HAABEEE « 20% 65 - IBAI354E6 A 1 BRT (@BA 1 BT Vol. 22, No. 6
(P 1 27 £ 5 A 6 B ® 3 FE I FE W R D June 1960

BAREIR B3R

JOURNAL OF THE PHYSIOLOGICAL SOCIETY OF JAPAN

E3 £

CHEEBROTAES 5T 4 — BT (B3W) TraAF— ﬁﬁ PFLE

T+ ¥ E F
T D T f et s s ettt 403
U 2 5 : B9 Electrocapacitogram 12oWT 4RI T & £ 52&&2’%%4:@}; LC---407
piT M EERREAC L B Ll ORI reere e 418
b T M FERREMCKT S BEFR OEIEF D BRIT DU T e erresnerssnnenane 430
= H B:AVvvalk F7 T DI MBRERE oo v e ere e 436
O B B ) v TR MBI e 442
OB Y6 #1: 41 Endotoxin SIIBY ST X B AR DIETYeeeverrrrmrene e 449
K % : CO W ARF D Epinephrine 53D B FRICHEEUN Trrrrrrerrermemermerssnrsnnen 454
- B R DREE SO Ty BEEIGE ST DTG e v eereereeremrerermessssensens 461
e A AT « A BR ¢ ARSI 351 B RTGE & ETY B AL R B o reroreseeeeenseee 476
BOE M =:eA&Ivordy e ufiiERIC RIE TR DU T 487
B O B = TUREREGATERIIG oo reree e e 493
W BL B MR REE L T H5HESE Chlorpromazine, ~7 /&Cx‘j?‘é GABA DOH#EHI(E
FEUT TR T v ermereee e e st et s s e 504
oA M FE a2
SHOOMEI VT A FEAEIREELY (D ) coveermrermet i 513
5136 [BIE TR BT BIEEEEL e rnrrernreenennrnnee e e et raa e eans 523
Originals
CHIBA-Masako : On the dermographic patterns in various deseases. Part 3. Dermography in
Allergic dESEASES +verrverrmrrrrerrarre i s 403
KONDO-Masaru : Studies on the electrocapacitogram with the interest of the mechanical
phenomena of the cardiaC CONIACLION -+t -+ rsrrerrerrermterramtietiiiiiniiteiraaaaaes 407
HORI-Yasuo : Studies on conditioning by cortical evoked potentials::--r----serereeeeresenseennnaeene 418
HORI-Yasuo : - On the effects of excitant and depressant on cortical evoked potentials::++++:--+ 430
OSADA-AKkira : Effects of potassium ion upon cardiac function of the toad --:---e--eeeereereeesees 436
HORIKOSHI-Toshio : Lymph protein in ralation to capillary permeability -«-«---err-eemeeerereeeses 442
TAKEI-Mitsunori : Effect of administration of bacterial endotoxin for long periods «+-+--+--+- 449

HAYASHI-Shigeru : On the significance of epinephrine secretion in anoxia due to CO-inhalation---454
HATTORI-Kiyoshi : Studies on conditioned urinary reflex. Acquisition of conditioned

FEIIPOTAL TEAEK - +++veersrssarratsensensrast ettt 461
SASAKI-Kazuo « NAMIKAWA-AKkira : Subthreshold local response and spike initiation in

single myelinated NErve fIDELS «w+-«reemrrsrrrsssrrsssireiateieties ittt 476
KAJIWARA-Yuzo : The action of histamine on the lung perfusion praparation of Japanese toads---487
KAJIWARA-Yuzo : The electrocapacitogram of EXLTEIMILIES <+ v rvrrrrrerrarerensemrer e iaeas 493
MATSUZAKI-Hiromichi : Antagonistic action of r—aminobutyric acid (GABA) on EEG

against anesthetics, chlorpromazine and cyanide ....................................... 504

H & 4 # % ==

Physiological Society of Japan



HBROEPRE, OERREOEABERE
S % 2 AR BN BERERTE S —

BBRo2BE KT - v —&~T
ECE5—

AZ— APy THAO ) H 5B E
FEALTW30T
- PSR EOERMES LR5 0
A &~ FEEHOBELDR 2
BRIBEOLET AL LAEPELT
BRHIEERR NS
5 EEE T 0.1ms/cm ~ Isec/cm DEFER
B

— £ HEERIC FERHGERE

FTEah
agéi§JE&ZEL_

ES-103%

(& BERFEBREIC —

s B FANALHEE KERY v I—-OTHRLZOND

« =y s TARBALTHIEERTES
o WHIIERE -« BE

¢« TAVV—~2—%BALTT—F7 v 7 + OB & EHR

BHEER
« BUEBROREEEREHL T2

ERB BRI

g

F iﬁi%@??ﬁ&*ﬁ*l 95 TEL (371) 7117-8 8114—
I & REFHEHF 1635 TEL (022) ® 4941 - 7825

TEH A
B B OB MESHEE
FHREFDEREE - % | Bt
7T Y VERGRYER
WEREREE - BRI
BE - BREBERERSE L
HgEE - fvsEat
vwyTT cBHEAYw
Fo7 eHE W OHE M B




(J. Physiol. Soc. Japan (1960) 22, 403-406)

HEBEBOTILEY T 7 14— (T8 W T 612795:616-056.3
EIRTLILF—HEBOFILESY T T 4 —

On the dermographic patterns in various deseases
Part 3. Dermography in allergic deseases
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Summary

Observations on dermographic patterns were made in patients suffering from allergic
deseases, such as urticaria and catarrhalic icterus as well as acute nephritis. The following
data were obtained.

It was found that the dermographic patterns were similar in both patients suffering
from urticaria or catarrhalic icterus. These patterns were characterized by the facts that
in serious cases unusual increase of DR and decrease or abolition of DA ocurred, while
in mild cases or in convalescence of serious cases marked increase of DA was noticed.

The dermographic patterns in nephritic patients showed the common feature with
those observed in anaemic patients. Namely, in serious cases both DR and DA decreased,
while in mild cases or in convalescence of severe cases DA increased preponderantly.

The remarkable increase of DA in convalescence common to all the 3 kinds of allergic
deseases and anaemia was discussed in respect of mechanism of its appearance and of its
clinical significance.

(Department of Physiolgy, Tokyo Medical College)
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Studies on the breast electrocapacitogram with the interest of the
mechanical phenomena of the cardiac contraction
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The schematic representation of the circuit diagram
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Fig. 2. The leading plate electrodes of ECPG.
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1) A-P direction. 2) S-D direction. -

ECPG

- ECG. (MW%M»—-««(\

Fig. 6.
The variation of the curves on changes in position
(Time mark~0.1sec).
1) Lying position.
position.

2) Sitting position.  3)Standing
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0.171sec~0.255sec E-#50.215sec, B 100.087sec~
0.265sec £y 0.130sec & 72 0, L e-a; BRI
0.017sec~0.060sec ¥ 0.035sec &7 5. £Z
TEREL OEE L OEFIC o, ZOMHE
PHBRENARACEAE DO E B
T, BICEZ ULEBEARThTvhRvyEIEL
{levbDd, BUL CH, D, Eff eIy,
FOFERALL ZORBACHE L ZFobo e
T3, by & ¢ LORBIAETBEICOVTIE
B, B, - ¥, c & d tolichET s
i C Clreefig,d & e EOBRNMET BRI
D, D', e & ar EOBich s E,
B, oo WL /ST EiCTH. £LTE
...... , o, ¢,
...... , o dr e e, e e, L IZERS

dy!, do",
T 5.

B) RBHEDOEICLIHBOEIL

A) B TRAR—RERS 1) B e
T3 HFWeEAFRICERE, RO 2) #hikgo
RO 2 258 U 7= 85 A0 K ORBIc BT B0 24
HUERBRIROETH - 2.

1) B x4 CaFRE, —ENaM
AL LB BB aitgsme, REfric
Ui B8 BB AR e O 2cEx Tl
HriisT s e Fig bR EHOmML 5.

Ric bbb X 2ic—REBIEY X7
2, FEWRLLTH b bhxOREOERIC
BFEAEEERRONT, Bica, a, b, cD
ZHixaBloRBc B ThiREREL—KT
5. L LZEOHO as, by, d, e 0L,
PR O PRE S L 02 oBENERC S 0%
Br&l, tOBREMHHECL-TELEDL
T, BLTLb I b—EOEREE RRTE
w5 2. BL—ENc vz 283, &
WeLAFR» EET 5 L EORER» D
BOBERCREI 2L EFL, 0L HE
ERE UV TOBEEITBRIMOSE LIRS
DI o T2

2) Wiz, HHRFORIZ XV EHERE & ORE
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BT B2 EBRETT 2 ENT, BiE A) ©
B4 L AT IIBE R S g ZEERE L,
FT AL CRUER L e B, B OMER2ZE 2T
RN & 2B S AR (T R ORI B 5 iR %
FERL Tz,

Fig.6 320 1Fl&RLELDTHBE, T

OBERRMROF MR L -H42E- T,
SEROFWRICREERD S LI A, B,
D, E &Fok& c0BR BEodobhll
CRBMH D - 120, EREMLTHFEL, a, a,
az, b, CEZEDATEHOMBEREMNICIZESR
AT —FLTw5S. L LEOMD b, 4, e
H0 RJ3EDZORENBERICEER AL
Y, HORAREEE L > TEDO HE RO TS
ol VT BERES S 2.
THIZERMOZRIC L Y, FEEOHEhRE
—BIZLTh3cdbrrbb?, MeRUEH
b Roh 5N igBMoRM»EMT 5 D
D, a, b, c, d eZEZOHLIPRILUOHICER
AEHMIHBRRLNTHRSL L0, Bridafke
UTOEERERL LL TR TLL—EoRFE:
AT 3EREELRL B3 b0ERL 20D
TH5. LHHOENTOBMLELT U SRR
Uiz Blogn BARL, 4efr, 2o lHicsdd 2
LIRS T, 2o Lo bR BRI
,%Bﬂ?"&of:. '

C) o LEICHE >RE L OB

OB 934 e L To CP & o R,
Btz A) oz T ECPG 0—FEw L&
BT, RoMoBAR & oBRER ¥ oRE
2o T eHETT5EMNT, Eic 1) ECG,
2) CPG, 3) VP, 4) AP, 5) BCG &tz
R L 720 T, ZoEE Z0IEcRR3H 2
T 5.

1) ECG & offRix Fig. 7 iR L 7= 8lic &
BN TH - T, FFOBEBEREZTFAR 3
LIROBY Th -7z

ECG o Pt E Y & ECPG @ a; & OB

2= P-a; 13 0.104sec~0.324sec £ 0.187sec,
P & e & DEEZE P-e i 0.087sec~0.323sec By
0.213sec, P & d & oz P-d i3 —0.017sec~

Fig. 7.

The breast ECPG, ECG, and CPG (Time mark~
0.1sec).

+0.220sec ¥ +0.109sec T d BEDH P I
Ee. Q & oar OREE Q-ar 1x—0.011sec~
+0.068sec E# +0.021sec, R & a; & DL
R-a; 1x—0.061sec~+0.019sec E#5—0.028sec
Thirhr b, ECPG © A iz ECG © Q &
RogEFRl»oiiEs8Ecns. R & ad
D2 R-a 1% 0.018sec~0.097sec SF# 0.057sec,
S & a OFEEzE S-a I 0.003sec~0.071sec £
0.033sec Th D, AWOE RIS &FEA &3
THEPDbISPITERL TS, ad THEOBD L
D a-T i 0.111sec~0.203sec 5 0.148sec,
as & T & O a,-T 13 —0.026sec~+0.027sec
SE#94-0.006sec T, az & T ZFhA E—FKT 5

b OSPRARBLTY S, LT &b & o

T-b & 0.177sec~0.196sec 5 0.188sec T,
bo T »bOBNIHEH—ETHY, 20
BRIZPH» LD ar OBREFALE—EL T
5.

2) CPG & 0BfRix Fig. 7R L eflic R
bz, CPG 01 E0E»E a & OB
2% | -a1 1% 0.002sec~0.032sec ¥ 0,020sec,
a CORE | -a 1 0.074sec~0.084sec Eiy
0.077sec TH Y, a LE1ZFOKY L OEE
a-]' @E R v 0.072sec~0.089sec F ¥ T
0.077sec TH DM 6, a FE [ TOWBEY S
boPIERT VS a3 | oA & hi
whHEITRB.

HE2E50BDE b ORI E]-Db
iX 0.065sec~0.090sec ¥y 0.077sec, b ¢
20D & OBHEMNZE b-1' 1T 0.008sec~
0.042sec ¥# 0.012sec TH 505, b FE2H
OEVIGEL ZN I VRRFICH BT 5.
H2FDOKY &by & DR [ -beid —0.006sec~
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+0.028sec SE#g 4-0.022sec TH 5.

3) VP :oBRiz Fig. 8 iR LIk,
VPO AWEOEA E a & OFpEA-a13 0.065sec~
0.179sec £#7 0.132sec, A & a; & ORE A-ay
X —0.020sec~-0.122sec ¥ 4 0.055sec,
7 A b e LORHZE A-e 1T —0.049sec~
+0.092sec E# +0.009sec TH - T, VP © A
Wik e t@E—RTHLOHEEETS. a L
VP © C EoOES & 0z a-C 12 0.018sec~
0.050sec ¢#5 0.034sec ¢, VP o C iz a Xk
VLB TVEH, VP © A JEe CEOM
PEESBLTBE, BaloE Ba il
A —0.009sec~+0.047sec 5 +0.021sec TBE
a LFBAE—ET AT I VHERICH ZHIC
5.

a & VP o V oE AL ORHEE a-V &
0.331sec~0.387sec Sy 0.367sec, az & V &
DRENZE a2V 13 0.125sec~0.219sec i
0.168sec, b & V & DOEZE b-V i 0.084sec~
0.131sec F#y 0.102sec, LV & ¢ L DRE

VP.

a cde i
ECPG. ‘
mm

Fig. 8.
The breast ECPG and VP (Time mark~0.1sec).

dpe
ECPG,WM,

22115 7

AP 134 6

Fig. 9.
The breast ECPG and AP (Time mark~0.1sec).

Fig. 10.
The breast ECPG and BCG (Time mark~0.1sec).

V-c 1% —0.014sec~+0.215sec ¥ +0.107sec
ThHrH VP OV IHE b & c tOEER
Bz LB L Ty 28cks. & VPO
CEe Vieoloss U tdse, Ul
as O#3E U-a; 1T —0.039sec~+0.052sec
# 4+0.010sec T, U & a BRAE—FETS
PhOISPEHEAEBL THEEL TS,

VP o V 3te A FEolicaie D ER
Bonsd, o D & ECPG o d & o
2= D-d X 0.002sec~0.054sec -3 0.026sec
Thb0, D 3 d XVbIShETT AR
D, LV ke DEELLE Ve A e
OHEOGEEWETBE, ct W EOEZE W
X —0.070sec~ +0.176sec SE# +0.033sec T,
Wik c tBE—RT3pbIrTB R
Bieh Bk 5.

4) AP 13 Fig. 9 i x T Hlom< —F FCPG
DEPEE LI LSHBLEBERRTE S > T 5.

Holzlshnero v 5 1~7 ORI L 344 %
vz, APo 1 2ECPGO a i3 —0.032sec~
+0.035sec E# +0.009sec OEEEEHEL, A
ME—FH LTV IBRRENS. AP 021 a
X v —0.006sec~+0.171sec F#H +0.092sec
Bh, Fic aa i@ AP ©®3 X V% 0.070sec~
0.147sec By 0.098sec BIL TV 5%, 2a XY
I fiy —0.087sec~-0.195sec i +0.050sec
Kleh Y, R a X AP ® 3 & 2a OEERH
W HBicikd. APD 4b 1% be 2> 50.075sec~
0.350sec3E350.210seciE 4, ¢ X D 1% —0.204sec~
+0.108sec i +0.040sec BichHs» b c &
Fah EHRIHBL T B3R THS. AP 05k d
L OB 5-d 8 —0.075sec~-+0.175sec F5
+0.011sec TH 24 b N SHEEICIETERRT
ZEIc D, 613 d & ORzE d-6 25—0.084sec~
1+0.150sec SEHy-+0.055sec, € & DERE 6-e 2
—0.007sec~+0.066sec SE# +0.023sec TH 5
b, dieroBcEE—KTE REDOT
X e & OB e-7 2 —0.011sec~-+0.109sec
SEHy 0.044sec, ar & OEFZE 7—ay 23 —0.048sec~
+0.055sec g +0.011sec THHH» b6, a1 &
BEE—HTBLCIBICR S,
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5) EEE BCG & 0BfRI Fig. 10 TRL
il — v 5T 3 BCG Rgoms
ek, Filgvids s FGH~N THob
3¢, ECPG ® a 13 BCG ®» H ¢ 0z H-a
2% 0.007sec~0.043sec SE#3 0.031sec, 1 & DEf
3% a-1 2% 0.043sec~0.090sec ¢4 0.061sec T
5015, HEI toREPRMErER I VDD
NICHEICH HEBIT R 5.

BCG » J i a »» b 0.140sec~0.160sec P
#3 0.149sec ORI H Y, HRNEHERERES
P, a & K 2ORE a-K & 0.215sec~
0.313sec ¥ 0.278sec, as & K & OB a,-K
13 —0.098sec~—+0.124sec E# +0.03lsec T
Honb, Kid a LFRAE—KT B30 0
CENERALDS.

L & b & DEZEDb-Liz —0.012sec~+0.106sec
¥ +0.040sec, L & b 2 OBEE L-b: &
—0.031sec~ +0.085sec Fig7% +0.022sec TH
Zh 6, Lix bFELLE by &FRA LHEREIR

R |
A~
LS
cp B C \\_/
Vv
vp A /\-—/llr’\ \/
d e
Ewe” g | N
b
2
7
AP/\{ 2?4!5 ‘%“Up
! {® 1.
S
K
I '

Fig. 11.
The schematic representation of ECG, CP, VP,
ECPG, AP, BCG, and CPG.
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LTwaHEicks. WO Midb: & OFzEb-M
7% 0.011sec~0.170sec ¢# 0.086secc, ¢ & DEE
ZL-cA —0.028sec~—+0.132sec 35 +0.060sec

CH B b, by & ¢ OREHICIEIE—KL, NEZ

X VEBIBHRC e OREE c-N i —0.050sec~
+0.116sec ¥ +0.008sec ThHoHH, € &
FRA EREIB TS v 5. Sbic G W, e
L OBEE G-e 7 —0.001sec~0.013sec SEH
+0.004sec TH B b e &FhA E—K L, H i
a; XY 0.005sec~0.042sec g 0.018sec FEN
T 5.

PloiERonN, A) ExXIUC) Hiokd
LEEREBEL, ThEBENED bbb T &
Fig. 11 ok 5.

0. = #

Y b OKERS B, FHiongEhoe Lk
o ECPG 23, fMixdbob L Tw5rEE
LICHERT BB LR L0, bR R
DI CEERETR - TRz,

B, FEEMC Zh & EM OB TR
U 7= 4% 0 BB X Dielectrocardiogram %,
ECG : oRFIMBIMRIC X » TOEE © J13ER
BIREAMWEHEI2EERAA TS, LrLEo
thfRiE, g0 ECPG & &R RA 5 Atzler
Rt Lehmann? ¢ Dielectro (cardio) gram &

SRS ERPEL, BRD BHRMOBEE Diele-

ctroangiogram % #L ¥ L Tv 3 © & [k,
»x-T BCG whBAfI®EEL, fFERo
Dallistic BZEHEZENRLZTITIBEBAL TWAEREL
bhd.

Atzler X% Lehmann? %, Z® ECPG &
OO FHEOLERICS YV TRRL 72 MR &
Dielectro (cardio) gram & #x L, %O ZEREEES,
BRI, BRSO TRL T
3%, *OWEHOMENTci: ECG & oRERIEE
ROBBBFEBREENTCIELVEDS. B
Z, AvTesREREE Tcm OMARKO b
DTHBEAPBHT, RUCHBEEKIDE S
NELZPEPOREELINS.

% o TERR, AERCYS T, BHOKE

-
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SELEAARPESLEENE S L, 15
RMOETZRLOPEENBVCERERTZE
KHESERE L, 15cmX15cm OIEFHO &0 %
v s®EE L. Tz OBRERS, 555
X CHBEIHERR VI LT, ERoBR X5
BB RDSLBRL it bRDEE 2L -
7. )
ETZHZd T oREBREORGNE
SEEOBLERTLOTHY, 2OBMLITE
118 % Atzler U Lehmann® 3 3E<Tw 3
B, BARECHFET 2 WE 0 BIKEDZ L
KE-TETZLOTHE2H, WKROLDT
BEP 0200 Tho0 2 EETEHEAK
3, EBTzoUS TEEREBOEMEREL S®
BOEREHIL CBELLERD 5. T
56, 2 oBREHOEBEIERCERT 5 HiH
ELTE, B3 ULWRIRICE S ENSEF®R

NEOA TR, 2ORATLOTTE bEL B

ERHAB90, TNOORCTHBICEETS D
PEZGELDLDET L2 bR BhD, B
B E L CRZOEFERNBOAEEZ 57
FTeXviBbhns. :

S THEHRWMIz BT, REEICBEERESZ S
hERB2L0E, FORFCELET 3 KHEE
DHEEBEIER), R OBBELERT 2 HR
BEBELETHBHILBCIEL R, iR
W, ERESRE U CNERTZEOHREOKR
ERIMELMEBELONS. L LT
WP B — B SR TV B B, MEIRERhC
72 9 0PSB EIR X ORRE RS OB k%
EHLTI v eEbh s, ERZOBITITE
T, BAEMEC L Tv 3EnARcoREN,
E& U OMERGZOFETLOKRE LILE BT
ZIERNFEFBERT eEL NS, HiT,
IHLOBRELRT ARBEOBRIEZEED
WREEL, BOBECRELERTTHSHS
BY, MWEROBHEERH» OEL TEBC RS
7%, Bi'e, Bago ECPG o 0@ E[EELE
Bk, oMo OERREE O IENEEE
AL TS50 L IEBRERL 5.

k- THRE LT3 ECPG iz ow T

ZOWOFERE BT 512, LTEEkk
D0k systole OBIB L Z kst v HH
Th 5. systoleD i 3R HIKER (systolic
isometric period) S\ 13 EX5E#] (Anspannungs-
zeit) EIFIEN TV T, Z ORHLLEAN TOIE
OBENERA E£L{Thbh T viETTth
55, U UDBEROZENBEIR v &
W2T, ABRBEORIOEN, BWELE2 D
ZEBRHEETHS Y. fEo-T ECPG s
CPHMIZ b LORBETE ARV, Ll
—BEEARPH THEPEIKNCERSh 5
&, EELVOOEROEL, *0LBiERE,
MERED T LBk, 4> TEOEREDOE
L2 Y, BB ECPGRIC b E#EREBhR D b
PhBRETHs. ZOBSEMCELS L,
MROREEBRDCH 505, EFOHE
%1z ECPG R THET 2133 ¢, —RAFKOD
EHEalll4T5e 2 A28 AHHEREA TR
BeheEzbhb, LTH8al@BTLLH
EIKEERR L VR RICEET 3 LIRS
T, HIERITE» L - TRITRS. CP 3R
BHEOBRBRY» b, * ORIEEAF B FeBiinrs
X VENBZETEP DL, L ECPG HEhicE:
HERDBchba XV EoBFHEsERERD
v, LA a X VECEELBLOD B R
¥ ar THBH. LU a3 A BoBFOEST
ThHY, TRLBREIPZ - TEENEZ 5 FH
EHDOThDb. LrLZEOR 1k, ECG,
CPG, VP, BCG, AP ZoEMES hmptskek
BB N A —RT 3 ELLNL TV 5 4
Z, FBAY—BITHrTNREFREC»L, &
LELAREO L2 HERD TR bITark
Plo TREWNFAHIBREEL 228 vBi
72%. 0K Atzler %t Lehmann X ECG @
HEEEL LT 2%, FEENCKEKSOR
VT SRACEERABC LV IE Y 2R,
LT 2R, EHOMPRITZIVIREREY
ERBPLTRCRECTSHA . ZamBZus L
L CPEAEL vBhTw 3 BT, &7
LTw2Hbd - edr bl ORIV THEL
DB ETRIRETHBH. LrLalks
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LU T BHE L TTRAKEKSE DR &
whidEEbhvr, b URKEEEERE
X - T, SFHERKBRIGR S & REVIE & oo
mEEE ZREY (W15cm~25cm), # OBEEH
B % bm/sec~10m/sec BE LT3 L ZOEO
BEERETIE Y 0.02sec~0.05sec fir & % bh,
B-a IOEE L HEZ LLETHh Tk,

CITCHEEL B0 a b a RAVESR
PHETEVWIEBTH B, ZhixBCGo H-1
KEIEFTL T3 8250 6, DIREOZEHE
Bh & REMK~ O ML O BRHHC & 5 % o &R
BERTERAVY B3,

WD a b as ICE BB — B I LK
B k2 0EROBDPELRERERTH
2rEBLHTENEERIY. L LaizCPo
incisura X Y#9 0.125sec %5571, CPG 0 2
EOWREY X VEZDRICH B HE1D, L
% ay BL- TEIHEIOK Y & AT Ei Hsk
%, CP o incisura ORACEIE—FT 2 bk
Lo TRENFHERERT L0 LA RTH
BHBES., 21U T ar-b [icLE B~ O I
AR HBEELEBCANDIRETHHH.
iz VP © V e AP O&WERD & OB%RIE
OBEERRETS. Z0HEIFER, b CPG
OE2EFEOREFHICHZBLLFE L.

e b OEFMBRICEASZ TR TH 50,
TR BUEEREPEN D s AP ERIc LT LE
b 5 by i TEHEBERT. L LEHE
WMOMLPTRVCLEDOLDH B2 D, R VO
OZEREEL, MEOFRE, OB~ OMIKERTE
ErRERLATHS I, ANOHED b
Dol THRREBRNaC ETTS. oh
BOLED BLE~OMBEHEAEBERT 045
13, VP O—fRHIRBICiE > T V & by & 25—
BITAREZTTHINLTLLE S Tlde.
LH»L VP O V d—i%ic ECPG Db & c®
Bich v, ZEOBERLE VP 3 0mR oA
BEEE2DE, SOFbe b b ¢ ~[F 5 HERA
REOERIZLZLOTHY, —i5 by BFHE
HOBEV LARLTLIVEEDbN 3.

