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Effect of CO, inhalation on the blood pressure oscillation
and periodic change of the respiratory pattern
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In order to clarify the influence of CO: accumulation in the brain as a fxossible feedback
factor upon the blood pressure oscillation, rabbits were inhaled with gas mixtures of known
composition. The COg concentration of gas mixtures ranged from 2% to 15% and the

effect upon the blood pressure oscillation was investigated. The blood pressure oscillation
was elicited by controlling blood supply to the brain by the method which was originated
by Miyakawa. The results were summarized as follows : o

1. The inhalation of COgs-containing mixture had tendency to diminish the amplitude
of blood pressure oscillation. Under the inhalation of the gas mixture higher than 10% in
COq concentration, the oscillation disappeared irrespectively of the magnitude of the side
pressure. .

2. The inhalation of COs—containing mixtiure made diverse effects upon the period, in
contrast with the marked tendency of diminution in period under hypoxia. By the inhalation
the period was enlarged in 49% of experiments and unchanged or reduced in the remaining
519%. ’

3. There were few in number in which the enlargement in amplitude was accompanied
by shortening in period. However, there were many cases in which the enlargement in
‘period was accompanied by diminution in amplitude. In this respect the results were entirely
reversed compared with those of the inhalation of gas mixture of low oxygen concentration.

4. In many experiments by the exertion of same side pressure the period was
subjected to successive slight increase as the concentration of COs in inspired mixture was
elevated.

5. In 779% of all experiments the inhalation elevated the level of the minimum points
of the blood pressure oscillation and at the same time diminished the amplitude of the
oscillation. In 23% of the experiments the level was unchanged or lowered by the inhalation.

6. Under hypercapnia there was no correlation between the level shift and the rate of
change in amplitude of the oscillation.

In addition to the experiments mentioned above the brain was attempted to be exposed
to the artificial intermittent blood supply under the inhalation of COs—containing mixture
and the reaction of body blood pressure was investigated in 32 rabbits. Putting all these
experimental results together the following conclusions were obtained.

The COz accumulation in the brain exerts far less influence upon the cardiovascular centre
as feedback factor than anoxia.
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Fig. 1.
Infiuence of the inhalation of COg—containing mixture upon the relationship between period
and amplitude of the blood pressure oscillation. The blood pressure oscillation during room
air inhalation is taken as control and the influence is expressed in per cent of the control
values. The space of the correlation diagram is divided into four areas by straight lines drawn
in parallel to the ordinate and abscissa through 100% points of the period and amplitude.
Thus the results are classified into four groups of respective areas (Groups [, I, II and V).
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Blood pressure oscillation elicited by exertion of side pressure upon the carotid artery under
the inhalation of room air and COscontaining mixture. Records a, b, ¢, and d represent

groups I, I, [, and IV respectively. B and C are the records from a rabbit. R :
: side pressure upon the common carotid artery.
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Influence of hypercapnia upon period and amplitude of the oscillation.
The oscillation are classified into 14 classes according to magnitude
of amplitude in the control condition, each class having 5 mmHg
width. The averages of period and amplitude of each class under the
inhalation of COs-containing mixture are expressed in per cent of

respective control values.
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Period histograms of blood pressure oscillation
elicited by side pressure exertion.

Solid line : under the control condition.
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taining mixture.
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Influence of hypercapnia upon period and amplitude of the oscillation of individual animals under
condifion of the exertion of same magnitude of side pressure. The points jointed by the solid lines
present the results from individual animals. Figures at the ends of the solid lines indicate side

pressure in mmHg.

Fig. 6.
Blood pressure oscillation elicited by same side pressure under hypercapnia in a rabbit. COz concen-
tration of inhalation mixture are written on the records. R : respiratory movement. B : mean blood

pressure. S : side pressure upon the common carotid artery. T : time mark (3 sec).
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A : relationship between period of the oscillation and magnitude of the side pressure exerted
upon the common carotid artery. B : relationship between amplitude of the oscillation and
magnitude of the side pressure. The experiments were performed under the inhalation of the
gas mixture of same CO. concentration. The points jointed by the solid lines present the results

from individual animals. The concentration is written in the diagram in per cent.

Fig. 9.
The blood pressure oscillation in which period and amplitude were diminished in spite of
elevating the side pressure upon the common carotid artery under the inhalation of COs—con-
taining mixture. R : respiratory movement. B : mean blood pressure. S : side pressure upon
the common carotid artery. T : time mark (3 sec).
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Table 1.
Classification of the experimental results under hypercapnia based upon two characteristics—
" amplitude and configuration in terms of ascending and descending time. Each value is
expressed in per cent of individual control one. Figures before and in parenthesis represent
numbers of experiments and cases respectively. A. C. : amplitude change by hypercapnia
expressed in per cent of control values. aa : ascending time under the control condition.
ac : ascending time under the inhalation of COs-containing mixture. da : descending time
under the control- condition. dc : descending time under the inhalation of COs-containing
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mixture.
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Relationship between level change of oscillation
and COg concentration in the inspired air. The

level of oscillation under room air inhalation is
taken as control.
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Blood pressure oscillation after the sinus nerves were cut. R : respiratory
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Fig. 12.
Blood pressure oscillation elicited by side pressure
exertion experiment under artificial respiration. R :
respiratory movement. B : mean blood pressure.
S:side pressure upon the common carotid artery
T : time mark (3 sec).
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Blood pressure oscillation caused by COg—containing
mixture inhalation, without exertion of side pressure ~
upon the common carotid artery. R : respiratory
movement. B : mean blood pressure. T : time
mark (3 sec).
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Vasopressin S MEEHLOBES LTMEICED
vasopressin OEMHETICET IPI  612.431

Serum protein-vasopressin binding and its effect
on the pressor activity of the hormone

i @ # ¥4  (YamacucHi-Toyoharu) *

The pressor acitvity of vasopressin mixed with the human serum was usually less than
that diluted with the physiological saline in the same concentration as the serum preparation
when the activity was measured using a Dibenzyline treated rat.

The activity of the sample gradually decreased with time at room temperature when
its pH was not adjusted. The decrease in pressor activity due to the serum did not occur
when pH of the sample was adjusted to 3 with HCl immediately after mixing of vasopressin
with the serum. These facts may indicate that the decreased activity is mainly resulted from
gradual inactivation of vasopressin by the serum during the assay procedure.

