 2 4H)

BHNCLIBAOHBBENT

BHIC X > TETBIB2LORBBKT®, AL
TIZREHRE L TRE L.

1) BTRIMEOBRLOBEEE L, Rk
ERALRE. H1EEEONEL, M, &, E, &
EOBEORENIE UK, YEHicELT
% Grouping Voltage XBlbih . Z0OH4 HE

CXoThae, HHMMRERRORESRIEE -
TEY, S5HICOWTHEL 84K O impulse
i group /2 LTz,

Z OHA D Grouping Voltage O FHMEFE 1T
MEDB AN X - T diafferentation BB Y,
group %7 U $EAK O impulse 2870 % 3
EBY LT, #ilc Grouping Voltage & L TH b
NBZOTREARCREEZORS.

2) RIZ 2HORIZDWT, K& OMAIAMAID
RODEPOMEEZIT 5L 5 kB EfrEr, —
FORDOTHEZLHTS L, BHRICOREL R
Roh, FEHARIBEOTHRC b2 LPbLLTE
ZREDbhRP -2, ZORE» bEEOHE T
HREENLU THPRICRY, BRETI0TRAEY
PEELZRE.

B2 Tk LT b B O MR R OV NI R
EEBRDBZZ & BbrDk.

8. EHEJEAR - HERB (LR 24£E)
BRSO RICKEOEORE RES
[CEEFHICOWT

= # 4an

FEEPWC X 2 ELEEREORMBL & e
EUTERFAERBROEBENME S %k & Mz
Jz. .

—HOFERAL 285, MAOELR>HXE
BERBETRGETE L, 2 SPHOBETHRED,
BETBAICEL, 200BE CEET 3RM OB
PBEEE, ThI3EE KR AIcBZ 3RMOBED
BERALND. SHIFERATIKOBERE 2
3L, TOREMECEBRNOBA, &Lk
B HENMOBVBEREZHE 2 VIRE LB
5. BHBLOEEEZE2 3L, AESEVE
RIERKEL, T 20°C H35vix 30°C Okic
10020 T b 4C DBKPic AhE4AI
i, T 20C 220 e HBRERAE VW &3
Hole. MERE L EEAEKEORTSEHE R
ToleBf, WEXREPATIC ERBnL i

-7z

9. BB REFAAR QLRE24m)

RERESEREICETZHR (3)

B (BERIHO CR » 3\ izEssHEm)
L2 EEERRS (GSR) tRIETHEHIEBED
HEBPRAIOAR 4B LU IEE NSRS
UCTEREf -2,

WD Area 6 ILELRE L Nz 5 & TUEENES B
e D GSR Rz bh5. Z 0BE&—flK
iz 0.3mA/cm? DX CISHHEERS 5 ik
BEOERBEELTI LBEL 2O GSR
WL ZORMEMT 28 L BBRREIC
BWTEHTHS. ) '

AHOEMEIZ X3 GSR OWHicix, Ktk
HEobo L, BEBKE 2, 3 k00 & RH
B0, WOBGLAKLRERBEE2T L, ®E
PEER TBEORLERT O, BELZBA
TR LEVEBREFROMflcH b T "2tk
HEORNEALN, L BBREOBAI L
BEbhs.

ZDT &IE, 2,3 HERER 2 00EZEED
HEVEOERNC L0 THBI L ERETS -
oRBbhd.

10. 3WLEk « WWRA=HS - JBAZER « BREX .
MERE - BIEXE (LIREXREHE)
Myosin B 7 Actomycsin-ATPase () “Eige-
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nhemmung” [CD\\T
“Eigenhemmung” (Substrate inhibition) O
BEas L ERETR, ROBEREER.

1) 0.16 MKC1 ;FO actomyosin % 1.6 x 1073M
ATP ¥ < Figenhemmung Z#Hb L, EHEIZ
BT 55, ATP REOHEMICHE > THUERE
XA LT, myosind REE ATP19%x102M ¢
#_DEigenhemmung% 73, I hidactomyosin
% myosin & actin ([ f##fL T, myosin ATPase
OEigenhemmung DHEbhizdbDEFE L5 5.

2) 1078 M- ATP JEEW:E G5 actomyosin

® Eigenhemmung %, AM <ﬁ:¥g 7% 57T

myosin & actin I fBEEST 2%, BUT AM<§:}:IP)

&l o A ERRRHERTESE CHOBRL T
£BeE2BE, HWEEPIRTHY, XEEE
ERE & ATPase BUEERBMHAT 5L B 20
BRELHWHT 2ER K S.

3) myosin © Eigenhemmung i3 KCl &z
- RIFT B A, actomyosin @ Eigenhemmung 3
0.08 M~0.16 M DD KCl #EOELTIE
v, = OEP B myosin & actomyosin
Eigenhemmung ##27 ATP BEEREZ 10D
T, MEOEBIXAEZERGLNS.