Tz C, D, EE0ERTH 38,
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ZOHN ECPG @ d »# VP © D L5A ¥ —F%
T35, ECPG © D it VP o D [
UIRKEN 5 GR35 2 MR ERTE & & 7s
LTEwThrH. fE-TCHEDIENRLLAU
$, (A% OER TOLED bDEA~ O MEHEA
AR HIRBIAM L 2 B2 LA RS, L
LSOO RZOFHEET TR 2 213H
kv, iz eid d 539 0.130sec B, ad
5K 0.035sec £f7L, ECG © P 258
0.150sec BT VP 0 At irE—&L, X
AP D62 bbb 3PIBRTY 3 HERLED
BHEIC L - TET2L0THIBERET S
DTH5.
BERCRBERCHS T ENE R TS
PTHHR, MORSL HER»bERE
BEAN2BRC T BEE R FHERD 5 &
bzl l, FREBYEEHEHEERTLOL
530 ZFOLAOBFBREMYD X 5T, $HOD
HLeDOWE £k TEHE» D LWz
LT sk,
PEoSE2BAL, %050 0EAROIME
DHEK L BREAEOREB L2 Ex bR D L,
FLHERERENTAFED a1 TH Y, TOR
Er bbb R IEEE L0 & v HIER
Hskes. zhpoifiz—BLE, 2V ToTE
Lo WV EERENLSVERA L, alicByv
TRRIBICET 5 &8 T b gk RERKF B
AL CERHEAN KRS, ZOBOED BLEA~D
TLEDTA, OF O PHEE OB fifkic C,
D, E F&Ez4£¥ LD, BUCAERDLDLNS
wE5. O, OMEEBROMERNTOR
AR L BT B, M OKOENE,
EERBEROBRNER OIS L EER
HOREORESZMBZ L BLTULEST
B, B—0BREFCR T, mROM
B OBEMREILOBIC X » TE b AN
b5, MAESHEOSECHIELLIE
LT 2BELH Y, SBEOBRRESHEE
RTOVERZEBRES 52820,

BB, o ECPG i, EBIUE0R
DOEECREE O JIEMHRE H £ Vi biEH,
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iz, UL bEEcME0ERES2 5E kL
BHLBZLOTHHIBERLTEY, 20K
BrpvTd, BeRffcFEE K&EX,
#BRALCEEY BECG S AREOCLDOTD
HEX, 4BOZOFEOME bERICD,
FED R UL LIS 5 5k IR 2B ETERE
FLDHDHILDTH 5.
ETHEHIC bR ki, {EERSROFFICE
RO IR R T A5k E L TR, BhiC
WO L ORFEREN T 5. BAKERRE
BERES T v T 5 BECG i, RLEREB
LU QWA B HIHEE b 2 E UL TH
EORKBE R LREEZLNDN, TODLDD
FTHHR O BEROBALIC OV TTH » TR
PR L BRNENBZRELDTHH). TOR
CPG 3, ECG izl den ic JIERVERAR
RS B ZIREND pick up T Eix 2 b,
N TR 5 AREA RIS 2 EEM 5 & L TR
v. BCGH 7 OBR TR ) HEROBHEEFL
BLTV3IBERCLD &V IBRARS.
104641 FE s ni- Holzer, Polzer 3 LU
Marko® 1z X 5 Rheocardiography i, JFEIHEHY
IR OEL LMV BRVE, Tl
AEERA~DOBBEOERELED S bR TLEOR
EERREL M VB PRETD S, 194841
Prinzmetal® & = O #[E#1E, Geiger Mueller
counter % Fiv T-OMEN % IR T 5 B HEWE
DIREEREEEL, Zh# Radiocardiogram &

LT 5R, FBERNCRTZhAELTLLD

IO FIRE RS & BRI ek LB B RIF R TS
EEEEL O\,

1912481z Goett F 1t Rosenthal®c & - THJ
w i s Roentgenkymogram %,
EH T 5 BNEER I HERNERED Ik
T, DIEILESR O & OEE) R BRRICRER L
B, UL, *0119324c Hielmare™ iz &
- T Electro-kymography A¥Esh, £OF
HORGE, EHEOASEPLINCTBE
N7-#ETH 5. Electro-kymogram % JFRERHYIC
EEIH e RER L, HEOEDCOBILERO
FHEEBEFT 2 FETRD P, FHIN

Mg @ Electrocapacitogiam 24~

ZLORTENTH Y, LHBHSEOERE
5 EEN L FEHERCEBRVEDOTH
% 5. LuisadalV® 0RL T 5 EHE—HIC
ZEFo ECPG LBELALIZb0ondY, £1<
Bob0LBELIHCLOLD S,
FEEHYE < Lk, EBEICLEMT
BRI b SEER#E TR O & LT Cardio-
gram!OID® LIFIN B OB H B, ThIT
RRERSGE TOLPOEIT X VEOPOF
BERE2 bh T35, Cardiogram iZ2vWT—
BB sER, tOBRKOFERERVE
HERFE LT, CEORECE T 2EIE, Ok
DEBEN, ROKIEOHEIO 3 ORE LR
L0552 :ThAY. Z0HAREEKDECPG
LHAETHRBESAEAETSHOTHY, HEL
NoHOEBO—HDO S OWREEDORE - EH ©
ECPG L BLfITw3. LU IVEREELD
DBETH BB Y, OEONERNSHERKE O’
ERELD bbb LB 2V TREMO AR
AN

7 OMETICEMN L BEO R L IR 5
B, Zoiidiz ECPG v icEhizd o
Th Y, BLOEREETELOTHEPEAE
SHL»THSD.

V. # &

ANEO Rz 2T, BU® ov 5 Electro-
capacitogram (ECPG) 524k L, 18 bh 7= flifg
OEFB cEREREF ML 2B XY, UT
DINEFREB .

1) Mozt ECPG &, sE4ic0iEe AL
FREO—ROPHERETS. ZOEVON,
T EEOH B b0 A, B, - E %
LfE AL Tz, ‘

2) £ bbb THESE, BRITRDAT
v BALDEE O OHE TR L bR D
PSR O R & OB X - THREIL .

3) % OEEOROBRH, Mg, OF OBHE,
MEE, MUKOWEA, VEHERicAER D FE O 1%
R LT 550 & LTIh b OKE SR
T A HSkR.
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Summary

The electrocapacitogram (ECPG, Hatakeyama®) of human breast including whole
heart was studied with synchronous recording of carotis pulse, venous pulse, electrocardiogram,
cardiophonogram, ballistocardiogram and respiration pulse (Atempuls of Holzldhner).

The direction of electrodes and the position of subject were changed.

The results obtained were as follows :

1) The ECPG consists of the several waves on which the auther gives the names of
A, B, C, D and E waves, and other small waves.

2) A, B, C, D and E waves synchronize with heart beat.

3) The beginning of A wave (a;) coincides with the beginning of ejection period. B
wave is considered to be originated from the closing of semilunar valve. The cause of C,
D and E waves are considered to be the inflow of blood from atrium to ventricle, the
filling of ventricle and atrium and atrial contraction.

These results indicate that the ECPG of breast is one of the most practical and useful
method of unblooded continuous recording of the mechanical phenomena of the heart in

situ.

(Department of Physiology, Yokohama University School of Medicine, Yokohama)
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Studies on conditioning by cortical evoked potentials
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stimuli.
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Fig. 2.
Dog No. 55. Schema showing placement of electrodes and typical evoked
responses recorded therefrom. The “general type” evoked potentials were
recorded from electrodes 1, 2, 3, 5, and 6. Time : 100msec., and
calibration : 504V, in this and subsequent illustrations.
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Fig. 3.
Dog No. 56, Schema showing placement of electrodes and evoked responses
recorded therefrom. “Specific type” potentials were picked up through
electrode 5,
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Dog No. 56. Alterations through habituation of “‘general type”
potentials picked up through the electrode 2 in Fig. 3.
A. during sustained stimulation with clicks.

B. after the stoppage of stimulation.

C. after the reinstitution of stimulation. The figure on the left
of each record shows time in minutes after the onset of each

condition.
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Dog No. 56. Background EEG's during habituation to the CS.
Left : At the onset of sustained click stimulation.

Middle : 60min. later.

Right : 20min. after the end of click stimulation. The figures
on the left signify arbitrary numbers of leads.

CRBNBERE, B, & B BOEEEE
RrZsghc, MW Gyrus ectosylvius RO
Gyrus sylvivss Th -7 ([€2). ZOEBEV
SAE L Y BE, BHOBROBMEENIE S

PE—REIBCET S LE2 6N 5.
$Hok iR, T 0B ERE
ENBEHO 1 OERRLEBLAI b
S 2R, D, RS R ER T
BPW X VREL T, KAWL L 72 1
DO THBI EREh . TOE
BB O LB ORRE, IRiboVEER
g1 ckd EL). 20
fiiz 2) EHEEMEEIO A5 bR DFH
FEMHFES N, ZThERRcE
WEMEER e, b2tz 2
bolz. FOHBEEMNIE Gyrus ecto-
sylvius med. @ Sulcus suprasylvius
CETAHAEMCERL T3 & 25
o7, T OBLLTER:, K9 8msec, IR
i 70V Th 72 (X3). 3, #
oM U < Gyrus ectosylvius med.
L frd 5 ER L VBEEEIO A OFH
FEMETSELE. ZThiEfticky
SIS U7y, BETREMEEMICE S
o<, B B B BIEFFHEELSW
LrORERcIflehzoThbs &%
zboh B ()

T B IEARE N E 3B AL 1T,
1) BB B EREEO b0 &, 2)
PR O R O & KB R 5.
AR TR & — IR & A
IR T A Z LT Uik,

2 SHREMO “BH B
EEREMWNC 2 U v 2 B E 52
T “Bh IfERTRD &, HEFR
BALE LT RA S5 B E R T2,

1) —RAFERELD “BH” &L

COMOFHBEMICIHET 1ENE
T EERIC X3 1I0EOBRBIS
2, a) AEE—fkL, b) EhasEd
U, ¢ TOiER, RoooHIHESs



H—FEBRELIC X D&M Op% 421

ML b2 Ths (M4) REk—fbicov VDb BN, ZOBCE 2B, E2EBH
Tk, FRVEHRBEMOIRT, HE R BRSRE—L, WeTE 1, BB R
BoMhbiEs 2 ZtickdeEbhs. CHEYRT S, — 2 HEAFHFICELT
s REERE, B i i “Bh” Bk HORRHERE RE T 5. “IBEh BRI
TULEBNCE S, TIEETE
BEOEEBMIEIRE .

“Eh TR TERNIRCE
PR T s lic i, BFEEMLE
R RE—kT5. HL, BRERE
OB, ©2ICHERLREEA
TG & AT S e
BB EERD o, T L SR,

BEERRTAEET, BoohaR
DOEMERERCT LRSS T2,

HREBM OB, Th LEERC

Fig. 6.
Dog No. 59. A: Another type of alterations through habituation
of “general type” evoked potentials (cf. Fig. 4). B: Recovery of
evoked potentials after intraperitoneal injection of caffeine sodium-
benzoate 10mg/kg. body weight in 10 per cent aqueous solution.
Figures on the left signify time in minutes after onset of habi-
tuation procedure or after injection.
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Fig. 7. Dog No. 60. Recovery of evoked potentials
Dog No. 56. Alterations in amplitude of each component of (which were altered by the procedure of
click-evoked potentials induced by the procedure of habituation habituation) by photic stimulus.
recorded by electrode No. 3. A. Atthe onset of repetitive click stimulation.
O :1st positive phase. A\ :lst negative phase. x :2nd positive B. Twenty minutes later.

phase. @ : 2nd negative phase. | : marks repetitive click C. Immediately after stimulation with a
stimulation on and | its off. flash light.
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Fig. 12.
Dog No. 59. Left two columns and top record in right: Alterations in
“general type” click-evoked potentials through reinforcement of defensive
conditioned reflex.
Right : Those through experimental extinction of the reflex, except the
top one. Figures signify number of trials.
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Fig. 13.
Dog No. 59. Left two columns : Alterations in ‘“‘specific type” potentials
through reinforcement of defensive conditioned reflex. Right : Those through
experimental extinction of it. Figures signify number of trials. “Specific
type” evoked potentials were made increasingly greater by reinforcements.
. The peripheral conditioned response occurred without fail after the 36th
reinforcement.
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Fig. 14.

Dog No. 59. Alterations in click evoked potentials obtained from
cortical motor area through reinforcement of defencive conditioned
reflex. Left two columns and top record in right column are those of
reinforcement, the rest in right column, its experimental extinction.
Click-evoked potentials were not seen at first in the motor area.
They began to appear before the defensive conditioned reflex was
established. First to be seen was the secondary response of positive
and negative phases.
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Fig. 15.

Dog No. 56. Alterations in click-evoked potentials through sensory—
sensory conditioning. A set of records were obtained from the auditory
area (upper record, from electrode 3) and the visual area (lower
record, from electrode 8). Figures are number of paired trials in the
case of reinforcement (R) and of unpaired trials in the case of
experimental extinction (E). At first no evoked response occured in
the visual area. Conditioning was accompanied by occurrence of
evoked potentials in the visual area that were similar to those found
in the auditory area, and they were abolished by the procedure of
experimental extinction. Before complete abolition irregularity in the
magnitude of the response was temporarily noticed.
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Fig. 16.
Dog No. 53. Alterations in click evoked potentials obtained from .
visual area through sensory-sensory conditioning. After the procedure

of conditioning click evoked potentials began to occur in the visual
area but despite further paired trials they became instable and at
last they were abolished. Figures signify number of trials.
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Summary

Cortical evoked potentials in response to click stimuli were studied in the unanesthetized,
non-restrained dogs with chronically implanted electrodes onto the skull. Successive evoked
responses were recorded 5 to 10 times on the same photographic film.

1) Three types of click-evoked potentials in the cortex could be distinguished :
“general type”, “specific type” and “positive type”. The “general type” were called those
quadriphasic potentials commonly seen throughout the auditory area. The “specific type”
were composed only of a negative component and were confined to the gyrus ectosylvius
medius. There are reasons to believe that potentials of the “positive type” were truly
“general type” ones that were inhibited. All the three types were sharply confined to the
auditory cortex. ‘

2) The procedure of habituation (presentation of the click stimulus at a rate of 1
per sec. for up to several hours) altered the form of “general type” potentials, diminishing
the amplitude irregularly (inhibitory change). By activation with a novel stimulus or injection
of caffeine the amplitude was increased and the wave form was made uniform (excitatory
change). Potentials of the “specific type” mostly resisted to the procedure of habituation.

3) In the course of conditioning of defensive movements against electroshock stimulus,
“specific type” evoked potentials of click (conditioned stimulus) in the auditory cortex
increased and there occurred in the motor area new evoked potentials, both becoming
prominent with the peripheral conditioned response and diminishing upon experimental

“extinction. The “general type” potentials were at first intensified but subsequently suppressed
gradually in the course of conditioning, and they were not changed by the procedure of
experimental extinction.

4) In a type of sensory-sensory conditioning using click and flashes, click-evoked
potentials spread to the visual area where the unconditioned stimulus was to be perceived.
The newly induced potentials were subject to abolition : they were abolished by the procedure
of extinction or disappeared spontaneously even on continued conditioning.

(2nd Department of Physiology, Osaka University School of Medicine)
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On the effects of excitant and depressant on cortical evoked potentials
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22 h % 10mg/kg HIKER TE, 3K
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Fig. 1.
Dog No. 57. Effect of caffeine sodium-benzoate on
click—evoked potentials. Figures signify time in minutes
after injection. Time scale : 100msec., calibration : 504V
(as in the following illustrations). After injection both
the primary and secondary responses of the evoked
potential became remarkable.

VAR
2) Amphetamine

0.5mg/kg ® Amphetamine % BIEANES T
5L, FEMEOBRBAIRNICHEDLL, FHF
BV ORREBFL CE—FEEZEL, ZRiCE 15,
FEAR A g < 7x o o RRIC R B 2 BT, BE A &
REL - REREMODTHERLEETH B.
b, #E77icix Gyrus ectosylvius anterior
ALET 2B L V2R 2 FREMAES
h, 3—7J5 Gyrus suprasylvius posterior X ¥
D TRHERFHEVATLER S V. Kb
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iz amphetamine #-5%, 1043 2 U154 T, &
OEMEMN R U, Gyrus suprasylvius posterior
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0 g 0 sifiusnn
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Fig. 2.
Dog No. 56. Effect of caffeine sodium-benzoate on

clicke-voked potentials altered through habituation.
BEF : before injection, AFT : immediately after

injection. Figures are time in minutes after onset

of habituation procedure. R :the stoppage of
stimuration. Despite caffeine, secondary response
was suppressed by habituation, but the primary
response could be seen.
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Fig. 3.
Dog No. 57. Effects of amphetamine on click-evoked
potentials. The upper one of a set of two responses
is recorded from electrode 3 and the lower one
from electrode 4. The two electrodes were both
put on the auditory area. Figures signify time in
minutes after injection. After injection of amphe-
tamine the responses were generally magnified.
Evoked potentials from electrode 4 were greater
in size than those from electrode 3 (especially in
the recordes of 10 and 15 minutes after injection).
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3) LSD25 '

1r/kg OFRIES < 13 2 R i s
L THs. SREMNIE LR, BEBRGL »
»7=. Bl'H amphetamine #5041 BT
5 (M4) “Bh” TfExfimo &, 396057
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B, BAFZCIRMORE ngiEls BT 5
5ot TOFFHETAFENICLEL S,
2V 7, O BEFRETLERLELILOT
Holz. TUTHHBHEFEOZ LbH Y, TH

i LTI T 2H b b -2 (RI5). HH,
Sk TR & U 72,
OWFFBFOR SN 8D 5 .

4) Chlorpromazine

ZD X5 gk

Chlorpromazine 5mg/kg O #E ks i

B AR S S L R Y, Z OBRRELS
B0~y CREEE s 7o, TORcZ Y v

7Bz L,

Fig. 4.

Dog No. 54. Effects of LSD25 on click-evoked potentials.
Figures are time affer onset of habituation procedure.
The drug did not counteract the phenomenon of habitu-
ation, but the evoked potentials from electrode 3 were
made longer in duration and the area from which evoked
potentials were recorded became larger to involve
electrode 4 under LSD25.
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Fig. 5.
Dog No. 54. Effects of LSDe; on background EEG. Figures on top of records are time in
minutes after onset of habituation procedure. After 90 min. large sharp waves occurred
singly or in groups from all leads.

Dog No. 54. Effect of chlorpromazine on click-evoked
potentials. BEF : before injection. Figures are time
in minutes after onset of habituation procedure.
The phenomenon of habituation was not countera-
cted by the drug, but the evoked potentials became
longer in duration and were followed by repetitive
waves under chlorpromazine.

BREL 3P, RE—AL Tl HEkbH S
Z &%, Dog No. 54 ¢ 5mg/kg @ Chlorpro-
mazine #5100 XV, 9 20c/s AR
PR THEE LR Y, £FEE FBA L
20c/s WD AT Bz iz, TORET “BhT T
%I - T “Bh” 2B LES2, XLEl
WHIZA & U THRBEM B O Z ORI < Bl
OWR—FEIT 20c/s P AEORREET 25
Hbd ot 20c/s WhELTIERME S
VEH 180 oRAENGE L. BEERK TR, B

Fig. 7.
Dog No. 54. Effects of pentothal on click-evoked

potentials (1-8). BEF : before injection. AFT : after
injection. Figures are number of leads. Evoked
potentials could hardly be seen after injection
except in lead 3 where the positive phase of the
evoked potential remained.
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5) Barbiturate
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&Key'®%, ZDOMiZ < Oftiichlorpromazine
PINEERRCRESEE TS L v SR T
—F L T35, L DeMaar? &2 hEEaESR &
Y 3L5E & N B R B ORT 2 chlorpromazine
BECX > THERLEZZEEHREL TS, L
» Lk b, chlorpromazine OERASE LT
OB E DT EEELHB. Rlb Dash &2
IRERERESR X VBRI S N R E-FREIR i b
chlorpromazine3fEA L85 Z & &L 2.
BHD 138 < OREERIC X 3 REBREN
72v~7 % chlorpromazine O{EH 1C OV CEE
L, chlorpromazine 3RE ClifsiciEE ="
® ¥ @ synaptic transmission &Z#IHIL, FHF
BRNOFRE—L, ZOEHRTHS BT
B, I, BFETIRBCTA v 0K
Bril T sl gER bhiE, BREMLOXR
BN ET B L ERB.
FHOBLRETE, FREMOEDIIRE
{729, RE—{EEL . BMORE—{LZ
BFETOHIEEREEZ b, HEROREL D
—FT 5. RHOBRKIHROERT 540,
PR O _ LTHRIEER P Il s h 3R
AR 0BRSS S 1T hypersyn
chronous &7 R ETREEASH.