The degrees of reduction of vasopressin activity by human sera and serum-—vasopressin
binding capacities varied from one sample to another. But there was a highly significant
correlationship betwwen reduction of vasopressor activity and serum-vasopressin binding
capacity, indicating that vasopressin inactivation by the serum may be related to vasopressin
binding capacity of the serum.

Fraction] + I and V-4 of the human serum, prepared by the method-6 of Cohn,
contributed to both vasopressin binding and inactivation in the experimental condition used.

Several possible mechanisms to account for these findings were discussed.

&

Ao fiyEic vasopressin %z, & O F F
Dibenzyline THLEL72T v FIEH LT, H
FEEEET S &, ABAEKTHRLZE
YEEE o) vasopressin YEIE DTN X VAR VEEA N
Zv, EMIR T ORI, 50 fiE Tk
VEND L. FUEBREETROMIFEE Avic
EICHIESEMET T A, 7y T oMETE
ALET LaWD,

s & BT 5 LR T T, RT
7z vasopressin ZHiH+ % &, TOE Y DIEHEE
R L aD, vasopressin A MIEEE & AT
B L EEN, EHEETEEED S LEZLTE
7o, ANOMIEHE O vasopressin FEAREICITE
AERDH B LVHNED OT, ZOEHKTL

il

* JRYEE ARSI 1 AT (PR HIR)
1 st Dept. Physiol., Hokkaido Univ. School of Med.
CHRANS84E 9 A 3 HZf) ‘

MIEEH @ vasopressin FEAHE L O, M5

2By, FEaomiEe vasopressin & R
U, —EERHTENL, EEOLDNSERE,

FThbbEEED vasopressin FEARRL, H
iz vasopressin ¥ MyEICIBE U7 Z L it X » THE
BIRMERT & OBIREBEL X9 LR AT

— 5 IyEIZ % 7= vasopressin ZHiH 5 &
EMERICE Y BE LS, 2l sET
OREFANEDP P -2l T, b LELhhE,
fiiiEAS vasopressin & NELT D7z iz, Hhi
LThIFERERCEEELRV2 b L
. ERERIE RO 3 RIS, FRicEEo
pH NTHHED L &icit, EELATERDS
i, BBk E B T ERE LR AR B T
BB H)S, vasopressin k MIFEA & OFEE L H
BcIng ThhH. BESEREET, NE
AR O & & B Bk < ERFHFORFT O LE L
BoTLB., ThbDRT, 5ETHLNIH



J11E1——Vasopressin & [iliE8&E & O s L OUMEIC X % vasopressin DG AL M T 5 H% 593

Ric b ER 2L
= B f &

ARFER T ERERAOMFE LML/ L
7. M#EiX heparin TEEM & PRIE U 72 & A B
DEEL. T o 7 OmMIE, T— 7 VIHEEOT
B L, MEAERK»OBRM L MEELDBEL
To. Thboms X CmiEx R+ 5 £k
B (4°C) fRfF L.

Vasopressin » L % Pitressin (Parke Davis
& Co.) # v 7=. Vasopressin 4B R /KIEIK
(200mU/mil) L4t Eix, 7T 1:9 0FEE
TRMfL, tml 729 20mU ¢ vasopressin
FEbrrolcLrz.

Vasopressin @ & JE#E ML, Dibenzyline ¢z
BB ENT Lic T v T 2 BV,
& o TRE LD, #gsikhix V. femoralis
\Z#8 A L7z polyethylene canula % 3% L Tk
L, fFEix A. femoralis |23 A L7z canula %
BRI R Hefe L CRgk L.

FENTEBITIERE (9 20°C) ¢fTv, 5.6ml @
M % plastic SUKSHIOZENE (K 1) A
i, 21 OEFREKICH LT 3REFBEH L.
REOWWIE X Visking BHiE (pore: 24 A) ©
v, WA P B plastic band T, Lob D
LHREICEE Le. RBLBHIEE 0BT 5H
12X, grease WAL T, D leak ZfHv 72,
ABEONEE 22mm TEFEO RERIX

4 point assay

= conncled
with a motor

side tfube

elastic
plastic band

dialysis
membrane

container
body

Fig. 1,

2x112x3.14mm? +7b% 760mm? k5,
RABRNBORELS.6ml Th 5. MEHIASR
DHIIZET 5 plastic ToO/NED b IEHERT
AL, Z0/NEER5E motor 12 & D oiF, 1
43 360 [E] 0 B EE ClalER L7z,

MmEEHE Cohn DEF6EY (KR ¥/ —
IVEYBIER) B - THABIL, 45 EiE Ringer iR
ML, 2BEFSRICHE Lo mEREICELL
L7-. Ringer & i¥% 52> L% Sodium bicar-
bonate T pH # 7.4 I L. Thbngy
X FERT 5T —5ClEFELRE.

X B K B

1) Vasopressin Rinmi& o HEEM O
Bzt

ANOfijEic vasopressin 0z, Z O F
Dibenzyline THUE L7cT v FICHEHN L THE
EMERES 5 &, ABEAEKTRR L CFER
EE vasopressin RIEDIEMEX WKL B T &
P&, ZOEEETORER, 4 0MmET
MLV ERD DD,

Vasopressin # [fii§ic iz, #EH i 4N HCl
< pH 3T BL IO AEEELRIEL
fo. ZOfE L, [l UiEIC vasopressinZ Nz,
E i assay iAo, MR EEMC L v THl
ELAEEE L 2 kT s L, £ (1) iR T
e ol ThLbLBEIC L VT assay
LB ATEMER T 2/ 1fjE T %, vasopressin
Mz CESICpH 2312 LThs6 JE T 1
i, EERERT L.