4) pH OFBI o0 THERLTHE.

. AEE= . FURHE IREAREE)
AVM-ATPase Activity [C34 3 Thoulet's
" Reagent (DES#
SREEHESZ R AM ROEFEHE LB LY
#29 Thoulet's Reagent (TR) OIEBEKEET M3
7= %, myosin-B OBILEE KR ATPase &z %

£ 123 BEBEERNFES

35 TROEEFFH .

1) TR, Hgle, K132 Z DB B - TATPase
EHETS.

2) TR, Hgl, ORI cysteine OYRINTHRIE
ELHBRh5.

3) TREx 104 MBI T CrRiBILEIRER R b h,
Z DILEII R cysteine YRIIT ATPase fERMNEK -
BT 5 ekickETS.

4) ATPaseiEM:d TR Iz k 2L EMEIT AR
BEZEZTRAEBEILR.

5) Llk# 5 TR OZER SH HELE2 b
h, ZORZBORRERF L.

6) HERE TR 6x10#¢ M L) Xk ->THh
3°% syneresis #EURIRIE cysteine FRINTHEEX
g, _

7) glycine O¥EINTIX TR OHIERICH LA
LDOBHRERERP 7.

12. k%% - FLBH (FLIREXREE)
@R 3 Actomyosin (AM) DEARIC DT
BILEE 5 AM © KCl ¢ & 2@t RET

B, Pyrophosphate (Pyro), ATP O %L

TTFROBEEE:.

1) BT s AM % 04 M Bl Eo KCliT

L VRMET 5.

2) BIEE 3 AM 1% 1078 M ATP 3T C

1 03 M KCl B\ LCHE@Ts.

3) L EDEKIBWT 0C & 25°C & ORlic

EWRREIR . v

4) Pyro 13#EIEEE S AM © KCl iz X 5%

V% 7 OB O RET 5.

5) Pyro i3 ATP 23&fF T hid@ihie 3 AM

DOYEEME Pyro BHOBE IV LEDS.

B RMB2G11H22H (&) FHEIRE05 LY
PFreddE REMREEFIMERLEE HR—

1. PEEF= CERE KAL)
FRLYBONIEEZICETS 2, 3 OXR
FEFREH DI EREERRERERZ R L

¢ VIRGERS WER ORI bHTEHES & R
L, KRICHOCTRBEOHATBRERERR
RBI, BHEOBARISRMEREREICEI S
HHERELE. MEERRCr VY VESE

DHFERORATER & B TFREE (815 kD
FFRELR) &oMRICKY BuavErR
DT, B, BEEICK-> AR TR
* AW L EAER ORI X B A
BERBHE K-> TZOREREZH, 2
AWEEHOORERARIC DFAERESZ & %
ATz,
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I BIR o n { KRB O E T IR & 811 CrEs
Uizdd, BRI /Fsilsk 5 kAWM EE RN OFH
DERERRBZ L, UToM tbs. FROR
HETHEOPR I ERO—ME AMICHEL
RETIBE 21T 5 72 DITHEMRER OBk L BT
RE S 2D 3. 2 CHEEESIKEE Y = =
—VEHRALRTCEE L, WERTIEE» =
=~ UVEEEL TR 2 ERER 2 WET 50
ThB. '

VLA B (I TR IC kB KRR & LTHB Bh
TR EFET 5 & XKOMLTHB.

1. EFT 3R 0 vEICHE > TEED W
BREINT 5. '

2. BNABEAR Y ERART 5 & HAREITHE
- CHEE > WRITHEINT 5.

3. B~ OBk & kT B R OB A T i
WS WEEBD U, MEl0BA TR N
5.

4. BEHTBZAAvyA vEREL 2D EIEES
W IR RN ERE T 5.

2. B B KRHME FRKE 14T

RNBEORCHBEZEICOWT

AR R OPIRAEE & 0 ROMEEEH
WG L TERARIRIC o Wi 3R EER R
f=. BrdkdE AEREARCIY ZERIESH
TEY, fhodé A ELONBIIRPBARIC X
VERENTOBHERD? - 2. XPIBE P
Bo 2, 3 KokKicXY Overlop LTXEEHT
V5. RTHBAREOB I X b ROEER S
FELZOMELRERA . ToRRIIE—5
BEFXHET5500 52 2 LOoBREEXRHLT
BLO, hICREEE TR S A EL2H
Bz 20XMRRATYEL0LH5. ZOKS
13 K1k 3-8¢ T -7-. X Adaptation (FHE D
ORUVRPDBCHDOD 2HEMBR bR, ZO/ED
LOREEEHC L > TRIE &AL EEHRDOI S
Rz ole®, FrAaEBcIsb0Bbh
5 EREFHES R,