5) Barbiturate (S;RK+—Jb, £V 35—
L) S

ThZEo#EAx, FoERRcEL, X<
chlorpromazine & s h . Elb, fMhdbHf
BEERLEROBEEH VAV EET S50, 5
FlEC & 2% 813 chlorpromazine & &k D,
ABCHERT 5. BHOBLEEH R v T,
chlorpromazine 2 FFFRENMIZ e L 5 hypersyn-
chronous 72Z4k % #34, barbiturate X F
CHEEBIEWESES & v HEER, WHO
LR CEFHETILOTHAH. 2 & barbi-
turate 13— O FREEEE IRV CIXBREMO
FBIEHEOALEL TR T TOERSESZ
& X9, Roitbak!® O EET 2 &, £H
ERNESREERER LI T s 0k b T, BE
WV, MEicso s BEEKEERT 5201 b
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ThEHEREEE. &
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Summary

Studies were made on the influence of drugs on click-evoked cortical potentials in

the dog with chronically implanted cortical electrodes.

1) By excitants such as caffeine sodium-benzoate and amphetamine, occurrence of

evoked potentials was regularized and their amplitude increased.

2) Depressant drugs such as chlorpromazine and barbiturate caused the evoked

potentials to occur irregularly and to become smaller in size so as in some instances to

be almost abolished.

3) The results of the present study are discussed in relation to alterations in evoked

potentials through habituation and conditioning procedures.

(2nd Department of Physiology, Osaka University School of Medicine)
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Effects of potassium ion upon cardiac function of the toad

B2 H

[. #

P P~ ORI AV ¢, BER Ringer %&
OKEEO LR ECHHNCE E, Mgk
BELERTZ LR, RMOBETHZ. Th
i UIRIEM 0813, KCl#vEi X2 mEK
BE FRICERL, S, OBBE, RTOER
By MBI & v OPTEBRIBER 2 BT 5 2 L BRL
v, ZO—RFELEKAZ YO EERCHE
T, Winklerd iRmEMZ.CE I R 5 Rl
Bigx, KCIEE O S BRI 9 FRERAR
Thde L, KCABBREACEL T, Bk
Pl EREEREBELZRL, CEEPOR
BERZETAZ &L, OEELCESLO
L. BIBsKAAvoREMERE, OFic
HT2METHBLEIDOTHLS. ThicHL
RO HRD 1z Winkler 0EBE, KED=EL
EXEREEFicfTbh TESZ L REBL, ZTh
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T 3 K A4 AeAoERS, M
Ringer WER FiciGhbhk, 2k, O
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I.% & 7 &
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0.5cc DI CHIEHK? 6¥BA L. Higic
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I) ic k- TUIRIEENSULE BRL 2. FRELEE
Moz X 2 IERpElic & < anoxia % Ff < % ic i,
MiEAO O 5% 1T - 2. anoxiaDBE %
G5 kewicid, DENIMLKEFEIRL,  Barcroft
Hizky O HMELZHRELE. MEKEE
%, OERILE o T Kramer-Tisdall 3¢
B2ELE.

SR 7 ~fEAER L, AAK-Haltung i X
v, ZONENHEHIFICHED 2 5 EAE
ENIRE BTG L X 0Tk 5 . BEORILE
A< I¥R Scc e L ~4Y v Na ¥ (5cc H
5000~ » HALEHE) & 0.lcc DEEGTMR
JEgRE Mz U, H-o antifoam iz X » ¥4 b5
X, BAEFROERILEC T T AT 4 VS —%
AL O, Kiic X 5 BREBHMNIIT R -
7=. KCl 53 @Einkic 1.0% KCl 2 FL
7.

I.% B & &

1. £HHTLREERNT D KCl FEoHE
KCl #KNEGEAD F < i RE T8
23, OEWIE O Cyanosis OEFE XY,
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By aREROEM pERfERE S, &
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k&, LECOMBIHEUIE L EIRIRE L,
105U LR B L B ML, OEELE
* RA. DEICRV TR Z oERESE BT,
DRI EN CHEMEILE RS,

Do BEHECRY T, FoLEic
A Th, KCl#E X v .0oRoMHEh - fnE)
KpEanigsk s ha 2 e RPEL M Ic Shi.
L7 ORI A 0ERSEME RS, 81
Mic®Tm ©b 5. AN (1) & KCEAR
WHOOERTH Y, BFEEY © B
i, OERETHEERVHEHTRY. KC#
EEBBCRC TR TEHOEE 2 RQ), kv
< STHO FHE (3), QRS OlRE#HK (4) &
B3icE5. HbZRAROERNRERESR
Jesh, ThREFTERT 3HECRCT,
gegnd U CHENE (5) o HELE B3, B
ERNTIRIBET L, MEMEEEZRL RA
LRICHERTHRES.

B) Cyanosis OF$ 35S

MRS TebivEaitE, LEIC cya
nosis 3R bh, HEM L DL, KCLE#H
FEAKEL TR, HRLERIC R inE o
EOREEEREIBESN DL, ThUXHE
Mo hed, BEEREL, B
ORI 2 B 5. OREE 2 OB NI
X o TRelE, E2RomTHB.

KCl Ao RN (2) DTk T,

v 4 &A= DOERERE ) 437

Fig. 1.
Serial electrocardiograms taken during intravenous
transfusion of 1% KCl. Oxygen ventilation through
the lung.
Serum K in mg% : (1) 9.6 mg%, (2) 18.2 mg2, (3)
26.2 mg%, (4) 304 mg%, (5) 34 mgzs, (6) 39 mg,
(7) 49 mg%.

Fig. 2.
Serial electrocardiograms taken during intravenous
transfusion of 12 KCl. Without oxygen ventilation
through the lung.

Serum K in mg% :(1) 10.8 mgzs, (2) 3.3 mgo, (3)
42 mg2s, (4) 52 mgzs.

DB OB i TBEOLEREEE
Zw#E< QRS BEOHEXREY &, LEBIRY
2B ERL, OB THEETS. oM
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IR, Bk O, BRIES EE x5 20
HrendmdBbns 0T, i
S4B A 2, MBI L OENILEKO:
BRI & OFFE R BR Uiz, B B IR
RUOHENHAE R vEen, ThiclAT2
BiicF ey, ARcnBEKEEZHR~ L. &
FILOEI BRI v T, O BFIEER
{E862% U ETHh v, HEIE R CHICRT 25

BHEIMERTIZ T - 2. L HHORICHE)
Ho O, BFERAN L2 bo0mL, 80%
UTFTcRKEE LR I2EEIHRLAVD
O LIFEELNG. WHEHBEEOMEKERZ
¥ 33mg% (28~3Tmg%) ThH o7z B
PbkoBEc iRy THRIENERE TR L b -
=D, FEHKI vEAShE KC BT
BHLUTOERET 529, O~
OMPRAEC L VF L EEEN 2P L TH -

mSHEIO MBI ZES 7 O e T b3
ek - CTHER DB LODML, 4~10D
RicEb R bhZ<, ko
BRIz o icRT 5 0

Fig. 3.

Serial electrocardiographic tracing during perfusion with Ringer solution

(Explanation in the text).

Thb.
2. FIHCIEERCRITS
ERRKEELRORE
Fanoan < G T < 0lidic
BT, BERmEKEE RS
X, MFEEEEREEL, mHRd
EROZ L CHEIE A2
DI v, FEEFELO
HESHRSEHELI VLT, 0
X 9 AR TR D
anoxia® 7z ¥, FHENHHZ R
b o LR, BEREK S
L T Ringer ¥ 0NT =1
R e HEER R R A .

A) Ringer HEMRER
Ringer WREEGERITR

T, #ExF 0 2itigen

Fig. 4.
Serial electrocardiogram showing the changes induced by increasing K*
content of perfusing Ringer solution. (Explanation in the text).
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CEEF L, 0% O OFEHE
MBEE Towdaicix, ST
ET, ToRMEk QT oF
#E, PQ EESHETL (X3
(1)~(3)), #ELRkic O; BRE
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BT AR (65) BB R5mL £h b O
ARBESNSD. o TERIIMEL S5 Oy
wOTIGRY, 1% KCloFmnic Xk v BERK
KEErEREAE LD, Thictinz ) oBER
BrBR L. BREIE4IRcRTHSTH
v, EREKEELRMdERy, QRS ERO
WRIZAZLENBREEENR L 58LT
by, BERESFOLEL O PT oM
fix 2, KIBE 20mg% %z hiZEEOR
Lann. KIEE 45mg%aizic TOEIREE
T5.

P ko< Ringer JHEFRR IR T,
FNeD O fRETm 9, EEFRECR
iF B K#EERICRA W T cyanosis & RaH1E

ALAEULEERY &Y, FOMRHEE - WEIZRE o

2N
B) AvhmikENRER

PP % Ringer Wi X Y H~4&MIcZEZ 5 &
OEEENIRD TR E e Y, REFHFIEL
s D, RL ZOKERSGEICRCTY,
I O. BEfIERETL, &4 T cyanosis®
BT 384, KOG X 2MEKEE R
FEL, HFER 4 AR 2
PEADTHB.

FoH~<lE O. TEAWML, FEkimic
Wzl O BRI X Y O: g HERETH
v, MBKIEE R X8R, mirvsERke
& <EY, BERO cyanosis O 7\ AEEPDL
o KCl #HmoHa &4 Ak iEE i
BRAOFEE R0 THS. TOROLERERE
B s MicRTme b s, BelEKEE
ARy, AR, 2), 3) o, HLH
=R U CHERTEO QRS OEEERE
A, (4) EERBIOBIAIC X 2 FE BT REET
5. ‘

e BUETRRR O KIRE LR CET 2 0E T E
FEEGHC X VEHNEE THET I E N
RTINS Th 5. OERILEERC X - Tk
B2 LIEHFE O o RER  Ringer
IRREEF R IL Lo P, 1% KCImnz 3
SRR 2 B CBIA T SN S TOEBE O

Cardiac Qutput
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! Fig. 5.
Serial electrocardiogram showing changes induced by
increasing K* content of the perfusing blood saturated
with oxygen. ‘ :

Fa

CC/fnin

Blood
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80+

60t

Flutter
40+

20

0
Minutes
Fig. 6.
Effect of KCl upon Cardiac Output (Explanation in
the text).

REREh, ABCOEOHREALRLS. T
OfEYLE Ringer ¥, MK & Pl - TRV
THLERERETHS. HLBERIC L - T
BRESEY 1< T35 b KCliz X 2 0@ 0k
EICRERA LR, REIEERCBL T
T E OB OLEREINER S, D
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Fig. 7.
Effect of KCl upon Ventricular Strip Preparation in
Oxygenated Blood (Continuous Recording).
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1) Winkler, A. W., and Hoff, H. E., and Smith, P.
K. (1938) Electrocardiographic changes and Conce-
ntration of potassium in serum following intraven-
ous injection of potassium chlorice. Am. J. Physiol.
124, 478 .

2) BIRIEME (1958) H 4 V ¥ Al X 5. O R beREE
A5 20, 959-965

3) Hering, H. E. (1915) Uber erregende Wirkung
des Kalium auf des Saugetierherz (extrasystoliche
Tachykardie, Flimmern). Pflug. Arch. Physiol.
161, 544

Summary

It has been demonstrated that under sufficient oxygen supply even the heart of the
cold blooded animal responds to the elevation of serum potassium with ventricular flutter,

just as in the case of warm-blooded animals.

(2nd Department of Physiology, Chiba University School of Medicine)
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Lymph protein in relation to capillary permeability
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Extinction

055 . . mg.
Plasma protein
Fig. 1.
Quantitative relation of the dye-stuff absorbed
to the serum protein used (Toyd Filterpaper No. 1).

%]

501

Albumin

' L 1 1 1

d.5 ‘ mg‘
Plasma protein
Fig. 2.
Separation of albumin with small amounts of serum
protein. See the effect of the kind of Filterpaper
(Toyd) used,
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M. =2 & X #&

A, Yy RERENBERDLR ,
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TRY vy _EEREP T B YD, itk ey
P - SRR EBEWC LYY SRS
3 %ER. Bwy ¥~ 2 TIEEH 10cc/43 ©
Yy SR ELR, BAv v — 2 T 30cc/
FOV v AWREBLNED, ZhIUEOEET
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%/8“. Lymph protein concentration
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i Lymph A/G ratio
2.0F \__.\'_\*”’___

0 i 2
Hours
Fig. 3.
Effect of massage upon the lymph flow and lymph
protein,
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LEATRY. By F—SiR X VERLEY
Y APEOBEMRI Y v VSRS X Y BRIC
72EB) Y ANREFEAEE VR, X5 TH<
yP=PRRIVERLEY vy REMEOEDE
ERU A/G Bk HEKENT 5 128 1RO MmL
Th 5.

Vv SAEEERER.6-2.9g/dl CIIAEEEEE
DREVLORY Y REHRERELE - (84X
FHECRTY Y REAREINE O 2 0
BRLHid. V2 AG ik 1.7-27 Tlo
& A/G B TEL, BEREEOBA LA

HH— ) v RE & BHMEEEE

DAHRNE, TLTIVvRBELEL, a, B
FYVvTRERI VDR, v e Ty RY
BMERRZ S0 b0 RERERT. HbE

CRRERCIEE v v T - SR 2 &0 X

T 5B EFEORMRIBEN A b, £
ODBFEDO/ND S ORBERER IV & &4
5.
LSO X v &0 o TERLERE
MBI DT A2 EEHLTH 5,
Yy eV ELHENESCEBRT S

B A/G OBV LOEY v A/G Hi ﬁ
Y (5 M) wic£DEli v THE T .
- ° . .
B2ROMTHY, Vv /mEE (L/P) bk LLt
e e
‘Table 1. L2t ot
Relation of lymph protein to plasma protein. 5 .
. < .
0]
Lymph Protein concentration A/G ratio <\(
Rabbit flow -
No. ce/min + L P L/P L P 8
1 .007 2.4 6.0 | .40 | 2.7 | 2.1 2t
2 .008 1.8 6.0 | .30 | 2.5 | 2.2
3 .005 2.4 6.0 .40 2.6 1 1.9
4 013 1.6 6.2 | .26 | 2.6 | 2.1
5 .012 2.3 6.4 | .36 | 2.3 | 1.9
6 .015 2.6 7.4 | .35 | 2.0 | 1.3
7 .007 2.9 7.2 | .40 | 2.4 | 1.8 0 ' 2 3
8 017 2.9 7.0 | .41 | 2.5 | 1.7 Plasmo A/G rof
9 .010 2.1 6.7 | .51 | 2.3 | 1.5 o ratio
10 012 1.8 6.0 | .30 | 1.7 | 1.4 Fig. 5.
1 .007 5.0 7.6 | 39 | 1.9 | 1.4 Relation of lymph A/G ratio to plasma A/G ratio.
12 013 2.0 5.8 .34 2.0 1.6
13 .008 2.4 6.5 | .38 | 1.7 | 1.3 Table 2.
4 -009 1.9 6.0 | .32 | 1.9 1 L2\ Gomparison of the lymph protein fraction with that of
15 .012 2.0 6.4 | .31 | 2.7 1.7 the ol
Mean .010 2.% 6.5 .35 2.3 1.6 € plasma.
Rabbit | Alb. g/dl d - - ¥ =G g/dl
@ s/ ¢ s/l 8- Ce/al Fibrinogen
. No. | &y fe/pl v | P /Pl L] e Juel L [p [up
3. . 1 1.8 4.1 |.43]0.20.3].34 0.1 0.5].29] 0.4 [ 13].37
:' 2 1.3 (4.1 ].31 (0.2 (0.3 ].42 [0.1[0.5 |.31°[0.3 | 1.0].26
L 3 1.7 (3.9].4410.2 /0.4 (.37]0.2{0.7{.30{0.3 | 1.0].30
e * ::' 4 1.214.2(.30|0.2(0.4]|.36[0.110.7].30]0.2 | 0.9|.22
% 2 b . . o 5 1.6 (4.2 {.38]0.1[0.3).352|0.,2|0.4.39]0.5 | 1.5|.31
+ : 6 |1.8]|4.1].44]0.2]0.7(.351]0.2]1.0].25]0.3 | 1.5].22
a ° 7 |1.6|4.6|.35|0.2]0.6|.28{0.210.6|.28]0.3 |1.5].22
5 8 [2.1]4.4].47{0.210.4.390.2(0.7.32]0.4 |1.6].28
% s 9 |1.5/4.0[.36]0.1]0.5].29]0.2]0.7].350 (0.5 [1.5].21
10 [1.1|3.5].33/0.2/0.5(.36]0.2}0.6|.32]0.5 |1.4].2a
1 1.7/4.5].38|0.2/0.7|.52]0.3}0.8|.35{0.5 | 1.8].27
12 11.913.6|.52[0.2}0.5].37[0.3]0.5].47(0.5 | 1.2]|.40
{ 1 1 L )
1 1.5] 3.6 |. 2007 . . . 4L,
L—(, 3 5 3 8 9/l 3 {1.5]|3.6].42]0.2/0.7|.3210.3]0.7].35/0.4 41.30
Plasma protein 14 }1.2]3.2(.39/0.2]|0.5]|.31|0.2]0.6].52]0.4 |1.7].29
- 15 2.0/ 4.0|.4810.1{0.7|.33]|0.3{0.8].38]0.4 |0.9].41
. Fig. 4 A Mean |1.6]4.0|.40]0.2]0.6|.34|0.2(|0.6|.33]0.4 |1.5}.29
Relation of lymph protein to plasma protein, - - -



Wil— ) ¥ T L B M5

TehkMmAOTHD. L UEAERICHRV TR
YV AEBRE Y v ABOEE LR R A TIHRE
U v AT AR VT ek ®, BE
Yy VBB ENRSE S vy v OBRMS —
BERIhRAERO R, Lo THEL VI v
RADr e Y Ly OBOINERERCIRD
NEPEPEBRT 2ERTKROERE TR -
7o. BIbHEIZ Dy v 7Y v & LTHRE
FRILEZ BV, Zhz v X oBkRcEks
L, Vv thaofifks w0 v ORBRE IR
FEEcl L. &6 RxBRRELE (B
{ffi 16384f%) 5cc % UV XFEERNE LS 3 B
bz 3 MERCT v ROREMOBELF
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EEYHFEFCRT 3 ) v EABRLEH»
Uz =0, BIBRERIC X v 2h e g3
BT ETRICRTML, BB
XV EREEO L/PHlREEAL, ZTOK
BII BT 5. UV > R A/G Hiaikits

BB RIBRIC 3 TR A = DRI FE A ETY
KU, Fe rHRERRo TR T AT I v e
LU BB EVIBEMBPAONDZ L EF -
Te. Blb Y ¥ ~EEBEOHEKIC X > TAZEHE
HOTENIRIN 204 RLT, TALT I Ve
7u7 Y vicElT 5BE®ROBIRER L B D
RS b Y v AEBEREEOHERIC X
> TEBBEOTLERERENDE DA LT,

Adrenalectomy
Protein L/P ratio

0 5 10 15 20 25 30
Days
Fig. 7.
Effect of adrenalectomy upon lymph-plasma protein
ratio.

Table 3. Protein L/P ratio.

Bz Y v AU R ETT 2 Rabbit No. | Protein Alb. Y-¢ ¥-c Fi;‘:ﬂggen
B, K12 AoRECHREEL, W
i Before adrenalectomy .
OREREEET 5. £ OB&DEIc OV : T | s | B
o ~ . 2 .53 .36 .32 .52 .26
T L/P.tb%%"\é k% 3%@@3« 5ﬁﬂ< )
3 =35 .40 254 .35 .29
Anti- serum 4 .35 .37 252 .34 <30
ﬁ 5¢c iv. Mean .35 .56 .55 .52 .29
n Serum .
After adrenalectomy (5th post.perative day)
o lof 7 1 s .50 37 .10 .55
',: ;' 2 .40 .43 .36 .38 .56
E ’l 3 .40 .42 ' 32 .55 <41
g 5 ‘1 4 .43 .41 .54 44 47
5__) ,I: Mean 435 44 37 +59 <45
H After adrenalectomy (25th’postoperative day)
0 1 .51 .53 .49 a1 .55
Hours 2 .42 .43 .36 45 .46
Fig. 6. 3 .41 .44 .51 .34 A6
Appearance of antibody (anti-horse rabbit 4 -45 -48 235 .38 .41
Mean 45 - 47 .43 .59 47

serum) in lymph.
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BB RSB0 Z O BB RE R VE VYR
B X2 2FPEH T << cortisone HE DR
B a5, BREENCESL/PHRIELL,
BEEDH &R B e FOEBREA LR (B8
). LaLzoBEoY v A/G Er A Bicm
BOZNPBIRAERBETHZOIRFLELI»
LHF 3. BElL cortisone 1 EIBRIBE: D FHHH
hEOERECET 2ERECRDIE Z 2T
HLTREILZhERELELD DD, ERNE
BEOWKREEECET 38R EL kv
BT, EEYPFiIcET 5 cortisone #5-
LI IEFABE R e L, Z Zic cortisone O
MEOEE & L COBMMLERBECYT 2%
HEerE2LBER\.

Z Z CREIEWBREOT Fvr ) YRR :
EHELT, T FUvF Y voE TROEKNRS
DBy T BIRKRTIL 0.1mg/kg
DHPRNBERLZDY v THEOWR D 2k T
%, L/P Rk CTHERETERL, EFEY
FXOFENTF LS. Vv A/G ROBE

Cortisone

‘ 5 Mg/ kg subc

0.70 Protein L/P ratio

060}

050 /\—-
040} 7

BEETH -T2, TR TFvF Y voEER

_cortisone & iFBC BB ICEE T B IERMIC

ok EHESRPBEEEEREZE L CEET 5
ZE RS- 2. BV h BB O BRI S HE
HEIEEAT = 4 FROT FvF U o
DAWMRIEOER L EL b, WHEOMHHBIC X
S THO TERRECETSLOTHDIZ %
SN o

C. EX¥IVEEMMEERBM

B A vic k3 EMLEEEM 8 5% < B
L, Hechter'® 3H* Xz 0EREBI OGO %
NPEBRRC X > TRV B SRV &%

Ep. Ep.
10.| mg/kg subc. ‘0(05 mg/kg i.v.

0.60
050} Protein L/P fG‘iiO
ﬁ\*_——O—
040} /\/
030t
30r
Lymph A/G ratio
20r Plasma A/G ratio
1.0F
0 | 2 3
Hours
Fig. 9.

Effect of epinephrine upon the lymph protein of
the adrenalectomized rabbit.

030k Table 4.
3 Staining responses of Evans blue to intradermal histamine.
) Control Higtaaine mg/cc
30r Lymph A/G ratio Treatment Animal | o0)ine |0.0001]0.001 | 0.01 | c.1 1.0
1 - - + + 1 1
2.0F Intact 2 —_ — -+ -+ ++ Hit+
’ (untreated) 3 - + -+ + + H
4 — — |+ |+ | |
LOF Adrenalectomized > - - +t H L tHt
(untreated) 6 - - + H it ft
7 — - +H+ Ht it i
L J Intact, 1 — — —_ + . +
0 4 H 24 cortisone 1 mg/kg 2 — — — + -+ -+
ours daily for 5 days 3 — — — + + +
. Adrenalectomized, 5 —_ — -+ —+ —+
Flg' 8. . cortisone 1 mg/kg 6 — — + -+ -+
Effect of cortisone upon the lymph protein of | a.i1y ror 5 days 7 — — — 4 + | -+

adrenalectomized rabbits.
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Summary

It has been demonstrated from comparative studies of protein fractions in lymph and

‘plasma that after adrenalectomy the absolute permeability of protein increases and the

selective permeability of albumin against r-globulin is lost. Cortisone ameliorated the
latter but not the former without influencing the latter. The resultant permeability changes

after adrenalectomy, therefore, might be due to the absence of both cortisone and

medullary hormones.