Vasopressin ¢) pressor assay |Zix, 12003
B E R LIS 0 2 BE 2203 5 7223, T 0
FEEEHI RIBICRFE L T, 10 T RIEES
LT3, zhig, BREE@miic Lz cllE
L7421, vasopressin X IEHR TREATZA
RELENTRCEREIEON D Z L EL
BEND. ZOHEEKRET A72)iC, vasopressin
% EIc Nz 8RR 20C ifRfFL, 247, 5
4y, 1043+ 180 3B FO—EEL Y, =D
BRIELER DD R oiz, AN HClcpH
F3CHELL. chboREE, AEAEK
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TR EIREE ¢ vasopressin fEYEYE L 12 IER
Hiz, A—7 v TIEF LT, FEEERLED
IO Lieh Bz, & (2) KWRT LD
T, 24LINTCIE, miEH @ vasopressin FE
FEMEERO TN LA ERI L TH 528,
MR 5icoh T, EEMET LT L

Vasopressin & MIEEE & OF5Ads X OUMIEI X % vasopressin OIFIEIE T B9 2 U5

B A BT,

Z D Xk 5z, bicassay D EHTICEEOTENE
BREICETL, AUMETH assay OFIHIC
EHLZbOL, ROEEFHLLLOL THE
LRERPE Y RED. FOHIC, asay FE
RBOEMHECELIEET DI LILRD. Assay

Table 1.
Effect of pH on the pressor activity of vasopressin added in the
human.serum. Pressor activity of duplicate samples, their pH not
adjusted in one and adjusted to 3 in another, were determined
separately. The activity is shown in percentage of that of the
standard solution (20 mU/m!).

Pressor Activity in Percentage of that of the Vasopressin
in Saline Standard Solution {20 mU/m).

pH : adjusted to 3

EXP. No. PH : not adjusted immediately after mixing
1 30 85
2 98 101
3 62 94
4 64 . 100
5 51 95
Table 2.

Gradual decrease in pressor activity of vasopressin by human
serum.

U : Pressor activity of the vasopressin-serum mixture.

ST : Pressor activity of the vasopressin-saline standard solution.

incubation time (min.) 9

at Toom temperature 5 10 20 40 60 120 160 180

&% U 2621 1817 16 11 9 9
EXP. No.1 ¢*” g
=8 g (ST) (25) (25) (22) (22) (22) (21) (21) (21)
.
SHEE U 49 50 48 43 36 36 16 16
2 885
& B & (ST) (48) (48) (53) (53) (58) (58) (39) (39)
Table 3.

Effect of pH on the pressor activity of vasopressin added in the
human serum. Pressor activity of duplicate samples, their pH not
adjusted in one and adjusted to 3 in another 1 hour after
vasopressin was added into the serum, were determined separately.
The activity is shown in percentage of that of the standard
solution (20 mU/mi).

Pressor Activity in Percentage of that of the Vasopressin
in Saline Standard Solution (20 mU/m{).

pH : adjﬁsted to 3

EXP. No, pH : not adjusted 1 hr. after mixing
1 93 93
2 63 58
3 51 42
4 56 58
5 36 37
6 62 63

Z—o BN DV THT 2 KEfH
P HOT, EE I,
pressin & % 7= fi{E & =iRiC 1

BRI AE L pH 2 312 LT
FEFEEZME L. ZOfEL,
vasopressin % fLiEIZTE LEBIT
assay ZTigw, HEFEERMIC L
HeTHELEL & g L
7o, FOBREIE 3) wRT X
5, B No. 3 ¥, W#H
DRz TRU EO—8 % B 7.

EEYD B, vasopressin &
MIEEA & OfEEH», FEENE
CEDXIBEELEL LD E
HRBEZ L Thol. pH %23
i+ % L, vasopressin 538 H >
LEEHEL T 30TY, L&,
Z 0 HEYDER TIIE TR
LAEVTEDEE, assay 7 v
FloES L CEEERIE L.
L L OfE, SIRIC 1R
RIF L%, pH & 3Ici%L
T assay L7fH & IFEEL VT
LB,

2) Mo vasopressin fi§
HHELEMET & OBk

TZEEH D vasopressin FEE
fEix, BOBRIC L - TR
Brvbiy, XATREL2D
MO T, HERICEND D
ZebBESH TV 3D,

— iz vasopressin® X 9 {Z,
AR b o e o
BO/NS PR, KERER
STERET DL, RELFH

vaso-
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PREHGTOIZ LEZLRS. AOMFEER
@ vasopressin FEARENE &£ DPESTERY,
XifitiF D vasopressin FNELAEMIC S, HxD
MIETERD B LiL, HE OB 20
Brbsrz L PREES.

BEHB L O®GFLEHIZOVT, FTED
g NS B T AR S
4, Equilibrium Dialysis 2BV 5113 Z &5
v, LrLZOFEIREREEST 520,
vasopressin @ & 5 L RNIELE STV B
LT USRE TR, ThEARERTE, B
HWEFHL T 572 i1, 5.6ml OFBHAKL
21 o EBEEIEKICH LT 3BEBETNT 5 5%
BRI SGENTEME—ECT B, ER
FEDHICIR AT BN AR e L.

ILyEIC vasopressin #JE L, ZIET 3%
Hrifetk, pH 2 3ICiE L0 E2—20
BeTs. —FBEFLECT, BIRIRIC 3K
FIRTF L7z iy vasopressin JEAWE® pH % 3
LT, ThEeiERe+5. 2 LTREOSH
JEENEE, BEROIEEICHT 5 EHAETED
T, ZOBESFRE, BTSNz vasopressin @
BENRZTNEEVIEE, ThbbEAEINNE
Fhidhsviry, BReE2FRTobicks.
COBSRE ST 7 OMENC LS. WICH Ui
JBIC vasopressin Z Mz, TN EE assay T v
TIES UCHE LicAEESEE, RBEO
vasopressin £ T ARSI O IEHEIC 4 5 EH
RTRbL, Thk 77 708HicE 5. ZD
EOLT, W 2roMiF > THIELE
Bz, 797 kic7my SNLbLDN, (2)
Thd. BN - UEEPEDNSRE, T
b MIEER O vasopressin FESEE, BI O
IfijF @ vasopressin RNIEAER L b i, #H x
DHEETRIL DD, MEOMICHEEOHEBEG
RdHY (p<0.01), A EOKS VIIFE Y,
vasopressin # X Vi< RiEL LTV 5.

LITHR, Ty TOMEICOCT, 0%
BEfT-7cb 25, MIEEH® vasopressin i
BREPRKECIZL22b LS, REkRS i
otz (X 2).

N

O : human serum
@ : rat serum
> o]
-?_ 100} oo e
S %o oo O
[
5 °© o©
12
» o]
o °© o
(<% fe) O
(o] (o]
T %O Oo
-§ o] o 00 o ©
=] 0]
5 5 © 8
o o ©
Q
50
»® r:-0.614
Fs :19.3
F2(0.01) : 7.50
50 100
pressor activity

after dialysis

Fig. 2.
Relationship between serum-vasopressin binding
capacity and reduction of pressor activity of the
hormone by the serum.