3. ZEW=-RE 2 THED - SEXSR
(B R AT

lon flux &HERBHCEHTDHR

AHIIS G Z OBERMT H 4 v eKa, K) ©

& # 473

ZLoSMOTH—ERR NS, Hib Na' i3
OYEABITHE > TAD SIAHCEBHICE O &
NTEY K B2heHoBERMbh T3,
ZORBAFECFEDLN D = A AF— 34RO
CWERBICKEL TV B2 L BRSEL bh b
MTHB. —JF Ringer WHDA + VKO I
i Na flux & & BERBIC RS hPEL 52
5. Bk OENR#IT Ringer WF o1 4 4
BRIEKRESKELTHY, 20RZLWHEL
TK HREHTBZ E8H¥KS. Blb, Ringer
BHD K & 40~100mM 73 &K omEs
HE, ABMEBIIEML, CoMEEoh, W
BN B HBABCERL T30 ThH5. 20
5 O Ringer Wrhlc Mz bivie [P 04 mEH
BAt-&%~D Incorporation %PFET 5 & EHiChY
R ER B ~ O P*® Incorporation REHNT % D¢
3. TZIT K B> TOSRSW=-E
REtOHEHER, MBANDA 4 v EROFHE -8
HELH93THAY EEL bR T2 TRICER
THiEACT Na2 o out flux &HENRS & 0
HBREBRE L. %5 Ringer Wi K %34
& Na-out flux ML, K 2K < B ic i3
Na-out flux DIKTHRFED bhiz. RiITHENRS
@ Inhibitor T&% % 2-4Dinitrophenol Z¥EMNTH
EHREAHOFLHRR Oh B3 Cbrrb b,
Na-out flux XM BORAD bz, Ca K
{FFICiE Na-out flux REERE AR, Zh
£ pHEKIX Na-transportnig system (3% HEAR
& IR =L ¥ — &N & %3 Ringer b0 K 0
BECRKESPBESADZ ERTERINE. XFE
B Ca® iz 1% Ca—outflix 2PELTH D &
Ringer#ih @ Ca” BEEICKHE L TEY, 2-4 DNP,
K BECREEINARCI L4 -7 B, Ca”
out flux (¥ Na’ outflux & i&&E 5 X - TH
WTn3EEZBNRS.

4. AWBB (FTERE24H)
102 Y VERLER

5. EXEBRR REXE14H)
BEStEHREENCKIBERE BICFD
RREHICETIHRE)

IiFE-Lillie o> MHEER R UHAA O BRI % 4
WTHEGERTO LD TEORRLE L IBEE
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¥ % Oscillograph ¢4 U TIRER OB O E/L
RUREEECET 5 RefEBIOVTEEL
e BIBWHBICRC TR ABKE 2AMAEL TH
BREEER T L 5. ML THEEROEIKL
VMR BE S ¥ 5EIC X D EEMT O D400
AL BVEERELND. ThEDOERERPD
REFHERB U, NHEHEEK» bEES
BLEBERUFGEEBRRFER L LEEEE AP
2 TEORHOBIEDWTEEL .
WICRA-BEE X 5 ~HAEEEERR Y
MEGERSLOBRZ AT, —JTAkEED
Toh3HEOEHBORELE X OFE, LBREL
T—HAEEEOEE T OV TR L.

b BSSFUE - A U5 . SRR GEAM)
Hippocampus OERKIEE

1. XBEX GfETHENHZEELERR - 55
Eeg Esbiy) '
EFEEOREOHREICOWT
EAEREOBROWE IOV TREEE T,
Y OXEBH BB, T TREOBHEICOWT
BRTEEV. 5Z0BHEEDRD O ETIZE
THERDLHTHS. B

1) AR BRI RIS VSRR
ik, BEICHEMICHS. FLTIZOBK
OWENI PR VEERSDOTHS..
ZOFEHME LT

a) BEOBE TOLRANRKE OIITRN

£ 124 AEELRFRUFES
B BEFIS3EE 1 H25R (4)

& #

e,

b) BEEIEL QD Phase 23 % 5 & LT HHE
PITICRAEAND .

2) COEANBEBOERE R > XD &ED
ERT.

a) WEEEEE2E: 2HHFOBREORL
»R2 L, BEMEROWEBOHERELE X
bhAEREERT.

b) BEEEf#rLE23 e, BVERMSR
LB LM TEBMBOBNERLIZ-ZVEE
BT LIRS, _

c) AFERBEBVYTLEROERRINT
ERERS.

Zh BN SFEHMBORBICOZL LD ER
THOEELBND.

3) ERCAZRER IUHBIBTT 2688
PBENMES 2 3 HETCRFELTRE. £LT
MR OBE S, EEEREEOERTIRSTFRD
BEERTZENTS.