(2nd Deprrtment of Physiology, Chiba University School of Medicine)
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M Endotoxin EHiRSIC L BEEDZEH 612 014:612.017.4

Effect of administration of bacterial endotoxin for long periods

(N = S R

o

. &

E M endotoxin F—&FEBWE L LIRS
N, ORI FE O B s HILEk
BoZEENERT. s EBRSIFEETEER
B UTHBEORDE R B, Z OFEmWIER
W AIERBC 2 5 BEIOELZELIED,
RO 1k < BB B b B0
ERiciK D, B Cic BmMKES I 2h 2
NHIE 7 R « WHERT-OHERCELBOT
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%D ThH 3D, Beeson? FFEEM M i B L
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77y v EERBEREEL, BB

BREM TR EBMHEE I r 7w 7Y vl
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ok Uiz, V2FrREEEEAT A ¥
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Fig. 1.
Febrile Response during Continued Daily Typhoid-
Vaccine Administration.
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Fig. 2.
Response to Typhoid-Vaccine after Repeated
Adminisration. Dotted line : Cortisone (1mg/kg)
pretreatment 2 Hours before.

Table 1.

Effect of Daily Administration of Typhoid-Vaccine upon Serum
Protein Pattern and A/G Ratio of Intact Rabbits. (g/dl : M. E.) (Mean

of 5 Individuals)

HrJE —#IE ¥ Endotoxin B Hiz X 5 EK DL

12 2 2 BUBRC R T LR 0L 0BT
Riohs. FBIBHRYHFE Rk z0REnR
—BiE O B b FRIGHRE LR E Bk

EAHIRC. T ELREMME L v 8L FEBE
AL BRCECISDOTERL, MR ZORE
OERE VR OERELZ 25 CBE kv, -
THEHED T X » TREIS % BEWR OB HE
RMEUTERTA2HT 05 5. XAEAFS G
BT THIV IR E B 22N
S TR ET2HD) ToH8T3. cheE
THEMEE I BHLBEHRTRL, UAE
REMTRETHHH. T L TEREO ML FER
TR B OREEFIEIE O, FERHRS
UTHE T2 Z &k, BEORROBEL K
T5%, ThEd—E8HOBEL LTELY 75
vEREERTSLEDELRET I LERED
PTlzl. TOBRICOVWTRELICHEET
T 5.

WIZY 2 FV 2k » TR SN 2 HIBkE O
ZEITH B, HBEEE (28 ok
SN BEH, ST R ekind BOS O B,
Wi BEHA ML ER B O B IR B O HARNEHE
BEOFEERMY 7 v BRETEL T b ER
U, 7z ZHTHA B IERIRA> © 203 B ORI HiSR.-
TRCEBZ A (K2B/H)

P RZ2EHT 5 I HEHL X CENIRED & »
> RPESCET 25R/I—BEOLOTH
Y, PRTHEESLY, BEFETH32HML
FRBEHBICH LN BEFIALEN R LOTDH
3RS, ZHIRE L CRKEMT
ST sz éicLT, 2OMOFFRIC O TEE
T 3, FRIMERFQE i AR gkt »
7, BT LEER . IFE
EEEELSLRT, 200E
122V T AR R R R IR e i 1S
L TCr-Z w7 Y v o

Al A w6 BC TS mwrn, olBRTEO
Before 21019 41000 06:002 06x012 06008  yiis 2 eny 2 >3 2 el
20th day ~ 1.64-0.12 3.8+023 0540.12 084014 1.040.15 ~
i5th day 154012 384025 074016 084004 104006 2 (Lable 1. M¥FgE= v
70th day 184011 354027 054027 0.62:0.06 0.9+0.02 A% 89+4.9mg% (134
100th day 144014 394009 074002 074002 1,040,02 M.E) LB EEL v, [k
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Fig. 3.

Effect of Cortisone Treatment upon Insulin Hypoglycemia. A : Control,
B and C:after Cortisone Treatment (5mg/kg for 5 Days). C has been
treated with Typhoid-Vaccine for 3 months (0.1ml/kg) daily.
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Table 2.
Appearance of Precipitin after Immunization.
(Horse Serum 2ml/Body)

Days Typhoid-vacoine treated
after Normal ————
inoculation Intact Adrex

1 0 0 0

2 0 0 0

3 0 1 0

4 0 0 0

5 0 4 2

6 0 — —

8 2 — —
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ZOEBRIAERIBEIBRR Y Y X c vy 7 F v R
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Summary

It has been demonstrated that daily administration of typhoid-vaccine to rabbits acts
beneficial to the animal in respect to its general condition, resistance against cortisone or

its ability to produce antibody.

(2nd Department of Physiology, Chiba University School of Medicine)
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On the significance of epinephrine secretion in anoxia due to CO-inhalation
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Fig. 1.
Electroencephalographic changes during CO-inhalation.

E.EG. Level

Fig. 2.
Relation of blood pressure changes with electroence--
phalographic level.
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Fig. 3. Changes in electroencephalogram of splanchnicotomized
animal during CO-inhalation.
a: without pretreatment.
b : pretreatment with epinephrine (0.1mg/kg, subcutan).
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Fig. 4.

Effect of intravenous administration of epinephrine and sodium lactate
during CO-inhalation (splanchnicotomized animal).
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Effect of sodium lactate during inhalation of high concentrated CO

(intact animal).
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Fig. 6.
Blood sugar and lactate of intact animal during
CO-inhalation.
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Fig. 7.
Blood sugar and lactate of splanchnicotomized
animal during CO-inhalation.
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Electrocardigraphic changes during CO-inhalation

(splanchnicotomized animal).

1) Before inhalation.

2) 15 minutes after commencement of inhalation

(0426 CO).

3) 15 minutes thereafter ; between 2) and 3) 3%
Na-lactate 5cc was infused intravenously.
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Fig. 9.
Intracramial pressure changes during CO-inhalation.
Solid line : without pretreatment.
Dotted line : pretreated with 3% Na-lactate bcc
intravenously,
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BB MESh, 2hicy L TIETFEEE
KEECHERTELB 21T, < OFEIELRI
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COREBETAROIALBRY ~FH R
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B
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CO H®AB:D epinephrine D& % %5t
L, UTFOREE % 7.

1. Epinephrine 73iEEHEIC & v B v~ v
BEHCET L, HERE% 5. epinephrine
DODETHEEF X ZHEFIET 5 b BIKNSEHR
BET—BEOHRERTORTH 5.

2. Epinephrine Zh5.3 7= 0 ¥EREEA %
AL THRAT 2 bo0mL, ARY —FiE X<
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Summary

It has been demonstrated that the secretion of epinephrine in CO-anoxia ameliorates
the anoxic signs of the electrocorticogram and similar effect can also be obtained by
infusion of sodium lactate. Details of the underlying mechanism will be published in Jap.

J. Physiol. with Prof. Fukuda.

(2nd Dezpartment of Physiology, Chiby University School of Medicine)
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Studies on conditioned urinary reflex.
Acquisition of conditioned temporal reflex
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Table 1.
Group A.
Measurement of urine secretion.

(1st trial of reinforcemental procedure).
Time (min)  Quantity (cc)

UCS 600cc milk
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Table 2.
Group A.
Measurement of urine secretion.
(5th trial of reinforcemental procedure).
Time (min) Quantity (cc)

10
20
30

UCS 600cc milk
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Table 3.
Group A.

Measurement of urine secretion.
(10th trial of reinforcemental procedure).

Time (min)

Quantity (cc)

10
20
30
40
50
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Table 4.
Group A.

UCS 600cc milk

Measurement of urine secretion.
(15th trial of reinforcemental procedure).

Time (min)

Quantity (cc)

10
20
30

HOWOO TN WNDI N
coomibomouiaho

O DD =

UCS 600cc milk
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Table 5. Table 7.
Group A. Group A.
Measurement of urine secretion. Measurement of urine secretion.
(1st trial of extinguishing procedure). (10th trial of extinguishing procedure).
Time (min)  Quantity (cc) Time (min)  Quantity (cc)
10 54 10 1.0 oo
20 5.2 20 1.1 8 B
30 7.5 30 11 S E
40 6.3 40 1.0 g g
50 5.7 I 50 1.2 g
60 9.0 g 60 11 I
70 154 £ 70 1.0 2 o
80 12,0 % 80 1.3 ® 8
90 8.5 5 90 1.3
100 134 » 100 14 dog barking.
110 11.6 ) 110 1.3
120 12.0 =3 120 1.3
130 - 55 3, 130 1.3
140 12.0 S 140 1.1
150 6.0 = 150 0.8
160 5.1 g 160 0.6
170 8.6 & 170 1.2
180 39 ® 180 1.2
190 8.2 o 190 15
200 8.0 R 200 11
210 8.4 210 14
220 74 220 0.7
230 5.0 230 1.3
240 5.2 240 1.0
250 4.0 250 1.3
Table 6. Table 8.
Group A. ‘ Group A.
Measurement of urine secretion. Measurement of urine secretion.
(5th trial of extinguishing procedure). (15th trial of extingushing procedure).
Time (min)  Quantity (cc) Time (min)  Quantity (cc)
10 2.7 10 2.5
20 2.7 20 2.7 5’2‘3. g?
30 35 30 3.0 g g
40 39 40 31 B
50 5.0 ‘é? 50 2.8 ¢ B
60 5.3 60 24
70 53 £ 70 26 g §
80 5.2 @ 80 2.5 S
90 44 § 90 2.2 R o
100 5.0 100 18 :
110 5.0 ) 110 2.1
120 5.0 3 120 2.6 dog barking.
130 41 wm, 130 2.0
140 4.0 8 140 1.7
150 4.1 =} 150 1.8
160 4.3 g 160 1.9
170 5.0 - 170 2.0
180 4.7 3 180 2.0
190 43 [N 190 1.7
200 4.1 R 200 2.0
210 3.9 ’ 210 1.9
220 3.0 220 1.7
230 35 230 1.8
340 2.8 240 1.6
250 2.7 250 1.0
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Table 9.
Group A. .
Measurement of urine secretion. o ir Uf
(25th trial of extinguishing procedure). s cs
Time (min)  Quantity (cc) g
=
10 4.0 <
20 4.0 PSSV AN SR N TR S S ST R SO
30 38 10 30 s 70 9 110 130 Dpin,
40 4.0 . i
50 34 % Time
60 4.1 g Fig. 2. Urinary secretion curve. 10th trial of
gg gg g‘ reinforcement.
90 3.2 £
100 35 8
110 31 L
120 3.1 181- *
130 3.1 0
140 3.0 g'
150 34 =4
160 3.2 =4 2}
170 34 o
180 3.2 3
190 25 ‘ &
200 29 2 B |
210 3.2 : B\
220 3.1 2
230 2.2 g
240 2.0 8’ PO T W U N3 I .
250 20 055 %0 70 %0 110 B0 150170 190 210 20 min.
‘Time
Fig. 3. Temporal conditioned reflex curve of
urine secretion (After 20 trials of reinforcemental
3r procedure).
5 -
2t
2t
2
o i erhs
o ot
g ucs It
q
& 4 e
S S . 10 30 S0 70 SO 140 130 150 170 190 210 30 B0 min,
0 3 85 70 .907 10 130 150 m1n. D i\m e
Time Fig. 4. Temporal conditioned reflex curve of
Fig. 1. Urinary secretion curve. 5th trial of urine secretion (After 30 trials of reinforcement

reinforcement, procedure).
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E

Quantity

.....

10 0 P 70 90 110 130 150 170 190 210230 20 min.
Time
Fig. 5. Urinary secretion curve (10th trial of
extinguishing procedure).

-

Quantity

1 IRV TN R S N TN S VT SO S W W |

‘IU 50 50 70 0 110 130 150 170 190210250 min.
Time
Fig. 6. Urinary secretion curve (30th trial of
extinguishing procedure).
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‘Table 10.
Group . B.
Measurement of urine secretion.
After UCS was given to the dog irregularly for
5 trials.
Time (min)
10
20

30
40

Quantity (cc)
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Table 11.

Group B.
Measurement of urine secretion.
After UCS was given to the dog irregularly for
10 trials.

Time (min) Quantity (cc)
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Table 12.

Group B.
Measurement of urine secretion.
After UCS was given to the dog irregularly for
20 trials.
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Table 13.
Group B.
Measurement of urine secretion.

After UCS was given to the dog irregulary for
45 trials. :

Time (min)  Quantity (cc) Time (min) Quantity (cc)

10 3.5 10 34

20 1.5 20 2.4

30 0.8 30 0.5

40 0.8 o 40 0.5 “
50 0.6 50 0.6

60 0.7 % 60 0.6 9
70 06 70 04 <
80 07 3 80 0.5 E
9 05 - 90 0:6 .
100 0.9 g 100 0.4 g
110 04 " 110 0.4 0
120 0.6 < 120 04 <
130 0.6 g 130 03 g
140 0.2 g 140 0.4 g
150 0.2 ° 150 05 °
160 04 g 160 0.4 g
170 0.2 o 170 0.4 o
180 03 2 180 06 2
190 0.1 . 190 0.5 *
200 0.5 200 0.2 ’
210 0.2 210 0.2

220 0.2 220 0.3

230 0.3 230 0.3

240 0.2 240 0.2
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Table 14.
Group B.

Differentiation of room.
(After J U-als of reinforcemental procedure).
lime (min)  Quantity (cc)
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Table 15.
Group B.
Differentiation of room:.
(After 40 trials of reinforcemental procedure).

RO G5 HTDuT

UM RBOBc IR L CREBREOERD 1 2
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W) EEBRBR EEOT B 105 5135
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7 — 2 (Bimenov) (1907), A F 2 % — (Zaba-
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FEICAEORIFEE LT 50,
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Table 16.
Group A.

Differentiation of room.
(After 40 trials of reinforcemental procedure).

Time (min)  Quantity (cc) Time (min)  Quantity (cc)
10 3.3 o 1 10 2.6 o 1
20 34 5O 20 2.5 5O
" 30 34 B & 30 2.1 g E
40 3.1 5 5 8 40 26 ﬁg-g
50 3.3 8 g ot 50 2.5 8 g g_‘
60 3.1 B g8 60 2.6 B g8
70 3.3 = 70 24 | =
80 100 T 80 2.9 T
90 10.0 90 2.9
100 6.4 g 100 34 5
110 4.9 o 110 43 -
120 46 3 120 6.4 3
130 36 ﬁ 130 7.0 H
140 2.2 g 140 8.4 8
150 2.5 8 150 8.9 B
160 23 160 79
170 1.9 170 4.7
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Table 17.

Conditioned urinary secretion.

After 40 trials of reinforcement.

CS and UCS were given to the dog irregularly

by rectum.

Time (min) Quantity (cc)

10
20
30

CS (Buzzer) alone.
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Table 18.
Conditioned urinary secretion.
After 20 trials of reinforcement.
CS and UCS were given to the dog irregulary
by mouth.

Time (min) Quantity (cc)

CS (metronome) alone.

CS (metronome) alone.
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Table 19.
Conditioned urinary secretion.
After 40 trials of reinforcement.
CS and UCS were given to the dog u‘regularly

by mouth.
Time (min) Quantity (cc)
5 2.3
10 2.2
15 2.2
20 2.6 CS (metronome) alone.
25 2.3
30 1.8
35 2.2
40 2.2
45 1.8
50 1.8
55 1.7
60 2.5 CS (metronome) alone.
65 2.2
70 2.5
75 22
80 2.0
85 1.7
90 1.8
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Table 20.

Conditioning of complex stimuli (time interval +
metronome).

After 30 trials of reinforcement procedure.
Time (min)  Quantity (cc)
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metronome alone.

metronome alone.
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Table 21.
Conditioning of complex stimuli (time interval +
metronome).
After 40 trials of reinforcement procedure.
Time (min)  Quantity (cc)
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Table 22.

Conditioning of complex stimuli (time interval +

metronome).

After 70 trials of reinforcement procedure.
Time (min) Quantity (cc)

10 43

metronome alone.

metronome alone.
110
120
130
140
150
160
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Table 23.
Conditioning of complex stimuli (time interval +
metronome).
After 95 trials of reinforcement procedure.
Time (min)  Quantity (cc)
10

20
30
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metronome alone.

metronome alone.
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Summary

The purpose of this experiment was to determine whether the urinary reflex was able
to be conditioned as could be with the salivary one.

Small openings or fistulas of ureters were made at both sides of dog’s abdomen so
that urinary secretion could be directly observed. The degree of responses to stimuli was
measured by the total volume secreted in a given unit of time. One stimulus (UCS) was
600cc of water which contained a small portion of milk, this stimulus elicited a flow of
urine. The other (CS) was auditory stimulus. The combination of the stimuli (CS and UCS)
was presented once a day.

In the group A, the combination of the two stimuli was given to the dog every time
and regularly 60 minutes had elasped after the entrance of the dog into the experlmental
situation.

In the group B, the time interval was not regular.

After a certain number of pairings, only the originally ineffective stimulus (auditory)
was presented.

In the group A, conditioned reflex to the auditory stimulus could not be acqulred in
spite of the increase of urinary secretion at the end of the time interval of 60 mmutes
without stimulus (Temporal condiitioned reflex).

In the group B, conditioned reflex to the auditory stimulus could be acquired, though
temporal one could not.

Then writer tried the next experiment to determine the strength of the temporal factor
in the urinary conditioning. The dog was presented only the unconditioned stimulus (600cc
milk) at the end of the regular time interval of 60 minutes.

In this experiment the urinary reflex was conditioned much easier to the time interval
than to the auditory stimulus in the case of the group B.

The urinary reflex could be conditioned as could be with salivary one. It was more
difficult to condition urinary reflex to the auditory stimulus than to the time interval. In
case of the salivary conditioned reflex, this relation is opposit. The temporal factor
influenced strongly in the case of the conditioning of urinary reflex.

(Department of Physiology, Tokyo Dental College)
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Subthreshold local response and spike initiation in single myelinated nerve fibers
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Fig. 2.
Heights of responses (ordinates) plotted against
relative strengths of stimuli (abscissae).

Fig. 3. A )

Local responses and action potentiais at the same
node of Ranvier with altered resting potentials. Nume-
rals on the left of each record indicate hyperpolarizations
(left column) or depolarizations (right column) in mV.
The uppermost middle record shows responses at
normal resting potential (65mV). Time mark : 1 msec.
Voltage calibration : 50mV.
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Fig. 3. B
Measurements of resting membrane resistances at
the same node as in Fig. 3. A under varied resting
potentials. The records show potential changes at
the node through which outward or inward rectan-
gular pulse currents of a certain strength (4 x 10710
A). are sent. With catelectrotonus the threshold
" was so much lowered that the outward currents,
subthreshold for normal and hyperpolarized memb-
rane, set up action potentials (right column). Time
mark : 1 msec. Voltage calibration : 50mV.
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Fig. 4.

Action potentials (AP), maximal heights of local
responses (LR), critical voltages (CV) and resting
membrane resistances (MR) plotted against shifts
of resting potential (abscissae). Plus sign of - the
abscissal scale means hyperpolarization and minus
sign depolarization. The left ordinate scale gives
the poter{tials inside of the fiber in reference to
the outside. Local responses were set up by brief
current pulses, whereas the critical voltages were
measured with long-lasting rectangular currents.
Note the crossing of LR and CV lines when the
node was in depolarized states. The right ordinate
scale gives membrane resistance.
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Fig. 5.
Responses of a node in solutions containing NaCl of 5mM (A), 10mM
(B), 17mM (C), 25mM (D), 50mM (E) and 111mM (F) concentrations
respectively. The isotonicity was maintained by choline chloride. The
experiment was perfomed with increasing NaCl concentrations, A to
F. Time mark : Imsec. Voltage calibration : 50mV.
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Resting potentials (RP), action potentials (AP), threshold strengths (TH)

and maximal heights of the local response (LR) plotted against external

NaCl concentrations (logarithmic abscissal scale). The left ordinate scale

as in Fig. 4. The right ordinate scale gives threshold strengths of the

rectangular pulse current of 10msec. duration.
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Fig. 7.
Responses of a node in solutions containing LiCl of 17mM (A), 25mM
(B), 50mM (C) and 111mM (D) concentrations respectively. The isotonicity
was maintained by choline chloride. The record E shows responses
of the node in Ringer solution containing 111mM NaCl. The experiment
was performed with increasing LiCl concentrations, A to D, and finally
in Ringer solution, E. Time mark : Imsec. Voltage calibration : 50mV.
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Relations between external LiCl concentrations (logarithmic abscissal)
scale) and the resting potential (RP), action potential (AP), threshold
strength (TH) and maximal height of the local response (LR). Further
description as in Fig. 6.
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E) KfFr& Ca 175V ER

Ringer #® NaCl % KCl CE#HL Tw<
ERIEBMIIED L, BRI s R
5.%ﬁ%ﬁ%ﬁTb,%mmﬁ%$K®&b
WIEELRL 2D, ZEOBTATEREERR

Tig. 0.

Effects of increased concentration of K ions in the

external fluid and of the electrotonus upon the
response (left column) and the Tesistance (right
column) of a node. The node, responsive to brief
stimulating currents and set up action potentials
in Ringer solution, revealed only local responses
in 12.5mM KCI solution with decreased nodal
membrane resistance (5 KCl). The responsiveness
was partly restored by hyperpolarizations indicated
in millivolts by the figures to the left. The membrane
resistance is increased by hyperpolarizations. Time
mark : Imsec, Voltage calibration : 50mV,
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Fig. 10.
Effects of increased concentration of Ca ions in
the external fluid. The node is immersed in the
solution of 111mM NaCl, 1.8mM CaCls in column
A, 79mM NaCl, 32mM choline chloride, 1.8mM

- CaClg in column B and 79mM NaCl, 18mM CaCls

16mM glucose in column C. The K ion concentration
is constant throughout. Top row : brief pulse
stimulation. Middle row : long rectangular current
stimulation. Bottom row : subthreshold rectangular
current for resistance measurement. Current (upper
trace) and voltage (lower trace) beams in middle
and bottom rows. Time marks: lmsec. Voltage
calibration : 50mV,
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Suppression of the firing process at a single node

by a brief anodal pulse current. A:in normal

Ringer solution. B:in Ringer solution with 1/2

NaCl. C in Ringer solution with 1/4 NaCl,
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Fig. 12.

Summation of local responses. Superimposed
recordings. Conditioning stimuli are applied near
the left end of the traces, while test stimuli are
given at varying time intervals. The strengths of
both stimuli are subthreshold. Double shocks at
short intervals set up action potentials. Time mark :
Imsec, Voltage calibration : 50mV,
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An assumed potential energy curve of the resting
and excited states of the excitable membrane.

RESHLPICHERLTWBZ L Th 5.

% Z CEI3NICT R T 7o e b 4k BB & JEEDIR BE
CETABEO =2 X - B e gL, ZEE
BRfs Rk BUHE L 2.