3) AIljE Cohn HE @ vasopressin ff
BHELEMET L OB%

Z=ED X, AOfijFic X % vasopressin DiE
KT, CohnZEio0 [ + MBIV N-4ic Xk
L L. Cohn y@E | + 1, V-1, V-4
BIOVIZ2WT, EHEET L EEEL 0BFR
EFEN, Ik Tmy AL, B (8) i
AT TE Lot T+HIomEE V-4 i
1%, depressor substance EFENTI Y, Z
MPERIEMETICEE LT s, ol
BET D20, TROOHBEORE T v TILHE
Lok EOMERTES, vasopressin % 5y
R U TS Lz L o fE EAECINZ T,
FEEERFHE L. ’ (3) Tk, ZOMHEE
EHEdlic & 57z, —J7 depressor substance 1%
Mg OEMEIC Y EEEE2 52 L hEL BN
3. LarlLzhbodyEopH % 4N HCl < 3
CHRELT, 105 EERT 2L, 770K
EI00g %Yy, 0.1nl #ELTHLIMERETIXSE
KB ah T, BRI, BER ENEK
tbig, pH 23kl Tassay LTV3DT,
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FDiEHRIcik  depressor substance i X B
BRATWEY, B @) Rt Eoi, T+
SEC X BEHET AR LERATH 572, R
iz OREORAELELRE P oT. NV
SEO 5L, 26T, R VIEEETER, &
AtEL bRk ThoTe. No1 B IOVOES
B 5 OERARTE. L TRHEIR>VT
ﬁﬂﬁ{%ﬁbﬁﬁﬁTk%Q%kwﬁk,ﬁ

T+l
V-

TV-+

@ O ®e

100 %0

50T

% of standard pressor activity

Fs : 12.9

r; -0.693

F4(00!) ! 886

Z OGS » & e (p>>0.01). Sodium
citrate TR ¥ BHIE U7z Mg A & B 7 g o |
4y (fbrinogen &) 1oV Th, [FHD
EER#4T - 72. VasopressinZ | SEICNx T,
assay L7z & X OREEMEE, 107%, 95%,
102%, T 3 RERIBOEML, R4T73%,72%,
0% Thotz. = D & % fibrinogen 121
vasopressin RIE(LIEf b, FAEbLEVILE
RLTV5.
4) Vasopressin fE&HE L
EMETICETZnFELmME S
oY 3
My v maE & v vasopressin®
RIEAEA R & Vb Te
59, HEARELEEOMTEN
HBHDTHAHH M. [FUMEKA
bf&7cii &, heparin ML
° lZovT, FhZhOREE
ALiEakL 2 E LERE
£ (4) TR L. RNEERR
S THIE, LM, fiE
OHFPMIEEL VIRV, KA e
W, THRIRTEE L bREELY

50 100

pressor activity ‘
after dialysis

Fig. 3.

Relationship between ‘the vasopressin binding and the pressor

activity reducing capacity of Cohn’s fractions.

Table 4.

Reduction of pressor activity of vasopressin by serum and plasma
and their hormone binding capacity. Pressor activity is expressed
in terms of percentage of that of the vasopressin in saline standard

solution (20 mU/ml).
pressor activity of

. EXP. No.

pressor activity

o4, MFEOFIHECD
D1F, RECLDO2HTH S
7%, bioassay D B E FEXN
F, ToEIHEVEHTEY
rEZbND. AOME L M
O Ecrk, vasopressin fEARED
FhA CELVLEEZLND. T
Z CHRH B HiE, vasopressin
% heparin igicMz 7L &0
JEMEDS, AFRAHAK CR CIRE
I FEIRN L7z vasopressin O¥EM:
VB ThB. THEH

vasopressin in after dialysis )
— ———— 73100% LA kL s o7z (R 4)
serum heparin plasma serum . heparin plasma LisL, chbofiE s it %
1 66 105 86 100 T e
2 56 106 81 89 assay v TICHELTLMDL
3 ix 1 i s FLEMERDH DI B o T2 O
5 73 121 96 92 < i ; i
2 “ 163 e . . T , heparin mi‘%m‘ vasopressin
7 55 100 9 85 DEHERTESET, ©LAHE
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W5 L5 BbG.
% =

ADMEIZ vasopressin &% T, ¥ DHE
&M%, Dibenzyline #LBED v 7 CHIZ &,
% OHE, FRE D vasopressin B ALK
W OIEE X %< 72 5. vasopressin % fiyEic
METHHI0GLANICHIT 5 &, iEMi e
CEELD, XEEo pH 231342 L, &
3, ETLAv. chbozenbd, EHE
vasopressin & A DM{EEH & OFEA»FIEE
HETCEESs0THAI EEX. LHL
vasopressin & fIIFIC L T, ZOEET v T
EHLTHE LSS, BEEESKRTY5E
TR, R0 Y assay HICHEITT 5, MIEIC
£ % vasopressin ODARIFLTH D L EZEI
{TCEAbELl oz,

A fiE & v vasopressin RIE{LAE 2355
WZ ki, DRI Smeh T 50 03, ARER
STk, mdEic vasopressin &Nz
7oL &, BHEM vasopressin LEEAT S L
Krhrbod, EHRRETFTLAP -/, 20z
& 1X, vasopressin & EBH & DREL BRI IEML
TORRTHZLVIBRICKHLT, —2DK
AEE BB .

Arimura & Dingman®i3, ADOMEEH LS
{ DA vasopressin & FEET 203, FEEEED
BCMLHH L2 REL TV, RERT
b MAE X i vasopressin 2 0% T, 3K
FENT 2 &, EEoRbhsRER, Hro
MThlkh REBERAZ LR, LA LRACML
ool Lo it e miFL Tk, BFFCE -
TIHEED Kb 1R, +7b b vasopressingd
BRENFRA P8 L - 7z, fibrinogen 21 vaso-
pressin i S HED 7592 5 72D T, Fibrinogen LI
SNDEEA vasopressin L OFEAICEE T B L
EALNDD G, F—Miks 6B ity g
& T, vasopressin FEARESFE LV & L AESE
TRV,

3>, XikifjE® vasopressin FEAHEIC /A
AERHZ LN, MIED vasopressin AiE(L

EROBRECLEAEZLD -2, HEERERIE
EAERORE L Ofici, EOAEE B R 2 &
D, MEEOKREVmFE, NEELEEL
72T L RERICERE. Z0Z L RAREEA
DHREBRRLMLPOBERICD S Z L ERIRT S
bDTHH .