4) HEOBLIC X AEBOELE

a) fAHOTH

b) EIOKEOE(L

¢) EEEroboOTh
D 3DCKANTB T EHRHERS.

5) WHORBIERLTVE L0, R
IR OFPREBOBIT T » T, —HA~DELR
BECEDE, )eCRBBioGTiREha»
2TV OWTEBMREMRL TO0b 0%
zbhd.

103057 & D

FréE  FHRERRSPIRE 2 R

1. HTH— - RS2l (GHEEk4HE)
SHsnEsEREEETERVA

Doan et al.(1925) % Jordan (1935) &35 T
&6 hemopoiesis % 4 & » =D IEAEHEIYTH
n, Thic ARz offEEt2ER UL,
CheEFReENESE UTHEBULIFLTE
jo. BAES ANEBTO hemopolesis &idk- &
Y b BT, EEERERE, SIS oReRE
H&toRF#LAE L, EBRAKTREANLZ
ORISR COAZNELLZENRTES. €
F 3 YE IR B R RS S I LB 1T

i (chishima) &RES N, FMBEFRIC S
FHHEAROMBES HRBEED TES EBRE
MEEREETh TV 3 3B LE L, TOHEE
WCBAL ClEEa ~, BICHRFRBPIRMIRICTHEE
THBRBICOVTHEL ABERK—S A T
V. LZATEHET D (1957) dAMmERAHRIMERS
bAENSEEFHEICL, “FHEOESOETE” ©
RECANRENLE S, EORBIKORRIC
L) —HOBHEMIET AR & ADECHFELETT
SELEHABRAPRSNWSTEEZEODPE
=, ¥Ry ¥FE5Ric ACTH, cortisone,



£

chlorophyllin #¢5-% LERAHT & % B MERHEINE
OTRAERMOFEERTFICEHBEES2BEEL
TOYRWEEIEL 2. WEEHmEERY ¥
CRE—BEOHRMBED &L GMBREME R L DS
2B, ZhimBFEBREONRSEH O BARER
ORMREAIRE D DB HREE & BRI T &8
BRIz, T OMmMERSIGHEMOFRSAERT
B0 &I b RGERE I S BT 57T
SR RIS T general adaptation symdrome @ﬁ
&5 B\ 2 alarm reaction AT 5 b D TH
oz, ZOIFBFRNEE L TOMRKIE & BET
BIBEEmMEOIMEIC X 3 RNRBLTH D,
—FRMEROEFLIC X BB IMERAEKEEOEAK
VAR O catabolic /& fAEEWIC X 5 FRifiBk
5 b OBPMERFERBOREL OMOFREF &
UTOHMKREMBEOTHS.

2. HETH— - IFEZE (FREAAET)

X BREHFICLIVHAmBEMO L #

v F R RICXBERFE 2R 5 BRI
PRI EMEREMA RIS, ZLCI0BE0RAMm
HRMMEBBF EXHRBHC X - THTERS L
BRI ESE Y Ko v (INE) BE
BC/EA L TEMBRAERERT 2D Ch 5 & —i
EBBEh TS, BT 300r BEe—E&H
ELZ oA MREMORBMFEBREL . 3007
BRIC X » TEMmERIE 3 MR B i —BMEsin g A
&, T OWINEEOMEEMO v FIEST S L
03 Y BIERBEIN A DR = F vV OFERE L
3. L Lo XERREEmERENR O
R SERZOE=FVERETEH00TEL T

hEfho v FICEHT 5 & RRREMmEREMR .

HohBDThHD. ERfERzOR=F VIZFTC
EESh? EEZ DA TR, XREMmEREM
% D FFRE KL 18 D IE DT PRI TS & £ 7-BE B
MBHMEBZTOT, =7 v O EERITE,
S HRBRFHOKME DS .

(e oX=F v ERMER, FHOLEERY
S FCLEMRBMERBZTZ &b, H=Fv
OBBEEREHTHD LORBIITHEL LR,

FITCIOR=FVOIEHLRMELES. &
1% in vitro OIEFRMIEK Z R =F v EF M
BEEASHE, 20 invitro THMRPHEMT S
HEFHHLE. ZhRTTIHET S (1957) 2
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Cortisone %> Cobalt Chlorophyllin 7 kU HE
WM IER & 5 &% OERMK S OB MRS
WML TL B EWIRELAENCEEST{H
BRESTOThE TE-AT © “BlROIRIM
REFH 2EESTI3ENIRERLRS DI T
»B.

S bhitHoFvEENER in vitro DIMEICE
EBEERSE% &, ZoNKRORMBRFICR=F
YRERSh, BeE=F v EEMmMEE in vitro
OmBECEREEASE T ZoR=F VIidmE
gz Lz, .