B3 # s X EEBRECHIET 2 220
T AN BN D - T, HIERROS R AR
&L, Bom#FMicid=31r%~0Ill (Energy
barrier) 2R o T#EIERRHI % 0B\ BRI 22
UTwv 3. ZOFIEREDZEAL T IIE O 2.
SHERBEBC I VERERZEE 2 b h 5.
Energy barrier %% < BB OREEN 72 i
FVRITE3H0TH- T, HomeE ks
BERIEC X v 2 © barrier 8% b H CHEEN
REICER L Y BiRAE8Ice Y, Na A4 vicER
UkEiE (Sodium carrier & O{LEEEES, R
X2 OO RS SR v, Z RN
Na 4 F Ve T 3EOBBEHEERXORIEE B
ZErxbhs) X VIEENREO® IS Y v
L, HEEMFEC 250 ThHA 5. EENL
TEDBEMICHELNIE, IRELZEFCLED
CEIEEBR? BT Y, To#HbRECRES. =
T T 5 [EEERE & B EREEM S b O B
WAET2EBES L, ZOBIC LG WERS



484 R NIAC]

L EES L - B EREA 2 13 Sodium pump £
EEcgihvb0 T s, BHRIBRLME
BB AL BRIOBELED, ZORERT
B bhiweELbh 3.

02 SOENMOBICEFET HRERY B
BECHIET 5 50T, BUNIKRTINEIRE
Xns LR S EBREHFCHLE T2 & LTHAT
&5.

ERESREC XV HEEMSHIBENT
_ $4 (BB14XA) ¥z o Energy barrier P
FLTHEY, B22 d2ORED = 30X —#L
BOXER/NEL B -Tw5d. BORSERES
BZOMTH L. ZORIBOBETE, -
T, W X v Z&Sic barrier PETULTLE
5, EEVEME/NE <, EENREEERICE D
BB BRI BB X R 1 BIEBREI T
LT, RERBRBEEFELTH Full-
sized action potential 127z & FICIRH TILD
BRI R > TUEITEERHE LT3
ThAY. BEEBMBOREY T 2HEE
CHEOBRETBIT Y, BERBCELT S

A

potential energy

reaction coordinate

depolarization

hyperpolarization

HREREC 3 B RITINE L EBR A RAEE

DICRCTEO = IAF ~F LB LT HH, K
XLBATEESPRHE L kS, ENa 412V
BEEOW TIX, O barrier OFHEICEEDL L
WELH L, LA Na 44 vicBT 558
BEYV I v, BREE TR > Tw50
G - T, barrier 1 TH RSO ETH R
v, LRE#EER - TwdeELLND (B
14K B).

Li4#+vicowTExsk, Na 450
HLEENEE . LI A X voThBdiEvied,
“0 Na A+ vic BT 3EER Li 44 vicH
LTCHEY 558, FOSEhEE Na 4 F ¥
OEFENLIVE W 2 ® ic—ED Li 45 VEE
i, FhX VEEED Na 4+ v LRENE
fitdTHAH.

PR A A VPSRRI O B I R RE
FOETOHEELL TS, Ca 4 vHENE
BAmOBELBEML T3 2 L BEICHES
hTws,  [RE, #FEEEFcBEL Lz
moMOFLERED 6D L, RxOPEE
BEIC X AEENOBLTITRERELIZO

B

B

-

o

=

v

-

]

K low Ka
S I selution
=

reaction coordinate

Fig. 14.
A :Changes of the curve by the electrotonus.
B: Changes of the curve by low sodium concentrations in the external fluid.
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Summary

1. Local responses and action potentials at a single node of Ranvier were recorded
with the air gap method, and the influences upon them of electrotonus and electrolyte
concentrations in the external fluid were studied.

2. Under catelectrotonic state, the node became liable to evoke local responses,
greater in size than normal, in response to brief rectangular pulses. Its maximal size
surpassed sometimes critical firing level measured with long-lasting rectangular currents.
At the same time, the resting membrane resistance, threshold current strength and action
potential were decreased. Anelectrotonus resulted in reverse effects.

3. Low Na ion concentration of the external fluid also induced larger local responses.
In this case, however, the resting membrane resistance was unchanged and the threshold
strength was markedly increases. :

4. Liions of a given concentration in the external fluid had an effect equivalent to
Na ions of a. lower concentration upon the mode of local response and spike initiation.

5. Suppression of the firing process by a brief anodal pulse current and summation
of two subthreshold local responses were studied.

6. Potential energy levels of resting and excited states of the excitable membrane
were assumed in order to explain these experimental results.

The assumption can be summarized as follows: Two potential levels correspond with
resting and excited states of the membrane. The level of the former is higher than that
of the latter. An energy barrier exists between the two states and some active processes
are always working so that the membrane is maintained at the resting level. Therefore,
the membrane may be stable at the resting state. The barrier is destructed by a stimulus
for a moment, when the state jumps down from the resting to the excited along the
potential difference. This is the excitation and generation of an action potential. Points
between the two states correspond to the states of local response. The potential energy
curve is shown in Fig. 13 and is changed by electrotonus and electrolyte concentration
in the external fluid as illustrated in Fig. 14 A and B.

» (Department of Physiology, Faculty of Medicine, Kyoto University)
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The action of histamine on the lung perfusion preparation of Japanese toads
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Fig. 1 a.
a : Percentage increase of the count of drops per
unit time caused by histamine of the concentration
of 1073g/cm?® under the constant perfusion pressure
of 30cm H:O.
P.ID.=Percentage increase of the count of autflow
drops per unit time.
P.D.=Perfusion duration.
I.D.=Interval of drops.
P.P.=Perfusion pressure.
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S 1073g/cm® (PUF 1078 & HEF) © lem® & iREFE—
EOBEEEE BT VL. HIbEE

Fig. 1 b.
HD® : Records showing the augumentation of effect
by repetitive injection of histamine of the concentration
of 1073g/em? (1, 2, 3, 4, 5, 6) under the constant
perfusion pressure of 30cm H:0.
Ordinate : Time interval between each drops.
Abscissa : Time scale, 1min.
Tt is noticed that the flow augumenting effect increases
progressively with the lapse of perfusion duration.
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Fig. 2.
Percentage increase of the count of drops per unit time
caused by histamine of various concentrations under
the constant perfusion pressure of 40cm H:0.
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Fig. 3 a.
a : Percentage increase or decrease of the count
of drops per unit time caused by histamine of
various concentrations under the constant perfusion
pressure of 30cm H:O.
P.D.D, =Percentage decrease of drops.
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Fig. 3 b.
b : Records showing the effect caused by histamine of
the concentration of 107%g/cm?3 (4), 1073g/cm3 (3) and
1072g/cm® (2).
(D :The 2nd series experiment.
(® : The 3rd series experiment.
® : The 4th series experiment.
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Percentage increase of the count of drops per unit

time caused by histamine of various concentrations
under the constant perfusion pressure of 20cm HzO.
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Fig. 5.
Percentage increase of the count of drops per unit
time caused by histamine of various concentrations
under the constant perfusion pressure of 12cm Hz0.
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Fig. 6.

Percentage increase or decrease of the count of

drops per unit time caused by histamin of the
concentration of 1072g/cm3 under various perfusion
pressure (40cm Hz0, 20cm HzO and 12cm HpO).
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Fig. 7 a.

a : Percentage increase of the count of drops per unit
time caused by histamine of the concentration of
1072g/cm® under various perfusion pressure (12cm

He0, 20cm HeO and 40cm H:O).

Fig. 7 b.

bO® : Records showing the effect of perfusion pressure
upon the action of histamine of the concentraion of
107%2g/cm®. Arrow shows the injection of histamine.
Perfusion pressure was altered from 12cm HeO (A) to
20cm H:O (B) and to the 40cm H:O (C) repeatedly.
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Summary

The author investigated the action of histamine upon perfusion preparation of the
lungs of Japanese toads (Bufo Vulgaris) under strictly controlled conditions. The perfusion
flow rate was measured by means of continuous recording of drops intervals as ordinate.

The results obtained were as follows :

1) Histamine caused flow augmenting effect except few cases.
2) There was a tendency that the longer the duration of preliminary perfusion, the

more remarkable was the effect.

The mechanism of flow changes in the present experiment was discussed and it was
concluded that the action of histamine is essentially vasodilative for the toad’s lung. Therefore,
it is considered that the vasodilative effect of adrenaline as well as the vasoconstrictive
effect of acetylcholine on the lung blood vessels, which was reported by Hatakeyama and
Kato, is derived from the character of vascular muscle itself.

(Department of Physiology, Yokohama University School of Medicine, Yokohama)
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The electrocapacitogram of extremities
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posterior, A. dorsalis pedis, Aa. tarsea mediales,
A. tarsea lateraris, A. plantaris medialis, A.

VU £ B8 S A

plantaris iateralis, A. arcuata, Arcus plantares,
Aa. digitales dorsales, Aa. digtales plantaris
HETho. :

AREOIEA & U TIKRGRRERE O MR 277
o Te B2 OB LB ¢ 1xCar—Bi, Bi—E, E—A,,
Ar—A,, Ar—H, A;—Fing, E—A; B:—Fing
D £ = O BEEE & 12 U 2 O M 0 ki R E
R, FETIE Fi—F., Fo—Fs, Ci—C,,
Co—Cs, Co—T, Fi—CsBlD & ~ 0 IElE 7 Bl

Diagram of the arteries of upper Extremity (Anterior
Aspect).

The squares representend by dotted lines show
the position of the electrodes.

Bi---upper brachial region. Bp---lower brachial
region. E---cubital region. Ar---upper antebrachial
region.” Ag---middle antebrachial region. As---lower
antebrachial region. H---hand. Fing:--middle
finger.

1. A. brachialis. 2. A. circumflexa humeri. 3. A.
profunda brachii. 4. A. collateralis radialis. 5. A.
collateralis ulnaris superior. 6. A. collateralis
ulnaris inferior. 7. A. recurrens radialis. 8. A.
recurrens ulnaris. 9. A. interossea communis. 10. A.
interossea anterior. 11. A. radialis. 12. A. ulnaris.

' 13. Arcus palmaris profunds. 14. Arcus palmaris

superficialis. 15. Aa. digitales palmares propriae.
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Fig. 2 B.
Diagram of the arteries of lower Extremity.

1) Anterior Aspect. 2) Posterior Aspect.

The squares representend by dotted lines show the
position of the pair electrodes.

Fy--upper femoral region. Fg---middle femoral region.
F3---lower femoral region. Ci---upper crural region.
Cq--middle crural region. Cs---lower crural region.
~ P.foot. T---third toe.

1) 1. Aa. Preforantes ([, [, ). 2. A. femoralis.
3. A. genu descendes. 4. Rete articulare genu. 5. A.
genu superior lateralis. 6. A. genu superior medialis.
7. Rete articulare genu. 8. A. genu inferior medialis.
9. A. genu inferior lateralis. 10. A. recurrens tibialis
anterior. 11. A. tibialis anterior. 12. A. malleolaris
anterior medialis. 13. Ramus perforans a. peronea.
14. A. dorsalis pedis. 15. A. malleolaris anterior
lateralis. 16. A. tarsea lateraris. 17. Aa. tarsea
mediales. 18. A.arcuata. 19. Aa. metatarseae dorsales.
20. Aa. digitales dorsales.

2) 1. Aa. perforantes (|, I, I). 2. A. poplitea. 3. A.
genu superior lateralis. 4. A. genu superior medialis.
5. Aa. surales. 6. A. genu inferior medialis. 7. A.
genu inferior lateraris. 8. A. tibialis anterior. 9. A.
peronea. 10. A. tibialis posterior. 11.R.communicans.
12. A. malleolaris posterior. 13. A. plataris medialis.
14. A. plantaris lateralis. 15. Arcus plantaris. 16. Aa.
digitales plantares.
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HEBLOC) $5nkadth, © 32Kl
U, £D&XCOVTHRT U RERER< 5.

A) DHECREBLA-ZE
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e b et e ¢ bin L # L s s e e e b P o
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1) 2) ECPG of upper Extremity.
sitz of electrode.

A. upper brachial region, - --ssereeeesieerneeinns } 7em % ldem

B. middle brachial region. «---seseereeereeesens 7em x 14cm

C. cCubital TEgION. - eoreeivresrrressremserinineniinns Scm % Scm

D. upper antebrachial region. -} bemx5cm or 7emx l4cm
E. middle antebrachial region. 5cm x 5cm or 7cm x 14cm
F. lower antebrachial région. 5cmx 5cm or 7cm x 14cm
G. hand, «eeeeeeeeerresieniinnieeinerenienaranerneinia—. 7em % 1dem

H. middle finger. ----ee-veeeveereee T 1.5cm % 1.5cm

CP. pulse wave of carotis.
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3) ECPG of lower Extremity.

EeEEDOwp

)

P. pulse wave of femoral.

—1 Sec —
ECP&

VOV VT OV
U NG A NG AN
' Fig. 4.

ECPG of reversed pattern at cubital fossa and
carotis pulse (CP).
VST ENTES. A - TEIKEOBIAEIC
RIS 5 HORBURC M OBEN S DI T, &
DR TH ZFE L T BE TR % ki GE
HEORZELAEEL /2 5.

FRERD S L CHERCBCTRE4LN
CRTI Bx E T &38R U R KRS b
iz,

b) EHOBATEERERIC L THELOB B A
HEHE

e gy
;/\E-c-p-c'—/\-/\-_./\-—-./\-—-/\

E -
N N N N NS~

AN AN Ay A

i —

f'\'w"\fﬂ’i/\'M‘M
NN N NS

H

sitz of electrod

upper femoral rEgiOrL ....................................

middle femoral region. .................................

lower femoral region. «-:sc-oreresrerieriiiiiin

upper crural region, r«---receeeeseeiiiiiiiiiin. Tcm % 14cm
middle crural region. «recereeerererieeeiieine

JOWET CIUTal Tegion. ++-+eseerseersesareseesssaussrsans

FOOL, «+vevrerrrsunmnsnsseseneserecsmmmremminiinisniasensansens

L third toe.-rreereerrrerreriseiiieiiitiiiiiriiiiii e 1.5cm % 1.5cm

et Sec—4
ECP
A
LA A WA A A

Fig. 5.
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ECPG of the upper Extremity obtained with
unfixed electrodes.
A. upper brachial region.

B.
C.

lower brachial region.
upper antebrachial region.
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BAEBEHEICEE L Tu i B f
T2 O RO BNEEZ OO AE I Tl IF R 25 Hif
CHBEG25LELDND. ZOSAICRE
5 IR T I & DI x ZIREN I 72 Y
BB BiE b Y E AL O ballistocardiogram

KRITRS., RICEEM®oMED  dielectro- -

angiogram & U /NMR10 0 BT @ electrocapacito-
sphygmogram & A &R US> bR 5 Y
ERTLEDLH -7z, '

B) MO &WDO IR EIBEE

TOX D IChkicR 5 ECPG BB

Table 1.

The pulse wave conduction velocity at the upper Extremity.

PWYV : pulse wave conduction velocity.

The abbreviations of the regions except Car (carotid

triangle) are explained in fig.. 2 A.

RBIR — AR RA SR

W e T BIMROEEET 50 EFOED
BEER e st os Er bR
B, 20 1HlE U TRHKEBEERE OBIE 2Tk
o Fo. BKIEARFEHEE O WIS I I3 AESRHE &« DBl
R SIRE DN T 525, 2 TrRBEMIChk
HRIAEICAIS T 3 Mo ORI T 2 R/RIB L
7=,

1) LEOBE

R HROE TR AR B e b B k%
(Car-By) [, bl b#eE (BE) {8, HE
e rikiFEE (E-Aq) B, AiBE¥ e giis

(As-As) [, FikirpERe == (A-H) R, Hi

BETFE & iR (As-Fing) B, NEr =

B (E-Aq) 3 X O kB EE & gk (Bi-

Fing) B0 £ x O KEEZERE % 106ic >

CORD AR L RICRT 2 T

E hBM PRV ()
Pl dge Sex(c?oﬁ(wﬁn Ca-B |B-E |E-A A‘-AJA;—H AsE| E-A3|Bi-Fy >
Vo 17| 36| @ | 148l 411 | 480| 884 1000| 900| 700]1125| 808| <.
NG. 18| 43 8 |165]%5| 575 846|1000|1000] 00| 843{1090]1000| >°°[
No. 19| 28| ¥ |154]"%| 575 | 733] 70| 833| 88| 442 1000| 800
Ne.27] /4] S |150/%| 425 | 444] 600] 500 600 500] 730 00 )
N5.30| 30| 8 |168"%| 437| 631| 875| 900 875| 740| 922| 782
Ne.33] 18| ¥ [153"%| 355| 444| 625| 750| 750| 434 7/4| 640
| Ne.34] 251 8 |165"% | s00| 733| 866 | 908| 93| s00| 940 750
No.36| 24| ¥ [156]% | 456| 637 813 875| 750| 450 730| 833] "°°°[
Nz.37 381 8 |162/%% | 400 | 331041 (1100 | 944| 720110 50| 960
Na.#2| 16] 8 |172|%| 406 | 547| 781 | 807 | 703| 466] 33| 701
Average| 454 617 821|897 | 792| 673] 9/3| 787
Table 2.
The pulse wave conduction velocity at the lower Extremity. b
The abbreviations of the regions are explained in fig. 2B. 3 |
—T] PW T (Chd] o~
EXPNO aﬂeifexk::{f‘gﬁ T Fel Bl 6 G| GG | T | Cs,
M%M%m% 25; 808|780|205) 600 | |
No31p4 1 yés|%1 857 |71336|/500| 7000|415 | 1180,
: i
Mu3535;g 167/717000(71250(7428|/250/ 500} 955 ol
1
N03930 [ 695 G00|7/25|73 001700 400 9450+
-2 8-E E~Az A—he fM-B RmFag O™
No43/6 3 72| 633|7766|1250|7071| 30| 820 PROXIAL _ DisTAL
; Fig. 6. )
Average 808 7705112577040\ 376| 904 | The pulse wave conduction velocity (PWV) at

various portions of the upper extremity.
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BB EFE L THETE (Fi-Cs) B4 & O BRI HE
HEEE 5 Flicov TR =BT 8 2 Bic R/ T
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Fig. 7.

The pulse wave conduction velocity (PWV) at various
portions of the lower extremity.

499

C. WavEnhzEit

EER TR O &8 o THRIEZ O drift 7
TOEE LD, WEICHER IBMLIET TRL
WERPRBMEBELL. FlRERETD
ECPG 3 LREOBKIEMZ L Z M 5 729 5 h
BEALELTVS. He0BER B/ LD
b, TOWBZIRREBLOFRT - ERECVD
PETh-Te. BaBREdbi-z 5 & kic
I SWOMMRKRVESL L L FOHERI
RELEEL Iz
ZOBRRARROFIE L TRTNER X 3281
RO OFERERE 5. BEWILT iR
BOTFRRTTR - . BB TR (FEHER)
EFIRARIC 1T & A B T ¥0ic i E5T o Manschette
%% % [F% 60mm Hg, 120mm Hg & 1 150mm
Hg & LT/EB L ECPG %54 U 7-kEias
8MicRTIL Th 5. ERLTRFH (BHH
3E) BB & A TH LIz Manschette %
Hv THE#% 60mm Hg, 120mm Hg R (¥ 150mm

ECP

120 mmHy

B
[ SRR 20 sec  toroece A :
1 50 mmHy
<
— ECPG
Fig. 8.

The wrist ECPG obtained with a direct coupling
amplifier. The upper arm is compressed by means
of sphygmomanometer cuff. The curve chahges
gradually to the directive of the capacity increase by
application of pressure of 60mm Hg A) or 120mm
Hg B) but the level of curve shows only slight
fluctuation and disappear under 150mm Hg C) cuff
pressare,
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M3 & e ECPG AR E 5 BN E
ETT 3 BEORLICRE - TR, L LEHKHE
i, EERRMEL O 150mm Hg »F 725
R IMER RS0 Th 55 ECPG H
ORKBERTEHEEL T FHEE RS, ZOK
BUOEZTIUNE» bERT 5 LEDEE
Hina @1 2300 THUOTRICR » TIF @A
Rohiz. 2hidvbw 2 SHERMIBIR & i
K2XL5DTH 5.

. = =

g e 5 ECPG o RTic > T, I
ERROBEIN & Ak, BN EOEENC
iz 2B E, MIEHESR U OEBERICLE
BOMWENRRFZOLDOOEIED 3 o #x
bh s, MiRH Eikic BAEEE Sh - g
A 7 R ORI IT 2 TR AL O R 2
BORERMOERT Z LIRS &
He»Th B, NEHCBY 3 X 5 RUEN
BRI EEE2ORERRES>VTLEET
REZLERTLOTHS. ZOWTIIBWT
BEANEHRINARCHER LA D bh
HEERTH VBRREIC BT 3 ISV B OBE
PHEBTI LN TELLLTHS. ECPG
DELFNBEITIC OV TIRIEL BILBRET 3
FRIZI > T2 BMREMED B 5 FEMKROME
EEEEICECESOBERERICE L TR
SHBMEME D > T b, - Tz DREOWIE
T B P O BERFER I —F T 52 b T
B, ThicBELTHRITBEZwd D& L
TP EORERBIC & 5 PO O MR 0 R
5. BEROBEERCTIAEDCH 2 b0 %
Wiah 5 s, IWOERES T ORERN T
Rbh T BoRBAPEES VEKO L
HWroINEEET R 5 ENEHENC R S
WMODHB 4, BIIHENC L Y systole T8 L T
RS E > 2 - TEHEENES T L

P 5. ECPG OBIREEOR: © Sl +0%
BLTRPRAZEROEEERE Ny, &
FROHNEELZEE LRk 5 ik LEERO R
B T3 7 X 5 B II0ET -0 Th 525,
FHEOMEC >V TR ORI TIRE L TE
CEHLLBRFTE20 ) Th 3.

Wiz 3 OFERENS ballistic 2 EHIC L 5 %
OBk FEERERICBCTERHTH 5. L7
DT o HEER O baﬁistocardiogram
ELTw 3 eEL M. BEREFOBHKE
EBCTEREBESNICRLE L 5 B0 E RN
R0z BB b, =& IR
FEZL T THWED Z OB OREIPEAT
BELD - BIFIC R C/INERZL ZDX
5 7z ballistic 2 AOEI X IC X B LDOD L 5 Th
5. G- THREOEZENRREELEL bR BA
BCHEDL D 58T hs - THELIC D\ TERRED,
IR IDEER dieelectroangiogram B (! capacito-
sphygmogram & U CEARLEHE LT3 b D
DHRUTHEEDO ) X 5 i HEOEREKIETH
EPEOPEHEBITAZ LI TERY. BBL
FY O ballistic 2HTOEIZ2EAL TV BT
A5, 20X 5 ECPG itk WV 20EOE)
PRI RS> & FESRICRUER T B 72 ® I I RO fRAR
CRT ARG EROBESRBEALREVESCL
RTHERLBDOTH Y, ZORDIZEHmEREO
ERkic toEE s RbhhiEz & s B
AR O AR ERE T/ - T2 O S EER L
FEHEL NI -T2DTHB.