ADMED  vasopressin AIELIE A IXBERIC
E3b0ThAH Evbis. Hipsley 67 i,
MAEE [ & vasopressin & 3 FEA T 5 L, MEFM
ﬂ&#@:tﬁj}ﬂ*}‘é vasopressinase DIERH % 5 i
{73 EME\E L Tv5B. L Lvasopressinase
B2 EDL0n68Y, ZO—2HHRIC
E o THMML, fudiRe By & vbh
%8, KREBRTEHEAMBEOAEZH MG,
NECEET 2B# D, Vb 2 HUFEMLET
I8N+ % vasopressinase & it/ 572b DT
boLEZONS.

—RCEER YT OER R BET 5 L &g,
BRELHETDIZENNETHS. FAEOK
E W IIiFIE &, vasopressin # L Y BR RIE/L L
ez X, HAEHEN vasopressin & AIELT
DEETDOLOTHLHREMEEREL TV 5.
Al U fo#& s b 57 i REER D s 2 &
i3, € OEABRS MR TR REEE LS
TUARVELEZSES., LPLEAEBIUOAR
ELicBEE+ 5 MiEEE 5L, & LTCohn
o [+l HBETHs L LREN. MEFED
PeRiEES L <, B TISEREE 1 Y,
Lot THI SEcEELs oL LT,
thrombin, plasmin NE—IcE 2 LN T 3.
Tuppy® % MfiyETit thrombin % plasmin 23
vasopressin DRNELICEE T+ 5 TH D 5 LRE
LTv%. ZD4A thrombin % plasmin 2%
vasopressin & fEA T HFREMELEZ LN TH
59,

—5 1+ 1 4@Eizi, B-globulin, y-globulin

BECEERTEY, CALDOVFRS, Xk

50 vasopressin LA THZ L EL LR
%, FEHED LG, iEES © Cohn HHED 5
b, T+ 148, 8XON-43HE» vasopressin
DIEHETEET L ER LD, BEITARER
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=, vasopressin fEAICEET A0, 1 +14
ERI® Ny HBETHDZ RSN L
75T, $E&ICiE B-globulin, y-globulin &
Bk, hb e H EhsmaThans
BMEt20chss. 1+ HBEBITC V-4
4yWiIz 1%, depressor substance 23 Y, IEHE
Tiedh 2BEBEMELTL %S, L L vasopressin
LIhbORERR LIRS ERETE, 7
BORETy FICERHLLEZZADNA 0T
BT CHIE LT b MEBEIROTELL D, 35
P&, BTN L HEAOFEEIKTEL &
Al ofic, EOMBEBEREA LN,
Dingman®F, A®i#to Cohn S I + I
Vo ZEH 2 HUA R VE Rl & 4 & ¥, endogenous vaso-
pressin 7% f-globulin & #E& LTV 2 AIEEYED
» HEE R LT\ 5, Endogenous vasopressin
L, in vitro Tl 7z vasopressin & T, ILE
BHLOBEAEOLIPEPLTLIRALLERTA

R TH A I B, REROEKLETY, f-globulin -

7% vasopressin FEEEBHDE Iz b oD 1Dk
£z biic o LITERE . f-globulin D%
M3, vasopressin ¥ AJEILT S LIEBZ B
Vs 5, vasopressin X iEATHEBED, RiEb
B L 2B L0 TH LR REEDBETE R
v, REZOHE, HEERORKEVIED L
YN ¥, REWERER Z L OB,
i 0EER L . BRENKEBER LS
Fhid, »x o ORELBEROEME 5 Fic<
ChBLEXLNTVED 26, REUERD
CIEEE E OFEBAELOE-BRETH
BLEZHOIEETHS .
—HAREIGER LA B, &5 IER
FOBEBLEZONBTHA IP, TORILD
vrm,Eu&ﬂ%mxéz%@&ay

= #

ADfiEic vasopressin ZMZ, TOEXT
o FICER L CRESERNET 5 L, AER
PR CROR L7 [AIEE o vasopressin FAYRIC <
BHARTIEL BB ANE . 4 vasopressin
B INZ.T 2 LR T, EHET

Liz\vws, 2hIEsBICRE LRSEAE, I
BRI Lieds - T, EHEMET LT L.

Vasopressin ¢ pressor assay 1 idf7 2 i & B
Lizd, o blm?%biy(%&i vasopressin %
RiEbT 52 L 2E2ETHE, HEEETOER
EREMEC L3 RELTh 2 EBELLND .

ADHfiiElc X % vasopressin JEPES T ORREE
i, BAZERD 5. XMiER X Ui o vaso-
pressinfE A HEIC B EAZED B 525, [ UM
b AYHE U ME & AT L TR, ZORERENTR
AMEZEL., NEAEOKREVMERY vaso
pressinic w3 IR TIEM, 825 JEARNE
e nes <, M OMCIEOFBEEARLEA O
N, 2oz k»b, IE#ALMED vasopressin
REACER 3, AR5 0H
BEboOLEADND.

Vasopressin - D {EMEE T 36 & O & MR
50k, MmyEo Cohn SEI+N, &EIE
Nes Th v, toSETCTHOMERD 2>
sl BaOMmE» S S LA SEICDOVT
L, miE0HEE LR, RELERLHEEE
DB IEOEBEBERAR bLT.

Pl &Ry 6, % ARG & % vasopressin
DREL L FEE T DV TEREMA 2.

vasopressin ff

3?1'?%7‘&’%5‘6 Xy, MR A AEE, HIRRIRIE -

- BT TEE A BN O B RS L R T B R
'a%éz L. RSB 7o Pitressin 1X=366F
vl AR e -1, Dibenzyline (% Smith Kline &
French Labs X BB H Tl E&MFLT
WltoEYRLET.

x [
1) 1P ¥ (1962) Vasopressin it X35 Al
DR W;O\,\’C A4 FERE 24, 406
2) Arimura, A. and J. F. Dingman ; In preparation
for publication.