ET3CXRBHE TS & RX=F v RMKF
MBS % 232 I © A7 b MR PiT b R
A3, ERZOWERFCORERShD &
METET, TORBIRFHCHILOELTS
REBL 2 V. H=F v idfrmBRA R L R
RLTVBDTCHS.

3. MAEF (RREXE24H) 1R B (K
REKRE 1AM

IR E I active phase DE|IE

VR B AL OB EINFRE, RI2-E O TR ORZE
3935 THY, THRGOEORER KT
LBl oBRBTH-> T, WREKT 5 EEY
B O{EREER (active phase) 3 HIKAYE - &b
HTwW5. Z @ active phase OEFEIREEICEI L
TREERE D OWMER D B8, FRENRHE
ThB. THEARECB T = VEETHIC

- yoltage clamp EZIGH U THIEE A2 © active

phaseD EEHIE & 3 A Jz. F7¥EE, Ling & Gerard
ROMIBAER L HRVIRELEN Uiy = L&
THOWRICHIAL, Zh% Cathode follower &
3 L T4000f5 O F A EIE AR T B I B X BT 50
&L, —HR—FHEB-> CHEER LY 50
PR thoMIBNEBEZHAL, ThEBL TE
ORMBENLAHEBEPITT, EEMLRBIEEO

fEicff->THIAL, ZhEBL TEoEME»S
BHEBEEPT CEBAL LB EROBER RS . 2
LTz officiEiEgE: 52T, BEWEOIEA
PR S LB A AR OEREEL T

BiithsBREMOERKHENEEHTREL

. ZOHELC X > TERBLEMCEZR Ty
530C, BOBKREEEOFERKRIZENTE
. FRRZOBREBERORZBIX active phase O
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HRREBERT b0 LELbNS. COFER
FEWTBICY - Tk, BREWROFOLIFZHA
TR RO IRIERL, XAREEEAICL, A
BROELAL TCOBROBT /NS TEAIC
5~10 M2 QEEFIOERE ATz,

~ active phase ©_L-5iiF 0.5msec, EHAAEL
BT B0k 0.6-09msec, FREMIORER T
0.7-1.0msec TLFBIZH 4msec ThHo 7.

4. BUI~TF (BEEmALR)
FEFX(CLIEEHREGAEEE

R T B AR ORRIRIIR 2 ERIRE & LT
MR T B AR B BELERERB X5 1
otz RLZOBE, LEROBERRIEOE
BETH > THROEATEEREFZQEPY
PHEC L > TRABEEETD. ZOHEHFD
CITIRT 3 OFEEREOKLBEERS T &Rz X
SRR & UTRET 2 HETH - THEIC R I
HER] thyratron & B Z 1 0T 288 bE Tz
RS R FEEERLRR L. TOHRAD
HEPE G EROIGE BRI O #
BRREBIEONB LR TOTELNXZH
LD E A/ N R OB HRRERTE L E
BIED/. TZRETAEBR TR THS.
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BT OV ik A BRHIRGRE & L5

THLEEAD .

B IS RRER ORI OFBo i, B
W, ZRMOMANTHREFIRD bhT, BinsiE

HERTOATH -T2,

3. EEFL (BAE24Mm)
BEFRLERESR
R OB 217 - 1R, BT TR
SELEREEXE Lh, THRTRHEEZ S VT
REMRRGAS R b s . T Scheminzky ORI



#oH A

BLTHL VAR EBOTHET 5.
 EEO— IO TR & BRI I AT I
UefBicfbo—@lo TR % BAMICEZE L IR
BEEELE FTRIC VW THEERAR B IREE
REEEE L. EAVBENICEE TEE b5
A EFIEEIC Galvanocramp $ERIGET L, B
fEiC LEBRTD bhRP - T

KU TTHERBERCTEERABREES
LicERRR bR, WHICHE O RES Bk
RIEBANCTE 5 TR iC Galvanocramp 4§ O E# 23
Roh, RiZHARMEDS BRBSEBAICTES Tk
ICHERGAE b, Galvanonarcosis # D K5
ERUE. BRBETCPESRICERERD
i, RIREEER OREEE(L O LISRH O
BROFARNKIGCELED 2 2F R b b -
Jo. I A TR ERET > TED
MRAEZHD . BCEHBEREC OV TLERE
BE{To7e.