Btk X 5 ECPG #ifEdsxze L CH
Bk IR EN T30 RROBEY Tdb
B0, ErbeivsT ECPG itk - TELBN
7R T % O F F BRSO TR & 5
TLRBRETORMED D, — i B &
MERSAC EBKLEREERKEE OO %
¥t eE2TIvOThsd, ECPGHERZ &
22 OBRRPEKOFBERNCH S L LTHE
BAKEZO L0 ERT LI b TR RE
BB 2N TPV AR TREDLD
Tb 50 b b BEKE O ST EIFKDE & B
PUFT2ERE LTHBRELDTH S, B



BRI B S R iR 501

granic ECPG Bz B & Bk s oficE
TOR—FHH B8, Z0OHIK D THoEER
THEMERDS. FlxdRhicovTEL TR
£ 5. BRI ERT 510 E - 0Bk &
35 b0, Eit Matthes!2 % "Hertzman?
D\vhHW % photoelectric plethysmography iz
ESW2 b 0T, L EOBAP—EOBRE
ek A REAHEMBELZEL TV
BENRD L2FEHTE @ 0 T, HOEHO
WREZL > TWEOEBEH 2=~ L T35
EVLL Abh B, 0B ERD S
ERER P ICEERL TV 20 2B T3 0NE
BhHorBEh XY b RICEOARER L AE
plethysmography & OROBEREZHH & 2 ic LT
B hids 57 v, Rheography® S Impedance
plethysmography¥{c 2\ ThZ D Z & B 2
%. ECPG iz o T b 5 B &
OICEPOR=BR D - 1= D122 bR OIR
S VARABE oD HERHE & SR i R BN

BEPZD2ZLEED2DOLLRETHS. LU

WORNEEEL CETBRHM B LN HOR
R 34 % DU C BRI O R BB & A 7a LT
bRERDREVERCTHSH. P VEY
Eal e U CEIkIKBE oini e ECPG HofE
Bc i S IHOBHEHEE E—FL T30 6T
BB, fF - THEEEE? ECPG 2R L Tl
B U KRB RE AR o®Eic B oh 35
BRI R CR L e f URECELZRL
DTH -7z, ZITHREOBHED 1Hle LT
VAL & B O KRBT b & T v T o B
HEREEEE2 TR LS.

NERPEE O &I B 1T 3 BINEREE I o
CTOMREHELES B 25T b T 318,
L2 UAESE O HEk iR OFi8k © & 25
RS & 41T B AL 435 0 BRI R 0 &
EHP L ONT 2L 0 BIIEE 5 Tk,
T BB SHEIK- B EIRKRE, b B B
Wk B BIKTE, BEER-HREIKEIc > T,
THE R RRBREIK-RTEKEI > v THE &
NTeBIGEET, EHomL ME O LTI
DETHPCEELZ I IFEET R Y & 7~

v GE o TEE OB KRERHEOHE &
TELMROFEFE I T VR, F0OHD
#oLvdbor LT Bleichert, Lezgus B X
Martini® ZEOBFEr H 5. 4 R OBk
FEE T REE iz 2 A. subclavia, 8| L g
MBI B 5 A. brachialis, &z 1} %
A. cubitalis, FEHIDIEL © A. radialis B
FEOENKD 5 DFTIC DV CESE L 2 hE0 35
HEMOPKIRERERE 2T T 328, 4
WEL T 5 L 25 TR EEEE T LR
SEMIC T2 e 2N THA LB cRRERT
PRED» SIEOMTHOEL k3 HARA bh
T 3. FSEEEHETEK-_LEERKE © *
BRI 470cm/sec, b BiBhk-FY 5
O EIK © #5513 700cm/sec, D Bifk-
FH O BB O ¥4 930cm/sec, g%
TOFOHPEICBT 5 FEIT 645cm/sec T b
ST EWRNT 28, BEFEORKD - LB T
% RO SR AR 13 B - R B Bk
(B¥F) Mo 454cm/sec, FBiBhEk (-85)~
NEROBRK O 513 617cm/sec, L
O B k-FEOFHE1E 913cm/sec, L E T
OFOHEFIC B 5 FHiT 673cm/sec TiELs
DEEL BN L —-F|L T3, FRicow
Tk Kapal, Martini %1% Wetterer®&E3 k&
P -TRERCGROMENEEW LT T 5 B
JEO H T B Lo KBBERK: BE 0K EE
FXFE O BRI 238 ¥ SE¥ 902cm/sec &
VOB EHE LT 58 OfEIZES O Fkic
& 2 RBEEIK (L7) & 1 0 3 904cm/sec
EEL—HL T T w5, EHDOFHEICL 3
THR O £85 0 ?ﬁ%iﬁﬁ%ﬁﬁ FRER B E-
REEFHBOFH1T 808cm/sec, FEEFE-K
BETF ¥R O 1k 1105cm/sec, TFhE L%~ ThE
FRESHE O PHiE 1257cm /sec, TREHE-TRET
O FHik 1040cm/sec, FREFE-EUERE 0
Ik 376cm/sec Th . - TR IS
B BKRIREEE N B Y v B BE R R T.
T EETHBREEAL L DI TFRIEB T
BERIC T B0 HE » TR 1 B T i 8
BT BFRETHE VEEE - TF3I24E 5T



502 R — A 8 S B

WY A EmMER L.

Hauck® 12 & » TR ELIBO/ISVEIKIC IR
B GERE ST E V bECEE 2D
T R—RIcEL BN TR Y, Greven BX O
Federschmidt® & Bleichert, Lezgus 8 X Of
Martini® & ki BR % B TRME Windkessel
EOMEEH LT RNEEL I h e ARRE
Ey EHCBCTHE»D % LRI TREBWT
bRLEZZ LS. 20X 5 TKRBOBIKD
< 7n > THKEBREERHE T B b T
FLehz » TEREBHREOREDPELIEHRIT O
TRABELBE L Tl b, KRR
HERIE OEFRERL P D '

— 3
C—J_?_
LLUTEHETEB VI RIETRLE Y BT B
b IA RO B BRI EEREOEAEHEL
PRz 5. Lk URBIOECEBILESMEL %
Bl hEESOEREERT B L, K
WO ME &« QM TR TR EER S DI,
% Arcus palmaris 0 X 5 3EHT 5720
M LR ERRE S NS QB 2 2 REE
LBz . BRI RO RO
KEEHTHZ LR TER. LA LECWERT
OFK Windkessel OB 5 &13dH 55 bz
.
ECPG oA& Rz 1 »0EEL LTTRTOE
WHIE R bR T BB TEB LI L
Bhsb EELEBCBCTZORCOEET
ok e any, BENRELTELTERDY
KEND D2 RENENE < OEFHAR TR
xEENBZEERE Lk LEORNERER
CISBRSE I b %O CREARLIC—E &
R LB L, BEOTR - ORI
o E» Y Th s, e TR kERE
THTEBEICE - Tz d, AR R UM
FESZER o il & BT b7E3R @ plethysmography &
AR BRoBS 025 HEER AR T 201
Ao rBbh s, ARD bR B
WwTECPGD W 52 B BELEXDE
WRBRETR > (H—ORRCEL 5. &

@iﬁmﬁm%mﬁgbgﬁﬁoﬁﬁméwf
T LB 5 BIEER s plethysmography At
CRAELTSROFEREFBMLCI VT H S
5.
AEIZOL SCERTHZRBAEEEES
wHZEIBEEERBRL WS, A HKEREOK
BRI B xFRBRREEAT 51 L
THLHOPEEZETS. ZhE0ARSED
PRI X VEIRERL T E e B 9.

V. = 0]

ANEREEIZ DWW TERILIO b @ % electro-
capacitogram (ECPG) #5t4% L8 b h I

o —IER RN, BoRBEERERELH

o> 2 HRIL 2 oS SmALic BT 58
VEEBHRE L. BohlefREKROmL T
H5.

1) Bt SBALOERDEImRIC T X
Fh-BMoOMEOCEKETH 5. HUMRED
BERREFTOCORbRVEFEROEHRC X
DL MRS ELNEREE ballistocardiogram
LU Tk B,

2) M FEROKE AR CRE DY B
PiEAERT. ZoBLoERERDMER
BoBMLic L B0 LELONS.

3) pko ECPG ofsFo 141e LTLRE

ROFEO &0 ECPG & % h 2 h BB,

REBENKIE & Fel GEET U T & 007 o Bk IR
Brilof. b, FTHE b KEGEBRERER %
OWRE» LEIE~TAICHE - TETHARL, H
RS (LEcR AR, TR T TRPR)
TRARLRYVEIZORBEBTE» X - TR
TroEBRLNIE.

DX i AMEEE ECPG 38R o#
BECER 52 5BB DL, (EROEFET
13T & e B o T R O WL O BB DT,
i ERRIR R O M ) EERER R LT <h
Twv5.

i 5 AR BB R T fe B — F #
BryERo#ELE L, e TERICY  RIAEIEE
BB EAS M EHELET.



VR — IR B S B thig 503

X i

1) #HIRELTF (1959) BEMA: hESAEMSE BALH
== 71, 652

2) #ARELT (1960) SERAEGREREE
10, 753

3) l?leichert, A., Lezgus, R. und Martini, F. (1952)
Uber die Linge der stehenden Welle in der
Armarterie des Medschen. Z. Biol. 105, 141

4) Greven, K. und Federschmidt, H. (1939) Untersu-
chungen zur Himodynamik der kleineren und
kleinsten arterien. Pfl. Arch. 242, 617

5) Hatakeyama, I. (1959) Electrocapacitography. A
method for recording changes in volume of body
and organs. Jap. J. Physiol. 9, 387

6) Hauck, E. (1938) Blutdruckstudien am Menschen.
Z. Biol. 88, 387"

7) Hertzman, A. B. (1938) The Blood Supply of
Various Areas as Estimated by the Photoelectric
Plethystuograph. Am. J.-Physiol. 124, 328

8) Kaindel, F., Polzer, K. und Schufried, F. (1959)
Rheographie : Eine Methode zur Beurteilung

dhfR BRIERSE

Peripherer Gefisse. Kreislauf Bucherei. 18, Darms-
tadt

9) Kapal, E., Martini, F. und Wetterer, E. (1951)
Untersuchungen iiber die Linge der stehenden
Well im arteriellen System des Menschen. Z. Biol.
104, 256

10) /NRVAHKE (1937) B S ARMKER OB (5 13H)
BRAEREWIE BATERES 3, 450 (B2H) L
WG B LIS 0ESARKER B T
HAATERZ 3, 486

11) 3ABE 3% (1960) KR electrocapacitogram o
u T %k@bﬁﬁbmﬁfk SBGHFLELT BE

Bk 212, 407

1 )Matthes, K. (1951) Kreislaufuntersuchungen am
Menschen mit fortlaufend registrierenden metho-
den. Georg Thieme. Stuttgart

3) Zf e (1935) BEKEROME (F2H) EF
Bl 5 TRRE BRI AATERS 1, 502

14) Nyboer, J. (1950) Plethysmograph : Impedance in
medical physics. Circulation 2, 736

15) Wezler, K. und Boger, A. (1939) Die Dynamik
des arteriellen Systems. Erg. Physiol. 41, 377

Summary

The fundamental problem on electrocapacitogram (ECPG) of human extremities was
investigated and it was applied to estimate the pulse wave conducsion velocity (PWV) at

various portions.
The results obtained were a follows:

1) The pulsatile change synchronous with heart beat is composed of pulse wave of
arteries between electrodes and several small waves. When the fixation of electrodes to
the body was insufficient, the configuration of wave tended to bear a resemblance to
ballistocardiogram of direct type, owing to the movement of the body.

2) The curve has slow changes on which the above-mentioned pulsatile changes
are superposed Those changes are considered also to be originated from the volume

changes of vascular bed.

3) As one of the application of this method, the PWV at various portions of the

extremity arteries was estimated by means of synchronous recording of ECPG and carotis
pulse wave or of ECPG and femoral pulse wave. PWV had a maximum value at the
middle of forearm or leg. The more distant from those portions is the more slowed the

PWYV estimated there.
(Department of Physiology, Yokohama University School of Medicine, Yokohama)
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Fig. 1.
Effect of GABA on EEG of a rabbit (2.2kg) under phenobarbital-
anesthesia.
a-EEG recorded before anesthesia, b-EEG under phenobarbital
(45mg/kg)-anesthesia, ¢, d, e and f-respectively 30sec, 2min,
4min and 8min after an intravenous injection of GABA (4.5mg/kg),
g, h and i-respectively 30sec, 4min and 8min after another
intravenous injection of GABA (22.5mg/kg).

The upper tracing was recorded on the frontal area, the lower
tracing, on the occipital area in all the figures, if not otherwise

50uV 1sec.
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Fig. 2.
Effect of GABA on the electrical activity of the cortex and the thalamus of a urethane-anesthetized
rabbit (3.3kg).
The rabbit was anesthetized with 150mg/kg urethane. Leads from the cortex (upper tracing) and

the thalamus (lower tracing). a-before the application of GABA, b, ¢, d and e-respectively 20sec,
4, 5 and 6min after the application of GABA (3mg/kg).
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2.5g of urethane were given intravenously. GABA (4mg in 0.08cc) was injected into cisterna cerebello-
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Fig. 3.
Effect of intracisternal GABA on EEG in a urethane-anesthetized rabbit (2.4kg).

medullaris.

a-before the application of GABA, b, ¢, d, e, f and g-respectively 30sec, 2, 5 10, 14 and 23min

after the application.
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Fig. 4.
Drip infusion of GABA in a urethane-anesthetized rabbit (3.0kg).
a~EEG after the application of urethane (0.2g/kg), b, ¢, d and e-1, 5, 9 and 17m1n after drlp infusion
was started. f and g-1 and 26min after the stopping of infusion. 1.025 GABA was infused at the
rate of 0.8cc/min.
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Fig. 5.
Drip infusion of GABA in a phenobarbital-anesthetized rabbit (2.6kg).
a-EEG after the application of sodium phenobarbital (46mg/kg), b, ¢ and d-1, 10 and 3Om1n after
drip infusion was started,’e and f-1 and 3min after the stopping of infusion. 0.5% solution of GABA
were given at the rate of 0.8cc/min.
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Fig. 6.
Comparison of the effects of GABA and glutamate on EEG under urethane-anesthesia.
Rabbit (2.3kg), urethane (0.35g/kg) was given. a-after an intravenous injection of glutamate (4.4mg/kg),
b-after an intravenous injection of GABA (4.4mg/kg). Arrows indicate the time of injections.
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Fig. 7.
Antagonistic action of GABA against chlorpromazine on EEG of a rabbit (2.2kg).
a-EEG under unanesthesia, b-EEG after an intramuscular injection of chlorpromazine (5.4mg/kg),
¢ and d-1 and Smin after an intravenous injection of GABA (4.5mg/kg), e and f-1 and 8min after
another injection of GABA (22.7mg/kg).
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Drip infusion of GABA in a rabbit (2.7kg).

under the action of chlorpromazine (5mg/kg). a-before the drip infusion, b, ¢ and d-1, 10 and 20min
after the drip infusion of GABA (1%, 0.8cc/min) was started. The drip infusion was then stopped
at once. e and f-10 and 20min after the stopping of infusion.
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Fig. 9.
Effect of GABA on EEG in a cyan—poisoned rabbit (3.0kg).
Sodium cyanide (0.5mg/kg) was given intravenously. a-before the poisoning, b-EEG under the
poisoning, ¢, d, e and f-1, 3, 5 and 8 min after the application of GABA (3mg/kg).
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Fig. 10.

Drip infusion of GABA (0.5960.8cc/min) in a cyan—poisoned rabbit (3.0kg).
a-before infusion, b. ¢ and d-respectively 1, 5 and 12min after infusion. Soon, the infusion was
stopped, e, f, and g-1, 4 and 12min after the stopping of infusion.
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Summary

In rabbits, the antagonistic effects of GABA on EEG against anesthetics, chlorpremazine
and sodium cyanide were investigated.

1. Theprimary effect of GABA on the EEG under phenobarbital- or urethane-anesthesia
was desynchronization of high voltage slow waves. Spindle bursts were less affected by
GABA. The generation of regular waves of about 5 cps in the thalamus was another
characteristic of its action. These waves were scmetimes observed evidently in the cortex.

2. GABA facilitated EEG-arousal by afferent stimulations under deep anesthesia.

3. The EEG-activating effect of GABA became rather prominent by intracisternal
or intracarotid injection,

4. The EEG-activating effect of systemic GABA under anesthesia was observable
after transection at the higher medulla.

5. The high voltags slow waves induced by relatively large dose of chlorpromazine
was inhibited by GABA.

6. The high voltage slow waves generating in the cortex under cyan-poisoning were
likewise desynchronized following the administration of GABA.

7. Long lasting EEG-arousal by GABA could by produced by an intravenous injection
of large amount or by intravenous drip infusion. ‘

8. The author inferred that EEG-arousal action of GABA was due to its facilitating
effect on the ascending reticulaf activating system.

(Department of Physiology, Tokyo Medical College)
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BRI bIR X - TE U BEETHEER S VT
bR WCEEELTCWS. LaLREb, K
DX 53REREILEREOORERTETES.
Ei%, 1) ABEZZFIB L CHEOERIEE
IR, FOBFHIECLHEEIhDC L, 2) F
FFEE A ARERE R & - TEEROE Q1
BERNBT L, 3) REFEROBERL, BHITOE
HoREROFERELRLZ E (FFLEE
fal) REPLRTHD. HIFTh, HRECE
BEHMOBERILBNEZCTESLOT, #4E

T T AERRHEE LCAHFHETHS.

AEBRRC X 2HBFOBE L, ERHLFR
BOWT 74 2—-RNIBAVWDOh3 R, BER
FIA X hAEEEREEAANOT, FlEE
CITBD TG EEL bhA.

EELINEFAMTED b T BB REH
OEEPRNFH 7L E— 2 ACTERL, EIH
OEEEERLELE L DT, ZOBFEDOA
7 AR AR LS B BECE L O THE
T5.

KEFE 1) EROMECRE->T, B0
VoL METFRRL RS RS RER R
DEE, 2 v/ AT VvERETORHELE) %
LRUT, fBEFLRcE LIS KEAEDOREIR
B onwtHEE LY. 2) SH#Maslc, B
SEBEFEK Sme OTH7 A2 —%FH L. %
DOHEBEED C— 7 12T hFh 400, 430, 450,
460, 470, 480, 490, 500, 510, 520, 530,
545, 550, 600, 660, 670mu @ % DIGKTH
5. :
Bk B HEEE LT 1) 500mell ko7 44
2~ CIREHELILEIBD LRI, 2)400~
480muCIXEHH R HER T, 1T % 460meu
TRRLBETHS. 3) BEORIORARs b
ABEH, BEIvF/ AN B-HeFvEiX

FHY LT AN) OFHBRE—KTH L E
BHTLRE. )
£k, EROANCONT, EBRLTRD L, &
WEGORZIA VOB DE V. BB <
X, BEROEAECEAZEPHLZOTHAS.

1. AHZEZER - BEAE OKAwERE)
“BELY”Y HESEBCHTINEREEYHH
%
AWFRITEE L v BT 5 iR B & 10
BAE LTI TebDTHB.
EEITIREF R % B\, Bk stereo-taxically
CEEL, TERAEPRITICEEZL L holdr.g
—~ENLFESITAFVERCET, EHEDOTK
TR TEER A RFGER L. X, EARHRT
FH_EHOMEN, WELIFL LA RS L
7o B OBSHEE Bregma b & URTE,
o5 2mm ERE TR o e BIBERITER 1002
DALEEYBWCTHERIIEYEEEEhTEA
L7z, Bl Y EEL W &2FR L KM EH
BRI ERE T T3, Area insularis @ rostral
Area Postcentralis ® lateral 1% b, [JIFIEMESE
E—FLT\W5B. %72 L & D4EE D Ventro-medial
OPRGIBWEC O ERFBER Lok, FHLE
BRI E L DEIEIX, ) XAH 38c/s OEO
ETEREEALMTERN DT B AD
BERBOBECIE~NDIRRPATH 7. X

AR EG TR—RY B L b LT LS EE

F—SEERBII R i o te. HEER L RE
L DEEBHELEOHER, SRENBTHREL
DHHIL, E—mTHRIY 1 7 L8 LI
MEEEIRFR I N, T, 05~1% WEEA b Y

F=VORFEMCL VERENBTHEEL b8

FRIN. BEL Y Xaix 27~41c/s TK
W 36c/sTH D, KRMEERBCY DFHRE
RABIENS Y X A REH 5~6c/s TH B I LEL
fExmL:.

8. ANFEIER - BMEBEDL-BR K (KAKE
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DR A5 B A D Rt aR B a1k

. &5EOHEBRICOT

AR EEET D DOMEEA v A ARF
MR T, WHRHALIEA LS > TW A%
AP T B DT> DTHS.

FE TR & B\ e . R BB RS TR
FHRHL 37C wmBE LBl <77 4 vEFEL
TER LB . DEEBICITLNER 204
DERBE AN 5 AEBH% i\ Horsley—Clarke
KB X b stereotaxically & =X R E B X
RN IR A L.
 EXARERKOEREREIEO T v
ERETS. CORTIIEAGTH 5 RME
TSR RRCAET A X DEIHI I hE
M oMERIRzZ L VBEUEORENHE L.
R SEA MR X D BB OB 5 = Mg
EFZH O RIS S FIHIZE B O MECL b
S hic. FBERfoMEC L hREHE MY
TR OB AR 2 HET S
v IFI R i, ¥R AE TSR b H
B RGBS EET 2R 8RB D bhic. =X
MR TR O X 5 R IEERIRD bhl
oo, .
 ECEBOMECX 0 HRMRE ORI AT
[RY I EDAZ AR D IE By SR R 4 £ % [l i e
THZ LRI VRAEEECIE SR, SR
OREY BT % EBOLORESHE L.

RO R FHEICR T RERERRED S
hic. BRHeowTORE LA, SHHo%
B h EX RPN TSR RIIED &
ik ok,

8. EFEE— - AHWI - K- EIEF .

=R ® (HAEEXEE) _

IXEBEEELESHEXEI —EEICHT
% Origin [CD(vT—

APROE | ok \ T, » =1 O ME
IR OB R &R DR LB
RIBHELPEERD L EEAL (F 133 EER
AWEHEEL), ¥ F IR OTUL, RO
=X RGN R HES,  ggl. prooticum
commune 2T cell-station #7532 & & 4hEA
ERAER L (FliESE - MER TS EE#

MEARIE). RBICI S TIRRS DR OB I
%5 origin KOWTRE L.

SEEAF 3 : medullary bullfrog %\, FOR
{81 D Z 3L D Z B TR U T D RS ] O B
BETCUMT 5. ZofEERrT, TR
 HH v e = a5 v UNESHE (BFF) X
D=a2FvEEHL, 2RI VB BELOLIL
ERE L. BILOBERCEZSBITNREAZED
HiE X -1,

FRBERUEZ : 1) JEB & effector L Ol

B POSTMROR L otk CAD

insitu DRI VT, EBEAK = =5 v & 15
T5&, FAMOEBILIALHCHEEL, B—E0
BIRETIE L. - ORMYRBRE (SR
Will) OELCRELRALDORRI T, T
OB & OEIMEING, S ERERILE NBED
Origin 2 HI M E NIk RTHB EELBRS.

2) atropinize ®AEFICRTIE, 1) LFE—
EhE T EEBILIIHEL AR L. 2=
TR MR FLE R FEE O origin ASFIBI X Ml &
Exbhd. ZOBRCESNC X MEEREILE
BFED origin AEAETHZ L13, BEMN true
efferent ThH 3= L %#BART 5.