3) Cohn, E. J., L. E. Strong, W. L. Huges, J. R,
D. J. Mulford, J. N. Ashorth, M. Melin and H.
L. Taylor (1946) Preparation and properties of

- serum and plasma proteins. A system for the
separation into fractions of the protein and
lipoprotein components of biological tissues and
fluids. J. Am. Chem. Soc. §8, 459
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# oA b

=152 BEBSERREES (03F)

¥ & W

W BEFISTAEI2R L H PR 1F~ 60
FreuE  AAKFEEMA ML ALFE—-H FR

3. BREH (Hek AR

2YF I HAOHCRETHEK BEDR g
ELIC Kf‘l Contracture [Z2( T

Y F 3 ﬁ%@M%RTm%#E<ﬁﬁ§%L
DT, R BT AR & RO
B2, KCLIC X %8 & IEB R AL - T
AU B I & KBRS ER T & & 2VHER
BWOBKETH » T BDT, RABHOND I
KClic X 5 §hfize v C o b oBIfRETH~NS <
LATESOTHREVEE L, BEACRET
AEKEEOHE, Kok BHHE L BIHEORE
X L OBIE, SRR & Ko BIE & OBR RO
HOKE X LR OBRE L EFHNTARI.

B AL RIS TR K O DOEEIEHEN O
Bexbhich Db ARERLWESRERT.

KRMEIIEEMZ L L D ERTHED, 1~2 %%
DB BIET B . KifORAET BREIHEK
gt 40 M, BEEM LT —50~—40mV O
TeHB LBtk BiEokE SITKRED
BN b,

SREAVAWK & A PR R S L I U O A SR
X@7cse, 100mM TFoKEE TR LKRE
XORIERFEIED S LIXTEL 2 5 2B,
500 mM KyEiEa 5 &, A0
LE%?%?%&,z@EM%@EEﬁ%%o@
AR REIRDEENTEL. '

500 mM Kic X B EHEOIE TR e & bic
B MIRATRINL, FhblETRD TS EH
Bate. O &R, HIRC X BHOMKENORK
1kiL active state OEE D IE R R 15 O FAE R
E@%ﬁmloféub%@futmckkﬁﬁ
LTW5b.

¥ 1, BEYETERGOMECEROETT
QBoMEEERE. Tl YT IHAD
ORI E A E 2T 5 L CHED HHE L
bhb.

b TR R ERE— . EEER (EALR)
vit, B, MRS OBOERIC DT

v — B, © end plate [CHTD block {ERB

Vit. By % MEHCKERG TS LB
T5. BETEOBIEREYRD, LOFERLTOW
TE%L,MT@%E%%t@T%%T%.ﬁ&

- 1 thiamine hydrochloride OMiFE A, Zh

% NaOH ¢ pH 7 Himic i L TR Lie.

1) 4% 3kg Wi OO V. femoralis I B
BRET B L, FOHIEEL 500-375 mg TH-
fo. ORI, WRELAETRD, OF
L3 E R BT ) ORI EE LI TRTDA
VEFE & A4, WPREOIEC L Bhh .

2) fio N. phrenicus #FEL, THEER
W%?ék,ﬁﬁﬁ(Wﬁﬁ)@m%Klb,
CLw ol W5, che@ELicnb, B
X BIETDY, SFARMED KBS R BUE LT, By
BIETC RS L, ARERIAEIET 2 L A B
., N. phrenicus #HIHE LT, <Ll <H>»
ﬁ@%k(&%.KAIWW%WLTC@ﬁéé
e, Br #5% 20-30 ki
HIEC X B < Lo - < DB LD, XA%E
@%%W@?é.:hmlo,coww%mu¢'
Mﬁ@%D&ﬁ5ID,Xﬁﬁ®%®&ﬂ§bh
%)

3) %o nerve-muscle preparation (M. sarto-
yius @A) &{EH, B1 o block TERAS,
7> end plate 7> muscle R BE LTz, nerve &
AN L7cAtE, nerve & muscle NHEDE
o electrical response XFHHE L, B WK RET
&(W%@ﬁﬁﬁﬁomBleﬁ5k)ﬁﬁﬁ
iz, muscle © response P L, 25-30
Seal HETS.
ARLETH Y, X muscle O direct stimulation %
F7%.F muscle [I3JR7s response w435, Bl
%, ZOEE, end plate 2% block &tz & iEwT
5.

N. phrenicus

nerve

= DOFE nerve O response (L

4)kﬁ@%ﬁ@tbm,2o®%&kEML
t.i)%uﬁoﬂtiﬁﬁ&Bd@ﬁff?ﬁ
L. Folud block ki, 0.3mol O B HET
%. ii) %&nerve »— (5 mm length) % desheath



w5

U TR L, desheathed nerve 1 By %{F
HA3e5E, ZoOEE block ik 0.1nel »3E
$5. 1)i) &3, end plate ® block Hig X
% 0.005n0l X DB HRIENLETHS.

FROER XY, Br mEMSE X 5HY
DR, WD end plate © block FHT
HH5EEbRS.

5. R R BHEmiAs 1 4m)

HEBERICLZE—F—RB-1—D VoK
ERR(CDOI T ORI

Digital F1HH (TX-0) oIS X - TH—
—KM = = — = v OF BB T B ISR R
BN, F—%fiza—mvilza—rvig
HHo Synaptic Interaction D7r\s& & As BT
T P E BRI o> R 2 48 L e

Bl —Bhn HES DR o Fe IR A & o=
== B VR ODWT—EREE O BN BT 550
BRI ET B b Xk T, Bftths
Z &AMk S (Zh% Iso-Frequency Curve &
FfdF 7). o Iso-Frequency Curve it Békésy
D Stroboscope 1T X b SEEAERIC LTS B .
Digital F##% VT PST A+ 275 4RO
PZC & A} 275 a3 =a—r Vol
TR R O e 35 LA Rk AR, B (2
Yy 7 ) ROWEE R B OB © 4B B A5
Traveling Wave Pattern I25¢ 5 = & 53 L.
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2) MRS D = &

R T~ 2~ AN X - TH U,

6. F| (ML (FAEE2 A FCHHEEDT)
FLEEBRRSEMESBICHELT
448 5 Apsb #E Harrogate T [ 5 h
7= Second International Congress of Radiation
dtmE s
W FEFI374EI2A 8 H
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Research 1 [11fiF L, BFFededan T - foli g s,
EELTHEROMEE, (THOEBHR, FREA
DI OV T R LicHia i<t

1. % fEE (BKS 2 M BT
BARRERHAEESHEFICOIT
A AR RSB SHAIC BE S Mt B A KO e
BAEBHEI RS, WHE, TSI Til
R, B TREE, SRR X - THRS ke
FRKDR PR, FEREMIC & B ok 1B
KD T 5 oo, Py LA

ORI DT ESE L.