(FBTRTRRBEOTEICKS)

4. BME B (HRE24H)

FAZFVOBESHEE

DI % Ectopic focus 1K > TEDHET
R 7 = =7 v EERE L TEARBEIC
T RBETHE, EROCHEHEOA VL AR
WD B ANIC R AT Th B RFE L Z Bk
RO BEEROBENCHKY Z OBFTHA v A
DOFeE R HRRITITR S RIRTACTREECDH
RED. ROUTHEA v AT 2 BRY
%o THHOBE 22t U IiffTgs v
SV A DFEAEIRIEE BT LS. BiCHisit
A 7 v B IV CHEITEEA v 2 ORI /EH
FL DB, &1+ ORK—EOMBEEAEL
BB BRI L THREROECERERS -
7=,

WICER G OMEHEAZ R, Z0RERR
ORI BT & AR TIER C7 =2 =5 v 21
FLOEFHESRICRR 2MEEEER25
ARSI R THEE & Bbh b K 2
BOA v AV ARRAD.

) COMBESRICR bR VANV AR I TV E

R L D ficFREEE iz Tz /Al
LBk ofz. ZOHELY UTH» SMERIE
2 BNBA VAL ARFET BOTRARCH 2R

.
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EL, —7 5 - VvRBEHCRC TRV E2EE
b FEBRIC RIS A v AL AERD T, Bz
DA VAL ADWE RN D BIBEROCRG
BRTHB 77 =V EEHE LD 23 CHED
OFFLICHtE THRERCEbR Iz v L AD
P B U potential i Z W Eh L 2R /2.
ZOHEL Y ERBICHEBEE B A v LA THTE
OEMOESICHEL TRERTA v LAD
KELHKCHRTEIENG - T=.

5. MEIKED (EMAK4AHE)

V/Vr RS DHRHFZOMORENE/LOR
EAEEC2PWT

AMEZOW TR BHERE 2 b3, BE,
BRI ZORESICE - T, KHEBRGO
V/Vr ERBLT B2 2 2 RDIE. '

X V.Bi RZIE, BEIOHE, massage DRIE
RN Flicker fH& V/Vr & ORBRE#1T- 2.

1) MEALZEIC L TOaERER, #EEX
» 5 &, m. rectus femoris 12 V/Vr O8NS H
bbhhic. FlER NS EE, FREFERE
V/Vr ORIINER Z 08, Bl s ERV/VERPE
{BRYVBRERBERBI bt o 2. ZhiX—TE
CRERESET T2 D e Bbhs.

HEH RO & & HO Tonus BEEINT 5 2 b4
RORB, THIERSARYETHIENHER-
7o (REER).

2) MBBLICA AR BV IR E R0
175 &, m. rect. fem. ® V/Vr {ER’K AL,

’owﬁ~ﬁﬁﬁijt‘:®&%%éﬁféé;

2ic V/Vr BRIEREIC R 72 (BKES).

3) WEIESOREICEE M TS &, m. rect. fem.
O V/Vr {HZ—BHINS 528, XHEH LT, BIE
IGRIDMEI R 7.

BREBCLEXECHM T 2 &, kxEBoh
V/Vi [EOEMERLE GFFERER).

4) 155379382047 O ¥ & T, m. rect. fem. ©
VIVHEORMARB Z - 2 (FId JIRLR).

5) AT V.Bi TR&BZT &, TREKR
HBE U CERG OEFIREFHEIR o7z (R
o JE).

6) ZEIEKAE 525 &, m. rect. fem. ® V/Vr
EXER AL T, @ PFRERTNL LR
7z. T V/Vr fEOFELL T B, BHO



8L - o F

BRLEVEE, Bdhore. THIIEREE, &
Reh-7 (FE B).

7) & OEHico\T Flicker [ & V/Vrii &
ORBEE L. D3BARCE—-KTELdd-
7= (BEFE®RE).

8) HoMU®, 34[E massage® TB3LBC
BREEZFEHFRBI bbb -7 (BE #AF

).

6. FRPfhaL (FMK4HE)

AEBEBOREEMRF CHTS7E2FILO
Yy RO/ LIOVY OHE

1) KERESCHEEED 3EOEERNE ML
TREZEES R L, FWEME 7, 10, 15,
205 RN 213 TR OB % 0.754F V/Vr BT &
> THIZEL 7=, RN 105 U ECRBA L
TIEHIEE 2R 74Tk 9 Gl 3 FliciE i
BRELNEDOARTH - 2.

V/Vr © $EisR 3 I EE 105 & 155 Bl 3
WTBRLREWEEZR L. AL, RERBER
Km BHEEMREL R3BERCEAL TKE
S BERERLE. ‘

2) FRRICHIBOSRI0GR L RS ed LT 7
xF a2 ) v Ach, F A2 v vy VGl BETY
Achl GIE OBFHLUTTOHEHLT, ThEDT
REBELE.