A 1) BT =L O SRS
FER O =X R EILBOR LY, £ 4 © origin
RIEHMAICETS. 2) # - T Maurice (1954) ®
V5 =R MR D antidromic stimulation 1Z X % #
BLwo tixEZE . 3) Dlog#ful, 8
R 5 Langley OFTEE “E O ETE
WA RETEIRBL T RN sz L o— Ry
R : ¢

10. +HEKAE - B BL (KIREAEH)
FHEARE SO BEMEERICOWT (KR)
R, BRETEAERE L TR RS 548

A Ay ABRREIE (REEE) RAVC, B

PRI R O O (R IE O S E O
EROED HBESEMRIEET VWS L
R L CHRCRE L.
ZCTZEOBEMEN LEOFEETHE S
LEDHRLDTHASMNET S 52 L a5
I, R hEREYERA L TBZRIESL
THAo. BILIRARAE & iR MAa N E s Fo
BRCEBLTUS S UERERE-T, Thic#is
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B DHE U T O MR MG ik £ B 2R AR
ik EoHic. B UCEBARES TSRS
ORI S , BEMEMEETIIIURED
DEREDDZ ERTER. &I wShiRkd
HOLDTHS. RUELMED HEMEMRLE
S5UCHHECTEDBHIITE e -7, ZDF
Riziz < LVER R B L BHEROELED
NDETH BN, mOMED S DX 1 AKOFEHEIH
ROMMECHTBLCZRE2 2 1 = VRO
BEBZLTCHB30LBbRBDT, BOED
FhPT Wi tBbhs. £ T, FEIZZO
REEVITBAEL, bR LBV EEZ
T, 6% WEHRCHEHOMRTE2E L THIES
LEBARIE-> ThiE T A, LIATL v BIF/cE
APBORBVETH . RUBBRKCR TR
M RS S 2 TR LIFE T haila s
ORBETOUARVEREREL RSB Ebhiz.
B LT 1 A D#ED DEARC SR Uit
CAEAFEL T BB EBH RN TER. &
(LERRRIE R 5B U CHItRIRETTB OE2 2 (1 =
VIFEEL TV BB THB. Hi LT, BHMER
FRIZ A CBREIC SR Ol & 53 Dotk 0 B AR MR
BEETHZ L ERDHT ENTER.

11. E4kFk - B £ K&l (BKRE1
)

BH/ 40V OFESHREXICONT

1) BOBIEH « EE . 1 = VICHIBENER
BRA UL, RERERL 258, HHEfRER
BERT/ A vBE{ADOLRB LS55,

2) ZOREHKEBEIIL tonic pattern DFER %
RT3 DRSS, phasic pattern® $ O 4 BEET
7. ABREIZIIER 50-200msec OREIFGECH s
MHRAELSHERERELTE D, LELIEZED
WERE DD B2 is Ml A bhb . BEITK
AOR AL 7 BB R U CRBRRCHEET 30
T, ZOBEDA 24 7 DR 30msec I3 <
ZEWHB.

3) tonic pattern #7~733&E)/ 1 = v & phasic
pattern FRT T h & ORICHCEIEEL, 1EE)
BMLOKRE IOEIADE R, FIEOEHE
RO AT DFEFIL 80-120msec D DRE L,
HEDZ X 80msec LA FTH -7-. XRenshaw
Ml L 5 & Bbh 2 Mk asEasaiEe

& #H 515

EHTH D, BETIRALERDEI - .

4) BRI R ORI A B IES T LT X
D, BROKERERE®HRIE5 5.

5 MRaNEE» HOEEREC X VEEMLY
WO &% & tonic pattern DOFERE 13BN
T5. LU ELRS CHEERELE v Y
CoX—EEX@L V. RSBk ERMRED
REXZZ LAFL LS. AbMEYREols
B b&/ A ryObORERBEOBEDRE
BRENDLDEELLND. BHEILZELY
DIFA% .

6) FEtMIRBERELR > Tt/ [ |
vrh, synaptic bombardment = k% & B b
at random 72/ & WE(EE) (synaptic noise) %
ZER7e DO TR BRERE CREKELRC X
B 50, phLBEMEHNEDL L OTIRS
BEEC X » CRERBELZEEE Ld .

7) LA EoinE £4&4ET OMBINEES D, &
B 4 r D tonic BRERBCIT—EL LD
XD synaptic bombardment OFEFENLETH S
Tk, XEeoBE LEER 1 r vEEOFFE
X OVEERRET B L, BT OBEEIK
BREARTECEES L 55 LSRRI NS .

12. tHAEE GHERLEKRSE 2 43)

SR B O & BB IS T Ddendritic Potential
@ recovery process [CD(vT
AMFEOEENHC L -~ TB D h 5
dendritic potential (DP) @ spike-like-potential
(Spike) X BEHE—BEHRL T\ 5 dendrite &
DBLZBEETHS. DP.O) reocovery of respons-
iveness 1o\ C Chang ZERRALLITWB R
BB IERC R BB BB & LTI, dendrite
OEEEUSN I FREIE2E 2 T 5. FHIH
2% H RO O AR O\ C B 2
L.

1. BARIFC X 5 DP O recovery of respon-
siveness. supramaximal stimulation (-2 /4 & If
0.lmsec, 415V) =Xk 53 EEH, FHEEEFECKR
W HEERR T - nfo. initial & late positivity D7)
X\ DP Ci3 5ELEIE I 13 B4 C 6~10msec,
BELVWBERRRAE. Iz oEERIE®E
OHB X - TELSELZT 5. BE/RZ
KEL 8D, B, EEHI C 40~60msec TlE
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BT 5B hkmESE REFHTIL15~25msec
TEEL, EEMECIEES D .

2. 3FEHBOER

DP k;bi Spike DIAH summating slow poten-
tial (SP) 233 % DT test response HE L THRIG
Hi%H+% Spike THHLEIERET 553
FRB T e - BMARBELETIT test res-
ponse 1ZX3% 3 ¥ H OB ESY) T Spike & [F
CHETHS.

3. PEERBIC X 5 DP ® recovery of res-
ponsiveness. Hffi7c KEEMBAMNE b biE
FREEORBAETEER LR L. Z0BE
VA DAL AT % [EE L 7~15msecT,
EE OIATAAEREIL R H i,

EaR - BEk DP o BIEMIEB KRB CTe-> T
Ric B3, 23D BEERIIIIEY, recovery processhs
LRTHE b dendrite SIS0 FEREE QR
EHRBIR L T H E D dendrite O EE AR T
B OTh\. T CEHIPFEFEC L - T
dendrite OEEMEIT 7~15msec TH h., HOE
B, ¥y BHEEC X A HA2AEERR .

13. #@hEE (FEERYEKRSE2£8)

FEL£DEHEIC & D dendritic potential DT
[CD0T

FEFIRC AR ERERNRC 2\ T 5 K
dendritic potential (DP) %% spike-like-potential
(Soike) XU slow potential (SP) »» HEERL X T
\5..Z 0 DP ORE, ERE=@R0OEERHE
AL tEHETRSR . BRARFNEEAFET
X O VERCRIIL, FEEEEE O MR
REABICES . BEEBIFEX IR EENF—
FE BB URIBEEESRE 2 bhd . BECI
AREREASHRCERICESIL, HEEES
— BT AT HIBEERT X B B OB LR RGN
sk Lic.

R 1. AB EECIAEH

FBIEEE lmm TIXH 15mV OIRIERRTIE
W TH BN, 2~3mm K TEZ DRI ET
LT 2~3 OBREMZ 7 5 initial positivity
RES AL, BREEVORBIZELIET .
T OERERFFFIBIC X B B HIBIC CATRE Spike K
O SP HERLFR .

2. CEBICX 5K

N

& #

FEFH 1lmm ¥—E LHIREEY 1, 3,
Smm &% 5 &, lmm TIEEP X late posi-
tivity i T REH LIRELXH T %, 3mmic
TIL BT %/ D, Smm T initial posi-
tivity 233 < late positivity & KRR EIED,
BT FO ERE-BERE. COBRIC
T B AES B < L FTEE spike & SP A HEFRH
*%5.

DFE=BE0BERIZER OFEE, DP X
Spike KUY SP O_EEML LB, D Spike
HEAOLEEFYE (Imm) W COIRIBERRR
BEDZHRI X B <, initial &late positivity
REMRCITE S EEY 5 2, Spike DT &
T L IBERRD &5 . Z hWE OBk
B OERIREA T D < KEHE—BLLT O neurone
BEOHBHABC L > TR DEELBIS.
WE o KDL& B AT, 3 ¥ E
0.7~, 1, 2.2mm, FHEIEHE 1~3mm L TEDOR
KiEfE, Latency %R BRKIRIE 13 K B B
(1~2mm) T 1.3~32mV IcE %28, Latency i
EHEHCIMEL, Zhh bR S5 h5 conduction
velocity 1% 1.2~1.6m/sec TH 5.

14. SHRES - BEBAR (WPEXRE24EH)

SR O RRE—FOFENZA

Group 1 muscle afferent fiber 1%, ¥ 7F 7 A
R0 TH b (Loyd, 1943), IEHH~O
B fEA% &> (Eccles, Fatt & Landgren,
1956) & & iz, ClarkeF Mg~ DPresynaptic
neurone T % % & & A%, Lloyd & Mclntyre (1950)
X oTIERIhTW5S.

ERY, COBE-HRHETHA LT R OED
¥, BNERIC Y - TIMETAEERNE L.

WOEHARY, 40mg/kg A7 X~ LB
TeREL, I ERETIRLE. 77%27
41— A X hEEIEEMELL, MALSREE
Fr L, BRIIEY IR L > TR - . Fl
BVl egir, MEARSARETHB. B—HED
OHFERL, WMAZH THH L7z Cord Potential
1Y

B e — R R ORRHED D 2 e M RaPIE B REAL &
LT&RD X 5 e MR RTh. BREREORVC
k. 0341 7 L OB—FRHERHCR LE—G%
T L. A 2 BAOIRMNA 50mV LA EH B
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= b, Esilmsect N TH % & k. Pre-potential
Wipnz &, D EOHEEE X ) —RROEHKE L H
EXNFCHATICIL, FERH 150msec (Bi—- 2L A
DOFEHEL 0.02msec), #HE 100~950 51 7 4D
REFRBHBYEL, TORGERTELC.
RERB T 5 FUSRBE Y, HSIBAHEE BT
LT, BERAREYRT. JiEL 80091 2 v
FCOATBMCITERETERET B8, FRIEO
BT, 2004 7 AL ETERAGHRS b
heRT. oKL BT Eelstl k) Tk,
FIBCBRET A RIGD 2 Bhb Dk 20041 7 v
FCT, Thil EoRBEE T, KGHEE R
100~2004 1 7 L C—R 7 v &£ AL, T
RECERTHS. L, BRESEERNCRLT
BEEEORERENTHL T BIdIE LD
DEELZLNRS.

15. KAIBSE - BREE - £ 3 (BRERSE
1438)
BOBRSBEOLERICHKT2ARICEYTS
FERKE[CIBRNTR

AR, WEEBECEAOMILERE A
LEHERAT b 0. FEEIZE ORFKFEST,
= OBEH A, stimulator A BEERIRMEC
SERINL CHVWERYRL, BEELEEE
OB 11 % D. C. amplifier %L C&RBIET
oscillogram & LCEEE L, £ OB EERHEI
% lmsec X WK (FhX VEVABRRHKLS
L, stimulator % amplifier % IEFECEID/n\>)
fe Bi1F, FEAOWEBC 175 IS BO % D%
LSOBRC—FKTHZ xS, Lo LEHH
OBBCH L THERLERER—FTHC LI
WO LS.

stimulator 2T A, B 2B, i
B8 2msec CEENBERON 1/10 0ZE )
FINZ T, MILEE CHREYELCEL>OE
WI WL It a T 5. A
WAOMILERIAILC R TELE > T
W5, ZOWMGEDEELTS. ZLTA, DEO
' (J) CRiET5EAE R, BREOSBRIT
EEFGT5, D, BEOBERCHGT 2%
r, FOBHXELTS, D, BEOBERCHE
THEHY 12, TRBE v) 2EHECTHIDIC
AT AHEN %L R1 £7%. R=Ri+Re. Rl

¥ & # 517

ADOHFLEME % i\ T Ringer pool FEBEL,
= DG RIFLIE O B BUEH A 5 W A fi e
5.

1GA 255 & Ri=1.234M&2, v=2558mV,
p=356. 7272 L p ¥ t1=0.0004sec, tz=0.0009sec
RO t3=0.0016sec & FnbIRET 5 Iy, I,
I3 7 b BRESFC L - CEDAHTHSB. T
te, Hosts, IiDEHHELRD B & H=2.4426 %
1077, ts, Hs;te, Do BDHERD B L H=24428 %
1077 &%, L 5CBEVCERCHET HER
W/ G T AHERE LW &k e IES
BOZDOEETHH T LEWEED. Tl 1, to
ts TXHET S5 GHRis, 64886%x1077 ich, —
KU Ifficic 5.

WICHAFLAN R D 5 s (0.805% p)/ma TH
-C, ¥ Ringer OHEEH (91.99), a IZTHFLD
£ (20x407%cm) THD G, MFLIBOL5H
AT 1.2x 1042, % 1T Re+ /MRS EEEI O
WOTEEL, oscillogram 2% 1.395mV. Re+ 4}
ERAEAERT 7.1 x 104, ¢ T R=1.293M&.

Fiot=o0 D&MD D re=1.1786MERE L,
Fe t=0 O&HEND r1=031444M2 BE LR
fo. ThbBAALERISELF LT bR TINE
WA HBEIRTIEFHCIEL, o WIHEELHEY)S
BREAIET BERORFTH B L\ H &R T
x5.

BHSIEN R, 11, 12 #RDBLnb, WEEK
OHFBRENV RELIHRTHHH, ZOffiid
t BAPINBHR T LB L B fliThH 5.

16. EREA - 28 £ SEHIE EFE— R
ERRFSIEE RS 1 4238)
BEO7 v Eo7MIMERICET SHE
BECNG 5 7 v e = 7 O4ERRIL acidosis 1T

LTEmT a2, W RAEMREAO Gluta-
minase DYERIC L - T Glutamine X 2L

RHC ERRRENTHS. ffLoh BT
acidosis B L CRMIEBERCHWBEDhBPD
B oW TREFERV TR T 5. bREEDE
AZREOWTORRERCRIBE 2T 5 &
i 0 Glutaminase ST LT X e b T,
7 v E=THBRROTAIEREE AL, T
v = 7AW RAERREECRTS NHS &
Nat DA * vaTuC X 5HE % EIR L, Pitts OIEE
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B RE Ue. SN Z O e B
WX OVBH L TR TCEDERYREST S,

B 2~9m M /kg DERIEIEFAYETR % Bk
HESHL, ZOBDORANOBBHHORTY B2
T7 vE =7 OERILEE 51N ORI,
ARRANEDOBEDZ LI NHL ot L
T NHHCO; & LCRAPEEbIS . XEEMEERED
ERLZH TR, fo T BRI LS
NH; DIGEIT & - THME B i b ORKRD K
CTRFCEERORICLDEEL BRS.
NHs-+C0s + 2He0— NH,0H + HyCOs— NH,HCO3
+H:0 B 0 BB RE OB ARG T 5 iR mE)
Y REFHEZBOR NI FERNE . 20
BRI HRICL B NHC ARoE-FEEI
BRI 5 02% L.

HHB 1~ 3 7 BOFRIEOWT X XREARIT
7o o Tc & FIRRICERIEE A SRR A 1T 70 5 T, £ D
DR~DOHBEEM A HE L. TORBREHRS ¥
BCET 3 LR EERAEED NHLl 053
BDOLNER, £ 1y AoFRTIR, 7ve=
7 ER IS T OF LB IR DAL T
CHEL, B oRIBRED R 3B LRE b
ThD. B 7 BTl BRORHEORE
BRETH - T Glutaminase Z B L ENTH 5.
ChR7 vE=TERRROERE Bbhb.

PEE2ETACERO7 VvE=TH BT F D
Glutaminase &£ & EIBEFEOHEICL - THEL
Ebh, fiZE7TvE=TLDHDDERIIL
#E13 Nat L oxe#ic k5 NHC ORI L
TERBETHEE L.

11. TEME - EEfES - LERIL (MFEXRSE
148)

REBRBBRICRETS T2 VREICOL
T

FE4noin< , Plasmin (fibrinolysin) VX Ifi%E + v
7y v AN EASEER T, ER L
TRIBALEEERATHS. AL, v = v 7 Hof
CELUUEREDRE RMNARL, Hilidft
5 ERAER M L R R R B A R T 5
DT, BOEFECEEIRD X St -1

BE1Z Rocha e Silva % plasmin D& = - fi#E FwC
X 5 T4 U B —FED polypeptid 23 I7c e A & 3
VEREHEOEEYREL, o b D% bradykinin

LEMT.

FEEZEDRIRZBR OB % Tyrode ¥ (25°C)
CREL, R L5 EE+ T/ 57 44 v
IZ3#E8 L7-. Plasminogen 47/&& LTIt Loomis
DO X » o7, KD pH 1374 &
L, fhd #5587 37°C 20min iR L T# 25°C
CRUTHER L. Z0E, ROMRXE:.

1. Sk B 5 % /- fibrinogen, Plasminogen
53Fg, streptokinase LR 5 X EEAILInd o7z,

2. Plasminogen 4/&& streptokinase 0K
BALFPR L TREOIGELZR I I -1,

3. fibrinogen YA¥RIC Plasminogen 4B RN
streptokinase % 0% 7o RIGHIL 1078~107%Ach.,
1079% 5 Histamine FHICHHYT 2 BEONME%E
FRL. ThrxFEEL Plasmin [V#EE L0
fo.

4. o Plasmin JfUfEiL e~amino caproic acid,
GABA, BOGABA Z£0DONZEI X - Tkl s h
7edy o 7%, e-amino caproic acid % F®», LIt
@ Plasmin ISR % CE < Brci, IUEIRE
W gl bhie.

5. X, HDINHEL atropine DRIISIZ X T
VIHIEIE u7gv A3, antihistamine %] (Diphenhy-
dramin hydrochloride) DRjEE5IZ X - CTEEIT
skl Bt

6. Ll EoERREREM SR T, Plasmin [N#HED
BRESELIC IR,

18. MARTF -0 & (B4l - A8
(NI LRBE PR

SNTIEDIF L v-ATPase ZRICD(T
Wb AHIEEATHB T2 iy, F
T F ORERBATHSD I+~ A O ATPase /g
i, PO BERMBETHL L —BEELL
hTWw3d., LALE»boES hi-BRGEHED
ATP X 2 BB, BoRict - T8
i, BRI KE. FELR, BOBYOERES
L FBREOMICE T ATP I X 3 RIiGHEDE Y
BRLTEE. COMBEDRI I/ A=EHLD
DB OFH L LB ORI B 3 43 v ATPase
ERbIBLIOERE L. =D ATPase 3k D
WEEETS.

1) vHF, £1422 52 OBBRGRTFY
# = DD Weber-Edsall #iHik» SRR I i
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IV VBT, ATPICH LMo RIGE =T .
L#Lawva%@ﬁrm&sﬁvvu,@o
Bo 2 A~ v ARE Ca TEELIRDAS, FiF
EMglX > ThiEHbEhs.

2) o Mg g bk, $4 > vBhbilHL
o i AV VARKWTHRAECTED b, Szent-
gyorgyi @ KJ T % actin-free L7z 3
YV ATIE, Mg R BERMITETETHDL
NI BHR, Ca ELZEDLREKRY, B
K Caltk DHIBIEha X 5k%.

3) & @ ATPase §2ic57 %5 Mg OFEH(LDOE .

R lnM~5mM ORITH 5.
4) Mg BB TRERLEELOBETH 58

ETh, Ca wHMTHE, & ATPase fE13#

#Hxhn. B Ca it Mg ElEEHHT 5.

5) =® 3+ ¥ v-ATPase 1%, Kielley and
Meyerhof OEEfIM: ATPase %% L T MR
LLTMgIRX - TUEHELEIRS.

# > T D Mg 5 ATPase ik, 7<=t
HIiAYVADBETHS.
WHERCIER TH HHEK=ETHEF ) 7=
L, Wk=ETHB s T = LR, FERELC
BT BERSHHELTH, TDXHKT
WEORED IAY VYR WO T LT, LK
EFErbERTREILEEDbRS.

19. g% %O K- BRFER @TUER
£ 1A4HE)

Bf-3 b3 KU ATPase FHICRIZY 1, 2
DEFIOER

FRLR SRR L G HEE AR D T, £ DWIE.

L#EZ bhs ATP KRGO %, unconpler.
%% DNP (2, 4-Dinitrophenol), Azide %\ B
\ T P-Chloromercuribenzoate, CN~, Mg**, %
R LD T, ATPase KGO LU, Mito-

chondria ageing DB % FEEOHER

%, _EZ0 uncoupler OfFABHHEEEL L.
SEEMEES L 1T, i) Azide {3 fresh ATPase
HHIERT 5 23, DNP-HIE Bud 7oy, i) Azide-
ATPase 7E¥:I: ageing & HWEET 5. i)
Aged-Mitochondria “Ci¥, Control-ATPase BT
il 5. iv) Azide 1%, DNP-ATPase k&
Fcigl 350 RETHhb. v) Azide OfF
JAi2, DNP-ATPase & [ U pHHEHRTAHA OIS .

& # 519
vi) Control % {8 DNP-ATPase (% Mg** icX b
T bhb s, Azide-ATPase |3 ageing O
Wonwcgsdbis. Vi) 1075 PCMB %, #
D Azide-ATPase OHx & #&3 5. vili) CN™
(1073M) % fresh Mit. ® ATPase % H/sk L, aged
state TIXESTH 5.

FEOFRNLD,

Azide %, BMLABEM LI G D RFIH D, ATP-
P1 SSREIGCRG 5 X~1 (L4 R\ T DNP
L4 L, DNPIZ X % X~I+H:0—X +1 (Tazide
CEBREHELRTHD EEELE. X, ARG
D X~P L&MW, agein WX VAT HEEL
Hh 5 Mitochrome (Pollis-Schmnkler) & X b
attack X, Azide IZZR/ERTAE LT, BHR
D iv), i), iii) 2L

% 7z (Azide + CN" )1 >CN~ATPase 15k X
D HRTh, Azide IWtlT % Cytochrome oxidase
T A LUAOEROTRERRER L.

20. #r = JFINEH (FR4EE) - 4 BE
(RARER) .

AY Y IRFI—EOREETFIRBRHEIC O
<

Ach FE{WE T35 phenylacetate FHEKIT D
WCETRERIEL 2 ) v=AT T - LD
RS ERE O F IO AR EH L.
LCAO e X B D, REHSENMCETHE
THEE (B, & 5RTOETHEE o Superde
localizability S=3fi/ii K% O—HEL SUE) =
f(EY/A(E), SIUN)=£(N)/A(N) %3k, Butyrocho-
linesterase 12 X % AchiZ¥3 % % maximum rate
Xt LT () RSB L oRiciiy B B
BC &AL, FREESRRIINK ST 5 X\
Index & IRTV5 SsN) L OIIEFRT~ &P
FrERBHE R o, 5B X - TR
D active center & F{L&4, b < charge
transfer complex %> CHEA&THEE 2 b h
5. ohE (B r SB) I BT HEo—
OB DOWTERILL, active center 3 7 &
FREFEOMAEELHERE L. »EFRsipseudo~
© EF %8 U CHEER T2 0@kiE= 1 1 ¥
— BREEERIC X 5 TRD DR, SBE RO {E) @
WAL CEE I hic. = ©Indexs b active center
LOEMRRBSHRE F L LTLDL
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Nachmansohn O#EEIF O EHR Ui,

Acetocholinesterase 12 X % 4 fRIC 2\ TIL 8 fiZ
Bo Index XL THEBSSSH H Nachmansohn
B ) PR 7 —F0k 7R Lo Aromatic esterase
T 8 FLER N AED Index LHBIRH D, B
#FA Db - T Charge transfer complex #{F%
MMEZRIEDOR B FREEEZR LT 5.