8. ZE#H|E— (lti+auS
FEORE (EB) 01 £0BRHNE{E

For (1914, 9. 4F), K55 (1949. 6. 4), % 5B
(1954. 3. £F), =% (1956. 1. 4:) DIEEZR Y
# TN D 1945, 11D EAY Fh FhEz CE
Wi, ESHOERMY ThFho 1l HEEO
PR (15 0ikky 0.3g/R) R B Ui 4
FEORHY, MRS E > TR @ <
&, BAEERERS Aok, 10HB/ )0 R
Wpiounte, ML THEARDWTH—F D R
PSR R 2 R4 T % & BT siz e
IEDOENFEFHFC > T 3. 2R 1ERRPET
DL DB BB B s ERC X 5%
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TeDTHA 5. il & RIROER S E o L %
1/4-1/10 T THEAEHEH/RKE. IITHTELE X
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T37ATLIHAR, HEIOGAD L EL. PNEF=
HGIZ X AUE 5 AR08 0P TH B0 b, &
L BREAL 1/20 120 - TRTE B 5 RES
WEEDY V2D,

(BEM UM RER 224% No. 132 P. 28, 29 ;
No. 134 P. 9-12 WEFI374E. BIR)

Preid JLREEHE 1AM FHEAR

l. B8 & bkl 4m)
RIRR L DBE
ARE Y TR & Wi IR o Hehe
PIET DL, FEAFEEN S TSH 553
MTBHDTHD. FCAEF D FIIEAE

HI B, H5\x TSH 52 TRR
s B ARoL e AR S W BEDOR N 5%
27T, TSH olHIEINTEAEBER, b
MR D HEI) 5 1oy, COELDLIORE
1 ODMRERFR LDdDEFELDBRTHS.
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—HRME A o BURAR R AT VIRE o ZE 4L A
TSH i1 5, \Whd b feed-back Mk
LT 50, BEoLEICEHIIE U TR
Befep VB b B, R ST HEE 2 humoral
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e stress 1% TSH ZMl&4MHIT 523, thd

F MRS X AL DB LS, —JF stressiw X

BEIE R E A A OGBS T ORI
—BREL TS, BpoRK MY BRI
85 e, FIRBEEOTHEL A DHND DD,
ok, FLTERER R LT &, RIGILE
D TERES.

AR T30 2 RSB 02X, BEBL
F OO WP OLELE A L, TEEFIR
FERT, TEARIEES DO TSH SWaHHE+5
B L. (RS 1 ->TH 5 vasopressin (L
TSH HWxfR#ETs L vbh3s, A7y
FTZOREIFRRERH CE b7, T LAKE
AR X 5 FIREHRE T vasopressin D[
e 5oCil 2 B BRI ER 2B,

—7 ether CTHEMRIFRE: L CHEigK DA ER
M35 &\ 5 BETRIREE D stress D F Cik, HUIRAER
Fe v otz LAMINT 25 T 5 % 5,
vasopressin #5132 OB b IIHICEA L,
L2 d #hid TSH 2l N LCiThbh 3%
Dbod o TET.

2. BEF=E R AL

ETBRCEOEHEICETS 2, 3 OHRIC
DT -

NS S RENM T E R RETOR
THEOTEYERE L, e AVWIEEE U Cug
BAEY, HTIRoSME#EY, Ho5vL, IR
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WERE 00 & DR ISR LIcE &5, RILFIE
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1) EFRAMER 5L, pilocarpine S X b
TS, EA-MEEE (RIzeai) EaEe X
T, SRR BRI RS AR AR R
I Y IIRETS.

2) H BRI S X A RS
X, Bl 51, BIEERoTN, &
BED O 2fETH 5.

3) B TR AR ESUNIBOC X 2R 5 WA

&

DOWRERENL, BXRHROSSE, RO
EAEShHAORIBTH, 10EHTH 5.

4) B TFRE%EMFE T, atropine, ergotoxine
DISBET, ZRMFRIT adrenergic fibre D&%,
W EIZASEARL cholinergic fibre D& & &%, ]
f& fibre ORENRD HRIRL.

5) BTG S IMIBI LT, Bk E R
HiebEAYESR, HPENLRTHLH, H#F
Bk AL, MENTHEENLREhAI
PDTH5. :

(EEYE  ARER BEET)

3. MUER CEXGHEDD

Pt R—50757 4 —OB/RRICHT IR

Pt ERMICIAAR—-TrIT7 4—XFELLT
ik, Yok O FEXHET 20K
HubiTwb. UL UREHRK « OBE TILIGR
FOWRCHISHLL S L T25ERHD. €T
TSI OFEDERN, EOX 5
Ch DR L. ThIIRELRTRDO LS
C3DRHFBENTELDTHS.

B3 0. HERELFEE LT, MMEROM
W, AR AEms L ETHH. TIIHE
%ﬁmi%ﬁﬁ%%ﬁ%&i%%%ﬁ&&@bﬁ
BEOHWMEFIEZELDIRD.

B BB 7 — FADRC L Dol i
HPICIRA LT, Mo RN ES 2 EREE D H
FTLOTHD. fEkomfzht, WIhdRER
RO MEDOTESY, H5 WYKL LEL TS
LD TH D, LEOIA LMPIRIAZMSD = &
TR, Pt BEER O AFECERNTH
3. BLpT— T X b, LER, B
ERTBA - CORBELZTANS Z ENTEDD
ThHD. o o TIERMBOIE TEIKNORERLT
RN L.

= EE Pt TEAC 4 1 vC (BUF Ve
LB RAIBETHZER2FATE I OTH
B. MBEPLC Hh 7 — T A%, T bt
B Pt BEEHFAL TR, 27 -7V
e Ve BEREAL, Pt BRI Ve OEIHS
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L BB — o JFikek B R b Nl e i diie
HAubhI 5L L0340 ThHS. B, B=
DI EGBL BRI I LD T T H 5
B, BB OH KR ERELEHEORE, 2
W E CISHOTREMA S b, 4150 T8I
fFahs.