Ach DATCRELHRBE bR - 2. BT
ZOESHRREEYTCHB LB bR 3. G RV
Ach &Gl & OBROBEE, V/Vr OB
HU, Kmdp19~3B% 0P &R, KU Ach &
Gl: DHAOHE LCIBEBOBF LER R bh
ol ' ‘

B GUAIRARIE S ik U C LB R & &
THERARD R ERPE RS T,

3) BAEYETETEMNT, BEEPIEHOE
ERM e 100Hmz, LB4SsHRCHAEED
18018 @ EHEFWEBRYVIEL T, ZOEFHED
BEERBR U s 25, 275 3E B O OR
BB TV/ Ve RS ER L2, LEI80E O
FIBEDST TR &I V/Vr {EETEEL T
FI2E AL OBTED & IXBE—E DB 2B U .

W EEER 180 Elof# & 3EIeHikL, %
OB D Km 2R 3 &{REE Y O Km & [UEHE %
DOKm OFEOEERL 2.

= #

4) BEEEE 180 E O BE S B & P40 % T
BHERIL, ZOEFITHT S AchdHLEHIH
DOREBEBEBECHEL 28 25, RIIELHET
¥ 4 B bh225 ke L 7=,
© 5) THEEMINFEEY R T 5GIOAESHE O
FERPEBICHE L . EHEI3S HE19 5 T
V/VrfE X L THEL, BFT33FHETRE
E2R Uiz, GUIESHETPIE22 I B%TH 5
TEERBDI.

1. SBEEE (BMk4E)

ACBEBEOEERS R UCRBESFICRIETT
FLryy, JLPRLFUy, SRV %0
BEcoWT

AugospéliT X - TIHEHE T &8 23 723 3~
WROER OBMOEETHS. 60~FIKILTIT
EEES BT 2o DER 120~ R & 1055
A O FERIE (il Om. rectus femorisiZ iz,
THEEHES 2R U, 0.754F V/Vr itk > T
HEL, REFEER Km RO Kn 2RkD72. F
iz, 7Nvz>+) v Adr, /A7 Fuv+Y v Nor-
AGCROZ Y =7 v VEEGLIZ DWW TEEL -,

1) RIS B 3 ~JE AR
X, KmE U Kn i260~FU120~DHBEIT L R
THR2EOEZRLE. XKmiZigiE Knicgl
 C OHBRHIEHREY DR S bR T 5.

3 ~SRIEAIRIE T, V/VE O _ERRAECR

Bhisd o fe. 60 ~120=FEMFB T, M h
OEETL KmIZi2iE Kn K& L5 7260~K
120 ~JERIE MBI OB A OKmE O Kn i35E #)
HEOBEELRLTH > 7.

2) Adr BHHZ LB RRICOVT 3 ~HEM
Fl DBEKmIZ26% 0 533%, Knix182%H 530
% WA U . Adr ZHIBERTICES U 2,
Km 1Z15%d 521% OBA &R L. Adr i3I
TR U CIRER R 2 EME U, MsE sl g
Ui A ERCESH LY B ¢ ho
fo. 60 J Ut 120~ ORI R OFERIE QA% D
B8, KmBUKE 4 %5 51228 0B 2R L
ENRZERT AEAZR L.

3) Nor-Adr HSHZ KB EIR 3 ~BIE I
OBE, Kmix11% » 5 17%0BP &R LIz,
Nor-Adr ZIHEES TR U TAdr X VIR RD
RDAEICIER L 2. 60 120 FIEME K OSEHIE



W

ffIE DB, KmB O Kn 13293 5122 O
BRL, Adr OBHLABETH > .

_4) FIEERTIC Gl BIEIES Adr 2¥EE LR
BE ORI OWT, 3~FITHH 8% O B4,
Km 134026 548% DA #57 L, IR St
LT X D b bBERCEA L. 60~
THIFIBE OB 4 Km iX12% 5 5202 0B %R L
RER R EHET S EARR L.

BEREARES LRD T L
8. &% B (Exam)

BEMLVYRL-EDE

RERE &SSP bERGE R &IEHER
EIBAROZRT, IERSFEFRT TREBS
<.

Z OFEMAHANTTHEYE  (Bxcitine) & ¥
##E (Inhibitine) 2H Y, ThBRHHETS L H
ERPB 2B L OT, Exctine 23\ & KIERE &
RBDTHS.

SHRIC Ca™™ iR e &5 L THBABETT I
ORGP

Excitine « Inhibitine=*Excitine + Inhibitine
(Rest) (Excitation)

FHIECat R & DO Na* B RE L 0 B
EEDE L TWDOERY ¢, ALTRECLS
ECa" Rbo->ThHRS TS Na* BRI X oA
5. 2ZTNat & Ca*t RANIETRE ST Nat DA
TRIDHLEZD L LR,

Cat* DRDVITVYFLARARIVTH IV, #
OFERIE, FRREFOECERZET S &, &
T Excitino RH2 D TH B8, ZhikCatt &
PIETFAT7 VeSS S VBADE, HHERDE
Wz ERHB. )

&T, LT OMOABERSLHEIRRS
B, HHFBIRSTREBZEVIEZH LY,
SHOY RSy ATCHEEEVELRE.