2) vy=ATF T —EORBER X WVEBRLE OfFE
WRICERD v IR BiL -7 b OORHERE
Thp. BROBTRESELRA~BZLICID
active site D&Y RNEEHRTEHEIHE0DH
BT EERLIC.

2. BNAE - vk B (REEXEH)

=N FESE (FHLiponucleoprotein-system)
DESEHRICRIETTLHYLERE (FLAVE
B, 7LHVLE) oFE (X01)

ki R O AR Y £ T 5 EBS TEEER

#2% Liponucleoprotein-system % & hu& BIE [ £&
ORBRET B A DB Y 4 A ADTEEE
KT BAEEBEED 1oL LT, TAh ) LERE
Ton %5 7cLiEEAMER G811 BRRSEEO
7L LT, Na, K, Ca, Mg 0747 V&R
B 7 % v LB Ton & Liponucleoprotein &
the DB X » THET HELIEE% Pioufarad-
metrie THREL T, Er5E5TFESROEE
REZER KBS LTHEAERED, HaKs
LEREHRARET BN, WRERNERT
o T EBEEHENMCLISET S5 BEHT,
1) %% Liponucleoproteinsystem Df§EREERT:

BEAE, BERUEBEOES TIEEERLRE

BL TR Bk, FOEMEE LTOBLEEND
AR EALTO S BERBRLT, 1) SER
OBEERIERIREZIME L CHOREORKRE
HER LW AT B, BRELBEENT LA
5T, 3EOEMIELHE, BB, BEOIRCA
THHHE, r) SEZEOARLEL LTIERY,
B 1, J8E 2 OmE RS TFOEAL TREBORE
xR L, ) pH X 7.2 X=) {BEIX 35°C T
BETHLN, ZREEHBEORTH N E R
%.¢)%ﬁmﬁiﬁamﬁﬁoﬁiwﬁ;b%
2% ([EMERLISE L IBELRV) HE3E
EAOBEOEENISEATHS. Mb 1+1=2
DEYEXABHEOETHLENR ML AT,

& #

1) ZSOEBMA,LLHEAT a) 742+
&B% lon 3B OYREE & 1Mk OB I
TH b, Fiz Ca DXL Veratrin g w48t
LDH5EDTHHS. b) 4 Ion DELSEIH
B ERIEREIL, NaCl, MgCls, CaCly, KCl D)X
TH b, Kfkic Na ZREHT K 13z oMl
B3 208, HOBEZX > TEEHOBOHEDL H
5. 1) T TZEL Ton MBI T AESHIE
OHRReRER TS BT Ringer Wi Db EED
ATHERR AL TREL, 1) ZS&HmoATHE
R 5% lon HMEOHBIZREERMLE
B E e, i) SR ZESEOREIESHE
et LIS/ 5 b 0l 53, i) Z&0
Ion #EEEE OHBBERICRVCTHIR 1+1=2
OEHP B S DD HEENMDII.

2. ENAE - BEH & (KREKERE)

&9 FESZ (FhLiponucieoprotein system)
DESREHICRIZTESE EBREVCHEIELE
=) ORE (Xo1)

BEARHRONEALRRE S » B4 O
EaTRAEREROTXRE THE LG, &E
HoA/MASR ORI Liponucleoprotein 7% %%
BHAOEZERL, EOMEED lon REMAI
B BWEE, €& 31V, mAEVERDRTUIK
% % equivalent IC A AR D &RIF L T 5L
Bhbiy, BEEYLSUEAVERS b
R i, HEOERERE, BHBERYER
rEle b, #5 LB b i F&EBOE
E(LEEE, FElsEEE L Liponucleoprotein #H4A
e oRBOBRFCEF L. ZhEOMBEK X
o> THET HEEDOHEFIT, Picofaradmetriei X -
THE X hD 8 EEX N CTERHBNEDESANBAES
® Indikator & UTERLK.

bR ORI EAERI DR § ORI Tx
%. Al® Liponucleoprotein #-& kDN ERE
35T L - TR LERAESEETRROSER

CEAHRES, BE, BMBE3, 3, 27030

<, LITkE LR LcEA RO AT
MRS FREGOIOELT LR, MEEERE
OB EH RS WA S OWEEREE LR
L, pH 7.2 BHR(FRIE 35C 2H-7eDT, &%
BEERBAN CEER L OHBEE M LIRDEES
mbhoobs. Hb,
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1) EHTEAGEREREME DBEKIEED
PRI L, FOESHEBEO T NIARTS
5. EVBAEAMER b A BRERN TR E LT
Liponucleoprotein % 5,3 5 1o o I T A RIMERE
ERLTEKDZERMbRS.

2) BEECERIED CTHRIREE CEESHD
BREELYEDHERBS 5. Mo B 0HL
Beth DR T ORIEMERRTL 8K S BEI
Ihb.

3) EAMNLEEECIER S h 3 H A H IR
CIEHEDOH KT RS .

4) BE, JBHEL L& T OIERERCOLSE
Th-ThbEer @ ORROMELEHED D
DHH . .

5) A, IREHAEERESERAOEGHLD
FENDHEL T, 5, MRESEROIRERETEA
OFEMHEEEE LT, AE, BN, Fo, EEER
BILEER 2 O 5 E T EMEBR ORERE
BRPETLES. b2 SosEEARRMITR
SFOBEHECER L Y LIEGT O L Eied
BT OBBMSMEOKEEE LTS LW IR
CRABELES.

3. ¥ xE (KKRAKEH2EH)
SEBRFROEBRAAINL T 1 U 22T
BE@ERAMRAO 2 7ol r7 g ) vETa
FARALT 4V VB ITRNES R EVEROMBERT

BY LCRB D 37 < e
B, COWEDOHILDOEMEL LT, 7

=== b F IO VvEMEEMIC X > THES S

iR MR AR LT, cOoRD =Y

BRAT 4V VET R FRALT 4 ) VESERN

CERELT, BEGRiFAOL LB L. %

TR IR IMER IS 2 OB LIc - T, ThER

DHELT 1Y vEE OB A REYBHE L.

Y FR I F25~3kgDH DI, 7 =—/-
v K52 vEREITIE, FE kgt o\WT, 25%
BT o =— e v FT 20V 03ml @A K TE
Hs XOEMEAI T, AE kg 12OWT 10ml ©
% % B M 2177 - TR RIMER 2 P44 X ¢
fo.

R M S LR aR kix, HEEE
ROT7TFET T LBEREERTLERROEZH
W, RS EEE RS ROBREE.

1) ERAFMBROLER, FBHCERT S0
THEEART 5 €7 7 AR OLE b AN ES
CEZ ANERDS. Tibd, Bi 1.070 §i#,
1L LOSO B R BELTH - .

2) SEHBRAMBHO a7 rELT 4 ) VE
fnb£w749y§m,71:—w-tF79
VS & B I DR R F o T b BB IMLER
DHORLELT, ZECEEIRTVWHT LHHE
zZ3nk.

3) MBRARIMEREL DL DEBICHE - T, AL
T4V VBEBRDE, Tam—Ae b FIUVE
HEICIE, =7 ez 4 ) vELEEOHB 4
GRH Y, BOFTIE, TetBZrzqg ) vEE
EEOMHBE« RS -1z,

U B F-ZAEHR-BT B FRUEKX
5 2 HE3)
ERBICHTR 7 >r—CEREIET 200
'
TRERIL, Bk 7 7 — oHBEREZHIH
TAERARSS. Fhud, BV y— oK T
% & R B, YAEEE & % VT % prophage ©
Vegetative state ~OBITERE, s To
BEERDBED 7 7 — CHBOBB LT, HffE
ArEbT. BRECKFBRIOX 7 v~
SEEEET R, THERRBA®R, 87 74
2 R BEETIERC L 5 Th & ORBREET
5. Zhit, 71 a3 v Tcofifsgiintritibi
X DHLRN, bhbIhBEDTHD, AR
SHEBHEAAOEEL LSO THS. T
7813 chloramphenicol, NaCN, NaF 1z X - ‘Cii
ExhB. Lhl, B 7 — RV EER
<, T OEEBEEE, DNA SR LES K
RABEMNBE L > TR EAEHREZI R .
TR, —RAREHS 2 EMaT 5
BHDTH-T, &L cytoplasma ik} 51K
HHHBLRAERETELD S, TOFX, 4
WA EMAT X B Viability HIHERLE, B (Z &
i RNA) BRUEABSRECHFIROLE, B
BHOENTHS. .
D X 5 BRBBEES T, 77— OFRR

"abortive KB RR %, RBEEEEELRICL

T K AEMRE N RIS DA BRI IS W TERER
BTz
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PR IR EICD 3 B, Ll Eofluc, B
ERD X I REEB TS, 1. HIL-FEEEE
B K 14+ v BRiFgEobsH. 2. XHER
SHEDMIEEME X 5 Viability ZERZELL R
mHRIBEBIHE B/r #28, \“Fhi DNA &
REER BRI XS R L T B,

3. RNA 4HEIA] 5-Hydroxyuridine 23,
BABRBRERE S LT BBl e Ry
bR, BRUPHCESL &, FomERRE
VIR T T 5%, '

5. FEE—H - XH—x B0 #H (&RK®

1 4:38)

BHORAFREZEEZED 2, 3 ORHE

FCHETHIHE L ORI BE SR B Y
ME DT MEBRE L. HMIEFES 46,
698, (M8 34) WHRLALOTHEETS.

1) i Albumin & -5 7 3 7 BRE (PAH)
DFEEDNT (i)

A &, R, REOME PAH Nz o h¥
FEOBAEEL T, PAH & Albumin OE& %
N FORER, ZOREAE pH ORI SHcH
L, REDEF L35, BLAEN pH
EEOHAN T OFEINE . AR
B, pCO:, pH O FT Albumin & PAH D&
T B, RUANOEM O ST Klotz 234
TIXEBZ LR L. AT PAH O
& 30mg/dl TIXHE PAH D 5% 84.0% HSiEHE
REBIZH D, 40mg/dl T 84.72% 3WEEEL T
%. Z OfEix Smith 28 A (AEE CE183% 7 B1H
LI —%T5.

2) Mk & CO DFESITOWT ()

BEREOFARIIOTCRIMNEBOCTE BEEY
fED, ZhE AW 0ORMmEREME %2« D pH,
pCC; DT THRAEAL, K LEKD CO: &
FEID Hb LESLTWBCOBXHIE L.
FORER, Hb #54 CO:z 1% pH 65 L FofERT
IR, pH O#in: kewETs. X, B
Hb, HbOs, HbCO:K K # + Hb {AldLicib>Td
pCOz DEEIN & IHIHES CO WL, & AR
T HMRITME D CO: fREEIRCERLT 5. B
JC Hb & 2 + Hb Ofigiz4< —&L, HbO, &

= #

HbCOD i & —Fd. B LA 2 Eihifizis 2
FZORIY 12f&\ . £HY pH KU pCO:z
TCi: Hb 4Fi3#3/4 3F D CO: 2FESL,
RERFHER DB TV % Carbamino COs B D 2~3 £
4% . Kic Hb #54 CO» @it Carbamino
CO: LIS DR & B L DOPRESEFAT I Ltk
5. BEEHEEEI B CO: Df9152% 3 Hb-CO:
I VERT A LRE2 DR DHEEIRS,

26. FEFHEE - NAEFH - PEBRFIWER (K
PR SLAR R BB

WET7 I /BERDPREDKRICELFTHE
[CDUvT

4 ~10F 0 BFIREF3924 (ERINARE00
%, HuNERRE 192 4) BRgE LT, 1958
FI08 X 1l4» b, rVF b7 7.
YOSV BINY v+ AVt =vikEH 05g7tus
L 06gZEHRE ¥, FORERLEK JETHREC S
WTHRE L.
TRERIBLRE T B3R 0 5 BEETIE, b
VN7 VREROES, 140 AR KT 5ER
BRIARF AR5 1 4 B2 b e BT i
REET095%, PERRBETIONGTH T
SR HEANTWT R #0202 BiFicine Lo L
oo ElV O vBIWNI v+ A VA= vERD
Ba, BRRE 89 FH TRy Ak T 51
HAYY OBEIEIL ) O vBET084%, Vo v+
AVF=vHET090% L h, SRIH L#H20%
EEE Te st Fr/NERIRE (9~10F) Kk
WTh, VOVBETL0%) v+ ALt=viE
T104% Lis b, FRICH~NTHI5% DREER R
Liz. DECHREBVWTHEhONAT I /B
R X 2HERZONBBERD - 128, hE
st 513 EEH TR -7,
—RIBIEAT U CERE L BREEFIE O R,
FEOEREBDT 3 VB2 — VTR, 254
=V e FYVT 7y VAERNPCRZ LTS
ERHERSh, Vo vEBRLREMCIT LSk
HAdh sz LB Fbhic. VST v, B
WIRY S VORRBIRE 5 LR EOHEADER
BELDHIBEEOHRED DL DEELTE
WThHAHS,
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£ 16 EEBLERAES
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BF BEFI3543 H268 (&) FRIFEN0S XD
Pré & EHRFEEFHE LBEREEZCVC BEE-5 - BEAZ

1. BHERE (BHKRE148)

BRSO 2, I OFWRICOWNT

401D 20~302F DEFES FIeoWT, HEHER
By 0 £ TEHERE % FIFRIC S08E LIRS IR B A S L
i

1) Rl : BEIRYERE% 6 BRI L, ZERFE
CRF5EHE&E MR Ric. BRI
o B IR REMEE U BIRMOMEA R 5
h BRI RS L TMECZELZ R bh
e,

2) EBESE « BRI X - TE D BRI
RWTHBPR S, METOREE ealy moning
sleep OB TR o,

3) M ¢ WOk & —E LB ERM o F B
ENRRLABN, ZOMCEERCIIECRE
L ALIEEEA R b,

4) HEMRT X VIERCERBE YRS &
T ELUOMEEY & 5. EBFF 3HE Y b 455
CHTTIERE L TETAEOHHBR LR
o, PR TIRMCEDT B DL,

Z-ﬁﬁﬁz%'ﬁb*ﬁﬁ-iﬁﬂz~ﬁﬁ—
B (EAER) -ER F EEZBERLE)

RIS Ik DEREOHAR

ERRABBREAFICOWT, RERERO 2%
Bl b, B, FRY XA, OEX, BERE
), KEEXKS (GSR) ZFER»OBEMIIC, K
BEBEYEMR TR TAIZ LR I - T, BROK
Bt 5 REROHER BN L TOED
RERELER.

1) MEMEREZELREEY DT 6 By
7, OREREHCSVWTEELMEY 5SS
2 oDRA, HIHERR, FIHMERR (LD
AR BB, ofEEEr Lica - TR
LB OEIR R 3 X UM O REONRIER %
$ o> TEEREER TR,

2) GSR I EEMCIIE R, RIGEEX L
3, FECRVT, FHCESCEE, BRED
ZBEETH BN, EBEPIIZOBERNHEL,
FED GSR ILELIEEXH L, dBL

7o,

3) EERRATE%ME GSR MEXR L, F0IER
BEFECE LB THS. Fh—RCARORE
JE & R AURERRVES & 12 I X AT TS -

4) BUGHE GSR B EMER I RENBCR L
CTIEGT %A, BRPIFE, FEELBIE
EoEmZRT.

5) EERAIC R - AREES I 2 BMBX X
ha. 1 ORERD W LRSEEORERICS bh b
B0 KT O LB BN 28R, ik
LI 3 B BB O R T c 2 bh B E
RN TREAIBETH .

6) RV 777 HREOCEERIIERATITL
BB BIE AR Lichd, RS RsT 55
3 BEERMORIETIL 2R bR b D B &
ERRELFTREY R L. - ORIONEIZER
BTRGEARTCh 2 H2 a5, HERTHE
B9, RS X OB L, GSRO HEBIE
ERELETT %25, BRI LB #E i
R D CRBEEWEE LTS, %4 BERARMORE
Tk, BREEEIRGE O ASH B 7x 2R 58 i A e e I
REEREL, MOBERILE 4 B L FEORE LR
3. BEZFHCE TR, COfERNOBNE
E L TREREG CER?ES 5.

3. B E (EALD)

EEL 3y JCEBRTRUZDOHHE

R R OO, BRI B0 KR
D—Fk L LTERBEN ¥ {TebhTu 3.
KEOREIENTH B 0HHE LFIT T L5
RTHD 5 0. EFIRE A CESEELBE
T Lk hTRETHUE, Wi B R B
Bt X 22 RRINTIE L X 5 LRA .
FRA 10kg PSR ATSRH M bic B 2e %
AFAKy g TEEREL W0V~45V & LT H
%, 55BESHEELT 5. BEEKTR
R RS, 10E~66EOER T FIJE T L
1. N
FEH305~ 1 BERTLAPIIC R B Ok A L
fend, NCIEEED -7,
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FEOFRHERERIC L % 00, XiXThliso
FERTHINERET B DCROER® T -
iz

OEIb, ROKMEEESETLE M L, EE

05cm OHEERERY 05~1.0cm TREEEK

B, ROEELCERESYHEEECELL
TEL. CORCERENLCEETS. HEKE

FEREAREREORE L h2eE W 2~3V D4

RV BIRERELE URGEEYET

Wb OTIEE L. —EREXIES &

T, HFTRRLEN . B Y - Tk

BT BO T, B ENEE CIRER
PIRBICR S EZE 2P TIHRLBE LTCLAET

IORIER. FISEHFRELORBLIFM LTSS

2, KERELROTH B L, REOAEIILN

DT BRAFHRE O FRIAIC R 5

TH%. THRCRAZF e 5 BHTHEET S

2.

—~HOBBELIERERT L VL TEE, fi
DEBAAEHRORE A« R B MUBEWTEET S
L 30V THEETAGLH Y, FHEE L
522V, 228[EITH 1. 1 DEERTIE 55V, 31.3
ECIERDILET S L, WRAPRYEE LAE
THEERLLDHOTHCED D, HIbBEILIIE

BHRROERC L D5EE L bRAS.

4. Just B WARF— - RRES GARHE
)

BB D R BER RO M

IR R P R IR BT X IO B RVE
By &R IRIE BT 5 HF5E1%, Magoun, Jasper
LIRBACATIbR T 50, MOBEDEET
BT EHVRIFCET AMER S D TRt
TH5. EEDIIERE: 7 7 v 3 sk 5ER
T, LIELIBEOBEREEE <2 v 2 LHL T
BOEHEREFCIER LCER A2 v L bh5
FRYBEELIOMELYERL COEDHEY 2
fo.

1. BEER (KREREER S I CRHAORAIER
) TESERRC L - TIH - HRERCHTHE
DOMMOELT LR A2 VvERLTWBE SR, B
BLIREA2vELDTIENTES. Itk
DRy OERITEFRFFEED LE S BRET
5. AERCEETORRB L EIRIER < & vIiX

= #

R BIEIREOFIEE (100cps, 1msec) BESH)
BT Lo THAETLDBIENTES.

2. ERMEORBNT- <2 v T b % WHERE
(spindle burst) IXFEHEF - R P EIER A [
ML Thbbhd. ChIERE (dick) ©ko
THHETES.

3. MR GOBRAHC X v, EAomEE
T, R o BRI X b Aol
R HEHELFRTES.

4. BMERCER U THRINDHERERIT I
LA ERIRBOBENBIC X - THEREFCSH
Loh B HHEERR L XEBFRR IO TH VAV
FELigus.

IRHDHAN L, HERERCETIHEER
DRAFITEER & BRED < 2 v OFBIC O\ T
DO EERSDOEDTHEZ EEH L.

5 XRERE - =5HE £ (FAER)
MEHESHICRITIEFREONL R
b 31 :

d-Tubocurarine212 X - C AR A 5 30T L
TECTURREMEHEL T B, MRCRE
LCRIBA S 25 & MBS 2R E M RS
RN Te Bz &k, MRGEATCRT 5HEY
BRLLTILALRTNS. ZOHEOETF L
LTRRD 2ODWEERE L bRD. 1) mik
Ko HWEEX B Ach DBMNFAT S (Ach D
MR EDOHBICB DI fe o fofed LM X
n3). 2) RO Ach xR 3 RERIHI+
% (Ach DFTEE desensitizing action =X 54D
EEZBR%). Eccles 12 U DA, 1)

CDRMER L 5 TWBH. Zhiekhd 5 IRERRIE

B8R T o, UL BRI, Thesleff
27y b OBBREO MRIHIEA T, Ach-microin-
jection DHEEIC X 5T, 2) NEELBFELPEL
TWBERIELSHOBELLTNB. HailE
1o\ T Thesleff &/ UHETER LA, 1)
EXHTIERLEOTHRET S.

S A B B AE T A % B\ T, d-Tubocurine
3x 1070 THERAEELER L TR\ T, BMiRE
A LI BUNERD DR E M 2 HiE T 5 & 3t
2, B USmROFERE Ach 14M BWIR oD FH
MECERy v b, —EOHAFEBREZMZ ST
LWk > TAch 1+ v D—EBYBESKENCHE



W

ALTAKEMZITET S, SLEREE L TR
1z 20msec DR TIO0ME, BHERHM * 5 2 7o
#%, —EREBCmIRENSIL AchBE M Z &L
TINEEEIBEY S 2 WEAD L0 LB L
THDE, WMNEMOKRE X2, &ENHES
T 04sec BIZII G- 2 oW BHDA2%HP L, &
DA DRI OB & T iR BT/
I BDONR bR, Ach BT LAY
B2 BA L2 B E LB TELELLTY
N EBED BT, BIbEETIE, MEES
W THEFRENY S IC R bR BT

D Ach T BREFHIZEELL ThinL.
ZHUILLETA b— I E 2 b Twic LEEDOBF
1) PEFBEETHTRENRRELRL T
5o LB TLNTH Y, Thesleff DFEE
LHBEITH D, & D Thesleff DiEHR L DERD
WX, BEET L BL0TH B AR
B EOWE I X BERA 7 & Dartefact
PREE SO TRRVEEbRS.

6. KBRIEE (EXIER)

BEEEMCE IECHOREHEROBFIC
20T ‘

DR #ER T % Ringer MO BBERMINE ¥
1B OWFEINIER T 55 (Hajdu,
1953), = DINFEIIHEIERL, BRI 5B
BHEMOBE L E~THRBHTHS. b, F
BT CIEREOBBEYHINE 5 L,
WS INERD TIZEREFT B0 EEE I L i
\» (Hodgkin and Horowicz, 1957). LATFiECA
PRAWTBEE FRC X 5 UEIERORF 2B
BLIz. ' ’

O BIR D B U2 ERY Imm © strip %
v, SRR X D 5847 % 3 )% mechano-
electric transducer i X v, JE®E (7% Ling-Gerard
D/NEBIC X hEi&E L.

DF &R T %5 Ringer WICERELY N, £0
B5BE% Ringer D 1.5 793 2 0§ % & I
TNIH 3 fEHEM L2, FRBEErHEmI €
% & WHETEA - TRA L, BBES Ringer ¥
O 3 FET D LIUEIFRA EHE L.

BEEHEIMC X 50 RX Ca 1+ vDZrh
LEADETEMER L. BB 1) IEhED
RN ARE LS. 2) ERY 3) EHEM
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DEENERET 5. 4) Bowditch DOEEBZA
WHkT5. 5) HEMCHEIL TS strip Tik
DR OB TIEEEOF EVES.

WfEm & Ca 14 ViRE L OBfRY, H&
O Ringer WHRUPBEEY 15 E LB &
T T s &, Ca A+ vEE-FRMEIBE
EEAC I VRECEVCHCEABEL, BEE
% 1S55I L 8D Ca 44 v OB RITLRED
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