4. B8 2 (UREXREMN)

BHBERFRICONT

B, ML HAERTCH % microsomes O
ARG I DT, 20 Ca*t fEAtEIc X B L3
5% m &, microsomes 7 ATP o 74 Fioje
BB BRI L B T B b D LA
Ho. BABBHEOUBY & DT T lvsh
N, FIkotls, microsomes @ Ca** fE&ic
120 TR YRR BB L B A 4%
5. 1) tre—X e nTaBENCH L
myofibrillar ATPase 1% L CHET AR LI
WIIRMAC 27 ) v~ A% R R, —0
C &3 Briggs 0¥ L — bEIEE AV Rk R A
BEXERDEWEY AR ¥ T 5. 2)
Caffeine IZIbRITHE R WIS Licas, Ca*t fEafs
(Calcx’ ATP o extra splitting ZfgfE & L
T) RIZBRAEWHE Uin k. 3) O oilks
HTRTRPIFEEE Ca™ EHEL Dlllic—i2
DRFAR RIS hizd o7, 4) Ca*t iEifEi
HiZiG¥: X 9 % sonic vibration I X o T
HIheTh ot

ORI % 3P T35 ¢ microsomes 433t
KR Z WD, %< 06 Co-factor DTEA
DETH 5t Fiofix D RSN O AR T
FE RO 7R Lied?, HIENS 57, &
NBDZENG, LT BRI & AT
EROLGIMER T ROEEIEAINL 5.

3. BIRER - SREES B Xttt GLUIFE k4
78)

BREEBEE RSB T

Wi & ARHAEE) & DB D\ TER R T -
7z, Caffeine D% BT F TIRIEIIE S0
WIERAEHE X 0%, b Ca Tk, Caffeine ic
Lo T, IR IEEGRBIIE 5 23, 1% 3 fr] 45
RES gV, ThbOHEENRDS E-C link i

74N

AN 603

LWl % control B ERED 2 D% (X Ik
B EWVS AR DI, Fie W, Urear LI LE-R)
T BRI 2 N2 /E IR A JIE$ B &, mecha-
nical response A37g\ > DIZIFEIRIEHERY T35 B &
WO b, BB IECH R control 375 &
WOBEDBH D &5 WAL D BN AR N
o,

WD BAIES & B & o e o Tk, ek
ATERERERNZ & A E BRI chTwWB s v
hB 4T (Ringer #) Th, BEWREHEN
DETREDOEIHYCHEBEIhTWE. 20
FiX Ringer WAL, [HE DM A & 75 arte-
fact %> AT & DA, EBEM T BAIHRS
HOWENL, T ORI K Z I B D &
S5hrbis. THT, MAHESI T 24
refdnicw, ERHEHEIED FOPg K%
BRA S, T DI A SRR TR L7
J¥, Dextran Ringer # &0 Serum % JH\ 7255
I, M Ringer % A4 X DIFLE R
% . '

6. BRREX (LA 2 4:3m)

spino-bulbo-spinal reflexes [CD|\T
PRI W TR BB A I L, AR 2 B

HRENEEHT 5 L, Vhd D segmental D

mono, polysynaptic reflexes N 5525, X5
D Fv s (]9 25 msec), IR ATEMAND 5
N5, ZOEMIIHE Crlevel THWIT5 &1
KFTBETHDD, MRBHE LT D L%
2 bND. G SO IR R Ik, T
DFf 2 7g level I3\ THHRA SH L EEHT S
&, WIFDES 2 DDEMARDBND . By
/1% propriospinal reflex (Lloyd 1942, Gernandt
et al. 1961) LIHERTHR D, PIKE LD
FEHEDSE S 2 BICHE 5 T, E OB IERT B .
& APBNICENMTBEEHO LA it 513 £ i
PEERET 5. T HOBIRIEEIO VT ho level
CRITHHRPIC X > ThRD BRI, U kD
WRE B, Bh i BALOFEBERF & LT, B
R & > THE U B E T LITL, g
MR E L, £ 22 5ROBICBIT LT By
THALBbh2b0EHEL bR, - Tspino-
bulbo-spinal reflexes & #E{N7=\4~ (Shimamura &
Livingston 1962).
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O ENE BB X T D, EE L
CHE O B bh S . FHAOERT AR
SRS B, input level &I INT
DEIADRIN BB, TR0 FH O &
7, FABCE W UIEADZILRD ik
sin. WERKE X 20 FENTER) ORI
Bimbrdbn:ELDbIL.

1. EE=F ({HuREHERE)

FLES 3 VEMIBICELD 16mm BRE
JeRiz (BroeEMERE=BROHIERE 6
&) BEATSAEWBE T TR (FoEM
HEMHEHET 34) L, HAMEELD
364EFEE C 34EMIICI D, TLUE Y 2 VERMER
ERIEPITE L, 3743 B, AR OE»8%, R0
SEBRO A AT, EFREHR LA 16 mm
BRI SDEE b Hik 5 225 E % STl Lic.
%/ﬂux55&ﬁ747tvyﬂ~ﬁmﬁb
THEY, HIRHIHRD 5 BIEED S BWRDK
BoMIER ST X 5 RICREX BEHEA v > =

- 4

Az~ B, BREOEEOBHADL 1AL E
B o Fored it 5 N iR & L CTHRE SR 5 T
LIRS . SEAMERTRI A B, I IERERD i
Eir P o (i, SRV Hikmiar
MBE D TS DR AR Lo, RIHRIC
BB OCEEREEISS TR, 7
L CHigR B RN S TR TH % .
COHHE TR, RETVES s VERESROWK
v, EeEr@BL, F DB CHE 572 16 mm B
BSGEREN LIz, 7 4 A ADHEL, SV Y4
S0 SRk & AR, FRMERT), Aoy o
OEF L AFsm—F Lo Tl T e 8=,
WP O BB, AR EROEGET
Bt MR X BERTI, AMORZEIR
Exa, BHERIMECRLT VEIRIRLIBL,
T TR G A IR gt ok A St LT R
B0, ARTREL B2 B v EIT, FEi
FAEEBACHH LT B0T, Ft7rey
L VEBTRB L, HIhbFRBLTHENO X
57cEfRE LTRONBEHEL R L.
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