9. FAUBH (EXZAE 14EME)
HBHEMHESGOE TR
BWEL, RECEYREOMREEHKITITB
LHEZEOFRLEER, BE (v) —HIE ©)
BEfRICx T 2 BRI TRRS.
BIGDOR bl VEEEM R 2 A OITEIIE
HB/ITRV TR, EREESHHMOBEIT, WHET

= W 485

MURIEREBRELEHEOBER (vB) 28, H

BITHELRIEBB IUBIEEREL EBE0EE

Bl (v*) B U< 3. vt BIRICK T % EERmAY

WEEEL

AVis 1—eD2t g
V't

2

—a? —
0
e da % 0 (pV't)

LBIFE

k

‘ V—V
+ Z 1T log -t

. Av*
vB=v*= TV
BIRBNERIC 2325, vt BIfRICKHT 5 HER
. Av¥
{1—-Ke'Lt) 0 (pv'%)
REBNS.

TG O B BEWERO 2 D EE R E D
A EERAE TR 2581,

(K, L iZEHK)

V=

log ‘V—VVB —t

BIRAER T D, FERRX

AvB _
V== ReLY) 0 (py/ %) (AvB k:’c vB—tES RIS

THEROBEEE). ZORZBT
i) 25~50usec< t <ta lZ%} U AvB = Av¥
i) tait <tm (FUFARE) WXL -

= — " =———AV
AvB=2v(1—-Ke™Lt). (HL Av idve IS
Thabb ve—t RIS 2 ERPVKEBRETD
5.

ThbbExORE®RERITTS v—t BER
DO—FRERD B Z ERHRRER, = ORI,
HIGEFIBHITHUIEREZBEE L 2, BEEREA
BOESHHMCETIERNORHETH 5. =P
t<25~50usec DFE OERIZE A OTEICES.

10. $HKIEX (FIERE 14:3)
HHRHOU X LOEH

BHREHO ) R ANEHOEBEHES D, K
BAEARBEGEHC X5 AR FEETS. K
BERBC B THEEE 2 Wi 3ic, 10c/s KL
TOFE R TRHBIZAFBRICBRT 52, 10c/s
PLEGI 1ERE, 20c/s KT 2ER XIS
D&% R

2 BRI X Y RTE R ORMIESRE 5 K4
BSOEEMBEERT S, 80~100msec ZiEx



486 R, BRI NY- P

TEHERMER LOEEEZ RS2, Z OHEMMF
5~20msec I b 7e B RBOMMBFAET 5. FiE
P EERAE O MRS & L T, @0
BHEEHEC TS, KEEFOME: ERR % B
STy 2 OMERRTR O KE OB & B I —%
T5. ' .
ZOEER LUEBBRR BT 520, FE
U REEEIC X5 EER 1 EORMBEAEHIC X
Y, B OEEER &<, PR 100msec
KEFEEUT, RABRABIC X2 HRREPEIY
DML LB ERL, EEEREERNCHS.
ElemiHERT EMEEEECLIL) &L
THEAROERETTH &, FIBHFE6~7-105 msec
DOHEDARIZET, HESEID. ZORHBER
HEEREEHEIERRORBESOER T H -

P
IR

H
¢

T, BIERE O ESRIEEN O TROBRM
ko> THB SRS, EBHAGEH i OERI
BZELINERTTBEETHS. '
Z OEBEMEN ORFEE 3 X O {REhE
%, EEEER, MBENIC XY #RIEEC D
X &, [EfEEIZ 3~5 msec EIEE L, B
BHFRE ERE SERETHS. ZOFEITLIT
R-REBEBREL OFHHEHEE MR T T, 5~
50msec KM% R-FEEE2EITHHDT, ¥
T ABEI TTF TT - EREE RS KR EE )
MEMBTDZEIREY, ROOTDGHNT AR
HERIBOTNERIC XY, BRI+ 7 A
HOBTHICLBZE2MBDTHS.
(LITF®R B BT E)

i

0N

ABBEREARFELHTA) PEHEES Y )V LAELSBiE TG,

KiF19526RIC 13 4 ¥ U 2 DEBRE O/ ELBICRER TEON 526, O
Wi & 3t T 52313 Hess (Swiss), Houssay (Argentine), Liljetrand (Sweden),
Orbeli (Soviet Russia) &$ic 54T, HADLE¥EC = OREREEL B 21X

BELWwIZEThs.

FEISRIERRAREE T E S 2 H14HAMMIED 7= HIIE © B CHMRm

EhEL. #HATEHOBEEL LT,

iE =
H 1T
186 FE14
202 AHTF19

R (1%28)
= iz
BIERELES BIEAICHED
EZ b, Zz bhin,





